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LEARN PYTHON PROGRAMMING:

A Beginners Guide to Learn the Hard Way Visually in One Day and Learn It Well

Hands-on Learning With Basics Of Computer Language And Python Coding With Practical Exercises.
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Description

Python programming is one of the most popular programming languages today, which means you made the right choice in picking this book to learn the basics. Python is a simplistic language, however, without something to guide you through the fundamental concepts of programming, you can easily learn everything the wrong way and someday anger all of your programmer friends.

With the help of this Python Programming, you will take the very first step in exploring programming in general, as well as the capabilities of Python. You don’t need any kind of special talent to become a programmer, or even a data scientist. All you need to do is understand the theory and then put it in application. If you can’t grasp it at first, break it down and study it line by line.

In this book you will learn all the core concepts, one step at a time and this is the same approach you should take when practicing. You will learn new operations you can perform on the various data types and data structures, and then work to get used to relying more and more on object-oriented programming techniques. Use this knowledge to pursue machine learning projects, create robots, or build the next big web application that will take over the world. Squeeze the knowledge out of Python and apply it in the real world! 

This guide will focus on the following:


	Python Basic Syntax Rules, Variables and Values

	The Theory of Computer Programming

	Functions

	Modules and the Python Standard Library

	Working With Your Objects And Classes Inside Of Python

	How to Use Your Python Skills

	More on Strings

	Lists and Tuples

	Deeper into OOP

	Working with the K-Nearest Neighbors Algorithm

	Raising an Exception

	Making a Basic Python Game: Hangman

	Machine Learning Models

	Tips For Success… AND MORE!!!




Introduction

Before we get started with more of our machine learning, we need to understand some of the basic parts that come with the Python coding language. This is a great coding language to work with because it is simple and easy to use. Yet it still has a lot of power behind it. All the great features that come with Python, it is the perfect choice when working on machine learning.

Let’s take a look at some of the basics that come with the Python coding language.

Python Keywords

First, we need to take a look at these important keywords in the Python language. Like with what you will find in other coding languages there is a list of keywords in Python that are meant to tell your text editor what to do. These keywords are reserved, and you should only use them for their intended purposes if you want to be able to avoid issues with your code writing. They are basically the commands that will tell your compiler how to behave and they remain reserved so that you can execute the code without a lot of issues in the process.

Naming Identifiers in Your Code

When you are working with Python, it is important to follow the right rules when you are naming the different parts of your code. Several of these parts are known as identifiers. These can go by various names like variables, classes, entities, and functions. There are a few rules that you must follow when naming these identifiers, but the rules are going to be the same no matter which identifier you are working with. Some of the rules that identifiers need to follow when naming identifiers include:

•​
You can use both uppercase and lowercase letters in the name of your identifier. You can also work with underscore symbols and numbers as well. Any combination of the above characters works as well, just make sure that inside the name, there aren’t any spaces. So, do not write out something like ‘My first program’. You would write it as ‘Myfirstprogram’.

•​
Your identifier can’t start out with a number. You can use the number anywhere else that you want in the name, but it can’t be the first character of your program. If you do put a number as the first character, you are going to get an error signal when you have the compiler try to do this one. You can write something like ‘one program’, but you can’t name the identifier something like ‘1program’.

•​
The name of the identifier can’t have one of the Python keywords in it. If you add in the keyword to the name, you are going to cause confusion in the compiler, and you won’t get the program to work.

The rule for naming your identifier doesn’t have to be difficult. As long as you follow these simple rules, you can give your identifier any name that you would like. If you do happen to forget one of the rules for naming an identifier, the compiler is going to notice, and you will end up with a syntax error. You simply need to go back through and fix it and this error will go away.


Chapter 1      

Python Basic Syntax Rules, Variables and Values  


Hello World Program

In keeping with the age-old tradition of introducing newbies to the world of programming with a simple Hello World, your first program will be a simple program that displays the “Hello World”. 

First off, start your command line terminal and initiate the Python interpreter by typing “python” and pressing enter. You should see a prompt with three arrows meaning that the Python interpreter has been invoked.

Enter the following text and press enter (return):






	

>>>
 print
 (
"Hello World!"
)








This is a way to invoke the interpreter without having to pass a script file. However, this approach does not save your program because the code is interpreted and executed from the temporary memory.

To create a program we can save, we will have to save the line of code we typed in a .py
 script file using a text editor.

Exercise1: Hello World!

Start your text editor and type the code as it appears, replacing the (enter your name here) with your name. Choose a name to save your script as, such as HelloWorld.py
. The line of code on your editor should look like this:






	
print ("Hello World!") #This will display Hello World! text on the screen

print ('Hello World again!')

print ("My name is (enter your name here)")







If you set the Python PATH variable correctly during setup, you should be able to run the saved .py
 script from the terminal by typing this command:






	
$ python HelloWorld.py







If you typed the code exactly as it appears, and you are running Python from the directory in which the python script is saved, you should see the following result on your terminal when you execute the HelloWorld.py
 script:






	
print ("Hello World!") #This will display Hello World! text on the screen

print ('Hello World again!')

print ("My name is (enter your name here)")







Congratulations! You just wrote your first program in Python! By your own effort, you have earned the right to be referred to as a programmer.

Basic Syntax Rules in Python

Before we can delve further into learning to write code in Python, there are a few universal Python syntax rules you must grasp first. In this section, we will cover the most basic rules you need to get started with your very first real Python program. We will learn more rules and best practices later on in the book.

Python Identifiers

An identifier is a name used to identify an object such as a variable, module, class, or function. In the Python language, an identifier must begin with an alphabetic letter in uppercase (A to Z), lower case (a to z) or an underscore (_) followed more letters, underscores, or numeric digits. Python does not allow the use of punctuation characters such as %, /, $, or @ within the identifier name.

It is also important to note that Python is a case sensitive language. This means that an identifier age
 is not the same as Age
.

Reserved Words

There are a number of words written in lowercase letters that are reserved and cannot be used as constants, variables, or variable identifies. Here is a table of these words:










	
And


	
assert


	
break


	
class


	
continue





	
Def


	
del


	
elif


	
else


	
except





	
exec


	
finally


	
for


	
from


	
global





	
If


	
import


	
in


	
is


	
lambda





	
Not


	
or


	
pass


	
print


	
raise





	
return


	
try


	
while


	
with


	
yield









Table 1: Reserved words in Python.

Lines and Indentation

Unlike most other object-oriented programming languages, Python does not make use of curly braces to group lines of code into blocks to define functions, classes and flow control structures. Instead, line indentations are used to denote blocks of code. The rule of indentation is rigidly enforced.

The number of spaces in the indentation may vary, but all statements within one block must have matching indentation spaces, typically four spaces or one tab per indent level.

Multi-Line Statements

Typically, statements in Python end with a new line. However, the line continuation character (\) can be used to denote that the line does not end and instead continues in the next. Consider this example:






	
Total_cost = item1_price + \


item2_price + \



item3_price








Multi-line statements contained within brackets (), square brackets [], or curly braces {} do not need the line continuation character.






	
workdays = ["Monday"
, "Tuesday"
, "Wednesday"
,


"Thursday",
 " Friday", "Saturday"]








String Quotation Characters

Single (‘), double (“), and triple (''' or """) quotation marks are used to denote string literals in Python. A quotation must start and end with the same type of quote mark. Triple quotation marks denote strings that may span multiple lines. In Exercise2, you can see how:

Exercise2: String quotation






	
name = 'John'

occupation = "Python programmer"

comment = """John is a Python programmer. He is

currently based in London."""

print (name)

print (occupation)

print (comment)







Comments in Python

Comments in your program code are lines of text that the interpreter ignores because they are written for humans to understand what a particular section of the code does. Comments in Python start with the hash sign (#). Anything that comes after this sign will be ignored by 






	
#This is a comment. It will be ignored by the interpreter.

print ("Hello World!") #This is another comment







To write comments spanning multiple lines, you must start each line with the # symbol.

Multiple Statements on a Single Line

You can separate multiple lines written on a single line using a semi-colon. This rule only applies when neither of the statements on the line start a new block of code. Such a line would look like this:






	
name = "John"; age = 21;







Variables and Values

Variables and Assignment

You were taught in basic algebra that a variable represents a number. The same applies in Python, except that a variable can also represent other values besides numbers, which can be integers or floats (we will look at these briefly). In Exercise2, as an illustration, we took a variable “name” and assigned it a value “John”. In Exercise3, we take another variable x and assign it a value 10.

Exercise3: Variable assignment






	
x = 10

print (x)







The statement x = 10 is what is called an assignment statement. Assignment is associating a value with a variable. In Python, the key to assignment statement is the use of an assignment operator which is the symbol =
, as you know from math, the equal sign.

To put it in another way, the statement x = 10 binds a variable we named x to the value 10. In this case, x is a type int
 because it is bound to a value of integer type.

You can assign and re-assign a variable as often as wish. The variable type will change when you reassign it an expression of a different type.

The print statement in Exercise4.py displays the assigned value of variable x. Re-assigning the variable a different to the variable will evident after printing it.

Exercise4: Multiple variable assignment






	
x = 10

print (x)

x = “Apples”

print (x)







When you run exercise5.py, here is what you should see:






	
10

Apples







Exercise5: Assigning multiple variables same value

You can assign a single value to several variables simultaneously in Python. Consider this exercise:






	
x = y = z = 10

print (x)

print (y)

print (z)







When you run the script above, you will notice that the values of variables x, y, and z are all 10. This is because an integer object with the value 10 is created and all the variables are assigned to its memory location.

You can also assign multiple variables multiple values in one line of code. This is best illustrated in Exercise6.

Exercise6: Assigning multiple variables different values






	
name, age, occupation = "John", 21, "programmer"

print (name + age + occupation)







In Exercise 6, three objects “John”, 21, “programmer” are assigned to variables name, age, and occupation respectively. 


Do not worry if the script prints
 “John21programmer” with no spaces—you get the point. The print statement in this exercise is for demonstration purposes. We will cover how to format your outputs later in the book.



Chapter 2      

The Theory of Computer Programming

This chapter will go over different programming languages and the advantages and disadvantages that come with them, as well as a few different skills that can be incredibly useful to help you to understand the basics of programming and to help to set you up for success in learning how to code.

It can be very important to actively be committing this information to your memory as you read through, making sure that you have a full and complete understanding of all of the terms and concepts that are in this chapter, as with the rest of this book.

One very important thing to realize is that while it can be very helpful to be “good at math” in order to learn computer programming, it isn’t reliant on your mathematical abilities and you don’t have to be excellent in this subject in order to be a good programmer. Being good at math is definitely a plus, but it isn’t going to decide whether or not you will be able to learn how to become a good computer programmer by any means. A good skill for you to learn, especially if you’re one of the many, many people who aren’t as good at math as they would like to be, is “propositional logic”. The ideas that make up the foundations of propositional logic are the same ones that form the foundations of computer programming. 

Propositional logic can be defined as a type of logic that is focused largely on the studies of different methods of altering, improving, and merging a particular proposition or group of propositions in order to create more complicated or more effective propositions, statements, and sentences, as well as all of the different kinds of logical relationships and properties that come as a result of using these methods to alter or change particular propositions. In very simple terms, propositional logic is just the study of propositions and how to change or combine them in order to turn them into better propositions. Propositional logic is also sometimes referred to as “statement logic” or “sentential logic”. Within the study of propositional logic, there are different terms for the different kinds of propositions that we can use. The simplest kinds of statements (or propositions) are considered to be “indivisible” units, which of course, means that they “cannot be divided”, or cannot be broken up. As a result, propositional logic does not usually study the various properties and relations of propositions that are reliant on these statements, since they cannot be considered statements independently of other statements. 

There are a number of different forms that propositional logic can take, which focus on different truth values, which take into consideration the different parts that are used to make up statements with truth values that depend on the truth values of those different parts as well as various aspects of them such as the relations that they have to one another.

One of the most thoroughly researched aspects of propositional logic is the classical truth functional propositional logic. This involves the study of “logical operators” and various different parts of propositions that can be used in order to produce more complex kinds of statements with truth values that are dependent on the truth values of all of the various statements that they contain and that are assumed to be made up of statements that are either true or false. If you want to find out more about and learn about propositional logic and the things that it entails, you can and are absolutely encouraged to look more into it, as the knowledge of this complicated and complex field of study can be incredibly helpful in learning how to code and becoming a “good” programmer.

More very useful topics that will be very important for you to learn in order to become a “good programmer” are algorithms and data structures. These two topics are some of the most challenging skills to master when you are learning about computer programming, and it can be incredibly helpful to get a good handle on these skills before moving on, as learning about them and how they work will definitely give you a very significant advantage that a lot of other people simply won’t have and will allow you to have a much better understanding of the fundamentals of computer programming and all of the skills that are necessary in order to understand how to build efficient and effective programs.

Algorithms are specific sets of commands or instructions that direct a computer on how to perform a particular task. Each of these individual directions has to be very clearly defined, and possible for the computer to actually carry out. They also need to be finite. This means that, of course, they cannot be infinite. A particular step cannot continue executing indefinitely, they have to have an end; otherwise, your computer will not be able to carry out that task, which a very significant issue for a computer is trying to carry out a specific task.

Data structures are exactly what they sound like. These are the structures that computers use in order to organize and store information, or data, in their memory effectively and efficiently. Different kinds of data structures will be more or less useful for different kinds of tasks and programs. Some data structures are even designs specifically for a particular kind of task. Essentially, a data structure can simply help you to be able to effectively and efficiently store very large amounts of information for specific purposes, depending on what kind of information is being stored and what it might be needed for. Typically, an effective and efficient data structure will be very important for the development of an efficient and effective algorithm. Some different kinds of programming languages can even center on data structures as their primary source of inspiration in software design, as opposed to different kinds of algorithms.

You do not necessarily need to learn about algorithms and data structures in order to gain a basic level of understanding of computer programming, but again, they can be incredibly helpful things to learn about and can definitely give you a very large advantage when learning how to program because of the very important functions that they can serve. It is very strongly recommended that you do your own research on these topics in order to gain a deeper level of understanding of how they work and the different kinds of algorithms and data structures that you can use, and what they can and are usually used for by other people.

Another very important thing that you will need to look into is different programming languages as well as their advantages and disadvantages. As you have learned already, computer programs are specific sets of directions and instructions that tell a computer how to accomplish a certain kind of task. These directions can be written out in different programming languages, which each have their own rules that they need to follow, and their own ways that they need to organize the commands that are written, which are called their “syntax”. This is essentially the rules about grammar or “sentence structure” that each language needs to follow.

If you use spoken human languages as an example to compare these computer programming languages to, it can help you to understand how these programming languages actually work. For example, the most popular and well-known language for human people is English. The English language has a specific set of rules that its speakers follow that dictate grammar, spelling, and sentence structure. These rules need to be followed in order to accurately convey your ideas and thoughts to other people who speak English in order for them to be able to understand your meaning and intent in conveying those thoughts and ideas.

In a very similar way, other human languages are also made up of several distinct parts and have their own adjectives, adverbs, nouns, and other elements of speech, as well as things like their own rules about grammar, syntax, and spelling just like English. The specifics might be a little bit different, but in essence, most languages have the same or similar basic components, so once you have learned one language it will then become much easier for you to understand the core concepts of another language, especially one that is already similar to your first language, and as you learn more, it will become easier to understand new languages. Programming languages work in very similar ways. Each programming language has its own rules about syntax and spelling, but there are still many basic elements that all or most programming languages will share that can make it much easier for you to learn new languages and understand how they work more effectively.

You might even be able to use a number of different programming languages that can each help you to perform the same specific task. However, it is important that you choose the right language which will be the most effective at accomplishing the specific goal that you have in order to be able to solve your problem as efficiently as possible. For example, if you choose one programming language to write a particular program, and then you realize halfway through that language isn’t very good for the task that you are trying to accomplish, then you might want to switch to a different language. If you do decide to do that, then you will have to port everything over and translate it to work with the new language that you have decided on. 

Another important factor, along with how well a particular language might be able to convey the instructions for your program, is how well you know that language, and how effectively and efficiently you are able to convey the instructions for your intended task through that language. Other significant factors that should go into this very important decision are mobile device compatibility, security, and web compatibility, among a number of other factors. Basically, what will the program be used for?

Good examples of these programming languages and their specific advantages are: 


	C++, which is typically used in game development and graphics compilers

	C#, which is most commonly used for the development of web apps and Enterprise Cross-Applications Development 

	Java, which is commonly used in the development of web applications and Android applications, as well as desktop applications and games

	Python, which is used for a number of purposes, such as Desktop GUIs, Scientific and numeric applications, and web applications, but most commonly for the development of Artificial Intelligence and Machine Learning.

	R, which can be useful for statistical computing and data projects, as well as for machine learning

	Swift is a programming language that was developed by Apple, Inc. for the development of Apple's Cocoa and Cocoa Touch frameworks to create iOS apps.



Some of the most important fundamental elements of different programming languages are the data types and structures, if/else conditions, input and output operations, functions, keywords, logical operators, loops, programming environment, variables, and the characters and arrays that will be used.

These can all be very important factors to consider with regards to different programming languages that you will use for a particular task, and as always, you are strongly encouraged to do your own research in order to come to your own conclusion about which aspects of different languages you value the most and which languages you think will suit your needs for a particular project most efficiently.

In the same way that there are a number of different languages that human people can use to communicate to each other with, there are also many different programming languages that can be used to help computer programmers to create their programs. A computer programmer who might be proficient with multiple different programming languages should be able to choose the most appropriate language for the specific task that they are trying to accomplish. For example, there are a number of different programming languages that are very useful for web development, and those will help to make it easier when building websites. There are also languages that are very useful for mobile application development, and those will be useful for creating applications for smartphones. 

Additionally, different programming languages can be separated and classified into separate groups called “programming paradigms”. The word paradigm can be defined simply as a particular way of thinking, or of accomplishing a particular task. A paradigm is essentially a particular mindset that you can use to approach a problem. Similarly, a programming paradigm is a classification of programming languages based on the mindset that they use to approach a particular problem. Common programming paradigms include the “functional” paradigm, the “imperative” paradigm, the “object-oriented” paradigm, and the “procedural” paradigm. Java is a good example of an object-oriented programming language. Java, as a programming language, is based on the concept of “objects”, and centers other aspects of itself on the use of those objects. C, on the other hand, is a good example of a “procedural” programming language, because it is based upon specific sets of commands that need to be followed in sequence. It can be very important to understand the different classifications for programming languages and what languages fall into which category, as well as why they fit where they do. If you wish you know more about this topic of programming paradigms, I strongly encourage you to find out more about them, as they can be very helpful for you to understand when learning about computer programming and how to create computer programs.


Chapter 3      

Functions

Functions are blocks of code that serve primarily to execute a particular action. In Python, there are a variety of built-in functions you can choose from. Nevertheless, you can also make your own. These custom functions are called user-defined functions
.

Defining a Function

Since there are built-in functions, you should feel free to use any of them. However, if you think that they do not suit your program, you can create one accordingly. In fact, writing your own functions allows you to save more time. It is even possible to use such user-defined functions for your other programs. Just don’t forget the rules that come with using functions.

First of all, you must begin your block of code with def
. Then, follow it with parentheses and the function name. See to it that you put your input parameter or argument inside the parentheses. If you want, you may even define parameters using such parentheses. At the beginning of your block of code, don’t forget to include a colon ( : ) and use indention.

The initial statement in a function is optional. So, it is perfectly alright if you do not want to include one. Nevertheless, you can always use it as a documental string or docstring
 of functions. In order to exit a function, you have to use the return
 statement. You can also use return
 to pass expressions back to their caller. However, if there is no argument and you tried to use return
, it will be pointless and comparable to return None
.

When writing a program with functions, do not forget to include the functionname
, which is literally your function’s name. Beneath it, you should put the code in your function. See to it that it is indented; because if not, it will not be read as a program. In Python, functions are treated independently in a program. Your computer may not recognize a function, but it will recognize the value it returns.

What does this mean? For instance, you want to store the value 7
 inside the variable d
. When you run your program, your computer will not recognize the variable d
. Instead, all it will see is the value 7
 that you wish to store in d
.

A function appears as whatever value it was given when it is run. It is practically a short program that you give parameters to. It runs itself and then returns a value. By default, a parameter has a positional behavior. It has to be called the same way it was defined.

Take a look at this example:

def functionname ( parameters ) :


“function_docstring”



function_suite



return [ expression ]


def printme ( str ):


“The example prints out a passed string into a function.”


print str

return

Calling a Function

Before you can successfully define a function, you need to provide a name, structure, and parameter specifications. It is crucial for you to provide a function name and a code structure. In addition, you need to provide parameter definition. When you have finalized the basic structure of your function, then you can call it from another function to execute it. However, if you wish to call it directly from the prompt, you may do so as well.

# The function is defined at this point

def printme ( str ) :


“This example prints a passed string into the function.”


print str;

return;

# You can call the printme function here

printme ( “ This is the first call to the user defined function. ” ) ;

printme ( “ This is the second call to the user defined function. ” ) ;

When you run the code shown above, you will obtain the following output:

This is the first call to the user defined function.

This is the second call to the user defined function.

Pass By Reference vs. Value

A reference passes all parameters and arguments in Python. This means that everything the parameter refers to within the function shows any changes you have made to it.

For example:

# This is where you put the function definition

def changeme ( mylist ) :


“It changes a passed list within a function”



mylist.append ( [ 5, 6, 7, 8 ] );



print “The values within the function are: “, mylist



return


# You can call the changeme function here

mylist = [ 20, 30, 40 ];

changeme ( mylist );

print “The values outside of the function are: “, mylist

When you run the code shown above, you will get the following output:

The values within the function are: [ 20, 30, 40, [ 5, 6, 7, 8 ] ]

The values outside of the function are: [ 20, 30, 40, [ 5, 6, 7, 8 ] ]

Regarding arguments being passed by reference, take a look at this:

# This is where you put a function definition

def changeme ( mylist ) :


“It changes a passed list within the function”


mylist = [ 5, 6, 7, 8 ];

print “The values within the function are: “, mylist

return

# You can call the changeme function here

mylist = [ 20, 30, 40 ];

changeme ( mylist );

print “The values outside of the function are: “, mylist

The parameter mylist
 is local to the function changeme
. When you change it within the function, you will see no change. The function does not have any effect on it, and you will get the following output:

The values within the function are: [ 5, 6, 7, 8]

The values outside of the function are [ 20, 30, 40 ]

As you can see, the reference has been overwritten within the called function.

Math Functions

These functions are meant to perform mathematical operations. There is no way you can use them with complex numbers. The following are the math functions used in Python:

Number-Theoretic and Representation Functions


math.floor ( x )
 – it returns the floor of x, which is the largest integer that is less than or equal to ( ≤ ) x. It delegates to x . _ floor ( )
 if x is not a float. This returns an integral value.


math.ceil ( x )
 – it returns the ceiling of x, which is the smallest integer that is greater than or equal to ( ≥ ) x. It delegates to x . _ ceil _ ( )
 if x is not a float. This returns an integral value.


math.factorial ( x )
 – it returns the x factorial. If x is negative or is not an integral, it raises the exception ValueError
.


math.copysign ( x, y )
 – it returns a float with the magnitude of x and the sign of y.


math.fabs ( x )
 – it returns the absolute value of x ( | x | ).


math.frexp ( x )
 – it returns the exponent and mantissa ( coefficient or significand ) of x as the pair m
 and e
 ( m, e ) such that x = m * 2 ^ e, where m
 is a float and e
 is an integer. 


math.ldexp ( x, i )
 – it returns x * ( 2 * * i ).


math.fmod ( x, y )
 – it returns fmod ( x, y ). Take note that in Python, the expression x % y
 may not yield the same output as in C. It returns a result with the sign of y. It may also not be computable for a float argument. It is more ideal to be used with integers instead of floats.


math.modf ( x )
 – it returns the integer and fractional parts of x. The results are floats and have the sign of x.


math.fsum ( iterable )
 – it returns an accurate floating point sum of values in the  iterable and tracks multiple intermediate partial sums to avoid loss of precision.


math.isnan ( x )
 – it verifies if the float x is a NaN ( not a number ).


math.isinf ( x )
 – it verifies if the float x is either negative or positive infinite.


math.modf ( x )
 – it returns the integer and fractional parts of x. The results are floats and have the sign of x.


math.trunc ( x )
 – it returns the real value of x that is truncated to an integral.

Logarithmic and Power Functions


math.pow ( x, y )
 – it returns x raised to the power of y.


math.exp ( x )
 – it returns e * * x.


math.expm1 ( x )
 – it returns e * * x – 1.


math.log10 ( x )
 – it returns the base 10 logarithm of x.


math.log1p ( x )
 – it returns the natural logarithm of 1 + x ( base e ).


math.log ( x [ , base ] )
 – it returns the logarithm of x to the given base, and returns the natural logarithm of x if there is no specific base.


math.sqrt ( x )
 – it returns the square root of x.

Trigonometric Functions


math.sin ( x )
 – it returns the sine of x ( sin ( x ) ), in radians.


math.cos ( x )
 – it returns the cosine of x ( cos ( x ) ), in radians.


math.tan ( x )
 – it returns the tangent of x ( tan ( x ) ), in radians.


math.asin ( x )
 – it returns the arc sine of x ( arcsin ( x ) ), in radians.


math.acos ( x )
 – it returns the arc cosine of x ( arccos ( x ) ), in radians.


math.atan ( x )
 – it returns the arc tangent of x ( arctan ( x ) ), in radians.


math.atan2 ( y, x )
 – it returns atan ( y / x )
, in radians.


math.hypot ( x, y )
 – it returns sqrt ( x * x + y * y )
, which is the Euclidean norm or the magnitude.

Angular Conversion


math.radians ( x )
 – it converts the angle x from degrees ( deg ) to radians ( rad ).


math.degrees ( x )
 – it converts the angle x from radians ( rad ) to degrees ( deg ).

Hyperbolic Functions


math.asinh ( x )
 – it returns the inverse hyperbolic sine of x.


math.acosh ( x )
 – it returns the inverse hyperbolic cosine of x.


math.atanh ( x )
 – it returns the inverse hyperbolic tangent of x.


math.sinh ( x )
 – it returns the hyperbolic sine of x.


math.cosh ( x )
 – it returns the hyperbolic cosine of x.


math.tanh ( x )
 – it returns the hyperbolic tangent of x.

Constants


math.e
 – it is the mathematical constant e
.


math.pi
 – it is the mathematical constant pi
.

Special Functions


math.gamma ( x )
 – it returns the gamma function at x.


math.lgamma ( x )
 – it returns the gamma function at x.


math.erf ( x )
 – it returns the error function at x.


math.erfc ( x )
 – it returns the complementary error function at x.

Here are some examples of codes that involve math functions:

math.sqrt ( x ) :

import math

print math.sqrt ( 25.0 )

print math.sqrt ( 5 )

try:


print math.sqrt ( - 3 )


except ValueError, err:


print ‘Not possible to compute for the sqrt ( - 3 ) : ‘ , err


Running this code gives you the following output:

5.0

2.2360679775

Not possible to compute for sqrt ( -3 ) : math domain error

math.log ( x ) :

import math

print math.log ( 12 )

print math.log ( 12, 3 )

print math.log ( 0.5, 4 )

Running this code gives you the following output:

2.48490664979

2.26185950714

-0.5

Referring to this example, you can see that the logarithm ( log ) function finds y, where x = b * * y. It calculates the natural logarithm ( base e ) by default. If there is a second argument, its value becomes the base. If the value of x is less than one, you acquire a negative result.

A lot of users have this misconception that functions and formula in Python are written backwards. However, this is not the case because they are actually written inside out. In order for your program to work, you need to break down the functions into separate function calls. If you want to include a floating point, it is crucial that you use float ( raw_input ( ) )
 rather than of int ( raw_input ( ) )
.

Function Arguments

Users are allowed to call a function through:


	
A keyword argument



	
A required argument



	
A variable-length argument



	
A default argument





These are all types of formal arguments.

The Keyword Argument

This argument is related to the function call. Whenever you use it in function calls, it is identified by the parameter name. It is alright for you to skip it or place it out of order. The interpreter uses keywords in matching values with their respective parameters.

If you want to make a keyword call, you can do it with printme( )
.

# This is where you put the function definition

def printme ( str )


“It prints a passed string into the function”



print str;



return;


# You can call the printme function here

printme ( str = “String sample” );

Running this code gives you the output:

String sample

As evident in the output, your result is the string that gets passed onto the function.

The Required Argument

This argument is passed onto a function in a particular order. The number of arguments you use is crucial, so make sure that you keep tabs on it. It must match the function definition that you use. In order for you to call the function printme ( )
, an argument has to be passed.

Otherwise, all you will see is a syntax error.

# This is where you put the function definition

def printme ( str ) :


“It prints a passed string into the function”



print str;



return;


# You can call the printme function here

printme ( );

If you run this code, you will get the following output:

Traceback ( most recent call last ):


File “test.py”, line 11, in <module>


printme ( );

TypeError: printme ( ) takes exactly 1 argument ( 0 given )

The Variable-Length Argument

When you define functions, it is a must that you process them more than the number of arguments you have. The variable-length argument is not like a default or required argument because it does not show up in the function definition. Functions with non-keyword variable arguments have this syntax:

def functionname ( [ formal_args, ] “var_args_tuple ) :


“function_docstring”



function_suite



return [expression]


Make sure that you put an asterisk ( * ) prior the variable names that you use to store non-keyword variable argument values. Remember that the tuple stays empty until you declare another argument in the function call.

# This is where you put the function definition

def printinfo ( arg1, *vartuple ) :

“This prints a variable passed argument”

print “The output is: “

print arg1

for var in vartuple:


print var


return;

# You can call the printinfo function here

printinfo ( 20 );

printinfo ( 30, 40, 50 );

If you run the code shown above, you will get the following output:

The output is:

20

The output is:

30

40

50

The Default Argument

This argument assumes default values when values are not given in the function calls.

# This is where you put the function definition

def printinfo ( name, age = 10 ):


“It prints a passed info into the function”


print “What is your name?”, name;

print “How old are you?”, age;

return;

# You can call the printinfo function here

printinfo ( age = 99, name = “Wendy” );

printinfo ( name = “Wendy” );

If you do not pass the default age, the output includes it:

What is your name? Wendy

How old are you? 99

What is your name? Wendy

How old are you? 10

Anonymous Functions

In Python, anonymous functions are supported. They can be created during runtime using the construct lambda
. These functions are not bound to any name.

Take note that the lambda here is not the same as the lambda used in functional programming languages. Basically, Python’s lambda is meant to be a tool for creating functions, more commonly referred to as function objects. Nevertheless, it is still powerful and often used in conjunction with filter ( )
, reduce ( )
, map ( )
, and other functional concepts.

Anonymous functions are not declared using def
, but rather lambda
. Def and lambda are actually Python’s two main tools for building functions. Keep in mind that there are certain rules that govern anonymous functions. For starters, forms of lambda can contain any number of arguments. However, they should return just one value as an expression. It is not possible to use multiple expressions or commands. Also, anonymous functions are not allowed to be called to print directly because lambda needs to call certain expressions.

Some users believe that lambda is a function, albeit a single line version. This is a common misconception. Lambda is not really similar to the inline statements in C and C++ when it comes to passing function stack allocations for invocations. Take note that lambda has its very own namespace. Therefore, it is not allowed to access variables, except for the ones that are within the global namespace and the parameter list.

The syntax of lambda is as follows:

lambda [ arg1 [ ,arg2 , . . . argn ] ] : expression


Chapter 4      

Modules and the Python Standard Library

Modules

Python modules are files that have a.py
extension and can implement a set of attributes (variables), methods (functions), and classes (types). A module can be included in another Python program by using theimport
statement followed by the module name. To import a module namedtime
includeimport time
in your Python program. You can now access the methods within thetime
module by callingtime.method_name()
or attributes, sometimes called variables, by callingtime.attribute_name
. Here is an example using theasctime()
method and thetimezone
attribute from thetime
module. Thetimezone
 attribute contains the number of seconds between UTC and the local time.

import time

print(time.asctime())

print(time.timezone)

Output:

Mon Aug 25 19:08:43 2014

21600

When youimport module_name
, all of the methods in that module are available asmodule_name.method_name()
. If you want to use a single method in a module you can import just that method using thefrom module_name import method_name
syntax. Now the method is available in your program by name. Instead of callingmodule_name.method_name()
you can now callmethod_name()
.

from time import asctime

print(asctime())

Output:

Mon Aug 25 19:08:43 2014

You can do the same thing with module attributes and classes. If you want to import more than one item from a module you can create a separatefrom module_name import method_name
line for each one. You can also provide a comma separated list like this:from module_name import method_name1, method_name2, method_nameN
. Let's import theasctime()
andsleep()
methods from timetime
module. Thesleep()
 method suspends execution for a given number of seconds.

from time import asctime, sleep

print(asctime())

sleep(3)

print(asctime())

Output:

Mon Aug 25 19:08:43 2014

Mon Aug 25 19:08:46 2014

One of the advantages of importing a single method or list of methods from a module is that you can access it directly by name without having to precede it with the module name.

For example,sleep(3)
versustime.sleep(3)
. If you want to be able to access everything from a module use an asterisk instead of a list of methods to import. However, I do not recommend this practice. I only point it out because you will see it used from time to time. The reason you want to avoid this approach is that if you import everything into your program you may override an existing function or variable. Also, if you import multiple methods using an asterisk it will make it hard to determine what came from where.

from time import *

print(timezone)

print(asctime())

sleep(3)

print(asctime())

Output:

21600

Mon Aug 25 19:08:43 2014

Mon Aug 25 19:08:46 2014

Peeking Inside a Module

Use thedir()
 built-in function to find out what attributes, methods, and classes exist within a module.

>>> import time

>>> dir(time)

['_STRUCT_TM_ITEMS', '__doc__', '__file__', '__loader__', '__name__', '__package__', '__spec__', 'altzone', 'asctime', 'clock', 'ctime', 'daylight', 'get_clock_info', 'gmtime', 'localtime', 'mktime', 'monotonic', 'perf_counter', 'process_time', 'sleep', 'strftime', 'strptime', 'struct_time', 'time', 'timezone', 'tzname', 'tzset']

The Module Search Path

You can view the default module search path by examiningsys.path
. When you issue animport module_name
 statement, Python looks for the module in the first path in the list. If it is not found the next path is examined and so on until the module is found or all of the module search paths are exhausted. In addition to directories, the module search path may include zip files. Python will search within the zip file for a matching module as well. The default module search path will vary depending on your installation of Python, the Python version, and the operating system. Here is an example from a Python installation on a Mac.

# show_module_path.py

import sys

for path in sys.path:

print(path)

Output:

/Users/jason

/Library/Frameworks/Python.framework/Versions/3.4/lib/python34.zip

/Library/Frameworks/Python.framework/Versions/3.4/lib/python3.4

/Library/Frameworks/Python.framework/Versions/3.4/lib/python3.4/plat-darwin

/Library/Frameworks/Python.framework/Versions/3.4/lib/python3.4/lib-dynload

/Library/Frameworks/Python.framework/Versions/3.4/lib/python3.4/site-packages

The show_module_path.py
file was located in/Users/j
 when I executedpython3 show_module_path.py
. Notice that/Users/j
 is first in the module search path. The other directories were determined by the Python installation.

If you want Python to look in other locations for modules you will need to manipulate the module search path. There are two methods to do this. The first method is to modify sys.path
 as you would any other list. For example, you can append directory locations using a string data type.

import sys

sys.path.append('/Users/jason/python')

for path in sys.path:

print(path)

Output:

/Users/jason

/Library/Frameworks/Python.framework/Versions/3.4/lib/python34.zip

/Library/Frameworks/Python.framework/Versions/3.4/lib/python3.4

/Library/Frameworks/Python.framework/Versions/3.4/lib/python3.4/plat-darwin

/Library/Frameworks/Python.framework/Versions/3.4/lib/python3.4/lib-dynload

/Library/Frameworks/Python.framework/Versions/3.4/lib/python3.4/site-packages

/Users/jason/python

You can also manipulate the PYTHONPATH
 environment variable. It acts very similar to the PATH
 environment variable. On Mac and Linux systems PYTHONPATH
 can be populated with a list of colon separated directories. On Windows systems the PYTHONPATH
 environment variable requires the use of a semicolon to separate the list of directories. The directories listed in PYTHONPATH
 are inserted after the directory where the script resides and before the default module search path.

In this example/Users/jason
 is the directory where the show_module_path.py
 Python program resides. The/Users/jason/python
 and/usr /local/python/modules
 paths are included in PYTHONPATH
. The export
 command makes PYTHONPATH
 available to programs started from the shell.

[jason@mac ~]$ export PYTHONPATH=/Users/jason/python:/usr/local/python/modules

[jason@mac ~]$ pwd

/Users/jason

[jason@mac ~]$ python3 show_module_path.py

/Users/jason

/Users/jason/python

/usr/local/python/modules

/Library/Frameworks/Python.framework/Versions/3.4/lib/python34.zip

/Library/Frameworks/Python.framework/Versions/3.4/lib/python3.4

/Library/Frameworks/Python.framework/Versions/3.4/lib/python3.4/plat-darwin

/Library/Frameworks/Python.framework/Versions/3.4/lib/python3.4/lib-dynload

/Library/Frameworks/Python.framework/Versions/3.4/lib/python3.4/site-packages

[jason@mac ~]$

If a module is not found in the search path an Import Error
 exception is raised.

import say_hi

Output:

Traceback (most recent call last):

File "test_say_hi.py", line 1, in <module>

import say_hi

Import Error: No module named 'say_hi'

The Python Standard Library

Python is distributed with a large library of modules that you can take advantage of. As a matter of fact, I suggest looking at what the Python standard library has to offer before writing any of your own code. For example, if you want to read and write CSV (comma-separated values) files don't waste your time reinventing the wheel. Simply use Python's csv
 module. Do you want to enable logging in your program? Use the logging
 module. Do you want to make an HTTP request to a web service and then parse the JSON response? Use the urllib.request
 and json
 modules.

The list of what is available in the Python Standard Library is located at


https://docs.python.org/3/library/
.

Let's use the exit()
method from the sys
 module to cleanly terminate a program if we encounter an error. In the following example the file test.txt
 is opened. If the program encounters an error opening the file the code block following except:
 will execute. If the reading of test.txt
 is required for the remaining program to function correctly, there is no need to continue. The exit()
method can take an exit code as an argument. If no exit code is provided,0
 is used. By convention, when an error causes a program to exit a non-zero exit code is expected.

import sys

file_name = 'test.txt'

try:

with open(file_name) as test_file:

for line in test_file:

print(line)

except:

print('Could not open {}.'.format(file_name))

sys.exit(1)

Creating Your Own Modules

Just as Python has a library of reusable code, so can you. If you want to create your own module, it's easy. Remember that in the simplest form, modules are files that have a.py
 extension. Simply create a Python file with your code and import
 it from another Python program.

Here are the contents ofsay_hi.py
.

def say_hi():

print('Hi!')

Here is how you can import and use the say_hi
 module. To call the say_hi()
method within thesay_hi
module, usesay_hi.say_hi()
.

import say_hi

say_hi.say_hi()

Output:

Hi!

This is another simple module calledsay_hi2
. Here are the contents ofsay_hi2.py
.

def say_hi():

print('Hi!')

print('Hello from say_hi2.py!')

Let's see what happens when you import thesay_hi2
 module.

import say_hi2

say_hi2.say_hi()

Output:

Hello from say_hi2.py!

Hi!

What happened? Whensay_hi2
is imported its contents are executed. First, the say_hi()
function is defined. Next the print
 function is executed. Python allows you to create programs that behave one way when they are executed and another way when they are imported.

If you want to be able to reuse functions from an existing Python program but do not want the main program to execute, you can account for that.

Using main

When a Python file is executed as a program the special variable__name__
is set to__main__
. When it is imported the__name__
variable is not populated. You can use this to control the behavior of your Python program. Here is thesay_hi3.py
 file.

def say_hi():

print('Hi!')

def main():

print('Hello from say_hi3.py!')

say_hi()

if __name__ == '__main__':

main()

When it is executed as a program the code block following if __name__ == '__main__':
is executed. In this example it simply calls main()
. This is a common pattern and you will see this in many Python applications. Whensay_hi3.py
 is imported as a module nothing is executed unless explicitly called from the importing program.

[jason@mac ~]$ python3 say_hi3.py

Hello from say_hi3.py!

Hi!

[jason@mac ~]$

Output:

Hi!

Review


	

Python modules are files that have a .py extension and can implement a set of variables, functions, and classes.




	

Use the
 import module_name
 syntax to import a module.




	

The default module search path is determined by your Python installation.




	

To manipulate the module search path modify
 sys.path
 or set the
 PYTHONPATH
 environment variable.




	

The Python standard library is a large collection of code that can be reused in your Python programs.




	

Use the
 dir()
 built-in function to find out what exists within a module.




	

You can create your own personal library by writing your own modules.




	

You can control how a Python program behaves based on whether it is run interactively or imported by checking the value of
___name___
.




	

The
 if __name__ == '__main__':
 syntax is a common Python idiom.






Exercises
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Working With Your Objects And Classes Inside Of Python

First, we need to take a look at what objects are going to be inside of your Python code. Basically, the objects are going to be the physical things that you are going to find inside the language. You would be able to point them out inside of your world when you look around. This is going to make it easier for you to keep the whole code in line.

But many of the newer programming languages have been changed to become object oriented. These are easier to deal with and can be used in a variety of different ways. Python is one of these object-oriented programming languages, and you will be able to look at the objects and determine what they are attached to. So, if you have a ball inside of the program or the code, it should match up to the ball that you would find in real life. This helps to keep things in order and even a beginner will be able to recognize how the objects work inside of the code. 

With that being said, you will also need to look for some of the attributes that are in your code. The attributes are what is going to determine the object. A good way to think about this is to pick out an object, such as a box. The attributes would be the things that you would use to describe the object. So, in this case, this is going to be brown, big, sturdy, square, and so on. These should all make sense to others who would look at the box and want to describe it. For example, you would not want to add in bouncing or flying to the box, because these are not attributes that are usually given to the box. 

These classes are also going to help you to organize some of the objects that you are making. If there are a few objects that you are using, you will be able to put them all inside the same class so that you are able to find them later on. You are able to make the class be composed of anything that you would like, but it is often better to make the items inside of the class be similar, so that they make more sense and it keeps the code easy to work with. You may have to think this through a little before you get started, but you should be able to organize the objects that you are using into the right classes to help the interpreter do the work the way that you would like. 

This chapter is going to spend some time looking at how you should create your own classes, but before we get into this too much, make sure that you remember these important parts:


	
When you are looking into a class, the objects that are found in that one are going to be of the same structure, but they can have some differences as well. For example, you could have a class of vehicles, but this could include vans, trucks, and cars. 



	
Classes should be considered the design or the blueprint of your objects, and they are going to be in place to tell the interpreter how you want it is to behave and how it should run your programs. 





These may seem a little complex when you start, but the classes are going to help to keep everything together for you to use. Whether you are looking to put a lot of objects into the same place, or you would just put one or two of the objects in there, it doesn’t really matter. The classes will make it easier for your compiler to keep track of what is going on rather than having all the objects floating around inside the code. 

Creating your classes

The main thing that we are going to learn inside this chapter is how to create classes inside of Python. Don’t worry, this is actually a pretty simple process and once you are able to get the syntax down, it is going to be easier than ever. When you work with your class statements, you are going to work to make a new definition at the same time. For this, you should place your class name right behind the keyword, and then the superclass is going to be found inside of the parenthesis. You should also make sure that you are following this with a colon; if you forget it isn’t that big of a deal, but it is considered a good coding practice inside of this language. A good example of this to in work includes:

class Vehicle(object):

#constructor

def_init_(self, steering, wheels, clutch, breaks, gears):

self._steering = steering

self._wheels = wheels

self._clutch = clutch

self._breaks =breaks

self._gears  = gears

#destructor

def_del_(self):

print(“This is destructor….”)

#member functions or methods

def Display_Vehicle(self):

print(‘Steering:’ , self._steering)

print(‘Wheels:’, self._wheels)

print(‘Clutch:’, self._clutch)

print(‘Breaks:’, self._breaks)

print(‘Gears:’, self._gears)

#instantiate a vehicle option

myGenericVehicle = Vehicle(‘Power Steering’, 4, ‘Super Clutch’, ‘Disk Breaks’, 5)

myGenericVehicle.Display_Vehicle()

The output that you are going to be able to get from putting all of this information into your interpreter includes:

(‘Steering:’, ‘Power Steering’)

(‘Wheels:’, 4)

(‘Clutch:’. ‘Super Clutch’)

(‘Breaks:’, ‘Disk Breaks’)

(‘Gears:’, 5)

Special attributes that are available in Python

In addition to being able to design the classes that you would like to use with your Python programming, you also have the ability to work with the special attributes that are inside of Python. These are helpful to know about as they will help you to work on your code, while also making sure the interpreter will already know what you want it to work with. 

Let’s take a bit of time to look at how the different attributes are going to work within the Python code with the following syntax:

class Cat(object):

itsWeight = 0

itsAge = 0

itsName = “”

defMeow(self):

print(“Meow!”)

defDisplayCat(self):

print(“I am a Cat Object, My name is”, self.itsName)

print(“My age is”, self.itsAge)

print(“My weight is”, self.itsWeight)

frisky = Cat()

frisky.itsAge = 10

frisky.itsName = “Frisky”

frisky.DisplayCat()

frisky.Meow()

When you are using this as your syntax in the interpreter the result that you will get on the screen is:

(‘I am a Cat Object, My name is’, ‘Frisky’)

(‘My age is’, 10)

(‘My weight is’, 0)

Meow!

Accessing your class members

With the syntax that is up above, we spent some time defining the object as the cat, and then the attribute that went with it was Frisky, followed by your dot operator in order to access all the members that are in that object.

If you would like to get the age to assign the right way to Frisky and the cat, you would need to write out this function like frisky.itsAge=10. You can change out any of the numbers or even the name of the cat as you would like to work with your code. 

With this example, there were quite a few variables that you were able to use in order to get the class object of your choice. But as you can see, it may not be the most convenient method for you to get the variables that you would like. There are other methods that are in place that will help you to get the members of the class to come back out. In your code, using the accessor method is going to be a great idea. It will provide the information that you need and trap it inside the syntax. An example of how this would work inside of Python includes:

class Cat(object)

itsAge = None

itsWeight = None

itsName = None

#set accessor function use to assign values to the fields or member vars

def setItsAge(self, itsAge):

self.itsAge = itsAge

def setItsWeight(self, itsWeight):

self.itsWeight = itsWeight

def setItsName(self, itsName):

self.itsName =itsName

#get accessor function use to return the values from a field

def getItsAge(self):

return self.itsAge

def getItsWeight(self):

return self.itsWeight

def getItsName(self):

return self.itsName

objFrisky = Cat()

objFrisky.setItsAge(5)

objFrisky.setItsWeight(10)

objFrisky.setItsName(“Frisky”)

print(“Cats Name is:”, objFrisky.getItsname())

print(“Its age is:”, objFrisky.getItsAge())

print(“Its weight is:”, objFrisky.getItsName())

The output that you are going to get from all of this will be the following:

(‘Cats Name is:’, ‘Frisky’)

(Its age is:’, 5)

(‘Its weight is:’, 10)

While the choice above is going to look like it is much longer than the choice that you originally had, this is actually going to be more efficient. You are going to put the accessor method to work, so that the variables that you place inside the code will work properly. This is a good process to work with when you want to use data hiding or data encapsulation. Encapsulation is going to be finished if the variables are protected or private, but keep in mind that since you are inside of Python and this is an open source language, all of the variable members are public by default. 

One more thing that you should remember when working inside of Python is that words like private, protected, and public are not relevant when it comes to accessibility of the material to other people. All of the members in this language are going to be considered, by default, public. This means that the attributes that you set will be public. 

Property

Now we are going to take some time to talk about the properties of your code. When we talk about properties, we are talking about the part of the code that will get and then set the values. It will work similar to some of your other methods, some of which we have talked about in this guidebook, but the syntax on these will be easier. A property will be assigned in the same manner that you would assign your variable, and this can cause the setter method to execute. 

The setter property has the ability to assign a value to your member variable, while your getter is going to return to you a value from the variables of the member. 

Working with the classes and the objects that are inside your code can make a big difference in the things that you are able to do. The objects can be tied to a physical object in the real world, with attributes that are going to be similar to what you would put with the real object. Then you are able to create a class that is able to hold onto a few of the objects that you are creating. These objects inside the class will be similar, but they can also have differences and still fit into the same class. Learning how to classify things in your code in this manner will make it easier than ever to create a code that you would like to work with. 
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How to Use Your Python Skills

There are many ways that you can use the skills that you have just learned to be able to try Python and use it for yourself. Once you know how to use Python, you can do all of your own programming, and that will give you the help that you need to be able to get started with your career in programming. Gone are the days where you need to rely on programs that are created by other people or the “expert” help of people who really can’t do much to help you. After reading this book, you will be more than just a beginner, and you will be able to use that to your benefit so that you can do everything from providing yourself with a service to making a lucrative income. 

Power a Social Media Site

With the capabilities that Python has, you can not only build an entire social media site but also power it. 

While many of the other social media sites have moved onto “bigger” languages that are just a few steps up from Python, Instagram still uses Python to power everything that they do. You will be able to do the same, and hopefully, one day have a social media site that is just as famous as Instagram.

Create a Fun Game for Friends

Throughout this book, you learned the way to make different things and give people choices for what they were going to put into your input areas. These are all choices that they can make, but you can benefit by putting them into a game. Whether you want to be a game creator or not is irrelevant. Building a game for your friends to play online (or off!) is a great way to practice your Python skills and have a better chance at building really cool stuff in the future. 

In the beginning, you can start with a very basic game. Users are asked input questions, and the output is all based on that information. The better you get at writing Python, the more advanced your games can be. You may even be able to make something that is comparable to your favorite video game. From there, take your skills to a different place and you’ll be a true Python master in no time! 

Learn Insider Secrets

There are no real
 secrets of Python, but as you begin to work with more codes and try new things out, you will be able to learn some of the quirks that the language comes with so that you can try new things and you’ll be able to find out some of the things that the most advanced Python users have. This is a great way to learn new things, try out new codes, and give yourself a chance at doing more with the Python language so that you can take it to the next level. 

You can also use Python if you want to enter any program through the back door. While it isn’t necessarily the best hacking language that is available for you to try, it is something that you can get very comfortable with getting the specifics on other programs with. It will give you a chance to do much more than simply creating websites, programs, or other things that can sometimes be complicated for you to figure out.

The Language of Google

The language that Google uses is the same language that you are beginning to learn all about. Google is one of the biggest sites on the Internet and possibly the most-visited around the world depending on which statistics you look at. If something as big as Google continues to use Python, then it is a relatively good language to learn. 

One thing that you can do is teach yourself how the programming and the codes of Google work. While I wouldn’t necessarily suggest trying to compete with Google, you can try to learn more so that you will be able to give yourself a better chance with the options that you have. One of those options would be to try and get a job with Google. Having Python knowledge will help you get a job at nearly any tech-related industry. 

Build on Your Knowledge

For many people who just want to know the basics, Python is the end of the line. For others, though, it can be a simple stepping stone to learning more coding language. The majority of people who know the more complicated methods of writing in different code languages started with Python and continue to use it while they are working on different languages. 

One of the best parts of being able to use Python to build on the knowledge that you have is that you will always be able to learn more from what you are doing and what you have done with Python. None of the languages that are present in today’s world are exactly the same, but knowing one code language will often help you to have a better chance at learning a different one. 

Make Money

You don’t need another company to be able to show you what to do. This is something that you can do once you master Python and something that is going to be very lucrative depending on how you market yourself. 

The next chapter will give you all of the ideas that you need to truly make Python your career. No more begging for jobs and trying to get big-name companies to hire you with your limited knowledge of Python that, while impressive to you, pales in comparison to some of the biggest programmers who work with those companies.

How to Make Money with Python

Once you have learned Python and the way to make sure that you are creating the perfect program, you will be able to start making money with it. Some people may be tempted to go to companies or businesses and ask them to hire them, but that is not where the real money is.

If you want to truly make money with Python, you need to go your own way and make sure that you are doing it right.


Follow these steps to launch your Python career and earn yourself some financial freedom: 

Practice

You will absolutely need to practice with Python. You should not try to go out on your own and start a career after reading this book. Read it again. Try new things on Python. Use variations. Look for new codes. All of these will help you to practice and will give you a chance to see which aspects of Python you are good at and which ones could stand to have a little more practice.

Remember, though, that you will get better if you practice a lot.

Create

It is necessary to create things with Python for yourself before you are able to create them for other people. Since you have a skill, you will need to use it for your own good first. Try to make some games, design a program, and prepare yourself to do more for other people. Think of things that people may want you to create for them and do them for yourself. This will allow you to keep practicing but will also put your knowledge to work so that you can use it later on when you are listing the work that you did.

List

Create a list of all of the things that you have done with Python. Build a site using Python and make sure that you connect it with the things that you have done. Give yourself a killer domain name and then design the site so that it is seamless. This is your portfolio. It is where you will direct people to when you are talking about your services. It is also where your work will be showcased, so be sure to always show off your best Python programming.

Advertise

Advertising yourself is as simple as advertising a business. Let them know that they need you, not the other way around. If you offer a service that they need and that they can’t refuse, you’ll be able to advertise yourself much more easily. It is a good idea to try and make sure that you are doing what you can to advertise yourself in a positive light. Use social media, networking opportunities, and even chances offline to advertise the fact that you are able to do programming. Always remember to include the link to your portfolio so that they can see the work that you have done.

Prove Value

Some people may balk at the prices that you are charging them especially if they have never tried to hire a programmer before. Make sure that you show them why it costs so much to hire you. They will be much easier to retain if you can prove that you are valuable. 

Negotiate

The chances are that you are going to have to negotiate especially when you are first getting started with your Python programming career. There is nothing wrong with this even if you think that you are worth more than what someone wants to pay you for the work that you are doing. Keep all of this in mind when you start to forget why you were doing it in the first place. The negotiation process can be tricky, but you’ll be able to do the most if you do negotiate in the beginning.

Collect

Sit back and collect on the money that you can make from programming. You stand to have a very lucrative career if you make sure that you always do the best work possible, you provide people with a reason to want to hire you, and you show them that you are extremely valuable when it comes to the services that you offer. Are you ready for financial freedom thanks to Python? 


Chapter 7      

More on Strings

Combining Strings with calculations






	
#combines a string with calculations.

print ("i have", 3*2 , "kids")  

print ("I will be leaving work at",
 3+2 ,
 "o clock")

output:

i have 6 kids

I will be leaving work at 5 o clock







The example above integrates a calculation with strings. As we know; strings are achieved by placing text between two inverted commas. A comma is then used between the strings and the calculation. 






	
Exercise:

Combine the strings with the calculations below. Replace the * in each of the strings with the calculations. Use the print statement to print to the screen. 


	
my flight leaves in  * hours.



	
*am is the time I get up in the morning





With the following calculations, re:


	
1 + 2



	
3 * 2
















	
Solution:

print("my flight leaves in", 1 + 2, "hours.")

print(2 * 3,"am is the time I get up in the morning")







Escape Characters

Have a look at the following code:






	
print(“\t
Hi there”)

output:

Hi there            #tabbed to the right








So what is with the \t ? 

The backslash ( \ ) character is used to escape characters that are required to be interpreted differently by Python. Sounds a bit of a mouthful right! 

Have another look at the output in the example above. Notice how the text (Hi there) is tabbed to the right. Inserting the escape character \t at the beginning of the string results in the string being tabbed to the right.

Adding two escape characters \t would result in the string being tabbed to the right twice:






	
print ( "\t\tH
i there")

output:


Hi there     
# tabbed to the right twice








\n is another popular escape character. \n adds a new line to the string. 






	
print( "I’m going for a walk\nin the park\nbecause it is a lovely\n\tday")

output:

I’m going for a walk                     

in the park                                 #adds new lines


because it is a lovely day

day                      #adds new line & a tab to the right







There is no space between the text and the escape character \t
hiya

Here are some of the most regularly used escape characters in Python.







	
Escape character

\n

\t

\\

\’

\”


	
Description

New Line

Horizontal Tab

Backslash

Single quote

Double Quote







Let’s have a look at the some more escape characters.

The following sentences would result in an error when printed:






	
print ( "
I said "
hello mate"
 and he totally ignored me"
)

print (‘
He said he’
d be there at 2pm’
)







In the first example Python thinks that the inverted comma before hello
 is the end of the string. The third inverted comma would cause the program to crash. Likewise, in the second sentence Python would take the back quote on the word he’d
 to mean the end of the string and throw an error when it encounters the third comma. One solution is to use single quotes when you intend using inverted commas in the string:  






	
print ( ‘
I said “
hello mate”
 and he totally ignored me’
)







And use double quote if you intend using a lot of back quotes such as he’d, there’s etc. in your string:






	
print ( "
 He said he’
d be there at 2pm but there’
s no sign of him"
)







Alternatively, you can use the escape character \






	
print ( "I said \"hello mate\" and he totally ignored me")

print ('He said he\'d be there at 2pm but there\'s no sign of him')

output:

I said "hello mate" and he totally ignored me

He said he'd be there at 2pm but there's no sign of him







Now what if you want to just print a backslash \ in Python? Yes, you also must escape it. 






	

print ("\")          
#will result in an error


print ("\\")        
#use a backslash to escape a backslash

output:

\







So how does this work in real life? Have a look at a snippet from a sample food menu:

“Available drinks include tea\coffee\water”

To print this in we need to include the escape character \






	
print ("Available drinks include tea\\coffee\\water") 

output:

Available drinks include tea\coffee\water







Raw String

There is another way. Raw string print exactly what is in the string, backslashes and all.

Place r before the first quotation mark:






	
print(  r"A
vailable drinks include tea\coffee\water\minerals")  

output:

Available drinks include tea\coffee\water\minerals







This is useful if you intend using a lot of backslashes in your string






	
Exercise:

Open IDLE and try fixing the following sentences. 

print ("Food is being served at 10am\12pm\1pm")

print ("She was really happy "im delighted to see you" she said")












	
Solution:

print ("Food is being served at 10am\\12pm\\1pm")

print ("She was really happy 'im delighted to see you' she said")

or

print (r"Food is being served at 10am\12pm\1pm")

print (r"She was really happy "im delighted to see you" she said")







String Methods

Python has several inbuilt string methods that allow us to manipulate strings in our programs. Giving examples of each string method is beyond the scope of this book. 

We will however look at the most common string methods.






	
.upper()

.lower()

.capitalize()

.title()

.split()

.split(“,”)

.count()

.replace()









Upper and lower

.upper and .lower() are just about self-explanatory. They convert a string into all caps or all lower case as appropriate.






	
my_string = "this is my String and I’ll do with it as I wish"                                  

capitals  =  my_string.upper()                         

lower   = my_string.lower()

print(capitals)

print(lower)

output:

THIS IS MY STRING AND I’LL DO WITH IT AS I WISH

this is my string and i’ll do with it as i wish







Capitalize and Title

.capitalize() converts the first letter of a string to a capital letter.

.title() converts the first letter of each word in a string to a capital letter.






	
ocean = "the ocean can be dangerous during a storm.."

waves = ocean.capitalize()

surf =  ocean.title()

print(waves)

print(surf)

output:

The ocean can be dangerous during a storm..

The Ocean Can Be Dangerous During a Storm.. 







Split

Split allows us to split each word in a sentence and assign the words to separate variables. 

In the next example we assign three colors (blue, red and green) to the variable my_colors.

.split(“ , “) method splits the colors at the comma. We then assign each color to a new variable; one, two and three. Each variable is then printed.






	
colors = "blue, red, green"

one, two, three = colors.split(',')

print(one, two, three)

output:

blue red green







The split method can also split each word in a string and place them in a list:






	
days = "Monday Tuesday Wednesday Thursday Friday"

list_of_days  =  days.split(" ")

print(list_of_days)

output

['Monday', 'Tuesday', 'Wednesday', 'Thursday', 'Friday']







The string days
 has been transformed into a list which is now stored in list_of_days
.






	
Exercise a:

Assign a string such as " i try to exercise three days a week" to a variable of your choice

Convert the string so as to capitalise the first letter of each word. Print this to the screen.

Exercise b:

Take the following code;

training_schedule = " cycling/kayaking/running"

Using what you were shown in this section; assign each of these exercises to a different variable and split them, printing them to the screen. 












	
Solution a:

sports = " i try to exercise three days a week"

sports = sports.title()

print(sports)

output:

I Try To Exercise Three Days A Week

Exercise b:

training_schedule = " cycling/kayaking/running"

monday, wednesday, friday = training_schedule.split('/')

output:

cycling kayaking running







Count

.count() counts (surprise, surprise) the amount of times a particular parameter occurs in a given string. Let’s look at an example:






	
sentence = "Where do you live? I live in Europe and I love travel"

sentence = sentence.count("e")

print(sentence)

output:

7







If you manually count the amount of times e appears, you might notice that e appears 8 times in the sentence, but the output of the program was 7. 

This happened because count() is case sensitive and therefore did not count the capital E in “Europe”.

A solution to this could be to call upon a string method that we covered earlier; lower().






	
sentence =  "Where do you live?  I live in Europe and I love travel"

sentence = sentence.lower()          #convert to lowercase


sentence = sentence.count("e")     

#count the e’s and assign to sentence

print(sentence)

output:

8







Replace

.replace() replaces a word in a string with a new word. Its structured: .replace(old word, new word
).

Both words are separated by a comma.






	
string = 'Happy days'

string =  string.replace("days", "people")               

#replace “days” with “people”

print(string)

output:

Happy people












	
Exercise a:

thirsty = " Ted was very thirsty, he drank a glass of water"

Replace the word thirsty with a word of your choice.

Replace the word water with a word of your choice.

Print the new string to the screen.

Exercise b:

Count the number of time the letter e appears in the original string.












	
Solution a:

thirsty = " Ted was very thirsty, he drank a glass of water"

thirsty = thirsty.replace("thirsty", "silly")

thirsty = thirsty.replace("water", "slime")

print (thirsty)

output:

Ted was very silly, he drank a glass of slime

Solution b:

thirsty = " Ted was very thirsty, he drank a glass of water"

letter_e = thirsty.count("e")

print (letter_e)

output:

4







Slicing Strings

Strings are sequence-based data types and can be sliced by referring to an index. 

As you know the conventional way of counting objects in the English language is to start at 1. Not so with Python. Python starts counting at 0, which can make things a little confusing! 














	
M


	
Y


	
	
S


	
T


	
R


	
I


	
N


	
G





	
0


	
1


	
2


	
3


	
4


	
5


	
6


	
7


	
8







As you can see from the table above, the first letter of the string “My String” is indexed at position 0. Likewise, the letter S in “String” is in position 3, even though it is the 4th character.

You may have noticed that position 2 in the string is a whitespace. Each character of a string is indexed, whether it is a letter, number, special character or whitespace. 

Let’s look at another example:













	
V


	
e


	
g


	
	
s


	
o


	
u


	
p





	
0


	
1


	
2


	
3


	
4


	
5


	
6


	
7







Say we wished to access the “u” in “Soup”






	
Starters = "Veg Soup"

print (Starters[6])

output:

u







Now we want to slice the word “Soup”. 






	
Starters = "Veg Soup"

print (Starters[4:])

output:

Soup







Position 4 is where the “S” for “Soup” is located. The colon (: ) means slice everything to the right of the colon.

Slicing from [0:] prints the first letter and everything to the right of it. It is the same as printing the whole sentence.






	
Starters = "Veg Soup"

print (Starters[0:])

output:

Veg Soup







If we wish to slice the word “Veg”






	
Starters = "Veg Soup"

print (Starters[0:3])

output:

Veg







Say we wished to slice the “eg” in Veg.






	
Starters = "Veg Soup"

print (Starters[1:3])

output:

eg







The slice starts at the position we wish to slice; position 1 in this example (the letter “e”).

Remember we are counting from 0. “e” is the second English language letter in the word Veg, but in Python “e” is located at position 1. 

The slice ends at the position AFTER the last position we wish to slice. In this example our end slice is position 2 (the letter “g”). So, we end our slice at position 3. 

Confusing eh …play around with it yourself and it will soon become clear.






	
Exercise a:

movies = "I’m not a big fan of action movies, I prefer a good documentary"

Slice the word "documentary" from the above string and print to the screen.

Exercise b:

Slice the words "action movies" from the above string and print to the screen.

Exercise c:

tv = "There’s nothing on tv besides a <insert here> and <insert here> "

Insert the two phrases you previously split in exercise a and b above string. 












	
Solution a:

movies = "I’m not a big fan of action movies, I prefer a good documentary"

not_fan = movies[52:63]

print(preference)

output:

action movies

Solution b:

movies = "I’m not a big fan of action movies, I prefer a good documentary"

preference = movies[20:34]

print(preference)

output:

documentary












	
Solution c:

movies = "I’m not a big fan of action movies, I prefer a good documentary"

preference = movies[52:63]

not_fan = movies[20:34]

tv = "There’s nothing on tv besides a " + preference + " and" + not_fan

print(tv)

output:

There’s nothing on tv besides a documentary and action movies







Accessing the last character of the string.

It could be difficult to access the last character of a string, especially if we did not know how long the string was. But never fear, -1 is always the position of the last character in a string.






	
Starters = "Veg Soup"

print (Starters[-1])

output:

p







Likewise, position -2 refers to the character in the second last position of the string.






	
Starters = "Veg Soup"

print (Starters[-2])

output:

u












	
Exercise a:

Assign a random string to a variable.

For example:

books =  "I love reading books when on holidays"

-  Convert the text to uppercase 

-  Replace the last word of the string with “planes”

-  Count the number of times “c” occurs in the sentence

-  Add a multi-line comment to the program explaining what you have done

Exercise b

Prompt a user to enter a sentence which you should assign to a variable

Print the first five letters of the text the user enters

Print the third to sixth letters of the text the user enters












	
Solution a

books =  "I love reading books when on holidays"

print(books.upper())

print(books.replace("holidays", "planes"))

print(books.count("c"))

""" I am after assigning some string data to the variable opinion. I have now printed this to the screen after converting it to uppercase. I replaced the word “holidays” with “planes”. I have also counted the number of times the letter c appears """

output:

I LOVE READING BOOKS WHEN ON HOLIDAYS

I love reading books when on planes

0

Solution b

doing = input("Enter a sentence ")     

# user enters: "what are you doing this evening"

print(doing[:5])

print(doing[2:6])

output:

what

at a








Chapter 8      

Lists and Tuples


Now, we need to understand some more such as Lists and Tuples in detail.



It is really comfortable to deal with the structured format data as the data is set in a specific manner. Python provides data types named "lists" and "Tuples", which is used to organize data in a structured manner. "Lists" and "Tuples" are most popular built-in sequence of the Python language.  


Lists:

The Lists are a more flexible ordered collection data type in Python. Unlike strings, lists can contain all type of data such as numbers, strings, and even other lists, too. Lists are mutable in nature so you can change it while assigning and slices.

Properties of Lists:


	Collection of arbitrary objects: 



Lists are the entity where you can collect other objects and treat them as an ordered group. Lists maintain items in left to right positional ordering. 


	Accessed by offset:




In order to access a component, you can fetch any component by indexing the lists. You can fetch it even when it is out of the list. The indexing on object's offset is required for fetching. You can do slicing and concatenation on items because items are set by their position.



	Variable length, nesting:



Unlike string, lists can grow and shrink according to the need of the program. In addition to that, lists can contain all kinds of objects such as numbers, strings, and another list.


	Mutable:



You can change lists at any place and it responds to all operations, which are performed on lists like slicing, indexing, and concatenation. It will give result in new lists instead of the new string even if you are changing in a string. 


	Object reference:



Python lists contain zero or more than zero references to the other objects. Whenever you use reference, Python always prefers a reference to an object. For example, you are assigning an object to the data structure component and variable name, then Python will store a reference to the same object name. It will not store the reference to the copy of that object.

Create Lists:

When you want to build a list, you just need to write the number of expressions in square bracket.

Syntax:


lst_1 = [ ]



lst_2 = [expression1, expression2, ………. , expression N]


For example:

Access value in Lists:

Lists len(L) always returns the number of items which is present in the list and L[i] represents the items which is at index i and L[i:j] returns a new list which contains objects between "I' and "j".

Code:

Output:

Update Lists:

You can add and update single and multiple elements in a list at a time.

Code:

Output:

Delete elements from Lists:

“del” statement is used for deleting an element from the list.

Syntax:


Del list_name[index_val];



Lists support many operations similar to string. Lists also respond to arithmetic operations same as string, but it will give the result as a new list. For example, + operator will accept the same sort of sequence on both sides. If it is not the same sequence, then it will give type error while compilation.


Code:

Output:

If you want to concatenate string and lists, then you need to convert the lists to string to vice-versa.

Code:

If you want to check all sequence operation you have performed in the string, you will see that lists are responding to all sequence operation.

Code:

Indexing and Slicing:


In lists, indexing and slicing work the same as the string because the list is also a sequence.



The result of indexing depends on the type of object, which is specified by the programmer at the offset, while slicing always give a new list.


Code:

Change place in the Lists:


Lists always support the operation which changes the place of the object. Python deals with the object references. The creation of new object and change in place always matters while dealing with a reference because it can impact more than one reference.



While using list, you can change its content by assigning it to the offset or slice.


Code:

Both index and slice assignment modify the subject list while dealing with in-place. It will not generate a new lists object. Python list support type-specific method calls. Methods are the function, which is associated with and act upon particular objects. It provides type-specific tools which are generally available for lists.

Tuple:


In the Python language, a tuple is a data type which constructs simple group of objects. You cannot change tuples in place and they are written as a series of items in parentheses, not square brackets. 


Properties:


	An ordered collection of arbitrary object:



Tuples maintain left to right order when storing any content. It is a collection of objects which are in a positional order. Tuples can embed all kinds of objects.


	Access by Offset:



You can access items by offset and it supports all operations, which are offset-based such as indexing and slicing.


	
Immutable:




Like string, tuples are also immutable. It supports many of the same operations like string and lists. It will not support any in-place change operation, which is applied to the lists.


	Fixed-length and Nestable:



You cannot change the size of a tuple without masking a copy because of its immutable property. Tuples can hold any type of object including lists, dictionary, etc. It also supports arbitrary nesting.  


	Object references:



Tuple storage access point to other objects and the index tuples are relatively fast. 

Create Tuple:

You can create a tuple by comma separated values. 

For example,


Tup1 = (‘python’, ‘programming’);



Tup2 = (1, 2, 3, 4, 5);


Access Values in Tuples:

You can access the value by using square brackets for slicing along with an index to obtain the value.

Code:

Output:

Updating Tuples:


Tuples are immutable in nature, so you cannot change or update the value of tuples. But you can create a new tuple from an existing tuple and make changes in the new tuple.


Code:

Output:

Delete Tuple:

You can delete tuple by using “del” statement. 

Code:

Output:

Basic Tuple Operation:


You can use an arithmetic operation like + and * in the tuple. It also supports concatenation and repetition similar to the string and it will give result in a new tuple. 









	
Expression


	
Result


	
Description





	
Len((0, 1, 2, 3, 4))


	
5


	
Length





	
(1, 2, 3) + (4, 5 ,6)


	
(1, 2, 3, 4, 5, 6)


	
Concatenation





	
(‘Python’,)*2


	
(‘Python’, ‘ Python)


	
Repetition





	
4 in (0, 1, 2)


	
False


	
Membership







Indexing and Slicing:


You can operate indexing and slicing similar to string because of its ordered set of the element.


Var = (‘python’, ‘python’, ‘python language’)







	
Expression


	
Result





	
Var[3]


	
‘python language’





	
Var[-3]


	
‘python’





	
Var[1:]


	
[‘python’, ’python language’]







If you want to compare elements of two tuples, then you can use ‘cmp’.

Syntax:


Cmp(tuple_1, tuple_2)


Description:


tuple_1 = first tuple to be compared.



tuple_2 = second tuple to be compared.



If you are comparing elements of the same type, it will give you a direct result, but if you are comparing different types of elements, then you need to cross-check whether it is a number or not. If it is a number, then first perform numeric coercion and then compare them.



If they are a string, then it will sorted alphabetically.


Code:

Output:


If you want to find the length of tuple, then you can use “len()”. It will return the number of element in the tuple.


Syntax:


len(tuple)


Description:


Tuple = tuple in which you need to count numbers of elements.


Code:

Output:

Exercise


	Explain Lists using Python program.



Answer: The lists are the most flexible ordered collection data type in Python. Unlike strings, lists contain all type of data such as numbers, strings, and even other lists, too. Lists are mutable in nature, so you can change it while assigning and slices.

Code:

                         [image: C:\Users\Happy\Dropbox\Gabriele eBook\Python for beginners\SS\chapter 8\list\create_list_code1.png]



	Explain Tuples using Python program.



Answer: In the Python language, a tuple is a data type which constructs simple group of objects. You cannot change tuples in place and they are written as a series of items in parentheses, not square brackets. 


Code:


                             [image: C:\Users\Happy\Dropbox\Gabriele eBook\Python for beginners\SS\chapter 8\tuples\access_tuple_code1.png]


Dictionaries


After string, list, tuple, and numbers, dictionaries is a popular used data type in the Python programming language. It is the last data type to understand in this material. Dictionaries are completely different from other data types. They are not in sequence at all, but still, it is known as mapping.



Mapping is also considered as a collection of other objects, but it stores them as keys instead of their position as the tuple. Mapping doesn't follow any left to right order like tuple; it directly maps keys to associated values. 


Properties:


	

Access by keys:
 Dictionaries associate a key, so you can fetch an item using the keys from the dictionary. Indexing operation is the same as the list to get component in a dictionary, but the difference between them is it takes the form of the keys and does not use a relative offset.



	

Unordered collection of object:
 Items stored in dictionaries are not in order, unlike a list. Keys provide a location of items in a dictionary, but it provides the only symbolic location. It does not provide a physical location, too. 



	

Variable length and nesting:
 Dictionaries can contain any type of objects and it supports nesting to any depth, too. There can be only one key per key value, but if necessary, the value can be a collection of multiple objects, and a given value can be stored under any number of keys. Dictionaries can grow and shrink without new copies.



	

Mutable:
 Dictionaries can be modified by assigning value to indexes, but it does not support sequence operation unlike string and lists because dictionaries are an unordered collection. 
  





Object references: Dictionaries are an unordered table of object references that support access by keys. It is implemented similarly to a hash table, which starts small and grows as per the need. Python uses a optimization hash table algorithm to find the keys — it helps to retrieve data quickly. Like lists, dictionaries also store object references.

Dictionaries Usage:

You can use an arbitrary object such as the standard object or user-defined object in dictionary values. Its values don't have any restrictions on using Python objects, but you cannot use all Python objects with the keys.

There are some points you need to remember about dictionary keys:


	
You cannot do more than one entry per key. It means you cannot use a duplicate key. If duplicate keys are encountered during assignment, it takes the last assignment into consideration





Key should be immutable, which means you can use string, tuples, etc. as dictionary keys, but you cannot use ‘key’.

Access Value in Dictionary:

If you want to access elements in the dictionary, you can use the square bracket with the key.

Code:

Output:

If you are trying to access elements which are not present in the dictionary, then it will show you an error.

Code:

Output:

Update Dictionary:

You can update a dictionary by adding a new entry, or you can modify or delete an existing entry.

Code:

Output:

Delete Dictionary Element:


Dictionary gives you an option of deleting individual elements in the dictionary or deleting entire content, which is present in the dictionary, or you can delete the entire dictionary in a single operation.



You can use “del” statement to remove the entire dictionary.


Code:

Output:

Dictionary Functions:


	cmp(dictionary1, dictionary2)

	len(dictionary)

	str(dictionary)

	type(variable)    



cmp(dictionary1,dictionary2):


This method is used to compare elements of both dictionaries. It compares both dictionaries based on key and values.


Syntax:


cmp(dictionary1, dictionary2)


Parameters:


Dictionary1 = First dictionary to be compared with dictionary2.



Dictionary2 = Second dictionary to be compared with dictionary1.


Code:

Output:

It will return 0 if both dictionaries are equal (dict1 = dict2) in comparison. 

If dictionary1 is greater than dictionary2 (dict1>dict2) then it will return 1.

If dictionary2 is greater than dictionary1 (dict2>dict1) then it will return -1.

len(dictionary):

This method gives the length of the dictionary. It counts the number of items and gives the result as a length of the dictionary.

Syntax:


len(dictionary)


Parameters:

Dictionary: Dictionary’s length you need to calculate.  

Code:

Output:

str(dictionary):

This method is used to produce a printable string which can represent the dictionary.

Syntax:


str(dictionary)


Parameters:


Dictionary: It is a dictionary.


It will return a string representation.

Code:

Output:

type(dictionary):

This method is used to return the type of variable that you are passing. If passing variable is dictionary then its return type is of dictionary data type.

Syntax:

type(dictionary)

Parameters:

Dictionary: It is a dictionary.

It returns the type of variable that you are passing to the dictionary.

Code:

Output:

Sorting keys:


Dictionaries are not in sequence, they don't maintain any left to right order, so when you are printing it, it may come with the different order. If you want all of the dictionary items in proper order, than you can use the dictionary key method to get the key list, sort them by sort method, then iterate through the results in Python for loops. The sorted call returns the result and sorts the various object types sorted in the case dictionary key automatically.  


Exercise


	What is Mapping?



Answer: Mapping is considered a collection of other objects, but it stores them with keys instead of their position. Mapping doesn't follow any left to right order like tuple, it directly maps keys to associated values. 


	Why we need Dictionary?



Answer: You can use an arbitrary object such as the standard object or user-defined object in dictionary values. Its values don't have any restrictions on using Python objects. But, you cannot use all Python objects with the keys.

There are some points which you need to remember about dictionary keys:


	You cannot do more than one entry per key. It means you cannot use duplicate key. If duplicate keys have encountered during assignment, then it takes last assignment into consideration




	Key should be immutable, which means you can use string, tuples, etc. as dictionary keys, but you cannot use ‘key’.




Chapter 9      

Deeper into OOP

Man. That’s pretty awesome. There are just a few more things we need to talk about before we wrap this book up. We’re going to look at the four concepts of object-oriented programming and how they apply to Python.

Inheritance

The first major concept is called “inheritance”. This refers to things being able to derive from another. Let’s take sports cars for instance. All sports cars are vehicles, but not all vehicles are sports cars. Moreover, all sedans are vehicles, but all vehicles are not sedans, and sedans are certainly
 not sports cars, even though they’re both vehicles.

So basically, this concept of Object-Oriented programming says that things can and should be chopped up into as small and fine of precise of concepts as possible.

In Python, this is done by deriving classes.

Let’s say we had another class called SportsCar.

class Vehicle(object):

def __init__(self, makeAndModel, prodYear, airConditioning):

self.makeAndModel = makeAndModel

self.prodYear = prodYear

self.airConditioning = airConditioning

self.doors = 4

def honk(self):

print "%s says: Honk! Honk!" % self.makeAndModel

Now, below that, create a new class called SportsCar, but instead of deriving object
, we’re going to derive from Vehicle.

class SportsCar(Vehicle)

def__init__(self, makeAndModel, prodYear, airConditioning):

self.makeAndModel = makeAndModel

self.prodYear = prodYear

self.airConditioning = airConditioning

self.doors = 4

Leave out the honk function, we only need the constructor function here. Now declare a sports car. I’m just going to go with the Laferrari.

ferrari = SportsCar(“Ferrari Laferrari”, 2016, True)

Awesome. Now test this by calling

ferrari.honk()

and then saving and running. It should go off without a hitch. 

Why is this? This is because the notion of inheritance says that a child class derives functions and class variables from a parent class. Easy enough concept to grasp. The next one is a little tougher.

Polymorphism

The idea of polymorphism is that the same process can be performed in different ways depending upon the needs of the situation. This can be done in two different ways in Python: method overloading
, and method overriding
.


Method overloading
 is defining the same function twice with different arguments. For example, we could give two different initializer functions to our Vehicle class. Right now, it just assumes a vehicle has 4 doors. If we wanted to specifically say how many doors a car had, we could make a new initializer function below our current one with an added doors
 argument, like so (the newer one is on the bottom):

def __init__(self, makeAndModel, prodYear, airConditioning):

self.makeAndModel = makeAndModel

self.prodYear = prodYear

self.airConditioning = airConditioning

self.doors = 4

def __init__(self, makeAndModel, prodYear, airConditioning, doors):

self.makeAndModel = makeAndModel

self.prodYear = prodYear

self.airConditioning = airConditioning

self.doors = doors

Somebody now when creating an instance of the Vehicle class can choose
 whether they define the number of doors or not. If they don’t, the number of doors is assumed to be 4. 


Method overriding
 is when a child class overrides
 a parent class’s function with its own code.

To illustrate, create another class which extends Vehicle called Moped. Set the doors to 0, because that’s absurd, and set air conditioning to false. The only relevant arguments are make/model and production year. It should look like this:

class Moped(Vehicle):

def __init__(self, makeAndModel, prodYear):

self.makeAndModel = makeAndModel

self.prodYear = prodYear

self.airConditioning = False

self.doors = 0

Now, if we made an instance of the Moped class and called the honk() method, it would honk. But it’s common knowledge that mopeds don’t honk, they beep. So let’s override the parent class’s honk method with our own. This is super simple. We just redefine the function in the child class:

def honk(self):

print “%s says: Beep! Beep!” % self.makeAndModel

I’m part of the 299,000,000 Americans who couldn’t name a make and model of moped if their life depended on it, but you can test out if this works for yourself but declaring an instance of the Moped class and trying it out.

Abstraction

The next major concept in object-oriented programming is abstraction
. This is the notion that the programmer and user should be far from the inner workings of the computer. This has two benefits.

The first is that it decreases the inherent security risks and the possibility for catastrophic system errors, by either human or otherwise. By abstracting the programmer from the inner workings of the computer like memory and the CPU and often even the operating system, there’s a low chance of any sort of mishap causing irreversible damage.

The second is that the abstraction innately makes the language easier to understand, read, and learn. Though it makes the language a tad bit less powerful by taking away some of the power that the user has over the entire computer architecture, this is traded instead for the ability to program quickly and efficiently in the language, not wasting time dealing with trivialities like memory addresses or things of the like.

These apply in Python because, well, it’s incredibly simple. You can’t really get down into the nitty gritty of the computer, or do much with memory allocation or even specifically allocate an array size too easily, but this is a tradeoff for amazing readability, a highly secure language in a highly secure environment, and ease of use with programming. Compare the following snippet of code from C:

#include <stdio.h>

int main(void) {

printf(“hello world”);

return 0;

}

to the Python code for doing the same:

print “hello world”

# That’s it. That’s all there is to it.

Abstraction is generally a net positive for a large number of applications that are being written today, and there’s a reason Python and other object-oriented programming languages are incredibly popular. 

Encapsulation

The last major concept in object-oriented programming is that of encapsulation. This one’s the easiest to explain. This is the notion that common data should be put together, and that code should be modular. I’m not going to spend long explaining this because it’s a super simple concept. The entire notion of classes is as concise of an example as you can get for encapsulation: common traits and methods are bonded together under one cohesive structure, making it super easy to create things of the sort without having to create a ton of super specific variables for every instance.

Well, there we go. We finally made it to the end of our little Python adventure. First, I’d like to say thank you for making it through to the end of Python for Beginners: The Ultimate Guide to Python Programming. Let’s hope it was informative and able to provide you with all of the tools you need to achieve your goals, whatever they may be. 

The next step is to use this knowledge. Whether it be as a hobby or as a career move, by learning the basics of Python, you just made one of the best decisions of your life, and your goal now should be finding ways to use it in your day-to-day life to make life easier or to accomplish things you’ve wanted to accomplish for a long while.


Chapter 10      

Working with the K-Nearest Neighbors Algorithm

So far in this guidebook we have taken some time to explore some of the ideas that come with machine learning, and even a bit about some of the libraries that are used with the Python language. This is going to make it easier for you to work on some of the different codes and algorithms that are going to come up throughout this guidebook. 

The first of the algorithms of machine learning that we are going to take a look at is going to be known as the K-Nearest Neighbors, or the KNN algorithm. This first example is going to be a type of supervised machine learning, so remember this means that we need to go through and show it some examples of what is right and what is wrong when it comes to answers before we set it free. There are different methods that we are able to use with this one when it comes to supervised machine learning, but we will get a better idea of how this works as we go through this example. 

Any time that you are ready to work with the KNN algorithm, you will find that it works the best when it is used to search through the data available for the examples that are the k most similar to any instance that you choose. Once you can make these match up and it is successful the way that you want, then this algorithm is going to keep working and will go through all of the data, or all of the information, that is available, and will read through it and provide you with a good summary. Then the algorithm is going to provide you with some results that can be used to make predictions based on the numbers that it has. 

So, when the KNN algorithm model is brought out to search through some information, you will find that it provides your business with some predictions that can make it more competitive. The reason that this works is because there is competition between the different elements and the different parts that are used within this model, ensuring that you are as likely as possible to get the prediction that is best for you based on the information that is found inside your set of data. 

The KNN algorithm is going to work a bit different than a few of the other algorithms that we are going to discuss in this guidebook. In some instances, it is seen as a lazier approach to learning, mainly because it isn’t going to create any of the models that you need, until you go in and ask it for a new prediction. Depending on the situation you are working with, this can be a good thing because waiting to make new predictions ensures that the data you have at hand, and the data you are using for these predictions is always relevant for the tasks that you want. 

If the program went through and just tries to do predictions on regular intervals, or each time that you put in new data, this can be helpful in some situations. But if you want to see what happens in certain situations, or you want to just look at a certain customer group, having this happen all the time, or update with all the information rather than just the information that you want, will make you miss out on things. The KNN algorithm can help out with this. 

There are a lot of benefits that come when you decide to work with the KNN algorithm. When you are working with this, you are able to cut through some of the noise that comes with your data set. This noise can be really loud if you have a lot of data to go through, and getting rid of some of that noise can make a big difference in the information that you are able to get. And if you are trying to handle and go through larger amounts of data all at once, then this is the algorithm that you should choose. Unlike some of the others that are going to be more limited on the amount of data they can sort through, the KNN algorithm doesn’t have this kind of issue, and you are able to use it on large and small data sets. 

Now, even though there are going to be a lot of times when you will find that the KNN algorithm is going to be a great one to work with, there are some issues that show up, which is why not everyone who is doing machine leaning is going to jump right in and do it for their needs.

The biggest issues that come with the KNN algorithm is going to be that it has some high computational costs, and this goes even higher when it is compared to other similar algorithms that are out there. 

The reason that you will see the costs of computation go up higher than some of the other algorithms that are out there is due to the fact that this one will look through every single data point that you have available, while others are going to do a bit of clustering work. This can make it a good prediction tool that you may like using, but it does take a lot of time, especially if you have hundreds of thousands of data points, and can take too long and cost too much based on what you are trying to get done. 

When should I use the KNN algorithm?

With some information about this algorithm behind us, it is time to take a look at some of the instances where you would like to use with this algorithm. The KNN algorithm is going to work whether your problem of prediction is considered a classification or regression problem. This provides it a lot more power and usefulness than some other algorithms. 

For the most part though, the KNN algorithm is going to be used for problems of classification.

There are three things that are very important to consider when you would like to evaluate the KNN algorithm and determine if it is right for the problem you are working with, and these three points include:


	The predictive power

	How easy it will be for others to interpret the output that you are able to get from the algorithm.

	The time that is calculated for it to take. 



When you are able to take the KNN algorithm and compare it to some of the other options of machine learning algorithm, including logistic regression, random forests, and CART, and you will find that it is going to fair well with the considerations and the parameters that are in place with it. This is a good algorithm to use because it is going to provide easy to interpret results and the calculation is going to be lower than some of the other options. 

How can I work with the KNN algorithm?

Now that we have spent some time looking through the different parts of the KNN algorithm, it is time for us to take it a step further. We want to be able to get a good idea of how we would be able to actually use this algorithm to sort through the larger sets of data that we have and get some good results, or at least some information on the predictions that we can make. if you are interested in using the KNN algorithm, the steps that you will need to use will include:


	Find all of the data that you want to have read through and load it into the algorithm. 

	Initialize the value that you would like to use for this one, and then set it up so that the rest of the information is based on that, which is going to be your k. 

	
When you would like to get to the predicted class, you will need to do an iteration from one to total number of points of data that you are adding into the training. When you are done with this, you need to continue on with the steps below to make it work.


	First, we need to do some calculating to figure out what the distance is between each of the data sets in the test, and each row of the training. We are going to work with what is called the Euclidean distance as the metric here because it is the one that most programmers like to stick with. 

	Sort out what you calculated as the distances before, and then make sure that they are listed out going in ascending order, based on the value of their distance at the time. 

	Get the k rows from the sorted arrays

	Next you will want to go through and figure out what the frequent class is for these rows. 

	When this is all done, it is time to return back to the class prediction. 







And it is as simple as that! You will then be able to let the program go to work, writing out the different parts and giving you the predictions that you need to get from the data that you put into the system. 

Reasons to use the KNN algorithm

As you will see as we go through this guidebook, there are going to be plenty of different benefits that you will be able to get when you choose to work with the KNN algorithm. Since you do have a lot of choices to work with, why would this be the algorithm that you like the most? Why would you want to go with this one rather than picking out a different one for your needs? There are several benefits that you will be able to enjoy with the KNN algorithm, and some of these are going to include:


	You will find that working with KNN is going to work well with lots of different types of problems, even if these problems are considered multi-class. 

	You are able to take the KNN algorithm and apply it to problems, whether these problems are considered to be classification or regressive machine learning problems. 

	The KNN algorithm is not going to bring any kind of assumption to the data you present. This makes sure that the information you get is the right kind, rather than worrying about the information is going to be changed through these assumptions. 

	The KNN algorithm is going to be a good one for you to work with. This algorithm is going to be easy to understand, especially if you have never been able to work with the processes of machine learning. 



Figuring out your K value

If you take a look at some of the steps that we listed above, you saw that part of the work was to find the K value that you can then base the rest of the process on. But now we need to make sure that we are able to find the value of K that is the most optimal, and cross validation is the best way to do this to ensure there are no errors along the way. To work with this method, you will need to hold out a subset of the training set from the process of building a model and see what is going to happen. 

Cross-validation (let’s say that it is 10 fold validation), will involve you going through and randomly dividing up the training set into 10 groups, which are also known as folds, while trying to keep them close to equal in size. From that, 90 percent of the data is going to be used to train the model of your choice, and then the rest of the ten percent is going to be used in order to validate the model that you use. 

The misclassification rate that you are going to need to work with is going to be computed using that ten percent that you saved back for the validation data. This procedure is going to need to go through and repeat itself ten different times. Each of the different groups of observations that you run into are going to be treated as a validation set each of the ten times that you go through with it. It is going to be a result to 10 estimates of the validation error, which are then going to be averaged out. 


Chapter 11      

Raising an Exception

We have spent some time looking at some of the different things that you are able to work on when you bring out the Python code. Now it is time to bring up a new idea of what you are able to do, which is to raise exceptions. We need to focus on how to raise some of your own exceptions in the codes that you write, as well as how to handle any exceptions that the computer program decides to raise on its own. 

The more that you work with coding in Python, you will find that the program is going to bring out some of its own exceptions as you go. There are a few exceptions that are part of the Python code, so it is able to behave in the manner that you want it too. But then there is also a chance when you will purposely add into the program so that it raises an exception and behaves the way that you would like. 

The ones that the program is going to raise on its own will be automatic because they are already placed into the Python library. A good example of this one is when the user tries to divide by zero in the code. The Python library is set up not to let this happen so it will raise the exception for you. On the other hand, though, if there is a new exception that you would like to work with that is just for your own program that you are working on. You can rise up an exception to work with any kind of program that you want. 

As the programmer here, you will want to learn how to work with all of the exceptions that are found within the Python library. When you know how these exceptions work, it is easier to add what you need into the code, and you can even learn when the exceptions will start to turn up for you. While there are a lot of exceptions that are out there, some of the most common exceptions and the keywords that come with the Python code include:

Finally—this is the action that you will want to use to perform cleanup actions, whether the exceptions occur or not.

Assert—this condition is going to trigger the exception inside of the code

Raise—the raise command is going to trigger an exception manually inside of the code. 

Try/except—this is when you want to try out a block of code and then it is recovered thanks to the exceptions that either you or the Python code raised. 

How to raise an exception in your code

The first thing that we need to take a look at when we learn about exceptions inside of code is how we can use them. When those automatic exceptions start to show up, it is important to be prepared and learn how you can take some steps to make the exceptions make more sense. 

So, when you work on your code, and you see that there is an issue or an exception that starts to show up, or you want to figure out why it seems that your program is doing something that seems off, you can look and see whether or not your compiler is raising a new exception. These are going to be raised when the code is looking through your work and can’t figure out what steps it should take next to make the program work the way that you want. 

The good news is that many times, the issues that come up with these exceptions are going to be simple and easy to fix. For example, it could be something as simple as trying to call up a file, but you misspelled a word or called it the wrong thing, either when you are calling it up or when you saved it. The compiler won’t be able to find the file because it is not all matching up, but you can just go back in and fix that problem in a few seconds and get the best results. 

Let’s take a look at how you are able to make these exceptions work. The best way to understand how exceptions are going to work and make sure we understand what it is going to look like when the compiler decides to raise an exception is to do an example of our own. The following is a simple exception that we can use to study for this endeavor:

x = 10

y = 10

result = x/y #trying to divide by zero

print(result)

The output that you are going to get when you try to get the interpreter to go through this code would be:

>>>

Traceback (most recent call last):

File “D: \Python34\tt.py”, line 3, in <module>

result = x/y

ZeroDivisionError: division by zero

>>>

Taking a look at the example that is above, you will see that the compiler will try to read through it and will bring up an error for you. The only reason that this happens is that you or the user is trying to divide by zero at some point. You have a few options from this point. You can either leave things the way that they are and run the program in the manner that it is now, which provides you with an error message that is kind of messy and hard to read. Or you can make some changes to determine exactly what that message should be saying to the user. 

For most programmers, it is agreed that you should try to change up the error message at least a bit. This helps to eliminate the messy message that no one really understands, and makes it easier for the user to understand why they are getting the error message in the first place. When the exception is raised, you do not want the user to be confused as to what they should do next, or they may get frustrated and not want to use the program any longer. Raising an exception and making sure that you have it organized the right way will make your user enjoy the program that much more. A good example of how to clean up the exceptions a bit will include the following:

x = 10

y = 0

result = 0

try:

result = x/y

print(result)

except ZeroDivisionError:

print(“You are trying to divide by zero.”)

As you can see, the code that we just put into the compiler is going to be pretty similar to the one that we wrote above. But we did go through and change up the message to show something there when the user raises this exception. When they do get this exception, they will see the message “You are trying to divide by zero” come up on the screen. This isn’t a necessary step, but it definitely makes your code easier to use!

How to define your own exceptions

With the examples that we did above, we were focusing on how we could raise an exception based on what is seen as an error or an issue with the Python library. But now we need to take this a bit further and see what else we can do. You will be able to use Python in order to create some of your own codes along the way, which design your own programs as well. And there may be times when you want to change up the rules and have an exception raised based on what is allowed and what is not allowed for your program. 

These exceptions are not going to be ones found in the Python library. And that is just fine. But because of this, you need to be able to write out the code in a manner that allows it to bring up that exception because the Python library is not going to do it for you at all. 

For example, you may be working on your own program, and you decide that when your user is on it, they should only be able to add in certain numbers to the code, and the others are going to be wrong. This may work best when you decide to create a program or a game to play.

Or you could have it so that an exception comes up if you only want the user to have a chance to answer the question three times rather than them doing it an indefinite number of times. If they get it right, then the program would go on. If they get it wrong, then the exception will be raised after the third time. 

These kinds of exceptions may not be found in the Python library, but they are going to be important to how well the program can work and the results that you will be able to get from them. And they can ensure that the program you are writing, no matter what kind of program it is, will work in the proper manner. A good example of the code that you can write out to make this happen will include:

class CustomException(Exception):

def_init_(self, value):

self.parameter = value

def_str_(self):

return repr(self.parameter)

try:

raise CustomException(“This is a CustomError!”)

except CustomException as ex:

print(“Caught:”, ex.parameter)

When you finish this particular code, you are done successfully adding in your own exception. When someone does raise this exception, the message “Caught: This is a CustomError!” will come up on the screen. You can always change the message to show whatever you would like, but this was there as a placeholder to show what we are doing. Take a moment here to add this to the compiler and see what happens. 

In the beginning, it may seem like exception handling is going to be a bit silly and like it is not worth your time to learn how to use this at all. You may assume that only certain kinds of programs are going to work well with these exceptions and that anything else is just a waste of time to learn this. 

However, you may be surprised at how often you would need to bring these exceptions up for your needs. Even in programs that are not too complex, or in programs that don’t really need the exception to be raised in the first place, there can be some benefit to using them, and learning how to change up the message, as well as raise some of your own along the way. It is definitely something that you should learn how to do well when you decide to write your own codes in the Python language. 

As you start to work on your codes more and try to make them a bit more advanced in Python, you will notice that raising exceptions is something that will become pretty common to you. There are a lot of times that you can work with exceptions, whether you are working on some that are unique to your own program, or some that are recognized by the Python library on its own. 

Working with some of the codes and examples that we explored in this chapter will ensure that you are well on your way to seeing some great success with exceptions and that you will be able to make this work well for your needs. It may take a bit of time to learn, but adding these to your compiler, and getting some practice, can be a great way to help you out!



Chapter 12
      

Making a Basic Python Game: Hangman


What is the best way to learn a new subject? One theory that is very popular among learning gurus is that the best approach is to look at something you’d like to make and then make it
. 

This is much better than trying to learn without any structure because it gives you a goal and something to work toward. Rather than learning code in a random order and trying to remember everything in a very abstract sense, creating something that is going to be actually useful or fun gives you a context and informs which things you need to learn first.

My advice to you as a beginner is to decide on something you’d really like to make, whether that’s a basic game or a useful tool. Either way, you can then do the research as required to make it and by the end, you should have much more confidence ready for tackling future projects.

For now though, let’s apply this principle with a very basic game of hangman. As we try and introduce some basic features for our game, we’ll be going through a lot of the things we’ve learned so far but putting them into practical application. At the same time, we’ll find that we need more and more tools and this will allow us to extend our toolset. So how is this going to work… read on and find out!

Lists Revisited

Okay, so if we’re going to make our Hangman game, then probably the first thing we’ll want to do is to get our game to generate a word for our player to guess.

Now, we could do this by getting the game to select from a bunch of random letters in order to make a randomly generated word. But then most of what was produced would not actually be a word
… so for now we’re just going to have to list our words.

To that end, we should create a bunch of variables and then pick from one of them using the random module.

To do that, we might begin with a list of strings and then pick from them based on the number. It might look like so:


from
 random import
 randint

word1 = "calculator"


word2 = "music"


word3 = "optimal"


word4 = "diagonal"


word5 = "hexagonal"


word6 = "muscle"


word7 = "irate"


word8 = "python"


word9 = "libraries"


randumber = randint(1
,10
)


if
 randumber == 1
:

word = word1


if
 randumber == 2
:

word = word2

Etc…

(Notice there’s a little bit more formatting on our code now? This is what happens when you paste directly from PyCharm!)

The only problem with this plan is that… well it’s awful.
 It requires such
 a lot of repetitive coding and it’s completely un-scalable. If we ever wanted to be able to make a game that we could play ourselves with hundreds of different possible words, then we’d need to type out hundreds of different things.

Now, we can create something like this… 


from
 random import
 randint

Listy = ["calculator"
, "music"
, "optimal"
, "diagonal"
, "hexagonal"
, "muscle"
, "irate"
, "python"
, "libraries"
]

word = Listy[randint(0
,len
(Listy) -1
)]


print
(word)


So, if we were learning for the first time, we would already have learned how to use arrays for practical benefit, as well as ‘len’ and the random module.

See how it all starts to come together?

If you were to run this, then you would see PyCharm output one of those words for you.

But of course, we don’t actually want to tell our players the word, or that kind of defeats the point! Instead, we want them to guess and in order for that to work, we need to show them the relevant number of spaces.

So, to this end, we’re going to add a little loop and we’re going to remove the bit where we show our hand. Now the code looks like this:


from
 random import
 randint

Listy = ["calculator"
, "music"
, "optimal"
, "diagonal"
, "hexagonal"
, "muscle"
, "irate"
, "python"
, "libraries"
]

Word = Listy[randint(0
,len
(Listy) -1
)]

Rounds = 0



spaces =
 ""



while
 Rounds < len
(Word):


Spaces = Spaces +
 "_ "



Rounds = Rounds + 1



print
(Spaces)


This should output a nice selection of lines for us, with spaces in between them and this will tell us how many letters are left for us to guess. We can also add the phrase ‘Guess the Word!’ or something similar.

Now we want to introduce a lives system and for that, we’re going to create an integer. We want to make our game hard but not impossible, so let’s start with 13 – unlucky for some but also half of the alphabet!

Now we’re going to give our player a chance to guess the letters in the puzzle. So let’s add that element…

First, we need to create a string to represent the letter that our player is going to guess, which we can call ‘LetterGuess’ for the sake of convenience.

Next, we are going to input that guess using input
. And then we’re going to see if the letter that the player inputted is part of the word.

Learning Some New Tricks!

Now we’re learning something new: how to check if a letter is in another word! Of course we could do this the roundabout way using a loop to check each letter individually but this would be a waste of time seeing as there is already a single line of code that will do what we need it to; and it could NOT be easier!

That word is ‘in’. So just add this:

LetterGuess = input
("Guess a letter: "
)


if
 LetterGuess in
 Word:


print
("Got one!"
)


else
:


print
("Nope!"
)

Now our game lets us guess and tells us if the guess is correct or not!

Tidying Up With Modules and Loops

But in order for that to be of any use, we also want our guesses to impact on our lives system, so that we can’t just keep guessing indefinitely until all of the letters are gone! It would also be good to see some kind of feedback…

So to start with, let’s introduce our ‘Lives’ variable and start removing points each time that we have an attempt…

We can do this simply by using Lives = Lives – 1 each time the person guesses.

We’re also going to turn our spaces-drawing code into a module and we’re going to introduce a variable called ‘ReferenceWord’. ReferenceWord will be the name of the string that our player is going to create through their guesses. Each time the player guesses one of the letters correctly, it will be added to that reference word. Each time they fail to guess correctly, it will not
 be added. We can then compare the two words in order to draw the new image and fill in the blanks as they are guessed correctly…

So the following bit of code isn’t introducing anything new that you shouldn’t already be familiar with. However, you might well find that it is somewhat confusing at first – at this point we’re starting to introduce a whole lot of different concepts into a single piece of code and each one will rely on the others to work effectively…

This is the code so far:


from
 random import
 randint

Listy = ["calculator"
, "music"
, "optimal"
, "diagonal"
, "hexagonal"
, "muscle"
, "irate"
, "python"
, "libraries"
]

Word = Listy[randint(0
,len
(Listy) -1
)]

ReferenceWord = ""


Lives = 13



def
 DrawSpaces(HiddenWord, Attempts):

Rounds = 0


Spaces = ""



while
 Rounds < len
(HiddenWord):


if
 HiddenWord[Rounds] in
 Attempts:


Spaces = Spaces + HiddenWord[Rounds]



else
:


Spaces = Spaces +
 "_ "


Rounds = Rounds + 1


return
 Spaces;


print
(DrawSpaces(Word, ReferenceWord), "
\n
"
)

LetterGuess = input
("Guess a letter: "
)

Lives = Lives - 1



if
 LetterGuess in
 Word:


print
("Got one!"
)

ReferenceWord = ReferenceWord + LetterGuess


else
:


print
("Nope!"
)


print
(DrawSpaces(Word, ReferenceWord),
 "
\n
"
)


So, what does all this do? Well, first, we have made our little bit of code that draws the spaces into a separate module. This allows us to run it multiple times but it also means that we need to pass the variables to and from it. We can’t access the same global variables so instead we need to ‘pass’ the hidden word (the word we grabbed from our list at the start) and we need to pass the attempts we’ve built up.

When we guess correctly, the letter we guessed will be added to our ‘Attempts’. This will then allow us to check each letter in our hidden word against our attempts. To do this, we can get the character from any string simply by using String[index]. This works just the same as it does for lists!

So:

word = "moose"



print
(word[2
])

Returns ‘o’.

If there’s a match, then the ‘DrawSpaces’ module will draw the letter that we correctly guessed. If there’s no match, then it will continue to show a blank space!

Remember, using ‘Return’ in object oriented programming allows us to essentially ‘code’ a variable. By returning the value of ‘Spaces’, we can treat this just like a regular string and that means we can include it in print statements, check its length, look into its index etc. Each time we reference it though, we need to pass it the strings that it is using in its algorithms to calculate.

One more thing: note that the ‘\n’ indicates a new line and we can use this to keep our game nice and tidy!

At the moment, our game only gives us one attempt. So it’s time we put that module we created to good use by creating a loop that will let us keep trying until we guess correctly or we are out of lives…

Doing this is pretty simple:


from
 random import
 randint

Listy = ["calculator"
, "music"
, "optimal"
, "diagonal"
, "hexagonal"
, "muscle"
, "irate"
, "python"
, "libraries"
]

Word = Listy[randint(0
,len
(Listy) -1
)]

ReferenceWord = ""


Lives = 13



def
 DrawSpaces(HiddenWord, Attempts):

Rounds = 0



Spaces =
 ""



while
 Rounds < len
(HiddenWord):


if
 HiddenWord[Rounds] in
 Attempts:


Spaces = Spaces + HiddenWord[Rounds]



else
:


Spaces = Spaces +
 "_ "



Rounds = Rounds +
 1



return
 Spaces;



while
 Lives > 0
:


print
(DrawSpaces(Word, ReferenceWord), "
\n
"
)


print
("Lives: "
, Lives, "
\n
"
, "
\n
"
)

LetterGuess = input
("Guess a letter: "
)

Lives = Lives - 1



if
 LetterGuess in
 Word:


print
("Got one!"
)

ReferenceWord = ReferenceWord + LetterGuess


else
:


print
(
"Nope!"
)


So now we have a game that will let us guess as many times as we like! Each time the loop goes round (which continues until lives = 0), it will draw the spaces and letters and give us a chance to input one more option. We lose a life each time we guess and once we’ve lost all our lives, the loop stops. It would be very easy at this point to say ‘Game Over!’.

But how can we reward our player for winning?

One obvious way would be to create another much larger string, which would construct our letters in order. Or alternatively, we could try and make our LetterGuess string organized in the correct order, which would require a fair amount of effort.

This is where we need to engage in a little lateral thinking though and this is a perfect example of the kind of fun thinking you can end up doing when you’re a programmer!

How about you try and work it out for yourself a second and then read on once you’ve come up with an idea…

See, the way that I
 would approach this, is to check the string we’re printing for blank spaces (the underscore character). These are eradicated each time we get a correct answer, so if we have filled out every
 letter correctly, there will be no more blank spaces left!

Remember, to bust out of a loop, we use the command ‘break’. This means that we can deploy this early if we notice that the new DrawSpaces reference doesn’t return any blanks!

The entire playable game should now look like this:


from
 random import
 randint

Listy = ["calculator"
, "music"
, "optimal"
, "diagonal"
, "hexagonal"
, "muscle"
, "irate"
, "python"
, "libraries"
]

Word = Listy[randint(0
,len
(Listy) -1
)]

ReferenceWord = ""


Lives = 13



def
 DrawSpaces(HiddenWord, Attempts):

Rounds = 0



Spaces =
 ""



while
 Rounds < len
(HiddenWord):


if
 HiddenWord[Rounds] in
 Attempts:


Spaces = Spaces + HiddenWord[Rounds]



else
:


Spaces = Spaces +
 "_ "



Rounds = Rounds +
 1



return
 Spaces;

Winner = 0



while
 Lives > 0
:


print
(DrawSpaces(Word, ReferenceWord), "
\n
"
)


if
 "_"
 not in
 DrawSpaces(Word, ReferenceWord):

Winner = 1



break



print
("Lives: "
, Lives, "
\n
"
, "
\n
"
)

LetterGuess = input
("Guess a letter: "
)

Lives = Lives - 1



if
 LetterGuess in
 Word:


print
("Got one!"
)

ReferenceWord = ReferenceWord + LetterGuess


else
:


print
("Nope!"
)


if
 Winner == 1
:


print
("
\n
 You Win!"
)


else
:


print
(
"
\n
 You Lose!"
)


Notice we have one more bit of code here: ‘if not in’. This is literally the opposite of the ‘if in’ line that we saw earlier. Once again, it reads just like English and is entirely intuitive for us to know what it means. That’s just one more reason that people love Python!

Some Lessons to Take Away

You can try entering this in yourself, or you can just copy and paste this code for now. Either way, you’ll then be able to try tweaking things yourself or changing things to see how it affects the way the game performs.

This is also generally
 an example of good coding practice. We’ve done a lot with very few lines of code, which is partly thanks to the beauty of Python and partly thanks to the way that our code has been arranged. If you collapse the ‘DrawSpaces’ module and the loops, you’ll be left with something really rather compact and elegant:


from
 random import
 randint

Listy = ["calculator"
, "music"
, "optimal"
, "diagonal"
, "hexagonal"
, "muscle"
, "irate"
, "python"
, "libraries"
]

Word = Listy[randint(0
,len
(Listy) -1
)]

ReferenceWord = ""


Lives = 13



def
 DrawSpaces(HiddenWord, Attempts):...

Winner = 0



while
 Lives > 0
:...


if
 Winner == 1
:


print
("
\n
 You Win!"
)


else
:


print
(
"
\n
 You Lose!"
)


That is the beauty of Python!

The other reason that this game can be considered a good example of correct coding practice, is that the way it has been written means that we can now very easily and quickly grow our game by adding new words to the list. Had you created this game and released it on the Android app store, you would now be able to very
 easily apply updates by replacing the words or adding entirely new ones.

But it could be better, it definitely could be better!


Chapter 13      

Machine Learning Models

There are many models of Machine Learning. These theoretical describe the heuristics used to accomplish the ideal, allowing the machine to learn on their own. Below is a list and description of some of the most popular.

Decision Tree

Just about everyone has used the decision tree technique. Either formally or informally, we decide on a single course of action from many possibilities based on previous experience. The possibilities look like branches and we take one of them and reject the others.

The decision tree model gets its name from the shape created when its decision processes are drawn out graphically. A decision tree offers a great deal of flexibility in terms of what input values it can receive. As well, a tree’s outputs can take the form of a category, binary, or numerical. Another strength of decision trees is how the degree of influence of different input variables can be determined by the level of decision node in which they are considered.

A weakness of decision trees is the fact that every decision boundary is a forced binary split. There is no nuance. Each decision is either yes or no, one or zero. As well, the decision criteria can consider only a single variable at a time. There cannot be a combination of more than one input variable.

Decision trees cannot be updated incrementally. That is to say, once a tree has been trained on a training set, it must be thrown out and a new one created to tackle new training data.

Ensemble Methods address many tree limitations. In essence, the ensemble method uses more than one tree to increase output accuracy. There are two main ensemble methods — bagging and boosting.

The bagging ensemble method (known as Bootstrap Aggregation) is mean to reduce decision tree variance. The training data is broken up randomly into subsets and each subset is used to train a decision tree. The results from all trees are averaged, providing a more robust predictive accuracy than any single tree on its own.

The boosting ensemble method resembles a multi-stage rocket. The main booster of a rocket supplies the vehicle with a large amount of inertia. When its fuel is spent, it detaches and the second stage combines its acceleration to the inertia already imparted to the rocket and so on. For decision trees, the first tree operates on the training data and produces its outputs.

When the input is in error the weighting it is given, makes it more likely the next tree will identify and at least partially mitigate this error. The end result of the run is a strong learner emerging from a series of weaker learners.

Linear Regression

The premise of linear regression methods rests on the assumption that the output (numeric value) may be expressed as a combination of the input variable set (also numeric). A simple example might look like this:

x = a1y1, a2y2, a3y3…

Where x is the output, a1...an are the weights accorded to each input, and y1...yn are the inputs.

The strength of a linear regression model lies in the fact it can produce well in terms of scores and performance. It is also capable of incremental learning.

A weakness of the linear regression model is the fact that it assumes linear input features, which might not be the case. Inputs must be tested mathematically for linearity.

K-Means Clustering Algorithm

K-Means clustering algorithms can be used to group results that talk about similar concepts. So, the algorithm will group all results that discuss jaguar as an animal into one cluster, discussions of Jaguar as a car into another cluster, and discussions of Jaguar as an operating system into a third. And so on.

Neural Network

We have covered neural networks in detail above. The strengths of neural networks are their ability to learn non-linear relationships between inputs and outputs.

Bayesian Network

Bayesian networks produce probabilistic relationships between outputs and inputs. This type of network requires all data to be binary. The strengths of the Bayesian network include high scalability and support for incremental learning. In particular, this Machine Learning method is particularly good at classification tasks such as detecting if an email is or is not spam.


Machine learning Projects

You can read volumes of theory, but that can never help you build confidence in the subject when compared to hands-on practice. Most people believe that they become masters when they read textbooks and articles. But, when they try to apply the theory, they notice that it is harder than it looks. 

When you work on projects, you improve your skills and have the chance to explore interesting topics. You can also add these projects to your portfolio, which will make it easier for you to land a job. 

Data Analysis

The data analysis project is one that most people begin with since it helps to hone some statistical skills. By working on this project, you can build your practical intuition around machine learning. The goal of this exercise is to help you use different models and apply those models to a variety of datasets. There are three reasons why you should begin with this project. 

• You will learn to identify which model will fit your problem. For example, some datasets may have missing information. When you work on this project, you will know which model you should use for such datasets. You can always dig through texts and articles to learn which model is better, but it is better to see it in action.

• You will develop the art of creating prototypes of models. It is often difficult to identify if a model will work best for the problem without trying it. 

• You must keep the process flow or workflow of the machine in mind when you build a model. You will master this technique when you work on this project. For example, you can practice:


	
How to import data 



	
Which tools should you use to clean data  



	
How to split the data into training sets 



	
Pre-processing of data 



	
What transformations must you make to the data 





For instructions, you can look at the Python (sklearn) and R (caret) documentation pages. You must also practice classification, clustering and regression algorithms. 

Social Media

Social media is synonymous with big data because of the volumes of content that users generate. You can mine this data and keep tabs on trends, public sentiments and opinions. Facebook, YouTube, WhatsApp, Instagram and many other platforms have data that you can use to achieve your objective. 

Social media data is important for branding, marketing and for a business since every generation spends more time on social media when compared to its preceding generation. Twitter is one of the platforms you should start with when you begin to practice machine learning. You have interesting data sets and metadata that can open an endless path for analysis. 

Fantasy Leagues or Sports Betting 

If you have read the book Moneyball, you know how the Oakland A’s changed the face of baseball through their analytical scouting. Based on the analysis, the team built a highly competitive squad and bought the players for almost a third of the price when compared to the Yankees players. If you have not read the book yet, you must grab a copy and read it now. 

There are large volumes of data in the sports world that you can play with. You can use data for games, teams, players and scores to analyze patterns. These data are available online. For instance, you can try the following projects and see where they lead you. 

You can bet on specific box scores in different games based on the data available on the Internet right before a game begins. You can analyze the data and identify where you should place your bets to increase your chances of winning. 

You can scout for talent in schools and colleges using the statistics for different players. This analysis can help college scouts identify the players they want on their team. 

You can become a manager for a fantasy team and use your analysis to win games and leagues. 

The sports domain is especially useful since it helps a beginner practice exploratory analysis and data visualization. These skills will help you identify what types of data you should include in your analysis. 

Stock Market

An aspiring data scientist will always base his projects on the stock market since that is like Disneyland for them. The stock market is an interesting area to work on since you have different types of data available. You can find data on fundamentals, prices, stocks, economic scenarios, macroeconomic and microeconomic indicators, volatilities and many more. 

The data available is granular which makes it easier for people to obtain historical data, also called time series data, for every company. Using this data, you can build creative trading strategies. Since financial markets have small cycles, you can validate any prediction you make immediately. 

You can analyze the data and assess the movement of prices for different stocks for a period of 6 months. You should use the quarterly reports provided by the company to make this prediction. 

You can use a time series models and recurrent neural network models to forecast the correlation between the stock prices. You can also assess the volatility of the prices. 

It is simple to build a financial trading model to improve your skills in machine learning. However, it is difficult to profit from these models here. Experts recommend that you do not use real money to trade until you have perfected the model. 

Writing Machine Learning Algorithms 

It is important for a beginner to learn how to write machine learning algorithms from scratch for two reasons: 

There is no better way to understand the mechanics of the algorithms since you must think about the process flow of the algorithm thereby helping you master algorithms. 

You can translate statistical and mathematical instructions into working code, which allows you to apply algorithms in your academic research.

It is best to start off with simpler algorithms since you must make hundreds of decisions. Once you are comfortable with simple algorithms, you can extend the functionality of those algorithms to complex algorithms like regression and clustering.

Your packages may be slow and may not be as fancy as the algorithms in existing packages. It took the developers years to build these packages. 


Facts about Machine Learning 

Machine learning is permeating numerous aspects of our everyday lives, right from optimizing Netflix recommendations to Google searches. Machine learning has contributed to improving different facets of building mechanics in smart building space and the experiences of the occupant. You do not have to have a Ph.D. to understand the different facets and functions of machine learning. This section covers some facts about machine learning that are very basic and important to know.

Bifurcation of Machine Learning 

Supervised and unsupervised machine learning are two techniques that programmers and scientists use to help machines learn. Smart buildings incorporate both types. Here is a simple example of how these types of machine learning look like: Let us assume that you want to teach a computer to recognize an ant. When you use a supervised approach, you will tell the computer that an ant is an insect that could either be small or big. You will also need to tell the computer that the ant could either be red or black. When you use an unsupervised approach, you will need to show the computer different animal groups and then tell the computer what an ant looks like and then show the computer another set of pictures and ask the computer to identify the ant until the computer learns the features specific to an ant. 

Smart building spaces use both supervised and unsupervised machine learning techniques. The applications in these smart buildings allow the users to provide feedback to the building to improve the efficiency of the building. 

Machines are not fully automatic 

Machine learning helps computers automate, anticipate and evolve but that does not mean that they can take over the world. Machine learning uses algorithms that human beings develop. Therefore, machine learning still needs human beings since they will need to set parameters and train the machine with different training datasets. 

Machine learning helps a computer discover patterns that are not possible for human beings to see. The computer will then make an adjustment to the system. However, it is not good to identify and understand why those patterns exist. For instance, smart buildings human beings created smart buildings to ensure that the people inside the building help to improve the living conditions of the people. However, one cannot expect that a machine will learn to become more productive. A human must set up the definitions and rules that the building will need to follow. 

It is important to note that the data cannot always explain why any anomalies or outliers occur. Consider a scenario where the people in the building constantly request that the temperature of the building must reduce by 20 degrees when compared to the external environment. The machine learning algorithm will take this request into account and notify the operator about the request. Therefore, it is important for skilled people to operate machines to ensure that the conclusions obtained are accurate. 

Anyone can use machine learning 

Writing a machine learning algorithm is very different from learning how to use that algorithm. After all, you do not need to learn how to program when you use an app on your phone. The best platforms always create an abstract of the program to present the users with an interface, which need minimal training to use. If you do know the basic concepts of machine learning, you are ready to go! Data scientists must edit or change the algorithms. 

Machine learning has come of this age and is growing quickly. Buildings are using machine learning in different ways to make the existing infrastructure efficient and help to enhance the experience of the occupants residing in the building. Right from an energy usage standpoint, buildings are always learning and analyzing the needs of the occupants. 

How does this affect us going forward? This advance in machine learning goes to say that most things will happen without the need for us to ask. Machine learning engineering could go beyond managing lighting and temperature. Machine learning implies that there will be some future state of multiple layers and levels of automation adjusting based on the current activity. 

Data Transformation is where the work lies 

When you read through the different techniques of machine learning, you will probably assume that machine learning is mostly about selecting the right algorithm and tuning that algorithm to function accurately. The reality is prosaic – a large chunk of your time goes into cleansing the data and then transforming that data into raw features that will define the relationship between your data. 

Revolution of Machine Learning has begun 

During the 1980s there was a rapid development and advancement in computing power and computers. This gave rise to enormous amount of fear and excitement around artificial intelligence, computers and machine learning which could help the world solves a variety of ailments – right from household drudgery to diseases. As artificial intelligence and machine learning developed as formal fields of study, turning these ideas and hopes into reality was more difficult to achieve and artificial intelligence retreated into the world of theory and fantasy. However, in the last decade, the advances in data storage and computing have changed the game again. Machines are now able to work on tasks that once were difficult for them to learn.


Chapter 14      

Tips For Success

We’ve reached the end of this book. You’ve been introduced to Python’s main topics and written some programs. What’s next? How do you keep improving and mastering the Python language? Here are some tips for success that keep you on the right path:  

Code everyday

Practice makes perfect. When learning a new language like Chinese or Spanish, experts recommend you use it every day in the form of speaking and going through an exercise or so. It’s no different with a programming language. The more you practice, the more the basic syntax will become second nature to you, and you’ll instinctively know when to use concepts like conditionals and loops. There are lots of resources (which you find in the appendix) that provide exercises and sample programs you can work on right away. 

Write by hand

When you’re taking notes (and you should take notes), write them out by hand. Studies show that the process of taking physical pen to physical paper facilitates the best long-term memory retention. Writing by hand includes writing code by hand, and then checking it on your computer, so you know for sure if it’s accurate. Outlining code and ideas this way can help you stay organized, as well, before starting to actually build a program.

Find other beginners

Learning to code by yourself can get boring and frustrating. One of the best ways to learn and improve is to find others who are in the same phase as you. You can bounce ideas off each other, help out on projects, and more. If you don’t know anyone in your immediate circle, you can check out groups online and/or find local events through Meetups and Facebook. Always exercise caution and employ safe practices when first meeting people you only know online. Stick to public places during daylight hours, and don’t go anywhere alone with someone you don’t know well until you feel comfortable. 

Try explaining Python out loud

Sometimes explaining something you just learned to someone is the best way to really cement it into your mind. It allows you to reframe concepts into your own words. You don’t even have to talk to a real person; it can be an inanimate object. This is such a common practice among programmers that it’s known as “rubber duck debugging,” which references talking to a rubber duck about bugs in a program. Pick a topic in Python like conditionals or variables, and see if you can explain it. If you have trouble or realize there’s a gap in your knowledge, it’s time to go back and keep learning. 

Check out other languages

This book is about Python, so obviously we believe that should be your priority, but getting to know a little bit about other languages can be very helpful, too. It will definitely make you a better programmer in the future. Checking out other languages can help you discover what common architecture is built into every language as well as the differences between them and Python. Even if you just read about other languages and never write much code in anything besides Python, you’ll be improving your knowledge and skill. 

Have a plan for when you get stuck 

When you get stuck while coding, take a step back. What are you trying to get the code to do? What have you tried? And what’s happening? Write the answers down and be as specific and detailed as possible. Then, you can go to someone else for help, and you won’t have to spend a ton of time trying to explain the problem. The answers are also really useful just for your own thought process. Take a close look at any error messages you’re getting. Work your way backward to try and spot any mistakes. 

Another response to getting stuck is to just start over. If your code is really long, it can be discouraging to start from scratch, but that means you don’t have to go through the whole thing, picking it apart and wearing out your eyes. Starting over may actually be easier. 

Take a break

Whether you choose to begin again or go through the code with a fine-toothed comb, you should take breaks. When you work on a problem for too long, your brain gets stuck in a groove, and it’s difficult to come up with new solutions. Go do something that doesn’t use the exact same muscles as coding. Exercise your body instead, take a long shower, lie down for a nap, or bake some cookies. Einstein would often come up with solutions to his problems while he played the violin, and who doesn’t want to think a little bit like Einstein?


Conclusion

Thank for making it through to the end, let’s hope it was informative and able to provide you with all of the tools you need to achieve your goals whatever they may be. 

The next step is to take a look at some of the different topics that we discussed in this guidebook. There is a lot of information to process through here and learn about when you want to do some of the various tasks, like machine learning and artificial intelligence, but you also want to be able to work with.

Explore a lot of the different topics that can come up with this. It is meant to help us understand how to work with Python, what is all available with Python, and so much more. And with all of the great libraries and other extensions and features that come with this language, it is no wonder that there are so many things that you are able to do with the help of Python to make your own machine learning algorithms. 

Working with machine learning is something that a lot of different companies want to focus on now. They like the idea of being able to get a system to learn while they are not there. they like to provide a better kind of customer service than they could before. And they like all of the doors and opportunities that are going to present themselves when it comes to this kind of programming. And when they can provide it all and learn how to do all of the different parts with the help of Python, that can just make that much easier. 
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