i Tl

Ll‘En;I.EN;S ’
sclENC

S.K. SARKAR
A.K. GUPTA




ELEMENTS OF
COMPUTER SCIENCE

.Zor School Students, Section A (Diploma and non-Diploma) of IEI, Polytechnics,
BCA, DCA, B.Sc.,, and other Professional Examinations]

S.K. Sarkar
Professor (Computer Science)
Indian Railways Institute of Mechanical
& Electrical Engineering
Jamalpur (Bihar)

A K. Gupta
Director
The Institution of Engineers (India)
Kolkata

2002
. CHAND & COMPANY LTD.
RAM NAGAR, NEW DELHI-]10 055



L. S. CHAND & COMPANY LID.
-V- (An 1SO 9002 Company)
-Y- Head Office : 7361, RAM NAGAR, NEW DELHI - 110 055
Phones : 3672080-81-82; Fax : 91-11-3677446
Shop at: schandgroup.com
E-mail: schand@vsnl.com
Branches: __

No. 6, AhuhChunbon 15t Cross, KUmara Krupa Rood. Bangalore-560.001.Ph : 2268048
152, Anna Salal, Chennai-600 002. Phy 5. o)

Pan Bazar, Gw ~m§ g‘ is:z
Sultan Bazov Hyder 4651135 4744815 -

Mal Hiran Gate. Jalandhar - 144008 . Ph. 401630

613-7,M.G| Road, Emakulam, Kochi-682 035. Ph : 381740

285/J, BipinBihar Ganguli Street, Kolkala-700 012. Ph : 2367459, 23739»\4
Mahabeer Market. 25 Gwvnne liood’Am\mo‘d “Lucknow-226 018. Ph : zoam 254615

Blackle Hqgse 103/5. Walchand Hirachand Morg . Opp. G.P.O.. MmubddQOpOl Pn 2500381 2610885
3. Gandhl Sagar EGst. ‘Nagpur-440002..Ph . 7. ) -

104, Citicentre Ashok. Govind Mitra Road. Patya-800 004, Ph - 671368

© 1998, S.K. Sarkar & A.K. Gupta

All righis reserved. No part of this publication may be reproduced, stored in a retrieval
system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording or otherwise, without the prior permission of the Publisher.

First Edition 1998
Second Revised Edition 2002

PRINTED IN INDIA

By Rajendra Ravindra Printers (Pvt.) Ltd., 7361, Ram Nagar, New Delhi-110 (55
and published by S. Chand & Company Ltd., 7361, Ram Nagar, New Delhi-110 055



PREFACE TO THE REVISED EDITION

Computer is the most powerful tool man has ever created. It has made a great impact
ou our daily life. Its presence is felt at almost every workplace, viz, schools, colleges,
offices, industries, banks, railways, research and development and so on. The rapid pace
of change that has always characterised computer science continues with no let up. These
changes cover all aspects of computer science. Inspite of the variety and pace of change
in the computer field, certain fundamental concepts apply consistently throughout. To be
sure, the applications of these concepts depend on the current state of technology. The
intent of this book is to provide a thorough discussion of the fundamental
science and to relate these to practical applications.

This book is intended to meet the total requirement of Technician and Senior Tech- .
nician members of the Institution of Engineers (India) for both Section A (Diploma) and
Section A (non-diploma) examinations as per the p scribed syllabi. The book is expected
to be equally useful for school students; first level >urse in computer science and engi-
neering taught at various polytechnics, engineerin colleges, Diploma in Computer Sci-
ence and Applications; B.C.A. and B.Sc.; and for ¢ -her professional examinations.

The entire contents are divided, in a logical or .er, in well-written 15 chapters, starting
with computer basics followed by history and classification; number systems; data
representation; Boolean algebra and logic circuits; memory unit; input/output units; clas-
sification of programming languages; operating systems; basic operational concepts;
numerical analysis; algorithms and flow-charts; programming languages; and computer
graphics; and virtual office. In each chapter, a number of solved examples are given to
illustrate the text, followed by the problems - set for students. Umpteen solved and un-
solved questions with their answers are included from recent question papers set for
the Institution examinations. A large number of objective/short questions are given in
the Appendix. The book is, however, meant for an independent study.

In a text of this kind, literature from other sources and from many related disciplines
have been freely consulted. We express our gratitude to all such sources and authors;
many of them have been listed in the bibliography. We are indeed indebted to our wives
for enduring our preoccupation with this work for so long. We express our sincere thanks
to Shri Ravindra Kumar Gupta, Director, S. Chand & Company Ltd., for his active support
in publication of the book.

We look forward to receive constructive criticism and suggestions from our readers
for improvement of the text.

s of computer

S.K. Sarkar
AK. Gupta
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