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THE CONSTITUTION OF INDIA

PREAMBLE

WE, THE PEOPLE OF INDIA, having solemnly resolved to constitute India into a: SOVEREIGN
SOCIALIST SECULAR DEMOCRATIC REPUBLIC and to secure to all its citizens :

JUSTICE, social, economic and political;

LIBERTY of thought, expression, belief, faith and worship;

EQUALITY of status and of opportunity; and to promote among them all

FRATERNITY assuring the dignity of the individual and the: [unity and integrity of the Nation];
IN OUR CONSTITUENT ASSEMBLY this twenty-sixth day of November, 1949, do HEREBY TO
OURSELVES THIS CONSTITUTION.

1. Subs, by the Constitution (Forty-Second Amendment) Act. 1976, sec. 2, for "Sovereign Democratic Republic (w.e.f. 3.1.1977)
2. Subs, by the Constitution (Forty-Second Amendment) Act. 1976, sec. 2, for "unity of the Nation (w.e.f. 3.1.1977)

THE CONSTITUTION OF INDIA
Chapter IV A

Fundamental Duties
ARTICLE51A

Fundamental Duties - It shall be the duty of every citizen of India-

to abide by the Constitution and respect its ideals and institutions, the National Flag and the National
Anthem;

to cherish and follow the noble ideals which inspired our national struggle for freedom;
to uphold and protect the sovereignty, unity and integrity of India;
to defend the country and render national service when called upon to do so;

to promote harmony and the spirit of common brotherhood amongst all the people of India
transcending religious, linguistic and regional or sectional diversities; to renounce practices
derogatory to the dignity of women;

to value and preserve the rich heritage of our composite culture;

to protect and improve the natural environment including forests, lakes, rivers, wild life and to have
compassion for living creatures;

to develop the scientific temper, humanism and the spirit of inquiry and reform;
to safeguard public property and to abjure violence;

to strive towards excellence in all spheres of individual and collective activity so that the nation
constantly rises to higher levels of endeavour and achievement.




Soreword

This century is characterized with the emergence of knowledge based society wherein ICT
plays a pivotal role. In its vision, the National Policy on ICT in School Education by
MHRD, Govt. of India, states "The ICT Policy in School Education aims at preparing youth
to participate creatively in the establishment, sustenance and growth of a knowledge
society leading to all round socio economic development of the nation and global
competitiveness". The policy envisages three stages of ICT implementations at school
level - ICT literacy and Competency Enhancement, IT enabled teaching-learning, and
introduction of ICT related elective subjects at Senior Secondary level.

With this backdrop a major paradigm shift is imperative in imparting ICT- enabled
instructions, collaborative learning, multidisciplinary problem-solving and promoting
critical thinking skills as envisaged in the National curriculum framework 2005.
Foundation of these skillsis laid at school level.

Ever since the invention of Charles Babbage's difference engine in 1822, computers have
required a means of instructing them to perform a specific task. This is known as a
programming language. Programs in computer programming language prepare people to
write and design computer software. Computer languages were first composed of a series
of steps to wire a particular program; these morphed into a series of steps keyed into the
computer and then executed; later these languages acquired advanced features such as
logical branching and object orientation.

Syllabus of Computer Sciences has been revisited accordingly with a focus on generic
concepts with domain specific practical experiments and projects to ensure conceptual
knowledge with practical skills. Learning to write programs stretches your mind, and
helps you think better, creates a way of thinking about things that is helpful in all domains.
Since Computers have permeated in every walk of life such as launching satellites, e-
traiding, e-business and also enabling social networking it is imperative to study
programming languages.

I am happy to release Part-1 of Computer Science Book for Class - XI. I would like to
express my deep appreciation to the text book development team for their contribution.
Appreciation is also due to Dr. Sadhana Parashar, Director (Academics, Research,
Training and Innovation) and Kshipra Verma, Education Officer, CBSE in bringing out
this publication.

Itis hoped that all students and teachers will benefit by making best use of this publication.
Their feedback will be highly appreciated for further improvement.

Vineet Joshi
Chairman, CBSE




CBSE ADVISORS

< Shri Vineet Joshi, Chairman, CBSE

+ Dr. Sadhana Parashar, Director

(Academics, Research, Training & Innovation)

DEVELOPMENT TEAM
“» Ms. Anju Gupta, Rukmini Devi Public School, Pitam Pura, New Delhi.
% Ms. Mohini Arora, Air Force Golden Jubilee Institute, Subroto Park, New Delhi.
«» Ms. S. Meena, Sachdeva Public School, Pitam Pura, New Delhi.

% Ms. Shally Arora, Delhi Public School, Gurgaon.

MEMBER COORDINATOR

< Ms. Kshipra Verma, Education Officer, CBSE, New Delhi.



Contont

Foreword
Acknowledgement
UNIT-1: COMPUTER FUNDAMENTALS
Chapter 1: Computer Fundamentals
Chapter 2: Software Concepts
Chapter 3: Data Representation in Computers
Chapter 4: Microprocessors and Memory Concepts
UNIT-2: PROGRAMMING METHODOLOGY
Chapter1: Algorithmsand Flowcharts
Chapter 2: Programming Methodology
UNIT-3: INTRODUCTION TO PYTHON
Chapter 1: Getting Started
Chapter 2: Functions
Chapter 3: Conditional and Looping Construct
UNIT -4:PROGRAMMING WITHPYTHON
Chapter1: Strings
Chapter 2: Lists
Chapter 3: Dictionaries

Chapter4: Tuples

20

37

54

71

82

97

127

153

168

193

227

244










Chapter 1
Computer Fundamentals
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Introduction

Evolution of Computers
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Note: ENIAC weighed about 27 tons, was of the size 8 feet * 100 feet * 3 feet and

consumed around 150 watts of power.
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The Third Generation (1964-1975)




The Fourth Generation (1975 onwards)
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Fifth Generation Computers

Computer - Data and Information



Registers Memory

[




Input Unit

Central Processing Unit (CPU)

Arithmetic and Logic Unit (ALU)

Control Unit

Memory Registers




Memory

Output Unit

Interconnection between Functional Components



System bus

“. “.




Concept of Booting

Classification of Computers

Digital Computers



Analog Computers

Hybrid Computers

Classification of Digital Computers

Micro Computers




Mini Computers

Main Frames

Super Computers
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Chapter 2
Software Concepts
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Hardware and Software

Types of Software
Software can be broadly are categorized as: (Fig 1)
%X

XX
XX



System Utility Application

Software Software

Software
Operating Language General Customized Software
System Translators Purpose



















www linux.org



http://www.linux.org/

Language Processors




Assembler

Compiler

Interpreter

Utilities




% Antivirus




2 Disk Defragmenter

2 Backup Utility

& Compression Utility

1z Disk Cleaner

& File Management Tools

Application Software




General Purpose Application Software




Customized Software




Open Source Concepts

¥ Proprietary




2 Shareware

2 Freeware

¥ Open source

2 Free Software
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Number System Symbols used






























Binary Representation of Integers

Sign and magnitude method

One’s Complement Method







Two’s Complement method




Representing Characters




ASCIL-7 Code ASCII-8 Code



ISCII: (Indian Standard Code for Information Interchange)

Unicode
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Chapter 4

Microprocessors and Memory Concepts

Microprocessor



Classification of Microprocessors




Relationship with earlier memory unit In equivalent Bytes















Rotation

Platter —

Surface

Cylinder













PS/2 Ports
Serail Port

VGA Video

USB Parts

Audio Jacks

Power Supply

Parallel Port

RJ45 NIC

56K Modern




~ Serial transmission of data

N byte representation for number 1 (00110001)
L
’
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<—— byte representation for number 3 (00110011)

«— byte representation for number 5 (00110101)

o
o
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-
o
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Port

P2 00110001
00110011

. : 00110101
byte representation for number 1

byte representation for number 3

byte representation for number 5 ‘
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Chapter 1
Algorithms and Flowcharts

£ € £ &

Introduction

Algorithm









Flowchart

Flowchart Symbols
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SI=P*R*T/100

Print “B is Big” Print “A is Big “







Is Big<A



Note: Set of statements is executed again and again without any end is called infinite

loop.
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Chapter 2
Programming Methodology
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Introduction

What is a Good Program?



Clarity and Simplicity of Expression

Use of proper names for identifiers




Comments




Indentation

Characteristics of good programming

Flexibility



http://en.wikipedia.org/wiki/Technical_drawing
http://en.wikipedia.org/wiki/Industrial_arts

User Friendly

Portability

Reliability

Self-Documenting Code

Problem solving process




Understanding the problem

Devising a plan

Executing the plan

Evaluation

Problem solving methodology




Note: At the end of the problem definition step, you should have a list of

specifications.




Problem Analysis

Designing the problem




Coding

Program Testing and Debugging



http://www.techterms.com/definition/sourcecode
http://www.techterms.com/definition/runtime_error
http://www.techterms.com/definition/output
http://www.techterms.com/definition/runtime
http://www.techterms.com/definition/debug

Documentation

Program maintenance
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Chapter 1
Getting Started
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We will be using version 2.7 of Python IDLE to develop and run Python code, in this

course. It can be downloaded from www.python.org



http://www.python.org/

-
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Example 1 Example 2

Note: If we want to repeat prior command in interactive window, you can use ‘1" key

to scroll backward through commands history and ‘J’ key to scroll forward. Use Enter

key to select it. Using these keys, your prior commands will be recalled and displayed,

and we may edit or rerun them also.

Help of IDLE can be explored to know about the various menu options available for

Programmer.



Note: Result produced by Interpreter in both the modes, viz., Interactive and script

mode is exactly same.

Note: For every updation of script file, we need to repeat step 3 & step 4




Note: While working in script mode, we add “print’ statement in our program to see

the results which otherwise were displayed on screen in interactive mode without

typing such statements.




Range of an integer in Python can be from -2147483648 to 2147483647, and long

integer has unlimited range subject to available memory.




We can know the largest integer in our version of Python by following the

given set of commands:
>>> import sys

>>> print sys.maxint




A value when stored as floating point in Python will have 53 bits of

precision.










Mutable and Immutable Variables




Keywords




Remember:

% Variables are created when they are first assigned a value.

% Variables must be assigned a value before using them in expression,

% Variables refer to an object and are never declared ahead of time.

Symbol Example 1 Example 2



Note: Division is Implementation Dependent

Symbol Example 1 Example 2



Note: Two values that are of different data type will never be equal to each other.







Note:

1. Same operator may perform a different function depending on the data type of

the value to which it is applied.

Division operator ‘/” behaves differently on integer and float values.

Note: Expression values in turn can act as, Operands for Operators



Note: In python ‘=" and “**" are Right Associative.




Note: Remember precedence of operators is applied to find out which sub expression

should be evaluated first.

Note: To print multiple items in same line, separate them with comma.







Note:

Wrong indentation can give rise to syntax error(s).

Most Python editor will automatically indent the statements.

A physical line is what you see as a line when you write a program and a logical

line is what Python sees as a single statement.




input()

Print Statement




Comments
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Chapter 2

Functions
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Introduction

Module



Import




Note: You normally put all import statement(s) at the beginning of the Python file but

technically they can be anywhere in program.


















http://docs.python.org/2/library/exceptions.html#exceptions.ValueError

Composition




Note: Python also allow us to take elements of program and compose them.



Function Header

Function Body




Let’s explore Function body







DocString Conventions:
i The first line of a docstring starts with capital letter and ends with a period (.)

% Second line is left blank (it visually separates summary from other description).

& Other details of docstring start from 3¢ line.




Global Scope

Local Scope







Default value to parameter



Note:

3
3

The default value assigned to the parameter should be a constant only.

Only those parameters which are at the end of the list can be given default value.
You cannot have a parameter on left with default argument value, without
assigning default values to parameters lying on its right side.

The default value is evaluated only once, at the point of function definition.




Note: The function named fun ( ) have three parameters out of which first one is
without default value and other two have default values. So any call to the function

should have at least one argument.

An argument list must have any positional arguments followed by any

keywords arguments.
Keywords in argument list should be from the list of parameters name only.
No parameter should receive value more than once.

Parameter names corresponding to positional arguments cannot be used as

keywords in the same calls.







Note:

iz Python does not allow you to call a function before the function is declared.

% When you write the name of a function without parenthesis, it is interpreted as

the reference, when you write the function name with parenthesis, the
interpreter invoke the function (object).
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Note: The condition can be any Python expression (i.e. something that returns a

value). Following values, when returned through expression are considered to be

False:

None, Number Zero, A string of length zero, an empty collection




While Statements




Nested loops




For Statement










Break Statement




Continue Statement




EXERCISE




LAB EXERCISE










Chapter 1
Strings
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Introduction



Note: Python does not support character data type. A string of size 1 can be treated as

characters.




Creating and initializing strings

¥ Enclosing the string in single quotes

% Enclosing the string in double quotes

¥ Enclosing the string in triple quote



Note: raw_input( ) method has been already discussed in previous chapter in detail.




String traversal using for loop String traversal using while loop









String A

Positive Index

Negative Index




Note: Comparing strings using relational operators has already been discussed in the

previous chapter













Note: In the table given above, len( ) is a built in function and so we don’t need

import the string module. For all other functions import string statement is required

for their successful execution.




string.ascii_uppercase

string.ascii_lowercase

string.ascii_letters

string.digits

string.hexdigits




Note: Import string module to get the desired results with the commands mentioned

above.




Programs using string functions and operators



A regular expression is a sequence of letters and some special characters (also called

meta characters). These special characters have symbolic meaning.

formed by using meta characters and letters can be used to represent a group of]

atterns.

ii

et’s start by understanding some meta characters.

3]

or example

str="“

Consider the following codes:

import re|
stringl='SitaRam'
if if re.search('Sita$',string1):

re.search('Ram$',string1): orint "Strine Found"

print "String Found"

ef find():

else:

else : brint” No Match"

print" No Match"

o

utput

String Found

As shown in the above examples, Regular expressions can be used in python fo

matching a particular pattern by importing the re module.

Note: re module includes functions for working on regular expression.




S.No Meta Usage Example

character




re.compile()

Let’s learn about few functions from re module

The re.compile( ) function will compile the pattern into pattern objects. After the

compilation the pattern objects will be able to access methods for various operations|

ike searching and subsitutions

o —
I!(

o

a ‘

—

¢’}

import re

p=re.compile("hell*0”)

re.match()

The match function is used to determine if the regular expression (RE) matches at the

beginning of the string.

i
[ N—

e.group(

—

he group function is used to return the string matched the RE

>>>P=re.compile('hell*0”)
>>>m=re.match("hell*o’,  hellooooo world’

>>>m.group

r
X
<)
=t
)
[y
D

‘hello’



re.start()

he start function returns the starting position of the match.

=

=l = = =
A
5]
8
S,
m o [ —

re.en

he end function returns the end position of the match.

re.span

he span function returns the

>>> import re
>>> P=re.compile('hell*0')
>>> m=re.match('hell*o', 'hellooooo world'

>>> m.start(

N—
N

>>> m.end

>>> m.span()

L~
=]
U1
N~

re.search()

i

he search function traverses through the string and determines the position where the|

=

E matches the string

s3]

xampl

D

>>> m=re.search('hell*o', 'favorite words hellooooo world")

>>> m.start(

I
U1
N—

>>>m.end()



>>> m.group
'hello'
>>> m.span

15, 20

10

=
®
=

N
3 S
j<Y)
e

—
-

re.finditer()
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Element of the list







—

0 Delhi

_> .
1 Chennai

2 Mumbai

Note: List index works the same way as String index, which is:
An integer value/expression can be used as index.

An Index Error appears, if you try and access element that does not exist in the
list.

An index can have a negative value, in that case counting happens from the end
of the list.










Accessing an element of list

List Slices







Note: Since lists are mutable, it is often recommended to make a copy of it before

performing operation that change a list.




Note: for loop in empty list is never executed:






Updating array elements




Deleting Elements




Pop ()

remove ()




Note:

(i) All the methods, modify the list, after deletions.

(ii) If an out of range index is provided with del ( ) and pop (), the code will result

in to run-time error.

(iii) del can be used with negative index value also.




Note: If the index specified is greater then len (list) the object is inserted in the last

and if index is less than zero, the object is inserted at the beginning.




sort ()




‘Chennai’ ‘Delhi’ ‘Mumbai’

‘Delhi” ‘Mumbai’ ‘Chennai’




Calling
module




Note: Here, it becomes important to distinguish between the operations which

modifies a list and operation which creates a new list. Operations which create a new
list will not affect the original (argument) list.




Matrix implementation using list

Matrix creation










Matrix Addition













Functions with list




Note: This function is stored in mataddition.py




Function call
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Note: Dictionary is created by using curly brackets(ie. {}).







Traversing a dictionary




Creating, initializing values during run time (Dynamic allocation)



Appending values to the dictionary




Two dictionaries can be merged in to one by using update ( ) method. It merges the

keys and values of one dictionary into another and overwrites values of the same key.

Syntax:




Removing an item from dictionary

Dictionary functions and methods

cmp ()



len()

clear ()




get(k, x)

has_key()




Note: items () is different from print command because, in print command dictionary

values are written in {}




values()

Solved Examples
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Chapter 4
Tuples

® & & &

What is a Tuple?



Tuple Creation




Add new element to Tuple







Tuple Assignment







Tuple Slices







Tuple Functions

cmp()

len()




max( )

min()

tuple()




Solved Examples
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