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As we know, E(f(t)} = At and var f(t) = A2t2 [see (9-18)]. But E(x(9) = 6} by

assumption, hence, A = 2/3

(a) E{x(8)) =24 var )~(2(t) = 242

(b) The RV _)5(2) is Poisson distributed with parameter 2)A = 6. Hence,

3 @)k
P(x(2) s 3) = (—E,—)—
k=0

(c) The RVs z = 5(2) and W= 5(4) - x(2) are independent and Poisson distributed with

parameter 2). Hence,

e,

_ 0 @O @Ym
k!

k! m!

_ 3
POM) S 5122 £ 3) = o2 ¥ by (gL 5 paaky

P{E=k) = P{(z = k, w=m)

P{z<3
(£~ } k=0
3 5-k
P{Es3,_\1vsS-z}=Z Y, Pz =k, w=m)
k=0 m=0 -
x(t) = U(t-¢) y(t) = 8(t-¢) = x'(¢)
For t, or c2<0, R(tl,tz) = (; for t:l and t2>'1‘, R(tl,tz) = 1.
Otherwise,
2
3R 3°R
1 1 x=—1- e ¥ ——.——x-— = -]L -
R(t)sty)=gmin(e,,e,) 3T, Uty -ty - 3Tt 1 8(ty - ty)

From this and (9-105) it follows that TRy(tl-t2)= G(tl-tz) for

0< tl,tz <T and 0 otherwise,

a-bt=0 iff t=¢t, = a/b. Setting Gy =0,=0 and r = 0
in (6-63), we obtain

P{0 < 51 <T} = -]2547-:-arc tanT —(—;—41-&311 tan O)
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9-6 The equations

w'(t) = w(t)Uu(t) v(0) = w'(0) =0

specify a system with input v(t)U(t) and impulse response h(t) =t U(t).

Hence [see (9-100)]
t

2
E{gz(t)} = q(t)u(t) * €u(e) = J (t - t)q(r)dr
0
9-7 (a) From (5-88) with x = x(t + 1) - g(t% and (8-101):

2
P{{x(t+1) - x(t) | >a} < E”‘(W;-yt)l }
a

= 2[R(0) ~ R(1)]/a>

The above probability

equals the mass in the

regions (shaded)
xz-x1>a and xz—x1<-a
Hence,
P{{x(t+1) - x(t)| 2a)
= [ J f(xl,xzztvdxldxz + I J f(xl,xz;t)dxldx2
-0 =0 -cc x2+a



(a) The RV x(t) is normal with zero mean and variance E{x2(t)} = R(0)=4, hence it is

N(0,2) and P{i(t)s3} = F(3) = G(1.5) = 0.933

(®) E(x(t+1) - x(t-1)]) = 2[R(0)-R(2)] = 8(1-¢%)

If x(t) = cei“*+%) and 5, = 0 then
Ny (t) = neilwt+d) = g R, (t+7,t) = 0 2eiwT
hence, .’.(.(t) is WSS. We shall prove the converse:
If the process x(t) = cw(t) is WSS, then =0 and w(t) = eJ(“*+%) within a constant factor.

Proof n,(t) = n.w(t) is independent of t; hence, n.=0. The function
R, (t1,t3) = aczw(tl)w‘(tz) depends only on 7=t,-t,; hence, w(t+r)w'(t)==g(r). With 7=0 this
yields

Iw(t)i? = g(0) = constant w(t) = ael4(t)
w(t+r)w'(t) = aZeild(t+7)-4(t)]
Hence the difference ¢(t+7)-¢4(t) depends only on r:
$(t+7)-¢(t) = f(r) ()

From this it follows that, if ¢(t) is continuous then, #(t) is a linear function of t. To
simplify the proof, we shall assume that ¢4(t) is differentiable. Differentiating with

respect to t, we obtain ¢'(t+7) = ¢(t) for every r. With t=0 this yields

#'(r) = ¢’(0) = constant #(r) = ar+b

We shall show that if x(t) is a normal process with zero mean and z(t) = x%(t), then C,(1)

= 2C, X(1).

From (7-61): If the RVs x, are normal and E(x,)=0, then
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E(x;xzXsx4) = E(X1%2) E(xsx4) + E(xixs) B(xaX4) + E(xixo) E(XoXs)

With §1=52=§(t+r) and ‘)53‘ =X4= f(t), we conclude that the autocorrelation of f(t) equals
E{iz(tn)iz(t)) = EX(x%(t+7)} + 2E? (x(t+7)x(1)) = R, 2(0) + 2R, 2(1)

And since R, (7)=C,(r), and E{E(t)} = R,,(0), the above yields

C“(T) = R“(T) - Ez{f(t)} = 2Cxx2(f)

9-11 y(t) + 4y’(t) + 13y(t) = x(t) all t
The process y(t) is the response of a system with input x(t) = 26 + v(t) and
H(s) = : h(t) = : e~2ts5in3tU(t)
T 52445413 "3

Since 1, = 26, this yields n, = n,H(0) = 2. The centered process y(t) = y(t)-ny is the

response due to v(t). Hence [see (9-100)]
EGA0) = a [ hiwdt =
yi=a J.o ~ 104

With b=4 and c=13 it follows that (see Example 9-276)

10 2
= —¢ 2l - L
Ryy(7) T04° [cos3r 3 sin 3|11] +4

If v is normal, then y(t) is normal with mean 2 and variance Ry, (0) - 4 = 10/104; hence,

@~ - - = o~ - —— A = " = = = - - - —_ - o W = - a— W MR S = - = e = - S WS S Ws  em RSSO Se e em e S SRS S e

Ryultists)

9-12 E(y()} =0 Ry (ty,ts) = TG w(t;-tp)
R, (t;,
E{z(1)) = 0 Rty tz) = ﬁ(—t—xs%%) = §(ty-t3)

because Q(tl)S(tl-tz) = antl) \/qztz’ S(tl-tz).



From (9-181) and the identity 4ab < (a+b)2 it follows that

2 1 2
Ry (TR (OR (0 <7 [R_(0) +R_(0)]

Clearly (stationarity assumption)
*
EC(x* () - y" ()% = E([x(0) - y@]%) = 0

Furthermore,

B+ DX (1) - y (O]} = R_ () = R_(0)

and [see (9-177)]

Ex(e+ D [x (©) = y (11 <E(x(e+0 D" ©) -y )]} = 0

Hence, Rxx(r) - ny('r) = 0; similarly, Ryy(r) = ny(‘r)

-—_--,---u—----—-----—----______—_-—-__—---__-_—-_~__—__-----__-_--___-_-_____

2 * *
E{|x(t+1) - 5(t)|°} = E{[x(t+1) - $(O)]ix (t+1) - x (8)]}

= R(0) - R(t) - R"(1) + R(0) = 2R(0) - 2 Re R(x)

From (1) = ¢(2) = 0 it follows that
E{cosib}=E{sing} = E{COSZS‘}'E[Sin 2¢9}=0
Hence, E{x(t)}= coswt E{cos ¢}~ sinwt E{sin¢}= 0

and as in Example 9-14
2 cos [w(t +1) +$]cos(mt+¢) = coswT+cos(2ut +wt +24¢)
2Rx('r) = coswT

If ¢ is uniform in (~-m,n), then

o(1) = sinnmtw

p— o(1) = ¢(2) =0
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9-17

(a) x(tpx(ty) = [x(t)) -x(0)1lx(t)) -x(t)) +x(t;) -x(0)]
R(tp,t,) = EClx(t;) - x( 1= E(x*(£))} = R(ep,t))

(b) 1If tl+e<t2, then Ry(cl,tz) = 0; 1if

t1<t2<t1+e then

E{[x(t, +¢) - §(t1)][§(t2+5) - §(t2)]} = q(t; +e -t,)

Hence, eZRy(t) = q(e - |t|) for || =|t2-t1| <€

]

E{x(t)y(t)} = J E{x(t)x(t - 1) }h(r)dr

-0

© o

= J Rxx(t,t—'r)h(r)dt = J q(t)8(t)h(tr)dt = h(0)q(t)

As in Prob. 5-14, g(x) = 6+3 Fx(x). In this case,

E(x2(t)} = 4, hence, x(t) is N(0,2) and F (x) = G(x/2)

x(t) is SSS, hence, P{x(t) <y} = Fx(y) does not depend on t. The
RVs ¢ and x(t) are independent, hence, [see (6-238)]

F (y) = Plx(t-¢) <yle=el=Plx(t-¢) <yl e=c¢)

= P{x(t-e) <y} = F_(y)

is independent of t. Similarly for higher order distributions.
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9-21 E{x(t)} = n= constant, hence, [see(9-102)] E{lc'(t)} =0
Furthermore, R__(-t) = R_ (7). hence, R' (0) = 0 and (10-97) yields
xX XX XX

E{x(t)x"(t)} = R ,1(0) =0

9-22 (2) Elzw} =R (2) = be™ E(z’) = EQu’} = R (0) = &
E((z+w)7) = R (0) + R (0) + 2R (2) = B(1+e™*)
(b) z is N(0,2) P{z <1} = F (1) = G(1/2)
r = e, £, (z,0) N(0,0;2,25e" %)

9-23 The RV g'(t) is normal with zero mean and variance
2
E{lf'(t)l }= Rx'x' (0) = - R"(0)

Hence, P{x'(t)<a}l =F ,(a)= G[a./v’l R"(O)l]

9-24 The function arc sin x is odd, hence, it can be expanded into a

sine series in the interval (-1,1):

a(x) Zarc sin x = ) b_ sin nm x x| <1
n=1 n
1 1
b = J a(x)sin nm xdx = - L J a(x)d cos nmx
n nm
-1 -1
1
N 1
T - ‘G_(_X_)_S_O_S__nﬂ'_x_ + — J cos nnx da (x)
nn T
-1 -1
/2
= -M+—l- J cos(nffsin x )dx
n nn
-n/2
and the result follows because [see (9-81)]
2 Rx(r) 1 r"/z
Ry(‘t) = = arc sin FR) Jo(z) -= J cos(z sin x)dx
x -m/2



9-25 As we know [see (5-100) and (6-193)]

E{ejw}f(t)} = expi{- 5(_20.)_ wz}

jlo x(e+)+w, x(t) ]
e © 21 exp (- 3 [R(O)WE + 2R(1)upu, + ROy )}

Hence, with jw = a
(t) 2
E{1e 2"} = exp{-"-‘:,_- R (0}

E(1 e 2201220} o Pexpla (R (0) +R (D)

- -~ -~ - "~ - - - = we " s W - M - - - - - - - - - -

(a) Ry(r) = azE{)_:[c(t'l-T)]l((ct)] = azR(cr)

(b) If z (t) = fe-x(et) then R (1) =eR _(et) [as in (a)].
~€ p ze X

1f 6§ >0 is sufficiently small and ¢(t) is continuous at the
origin, then

8 8
J Rze('r)cb('r)d't = ¢ (0) J £ Rx(er) dt
-3 =8
el ©
= ¢(0) J R(t)dr —¢(0) J R(t)dt = q ¢(0)
. e-’a
-6 -

Hence, Rz (t)—q 8(t) as e > =,
. €
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y(t) = J x(t)h(t - 1)dx
" t=T

Hence, y(tl) and y(t,) depend linearly on the values of x(t) in
the intervals (tl-T, tl) and (tz-T, tz) respectively, 1If
Itl-tzl >T then these intervals do not overlap and since

E{f(rl)f(tz)} = 0 for 12 # Ty it follows that

E{y(t)y(e))} = 0.

t
J h(t,0)x(a)h(t,B)x(8) dads ]
0

tt t
= J J h(t,a)h(t,a)q(a)s(a -~ R)dadp = J hz(t,a)q(a)da
00 0

(b) If y'(t) + c(t)y(t) = x(t), then y(t) is the output of a linear
time-varying system as in (a) with impulse responmse h(t,a) such
that

I3 4 c(e)n(e,a) = 6(t-a) h(a™,a) =0

or equivalently

32%%422-+ c(t)h(t,a) = 0 t>0 h(a+,a) =1
This yields t
- j c(t)dr
h(t,a) = e ©

Hence, if

t

I(t) = I hz(t,u)q(u)da then I'(t) + 2¢(t)I(t) = q(t)
0

because the impulse response of this equation equals

t
=2 j c(t)dr 2
e © = h"(t,a)
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9-23 (a) If y'(t) + 2y(t) = x(t), then y(t) = x(t)*h(t)

where h(t) = e-ZtU(t) and with q(t) = 5, (10-90)yields
E{y2(t)} = Sxe"*fu(e) = 5 I e
0

I“dt 3_2_

(b) As in (a) with q(t) = 5U(t). Hence, for t >0

t
E{Zz(t)} - SU(t)*e-atU(t) =5 J e-brdt = -15; (l-e-‘.t)
0
9-30
boxa) ,
E§4e))
|
I
| >
From (9-90) with q(t) = N[U(t) - U(t-T)]
t
an | a2y, o A (-7 0<t<T

0

Ely2(t)) =

T
AN J e-Zu(t-T)dT - %g_ (eZaT _ 1)e-2at £>T
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9-31

9-32

Since x(t) is WSS, the moments of S equal the moments of

5
z= J x(t)dt
-5
Hence, (see Fig. 9-5)

5 ,5 lo
E(s?) = J J Rx(t,-t,)u,alt;ﬁlo-lrI)Rx(T)dT

=5 =5 -19

2 - (10 ~27
E{s} = 80 o, = 2 J (10-1)10e “ dt

T e e o o o e = e 0 0 o 8 o - - - - " - - — - ——— - - ——_— - = = - = = " - - - - = = = -

y(t) = x(t)*h(t) h(t) = e 2y(e)
(a) E(y2(£)} = 5%t U(e) = 5/4

--Zt2 -2(t2—t1)
4 - - * = -
nyttl,tz) 5 d(t1 t2) e U(tz) S5e U(t2 tl)

-2(t2—t1) -2t

" it y = - *
Ayy\ 1,t2; Se U(t2 tl) e

1 u(e,)

i §_e-2|t1't2|

4
The first equation follows from (9-100) with q(t) = 5; the second
from (9-94) with Rxx(tl,tz) = 56(t1-t2), and the third from (9-96).

(b) With Rxx(tl,tz) = 56(t1-t2)u(t1)u(t2), (9-94) and (9-96) yield
the following: For t, or t, <0, ny(tl,tz) = Ryy(tl’tZ) = 0,
For C<zt, <t,
' -2t, -2t,

ny(tl,tz) = 56(t1-t2)*e =5 ¢
t
1 =2(t,~1) =-2(t =-1)
JSel 1

5
Ryy(tl,tz) e dr=7e
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2
9-33 -0t _=ST 2 2 — 2
[ e € 4r w5 /4 J o0 (1 +5/20) d'r-,\lg e S /4a
This yields
e-GTZ Lt e—wZ/lou
a

2
-312 1 Jr "(w-wo) /b4a -(uH-mo)Z/lm
e cos w T+ Z,|= le t+e

f ~juwt
9-34 G(xl,xz;w) = J f(xl,xz;r)e

dt

R(t) = E{:f(t+t)§(t)} = J J X%, f(xl,xz;'r)dxldx2

w00 =0

[ [ ] o

S(w) = J R(r)e_jmd'r = I e-jml I X%, f(xl,x'z;t)dxl dxzd-r

-0s -0 -0 -

The process y(t) = x(t +a) - x(t -a) is the output of a system with

input x(t) and system function

H(w) = ejam_e-jaw = 2§ sin aw
Hence [see (9-150)]

Sy(w) =4 sinzaw Sx(w) = (z_ejZaw - e_jzaw)sx(w)
Ry(‘l') = 2 Rx(r) - Rx(r+23) - Rx('r-2a)
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9-36 Since S(w) >0, we conclude with (9-136) that

-

R(0) - R(1) = 51; j S(w) (1 - cos wt) do

-0
- -]

> El?rJ S(u) (1 - cos 2w du = 7 [R(0) - R(20)]

and the result follows for n=1, Repeating the above, we obtain the

general result,

9-37 From (6-197)

E{:jz(c+'r)1_(2(t)} = E{)fz(t+r)}E{§2(t)} + ZEZ{)‘SZ(t +r)§2(t)}

Hence,

R () = Ri(O) +2 ni(r) = 12 se2eltlym2eltl o pan

4a 2a 2a
S (w) = | 2n8(w) + + +
y 4a2+m2 4a2+(w-ZP)2 402+(m+2P)2
Furthermore,
= E{x2(t)} = R_(0) c_(1) = 2&%(1)
ny X (t) . y T (T
9-38 B ) . , )
jwt, jwult, -7
JS(N)Zaie * du=JS(m)Zaa:e 1ok,
- i - i’k
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9-39  (a) S(s) = — o= 1

1+s (sz+/2_s+1)(sz—/§s+l)

A special case of example 9-27b with b = /2, ¢ = 1. Hence,

1 e-lTI/‘E T ]rl
R(7) = S+ si
(1) V. (cos = + sin &.)

(b) From the pair e-zhl > 4/(4+w2) and the convolution theorem
it follows that

e-2|r| . e-Z'Tl - 16

(lo+m2)2
Hence, for t>0
o 0
16 R(1) = I e-2|x| e-zlt'x‘dx - J e2X m2(1=x) 4y
T o
+ I e-2x e-2(1’—x) dx + J e-2x eZ(T—x) dx ,_:'_9'22(14- Zz)
0 T

And since R(-t) = R(1), the above yields

e-zlrl 14;§|1| 1

(4 +m2)2

9-40 H (-s") s=ju B (Ju) B /2 JuT ~ 1 (e34T)
’ z=e
Hence
H(s)H*(-—s*) = IH(jw)lz H(z)H*(llz*) = |H(eij}|2
s=jw z=jwT
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9-41 From (6-197)
Ry(t) = E{:fz(t‘f"l')}_(z(t)}
= E{i!z(t'FT)}E{}z(t) }>+2 Ez{f(t+r)3(t)} - R:(O) +2 Ri('r)

From the above and the frequency convolution theorem it follows that

S,() = 21RL(0)6) + 5 (w) & §_(w)

5](“)
1
v 0 w @ 2w 0 2w w
{a)
a4 S,(U)
5““/)
Z(Uz‘llﬂ)/’r

o _/\ /\Q
~wy ~wy 0 W wp -2w; 2w 0 2wy 2wy

(3
9-42 y(t) = 2x(t) + 3x7t) N =35 Cyo(r) = 420l

The process y(t) is the output of the system H(s) = 2+3s with input x(t). Hence,

n,=SH(0)=10

. 16 512
Syy(w) = Sy (W)2+3jw? = m(4+9w2) = 144 - 7o = Sw(@ - 2, 28(w)
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9-43 (a) y'(t) + 3y(t) = x(t), R, (r) = 58(r). The process y(t) is the output of the system

H(s) = 8—1—3 h(t) = e 3tU(1)

Hence, [see (9-100) and (9-150)]

o0 5
E(yX(t)) = 5 j Bt =
- 0 6
5 5
Syplw) = o R,,(r) = - e-3lrl
(b) As in Example 9-18:
¢ 5
E{y’(®)} = 5 j eSeda = > (1% 150
- 0

R (ty,ts) = Se-2t2-t11U(t)U(t,)U(ty-ty)

A | A

5 i Qitj(l: tz) 5 R!g(élig)
-, b >
0 2 ¢ 0 34

9-44 We shall show that: If x(t) is a complex process with autocorrelation R(r) and |R(r,)}=R(0)
for some r1,, then R(r)=ei“"w(r) where w(r) is a periodic function with period r,.

Furthermore, the process y(t) = e-i%tx(t) is MS periodic.
Proof Clearly, R(r;) = R(0)ei%. With w, = ¢/1y,
R,(1) = E{x(t+r)e 19o(t+7)x" (t)eiwot) = R(r)eivr

Hence, R, (r)=e"“o"IR(r;) = R(0) = R,y(0). From this and (10-168) it follows that the

function w(r) = R, () is periodic.

- - - = = —— Y~ - > = A" W - - - - - " W = = R W Sh T W W G AR S e S - R e e e o



9-45 (a) The cross spectrum Six(w):-jsgnw Sxx(w) is an odd function. Hence,

E{g(t)%'(t)} = %% J sgnwsxx(w)dw =0

v

(b) The process %(t) is the output of the system
(-3sgnw) (-jsgnw)= -1

with input x(t). Hence, %(t) = - x(t).

9-46 1In general

E{zz(t)} = "211? I sx(w)lll(w) lzdw

< lnwy|? L J 5 (wdu = E(x’(6)} 1w ) |?

-C0

where |H(wm)| is the maximum of |H(w)|. In our case,

2 1 is maximum for w= V3
B@|" = ———y
(5-w) +4uw

and IH(mm)I2 = 1/16, Hence E{zz(t)}'510/16 with equality if

R (10) = 10 cos Y3 t (Fig. b).

|Hew)| A Ox (]
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Ju T
° , then Sx(w) = 21r6(w-w°), hence, the integral of

Sx(w) equals zero in any interval not including the point w= W, From

9-47 If Rx(t) = e

(9-182) it follows that the same is true for the integral of Sxy(w).
This shows that Sxy(w) is a line atw= W, for any y(t).

9-48 (a) As in (9-147) and (9-149)

f -
Ryx(r) = Rxx(r) xh(t) = J ejm(T Y)h(wr) dy = ej“TH(a)

- i 2
Ry (1) = R (0 p(0) = | 2 Mpmar = e |

(b) As in (9-94) and (9-95)

-i8t, ja(t,-y) j(at,~8t,)
R (t.,t.) = e zje U iy =e b ZH(
yx 1’72
-jot 38(t,-)  3(at,-Bt,)
R, (£10t)) = e 1w J e % hgee b ° H()H (8)

*
because h(t) is real and H(-8)= H (B).

9-49 IfS (w)S_(w) =0 then S__(w) = 0 or § _(w) =0 in any interval
XX vy XX ‘ vy
(a,b). From this and (10-168) it follows that the integral of Sxy(w)

in any interval equals zero, hence, Sxy(w) = 0.
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This 1s the discrete-time version of theorem (9-162). From (9-163)
Ez{(x[n+m+1] - x[n+m])x[n]} sE{lf[n+m+1] - §[n+m]}2}E{|§[n]|2}

(R{m+1] - R[a])? <2(R{0] - R(1DR[O] = 0

Hence, R{m+1] = R[m] for any m.

We shall show that

2
2 BHL - ri01 <ri2) <ri0) (1)

The covariance matrix of the RVs §[n], §[n-*11. and 5[n-+2] is non-

negative [see (7-29)]:

R[O]  R[1]  R[2]
R(1] R[0O] R[1]| >0
R[2)  R[1]  R([0]

This yields
2 2 3 2
R[OJR"[2] - 2 R"[1]R[2] - R7[0] +2R[OIR"[1] <0
The above is a quadratic in R[2] with roots

R[0] and -R[0] +2 Rz[ll/R [o]

Since it is nonpositive,R[2] must be between the roots as in (i)

If x[n] = Aejn@T then

o
- f
'Rx[m] = AZE{ej(m-Fn)QTe jngT} = A2 J ejmwT f(w)dw
.

But [see (9-194) ] 5

R(m] = i% J sx(m)ej“‘“’Tdm
g
hence, Azf(w) = Sx(w)/Zo
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9-53

(a) If y(0) = y'(0) = O, then y(t) is the output of a system with

input x(t)U(t) and impulse response h(t) such that

h"(t) + 7h'(t) + 10h(t) = §(t) h(0T)=h'(0") = 0

-2t

h(t) = (e - e—St)U(t)

Wl

and with q(t) 5U(t), (9-100) yields
t

2 -21 -5
E(y°(0)) -%J (€2 ™"
0
(b) If y[-1] = y[-2] =0, then y[n] is the output of a system with

input g[n]U[n] and delta response h[n] such that

2
) dt

8h(n] - 6h[n-1] +h[n=2] = §(n] h{-1] = h(-2] = 0

1 1

hin] ={— -
2n+2 22n+3

and with q[n] = 5U[n], (10-176) yields

Uln]

2 a 1 1 \2
Ely [n]} =5 z - .
b4 io | ¥4 T 7K

o e e - = - ——— - - - - - - - — > " o = s G - - - - - - - - Y A e = e e o e e e

yln] = x[n]*h(a] h{n] = 2770[n]

(a) E(y2(a]} = 547 %(a] = O
- -m, -(mz—ml)

nylml,mzl = 56[m1-m2]*2 U[mZ] =52 U[mz—mll

=(my-my) ™
. =m -t %*
Ryy[ml,mzl 5X2 U[m2 m1] 2 U[mll
-|m, -m
20 172
=< w2
3 x
The first equation follows from (9-190) with q[n] = 5; the second
and third from (9-191) with 3xx[ml,m2] =5 6[m1-m2].

(b) ‘ with Rxx[ml,mzl =5 G[ml-mZ]U[mI]U[mz]_, Prob. 9-25a yields the
following: For m, or m, <0, ny[ml,mzl = Ryy[ml’mZ] = 0.
For 0< n, < m,

-m, -m,
= i * =
ny[ml,mzl 5 G[m:L m2] 2 5x2

™ =(m,=k) =(m ~k)
R [m I ] = z 5 X 2 2 =
yy 1'°2 k=0
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(a) Rx[ml,mzl = q[mllé[ml—mzl

2 g g (n] ]
E{s"} = a E{x[n]x[k]}
~ " n=0 k=0 N

N N N 5
- 20 kZO a_a qln]éln-k] = 20 2 qln)
n= = n=

(®)  R(£),t)) = ale)sley=t,)

2 T (T '
E{s"} = J J a(t)a(r) E{x(t)x(t)}drdt

00
TT T

= J I a(t)a(r)q{t)s(t=-1)drdt = I az(t)q(c)dt
90 0
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