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PREFACE

iz¨xzkfeax d¨ ges'kk ,d dyk ds :i esa ekuk tkrk gS vkSj ç¨xzkej ges'kk çlaLdj.k 

vkSj vko';d dk;Z{kerk ds lkFk vius Áksxzke d¨ vklku cukus ds ç;kl esa d¨M ds 

laLdj.k¨a ds lkFk la?k"kZ djrs gSaA bu lHkh vko';drkvksa ds fy, ik;Fku lgh lwV djrk gSA 

;g cgqr d‚EiSDV] gYds otu] Ýh vkSj vksiu lkslZ Hkk"kk gSA bl iqLrd d¨ rS;kj djus ds 

gekjs ç;kl esa geus vkid¨ ik;Fku esa ,d lajfpr Áksxzke fy[kus ds fy, lHkh vko';d 

fVIl vkSj fVªDl d¨ le>kus dh iwjh d¨f'k'k dh gSA

bl iqLrd d¨ 12 v/;k;¨a esa foHkkftr fd;k x;k gS tgka çR;sd v/;k; ds var esa 

vks&ysoy ijh{kk iSVuZ ds vk/kkj ij Á'u ¼cgq fodYih; Á'u½ fn, x, gSaA blds vykok  

iqLrd ds var esa ,d Sample Paper Hkh fn;k x;k gS tks fd uohure ikB~;Øekuqlkj gSA 

bl iqLrd ds lHkh ikBd¨a ls vuqj¨/k gS fd os mu vH;kl¨a d¨ gy djsaA gesa ;dhu gS fd 

vki bl iqLrd dk iwjk ykHk mBk,axs vkSj viuh ijh{kk esa lo¨ZPp vad çkIr djds vius 

ekrk&firk vkSj f'k{kd¨a dks xoZ eglwl djk,axsA

geus bl iqLrd d¨ fcuk =qfV;¨a vkSj fçafVax ;k çwQ jhfMax esa vU; xyfr;¨a ds fcuk] 

iwjk djus dh iwjh d¨f'k'k dh gS] ysfdu fQj Hkh dqN =qfV;ka laHko g¨ ldrh gSa vkSj bl laca/k 

esa vkids lg;¨x dh vko';drk gksxhA ge ikBd¨a ls vuqjks/k djrs gS fd os iqLrd dh 

xq.koÙkk esa lq/kkj djus ds fy, vius lq>ko vo'; nsaA vius lq{kko nh xbZ bZesy ij HkstsaA 

ys[kd



Outline of Module 

Objectives
The objectives of this module are to make the learners understand the programming language 

concepts like Data Types, Loops, Functions; Python Lists, Strings, Tuples,Dictionaries, 

Elementary Data Handling using Pandas, NumPy etc.

After completion of this course, the learner is expected to analyze the real life problem and 

write a program in Python to solve the problem. The main emphasis of the module will be on 

writing algorithm to solve problems and implement in Python. After completion of the 

module, the learner will be able to

§Draw flow charts for solving different problems

§Develop efficient algorithms for solving a problem

§Use the various constructs of Python viz. conditional, iteration

§Program making judicious use of Lists, Strings, Tuples, Dictionaries wherever required

§Manage data using NumPy

§Handle files and create Modules in Python

Duration
120 Hours - (Theory: 48hrs + Practical: 72 hrs)

1. Introduction to Programming 2 3

2. Algorithm and Flowcharts to Solve Problems 6 9

3. Introduction to Python 2 3

4. Operators, Expressions and Python Statements 10 15

5. Sequence Data Type 6 9

6. Functions 10 15

7. File Processing 6 9

8. Modules 2 3

9. NumPy Basics 4 6

                                                                          Total    48    72   100

Sr.            Module Unit or Chapter name                                        Duration                  Marks

                                                                                                     Theory       Practical         (Max.)

20

30

40

10



1.  Introduction to Programming

The basic Model of computation, algorithms, flowcharts, Programming Languages, compilation, testing 

& debugging and documentation.

2.  Algorithms and Flowcharts to Solve Problems

Flow Chart Symbols, Basic algorithms/flowcharts for sequential processing, decision based processing 

and iterative processing. Some examples like: Exchanging values of two variables, summation of a set of 

numbers, Decimal Base to Binary Base conversion, Reversing digits of an integer, GCD (Greatest 

Common Divisor) of two numbers, Test whether a number is prime, factorial computation, Fibonacci 

sequence, Evaluate ‘sin x’ as sum of a series, Reverse order of elements of an array, Find largest number 

in array, Print elements of upper triangular matrix.

3.  Introduction to Python

Python Introduction, Technical Strength of Python, Introduction to Python Interpreter and program 

execution, Using Comments, Literals, Constants, Python’s Built-in Data types, Numbers (Integers, 

Floats, Complex Numbers, Real, Sets), Strings (Slicing, Indexing, Concatenation, other operations on 

Strings), Accepting input from Console, printing statements, Simple ‘Python’ programs.

4.  Operators, Expressions and Python Statements

Assignment statement, expressions, Arithmetic, Relational, Logical, Bitwise operators and their 

precedence, Conditional statements: if, if-else, if-elif-else; simple programs, Notion of iterative 

computation and control flow –range function, While Statement, For loop, break statement, Continue 

Statement, Pass statement, else, assert.

5.  Sequence Data Types

Lists, tuples and dictionary, (Slicing, Indexing, Concatenation, other operations on Sequence datatype), 

concept of mutability, Examples to include finding the maximum, minimum, mean; linear search on 

list/tuple of numbers, and counting the frequency of elements in a list using a dictionary.

6.  Functions

Top-down approach of problem solving, Modular programming and functions, Function parameters, 

Local variables, the Return statement, DocStrings, global statement, Default argument values, keyword 

arguments, VarArgs parameters. Library function-input(), eval(),print(), String Functions: count(), find(), 

rfind(), capitalize(), title(), lower(), upper(), swapcase(), islower(), isupper(), istitle(), replace(), strip(), 

lstrip(), rstrip(), aplit(), partition(), join(), isspace(), isalpha(), isdigit(), startswith(), endswith(), encode(), 

decode(), String: Slicing, Membership, Pattern Matching, Numeric Functions: eval(), max(), min(), 

pow(), round(), int(), random(), ceil(), floor(), sqrt(), Date & Time Functions, Recursion.

7.  File Processing

Concept of Files, File opening in various modes and closing of a file, Reading from a file, Writing onto a 

file, File functions-open(), close(), read(), readline(), readlines(),write(), writelines(),tell(),seek(), 

8.  Scope and Modules

Scope of objects and Names, LEGB Rule Module Basics, Module Files as Namespaces, Import Model, 

Reloading Modules.

9.  NumPy Basics

Introduction to NumPy, ndarray, datatypes, array attributes, array creation routines, Array From Existing 

Data, Array From Numerical Ranges, Indexing & Slicing.
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2.2.1 Terminal, Input-Output Box
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2.3 Examples 

3. Python Fundamentals

3.1 Introduction
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3.2.1 Interactive Mode of Python

3.2.2 Program mode
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3.4 Executing Python Program 

3.5 Python Tokens 
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3.5.3 Literal
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3.7 input ()

4. Control Statement

4.1 Introduction

4.2 Conditional Statements 

4.2.1 'if' statement 

4.2.2 if-else statement

4.2.3 if-elif statement

4.2.4 Nested if Statement

4.2.5 Complex Conditions 

4.2.6 Stored Conditions 

4.3 Looping Statement 

4.3.1 while() loop 

4.3.2 for() loop

4.3.3 Jump statements

4.3.4 Loop-else Statement

4.3.5 Nested Loops

DETAILED SYLLABUS



4.4 'pass' statement 

4.5 Assert Statement 

5. Sequence Data Type: LIST

5.1 Introduction

5.2 Creating a List 

5.2.1 Creating List by assigning values

5.2.2 Creating List through other 

sequences 

5.2.3 Creating List dynamically via 

keyboard 

5.3 Accessing the List

5.3.1 Accessing whole List

5.3.2 Accessing individual element 

5.3.3 Traversing the List

5.4 List Operations 

5.4.1 Combining the Lists

5.4.2 Replicating the List 

5.4.3 Slicing the List

5.4.4 Adding elements to List

5.4.5 Updating the Element

5.4.6 Deleting Elements

5.4.7 Copying the List 

5.5 Functions and Methods of List 

5.5.1 len()

5.5.2 append()

5.5.3 extend()

5.5.4 insert()

5.5.5 pop()

5.5.6 remove()

5.5.7 reverse()

5.5.8 sort()

6. Sequence Data Type:TUPLE

6.1 Introduction

6.2 Creating a Tuple 

6.2.1 Creating Tuple by assigning 

values

6.2.2 Creating Tuples from Existing 

Sequence

6.2.3 Creating Tuple dynamically via 

keyboard 

6.3 Accessing the Tuple

6.3.1 Accessing whole Tuple

6.3.2 Accessing individual element 

6.3.3 Traversing the Tuple

6.4 Tuple Operations 

6.4.1 Combining the Tuples

6.4.2 Replicating the Tuple 

6.4.3 Slicing the Tuple

6.4.4 Unpacking the Tuple

6.5 Functions and Methods of Tuple 

6.5.1 len()

6.5.2 max()

6.5.3 min()

6.5.4 count()

6.5.5 index()

7. Sequence Data Type: Dictionary

7.1 Introduction

7.2 Creating a Dictionary 

7.2.1 Creating Dictionary using 

Assignment method

7.2.2 Creating Dictionary dynamically 

via keyboard

7.3 Accessing the Dictionary

7.3.1 Accessing whole Dictionary

7.3.2 Accessing individual element 

7.3.3 Traversing the Dictionary



7.4 Dictionary Operations 

7.4.1 Adding elements to Dictionary

7.4.2 Creating Dictionary using keys 

and values separately 

7.4.3 Creating Dictionary using key: 

value pair as List

7.4.4 Updating Dictionary element

7.4.5 Deleting Dictionary element

7.4.6 Checking existing of key 

7.5 Nested Dictionary 

7.6 Dictionary Functions and Methods 

7.6.1 len()

7.6.2 clear()

7.6.3 get()

7.6.4 has_key()

7.6.5 items ()

7.6.6 keys()

7.6.7 values()

7.6.8 update()

8. Library Functions 

8.1 Introduction 

8.2 Importing Module

8.2.1 To import entire module 

8.2.2 To import entire module

8.2.3 To import entire module

8.3 Math module 

8.3.1 abs() 

8.3.2 sqrt()   

8.3.3 exp()

8.3.4 ceil()

8.3.5 floor()

8.3.6 log()

8.3.7 log10()

8.3.8 pow()

8.3.9 sin()

8.3.10 cos()

8.3.11 tan()

8.3.12 degrees()

8.3.13 radians()

8.3.14 trunc()

8.4 Random module 

8.4.1 random() 

8.4.2 randint()

8.5 String Manipulations 

8.5.1 String Operators 

8.5.2 String Slice

8.5.3 String Functions 

8.5.4 String Methods

8.6 Date and Time Functions 

8.6.1 'time' Module 

8.6.2 'calendar' Module

9. User Defined Functions 

9.1 Introduction 

9.2 Defining a function

9.3 Invoking a function 

9.4 Function Arguments 

9.4.1 Positional Arguments 

9.4.2 Default Arguments

9.4.3 Named Arguments 

9.5 Type of Functions 

9.5.1 Function with Input and Output 

9.5.2 Function with Input and 

without Output

9.5.3 Function without Input and 

with Output 

9.5.4 Function without Input-Output



9.6 Scope of Variables 

9.7 RECURSION 

10. File Processing 

10.1 Introduction 

10.2 Text File Processing

10.2.1 open() 

10.2.2 close()

10.2.3 write() 

10.2.4 readline() 

10.2.5 More commands to write and 

read the file

10.2.6 Random Reading in file

10.3 Binary File Processing 

10.3.1 'pickle' module 

10.3.2 open()

10.3.3 close() 

10.3.4 dump() 

10.3.5 load()

10.3.6 Checking End of File

10.3.7 Deletion of records 

10.4 Object Oriented File Processing 

11. Scope and Module
11.1 Scope Rule

11.1.1 Global Scope 

11.1.2 Local Scope  

11.1.3 Accessibility of Global and 

Local variable

11.1.4 LEGB Rule

11.1.5 Local and Global variable with 

same name

11.2 Module 

11.2.1 Creating Module 

11.2.2 Importing Module  

11.2.3 Calling Module Objects

11.2.4 Module commands

12. File Processing 
12.1 Introduction 

12.2 Creating NumPy Array

12.2.1 Creating array using 'array()' 

function 

12.2.2 Creating array using 'arange()' 

function

12.2.3 Creating array using linspace() 

function 

12.3 Dimensions of Array 

12.3.1 Zero-Dimensional Array 

12.3.2 Single-dimensional Array

12.3.3 Multi-dimensional Array 

12.4 Shape of Array 

12.5 Array Indexes 

12.6 Array Slicing

12.7 Array Functions

12.7.1 reshape() 

12.7.2 may_share_memory()

12.7.3 ones()  

12.7.4 zeros() 

12.7.5 ones_like()

12.7.6 zeros_like()

12.7.7 empty()

12.7.8 copy()

12.8 Identity Array

12.8.1 identity() 

12.8.2 eye()


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10

