iDLy CoMTET
Caroepty of Marli Snf "CRAEP Foancy

ADVANCED
COMBINATORICS

The Arp of Fiofie amd Iaftnile Exponsions

LEYIBELD AMD UHLARGTY FRTTTION

¢ R*

N BREIOCL POKLISATRG CAOMPANY

MCHEMRLC = Lap U RIS LR AL S A




ANALTIE COMHIX 01K, | JMIE L ET I
Fua puliished (i £372 by Proves Cabvoride ez of Franice, S

draafivace e & Fecich o3 O CFD A adapa TablLE GF COMTENTS

Libzary of Conpiess Catos Cund Mgmber fJ-=wk

LR R U S LIE) X
SEMIOIE AR AT pla N k1

Pa-;?:l!r‘i.dj::dr::-;-J:s I.;:;“;J:_TE':; X CTEAET S L Ve s L AKRY LR LIS PRI L A L LFSTS i

[ O 1. R BT S S RE W HES [

12 Prodngt S z

5. Maps 1

“ual fidl ol by B ko Aullsaing Crm g, Ld Arrangern~hle, Forrniationa E

B KT U Bt readn, vdland . VR Do b cs = Lot repetibierspor Clncks '

L Biromi: . e, [

Radel 2etlalizl b ] i, i KR AL Cunade, amA T ks G Qelezing . imag s Rapetitions L

b L. Hage Junliire Dumpeny, oc o babeets oF (), Baead g Wulk 9

A Pagkr, ol Goeer, Bogon, ket o dgnd, 15

~hoad. B2l 1E, LLEA. LA Wiiniunne sind B ilioeis ol o et Mlulhng sl [denhiby g2

J. s RBourid Yariale 2

D12 FormslScraes: He

[1E Eecnetaling | i 11

114 Lisdab Ihe Pansipe S0t 003 1 ah 2tion s 13

1Z Brasscling Frabfdzpy 52

L.l Peleicns L

L5, Srapor ol

L5, Lhizmapha; Dunctiohs Bene o Flinice S0 iuo Leeel™ ar

Soappdeaes a1t Eiorziees V2

STHAITER I TAwT s e TERNAA 4

21 1 fibess c Sl a0 an Inl e [u) 04

LA el oy Bolatioes o Tpimbamd Bis, mi R

LN Y R DN, % Condigyral Fartilivos i

Coprrighe o 30 by B Redel Fobd 2anx Conenar, Cherdechr, P il s Lorrerd FHogrm s - wl
B2t e baede ey Lieae waleadnecy fogr, br e, 0 s cicnaf e, 5 Socoal D -t Pemin a6 cmbicateniaf Proo -4
e iy weher meany, ~ithaw! wroica pzrmiseon P e e kb nob Pz it witl Foubed on Swotiaieis; 1 nmareanis TLh+
Printed in The hoe wala aly oy 1o Redilel, Tordrecle SLapke-tant and Zsewvine E




'I.'l

CHATTEER L IDERTIT e Al

vARLL SR T2H - TREN T

AL AHSIORS

. .k]"l:lniin" 1l a PrestusE ol ores s A=l Ll il,_l.-
=talus! al Tarne ' Beries Lrtlriis oo 2
BALP o il

Suebnb it wlvon cal O Furmal Se-ags o2 SAars, e Fore-uli ol
Fald Ji Buunw

~ape dthreeiz anwd ot 17 el pognial,

S sion Fornulneand Moodr Ok e
Tty B es ol Focual Sarie
Teavgezapon seamdo ol Lasrame:

= hle rmuresiem . eremkbns

Mok e an: seromses

FrMA™T IR dy, SIPvP FORNLLAS

1.
1.2,
4.5
44
4.5
a6,
4.7
434,
4.9,

P er S0 Encews ol Lo oo B i o
Thes 'probldme des Lo nlne’

Tl *piviakd i chs e nages"

Healzan Ableiches Licocralzo by a1 Svslers o Yorhecrs
The Moo oA Reeyd o L Ionogoa 1
Joinezard [onmmls,

dombe o, oo walilizs

Foanuulas o Cle. fordar

Fern. unzaiy

Snpplerment o] Lnoerisern

LLAFIERY ELUINLIKD H1ITKMILTRE

=

U
:I:-_ﬂ--

L |
(=]
h

£

tF TR

L |
r

Erocliv g tetmbers oS dbe Seroaed Lind T, A7 30d Pas
Lete

Dlenel A6 o lines b 3, 5

[ercreence Belatina: o leven P e Yo k7

Tle X vphzs mio ol Pe-titivonz o Eau selonee Belylens o a
Juzl ikl a Elenwsie

Al Mumberk of tha Ficer Km0 wed hairviznze i
et

eoerrence Relasions b o orslp !

TreWe w2 au b))

Coraraess Prahlsne

et s

Al
Ay

b
A

1
1l
Jh

H I

LIS H) RPN LR ACTECE PN -

Supplome ttan’ Facrefien

CIEATER ¥ MPAMUTATIONS

o, The e e o Lipags

et e Prableine ol ped 1o Bl soapoedition in € es; e
18 e o St g Mo of L 2 Fitsl Feind

(RN SRH 111 FLES SO TR T

A Anwgrsicom ol Mernn o 2t il

fons e, tafioms by More-he o ool Bees: Foleoan #e ook =

1 du, lin:'-ll;'-'r. S verenls e l:_t'.'lr [FIR RN b :_.'m,u'-':.ul,' Hag, -
wide. Tareram

T ol Pl

A gl o Fas e

AT LR SELFEAR Y Nl INEYHITA TIPS AN RETIV S TET

Ao Couver eo (DU ol dine s 00 glmnang wl Segquenn e
T S Ramlome
oL ArvnoR Sewc g def e Toambar ol Bap i $aehpog sl ke

Tt W
oo Ryl Permolationr s
"l erehn af ey
ST - 1T DL § LYTIVRYT TP LT TR PO o FYREY BTSN

S T ER L LT

=1
-1

S MY CATORN

Sopplone s vanl L e
FTHEAMLY EAT “LIEE AL Janers

Firtarsnla cadly Tl Peenes Tactor Do posadies

P el LSl e als

ar ool bade o

LE | R PRTTIY TR B

Posardbpan, Brelygean - [

g, oy Ciedingary B 01 peadvaennaiolx

Rlaliiponmsia CoeMcien

secofie ™ cgmher U ha Ficer Eimnd

Shalra ™ onthery e e D Win an, oaponantic B ey

(I RNELIERUR LY [ Y

HLE L B

=Tl

Ly
=20

-
N
=0

2
2

o

A

Rl
e |

i

Jdl

Mo

LK
=k
=

A
e
e
T
o
S
RUL
o
SE
>




INTROTIHLTIIIN

Moowithstanling s itk Ge raatier will oo Ood o nliie boos 4 syelemelic
acorunt of s s subjeen. Cerlain dzedeal aspets have boen pasked by,
arsl 1he zrue fitle sucht to e " Verio e quedions of skdeclary comblea-
tariad anafyais . For instance, we S0y bedtch gpon tae aokjocs of araphs
arvl eont guradionr s, bet there criats 2wy 2xicnsive and pocd diteeour:
an “risalbeect. e this we reizedl rzadzr in e 2iblieg raphy at diz ond
of e wuluiw s

Toe hce Ledinomas ol combanaiciial aoalysis {also csiled conobisa
fen v e s cuingide skl Qe Beggioe fugs ol pevsabily Sy o e
S eantmy, Fov ahont bwo capturee it vancebsd 35 an sutanorouE eab-
ot But fhe advanes of stadistics, with ar ear-lngeaginp denand for
comier s cns as well as thg advent and Cevelppmnent ol comapoters, have,
boyonl docbl, contribuzad b rrinstatiog, Bila sehject witer such o long
porind af negl2enes.

For wong time Lhe eim of combizutoinl woalysis was o el the
difizront weyvs of arrannng abcesl under e Erceoislaocs. B,
iy o ke 1 bl |'rn,1h|r1'|1-i c:d'ﬂnnl:.";'n Tl Ty which £ exi-
cernes d#t 3 omobom mmment wel cimbe sln s haye nocameinakn s
cLagag 2n, Today, vomilaaslo 141 ansTeis & &lao clovant to probdeme nff
esibenng, sslicalive aud sbouclwalivn, e e J bl pails ol metlena-
e ulesclosively fot fodiv e s,

My ddes v bers 14 Lak2 1he unlb-laied readar abonn 4 pach sirawn wilt

" purticdar probkema, ond 1ot ey woll oo 2bee tEar 11 journey may

jolt & aicdent who & csed 1o eose 2ecoralization, especlally sz onks
aome oo the queaticna Ldecet cun be exlenced et all, and Skeclt or w3
sclved rnbeasicoe at ther, toco. Mransebols, the trestise roma ns fiemly
clemimnlany a0 alncst i wathsussics of advanced rallege i will be
IrOCasAre.

Ad the eos of caen eupler T orovids sealernemls in L Mo GF zgersser
At ove 2 cupplorronrary wareriss, 500 §have mclivulad wiil gz Lo Bupa
whaf o1 1ooet difflcult 1n ahis reEpeot, & have atiempies Lo wiile suwn




9 INTRDLCTHOR

these <Y :lnm'l'inni wrih ihew grisvers, wy theey civn e commnlbecl Az 3 ki
i cunpealium .

Tl fiws Jimures £ sionl] qquaste wod peo, neod fogog, ke brbbiography sce
tha 1hrcq grayl claceical -Tegtres of Mebbo, Ba-kialon angd Piocds 1, The
binliogrocldenl wlewocss, all celween ooewckcty, imcdiculr the aclaoes
. ham: and Lho year of poclisalion. "Thoa, [Ahel, [H2R] refeq, ir Lhe
Fipinpeaphy af areicler, o tbe maper by Ahel, bl bes inc TR B g A
indicated by g opiar M foroaatanoe, [*Ehocdan, 1905 1clecs, in e feildin-
wregedor o Dumeki o, oo s Lwaode Ty Rinaodan, publidezd in L2638 BuMaes o, s,
" b olelinguish, for e swme wathor, different actictes that ppreargd @1 the
HTA WeLr,

Fach chefter i sirtualle aderendent . che athers, esopl of L
] tiwd ; hut bhr e o P ndes | mAcm raey o ronsn = el pare HEL A
* Incak sepaakeiy.

* T Eave vakex the oppottucie in 235 Bogbsh edition to commel come
pintlep wrorz angd (o hmprevs cerain pologE. caking bnto socount 1he
" Rugreaniobe wish soverel rascoes Lirdl eormmunicettd b me ord Lo
" whornn I fezl indebted and reas gragefol.

—

e —— e e = e = e B S d e = =

LN

1k
3k
i)

4]
LR
P
“Hel Ny
A+40

RY

8Y MBOLS AMDP AZBREVIATIONE

®r of B oroteren s o0V

o Boll polypamiak

- af erapbox rumbers

sxpeaclfi- o of “Rndom veziable X

2= T .1‘|:i|1.E T -1-n

weoulkes, uyugl oot B back, o finitr sob wilk e @nents, |[&, =&
ect ol e = ()

peebablicy ol eent.a

ebaf subeets of AW

err of o SREIY ALzl ol &

el Ll e g breds ol 2 comba =1 © clementy
= A B welevstawdica et 4 0l
Ect 21 renl numbezy

ranom var|ohlz

cet Pl intzpers > 2

il retice o paerezae

A e bepmning 244 ond o 1he pract GF 3 thedren
ey by by o Hlangitivan

Mesed 2,3 3, wlallelicst e postre inbrgeri
rliniodei-- lhepondoet B350 .on
—xim—1] . px—k 4+ 13

-k L (e k-1

the greaweat mbeges Izua thog of equal ta x
Fho teAmat mieeer Ta 2

L TAEITE RETCYL Tty S ()

Sl i owmbeer off L [st ks

Sdrling numbsar of the 2eond Kiod

numer of clemenia ol esr A

hasiiT o yamahlc, wit bl and zesath
vooaple s, of anbes A
ooeflicm; Lol e Lo flse Tonnal szaics F

gat of all x with proper:s, &

aet ol ps ol A7 i




rira *"rire i

VOCAHLLAZY OF COMBIMATORTAL AMNALYSIS

Tivrvia e vapiber we S efine ke binooaoe oo | wee and v i ncimes Thoas
clomic nlany oo mespa which =01l ke reoeesd 1o throaghoat the bank A
mnch as poessihle, 71 Cheste taralen s sl e e pew; we vl s only
L gl q'.lu‘.qll!,-' Loeus |.ln'|,l|il.'.1.li-|'.lu.-- Wowall ool dop D] Lo g
Leewr llefT2aeml spmnloa’s Don The sgwe Ueag, 35 coe ey Le peezrahlz s
T1e odhsr, dape~ding an c rzomagreee b, for earcle, A aad
Foth damate Sha complemant of A, A~ & qrd A srangd Cor ihe | CTersec
ol of 3ol Foens For ihe west, 01 3ecmd deslialls o oveld king
pocitichs ahd (o chinn 1he Ouxiziliie w2ich 5 recetsary Lo oe abls @
toas hilfere s and hos.

Li 3082018 26 & 3k, ITERATIOMNS

di s belowiza we snppposs Alee czader o0 be Zamlic - oweeth Hes rodemends
of s71 eoey, 1 Lbe moive soiss, a5 they are tauabd ey Lotacucko -y
wpdthemine: crerae, TLis avgue s, celines L mitions,

N2 R, Cadenore the st of vie poc-oegulive e ger: v ading e o,
the s, 0l el imegers =0, e el of the real oenl=ss and e cel of e
e MRIER AErG s, raspeavale.

W il zmnpdlmes was ha follawiog P2afcad abireayierbear; 7 [ — e
eninca aC kake onal, 7 —for alll, = [—implest — (—ify — 7 il anc
ondy 7).,

Whan a att 2 apd nne af s clomeuis & i glven. we wile Yoot
ond we g Uk ide omank of 27 cr alss Cer beloous e 827 Mo 1A
Tt N ws ihe antest nf skemeros o of £ thal havc o corlain propety
Zodr &6 1hen we enols this b

1] He=dw lwed, #,

and we sAT thiz o Tallows: ©] | cowek by oapfaies e el of Woens
@ ol sFs0lafy g . T hen thelie: of elemente o, @, ¢, [ 7121 cOmLilule




RS

ANWAMNCED CoMIi~ g L10s

tapether f3, Js kuowp, 1hea we al3a wriles
r=du, by oy 1

II X ix a finfe s, W] domobes ihe meigdsr of (i wemens, Hence
|1 =vard ¥ =rardval of . alsn daeted -y §

VA3 ks the sct of all subeecs of W, nehading e enmy fo PR
SeMOTzE the Ko ni Al Kowonery g wels, o comb SaTioes, o i, nr".-".;;
bertze, woen A & v submet of &, we w1 dzmde 16 by AN o Iy
A LA ), an g Uke, For A, 8subw s ot &, A B05 g ezl Fat

A i—- {1: Ixra, ol
A B e xlvad ar 1eB],

I:H'h" o e madt \"_‘Iﬂlhi"'-'_.l widch ara the Wiersoeidaod aood il wgreap aib A A1
Bl sowetimge %11 heppam snmewhoen vat we w48 Dl of
A, for frazons of coorcmy. (See, e ensunple. Chaptar 1v,) For oo

Jatily F ol sposets of M, 5F =4, , . w3 derogs

(A= I, vy,

zml

L A-m il Tt x4
-mrI

Tl (51 thaotetiz] dyemcncs of bwn sobeeie ) sod 5 ol ¥ b defined [aes
[1=] A = (x i xsd, o8]

The cariiplertznf of A(c W is Qie sabacn W 4 ol A, eleo denolel hr A,
ar DA, or oA The opTaton wWhics cadg-s o 4 toe set A s pallzd
Gy iy febiden Ll ¥

o] 240

Pidvdizmade.nlo o Foafran alsebira Ty The eeprrabiveg L, o soe L,
$odh d plructong conAsIa oF 3 coelam geb & (boce =3 (4] wilk pen apec-
eans v and & {1t v o, A =0k end & map of A ihte sl o — &
(Rere A —A [ a) sucl Dl for alt g, & 2.0, oA, w6 b

[d] 1) favd ve=avirve),
(I} fgabbec—aa B ac) {wrmini or ol v ool o I
(I, awvé=ava,
(V] 2l =5 aa (onmmutriviiy of v omd o b

(71 There exttis @ funigar) peadead vierens denstegd L0, Jor
Vidvi=lva=r

Ll

VOO A ELLAKY Lo STDMIIHATORTAL ANALTIID

(VY] Ve eias O Cwiyiee, eueeal emen) denial Dy 1 e
Avgal=lar-= .
(YITY an b= [t &) o [o ] Dedfsrrioufinil of A Wil
rripes @ ). o .
P aw Dp s eh=Te ) day ] darranitlaty of v riih
ALl )

ITXY  Eaeh a2 un o eomple met domrad B auch thad
e =1, oy d— 1

Tha amet i porml mbsnctaikna beiwes The operadmns UL 7, §
arte the [ollowing:
DA FORMILAE §ef 4, p ead (A e &0 rwo leoides of M,
AN I ol el A, Theg:
[1:] EI:U "ql:' - ﬂ {I:-: I'"::!
Y -

[”I Efﬂ ‘1:] = L-' !_I-:-"lr.:'

vmd izt
I E] ':LI "'1|:| th [ll-\.rll 'Er', = I...;I ':."'": i B::'
T} nunl mmy=-1e8

10 (R AN SR R TN ALY A E
- pel Fek fLrre # R
A reietn 5 of N anncom sy (e dared ) eel of MHucks o ¥, withou:
Epesun e WY b v ko 1E A Arsten vansistiog, ol &
Blacks.
[ FROOUST BETL

Let be piven s [uite sels &, 157, and raedll sha the et ced
TIo. | X%, ar Uemiesint prodise: oF the ¥y is ihe s nf the n-tegdes (v~
=4 FraFa, ¥k wheT pedd foral =12 . om Te renduct . ks
alen denates Ly Wy @ ¥ n A, 02 BY MYV, L N B0 ieTe 13 0
drper for confusiuw e calk 3, tre profeiues of (v} on W, deroued by
i .
fr'_:.'::}l:_mr2 cmiee NI B prodieal @ kol Jonoced hy N she
ot Aol T s lezawoe Hom i of Bz pe-Lb2les uch the 2y ===

Thscres e mociber 3 seltoate of ihe presiue) sef of @ faile e T




1 ALVAMCED COM 105 . TaK ox
uf Jiwfre spr sntiedes

I-EFJ I|J'—r1 -|"'l,| - |]':HJ[ rlh;'J - i"rl ' |‘~"I'.|| e .i."er-

MW Lt fuct, m1e boimber of ety (o, Vo, ] i €008 I Fhe ol

'ﬂfﬂ]! i\ Mai [Tl MFFE!HE ml}il_'l'ﬂ ru_ I in _ﬂ?: . HMLJ: i I"'rt |: '-'_'r' M - T

of paasible choiows ol 1o in A7 widek 13 [N, e, by the dumilen o

-

pasahle choives o g, io N, which £ [¥,,]. b sm these 4 Ludes o by
dane fdeenddenpdy [oxm anch ofher, |

Lrergle. Whal ie cha nimber e} o sactnsof n, w ! pre dasompps-
sttt 5 =0T, fP T T chooaz ang Fasdow p8af® el 0l s by dine g0ime s
Lo E.'.E.l_ll:!i the sequooez (4., &, 2 b ol encamgnte duch ragr del-
LA e =17k Taen, Sl Ry Ay -
7 SR PUANE TS E ) Y R |

L tdhy

Dot 5 AL Mo % oo the £21 0f fre Mg 25 F ol A late & i sanh

:..-:M_,fauu:..ulgg 4 FCA, e i:l‘.‘.if': of « h:l"..'- P LI:.' Fre J.E-:'-'}- HA

Wil wlie A~ Jocieed of F=S 04, N1 As 3wl X oare fAnre,
7= M|, o= L], e vt maee ker the chetrond s nn AT sl 47— Lo S
Enf. Ur bs viesr AL Fiving # o sipmsalenl o giviig & Lk oF 3 ke Tenes
ANy L2, ) Wt e s veniin, 020 403 i s
gifeasd. Fy pivine dhe dot = poan Mo (hac Sy e dmage of
SR TR ) dn olle- wands, piving [ By aivalens giviog an
mmpe =N Bk culled an aerefrertan 10 thp wuy we el 1he s
Ubcation tor the Gotlatio. &Y [u- B0, ). Zubkig [0 antn --ur,:-rn:mlr
¥t Alan Ears piceed Lhe followiog,

THRARES A The namber of wiges sf 1 indee W iv given by
13a] WL, ) = oM

Fur eat? sLcact A= M, we Jrmie,

[36]  Aada i)l zud;,
It Lhia way a map is delingd Jor 1 E_ﬂ'] oy 1° {NJ, wairk 1% zal'sd g
rateiigiae oy Fro ke ser of sphaos of Az .Ihiﬁ 9 alse dzapf] L f

i

WL LAY OF St M TERT AL AT ALY LD

Fuos oil oY, tha Babesl of 44
55 I FRSERRL A I | S
wled mear e ey o el B pee-pgEs of mversd wears of pobv

T asmerrt B Fire moanfier o radme s uf 0, Mo meprir sed Meliree!, é givoe S

EUEENETE S B
B Lo A b= racosch wila wo clemoot: O and i @2 ilamdly 3 sulual
A il dler Ay S bein AP GG e ITHsD T i R Rl B L =
cinf L) =0 a0 eowisas [F i non calked b Adrgcicresile etk T,
clein meay wir Juwee exiallisleed 1 cns-liecons @or canndone: celwes 1T
cots WpA Y aod X% oo Le (M oL [0} hay dhe sF 2 nombeg o
clemedrd A7 478, wides w |y V1=

0T LOMpL. TR Mg |E {"l:] ::||_. e L alu vmnack dhak e e EH
A we oy wrhsels of 24 th do noy oenlaan 2 g ueer 28 thees e
subseta comteonlog 1. namely ..., e oufh cases Llence o, —w, 5+
Lo,y =", which eombdocd seith 2, — L e f#a— Miier H

W oervall il Feod ¥ 5s callen ajectie (or le 221 1o B owi i bl
Uit f1amd areg o e dilTereok cech & oams o Femetl ) g w2 = 1 e s
s wrile? snigmcttor Lok s seod t2 e b e o) i evety elameni of W
is et o s ebeaent in AP Fpe &, T M, w0 =4 Ty F ik culld
Spie (o B saick go Lo oo et job fm s amjecsae an wi Lt injeoties
[# -l loar easn dhe Naravme o eecmoe of ob § denoted e S i dolned
Ty peof T AF a0 unly T A= p) whoo ve L pafr

Tor esarr 1 ookrleia Aotk wl E, o odbeor weandde, 0 detorrzine B s,
re1 il it orlzelple of eonkcueliog o Dt ol 5ot ancel her act Fo
whoeo Tumber of clzments 25 krows areaby ., dua [ I =[]

LrahtTE. |of 17 be 1he sob of all subeale ol 2 wide gren siee, 7 1b P
the s oF Ehz athen wilh ods gized Ve can choese aede and bl 2
boi s ticus fad 27wk F s e nwa:_.l'l;.*ll‘.l—f_u-:}:E of A Ay panding o
mpad o vmad, Thua, |78 =& =05 ey =27 1, TEee alc o N

A, AR AMCLMEM Y FeHMU YL IS

-
1

From fwoss w3 doste oo cavh ande e k2]

a4 = 107 L ki—he sab ol The FraT A imese e L




o [ — .
&F ALY ANLCEN IKNMIIrcas oL L0y

DEFSITION M A E-2rnoigemmead <ol e N, 10k s m =0 jraes B e
reap o from B ats N [Formzsy calfed “vaniativn’ 3 Wi deeage e set
af h-arraugenanie af i by Wl [Vt
Coivimg anch an g is Pemee ogud ealom W phing fiess o snboet @0 & cloments
T

H=wile]h = x 2020, 2 (&)

aud sEcLLy B RRRESPIAZ Team | ok ot Lh el=mends o K, fiuafly, a
Lotally wrdzred eubset of & clomc 1ta of &, whicih wil? Wlisn oz called 3
R-armumgathl of A tas noe vl towen, Gul guile sunvencen;),

W imroducs et Hie £ o iy, o Laons:

4t r|':=-ﬁa'=1,2.3.....r:. il nl; ou=T.

1~
| di (= 1Tte vi1 e —
1= ) {.l:l"“-'ﬁ'-__'l
—?Il;_u-ll...lﬂ—li'.—l:] IF o], inli=1
| — Lt
[4d] ':"'35'—“[H—4—H {f+‘-1 I
- m— N

-r:l:n S PR RS VR BTN T T

L [

!0 culled o factorisd: fary is sorclives culled felfter Goraetai o (of
oder KL ard <ad, s somee e called flvine friordar n {27 coder &), ar
laa the Fochhuraer apbd 30 (=gl mpl dnn=(r1 Ik
{"lz=fa—w+ L, =ic. These wolativue are fot ven tred wall, “he gae of
{rly 10 the desxe jadheaied, E incpived by Toomoula [Fo: (p. &) Hhl o
. . FRy
susi b=y tho vvmtole (4], oo L:) with caen alhc- -1 spmnsds gz, way,
boll Lol paranihesse, Taw vrbel s, that we atecdic: heee For lock

uf HLY tﬁnﬂ .El Bt Ellill'ludE"'d. Al #f oftrn w Fbem {!.IL i leals i h!l'l-:":-'
EeCmMEINe 5emiza. 1or the rea—m fwmil e owill e I Fugeeion:
[4e] al —Fim 41}, (o =Fing 13T (n—F.-17,
o= Fla+ ¥l
Beddas, for complot # (and % integer 30, [= koo 2%, 2ill ruke renve:
[ (epi=cfz=1). iz =k I}, ifhyt=|
[—15] Cxhy = ?[...:+]]I...|'_: +h =1y, S5,

WAL LAAY WE C MBI NATGEINT anal.r5is i

and h-pee 1wy aan e sonadlyeed ae poloemials o Cepoen & om e -a-
Sl E B,

Ty urer. A e narmdm e o Earcosamats @f &, L Saes B, cqul
[lh: |€|_|:l_|:"'l.|'| =|:r1h_=.lll:_ll— J:r:—F— |:|

B Vhore are ovidently 2 chodees pote for wbeimaps wid boC Gt E D,
zoter the chie on of wf 1)L e e, soere are |2 ealy (u— 1 posa_zilites -"n-
AZ). Lesass o 5 Dngee we, S0 o 2wl similarly there s lofl
150 cnle (g--3) posaible Jhewres, bresiss E.L.'-_J-_é..{...:l vl IIIIE:H’ }-LH..
s gl for xfe) deee o uat 0o—=4 - 11 praghis ehniezn (26, TR
mrber b7 e 15 Tienoe mqual wo ke prabef ol all1hese no nhers of choice3.
Thi- g cqual 10 @i -+ J(r—=2](a-k+1;. B
ade, Ik, thon (0, =0, and [AR] e still valiZ

| HETION B, T pernume icn ef & aof N fyer L livs s o f Vst desl
oo el dre oot af govmcoanions o 4 Ly 2 LA,

Lopmi=r B Tive mggarer pof grergpctanines nf o, 8N =N =0, J-r:T."F nl

M Ot v sigar a% in the proos of Lheorem, A dhove One may ales
huopves Lhigd, Lli=pe n a Ll_;n_r'nn he-wroen oo [:"'I'; a4 Ql, |:.|.h|r:|- | |

S eyppeatinue fw i, hEE .'ITITIr'l-I'-]'iJ rm RLMICEA

VT A, 2 b comTinsdiv, 5o BUloch o Eoite e Nobe
nermh [y act af & oefomres of T B N LR s PpSa— | V] L s
afot e oo det aafrenne s #Getfor 0 1o eras o riar Aaaulaes af e (£ 0).
W domrsne el ot af i auinett of & 5o Pl )

3 F-hled i3 o t!l'lll.lﬂ- a ﬁ;ﬂﬁmrf:_q |;,||" 2ot u_l' fhee o1 afremedRT rJ_I' .
S ad Jondek ot e Sye U shen larlv, oSl o it aard Wbk o
Mrat we cbrw Hirse o oid wags 1o s2echfe o -eutsa of N, || =n

TISAMER: B e enlery a Bvelm Rt S EN T nied @0 g0 of Jimo-
oy e B0, L], o e B e o e v imade I T

i Ases: D Thare cau s ar b o beowenat g[8 ) aved 220 ser ! b




H AT MO R e S IR DS

iuwd o S CQUSTIE Xy 4, o | X = a For rTaeh il ny wond (s 1,

TEABGRER! C, 4 by o e T 0V 15 v o TG @ Tl i i
.-.F.-atf-hl-:'u_-'rl'.'rﬂ'&_’? LTI TR T e AT By SARNGART I T T aer N
dail,

M For Theorate A o & suladsal do cefice lor 2o SoP, 0%} 0l
wanancFer e Foniiwr =y, by g L) 1A o B r il =1 il i, P
Thweoneon B v numlher the elamenty of & Tren | Fo e P T
For cuch 2, (A7) oo define: v —:»..n: Bl xin=i T cHainl =0 aclhe-.
Wise. Firalp, Por Themren Cleac' by b eesafzred w0n 0 PHAZ 1=
Fer cvory el (N we gweouiule T o oo dianhc on e s
Bsmoviatid w_ s enniging o b E e and o -all it ps s @

|1:H[|:RI“ L. e TIRTLL et ":|r. .di'ili'ulL'L‘.".'l' "'|ﬂ J"'r. ﬂﬂ-i' -'E..:Jr—'[""l.ll alvasin - of JII'.J'
(.{) Fj et

[m] [”-—mwni'“ ke ortar = ']--E'Ii_:_':‘-_: )
wl T
el Gt

o will adoot e n-:'mlmn( .'l vsad aliius, o eade Bem by Coler, i

fired by Haabe, will e exdduden of all &G notatinas. as thiv ot cn
15 Wi a0 Ll raud CioritE 2 the Sroren Dleralnmr, s e UEE ia seogn g
sdidl j]l‘.:l":ﬂE-iﬂE. The SFIT-.'.II'Il liAs al, {he |:|_|_|,,=||i_l_i_|_--5I al o F'—"-:d M- -LiTicHE -
Ecobticrical (e new Fltecs intiodied ), expresdva Sit s vely close i
- n
FEpaITanca ko [hd explicii wale F}_}"]__ Trpizal vow sk ol becap eoeisaad
wills wthers], ane bezer fal, In certair cae s e miakt pacho Ly A 0n-
TR ,
HAead I:rf( . J var P T amd 33 s thal [ 2 (BoD i roniezly

symmes. i e dud B Wo perell onywaz the 'Fre-ch' oo alum 0, amd
Lz "Fmgiisn’ aoddtion "L,

r— e e -

VIR ALY 0 kiR ETAl AHALY A L

WO proer rquality Tepp e ISR WoE B el ORI if
feo-f (e =1 [0 5] Cis el PRGN T — § b W LN e
iminy aels the anscly saleet ot A Ll us mp e i r . With ey a1-
rang. e I.'|E wo AN, e dppaoale A f my="al1] =id. . il
-;_-'J-,q_,"r' ap AL iz mez froom 340 ) baoe 25, {80 s ar for ai
ol A I [ERER

ERINT T Py
e e are B possabls mumeserings 07 8 (=ahe vuba ol L-amspece
wents AT Bh M e s ul premars (B whoeh e sty dly
disjo =t veors Py AR sutirely s 5 oens parongh W4 Hones, the
ot -l ol elerye-ts af T0INT setdle fhe son ol all [; -4, where

ic e whikh s T30 («F]. Henoe, by [Th, 0p T3 T eyeatiw a1,
ard oy (3R e (ree]

i-&-l- 1

TR PV B I-TI;'{EH INCMATE

WERY hl:"'"l-al'h"F‘] [ ]
Tl ar-mmeanl w2 . LEe e s aonme imes a5 ied e "alve pherls

RIS TR LNy -_-run!nu.- Mo k2T 07 flreep oo s, JnEs eaont s
oy HIL (T
lzz3 wns divide by 4.

P
36 s B T apeges| L_’ wrat 2@ I i eomificicn b,
b

W iz e L0 npk 118 JUgLifees oo of o ns o ane o 17

Dhpr ey lord € 202 e u.;l.a'ur::-f[: Ny ety Oy apaf S | e ] foe (b

'F"I'j |':-"|.|":.r-||.'rrr“_;.||l|':eu| U B - |‘|'.III'-r'|""|:r_|'] LT P L |r"' 145 ]F[ ‘
i f.'.'l_-_ll'|ll.|ll'|' e ILFF

(x
5 fr—l
I|u| el pEM™

y bl i . ]
where (ao=vir-- 1L s p e ane LT Ry M
17 ol e MIEEASAN et TS SRR g Tl RAGRIL,

i 2ot x=N




e ATZVARLL LA CLnIM 2 A RS

Trroogris [ Fa Sfwgecind cosflelow s Rl e Sl tag reaemenns gl
ifowes

s ()= (7 ) e

|J_i'i 1;'1-)_”(?‘ - 14 .l|'—.-','-|-‘|_flr o

i i I P =l
XA AL S o hp_qy e El
[ af I l",r;' 41 fasn LA
=gl ! — |I ] T . .
w:+1:I l-.,.l., X ) .-‘-';Im}' how 0L
£’ L}
T '|"|I Il'l -
sh I "
L£h] '|: i J H '.,H |I+ { II‘L(IU
= X _-'.IT
1)

I s revjuenT Aer g real o com Flk;.f BT NN .-r-';.r_r paay ool of
s faidererm e waesetic], thea [ 36, )30 s TAE el re .i'r_ it ui
Fe). for cucit antegsr e

I T Y A =14 f2 o, oo
j Tt = ( 1 d-... 1 - A
Bed o qay=la,+ 4 A Pk g )
B 5 0] can bevanted By asha o ag bevalu=y | San 1] Foe

“ehinrm.
il coafltzientus (527 hemen DAY, felbows by wpeiip [Se] o each of
-f_a+ — '

th: P T The A 3% L gl ;::' Fallewg 2o eha = st aiilihca-
tinn For | 3|, an aonoegoce method works fo gone alwafieen is fuming al
the vl o Exeressz 30, 1 . 6ol
Asoan ’I-L-H_Iﬂt!. Wi W R #rew gt pal Fqu]l,ﬂn-\. ul” fa f Ell
Fur [5&-1, b ub choose a nonk =M | A e g el 0 ooy rl R I
Deativaly be the syatzm ol A-bocoks of M that el (A TNl v e CLRE T
lﬂ'::pt-;:lil.-tr:.' S pn v Cln s, e e g

[0 MR- 1+ 7.

hi:':'- LT I||l _J.:!E.,?"'| memﬂuﬁ Li: r::.:-lrr_r G EI-— 1:|"_|"|.“' {.'E' ".. |Jﬂj|:'|1.l

B ix), hepee;
] 199 = 1%, -_f-vx:.unr’(:zj

—m W] e

WAL AT ORF oI AT AL Ak T RS 1

Ak, e YA Ak e
™

.- B Cui - |
s (7

Fivally, 70k iy =
Fn IEJ lel brs tbe Elee 03K ‘prcLativ urh ac e e crber oF il

"
il
botiamee of Le'ly o boses { Fhenoem €, 5_-. Yue Torm all e (n:l
. \ -‘Jr"\. a
diuributions seecsrtiele Thon = mead i totzl | Jr' calls, Thee & b

e
. ey )
plaz a syrimenr Polz. s wesl? BOR TeEe. e ﬁ.[‘l! Iz R obel.
Fagwe, vy il biilmliz o baal gived & brd o 8 given Boa, cocssponds o
xp Ly ume di;uibml--. a7k - 1) alk i il 2c oing (F—"0) Leakes
[ |r|l_'|_
Thra: adis {: \ |1[L anthzr, sy el Tee Pl nad [f5 j( vy IJ

"'-_ 0
Fui |51, am r-umhh-r the elemends of AT & =e ae, - Voo WWe pul
ori=1,2,
1 [ . 1
'I?i:- Ir_."l LR g-"r':-.\"'l_.r: T :.'EEH T 5c EJ..

Tovldenily, ek B Ly ) Foluips Lo cade. v one W il B
.
N R

Tuw we, woy PPELF moreaponde 10 eraclly e
Dus B [wdefl W[5 Na ot
THange: T o

1
[:‘.II'I] -'-.."‘::-_ -\-r—||:.h'r 1"-\..'[||, A pa- o X, }I-II‘T l}-
=-_-_| ﬂT-a-l.l'q-\. r:--n -IIF"'" r- 1. -
Lgsral fpnala neoan [11:|"'\:|-.3'I ingoele y i Tame r T2 inkimiia

bl wiet, g ol adged S plieing eech pomber {Ji',.a al ez anirTarchon

o The o e and Cpe Blh codamin S @ SN0 gl 13, Thy romenral
s upaadatiet oF Lhee fiezt values van Lo qeck walanc. =y wEing Tae] anl

d]
e L.l v un{F =L sl Car (,.J-*l.

L
Froh reckreencs r.F.Llu.-.. 5= 4, 2] 2 e adveisg oy veEali e vy
« drezramr [Figeroa Ja, by 20 i 2eery Pars -rzngls represimied by tie
! L] . h




11 MOWAMCED FAMEILLAT LIS

\"-\. al 4 ' b
- Y 4+ 31 n
2 T n o L A -
| 1 1 ] L 9 2 @ h
. 1 ¢ ' n 3 u 3
ingl Pl
a : i ‘_.:J_I -1_2} 1 n i
‘I' F q ] [ ] - 1] 1)
L I 5 4 13 E -

sz EI'I:J.. I:'I-E freavy ehie's i smsgend ® o gy o, .':: sl that ehe conTea

I':]:IEI'I"I."E' i are Tebated by linegr poo-reaes - S ETEIVTLN OF [T ¥

k.. I: .o I
|' hﬂ“\. .'\'-\.-K'l; II
2] 0

Fim &

confficients TRt aes poasili v nod eneslp s ok o Eaed el A g

“ i
far cxnnpde |50} Dduprams 20, b e 1nd bo be of (e second, fies ar il
in—% - I 1-at ordoy, ceuzeIbivzly, oo ol mis asan datid T areamoe celalios.

A cwhle of Mozl cordleents s peses e gn o s L

I s omia), eurk K1Y

LTHECIESA (Nowknn bewogziaf ooeigla, o Bl ide Wyy st -
SPLCON TING sleimnasr f— i — Pe) of o s, 5 )
Eeamey eom [

LTI TP ot W

K -
lﬁﬂ-] {."I: ! _l-'}.| - _T FI-\. _;_h|.F_"
Bl WK

= (et G s

—_— m————— = e,

WL ATE ALY o ML AL ARALYERIES 1

Auwie, AT D wa ose ol e an ity v IedET el L TH
p et es v erd kT e lie ol W e abn cirsiner [Pl as ad idzoty
hedvoezn paby WM IE o de @nletsrafeans i o

B et ows oo e oweaDoie 3 oy p ool I ER AN

[[¥it- fxd4 o= 0 0L F Al
ol

Mowxdr, bela
The tena 2 e s iz by choosing & oo the s laeioes P L B E T
verka .ol gee micliplies e =rme Cy a7 Bhcae Toeors by B2 ormw o
af the swreplring fu—&) S o« Su f=a- 4 Jlenee fie o e eng eyl
Cor . geunalatl nu|1'_'_'-¢l' af i aren s wfeaieaal Lo & Gebras ©oameege

1.|1.l:“-'z.,|l_||-l.--l.||.a|‘-1 H”H"""'l'llr-' raL W

AR T L lF.G—_I-- I, then v iowee 3 {EJ AU amd e me lifd

acein e gesul ob poe e lole” numzer of seresly ol & oegwns 7

. Fa .
L VI S RT NEMTIS N S h &.1]—'!. in Al e weopds: - AThene

ane peF s o 1 evenn” e e’ cnbszls (mey alaw p 5N
B wpe cvplngte toc - B orosyen al e diFareusy - v

R LTS '\-[ [i Eod A Mmoo Jilfe s e meererron, afied oae 265 B CT0E ) u‘
oy fe Al L afgine et pee PO Fesn SRR, grn with aefes T1a tag 1, e
Progp i g = i it B cheimed fp g pemgbn S =[] an R Foe cole
L ;g.‘-2 e s 2 =i {00 e e doaeds (M) deatesd
LAY Y () Tt e Lavas

P L : ,
Pl amie. ':.'T' AR il S IFL X Y TRl N e
' .y e
B Lo Db e prpectanne censor demed by EXgss=rda L e anl 4
rhe Aenticy apere, B Coesely, o — - Poow B el e uale
th: rp ol oooramns :.-_um., prl A% Mecce, o By, Fr=E 71—
=[RS S o we avs, by A

-"" - I'.LI:_ IrT' . } [_ _I:‘.' .'.! '::

I'_I

viinoe &Y e d L T wcich 6] Tolows, g iL' Ylel=Flert. W




14 ADVANCT D MG P

Tl e 2173 sovmetiof g, e ™, e | fussiies;

[r:d- J'”n_' -'E_ _ " i'l:._;j“r..'l!u:

z

o sre du,—H, Wl LS |'r.|,=.||:'_.-__.._|::|—j.'|”J T I o
p T I P R _
f'r_F'I TR e Ll B 1 I, AN T T all o wemans L
H, A

IbA eprrates wocie o Cle viriafiles 0F B P o1 5 e red wanngsl o
AT AL e @ la Ovee e varis v concernel toon dicane thifs a0 o
withs

] <A e — Ao o RN B

.|.1_.|":.l|. ':._:;— ,I":[II a.: '; -".E”' "y
ol TR AN T

Exaples P dMF angsie che saloe 01550 ino. rone e

thzn [f':_l Fws

i
A

[ f0 =% 1t
o "-.»';] o — 7"
.i.rh choane, coeowo oneRflolenn g1, 1 NOFRAIE -air s anl ok vepaad xin
it g L
L R
A F-'::':. L _—:—_-- (b indgling g,

Lt
]
" —

Wos e alse the Folbowdng inies oo 0o | elizal el ol g af
goellnac nds:

THIA-REW | N T ”-'I:'.':l Il:l-_ri'l_l.p |:-|||._|.;.|_r_':-|- oo e
“p . oo -
%] {p]—0iroder, enpr | }_( N
W i
Peowrwor 1t
Sl AR =10 e [amnl o,
e T it thear oL LR PP L AN T EIL T, T PR N P P e

(Cserciga T, o 74 pives W Ol e s et oF 1 e
coefRz e,

Vi AL AE Y OF G4 E IREST AR& voIR LI

FO Y . C . ;
m ‘l{': ' I.-:-ir $oan e, ko dlivicks Cppc—ege-- L ane i 4
A

neanivthe e willospeat e L B gyt D REneeindiviaes T By
r|._q-._-r.li||!-_ ool L s ol Diame, Ties, = ]y FT Dbt Se 0y

4

Y
T [: |==plimtiime 11 ol [ -]
A

[ I AN Y LR B e I I SR SR N AR L) O

[0 bR, o eormhin s Cnnepelilion T e srerd veerd peselectieen
o) Ty Sawrn wey S, AT e e el Dt feded i &Rk
[T RTEEET ISt I IR LU PUST TRETENR L E . BT AR S TEN T ATl
(TR | o B ERE T I El_. !:_-‘n-'_].

PO S T BN TR TR A Y I T 1 L TS B AU LA
T R LR e | I Pl T T STET) B O i
Torawnps S Wiee ety o BEEEon Tetwaem ."-_."lI :H:I o T Al T .'._uﬂ_"'u'?:'

g e g s I LR T O T T £ " (LTI TR N r"j.'#.".r.- L |:.|',.
TR 1 P g @ et b eane L et ke el al amtoger
LopiEer cedee ol e Lel), RN ST TN

|-.'-:.'-| ve | Xy LR I A L
ool aedusiet el 7] e oo enlked -oasapnslon of ool o s e

[~ foagrpar o, FLEL

Drweria L ek T e s s e e ek of gr

et cemidienhle LA dwbe g et e
[ VTR :ll:\.l fiflae woco- = ber lmiernr A [T L & e h

W lar Dheersn A e el ¥ l..."'_.'.lr[.-"-': the tv el -l ...|.-'|.=.-"-|"'l
Ly v Tlea e pme e o Wi hie = appeane o #0 Do Tlooee:s T
= b e wd el e T Thenen L ekl es cleing
r=a e oy, MW

.

vec el 10 Ve avziber 0T pf s i er A A — e 1 el ey




lin AL AL L, 1T I R

' ' . . |'.| . .
thes Bianvaanef e :':'?;'l woan T fl-'ll1.\.-']'|l_|'f¢|!.|l ' N r"','lll'rrl.'l,-'_r oy
Ly

_ . EE T T
|_'.'|:.:| ERGY AR |[ M

- I"‘ ':.I:lll_l.'---l:l

" r

M Ve give v oo ol This thecign,

(0w peiitin eeel of 3olusi woon [ v denede e s e’
Lhegeselitiomi By P gl limer B boaeds L orsk et e w1 =L
nlere G'I-'iili'ﬁ“_'ﬂ-' |’I.-.'r—l .I:'_: e 0 T Hlas sodapion s Toa o Liee
- |: it ar heez wo '|'\-il1 'l'll T -1 |:'I:| 1w, = Faggs At BN I |
m H!l.-1-|"|!.l s Ayl e II LI BT LT oA whibh iy rhey oo
Tl o= Tolly,

il Timpl T T e 1Y,

Tty merasion wa sl e ade il eswing @l evoe e e x e '
redlew cro | T

il | Tlm o=, I e

Mowovig bl roguencg T e i e Rzl celaritesl e w oo

g
1-

o . ! 5"
'.'r BHEH Lhe fequency ||"I;_|'|'. I'i_l:—{I ! } sl - | wali=less 0 F o r

r
reaeer relation | .o, a1 wel s A Clocodan s comndilion! [ Sl e
LA F RN W] )

() Worepmsentthe o looes s e, (o TT Ao f dw: o -l
P il W o mbe s b sepanativons beoteo Ve om0 e 0
R LTV RITIN R RTTRRN | TV RPN S T RNY IO USRI R S U IR
ol e onas ol el ,:.-_";—|:|-.- r --l]-—il1 N I M L
e e oz e P ¥, 02 ir e T s elues: w0 ooy s
busticn 07 Daall aspeciaval with Tell (2 Cwe nmce i, e fo ) Mot

I"!Iilil[ll.al.-!
l '
% dem e gnatims s

|II:‘ Ly b

L

LN LN R 2

Mot e oty b gMaVHTIR P ET AT AN AT R v

. ]
" L T L I

T TER RTINS O BN PR R PR R T T I E RN R L SR LA
|'.'I" L orers maline ' Il .1||_'-I_I'|'= TR s e e 1c=nl [ ]

Ca,

Tl fqppnn gl s I TR |:'|'\l|"'|.I|‘.l||I'I 1 1, al<n eallal a 'I'_ N AT

vl "

ouealer cmn e ble nly L ewppeveal s o g 'llllllll uf . Ssmn gl
. [

i qinl e enlr L B [ v ] L, T OWE e LHINC
s ) !
:.rr-_:' !lr | K I.."- " |‘:|
\..|I|.l.'
P Moy vl oele oo co=t e nle oo it i an 1he el
e ' |1.l||l.|||'\-|1|= ' T |_||':_l|.'_'_ T o T R T ] [ EE IR R Tt A 1,
[T EON N LR IULIT N BT W T T T |.r RIS LT
tapegten kel e L R R ot e et e UL IR dl e i

r |'-_-I . _.' sar el pnerele g y l\.'.l'll_||i'. 1 l_1'i'|. s |'I-l__:;||F. - ;IJ!I':_!' - "':r:"'”

e v oonfile o oy IS I5F ; 1= amim ceprpjeal s - ol -
Lieevag B ecading plagepeo =, o+, T T -2 O L R N B
. . NI I N I A ' B
G IO IR P | PR A AT T R TR T T | 1':"{ . :l | r |

A " JL »

R T I R TR T I (- P I | I PRTIR ER] CE IR e L R

INETIS I.nlln:-ru.'l el 0 T el w0 "t QI = ]:'|F|,

e [ RITa M e el
S 1 coh e I| VRSN RN B | IR R T
P o - P .
X . ! 4 | A

' . O
I hepp o "o proqee e S M TR ;|||-|]|'q_-..-||x e tlwvs- ol 1T naassin

o Do chep e el e R
. KR L Yy LS
R TR AR
v - - Y [ R . 1
- 'Lllll.- .I.._:Ii' :I\::“'-:.II .!.-I I.:I
) D - e .
ol I:.-'..- fl | I:: B _h:_ {-’ \. .
W F RN

Thepmeealsal vy =gy e B0 00 e e,




LN ATYAWCD CoMD AT OR

AbaNen mewos. Oie can sl o aowome abvetrasl delinidoer: of Lthe
conwspl ol combinaten wilh repetisizns. which s mapocrnar o ko
Let £ baanonam gy 8o, the glefdfers we desale the sct oF Anilc seqron e
Jof vkemerta of 3 alas calicd ferlers) by T2 We dbercle f | Nl =
S 0K ¥, Vi Theme Fpe A varalle oagm 351 Boch o oseoepay F
v abo ol wo rarranaensil with recedier of X, Henco, wien L7
iae the meawing gves on 2 4, aod wken wo mekz thr conventine to
Ect the ety sot B, dorotod By 1, ke -clsap to LF, Thea we hie:

kAN R I

[ 1

The stamence =[x, E T s el e ideutibiod willi the mroaoesind
wrwbrd oy Ky o ¥ Ioib'e foom, e iz o called vhe deprce OF Lo
rronomlai o Uk Forptn of the wrond £ By Zefironm, the amplhal il
I ool iafinbe, U —dx, . Xe, L, v ), we iy depete by a, Lo ucigle
o7 fioey (gl dez detlan o, aovues au i wond £z 020 0 ]l in dat case
we: 0lm eay that F har tha grertfindmion 13, #9, da, - & 1. For cxampie,
for k=[x, #h I[” eohaigte of the Foiawing & w"ﬁ_ﬂ' A TR T
¥y, epg, by pos, pep. Thee ran afen he wr -7om; ER Ty T
xpE g i, FYL The spevilieationg mae e 43, 0 {2_ I},, (21 (1)

o1 2 2 010 2 (0, 34 roupectively,

Th st 3+ is equipped Wil ad agsioictive compasition aw, he produst
b fuxpenosas, which ossmales wilk dws wards Foovo g, 7, aid
l.'l""thT.r- X, the grosiee: newd (Y=, 5, ooa ) wdeere y, x0T
FRF, Al Kp, =Xy A0 0o 008 slso puye thak £ i3 cre cpagaionaele; o
Fand g, Tris zompsizlen law i Tssecialive. and hes the cmprs e |
s it demeat. T Chiz way X® mecomes s manod (g to gay @ oa
with an eesociabive plliplicaiiom, and o e 2keaen) which is =tled
whe ey moaei goseraved by X, Fuirtharmons. whed we dedolo tie s o
words of keapth v oy X0, weidontife 1V with oA X L

Wo rodues an cepivateser ekl ap LT, oy definin: tro waeds [
and grobo bz eouivelen 0 aied waly i ey eousis. o) the game laotiem, an
fu order, b vth cRe emac aeeier of seeciteas. The eozivalence cass
[1AT e5niging f, i3 called che eSelim cdrm of f, or alo bhe gluaiog weew S
Tadre 15 2 2ae-foeoe colsenpon ol belween, e woelian ol ans
Hee mogpe ¢ from X into &5 ghar are everwywherd zaro enteps fer a inic
nnmiber of poinis. 10 fart, 3F s iedee thz ser K nlthe reed where e,

=t = i =

dOCABRTIL A Y OF CME Ma CUR AL ARALYTETS I

in Auch & way thue K1), .. pfa dher W can bijrelividy awocate
with o e wbzliar plass of vie w52

LG AL ELY AT O T Y T i

Tl T WL B -y
¥ L )oimes g fyg)times o (¥ ) imas

W Tisfintoe, T, b iF clzar e an abiliag wosd jsjed A 2omb.na-
b with ce welitines, o7 W [Delle - on, e 313]

Tae ant of ol waord= £ canalag »e riade ko 1 mensid, wlel ws;
coe i ok 25 @ pert of B (s ksl st s es vippecl with thz wsoc] addi-Zan
o Tunctioms . I lis way we doiine he Jrae clwlien moaeda seheralced
by 3.

L& SUNZETS 3F 7). RAKLTH WALK
1ot A b o Loile tom o aedened sct (Dalaltica Dy po 324, wilh o ke
mencs, which we fderely witl o =1%ok Wedle BORNLE Liv gt
sevrral intcrpretatioes fo the epevBizativn g snleet £ = e |, of circingl
= ) W imneduce mommovar;
=1F =G e,

(1" T wive a Pofo] = ognivalers to Zling arc Ilgey - v o e

quence =05 defimed by
A N IR TS R .
{fa, 20— x{i—-1)- ..‘—l it raF tefal, afbn="0

(e can reprotent ¥(2) by o brokey dine, which s drady i otwedn th
peinls with monlidatea -|:' a0 dn T, Firusz © appressnts fhe :ILI;

acgociafed will e Thock:
[BL] L EAT ALY

112y =IZ]-




0 AL P ARLILEN LU ELMAL LAY

Evicently, p+q—n abnd xla)—ixda) ofe EXb - (ri2) =000
+%(1 = —4; heree:
[%] p=iled+xiull, o=lic xfu)).

Lhs weay ol delsromios /' ] sugeesss & crocess, i we jcoagive the:
t eoresents s cessive instants 1, £l L

(2 Givins Pon i) is alser cigoividke s o givoag e vesults cFa g o’

Lompdu o b olayed withe s oy o ooeoi, B e agiee Lol
E[fy—xT— 11— 1= terththenm b (z[s]).

The tumabarz v, g of [Bc] are JFen Mz noabers of Loile and Rtz ob
tained inthe encee rf the gamz, reapookively. Socause of (s i rtpectcs
ficer, Bz sequedes =[] 08 aleh o ol rardore wafie: 0 Femsliles 1he
[slcrantic) novemnents by mpe of &0 07 a2 maving poink o e a-aais,
i vagpliorn gy o sl o Wi s e= 2,02, Lo o ki o7 Deewoniun
EUYEURIL I I[m:]

Giving F=[n] & e eguivaden o
crawleg balls Cort a snre whicl voowins p zlack wod g swhie =ull ans
agrealig that ¥(ed-- 200 - 13=1-+ the ¢ bull drewn s bLck (- [r]1.

(3) Doe ofter prefers Lo oot b manocial aoo_ s - represenl 7= o] by
q pabposal Loe % whicl juoas e vagn T 9] wall e pocil Bl
ooordiratei (1, &) mooh (Mwk e Darzsaial sidea, nvioge boonells oan: an e
ub callcd formsadna! stepe, comrcapsne oo the pa oo, and the were o
sie correspond o the points of the corrplerent of f s, o 2we 5
ropeese-ts the subsel @ defiped be To2]. Such a polemooal line wav be
calied mdmad poil’ joiniog 1o M ol Engtho = 4] Jlo fas, taere
Capes ool exist wnoshooriee path of koapth ks g, whicl jaios 3w B

Y
~ 8
: I“_.L‘_]_bb"_h
[ L
A =3
8%
L -+
"-.E._.‘
a 57"'

» glving 1 saciessive el of

A — = ——

YO LARY 0 COMDIHATIMIAL AMALYSE 21

cuieds...2 o B encth w-anght wadions brinded by paings w2 niepec
L'l.Ii:lI'lJJll.I.l:lliil ]

14y Finally, giving Pooyn|icalse cqueralent o oen - eowars f with b
JE-[':-:E'E. aazd o, o lenalliag, =l eae Ve Jetler mogcace g 7 ues, angd His letrer
Eogou= g limes, @ |67 (s po 180 Thws, 1l wocd copreseaiing Poof
Lab is Sirbaeacharts,

“Jerw W eal b exanple of encoieralions o |

Temmam A, [ [SEergenoe, LELY, TMeis, LFOL ) Lot felen, ppbe the meapdar
of (-amecky Fe[] et the folloning oo boovem Sro anbiney
periand? 0 5T ame at I 3 O aoeres o (1] wise da mar clee te £, Phess
_{r-iE A

)

4

w1 Almp)

- PRI S N B AR PR
vy el e Taogi—=Pe- b Griving P E euiwale;. e pivieg o sebulica with

e aml oy - -1,

imleTers 1; ol
[ac] M Ferenrd g = e =dmD
(= S N o S TR (PR I 1| IR ||
Wz opLn oa—p—d i Bafesf awd o i=h Tl bogg- PnCk 2 &,
tor every felp 4 1] and [Fe] ix cqaralees ta:

|81 = &rnt -t +r=n g Ir 1,
erdu-h . |s1 ""I:‘- 'JP} golucne, by Toea=n Rand D, 0 p2 13 W
Qbtere lh.:ul- PR P [Tb 2 16t

[:Fur clher prodalanms cooczraing Hi= bbacks rf Trc]. 1he -cadzr '3 re"orr2d
ter [* Qv o, Burbow, 1952 |, pp 42-101 L [Abmaan, Y64, L3S, [A - ram-
ao, ioacr, (e, 19591 [Cloczh, Cond, 907§ [ laplanskr, 1'%,
P43, [[Rer &) Lngosps, 12953 [hood, 3]}

rreRed K (g dadee). Lot paned g Bt mre, el a1 £ 5wy —y =
The nzwelor of ainbing! pattr fubeng O wilsl B ralRe M, o (e rhs sovac
of [_3} g g 200 et ofa pat ave ap poased B e witr the JEE X R,

|'I'_

re At e poiid O, . : j Juoeher rarde W (v oo ballet, far




oy AJVARCED DOMILMYTOET Y

e critalieliites 8 awns! 2 pevelfior geaineter veden eesnee Feds o B L clhenf),
Lhea the prolab ity ot espdidare 2 s commomly e oot A Seshor eha
conmring of M2 poder & ol 'z Ty 51g sh

Tlis i tee fuzowe Zeffor prodfim, formuluted by _Benrand, FRRT]: wa
giva the elepant soomlet of [Aaded, [E3T) Déaxe Anzzé hora Lyen,
LRAE, e Par s, I abevoled mosl m Fimosoen iz syt comiboesas
roral analysis. A st acd a sunmey o7 e pooge sl wor ks s Soamd
in [ *Awdrt, (50, Soe sise Exercises b osnek (3 oo 258 and 260,

W o rd farmolots 1ae prkafsie o sodieatierr, which caseatsdly s dee
to Ancré. Let bo given € Line M pessibel 2o0he Bine s2— 3, anel dwn peance
A, & g o e aamne cide of U8 Far fnsteace aleose, an je Fis e ). Tle
by o ikl patde e sdieoiivz winical will e emited 0 ha
eaqual} jeiniag A wn) A Tk egsecL of souch [ 5 equal te Ehe nur ber

FE. fi.

ol pabs joining B weth the pzint 47 which lies aymoicors =0 A sath
res e Ecr 28 Inh one ™, weeen, o mdampns Dt The Rpsd ]_'u'lin_;‘ -=at d hasin Tamre o
with O, goong T A we B, we g e Ui el 8 — 14, 8, B cooiespeand
e ue path ' (4", £ B}, which it just “he camaz as % hetween & nd A,
bt with 1he gart A juar cgoe’ *7 the ‘mege by roflcerior with =zspect to
Mab il narf L£F ok W

Lo Jel ClA, 81 by ine soof pachs joiaing A (ky, ¥, widh 8x, 21,
D&z, ey, 15y, S Claardy, th: qumbear of maths jainirg 4 wik &
LR

3 — e - L]
B cidE =TT T,
L] - - '

[N S p—— e

YOCAITLAEY F CHIMEIM AT GELAL AHALWEIS i

Incanse iy o sk eguimalen, o Do osisgg g we of { Ve 7y ] horicenisl
sempents asmirl 2 {xx | Fgo xy rl olaces I:l]'l! oo wl Ui walk ).
Tt wacall 2 saaraddm @il 1 one that salisligs 1ae hypothosas of Ulweran
E. T1¢ owizbe- of soitabdz saths, «F oh i3 the nonbes of paths julb.ag
B 17wl F g g seithoud fizuseet g the o vy, o b Ly ro
punzriple oF reflestion cauel fo GERS 81 —CF, 8] (Figue 7)), which

fatg—r Spig |
meanz, by [Bz]. equal h:-|"= ¥ |- e H.]}B:I'.L‘#'[‘_E-l‘&".ﬁ.lﬁ. Afier
A
sionp i F e@misns.
1, .f'n.l:-._-f_a
o
' s

Wil

Fig. 7.

The wrakab in i interprotation SUPPISE LHAL BRIV P w2 Q) s
segs |l peedaaide. @ thal the porsabil G owe look Jor o e gondier. L
the awmbar o7 eaitable 7l (whicl e boed adeerdy ), und e 1okl

. g N . .
n:mbe ol pathajoling G wiil I whiek is 'S0, B,I=':ﬂ)- we linet 1hal

e poubabilicy s O e R 140}, aqannociesd, Dvery EHED TOPOCEERL Y ey
the horizm v Lot for 5 and  -r o ctical encs bor &, W For
ather prodlzms reiatc e Uz probiem ob the Talob, s [Uwehis, Riscdan,
bl | Mgl or, TAE, L, 7,60 97 [oudmesn, Hiearana, T, fLinak
Liudl, Bagenstishl, 91, | Erecveras, 1955, 193] Masaw, 1905,
1967 TR, 1964 [Sen, 196d], Seitmze 156d] cnd 2speeiy
{*Tekien, 195T) The ~cader showtl cls, solve Crencees Wi-z2 =0 p.
al-gt

149, Susdeisur Dl

It & ho o lmile sct o7 v polats placed or 4 Gacle will sgaa. ciztanes
belyeey few 4 ujsine poanks, W identivy 1his 51 ®7F e, of e
Wrsge trodnlo ko dencted by A




&4 AMYAWCFD ORI TORICS

[#a] I'l"'[ﬂ:-I;IHE—HEI.E,..:JI—T}.

Figurz & represenia the Mook #— {2, ' 5,6, T H "1,°7 Thel i wil
walch we can cssoclate tbe oredlas rord Bhoatramnh oot wlone e
hoterm egandd aar b accord ng b whella jul o o F, O foR—1,

W shaw hoer ar cxamgds of Aeuwesatiow o L&,

i !
a 5'|. ..I'f T
".‘l".
*l 'H.\\‘_\_ Sn
—
11 4 [
L [uiy

Tasoem § Kapbanshy, V843§ Lot a(m 1) be ghe cumber of p-Elocks
Lo [ wlia i falionmE Brops i Beresed T feen mawrdn o woaf 1
(" meany Tz cagd oF fhae TR0 PO decs bke < e cfele o Wl b e g
(AT sirrragd) there gre @t deaer 0] onicie n? [ thae i ool Delamy
2 Taem:
T
Y alwpy=— {
mouityop

B Whin & stenda for the st of the ' &) et salisfe ale gongdiliza
awenivned fo e o, I =0 1., T= 15 Thenow e

e plpes, ro = (=01,7, =1
=Pl P, Pl ] =40

&% an fhe o, ey odently partition &7 inta M1 ahigai e mbszle, Honces
-
190w mre ol 2t L T ol
1—R

Mo, clicuion Perd| i3 eq2ivialil Lo choosing on 1B senmgie inieres]
i lari+ im0 they —N-hlack ™o 5 miplie =21

ol i)

e —————

VIirCaATLLARY DT CRMTIiAATEAIAL AMALYER i

el=menfs Denos, by Thzaren S0 2. L WE Tave!
LN I R el I T T

SLodfady, clurosi-ad s woconavelenl T hoesing ©oor the st
cilecvd [ LT, cw—1 it =i 2l nier-s Henoes

0 I AR I B
Finallv, [Po,d e uapls, T [RA]{p #Vidar the squehcy (4§, atil sath
ampliflealbn: fon {=):

i, p)="ln -2 - L g1+ fla—2 1=
: —pi=Th el e ‘ma-r.
:1!"’11 e I+|:J l].:_:n L "). -
- L T B Y a—ply p
I wolh] e ibogemlog i poa 3 corkin..orial eamilicance ol g )
lor 1AL Mo soe Exorolse 10, 1 173,

1.0 Dwispaks assis raeTITIWNE AF 4 0T !
LT AT, ITFHTET™

Dreein nmd A el oF A2 o jumtc foraderedd ACoUInes & 2uDeers. SRS
W A, e ee eod, af ot W

- {.'1.:.-. A o 'tn}' A= N, “:i!-"ﬂlp n=C.

W iy Hart o fxet A viFion af & Cearfpaiag i pOCEION { DeSRftfes O
w0 10, srendd be el we medvienb §Fowe wradd o ARCHFR af e
aars = spbuenar 1 oparien, if the aeion o e 8 FR [ i o, e g dieie S
ah? Tadde N @abied e e,
I |}
[lrm] W —d -, +ddy or N= oA,
=1

F AL

['_lrr_l".'ufqn'l |'|_|I | ek, | Jl'rq']: I S A Hishrs,

For weun e, wille de=Tee v, i od, A =M, Ayt A= Ayl
—da, e et the vadewsd s # o =0d,, A Ay Ao o ez af Y
Lok garTn v iom, v ke suosels goe ewde sty ehibeeent SEd meukn-
£ 1y digfn 17, and hewen chedr e ool e T elatimn ecst s:

1k Ml A=Ay 1A, e — L
[ _-'] !l | J:Ej 1




20 AV ANCEDR OMOiNa TR T

MunY fdeotilies are or iy D8 eansegLen e ot [Il]hJ: At crnnts g gzl
In v different woye, which givea £ combingin AR <veol ol e enfity
whizh i1 10 b cxamrnad.

faesmiiaa, 1 Lo 2 he s s ol annsippdy aabe el 21210, 3,0
m+ }, #d 171 wex Al '-'HII:-F'-,' fhe set ol eulmelsc P don wlich e preges
elemend w i T Cyidently, £=) 750 E Wow, ©]—2" |yl [E|-
=2 | woale ul sulsele of - _I, _,...,_li— 4 Then, by eira [1400]
we abiun: 2T _1=I1-5-2"4. . Moge punemly, For any i
lepees X, boprz 1, we vonls pova by s "trll:ﬂ!r 20 ZiRAterin? CrEunici
I wil-zrown idaotte

-ln—l - }Inf

BT R L YAl IR e A

170 be =04 F ooea divisiai ol e sl 2, 60— X 20, pi—|F. a0,
Vo dowsle 2L the sel gl el g Zeuck dhat " A|—» (A— :|_:I CEIL L By
Jor the wel of 4l SeX gavl Zat i BAX -0 Clegly, E=2 37 -a Ee 0w,

frum |£ - ("‘; ") and |&, - ("“‘

sk .k,““"”"":' 173 Yuniermonic ¢nn-

v uliom uen o, dd iz

l'l:-l:+’) jlh (#—ﬂ,ll

{d] Wilh £— X+ ¥ cocz agam, bet £ be e sl T Rowtion o f o |
i & oard el ry somual of all fomck ahat |7 (X]|=k We e

Fal iy |E]l= 0+, 15 = [(:] " Therelboe

.f+yr=‘:”)rf-

PRy
LIl o

4 By considering B, e s of Iuuztons £ (eom [x,,2] inta{n 17—
—iL3 A 1} ookt 1 T < #z), FU0 2 f 0, and 1he, F.~||m.-m¢;
sabgeny: (1) Evim A1 F2h=d 1 1], (i) = {50 rd=g TN O
L A0S s IR O P Oy s O, we fimd n._E;_ r
=48, W [T =T .'-34""'1] [ "]':] ”""Hj

wiafes i1 [See axo o0 155 Al Enclse d) po 23003

VYOOAITLALY OF DUKELEA I RLAL AMALYNIS "

THIORFM A, 06 [y, Ba. e T, S0 & Segaested 2T Risvare 20 ruch des.

u' 'I" -TIH----+ r'l.l - I:, '.:I;-E'#'I, H';ﬂl

tor e wimrier af AT A — A, A AL ef AL [N = el
[Ag| =& ee[ir], ofes voited Lae, &, 0 T, B ol o fFH‘fE st
T

al 1

I
LIk | = = e — med e B emowed By | ]-
iy tia] ] T TR

L, A, T N
L ol AT I T |

TTutil recen-lyd ol soii har o wan o permoeariva 0 ropeditian o o,
lermznts all ¥, s demeta of M, ot Booamion | 102 F which ae inieedoo:
I = and wlkss, wirhsa we wish W Tecommeand oo 17 oot aandond e,
[l sv i by Beeer s e e aed nws 10 0ae Aneay, i1 hat the qualilice
a4 g welativeg {eF o H] amd of -x Be=dl lo imdgine © fonples ane.
Seorzoeen, 11 Tas 0 alvanle 2 over [ UG ol bE NE orineng wils he
FAessival e avon ol die pdeamial coo Bieaere s Dy BB, 4F =e e |_ LII::I or
LIII Far |FHHL
- '..‘I'-r_.-
wihich i wpdzeivalle, Oin Lhe voadiaaw, 3l sosme e == r.v--:n:l the avaad

b wape of Bzl ek omly, we gzl ot weekabon (

|
bkl For e bimoociaf ces Ticienls, o fle oo of | .l: J, with == Tal or
LA

cottpee wdinh e, by L1e (olhewing aation .

P16 : X l'._ {-5:":.4b,+--r.-|
WIS A N W,
J{A—l]'_:'l'—:} {!‘L—:-!—I.Fr— . |rf||1:|l
- LB :
bises 1sa 11 thiz omee, e o) oy — - o= . w2 haee T Telalnuie
! 1 "l I
Tl Ay :l}_1 ! = . ) crie,

'|:'|.l! "i.1l""I"rllII -.“1?“::"': '.|_.

w el rarmon mes seresly wih O1e Rnemmial ard mwcoanoiel seagatio e
E1-n e noration can be found 3 g @aperceliam by sl TRICK

o




e ATNVALCES CNIMILILATORILE

B Ay & 0 odarad, plving 4 meums favt giving Ay, then A, then
A a then Ay, e, Flivs the nudeber of powilds chowes for 4, : N

. =y

oty :
{4, | =Ty, rgusls t a.rj: By 12’ (. B Soeh a4 choice be'ng rinda e

nucwsse of presible chajces for A=W 4 [N Ab—r—ay, [ 1] e, is
o
tﬁ &

a ), et T Toueran mimnher (o1 114 Joesi e | Ly i gk 1oe
z

ab e — 1y ulr'.". :'.l_--._,::’_.l"al
u,;l Sg L i, i

wiuch 5 aquai o [0k ] after dmplfieation. W
Tie nDMDiicm :If.t] Sigibeatn ws toowrite D—Foaseed of £ B a3
m [hlfp AL - O daother wyg by, for Grew subzsn 35, F, 15 af 40

W] W=LU-FalU=F | FeW=UF aml ¥=D

he folowiag notatian Al omy 1akes Do | il -

1] A+ dyfei— Nowd, o =N ans
smA =3 Ixgiejar

CHECREM B (rmllincmisl idhafier) Moy gy 4y, mre oamsinnn ol
R ruf el fEg ey, | S i ), aeem me Bama fow gl aremers
Rl

n l,"‘
T ) N AR

ElE
gy S
_EI:.""I.-‘:J:: l'r"m.:l'l'Tl~::"":':ﬂW"'|
Eidt (558 SersIpeai ) fTien phace ower 2l e gl F-TR- SRy W T T
dr 2o Aregers e lb amok s @ - a4 - — g, =

Beeawse of thiz,

L¥rtnyn B, 1he cumilers;

: (g +oateeor ) nl
- . hdg E]
Ilrl.?"'b""qll - - T -

-

iy dal. ot e b L, !
are caliad mulann—al coedsed=nis.

Fur aom izced, thanurzber of mHinom sl coe—icients o_ 1als (4 number

vaiC A b ARY THF Tl E & TRRIAL AMAT-E51S 12

L {pr 1=). A tabde of the multin:cniv] coeTe auts can ba foual wn e 308,

B e arope as o0 ooae poosT U Thaouein A 20 120 Tes:

[g]  [e bl 1m )V =P F

= F e ap B RT e E,

PItlE M=y - Lo, e swemoalio teking plioe over atl se-lnms
et TR IETTR L, G2, o ) THOT oooer e capooaents OF e fedws oo one
1 T stae ot it vibtain g 229 arr Inohe exprosion of e
[opeuet P . is eyuivadkeil o pivng  gndsier ol Lic sk oMy, P LR
iPre g Ay o e A ikt b doar ] Thes e oot e
Cakemsdam:! oy Liafb i diriogt correspords e el ping {he o oF
the ey Javlues P2y By dhe fantoal b Taetors PoEddy me (6a, —C
thoee onL2 jorl nultipl w by 1) Boesce, o1 e Land -

(] & 1 mp 1 - Fra=n cEM, ie|m];
wip s wabes cad, -Femieahe of orva 278, whers tha a, are izl
e -k DL | Tobily, Gsequal b oy, g, -0 0 by 1007 W

Tams, (% — el e it £ D T e g 4005 bRAse the
aalutions of @y | - 1, =~ 2 Bte of The Tozm: (L) g =Y, w=00 F e r
witich zase Jow]e- 1 (0 aypm=@o=13f P f 5, =L H i o whicl e
[Tt I e sace mancer, [m+k, Lo P bl F3037 +
ST S SRR = E.:,"+4T__A':JL._J- 4 h E'-.'f.h‘ 12 EJ:,-:'{_,—I: 1
— 24 T o Maozeewar e wusiber vl %% i iz espanaon 07
l5g+3y— o)t g ~zealy 5 70) the anmber of nartitioos of o, p-84. {3z
b Fagpeie 28, p L0, ans lisenc s W, o PSR M CI0Enami 0 eoalfiomels
el oy CONEYECTIC: ProparL. s, anabograz 20 dn, £ e 4, e proof Being
I '-rh Arrri::in

TTELCIREM € For g prewe sumler ool gt g Leo-=p v faw

(s Far fy, o b= @0 QL

arsepeq o MG 1=, L e
Br ot WS, Jar TRl N A Y

ey + i 1 B =R x4 -




3o ADTAlIL ) COWBENSA FRETLE

DEFRUT R G, 4 3 an-ordorad (".‘rlr.i.f-'.,l' R :.J-_*.l i ""i- h [ L R WL
af M e B 30 PPN B vl catiliom of N one epndition 17
QRS HANCS To ooy M namlee wf A ldecha, of g amioe ef o Dk ol
i el Ao G g Dol mre rmnadp ey
W m oA jtairtatienn, s wpad oo dhedms {§) ot sbeot i oty
Lo "azefugur wre oo Libeiled

Sonilsr b - 1020, W densn: for auzh a casiition, w order Lo expucs
the oo ihal 8, 5 o = fro s

N=T" 5§, WBE=#, |B r].

Fop
Exidently there: s a Wyectrna bobaseen e ool o oynival zoge iglaiions of
&oard thes act o paecivione of ¥ e ol exsos e wish avery 3y Lvale e
Tedan 2o tho padlitione vl Blovsy are the ecaivllencs elasica nf &

Truascam 7 Lot Fle gy af 2 durs N Fan¥. fime cor af seow ey
.E"r-l'.':i-:l.ﬂ'gﬁf"lz_'rl roaw I:]_'l. 5_! ernaelilares @ perition o A wivch £
230025 the partian twdeeed #y f nn A

This i3 evident. W Ielbower 00 pacboc alas, for ek FE ™™ -Fap
LTI L Eﬂ FAR e
Ie

LIL BOUHIZ ¥aRIAAT we

It vvell hoswon dhi . A Jinlie com ol o termis 2, 2, .5, real oo 1lecs,

oL, e weGerdlly, in @ Heg, i denonsd by v by o ds sael 4wy
ul werilicg, of comae, doos ot mean gt all b, - w3 ur even betier:

L]
flla]  } &
i1

Weer vaneralfza 11)0 K e, Lot m b 4n ihzpey 2= lowod fuoren -onlLad
n - . . . - - . -
0TIk [OF, TIOTT fr 6l iy, with YE2acs i s dog Gelined for gl Jofkiz
v el el T
ARl fow e, g s Yl A prodia set:

[LUbB]T  Er— ki, m by vmw B .

(Freguentty we will haie igm == B =M P Fie oy delaed on
e h ot well b eaterade” o e whola of # bF O i moar tawea Lot s

————

. - — m——

M CA N ULARY O CouaREsa ORISR Al ALYY IS ] |

coquider o fimile g2t P £ Tlhe coguession &, drneded o0 iy 57 th 1o
lewing Jonc ways:

(el (S 5Y Pl Tear /15
- 1) Flrgara i)
L] el B
-

i I1L L S ...'--:."--ll I._'.|= L TR S

2quuld b1 i il finie sue ol e salozs <F Fae ok pn st eaf 1,
whizh ia calle? the swspmetom san, 10 D=9, we pive 5 e valie AL
[b'a] EMOTY R eueveziiar; 3o (ol d
S | 2167 we o salily F Gy sayioge ileal it ix s rcwdtinle sae el asdor s
Pea o= 1,0, 3,0, D0 gRvs et lly momly, kel e (ofle sum
Ir -5 chear 1hat b1 woleg [LIC] of ¥ iz ecapdziely el iaad Ty 8 and
5 Toous, 8w e Fopemd nnem (g 2z, e Gade B¥00 Tl et o
Turnuls [1he| Zor this oA, e lctvida = nT I:_{! R 4.‘,,-] afie ikl
Jars weriabies of e zumn b :"r"'.'qr:llrr':_l.-I or dead ae e 19ed eymns-
ol for bequs ). s use T e wle the ane npy sl s nelatior
- ﬁ.fi.'c:' A of the intzpral, in whicl z 5 also a eo=d oval) vanchle,
alide Fonly depends om £0h 20 7

Lheaadly, e s ation xo0 [ s Jeln=d Ty & cartain ninbe F 2ond:-
—ens AP reabictiood, By W L W ue Le o, ryy e, e Lt comdalinr s
wil' jost be Irnnalnted by @ping Giac tha pedne ¢ balvany do il anhareis
Py, 0y W will iherfors write dny of the llowing:

[.--h:'_I I:_.'S.—:| }_ -r[“-'5|=E'r, 1'1....1|.i':|..7'-:|

[ s

PR - -
- 1 LR RN TR l'_r]-
red =, g -nfg

Fur vasugele, 1110 & raqpuvalkeat with [ 1]

[“F- = X Cr EL.I.J:..p-‘:hI

1 l"!‘:i.:'r
If the cxpresshory Do e &) s o wery amyle, b 3 dotoer o ik
WA el a1 or a0 e pid: e e il g ian %, ol ballewing
W In b4l eRse e wics = pledse |ike “the semndi lakes 2lars soe- all
cxuzly thes ™
i ol o wieds s le ks difterent feeme oy, 3.0 By At e




3-2 ATIY ™I FIr CHE A ATO RS

in 1k d2iasl=A fl.'!il’.l';l'l{il_l_l: ol e '_Llj.ll'li'.i-;_-.l!; 'E|"'.I It ic jmp:.r[:_nr e destin-
guuish these fromy de: Do vadebles, szraciel]s 40 1 eosz Vhat we wich
0 uae potalg | Nz Thaefore we introdoge the

1] L GUSVENTHONL ¢k Jothar Wil o ddnf umdferm it iy for
& daund veriahle,

cxam pic, there as bt o possiDhke folanaelzgion, Wa mued pe 1o |jmi
the Cote to the case wleae hore is poccibie Zanper of cofunien or an-
Licuily {oampes Fullow). Funher-tome, ene vernz-le woeis anly e
pacziad paen, pad DOL cvocy 0 me it speart o ke conditio s W, W, L
In gEpeni, hesiever, i acs el al 20 ewribo smadl By en e, w far o
thia & ooicernial e wee of do s upw une Boymd varialilze g I 05eg
e s e tulal wd absele e reelica of 28 posnion by reoected
o ovgds [wlivi B 50l eommeny wed), tob wry mul: zle swm et crees o
MTheor=m B Telnor).
Befora demanstrating the prezecing by mamplos, e s ll pul (e

O edvdrie, w2 dov nol have oo dog svery bowod vandelshe: fn [1CT, Tor

CELR]  WNMROATIVG TNTEGER CORVENTMON: av the vegard oy’ phiy Bir oo
o el e inlde vl rereseny om fipcor 20 amilagre orgrg
T ELIEE

Besow wer wive e [olloo e resulm:

Tewcwsw A ‘aaerclatfidive, For a paitivas e, Do Vil 1
C=r +1.+ -4+, e v
[L2] &= fici= 5 (T el

K" 14 % v
TAesnEa i Coaugee el G Pobuni pheoreoe for muinple Derograls |
(184 b} Flanat= 5 (% Fe, 2

Logp g way ¥ i aj-ng ;-5
_ T r L
= L LR Flenen
3 kg .7 Hp
[ - Flep o ah=
fenaé e twbu Ii- Ex 55
. . . -
= . 3 FR TP -
U T R T
R [ "o » "
= ::.'_- I i, LL f‘l.*-'J"c.-"-'UJ-_.'_:”'_‘Lr-
JLWE, mrdy pgud}

n

YA ATTLARY 01 CWPLLN[HALTJRELAL AMALYSLE M

-

(Far e el o7 Lass e 1 cheni Inmnus! s Gxerske 20 ua L 228

Eyamcies, (17 To wioartiie, foo nie | bideger, M2 ool s

Vim X e
1 el
i e dab, iF we redeee W bo oo canple s
- ' v E]
a l 1,.'_||:-|;I'-ll.'|__I=.ll E i }_‘ L3
i <A LTI [T

—_

5

ales 1) nig- Ijl2w+ ';]= vl — 1)

(Sce alsu Faei 24 0- © B 5w aeneralizminr. }
QI To cafenloce, for . amat oo con mheo, i, &, of o [ aed # S pesae 30,
the clrale s
5= ¥ d&

IfycaTe

 ——a = —

W v o dhis a5 Fa oowe, whire oo use Theorem B Lor Uz cyasal y (=)

. b“_l &*
ST gy #- § oo
ovh, FE1 usha & —
i ! wok 1 o {‘-’w
! w - - — ul
. |I1_|.|,I:-,‘T:.H h_II:l-'ET-Erl ¢
_|'_Ir'| I.I:d:-l-:l 1"' |;41!:]n'" -1

T Dte-1] (T—tpias=1)
e oulld sigs ave maried with .S—E._...,i,__':f-"' Lamnen |
(EILY Far ey juafre st M2, o cideddas Jibe dovile s
= 3 |4 B
AP
e sl & peion - o W pabes af rubeeck (A, BB KD
1By Thoorein &, we . foo &
E‘E_. .._.ll.-._q:]_L: Y [ ¥ ,Ar.lrj]l.

d=a4 a=p BT T EET | B

Muw il iz easy bn we, thal Uie gumbar of sumety 570N e That




- .
3= ANVAMCTD O F I A LIS

bAng]—: “I-'m'{ur"m'! '-"‘IL“IE | 2 ‘ll .‘-'rl'lcl'll.'-.lllr"uuri_,l_-ruf
f-smbeie-s ot -

5 &ttt Lhe nummber of swboea 07 e — AL e, s b ol |d"|,
—T E.“h'"“"' veaulls o 1|1|-|'E|'|”l L dararnse o e ialvns ]!I.Ll
[l4oF=T las ('.;} x, and subrstituling | bor £, whici we we e T T
iry Un) e g Fo

E {1.- A l !-(:l"ll:r)l.:. I.r an Al ‘Il Al =1 _
g-M LT EY 1 A=r ST

=T A

dan
¥or: Rymnmetrically, we could 3ave suid v
S=L{ X AaB)- T % K=
TR AaN E ‘_'\__|'|

F L .
[ 3708 w= gt —?

'lﬁl?'.:rg_.-"-'n l.,k.l'

:__Fll:i]'ﬂ-‘l'l’_ﬂfﬂ..il_.-l g = e __.:|'l1 ‘:1:."“ A |"'r.:l

o ceglaln ames, wi 20l Inmiedinte y lower The o dec o 4 ELIZITIRE
by apebica Theorems . and &

TM': "i:" ".EJ' "21 ‘1 'I'I} .|I f"j_:lfi:l'ull':'lu .Irw.- ‘:":'..;1. |||'-_1
O hom, by

[] l]J E J1"-1 L PR Ln_] -
I q oo dy=x . <3

=t 3 Y TPy Y
Ll M T LT Y
s Y T
IChd . ""I:'“!'-r-_‘---'k',_-ll[:‘-‘l' +Em, .
Pavtonlar !y
[*1a] w™ . L
b’ B .t [ j—
[ TR T LB 1™ [I"l. . E L
ol E suir i X LT IR I Y 3.
nel e S50 E Foy )

-

BIICARIU_CAEY BIF LuIMid: A U4 AL o ALY IR 30

I wil be reticsd thul Lhis theosom b2ads 5208 a6l pF 12 1 thaotem
o1 demblz intcgmals: F d=[a 0] cle L] et (5, JM0ehplp) ded =

o] PR RS ST R A

C learly, ey Thing 1had bias best 280d in Hi 2 aection ok tie Tolotien
o7 Nieene s vk, izl -~ tepeaad, wilh oo ncecaaery chengea. For any ox-

-tsmiom dm skldch adelicies -5 “opleocd By anoncornad asan@e e ool com-
uiutalio > o aposilion Jaw 21 r1e canze of B bies, we cl=nal-

T #¢ Towthe Zcdmes pgo, . o0;

L

C4hda

oAy Tt woean Ay LA, o Ey,
ey

A, [erd ltersetion oy oAy eeer AL
]

Conmvgntions [, ] il =ol far J]. L 7y ber [11d] dne 310 iz
re claced By [Hln, oo

[1In] STy PROATINT MO9CVESTIEN! n_.,:,, floi=l,

[110]  mawwy winaemd rwesriema: ooy A0 — Ppowhioee 440

|_1 |l_|-J EMETYT DTORSA S0 1l bl ke |'_':_: wy A [r}‘._ ¥, whrro
S T

Fyawipie Campree, fueom feeger 301 e fanbiy peoaiacr:

TR

n—rfa
W can mark trir ool ae Tollewe, us.2p [5] an o 10 far [}
2B - QT ﬂ"".[l-;_‘l
c ] ;[.;, I:{ 1;["; ) -}-!;L.. ':J;I-cl. )
' ST

I (E“':.""":'."__r-_u“*""ll'ii_- {IH{] S

lJF_:' n : nipen
E chbly . +1
r-[ﬂ.ﬁ‘]“”"l: 1 :lu‘]:“f_}lqa }.

W prenef 1y, ib ran e fourd withao: diliouly that The ©55
Tty :_'l:_-i]ll.:' nr.l‘I‘n;'--' g, Wlere __F'|_+!I:I1—----+'pr~$:r!. Iais Lhe vahmg

i TEN.L
L gatz e erald JE weklh qu[: I,+;].




I ANTVARLCEL LLMBIMATORIY

11 FcaMAZ IEFR[hs
L] tlareral wensrks

Tha coaeemt of forrcal power smrisd 5 a goneralizais s el colyzoo: .
Wi hink the heal is In dksich Sere His ontliones o e thewey, Tdla e
Bvirkake ([ *3onibaks, At Feen, 2 5, (030, o0 52 0% nea alo
|*Dubreil (. and M-l 1950, p U4 31, [*Lars, 19%5]. b M6
[*&eridkl, Somuel, 1T, 192607, p. 129); wo will sofer @: this - laor Kor
proodt o ooy de taik.

In thin socliom, rach raanel! Crveed fopper Lo camils @ flie SEgeamoe of s
Paeges ) e bods ww dglagee e L whivn s given aoee and Dol
Sucl. 2 seyieee iy somelimae glve colled o padts ddex. T, i o weslo
Ar-DeS o wheeh (0o {10 2, Lk, en 268 mean ¢ thale — {3,
m, whare @ o,

Wi vay censere

[LIa]  ali=us 0@,
[a] = n) + g ey,
Ell""’: :ﬂ='_cﬂ..l';.|----l'|) f=-r:|”1;:“‘t?'
Wi will conslder the case o7 fermyl sorics (0 & variaBled orer a field
& (ofe: T=H ot C.

Pemmaret A 4 Foue] pomper seciey § ey ins e inates oo i)
TPz e dy over O Lo p Nl nocprvendon of she Jolloclag fpe:

[.1..2 b] _r - _'r{lr_i L _i'r Eln Tapuan Ip.‘ — l:lﬂl; dulp
- E- e r-t='|‘-lr2;"'¢'
P T Tt |
Wik L T the poelrei e of 7 fore o Mo phe sordes o nrcdhy
i Hith 'I-'i.l‘m'?.'i' f.'r. o Rl wprename oo e v D eadled
& Mnerr et o e P v gy g Suaad serdablen, thep 2 e 3
det adewnzath. We deneis C[[: . e ] o sror deiie G

niuked e vl tRe sar o Trea? orics f

f ENY peslyreunad i Al coxllaciculs cxcepd o figile ooaple of Liers exjo 4l
mevo, wiidyie wsnally Sonzulaled by saving uiwesr il s, ete core™ 10

e m—rr— m——— g =

VULAEL _AHY U R L ATGRLEL an AR i

sl g e ATELmEs avned 10 %rie | 1ZB] by wiw an cilimds sk,
S _opweritive pemne s, eipocigdly 07 ther? g only Do dmbncmmic s
For aas npls:
Smlgret4+ = TR0 - R
riih

By prwer anr w1 3 ral Faribiza, wlid '6 coivergent in a canlain
polvdicn, can T focopacted 2% 2 bonmal <5423 Converucly, wilh ever
(o sorier it seeers idoles dwses e ke rasmlor] with a power
i sa b, pechiaps comrzo in e ouinedlvey TLe Zoiowinpeapananrs:

12 3 PR
2zl = T i
. - I\ - b Al | rﬂ
[1ad] wgid 40— 2 (=17
asl H
-|I-_r T l"::"I T 1|"l I: -l !Il { r.l
Mz2e] [ -l '-.";:.:m ra Y G gkl
v .}:"\ . rﬂ- 1 I||r-" u
e -} ¥ P - ey, — i
-I:IE | [1 ‘} ) .|§L‘ |". n I‘I ' ) HT} ' n' “d;u l"'.'!ll::}

o pr 4s Wil eoroliesed Ay noeioas i i cadngs of converrgidiae 1
will 4t carrain foroal s ks wlhoch are colled vespes ooy, faveal s
Laprep P tow i, aaarke uEaeidan, fore waf e R e o Bl lLal aaick
-:UIJ. Meara]. Meoresoe, 0T EI;.':."] e hove alew, 5z v ow dvlexer 210
i - K
[i-"l'._rk_l-r;.--?' Abvoi
infarpnoled ol uEIIinE i e xleinnates Fand T

,r]':mv por e W e sgted of thie Sook, vook puleer seder il e O
mideraf v 2 heenaaf serise, onlos? gupllaitly stued e woe

Ay e e o pehmemala, o [[6]] cevome: & U Dol
i e provide @ with aZditiun an- mocHipleation o Sllews: o ewery
F=Toaamand g =1 bi* whers puks

[T 1 thermare. the s f L, 2T cnaln e
L L]

A Frai=Fed, whers soi=a,+8
FET ]

[-Zu] Fy=Y A,
umi




£ E] Al1v g 2 CELW CUAMELR A JURIGS
wheee
K T _ [}
= T . S Py
wm Ay

tlee §a5t Swwcnadion ke oser sl sequencen of meepert D0 1y,
Fpa Ay e Sy uueh Gt 1y S, o A=y (enae e heue ny )
o lp 1-10 berma in the Tast Aummatian].

The foseprrmaa geef ot FoF depies s 05 e Tunoal podyocni a1,

O7h] fgi= B o= 5w afto

LRI T ]

Tl comstaw! derrs 0 19 ag=fp,, 132 donotes By S0 TS crger
of fivch we sappoat dife—at Irem the arres O al! whoss cocllioe: x
cojal mewe ), s the soalbest jutepe s 30, gl I'JLH.'.__I'!.,,:,;IE'I'.I, Jissr enitmp e,
it bl e P =2 Dlande. w{ fol—wd 7 + v ). Thecaries izt
s n2s all whes bewoms g saro excepr the wonsrcat een, whicl ggiuls
For crampie, by [12e, @], wo Live “oroonlly:

L4V {l+m =1,
which reculiz {T21 e xmbe propersy for the casociaked omverp-nt -
[T emS.
I:H_:I Zummahle fawiiwt af Froe rerior
Leu [ fibee | b Tummily of formual mres of €070 (olier =M ot N4,
LTI B, A fﬂ"‘ﬁﬂ}' l_'_:f,:“ﬁ W eraliiced ST e, |§|" "||.|,?r Pl FEAIAR
NFK, fite srgficiem: e i foeqanns B e alenosl all o™ enoee o

Jitide rwmler, wer o M) The s g -0 b o sl oty f rhow
ol Ly

FIZ]] B e rhe ooughelent af 04 i pier firite oome 5 f vt Jo ),

weerd e 1]
Wa duimpra F=En-r. i

For L=, [ sevdery snm-tmble i und nr iy iF Phe arder o 7)1l
ta infmity, whioe £ kerds o infmity.

it A LARY UF COMAIHATOHR AL AR AEYETY g

W pive Py g nples, (1} The Caenily

I L L L
' ve =

ri'ﬁ'|+l: T Il:lll:u_-.-l-:r=
i F:—g:l
= = -t

e Ll eD R I i e delaiion oF j o, cheosTprnnnis
Toa 010 aad ds e — Dpumo replaced by Fuowodi g, Beem dlse Bumly s
rovoabtemaby e angmore. (23 The bnily £ of Fomegeneowe zang ol f
[ 2] s o mmahle, anc F—F o iy, NoOECn, ™2 Fivd e Ceachy
pou el Do Don Uer ser e i, whic 135 -Fe pronlied oty and

ig sk e O

1] = e Ly Fodla 1

i ity

TIKCREM A Ceigsnpdoride . Lor e gheen @ sonneghly fonadly of foenwf
Sevee s [ Nilpoze VAR st e aind D Doy ke p. 28], powsbls Tapniry,
R I TR AP (i w’:i'.ml.'.';.l PR TR ownameTide LAN TR
[N =E“ rp Jpoanef e dune g - :‘_.,:,__I.‘l:l—Egcr 7

TiEoRE B fmdnere ), Dot (8, p Paf [T el cpg e din soonasioiie Surie's
The I it Fra B Fag b e 1 oo A5 REAPRRE, g1 W R B 1w Nl

' "1 -
ST N e _ _
Tl wenzealigationy dee 3 Hairs rewloe: i3 avidhent

(M Adgdrdpiieside famtifes of forod revies

IFTRITHs 4 A jamell of fammal soeies 1A o 8 enfiad roaliplizable of
Jar abwast all {p i) AES Feop wee cocitrt form o 1 oyaels 1, e
el dhe pecdecions ay ol 0t S el 1 foo el weqeeeace e el

pimay e L T produat g— 3 pca " of il faraadp f e ofsgined fpo
LI B e csofedomt of ¢ s e Sedie pragcr ||| o wéere Twl
@ral ool [ A0

Weror plfages rar i _I J_j cT. .'r:-

Tone om0 4 F )i muitiplice b le OF tha oeder w6 £, — 50000 ents (o afily,




Al AOVARDL) COMOIHNATORICS

wton [ terds to inloily. Foo example, f =4 ! 42, "3 iz molc piicoablz. Every
Jutte fiuily i3 ooty culiipliceble, cod we e back cefin: zan [125]
or vae produel, Exzlivs. oy, fot oue sivzde wmnizle ¢ cod ese segueerse 7
af femal acrics, i— 1, 2 fr=T g o 1w SR, Wt b ol e
Pownd wcanizb ks g coaaposbely in (4 )

121] r]l'ﬁ rEI‘E .--'!n'l—

d gy parF
-,Lpﬁ;....?ﬂ

WAz k-

3 L]
oA o
-_— b &y o T ar .
nl‘;.l' .. I"r. —r 10y F ey f}

whoe Ui Jast U oo lon oaboes sense, Lecaose il cenlgns only a buse

sl vl Lesoos {_l". D Roalie o C) Cudbis susbopail, nom alag o 130
(¥} Swbarftvidon {alse caliea composidon | of fomead gavdes

THEOGEM U L4F [0y opp: B F Forsed cevier o0 [1 1] withowt coasiim
TOPME: i 21, W ffn Gneiiite d. fer o, feled fre cherr forpai
fopie = Tt e et e vy vl & e farmal ferie,
criied the compedition of § asd ¢, aad deaooat § i dee @) OF foi,
Which Bl wpain M0 T[] W ddeitnitiam fep equerte tee e ol ths
aurzable pmilya, o PR e i s e JRRL =0

For exeonple, vewg § (2, d |, il can be veritied tha:
logieapiy=1, espilopl. —ijl=0+".

Buow ne wawl o L Jo fuum] tapaoon o o=l 4E0 drp e >
=, 5=, [Ti 11 Applyay Thovraw £, with S-=(1—u s, T, 5=
=ty it =2 R[] v gl Ly cangg [120] p 570 Dok ecuality
(o and [LOF] [p. 281 Tor [+e e

imy

|
rF = T & Ill= J. —oedap -
o "h'l ||.ri {1, ry,

ey 1 Feeewh

md |t| - g I"| .-.1"?'

v JUARULAET CB ZTOMATHATITE AL ANALYFIE 4

which gives afleT & molilatioes.

pi2md L1l A g =

(] Y g
S £3 L STl
- P A ] T
P e : ‘T.!P;.-..PE
a2 - i X b Wty Py
IV N *'J AN
'\.lq' [TRRR Y o [FPLE PR

wille the netaion [10:7] {= 2Tk
Y milarny, w2 obair;

[czmT [1- & &g ——) -
[
—_ '_':|_ ! |:"'|r Ler - lia _1. | -
et B Kyl .. E‘_
: %
r g ¥ - ]
=T Y -_—— T 'l; . Ilr:r "Jq.:
{'_.ﬂ'\ II:IIFI I u.l'::-—.'.b:l 1P Fge - I-'qf

wsiup A0 esidcnt extealot of the culious | TRTAE. 18} £1d [i]
{p. 2]

We ran absa saeablich, vz nprulina mialco=fiviens s [vE = (e v o
of |07 [p. &7), the corresponid I SxpelEuim Lo Lag:

]:"-"E':I -1 = g fi:]_ E ':_ ._.~|-.+ LTl R

Byt

i'r]l?:l.'l 11,_!]_I'.E"|?_

+'u
b

.o o Lt2
LT T'.l'+ +'|-,|
=4 -1 o
[5‘#1 ! |"‘|
el
- lag il "l_ra"'"""a}=|5:!'£- A

(V) Frziagfursc:fumg of farmal sevies
Woeilk cvery Sootoal maries f— ¥ g Y IR TN indolermindie i, Wwe il
asociale iz jorme dashathe, dsnolod by

G2k DD SIS ML T

Tl Iy — = .
L] ! Jir I} C

l\._.l'\.

-




42 ADVARNCLED LM HATSR I

Eod Also the jormal primfiee:
l
ot
[12u] Ff:J Fiwdda— ¥ el
2 'Il-
AL the aal prsagee e (bl DA =7, D050 bg = a0
e imemtes o e wps, alone G bH.H"_‘:" ~€ Fnznd, bor ¢he dm'.. ution
we have:

D= (mee ™ = & my 1307,
nr nok
andd fow e poiwcilival oo ez Jwees

: . " A
Ff=2 - =
LT A=

o :.c-x'-’-'
- L ey, = g Fim)da

m&k furyy

Thesd coceopts con be gemrraleed w2 wmt diliculles w0 e Tde-
wrmit e, Far cxamnle, foe =% cone' and wel, av deiiie:

F - B EERLE S

..I ‘lj "ﬂ..lF = f“ _|' i! |_:|I HELT r_:.:l

ST S e

= F Ry )y B T
ALy eeind R
T2 mention heee s dhe dransformation, el anseeiales W every o obis
senes F{, 2h=Y e i o 300 i clavaes meetae 07)= 3w, 0
Woren F ) conae e, we Do [ Hantce, Klarme-, 197170

. . L Sl

[ = o [ A=)
wiete > edd |1 wre El:l.'l:ﬁ"il‘."'r_'lnI sl .okl 3§, )08 Degular e v
aid |p| < ite. In genceal, s tamks oemnd b sz ping cLat e ed= o=
¢cniaing al: the podza rﬂ_f{r Het thal cend o O aden £ tends Le 00 Py
insance Ford(, pl=7, o (m ) 2" = {1 —x—p 4 wheng the o, -
i £+ Y

L H'milx binvmial copffigien 3 i (he semteszicy] noteean 3 &),

—r———— —

—_———————r—

NOCADULARY L COMLOINATCIIAL AHALTE]S I3

ey .
thz dizzomnl o 21— I,_.,.“| ':‘c-:[unlathc residue of {1 = - 2f2] e 1

in L he RIS ! 1 — | == bl z 1 el bt weinhl 1_| —-11}_”"'". T vig keeali
iz el Lo hrl.l-kl.l-:.l'ﬂ.u Lo ]_T‘F.-J.{“ii:: 5 (1) Bl

(o[ Frowiafl Lanzom! gopras

Thesr wcies 27 willen aralograsiy in the preceding. (12h] tp. 6],
Lol bezre the ooadices anz the saponemds o Ve, o M4, 783 22ke S0 inkeer
vilws =0 el the condition 1hat the cos B ents o, TRl Corain
ul 2l oms ey < @, wo et Gdd ema. Faon evcempde:

l:l ‘[".-'iih one il indesomimae ¢ P4t Rl =0 (L2
L

(2 ".?.-'1I‘r| tws jndeormime . doaml et et iy Rl fdn 4+ 1L,

where E1e toiagars oy, g oadl be cepntivz az w2l ca positive or 2arn,
AN the qremedings aperabiong, sumesabls fai ez, doevatiac, efe,, ean
he eesily den= Er sinch semes

(VIT) Aevmeal soctaw o aanensamesiares dodefarminaies (3o ooz e,
:lhl];_ '

Let X* st for the fees pronoid pamerared b X (eon o [87 u-d [
T ey b 3 ope Eeodn £ imtoe o ceriain rnp A [;L iR a word over 2.
IT et ewile Fas e Femal serbear 0=, g g, ther <he sk A7 of thear
mi=s f hernmzy &nofogesrs callad the Mioneld cupsheas XY OF, for gi—
—-E.,st' 0 W puE g =Y e +.ﬁ-1:ya|'-:|‘r'g'--u.:;. o0 whot
ee=rect il Bl sumation Leip trcen o al e [ e} ool
woi s sucl Lalwd =1 dn the secs= of Hhe orsaposiorm produst o1 po1F,
15X s Jle anod af o connsidons e Abslio - word sl T #lien Haeoedan sy
foemal serize studied abowe ane Toand bk e gaine

| L5 LIRMARATING FONGCTES (ahbrosiated CT)

M1] Nenpls roguencns

TANCTIIN. Fe0 fe gl of vl o resElen segeeerce e i Seok sclud iy
wftgy cpryring of eesddive wervgers WG A SIS romaaey ), fack
wy ol widic agy OF, caponentiz. G7, awe” e genenely, Gk deeorTae




Sl Ay g HTET TOM I LA LS

fo RE ol fhe aoeraenee i, e |"r.l.4uu-.nlrl._4| Aree Yornal ek U ¥ e T
reegoechibefp aRee 0300 o e O RR se sl

A= T ol VN Toas. daltie Y fed

r
= u- - nAa

[ L3u]

The mer-A Lnsacarting oass Is thos #tioree [0 axal]ene of - q enlive so_ios
[13a] hae 2 podtivc nemsar <o of ormwerprne Boaml consegas
[or [i] <& to o compoation af senents y b 5oogliois: o L7
ceac the Iroferhiss a thoge BN fioaes G L csad Tooaies poow infarmado -
ahout the {1705 Jetailed siady of the Tlxior betwean 2, dmd their
0F, the reader o cefeae_ Lo argy srork am diTaper i galeles; fro oxe nple
[ *homdar: (Ch), 1547 ] or [* 32iloa Thoivs:a, LEETN

Eumple &, i —

— Al L PP whiel enmvnoes bar [ty b e cme e s
the valae of PO her aquala -5 0o 0] L7 we vosupers dbe poel dans
of el n the hed amad He last neis b of wygloes [15B]

: S
I Wick: 2B oo Lo | len e I‘F'I_L”Iulf" "=

RECI TR J-L .

- 1 |:_
I TN Ay

i Il L] rr ~
_ ( L7, I 0hg)

wa obtuin the Fadderom e cousolulio

el + =

N I LTy -

Dol Geed= 2 {70 (v,
l'.h-:lil-'l
, F - |"'.~c
113 )- = F)
l\ L un-c_a Ca 'I.H: ‘Ik"" '
[Fec alere o 200, Binglacly, ouee snawz, r 15;-3:15"3'#'::." LY £l
1AW] - m ;F ( )--U-n?..- .
Amkdn '-.
A S NS e
e | = -t '
[ ] < N f 1'-:-I,'TI:=|: 'l,"':_-fl "','H - k.l':?

NERT Jl:'l.'l.:mp-u-nl: Ly o wlifns_ JL whiner 40 quinhi

LR

VelCA L LaARY ' OO IELE A TIMLEA D AMN - a3l iz

Prramoue b imoodond nat-iess. Thes are iflzgers £, delined b,

[13e] =F=1
Wer waml lo hns e aedinary GF, =2 R ™
N SN £, EPIE S ASEPS

ST

F,-F,_,+P,_,-., ""';’1.- FL

L
Coapavmg @ oo Hesd and [he Bl moenbe o those cguuloe we abal

k] nT 1
A e Sl PPl

=oldcers i ke
rogle ol —r—gs=11 ﬂ;ll..l_-l; 1 —m, —::I. we ol

o -

'..:l . -
g PH:EJ—,H'; l—m)
At o |.
”'-“'.E :;J
Hene, iskeatileng re cocdicicoe of # o Ll:‘-l'. wl:
andl l::lll'.
23] R = —,
o5
whorr _ i e
. [ - ' -
I X - _-_—._ - = 3 -
r‘-i'r_. (1w camdake alsn 4 nifial sanditinrg Fy=0 Fi =1 [+ Hardy. W ght,
K V55|, p 149 11 which cve etk —/—t*} ' rod Fo=(8" & 5]
L CReve o fied ther golclen raliee, Poo D400 2Pl Ao mAaissan 2c areb . oocta
.l__..-:l"
ST LT T3 s o0& 7 o= w g L. 12 3 A4 |
JT|15:.31.1.u3-1::%144mmmrnﬂ
I | 17 'y £ 17 L M n Rk | ek |
Te 1NEEEY A1 RIS e 171 LT 4nsed TA0GR  LTIHeR

M zezoar, Lwa ol x| comeete voce i e wlosee s o (0 sl s ad
i be ~ndf-integruly, Chom [13k ] 5 10ms gaeibe Ui F/— 77 73

“Thez | ahieraeed an mhers heve o simple eortbinz:oral moaning - £, b
L ooy b Awbeedsed [l —§ 4o 0 BUGT EDOE B Tk sEelHENLT D
eelimesort [Swoschy willi Cor 1 elang=nb are cnve-weit b I Tk, aceonding

sonys




h

5 ADY AHCLED COMEIMATIANCA

to [Ed] (g 21} the rumher £, 0F socl subsets sgeals §
I.I r—- r.".
Lo IJ

p-1Cyerd Fu=F =1 Tuw, the s, senees 1 ans £ coincide. Baetuse | ey
!"Lubf:. Cie s dudinio 2 oecmrrance r'e.:uln:-n. (Mo n.l_..:r Eroreix 150 /6,
angd Execclez I P, 59, ] . & wlio 26 shoam oot the aiuewhe = 0 e auhssis
ol [':] i3 E":I swed thu: amy 1o podnta #+2 nar Adjeenl, ooads P b
(Mubxt ¢ i3 convonicat), in edher worcs 0, -0 O sl #0T,
L T I Yy ELLY S PR )

J.r+ l—jrr

llence, it belfnes taab Po.=T E'"_"‘|_

I [:-r,_‘ |

a v 1 2 3 « 5 & T R % W Il 2
Go 100 L 2 4 7 L 14 M &7 & FRF 09 1%

More penecally, Sodning JJ -r #')i=R L FR D it can ke
pered WAt Fim o 4 Fio the mumber of szt M= [w] s ek r-akary tees
elaments of & ure abwaya scporated by &L least ©f 200 =be-epcs of [0
For sumacts |'.|'I:|:r':] with the waree punpery, Uie wodde - o Gl £
whize (1 — Qe 1] T Lm = 2T, M)
(1L Mdide v peqarman

The 2onceps af Ceb cowl ¢t by proeeabacd o ool ole soguengs.

We tazlan fhr mer oF dembde sequesy Thoe Jese niol el GF g
The binllorwing Tosmel seoie

. . I-r H'
;‘{I.‘H:I i %Lnﬂm:ll-u*: ‘Fl.tu 1}.—' E;;:-ﬁ Thk ;':'.Ea
L L i
n

]
& L] t=- '
{nu) -.‘E;Eﬂ-r.l:r!“ :

The lantiong, & koi- g cipme aly cend o (e e of o e edfor sogueri
e, azll, ol Bh azwr] Voo a Do e vhe Jonblz sequenca o

i

b ocvial vame Teiemls, 2, o0 — ( . 4E an ek ple:
-

¥ l'.h:l-"r;'} [ :J: W T _..|"' E Iﬁ.lj}f"‘:'

AEN Npdpaa 4
=T Ml+u)=

nt-re

A =01 kY

e

Vil Al ANy IhF FRIARTR ATOETAL ™Al v3°3 LY

w by 1 wonwwe e PP+ e} v

Altnl= & Cﬁl‘ ’ -

T F-T{I +ou) —cap L+ L.

rafF ':r'_-‘I n! w0
. - e et
14 _ E 3 K
[, 1] - 1 },.1.!.1 e A5IF (o — 41"
iy — ;""'.
v, 5 —r = (mpal T el

LT |f!.|| -,."E"lﬂt!

whars Fylzli= N cntmd) "R DT s U aoilies Bl 2 achoo ok ood =

@; -ecpuse ThEs Panelizn e ocomplioaed, 5 (s )y e cooeide 2l ey
imeTsing.

TUINE Como il Povearss ae oniarind JAclions
e pelunw o e v o a sl Seagocne s er,
CI) Al Lo paawrr s |'.z' =3 ey oo s fnr s coampler T

|--=-__" *'p in o oconime S g, oen Bl Cacchs Rl Lesreim mren

[3] oa,= :IJ_."IE IR . N
el em dbr e, o bewen s w gl =l Cewe shclesing Lha origls, mnd
adgmted vounetockioive Tecally when ff )] i eEemendany®, [
very well be wsed Doroetinggi g e, Lon gocal o by 26 Lapace methac nr
‘ta eaddlcpeint meood dese, B Loslageez, | Y0e Bocie, L#2 b #20orome
wiae Lot the “sdius of comvarpenes of 7{r) is Laite, 3 Daslbuoua Ly oe
readios ce be vazd s po 201

(%) Ui womeas g ean wanziase with ke ceguenes sl others T
Hi_m= «iF E'I '!.a'| VEresampEs

.

[ 2=7 e '—

Fa Sl

&
13T A= § e, — —
DA A= L ey 7

I,
[ L3L] '*'f",'-'-F.-fnl'[ .

were o ol

Whie : aks ealked reapratively estehs! GF uetly eludied e | YWD [,




dd ALY AMCAL CUSSLLHY Luls LS

Lad |1 "Lombiers 5" (v Enescrz 18, p 1515, amd " NVewrise K7 [koa
Exeive 6, p 2210

221 Amonp the gevaral GF defined 13 (130 0, 10 ] ez bl indy of e
Licas TIRKE 4ll2w w3 10 phos from oo 10 the o ke Wo it foo cuampe:
S lfzhes O em R e (allad e Lapdce Crosan iroeeforrn of ),
Sy [LE7 R0 =) d2

4 LIST 0D BiID PRENC:PAL GREK K& TIW{: RIHOTINNS

(1) Bersoesli ans Ewler mambicms ama polvnaiats
Eagprll, nuombers A Dnler ppabers £ Bevoecldi podrooomsle B0
antd Eubar polyiumics E ) arg derimsd Gy

- _ P _ i lt‘“ I.l
A — g4, e
e =1 .:,-'ru " e -1 ,%ﬂ“':ﬂn:

zef | o~ e
= = T - —_— == i'l .E. J.. L.
F! chr n’chE"n! f11 & : Jn:

(Mary penaralizatons aave bes gazeecred ), Berno LU b= ers, domoted
Ex A, in Boc-bold, coo aomesmed coao Scfined by:

14|

r .

P — 7 = =30 Y (-1 m )
am |

Hach B, is then =4, aod equale [—21**" B, 2 a Tunccan of our Ber-
neulii 0omisors

Thelr mosl imapeerlur . proerlice =z

[ed]  BomBE.  E,=2E()

Fid] Bopsy=Fao =0 for h=1,2 ..
[ie]  Balel==wBa_yl2], Eelxd—all, (x]

[27]  Belw+ 1] = Eofxp— a7t
Efx—-1+E{xi=2x"

o . L] -
Lal el =2 {7 B,

Z, I:.-'-I:l-'g o E.l |I’."t ) .::}n-.p.

N
[
By 25

-

e

e

TAARLLALY OF CUOMDIFATRRIAL AkALYELS i

[dh]  #41 si=0 YA, Lgi-xi—(—1F E=)

Ty sl o, 19T Bl Lo boown 11 tacLiha b e SaekioRe f(e" 1)
BB gl {chisaT aee cver; D14 Ballaws Trorr, B Fact 1hat, for
W= (= 1) we hinvs fdyies -t cte, Lot @ iable o7 a, and &,
gae | “alnanwilz, Sl=gun, 1904], p B0, dor a0, a0d [Kroth, Boek-
halez, IE'E.","] o 220 s 12U Ap ol anions are toanes o5 Hacnc 52s
3 oand 37, po. 38 wod 5903 Tler fosd eal o T B ane & are:

" | u _I. a al _ M A L] _IE

- i i | 1 E » i
fla | : 3 f gL 3 30 3 el
ra ;1 @ 1 500 —m I35 -- Wl e
A e -3 Mo

! 61T 2347 el

i | & T i 8
T, |— e T (RIAGIAE - 2AMERA TS A1 R 2

{L'nr mate irl~rrztion ahout (is cwbjeer, @, G lngance, T Cempheld),
oG L ) ordan, 1947, T*Hirien, F0A] )
I|||||.'|;- ey u.l.ﬂ_'l d:]i]_u_- Eli-ﬂ.lllu aooed damfnn e '.r!'_l hj":

7 . i
—_——mh= 2= VG .
.'1." . -:I |5'L_|_ "H!
Toen wa cavr f, —G,—Gp——D mid e, =0 =200

= lmE, (00, which shows their Llose velationsTope w5l ths T wldh
Awabcra (uged 0 Execsie S, po B9 Jor v sating F.

4+ o & mooa 1A s _EE "
1 =3 1T =155 233 3B27T BOanah  —FARMIAlw 1T ASREE

[ ]

L P

(L) Sowrs pegupeares u o dlrgeeal ™ nsdpmm ale
(1 e et o mplote study 1 nade by | $8zom, 957}
We lizt the - SF:
[T ] 1 e € o odsbe s podeaoridt af #s feet Erd 50 n
L —1x

—_— .. ':—I T:(_;:]:"I

I .- .‘”'l.' | r= el

e




o 1] ADVANCED CONEIMATOERICS

Lee ] The CEebisher polmomiair of smve covind Liad G l7]:

A e e me '|'i]'m|.':r:|:|_r|:|,. T1L m|1|u_-.5;

o ) afr 1w .
1E. cosmp = T, [cosal, * I{nj Y- L besir],
5N gr

A4l The Levowire podenco.ials F, o)
1

— T |-.1',L'|_=:_
A1 Tt s
[14m] The Gegenbmne polynoin.als TV c):
(l—Zm 4+ = 5 M,
T.LL
whorn meC; henee LY== (Thess mra alen callad wieg
srgerlon! culvoomisle Zee Exercsa 33 1. 27

[14n]  Tha Aermtee ~olFiominia M)

rll
'-"II::,_ & +2’.:::I = E H'{J._r- ,
rsd fia

Cidd]  The Legueree polmaomials 27x);

a X - _ .
{i—!:l : :I.'.I]_'.l" - i J'.';‘:'l_t']r‘ {-xe[_.j.

noelk

IO Srariame pereiers

Tlw: Biir i reralory o s fies? dwelx o, 50 ] of the second Bind i 1)
can be deined by the Tolowing double o HE

T

[4p] (Lsrr-=14 :E .i‘lrl,[|—|,|""

Irtim JT.

[149] =zapiafe’ =1)1:=1% 3 S‘ir.:ﬂ:-‘t—u‘.

1vFen r!

MOCATULARY OF CUMAT-ATHRIAT Aldh™ ¥4 a3l

Beoaiaz smexe nuimbors ate very mnperkand o oo Sanous? coals gz
¢ will make 2 srezel stody 0 oenr - Thapter ¥
Phedanhl=ddl o the v definilion ces e weoied, 00 we chweove thee:

N P
: 1 . Wy A
£ W =enplobugll =22 = ¥ oF gt

Al !
TR Uk 5 ”
i Lt
. :
wap e IJJ=}._-_~u,H_
o ) LY
:_i . Eu
Hal {'F_'- : - oS k—.
i 7 .

Y Bl mantes o
Tloe Cubesian mambers &0, &) 0o 12 be eeafiserd with Hulee £umbzrs
£ 98] aoe tereraod ar followwa:
I i . I —n v v
11=7 Wiroa, i 1|—u1=j.|j.:T{,‘.ll:ﬂ'k']r:!”
Ik s i werihe- -lal -
L. | |
- 4- Tt == | A4 L -0,
[a—wt), Aim-1) :
Troe, ol ch Bollowz, f we pot e el o o5 574" ] o0 dhie carial
diffiere Ll sygue..cn eyual io 0, tha fellovdne rageepedee relutizn:
[a]  Af-Lkj=ls—kr2idlme 1)1 Edls L,
heari, aad,
with irad eomditines A Fl=1For 50 ane AT KL =0 if & 52, Ar-
ciar OF, danered W £ L 13 comediaes cosier to Fandiz-:

£
R -.)= 1— P wi—i)=
it

!
=l ¥ Al k-t —
IF%.E! L .IEI l—:-l-l'.“l.'l'_r‘l

1 —u




52 AW Y HACFTY COMAIYATIVRIDD
(A cotbdnIrorial drerpreta e whs bl ol A 10, ] 06 greer on p 213.1

L1% LEacKFTING PRCNTIME
Wa wilk ewl o oo Jetail thear BasrabE canmaphes of U use oF GO

{1) Cuiikn probien

Loosider a pradect P ol B nurmbats K. B Xy de firord 2= X, X,
X W wieatl Bos ederraine 12 -aabe el diles i wave ol palding beacbe s
i thig prodwe., el way compsponding 10 a crmpuloion K7 e ol el
by sadgessie matpiiee: lons of neciscly vao numbots 2ach dime (OB
tn, 1538]) The, gg=1 g, =1z0d aa - 5 acoadiig 1o Ahe e allawing liat
of bvacken:ngn:

[15a] {xl:-f,j '.xj.xl] L. L PR P P S | . )
Xyl XK Ban XL KX

O cyuld adso soppnss 1920 1he azguenae, o ward S1—20, X X
16 1akr o oo A b wilk & oeilipe coevey wr cen zompes|i oo b, whish
fa Gedthar sescclalive nor suanutative; 1hen g, 1% the mamber of ¢omest
woys of putiing tackare, b cubled wedidvack caf eends, TR 8 LI ein
lxo Fravm Feowm 0aingle clertent 3G E, and obwecee e o, 15t ananber
ol ways we cAw interpaet & prndnet all whase v faetos ecual Ldn s Fou
a—4 we g phwen fon e List in [ 14 thr Trlbowimg

|5 XE.EL T Kaw, (N.oaTs, A(eRLXL Xox. Y
Worathons [ 1534, Bl beomz gui 1y choezwe ani diffeult te hoodle, o
we nhamree Lhal 0o gorasociuye pog L alwe can be scpesscatzd by

n hifurarieg trer. Figure U justrespordiay woam2h sbows what we
wisd, Toe beigir of 1he tree ia he nlmbar of tevels above the paed B4

LN ¢

oA C o r
s N LA Y I
1... Sk g ¥ S W
R { W o, WY
e L e .
J:.-
1% 5l (2 731 [£ 0%, 2] = 3 Ly w0
rire s F A
fra maaie, PRV
VAT NE rntan
Fiy 4.

VAN LS LAY ML COMBIL AT FRTAT aalvEls 1

22 Fox the frst tze, and G for s bewre othera ). Thaee e a—2 gedes, or
Bl L 7Zatiora difeer fram &

W2 Ary I line i perwrenoe selalion belvessy e o, Tiw loar nsulli-
poweer ca wlu e saeks the prodia ol all oo XL X, L X i 0 g,
;u'rt'rul% wil & popiuct 07 tha fest & lellers pad & peadoey a0 the Lo m— &
e, :ﬂ.- SNTH .Ei: S Lhes :i_fra;n—f_ Tl fas. & ||:|_|_|:|E Filn | bg
T I}I".Et-::' in e, dilleren wa ¥e AT {u —‘L.] |ﬂﬂ_ VACE 51N '_'_\.[, bI'LlJEi.L"".EIi
gificeonl ways s we ael, collacling ul ootk 20 % Tatg-a cver

[v—11.

L5, o= 0w, R 2,
A=t
W pul:
I:i]] 'u:—ﬂ. ﬂ'-|:=-1..

:'_L‘.| e [ ';] Boooe Y ot ke T Thon we el ALz Il.-A.LI fin f"..-'-li-li.l.':.'
1l and [15.2] for (eejund Thenmem 1ol p. % Lo (e

e W= Y a1+ 5 ap

1=l 'Y

I .
=t E N T g
N e
T, i 4:.!.11,,:"”
Baea

VET 4 I:"!_' ..,:"][T EN I

ST M - =0

ot l::u

Wily=10

Wiy = -1 =y

I the fmpieze.on (b 1w beos considerad 9 33 5 famedan 008, T
1% Foltivn ol e precoditg e cadic eqratear, e oocoeosion, of e

reot aith [l l-] Up VHarems b then b seguieedd va e of G,. whlch |5
ot e called Al Corom: .Jun_u.g. H

[15 e, ['1"' 7). e [:]J-‘u'l'ﬁ

- P
ab =1 A W.'L
i |

Wiz ligt tha firer Sam el of a,:

iu||!1:.5r= T & o o m N0 1z 13 L1 L ‘b i?
wa| 11 25 144F 071097 30 4% 16735 73 I0an. 2 LA oot PHIEYS L3ANAETS




) ALY AMNSOD SOMITHATOD I

Lot ua inally mention tea athr eeprescmatinaaof £arr a0 seacketings.
(1) Yrarpefaiion: of 3 zevrex pofvet (aee also Prercise & 340 T
Fn“.'!-‘.h"il"g :Ha.l'hr-ln .'h.-.:rl:,r q:'v:[ll?lns “le k-

o .rﬁ { .:"1.__.-'"'?;"\._.?'& r'-";__r'hx{.': t’:.__.-""''\-,\.\l.l"= h'.- .-';f' "--\.-"';
&: I;:H.., L _\.___._x'p :"_..“: :
I" ) e, I'| 'I'I"r| . h"'\. l".':l .1' .-'-I.-Ii.ll'r-l 'rl" - 1
i_.__ I"._ el Ili‘ll"l.. L el "'--_'f__.'lJ
LY gy ry! e i 1ty TR LS i Feliy ) LI TR PR S

(I, Adaforly P-:I-’LS rom Anded, p. 2% Tvery poth jofna A7 ) 1
Bz -3, mywich the Sollowlng conventivu: 0oy eponing beacke: { signibea
averical sicp rid Gov lelier CillererL from X, and &) & anrizneal s

LRI (WA T E P P T A T A . |

Udny Theorzm B (p 1), with p=p 2. g=a, v ceaily obre.n | [3%].

(I Beetlerdere Bileingfon commueive Grockaime prohfomn

[ Waddarburn, 1902 |, | Etheriz glon, i230]. [Harary, Prin-, 1955] Tar
unothicr aazecl of 1his pechlesn, wee [Melrak, 1924

We aprake & this fime W ke casnsotrtfa, 30 we wall U oo les T
wnferpretatone of ¥ inothe e af [ 15h p0 5% 0w b Ths o= 1
andd 5= 1, becense X =X U0 0, =2, g Llf..'i [IF gl - 40
— XX X =20 X 2 owe oy, ong o abae wonakler &, as the
numbzr of My frees, Lwo Loes Treoug eousidened identicad if and only
iFwos wwa be lrumiformed into <he afthe: by relecion: with rerpoet i
Py varo@. 4xes Lhroush the nodes Tlws, Cgore 180 shows fic: fig=1:

LS
BoRy M y F F
L :'r" . ".'I:r
s T F 5 f A
'\h{. "".n"ll ".‘_.- ":{ P
JP 'H.\ .’I_.-' \
'\'\.i.-
Fig. 10,

| VOUAIULALY CF COMTIHATOLIAL AHATY SIS 53
: W atlFin agfon a resirrmes refaling, 1 fine agein oy imceling
1kr: [asL vociftiplicotioen poricrees, bz now orodzponds a1 wheraere o 5
| add car even:
; L T D DL Y S
&L+ 1Y
E':-'r|— E-'I'E".l}-l + '\-I".IE'.I;—'I' B E';—l&;-n _t P-_, I ol
=
Thiv cam alos b writle=, whim we s G =1 by =1, 20 =1, 5 =1 =

Al as Julcws:

SEEN TR TIRN LR [ES P

rErutsa
tr=w
W Poadm—t—- T Y k-
uill n: 2 -]-;:.'Ir".liin
{ 1
. ',:_TL.;J e
15a -
. o
| = T aha* =t T bde" = T )
LY EN 5 ik dal
| i = oAb
el |
| AT

EBO=t—+R [ +HARO7).

|

! Lhes 1 o benciicncl colotion, whichk can b2 eonplifizd by pulting @[ o
I b AN B f_.n-t"‘"': Hieh we Lot
i

- 2 P4
[LiE] ) -7 R PRI e
E lel;i ="
-:‘Ek)'.r"a-'.! [vzzase T & 0@ 12 11 ML GE 1T
'C“.?r'-;//.a. |1 0 2 b & 1 25 s 58 307 45 £E3 LW dew T 13631
S
L]
f" ’{E&n R A X i3 4 s 2

=
| ', | S0 L LI7RML ZRISIT 3v6LST L5uA2T2 AE3ilAv RS 1wt T LrlTaglE
i
1

.'-i-} Feu amatlosd wiviug an &8 ol 2 copaeralers, sze [k, 18347 s-ter a
CLIAPL AL o fo Qenda ..l, =03 BTG {3 ﬂﬂl:ﬂE-lr--;Idr. -




o AUNAMLCED CUVRIMATORICS

{-T] Vanaralrzed hraeiethr probdens of Searidzr ([Scarsder, 1577])

Yo rolurn W1 tie o @ e - cass, amd wroenipmbe He omanbey 2
of bracic o apob k), Xy, o Ao wherswe 2low L Looe o eacl) Sraghel
an arotrary nunyoee oF cijaeecens Facocrs, Fos vsanp'e, [oe n= 4, we st
eabewwd [l Dt o [1247] by the Followirg of Foore 11 thos o, — 1)

k |'ll. ""|1-"II . |I' t.'\-\. 'll k\rl'.l-
A Ny by M, W by My Sk Fal i Wy
[ A A [ A N1 W LA I
Fg i,

EFar o reowmrence relabing we cendide e agsimothe Task molliplizatio - this
b= there e wot sk b da e Lo Le me lid, by Y3 2f, of which
f Tacoore v v oot et 4y ul oem lsliens, wle, Heooe

] W+ =k b =
[ J PO TR S L S TR
Wil =10 boaes P22 Mow, cceee = G240 Te 1 wags
b i ramgs | e f lmdnrs of the last cpereticn, I:-r::alsc L clence ol
partcole = soquonee oF Thoge [ bckors (ost wzans giving a 0, ..., L
divis nnaf [ ] [of [ 27 Hewew:
n

_ R

“ Er,ni:... BRI oA
whee Lo pimwalion fubos place aver Led,, (.. such chat [152] ad
fal{=cre) Ths:

cpi=1L, & i=1,

fi= 2 eti—1d 3 0"
mALz m B
i 11;1 - -
= R P iLY E L

_|--r_'1'i"..a|_; Tkl

! . .
rJ‘T‘{l.-I-l:.-u-.. -l ?'- '_‘."f'l*il'[n;_u T, ]IT

u

L
'y I

e

(=1

! [ J+h--+m|—r+

-:LEII

(1 nE 1=q,

VACARITCAEREY OF COMIATMATCRLAL ANALYETS =T

I'2nnce, whe™ e conkizer S4r) o furction o7 r, wo vec:
E(g—ibr S ety

IL w2 ex-and e ooz (0 487" 4o —6e+7- and reamanze the ™, e

el by wsing [1an] op A1
1.0, ="M — 0
|5|_I .r_ "!' - L i ' 3"-!1:-'.-—.-.
List] =i =) ylim  2p0l

In el whie o, ool oo g nppaced more quoclly iF =2 heve o Linosae ne-
eowrmmet ekl JoF them Such g teomerance relanon adswods euizis foc
the Tupler cecficienly of any wlpebzeie Tune o Comitel, V4]0 Lhe
cae—ici=ak 'nin: pnl}"mmials 1= 1 Im 1 =e case sif {,'l-.l::l k whiv - is rlear ¥
o mirrans, we b aath dhes ceresay amp e ames .

S TS F . ), P Ly P L P
: = A [
:_'A 3 L—":
.__:'II |L|"_ -
A - R A I 17 I 12 13 [
o 11 2 1. A% JsT 903 4370 TG IENRE 3D sS ez 1]5(A5eR F0@aiTi
I'] ] (1 1y 14 [ | £
., A13RINID CNGRA0IETT [EIREART  IMG0OI0ET MOCFRCIFRET  IGIFISITENET
' 2 ik p i 15
¢y | ITIESOCESOAAE  ATSAGITANERL TR TFNIUIME 14 RIATHEIT ' Tia TAIRLAITRS

L!S EF_ATlvrs

1w mee . Ax LI nelalion W bornvnn a2 et ."-'I., }"Ilv“':l _|'r'=
de s bl eeimer D art st of vme procie) s B o W o N e ol
T PRI II I 11 I TTIE AT ) M PO A ) s L o IS -

A o dym = =M Nn N el as o oars radetron AL A

TRE cEsz L7003 Fooi. P Lereting or b, 05 0 Lot o LB Ainare (1)
e atioms or &, oY e e oese e denote w9 [or asoadis b
(a. L1249 [oc of [, el 1o M e g preod viseabzadnon of 4 ois
vb.ained >y nnuibering the e ememie of % Noods a0, 50 4nd then




53 Al A dl DO E DS A& DU RIS

mike & reciangulur ketdice consds. Sf o b vertical lines 70 ool onoere-
apancing i an xpc M ieTa, unl e iorieeanal li2e3 M), e2cl correspor Jing
as well b er. %00 |in Figure 12, g="0 Tlwe printa 07 the mokersoctio s
of Fracd M; reprami the poi-ts ol 87 and zch poiro of Risindicated
by aliledota Loringa=e anccamee 1A v Tie,, o x M, Thopo —La
Fx, Ok e]a] e the v e wiiaenar A [sen o G TThe weerdce
represemte.doen Al o e v ale e appa_sd 02 2oy o ation briscen
1wo szls N, and Mo, D e ik of A gs L fabescisza’, aud <F 55 e e
“eodltaie’,

Anober rapreceniation, caledl sorey roprescnGiticeu o] e dy, x
WM [N | [y =h,, eonsate ol cisoviating will e rakeisn s
te, & #o iR of Cand o, defned e a, - —1if(x,, 5 Je T8 aud & mhemeise,
callcd the inctderoe ey of A

oo v e W

¥, .
ag— —} = ;_ - n,
F ir
a, —_ H.
*y My
Ay r b — i,
» I » A
H
Moty Ty Ry e TN,
Hia La,

Taepeeerromd B, s 5§ Lae s Belcwr foeditfion e O, 02 0 TF) Tae Teimirncal
or Lavers reludine o L dewotert SR T defiaed by AT e ylEy e
ittt erames o SR ar S el dwdenal freen G Tutiies imege of M0 Fooro-
Firmntny wih ragpect oo rhe Mavomsy ) (L0 T £y enfied Dol s comwolel s,
i are amfy 7 foralt o e ARy or T I 0HT - N A el
e a0 Aef Tl T epifed iz CHY WL A oolnd v Bodive, o ansd ol
o for @ XG A, edoed e de R F i anbireferive i and e iF For a¥ A=A
e AT e A )TV W el ay i s i e onp F ¥ e = pHy
(o — L) D0 an Anbispmrraftie ar aeneer, of aed el oF {80y, AR Y=
=g TR AL V] R e mafd s 0 e e )

CONTATT LA R I ey RITIATC Nral Arla ]l v Aes =)

Pri PR 23 W P sl ane Dl secticw, oo verifoal seciee of
BY erlieaaar o o damc ouLmar G | T o N comutvidog of the o= N spch thoel o,
Siatde Ty, i scoond soeizng or Farizoet soerion S| 1y PEN lraita s
S WA e SRy IO R ety phen S W —oR | ke [VIIN
The fite1 2roiection af o &, dsmciad 5 a0 eguenls {x 1 oe ™ Spi XY,
T, dmirpomdp, 0 aceond projoctin s ar ey o[ v Byod dxe ¥, sHy.

Tunallr, e renll 11e v sl imposteat Binery relulions.

Dzxikssoes O A egqueealers <l 4 nr A f5 0 Sisa s relgriar, gy
™ H;""'w-"-il'-lt'. 5_]:,',”1?51,1"'._' el frErsAue e e T LI Thr T T -
siers, Jrenadaw T TP Oy The m e £, | Wi W |! 15 vt symivaleore
Llasx o o amis dr 2l aer ™ dern e e ey dor o

Tt pUke e M :H] n? anuivale nea relatiime an AT W =) in other socds,
thye et of Tenithans of A7 will b @clorgively stedied frez po 2340,

Dy B2, A orde s redation 'Hoom I e a bikae 2 vefanion on By, wekon
Foreliceewe, anlisyanir etiic, aud trensitive, BfRen oo e 35 weiter et of
win A red o rud 00 D ordared, £ fae foen Secrided with @i ocrner
refaanne: T e v e 2l kL e N, 22y ar pEE, Gew Mie e 15 ocalled
g edfered, e geetion €y W= {e Dl od o celtadf fie sk ab npoer
buiinds wf o cfodd B2 zenitim {90 |_}'_.“= =l byl brrolipd vl st ol loower
bucid of j. Fur s, 2N e sepment v 2] ferie oo o oe N et Hoee
LRI R PN L RS .r-{c'_pr ol % F_p. A dvain will; & werbives |:'u.|.u_' JI:L',a__ﬂl
E—1Yzovneatig oo ne N o Jorie vz v g snnh oy = nap el
wornr, =18 Bt g srderead ool Foamce dnof g encft e a7 wf
elorieris of M ifiere cxiad (1) ae afamear ao N, affed devored B oxw
WALl B5 Sk ARrTiesd elomlcnt o By 2o of sgeier patadr for ool xoaed
Fard) eadad denst upper fueadd) L LY e mmme wRaT XD, P oand A
rEr—=5g e {2 ar cfsmeat o, el dorciod L s p, Uie fargest (5o
bowed af faur ramf g ool catled greatesl debre Tiead, | Iy e solse thae
L L L J.r.'E;_].r—;- R4

Tl muwm ber o, od Com ot e el oo A, [N = cyeals e nnbes off
Tolppaimes of A (L Bk e, 1967, e AT P amd e caslomes i a
tipapla anplicit Formuls feame comolataby impoecibde; even Wy mplolic




ot AJVARTED COMRIFNATORICE

el = or oy wilel £ — o Tue i, 0 e vy dilogl conedisdaniiz|
prockee (| Come,, 1995, [Hawoy, @07 ], [Eleibnoog Boas Lild, 19970
[y Wright, 1972]. Se= slse Zeemise 25, o 224)

Toe follzwira is ha Tee of Enieen weioes of o amd the aoobers
a3 of ke nonizomorpiie crlar <ltin o e -@leticng gne culhed sonaor-
whie 3 2@ can be chenped dnle 1he other By emply remaoinge e
numhzring of the clements of % The wal-e 4, duc Lo Erad 1994

T B
g A . ]
PR | L i q £ ] T K 1
* . " ma mmaess .
"He 1L 3 I Ziw qed Tammr  pracEm el remicd AR5 1042 s0 )
O o I - i i i Liel4
.
r

AT )

o Aotially, we can Introchace -he ombars D, B oof (labelel] order
rabitlnaa of waleh the lopgast chaln ks & werticse (n” oou=e, J =
~Tam kR

o'k 1 P Z 4 h] " ! :I-.
"
jl:'L'J; ) 2
Tt 1 12 b
',P-i:r,-""' PR F % =
e 4 I eI 2y ey 'L
] 1 112 =g 1 1] kil L |1} i
7 T 2T 252 2 25T F12310 g Ryl
B 1 @Rse WIEGIRE 194 T121587 1 #1100 GANLD 40X
-
:'lxl. .17 [iRAPHL
[ 71

Though we do nos want to stody goaphs, =2 »il) somethnzs iz o Bk
of thr langrag: nperaps choetyr, beeao Hia and 1he neut scetin:, We
aave o maxe pocldoe anmeong 1he vaioas oorrend naner aFce-beonocno--
el sinee i s dish), oz Lecaioelogy iz ot et cownn aletelyr star dacdires
Av _ally, s actcatbon Lias soiiee sdvantages, a3 it oo mpes each pusiica-
~.cn =n *hia eubject to Zefine it teome earchully, Any Bouk on po-chs
can e used e o et incrodaction (o graph thoory. (For cxanple [+ bonme.
1032, [“Hoeacier, Bancy. (26F], [“Fiedle:, ;93] [*Flamane, 1965,
b, Fubescd, 1% DHaace, 5% B], C*Hakany, Tsonmoen,
Crrwr gkl 1969], [“Kantman, 1964, W] [*admie, (8] | oo,
I_‘_-ilﬁ:j]_ :":Jl'l.‘-, P, 190, J_'-.'f"]. ["J:r.l rk, I'-.IJ"H]: ["‘Hm,-;.*l, I‘J'.‘I'J]_

VCCAGDL ATty O COCMAIYATOHRIAL AMALYLIS Gl

[*hain-Tap e, 28], | *Bhasu, Raed, 0™ |, | *Toite, %65 ] ard par-
teulariy, ir the viewpsinl mlozisl Fere. 13e afiraetive book by [*Harary,
ks ]

Fol & omcoa e sedl e ezeall tvraka pedir ool W im e bk ne A
1 deenmovmuilens, o sohsdl el Lers clerenls @by Baifh (V]

TiEsMmarcE A, Elil!.'l]l (ower 4"!'._.| I l.r!.-'tl'.!r M, ?:I. inoedhich o i e
Sparatazowgns, o enier g W LA L The elanzeerr of W eere aqifa?
dhe oeodes o vamiess o) e gk, oo iz poirs (e @) are celled el <
tae prapl. Jeeo eftor save T prama F oreMier e Ve grann {700

“hhen e Red TS pleee ouee aad fere o

"Freimr N JeEvaep o propl o f T egoerrziee et S o5 o s L eehadine:
Joow AN eiieh Toevmami=irc oy anticeHexive, catten ticidences
salatior aed it ere A

W Tehuy F by gy, rfe W

Ao e s pligos epnes lalsan ol o aphe coos sy i o o e
nexdes as poies wndd e edoes ag dtais L or cotvel sesment:, and ignaring
reir inte-moeficern Fygemz |3 repraoone Moo e B0 ol T =
:r= ! L;]* L3I 70 R A TP R P ¥ A NN o W TN ) I
R 1

L
l'[;. J.-"J
b :-I \;ﬁ‘ﬁ:_‘,;; FM
Y L A
'H.“-h 1"""}-"- f‘r Jlr

Fa 11

NEwzar s 1 det S ) e a z2igeh cnr N (1) Ao wlae ue-
Jauriay &omeae & [EN e coley il il g wnet Fa ) faviynodey
Atz il i erfpes, T agecer 1F ._1.]-| Ll s gt o, gt <o
a1 ELT], 05 aoes i depEEe o X TS moaeR X dad 1 are eallgd adjscenn.
gF L LT Sl fee odems S asiied kncang o rhap are 7 g
I ecarrar, A deae i ooeed s el kit o detriaal gedde iR de2eoe




Y ADYAYHCER OOMBITYATIRINT

LANTA I_ T E'q'il:g.F m:_'ﬁ-n'ﬂl. fi oW :"11.m'r'.lr 5 .l.rrl.".q.lr._-'___' i oftEre cerffaf derrmnnal.
Auriealated radfe icane L-.rl:'l"n':rfoglwp-lf. l'll':l :.-"n. T, Hl":l [T 3% .u'."\-l:r.ﬂ]_'ul': nj [ ", :1'": ::'.F
Aok FoR Geg M) B b otlnd 2 complele wrrthg-aph e o
Sligue b, el apppert BTSS0S ) A Dedepoandeal sed £40 MY
B et B s gp st aech ot 03, 0L 0 F =00 reroe B e evanelvle aelgrea
pf thy complonentacy woaply whach oo wropt B =5 (= F D)
A math or chain comaectamy @ oid ELEN] fr g Fequcmce of adfacoar
-t B N - O PN S L T . IR P SO S |
is cad ro Rate length 7 (mutl= 7o poime ray oogos, as io the ezss of e
pall {0 S ed e Gy of Tiznee b3 A evels of cirmmit 3 o ofosd
i (For insanes, Do g o) o copore A da Folor oot Leowt
cirsedt G which all edpes of % oo eecfeedy aroes A LEamdlianean
COrcAE ™ iy 5 oy s presEs e i ee Sromn it ever p uone T ) A e o
called coumaed i ewery fee mader wre cosaeneed Spoed voal cac P
(V] tree dr g coumesred acpciic { — ofthony eoaeier] araph, Tha Jiv ance
bl e 0 POTIAR i 7 Fres (0 tha moRrter of Nie anties i e famiqies ) otk
JoitmT a Wil 6w repetificAs of eacs silerrd fe ooedr fa feis et

Woeirdic ke now 1 WAy Lo droed g Lege 5707 T W eidodese Taads r, 0 A L
o 7, wie bt the edgrs conmci g v, with The ailiacint mee e §: -ase
who hawe distance 1 1o vy 5o o) |, oy go.. - W0 armangs lhte cm a
hn—zant” Fac (Cignee 1] From theen prin 3w drass koo 2o 1hal
vusmecl Uhesar wotl Tle pode b s taatod ol distaoee 2 Doy sy, (Lo sul-

Jewrd e gl Lol cgua Leoagloebe A e we ruch sach o spocial

ﬁl":l_.f I
|

3 b 1 ¥
\ta I", I,llF o 4 / ""‘.,L * 1;| ;
'\. - 4 W ‘\'-." -
¥a -'l:-\.l':llr Fhun 1'; (d __.‘ir"

.
I
it

————

VALARNU Y EY UL UM RA U AL ARALYRIE fi3

palnt = ., the #aar, has e 2= are, iz 3l oG kd roated tree. The praxading
2ol Teesicn penver Firures 141

TeILakER B. Eael dree far ai foas s oorameridd, cad for a3, ol deil
Fivet TERRING] Capes.

Ak het chi-itrrmion ol 1moosis

Towowewr U g flon wf tine foftwieg shree conditfeas (L)L (20 oo [3)
trapfe P wiied, o prepen, 'y dheg e wroph F pem Y, N -k
7 ieeer (1) # is eomnecreds (X3 & Te cornife; (5 € e (e— 1) edfper,

B {1, Zh== (20 in gther woods, by Dofiition B (), any bes will o
werlers has n— 1 edges Thiv ia Irnsfor x =2 W2 praoees e ki3 meend hy
campteds o, ard we aneposc il o b ITonobor all teees cavosr ogr
Ler Lr= 1) idlees Tl & w'ts momms, woeal CTome cF e e b
tondes wnl Do oeckdvanl edags The cow weapl gt d i s i p iy 2vie
doplly 3 hiee, Ooreg il oeneaiis (=11 des, wp 130 =a—2 coailing b
Lhe induction lppettusis; beowe |9 =5 —1.

(10320 We neueom by rodferds of abmsdia, Supposs Lot T
ik DAL #L ¥ —a |F —e=1, whivh & conoeeosd, anl wilh gt Teas!
UTE Cyule &, W oreak e o E B cnliing o ed mg, Thus we 27 1adn
uomew gerpd O, koSl coozecied. with Fyl=rm I W Sipeat Lhos
szepllivz LAl Cieee g3 go cveles B, g0 owe bewe o conneried aovelic
sraph (% 5L wille e L 0 adges, Tur some 23, Wlien seolmods Le
stulrmend faad g1, {20 impldy [

(2L UF =) bmoe, -bere mzichy A WY & 0, H] e, with ben
roes m e M onob connected by o path of F 07 v conrecr sand B s
covwe wdue g, Bl owr chigio s mew ynooh O, €], whoch Beostill asclic,
with [#]—a& Rupewdiop thi: prececane we frally obleo b esaroesd
agyeliz araph (% ) with n—1 - edpes, for vome 73z 1, which. aiain
soditcas ot that ., (3] imply 73} W

1oz ca nnwe prove the femcoa Caphy Feorcm i Coyloy, L35

Tinaeem 1. The aurter of rreed <=8 &, || —r, poals 2o L

Thooie are sy cesols o7 His ecrene, CGoe Boad, of cosstrnces type,




i E1IY ACET UM T HaTE 10w

s Lalilishiena D jection Bebwees 1 Bz s of tracs aver [ amd Las st [2]0
alia—2rzlesaf Te ), o, we,  rpoph mprfea o[ s Fae o, LU,
[N:'r.i.ll'i'q 1!;531 ", (SIRE Aol ooa ppord ome vt b -brees, |'I ‘maln,
1971 ). See klse o 71O e Zoliww L il ol ol viug, the wavinas,
catpmaration 2 eu el by the poobdeo O] Ok, 3058 |, | Ddebek 1917,
[Eata, 1955], [fd2iows, Bioodan, W3], (Moo, 2963, 1807, LR
| Riordon, LS7e. 1960, 1963, [ %dn], _Rinyi, 19550 ) We give lew dw
proot of Moo, shicl s of the Eedond Lype.

TaroREM B Ler U—TI&} & doa o) B e el af teee owee A=
L R o LY. 1 roufr L) far  alprse r?;[._E:'], HS |-.F.I'] 12
iy e e, = [ L], T

[l?ﬂ] Tll_.nl :"'ru :'-Iﬂ | 4-} - |T{'."r I:'|II: "'I:..' bk | "'ru}:
=qa — e =1, gl =1}
(e e hore dhe oodalion nf e nauizo nmisl costicinns ioirecucsd in
I 77)
ilisodzan ol Toes oy, | dlibay 4 4 A8 — T be e every
iree e A e (o= Liodues (Toamen L3 po (AL Yo fiest poove Lhice
keLirnus,

Lemapa A, Lowfiwrers b7 1, 0w 7, Lo given el therr e b= Tl
O] (e = 2 [y i de— o L]

iac, thle forouls ¢ w wsoeralizalion oF the biwcwiel et (1 o] =
- LaLie- 1L [5e o 100

M Vo b opivest 2 oack M. A =i The loff land membor of [17h]
enenrates the set poaf cidskeda 2 -0, B, &1 al M, whoee |8y -
=8 ee]s 1 E) Meew wem e aroee n1 ws il ann we s |'Ilk—-_".5’ 15z,
ac & e | 70| dullewy Bic o 1le 2ok 1Ba--

- m, g =0 E iy L L W
P kB Rl = (B gy iy

Than iz pexd lerime Fallzea immedianefy:

FOCAEULAET 2 2104 HALDRLA L AMALYRIN Ifli

Lunan B Lo fegrives Lpeger q'_r.';ﬂ,_‘.'eia [N - 2 2,—w, Jha
LAY [RE-TP PR o R I ' PR PR S D
2L
Wb e grdialios & aleed over aff 7S SR a2 1 (IF Bl Hhem b
mcnonb1] cnclbiear ye'a e 200 adder sten el 6 b ek inition.
Compare w ri [Tackey, 193]

Famrwe wee--rin 2 1Ta J_ Al e A LIt Haad |
[E] W, medy moezed,.
Loy avon;ule v, deamg uz L e boviom, vl Lhie o

Leaue 0 Swpecine gev ghe f rwed for a2 e fellosgae LaodiTe

FITe]l Tircddy di— 3 TR —lide o = bed s
ad

B I Lallows e [h"'ll] awl Far- Thertem Dthatb o — 0 Bar T
s SF L el v rdemnt e ow ) Haims Cae= ] gl 30 Kow
we have Iediveon 1= "1, wime we wan v afl Fom’t " al den
eoce | LT=1, P cheee the

r[il = rl':.'ll"‘ e q'tr'.:rilh"w i, — L. L dl- |H . .
Provn o Fuewrgss 3 Wy pnove fopiods Tead by fedae o TG sleacy
Lo s o= 3 Fappmase Lo Tog = Lo guoller, 'Ulen, ol e e ] sl dhe
iniuelius hepolhesss Tor equalicy 7+ ), o~ 4 for {#-ard [17e] for -4
Timid oy =

i E ["—rl_ bsefi =204, 1)

1 -

-
N

T o - d =0, = T R

s
[ SHES
H

FFmc kRN b i poafier (e kel frees o arer O sech Narf S e e,
Lo N L AT I

' -1y
[L7h] L{;._.&]-:1:_'”|:"—1r'*".




£ AUV ARCEL CUMd ALY L0

B Wz hove, wing Tl o eguocsy Ce)oand oi=d— 1, 00 n—1] fer
{-' }' (Hal [HT] l'_P- 23] Ja I:! 1.|.|:];

f.-l'.':l,kjl'l' E ey Li.o.d—y L&k L
) fLl--lép-3=2% 2 &k
= ¥ Ly ey By b= 1)

A=kl ST =1

={.::;)“} b3 LTI A

R Lol R |

ey {0 Y - A
_(if_'.*ll" 1] .

Proey o Thevaerr 110 By Thewem Iy 112 todal numbr ol rxs over
Noegaals.

o — 2

L]
SETCREEP I M) L

Rt l-n:_:-'l--l L% F
[l 1 {a [ ="

io fimish ibw s=china rm Eﬂ[:h.-:, wis cHasiias L dfaess ﬁﬂ.t'gl'ﬂl'?t nf an
ord=r relahan rver & Thiz ,t:l-.'-_-'h ST T, T |'|_:|' jl:‘:-ir'il'lg g a:ad bt and
uu]_'.' Tealdod vgesgbh=c=y 1 =0 I.-=-4!r cerkerd u}. i cles -ass Mg
plomeed v o, S0y enowapele, Figuae 13w dlee Hasse Qian e of 101 ocder
relatmms =5 el ."|r={|:.|, b, o e g dn by g b Jeliad by =gl wogl Disge,
e dn], rer S Pred b L oo wan. 3 e weaicy, i1 ihde die g,
W dillicully of polding evary painl an difereo. heghs, e cae ol
wrtzgl the edae; o Wi e ons obiie & fraiaitiog Jigrapon as in
Figara 16.

T - )
‘h‘\.‘:‘/".
o
'-l:.u{fpm
H"ﬂl.f

gy

N
—
: };
!

)

b

o
o e v

PIRCARLLARLD Ve CHALIXAISM VAL AL NN i’

LI DMSDA™LIIZ! FOUMOTIOIGE EADY A E_MILLESEL |RTW I SELE

o Dlerapt 0 renero!

Wooenll e 2-arcogement Cx vl of J¥ b esdfordd madr, 128t le & padt o
whizh we distfog v o Grsl dement, (x 0ol (YD (22 p 6
Dueixrzimd A, A dhigraph 13 3o ehirezdeal praph I:rrl.'.r.' ﬁ'] L N ]
sch Eher i @ powsitfy wuperd ser af e gt front W, e 0N L
The idevaen i o N ore amer olfed e e awwentions o e dagreear, coad
tha onfwrad nabr oro eniled e oArg, Oez often anrr Uil espl S ocoiher
pRar CSuErarl (AL L, N paeer S el R ghven avese Sl for gl

doat of tic comeepld inteodosed In the peaviocs sedtion Fasg the ©nal-
nanc in cigraphs. For instarer, (e suidegroe af 20T ), Jenacad by ogr)
ix The tuen e of arzs lzaving xs tie awdopmee, Jonood by wiix) iz le
uoober of ance spbening v A0 eeoemfer cpel g cwels o which ke
vucubelou of the ame s sucl Jhat of -wn cn-sentive o-r% Flwats the
Bt Cons is entaelap tbe ¢ crmana Tode and 490 alhor is keavie il [or
voor eosa e Orber deliacioars e sde el i U sane wiausi.

Thecken A Cldnr o digroph * ooper W warrafead (o gielng an ol
Feerive Emary teletion e, e E oallad L incide e Telatiom 517 5,

WD b s eein M icE® |

Thene L2 agsin i plabe ropeeasnighion, copdezos ke one inmoduesd
an 1 *i, b ow - acenwa aded. Figers 17 shows o Symaph ood 13
awmocialed re ation. I the rzlutisn waa ool anlimeloxive, we s s o
trodwce g -1 te digraphe [t oographs #ilh leoss ponilied eod
el ations ade He 2ae .

Fie. 15,




il AX¥AR LY EMIMIIMA RRIC S
(101 Toarmarsenis

™ B A Larnament [ivar )iy woTpran £ opoh o har sry VT
T e (N A corenen by precindy omg are, i Tie 808 4w Budoars
i i, e g fart voalomizates a . i soeee 5 of' s, i e mamrfor o aedes
y tiwar @id debawrs el [ v Uil ale ande 2, o e eSeod
L T IW  TT TE

] 0€) s, €n <00 (58 1)

THE A-Lime (22, 52y 50260 7 2R saallemd e werre vechoc of 5.

The Telabor & [ 1he nodenes eelanom an AY asso abe_ wills 59 % hapos
bokal, antitedexive and antisrmuclis:. Figure 82 revresen;ne ioneniment
in which Fo—Ty- - || 3,_,_:_-,'“_:_2_

Fig 13,

TucomEm B. A saquencs Uy, 5y 0] of brfvpecs aaeh e [180] Nedds,
iw o wre wertns i e eendy iy

LE) ”)
-1 'E.-

- . . g
F16c  Forall &=[a), E.-;r‘;:-(

1,.-' :

W We oniy dhow ;1at roe coodchon B aaccssae |'_F|_|.|- s1Tievnov, nop
ibe bzawsi'. ~aok by [TMoou, 808 | oo loumcen. s or The Tapars by
[Loodae, 1753] or {Ryste, 1962 | The Leade i b xfemed - [FAnz -2,
AT 7o [Andif, 199319073 For wll ze ¥ ot #(s b= 220 %o of
ares LesmiL Lo a4 Led — 2, [LER] Tallame then fram conrider 1z i
enzduaalitios ia the division 370, S =2, On the cler herd, T 3l

PULCADNLLAEAY U LOREI A TWRIAL ARALYELE a1

m
KV Ferepl ol (: Ahce bl e Fodes belonr i £ eleatly iz oon
Z

taincd in Y, o ) e [18], 1¥ comsidzrag the cetdooalitizs T 1he
azla roliec W

CLILY A o o8 Foidet St D atsedy
ITreern ke 1) & .-ﬁ.:';m‘rh" e A F eadad fiesenonal ::.‘ o |h.|i|'-."|-'5.-_lﬂ- r'!II'

e f ol mowrls I er 1Y ee i ad w1

Tleaw e osls o sipeotioe belaeen dle a2l A7 T iy ool & el il aod
“rooeal of puch Sfarapbc & Do foob we moy scpoviace & with ¢ b

woanel (=, P I oaee 3 s calles Lae Turclivnal izraph
[32;

-

anapciceed with @', Tige-e 1P eor-aoonds oo o[ 22]

7
2 o ol
'D_.\ :E:“‘-glr'!r o0
w RETE
ey rqﬁ.f' 0
b '-.
oW

i 19,
The meip g ewe | Ee s semanbalonod, eeareoeer, Toeall o f& idixds 1L

Thoaerked [ Toa rof=2ian of o & .:I'|:IEII||-'|'.|' ."._:.-" 1'-5'_;-1.'4- ilm-?"l. "||_'|r.*f"q' e
fhyy 4|'.l'1|:.n::|=- !lrl'll:x] T ullp'.:'-':.:.'n."r.'n::n:: redertan, Tho rowarfion o oF i wnga
cimsa of o Aoy For areendiog el el promnicaged crede, ae ndeie [l |
MO AP EET G alierciard, e of divrogah i ey el en Tk pele”

(Wreaver)L

The Jaxes of & vre e cultaclad camzonents of . In tha 733 of
Fieare L et g 3 eleselss 1o D wie cach map s WY can To
cosz s il er 4 gl ol e Daliajeair ee weyeles, tis o3l iing ook cgous
b T - rznmaperslen al a qeetfation incs epcle peertaticna, (For




FLt AV AMCHED COMBIXA TR

iles propsries of WV e, Mo omamiple, |Lones, 1962, M4, “Humin.
12350 ] THeddin, k6] L [Read, 192 ], [Riovdan - S5zl [Relizser lenem,
1848 For the 'peobabillade’ aspect 3oc "R atz, 14y T102e o, Williame,
196870

JYRPIETTIE I 4 mie e MY G codend el 17 e of BT oeEcie®ay e o0
powateed foe, du odhere wemaly, wiving & I gpiuieatony gp ©)Trg 8 cowlod Fareat
crer N e g oceerdeg of A B olifoare pesind trem

For igeramc, the map & of Figuie 19 i3 no: aoyeliz, but the Follawimg e
Wil 1007 F[21] med i)~ 2

TIGGREA L), The rubtfer «f aepvans pugs o N ifer Dasd, tae v e
JaaLEer E'Lr I'lh'.-l'd"'.!l"rl'.l'l'.*.lll A e, ||"|r|:|||lr Lq'r:.'.lﬂlj {a [ :|’_ '

W Ve edjein 8 cowl o b il sl Y, qnd we ke PrexhoN Plen ).
Eedu drew v  benies a rosred fovegr [ we @3lop off Lhe beeeodhzs
vasuin oy rom %, We ol dhie rooded Topest {0 Tt enots s e Ehe. nndeos
sdpoent to x [0 T, Thds Dap cslahBches, ovicanily, 4 -ge-lon bt -
ha pooted forens over N and 19c Bers mvrr 0 e S Tl oaea T
(Lha Coxley thepoerif [f B5Y [0 Y= [(a+10°"' M

ArrraRra 1L Thee amengws ol o puife nwes o & Tage iursdf, wW0LE axaerTy &

NS, AR (': : : ) a

B An bafore, >y Joinleg o in | 17-th peint = o cach toet wr e ee
With »+ . ouded, in which x handzgrec & Vhenoapply 137 [ 55 B

IT¥) Coding feactfsne of & focie w [TV ks, 19710},

Atbter labeling, we o work with the aet | =]i=11, 2, 3, 0l Ton vsoox-
phain Luw 1o Topresent any w2 F of [4] into ise:, - T PR R
Fisanon Felndl by o raors T—¥[F] 1 the renenmmels o g ole_ -
mtinates -:rrr |=L|:|.‘:r=|.:| v, ovee N, wiemre erch o i sdennifed with e
€.cment [l (2[A ],

Fwery caele ol Fip 3] yeophvs levems of & word, whoez Aegp Fyies
o ol L iy greasues afemmom, the asher |atte 5 follovdng in the appomse

WIACAEY, RV U SAMATHATOIAEL AALY I |

eeesran oF dhe seruws, Foo i, e wwle {3 ==L =) Al
Fiz aro 1% iy 0y T, fpabecom g oo el o e peding,
word: by fcpenaine Tabeyr, we 2ol s owerd W, wlich Tep ssenls Le el
prr! ol J It iy = Xy o Ta, Ay 8 XX X ¥y, COmEdeTins thin T
firsa wwad Diermanal nesle « of 98 dismaph, suzh bt i —O, sde =1L wth
e raafleet Labal!, we oot & ward & which iz the poth jobd_zg this
foul 1o vy fouf cowwferd, soee fnwdsd, Dl wnbben fros: root o el
Mera oz fire! kel being 3, we lans w = w0, "' samr operaion apydueel
no e mevded feenf {heoe 40wl ey et oodiog o Lo, by BIVEF B WL
wa (hers _;.,-;_:,:_ The third [zaf ¢ 120 wonld iocsgue w2 =20 wad s
lane 17, We claiine T=3(F]i= ram FeW e, HEM BmX X 00y, T Xy ¥y
g ¥ o Uy Ty e T s Tyt g Ry gy ek g 07 course 1o lzal is T
reacaled oz, and the [l oneschien- a1 eeds the cpal e pad of fL s,
il ekl Bz s Ty sTeowan dlial o cotaldislacs o bifer; e Detree [r]0 arad
the ser [R]% of wotng witl 5 Mgy o pananaecenls, o 157 oo Lk
alpiubat kX i)

13 brwit 2 saoder too oode whid Cegode, the C2llowing esamp es are
praen U117 b idelity, then gy o (210000 0= ], Ff2 = F -
= oz=fin]- 1 r=w) ) s erewdees FONL L F2) -5, F 214,
R o A S L S Te I Y £ 1)
Plep=d, fimi=w—1; 3= RTOT TP 1 A I P R ETE Y I
P P R S S S R T P
JETT N Sr RO NP S IR T T S p g S
TN LTI DT ERTT TE TR A

Tnstcwd of £= =17, i conkl be Zsafel 1o intenduce the Adsdon rord
t—A [0 L Ebnria ¥ in which kzars 5, %, 000 e el ¥ Gomaaiuzanive
ez e £ fa L ey lhe ease of Fiemee T we Tebd [fJ-.‘_rir_E.‘E

Lt Seat Tty I'|'.'|-|";rl"|'z| M2z

VI s ol at sl of ]t

tapven S oe]'™ i weuld Bo wocthywlidle o cessidar e sumesearer ol
L that e the Cromiridative) polynorisd e -t p L Let o
aive e dre cpgmpes (13 P P2 [l ™ peen o = - f bk g T 42D
WEw deeet o lun e ol Ja oo wluely " 2,1, L Fame fioes pobaas,
RTINS O R B O IETRISRY JOy R e Y ) T & T T W S (LD
tinod wiiong (6es primes oosea] arg b 2, 3, o &g Lbew F i, b
LT S £ A SIS SRRl N 1) =T SR I P B bl P




T ATV ANCED COMIIHY T IR

Bcr, the Lhrerpeere. umesanp.es allow usis olain (12N the nn~hess 1)
oot bencfingg UL 02 87T ol enerl 3 e el £ give i Bl o -, [T
R ool trews witl & iy toors (esporudly Cavliy L v — 1 B LT,
i voelloem ' ; "Iﬂ .. [ g Ll fa, :I (LI J LT ITTTRNE AT R
LU WAk ay F s e ececrmones T By, oy Coore e ol n,, o

Forang diimeia of 2, Ne by v By - o v Vi =07, L F gt
oovieualy, | ally, 1ol ny coseide:  civicion of (2], [R] =" .1 &ril ¢
iy e ol ol yos, B = ) mdng the B low g preper 3
erery fedd awrs un o, oaly, ie _.";_'.h;—l- L r.".: v]- - Then e Gl
EF=8 KL, af 2y funetlpas whick con - Ltecioed =7 i
hig semed af e cumposivion of cackiaog, Do s atie’, "-'-hE':."E
SR DB iR auch char L = T

BUPPLEMENT AND EXEROTSEES

(Ar Dar g 2oss,zle we 2llew o6 andes oo s go e

1o g poigy g o niee Sk N b 3 a0 pocnie ur oo o ha s
el that no e awong Wi wie collinear, Molenwes, we sappss2 1hal.
fach pair amosg 1 {I.i slzgiphl linck oo, o rack i el peinde s
ctetsrvodg aud also o thige Jomong Lncas finzs have o point L cannmp
+Jder than ane o thy 2iven nodes. SFew b= Qoge HH Toes i creees

tadh othar in jar—1rin=10w— 1 ot Qiflerenl from thrse in
N, cod ibat theoy diviche the plase mbe §fa—1a® fa® ) 1§52 .3
I..arul"ct..d repinaa, v ading n n— 1) urboun-ed regions ’

- Vrdibocs by flaey, siunes, Appocsigem, [I} 12 B ziwen o ho=s gy 1l
j'llnL'L:, su_ vew oL e havlBg o caist in comeran bio- 1I-..-_._ of e,
beviug y —uimt o common, These hres devide v Flane i ! 'efpan gt ‘f"
ceciamE, [Rips: Shaw that dhe s -er up whiEol By azvmd :"-lﬂﬁ B3 lh
Eelatam oo a o Fm,an =2 | {2) M gonezally, i Ieperplunes i- et
i ginesal Josivion, tede iz a (v, & Tegiony, with e, =3 ,;!“.rxll =

1l

.Jn.__'-.

el - f '1J the number o bodad ce,, o 151

L]

SO AELUT B~ OF FFive LINAT TR, a4 VAR 15

{31 For e yeign, Il m Ly, sy oo e woonditivns or (1], ek s 1,:-":'_:

b il somibar of penioee with & lles Do Dleraly, 310 o0 W) -

3 el [ AR E:._ Clea (8 =2 D aziooee quatdos o Je e

krwer anc appuer bounds fﬂt &, (&L o0 ey by, (b valoes coken by
a5 b Do mire infonatien alboct LRE peorle ce2 *LEriabau
ST, pp SI0-A10 Al JFLL by, [WEE

& Sdeeloe, oogirele aliede iz pbue ol 7o nouar 2 Teew T e zeone b
R O . .
|, | citelzs thal e Lk clrenneeribed einetas ul Al izl wh s vabess
L

lir v green sl ¥ cTR 2aines [0 gezerul g2olilo ] 10 sLe pEine, Ziereess

encdn wthey i 5! () D=1 points dlifficeznt from those o7 fy,

4 Sedwrse, o ogplere divile dla Salivewonal spase oaree Al e
at o JR ‘E;I’-' 1o preal cincles divide De susluce 2Ua sphere inln
At - s D aegee. Mone ponstally, oovpsrsprsoes divkle B ol

o 1h i

R H - 1
a1 I +‘-'F..,( 1Ny
e |k i .- A =

K Cwnwen pedpidea, BV 8 slans T the numbct al (cecs Voo aid
adpar of's oot podoh=daena, Toos woe s Gowenns Eeder o o 8 F =

- f © 0| et Foercary epsw jeclvhiadaal sulaoe e lomwla K — S
cam v al=wn o b by soaedos on e paober of B4 | {] 00 ol am,
167 gises a fhormacgl leeet el o palpeeges in sohine o Cinezacn e
will zr ahe ulane: of b-logrshy amd &7 oped qrobloms, See ukii
| ThLlze, 1364 )

G, Saroesbey g exorlien spiietes of @ tefrafie oo, Lol oo given moGtiy
hadien Toans et .d |, A2, Ay o5 Lo ot areas of s Lo # Lok, Toe Ahew
thut tre nmmber of sohecee ik sue g, e all S pdeaes fkat
coetlain ke Taca: of T Jitaer Daz and e:crized b ik eqonl to —a, wlere 1
i the Fomaher ol coniaises sandsfied By Ay, 4o, 0, A The eyralives seig
taken e do4-As A AL Ay de=dp LI Ay r Ay —..‘l_._
itemce Osra3)l 10 coeslhe, pocaaliee 190 hicles dimzosions, |48
| Vawghon, Gabel 1057] umai | Oiseien, 520

T Uiampwes h waeeee 2ies (1] The purber of noo-cuimure re-




" ANV ANCHEEr COMEip L LR ICE

angles with ndeg e sides amd wiven pes Ml e eguals {3 fa® = e 4
4= 1" )| [%] denzeee bacy he Ic rEcal indi:oe - ame ser v oo aald i
Syalirealked the icogre: pesral #). |23 Tha i nibe - of teis ey o n be
FOBSLEicte] WITh o acgmonts ol kmethe T2, e gzl —'-E-I{L + |: 1N .|

LR I::+H:“;::I *{(";];1.

8. oo enmerarion profienis rolated 00 oahvex poleeoar Lek A, Ao,
A be whe 5 weriicey of weanvox ol - Mo the pha e, W sall etagoaal
of P, uny regme-l A, WL b al @ side of POWa cuppoa: tal any
thrae chaganals Lar: oo coanmon poiat, oxzenl L wertes. (01 S e Hier

1yn Bia alk 1= A
u Heaale 1serrect ecch wlher in |~“1| Mt or printe of e g,
L

ad o 2 .i‘:II:"i!—.:!_:I t—Al m— Sy cmiecion poaols (23 The sides and the
dingenald divice He dubmion of 2 fun || (RN B TR TR L
enzvex regbltd [ Uwe guse o Figur 0, we hav: [ auch n-.-li:'n:.g'lJ
aadl the wook Sl 880 (87 Ea | 2305 - Stw M3 e anos ) i
i3 Tle zymber 11-,. of %aya Lo cuk g [he polygon M ;m-;tn—i] Ironmgles
by wezrg ol 0 3 namincerseerng depraiais [(Liaop dabevce vl F] e uals

-
L ( "JJ Hoe Catalan vamber g, =7 p, 23202, i uamber as

tﬁ_s‘ af well-brackeey waorde ®ied {2 1) T2iters. (The heary B o
Fj.gu.rl <G opive 23 exnmiple of auch o cHzagelanen ] O O goee 4
finesl Eide. 55 A Ay 7 from cack trononlasion, rawoes e thiseeie cith
AnAp £8 A2, thet Lo dnaaealaied polugon g bal ; ere d,-e;-.d 4
Fidy gt ol e deck the formuly, ur v e [197 r:.l'h]'lq i '|

WOAEANY ADE OF L ORBIMA, VRIAL ANA] UETS Ty

mMoreces, Tiu— 200 (e +dad gkt o [ T G
fye IPanELate ilveous coeacl sl of cod o HiE 0, =T iyl

wThGEE -'".-"1 y| [l_rul,, 1967 || "|.-|_1-. _uereehing gone rlizations of iha
comeepl o 17 ng dlaen are Foanc Ui papers by ivrwn, Madlin uod
Twlle =] in the hilfi '.,-gnlt!h:..fl Firatly, thgoe are (27 1 rAanm abinne
b e lade wadky dr ang e h:-m al [2as one ede wlich & osid2 vl 5, aed

1 fn—2" al

4 Therz are - hqr__1 b oiys 11" dreomposiog J° 100z of suteels

r

wr1o—1 diagsnel |I1uL do kot i erescl Do the et ol Tae pooygEas
{ Brouha, 6T o0 Thezare ek (17 5 ERnd —d3e = 20, Liangt=s 1k
it nerbor o 7 st Chal evey sl 6 o de o2 Zapoaal of B (S Auppua
o The mantbar of s with arf® &-goa That nioe zes e3ch other

i+

aisdef Ahe paly 2am, cquole [e) L7 "l.“ ll i (i 1hame?” ke T pruphs
soprpspean S L a—oinare riclusad), (S | Taghom, 1903) 1, p. 14 1(7]
Thix nureber ol open line s wilh et self-liareactiong (= th= neie

~ 1 q, S =
B G -1 o
‘:r'" -l'F : 1\(ﬂi‘| a a =1 [ .{f I::I_1
"' I'.Il" \b - "-___ b ”___.:
g 11

ol proctwine | oen ommeonophic g of P seg el [0, 12 cataimg]
e the wmicd of 2 ofdl e o ipnads] wheose vorincs arc Yorlies of B,
camals o " (P Figme 20, BOARD i wn veairple ol Ses B linz.)
T R T CE L

B T bl R e of aerany b Fof o et et elemienz, TS 2aoba
C W i), snlsies Ao—awl D 2 #pi—d and Fo-aln

o LT e ot al6 the intrug slosgs: toow.ml MnTovar, We

Wl

:'Tm'u:uGF :!'!_,-,_.,:,l".r'l-n'!-.-.l:'":l. LI

B0, el cxprazivns of o eeger. |l & b al ikeper . Wik
ey intezer B2 |13 eesoviate | eraclly cag seque-es ef alpEes &y eoel

et L (T . .
|J'|:1|.lr='{\lf b+ "l-l-----l-ql;f};.]Tﬂl:li:'b,f?.!:,f.--'ri.ﬂl Thepe Alro enisls
E'I 2‘ ~ .ﬂ I"I FI. *ﬁ Iil. I.I'\.
!ﬂ'|| I+{..:+-:- - !I-* rl"'l

Oy cpy <oy, e Ll fes .
1 L L3 '.__ & _||

b




=) ALRYANCETR CUM P IM A4 R RS

LI. 'reatent uamnan ofivisem gy 2o reral nfogery, 1ol W;— I A

P ooamb ol wrulzgen s e L P oo LR predus of The :I., '::) b o all
1

tLar Rablucks w7 st char the GRG0 OF By enals B0y oo b !

L, Fartidd mmee o) W Bk cogewsien. 3lign Lo, for Gk el

1A

£ renea(dfre s

] £
I O

_.;;._x{ﬂ_h-m}jwr g
(See ol:o Bwareise 2, (2], 1 02).

13, Trursversals af e Vool ot e t|'|..'.~|l[ :|+. 1 |:"_"
.|'

+oo— o, the Dilnangic) e fiee p, 1) zd E-’M.‘ '_'ﬂ rEa
: Py

=@ A = AT e g, B= 12 dadfs WoTa cananglly,

Ieta, mow hemtepes s ancl al o3l o0 0, ek ans ‘et

My r'+!|“ gl Mt

de =R — (:'j o !-*4-;';«:.!_“-:
iz . et .
|'.|'I‘I"'I = : l:. ::I—
nhl:l 1. r]'l' 'I.'—IJ

([*Rlzraan, 1558] p. &0, Sce roan aces 5= M 3 4 )

N

/
!

FIg. 1.,

M. Tt apriiar of biaorial eoctiviares., o= cacl sot 2ol i wpes S0,

FOCEI LAY o 1 O TRATGR AL Ak ATYHER ™

Er M, awd cocty teal mamber w5 vwe pert Bfer—mesn 2L Lt 4 o

E

e we ol ecdaey l_1l'1 } wharte & oaud noare wa les wath sk ma 3
[ 18 Ly ever ;u[rpxs-., that & <@/ Show ibe, [B00)— e +nI: “1I
i Iurf;;.--{ }In ;zrr} M Fom b, Epzheno: 2, (6 ) Flxh o

At a0 okor ool &, cn o muldlramle. eoed.
vishfy, v Dpldin Sivrm, I-:‘-'].:IJ

"'y , . .
15, iZon vretfiaamind ol [:'" I=llEmarssin] f muigasiaef coniieion e [ mmdes,
T

BT N, Mo=dy L un g b WT D Aot ool mbope A1 HOT
aecerrarily dis.ien For ai--a vy Fooeng Tooae 7 A [p 77 swiws
Sl e mwmlet 50 tas gt B sledse dl oo bewes, This cripeily
e ke eefnad ms fndowal W opul, oo azh Intneer Ji=20 M-
sodn b o dwdes v asd w1 e (A e Mk e | 4 (0] Cleat]s,

Sl ygr, awl g M Tzl the o) ave oot el bty e s (H )L

i 2 lg e un VIR F, S |u'a-|j_i_-.'._-]._-|- _1. e, il 1 |:.H }.—[l it Hhi- ar; Sijuy l.

E o than thk: ths Juantor {a [m-— I L ) i always
1 lleger (fer & prono znd =2 o ceoee Checien O po 13

i Vodpewetad coeifctente [Andcf, 1835, Mante. 19 3]0 Tlas i ke

namz e por der Hhe criclew-11a of f__r:l .= |:|. ITLEE o= _.l""- Fan

LN . O
{":.ql]| Colergraciacy idepar 200 and remmples: I'.-'n.:f]b"l'.'..].'..[ i | 1=
Ky , ’
"y gy dah e I
"|:k.r.-j' s [ & ) 'w,:'”{ J -—{ H"'J'
|_F|’z-.." Pl I Sl I Ol A = B O Sl Y )

{ | is dbe Tomsher o7 Geomnitinalbo s o7 [r] hoyoog dees e ¢ bepel

o whete piti=c.

- Rl

emer 2, lhm

L. L. ﬁ._-hn_-: alice L st ity sorentf prnperiics ol T | } e thosz e me

Tirgiorial eveficier g2 eoi ooedgzal hoange, ccuorence redapone, con-
gruspies, gl & W prove D formiea
. . 1 ora ~n
L z [l LY . - .
I: 1'—- i ] goslulgy L) —dkiplip.
AN R Jp bstun g

Uednp 1105 cepmed rapresatatien, Tod e s pmapaludiz eal islent




o
iy

"

™ AUVYALTET O Whrh S FRICS L ..-.'
I.- Lo )

o

e 6 e
-;up{ e T e M= -

P Wt — -

n . - 'rﬂ‘—ll .
Hex ure the firg; wloes ol frfaewiial cru:ill-:r:‘:nut _ )+
fa 1,3 ol

fa—l.3
I|t. e j Lk IJ{E:-:nIm Frorai 1% Ms

L L L I 1 ¥ LA (U ¥ I
Ll ] 1 -_- - Fa
1 11 1 ! e
2T 01 2 3 e 1 '

1 I 3 a4 D r | 1

d L 1 I s 1% i it | 1
T LT b Mo &4F 5L =X ¥l 1 i ]

& L i I A My 115 ML L " b LI | t 1
T L T I oAl e 337 1 Gy L1 . | " b
I I I 5 3 lla zhe 2 A4 LS IO 103G " 5d o Jan

TR L TR T |

ard qu.lr-:?ﬂ'rh;-mr'u‘;'tu_'muil:n,s(\':.d |{H :I'.i|+---—('I LHI.'

K g L -3 ] " Iull
mef ] 2% 4 4 ] D L] O LI H [
1|1 o
(12 1 L

- 2 |1 & 3 + i A |

1113 & MW 1% % m £ 3 1

1 |1 =« 10 20 51 4 L2 U ]| In ir . :
511 T 1F AW 45 100 BEIY 1E =5 giF 0 oL o s
S5 1F 6 21 %o e 335 o3F i M ME A Ria
0T T IR OB OMS 1 14 2R LY 1WA MM R IMT
10T 5 36 (30 3T TIE VI 212 33T S3CE nate MR BIMZ

HIT. AAtmeiic at dfanrid coefdeder. b the followizp we Jensoa 1he
CrOr af aoand & by (0 8); o & owee s % divides &, posbzule fare gr

Aroadrary pricsemuaber, & = wiaus e eenics meddelo this [ J[: J
|-{— It

P F

| J_"'( kg
I;_-—_: . . ) f‘r;....aq'___ |I- 1 . .
1 }-I__—l_]t %11, II'. I ) (-3t :-., 2 :I,. rhacac,,

. ».
(3} 17 (i, Apm], then r | HJ \penzedlizatior of |Ag|, p. 141, (4} T
Lk

=[], tUne dvizgeul pecl of ap.

[ i_pa and |t 2 ke the expnent of g o §; p"l E ootk |_|:|_-_-.;|:|_P"_

.llh i{ J“

-

Pt ——— —r—

vy AP LAk CF Csunis s el ARA T YT wn

.

} I(Caur tiw, 197U ) 150 1

. X
divides [’;} and p*= 1 does wu. divids [:’:

[, r =, IC W41, ot =it -2, k)

¢

10—, oy =1p Ii .
. .

=1 w2l e 0 1 G2 | (i| (Cesare), Lor all woasid oy
a

o .-
AU m{Aa) TR AL t:;l" W fixed. 02 fr, nre odd 7ol

wnly i =2 71 Unr VgkSa—d o wodlTcisr [:II.'::J doics ol

wogal oy et ol 3 prime nember |lleeng, 1466], [Sadl LHH
Ldicme: Tl egpumzet of join al squals LD -I-['|_|Fi]+ [rin !':|+ LR
Lod i amcl B be imbeaers 220, witben buse poas Dol cws:eg —ag e 5o

W -
ani b+ 6 p4 &_,p;'_----'T'he-nr | = :"b( |f'::')-- - Likas, 1875

Ly L4 win
Sealea | Fime, (7], [Cark 2, 19336, 1567 ] [Lmeand, 1951, 1973 [Fin
My 'R2'] po 1yl 1Al — A,

weneg (11 =y =00 ¥ 14 27"
(=

S X

T143 1he Largest cepewaz il of = in {r..::r ‘\J cquals 1% fuinber

eI cany oves i De additiac of o oard & hose p [Koamancr) (06 (9
gk ;p—n

F: .4-"-},‘ _ J I omad g™ bWkl bl ] 3w, moare gznem I'-.,,d' J

= — ] "mp r‘-"] G coin), Bwns reseos menliooed Seee can Le goncradized

ioomulln, wmmzl cecliciznts wotk the —alhoads mrra h} |:| Jns, '-'-"-!J- [ |“_|
rfan+1t

b r

au
T TN _ 1 6.
2 i alivid “:1 1.} ) [ CjeMdstad).

18, Mopr Seean |5 mes [o] (1 The surber of swbods fncas.sing maps

n” L& fma [] zquals (,) {30 T surther of inzressing meps Chut oo

M1
necenmarily driclly increasing | of (o] mbe e oy 5{J , { .
o

ﬂ
(31 b= o zer af gricHy merrasing maps @ lhone Lﬂ'] ftttes [ | soet. 11aL
o
coamon )y ave sl wots odd o zven fomoall ce[E], mgue s ‘.ﬂ"
¢

whers g B L fwraes. indgaer =2 - BET (e secalledd Pergrear puahe
len, oo a perenul oz don e Maoen, Addaneaou, P96, | TH AL, (22T,

pe 1307 Compats whe ember o cenren Twoelin wod TR e ]




a0 ADYANCLD COMELTALL A1

12, Soguesons or ‘e’ Thass ave e namcs Do iaerrls v—[v01 0
fls F! cowluined io u givenm Adc[5] such that S=o ool 0 1 EA,

f+réd Lol 6 L rumberol cuns i 2 Fher, Licawr: zec v 5= liks
- . . . — ™ fe—a=ry,
A= n] with - rurs oA =2 (Al -.:r|1:|.al:.rrrJ l{ i } e

bre 1, r
[he docilar weliloarks with ¢ oo

voal po M, dhe
N Tr— u'":l(u' 1%

— | 1 More panarally. cor-pute the munber of diFito:s
i—a2loor phr=1)

_.-f' e -".r_" am +-fil:-=' I..l Ir -“,]-h-n:_- :-‘ill =i, £ &IJ JII:I.'.I."'H'I:'JE = 11 |I:[1,-] aml
Cur wokch 3 "o 5[4 b

o

et 5

Y10, Uamerafizadons of she bodot prodesn "Thoetors B, p 20340 Les
oot ':n inleprrs o L, with g2 rp Show ook te owre2er of "mic. el
pathe” o7 p. 2, joiocng 2 with ke poirs Blp g, snch thes eaeh e

. Tl.ul.l 411 'EI I,'Llu.d]!g. -—_I—-r-:.r'
i

MUr vhoszizbhes poxen {instead of pza
B L .

m i e renl = o ses [ Takd o, L2 b [ Y Tocformude ovidz miy
5 4

houls Too the points B(p. ¢) auch Z-at p= o0 7= slow mevt the 170
baidls [os (p -7, @) ood (g, g— 1), then it e da foo G, ) a3 wall g 7
in th: pteceding procler, t1s condinim @5 rx e replaced by p=-r, Fin

e 1 +
k -—"‘j ql W More ooy, k.

W svaedecr o paly Seaomes oo -I
- b

P by (he proberibly t1at c madh % 57 M joiri mg {J wth 1 poi T N(ey .,

woen @3] 1 such thal cech of its nodnts Mf o, 1o, ., &) satishes 2 S =

S BT (milapers mosa bt g p sy Lo S0 b Th=ne:
L)
P= || (1 -—= .
I dnwrRd oy P ] 7,

[[*lachic 108, 1917], p. 133, Seo sleo [MWaripana, 1959])

als Maiimal poiar witle digcaes siepe [Crendmar, Ma-Fyana, 1980,
| Moser, Zugoekove i, IS, bocks, TUBF]). We pzhcralizs 1h= concept
af trimimdl pe b {m. 2000 B allowing alen diagonal @epe. Figoe 33 57w
a pnth wita & hoaronn. stepa, 3 wertical deps, ol 3 diawemal sles, 1)
(- pitgt p-af) 35 e poobeZilily dhal o ol patl with G iagomt

..

TOCAEULARY I O JBESATOREIAL AXIALYSIT |

-
1
1

4

e

1
|
1
1
-1
1

oo Tinbng O s, g penrizfat v 2 p feucapric 01 (1P The sl <unhar
LMy &1k patks Cof the preceding 1}]3:1 aning forl (¢ ko [0, ) is eallaZ
.f deiy— N

7 {.ﬂ i 'u['ul_;.u a4 f;‘, ',1)
Voo Wmwe L [g, gh- 2 pg— _‘,l—-a.'{, —I, .:_r—]]+ =1, gl Hance, we
pei cle folhoarng Tabke of - Fe et vabnes of f]l:fl_ q_:'

dredanmry pumter, It "quLls

Vo Gl eueals TL— -2 8®) T G The tnl umber of pecta
sewmng CFowil o Lo e, sosl diegang s adbvwed, i3 P 3], whora P the
| e mdee, poeens~tdal 146 2 30 (40 10T @, Be thz nombes af pectha with
T agwrty o TUE, ard satistving =0 p Cszceptat the e} Tren i—21x
PRTURES TR FPRTE VRS TURMIELS I LTI ST ST DS
wore 2, whyne o e U ke of geaeralired crackefings (see <. S

133 Mo 3 vade snd o dlomoeal; Siane-Feder theeces, o e lul o

itz ‘prra’ will gz ‘mininal pah™in ~Fewaeaol 7.
L

o7 pathe joinicg the vrign O wil (4, #) ¢qualare,: -(‘: :I Tusherore,

[1—=! =% 20 he ~imbker 0 palia starting at the arlzm
Gor-deF e 2aendsorhiler « L exerphic 1, alencquala g, [.rﬁt“..'!

e A
FTE | ".lr

00} Lhe nooabes

5, - | 1 il q 5 0
. 01 1 | i . H |
SPEar N R " 4 1 11 L
PR a0 SN p 1 £ ti BE o
3N [ - S - S - B W Tre st L
L | i+ <l 1319 LT i T e D R
Jl 11 il pch i 1HRE J55% - o e
T | 13 EY T 1E4 1455 e
TheoF ¥, T;.:.D[,,.:.-‘I M3l x » -u4 7" 5edthe Siagosal saries




k2 ADVAMILID COFREINATGRIL

Ta Thoores 3, po 200 Tho number o7 peras wanitge 0F valh i, o)

. . | i
bl sucls thol oy [eecep, al e i) cyose £— - - | ‘ J
[Ar--1] % a2
b (2 D)= (@0hoa, g, a2 L Conctwbs P, e (2 TR nmibes
of piiha sturing ot the origin &, of Ingth A, # 20 with 2Ecily ropoir <

e —ry

{diffe=nt Trnm L) on the dirgamal v—me e nal b .-'[: _,n' Helve 1

At abegm Il Frohlcm for The paibs ooniog the onigic O with (a0 (5] o,
ol aee definend w oo (1) O aod 130 show the v =i = o+
+ oot el [G) Lel &g o Te the nun Ser of patfis of I 2il 20 will
the povpady dhul 2% sepmen e (of tha ol 2x) e nhova dia Famnoal
= Dien (o Fipare 21, a=3, &=1", Let tha abeciza of L2 fift
passoge of 13¢ Jimpenal (difzreat from £3) b celle @( 3 1) Soy in ligme
2, Fem 2 ). Show that:

.‘:"li L= E*-.lr:ﬁr vk r+ 1:'_.- .Ilr‘b1—!.l

#

(7] Us: this > zhow by indoction {en b ibat & —se, oy | ':ﬂ-:
o A ' : "

= r .:*k ) {[Chong, Viellce, 1449], =talle- § 1%64]. p. 53k (4] Le
L

.y b b Tumber of paths of Jeudth In joinine, 3 wl ] T g guch Uhes
2k vy Le e zove the Sagonal Lol r Sesr i1 (87 Fe abeoiten af et
papsa e af e diesrons). Show el o, doen rordepes oy, ead the. o

£

AU i 1 Lo, =Lin 1) L 1 Canalea mvatkes of po A0

—p———— e =

FLOTARULAAY LI L OMARINN _AIH_ AL AMALTELY b

[[E_'huul:, Fela, I,Sli,'-l_L I_*Ftlll.'l.., L1928 | p 04, Jes vy | acaypaw:,
1ei7 ], [Voupard, 19671 [ A The o, waiisfp the wame ceome o
falr-icaas the B, L in 6] Thon ropleaz e £oby T30 0 L 13 vl
1he vaniahlz in ol seooeed eociation, i — ke vl o7,
Mher ndowe oy e wesilasd, ]

23 Afarfrim e o Ladele o e sl tafpacn. s, W o sl U paaly-
ooer Ak (), =0, L2 40 pod cken th2 produwct (x,, /T), can be
capfesied a8 1 lireor cormbimeticn n” Thare polynamale, ans ace-cally

LA A . ; ' ;
e a3 by, {h:}( ] P.R'.[.r:,_.-,,_-,. wrere fcminier, a) [Aie U
|'1-.- F=r }" {I :l.l'}“ 1 Iu - wiih [ ..-:rn] T- -I'I.] LA pmh!r.'rn b

L= 13 .-|'.-'.|||.r u:l::{ JII., 4. l}." a| { ::-

Xl Forpesi gorfoy smed LiTeremow :'..pe"'c.l s S1p Wills Lhe wovalions oF
[iw) Tp w] show mar ¥, atEd sl —e(f— 1oand rher
Nan AV ET el UGN f=T e SN then, men dhe
nolelicss oS pe, A oand <1

A .-'j_'\.
A Tt H""_,F'_
P - =
)T FEaaata™ thmm R (AS et el 2T and
W aal AT 0 0

5. Narmeus Sroeefe aned delomis memRee Tel owd define O

.-f.:+|
J_|_ll

|

Lewes vunders Ty '-,!-lr-:a:-:[n+]}"L‘t"’--'kh|}‘
L

=hbima pade=11 < for=L 413

il wienay . T Bisd i ams e

U | B I AT -'LI_-'L,-H_'-: PR

unt i 1 : 2 X il 3
e
e !
I [ =
3| =1 12—t ' 4-1
4| 5 -t - G Lot %A1
5ldal ol §1: sl Wl Gl

(H oo, 2070 K) oould ho o oeliee oo gny orenl mub URD




B AUYAXCE " CO WL & FOR IR

Al L L B=1) by e g mamw -&‘harmﬂm"”trimg!t
of nombera his propendcs vay smilir o Cwse ob fhe Canihinoe
tewwnake [of biremin oeflelawe 2. 10 {01 Fu %7 LD vi4
T A P Y R S B I P N b L P
k=150, TR =t e a2 e - LT B e
PRSI e LI IR O T PR ST Nid R E
(1] T bllow.ag GF Jwlis:
T okt e - '”31[“" it uell
TETETY Fr II —-]

tag, Ty e B @b DI gL
wfe YR O P ET T =- 1 —lemi L =000 e
Exvizise 15, p 292] (5] et i-:.r.': &) be th? igvaceat ol B b)), o wilo
waths Py= 3y B, 6 e, = b, .ij.ir ‘xep. 113 Thez 1a, k-

=iy -k [:k-r-n].-'.ur wI:.:.-:-;I!+1'.—.e, PE4ap L _,,.;,:.uﬂ.' el
21, ez w=l =1, =l =3, =13, =T, - Al e Prereaz Ly

p. #d].

il “:*:_'lﬂﬁ

2. Anirertion of wene 12T f Bo d Tornonl Raller WO Townpes l.u.'"i-
cieas, = 1) = E‘M a2 Wl e —exp [ egfel e s 1h roo of mily. .
wraEer ~o The. T zach dokeger a7 Saae!

17 =kroaa
Lt T I | ﬂ-u.:zl.ur"'"'_hi. l AT
. Fﬂ"l " H\hl et i Hl w1 l-.l'll"l
For *'"““*"““E"u|'”HL'*(*I,J'""'"t.f'*'[.B)‘(ﬁ)* - Jw |

fir . . . i A
v - e B o B v fL| [\J—( =+
"‘3.+'r':r gy ; i - ! '1’} IJJ
{,‘:'+ s {axf3y, {\ - ( :i+| 3o o= b Eala-- 2,
JI (r)+|:g')|+ R T 2L -.n:s:n-l ‘]. AL aml, mencn maemlp.

+oe-
JII..,H'IL:}”HIHJ

S it / -
= T ' Tre - \ 1:r|-:| jl;.i— M) J
Fmay, l:',' i)

l"u{un;'ju l_"']:h._u._:il'l ]'ﬂ:rh] T 151, i V. Froras 13, LB ?ﬁ]

COUARULAY O COMEINMATIRIAL anylos, s 35

IT. pPealeijgey, Inotead of eompobng e preaeh ok of Ui Buclges par
CEPAir Ay o po 32w lake wne ol active, o alill e Wa kzap
Fooed # A0 e the mumwber o ool esy eiracketings (o, o =w, oy

L
dulrsed e D $31 s lics gy~ ] E ]}. kirl, ond &,

core il wois omy, of L@ Boom o k7p 190, [ft0e e— gyl
JET A ren e gt LhEn s Laztung: fotmoln. poidd

.- I ;rrar.'!";.l.i.e' anth We sbm Ceac & aytomy o inlegers ) orp L g B

sucl [l g lgg=ny thent lhad g, =T ey gz = R
P e e !

PN R l T S TN T L S A

Fhodaadie ooeine A Tunmel sadee Fo0V, e GURL Y eallenl u Ml
seres (0 all ulie cogfilcien.: are inlzgers (4] When b stanty L L
el of all Fe o gerime, sluw the fol mwisg prepe tize: 0 G 5= 0 and
Fres 10 ond ™ 1as diHorohates and poibilive, oo u-p._:al.:_:nr:. afe
ﬂ-\.'"ﬁll |:|. A ) Y Lyefis b, M=, e, el A -

“lem il sy mel SR, 7] £ asd, gy =i
=r__'- ;.:EJ, where S iy thz comoueg I:Iﬂ of @ with Sl 400 7} feis,

=0 =™ e By whesa o iz any dmeger w0acd 27w e oeMe iz ade ol
Pl N3 min v sehdian i — + i =<t (g Lot eaLsim
- ELI
r =..'r|:"'1 .".}_ _:L_. :’.l: 1, ..- b
FR ] ] |

it F ot bt et i 2 aories, where Uhe Tavle. cocllicienns 5 amenicpsts
ERL R = llaml Fy - d 0 Lien L dicpdivis Turul i 0=t~
— Dyt ey el S ) =0 s alio un Hurw:2 siriv - oveey
i R L vare [ Do e, 1965, 1454 and p, 1300

~Yl Hadaped preeigen, The Har ame 11 predes 4 1l :|||,I T4 s
HlE |_L|.,nz.|1.*.:'nn.. AR b Ii_'r11.5|| setica (o= L, 0080 aie
—anp ST vl lmed by f T =Y byt ‘.IT'h:: wez of al' Nl
cerre s wath cennctlee w cofliciends s qo credee far ha opatations | ead <5
§7 0 Mume v s ppmase an) T30 s50d w01 Lo eomecieaf in £ e 2dihene oh
of i, el Then:

f;""i’-'{"— b fl"{g,ﬂ( J

=T

— L 2 a :)




Hia Al AarER COMRINATORIC]

=l 1Tl|l_":'lr.i'|.‘|'iiill'l crnloer Ghcs sl 1796 0 @b ah A b way that
Tiz) Ip wosalye om Bz jviggive, anmed g oi=] s amalytee ane the colonor, 5
Oaed wrd sewel. Tz svogt ok [l:g m=an s reetticien ol ili= corste or e 0
sl g s it (e s [y, p 47T RET Pl poare mIne 1Ean
ul' visdcwl Noactiogs, thea j77 g isdoe. This, 20 F e+l Ll
we have Fo— a4 2 {p —xp et — e = 2p 3 2717 Mume penenadly,
mottpue " In e cpre. (¢} ¥ & rdonul, wrd g s slpelonie, Ben Py
is algetuaic ([Juogen, (%3], [Svcilreoboses, 2920 (51 0.0 amd g
aRtialy o Soffercatial oquotion Witk pelyacmiol eoefcienie, then 724
dned.

N]. daeers of s FonacsE ek 1o B 0E "-Eng,.:. .I,.J, H - T‘l:l’_]:l@"
writh #e F'_ o A5 At o jn.'.l::l'.ﬂlng Earre A2 Then.

£, o2 2y Fpditp=1 2
[Use 1hat Fomr (- 57100 50 Moe peaerstle delsrime soptoidy

and it cdvely 118 Wqueses 00 . ([Rlordan, P500], [Cacliis, 17624,
[Horosom, 1061.)

FE. fiepers paanendied by chugenad. e dofine iz galid's intagera 5., by

b
che T I
-,k

T R vy ——.
Y (41T B v L

W war, o pluse Lhal 5, s divsibie by 3% Blocs peccisdly, thoesevid
wlag=rs 55, sk Lioad

2] 5., —-2%m;:
6 S =i- 1 ncd .

([Carkits, 1959, 1905, ], [Qanelli, Sungn, 19760 We give e woothod 27
Fsalld, 1%63)) (17 Tha capuneion @rlieepaosio= ) Falep o520
defimes po ynomialz Spofa) smeh al 8 —Suflh salkleig 2™ =

Ny i . . - . 'l
_Et |:_ :II H({::\F ."En'il:ﬂ:l 12} II“JH' [I L H.,I1-L;.|t|tl'1l-\. J )‘.(_I;I H
[ ‘l 7]
rZz’-,.E',___:_.l:gr} (% Hener, by mrceurn, .th:u;|—3,1 iEL El'I::.ﬂ', .':::3-:
wil 4wt FT whemthe Coe, o) @z inteere, {4 Mormaver, D, 1)1,

YOLAIULART O COMTIMATCNIAL sHALY AR 0

- e
Cin 2] - E:ﬁb e, 3 ':I” {:' ’ I'J [:'Ii\] (33 Fafier fudloees Frame (3,
i = = N

otk =, 1) Henaz, By (3] M. oo g 20 Ln, ) e TR ol

- "1 . . .
v o] Bhow that n‘i';,n—i_x_(‘lﬂ ol i ey i AR Lualer cumbor p, 98,
]

a -

.'!'H.I.-"I'Jd_._'-'---u

e LU < n i ¥ «d [ | I
Saa |11 % R T3 MEL 0RO JedE0Al  TREGELLET

&F, enessiing fupctwnt of mel 0z, MMR2a ], wie-r dhe 50 oF
man{m, ., an ! 1s alen Bomeel 1o weer thal,

v LT I S PR AT /L
Witan -l

S £ L KL 2
L O O DTN U S Y B Y YOy

M fomanged af g eettamn Phaeting, B2 2o b oo, o fabieral bnglons
will enmples zaclx e is in o ihd-icti-ale s oS0 a0 2=d anly oF
Jo-P0e M) woere 0 abe T e pe by dale, SOI)E000 Sleve e
e e e ul the o llowiue G deidions: CEF Y 5T Hee ol sums
r{;{‘_}__ ::".Il Ech ‘:"I.F ':] _th:l_l'l " where ;'I_I.I.'. t"':l Hyu i: o R
actd o Jhroe saleel ' W7, J_ZE;I WO e e ul Raruzmgl yua e, ::,-:-xn a n
wluse coelimls <alisly o Lzt resurmenes will eoneane sefllciente
3 = O, — 0 i, 310 B2 LE ot of forme. eeries whose coefl

chenly ame of e fomme g— 3t Al A eie e whe e L, am
podviomlale, and che @ =@ (] T is tha teg of O] G205 e o ot
eael ahnt Teroeich Soriey ere crist Lo integers o AU ¢ lor <hich
SRS =0 Tor ul ctegers p#T whete AN L tie Haafd
decrmlanngg or

1
d, ty 1--dny

“_:"I l_ll" - ":n:l H 1

ald g

txdr=1 tlmpp - My -

X, BEiels piaes af i CAcehIner, Lo rdiafn qiod Ceg Deddrge? Lafimeigls,
Uk (i-ax) (C=2is+r 0 =) (Le Y S =2 L5 8




ke ALYARUED CLMBLY ATOR]E

(9, M) o chow b T {0 (R2) Eys e, — ==

[Matlr Zm] 74 (2x7% (eompoee Eghdte |, p, L1375 Eimliods,
ealawinie the poynorisls O, (x) wd Oh(x; (from whizh Folx) wn bo
obtaired ).

Finally, calallish il fo thaing o s pressions sl el eoms ol arder e

LIS yr : it 1]
Zousyr 1 L)

1 ALY ) -
0 ¥ I A Y

- l
Tz p) = vy ag = "

Emr 4 1)
L (enng)m — - —— . =
!il.l.lﬁ.

Zensp I 1] G -
ol T o g 1 o -
H | 2 it 1 ;

d (r il 2wy

aff. Migoedamamer Taplor coefiofsars ity Bepenlid saeeders, (e
Mx=le® 10031 =1 20> 7t L ood Tl
(7. <%] to ghow that Me=% . b‘,.,_i"‘[":"' pxEe s I"'.u.rjl o
this, rhiain: px—x+be? s Sl 3t et 407 4338

. | P {--l_ll""'""'?*"'l"t"'-.._] A=y Mew e o Laerase Lol

7. 255 ) Camples variables moelhel s can he wecs Lo shewt Thal The = liae
ul cosvecggnce A0 L precedang a0 ias mgquals -2
ey — &0 — oy — gy — e — e — e
-1 1 Rt =
-x - L e B
H; o (Ao}
I-:““"'":' I ""1+%T_Jﬁuf4'ﬂi t"': +til:'l'=:|tl:|“: +-

=1l

&
'\T Ir — 1 i Ea..i - 2 A
e -1 'ﬂm 1

Ure ths 10 ebodn leelmeyie S0 A 272"
a2t abd Log isinda )= e d U2 25 7 53

YoOLADDE ALY DOF royiB1HA ORiGT. AW ATYRDS LE
' mode o0 Y g Twith a1 Lse e e s Tennor mequinsing
T T

Beiad= T~ LF (3L Y —-
i T B B S

o the qapameino fi cualic ral Fupotions

eongd= g 0 3 et HENT

-

o aFin, I7 [ 2o e 4%, hat

. L4 ]
i) = (= i jHaglar & LAY =1 — lmenraar
123! cA

ATEREE YR A T R PP D E R - o Gl SR
Dz thea rod Fserzee 0 0 A5H, T[CEFS™la, Hateng, 0] e ohle-a
i sl jordeiie o dhe Lk noulli nombcres. wilh only o sonp!s sem

'moMYane [xL e pmatest mbsarr s o

. T+]w,d Y Ly K FT L
Il e B s WIRE QT - - . v .
T e REF LAY
:!'_'n.'nml_r-'ur - DR LTV L I el .II |'i|'|.1ll:|r. [r e Fla=t
= U , . ome7d | S L _# i 1)

= . i - : . 1 ar
Tt B erpntdy At wpeeEm 08 GShendn T

Mo Uiy vw Eefer comlens We opu. fis)=d o011+ )7,
withe e b Bl T | 1] (po A8, and weing eilliss e Fumay gegse s

b ‘:I|j|'d_r ik l‘JlII
iy S —
¥ izts ,.EJUH.+H AN

o I ampang iow inte rsiznal fenglion:

- "
Sn -._-"-':l -

L_ar T i)
ko o T TRV S F A R T
chow rhue
. (2] !
|||I.-'i."|ﬂ'i':| 3E;EL]| I.':.l||-

Ths, @l =, 1 —r%32 D15 — Sty 3,




b ARV RCED SN IMB]HA AR

A8 St of pomers o Miapeiml cogfofonds, For ooy rec. umbor = 126 us

i 3
dense B[ir.rj:-E:_,,:(:J’. Pailendly, i Al—ard | e 1020
>

MHu, ?-}—l;:;:l (o 1340 (1) Eroee L Follonamag <zer reaces: ol e 3=

[T =T 2 Bin—L3E(r=1) 8 r—2 3] o  erE0d)—
iga [ (An =In+ 1] Bin= 1,4+ "10=3, Mu—4] =035 c=13, 4]
( Fram, 1373 ). (2} More ganerally. for every jnveer ¢ 70, the Cioclizy
L} \ - - B - -
F(r)m™y, (:,I’r*-:[l |7 i3 elgeher ¢ ans B, ¢ ) (¢ Freild 2aidhos a
linear reramrenrs cTwhano the roe=Rcier-x m]'nl:,lmm inkcim TFPRE [4_:

Exevcige 10 g B5, awd | Comte ., DR ] (23] Fuor oy cal mwane et
4

wa have S5 Di-3 00 Lﬂ“—!”n'*“f IR =10 Ty Faor

ang o= v v (b, Seepd, T e 1Y) e aspmgus b resll

- .": ._l._l--|_||'i'
B R 7 e

Wie, P — | —
) JrEn

M. Frongnee clospve of  Banery colgeton Bog TR0 elodocs T oand = an
N, the rmsiore arediet eSS o deldmad by F{R S e IneN 2
%y, The tranzitive ¢aere 'ﬁ of 2 e urion H Iz the ‘mmalknsl” maniive
relr.on oot ting R = ke ialteoetlion ol 1 mwiEt v tolr RS oo nlain g
. Show that W—- o R-AeH-H-Ho .

Al Fereetz mid Ispanchiors, We connider o araph % over £ {ooesitly
thine), whish it a fareer. 19 odler wnnds, theee =sist bess Ay 0% ),
(d,, 2#.) suchibes E=d 44, Lo qud T a4 -

[Lh Sherw el E vz b divided st bva solsels Foacl BE, B= 2= 1
sl that P, (e wnd BOOHET =P S omeans U ocmmHomeniacy
grapa 2 &, p 620 (A Cacoze x o4, than dvice A, ime 17 B,
whers ¥, 15 1he 31 of xCdp whace distunes: to »; 3 over [P0 82)5 them
tabie Fre o baur ]

21 Inany mrehing o7 eihizens ol - edy X, 18e necbes ol e ecary
iyt s g lese T tlee gwealey CF popot pecscal b b woeci g
Show et e poookation of 30w, Le csidzd Degy paw sy, soch ol
i oeae ol Cars e duaes 15 povpl ooy each other,

NOCALDULARY (IF CTWHAK A FAH IR, AXIALYSIA H |

4l e pigecwhede gt LT e 1) objzol: are Eeir e pwer
FanrrameTs, Fem one coplaioe al lawl conlying az leam 2 ablects. Wi
Feoetally, I8 Lo oaospaben ol poosabeem (oot oevesaily digtarztl ot
fey MW|=rg |5 = sl SHL Y e Bl =, Then w auFesnt aoeddjon
fr o poiaite A7 1o ha & < mes eoverod by %, i1 wm F—Tha b=l
mi@e—RAE1 - o {20 e A bz g ez al w2 1) ohjrets, Col nevessiily
£ arlrer, Faor one ol the s felbc - eorbe o, 1) 1050 3 bk ara
iZentizals [0 (o - 41 ate dishno

AL Mg Rdses Thisos the nane fg aavaler: ¥ gl & 9 qJ'{,y:l aaeh
Tralbor A NESS M hme cails a O apde thal C= e B The nuribe e ©f

LR L WU Rl T PR, S (ﬁl :] ' Lyne thisia axymipfolically

equal fa w2 " s e Torreet, [ 8] b

43 dabeanpiaers o] FO pawed Sarosas af Bolelln sSae Vo) TR e the s, of
Mze U4 TR SRR AT UL dNaclE, Y %= AN e HA R T BT
EERULE™e FraliTsie 1ar e obf & A e LYY B called
arfe prprtean 1 ans onldy il kar all ve ™, 0 R[5 = ap 01 s e potett if
anC Saly HF The s mclon of f ot Soae SN} s the identlty, (3] The

o
. L]
fruler = r{u_. vl lompeslonl o eguale l:_:-l.t:.rhv-k I:[HLTFJ'E.
Sehie el ], 1367 |, | Tainiter, 19557 i

halts

H . a 4 5 [ n i L] (1]
a1 % @ <l Iws ey o 41997 2390R . SEAaE

(31 Obzarve that L1, rhl 2%el—capdne) Ve <los Lo give an
SEETRPLOUL eI e of Dl S Diae the waddle poil ofod _*De
Bowjin, 1W61], o0 (4} Dot S A e e wwnler o forase {p, T
sl Ihat dhe hesplit el ey wosbed ves e 4 (p W95, Show (ho:
e, Vv=gie ) Compale i fa, A} {1Biordar. 19rn8n ]

dd. Fimiic ecamerstse, Lat b be 7 crcjective space of dhnunsinm o e »
Safte wld & (=1he Galol 1ield S0 of §— ' =kenente, whe oo o
MM BoceTer. 20 otk Wil dhal Nos s e wll E s e eesiyr
AflIGC Tron whiich & s o '\l‘li‘|1l1'|"|: i E= =L 11 | T"l.: Suinber T oo




Wt BOVANTED Coarlh ATURICS

cpow v ony of B oo™ " — 15 g 9k o phow i L mumber af posiiz
of e aals ("™ — 1fer— 1 720 Tlhe vimber of pats of &4 1 indezer denr
prims (obtaired for (K11) indepamdenl vestors oS 5) zquuls

Ll I
l P g = g E = 13 A D T e
.'ml'-rr of prevectac vacietes of Gdintwion § o0 5 eQuais:

':qu-l'i — 1':ﬁlln_| .I:"" :ﬂ‘- B - l':l
(%15 =130t — 11y — 1)

(For vihe: analopnaz formulas, e | *Wada, 13671 o). Compes uls

Edercide 11, f. 1120

45, Sipnette deecs oo m Riparitios of 3 ret F obe mer. & Y-l
aucl that m= 1595 0= % 1. Slerw D0l s woenhe = o feesrae-r
sich 2k ad @éack L'rr:-- n— |.II -.-.rlfrs o SAcT A T Tonests A [ vl &f
wilke apos 0 ol W, ogeads se™ W0 {00 s sul' oy o | Ao 1900 .
[MBaepe, 1008 | e @, CHickompn, 1083 |, ey, 10e4], [Seoiw 10217,
antl sepedallr [Knuth, 1968]0%

o r
&§. Flgomta! oeiormiinaece. Woo rmall e calabon |.:,|"-]—[:T;I‘)

(=l o %) Ths (21 ing $eerminamme ol andet r when rom e tublz
af *ineeninl eoclhiacrma ankiafy:

Ty £ . )

'|( i (.t.—e 14 ':r..- roul

"n | 1 LI ol ~|
) (;_.. ¥ {a r- 1=

:J+ b nl—.l—'l'l| (ir'—l.—j."
'l\ Bl J7AE s poq)

Qe
OED-0)

PR mmE o —— — e e e WY T

NICARL TAEY CF UM AP TSN AL A AL a0 3%
fa, b) (= D41% L (2 hA =1
fu+ L, i) I O R A N S FE S

|:.'|+I'-— I-ql?’] 1:-'1 e .I..lﬁ‘— _||. i d ;—tlj_l+ - ]ll-
Jm Fla+ 104y - L
(ML B e b

Liercta b= this Lo ddelen i s excmected Fom b tcble of hi- o
enedtize iy wills o crovalemr [ndicss e crithreetii, preamess oo, [So
| Teipel 1825 ol [*iderss, 197, T- 2=h.)

=Y Fae! Sl oeetren 18l e u_]] ,.:_ﬂ.,;wu in posdoya in-

N 16 |4
1 HECbc T P o P | | =" Y. Fopmpnlm: -2 ( _
A H‘f} L‘j ﬂ .-‘ ( J a i .JI

)_H.

-{




1THAAMIER

P ErILSS L TH TR

The sl el af pRTHRGGN 7 iTtegera elon s 10 mutnee ey 3 w2llas
br coanbivabaial 2oalvsis, | e twensy wea cabablishes at the erd of e
I15-th captuey by Euler, (A dotail Al qorownl ol Use reanlis wedm ea 1400
ta found i | *Dricksom, IE 19155, pp. DL=54] Lis Gopus baoce was znlizocad
by Tiiardy, Hamerujan, 1918] oad [Radzmeelies. 1357, b, 1935 [0,
143 mving rive In aereralizatioan, which iave on. Zeen exhosad
vel, Wiz owli doal acce obly o few draesnlary feremEinaleie ) ol alee-
bralzal ) aeeany. For Corther rsoding we nelen v | *Reudy, wWnp, 15R6 ],
[*MucMahon, 190F 161, fAnczwe, 1970, 19920], [*Aodiews 1371
Ciimpaa, 100, [Ssleeater, 1284 LEMG] for Covmcrad Warloeardond
Fuperr, Yol & L-hT 2=, Io= 11e heantiful osmipzns e proTherss, we
["apoub, 19063 | aod | *Cuimeaca, (EH]. We nas toosp The nodathubl of
the -ahles o [*Grzh, 1362 ], woicl, gy (e oSt cabopsive 2163 0en dlus
Lo,

L], Dpbimidegs o FARLITIONS OF AW 1'XTIGER &

DeririmnsT A Lo e ie we fnaeger 2= LA poortifion ol o i i rggare s anattoar
of oo o e oF Seiegery o1, ool cwgeddening e wid2y ol Bees ol (e
EOIN. Thrre rarmes re caifeed pumnmand s, o parls, of i pocifolam,

We lia ol partitions of 1he itmegers | throoge 30 L, S| 1 1) 321 1=
—=14+"Fl; Amd=1 222 Sl I+1=1=1; 5—A+.=-dFi
=34+ +1=i-I-1=1-1l+l+l=.+i14]14+1+1

Lo e immgrortan | b glicaais] wlearsy bt s s g Uik ol o e [, b}
ard o parctoon ef 52 IMepar, Bur bn o8 0730080 52 wali as in the secand
cse, the rres of the bl obosannd Mz o rebze aof the sumainend: respoesivey Joca
naTpkey 8 role, ard D Dokl o5 2peps . sk ke noa sagrpmamen mopooke rrao.

Tt & (e L Cag ooy r il s Ciops ol ez et P (m) o) Dz g oz bee
of pariione of  7re mm sumr-ands Thes, =y e poecad e lia, e )— ",
PlE) =8 piAj=5 s (4)=s p(0)=T and #[5 1. nP(s5, 4)=0 5 51=-i,

PO ECLTION 21 NG Efa2NE 1)L,

A3 =00, Nk Clendly, piel =21 Mt aad, 2it0c e oade,
el seown: s ehueas 100 MaLse, o s )

TATIMITIOE B, Saet NOVEE o ar et an swe g e b oneiderad o
& woladdin wito wetapere prn e o e mmpr o tho Pttt o

:J.‘l] F — M Fr +pa—da, L T }Pﬂk 1.

denin sk pacilivey, we q.o anselite o putmes ircreRsiep sath |
e =ise ol @ 200 niarging (lom B0 1), witl me howrasial deps wod
WIL1drel odttrined Lader ita graph ecnal toon Figon 47 ¢nifies s
icloa [or the partiwn T-1-0_5w[ 2 He. .l sintersesiation rcloted 10
Ferme= o praow (g 1007 wil” ey gl w2 ha mars :rm-l.-u:]jng.

e
e 'H.'H.'I
h._._-\."\-\.l\{l‘_

| [T e i
' L B A,
AL
. LR L
- R
| -\.:-__.j:;.-\. ety
e e s
L
e Pt
[ S L N
) 2
L4 S TR e
T alalt

g
r

Tim A%

=R N g o sevddsiep o BB 18or werds, JviE o et rige o)
1In . o mgelalems b0 miviag o swfition wabt doivgers T 2 [y raeeairer of
SR gl et wf

B! X2 1 Ex e (alindsoites Ly s, 25, e A,

A wme parttitan Bias o siameardi we ruse e s fo | 1] ke toflmiin T
L Y7

[e]  wy+wp s+t mm pholemonadovy - 24— b

B Evilom. W I ix.. xy. .} arc the —angews &, in A, we wull _ha




o Al 4 CEM TOMAM ATOR S
(5 TR TR N pastition " the man v wilke spgeiige v o' 300, oot
<i= o Phr eeporents x, v leh agual 1 Wi in thiz vy, tie poititons G0 5
pecotne v, 4 2b 1300 1ED, LE

We witz rln,m] o A aovler of parcrens ot R owiloan e e
sumz i sy ur v s "Jasti b Gon Baectiow® of e nure cer ol fwefitiona of
5o owith rpoct o the puctber ol soicnnnls, ping m}:ﬂ"_l_ i, i},
P, mel=pie, s por i o (Toe anadopy wil, o socladie O lvibe
h.;;-n nieting wil ke noladl)

Toeorew B, If e et L uw gela, nep=pru ], o fir mi mese

[ ] ol =pis o 1)-P B pla 1=, pit,m)z-- |,
M e )it wwcer ol wdutinws of [1R] sFateably =400 | Sua
Gog. S0 ma Sovids he ey of ol vin inly twe paris: fiest 1he saln-
Fewts of [§0] vhes ciss ooy oy 4 e +--fm— L5 thers o oo 1
at’ ihcae; then tie solutiora of [Ih] whked Sia salsty 5+, —-—a
ilacse ane just e srlulinend of L o IR T Ayl Xl an
(ke £, 0, fumoce Baert ae gl — o, i} oof theer. I

Tag bl awng Labke sbows dbe Jies, calues o pde, sad | or WD Ze Sresped
Pl "Soe alon | HOupty, 1952, ne A, ma il For o cable ool e
ant gtk A p 2300

'y L1 a4 % a 3 % %

b I S T TR T N | o |

:l PR E S S . | 1 . 3 5

111 1 2 3 91 3 ' § 1 2

. 4|1 1 3 £ g 11 13 4

. 3 | 1 1 5 = * A q4n 13 m m
RN [ 1 r R = 1 u L1 o
4 N T T S S N LR T 3
#4 3 [ R S R | S E - R
R - - T T I N | LS S

2.E GENCAATIN G EURECTIOHE B 20T s P, i)

Thaokrn A, The pororeri: Domecivt of f msdae (i of peceffzas of
R :

FaRT 'TINHA (IF TR 1FaG3 52

=
=TI

(o), @)=l F opimdl (- =
= e
- 1
(T =il — el ) "
W Tl Geovily of Form. setzs =0 FF I b =g i e

oalvolicable, gipee s Vi @ fel poity 1w Yok dandd Tor R IUE
0w uhlein:

| 2l IL ih—ry - ]:[l{J Lt ® o

And Thit paeed that 1he cael el 2% |3 s jeey Lthe mamber of
oo dliomE Al [FR] p 95, hewos gofa). 1 i

Ve ool e B, fd 2 owezillen 3nothe Gorme "2aT 03 2 setiea e as an
Dfimile ), by convergaaT for | <.

Vior of e inigEer my Wz ot cortulabinr of gl by 2| i e videnily
rerformed by jual comsiderie g the Saie pooZocl o (i—r 3 L

TUIGREY B Paw presmating Jwecaion o the meeaber P, H_-:I of e
Py aaf ® oAt ae e ey mgooe

[;Dll HEub - L=~ % Pe, ripout = _’I (1 -4 " =
I-.'1I'1-.'_| [N

1

il —erfig ] -

1
B Ouin the nrened g peoat, wee e

[l [ir—ed P I T oar e
il =k wEn -

— .:’_, r.:-.'.—ﬁ.u,_— al..-_I_..._‘ -

Sieag b

Hea e iadied Hieeocflizkes ol ™™ ir {29 eque s e -umbee o salutines
o _| h. {'] I:"|_:"- 5. |




oE AJPAMCRE D UIMEBINA TGRS

A0 UnNnITiIak AL PARTITIDES

More peneaily, .ot pin ] 2P, #5) be the pumcer of padtitions of @ wuch
stal the pumtSer of summanda Toe the properry 2, and the vedres o7
ea=h awmimand haa ihe propenty (y; we adlote b oo s« e abeene
of m e ndRlion CneTations from TAvuck, JUa3], p. 193) Thes, 2 (m, At
=pin ] o op P mlepin | el We alin denote Lhe ourtker o

par i dona of ar, that sadedy &% And JF, dm the sende above, sk Y hoes
mumcanls are ol wregerad, Ty LS Ve, qlp e, ZEr)is Lhe
nLmbes of parilbons o o ioto inequal semearils, ral ace all £

ToRC:AEY A Lar
T3n] S(outi= ¥ zia] e #eT;

th=a: o
L] I plk s Fr=2l)
B T plnoven 92 = HEG )+ S L)
Bl 3 pie|edd, S =450 L= Bl 1)

Anainzorvs Maparlfiles hold vhoe coorpelene e [3, o0, d 2] W p oo
Pazed ar 4.

W [3] %lews om pia]e, =120 pla| e 2 [] o=
zia | il ":'N Tn.‘u x |:i"| I, Y |_3-IT.|.J hom  2[n «edd, 5] .
L.il}'\-l.[:n .ﬂf"'-] FI'[qﬂ]F[ﬂ-ﬂ'Lp !I| = 7, Ir".: }_.I'“F"[.” ' R | .

TRECREM T fed T R g gt enadrix comilmelg oof O eerd 1
W o 3 el el wy =0 or | Desatig by S0 w, W) che namdes of
rurnis ol n il m mcamTads el dee e pamber of ararsds e gl

o i, Ew:"ﬂ!, L glf by fn"\-ﬂ.;y'_r I':?:_I Fsr pAioqh o - [ O T { e
(M Y pin|m¥irs —u[T 3y g ]
nwall

whara Mo CBoamd) wariable x raked oady Biacme siuce

FAILIC W% F IKTEDJER] ok

———————— e,

B Tz number ol pe-—fefirs o w-dwsated bindds equalto oFe noomnber

el g i il i|-:q_l'| :i'_::'l'l, r= 7, .., uof:
i | 3] g dis b= a, xychapter=am,
L J| = Ik, gy I} |:-‘.:-rr|-__“—'|:l.

Mo, L eiglu-liamd aonleoy o [Z0] wza Lo wr e

“| N 2. .--n}_
|

'E] LT

. I::_-l . I Zag 1 e
JIN TR TS gal e

Anar a0

which proves (be: M cocffcien of o™ du Josl o aal 1 Uk ol ke of
awliane af 3] W

Lo aviamoale, b TiLa g I an- T, r—l.'F ir ;r'} - e we ke
pl:_u'l Ly =M, e b=t musabe - o parbbans AF w0 e ine ) lal
e van_z; e, by |30 :

L] Wit wh:i— 14+ T fmrtaT ) 414 HIJ:I.

A TFL I

Similady, with g(mr—the munber of portitions ol & i0vo ineguel Som
inanda =%, o (0, o), we oblon with T3k, 01

& el =T 5tap —]|n Pk

n>.
IH-DE"'J:{GI-: a3 Jow values of g
Fall
"d'rllt.' n [ . I T S - ts B T O DR I AP T T I O LI A I
w22 % F s oE 10 1R A0S L % A 1 i) 45 e opd T H2

Wots Lo samme focbed, oF ekbharaise, e get aluns

3 I+ % oM - 1w
[Z] IR K ] |l_5[-u|: )
| %k ] F+ 0 qlwiagapm=

\3 Tl (1 = uf).

LR B L&ALET

*d FrARFAS THMatid A%

A civenicnl and inetecckive reprasentatan of o partizcs of g Qb eom
s, Js gy fuclitba L {1 po 45 oo nsistz o7 B r= hawag o hasiionts s




LY ATTVARCED COMITHATORICE

of poats {Ux Tied), L Zottom 5o avng g, meointa, the o Lonom
whe bainT ¥, peml, sle, s way Llal the inibl painzacfoeety line
arc 1l oo 08 sertial linz, Denve e nenben wl peints onoevery weriweal
Ine or 2olomn Socrousd golns fronn leit o cigh  Such o higos, e
Feteery figgrim [ar refefiam, clear'y delermioes o Daidce Tariien of
E, Fou enanohe, Fiagwe 237 shows Hue diagram of the partiio 61505 F

P33+ ef 21 1 coe sepsidos Qi cefinme {0000 Il e SphL. the

&+

[

[ _—

b _E_.L.&
L L T8 TEL] NSl [N ]

E—N——--N--rE---N

14g.35.

nun e, of poiste 0 desse will ronstiluls anothee poolidon of o, wath
sinmymamels 2. 2oy .., vl calked Ui e st patlilis o f e zarkison,
Wit Bectimnnds W, Ty, e Dt 2 ul e Lanwe show, the conjiigale
pectitinn & GL31313, 3,1 Cenuio promriiz ol o _|;|_|:1i1j|.:-1|
Ty g — o Bdve An Inrrediote ronsloluct [ree 13z of vie coojupale
paciion Thas we 1ave-

“nupcreda A Tiee nwecber af ooy of o iale of venr foe cnttdpd it
FUIRFEAGLT i opngl [0 2RSSR 0F narGitmy oF A TR0 3RO LTt T
A AL Toe WL PRENTEET R, ot e PR, e aRn e Of pLrtitioes
b wAm v he ogzEeuen el denals e

1EopE B, The sawmther o) [N LT Wi on e ameean ek LTI IR PR O L
Eds L uursber o sl aorfoagre’ parritiong af o (e Somiees: o

Zramt 10 rabaartos Will Bespeet oo e fhe x=atl,

. 'I]E:mm .!L i_g ':'-"id:lll.. I.'II:J'I- -|-||_=\:u_|_-||_ H: we wsncEis el CLyEry

FPARTLICIOHE OT 14TIGFRS 101

Fatditien (22, 1R D —n e s esg o, (e pmrttion

wiflnaz diagtam = abdagsed by Tolding® e rows o -2 oip.nal diagom

1 the Tk le g e oo siday ol fqosrcles wteaip o wagled ioor gz,

wud D, e hen ome by ene, beganing with he laraest, wlo e -

cllies For inflaie, Figure 25 womeapords o ] #7401 11 =5 5444
1 31, m

-
- » 2k om
*omdkcem “ m k..m

.
PR T T T —— x m.w.m.w
- F-E B § 4 OB g o ow F=dr RN

Fig. M.

TIEAREME 67 aefando 3o o fals e ol osenfor ) parrtlsnn < n frgo
at et Soe g, el ol e el U T

[ =7
2! wlai—p®i=1" - 2

l I matn e

LV Rrorem b dve 70 T, Lee grond siven bore o7 dusowo | Pronklia,
PITE 3ocalve o arpeer Iy " pdrawe, 19320 whicR 22plics Ve Frar <ln
Lepue tochn gie (o vardons afler pro=lermng )

W Lot g plie, LoF g, g dad he the s ol Leanes disgeinas of o
nEelilicaz el am e 10 ol owbse ol upegue] sunzmaose. For
racly Sweren B Fleure 2000 we deuets U1 raroernmoet Torisenkal
G 03 ey me-apr D {aite powslily nl=0: we denate by #—F J42)
i awsternmasy’ [ie 180 makan ar ar gk of 457 wibh fhe herimoidal
dizzetlon el4 10 Mow G denme SF—god1)as e Jiaw o whizh o
nlvareead -5 ling walosea e U el Gl ]+ e (-ioure A7a) oo o
learplio g e b e el iU | nt = et (Figoes 278, ' This W erntian
i Selined i, g, esezpl iU ]l with | =) Jlap e Ha
crowitt e 10 Clpnes bl Dot ag ard by fad a2 mes ] e dlee
Ao gy Qo ) rocesspoaddiog e e ez of Towres 282 and b




[ ADVAKCED oo I TR S

11-1-.:1:-:-'_.--.___‘_
* ¥ B & -“"I-H .g'_.ﬂ——_‘_\_x
[ R I ¥, v 4w .
LI I I ﬂ_\ " 1\'-."..
N A ko= '\T:h ------ "\,\_
LI T R T T T EEEEREE L
LA b
I3 ¢
(a) (b}
Mg 29

(a} fa),

Tig o

Cheafly o it A dnfeetinn of m,— (@, B | 5o gy (e Lk, T

[‘ﬂ-":l: oy {"J‘,a' Y || |..'-'-' = [qol = 9y - |“l| - ||"".'.'| - I.III - ;I'1| i—
Jmm -l .i'J'n aL .IITJ .

Mo, 11 the case ol Dgrs SHa, i ~F i oo G4 (R4 - (0= 1=
::{ﬂ_ﬁ_"t—.i_'lll!.' while in e case alf F‘iz:lll'l:' ﬂ"i"., rt—ﬂ'k+'.:]-|-l:fi-|-3_]-1-
4 28— (B E4A)E, will ko] = e vanba of gimms e ok #
Hemwe a iy, Focuges] [ wkerpe e (o e 1=1) 0 = (36— 405 7od
Ezven jor oddl aod By foe B =100 = (05" 44 .2 ead & pwen o odd ),
Thi imopdlea [4a] I7 we eubetiouce thes alces imbe [4b].

Toe oonoept of & Tateers diagzom ¢og e ponerabized caedly o hiwl s

dimewziona. We coll u eFcimeralosal pooiltion f 4, for g2 2, anvr et 7

conlaining a poins with mieser coorlivaks =1 da the cuel denn apace
BY zhai satisfies r1e condilion dber oy g, ., 3 d Dapdea 1hel il
PolotE [y, Lape. - Agh Poere 1 sr, vath 0F o alan helap oo F
Let p, e} =a the number of theee s £ Cleadly pe () =geio] A leane v

TATTITI WS OF IETECrRES [

resn .o Pocidalcg soes (|4 Mekdabioa, 1L D91E] @ 1TLR
[« Y pmyt=TpiL—r]"
LER =1
bz e peacsd s vy il ot (8 Raomady 1951 32 Mool simple
GV far 2rd s bwievem ([Ataan, der ey Masdouahl, Buckey, 1967

Hae albn !_L-|I1I|‘I1'|IH Herabe- 1978 | *Riandey, 1977, (Ste.duey, 19712, ':.-]_
[ Merigh, - Losak )

285 BPTCIAL I FETTIES S Sl AW Al AW
COEIHATIRIN® YRADFA

Fitel w2 novs e ypical (dendiice. & vich may soree ns aampls of wany
THREER

THTORES & U fe fowerd reries B ogieced @ |25 0] [ BT el seeifafps

151 #in=t+ 3 s (=160

ral [
|
-1
+.§'-_ I O | IS R G ]
& w{u:u;=|+; Py, we] ifad™ |—[[1[—..-r:|
I4msin d=x 1
::|+"':_F_ I:I:I

ait il =] =)

Coe claliszraunge, ofel ro g ot e (o Lemowr ol Jecliptic o ioos);
Fangg thue aees of S-skealily’y wlion 2iven Lo g bocd ol weeatily. [Sce
ala Fueociar 1, no 1R

B vt ool alken call=d cafpshiais' oa ) W copaad Fin oan
to adoronal etz o ou
3] L1 O 1 e T S

1=

Ell_ r:'ll{l}"

Tha evldane [oetlzaal cz2luliol in =01 Gl a), %hies i
s g0 by ) w0 =t ) e ) A, e wher [oe] issubediluted inko it




LNES ADWVARCLED 400 BI ALK L,

[] E f:llllltn=l:| Sl N

W T

L8
D |

IF g compats ta eooffizivnis of o'
B e, SO RESGE

O LT 1 PRETTETIIE LT S BT Y T

- . : 0 ‘: - — .
[_l'.J I'-l_i___.;l '.‘. i I:]_—l'""“ - :“ I}""'“_J
t|I
TnSern- ey o Frgon

which. 2y [S¢] wove [Fb] By ubinge=1 e |50

Ao prea’. A 0N exampl: v oroew [ By 3]0 Ha,
the ereHiment of 0% i (.- £1(] g 1—e"! eyuak poi |i,'{1-.:'-.
w. deln is s pvimber of patilinrs &7 & into aamoatid sk o7 equzl
& e depesged by w8 ) Henrs, for oy [r], o just hove (o
vEriT Taat the coeffivien s i * 20 Lot sdes a~ eqral: b e
wro muat prov: thats

N plalmsd 1104 afn =2 2040,

By Theoosm A (). ¥8) o0k, Jjequaic the namber ©1F+7 B of parciivng
arf & = I waue: laggzs. anr vzl oguals F oo (5] i eqeesteal o pda ] -

=rn ) i )4 - and bk el empuality Gl s Tovw Alee dfveace of
rriactof smriitions o waceanding ta ce vl e il the Fergesl suciand - 1l

Trrame B (Somes med called peeregeead vearam' of Buler). PFe sune
fhe fulfowing fdomty [w] bedweed Jorsis gorics oid fkc BoCarrSRCS
redmion |3, betere e e

I.sﬂ-] H1l'—'.= F: [_]J'rtﬁ'l'.'.l:.ll]..l;

1= 1 el

"f'l F l- [ 1§ _IJ!.I_:IIH.—:I:.E LRty I'.'.!}

LT
[3h, pm=pir L. g6 I -pie—3 —w-
ik -]
T (=T ! { lr )
l.‘ElI{ 1'} ']_ i. A |
+ [H Ede + l|"-_|
g . 2ot

e e e ah — — — e

—_

FARTLLIOMS a1~ INTFAZKS ins

W Feemg! pras), Lee e Jeoo cealily, vwhiel T wrcem 11 hedow,
ind Tmere sz ot (1 (p. 1139
Ot atertdy peees By oug sm [3h] Tor (el mod tleopeations of
e Co(pn ML l'ul' IH-H' W gEL
Mo - S an 072 Y lental el
=L 3L
o thot [ S (] Cellews Touen |4 ] For 50 sebstitade | S ] il | 5
Cwhicl 05 sadvicenl L |2. | . =72

N --:3 51 + ¥ 90 } -1,

an:! oy iehsstuing it the cooffeiond of £ 4 of The 18 hand matbar
vg-ala 1 e v son e eesoli. [l

T T T pray ol apeniiees o om0 faeer oo arey et cameneas

fa
FOUETE LR TS af porrirtay f - I'« 3

Cfheod Te Bl ESRRAE WA e S0 S, e Faensoem A, po 06

LI| B af uieyy M e’y
’

A
5 gam-pn 7 Jou)

ol (1

t;'?'.\
L LR
!

B roemsd e Dl ool St by noesthed Ao oguLs TooTie
ot oo cend o e dnemal dernowatralies af T oeveon S I]}. 103], buc
e tin e ks Tuactioos] ocder o ™ fe awd - |10 0 P b Bsed. Wepe:

| ik, Fook= = T i m o I )
[ i

r

I-‘:'l_-iil-
r-:l.'-,
u":‘ ’
it 5 = P —
I Fl.ﬁlrt ':__I{_I— “'.\_J"f}

Henwea, (M, it vgquals tls emebhaent ab (0 e Pl SR ] (I

.:]_ '-l'l'“u.l't_—l.I| whi -h i +,|:'_h. {“I_P:IJ | E A T - L1L ~f l-_.i_l-:_: . 7
:_,'-hl. M by Thueeren A (o LRI

-

heaes el v gid Il.




LN

104 ADYAKTED UMk A TUKICS
Conbligericy preaf, The nurszer of solaGoend of
a1 Bt kbt o tre=it. T T2l

is oevidetcly equal 10 Qimnl We pal zo= ko Lo, o5, o e
W~ Fm— r Zai=F.— L lame p -4z, ¥og—LD, gt
— ey Fi =Mt ey = L Then cpeabier T3 i gl ond e
V'
:.'H"'] #H - T-'.:i_ +-1'+ll'?ﬂ —Ir— “rj- |
LY ra

). Rl odizfar].
o, Uee oo codees of soluticne of [551] iz eleedy egual 16 dhe Sumber of

Tarilions of H-{'m;-E) into summgnds ot saccediop o, ine orhar

4
words, pla--| m;- IJ. m), by Thaoten A (p. 200y W
b

TILCREN L} Jacosi fadestiry):

=T I R 1 I e | e T o T R AL
(E]

nFL

Bolh sivies of [3u] bive o groeralived oomnal seces ioom, with switive anel
nacativz expombnts: ihe theory of sush sarles Is ensily developal. 38 oo
E-45 We gva hera the foreal’ proc” of [aodeese. 19695]. A baautfu!
‘coChimazonial’ proof i fownd |1 "™ ghe, 15650 ], See ale: [*Heroitz],
Ocurres, Yol. 11, pp. 135 -5, and [Smlarke, 1952].0

B Wereplace fr by win [SE_, and rv ty uin |[Sh]. Then we et

L
: SRYEE L
ISIZ"] IH “.‘l' CHI= 1.El.l.- {l ,:“: ~ Ja]-.--[:k - r‘]
RN f ':—1_:Inl[T
Lol Ll = =

It Ballovwd {3 - Fice ko at the enil ] thar:

FAaRTITINNE QF IHTEGIRE oy

| i E:| + .']'E"Ju:lz
] II [: N
H | —pralztblr
..;:l % Eal T _ ":."JE”J -_-.l :
PN LIRS U I T
[T
L | I

- L I.Flli ll I._] _:J:I‘I-E‘I-l.l:]:

L+l
IUp“- F ! )ni:z' iz

l!ﬂ:-'l | \ ol e [:_ |}-r£-.'-|-|1m _
= 1_(-[_'. -'_Iim.':j "%':5 %I' i h%“ [ r’] i t-‘.“;} =

I:f-hul ] i- I‘_ [;In{ri' L}H '\i.'l (n—nF rl.-I-1]
= . . -3 ipe oo Y 1t
LI s PN SRR DY TR L
s
© ek
T 1 . 1 - -
— = r———rrT .-!-ll ;'1 +="I+IH'_ ':Ig - I.l :‘lllq
FE' [ S N P | LEY

bt I [wa] nplaim ¢ by pE oamd hy Air

fee)  AlThr lermas oF the sumanassioa dhat bhivve oegative noorecs i, 2T
e ey v Tacaor O oowcars Lo Ee prodecl, weoiely wle
.|:_ -],

Cowad Too Lo ]y mempolosz ¢ Lv g " aeed o by —27*% 7,

"'i ]

L‘ ‘} lde lunae ol swmmation.

et

‘ b In[3p], tepluwea i =yrfaniotvmr . W
'q,'-r'.l'

Tre neroral extling to- idantitzs ruch uz [3n e ackwilly the reory of
¢ cplic adions, which i3 of an ategethor Fascioating ~eeuts. [Soe,
amag g [adder, 9] CAedrews, 1T 1972 and [*Helnan

nl] We maoalion qern, pea ettt o [Amods Mogere-laearsgin
wlcilalsey |:['1:l|: 'l bimph: !Jluu-r. MEE ] |:3|'|.lLl'.:i|:I 1l I_:I

- r

Ly & -
! R I R o B | I

Za - i T

l;ll N a B Y Sy




AL ALY Aie k. COMEIHATOFRICS

. e
|-—"§'{;_”” =TI r'}_
L
=“1;l' {1 L -0

(Fem alaa Frorcises 9, 0L 51 and 12 p L.e]

20, PARTITIGMNE W1rH PUABIFL 2~ 5L NAAM J5; PERTHMERAYTS

M we Caneider par.c oo of wlrse swl nands 20z taken {Fepelilions
allowad) Bom o eagquene o Jaeecrers )i (o v, ey cldg e
AS it Thzoern A (D 95), ohlopewes & partitina iz egeivalenl 0 givicg
A salutina ol

ha) .xyFdaky + dgly —o= P X iTlEg S D

L wlbes wowds, the mamem ¥ fo, T Tpo %90 8 anzh that % =1 for
deled, for all J20, a-d = B oedhe-wa, ezt that 2y =10 From
Ticooem B (p. ¥) tor by Fitee compols ien't it fodlows i nessode.p
that;

THaw=m A Tl vonerating  Tigciwe of  Mie sueches D)
= PR ay, d. ) af saintfcan of (4, slied the demivaevann o m rith
Pt i B0 drgaesec da ), cowels
[8h] Dalh= 14+ Y L &))"= ‘U I
|

a3l

Forrpet]. 0, ), wec Bl bacs [Aa] o7 po 97

Foow ean e, o §lee awewp chezen pratien, one bk es many e of
S0 13 27 B geulines g oo needs L Do many saws can o anaku
willy |ewer o e s oaanl of, 5230 5 framcs' {1 Feawc — Wl conlames )l g
o8 equivaler s to finding the tunobzr o0 eeper sole oo 7 56y — Mg =
ity == 0, = 500, pT eguivaken ol £, =2k, +da 4 D AL TIe
aolvrom & hencs F100000 L2, A0 10), which i 2641 (se o L13]

Aaother apunple: it ie immadiz-aly oear, by [5=] B 103 ao0d [65] e

[Ar'] Lim LA al=Flp | B =000 Elk4 LK)

We inuecfipate the tae o7 B Ui scqueter ob—da) dyo S

CARTITIONS QF INTLSGERE IG5

| iy ciry < oy ey =1, i 4= 0 The €75 [Gbr] 3 then a eoterd
Joripwe

W LGk e 0 Y Lmpdalye = ﬁ T W
EL P-1

A cirge mes-cd oo conpogine the decemessnt DiRssl) s puovizal
by o dlecnn pos o o the paioear frve/lon BL7 | oo poiad poe oes
e asoume:

T, s L= S
SR TR YT

¥ T a0
- + +.. .3

41001 ¢ N :f_,.l

. .F"T -+ ¥ '=7% l’_.-:+1}“},

"1 !lﬁ:i nod X
wieh aivon s coetleienl of £
[Fe] e L2 =R i el ).
simelarly, for Eip g 0= e0iL #7371 0L we ko 4wn
doonr —atitiong. (Tha 1L one, celled the firse oo, 15 2 cecompaahibo::

into ordinimye caridal froe:sna; 05 geceosd ane s walled the soewrs e
ar Mecolllia tupe. oes [Lemschel, BIR]C

. 1 1
[£4d] (!.“':'”_H[I—i:!'_di_l—.'}:-l-
+—IT -+ . .J'_. -4 -.-%l_r. .
et A S S PO - T A O B
: i i i
Salegt el T Tag S T AT

Vo de sole the poriodie saouence wiih parind T Jinager 20}, thel i
eqmal =g borwe=F e Pl i= 1= B (i, @y Ay JerT
{r v for gleentotar; Ahis neslaliaon 1 Tkcd T|E|‘ﬁt'|-.‘:|:|. 17, tnm FOOR'ET,
Cov e Aivgor & 27 T 15 qasT we b ap dely ot e+
Fdp =0 Lo all =0, (2, 8=1 then v elaa delioke the
IOV BCULEOGE TV (el oo e T D staels o wrfame -
ebrror, the nooation ix duz e Caslev’s T espariaden of [G] ol a




Lilr ALY A ED oM Ea R 0
power selas aiva e by Mollowiup o Res for 808,00

H &7 1. . | ]
I B A e R

| 1
[6¢] |1~ e+ 1) (= 814 LAl Bud | L0, 6)ecd

fo-cach 2 (2T auch that 0% -1} i3 Dot intagar. @ pals
Ton] [[¥Y: = - inbeges cloceat 10

By [0 wer Ll
[6e] Bl )=

A Elmllar femuls weing 0.1 7o Pla, 1L, 2,4 rar be fenmel aa it
fallews. wo mandonn [Ga'] by mroup.ng Mt e fec s, then e 1g
=13 (a+5hby (£ 27 1

L RETH RO Y E N RN LB Sk S AL AL A A RS
w o [ = B (5=, = 10— |, =2 eriy
e el b3 A0 L0 =L =Tt 3 egueier ol peal 7
watighe |l o =4 <4 dedes,

[6g]  H(m:7,23)= %m0 37N
Tlus way ol = citicp iy meams af [|---| is 200 wnic e, LD The 5e vy noc
will Lol oo e,V abohly merc complivoted  Cotmior
Ikein t4- T1[, fapfe+2) bea4)] and ||, 0% | Ba+10]. The fiest
values of Bisp=Lofe, 1,5, 5) ez

1

lad 3|'
|

_.qg':-; I N T | O O E E R O L L
1 2 7 # 57 & W 12 34 I6 |9 Z1 34 37 50 33 37 47 3

The Talkewiog & 2 eecoad oebul foo computing -he Semnreran

imeorewt B ([Tl (3]0, Ler 2o che dewri ewnouna vadiicle of dhe
irtmgers [, 2, o ), | Gdy €@ < - Ll Fer evppy nleger £ xiecin !
ety Ho d— | amd pary gestepor e s O, 0 Bves
[Eu] DMdm + 5.0, 3s. &3 —8[Amd By k-
—D[dm & BY=djem ) = eyt oym — - dryp 07 1

EARLLNLINS LIF _EL EUEILS 1l

whnas oy (4 AWy FitF CMIREENIS IRAPAHEST o M, omd wanees pe
AR J{.l:.uj or aet e oy i Theeiesme A i, U]

Bl be v camplaa camber s Laat 67w |, arpae—" A then ae
pu., with Drk=THa, an,..

|5 di=agne fLR] 0 Pi= T 01 =)

12050
Th om0 P ) =0 a1s henee of the foen o™ where o= Le o] wnd
Fli]. Let g =1L v rpeceam, e the g 7] fmne vaduss of | bees
ranka)

4] P I.-'I f"\-I_l. |".l 0y I".l in.l
AR i, L .

plicre 4. Lo A o ratr amd b rup e, e —a = 4o o + 0,
Mezewariy, # vy SA, sl oy HRd gl gt — | =0 i el o
Ik I'L'I'l.ll'..;"lh". ruel el nmbae o of p{.r}:ﬂ el cosoe Py 2 Qeger ., actors
L=t iz T whoavez sl i Now wereomposs the ration s | Traction 0P 2
inhoe pancal Dactives yeng [5]: there eslsr eo2ples conclonk: ¢
locou Tupeeg Xy osucdy dhiass

WL

. 1 r
[64] Tih=—_ -= N ]
- Fin 'J-glﬁr { £y
Lok

Feleerv i amy fon | s | e weme Vieiende of 07, caloulated ber uslneE ;| e 2Xp nuion
ab (1=2F" 0 e vigl blan 2 osooe (eee [ 3% 37, e STy

. . VB
['l_] 4 '_.'I] —_ E - 'Iu..r . f . -‘u " i
LR L1
Lrask

IT s put or=doa+ 5 jae [, w2 mes by wEming 5 —

L .
LN TE B T A D T I At 3
1arsk \I: S - ;
whr -r\-." th- r\-i'|_}'l1ﬁlTII.?I| ."__I:.ur.-: = 'i.':ln“rﬂ.l: eS| :'.I__“'{q:_ :J! 1= tha
pensnel af fe— ko o7 the Bist Do oo [hzvae e m— dim4 B},
At Tezwee ol Doee (o L3k — 1) [E1] Tullowe, W




Lia ADVASNCFEI COMA Ya DIRILS

Zhe pohmommal 8], ol Caos (4 — 17w 1s known by [, when
this Vo183 #10A,) 4Te Emaven o o ure ¢ prints e de S 10 Hus, e
can WG o tier the dutennlsant [oo], of ordes (& -1 wluch ehm sates
Ibe corratenia 2, F 12| R, Trem [2h]:

Shath 1 m r:::....ﬂ'l""|

agt,] | oAy @ WE
) b :
L] B T

rlH.'rli,'r 1 ir;,_ R r.lrt:
o e L grange inberpali. o farriok:
6} aim}— Ebor a1

wliee
T R i LT PRy RN,

e _Hl:] ' Iﬂ:l--.]'i;"i':ll-_:“"'ll|.:"“[."r|_1""2]-

1 A
s

Farna arly, for =i, ig[k, Lﬁ o] heenroes:

] =" ) T {F)-Zew

1-i|-'.'.l.

For gsaanple, o ceoulate f{n: 1 4 41 =870} by mewnt of 8pl cme
iy noe llm o waloes of 100 §mee=utes T Piac L 20, (6]

e 4 T b v % ®oI0 _t 2 % lu 5
Digp,1 4 % & & 3 17 7 1a 1% 0 &

This vy Dldai=HZm4 1 e—F, D J=n(ts )
=i+ 1) imet 20 I tiew weisfied 1hat:

[6g  Dde;, Ld)= |{imt20{m+ 5] 4 1" s8],

We now chow, b ten wearmsles, s it pracheal e of "Uheoezm
B, nothowr Jecomprsiion ol maivuah foeclioos ko partal traclicons,
whic 1 waray et larky well i e LT A 'y P O EERRR R Ty R
Wi alizrerin v, =01 =270 B0z v mEa A poiny Tol stvimg plaa)
dznde <o sencer of Spmiretcy of Loy :e.jrlmnal poiymec il (Baan phei
FI R C RSN RS WEEWEN I IR B RRPRRERh Eo b

FPALTLTE S Lo IR FREARNS (]

[y We mer: o B 1, Lok o] (p. DY) We e
oy itlm oy maess [Trepwde, b0 gl =5y (10 a0

ml‘ﬁ"l":

- 1p L Fpsee gl
2= edery sy ' #JI+-1,|_|. J‘_-.t _Il'

Acrer, et 1Vving the coclliieres aw (e Ged and Josg Jllll::n'l'.lbl'.!r e g
2 -
- - . Hi— 2 T S Ly
n‘uﬂf.' 11 I._I.::-_T]:u{ E \}.l_lllgl 2 .Ill-'-T['-:)- 'II"I'IGTI:. rﬂr H—“:,]I:-FI
. k . 2

AR e Tase a DL A e 4 D00, =08 D D,
e v 2l

i S'unilarif. e compute A L a0, used po 0k W lune
el -—','r raxgrea=ll ." ¥ 1‘-_'.!'{,_[j +Eb - i, —
L5 4707 b 2 iey e I{EY L st s T
TN VL UL I T WL ST 7 ’__34;144__”_,“ | ]-‘-lE P
SR R R LR s T R H R N R A TR

,-"r' =3 7 : 51 1- 2
2 -Hew e I —Jp4aqilon 11 3. 2,4, Nh—x , J

n-— J .I'i""+| FI ' !
-1l ] lﬁ 3 _||I. whem frr A= :|: . .-I_I . ;], L ]|a_~,'|-_-;

= f. i rJ .L.'. H. B AL fodh AT ST LD AT, 65, G, 67,
nE F-?-.:I—'"--"!,. I‘F, ;!F,:'H_:'."'r. |= |.-'|,'-.|_f:;,-1| i r”:u---:ﬂ| ||;-:.'F|¢;:__i.,-:-|:.ll
Lat w3 not giwe Lo rinee process serdian of Therreng B -0 10T,

TRCCREDY . Meppaiag eocer psd) (e, oy redaifiell primey we Larer
. k-
[w] Gl @y ey, g i=dife = 2 adm b
A=

_ T-';I{J.!::' - F:t:":l:

whery e L D g peie g sovled AL y=1 2 B T oo ety
A o Aetree £ =1 0, plag g sognence Pl ¥ el - — B[],

L el d = LOH oy ) Moo deiating 8 D= deaela, o,
TR . # A= el
Fpmahy Hilazde -, Mentdemy o, daee Tonbee vy ey motal
. - 1
i Lf" IH-'—Ill‘ '-'IJ-.I.'- . 51 #
=1 e T
a 3_._M 5y A% — hy Ny
1= . -
T T T TR 1A




114 ALY SHCELDL Colind 4 kel

B TAL i ST E[!.I—'gﬂr{;_': (oT payr polesou al wrhros deanes 15 AL Tz
theeny af Froadoral desc Tpozitien (o les;

L
|r‘:— ‘ll |I t= 0 — —
i "‘:uﬂ"._ﬂ_}l A b A i PR
- l- — - g — . — —
l{l-_zi‘_:l o4 TN e et
i-'|3.:--| q-:n-- F &2_‘1_ —_

= + el
{1—[}"' '|'I"|!+|"=-i----|="_:I | I Tl S

i:l mn-ﬂ " ";ﬂ'u-. L
BETEENT A A el o

+re

ga, wo obisin 6o, a3d dhe ceafions P =T, ()= D
imalvine the zumersgers o7 Lhe pesoedic g lims o 1Py the por ecndition
icomeeenitg 1ha eum of value whicli el L exal ta 1, = F ) The
stendard metaods for daterminiog Y wom [S] {1 oAy olher
exp val. formulan, ste [Glelstee, T 000], [Sylvesmr. (3520

Asan e ek, bt eceutote B0 L5, T Ll Hee s —3-1—
+7=15, 5.= 0 4 0¥ 40P B3, P 5T 105, 520 wih [ér, s

bt | 2R)— e | a1 Ak e ] -

-t L T T 1’{' + I.'ﬂ-:. wag XE_

WhETE T7y. e a] mobmeiites fo vy, vy porhy Se Mo, dEE CuSF 10
compute D01, DU D21 BULEI=L O 1 2
by earrvimg om fL—s T (L= T (e T T s R e T
wEl 5= Y e deares 1) or by _adig s eeomurenee
D= p= 140 =3) Bla Ti-Lin—81—Da—10F M -1kt
+D0ia—151 IF we nger thope valies of DOGE I T3], we musl
gu]_!,'a. 128 Gellywiug Do gysb=md ol b4 auatinas with walaosoms
Fpp Kopoen Fye (B2 1IN el wows ale the per crmdilien . 0 HED:
R T R ) L L Rt ST L
wyrr gt e RS, K 10y~ - RERALE, IER R
=01 FALE kv vy —BATS XN T X =LDEIE m a4+

FARI LIV o LN GRS 1%
+'|'-II.I_' _3:;'IE'IJ'| L =Wat L 3.3'-31 L X1 ., i-’::!-lE“j]}. -'iJ.'|
o L el e e T e I o . Tt I

a4

Foeoviny iy oinear segman M fimls (x L kg, 2 ) — 0l —E, -
M6, BROLG B3, 450 ML =" T8, -1
L = 1PN, = 10 e = 2 = LY Ve e ameple, [0 2
{ruad Tk CHEY=TE (el S TR =8 (ed 705 i, L1000 — 10475
A LN =M, =~ LY, 3 S = = =18 34, Hore,
Uz pse ol g sopnod 1 Cavlew’s por rgguikes zalv3 1317 3012 unkhnvnd
e Awd, vherziz tha s of ome Llerscliel's oo wou d tegqairs 1S - mbn o,
i morsher brimg the ke gth & a0 o7 he acatiabng oo o D!

SUOFFLEMENT MM EXZRCISZS

1. Recarremie regifoa for Fla, i 60 T ) wicads To- the nenbo e of
PHEULTTE 07 the CTeger 4 Imie mosumeands {po T4 il lakdc o ale),
o Bl P4 M= Flpe- T oat— 4+ e—moa, ancl bt boroeng=o, 2
o, ech—rlae—me ) A0 Bspsh, ine L s po 95, il sclutions
with ' —M1 Irrm thns= vt R . |

1 J-l!i".n'rrm-.'la.' rpdeides, P Lo 230, Av [n e preeading axareite. prove
thal the nagbar (0w ) of pardlilone o7 fhe 50per & 0lo s st
aurtmnd s Fnlsfien: e =00 o w0 Qi A= 1L Teni b e
[Lzal s oF Q4 500 and giR) = 4 e )

(..-_.;lii TEFRCLTCR M I N 03 3F TT g Gy 5 G0 M O EY 1A 12T 1R F END 2R3 25k Q05

iy 13 TATETEDN IFLE D2 IFME IR 1115 2L 3 B 24 ¥ 15 | o oan 4y
[ [ LI T N Y R N RN Y U N A Y L (NN [N NN SR TR B
2 LLls23z34 17 3 8 ¢T3 % 20 %k 10 "1 17 202 13 I« M
m L+ 4 _ o Eds 3 x ! s .)M©MIfFril M I 33 27 6 {1 4 % £ g
120 o, P - L R R IR L LT RT I A TRRY P 'S STt ]
-l I L s L EL A5 T W W, T M

E = - ; = » 1 a
. = J.-L.-_|-|:_.I_,.-;F" A 1. 2 & " 7 1 4 3
2 >, e L1z

5

A Dwavediv of e T e ueabeer pt (a0l i one of o eurman 3

all =L eduals y{wi—pre-- ] and <hoe @9 on Iecsocdng Remclion =F A
[eduez fhn. e sogeience p b (= thz mumber o7 partitions 1 "1 i ronves,
m oolfizr wonly thal Afrte)l—pis— =200 =114 pw)zl fdoec
foarraly At Al b LT




1ig Aldrs LRl CARTTATO AR

4, Sete vehelr of Foroam) and (Wi ed o s loees, v W e fr o
lurmice (lfu.llf”n., d"_:r f-'l:']" ﬂr]:l A1 :u"[ u:"'l r:I'- | "':l' !rr_:l ':.l-“-

{m, )Y ia b bimber o part:ions =TI m:ui:llr:u-_-.' [ mucdmal}

summAands (aer 5 ML LAz PlE.a =2 e- E; },m} vehbcl v e

pl."l.'-"'-'lﬂl viaofau atoagal.py, wen lence £ (i as, — 118 I\T‘I. I TR L
=f
Pio 21— i1 40 2w — L+ 1.~ 1]
@O 2= (L2 -3 - 1]
P, X oiimpae 7020, Qo gfx- -1
(im 3] o172 L6t = Gt —dy W[, 0]
+E[2—1,—-1}
NG IR SN A3 Y LR N ST TR Y Ll I
(L "] 200 LAO[4EE[LE - LU
@oe %= [UPHREY 0 - W Q33 1750 B —1E -
S T ] Ty I i) N R P+

*E Clpoar and ferer Bovadts for e a0 Sloso that a0y and gl e
o defined 0o g, @ apd 59, satiely:

lt A Min,m

: L A I N -
Usy dlae fact that {4, m]l..-,u{::—ll.lm_} JI,.‘.J__I, 5i] @, 105, 0 prove Uhal

r-".'[”:lj' T

1
Fl:ﬂ, F‘:.’ 5,“! ( ' ||'_|||1 j:{'ll J-H_l

m— | -13- .5?1!—1}

T = woal r'|=|':i1|:-'l 'I1:_i {[I'Z'r.:f-ﬁ::, Lk by [ J.NJ]. _GL'_’.”’h 1.':1*;].
FRivmer, 1233], Wi, M0l |

&, Fhe size of Mhe smglosr stoomasid &y piren Lal ui, sa} b 730 mntrber
nt parcions of 5 suek AL che @ugiesr swmo grl eyuak er Tleas

T oere it — M-y A

o

_- = m——

Pa®RIIFIMME 379 (TRGERS LET

aml
al I." -.ul_:l= N t_lj— .1i|1_|l||}_L #'.I"l;; — ‘F ';l-.

[ e \ .
atr,ap: 1,

Al V= pir 1),

T Qedfsamsimrrafs. 124 o (] Eothe nue Bee e Dparlilionsak e ol seos nls
wilzh aim .rrn"" eida, dhes we hawe X ()= -
sfl 44 Voland mofrl—qse btz nwmber O diiog g dnto ENEu

AL Fe T '.”_:I 1"roee My '|_-|_-..- Moozl copedionds ard by comgb I atnrie!
retnogs

3. Tha swecioweidy are Fovnded o aveier cond size Le! piu] =, <1 e
L nombar of pactiticns o vonda ot mczt ey sopeicmds oy, She e cats

J
Al.r).= ¥ pin -.:m.s_;ﬂ:lr':l"—_ﬂ (1 er)

Yyl ]

U czetbiod ' npour o o v p, 08 10 a0 kat:

. il = i |:'r - " _‘J.—rir]
Ak L y— o = & . . ' o
I.,r:- } - ".'-_\:_I |I. *_']['. - :]“_ r_"'J oo

- ) g n_.LI S l}[ l :} |1-.l||'\:
‘;:_I_-'f”l“‘\-m:“hi.' o [I ”‘If—[.]l t. _‘,r'-‘l

I dce:

B Tre factortal meendhor speveaw. Do 310 a2 1w Jug e
I_-| +r-]{| + IE! _ '!.Il} 1' 1 _,11! * I:H-.--_I__“_ " n!.'__
=14t =i a g T

Cfimts Vs s cyuivakal o 142204 00 =5 rl=fa ] I ], idich
v oz puwvcd e e by Bl on o by 1 enrez ibatesiol inte prolaton.
T this w0 prova:

_-]bll | r:."lt'.:.*;' e = (- E_:I_ ! .

Fool bt ey eeer L R, e cialenes of = updgue sl lens of integers
oy b 1he

el U IR S S 4 B

WACED DG i a— 1, B Pher ol Ve oy o, o 235}




11% ALY AR AL URMZHIT. A TURILS

11 Bt efe Sriarye nuiebor sesiem [l:l Frrel mel, we hovee
P g .
(Laii oo [ buti= T w0
LA L

Bere, Pia) eonds for bz ovmber of obe: In e Sinu® [=Ree z)
te-tcsen-Aliom af n LInTaaquontly Jpencenlization i-  Calrewaki, 22])
H I:I o+ I-"#']= -_T pE
1=0 2=21]
[23 Aln et 11— 1] "= T =13 ) linara 194]).

I crimmumdad wpefieienss, Lel Srnal. We inlrnde; e
W l‘ir} J r;l.r_:l 'l";:.. '.';I. ! I-:

l.[ .L.l""—"_"——'— = — - =

) I
. [ IR T Il T I L
'ﬁ.tﬁ'ﬁi — - .3_ - IrI— _IJ"_ - -
. . 1 a2
el =tiall m fad e By = - q,'i-'-]u'l!: %y,

(. =
Tl |'r-|:| nogmge ]l a-Hcickha = = ade S e s

FANTRIES S R L TR Iy T T
((Lifl;l_rl'-l"i:]}'- I R | Ry
F Lk _U ot ot Y
WSS DT —at -0 =

Thoy tend Lo b crdfioe. y Zinowal ceelacos wheng— 1

- . .r--'_J;‘W_.|f|'_,-rj}|l,-"_."'.':—I'HL

{1’ ¥ have Ii.t-."f-..-h,.ull 3 h:.: ” I'l

FEAR ".Th] L _{ S

' i IRTINV S A NY

(=G0 T} =0 Lo

@ TE: it 1) o jﬂ([ Jj 2,

P - - LA
]_:[r—lil“--l.lirl-.:I leL"l'.'lq.'il.l}lllf 'q."'.
[Obzcree Lhy angivgice wilh the eopsipione of (oo wand (L 2] "0
Fuor A o o0, Ve recover (4] o, 105) and [Sh (p 103 (310, -2,

T TR ey = s T b, B e — e L

P

L e

PAKRIILILINE L9F [YTLERELS L.»

by '\.J_ ':.}

1i'+.|' g — = ”:th. ifewnpars |Ga, <], p 183

CThs s vens large subject, aocd i |_||;|_1_'-I Lrgeh oo G Lo o oeaoplecely
apdz ol pressntatioL. gze [Golnan, Kowm, 1950])

Fi. Feime samders. Toevery inrpmr ez 1, a— V' /2 . vs primwe fariog
dlecemnpesibar, weoaseaeabe dbe poctbes sle) =5 beg 4 o ad L =00
o, w150 = (P 33 =223 oL =g, Tham, ™ all —nnpstey, (b
il g sl (el Sess o ans il 1, she follomiog eqealicy heimapn

gt ol e omd ¢ Reld

: . L ri
Fy_ ™Y .
L= =2 ..
Il.. r .lI g o
Fe=e i The mliobe prod cct, poruas 2roaglhe the set e 51 poibos o Lees
Cl o=, s ds e T s Fgeriagtion of e fueseen 2o fmeaim:
=2 .., 675 et dlie Fxorcke @ g 102,

13, ivrlee g e elemilite Juw :!r':_rl:n:]t'. I"rebucs Hhr wler: -y
| m t
— —_— - —_ - — +
T TR | IS i -t
§ i

B O ey R TR TR T

[Fipe: Dut ymirp 2= l(0 ) (0 2% “'=3 O (00 ™|
i, 1 LT b |

L T=F0 e w g, s ooecre 1he s i, =Ji—te) 1, )

EY TR Y B el TP S L E W LR o T LR E TR A L |

4 Zexie ooplicarians of b Jacabf ke, IF we replacz @ by 2 ol

ar by = e Judobd denciy, [ e 1660, & Ld G inteoers = 0, pare:
il. I_r:ﬂ'uﬂ'-l-':—r"h'b I r“‘:l—r‘: ll'h,[l ;I'u'-l-:"'. _ o .,L-ilh

] f 3 IO E

I'ci.lﬂ'lsl_ '\:_ =1 El:l, r|_
Uoaee ]

R I:'ﬂ:""l_‘j{: 1

b D s dn prawee s ler eentiby, [Ae] G WY, By poitling
F=4 =4




120 CATIVAWTED UL ATIICE

Wyl k=4, =4+

FLiG = P L= S Ly T (e
Ll aedl

i W=, 0=}t
n {‘.I- _ I-ii'l'i:‘] I:i. ::'—;:”:i -1
ix @

P =1, d=us
[Len— 2 - - - re

. ! o a1
R R SR ol b I :

nd il

T et
]-_['ELl'l'IJ_I} {J. ;.H' }= E!ir-'_

D5, faar er e funechar |lxl, i drisesr adbpor! S s Weith the relalmn o7
6] {p. L.00, we ava, in addivon o [fe. g
Bimg 1,2 Sh=| w4+ 4) 00 ;
Bim 1.2, 4=, l.""' - r_.l.".""| i
Bl V0% ) — il — 30u 1 )30
Bim 1, 3 %)=t 300+ B2:
DAt 5 7 — I+ 10 450070
S LT3 5 = [ = A = e W —
= [ar = %] fa 33 {24 | 2)0300]
Mla, Eya s 1 2y =[Gk — 1)
Pig, V=0 e+ 31— 85120,
Pim A= 2in+06 4 = [ {n + 11| Far s o,
gl o= [a— 1+ 5] e add
“Popeovicin, (933]1.

(Fov plzwdr o7 arler such torm_lax, s

L fagnite ,..:m-.p.- Fertes ool r'l'_;l".!.rrr'f-! rrades. Ol Ny REIIRnO
2RO PO -1 1L -1 T P A PO S [l [
Fii=14 % o — [[ {14 845
) anl L
S We have e, =1 aYeThy L wherr e g fy = lor el 435, -
Fhag 4+ = B, @b g, ApeheBboa, =8, -0

o

- rEm bl lEE

| BT m e A TurTETT e

ey ————

PO TR F RN L TE T PO TRRC

TARTITIOR S OF ISTRG SRS LIl

= ldpby 00 Ividetln Bl =z L ampl 1 w, —wfiml, lh
mamber o7 poolEELcE of Gointe geeguy sumronds [pe st {0 -
weraly, Gocnlalc booan @ Dol SHnEL BN wy, T, B0 Sy =k B =,
"’.' Ty e R T R (T
) ﬁrgﬂ’, by - [Pl R ) E L ,+u.,::..r.r,'-—[.-.r,,.:r':'—u_5.-f‘,|-e

* T T S T P S B SO ST S ,+...ln ke, —a 55~
—f::;:.r:—3:{.::;4:.—“_“.._'!+1.1,u_+..M..._}| Faldy. ... IF 3y=rigm- -,
vient b= e de— 1 [3) When S0 1=a70 o the follovwine
Erepeclys (h,— e [a de prire] { K alverg. T900 ),

IT Taree samoatinge af deeniteseazs. Verfy Mz nonw 1p sosmalion
tar il ([Fi0Hya, Baogi. | 1Y) pol Sweioiaes 23,000200 o
IMp--F; €1 /- .":I ut - -‘ri.'F"-' a.'l::n L E .:'+|.:|=||r+2_ﬂ'h‘.::
wheiedfa s the nemlw rnd divisore st g Pl Ulse Pasicise L, po 161,
.-'-:':!11 M Lo .‘l;r""__ il 1788: 4

18, Japeger paairgy ) The - umber of poinle dx, S0 2 220 ™
TR T =P S TTL I | T N I~ T [ SEPRISY B O T i §

gy
2l eynala 3G “E“"‘(!)“ J JPSlya, Szepn. 1 14340, p. o

Faarcize 39, (21 Tha e af eqlelloss wlh Lieges 5, 208, 0], o
gty hEha S0 E oSy, 4 Zht L f S8t soSh i squals
fil

"f 2y S Ik 1D iibmertb, 5010, p. 03018, [arensor.
I.‘-I':':':n,d-. [Carhtr. Arselhe ~cowille 19717 3

¥LG, Aaricot® polRts in g acrpbaoon oo, 196T]) We denode the
gof o0 podmte K whoss coonliosies are ooaldplss of e by Y The
orobker L s denoamessnts {637 pe ) whind o alss beowrilte s
ity Doy e Cigad) + e (X} — . i3 henee cyuisaiene Lo jinding the
aumbazr 470} ol ponts of G lying in e hyparpline pect defes by
a, X, 1Y lenMe=0 VL X A0, whise & owverlicos amc the
poEabs A = e, TR Ay = e, O e Mot genceally lel ¥
oo peldcdial eegea ol B, whos worims oare A, Al A, e |
vl Lo ot s, el [ T RTINS  | '!.-L'l.l.l.l_E Iz & Fu. eael.
ek Ao el e Vo TEY ol bz deocwi ablues cl Ap Tiezm we dende
S meoen T gt an FaomT by Mlerk; wo po S0 =10 78 Trae




1:1 AlyANEID COXCIHATORICE

cas sty g priymernzh f'”.] o Ararcs less tan T 3,2 rua LAk
_r"": » !'

Sodmyes 0 oo

JHA

TN v
L
=L

[t Ficsl tremn Lhe 052 of @ Flmplzz.] Far example, 1'-f s 'ls L3e gL
pekfean in A% wame wvertiezr are £, =00, 00 A -4 {rﬁ'
Agmaile I, wr Fave s —p—du= 1 27 =3 Henoe T e Hril i"
PPl =1 M =B dep R s (W CE-e radinral Teaer anLFif ) cas
e dmpifmd s et e copooeni OF e Zaclor (1= # o bl de nonwnater
ls o-f - 1, For the prevedingeeam ke ws ihzwger #Jop= #0004l =" )" -
il %7« and P{1)¢an be Soteomineu by JOO, AL G2 HTD=
—0.fL0, ., 3,6 9, 13 15, mspaciively, which we ablaic by (ire
manction, Heagz B0=1 00 z‘ 12" sa® T From nie
it nlewes Thel H{R)= |r'l:':-"— L4, 12| [Mumr: e Le wsymapesTic
ander of MR when = eal b sz e ‘\n:-:':-:::llr"' T prine the Following
vatlu s W Tl wligly are dhe cinhone o 25 evoens v, x LF Al certiin
el (1) x+ia4k—a=Tw '-'-'l-_]-'.'“-"-ll.

Alp=

¥ oot =

.;ﬂ;2)+m+3:| (2F aemp2dpid, a—peiBeid, —a 2y Tv= g
=149~ 1 1% r(TeL L Okort, L3 dzdBrbdseCila, gy 20l

—d[m)=| §2he® 16l R e(17 L M- L

B Cwncepukrg anfintfn Lok Fin) -6 cre cumlsze of Ctleger soludors
ao o e syntes 1 v, atag e n, w20 ie ] (honee & =L
([Peddicond, Ford] [ Cecliz, Ruwcklz, Soovilde, ia71], m fars e lhs
problem e courted Uae sele @ ool e erueals sodh Qi e sl e, i
the aemse of ke wafemete s thoorvy o MR, 19638, 0 25 11
Les Fin, kb atadd for tha tabrter of solusons each oar x,— &, Bl ©-0
F ki ak EaLn fcha, Ml L Show thul

laf  Flotj=Fir 4127
FT G R 3 SR AV S

=
fﬂ:l ol *PI:I,r:j;—E,_*-"'I:.-I..':}!’u‘ - l,.ur_'!-:,ﬂ":lr"' Thon
oo = [I+e ) e, ey <2 [Uae [0 {3 Daining w, Ty
Faud =1 {1, ahb=n From i_-:'ll & etoairshoe Tob om Tom ke W

TARTNICKE OF I TEGETS LT
heaem dra Te el Tk [ b a--3, 1, !
ST Th =-—:| . I
FEEE NI B J"U—'J{ e
, __1;—.‘ { I -"I .|'P » =y J
AP 13z - 8y i fi 1 'z
N A T Bi 180T 'Stwk padiadl JORTIERIZ LI6A1053INE
A . fin nmiker s e oty OF @ SRR 'TI*-I'm-rI o, 63
ane | lk=ne, Pouaganz, 6] and [*v oo, ] o fee ) Waowen, o
dulvini.e the jember of 3 orlons w275 nlegers 5ok
[“J I':.'.flll'!_:-.f:-\.'l- S I |
[1E] g1 ke +1‘“H|,,:i e a— ]
[1 R |i'
Led [e 8 2 6 e vomber o sl ione of [2. 1. #]:
K| LTI LTI ST A g, =1
Heacz [0 ]' =0 for refgnd — 0ol mot § ) We D [0 05 9,
' . o — . fHn '
. [ i—i1""" (1) BHenx LY LA l:’-!.i' . (31 Coseiproe from this tw
|
I:F: TesF feer #haaca [0 ere j5 wo czed Qoronk for .'.'I:R:] anii lhoyeic o eat-
E ﬂ\;ﬂun: thod s*e nalio sia b1 G2) imereaces towasd 1)
E.-;Il{" R LI R 4 F a0 31 1 A 5
L ETE E Lo 4 2 53 Ih d¥r IS dem _pn

22 Relusivaly privee sypiagias, The numbze #y (0} of Mego sod alions
Ty 1or AL i .l L ks lnese iIIITr_."I T |'E-:'Il p;jm:‘
iF seed ey TGouls, ['Fede ] N alee ez 6 L Ik

M I|.

TR - :
ST L SR

A& Dot {1 A eomewiion of the integet = 0o - Fumimasds, ar
feeni T S, s a0l X - (3, A, 80 0T 2 R ' + N — T
el b e ez Tel o] (ihe crder of e so-mares nowsl, B )
s 13 PoT the sl ol i enripesithon s a e, el € [, ] - |I'4,,,.|..4.| —




124 ATV A KOFDR 2OMA HATORICE

—7Y) Bas Le llewap B bimoauew] o 1 e !
(2] Moo gemaly, the mrmber l'_.Lr: ;A at anodions o 3 g
whero Far all Pe[mi, &umd | 0,00y -0 is smuch HhE 2

L+ 3 Cimm;dpt™= -

l-:l-\.l

I SRR PRy

G e

Tn how' Many wava can oné pL. alCAPF 17 a bkl vl ae oF 0 Cars o mn
wolcpe, o ore basslamps of %, W0 and 20 conrs, whizh arg 2hed ina
singl: 1ow ombe Hhe rovolope ac the crier of (e sl e colnst)
[dwsmer: 18] Mo arreraliy, Tor Sa comin Dnsteud of 1), wherz n=0)
abg venr oo.alion A0] v po 110, e momber of way: bocomea:
[0, 605367, (LTS48, 0 ) ) Relwoming 10 (1) we =ndaw b L)
Wl ab erder fefeciom by coline. Por co=(s, ap, aap Aard =[5,

TR |
A L
x =% w i =[ar], ¥ oEeaonoan
=1 =1
Show - 45, [n] ecamos 2 adariwdive Satler in this wae 7] 1

cg_d‘ .1;:.{5“ |;r. b IR ={.:I k ﬂﬂuﬂ{.l:l_ r. = J.'j', 1hen W et f'l':ll 'I.'I -— | L.'ﬂ'
i3 1{n2  }{l Bvavayana, 1353]).

24, Dempaentits ik et fafoey, For vedtone (ah=1ng, vg, g (0T
Tlb-nLersr, po W), o pEnbicion ooy e by deecoped analazaous e
-rat given w1 (his c-apter. Soz for ioeranze | “Macklahor, 1L 1916 %4
and [ablcy, 1954a] Lot & be the systzm of J© egualicons:

g F 2 ks | S a¥ L= TCLED
whiere the a,_p Ame inkegers sue1 17988 | S0y g <2, 3 SO A< Shuew e
Lo mueuer S Do)l ol wlaliond of 25ar "11.E§|:l5 N o0 s for b

L y
o Mial [ed 00 - ﬂ - Tl E:”,J' :

F gy gy oo Bantl _.I'?\-‘l |
MG Caae g taeic ngeares, Lo Wi, ¢ ) e the o sér 2f amay {=r
veatiices) of nbegers w5l 1aZi, <o, sech et 3 ;- L r—::,f— i,

for wll iy 7 (1% QUL r)=1, (M2 rj—r41, .r.r;.a.,r.={' '"] | 1("*3}

G4, "zl“‘fH.,:T+ '""4:4.] ( +3 }-p'-l"‘} H' } Mae Fome-zlly,
;

Dimt) iz 6 ;-nlg.-rnm:sl w1r1 rhe,:res- =17 uul: wesperl fooco (R

e
\\:"'
oy

b
r
¢
|

SARAIIL S U DRl 2L B 123

. i . .
e, Ly=rel, O piny .:,}-’1 " Y i Za)lz! { [ PR TR R TR

x4
" 3 \ v
Hor oy e Brgla E: | LI C1204, whers wl :'.'_‘.::g I J-:{,r—l-.. arl
kL]
e ombluieosial n:nr:._u::l nt @ domeled @: ogn 087 g 2 (3 L
w, =0, 2h The Er-:' s Al LM =) T oa.. -":.-.—",""4. L
s
. L —
-1 _|{ a '.1r a- Manee v n, —a? "”31.-‘Fr: wocre: L A somoalepees
W
§ Aaaws, Comir, SGupoa, 1956G),  Bekessy, (2], jCwlitz, %ib,
| Elubz 1, 1975, |Ms_11'.- [enl ], |3 anlu._.-, 1a75 | Lompa - 235
Rl : FYREE L - :
u 1 1 ; ¥ d - h 1 A
_.--'l = e 1 1 1 ’ ar in P LalH] woaitd
’ 21 k2 ol X124 #1556 Sl

sl b~ Ao i nh i —

E s Ha b JI'JT?T.EE'JDI:FH_: I_

U ! 'L M e el 427 thls e obaain Lor B, o lnonr
40T rEIrelee ekl CF e 6 Lh e wia eoedllaieits Jlhad u poly
nuodniaks o Pt
o __\_..r'______.
. A
. f_v::-‘-“? R R 5 1 ? 2
i Foo 10 d-AS 0 Code IR0 COMCIEO REAESYIR] BVILETASRC

3 s ":;J‘I':;'r.ll-'ll:? _-IE-'E ]*‘f':-' -+

28, Sroalard dablmrax, Liich IHI BFE Jidgnt TEphosAUULE A cefnii
pardden of » @ be vomeldare. I the obidows %oy ae o ‘descaading
wall” Moo farclket b 2 orepoecuk: e wed nessedialod wille s
aletwian ol Figors 28 [ IURT T e e [..“r_b A 10 e wr i talciage

Fo¥Weo are micnSlod i 0 tember w48 ) ot e
Wi Tiowdiich A ey Lee Tl Iy Il;g j‘li|i|';_-: somns o Ty o (N
ol el ealdi .
b v Sulemczgpadungy wa ', Fi_.n.ul.- ae pi-_'x = |rl,-.'||||i5-x:|:||.' MTINILE ill_d id
rie sromes, the =hwy defining 4 coocaed Coroidfsrg” kabeei o Lien cdlied
Toeey mritieaw. -or oo givean w7 o weite on essl Fuime {3 0] the
nanther -F miones riated ahove an? fo the righs of i, irelf el ded.
Nhe abde of roppbers ris, ) ohfainesd in fhiz way, is repracontad 9
1" poee 1. Tlebce Bhe: mmmibet 57 flodand selirows JII’H",. ciguels
AT mere ™7 00 W rofer o K beweeas 1900, 1Ea, b 1057 foe
a=hely and 1 vrry rempdsie beBlcersphy o117 pen=lers, a8 wall 4 ey

i =nck ehdlnule?

S sugh g owas el sl eerp sl (hy glocedy vonsoacigd




[ ] ATIVANCRN PAMAHATIRICY

= k L

. |

__|'l- 1_5_ V| i

Lafa 7 W |7 T

E:n:_l_-:-.]-r.-]Eﬁ 1 [ le ala |:"!' 1N

Lafis, g ey ;M alr oalag=

L 1'|:,J 4_|[q._lm =03 » 11.:' M D TI
Hig, v, Fip R HiD. 4..

pepprabiaatias bo 1Twe case 1l poars ol (e wall. say AL, aleeede exines,
thavisz, 31wl be dneer corated Iowe A7, See alo | *Bespe, 1903, pp 4279
Wa remark (hel the meaecsizscon o hipoen dimzweions, oo e saee ol
p. 103, i s13ll an o3en protlen.

2. Pepfee! pariiticns. A perfect perlition ol aninezes a2 1, iy one 1L
‘comtairs' preciely orc partition of cach indecar Cesa thea e To othes
wortds, 7w conaedor the pamhibeer a2 o acioton of @0 Ak |- we
call il pecdocy il fur cacl ateger 1=2n there encke g ooimfe salesenoat
dy—digt+--- =1 whac b=, /=1, 2, 0 Hoa xebect padtidion rep-
reaats & sel of weagles such et b = el ol 7 peuans, ©=585e, can
bo roalized (1 cawcdy ofs 1,

Show that the nuober o peAoel par e o0 w eguals dle guale ol
ordered facoregtione of a4, omiking und, fiweors Thas, foroa -2,
wa have B=4.2=24=0220, keacz whers oog ol zerlect parc ong, 1Y,
14, 127 12

B, Saens of mbiersetid coelliersts, Lot a3 wTike AGe dor tho aum
of e omullincnal  coeTiciewls whi'elh o in the excansior of
x,+ =+ 4230 For azamplz since (3 45,4 x,_jj.—E.'.'fF
+3F 1l 40T e s 290 e hase F(3 =1 50— 1L Prares
Tl o
oAl -

wirl i N LA =y
(CER (s

w1 12 z d £ fr T L] ¥ 1y
Al | o 47 e I%52 el ORS00 BYIOIO BRVLENH

cIAPTIR OO

LM e ARLD LXLIAMNEIU6NG

This v aplsr e besicalle Qe soled b vogens gselis o ool sedizs Tl
IEIJI;UI\.II 'I'cli']l E.IJIItJ.I:IH " il...IIE'II L i:- I.,'IEiI.I.; rl.,ll\.l 4 e R i_l:jl_,l:]_r'-:ﬁ 'rp'th
combcratoriel meLning, e exizlanez of 4 "aimp e fremncg 6 ALOSc
fraglen.'y ecuiveionl with Lho exisier ce of i Aampce” Tanerating fngr, o,

il DX IS HENIEH T oA PIUTT OF SE1W5: ARFL INEATITY

The Follawing —alatena Aiehly cencralize che Binomial and neuliinstr-al
tremthibize =17 e S and 24

THeEed A, Lod T pa g roltln Amween o Jicle sen AF ama Y
(Mo M <l |4 —we [ W1—R), Fisaee 32, amd for o7, 10 he g doebie
wgremee dopned o R oand LT 1alees i g rRr A fiRestle A4 =T o OO
ooz W aranfe far e first sesifos (D59 of W v then e kT
] 11 Y wns— T Fislswiol-
L ET"-:.'«IH:-’ 3 - Ak
P

Thz sw=mlive o the seoon member o TR s wken user oll mupa
w el 4 o A whow graploa ] preseslalion” g aubss o 7

Log sl

B Lo ws soopeee b dee projoccm O B ocmo & 05 just coual Lo AT,




125 ANV ASNCFPR CoWRITYATOIRIT

evau 1f mol, oo ol owddwy of [ Fa o ovjaal zenn, We mnczhe- the
eleom ity wl A aml a _'Elr.'=-.=| LI, _1”:::_.!,:':: :__'-’1,_}1, .-.:"'.-. W
R— 7=, ibem the fim. merczer of |lw] can be wrilles o 5L,
3 7.0 Bl pob Thie iy & predust of meoswocs: The ¢ viee 07 u b
i ede’ of the g fuclore plves vne lorm of L Le snpinasion, and Lo 5 T L
choizga aie; ras to bwo dUTzrently ~oizlen teome, Mowy, aty soek Jho oe ds
cuat & me p fiors Mowota 3V hemee [To] I Tise 26w 0%, then o (2 )]
ran he encencled e Cne whoe of WA by Jelicieg wim =0 for
o, 30#L Then we can app.y dhe provsfing rosull, obeciyag Lhat the «
o [Tae SLAp1 j% nor cogdaned io W e comirth il zeree e b s seonne
wemer ot [ Lal. W

Wiiog fla], the biwedal oond capltioeciial alen s van asily |e
“EdLvEred.

We now show a deep vegealization of e bl oleu i,

THLOREM B, ARl wfcrtin [atel, 15361, For ol v vox we fav
te] Gy = T ()5l =k (i)
v Lemnen Jlative cimy, fon it s, Bl DD s i b vonsiderod a2
ictity Lt the elop af polvoomlals En thres idecermingres x. p, 2] Fur
E =] we recaver ihe Binooial Zlentioy [Fa] [p 120
W s seaaf {Loesa). We inzroc e The Abol polimcmmiods
[1c] a0 T) = xfx — & I Y 3 S T

We nawa, seoesgivaly,

,-:I fulk, 2)m e — i Hik — 1wz —isT el -
= ':{h - :}

as 4 . . e

I'I.lx.i-n'li.'xl ::Iuli:l.' ['-\l—ll..rl:_:.. |-lr-- n\-ﬂ—ﬂl:j_—l-.3l.

W+
[1d] a;;m(x. -":='1;-|.l[x - iz, =)

Boow, - Titee =, Lhe g U, =] foris & badie af lie sonoef poly womials in x,
hec e timr ﬂi:ﬂn:i: i_'l_'l“ill.'i -'.':_—ﬂ, flﬂ_...:l Ilenee, 2veep I!L'Il:p'ﬂﬁt'l'n al

-

—_ —r——

e

BEHLITIGH ASD ZXFASS[ONE Il

Miehces b i el expre e intac frn P ::r}—.:_,:ﬂt,-{- A PR Y P S

wrhere thz A, ooy vepecmd onoz Mow, wilh [1d] “or ()
f At
iF“”{;:I - Pix]= EE.;_‘ .':':._-"u“ S PR B e )
whivh giwes L =PW0 00 Ty il c=f S0 Finadly, tor ey poly-
Somisl Fooxdowe lave;

il:]  Piay= T, ada DM E,

iva
Jwn ek [ L] Eollows by putting Pix)=(x ) 5% R

W il alecw that iF wo oppiy [18 o P i) = Do po2), 11en e
T | (R L Y

|TF advdy s — E T AT T U
b--L

ser almes [Huewile, DAR], [Tenazn, 1962], [howaely, 1963, [*R ardan,
1WA, = i8 25, | Mehentron, T2, und [Salis, Lyl ], woo gives o lirae
I Loy opcdey.

| Aaoa el r.l.".u.l||" I:F'la-:ql.ll-ll. A il potiang ~F - 71 ih'ﬂ’L‘-l.TI'ﬂliﬂE 116
Foawn coing of M}V will be eupposed Lo Lei So | nd 2] 70 e
the szt ol Dascdens o fa+2— 40 dowmal Lot I} and el
slemnenoa (e Uvoud (a1 20 sne e paders, 8o, 5 g - Aoy D00 S
Porw, gumeades For eay @l w [f Hi7 art & (x| =& of NACEONF 108
=revrleare aming the clesont (el [phas A, f=ge | fr 1 L) cicELaf nodoa
Dihwioom oy, o fuctorineieas By =58, hol s, wode & F the 2o of
et Taner nns aefty on A, wilh Lie tood (141 oy, ahd Ea B8 e
wi L Tumecre aceoie an [R=2T A @ o be ving lo clement (11 2w 4
Mol pint. Taen

o= o, 1":'F'-J'.=_i'-:| Lifama _E.;s T SR FRPEE 5 J I+,
Bul v lewe B2 g E=_:5_',L|.i .y 1 T.:Lﬁ{'fa.‘:_. '.'F_F. - 1,3'_,=.=|"-| -&‘-IHK]-

Mo othar eonds, allet caneelli<p 2, T alt
L4 Ll
£ Ffael o 1 Bgyal' = T ‘1—1".4-; - ¥ ‘-) b

ur | uj [N !-::

[:. _ ~'|.“|‘|
-, ¥ .
= ._ !E_v h..l




TcL ArYabTl 1 LWL Pk IC S

Flams, pud &4 =, fopa=p—n. 1 =l =-—-=u,= —. Lo ulawa | Lh afler
cusvilig e ook ke {e]=4A. B

of gourue, eonsdenng more than 2 Lol pointy, o oder s 5 of [wie-
tigoe, woubd pove inleresting cibes eal s {gee Exereoss 20, o, L63]

The follewing € en eyuivaleat formulss an of 1he abel Gty | 1k,
woh penmalizgs [1le].

TIEORDA T Far @ny JaRRG) Serics Jfooe far caen peliromial] Ji0 . o
RUTRE

. Fit=xr] - .
8 rey= T AT gy,

BRerE B s @ rew ddetereimate, apd £ fow BB deslvatiig of f
f¥or a gindy of the covverparce of 13| p peC, wee Helphen, 1881,
15827, TPlacharle, 1%01].)

For p=y, w2 find baok the ordinary (7ormal) Taylor formu a.

M In feot, we have, with [ 1b]p. 12F, k2, p—t0, r-vu fr (e

R TN, {n "."‘); — kT (k)T *}

h ]
e Wi

it — en 1 _
— T _"Jj 5 iy, nptkal 'L — GED. W
FRI1 L K. il :

12 PROLYLT OF FORKMAL SEHIES, LEIAHIA FIIKMULS

The zenes wed & dhis el wil Y abwsys Dol Tevior sories. By
delidlive, el & eepks U5 wrillew ae Dollows JToc e ooscume of Lhe
abbravined eoradon? x, &, 8T, 2 3, 341

w
- 3
" s . .
[2a F=F -t - F ==
Akl
o ¥ o
— 37 TS ik
S S T L
TR Myl gl !

The Foats colod o xpdor oo iciore’s of J

THEDARM A (Lebmr farergly). Fod o g Se BEs feoeal sortee wild
Topior cuelietarts ©oerad 5w, 2ef wmf der N P ot prociecs oeries,

ICTHTUTT % A3 ¥ &5 3 11

fi—fo, Jhw, phe dupler coe@olees hy o0 cen e papaessedf o podheess

L2l 'I?.l ke =

) TP 1 RO
=l ' | ' 1 -\.|-|||- ||"'b,!r-'\-|:-|--|‘.-h.‘

e T LAl
RACET [0 Fmnattn Sier @Ay voer G Daaneny ol efegees ®, Xy,
Fpn topn Aty ceon g OIS A, e X = A = A= Freile
» s

r';"::-l 'rl.l - =L - E [:'-. . i tllﬁ" i LE ' '.;;I Li=Fi.u | lg=T "

B WA
G AN L S P e ) ok

1
[l h— T L
T it Al

Bt ogMee 1o oap T dbefoaition [LZe] “p. 371 of the prodoa 730 W
Trerenla | A1) ern imreediztely be gencrabized inon preaduc & onf s
foemal zecics __ir_:|':|.._,|r‘=:>, -pr:r}r':IH]E 1__|'-.:'|5,| By
. it
2 fiy —
e Bem Ll i

whore Hw somutlion is falawdod over syaterme of ol indhe:
i -:_l e i: ¥ r-'[r ]_ il o] &k

1'3, L4 g == -_Ir-:'r_'-. E R

IR T PR EES S R S vy gy
Wenlserm Tr 27 Theweres Boaad 1y e 15}, tha- Hee eweeemakiar
ai L..J:J ce yingd “__,-_ 1'“ 1 ]: ki v owlinedy im0 mombeen of seedti-

wone of [2F].

Actually, b esact Fomula 3R] allows uz e ealerlare offectivrly Lhe
ipemtinl) o egivuiives of & predsd of twa Sonelong. For gach fusatior
FixdeaF Geg, e o o efined |1 eaeizhbonclood ol e— e, 0. 808
e omd of e £ die Lis g sl Dor any 2=, a2k,

Wi il

e g
[34 b= !
5 T rnr
I_'lpql | o
= —jl [:1:"'- l"-l.:ll Lde v o ALF—Ta ) —.mE]t
A LR
f-n“f-:.:-.... ikl Al




13z ALYAMGED UM AL JlEd0N

ard lat:

G

[zh} S HFI—"R-_—

Tk

ke the torms ‘Tavhr Fenics assaailed wita the [utetlon Fin .

Teeored B, Lo afrz fen fovofioas &oared 0 ke af slace £77am Ty,
and dot afi= 8. G, Negwgwe dhe deer ! series | P 2 rAF),
B TGN A, (] rRoRe ety phe rehenin die- fy da aie soroe el TAe
praduct o forme aeetes {230, 0 30

B This iz e weD-bieww oroerty 2 troctions cl class F.% it apoonl. W
{Sez, for enampls, [*Valom, 1, 19038, p 235

Ticoee C Lot 7 [ 52 diections Py e Fop (3072 2], .':LH'.‘, LY gﬂm.
o ap eimns £ 60 amHe tad B e b el fo=Ta

Feinoarint SR Y e efm werscawdfeemad Tarharserder (ol 2E]) Plae,
Hhe racceninee devuafives G, of e fricitm - 1;’-- cn IMLAN flepad BV
Jowooef | 2| Candt ,:rr..r.*rc-lrl'-'rr-_b PO | L R

B 1Mk i w3 icreeccade jomeeaueiae of Toeozens Aoaed 11 1
In chls woy we recover for the product SF{xvi—Fcp Fisp ol ao
furatior s of ore variablz the nseal Ledbe i foltmma
e

i A, —T(r-mr..
whera AR,
R I

ete., f3 =i, . Simllnely, Boe the prodact & (F1=F 5 =h.. - F mhod

r Timcnndtd e F:l'

. ir ' :
[EIJ JI.. ll‘. ":] I ].'r-l:J,j:'lj"' *L;r:-.ru:-
whe:t - B dor i ~||
JI':I.T:"'-I'""“%:-"} Ay l'r.'I:-, = _,“:.E._,. -

Femari 2 voconely. Al s spidd brlare el ko ﬂln‘.ll'ﬂcd up in the
Gllowicg rube: Mederivethe f,, o, =0 YT, Y L
af o oomiaty Samcloy F— Fix w0 1% die poinn Gy, x - 0 0 b coef-

HIPRTITIER SMO EXPA™S ALY 114

dowar wf FTT 0 Jeclaclo G ol emesandoa 0 PP b
e LA T, I EY R W T gl el TR oS
Far couwrpke 0 F=0x 13,0 (8 121 (x| 80P, whors ag, o
ate Jizead real rambers, we i by ahbteialr g, i —xg 2y, S — 41,
Ayl —ay
Fodidydn fel = o i
GRS NG R R S S A R RS

) - r r.'l._lﬂ_l.l I, fl""uhl" r, !:u.:
""{3+:|.-'|"f',h"~ ..:].
. C aid LT =y "-_ T L)

Uil =2 mci zzpsamd by [LZoo] (oo 4] (T anare o Uz el Lioeoeal se-
wddor, | '], p. 2000

F=ry { a 1l|'r 2 ”'f L "|.
Gy g RLS WL RS WR RL

| NI | _Ilﬂll'.l-l.l:l‘h"'.ll..hli-'l
Mk un
e Ay "-\J'llll.a-l PO
| .2 b
I umll} r-'|L_||'|= 1l coelly: ent ok .f"' ! ’1 1‘ 'u:I I“z' Nl R cehilain.
_J|‘|'l_¢|r_|

-

-'-:, f-“J'-r"x!_’ L Zn '-.-F WY TRV
Letmy
j':."u-

o .J"I+|'l"'||"|13

dena T

Rl '1["=a"-+*:-‘-~“’_=m

E-.-_'—q-—_l_lgn Fag—iqzigllk 2,
<4

1% O IEEL. AT P ALY

Tierwnries, Tha Cunpone.als parlial Bl polyomds!s arre e caflon-
TS By = I8y a1 Nz oee o 41 89 A0 intts wamboy of varinbles

woowaodegimed o ane oraer! darfie secfor crreenl
!.. s . :i
P |'|=|fl|.|':_'_lb =l.'.l:ur!| W Ag— [ = 1; Itl.'-. -”';-_
|- r‘] " ' Y ht. f?‘l!__. r.1=n Hr
- . ‘1 " . !

S e amearenr e S arede, |':I_I.- (36 REPINE SIS

[% ] '1Ff.\’. * 'P'.'-)A-- r A II PRI

'|.-€I.




134 ATV AR L NEIR A TR

e (oxmenial) complets EolE palynomlals ¥, =¥ 00, 2. 40 a0
b £y 1 A
!
b Efli, 1y=wsp| 1
3] L u‘é.;
Bz ulker g

[h-'] 1.-. — ':E “I.l.i

L

_]—]+ Yoy ...II;

axzl il.
Y,i=1.

[Bel, 1934 | [Caritz, J#61, 195h 1904, 19%=a]. [1 enclil, 15nha, by
1%53], “Fruche, Fows, V963], [Eaucky, 18250

THE G REM A, The pardal Boll oodmostiaic huez Litegrgt coegfican:!s, are
hoamsgemeans af deprae Goamy af ek i CAelr coge avirsesiam fu
[3d B, %0 ¥aeee 5 i) —

L T __-I:_.__.. 1'-"1_'-"

i T o T30 .
i I::l! ...[: I:__If |_¢.!llp':...

HAEry e awrapiiom aufpr plaes o oV DURGERY L), Oyl Oy

rkor;

A 0h qear

i3] rebh Xy doy o=,
F|+L-':|+I.5:.+"'_'-Er

It fol;ows that K, , coniaine M7 k0 monomiak., where Poe, o soands
For the nomhber of partitinn: of & i & eanoande, [ (e 4730

B W2 ez the dedniton of Lae 2ipociencial gorigs ip AT] "o- 1algien
(o, and the mol:aomial fdeaty [100] (2, 24) For (o)

.J JHWT

[:f] -:r{:uJ- I ,q‘rx“"]-

LK e o,

, |
4 u &l
R
:|4.;-

PR S
Lan RN ]
L A g T
1] (z,,.] }
- L maay

B’ =gt n ,,,.'ll_-l- :IJII_I-

— E J.-l]L.I-E-Iln .

e RN TI TN

TR

PEHTIT.ES Sl THOAHSIGRS |55

Henes [2d] Todlowes, 3 we ks in [3F] the coifciznt of (M0 T
eee Lo dbe LLH:ITH.' eels ol B, wre ok, Lol o o oo ckat
eI N VPt s e nueber ol diviaeena ol [0 aobo o -,
o oa-minlx, rie, VM r|_+.:'r:.-'|----— :[I- ".’_II e |:_r|'|J |“-'|"-.£|---
PR LAY L) s by nvaber of ageeered deenan, s for pastitions of
The: sed Lo, mwoom el ez v “empep 117 coroesponad e oodny
eo=0 w2 e e Do, oF 2oqees pan s Ve Bacen wencoved, Foaally,
B, i gl e B, wta, e Tl Teorn 3, 0,

Wolwva R - LH L on B, ok B e B, —n B =
B, =X B =k, B =y A toboe of the By, 5ma ]l s lound
onp AN W

Timaoeea B fe foflarar aee pevte el vdhies of the 15, o

I.]EJ Isﬂ.ﬂl:] I:-.I|' :l: l"l{ll:_k:]
(Al ing e - A7 Hhe gemrand gimd | e WY

. fae— 1y !
n { EIE e 4 e A o urop. |56y
| 3] wel ] t-\.'*':' e [Lub zumter p. |56
[:I-'i_' I1._I‘{IZ 110 } |rf.‘|..i'"_||..l_=.:ll_p'."_r
[wignihms 70, B e e eal de Jiesd kioef, g, R0
£t
B30 B, d1,2.% —1:'5’1 (idenpolen, ool p, 4920

L

W o 3]sty =0p=--="0 [Pla,wr aflaiucd=es Jui»"=1]],
Atp e Lot jledeed e Stk doiodects o7 e soeend Bia 2 S 40 | By |
oS or M), with ag=eelin g, e gk

31 £ =cplu ¥ sb=veplmil — 7"}
mx<1
Bt LT,
[ N ]
i - e
! —.—Il—r| Sl
e A Tape kN

“era Lhe ceaul. follows wlizn wo [danfife e coellicientz of 2570 in

& “ra cnd l12 menbe of {3j], For |3, w;t--eup{u{_.m,., FR, -
_._,.p-.—ar gl = == Y wbke s e prnnrating Tuootion of the
ahscluly valors ol The rombers afor, &), [140] O L) 12 [x [R7]
rnlls rom P —esp el ene Rre e 34 p 9 ) N




_56 AIPFATNIOED CUMEIR LTORICA

The Zlowiog centions can be proved eauly {as i)

[2k] fEB-,J:—_Tl(I.I.u,. ki, es
. B, % ) = IT:J rrfll %1R 1y 1[0 %9, X0
; i Xy Xz
=% "L dB_ _(:
tiim— &) TR ozt ]
nl
BT B, I ] Ty Beren 0t )

La x =1 'x"il—'-' ! ! " . N
BE- EHIE"-.{.:-;LF '.I;:t:"“.-"l-f-'-!'i' ui'!EnlﬁJ LN
['in-] B."_ll:'ﬁ ael I“ = . L‘ l{ -j“.lll.'-it.u! IEI-EBl-I-:I

FErEy
- w1 fhy ¥ '
— T‘ u I . __1 _]-
.l—ll-:r[:ﬂ—__r}|t!!1' “"'-"" Ill'z_' 1" jl
[3r] B ufx, +x, 7+ b}
—”.':lll"'.:rI L) }B‘ I:Ilp Ala . ]B,._, [ |:I_.|,.|.I| e II"

' LA

B B (00 Dx, 0 p=0, crezpt Bioe= l: jh.-'- X

Remark, The Liy 4 85 2ieem by [3= 2], will pive 4 sinple way of
wrikkn the Toybor coeflicierts (= succoaaive derivaByes] of The Formp,
saries that we now me goirz o sodr. Weoowhile, F cne worss ="
ord]pary coefienls, o on pp. 26 33, itiakaller L7 Ls2 oo polemaomials
Boo (aill wilh iutcpral cocliw:cnis dehred by [, 0] matezd nff
[EEI, E.'J {I'Iﬂl.l. ekl on p WK

A

EJ-:] o= lil_-l'. uh.=asp [ar .:E] CH A =_;-§','. Hl.tl:"':lil X1a :lf;l
o' L -
[3:'] E’%J:I‘l h ‘4-,5.1 n, <

that we call erdioerrr, 1 costeass b lhe B, abeady oo wesd, Uit e

CRERTIT g 80y ZHTAMNEIORE 15

ek eapomertir! boce genaenlly, Juat ca i the 20w o7 iz LI [ e
iz -T“IJ ln i d s T e cune somheror, 2 =1 2, %0, given s
e T 6 B Nl palpeiads wol oot b B B8 o =B L1x L v
adiz nefin2d os folows:
[3:] B F dhaatF =% B a"
= HI::'-'C

(4, —Lomd L0 b "sapouccial” cass, and 34— i Lhe ‘ordinary’ cased
“?. N H?. LT "?:'— 1'17'- “‘:? L= %y “’:T. 2 ==y e, I o
-uls Moeanedele al s -anll b penectly cleer, oioce and fod all, tha:
it padpeewrdts B owdioh poewr Saiae seque of iR fumk ofwaps gream
it eapmer Tl Bell podrserean®s LR e 132), anlews mxplieniy ateied
wilarwiie,

T BUnBETI L ERh I P PRI SRR T ATRAIT AT
FCHKLL LA AME bk 100 B Pk

TEenksM B TFad i Broa foeerlal ([ 7ok di Tbne, IR, 1R8] St
alsa | *Teriraed, [HR4] 0, o 138, (Cosane, I88~], Tliockeizk, 1],
Frangain, 1813]. |Mea-chard, 882 ], [Te g, [FR, | Wall, 1954] )
Lot Jawr g dur O Ponnet’ ¢ apten ¥ orories:

E ™

[in:l j = ;."_..l: dr': E:_I a: -!!' |: o — " !1 W = "
[ T -

=

awns fed A Lo e fueiker? (Yoo satent of e coadpesT i oof a0 bp T

T herreur o AT

relaj =T a ==
raG
Aenre, il eefificfenis N ure wive doe "Re foffon e s eseree
:"I::I fta= fu. hy = l LH.r.J.['Ei":-?:----n*.'I'u 1.51.:]-
JeLlia

where Jhe By are Sae copowenfie! Bed el seopiele (] 3| 2l 134

W Oy oceflinivion [25] ol & ivis hear el vee &y ooy e wonnineleu e,
ef e f,
[#91 A= ), A4




13g ADVARKET FOPN A TCR 0

and il e .-1'._5.1,:l|.||_|,l _'l;:g,:l-,ul.lll.l.|||_'._| A T Muse |me A LR detemoi-ed
by chousiny for 70 e goesial Soonoal weriss o iah —expieee)y wherz g
angwr infaesmme, Taen:

&
+ L -'r_ ok
[41:] = :-_"* :H_q—d .

Henue, by [3a Jp. 133), foo (=), and by [dd %or (zai:

0 Ay
% L] - N
[44] AT -.[;r_n[:[uLT]I—r.t_ﬂ[n v e -iI
 mE L
roy
L

nl VXL LA k=]
3
wlt T o =,
1epiy al

o which i follows tiat A, — K, ¢ kv idenildng (e las1 wombers
of 7Af] wnd {1, W
£, we Oed (e po S0TH M=y, Ag=S 5yl e, Fa= AT
| 3agda — i, = fida b0 | E) | BNl - Lt
By the Fad di Bamwc Sormuln woe o » elloeiively coakealate dhe auaeesa w6
derrvilwex al = frachan ol a funclinn.

TFWREY (L Cat e funceines o0 and [ V) af o read mariab i B ames
Crlahof viens 07 i x=an, ormar B ] of ol O am p= D=0 b, ond s
Hiad: = (Frlp Ixy= RG] A e poas
diF iF i
"y - - .- . E -z
- ] B I'-I."i“ 2 Ah '-I"'L -

.= 1 E
=T ok T
L‘I:I = E:rlj: ..'ru- = f":uﬂl}= ||.||I .= |.r|_'.': = I |'I'-1.:IT]_
ama we dhegBre sfe pemodoyael force! Tery for sorips-
7] - ); LT T I¥) R AL
e LEE
A= T %R

nro

IZEYTITLS Amir TETAHE LKA 1

frer v dezoe Tz nally: =i 5 (o care™o! s g owe sumimati=a Tenine
=t o — 1, a Therc s nee comstare Iorsn

W i ke Tl sapaneiona ore convargznt for s and ¢ ool || < ™, [hzn
we hreet Mig rlmipl d=0 (= g AT b T g (4] IF
Thotic 4% no Comvel priwes, Heer cpes == wilh cepansiana oF Fand g onon-
sidmred Bcnegy rplettee oy sawsong. [l

TIC KT LD Nangtrees aed Tpseatleees @ BOFiedren: B e ame Tuane e
ot M2 P S A el e e it MW e v —T s ol
el .

[+ 4':.,:—de SN < NV . SURY: S N
a=d E=:

ufrpe Pl It-r.i. e :_""-I.I:'Inl » I.||.I-II|'.I I..IJ._I- |"r_|. |:'|'|f

A '\pryTwnmme Aard ™ W
Caapegade e Te e -t peciaefoe o P o v® el and e s any
liweZ zal weale, 0L We ol smake the sane Clservatiom s v 20 2330
So, vz sl eagrs o ) i=Flo— ) a5 & powe” sevies io 5 Mow, aller
fee arcuaipmalalion.
L AT
1 l[.{.-:- ‘) , .oy . oy
— =] c-.'p-xufl-".g:r.-:l.-:xpl:nrl I+ :]In-g e,
' A L T Ty
Lot us inteechase e milcpmers P, & zuch Ltha

- r
S rpseD = Toamal o b=
K 1k at

Nis ey o owedl: et d)rmbfe—] b —Di=b{n L =11+ [ =) n
L5, &0 hesge e fnllair 2 fabla for 5w &3:

A I » U 4 5 I 7 E 4 L0
' by g

T I | o g e

| 1 1 y ot~

4 T —I i 1

3 --a 1 L (L] 1

L] ¢ | — |5 25 13 1

r izu .2a ch -1 T aF 1

= .4 I=x (1 HL] L L34 2R 1

u i A Lor| [ T— ] L = I

10 400 Tollec AR ] R AT wgd I05L SI0 AT g




lal; AR RANCER COMNRINATOARTOS

Morsover, Lmoa =¥, 1} |' R ein A posanile o Dlidking smmlias v 4
el p. 50

Bzturming (v ! {85, ™o pol oncoquanti- e
farlzg XY Ha)T
Sl LU

. usm o= mta

(R

Fincily, vclketng tis cocfcenis of 20! a1 10 ard abh—vee oy

=lagz, L ={ux] *, we u-lain lhe Toflowmg Sreenla bor the eth

demmdive:
o [ 5 ol
Fom— Tty © .-' YRl e ok G1E
cha Ir I =3 |

Fuw J.Jlbl.tlllL'E,fn=L!"J.":{l Sl S SR Y N IR Lt A T
+4£47 =341,

15 LAOrnAR THMIT 430 SUTENTLAL FOLYIOIALY

Thz 1 vwi=p At lhre= e ampl=y af appemnons af the Fag J: Broow
troman a.

TEECREM A mceraiop aerivgifows o) log ) D loaarishkmiz ock
ponala Ly defaed py;

rd "

" [.I'\. |". ;
[3] hEl'l._u:‘:'n Pn ;] - "‘E{‘ Ty 3] + ]

[
-5 1, - =1}
T {n ¥,
AR @ eNptosiong Fer MR i B0 deiainee wf CRDG[ET a tee eoaee
a2 omaad (for the medaeas, of. [l 5 7 M mid [AR] e 103KD
[30] Lo=Lulipgp... 6]
IR CoN TR 16 | Y IO PP iLe - 11

LakEa

W Vi Tds o] wilh Ty, f=1, A=i—1F"" 0k 03 B

INFHETITIES AW EXPAKGIOMY 4]

Froom [Za LY g Moduw ap cipa slan e ensily dadased:

i I '\
(o] eglgatrrta,  + J-lears+
- :I.}-_L C IR = B B
Wegre g > 0 A bl of legam UTmie pody L. g i3 g e An . DKL [0
\Jds nahdzct, seowbe [ Bocwh amp, Co feoge, 1969 )

THPA RS M farumerseion b Gt s 0f GF 0 Tine tamieaiirl oud prem ik PU™
lr"'lj.l.ﬂ u|'_|'-||" ramth J'I_Il’ll’lll'rr"a- r|..||l.||l_r ¥r e |'|__|-'_

” I,r'\. . ;.'- "
X I Fad | .
L] LE} (4 H.,J [ a1 e i' ,.l
1"
o IO (e - 1)
nel A

wadedp vy o preeende o Gy wecharie o [C0]T e e podier e,
fqual Famararionn 29t [3d] g L34, o [Ah] 2. 034,

:::C: PEP}- F,-!” f{rlr Fa. = :"-:]
Y (FREB (3 da b (¥ =11

14%%n
W s e ] itk Mg, b =t W
Froown | ) o] we ol xedily | ceepresiog
|" X F

i5F1 lL:.'.;.Iﬂ._:'ﬂ!.__III ]:-

SR VEST I W W B P B

11 1 l:-.l ]
wime o, =0 ror Foan aoeiimoy Al o wom ey comber. R0 e foan
ACbElnt Y 1078 2er. uny gy acklut™ for poaf LEopzor =00 Wihen do=1 In
T and i an ingar e thes vz find back Tia ] {pe 135),ard wicn
raareeer AL we g e bl c®oag Laoeenl wrnics, whoss capamsnmn

i Ei\:ll ||j" |'r"_| | -II;J qé“:l'

. - \ _ . .
S [;.I-I--- ST T L I A I TN TR |
1 -I . 1 J.!E| ; [ | .|k lﬂrg J.: -'!|-||| z _r'




142 AT™arR LD CAKDIFATORICE

Finally, =y [317]. ome sy abow that for allalegis o and g, o heee

™ AR A=l
(I?EJF! | Sya1 I:.-.-|- e J -
TR =Y
S e =i IH 1!" .“-'-5 + .]I Fl..."ﬂl A an -|-'Ill---':-
[:-F!} fﬁ_-_;!u .Ii.;-." |I_|_| N 4 r;“ !.ﬂ -p' atq) {-\—Ll.-_r ] :?1- i

.5 mar
TRGRALH &, For 2np pam piey augghar o, by Lo
2] FeeM1) 2
[ ] X E K 1'\.".?‘1'.'" ’ }’ [ o
In oMier h.|::|l|l.|1':|.‘ _II-iH" I:i'l:; ;|=f_: Ty i j'.l:.ri'r'.' [ =|||H=fl :'I'.]‘= |-

H“ . ) “ ﬂl
[SE "L 6w it }1;;“ . T g

& 9 i

W letgr—143 . 20" (R0 1zen we g

5] w'=t+} P;-f-'_!=.;1+.[,,_|;.;-r=
Pl -

-EI(;F.)W- L.

Now % divides (g | F={g2 0 @20 )% henes, by wirtae of [5),

7 pquala 1he aacfieent of #al) n:

R g I'L _ — LY — r I-‘F'IH s W= 1
i;:-ix J ,:I[:g y 05 %) E ol )(..f.-‘ e
Hange
. Loy RN —
- ¥ (,"(_.r.._“- gt _
* g Tagu | N :! 'J.«‘I'L '

= § (-TFR,

oSl

:r'-I-‘rlu,'_nJﬂ' - o

BEYTUI TR &1 351 RSRISNE 113

shazre, using [Tol gp 17, for (42

= T {'*?‘ W=7 "*f"'"l A

IR RN A AR 4=y a
P L |_‘|'-. |l'--_J' o wh o et
~—( . - H)-
. -I' 'i.?' - '\.h P
10 IWYCRBLC TAIPAMULAL AMIr MalTRIM CoLCULUS

e Just oren ) Jveo @ECoples and Cor tha e we refar 1o [* Slondan, 1968],
(A4S 2T, for o vary edrena@ve siody o7 Lha srahjeat.

I dwmsadR)! cosieies
ol tws seencn wd =8 goese, ceawshing Tor adJanes ol real noomieera
Lncre zeme s 1r,on £ comoladive 1ng with idanteey) soeh thal:
-,
3]
[¥e] =y N iaxl,
" Ll'-%‘.ﬂ {-.‘!-_-l'
WE AL e g rrang o na fureninr ~fF ke §)
Thc sirankeat mothed consity of ebaereime 1hat [Go] tienns Ll

Fit] 1 — Po;,

where T, 03 wqe vialr.cos consisLng off o s.agle Tinbcite) colusn, an: B
Wi Cnfirile iriqmpulary Popsal oot o

T E':-l 7]
r
. L co | B N
s A L AL (A
s o m - -

Wiz beee Tow o] B2 e al vmalvivoes sucle gl 7 o=p" 4 =a" in Hus

5
vase w2 el bp | ]y 1 pa Henee 5= p— [P =:'J_:'..-_. (: [[=.T Rl
LAATIE L ¢

I.-

[@] T '- I? L :::,[IL;::: -i\._

1
1
I
I

PR W
—




| ANVl ST (Wl I ATORRICH

SU, ="' s b= sare as ", EELLIT rthes sizns 7 pear in . eiexbor :l
palter, {Bevanss P s Ar anpilar, [] al9ce nelda, i le mpE e are

cut off 5t the mail Lo, = vl 1hmas eirresh dhioe i 22 malriees., ealy, S
v zike fac wemuel lal G=FT;

LT _— T ] - tl dp=
<] e- E (T ]

(1) Srevkivg mumbors

We cow chow fhal bh: metdn g — |54 20), o0 Doussiim, o e
Gricling meoee of e st kird, e dhe inerse =7 The mobrp: &0 —
- [._F [;ldI| k'ﬂ LLan al iz E.Lul.u|b mpabice s o7 -Fe e oo, <ind® this memns,
like in the oroending case of e Linom ol eondhoicats:

[&0] ‘-th" lyp=3ga ~ 5, 5ln ol A
I

Mo, wsiug [ ds| 10 51} nr {+), anil paing the ookl
Fi= p Afaly = 7, s
u

o r=it
we gt
Gl  S=40- g —'{T"ili‘l‘.;:lu_._l—
™ 12 £ - 1) D
- PN LYo -5 g — =]
;guml:,_."i’- (ks ] TR ]

BLiAg wer — 1, Jet i —lag | o). Thew jog ] pives, vath [146] dp 1)
Tozfas]: .
. Cemt'l )
— 1 — = T F —_
|[f|  p=gin)— (gl +a)) AT

", T .

.'-tr -, 1 1

|T~n.fl-|—T' IR AR
n:r.u}’r" [y C el o%e r"ErT' " *

which preses [], i we iZentify bo coefficle ne ol e®e” o0 L B il

Lz Jeasd pisen i1 b [ml].

AT, FRACTICHARY ULEBEAFHS Ve PUHMAL TTFFS

The Fai di Bruno farmmls, o] (pa 12%, wo f=p, gires te .'ric.._l'ru el
or derivatlves of o f, el oo pecevally, ivalso goes [he coelatznt: of

"IIFRTITFE 4%T1 SXFnlH%IMKG L=

1o ilogale ofF e im0 the Faone al sernss _f [u'.mn _j"= II: " i_u_i_-g-:r = }:
e e e FO e Tuwed s Tl

- o - =

I A e TR Ll s

W gy waml g Qe W ke e Qg | vticad oo Tesctionaev) o0 oodsr o
of 7, alir der oted by 79, For v « Troem she el nf 1he coefileien:z of
im e pge we consider, thls wll bz e flald of the ermapla Dum=es
(thos conalileles Ja teroed Lody o ponersilyy, 1n diis codlion 2vary Formu.
sctica f ks aupmosed by bg of the o

:.'I h:l _.I' - E ’;";r-\.:lln:r ]
r=l

where L) % o refermnce sequence, mosen e and for ald, £ =1,
T, 2dog ip Wi woes s trsa oo Uz saaene finoee Bl waee ol o Jings sy
goxllciane of ¢ (4w —. ) amd tha ease of CTasior cocllsonle
Caeid, = 0],

With every wrlas §©owe cpodsie the lEInde lomeet Srensn me;lx
(oAl peaps Ler 5400

By, @ 0 ..
_.'C-I [ H{Ii'._.'— “':..E H.!.i L} T
By iy Bas

where I, 15 Fle ) i the Hel polyrcminl with mapecl o &
([4p7 ] . slef il 4 fin lnweas

0 Wt =T R, S

p=h

i-us, cbr by ol the boameel oocllee cnld s The aerakion maltes Tor
Sl =1 - ik =1 and thenatr el ke Stiding anne e of the seoond
il 5'1.';, F] ] m~ .eler Al mealCiE |'|_||'_||'_.n-'I —_ 1.. 'I'.J_I'_ 1h:

THem 1 A, Fur theeg gepceocey (o B ofosftden ar in |3 =g o
PR Ja) pBE LR T e e
Tl Birl =8z B,

rletinskd, 570 18w 190%° 0T we mwiRznRe The Diatricas, wo o
de Fag =*Bi—"Bi f ] "), whlch |20k beies, Howdver, (e el




1 AUTAMY L LR CIRA S

combintAtefinl mairices, of th: [nam.al anel 0a Blirling me e, are
miaat freguersy deosted i Jower imamg dur m . oes, Bence o - el e

B Eor zach antener £ 3| wee Far=, with [3d] bar s

1 TI} E “.l.J. l:."lj.a ".I:- --.:l' .I.!.I" —_
qnd

RECUE NPT g AR IRVl

Lk :;& Bosivn sae ) B[ fa 50,
r <

From whizh [Te] follows if we eplios the coullicaml o7 ST ot both sy
of (7). W

It et comaides iz [Te] the firet calmn A7 18400 510y, we obain asuin
e Twrwla of Ced Ji Beuws [[A] g T3], 8 we dabs 22— et Bloaee
wamerally, (0w v a meine O e R [T e U e
gijmal ¥ B fn. "‘='.l|.-;4;; ~Frs -_:|'=_E|:.i'r-:1 JB :.'-:_-'1:] il fo-,de o vlhe:
weorda, Ifwe cotislder agoln the L colc 1n gnsy, we o 4 gemerilicd
lad i Hrune formole for the m-th derisativ: of (Bo coinposiie 27 %
Fanrdiom {agaim, we moat ake &, = Laet o Simitds, B =R 7 HF
Lo Bl iedepers s, whor b lesds toeom avplied demala Qe aeder
ihesates || Tawls, 1937])

Plow we suprpone s, Je coe Tl 27w fecuals 1,7 =1 shetne =,
wo Ray Llat s endrary, Furhemeors, we sesign value Ly BF =By 77,
& ¢ompleE In the folowinp woy: denoeting (he woo mesisis by By ol
puttirz o =B I fwiich 22 B wit ol 7'3 on e dlGgonc @nien), we
i

[ B =tiar=T (1

jau L

In eber words, betwem the woalluien, s of B, deocial by 35 D0 s Lhie
oW prmber and & Ic the colymm nemcect. and e eccllicicnie of &
deneted Ty [, o the following mindoo bold

(g = T {j:. .

'R 11128 A 1Y EXDAMENTINE T

Bs eley e malric B can cotor. 1y e comapes ozl Fasalle, o, The ees der
witl warify the matriz cogal - ==

i BB =B -FE, F7 - -y

INTIBITES o each oobdetx momber @ o acmtd oevter Srercasnar
SPeredfe ,I'":"" 2 e oedaee serey PR e Gy Terfer, #tase peen fun
Nletees #e 11 I oainer e, 3 =% o« f '.c‘:'f.:.',l", where "Ly covgeclpemly

Pl wernp f P-.-F"“”""I""..\: L L2 ", H"*-';"r.'i L'n e iﬁl.-'.l T -u'_.:"r-,r:

L
- N e e .
|Tf-| :: = :,‘I= E { .'I'rl__'1 '.:r"{il- |Irl{-?_-l
Fher o1 f
Sevaes 1T s sy Deed, cfeer o ceman oa ume velaeeor segacies £F,

Evidznlly, {7 ic tlw “wlenlity’ ariz. 7'(ip=z In Ue ¢aze of “Tay cr
reallicierag’, £, AL w2 abiain, 2y compuimg ke pover oF 1he
Taltowing [insk velued For che terdnem ooy by ot

]':,i =_|"-;| :FI._I - .-'r'n.- :[".J, - 3‘-"; I t'a.,. _.-'r':- r:-q-..'. - ]':_F":_?';. t 3.!'_':jr
By sm I LRy ¢ — 45 boa— Stppe + WA+ 25EA, by, =
b TR L h:,q,—lsﬂ.}'-_:"l'l;l,_,nj:. Ba,z=201720% |

R P ST T N R TP K | ooy Y RS & V] S Ly A s

B LA PR LA NS TR AN P F A S |

L Y P R RT 2L JRE TR A [l s i, LI A g !
+ 00 MEE R ISR Iy = 30AES | BBIGA faF,
AL PR SR T 4 85I R, - HE Tia,y = 230
el BT R Tl (T A 2D T B;, . = MEI0,E L +
+ BEET L e = BSOS

Frion Theas ¢F nes wreobbom nnee edindcls, by [, 4he 2 2poessivng o
Hie fivs- devivarives P9 o7 ke ite o S50 Foe esampa, e Jecljona

ilerale ol flal=—1 =3 0 Ml s "0 = e, SOl whier:
i
- K
foe=hty ; i, . Fur sy e Arse few valggs of 0, . v
hel




148 Al Erd ar e bELe AL ORETE
Al g 1 2 k + 5 a :
' Tl T o
f "-r-_j . .'}1:'- 1 1 5 -~
Lo T 4 |1 i3 E
Lt 3 L ) =05 16l
* f 1 Al LTS s CpyLl
T oA i RCAITT I KT B Sk
] o419t 15577 1209030 32470 Julabel 154560l

. . =1
Tyidetly, the = ctRaling 2% LT 55y

P T T R T )

0 L)Fh., equal [0

TUErREM B. Fer aff corcphev muimhors o, 2, (R fraeianary deraios of the
apltary seaws i
(]

L1 il ] = ia'a
L= f

Ir'-l;lrl. - rr_ﬂ'lil"b —
t’; ‘.:":- |--:.-'
B Thk folkews smnedigeels T |7

f1p, i
= f IR

Sl YNYWERATOM L ORMULS D7 LATCRAKUE

liar cvery Rorma, acres =t g a,", % dznors che doralive by 1 or
13, or dfyde; 1o Turthermaore:

[Ba] L/
Sn[maang T, —il @y, WL are going o formpuce the ecefFamle o)
af the raciprecad 2ecies, which iz

FM o F ol
nF;
ewet, They ot — Ve —¢ Goeesion problan Lo furnee. srrms.

=gy = e lionl wl " e

1"y

TIENEM A [P;ersdon forsans of Lagragee b FR fhe Luneteone Tlla],
e doren, Jo 2T oifoeora &, G RGA

L . L ,i'--IrI':_I\"_'
k] C.Cre'ey EP’“"(:]

-

{[Lagrazge, 177W]. Heeaba [|agranoe, Legondie Bummonn), 1M=L Tre
farol dewnstzation goaa Lo isdus o Henre 190d] Then iz an

IRFYTITI=S AaNre X4 N, ey 1%

famicase liferdin-: 111 1l profleny, amd we nealen Y [E|-|-Jl:||::r'.
B di] TArn, 1vav], [liood, 1960, #9257, [*Grdbna, §960]
B Sl-i5, I:I".:-.-:-n'\':_ 15 Ry, T2, :;-IS-‘|L |.h"'-|'i'l'-| BT, B, 1Y60],
|_H!|-'.H_1'|":. IS Frues, L#E2°00 In (Sby () " mzama Comle nily
I LR SIECFUP L o TP B ST

W Accndicg o Tieuram A O Y RS v nesd Ia Iroere sl L
podod o7 e mads whose m th oo =11 canmin cosdlpaey s tle rini-
baml puember of [54], &y 113 Foln: whose ol gom—zofl eclmno
L0 H 5 I TT] TR Sl Py T LT [ AP A BEF oweatle rpppe o £ =1,
[Tedop <%0 2aualy the idersy b L Bow. e gee Telont o0 e
S LT BhT G-r endiean, sy oy OF thie produc) mar'e, Gy e ded-
Lilion cqml i

™ = j: L -'II_“:P_' L] .
n h- r;:';.' E'“Llru El: F J ' Jr|_iF l-.

RS ‘1“|!" Favs o poowe that v, =0 far g=% and -0 fore wt & Bar
e e chmet v e 1 £ B FTD( 79 = Bt 1) Nemor, i
|'|7:5| tao 3 dor (4]

A

T, "E-I'r..-.f,_",.'r}' "t =
e i E e ko
ST ST e gy,

whicl impies Lomediuely e 2, =
ICEWTITEIN TR AT RO

CTor p=1L0 e,

I " LI I LD S

i
b A |:"f'ﬂ _"l.l.. -.'
’ i —-m 1 .ﬂ'
wuers the sorics o low e 1k, Asft=renliz1L o :iil.l_l:l )] :3 ]||;|.'“_' r I_d'l-__ll-:llfr

sorter I A8 1 b deerean e ol rucl e sy et GRRL aciur
Ennonder- -._E_l,'l -

Mo s e o e fenone o dlae Lo aranpgs forme b [Eh].

Trvcnew B W2 yeiationr 22 ofave, and o — 57 ¥i0) we weiw for oar




120t HIYANCLID COMBIWNATRRICE

Jarsaat gopies @
: 40,
i Bin)= 4|0 o, e _h
|8 1) u+__ U N )
ar. [F oir Sres thar mrore!

5] nGas LR =C s a i Ul

W Let () =3 .0 o0 it eafices to chow [He] fom ety ban theg df
juas[Ek]. W

THLORCY O Lt p=pg | b 3] direemmiinne o o8 3 moviek i 5, b coariagnt
SR P ThaR
Tt 2t 1

[%] SR =E(e)- ¥ Skl 000

cru iy’

B Miliog b =v,+ L, We gt =[N F,w] T o= e Theo 2 2y 32,
il i=o, Sinp=Zi p+al. B

Fuecebs 1, [[Bermibe, [BE1 ) kel sme s e el e — 77 (00,
vy diove Fur qdi formad serie B
Py r"} .r_; r 4% T

Hrl o " F-,u'{- e

] e & Gt ]
M ovher warar,
¥ H:I
."'[

BT e dabe b dedivelive wf [30] wos rempect oo e, TR
f—Fiw], defile—10F () wo ot

847 Gt LG m””}

du o {w] . AN
i ) m e e V.t

%] § :ll.ll B TS G- '”'{x-',

oo we ooly ceed do subsuesle Pl = oy i [Bej W

Toeirnd B, Tee Tapbyr coeffodenr -uf thie Farawel yora £5° "'—'5*

—r's

L7 al, viiek i the reciprosa® = ."--'_,m Fut™ i) oot Po aomrsned

Ml S I 1A% AND EX 34K, LkHS 131

o foderfon nf pha Tapier ecaitoloms ol 3y e talioendn 2 suevimer-

. a 1 s ak ¢ 1 l'

B =T L alA T e )

==1 . .

Ll )
| 3| = T Ut g e S )

Wak i = sue i By s cpnmeanin? Beld polpiorsiele 1| 3u,
p. 124, Zor thiz problea see uise B ewedy 1043 |, [Eember, 1546],
[y cowedd, 1357] anz ["iveo], po 225, [*Rivnddn, 1968], 2. 145 apd
VIS

W [ oan immodiate consezienos of [BB), with k=i, whoe the
gl o] ey 35 pmpesssed oy eans of [57] [pe 400 the - [ Hg]
Skl o fj-..m L] e 53'5:I [ |

‘L fursh v aes ol 0 e J“”'—f.“u B L
:._:..l._:-_ = -i-_il-,l-I—:-l._.f'-“-ll.-z .‘ ——_|"| _I".,+1=.""'|_ "'J"'”r'}
lj‘-_l -‘I Iﬂ- - Jll.l-ﬁ.llli. - .r|_1|:1|5.|r:._|":|+ '_[.|||'-1_|... I.I-.'\. ..r.| I‘l'ﬂ;..r:f t

-:-H].‘F.r'i_"'}",‘l “' R IR M 1 A PR DN
A 1 LA .-:uu-' rj-J L T TR A P R Frl gl I il
it '_UIEE-JJ.-:t |OSESe Sy 10 30 - GTEAL -
2G0T .».EIJ;_LI 117 “-"LEL.I'ZJ NI A K o TP M
F HImsy, Loy | f - A Y LT WA I T A
F 130, - |'-". W ? + J‘r'- A A e A ol Y o
R L TN AT EX A o BT oy 10 R Al &1 FE Y F"
SN AT R e "*a";":'—l“!-':l'!‘i; ’*,lj
T check oy lably, cleesee U |a.l il ol D vl Wi’ — 1L [ S5 wheo
Ji= ==L ety S (L1 1 0ol p 2

THCOMDM 1) L o fo s Brespoe >l For Frep—afl=3 0 xp2*ual)],
we fape 5T e d (11 T p s Fa TN, Wi

[=a] bag = i [ THEE A S S Y B
W Amly [5] (p 45, MR

Fumn 1a | 4h nowdd st fire andd Flace. For esumpoe, 10 w2 w1 oo
TR ] ST =) B R R T R TR 1) I S PRy U TET SR TN




1= AOVaW RN C ORIV A TR

wp b #'Y, wee ed oe OE, I.l|.l o= |2 by |80, Al e e meped e =3 i
[T T T A T P Rt b TS e b TR b U b LRI
Lowski, 19-55|_|

Tuwee=n G. HT Agye by feeina foovado, wfor oalr smefiniense of
ponrs ] }‘(.‘j with mgfrfve iesrad & Xpe et {}'(:}—u,z PO, — e,
ﬂ'l :‘.'ﬂ:'.'
. e g r"'?:"—_l." u by ‘:|-| TR
3' .‘l“1 J 1."'|- .:F_ﬂ, 1,.— . - }_.-
| wu ] Lo :I Pl 11 ;
K I:!I.l\:l—_l :!._ 4 [-.r[-?..l-\.ll

W Us {%8] p. 1481 cnd [1] (p- 192). W

Mepwrefe, "'l cormospor Gen o Srlwernea -oomeal wrca anrl s sherslonm

A bny e s alree rl:.r need el man wwe avrerled s I‘:H_il"lil'u'- Y R :I_r Iddy:
vz ok e aveae Toec o o0 f F) = e — | weleoa denalion soabeis vus
LR W ENTET TN £ FIT N

AWty

(I1 Tha rrae. flaczies. axample iz ondoubted i dhap of mmpu'iqg e
eopfflziane of tha dnvvarza finellon © 4700 o e gnoe 1 -G Y Y
[Eo] op J38%, % —1, we nel:

Fra™ "
. fi-t:-.-' N 'GI ' {:F._ o 10

n{.ﬁ-—lll

I'1

Mencs #5700 G—F g 27700 (G aleu Bozhs 13, o i3 ]
[Ny er mvem beee corczles r, whar e e ‘valoe” ob b acie,

r
Flhe=2" 1”}: 1 Sioue

R

Fid= 3, rfnll 201,
naFl
we van apply |30 witle Fofa s =a 1o e]™ and ¥ {rh 3 ale siophifige-
s, w2 oblain PO ep) Sl =g = ek wleoa w757 0 2
sl reeiprows 0F (3] (For 2— 1 we Amd bask 1) of Frerclee 27, p 21}
WY Douosiars diz v-10 debaiied = ant Baplio Rasction, o aunsiser a
Tovlor forzed essandon i twa vaniablzs: S1a. 10 =20 L o8 ekl
Theee f, o= foa®C Thorefore. PG L1=3 Lo p 0o . with
€ 0] T pp f il We wT il In Hed a lermal serwen = T 2l

JOAOCHETITIER sSSP 2XEARSIUMNE

e B XL p)— (1= ne 2ro=ler of ‘implivit Limeliods ) Fof dhas. e

wiled ¥ g o 37l = sas by 1l Lrgranga Fermg g, whera the w=rinhlz ic
.-.l'u,:,_T'r. nn<nrewn Banechon i all the g, wa, @y, oL e’ 5 p tem1porariby
gengidaral aner netan-s, acd ellee Eorearca Che ioems i < ae! dm The
-_'_'l_l_:||_r_'-|.,.i|_|-|- |_'\i_ F jl_la' Tl_lllll I__ w It "-'ﬁ_l:'-'ﬂll"..:l. n’.._—r_ﬂji:l':: = |"II"i|'IE
wirefy st g qd | seRml{[ € nmikc, 158 ], | David. |8 )L [Lioual,
Lo ], | Seack, 1068 |, [ Temsegra, 504 |, Wooro mr o, TR ]ans e 1051
— M (b B ha wei-koesm Ceconelay - I DG F S--dal | —
L, ) =P W Ko+ 3ebla 4 S A
| S° {'jq '-| f"u:"J'r,I"j | rE _z'lll-l: Li i'-r_ ||-\.'|# .!3'1'||1|': .I] I l'd__'#':_r..] al
SRURE [P S N AP I B - S S P P I '-'.;l.ru.:]""!”f-ﬂr:l.l"'ﬂflh
ATy e f = Mg — el e LT LA e P
e N L el TR S L L M O R
NI E R i B M e AT e e e PR I L1 N Sy
'I"lf!":.'-!. i II-lll. -k -J"E'Al'rfl.-i-"' [, ‘ff- .'-'..lrn, - ]-'-'“’E"E.'r-]. 2 B

1191 Solva the equetion p=x .o p?7 " wisme pamd e tuieg s =00
Wa cava r—¥(— vy I=Trh So, with [Fh e 148 =0 L, 6t
wiene 8, =T [k =) Das O AR08 Tlarelure,

; o
| = a W ! -11'1.[ J‘-.IT."I” ":, IL‘]{

) LT R

1y, Do s wive rehe = prront 07 s femeda (LIBI DG 1580 Lor 1,

PIR T TN TIPS I P R Y Yy B W Y /L

s e ™ A LT ot v =T TRt Mo, Tl 0y B pre-
crding b ™ pemlace: £ hy - f i) —2e™, and ke cocliksenl ol o'fnl,

1% FrdaC SUMYMATION FORL VLA

Mow i wink, in clie HmoledT ©O62E, 1 espress a eum 10— 3 rs i by
means o7 an cxpfic (oo cfosedd Toretuly, el ooseene-faa Sorimeda,
that % an rxpresnon m whidl The a'Lvime an afgn E dony BeL necur
Al e [u:ilhl‘-' Itz i ':.r:. .
. . — L . .
Eoamrene 1. S ot A- _:'i-lii 5, [P b HTR .-l—U-' ", hi--
e ool b Prwecmad Too oo Las

. R "
Faantoe IoCmnpie A ixli=r, b ( W hae T {J at—

=01 3% Tacing the derivalive, we g )k Il”'],-;"' =mfl+ai .




15 ALYARDRIF CoMRTHA . DRLLE

Hetiio & (3 p=rx{l- Ix}“ ' Parbualarky. A {1]-3 ( j PV 11T
Al—11=-Y -t J:l. |.._n mroef. J,[—.J_.l '

Exctgls 3. Tomontr ...-J'—L_L-.( ) Olszre s A= o, :,‘]
x(r:fkj' which mesor -hat A equals “Fe voelicimat of £ in ths prodoe
of {1+ afth, sl

A=l #0700 = =000 + 8 F""l

(3ec Oaerciar 20, po M) Sdoae woznally, we bewe e ool
idenlily of Faaderimesd:

W] T f;) l:'f. ~" - f:ﬂlu ko g

5 - .rllll )
which folews Trow o &8 o [L20] <n pa A7, 2F alic, ms belre, frome
(ﬂ Dl + = Dadl 4 P (1 e,

In orler tatcs, A=Alck=320 @ik and & aomme cw emola e

—rekktAd noew' [hat 4— "-_"" "'[:.!}_ wierm k(1] 15 arolhe- sqerce, LE

o '='l'l, Yo WA M kg -i'l:hiiri-'.l o thes way Wi momdally g seroew D
forman [ aw ecoalily Detwezn Lo espmessioges, e ol a.del oongmie
oa¢ or more sumicalions A summscos Doouia & mersdng iF i
acrablicher & voroesion becacen expreseione which are ZuBt <p from
keown or reealatad eprenslonic.

Exriple 4. Use #he Srenziallé polnsmmens (D140, p. 28, 0 oot
Fav eaded sareger #2100

(] R T, B L T T

L

For thay we comie: Uiz forogal = e

)= X 'E[n w el
We zer. by [14e] [ 4,_)_ el E¥ R

... r £ .

[9c|  ffib—r 3 B o Er* T 3
e r Liguwg oo ' 18,
15t :

IFTHILIET AHNE T AFANSI~S 145
l.:l:l'lj"'_r.l' a1 i
=[— _—-— - - = ——— =
o | P B
" . I"
A Bfa-1—- ) —B -
a1 1l e ¥l

Hznet, By o enhihcalio of the codbze r 270" 007 e Ll oy, o] Jaer
membor o7 %oy we aet, by | 52| (pod30 Do fusp s L (T, D—a)

EE O B,

=T Hr_(r-:-l'.
. A

1 :E;f re +J_}_En-|_: =

at
L asE=e

1}{ﬂ+ I-:IJ.+|—JII

Thas we 1 d, by e table on 2, 45 (0 teble 208 Al rd, e oo 1K
1= foued dn [“Abremevite, Mcame, 19657, ppp o1 10 mem alse | Carlit,
Wierdwn, I'J!"rih], Frotas 4, . AAlara 1keoe s~ 3], 0 &S

Zim [)=min1 Vs,

Zim D mv Lhi2e L,

Tim Bi—n'la—= 70,

Z{mdi=win 1 1) 1130357 - 30 — 1 W30,

Al e af (e — CPF It 20 — 1012,

Aol By — a1 A+ T "+ B — R HL A

ZmTi=ntlm 7t eet S de p oA,

I3 —nmd 120 =050 155 %7 13t sdiom zwon

A asditional propesties of Ji#. r)L 2 have:

L1 A I YA P A P Y
{1] A L, i divern= ¥ I:r:. '-"n'.': an' ¥l Y e A, T+ I,':-_
wer |,

BUETL SN AN LLEBERC S

o et el e - 280 Piamdea® tear i, abews dhet:

e -l"'u
1".+_.|"Fﬂ= ::? E-:’I

A I L R




" ﬁ_..-"
E-'ll,

"
o
M,

B

L E ]
Ecuumuhwﬂ—-lf_'

1%h AlNATCTT COVREMATORICA

n — . i_ﬂ_ RS Rl 1 G
k= oy -l e, M

|"':.-i|-:.'-'.il

[duimts Ledueticn, e alie Bxorens 23w 87 2 pe Laind

AT ™
XX Fak Spmfees [ =Bonodan, 3955], - d1) ilese are e nnoole s
.I-I.' - _']1. -
Lyg-=(—-17" I::: | bt misel wppeanad o |3l (o0 138, cap i s
-1, .

"-'|_|-_"] “ 1=l +El FITE Lo r{_":'. 'Iiln'l”r- ':,I,i J'--u-u_r_' it LN 'ila.-._. -

1 % 1 F = i T 4 1
- . S .
¥ 1
—5 — —
M L] iz 1
—113 -m —Izn T -
i | 196 124 a0 L :
] - 1AL —1Sh0 ML —uk 1 .
Asr] ML R TP HHFIL ILvh ik sk I

JbSi] LEETER U (LHAE L L I dITER it Alh - L
Job@l 182D ZITFABAE SORMING R4S hAMMD RiREG M Ly |

"'-I':I.I'—r'| |r-1' {—x}."ﬂ—l_'l':.x"_!'..—ﬂ:.. |lej|.: Ln_r' ‘3'_: I:-_lL--Il: II"p- [
wqudvalenl W o=y Locen 01 Do o — 3 TPl RF KD whate
sor A el S0 g &) ara the Surilne nembers of The fus pad sqesnd Gandk,

2 Bell poiactial cnd logaviskwie patvametas 1.) Show e £1E, .~
i

— s ‘L.F.J (-1 B which prepety of deivatives Tucs Les lare
revda glve when corchined with the 22 dt o Inemila o p 1770
(EYUsIOg(l [ @)= Tk - 17 ir G wicre g - T el s
thﬂl'l.n—E,'. =1y -t I"""' e abe this oooula i Lo el deris-
alves cimniizsly, =il ol A, e S og amn zee ol the Zest ko
gt 1451 Mo R

oI ._q',

Er'- t] -r-|l I!.! S

4, I‘:'-." g5 T Fuserian o g weple E-'."u]"ﬁﬂh‘j’.‘]ﬂi‘lifrﬂ e r L odmteaer 1T x

ILEM I IES Ak} EXTARSIIME 1=

i o pewitiva inemser, show «rat:
» e §
. ] £ .
[ L b B oAb 200 200 ),
LA Wapst (1 4o 1 d™M2h e - e Ule 0 2ot 2 450,80 e,
b [e]. po1417

S thtermnfoamtsl copevasfoe 11 Let __l"_='_}'._:=“, v e, T el p—
=F el =T The A =( g e 2 L), whete Ay -
=L NG T el =0 Tur el (Thiz wmive o daeye sanlck
eypeneien o By ' 1) Tha Fad dl Hroga farmely (FH] . 139 can ke
rescarsl aperatianed o0 the “plosing lorm { [Tvanolf, 9341 udog lho
TFazeal trianple of direnzien 5, b ao opper disgenal nf — -

g D -1 1] L.

.0 4,0 | v
feo— a0 gt g M Tailid,

gl 3g,i0 Fgud? ﬁrjlil'.-.|

W letn B, For cuwmzle,

r= I:-,fl':!' - H":”}j‘ I TREE

-

r |'1 11.-| [
=
PR T

T Sarcewtivy Seeergdarzn of Fllog o] weed FRe™ Eropmensel s a 00 elioog o
s iy memhers o 1he Fost kind wefa, 8 a0d of e seoiued Rl
B, koo L,
._;‘. Flogg)mx © LE, P e Logx;
S Fie = T slac ke ey

e 1=

Bluwwwzy, 7o p=a o o, we Lass

ot -
B % i) g onp

A r
[ R Y T

a7

7. Svecesmva sfairaunge of F{x%), Lt = b6 2 ool ecralanl and Fio o
Tenetine: af elaws O iR e podiLt e 2= @) Using 2o notutions of [2h]




13K ADVANCEL LLAM IIMa LA [0S

(. 138), wad che Fud i Brounz formaly [1)] of g L37. abosw e s
a-th desivative of F(e)=Fla®) in the poir: s=2 ool 8,50
Fod" 12, A, where the Z, ) 3 e goraated DI P
- E.“E.,,LI:E}T',"H! (Bre Exardiac 21, p. 14t
Lhadaee the well-kr rwr -=errcalas:
(-ty= -t (ET
Lot . .J.: I
=10 e &
J}' : |JI Nla—F

Ilr. J.i K R
Zu@- 0 ]: :

Eo e (Y= [- L™ 34

&, Exgamsions of tha paordivgees 100 reapoet o 1o Frote =500 1 tRifeds o
etarats o or lomdiin Lot =g 18] e thecarvatu e o a e nenmve A7 - AF[5
&5 B fimcdicm of the Longth £ of the At witharigan 4 {07 [intginsie vy salion

-+ - -
Wemitrodnced he Lrenst-Semestriled oo (40 G e, e e didids |

@:—dl}.dﬂ o eoaly and IR A {5]— —xi 1A, E—T - [

o

.._|I+I Fatia F"'“m-ﬂ o, ';]'i-’-'ldstl TR =£.'|:ﬂ.:|- B, =i, . :i'u- e
1 enngs W h}_vh

Asra -'gi:Bm"'! n|-|.-I-"| ?l:"'
I “'E(". amt— Hogin
A

Feremampat, =1 2, =0, = —gi o — —Ju,u ko, — —dp o -0l
| -=|]l Fo = 1,70 Fa™@, — 9;. L '-||5'-_||?:|| tema

* Iimd similar forieulas fof & 508 c4sve with te3poet bo e corstu e
=g i) and Tae wtion 7 —£i5,

X Symuuetdl famciione A seremecnie Tune - omy, Eobreyiated 55, 0s A ol -
mowmal M, v bt wcveilles ay, g, .n kg wilh el 2ol
a2 el ] K feltea =B oo Oy e wdiic e e fnvariand wosec any pamoito-
bow of e cunuples: 31 wny aeZn Sien N )0 Pilxge...
Fapmg e A Cisemlal PRSI M tan (Doorevialel MEF) i o wyromeic
Tope:lon of the Soorr

Tu

F=T g o alun cemndal Ly WA AT ad

HEMTITIREI AND FRIAKSIDME st

whoere Ll er, ame g dbcecia 2o Ay et Rpg Boee 2op e amd whe T
=g abows somemion ik place oves 3]l salamgEnesnis (i, 0., , 40
of [# much thur e gerespemding o ads o e swoncaaeen] s
ki aestaecd, Thoe 2" iz, — T % Ak i . Bl MAP =
oned 4, w=n " oy X -E"“ &2 endrl Criekien e 5 uol
A L .-:,r. -8 mowers §F, suzeatielr L) Cwes 5K de a linear com-
womaliner oF M5 cetalled 1ables [ Davic. keolall, Baron, 1P2a ),
Faavaulary €u v+ o v 0™ v A4 nwsar cowncimatior o7 MBF. (2 ks

s Traling: paiw ooy such b33, wlioch s dbe romber ol paclelnies af
beipn. B4 amd L38) €20 Thy 5, lavs T, OF: Pled =51 00 '=TF .
TR AR S Wil Ey T B 1 R I S I P - TR L
**L"I;H—,_,..L ogil 1S =T 1M be ] (11 - Xyl =1
an, Aay =35 . AN

Iy B poipeem Sy sepef pecriftioar, Fooet cwbiby Fat {p 108} beelie e
[oor rapizeng e by ue
Fi—edf — el - P ]
B st LA 1 | Ly P R of | I

5Tl
T T T T N T B | LN R IS
ool el show Lh FRK SN sk 74 T Y K R P I
ample: 2o xe =g 1 &7, L, — J+.1L:+..1'.'_..ii:.u:..l::-'“'-m..!-l-.-:‘+.1tf+lﬂf,
L Av vy sabey 4 3y 7 3y 1 owd, Ok from bl e {Heschel) e
po o oennk fi0 =) [1—23]; L4010 1AL T A=
=il —eEp =175 T which peneralizulior of W uodish of
dermmzeant due L sovemd acd Gtivd exarnple eotaasnml?

Flally , mive formoodeswmd vecon e b e 177 Azais mambors A (e, i
dedimed by (1= pN=rT30 =27 YT =2 i [, Epoit {5V AT
eais, (9151, of whizh e ° 52t valoes une

M| 2 3 1 [ .
: 1

b3 : 1

1 u . 1

4 1 5y LE 1

G LG Eh L Ll2 Ly 1

D 1 2y 245 15 I

T oty walE 0w W4y L TR

R Mhon 2T saEs MMAI ITAP T3 a4 |




150 AL vARNLELD UL ISA DR ILY

L1 Charmorostoede murabers for o rengipey s, Lo e gleen @ pnoba-
bil iy epaee (82, &0 B nd oo redd random vasishbe X0 R b e
1Y) with dlerbutlon Funadon Slebi—T{ cxh Let g Jor w0 be che
censral (o7 porccamal) moweats of X0 o= BT = [T oA X)) o
=E(Y ¥, whoete g =E(Y) i the ssparapes of Yilhan g —i0.
W o fine Turlqernor: frr X b wermres g =Fo 00 A7 il demoled
by vorX ard the ssnsged sadrefor Do --.L_.-'.~:Lr5. ic <F of ehe
PR
=t ; el = Bl

the mracergesiyr foarfom of e cenfrol easeen s

!P:-:"rj =1 + '5' n, Iallli' - {-FHI ELY] B Cligg I_.f‘.j-

3
gl e GF e e cmcefoe w

S —leg T — % el
nz .
IOk 3V 08 dfisrete 1=a 20 A N1y I Y8 ) dhe 1 o e b i F
o vk probeDilipie g in k=N a0t ll"u-l.l: e h= 100, g fe! ek

(L) I!l.._-E(l[;] =1 ' om= E

=1 A — i, x ,...._,,;.[,—‘inl_'}. % W — Lot -
LY e By (Y] Lo X, L, DL . b Eidepeinferr Bermualli BV
wich the SAms dlstelbeion diw P ':'.-'Tr.-:g-. PLE =1 =, pog. :-L'-.
plg=. Theo E(X 1% 1 X F=Tomhd3 ik 00 Lo X be
FIPCAVY (TN L SRR TR LS -L.f.::-'..' iw cclles the paramesies f:nl
Xoolhat uf =3 Bl oa] ilt g =g = Ay g =d 1 50T = A1 LR,
FTPERE VLY LR | Y L

W gy wliare ﬂqx*—;u L=

1. Fuciwal mosrers of o BF WHL e solaliowy o] Pacis 1 s
derim Cormagdoglinprese B o = POy =20 Lo Caclo Dl wonens, 0 —
S AL EE SR T R S T v S B P Y S S R R Bl e
3. . Bhow that pe,— 20 elm gl al w2 50w k) e ans
A0 1Ty b i,

13, Saadomr urmicr coties, 21 X, G b Berzmdll random variahie

TARYTITITE Ay TH 7547 N 161

w1 Ahe sames deircdens bwiben, Py — ] e T8 0T =
LLRFTRR B U T he the B el el by cop ¥ F 4
+X 7 =LVt ]l [ == e =
W IF " = e, ohizne e it i ivewe Bloc e Lol e cepect oy B{F]
goc ELH) fennd iy el o,

g SRS ST T ) O I, P (RN O (T S | L I A S S
ko -vebe fensehl 3R oAl Y Owith wnctorr dalbiRilinen lnectesn. In
cAher wvered 4, thers el o el v— LA e mnch et | Y Zx ), oanch, Tor
e e, o 1 e sl vk ) Pleker rine dbee daveheer e o e
fiog ol &= T a4~ =X v oo wonls PIS )| Deloeah,
LR

15, 4 Yorsiela el Lalplies O Daccher 1M Oae [ b (p BRY o7 some
ot wirr e sk Thed -

PL 1

Tl }--‘-_---"'"F":{( }
e T w3 ol .':._.‘

wegre FSU T gbo du Lo gl el dge s dee oF S iaben i Ui jwiind 175,
Tl de™ 1 O o iy 2] — i — 1V (07 e T Lop k=l (leg s 404
+ ik 1 R T = (= 0 2 AT 7Y, Wore menerdy

{rliﬂﬂ[-:‘f‘:ﬁh ‘1 {_Jf{"“ ' r.-nL ] L. I?" o

b dateaderd e aed Mo ddobiu Puetioe DO P LEYS Y M Al e
gor Y oy 1= edurh s ealledt e fam e Dol Ihe soecnes
' {Iﬁ e lor e I""'.: T‘-—“!_“"l:r""] ["'} 11k g thi 'rl'u':'n'rFur__,‘.;r.lrll'm-
iz e rda] by r= o ™ (i —a ™ aleew thal Bp= Ty v
wnl L. o, _E’I wEfed ire g e ok I_ Aoeaeans o Lovides o) (30
A= lwrtheres, o= L B wlime e e Goalinel proom
raern ol 8 wa hovo L h—0— L3 & 2. oqual | feuch wumben: a ane
mood coor @frden o fe )= b 1l other zases, Jr follaws thar piey
ia mulliplivet. v, im e 25032 “Rul wieit ¢ ond 2 e rolillvely poine, 1140
WY RN I3 P F

® il 2 L | 5 F T ﬁllj]]_ 12 13 A 13264 17 1% 330
amit 1 kL b=t wn = @ = 1= =1




&z AIYAHOER COMA A CuE o

Shom that o1 — et —2F— B (T TR ] -y

£ aTo

L1 I!ﬁ.ﬂl] bz the raomker aof diasws of K, In vl vk |.||l_ 1amber
-:~+ s citny with lutegers o awd =l of the eyuation xp—mw Tiey
.bl i) 3 _Enlﬂ i {l_‘ " En?ﬂl i {['I 11— _i"‘- '[5:| If i'ili'.}

15 the dndice 2o Foacliee, of Boler, [62] 50 192, thea we have f] ()77 =
2ams [T Mogesvern, oy -u:'r'i}ﬂ (LY Tl +:7)
I']—I"'}""—L;u Ij'!:lﬁt-l-]jl‘:"_]l:l .!4'" by I:'I‘i:lﬁi %1 plers

N Ll o B L P Ly Sy

LRI ( ) -?LI ¢ ")

[ I__I ].{I—-l}_J

ooaril ="
s [
T N T I TR S L A
Ly ' rEl

b TN o T el B - 1 U WY
k1 =

?lu-l-| —|_ 4}

{A geroralizatian of Lembert sevies is Gl i ] louclara, 19603 070
Lt ripp e 1 owmber wilf sulutions off w= x4 7 with inrepes? x, ki
{represenzation vl noas sz of ow suans ). Thae, A=y, r(11=4, b
canse d={—[F+0" =" {127, FiZ]l—t. bause Suf+07 (- 1]%~
it ) +{L£27 Then:

T oriab®=d4y (-

=1 L

]P 1 .-l I-"J

al—l"-l—l

(%) Wilh the motzmome of (3] and oy =g, + a0, — = F oty

(4 .
_ln. =% ™.
a-T[ } I ;%14

{imee alwr Baendve 12, p. 119), (9] Finally prowe
‘:}) f:,., + 1} a
";‘-'-n

11—

AL Ordiary Bl polpoeniels with suicad seclafla, Lel ol ag he
raficwal ﬂr.E';". rd lvl (be sumbers £, To Zofined focmnily by giai=

—ﬂIPL_,.z..rf.-r b= e e A mompEzy and mlldent condition
thr: Bl penbiay o, e sadonal Sregers, o o &, do thal for af? Bz, W
B 3 s PR ) =0 (ol ). (S [Canilz, 1580, 19A8R], [ienbmnd,

o i ——— e - ek

E -
i x?ﬂ
16, .
. h_"
t

b

LLEMY . FIES AME EXFAMELUNE 142

DT ) Leffae Loy, are dngopa s IF and gy iE the b, dofimed (o uctively
1_-.v g0 = [frapa (1—=™1", e all irzegere, Comeider then log 4ix), an2
gupiby Eo=- % Lo ity Taen apy e Mabiua ioversion formals

[Ej ol Baereisc I-r-IJ-

]H. i l'|rl._" .ir.r'*grmgr _I,rnrmu.r.n {|} Ml T =¥ "“F:_J"J Th.al.
l:!q.."p'l AN BN F.,_:“{IH L i l'l—_l-:l_' ueplop )=

bl kol I Bupprsia flr =0 bap T Fun T s s 1) e
L1, [or osery LIJ.I]:I.[!":}L namber 3, with §22n;
A k= £ B bl T
R P I

19, WlafTs b casfelons:, Theraara a,=[L,4 Fr—2) (p 770

E L 1 =2 1 4 3 i T & L L (%]
3 =1 lal 5% [ad MC% F¥RG ENGS

(11 The antener g, 1% = oomber of dabribaetioos of iedisor pshe <le
“alls rzrc m cibsrent soxes, e box contaiing atoncst Tokalls, Ta)
Crr=1hugg ) =1200 1homg 430, {1] IR N LT T e Ll LS
Lising Lhe olmtien |ﬁf| (pe TWH) D P wr = 2" [3) Fun 2o,
we caws rthe Esympbols equoalent - @30 M dma) 40) La- eerh
pr-ae nocabes a chem e, 1{nwes pl hoods

W, Heewiz Bhone (B weite, PR 0 Cungick 0 g Une sel B ool el
Togetivrs oF [102] weoose sel ol coos i a1 b2, o, broan
armmnantg g ik fookhs s ol p s

t_‘l,!.l..'l_l:'.:x +.1':_EJ.'I'_22 —...,+EF:I1.!_

. . oy ! -
=3z onE 0o U we iy o

- LT P

|..-||-_rg:|_|__|'I .

| E,.;."__I

whrre Hi= som—alion 1+ neer all M ocheices ol gy, L, ¢, independendly

h:':-.:inﬂ rom valies TF ans . ararl E!'—' L. Orarralizs lier —ere  la
FETRT
It Dapamadaens refziod f0 |—{1 —@ P (] Wher & s’ Joure Riven




et ATWALILAL UORM I LA THICY

iabegeny L capeese dbe Tavbos cpelcicote of S—(0 o' 07 in e
poiof -0 by ag exack Moa nude of raed (7 =20, Cas deded 20 p. 216
Bacle v Twowke s owpparendy ool ol 0 2oy [Liee: Putting
Fe={ 42 =T o wrbave x— o b LF T 2ad S=0 Y5 honee [2d p. LAt
vin b apolied ] {2) Far any regd pumbe= e,

(1 +.i- 4:*:‘" N -1r]|"

b J 5 e )
— 4 T

P A

S Usin Heomies forsuln ([3d” 2. 1501 peave il oer ATTF 7

S L) R S YA
E‘“[T_; Thoa S

AL Throe speokel Irfasgidos Saatraces. (ODviondly, 1ne -Fre 1allowinp
compatationa of mfirie Ieeer oz ymilar raleass sz e s esll 5
themotricea s 1omented at the e pamstannd gc-Lonmn, se . dlae oy B e
BOOArE ek mAdrnos ) W les olw A b lonele s voeflice oL .o L= nth
c0o anc b ath enlumn b the matrip M, aoc we let " g A ) deuly
“ht creeespensing, codfBuie . o e omtiin MO {in the cnse of [T
L lar et
po LG (1) Let i ko I'..ﬂ' X
i Tt 15 20 coaficlant 07 1 Faf &) inothe Lozuers polvnomnal £774x)
"

. _ _ iz
of p. ﬂ'.} Tlet |'.I-"‘_J':'l..i'1r Ly BT I'h+ ‘|.' : :} [J’.’r'.'lr Strachtfororeard
- ar—

ot Sehere pnd =0 athoradse.

wedlization, ar the mzihiarl wb Gl 2 142 |42 L. J;..p.,a:}.,:."{f~ pe-r
LK

ol Lt aund = ladizesa . hen p"l_ ”"'u:,r_-: Li=[— ]' E{;_ #) et

[tewe- JWIv], p. 18 Bee abe Buerdee 43 p 9] 73) et r,a"fr,‘:-

- Finto Al W pul L il 107 Otk ML =0 othorsi o,

Tlou !, 4 )-8, _, For k08 and | =3 atherwise, whees fhe & o

Jeli.a] by f'|'_'r:|-z'u_u b

I, “ivcrsien” of senie padraemcigds IV P exd A (2] deoue Uis
EBapoull [[144] . #), the Jeomis (141 e 500 aml - = Hecmie

BLETITILE &1 T2 ANST0RG -k

[147] pe S99, meely - oomi 8, 1ospred el Sl g

L = 'r:"'|.___ ] T g

T _Tl:,-"-'_-'l I v 41] --..h-}

e B L | X 2-¢-5 T Sy 'Y
Loeihwll

M =gl2 " okt 2] AL ).
Teetad

£ 5 ammewhoal ;o diviou 9 rvers e Gueserbndirs ond Loapsens
polvnomals ol g, 30 [ Lagraogs lomaeas,

M Clomruge oo okt s, A evveriny F ol N N =r s wamndznnl
swawen f blovks of A FoPWIRN]Y, whosr ooon gouals &
|l yew #—. The mumber 7, o7 coverings of A cguale 3 0—10%x

T [ L . . -
DT TR L w o, S om0,y AR, Ay =200 FERINLT,

"AE, K
| Homer [ (0 =257 ]-E-‘(;]r., BTG I T R R T N

compre i Al neotes ey, 0f crac=irgs st g blocie, 98- e arad the
mrmbes ™ onl mrnmpa RilD sebbocks TRed 08 [[Correet,
T+l ). Sze alan Bwere sz #) 7, dU4.)

25, Regefur olwbes [| 3dwbide, 13700 Lol e b oap welzeen =7, and
Mg dinllz w0 A —a We chigin® aow g oplen el o0 W Lop2tle. o oa
Flack 4 (=%h L. & be ik oeel, wioee fa—a4 L =gy ae e
(ap—or) clomertz af N~ axd e block Ay, Then e diidn aean g
piemzaw of & legoiies Wi w Blosk A tromg wleeh we pbge 2 Tew
ard M, ci2 e wand 1aw bo comsple the tolel ramber of coes chelng,
calbed ropilar A e drh oo ek crde of B CNSATHE TG CUOORN
Nk irs" Hal:

1
U I 5 __ - <2 "
m 5 ' -1-3i- tar
ﬂ!r. =4 uilk,=n ﬂ:|!-?|-11." |r|;.[
Bygbr P,
where g =1 o =1 oy — e — i, oo e, — 0 CHE Conide s e

g-Tlocks B o2sialeios jusl letme the Jagt coramirz oporalion, 2 1he
BT Ly dfe W BT kg ke 8] Oblais Jewn s R R




P dpoy=r {2t larml]

113 AEAY A ML LRI H S . TR

o el PRI e, and wlsn chuadn b e ol 5, Sy applring
sha myveeiom formuly of Lagran e,

26 T miwbir af eomsieriod rases ([Ride], Uhlembak, 1535 L | Gilbor.
12350 ) A ponpcersd poaph, oner M, |ée =%, 13 3 graph auch that ang
O ¥ '1d naings aee cor 1sztes] by at kash ame patl [Hlch-own 1 P62
Lot nl:.'l, !:;I ke 1 bk | morn b nF[r.aPhs with L neades ammd & FrII-_r-.:. arnl
Pl &) the bzt of 1wse ameng theh Thar 27 rameectsd 1 ey,

o

I(m, .ﬂ:]=((l;’
-

thecef of el ro M "conmected” T 1 by 4t dpany ofw Pdlh. Hov we choose

xe X, oo [t A=A [x], Coving @ oaoapa an ¥ L esivelen 10 g ving

the teace ol (2] on Wy — el —

granh nn M F2 27w Zrod;

. The cumapepe: compoauss O 00 ol woveres pei is

¥, amd L are - £, MARCAYET, A
- o .

i b= ¥, (H_Jl"'ll|-_.+1,u-:l'. in=1—=1, % - mp,
LS r
Deduoe Croin ths:

rr'F.l.

Elowg genemmlly, 1ot kald, &1 b6 the umbar of pmaptos with x vorbwces and
¥ odgen anch that ereh connedcd oo rokzol Fas the —rs-cdly 37 gl
Pl kY e ten qmber ol those anemg em hal, Mawcceo, g
comnecsd. Ihen:

rJ n
T Yl f;}"ru -lna{ & PR TN 17y : I}.

nEad '|._

7 v(n.m:j' o -mlj LT oL ) ‘-,l.
Y ia

7. Coamruaiay feoctfum wel songeeianion of faiegrsle ([Some, 19"""']]
1) LeL .F,.:-j}.'t{_.;-iil.'uztipd.-ﬂ" st el ag, Than Y., o2 —
it eos e B enTe T dpamh L g IBF 1)) LR

By arpandirz this w1 ’L:mtu:t im# o power agrcd, deducs that
Irnda, ATTETIM I e (e ereffoiznte

rl..-:—T: ( & Ilr-"l_u-} {:J-I:_Jl;_‘l} :rhl‘} the rerriciire =lation

_—{?H+J] T ,":I—-lel+|. Vpaop- T sl s
i-:l:w.. of tasar,. |, ooz

— = T imm et

—————r

—— ——— ——

e 4T 00 PITICE AW BE AT DIMA 1£7
et
Fan 012 1 4 F -] v 3 i
L1 3 03 ET M5 W 19T T ATIAE  addTn g
a 1 2 9% o T AR THEIET o ican 1831Run
) 1 q = d°h LTRT 5ai3% WHEG | qiwiax)
1 1% Wt A% Ak SRI2E FORB [
3 I 925 <725 Lk TaliE0 LSO
2} v omp.re
4l i
‘1' z 1 & ie—m - . ‘Jr N a2 -m
TR R R | [l o ol LT [] = 1 a7 ™ dx
. : {.-.
N lr.l"!l
vl Cozpuee o Lemen® o ons® e, v.'r'hE:I'l.. e und F oare =0
V | by, ]Nﬂ"l I.iH nay:
-
‘ﬂ
L rl:in"'l;u_m!r"*.ﬁ.:‘l;ﬂ—
ALl wl

LI A @ L+ 30 ]

2 Fib+ [+ 182
Py Camgecs Mmop)s 3 (haga il =t ), alere poxmd g e
"{!I‘i1i1|""'|r||-E-"; [‘.rr-l —.-13&-“ l,b-lh-Pl qr]r‘rrH"l_J!f - ‘|.|.+.3i':—ll'}_1li.?.',
I he swwrmbsd with Jhe wclbadocwn el j""':‘_-"—".'x:lj.]— g
=iz |

B A patiple weofe: Tel §bepieconepen, eerdes o7 ordar b cefived by
Blrvrcende gt -l whers ke rumimalios o wken ove
all sy e o duleders . fz. .oy o whic mre all2e | and colalisely prme
Toen F— B (AN LS T2 T19%5) 10250

2. Exparsma of (resimy §. 18z the Caoche 3o oty

Ahwe - = =T = 1370 -3
ALl
. _II." _ ] EII"‘—l:'._
(" =2 =1 "I{_’ )
T Al S E Y i U i | '
st -

"-ln.z—l.-n—?l ]

(2t




152 ANTL AR CERM AT T O

whope xooarxing e 1o ce mbmnoned ([Teivelr, (803]). U flp cama
formulle o priooe:

. e LN

- Lt r. - - wimm a
caix u,%u g e v j[.l,r.- 1
e EIPY

p— =.'_%;¢-w-;.-=—1=;|=.1-31} g’

air™
cofa® —{?"u—lj :|-r,J -
J S maamialon forrods od rifcremiteg corrGmRasarial raceiics.
r L 1= -
St 0t @ D7

1 =K =44 C
R —u[ : ;'::" —w g
i:;[l} -~ {im — _]{' ) (e Gaerive 12, g 225):
k3~
- —l pns
t}_'n{ ”E{\'i:l ‘\l‘r 'l.-':.:

4.

F:{-H"“‘r'ii I—F T

I_. I'I. ){ ) — =1

min{m, sp=1NIM )03 T LN
1-:-;-nr.1c:;--:ﬁ'

; rna:.':l:'u.u]—g.ﬁ'[|'1'1'—'::|+!u'|-i"r'fH+l'l;
(PP PPl ’
YoREL = n I - wmd e geme alidion (ol Gouhln
- Ry

; {i".-‘ (_1'-'.+ll||' e« -

[
-

{n+1 le‘ y
"."+.|1} n-l'l '

S0 =L O Y-

ll.'-.‘

IDTMTITIES M0 ChIAMEIGHE (1]

UFTL T T
i h——

. —_x "
LRl o B Ay ey
;' :.:;WI 1 = _ [ur — J{l—.n’._l i:,-"..;
S F s kg - aype—1j

[Ahcecreo, 123300 Finalks, all the £, & 2., . betig =0, lob s wvic2

(:;';]r:_:l.h -=|J':f’.__r_:!s1'f"__'.'_':_'-1." {';1:_

EhE.. {2

}lu._:lF—.n:— L:I

Tlew, we Lars e (3], pe 20k

' £ AP
R 0 T T LR
-r £  vNFls
The readey w.] Jmd i [HPwmld, 13452 alenzp ol e v Loe scsolls o
suraiavs cooceruiug biooocial plowbilies,

AL swe ol e e-th paners o fhor taemy @ arriifirag i oepggression
Lo Sr= 0 Ta o Gx - 11 4F, 3 o metbed analegnus 6o dhat aead or
20 250, fod th veiue of £.0: 4 Peneten 27 the Beraolsd umibers, Qe
e wulan  csiablal the  reumeser teldtiom () eSElegttE

hvh {r I! l: aS g whest Soimn. TAR Comsidar 37 - e | xef
and "Ti.'r."ITh‘l. then a4 en R [rs{u— 1" &Y} "Ly e bine ikl
whe 11y As examples, tor r?"—Il+'-‘+.'|"+---—l_“..-!.'1—F;|i, wr, h-d
T 1! e
i =, I:—|: ’..'_., et =1k
Lo
A, Fenr arigocwnzieiy mencaapion Seraeiae (| Helsaos, 203910 Foor
rlerer = owe hoess;
E 501k —2_1'_'-.'("'.-|+1}[}'I"|
r=i
r e yrin kDl |}~r]'|
! | —_— g
“ E : }nl: J snkr '
n -
c 0w EED 1= .
2 oain™! ha— 1 - ]"-"( %
Y r.:i_l I:' r—x .|'
Mn[‘”: AR = Lt adad2d — T ml2 .
ﬂnl.i'r+'l-rl.':' :




1A} ADVAC AN COMEBLHATORICE

Yoo =— 442! '{1-4-1}( \|.

= T
r Ir 1=
e ..r"lb[-i_fli'}],
1 F"-ﬁ'_.i GBI rX .
" s -_r- . r k
-l:'| Coe? +‘kﬂ—-—';—2 ar-1 E%|2?‘+1JJ{
= ".r_':'-r
e D Y VS
W

F.I:I'Il'Eﬁ:+ 1212 _f"'

A Ol ths roodp oy gemigx, [or compuiiag the roct ok melch
betweer. o ard (74 1) e, indet y—dz+ml—w, |of 2wl in ac—dgy.
Then, fradamr—10) T=taeh (1 ma tgad Ti—fru), which can he
(larmally] inverted by the Lacramgs hormcla: w—f 57002 Relumir 2
b =t Rollowing pudely asyougpls v expeision Indds.

i n
w r__[ T
wrafde — N v
whore the C(m, k), choscly rdrretd to arctanger numberz qp. IML,
B!

Cla, kim-

X (R a)m -

™
S T 1
IR A TR

13m — 1320l 411
vede — R0 {2NE— K+ L)

AT - o PG e B AT

Hare ic 2 mbie of tha {im, &) K
o
i
mE | il 1 2 3 £ 5 " i
0 1
1 1 |
i k| i o]
5 11 1 Izs yai
- RFs| 1281 Al sl 13:19
3 5 LETTH 13370 130330 13TETD AI0E 5]
b O LSRRI ditdes] [0 GRAMIALY A g L ABETiEA
T IEAA BeSlus AR EeLas, Jifl4adet R JeSigs SBHTIGLY FUIKSIDEY O 4RURVRLLS

OF coarse, when a=1, x=igxe, e aloenuling hodsmtal sumz
eakerd Eulm's resull: z={a4]ex—20, oo™ W2k 1000 whers
t=(r(r+11"" and

. Jrl:-:-.}-'- 1P TIFTE:R &2 0 EXTAT SIOHSA 17_
ey -
r'|.' w12 4 ‘ = & v
L 3 3 e M ML RN I

(U w0, Jus o [*Luk- 1M6 1E . 727

S AR e fienel, fnmvad weefer =T 0 wli ™ Lel we define the
mtezers A A by Dl )3 =0 i &307 (1) T hete nuobere s sicfy

e [plicowiog weonrmenzer Afm el An—L k= FinIE  Jw s
A =L ELLRa Ur e =1 7l £J030 A0 Sml 2 15eailar
sew e Lon Lhe i, &) ettt B D = L i, e, A

VEFL 1 1 Lol jim 1ablos 1of course, p=4 ! _l.é

- e T

e
A, &7
w k
r_:__.-:_ | . _::'. = & 1 N T ]
i | ) - —
! A L
JE.I'#_ oA 4 1
Il._;"-\.- 'h.",\'_'\_:aa"" | 4 I i 1
et om i 11 A L
: r ™ 77 152 49 yJE 1
| T Icdd ANKM B8 27 moo 1
Ii Booeld2d 343TE dKes LATE w0 oW ga ]
. w0
s
RIS | I T
L - I
3 1 A 1
1 ; 4 b —F I
a a1 e 1B k] |
r. .M -3 ol 1* —lir :
7 511 o T a —77 [
7| - AR —TR 26 - L T L

(3 Prwe vt AT Afk Ep)— ] an, b ik — 3 (em wka Fuernies
14 . 261, [ Fad 16 p 260,

3% Forewc) wagreeeps. Lod ko be ihe w3l 3cchon o the Poemat ine oo T

YRS I!"'.

comprszd of 1he banial car Bk enbs 1, 3)— |l Co i e sy




1R ADVCATLCED e LINYTFAENR

aptazon of w8, e bm 3o

0 |
F.= 1} _1—(1 E:I. IFy= I G,
! I B
- 1Ll
1 15 «
=11 36 1)
1 4 w

Prone thal I =11 wiers B G i Foseal rootriz (p. 142) and “F fs

tramcoae, (2] So, ol (B — 1 0. barcire G 3 92) and oll coicizely
1 i . .

BT we integers: 0L == 1) ”5'“""({'(\’) Cib The noizmed
e TR

coafliients 00, b in N ety Ol = O (=L =374

Caca =104 O A = e Oy by il 07, =0 iE 2 2o Fa,

eacen! O 0 -1, -1k -0,

{::l-':-l:]' I:-::I':(E 1)- ﬂg_(s
] 1

L
| I T
|—th
T

1
§ & 4 Ao oI
ol 4 103 0 Co— 1 I 35 15 4|
S LI LU e 35 e 23
5 b Sl A
1 .E' 3 - | - |4 - Iy '1
S R R

SRR ETN S by NEREE G LD IR

W2 ard T, 0 = =T

Y@, Slropls wad hie scaemaitsen: Proveleeecgaliby (U arhee, 1Weda i e

L0000

A deaamplts e annxttice. I: |:| The A, ~akianh & [:*',.‘-1 I:_]_ 1. (151
over nll 2reiens of mbepers o L fe] ! e dlEr 4k, - - L5 i
|;.'|,]|.|.u,|_5 f.“ll,ull Eq.ﬂ,f:ll wl S 1 i--l:n', .'_: ix L= g-i-til'.E rurbar o e -:rct
Liid, [.Erj] |:p :13_], 12} Tz s im@eze. E :'.l:",' Faib- 2 =y, :,i'J']-.

I+ +p-1

FIWEST FIX AMET | et A SH5L0HE 7=
Paked cwe, w osedong ol integmes b sedh Ted & Tae o Tag—p,
equal £ oo AL (m, kD II':‘JIFP_.!: l:';.r[-.-_-m.':-'{'!'_ 1Y i g neenber
o™ 1he gecrnd kind, [ 14s] (p. 15, [ St . Cowsider 7 0 om0 OFheT ]
15, F e Torvaws o LT Jes-Siwr (eve, foo inswwmoe, [Raucks, 13643

3 ﬁ."]"' Fi e 2.!:—;"]__ o B

oeiTae W) L 2% fr I

A o govmuaer o Kierdae {[Tloudar, 19a2a], [Coald, 19632])

ME.. {Ii i III o TRE Y =

§il, A formaie o Fonad Wowe put Ay o, 4 — (e bE]
we e

i gt

Yoo A B = Ay -t B

[[ould, Koy, 196sT, and for 2 eeciveiofel’ pooa” jRlEckaed],
[rovine, i036], w2 olrendy riet eimilar ombers e |5k, e 36

1, T "Manee B’ of Wochfake Traa,  or selo] el
copetanke [mampoes, fop iERIENCT), ok ws e0nsl nar e A Faees loms;

T ¥ o reld]

Tha "t*lul ar‘Thearer' msseets Uee. Lhe coctos=mt oF The moatomial vyt
AT X T e amy, B Al ulegers 30 re pa pnereal X

AT KT B oequal 1o e crellidem ol (e rame useaal i BT
v ere b e dolermltant:

=Ty — O iy . ¥
P 'f"'i:'-'! | —apqxs ... d1.¥af
— W, %, e T

Li: wther words, ol e dencicy sl iy dencted 0, P A8 o], cpep
W v cofor matmr ool he ox, sk, du AL 0f e fnﬂg'l'-'ii'ﬂ'!l me. it




L7 AU VERICED CLhm AL 0l (At
of the =, ie X, then v bave (with che oolativ [38), p [4E):

Copoeme o] (AR Lpmirr. e el [T — AL

(1 Muchlubos, L 2L5] g 83, Sce FLoala, 19461,

Put T —1+%5, then e reguioed cvellvizol Bosopus Ve d0e o ieian
L Bemee, by e Croliv dboeseto:

Ayt i XX

(e} Jj j“' 1~ _h,,drt...dx,.

where Hacintegrabinn contonm ans vandos amomerl s o2 Then perlirm
the chanpe of vaonhe v s, ¥ rF| #], whose [aen e anees P
T2 |

42, Do foremanln. Tl s Dorooes idzalile van bz s aled s Lol eay;

L] ol E] 1 |
E [_”,I.ul.‘} i mli "}
a1 LR ! |:.III||
Tide 3 » spevial cage fa—p—e—rh 05
1;.,(5 e [r+f‘ W kR [LI:'_-I__{'_]I
E'+.|) o+ 54 ||._|1+F) alile
Ciftar: Olrervs dhal S—(— 1" " 0 v [ 7= ) 2 —x 17
® [¥— ¥1***, snd Coply Tien '[|1E “wizotar Tieoreys o Fxerclee 1.

([Cigon, 1821]. Sea alsp [*De Druijn, 19517, p. 7L [“Carte ., Foaty,
[260], [Gond, 1] [Gould, 175%). [Ko hnrg |57, [Nuu._ndm..
PR, [Wnacar, 1465].)

L A Fedubifid fdem iy doundrnig Mre emrnemiemrien S it

I'-;' . "
nx_n{ lm“"'l - fﬂ{nll"'l .

mi |

. T el o loribed fr e dforpmatived o s dac!) Danediees || Connle L.

Zros], [eiaticn,
Foalw, 1963, pp. 3400, foa 2 swooconatatio: e coal coon, (oo,
19627, S wiwn wy bosvew e pouon, wnl JWEIL USR] | Mo

LLEX LITLHS AT EWNFSRIRTCITN

|_CI-}.-|'|J The mumber wn) of Ao oumandals A, 6

J'I'

|

PR

b capeeadon o7 v,— o't Snh whene Fia 1= e po 135) a6l dhal

= B

St A en

with &2=17%4 | 0, 60, (0. 1y} The A1 valve: of @s arer

. R |
. -
AT

- .',.»" H

2067

1& Xama @xparifomy rebered o e sforfmeeilies o s genawe, S

Hia pegued, = weile ;— 2507
wane Excroise 30, p S5 Jina -

rnil 1, for the Bell polyfaorlal, [3¢] 2 230 ) We huva:

BOQI =471 | fimmanp| o

l'_u:ml;:-.,]m rty,

f""'ﬂ'_]=]."_|:—]_| r *Inft':ix‘

|
@f — n

(2] Homeaw,

=it i PR ¥

.
R ey

(3 Find sieni e ecowmsiong Fon Sl ) os o CGe, e

-_,f:||13-.|,'||'3.'_|'5 To1mon 17 i 14 A
=T aimr 1T 8T L4 Rk P03 TIer 3 RERE GO FmGdN agl v el

Shacliaee, e
Nv elee Bule zoosianl, f,'['} Sam

1-.:ur_.ﬂ:+"\r} 1 ""-'_t_ J-'r :-'!r

13 2N,

P P - I R T




CH2FTFS 177

Nikwl POXE A L AN

Thiz dhnzier sulwre the Sllowise prebiem: ke be pven & eviem
1:_411 i (. .,-1;,} oOF pruzzars of a cal A, whaore pawroa] rels- Gne dre 06
how Enpvm, comzwie ne candinal of cach sulrzp ol & thail can bz forropd
ky Eking inzersactiona and awinota o the given salaess of their comp -
men .

In the xiques, we will denws the futorazotinn of 4 ard & hy AKX R3
il as h-:, A, mmli.ﬂ'l:.' e n:'urr_-h'mr.r' wviF A h}' e D.d_ Iia-h
sabtet 07 plie=a 170 pl Ad] bz oddeded Ly oo bowes Jawe ucch
kello

4,1, WUMBEL OF ELEMELTS CF & O510h O *HTLIALS 1R
Wa mamt 10 penetaliza the 7=llowing formclas
Da] |48 —lAl+ 18— 48, dJ:i—an8,

wheye 4, 5 ure subeese af ¥, and 2ar Sodews (maatoens [0, o 25,
and [10d], p. 2&) from:

do . S dg[R-AB > |40 8= 4] - hi- AB!I=
— A+ " — 4]

Toie intarpretation af {1a] Ir. Flpume 33 & inmudtivabe clear

[f o=t
|:.-| ' ]
”LEF_: J

THAGE R A CHeve oy, wo Lodisasean losion, oormersae ) B o £
2 pesuibery of N, D0 wtfer wores g samaeles of poodec’s 4 A5 A S

EIEYE LA LG .

Mcumag W SGIRE IRTL B ARILDD oF CoddeifTir mile cach ater. dhes.

1121 dled, v T T Ay -
147¢p Pey 5,0

- DA ) T g e
el PR FR W

(Toreule [Tk in alen krown na brmela of [0, IS, | Syl vz e,
IR L Narleld Reaclhee % s e ar - )

strd, et tae cther oy, [ DL F] L waiie | B ;

(171 Usng Urreese 9 0 130 Lor =] winl 2o odues

LI r4n
[le] &, := " TR B T T

1= = '1“:._.--‘R.J|. B ]
Lovvpalz L] bugo ea:

D] Ja,wdgu wd, = % 1)fF "5 —
: 15T

—-Ny, HplE, ---|-I:-- |:|-"' " H,.
1.2;' 147 & b= 7 tubee! nal [,rr]'—{ld 7 fyoen T e D aduee
the “=leawing n:talomee

[16] A= e e hA =N, 1A =4
'mo t+R

el
Par sl | U] ceswmes feathe B o] =B p b=l el o bloack s =il
A bl ey s sl O | 2|
L R E AT P N R W TS LU

1+ 20,

W Yoo wpue bp iduciion oo n Beeses o0 4] for myeudiey T+,
L Jel:

[l 1 L sl= i L &)

LENET LN LR
1~
-!-"l-p-l-|| | L.I l'Ll 'l L__I |:-:':|,.-:|"1|,:H-
:I*_'-,.r :|l..l.r.|-

wheo, il [Ir.'J 14 "'l]'lj'lﬂ'ﬁ.‘.ﬂ i h:."d- e hadve {Ilﬁ.."lg e melaling
ozl =i Ve [l |v] 270

LT R N X e S PR I

.
IETEE) 157 ¢m =Tan




I ATV ASDIEDN COMIIMATORICS .
i
[ii] | L) dd A= ) £ |4,
L7y IETE e
Auke lwiag [Lh, ] into [1;.|;_'I I TR T !
i _ )
) 4 —\ Al + % =t A, =
:i'- :l:'E;-:'II_]I
- T N4, N
entlfarcl”

TiEcred B Comditions pad aote/ s s i Thearem A) jfoe Bt 4L
& Boiip feie ve oo e
[ Lideed, = F (-1, =

g =T

= :L: 'J:THFI:F:IJ_HI':""

n¥ ey

-1,

W Folcwafrom |4, da. (o] Bidy ol ow -8 =4 Ay e ol
frem [14,F]. A

W 2w eramples

(1) The wlewa of Drarssthesa’s Lat gy i=2f po{—dl pf=5%. ., b2
T.';'I.B jeprandng aequencs o] pome ucinbers, anc et r{yr] Aumel for tha
anmber of prime dwbers char are 0o Goc ooesl =00 Let 5 oo Lhi :|_-.;[
ol cve meliples of g shad helong oo o= {2, 3, »p I 5= I I R P

where k2o, 1), then shic meams sl e (i fadtor of g = las Fre
tran pg asteE § 00 3 pOme roneer swe b Jacysa The
| fdy Ay —wlal—nf i Omhe ciee sand, for [af </ e e fonk
*lue Bt te e v hebangy foe Ay A LA ERNG T rsnd s d oelliphe of
Fupa Ponerld A Ay Bl B 0 fweie pOXY I
b Dpd ey =5y, cnlled the fategrad part of X, and oo deniusd By
[x]- 3u we olluin as fsolt, by 7] {ml with L |=n 11:

roo-

IL inj—nd === ¥ EL |1
[E]  =inp—ndjn]={ {T e S
- L E("_H i_""t':_ I-FEF . "I
TR R R SO bppz---ff

FIFYF FIEY DILAS | P

Thia farmla allows we o compuly Lisoreifoally £t il we knzw al
POmE AU eIF A
4 Emiumtic Pl el Lt % -3 B be e g apth ome b st fﬂfﬂfﬂ;hj
el =1 . 5. mb ond 7 Lewo e aer % 0p The CIPM Gl PO AT
ober cmber Pyl 7 od ey do coluan Uie wodes 202 (e Teverr” oolora asch
that v caljaven? neides have differzag cobeurs, Indeed, oy volounnc i a
Lo = e[t LA ey LML sl that [ te# s DA
LR I e R A R Tl ) SRR
Palpb=dA—= 117" v spootssiveiy chovseyg e colrues of e ol
T2 f40 b the samz wanien ol 08 Ja), we Td 220 —
uat P NESE T PR | I SRR B LT AT St 1=F L1 Le s o
g a e alwiys apaipenadal in 1 Fur 2wl efge he®, 1 gisg —

'wi himvnc,

STy .
EE .; :I ler Ao 131" e tbe g2 el colnartg wloh give e 510

rul 11 lu IFn:' Lus rrlee of . Then, w0t TIFL Ppid1=]3, 45, ENRE
e IR EC Y PR R i ]+| Al VAL (g4 )—.
.Nm'l. [A = A= =277 oy Ay = -{...-1_;F- =" % and any oHher
[ e, - Al 23 Ieon pelynomial i A wdth depres £5—10 #5171
teoseen dly. Onngedg ooy, F:,l:_.;f;l_;l"—!?.:"" L-p-.—ri.l_“"—;.rrl""+
+i—E)" g, _ A, when: tao a, are mrepere, wrich a. _an be

presen Lo ha =0

Iz TENewing pe ly o oare wor L-adibe; TTViT e prezh & Far
coriesien campocon't W, Wt Py, =Pg oL (LY % e 2 treg
Ued orly P21 1778 LD W F o a uulul:m [i= e rowlt’,
Ther Polih (A=11"—1= 1 00 13 (LY] IF % i3 the crmplaie Biparis
grapt vath pars M and Miie lo, rle@es e M, poil, then Py (i)
=5 Elm Bl DY -, I 2 ) ITF I8 eanmees, then
P der every inteaer L2060 (WD) The snalled oo r
sach Ml &7 e i morzrrs enalleiga o Py 270 iz nonkae af coraprer culs
ul % [rey, Jor dnclaree. the loncdueeciry suteep of [llead, 196570
Fimalv. 2 ui merion a1 b, wnselved prob=ms J1) the ooz _ter-
EaLicdt of tfuvrimic pabmnndals; (1) fhe ne-modalioe {20 2698 of 1=
excelAziEne 1, m oy, in Re, oo (TP The coadption a0 ta gre sl o fae
the acomwe clacmualic p:hmaiak,

Feliig Al

PFFFSTIOR, o Gledan [0, Ao, A o mabsnecr o A0 et inte—
caneealk I cad eal 7oy eessingicy o @ iadevseeiion af




Lkt ADFAMOED COMELMALELGE
arbitraey  wlriets @Rong G depeads oef on By e od kc[e]

Trwuus C. Dot ha gieey i forchonagabds seitem ar noosers of &, e
':-l'fu A inruy .-H;'ii “Iilfi'i H¥ ’:HT-E-'

'l.
‘1] |4y A e Ao —p ] — IH;) |-Apda] +

A {\;) Ay ds] =
R G Do UJ 1,
ICiip 1

L v
[l 4, A= =) A

Thie ip £ lrrmadimee comse) we vy o e dafon en CCanlzecfiageabil=
ryaeme and of Th, 7,

2.2, THr '"PRORILFMA VES FPHEETRTA®

Dizevamioe. A peemogaiion (dlofie iniee D ) il I ]| =% I csiies
o derdnwzment, F i copc et dmow e Jooed pwea, or CTDCOOONE, SFG0-
lpoklenca, # rha sowre trsr Jor il ca N, sl B

rabrday :
For exmrephe, the perotatinn e, _I-.;rrdrzb | dees med lavg e oimendeins,
R . H A
waike =yt~ f3E "“"'1"‘;1 hez L The Fumeus “prebems den fecoroes’
hadpazita
{' *Mantre e, '] esas a3 of Compct g e meeber @)ool defeagm

ik oF &, oi—| 5

Truees A Thw smeeder o o) o demiergereals of N 0o W Aqerle

at

[24] d'l;n:l'—ag{’l: |]'““
B Ir'l 1 :—l'_l'"]
_EII, 1||;_|' | .

BIEE YitRnIT1.a3 151

OF E0E5, FOF B2 |, Bhe nioper cdoracd A5 ke 3
(2] dry= w1z

[He sz EJH], {hrmlal hao o gpoenad e mauar o ailysioclal Tag
r.rI::rrl:I_ A=l 1w ma-inm r-;':|

M 1o berrty N owith o =F1 2, ). we derie the arl of per-
vetalises of Ty by S w ] wnd e eubesl of B [a] eznsisicg of por-
wiatatione @ swde vind afib= o el By @&, w], cad Bz et o
serartaenents af [0] By D[] Clear y ST =T [d] 1102, =) Hence,
Ll;' Tl oz B |:|.-. T_:-, {im |:|-:|;

[23] #I'='ISw]l=d(m1| 1 =}
HCA L™

Py e Ly, Cug, . G0, wrn inte Thargeabls (Thliabow po 179}, sl
Pvirgag=o, 7 (D aegelealowl b giviog e of dlee pepmulajons
0 [ =y 1 Ay, wlinan bokss mwctzer is [e— R3] (4 Ee o m B
s, Fa]lolods . | LB applal w [ 7, 2] o [20] By, tor
[ 3o ], wwe don Ju ) e wel ceopen e aalily thae rabyeas ok peat of an
albe mativm sendeg o (b dime b nevleeted corna:
% (—1 }1 o

w—r b :1I

I ]
L A T p—" . T
i [ =1 r1-|-|ec-." N

la &='-- it ] — a!

in [+~ cular, LLEAJ whemia Ihat |'"r'|" . -:*I[:Jr:l,-'n!]-- e The way bhe
nronatwre ~ owmloedes Bere ke A cocinabenics coobkely has sl o gly
Aopealed Ly e osaginabing ol fhet wemptte s o e 1AL wealuay, o
s eoleunial o @ e queids oo paely Beave e Jole on e oy
i e cloakivony, wnd woale al gooed iwee o hal wlhien oo Lheo e
probabdlity Bl oobody ges book Bis oo bt de Quprrosimesly) e

Anther rethod of comzodeg dd’ ¢onengy of cteeere: i the
ser Z ] of perosintioes ol [y Cor which £ = [a]) iz 17 st of fised
poiia car far cmedinality o v K e

n
l._—..:l_-nJ = E :.:.q[.l'l: = IJ_ _‘3I_ g |_rl]|

LT | [ [ |




Lis ALY ANCED LoMBIsM g UAHILY

Hepse 1= E[I=30.. [;}mj.v._x}—g:m {g}p deh, Ty il
[2n] folowe b the inverdion forrula [de, o] (p. 143)

'HncRES B, 25 bl din) el dovansmente o [a] des Jor peaers! iy
fesckrrcsm;

| 2] &)=

1

" )
T oda)—=¢ {I=13 "
< I:HJ“_, # o )

W T2 el wsiog 2] focfe) ans D—ag—x Ty Jwend;
l'l — 1 .
S T aEn Cadfen R

: | R
LT IR TR (1-. LAY
l.,f?-u[ j Rl I'hi'u I:I_-.?u = J -

ThEVZEM & The rignber T[] ol Wowae zeen i of 0] roaches e fodn i
FETUFRmLE FRRAiDaT;

[2d]  dlm— )= in+d)gn + (=1
[ die— =nfdin) 1 df 1],
I Taking the decivafive of a™' - 1= 5 woopd —r g
+il—r o M _ 1~ 74, qud the- we agoain wclicicn s in (s 1o
plia {2d ], eod it f=a) 1o obte'n 7o 7] [combiatong]l peacds Foroalse
Lty o Jind !,
1 14 § & 7 b i - 1. I
1. 2 F &b 265 13%4 1451 LA8NE Rt Lordse ) e TE

non
1

W2 discuss 1077 & natural penoralieslion of the 'problioe des euc, nbie’
Aot xa) hatée recsonipde will Do 2oy Tectangu et i widle & rows sl
a1 velemuts conatiog of Inkegera 5[, anc oieh ool e’ DEpess uoe 62
17 ANy oo g row o celwmr os all diffzrent (2], We suspose Lo
toe sl poowos {1,5, Y. Lae] inhis orde [and w2 sy that the ool ple
dwreclyee) o), We wive anocer aple of & 03230 Indin rectar Zle:

EIEYE TR MI1.48 183
Sl 15 40w
{3 145 2
Y5 31z 4

Uk mrsber & o7 {-relmce:l laliey {30 -r2ezanglea sotiztizs szezral
peoutn e 2labinang (se ot cmlanes, [aooh, M, [Kerasweala, <417,
[*Ris _aw, G787 p 704 and -oday there are axpeplnlic cepansion3
Encen e TR ey TREE Lo 2080 Toe Losl valows a2 {uabun icm
tab'ez of Korawala, g [ 35

ETT T @ RS Tmmme o wiien Lt

.-’r -
LgEN e s - »
_,:ZI .
L

Mo krowr, recumercs celaiess cxist for the oumlber Glm b ol
tirotar tepramg pe, Tzl hul bomiw ckvmpleds formula B koo
(TErlds, Baplaasty 1999, [Ferawale, 1] [Yasiamoto, 192000

e L N . . ]
e~ Ln[j' oup’ Er_‘ | 1. Ot kg™ "and z=0 arbiteary, Ac far 12

et
the ni mhor of atin wegurner (1 p-metenglesh 19 eonezrnes, ony the
Mo B viles o Lassdn Im:.-u;'j_p:!_:,'; 14 fu ki rds lar e nnvthesr af o’ 20d
i . soamees {ine! o soud soduren e st b 4004 L mb i this ke )

(| P [T
ra L2

“h ] LR 53525 | MLE i3

YLs -
S S S n ! *
L L !

O ‘E—f";

~

15 Leinn soe b [Roerkoes, 1407, TEede, 1945, (93517 and 4, to [Wolls,
1G] LW Tenwe- B9G8 L Fuinelze Foe d, whanoa v o0 szoma Lo be
an anbisily iMool eoslime al paosblone,

43 TOE “T2OLLNE 1138 B FHAG-YT

Tt a the “lowing problem; Flar ir fle momber of possible 1 am:
ST SiaEs | ot cvtisies (=0 Angpent groung @ aetie sen BT siea
A LR SITRENE, Ml e el AEE AcAT 0 e b, [Poeged,
selved ans sopulrrred o [Floca, 20 fez also [Cay'oy. 1575 b];
CMazer, 1507 | gives an irete<hime pelekq m o 0L

We ororpose Lo wives gliean) g prascad aicnd e tahke (2 0! e




ks ADYTAHCEDY CCOMITHAT ORI

.'i:'
L TP i N I
S P

!-..._."r \'}.I'l'::
)

I."

:, ll : -

-5':' ,:'-jl-' 1
A _

Fra.

soilities]. We mumbar taem £, 2, A in The ardimury (powmkc oo ki
divevtion, 53000 7o o cf hem £ by
oo covsery Lslawd Wie weaile. 20 iy wce M0, A and
L avery empy g2t Uoe o Ler of e wilc bo e aphl . T 50 )
The vk vupirs L ecunting e ooimbes of coes Hle admiseihle
argizmments of scals Lo huscunds Such oo wesigooezal s Lotauwal s
givlcon merncuaton o of [v- — {1, 3o 58 2biege a (40 el foc gz weal
Almbar orgsaned 10 horbgnd A7, 2c0t) This numbe 51wkl emisf;
| e s{i)l £, altiwi 1 hr (=[x 1].
ale] . w, afm) 2 F.

L IR TT e IR

Lol pim) =o the aumber of parpuec: one mech chon fa] cokde, thiz e

nanallr onerl the Trehaend awsbor of padmree’, TRE ferad Tumbar oty

ol plecemente of mdvggne iz ence Bgoel ko 2og a b, I wee ake inr

Aeceutt tke & .l poagihilizies of ermengine e wives, We ooocdFe nowr

n- competing gries The mana -den oondals of coitzedng | prablan

wilh the 19enrcm om po &4 ' Toocarry taa o, we puks

3] Auey = apu =1, el

Ag;i—dmlaiy—i— 1}, wpfa-- 71
Ay i= ol ofm@) =1},

Llearly, by LA Bl Soe (e ard L] Ip. 7R, for As]:

. p il B i
[3]  pd={ 17 Al'=" F (-1 |4,
1 F122r

Now, idglz=[reed ] 1o svideatly equal to @0F 0 wontidies 1w zon-

LIV BLIERULAY 1%9

scondive ther encs ol Ve ol {0, 2, 3, 000 T T O e wpposile v,
|4y squale T — SF ewdy scoweding ve ile Tlecreon o pe 2, sugh B
Reopes g 030 &) cmws; e

n
el = % e P nw il (20 k).
=23
Finc 1y, e o0l

TreceRd e manfier [.lr; al veaie w T o tia s e S0 mdanTaes protie
e Siyeps, Cl.

_ P g By .

G am- T L0 e
The Lzawlilu, focoade dd e e Toascliand, PR3N s e Liaps cnd e Le=d
For ne we.Lqd vompudion vl e e ssverdl recacrsgce el
for morg efflcicnl compwalivsc ane knowrn [(See [*Rlordan, 19257,
M DS a0, Caelhz, Iefda, 19fla . [Chlberr, (R382] TKcoglamshy,
Ri-rzam, “&¢]). [Korawals, 19170], [Riordan, (2522], [Schabe. 1942,
AL [Tosehard, 3L Tho ficdr waloes of wcfed (aken Trote Ui
tabrls o | Mo Wymam, 49550, g sk Lo

S I
Ju—a )

TR E 4 5 5 T z B

J%’/? CTE R ST T T 4713 FEERS
v 3 ll' -

| o i L2 Lk 14

o

Y -.ur-.] dTTCE AT EERL LT A ey [ ) PR T334

L
A 2 d Miobrard wibkEds s AFEEFEXATPR T A AYVATEW

MF SHASETS

P osi— g2 A, A b ba sesizm ul suoee of 0 gm0 Ir] g,
Fowng, wlin=h Ahors e p be e rnhizal or cmpty subsels,

Inp voqas &, 30y Aoclean A I-l'.“: lua "ii:l' .'.'.u'!'t.l'.".l."l !:‘."JT":"I'HF"I Ir'_l.' o
e Op WfF b L e et o einers i 5 thet moe he offtincd kL acins
o3 L Bl o e Eap e TRe s catien, Jecar rer o e cuenpie sl
,r;.g--;-, Lt e alamtears o B0 oS w ! Be covda’ Bogplean Tune o eon creied
o

I oean =e i-ediwtely sepiflel thal, 150 the sperations o, Wl




}.13] Al & HRCID COMI AT amICE

W[ bha] 1w act wdly a Hoaloan alpcha o the acnse of po 2
The folkcsang ame 1w cxanples ~T baalcan fuastinms generaicd by
(4., A5, 4] twe vxall rhat il ralaling IT means &0

[4a] A=ididzie A5 Si— g Al w da) A

Asx for paowooials, 1t s srmeies ery 1—I1'rns|‘ind h inl:"r_"r-'.l any
Boolean cincricn fe 2 (2 as a perady Famiarf eonveeassion o Tha Sveruchle s
(A, 4y, A ewd -nointrod e o sqrivabeace trleem oa e el o0
those expresehons by julling fey wim g can e wboadwed D Tbp e
eloe of coopulaiaung Jiowny Bosiewo algslioy (ew o 200 cun esanale,
F=la ol d e gi— LA A ] s Irae, bul focd A g A oA
ng; kue.

Heriian B T complete prsduela oF & aee thc 27 Jevlfomn farsowes
R RN L TR ER S 7T T - T Y

[#k] .‘.:‘J! = {I!:E .'1:} 1 1_J|E';'i -'i._h T [f]

TAe 2a of somsicts praciiery v enwe! Tile

For usamee, the 5 coamplzle prods oy of (AL dy 4 e

[] 2.d.d,. A2.4, A.4d.4,. A.4.4,.
-'d-l-lq.-'l'ill -{I'z.hlli-ll -l"i:-l-"!-.-"q-l' l"i.l'd-.?"!-q'

DT ©. Tha conjonetiors o & anr fie 17 Rusdoast Naespleis of
e farae
[4d] £ui=11A. whore L=[c].
Imai

The et -'5' rr:rr.'_,"ur.'.l'irr':.r ram Si drrnaey f1;r :I_.n:f_:l.
Fox g e, be 3 vmpiaoclioss ol o —id A adpume a4,
-‘!J:{j. a‘igj]d "{!"'ll.‘ ‘{J‘I{I“iﬂ'

TIECREM &, Fask Boclocw frscrfar bas @ wiaewe woaecsesdding o o
paw of sl orodiecan [apr f ordor ). Reies (witd the podaniod T af
Flwa] o o 25 for fhe ofsfoiur wrioe,:

B! Miwbinf), I clinemaihul F— F M,

L]

- ..

RIFYP = 14l _A5 %5
Ao R esis e Fiy e e el disine crlva e,

e anthis rhe coen jé Sollcas dhe b ibare 502 23° Uz ferers (fon oyquivalont!
Booloaw Ve fivaes B by, We pse 3 rksicy oo prowaf bl the 1aen =m

WLy Thz peapsghlzn i oovidently lewe for 2l 4=, hecanss
-t .
A= ek

(20 A0 w2 o) nre Beozght i e canzina) alisjum chive Jor n, them
f'..-'-:] TILEL 1]!.' :r::-u,gilt ity Sandiival karng 1I.:I_'I-, bLcause _I"q'|r ||r— L'E . _“E,
=l D o A e B ), we b =1, FParY. '

(3 Min larly, Frer

Fog=ill ey i, ov® 0 e 0w,
LN s N R e lu
by esna o [Lglip. 3, for (41
(11 Finullv, for o parrope b the eopplemel. we have:

LR N T o S W T
[ = frt Lo
w Lic] O G0 Turd-a),
CLhCEL O3 fpmmubn ) fenen poeahls o reduce apy GEl R slop Dy
ey, W
[y wy of examale, we shinw The rductioa ol e Foesioos [4a]:

Ho=A A Ay =idplgryu Ay dpd,) o
g ey A, e e d, L T
—dd o d A A, u A vl Aud, AT, A,
v A+ A A A A TA,
fH—d A vwd)d A e fie v Ay A
_.u'.I-_ o .-'1_1 ! .-"i_. - [: :ai |{-_ "I.Jb— :'1:1'1;_.'1.3 | fi]."'l:."'] |
_-"1|‘-Ij"|_. | ii]-’l:lL E :‘I|."1.;a'f_5_ | ."11;'{3.&'] | .":r! |'I.I-.].'q-!_.

Vet howve viranly ocl, om e 23 and 28 i e ard PNOY 0l s chaels
ab A ke oo dne +oend -, wfines Asboicicn wee Tl oww R
SR e T ?ul'

pard C—A+E=C-AGvE,  And-t
LETA = —BmA—H - raDu AN FEcd.




LEE Ane v ey SnMAIlTATORILS

O Tollows theo Lo d1e: candinalites-
[1h] L+ 8 =14 |8,
ard Lo el andes ol cnmpubaton;
[=:1 il (d+0 40— d [+
My A4+ H- G4 A
Ay AT E=T | =i,
a¥)] A4+ AN,
“'i.-" Ao+ 0 = Al & dr
[‘.-'I‘J A—d—Ad
CVIL) A(9 - ) - Al — A,

VI A—B—T1—(d—HB] =1 [|.l.|l.l'rjl.|l.'d DFT-R TR F 3
X L . .
of hrackss make e oo d o e | dg |

| T | = |

TapckEw 15 i b caraetal agviber | © s eroes Loelams Saedlen febinf)
T Dwr esperralend ars o JRTuET Coutth it WIE ECReE eoefogfy "2l sf
WNe cargfiauly of e conmn-lions of 28

[41] slobla, L Loafied,
O Can Cdscle), [fT= 3 LR

1 Fi=r

B Accardiog o d: :| (L U leas = arave 0] fer eagh curnp e radu,
i, s | F = aal ] this Tacl s uewod dn cle Sclliwang
thzscr:. W

Tancsd O Fed Bohie fe a galver of 5 WidcR L e Brinoeciun el
dursie A mﬂ' A

£ TR A A | |.»-!I.. whie i1 = [e]
Led
Pen, tie eardingd (8| eca Be coarured by parfunming sneevsdnele e
feflm i aperotins:
Il Beprce i 24K wie oL R | — 4
{_El .Etp{n'-lhr e jT:-'I'I.'_lF'iI.l.'ll T, r:I'Il|.'|'.|!.I'I"|'II_. r1_.r [4*’_- P e Fﬂl:rl'lﬂ'ﬂ'll.«.l] it
the ruriart i A, A Pl fegr e Eetar monndercd ar produsl cpeEt o,

SIELN PivE LT A K 180

(A7 Hepduer vaery ez e By ocootlie? wmuader wnd cep duce e
ragzamrind © ST aeger] b af— A

W ilTusirade thiz rule @y ¢ompming e zzrdingd of POR:

PEE' Tt e P PR PR
LE I -
W e@l 1BR) O RQh| - IFOA.

B %o ouse [FIF=|F] [FL ahi: foomwu & oecidem, Lher ws po.
AT PR PET/ T “""—r-'-‘__l.rfl-..]ﬁ.:ll:H—I:"I"‘". — K=+ J.ap A, —
| F =)o FA | 11 alberwards v [Th]-

M- =X |va|+ v (¥ A l— cie. W
1 RINL TS L14r]

3o exmnp e dal, .I",—-:J,.-l,_.ﬁ'..'_l_.-d,,lj,.-.i-lh..-'.d.—-i I I I
o | fl=ma—]dy A4 |4 ALAL Biilady, f=d, -I'-|1 ird,]A,d=
— A A A A A Ao dg; henre, with thr svemple PAR alwee,
b=y |4 A= Adq A A A e T Sl=a—d 3 A 4, -
A — 4.4, (00 ik azelivg gse Alee MLoadve, 1063], g4

L H

4.5 L MITNCD €5 ALYV [CR LOWCAL IHETUAZITIEE

Ferpareem A Fer 37 des o Do Fawcllel cnmainz o o foadeder
.|.|l|.:-\-|'|r.lr '._J- Hoafrhr fy ||_I'- |'|.i__ Auy ANt e et __. veadl AL gkt TR J"n:ll_l|__l'.‘|}ﬂ.
Be v tdesd Finoar i e e 0% B cawt v et J e SN, SR
il -~y i) '.l.' Eelilitivz, wr e setae B! o etk sair C 8 Bal of e
stz o) ".L_.-n'i‘ Lt = A, Letrpiag trl X,oame e

T LR AT AR AT B T
Th sriple (5 S0 0 s D cnlied @ mieacame sy,

VR in g anem of rulasie of ¥ conbeluiey A and B el lognl noder
1he epaoiors of ecnpleman.aiion, Iz amon ol Zonle Do,
[1d].p 2

Merir. Io- each meaacrz f we bue2 (0=, and for all pairvis
disjoint M, N, L dEiRe

15k ,n_él B)- ér FTED




1wl AYAKOTD 2IMII WA COREICE

Dirritdi 10w’ 13 T saemsare onmee 000, 001 o ori’ e - o pechiabalil g
TpANe, r‘|' _lfl:'.'l"ll-_'l_ M PATE crw ..|' I e ar _-r-.*.ahrll'j. mrANIEC,
prorabiliy, wrl vl wltem (e fen imd e 1Y bardl ot FEMF a0 yeiferd e
evenl, & i e e cugal, rr-u.r.'.'r..- dvared 11 Bl peelaee 0 =0 i nabded o

gl

DEEHIrS O s glom of tha Poslany aleahe T3 eoromacd oy
F ] T A, CdnHiingn q, ©.125) g s coayane prociee
[ Eugtridvion B, T LIRS} e demoio ihe ser af @i of s e a(s).

THRTREM A, A mrobofnilil cocteare oo @l a7) O Sariobely et fisseeof
iy Az values | 00 0l Fon sdof clont [2ea L] (e set of vadese af e, B
WS B e et e verrrfeiar Y e e T =1

B Tlis fulloms Froun Lo el el wiedjom e e lilioes ol M, an ez
crvory subeol Hellad lis aunicn ol digicdat abores (Theneer A p A5 W

Tuecasm B, Loz o —(d A o0 d,) Be oo oopriaee of e af N,
Ay, r-:[,c]. aad for A Ba pae car F MORELES SH e Beciecn alcahes
Bl pomermiod B Do 0N i U dpbkcd of DM compfprge nf it
HISEENTTS @ WECE e Torc oM of abenis Coaf L0 ) cxeopt ooe, U, celied
ANMACLIA g B0, for WhE R @ [ — Lo dhere, U e el ) e
Far avery wguence Sf Srettarmskerr v 15 om0 L 5 1 and mueey megres
w0 et tenen gnn Dfed b oaecp Al al; AR Mee jodlerig caraitfoou
[ 5] et [ e Pguivrtont:

|5:]  Focall #e40, LT AL

13041
[6d] Farall g=W*, "ok giB a0
- TR
V| Pocuys, (053] aud | *, 190E ], pp 333 Szc also [ Calwunous 190
Fuwr a peagraluatin o0 corfain guadsatie wnd culic, de., el aalilio, e

[ralwabus, BEéuyi, 1988}

I The Foet thnt [Se] impliss [53F fellows oot rhe Do thal SR,
Cianwzrsely, ko g mi?h, g there o staa £ ec (e ) o 1iat:

t'_'_n:'] e Ceh=1, and ;_l{n':-']=ﬂ i Cuafer). TFL,

R1S% = FIUANIL %3 1]

Fd . ,;u_-n,-u,:pJ_i,H Lin I;T:]| wr1oq- -nl:.r:"] o 5.||-::rrl: Lﬁ:"ﬂj Tar {-'\-_], o
T'ﬂ]ﬂl”b-'-““ 4_1[ LFJ|: L.u__ull.'rllil_l L ruler oo Iltlj an- l:.!"'-l b |_'I-d|l-'|-:|.'

Pel 3 bwldh = 7 by )

req 1k =i [N
IL ru;
[ . .
N at
1naR] LSk,
L . KT .
- E JHJ{ E Ft' — l— B
‘mE L~y FaZhs
A EFL) :

Boeaue e wpean ¢ 240 5 prbvb-=ryo 1l inl 05 clal for zach atom
Ul W [ ETUTTIEE TR W - Ty L

15 3 ipwd

L&z e row cednAdar [5;_']. W oo voarnute Dy dlse s e way. 0w Lsing

|5 for {+ )
r fiBge BOAL L YO

s TRLR (RN ,
18 L1 ;
. L=
=T sy Lo N
Lo C‘=E'¢

Tubsare . Nowwefons v fn Taorvwe Ji W candifiets [SC] ard [ 5¢]
Fieanin E--e,rl!-r-T.'.rb!"‘.'-' ﬂr L 1Y J'.'Hnj' fargr 1raenaligr mowr lT_".u'rT:'.F.‘.f ay R
ap =0,

B [ntha By empy, replaez e pequeces (o, g, 5 b ol Dhestom Wb
[—h =T =3 Tt socoad oz, observe that v —Thae el and
roh M

Esnmnpies of eprlieuinge of Bécyd™s moviod Jofliw mw.

d 5 T HOASE IHMLEA

T oe wellor LT 0w praveding, sechnes mall ravd ke us toe shiors very gllzklsy
Lk zguelites oo Jwogualiics corcering mraatea §ootocalel
with 1Anke eyeiomm €4, A aee ) 1ol subyets F &

With =wory meususe F oo N biodf b [Defimsen &, ppo 165 and




132 ADWANLEIN COMEBIRATOWIC &

Tedh and 2vory intzger k= o] e asanziesz, sa in [0e,, o 175 [using 16-
neditizn Cie ono T3, M )

[#] My, — Ny (= E .-j'}_-z'f" Fagd, 4] —

- ) LREOY M N S Y P

Fa .
[T LN PO T TPl

Bui= £V

TEBOEM. Forevtrf Measprg ISUN0Y, D70 ip Hhere of =03, 4,00 AL
A=, e[ 5] e By ooy hgied op (el we Savce
L6h] A, oAy e 2 ) } = A -
uc[p l:-:l":' T ;. I-I|_ I.‘i

L

-EREE
['6z]  FidydaA = v (=10 A= N - fE,
Lk Nl AR

lo the case thal Fie & probatility, [ob] s elicn cullmh 1he “Polisard
jormmnia’. [T 7 suods for the oo, ©B)—: 20 we obeca [ ood ],
| TR

Mm [5c] fosieme Ton vie appllcador of [Gh] e Medpads.. )
=FCIA vdie N =R —Fld vy ) buwaliy [BL5=]]
Tollivaes Tt ectimge in s seaeve oo ok all jeras wth » o] —a
Ieesing [R= e 1] i3 cquivalest o prasngt e 8l g TR —F A hind),
aceordivg o Tlhecaemn B[ 1900 When O Seoears 116 snp nm: g am
of g, walet o] o 13 Do oe sl oM adizes P ok Lhal s ol unli. = 2
A=, allt w00 Shelae cane, 1005 1 e Susk ol gid, o du])
of [6o] eqoes L. On th2 athe- hand:

Il M weg
6] sl —a(m A -
dox lEI oibauwlcz,
The seton: remhet of (60 1 bomed squal e | too simee with | 6]
ot [+):
F {_ 1::I:-: l'LT{'Iﬂ.IlL-z".I T :—l-_l el 1

L

sedir. TESFIA

- Ty L]F'(Lj‘l n o1iy-1. =

142y El

SLYL FIAMUL AL 93

.|'"|.'r'r':'|_|u'|rﬂ.' frler I,‘.'mi:rl'rm lar #=1y micocrar 221, et II'.—lﬂ[rl::l Ll e
&~ pesibier aniepres nwhizh dn ot ceomed m, anl e alwsly prine wikh
respeas Toow, 1o OO (e el=1 The owule rlul.rJ_:|=|:fl| 1 culled
B Dot fooethue ol o cod we oare goime do vorcwle ol e, Lol e
decsmpositionr: a7 e i poinge Buoers be o a= A% L awl b M, e
diz s cf cahiples of g wdizih are smsler thar or cgoal wox Chearly,
= AMA L0 ML Reace, for wscn measune 3 oo [B], e wel Sy [62]:
FLd =[] =™ F O 2 ™ PN 2 — - Firsd we Luko For 7 <he
carllnal wwarnzer funzvicn. Then f{ip]—a. F{M]—nmip, Pl )=

-
=M A,. . fem whizh we obluin, after cn eyident factoization:
Tyt by F 17
[3] -u:[_.lr:,—.r.(l— . [1— J|— '
LoomAN My e

e addeli-cd f by S0, 1, wbers Vo [n], hom we wonll Jave
fourd  FIM =R -t D p et bR SO 1=, )
IZep, 1 -1 Lﬂ.‘_r.';;;llll_p,.;:r,-.—r.ri,'zpr_r.-_. I e, .2 heees, afber aiecplifica-
donas AP = cex =2 caln). Hete i3 tele for ¢ im):

1y

# 12 o4 1 4 7§ ¥ Jr 1 I 13 14 i

T R S T e e T R T —

N e ¢ 1§ 3 0 M Z 21 3 23 I 2T 1
[

]
PP T | 2 T - SE S -/ T |- B P -
<y NONFEEEOR L INLGUALITILE

Trap.v 0w Dot J e on aitersading rae of a, 20, ke, v -

I Ba 0¥ e =gt I,
1% Fr ’
Pk dn [anT cangies e ncelmaling insqualiies, 0F el ouefe £
| I_ﬁ{f? 1-1'_::_1 |- ]}" ,r,l};h_l_' Jar gl F.'E[F]. TR T L

4

[7+] I %% dy, Wxa —ng, HEay -dy ¢ da ...

e et s aeen Pe R, g 10 e s BF (= i 'E:-'u,__ 1arratueed
ha [Ab] {p 192) s fen dhe odiernetie awsgeatiiies Teace, foeoomok

Tuzorae (| Boolooeoai, Y20§) Lo e S, e Sefaed te Thal (n 144




1n3 AUV ASLEL LUMEI A TUTICS
ke [F], we have:
[%] (=) A wd) L (LR
TR

Oite siblnry, it TR, e dvtie

[Pl (- (AL A T (=1 Rl

e gah
Particodarly, for [ |:I-'.‘-f'}-|_l-'lnl"|"' Wiz cacdimge. ol B2 we aldaio (o |-1|.:-|.
p LT

[ [, w wade l Bl (Buole inecualily )

Lite
By AlE TOlA- ¥ A, el
ALHEY] J.'l:!'l]."l:tl

TP YIS Eualng-_'qu j_u:u"na'! res an the 550 1hal _f— V-5 £ prosobil op

B Accendicg 10 Theorsm B (R 2900 il wlices 1o prove [Te] tor an
attrary meaeure ge Y, Let A Lave 1l soone e i Lhe aeoed of
the Theooom, onp, 192, ket th2 e rremeor of {7e] 35 wvidendly eqaal
10 0 7 =8, Othecwise, we per, with - |71, and “ed] ip 192, sdiae
a fa copleced v ) Cor =)

glasu dguwuad ¥ (—105,05
17ak

gy rnrd Y M)

179 el

e T =1t gl
rll“"!.:'l'.h )

- _{1) n {;) - — | {;)— M-

Mo, by appdsing the Taylor foacala of ordar £ Jo £=0 0 e Tame: cn
(1 =x] &&i—1, we ged Tor all zed. U<@{ap<1:

S L TP 1 B
[l =)= [i“.x+ +1-1p .i-,.l"""'

(- R {}_i J} (= ol

WL TOHRLMULAS 105

S S
Ll prl e = i ] P wee 10 | -']*H'.,-—h__'_ul =50yt ! e
iL v wonds, T Tew all et W '

4.8, FOTEULAS U CH, JokIPas

Trowwra [ Chardea Lowdan, 1126 1927, 12320 192950, Lor &9}
s1gnd Tar e oop o sofcie of NI e covered O exacte Fosndsely of
the sipern oF (A A., o A), Pher w2 faw for STy Giwdars
Feligy, [

l"'.{‘ .
[ Fe= Y 1—1]'“"Ilrlj|ftxlu.'

TEVL,IN
— : r.rknl
rf%;ll[- H-FJSH

eyt g are Seftael by [nal]. Wosewer, [2o0 seffgfior fhe alizenaling
Bk il

I roiwe have o Bociaeds anal raoaps o Ir""l I3 |"1|':_|.

W Y5 ure Theorere B (pe 190) e e, B wU gt IR¥ aath snopor-
ing omn oo, ecnizined i dhe Ay sy Qe il (plh F=]4], we e
cv ilenily.

2] oML -0 0L sFy, gnd = i =L

Maw T 16 weond member o0 (50, wiliby ep aeed by g, sxd [6d] {p. 1925
i €= ], can e -arthe:

RV P ; 240
pe Tyl
X — - 2 ER
5':'-;‘_;43" [ ab
. _?,;.ﬁ A=y {HJ.J h_}
{ H—F{ - r.".I _ IFIP}C.'_: .
L3 Ay NE —r) )




134 ADVANCED CUMLILATURICS

whidh is ool wgunl b [Jh]. The allzfnating :in"u_urLIjLir fear | Ba]
follew “rom .be G il ey Bedd For 7y 0 -Ib" ' ] aecording L

F72] 4p. 141 B(Taintzreied reade in o ud e | Flmerbes, PR
194 7], &3 well B 1o [Takde, 1937, widch Jus o w21y eavcwaie s il
e

D can prove bp a similar et

Tuecses By Fap Mo, ol ) stiwrsd Jir (e 1o aff poseds aF © dantt 2 o5 wipod
Ea ae dodsd ¢ polieces of 3FL rhen wa fe e

[+] fladel)= Y (- }1"*"{\]*' )fm

CLL Y K

EARLE e G L

ETR TS

Wik 20 afreraaning dnareiter.

J4Y I"PIMAYERTG

IM:Ap i, Lo _ﬁ.;-—[ﬁ. .r”lcl'n-]...lrl'.',-:'. fa wr .-'-_-rr-.'lrf'.n'.-'tl' reafrtt PG g
rowr died r dolake, MoRlHy W poafisaer By ar ot oy G
Tie sermanerl of B, deavied 8 per 5. ooty B dejortioa:

143] MTH= E. A L pE':I.-I:Z_I Y B

Z=Fm u

whorg fhe aamiacinm Jo AR aar® il P-IRERIRROHISAIE o -H] [p. 6,
(Fec e e poopoiues amd an cxfrmmnvs Silificgraphy oo [MEcw
Minz, 1563].)

Iar eaATA[ 8, I!-ETI 5 ? :j =AY 2ol 15400 =40

Hepwee thero e (0], derms m ke sommrinm [Sa]. 17 =i=4, 10he 12778
alt parcﬁj AT, up [ mr!“ : lose :_ll_:i'_'l[,!.'l_ ynd Bor s rrdEcm Liohe
ez ~rapectlen oleflar te thew o0 (e daleind.cinls, ewever, pe-d 400
# e (4). peri H), in genaral,

jormach myime A= [':Il._l el oLe 2,55 (LI 'H.'[:.'-Ij he dle (oodocl

FICWE "ML LAS 1%
of e poeurre 07 3k ey of coc ool A
- . . r 1
b Rid=T] T on; -
Tl B |
and lnrewery anhazl av || beo o la) be e ot obigine: =y kecpina
o prvcise gy e oofean whoes indog Delonge 10 2. For saample, i

132 . . o o
A= L_ a1l ; e (307 52T and A0 30-{ 1)

—7 1

TILFORZ [Rprer fartinde, [FRyser, tn 28] RN S oiCanee naggtions,
WEE[WF] =11 perd MhEr ey T dop:

iz e ey

LA

Ihd! 1E T Sol

: cap s Sy — o 1'I| . ..
Y nln J“'I - I n ."‘-1 _
4] !*.E:[, (i A 311”%’7'_': LIENY
T T
Tk ar tt\.ﬂ mJE-r%.'ﬂl F;I'H"-"'.:.

Faprriesdgrit, foc o SR ariegs, pa-rr

] perB - T o= flagngdy) -
[ ] . A . :I

r=lay

NS L N LI

i"Lal §rrale

W Wanew [ba, pa 185 The 1ale of & jr plaved ere by Lhe a2t of reups
o {m] Iz moro A=[a]™ (cantion? | =r"] with wa ayden
W :'-'11- A L}

{2 Avi—qapae gt el gfii=0l fe|my.

Move 2z supoare Sy, g a5 ace red] soaneg. o We defing dhiz
mexeure ffun cavh arhict Ve by

[igy A= Y sla), whoe flgii— ]_E Ao

.|='-l'

M =we gz ds papeclive e Lae {75 e oele 1T Whe dacape ool [re] wr-ew o Jany
Gz ar e oZh e g s, o0 ¥ {5 in el oo izn of Tleorers f




143 ANYAKCEYD CONMBIKOTIEICS

fp. 1555 Hencz, by [vg]:

[<h] ol ORI - A N R
To s eronmsaon o we wlUoapelr os JRa, o MDD Lel ar=
={da 4 L= () Ther we have:

L k'S I - & r
Flas = [ R s T £ LTI T
> :_{lll‘.l:.l. urf

wints § elamls b e sei cloaps o0 m] tweo [l —w Bieoee, _p
Thacrow & (p. 117} and the nndalicer. 3 [h].

[ A0~ w(a] — wl]
The 1 [907 Talows L pailog 2:=Tu == i s Toa0 g E93) dinee

(9c] i rrua for all & 20, LLiz ol troe in o comipnalva ring. sinze tha
-r=l-teein cepr minm a3 0 Fe sae 1 snlho s @ Fs e
prprensiony of pecdt see | MCavlie s, Toeta, J20% |, po T, | Crapan, 500,
[WWild, 19484, b

If per B ooz te deanhy componed, tren 1) pieas loseTher with
[Te, . ], a 'ramadcabk’ idantity. Fon cxavpde, wkom & 49 the squars
wacia of opder - corcshnp entirelr ot 1o, = L thene gedy rerff-zel;

henwr by [ielzn =20 111" (\'J . This we lizd bavk 1he cvidend
propetty Sfn, A=l far thl: Btirking warten Of 1) po 2040 T e taks

Lextfy =271 ch.ud"“! =% L—”" T e 1,2 =1, and
wlicra ﬂl::_]jil.d.l.lﬂb [ur then mea:rul dlisite ; imthes bonaery fren [ —hesc 3}
of & Flaulg, o0 all é; 2gual 1 cieespt by =by = =, 5 urd
By, 2=l g=--=ay . ==h, | =4 we bird, aarg [Wh] 7p M

- a—

e I N n,{f i E5 2 SR
- L]
W o womparesl with Erexcize |, p 155,

SLPPLEMENT AWD EXERCIALES

1. ¥ardeparad vords, Ving D letiera a2y, 2 latters &y, .0, 2 labbers o, how
mny wana af @pth le meel be Formed icowhuch o svno i 2eatic i-'1.L|,.1

Prwl FoaLMOLAE | 5w

A adgaer? Too stance, Tur n=5, e word wuguqueugs ) D Ha,
Wisgm A, soomle [or the el o wonds i which Wz bwo el o am
wlfacanr, then the regnied mmccar ® oegual e WL 1] o
geaeral 7o, (O Fazroise |, no XL, ans Bacoresz 21 CH, po it}

I e i rece of he Erlar focopiea. Wi Lie Sollonsing e suromalive
16 1aken vver all ineezers &G Khlch e prieme cefadively oon, p=pad,
!:"., b dlema TRAl Lr? !F}Ip11|—L— :fl'éjjl_ Arals}

LE SR ITIEN 5- -

Ja Jordan i, Thoe is e el owizg dowbfe seycemeee:

I YRR A

"

e oonpinc g har, el wrane ﬁn rnecre 'eodivider o, It is nogpmet

izatiom of the Eo'er fowction (G2 po V30 0 () = (). Far ang intcgar
wizl, shew thas i e mqual fo the mnaber b [FGe1Rampdes
I3 S e T vl inlapens A e kg wlwee SCD egquecls 1, 3700w
that % . K —n® apd deiaec hom to's e Fambers GE Exarciae

(TN 11 O AT IR R R T P I . L TR P
are the Tuieriar ;ﬂi{«rr.-_nu._.l: H e 244,

d. Thker procerines of ohe namedes ol ol atregrieenrs, (1) e hi-er
] =200 A Lo e dilTewcate opator {po 1310 (2 fi="F ) "
eatizlen tho diffesnotl cavmden (74000 50 =L - L —00 Ul chis
te ez o= e lespl o U Tenply Madoe® Ven famiciy. (3
U el .1:. '.-".' ol T TMALRE ae rn] o b Dl _—.|1i.1'||.5 1.‘-“'. T .-'.11}
PR T X 3 11 T Bl T T B L Y1

hottksr phgraieet ol e reinces” ifednaes: munbens x(e) 40 The
tollowins esmaecce yeadon balaas D=0 e be-nge =M= 10

cofr= el 1N ML, PRSE]L pa cD8) (2] Wi w ends 1
ey b
infinity, wia)-ale < f_ﬁ].’.r!—-ij'_.w,{.n{ﬂhrfﬂ =l il =)

I:_H,;l.lj_r.'l-.au_:l. :I-_:I |'{r.l']—ir1:": .r':i. |_ .{J,I I ]';r'n,':, Wl 1l *{:'1*{
e[ 105wl cranscalfion [ef] (o 1007 ofenishe )y, "5 L i e




20 ADYLHOTL COMPEINATCAICS

O L R g ¥ T e e el Wl (R el IRtk NS ln=m 1lix
fl Cay.ey, TETHE).

6 ol frrpgers. Bzpoovons bodng ellowed, o insacis =1 ;e
peoegmgdeally diawn sl Ceondoae, 3oy oee wa o Whad ir L
prabzhility thar the prosuct o, o=, .o, beas Jase Jigfl (L o onte-
of umis. hones) sgudl to 37 Moare ol e, compude e probe =il
thes & Jiven ioleper &32 1 divloee o,

T. Frock-ourt rermartams, foscl of 2 oplaiyets ol eyl oot duoal
rancren eerarged inte 22071 dajmnt peirz Trey pley oae roand, amd
T aks climinated. The rarts aps T ania repealed srth the reman g
2 playews, il & chaopoen renss g2 a0er cle b ol e That
L pr Baei,. Ly thigl o pBupen dapboess gas b ane 2iecdly o owasls eooal s 2 1 L
Tisls = Laxd 2700 4 ([Maravaca, [968], zad [Mornue, Tk,
19687 fior onbe= gesul-sd cad geosralizn.cne, Ses alza [*Anced, 100]0

B A Fermzuri, Lot Abeosquae mally of crded mdi=]e ] ,,l..].
wliere s, p 2elong te A conmuta.ive Eing 5. Fou sel sobw e [0
It Ad[ac) 2o the deoenin it of L meciix fhee 13 abladved by doke iz
from A all rowe ood 2odurins wdinac inder does mek helnng 1o o,
D) =1 T, fre-xy, o, Rl

AN by dy,a Ut e
s tly2+=Xz .. [P yooADrw) ]j Xk
: qu
f ':'-n.l. ﬂ=_-_; == 'i.r.r +I1I

Y. Javerstam af he Jarcon faromla. T [Ra ) Op 95 bwe pot T — FU8 Lef ),

T, —'_E-b{ - |;Ii' ! (f) My Mo saow Hhal HeoR (R::] T,

r

T, duegeritfes atfaffed &) G 3,0 Sleow Uiat fle 2, o definad by s
(p. 1920, salioly e Fréches iooyualitio ([¥Frécel, 1847]);

r,'"P" ] II|.' i ~
E*nlh"-."chﬁ Er-l.'l "\-.'t_ ].-'}I 'r'“:[F']'

CiLYL FORLMULAE M

and Fhe: ey wqmal es, Ee[p— -

I RENN i B R

M. e sanelier ) xpriveen i oligigncd pemceaiquer, Lel A —
=08, 8. B0 Beow daesle ool ol weovessanely distpe] blocks al
[w, B o=dl 3w, s, andd 1o B=[h,, [ be 11 incidance
erer: L of JF dutined b A, — | iF 7o &, aml —0 tlherwige, o [an ], o]
Elrome _hal 1w - umbar of sy veme o7 diabir ok represencs - oves (R1erglse 1%
P 30} af B oogque o pac[B

1X Mermesaenn o7 o shocimste swerees Ll A —]r.l',l ) B mwn s

o™ samomrefn- o malnie Th s men-se
- il

n n
T - [
AR oo =1, A oap =10 Eic|a].

ur ;s

Le; ot boxes covialn cast 2 “all. Ac 4 centyir rromend, escl bell ampe
wif o7 -3 ke, o d faflz back inio a -sodom bz fpechape 1he seme ) such
thei thz Tell e rox £ pnes to-box g w5 4 probabilivr ol e, g0 je (80
[h -, pat o rppieaents Ahe procabily et ooz the sk thete &2 |
inonne hall T coe' hoe:.

I3, Tirs arvitner o cormoniions vk FarSiolfor pocitivens, Lel £ aiamd
s moxor il J1adiic. ans et J be fhr nee minms, e owlos: e eice
cgdal LUhen show rae peofd-- 0] @), the rumahss ol detangsne2nts
af [w] gro B0 Use ahis Lovofstiim gLy D3] oo 1970

! R : -

- = I‘l"{ N LURCEI N e
r=i L
More gezralbe, et B bz o ofaiice o (o] J=le]x=[e], rod

tag ) b2 the w2l n pormutaticns o ool [ sl hat [ 240128 Lel
alsia F=Jur, | L dle oow g quars atriz sock Har b 0 Tar i eV
aud = Judle s wase Thi (G [0, = per [0 {1 ere s in [ Edisenan, 1757],
v 163 23T, a0 e coniphe e rabise an this sigest. Seeodlse | raka,
Sol irpnbeger, 'R

Id, vogy spoces Lot dg, g B fizile dimznsioni] eeclos suligeins




T ATV AWCFI O AT OB TG

il dimsensions A0 6440, Weenolz A 4 Sord, o d . Then ()
Ol + A 1= (A 00— 81 4,1, wlrse A —A ) slunde Tor 1he
subspice spumned by A, i, (2] A, — M, — A )AL ST
F A=A Ay = Ay - A0 A1 1 A A1) (33 Thix inesaal-
ity eumnnt by serernlizad oo more v theee sobspuies; Dot w2 abwarsz
have: 80 Az, A EdE- A S04

415, Afelims Jumcuar. Lot © ke a partially croomc ot i ocbee wneds,
the ez 15 an craere relalion = civcn an Al xlitnben T2 p M) Moreoeer,
}iE 51‘;]:Icﬁczi T3 e I'-'.Z{“-:u'a'ﬂl_l-'_ll'.T.'.ur{'.. e s e . emch WRMERE | .".'_,_::f -
i=lule e ":t-."'] a5 Llile. A staods B 61w sxb ol Tuecbions £ Gr, vk, Pef,
weel-valued, wloch swe oo (F o s r=- Bl ,'ri;.-':]- ""l::l We deline e
{eonvelulior ) prodact A or Fby r, donoocd Ty B Pan by
'E'[-""! »h= E Simoabste )
ELHES ]

Foww that v, the mulliplicalion, A bacomesz 1 oroup, with unie clor-en;
B delnen be Slx v]i=] for z=vy. and =2 othoraisg. 20 The e
Fasordod §of £ 16 such that (Cx, p]o=i 0F xzy and =0 otheror a2, T
[ovetee o of 2, which suniodies o f = e m i3 allod the Mobees fise! e
oF & IF we auppos thal # hos 4 onversad iower hound denncad b €,
werify the [llowing "M s megrann bme x" bor ), red:

[£] #Ei= 3 Fipre fixd= 3 aivials, x).
TRz 3E .

(3) Lem P—i1L,2, 3. | ba vidaed by diviehility:s rsp i_'.--sr
dvides p, Show that plx)el. i, ¥)=(—1)* if x d.videa p and the
Ouolenl cqwils g ps .. 0 w082 e or e nonhers g are alf Jferest:
elx, 7) =1 in b ctaer case. Henoe afx, pl— @iy | o), maee 2o} ie i
Adlirary arthmefaral Mabivs toson (Ceeocies 10, po D01 Woal Joct
'Feocnverman fermla (B abre s o s vase™ C1) W e e el
P-—PTNY of dndaers of a fiule s N by wecluaou, Tho goa. )=
== LT p pendxe ph What doce (2} give in dhiF 2! (5 Les
P oovw sipod for ahe sel of parctlows 07 a Snite red N ooplared a5 ir
Sacwize 1 Jp AN Then, for xeip with o= {8, ..o, fia) By -8y
+o-+ 8= pE base plx, T=0 1PN - e = 1
waerg 7, i 1he numkar of blooks o7 x conteins i M. de [R] DRey
forrmuls & duz w [Suieenborzor,  2734). Far Forecers sty 0 sl

BITYT FORKIELAE mE

thess cpesinems s [iota, 19FAk ] acd | #Carticr. Foate, 1593 ], pp. 15-27.
See alen [Moisnct, 1900 [Dieeod, Rota, 1530], [Cona, 99905, 008,
[Brith, F5RT, 1985 ).}

I deeeea ard B e foncades toanoere wicudfen Let 4 Ay A,
e T oy .E|l_. b suliac s ol A and |l M 1o U zer ol puoials o'
telopg 1o # Rxes A, and to 5 eeiz A For cach mossone Foea OV, we oo
S c-o, P where e Rl [A] end ce B [y], w0 nowicn [le]
of o, 177
. . i N -"I'_". r"-.
i Fif, = 1 5 oyt |r- kS,

i=roap II-.I.-! R
(37 Wil s o bmdon el aoms e sl ol Theouee B Ba0;
v e R AT
"I-"'I;“‘-"Fl'- - i I:“ I::I' | : H . iﬁl..l"
f=ringl fmr Wt =
Ty Wil wesprmct b b st s tabans e (8 aned D) Hhie allsrabng

gz s Jabd ] Bleaer, 1065

ey Crenerakise 10 Cume Lo ven sysien o7 kel A

“17 o Feraaiid decergrivane Ley (50 bo e GCD O e Laligas
amd e B2 (0 se the Eualer flnion (p HEFS Bhew thae:

Ll T2 . (LR
P IR R e Y )| FI-T W 13- P T Y

L W P, N B BT

LAtk 1RTS]. | Cr-alan, TR

Blove geoeralbe, if v replicr e bhe proasading evey 00 e 00 FF,
Jen ke determinaat equas | oy £ % whoee iRl s the lordan
fLaction ol Exeive 3 [p. 1990,




I DT 8 Y
STIRLIMNG MUMBERS

Lo us ploe 2 gurvey n7 dha Lhroe mosk [ozauenlly ameioring nofzr cms;
nuabes of the Arsr kind =z, &) (RicrJan, ol e this ook, =5
(Cordan, Mittinov§, L p=( 3" i ie—Eoa—b) (el Hawn, 0
niurr kars of the secons sind =5 (5, &1 =6 = 5, (% a—4 ).

S0, BLILLING HUMBEERS OF THE SICCND KL G0 &)
AR FA:LIIIOINS OF 52TS

Dm0 Theconlur S, ) of Ppar om (pereiden® aa B ffach s,
Dttt Oopo 300 iy ceffed Sricling nonber o e sezvad B owd Heges
A Do L ks and

[Ia] S kj=0 i |£a<k,
oo pus (0, 00= 1w F0, L1=0 S A2 1
I othdr wardd, X0k, &) iz The number of eginulears a-nidars Wikt ©
ofoamer o A&, 1113 Clzo e umbar of discibclions of £ 2Lt balls o
kind:atinzuishople soxes (e arder of the bows Joes Lol eount] wed
ey bz #5 oy,

Lln o 206 we will prose the: the Sl 2 ) ate [hdeed “Te num=er -
'.-'iml'-l:.' ==l e R [ .

Tumare A Fhe Siidling monter of the serond Fimd Y L) eqeads,

Lowe v %Y, .
1 l. '-._l."[\:lljl.t"_ﬂ :

hlgiiw.

| aiEY e 1 S .
—_—— 1 ! - 1 rf—\_. i
.ﬁ!:ET-:J." T ::): J!:!.:I'El" EERVEA 1N

[J.L'.]_ cad tha ferreda o sull weae o S ef= S0 F=10, | 4]

[6]  Sim &)=

W For :he prood of [il, 0] on apply i sizre mebaad o7 p 177 Lo

R

ETIA LITG HILW RS e

&b the et ofmapy w M Lo o= L3 k) ond B0 Fle Lazanbia
o7 Econeirg e of e soeieesfee s

L] B, 1k S (e b
1 Lelleewy from [327 p. 40 and 1227 [rone Le [E0T 1336 a0y el eogre-
g dn e preily one poaessor of A aamcly 1 po “Lilloc Lot litg
w’obe & pwecfrmeme po V£ 0F A e 300, tegother with o qumhbering
uf thi: partifia- Te now e The sm 2 fer Jhal do ned heve fme
iz imaoe: Yre N, Fich et Fualadly =P 4. &, and for dee fade-
ey spsaem ol e B (g PPE) we laed B oo B = B3
"'-If"_ll = :_..:.l. G .'|.'.'|"'|'. Lieme, by [.I '.'I] (- 124 Tin liﬁ:l;

Lle] K &[m )= iF|— BB, ..l—

A 5 - l-.- . -
=g (:] .| I ﬂ) BB —n— DL,

Asdar as [ Bl d] 2 craearnes, ths i Coreedlw 8] 0 190 Fiwd e,
e d ey Tois clsarky oy oo 0oand A% sievs Lo a e sl be
apclicd, Ter e |22 W
Thu- we Bind Ko, 1) . S =2 —Le[e dp=03" ' )
a1 L ucler way toproee ] Gels he in ohrztee ihat ey
wIp I"I:E.E:I s saemreri e oo 4 anbe o= (4 ] G, puttingn s — 40 '_J':. ﬁ"],
FA
Fiee Bl = E7e Y oa, - 2 ']"L
1 | -“{_" ] I“_!-:?.::JU. ]
Tle” whikt oA wy [oorsegue nlr Sie kb by the Dvaecdon furouls
[rt] p. =4

Jwemmgn Beod opoeiiior S0 oo a0 oxer VO BT 1T i) m
[r =iy dgp oo o, WiERe 0t Sqdegers o 2D saliniy 1R b o e, —

o= AL i et el o W s s fBTacks, o |w] (Fe we o
y—mp— e, =L

e b e weiler Al paeiiams of dpe [B] f2 oqesl o
R LAY T

W L ving soch 2 panbbor 3o eyuisnosl Bo A g ving & divisien w0 il
£y T-bocebs, vy S-blecks, - ab Phess ther ate 2 —al (20, [L00]
rp. 270, e b corgeqrenty erana the nembering af Blacks with Gyl
sicn ;o owe sl e ods fhe poon e s hy ot A




2ad ALFYANUEL LOMEIMA WKL

£, LIEKRRATING FUIR TR FAR &S50 k)

‘L $ollowing thogren aluws that the Streie nunibers Selinsd in [1b0]
ares ~dend th namhers which weee intradwoed Cor e Do dme io
Tleg] i Bl

Troamrss A Fhe Sdirfny ruclery o the svorvad bind 8o, a1, derer
il G

N
. =T 8w k)] = {& T, LEar
[-"'Fj . L [I. *?I{. ':”’ :IFF] JI:-I 'Ir jl =

whore Gk ooa B resldeed by ge ), e e ot e

21 &{,vl:= ¥ Tin .i'."

nExD
rl'
=14+ T —!{ F %in a)at
FES BT ETEN

—cap k(e — 11},

I Usimg [Cef Qo 20 e (o) cod 1] T (uey:

YR Y1 ) k}—
n-\.l
— . Ly 8
LEd ] 1 '
i Yo :H,; -1y
1 . ' b 1
& {I:._n:"l'.l- "J’ N

1 . R 1"'- r
= - E . Jl.r ") I: -r}
BYodTax LT - B

i By W, 1 L .
- ) -0 - S
}.]m—;q'k(.f.-‘ll: ’ "l‘ji ﬂ[: ’
Similardy, with [2a] Cor fee=);

v f f}
Tt — “tu""ﬁhﬂm.ﬂ”l

|:::|| 1
.Eﬂj:in Ir' - :[:—n_:tpn..{r"—l:l}

STIZN |70 ML T M

TH e i3 The 5 b oee Qo Yanricenaed” OF Twdrich B o fiee dalen
ar et of e Sim, BB
[2-] - Y Aim ki,

WE 2

wizra Cyy 1=xly 1] x—F 1, [Ee—

B lde-1iife the coctfie cota of @50 im U 250 b sl Eoooer ol

s . £
i+ ' g
- E'I}Ir o= F |:-" ‘E':.”:'!I}' :

KT k! ok A rl

where (o) Tnllows trom [12c ‘p. P anc oes) froet [Ze]. W

Trrcers £ e Ko, E] e e frepanges rafiareal o0

I_ELIJ LA = ::‘-' .';i#rl:l-..ﬂ
nrk
BN ) I Y T
b gt Sl

E:1.
-|".-I'r.'4.'!.r-:|'1.!.u_. L |_J:.1J, oA e

Bl owc Jeoowpess e wacasl frackizg g inkr partial Frasbinns, e
ctlain goual.y (4}, and for [ee] we e | 2B Tl we gel;
T [—1y (’fﬂl I

e — . EI
F =1 —=%ap r.c;-';l: BY N L=k

a 13l
T
_T-Fu“— oL l]’[ ik j"%
o S PRt 14 ’
I"|'1":'1I1 ?I."' L'I HH .
L LR

TUTIRER I8, Fire SaloMdey oXpET jurmea fowd

lie]  Sfm k)= T Ik
T ot trpT1-h




205 ALFTANITEN T OFEIAGTORITS

Im arar words, dhe Feirdiay soeenswr ol (e secorad Ao Fle, BT e o
Gf @i prodyeir oy A—x% wel mzezgsgn oy odisdood deiegers gpoee |2 =
fia—1%
\k -1,
For inymnoe, S5 A3e17 1 1FE—1.27 22— 1L Thuz thz n.nbwr;
O [, A e 1 vemmtodrie s fnegioie of deme: f—gul ke
& ntegers (Exerciac 5, e [5E) T4 B the eame thira on exfanding
(o +24- =k " by the mukiicnial Bizerern und FURAFYIZLR SIAEET
inE  every  manlkmareeal effcicrs. (Thie srocedure applied Lo
ferp oy e shang |7 v ton snecalloa Yeriein ol ity )

w2 k) e ane siacis prgress ).

B Alwr zspaeling o, {3d|, ikealily e oaesiciends od) @070 ok H-
firs: spd Loyl membeer 0

pit = || G- = || ) -
165k Loyt g mn
- T LMt m

Ll

N3 PECLEMENL + BELAkvms BHImEc™ TH2 S b}

Trpoeos A Tl 9|.‘-|’|’-.3 Al . u_r o poeams” §Aaf .lh-:l' .'.': Wiy fire
efameadpr” reLurrenor Soatios

Ma]  Saki=a— | b —1i+iln— LA}, o bz1:
Sim, 0) = TE0, Ay =0, eace;t S(0,UN_ .

Tale Iz a yaizk tool Tur compu.izg Hie st vadues 27 50n 2] feoe alie
on B Z19).

W Yo aiv two procls of [3n].
(1) Aeadetioal, Pquess the cxeffidomtn of (o, i the 05 and et
e hem of [Eh]z

[30] b U S TR Ly TN P S 1
L h
=0 5= M oy T v

cirem zna (x), Tarm an indepemdam svereeo o7 ve bons o Ul Jucar spreos
af salspcmdc Sonerlnoe.

S 11Kl ™0a L MLEILY J0E]

2} Conbinadosia. We aetan oo Delojiion 4 (p 2300 of the 5{r, 8,
Lebooe 5 ks w Daed papianey sonl Bl S0 — W Jxb [Be — 00l W mrd“_.;;r_
e ow—e A A af e b-pemidens o & e cd /T, R R e 3 o7
zawiivng in whizh the Clecs T3 ovonne, and 2° —s--5". Far all 2703, ke
e - [ ar Lo, Bevdt o) Be e araes of 57 om N3 I0 e
e ma 8 0 Byl v see glesrly LRt T od Beicoriver wnae |5 |-
=l A =Fa Lk 1a [ WERT f[..'.-"',h."—ﬂ[:ld',.!.'_:, oml e cach
manition S osef el 0 (@) equaks The ¥ mbor ab poasshle chaoees
cljeitng vloo s thu bl ke al ¥ eehirlcs b he s a5 8 a3 01 =
. E'.ﬁ'f'n'— I, A'_I 14 '.1JI!.' :'L'l | foullmore 47w P:i = a."|I-|- |.' I !

THmorer! B T S0c k) il e “rertiogd” revamperce poberions;
[N -

A - .. "

T M VT )
riyne-1. ' 4

PR RKI= 3R Lk D&

AT

R D L

r

W For [3]. we diffe-antinge | 2] fp. 206, @itk noped Inog and we
T T P e T L P B LI TRRR N CEYRITI) PO Pt I
i} N 1 b, I..fH
pI 1 A e, - ¥ ONILE D)

[T .:Il! |}| o ! Lwazd f ap1”

i [8d], wse [2d] p. AN

L

E N owrut -y onfl — ! ! o =

R
= 5 FiH—Lk—113AT m

Lercri

Toewwr o L Fime S, & b iy ohy “haplzepun’ reouevensa refacfons:

[] Simii— 2 ¥k 1z Ede LE 3 1)

AF -u—1L

e Cxpprmewdx L 0)- Qa0 g - LD, ixrgi=1T.

4

LA ET P ST L T R TP
=1

B losoffcer, e 3l wreploca dn- LE L of 3] ey Fiac k100




L AMWAKOED OO EIH AT HICS

ik --f 1y S A+ =1 eod taee G evped: aAller  airpl Acalion
L 3.:_.;1 KV 1Al Fou [2F), thes is faemocla | e, e 205

2.4 I'AR KUMAEZR l'I:I'I:ﬂ:I O0 FRATITIONS 26 BirL A LEME B
RRELATIONS O ASET WIT1] 7 CLOMTMNTR

‘Lhe mnriher wr(a) of o) povttone of o eet ¥, oficn called expera ol
Aumber or el aumber ([Bedier, Aieclun, 191E] [Towesand, 18361)
apparally wyeals, by Defincen B (. 204

ji4a] mimp-— 3}, &lm kD, nzl.
LR

b it it Rlen equol to the Aumber 27 amaraleaes retoieas o .

TOCoRES A, TTe pumbers wia, danwe the folowing O
n

b, Fowinsepl -1,

>

0] e L.

ﬁd'l.l mfd'll rﬁgl TeLErre e n-'g.-ﬁ-_:-:r.;r || .*-IlLlH"I} j LHE] ‘Il::l'

. ey o
[#£] win+ 1) --E'ilfml'lf’.fwtl" T

g vy wom e glver b e Forefa camese ! sorith {LDLIIZ"i]'.I'E-:iL 15750

Ir 2N

By |
[dl :rl'_*:}— . i' ,T .l im0 R DL
--!-l: doyopiog

W Teiing into arveeend [da], the firs, mamber of [#E] eoaads 340 L
e, 3% |20 Ip AEY The cca i M Thos

Fur Tde], as for | 3a], there are v way azain. Anc oy, dendi s
Tte cnefficien: of o5t o oG08 Tpde P i, 1) Comnsdnagar o, 121
31 F) be tha zal of all pacilivo. ol £, |2 - =1 and lon veF e L [4e
saml, A= - Tk I — a8 Bor o Wl weir) (ITER 1L ol T h . S

a7 M sueh that tae Bock tonm ning x i Lol AL Tl we have svilonily

a Eipechan —etwoen s{7% K AILE 5 [P) Hemce, v v Lus ol the divigees
37 bm T o hy |1 and by pueang2 10 the 2undicak, w2 have:

FIIALING FUMBERS 21

1-'-. IF\.I: |"||" —_ ,';:':l [

Eou

Tt = sl = X s (] -
Eor

— .
- £ 12 N = W [H r—K
DEFF':" W A | fF i ,E.-"l i b
< Al for 42 ], we irnhiby fhe ecliciculs W] o e Tret 2k met
zmber of 2 inwhics fe series £ powen serfes comvorpling, M- pue
'i-'"‘l1l]1-ir: iz ler .
T I ; .
] ¥ omia) o r.:p,f.=;l';' lTII—F'“:]_

ra ERE R T R e 1)

Mo e leaving :-11: '| E=}brethe czader g s Wi, B

e R, Pa g ad s Dihocpeaply. (For Jfeoaswman; i siedy ar
wip) e dloser. Wy . PR5ZL ], Lbioel, Seckoron, 1537) rid [l
Hreeym, 1%l |, zp. J02-8. S abo Faerdpe 33, po 296 4 1ablz of of (g) 45
Femn ] ool 30,

W g covow methed of e pumion ol oo ) willeuk wsing
e 375 k0,

‘Luroaed B (faitken, 1933]0 b # srorne of 710 14 s e
wir) =A% | 3

M n et by [ie] e 03 (hese x— 1) lor §u), and

I ey w3 hee:

Cpea e
Awli) T le""'("T_|m|..l.-+l;_

k=

2 [l G 200,

pa Ti-1 <! ]{ |ﬂr1£l= T wli) Az ).
I .

whers I"'["'
_ ]
A =F{- 1T 1,, A]I
—I"_,,.{I-- il IJ'- gl S IS
=1, escgpl Al ul=1, GEIY, W

Muore goazially. --= "i.ﬂlll‘ (TN Y Rt v BRI T I T | 1T p'_'}nurr.'a_'l:
S =T SO A a5 nulisfe 5, [)—a' 86 {m{1— o ] PR
prasiice, the conpabaion ol [l i) sy wav of hiy ]'_|r|1]',|nrr_'.r pm.:_ngﬂﬁ
vy In he 4Bl shesn, Cme goez Cmom e woTiohe, cpwars et oA




= s AP AR S0 ey RITRAT HErH

nozke of 117, standing Moo Ua aLE o aaiesd owr mia—1. Ihzn, ulr
faving arrived ab the sadus of wrfar]. 3 55 heongat dewn L Lhe Rottom of
1he Grst columd, a0d ome g.ar-s czie. Ly ile rabde s chaten the conpuln
tiom af m (5}, Aetdnz from e Il o tainead Ty oo nlinge w50 32
— 15— b, b4 =37, 2.

N R - T
. SR T I W e B f-iec | R
LN
e "
Jriw| 1 | v |ere 2u) e “
. Al S
et _a—._l '
2 O LT HE 1
el af 2 x._:l'-l:x___ﬁj )
- l,"' ’
Sqrtd| T laakiar) 403 i
A .
Al e e o
. -__r
LI . e
—r -
--'-.-
FLETN- - L Il

L L LTIRILIKG HUOMBIRE DF TEHE -1351 KM X[0, 4]
4HTI THTIR GLIHEEATIHSG FUMIDL.PHY

Wi raes already oot two deduliicne oF Lhe Sibeiiey awr-ineza af viee st
Eant xia, F::L' )
£L] The #[a, &1 vave fac 'dnoblz” GF (0149p] p 835
M
] Tlw)— E-. s(m ) U

L]

—14 E %i E .!.[-H,_E}"*'-_ =l _|...}..

o fra teclical' G340 po2T e

. . S T .
{ib] fr':-l._]=¥%h5-[h',.li:|H[..uj:!ln:r't{ L

Icaez £f{m, k=0 i ul L -2 evorpr s 17—
(%t The [nfinily (lowsr} Bizepula we:is of rc rlre, w1 i3 1he Invere

HhIELIYL: YUMERSS

ba
-
il

ol e vaneln o the S0 &7 [ar] e Ry
|=||'.1 |\':!|_j::|| =|.|'.;1J.'.| ﬂ:} -1,

The sfw &) are mor o padtva, diizhe elon, 5 piven o, bl w) —
—t—L% tale krvAlzh il on s o [l oncreniacea fou by —2, —a
On 0 253 g dlll givg e combinatar ak inkerp-taben 2= |5, ai], the
v of ghisic Stiding numcer o Feo best beed, what ey Le
denotzd b s e 4

[M] s Fdim Pl bl =1 10wy w0,

TRICRERT . 8 fre- Tin ] anree P ecfiee st SOF Pl By s roten oy
aeinaees o e e k.
[+] (ol I L
AR Er

[%]  fxne 3 sim iR
JLh A

Wit [y=x(r 1Y b 2] Dx—sla—d ) jxma =L faly =

- ':\,-"'::'u -,

W N =afeey, by [V e ] Ip Foptee dmptity Fe soedlicicds of 2% s

rF r

Yokl x el pE - Y [x) .
oAU 11 hFd n
' " il
wlR EY - A= I Y S TR |
LT 1. ’ naE TL

s o S BCRO R R TU R ROV

Sl o T ctmege b

iR S

(l-mubil=2upe [l =1n=13u)
DAr] 0 Pl—a)= Y sl Ale -

ZhEn

U T DU BV U T Y

B Eeolae s by o7 in [Se, L and Fimepl: 7. W

Isapd s Teecin LB UL for d framt v eariabe b are fne el gz s




Jld ARWAROPT CFY LI AT RIGE

fary spemarle fiwediany of the ferl oo witegerd Froothor woecily, far
i—1,3,..=:

J—

= smadte+i-—1ll= ] % P

P4 jredeeg £

Differafy fommwlaad, by porigned SeiiTig csnaer qf o et Bkl
&{m, ] dEAars Rere g e gum of @0 proieer o w—& aWT amf dtvgers

- Fig—1"
wfoen from [ V= {1 v, s= 10 (1 e aes I"':.:__ : J.I wch prodnsis

Tar inatetes, &6 De=plE e LD A0 L3S HY EAY L3454
+2 34 53=214

W Thic s Jean Do [ZL] ook o prel=es-

&Y (e+bifx+ol aey= T ozlpel k1)
Q3

[jk] 1[-"][1 +2H:lui.l+.ill'.ll - E 1|..r|-|--|I - I:'rl_ -
anLn

(FoT moneralisativos. soe | Tosiawo, 478 "SBrorrh, 19%40].]

Wi LLECURLECEQD MILATICNE BELW LM VHE s k)

Trrmwret A, Far Surling mesdees 0f fe S Aad sie kD asilaly e
11 e Fevwrren e pebirfiaas

Tar]  smk)=alr L& 10 (a-dFlr—LA), At
gin =gl k=0 axcepl 500 1.

For the unelgred nurbers, iz v bBe e il
[f] efmBl=g{n—t4—="Thin—T)air—F k]

This o & acans for a guok complatio of the Toat values of the
¥(ng &) [see table on G000 e e giae 10, po 208): purticuloris:

|k al, 1= w1

g ;
s = |:,||. rla -
At

BTIHR MG W MERRE 2lF
B Loiate the eneficemls 57 8 in tie fbel gpd R WE Ikl caf [I,'u:]:
Fie] E'l[n..'.'.: 1:*=|:|}u=-.1~iﬂ—[:|}fJ::L_|—
=p-ds=1d el LW, m
B

L - ' ' . .
Lroera B Fhe ¥y E” m"ﬂ}' |"la”| Rl T AT L B frfnm

] £ Ilr' —_ Ly . roa | _.”.'1 T _1;

Jiad| sfm &} Y ! 1] l:.".ﬂ"":'l 15,

[l slw—dikri= T (=il 1413020 Al b
WE[En AINLE

B Tow [Rel, cquate e cocdlutzaly cf 05 e g T S W |l —
[:5'J] EP- E I.LI] Fu- !ﬁ"ll TEE L e enalu goys wyy i IFIE‘F -r‘-I-C{ i ]_ 1 rm

Foowwore 70 Fire wfm, &} sariefy B2 Choeisaniad rosireomaes sgefum
i aaprarae 1750 )
L T N S I !:II"{ ! -,”;”. '
T -1,

ul
LS I L

—in ot . .
[fg]  simki— T R L) 1yt

% im

W Fo- [H], gqule the cocfecnra o g% [ cles eaprmeane - the roahe
ol [+ o 451

s =l =x¥iin it > 1Y
]
e T I A YT I
%: y ..{n,i?qv.[;]x —[= = dny,

BT o
—

e et oatain ) e
) N

Fos | pa  eguete tha oo navata of of "800 5 = —{r— ke
[5]ie 22 W
F'Ig'-.ll'li" cooitaeed the 'Ilh?ll":'r.'ulﬂﬁ T e coeucenae 1% |anier s enbel el




e AP AKCRT CDMEINADT LIS

i ahe peocdimg wdio 1Sez p 17 Anr cgona shiagrams hald evideny
iz wedl for (he mecemegez acladons of op 20 a0 A1)

-
Ll
-

4.7, THE ¥aL-E3 2C alr &0

Axowdi-g do [ h] (po 2) ke Stiding wurther or the szeeod kind
S, ke e mpomssed sk s Agle arnmatics of el ey (BRI g, ouin
iE whiclh we Limmacdves eoodrots and rsatients ©1 Nagkerios and pcvoes
'[2ere 0-EE THH pls L oun eoafpnous Soonln ot the neombere ol thie, s
Yimel, the Riaecest Tormuls” [T, af] below belog a el e sone nabyon oc
elemteatddey tarms, Shoer™lze, wo will sav e, Tom &) ol nmk oue ans
trat am, k) i3 af ranic o,

THBOREM A | |Echhdrmilch Irih'i]‘-. Phe eseonei” e o sl kY

Lo dr—&

' af - : - Sle—&+ 5 a0
o A L D | NS
it TR LAY 2m ]{H H A
r _ A1k
] :--p-uin';%-h 'u{ " lr\-r.rH'q"’ v "r-' :‘- ko i

W W ne the lagearzs farmidu g MER Let flrki—d =1 aml iy
Pveeree Panciizn 3% R0 — gl r, W g by 3] (pe 3L2), for
(17 [Bh] 4. 1630 for (313, | 5] dp f8) der (M) end |20 p. 206 ) For
vy I

. , ; Y
z—l =L, il:]ﬂ-’l:,. [Tl !:IIE'TU,---k{ —'—:]

wl n
k zrt LA I =R |'}*
1H1) .
r.rl # .Iln-.. -¢+ lli[:-, IG II ;
-, _ﬂ; Y T .f...:.l_“;!—.!- -0 - A,
B TR S
Az kN e fa—t+ Ml

AR 1T WM EE LN S

ez [Ja” llowa £7or e hlitions. 1 we subGkie the eanc: wala,
EIB] 1 208) tntn 1 P e aliain |27

Par stnall valecs of £, N "*I"'E’J-’ll""i

Ieis wievenimg, Llsg e xpres
dor ['B] hrlew

TiogEL: |E e gy
- , al
A Y CER S T ’k-!‘n LEVL ) PO P 8 el T T

wuete ¥y sl Jor 1f3 Fof polpmasial frooc el wapezencld, [, 2]
. 24y wabulaed 07 2, MK amd [ sl =30, )"

M D5 Gacn by ] A ME L (e,

. Ed ] A J
Yefw+ LRy Tar |+ﬁ]{1 A xh{! 1 'ﬂl
3 i . r

=nlayp. E lagdl 1 x" Mk

‘r

a
= nl d_r_p{ L ";" I:_ l]_"-"—J & I_.l: i

pull 3L

TR I | MRSl 5 I

r=1

an. enwg 2 Iple dofu o L] e 10T de ¥, W
1_1' ure i 80 el zoma larmala B el el QY S eteteie 1w i

Excrzlee 2, (chp. 15h Her alee Evzidws 15, 00226, anc 9, Pl
Tign:

S S AT
'ﬁ'hE'r'..": H,, i ey vhe ran LML J"|||_':'_1|:r_
L A | L
ot 13— <H] |14+ =44 %
A |., ra .Fd"..ll

) .r:.'J 4 [
A FECI A, § T TR
£ PRy

r LS
+2{T= gt N,
(o p et o)




J1E ATVARCER LM ITHAT ALLE

5B CupdihuENC2 FHNRET RMA

H i3 2teeeding o kaow i1 advencz o 10 2 AZGVET SCHNS CUMETo51s
im ary 1aklz of 2wy s of combinadarial inEgeTs, Lhlads 2 capad way
of clizching enmpuls vy, amd an £7 et conregiion hoovwsel ©diea-
binaroral Anabess apd Number Theowy We shiw L By 2ieal esmEn o3
jm This malic=.
Lot twan pd o iale Be givem:
T

Flx)= Er.'l_-‘}:-‘. Glx! _L-"'i"".
L k

with Ertepir collic ents, o, B, 52, We often wrily, ol s o=ty (o)
oy all &:

(=3 f()=wla) {rodui)
and W ey F oomIraeks g panaute’
R RN A (Learamge). Fo ek s nwe Rave i dhasease o (83]

BN LY e E X MENE Sl e R i Conged 773,
Jur ereter wandy, (i ST tonbore of fae Sesd kind s

| Bus] sp k=0 (recdp),
axeepi sl p, p1=1, o (Wilson tkoorelil

[&d]  sip1i=[p-1)= | (w0 p.
W Fur pfiss], weaomees oy itdoeam, 2 }ascroastor frow =L B ih’
fp 2147, 72w, wd Thanen Ol L) o pe 3 [5 Eree whan k-5 -1

flop 11— :ﬂ";’n fowel ). Tow, by 605 0p. 2L5K
- N
ey =1 L Ly L r
[kc] {5 Fhiip k) — et 1) I'-.|!|' _ 1)5[4r, ¥
Axmmnue s [ﬂcj i frie, TTR. sl =2 q|mdF} THIEKES TR
s fs p—1. Toen, [He] irplics, by Theoszm C (p. 3] for (o)
L

I-I L] .
—srfp k)= I.._' I:.P kﬁ.[c : JIJIH{.EI P %I wonalp)

from woivh [ %] Pollows, sinos 25 begp—2

ETIRLIIF “ITMT 11X 23

or IM.' [P 1. 2135 pives in dles vrgm 0ot e=T, Iy [:f.q:[; L
ol Th= s (mnd e hecee, anee (e, D= (=107 (o010, [69]:

I=0p Iip=nt pr=fp—111 . ip—1ir
made)

(Far ac-eralizalives see | 3ell, 1337], louchard, WwIR], [Cari,
490, h]:l

e - So R . - - ,
SRt Cfemmad heran o Far ol Bacgoes @321 med each el
sarader o

N 2"= ¢ (rodp).

Mot —non [E8B], wron [wl, =0 [mods) Ireoes, aicng peanseogtive
inksae s, ol Eeasd ame A6 “flipls of g

T W, dov carie e eoae?ar g the Sirimg sy bos Rf fAs epam,d
il ey o

fe] Slpb= 0 el s, ereopl A1 =5 (p. r)—

B =fastda | Do {p 3020, Do gud, [ol ] dar C=a), and Esompls =4 IE3],
Bor (et ) ol Diaye fon f0r 2
r [ H 'l L 1 a T
AE o ST L f}ﬁ‘:’:_ - e
1 i [ e
Thiow pooovideg 61570, k] Ledlze Yip, &) whem Fip ) bocawe iz n
iz relatively priom with rcspet o &
feere, 1@ b prave thoa alan hy induston, usioy LAF], g0 2 5c 01 o
ool o Theryamp A

GLEPPLEMEY T AL EXFE L0ayy

Lo #wer ea cod chieoecatde palyucaz Ly 1 S -ew lal i menbe s S
W Launiers with g errizal Beids and & ool o, bwe adjacen: Leak o
dilbercad valuer eoaals &S 16 10070 RMapeower, 00 ewey g
UAREE NS = P s e A be el of colowidngs ol SFe. ned s
o & ool aueh T ot adjaced cocies cave a diffErenr molsar
(lwmpur: with Esvesr Eop 1130 30 Moe senerally, congleder.r g oo




bl AlTw AR COMOLHATERIDN

groph 8 wilh q sodes and ivmceing The -ofabze G00E R of colunming
of thaez ooaes with & coluu.s, Teving Lo paecadng proseely, Sl Lhat
tac chresitlle polyaomial ol o 173} sadslos: Aofdi="] A= M=

" ' -
w 1'1' - *(4) What s tbe namies ol eoeckehoande of dimeious (o s ]

LR NPT ITwa wares we = aa de in comoon s be Joeleetzd
glifercmil)

3. Limaberivtion aved woorativadd sefcetng Lel afa ] oy & ol sors, W
e e cpesatar afb {Liz dedvative) y (A0S 1 1A= 3 where £
it the wsasl dabwaliva (p A1) Hemlady, o) = ﬂ'fr]hf-Tlﬂ.f'
(L (=3, LS e b O L L R W (F N
{Fu”:l "?”?L-' Sl f:l!-'"_ N |1_| II:-'|+J..{:| =g f‘u - .- I },r‘..
weepe %o, P Hala 1T ._I:l e ]_ F iy N FHIIJ s axphieil la-
pauky Too GATE el {133 (R eet, 1903 65 T fellovAug soeaht of
Pomrcher glgws Gal Wi prosler & ossdy enrnezied wih Le Fad
d1 Brupo Sk

] ds’ ':] da .
[J{\II ) Flxy= - Fix(wl), where — —oish a—ziw)
X dw” s

Arcply the mefhiod o oo faloge D) —:'l:“:lc;.. RIU B
Nopx¥<on
A, Tho amtiee of e paerifinas o o sef. Lol oe EIVED (W0 pectitione 7.5
ol mael A Tiow we sty that o i arer thar o0 chl &0 15 0o rl
earitom of Fodenowsl by 200, aud oy -F enct HirzE nT 47
coptaired do o plock of F. Show aal Uus underl st cn onthe sed ol
pariinza of & reokes 1t intd 3 ioeste? {Lefinide, 3, p. 32).

d, Boenuidli und' Stk ding nartiess g cams gl predaed, Wn woild e GF
of the Borroolli pumibers .. [1da [ AH)L W e derm:

g b= i
M F sl At

rai

Show thal B,— 3 ize (= 10"B L 2L ~1) Use -Ls I vhlaie tha
vahe of B eazressed g 4 sooble eom Elow sy, Ly aalbablulicg

TTIRLIML WIIMEERS 121

we=a" o0 ue [H]. “Eal IT;. afu L) Bom i Il | 1) Viify he
e

Fwtmla ff ..I_ﬂ_“l'l" '—[J LAy A 1), e T 5, Y 1T
1

L...4;" 1| Begrianm, 1967 | and p. 1535, %o cla- |.“““|"|: |"=|"-'.E-| wli

pivzs olher esplloh focnmdiy Tor the Hennal o mibez). Shoe Lhat

AU E et T ESTIL T P f"}

S el rana forsprrfe of fornad s, or ereh Meger & B T, =i
lramalormeson o Gnsul wizs demed by P2V ot dt -
I I R R S I L) PR (i3 ka
dileran® tian aceraian, oo dd) S Dedox fromo ik e wilos of
F v 101 e Urz Fann off 4 radena) Cracilen, and akn that of T7_, ok
(Y Fupowemorg, vtk Use Eulerian warrbors Afx, 0y vpa, 5 a.|-|_-'| ]
we bave B en—0 Ry ehe T A AT R Apply
Clae] T SH) o 2 nq @0 B L] (4] Expmese %, n% %! o ika
fium ot s radw - e 2l s gelynemial, €3] S0lse ang e gow s proliems
P30 Farertden et od 3L whele @ s oo commex nuinkee (i)
Sicde e csapTarriation T_H. with ¢ & given mdezer =0 wel 1lal
T =N effaan .

G e dovnedaweee Toramly, For ench polwnomal (=] wne hgee
r4 st Sfercser opotator delized ar o L
. lw—
M=
'.} l%rl ‘."

Moz pricedlly, e be gven 0 soguoine 1, 3,0, ... of STEAEE comp e
nmbres, 4 fvacaal sae {wilh omples CA {:{JIIL_I e f, a d

dPlﬂ}ﬂif | W Fa).

pnc deim: ales. W L. |'r} 1.L~.- :i.;.:l{t -:E; {E._ :i and ':.TEIF'
_|| =L, _.-_.-:-'I'-'!';. 'I.I] fer Sof, Prowe ha 1190 e uﬂ'ﬂrl.lr*‘..quf LA
l"ﬁ
= 3o,y 4
1-.ﬂ=l.l --:|- {’l" ]n

T3 Tria 1o mrawever fhe fereaas of Beecuige s (p. Lo7 )

v cAugorirrod Stelve poahers “F fhee crceny awel. Boo roleger 2z 1L It
dn Ui &) be The ninesher ol pe Gt of dle g2l 3, 20— 5 imio & ok,
e duleadinaily e W call b numibe - zhe - feaouinted Sticling <nmber




122

4;![' I.:I.E eaaul Liwl. Lo [LET] Li.q_'lill.s..'l Ry

GF;

o

K%

AT VAT =N GORABIMATAREIC

. L [
-S,{H.. Ju " oAp “'-.-"-

an] the Yoangslan’ recuarrence Telatinms

S fa k1 k)= k5, (5 8]~ r—1y

A

cE-
i+ 1)

i

ek =B b Then we Lave (b

¥

Sa—-r+1, =11,

Mareowar, §.(n, k}s0 modl 35 (2k— 1)) wnd, for dxl, (-1
=Y e [ 2T ) Tha Tt valwe o7 5,00 &) are:

E 'fin':".“!E' !iﬂ-'

r
. o ||
2y (RS ET
e BB,

a3 101 = n i 7 2 u in 1 11
1 | 1 1 1 i 1 | L | ]
- 5 i) 33 hiT] 110 246 il In ¢ A S
5 i1 (I AN 1910 ERN TH15 el
F1 Lins 1250 WA JRE] 10z9a3
= 45 1FEYS M
P s

L s 3 14 15 15 17 '3
1 1 1 1 | | 1
T -1 T C4 e s Elrad| iakth] 151749
3 War TN EraEEN| raAM A IThTAaR FAASEETY
o J4B 700 o Opd MDA _RTH&S AT M IHTRTAETD
5 1E1E4%5  LHIT21IG &LedNdsn SIORAAIR HHSalnsnEb 17999950005
4 IMGETE R ATEG A e Emdel AR eI NaELEHIAe
n 131111 ATAeTES RN Le2IlE0ES) LTARIZ4d3490
E SARTE RIEF]EDD 231°32 e
Q 415 LS

Lat -"'_I:I!':-"-E::. 501 Use the X, (1w, L) to expand (P (007 PO Polul

and Loz 7 (Xh.
e Distmbteons o pafle i meaos. The nnber of distribotions of # balk
inla & hezes equab: |;IJ P an all kalla awd mll Bowez pea Jdefleeenl :

[Pp T
&' 30, &) i co boa s allowed to b-ctmp'.}-.{lj( . ] if the -alls fre

. '

STIRLI NG A UMHERS EL

"

indis.irauishz?le, 3 all the boros ditfaragt; L‘:_I] il, mrecowr- ri
hox ik noowad 10 be emoty [Thesem L., m 1-:'-.'-)1'-" R -puse U
brzeur 2 all differcon, urd the halls of eqmal sree, b ue praoaled i Jileom
teloli e Rala ol zpaeme oolour £22 stpaned b De el Qistigg. jelablz.
[n iz woF v celire e wodiwn of tho sol N of balls, 12 tlese are i this
partiz < iklocks, € 17 S e the wentes of discib s (s
LT ST K
lu',} :f:l_;lf |l1."-,.I , Tt =i Jose £21]. 4] Wam
cooae g bor all le precediog, wnswer whon e boke and zolls arg
prtoan roms? (B el fless prubbons sae cepecialy [HMaoe™Mchon,
IG15-17 | G, pafowscation s alse found in [*%.cidim, 1936, pp.
Nk, b

vt e

H. Herrvoe oo rte Baff polpqenid, Appeeazie ¢ wttoms! st The
eeoonentEl pardid Bl peliaczials B, o are 2 penceadioafion 5 e
Birongaurhe s, boemnae i, (1 - 800 &) | e 00 135 (L1 Let
iy Waeen Bzooiegees W Shovw tbee B (L. ] egguals e e ogher
el zariims of & 1% -1y il & dewsks The hbocks being painte) 2t
i =< dakn Fiem o sfecg A, givesi o adwmge, wond will g, coeor in
sk A Fo 2 00 [N o cmnp ey e oo = Loleums o7
el sk 1Ny dencwe dlxe value o7 tha sl decluative in 1he poioo
xma gl Fory | Oiag] o 0 Ler i) S o =), Ga). Suzpoee e
a—ais iy wallipdy vecy o0 wilar & o G =, ond i Fx)A7 (%) La3
the singriar pan 3 o, 7 ¥v—517% Shov that the soelkicnla 4, equal.

1 |I._ 1.]IJI!'I;:I -"-I;T:!_-—_? - LN j
agydTanop LR — g — il Ty

(Tom b wrrmnwesr 3 05 = ref el Ds Ll vl e of BViz
WofN T—T 1% A .'-il'ﬂ]'l|: Fl'!l]i.‘-.ll I:j::l Huosy wabe Foead 3 Lo be sefvaeniafs,
=T (= o)™ =il el coforers o, Frpress dhe v, by un mags
_ﬁ.lr.r.rr:.'q'q; ,|-.u" r.u-r;.n!;' =0 2.

LW Th: Seareddor peation ([Selrgdzr, 1807, o alse [Lathite, Kin-dan,
LaFs ] [Comiet, 1930, Fiwncdel, 15070 0 & B o fimike st | &) =0 amd
le. ws u3e e name “Saldae yacm® Lo ene seten: [of blocks oF &)




Pkt AabDWANCET SO BEICTA Pt HITS

ST e ok (] Beerw 1oobock ol ¥ Telongs Lo A (8]
I ¥ Ut mof ba.opy t0 11 Ne s Ty BT e W s B B o B 2
N B=f We demolz the fLolhe of o0 Schoddae wweloe of A b
Al ¥ ), and the praklcm 2 now 10 com 2o s cdlinal e — (=07, (1}
Lel the wnmte: &, of mazmmal ih ocka be fised, o= [ ] (BI0Eizal
Blocd, 15w Diock coutaiosd in e ather 3o lTion we b

L= | by, + -+;_n—1::lﬁ'.r1—!|:,

amd the rumber ot Iht cormsponging #ealiv ] sy oals a5 .
Rt 4] RO ¥ S T W P SRS IR LYY o [ AR IO ]
[1] is eyrivaeml e Qe e l.'."L"JJ“"'.ﬂ": R A ! TN Y P
e A d Bhow sl il G =y g ! saliatis:

EER =t =1 4=l

{3] W | a =E::ﬁ S b4, A Thooodagnral sanicy - wassn sl
Sticting nuotbers of Exery h" Tip 221 Bo, ay=1 41415 230, Heoen
the rebke ol valuas; ik e

a
L3 L
-

A [ 2 1 a 12 f T R L | N
. L L 4 & T 1T AN aWidl 1208 2 FIAGHEH

LX ""r-_l' {nu:-jp.:l_, Loar gt Jwrinn= 1"'|:_I X, "'-.l:"..ilbj Wbl -:_':- koL .i:_j '=l‘-'|"
Irpbsicshil, (A} Enclrcitby,

- [: |}r ?H-J(!r'l, x4+ - ][:ﬂ :i"" 1_.

.3 “ —
EERE Y Sy ! T e — |
:

F4} Asymapdolically,

I |'.al|:;-|-—: {__ ﬂ]}
i

'-”1!1!: A

&

where A—2lop2—1 0382204, el & we polpuomials o Ao ool ==
wme AN f— 220 -0 + {pen L.

WITRLEM W MV EEd S 225

Ll Coagrachess ar the [ Ffea) .awn',w Af sl @), Zetp b2 oopims
anmber Moddla g we ez ez =2 wip | 173 10d, moez pgreernly,
mipT L Eemik+ or{a+ 11 Wﬁdu]up Wit hEwe w L b—2a{n. 11—
- .-;r.':-[r'l_]-+p+.'a-=ll |.[ Frohard, ':I"'h_ 1

LE LI St L]

L2 Sruceaimaum: of T} ':]"--(“!] Tt |zl L_,J-"[l l'|‘”*;' .
Lx &,
whaere w13 1eger 00 e Parsciwe '.Hl N1 Y210 by ulurw Lhal
P )= WA ), D L T L
I
T
' . —y "r‘| . Mg
P S PE T S ) Ny L&y _"- .j.{r,qr]fﬂ}q( s I

N L AN : A=y
arlalar y, A [r:r,_'.'ll—[ : ' .-Iul.-:_ =l ': ' I}' A =
' —_
- -

e —7n

=1 [ Hn, 31— H _H_“I - ELIT T NTAYS
y =1y s
":I = 'I'-'["Hl-l?-r X i L| "i”lﬂ' Flflil - HI}[
St ,'!'__l 'I--rlr—f:-- ) )

33 A umfeere® reeerorhor feverfod. Tha Tollowing snlwes, Do parizinag
of 4 pel. w problom arefogous 1> thg problem far pag, - o -_f‘ (BT
gl 15 tobead oy Alcoeeq B (o 8L Lol Y=o o odnfini: motrix
vensiing of Ound |, Hes 20 2z =0, 0, —ror 1o sla & X, he
the mambor o pauditicns o F @72l & ade & Blncks wsh Hel 1 noombe- o
Mie- kv m- fame I_---r..-1'r|.'|i||--'|| i g il Al Tee v o The jntf:gma _III_-:-'”‘
four hi-h vy = T Tleman ws las s Lz 'unmsoasal® SF

et =gz )

In pachirzlar we ehoae the follvemg fabee of 4Gl #hoe = meae o
amulilin T =1 i e e ol GF)




.

?ﬂlll III'H'

ALNARIED [MRMELE S LRIy

Ll by "amcracr

LARFH A RV

IR 1 l..ﬂu n--*r*-—| }

|'r ."i
o j:""hi“' 5 )

AUXLERE 27

3hd i[ﬁ'm 8,

5{4)“1! SR A . (2) Sircilariy, we

Dabe e r—p)= ; u'_l_”_ I:_] i ) where dhe iy por d=lined by

S of T.olal %r-
ol B cazl WLk of hocks
“ ol =TI eap [ |
+ old e A L1l iy
* T 8] [uihe — 1% cxplehd [T
wdd - sl 1)) i Her— I}
e - chini¥— 111 T
odd avd Gluie gJea: ilasne,
ai e LT A SR ghieh.. . Iy
=l aca chinanrl [E N
pm el chinlzhe In G- P M

td. ' Strckingy of & Lal file) bothe sepeenae of Toneloe Joined toe
ER N P i "-xf"i £2, 12eeeem ae sad poadv e coele o ol
‘Lo espananr (e =% el P, 2F Jog A T8 alto 138.]

Y15 Tine murriser of "oidaected’ weredrifams, Let poand o be Lo donioeers
=l A pelativn e o] o] B wllsd Cnamectaa” itoornd ]l
o = [g] P 590, wad sy veo poiniz T of can b commeetsd by on
poorgornl path with upit sidex in loziciotal o owerlical clisfwan, all
v hose -.tr:h{-.: ate [h &, e R ales il o e (e o g peemiead T, in
Figure 35, (1] i3 an animad, 2wl (1) 5 ek Compule or alime.e the

(I T

mamber A g, gl el the Asocl. hal [d] —n. alse 2 de] n-entaes ' (T
1ermy b takem from [(*Geeh, (06| Fur an appouacd -a-bis prnslem,
a2 [Kreweras, (9697 and [Fead, 1962a]k Aumivsets gusercn fer
imcaion da3, A [p e [pgie - [

e Fobwy of Sin, e—homf s0nr—er) | ] W2 Lar:
Sa—g)— ¥ [iﬁAﬁ;ﬂm

j-u.i-:l. l\...

%o an detined in dmersisc 7 (p 2200 Thus, Sin, a)ei,

JONIT RN SFLIY IR LY [Eih.hae 7,1 20 EHLiw 20 p 207,

T 575 ml=1, s(iR 1p-~ 1 l.-.’-'l-l.-" -c.l-'..-| : 3{

{z;:I':?u—l} ) _h(;{IJI_mE :I_HlJ -1”:

[

mou—Ipa, Flaam—dpd 1 :I 1507~ 30a" + 3m4 2}, f":}'.l.l:t ‘Eyuy;
L

ferzauina lr [LAfelpoy:d, reen 13al. 427 5oz alzn Execlie 9, 23}

172 blelim Boaghrs ord Fanderdorde deioeynisaets The eoloe oF the

namencd manher ab e ook dmed S e L) s The goalacd ol dhe

ar-th cerd =0 A =dervwivant o oreiaed h}' nmirlmg fh= c-t1 coldor-n n The
L

(HEHREY o .

1 1 -
1 12 .. 7
|1 LI R o
I I N "L e

L 120 (=100 The monnr of Al smoonc gined (Sin, ] can Te
eaigmsel wsing, o geieminant of orde &

1 - e 1 1 lJ

| A 2 . '_In‘_J‘ 1‘-": 4
P.!S:H._ﬁ:] =l 3 e B L

|'| L S P I R

18, Gerovattzea Banmeald wvvabers, Taes ang e nombos B0 Jehuzd
fur wrery comnples Sumbar o
L3 r L ] fh

L
er-:_ S5 e




ark ADYANCED COMBIXMATOQRICS

Liwiakertp A _.-:',,[ G ] [ L oo Qailh]sh po 4l aP? =51,

-1 'HI : ot T Moo, [nmoall e s uln nlegrrs On @] s sh
o _- —| ]
Llist l:lrg.l.rh_,u I we hrve 29 1F sopgo b lesardns, M

B A b AL G ML, B B = 2, B i
.E‘;""—'J,rr?l'_r-l__l:_.... Froaily, deogonume an "cia t’ lorelola 20 mdni-
teal pang: fo- 27 (. 216).

9, Ligeons dfeenann, Show that ARMETE G- Adsgk b4 -
=3 temne i 10

2. Tke munebor SF CMRIT fasafesT Leraf et s anee e of s '||_
woeys fu write tie Fooiia Boow a (] 13H] p &) bar o wmame i
int.gr.a.u'ﬂ of erder o ._-.'rdl:mhr a— . o, =3, ayg— i3 bovmer

.L.f\ R 1. ‘:’_.:: n.] L:':. :l 1"l:“-..'_:l:l. i-'t] .E.II.'_E-I.'JI:E-\.'|]_
= Y SO T SN Sy T ) -’E.-al"—

_...1'1 "l| ks, 'll Py
-_HJ L-TI.‘E-":}:I L‘-L‘: "-\.l"_n-l..-'l-.L-'-'ﬂ-{T:IE:f.' .L-"'"-l'u ’1? }-]
Showe thal @ =Fae g & g T ed fhut 5 pp 72 wal=(2 #17- an
r}'_".
o | 2 3 + 3 [ T % = 1z
. 1 9 11t i LI T LI b AR TIRTZG0 RIATHD

Telmeoier, d'..=£|. A, K12° ', B3 a Tonction of the Zalerica rumbira
of p. 51 or 22, pad g, = |e! (In2) = 277 Caoidon [6I]. po 1L

20 A Do adidf detecoinint. Lol be ke posagned S2clirg ne ke nd e
Lt kil {p. 2235 Toeew,

s+ E 1] siwd L2 S0 E T &)
afu+2,0) ﬁul"+E 2] CR(E A2 ) = [aT

TIE, Peversien of 1 cad | bop® p G o aedpltt et e o EnFadrp AT
ST Toe equntloas Vef=x ood plagfp—a whare 2 and f are
COIEALE 0, hove olonome - {x) and v- P e That kod to
dwile iy Dor o et s Lo dmlin iy, " Chen, with fq = loz2vand Ly i=lop ops,

SHIIRLI S0 = 1IRID KRS |
wi b -
N CT R r
ol — L, —sL, 4+ {[ . rorina w1
E=1 .||..| m=1 rJI!:

X, \ :_.— o=, .
'Fﬂ[__LJ= ‘:'_ d1 l I_". ‘é_ : r":lr:-:_.lnlnn__f.':'}}_

Lj n=1 L | L

s pawareial 2, L (Fbeirg 20" 1 47 ’} o, e 40 B

T —Ar

TR Cumemvenaet of @i Sielimr semSern el p e orire. W Aol 'w
dvides 2 be e | dn 0] 27 | 8dm 250 e R 2eg g dand pih (N
Pactloddi |y, tha numerelor of the Farmonic momber B, — 1+ L+
+ == s e By R D3 ] Sl A T ke
and p [ Caipr 1, 20— L

. An s mpiedie exsaniton far oha gue of frakaekely [ n — a 2o hnse!

| o r[&) | T
R LT T DR ST [ T TR eul i B N
= Ao ! a 5 om A
1= 'f'.'.u-' !.||.-..||~?r.r-_r ul" N |_|I|,:'|"\-1' [ I8 Lo r.l"' a .IIIJ:Ii.P.-:I.I" E_Ili.b. nem Zer 5

aguels ¥ Fie &) ey il 4 I:u:trl.' e wurther of order reloulng celibed
b B0l DIEE T,

| T 1 4 t ] o E ks ]
L= A A pd AT WISl rdZITEIR Arniiadiiy

SR

- ..-"--’ ’
- .Llfl.-

--:‘f\ *:lt} bi




H:FTFW ¥1

TRREMITTATIYNE

6 | TR AYMMEFRIC JLOLT

W recnll (ot a parmutativa o ol fuile sel N, [ ¥ =n 0 a by nof &
imda ilsslf.

Achually, 84 & iy hecte, we ecold o: %ol have gald eedeesiza” or -
Jeciina® instoad of “bijectiog’.

A penmtcation — ran he reperarated by writing che slemsne of e
N ovwy o bop vow, Gl Hhep andermealh cach skemel'n 23 ime ge urder the

r n .
mapgizg e, Thius 1;:;3;"”5}; repuesends o Feiiee )y, wdien M=, by
ad G f §) widimr, Blb—a alch—v efub=d, wici=t a1,

algy=F.

‘;ﬂ;nlhﬂ: way of reptapsdiing @ ¢o7sinms of sssociating with § 4 e b
& g 67), where it L nodersbone -Fat an st oy ivdouwn if ahe sake |7
yoafa], p¥a. Fane W ommespondl o tids wey with e above per-
L L,

[LTTH

N o _1 -
I L2 |- —a=
h Q ~:al ...

w FEoar ey

T e i

K.g. 37, Thg. 14,

iz var sisa pepresent o by a seleioone! feltee, ca 20 ope 28 Thea
Fipure 335 currespoads will e pesmpta-icn o Dzame {7 Clzarky o
hinary rele=un om & is ksl wi'l A peoodated o s way O Bad
only if 3 i horizooiad aod w weal werfous Zave oue efzmet.

Floill?. & GOl 26 Tepreepnad 0 b syHeIE ik .. iv, say =1 .., 0, deiined

TRERAGTA™ N Ay 231

by 'r*i._'_ E ir_,lLﬂ':l_:': .l |"|;I-—Il clherwese Sl g st s clel g
Se'herlalettiind arieTy

We Zensme tha group =7 ~ermnbinnhs SF A O @ith compesition oF s
aseprns cnschy 2 N TE s coaip is alae caleld (e pemeerie Ut of
Ao e il coeogeal ol oy wooep s the idenliiy permoketion, den 2l
by et N Sicps v Uy dently, [0 =nl (e 7L

Wi recad guoe s aboul prroglalizae a0 AL

Che aedir of efe A for o cerm 31w o O SUBGET of A cohsist ng
a e pubate A, wdak, oty ey T ML whizne &, the masrd ol the oebit,
e analkedl inteper (x| oecoh fht ) = [T Eeo ), mixl =%, then =
T ke el of & {502 p, 186,

Ve, > xg ox bR T differont podata of W, 2w <o The qpde 3
=200 Xe 0 AW T e ng permmbaling plr t=wy, o i=an 0,
Fomeorl= et = e A el T gta g W soy lial y L feogeis B
e o denetee by [ and basthe sd 1xe e g )00 efedn duer orb,
Fuike vl Loz e e it Cvclew o0 ey e & becupee enek oyda (5, a0,
b given Ly arw ool L ollwioy amanzames: O, '.:3.. X
chaahmr e Ep gl (e T e Ko 4T 201 By riese.

A Fnugy pERdAESy 170 ovcla oF e s e (=300 fa thet are
iR F- ) Raeh fe Wz ng, A K aeapanidian B i e evelz oF IZngth
2+ im e wonds. fazre exiey v Soiole g 1d £, & &, uch thot @) —h,

Ele 0 Tiere 7o uﬁuu:ll:r( cragpchlinm: nk oo

MY
2/

Wi zeall alel vach permc oicw com be wtken as & poeed oF ovclea,
Wiy Zik el deizidns this decrr povition Barg dmigus ap bo erelar, 1er
ehamplz, e TennL T ion o]t 20U gm oo whblch ag e, e 8] 4L ) e —
(A N Tz ez a7 gtk 1 oars alien amalies ) Senkirly,
Aoy fe b Lwnr T the males i dhe aiasad e e aln D 623 ol
cxeles in the sevss oo nernatn A o adli b inaliluak, as oo Figioe 3T, Ered
cydr v proc oot of rans positioneg; i Jwe, {a ) = 0 S0 &) amd
T Sy kg 1= [y ) LN Kpmg v 8, T, Jor &2 20 Hence, thiz halde
ooz T penicooading, eiause thoy ate prodacts, cf eycles,

I3
It follovare Yheut (62 g =T (0! of frunepoditions af N, |3 -.{ '.lr FoRl -

wraTer e eheup &5 40 In faol o () can ze gereraled by 4 nieh smollar
20 LU Wmdalsposilio 5. To maks th's marc proeize, ol os asacaazte wilh
every s2b ol trbapwediners M= Hhe grogh 201 detned as frlloowe -




232 AU¥AMCHD COMRIAATOETT T
173 i or eded of A{10 0wl wuly 7 the Bramsposition Ce. wicdl

‘Prrken. o sor W{SE] af (p—1) srampesiilvng aof 3 geawnroar ¥
if amd anfy J @ (V) n o (e Melardon O p. 62

B LMy M 0s adrer neer &, then for Al & P2 W, 27 e Liere 2xists . gm
pails e f =) mp, el —#) such thul frg e ois an edee oF adll,
tgrie Uhe dauspeositicn [, 2 00l e [v 1] Mo it i eweils vo e
wIul e Uanzposition {my B) 621 be fuclozed a3 fouwd in iy anoruey
SN | -

fa, ) —m b=ty v v a R A

S ETE S RN EONPRE Y ER SR

Thiy, £ cach {& AICE 13 penerared by 3, BV is e lp YL

Haw we suppnas converzaly 13T L penorales ELAL ul oalgellbas
na- & Ieee Hecause g M) Bos 0o — 1) edpes, tleve waisl o and frwss iems
necled Ty nopara {Theoee o ©, 2630 this digacs that o o Wil
fa, i ol coueal taoary prodoe of zre~apaaition? heloncing LU 1L, wic. K
{Fur ullie poope.tisa related -o mmpfesc B ng £ &t o ped mukatizoe by i
qren, s [Deoes, 1259, | Laden, Schitzchbizgsr, Pa], [Edan, 1567,
ntd [*Berm, 1908, o 11725 o

For e da:.-:mp-r_l-si[iuns indes 3o poodust o iraeswraliens ot 3 21YC0
Pt oten, ¢ =g Fao = Wy e e £an- g e thz
Jofits ]'],|'|_['i|‘_:|' THiE ooty =8 l.'.[l.-l-'I'n]-J'.- roe v vl l..'iu!.‘ il e the I'Ill'i.'lill.lliﬂ
= of the wratepositbon 1= (e, £] wudl @ porstatiog @ with & o e is 1
re-mantation with ¥ 1 0 ewelel If g and & are in the sawe vibe, and with
4 =1 cycles F 2 and & crz in diffeoenn oftiie r7 £ Bene il foBoes L
Wy g ey ane ey g o g Te ooromaler s oydes eqeie, o P-LELE
e da=1]bmen ) Loand |0 LT LG Tpemes -k ooy
Pty Fle e adily oF thes= oo eembira i lice the G0 TREOTRS
propersy, [This s e ool by [iancky, 1814 wec alao [e8ce.. 126N .
1L 243}

A perrnuiatlon je cilod arer [pesprecivelp o) it san e dreneiporeZ
intn an cwen (rspeclively ofd] nembers ol roepoibons. Jpge s 0 —
-y Vap d produzl of K ouwecles, The parey of 7 s wouiviienl b te
sty of cie mtcger n—d =Y [3] 17} baeaua of the darnpasilion
o eac cvcle of lenath §intn J— | transpotitions (3¢ abmve). Thas w

CLIVKU ZATIOMS A4

[z anml el cm i e Gespe2dive i ool DiF il les e Crospe s poonls )
“nmhrr oForrks o :"«'.'11 k- h. )
ham chgr g Umpo® v pernobabien = celinesd by g fai b1 =7 respe, -
ve gy Duis even Ceespectively odd ) o 1he o qpeeidion o DA ss
~on o if follows tooes akely That fo-=ach owo peroautation: < awl o,
iler ] =plelrra').
The o lewan .':l.l,l_.'l "-l"_"[llll.'ﬂ:ll: |"|'.:-||_ W }i—-l L M LRI (I EE L o ] b‘l_'l.l'l"ll;l.l_.[l M g .
The erder of 0 prmalEtioer = o the seealless inleger A5G ek that
af=i_ Tl wir cealy Ui LOR ol dloe e cf tnegas corvgiding uwl
mepus G e e opepminy i e leensi i, o' 5

G A ATCHINTIME FREMT FRS RELAT=M T MCOOMEAIITION
i RE DFERIEY Saa L LD TN NETHIENES dkH
TITT PIRET K10

T B 1T o RO L S TPl AT o Al [ < T
[ 21 ey 2 oo e, .

A prerraereiiar s L [ =g e s e o tvpe [o) = To e o

g o pempusIe: G0 aid drelos ceabaiie £ oot oy oty S s el

0L L dentTer weords, the prelition of & geren D0 B ol af
i |,l_|" l'__l'i.u' Ir’l‘ .. i :"r]'l-_ll'.lr\.lr-l'f-"ll.l .rl'_l " :-l.j';__:

Toms bl b, A prcrrre o o DAY pal fppe | 2] W eeed ietaeld @ ond

it I o ey e — e s e e gy,
W v been alpsdy ceon by o, 2300 W

THpo g B, The ey o povmragans o e [e] — e, oo oo wgamnde:

5!
|11: .l.'l[ﬂl,tl_:-._. 1= — '.

)

L = m—*—
IR 0 DR IR vl i : )

n
W Fri-rsach o peemnlf om0l ppe i[.ﬁl A cgmivokett e oeing liman i
FOE T e TR . TE R 'r.1|E_|:1 it Hw: jnrmtnl-'u-r:n- r11—1,
YA, cothew Lo vrasia g l,l'hr el L owde . aathe set oy recbibs o leng- -,

ar Joadly W o oipmin peacl: ool wille 2 cpeis peomvibeion ot ils own.




14 ADVANCTR O kT ATODICS

1'] [}"' Lmleat
= PR TREAN [ B 1Y

whicty vy | 20| after cancelations. [l

1Y - X

TrooREW O Lot pik Ere;, oo, o dw e ameadsr et el aions o N,
|| =, o o [y, £ o], i goned aewter of eliis [—raerther nf
cpoled wi e cocemporion, egmnis R, 0oty e =80 e ke bare far
Jallariing R i i i4fTniie sanber of norfablae oo o, X,
[ 2] LN U TR PR R
1 :I

F
0 a3 P ALy e et ol X

wh,rp g, . AQ

|r ;1 !! '\-'i
—'uu-Lw (E.l'l’r"—:?"‘ g +'“)|'-
£ = e

W In Rt P ko, ":z----:"":"_ﬂ: O aa - '!l L[ R e T
£y 2y om0 mob, Pl B ey, ca )= O Hieues, by [2h]:

| 1P Ivst-
= ¥ M e — % s
- T4 n a1 ryn 1 e
vimnama T Lol LTI u:

1 L1
- E _PI::H;I;J-.FL" :-—I[—:I.I.".I} .
cnckan P -1 (Y

w “‘I“‘-:qur IIF::[.{—HA.:I {JEC. N

£ -
TEXRAY ] 'ﬂ.-

Trzswss 13, i b of porangiagees of & TR E orbits ¢ el dras-

Poftivn A b owehei) e e wnaigrsd Stk ambee af e Lo see!

wla, k).

M 'The seguieed cumber, szy a6 riials the sem el ths 2w b,
£u0n), LAE2D Over 3T gvatrme of il s, o Ehthal oy +eat-o =R
snd e 1 2o- i ---sa, Henoe, oy [

r
h r.I{J'h-'1':|J1'||;"|r dra L 11

m kR

FCLTHM'_TATIONS 235
A G ']'l
L L R TEA T  B e N L
SRR TR
= l.'!.'_l'{— u]u!..“ - 4]} .- |"]; — ::]' "

Wenee [n coae k0 by |38, d] (. 212 W

6.3 WML CrRAUTATIDRS

Weshoa naws or imnned e secerglizatia s of the coneepl < F pacm - taom,
riiFpested Dy the nmedx fow. 20 o7 po 3300 For cach leger £200 A
mlandot 0 wdb be g led uon-permeation faf Jr]) wlhen all veaticel aze-
rzna e ol Roreeccal acetane adl heve &£ elemonke. Lat M, kb b e
—umher wb these tele- rre loade stiy, & o= Féoee, amd othecsise
", L) i m—p) e Paws D =T an =t oead wl seowen e
renary premmtphioas Toc =12 Pis, L1=Fin, v—1]=r!

T A Aer f oK B it o Fe 0 1y e B dvcepers, il 200 The
nuiwe s wls ey B mael e e S0 vertlend reeifor Bar &, cleviesin
and s Toh Topinaiel weotion Tue O efeperis, Soghoen B e felfsrlap
e aReiEs )

L] Bt vatm st et ™= D den; ...J;-il_r[ (5w,

v |al
re=la]
H Hanilices i i:.!:p:-mrl ko 1'|r:'uI|r|.'.I 1 |' A: any laoberree - -3t Thr coedbis
varm | ade- coc1s destien s the nee—aher of sol ihns wath "'r_."'“ or ]
Ll emesdew O 20 eiquaio

"
&on, ko deln, L PRl PRI ]
r=1 1= L
iy onhe s Yeouda, b L ke of peoalloas w2 wand 12 fnd. W
We row Indestipnie Lha oube=at 50w 30 of sitoemnaaiany, Jhont nats
Lioa #,,

LTHsEFEE L e e
- T . L L.
. F1 — L I | -
TR oy [— 1} 0 —tital .,) >,
a=F N

-




2ak e ARMCED LUMYLMANLRILS
rl {'-I.-_'
[eu’ Jim.="r - - —
O | ' '.."II —_

| PH_{ ;}flfn-, =1, f )
T

[ | E!r [SL]. P.- E‘:a Y P P _I-I II:I' - I'l-:i-:'l:l':"_ EJ._U :._:" E.'\-\._I'"-II'_':'".= 1 !'r. -
TSP T B PPN R T RREE Y S L Sl PR PP b b I

n = . . - . + . LU
P T P TR (NTIN Ll cOY o y R Y  o ( [hh*
'r(q){ i s i | P oo x,

Dle=Pz )y 5 [JEL. The 43k [2 Todnw: then frem e s2picir for
wudse |36, As lor tbe recwrrence rclation [32 | thie follews Soos The
differe il pywmlio L= = W

Bv Theoren A. vors o Safucs fon P a1 e ans mone cooplicn b
Tocmoular, Far aedime,

|"|:'4r‘ :}—F E I-\.

W e lay a0

Vi Ee

o oaal 2y [y, Sq. 8y BT L2,
From which ome mey dadued a lizess eawrenge elatioa fur P le 302500
ooeTciont: B 6oz polynomiak dner Thers is Ll ko abuc. Fiu %)
cxcept the msw2lotiv Teaiic Jfp, &)= (Al " a7 T T
& and x » % [[Everes, Sten, (9710 ), The fiess vaiues of P, 2] uee:

gt =

. o
Mokl L 2ok o s o <
i gl ot L n
i ! : I i =2t e
2 | i 7 I v IE AT
3 I ) 4 !
1 1 - | el I
N L ay 0 2N 121 1
i | 1) g sepn £TR50 el i ) _x}/',-' :
7 0L 3D SERIE00 ABUZISQI MME4D  ADdd ”.tﬁ_l.
L
_ 1|'|:|' _...I"I."\.i '
G.c. {HVERSIONRE €7 4 TREFDTATION CF (r] R TU

In Sectinns B 3 and £.5 wz stody the permulitions el § fordn segoee g
Mowlashowill beelen=aed we e -"{ c L] W ke e o] Slng
Alsba bl v

REE =123 RN PR N ) EER LN E I

L RN L J TR 255
I is ofzoo canvenlznd 10 Topoescnd i peanadion £oiE e | by rosofugen
vhinse mrrd atc ghch AL A, g iF[e 1D sudh U, oy S d fer oo
vt ans alfleer emnimabet, Ve o ey lire in Figure o9 ep-zaeats the
__u]::.rm SETE| '.'J. A=hmrd by th-ope I:I e '&_:I_ m - s al p 230
o 1l |'||.;|i||h= i, fr ") are 1aedd [r:'-"ll.'r.

Flg. 30,

TARIENI0%, 50 oo of 3 peraanien a5 ] g pate 180 seee
s D alserf o nrnd el d Vel det 8T edse v 533 AT BAS @ frvaraiaa

AR

Frowe, "1 (e asancdtsi polyEen. an avcrgon 130 o &onksn o
1o fpsar, wisl cepmlive slope Tor peanation ¢ B ootz
in Frowe 3 Jodoces 5 dmecovio oy, whime coniespranding segreenls and
fats ] by i §oes g

Zel S e e o b o 6 e sl s ':'l =5[] Lhear y, ”‘ﬁ':".,ﬁé(;' }1

. ay o, . R -
with Tor Db H], TN — ¢ und I,—(njﬁ'.f.'arﬁ_n_x afii—w -i+ L

T

TaEoa™ A, Tore g 3 () (oo 50 223) o) o pornrarion a2 [0 cmvady
{1

B W wlifngeis e :_-[-'_l::l. =': -1 }r" Aad |-.l-'_:£ == "I.E: r"-l' then:

-Iql,-,.;]_ ) -ﬂ, ﬂ—ll:“:":"'

Flesios, Top oo an Pozfe wo wbizie v clange of vanahd: (70— 400




1 ANWANIEREND COVPITATORICS

Frepgim s S
[l (Al (21 = (o)

[16]  oinf)—
(TR )
aGie) 2Gl ) B0y Al
T O el By #in T )
= %1 wif AL B

T T e
= 5ix,. ¢ [#)-
Marecser, the atttnber of itwe=ians T, oF a -m-spesilion o:—{a, Al
‘wlni ~ln it '.u-:lmuglzs-:.r il i ladere:Bal n, vao beead ool T, (e |JI.I:. e
ol 7, ad Leyuals 215 —u=1, lenw gfz)= - L Thos, il we weile un
il DhE[H’] v a prodpd af Ccosaunitioes, L [ollees, wi,! [iL]
forw] and 2, 233 far (sl shag:
T - "
(1" —qlm = 3{y7 - 7]
. W e . ) ,
=glndeg) - ald={- ey A
Theowem B, Tue aoeclar Ow, 5h o cemensarfom o [n w0 iveervens
stfefies (o peorrenoe rofaticas { [ Boorgrt, 187 ]

[l  hig k)= ) Mga— 1,0, F axl;
NA—aTH [k

Fir, @ =1; A04)=0 £ axl,

B Erib(n, &1 be the st of 2ermu:ations of ] thes induca & icwer3ions,
Lim gi— him i, and Izt b, iw, &) 36 he 620 of cho ochw, &) eush thes
ali)=i ic T Ther we R (he Sivision:

[4d] biﬂ.ﬁ]=|§d"i;{m1].

Pe Fbe the —ag of by, Shorie Bri =1 it L) detined by
. 4N, Joeli et
‘E Jr r }_{L :.r H . ) . . 1 \
|_ J -\.E:Il\.‘. _Fl:_f+1:|—- -7 F"F_Ij}| IE'. J
It ¥ claar (hai Fic a bljzerlaa, Heaea, If e use the eseroitiog:

Nl
(4]  e(evl=U, il <0 oril E}(;}

] WEY RN TR T T 9

we sob, by —nmmng bo the comli-wlilize o "40]:

[ Elu 8= % |miekll— 2 A= LE i k),
15 ["n 15, 50

i alben woods, we ns. o= Laie [4e], iT % oo not oae the comventle: [
art, Lo Chieogs L swmmabem vAar sk o=k ri. Ml

Tewwoa O (Mo, JHIE R e rpmbees b, d] e ot G

W] wmd— T ReEe = [, =

) Nk iy 1aaal —
Sl

Ui ™ 0w - Wty
| UEI'I'I.E :"1::, o 1"] an:l |:l.|II:_|_|EI jora J'_| Tor :..:t..l: e o

L Py e S TR N I )
) 1=ec[7) i%“"

L A N

1.t

a1, )
S O TR ¥ O - 1 (IR E
MR

(e st ) Bl (s

from whic [ 1] cazily tellxes, W

THESREM L. The sigeetivees Bfon, &) sapigfp e foilowduy seladoes:

il] SRkl — Bl - I+ bin =14 Wl 5
(2}

1} %, B, kpan!
LG
(s

T % (=1 bis k) =0
k-0




G ALYAHCED COMJ I HATYIGE

. . I'.ﬂ:.h' M
[:J_"n.’: e ir;. - ﬁ{ a, (q“l —F |
S - ’
I'::| ."\
(%} b2 an.k}=t(.. laet =T 1 oy, 19550
=g 4 ']

B (LY Frowm [3h] follows {—p) <, (L—a™F_,, where dhe coedlaon
of &4 roaes be dandilad, (10 Do se—2 (o [k (LD Putw— 1o [,
{1}y Chsaeve tho. wbe pelvaorlat @, 60 13 réc.procal, Y1 Pul #=1 in
S dw. W

M. 1. 19nd ala combeoeonial proaks o eceremm 121

ek
Tolde ot Afn 4 _.{ "n"-l_"' !.fi_,-f"
oGy M

ar k|0 1 1 1 4 5 £ 7 £ &
I I
g [
4 1 1 4 1
& 1A i G 5 3 1
L1 1 - % 15 bl = L I 2 4
& 1 = ™ A 42 T i 1n i LT
n 1 0 an Jo wy 11l s 1] 235 455 k|
3 (- | T b H i T T 1340
9 [ ST T 1 B . 28 1zE 2Rl e 550 F
W Lo & s & s WE O EL ROy 13EeD
avk | I 11 12 11 1+ 15 5
5 L
& 4l Lip AL £ b 1
T M ql o) =55 135 = 163
R 207 v 1454 Al KN 11 14411
q A [JH| 14 %23 ;e 2L 2454 i ek
[ b1 T =Ry FRlbek | LA HE = " TN 133k 3

([ 12w, Kenede |, Barrcn, J2607, po 241, for sl L0U)

45 PERMUTATIONZ EY NUMEER OF RIGFES;
ZLLEHIAM NUMHERY

Deeneay, A permpeoion e [L] tarsar e rica [or g fll i ic|e 1]

ool e w10 [or m(D a0+ 1]

CEAMAT S FILMAS Wy |

b
]

0
—_—
. S,

g ———

d—

R
- e

Fip %

1 s, ik kdgiira A Lhe 3 riges [4 fuls] of v peomodietion of [W] arz in-
coortad by beavy [hin] e

Les A, be D cgber of riges of & inoo7oee worda, the cambor o sides
with posilive sbope of 1he aocwie lod peggne-. Vleadye 1554 ol - end
A, =l =Y ad—e—a b ans £, co—lwetign], v} 7 Krre

cves Il auneker ol Folis el e oesiske=1y equeal e

[4] | J
Tmicierud A df e ewmtier orfan 8 Yol vermtettionr ol LIJ Wil b Py merfie
Foow nw Toamesie s fevgeree et

[56]  almwl=Twr Aalw Lk Llvidge1 Dale L&)

Jore oA F LB 0n =0 dor vl e a0, K -0 dns F

W Lohafer, &b Ahe ol o permabasisas o [e] Thatindeee e The
roemberae wi— g e et oas kot the numiber of preciniabions af {u] --at
U dure & Calla, wliicle cac T ween l!: u:is-LH,‘i;lLitlLJ_ il g = I,.-:|| 1= s

noalilkae fevafe of 1 ) Heow:
L] e ] —ols m—w— 1}

o we ceflna the map e ol ade, S) o Ela—1] be:




odt AT U ATICOT OO EIHATCARITA

: L T "..—.-.F':I[i:l N I.l_.l.r':l'
[ﬁ'.ll b RN A R !l.'-'fl'-l-l} . Iy-n:"[.n.]'

T
T — |

™ e " A N
firl (-]} 1) 1)
Fiz L,

—
—

o1y 1 -l [

it ¥ cear fhal e safm—1. &0 in 1bu casa of Figiras <Ha, kB, and gt
a'onft 1,k L) In the e of Figured ~le, d,

Converaey, il wealg ., &), somz -oficction showa thee e Vo) -
~ thzamhet oF oea ol o (e D omne ARG fen 1anre Slaj =4 ;
i+'n'-n[n-'l, wo— 3w havve, socilarfy, anth |ﬁ.-=] For day :__'."1_u'h =1l
vl of falls o = [sem Vigire 410 b0 o Fipnre 470 32 fa — L1— . —
SRl 4l=a—h Hews,

q(x5)l= = e r Yl
I l: Jl {'Iill:i- I...'-:-lﬂ { :]] _il'r.-l:q‘:':.h '.IIEiIl EE-’II

N TR N I PR IPY P I T] |

Trorvcmet [, Ten A [ll'll ﬁ_"-rf_-'.n'-_ D PR et i gptotfees Camrpp fater! I 1d, :
280 ) dhes we huve:

Ll almke L= din 20w e -2 1 1)

W In fuet. if we put ACR F)z=aid.60 1L thea the mzecrenez raluting
[5h] bocomes cxoctly [14u] {n. 210, whee2 A [m ] a repuacd by Ao, .
fnetuing Mo fcifiaf ronaitinss Doz e 6= A0 ) Dipualey [4o] 1)
“n aws Hen fram [5r] W

TrwidenZy, Ty din, & )=w1 an, e | 5,

[ k)= ek E VA Va1 N

e — — n—

'l PRLLTA TIOTIS 24

Tehil- 10" Fuilerl won imumbes-a d(r g i

.,
T
e
I
L]

r 1 E] a -3 ) | L
| N .

x | | 1

T 4 I S

£ 01 1 " i ’

5 L I& 17 ht] :

6 L & Iz 07 5 1

Tl o 1o b 1. 1Al 1

B0 I s2ai o LM dbnw L Py |

T T TR T T S TP S B 1 1 B2 - 4. G 1
11r E LA 1. q3»]% 1A1E4d LIS A35]52 2 TR Hee
11 L 2udn | hakd? IMPSHd LT3HI 4 15738 2710104 *Miakt 137837
o B 40HT 427 TOINAAS A TIId 162012230 1120 ~alR 1T 0l 314%"

¢ David, Fewlndl, Boaon, [05]. po 260, s G
Tuknama B2 e Pubecr amaainars A ] e e it

- C . B A
1 Apwii= F o= (T -y
Cefsy T

W Use e GF | =0] oM. 31 amd ecuate the copelants [Cotha 1ML oh
Jasl suninbey o [5;.:] wl oty ml:

[34] |4 I

:‘

R T .. —— =
[ . [ a 'I_ -_— J

L3 %g N L—ur

- r .
hlflﬁ‘ l‘l"- 0 ',hI:l I:‘|'r|-l-l._

== X uoo
i>u [ ooyt

- . r 'II-'I I- A
- =B + }:.!’ A |
[ YT R

ShZee el Adi El=4, ard 57 ompliza an intzeesling oldzodidy i dkar
LA
NEFOR=w LY e e T e omr 1wy A I;ﬂl k1l 51"_'|_|"_|'_

'-|-||| = F. .-'j{;gﬁ.:l(t-l-i_ IILI‘.

I=g{=n X ¥

S ape ek, 13R3], Foc wiher prope s amel prussalizan ane sez [ Abeam-




29 AP ARCEN COMABIRATIRICE

w1, Woser, (0aT], [Anded, 1908], [Car te, i952h, 039, i, 1 a7,
|Cariz. Hioodan, PR3] [Caride, lleacle, Seovalle. "Wan], JOisir,
lﬂdh:, |:| nllons, Hooelle, I"-.th]. [I na ke “-':"]I [I"rnl'h-m:l:, 14 iIJ_ [.—"I:I:ri-
5.1, I“,1'|I"|I-r: rli aselbe, I‘:H'p'l-|I rHr.h-ll'LJ__ 'énfl-i-|1 i-."-i|1.11'|L's=I 14| |-|'nmj_|_:.,
1950, Teweann, 18G5 | *¥Fonma, Seovilroakerpe o, 19705] rantairs a2 ey
e auwaliva wond wore el new ocubms el of s 50 el

M A: idencity [Shi s sofvnomiz. o x, of degree i, it eodficos 7 vy
i fer e, o, 2, wiheeh comgs down dg Cinrarig [50] 0o the senss
of 11143 By [5F], For (r), we goi fof. Frzroiae 50301, 0 2210:

. 13, . N ' —|L' -
LR E LT R DU DR L
c 0]k Ly

r O -
_1._1"“ — th =
=7 LHTI'x' _I_.)i s }

Hezed 3 i —(L—p) "7 00 (e 250 I ciher wordz e haw
P
farthecoeticiameaf 1) 1w T, (0 .E.'.:' mliok ] Fenze [Sh]| wir g
and [5%] (=1 o
We oo inttadoce the Foler an pedy-temaials A S —5, Aon 40 e®
Agp)=To A ) —u, A e — e, Ao Cre ] — w4 e Takong 147
p.Sbintn accoviat 70 A, awd 141 o 30 bor 5], wie Bave O 1ol
g Ly

8] |t " 1=y

- 1;'-'-{!{' arl -l — ot
, Caley £ d-x

i3 l+.;?'- ¥ -E=c'“ oo’

| Y _A ] € "

St la— L m o=

Lae lesl pre, Tak, Fzllews treom 1], whese ¢ replaced by g =1,
THESM C Probenmst The Badei o podpnes i ere ool e

5] ;i“::::l--uiHE{rLﬂ']I:E T
=1

FlERWLTATICAS e

b

H =T &Mafas L+l —ar,
L

LI L BRI L T P L €17 O L M P P TR
=% e ' = 1) Henue A, (n) = Sraclr— P L e - 1),
oteer words. [ 5EChen [3m) (oloews, o s replace [-r.—-lj“"' m
LA] e =151 e 15" % and if we uee [ Fo|af p 202, W

L hirarier] oxigin 57z e Toler an pocyau als iy che i owing sum-
Athon Foermy e

THOORCE T (e eencan ie (MEF }:l:l-P .".i':HJ:m'f_l,ﬂ s WA ooefitoamans merh
PR el

- : Ay
3. - i .
5] 17 (1 —nirtt

W Fes dhe pooct of Thewe o L abive “CF Lacrziee 5, = 2000 W
Raarwer Pera=0, 1,2, 3 we gel egpaglecly f

l-dl!-|-u:+|.|:"_|....__

1 -t
¢
IR NP, PR T DI .
(l-w"
i - f — :
IR + " 4!|.*+-.-— " =
S
: T Y o
IS IR LRI LA I _I" .
(LY

Al gl wned GF o the Enlerian nur wcrs, nerely

. = 1 - 1 1 !rl
501 b TR E Ain % at !
LAl ny "

|

fllﬂ'l.:l_ u

bl

[EN My g Al k) !: af =

_ T Fd =nat
8 1o

lwve Lhe i'53d"1lﬂil2|: ul -'-L"fl'lg RPN Hric .= I'_I..1]1i|_'|g L cin ey mybieT
i we nareduce Le o eenemme e seesmers 378 ) Celined b

Sl Sl = At a Lmo ).




246 ADVAMCED coMilaTionRics

Theo zable o7 thear s obbwi2ed Mo e bz oz 33 =v sldlog all
aoducins apword

dvm o L 2 z
P 1
1 |1 4 1 6
2 S T - I T
1 L 2 M2 afn

TOECREW® & [ Carliz, 19T WS b e ilobiny GF)

[5r] N H AT

L
-t

Fl b I
[J+:l|:|-|-l|l 1::’—_1'.?"'

B r Lo by [5p] o (w), the lefelinnd member of [57] equala: T g
AUtmerl, w41 e iat =01, CE O TCR I N

e (1" xtal e =143 [ P el prosiciop Lhe secowd wem-
ber of [F] el mn:;]lllmr]-ntu. [ |

Tre fabowing 18 0 geterallzmibor of - problem o7 the plses, ofon
calked -ke ‘mroblen of Blran Newsomb'. nstedd of permmring < 1e ser
[ ] v petimtas A seb B [P e p oooaistir g of £ numbars 1, &, ocmbess
Lo, ry narrkers o o F0pd-Ca e A e, =00 and we weEt te ind che
Tl et 07 pemrctalions wilh f— { riace. [[¥oeworas, (025, eSh. (267],
[ltiorden, 1Whe], p. Slbr of. kaceesz Ll 7o 235 o mere conere.c
ferms, one drawa bromea scf of 82 pleymg 2ards all ear s, onz be ans,
s=ack ng them ne pikes nosuch @ way theas soe alans &z pile cach tiens
acd appracs thal s thighee™ thas iz predeceaene. Lk how mz =y wav3
vl uog yblain, a =1 pikesY (o oy =0 == =141

i.fL EA0LUTE OC PIRMUTATIONS, ovCLY INDIDATOD
FOLYHOMIALY TTRHSILS TIEORERLD
DLt G 2 proup O af peunston one of o Saie se0 50 o apl promy

Ay e graup 0N ) af alf permmtsiees o i He deere Tissg ) il
i ovaatlied P2 oxdes of B, qud V) i ocere

Thuz, the wlleroaing wouip is o cee cation gy ol 3ol aede. ofi2

b ot R e - .

\ e - -

CrAYMLA4CInHE el by

Fuos vacy peemition cetd A ), A=, w2 denete:
[[fa] ela):— the mpsibes of orbits o lenatly [ el o, rela.

el Coroeuch proup of perootafiors F 4 74 and s segmence
et e P of deme:s =0 wd thes 23 | g we denoke with
fhe el - itbom omn g 2350

°n Wi, Grlezsilh, nowgf e ot .10
Leaermioes I e sindicaneg podiie vial X F e geoia o cosmaa
ernar B0 A" O A SN |, ofr el T B, XA F e, g, X0
IR Ay dbefordirzae [k, | Ga, L],

] .
[l Zimhi= = T agtaperol g
'\-l!-l e

i
[£] 5|E|“' L R A
chere phe T5 ¢ rannsetdon foges saace over agd e i -
SRR n¥E 5 b IARECTE sl et phe
ot e —g =)V

T.elod Wi, e cxpeessions [Se]and 627 eo2 eqund follvem fucan | 7))
Loie zalyzaminl = (o] bag ab maont g (e} some ([12], 95k ool <56 neiuil
M DT, A LY L O 1 “he Falleesar g0 g e .-\-'I:'q.4|;|_|'|:|-|_._5_
iy T oot e L | Coalbty ZermuTation r ooty t e Z . AT IR
P TFT — 2 T ) e sy ramedras prosr of &) we e, -._.r].’flh .. 2330,
aprlied W the foor (62 ] of A0, ane alee, bv JI0, o | (2, 1320 Tar {-3
! |"1. hh |"J. o

[e]  #{uo= % Al T

PR e El!f:ﬂ! .. ,.-

1E) g .
=Y 'Tl;..ll.i'z.? 9. --

o

(3 4= & he the s ol Jae 6 Tooes of oocube, A — AL Lk #HE
Chae 2, awd o 5 e e pruce of per nmanluis @7 8 il ] he Hae
robabizos ol Cie Cule, Fuor coistanes, = melacom af g2 fareuml e aoe,

- : A5 i
e r g L oves Le TECMEELLON T ( CA e J‘) "o~ whirh e Far:,

L I L




ey AONANCID COIkRIHAT IHIE

T [Ba .owqul=2, vo(mi—s brl —AL ey 7] = 1, g Fh-=gp (=0, hroes
the mvowutl S efe, 2R Mo are bk -ds oe telafinas, which
oL he cecrbzd b ligarm 420, byw oancly, w oslaram of oflt of 1oar
G2 wrousd £ Mng Jpmine the oeolere o oppesilz Taos (Togee da,

' LY
t.—.ﬁl e ,':}.. "’;"'.:'[ L

prFI T e 3

e 42,

a voteron ot & avonme & Jite jr 1R 012 aenberd of epgosil2 edpes (Figare
&%) e rulens ul 2T ol 4 T aranrd a live pooing o pomite wtioes
Eﬁgurl_‘ d2eh bMabkoog v v D sl ol ceegalatuomes o eacl cmncd, we flnz
find, by (62

N1 A TR P A P R E

DCerienioe O The adubiliee af o (= Je ) with vespeecs to [ S50 4 1, o
reted By (MG, y ohe foT of oevmtderiir o o for wadcr efabs v

11 is clews 1hat fo'x] i3 & mabproop of

Dersinoy D For 0G0, e wulot af e N under B dntiesded der

LR der of pIf pe W for wlieh ol et o 20 s Vot RS TEA
1

In parmlar the aride of x under Lhe Swbgopuy () genctater by m

p=le o, ed,. s e T e e (2] ] [aze p 2310 Fon e

cither @™ - 5" o 2™ v = L he amd LF 2ol I_Ir':llrn:."l'i aoloraia emee

i pareitiong of W, Mo

THEOREM A (ot e etabftioer ). for erere xoX ang crory frond e,
rhe prdar of [ egusar the progend o) te e o B claliteer Bl Bl

IFTR¥D. &% 103 )]

tho iz anf ebe ards 7™
L2 I T ET T R [

fir stie prveds, deamoiiag b M e e b aria T e = B
Iei] oo b [ |l = ().

WML chear o) e e ch peaenaLaliog sctfi
[1] IS = L% {xhy,

[ ) i {7 |_’:.'_I:_ T=5TER B o cner el U sl oap 06y | o[ 60,

My 41

Bor vooh p ool thz zihroal v, bev® —e (Nhanmes 450 we camee ue
Al perinMalm- = gk e tha: = xl, anl we cwaddar the
map e Bl ) 2L s e e venilipd whad Fiz g 80eeilog of aintn 1he ser
T e i AR Iheze coczde ave the smhe dumber o7 ehemeids,
L, e rince Lhew sl g Lice £ partRn 57 9, ws e - i - the
sumbezr of clemranla i ey e b b nmmer oF elrsses = (Bl e il

Trrewon 3 [ Rungide-Froleniu], o L orgd for gha rar of aofilir ol (D
oo s A,

-

| ] [ = L [ o L))

.
Ul
b Mg [0 o 0 50t o Fod Sl of T

W Lo & b die sel ol pais fe o], oe i soch Bl olgp—on Clearly, we
Vw3l Ty s dlinisic pse

o) E- 3 kmebbela) = Y e ot alx — s},

relk =




m AT AMCICL CNMA SaTORTCF

M, for fked o A TR R R LT R AR | Rl o |
sad ror fixed vl b= x] =) le s, eixi= g =],
"Henez, by casiug b il cardinz = o TEe] ued with 154 Tor =7

11w 3, Mol = 3 Mhisp = 3 (3 D600

Fotz - PEEl Ak

@y o e - el

P .h:_.d.::-;. 1"":| A =

0.7 LzraeThr oF ESiTa

11) Ax praapin

Tn oader (o Jezify the aim of this keclion vonsede B follosaug L bben,
Lo denw anaidy CDH AN G e B T T s e e O MeuET & Do,
0 g i amfarriue! (1S P coioorier et el fie oot et i phey oo
be rrangormed L eaek odicr Teogeewefow of o cvne In e lasd s
the colouddnge arz eniler sqedasient. The giass vl godou s Ui aee il
cquevalun 0 L givem one, in called u mede! of & c1afigrarter, Far zzzmple,
i Elie case of wn chbisims, wdile an e, <= checoloocings blues E.5
whiz: ilee pel! wod Jbluz, A, O e aquivake [igane A4, hot e
Ced abe 40t eguivakn to e colowu (liee. 4. BF Dlosel ccowhag
sHrem thal Fhere afe oale [ meoelf for all poastble 27 —403 possilile

3 biue Fpoes (Ul = Latclud ), the < remain. oy mecel3 67 o0 obiz.oied
Teoam tha i of modeie widh af pwed 2 Liwe Yaeze, by ctenchangnp The
o3 white and Bus,

TFERET TN -y

H
-

CI0) Ssmered qg e soudifoam
lor onwd R be Lwg finitz 5245 8] o [8] =, o o Iel & be 3 mroup of
prormeta s el AL Hes B G o ol mam <76 vt B oand ¥ s ihe
parer s ol Foosasiatingn ol vhe - equivcence claved an bolelined L:
[Tl 5 ws 32,
weliich ensana: Yool d vy f [a{x b
Phes ue an eouwalene Sodead Tes ke (L f=F 120 (1T) 5 —f [ri=f=
—elxT L) g ) Gen (1= =0 e class 2% i aplle
a M

w=alal,

LeLalstr o B 3 &CIMBAKCLE. 2 TH, AnT oF 3 map oo & nly A, called
Welolif, W Jefire the woighl af fisk by

b i = T

3

R FXES))

£l Ahe Saravrtaiy of cacl snbee 1o b denoded T fF P, by
] Wil & O

S5 e
M i Buny <o g2, By [Fo b, 1wt

[Fd] e . ECN WY
Pl e i, Cefive the vegpt- Al 0 cf 2 o Fef® by

[72] SN = T ), wler et




25 ACYANCGLD COdIlE 4T IS

{J is 221 avbitrary repacsc iative af the squivalaece shoe 1), Likz in 2],
Lhe e ewneter e L[ 1 A8 mac o T T e ke e as Falloews:

{77] ELE)— 3 Wl
fret

The SHabfem sap ax (o somemure HE(TR

LE Lhe caee pPenampre (20 5 s 0w w Lol e Faces ol tho e, B fhs
st wilh bwo clettonls blre” and “winie", Toe weigh. Cowsliooa n b dofoed
T wr ThlLe] — ¢ w (%rite]=#; A s the zag o7 peiynamials in Ly varialdlos
f, . U ja the geoup o perrndatinna of e e ol ke cute whict e
pludasl mhizady oo o0 B 1ok the st nc oot 2y of 1l liked cube,
und % i che sl o cocfeie of cobowngs B AT F)— the Thie mrans by
[Tb], thak W colrar ag £ie ol 1yoe (o, abin the s tha S conta-1s -
hiug feens and & while e, 2 f— 6, Hemur, aw nave:

Y TH (5 oty e N F S T L R
tal T

where sn, ) 5 ° b wurper of medes of e ©p. g1 Tha seeaf noniber
pl dedels is then e5al e
[Fh. ¥ vipowi=F0 00
P
(111} Arocene r Fda- ([P, l?j?]. arel 30 wlom oo | Foodlizld,
'-i'-""l we lntae the aposition of [ Breijn, 98]0 e Tk, ke,

oF Bt e Erabcdeor el saae? af o grann G ROt e Fﬁ aff
_ﬂ('| fi, 1l |, pu AR, PP W ntee e S sl < e amet iy R

] (Y- 1E1. (T

= (T w4 ¥ w0k T ).
= LA ra R

wigme Wop A, 15 are dybeed fe e oreeion andiore,
B Lot Wbl et of she feT for whic 1770 )& [Eappears ol we i

vousioe 1% 85 gronp o pormukatizag of Fy oolfe vl Dol oo s eary s
whag we Jelivs ¢ ), Toe odla, feli, br

il wxcl,  #lfix) - el

e KALLILAT T, Bl

IV b e the enrdindoaes of Thaoresr B L) e sadiaed, 0l we
lebar A isaioad o7 g amd §F we o -ongs A7) mbac

| 7k .I'rl:[-ﬂ'l.;—-'ill"lil"EF=_|-',|__l"~—.__,l'.E
(her= al=p s thal Ve STofa] =0 (el The nuencer oF thodels
(z=ani-cidsd "woiowe erighlis &, - 1, b enee cqua! T (ing Tr], p. 20

. |

H S AT

l : "Fhl P -
Thi o by [3.] for de,. il by (5] Fou 1ex).

IR . LH o "' 5-‘.[.'-{”1“:' ‘!‘ [f I;'l — “-' I:'l".lll}-

'I I _.
= :.‘Ftal]‘“—" Y Y wERs.
|n"| "rl-e- 4 .-I ! b 5 e L3

M crier wen s =, By B is the prmditor. 27 O eoridting o
e araaits ok er {im tlae sense 07 Pefiosdon D g 348), 1he “as1 sonomaben
| T Jae b dakesn e | PUTin are seignian o such of thest Dlacks
Mo Govhen, sucl w fuaes on Fle Lence cyuivakere B giving & mes g
of #ire f gz &% Gmlzr these Srecmsrances, chin-ss Ll ke K,
wnz thah aptly Theorsm A o4 m {2 b chlain e edpausion o™
Prowlucd ol 0 s

L) L SR | R )
af. . wF = v
- 2 N helrfean
aF =14 T
= x T [wierEn ™
FLE N T |
il i = .-w.-_llr:l-\.llll.
firie Ry A

Thua v teoapEr e e oem ok F_."_I:‘: Tapoooy &gl '_|:|||n]:|.|.|||:\.|_:”_r| "-'i||‘] [I|;:
prrmarkting e O] (pe 2R Tooales e, v, eheutd heorepliced by
# 2w LB HEmee [71] uding [Tm f44)]. 1

T T
|:i'|,.’:| .-'Ilrvlr eIy N e cprhge

Weeret e cbraibe <F [T} willn al s 2 eclowrs, WL the weiph!




iR AV Al T AT ATINRT

a%s debired -m ™ '-:!'ln.-:._l wr b= -'I,I-:H_E.l"'l_'r]-'_i- b et e I'.}' [H‘] I:'_r'. 24 H.:
awd | Y 0.

[fa]  Fl,od=5d4 o #3001 0% + 0™ 0 61 o)™ x
SRR s B N (O N TR J-:-:q'*+ v
T Tt ol NPT Rl S TR o S S

Far inctatce, By 78] the nombe of cocunnga with 4 RIne teess and
Lwven wllide Eroes iz equal 2o the coeiciznt ob 20 1 02, henee 7 Viore
peneerally, if e goe £ oooloie, e we Jeeoe du {7 ",‘;__f.,_. W=ty
+‘-;+...__r:. where 4,04, g i, me vimnals o= Menee, T matezion o7
Ferreise 3 (p. LF3) fior tho mosofus. symmetric fureteng:

[3p]  Pftatn o el [l;r1 I A
o T A A I T
[h] il 1"l Gl
- :. | Y na ‘Hl N+ 22 fafa +
na I|._| .
+ 2 Er, m—-_r"l__ ,l_l.,+:l} fpeatyd — 05 bl 4
0t

+7 l Pyipi — 23 T Utafdads F TVE tyrgkodytete

For inAancs, theee sme LS muleds ol the cube 12l wes 5 opiven rolares
far thr foees (henea one zolous 2 wsed ceicel The Lol Combes v ool
madels of cubge with at mest ¢ eclours i olbleined Ly puttn? oo,
— - —I,za1 31 TTp). Then we obiein, afver Anaphilboationes:

Y . oy ) q
rc-:.u:.qxlj.hu { ||ﬁz|[ J+r| + M {ﬁ

¥y =1 By ="l ._I—-H--,r: -

For vnoer appbowdvns ol Mue oo ol Palya, ser Pnctcisng -2
o, 222070 JSome mefereaees [0 (e thenoan o7 Redbield=Pelyas [
iudin, 1729, 1962, 964, 1967] _Foulbhzy, "B, 19061, [* Lamry. 1"
[Hend, 19687, [Riondan (9570 [Saeebun, [967).)

SUPPLEMEONT &aMI1 M I"HiII~ER

L. Curchy flonatiin, Meew somd 5T Ty 1025 7 =, wihere the
WU Hem 16 abkeu e all ser nenres :rl s o0 sueh 1o,
:‘1+:E1.‘.|Ll-=_|1_

SREMULALE S i b

L Repwa (o e prem @i v o zevnm menfor of covrmons Hicbe.

mine nroexpdizle feorude of reinime cank o o amwbe S & | ol

peanunione a0 w] w0k ErAnrA L A e = a— L e 2
Fl-?.\. ! 1 . -

- '~3.»:| |-|"-{J'i'..-ll—|:'[_._:!-l.|r!l:_'.13 -7 I:rL_-i_u_:ll'.i':.,..lr,H_]H”._I_ o 1

[adad: [an], =0 el e et cowee i o iews o Moo, [5e], . 1090

AL RER

X E!_rr_| Al Sl :I ar mnetes g, (L Tine vepressiom 75 2
—rravy oo vy Pl wle s anl U o gy wiesm, el [ared; --
i, e 2elieed A diste s anthe o Sfe A all peen o of
] Ve (o, e pber gler oo cer ol elecoenls of wo ol iraey b ol ralios
g ulber wendy, e pwnber oF papoowlaciogs e gl ilial @z, Tir,
wheve o osbeds Jop e jakeilily pernualior. Ther, 4e(m 1p=F, 2
Fioeugeef  numter {7 421 Moeover, Bhd, Dy=2001 [ 23] 20
=3, 2)—d{a—35 2 {[Tazrangz (1L} 1%63n], [Menodeoko, (9617
Ml zre gratweraily, e eozapulticn af @0, P )3 casc a1y the compatelsn
af e perrcanent [EACRG 327 5 B 8L, Bebwaen o cloments of e, JF ons
cin defne clsa anntler cistan:« Coocl e, 1arne Iy lhc. rimker af
smvevaiaen ob i UL |ees rach premntating oI5| M, R i, I
Ml b e st at b meeesile pootis T e el Mo, Tho= N et )
rhednes 1 didaces oo SN How cany poaz aie deae o iz ball

'.r | r;'."'r'.r.}-ﬁn';.]“ (1 In

d. Lodxawy & e] op éreerdons, Jior paery pormuiaben g2 ] cod
ety becker a0 b be e roamber ol B pes fs2k aach
thul the zaic (k- |k an inseesion (e 0)aodn 111 Leideatly i,
S Vo CIB (usomdnle L @ L8 hoaker e Xl =k 1 AR | 3y :
e bl Ext L Cossersely, 3 g 1he ectoadal vepezsontaloom of
infezers [Lacrruz M p 11 /), showe theb cack x, Uslea.  1as Lhe label
woa aingh- reri .aljl.'rl': rre L e dermrrame 1l !'rr'nlli'.'lli:'-'f-" __J'-'-.'\-

'l a4 50

wergh. |¢1r4 | =

}I.Id.!.- oo el LT+ 03 =d a2 d =703 J

KRN a5 o fardes e weroetce wAdh avers pEMLIAlion JEE A
the subnct f4e =53, [0 conslrng of 3he polis W1 whizh are not in-
vl s e [ [ Sl Lhill @ 7 i ELe e B ] ondown ]
Wit o Lewgae struclore L0 0bad, Zosensiizhl, 1%C] R




250 A1 ARCFI TOMNMN TaTORICS

A Cengiitbened pereanerione. Lol ) Le = segquaaie of inxpers LS, -
p ey el en @i Dol goe e o0, b D L pmler o peErmaatiza
of & op=1N, with & erhits, suchocml eech Lo 4 ooounder o dzimeals
equal tn nne of ko g, Then {JGruder, (233 L

— . T e L 1
Fople Ty, byl W — uap-no ———+---JI-

=l J:I! Ll 7F]

Pl Em:[ﬂ!__ poove @ theore m anan RS i Tleswrem 11 I:rl- ';'H] e
perTate ~j0e

T Dargngerients by naeeber of evBlon eb o (e RE b b omuene ol
peranecmanks of ¥, | =p, wilh oochits [t 2307 oF parouratinoag ait
Foyoles of lempta 220 (L0 We swee 1o follossing GF: e~ ™01 =;17"—

= Ve, dm k) et [fhiee: Use |30). po 23] Hence,

Pel=1" i A =a— {2 The dowosp cecucrescs elabon e 's
dir+!, Fp=nam ==L ao—i)., a0 =L (ALl =40}
[Cerfite, 1554], [Tricomi, 185]1] e Esgrdisses 11 {0 23} amd 30
(P 298] abecu il aseoeiaeed S, mumbes cF Ure Tistbe s da, Sp=
—(— 1 e k3 [0 Lo ke, and poprime. we have o7 E)=i)
fmod 50 )3 (40 boralllorepae B3 L0 AT = = TV (F)
Siwsiatly, B4 1V AL s 1 pedl (%) We e oJ{2 5)—
A T T Tor N A S Y A I P S N L Pl S

— bR LR — it A dablz ST the ﬁ!i;.'i...r".'j .i"_- ,
. anm - L e
Fivct hiaae: e S :ﬂ:uh-;- 1K
—_ - -~
= " I
kwa |z E] 4 5 i T B 7 Lo

1 |1 2 F M Lz i {1 Sl HAN: e
i 1 oy, L0 20 T [ CAEITE
3 14 2o 2m 26411 Ja3nGl
3 Lo 250 4110
b LIBR
£ 1] 12 14 14 n
N 1] SR ¢ TR G 5.2 T MR LRl TR E
) EG LS T i) Aspp IAPIR AR (LT PSRN
) TTESN 4753946 (SWLE T EF) LIRS b i [aa g, 20
< 1N INGRTA iy RIF L] FRIDTZSEN S i M)
] R Riw 2 [FESNAAN AR 1N FE ey (3 1]
o 1035 5 WA PREEAI TN 15540
- ) 157145 =T e

FREVLGi A ILms LT

17, Shzw il des vl gl &8 of pormutacions of o ol havs &
crati, all ol Logth v r, salefes e rearenes elation die ||, o=
ERIRE ST L TR R NFE BN Y Iy TR P -
codie i O0 Beareiae 2, po A1l Bavrcise 20, po XA

Mo [he AT yaoete are oz d i the aspsgpio o expaamion of T | — 193
29 . ™ Lo _r,-'rJ'— - :'I:I —¢ ) LI T=E' Bewi=ill Tien;
Iﬁ [.ﬂ:l HY-3 .'|n‘ :::_: {I*II_I .
Fon
whvoe C,=F e o= 81 Afp el Lo gl 2 ol fiie suw-
L . II s L J i
Al wher & Sas i rng, and whewe 1he Ay, 5} we bz Bulecian

mipbeees of po 000 1s, Co =0, Df—={i ™" 7' L — =220 ([ 2 -
.o,

B 3T onmber of solitiour o ot —2 80 Z00 et Y oe il Foanher ol
TEIRI s e F 0 ) LY | —an s thar 4 = = thia flentny pornili
rent Sucha penmansilon, o fersl e (or .re'{ff;.-.wr'@ ala peniindion of
iy has a ol deZnpes etraon thgd TR Epas RS okl l}:du:ﬁ
L2 Fol nori~a rah'i'-lm o i 1T, o, To=di—=0 and '
ST, ’:r-'u.." [ BTN Tn..: Forml—enple 1090 Hl'l.r:'.-f1h|:,n ’rhs..
Foz=nd Tty X' fanber dla s msc o dakess place oone  Hae pairg N

aicch cai |:'|'-'.-'ir-- T T t:l'.ll.'l.l“} E T'i:!l jI;.i e e lee, of sedaiie s
! - . . i "
al =" —r, rrL_;{"‘rl foenes e, T shew Abs, T, A el =
- mp {T g o |- Cwherm 1he Lest =umimaadican jx ',;'|L-,__ awer all .oy of

al ko (e [4"|1:~w|-1: Herateiv, Mooz 1955, [Chawla, He e 1, Sood,
1952 | Tuobstal ©) Tt |, JEes, Wrman, 1955a], ez, 19597
Wee il s o oobinin he srecoenee relation T+, ﬂ'}-—ﬂ Y
w Fw-d 11, A and the Sra values of Tiu, £):

e by
. 7 r_-"' r” !r 1 - - 3 4 4 o T
LY " i | ! t i

LI C I > I 1 i 1 .
170 4 3 4 1 = -
4t £l b 1 1 IH .
X L 26 : I a1 e H
s i £l =5 194 Be .
T 0 13z B e alp Alnt Ti.

et -

e _,."'--\. I_,.r A

.




FERY L TATICHE 2o

23 AlWabh UE CUMBLN A TIRECS
L1, Permmivolions with ordersd arbioy, owlstsnadbne shomronre | _Sede, 1953, vhlein: I P Rl LR TR
Foreacl sulisel A =[n], we Joriowes by 04 whe wonalhad 'mll:ls;:r_E £, calisd and "{.." Ay U b I 1t
the Suel eardr of A, Let o be 3 fettnlalion of [n] sl 1], whoen E L - L
“rh!.ls [L2 51113]1:&:‘&1., Eﬂi‘ ‘;1 I:_'T:h.I Eg |:EI':L e B l::lﬂ-'.:| LR Ql,-l-':l |_r|i k[HW Y Tepca ‘.:!_.,1_|_"_:'1 r|II| where E,__ v Fuoer ap ik i, ..1.-1" 1id the "r!l -
Lhe.” H(5d () '51!25911_“,']{"'{1(5‘4 SN aden Lo Fie b o afte: walled farg ere uevisbers, hEve the follwing T walies (5o,
nucibe of g€ = m] such thot wedlds). Show ihat Paalidie, 1967], tor e 20 e alw [Estanave, 19K], [bebodmilch,
L R o a AN Rl T W Al MR PR [ T VYT, L [T P Idra b |Sclewall, 14317, Toecamo, 1930]. )
Make g compiete ghucy of hs dosbk segoemo: EQr Ak 15 0d il OE,
ﬁ’ra blish pecmrrence colaliows, eic.) {él;" I - _- ¥ ] 1}
s 1,:-.,k Ax |1 1 [ 2 TE $n ELEHIS e AL
I : . . -
2 T 2 < ;¢ W .
"I'""EI&ILIL I”:. I 1 - - o . ...I'f i e Lt Al
- I:' Lo K ] 1 | An g I1marezrz AEG L0 2AMEEAS NIRRT LAE) EW TR F S AT
T 1 k } | ’
; E '_'I-; |: 1 i With Frainw :Iﬁ-' I 'H;- Al p. ‘l'-c".- "'"Z--I= |: —.-]""L B;:'J'l{‘l" _'I:.l.h!'_
6 | ko 193 g - 1 L =T e, Adsa pogee (L Tuluwoap Lxplicit valoss:
o . . . ' A _l' ( 1ri%a foax HI sdarak—i
(1] L=t g r ik, epbethe ni-mbes o7 secmomatioas of | o] oduoss L-th o = Rl I.'-:f—_.l_.ll Lo
bicz o elameads. Than gda, & o0 =0 digm-1, & eltele -,k -1, ek i _
(3] An puetemdiag e flo|e {of e &) v, by ocednitien, an A —Eli"-.:g,f_.[ Y Il"l _,l |.1!' |Ih_l.|1"."i"' -
len gml such Beee :rl:: |I.:|'.'-'El'{.:.:| Fep w2l P e umkee dhe cpnmendjon. o ] . .
callina © ousstanding tao. $how that dia nonker of pestnackons of [4] . Pdorezwer, a3 a Taoeaivu o thy -*'-T‘r*fm pelvmeamienls A0 ol po 2M,

thoe Ravgers vzl ALy eowals o, (=10,
Fhi- e, i coary b veughle wooinored e ol ber fegrest gpaifears T k)

with £ outstanding clerents ogmalz zin, 1 TSyl LOAX)

1L .-I'.\'.w.-r:almg prr.'lmr*:.‘i.nm'.' nj Arfd, dailar noganbi e et ez e R su-Ty “"‘ '“'- ”'l'l' I_.c...-'r L T k. "‘: ‘rrp| in nrdar tn Ll pb L Il 'l--—l
{1 nf ah o -anstive sindy ol bhis proh em, ses (A0, L4789, THAL, THE Ta, —Udeei 1) d Lad, owr tave TR—L k=Tl 1) kg 1)
199 LRZ3 omd | Brernaer, P90 ] Boc o remacoalatio:, T sypeassions ¥ (Bl i henes ke Lol walwez of T, £):
we fimd Dur (vuse ! awd oy wive o condinatorial #rcrprerotion of e _
Euler amed Berouulli oumbers, [ 2u.b], g 48, an? Zxermiee 56, po 3] S < e 1 1 T : g, - _11 .
¥e will call 4 permutation ¢e & [A)] aferaedeg if and on'y iF the (7—11 % 1 i RPN
diforences 6(2) n:rl'I]. :rEle Fla) oy O —ada— 1] Lav: '.nlln:rlnr"l: 1 2 L
EE L a4 4 § i
g 1| l.:r.d:mpl { Trl:l[ I.:n: altzriahne. ¢ u!{ ) ] LE: an |
1544 104, 21 , s . .
and (_J_ p I} are; uu-l We pnd -{n—sll—-lz—l Al wiz Tl *l-rf [2: * x: i e ) Bl T g
SR . - o y 20753 13 k12 |
G ber I_'J‘ le.'ru:lmg peeoils Ccus of [8]. 8323 Show ilal 24,.,= ] MIE “BL&0 175 ITH 1
- . . 1 | i 177 A 17d=% 4 I
=9:- “”lﬁ' wdemy amd thar N L =g (P 5 Le D Ho 1 |53 | 05046 S aepn 3 1
A




s

- A ] Sy i T R oml

—_ -

pLl Al VANCIT COMODIMATOLRICE

Find o locoeada off 1and 2 for T, £ OF covrm Thear ik 02
amerres (o, 4300l Ce areismrent mendrery d(ny obdulioeed Ly fuetg s T =
w3 s H RO PyRY, Tor which holds el -F L 8y =a(m & —1]—nir =1}~
s #fae— o, k) the Dasc vabuos being:

1 ) ) 1 5 th ly - r
e e S \ .
1 [t Fid o :-a-"-l-"'
.r 1 }"';Jl .+
F 1 -
24 A 1
1E3 —dJu 1
— izl T - 1
—Epd oG - 113 1
LINCIT ] =525 B35t -l 1
HHES R NS 1494 —ztc
w2 HE FA ) B 15 gl 21540 ENE

1T The aumder af fgras of o 1medelie detoedtfoonr, (1 Let he poven
VR percrmidpn= e, fo@ e, [V Show Uil (e lolwwing selalioi
ia B cqlivaiente moladon: d i opcde of £ e 2% than e o0 7 law
swzheof J Tor o7 {000 he mam per T e ndva lener: classes n7pe [21: E!_,-.:!,
onpuecd Al be dando RSO ETRYTr T (3] The futal oumibaer @, ok
elagees gl sfies %o g et = (=17 3 = 00 4T Tl dille voce
briwoen o wslimihers of foven” clpsees mkd ndd claaass. doantel M o,
st T el Tt = (L& 105 exp o2 a0 (LF. [3] . 200 1] L
. . Fal . . .. A
Rllows thal o,y ,=1—1] rr.—-lk:,:lﬂ,-, RTINS TR PTE b-‘t
4l =
Wl 5. () Hbaw kar the rombers e and o, o7 Cposdtive” urd CAegaive
beenews ol o g weraeteie detepuioe L of onde- © seiel @ — § =y - G-
= {71 Trgze: all the proceding o aoslwans Tun Lz vies o7 Zodeogrnicel 57,
im waich cus the detetmdnand of (80 scpposed o have Lole Goon he
e el PPl Baecn, 17, 19227, po 1D, Ederiges o5 46,

=13, Fereartias O vupiber of segueaces’, [T ustiy ol peopIr o5,
ace [Ardrs, |99 ]) Let o be o peziaicr onof [a], 702 [a] A soqueaes
of lenpHy ) of ar is 2 masieal caterral oF integers 0 - 1=
=] e E =0 i D B rwoslocde, P segmeios s alled
imemodinry cr 18 o izt accordap tr whether <L dFi-lom oo

ULEML LA Ik E aal

e BatE N o= O medw af o1 meiman o il ros et o s T ek
|.'|- "j - caltvel il et acy o cdl oar 1'i|:'.h'|_ ahom ] od wma aar 'rl::r'v— ]J w
SN 1 FeTE S IR el BT | BT ) RTINS (TS BTN B TL YT
e Lot Prs. g be e el e clatdons o (e} wich r sogueiwas, ensd
lel #, 2==IF e s, Udng the nup g, fooned cecd i 58] 5, 2927 from
Mo, cldal*he=" =130 0 =0 =114 =1, o= 2] aswoll asthe nake-
IRNUEWER T (I SN TRITUR LIS S C T S ] R o LN TR
Poroat owndE4e. N 4¥E, 5P L SR A e
Thaally, VG et re VI ST Al el LY where
W ERM

Y P Iy
aia ]! 2 1 T i - i 4
AL . L L B
k] D 1
= 2 "2 LUl
o o 3k 13
& A Hl RAL Al 1%
T3 M RN B 1Rk 21
K T w52 e HEdrrs i %] 114 b
) Fw o FEIs fahan BB [L0dne 0N PLEVR
W RED YT IPLOSN  ESCERC LIOeRM  JOROPRE  FIIADG QMO

wirke il 00 g SAy et N, p 298] Bowe ch e e =
e et ) N e ws e e ool ol peloeia, s
ATEEN Ach bt &, —fu i (F- G—u 0 pE[w- 2R By [3] Giving £
Da vty eqoiveent toe Fivens 1he  wdices Fyayg, oo, o off Lhe gy Lhad gee
L= K BT -:-I'.'E;Ila—|:| We nse: e roneesnlicon J.',: oL ameld J.'FJ R
Sl ll;

] .
. e
[.&.J L)

-

{aiern, 1965, T1ov Bendjo, 19747

. Pereeararions a1 ] e meeabnr of Leegmaeay Tueeeey = EE‘-]_.’-_I wis




Ml AUYARLULL LOMEINA LK S

arpvcpalz e divisiem [a] =4, + 2 445, wlesz Uw companenic d, 200
are (e craaitagr mecrigels cuch that o0 )=, =1, .., &, Fo~axgeple,

i iy - .
a_h-: I 3 : 2 :) aaE 1he 1Btes ot zemenne {1, & 3}, (1) {56k an
ihajdentizy chae v comporents. A permeets: omin £1id T3 ba dods e, jpoiead
ifiaas opnecomponent; 3o ia o, T2 0k =0 —e + LWz dannze by s, 21 the
numbcr ol pernwter one with © compooente Inteaducing thz saler o
mal aeried A )= nli? (R2e alan Frzroise 34, po 1770, we hawe the

GE [t =T, e D =1—da(0 07 ans 3, Ol ) "= 000

Fiwd a evopls recorceoes fow €000 ) PR L f=il-r0 -1
tEacicaw L8, po 296). ] Heve we i s, vabus of &, £

k| i P 4 1 3 " LA S [
i 1 ;.

5 : | ,’-.lrl'..' Gl ek

a L 2 i

] 13 ! 3 L

5 3l EF A s 4 L

f: 4 177 = id 5 1

7 T 1142 i 12 5 4 |

] T #11 M TR F L ¥ 71

3 SRR CEEIE 1%INE en sl TR @ 5 1
I1 | 818335 eBEFE] I2SSLE 4392 K115 [M4S M &R o8 |

By

ES Copdey reprenenbaiion of @ fuae proey. Lo e a Gnite multipdi zabively
- werhten mrou, =& With overy we N we nyinomte 1he permuataticog ag

cf ¥ sefined by o - ow, re N | o1 o B Fer mrroee - o by permaaka bioos,

& .oed 1hedagler representntion o thegooup &' Sheovr thod O 1z 2507 o - hic

2N e m, =y acd that Z{& L Lgy Y= Tha) 3 e0d ) Loy 1%, whers

o o thro gh b st of divisora z ] o x, and where v(d] s the 2umbar

cl clemez e 2(EA) Wi erder o, I

M, i and ocighedra. [ Lot N be the st of tha B eetioms of o ool
and 121 1% be the proup of permatationg ol ¥irdoeed by the moter cns ol
zhia ¢.bhe. Vhen che ayele indicetror polyamial .-'*.'[:.:::I MUAS L, -:x,;-l-
+ ‘_1'1’*,_+ﬁxi+ Hrf::}j Porve thir i5 8 5 Hhe set of 1he 12 eaped, e have
Fix=- (AF i o F i #ab] (1) Shoo thar 1hece are ooly
Thrme ZiTerer ways Lo destribwte Ucee ood Tals, v Dlach Lalls acd o
white ball ver tha werlioes of 2 gL ar celeheiren -7 coclidesm 1hrecs

PELM _d A TLELY 5 =0

A orrem=iveral g, The eelehe: cur s supposed b ke Tocly rewbec
Crameializa go ¢ anlers, s op -, 15,

7. Otz o0 2 vosdes =0 LU Lk T Rz The cvehie pron s a2 e e,
S 1at AT Ay, ] = ) o T where (k) 06 e E30E
ar b andd m ::2] 1.2 1lws 1 nbdair:

g g J= 00 F wd g,
¥l

whizie et s g Buler Cunction (p. 193, amd o mzan: 5F disides ',
TRy Worw ool er a roulstie, Thos {3 s dise frechr oraioe roamd e mnis.
and divided i er agqual seciora, Saaw chal the omled of gz G .

T reiorg CF e roulkl el S e equul e E g g gt e

weyn olizh ean be s aoorad ideocach alhbes by o colaton 602 coosie
dercod copal flab.nnsbi, 190500

LE, Yerdlaces daon raee onfiwes, Dol & D dbwe sz ol o weclices o 2 T2EU AT
Fulygon, o= N[ Lol be given e Il couls a0 (- ies bads, (040w,
Chr sach varen o ewd is plaesd, thuz obtzining 1 eeakioes, Ler P be Lhe
npogbee o] dillzrenl oeeklaos, Two neckiloces thes can he tropeforosed
ke gael Ceee by culatien, or cafkection with rerpeat 17 3 digmnzier, er
hnth, 2208 o0 dienhaelzaed (rom sach athe- Tlhen e hage B e | 0Fa
o IO S BN | S B YIS e O TR N TRt 1 R
{7 e WL AF =+ Srvad6d op et e 302 OF a3 (mads) Comput:
o ard peaaralize. [ Thownuids, =L0], [Gieeet, Kuawden, al], [ a-
grange, T, MM [ | Yinezau, 10, #lioecin 15-8] p 67 [ -swarr,
TE4].)

TIRL ST powclar ol enaefnelodd wrecanss Tvenn guapl s & and &7 e N v
valke d egahadowd, oo Leamorg e T erg gxdsls o peomaticn e ol Y, which
s = vage lann e sel ol algas o 4 onto the zel of sdezs =7 %, In
ol words, dec ZE 1YY o 2 oW e a2 e (] 22, Cooll squivelzae:
cagn, ~ s ol e, B0 vl ao wrlsseies praca, ahlweyintod UG Taraphs
A3 o e een Con e B ane called dehcded grans, 0 dislingsh Dem
Trom e L el verlises arc destmgos -abicr 1590 mslaree. ocone ane
thre: LH S wilb % orecabes arne ! O - T U |_'."F'4 15 erpealent 10
LA NN o TR




Lod AV AhTED UOMBTSATON .S

I A — £ o
-r'l 1 _..'l -, I- .':F '\..\. ]
B EEE Y VO OT 3

Fim gl

i uow un, &[] — 45, 2,00, 5= Wikh auch ec@ :-] wa a2
the petmenRan & OF Y05 [a] Zedined lor eweh pair {x, p; “pd{xp=
wa ([ ) i)t Tre 8 al the & Lerres Ingether dhe “gooe = of peoe’, e
merted by SR [ ) which s .:ty:i‘h.‘ it 1:-:.I|.~.||l:.l.|:|iu|
F{E ], Eyxgy dewnledd By Fofe ok D) ":rhlm' lla.al. lh:"
uumhl: A 0fF UG zeiefler ¥, 4, N0 4x 1 a0

oo Fo@E Al ol e Lt-ili';,..] kt f e 2000 ] T Lhe nomaer |1f
J:‘-—-c-[hir.: (ic §ia[n]) of & Thok, 0w, 2. ] oz a:

—_—— e - ——

i H . .
]‘ S :Ii.l'l.-i'a --J-_‘._r._.lrl'lu".r ]r

!

Fi+leat n=H D 1 l:q_!..u

03, Ehow whe. Tfe.eqeono [ ea 02000 oy (AR
w0 gjepfe—i-), whors [6 7 5 e DU ab Fard L6, e K ranockie
o, ans ko T a s an Lrhegel, and ==1) -:Lluu .1-.::, e 3. Tonaliag
Doty Gakoa e wcal ] swch theat Toging po2qanal T B0 g Wl
rem, o thee Joro iz Sue vz (Ohemerelp, a0 ] Souseip Lolabaled
grapls cod digenpie i dude ih the fundoreete | popar be [PEhe BUIT0
and rlan i [Harg] and [Cdead], aenecg .*.:11"1']' S, =T, g —
— T e P ] e T bad nt--hq . Tl
sl vidwea ol g,y we:

LT 2 L + 5 M 1 [ % lit
3 T P
1 1 1 1
4 1 P 3 p 1 1
F o1 3 4 4 -] - 4 2 1 I
T | i ¥ ¥ _5 h 1 i ol 15
T I * i) : + L] I 1il 19%
1 z i T i ar 1= w2l & 1] nl

0. SN b of valtoe [l m-seophe, Letua call amy gk ool o= leg
7] 20 & ap wi-graps of & Lo particalar, am ooy eeach & &
oo D 2™ bl qogef aomiber of v fielod soeprapis i U eena
of The prev_oue arepe:sa), Toen, 7o Qe oy wled w2

FPeMLMUVTATIGRS Iui

o L f‘ﬂ %
g e

-\_-.-"'.-'-‘_-"

Lt?:-al*'ﬂl".ip. IWEE | e i |t 1':'-':-'J:|. [Lewis. 1233], [%1 ik,
I, 102 Va8

T Rewrsawgirove'e, Toin s 3 geuciilicaloon ol as o W o peveeadadion
=l pzigisul parh (00, Lol X 3 e, T e finde sl with o
GOELNSIEF, A sl featea 07 K, Dthrey acel A bisaword of X Tp. 1£],
fare precicely, o i3 ce..., & -0 57 2 03y £ i 1 woand D witied thz
Wler o, dweiiies oy fimes, coa 0 e [s) wWe @5 aba CItA ol T xy L)
T e AT BT LU T TR M 1T LR s YT T =t A S
Fun dimstanmes, Toe X5 du toed dhe By fc- Peppopecyban [ =

—roaagoe sz al epoctficatio (2.7, 1 ard 0, 0, 3, Erpeuive . For
O miy= === Dowe pcd gk L popameiiens ol 2 B e e sop
pez ek g @ pnee il Kewlh i tha owelidean W', whith aseribazs a peoes
Lk “oamm|ir ballds tor o 10 echiomasth o camebidvdes T 'l.l.nnr-rl_l;l‘i 11 thiomn
oo Frpe o 48 1) The nwobes ol Te ey o o R vyualh fay e, e
(P 270 13 A roreettes 0F (=X (20 0p. 00 A TSI, FUY of gon-
renlid s x-in J, frTale ot i, ) Las T oseguences, wWhoo koo

e ah
-

Tip 43,

mamglest e he p= U, oo ] heveny oroseagie ace EE*”F wid, Do,
1955 e L2V Comprate b aeny 0, vra vl whis 11s £ roymiber
clihe oy, ¢ 0] Bt nie Ll basioeonr oas dlle e oy o e e il Teas.
i oiher [ziers, 1A gomeralizalion of [2d]. 7021, and Lxerelse ", p. 193 )
CAV N T [l dfem e ool e £ ok s v ap trom {,I"‘-j, Freny it




L1} AUPTAK TE LOMIELS M LIEILY

—crepr Dl | a| el b Do sl i [a], [P =5, [Fiawre d phoos
Fe2VIX32535 8, A imaprwion ol isapain 4 Neaelullml o 03 = p<lr
awd A O Las T ouoee o) Sl Cal Ve own D

Mty o B &) O T e £ FRA of [ with & inversions, .

T it o

: AR .

[ i Coe

I 2 % 4 £ a3 7 W a4 %
Tiz. 45

Pre 3 1, A3 EOF GT 00y, e, 3 M LS Follewiltie sotionn! foulien:

fl—atif — bl il — v
[FE U | R e N Ao )
(Foc e, —eo—w =L mzroweea 7o do e 2305 (3] W ool toe oo T3 1)
of 1he Indicez jo _p -1 euch Tk fU0 = F( 3415 (P 2 {0, e i) RA
of [n]] vae drele of £ 50 the cadex e the sim of ke 7 where Lhars is »
deroews (oo Jw¥] Show thil tae qumbar of R O which 708 =/ pouals
Bley, gy, k) ([asdahoo, 103, 1516 mives ©oprocfooaicg the L.
(Fourn, UAk| ond [™C.arkes | oaln, §98] give A Cljzchine’ prons ) (8]
Ah reenf oP rirg el a Uy, WRA of T F w oan o ox Feuen taad
j{'r';l-flj-:.r'+ I:l. Lrn et romler Alvy e, bl the A widh
(% — 11 dscents. { Fhbese dmbrs ame 3 yone-aliznhon o ke lndeman <oy
bers | 52, po 242 Tleey wive ez wslo o e ey probloan oS g Wewe oo
(= 2edny

=12, Foidiepr oenin of pumapr. Givan JeiTin of ¢ ramps et | L 0
from keft o dghr, the problass is o derechan. e ronubor F(a) of muvs
thi &mip cen be Folded along tha pzoleratiens to Lhul the stemps o opil»d
oho an tap of fach pthap withgut Zesirodne the conticr-aitw of ez exnip. [L
 supnered that stz np locllad | bas i font side fecing e top of the
yalr anc oats IeH enpe crthe le b acowe lenk ceme cncthe pele. B AJ I] --1.
A :'“'.:'.J;f'.". and A0 =8 a5 - i; showpn I'u:!; i ,l;'|_1,llm.l.inE |irlr||ﬂ'
1 1 . g .

- _;’J'_/ ¢ K8 H?CH ‘ f“ e

.L .l’"tlr ;—l' - T 1 RS

FRICHLUT oz LS %Y a7

IForr2, pewee e Alcp—2aaie), wlee aja) o positive iggnr Hyre
o
'H:—_\. |:-'_-__ T -?,r_"‘_

d S B 1 iz 13 11 15 Ir
I B0 Uad D L HER Bk Rhhel V04D SRS

wiz Al kiwrar val_ee of afm);

EE
Ir 14
H
-l

He
N | 1 I3 4 | i 22 ey

Al IS ylsess LadlS1a XII30U 0 ThTFRIRSY SARDSRERD DX ANEA

v et | R A% Zi PR |
ahal l A24E A e R AT ] IR MR Lt R S

$Up b " 0; FTouclesnd, 1930, LR3TT; wyr oo 12, "Sadde, Ifn” up oo i
[¥ceble, (29E]; uz v 28: [Lonnon, 197X,

AN A emsaelt ard cohabiiada s SurieE cxTan sk Far e Favanes T
oy o Tovpe egoRramE. aing the "W 1620 lers mu for Lopac: trawsio me,
chowi 1hak

<
M .-:]:.J( I 1+ 1, =5,
) o Vs l-. FL -t“a!
where Ce con efeme
2r [a[2-2 'Il o
e T g pialda cits #)
R g+ xif
g (he namber oy A of peemutatoong n? [.'.-1] .01 & ochits all =3
(G Erercik 7. 2500 Too Iomt valued o0 o, 00 6F0F g 20, oo | W ames,
] '

1 H 5 1 5 2 N

[ T X, IGEAL L R TF T T TLL TR
1 MG fiRe KM 2R inD TEMATHEAN UG]Sl




THAFTEE ¥y,

CXAMPLES OF INEQGUALITIES AKD ESTIVATES

In ile procesne chapierm w2 have carnolisaes caplicit foemadca Tore
en=mling 3t “Ihe el we mandal o onoe s o Th Lelladoongs v -
i lhitz gel & wild i eloowents 3 2w, ood then vz aodies i3 of eom-
b okl ahgrels honne s e that sabickied soo-e 2o didions | msnceodenns
L7l e rcanddpomes e ol zowple, o (e ceplia ] Toe omd: 13 s adls el
.-:irn]'.ﬂl- ather, dillemlt fo ﬂh'l'nir: and itk mide- ank, it —an offen e re-
PRl aelvandaieoeely T poper ol lowse s booik, Lciaondy e gl
Loees Beunaie UL, Ghe becter,

In maet of whe tanes we wans 1 SeTabming 2enliliods 0 e Twm af
Inequall e belaten corlyin puramctecs {imiegers) - cub goawotee e
ERiEIIve OT Nod eastznee of contzorutinrs bevaten thos: ~atamcte
Tne search lor such iecgoaliises bas o @ chack of e-allhy - x paeehlns,
& 2 tHote -x ma general male on echlaona ths koo b eesnlbe

I “Fiache seer e mee Al ao eeanepd= ol fhe cge o penlealalesta. -
A, and, Wnfinyst an AwymAlC e reTE-R 0N w1 e el £ir &Y b ck

7L DDXVTHITY AND UNIMODAZITY
A MDA R AL M IULEML TS

Jurt arin the gisa al ectians oF e -anl sariablag ie iz Encarestinge - know
% Eloebal bohoviour of earcbmez:rial aqueracs of integs i, ¢ -omakeny,
convedby, extreria: 100t 12 3 fetlile source of mnefalifer whooncg por
tiew'arlr WL, in eItk a1,

Im th e respess we reacs 11 s = dfitannm

LoArealssquencey, g== 12 ivcalled s o an oo o 6
{ronlauieg af Jeasl 3 conwvniine eecrs y wle

[a] we bdvee, Frean Eele A UL,

I iz clled comozra on [a 5] 1T 0 [127 & 2 repi.mad [ [T (R
Wiere the toeguultivs crr sfeet for ol }r v B ocollod ol enmey or
sorealy comaeree, [10] I equiveent to d =gy 20,40 1 Er6 o all

CHAME 8 Q107 HLOUAT L FIFS AL E3LIMATEE o

cz[a b 2] £ 15]L T polygoml repres2biaieo oF k, bed higes the

fon
seee sl puecs Shaour I Db theleEE, , — ]| LRI IR =R P P 1

'|,'.|
. =V —1’ .r'
ke on e ], hecawse e, ( }_z{r - :I [ }""
3 o wr no—J
w L TIPS
1 ok I |m |—#
» o] c L
tu} (1)
TR

N Aaedogwe-we, «—0,0.2 L iacal e aafeiadd i fhe rees &t Deio

CEFs o an 5 sl Hear-
|Il'1| ‘-{n_"l:H’l{ul"lT Lo Fobe T U T TN, L
et er gy

Fisnree bor repdese e e peolycg ol dpanaed al s aeoor i Uz vase ola
swmfeaw [=a=0l ) el 4 pobnls, e S Frouse Sthslows e cgse ol o peak

' -
=TT R T

Frp i

. Y . - i
g Instadice, Yy "i'& ; s ldad =2, 3 unittcsdal o 3, o] el e goak

e h o deed erax eweae, ool el plalam m - ik I::_.'-:' b aros kel
1 T ] EAY | [T TR |._|':F'.". ﬂ.._“. -2

E H E

mourilel 'l_IHL:'l |'fr.Jf|;L;.|'|l'I"L'
(FUTEENITY B ANIR

| 1] -  T Lot d— Jh—1]




L IV ARTFT COMRIEMYTORICS

It 15 zalled faporitwmi-alfy camcave | in [07], 5 s evoeahem eeplacsd o
& . In thr case that - comsquealilies 7=r s fee ban ] 2o mes Jed sfea )
u.n_.._J'I Seht Ry aoanexs (o comn e )

‘the trrmoalopyr adoored ber oocinates fom e Fact that | e n
eyl aplegl boeosaping e v = lugay e cpzmven,

Trieonen b, Seofi oguemer £, 200 wined 1 2pyrldlim.co: ) conecue g
ity frceval o daleniiom, say [w 5], 8 dord ifor rordocrigting or poi-
ety o dsarrsdal Noroween, i IR G e, BF By 07 SERCETY SRR
el ST, St Uy ST et d a0 o adeteems bR o il

B r.f‘;-.dll,_ gy T hrowertteae anorphe gy g hy, which poveees G ak
G —"h'l":'u- "EL -'i.ﬂ'l'r..uln:_ nr | c—=1 b |, L N I KL Flupy anE lan Ig-
duleiey willwral Jose o 5Hl-:|a1.'|.i[}' 1P B CYTRF RN - | BT TR T et T
(T IE DT T R DO LRl IFTTE I S W CN PSP [N | T IILFJ..J.l
2o il Jant vase, i1 2, o s sy, iz L||=n: TR TV E L TR PR TH
soeh thar & — L, whivo pives Cien o plaican o 3 pednls. W

THEMEM B. A7 rthe comamaning po o

[12] F{x}:-jéﬁu Foo A,

o @ fiaie fequodee TR0 0GR Ca ks st oo ponfy [£ 0] M

£ or k|
1 R g — e fe -1
|1e 'E Iy I!Lflk__ I L |

(hiz ir e form of de Nerdoa imegreaartcs, [PHecdy, 201w, Liccdsw oo,
CRAX), po L3 Aekoe v, 05 a@ T, olies D T peak ROURE & plategy
af X Boimrg.

M LM AT mppase lJ:u JII the o, = I Applvimg e Deorcen ~F Redle,

the palvnsmind Gix, ¥ =37, rev's* * has ondy ooeds wabl ead i w0
1he rnl:,r'mmml.': n!'___J‘-'-'n an- J:"ll._'ll“.l'l Alan brve - -ia pTC T +.':":' idin :iurl_!,- -
tind then dhat fhis oovws Ten o P TNEA0T" c— e =10 This Lolde

prudcuboly foo the weopdodearee ulvponeie JPT 0TS DT
®oUs RS e T e reequiandly 0, hemee [1e], Moy 02 -ere deen e or

Am g gaock gt a-ety S s 1 e all dles recls o7 P ] =0 are sy,
dins o nre coabers )0 wimse r- e elmoeniaee sens e e Ngue-
Jovie marns o Bially, o — 00 s sl p—  bemee [Le] Dollcw s aesin. W

Mo ws Fave g psreer o cool Tow gy e weecoeds e ol veclain oorr-
I 1mlorio. Joguiiies,

THRGETH G Tine ceieermee of DR aFoe it loee -l M o daeliEE e o)
e Sttt 0w aln KL R rasa (3 V] b wmhre | Sr] B cieeonts wh T

LA g Coney gl Y it

Lu Fa I, m||!,. 1= [ ke shs, lFI'l.'Il-'i-l'._. 1357 l; frr echimintec of ibs aher sxa
gior | Mz e, 703 [, [2oser, S en, 19350

W Jn faor, the “herizens peivnorsial ([30], g 213 Mo=im a0 xF—
| (x5 E) hak orly reql root and we 2an a"-l:]v "l b 7 2L
HE m

[ FCCRY A LF Pl ek &1, B off die Sirelecg meeahers of ok eogiud
ol - gdoed (AL R el (xR ik 57 ekl wael o eai or pladesw af
Wt | ibaper, 1] T L.'.h. 6] e aberr [Nac -, 1458], [1akenn,
1, | wilewan Beeaie, 1905 |0 ] Harho -He, 'I'-i||'1"]. [ranad, [4°M- h];
I W, (000, wie a7 20, 00 ™05

M e brow | Zhlop ool de b PPl =d D L S Tt alidT

l'_'ﬂ.
r

- K] .;_c R :.f =expfx(d .
Floa g 4 side'ie — ZoidT) — Y0 Hewe:
[ o x |: nogA il:;') mE L
Fir W — e, [Nk vew theo F7 = ) S Acopdviog the Heare 3ol
H 1l remester v ribowe o racls of B iw e all =l beuee oy o vawels
of ¢ ure 0w ey ure (e e, Thes apgly Theoram B agsin. W

T3 EINRNLYN GYSTEME

IREFIOTIAN. A crvdedd oaf deidins Blsebz ol g Gaite soF o2 =07 A ),




by
L3

e Y ¥ AR TR ST MRTATORIC Y A PEAMSL ey LIF 12 ROUMLL LIS AN L7154 L S
S
L
R e o Kpwewes oo T sr any o Bk, care asam o andanee o e Ti'l' isrew gl o anshing e, wleiaw] =l [3 2] tooabtain | 2a]. M
ather T otber dorde, i1 4[4 ] o the foimly of tess frsenin y Tl murner g b=—|2 ¥ | of Xpeeren patams funnedarac geolome w k-

vl cepatilio, (- the swore 07 p 30 18 joen wp 1o 2 units, he nonker 5T
elome i o™ free dlone v Loclize with & 2ome Chera, o, Seoeabee o
Mmamaen® Nt g Boclean inelira with @ vanmolos. Yimen
lnc, P9 cumacrzun effacts 1 ve ezmomaike e eompaks o eslinade 'y
nimuhar [ AR, (03, [Gitzern, 1954]. [ Mhigre 1IR, [Yamanebs,
(954 Ar_cally, 7 ¢ kreoe walirs are -

-~

(Ealm ) (B ES, = (BeE il L' B0

| b=l

a
w

[ £

TR [Spamer, §228], Tho mradmun speabsr of iecks of o Seemw

.

SN
SRR oyl I [+ 7 wikdre [£] &2 the Troesr Brrgper 40
[ SR

(Aid A

M Vor all el b ), we sall roees w [|-|||'I-|:||, '.|'hfr]! - .;__l -J-"_."'i l-___| J ______ 2 i i L3 I :
A A 1 T TR T SRk 24, 4682040408
] ! )
Y el

1505, dus ko [C0ned, 10 afdb due ot Wand, (906 ) 71 duz

[
.-'

rr.‘:_.;J i i ]
L|J:||

- .ll ~
Tode w.Ll gy v dpeo g o {: HEWI-'LIH foroall BoThonl

Lrzpnaess
I [ =]

- -

1 y T
E%'J’:ru."l. .':l'::i{" I ( " "'I
e} Sz} Laa,)

[ b
Frown this we got, wsitg —2a], |,33".:E~|I._j ]' This motimor va'le i

ranhen by ocon Stermer Apam 0 Lel T WS omeee promr ] T
AR o DAY
such bt [ = e d:l".‘, Viln e anchowmy. A cheern s w e
srae ool 0] e = vgasiwen ool of Blucks, we e w Lo o[ AT T il
Canmnidy o T o] chins oF P A o oal cha o is e deny cosaple el
deteorines by dwe pepmateea Cr, wa g ol & civen Te; g 0=
Feieooly =y A= 0— 0 Hewe |-;.'|::.".'_'l =1!. Muow wir ulis_aes
hal ¢ given sEwem ST as a Sperner gwelam if acd ooly 7 enes cnain
Too Lol ¥ o8t =0 L Le 2 ba she itk of indny €020
anzly thos [& o | = L We dofine the mup e framcgeintn # hy gl =1l
'.Iniqlr bleck NeW e EF O ool —eowoiw wrejechiee, any Ler all Hels,
T VLR e [ — [ S]11F bt b aag-

[2b] oo = HE# ™ - i8] = ‘}_.; |83 £ (w = |41

imr o mee Hhe namre oleein bor = spsoemc’s”. t':'_ |!'.3

e
safai

[ et 190573 e bellomeng up ey wn” Tawer Leginda lacdy ;

s

N W™
i At 2 4 I_'r"i = ..':I:'r"":]:'

. ey . I

([Fherezh 1565 ans akn © o2 psvmiplolic cxgu walcnl |-:1,|_._""'=*.{rr_]---1 I r_li
L

LRSI ¥

([ &he sram, PosZ [, [Bhuzine 07 1 Yadhaed csienacees of the R
PIRAE T NS Dioely angpcstad O Rao-Re lndivg, Rardes, FRGE ] ] TR,
Micver, 1T [k, il 1955 [Hcinman, 1966ET, [0 esta i,
(2 Wilnze, 195

FA A3 Hb 1 W B LULT o PHE RUMIST GO0 RICOLAR CEATHR OF
PN KU TN T TR

b Srogefhlor e geosesirivs | forandasien o) Gie Rrabim

A rogulaw roph of onder FoCsngeo oA maph ar W0 e, s
thab there g - edees wlpeent toove 3 s e N Tel e o) he e
mumbee oF thew graphs videndly (o =1 10 coaiputing g 13,
a=serar :l!"ll'l'r_l' A I'l"l-_'_:||.'||' EI“‘_II_L |_|[ i_u_dl_-| ] i_:.; - Jit‘g =l 1 F.i-"-i!]!; L3
sathiaa ol & Gl Doz U sas dez el Hsige Sm 41, (=0 and
G 1=kl 2% g We pacligude mav GO S BRI W pive
memd L g el o e ke e cumaber T RWOalweorth, 19217, p 240,
Eaciviae ],

Lewbe oo ser d oln vight Boza ool plai, &, f, .. 8, Ivimp:




274 AlYWASNEFED DONLIMATCERICE

fu genere? apaifiog] b twn greangs e s e el e n thres anange
them are coaea.ocal), Lol £ == tize set <1 Heewr fvnls o T Sl [T
| P! =(3)_ e cell acy ser of o poiaes Lo Posochthion any thees difereat

prints are aol colllozar, a viswd, AT example js deown i Fipoe 52, 72

Wi
T
Bk
ll-.l'.---qul_.-' -
T
- F
L
—_ ‘.-"-’_,.'E ;I'l' L1
- '
- _."E. "'ﬁL
re 5

th:case g=4, [or, &, F o] Let #{AYFand for B sot ol clords of A, 1h2n
we b

[a]  MewidlwNeP: [N wa, [Jase=F,

L] e a, b, :‘.;' 4 ai.

Gising a el i kenee aquvake=1 Dy grang A iegalar zrapa of order I
e Tiezy wp ideolily o Do 0, 5, a, with Lhe mocieE vk, L T
of N, oand cuch poler of deorce o ﬁ:r'nr.'i_r with 1he adpre {'-.'I, .'.'J-_";.

orarama, wilh ¥ poine. we camp ol wwly Lolond 2 unh d peands, e
huse 5 Clonds sl v chowse in D8, o D Fa b AR e T3 are 1hie sete
T et @ d ] e e L T preblear in e deeernche fh
ArTSer A F s W e T

(I drerarremreralztiom{ [ Robisson, 1931 1952), [Cadite, 1924b. 1560k ],

Lt ore W= imy, @vvm ) ot e gl im0, IEF
glear, by [3o], 1E0E g3 orre phie Boe S, gk [A—1 [, conlaine e Ox
pamts ~F . Tow we oadd wn eth ling 5, roowe oblwn ci=
=5 oyt ) Weotasider then amerb cory poiot v, 0" WL whie-
Leloye Lo 2 i, sy Gy and S for 2 Lornatinemrwet 4 i the ports e el o

(Plgira 330 Inie esbily szl ¥o=dap g, a0 o eer X

8 ¢ atovd of A, Tove, ez b 2. cun el the st a2y v

ETAMUILED o1 IHLYU AL I1E ARLF ESILMA TR 435
"-;f — — 1=
A et € g
h - ra e
r:I‘. _,-"* + L ..J"-\_ _Lish%;n-f.‘,..l_.
b G —
B a -Ijh.'.'l
3@, 52 Tl
fr\.\\"‘-\. .-'.l
Bl A
N "
1 ‘h“ -""IrL
1T -
.al 'q - - .-
l_.|' -
f__"’.-":#“hxx'lkr
L
-.“-‘-f"':: ]
o 4 "'H._h'
L ™,
A
l"‘\I’.Il\.'\.
.,
i *
Fiz 56

wrronlate wo vy choad Wy pe ) WY of Sn— 1) clowdy of 1

: II'.] na [.‘L-T_l = A, W |_'|'.-]']| =u—1.

Tt Sraek hane, Sach o mmd WAE AT soatainsd e preasding way
Chente, 847 s a=tammd I 2dc way cuoly:

oy MUMTRE(LY, M AR M Ao -,

Far I s wuy A Eoacs exmpliely abrrinzs, breanae e e
sotEniar ¢ owds ¥ SF 0 fenbdnoant Belimg ooany F (AF) beringts az, Lhe
Gl sdigrwewan i e 30 Lk b el get 20 viizuder duods of dl €
Aaclacd 25 g oeeade, pooquivalond o givie a pair T, 20 sone the
da - Prpainaol 8, o) wpicog A Gdoud cnthe 110 3 tbmes &, e s
g lhI-:lTLU far, ). ez

. “w— 1
IE =] L)
L2

L




x4 ATPWAKTEDS COMBFRA T X

Mow. ocoondibz 10 [F7 e have The dividor:
TP R R Tt ST

e aily

ys goves, atter passimg to bhe ez abitiz (esing [2R] For (e)0:

— AN = Y A 4 | =

Aa Mk
pullf P B I
Finully, by [24]:

- =1 ] ”
13l g i =G, 1+| ]n.- o
3 l.-'el ..---"""-..--"'I
a3 ogg 0 1 ﬁ-.'r-‘a—”- o R C
g _f"'r". |:-."'
A
noje ) 2 3 4 % 8 3 ¢ & 1§
ge ' [ L] n i ¥ T2 m Wy 2t L) e phiph Al 0015
n ! B 17 Mo s 16
B WBLARE AThilie T RITOMIT seIWEIF Ewlaluginhy
(2l A geaenTiing fov rvion
L:lzin_t': '[.1::] o {_Il::l, = Bl
T "
5 =Yg .0+ Y g —
o Nl = J.f
|" J':.} 11'.51 ?L' ey "ﬂ!
.a L] (L}
* . . : me 1%
2T T -t} T }*._ :
-t Yia 'n] :':r-::.. 1 __.u 3.1-'!

Tukiog e der dulive of | 3| with reeqat fr £

r-:l r: |;"'""
3 - .‘} I'|— ) - e rl 4= ~
: { :I ‘.l-'.-_'.il:- "ll"i :.'_l! 2 .1"-':.-"9. I:J'I 3-1

P

el DA HE B IS

s, conndenine giry as o Fine'on defnes i a corlcin inme il (12 fa
apeeificd later), we wh sin Ui dil=cewial equali - @' ol = 13020 — 13,
which mves. by Intataion on =1, +1; eod 2epooeniation and ob-

Ph AR R L oE Lo MEUALLIIES AML ESLINIALRE 2
serving Ut @)= g~ 1: T E
- Yy
el . - ||Jll .I f |} —2"1 ’ . -
[..g_, gl =g, = -z — ———1. oA

S T AR i
!_I Y] ATe 27 ur_'.-.'n.r?'.-' I R

W will uic te el 2 Daefeoey” ([Lochows, 166! ) wnich i stzied

el Ser proes” well] e v

Ihemes. Lor :r[ -1 k= el T 0 a Fyrped of ple LR E T Al T,
pezhloe T |z b Saded 00T e EnRTE Mt e d o g farined ave e amit
Fivche [7] -1 rmee e e U W N g Wit L et ioie uanad aef

. . P -
r|.l|:.'1 ol !.r.!"li-' FOTEAGRfERE . ':"', _ql o “4 e R '“-i-."w'l!-!'.'n {-'Ir the |'-|'J'. eLME RS IR

- . : - Lk :
LW wlp) = MBI T kel
b 7u
Loivepes pol T aerm codteSes dooelier s, o e O a0 The fooae® e foe
sppd b eyt et iy phey NGk T sl te | fer o0 Dhesor rhose
st eaEray, 0, e i falpa deaeeabie caparsies 18 s o
lJ]-I -\'.rn = ':'I I- 3 "-ll:M{'

N=pirfn Luew!

A o e e L T

In LI]L Byl fe e wmilhedr SMEEET SE MRy n BTG R TS ) 10, nd

£ S BeanR @ SETaenoe i, Sl Mooy e ) es hesended for e oo,
Iis g tane o e Tseve UVimd foreadfF b sy nplodiv eppansion [3] of
. upr Tl 12 eI, 20m ke olvaingd By padhesn Tomoeach e deeiny
¢ ™ the cocfcion: of 2" in J3I1]

e il s Ll e b Ll |.II1I:' T H{ '_Jr rhedinead l‘!}" E :'I,I_’.-!: Iy
rhggudaniey s g 2= Tow calasion |3, wan ooy higwesd asag e
Serosfe poivieeondals B0v) [LInd (pe 300 Thow, i we ool =1 =2

. H{
. S TN =R l_l e I P DL L G
I]™= K] R B = L s
v | B Lo
=TI _4.- T o),
Fle e, Ly L.Fi]._ wl o d LY II.!'=;‘“= .LI'H_{|:I:-:"'|'.I|.| e=--1 1=l




278 AJYAR D M LCYEMIR A SRS

oy 1Forsd Epers oo ., wie gl Ll wrumeac L Expk isoanol g

- —J.l'l.il_! E,r":!l" a4 - LI | -4
[—1]] 4y T u E:u{ﬂ_?p-!.£1_"] :L—-!Il}-i-?l.il .1 J_rl—n’.‘i

Taking irte seionun 1he 52tz Farezoin ml=c ".T-'IE".J: (L et
41 | pives us, it wotake only the (o oo (@=-_:

Fe=E M e I e TR R e et

(V0 A silroor coitRowdeetfou

we onuld havs deveominamd 5, o ooty by o oqumazos avalegsns v thar
an . 2530 1t 12 11e nurbes of symmaitie wnd ancrelen e eadiong un
,A] s wh lhal coch Xetion Zos 2 Cidiealc, Lencs;

Fom Gl 2 Lty e || TE+m#]

' 1" ~n
frarl which Fouiowe, 4lls s compalalious.
{_ 1"Ir"-: i

g diln, 71— 2 :

- [ o .-I
L TR TR BT Ur!'-"z!.r-ll!

. . o wh
# [ 20y 11 (22, ~ fy 0 . [ f
Ay
iwidch daade wiothe 07 | 33] awad couscl e ]

(VTR gevrad voe
Toe cvpiit compo siive ol e, rd{p 273 cen also bz Joz by

i [.'T"' r} - ﬂl-n“-‘_f... 1w, j 1' oo "-'_,".
|1:.'_'-;_.5-:_.|-
bact Liie Dovnmnlay Do wey o gie e .:n:ln:r_nu,-.'l_u.l romphrat-d. s,
G F1, Zk=Uawd
. o f— fATH
L llziw' !:I = Pam Sur [ Za 1de e I | Taq 1= x
(2] {2 M

PR A PR )l

wherr: ay — 2y + hen+ By = I cod 2y 1 g 2 The (sl sulwes oF Gl )

ELT.

EL3WINLES 1 IR QAL E g RMLY B THATES 274

At 1@ | 1 = i & T
1 T
it il '
" : | 0 1
i |1 ? 3 :
b | LI [ 1 i
fa | 1% X i 1% 1
E i 1 i} AE I3 A5 I 1
FE F1 125 il L AT [ Wi 35400 IL% |
"
. .I'.L.
Td, wampum FeRU A LTIDIE et

Watake Lot proosabihicy soace A, A7, 1) the ol 00 =] n | (e o
el all pocumalioas of [a|= 10,2 by, F=BE] 6] (diz wet ol all sul-
s wl Do [0, ard T skl pusas g B oLl or whics all pororaie
Sy ez eyl proben ity
. I .. [l
[4u] s [l — 'm ) — = T LI N -
A e
00l Ao T po DB v olmec e ol e probalabsiic L2 ain-
woopy urod dan Ueie seolioua s codined G Zeecise (L o R0
Wimzre - ow _zsteneanod g oc0e se e o0 B Qrandonn wodable sy, -

8% delined by
FALI O = Lo = b ol C el vl

Aconding W Therrem I3 (e 2 pard e | <a] above foe (e, ac e v
Hue Bolleewinr, disrcibetnon hor dhe O

. . YA &
[4c]  pisk-Fro, - 0
whers Caala Flees e nnsignes Sliclifg oumhers oz et kel Lone
eraae vl e £ onf b oantanivies o 4 heomees vacp P p0 71,
|'.\_'|,' {:l::n::l_
L ‘.':I .

1 H -

[44] m:a:n-.-.n.u:u:u-;pnfmu*-;:”

ey .. .
- II'.(#I (1= w1,




LT ATiwd HEORM irp'Mar A mg: e

rrc wlocls o ol Ui GF o7 Hie cimzaanis ol 1
- ; . e . S |
idhr } FlN = kady Lut}__r - 3 '-"E! D ! .

1250 . ] _,I

Wa anpand [a- Seimp [20] {p, 206Y fog '=7; tham we pbiainl

I ] I 1 J"I—'. I,I!r J.‘ll?
4 x —— = [ = -Il"_ T T
] E-: i - X AT la_ il

S B il | 1
@ x Le 60y g ol
[ p-L r

atwd Ly oder Uwinge Bl oo ewioots o 2™l e 1415,
TIEIEW A FRe camvialenls of cae RO, dofrcd B T4%] cerad

R N TR T LG b [N UL U TN L

1%(%nmn
whare 00, i 5 e S00etae ewmties of pEe devovtd wimd o

| 1 1
1. L L - . - .
rs] .00 ! 1 i ! i

Thua, by paszing b Hhe mormen s
oy =E{5 == =401,

4] = Co= D0 )= =4 = 5 [2)

Fun stanbmingg Ve Dzlgeivn wf The | ooie of 20, w2 s e Ty oasamnd Moe;
rEepiEme (L0 ey gene. form dia w TLndzkers, t 532, s, Mo Wb,
[*Ronyi, (Daa], p 41220 farn penef)e

TReCREN B, Lo v, dg o alonahle cegaener 07 SE amepen Tor oe ™ el
(e wle,, vhont o, dre Q09w SegaeR = 00 170 meage ar 1 wgelubtsr
Moo ® Baod, @ varetfe. To[h]], e indepomdnnt, wiisoh o foieiaele-
trad Ay raamz “the= k| ot towe ndemendendt. o owe digre e aowe B o aed
Moo

LAAMIZS OF TRTEGDALITIEY AMT LITIW AT RS |

L= kK]
W Se— b, T Eresni U
R/ vithe, T i =]

werd, P o Selgtae s Moo o o)? 10

(4] &, (= PLE =

fiar the caeragan T4} w7 Lridoberg) s

141, L L U TTRY

. IRE N P
mnouy FrEN

" |||. =
o Em| focirnad fiecin denrone
L]

[Im] imP {H'_I:“I;_l:};‘_‘l .. :-:} — ] - .. J N

£
a

The e ek [-hrl] s relile whea "I'!{."i'_,_:l ex-pel hﬂ'."-!':.} are regeleeand L
T V] e LR P ST 3 R

he rle of ron YR wall he playcd e £ BT, T oane app iniiqn.
Thus, W Jaee B ke peer £ a0 5 v |4 Te oo thog, we deline He
s perew X vl s ele merefore BN, 1 i oTm, Lo,

[ BlA == Lli=10. X, =0)=1-1i.

The £:0 o7 ho arerabmed or t1e Y, cqul H':,..':":" R TR
Thus wm gen b s Aer Ta) s T B ol okl cdn g Toee ey

[} 1+
ge b | a0 T s, ks
1 "

Trom whike 1 helloons:

ot L= T OX,..

L |

Faerteancra, we sdw that eonditlon [£7] i soisfzd by the 7, Booosen
i:-l'l_-'l-iﬂ!

- - S o |
DUCI T } i ¥ e o

151n 17 irathn t+ T

veluga— ' —

=k

el

I




HL AadYAROOD COWMANTATRTRICA

Llchers!
i L
..'L’"I-—IZL'.'i ._.':] f 1

II-I_FI - R

i) i S

which, for o ouliwiery orse, beclieo (F.d <o 0 oler Sond.
Tjpyne X2 4G, £¥)=0, for all iz w], Lerce [11] foliows, Fically, we s
Bls.) < logd ang 148, --o flome to olai by [0l

L, 1 N
Liri P F'r—nﬁﬂ oL

= E‘{ |."'- .
—u N |

Lig wither oeon s :]'"'I-rl rr, |, 'I*:'H':"]'I r "-'ﬁ:l'll' “Elwe mnel-er n'"|'|r-.|'-||||"11i|'m':
with 4 1amber of nekila abvece Inge I.t.'."ll-ﬂ_grl Frd [nza '|-|i,‘rlfli:|2rl,
o~ I, erealy approamniedy al (GO — s

W Lr,:"rr- -'11'|ir|l1.' Awnther ex nmL'-'r nF BV ssmnrte -md wirta rawdes- N
oondadivnes, W will dzal wills £ —J s omr Loy el doversdren il Hh:
ol autac o Tp. 237). The £ l cl '.|.L‘ probaabilit es 55 (fdls], p 2350

i — 1=n'

L] b=, nlﬁ:q F—

du F+uln- I 2 ato
I T " ’
wrmrg W ges for the $5F oF cumeu ezl
[ e
Jt“=-:--:'-'|-:II:1-'_!=:| '1'.-r E-”:E 1_}

= W I::-Elf]_-}'!..r.k'l . .|..-.}—
: 5. Fa |

]-:rf :|[]; I
e

My 5] fp 1900 dallows- w o ¥ L4 50 el 10
Hewwe gy =E L b=2 =ubu =130 {el po 120, gr, =01 t=kam=ular— L)
a4 Lx ot words B )0 M D0 -t

The facimicaiom dp] suppests thal we Zelize e moor-faepedenr

o ——— —

Hiakil A OF "HEGE S ITITY ATR BT R P

=
et

AW b I, K= D et e D RE[E il sn we prave easdy
141 whe Lir |Lhn:rg catizcton f41] wdtﬂk.d Tl

.IT-'.PI H-J'E'I_E_ £ - Dl
1o other eoods; “The awmbzr o] poomlalioos whose ambar ol mwe
sioeg lles between o7 M — s S aod 3= NROT0 el By mue s ap-
arocgimately /A FCE] @0a0 )] tiel ee, [ 1962], p 257, Farmery uiker
ari-ke e oF sandam oo Jlwtiond te2 [ Somwharodl [#01] 2na [Shepr,
Lirpd. 196L0]

3 TIILEOLEM CGF RAMIEY

The Banney suicu gromaliees ric ' Weclet precoa-ho rooncdgihe
If a4+ obiecis o 2 Diads Lubte” Joee, w pideo . olta 20 Bas ons pparon
FocTe comueing b Lamel v sojeods TU fmdoduces o seyuam e ol g cere
whnsg comnladior and ce o ace s oo e e sl B oo
preeh e of comb ool o eix

L aiceines af (e lpfone dteared oud defimician o) Jhe Moasey
L B TH L |

RE IR EE B A lﬂ'l'l",[:'l""-i PR I I % LN B
Al ik T III1|'_| {n-__ ; .-._l. i;.' R R L R ['I!‘-, E"‘] r'!‘_F 1511.” ] iy Ty
splvopr VT T U e T A e on e ee Sl PLLE TR SIEECEICNS
Fo alar-

|%a Theve e 'sbnae O uee biwit =95 UMD b UREL D

[=h]  Toeer eciedt a2 f) swelohar O 005, SR (LY

Huswe s can slete o= Shc ol Homamren o i-EH:'I'Fu't:-.'. H s callyd oo
Sieoiomt chizerers. Deganee g diviviom o e snbse 8RS gy et
10 coboudng eacl bioes as P A o o Tew e ol sag,
cirohe el devceren,

Tazup™ There crfife m friphe e (80 e, i of avtorers 2 D tadied
Liecs o f-are Hamsr ¢ nonbe Lawe T ieefiaer ey WAl B i w R
m Sxerpare 360 no 3981 udeidi ar Sheciene Ted ap the palfoaine meane p




2ed ARVAYRED CCYRIWATORICE

[42] momceraimg an ecliteary firviie et N
57 Poois Hamsepl B A o) W13 o ih pogh.
LR T
] ot o= e plh cpihop Lglpefopq 1]

([Re-asy. 15305 Our eRposirion 6 an Adapiation af _*Mtvas, i,
PP 35-435.]

(L] Some wpacial radoer of i g, 5)

Foear It i olanr that che reles of o€ ard g, 22 sre semmslcic; Ha:
S efeipoadealEie

W also show;
] elpgli=-F @ - i4pd.

W Lo ™ hen fnitz sz, soeh al & =95 0g L Seprposea sivis cn
ol Y J e A inbedwr subsc s+ 3 — N 12 Evon o e beeve [+ —
=hzEa+q=L, hemre W et E g IT%| 20, Thene Lxisly o - ﬂ.:r['l'i':]
stcle that "B 080 — 4= F |3 my e ewists bksw s> o0 RS A ]
seoh ths: P (W= % Tlhas & s Bamsege1, 0 gl i rze—y =1

Ml wle. 01 A o r|_1 T oo am r'|~.T|_.,._ oty , —F a

1
amri; i
pEL R EHHE I L HE Wty Ba

vcoly L Lo chovsz 3 oJivisie ol bpg soleels & — 5= 8 auel l]ml %=
—p—1, F{=g- moes the: & canneoc be Remacy-(1; oo gl
Lleally, #e prove:

[52]  zsidymal—e (—pidiy 00, Sy,

B o fizet prove Sl esel dicoe sel Mol that 5 Ve s Raanars
{5 Al For o Sivlslon 1000 oad cubrels 9 -5 — 53,04 ] tlere fg e
CLEIs!

O e Then chuose Poe: Deaee [P =p=tr wich fop e benes
cvidasty Pl — 0 =V

o PN g R B 1, R Y R ATV B By e B B Ul BETL L T
{3, and w= canciocss £ the. Boesesmanky [ omard P (10— 0F A ==

Cooversely, il [&] <, foollier woads, |8 |=nsgc- 10 00 soflies g

KLAME S F (KEDUAZITIILS AND ESTIMATEL ]

disie e diriEio 1 e e acheets R P b oeh Al AW 0
s Chy SN =00 et % canmat b Warszeghe b g, Wl
Jesing inae acecuol [He, b g] we suppnss Focs now oo 1hal.

& Pudesnlj.

(Y Cfaees of e prdiotion Tor o by, 8)

Trt Bgh) e tbe mbe of e viowesi ol e dooble coquenee giae ne g,
P Teed o estede, b b posp—0ilmot 12560, 0 Wakinw
mheads W10, wovndige o [30] loe zrocas the exizance of 315, g0
Lo f— 1, W0 BUPpes: the exisien veonf all 1he tables R (2 whete 7 3 el
21 Jetacalene: of il the pir. @ og) with e 1 a0l s adl rx the
2xi Aenez ar;

At O L M YIRS A S
inthe Lzle Bi%1. From thase incgerlas ~ppoiheces we wifi dedoer aom
178 CaE I ee of ,'.'f_.l':': AogL nd & ol eondy Tl

il Y N N N S - TRy )
i otber wondds SO, bpeaoee o7 [ Ji ],

I.| L II Jui'l:lulil_lI rrf i'lrlq? rllnu_-.u! Ll .|:.l_|r _.Ill:u'ﬂl_r'_-_l-

LELTRED
=L

[N Iy TR =
[ TRy i} '||| -

BaLis! o5

n mr-a =
1 1 1

LTI '~ ra ma - nd o ey
L+t H L

s ra ans coaaw Wl
Pea edt, FUUIER VML PR W JSLIELR O 30 LALL..

Skl om=h =l st s e)

iz [-'.an'.s::.'-{b-; Foty :;l", i deliwed " |5. I].
Lot W Lo Voal [ 30 oy, aind Climase o, e el = f0en 1]
(T i A

K1l RCIEEY. TS Yy SR F

Murw nre erwniade widl Lhe Jivia, 84 5= 'ﬁ,l_-:"r' 1 ke divivipn & 5
—=It . CAf ), difinad by

Sl w =l Il T ewl, A-E i AN B

Arencdioz -o (AL s Beeere-TT= 10 0 o), el aplios Do 2 ozl




1% ATV ANCEIY C RN A K I2E

2" that at kasr 230 of the Tollnvann Pwida s [ERF] i

[=n] There cxists an X auch the: XeP (), Do iAo
[50]  There eadss an ¥ osuch e FeB (b, Py (V=2

Wa wrepoac v Gt we e gt cois [an_ . Hezatse [Xo=poo—
M e owh e w0 Beecef-th; p— 1L q); heres, v aave for the
divisicn ‘?T+E"='-'E.[.1"}, Celuied by

el Ei=w S0, A= - PN,

al leas] ong o the bolirewahe 1o possibe ditiea:

] thesowiataa & osech thar Pl (X, P08, =
3 There vaisis 2 ¢ swch thar =%k ra ), T el £

T Wie ease [3r], endenlly fis 55 045, eonar T=0F beave P 1=,
s 3% % [5p]. Se owe kewe e [57]

In the cess [og|, we will e thas Hhe aet ' s = P7o L) sanales | 5a]
indeed, &= ulber wuends, Hal Paf b & Yee pats

| 3. PR L TR i S )
L= ol HAW (F) 5 B].

Heno:
[ﬂ: $h|:Pj - 3:!.- + EJ '

TehuweX % Lin foluwe fircmn: §2) Ly 58" T heale Conirdut |54] 0"
Eor[ZYEGL P, L (W [ Sp] S-ularly T =, hocamsc all
Em¥, are o7 1he form B=R -, wame SAeli 0™ s f now
beeailie of [:'-1]- "-[-:b—:ll:PI]':H]'n-I:rrJ; bz, Ly |20, fha—y 4" @ S
contes eb: iy, by [ 2l A= Fually, |Zu] o pdies I Tl BT
othar wouds | 50

4 shrior argurier! . metiy e luediE, 8 oamdnd gor e oks oper 0]

L'or the metputatine and the propiiies of the REnse nomkrs, we
sefer oo several a-dhars wha have workcd o Lua poobiermn, '__[:-1 o, 9T,
|557-56, 1062 |, [Caud, 1958, b, 5it, B, [Tinver, Vecksl 1906,
| 5 [ [Grocowond, Gleusun, 535, | KallbZerss 2 1900, ERTA LH o I N
1 9¢8], [Ksizger, 196], [Walwe, 19681, [ Yeckel, J971], | Frim, 1967 ]).

EXAMEPLES o0 TKEBQLALITLES AMID BRTIMAL =S =47

T HIAST B I EAYr P A BRI

111705 s2e7 on me deal with the rambars o 2 e g0, (32 [0 22530, wliica
oz Will dznetz in the aequeb s pl e o, T2 0 7 W giee 3 w1 LoDinitiog
af fheaz mmniers in Leims of giape - e bl

Civirg & divizion aln b acte K485 Y0 V) s cquivake=) e miving o
prape. % oo e, il we amake e oowsenlizg el =9 anl F=F=
=Pl b= T2 i adae copuie aboad o paieoe W cdaey ol D oo el
wrap.. P 1 Wae ad wliole _udou. s, he !, peos oo Dloe (ke 2dpe
in 7, i selion ale etipes in %, This enplaize why (e oumtzers o (25 2, 4~
=t po gl are eulles bieol:ur numbzrs,

A
RN

Hig. =8

Wil oy asaph Foam N owr aewnciale Lo Follewing o e nlaz, s
(1 The mom by 7% ), bl i ooyqual we be maximam roamber el elemenis
ol orpiae mipmamd of #0201 orombor M) nopuol e the mosimun
e Rer of plaments af incopmin eett ¥ Ao ermplcle subrapls of #
Let noa bo miver. cwecintzpere b= 0 Wosay hat % 24 :p, gl-grapl iF
Frap and F# sy This meuns oot OF [or F ] does wol een.ain
exmplsie subyme=h of @ dlerenta [o- ¢ elemionts] Hemes, the mogaliza
ofF [3] p. S8} com he wntzene:

154 Ahcr ceElsaim T B Q[N | -1 & plp g,

ald (b probewn Tecou: U of oousdime, 1 L g b-coaphe wilh the
Tetwend . ounabecr ol vont ous, L proridiog, & comshoclie: ciocadie B
chtuining “nmvar bomnds for the Ramscy nurther e §).

W will Wnamrade lg 240 tha e~ mputation of 03, 3} nagqedline [ 3|
fpe 2545 goihied w1, 7377 (a5 pivas:

|~k pipoakEplm g — 11 Fpice 1,d)].




X ALUVAN_ED CUMBIHAT RIS

Toie gives, t2pthat with g2, 3)=pC(3, 31=1 ond “5r]:
] p(3 3pec

O e eolhigzr Bael, ez grsrpo & L0 Fommne 36 gver A f — 0L abose glaes
are volicades Do Tl Dpees, e s comn by siry frigonde 1 —I..:l_!j“;_'ll._'llt uih-
praph of X elpnenly]; the conglenenti oy ool weides doss (8 i n-

Aleztod by dodted lines). Hepes, by (53]
T T N Y
Tepecber, [ d| Jnply of3. 3 =00

Bclow tha sirel weivez af o)p, ) e =2 aighae krawn or S el
Dounds gre kaown, The wabb ehoanls be comypeletsd By seomcnery {cf
L32]. p. 31y Foo el 8, Tor Lslanes, 27 30 meuns 274 003 Eres 30

[ A 3 i g . " "
2 - S B 5 i 3 8 1 1
3 £ 9 1 15 = afm TR AP
4 € JL =T - S T " g P T ALt
5 53 53 11 W1 L RE =447 W FCRTA |
- HYAN I T ir? * 341 rax) =N
7 Il-age W3l3 wiWA N3255

T RQUAMEE n BELATILUCS

lad A B a Sk vl awmd o oan 'iTI.||:':'ll.'.r__ S,'.-T‘-er.'—|.".-r|. ede -y e i
arallrsr ihf-."_t_‘."l' 'E—fl:t':l :]. = b Weir =30 h sarrlabian il am T —-pr=
[=h o M) ] =4 2T, vookius b keasl oue e -aguare [flerenkiewlo,
192 1) Toisse s productsel of the Toon Ad" — A5 A" wlere 4, 45 W,
[£ «=|d]=s Lo wlkr wurds, *len ¥ —%u) & the sal oI 2% Fyur—=e
of A

-\'Td-l; b E|'_|_-,, ":, '='1".':H-¥‘I=k'-:':'{j}1

A, 40T (MPE, 2A = R,

where M P = T M) s R Wit |y of 2 meb

W s wmetoro [Ta] by calrodoeag fo sl o™ gy A4CF e wl
:‘:lfrl:..-'l_.d }In;-l'l:n_- Gatelobio oo Wl coelann, Al A Hapes L?a.J B l:ﬂ-l,l“ilr-
alcni =il

FYAMIL g ol IR TIES M ETIYA RE :_.E"-'
Bl el (mLa) s L) - L. PiA AT
La, A 0- L TH L :

Thee @l paow e uswith g Do Baand fot

THagas s Dhere cxdge & anvcitn Lo ) L T TR O O
|IIEI'H|'
= &in

- . ) -
2l Flos, arp e mpm® o

W Do Lot [P cugdizs, Tee [0 (p P94

il Pedwe Y TE
1A, A e Pl
Fuazw:

- 2 Ly . i
(7] Pau=1 0 .._{.\:ﬁ_[:dj 1
.-'m_i —_

et (7]

Hemes [P 2ecoinza, by |7, o "

I|‘.:||":"| LRI TRV -.'3'}

] NS Y T TS .
[1] moaTim, ) AV RSL U I

Ve weaker ) by watogs (10 elosiew] (2 L, sué, b Trex) {3

H'!.".ll"-."r..n: =P =1 L Canaa-
: ! A Fi « v
Lad

F7e] }J}

_'-|-::u].'.]zif.'|: - _] (L] |:.r'.1 = #: +J}
T FEw1y A=t ]
:H.-:l rmw FHLLY)) :"h
L <
BA (=t
Henve, by |50 a2
" La a
A_ 2 :E':I:q ﬂ}—g_[l . } - 1F - I;,. . [:ﬂ-l_]zf" JTI-I . 2la
| ] I |||-_-I. '\.I.IrJ:_ ] r ] -
which i [Jc, W

THERAT . T f e wvdrf o o conslernd o
ar:

= e -0 Srafpmdond o g sk

I

[M]  Thmapeens™ a0,




el AN A WHLE U a3 I T TIR T

B LR P2 Woepu W —[e— 11,20 o) and

[ =R o Fos=ad,
g0
whez My means the sces-d ez am of 30 by Flsce 1igare 30,
Cheary M vonlsie g o’oaguae, i Lhere coeds 7 eebleek A0= 50
whic It oo dimed Jo s Jesl e o7 Wi sulmels 2R S owl M, S]] B,
aggarding ta ar arrmeroasaloeae ke v g on-bole g ipl? (p F1
thl3 hep-pals RE 307 &
m A :
— &= ]
() )

e 0w MUk TUoTice ks poud 2 possibke, asag |70 {Uvr 2 nene
procle eraemanc; vee Linu:.. L6, 1943], [Chuy. Lo, 1962[] Ba

convexily of the C'I.rjntlhﬂt }ﬂ:ﬂ' wope [ aegusd dacivo o vs always

poative: d?(x], fdx? = .J:J::I._E: sragta- L [n® B =07 end dhe refiel
Jionact inegualdity, wo oME n, wsing [7] ot (+)r

]"1+|"=| I

™
4o E——
P
17 ¥ { 'J"’ " " ™
15,20 W7
! v
LI LI i([Aim)- al
= p{ o = —
- ) ml
n
; L.
L]
! "
AU
S,
33t b
1 "
joet

ENAMITLIE GF 14LIJALITIES AHI FLITIMA ™R e
."ml.l
Cuzrsguenily, b:rI o+ [=met St o (e s
s
1

Ili[k.".'ﬂ] -l].ll' |::lr_|[ _ |' .ﬂ

a!

[-1]

al
o b zgm g o — 10 e T

=&~ Tl W)
eiee e @ cam |t 1)t M wdhizh implics [4R].

The tolewng & 2 tnkle ol (ke H. wn ¥alacs ab foe arh fles all
quoted apaea By Ly and £rar, aod Lxorees 2% p. 00

P I T S SR BT - NPV RN | I T & I P A
O I T N | TR VA - BT BT IR T RRT BV B v
a

T ¥ole Lo MO24 1 iR
= e =5 7 ToT

z A T E I

: o

1< han heen pervesesd thar §law, 2 e oo™ pr—n ()OK, 19533, | Fylien-
fawal e, 15 | i, 506 T, 1054 | Beinaan, 35, jW. G,
Birnden, 1960 :), Bt oo asymotolices aressiea 0 koo Ton [l wl =3,
I, v -avcs e e Luee s (i Thees cadel vonaleats o) O such thet

' . 1 LI
fl_hl"lul-'i--[l:nl.l.u [E18 -

SLPPLEMELNT AMD RXERCISES

L. Fertaal joiinccher of Blrieg wuiibein cid Boid mombare (v o goneml-
I=aton el thest propartics see [Ceniet, 1750017 Ahow that fer fized &,
e Jeumstez S(o, 20 e conves o =8 Sams Qoo Tor s 80 12D ] I
peyuEma e of nemhea fe iy n® et ons o7 aoad wie s ctonerls o L)
R0 (LY
II:".'I. .
T Mwfrsepeesres wof e Poarneed reisngie. Thie s2gue e ;0 — |: . Jl-: METTI N
N :

[pas o ) [ow A2 3 alse hedd T S VIEALN L LB Ty I'm" fn—t } ani
i :
{:"'1} 0, ¢ integer, Foaol loot & and & lnlesen: 1. u.'ul Ho»al, oo
o




b
r:
I~d

o VAR CCD COMRBIS A TIIET &

]lu,\.e!

g Ay o+ RFTESN

Tt rdame T
b ! o 'PI at 2ua

[\Pse Lhe Suirfime Forourfu al~edape 1. f 2

1, Eraimsdelne O e meferawe simmhers Soow bt @ Bolovian poly-
remmala A Sty {p 2A] formoa S segiecacs, (sl ase 0] s o me
roota [ U], soperatad e Toe o of 4, (e, [4ihie e the recurmerce
velakeon A (u—e—a3A0 | le) | arA, e e T 1T prave That the
weynecce 0w, kb, e eed o, f9 urimodal.

4, Adigivumn of o puruiler of Talegers awction W s rvery pocfitiod
(el T PR S T IRV T VI S S T o L R

TR
g ey F Lowe amsudialy F[ ol e r;‘ [ Tleeo., Low m, ek
4

fived, “he miplteam of (0 ooesz o oa ?:tr-lilit:-n Crd ol satisfies
¥ Fped Moo nil (0 rock dhes LXTe fuam

5, Tho Kot aradenaessiol seseean, Lol N De ol and 572 sysizm of Y
exgisinz af & (disiael) blocks e lwita B L elomunbs, S LU D
Thatk H;.:IL"E“,B bas o= mlmiial nomaber 7 elamenly e wmeallesy

£ S
ke zer mosuch this § 'a‘.EIIt ‘.;‘}. [, 2 fmad).
G. Furiihion thle st diocke The madimie ne nber of Plocsa of o
pas Litdon o7 N | & =5, Woto boocks «tl o cifle rend nembers of clerents
eriiky | IReRest inlcger S0 - | .._,.'?ﬂ 1],

At
) . . ek i T A

V. Beerlc jer S(mod] The inrqus ities & Eh{li,n‘:}&’t&k" :lll"
Sodaw Foz [2e]p. 20T Ding oy Tesa: i s 50r -Fe Susling nur-hers

ol 1hs revoml koud,

. Tho pawtber of L-Speper FREeas. Tha nombes sia, k) oF Speone
qrstes win ik blocks of &, |4 =, satefieas(n, 21— (L2 (4 — 237420,
e, N =C030) (50 CE" 1 B5.5% 1340 G 220 nn )= BT e —

a"d
[y

EAAMI_25 OF INEQUALITIEY AML ESTIMA ES by

— 242 L = IS - =38+ 5 5 LT =C2 07 )
(CUUTan, (9250 ), Yidgtermineg For g, };] anaxrplicr fatmpls o rlnlre gl
k.

O, ArrndpEalnr s amerasiak af Tk Stedeeg anmbeers [Toot oden, d oudy of
this malic, e [V osxr Wyman, 1SS, o)) Wae suppess & an: o D,
Abaar=— [I: ST J.':I--- e |_.|'|'.'.:II.' [?d_. I- 19%, amd [ B ] . A= T (2]
LAUE L v-:':'.'#'_H-'g-';"rr. Momacrre, [WR] A 207 gives o comiple o

aernl (S [ M 2L AL LN

“HL A% Dwecings) cacffeard s {480} Thew o® fureyarr of the form
AR T wern A LR are i oprs s, Fuet dlal a4+h gl Eeery

karczeial s ceilornlly Aad”, SEow the oTiskerer 27 & wnoverEal o157l
el ek el o dbh-wid e Toger lor cack Adid! |:_|_|:‘1|f:5-1: '|':|'|F|'|J_l.

=N. drorid 2 asimdor af 20 [Uiy sall koo - thad @l —1—¢r "
prascher @ if *terde w0 Moere orocesly, ol —of] =3, AlNe)—
=3 Mt wlore e modiomsy murnzers A0 Lk (2L oecuel [X L34,
T, 24ATISTR0, RN HM, 338043, 85000, 6T213 16585, L, o wlwe
dlp | = Wi 1as on abemplolis espanidoen:

IR B 3 :‘ + ¥ :“"": E ]

T r

wor mo-en gl e e pelynnriala of s e @ [o=1(2]—
—l—x ...

=11 Breesdoy sha harmasie aeeisees, Lol eboaaider & rlriealy inorezsins
el segquesre FA0. iEa, B—fa), oo j— a0, For eny ezl mmmbzr aixf,
W owite _if':'l:l:.{:l fou g laregst ineper wefx, For senmpds, iF F( e
=z Nl T = (1], e intezral s Lof . ) Far sho gt sequen oo
S 12 U F e e Veed Broany kim0 e e 717X =
— e - aiERE T e 1T ot esame integer pos cne ([Canic.
1907, [Loae, Wrenth, 710, 0 15772 . 05 the Duler constanc) 42
W oorm peaeiy, caloulalz f5OSNWa0L whmre i o T e 2T AT R ey T
ol

113, Cuwafrp mumbors e Biveeny of he picinyr aed i fatorke®e, (Sem
“Licnard, P46 (Hosleder 149200, [Wachs, 1347]). Lol us cogeple: Lhe




e AN vAMLULY LA LIMALL ALLY EXAMI =3 Uh INML AL LT RHY AL Lk WA kR kS

Couchy nwmbers of the Tt 1vpe a2 =100k, 2 and 2F the reeod vpe pereke frrzadaorien p L el W dotine the cnedeizme fa i lay (e 1) 7 -
b giiar de [ Tagmei=glcg(l1 ] L Lmdel =0 s " g sl R TR Iz B a2 panithd  Inegery s Al fip | L=
w[f1—1 } |-1,3|'| L IR PA L T FJ,HE: =Ly gl .l":J.nl' Y1 ﬂ* 1‘[ =lomeds) For s prime, (2076 heve th fallowin g e siolie ci rmsio
a3 =T k—ljl‘ 1) N ] N I I P HSJ};. el =, Al = == L =, — L, whene A
n 7 =A==l e =10 L 2T [ b he soquence STkl (Llich euds o
= |01 2 4 K i ¥ 4 u m o f I?'F - 1w icicaamg Ies a2 and couciee o wsd. r-l!",rj] Ty)gR e e
T T T L T T T B T E S T i - e E'- )
@l s e W B, Fo 0 RN N = 1| t ’: 4 L 4 L P
.- — .1 A nek = TR 1 L 461 a7 el MTLAL TRINETA
- ol H !
1 5 04 219 A% TRIET O WTR II'l"Ih'II"' WOEANTES 112ER IS -!I.__le" .--'-r:"lr
LT FEOWOTN TR ™M Two Ta Tk 'ﬂ}r:" . (0 bdracss 1o 7 200 am: Foercias B4 p 295 )
_ : “qT ool T ; b Pinoaial g P
[4) When =z, we baws 2 0kt (- 13 ' Mloga) * and R0 - T T of e aoguciues of g Dinosial peWiean, () Sl du,
~lugnl™". . firz, .4a” "-‘,Jlngi }}—I. 120 11} Maore gensrally, o mI dmegers
' e |' L ! r
14, Foprosemagione of o ey o peaa el iTeepae rensecnady borvoea W ol ! ral wy v |:IITl,,.._,= " g L ll]ﬂ[ th ] ad S ':l-":I udd, 11 ‘I'-h] A
- @ Lei dla) pe the nurcher of relutizz of ‘:'f_-. exp—d wlens o, : bl &, gensrabiodion. [Uarlite 196c], [ages, 195673
equals O or 1. Taek, ™o 4 1a3, A5 © S P LR i~¥un
Lind, 1677, [ otrivger, 1968] ) *1%. Exaninios of spploonione of the miened of Doetors Tp 307 Daver
i e Uee s e Mol ecfsu sleos for the Herng G ol Golee ol s
15 Seod o LW st of meameial dal sawetiieyced ek ilieeeis Lo ' tp A5, Wi e, . 520
’ |
=% e - T Bl Al ul N RS . . - - .
beyren Ji= 0 fp .__r.] cylale i - 1ETNAE g MR | Par 2 pirah 1. vty of o racdess pereceeacing, To te poogalaliog e Zefinoed
abvi lztic meroack, i-'-'.#["L-ﬂH'-‘. 10710, p- 1) Wosalisles e tecmtalc 20, - v 3P T ey integen poe Ly we introdues e BY T gLl o da
: =g -1 = e (i anlh s e : nur-bes of p-othocn of er Zhooor that dhe CF for in probobilition acuals
w5, oo — 2 and s 2 Tollpemk P.j“ﬂp"m" R - FE < Ly A e e Prete .
prra.al LA H3 .o ke P e e inegers 8, v ws GFD ovegpadir 10 D luee vt Tor e D, wen! Wi vy e €7,
] -1 © . .
Eann Etipl=a2 07 el - S ,,-} ']'I,| _;’"ij Mo *,I . torila oA Poissnt WY willl pararcle 10
1
* -—ﬁ_'_r 1}
E |1 2 2 1 5 3 T, B o *—wm '!(_ : L A0 weeiwe u) b oo pomlage e reienr. We defice Hia
- e - I - |_: — B
fa |V 2R 44 TEE iz amdd daNed 1231434 fefeteil fA -‘E"‘Z"-"E W ' arscnsiaon Srrdie vimiters af e ot Fiid s e k0 By Y s Keted
i,~’-,"§f"_1j‘ f l-- ! —e ULEE LR e outmbr ofle M) af cierangerraats SF AL T e,
. Crrn a'h oy S y e e | wn't bos hocsfp A1, and e T P hernals mlu, X)L UT] The
I e aue way, ficl=71., {_Ji'.'} A=l I L“ polyimiale Pl =3 ek w® e o all DTt i Conpositice o
(14— 4= ™ amd (LU -0 + Uin = (o BUHT], Tes Loep 195 (3 We amsilo Lhe Yraedow e
At oxL TanesmeTTs cr af Moo whivh e rouee speily Ih' profecilite o),

ans L1 By L= A fwep=the un fer ol orbe 20w 270409 (he o nptae
IR Tiar cactRdents of {3 A% LU [, 1SS 1e £ e Ins piape-lizs of Fe ol A0 B cEoua to theae of sim &0 pp. 27283,




24 ADVARCED COMEINALENICS

1. Rondom paeiirions of wtepocs, We owoosidor all pactiier: w T R
oquelly orohabie, Pl (ala)] " Wa el &, be tha HY cgoal too e
numbes of summanda 07w Toroe [T, —mp— Hiaomp e
Show tt:ul'ﬂl:ﬁ',:|=l:'|':l::ﬂ:l:l ]E,r__ :r[.l‘.:l'-[ll— l'}. wheee A0} i 11 ne nhgy
ol crmaers of k. [H.ﬁ'l.’: Ta e b dativalive w11 resrenl oo, |'.-"-5 |'|_'| a7 1
priee=", &ld vee Botcise Lo 1), 20 1210 [ fFus esbimavms of dlae Tz ocone
o 115, 6o [ Laa, [958 aad o e wlscdas e ol e fpenk’, | Bmsemcs,

19521

"EL. Rondum foasewceroery, Wy delim 5, paiecin curniamesl (cF poGE}
=Tl N[N = or voding taiecm ek [ur 2uh peir

- J_:,_!':ﬂli{."—'j, the urer x, x, and x, x, baing equisrsabls, nn.

o .
tha [] ciniges intepamdent. (1 Lo O =0 (o] b 130 ramber of

ra

"'-ﬁj.'ti"éﬂ.l"fl'm] ffor cxamzle. 7L k., X, Fig rz 13, p. 88, 28 Gk

Shew that BE(C,1= {[H]I:r a var T, =il m}l , [4ime 13 |.n-4'. H]r-m.i.-.-.-

variah'es Ay, . TE 7 ﬂ"ﬁ [a] ~¢ &0 Dabgary, :u,_'f 14 klz g -
I‘l-..l'f na }ﬂ}'ﬂltl Aand -] nl']nrrmnnl rhs=ree =F e Hhad Hu: :I";t._l k:'= ll,'-i-,;
(&) Mo peoeally, b 0 Le L wuo e of docyeles of 27, then we B

5
E[_E:J'=l::|'ll—”|?-'_* aud vard,— e T when m—oon (A doen
L

slucy kad & wasi bibliography on randor oumemerte are Crapd

| "Moun, L455.)

*213, Ruwdee; pavgdiioss of o red, swhe of S, ) Widh ceery finia sai
2 I [ =g, we vusouule Lo probe il epuce (2. &, F), where £ 05 the
sl Ul pargdtions of &, 80— andd B ]— 0] =" Sl (p. 3107 for
ecch panhlon well We are now cnderectad in the srodv oF ihe BY
B =i, 0], the manbor of bigsie of e (1 PER =X1=8 (0, =1 ola), whe
& £) i3 the Stirling ramber o he azend kind ip. "".'!-1-]- The Ll of fhe
Trahake itz ia hane equal to 2 elmind whens Oleh 2 G0 e
{E:I Lhe wowwals g, (ol cvlal] of By e ual:

L] ! H o k)
E {Tﬂ' "H"+.L:] E (- ':;F l ﬁ}!‘ﬁ:'::: Elsly, i:_l}.

ol whlal o goifEre

I HAST TLEN ARE 15T DAL TITS AND Ka11WTa 7EF U

{'!'_I Prenp 0 -eomrme 1ap M) we hier 2 ﬂ'.'.r‘I II' ] e _I, ali=re
darw gl ol oanye ddsieamme L oem '\-ﬂ!rar'_;u CTT N1 L PR
L] ]"" —1l [ -|| +.r P[.l' [— |}— i1 +-“'.'_.| -, shusm Faat ﬂl —'.':_I .E'r_.-
() e love L T low g oy .||Jl-::l[i|.' LesL.. H_hluw., Woerem, 15350,
LRi e, Seecees, 1957 ], [T Brvijo, 1960], po 107 o duilepuzinl nazdduud
gz pbicd L {-‘H:], o I Ll P wise 22, e 2280 soe alsy ['['[:liy,l. I.‘_El'.l',l:l}
[ L P

g VRSN T S N 1 N O A IS I
B e s vt el constiow [T oo 2800 of Lomdedere ool Lo ap iy

B aznled bmil Theorern Des wee Do oD os e esting, o Tor soc Yim, &
-l bor rhe cooberspondiop fabseissal i ek ) k= x o e an1nza [ s
v, S0TL [Naenll 190Ea, k] and especis Ly [Weeg e, [R5
Thole: o w o ewerypile s oovaiplo S 23z 1 cob Do Xne e — ool [l S|
D | 1L, o X |

. et nerdk Lol Xi-- -t o, b be oo findle wel, o0 afeef o,
Bl =1 A owery gpoel 0 =0, 2, ."I-.,. Cowe oz w) awe o cond Mo Ircmn
Aocaed Lonter ravop clee peohab ity 15, and 1he gl ciest roocHitecan
Lo niet. s Ire todepend aon, Ls o1 o5 ey @e geleain pa Taiere geudam s
£ cad the seclion Condaiog of the fiest 1 eme -3 a0 called e In the eequ.al
ool LEuis beele O = S 05D i3 L2 WY whic o2 1nla the fiegt o9 that £ farrin
Con iz e wizndng f aciin, {1y Divlldags. O 0 the evert Mo ad e
loirars o JTe) a2 apmerced & & e Puterpoe=i o 1z - 4wt
ard o that:

-

B = ! lex, rw) e dr

'
0

Uz il vz oblain, Do lises & B0 (AL 00 kLo ~ ¥ Ty v
{[Klamkir. Hewman, 1967 5050 for e — 3635, A— I, ooc ueals L avsrags
21 amgatz 7 A party, 19 find et twe o7 thom have the e bictbsdl s,
woais amay b sweprising 3 (zd The mabchbnxes of Bonoch, & oootien
raE e einatic Anoalwaya cariz: bwn atesesiss with nime Bolh conlen
pilielle e 0 am” s Tach fines veaecs a match, ce d=w5 a ook oal
vl i Uzl wo conend w0 e e gt Tie 3rewes an empty hos =1
Bl e TR eqaal b Lloc oo e, ol salelos Tedl o s othey oy S hose




193 MY RMUNL M LN AL RIS

{2"";" Z7¥ g bt EQR)=(26 1 Q%4 ‘1:2: b
=2 e | {[_“F*_.J]c:r. 1965, T, o £3n, [Kancky, 19810, A & P
the motends KT an="L, 1 48] Pichere calkechars 77 e Bovsr Hlie cuen-
“each letter has s ppeared ke o FOE ] Ther E{T ] =w logm— (4 —1 )
Iog lopw+m{p—loa (8 — TW - ufer] wlhen o-s-o0 g i the B onmgtan,
{[Hewnan, Jheps, 2907, [Balte, B, 1961]0 {Thk, =en weary bar
of chocnlate gz topathe WIHL 3 plotarey, o0te s 0y i avemuge 5 Joeper
of thise Turd ib oo to oktadn the soncletz colkeetior of o men
et sl by Th= mancfacsrer 1 (4] The mnnkoey dypisk. |1 g he 4
word of jemgrl famd 2 D cveenl *Lhee Yand Tletoees of J00° Tonan e wand ot
Wihe @asles o7 g pe cllemen, 1 den, son EETI—7 457, In ke
Fameral c:ea 1he peckody of ¢ ploy 1 cole ([ Soovey, 1906]),

the: PR~ -

FIE Sumfasy dnoded dize. (1) Shes dhat i aal puwsibke ono sadl simi-
by o diccin such 2 ey Hoad the te1al semrs will T an oo diss aleited
HY [An ke vpinee P 00 L] 12 ) Bl Loodlez cownresy Zugs, ver e
COF of e plolabiilics Lo oo Lo misile ez of 55, 000200, Faosoch il
LR BT PPN Nl N i It SR STt I L VLR R I - L TR
img it moce dilicuh goeztion (iEe | Clamente, 1963]) soopesie ny tha
precoding, Tat s= {2, 5,0, G k2B Lol r nninlegee 21, We ddelne
W oo a) bar [y tame ! - LMY TR a0 aod pot N Cx) -
temaxe [3] fow NS aL e Unmpabs —m ML) onoabe ack of all v sich
thal. w720 and s+, %0 o =10 [3) Aisee; tlese o
gzl v when e Lo S iy be inebepeagandy 'oad sl

Tl Afufdeafone Rapecy sethdes. Lel bo given idlegtmi B 5o P oo by,
guch thal 1sb<r. . po o, A fimite ast & & callcd Ravisoe
2 g Pae ) 7 and el 0F0 Ine sl Gediviwcers # W, W of
'.'Br_l:n'n'}, Tl )—a. +d e, trere wxicls qe inieger f=]&] amrl a
bk Fe i, L) el il ‘Bl Pie & {1 Blose Dy oduction o ke
il of fevvuer Boary Sensp e e bers, deow! b _|:.I-'_!. T E T ]
AN 54l oL

M E Ramtn-(0; 0y Do g B p DR e )

{7} Moreoyer, sbow dhat ol po,po.. apl=o +pa 4 Hpr—b =i
{ ¥ Rypseny 1963 ¢ 35, and |[TPeinbuvaki, 19%67], po 205, We node;

BXAMFLESY OF 1 -0 S ALIJIES ARD BATIMATES 33

P P T N T I PR Y B N b P S N AT Y. L P M 3 M
I N L R YD T E 33 55 M 27RO A wn applivsvion
nf |'1} “luowe that for gvery cteger Eiel thers enlstz: an - eger BT i)
L1 [ollowing proferty: wheh raoofe], zach o divided 04 Ay, .0, A0
nf|a], Ay FAL L - v A=y s azch that onz of the subeets 4, eoctoing
fhrer nembers ol b Inmm w2, v e DiTERD G mpalts v L Y],
where B2 oarpwlwsr T oo 4 - fin LY H,‘l|:"|'_l' {] 10 r1e digivon -!|-’u'i",_+
ST L FCLR. T Y TN TR N | T T T

A, L areex Pt vhiow Wttt fewe 3 @il et s gieem poen sooof
tee roawct 1] B, Backored, LA, explaiced in [ fiogsor, |‘Jﬁ.!]. [P
andd [ <Dlempbesersbi, [HA5 I o S Bes g beoa taabe set o7 poends o bhe
pRope such Vol o Uer amoce o ae vollimen, Wops general, Lo
sloar., Ao oo exewed Coean N owell e dbe Clowing: 3 eoossl pogy-
2onal e £, ol necesearily enives whonz werses ura STero £n4d
belonz to M. Sod ©opolveoh 2 e eotulicted as L 06 o7 paics of A iz
el O P TATL G Fram mvary peacrad met A, || = 5 we oo eklract 3
arveskees i rilaleral [} 4l B -o o pevesnd onf, |4 oS, auzh dhat for
each -4 g 4 ene el he Frseoquas aladeeals whenes veabes ek s £,
seuvace, “hen e ceeds o oy pego e rsoled Toowe M, A =
Filing: I oo, hee coomes Il o7 0 wonl 2 T2 operpmed by Teee 1lian o
pobly, conesgeently there =auld axial o (Vwheee thoe oewbolly erabs oy
feT mpres. 03] Dedues Trect (3,2 1he Malleeclng thaaree: For gram,
imdeper i =0 Bhore cxiats o1 insger Foes) soch it foom crery dimile
grarmn! el vembinmy 1l eeal Fead pminds A FR pAeAC, Y Ghles degnn
ver e 25004 Al | Fiarers Wim Ilﬂhft_'_lr{}]::I _,”,;":I"—F. (191 ru;:'. ;". .-'||'|!'i'.l' e
Voo o233, g o5 2 =0 ), wlee, 28 is Llie wod of e
Ch [ =, moeh il one o Foeoiraeled que drivwe e s is g ]

M. MaweSwie ot af 1anmeyen, Lel X be oaosab ol vec qombets 300
Je- fo e e g e Ny L ol all artemery W e, W
e A AT b IR == et Y hm o siasml aalho o cheneea of KL
Me U W =, amd ew g b a4 Oag ol Y dnle B2 fis] snppase that
vt B8 e st deere pnlas ¢ e Losnstet P NI fa] v wlin
vie rerdr ofion of ¢ & Inoes g l:r--‘.1 nacasear] @ owrbely], or o subkzl
Ko |&) -8, o which e is lecranting (nol seocamnrily striesly). [ A
Arvgns cyondarlion o wzx L oans liken fr Uor Acfe, A]--rih, ky—1,




0 AL ANLED GOMOTHATON 8

[|=¢{F k4.0, apay the mmiiichin- hppethesiz oo ek of Tas gl
Mo~ duizh wimere 2o Naouel & — A0 T 0 elog A aliz cocpecty
oy ol ol

2, Zarraktowor Aabers. IR oumbern s, £ daBncd on . 248 w0 sl
Ma. opematurd Jzh |, =r-1}-2

VAL Custpeetr gndmeridin oo wregds e sigifoien e Rhoe oCEFSI A
necemsany g ew Micienl comozoun Qe every praph &F af A, =, oll ol
lr7 degre excpedicg of equalling & 1¥xel. Fix)l =% p =.], amlzim
Roarrles sgrEsh W pnecra s e s R U Ui, L95L
[Zaraskaewrer, 1547701

YL Maxtanes of o ecrialn quadrare: fores | bintzhn, Stenoa, 1965 0) 101
L br the xt of vectora I_-I::Jl:-“ v A JE WY whens mmal conrdine e .
A iy gl PN [aE ard rogovg e b ==L (1) L2l Flao dene e Lhe
Juadratic Joon Ty v p bt g AT dnsleis B a7 = v
St aal gz, AP0l = Bl 2) Mooz penocally, sb 0 s 3 prap
s [B] =L 3 s (p B0 apd Salx)=% ) e s Ehew Hhad
TAT, o Sl T Y 2QUALIS (1 [A%)) L, whare & iF £ho fita ettt e e o0 e
of enrrpkeic MBErnhs exmlate-d ir 2 ip 67 n athes wards, He s
SN wail g ine umbeer ez ol et B [ Dol dec B D5 1200
| Hime I K= 0, 5. L dp} be e sel of ndes of oocompiete scheraps of
. L = lowar Townd for meg Fgla) is miven by the walue of P20 for
X VT O ald =0 olherwize. Far the ather Degaality, s dluchn;
Trat phacme Hipr the 2 8t owrears moan irberio rojut af

R Spereomy of Kby represmmesitier, Lot # =By, 0oL, ) B2 D
syewem of blocke, notnecerenr|ly & Tereitfrom &, B, fe{ui]. & Black
Mo 2N, K oW i called o spitan of distinet LA T
ubhroviuted ST, of 7o omly ab v,=2 ML 20 all i we | A pewessary aud
e ent condetidt 1hal 57 aloils = SDT i el for cere subeyslzm
e I owe lgve |l g7 1T (T proepdlng g ramer el due 1 [LInD
G- 19GT], unewers im photheult: The mrmrisze ponllend: na huea koo
4 ceesplt Eimber of gelsy undzr wdal condibone - mach oy nagey
girl iz knonws AR (Uhae g -l may be acquainled w. . o sewez buye]
St alwo Tdleniem, Yacalea, 1950, W sky, Porte:, |50, [Bdires,

EXAMI LS 40F INTAOLALITITE AT PIT.YMATCS Bl

l':-'ll'il'n'_l-. I._:':FI'I-E"‘.. vt ] Tt e By eompinie madndion oo msing
celtien mhogabo e 20 0 e waae et UL o] =% T 0 sube
wealo g nihico ke s ool =By s gipye WG each ol the
bocks A, o0 G B wiew-s erel, Thus we ablain 4 new orjem
k. Ei. 8L, whlch can be hondled By awe Dduotion Fepelhouin, 170 rere
smide 0ol svebers. Vhen Thets exists a Frpest aht=gc P w smel: 1al [ael=r
shrgrin The imil ona) [Ny oMo - a0 B Dy a wd Mz e o p g Lo
A =DE o My ain 0 oa, sar dp Theo we sleese s il Hee sysier
Cor o Bymgeees whiane £ - Bid, L wles eatielive the inclac an bypoch 2,
e Twe onlizo n BDR. sav L) Llesoe e required X1DER 18 Ao 4] Dedoce
Srerre Elia Tt esery ki &= 8 ceciafgle (ol TRR), T8 Sr— | o e
exirmilad e 3 O+ 1] W peectanake by alding v o

B3, Lagheimreig spercms, Aoeyoign S of Blogks of M =R
M| gy i vrlled speletmcirr iF Eay twa nf iz ares mok dijein . Shaw
Tiod dhe roombor |5 o hioslks o soch o swddemoas [ous Bher o1 squs] o
*0and el 1hiy e s o Jeas, wopes Dooamd | Rt Lol 577 Les the
mws o vl ooiu picuncign of By cloess G55 by we Mopve, 1o Che semze o
lce] Tpl S8, RPN ] *Len, move cecerally, F, F, L F
he I agahudnandng eciang of v, len |- % 227 27 [[Rutone,
03], TRleir-um, 1960, 149657

M A wrigeigorotdene. Lol be plseor| 2 20 cine, gl ol il eame wes),
ezl ame, ebuch 1= % DBle lichion Show fhe- the miminen nonber of
wiAg singy which mese M perfined 1o Os2ove e coumecle. coin
eLdnl: Lhe srallost toger =lag-r, whors o= g L0 =3 (0 acal:
el all = e oo mpe resgy o werg s U1 o thus subjesl s (Caiiie,
"53|, ) Eukis, Rém ', 1953010,

B Dleramibey of grovaps af crstov s Lol g B2 the namber o7 nle Sai
Eomcele e g T Leoef ardeen 0] —r0 CLH DS dhe Dagics fable 1 —1dh?
o Ll 12 ode Dol 0 Lo sluose Lt d st 0" 2 The Caaler albe of
o wcumeplels b Roeesn iy e e i Tor 5 ol whesz S Booassen
af copargreees of O 7Y L & e oo genied peacam of saageaorn (<= 1hee
Al sl et B e o1 of ganerators wikh 2 smoller mostkar of ¢'ementa’,
Shiew eal M I dmen at ,',ll_.'l:la'-',tl""‘""'_ where lagon reass b
Iogacithan wou o Lase 2ol 1] Qalagie, 19C7T] The Callowisg, lale of




T ADVANCEL O kA LEELILY

gi{s)is exen Tum _*Coneler, Mose-, IWES], no 154, Sea il | ~dewnn 1,

15677, [lmme, Connor, C06%]0 I

e

L T T A T ™ T T R - R [
[ Sl 2 O F

,_

o
rd
o
n
(]

# |15 1w 20 21 2 M M I X oM M oM N
gy | = L 2 & = | B & i 4 | + 1 il

M. A el mopnenliy, Lol ey Y={on . Pefa] Toovor vzl wwnioe,
Then minmes, &, = max min ¢, (For estenzigr s, aea [Rehltzer herpzr,
JBET.}

1

3% Tre oxamples of cxirmad srobtams o [w] TRmkin, Mewmc .
[E6%]1 (1) Lex & bo a syatern of & pairs of o] 87— 4y, Aa 00
A, |4 =2, alt Sgjning anc auch that the & integers 30, k. 28 & .
arg dll dullzrent awd sma oeC thar o, . hen e largzss posail e valoe nr s
deroler by (], salshies (R3] Aslminiy 2o =505 20 Lat 7 be o
rpstem nf ftolesal [R], 2 {d AL AL A e |4 =T all dis-
il ol s e T Do sl e[ 8], Y o = Theo e Luges! pussild 2
wElue Tl & e s by g da ] sabisliss & (ah - 390, [ora— o (Tasisem,
wol Bl g |02 A0, I3]0 L weuocer of dilbeoll and e ceaes
mbeo3s ng com b nadory nrnt e oo cerrinp atirmer o L exr-ams ' prohe

ln—rn &
ST

PAN. AfuTtnde paiic o & podearsne! oemene. Lat A. 4, b2 naints
i be plaog, 5> 2 and Ict F B <le polygonal en-towr whose 3idzs a2
Ay Aad g A (A Audye A e pead OF O A eint, diflz zat
fram tne A, thenogi which pass al lemst iwn salez of T 51w the Ths
nemowr £oof Thest moor 2le poiots seoelice s = (172 L =43=1 B »
e and 5 010 e — 10 Lo wocikel Tleces e walilics caumet be -
proved | Beogmanc, MY wee ale [1o Can (Canull) 192)]).

"18. TEpsraimg sysroms A Sengearies cufo Do Kediiegrer T st am ar
To EmeT1) o AL any esorem S o Py ek s for adl ooand x 2,
v, (TTE GBS Tither B2 A fuet Al e dES, ped. vr . Mo Uil
PEESE, 24 @ [l cxeheove aer [ ompn bz oz es emale dhe nookor ol
sepAaraling syakcms of N, [0, —a.

BAATFLES Uk LMLEUJLALI_EES A 1 EXT KMATAE HIG

W Watscorieines. An D osdteoronisy o7 & B way svsters o)
such uhan sich oo i cotinine Imexaads P loess of &5 (0w Clocis e
R A 1 SR U R 1 [ 1 Ot e | T U] R e (T o B
(LLamm oA, 1Rl ], [Heoli, PIOO, [5 dimei, PRED W] @l oo 1o
TR I Il I:.1. ﬂ':l: Tz etk b sl "'.lr":"-'-r.'.u::-r: 0 wllla & bocch s, aned

(PR =E:,, Cale, S b Dl ocden 7 Dieasgemanes:

T : : L f 8 ¥ Deft
U | | 1
e 1 | ¥
LR e 2 3 ! #
I | A 472 %R # ek
I -l i K i add Lo 1322
ER R NI K I Ts TR % T ) : R PE0 N 1 - E O R TR P T

S, Cird L

o Aran oerfgmepag s ooy Thesgo g syalens 3 07 Momgizling of
L TR O 1 P I T T IR, TS OO I I A ) EYY PR B
I wir wnis e larest possible coouber of blocks of sech a sveem 5
shignwe Thel enlin, Y d--mwl 100 o poe o | Dedde, ilanamd, 1562],
[Echlimheim 1096,

AL Cweneirhan A peeenerr dor frenr osiem] o wl A& 88 i avelon
APy wewes Bleke, omlizl S, iy The T e feae eemdi-
el s {15 L™ pair A=0, [AD =70k ememaincd in precise’y ane line; (L)
sl e cemair s al Teasl 1w nbnds. ~ he Wnlloswing ame - s b oo v oies
ol aowlicl is rhe ke of geomnsires ob & || — e, 20d 2le oo nbess
gt o ah el F o e b ol Louse o s omes

5. >
TR T T . s w7 k o
e, |1 Cx 0 oow sl Ia T gme 3d3%r 0 SpeETSd
PR .x oz L m [ - | I
vl

. . R PR . O . - .
Cenpoie BAC o ke 3o g and g Tr as 1 we hove 2'-:.g"{r.:| =
-:':r.lﬂ-n:_lf '-‘{J‘I. 1he s- 1|1r,|]||:|I|I|J-1. aned th=re rmmeeris. walinss h-‘.i:m-‘; HIE A 3]
[ Mluapswr, 1367 ]

AR N fgede cdalevns 4 M0 e i myeteny geeer A oo oy o
Wocle awstem? o s 5 of Lupbes ST M, &M N L el -Far e ey -air




and AOVAHCFT CORRINATCHITY

of elemizaly 7 & 05 cootwiosd in skacs @ one Inpke o0 e aemee of o
PoevPsLs 2aLivise, LI s e geanetry” o w -k avery I ne tnF thoes points
W gup e W Onibe, | =e (T Ao sy A soTicent sondilios e
the exirtenes of 2 ipk syslew s Weal soove o e Soon Sk D oor Se L
() Lav ) denotu thz number of il saslzus (of &), and a™r, e
bty 2er of aorizcmaorphic otied Tha Engum values ane:

FUNIAMENTAL MUMERITCAL TAGLES

:_::,a Focter iy wikh tied pfime 2800 b il in
a 1 1 v * " 15 -I.."" = =
e i k n EE ] 1137 20 KHE EERES Bl a1 LEI L
=0 |1 1 I ) B £ i M
MM 23
.- . . - . | e 47 ARy
Coopute I esdinate sinh ard g4 r), wime m— oo 3w 6} {Ses o o235

[Croved, Walels, 2571 )~ 7] -2 3557
G LEL (ER L L
1 FEL .. .10
e 28T ol 23550
SG IGYHE— 11 F =231 7 1]
LY S IO TR S
a7 M=l --T A R
BOTITAT 30— 141 =20 N5 1A
i T L e T U CRC L P
HET ATRDE RBRkHi— P —HEF T I Y
Ak YADN R HEe - TP — 205 R0 T T hST
fJDEST AT 2S00 1. ALUERWITILLGAT
JX1OEAFID OMER 1000 1R LA R TEILILTm
135 E0D00 FETRE WG — 20| — L1938 5LF | LEZ TR

-1imum [ LN LAY AR r el ad oed CRLE R I 1Y
nErar oamrea T Rl P e I T Sy

P OSIAN X5, ¢ vwiE mIALHE— AR — T R L B
ERE I F LT E N E -1 YL 0 LR S L, L I R |
GARE B oA RS DY IR e B PR e BRI
TOREl 2 10O ZAJNH SARAL COeWp— 251 70 amge GE ] E G A1 20
D3 Al R ERES OSSR KN XA R gmn VRIS
MG LArad SPSFE 2520 - FoWey -2 53 PR AT NS IR 1)
TG G TTES FGIS TS MW =26 231 SRT e ™ e 152l
2OAL T4 10317 WOAT LSS T1ATAT HYHE=TM — 20 3 F T4 g1 3 10 1 Ry
305 TERHS LYITL MR AUAER HAREH] CRMEAMN = R RN 5T e N T ia Ty e




s An¥akaF G EIE S TR

11
L
3

o

LI
]
FEL N
dand
132

et
A0
)TN
11delp-h
AL &=

L

L

13

!

Jix

e

31553

12\
A

LB
AlHS

[

uzng
B A
Rk i

1T

sia3n FEaYE

BLY Lol

UL PR ]

117
JIErl
TiTal

141

1
I
H
Mid
1365
A2k

Tie "

J5I71h

A 4

TYETH 4R
20 £l

135INTE

H

|

11

o]

]

Ml

I3

Ak

10

13753

¥EiTH

184TSR
gliGhs  TTELNL

1145

LLLY WA

AA1173;

o

W ey

S

1
[ [}

Fl
ror. )

i
bl 114
T

1TE
L
L]
T
A6
bl 1k
e 1
AL
15
pl1 %
ik

y

1]

]
1
Kl
15

Bagmial o Fe'vrix |:

s

1

|

kel

i Lo
5.0

171

ESES.

e

hdrde]

51E24

E

|
7

i
T
=il
dlird
ax
1T
12

Irs
Fd
e
Wil
1w

TaIE2

=311
125471

JETI

i N

J1l4

|

JaR1 57

(LR
A

XY

3
T

ELE
T

JEikL AP

x5

i
5
H o
Lo

=

Y PR
T4E1N

g7

o1t
T
1%
L& 5E=
210

177131
TET W

Ltz

-
i

T

P

Il
L)
16
.l

2

a
T
r3
Sl
-5l
|
AUTEG

L= XYy
34nd

pat I
YET

-

q
1
¥

M
i
™

b b1

g

332

LI
:

Ik]

JEANVE - 1
H183
Hied
It

e
L3l
1ng
23k
Iy
Lt
#0-3
35S
i
[ B
o

|
1]

F
1
d
19
e
a5
an
=
10
JE5
221
A
3

455
LEN
o
A
i
Lai
S
|
|1
o
13
Il

a

.,
1
L )
g
1
.5
bl |
a3
M
45
B
o,
*
il
| M
13
21
14y
2in
il
213
-
ik
o2E

FEOMUBMMEMLY . N MELILAL | RHLESR M?

The rircher &, wi if - ilinse ol manin & semmancs
win] =i maeder pfn] = P P qahrad e

LICT IR TP T 3 i 4 ¥ E " !__ " IR la

: 141

1 11 i

} a || ] 1 1

PO 2| :

LA T I IR . k

| N 43 P | 1

L T fI 1 3 4 5 T T !

g A1 < £ k] L] 7 | |

LA g T & 3 1 " 1 1

4 (1 3 % a 7 L 3 2 I :

a |l - m I, ] 3 I E] - . -

cell e | O I | ? 3 M 2z - 1
Wi ]t1 S 1 -] L= 11 4 - L 2 |
125 4|1 T 16 a I3 om 15 11 5 ) 3
(T LA T 12 = 11 = z 1= 11 1 g i)
0l gg | B2 g 17 1t =R 2 14 11 " -
=r{lar | 4 % W 47 A <R =3 L1 T o1 T
A || IF | [ - 27T ” Lo £ Az b -
‘W || Ja B3 5] L n LY 52 1 a3 ns
b A | eI TR - O % | [ NI (. ) 71 h I F A
LY | | FLLI Iy i [ S I L CO | 1 E3 R N o4Ar oo
Y {ET | IS I I IR TR T Y I " S L I [ M Ty AN 2R
e eFf - MofMd " Ml ixw 1654 - N ur s M
I T 4% MWHd ied E X M 15° 1M 4an 7T
1350 || 25, 2 <1 1 192 32 MR 2N T 1w 111 KW

Bt p: M7 Aphe 21 -l h.:-hl-r‘a.:-«a_l’lg_u-;l, (ra 3 & comploed br Py om)—
-pie oapl A cble of grUH R BT e 10 E SRIRE D T0Ed, L],

I"witial cepoential !l pabvocmminks Pooada v=,...] "

Woor - TR =20 He: =150, =1, Hea=341'd, Brae X DKL 25,
Mem- M =52" DBy w- &1, D-,w -2%10 0 5, B o E1 | JR2ZE
PR It RLUEIN S LARL-C DRSS [ Y LR | Py L | | PSR/ P o ERLS B B E
+ 179 Hy, =15 T340l 1A 4-1% 3!"__ iy 44— 'I*!'--!--l'l.'lr.'.',_ Hi 5 1% 'I“:-:'J
Ba; -0 136y =, Bra=TIW1—FI70S4 9T T, Fa a = 201050 4 10 1im D

R L P |1 Bty LA - TR LS TV o L O [ R L PP L
(105, 055% B =242, Bay—[TFE _—3, B 3—F ' TL_1R2 fas5im
AaAE, M p— FA0ES | reB AL - ZEL LG 4 JI0 AL 200 LR, Dy 4 56 1A
Fp | RELEER ] BHS I ] LY, Byoa— LI St g R,
B =S =202 Wk, -201"2, Bew 1" Bya—="M. By -9 'E
- TR — PR By o il =N Rk 1S - R 2

RN | I W ELC s P, B e L M L ETE Rt B T Sy LS Ry s R L LER
1A JLIL | X2Q 21 %2 | 300 1A Bra=12:1'8 — ML dl — 5K (3%
- FILZISH WS LY, By — A28 30 126 IS0 126D TN, By - - 54 110




TIA ADVAMNLGLE UOME A DL b eCs

AT Dy A%, Han~ [#FByg— 0, Dyg,p= 101497 5. 47 2R
— AU LN 128 5, D n e AR I3 ROUIILITES 540 1VTR 4 530, 205
— AT P & T NI DR DR DI B - B ETIE- B26G.0R2IGE
dn20 ISP 4 BTN G R Bk el LA R DRI ] JH) 5
T EICEENS, Moo — MO0 — TR 4 L 200 TP 4 L TR
4 IR o RTACRLL T | St Oigao AR 4 2020 Ll -2 1An
L NL UL U LB R | MR | BT Ll e TH A R R LR g
Birng™ - Y '_i!', Bu.ll;:ll.'l P Ty o — L™ LG, =~ 11, A a— 1L
AT | Lbn Mg SR AT AL, Hay, = SR AR T TR
LERTISTUR SR W ! g0 Mot 4 BEG L3R - U0 SNATT - T 30t
ANIEINAR Blon, e WRSLR! - PORLIATS | AR LTS b G, L L e SRR
I '-'Irll_lﬂ_[l'ljljl + 69203 j-J-r"x.'-: (UL FLBR ] [ [ D LR T L HPE R
15400003, Ry p e~ 300 b1 — ECARELEL 020 157 -] RTTAR 2 5T, 5
S TR0 VT o T, L 2O 1 A, L5 - SR ARR LIRS T 1732520,
Py, o 6T 1560 SRW AR LAY 0 A0 T A B R
| WASOLIAINE (B35 1536, Rag, 2 =40 T BTN | ARG
R T AN G- LI L laz-. By a— M1 1 AT T A0 (7R
Bry e IO FEE, B an=3RE52 . By 15 Dg — 10,
Bygp— 131041 L GETLGL - Xl 07 —JES4 S F P | A5LEY, By, o — o600
g e o IWED T Sl e BB I0E — 0T W TR BT ] B, D
— "B AR Wode 2L ¢ BELEJURE AT AUIN L AT AR Mo, 22000
A [ TEVAL TR 1T A LIRDL T o L SErAL [ ARG o 5440102 Ak
— LIRS0 am L BT LA 10 4 JALED lwu?-l-smrshl s LLAp ETALEE
T PO EE IO P & T IO LT B LN ER R | SR | TR L .
= MMCIRNIY LR AR - SR g 4 1"7"1{'-1:'¢ Sk TEL AN A EL
— 250 1A DTSR 3T L REANE B | LS R D LR AL LETE
IO AR IR P, — TREIN - R NS 2T L
(S LT Lot B st B o LA "B TIA00 1IN TE. | IR 1T -rE'I'-J.‘iI [
FATSHHL L | ap Tl LU — pofes, 0, By o= SR VRN R ATL PG,
BT S G SRR | B beI3E L TR ML AT 12N
Byp ¢ = TEE 1750 — nRAC0 TN G240 TR | B3l b S1was 16,
Bya g — 635 — 00 TELYY 3R 1008, Dhp o - 220 D' | LA
l.mu—h&.ll“". P —
L T‘-:g:.l:ﬂ:[ ¥ oopuering i [34] 'p 139 hae nol Beem wiioes Ty I e apeee. 111.La.
Ry, o= LI — 15 phousd rood B, 3 -- Wog®e 4 1570 5

[

" ——

L'\ﬂ-l:lhm L e :u-|'lu

S ——

Ty La=it- 11|L-a—‘!‘-"-- uili FARAMIL L~ WLk T A

BT S A =DV TR IR - 30,2 AT A=

ST TRRET T SO L RTLL T RO T B EERY I U G [ AT B
g - PRI Ly — L AT ] RN AT A L A R LI A

e DALY o 21003927 RLILALIY  h2AD, IR — S30HAL | Rl ML LT e

R T D= =BT A SR - RE A5 hNE

o TeA G LA SACATRL — MDAt BT — 330 Al 16eg 1R1E

B P LT I 4 (TR PR L R P L L ECEY O P S L Ll e IR

— 2R AL JNPREZTT . JleLLT ]

—_— -

TUNDAMEHNTA:. NHMIEICA™ TARTFA L |

imnTiy ool oar el :|'r|:\-|r1n- il J}.,Im": Bz,

ﬁ'-:l—l-:'E! _:IlnErE_-lnIH:ll. ""IHHI"Jl'i- Ihu-ﬁll'hu—-’--

Do =300 50 Baa = L, B e P I e — 5 Ty 27 L2200

I e BLE | A A bl (TS Ll Y i P [E LN ¥ TR 1
i} -_1r'-4l+r-l WM Ry '131-.-Mi...n~w-.'51‘;!.1 Hea—1'1

iy =T, Raw 1016L """!l--z.li-‘ P A LIRS VI U I R TR S E
Doy — €270+ L2300 7 2% e pm 2 100 LI00°2% fleae ¢ 1880 fe w7
Ty — 8, o= dd'™ 220574 2 1-'“—45I " ;—_1I_!'j'=-l-|,|._|_1"-_'il- ST
132740 B250 Ml — U750 | 120000 < 60235 k2, 22800 - 26, B = 1%
AU A0, By - S LT Byl B 1L L
fhy, s — Z LIS — ZECTI 0 DEEL-] L3, B ae a1 A b 1RG0 1SR R gy
CAAT Lt e - AT L TR TR g AL ] 2 L s
JqAI, |‘s.,,_-. 147 115 #4210 PRI L5, L3, Ty, a- 51"
-!-3I1t+zi?-l~:-5ﬂ.l=’1-‘:ﬁg,=—!'li; ST LA T R TR I T oY
Py et S P Ui R TR Ay
e | LR LRSS ANl Ty =d 10T G0 B 12 R
.L|"1I'.1.!|I+‘=}'|I*=‘ii. LR Pt I T NERE N ) -1_.[_1[1.5__;21 ﬁpu-—bl"b M,
0L AL B LR | 20NN | 2k B, — 4108 4 1

B ERL- O TA LN U FIEFLN | O A L YRR P LR TP L
ILJ‘ R, “qu-- LR L thu.:u_' LY

e ——— e e -

M i me . voelTefaree duy, Ay, 8,.) — [-"—J-_:E-]T' | 2t
[T b KL P

T Ll uc: swnmbe-s Imcdeate chg walies af #— ap + & - o, FoF mtm HGE,
_ e ualee 1A% dhsead oF UL L L r.,“i_umdc-fu 42 Atk

-

I—I el =% 3003, Ii'l--!i [Te] - ISI-1-[=-—I. {.:1;—-1 g..l-'r—~t~'
{I'l'.I—J" [ — 2 &L 8- 1 (L0~ 5, () - L [313] = ol ) = g
P Rk RN | R T R TN I el IR - . 7 O 13 - { P Ly v [1"l}|a--'1'|.
SR RC | HCt R el 4 A ) B | T A R E 11 I"il‘]—u?'JI] I 7 I:'_I L; (e ] l—l
G R - (IR = a2, T L =I5, U:.l,;. 140, (5220 = 3000 xﬂﬂ}—-“.
(3210 2420 (200} — G VIE] — F 0, 4 BELE] - - L3#0: E1F~ S500; 17— ad] B
LHLE N Rl R RN R A [ ST L RN Eobd AT S R R ALTENE T R T R
TEST] = 2R, G20 LM, {5720 - 390 L50E) — 106, ed ™M=~ 3L (3 - N,

CEAY = 10an, o2~ 0, (4 == 1Al 307, = D360, (107 7y 2= S0y ¥V e- E720,
U= LPOED; 3 1% - 2036 (1t — o020 | Pr @ — EINETp- @, 47y - 45 53—,
8 PR i Rl AL Tt I T R T T TS A AC T EE T 1.}
130 LREL B —5 b, {8318 — D512, T4T1M0- - 201, 14050 — SR 1T — W,
(32 7GR R — HER [ M) - TR, D] = MM, 32N = LR

€7 =BG, (ALt s I NI TR — Fimd0, 20— Jadear (310 — EED

LR DT N T T T R e T TR [ TR T TR R Y RN T |1 T e
LoAT e L2 B A 8] - 2EE A b D21 = TTAm 0. Rl S Retpon 10
G670 — LIFD (5170 P00 G b= D s =N JTHA s D0, T LDy - 150,
{10 = 5040, 4P - EWKE (R — FAG2, [13AL) — L3, 30}« SR

28— D3R, 32071 - ZENHYC |E] M e SR [52]7 ] w2, X, f20F 0 2R
L el IERE P Y TR EC) SO By B Y [Py ) IS TI R B (I { EVIR T o
{221) T, BN = R, I = 15120, M) - JASEND, 440y — LAl
AP - AL, ALY — ARG T T - A, R R — a0 o I — BRI
] ELAEER TP 5 BN |




3.0

ATMWARCER OO RN ATORICR

Stirllog Cowe b ol Lie Gt K ng sy, F)

wE [ L =
1] '
H —1 L
. i |
+ i T
s 2 --.
b . ] 4
r T -1
a1 —ph [ELL
| M — Ik
] v—r nTh 100
Lk b — M 1974
¥ — 354 |51 [FUEREL: S
17 BT P Hh R L
[T ] ' Fp TLI] -1 L] ISEOTT 19

F]

1
—n

]

—

LeaH

T
TLYETS
TG

| YTERTE
THNE
a0 1R
—and'wir A
JE TR

1

—K

)

—

s

B 2|
e

[ R

[T LI

— "l HA=EL
BT

| T it —EEIATO

For o by The alm B I:#!:l:ll‘ill. aco M iwesi (T8 5 exd 0, Bp E4e T, 19617 and o aeeeic] EARRIRSC

elciimy mwbaey uf e soc wd Ei b Tie ob ood CRCOREHa] NORbRE w (2 — Cpbir. L

wmiyp | nk ]! 2

1 01 L
.3 2 ] 1
= -1 I 2
12 4 [1 5
. 5 I+
s " I 1
$7 4 T |1 %
'TE "R T I A1
DL 7 1 2455
10M7% m 1 =L
[ | R TR B 1 1S
e 3T Iz 1 et
T I T B3 -1
M EEL L vk W Al
IR YA 15 |l TAiRE

-

L

7

13

L

M
)]
LIF]
BNE L
A0
H 0
“Lako2s

TR
A

Yor = whic of Fim. K1 EARTIY. wee {BLRdx, B0, oA B owly 2% [Lesin: Dulleu. 23

_ iR

z» - [ " " 1 ’ - o F
1
-_—l2 1
1 - L
=104 il —_1n
T ) LEHS 27 _1..;
LY Rl a5 in
EL (LRI - =Tur 1300} — ¥
A E L Il LA21%515 ] LTS AT
HTAMDE - 2 ol 1 Lk |
—ASIRETE N —Xafaln} 121015413
[oW iprzeen — R WA A1 LLMI# L AT IS

{ ) _ I
i

L L
= 12 1
it 41 ol
ITT IT40 LT3
ST et Trefe
3 L0 Rl s
4T 570 1T
BhL I L3700 L LT T
La2 AR Taoani LA
L _rea A0 ST S14017)
dL1E 520D aolorEwaAl {1 MRI3113

-_—— =

AH

Marnedc [Ln Boad I EL 1732, 10635 b, 1Red, UNT,

14

Qe

LR Ll
Famat

AT 4GS

S hgd
L Ty
F2 741331

Ik

Ta

1 ¥

| 2waT
lasual s
LALIELIE )
A LD e

CULIO Y MENTAZ HUMERLCY. FApLER 1]
T u - = 1 [ 1% [EREE |
b
15 1
148 — 1
- 1P4T 1M - fh "
HHa - 53 271 | L
14658353 1:THE OHD, at: 2l I
_1EI_I._':'I.b -_.!:lal'_'H!l 2.'“']‘-.'_ - 13+FL . :l_-'.W_ _-:I_'.ll J .
IMEL
T TT TR 1T L 17 13 i L
1
11 1
1144 1 |
12273 1TOS 14 1
IRya L 19325 =11 TR 1
LIF fadias LT i) al 1
LD A M Lok 420 AT Ty 550 E |




BIBLIUGRMAPILY

“he ablkograpt k- relirersss mo ke dest amy nciyels s e of Jue L g e
VAT DL DV HRLDE. | e inores 4 b ok, SUfizez 4, by s Jleinm. kb beoweea Jlfrew
papera by tre aare ALLLCE, Fib.ebed n lbe come et W s Dl FRe alhmevla
Homa of Mctesmarical hevsdo, GEXBE St i s AL o Smezieon § LA AR
aa 1 boormel s Mabconnbio LA M 3 Le imais s Melhew-ateyd ¥aribly § .4 .34,
St Amrercan Malwmofical Becetr - Cond,  Coedion Frermal ol MEMEen dilsE
MR Carw’ B Matherwoeal Wdlctia @ TR = Conpbes cxalus eB]-OHIACRIMeS
" de kvl I Quzaltnec il Suim e :F'rl. lmp . Credt 2 F e owtid fr dic reirg wod wees-
wandls B{ales ek, F 2 Lptiton | F 2 doomal , A 60F 0 Jooown] ol b weonisl
Thexy "M_ :H,ulﬁef_'nlir_ﬁ, .|j|:|. Ml gLl ||.:1:.,}‘ L ETRERT ll“.__ rie. ; AL kb
maries] Joerna 3 IF, . mwional ; repr c eepilaed by L& Swcidr Rvieee e 1
Wik, #o § 2  Zetmehr

iR

AL [ b Storum 1), Sakitmel oF pudfeganeu e ek garsd,
Frari. kel empd ) e, Dol lhcesow 10 SUeiedang, .

A ot £ Skl e 1h . A iatendaetean fa Frse proproniter phimce, 10ME i 36%

Aodrd f0LL Dregupmraiut o oot P el gidayls o glens, Beliv, LU,

A rdeth (LY, e o d i A et LR RN, vl 2, o o paare, Oa Jnduas-w dlazz,
150, %1% -

ﬁ..;.'ﬁgn;r!-l M e Tre Smwne £ aeieanf Sy, 4 aniBe - ilke=, 1L,

S bewy (0 Apandr afirae x, Rt ety 1971,

.ﬁ:hl_‘gj.lt. iy nre bl iy, Sles 3 un ng 1A,

Aynlh (B =0 fwrralaei oo che wnnl e e e w saendiens . AL, TR

Trarbul, H:.]I.“jﬂ. rdre 2! claile Aiza, .dijl:_ui' rl |l"i||i|"'-|.-.I |T.'|i.'|'|-ll'r__ 18

Hackmbrad (B, F.J [ Gy, Anaiied socstuararics snpomesior, Wi, [ed,

B dinglli 105, enalaihn Hpp@rdowdrris s & phedenrr raculies ar riamorfare pie -
P o dawsiaers Aot ianes ok Gl i yIRIe, 150,

Dadlrun -k, A Brr 2urssieeton I sk thodeaps Balr, 182),

Bags 42, thewe ded pravher =8 rpalfonibons, [raecd, 1658,

Dops (0 Pancpes A2 oomhmalerss, unad, 196E, bl Acadimig Mk, 13711

Borra s 4000 L, dmordakree! il B oo natu i, Moo domiu e, 1802

D=t ok (10, s S catond dulSeemtie! of itz s LakTthogT Ydlamm, 1,

B kluall Ly, Frartor shewn e, 381K THET 13 cdd

Ty [R. F }r Timk, :"r.j._rlr.rr'l.ll'l'.l.‘f.rﬂdrulf ikl feumdione, Bprle B . 4504,

R |:H_ iC 'ﬁl._.l.ill; I:.r.' .l\.":lr o bearaden ol wewr T Vg @i i apAivadiome, LZcer-
I.lj' ol Hinily ':-:I'Ill'llil.'lll 1302

Booabak: in), Alpdbre, Haiu m 1353

Eoatbak: (K], Forarour T or wrabk sdelle, Me upn, 1001

JIGLIBHRAPILYT — RO a3

M oo™ e, Avanpuofe mivdaas W omadpets el T OB, 109l Cpd oiloh,
Ivacke (R (FL Sy, Mrne g e ol i ik MeCess—Hill 6T,

Camipleel” ¢F), L1 tandmraler 1o/ uamer w1 g ppoiamaangn, 130 acd, [ULE,

Churnap L), Loprzad Fammeeibige o mretabe®l o Brgtledes Began, ]9

LoArEn (MU, Fadeal faleoly BHopme dor Mot romer <ous P of TATE (0 [t ] e s dinifie
crmplaiay 1IaH1aom, . el

Liarfizr 1], Bonsw d12), Fratlosul cofhfrafaies oo oo ylpline of réaiumean,
LaALres N0, 3pringe-, 119,

Lol mad el Kiopewr der af ;T marg faets o ceepeh dheen e, 1 oiairey Aok,
Sprfwer 1T

Cmmeka DL MUY Mvscr, Grwree ey sy s ofarfoee e e eme png Ay, Spriager, 1565,

Dramid I'I". :q.:ll T A 410, ]J-.._I' Ir.'rhw'.l.l'l‘-r?.'.rr.l".i.rﬂrr.w_ Chitry, A

Thowid AT W - el ], Bautoo, Spanoretels Geesnme s aifigd bk, Cubridge
Teived g F o, 1008,

Pr-vis 4F L), Tazler o e amihorascd] malans, T 1" Urreermbey, B3 e om e

Lremice snep (P, Avwiptsueest | DB, LiE L, RAmmhaimn, [V

nembocrez] (F.l P pdsid, e, SAackngepe, 1WbRE.

Tzeou 0 Lk Sisiary o the tacor of dgedli w13 vall, THY (ropt. Clehea 18570

Lubredl L], Aiefer, Lrioathiay ¥ kra, 5% 2ee cdb

Mriarglf (P o (A L)y defene dipddee momacres, LIDCA 1064 {2 ©i )

THpLE TD0Y, resafd o 2talfreror M v igher of cpodané s asean, 1238,

Erdia [0 ], dasfamr preblderee ae o e ofd Lo i s, ﬂrllll—.i-r_ | I NTURTT 1|
b g e 1D

—ma 1 WY e arra Mewneng WHT Mo, 1975

oz [0, Rdlzad fer ot L Vw0 meaafs Phe cenuza ol ole TiaNon st et wi
T, J-rwl,!"'l.rr_l.', A e .Fl'l-l.'tt_ 1A

Tk a P, Re g, Seeferan 1, Cioml quronay ol e rraNearioer TS E I eelh
Hllesd, 1957

RIS IETIE UL TR T U P R FRE ICT L PO T I T

Fuler % .0 Beprenimorie G anel vl AptEroenm, M

Yy 90, _-ﬂ'_n‘n"".‘bm’%".‘ e e, T-lfll:i'ln‘lﬂl.l.l', I,

Fah 4. Frgile, 2rens & Faleimatay, Fomg, 1280,

1edet (W 1 A pwredweizon B b I Jere £ i B0 applTraeied 12 1Al ], ™ oy THR
{5rd cd.|

sxdlori ¥y of A M a) hveas i JET spadfTsagar, Doreadng s of dle Sregesdi
Aot Bl durkeman, SORA. Tregee, Fucaliah s lolse, N

ShalEza e UL Meonhomane i, Y.L O Dowschzr Serl g Ser e | 1990

rmen- L Creresy e frTcdet=d ™, Dat P - Vil 1995

Poake CIL, daa i ! et ira v e wlw i e, per raadienve o e dryrher ) Frosesy
1 A ¥ el A1, 1274

Tirida T :__ Silgn sm |'r|tlr. ikl I'-"':II Iladrr s Iv.'&pﬁ'.'.gm.:l aer P-I_'J_,l_rp-_‘;_'.l; Aldelrina,
Imomre o wee B oaingg e 1977

Frur {F. /L F ke o007 T3, e Le gawarga, Crimcenng THirarsdiy ke, e,

Feeplp: 02 L bl e xedies d DA SISMAE S Fcskemals comaenhlan af
Afnmraags (3 vHe, L lerriaee, 180, R4




[49]
i

ALY A HOED COMBIHAWUH L

Clumrasnb (F.F B pile, e s dm- M eew s de'udiee e er r:'r'g._.':u'ﬂ.ul-jlli-'nlllll:lllﬂ, 1847,

Ep.d s W M emlroer, Al LK.

G 1 HL), Caskianarial Teec'iwr ddurimolosu Prontiog Covpome. BT

Lirgbner (W), Sk Cacofodndd Uat faee dNLonsmag, v BB Dagecher Verawg dec
Wisseichoibem, LLeL

Ciricbudrd (G 1, Lpmeca Moy Yigdi, ImErioionce, 1 F,

Civiic burm (3. ), drredynem=le mk Jpeed?, S 0%, 0L

Nl ns” 64 00 o oo Jer M Ermees Anrd, o1 liw Lho ol VRS

ﬁlllllu I:-rl Tuhlcr |f.‘-|.'|.'.'|.ﬂ'|l.l.‘.', Carb-ides Univorgly Mo, 100G,

Clumo °F 21 Fpwapss e ddberen Mol snet, P10, 1831

Hul L), Coamtacarardnd diwory, FliisdeR, 1307

Hull (1-4.), Kaphnsor, Hocln, Vore:, Same aprots of snfirr e prafao Mo, il
1Yok,

Haarr | Fh sl A memier oa gread aenes 00, 19073

Hasm 1150 Isf akh, Lrgi 52 r g Sl war afemmas, Ao deleic Vo, [WeT I

Tararr [ Ger et Peood iecwliowed & pipd iPoey Smgdernz Press, 192990 o

HHI:II::' {r‘.], ﬁ"url'l fu 2 .-'..:.‘lr'liu'-n-'l'l'i:-l:l-:-:-., 1"t

Haiur [F :'. Tmna 1R ':l__ L= rlu.ni,|._-||1‘ (I :I.. S owaw o o, Wk, 198 M. e 3
Frira-inel B & we . adkre fy ge de cedentév ool 19093

ITarnrv [F.], sl ngr R narenfical Lewierariar, Acadwmie e, 1573

Hurry o5 H LILoesogd f1 Bigs (47, amagaadees, Cuobsidye Dhdserily Press,
| AN

1larey 1L Bl wrRIR T AR wniraaeeias ro Mo MyorreSewal g, 01200 wd-m Praes, 1GS.

Larmy [=F ud b, Dingad (@70 - ond' i aifywr 2! oRe, Arademic [ress, L2709,

Harrison [M. &) ftodhelios (2 akihtats Smy opt w2 Mheasy, Bloldroe -, 1ub2,

Tiwerrnire (CU). s g% ar Facwd der Seieamer o Moty LB

Humles L i T Pt Pt de Fewwetr, | Leipaig, 19

T Oy, Artigmifpre or Jen e e e ien, Poeves Bl vrtibomed 82 Cranae, 1903
Joedan Gy, Catealer of Sl dfrenrer, 1T g 44 190

Fouitemi Tk i A S curtdar ke, Dearend, 1968

Fooall pande LA, b 15 e o sos Jiockos, [uoiod, 193E,

Kooy ). L, Shaol, Iempion. Parodiesod ur fade eeakorencs, TLenmhz2 T,
192

oz (01, Podbe m mofptgens e cwnee s Tosdr g el Res, L2k 1M

Bl €Iy, BAp oora e pragecimeeincy Al oo o Wieley AL

Ealg (2, Traar e dor enchibeden wnd' wiemilichen Grglen 1A i 1300w 1 0a Tra,
JRE-1-

Borletng 0o,k Jidere anematone e oreesmller, Prcieds Unprerckaless de rarce,
1,

:.cglu ] :r . |.|-.:I_ i eurses. Fgr'.ﬂ., iE H

".\_,:.“'_E (8., = |||_:|-l"|r.rr Al 'r-u.'t-‘i'-"r:tli:;" 3.

Le.n [:G'_}, Fronfdmr ey ot peadwnilite e, Promere Thodveess e ds Teanere, 19510,
Llu 12 1, ramodbeisr ra cambdwnendn) mecimeet v, Aled T an-Ha3l 192
Lmewy 73, MroGasdop ot war Mosaaod, idds (rd e

——— ey L

—_— e —

ELELLM-FALIFH Y — BLULE S 513

| LY :.F:.':__ Tlem i e mamdov Fuin T |': i HEdn Teanel, ¥l h

feincfdubeon 41 %% Cueatanranye aaf 2 oy Caceildpe Univasiy Fress, 1507,
1% 5, -2p-, £°hokga ),

Boarmngdd (7 ), Tamohdasrly, e prada, 1957

roelzalz, Cargraize e R0 B Top T, Vrilker, (204

PoRigT L b Bupanstr e fneienrs, Upmle dee Lirverasy o, 1,

Bl:ne- oo Ao cu%oalrs o gt of Merorees Mecsneilone 1952,

E'demasen 120, ik Seank aresmat Gt peattens 6 erhl, o prede, 1902

ESouranat IT% B e’ Ilrl.lllllul. AR EN N [P TR | e Tan e’ F‘.-r:.-, 1720

Pl W 1T e Mawe e s Hado W0k

Tl W ey e creca, Tagean oo il mw s MLIII_EIH{_I'";:I et

Reiaess L. L, Cained, Thaluer af s peoamaretonr, Ak DRl

riavddin L, o Corotomaesntoortoy Beafimaferurcier Tockafy, Sooinppr, Lead,
M R, Lighar o Comorelaee, Leabtar, A0, dndpd. copo LOqclepe, AU,
Fhwna 1, Homee el Smdfgan s oom el 1y oo b ey, slococm, 1,

Mir s D FPacdbnct e Tecen oo Coansgnmkenca, 1R [epr. Chelxa, 100G
Fllwrn 00 o, Yo et S oo s Pl o oo s Henae, 130%

Bdid: Ll (T, Bk .'lw?'nrrn.-'h:-n'.'.'\-':.l'lm.yr Far |J|,| [ |

TR L ::I_, rl.l'l"l_l.' '.J-_J ||.|:r.|ir.lh_ A Rfs, G2

Chee 0O p, "7 adan eewed ofvie s, B im ITRLALE

Clpa (0N, f0ia g g eopper prcplom, el s B omn, (957

Czmnan L e axtury Darlemtere 2wl Sprieer, 100G

Crara sesl {4, kLY, Folghwy of oy, unl o JIRIH 37 sqner'ond, Acagdcnds Props,
1685,

Pazca’ (), Ramtriacha cdr eesoh dngesmk 2 vl ), lembnoer, 1460,

Caller iF Jy deugdogad 50y BFRES (B2 prep'ier BarE, NS

Ferioue b 201 CemEmgtorind Mo Teds, Spleged, 1GTL

Folyiy orh Aredd ib Cafaior 2 LAReats ity Amatos 12 sals’, Sprincet
Lhdied od.

Erucal g B gra i fosetiogs, Masedlar, TRE.

Thcod CILE e adh, Vieand thcary imd' cangeatine Ausdar ke I'ooos THHL

Renwi {50 IFLh 0 dendw e LireeTmome ol eraon Aewzn? S Gefooarim ik o,
[ oI LI TR 'll"-'l|||u e W Tali-n, 13047 ] LT T Il.ru.'.l.l."'.'n'.l-'.'._
Cronend, 100557,

EEnul [(fop, Snimdarme oF maasiim , Heidken-Dety, LETL.

Fidiandsam W, 15) Foeans moiteasts. s, Hod e, 1955,

Hynp tp L eSSt omE AT o bt wn T Loepelew, W EL egdiehes Voo ae det
Wil [y Lesl-n, 155k

Itlardan 1YL Ao siackctie fa cpeutie etacrsd oma: i, Wi, 1938,

Eclowewn 15, 07 ardewaden Sl aefh cnteen, Wiley, 9170

Eromen wx:hik BT e wh 1 LTI .#'3".||II|.II.'|_ Fals s Tarveeuriawnes o e s, B 3
l5ac Dhanod, T

Lass (KL Dierartme b ecplterr aeeran e, Loy, 23250




2w ADWASTCED T OME a4 ek

Hyam TT L Samdbivoor wici Slathowmarica # e Ived 1L o 0 Hatdwartenes cam
Frrmo e, Do, 19550,

Tairealydle (el A ), Fme el wl i IF""E"I" s nanthisr-Vilars, GLIA,

Salne- Lo gl |:'|..|'_ A G pearkete e rinnEir F7 g Cia el =N s, 1353

simiabe Lagae 14, &1, Avec ace moeabrer o e Myevs, Vool Thei Uil 27

Berecl GAk Lowes J ook epdepaere g2 mls ), dnd sl L oSan bl aWlline, TECH
Sedb (%1 Bred Sieopl femy eas cleciniead srimors, sddlion-wWeslaz, 14951

facs L), e Maactiend. @4 mRss HieE Ay garbbiderel paldaeaney, Predos

Ha L 1955, 2
Arap i B k' T themr of rmaera ¥aIgn0iar, 4900 d__"?__'.-" e
S e (T ], Mook o gt atiaeet, Azalems Jeess, URE T LT

S-etx (F. W, ranatueiigen Faebelo o 7 d e o weet T inumfonsioime. Bror st
15N,

B (5.0 F'j','g':'l"'_'lfﬂ |::||'_|E.|1|rr.'|:|'_l.|;| Bully 5 bk an-l, TId.

Moo K 20 fet 7, A s g eungtpa by e T o Halka ], 1973,

Bbahow [H,], DPesored st ores md BOefirtonr, A TS LUT2,

SLr oo fERY. e snermtvl s St o e, CracthlerY dlurs. 106,

Sreg (0.1, €A thapoins) pelrnothmls, & M.t 1NE " vdnd ad g

T [0, Corn'vincimiad vnetloer & sk tlieae of alicharn erace o, sy, DR
‘Leesorl [k, Ferdes e Armn r.-luﬂu_:#lll'ulu".l:l.‘ll_ Srrmr. 1755,

Torr: :'l.'l.' 1.1 f._ﬂ-iﬁc"_'jﬂfﬂ. fu Ig,r.|_|;|,.\,|||.|'_ LI vsrta 0y o FTor = o Prooas, [9990,

Tolio Do qb), Faer pogrers G2 cominnpri v, A.ozpkme Jicw L

T ojiAg b, Balieed as LR Al ons v @i spoccr e, 10T
YOl Uik, fRe mmdRgarms o dypseUNaneds deofan, 4ol 19457
YWudiran (L Coowd S imedr e weaadrirzagaes [ VAI5E Maiaen, L
Wilsnkin. Seustneo b Moseqs, RS

Carnew (03, W, o lesmmier our iy thas o 37 A swvieos | ombeizes plspshr
Tiaren, *Rhin.

L TN T | wan e e, Yiewag, 19701

Whela ], (91 Ffwee e nnuet™ i s erune, e de iz Press,. bbd,

W dbweorlh [W, A P parsidies fu bt ana S elane DLl TH2T

Wodnrznh O, A, Chafes am! chumey, Erl . 1971 I:lqll'. TMaF et . 98]

Yoo [ M RISl aag g ik by ey peatifor weitt efeenee oe - anh i,
Hokizn: P 19t

Zaxicki B0}, Samue (T, Lamtupadive Hockes (2 vakl), wac MoEwasd, 1hio

e —————

MICiL LAY - ARTICLLA 017
LU LG

M kel Baiacl TINcF A0 NS, Ao e e Hinddr e beoTc) g 0 e el
EL oo, L LR 433 L,

Anrnmnon, Ll o preraiars by o 20 o, eoh ol T pocbleme, A5, T 3
14 M ILaarr c=ed slpdge, CAAM E TS 3E5-010,

Abwmann, Meater Lomk actirs, wesevky o el L wesngh panlee o, O b | 3%
(R0 201 - Tenc-ulwions vl vnd cempt o Dl geomesee soqqees, frm, o,
e, IF AT 174 - Foom eeaciore P e Tioinien . wlith ==ind—ed A0
vreree DT T TR 1FT N - ek izations of Torcoeen's perhem, AL
Tilsasht YN

Agney, Miriman fono g, 2ovlgutizo Geoadans, ahd coss e, . St efobe
BA R TR Eprig

Avkm A pwohilen on cmuerasara, Fdegen Af, Mo, W8 ITATTE 2L

Jder, Baralasag cAvn e, 009, R, S | ]9 Y S g,

Sevawl, Lrower, Gagsr A coralr nppiesial Clisicbotiem peeblena Fed e &F 8 33 2o
Ti-

A s, Twses a0 mordi—n e ulae Boo ol b ol Trogem al el epls, e,
LT ST | I'l"'l'-'l_:- =2

S hE, Tledede weogy cwes g Gur R Boeherp B B S Wl 1[R5SI RY e - BErnrirg
sei s sunblmalpos répfibeee, i Teo. WK S 1RTED 15T Gk, Arourorro
e drang g ooh nnaleg Dgll S 8B S TIRITE a0 o, Lededespia e it gl
Al O UL, A RE Y Jaey s ! LiptcTmuneci 01 &1 Fiivhing eed o ium'a
coTLe ol e elocwnky on ke bf e splend., L A, O WL T T by L] —
dtrnislner: real wir oo dsmalat cor st Aran Bt S&UEL F U T 2Ne A0y
OB DAL | (LAY U3 — B e rmi b sheaa e e, SO JNEE L e
THLB D - TegaltalicE poow S 0F s w2 e taliom shamie - e w kelleeeam o
gerrmctali e ez, " F, 8" |_|h.11|.|_: Q= —F — o wes ofim~ oy y, dre B0,
P PR P | 1 CH=-1 - -F ml-u ke A, ST a A .'!qm:ms, g per-
orrlali e lwwder el R Y 1] TIERS) 10 - Sk B, LR T
A16.F e L ncpmenbieme, graned aliemidien, AL, LISCOIRRDET B - MiErpFe
an ke poorgiy o Lo | BliEener, SAF gl dr e, TR B N PcrKeTe
FIr .22 sdgencos ks e L T T N, T P [ A B . LU ST L 1
M nire 2 e minale Jes POQL oK 40 3080 08 700 S, 00 ooy, S0 Ll
== Fa o ey padiiie des Jruale ssnapEa, o & PP et ENEE T C TSR
EIRA WA T w0 B4 Viemore ) bt 2o e el s de vt -nladi oo

JE WG AL TAED WS AL R s AU Lo dUY koo Cemonaicos Fos oor-
culn cnd, e ek dhietiiene el oo decwanr dby S o Teeer AW T 7R

Anirews. A dimpke praat o7 Doeditsirire podhnn okl g, Foa A0 s 15 RS

U I S} m Iy vl & 'erddi F IR TR E Rupmg-F:maapn [oe ndlivg,
M WP TRT AR Dk et wos al the Bu-ts qeana 4 Leedan
AR e st — Tow tbwmere af Graoce ard alikd ke ihia;, proned
kAt iy, Fug i A A A1 CP¥car 555 78 PRetilon der g, Adinare: Al
LR PR TN (AR

Al esd oA o @30 g tsde [ - e -7 deraener ! Avear 005 (TR

Atk Urak es, Mel2oeld, KleBay, froe-c codenetal sma Dae e ian Lo pood
Prac, e deider Phowg 0 Q180T AT ol

A o e e gl m i ol Ly'a f1x) vl gaw nate Al arohress, O VAT 120150
CEE YRR




At ARV AHCED COM I Hda Ok

zamh Uber adw vamioemzrs-ine dor ifoemge oag e Sdrlirgiher Fuaken
2 ot Ll 2851068 218 A,

Jatherw ol Clical 108 eollvows 140w, Sdakess, 0 1903) £l b

Jarony Calau ded ooonbngs ¢ Bresnmre Tols ¢ d7 b wazment 4 on ensavite Fai
e ovnr In e awle Irmcdirmneliecle B ota,ie ~Fakis ened, Sos. 1990 o 20 03,

Samucned, Sor eng demwle oGk, CFF 20 19T T 4,

Teckco. Riorden, L bc arat el ol B d abed & lelost dede ke, o L i | 25 Mg

Schdisy, ... AASNAROTIC SIITETIHDD o CopNA atmioes, Groet G AP Rlewgon o,
TrIET 143581,

Bl Fapam e ilialwe s meie by, dun g’ 8 35003340 27377 — Lepizngs and Wi
Lhesa e tl_u'w_‘ﬂ‘ﬂ-_ll,l El_hliub wourderes, Fax Fuldumh 1.0 4 i TWIGi-t —
Tueepziied denncerarie sl Carchont @riee o w8 1T IR

Gard:z, & Fneml=zd g-4romil vard-roond: oonsaluden, Oseenee JW, WGY L
L

Berdes. wpldmen, Ceemereive usee of gemeralod fone o, Sasmsdy 08, F, S0y 370
53 EX

Nord=, Kuath, Bnoadcdsolon of o foor g, Ao, @5 (IR dr 21

Dced, BMerayes. Cargeabgtian ¢f the wanker o7 aemie acyome= ir reend roben Lawr
e nerdn, £ 0L, T OERS | KA,

Terzaghow, . S Palpbbes Je Macamardh, Ot JEG LGB S52-4, 207 %95 2(3 4
o231

Friue, T P | srovdwd ik el sek oo kabons, LA s o, 2
{3300 25T

DEEH.II.H.LII. =mu: |_-.|:||| v ke Tranake:lh n tha Brnow Miwd =0 Fabiln B WM. Nk L T
374, — = radmwes Arcuhi ven Ghench wikl uigen Le eaweon Tulppun., L
M 30 1% ICT. 12,

BeaaTiaf, 52001300 ' OF pOoalamse, Tk, 1J5 408 T 305,

Binwt, aeaeTer, Dn BEzrel Aoy pve- dnide wecs, dme B Sranee, 25 0185 40 3

Had=e LT b, Ar elemorin-y poool ol cn . d=hcir® of Golldts, Se 5AL . =ma
LIy 1 L,

Dakis, Uim toe lidiad 0l alls Ofs bite ' s 0 & i IOTRiies T aareor, e
FIAIF3eRh 42 A AlEeTIn ok owmal ewer gefvg, Dhabe LT, 3 NAEAR ML R
—== I'=rmal salvlion o7 conlmear o e oo s cgr e e D BRI, Gl 3rEs 10 e W
durinildA, Doks A TL I_J'.JHI -5

Fewe Phensh, Padicl sare o the Tarnewei sc=ice. A, .lri"_.'l-.l' JE LTI RO

RAdeeadt, The Watt=n-agel for Fébc-z Ahiciluper, AP, 45010420 2548

Bon=rroum, Treorks clqlslozm v by e aza craaho kb= I '.:||-'|| |i|;::_, Fubll: ."Tr-J.l\.
Fr. L, Chean, Firer e, 3 71930 17

Rmgyacd, Lus perotm oo, feaw: Anwalee e AL ID01ET 0 T 02

Bromm (), Wi, Eoumeruliun «f Lot syuecey vit applicevig eeas Jog 4, 00007, 4
CI56) 177 B,
w8V, ), Saruecadon of nonsepas iz plasr maps, COIAL AR 1BEE B0 4R
— Bl e YW Al EiopEukaking of tre diss, J. Ldzr M, 14 (102 THE 55, -
Enuinozeeiipa of qundommaala s disesio-s ol e dise, ©LAT, 17 11965) 2020 L7,
Or Eape that £ oot coniain g Thoorse aoap.y, CUOR 12466 2B -2 )

-1 ipr dd=k Cdeneralization o Midve 's Dwdsrcolad thes e L SlonncMien: ST -
L iri] nmalysis, Inoke. AF.. 20 (197 3= — Do oative cons b orial probkons

WL e, S e A Wil | CF 1009 leFonl — POler's cheosew of

comlhg, 11 ["Backerbach, 19c4| 20 1d' -5t — Cabo patierns bar a-2 e vk ol

EIH_.IMGRATIHY ARTICL 4 e

u-d=T a 3 va I'™ um HTHET ST T g Ty SO, Merman 1A Wikl mvcn
e wl ke oL Ao Arck f4re, M 13940 AL 5.

-|l||i_:|| l:ll-.:__ Hemw cznnpy, EFwm e izl Peneer meThie GhP s e, fidtac, AT, 21T MY
RET R

Hom |, Lo Toe oo e ' s s siom onr- [ = Fer PRSI TN TR M A

i Wl ke, Kb Copar aLlan of arpan, ekt oot Beqiweulli nomsber s, AF ooy,
21 ESnT) CaldH,

' reey Balaew sole sacling, 1 WA TR ] 16—

Oz Ueepriences lue Bl e Moz no by wonidy Bl AR, 8 01950 el oo
Fatzomn piges o] Slanks A3, 22019820 290, — Coepguecce aannespd
walitbres | nz ladic podarglos, o A5, 47125 01 ti — ClmpTucr cus JEORe -
i F 1R WIErge paly vrmink) 500w A8 20433400 215, — Cangruarsss S the
rrbr ol mprns ramed by n ey A S WG EIRE By U1 — Cm our e o
et el DiE i, Bt Dol AT, 13 60T 53 6L e ar o pgger o
Miem’ im ||-|'-'__ T I 5413080 2.5 — 100 eomre Ters srdd nolyRoE A
A7 e DR CE9RT -8 — HUBCA Y damieen and oo et s ol sighor oot
Ferw 04 2F "I':':'-:I...'l dinldd — Copcnimear Jor the nerrdor o0 Y- 9 dorned 1y
Wil AT, 0T LMY YED €. S stpdeemes for T T e Tl
Buesiffe A5, 1 0100 A5LT 20 Ve penamima L hclon i masdme me . e,
FPoranes A7, 21§ 1Wein) 1 7 — Berevarhe Ta | ol gitnin N W |'I--:'r fe
ARG 3 EE Cieremalir g netions W Paswosa or a corlain ekl PRI T
Horurilrg, Lm0 TR 52 - 0T R e dl Bulen uyp o, moets. . dra .
AL M kR Y CHE i splradie T Binmiol voe Tam ol Y end, -_n:,. Alved
o I TINEC b 2%P-3 00 - Sevn oo W witnal comgeries 2F 1he Bell I"."!r“.;'ﬂ'.ﬂ.ii:
e Dier A9 dvwenma 10 (P G683 — Falerled Sl and exponria;
Aumbesn, Ml A, LRI M T Some suetden poshIgre el b e
ulid ng nnarers <F the secomd Liowl, cevy deinf | B3 71263000 KH2T, - - Tow el
wrmla ol et Alewgrnk M 65 CIRA50 12005, - Azith naetico| Jrrapsatica il
“he Tl preTya e sle 0 7, gt Apa, J6 (10860 39-05, - B veralion o Tl
AP S P L T SRR, =iy - = B ame O sl g b el ke,
< AE AT IR LEE-TE The mumbde o Borenmiol exefiziens duedazh by u
tived puseur a8l Bewd, Chee WL Mt T 203200 - S nne i B
of prel.cl of bincmia, cceffizlzn:s 300, 23 (0 M-8, A thoorem o
naik] 17 porves geries vbh mccandl ecelliaan.a, Mee AF MR, Ao 2L
Tl — Gziermalne Naotins Py a0 1Y

Carlizz, Kierdn o, Lizmstwaios dor Lelodan n,ocers, Sete A4l 20T 370 o
Tha fuwiabkee o1 InhAled bee-cenzmel soorparedlz] ek Aoy M2 50555
3 42 Uhe cividod ecraval diffecmicss of sc. c, U0 W, LIRS 9140 —1eg
ciemydc ) e permolazor, ruriless ool el gmen azlia e Sabe W d 50
(4 158,

Carfiz. Peomcllz, Sormville. P ofabione: =1l LT nilkh n!-p-nl:ﬂ-ﬁ'li ™ BLMZer ol
0L oo ST, I, 3= — Some ponoatk: omo hablaltape sasypue of
i vilave: mi rxae PO ] {]'ﬂ'.ll:l el [

Tz, Sardia, 1:nga iy B A=ere aed ooeranre ek RN T L FRTALE I
Upfavr sequarose, Dade AFL, 32196522128 0,

Ca'Le, achy w TEmg ez 201 Ja devnbilie dea cxitivizclz biAorios, Eu ARl
[T E L | PR [}

Lunlun, Fetzaarum fgao! obaue, AR rczocs mees, JOM pmees el 3 01 508




430 ADVANCHED bt a~ TR

— Thork ip fa ol S0l ad Ao, Awaeele dorretp bt o retamwtiyoe. 4
rLETSp 1032,

1 Sk v, Mt pud L2 ManALanl ... F Seetd Pofina e, 13036050 2L,

Paror, (B b po0 9000 & ATHNECTON S, e Ank. 5. Rukhaey, #TIRTHG 335 1., -
e oo ki Waics wiurime nl oo poebea o errrlrceiky, Moo Be s N,
_['u'f:ﬂ-uryﬁ' P{I:ﬁs_l} LR — A D iwmesn v Ivees ﬂlll..i AR TS B Fl

Ceedn, Lrvees Cad nmlicme e fo oy, Aok dmrer, 42350 17— Tar
w3 emboes oo Jecwealli e CEILGE, Afne e AFdafvy, § (19 35 20,

Crap 552, Becod. ode, Iveracerior thoen-amr far swnlemns oF Or.ibe Gers, o, L.
fhagea, 12 (iG] 313-2k

Cloaw 4l g, a1 g ml 7 U ] Ak, A TACIYT R4S

Eaan ey, P liom weneraiog s, Wen o T SRetind, M F R A - e
croes kbl Ploe pATTIEenE, Ciea, 28 Syiea, 301940 TS B

Chordils, He-abs g, b, P rocunaha ear ecisd w0 enm e oo pe, ©.80,
T4 321

Choomk:, Hiadien, S, The solobirne o7 af - | 1o syarehx procp Avaks el
Natro. fowd. Cenxcdteim, DY LBSE] TR0

Lhowlo, EEriur e &0 exge femmara B ocle xb Bernndl mom'ser, Ao A -Timaerdoo,
P RN LR S )

Clewe, Felfzr, Michalions 0 caine See-id, Cooc, Moy, Geds B06 G0 St o3 LA
LT, L

T, Murmadsl e dyai of ve, i ee Jisl Logre gl mes dnde A5 S CLEE)
150 4 Cocmeemilcn by psnk of o Javews af the doee dictriizuees Lioz v h
e Mmoo Nedrens LT, D g e T

o, Goake., Ll peint spdu i o The s6 sraloc probar o Fesquenre ol an
e wpriom i Filcedaron nom'wrs The Fafvownod uan b 5 00T ) Ba=36,

Ukrog, Ou Ceylers fi iy S Wi e, & el &P N AT 01900 42T 5L

Clemmesc I, D0 Mik-sles problom of L Mores, FOT 0 O0%%! 56 & - 3o wlow.
fiop of Ep=rwr’s thaetan,, AU o BT

Tk, Cubowl pezlxg ke ded el ks Je Lo d ore Incooor weshn gue, S, AT
T 0500 2670, -« Beczuvienen by, hascs de b lee od fomoooiw: o o creemele B,
O R TEC C1WEL 1T 4 — Frooclines sdofac - oes o Srlenl e ociairc fatrales,
Fesl Fac, Elear, OF Bulzrmde, 2% 19660870 - -4 w0 X Dy o WM TG0 T N

Prlrtikne £ BRIl e Forr nis sapliiis t= daiades suoczeainey Joe el

frphale. Lonl, 2T I9hac 07 B Uirecoocohdceak 4w cree rhle An o Srodla
A WL Meegertoa, §140REY EXV-5E — Jneernen a0 et and 1 oagetee, Ol 300
12 1281 — hac b e nc'dme pemkhiere £ s nemores e Seriader, 108 20
£ M5 — Sur oy caulFeseeges Jde i vereeele o ooie e b 2 e 09, TR, TS
T3 FEP 1k MGTWre: e SCCg pendra.ax e foroulen syinsmi uey, 2OF 253
Ty =0, - DI “orme s cxpdicnss Tl teg 2 aneal fusehgled 02 Uararszer
abMricalion Fe doe O I98 (19T BGH. b B donreRi odone Foncion
imiee, TR (L4 Fa%-a),

Caarer, K, Cenpniadon of imwncrpheal deies of cvemepw, AF denagaal 23
{_ RS A

C-ap, The WIS S ince) o al 4 mllazy G200, EAPRA I2R ST Puina wnts by
Wi e @' ST, 4 018G 197 2000 — M Ibiom vt dom L @ Al oe, rofi.
e A, A TIPSR, 338 - )7,

vy tike, Tefiwidia Losmg ehies verallacmelwenes Proldan s «om K, F o -Livwie,
& bl A (1955 IRT K.

BLEtl:ika& T % — AL % 3:1

FiHoyy, bem-ans, Mo pop ek, riedolz pooal ksl oodes Lol wapereabed v,
Mo Clorape ., T T8G2T 47520,

|:hI||'l|||:_ | TR TR 1'-‘I|'|'l|.m.'l| a A Al Toowadmnr e o5 I TERNTL T TR S )
dredcame L d (1AM 5 36 md DT Am

L Avals, jeraveatanes s W, A0 01w M 325 0L

Pl L vl pence fden b el na oo Bl o\ b e o dnages, TR LEUSI4S B

L% =i The romber of Wondn ree -Ciake relciors, Mo A32050 4 OIBER 397 A5,

1=k i A Ehirm vm e e b b Lrimslrm priraEnn e Ie by
Copmer o el 1, Livd 43,

1 ATCE, msexenpeg 2emeqopas Ot 5 cangxian ST s rdl Dl 0. AHta’s o O, 2T
[ a2 g3 9L

I 112 copmoentah e 2] g pemant aan s b2 pesdaee o B owanni,, ienbes of
rrans e k1, i, 300 TPu o= Sed, e O35 nk-T Trmre odta el e
Hne oAl LUHE LR e L R M, [q:!ug.-'llbii_l-_ll_l] I $ 1L - l-l||i!:1'||'._l-l_
A enering v £l cnarsc rE e ol Lacin v res, Cagmie Eage AT, 17 10T
I oGa. o briwes oo ars, braesforinelsno el oo o Emanar. 1 [Mloeddra,
Eafvoa] B, B2,

Plira? - ré, §In -l ATn-" Teve expemeonnia” secices, Mo A WS, 503 2004

NNl e, Boasalleg =ulegian munle o cFhoptr s ol Mgk 25 F 55 D15GE) 245 W4,

Farg 2, Beergleas L3 [ ekdler, Lencl], 0o 133- 4,

LAiaar, Ly e 2 ol e e bee ol e coeffizimncg ., Soeewrnzen w04, B0 0] e 1

Llpcokerens, WLl e, ok e b ion Lo rerderdseiimsoon. =3 qombkrnde S lohae,
(L L AR LT E [

Puaaie, A cimeke prons of dhz Waeg ve-Po e, bleealis, Sewet 23 d0gftnd, 17
vz 3 =",

Lisoins <, Swacicnne det Tadhs 2o al Tuz ra 1 X 002 5 Grwner? Aeilpe 7 -
L SURE LTt N AT O T TR I S

Rnraer, &onoe or o, & Q00T 5 Il 2124

| ST |!J:|.||:|'_ 1m "i':'n'_ PR A I"""F:':'. b ) )

[haeen, S e ramide s o opemer §adies om Liumuplier o oo odie, Sotn ok,
Aehmges Ve 0peaT; 2127, - - Carrgiore g paly epree: Foealoe ‘i,
Axldovele repgipe @ e, STTIVYRS 9 S Snfiwnlticin -z e ee-tairs
AveHims o e Sieawdr, AN T KRR 2R 0, — Bor iere o el o oo
Sraariani s oo Nemive s v moineralees, 0T R RO 524 4P Gtk
Liplen ele Swiner porr e e Fe p lpn Jepee ineples, 57 TEEOIE0 397 176

O omy, Walote, On e umler o oo ke e ke Selnor Hip e 3sp1emz, FF FL, 1L
ey 17y R

Wleates, Yer Pecrwl 4ol Babs, b, admas, Sor ferlimer 1 WesdT 714 63

E v O oo B g lemcowe 1 e llen gap' A quen solatioms, T O T T (1T 29030

Foren, Sl ngrpn, Bomiwk om 3 thaa-are o [33n2a, IR, 5 ) Huage 400 KT 3
[ELUY BT RLR

Pkrber . Seenon seobWoe b g ae cooe diepbariooes Biecaee Dvet' 2T 2T
LU P Py B L 1 RPN PP i e P EETOR L | B N | ) B U ) I R B T P
Lin koo pasidmos oo s iy e ol cnn b meme Daecvivep praie maAle,, O, 30075
Bl Eals Jeg wmpn? e ojqu:, IR, ZTP 4075 28] 4,

Frcrigacr, A aombm vherin e les eeenbioan of e cnlar reel Hemosilf rocboer, Sseser
Al Bk, TG 23E-N - = EpcmenlabBirn ol rrae 25 ke 80 1T 41988
TRA 0T —rhale A0 Ta e ST




33z ATFU LSO COMIEIY A dRRIEY

Enklr., Bllesimglor. Souw cpoblews oF mom-srociibive w008 g ons Selmaergh AR
Saipg, SRR -0,

Erdf, sommz -arg-ke o thers af grupks, gl A4ada, 22 (1900 S0l — dn e am-
Jectice of Elcmmem e, F Doawdoa A5GE, I3 C1PA00 200 50 Tex mewls cmoa deecrem
f Fuimnsey, Bull, res ceaneis Forael, SO CIOFCER 2L (L Sodte peneks oo el s
thepmar, SAF B, JEIFY, BLY X B ke AT, 2A (IS ILD C

L-cos, Iermem. U5 & lami beareim in corthonc el anadese, S A7 2helpeesr, (P
(15630 1613,

E iy I4h l-l.|l|'l::|r T .Fl.'-l]_;rlil'. ilc1al . T oo s WL F CIGL 0T W

E..f FEa oy, Tar sgympiobe rociler of Bvir -xoanghes. 4 £ 4, 63 7134730
2506,

Brceg L=lowr, Ty disr b tin of tie b of o soads o e panfiliong of a
pose e irteper, ke AFF B 0LBAL)Y 355-45,

Erdas. Dlecen, Tas nom&al of o] enpfficierte, 4820 8., 6L (103a) §2-09,

Lrdde, LEr vl On e chivanal poclis et [0 25 30 1 dheerye, Pekl 20 0 femn rad, 5t
E {19210 LM — 30 P ook 2 o mtarmut an Thew' s, e Fan, A58 07,
Koo der, ol 001995 22090,

FidYs, Rrekenes A combimlotaal proBa~ o getmel-g, Jomgmanie B, 2 (S
i,

Fau® S1-0 L8 r-wedd Anezhlermel -0 Topelovico aat cooldivl v Maagen, AMannevok:

M 1 C1972) 22-9%

BErm v, S, s crmilivin ko = |Frr.|||||! sernrA e el e de sz e L O MTA.
SO LM02) T

Brherd 15‘_.:|;|1.'[\.'a|'_.u_1;:;:f|.|__|-_-}1_|'.n.'¢-:5. Al s T andimal n-||l.-l|;: wy T, OB T
— Sofwe problstes of To-EcE T v ns, Fafimheeat M S AETIRED

1 E. — Theey o Ingllzsz for nooeaisuci dve ilgeam, Pioc dee, & Kumhaer o, A
9y JWpLDn

Ethen o, erdelvi, 1990,

Lororpbt, Slan, Lhay agibhpredic wnder of irleger sLwchuslle TErkes. INcecle of

T 0b 3 AL

Fad 2 B-ames, Bally o g el wr mown, cAesie 5 Sorimice Motaaeos b ng Sl
o Teriofery, 3 T1HA51 471 W0 Sobeewt ca o4 leenenle Ae eslen |oiJdeenmsl,
wud. S D LTEETY 35R-L

I'e lor. [heng, 1%,

Fuws, Binome g coetflelerin inndilds & peirse, A0 YL e 0 A27E 5l L0,

Fuosdn %m0 foonwd O W Maliem 0205 2R 010l 16725, — Lo b ubordms orm
b e ceamna: al i, & 75D AAG 4 PR — Tk algd-ripx o ecortrims
FI.'I.'H!."IT.ES d';,lml_:,'\;.i: il cun =l cabenl ks ]'H'I.'I.'l'l'j.itﬂ.ﬂl bl 5 Sranwt b
Percs. 14 113881 37241, — on b ey oresion mom s clis v e "
AME, T Mg 314l — Conenoae oy 4-1- o, Qieeeee 0001 EETR 1D
13 ropes So TETTmsE el BT RorbeE O Hipler, D)., I9F 16T 0LED B

Togl, Foeghs, Bourrur gasoils 81 ¢2eml-grerm, L0, § (19700 151 7

I'erda. Lordan, mappiags of pevclic md warking forcioes, JToae 49, 1977,

I'rmia, Sah icahorpol, U WieToe s palymenr ic o0 Perres: sdaliang Lo* Srdis, ftgng
e 1™, M — 019 the primair ke ol cgavalonee 20 SpairT o SaTemar. M
Sramn” R OIATT C0A T

FL‘IT.E.'I]‘.:, Que{-,]uﬁ_‘l,ﬂluu guean B fonwe on d- T e Mot 6] ) 2HT-90.

Foeda | Semwe peodon g gowe o dvatnnien, 0 O 3 (PR T 30=2006

PHILIDWRAREY — AE710 ] a4 31%

Far k=g O Bed eld's oracp rgdeeshor e s 5 WL 1 IR M- - i
Bl ™y gz e correipisnilemsce, G, 13 BRSSP M

=rymedkrn, Fpogetenl 435 dacltion: nomend d sed v Rcler prire por. ., Anaces o
LTI TR LE R R |t R I I

Trare . LTleranmias s s et s, 1TH:R) IS T 2 E1RIS) TS

Taazklon S e deve cpocmerd Ao uodur onled V- A=l R4
[1&: b +°B-31L

Sradl ay, VIAzusy mooBomes comaramines eowcesnanl e ol e ke —dz-
Hiuws Cam ||||_l|l| v, Awrw I fLx-in- s ST T I :I_‘-'lﬁd.] 'R 5N

Tredemin VAl Aie e ool e beow Syl Jeps oped dis B dersoban P lymamz, Sz, Ler.
Premey alief By, CI9EODT 3008 .47,

o Bl Lo caadbema S g rhi i ciantieelzriogee lewa.,, Sednc ORI 2710 T )
di-%. —Pollraminspars aomraslad 20629, 5eoewton |38 00858500 550 A 1 Tnn i
Wit o bos Je Tell.., Szeeeurn 300015657 w211, — Feopansatlahe > th Fooield
reoe Iglegy JAT L {1 9Esa] 195 A7),

Frehl, 500w © 8 “madfne fe Mabhiz 03 palolenee de wl oondeals:, frerte, 120
sl 150 Ialineden d= val v paclmiorey @z 2onpepkca Lo, & oFndie, 1275
LT I |

Fnchvy, | oeng, .«

L]

Wak inios, Wi 6 ¢ oaiev arcwely in prabak iy thaory, Semady 536 8 Sewz. | LRIHD
4400,

Liabim zes Rormyi, Onqueadovticins welities o seeza -@y theo s, fandda S8 AF Awg,
3oL 5=

Calag er. Cooolog 5 g e« ol Sk, AR, T30 W M6 7

Can T S gl T ol wizeval T m e For il i oo 2 ans -0 rllll w1 eyt B .
TT0195E1 378 5.

gl S s nsent Ty e e ol avapere, L0 13 01T E 458 45

risrgranr, Sohar dm ekl eae, simdd: a2 Cenpnae, 3408121 % 75

G el Ladlics Croreds coope-ces alfor i sv-behing fumcilong, £ 457, M oe . 33 0 1054)
ST=-47, — korerd and Cleeind AN LEDNge pErraLial o, EIETEII:II';I M. 11 I:|'93f:1| rE-
A% - Lumzruclen of abelks grashe o R AP, % (TA%H) (H5="1,

Gl Rerr. Aoaidar. Syvimery Lhps of perioo¥s sequaencee Jihacir ool o NG
) )

Giim#nl, M or o me maajorating cloz nemnoamee oa WO Teey 1k no ety ooueres, U, hE
§:'aKT) M L Lloe pémern bnciorn, dles nonecies o O e b O S COF .
I Itlakbh 437 500 Meee ller jeralins d=n nenrkrss e Bremser Finndrer
Bivcho: s, 0 ML 208 L19R 5T, == Sar et rambeioa e [Lamacy et s Bonlores
dz i disgarale, OG5 ME IR B — Myjracoar Ao neankre ok Hareer G-
myirc-hicrkaos e Wl dE R 230 3002 - Lie anlin 2 e el em o=
qracrirgcs cnicokies et s o ea e A I dce vl ro ke verubiees Ve monosey
13 wuee graaey, 0F  ITEE1RTYITYS

Al = . Con e an |lr||:||I= it '\-\.n-":-| i, |-|,-|_' . ::Il. U H tl:l.'\-l."'_lllrl {in |_||'|u||r,:, El.ﬁ"r.'
ML Uk 13-4 — Bprmg 22 100 2asiobeas dd G CICREI.,. Chate
F Xl A eahy 295344,

Glnetian-, Sk Lseericue 0= n.mbeen e S8 ne b Trem oo onpese. Ll G50
Iy Seeun, 154,365 1950

Ll menl, e PP Cal L Uod: BRI AL 2l o 0l wlawced e propha, LS M T T2
b




Ly R Al ACGED LOMI . HATCAICS

Hirkdman, Cry che represendsiion oo e reralam cd oerees, Pres Chr et ot
5, Wi REa1T

||".'Ilﬂ'i|.'l.ll.. Wl R TE RTLFRFARE CUAH 4 AR TR TOC T, fn I_H“-:I L] 1'|.-'J'=| sk
mank. In oA MLE ek, L CIWDp LT

e, im0, Hndgr, 177°

Cioihedr, Fusia, The nLmabar arenheproes nf 4 oeooor e | Y7o, PeSFT 85
b oo anoces ord Calecrn persedd g Tue arz, STgler S 00 o0 QeT)
205

Cood, Darcraliretion b sovan] vaciools: wl _garo1gs’s 2qnr ar, ., Pear, Al
Pulfeun, B, 5 (190] 157 ML -— A 2wl neae] o Mok lalen’z Voasr | reoremr,
Proc, Murbe-idye P00 & "AOAGEY 160 -2 1 =ale -Framz 'cwcar e P idkembimics B
regr ol oo hLclwan’s ‘Maila Tl oo, Fras Crnanw lll-:!'.-' PP | I L Bl
6L 1 -— The gremlizibon of Logrun e er 2o miasgang e anme alioael e
Froe. Comrrayrd Fhaver 5., G0 (LG 4990 70 64 (19560 4,

g0, Morann, Loctce poths: eeth diokzeql TR, O ddbiera af 24 Ver),

Cocdon Llawlce, Flace 2n=hong, 1, 1, 22207 A Judel 77 93,

Civannld, Uy zom's serice cipromed ma 3 sonyedutony o des 34 g, 00300 00
“lalang 1ariler representablinn problems, Peos, dlbes, 11 (1D 3227 51 e
o lvxe ol ooe®Biide oams hodd” T Dol Axen $E Saetmn, 4 1
I35, Tlws,w cFLingmiel woae, Poca I~ Flgicn A S ML L5H O3
—Bloacru] e T ey g, e bay et Tiow G, o il o, vt ez vl D oel i b e
TR R EN Filanarsl Oueer, a |.:I-I5|l..,|] S A - Himged losnd o mx ok Lty -u al
oAlEe1ER, AL, 71 A 55-A. — Al B erdly Jocolvom, il o mooil e 2,
Arw L Shatrst. B 1T (1955 A9, —— M O ccaarrere s ol ny o S
mumbcm, bl LA CESgERAcT, B 105 Bxplen votmots Sor e onll
Iuden T, AL 0L F 3 bl

Liquld, Crmtch, 47,

Cimerd, Rancty, BaamelTr ) a clesa of Wiocmuml cocl'x knl 1 sumre lies, vdad | |
L1 A et

Fomet ], Bempanpas oo B d2ves opipereat &0 secedicre Tone hmindc ee L oeticn
frple.be, Wonreiwr damedcs & DEHEY -5

R, Yackyl, kY aprer bonrd Noe Faoemes e Teee BT £ 505 7 :"".| Lty 10T 3
- Sodra g pin thanrede -3 wasrleee! whl, Barcaep® weaom, S0 0 1 s
Jds 7

Hreowdad, rkeaand. 183

Circan. Mophicabion: poenéltcpes 44 linge gz forneky, ¢ Beure Feeey 1954,

Gruder, Zr Tievmis dor Torkgung wOn e Ja, o] 19 Srklem, Aol 15,2 1 1d3)
L LR AL

ﬂ]‘u_ﬂ;ﬂu.\]r MAiw inlpeeh e v B ocrom ol e, e _I.n'h"l_l'h‘-a'l' ek guErationme'c, b
r19A2 WA — W poldd w Yl w e onoaprer o e sl AR S
AhAMiis, 17 (e 3 §3-04.

Crr Ibud, Bosahe fedl, ARAlSE MEbclgue dun 2xwen, £ Sel ke, 2 1360
-2,

Liucte, Din an anr bl [ ofErmin o peTLbens Mo sdaaem e a0y AJRTE 2 oL L
—— Tartiticns: o sorsey, P ffmpedecf At i bpepddes KRS UL 20

Oug, THemling o polrgon mea drenghex, o Cladpess . ' (10508l fy BTy At
Fapamb i O 0w P2 00ThL 0 A wehkena ST Fararkicedee i T
=wld 107 11317 — d|.|!||||‘.-|:| b PT0l™ 3 am e ROETI-0L

Oy, Frdm, A prodar of Samksmi.r, O Cnlroprg 57 (19!

ARG+ TH™ — A RTINEFA Aih

Lera reTk LA ror a6 propriole: ces lorc.ions enliciee ., S0 sneee aepet, B | (390
'Lk,
Tand L Racdo o Fuuvdlaes: sk e 1, wol d 'y T3 A n
Ial A% n reercecieivey cTawreen, &5 Lo AR5 Lo fank 25 26,
174l nes. Yoo, T mdrrieg- poth’cn, =P VW F20 1050 2045,
Tal:ha % an . T = Fan "r'\-:. L L Y I [ [||:|]'3|-| 24 - Rom o &
Wl ™ 5 ST IRSE WY 7, K et 5 W Foowa, 14k LisH ¥ r+7?
Pl cieseeles, T weewin . oy vl e nafw-dl g ifoely, Soss Lo w5 10318500
¢1% .52,
Toor red, [ ez, 1563,
bl Berkier ks d = aene npereagnt o cevaluatiom de Fwenes coneerenmnl les eléinznes
dla deedl = dwaleiowl | ikgd, Soad e, e, L 22050 I8 TR Thy 24
“ard . The manker of linew, cicccksr, oeted smed ooe mecle<d wrapha, Prave. Aok,
TR AT T - Mudem oo .o m P ad GHer Yanenhi= dnr g Tioeal ng lices,
afclilyna AP T 13 i_l"-:‘”".l':l I0=1?2 — Fidr o ari e worrali i leenen v Thaie el
apim, Mikyme ML 3 O1RF (4% 5L = A w il il g T4 Beeend-
wraphs, Fan?e Sy, 0 (1eEd 378, — Foe o moer ol itshe e yupeiorazshg T

Niveu o ogely, dnefiv B TR0 2704, — “he ncmmer T arfencer oradhs,
ARl M LS E2 . Ua ke revbe afa 62ic’ KT plapdr Bodtige .,
[ B SRLES VT R Chooc3o mmare= 1 beuolared erwch i, Baeene LA 8

ARGz EE ™55 - Lhe gxse-phRiakol, aF Bl d 2reudns, 4 LAY g (Ll enl
ET&- 3, == M rmbs- of Torciora (Mol & Ao 12 (LSS AT 1 .
Vsl s Y i 86 Lo ez &y ol grapbe, Mefis oFF ffoes Avame Sef 0 §
04 63 U - C ! maten peches s mEapcEn o o1, [f Tockemhachg
I AT =t mep borom coelum ab owle B ohgirs et A7 ML
10 7 IG&7T) 7205 %

iy, b owiee, Racpelin, 1 M o] o g cwidle o B dell ol cwlpm e 4071, o
(T, o

1T, T gnr, Froaneg sl e of e Taree Ol apr, Mersmurhce, 13 (19500
Is1 i bhe prast zooor esmmer e thaoren, RO L LT8G 15770,

(WO W T E I T I (L R | I T oS W L ) W EALE Py | R aer ol Sedles -
eIl arrcchici=le e, Ao, B0 10T 1RSI 191 LG,

Halarth Dhe=r 4as Mlesinem h=aiflic inmehon e hl 2 Al Lacwe, S50 WAL 4 1.

iy, 5 deacaion Aasp apied e fedreola= i1 2ambiosba=y analagio. Proe, Faowhm CL4C
TTIF 1591 T k.

II'I.I.'_FI.'"l', Sl_i|‘|_|r1_; Ik vior is '\-||q,||:|:_'||:|__r:|].:.l s nr s Aw LT b, S l_Ii'r':?I
LA

Harris, Tvhesc fed, TEe bl JH idepaiont 4 amdmr: |I° sam e cerilgroops,
[ T T B - YT

Than Bowger, e dacgens ] el g slcible feses e, Mt RSP, SR 007 229 38

I hasts, Lorrikdrw-king Faem il coolbgoaes, AA0. G0 ol Abh) kg X,

Thaadas T e anm =1 ol v -u-lllli.l'f_ I andl s des, Ehk wiene, ol 7Y S mdmge.
A4 w1y 137=4

ILeraicl, 203 :||.;_g-bn'_l'_' I_'u_ll_ll' =1 Tw T aary wweef oo Nm ola, 7 AT And .l|‘.l|'j .
Aty 21E-LA

TTerry, Sup e = lenl Jus @R Qe CHr, et 30 Al men % 8T, 2000TEE L A2

rriae. Fiov Her ez pr sren Hicee widksie s soten ool B oaess ] weereem. e
LI L L ) I

Te=eZhial 101 il g frnzFons, am-d o b inlcmsrior o 8 © A3 9 Ccrupdicng ne




LW ASYARCLD COMDBIRATIRICE

fahe dl¥e-zreez Inw wheed they aees us erpfladce, Phdo; Trer Bap, © LR
(NE1E(JERES S

Hlbmar, O the i mber ol feallatlons 27 3 Ilzesa Aagoae e finke acts, Froe AT 5
BCLLMM A

Lo, Mlle . ol T st cn dheaner s Tt sk nis o f vite Rt dew i FOWL el
L1857 35032,

I-imann, Z oo ane. WL ena Mreie, 1004 ER 31620,

ompe Cotecshong Js lihaeh Difvestiooguotieaten, Drlfe, T 76 A2

Hevalam, Genertirg Turcors tar poners of a corladr peowradizosl -egarree
nnnakers, Mule Aor, 13 1565 417 E,

Huulem, ihad: u, L

Huwinl Ths o ow T2 of hincmial zeeTietn s Fivisihie 51 2 fised po=er of 2, fros
SCHLEL 2L D36 42, — Fomiwle Reo ot prwwe of Seocia! meTaiqe '
dividble by i Fadd purmr aln [T T 1t I_|"='| EE LA

Hureas Uhr AtUEe versllgemeizerur g der binumisden Fored, wovi 5 26 0100
13% 003,

Hylkn-L_raling, 70 © embiral?elal prodan, Codey G4 3 (IS8 53-02,

lvaell, AALM., B3 {1¥50] L1

TaHcnakd, TFeoarc des poomutaboas of d= 2rranpcreald sotaplets & o8 Lat i &
[IF9E) 2313,

Tolup imab i, B-m W i) et alionl de " ove Tt on des Sonctions par o prdiit o=
e ITErs, ™ AL P24 C1947) 32t-S. — B Lw dmclan s ankoiacy, O 0T 284 L5490
RIS A4 . - el Pl w, Thare A e | |:|;||'i:!-:|l 45T,

1= b |mak], HooHig, 3ide

Ecab, Lalin revlwages of depods Lires, Frae Fomclar 1050 T00AM 10N

Jocoharall, Sor e oM ee d e TenksdAr Tooke b nn rees ur i leeneeier, Sk
Fra Selea. Facl Preonofods;, 11 LR 40 5

Jirned, Conkr, [B63.

Hngen, Jur wne el 48 kel e s denlrs Tomion ey snsdogues, Ao A 26 J[RAS
nNr-

Jorder. ACadik., S Qualgres e Blasr, S0 amee Aopd, 3 (1E20R 200 L4,

Jerdar, (Lwnmagl. Sur la ornbabilize des epremess pédec, Sl SR, R [ L92E)
HH 1. 5ar onoong gerecaliss de la probabili. & dee CpICRAE 35K, g S, W,
FRraeadl LIV 1N S15. Lo thecre-ie C& peo s 0 it 43 1 rgand gesralee
Aema Al M. (Weapea T L EI-10 -- Utz ok L probs balld J2s pouvia
répfices dens lo s phncrad, Ball. &4, €7 (1000 310 42,

Do, o Loy efukea ale "Tr vl ety ok o des dna T 1t alpchriza- oprrikrmizoz
F 1 ‘mazmike A= e ITRIERIRE Cuiteaal . .rr";l-'.. 4 il':JI"l ;‘E':;—JL"II

Kamackseh, Cansinedlsn oo soemal elpe-woe e prag T G5 RORCACT T TE-R1.—
Op ar, wik e Fama sy num 2ex, [ cklper 1025, 12 (195900 385 27 . i) wnan
thaorem far =dpechnunadz groshs, fooff L0, 2 LRS00 51549, —1imper o mits
for some Rareet nurkben, FOT, 2 40mTE) 3232, — i dbx Rarese noar b
MR AT, Eec Wisierlon Cdcerencs o Enmbnakorice, 1953,

Kalblkech Sloaten, Un the manita. oorgle ree edee chronatic gople mobee
eadora, SO F VMR 20 , )

samixr, Prmmodos carmarl ey vebeury 21 ssnelleg s I3 S60t3 O CRIEWE Ir
vesnen, cear WP 4URARY 193000,

Tl AT - Ak s (]

Korosid, Vibop 3orhe gl Anhin O An, 4veae, B A LEESY, Db cun
arrmrial scop Abschlzrene b Siwliaeet e Fabkn 2 oAt Orelie, 2dF (| 20EC]
31 -2 —- Lemdgc ncuers Abszhdlowaren b= Zliddingsccn Saller 2 &0 Sl 28
clsady 14300

E:|_||-|IJI.3-'_ Sl o o il "||r||'||'il-1||- s :EI|-1E|"I«.'_ LTI I T .'E.'__ & qul-'ﬁ i =
The acymiiceie: (it 4w T s T amaanliee slemerus <m0 cwme I
JEERT M 8

ka~mmzky, -Tdie 14

Eunkondy, Fonednr b e prosBme Jes amEmnges,” S 7, 12 (10edy 11524

Eooond, Liertsction | werfenis Dor SYroms ol ieee sa° s ol 3 Al So. Aaodp.. L2
0D AU, — A eonfecey e eT Eefaand y arme noer oo 0T EpCEerE FIeoRen
srpare A0 A huHn, 3 (I SRR — 4 theprar o Tfmite sohe, in PR, 2 et ]
e 135 27,

Eues Probobsls ol o sonBpEa Moy @ noond oy hapoany loatbhad, Sl A
LT LI R LR L BT

Ko.gky, otz on the 3a.anek% mnksh bou problem, M- Pk, Cer. 1247033 28-25
= e |'rr.|||:_r|'Em|'l1:.:-11'i:'-11 ElEn ke e la S le ermdinnieine 2 77 der
Lhe APt O MTTHEHIEE A - Makeos e crcle Dl ik o - s FeeociTic
wean g, et S, 13 CL0E) T le, — Sl Ak sls o v i, AT, 1B
[_I UG <1510,

Exooay, Gocld, 1400

Kemsus s, The apmcernilan oF cthe Lk reclim d=s o " depia tbiree by mresns of & it=
M=remios eyealinn, Ond Smfoene W5 33002000 115 250 ThE SiIBpPDoLE: eh2er
Ll Lo gleepe _alan IGTI R e, Sa - Byl P AR IR TA) V1 G -= g3an o, o
il o He ‘prakeme ket e pst, Bk DeTmes Mo, AP T1ATHhT EXO4

Elukin, Mewmar, Lels e of tha borleiay supries, JO T, 3 (1357 23 B -
L e b el Peal e na 0f et et WL SIS S (M N R

Elcnsr, Fared p1rrd W st el AL AL 1 IS0 . MlosEn al ooneser
clawmects ol Lk ol s & o s oush s e o s akeataned, G S0 S DHed 10 0,

A eon ey b Fribtg BElore n £lemms e pEsl nroes sk ald 2ad,
i1 1"lindes Hakme] o G50 Oin Dedzhinls proalan Lhe ook ol ncnclecs
IGraleem el dree oS 27 LT RO

Elriln o, Boven i1, Tremenn e ot sin e Iegerd c s, s LSS 25 1 6-H2

K], Vichor Foxli lh.rgc 1. e f gl af ERTIUPST 23T,

LATTH N Jradle v nowastnm ol diees, ST AT ':Ifﬁ:l | TT-Rn.

Ko iy Hepud g, 1477

Emt 1 H ek ol a0

Eoachlzr, Fol:lng aerip of aompe, 07, S {1065 [35-5E,

Kalle-z, 1 b o Tasens formel Maesad W Fieolr, 51107433 — 8 prowTiy
O e ceBdanis Ie 2 gl poado: sxzace ko of haespecaalle] insdon, A eeisk
o Cabrir, g 1] =0 4

Foivsi, &G, Juran, Gnap-rhler o8 <L #nmanticwics, Goaleg, Yo A0ME0 ST L

Bomwrmres Srrars s s croh'en oo senenobes e e wa dessilla gk paelfilon:
o« o b Pae-a, T H19ES) 2-11F . — Vaesr bredie =k dis chebnme dnalk o™ &
acals geets, (LR 208 MY 1-) - Gu w e wiemion o prolyome AR Sile
Gourm Fiowaan GO T JI58e A=5 TraiceTent tinn®bwnE i mrobFKme
b Vroare e e s TlE e Ae S e STeween . Eediers Sarn, (IS ERR L —
Irerrior A Fl_'!], Wi al= Rl Ll = on aele o 1o ||!|'|:'.1l|i|1|| an ¢ mdum et
A= Jelators Wrareg cornores, ©OF ) 0 DR T




228 ALYARCED COMISATTOM S

Ereger, an bequallzy e dhe deghes Bomem qwenben, 4008 Snitoer, 15 116k
EGz-7F.

Lorronga (L. defy Mowvellz cmethode Poor resauchs 1ee oy 2 Lhe s Llwm J o Pac e m-reer
[0 TIEE, S, desd hep ST Melins Lerfree ofr A, 21000 M,

Lepeies. Liecavkoe, noasl oo Sl drc el Al du Gt Uamr wem
defdmioirer g Floadrul Srafwecs efer Tomes o 2 fen Y10 1317

Teprengo CRemd], My nr e amr ‘et itz e . endme s, Sete 8005 TTRCRR 27103 - .
uu.ﬂ.w.‘:ﬂ vernblatu e b oimHciam= Les I't W14 am -dne MO [ TR L B B
M- — Sim R o THEHLILE L= 1y T T L L A o e e T O [ IR
SR, - B lwevomrAraisons Folhel o m meaegs, Sigtn Se, o, 2T 00T 13 40,

Lelencl, Sy Jn nmesadea Locoorkel=; 2opioalion aas peomaalz g, Om G WU
16 [5a7) 173,

Lomdw, The oome fod 530 1 BR0MG eCrwcoy s, Full, S8 applpr., 154,353 13 1

Lohnee, Lok, L% ..

Ladez, bur quekyacs ppect] ormematcore oo edmu! ces prakahchite, Awe b L
Lifcremedr, LY

Lo, Dalor, 19

14wy, Sur rfrarin de ia foecme expare dislle, TR, R 1SN 7 L T e -
RIS T "'-:."'I‘I?“-_ rl saulmn ol widi: bl |.|-=|||'. durar’s % o A2
C1ACE 7el-5%

Lib, Sooraviy propeses dud  gemesdcng fuacrhen Jog Sikrllow e ibers, £0.70, 5
N PEEp 2035,

Lidgxrs, Ekw rovg Ferolmu® dec Erpouaiblpscentet i 2 Waltisele nl.oalcan
Ted.nung, M., ISOILERE CE 14,

Lz tean, Keprcserdriaong o 38 B0 . o s Faomn A WAL, ol be i 1823

Lheed Shepp. dree~ oyclc kngibt i & nad-oo sorneaeetion, e 409705, 121
L 1'weih MR L7

Taxlny, [F 2 alic & .ady? alae el zappav ks i morm Teclwm =, Mrorawr W, 1 L ]
17540

| l||r.||__ A Jdunl llllll‘lf =||.-|“'u Im mea, FOT ] IR S

Iowa, i hw vam Eoeae oo el corieng e b o oanl < Jireriicls...,
Heeld, U F A CIRTRY A3 -,

Luna. Ao, Comop, (19750,

Lixkra, <00 the W X R T a7 FUrInAras mratoikats S0 e, Feoo, ey, 122 fidba.
<3 (13T iE3- T,

Masiahom, Lha ing-era 1 pemmpemleang ne e g dheesva o a s o o,
A MG AT — T uerh=leee ol porerad Lhensznes #oecisldca o e
arayas, Frecs Londie MUE 15 419G X1E 2L

Yal v, Tiaria Tl i e merali e B lelA s, Acit o AL T, = WE)
913

aras, Dol Sxenla =F By, Sol, Ropavrs, MFuREzf 20 507 o]y S50

Marriand, Sur K CLangiran de s tiatles, dea Lo s rwmen Sne.. TSR 130 RN,
Hi Ed

Mamys, Mine Berrenends, A T2 1D HSEN 2]

Mel=ak. A hole on hormegaresas oo Hl ik, LA, 1 0PI -5

Merd=lenhr, Perstione vells cooloml Chpoa cwreck, 05 285 4 K1Y 7F R

e ik o, Clopr wlive lm ey 0 S ooz a0 o o a2 o selbsesds ofe JLille oo,

TOLIG AR AQTiCLLS LW

Fhoup o ot gt R OO Mok

Ricoor, Mz LT @ Tl Clara” =wTin W Erm e rond's nmileg, o A st ey, b
(LT R

Pk, S abh ol SLrome o mhor U s eeasmd e, cnod af ergesscr sl v s, 5.
Teafas, i L 45

I, Bcaes, Yvnon, Ledbowl ad owectsone o0 Fols wees, OV T 4725 T

B Iner, & comtd@rabaci] tFc-aiom <as seabenes af wts, JL Seefas RV, 1040 1 U,

E' liws, TTil o 17,

B, B LA

B sk, Arwe mool e a7y 5 o ore o Ndeen, P Curnfredye [rfee, &, &3
CINETE T OET K

Foovekn, e Burbenss of repmeeerla, v AT AHGL TR0, 15 SR 22T BRL

bt ol s s fioncrw mal “oene wla ame reqenay e, P FRALe = 957 1L
oo, |;_"'._|. Foarr a7, G CIRGTTI 1L 3,

Adrincy & Tabkass gu oveceremd d pobvetme: de Sheans, PaL foe Meesal
Lhlgradty o S° 1 LAl Sl .2a rarils-z ode Sl hesg o4 123 vade Becs de Befnwsall
el i v ol w32 LU - e e vluees e b serslladior Lz
A ubres S bbie mog, i, e €01V — T elare dhanc A s Az rear b 1elise
A e s o S ST, we T M = WA 1L e i [r9% T
Nelvad (14945 ) — B i.l'J.| viezee 0 b e ale O3 e 4 gicke e emlres
e AliCin e g, 3 puimr, vt B3 TIEAT AN . — Tablem z oo cluse 1Y,
Toegiand2 1Gnel). — sbnd v Fubl Fac Ble=l, me 1IZ 01900 — Y32, w1 RBrigrase,
1V

TR ST B G b B DS IvOeINECDG Limiter, et Se AT Bl NIV BROLG

Alaecd, | Jdiz== B i rjezee (e nn, A4e S0 LEed., |7 LIP3EE JEy nE

e AnEher pasl @ Cacliy o herFuda e gacuting Iecs AR S I Ne AN -
To=— Yariow pronds ol Capk ' ITenoib fons eanci g e, i (=Bl cr, 1367 2]
0k Fownearap Tab=le fieea i [ Lane v, 194575 1] - 2600 ¥

Tlown Mo Tiin |:|_;|l1-|| w15 ows 0f munya, (TR A P 15m 1 T3R8

[ CTTETT Tl P lalans vire b=l iy Ay, Aeppedfon {uminlfs ela Af LT CRRFN
in-1.d

Bl Thomgmbe ol wery peueod & 0 Letin reclmgios, O 88, 11405 @011-17.

Mo, JUwomaun, e, 19, 1R

Tinee, blgan, Ml

Rlea, Yaapin L oaclaldre of v -1 on oemmebniz proapen oA T3, 0 LUer ap 140
=L Anodmosew rmu in lerthe B0 nomaw T dame dp S aou-ids 4001 ehe
A e ek e Bl e g, O AR T IR 2R AL Aeemande ke
Iewslepr enk 3l ok Sicheg finnbces o st kindl o) Recefoen 22 50 131050 35
== Ii-ime wwebera o the =eemd Rien] Swde S0 350 3535 5wl

YMee e ,--rr.luhu-x-:.l'. e r ol wrills I|i'\-||5|l|| A b Newiron W B O B | % I e FET

Wostic it el [ RO T TRCI o 11 L JESU e I b A B R 1 E

Modakin, Seracs, 2B me for gepha LA 17 T1IERE 35—

Tk, T g s A e o 0 AR e pnAL, et Fese! S Dl sn 21 1R 9441
vicle o gelestesd cembiratiang, Ao, bote oy Bl et o R R WL )

Mg o e mrim 2o P innemtir e D ML BIWELIE EL2E Dy thoansrapy
wedherd reaiceraitrease, LG TROIESN T 2 - Ok thr reemertiin of
Vopaee A wrps AT TSI TRy — e Ml |||-:||'r 1w AT hl_ﬂ |l.-|||id
Limes degerei e W F C15AT CRo (W,

TlubBing, .. Gl owekladicns af oenblnstor al shewr e, oo fmHa -l 1971 16%-2E2.




330 ALY AWCFTY ORI ATIRTCTT

“Jamjan-Jinh, Lhy g lesionla 51 LAROW. Aren A8 00, ALt E L]

Wararass, SUE |23 trdllg iermas por l23 7o Bore e enliec ef Laoee 3 oialices 4.4
théorcd= mokazibes O N, 20050 1145 0, - - 2 padbin] orderarsd 14og 2egn
1harn bz aecbabdiy thousye Seh i 230 (155 %] B, - A rchremen: o7 bal g
theinewa, Slaend Alinw bl (1905 2:3-4]0 — v’ erwalom oo al:ce
P—."I.-, o B g T ler theorer, Skeat Akrwarieidesr. 10T 82250 — ozl
b TR r ks meklils qus lcwnarz: b oo baw A lriws .?||_'|r.|i.'.-"i|'|l"|. Aul er -
Py e iy, O, T AT -0,

Pheravata, ok L MH,

TReranarg Canodmzn, iy

e royarn Fliies, The corbacrorls of Enock-one togrraneonts, b Asbeers, oo
Lt

Fkol ki, Lhe #34 [@ing of = sfresre, Awom Caridtrddyn PoaTed, 5 A9 63T 33500 &

Phewmain Seney o dhe nomber of geowrides Gl diole 0uaep, S Se0 555 B,
Praslavyr, TO0 11967] 2575,

Bleatiam, Boamk:n, Lady, LG

by wan, Slezp, The Crubl= d-zie oo p prohoem, A M8 BT 110D 28 AL

M dac, fu- fondee nasimom o'or Skmer Ldang e 5050 orn 23 penbtizos e
Artme s, L2 049AT 31510 — Tondeds Vi -2 naz nad.. o Tl S0 5 47 D bdedb
[l ]

I-,'h'q:n_‘ A omcoel el F‘I‘J':IEEI. ol M iw capm a1y, MWiFrunr Arck Wes. i 1507
11522

INheme, ERCie, [R51.

Marmn, The 7« 7 Luwdim sgquaees, dnm Euperiir, I OLLTHp w7

Cberactedp, ComMiralmache Amacibbcilam:ange] B Kelloncn &/ Agpalon, 71
a1 " — Die Arcahl radhe-ivaritp e w-om phen. SHdaamal, M T IR0
1211,

Crsracd P, Bevetamu o peroeeer secine, P, AR 1Y 013108 J65-00E

Cormek, Leotr sinie Weralueoet wi mpp e Iy Bl w limn Preel e Sl— 0! -
]‘I:'r;. :'l. I-Ih']_ Tin¥, fﬁ'rﬁl;r, ove, el 11 I|"|:":|‘:I' FLMd - Tar: rl||_'||;|.'i F.orvonz-
17a (ot ol Az musoc Tacelon of the ewss ol ®arilo nfy 2 alialabed _wo ccaedcd
varfaldmi Aech ger o, 3 Cla e 2% L e Evelopowaner JeTavke o e koo
i, A, 2R (A AR J0L

Lo, Lha romber of e, Afnms m Ho 3 (1 3) 34550,

Fultnar, :[arary, L¥6eR- b

edcipore " he qwnbes of Tull kel Wik, 8 8lenentz, Sroc, £ W T TR R

Parear, A apte an e emi it of 90 Lsg s Irrermlon “norouly, Shwere, Poae Lfopt AF
17 [1U65 130 A8,

Purled. MUray, Lo

Th I5p:. Qi che detimizien o4 ewn md okl petoudicne, 4 000 0 H0e]) {24905

Arwere Jer ore senc £ ARl Acta &L, LET1VMIM] Z20 3.

Pilym, Korb nabo-ische 8qzab [bestinemuand: e Gry=pon, d-rnacn L. oty
VercBeluimgry, Avig BT PR DI5T [29-25 — Brre po famoemrdi o e -
sics, 4 Eroeh, Pt 5 Q10400 117 1 H e reraber of ol n lattic: palvpona.
Foo T @ 00Ky LIZ-J.

;Fl;l-p-uf.l.'ﬁ,l _A!:I*‘\.I'I. |_'|:|.:[ p.rub.m d-_- Pulilllﬂ.' I ITHUE, ||'.'|.||r I"..\'.ru_r'J {1']*':“ T R

ELELH_tillal®H — %12 I'ECTLTF 31

F'-ru'p.'!rd:_ TR isiom 1l vl g o imqu e 2 sauls j||||:|'_|5E1: ed du xu':hgnﬁl;é
dornis, 0P, ZHAE0T AT O

Pamown g Ao o poog G65E Al nBlio e e oenaie ilvnfmes agsocks 20T orshren
PPl €28 e f194g 1173

L, 2w o 1960,

ooy, A ffs Aepales W 501505 R4

Frlibox, Lo Bevak « mas Saloes ubet Fernulal area, Aird, 8 wnd Pieee 20 015 1LED
42—,

Lwoor, Wiliare, s ek ler prb o oee ndon: S, Preurd A% 1131001 54250

Eadzrenct e Uiy ihe Paclisn o, S, Lamace A5 1 0190740 2d-14 — &
CUMALTRIN e~ e [af [ paelELze (vecl.oo, e S, died. Sen A AL I:I':I'T-l'h;ll
“id. — lise Devmicr ovmelficier . L0 OGS 91117 - Yo wapen-
hean el A0 RS AR S0 e T i espome emn o I pa D Leaelicn
in o wried, Aew W 5 N7

1%l LR T e om ke l'd‘-.'\.:f".ll‘nn. TRLHNTY v, ol wose s, 0L Dowatan 308,
PN & Sl

[an Jl'llj-'lu_ LS TERI LA

Foarver, Ooo 2rakkem af formaol Ing ¢ e Sogcfmg S0 5., 30 C19500 D5 8

kA, Fuxlincsl ourposifion pailerne 579 Fovrs 63288 rovasion, Toare, ARV
#1000 -2 — A [efioad solaben o XoAcqrpi ek =4, CAM, 18 40 58
T

T4, Thoe on-oce-atia af locel » resbrigod 0 ph O Lomdee ALY, L3140 P35,
RIS K, Tow iembes AF T erboomed aig 263 op Inbclled sl CF.94_

AT R LY, A etk o Lo sdlper ol Turgoca| disrachs AT A,

T b8 i e gniwibunans b dkc ozl prowlh acokkom. 208, 14 {90200
Lk — S kgueesing wit v anforrso et AW HEOTACLD Se-1 L — e 1Tie
L poer . soare erenlyr grapls, £ faseac 8 (1SAY W - o I
of “paebls™s Lin goldan, AR, TACRSET F=3 —These ~FSS T qetHons o
carbfrasruml Fualsaie, 01 W TOLRED A2 4] duTL iobrodoe s ve ch-smadle
m-lr mrniadls, K07 T, 4 (1988 10-T4

Sz fiel” ke weny el goopesd oced denribuiies, A58, A9001927) 432, 55

Seitmam, T rrein Frobdam von K. Zarackiewles, duie JF. dnad S Hame 910050
133

Aernkr, Liobgon, 1ecs.

Riryl Qudquza —neargoss s ke prohobilags des esonense 1 ce gmdaria, 1,48, Aeres
Apf. 3T CLA5F 59 s, — i rame ke o0y 1B |weoey ool Lracy, Prkl L8 F Bees
Ararl, B 1330 25 B Hhezrig des Gl o, ks i wee ik dhibiaya-
ors, i0 7 allagena apfin, i, 1049 17

Sarei, Irdo, i, (ues

adw LAkt b, THER,

modcg, LDk, e thes Llrgor>., 7 T Maer, 214 3%%) X050

Fig e PAstizaz bitgiws, cmiclures, orrea-oadsnca ode Cialnin, P 525 5. G
tldE I [4-5%

Trezn, Lhor Partitioner, M Al 190 70090) 4503

Fomilkn Bl 2K Todig teaanuler, AL M (P9 JAC D g 2 AR 2
APRae VA — Tl pritl etz of e g munder, Doake L, 180wt 2SS0
—-A e wrengrg b g 7oL e | e Lain =B RN o L T DL e LT S
Thee rher af bkl aotorel o £aon 2l re=g e MGV T AC D1




32 AV Al LRI ATCMARIRATHDRED A

e amabEmglirs] Gemofcneea ol o thesren ol Pobve, J.ooaas, S 1Rt i) A B

The Shdbngd oA oF ey by D &rd Cle e tond, J 2R 0, & Sied fRaeis A TR
LTS — O+t i inzr graphs - marsings 25 Fale acls, e AF i,
A1 :|q|':.ﬁ:| iy T e YT |i||3 fevni=ng i I T al TEhirmer s s lad e
A, M TSEM 307 - - Teroemmeajai, nlcbhewer gromee i om e ael “epel
piidene, wm. A7 e, 309G 38T, — Theeruraeration al iy beilcd 1reas b
defreey, Folf, L85 ST e 10 2 Fofeels 47k bglad Thaaz, K0T, 5 [d108y)

ML MIn At e G ETICL SIS 133

bzcien izt s Lrze ke lmwiz-chon Powazeeite, Boas 2o Kol Shean 18 T
e AT RIT-0
ShorilF. RBedlem Iea v e vuri wsnt s ea Taenliieg = naly e s, Cretle. 44 01337
4407 — Fler noeilee S ol g Iy v euepiwivm - noesendue v due oo
vl s Fowd el wderoes &, Bosdrie dex cemgeeer SR REGS Bt lend, Maceefas
Armahe, I8 ETTE 237 0]

Yhaley [Re "pxsscla Rhopaorical-lens, 8925, #5129 oE] 4, 2 _miarcks

LT N 1 7g e % T af Aeare aEgamess mooar emonbs, U0, S TlaeEn B0, B2 g by i, o, Yot e Fenoecke- Mo GGk 27%2
A:ncddun, Hedket, 1M, a Sfexml A A T
B owwddmn. Carmr, 1950, 1955 M5, 544 R S i T s o e m oo e e, A M S fhongr e T J1A0E] 3536,

E.LI_I.IH.IL.FIE,H'.L.%I:. "—:_'._1.'

yor Jel il W cemlaal el Fuollan e, Bt & Sy, 1500 570 1T

Rrocdun, kiaplaely, 1545, L. o ke, B mzne ey dzr eomars denen, A Aunaes TG L] LK
B an, wARTme, 10SR. \ e AT RA o PeEt gk s 2 el .o stebistig ces ok ko AhEece de e laawg-
lprdan. . pane, b he ecesie iR o Foole] e o 1ol e L Tearetae s L Lo, Mud oM cl B, e, 201N 0 1 — Sop Uk peaialsaticm A2 1 nipalile

T (Al A2,
R vrtre, Recurave Tormm as rn e dincol v dafaizee, o 0000, 5 56 230 1,
bl a ELa roalli -l cmad i ol el vl 20 :'||:||ﬂ=|"|ll;' WL 1 mms alion,
Froc SotmSergh WS Do 07 36d 35% 41,
_;,I'.-H-nl':iliu_'l., £ uew Al Al e pRo AR coman Y, S AT AL 1A G - N F il \
A pole oo ihe ppee- of 1 Keobensim csewnl A a5, B (G T) Sk T
Aodr gucy, el 12 Acmbad & mioldrs 48 dSSarg-s=cl e polseons O iendels mt

L. Cwwney Dees, 20IU55] 205, - - Omoche Sofivilion o 2 G5 ol an e 14,
L T A Y b e e Shoa lmanemad Tougye o, Froe, A 05 [3]ED,
R 1 s wwnigpes s oure corsiteetfon ke Schemeed, WL o,
FEOAEW T — em an errseranl og protle, AT, 1 CIRSRS 29 3-

L T Y TR o ST [

¥ed wurty, [ hzemaraier STE By Blog L fic thoeores Tared e WL 30 10T 2

-

e Ter dn Cirgnnzie, AL ver apad, U RAE ST

Avye b, Pram - 1nr m I 1m0 e v P el BASeL R &, 1t
14

Apcg bk, 128lon adE

Arertieh:, Goi baw!, [330,

Aol LE: rewebnsr of eotiong of 4osol, 8 3., T {0HAT) e S, | e of
Wz sdunchons, & Fomeaclr | 21 LbFbo 240 -0 - HoA cCalptbeca, . | dM A-T b
TRAYE

Fiw Fuowdl, 1993 1979

Hobtr abkman, 19, T

R kfurtp, J9HL

Hioer, blubtes ol 2b0s A and, ., I “ i oHE SR e 8 ORHly TR 17, Wieeo -
Elm I'r433, Madaon. [,

T R N 1)

ﬁ-,i'kl LTS |_u-._:rh-|_ul" H,:ulll;n'l.l'lllll ©HY 1A :Ilz,ﬂﬁr“ﬂ-‘liu. A a o voriaf'es
w; ne=grachan fommulas, . Sdne, 13 (2365 ™ B8 — Genne ) wativar ul Laprare.™
weparsiol Tor Lonodznz of tosral InpHacyr ceflued warkbles, 0. o, 15 (1902 h)
y1i Sb. -pediormgr o o Loprune engeenedion b ceear v ol en veciegallal g akiee
furcaofa, J. Mid 1= 1061 1-LE,

S, Trarsration Ao camés Bims de o/ O Matscille 117462 — UeoméT i el
vannn Dl =03 AT o =T e U nges Tars [aniw 163 ors res sgirie e Mo ile
diAefbl, — Sur B chevacoeiman Ok peimimi iy, Bl - (1390 - He D
Bl e O peeine b, prgreedle 2wk . — A ardsdrn |1 Wermon'a | e of
oy qomangr, ofwe AT Srairdt, ZELIPS whELE v, ansim, Ceedde, JI9 [ 1OFIE)
3iM=F. — Hu- ko zobatilul.non doal Ler cyiles aahl orcecusa @ My s ecrilicn,
T (155 = Tresipcures. .. o plorwinic Aric, ©radfe, PO ITTES (0-2

3?_“!!. U Al "'_'1?'&:_!‘. ICRITIL Jis, Az Tyl e oo, Bree B e R
Pebs. Fotmadg, af. Moo AR 0190k 19 — Acllhweliscie Edgeose wle ol Ko

e Thz momber of 1o wibl medzs o o' e mee perily ™ fendenil - Pl o
B EL N

P I TR TEITICN DI CRTE TR R E N CTY IRTY R SO TR TR 1o ) 1T wrr [CLETTREETTE TR | SR, L1
LA N B B P I T R o R o RS T

SoEeabe, leeralsd ey, oF atare g e Bigeqal eodflivies s, S WA ST QA0 T

Fowomire, O Fre e £ aenblens 235 waanakg w Heser s foncliong, Lo ear oo
e A W T 2O

Hkewn, (h 1% s thomery, A 20T P2 0

Mo IT <1 1A

Howepqn, P axep, 13060

Sesdiral, 510 cm paol3re cONETRANL B0 CURCTL S W PR, AUk, 5 PrhaRads AT
MU I71 1

3 hem LUl Areemcinden FETAAT., CERF. 1T A0, W Al Redf Vet f e, 4
VITHE. ] Tai=F:,

Nongd, Vsl 1RO

b S e wrdae gl a0 Lo acitle petiz] Cezoreimane, Pooe, Lo W TR
=

5ok n Tisslense Coockic i 20 pen - aied welbometic, 2fve Yoo, 24 1o a1 As,
A LI 1 Al

S e, A caw b e laral idemtioy anc il aorckeatice boctbe ccrabkm orcor i g Hee
Frs vewmnrmener 710 1a = r, -I'":lwll_r'..:,l" Faafodsam s 11 £ Kih Vali 57

A, Hoae G, Tl 291

Joernen, Tealr Pu okt Ar i, AR A FPEHAF Hansae, 20 a7 32D, . [k SEIT
R U ogreupgee 1 pire - epllcben Memge, ALE, ST4 W08 504 4, JFe- zire Ioom
ter e n snme vcE MaEnanT caed meme Aot veisen el sl LheeTie Jor el
rarnic e Ao A%t AF Yemtiae CTaedb ag, T LTI et

SallL By covenge s Aah=il e | el w der ke A1 _ 70 1SR T) R0

N oachew, Tl ol yeoticatiom e plawe ootz wes, S Jp pf B0 2aes 320y 127, 86,
LUt I 5 Pt N S L F T R




134 ADYAR E.D CHI A LRI

Hrartiw, Wal=fe=ah 1K

Biaw . Hic oo ie-buwllicivfun | Myl AF, Tidfrvhr | 20 Q047 7|00,

Fuelips, Sac ure pénfrukecimn d= lu s&de ce Lagrarpe, dreafor 5, Crde pprmer
Sar, 21800103 &

seochz Lodties patka i B o0 d g2ooin, alen, €83 4, 360 0] J&T FYL K,

Hoaliky, A& Yoruzhi-ie hraks ano coceancd widbh lcea -k seecict dzne i,
Fa0 0, G R

Avmghi, Tl oy el ol 1w Gl o fn oz 4, e, S dr et 5 (1998
ok

Trrums, Mockin, T

Stlvwesrar, B oae 30 r1e CEstdds e Lepenced ., O F G645 003 50 Apeirebyr
theqew ot panpz.oea. A 5 ] ARD] Jol- 280, B Snsed TR

Herkarcs, Sdots Iy mdolbs Sy m w therty of —as:iom, Qear . L. .
4105 Malll.

A, Wl 1977

Sreberes, Drdde, 1933,

Tuwmite, Crperabr E MArsier g of PemOse: sEmia ke, - e s
Aochonadsted o ol dde polonls id scnigtoaps LT, 51%RERE T-1

Taics. & gaeralzatian o the baller probi=sne and s s ppivas o0 o e e o3 of
NI JOod e Ay T |:|'=;|‘|?} 1737 — il v wml of § A leshem g’
el A0 A Seuog, der, 2 (1957 _T0-L1.

Tararl, The SIgAtea £ brackaing and wwir aimretaEm, RawH 400, Wk 10
CHeas 23] .

romebn, ng for oy ke A" kA0, Sl BM, Fraeed, 3BT DI 1

et On wmaltinesniall crcctioonee, AN SO TUGE TDEE G

Toime.ra, (- led Afrnecs o e s o Mo el Shoasafies, A
ﬂﬂ:lf'l:l?ﬂﬁ—ll" —iMin ||'.l!|lvrh;|_,||r|mr| e g P e boem o O ywipeml [ R FPRT I I
e diaus, Yo relies como'es, D8 (L3250 270 0 — Swr |1 ofrk gz Lagracg= €1 res ap-
plkazocs, dhdm doad Fap. ae Rolcus, 1l

T, Equivalane s Clnted oF Lol aeguint g, AT o LD E CIOEAT 2EB TR

Wi, A ocmbdo of poosiaone, Mros, Letaban ab N 1N U W,

oS, e iy wo el dlnees 4l e Gtner I It oris ks Jore i e apéuinlim, el
Fac, Ldecd, O the'preadte, e, JH IR

Tl'hh:.".Th'l. Tl al=ie e ol ;B 2 =l Docirnie E Trnal H-'i'_r. E I:'l'h'!ll'i.l
147
— MNimen di8 inhrg pmeruliercd, perwori JdICerend dl e paEiomd p=reecmedc]
Mo, Panpd, Av2ad Slidese, 3OLEXE 121 37, - Todvileia 3] e i bincm aii
Cedlly caull g iperaeemeimion, Jfrobtares 13- 1W0409) ©, 300 due v'neps elle
Dt meE di Wk, Benenid, poodicicnll Jl Ealerm, Dol 50 Cafabeow 1011050 | -A
— Dot i & -z Fi Ferendli e d Tulern para ebizaal, fo Mt earaie e 3
s m-m

Vi lacd, Favu-gus wic b= poobabilitde wkaler ¢ qur ke zrakifme vez ronzomies,
Are. 5. Koy, Ergxb ey, 240050 136 34, B ez croles dia; abnlilaGins, o os M
WprlAse 2+l T, Ser or proiernae dc menenbabieny 4 AL TLEL R L] LT
Coniribmbosn, g ciude du probsy des frb-opalo, 4487 {190 KEI59E, —
Suf an prabenc de onlhiceTations cF 50T s ka by co-tenes, L AL 2 7150
0E, — Tren- At Gbwann Al wi DLy, |__i'rr e wakin e, Medran AP D3 7107
M- — Ten dncxeepmwedicls el ecur s Je el &3, B i Sz —

FLELIIGSFEA “F.% = AILDILER 13s

An gl o Al Do Bl b e o, W74 g LA AT -
aleie B g sl B sy D1 S0 T 6w SER-T

Triezm o s G eeme ol cearAl polnonolils Felal 10 those of o musrre, Aadnelve
L P - R

Tolnn . Pp™ g eoncdde,, . W Legse®, O L5051 £5E 520

Terar, Bvazi. Roe, 195,

[ A=, Ao e o B4 'm0 -'|u_|||'|._ oL d TR AT — A sy T o

ALE Rvbs, LTSN L OIS XY ARG - - b e w0 sl dnps AN, TR [RARD)

TR 28 o & cenaLx o’ planer mopie, T_n A, LA WD) 10833 — A conFgg of ZInpaT
TOPR TART DT S 249 S, Tle i mmer oF poakled plioe Loes &R 3 fiven
shoi, WS, S L dud) e LK1 The sniinanncaar o PIGEr T pa deail,
AN M AR B — O U couzieraliome ST domeidl mou i ool mans,
Tw Rar A Corwr-yiion, ey U0,

T:.'Ill.'. |__ Feeamnu. (s fewn o’ [T U'Jl-ﬂ‘ Llremeaifnr @ (15T HE-R4,

Yauwalian, Ciaky . Hypeeeplz e agedaned =i 37 wEbopke, S ALN, T (195
L L

Wdke*. idknracc gmnbs 2ad Raecs mom=ors, 7T 5 T1EE) L5 47

Wall Ol e gt Y S o R T g

ol Mol g el ol e e g il aieatioe e, dend <AL e 5 I._' L/ f11.

Wearer, Uinothe cor wacdeiss af o cormoiprmderce and « ncrnawclor, Paoas JOAT,
LO 11wy 208 | . OW &bjI el 0w sifn ol shragpah-Joitan, ML ral Apsi,
LE A pak 162 0,

W Aoy R sl s actien gt I —Snx | et e W 2R 0I5 VR

YWepnzr. Lmize Icbhere e Sirlinesshon Foiden secies A0 arles oo odeie
Ieaio hanzhnizo g, anwen . e im0 Teraea lealien, .rlrm,::'ul.'un' MFegereamrn 5 " 195

W L oAb e Dy o0 fesisin o] lioile secivs, frees, ARCE 13 095
T4 8

Wals Tiea e har o larn wpe e of areer okr, BT, 8 D10 ady,

Wakp ey e J0E CNL St pemncion s L eeics, anaT, N, 3B §ITIAT] F

Wt ey, % e Bt ooiremmo ] el 49, W Do 32 L UEVE] ] .,

W, ke shilgs pesecsn g G Bl copmahent, melen LTS R OIEERY S — &
A ke | omncioz notheslard coml: nadorsl ap caki=ns o 007, bIT9CH 021G SA.

YWliares S5omowrs ;L"‘.-I|H'|'||.-|| Lo 1l Tancdiom gl ©. 1'_, ARPW L e ® TSN

W w8 R led e it eded 3t Twwniows soaBi s, M ey Smfor,
15 59 et L

woerp sk Bz Wie? e Bebnd-ol Behed col Eermriadees, Tallel, e, M {125 1)
SEE b

Whoansh, Lrocan me o o-crxs lae e garmed I naldion, & Ceomatefr:, T2 11GRY
Fr T §

Frvrgh  Papidicoee o) pmaly, WF sleewiem 147 i_l;lfllfl oA ="l geea e Tirns
Lim of zobic partichmns Mre. Boe . b Edavhoand, 67 (TS 2) RS, — mn clwmers-
e v "o o ity of Paadsis o Dl 20050 40 JLERSEREFS 7 A raliion-ikip
[RE R T et I AT TR M SR T ' LTI S R 10 IFLLE G T8 S T e P MR R PR O 2 |
AL K T H TX- A, - - Bakdazlz paditinns, Foolaeehes AT 33019560 591-50 -
R be it Ao S 1A M-I — TTh=oem T ol @ta i rmman ¥
LA ol s, AF <oy, BEY DIQGDY TR A,

DAabl 11 acren Cacsl, e kxies, T ATL




134 AU A ST MDA BT

W, Maer, (2530, b, 135850, b, ¢,

Yoeagl, Lequalickee 3o gsrmploiky By iz e Rameae ez, 0T, 1B 3 16T
£,

Yoaowral, Gtaver, I¥E6 iwE,

Yoo, Do Ghe AZVLeHE ¢ TV e of 151 rmeeglen, fagensre AL 20 IR
L1-r eymbadoe rwisrdds ar che probloree of the= liqe Lt reftdn A=, o305
Kipne AT 3 Ld, Lopmikkmoaeanies o ree ok ulive 1AL, 27T Su By,
GTAIEd W51 — -kl podvoanials 6 Lifler redumoles L Mege e XL
Fearne LR, 1 (E95 =15,

W aliow e S Tt feal o A rdded e slang nie ersencslke Biod, el 9, T 1V
dld. — Prodblione PIOZ. Cullay, 27, 2 (195 p X0,

Zavakkowki, B oser, D965,
ipel, T:H GEREMENDILES, vares cenaner drc Dincmslweficknlor, Cnwls L,

w0, (13T L 63,

ik, Momynig, IRE.

LA, U e bian-arial prnblom of =0, TobAr ki st ollowy &8, B9 5p AT 3,
Twz morrrcencrd: o = resll concamane & ool B Z000 1I-':‘--"'='E‘!. [ YR
AL LFLIMRL) 2R — o k-Bloh ool sl oRIerEn: 2intha, M4 es 1 e
297310

Find 1, Oy 187,

Tacrkine-di, Tywiations oo grnaclied pone e, £ odngen ML A ol (1S
[1%a" 24—k

It X

{ 1he .prler ¢ releater oomengnen A ale)

Mhlihadiy 28
aclen Clasz iR
et R
R e LT |
ooy ool
wap N
2l SaElag ik
a:fagrt s4ceg o
nreler -l
asilsl waloes -aslen il
alyzh Weromska 2k
Ay, U 153
ants binsen gl celMlaazey 791
a rhal+s 1k, 237
IS HE T TR T TR )
- (31l IR T L
1= w7 A5,
ol = T T
a4 'rA 224
arlincE e ~Aqin 5%
A=z b7
AL Iad
a-Arnesrd il SEk
a-i‘hrresie of Freciein ergiliggeris 0k
aiJdrie wenl rimes 15, 7, 2
A-nangiper 1 5315
asx aloe ®icine Lenxcrs 233 2o,
M
alae, =u gt ilinz itk
PR s RUITE y 193, 173

Il 1 ™k
SNt Arh X prolvan 137
kATre- S i
Hell Fietbarr LI, 241 Tl
R T TT I T P P Y R |
P I
iwrrerall rome ko Al 4% FERO1R, L
a3l
- =, pomapliond 233
- |'|||3' winHly 44, i

< oramHlew wmrie e 1Ty
berloom Bameer roeilbes *E7 339
Ay
||-j.:. un |!jn|':'| ey ¥
h'nur_'-' Hiimss mom apre cA7, Jkgr
- telz:lor 23
Lree 54
DAl ciwTicient @, +4, b5 Lis Ju0r
e B T AL el el 114
I nonenl coeticni.
=W e inwerses ol
= ag—m a7 iagn citheey ol 2%
T |rraas W
- H me e T
Ienities "3 Te c 2T, 132
varjrs (1= 7= 27
b ne.m e a0t 3
hirthean prrhlem 207
ik 2,7
Bomalror | ragualives 191, z03%
Hods  naquatihigs vl 1M
Brad zm lgea A, |
= dnlwir 1ES
bl o Leaime magiahle 1)
brwckading 23 B4, M B2
- o Trrubaline S
- pewaaliox (B cday 30, 5
B |:|.\HII wla 17 bak ||i_| ==
Bonrice Turnda ey

fRInCEg dbEwe: Bacm 187
ce-limal 2
el 155
Corpsar prasluck |
Lilalnr neimke-; 5., 5i, T4, K
- kbl 22
Cruche 30 167, 254
= 1l e, PN Mgy
n _'rlr:.' rI.I II.IIH 1‘;1
- rep: = du e LT
el Ji il tenrera 231




ENT ADNARNEDR

MeeTeL . 163
afuin et Col
pharuesans:io fore-iar [in sl sheary” =
—fuimburs o & rardom vernlh ESF
Lo polTraomaly 44 4,
chkrarals Mivaonial (7
Chusg-l'e kr ibh=crem A
vincdls by thes clenz 73
ward il i g ey @
cinxla EhnoociW L
- ward T4
credlaor 174
— el 10
Cigue kL
.06 ey LI
eond Tid, 2f
oo, Terals M2
coaffizon: of Formal scoes 35
el af g e oimnal e 1R
IIIIH.'I..1'|'| :rll;l.']l-ﬂ'\. F:'T
camaival.on 1,7
— &l prlidea o5
comL-1givE brakebng &
camal=meaTt X
S0 Nalraymsy poph 6
o NEEFEIOn 2
mil=te prad.et 15
cIanAae spogruph G2
womparcot ot porraliad D6 A
M-tCinaoallen Toearil.ong 145
s e o Tarczio s X0, 15, 142
crmaokcnzier 13
AL AHTE 'l.-ll | HIFN H ?ﬁg
et lili-vmal L lewes oe” a0 dnleger ©H,
Ly 101
——lpye 115
- parwE e 25E
Conpruansss 1LE, S5, I1w
Lt TH[-FIT AT T R 0
SonTEACE rg-t kg 114
vonurcogr g
ke G om= &Y
- graph 92, 10G 16Te
—rcal’an 120
Wik A kenn i
LANIWEY |:|,,||_-L'|| T
- molz wadmon T, MT
= 1equeree 14, B14, 265
cotbnlal e 44, 158 227

CTRM A TH AT &

omve L 10

v omrcdubes 1

idh: Jal, gbd

cxrulanc 160

cyzlz ik @ grapk 12
- bdlcz i pdwiezncal 243 G
-, et akiome 211

Thnlums 1owtin ol T e
Tr Arcae rumhers 129
P miignmilion aeu cecles Cpermsile-
Iauzr =31
MNedakiad 271
dacred T3 5 120 mx Wil e
a4 Begn [r 2 pariowieleo . foh
@l R iR n geap
Nearn- - nhe 87
Donormn ndas 1
i newiact 103, 159
— it mndl i e 174
derunuemer.s BrB 142, B45, 200, 2%
, otom 258
dorlas rien, Formal A1
defwcitve, wah - of 2 conpodron o
Fanitlane 138
dosledtbm g- i o 3 poolucl cl uk
Frmy B 1!
deria ived o emrmn el 18
deorrzlives of i plicet Funcbons 75!
delrachurty AR 303, 300
d .ial:'ll'u'| T |'-|u.|u.‘| t_, iR
- ngtics 41 Al
= uli f1a I ||-|||| ik
"I"'E"':'". “romu 4R
- "k Teurrmmees ooluldor 12
thice, lomle: X3
clilererawy, bl thaordlic o
assaLer 1188
Wi AT = ey ched paagd &7
s canzaeal Lo 14e
clizigroc om a Feg 02
dirirbam:n B, 15 222
- Jotion: vl a L ande o -aboe Il
I.:i"\.il:l J}i
Tlisin fumw'a 174
Mnlins<) 210
rlot omeelon 33
dErmy rr koo d sa il He
1w Frasre idenliny 118

M SER LA

ey peoduaez and kuma 21, A3
e of 3 grnh il
SNl POl -io 3 grafh) ol
SALArAT a4 ael -l TLnclirny 71
oqLal qirere ] enclbeigly 1}
wiL vk s r2dabirn §2
alrig A

Frelawbexs, smve ol 74
Lohr furgiar 142, 137, 198, 241

- gy, il grainly 43 590 35,

5%

L !

Fr ktio 1o e M 247
EL o molaanetiek 18d, 244 2o, a0
@y pianr ulabivn Lki
rearcl | LL
prapgh; LY
armt 17
capccial mn ol 1 ednne s lahle 8
czpowenlial wondes 2105, 291, Ty

M= 0 Fooa, T ovmnilaea™ 137
Pactoni geemua, s ol L ocaendnsn v il
1ra
Fatozidd 4, ASr
-. dlim2 i ne Tishng Ak
Faodanslon, chistad |25
Tl 41
Carily, wul inleall: o) forped asacs
i
ddalgdlheg - ol Jamia e 33
lale- FQ
| cres matrice L
Fedixs L mpram T2
FCile e wemn e A% 29
_IE' nesd w7
Lilgw Jepgdic 94
i p 2L 220
I pesLty MRk
Argd pO.NC 07 1 P LLIMiAL w0 1T
I ncin asdiig AR
ime fnmie At
o boder posilisme, ~grm,tene-s wich
'Ir._||
b A suzmards fpaddlas HIE
Awe=l e, e, B
ama i w4l
- |||=| TR
— ik T4

i pe, cadeonal 47, TS, 227
—iggals of T
Lipts ey iomies |44
-ole' -7 Ik
I*-tchet il'l'l.jl .1|i|:|' Rk
Foac-ane nibalom 110
F-hane M%
Fili omada 754
+, moparp oaf 32
Ml Aozl L3S
— EnAATnE 4
— txpar=bial ard sy anee
al. 11
, srmmeb-e 13424
Sawdvanad Jdigrarh 11, 613
Thiians. comoms 13 al i, 114, 1=3
s i e Y. T

A Tl o, derfeatlace of 173
- - dt-l oy esparsior, 2rT
Crspeahzu e polMLuL s S0, £
wne iing funzdsn 43
gauanlzed Evhating S 45
Cranoge il ENLE 4 S
Pesimetry. finie 1, 264f
Ciomild Jurzac e 105
AT
» EURCTICICALOET B2
— di=czted 2F e el W3
rram e —1 20l
:I;--llll a, lalig el am vl abi-dlr) zad, dedr
= Te@ e T, 3
oo > Iwng g I3
— 4 Eill_‘“ e ek
L e RNt
- =it 351
Corhel imequol:lier XK

Ernndu wod peocdaes, A5
Falyh=n J4]
Iar=illan'ar, qitg.lic 2
l.ankel determiirari A7
larmmm g ool s 217
P | I f7
Tegali: ol o e = F
Fe <l Gy typz 120
He-—t- E-tmoal 150, Léad
- prhonomialz 64, 2, 25T
hamusge wan = parlc L3




400 AOYAMCIC e LW 3T % I0rs

lamuem 1tz -=cmrmence ~cladioma 2T,
T3

Hurowdl™ i
— BTHY =%

A

idemporane ap 2L
ikl L1F
ideality, hinmm al LT, 120, T |25
—pdpchl KL 02
— rrolioeemial 2%, 137
- pmEase ko L
-, Pogura-Lizaearaian 107
FTRT P |
— v £
:ir|_|;|li|:_|1 Jon, votig; ol e u =l s -
ircide pzx: b 5F 701
incl Jene xdx ol
inel gk sl exchison poiciple 17
wy-dcEroe, otk e e BE
mocpemrent =1 ol
mickele-Tirales itz labmei oo dd 2
mdcacar pobrnomial 247, a4
'.,ugl_lqluim__ Thwem - |r._'||l'|l".?|i'|i| 3= b
awa e by of Headeoroni 197, 203
— o Bzgla [
— of Friclicy TNk
— ot Cimmbl 2ol
— Ay 113
jectizn §
injeliva T 2
T T TR ol O
atxchpnecablo ralss 1G9
imveranry 231
iowErac ieEs &
- ¥
—. I Gmvra ae-es 14E. D50y
—fsorequ Iycinaiala Tiwd
invesdlan formea of Lameangs 140 163
ifkezlans [t 1 parunEiion TS 3dir
Hvecsion af £ fuags 145 D
(AN ORIy 22
Ao A u frapha 23
sleabe, Ters: ovary L4
le-allon prllyncmia’s 4

B abi il iz B0, 11%

B by e mle 1995, W, W03
= fncelun 139, 230

jwenpodriom, poodurl Ty IH]

Ko nlmsk~ 24
kmraCc-iac b gl 23
Lo mzporal. vpesfor, S

Lafirle’ & -ws1n 2035, 2rd:
LoagAmes e B oo 2741
i wertadew o nlau”? \IH__ I
L aperre nluradciicnle S
Lah ember. 233, 136
| T T 55 BT T S O
LaLir. g A1y &0 reganale -0
Lalleze M4
s diser boliee 202
o~ merkibens |.'-|_ uosed JIG R
- o AT il 2
- o IE I AR
IR AR
!."t’l'l i ]n'||} arnals 0, RY, 1of
&ibeig ol . 131
Ledhale oo bers 37
futler ol 1 vaerd 1Y
Liz Cerivalingg 225
Lr Dop-gb formila 14
Lirdolag &0, Iu!
Ti 1car slerm S0
Tines in L'w filame 2
lin're Dl s 72992
b b | 0 17
}_Iﬂl_rin.l_ o |-|'\-|_|.'\-|||||| pale Tedh 190, 1R
Jogepitle vi 11“:,- Vimicate OF o Ekst A%
Koo huouls, ses ooff §4

KL chalon X
kLcfeal:on Mg Tworar 174
Lagrs afhenies Ted, (25
oL v, I

_rEciarEs ] or inecae 2

. anrfzcEve 5
s s i s 2eL o ilsel® O%
e e pnnlien I
maghbon prokee o Bt 287
Mo lx, ineldmes= A5, 3|

- af 4 parulalien 230

2k relasar SE

, mardena Sk
mizaare: 16
‘mianger’ problem 14z 145, 104
nl s path 24, B, Bl

i sheax X2

[ TR (SRR THE T U B )
AT ROTH T
mr Ay F03
Frarenr =T raad-m varklale =
roorgyshan m proklo DR
r-erk=y 1ot a7
reavai, T2 IF
o el semowelic = Torglior 154
Ireralbenn U se e
rrl g - e HEY
1cigrdsr Gh, 1ad
i wowiliar T
el = 150
e d iy al - L
ilanli; s 2E_ 127
ru A A fa i 13
[ 1T [T =2 TR T PT) R T
RS P e A

Mol X
reckle-g 203
Fcaco-h 244 2%
Farnhie . A7, 7700
I e i "erpn by = 72
, [ wla oyl 221
i lee of 3 g - dlgrzzh ol &7
A el va prodd sl 50

Tl ielcd A
LT I TETRTRNT TS PN |
e, - ALA
wpzlar

= 2 derivatm 2!

Ad llsrewe 15, 67
_— L' an lvuliom °79
Foheralalion 14

£ i X
[CRTR A -
1eder o7 a ECrmal eeries 3
- o 7 gL ol serim L io=s L
o 1 e ollivn 235
T nkion 30 &l
amrceod Tacte | ratiens 126

ek ol neh 14, |ram: vlale, 1wl e TEY;

-, TR
L1 4l 3T DT,
IR ET X5
v iyl ong elemznte 254
ML FID A N § vilar IE

THIITY 14 |

gair 7
parl. o eewn or reld 242
EAT °7 < [RIrlile:n ™3
okl dalen 53
ratiise ol ol ciescc & BSR, T
T
— ~mduem 2o
S0tk Lo 7 MY o
SlaeA WhoAY
= Al R s st 30
I =L amylija, "d%
— Imlanme |1, Mh 20
adelr gy @mep: =2
— Imitims Xy, R 2
XTI prime cirouoglong LY
wntg 2l | eemem ab Frkre 104
wrlern pw | e e inlzpes 12
wrman g 31005
T da el 7, 20
al rival g, AaH, FEe
i ber Eil
= ccmpaorenes ff B 2R3
= edlditimedl 13, 2al-
— @ZIgE (7 J0E
A = o R 1] I, B
Ccederide 301
- mAnlds oF 212
, peak oy 2|
= In 1wFrn ﬂ.’:l. g
= with -“arlxdden (i dinne ®11
— wifh ;_lju,ll _ulep 25
=mith & woeogjons 230, 24
nili repellors 23
poakdlionrs, uran et L2
TR -k prirckdre Y.
Prars? nopate 72
Fringes unwg 152
miire. Brnd — ol a permoblios Ab
231
moirks i D nlame T
F.oom din I3 im0t
F'lha, lsigzan of 23
PleETe, Poer Ak T, 2035
-7 &Ll 217
fodeg inal o stenr 40k
prollyhesl-cuw, <qugs VS
Ml ptinaina 31
I viermnal, 1ackaice - ol creles 249,
L )




312 AL vASNULIF COMIIK AT OEICE

||q_r||il=|_||1h‘ 13 ut-in wilh Torhidd=n
i

F
poremlial pasd precunie TLL, 170
pOmg: 3, kame of © 5, 16E, a3l
e g AW
e AImwTa 19, 07d
—cirlelid Lot
[edriivatin 1, Fornead <X
]HIII.H.HII.”-' 'IIT'__ 191
— M=y 143
‘probirae des medrimues’ 158, IRAC 1Y
‘potlien 5 rencowcrey” 1EQ, 180w
o 2
Wedust onirty 47
— o, ApkmInLg A
rofke 125
|_|||.1:ir|_'lF O 03
S dunim 51

oaadmetc form LK
qeadldn Ay oeiknn Y
sdveTtitiar 1032

Mexown 7o 1IN
Ramame 263, X7 246, 3%
teom ama ke ngemn&ans 195
= fomal wem s R
- Fﬂ“l:_i,q: aff i rgriz o aels o
- perruatl oo 276, 245
oIEhYT e, el
varishie d4]
=Ll NP
—weiatds T
=nk ot a tosmuia k1
1R icn al lradon BY, M0, 223
lr:IIHIII;H'.ImI- jl':".:
woiprasl my &
- gf "ormal ced=s 1%, 1ilr
Tealdn I3
1cotu A abim [EL D&
Hlko.ion pHLEE =2
rciex T ecleticn B
s g, ollsbn lrine 7, 71
aeu_la. daim Lod
— prapha 1S, hr
—[repde 06 TTART I ITAr
reafm ST
LAY A
- cquvalen= 3

- iwidaos 5

s iTmLeE 35

- mlr 5,
et Al
Bluyd 165
Lcpreesgilye dizanzl 131, M0
AT T
AX . d wrmalolme JAIR R
Ropcra-lagrasue bt ug=1 10
w0 A b o0
okl =
sk gy = pLr, ckpan o i = 1714
T it MIX
roar-inglereleor randsm varlibls
aiL M
Fm -l 49

RFali="1 uribaa BFE BV
=k 1]
Sd il T, "'"r_ AT
wow, wome wiz b OF, 3
EaCian B4
egeleym o
raius i GAERERL 02
e fu, AP, HF
pedlsiicE, SRITH B 2 [
acrics, dezpepal 42, 4
-.rlii".'l., Tl O

= rawhima o 0
sl Pprlecnale tavminaim’]l 13

[ R Ty
mesr farmaas 1T
gwex ol Eratcethznes - T4
v Er b 3 pamil ook 233
A foe, 2 2100
dore.mcd ! TR, 0
BT {1E R ST Y T
ﬁl II-IfE ;II '|: A e ?.1
sz iiired el ligne Ml 21
wablbea- S48
slackiry? 22E
stamms 1.1
wAuid e ario 21 2
MancaT faslcin 24
— iy 1D
Qe |l=|_ ‘L'.-"_-.uln I A N AN
Flep .ma o wl praatl 710
% 17l y c2paekony el gy foe lae
a7

HBEX RE N

Mithre ormoma 203
L TH L I ]
il A+ 115 14 el R A 1
ok Y-
—ul iz s bdeel 212
— arsazlye of ik ong 256, 203
el —esond Rz K11
nerazerded S e oo Wl ki d 225,
ok
itkprazh &2
b il 2
Luaiem A7, 137
ancuh'e dpefy 57
semwoz in A/ rard-lae @ nogees 949
am nalonm, Ao g
Anameds IR e, 9
L maldnzle A1
R ] |
= rimpln 31, [72
aripe *
am= I.I|I||Hll.l-l'.| ol i owp i e T ey
Loy
s ke
Trja i mAp: ¥
oA e ar wamress 1k, 204
e Ind 213
B 1) H ) |
=ran-wl A
rzal rm 2L
AradT L)
—uf Al el cza A 3T
R T R Rk | e

oy ST A T
Ke el oo e 25
levior cad cwent ! He
=iyt 11a
“lazlow-Tacee i Ieaw ol 0 ?2°
Eon aal vumle Bl
- l'\.‘lul' 11
lermis in dericdeed o iwllG: Tos
1'mrE |75
“Tery Huo arablem o0
epeienie: or Ly 2%
fuly] i mlim
{cumarwne, GA
v b e T
=, can oz 2ag

T [CTHETH -]

= s o 34, M
rineperhlon 271
SRR LRl L e dewe ik A
area 4t 0

- binpre 54

= moeed T
Lrin wle, WFELEN | 11, 7
II:H'IE:I-E FEN Tl ez dies 33
Ldnyplation 24, T
idnornial e2eMcia e e n
Llpln Stuirs syswemy 05, DL
a lapke 1
17t 3 varDlion o # e Hbs
e fl aparrutskion 7T
I¥penriliz rimil— M7

i :II IIIHI Y 1‘I.l-_Fj_'I: _:"I'_l"r

gl s amiriaErle, parl-lor wl; Lo,
11U

arhgpr 2eler Iry

nppelsenrdn, a3 ¢ ¥

Yawormmeorde comrale e M, 154 777
yarfal e, bt w i = ik
i lemealar e 15
- remlion 160
| gy J 80
warloog ee mgris 153
VT Y gfsldna M)
vl el wprarh Al
LX T Tl | i ol T o W TP ) PR T o e [

Nl 2R
Woddert cwFile ighu, proday 52
L
woindiioy preslem: Hil
wulyhr 251
WERT Stmpemence A
MNird =
runctne b7, 2%
Yormski el T

W mm 17

FAzrumkkecler 73R, 101, 3p
o Juecydar 11w A2




