_e.l. .
Programming
Step-by-Step

‘ Asadullah Shah

r—

&

ITUM PRESS
INTERNATIONAL ISLAMIC UNIVERSITY MALAYSIA



C++ PROGRAMMING: STEP BY
STEP

Editors

Asadullah Shah

)
t!;g-"

ITUM Press



Published by:
IIUM Press
International Islamic University Malaysia

First Edition, 2011
IIUM Press, HUM

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

Perpustakaan Negara Malaysia Cataloguing-in-Publication Data

Bibliography p.
Includes Index
ISBN

ISBN: 978-967-418-090-4

Mcember of Majlis Penerbitan Himiah Malaysia - MAPIM
(Malaysian Scholarly Publishing Council)

Printed by :

ITUM PRINTING SDN, BHD.
No. 1, Jalan Industri Batu Caves 1/3
Taman Perindustrian Batu Caves
Batu Caves Centre Point

68100 Batu Caves

Sclangor Darul Ehsan



CONTENTS

DEDICATION 11
PREFACE Vil
ACKNOWLEDGEMENT X

1. INTRODUCTION
Asadullab Sheh and Assadullah Shatkh e ]

2. ARITHMETIC EXPRESSIONS AND DATA TYPES IN C++

Asadullalh Shah and Assaduflah Shaikl ... oo e 8
3. SENDING THE OUTPUT TO A PRINT FILE
Asadullah Shal and Assadullal Shaibde o i ]

4. DECISION MAKING: [F-ELSE STATEMENTS AND

RELATIONAIL OPERATORS
Asadullah Shal and Assadullal Shaild o eeiiien. 17

5. LOGICAL OPERATORS AND SWITCH STATEMENTS
Asadullah Shal and Assadullah Shaildi oo i . 25

6. REVIEW, SUMMARY & BUILDING SKILL

Asacdullal Shah and Khamran Khowaza oo 33

7. ITERATIVE STRUCTURLES
Asadullah Shah and Khamran Khowaza .......cocoovee i e vee s . 30



8. THE FOR LOOP
Asadullah Shah and Khainran Khowaza oo i, 48

9. THE DO-WHILE LOOP
Asadullah Shah and Khanran Khowaza oo i e e e, 53

10. REVIEW OF VARIABLES, FORMATTING
Asaduliah Shalt and Khapiran KROWaza oo oee e i, 59

11. REVIEW OF ITERATIVE STRUCTURES
Asadullah Shah and Sumbwd Khowaza ..o e e, 03

12. POST-TEST AND NESTED LOOPS
Asadullaly Shah and Stmbul Khowaza oo iiicaei . 73

13. FUNCTIONS
Asadullah Shalr and Sumbul Khowaza oo oo 83

14. CALL-BY-VALUE AND REFERENCE
Asadiliah Shalv and Sumbed Kfionwvazea oo e 9T

15. MORE ON FUNCTIONS
Asadullah Shah and Sumbul! Khowaza .. ..ol ivee e 00

16. STRUCTURES (STRUCT) AND FILES
Asacdlloh Shal and Muniba Shaikh i 1T

17. ARRAYS
Asadullah Shah and Muniba Shaibh oo e v v 118

18, EXERCISE OF ARRAY
Asadullah Shah and Mimiba Shailih oo e 127

1Y



19. READ DATA FROM A FILE
Asaduliakh Shal and Muniba Shailh ... . oo i 137

20. OBJECT ORIENTED PROGRAMMING
Asadullah Shah and Muniba Shailh .. o i iiieee . 143

21. SELECTION SORTING
Asadullah Shah and Sved Ifthar Ali ... 153

22. BUBBLE SORT ALGORITHM
Asaduliah Shah and Sved ffihar Al e 161

23. REVIEW OF ARRAYS
Asadullah Shah and Sved [fthar Ali .. ... ... 167

24. LINEAR SEARCHING
Asacullal Shat and Sved Hihar Alf .. e, 179

25. BINARY SEARCH
Asadullah Shah and Syed lfthar Ali ..o [89

26. VECTOR CLASS
Asadullah Shalt and Ejaz Almed s 99

27. POINTERS
Asadullah Shah and Ejaz Ahmed ... 203

28. FUNCTION POINTERS
Asadullah Shal and Ljaz Ahmed ... ... .ccevien. 213

29. POLYMORPHISM AND VIRTUAL FUNCTIONS
Asadullah Shah and Ejaz Ahmed ....... ... ... 219

vi



30. C++ REFERENCES

Asadullah Shah and Ejaz Ahmed ... oo e

31. CONST CORRECTNESS

Asadullah Shah and Osama Malfooz .o i e

32. MORE ON CONST KEYWORDS

Asadullah Shah and Osama Mahfooz ..o

33. GOTO STATEMENT

Asadullah Shah and Osama Mahfooz ..o i v,

34. HANDLING ERRORS IN C++

Asadullah Shah and Osama Mahfooz ... i

35.STATIC: THE MULTIPURPOSE KEYWORD

Asadullah Shah and Osama Mahfooz oo e,

Vil

223

249

253



15. MORE ON FUNCTIONS

Asadullah Shah and Sumbul Khowaza
Department of Computer Science. Faculty of Information and
Communication Technology, [nternational Islamic University Malaysia,
Malaysia

Abstract

In this chapter we will review functions. follow an example program from
planning to completion, and learn two new concepts, namely inline functions
and function overloading. A function is a subprogram that specializes in
doing one specific task. A function by definition may reccive nonc, one, or
many input parameters and output none or one parameler,

15.1 Function Arguments

There can be two types of arguments the functions using, the input and
output. The input arguments can be passed-by-value, meaning only copics
of the original variables appearing in the calling function are passed to the
function, Even if the values ol these variables are changed by the function,
the original variables will remain unchanged. The output arguments are the
returns values from a function. This may be zero return in case of void
function or some value as specified by the function argunments.
Remember that the function only cxists during its execution.  Upon return
from the function nothing remains of the function. A function is made upon
calling it and destroyed upon returning. In order to call the above function,
that calculate average of three grades we can write the following statement:
averg — findAverage(gradel, grade?, grade3);
Since we know that this function returns a float we must put this returned
value somewhere; here we receive the result mto averg. We could have
displayed the result directly on the screen by the statement:
cout << findAverage(gradel, grade2, grade3);
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