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PYTHON PROGRAMMING NOTES 
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MODULE 1  

Introduction to Python  - The IDLE Python Development Environment - The   Python Standard 

Library - Literals -  Numeric Literals - String Literals - Control Characters - String Formatting - 

Implicit and  Explicit Line Joining  Variables and Identifiers - Variable Assignment and 

Keyboard Input- Identifier-Keywords and Other Predefined Identifiers in Python – Operators  - 

Various Operators - Relational Operators-Membership Operators – Boolean Operators  - 

Expression and Data Types -Operator Precedence and Boolean  Expressions  -  Operator 

Associativity - Mixed-Type Expression  

 

INTRODUCTION TO PYTHON   

➢ Guido van Rossum (Figure 1-26) is the creator of the Python programming language, first 

released in the early 1990s.  

 

➢ The development environment IDLE provided with Python (discussed below) comes from 

the name of a member of the comic group.  

➢ Python has a simple syntax.  

➢ Python programs are clear and easy to read.  

➢ Python provides powerful programming features, and is widely used.  

➢ Companies and organizations that use Python include YouTube, Google, Yahoo, and 

NASA. Python is well supported and freely available at www.python.org.  

THE IDLE PYTHON DEVELOPMENT ENVIRONMENT: 

➢ IDLE is an integrated development environment ( IDE) .  

➢ An IDE is a bundled set of software tools for program development.  

➢ This typically includes an editor for creating and modifying programs, a translator f or 

executing programs, and a program debugger.  
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➢ A debugger provides a means of taking control of the execution of a program to aid in 

finding program errors. 

➢ Python is most commonly translated by use of an interpreter. 

➢ Thus, Python provides the very useful ability to execute in interactive mode.  

➢ The window that provides this interaction is referred to as the Python shell. 

 

➢ Here, the expression 2 + 3 is entered at the shell prompt (...), which immediately responds 

with the result 5. 

THE PYTHON STANDARD LIBRARY: 

➢ The Python Standard Library is a collection of modules, each providing specific 

functionality beyond what is included in the core part of Python. 

➢ For example, the math module provides additional mathematical functions.  

➢ The random module provides the ability to generate random numbers, useful in 

programming. 

➢ In order to utilize the capabilities of a given module in a specific program, an import 

statement is used as shown in Figure 1-28.   

➢ The example in the figure shows the use of the import math statement to gain access to a 

particular function in the math module, the factorial function. The syntax for using the 

factorial function is math.factorial(n), for some positive integer n. 

A BIT OF PYTHON: 

We introduce a bit of Python, just enough to begin writing some simple programs.  

Since all computer programs input data, process the data, and output results, we look at the notion 

of a variable, how to perform some simple arithmetic calculations, and how to do simple input and 

output. 
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VARIABLES: 

➢ One of the most fundamental concepts in programming is that of a variable. 

➢ A simple description of a variable is “a name that is assigned to a value,” as shown below,  

➢ n  =  5   variable n is assigned the value 5 

Some Basic Arithmetic Operators: 

➢ The common arithmetic operators in Python are + (addition), - (subtraction), * 

(multiplication), / (division), and ** (exponentiation).  

➢ Addition, subtraction, and division use the same symbols as standard mathematical notation,  

➢ 10  +  20     25 - 15     20 / 10 

➢ There is also the symbol // for truncated division. 

➢ For multiplication and exponentiation, the asterisk (*) is used.  

➢ 5 * 10 ( 5 times 10)      2 ** 4 ( 2 to the 4th power) 

Basic Input and Output : 

➢ The programs that we will write request and get information from the user.  

➢ In Python, the input function is used for this purpose,  

>>> name  =  input('What is your name?: ') 

➢ Characters within quotes are called strings.  

➢ This particular use of a string, for requesting input from the user, is called a prompt.  

➢ The input function displays the string on the screen to prompt the user for input,  

>>>What is your name?:  Charles 

➢ The underline is used here to indicate the user’s input. 
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➢ The print function is used to display information on the screen in Python.  

➢ This may be used to display a message,  

>>>  print('Welcome to My First Program!')   

Welcome to My First Program!   

>>> n  =  10 

>>> print(n) 

10 

LITERALS  

What Is a Literal?  

➢ To take something literally is to take it at “face value.”  

➢ A literal is a sequence of one of more characters that stands for itself, such as the literal 

Numeric Literals: 

➢ A numeric literal is a literal containing only the digits 0–9, an optional sign character (+ or - 

), and a possible decimal point.  

➢ (The letter e is also used in exponential notation, shown in the next subsection).  

➢ If a numeric literal contains a decimal point, then it denotes a floating-point value, or “float” 

(e.g., 10.24); otherwise, it denotes an integer value (e.g., 10).  

➢ Commas(,) are never used in numeric literals.   

➢ Figure 2-2 gives additional examples of numeric literals in Python. 
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Limits of Range in Floating-Point Representation  

➢ There is no limit to the size of an integer that can be represented in Python. Floating-point 

values, however, have both a limited range and a limited precision.  

➢ Python uses a double-precision standard format (IEEE 754) providing a range of 10-308 to 

10308 with 16 to 17 digits of precision.  

➢ To denote such a range of values, floating-points can be represented in scientific notation, 

➢ Arithmetic overflow occurs when a calculated result is too large in magnitude to be 

represented.  

➢ Arithmetic underflow occurs when a calculated result is too small in magnitude to be 

represented. 

Built-in format Function: 

➢ Because floating-point values may contain an arbitrary number of decimal places, the built-

in   format  function  can be used to produce a numeric string version of the value containing 

a specific number of decimal places. 

 

➢ In these examples,  format specifier  '.2f' rounds the result to two decimal places of 

accuracy in the string produced. For very large (or very small) values 'e' can be used as a 

format specifier,  

 

STRING LITERALS: 

➢ Numerical values are not the only literal values in programming.   

➢ String literals, or “ strings ,” represent a sequence of characters,  

'Hello' 'Smith, John' "Baltimore, Maryland 21210" 

➢ I n Python, string literals may be delimited (surrounded) by a matching pair of either single 

(') or double (") quotes.  

➢ Strings must be contained all on one 

>>> print('Welcome to Python!')   

Welcome to Python! 
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The Representation of Character Values: 

➢ There needs to be a way to encode (represent) characters within a computer.  

➢ Although various encoding schemes have been developed, the Unicode encoding scheme is 

intended to be a universal encoding scheme.  

➢ Unicode is actually a collection of different encoding schemes utilizing between 8 and 

32 bits for each character.  

➢ The default encoding in Python uses UTF-8, an 8-bit encoding compatible with ASCII, an 

older, still widely used encoding scheme. 

➢ Currently, there are over 100,000 Unicode-defined characters for many of the languages 

around the world.  

➢ Unicode is capable of defining more than 4 billion characters. 

 

CONTROL CHARACTERS: 

➢ Control characters are special characters that are not displayed on the screen.  

➢ Control characters do not have a corresponding keyboard character.  

➢ Therefore, they are represented by a combination of characters called an escape sequence.   

➢ An escape sequence begins with an escape character that causes the sequence of characters 

following it to “escape” their normal meaning.  

➢ The backslash (\) serves as the escape character in Python. For example, the escape 

sequence '\n', represents the newline control character , used to begin a new screen line.  

➢ An example of its use is given below 
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>>>print('Hello\nJennifer Smith')  

  which is displayed as follows,  

 Hello  Jennifer Smith 

String Formatting: 

➢ W e saw above the use of built-in function format for controlling how numerical values are 

displayed.  

➢ We now look at how the format function can be used to control how strings are displayed. 

➢ As given above, the format function has the form,  

 format(value, format_specifi er) 

   Example: 

   >>>format('Hello', ' < 20')   

➝  'Hello                    ' 

>>>format('Hello', ' > 20')   

➝  '                    Hello' 

VARIABLES AND IDENTIFIERS: 

What Is a Variable? 

➢ A variable is a name (identifi er) that is associated with a value, as for variable num depicted 

in Figure 2-7.  

➢ A variable can be assigned different values during a program’s execution—hence, the name 

“variable.”  

➢ Wherever a variable appears in a program (except on the left-hand side of an assignment 

statement),  it is the value associated with the variable that is used , and not the variable’s 

name,  

➢ num  +  1  ➝  10  +  1  ➝  11  Variables are assigned values by use of the  assignment 

operator ,  =,  

 num  =  10    

num  =  num  +  1 
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➢ A variable is a name that is associated with a value.  

➢ The assignment operator, =, is used to assign values to variables. 

➢ An immutable value is a value that cannot be changed. 

Variable Assignment and Keyboard Input: 

➢ The value that is assigned to a given variable does not have to be specified in the program, 

as demonstrated in previous examples.  

➢ The value can come from the user by use of the input function. 

 >>>  name  =  input('What is your first name?')   

What is your first name?  John 

➢ In this case, the variable name is assigned the string 'John'. If the user hit return without 

entering any value, name would be assigned to the empty string ('').   

➢ All input is returned by the input function as a string type.   

➢ For the input of numeric values, the response must be converted to the appropriate type.   

➢ Python provides built-in type conversion  functions  int () and  float() for this purpose, as 

shown below for a gpa calculation program, 

>>>line  =  input('How many credits do you have?')   

>>>num_credits  =  int(line)   

>>>line  =  input('What is your grade point average?')   

>>>   = float(line) 

➢ All input is returned by the input function as a string type.  

➢ Built-in functions int() and float() can be used to convert a string to a numeric type. 

What Is an Identifier? 

➢ An identifier is a sequence of one or more characters used to provide a name for a given 

program element.  

➢ Variable names line, num_credits, and gpa are each identifiers.  
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➢ Python is case sensitive, thus, Line is different from line.  

➢ Identifiers may contain letters and digits, but cannot begin with a digit.  

➢ The underscore character, _, is also allowed to aid in the readability of long identifier 

names.  

➢ It should not be used as the first character, however, as identifiers beginning with an 

underscore have special meaning in Python.  

➢ Spaces are not allowed as part of an identifier.  

➢ This is a common error since some operating systems allow spaces within file names.  

 

Keywords and Other Predefined Identifiers in Python: 

➢ A keyword is an identifier that has predefined meaning in a programming language.  

➢ Therefore, keywords cannot be used as “regular” identifiers.  

➢ Doing so will result in a syntax error, as demonstrated in the attempted assignment to 

keyword and below,  

>>> and  =  10   

SyntaxError: invalid syntax 

Because, and is the reserved keywords. 

➢ The keywords in Python are listed in Figure 2-12. 
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OPERATORS   

What Is an Operator?   

➢ An operator is a symbol that represents an operation that may be performed on one or more 

operands.   

➢ For example, the + symbol represents the operation of addition.  

➢ An operand is a value that a given operator is applied to, such as operands 2 and 3 in the 

expression 2+3 

➢ A unary operator operates on only one operand, such as the negation operator in -12.  

➢ A binary operator operates on two operands, as with the addition operator.  

➢ Most operators in programming languages are binary operators. We look at the arithmetic 

operators in Python next. 

Arithmetic Operators: 

Python provides the arithmetic operators given in Figure 2-15.   

 

➢ The +, -, * (multiplication) and / (division) arithmetic operators perform the usual 

operations.  

➢ Note that the - symbol is used both as a unary operator (for negation) and a binary operator 

(for subtraction). 

➢ Python also includes an exponentiation (**) operator.  

➢ Integer and floating-point values can be used in both the base and the exponent, 

➢ Python provides two forms of division.  

➢ “true” division  is denoted by a single slash, /.  

➢ Thus, 25 / 10 evaluates to 2.5.   

➢ Truncating division is denoted by a double slash, //, providing a truncated result based on 

the type of operands applied to.  

➢ When both operands are integer values, the result is a truncated integer referred to as integer 

division.   
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➢ The modulus operator (%) gives the remainder of the division of its operands, resulting in a 

cycle of values. 
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RELATIONAL OPERATORS: 

➢ The relational operators in Python perform the usual comparison operations, shown in 

Figure 3-3.  

 

➢ Relational expressions are a type of Boolean expression, since they evaluate to a Boolean 

result. These operators not only apply to numeric values, but to any set of values that has an 

ordering, such as strings.   

➢ Note the use of the comparison operator, = =, for determining if two values are equal.  

➢ This, rather than the (single) equal sign, = , is used since the equal sign is used as the 

assignment operator.  

➢ This is often a source of confusion for new programmers, 

 

MEMBERSHIP OPERATORS: 

➢ Python provides a convenient pair of membership operators.  

➢ These operators can be used to easily determine if a particular value occurs within a 

specified list of values.  

➢ The in operator is used to determine if a specific value is in a given list, returning True if 

found, and False otherwise.  

➢ The not in operator returns the opposite result.  

➢ The list of values surrounded by matching parentheses in the figure are called tuples in 

Python. 

➢ The membership operators are given in Figure 3-4.   
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Boolean Operators: 

➢ Boolean algebra contains a set of Boolean ( logical )  operators,  denoted by and, or, and 

not in Python.  

➢ These logical operators can be used to construct arbitrarily complex Boolean expressions.  

➢ The Boolean operators are shown in Figure 3-5.   

➢ Logical and is true only when both its operands are true—otherwise, it is false.  

➢ Logical or is true when either or both of its operands are true, and thus false only when both 

operands are false.  

➢ Logical not simply reverses truth values—not False equals True, and not True equals False. 

 

EXPRESSIONS AND DATA TYPES: 

What Is an Expression? 

➢ An expression is a combination of symbols that evaluates to a value. 

➢ Expressions, most commonly, consist of a combination of operators and operands, 

4  +  (3 * k) 

➢ An expression can also consist of a single literal or variable.  

➢ Thus, 4, 3, and k are each expressions.  

➢ This expression has two sub-expressions, 4 and (3 * k). Sub-expression (3 * k) itself has 

two sub-expressions, 3 and k. 

➢ Expressions that evaluate to a numeric type are called arithmetic expressions.  
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➢ A sub-expression is any expression that is part of a larger expression. 

OPERATOR PRECEDENCE: 

➢ The way we commonly represent expressions, in which operators appear between their 

operands, is referred to as infix notation.  

➢ For example, the expression 4 + 3 is in infix notation since the + operator appears between 

its two operands, 4 and 3.  

➢ There are other ways of representing expressions called prefix and postfix notation, in which 

operators are placed before and after their operands, respectively 

 

OPERATOR PRECEDENCE AND BOOLEAN EXPRESSIONS: 

➢ The operator precedence (and operator associativity) of arithmetic operators was given in 

Chapter 2.  

➢ Operator precedence also applies to Boolean operators.  

➢ Since Boolean expressions can contain arithmetic as well as relational and Boolean 

operators, the precedence of all operators needs to be collectively applied.  

➢ An updated operator precedence table is given in Figure 3-6. 
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OPERATOR ASSOCIATIVITY: 

➢ A question that you may have already had is, “What if two operators have the same level of 

precedence, which one is applied first?”  

➢ For operators following the associative law, the order of evaluation doesn’t matter,  

 

➢ In this case, we get the same results regardless of the order that the operators are applied.  
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➢ Division and subtraction, however, do not follow the associative law, 

 

➢ Here, the order of evaluation does matter.  

➢ To resolve the ambiguity, each operator has a specified operator associativity  that defines 

the order that it and other operators with the same level of precedence are applied 

 

Mixed-Type Expression 

➢ A mixed-type expression is an expression containing operands of different type.  

➢ The CPU can only perform operations on values with the same internal representation 

scheme, and thus only on operands of the same type.  

➢ Operands of mixed-type expressions therefore must be converted to a common type. 

➢ Values can be converted in one of two ways—by implicit (automatic) conversion, called 

coercion, or by explicit type conversion. 

Coercion vs. Type Conversion: 

➢ Coercion is the implicit (automatic) conversion of operands to a common type.  

➢ Coercion is automatically performed on mixed-type expressions only if the operands can be 

safely converted, that is, if no loss of information will result.  

➢ The conversion of integer 2 to floating-point 2.0 below is a safe conversion—the conversion 

of 4.5 to integer 4 is not, since the decimal digit would be lost, 

 

Type conversion: 

➢ Type conversion is the explicit conversion of operands to a specific type.  

➢ Type conversion can be applied even if loss of information results. 
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➢ Python provides built-in  type   conversion functions  int() and float(), with the int() 

function truncating results as given in Figure 2-21. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


