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Introduction



T

his book will help you learn coding in Python. Python has turned out to be a useful language over time. Its use has been increasing quickly. This chapter will carry you through the steps involved in the downloading and installation of Python. You will also learn about how you can operate the Shell window and IDLE, and what the significance of each is. In addition, I will also give you a run through the basics of Python.

If you want to start learning and using Python, you will need access to the Python interpreter. Let’s see how you can download them.

The very first way to get access to Python is by gaining access to the website python.org
 that belongs to Python Software Foundation. You can download the most suitable installer to match your computer system and then run it on the system.

A few of the operating systems such as Linux offer a package manager, which you can run to install Python. On Mac systems, you can download and install Python through a package manager called Homebrew.

You can also install Python as an application on mobile operating systems like iOS and Android. This is a great option to practice coding skills while you are on the go.

In addition, there are some websites that allow users access to a Python interpreter without doing any kind of installation on the computer.

Python has proved to be a great coding partner for a beginner who has never interacted with code in the past. Python has long been considered a beginner's language because it is so easy to learn, and you will be able to understand it right from the beginning. This is just one of the many reasons why you should choose to work with Python. You will also like the large active community devoted to this programming language. What's good is that it's open-source so you can get started without literally having to pay anything. This language will also work on any operating system, so it won't matter which computer you want to use the language on.

Despite being the coding language that beginners like to work with, this doesn't mean that there aren't a lot of advantages that come with working with this language. Python on its own is capable of writing great codes in the process, and you can also combine it with a few other languages so that you can create as many strings of code that you like. Now, let us take a look at all the things about Python so that you can start working with your coding experience.

Python uses short and simple codes, which makes programming work faster and more efficient. It is loaded with built-in features and modules and has one of the most extensive libraries.

Python is an object-oriented programming language that supports user-defined classes, inheritance, and methods binding. In Python, everything can be used as an object. Every object is first class.

Although its object-oriented feature is always emphasized, Python is actually a multi-paradigm programming language that also supports structured, aspect-oriented, and functional programming methods.

Python is an interpreted language. It has to convert programs into machine-readable byte code before it can execute the codes. It is also a compiled language because it has to implicitly perform compilation while loading the modules or implementing standard processes.

Python is an interactive language. You can use the Python prompt to type codes and produce instant feedback from the interpreter.

Python is a powerful and versatile language. You can use it to develop office productivity tools that will automate repetitive tasks or simplify complicated jobs. You can also use it to write large web applications, powerful games, and GUIs.

Python's standard library, which contains hundreds of useful modules, is one of the biggest reasons why the language has remained popular across diverse types and generations of users. These libraries or modules are easily accessible through the ‘import’ keyword and include various internet protocols, network programming, mathematical functions, regular expression matching, random module and functions, email handling, operating systems, GUI toolkit, and XML processing.

Python easily integrates with other languages such as Java, C, C++, ActiveX, and COM. Its support for automatic garbage collection makes it a memory-friendly programming language.

Although it derived much of its syntax and structure from C, Python differs significantly from C in two major aspects: the use of whitespaces or indentation to structure blocks of codes and dynamic typing. While C uses curly braces ({}) and a semi-colon to mark a group of statements, Python uses indentation to indicate code blocks. In C, a variable is always declared and tied to a specific data type before it can be used. In Python, a variable is not declared and can be reassigned anytime.
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CHAPTER 1:
  


How to Install Python on Windows





I

t is unlikely that the Windows operating system has been shipped to your door with Python pre-installed on it. Installation, fortunately, involves downloading the Python installer from python.org
. Once installed, you can run it. Let’s see how many steps are involved in the installation of Python Windows.


	
The first step is to open a browser and navigate to the download page on python.org
.



	
You should move to the version that you need to download which may be one of Python 2 or Python 3. Click on it.



	
Now scroll down to the bottom of the page and then select Windows86 o 64 whichever suits you.



	
Now you have to run the installer that you have downloaded. Once you run it by double-clicking on it, you will see a window with the button Install Now
 right in the middle of the box. Check-mark the box Add
 Python to path
 at the bottom of the Installer. Then hit Install Now
.



	
A few minutes later, you will see Python installed on your Windows operating system. 





Python programming consists of a wide range of syntactical constructions and interactive environment features. Python is one of the few nice sills to add to your skillset for creating small programs.

How to Use the Interactive Shell

If you go to the Windows menu on your Windows operating system, you can find Python interactive Shell named IDLE that you have installed with Python. Open it up. You will see the >>> prompt in your Windows interactive Shell. Now, let’s see how the interactive Shell works. I have used some mathematical operators in the Python Shell to see the results.

IDLE 2.6      

>>> 4+4

8

>>> 4*4

16

>>> 4/4

1

>>> 4-4

0

>>>

In the above example, I have used all the four basic mathematical operators to see how the Shell works. Each time the Shell finishes off a mathematical function, it returns the Shell prompt.

The IDLE window should have some text written at the top.

You have to ignore the text and start writing your code from where the text ends. If you are using a version of Python, the Shell might look a bit different.

Type ‘help’, ‘copyright’, ‘credits’ or ‘license()’ for more information.

>>>

It is much shorter and simpler than Python 2.6. The line of code, say, 4+4 is an expression in Python. An expression
 is considered the most basic type of programming instruction in Python. They may consist of values such as 2, 4, 8, and operators such as +, *, and /. So, the signs of +, *, and – in the lines of code are called operators
. If you are writing code that computers don’t understand, they will cause Python to display an error message. The program may crash because of the error that you have committed while you were writing the code. If you want to know about the error and how to fix it, you can copy the error code and google it to see how other people have fixed it. You can also have a look at Python error messages and meanings.

Placing Comments in Python

Comments in Python can be used to explain the code you have written and make the code reader-friendly. Comments in Python start with #. If you don’t put # at the start of the comment, you will have to ignore it.

>>> #This is an example of a comment in Python

>>> print (“I want to learn Python.”)

I want to learn Python.

>>>

You can also place them at the end of the line, and it will not have any effect on the code. Similarly, they can be written in the middle of the code if the code is long. You can also use a comment to stop Python from the execution of code. Let’s check out the following example.

>>> # print (“I want to learn Python.”)

>>>

There can be multiline comments in Python for your reference. There is no special syntax for multiline comments. If you want to add a multiline comment in Python, you can do that by inserting a # for each line of comment. They may seem like three individual comments, but this technique works well if you want to add a lengthy comment on three lines.

>>> #This is a comment

>>> #that consists of

>>> #three lines.

>>> print(“I want to learn Python.”)

I want to learn Python.

>>>

There is another way out. You can insert a multiline string in the code by using triple codes. Place the comment inside the triple codes to leave a comment in the code.

Python Variables

A variable in Python is similar to a box inside the memory of a computer, a place where you can store a single value. Once the value has been stored in a variable, you can use it later on in another calculation.

Value is usually stored in a variable with the help of an assignment statement, which consists of the name of the variable, an equal sign that is named as an operator, and a value. For example, if the assignment state is x
 = 54, the name of the variable is x
 and the integer value is 54 that is stored in it. In simple words, you can take a variable as a box that has been labeled with a name, which in this case is x
 and a value that is contained inside the box.

>>> tomato = 5

>>> tomato

5

>>> potato = 10

>>> potato

10

>>> tomato + potato

15

>>> pepper = 50

>>> pepper

50

>>> tomato + potato + pepper

65

We can also change the value of a variable once we have created it. It is as easy as adding two variables, as we did in the example mentioned above. You know the current value of tomato is 5. I will add to it another figure to check whether I can add it or not. 

>>> tomato = tomato + 10

>>> tomato

15

>>>

Rules for Naming Variables

When it comes to naming the variables, we have to adhere to a bunch of guidelines and rules. If you break the rules, you will end up with an error display. Variable names should contain only numbers, underscores, and letters. You can start a variable name with a number but not with a letter or an underscore. You should not add spaces in the names of the variables. If you do, the Shell will display errors. You cannot use the names of Python functions and other Python keywords. The variable should not be too long. Keep it short. Also, be careful about using lowercase letter ‘l’ and the uppercase letter ‘O’ because the Shell may confuse them with the binary digits ‘I’ and ‘O.’
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CHAPTER 2:
  



Inheritances in Python






T

his is a mechanism that is found in most programming languages that support classes allowing you to reuse the code. One of the big ideas in computer science generally is the notion of abstraction. Repeating code is just redundant and hard to maintain in the long run. Envision that we want to create two classes, one for pickup trucks and the other for SUVs. Generally, they are both cars and will have similar attributes. Instead of repeating the attributes in both classes, we can make them inherit certain properties that both of them have in common.

Parent class

As discussed before, the parent class
 is the class that has attributes corresponding to any child class. In the example below, the parent class is the ‘Cars’ class. That class has one attribute in common with all cars, and that is ‘CarDrive.’ As a result of the association created, both the SUVs and ‘PickUp’ classes are able to call ‘CarDrive’ as a method, even though they are not defined in their respective classes.

# Creating a parent class (this is exactly as a normal class no difference in syntax.  

class Cars:  


def CarDrive(self):  


print(f'Vroom vroom!')  


# Creating a child class for SUVs  

class SUVs(Cars):  # By adding the class "Cars" into the SUVs class we are telling Python that we want to inherit the  


# Methods in the parent class.  

def __init__(self, Seats):  


self.Seats = Seats  

def PrintSeats(self):  


print(f'This SUV can accommodate {self.Seats} people')  


# Creating a child class for Pickups  

class PickUp(Cars):  


def __init__(self, Size):  


self.Size = Size  

def PrintSize(self):  


print(f'This Pickup has a trunk size of {self.Size} square feet.')  


# Output of an object in the Pickup class.  

car1 = PickUp(3)  # Creating object and adding trunk size as a parameter.  

car1.PrintSize()  # Using the PrintSize method unique to the PickUp class.  

car1.CarDrive()  # Using the CarDrive method inherited from the Cars class.  

# Output of an object in the SUV class.  

car2 = SUVs(5)  # Adding number of passengers as a parameter.  

car2.PrintSeats()  # Using the PrintSeats method unique to the SUVs class.  

car2.CarDrive()  # Using the CarDrive method inherited from the Cars class.

Program output:

C:\Users\...\PycharmProjects\GettingStarted\venv\Scripts\Python.exe C:/Users/…/PycharmProjects/GettingStarted/MyFirstProgram.py

This Pickup has a trunk size of 3 square feet.

Vroom vroom!

This SUV can accommodate 5 people

Vroom vroom!

Process finished with exit code 0

Child class

A child class
 has the ability to inherit attributes from its parent class by adding the name of the parent class between the parentheses while declaring it. Additionally, the child class its unique attributes. One thing that you need to keep in mind is that Python will only allow a child class if the child class has a unique attribute. If you simply add the name of the parent class between the parentheses without any unique attributes, it will produce an error.

#Creating a parent class (This is exactly like a normal class; no difference in syntax).  

class Cars:  


def CarDrive(self):  


print(f'Vroom vroom!')  


# Creating a class for SUVs  

class SUVs(Cars):  # By adding the class "Cars" into the SUVs class we are telling Python that we want to inherit the  


# No unique attributes will result in an error.  

Program output:

C:\Users\...\PycharmProjects\GettingStarted\venv\Scripts\Python.exe C:/Users/…/PycharmProjects/GettingStarted/MyFirstProgram.py

File "C:/Users/…/PycharmProjects/GettingStarted/MyFirstProgram.py", line 10


^


SyntaxError: unexpected EOF while parsing

Process finished with exit code 1

Sometimes, as programmers, we like to build the general layout of the program before filling in out functions, classes, and whatnot. If there is a case where you need to do that, just use the pass statement in the child classes’ block.

# Creating a parent class (this is exactly as a normal class no difference in syntax.  

class Cars:  


def CarDrive(self):  


print(f'Vroom vroom!')  


# Creating a class for SUVs  

class SUVs(Cars):  # by adding the class "Cars" into the SUVs class we are telling Python that we want to inherit the  


pass  # The pass statement will ask the interpreter to neglect this line and continue.  


C:\Users\...\PycharmProjects\GettingStarted\venv\Scripts\Python.exe C:/Users/…/PycharmProjects/GettingStarted/MyFirstProgram.py

Process finished with exit code 0
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CHAPTER 3:
  



Python-Specific Definitions






N

ow that we’ve covered some of the fundamentals of programming, regardless of language, you will now learn some of the terminology associated with Python. It is important that you read this (and all other chapters) in full before writing code in Python because we will use these terms later in this book.

Iteration

To iterate means to say or do something again; to repeat something.

In this diagram of a basic loop, an iteration would consist of one time through the loop (whether to completion or a repeat):
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Syntax

The syntax is the rules you must follow when talking to a computer and telling it what to do. There are many languages you can use to program a computer. Each language has its own syntax.

In computer science, it is the language that allows the user to write out the program and the rules about how to write code properly.

Parsing

To ‘parse’ means to break something up into its parts and analyze it. Here is an example of parsing a phone number:
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In computing, it means that the program code is analyzed and read.

If you write code for a website, the webserver parses the code, then outputs the correct code to the browser.

A parser breaks code into parts and analyzes it. It’s a tool that examines program instructions while still in a high-level language and analyzes their syntactic structure. Parsers receive instructions and break them into parts, routing each part to the correct part of the compiler/interpreter for handling. Parsers also look over information received to ensure it is complete and no vital components are missing.

If the parser finds a syntactic error, it will report back an error message.

IDLE

IDLE is an integrated development environment (IDE) for Python. Whereas most IDEs can be used to write programs in several different computer languages, IDLE is only used to write programs in Python.

IDLE is intended to be a simple development environment suitable for beginners, especially in an educational setting.

Operating System

An operating system is a special-purpose (made for exact applications and reasons) computer program that supports the computer’s basic functions.

Most computer programs will require that an operating system already be installed on a computer before they can function on that computer.

As we covered earlier, Install
 means to put something inside a computer that the computer can then use. This often applies to computer programs. You would obtain the program and move it onto the computer via a connection of some sort. You would then have that program on the computer, and you could use it when you want. Installing also applies to hardware. You could, for instance, install a new storage device in your computer that could hold more electronic information. Some operating systems are free, and others require payment.

One of the most well-known and popular operating systems in the world is called Windows. It is created and sold by Microsoft.

Shell

It is a program that gives an interface for the user to use in order to issue commands to the operating system.

Code is often written in a Shell.

In Python, the Shell and IDLE look like this:
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Python also includes a text editor that looks like this:
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File Paths

The route to a file is called a file path
. The file path is the address of a file and specifies the exact location of a file. It provides a ‘path’ to the file.

File paths mean you can find the file, say, named ‘Winter’ inside the folder named ‘Poems,’ which is inside the C drive. A drive is simply a location where data is stored. The C drive is where most files and software are stored on a computer.

The various components of a path are separated by a text character that is unlikely to be used in the name of a directory or a file. Usually, this character is a slash (/), backslash (\), or colon (��.

The backslash (\) symbol separates the different parts of a collection of electronic documents in computers and it has been used for a long time. It was created as an aid for organizing and finding the various files you might store on a computer.

In a file path, backslashes are used to show that one item is below another (in terms of hierarchy).

A hierarchy refers to arranging things according to rank or status. It refers to arranging items according to their relative importance or characteristics. Storage hierarchy refers to a system where various data storage devices are given a hierarchical importance ranking as far as how they are used. The primary factor influencing a given device’s ranking is its response time – how long the device takes to return a requested piece of stored data when the computer requests the data. Faster response times are ranked higher.

In a file path, the item on the left is above the one on the right. If we take our earlier example, the file path would be written as:

C:\Poems\Winter


	
To prepare for the next assignment, download an image of your choice (ensure to save it in your Downloads folder).



	
Written documents, pictures, and videos are examples of different types of file formats. The data in these files are organized in a specific way, usually based on how the data will be used by various processes the computer does.





For example, the data in a file that is a written document will be organized in a very different way than the data in a file that is a video.

A common file format is PDF. This stands for Portable Document Format. This is a file format developed by the software company Adobe in the 1990s. This file format was developed to ensure consistent display of files regardless of what computer they’re being displayed on.


	
File formats are indicated by their extension. The extension
 is a code that states what the file format is (text, image, video, etc.). Extensions are tacked on at the end of the file’s name.



	
Let’s say you have a file titled ‘Contract’ and it’s stored as a PDF; the file would be named ‘Contract.pdf’ – .pdf is the extension.



	
Another common file format and extension is .txt (short for ‘text file’). This is a file type that is pure, unformatted (no special design; plain) text. If you’ve ever used Notepad, it saves and runs TXT files.





Tar

Tar is a type of file format, as well as the name of a program used to handle such files. The name comes from the words ‘tape archive.’

In order to reduce storage requirements, tar files can be compressed. The most common program used to compress tar files is a compression program called Gzip. Tar files that have been compressed by the Gzip program have the file extension, tar.gz. In order to access the tar file, the gzip program must be used to decompress the tar file. There are other decompression programs available that are capable of decompressing .gz files as well.
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CHAPTER 4:
  



How To Work With Loops




if…else Flow Control

The if else statement in Python is a decision when executing the program.

The if…else statement will ONLY execute code if the specified condition exists.

The syntax of if…else in Python

if test expression:

Statement(s)

Discussion

The Python program will only execute the statements(s) if the test expression is true.

The program first evaluates the test expression before executing the statement(s).

The program will not execute the statement(s) if the test expression is false.

By convention, the body of it is marked by indentation while the first is not indented line signals the end.

Challenge: Think of scenarios, real-life, where the if…else condition is required.

If you have not enrolled for a course, then you cannot sit for the exam else to sit for the exam.


	
If you have paid for house rent, then you will be issued with acknowledgment receipt else request for more time.





If you are a licensed driver, then you can drive to school else you hire a taxi.


	
If you are tired, then you can watch movies else can complete the essay.



	
If you are an ethical person, then you will acknowledge your mistake; else you will overlook the damage caused.



	
If you are committed to programming, then you will practice daily else you will lose interest.



	
If you have signed for email alerts, you will be updated frequently else you will have to check the website daily.



	
If you plead guilty to all accounts, you are likely to be convicted, else the merit of your case will depend on cross-examination of witnesses and evidence presented.






Note
: When we use the if statement alone without the else part, it will only print/display if the condition is true, it will not cater to the alternative, the case where the first condition is not present.

Example 1

Start IDLE.

Navigate to the File
 menu and click New Window
.

Type the following:


number=5


if number>0            #The comparison operator

print(number, “The number is a positive number”)


Discussion


The program contains the if the condition that tests if the given number satisfies the if condition “is it greater than 0.” Since 5 is greater than zero, the condition is satisfied; the interpreter is allowed to execute the next statement, which is to extract and display the numerical value, including the string message.

The test condition in this program is “number>0.”

But think of when the condition is not met, what happens? Let us look at Example 2.

Example 2

Start IDLE.

Navigate to the File
 menu and click New Window
.

Type the following:


number=-9


if number>0:

print(number, “This is a positive number”)


Discussion


The program contains only the if statement which tests the expression by testing of -9 is greater than zero since it is not the interpreter will not execute the subsequent program code lines.

In real life, you will want to provide for an alternate in case the first condition is not met.

This program will not display anything when executed because the if the condition has not been met.

The test condition in this program is “number>0.”

Practice Exercise

Write programs in Python using if statement only to perform the following:


	
Given number =7, write a program to test and display only even numbers.



	
Given number 1= 8, number2 =13, write a program to only display if the sum is less than 10. 



	
Given count_int = 57, write a program that tests if the count is more than 45 and displays, the count is above the recommended number.



	
Given marks = 34, write a program that tests if the marks are less than 50 and display the message, the score is below average.



	
Given marks = 78, write a program that tests if the marks are more than 50 and display the message, great performance.



	
Given number = 88, write a program that tests if the number is an odd number and displays the message, Yes it is an odd number.



	
Given number = 24, write a program that tests and displays if the number is even.



	
Given number = 21, write a program that tests if the number is odd and displays the string, Yes it is an odd number.





Note

The execution of statements after the if expression will only happen where the if the expression evaluates to True, otherwise the statements are ignored.

if…else statement in Python

The if…else syntax

if test condition:

Statements  



else:


Statements  


The explanation the if statement, the if…else statement will execute the body of if in the case that the test condition is True. 

Should the if…else test expression result in being ‘false,’ the body of the else will be executed.

Program blocks are denoted by indentation.

The if…else provides more maneuverability when placing conditions on the code.


Example


A program that checks whether a number is positive or negative

Start IDLE.

Navigate to the File
 menu and click New Window
.

Type the following:

number_mine=-56

if(number<0):

print(number_mine, “The number is negative”)


else:


print(number_mine, “The number is a positive number”)


Practice Exercise


Write a Python program that uses if else flow control to perform the following.


	
Given number = 9, write a program that tests and displays whether the number is even or odd.



	
Given marks=76, write a program that tests and displays whether the marks are above pass mark or not, bearing in mind that the pass mark is 50.



	
Given number=78, write a program that tests and displays whether the number is even or odd.



	
Given marks = 27, write a program that tests and displays whether the marks are above pass mark or not, bearing in mind that the pass mark is 50.





Challenge:

Write a program that accepts age input from the user, explicitly coverts the age into integer data types. Then it uses the if…else flow control to test whether the person is underage or not, the legal age is 21.

Include comments and indentation to improve the readability of the program.

if…elif…else Flow Control Statement in Python.

Now think of scenarios where we need to evaluate multiple conditions, not just one, not just two but three and more.

Think of where you have to choose team members, if not Richard, then Mercy; if not Richard and Mercy, then Brian; if not Richard, Mercy, and Brian, then Yvonne.

Real-life scenarios may involve several choices/conditions that have to be captured when writing a program.

Remember that the elif statement simply refers to else if, and is intended to allow for checking of multiple expressions.

The if block is evaluated first, then elif block(s), before the else block.

In this case, the else block is more of a fallback option when all other conditions return false.

Important to remember, despite several blocks available in if..elif else, only one block will be executed.

Example:

Three conditions are covered, but only one can execute at a given instance.

Start IDLE.

Navigate to the File
 menu and click New Window
.

Type the following:


number_mine=87



if(number>0):


print(number_mine, ”This is a positive number”) 



elif(number_mie==0):


print(number_mine, ”The number is zero”)


else:


print(number_mine, ”The number is a negative number”) 


Discussion:

There are three possibilities, but at any given instance the only condition will exist and this qualifies the use of the if family flow control statement.

For three or more conditions to evaluate, the if…elif else flow statement merits.


	
Nested if Statements in Python





Sometimes it happens that a condition exists, but there are more sub-conditions that need to be covered and this leads to a concept known as nesting
.

The amount of statements to nests is not limited, but you should exercise caution as you will realize nesting can lead to user errors when writing code.

Nesting can also complicate maintaining of code.

The only indentation can help determine the level of nesting.


Example


Start IDLE.

Navigate to the File
 menu and click New Window
.

Type the following:

my_charact=str(input(“Type a character here either ‘a’, ‘b’ or ‘c’:”)) 


if (my_charact=’a’):

if(my_charact=’a’):

print(“a”)

else if:

(my_charact=’b’)

print(“b”)


else:


print(“c”)


Practice Exercise


Write a program that uses the if else flow control statement to check non-leap year and display either scenario.

Include comments and indentation to enhance the readability of the program.

For-loop in Python


Indentation is used to separate the body of for-loop in Python.


Note:
 Simple linear list takes the following syntax:

Variable_name=[values separated by a comma] 

Example

Start IDLE.

Navigate to the File
 menu and click New Window
.

Type the following:

numbers=[12, 3,18,10,7,2,3,6,1]    #Variable name storing the list

sum=0                    #Initialize sum before usage, very important

for cumulative in numbers:        #Iterate over the list

sum=sum+cumulative         


print(“The sum is” ,sum) 



Practice Exercise


Start IDLE.

Navigate to the File
 menu and click New Window
.

Type the following:

Write a Python program that uses the for-loop to sum the following lists.

✓       marks=[3, 8,19, 6,18,29,15]

✓       ages=[12,17,14,18,11,10,16]

✓       mileage=[15,67,89,123,76,83]

✓       cups=[7,10,3,5,8,16,13]


	
range() function in Python





The range function (range()) in Python can help generate numbers.

Remember, in programming, the first item is indexed 0.

Therefore, range(11) will generate numbers from 0 to 10.

Example

Start IDLE.

Navigate to the File
 menu and click New Window
.

Type the following:


print(range(7))


The output will be 0,1,2,3,4,5,6 



Practice Exercise
:


Without writing and running a Python program, what will be the output for:

✓       range(16)

✓       range(8)

✓       range(4)

Using range() and len() and indexing

Practice Exercise

Write a Python program to iterate through the following list and include the message I listen to (each of the music genre). 

Use the for-loop, len() and range().

folders=[‘Rumba’, ‘House’, ‘Rock’]


	
Using for-loop with Else





It is possible to include a for-loop with else but as an option.

The else block will be executed if the items contained in the sequence are exhausted.

Example

Start IDLE.

Navigate to the File
 menu and click New Window
.

Type the following:

marks=[12, 15,17]

for i in marks: 


print(i)


else:


print(“No items left”)


Challenge:


Write a Python program that prints all prime numbers between 1 and 50.


	
While Loop in Python





In Python, the while loop is used to iterate over a block of program code as long as the test condition stays ‘true.’

The while loop is used in contexts where the user does not know the loop cycles required.

As earlier indicated, the while loop body is determined through indentation.

Example

Start IDLE.

Navigate to the File
 menu and click New Window
.

Type the following:


Caution
: Failing to include the value of the counter will lead to an infinite loop.

Practice Exercise


	
Write a Python program that utilizes the while flow control statement to display the sum of all odd numbers from 1 to 10.



	
Write a Python program that employs the while flow control statement to display the sum of all numbers from 11 to 21.



	
Write a Python program that incorporates while flow control statement to display the sum of all even numbers from 1 to 10.






	
Using While Loop with Else.






If the condition is false and no break occurs, a while loop’s else part runs.

Example

Start IDLE.

Navigate to the File
 menu and click New Window
.

Type the following:

track = 0

while track< 4:

print("Within the loop")

track = track + 1 



else:


print("Now within the else segment")  
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CHAPTER 5:
  



Analysis Using Panda






I

t would be difficult to delve deeper into the technical aspect of data science and analysis without a refresher course on the basics of data analysis. Come to think of it, data science, new as it is, is still a generally broad topic of study. Many books have tried to specifically define what data science and being a data scientist means. After all, it was voted one of the most highly coveted jobs this decade, according to surveys done by Google. Unfortunately, the sheer wide and general variety of data science topics ranging from artificial intelligence to machine learning means that it is difficult to place data science under one large umbrella. Despite the attempt to define data science, having to clearly define it is a daunting task and one that shouldn’t be taken lightly.

However, one fact remains about data science that could be consistently said throughout the various practices of data science: the use of software and programming basics is just as integral as the analysis of the data. Having the ability to use and create models and artificially intelligent programs is integral to the success of having clean, understandable, and readable data. The discussions you will find in this book will regard the latest and more advanced topics of interest in the topic of data science, as well as a refresher course on the basics.

Pandas

The core of data science lies in Python. Python is one of the easiest and most intuitive languages out there. For more than a decade, Python has absolutely dominated the market when it comes to programming. Python is one of the most flexible programming languages to date. It is extremely common, and honestly, it is also one of the more readable languages. As one of the more popular languages right now, Python is complete with an ever-supporting community with deep, extensive support modules. If you were to open GitHub right now, you’d find thousands of repositories filled with millions of lines of Python code. As flexible programming, Python is used for machine learning, deep learning applications, 2D imagery, and 3D animation.

If you have no experience in Python, then it is best to learn it before progressing through further sections of this book.

Assuming that you do have a basic understanding of Python and that coding in this language has almost become natural to you, the following sections will make more sense. If you have experience in Python, you should have heard about Pandas and Scikit Library at the very least.

Essentially, Pandas is a data analysis tool used to manipulate and analyze data. It is particularly useful as it offers methods to build and create data structures as well as methods used to manipulate numerical tables and time series. As an open-source library, the Pandas library is built on top of NumPy, indicating that Pandas requires the prior installation of NumPy to operate.

Pandas make use of data frames, which is essentially a two-dimensional array with labeled axes. It is often used as it provides methods to handle missing data easily, efficient methods to slice, reshape, merge, and concatenate data as well as providing us with powerful time series tools to work with. Learning to write in Pandas and NumPy is essential in the beginning steps of becoming a Data Scientist.

A Pandas array looks like the sample photo below:

[image: A screenshot of a cell phone Description automatically generated]


Now, the data frame doesn’t look too difficult to understand, does it? It’s similar to the product lists you see when you check out the grocery.

This tiny 2x2 data frame is a perfect encapsulation of one of the things that this has been trying to show. Data science isn’t as tricky, nor is it as difficult as some people make it seem because data science is simply the process of making sense of data tables given to you. This process of analyzing and making sense is something that we’ve been unconsciously practicing for our whole lives, from us trying to make sense of our personal finance, to us looking at data tables of products that we’re trying to sell.

Let’s dive in further as to how to use this powerful library. As it is one of the most popular tools for data manipulation and analysis, Pandas data structures were designed to make data analysis in the real-world significantly easier. There are many ways to use Pandas, and often, the choices in the functionality of the program may be overwhelming. In this section, we’ll begin to shed some light on the subject matter and, hopefully, begin to learn some Pandas functionality.

Pandas have two primary components that you will be manipulating and seeing a lot of; these are the Series and the DataFrame. There is not much difference between these two, besides a series essentially being the representative of a smaller DataFrame. A series is simply one column of data. At the same time, a DataFrame is a multi-dimensional table, meaning that it has multiple combinations of columns and arrows that are made up of a collection of Series. We can create these DataFrames through many options, such as lists or tuples, but for this tutorial, we’ll just be using a simple dictionary.

Let’s create a dictionary that symbolizes the fruit that a customer bought, and as a value connected to the fruit, the amount that each customer purchases.

Data= {

‘apples’: [3,2,0,1],

‘oranges’: [0,3,7,2]

}

Great! We now have our first DataFrame. However, this isn’t accessible to Pandas yet. For Pandas to be able to access the DataFrame, we need to pass in the dictionary into the Pandas DataFrame constructor. We simply type in:

customer_purchases=pd. DataFrame(data)

print(purchases)

It should put out something like this:

applesoranges

030

123

207

312

Basically, what happened here was that for each (key, value) item in the dictionary, ‘data’ corresponds to a column in the DataFrame. We understand the data that we placed. Here it could be said that the first customer bought three apples and zero oranges, the second customer bought two apples and three oranges, the third customer bought no apples and seven oranges, and so on. The column on the right refers to the index
 of the item in relation to its position on the sequence. In programming, counting an index doesn’t begin with one, as the counting begins, instead, with zero. So, this means that the first item has an index of zero, the second has an index of one, the third has an index of two, and so on. We can now call the items in a sequence based on their index. So, by calling ‘apples [0]’ in which we use apples as our key and zero as our index, it should return the value 3.

However, we can also replace the value of our index. To do that, we input the following line of code.

Now, instead of using the index positions to locate the item in the sequence, we can use the customer’s name to find the order. For this, we could use the loc
 function, which is written as ‘DataFrame.loc[x]’ where ‘DataFrame’ is the name of the dataset that you would like to access, and ‘loc’ is the location of the item that you would like to access. Essentially, this function accesses a group of rows and columns through the index or index names. For example, we can now access June’s orders through the command ‘purchases.loc[‘June’],’ which can be found in index 0. This would return the following:

Apples      3

oranges    0

Name: June dtype: int64 

We can learn more about locating, accessing, and extracting DataFrames later, but for now, we should move on to loading files for you to use.

Honestly, the process of loading data into DataFrames is quite simple. Assuming you already have a DataFrame that you would like to use from an outside source, the process of creating a DataFrame out of it is much simpler than loading it into a google drive. However, we will still be using the purchases dataset as an example of a CSV file. CSV files are comma-separated value files that allow data to be used and accessed in a tabular format. CSV files are basically spreadsheets but with an ending extension of .CSV. These can also be accessed with almost any spreadsheet program, such as Microsoft Excel or Google Spreadsheets.

What happened? Well, basically, it created another DataFrame, and it assumed that the newly renamed indexes of June, Robert, Lily, and David were already parts of the DataFrame. As a result, it ended up giving out new indexes to the DataFrame, adding a new column of 0 to 3.

However, you will find that more often than not, CSV’s won’t add an index column to your DataFrame so you can forget about this step, and most probably, nothing will change.

After loading in your dataset, it is best to make sure that you loaded in the correct one, while also making sure that your index column is properly set. In that case, you could simply type in the name of the dataset you’re using into Jupyter notebooks, and it would show the whole dataset. It is always a good idea to eyeball the data you’re using so that you can quickly fix mistakes and avoid any future problems down the road.

Aside from CSVs, we can also read JSON files, which are basically stored versions of dictionary files in Python. It is important to note that JSON allows indexes to work through a process called nesting
, so that means that this time, our index should come back to us correctly. Essentially, accessing JSON files works the same as accessing CSV files: we simply input the following lines of code.

Notice that we are using the same dataset to load both the CSV and JSON files. Why does this work? Well, these two really only look at the extension of the files to make sure that they could load it. As long as it looks like something even remotely related to a DataFrame, your computer is smart enough to recognize the fact that it is a dataset and read it from there.

Furthermore, we can also read data from SQL databases. Structured Query Language (SQL) is the standard language for dealing with a concept known as a relational database
. What can SQL do? It executes queries, retrieves data, insert, update, and delete records all from a database, and also gives you the ability to create tables and entirely new databases from scratch.
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CHAPTER 6:
  



Python Machine Learning






T

his analogy is merely intended to draw our attention to the primary topic issue that concerns this study session: machine learning.

Can computers really learn? Better still, can they learn from their experiences with the different tasks that they handle on a day-to-day basis? Machine learning is a discipline that can sufficiently provide answers to the above questions.

In a layman’s language, machine learning can be described as a process of acquiring skills that have been accumulated over time through observation. We can deduct from this simple description that machine learning starts with observation. The observation goes on for a certain period.

In the process of observing, skills are acquired while others are sharpened even further by learning from experience. This is one example of a normal human’s learning throughout their time here on planet earth.

A more concrete definition of a machine does exist. Let’s say that machine is a process that involves the acquisition of specialized skill(s) computed/accumulated from data over a period of time. Still, this sounds like we’re talking about humans.

But we need to talk about machine learning in terms of machine ‘behavior,’ and more specifically in regard to computers.

In Computing Terms

Machine learning is classified as a subset of artificial intelligence. As a subset of artificial intelligence, machine learning entails the development of algorithms that enable computers to learn from accumulated data and functions performed in the past.

Sample historical data (training data) offer a basis for machine learning algorithms to deliver models that aid in decision-making as well as predictions. This is done without any explicit programming.

Creative predictive models are products of the union between statistics and computer science.

How Machine Learning Works

Machine learning system achieves its mandate by following the following steps:


	
A thorough examination of (or learning from) historical data that has accumulated over a given period.



	
The building of prediction models.



	
Prediction of output (on the receipt of new data).





The amount of data largely determines how accurate the predicted output turns out to be. A huge sample of historical is necessary for creating better prediction models that guarantee the high accuracy of the predicted output.

Features of Machine Learning

The following are the main characteristics of machine learning:


	
The use of data for pattern detection in datasets.



	
Automatic improvement after learning from historical data.



	
Machine learning is technologically data-driven.



	
It has appreciable similarities with data mining-dealing with huge data amounts.





Why Machine Learning?

There is a day-by-day increase in the need for machine learning. One key factor for embracing machine learning with unimaginable seriousness as it is now, obviously, is the ability of machines to handle tasks that are highly sophisticated; better than humans. We can read, understand, and interpret data, but we are only limited to a few megabytes of data. Machines can handle terabytes of data, or even more, quite accurately.

Using machine learning, the world can now boast of self-driven cars. Friend suggestions on social media platforms are also a reality, thanks to machine learning. Furthermore, face recognition, among other big advancements, are outcomes after big strides in machine learning.

In summary, the need for machine learning is anchored on the following key observations:


	
Increment and rapid production of data, in respect of the widespread adoption of information systems.



	
Handling highly sophisticated tasks that are practically impossible to a human being.



	
Critical decisions can be made with large and complex data or information. For instance, in finance and economics projections for individual businesses, companies, and even governments.



	
Extracting patterns and information that are not easily visible to the human eye.





Classification of machine learning

Machine learning is classified as follows:


Reinforcement Learning
:
 This is a feedback-based mode of learning. A learning agent (machine) is penalized for every wrong pattern prediction and undesirable outcome. On the other hand, the same learning agent (machine) is rewarded for a job well done.


Unsupervised Learning
:
 A machine trains on outcome prediction without any supervision. Given data sets are not labeled, but the machine has to learn and eventually predict an outcome. Unsupervised machine learning is categorized into clustering and association.


Supervised Learning
:
 Labeled data is provided to a machine. The machine is trained using pattern prediction therefrom and eventually gives a prediction on that basis.

There are two categories of supervised learning: classification and regression.

Machine Learning Applications

Machine learning is crucial to each and every sector, be it the economic, social, or administrative sector. The application of machine learning can be summarized under the following three key areas:

Machine Learning in Analytics

Statistics is every aspect of life. Sometimes we use it without knowing that we’re actually using it. For instance, a person who wonders about a terrible experience would expectedly learn from it and take a totally different course of action, given similar circumstances. Knowingly or otherwise, the person assesses the different events leading to a particularly horrible incident against what would have led to a different turn of events. The process may seem straightforward, but the truth is there is a lot of analytical work happening in the busy mind of the victim.

In normal life, politics invest so much in statistics to gauge the popularity of political candidates and help in making crucial political decisions. Similarly, all sectors use statistical results based on historical data to predict various events in the future.

Machine learning takes up this whole business to a whole new level by eliminating so much of human effort by merely allowing algorithms to analyze data and offer a prediction of patterns and likely outcomes based on accumulated data.

Machine Learning in Management

Management relies heavily on statistical data in decision-making. In business, the management is charged with the responsibility of making decisions regarding recruitment and laying off, employ remunerations, budgetary projections, and the structure of leadership within a given organization/institution. In formal settings, such decisions are not arrived at hastily, or without thought. In most cases, it takes months or even years to analyze relevant masses of data before deciding what is good for the organization or institution. With machine learning, the analysis of such data is more efficient, since machines have the ability to handle huge data amounts that would otherwise take years to be done by a human. In fact, some analytical work is way beyond the ability of the smartest man on earth. Security has been enhanced greatly with the adoption of machine learning systems. CCTV cameras, metal detectors, security alarms, and other security devices are perfect examples of machine learning in use. For instance, face recognition services are particularly important in ATM machines since they massively add to the security of ATM centers.  In summary, machine learning is an important subset of artificial intelligence; especially during the present times when we have to deal with a lot of data and information as a result of the information systems euphoria. Healthcare, financial sector, education sector, and, and governments need statistical data to make crucial decisions for sustainable operations. With machine learning, such needs can be met more efficiently.
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CHAPTER 7:
  



Algorithms






A

lgorithms are all-important; they are the very foundation of computers and computer science. Your computer may be constructed of hardware items, but without algorithms, it’s all a waste of space. The Turing Machine is the theoretical foundation of all algorithms and this was established many years before we even thought about implementing a machine like that using digital logic circuits. The Turing Machine is a model that can translate a set of given inputs into outputs, working to a set of pre-defined rules, much like today’s machine learning.

Algorithms affect our lives in more ways than we realize. Take page ranking on search engines for example. These are based on algorithms and these allow anyone to search quickly through huge amounts of information. This, in turn, hastens the rate at which new research can be done, discoveries can be found, and with which innovative technologies can be developed.

Studying algorithms is also essential because it makes us think about problems in specific ways. Our mental abilities sharpen, and we can improve our problem-solving abilities by learning to find and isolate the core components of a problem and define the relationship between them.

In its simplest form, an algorithm is nothing more than a list of instructions to be carried out in sequence. Think of it, in Python terms, as a linear form of doing x
, then y
, and then z
. However, we can change things and make these algorithms do more by adding if-else statements. By doing that, the direction the action takes then depends on conditions being met, and then we add operations, while statements, for statements, and iteration. To expand our algorithm a bit more, we add recursion which often provides the same result that iteration does even though they are very different. Recursive functions apply the function to inputs that get progressively smaller. The input of one recursive step is the output of the previous one.

Paradigms of Algorithm Design

There are three main paradigms to algorithm design:


	
Divide-and-conquer



	
Greed






	
Dynamic programming





Let’s take these one at a time. Divide-and-conquer is self-explanatory – the problem is broken down into small subproblems and the results of each one combined into an overall solution. This has to be one of the most common techniques to solve problems and is perhaps the most common approach to the design of algorithms.

Greedy algorithms involve optimization and combination. In short, it means to take the shortest path to the most useful solution for local problems, all the while hoping that somehow it will all lead to the global solution.

Dynamic programming is most useful when the subproblems start to overlap. This is not the same as the divide-and-conquer paradigm. Instead of breaking the problem down into individual subproblems, intermediate solutions get cached and then used in a later operation. It does use recursion like divide-and-conquer but, with dynamic programming, we compare the results at different times. This provides a boost in terms of performance for some types of problems; it can be quicker to retrieve a previous result than it is to go through recalculating it.

Backtracking and Recursion

Recursion is incredibly useful in terms of divide-and-conquer but it can be hard to see exactly what is going on; each of the recursive calls spins off into another recursive call. There are two types of cases at the heart of a recursive function:


	
Base case – this tells recursion when it should terminate






	
Recursive case – this calls the function the case is in





The calculation of factorials is one of the simplest examples of a problem that results in a recursive solution. The factorial algorithm is responsible for defining two cases:


	
The base case where n
 is equal to zero 






	
The recursive case where n
 is more than zero. Here is an example of implementation:





When this code is printed, we get 1, 2, 6, and 24. For 24 to be calculated, we need the parent call and four recursive calls. On each of the recursions, a copy is made of the method variables and it is stored in memory. When the method has returned, that copy is removed.

It isn’t always going to be clear whether iteration or recursion is the best result for a problem. Both repeat sets of operations and both work well with divide-and-conquer. Iteration keeps in going until the problem has been solved, and recursion breaks it down into ever smaller chunks combining the results from each one. Iteration does tend to be better for programmers because control tends to remain local to the loop; with recursion, you get a closer representation to factorials and other like mathematical concepts. Recursive calls are stored in the memory; iterations aren’t. All of this leads to trade-offs between memory use and processor cycles, so determination may come down to whether your task is memory or processor intensive.

Backtracking


Backtracking
 is a type of recursion that tends to be used more for problems like the traversal of tree structures. In these problems, each node presents us with several options, and we need to choose one of them. Doing that leads to more options; depending on the options chosen throughout, we either reach a dead end or a goal state. If the former is the case, we need to backtrack to an earlier node and go down a different route. Backtracking is also a kind of divide-and-conquer method when we need to do exhaustive searches. More importantly, when we backtrack, we prune off the branches that don’t provide any results. Look at this example of backtracking: a recursive approach has been used to generate all the permutations that are possible for a given strength of a given length.

Notice that we have two recursive calls and a ‘double list’ compression. This results in all the elements of the first sequence being concatenated recursively with the return when n=1. Each of the string elements was generated in the recursive call that came before.

Divide-and-Conquer - Long Multiplication

Recursion isn’t just a clever little trick. To understand what it can do, we need to compare it to approaches like iteration, and we need to be able to understand when to use it for a faster algorithm. In primary math, we all learned an iterative algorithm used for the multiplication of a pair of large numbers. That algorithm was long multiplication involving iterative multiplication and carrying, followed by shifting and addition.

What we want to do is work out whether this procedure really is all that efficient for the multiplication of the numbers. When you multiply two numbers each four digits long, it takes no less than 16 multiplication operations. This method of algorithm analysis, in terms of how many computational primitives are needed, is vital because it provides us with a way of understanding what the relationship is between the time taken to do the computation and the input size to the computation. What we want to know is what will happen when the input is massive? We call this topic asymptomatic analysis
, otherwise known as time complexity
, and it is important when studying algorithms. We will talk about it quite a bit in this section of the book.

A Recursive Approach

As far as long multiplication goes, there is a better way; several algorithms exist for the more efficient operation of multiplying large numbers. The Karatsuba algorithm is one of the best-known long multiplication alternatives and it dates back to 1962. This algorithm takes a very different approach instead of iterative multiplication of single digits. It does recursive multiplication on inputs that progressively get smaller. A recursive program will call itself on each small subset of the parent input.

To build an algorithm, we need to take a large number and decompose it into smaller numbers. The easiest way is to split it into two – one half with important digits and one with less important digits. For example, a number with 4 digits, 2345, would become 2 sets of numbers, each with 2 digits, 23 and 45.

Let’s take 2 n
 digit numbers and write a general decomposition for them. The numbers are x
 and y
 and m
 is a positive integer with a lower value than n
:

This does suggest that we are using recursion to multiply the numbers because the process involves multiplication. More specifically, ac
, ad
, bc
, and bd
 all have smaller numbers than the input, making it not inconceivable that the same operation could be applied as a partial solution to the bigger problem. So far, the algorithm has four recursive steps (all multiplication), and it is not yet clear whether this would be more efficient than traditional long multiplication.

So far, we have looked at nothing more than what mathematicians have known for years. However, the Karatsuba algorithm goes a step further and observes that we only really need to know three of the quantities to solve the equation. Those quantities are z2=ac
; z1=ad
 + bc
 and z0=bd
. We only need to know what the values of a, b, c,
 and d
, as they contribute to the overall sum and the products required to calculate z2, z1,
 and z0
. This brings about the possibility that we could reduce how many recursive steps are needed and, as it turns out, we can do that.

Because ac
 and bd
 have already been reduced to their simplest form and we can’t really take these calculations out. What we can do is this:

(a+b)(c+d)=ac+bd+ad+bc

When ac
 and bd
, calculated previously, are taken away, we are left with the quantity that we need – (ad + bc):


ac+bd+ad+bc-ac-bc=ad+bc

What this shows is that it is perfectly possible to compute ad+bc
 without having to compute the individual quantities separately. Below is the Karatsuba algorithm in a Python implementation:

from math import log10, ceil 

def karatsuba(x,y):  


# The base case for recursion 
 


#sets n, which is the number of digits in the highest input number
  

#adds 1 if n is uneven  

n = n if n % 2 == 0 else n + 1  


#splits the input numbers      
 

#applies the three recursive steps  


#performs the multiplication     
 

return (((10**n)*ac) + bd + ((10**n_2)*(ad_bc)))   

Just to satisfy ourselves that this really works, there is a test function we can run.

Runtime Analysis

By now, it should be clear that one of the more important sides of algorithm design is gauging how efficient it is in terms of time, or how many operations, and memory. The analysis of the number of operations is called runtime analysis
. There are several ways to run this and the most obvious is nothing more than a measurement of the time taken for the algorithm to finish. There are problems with this approach; how long it takes depends on what hardware it is run, for a start. Another way, independent of the platform, is to count how many operations it takes, but this also causes problems in that we don’t have any definitive way of quantifying operations. This would depend on the programming language used, the style of coding, and how we opt to count the operations. However, we could use this way if we were to combine it with an expectation that the runtime increases as the input size increases and it does it in a specific way. In other words, that there is a relationship mathematically between the input size (n
) and the time the algorithm takes to run. Three principles guide this, and their importance will become clear as we go on. First, the principles:


	
Making no assumptions about the input data giving us a worst-case analysis.



	
Ignore or suppress lower order terms and constant factors – with larger inputs, the higher-order terms will be dominant.






	
Focus only on problems with large inputs.





The first one is very useful because it provides us with an upper bound that is tight – the algorithm is guaranteed to fail. The second is just about ignoring anything that doesn’t contribute majorly to the runtime, making work easier and letting us focus on what impacts performance more.

With the Karatsuba algorithm, the square of the input size increased, and so did the number of operations used for multiplication. With a four-digit number, we use 16 operations and with an eight-digit number, we need 64. However, we’re not so interested in how an algorithm with small n
 values behaves so we ignore the factors that only increase linearly or lowly. At the higher n
 values, the operations that increase fast as n
 is increased will be the dominant ones.

We’ll talk briefly about the merge-sort algorithm here because it is useful to learn about performance at runtime. This is one of the classic algorithms from more than 60 years ago and it is still used today in some of the highly popular sorting libraries. Merge-sort is recursive and uses divide-and-conquer, which, as you know, means breaking a problem down, sorting the parts recursively, and putting the results together. Merge-sort is an obvious demonstration of this algorithm design paradigm.

Merge-sort has just three steps:


	
It sorts the left side of the input array recursively.



	
It sorts the right side of the input array recursively.






	
It merges the sorted arrays into one.





One typical use is to sort numbers into numerical order. Merge-sort will divide the list in two and work on each side in parallel. Here is the Python code for the algorithm.
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CHAPTER 8:
  


Python Classes





O

bject-oriented programming is what makes Python different from other languages. It is a useful and effective approach to writing clean code and useful software that can be used for day-to-day activities, such as calculating things or converting miles into kilometers. Object-oriented programming demands that you create classes that would represent some real-world situations and things. You can create objects based on these classes. When you intend to write classes, you need to define how a category of objects ought to behave. What are its characteristics, and how can you use them in life?

When you are creating a class, you need to equip the object with all the characteristics that the object would carry in general. You can also give it some unique traits that you desire. You will be more than amazed to see how Python allows you to model some real-world situations with the help of object-oriented programming.

You can create an object based on real life. This process, in the world of Python, is known as instantiation
. There will be more than one instance in Python to work with. I will explain in this chapter how you can be able to write classes in Python and how you can create different instances in a single class.

Object-oriented programming helps programmers to see the world from a different angle. This is where the animation starts. You can instruct an object to animate the way you want it to be. You will know your code, what it can do, and how you can be able to manipulate it in the end. Classes make complex challenges easier and smoother for you. The code will look logical and make sense to you. Your programs will be more meaningful when you add classes to them.

How to Create a Class?

Anything that you can imagine can be modeled on Python classes. We can start by writing a simple class that is of a panda. You can create one modeling on any other animal as well. The first thing is to collect information about pet pandas. What they do, how they look like, and what are their common traits. We name pandas. They also have a particular age and name. The very common thing about pandas is that they tend to roll over and sit for eating bamboos. This is the information that we have about them. You can visit a zoo or watch a YouTube documentary on pandas to see how they behave naturally. Then you can model your class based on that information.

Before we move on, type this into your compiler. If you have your compiler run this, you are going to get some results that show up on the screen right away. This will include that the cat’s name is Frisky (or you can change the name to something else if you want), that the age is 5, and that the weight is 10. This is the information that was put into the code, so the compiler is going to pull them up to give you the results that you want. You can take some time to add different options into the code and see how it changes over time.

Keep in mind during this process that there are often a lot of classes that you can work with inside of your Python code, and they are meant to make life easier in coding, not more difficult. These classes can come into use when you would like a better way to take care of your information and make sure it is in the right order so that it makes a lot more sense. You can create the class that you would like and add in the objects that match the most. 

But do keep in mind that when someone else comes and takes a look at some of the code that you are writing, they should be able to look into the class and understand why some of the objects are found there. The objects don’t need to be identical with this, but they do need to make sense as to why they are going to be found in the same class.

There are a lot of times when a class is going to be useful inside your code. And it is definitely worth your time to take a look at them and learn how to use them. Most of the codes that you are going to work on and write in Python are going to rely on these classes, so take some time to look through this code and see how you are able to write out some of the classes that you want to do.
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CHAPTER 9:
  



Data Files






W

hen creating programs, it is sometimes useful to be able to store and retrieve data from an external file. If you don’t export data to an external file, the data is only available whilst the program is running. Unless you say otherwise, the file is always saved to the same folder in which the Python program you have produced is.
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How do I write information to a file?

You have a line of text that you would like to send to an external file. In this case, the sentence is exported as an external file called Star Wars.txt
. The mode used is “w” as we are writing the sentence to the file. You must use close at the end to make sure the file is closed.

When you run the program nothing appears to happen, but if you look in the same folder as the Python program you will find a text file called Star Wars
, and if you open this file you will find the sentence.

Write to an external file

Write this program using the editing window.
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This program will output the sentence to the external file.

Write to an external file and automatically close the file

Sometimes you want to write a program that automatically closes the file. Write this program using the editing window.
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This program will output the sentence to the external file.

How do I write a list to an external file?

You can also write a list (array) to an external file. In this case, it is a good idea to write the file as a CSV file, as the table can then be viewed within a spreadsheet. To do this, you must import the CSV module.

The program below will take the list and export it to a CSV file which can then be viewed from within a spreadsheet. This will appear in the same folder as the Python program. Write this program using the editing window.
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Here is the output produced.
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How do I read information from a file back into my program?

If you have already created a text file, it is possible to read the text from this file back into your program.

In the example shown below a notepad file has been created containing the text ‘Hello World.’ This has then been saved as Hello.txt
. The program below has been written to take the text from the external file and assign it to the variable text. Write this program using the editing window.
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Shown below is the output produced.
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How do I read a list from a file back into my program?

If you have created the list using a CSV file, then by performing the reverse of the operation shown earlier it is possible to read the CSV file back into an empty list.

Write this program using the editing window.
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Here is the output produced.
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Exercise: Basic Dice Game





	



	

	
Here are the instructions for a game.





First Player 1 must throw the dice. If the player throws a 6, they have won the game. If not, then Player 2 throws the dice. This continues until one of the players throws a 6 and wins the game.

(a) Develop a program that writes the instructions shown above to an external file called Instructions.txt


(b) Develop the program so that the contents of the external file can be read back into the program and stored using a variable called instructions.

2. (a) You have been asked to create a program using Python that asks the user their name, their favorite band, their favorite singer and their favorite song. The program stores this information in a list and exports the information to an external file.

(b) You have been asked to create another program that can take the information stored in the external file produced in Part (a), and then import it back into a list. The program then displays the list as a formatted table.
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CHAPTER 10:
  



How to Read Errors and


Troubleshooting Your Code






T

hese codes are great because they will save you a lot of time and will make your code look nicer because you can reuse parts of your code without tiring yourself out by having to rewrite it so many times. This is something that you can do with object-oriented programming (OOP) languages, a category which Python is a part of. You can work with inheritances so you can use a parent code and then make some adjustments to the parts of the code that you want and make the code unique. As a beginner, you will find that these inheritances can be quite easy to work with, because you can get the code to work the way you want it to work without having to write it out a million times over.

To help you keep things simple, you need to understand how inheritances work a little better. An inheritance
 is when you will take a parent code and copy it down into a child code. You will then be able to work on the child code and make some adjustments without having to make any changes in the parent part of the code. You can do this one time and stop there, or you can keep on going down the line and change the child code at each level without making any changes to the parent code.

Working with inheritances can be a fun part of making your own code, and you can make it look so much nicer without all that mess.

How To Override The Base Class

The next thing that we can work on when it comes to inheritance codes is how to override a base class. There will be a lot of times while you are working on a derived class when you will have to override what you have placed inside a base class. What this means is that you will take a look at what was placed inside the base class, and then make changes to alter some of the behavior that was programmed inside of it. This helps to bring in new behavior which will then be available inside the child class that you plan to create from that base class.

This does sound a little bit complicated to work with, but it can really be useful, because you can choose and pick the parental features that you would like to place inside the derived class, which ones you would like to keep around, and which ones you no longer want to use. This whole process will make it easier for you to make some changes to the new class and keep the original parts from your base class that might help you out later. It is a simple process that you can use to make some changes in the code and get rid of parts of the base class that are no longer working and replace them with something that will work better.

Overloading

Another process that you may want to consider when you’re working with inheritances is learning how to overload. When you work on the process known as overloading
, you can take one of the identifiers that you are working with and use that to define at least two methods, if not more. For the most part, there will only be two methods that are inside of each class, but sometimes this number will be higher. The two methods should be inside the exact same class, but they need to have different parameters so that they can be kept separate in this process. You will find that it is a good idea to use this method when you want the two matched methods to do the same tasks, but you would like them to do that task while having different parameters.

This is not something that is common to work with, and as a beginner, you will have very little need to use this since many experts don’t actually use it either. But it is still something that you may want to spend your time learning about, just in case you do need to use it in your code. There are some extra modules available for you that you can download so you can make sure that overloading will work for you.

Inheritances

As you are working on your codes, you will find that it is possible that you could work on more than one inheritance code. If you are doing this, it means that you can make a line of inheritances that are similar to each other, but you can also make some changes to them as well if needed. You will notice that multiple inheritances are not all that different from what you did with a normal inheritance. Instead, you are just adding more steps and continuously repeating yourself so you can make the changes that you want.

When you want to work with multiple inheritances, you have to take one class and give it two or more parent classes to get it started. This is important once you are ready to write your own code, but you can also use the inheritances to make sure the code looks nice as you write it out.

Now, as a beginner, you may be worried that working with these multiple inheritances might be difficult because it sounds too complicated. When you are working with these types of inheritances, you will create a new class, which we will call Class3, and you will find that this class was created from the features that were inside of Class2. Then you can go back a bit further and will find that Class2 was created with the features that come from Class1, and so on and so forth. Each layer will contain features from the class that was ahead of it, and you can really go down as far as you would like. You can have ten of these classes if you would like, with features from the past parent class in each one, as long as it works in your code.

One of the things that you should remember when you’re creating new code and considering adding in some multiple inheritances is that the Python language will not allow you to create a circular inheritance. You can add in as many parent classes as you want, but you are not allowed to go into the code and make the parent class go in a circle, otherwise the program will get mad at you if you do so. Expanding out the example that we did above to make another class or more is fine, but you must make sure that you are copying the codes properly before you even make changes so you can get this program to work.

As you start to write out some more codes using the Python programming language, you will find that working with different types of inheritances is actually pretty popular. There are many times when you can just stick with the same block of code in the program, and make some changes without having to waste your time and tire yourself out by rewriting the code over and over again.
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CHAPTER 11:
  



Comments & Documentation






B

elieve it or not, most of the time, people read the code rather than write it. Programmers write code for the users and developers – including yourself. You would be amazed at how many times programmers go through old code and find that they cannot understand their own programming. Now, imagine how other people feel when they are reading through your code.

In many cases, you will find yourself in a situation where you just need a block of code that works and need to adapt it to your own program. Unfortunately, too many libraries and programs do not have the suitable documentation to get that particular function up and running.

Commenting vs. Documenting code

The difference between commenting and documenting is normally unclear to the novice. You should always think of your target audience, and that is the main distinction. In essence, commenting describes your code. It helps developers understand your code’s design and purpose.

Documenting, on the other hand, should be tailored to your users with information about the functionality and use of the program itself. Developers will still need to read your documentation. No one really dives into code without any sort of description of what it does. However, this document is not primarily meant for them.

Commenting Code Basics

Comments are created using the hashtag (#), formally known as the pound sign. This should be very brief. All of the information below is based on the guidelines of PEP 8 mentioned in an earlier chapter. Please visit this link
 for complete explanations.

Here’s an example:

firstName=’Nathan’
  

# This is a comment that precedes a print statement.

Print(firstName)


Based on the PEP 8 guidelines, a comment should not exceed more than 72 characters. After that you should carry on with a comment in the line after. Don’t worry, PyCharm has a ruler layered on your code that will tell you if you have exceeded the number of characters. Here is an example on how it is done.

firstName=’Nathan’
  

# This is a comment that precedes a print statement. Here is a quote from monty Python “Black Knight”:

# “What are you gonna do, bleed on me?’”

print(firstName)1  


One of the best things about commenting is how it is being used to plan and review your program. At the beginning of the code writing endeavor, you may consider planning out the code using comments. Then fill in the code between your main layouts as it helps you stay organized and helps when multiple developers are working on the code.

# First step  

# Second step  

# Third step  

Comments can be used to describe the intent of particular sections of code. This is done to facilitate the finding and understanding of blocks of code that connect externally or to different files. That’s not to say that describing a function locally is wrong. On the contrary, it is actually encouraged.

#Attempt to login using user input. If successful redirect user to the cart. If unsuccessful prompt user to retry the   

# Login process  

In other cases, you should describe your algorithms if they are too complicated. Another good reason to place comments is to describe why you used a function, method, or library over another. Here is an example.

# Importing cmath module as complex numbers will be needed in this function.  

Finishing a program in one go is very rare, especially the more features you add to your application. Tagging your code via comments helps remind you what it is that you need to work on and where.

# ToDo: add price as a global variable and set condition to see which the lowest price is. Pick the lowest as the cost.

Comments should be as brief as possible, or as brief as you are comfortable with. Here are a few tips when it comes to writing comments:


	
Keep comments as close as possible to the code its describing.



	
Don’t use complex formatting such as tables.



	
Don’t include redundant information.



	
Design the code to comment itself. Make it easy on the reader by using simple methods and descriptive variable names.





Fortunately, type hinting
 is a function built into Python from version 3.5 and it is quite simple to use. In most cases, it will hint to what is happening without the need to comment, and it is suggested automatically. Here is a sample of a few lines of code:

def greetingName(name: str) -> str:  


return f”Hello {name}”  


In the first line of code, the IDE has pointed out that the return value of this output will be a string.

Documentation Formats

There are a variety of documentation formats that you can use. In the table, you will find quite a few that should help you chose. The recommended version for beginners is a format type called ‘NumPi/SciPy docstings.’ In any case, you can chose whatever you are most comfortable with. Just remember to stick to one once you have started documenting a certain project.











	
Format Type


	
Description


	
Supported by Sphynx


	
Formal Specification


	



	
Google Docstrings


	
Google’s form of documentation


	
YES


	
NO


	

https://github
.com/google/styleguide/blob/gh-pages/pyguide.md#38-comments-and-docstrings





	
reStructured text


	
Official Python documentation standard (Feature rich).


	
YES


	
YES


	

http://docutils
.sourceforge.net/rst.html





	
NumPi/ SciPy docstings


	
A combination of  Google Docstrings & reStructured


	
YES


	
YES


	

https://numpydoc
.readthedocs.io/en/latest/format.html





	
EpyText


	
An adaptation of EpyDoc


	
NO


	
YES


	

http://epydoc
.sourceforge.net/epytext.html




	
	
	
	
	


	
	
	
	
	
	


	
	
	
	
	
	





As mentioned earlier, the main focus of the documentation is to be directed to the users. Surely, projects come in different ways, shapes, and sizes, but in principle, the main structure of documentation is the same.

Generally, projects can be categorized into three different types:


	
Private projects



	
Shared projects



	
Public projects (Open source)





Documenting Private Projects

These are normally projects that are used privately, are intended for personal use, and are not normally shared with other users or developers. You should add two parts to the normal documentation to this part. The first one is a Python script file called examles.py
, and the second a brief summary in the readme
 file. Put in mind that this documentation is meant for the user, even if the only user is going to be you. Try and document anything that may be confusing.







	
Recommended Parts To Add


	
Description





	
Readme


	
This is a brief summary of the project’s purpose, along with minimal requirements for use.





	
Examples.py


	
A Python script file that shows how to use the project by the use of simple examples.




	
	






https://realPython.com/documenting-Python-code/#documenting-your-Python-projects


Documenting Shared Projects

Shared projects are those on which you collaborate with other developers or users. This can be colleagues at work, partners, or even a client. While documenting such projects, you need to be a bit more meticulous than a private project’s documentation. You need to put in mind that other users and developers may need to understand, and in some cases, alter sections of the code that you wrote. Here are the sections that we recommend adding along with the normal documentation structure.







	
Recommended Parts To Add


	
Description





	
Readme


	
This is a brief summary about the project’s purpose, along with any minimal requirements for use. Also, add any major changes since the previous version.





	
Examples.py


	
A Python script file that shows how to use the project by use of simple examples.





	
How to contribute


	
This should explain how new contributors to the project can do so.




	
	





At the end of the day, just like coding, you will get better at documentation as you practice more and more. Don’t worry if your documentation is good or bad. Having it is definitely better than having none.
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CHAPTER 12:
  



The Perceptron




Defining Perceptron



A

perceptron is a layer of the neural network that is capable of doing the following.

Configuring arithmetic values to the core of the data pool and estimating the sum of the positive return to the value of 1 for positive (+) outcomes.

In a different point of view, a perceptron can also be considered as a model for computation that draws a boundary (a line in two-dimensional cases) to isolate two classes in a given space.

Initially, the weights and the bias which represents the classification hyperplane is usually unknown. In this case, unsystematic weights and bias are allocated to the model. The random assignment leads to misclassification of points.

The Perceptron Trick

The objective of the perception trick
 is decreasing the amount of misclassified points. The reduction can be made by sliding the line over the space. In other words, it is altering the expression of the hyperplane. For all the wrongly categorized points, we adjust the weights and prejudice to move the hyperplane closer to the points that are improperly classified. After some time, the algorithm will rectify the problem to classify the points correctly. However, in this phase, I choose to look at the perceptron differently. The approach taken is to identify perceptron in the context of the machine learning algorithm. Here, the perceptron is defined as an algorithm that predicts whether a given feature belongs to a specific class or not. From this angle, the algorithm is considered a binary classifier that is used for supervised machine learning. In most cases, the feature to be studied is always represented by a number with both magnitude and direction. As a classifier, the perceptron is used for linear classification and representation of data in graphical forms. The graphical representation model can take either two-dimension or the multi-dimension way. The perceptron identifies a feature, weighs its sum, and give an outcome of 1 if the weighted summation is higher than the result from other function. The equation supports this statement in the image below.
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When the equation edge is substituted (second equation in the image above) and made to be constant with the weight of a given parameter, the equation in the image below is arrived at.

[image: ]


A single unit of a perceptron algorithm can be used to perform a divisible linear equation. The only group works by weighting or assigning a weight to both Boolean and positive metrics, with a corresponding partiality.

Using a Perceptron to Perform an OR Function

[image: ]


In the image above, conditions have been defined in line with the OR function.

The Minsky proposal set out the standards of learning the features by the use of sample data. The proposed models have been described below.

Basic Components of Linear Algebra

Vector

The vector value can represent a lot of things depending on the type of data and the user. Thus, there is more than one way of describing a vector. It may be a feature in space with both directing and magnitude, a structure or a database used to keep large amounts of data, etc. for this study; we will look at a vector as a line with an arrow being the head and the other point without an arrow as the origin. This is not the best definition. However, I want you just to grab the end. The images used in this presentation are mined from 3Blue1Brown.

Representing a Vector

A vector can be expressed in a two-dimension and a three-dimension plane, depending on the choice of the user and the function. Below is a two-dimensionally described vector(the first image) and a 3-D one (the second image).
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Calculating the Dot Product of Two Vectors

Given two vectors (n+1, w) and (n+1, x), their dot product is calculated using the formula below. For substitution of value, formula I is written in matrix form.
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From the equation, the vectors /w/ and /x/ are represented by a line with an arrow. The dimension of the vectors is the (n+1) value. The outcome of the computation represents the dot product of vectors /w/ and /x/. This result shows the extent to which a single vector goes to the direction of the other vector. A perceptron
 creates a line that separates the positive value from the negative ones. This line is called the separating boundary. For the function in our example, this is represented as w. x = o.
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In this case, the vector must be a positive value. On the other hand, vector w should make an angle that is greater than 90° with a feature vector that has a negative value.
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This represented, as shown below.

At this point, we can comfortably say that the angle between vectors x and w should be less than 90° given that x corresponds to the value of P.

In the same way, we can conclude that the angle made between vectors w and x should be a value that is more than for a given condition that the vector x corresponds to the value of N.

Moving forward, we take a look at why the update worked. The diagram below presents the explanation as to why the upgrade works. The valuation may be a bit way-out, but the general picture is seen.
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For the case that vector x corresponds to P, we will have to add the values of vectors x and w. the addition raises the cosine of (alpha) function. This also means that the value of alpha is reduced (which is the angle between two vectors). The diagram below indicates how we can learn the vector w, which meets with a real object to make an angle that is less than 90° and an angle greater than 90° with negative-value objects.
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Proof of Convergence

There is no precise explanation to make people believe that the vector studied will converge in the end. This is due to the varying conditions within different sets of data. Even though it looks that there might be cases where the vector fails to converge, the truth is that the algorithm is proven to converge at some point. Many types of research have studied the patterns and deduced these proofs. Videos demonstrating this can be found on YouTube and other platforms.
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CHAPTER 13:
  


Data Analysis





C

ompanies have spent a lot of time looking at data analysis and what it has been able to do for them. Data is all around us, and it seems like each day, tons of new information is available for us to work with regularly. Whether you are a business trying to learn more about your industry and your customers, or just an individual who has a question about a certain topic, you will be able to find a wealth of information to help you get started.

Many companies have gotten into a habit of gathering up data and learning how to make it work according to their needs. They have found that there is a lot of insights and predictions within data to make sure that it is going to help them out in the future. If the data is used properly, and we can gain a good handle of that data, it can be used to help our business become more successful.

Once you have gathered the data, there is going to be some work to do. Just because you are able to gather up all of that data doesn’t mean that you will be able to see what patterns are inside. This is where the process of data analysis is going to come into play to help us see some results as well. This is a process that is meant to ensure that we fully understand what is inside of our data and can make it easier to use all of that raw data to make some informed and smart business decisions.

To make this a bit further, data analysis is going to be a practice where we can take some of the raw data that our business has been collecting, and then organize and order it to ensure that it can be useful. During this process, the information that is the most useful is extracted from that raw data and then used. The process of organizing and thinking about data is so important here because it is the key to helping us to understand what the data can do and what it doesn’t contain.

There are going to be many different methods that we can use to approach this kind of data analysis, which is part of the appeal of what goes with this. We will find that with all of these methods, it is easier for us to work with a data analysis because we can make some of the adaptations that are needed to the process to ensure it works for our own needs, no matter what industry we are working in, or what our main question is in the beginning.

The one thing that we need to be careful about when we are working with data analysis, though, is to be careful about the way that we manipulate the data that we have. It is really easy for us to go through and manipulate the data in the wrong way during the analysis phase, and then end up pushing certain conclusions or agendas that are not there. This is why we need to pay some close attention to when the data analysis is presented to us, and to think critically about the data and the conclusions that we were able to get out of it.

If you are worried about a source that is being done, and if you are not sure that you are able to complete this kind of analysis without some biases in it, then it is important to find someone else to work on it or choose a different source. There is plenty data out there and it can help your business to see some results, but you have to be careful about these biases, or they will lead us to the wrong decisions in the end if we are not careful.

In addition, you will find that during the data analysis, the raw data that you will work with can take on a variety of forms. This can include things like observations, survey responses, and measurements, to name a few. The sources that you use for this kind of raw data will vary based on what you are hoping to get out of it, what your main question is all about, and more.

In its raw form, the data that we are gathering is going to be very useful to work with, but you may find that it is a bit overwhelming to work with as well. This is a problem that many companies are going to have when they work with data analysis and something that you will have to spend some time exploring and learning more about as well.

Over the time that you spend on data analysis and all of the steps that come with the process, the raw data is going to be ordered in a manner that makes it as useful to you as possible. For example, we may send out a survey and tally up the results that we get. This is going to be done because it helps us to see at a glance how many people decided to answer the survey at all, and how people were willing to respond to some of the specific questions that were on that survey.

In the process of organizing the data, a trend is likely going to emerge, sometimes even more than one. In addition, we are going to then be able to take some time to highlight these trends, usually in the write-up that is being done on the data. This needs to be highlighted because it ensures that the person who is reading that information is going to take note.

There are plenty of places that we are going to see this. For example, in a casual kind of survey that we may try to do, you may want to figure out the preferences of what ice cream flavors men and women like the most. In this survey, maybe we find out that women and men are going to express a fondness for chocolate. Depending on who is using this information and what they are hoping to get out of that information, it could be something that the researcher is going to find very interesting.

Modeling the data, that is found out of the survey or another method of data analysis with the use of mathematics and some of the other tools out there, can sometimes exaggerate the points of interest, such as the ice cream preferences. This is going to make it so much easier for anyone who is looking over the data, especially the researcher, to see what is going on there.

In addition to looking at all of the data that you have collected and sorted through, you will need to do a few other parts as well. These are all meant to help the person who needs this information; they can read through it and see what is inside and what they can do with all of that data. It is the way that they are able to use the information to see what is going on, the complex relationships that are there, and so much more.

This means that we need to spend our time with some write-ups of the data, graphs, charts, and other ways to represent and show the data to those who need it the most. This will form one of the final steps that come with data analysis. These methods are designed in a manner to distill and refine the data so that the readers are then able to glean some interesting information from it, without having to go back through the raw data and figure out what is there all on their own.

Summarizing the data in these steps is going to be critical, and it needs to be done in a good and steady manner as well. Doing this is going to be critical to helping to support some of the arguments that are made with that data, as is presenting the data clearly and understandably. During this phase, we have to remember that it is not always possible that the person who needs that summary and who will use it to make some important decisions for the business will be data scientists. They need it all written out in a simple and easy to understand this information. This is why the data has to be written out in a manner that is easy to understand and read through.

Often this is going to be done with some sort of data visualization. There are many choices of visuals that we can use and working with some kind of graph or chart is a good option as well. Laboring with the method that is the best for your needs and the data that we are using is going to be the best way to determine the visual that is going to be the best for you.

Many times, reading through information that is in a more graphical format is going to be easier to work with than just reading through the data and hoping it to work the best way possible. You could just have it all in a written form if you would like, but this is not going to be as easy to read through nor as efficient. To see some of those complex relationships quickly and efficiently, working with a visual is going to be one of the best options to choose.

Even though we need to spend some time working with a visual of the data to make it easier to work with and understand, it is fine to add in some of the raw data as the appendix, rather than just throwing it out. This allows the person who is going to work with that data regularly a chance to check your resources and your specific numbers. It can help to bolster some of the results that you are getting overall.

If you are the one who is getting the results of the data analysis, make sure that when you get the conclusions and the summarized data from your data scientist that you go through and view them more critically. You should take the time to ask where the data comes from; it is going to be important, and you should also take some time to ask about the method of sampling that was used for all of this as well when the data were collected. Knowing the size of the sample is important as well.

This is going to allow you to really learn more about the data that you have and then will allow you to figure out if you can use the data, or if there may be some kind of bias that comes with it along the way. If the source of the data, or at least one of the sources, seems to have some kind of conflict that you are worried about, then this is going to pull your results into question and you at least need to look it over.

Likewise, if you have some data that is gathered up from just a small sample or a sample that you worry is not random, then it is maybe not the best data to work with. The good news is that reputable researchers are going to have no problem providing you with the information that you need about the techniques of data gathering that they used and more so that you can make some important decisions about whether data is important or not.

There are so many great benefits that you are going to see when it is time to work with data analysis and using it for your own business. It can help you to learn more about your industry and the customers who are going to purchase your products. Those who can gather this information and learn how to use it correctly with the help of data analysis will be able to help you to gain a leg up on your competition and see some amazing results in the process.
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CHAPTER 14:
  


Mistakes To Avoid With Code



Colons



A

 colon
 needs to be put at the end of headers that are going to be for compound statements.

Forgetting a colon is going to result in an error message from the program.

Variable Initialization

Names are not going to be able to be used unless they have been given a value first.

This stops mistakes that often happen when names are entered wrong, and it also stops the questions of where the program should start.

Column 1

When you are using code that is not nested, it is going to need to go in column 1, which is going to be all the way to the left.

This also has to be used when you are using module files that have not been nested but are being entered in the prompt that is interactive.

Python is going to indent the code as it needs to be automatically. White space is going to be placed before your code so that it is indicated as a block of code that has been nested.

White space is treated as a blank line unless it is being used for indention.

Indentions

Tabs and spaces are going to be different for the indentions. Do not mix them!

Be sure that every program that you use with your code is going to end up using the same method for the indentions.

If you mix and match the spaces and tabs, you could end up getting a code that is not going to be user-friendly because Python did a different number of spaces.

The safest method is to pick a method and a number and stick with it through the code blocks.

Parentheses and Function Calls

Parentheses have to be used when a function is being called despite the fact if it has an argument or not.

The parentheses are what sets the function apart so that it can call the object in question up properly, which makes functions special operations that have rules you have to follow.

Your parentheses can be assigned to a specific value as well.

When you are closing a file, you can use the close function without parentheses, but it is not going to successfully close the file that you want to close like if you had added parentheses to the function.

Paths and Extensions

File extensions and paths should be saved when you are entering command lines for telling the system to do something rather than when you are trying to import something into Python.

So, do not use import mod.py
 or any other version that would end up being considered a system command.

Extensions that are other than.py are not going to be legal when it comes to Python, because Python is not going to understand what the file is. Therefore it is not going to make sense when it comes to being run in the program.

The directory path is going to be used when the module is searching for where the module is located, and this is not going to be used with an import statement.

Dots can be used so that subdirectories can be accessed in the file path. But, the path is going to have to be found when the module goes on its search.

When you use the wrong statement, Python is going to do the wrong thing and put the module in instead of what you want it to put in.

C language with Python

Parentheses do not need to be used with if and while statements.

The statements are not going to be terminated with semicolons. This should only be done if you are using multiple statements in one line.

While loops should not be rooted. These statements are not going to be where you want them to be, and then the assignment in Python is not going to be the expression that you were trying to get.
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Conclusion



T

he most important part of programming is the logical aspect of it. Sure, you may know how to loop through an array of variables like a list of shopping items, but if someone asks you to process an image using your knowledge of programming with the help of an API and some thinking, you can figure out how you can invert colors of an image, flip it, rotate it, scale it, etc.

The real programming comes in the logical portion of the mind. It’s similar to when you’re learning any other language, like English, for example. You may understand the grammar rules and the conventions like adding periods to the end of sentences, but to be able to write clean and logical thought-out and structured essays is where the true skill lies. The same concept applies to programming, where the person writing the code must know how to apply his knowledge of the rules in the considered language, like Python, and use it to his advantage to come up with neat programs.

The knowledge and understanding of programming is truly great because it’s the closest thing to having power. You can literally create something out of an empty notepad, from scratch, and have it function like you want it to. Whether it is a bot to analyze the stock market and come up with predictions or creating a game, that choice is yours.

Python has lots of benefits to offer to programmers. It is a language that is quite remarkable for ease of learning. It can be used as a stepping stone to learning other complex languages and different systems, such as artificial intelligence and machine learning. If you happen to be an absolute beginner, this is what you would definitely enjoy and crave to learn other languages.

Python is one of the most widely used languages in the world. Google, Disney, Nokia, IBM, Instagram are some examples of companies that use Python for day-to-day operations. They rely on Python to carry out their services. Raspberry Pi, similar to a mini-computer, relies on Python as its major programming language. If you know Python, you can easily be a master of Raspberry Pi. Once you master the art of Python, you will be able to use it in a lot of ways such as in web applications, mobile applications, and AI systems. Nowadays, businesses are moving forward toward adopting different business strategies that are based on machine learning and AI to raise their revenues. One example is an efficient chatbot that saves time and money for companies. There are several companies that rely on Python; that’s why you can make very good money if you learn to code in Python.

Python is always on the back of the different prototypes. Python allows users to have a productive coding environment that would result in learning more skills. The best thing about Python is that it is really easy to read. You have read the codes that I have written for you.
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import csv
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reader=csv.reader (file)
results=list (reader)

print (results)





OEBPS/rsrc1HA.jpg
»>¥
[["Name', "Test 11, 'Test 2¢, 'Test 3'], ['Helen', '78%, '68', '48']
, ['Harry', 's7', '37', '46'], ['Toni', '89', '6€7', '56']]

255 |






OEBPS/rsrc1H6.jpg
A | B C D E &
.Test 1 Test2 Test3

78 68 a8
Harry 57 37 a6
Toni 89| 67 56

e W N R





OEBPS/rsrc1H7.jpg
with open ("Hello.txt","r") as file:
text=file.read()
print (text)





OEBPS/rsrc1H4.jpg
sentence="May the force be with you"
with open("Star Wars.txt","w")as file:
file.write (sentence)





OEBPS/rsrc1GJ.jpg
;@
-
&
r‘a\
| n wal(), ¢
: u), 1n b.

a 1np e 1e“gth
Y Bib.1exn, ¢ skl

~ort (dynamlcS(‘
4ex0f_kev

L G
W (var
o il

van
l “don ! N
Waly

bUttoah"')“~

b
oarseﬂnﬁ(h() d
Rt A‘h {\
1(@: Al 'J”ﬂ 7, RASE,
i “'L‘ﬂ‘h xt”a-}""' {2 d-).,

I
t-'lr‘d ﬁan.ﬂ R o ‘Jn





OEBPS/rsrc1H5.jpg
import cav
results={ ["Name", "Test 17, "Test 27,
#ith open(*Test Table.csv*, ", newline
writer=csv.uriter(£ile)
for n in results:
writer.writeron(n)

‘Test 3°), ["Helen", 78, 68,48, ["Rarzy", 57,31, 46], ["Tcni", 89,67, 56] |
) as file:s






OEBPS/rsrc1H2.jpg
Export data to the external file

Python Program External File

import data from the external file





OEBPS/rsrc1H3.jpg
#Send information to an external file
sentence="May the force be with you"
file=open ("Star Wars.txt”,™w")
file.write (sentence)

file.close()
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