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_Preface to the First Edition

.. IWE are very happy to present the first edition of the book on Programming for Problem
‘ . Solving as per syllabus of Gujarat Technological University. The syllabus content has been
‘_divided in two parts. First 2 chapters are related with computer fundamentals and basic concept
of progrmnming like flowchart and algorithm. Chapter 3 to 13 presents detailed concepts of
.._“C‘ Programming language. The book not only contains theory but also contains well structured
flow of programs covering different aspects of theory to solve wide range of problems. All
programs have sample run with their output. Emphasis has been put on how programming
_.'_:can be used to solve different types of problems. Programs have been well commented to
' increase the understating of the students. This book is written to meet the needs of beginners

.~ as well as advanced learners. The material has been presented in a simple language. At the

;end of every chapter summary, MCQs, exercise and answers to selected exercise is given.

f-We are thankful to all persons, who have directly or indirectly helped us in writing this book.
We are also thankful to Nirav Shah of Mahajan Publishing House for giving us an opportunity

:for writing this book. Suggestions from teaching community are welcome to improve the quality

f':_of the book.

Dr. S. M. Shah
Dr. P. P. Kotak
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Introduction to Computer & Programming
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Programming for Problem Solving

__-_—_._____,_._..-—--—-—___'"-

we are developing tools

This new information
omputer system, software

12

1.1 INTRODUCTION :
In 21* century, we are crossing the threshold of new information era in which : v syt
that permit us to amplify human intelligence and acquire the information needed to explore -
in area of education, research, health care, commercial business and manufacturing etc.
era is nothing but the computer Era, Here in this chapter basic fundamentals of ¢
and hardware is described.

1.2 COMPUTER :

d manipulates

It is an electronic device which accept data from out side world ( standard input devices) an
ount of data,

or process it at high speed according to instruction given. It has memory to store large am
can process it in accurate form with high speed by using power full processor. Computer is also callt.’,d
data processor because it can store, process and retrieve data when ever required. A computer system consist
of six elements.

hardware

!J

software
. instructions or procedure or module
data/information

communication

o v B W

people

Fig 1.1 computer system

A computer can not work on its own, but work is based on some prior instructions given to it that is known
as computer programming. According to instruction it perform action. A computer therefore follows a series
of instructions, programmed into its memory by its user, here schematic diagram of data processing is shown
in fig 1.2. ‘

Data

A

Data input from standard input devices

Process data according to instructions

Output data or result

Fig 1.2 data processing
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1.3

1.4

1.5

13

data : fa
Ct or raw Material used as input

information : .
in process data into meaningful form.

MPUTE
co R SYSTEM CHARACTERISTICS OR FUNCTIONS :

Speed and accuracy : pjpg basic
clock cycle i.e. Hertz (Hz)
In addition to its speed, ¢
which do not wear and ¢

reason of usage of computer is high speed. The speed is measured in
Now a days desktop are available in speed in GHz.

Nputers are very accurate. The circuits in a computer having electronic parts,

ar. Instruction are carried out without any mistake.
Computer error caused dye ¢

0 inco i i i
(o 8s a Garbage — Ip rrect input data or unreliable procedure or program, which are often referred

Garbage - out (GIGO).

Diligence and main i ; y ;
SR iy and latel?anco ¢ It is machine so it works tirclessly around 24 hrs of a day. It is also free
ck of concentration, It is best tool or machine for performing repetitive jobs and operations,

Vast storage me . ;
cessing %mit b:']e?k t}:t can store. and process vast amount of information in very little space. Computer
1s Information in a form which is understandable to it and process it to put in more

intelligible form. : . ) ) ; . :
g We can call back these information from its memory and use into calculation or for manipulation
thus act as a vast storage media.

Time factor : R, IO ; : ; ; o 5 G i
oo gl P-_Sl?onse time is greatly reduced while the total time spent in various decision making activities
18 0 minimum. Most instruction are carried out in fraction of second.

Permanent : In a Computer system a very large amount of data can be stored. Data can be in the form
of digits, alphabet, image, audio or video,

Versatility : Computer is capable of performing any task, by generating finite series of Iogical steps.
CLASSIFICATION OF COMPUTER SYSTEM :

It is classified according to principles of operation, size and number of user
» Based on electronic technology

. Based on number of users and working environment
o Based on accuracy and speed

*  Based on storage requirement

They are also classified as

*  Micro computer

¢  Mini corhp'u'ter

¢  Main frame computer

¢ Super computer.

o Note book computer

*  Pam top computer

APPLICATION OF COMPUTER :

There are various area where computer can be used.
. Reservation system (air, rail way, bus)
Crime detection

Production system

Space technology

Weather forecasting

Research and science

v s me
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1.4 Programmin
g s
7. Cost analysis
Banking system

9. Hotel management

10. Hospital management

11, Library management

x ENTS : (June, 09
1.6 BASIC BLOCK DIAGRAM AND FUNCTIONS OF CcOMPUTER COMPON ( )
= i nts which
Basic block diagram of computer system is drawn in fig 1.3. There are basic five components are
" 1. Central processing unit (CPU) (ALU and CU)

2. Memory

3. Input device

4. Output device

5.  Secondary storage device

ALU CcuU
Input Unit > | Output Unit
Primary Memory
A
A\
Auxiliary or Secondary Memory
Fig 1.3 block diagram of computer system

1.  Central Processing Unit (CPU) : The central processing unit (CPU), some times referred to as “brain

of the system, is main part of computer system that contain electronic circuitry that actually process tl

data. Acting on the instruction it receives, the CPU performs operation on data. It also controls the flo

of data through the system, directing the data to enter the system placing data in memory and retrievil

them when needed, and directing the output. CPU consists of

1. ALU (Arithmetic logic unit)

2. CU (Control Unit)--

Arithmetic logic unit Control unit Central Processing Unit
ALU . Cu = CPU
Fig 1.4 Processing outline of CPU

1. ALU : Here agt“‘l‘(l Txef’“tl“:i“ {n;truclhon take place during processing operation. It performs all arithm

calculations and take gglca. ‘i;'f'"on*_tt ?tartl cl.;ompare, count, shift or other logical activities. All such calculat

and comparisons are:conc n. L5 LRIk L SARES data from memory unit and return information (process d

to memory unit if storage require. It calculates very fast, :
2. CU : It manages and coordinates operations of all other components of computer system. It also perfc

following functions.
e It retrieve instruction or data from memory.
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1.5

e It decode instruction

It coordinate time se : : ;
ale time sequence of instruction among various component of system
It determi quire : : -
rmine requirement of storage and take action according to it.

It also feteh instruction from main memory.

Memory Unit : ~ stor — x
cmory t 2 The storage unit of computer system store data for following purposes.

" Processing data and instructions

v Storag \ . : :
Storage of temporary result (intermediate data storage)

. o] H ~ ‘ W . 3 3
Permanent storage for future requirement (secondary storage)

There are two types of storage.
(1) Primary storage
(2)  Sccondary or auxiliary storage,
(1) Primary storage (user RAM) :
The main features of primary storage are...

v Store current program or data (running program)

It also store temporary data of current program.
. Less space in comparison of secondary storage.
. Volatile (data losses on power off)
. Comparatively more expensive
. Fast in operation
(2) Secondary or auxiliary storage :
The main features of secondary storage are ...
. Used to store data and program for future usage.
® Large capacity (GB) in comparison with primary memory
B Slower than primary memory
g Retain data without power
e  Cheaper than primary memory
Input /Output Unit :
Basic aim of I/O devices is to provide communication between computer and user. Input device transmit

the data as a series of electrical pulses into the computer memory unit where it will be available for processing.
The input devices translate data into a code be read by computer system electronic circuitry. Some input
devices, such as the keyboard, enable the user to communicate directly with the machine. Other require

data to be first recorded on an input medium such as paper or magnetized material.

ik .| Central Output
T Inpis devices T Processing unit I Devices ,
Input data from Input data Intermediate Result
External world coded in data process data

internal from

Fig. 1.5 Input/output devices processing diagram
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L7

1.8

Output devices -
Vi storage. When a progra,

Output devices supply result of processing from primary storage of sccondal’ﬁﬂlf_he computer System nee
exccuted and the results must be made available in a human readable form.

; ice translate processeq
an output unit to communicate the processing i : 1e user. The output devic
he processing information to tl 4 people: The most COMMON type,

data from a machine coded form to a form that can be read and use ter on paper, plot
of output devices are monitor which resembles a screen, printer prints copy from F;ompu e h fgsm E:Iti)a e
plot diagram or figure on paper. A new type of output device is the speech synthesizer, 2 mecha Cheg
to the computer that produces verbal output sounding almost like human speech.

LIMITATION OF COMPUTER

¢ computer cannot identify any input / output by itself for solving problem
* 1t cannot make any decision related problem, solution formula must be given.

® 1tcan not make any decision on the base of experience. e
. It can not interpret the data store in to storége media in different aspects as per situation.

*  For every solution rules of procedure or sequence needed.
COMPUTER SOFTWARE :

Con?puter software refers to collection of programs. Program is the collection of instructions, which perform
particular task and collection of programs which accomplishes application is called software.

Hardware

System Software

Application Soﬂwa_re

Users

Fig: 1.6 Layer structure of software

There are basically two types of software available
1. System software -
2.  Application software

System Software :

System software is designed to control operation and extend the processing capabilities of computer system
They control internal computer functions. such as reading data from input device, transmit processing infon?;ation.
to' output devices, provide various facilities likes file management, Input/Output tiidhagement and CPU fiie
to user program during execution of program. The help hardware component work together and provide support
for development and execution of application software. There are various system software availablepp
1.  operating system (OS) '

2.  compiler

3.  assembler
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(2)

(3)

4)

(5)

(6)

(7

(8)

(9)

loader

linker

editor

translator

MAacro. Processor,
mterpreters
Operating System

Itis a system software which manages hardware as well as interacts with user and provide different
serviees 1o user program. services like memory management, VO management, CPU management, process
management. Example of OS are Vista, Windows Xp, Linux, D.O.S. etc. It is also classified as..

» single user OS

. multi user OS

*  multi tasking OS

. multi programming OS
. multi threading OS

. time sharing OS

®  batch processing 0S
*  distributed OS

. network OS

® real time OS

Compiler : )

It translates higher level program to machine level program.
Assembler : '

It translates lower level program to machine level program.
Loader :

It loads Operating System part and object program into main memory for execution purpose. e.g. Boot
strap loader.

Linker :

Which bind symbolic code of source and library file to make executable program.

Editor : :

Used to create a program or software, also used to edit it. It may be a part of a software development
package.

Translator :

It converts one language into other. Example is compiler, assembler, interpreter.

Macro processor : )

It is used before translator, replace symbolic meaning into their equivalent code. They are also called
pre-processor.

Interpreter :

It translates Tine by line high level programs into low level programs.

Application Software :

A software designed for user specific need is called application software or application package e.g. library
management, school management, hospital management etc.. They are developed with help of programming
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18 3
B e e — i ks requested by ygar
ter to perform specific tas Y user o
s » ¢ u : . \
languagc i Pecrages, Syts programisiles 5 wmrlull etc., such program also called application SOfty.
. = . ot : - |
A puinting report of customize program, mail, store 'rﬁ o are two types of application software aVailay
Application software are available from vendors. There .
(1) general purpose,

() specific purpose software.
(1) General purpose ¢ f tasks and provides many fegpy
i 0 o
They are designed for many task and provide many number a
¢.2. Microsoft Office, PageMaker etc.. 1
() Specific purpose software : . _-'-~:i

i & ome of the specific pyr
The packages pay roll, financial accounting, inventory C.O“th] etc”are'ns bl é; i nl:a;pz
softwares. The pay roll packages developed for an organization fo 0}:" | g;her ackages developed f
apply to another organization as the pay calculation rules varies. T e other p 3
one organization cannot be applied directly to any other organization.
1.9

COMPUTER HARDWARE : A

It is a physical component of the computer system.

. The term hardware refers to the part of computer user can touch. 4
* It consists of interconnected electronic devices that control every thing the computer does. _ *,
. It consists of a processor, input and output devices, memory, storage devices.‘ 1
*  For maintenance it require special software and some hardware tools. b 1
L ]

Peripherals of computer are also called hardware e.g. printer, plotter, cd, dvd, floppy disk, joy
key board, mouse etc. :

Processor :

The role of processor is to process complex task in to meaning full form as per user requirement. Itf';
like the brain of computer, the part that organizes and carries out instructions that come from either th
user or the software. In personal computer, it is also called as microprocessor, which is fitted in to mothe
board of system. CPU is divided into two parts ALU and CU which are explained earlier in this chapter
Memory : memory is classified in to two categories. : y

(1) primary memory R _ :
(2): secondary memory | _ : .
(1) Primary memory : it is classified as . i |

. Random Access memory (RAM) : 1

= Read only memory (ROM)

3

. Programmable read only memory (PROM) "
*  Erasable programmable memory (EPROM)
. Electrically Erasable Programmable (EEPROM)

(2) Secondary memory : it is also called as external memory.
. hard disk (HDD)

. floppy disk

sl it e e el

Al

. cd 4
L) dVd 5
. -removable hard disk

. pen drive '
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1.10 PROGRAMMING LANGUAGES :

Data

1 J , J

low level middle level high level object oriented
l J , |
assembly c cobol, pascal basic c++, java,cH
Fig. -

Language is system for communicating, Written languages use symbols (characters) to build words. The entire
set of words is language’s vocabulary, The way in which words can be meaningfully combined are defined
by the language’s syntax and grammar. The actual meaning of words and combinations of words is defined
by the language’s semantics.

Programming language is a vocabulary and set of grammatical rules for instructing computer to perform specific
tasks. It is classified as

1 Machine language or low level

2. Middle level language |

3.  High level language

4 Object oriented language

Machine or low level language :

In this language programs are written in 0’s and 1’s forms (binary language). which are directly understandable

to computer system. Every CPU has its own machine langpage. It has following features.

1.  Program execution is faster in comparison with others. |

2. Due to direct writing in to machine code the size of code is compact and small in comparison with
other languages. .

3. It occupies less memory

Drawback or disadvantages

1. It require depth technical knowledge to debug program. Some time all program cannot be debug step
by step. :

2. Due to only two combmatlon (0’s and 1’ s) it 15 difficult to understand

Assembly language : ;

e It is also classified as low — level lﬁnguage.

. This language uses mnemonics in place of 0’s and 1’s to represent codes.

. The word mnemonic refers to a memory aid.

. It uses symbolic addressing capabilities.

. Symbolic presentation makes easy to write program

It has following limitations.

1. Coding in this Janguage is time-consuming.

2. This language is machine-oriented i.e. they are designed for the specific make and model of processor
being used.
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=

High level language : closely T b

: jons
These arc the languages whose II1SIIIIC”|[:; in this fanguag® ! yage arc
Unlike assembly language, programs mat r higher level 1ang

with little modification. Other

advantages ©

Easier to learn

I;
2. Requires less time (0 write
3. Provides better documentation — 4
pahyd a . T uages. Hign level lana.
4. Easier to maintain machin€ or aSSme]Y languag o O l g1,
As a result, high level languages arc used more often than can be used by 2 comp. ! ‘? of
s a result, high level languages ¢ fore they - - compiler and inte

must also be translated in to machine lang translate high-le
different language-translator program 1 d o

Object oriented Programming : reating common b

uage be
S usc -
uilding blocks of a program e

olve specific problems. |
that defines the objects 1n a P"Ogram':_:

Object oriented programming is a technique for io :
object and assembling different sets of objects

: ; . cture
Object oriented programming languages Use a str
with their properties or actions. €.2. C++JAVA.

: 1l always beh
An object is pre-defined set of program code which will alway

other application. _ : : % |
Instead of writing the entire program line by line, the programmer combines the objects and.
small amount of code that is necessary finishing the program. ] )
A class is an abstract concept for a group of related objects. All of the objects in a class
the characteristics of that class. For example, if a class is automobiles, the members of that k

inherit the class properties of having four wheels, an engine and doors.

ave so that it can be

Advantages Disadvantages !

1 It is Graphical User Interface (GUI), and| 1. The initial development costs are very h}d
therefore easier to use. 2. Tt enables faster program devclopmem_ai

2. Larger program produced by the use of OOPs thereby increases the programmer productivit
are very slow and use more memory and ' |

computer resources..

Summary of characteristics of languages :

Sr. No. Language - Characteristics
1 Machine . language 1. machine dependent.
2. uses special codes and assignment of storage address.
2 Assembly Language | 1. machine dependent
2. uses mnemonics
3. 1to 1 language i.e. for
. €. Tor assembly language i i ted
3 High-level language 1. machine independent T 2REree Instruelior genera___:
2. uses instructions which seem english-like |
3.1 to many language i ' ' ':
L.e. for hi : : i
i generat%:d_ or high level instruction, many machmg

"

i
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1.1

1.

1.11 COMPUTER GENERATION :

No Particulars First Second Third Fourth Fifth
L. Year 1949.55 1956-65 1966-75 1976-95 1996 onwards
2. | Size Room size Cupboard size| Desk size Type-writer Credit card sized
mini-computers| size computers | computers,
& laptops palmtops
3. [ Density One 100 1000 Hundreds Million of
component components components | of thousands components per
per ckt per ckt per ckt of components |ckt
4. | Technology Vacuum tubes | Transistors Ic's LSI VLSI
§. | Storage Magnetic Magnetic Magnetic Optical Ultra high disk
| drum, tape tape, disk disk, fdd, disk, HDD with large
optical disk storage capacity
6 | Operating Milli-seconds | 10 second 10 ? second 10 '? second 10-"% second
speed 10-3
7 | Mean time Minutes Days Weeks to Months to year|Years
. between failure month
' 1.12 DIFFERENCES :
Distinguish between compiler and interpreter.
No. Particular Compiler Interpreter
1 |Scheme Compiler scan the whole program at ‘| Interpreter scans the program line
a time and lists out errors if any. by line and stop scanning whenever
error occurs.:
2 |Manner Compiler converts the whole source Interpreter converts the source
code into object code at a time program line by line.
3 |Source code After compilation, source code is not | For every execution run source is
required. required.
4 |Speed Execution is faster Execution is slower
5 |Object code The object code is generated when the| No object code file is generated.
- - program is error free. ; .
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Programming for Problem Solving

_________—._—-—'-'_‘__'_—____-"

2.

3.

Particular

Give difference between system software and application software.
T Applicatinn software
| APPTT  ——

System Software

ware is the software
lving business problems,

Application software vanes-
ization,

are are usually written

iled knowledge of.

e —

programs are used
d and quality of

1 [Purpose System software comprisc of those Application soft
programs, which dircets the computer. | developed for sO
2 [Varying System software varies from computer
i ati organ
nature to computer from organization t0 OTE
" . { . tnati W
3 |Language System software is written in low-level | Application 50:1 e
. . % 1 ng
language/middle level language in_high level lang
4 [Knowledge Detail knowledge of hardware is required. 'l'hisrctll“‘r‘:-“dcm
organization.
. : ‘ it are
5 |Use System software is used to improve Application SO}TWS oa
; : e
the performance and maximum to improve 1t' itp
utilization of system resources. a business activity.
6 |Developed by | The manufactures along with the Applicati

hardware usually supply system software.

on software is developed by

- dividuals or supplied by software
vendors as generalized application

software.

Give difference between Data and Information

No. Particulars Data [nformation
. . : : en
1 |Meaning Data is plural of word Datum. It 1s It is the data that has _be:
d in to a meaningful and
defined as the raw of facts or converte - 4 user
observations or assumptions or useful context for specilic en .
occurrence about physical phenomenon
_ or business transaction.
2 |Organization Data is the collection of facts, which | Information is an ?rganlzgd or
' is unorganized. classified data having a high value
for its users.
3 |Features They are the objective measurements | To obtain information,_data is subjected
of attributes (characteristics) of entities | to the following :
(like people, place, thing and events) 1. data’s form is aggregated,
manipulated and organized
2. _its content is analyzed and
evaluated.
3. itis placed in a proper context for
a human user.
4 |Nature Data should be accurate but need not | Information must be relevant, accurate
be relevant, timely or concise. timely, concise and complete and apply
to the current situation. It should be
con densed into suitable length.
5 |Form It can exist in different forms. E.g. It exists as reports, in a

picture, sound, text or. all these
together

.or as graphics,

systematic textual format,
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—

: SUMMARY :

. Software is a collection of programs. Software is basically of two types: System software, and Application
software.

o System software extends the processing capability of computer system and help in development of application

software, Some of the examples of system software are: Operating system, Compiler, Assembler, Loader,
Linker, Editor elc,

. Software designed for user specific need is called Application software. Some of the examples are: Library
Management Software, Payroll System, School Management System etc.

o High level programming languages are machine independent and use instructions which are English-like
language. Some of the examples are: ‘C’, Pascal, COBOL efc.

o  Compiler is system sofiware which compiles the source program code and generates an object code file.

Once object code file is there, we do not require source code file for execution of a program. Compiler
is faster than Interpreter.

: MCQs

1. Full form of CPU is

(a)  Control Processing Uniform (b) Control Programming Unit

(c) Central Processing Unit (d) Central Producing Unit
2. Full form ALU is _

(a) Algorithm Legal Unit | (b) Arithmetic & Logic Unit

(c) Armay Logic Unit (d) None of above
3. Which memory is volatile?

(a) Main memory (b) Secondary memory (c) Both a and b (d) None of above

. 4. Which is a system software?

(a) MS word (b) Library Management System

(c) Student Management System (d) Compiler
5.  Which ]anguage'i;s machine independent? .

(a) Machine level (b) Assembly level (c) High level (d) None of above
6. What is known as brain of computer? . _

(a) CU ' (b) ALU (c) - CPU (d) None of above
7. What is full form of BIOS? _

(a) Basic Input Output System (b) Binary Input Output System

(¢) Bus Input Output System (d) None of above
8. BIOS is stored-in '

(a) ROM (b)) RAM - - (c) Secondary device (d) None of above
9. COBOL belongé to which generation? '

(a) First ' ~ (b) Second (¢) Third " ol (d) Fourth .
10. To Learn Computer, without going to classroom what will be other way ;

(a) Distance Learnihg (b) I-Learning (c) Digital Learning (d) E-Learning
11. How to write e mail Address ?

(a) xyz@websiteinfo (b) xyz@website@info (c) xyzwebsite.info (d) xyzwebsite.info
12, What will be a meaning of 1KB of memory

(a) 1 Kit Bit . (b) 1 Kilo Byte (c) | Kernel Boot (d) 1 Key Block

, I i (
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1.14

Ready Appliculinn Module
ci

g Read Access Memory

13.  Full Form of RAM is

(a)  Random Access Memory ()
(¢)  Remote Access Machine (d) None of
14, What is Computer Virus 7 (c) @ and b
(a)  Software (b)  Hardwarc i
g d) Intern
15.  Full form of IP is (ntranet protocol (d) ct Prqi
(a)  Internet Principle (b) Intercom protocol  (¢) |
. ot P | .‘
16.  What will be extension of Web Page's file html @ ot ?
(@) xls (b) 3gp © t p
_ ter? .
17. Which of the following you will find on an inkjet ]1;'; It has an ink cartridge
o ( “ i
(@) It has an ink ribbon (d) It uses toner powder

s update website or automatic i

(c) It has high voltage power supply |
pdated using the window

18.  Why is it important to keep Windows U )
(a) To keep your system secure and to install critical updates.
(b) To keep your system fast.
(c) To keep your system optimized for the new game.
(d) To keep your system protected from overheating.
19. Which protocol is used to display web pages? e (&) HTTP

(a) SNMP (b) SMPT (c)
20. In Microsoft Excel, you can use horizontal and vertical scroll bar to

(a) Split a worksheet to two panes (b) edit the contents of a cell
view different worksheet

(c) view different rows and columns (d)
21. The system uriit of personal computers typically contains all of the following except

(a) Microprocessors (b) Disk controller (c) Serial interface (d) Modem
22.  Which of the following is a read only memory storage device -

(a)  Floppy disk (b) CD-ROM (c) Hard disk (d) None of thes
23. Software required to run the hardware is known as

(a) Task Manager (b) Task Bar (c) Program Manager (d) Device Driver
24, Which the following is application software?

(a) Compiler (b) Power Point (c) Debugger (d) None of the ab
25. Which of the programming language is said to be machine independent language?

(a) High Level Language (b) Machine Language

(¢) Assembly Language (d) All the Above
26. Which of the following is smallest Network?

(a) MAN (b) LAN (c) WAN
27. 'FTP stands for

(a) File Transport Protocol (b)  File Transfer Proiocol

(c) . Folder Transfer Protocol
28.  When a key is pressed on keyboard, which standard is used for converting the keystroke into the corresmnﬁ::

bits _
: ANSI (b) ASCII )
@ - e doi (c) EBCDIC oy i
29. Which one is input device’ . 4
(a) Monitor (b) Keyboard © CPU
5 t' - 7 (d) Printer

P
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30.

36.

37.

b 38.

39.

41.

42.

43.

115

Which part of CPU perform calculations and make decision

(a) Alternate Logic Unit (b)  Arithmetic Logic Unit

(¢) Arithmetic Local Unit (d)  Alternate Local Unit
What type of memory is volatile ?

(a)  Cache (b))  ROM (¢) RAM (d)
With regards to Email Addresses

(a)  they must always contain an @ symbol  (b) they are case sensitive

(¢) they can never contain space (d) Al of above

Which of the following is a part of primary memory of computer ?

(a) PROM (b) CD-ROM (c) Pen-drive (d)
Which protocol is used to transfer files on internet ?

(a) HTTP ' (b) SMTP (¢) FTP (d)
Microprocessor of computer system is a part of :-

(a) Memory (b) Input Device (c) Output Device (d)
Which is not a font style in MS-Word

(a) Bold (b)  Superscript (¢) italic (d)
With which of the following all formulas in excel starts?-

@ / (b) * () § (d)
Which of the following is not one of PowerPoint view?

(a) Slide show view (b) Slide view (c) Presentation view (d)

Hard Drive

Floppy Disk

Telnet

Processing Unit

Regular

Outline view

In the evaluation of a computer language, all 'of the following characteristics should be considered except?

(a) application oriented features
(c) readability
Keyboard is the type of device

(b)

(d) bhardware maintenance costs

efficiency

(a) Input : (b) Pointing (c) Output (d)
A document or image can be scanned in to digital form by using

(a) Marker (b) Printer (¢) Light pen (d)
Operating éystem is installed on ;

(a) Hard Disk (b) Cache memory (c) Mother Board (d)
Recycle bin is used for B

(a) To store backup file - (b) To restore deleted file/folder
(c) To store most frequently used files (d) All the above

The process a user goes through to begin a computer system.

(a) Log out (b) Login (c) Log off (d)
Which among following is not necessary for working of a standalone computer?
(a) RAM (b) Hard Drive (c) Operating System (d)
Which protocol is used to transfer files on Internet? .

(@) HTTP (b) FTP (c) SMTP (d)

In Microsoft Excel, you can use the horizontal and vertical scroll bar to
(a) Split a worksheet in two panes (b) edit contents of a cell
(¢) view different rows and columns (d) view different worksheet

i v /

Sound

Scanner

None of these

None of these

LAN card

Telnet
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1.16
48. Full form of ROM is (b) Red
. f above
(@) Random Only Memory (d) None ©
(€)  Read Once Memory
'SWERS *

. ANSWI e 6. (©) 7. (a)
L (o) 2. (b . () 4. @ IZ (b) 13. (@) oe
8. (a) 9  (¢) 1. 1. (a) 9' @ 20. (c) 2. (d)°
15, (d) 16. (¢) 17. (b) 18. (a) e (b) 27. (b) 28. (b)
2. () 23 () 24. (b) 25 @ 2% @ 34 © 5. {d)
29.  (b) 3. b 3. (o) .o 41. (d) 42. (a)
36. (d) 37. () 38. (b) 39. (d) ks K8 48. (b)
43, (b) 44. (b) 45. (d) 46. (b) e

: EXERCISES :
I. What is computer ? explain it.
2. List various applications of computer system.
3. Draw block diagram computer and cxplam each block.
4. What is software ? explain
5. Give difference between software and hardware.
6. Give difference between compiler and interpreter
7. Describe various types of computer languages and mention its advantages and disadvantages
8. Give difference between application software and system software
9. Give difference between data and information
10.  Explain computer generation, *

: ANSWERS TO SELECTED EXERCISES : S

3. Draw block diagram computer and explain each block. B .
Ans. ;

Here, Basic block diagram of computer system is drawn in fig a. There are five
Basic components, which are ...

I.  Central procesmng unit (CPU) (ALU and CU)

Memory

Input device

Output device

Secondary storage device

AW
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SeS—— = P el S A ) T R i e e e g

- — . - - ———

ALL (WY

| Input Unit Iw-. "l Ouu;un Unit \

Primary Momary

----——-—q.——-—._-.‘_—.—. —— i 2 ——— e ——

Auxlliary or Secondary Memory

e

Fie o Block dingram of computer system

Centeal Processing Unit (cryy

the central processing unii (CPU), some times referred (o as “brafn * of the system, is main part of computer
system that contain electronic circuitry that actually process the data. Acting on the instruction it receives,

the

N T ey A - :
PU performs operation on data. 1t also controls the flow of data through the system, directing the

data 1o enter the system placing data in memory and retrieving them when needed, and directing the output.
CPU consists

3
-

(1

(2)

Memory Unit :

ALU (Arithmetie logic unit)
CU (Control Unit)

Arithmetic logic unit Control unit , Central Processing Unit
ALV * cu CPU

Fig b Processing outline of CPU
ALU :

Here actual execution instruction take place during processing operation. It performs all arithmetic
calculations and take logical decision. It can compare, count, shift or other logical activities, all such
calculation and comparisons are done in this unit. It takes data from memory unit and return information
(process data) to memory unit if storage require.

CuU :

It manages and coordinates operations of all other components of computer system. It also perform
following functions,

- It retrieve instruction or data from memory,
- It decode instruction

- It coordinate time sequence of instruction among various component of system.
- It determine requirement of storage and take action according to it.

- It also fetch instruction from main memory.

.

The storage unit of computer system store data for following purposes. .

Processing data and instructions

Storage of temp. result (intermediate data storage)
Permanent storage for future requirement (secondary storage)
There are two types of storage.

Scanned with CamScanner



1.18

o J% Machine language or low level

Describe various types of computer languages and mention its advantages and disadvantages.

I : primary storage
2 : sccondary or auxiliary storage.
(1)  Primary Storage (user RAM) :
The main functions of primary storage arc...
- Store current program or data (running program)
~ It also store temp data of current program.
- Less space in comparison of sccondary storage.
—~  Volatile (data losses on power off)
—  Comparatively more expensiye
- Fast in operation
(2) Seccondary or Auxiliary Storage :
The main functions of secondary storage are...
—  Used to store data and program for future usage.
—  Large capacity (GB) in comparison with primary memory
- Slower than primary memory
- Retain data without power

- Cheaper than primary memory
Input/Qutput Unit : '

Basic aim of computer system to provide communication between computer and user. Input device tran S
the data as a series of electrical pulses into the computer memory unit where it will be available for processing,
The input devices translate data into a code be read by computer system electronic circuitry. Some inpu
devices, such as the keyboard, enable the user to communicate directly with the machine. Other requin
data to.be first recorded on an input medium such as paper or magnetized material. The travel only in
direction i.e. from input device to the CPU.

Central o Output

—T—s Input devices | T 'pmcegging unit T Devices '

Fig ¢ Input/output devices processing diagram

Output devices :

an output unit to communicate the processing information to the user. Te out device translate processed data.
from a machine coded form to a form that can be read and used by people. The most common types

Programming language is a vocabulary and set of grammatical rules.for instructing computer to perform speci' ic
tasks. It is classified as i

2. Middle level language
3.  High level language
4 Object oriented
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R

Machine or low Jeve) language :

In this language programs are written in 0's and 1% forms (binary language). which are directly under stand

able to co . i

compuier system. Every CPU has its own machine language. It has following features.
I. program execution is faster in comparison with others.
2 due ' ' ' ' i
2. ue to dircct writing in to machine code the size of code is compact and small in comparison with
other languages.

3 It occupies less memory

Drawback or disadvantages

. lll rut]mrc depth technical knowledge to debug program. Some time all program cannot be debug step
by step.

2. Due to only two combination (0's and 1's) it is difficult to understand.
I. Assembly language :

It is also classified as low — level language.
- This language uses mnemonics in place of 0’s and 1's to represent codes.

The word mnemonic referrers to a memory aid.

[t uses symbolic addressing capabilities.

< Symbolic presentation makes easy to write program
It has following limitations

. Coding in this language is time-consuming

2. This language is machine-oriented i.c. they are designed for the specific make and model
of processor being used.

High level language :

These are the languages whose instructions closely resemble human language and mathematical notation.
Unlike assembly language, programs made in this language may be used with different makes of computers
with little modification. Other advantages of higher level language are :

1. easy to learn

2. require less time to write
3.  provide better documentation
4.  easy to maintain

As a result, high level languages are used more often than machine or assembly languages. High level languages
must also translated in to machine language before they can be used by a computer. One of the two different
language-translator program is used to translate high-level language : compiler and interpreter.

Object oriented Programming :

—  Object oriented programming is a technique for creating common building blocks of a program called
object and assembling different sets of objects to solve specific problems.

- Object oriented programming languages use a structure that defines the objects in a program along

their properties or actions.”e.g. C++JAVA

—  Instead of writing the entire program line by line, the programmer combines the objects and writes
small amount of codes that is necessary finishing the program.

— A class is an abstract concept for a group of related objects. All of the objects in a class inherit

the characteristics of that class. For example, if a class is automobiles, the members of that class
inherit the class properties of having four wheels, an engine and doors.

Advantages :
1 It is Graphical User Interface (GUI), and therefore easier to use.
2 It enables faster program development and thereby increases the programmer productivity

Scanned with CamScanner



1.20

R

=1
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Jueh

e — :

: memory and o
: . use more
Disadvantages : e very high ety slow and s
1. The initial development costs @ it Ops are
s
2. Larger program produced by the U
resources. S:
SHORT QUESTION
; dary storage device.
ter e, Secon i
List the basic components of 2 comp“t Device Output Devie b
: Inpu ) s
Basic components are CPU, Memory, . user to provide dif
What is an Operating System? pardware and interacts glltthetc. P L
are which manages t. Process managem _

Operating System is a system softw
services such as memory managem

List high level programming languages-
Pascal, COBOL, Fortran, Java, C, C++ etc.
List object oriented programming languages.
C++, Java, C# etc. ' e
What is compiler? - d rat
: m and gene
Compiler is system software which compiles the source fﬁgg;?ogram-
code only is sufficient to create executable file and run
. . 2 |
What is application software: : tware, Library manage ment system, Pay

Software designed for user specific need is called application $O ont system are Some of exanil
management system, School management system, Inventory managem : B

application software.

ent, 1/0 management

+#

es and object code. Of

*
0.‘
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Introduction to ‘C’ Langug

(K‘\
3.1 INTRODUCTION

3.3 FEATURES OF ‘C’

3.4 CHARACTER SET

3.5 KEYWORDS

3.6 IDENTIFIERS

3.7 STRUCTURE OF A ‘C’ PROGRAM
3.8 CONSTANTS

3.9 VARIABLES

'3.10 DATA TYPES

3.11 VARIABLE DECLARATION

3.12 ASSIGNING VALUES TO VARIABLES
3.13 SYMBOLIC CONSTANTS

3.14 ENUMERATED DATA TYPE

3.15 TURBO-C IDE HOT KEYS

% SUMMARY
% MCQs

< SHORT QUESTIONS

3.2 CLASSIFICATION OF COMPUTER LANGUAGES

ST B¢

3.16 DIFFERENT FILES IN A ‘C’ PROGRAMMING ENVIRONMENT

% EXERCISES AND ANSWERS TO SELECTED EXERCISES

§
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/

3.1

3.2

INTRODUCTION :

C’ is the language of choice for most of the beginners. ‘C’ provides almost all the features which the
programmers require. Before going into the details of ‘C’ language, we will understand the types of programming
languages.

CLASSIFICATION OF COMPUTER LANGUAGES :

The computer languages can be classified into following 3 different categories.
1. Machine Language

2. Assembly Language

3. High Level Language

Machine Language :

It is the language which is directly understood by the processor. The processor understands only the binary

language (language of Os and 1s). The person who does the programming at machine level is known as
Machine langauge programmer. For writing machine level language, the person must know the hardware
level details of processor and the memory.

The instruction consists of two parts :
Op code Operand

Op code specifies the name of operation and the operand specifies the data on which thg gperation is to
be performed. The data may be specified directly or through the register or through memory address.

The advantage in writing machine language is that no translator is required because it is written in the language
the processor directly understands. The disadvantage is that the program will run on that type of processor
only. Also it is very cumbersome to write the machine language program because one has to deal with

sequence of 1s and Os. oo
L 2

Assembly Language : , e,
It is an improvement over Machine language programming. It makes use .of Mnemonics Operation Code

and uses symbolic addresses, so program looks like written using some English language words. It is easy
for the programmer fo remember the Mnemonics Operation Code rather than sequence of 1s-and 0Os. .

Instructions in assembly language consist of 3 parts.

Label : Mnemonic OpCode Operand

Label specifies the symbolic address given to the instruction. This field is optional and used only if this
instruction is required to be referred by other instructions in the program. Mnemonic OpCode specifies
the name of operation to be performed. Operand specifies on what data that operation is to be performed.

The advantage of using assembly language is it is easy for the programmer to remember Mnemonic Opcode,
which reduces errors in programming, program is easy to maintain.

The disadvantage is that the program will run only on that processor for which it is developed; the translator
is required to convert assembly language into machine language. The translator program which converts assembly
language into machine language is known as assembler.

High Level Language :

In the machine language and assembly language programming, the programmer has to understand the architecture
of the processor on which the program is to be run. High level languages are the languages which enable
the programmer to concentrate more on the logic part and not on the architectural details of the processor.
This improves the efficiency of the programmer. High level languages use English words and some mathematical
symbols. Examples of high level languages are Basic, COBOL, Pascal FORTRAN,C,C++,Java etc.

'.l“h§ advantages are it is easy to learn and use, the program is machine independent, and efficiency of programmer
is improved, easy maintenance of program.
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will convert high ]Eve
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ial converter (known as cpmpnler) wh:jc bl
are less efficient storage wise an isgy

vith machine language and assembly language. ‘ ' |
with machine languag s own separate compiler. Which meafls C compj,
Java programs. The compiler will generage ,

y that high level lamgu:tg‘e

on, which is not recognized b

‘B, languﬂge. Important feature of

am can o
tions and does not provide input-outy,

ar l: ts bit-wise opera ' .
ar language, supports on the data bit by bit, whig

rogrammer to do the operations .
«C’ is also known as middle level 'a“gUage.

modular. The large problem is divided into Sma]
hed as a éeparate sub problem and solution j;

f the large problem is derived. Because (f
d programming language.

‘C’ language has its own character set. ‘C’ program basically
ecial symbols.

* program are Alphabets (A-Z and a-z), Digits (0-9), Special

'
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The disadvantage is that it requires a Spec
language into machine language. The programs
For every separate high level language, you require .
will compile C programs while Java Compiler will compile
error, if the program contains any invalid instructi
3.3 FEATURES OF ‘C’:
Denis Ritchie developed ‘C’ language.
“C’ language is it is portable, by portability we mean that the progr
Other features are it is modul
statements. The bit-wise operations allow the p
is a feature of machine language. Because of this facility,
The other important feature of ‘C’ language is that it is
sub problems (modules). Each module is individually approac
found. Then all the modules are put together and the solution 0O
the modularity support, ‘C’ language is also called as structure
3.4 CHARACTER SET :
Every language has its own character set.
consists of keywords, identifiers, constants, operators and some Sp
The characters that can be used in a ‘C
Characters and White- Space Characters.
Special Characters - ~! @ #$ % & * () _+ 5 0 e B R W
White Space Characters —. Space, Tab, Return, New Line, Form feed
3.5 KEYWORDS :

Keywords are words whose meaning is fixed and is known by the compiler, you can not use it for othe
purpose i.e. we can not change the meaning of keyword. Keywords are also known as reserved words

The keywords must be in second alphabet. o

The ‘C’ lanLguage keywords as per ANSI standard.

auto double o if static
break else ' int struct
case enum long. switch
char extern near : typedef
const float register union .
continue far ‘ return unsigned

default for short id

; voi
do goto signed while

L —————— ' -
v -
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3.6

3.7

IDENTIFIERS ;

These are the words whicl,
symbolic constants, functiong
of the program becomes o

are defined by the brogmmmcr in a program. Identifiers can be the variables,
, procedures. The name of identifier should be meaningful so that the maintenance
asy. The rules for naming an identifier arc

®  The first character myg be an alphabet.

° Underscore (%) g valid letter.

° Rese ds e Ik ; 3 s
rved words i.c. keywords can not be used as identifiers.

e  Identifier names are case sensitive. i.c. name and Name are treated as different identifiers.

STRUCTURE OF A ‘C’' PROGRAM :

Every ‘C’ program has to follow specific structure. 'C’ program must have at least one function called as .

smain(). The main():function has control over. the other part of the program. Execution of the program starts

from the main() function. The *C’ program structure is as shown below: , |

Documentation * ¢ 95T (4.
Header files ' ' -'oid o0

T NG -
Constants ‘and Global variables *
main ()

{

Statement (s)

|

"User defined functions and proceduréd'iwith their body o

Program : — - : .

/* Write a program to print the 'mhessagé
Hello ! */
#include <stdio.h> ;
"Yoid  main() BRI AL ) a2t
printf(\“Helld 1) ; : s

g =1 g . -,
% r 3
e ‘ . s
- N,

When, We run this program, the result will be

Output :

Hello !

Now, let us relate the above program with the structure of ‘C’ program. In our program we have not put
any documentation regarding the person who developed the program, date on which it was developed, and
the purpose of the program. If we want, we can write it as documentation using comments. Comments
will be introduced later. ‘

The line #include <stdio.h> includes the header file named as stdio.h. This file is necessary to be included
in our program whenever we are doing Input-Output operations. In our program, printf () function is for
displaying some data on screen (Output operation), so stdio.h must be included.
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ALT-X Kkey.

ants or global variables. g |
in() function. The void ke)./worf(‘i mzl)cjt,cs it -d()e
and } the body of main() func is wriy,
indicates the end of the prograny

In our program, we have not used any symbolic const
s the ma
e brackets 1
he symbol }

Then, next is the line void main() which indicate
not return any value to operating system. Within th
The symbol { indicates start of main function, while t

The statement printf(*Hello 1*); actually prints the
Hello !

message on the screen. In ‘C* all the statements must be

terminated by semicolon 3’ symbol. That g !

reason why there is a semicolon after printf(*Hello ).
Following figure shows the Turbo-C IDE with a program
= File Edit Search Run Compile Debug Project Options Window Help o+
5 =[]]——=—=x
- =

megsage

=——=—=—=——o[m]=——— \GTU\CMAT\HELLO.C

| /* Write a program to print the
|| Hello 1 =/

|| #include <stdio.h> §, GEietid
| void main()

I { |

|| printf (“Hello !\n”);

I}

|

-----------------------------------------------------

---------
..........................................................
--------------------------------------------------------

=10:26
F1 Help F2 Save F3 Open Alt-F9 Compile F9 Make F10 Menu

As shown in status line, various function keys are given on the screen itself. For example, F2 key sav
your program, Alt-F9 key compiles the program and so on. When we compile a program, the source co
i.e ‘C’ program is translated in to object code. The program which is having syntax errors can not t
compiled. When we press CTRL-F9 key to run the program, the object code is linked with the libra
functions needed for execution of the program, and executable code is generated. If the program is havir
no errors , then the output of the program goes on to the user screen. To see the output of the progra
press ALT-F5 key. To go back to the editor screen, press any key. To stop Turbo-C program, pre

Program :

/* Write a program to print the message
Hello
World ! */ :
/* this program developed by XYZ */
#include <stdio.h> ' '
void main()
{ /* start of main() */
printf ("Hello\n World 1”); /* use of ‘\nr characters/
} /* end of main() */ \

When we run this program, the result will be

r .
A -
,
;
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I Output :

3.8

Hello
World !

f* this program developed by XYZ */. This linc is a comment and will be ignored by compiler. The
comment is written between /* and */, It improves the readability of the program. Similarly,

/* start of main() */ .
/* use of “\n’ character */ and /* end of main() */ arc comments.

In the printf{) statement the “\n® character is used. It is called as newline character, it forces the string
after “\n’ to appear on the next line. So Hello and World ! are displayed on scparate lines.

CONSTANTS :

As the name suggests, constant is something whose value does not change throughout the program. The
‘C” language supports following types of constants:

¢ Numeric Constants

Numeric constant is a number type of constant. It can be Integer constant or Real constant. Integer constant
can be positive or negative number. In integer constant the special symbols such as space, comma, currency
etc are not allowed.

Following numbers are valid integer constants:
15
-345
0
+7463
- -'While, following numbers are not valid integer constants:

5,000 |

15 76 .

540

¢ language also supports constants in other number system such as octal and hexadecimal: Octal numbers

are preceded by a symbol 0 (zero) and hexadecxmal numbers are preceded by 0x or 0X.

Real constant is a number having fraction part written after decimal point. It can also be represented in

scientific notation also. Following numbers are valid real constants.
0.004
-0.34 !
6459
0.56
0.4e—2 scientific notation of .0.004
' —3.4e-1 scientific notation of -0.34

® Non-numeric Constants :
These are the constants which represent other than number. They are of two types. Character constants
and String constants.
Character constants are single character and are enclosed in single quotes. Characters are represented in
computer memory using a codmg scheme known as ASCII code. Every character has its associated ASCII
code.

i A
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. v ,
consists of two Charaq
" character. These X

Qab

. 3 ‘a
So, valid character constants are: ‘B é

ial type of characte
ape scduunccs st

e of pmbram.

hich actually

onstants W
" h backslash

Back slash constants are the speci art wit

These are known as escape sequences. Esc
sequences have their effect at execution tim

. g ing
Escape Scquences and their mean! g
' aning
Escape Sequence M
0’ End of String — NULL_/——4
e
‘\n’ End of line — take the control to next lin -
' ragra
r Carriage return—take the control 10 next parag p
age
A Form feed - take the control t0 next loglcal pag —
v Horizontal tab _—————-‘“'“'T'—/
v 1 iy :
b’ Back Space B .
A\ Prints backslash character \ _________‘__;f— == -
: ‘ g ==
‘\a’ Alert — provide audible alert = ?’T e
25 Double quote — prmts double quote—- vl ISR
String constant is a sequence of characters which are enclosed in double qllotes. —\{alll(_i _Character coﬂslan
- - are: = . N "' REET
Vel e ) T W o alat e
~ “Computer” —- - - - ~—- ‘ i AR e A S
UeB45T. i e ' : 0
uB” " i i L omh ese ) | 'i. "

3.9

Here, “~345” and 345 are different. The same apphes {0 “B” and : 30

VARIABLES :

In the program, the other type of identifier called variable Which is used whose value changes as the progm

statements are executed. So, variables are the identifiers whose value changes as opposite to constants. /

variable is an identifier, all the rules for naming an identifier applies to variables also,. ., . .- -
So, following are invalid variables O TR N (e p—
Name Remark i 2299507 T0u0 1
labc The first cllaracter is number : sl e
int int is a reserve word, it can not be used to declare identifier
double double is a reserve word, it can not be used to declare identifier o

sum qty space not allowed

o
’ g
-
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N
3.10 DATA TYPES :
The ‘C’ language supports 4 fundamental data types. These data types are as beloy

Type Purpose Size (Bytes) Range of values

char for storing characters and strings I Byte ~128 to +127

int For storing integers 2 Bytes ~32768 to +32767

float For storing real numbers 4 Bytes 3.4¢-38 to 3.4e+38

double For storing double precision floating numbers | 8 Bytes [.7¢-308 to 1.7e¢+308

3.11

In addition to fundamental 4 types of data, ‘C’ language supports different qualifiers such as signed, unsigned,
short and long. These qualifiers can be put before the fundamental data types to change the range of
values supported. These data types with their size and range arc as below.

Type Size (Bytes) Range of values ‘
unsigned char 1 Byte 0 to 255 :
unsigned int 2 Bytes 0 to 65535

short int 2 Bytes 32768 to +32767 ]

unsigned short int =~ - | 2 Bytes 0 to 65535 a ) -
long int 4 Bytes 2147483948 to +2147483647 7' "
unsigned long int 8 Bytes 0 to 4294967295

long double : 10 Bytes 3.4 4932 to 1.1e+4932

As shown in above two tables, when you want to store only positive numbers, then only unsigned qualifier
should be used. The long qualifier uses more bytes, so we can store very large number. So, whether to
use qualifier or not that depends on your requirement.

» 4}

VARIABLE DECLARATION :

—CR W

-In :C’ , the variable must be declared before using it in program. The syntax for variable declaration is:

datatype 'wvarl,var2,...,varn;

Here, datatype‘is one of the 4 fundamental data types with or without qualifier.” After the data fype we
have to write the name of variables separated by comma. Here, varl,var2 upto varn are the name of variables.
It is not necessary to declare all variables of same type in one line. /

Following are valid declaration of variables.
int 8sum, count;

float weight, average;

double rho;

char ‘¢c;

3.12 ASSIGNING VALUES TO VARIABLES :

Once the variable is declared, it can be assigned a value in the program. Assignment operator = is used
to assign a value to a variable. -

Syntax : -

variablename = +value;
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w

Example : -
weight = 55.5: | - s fo][owing syntax -
sum = 0 o time of dcclm’ﬂ“ ., ’

We can also assign a value 108 variable ! the TR yalue’

SS1g N ariablen

.Examplc :

int saum =0;
int 1length, count=0i

0 0

: ant occurs In
aces in @ Prok ere that const thepi

When a constant is used at many pl t wh
needs to be changed, then we need to chang€ at ¢ rogram is to be understood by Olher[
s-th o { the same p 4 SO[Viﬂg these problems. Her

e It. 1
— so modification of program becomes difficu helps us 1 . -

gLt =~ ic constant : is.used in t
then understanding becomes difficult. The symbolic symb"hc namé¢ he pr

constant is given a symbolic name and instead of €
Symbolic constant is defined as below :
#define symbolic_name value
Example :
#define FLAG 1
' #define PI 3.1415

Here, FLAG and PI are symbolic consta

in the naming of symbolic constants.
1t explains the concep

it is advisable to us€ uppercase char
«.” at the end.
he values to var

nts. For better readability,
See that there is no semicolon
t of declaration: and assigning t

Following program with flowcha
and using symbolic constants.

Flowchart : ' :
: ( Start ) )

area = pi*rad*rad
circum = 2*pi*rad

i

print area,
circum

Y

(Tfﬁ Start )

4 4 [
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Program :

/* Program illustarting use of declartion, assignment of value to variables. Also explains how to use symbolid
constants.

Program to calculate area and circumference of a circle */

#include <stdio.h>
#include <conio.h>

#define PI 3.1415 /* no semicolon here */

main ()

{

float rad = 5; /* declaration and assignment */

float area, circum; /* declaration of variable */

clrscr();

area = PI " * ~rad .*rad;
circum = 2 - % PI *rad;
printf (“Area of circle = %f\n”,area) ; :

printf (“Circumference of circle =%£\n”,circum);

}

Output :

Area of circle = 78.537498

Circumference of circle =31.415001

3.14 ENUMERATED DATA -TYPE : .'-°

It is a user defined data type. As a. programmer we can deﬁne our own data types. We can define more

than one integer symbolic constants. A N
Syntax : | ‘
" enum identifier (valuel,value2,..,valuen);
Example : |
enum day (sun,mon, tue,wed, thu, fri,sat);

Here, enum is a keyword, day is a data type defined & the possible values are as specified in brackets.
.So, any variable declared of day type can have values which we have specified within brackets.

We can declare variable of enum type as
enum day today;
We can assign value to variable as -
today = sun;

The compiler automatically assigns integer digits beginning with 0 to all the enumerated constants. For the
above ‘example, sun=0, mon=1,... and sat=6. »

We can also create the enum type for name of months.

Example:

enu jan= ' . 2
mmonth(jan=1, feb,mar,apr,may, jun,jul,aug,sep,oct,nov,dec);
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i i i —72 mar =3 and at last dec=12. No
Here, jan is initialized with value =1, so compiler will assign feb=2,mar =3 Wy,

can declare variables of month type and use them in the program.

3.15 TURBO-C IDE HOT KEYS :

Following table shows important hot keys in Turbo-C IDE. Remembering the hot keys will help in WorkinE

efficiently while writing, compiling, debugging and running the program.

Hot Key Meaning
Fl Activates on-line help
F2 Save the current file
F3 Load a file
F4 Execute program until cursor is reached
F5 Zoom window
F6 Switch between windows
‘ F7 Trace into function call
F8 Trace, but skip function call
F9 Compile and link a program
w2 o E10 . | Toggle between editor and main menu e LA
ALT-F3 Pick a file to load :
ool ols o ALT-FS5- + | 'Go to user screen
7_4“ ALT-F9 | Compile file and create object file
' “ORET-C | Activate compile menu :
L CALT-D | Activate debug menu % . |
ALT-E Activate editor - ke ,
ALT-F Activate File menu "r"";
e “'ALT-P | Activate project menu e ) :“ s
ALT-R Activate run menu - -
ALT-X Quit Turbo-C IDE
CTRL-F1 Context sensitive help e
CTRL-F7 Set a watch expression B ‘.‘
; CTRL-F8 | Set or clear a bréakpoint ;
CTRL-F9 Compile and execute the program

3.16 DIFFERENT FILES IN A ‘C’ PROGRAMMING ENVIRONMENT:

There are mainly four types of files which a student should know about. They are: source code file, headt
file, object file and executable file.

Source code file @

It contains the source code of the program. Its extension is ‘.c’. Normally it contains main () fﬁﬁction an
may include other header ﬁles
Header file @

These are the files having extension ‘h’. It contains definitions of built-in functions. When header file i
included, related definitions are automatically available in the program.
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5 antaa
Object file : : .

When we compile a program us; s e - :
: m usin it wenerates a compact binary code in a file. The obj
file has extension ‘.obj’. g a compiler, It p ry e object

Executable file :

The linker program generates the executable file by linking various objec
file. It has an extension ‘.exe’

t files and creates one executable

3.16.1 Compilation and execution of a program :
Library files

Source files Object files B .—- Exe file

Fig 3.1

As shown in figure 3.1 Source file (<) file is compiled by compiler
it is linked by linker with-other .obj library files and an executable fi

and object file is created (.obj) and
le is created which can be executed.

o " . SUMMARY :

o  Denis Ritchie developed ‘C’ language. Imiportant features of ‘C’ language are: It is portable, Modular
structured programming language. By . o difar A

. Character set of_ ‘C’ language consist of Alphabets(A—Z and.a—z), THETR .
and white space characters. ... :

«  Keywords have fixed meaning in a program. They are also

«  Symbolic constant is a name given fo some constant value. Instea
program, we use symbolic constant.“Example is: T

#define PI 3.1415 _ :
+  Enumerated data type is a user defined data type. We can define 'our own ‘more than one symbolic
with- 0.-

constant. The compiler automatically--assigns integer digits beginning

R R T
“known as reserved words.

d of using constant value in a

77 MCQs :
1. The translator program which converts assembly language into machine language is known as

(a) Compiler _(b) Assembler . (c) Interpreter.”’

2.  The translator program which converts high. level language into machine’ language is known as

(2) Compiler ~ - _ ' (b) Assembler ' (c) Loader
3. Which is not the feature of ‘C’ language?

(a) Portable (b) Modular (c) Structured - (d) None of above
4:* - Which-one is not a keyword of ANSI ‘C*?
(a) goto (b) int (c) static 5 (@  dynamic
5. Which one is valid constant in ‘C’? :
@ 2000 () 40 (). 15:76%7 (d) None of above
6. Which escape sequence will provide horizontal tab ?
(@ o (b) thocfiled (c) ‘W’ ~ (d) None of above
7. Which one is valid variable? '
(a) sum (b) temp (c) rate_of int | (d) All of above
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3.13
to store only positive numbers ?
8. Which qualifier should be used when we want to ( \ shart ~ (d) None of aboy,
| )l e
(a) signed (b) unsigne bolic constant FLAG with value 1 ?
9, Which one is correct definition (o define symbo tcfine Fl A6 1 @ None 5 above
- ) hde -
(@ #define FLAG =1 (b) #define FLAG =13 (c) |
ile e oxtension (h is called as
10. The file having extension T ” Object fil () Exccutable fi
(a) Source file (b) Header file d
1. Cisa language.  Low level
— | achine level (@) Low leve
(a) High level () Middle level (c) Machine I¢
12.  Which of the following is a correct statement
(a) Variable name must start with underscore -
(b)  Variable name must have digit
(c) Variable name must have white space character
(d) Keyword cannot be a variable name.
13. A declaration float a, b; occupies of memory ? i e
es
(a) 1 bytes (b) 4bytes (c) 8 bytes (d) y
14. In C language a variable can not start with:
(a)  Special character except underscore (b) Number
(c) Both a & b (d) Alphabet
'15. Macro is used to : ,
(a) save memory (b) fast execution (c) Both a and b (d) None of above
: ANSWERS :
1. (b) 2. - 3. (@ 4. (d 5 AT T+~ (b) 7.  (d)
8. (b 9. (¢) 10. (b) 11. (b) 12. (d) 13:= (o) 14. (c)
15. (©) : ;
: EXERCISES :
1.  List the features of ‘C’ language.
2. Explain the structure of ‘C’ program.
3. List and explain the fundamental data types of ‘C’ language
4,  Explain the statement: “ ‘C’ is a middle level language”.
5. What do you mean by constants in C language? Explain types of constants in detall
6. Compare symbolic constants with enumerated data types.
: ANSWERS TO SELECTED EXERCISES :
5.  What do you mean by constants in C language? Explain types of constants in detail.
Ans :

. Constant is something whose value does not change throughout the program. C language supports followi!

types of constants.
4+  Numeric Constants
= Integervconstant examples
- 15
- -345
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— 3.14
= Real constant examples
- 0.004
-y -0.45
- 54534
< Non-numeric Constants
= Character constants are single character and enclosed
in single quotes. Examples
- ‘B’
= ‘a’
- 8
= String constant is a sequence of characters which are
enclosed in double quotes. Examples
= “Computer”
- “Programming”
- “123”
: SHORT QUESTIONS :
1. What are keywords?
= Keywords are reserved words ina programming language. Meaning of keywords is fixed and can not be
changed by the programmer. :
2.  Why comments are used in a program?
= Comments are used in a program to improve readablhty of a program. The comment can be written between
/* and */.
3. What are qualifiers in ‘C’?
=  Qualifiers are words which are written before basic data types in ‘C’ to change the range of values supported
by basic data types. Qualifiers in ‘C” are : signed, unsigned, short and long.
4. “C’ is which type of language?
— ‘C’ is middle level language; because it has assembly level as well as high level language features.
5. What is the extension of ‘C’ program?
=  Extension of ‘C’ program is .C .
6. What are.enumerations?
=  They are a list of named integer-valued constants.
Example: enum color {black, orange, yellow, green, blue violet};
The enum actually declares a type, and therefore can be type checked. .
7. Is it possible to have more than one main() function in a C program ?
= No, The function main() can appear only once. The program execution starts from main function.

K/
o

77N\
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4.1

O Increment and Decrement operators

INTRODUCTION :

Operators help in doing various operations. «C’ language supports rich sct of operators. The operators can

be divided into different categories as shown below.
Relational operators

o  Logical operators . Assignment operators

. Conditional operators

Other special operators

g one or more operands and may
name of a function. For example,

. Arithmetic operators .

. Bitwise operators N
n is a formula havin

iable, constant or a
and b with ‘+’ operator.

The operators are used inside expressions. Expressio
have zero or more operands. The operand can be a var
following is an expression involving two operands a

a + b
4.2 ARITHMETIC OPERATORS :
Arithmetic operators are used to perform arithmetic operations. ‘C’ language supports following arithmetic
operators.
Operator name Meaning

+ Add

- Subtract

N - Multiply

/ ’ Divide

% Modulo division (Remainder after division)
The ‘C’ language does not provide the operator for eprnentiation. + and — operatbrs ‘can be used as unary
operator also. Except % operator all arithmetic operators can be used with any type of numeric operands,
while % operator can only be used with integer data type only.
Following program will clarify how arithmetic operators behave with different data type, particularly the use
of / and % operator.

Program :

/* Program illustrating use of arithmetic operators. The numbers x and y are initialized in the program
itself with x = 25 and y =4 */ . :

#include <stdio.h>

main()

{
int x=25;
int y=4;
printf(“%d + %d = %d\n”,x,y,X+Y) ;
printf(“%d - %d = %d\n"”,x,y,x-Y);
printf(“%d * %d = %d\n”,x,y,x*y) ;
printf(*%d / %d = %d\n”,x,y.x/y):

printf(*%d %% %d = %d\n”,Xx,y,x%Yy);
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Output : -
25 + 4 = 29
25 - 4 = 21
25 * 4 = 100
25 / 4 = 6
25 % 4 = 1 s S

Explanation : First three operations are obvious. The division operation gives the ar?;,lw[;er '6 becays,
variables x and y are integer variables, when we use / with integer operands the result will be integer ;.
While, % operator produces the remainder after division of 25 by 4.

Following program explains how to get data from user using scanf() function.

Program :

/* Program illustarting use of arithmetic operators. This program uses scanf() function to get the numbe,
from keyboard */

#include <stdio.h>

main()
{
int x,y;
printf (“Enter the values of x and y\n”);‘
scanf (“%d%d”, &x, &y) ; ‘
printf(“%d + %d = %d\n”,x,y,x+y); o

printf(“%d - %4 "= $d\n”,x,y,x-y) ;
printf(“%d * %d = %d\n”, x,y,x*y) ;
printf(“%d 7/ %d = %d\n",x,y,x/y);
printf(“%d %% %d = %d\n”,x,y,x%y) ;
} i
Output : = =

Enter the wvalues of, x and vy

-25 3
-25 4+ 3 = =22
-25 - 3 = -28
-25 * 3 = _75
-25 ./ 3 ‘miilg
=25 % 3 = =1

Look at the last line of output.

Run the program again and try giving positive value of x and negative value
for y and check the output.

Following program explains floating-point arithmetic.
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’ Program : )
ahrenheit temperature to centigrade.

/* Write a program to convert F

This program explains ﬂoaﬁng-poinl:niﬂnncﬁc.'Thc formula is ¢ = 5/9*(f-32).
In the program, if we write the formula using 5/9 then, it will result into 0.
Because in integer arithmetic 5/9 =0.

To get the correct answer we should write the formula as ¢= 5%(f-32)/9 or

c= 5.0/9 * (f-32) orc ~5.0/9.0%(f-32) so that integer gels upgraded to real. */

#include <stdio.h>

#include <conio.h>

main ()

{

float fahr,cent;

clrscr() ;
temperature in Fahrenheit\n”);

printf(“Give the value of
scanf (“%£f”,&fahr) ;

= 5*(fahr-32)/9;

cent =
printf (“Fahrenheit temperature

printf(“Centigrade temperature

%f\n”, fahr) ;

%f\n”,cent) ;

}

Output :
Give the value of temperature in fahrenhit
100 ' o
Fahrenhit temperature = 100.000000
Centigrade temperature = 37.777779.
Program : :

/* Write a program to find sum and average of 4 integer numbérs */

#include <stdio.h>
#include <conio.h>

main(f

{

int- nl,n2,n3,n4;
int sum =0;
float avg=0;

clrscr();
printf(“Give four integer numbers\n”);

scanf (“%d%d%d%d”, &nl, &n2, &n3, &n4) ;
nl+n2+n3+n4;

sum = _
avg = sum/4.0; /* See 4.0 is used and not 4. We can not write
avg=sum/4 because sum and 4 are integers. So answer will be
truncated, which will be wrong */
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%:i_\_n;;nl.nZ.nB,n4fsum) ;o
printf(“sum of %d %d %d %d = _%f\n”,nl,n2,n3,n4,avg);
printf (“Average of %d %d %d %d =
) —
Output : -
Give four integer numbers
1 2 3 g4
Sum of 1 2 3 4 = 10
Average of 1 2 3 4 = 2.500000
—_—
The precedence of arithmetic operators is
* / % first priority
+ —second priority com s £ left to
If in an expression, the operators having same priority occur, then the e‘_’?"““‘“‘?” 1S Irom left to right g
expressions written in brackets are evaluated first. )
4.3 RELATIONAL OPERATORS :
Relational operators are used to compare variables or constants. In progra_mming, relat_ional ?psraiors;
used to compare whether some variable value is higher, equal or lower with other yanable. C ]angna
provides following relational operators. ' .
Operator name | Meaning
= ~ Equals
I= ‘ Not Equal to
< 1 Less than
> Greater than
<= ____Less than or equal to ) i
>= o Greater than or equal to
- Relational operators can be used in an expression. The operands of relational operatofs “can be consta
variables or expressions. The relati(?nal expression will have value either True (1) or False (0). Follow
are some examples of use of relational operators. For example, if a=2, b =3 apd c=5_then,
a < b (true)
5> 3 (true)
4 < 8 (true) ) )
a >5 (false)
bc (a+c) (true)
4.4 LOGICAL OPERATORS :

Sometimes in programming, we need to take certain action i
operators help us to combine more than one condition, and b
‘C’ language supports following logical operators.

f some conditions are true or false. Logi®
ased on the outcome certain steps are taket

Operator name Meaning
& Logical AND
T Logical OR
! Logical NOT (Negation)
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Logical NOT is an unary operator. In an expression, we can use more than one logical operator. If more
than onc¢ operator 15 used, | (NOT) is cvaluated first, then && (AND) and then || (OR). We can use

parentheses to change the order of evaluation.

For example, if we have a=2, b=3 and c=5 then,

Expression Value Remark
a<b && c==5 true both expression are_true
| 1 (5>3) false 53 is true & ncgation of true is false
a< b || e>10 true a<b is truec which makes the expression true
(b> a)&&( c!=5) false ¢ =5. so second condition false
(b<c||b>a) && (c==5) | truc Both sub expression arc true

ASSIGNMENT OPERATORS :

We have already used the assignment operator = in previous programs. ‘C’ language supports = assignment

operator. It is used to assign a value to a variable. The syntax is
variablename = expression;

The expression can be a constant, variable name or any valid expressio
operators, assignment operator has the least precedence i.e +,-,*/and %
‘C’ language also supports the use of shorthand notation also. For example, the sta
written using shorthand notation as a += 5. So, shorthand notation can be used for
form is 3 : '

varname - = varname operator expression; -

n. In an expression involving arithmetic
will be given more priority.

tement a=a+5 can be
any statement whose

into

varname operator= expression;
Use of shorthand notation makes your statement concise and program writing becomes faster particularly
when the variable names are long in size.

P Assignment operétor Shorthand
- a = a 15:;' i a +=5;
‘ a = a-5; a -=5;
a = ﬁ*5; 0 a ;*=5;

a = a/5; - a /=5;

a = a%5; (assuming a as integer) a ;:5,

Program :

/* Program explaining short hand notations */

#include <stdio.h>

#include <conio.h>

main ()

{
int a;
clrscr(); ,
printf(“Give the value of a\n”);

scanf (“%d”, &a) ;

a += b5; /* a= a +5 */

\ ' ‘
\
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printf (“a= %d\n”,a);
a -= &5; /* a = a-5 */
printf (“a= %d\n”, a) ; |
a ¥=5; /* a = a*r 5 w/ E
printf (“a= %d\n”,a) ;
& /=5; /* a= a /5 */
printf (“a= %d\n”,a) ;
a %= 5; /* a= a %5 #/
printf(“a= %d\n”,a);
} o —
Output : B
Give the value of a
. .
a=s
a=
a= 20
a=
a= 4

4.6 INCREMENT AND DECREMENT OPERATORS :

Sometimes we need to increase or decrease a variable by one. We can do that by using assignment operator
=. For example, the statement a = a +1 increments the value of variable a, same way the statement
a= a-1 decrements the value of variable a.

‘C’ language provides special operators ++ (increment operator) and — (decrement operator) for doing this.
These operators are unary i.e it requires only one operand. The operand can be written before or after
the operator. If a is a variable, then ++a is called prefix increment while a++ is called postﬁx increment.
Similarly, —a is called prefix decrement while a— is called postfix decrement.

If the ++ or — operator is used in an expression or assignment, then prefix notation and postfix notation
give different values. One should use prefix or postfix notation carefully in an aSSIgnment or expression involving
other variables.

y &

Program :

/* Program showing use of increment ++ and decrement — operators */

#include <stdio.h>
#include <conio.h>
main ()

{

int x=10;

int y;
int z=0;
clrscr();

x' incremented using postfix notation x=11%/

x++; [/*

++x; /* x incremented using prefix notation x=12+/

= — S

t
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y = ++x; /* x incremented first and then assignea

to y. y=13 x=13 */
printf(“Value of x=%d y=%d

and z=%d\n”,%,y.,z);

z= y--:/* Y assigned to % girst and then decremented
z=13 Y -_—12*/ ’
printf (“Value of x=%d y=%d and z=%d\n y X, Y 2);
i e I
. —

tput :

value of x=13 y=13 and 2=0"

value of x=13 y=12 and  z=13

If we execute following code,
“int x = 10;
void main ()
{
int x = 15,y
y = X++4;
printf("%d %d",++Y¥. X++) ;

}
In above program,
Statement - Effect
int x = 10; x=10
int x = 15,y; x=15 (local value in main()) y =random value
y = x+H; y=15 and x=16 ‘
printf(“%d %d”,+*y, x+); | Y incremented first s0( y=16)' , x printed first & then incremented

4.7

So, output
16- 16

CONDITIONAL OPERATOR (TERNARY OPERATOR) :

‘C’ language provides ? operator as a conditional operator. It is also known as a ternary operator. It is

used as shown below.

exprl 7?7 expr2 :expr3;
where exprl is a logical expression, logical expression can be TRUE or FALSE. expr2 and expr3 are expressions.
exprl is evaluated first, and depending on its value TRUE or FALSE, either expr2 or expr3 is evaluated.
If exprl is TRUE, then expr2 is executed, otherwise expr3 is executed.
Actually, use of ternary operator is an alternative use of if..else statement, which we will study later.

\ 7 l
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/* Write a program to find maximum and minimt

#include
#include

main ()

{

<gtdio.h>

<conio.h>

int x,y,max,min;
clrscr();

printf(“Give two integer T

Programming for p,

/—\Q

nur 0
i of tWO Petatg i

erB\n”’;

scanf (“%d%d”, &x, &Y) ; i a jogical expression y
ma.xx = ix>y) ? X: Yi ;: :::; ig a logical expl;ession .
min = x<y) ? x: Yi n”,%,Y,max) ;
printf (“maximum of %d and %d %S f :::nn,x,y,min);
printf (“minimum of %d and’ %d 18 7
} e — o~
Output : / PR
Give two integer numbers
3 6
maximum of 3 and 6 is = 6
minimum of 3 and 6 is = 3 —

4.8 BITWISE OPERATORS :
We know that internally, the data is represented in bits 0 and 1. ‘C’ language suppf)rts some operators y
can perform at the bit level. These type of operations are nf)rmally done_ in ass‘er?bly or mac
level programming. But, ‘C’ language supports bit level manipulation also, that is'why ‘C’ language is
known as middle-level programming language. ‘
Following table shows bit-wise operators with their meaning.

Operator name Meaning
& Bit-wise AND
, ; f Bit-wise OR
Abdie Bit-wise Exclusive OR (XOR)
<< Left Shift
>> Right Shift
- Bit-wise 1’s complement

One character requires 1 byte(8 bits) of storage, while integer requires 2 : - gividual|
are numbered as follows. 9 Bytes(16 bits). The mdxv_ ‘

8 bit character
7 6 5 4 3 2 10

—

16 bit integer
14 13
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The bit numbering is from right to lefl.
Following table explains the basic &, | and *
Bitl & Bit2 | Bitl | Bit2 Bit1 ~ Bit2
0 0 0

0 | 0 ' '

l 0 0 ' !
| | l ! .

operations.

Bitl Bit2
0 0

Let us understand with an example.

char x=15;

char y=8;
char z;
x will be reprusentcd n munory as bit sequence 0 ooot1 111
00001000

y will be represemed in memory as bit sequence

Following figure e\plams the various operations on x and y. The numbers written in brackets are the decimal

numbers.

x (13 0400011,11 X (15) 0000 1:1 11

y ® 00001000 y @ 00001000
&y @® 00001000 =y (15 00001111

x (5 00001111 y @ 00001000 ..z
y ® 00001000 - 7=~y 245 11110111 o

'z=xy(7) 00000111

The. << and: >>. operators are used to shlft the bits in left and right dlrectlons respectively. After .the <<

or >> operator some mteger number is written.

Example of <<

z =y << 1; it
will shift the blts of y one bit in left side, and 0 is inserted from right side.
1 |

y 8 00001000

z=y<<1(16) 000 I 0000(—1nserted

So, we can see that the left shift by one bit multiplies the number by 2. If we left shift it by 2 bits, the
number is multiplied by 4.

Example of >>

z=y>> 2
will shift the bits of operand y by 2 bit positions towards right side, and 0 is inserted from left side.
y (8) 00001000
z=y>>2(2) 00000010
il
inserted

Each one bit shift on right divides the number b |
y 2. We shifted 2
Here, the answer may be truncated if the operand is not even nunl::::rtowards ioeblalat b
x .
\
N i \ i
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/* Write a program to multiply and divide the given number by 2 using /

#include <stdio.h>

#include <conio.hs
main ()
{
int x;
int mul,div;
clrscr();
Printf(“Give one integer number\n”);
scanf (“%d”, &x) ;
mul = x << 1; /* left shift */
div = x >> 1; /* right shift */
printf (“multiplication ‘of %d by 2 = %d\_n"""m"‘l)l‘
printf(“division of %d by 2 = %d\n”,x,div);

} —

Output-1 : - -

Give ‘one integer number
5

multiplication of 5 by -2 = 10

division of 5 by 2 = 2 Y ' LN
Outpiut-Z :

Give one integer number

8 & I ) .' ,‘

multiplication of 8 by 2 = 16 '

division of 8 by 2 = 4

Explanation : -

In the first output, input is number 5 (odd number), so division operation output is truncated, while in secor
output, input is number 8(even number), so division operation produces correct answer 4.

4.9 OTHER SPECIAL OPERATORS :

‘C’ language provides other special operators. They are: comma operatdr, sizeof operator, arrow (->) operalt
dot (.) operator , * operator and & operator. The arrow (->) operator and dot () (;perator are membé
selection operators used with a data structure called as structure, while * operator and & operator are pormal
used with pointer data type. We will see more detail about these 4 Operatdrs in detail in later chapt®

Comma operator

(,) Comma operator is used to combine multiple statements. It is. used to separate multiple expressions.[

_has the lowest precedence. It is mainly used in for loop. We will study for loop in later chapters.

The expressions which are separated by comma operator are evaluated from ) : o tivil
) . ocla
of comma operator is from left to right. , left to “ght 1.c. ass
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For example, the following statement

= (x=5, x+5);

13

is equivalent to the statement scquence
x = 57

z = X +5;

program :

* Program demonstrating comma operator (;) */

e

#include <stdio.h>

#include «<conio.h>

main ()

int x,2z;
clrscr();

xX+5) ; /* comma

%d\n”, z);

z = (x=5.",

printf (“Value of z=

operator

here */

Output :

value of z= 10

sizeof operator :

sizegf 0 L
which returns the size in bytes. YN
The syntax is sizeof{operand) AN
For example,
sizeof (float) returns the value

sizeof (int) returns the +value

The statement sequence,
‘char c:
sizeof (c);

will return the value 1, because c is character type

perator is used to find out the storage requirement of an operand

4

4.10 PRECEDENCE AND ASSOCIATIVITY, OF OPERATORS :

When arithmetic expressions are evaluated, the ans
the operators used and also on the precedence an

seen what we mean by precedence of the operators, wh
“C’, the operators having the same precedence are evalua

upon the level at which these operators belong.

For arithmetic operators,

Operators Precedence Associativity
* /% first priority Left to right
+ - second priority Left to right

in memory. It is an unary operator,

variable, and character requires one byte of storage.

wer of that expression depends on the value of operands,
d associativity of the operators used. We have already
en we studied arithmetic and other operators. In
ted from left to right or right to left depending

Precedence and associativity of all operators is shown in following table.

\
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Associativity
Operators _—— | Left to right
C) L1 = & T Right to left i
Lo~ 4 "+ - * sizeof @ — | .ft to right ' W
* /% ¢ ‘ _—— | Leftto right :
+ - [ Left to right
<< >> ] Left to right
< <= > 3= — | Left to right
:= 1= ——— | Left to right
- ——— [ Left to right
— | Left to right
" — | Left to right
— — . | Left to right
= _¥= *= -= %= Tz 1= <<= >>= i Right 10 = .
: = — Left to right o
| s

- ) _ % g | etc i
From the associativity table, it is clear that unary operators like (+ d ,tSl?;(:fe . izt )tohlt: Ilght.u%
associativity. Similarly, the assignment operators such as ( =, *=, = =5 7 © (i) o hhins . HOUR
Let us consider following example, |

Assume-a=6, b=4 and c=9
For the statement, z = b-c *a; .
Will be evaluated as z =4 — 9 * 6 = 4 — 54 = -50. 3

In the above expression — and * are two operators. The * operator has higher precedence than ~ oper
so ¢ * a will be evaluated first, then + will be evaluated. .

[

The expression,

5-3 * 4 +6 /4 will be evaluated ‘as 3 *4 first, then 6/4,then — operation and at l‘dst"%t'rdperationi as sh

I Y

below. : . “
53*4 + 61/4 ' . ' ; = B »

5-12 + 64

5 —12 + 1
.L :
-7 +1
-6 '
In an expression, we can use .the parenthesis to change the‘

example, in the expression 4 * (13 +6) — (14 +3) the order ¢
then 4 * result of (3+6) and finally the — operation wil] pe

order of evaluation. of sub expressios
f evaluation will be first (3 +6), then ¢
done. So the answer will be 29.
TYPE CONVERSION :

Whenever an expression involves two different types of ¢

) . Perands, ‘C’ | : onve®
rules to evaluate an expression. At a-time only one operatoy under co::iﬁzagf applleskthe tl);‘pfh: .
ration is taken.

A 4
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Program :

are of different type, then the operand with a lower type is upgraded to the higher type and then the operation
is performed.

/* Program demonstrating type conversion ¥/

#include <stdio.h>
#include <conio.h>

main ()

{

int a,b;

float c¢3;

double d;

a=5;

c= 5.5;

d = 4.0;

clrscr();

b = a *c +d /10;
printf(“value of b = %d\n”,b);

}

Ou

tput :

4.12

value of b = 27

Explanation :
In the statement b = a *c +d /10,
a*c will be done first, here a will be upgraded to float because other operand ¢ is float.

So, a*c will evaluate to 27.5. Then, d/10 will be evaluated, 10 will be converted into 10.0 (double) because
d is double. So, d/10 will evaluate to 0.4. Then 27.5 + 0.4 evaluates to 27.9. This value is assigned to
variable b, which is integer, so truncated value of 27.9 will be the value of b

ie 27 will be assigned to b.

In the case of assignment, )
o If ﬂoat is assigned to integer, then fractional part is truncated as shown in above program.

e If double is assigned to float, then rounding takes place.
o Iflong int is assigned to integer, then additional bits are dropped, recall that long int requires 4 bytes
while int requires. only 2 bytes. ’

TYPE CASTING :

}Vhen user needs the type conversion explicitly, then type casting is used. Remember that type conversion
is automatic while type casting is explicitly specified by the programmer in the program.

The type casting can be specified in following form

(typename) expression;
Here, typename is the name of data type we want to convert the expression to. The converted value is
used during evaluation of expression only, it does not change the basic data type of operand(s) of an expression.

For example, float(21) converts 21 integer to float 21.0
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/* Mﬂwmn(NmmmnmmgIww(3ﬁEE_:L’_,,’f"/”””ﬂ’—ﬂ"—_——_—‘\\\\
#include <stdio.h> '
#include <conio.h>
main ()
{
int sum =47;
int n = 10;
float avg;
e cast */
clrscr(); ¢hout tyP
avg = sum/n; Ao Wivg) i um */
v, a B8
printf (“avg=sum/n = %f\n {En type cast ©P
avg = (float)sum/n7 /*avg w%f\n” avg)'
printf(“avg:(fléat)sum/n =
avg = (float) (sum/n) i on (sum/n) */
/*avg with tYP€ B avg) i
_ n”,
printf (“avg= (£loat) (sum/n) = $£)
Qutput : i
avg=sum/n = 4.000000
avg= (float) sum/n = 4.700000
avg=(f£loat) (sum/n) . 4'00090'__’____—5———""' =
Explanation : N i .
: . . . while i d sum which is 47 is converte]
i i thmetic takes place, while in secon . / ; :
2; Bhe ﬁftt(l,l:lzt?ciﬁ;tll?gt;yl;;ef:;ferrlsion takes place and 10 becomes 10.0. So, floating-point arithmetic|
.0, so au . ' e
place. While in the last line of output, float type casting takes place on sum/n which is 4, converted
float becomes 4.0.
4.13 HEADER FILES :

The files included at the beginning of ‘C’ program and

The content of these fi

the
example, stdio.h
is why the name stdio.h where,

std stands for standard, i stands for Input and o
Same way, math.h header file contains prototypes of all

having an extension .h are called as header |

les go at the head of the program, in which the header file is included. In *C’ langy
prototypes of all the library functions are .categorized according to their function in header files.
header file contains all the library functions for standard Input- Output functionality,

stands for Output.
mathematical librafy functions.

For example, sqrt() fupction for finding the square root of a number, Pow() function for finding powe
) or findin

a number.

Following is the list of mostly used header files

. stdio.h contains standard input-Outﬁut functions

° math.h contains mathematical functions, :
conio.h contains console input-output fanctions,

e At
e, WU v

Scanned with CamScanner



|4

operaf”s and Expressions

414

Program :

4.16

\
e stringh cont

ai i ST
AINS string processing functions.

type.h ai . ’
. ctyp contains character type checking functions.

The advantage of using the header files is that we do not have to write the code again and again in each
program. Whatever library functions we are using, we have to just include the name of the header file in
which the prototype of the function is defined. If '\vc forget to include the header file in the program, and
try to use the library function defined in it, Ih'cn compiler will generate an error message. Detail of header

files can be found in the reference manual

PREPROCESSOR DIRECTIVES :

Preprocessor 18 a program that processes the source program before the control is given to the compiler.
preprocessor understands some commands known as preprocessor directives. The directive begins with symbol
#. There are many directives which the preprocessor understands. We have already used the directives include
and define.

For example,
#include <stdio.h>
# define PI 3.1415
Include directive includes the file mentioned after it, while define directive defines a symbolic constant.

Following program uses symbolic constants.

/* Write a program that demonstrates symbolic constants */

#include <«stdio.h>
#¢include <conio.h>
#define cube(x) (x*x*x)
void main()
{

int ans,a;

clrscr();

- a=3;
ans = cubel(a);
printf (“Answer = %d\n”,ans) ; ’
}
Output :
Answer = 27

4.15 SOLVED PROGRAMMING EXAMPLES :

Eogram 5

/* Write a program to exchange two variables, */

#include <stdio.h>
#include <conio.h>

void main()

{
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int x,y,temp;

clrascr():;

Output :

After exchange

W

Program :

/* Write a program to exchange two variabl

#include <stdio.h>
#include <conio.h>
void main()

{
’ int. x,y:

clrscr():

printf (“Before exchange Xx
AX=X+Y7
Yy=%x-Yi
X=X-Y;

}

es without use of third ya

printf (“After exchange x =%d and ¥y

x=5;

Y=3,’ 4 and Y =96d\nu,x’y) ;
printf (“Before exchange X =% ,

temp =X;

X = Y:

y = temp: -%d and Y =%d\n" ’ x, Y) ;

printf (“After exchange x
} ‘:ZZZZZ:ZZZZ:ZZZZZZZZZZZ:Z:ZZ::::ZZZZ:ZZZ:

.
-3

Before exchange x=5 and y=3 : P 85 "A
x=3 and y=5 RS

ﬁabk'*/f

52 .

4d and y =kA\TRYLE L

roaal;

=%d\n",x,y); __

"OQutput :

pefore exchange X =5 and y =3

After exchange x =3 and y =5

—

B

Program :

b. Area = | *b Perimeter = 2*%] + 2%p

/* Write a program to calculate area, perimeter and diagonal length of rectangle of length 1 and width

Diagonal Length = sqrt(1*1 +b*b) */ ——
. #include <gtdio.h>
#include <conio.h>
#include <math.h>
i
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void main() ———
{ ,

int 1,b;
int area, peri;
float 4;
clrscr();

int ()
printf(“Give length ang width of rectangle\n”);
scanf (“%d%d”, &1, gp),

area = 1xb;
peri = 2%1 2%b;
d = sqrt(l*1 . b*b) ;

/*  find S8quare root of numbér in Dbrackets */
Pri?tf(“Area = %d Perimeter = %d Diagonal Length =
peri,d);

R

418

= %f\n”,area,

Qutput : .
______-—-.— v ) Y 1‘,
Give length and width of rectangle
3 5
Area = 15 Perimeter = 16 Diagonal Length = 5.830952

| Program :

/* Write a program to evaluate the polynomial 3x"3 - 4x +9 *i

#include <stdio.h>
#include <conio.h>
#include. <math.h>
void main(f'

{

float x, ans=0;

' f‘/ clrscr();
‘- 3 printf (“Give value of x\n”);
scanf (“%£”,&xX);
ans = ans + 3 * X¥*X*X;
ans = ans - 4*xX;
‘ans = ans' +9;
printf (“Value of polynomial is = %6.2f\n”,ans);
L ‘
Output :
Give value of Xx
2
Value of polynomial is = 25.00
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. SUMMARY :

vhich can be categorized as: Arithmetic operators, Rcliih(,
il

[ncrement and Decrement operators, Conditional Opery,
I

rators ¥

*C" language supports rich set of ope
rators,

operators, Logical operators, Assignment ope

Bitwise operators, other special operators. o after division
. 2 ﬂ i

% is a modulo division operator. It gives remainder . |

‘ alternative to if.else statement.

: onditi serator. It is an
Ternary operator 7 1s a conditional 0] o 1

i : iativity of operators in an e ‘
Juation depends on precedence and associativity ol opera Xpresg,

Result of arithmetic expression €va X } : ; )
i , ators and associativity explains evaluation from left to right o
Precedence explains priority of oper: Iy

to left.

In an expression, if opera \

as Type conversion and is automatic. o
’ . : ing i ici i mer. It is specif.

Type conversion is automatic, while Type Casting is explicitly specified by the program Pecifie,

(typename) expression;
Header files have .h extension. Header file contain t
readily available to programmer for use.
Preprocessor is a program which pre—processeé the directives such as include and defin
file. The directives begin with # symbol..
include preprocessor directive is used to include header file and other files in a program.

nds are of .differcnt types, the ]owcf type is upgraded to higher type. This ig il

he definition of various library functions, whicy, .

e in source .

define preprocessor directive is used to define symbolic constants in a program.

: MCQs :
Which operator can be used only with integer ‘numbers?
() + : (b) - (c) % @. I
Which operator is used to find remainder after division? .
(a * ® / ONES @ %
What is the value of expression 5/9 in ‘C’? ' ' .
(a) 0556 ® 0 T @ 1 (d) None of above
Which operator has higher priority while evaluating arithmetic expression?
(@ + E ® - ‘
(c) % : (d) All have same priority
What is the symbol for logical OR operator? :
(a) = (b)) & ) && @ |
Which operator is unary? ) :
(@’ — B () + (d) Both a and ¢

What is the output of following code?

void main()

{
int ~x-=-715,y;
Y = X++;
printf (“%d %d",++y, x++);
}
(a) 1516 (b) 16 16 (c) 16 15 (d) None of abow
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8.

10.

11.

16.

17.

18.

19.

20.

21.

22

23,

Which one is correct use of ternary operator? :
(b) exprl ? expr2::exprl;

(a) exprl ? expr2 : expr3;
(d) exprl expr2 7 expr3;

(c) exprl = expr2 :expr3;
What is value of z for following code?

int y=8;
Z= Y >> 2; ° N
(a) 8 b 2 (c) 4 (d) None of above

Which operators have right to left associativity?

(d) None of above

(a)  Arithmetic (b)  Relational (¢) Assignment

5 -3 * 4 +6 /4 cvaluates to

(@ 3 b)) -6 (c) 3.5 (d) None of above
4% (3 46) - (4 +3) evaluates to

(@ 8 by 27 (c) 1 (d) None of above
Type conversion is

(a) Automatic (b)+ Manual (c) Both a and b (d) None of above

To round off x, which is a float, to an int value, Which one is correct way?

(a v = (in)(x + 0.5) (b) y = int(x + 0.5)
(c) y = (in)x + 0.5 d y = (in((int)x + 0.5)

Which bitwise operator is suitable for checking whether a particular bit is on or off?

(a && b & c) | (d) |l
Ternary operator operates on how many operators?

(@ 2 b) 1 (c) 3 (d 4
Which conversion character is associated with short integer?

(a) %c (b) %hd (c) %d 9 (d %f
What will be printed if we type the-statement printf(“%d\n”,’d’); .

(a 0 () 100 ‘ (c)  error @ d
Which header file is essential for using printf() function ? L

(a) texth . (b) strings.h (c) stdio.h d) stremp.h

Which of the following is a symbol for AND operator? .

@ | ® & © && @ S
What will be the output of the following code

{

int x=10, y=15;

X = X++;

Y = ++Yi

printf(*sd %d\n”, X,¥)i

}

(a) 10,15 (b) 10,16 (¢) 1L16 . (d 11,15
printf() belongs to which library of ¢ |

({1) stdlib.h (b) stdio.h - (c) stdouth- (d) stdoutput.h
Which of the following is ternary operator? '
(@ 7?7 (b)y (c) 22 d :
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4.21
24, Which header file is essential for using scanf() function? (d) stdioh
(a)  ctype.h (b)  string.h (c) conioh
: ANSWERS ¢ 7. (b
6. (d)
© @ AW . W 5 @ , 14, (a)
8. () 9, (b 10. (c) 1. (b 12, (b) i ('l) 21, (¢)
15. (b 16, (¢) 17. () 18, (b) 19. (¢ 20. (¢)
22, (b) 23, (a) 24, (d)
¢ EXERCISES :
1. List the categories (various types) of operators in ‘C’ language.
2. What is conditional operator ? Write a small program using conditional operalor.
3. Explain with example working of >> and << operators. ( R Tiak
4. What is sizeof operator? How it is uscful? A
5. What is type conversion? Explain implicit type conversion and explicit typc convcremn with example.
6. What is header file? How they are useful? Write the name of any 4 header files.
7. What is a preprocessor directive? Explain the use of preprocessor directives in‘a simple program to calculate
the area of circle. p
8. Explain operator precedence and associativity, ' ’) ’.
9 What will be the output of following program segment? ' '
int i=2, j=4,k;
float a,b;
k = 1i/j*j;
a = i/j*j;- ¥ ; ;-
b = j/i =*i; . el TR WA
printf(“%d %d %f”, k,a,b); o L Lbne sy
10.  Find out incorrect variable declaration form following: iz begnig oo
(i) numl (i1) Area of circle (iii) 6PC (iv) num_2. .
1. Find out errors, if any in following code statements. - ' ; i ke e
int a,b=0; AR
float x; g
int float;
double p,q;
12. What will be the output of following code?
int b, a=5;
a++;
b= a++;
b++;
b = ++a;
printf (“%d%d”,a,b);
13. Write output of following expressions:

(i 21/ (int) 3.5 (i) 45 %10 -4 +4 (i) 25 % 4 /4
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—
: ANSWERS TO SELECTED EXERCISES :

{, List the categories (various types) of operators in ‘C’ language.

< ?
Ans. * C’ language supports rich set of operators, The operators can be divided into different categorics as

shown below.
. Arithmetic operators
+ - X%
. Relational operators
==(equality) I= < > <= >=
. Logical operators
&&(Logical AND) | | (Logical OR) !(Logical NOT)
. Assignment operators

= (assignment)

. Increment and Decrement operators
++ .(increment) — (decrement)

. ‘Co'nai'tjidfia'l Opérators (Ternary operator)

i

T o
exprl™? expr2 :expr3;

where exprl is a logical expression, logical expression
are expressions. exprl is evaluated first, and depending

or expr3 is evaluated. If exprl is TRUE, then expr2 is executed, otherwise expr

. Bitwise operators
& | A << > ~

. Other special operators _
, (comma) . (dot) - * (indirection) & (address of)

2.  What is conditional operator? Write ‘a small prdgram using conditional operator.

Ans. : Conditional operators is also known as ternaf'y»\operator ?
For example, the statement, oy

exprl ? expr2 :expr3;

where exprl is a logical expression, 1
expressions. exprl is evaluated first, an

Following program finds maximum of two numbers using ? operator
#include <stdio.h>

main ()

{

in>t x,y,max;

clrscr(): , :

printf (“Give two integer numbers\n”);

gcanf (“%d%d”, &x, &Y) i

max = (x>y) ? X: Yi /* x>y is a logical

printf (“maximum of %d and %d is = %d\n”,x,y,max);

expression

i

B

can be TRUE or FALSE. expr2 and expr3
on its value TRUE or FALSE, either expr2
3 is executed.

ogical expression can be TRUE or FALSE. expr2 and expr3 are
d depending on its value TRUE or FALSE, either expr2 or expr3

is evaluated. If exprl is TRUE, then expr2 is executed, otherwise expr3 is executed.

*/
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4.23 d explicit type conve h “an,,
es the type ¢qp, ™

on al li
conversi e appli '
¢ ods, “C’ languags pp aken, IF the e,
s of operant tion Is taken. ¢ ope

> licit (yp
S. What is type conversion? Explain imj

: ¢
o , o different typ
Ans @ Whenever an expression involves (Wo di

rules to evaluate an expression. At
are of different type, then the operanc
operation is performed. So, type conve
For example,

int a,b;

float ¢;

double 4q;

b = a ¢ .4 /10; i
H ‘e’ 1s float type Th

In the above example, a*c will done first, and a will upgrade('i to,flot becanse !
4’10 will evaluated, 10 wil] be upgraded to 10.0 because ‘d’ is double. h

A o o= . rogr.
Exphcﬂ type conversion is also known as type casting. Type casting is explicitly specified by the programme,
In the program.
Explicit type conversion is specified in following form: -
(typename) expression;
For example, float(10) converts integer 10 to float 10.0

8. Explain operator precedence and associativity,

Ans : When arithmetic eXpressions are evaluated, the answer of that expression depends on the value of operands,
the operators used and also on the precedence and associativity of the operators used. °

P.recedence tells which operator has higher priority than other. For example, * / %  operators have
higher precedence than + - operators, -

'\Yhi]e associativity tells in an expression if the operators having same priority occurs then which operator
will be evaluated first? Some operators have left to right associativity while some have right to left associativity.

Operators A:ssocijativitj
*1 % Left to right
+ - : Left to right
= 4= *= = %_= A= = <<= >>= Right to left

: SHORT QUESTIONS :

Which arithmetic operator gives remainder after division?
%
Which relational operator is used to check equality?

? is ternary operator. The other name of ternary operator is conditional operator.

What is the use of sizeof operator?

The sizeof operator is used to find the storage requirements of an operand in memory. It returns the size
in bytes. Its syntax is: sizeof(operand)

1.

=

2.

= .

3. Which operator is known as ternary operator? What is its other name?
=

4.

=3
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ope
/,
i, (HON; SFRETCONVERZION and type casting are different?
= Type conversion 1s automatic while type casting i explicitly spcciﬁcd by programmer in the prog
casting syntax is @ (typename) expression; gram. Type
6. What are header files?
— The files included. at the beginning of a program and having an extension .h are called header files. They
For example, #include <stdio.h>

are included using preprocessor directive include.

7. What are macros?
Macros are abbreviations for lengthy and frequently used statements. When a macro is called the entire

code is substituted by a single line though the macro definition is of several lines.

g. What is a preprocessor?
ses the source code using its directives called as preprocessor

It is normally a part of the compiler which preproces
begin with symbol #.

directives. In ‘C’ language preprocessor directives

*,
o

N

i
A J

P
"y
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INTRODUCTION w
DYNAMIC MEMORY ALLOCATION

ALLOCATING A BLOCK OF MEMORY - malloc() FUNCTION

ALLOCATING MULTIPLE BLOCKS OF MEMORY - calloc() FUNCTION
RELEASING THE USED SPACE: free() FUNCTION
LINKED LISTS |

SUMMARY
MCQs

EXERCISES AND ANSWERS TO SELECTED EXERCISES
SHORT QUESTIONS
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12.1 INTRODUCTION :

12.2

, , f memory allocatig
neg a category O n
s 1 e have seen different programs usl g] in advance what type of the Varigp 1

In previous chapters, w inform to the compiier g F stati abeg
— static memory allocation, where we inforn requirement. This type of static memg N

r a“() ¢
: : i at will be the storage : . 7 Alogy;
are going to use 1n our program and what will quirement i.€ number of variables and their Size ¢ (‘?n |
method works fine, when we know the memory req

qils or sometimes not optimized when we do ngy k. in
advance before writing the program, but this n}clhod fai .S O . For example, SUppose we declar, e oy
the memory requirements at the time of writing the prog ‘um.bcr of elements are less than of equal Ay
as int a[5], the program will work correctly as loné,' asdnuse o to
: o of an
If we increase the size of an array, let us say to 100

ly 10 elements, then the remain;
space (1000 —10 =990) is wasted. .
So, for programs where the number of data items 1'equ1r?d ﬁ :
where list grows or shrinks can be handled more efficiently

. : ro
memory management techniques. Dynamic datg structures p
run time in the operation of add, delete data items.

ng St()rage.

o on changing during the execution of 5 Pro
y dynamic data structures using the dynamni]’
vide more flexibility in manipulating daty :I

DYNAMIC MEMORY ALLOCATION :

Dynamic memory allocation techniques allow us to allocate memory and rfelf:ase llllnwar;lted metr}rllo(gy at runtime
‘C’ language provides a way to solve the wastage of storage by providing the other ‘method of memory
allocation known as dynamic memory allocation. In this method, the storage space requirements are decigg
at run-time of the program and not at compile time. Whenever a memory Is required to store data, th,
programmer can get a block of memory directly from the operating system from the free MEemory are,
called as heap. So, we can say that dynamic memory allocation enables us to creatc.a data types and structyp
of any length and size which suits our program requirements. ‘C’ language provides memory managemen
functions in malloc.h and stdlib.h header file.

The important memory allocation functions are explained in following table :

Function What it does _ i

malloc Allocates the memory block of requested size and returns pointer to the first byte of
block '

calloc Allocates the multiple memory blocks each of same size and also initializes all bytes to
Zero '

free Frees the previously allocated block from program back to memory

realloc Modifies the size of previously allocated memory block

sizeof Returns the number of bytes required to store a specific data type or variable

Note: sizeof() is not a memory allocation func

: ! tion, but listed here because it is mostly used with
memory allocation functions.

. Memory allocation at run—time.
. No wastage of memory.

o Faster speed.

o Data can be rearranged efficiently,
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R
LOCATING A BLO

2.3 AL CK oF MEMORY - man 0

alloc() FUNCTION :

We know what is dynamic mem
0 .
e be used ry allocation, let us n 3
' ow understand what the malloc() function does and
The prototype of malloc() function .
void *malloc(int);
So, input to malloc is integer number whi
a pointer to @ memory block, which is ;
to type cast 0 appropriate type. Remer
or function. So, the use will be like
ptr = (cast_type *) malloc(size);
Examples :
. For storing integer:

ch is the reauire )
a Poinlz-utk lcc.]um.d number of bytes of a block, while it returns
bt & rto void. As the return type is a pointer to void, we need

, type cast is written in brackets before the name of variable

int *p;
p = (int *) malloc(sizeof(int)); /* i
o T i ; (mt)),. /* p points to the block allocated by malloc */
2 e value 20 in block allocated */

p
»~ 20
. For storing float:
float *fl;
B fl = (float *) malloc(sizeof(float));
*£1=20.5;
’ f1
»| 20.5

e  For storing array:

char *str;
str = (char *) malloc (5 *sizeof(char));

Above code allocates a block for storage of 5

str | -

a block of contiguous bytes. If it is not available then it is returns a NULL.

hould check what is the return value of malloc().
be stored dynamically. It also checks for NULL value returned
is not declared, only pointer to the character is declared. Required

ry block using malloc() function.

character size array.

Function malloc() allocates
So, before proceeding we §
am explains how array can
on. Also note that the array
requested from the memo

Following progr
by malloc() functi
memory block is

g a character array.

/* Demonstrate the use of malloc() for storin

*/

#include <stdio.h>

main ()

{ e e e
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e e
char *str,*temp;
int 1i;
clrscr(); )
str = (char *) malloc (5 xgizeof (char));
if (str == NULL) .

{printf (“Error in allocation\n”);

exit (1) ;

: * address in temp, because initial
temp = str; /* store B e will changess
for(i=0;i<4;i++)

{

*Str = 65 +i’-

str++;

}

*str = NULL;
printf (“String = %s\n”,temp);
}
Output :
String = ABCD

Following code can be used for storing an integer array
int *ptr;
ptr = (int *) malloc (n *sizeof(int));

where, n is the size of an array.

/* Write a program to store an array using dynamic memory allocation and sort it using function
*/

#include <stdio.h>
#include <malloc.h>
void sort( int *é, int n);
main ()
{
int *g,i,num;
clrscr();
printf (“How many numbersg? “);
scanf (“%d”, &num) ;
8 = (int +*) malloc (num * sizeof(int))-
/* request block of memory*/ ‘ ’
if (8 == NULL)

{printf (“Error in allocation\n~);
exit (1); A ’

Printf (“Enter numbers\n~) ,
’
for (i=1;i<=num; it4)

{ |
— n
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scanf (“%qd~, )
d /* sto
%4 re the data ip memory block provided
S++;
}
Nt 8 to the beginning
sort (s, num) ; /% of memory block */
InEE (s Call function to sort data */
print Sorted data \n")
for(i=1;i<=num;i++) ! .
{ /* Print gorted data */
printf (“%d = ,*8) ;
S++;
VOid sort (int *a, int n)
int i ’ j ’ temp;
for(i=0;i<n-1;i+4)
for(j=i+l;j<n;j++)
if (*(a+i) > *(a+j)) /* exchange
numbers if out of order */
temp = *(a+i);
*(a+i) = *(a+j);
* (a+j) = temp;

How many numbers?
5
Enter
45
64
34
49
11
Sorted data

numbers

11 34 45 49 64

A
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12.4 ALLOCATING MULTIPLE BLOCKS OF MEMORY - calloc() FUNCTION :

Function calloc() is normally used for allocating memory for derived (}ﬂtil typc.s'lfkﬁ arrzi?l and Structure,
As mentioned carlier calloc() allocates multiple blocks cach of same size and initializes them with zero,

The prototype of calloc() function is:

void *calloc(int n, int size): )
As in the case of malloc, we have to use type cast here because it also returns a pointer to void. So,
the use will be like

ptr = (cast_type *) calloc(n, size); .
The above statement allocates contiguous memory space of n blocks each of size bytes lgltlalized to zerg
and pointer to the first byte of the allocated memory is returned. If it is unsuccessful, it returns NuLp,
value.
Example:
An int array ‘a’ of 5 clements can be allocated as:

int *a = (int *) calloc (5, sizeof (int));
We can do the same thing using malloc() function as:

mt *a = (int *) malloc (sizeof (int) * 5);

12.4.1 Reallocating using realloc() :

12.5

It may happen after allocation of a block, we came to know that the allocated size is not proper, we may
reduce or increase the size of memory block allocated. This function allocates a new memory space. We
can change the size of memory block allocated previously using malloc() or calloc() function with a function
known as realloc().
The prototype is:

void * realloc (void * ptr, int size);
It returns a pointer to void, so it also should be type cast to appropriate type.
For example,

char *str;_

str = (char *) malloc (5 *sizeof(char));

sterpy(str,”CPU”);

str = (char *) realloc (str, 10 * sizeof(char);
will reallocate a new block of 10 character array and pointer to the first byte is again stored in variable
‘str’. The old data will be preserved and stored safely in the newly allocated memory space.

Before reallocation :

\d
O
o
c

str \0

After reallocation :

str c,|P |u |wo

RELEASING THE USED SPACE: free() FUNCTION :

In fiynamic memory allocation of memory, it is the duty of the programmer to release the memory blocks
which are no longer needed in the program. The release of memory is important particularly when the storage
space is limited. ‘C’ language supports a function which releases the memory which was earlier allocated-
The prototype is

void free ( * ptr);

PRGN

’ A
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-

Here, ptr is a pointer 1o the allocafe

releasing a pointer but mcmm.\rkl::mfl:"mcn)”'y block earlier, which we want to release now. We are not

o system crash also. We cannot ¢ 10& 1t points to. Usage of invalid pointer may create problems and lead
bl enens 143

instead we release the whole | ‘L case individual elements of memory block allocated using calloe() function,

instes ¢ block by passing a pointer to the first byte of a block.

femory leakage occurs when memorv alloe g . .
1\"‘""‘13 of memory resource 'IFI]"L“““y allocated s not released even though it is not required. It is basically
i ;111:\'(1(3\\‘11 or 9\.'91011\ L‘r'\ﬁi\ m] nd AL memory available for other programs and sometimes results
o . Ash problem. So, it is a normal practice to release the memory block which 1s
tion,

no longer required by using free() fune

LINKED LISTS :

We knm\'- 1!\:\1 list is a collection of items referred sequentially. The list can be stored in memory physically
in tWo dlﬂCl'Cnl‘\\'ayS — sequentially as it is in array. The other way of storing list in memory is to use
structure and ponn?rs so that the clements are not necessarily sequentially stored but their ordering s taken
care by the use of pointers. This type of list is known as linked list where in the ordering is shown by

the pointer from one node to the next node. Figure 12.1 shows linked list of nodes having two fields, where
first one is the data and second one is a pointer which points to next node.

e Info | Link Info Link

|
|

Figure 12.1 Singly linked list
Element of a linked can be created using a structure such as:
struct node

{

int info;

struct node *link;

} . . . . . h
The element name is node having first field as info and second field link is a pointer which points to other

node. The first field is taken as integer for simplicity but it can be any valid data type. .AS the member
ﬁe!d.points to another data item of same typc structure it is also called as self referential structure.

Other types of linked list are circular linked list, doubly linked list and circular doubly linked list. Some

of the operations on linked list are: .
. Traverse a list
° Delete an element

. Count the elements of a list

. Create a linked list
. Insert an element
o Print the elements of a list

SOLVED PROGRAMMING EXAMPLES :

n array of integer values.

hat a The size of array will be specified at run
/* Write a program that uses

time interactively. */

#include <stdio.h>
#include <stdlib.h>

main ()

{

int *ptr, *aj

int 8size;

e1marr():
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printf (“Give size of array\n”);
scanf (“%d”, &size);
a = (int *) malloc (size *gizeof (int));
/* Get block of memory */
if (a == NULL) /* Check for failure */
{
printf (“Unable to get memory block\n”);
exit(1);
}
printf(“Give array values one by omne\n”);
for( ptr =a; ptr < a+size; ptr++)
scanf (“%d”,ptr) ;
printf(™\n The values are\n”);
for( ptr =a; ptr < a+size; ptr++)
printf(“%d is stored at location %u\n”,*ptr,ptr);
free(a); /* Release memory */
}
Output : -
Give size of array
6
Give array values one by one
2
44
3
56
77
33

The values are

2 1is stored at 1location 1952
44 1is stored at location 1954
3 is stored at 1location 1956
56 1is stored at 1location 1958
77 1is stored at location 1960
33 is stored at location 1962

/* Write a program to store a character string in a memory block created using malloc() function and
then modify it to store a larger size string

i

#include <stdio.h>
#include <stdlib.h>
main ()
{
char +*gtr;
int gize;
clrscr();
printf(“Give size of string\n”);
scanf (“%d”, &size);
il
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B flushall() ; /* Flush buffer */
str = (char ) pmalloe (gize *pizeof (char)) ;
| /* Get memory block */
if (str == NULL)
{
printf (“Unable to get memory block\n”);
exit(l);
}
printf("Give any string upto %d characters\n”,size);
gets(str);
printf (“Given string is: %s\n”,str);
printf(“Give new increased size of string\n”);
scanf (“%d”, &size);
flushall () ;/* Flush buffer */
str = (char *) realloc (str, size *sizeof(char)); /* reallocation
for new size x/
if (str == NULL)

{

printf (“Unable to get memory block\n”);
exit(1);

}

printf (“Newly allocated block still contains old string %s\n”,str);

printf (“Give any string upto %d characters\n”,size);
gets(str) ;

printf (“Given string is: %s”,str);

~ Qutput :

Give
7

12
Newl

gsize of string

Give any string wupto 7 characters
surat :

Given string is: surat

Give new increased size of string

y allocated block still contains o0ld string surat

Give any string upto 12 characters
gandhinagar
Given string is: gandhinagar

*/

/* Write a program to create a singly linked list and print the elements

{

#include <stdio.h>
#include <stdlib.h>
struct node

int info;
struct node *link;
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main ()

{

struct node *first,*prev;
/* first points to first node of 1list,

pointer */ struct node *newn;
/* newn is pointer which points to newly allocated node by
malloc() */
int num;
clrscr () ;
first = NULL;
printf (“Enter numbers.
scanf (“%d”, &num);

prev is a temporary

empty */

/*initially 1list is
-1\n") ;

Give last number as

while (num != -1)
{
newn = (struct node *) malloc (sizeof (struct node));
if (newn == NULL)
{
printf (“Unable to get memory\n”) ;
exit (1) :;
} |
newn -> info = num; /*store data in structure */
newn -> link = NULL; /* 1link field set to NULL if it
last node */
if (first == NULL)
first = newn; /* Very first node of list */
else '
prev -> 1link = newn; /* not the first node */
prev = newn;
scanf (*%d”, &num);
}
printf (“Linked 1list elements are\n”);
prev = first; /* start printing from £first node*/

while (prev != NULL)

{

printf(“%d\n”, prev ->info);
prev = prev ->link;

}
} - | | e ||

Output :

Enter numbers. Give last humber as -1
3

4

5

2

32

-1 | 4—__’J
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‘ Linked 1list elementg are
| 3
4
5
2
32

: SUMMARY :

ati 'mory allocation is : . -

S.t{“:c“l.l:: lm* the \’Wl‘i':l:?:‘ w8 “"UhO.d of writing programs, where we inform to the compiler in advance

what 1y} d fails S €S we are £oing to use in our program and what will be the storage requirement.

This method fatls i solving real life complex problems
- 4 : : t . o . ! L] . .

. D.“““““f d‘f‘cjt_'“““t}CS are data structures where the number of data items required go on changing
during the execution ol a program, where list grows or shrinks can be handled more efficiently by using
the dynamic memory management techniques.

e  Dynamic memory allocation techniques allow us to allocate memory and release unwanted memory at

runtime. In this method, the storage space requirements are decided at run-time of the program and not

at compile time. So, we can say that dynamic memory allocation enables us to create data types and structures
of any length and size which suits our program requirements.

e Important memory allocation functions are: malloc(), calloc(), realloc() and free().

e  Advantages of dynamic memory allocation over static memory allocation are: Memory allocation at
run-time, No wastage of memory, unused memory can be made free, faster speed and efficient rearrangement
of data.

Function malloc() returns a pointer to a memory block of required size which is allocated. The pointer points
to void, so we need to type cast it to appropriate type. :

Function calloc() allocates multiple blocks each of same size and initializes them with zero. The pointer points
to void, so we need to type cast it to appropriate type.

Function realloc() is used to change the size of memory block allocated previously using malloc() or calloc()
function. The pointer points to void, so we need to type cast it to appropriate type.

In dynamic memory allocation of memory, it is the duty of the programmer to release the memory blocks
which are no longer needed in the program. Function free() is used to release a memory block.
Memory leakage occurs when memory allocated is not released even though it is not required. It is basically
wastage of memory resource. This leads to less memory available for other programs and sometimes results
in slowdown or system crash problem. ‘

Linked list is a collection of items which are referred sequentially. The elements are not stored sequentially
in memory, but pointers are used in such a way that they appear in ordered form logically.

Some of the operations on linked list are: Create a linked list, Traverse a list, Insert an element, Delete
an element, Print the elements of a list, Count the elements of a list etc.

: MCQs :

I. Which function allocates one block of memory?

(a) Calloc() (b)  malloc() (c) Both a and b (d) None of above
2. Which function allocates multiple memory blocks of same size

(a) Calloc() (b)  malloc() (¢) Both aand b (d) None of above
3. - What is the return type of malloc() function?

(@) Void pointer (b) Int pointer (¢) char pointer (d) Integer
4. When storage requirements are not clear at the time of writing the progrum_we use

(a) Dynamic memory allocation (b) Static memory allocation
5. Function used to release memory block not required is

(a) realloc() (b) alloc() (¢) malloc (d) free()
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Which function reallocates memory? © malloc (d) None of thege

(a) realloc (b) calloc
Difference between calloc() and malloc()

(a) calloc() takes a single argument while m 494
(b) malloc() takes a single argument while calloc() needs
(c) malloc() initializes the allocated memory 0 ZERO

(d) calloc() initializes the allocated memory to NULL

. o . . ro.
The function calloc initialises memory with all bits sct to Zlc
(a) True (b) False

on standard
(¢) Depends on Compiler (@ Deper;l?sh is not needed
What function should be used to release allocated memory W

(a) dealloc( ) (b) free( ) (c) release( )

alloc() needs t
allo () WO arguments

y/
(d) unalloc( )

: ANSWERS :
(b) 2. (a) 3. (a) 4. (a) 5. (d) 6. (a) 7. (b)
(a) 9. (b

: Exercise :

What is Dynamic memory allocation? How does it help in solving complex problems of ‘programming?

List main functions of Dynamic memory allocation.
What is the main difference between malloc() and calloc() functions?
Explain the function used to release memory. What care should be taken while using that_function?
What the following code will do?
int *ptr;
ptr = malloc(sizeof{(int));
What the following code will do?
int *ptr;
ptr = malloc(5 * sizeof(int));
Write short note on realloc() function.
What is memory leakage?
- : Answers to Selected Exercises :

A memory block for one integer (i.e 2 bytes) storage will be allocated and its address is stored in variable ptr
A memory block for storing five integers (i.e 10 bytes) storage will be allocated and its address is stored
in variable ptr.

Memory leakage occurs when programmer does not release the memory allocated even though it is not
required. It is basically wastage of memory resource. This leads to less memory available for other programs
and sometimes results in slowdown or system crash problem. It is a problem. So, it is a normal practice
to release the memory block which is no longer required by using free() function to avoid the problem of
memory leakage.

: SHORT QUESTIONS :

What is dynamic memory allocation?

Dynamic memory allocation is a technique which allows us to allocate memory and release memory at runtimé:
List important memory allocation functions in ‘C’. :

Memory allocation functions are : malloc(), calloc(), free() realloc() .

Which function reallocates memory?

The function to reallocate memory is : realloc().

Can a structure contain a pointer to itself?

Yes, such structures are called self-referential structures. It is used in linked lists,
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7.1 INTRODUCTION

7.2 TYPES OF LOOPS
7.3 while LOOP

7.4 do...while LOOP

7.5 for LOOP

7.6 NESTING OF LOOPS
7.7 break STATEMENT
7.8 continue STATEMENT
< SUMMARY

<> MCQs _
& EXERCISES AND ANSWERS TO SELECTED EXERCISES
<> SHORT QUESTIONS
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[NTRODUCTION :

[n programming, certain: statement(s) are required to be repeated for fixed number of times or till certain
condition is satisfied. If the language docs not provide any looping structures then we will have to write
those statements again and again in our program. The result will be very lengthy program, more typing and

pmanageable code. In that case we will have no option but to use goto statement. But ‘C’ language provides

u
‘¢ language are:

the looping structures. The looping structures provided in
e while loop,
e do.while 1loop
U for loop.

For example, if the number of times the

which type of looping statement to use depends on the situation. .
p. Otherwise we have to use

statements are to be executed is known in advance, then we can usc for loo
while loop or do...while loop.

The loop is controlled by a condition. The condition decides how many times the statements will be executed.
If there arc more than one sentence (which will normally be the case) in the loop, then those sentent(}:lest
are put in { } symbols. The statements within { } symbols are called body of the loop. We can say tha

there are two parts of loop : condition and body.

TYPES OF LOOPS :

Depending on where the condition is checked, we can have two types of loop structures:

1. Entry Control
2.  Exit Control

In entry control loop, the condition is written first and then the body
loop, the body of statements is written first and then condition is written.
in exit control loop will be executed at least once.

ol loop while, figure 7.2 explains Exit control loop.

of statements. While in exit control
This means that body of statements

Figure 7.1 explains Entry contr
]

I

False

Statement(s)

Condition
2

True

y

Statem ent(il

I

-

Entry Controlloop

Figure 7.1

"Exit Control loop

Figure 7.2

7.3 while LOOP :

While loop is helpful, when we do not know in advance, how many times the statements are to be repeated.
The syntax of while loop is: ’
while (condition)

{

statement (8) ;

‘ | \
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as body part of the loop. The { } are not requ,
‘ dition is checked first and then only the 3‘32-\«:‘

The statements within the bod trol 5
A sment 1 e bod i ) R
there is only one statement in the bo% controlled loop, its flowchart is same as entry control loq, Sho,

are executed. So, while loop is entry
oo i ition 1 2. As soon as the conditiop .

in the body part will be executed till the condition 1s TRUI?. As T e b?“h
The statements in 1 1}" ody P t of the while loop. If the condition remains TRUE alway it wg m
false, the control will come out ¢ . \

to infinite loop. So, writing a valid condition is important.
first n numbers :

{ } symbols are known
y part. Here, the con

Look at the following code segment which prints

.

L]
[
-~

i
while ( i <= n)/

printf (“%d\n”,1i); i T body

Condition

i4+;

. In above code segment, variable i is initialized to 1. Then while statement with condition i <= n is writ;
in brackets. In the body part, there are two statements. The value of i variable is printed and then Incrementy
The statements within the loop body executed till the condition remains TRUE. When the condition become
FALSE, the while loop terminates and the control is transferred to next statement after while loop.

Program : -

/* Write a program to print sum of first n integer numbers using while loop */

#include<stdio.h>
#include<conio.h>
main ()

{

int n,sum=0;
int i=1;
clrscr(); ‘
printf (“Give Integer number: L3 I
scanf (“%d”, &n) ;
while(i<=n)
{ ,
sum = gum +i;
i++;

}

printf(“Sum of first %d numbers = %d\n",n,sums.

} | __,J
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output [ —

"
program —

e

Give Integer Number:5

Sum of first 5 numbers = 15
e —

/* Program to find LCF of 2 integers ¥/

#include<stdio,. hs

g#include<conio.h>

void main()
{
int a,b,m, i=1;
clrscr();
printf(“Enter 2 1Integer Numbers “);
scanf (“%d%d”, &a, &b) ;
m=a;
while (m%b!=0)
{
i+4;
m=a*i;
}
printf ( “LCF of %d & %d = %d\n" ra; b Im) H
getch();

}

Output :
Enter 2 Integer Numbers 4 6
ICF of 4 & 6 = 12
Program :
/* Write a program to print the individual digits of a given integer number using while statement. This
program uses % operator to find out remainder after division. */
#include<stdio.h>
#include<conio.h>
main ()
{
int n,i;
clrscr();
printf (*Give 1Integer number: “);
scanf (“%d”,&n) ;
while(n!=0)
( 2 %
e i = n %10; /* separate the digit =*/
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” i :
printf (% The digit is = ¥d \n",1)
n = n/lo; it *
/* new value of n after separation of dig /
}
}
Output : N
Give Integer number: 23567
The digit is = 7
The digit is = 6
The digit is = 5
The digit is = 3
The digit is = 2 —
Program : -
/* Write a program to reverse a given integer number */
#include<stdio.h>
#include<conio.h>
main ()
{
int num;
int i
clrscr();
printf (“Give integer number\n”):
scanf (“%d”, &num) ;
printf (“reverse of %d is =”,num);
while(num !=0)
{
i = num%10;
printf(“%d”,1i);
num = num/10;
}
}
Output : S
Give integer number
25436
reverse of 25436 is =63452
L
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program -
* Write @ program to cheel
f ‘ check the given number is o
Armstrong number s qual to summeac: [ 1S armstrong number or not.
: $ matj  oubes af fee 2o tio .
Here, We Will use the Jopie of prey o o eubes of its individual digits.
TV B =0 O V1oue YO 1+t
of individual digits. */ Ous program to separate the individual digits and then sum the cubes
ginclude<stdio.hs
ginclude<conio.hs
main()
int n,sum -, /* sum g
. initi *
fat  i,num; /e separateq - ialized to 0 */
e igit *
Sirser ) g stored in 1i*/
rintf (“Gi
P (“"Give Integer number: “);
scanf(“%d",&n);
num =n; /% .
' ' R stored in num, becausen
will change in loop */
while (n1=0)
1t = n %;07 /* separate the digit */
Sum = sum + i¥i*i; /% find cube of digit
and add to sum */
n = n/l0; /* new value of n after
separtation of digit */
if(sum == num)
printf (“"Given number %d is armstrong\n”,num);
else
printf (“Given number %d not armstrong\n”,num);
Output-1 : —
Give Integer number: 135
Given number 135 not armstrong
Output-2 ;
Give Integer number: 153
Given number 153 is armstrong
Olltput-3 E
_-\.
Give Integer number: 39
Given number 39 not armstrong
——
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Prime number is a number which is divisib), |
}.,

Program :
/* Write a program to print first N prime numbers.

1 and itself only. .

. " 1 we need only check the divisibility of that number by upto Squay,
Logic for checking prime, i “ime riumbers Catbe’ oda i
root of that number. First prime number is 2, remaining p onjy.

. a *
For example, 2, 3, 5, 7, 11 ctc are prime numbers */

#include<stdio.h>
#include<conio.h>
#include <math.h>

main ()

{

int 1i,n,count, temp;

int num; _
/* count stores the numbers displayed
checked for prime

num stores the current number
stores sqgrt(num).

temp is a tempbrary variable
i starts from 2 goes maximum upto temp */
clrsecr(); ’
Printf (“How many prime ﬁumbers?\n");
scanf (“%d”, &n) ;
printf (“The prime numbers are\n”) ;
num =2; .
printf(“%4d”,num);
count =1;
nle+¥;
while (count < n)
{
temp = sqrt (num) ;
i = 2;
while (i <= temp)
{
f (num % temp
break;
“i4+;
}
if (i >temp)
{
printf(“%4d",numy;
count++;

}

num = num 42,

}

} N
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How many pPrime

78

Numbeyg?
8
The prime Numbers are
2 3 5
(- “_7\ b I 13 17 19
output *
How many prime numbers?
2
The prime numbers are
2 3
program

[* Write a program to print first N Fibonacei numbers.
Fibonacci number is a number which is a summation of previous 2 numbers in series.0 and 1 are first
two Fibonacci numbers.

For example, 0, 1, 1, 2, 3, 5, 8, 13 etc is Fibonacci series */

#include<stdio.h>

#include<conio.h>

#include <math.hs>

main ()

{

int numl,num2,num3,n;
int count;
clrscr();
numl =0;
num2 =1;
printf (“How many fibonacci numbers?\n”);
scanf (“%d”, &n) ;
if (n >2)
{

printf (“The
printf(“%Sd%Sd",numl,numZ);

fibonacci numbers are\n”);

count =2;
while (count <n)

{

num3 = numl +num2;
printf(“%Sd”,numB);
numl=num2;

num2=num3 ;

count++;

S 33 }
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}
else
printf (“By definition first two numbers are 0 1\n”);
: =
Qutput :
How many fibonacci numbers?
10
The fibonacci numbers are
0 1 1 2 3 5 8 13 21 34
Program :
* Write a program to compute the sum of following series
1- 12 + 173 - ..+ I/m ¥
#includec<stdio.h>
#include<conio.h>
#include<math.h> /* use of pow() function */
main ()
{
int n;
float sum =1.0; /* sum initialized to 1 */
int i=2;
clrscr();
printf(“Give Integer number: )
scanf (“%d”, &n) ;
while(i - <= n)
{ /* pow(x,y) function calculates x"y.
In, pow(-1,i) will be positive for
even value of i and will be negative
for odd value of i ¥/
sum = sum - pow(-1,1i)/i;
i+4;
}
printf (“Summation of given series = %7.2f\n", sum) ;
} - |
__—
Output-1 : —
Give Integer number : 3
Summation of given series = 0.83
i
Output-2 : 1
Give Integer number : 5
Summation of given series = 0,78
A
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@’:
/* Write

it progiam which accepts a string and counts the number of blank, tab, newline and other characters
until EOF */
|
ginclude<stdio.h>
#include<conio.hs
main ()
{
char c¢;
int blank=0, newline=0, tab=0,other=0;
/*counters initialized */
clrscr();
printf(“Give string that can be multiline terminated by “z\n”);
¢ =getchar(); /* comment */
while(c != EOF)
{
switch(c)
{
case ‘' ‘:
blank++;
break;
case ‘\t’:
tab++;
break;
case ‘\n’:
newline++;
break;
default
other++;
i
c=getchar(); /* comment */
}
printf (™ Blanks= %d, Tabs= %d\n”,blank,tab);
printf(® New Lines = %d, Others = %d\n”,newline,other);
}
Output :
Give string that can be multiline terminated by "z
Computer Programming is
an art and science
“z
Blanks= 2, Tabs= 3
New Lines = 2, Others = 36
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In above program, we can also write the while statement as
while( (c=getchar()) != EOF). Here, the c=getchar() executes first, so ¢ variable stores the chur;.(‘h_| |
al . ‘4 . . ‘ = A iy
then comaparison with EOF takes place. If you write !
while( (c=getchar()) != EOF) then, ¢=getchar(); statement is nutl rcquirctl*at both pl::lc(.x i"\iq
and outside the loop. Just remove the c=getchar(); statements mentioned as /* comment */ 5 lhe
program and change while statement as shown above. A
7.4 do...while LOOP :
do...while is an exit control loop, where the condition is checked later. The flowchart is same h
for exit control loop. At least once the body of the loop will be executed. th!wv:,r you want .
1 » » |
sure that loop statements must execute at least one time, you should use do...while loop instead f Why
loop.
The syntax is
do
statement (s8) ;
} while (condition);
Here, the statement(s) are executed till the condition is TRUE. As soon as the condition evaluates to FALs;
the loop terminates and the next statement after do...while loop 1s executed.
We can always use do...while loop wherever we have used while loop. It means that all the program Write
in previous section using while loop can always be written using do...while loop.
For example,
Program : S
/* Write a program to compute the sum of following series 1- 1/2 + 1/3 - ..+ 1/n */
#include<stdio.h>

#include<conio.h>
#include<math.h> /* use of pow() function */
main()
d
int n;
float sum =1.0; /* sum initialized to 1 */
int 1i=2;

clrscr();

printf (“Give Integer number: “)
scanf (“%d”, &n) ;
do
{
sum = sum - pow(-1,i)/i;
/* pow(x,y) function calculates x'y */
i44+;
}
while(i <=n);
printf (“Summation of given series = %7 2f\n” sum)
. ' ;
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/ \
ﬂ Give Integer numbery ; 3
ummation
s of given series = 0.83

@F
gram > |

X ite a nrogr: s I o ) ' gt .
Write a program to sum the individual digits of a given positive number

Above program was already
do...while loop. Similarly you ¢
that reverse is not alw

itte ¢ how while loop can be converted into

lease remember

nusing while loop. You can se ‘ X
an convert the other programs shown in previous section. |

ays true.

/

For example, sum of digits o

|

1234 is 1424344 = 10 %/

#include<stdio.h>
#include<conio.hs
#include<math.h>
main()
{

int n,sum=0;
int digit;
clrscr();
printf (“Give . Pos
scanf (“%d”, &n) ;

printf (“Given number

itive number: “);

Integer

%d\n”,n) ;

if (n <0 )
printf(“Please give positive number\n”);
else
{
do
{
digit = n %10;
sum = sum + digit;
n = n/l0;
} while (n >0);
printf (“*Summation of individual digits = %d\n”, sum);
}
}
Output-1 :
Give Positive Integer number: 1234
Given number = 1234
s Summation of individual digits = 10
Output-2 ;
' @ive Positive Integer number
-23
Given number = =23
Please give positive number
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Program : A‘ﬂ“\\\\
]

, ven intege o+ and also check for palindrome.
/* Write a program fo reverse a given integer number ¢

Palindrome is a number which is same after 1 )
121 .222 is palindrome, while 123 is not palindrome. */

ceversal also.

For example,

#include<stdio.h>
#iinclude<conio.hs
main ()
{
int num, temp;
int i,rev=0;
clrecr ()
printf (“Give integer number\n”);
scanf (“%d”, &num) ;
printf (“reverse of %d is ="”,num);
temp = num;
e while(num [!=0)
{
i = num%l0;
rev= rev*1l0 + i ;
num = num/10;
}
printf (“%d\n”,rev);
if (temp == rev)
printf(“Given number %d is palindrome\n”,temp):;

else

printf(“Given number %d is -‘not palindrome\n”,temp);

}
Output-1 :

Give integer number

121

reverse of 121 is =121

Given number 121 is palindrome

Output-2 : —
Give integer number

123

reverse of 123 isg =321

Given number 123 is not palindrome

Explanation :

This program we had already written using while loop. But, in that program, we were not storing the revers
number in any variable. In the above program, we have to compare the original number with the reversed
number, so it requires to be stored in a variable.
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program
p Write @ Program to pring o, int
d co s 1a1
#include<stdio.hs 89S between starting and ending range divisible by 11. */
ginclude<conio.hs
{
int start,end,temp.
/*  tem : -
Stare P variabile used if exchange of
an i
45" il d end ig needed.If start value
' . igher than eng value */
int d1visor=11;
clrscr();
printf (“Give starting range\n”);
scanf (“%d”, &start) ;
printf (“Give ending range\n”);
scanf (“%d”, &end) ;
if(end <start) /* exchange end and start if
wrong range input */
temp = start;
start =end;
end = temp;
}
printf (“Numbers divisible by %d between %d and %d

are\n”,divisor, start,end);
do

{

if (start % divisor ==0)
printf (“%44”,start);

start++;
} while(start <=end);
QA
Output ;
\_.
Give starting range
100
Give ending range
200
Numbers divisible by 11 between 100 and 200 are
. 176 187 198
11 132 143 154 165
L____P 121
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Output : \

Give starting range

200

Give ending range

100

Numbers divisible by 11 between 200
110 121 132 143 154 165 176 187

and 100 are

198

—

for LOOP : ‘ ‘ .
We have seen in previous section that when we do not know number of iterations r?quxrcd, we can |
while or do...while loop. But, in certain cases, we need to execute some stcps certain number of timﬁ."
In such situations where we know the number of iterations in advance, then we can use for loop,

The syntax of for loop is :
for(initialization; condition;

{

increment/decrement)

statement (s);

}

We require one variable which is used to control the loop, which is called as control variable. The cont,
variable is initialized in initialization expression. This statement executes only once. The condition expressjg,
actually checks the value of control variable. If the condition expression is TRUE, then the statements writ,
are executed. These statements (also called as body of for loop) if they are more than one, than py
{ }, After every execution of statements, the last expression increment/decrement is executed. Then agaip
the condition is checked and body is executed if the condition evaluates to TRUE. Loop terminates whep
the condition evaluates to FALSE.

Figure 7.3 explains flowchart of for loop.

l

Initialize control
variable

|

Check False
Condition

?

Bodyofloop
Statement(s)

Increment/
Decrement

l Outside of loop

.Figure 7.3

For example, following for loop will print the numbers 1 to 10 each op separate line.
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.

for (1=1;1<=10,1i+4)
printf (“&d\n”, i),

Here, i=1% statement is initialization which will exccute only once.
bg evaluated. 1t is true, so loop body will execute i.c printf() statement will be executed, then i++ statement
m‘ll c\.\cculc. which will make i=2, then again the c.n;ulitinn =10 will be evaluated, which is true, so again
printfl) statement Will be executed. This sequence will go on (ill the condition is TRUE, when i becomes

{1, at that time condition evaluates to FALSE, so loop is over.

If we exccute following code fragment:

Then the second expression i<=10 will

main ()

{

int n=6, t=1;
‘for (# n<l0; n = n+2)

printf(“%d %d\n” ,n, ++t);

¢ is no initialization part, SO condition

Here, int n=6, t=1; statement initializes n=6 and t=1. Then, in for loop ther
6 2

n< 10 is true and printf executes, which prints (n=6 and t becomes 2)

8, again the condition is true, so printf executes, which

Tl?en n = nt2 statement executes and n becomes
prints 8 3 :
Then n = n+2 statement executes and n becomes 10, an

So, final output of above code will be

d the condition n< 10 is false, so loop is OVer.

6 2
8§ 3
Program : = -

/* Write a program to print 2 number and its square, cube for numbers 1 to 10 */

#include<stdio.h>

#include<conio.h>

main ()

{
int 1i;
int sqgq, cu;
clrscr();
printf(“Number\tSquare\tCube\n");
printf(“======\t=====\t====\n”);

for (i=1;i<=10;1i++)
{
sq = i *i;
cu = B8Bg *i;
printf(“%d\t%d\t%d\n",i,sq,cu);

}
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Output
Number Square Cube
T O nEsn
1 1 1
2 4 8
3 9 27
4 16 64
5 25 125
6 36 216
7 49 343
64 512
81 7289
10 100 1000 —
Program :
/* Write a program to find factorial of a given number */
T
3 #includec<stdio.h>
#include<conio.h>
main ()
{
int i,n;
long int fact;
clrscr();
printf(“Give positive number for which factorial is to b
found\n”) ;
scanf (“%d”, &n) ;
if ( n<0)
printf (“Factorial of -ve number not defined\n”);
else
{
fact =1;
for(i=1l;i<=n;i++)
EAcE, & Zact. &1y /* only one statement,
so { } not required */
printf (“Factorial of %d= %1d\n”,n, fact) ;
}
}
——
Output-1 : P
Give positive number for which factorial is to be found
5
Factorial of 5= 120
SN
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Give posi
Positive number for which factorial is to be found

L__ﬁ Factorial of 8= 40320
output-3 :
g )
Give positive number
-3

Fact
orial of -ve number not defined

for which factorial is to be found

program .
B ]

* 3 ) ‘ . v
/* Program to illustrate how user authentication is made before allowing the user o access resources.

It asks for the username and password. The password that you enter will not be displayed, instead each
character of password s replaced by ‘*>  symbol */

#include <stdio.h>

#§include <conio.h>

void main()

{

char password[10],username[10], ch;
int 1i;

clrscr();

printf (“Enter User name: “);
gets (username) ;

printf (“Enter the password any 8 characters: W B

for(i=0;1i<8;i++)

{

ch = getch();
password[i]l = ch;
ch = Nk ;

printf (“%c”,ch);

}

password[i]l = *\0';

printf (“\nYour password is :"):

for (i:o ;i<8 7 i++)

{

printf(“%c”,password[i]);
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Output : \
Enter User name: Samir R—
Enter the password any 8 characters:
Your password is :Samirl23 4___\\\\\\
Program : _——-“‘\‘\\
/* Write a program to calculate sum of following series
| 2 + 3 e . ST
_.\'— ) x? X x*
Here. alternate terms have different sign. The next denominator is found by multiplying previoys valy
with ’x, while numerator is the term number. For example, numerator In 3rd term is 3, for 5t term, ]et
is S.% . ; —
#include<stdio.h>
#include<conio.h>
main ()
- {
b int i,n;
float sum, term, x;
clrscr();
sum=0; /* initialize */
P term =1; -
printf(“Give value of x\n”);
scanf (“%£f”, &x) ;
printf (“Give wvalue of ﬁ\n");
scanf (“%d”, &n) ;
for (i=l;i<=n;i++)
{
term = term *1/x; /* get denominator */
Ssum = sum + 1 “*term;
~/* i value denotes numerator */
| term = -term; /* alternate +/- */
}
printf (“Sum = $%£f\n”,sum);
} .
| Output : ' 1
; Give wvalue of x
| 3
Give value of n
4
Sum = 0.172840
] L

If we execute follbwing code,

int 1i;
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far(i=5;1.<15;:.+-1-) {

printf (“%d\n”, i),

i = 1 - 1;

nts value 5 for infinite time, g,

. use i value will roma: o advi : he
Jjue of loop control variable of ¢ tlue will temain § only. Actually it is not advisable to alter t
A%

‘}. i "
or loop inside the body of a for loop.

\ESTING OF LOOPS .

When @ loop msndg another loop is used, it is called nesting of loops. The nesting can be for any number
of levels. For cerltam problems, nesting of loops are ncédcdb When F:;C-q“ng is ‘dnnc, some care is required.
The outer loop should not eng between the starting of inn;‘.r loop anld ending of inner loop.

Following example shows nesting up to 2 Jevels.

for(j=1;j<=3;j++)

{ — Inner loop| Outer 1loop

In zbove example, for(i=1;i<=3;i++) is outer for loop. We can say that control variable for outer loop is
", for(j=1;j<=3;j++) is inner for loop. Variable ‘j’ is control variable for inner for loop. For each value of
outer loop control variable ie ‘i’, all the values of inner loop control variable are tried ie °j’.

Following table explains the set of values for variable ‘i’ and ‘j’for above example.

W W RN N = o —
WO = W — W N e

3

From above table, it is very clear that for i
Next value i.¢ j=2, again j goes from 1 to

=1, j goes from 1 to 3. When all values of j are done, i gets
3. Similarly for i=3, j goes from 1 to 3.

»

X Bt
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Program : \

/* Write a program to print following pattern of stars

*

L
sk
ok sk ok

akok sk ok ok

Here, from the pattern, it is clear that number of stars in line i is = 1.
g nesting of loops. The outside loop will count number of |;
[l count number of stars in current line. */

—

So, this example can be solved usin

n“
s . . : . ar
provide newline character while, inner loop wi

#include<stdio.h>
#include<conio.h>

main ()

{

int i,3j,n;

? clrscr();
, printf (“*How many lines?\n”);
scanf (“%d”, &n) ;
- for (i=1l;i<=n;i++)
{
for (j=1l;j<=i;j++)
printf ("*");
printf ("\n") ;

}

Output : =
How many lines?
6

*

* %

%* % %

*hkkk

% %k k ok

& ok k ok ok k

If you want to generate a pattern like

12
123
1234
12345
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Then, 10 above program, yoy
Joop 35 shown below.

Cquire to ¢l

7.22

ange the printf(“*”) statement with printf(“%d”,j) in inner

1

12
123
1234
12345

* ,'

+ Write @ PrOgram to print folloig p

attern of numbers

—;;;Eude<stdio.h>
g¢include<conio.h>
main ()
{,

int i,j,n;
clrscr();
prin
scanf (“%d”, &n) ;
for ' (i=1;i<=n;i++)

{

for (j=1;j<=1i;j++)
printf ("%d"“,Jj);
printf("\n"“);

}

tf (“How many lines?\n”);

Output :

How many lines?
6

1

12

123

1234

12345

L 123456

1]
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/t

Write a program to display following pa
ook ok ok ok

S
ttern using nested 100ps.

*ok ek

*hsk

ok

*

*/
#include<stdio.h>

#include<conio.h>

void main()
{
int n,i,j;
n=5;
clrscr();
for(i=n;i>=0;i-)
{
for(j=1;j<=i;j++)
printf (“*") ;
printf (“\n”);
}

getch();

tput :

* Kk &k kK

* %k k%

* % &

* %

Program : I

/* Write a program to print following pattern using loop

: _

13

135

1357

Here, from the pattern, it is clear that number of numbers in line i jg = i

So, this example can be solved using nesting of loops. The outside loop will count number of lines a

provide newline character, while inner loop will ¢

ount number of numbers in current line. *

p -

i y
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gain ()

{

int i,j:n;
clrscr()i
print£ (“How many lines?\n~)
gcanf (“%d”, &n) ;
for (i=1;i<=n:i++)
{

for (j=13j<=i;j++)
printf (,%q
printf("\nn);

}

me  2%j-1);

tput :

gow many lines?

(S IS RS |
N

-———‘——__
Program :
et

/* Write a program to print following pattern of numbers for n = 6

et

L e S o o W ST N ¥ |

3
3
3
3

e =

1

12

123

1234

12345

123456 :

#include<stdio.h>
#include<conio.h>
main ()

int i,j.k,n;

clrscr();

. .
printf (“*How many lines?\n”);
k

Here, in first line 5 blanks are followed by number 1. In 3rd line, 3 blanks followed by number 123.
So, in general, in line i, n-i blanks are followed by number 1 to i

We require outer loop to control number of lines. One i.nr'ler loop to gontrol number of blanks in current
line and one other inner loop to print numbers 1 to i in current line. */
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neanf (“%d4” ,6Ln) )
for (iwljiesnyies) /*
{
for (Jmljfemn-iyies)
/* wontrolp number
printf(* ", J)
for (kelpkemijkes)
/* controls number printing
printf ("%d4%, k)
printf ("\n");

)

w
gontrols number of linan /

of blanks */

v/

)

Ou

tput : -

How many lines?
6
1
12
123
1234
123245

123456

Similarly, you can try to write the program for printing the pattern
I :
121
12321
1234321
123454321
12345654321

Where, you require to use the same logic. You have to write an additional inner for loop for printing the
numbers in line i from i to 1.

Program :

/= Wisite & program 1o generate pythagorian triplet between 1 and 25
for example, 3 4 5 is pythagorian triplet, where 3*3 + 4%4 = 5%5 #%/

#include<ztdioc.h>
#include<conio.h>
main()
{
int 41,9,k;
clrecr();
for (i=1;4<=23%;4+4)

{ ' o
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r”'—-'i for(j=i+1;j<=24;j++)
{
for(k=j+1;k<=25;k++)

{

if (i1 &

3*3

printf (“%2d %2d %2d\n”,i,3.k);

== k*k)

}
)
| e
-] 3 4 5
5 12 13
6 8 10
7 24 25
8 15 17
9 12 15
12 16 20
15 20 25
— 1] —
Program : . — =

1 1
12 21

Here, number of characters in line are dig =

and then numbers from i to 1.

/* Write a program to generate following pyramid

line n. Upper part is up to line n. In upper part, the numbers in line i are from 1 to i, then blanks

Then the lower part starts. In lower part again, line number starts from n-1 to 1. In each line i, number
froml to i are printed, then blanks and then the number from i to 1. */

2%n-1, In line i, there are dig — 2*i blanks, except

#include <stdio.h>
#include<conio.h>
main ()
{

int i,j.k,n,dig;
clrscr();

printf (“*Give value of

scanf (“%d”,&n) ;

n\n”) ;
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" of digits including *—~\\\\\\

Y /* number O
dige 2 *n -l in line n */

space

printf (“\n\n")

art */
/* print upper P
for (i=1;1<=n;i++)

{
for(j=1;j<=i;j++) /* print numbers
pefore blanks*/

printf ("%d“,3) i

*
for(k:l;k<=dig-2*i;k++) /* print blanks /

{

printf(" ");

} L]
for(j=i;j>=1;3-) /* print numbers

after blanks */

if (j != n)
printf (“%d”,3j);
printf (“\n”);
} /* upper part over */
for (i=n-1;i>=1;i-) /* print lower part */
{
for(j=1;j<=1i;j++)
/* print numbers before blanks*/
printf ("%d“,j) ;

for(k:l;k<¥dig-2*i;k++) /* print blanks */
{
printf(r ");
}

for(j=i;j>=1;5-)
/* print numbers after blanks */
printf (“%d”,§); ‘
printf (“\n”);

}
}
Output : ‘:
Give value of n
4
1 1
12 21
123 321
1234321
123 321
12 21
1 1
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/* Program to Display Floyq’s triangle */
ginclude <stdio.hs
main(
{
int ip jr k = 1l:
printf(“Floyds triangle is\n”);
for( i = 1; Kk <= 20; ++i )
{
for( 3 = 1; 3§ <= i; 449 )
Printf( “gd N, k++ )
Printf( “\n\n” );

}

E—

Output :
Floyds
1

2 3

4 5

7 8
11 12
16 17

triangle is

10

13 14 15

18 19 20 21

7.7 break STATEMENT :

We have already used break statement in switch statement for separating the cases. We can also use break
statement in loops also. Whenever, break statement is encountered in a loop, the loop is terminated and
control transfers to the statement immediately after the body of loop. It is clear that break statement will
be one of the statements in the body of the loop. The break statement will be executed if some condition
is satisfied. When break statement executes, all the statements after that up to the end of body are skipped
and loop terminates.

Figure 7.4 explains the working of break statement.

«i]

Condition controlling
loop

Break

Condition inside

Loop terminates

R Y

body of loop Statement |

Figure 7.4
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In case of nested loops, if break statement is used inside the inner loop, then ll(lle_ll;_n(;:r loop terminale
and the next statement following inner loop executes. If the break statement is usT] n ; e ;)utcr log i es
the outer loop terminates and control is transferred to the statement following the outer loop. n
Following example shows the break inside inner loop, so control goes to the outer loop.
for ( ; ; )
for ( ; H )
if (condition)
break;

} /* inner loop over */

. /* control comes here when break executed */
} /* outer 1loop over */
Following example shows the break inside outer loop, so control goes to the statement outside outer loop,
for ( ; ; )

for( ; ; )
} /* inner 1loop over */
if - (condition)
break; /* break outside inner loop */
} /* outer loop over */
. /*control transferred outside outer loop */
7.8 continue STATEMENT :

This statement is also a flow breaking statement like break statement. But it works differently. When continu¢

statement executes, .it skips the remaining statements of current iteration and next iteration starts. Normally
continue statement is used inside if statement within the body of the loop.

Following example shows working of continue statement.

for( ; ; )

{
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if (condition)
continue;
/* when continue executes the control
comes here i.e next iteration starts */
}
/% Write a program to display even numbers up to n. Use break and continue */
#include <stdio.h> '
#include <conio.h>
void main()
{
int n,i=0;
clrscr();
printf(“Give 1last even number\n”);
scanf (“%d”,&n) ;
printf (“Even numbers are :\n");
while (1)
{
if(i%2 ==1) /* number odd */
4
i44; /* increment */
continue; /* skip remaining steps in
current iteration */
}
if (i > n)
break; /* work over */
printf(“%d\t",i); /* print even number */
i++4;
}
}
Output :
Give 1last even number
24
Even numbers are
0 2 4 6 8 10 12 14 16 18 20 22 24
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7.9 SOLVED PROGRAMMING EXAMPLES :

Program :

' rs i riven numbers.
/* Write a program to count odd and even numbers from g

Give last number as <99 to terminate the list */
#include <stdio.h>
#include «conio.h>»

main ()

{

int odd,even,n;

clrscr();

odd=0 H

even=0;

printf(“Give last number as -99\n”);

for ( ; ) . /* infinite loop */
{

2”):

printf (“\nGive number

scanf (“%d”, &n) ;

if( n == -99)
break; /* break will terminate the loop */

if ( n%2 == 0)
even++;
else
odd++;
}
printf (“Number of evens = %d\n”,even):;
printf(“Number of odds = %d\n”,odd);

Output :

Give last number as -99
Give number
Give number :
Give number :
Give number :
Give number :
Give number : -99
Number of evens = 2
Number of odds = 3

R

Bid W N R
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#include

yoid main ()

{

int i,sum=0;

/x for loop */

for (1=1;1<=100;1i+4)
sum = sum

printf (“%d\n”, sum) ;

/* while 1loop */
i=1;
sum =0;
while( i<=100)
{
sum = sum +i
i+4+;

}

printf (*%d\n”, sum) ;

printf (*%d\n”, sum) ;

}

<Stdi°.h>

<conio.hs

+1i;

/* do while loop
i=1;
sum =0;
do
{
sum = sum +1;
i++; ,
} while (i<=100);

7.32

\
/¥ Assume that you want to ma
using (1) for loop (2) while

ke the sum of 1 to 100, Give the necessary code to perform the same
loop (3) do-while loop ~ */

*/

Output :

5050
5050
5050

Program :

/* Write a program to check th

e input number for prime number 1

#include <stdio.h>
#include <conio.h>
#include <math.h>
main ()

[

N S
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int i,3j,n; ——“‘\\\\

clrscr();
printf (“Give value of n\n”") ;
scanf (“%d”, &n) ;
j = sqrt(n);
for(i=2;ic=j;i++)

{

if (n %i == 0)

break;

}
if ( i>9)
printf (“Number %d is prime\n”,n);
else
printf (“Number %d is not prime\n”,n);

} e
Output-1 : —

Give wvalue of n
13

Number 13 is prime
= L —
‘ Ou

!iu )

tput-2 : —_

Give value of n
39
Number 39 is not prime

Program :

/* Write a program to print all prirhe numbers in a given range. */

#include <stdio.h>

#include <conio.h>

#include <math.h>

void main()

{
int start, end,i,d,flag;
clrser();
printf(“Give start and end range numbers\n”) ;
scanf (“%d%d”, &start, &end) ;
printf (“Prime numbers are :\n”);
for (i=start; i<=end;i++)

{

flag =1;
for (d=2;d<sqrt(i);d++)
if ( 4i%d == 0)
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flag =0

r

break;

}

Printf(“g w,j),

output * [

Give start and eng range numbers

5 50

Prime numbers are .

5 7 11 13 17
| 5 19 23 29 31 37 41 43 47
program :
L.

/% Write @ program to check the number is perfect or not. */

| e

#include
#include

#include

{

o

<stdio.h>

<conio.h>

<math.h>

void main()

int

n,i,sum =0;

clrscr();
printf (“Give number to be checked for perfect\n”);

scanf (“%d”, &n) ;

for

{

if

}

if

else

(i=1; i<n;i++)

( n%i == 0)

sum = sum +i;

(sum == n)
printf (“Given number -%d is perfect\n”,n);

printf (“Given number %d is not perfect\n”,n);

Output-1 :

Give
6

number to be checked for perfect

Given number 6 is perfect

1
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Output-2 :

Give number to be checked for perfect
14
Given number 14 4is not perfect

Program :

. ! e,
/* Write a program to print all Armstrong numbers in a given range

: : its individual digits. */
Armstrong number is equal to summation of cubes of its individual dig

#include <stdio.h>

#include <conio.h>

#include <math.h>

void main()

{
int start, end,i,d;
int temp, sum =0;
clrscr(); )
printf(“Give start and end range numbers\n”);
scanf (“%d%d”, &start, &end) ;
printf (“Armstrong numbers are :\n”);
for (i=start; i<=end;i++)
{
temp=i;
sum =0;
do
{
d = temp%1l0;
sSum = sum + d*d*d;
temp = temp/10;
}
while (temp !=0);
if (i == sgum)

printf(“%d ™,i);

}

}

Output :

Give start and end range numbers
100 400

Armstrong numbers are :

153 370 371
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) *Write a C program to print

e C i o pr;ntlltiplc of N from given range of unsigned integers. For example, if
s an nts 20,25,30,35,40,45. */
#include<5tdi° <h>

7.36

main ()

J int 4i,n;
int start,enq;
int temp,num;
printf(“Give value

of n\n");
scanf (“%d”,&n) ;

printf(“give start and end\n”);
scanf (“%d %d”, &start, &end) ;
temp = start/n;
num = temp * p;
if (numc< start)

num = num +n; .
while ( num <= end)

{

printf(“*%d “, num);

num = num +n;

}
}

—_—

} Qutput :

Give value of n

5

give start and end
17 45

20 25 30 35 40 45

Program :

/* Write a program to solve following series
1 - xA2/2! + xM4/41-x76/6! + ...+ x"n/n!
*

#include <«stdio.h>
#include <conio.h>
#include <math.h>
void main()

{

int x,n,fact,i,j;

int sign =-1;

| - a } ¥ h
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/* alternate
float sum
clrscr();
printf (“Give
scanf (“%d%d”, &x, &n) ;
for(i=2;i<=n;i=i+2)

{
fact =1;
for(j=1;j<=1i;j++)
fact = fact
=1;

for(j=1;j<=1i;j++)

term,

values

term

term = term
term =
sum = Sum
sign = -sign;

}

printf (“Sum =

=l,‘

of x

term /fact

+term;

%/ T

sign

*/

have
/* initialize

terms opposite

and n\n”);

x5 /* factorial */

term with power */

/* «/

addition

*X; /* x

final term

/*

/* change

*gign;
*/
*/

sign

%6.2f\n”,sum) ;

Output :

Give wvalues of x

2 3

Sum = -1.00

and n

Program :

X-

g

/* Write a program to solve follwoing series

xM3/31 + xA5/51-xA7/7! + L+ x"n/n!

{

#include
#include

#include

<stdio.h>
<conio.h>
<math.h>

void main()

int =x,n,fact,i,j;
sign =1;

/*

term,.

int
float sum
clrscr();
printf (“Give
scanf (“%d%d”, &x, &n) ;
for(i=1l;i<=n;i=i+2)

{

values

alternate
=0;

terms have

opposite
/* initialize */

sign

of x and n\n”);
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!
/’1
—  fact =1,

£
for(j:l;j<=i;j++)
fact =
fact «j; /* factorial */
term =31;
for(j=1;j<=i;j++)
term = term *x; /* x term with power */
term = term /fact *gign; /* final term */
Sum = sum +term; /* addition */
8ign = -gign; /* change sign */
} .
printf(“Sum = %6.2f\n”, sum) ;
-—}’i
output-1 :
Give values of . x and n
1 5
Sum = 0.84
Output-2 :
Give values of x and n
2 5.
Sum = 0.93
Program : —
/ * Write a program to find sum of first N odd numbers */
#include <conio.h>
main ()
{
int i, count, n, sum =0; _
printf ("How many first odd numbers to sum?\n") ;
scanf ("%d", &n);
i =1; count =0;
while (count <=n )
{
if (4 % 2 == 1)
{ |
sum = sum +i;
i = i +2;
count++;
}
}
Printf(v"Sum of first ~ odd %d numbers = % d\n", n, sum);
} ;g
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—

Output :

How many first odd numbers to

5
Sum of

first 5 odd numbers

—

gum?

36

Program :

/ * Write a program to find sum of first N ev

#include «<«<stdio.h>

#include <conio.hs

main ()

{

int i, c¢count, n, sum =0;

clrsecr();
even

printf ("How many first

scanf ("%d",

i =2;

&n) ;
=0;

<

count

while (count

{

if

i;
i 2;
count++;

}
}

}

numbers

printf("Sum of first even %d numbers

en numbers */

to sum?\n");

% d\n", n, sum);

Ou

tput :

How many first

4
sum of first even 4 numbers

even numbers ¢t

O sum?

20

Program :

Formulas are:

¥ ai/n
¥ (ali)l-avg)2

deviation

average

variance

standard = gqrt(varia

/* Write program to calculate average, mean and standard deviation of real numbers.

nce)

*f

#include
#include
#define

<stdio.h>
<math.h>
MAXSIZE 10

Scanned with CamScanner



ind control Structures
P

09 7.40

7oid main()

{

float a[MAXSIzp,
int i' n;

float avg, wvar, Btd de
float sum =0, =

printf ("Enter value of p ")

'

scanf ("%d", g&p),
printf ("Enter

. ‘ %d real/integer numbers\n",n);
for(i =0; i<qp; i+4)

{
scanf ("g£n, &al[i]);

} Sum = sum + a[i] ;

avg = sum/(float) n;
sum =0;

for(i=0; i<n; i++)

{
Sum = sum + pow((alil-avg),2);

}
var = sum /(float)n;
std dev = sqgrt(var);
printf ("Average = %£f\n", avg);
printf ("Variance = %f\n", var);
printf ("Standard deviation = %f\n", std dev);

}

Output : = N

Enter value of n 5

Enter 5 real/integer numbers
88

34

10

12

32 :

Average = 35.200001

Variance = 794.559937
Standard deviation = 28.187939

: SUMMARY :

Many real life problems require certain statements to be executed repeatedly. For that ‘C’ language provides
100ping control structures. They are: while loop, do..while loop and for loop.

There are two types of loops from the viewpoint of where the condition is checked — Entry control (Condition
checked at the beginning), Exit control (Condition checked at the end).
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dvance how many ;.

.n we do not know in a ce oy
i condition is TRUE A

. S ll-
loop executes till the

while loop is an entry controlled loop. It is used w
SQ(

statements are to be exccuted. The statements of while

as the condition becomes FALSE. the while Toop terminates. .
' co cr 8 wed at the e used when
re the condition 18 checked at the end. It 1s hen we .

. . 2
de the body of while loop arc executed. The Statem, i
as the condition becomes FALSE, the whi

Do..while loop is an exit control loop, whe
to make sure that at least once the statements Inst
of while loop executes till the condition is TRUE. As soon

loop terminates.
s the statements are (0 be executed. We reqy;

for loop is used when we know in advance how many time ‘ Ve
I { arts. The second part is a conditiop

to use a loop control variable. Syntax of for loop has three p
soon as the condition becomes false the loop terminates.
Using a loop inside a loop is known as nesting of loops. The
Each loop will have its own control variable. The outer loop sh
break statement is a flow breaking statement. If used inside a |
is transferred to a statement immediately after the body of the loop.

i : ; : s ; i ining statements
continue is also a flow breaking statement, if used inside a loop, it skips the remaining of curre
iteration and next iteration starts.

nesting can be for any number of |,
ould not end before the inner loop s o

oop, it terminates the loop and ¢y,

: MCQs :
Which are looping structures?
(a) for loop (b) while loop (c) do..while loop (d) All of above
In which type of loop, body of statements will be executed at least once?
(a) Entry controlled (b) Exit controlled (c) Both a and b (d) None of aboye
What is the output of following code fragment?
num = 123;
while(num !=0)
{
i = num%]10;
printf(“%d”,i);
num = num/10;
H
(a) 123 (b) 321 (c) 6 d 0
How many times “CPU” will be printed for following code?
main()
{
int x;
for(x=—1; x<=10; x++)
{
if(x < 5)
continue;
else
break;
printf("CPU");
}
J
(a O (b) infinite (c) 10 @ 1
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which one is correct syntax of for loop?

(a) for(condition; initialization; increment/decrement) (b)

() for(increment/decrement; initialization; condition) (d)

while nesting loops, what is trye?

for(initialization; condition; increment/decrement)

All of above

Inner loop can end anywhere inside outer loop

All of above

() Any loop can end anywhere (b)
(© outer loop cannot end inside inner loop (d)
while nesting, if break statement is used inside inner loop?
(a) Control goes to outer loop (b)

() None of above
Wwhich loop is entry controlled?

(@) Do. while (b)  while ()
Which loop is exit controlled?

(a) Do.. while (b)  while (c)
Which statements are flow breaking statements?

(a) break (b) continue (c)
Which of following loop is executed at least once?
(a) do-while (b) for (c)
The first expression in a for ... loop is

(a) Step value of loop (b)
(c) Condition statement (d)

Continue statement used for

(a) To continue to the next line of code

Control goes to outside of outer loop

for (d) All of above
for (d) All of above
Both a and b (d) None of above
if (d) while

Value of the counter variable

None of th.é above

(b) To stop the current iteration and begin the next iteration from the beginning

(c) To handle run time error
(d) None of above

How many times the following code prints the string “Hello”.

for (i=1; I <= 50; i++) ; /* Semicolon here */
printf(“Hello”);
(@ 1 ® 0 . (c)

50 (d) None of above

How many times the following code prints the string “Hello™.

for (i=1; I <= 50; i++)

50 (d) None of above

(b) 6. (c) 7. (a)

printf(“Hello”);
(@ 1 ‘ (b O (c)
: ANSWERS :
(d) 2. (b 3. (b) 4. (a)
(b) 9. (a) 10. (c) 11. (a)

(c)

12. (b) 13. (b) 14. (a)

: EXERCISE :

What is.loop? Why the looping structures are needed?
What are the different types of looping structures?

Which type of looping structure will execute at least once?
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4. Write the syntax of for loop. How it differs form while loop?
5. Compare break statement with continue statement.
6.  Give differences between while and do...while loop.
7. What will be the output of following code?
(1)
for(i=0;i<10;i++)
{
if (1 %2 e= 0)
j = i *i;
printf("i= %d 3j =%d\n“,i,3);
}
(n)
num = 3;
while (num < 15)
{
if ( num <=10)
{
printf (*%d\n”,num) ;
continue;
}
if (aum == 13)
{
printf (“%d\n”,num) ;
break;
}
num++;
}
8. Write a program to print following pattern
* *
* *
*
* *
* *

9. Write a program to print multiplication table form 1 to 5. ie 1 *I
1*2 =2 upto 5 *10 =50. Display it in 10 rows and 5 columns,

10. State the difference between entry control loop and exit control loop.
: Answers to selected exercises :

2.  What are the different types of looping structures?

Ans:
The looping structures provided in ‘C’ language are:
. while loop,
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1 do...while loop and
for loop.

The syntax of while loop is:
while (condition)

{

statement (sg);
}

The statements in lh‘_’ body part will be exceuted till the condition is TRUE. As soon as the condition becomes
false, the control will come out of the while loop

The syntax of do...while loop is:
do

{

statement (s);
} while (condition);

At least once the body of the loop will be executed. Whenever you want to make sure that loop statements
must execute at least one time, you should use do...while loop instead of while loop.

The syntax of for loop is:
for(initialization; condition; increment/decrement)

{

statement (s);

}

The control variable is initialized in initialization expression. This statement executes only once. The condition
expression actually checks the value of control variable. If the condition expression is TRUE, then the statements
written are executed. After every execution of statements, the last expression increment/decrement is executed.

Explain break statement and continue statement with example.

Break and continue statements are flow breaking statements normally used inside a loop.
Whénever, break statement is encountered in a loop, the loop is terminated and control transfers to the statement

_immediately after the body of loop. When break statement executes, all the statements after that up to the

end of body.are skipped and loop terminates.
Following example shows the break inside inner loop, so control goes to the outer loop.

for(;:
{

for(;:

{

if (condition)

break;

} /* inner loop over */

/* control comes here when break executed */

} /* outer loop oOVer %/
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atement. But it works differently, Whe,

i ike break st e
aking statement like : e text teration o
e 'I‘ining statements of current iteration @ n Startg,

Continue statement is also a flow bre
continue statement executes, 1t skips the rem

i i ent.
Following example shows working of continuc statemet
for(;;:)
if (condition)
continue;
~ here
/* when continue executes the control comes
i.e next Aiteration starts */
p and exit control loop.

10. State the difference between entry control loo

Ans:
Flow chart

« False
Statement(s)

True

Statem ent(s)
True

False

Entry Control loop Exit Control loop

Entry Control loop Exit Control loop

Body executes first and then the condition is checked.

This loop executes 1 or more times i.e minimum once.

Condition checked first and then the body.

This loop may execute 0 or more times.

]
I
|
i
I
]
'
|

: SHORT QUESTIONS :

1. Depending on where we check the condition, what are the types of loop structure?
=>  There are two types of loops: Entry control and exit control.

Differentiate between for loop and a while loop?

=  For executing a set of statements fixed number of times we use for loop, while when the number of iterations
to be performed is not known in advance we use while loop.

Which are flow breaking statements?

Continue are break statements are flow breaking statements.

What is nesting of loops?

Using a loop inside a loop is called as nesting of loops. It can be for any number of levels. Every loop
has its own control variable, ' :

| &1 =
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Arrays and Strings

8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9
8.10

*
'0

*

—

1
ARRAY

SINGLE DIMENSIONAL ARRAY

INITIALIZATION OF SINGLE DIMENSIONAL ARRAY
TWO DIMENSIONAL ARRAY

INITIALIZATION OF TWO-DIMENSIONAL ARRAY
MULTI-DIMENSIONAL ARRAY

STRING

READING STRINGS

PRINTING STRINGS

STRING HANDLING BUILT-IN FUNCTIONS

SUMMARY

MCQs

EXERCISES AND ANSWERS TO SELECTED EXERCISES
SHORT QUESTIONS
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8.1 ARRAY :
Array is a collection of variables of same type known by a single name. The individual clcmclms ofan gpp,
are referred by their index or sub-script value. The array is an important concept and lu.lps the Programn,g,
in managing many variables of the same type, because all the elements of an array share a single name, Arrayg
can be divided into two categories
1. Single dimensional array
2. Multi-dimensional array
8.2 SINGLE DIMENSIONAL ARRAY :

The syntax for declaring a single dimensional array is :
datatype arrayname[size];

Here, datatype defines the type of array elements, it can be int, char, float , long int etc. The arrayname is the
name of a variable which represents the array, while size which is represented in [ ] symbols represents the
size of array. If size is 10, it means the number of elements an array can store is 10.

For example,
int a[10];

here, int is datatype, a is the name of an array variable and 10 is the size of an array. It defines 10 integer
variables, all known by variable name a. In ‘C’ language array index or subscript starts from 0. So, for above
example, we have 10 different integer variables as a[0], a[l], a[2], a[3], a[4], a[5], a[6], a[7], a[8] and a[9),
where a[0] is the first element of an array, while a[9] is the last element.

Graphically, array a can be represented like this.

- Array elements
al0]  a[l] a[2] a[3] a[4] a[S] al6] a[7] a[8] a[9]
12 45 34 2 33 65 76 8 6 67
index 0 1 2 3 7 4 5 6 7 8 9

Figure 8.1
From figure 8.1, we can see that we have 10 different variables, a[0] to a[9]. Index value goes from 0 to 9.

Element a[5] has value 65, element a[8] has value 6, while element a[0] has value 12. In a[5], 5 is the index
value, similarly in a[8], 8 is the index value. :

The array element can be used in any expression, just like a normal variable is used.
Following code of for loop reads 10 different integer numbers from keyboard and stores in array a.
for(i=0;i<10;i++)
scanf (“%d”,&al[i]);

The above code stores the first number in a[0], second number in a[l] and 10th number in a[9]. Similarly
following code of for loop will print the values of array a starting from a[0] to a[9).

for(i=0;i<10;i++)
printf (“%d”,a[i]);

Let us write a small program which explains how we can store data in an array and use the array elements
in a program.

Scanned with CamScanner



pr

/* Write a program to get number
Cr's

— L ——
g#include <stdio.h>

{

s and strings

—_—

8.3

and find out sum and average of numbers */

ginclude <conio.hs

main ()

int a[10];
tng it /* array of size 10 defined */

float av ’ =0 initial
g, sum _0, /* sum ialized to 0 ‘/
clrscr();

i W
printf(“Give value of n (not more than 10)\n”);
scanf (“%d”, &n) ;

fo (1m0 1eny 143 /* actual array size in n */
{
printf (“Give number\n”);
scanf (“%d”,&al[i]);
/* store array elements in array a */
sum = sum + alil;
/* go on adding array element to sum */
}
avg = sum/n; /* sum over. Calculate average */
printf (“Array elements are :\n”);
for (i=0; i<n;i++) /* print array elements */
printf (“%4d4”,alil);
printf (“\nSum = %£f Average = %6.2£\n”,sum,avg) ;

/* print answer */

Output :

-

Give value of n (not more than 10)
4
Give number 12
Give number 15
Give number 20
Give number 18
Array elements are :
12 15 20 18 .
Sum = 65.000000 Average = 16.25

Explanation :

In this program, we have declared an array of size 10. It means we can store only 10 integer numbers .For
finding average, we need to sum all numbers. So, sum variable is initialized to zero. In for loop i variable
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into sum variable. When the fq, .
()D

, and go on adding %
d n values on¢ by one an  ble is declared as floating b,
avg=sum/n statement. The ave variab e h‘cﬂuse

goes from 0 to n-1, and we rea
is over, we calculate average by using

division of integer by integer can be flo
array data and then prints

at number.
and average as result.

the sum
ement is outside for
logy

The following code prints the .
e, while second printf stat

Note that in the for loop only one printfslntcmcnt is ther

for (i=0; i<n;i++)
printf (“%4d",a (i1)

%f Average = 966.2f\n",sum,avg);

e —————

printf (“\nSum =
—

Jumber from given n numbers. */
—

Program :
allest 1

/* Write a program using an array to find largest and sm

#include <stdio.h>

#include <conio.h>

main ()

{
int a[10]; /* array of size 10 defined */

int i,n;

=

int max,min;

o
y clrscr();
printf (“Give value of n (not more than 10)\n”);

scanf (“%d”,&n); /* actual array size in n */
for(i=0;i<n;i++)
printf (“Give number\n”);

scanf (“%d”,&alil) ;

}

max al[o0]; /* initialize min and max */

a[o0];
for (i=1; i<n;i++)

{

if (max <. alil)

min

max = alil;
if (min > al[il)
min = al[il;
}
pri‘an(“Array elements are :\n”);
for (i=0; i<n;i++)
printf (“%4d”,ali]);
printf (“\nLar = % fpa
‘ \ gest = %df?}:} q%lest = %d\n”,max,min);

} » ,flﬁﬁ
-!»]Jl,‘lT ’ . 3 ‘-/
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value of
give R (not More than 10)
5
give number
2

¢ive number

Give number

Give number
-4
Array elements are .
2 4 7 8 -4
Largest = 8 Smallest = -4

b

Explanation :

Here, max and min variable are used to store maximum and minimum values respectively. The input data is

stored in an array using scanf() statement in for loop. Then max and min are initialized as the first value of array
by following statements: ’

max = al[0];
min = al[0];
Then, in the for loop, which is written as below,
for (i=1; i<n;it++)
{
if (max < a[i])
max = a[i];
if (min > a[i})
min = a[i];
}

starting from index value 1 to n-1, each number is compared with max and min, if the current maximum or
minimum is found, it is stored in corresponding max or min variable. So, max and min variable will always hold
the current maximum and current minimum number found so far. When the for loop is over, the required answer
is available in max and min variables, which are printed.

Program ;

/* Write a program to find number of odd and even numbers from given n numbers.*/

#include <stdio.h>
#include <conio.h>

main ()’

L

y \
X )
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8.6
int al[l10]; /* array¥
int i,n: . ' s «/
int odd=0,even=0; * initialize caus
in =V =V
clrscr(): 10) \n")
not more than
printf (“Give value of n D .
scanf (“%d”, &n); /" actual array #
for(i=0;i<n;i++)
{
printf(“Give number\n”)
scanf(“%d”,&a[i]);
if (a[i]l %2 == 0) )
even++; /* increment even count /
else »
odd++; /* increment odd count */
}
printf (“Array elements are :\n”);
for (i=0; i<n;i++)
printf(“%4d”,a[i]);
printf (“\nNumber of ODDS = %d EVENS = %d\n",odd,even);
}
Qutput

Give value of n (not more thén 10)

7

Give number

2

Give number

4

Give number.

3

Give number

1

Give number

5

Give number

6

Give number

7

Array elements are :

_ 2 4 3 1 5 6 7
Number of ODDS = 4 EVENS = 3

-4
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E
fere, We require t0 maintain twe cou
smtemem declares and initializeg the ¢

int o0dd=0,even=0

8.7

nters, one for odd numbers and other for even numbers. Following
ounter to zero.

;

in for Joop, the numbers are read, and chec

i & 1 ked for odd or even by using % (modulo division) operator, and
Correspondmg counter is incremented, The Yy g % (

statements
for (i=0; i<nji+4)

printf (“%4d”,a[i]);

pr:lnt:f:(“\nNtmnber of ODDS = %d EVENS = %d\n”,odd,even);

prints the original list and the odd, even counts.

/* Write a program which declares array of 10 integers, enter the data and sum all the elements which are

even. Also find the maximum number from the even numbers.*/
L
g¢include <stdio.h>

main ()

{

int a[l0]; /* array of size 10 defined */
int i,n;

int sum=0,max=0; /* initialize counts */

printf (“How many numbers?\n”);
scanf (“%d”,&n); /* actual array size in n */

for(i=0;i<n;i++)
{
printf (“Give number\n”);
gcanf (“%d”,&ali]);
if (a[i]l] %2 == 0)

{

"gum = sum + al[il;
if (max < alil)
max = alil;.

}
} 1 "
printf (“Sum of even numbers = %d and maximum = %d”,
sum,max) ;

}

Output ;

How many numbers?
Give number

Give number -

Give number

Give number

Give number

Give number

Give ‘number I
Give number 56

@f even numbers = 88 and maximum = 56

[
Mooy & N ®

~ A
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Program :
¥ ar o
/* Delete a desired position element from array /

#include<stdio.h>

#include<conio.h>

void main ()

{

int a[20],i,n,pos,x;
clrscr ()i -
printf(“Enter h
scanf(“%d",&n);
printf (“Enter
fOr(i=0;i<n;i++)

scanf (“%d”,&alil);

] " -
ow many values 171 array\n”) i

2d values \n”,n);

to be delete <) ;

printf(“Which position value

| scanf (“%d”, &pos) ;
i printf (“Your Existing ©List 1is :\n
for (i=0;i<n;i++)
printf(“%Sd”,a[i]);

“);

for(i:pos-l;i<n;i++)
alil=ali+1];

printf (“\n\After

for (i=0;i<n-1;i++)
printf (*%5d”,ali]);

deletion the 1list is :\n W);

getch() ;

Output :
Entgr how many values in array

6

Enter 6 values

16

26

36

46

56

66

Which position value to delete : 2

Your Existing List is
16 26 36 |
46 56
66

After deletion the 1list is
16 36 46 56 66
o 4 /
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* Write @ program which findg ma

repeated. L

/’__\

Ximum of N numbers and also finds how many times maximum 15

ginclude <stdio.h>
main ( )

{

int all00],n,max,4, count;
printf (“How many numbers?”) ;
scanf (“%d”, &n);
printf(“Enter numbers\n~);
for (i=0;i<n;i+4)

scanf (“%d”,ga[i]);
max = al[o0];
for(i=1;i<n;i+4)

{

if (max < af[i])

max = ali];
}

count =0;
for(i=0;i<n;i++)

{
if (max == al[i])
count++;
} »
printf (“Maximum = %d and is repeated %d times\n” ,max,count) ;
=

Output : _

How many numbers?8

Enter numbers

12

34

23

34

32

4

34

24 .
Maximum = 34 and is repeated 3 times

SORTING THE LIST :
Suppose we want to arrange the numbers in either ascending or descending order. There are many algorithms

available to do the sorting. In this program we will use the simplest algorithm.

In general, if there are n numbers in the list, then you require to make n-1 passes ( scan the list n-1 times) and
in each pass the smallest number is put at its correct position. It means that after eve.ry pass, one number.is
put at its correct position. In each pass this is done by exchanging the two numbers which are out of order (i.
larger number is above and smaller number is below if we are considering ascending order).

This can be explained by following example assuming n=4

= | - ———‘ h
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PASS-1 Smallest Number at its proper place
| 15 i 12 | | 12 l“" 5
| 12 15 15 15
17 jo| AT 17 17
5 5 = 3 12
As shown above in pass 1, the ‘numbers denoted by i and j are compared and if out of order, are exchangm
The i value indicates pass number.
Second Lowest Number
) PASS-2
5 5 >
| 15 i 15 12
o 17 17 17
12 I—s 12 15
As shown in pass 2, the numbers denoted by i and j are éompared and if out of order, are exchanged. The
value indicates pass number. ’
Similarly, upto n-1 passes will be carried out to sort the list.
Program : o

/* Write a program to sort given n numbers and display them in ascending and descending order. */

—

#include <stdio.h>

#include <conio.h>

main ()

{
int a[10]; /* array of size 10 defined */
int i,j,n,temp;
clrscr(); -
prinEfT;Givg value of n (not more than 10)\n”); .
scanf (“%d”,&n); /* actual array size in n */

for(i=0;i<n;i++) /* input data */
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pPrintf (“Give Number\n~)
scanf (“gﬁd" ’

}
for(i=0;i<n-1;i++)
{
for(j=1+1;3<n; 444
{

if (aldl> ary))

{

4

&af[i]);

/* exchange two numbers */

temp = ali];
afi] = aljl;
aljl = temp;

}

printf (“Ascending order data is :\n”);

for (i=0; i<n;i++) /* print from first to last */
printf (“%4d4”,a[i]);

printf (“\nDescending order data is :\n”);

for (i=n-1; i>=0;i-) /* print from last to first */

printf (“%4d”,alil);

Output :

Give
Give
Give
Give
Give
Give
20

Give
16

Give
10

value of n (not more than 10)

number

number

number

number

number

number

number

——
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Ascending order data is :
-4 =3 4 6 10 16 20
Descending order data is
20 16 10 6 4 -3 "‘L//"""ﬁ
Explanation : o eohanged by following piece of code,
In a particular pass i, the numbers which are out of order are exchang
if (alil> alijl)
{
temp = alil;
alil = alijl:
aljl] = temp;
}
While, the loop for(i=0;i<n-1;i++) indicates pass number, and in each pass the numbers are compared by
loop for(j=i+1;j<n;j+t).
Once we get sorted data (ascending order data) in an array & print from first number to last, we get ascen,
order list as done by following code
for (i=0; i<n;i++)
printf (“%4d”,alil);
If we print from last number to first, we get descending order list as done by following code
for (i=n-1; i>=0;i--)
printf (“%44”,al[il):
8.3 INITIALIZATION OF SINGLE DIMENSIONAL ARRAY :
When the elements of the array are fixed & there is no need to take the values from keyboard, we can initiali
the array in the program itself. For example, if you want to store number of days in each month from Janu
to December, it can be initialized in the program itself while declaring array in the program.
In following program the line of code
int months[l = ({ 31,28,31,30,31,30,31,31,30,31,30,31};
does that. Here, months[] is a single dimensional array. Not¢ that the brackets are not having the size val
There are total 12 values in the { }, so the size of the array will be automatically calculated.
While { 31,28,31,30,31,30,31,31,30,31,30,31} is the value of elements of an array. It means
months [0] = 31
months [1] = 28
months [10] = 30
months[11] = 31.

Same way, int grp[] ={0,0,0};

is also a single dimensional array whose value of all elements are initialized to zero. The size of this armd)
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ays &31 days.
Thc lin¢

. user defined data type. day values

‘ ¢ value 0, t0 has value 1 while {] lcan be t8(for two eight), t0(for three zero), ti(for three one). Here, t8
na

has value 2.
In following program, grp[t8] (which is same

i as grp[0]) is a counter of 28 d: nth, grp[t0] (which is same
15 grp[1]) 18 4 counter of 30 day months grp[0]) is a counter of 28 day month, grp

and grp[t1] (which is same as grp[2]) is a counter of 31 day months.

frogram

d /+ Write a program to give month numbers as

‘o nunber of days. input. Your program should group the month numbers according
For example, if the month number input are :
12469

then no.of months of 31 day = |

no. of months of 30 day = 3

no. of months of 28 day =1 ¥

——"_’— 2
#include <stdio.h>

#¢include <conio.h>
enum day {t8,t0,tl};
main ()
{
int months[] = _
{ 31,28,31,30,31,30,31,31,30,31,30,31};
int grpll ={0,0,0};
int al12];
int i,n;
clrser() ;
printf (“Give total number of months n
(not more than 12)\n”);
scanf (“%d”,&n); /* actual array size in n */
for(i=0;:i<n;i++) /* input data */
{
printf (“Give month number\n”) ;
scanf (“%d”,&alil);
}
for(i=0;i<n;i++)

{

if (_months[a[i]-l] == 28)
grpl[t8] ++;
else if (months[a[i]-1] == 30)

—— grp[t0] ++;
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}

\
\
else if (months[a[i]-1] == 31)

grpltl] ++;

}

printf (%28 day month = %d 30 day month =
%d “,grp[tB],grp[tO]);

printf (“31 day month =%d\n”,grpltll):

Output :

5

1

2

3

4

5

Give

Give

Give

total number of months n (not more than 12)
month number

month number

Give month number
Give month number
Give month number

28 day month = 1 30 day month =1 31 day month =3

8.4 TWO DIMENSIONAL ARRAY :

Sometimes we need to store the data where more than one dimensions are involved, like sales informatic
a-company, or for mathematical calculations we need to use matrix.

The syntax for two-dimensional array is :

datatype variablename[rowsize] [colsize];

where, variablename represents the name of an array, rowsize indicate the number of rows in table, c0
indicates number of columns in an array.

In the case of a sales data of a company, each row lists items and columns represent the month name.
intersection of row and column represents the sales data for that particular item and month.

Sales data of company XYZ Ltd

Month

Item Jan | Feb | Mar |Apr | May| Jun | Jul - Aug | Sep | Oct |Nov | Dec
A 50 | 60 { 70 {55 | 44] 55|55 | 44| 33| 55 | 33 | 101
B 10 | 12 (12 012 1 03 13116 | 19| 20] 21 | 25 | 20
C 01 | 02 | 40 | 40 | 50| 32 | 34 | 40| 33| 33 | 45 | 49

To store the above type of data, we need to declare two-dimensiona] array as:
int sales[3][12];
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Row
0
1
2

8.15

s L
is 3, 50 ro
> °% TOW numb .
w 0 to 2, while column number spans from
0 I ) Column S
3 4 s 6 7 8 9 10 1

0to 11.

50 | 60
70
o 55 1 44 | 55 |55 | 44 |33 55 33 | 101
ol ol . 12103 113116 19|20 21 25 20
040 |50 |32 |34 [a0 |33 ]| 38| 45| 4

[n above figure, the —
ar[‘u[o] =10 a[zl[O]ci)lla[l]m' refers to the cell in ith row jth column. So, a[0J[0]=30-
 al1)(5] = 13a[1][11] =20, a[2][0]=01, a[2][2]=40a[2][11]=49 & like that

gimilarly, in solving m .
) g mathematical problems involving matrices, we can use two-dim

ensional array.

@am’:

different.*/

/* Write a program t : .
as well as I:wlib o add two given matrices. Matrices can be added only if num
er of rows are same in both matrices.

For example, if Matrix A[3](3] and matrix B[3][2] then, addition not possible

ber of columns ar¢ same

because column values are

I

main ()
{
int

int

int

pri

gcanf (“%d”, &m) ;

printf(
gcanf (“%4”, &n) ;

printf(
scanf(“%d”,&p);
printf(“Give number

gcanf (“%d” s &q) ;
if( ml=

print£ (

ntf (“Enter matri

for (i=0;i<mi

#include <stdio.h>

g#include <conio.h>

al[4] [4], bI[4]I[4],cl[4][4];

/* matrix c stores result i.e c = a +b *x/

m,n,p,q9;

/* m no.of rows in a, n no. of cols in a*/

i,j; /* p no.of rows in b, q no. of cols in b*/

clrscr();
printf(“Give number of row

g in first matrix\n”);

wGive number of columns in first matrix\n”);

w@ive number of rows in gecond matrix\n”);

of columns in second matrix\n”);

p || nt= q /* check gize match or not */

{
match. Addition not possible\n");

wgize do not
return 0;

x A row-wise\n");

i++) /* Get fgirst matrix data */

(o e
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for (§J=0pjensj++)

{

printf (“a[%d) [%d]= w 1,9
peanf (“&d”,&a (4] [§1)

}

printf (“\n");

) 0
printf (“Enter matrix B row-wise\n”); i anta 4/
for (i=0;icpiis+s) /* Get second matrix

{

for(j=0;j<q;j++)

{
printf ("b[%d] [%dl= ",1,])}
scanf ("%d"“, &b (1] [§]):
}
printf (“\n”);
}

printf (“Matrix A \n”);
for(i=0;i<m;i++)
/* display first matrix row-wise */
{
for(j=0;j<n;j++) .
printf (“%4d”,a[i] [§1);
printf (“\n");
}
printf (“Matrix B \n”);
for(i=0;icp;i++)
/* display second matrix row-wise */
{
for(j=0;j<q;j++)
printf ("%4d",b[i] [§]1);
printf ("\n");
}
printf (“\nSum Matrix ¢ \n”) ;
for(i=0;i<m;i++)

/* calculate sum and display result matrix «/
{
for (j=0;j<n; j++)

{

clil [3] = a[i][§] + b[i] 51,
printf("%4d“.0[i][j]);

}

printf (“\n”);

}

A o
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1:

rows inp firgt matrix

give number of columng jp first matrix

number of rows ip 8econd matrix

sive number of columnsg jip second matrix

gize do mot match. Addition not possible

| —

Oufl’“"2 ;

give number of rows in first matrix

3

Give number of columns

3

Give number of rows in second matrix

3 -

Give number of columns in second matrix

3

Enter matrix A row-wise

alo] [0]= 1

af0ol [1]= 2

al0] [2]1= 3

a1l [0]= 4

all][1]= 5
6
7
8

in first matrix

a[l] [2]=

a[2] [0]=

al2] [1]1=

af2] [2]= 9

Enter matrix B row-wise
b0l [0]= 1

b[0][11= 2
b[0][2]= 3
b1l [01= 4
bl11[1]= 5
bl1][2]= 6
b2] [01= 7
bl2][1]= 8
bl2] [2]= 9

Scanned with CamScanner




8.18

Matrix A

1 2 3
4 5 6
7 8 9
Matrix B

1 2 3
4 5 6
7 8 9

Sum Matrix C

6
12 '
f \‘\

2 4

8 10

14 16
Program : |

’ : : i num
/* Write a program to read § * 5 matrix and find maximum

ber with its oW and column index */
—

|

#include <stdio.h>

main ()

{

int al[5]I[5];

int m,n;

int i,j;

int row,col,max;

clrscr();
printf (“How many
scanf (“%d”,&m) ;
printf (“How many
scanf (“%d”, &n) ;

rows?\n”) ;

columns?\n”) ;

printf(“Enter matrix row-wise\n”):
for(i=0;i<m;i++) /* Get matrix data */

{
for(j=0;j<n;j++)

{

printf (“a [%d] [%d] = “r ilj) H
scanf (“%d”, &a[i] [{]);

}

printf(“\n~),;

}
max = al[0][0];
for(i=0;icm;i++)

{
for(j=0;j<n;j++)
if (x{nax < a[i] [§])

max = a[i] [j];

row:i;
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cCol=y.
} J:
}
}
printf (“Maximum - %4
} at row = %d and column =%d \n",max,row+l,col+1);
m
quiputt | I

How many Irows? 3

How many columng? 4

Enter matrix row-wise
aforfol= 1

a[ol [11= 2

afol [2]1= 3

a[0l [3]1= 4

alll [0]= 5

al1ll [1]1= 4

al1l [2]1= 3

a[11[3]= 2

a[2] [0]= 3

al2]1 [1]1= 8

af21[2]= 5

al2]1[3]= 4

Maximum = 8 at row = 3 and column =2

85 INITIALIZATION OF TWO-DIMENSIONAL ARRAY :

The two dimensional array can be initialized at the time of declaration as in the case of single dimensional array.
If the array has m rows and n columns, total elements of an array are m*n. If less than m*n values are used,
then remaining values are treated as-zero. For example,

int al31[2]1 = { 0,0,1,1,2,2};
initializes first row data as {0,0}, second row data as {1,1}, third row data as {2,2}.
The above initialization is same as

int al[31(2] = { {0,0},

{1.1}.
{2,2}
}:
Suppose, we initialize as below, where less than 3*2 =6 values are given, then remaining elements will be treated
as zero.
int a[3jrz] = { 0.0,1,1}

Here, only 4 elements are given, so last row data i.e third row data will be taken as {0,0}.

.8'6 MULTL.DIMENSIONAL ARRAY :

n 22, then we call that array as multidimensional array. For
ks information for 2 ‘different exams carried out in the term

o store 5 students marks 7 . : i
data can be stored by using 3-dimensional array like,

In general, we can have n-dimensional array. If

example, suppose we want t
for 4 different subjects, this

int marks[5] [2] [4]:
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where, § students, 2 exams and 4 subJe o arks [4””[3],
o i
The array will span from nun‘ks[()][(’][“] |
- useful for storing data iy,
g0 SERENE potes ormally 8 . ":,ry In‘C’ cach string ig 'crn,'&"‘
: e ST i me ’ in,
- < aracters enclosed 11 doub! ..l ent string e cented as ‘0’ or NULL, R, "
String is a sequence of character cod 10 epre! ter i 1€ resentt ol Cltyg,
: _ cy ot g internally WSEE LT charac (ring required 1o be storeq
address, city cte. ASC 11 code 18 o In 'Ch nul . than the § "
by a special character called null ch:|r;u.1°1:-Ilu‘cd one $i7¢ long
this reason, the character array must be deck . 0
c o M p U T E characters, put actually 9 characters 4, Sty
- COMPUTER", which i having o1y
Here. the string stored is *( Sl
because of NULL character at the end.
char name [20]7 f size 20 We can store any string up to maximum k’”gth]
. A .»--.()Slzc ' s 3 Lo s
. of et lize I string by UsIng the method of Initializp,
vt el ¢ s ANg
. . . e . can initialize ]
String is basically an array of characters, 50 W€ ¢
i i i qy as shown below. .
single dimensional array as sho g, T gr RS, \0"};
\ ’
char namef[] = { ‘C', o' , ‘M', ‘Pl )
or
char name[] = “COMPUTER"; it .3
— . : is not requiré it 1s autpmauca y taken
When the string is written 1n double quotes, the NULL character 1 q ’ ; ;
8.8 READING STRINGS :

s mentioned that it can also be used to read string fr

When we understood the scanf{) statement, it wa
the character array.

keyboard. The format specifier %s is used to read a string in

For example,

char name[20];

scanf (“%s”,name) ;

will read the string in the array name. There is no
\ 1 need to put & sy It
TR - mbol before the name, beca_use name 1s

We can also use the function gets() for readi i
n
For example, g a string. The array name should be written within bracks

char name[20];

-

gets (name) ;

rings invol
Ving blanks, tabs. While the scanf() reads only ¥

words.
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pRlNT]NG STRINGS :
3 _ .
The string €20 be printed using printf() function wi
below. 1on with %s format specifier, or by using puts() function as shown
ar name = W
Ch [] hd Sanj ayn s
printf (“%8”, name);
puts (name) ;
int only one stri : . .
puts) s i String at a time, while one print i i i ing %s many times
- the printf0). printf() can print multiple strings by using 7o y
For example,
char name [] = W Sanj ay" ;
char surname[] =”Shah”;
printf (“%s %s”, name,surname);
puts (name) ;
puts (surname) ;
Here, one statement,
printf (“%s %s”, name, surname) ;
prints two strings, while two statements as shown below,
puts (name) ;
puts (surname) ;
are required to print name and surmame using puts().
Program :

/* Write a program to find length of a given string */

#$include <stdio.h>
#include <conio.h>

main ()

{

char str[301; /* array of size 30 defined */

int i,count =0; /* jnitialize count to zero */
’

L clrecr();

N

%
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"://,///,,_—————\/\

printf (“Give string \n”)i
gets(str);
|= NULL;i++)
t */

for (i=0; strlil
/* Tncrement coun

count++; -
“Length of gtring %8 = %d\n",str,cou :

printf ( -
} _/”/_\
—

—  mes

Output :

Give string

vansh

= 5 -]

Length of string vansh

Explanation : .
n in for loop, we go on incrementing the count variable until the

The count variable is initialized to zero. The
NULL value is found.

——

Program :
in one line with its ASCII .value. ¥

/* Write a program that takes a string and displays each character

#include <stdio.h>
#include <conio.h>

main ()

{

char str[30]; /* array of size 30 defined */

int i;
clrscr();
printf (“Give string \n”);
gets(str);
for (i=0;i< str[i] != NULL;i++)
printf (“%c\t%d\n”,str[il,str[il);

}

Output :

Give string
Computer
67
111
109
112
117
116
101

114 ‘ ' ‘

H o 2 ™W H O A
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ite a program that takes a strin, o '
4l wr wvuscs it. Display original string as well as reverse string. K
@EZ <stdio.hs
#include <conio.h>
maj_rx()

{

char strl30], rev(30); /* array of size 30 defined */
int 1.,J,count=0; /* initialize count to zero */
clrscer();

printf (“Give String \nn) :
gets(str);

for(1=0;i< strli]l 1= NULL;i++)

/* Get length of string in count */
count++;

for(i=count-1,3§=0;i>=0;1i—, j++)

/* Last to first character stored in array rev */
rev([j]l = str[il;

rev[j] = NULL;
/* Terminate the reverse string with NULL */

printf (“Original string %s\t Reverse string %s\n”,str,rev);

Output :

Give string

patan

Original string patan Reverse string natap

Explanation :

Length of string is'found then starting from the last character up to the first character are stored in array rev
using following the code:

for (i=count-1,§=0;i>=0;1i—,j++)
rev[i] = str[i'];

Here, i variable works with str array, while j variable works with rev array. Variable i goes from count-
L0 0, while j starts from 0 and goes on incrementing till the loop is over.

Following statement terminates the reversed string by putting NULL at the end.

rev[j] = NULL;

L £y
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8.10 STRING HANDLING BUILT-

In this chapter, W¢ have done m

reverse a string.

We can do other op¢
two strings for equality.
processing. We require

Following table shows the import
R

any operations

rations on strin
(C* language pro
to include string
ant built-in library fur

IN FUNCTIONS :

on strings by writing a €0

i t
gs like copy a string, co.ncatc two §d
vides this functionality by provi

I header file for using built-1n

string functions. “

de for getting length of tng
| Ul

rings and get one_: string, or .
ing built-in functions for doingr:bi

]

\ction with its meaning
Example =

Name Syntax Meanin®
of function o Ten(“CP&U”
i length of string s |=strlen(“CP&U"); rem
wien strlen(s) Finds the leng length 4 in variable 1. ¢
99 77 *u\
\ i to dest. If dest="Jay” and stc="kqy»
strepy strepy(dest,src) Copies the string BEEES Strcpy(dest,src): makes desytwtltit
- =“Ja ”? and 52=’ "
strcat streat(s1,s2) Concate string s2 at the entedt If :altt(sl );2)‘ makes ’:(]ay‘ ‘t‘hen
. string sl. = — ;\Jal“
stremp stremp(s1.s2) Compares string sl with s2. If both If s1="Jay” and s2="kay” the,
are equal, it returns 0. If sl . strcm’pgsl, s2); re.turns-l becay
alphabetically > s2, it returns positive “!(ay is alphabetically greater,
number, otherwise returns negative | “jay”
number.
stirev StlTEV(S) Reverses the String S, the original If SS“Jay” then SmeV(S): make
string is overwritten. s = “yaj”
strempi strempi(s1,52) Compares string s1 with s2 ignoring If s1=“Jay” and s2= “kay”E
the case. If both are equal, it returns stremp(s1, s2); returns-1 becau
0.If s1 alphabetically > s2, it returns “kay” is alphabetically greatert
positive number, otherwise returns “jay”
negative number.
strncm stremp(s1,s2 '
P p(s ,S_Jl) Srfdmsp;ar:mfi'lrst uil character.s 9f sl If s1="Jay” and s2="kay” then
rta return result similar to stremp(sl, s2,2); returns - 1 bec:
“ka” is alphabetically greater &
strupr strupr(s) Convert stri - ‘
n
g s to uppercase If s=“Jay” then strupr(s); mak
strlwr strlwr(s : e Jay,
(s) Convert string s to lowercase If s=“Jav” e
s=“Jay” then strupr(s); mi&
strstr strstr(s1,s2 . 5= jay” —
52) Returns a pointer to the first If s1=“Jayv” »
oceurrence of string 2 in sl s1="Jay” and s2="kay then
S'f1‘§tr(sl , §2); returns NULL be®®
— string “kay” does not occurin”
—
/* Program d : o .
g emonstrating built-in string functions, */
#include <stdio.hs -
#include <conio.hs
#include <string.h>
main ()
; i /
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char strl[20]=

“COMPUTER” °

/* size 20 */
“computer" , J

char str2[20]=

j clrscr() ;

printf (“Length of S8tring %s

= %d\n”,strl, 1)) ;
/* strlen(strl) \ strl, strlen(strl))

finds length of string strl */
i = strcmp(strl,str2);

*
/ Compare two string strl and str2 */

] '==0
if (i==0) /* return value 0 if strings
equal otherwise not equal */
Printf (“Two string are equal\n”) ;
else

printf (“Two string are not equal\n”) ;
printf(“Reverse of %s is "“,strl);
strrev(strl) ;

/* reverse string strl and replace strl */
printf (" = %s\n“, strl);
strrev(strl);
/* again reverse strl, so strl has original value */
printf (“concate of %s and %s “,strl,str2);
strcat(strl,str2);

/* concate str2 after strl. size of strl increases */

printf (™ = %s”, strl);

Output :

Length of string COMPUTER = 8
Two string are not equal

Reverse of COMPUTER is = RETUPMOC

concate of COMPUTER and computer = COMPUTERcomputer

\_
Pfﬂgranl :

~—~———

/* Program to extract M character from a string

P ——

#include<stdio.h>

#include<string.h>

o §

#include<conio.h>

ain ()

('
Qhar

| £ hY - Q
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N

int x,1i,y.,1:
clrscr():

printf (“Enter the gtring\n”) i
gets (str);
lestrlen(str);
printf (“How many
scanf (“&d”, &x) ;
printf (“From where to
scanf (“%d”,&y) ;

printf (“The extracted part

string */

*+ length of
/ extract? ")

e

to
characters You want

/* Number of characters to
? " )’
/* from position */

be extracted
]

of string is=\n");

for (i=y-1; d<y+x-1; i++)
printf (“%c\n”,str(il):
getch();
} —

Qutput :

Enter the string
computer

How many characters you want to extract? 3
From where to ? 3

The extracted part of string is=

P

t

8.11 SOLVED PROGRAMMING EXAMPLES :

Program :

/* Write a program to search number x from given n numbers. If x is found, display the position within
array also. */

#include <stdio.h>

#include <conio.h>

main ()
{
int al[10]; /* array of size 10 defined */
int i,n,x; /* x is the number to be searched */

clrscr();
printf (“*Give value of n (not more than 10)\n”);
scanf (“%d”,&n); /* actual array size in n */
for(i=0;4i<n;i++) /* input data */

{

printf (“Give number\n”);
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" gcanf (™ E;-E;TITT-—_"_“‘*
}

printf (“Which numbe, to be gear
gcanf (“%d”, &x) ;

ched?\n”) ;

for (i=0;i<n;i+q)

{

if (a[i] == Xx)
{
PTintf (“%4 found at position %d\n”,x,i+l);
break;

*
/" number found, no need to

check other numbers */

/* whole array searched */
Printf(“%d not in list\n”,x);

}

ey

Output-1 :

Give value of n (not more than 10)
6

Give number
Give number
Give number
Give number

Give number

4

Give number

10

Which number to be searched?
9 .

9 not in list
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Y

ST o bl

Output-2 :

Give value of n (not more than

10)

6

Give number

2

Give number

3

Give number

7

Give number

5

Give number

4

Give number

10 )
Which number to be searched?
5

5 found at position 4

Explanation :

After storing the list and the number to be searched in X,
If number found, then we break the loop and print the messag

x number in list.

we compare each number of list with x in for |
e using the value of i for finding the locatiy

Program : =

case. */

/*Write a C program to accept a string and print every third character from string only if it is los

#include<stdio.h>
#include<string.h>

main ()

{

char s8[20];
int i,len;
printf (“Give one string\n”);

gets (é) 7

len = s8trlen(s);
for(i=2;i<len;i=i+3)

{

Scanned with CamScanner



r
od string$s

8.29

S —
if (islower(s[i])) /* J

PEAREL (e, g1y

is the character lowercase ? */

string

——"'Tj
oy |

/* Write a program to insert a number at a specified array index position*/

|

$include <stdio.h>

#¢include <conio.h>

nain ()

{
int a[l0]; /* array of size 10 defined */

“int i,n,x,pos; /* x is the number to be inserted */
/* pos is the index value at which number
ig to inserted */

clrscr();

printf (“Give value of n (not more than 10)\n”);

Bcanf(“%d”,&n)} /* actual array gsize in n */
for (i=0;i<n;i++) /* input data */

{

printf (“Give number\n”);

scanf (“%d”,&alil);

}

Printf (“Which number to be inserted?\n”);

Scanf (“%d”, &x) ;

Printf (“At what index value (< 10
?\n",n-l);

and must be between 0 and %d)

Bcanf (“%d”, &pos) ; '
ons <0 || pos >n-1)
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m
{

printf (“Wrong input \n”);

return 1;

}
for (i=n;ispos;i--)
afi)l = ali-1]:

alpos] = Xxi

n =n +1;
",%,pos8) ;
printf (“Array after ingsertion of %d at index %d\n P

for(i=0;i<n;i++)

printf (“%4d”,alil);

OQutput :
Give value of n (not more than 10)

Give number

Give number

27

Give number

16

Give number

25

Give number

20

Which number to be inserted?

15
At what index value(< 10 and must be between 0 and 4)?

2
Array after insertion of 15 at index 2

4 27 15 16 25 20

Explanation :

If we have to insert the number in the list at specific position, then we have to make that position yacal
the numbers below that position need to be shifted down. For that to avoid loss of data we start shiftii3
the last number upto specified position. That is achieved by the code:

for(i=n;i>pos;i--)
al[i]l] = ali-1];
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and strings

After the insertion of data in gy, array

the nu
mber . ; ,
of clements in array increases by I, so the statement

= n +1;

—_—

ite a program to read n *

g Wit adn * n i T .
e ‘ matrix. Display original matrix as well as its transpose matrix.
TranspoSe€ Mé X can be derived by inte ' c =

) g rchanging i Eid 4 .
ith column values, while ith column v ging ith row data with ith column data i. ith row values become

alues become ith r
: . _ row values.
Example, if 3131 =123 then its transpose matrix = 14 7

i 258

78
? 369
¥

- ey R
ginclude <stdio.h>
ginclude <conio.h>

pain ()
{
int al4] [4];
int n;
/* assuming rows and columns séme i.e n *n matrix*/
int i,3;
clrscr();
printf (*Give value of n\n”) ;
scanf (“%d”,&n) ; ,

printf (“Enter matrix A row-wise\n”);

for(i=0;i<n;i++) /* Get first matrix data */

{

-for(j=0;j<n;j++)
{ - .
printf (“a [%d] [%d]= “,i,3)7
gcanf (“%d”, &alil [31):

}

printf (*\n”);

}

printf(
for(i=0;i<n;i++)
/* display firs

wMatrix A \n”) i

¢ matrix row-wise */

{
for (§=0;3<nii++)
printf (»%44”

printf (“\n”)i

,alil [31)7

} "
printf(“'rranapose of A \n")i

for(j=0;j<n;j++) 4 matrix row-wise LV

L /* display secon
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—

— e
{
for (i=0;i<n;i++)
printf (“%4d”,a (11 (41):
printf (“\n”);
}
} T
Qutput : ﬁ
Give value of n
3
Enter matrix A row-wise
afo][0]l= 1
a0l [1]= 2
a0l [2]1= 3
af1] [0]= 4
afil[1]l= 5
alll [2]1= 6
al2]1[0]= 7
al2][1]1= 8
al2][2]= 9
Matrix A
1 2 3
4 5 6
7 8 9
Transpose of A
1 4 7
2 5 8
3 6 9
Program :

/* Write a program to read n * n matrix and check for syrhmetric square matrix.

In symmetric square matrix, ith row data is same as ith column data,

In other words a[i][j] = a[j][i] for all value of i and j.

Example, if a[3][3] = 12 3 is symmetric square, because a[i][j]=a[j][i]
258
389

*/

#include <stdio.h>

#include <conio.h>

main ()

{

int al4] [4];
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printf("Give value of n\n\\);
cant ("¥d" &) ;

printf (“Enter matrix Tow-wige\n~),
for(i=o;i<n:i++)
{
for(j=0;j<n;j+4)
{
printf (“a[%d] [%¥d] = “i,3);
scanf (“%d”, &a[i] [§]);
}

printf£(™\n");

}

printf (“Matrix A \n”);

/* Get matrix data +/

for (i=0;i<n;i++) /* display matrix row-wise */
{
for(j=0;j<n;j++)
printf (“%4d”,alil [j]):
printf (“\n”);

}

for (i=0;i<n;i++)

{
for (§=0;j<n;j++)

if (al[il [3] != alj1[i])
/* check condition */

{
flag = 1;

/ t flag and come out of inner loop*/
* ge

preak; _

t uter | *
/* contro gOBB o O e o0op /
£1 u AV i ssa

== ) . /* sed to a Old unnece ry
if( ag—-l

iteration of outer loop */

break:;

}

8.33

\if(flag ==1i//
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else

}

tric\
printf (“Given matrix is not symme

printf (“Given matrix is symmetric\

n”);

n");

Output :

Give wvalue of n

3

afo] [0]=
afol [1]= 2
afo] [2]= 3
afi] [o]= 2
a1l [1]= 5
al1l[2]1= 8
3
8
S

-

al2] [0]=
al2] [1]=
al2] [2]=
Matrix A
1 2 3
2 5 8
3 8 9

Given matrix is symmetric

Enter matrix A row-wise

v

Program :

/* Write a program that counts number of words in a string and also print each word on separate line. *

#include <stdio.h>
#include <conio.h>

main ()

{
char str[30];

int i,count=1;

clrscr();

gets(str);

/* array of size 30 defined */
/* count initializeq to 1,

minimum one word */

printf (“Give 8tring \nv);

/* 8tring in gty array =/

e

i
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( la NULL;i++)

if (str[i)

== \

/*

ch
, eck for worg separator */

I | Str[i] = \\t, )

Printf (“\nr),

/* word over */
count+4;

}

else

Printf (“gon +8tr[i]),;

* L]
/* simple character, print it */

}

printf (“\nNumber of words = %d\n”, count) ;

—T

—_— |
Ourput :
A

}

|

¢ive string

Gandhinagar is the capital of Gujarat
Gandhinagar

is

the

capital

of

Gujarat

Number of words = 6

l’rogram s

Explanation :

loop, we check for tab or space bar. If it is found,
acebar or tab character. In for : . it .
y:zznzr:hzeg:;itifisbfvsg is over and new word starts, so count variable is incremented. If the character is

other than tab or space bar, then it is printed as a part of the word on the same line.

[ ——

* Write a program that converts giv
ASCII value of A = 65, B=66,...2=90

ASCII value of a = 97, b=98,...2=122

So, difference between ASCII value of second alphabet and first alphabet is 97-65 =32 */
s crenc

——

#include <stdio.h>

en string into upper case and lower case.

#include <conio.h>

Bain ()

|
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{
char str[20],ustr[20],1str[20]; qa */
/* array of gize 20 define
int i,count=0; /* count initialized to 0 */
clrscr();
printf (“Give string \n”):
gets(str); /* string in str array */
for(i=0;i< str[i] != NULL;i++)
{
if ( strli] >= ‘a’ && str[il <='z")
/* check for lower case */
ustr([i] = strl[i]l - 32; ,
/* convert to upper */
else
ustr[i] = str[il;
if ( strl[i]l >= ‘A’ && strl[il <='Z')
/* check for upper case */
1str[i] = str[i] + 32;
/* convert to lower */
else
1str[i] = strl[il;
}
1str[i] = NULL;
/* put NULL character at end in both array*/
ustr[i] = NULL;
printf(“\nOriginal String is %s\n”,str);
printf (“\Upper Case String is %s\n”,ustr);
printf (™\Lower Case String is %s\n”,lstr);
} .
Output : —
Give string
Computer
Original String is Computer
Upper Case String is COMPUTER
Lower Case String is computer
’ BT

Explanation :

Here, “a’ stands for ASCII value of character 5 @i

: S £ 97) same wavy ¢’ haractt’r
z (i.e 122). Similarly for ‘A’ =65 and ‘7’ =9 The ’ Y 'z stands for ASCII value of ¢
the lowercase string. ATay ustr stores the uppercase string, while array Istf ste
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#
#
m

{

us

include <gtdio.hs

i 4____E__,____,;__.____—-———— :
1

4 5trings
8.37
..w,-i(cumcnu(lrivcnm.ﬁm_,l
e 3 , . "ml“DC"
: -in str Ny rform gty
1nglnnllln string functiong */ ”“Shlnu"PCHHiunQIikcILn;II d
‘ngth, reverse, copy, concate an compare

include <conio.hs

inclllde <string h>
ain()

char Strl[zol,str2[20];
/* arra
Y of
int choice,len; 8ize 20 defined */
clrscr();

do
{

pr%ntf(“l, String length 2. String reverse\n”);
printf(“3. String copy 4. String Concate\n”);
printf (“5. String compare 6. Exit\n”):;
printf (“Give your choice(l to 6)\n\n”);
scanf (“%d”, &choice) ;
switch(choice)
{
case 1:
case 2:
case 3:
printf (“Give string\n”);
scanf (“%8”,8trl);
if (choice ==1)

{

len = strlen(strl);

printf(“Length = %d\n”,len);

break;
}.

else if (choice ==2)
{

strepy (

gtrrev(str2)i
wReverse string, =

strz,strl);

print ( %s\n” ,str2) ;

break:

e ———————————r—,
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}

else

{

strepy (str2,strl);

printf (“Copied string = %a\n”,8tr2);

break;

}

case 4:

case 5:

}

printf (“Give first string\n”):
scanf (“%s8”,8trl);

printf (“Give second string\n”);
scanf (“%s8”,8tr2);

if (choice ==4)

{

strcat (strl,str2):;

printf (“Concated string = %s\n”,strl);

break;
}
else
{i
if (strcmp(strl,str2) == 0)
{

printf (“Two strings are equal\n”);
. break;

}

else

{

printf (“Two strings are not equal\n”) ;

break;

}

} while (choice != 6);

Output-1 : _
1. String length 2, String reverse
3. String copy 4. String Concate
5. String compare 6. Exit . ___',J
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ave gtring
caml’“ter
I'eﬂgtl‘l -

' gtring length 2 String reverge
3 string COPY 4. String Concate
9 gtring compare 6. Exit
sive your choice (1l to ¢)

S
o
T;. string length 2. String reverse
3. string copy 4. String Concate
5. string compare 6. Exit
give your choice(l to 6)
4
give first string
computer
give second string
keyboard
Concated string = computerkeyboard
1. String length 2. String reverse
3. String copy 4. String Concate
5. String compare 6. Exit
Give your choice(l to 6)
5
Give first string
computer
Give second string
Douge
Two 8trings are not equal
1, String length 2. String reverse
i, String copy 4. String Concate
S String compare 6. Exit
®ve your choice (1 to 6) '

A

P \
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o user gIVes the choice
ver when user £ ce o, p, y

ks for either ¢

E.\'plnlmllnn :
peatedly display the menu, (e
cks for choice and accort

(he loop 159

' ine input string or gy,
' ) » W,
fingly 11 A

_while loop 18 used tore
U

do..
switch statement che

while loop, the
are required. Then y¢
(l(.(,(m’h

4 and 5, tWO gtringss
and the work 18 ¢

input.
[one and MESSALE printeq
'I'v‘

d, while choice

string 18 require
illed

1,2 & 3 only one
jate string

by user, appropr! function 15 ¢

For choice
to the choice given

printfl) statement.

1 i L
ireh the given string.

Program :

and then 8¢

/* Write a program to stor¢ pumber of strings

#include <stdio.h>
#include <conio.h>
#include <string. h>

main ()

{

char names[10] [20];
char str[20];:

int i,n;

int flag =0;

clrscr();
printf (“How many strings\n”);

scanf (“%d”,&n) ;
printf ("Enter gtrings\n"“);
for (i=0;icn;i++)

scanf ("%s“,names [i]) ;

printf (“Given strings are:\n”);

for(i=0;i<n;i++)
printf (*%s\t”,names[i]);
printf (“\nEnter the string you want to search\n”)
H

scanf (“%s8”,8tr) ;

for(i=0;i<n;i++)

{

if (strcmp(names[i],str) == 0)
{
flag ;1;
break;
}

}

if (flag ==1)

printf (“Sorry
11
Given 8tring %8 not found
nd in list\n”
,8tr);

I
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fL/"/‘f—'—_——_____——_-——.—-_—-_-—_""""““‘--————--—; 8.41
ik

U
lw"’ pany strings

/[ 5o
5
gt
gusb?*
shmed?
gata?

4
#

er strings

pad

surat
mahesana
given strings are:

3 ambai ahmedabad

patan Surat mahesana

gater the string you want to search

patan

pound !! Given string patan found in 1list
L—

/’.-—l - : -
pput-2 ¢ )

] gow many strings
5

enter strings
pumbai

ahmedabad

patan

vignagar

surat

Given strings are:

mmbai  ahmedabad patan visnagar  surat
Enter the string you want to sedrch

gandhinagar
Sorry 1! @Given string gandhinagar not found in list

Explanation -

To store more than one string, we require to use two-dimensional array of characters. The line

char names[10] [20];

feclres 2-dimensional array which can store 10 nam
bt above declaration is of 10 arrays each of size

The code

es, each name can be of maximum 20 characters. It means
20 characters.

for (i=0;i<n;i++)
scanf (“%s” ,names [i] )i o '
tores them in an array. Here, names]i] is equivalent to &names]i][0].

Bets n di .
different strings from user & Sbefore names(i]. Why? It will become clear when we study the pointers

% there is no need to puit & symibol
" deta -

h : f ~
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I

Vin‘

ed one by one from nap,,,

s

e is no need to search fema]-[ ‘]
Ini

J

tring str 1s search

| by break i.e ther . ’
g alue of flag variable.

l ' i 3 the v
numbers. Appropriate message printed, which depends on \
int only characters at positions whi

- ch are muly
/* Write a program which accepts a long string and pr Ply

of 3. %/ \
#include<stdio.h>

#include<conio.h>

N . . . al v 8 S

The string to be searched is stored in array str. Then, the
& g . . rminated
string is found, flag variable is made 1 and loop terminate

#include <string.h>

void main()

{

char str([25];

int i=2,len; /* i indicates third character */
clrscr();

printf (“Enter a string: “);

gets(str);

len= strlen(str);

while (i<len)
i
putchar(str[i]);
i = i+3; /* next multiple of three */

}

getch()

~e

}

Output :

Enter a string: computer

mt

: SUMMARY :

Array is a collection of variables of same data type, which is known by a single name. We refer individ

elements of an array by their subscript value or index value. Array can be — single dimensional or m
dimensional.

Array index starts from 0. So, if an array size is 10, and then the index starts from 0 and goes W
9.

In the program itself if we assign values to individual eleme
can be done at the time of declaration of an arra
in the program.

: nts, it is called initialization of an arra)-
y or by specific assignment to individual elements separa

Multi dimensional array is used when we want to store tabul

: . . \ ar information in an array. Two dimensi®”
array 1s a matrix of m * n size, where m is the rows and

n is the columns,
String is a sequence of characters enclosed in double

specifier in scanf() function or by using gets() function.
in printf() function or by using puts() function.

quotes. We can read g string by using %s for™
. i
We can print a string by using %s format spec!
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\_
are defj

., handling built in functiong
S'I.I:;built in string functions,

ned j ‘
ed in string.h header file. We need to include string.h file for
» of the string operations are: Cone

m atC, ) ¥ . .
! fxsper case, convert to lower cage find substrci;gy'ctimd Wil g v Mo fevive: SIS
: i\ICQs :
Which declaration of array is corpecty
int 2(10); (®) int af10):
® 0 ( ) a{lo}; (¢) int afin); (d) int [10] a

it will happen it you assign a valye 1o

; an array clement whose subscript value exceeds the size of

Compiler will report an crror

(2)

) ) (b) It may crash the program
© Size will be automaticaliy adjusted

] (d) 0 value assigned
what is the size of an array which is initialized like?

C )= (31.2831,30.31,30,31,31,30,31,30,311;

() Syntax error (b) 0 (c) 12 @ M
which declaration of two dimensional array is correct?

(a) sales[5][5]; (b) sales [5,5]; (c) sales (5,5) (d) None of above

. In declaration int a[12][10]; how many elements are declared?

-

s

e 2 ® 9 (c) None of above

If we initialize the two dimensional array as 5 .
int a[3][2] = { 0,0,1,1};

what will be the value of a[2][1]?

(2) Syntax error in initialization (b) 0

{c) Random value @ 1

Every string is terminated by NULL character. How it is represented? )

(2 “0 (b) NULL (c) Both a and b (d) None of above

If we want to read a sentence having blanks, tabs we need to use

(2) scanf() (b) getsO (c) Both a and b

How many arguments are required by built-in strlen() function?

(@ 1 (b) 2 (c) 3 @ 0

Built-in function strepy(strl,str2) copies string

(a) strl to str2 (b) str2 to strl (c) None of above

Amay index start at : :

@ 1 (b) User defined (c) O (d) None of above
 String handling built-in functions are defined in

@) conio.n (b) stdioh (c) stdlibh (d) None of above

If an my is declared as double a[5], how many bytes are allocated?
" ASCII code for a—z ranges from

2 65-91 . (d None of above

(@) 026 (b) 97-123 ()
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another string 18
(d) strstr()

13.

16.

¥,

18.

19.

15.

O N

at the end of

Function to add a string
(c) strcat

a multiword string?

b) strepy()
(d) puts

more appropriate for reading 10

(a) stradd()
{ the following function is
(b) scanf()

itput of following progr

Which o & gcts()

(a) printf()

What will be the ot

am

#include
main()
{
int x, y = 10}
x =y * NULL:

printf{ "0d\",X);
(d) garbage valye

}
(a) error ® 0 (c) 10
ASCII code for A-Z ranges from
@ 0-26 (b) 97-123 (c) 6591 (d) None of aboy,
ASCII code for 0-9 ranges from :
(a) 0-26 (b) 97-123 (c) 6591 (d) 4857

. ANSWERS :

(©) 2 (b) 3. (c) 4. (a) 5. (c) 6. (b) 7 (9
(b) 9. (a) 10. (b) 11 (c) 12 @ - 13. (© 14. (b)
© 16 (c) 17 (a) 18. (¢ 19. (@)

: EXERCISE :

What is an array? What are its types?
For the declaration as

int al10];
the last element is stored at a[9]. Is it TRUE? Explain your answer.
ger numbers having 4 rows and 3 columns.

Declare an array to store a matrix of inte
For following initialization, what is the size of array ?
int afl = {30,20,30,25,40,45,35};
Find errors if any in following code
() int num[] = { 1,2,3,4,5};
(11) char city = ‘{‘V’ ,'i’,’8’,'n",’a’,'g’,'a’,'xr'};
(i) float £[3] = { 1.3,3.4,2.5}; ’
(iv) double d=0;
(v) double db[] = 0;
What is a string? What are the operations that can be performed on string?
Wr%te any 5 built-in string funct‘ions with their syntax and meaning T
Write a program to multiply two matrices A and B of size 3 * 3 ar; d st
ore the answer in matrix C.i.¢ C~= At

Write a program to ¢ i
ount how man i
y times a particular character occurs in a gi ot
iven string. e.g. character

.
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‘ﬁ < jnstring “Gujarat”,

gt heck whether the «:

[} pro ram t0 € Wwhether the given string :

\\'fitca re string which spell the same afie . “l!lg 18 palindrome of not without using library functions. Palindrome
sffinfsa “HerTeversal algg, Following strings :1rc‘ p:l?iﬂ(lr:n:c: mn(lnrr;,. malayalam,
e

H trillﬂ hm]dlinﬂ fi |
Joovarl us s L llllCllOlN i
an b \Vllh sam \l >
)05 0 e ple *C C()(IC.
and COI“]Y\I’ i n p
Kk i CthI‘I 3 v {3 1 . m g
s e(hml,- less, greater lhﬂl‘l second one Hlmng B hmc“(m e p() dprnt e meste "

A C program to read an array

L program that read two strings

of integers

“HIC op > ™ *
he error it any in following code

and print its elemente ;
l A print 1ts elements in reverse order.
Fivd‘“‘“

and correct it ang give output.
oid main ()
\ :

{ int iNo[3] = {10,20,30,40};
char cName[]="exam~;
char cMidd[]l="university~,
strepy (cName, cMidd) ;
printf (“%d”,iNo[0]) ;
printf (“%s"”,cName) ;
} .
xplain following string manipulation functions.
gracap (), strlen(), strecat(), strstr(), strchar()
: Answers to selected exercises :

What is a string? What are the operations that can be performed on string?
Sring is 2 sequence of characters enclose in double quotes. Normally string is useful for storing data like name,
adress, city etc. ASCII code is internally used to represent string in memory. In ‘C’ each string is terminated by a

siecial character called null character. In “C’°, null character is represented as \0” or NULL. Because of this reason,
tte character array must be declared one size longer than the string required to be stored.

clo| M| P U T E R |V

e, the string stored is “COMPUTER”, which is having only 8 characters, but actually 9 characters are stored
keause of NULL character at the end.

Onerations on strings:

L String Concatenation

% Sting Copy

. String Length

4 Compare two string

5 Reverse a string

:' Convert string to upper case

+ Convert string to lower case
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Programming for P’°blem

8.  Werite a program to multiply two m

* B.
Ans:

* 3 and store the answer inm

ize 3
atrices A and B of size Q(‘

#include<stdio.h>

void main()

{

int a(3](3), b31(3], cl3] [31:
int m,n,o,p;

int i,j,k;

clrscr();

printf ("how many rows in first matrix?\n")?
scanf (“%d”, &m) ;

printf (“how many columns in firs

scanf (“%d”, &n);

t matrix?\n”);

for(i=0;icm;i++)
for(j=0;j<n;j++)

{

printf (“Enter value of a[%ld][%ld]\n"ri+1'3+1);

scanf (“%d”,&a[i] [1);

irintf(“how many rows in second matrix?\n”);
scanf (“%d”, &o) ;
printf (“how many columns in second matrix?\n”) ;
scanf (“%d”, &p);
if (n !=o ) /* number of columns of A and number
‘of rows in B should match */
{ ‘
printf (“*Multiplication not possible.
The columns of first\n”);
printf (“matrix should be same as rows of
second\n”) ;
return;
}
for (i=0;i<m;i++)
for(j=0;j<n;j++)
{
printf (“Enter value of al[%ld] [%1d]\n”
scanf (“%d”,&ali] []);

}

for(i=0;i<o;i++)

(1+1,5+1);
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for(j=0;j<p,j++)

{

printf (

\\Enter V(\l\le 0{
b [%1d] [%14) \n*

ri41, 941
scanf (wgqg» 1+1),

'&b[j_] [j])]

}
for(i??'i<mii++) /* C matrix of Bize mep+/

for(3=0:3<p;j+4)
{

cli] [§1=0;

for(k=0;k<n;k++)

clil3)= clil i1+ alil (k]*blk] (§];

}
}

printf (“Matrix A\n”);
for(i=0;ic<m;i++)
{
for(j=0;j<n;j++)
printf (“%4d “,alil [j1);
printf (“\n”);

printf (,Matrix B\n"“) ;
for (i=0;i<o;i++)
{
for (§=0;j<p;j++)
printf (,%44 »,bIi1[3]) i
printf (,\n");
}
}

printf (“Matrix C= A*B\n”) i

for (i=0;i<m;i++)

{
for (§=0;3<pii++)
printf("%4d ,,clil[3)):
printf(“\n”);
}
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Programming for Problen, Sol
Vi

12.  Write a program that read two strin
message that first string is equal, less, gre

Ans:

I%ﬂIO\vh1g|wnwprnn1cx|ﬂninslhc1|sCl)fsncunp

\'nq
g the function stremp() ang Pring

th

b

gszuulcnnlpnrcthvnllwln
ater than second onc.

()lN|Hl‘hllihrnry function.

#include<stdio.h>

void main()

{

}

char stril[50], str2[50];
int ans;

clrscer():;
printf (“Give first string\n”);

gets(strl);

printf (“Give second string\n”):;

gets(str2);

ans = strcmp(strl,str2);

if (ans == 0) /* both equal */
printf (“Both string %s and %s are
equal\n”,strl,str2);

else if (ans > 0) /* first greater */
printf (“First string %s is greater than second
%s\n”,strl,str2);

else /* second greater */

printf (“First string %s is less than second

%s\n”,strl,str2);

13. Write a ‘C’ program to read an array of integers and print its elements in reverse order.

Ans:

#include<stdio.h>

void main()

{

int i;

int a[100];

int n;

printf (“How many numbers? \n”);
scanf (“%d”, &n);
for(i=0;i<n;i++)

{

printf (“\nGive number %d; ™ 1+1);
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scang (“ydw, &ali))

)

}

find out the error if any in following ¢

oid main ()
v

reve
for(i=n-1;i>=0;i_) Tse order is\n”),

printf (™ \n%d" X

’

afi]),

ode ¢ T
de and correct it and give output.

it jNo[3] = {10.20,30,40};

chat

cha

cName []="exam”;

ctrepy (cName, cMidd) ;
Printf (“%d" r iNo [0] ) H

printf (“%s"”,cName) ;

}

int iNo[3]
int iNol[4]

The output will be

10

university

r CMidd (1 ="universityn ;

{10,20,30,40}; replace this 1line by
{10,20,30,40};

Explain following string manipulation functions.

stmcmp() ’ strlen(),

15

strcat(), strstr(), strchar()

i Syntax Meaning
uction
#raemp | strnemp (s1, 82, n) | Compare firstn characters of s1 and s2 and return result similar to strcmp
rlen | gtrlen (8) Finds the length of string s.
freat | gtreat(s1,82) Concate string s2 at the end of string sl.
st | strstr(sl,s2) Returns a pointer to the first occurrence of string s2 insl
4

“rehr | gtrehr (s, c) Finds and returns the pointer to the first occurrence of character ¢ in string s,

strchr(s,c

rwise returns NULL

\L othe

" What ; 0
: is an array?

Amy is collection of variables of same type known by a

: SHORT QUESTIONS :

single name. The individual elements of an

! M1y are referred by their index value. .
Can e initialize an array in the program itself?

€8,

‘ .
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b=y =y

g

7.

plank, tab etce

tab etc.

ould be used

a sentenc

Which function sh
Function gcts()should be used to T
Which built in functions reverses @ S
Built in function strrev(s) reverse a strings

Which built in function appends # string at
| streat(s1,82) appends @ string at Ul

ead ¢

tring?
e revarsed.

g is the string 10 b

a string?
is concatenated at the
End

he end of
ing, s2 string

e end of a str

Built in functior

of string sl.
ative index in
clements that are ou
- t of afTa

an array?
the bounds of an array

efer 10 the

Is it possiblc to have neg
Yes it is possible to index with negative value. It 18 illegal to T
bounds, the compiler will not produce error because C’ has no check on
e the size of an array in an array declaration:
h space in memory for all the ele(:iments of the oy
ed. v

Why is it necessary to giy
is declared, the compiler
st be mention

allocate the require

eserves €noug

d space and hence size mu

When an array
The size is required to

&
0‘0
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) CONCEPT OF POINTERS
pOINTER DECLARATION
0d POINTER ARITHMETIC
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& SUMMARY
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Programming for Problem S°'V|,,
(|

9.2
A snendi its type. Pointer is a varigp|.
" o -« different types of values depending on |lﬂl Yl AR : ‘hlL Iy
We have used variables which store different ty] VI ¢ can say that poiner is 4 special type of vuri,lh‘
stores the address of another variable within the 1!1cmmly. So, )
which store the address of another variable as its vafuc.
9.1 WHY POINTERS ?
. in mani i » data.
d It enhances the capability of the language in manipulating the
i It reduces the size of the program.
. linked lists, trees, graphs etc.
° It is used for creating data structures such as linked lists, trees, graj
ifferent functions i irections.
° It is used to pass information between different functions in both dire
° It increases the execution speed of the program.
' i > requirement.
o If used with array of strings, then it reduces the storage space requirem
i It allows working with dynamic memory allocation.
9.2 CONCEPT OF POINTERS :

ain memory of computer. Each locatiop in

All the variables stored in memory occupy some storage space in m .
meme ' : > ores one byte of data. Multi-byte

main memory of computer is having its address. Each location in memory st .
data types like integer, float, double requires more than one byte of storage space. Character requires | byt.

integer requires 2 bytes; float requires 4 bytes and double requires 8 bytes. The addresses are sequential startiny

from 0.

For example, int a=2;
The compiler will automatically allocate some memory for this variable a. So, location where the value of a j

stored, is called as the address of variable a. If the variable a is stored at location 100, then we cay say that

the address of variable a is 100, while the value of variable a is 2.

a ¢« name of variable

2 « value
100 « Address of variable

Now, if the 100 value is stored in other variable, then that variable can be called as the pointer to variable a,
because that variable will hold the address of variable a as its value.

ptr < name of variable

100 « value
450 ¢« Address of variable

As shown in above figure, variable ptr holds value 100 (which is the address of variable a) and the ptr is stored
at location 450. Here, we can say that ptr variable is a pointer to the variable a.
How to assign the address of variable to other variable ?

To access the memory address of variable, the operator & is used, which is called
can assign the address of variable a to another variable ptr using & operator as :

Ptr = &a;
(which is 100 in above example) to variable ptr. Thus, ptr variable

as the address operator. W¢

This statement will assign the address of a
is a pointer to variable a.

How to access value of variable using pointer variable ?

We can access the value of yarf'able. a, through the pointer variable ptr. We need to use the operator * ( cnllc‘
as ’derefencmg operator or indirection operator). So, *ptr (i.e * operator before pointer variable), rcpft’s"”b
-
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9.3

ple in above exam{)le, it effec

: ve exam ; : . i
\ﬂﬂle (2 1m abo Ple). We ¢q Ptr or g ¢ In the program, variables a and *ptr represent same
‘ﬂ'ntef to - “ 1o refer to the value of variable a, because ptr is the
0!

P" \f
INTER DECLARATION .

", pave seen that pointer is a varighe Which store
\\e'ab]e? In above example, we haye g en th
\.aré 1, we have not mentioned hoy ptr v

the address of a
at ptr is

ariable is de

nother variable. But, how to declare a pointer

Pointer, because we have stored the address of variable

. . clared.
pointer declaration ig -

gyntaX fot
data_tyPe *varname;

pere data_tyPe Means pointer to which type of gay v
\ ’

- di . arname is the name of a variable, while * symbol before
e name indicates that the variable is a pointer type

variable.
For above example,

int *ptr;

jeclaration is needed because ptr variable stores the address of variable a (which is integer ). This declaration
ays that ptT vanabrle can store the address of any integer variable.

The declaration,
float *fptr; means that fptr is a pointer which points to float type of variable,
char *cptr; means that cptr is a pointer which points to char type of variable.

fgam : |

g /* Write a program to print the address of variable and its value */

I

ginclude<stdio.h>

#include<conio.h>
main ()

{
char ch = ‘a’;

float £1 = 30.5;

int i = 50;

clrser () ; |

Printf (“Name\t\tValug\t\tAddress\n") ;
Printf (vch\t\t%c\t\t%X\n", ch, &ch)
Printf (w£1\t\t%E\t\tsx\n", £1,&£1) 7

Printf (vi\t\tsd\t\tsX\n” i, &i);

e o

\

~
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Programming for Problep, N
0}

e —
Output : \

Name Value Address
ch a FFF5
f1 30.500000 FFFO

i 50 FFEE Aﬁ_k‘\\\\
. e . initialize pointer at the time of (e
As in the case of variable declaration and initialization, we can also itz p C'arahr,n

For example,
int n = 10;
int ‘iptr = &n;

: : i ich is also initialized v
The above code declares variable n with value 10 and pointer variable iptr wh d with ty

address of variable n.
Now, the statement, *iptr = 20; will make the value of n = 20.

Consider following code,

int a=10;

int *ptrl = &a; /* ptrl points to a */

int *ptr2;

ptr2=ptrl; /* ptr2 also points to a*/
a = a+l; /* a=11 */

*ptrl = *ptrl +1; /* a=12 */

*ptr2 = *ptr2 +1; /* a=13 */

After above statements are executed value of a will be equal to 13. From above code it is very clear that;
= *ptr]l = *ptr2. '

Another important point is that pointer must be initialized before using it.

These concepts are used in following program.

Program :

/* Write a program to access the data using pointer variables*/

#include<stdio.h>

#include<conio.h>

main()

{

char ch = ‘a’;

float £f1 = 30.5;

int i = 50;

char *cptr; /* declare pointers */
float *fptr;

int *iptr;

cptr = &ch; /* assign addresses, pointers initialized+/ “)

A
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(ot = &i;
clrgcr() i

rintf (“Using varia‘bles\n\nn) ;

ﬂﬁtf(“Name\t\tvalue\t\tAddress\n”)
printf (*ch\t\t%c\t\ t%X\n~»
prJ,_nt,f(m-fl\t:\t:g«sf\t\t%x\n",fl,&fl);

printf (“i\t\t%d\t\t%}{\nu i L &i) s

3
r

’ Ch, &.Ch) 3

printf ("\AUSING pointer variableg\nyne

pﬁntf(“Ch\t\t*c\t\t*x\n"r*CPtr.CPtr)'

/* access variable through pointers */
Printf(“fl\t\t%f\t\t%x\n",*fptr,fptr);

printf (MI\ENEIANE\ESX\n”, *iptr, iptr);
scptr = *cptr +1; /* increment ch through pointer*/
+fptr = *fptr +1; /* increment f1l through pointer */
siptr = *iptr +1; /% increment i through pointer */
Printf(“\nAfter incrementing by 1 using pointer\n\n”);
printf (“ch\t\t%c\t\t%X\n”,ch, &ch);

printf (“EL\t\t%£\t\t%X\n", £1,&fl);

printf (*i\t\t%d\t\t%X\n”,1i,&1);

}

Output
Using variables
Name value Address
ch a . FFF5
fl 30.500000  FFFO
i 50 FFEE
Using pointer variables
ch a FFF5
fl 30.500000 FFFO
{ 50 FFEE

Mter incrementing by 1 using pointer

ch b FFF5
f1 31.500000 FFFO'
L =5 FFEE

’ o
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Programming for Probjgy, S
0]

9.4

Vi
POINTER ARITHMETIC :
As pointer variables store the address value, which are numbers, we can do arithmetic operations ¢, ’
In
variables. |
Some valid arithmetic operations on pointers arc :
. Increment
. Decrement
. Adding integer number to pointer variable
. Subtracting integer number from pointer variable
] Subtracting one pointer from other pointer if pointing to same array
But, following arithmetic operations are not valid
. Addition of two pointers
. Multiplication operation with any number
. Division operation with any number
Following table explains valid operations. ptr is a pointer type variable.
Operation | Expression Initial New value of ptr for Meanin,
= S
Character Integer Float
Increment ptr; 100 101 102 104 IncreTneF
to next
location of
_ _ same type
Decrement ptr—— 100 99 98 96 Decrement
to next
location of
— same type
_Addmg ptr=ptr+5; | 100 105 110 120 Points to 3
integer .
number locations
after
current
location of
same data
type
Subtractin tr=ptr-3; 100 ' :
integer ¢ PP i 9 88 Points to 3
TR locations
before
current
location of
same data
. type
Subtraction ptr=ptrl— ptr1=105 5 5 "-;te-:
of one ptr2; ptr2=100 R All port t
pOinter ' mus[ pom
from to the
another same (%
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der following code, ' 9.7
ons
( int a=10;
_ a+l; y Pointg ¢, a %/
a - * -
1;  /* ALy
#+*PETL 3=12, Here,

b
Tacket ig pet needed */
bracket 4
is
4+ *ptrls statement evalyggjoy, takes plac i
O < ‘C

ere’ * : Y * . : . ‘
H, 1. But, ( ptri)++; Stﬂl‘tment Fequires bracketg b ptrl) i.c the content where ptrl points is incremented
)rget to put brackets, pointer address wj > DCCAUse ++ has higher precedence than * operator. If we

fo

ferred. "mented first, and then value at that new address will be
f |

ffwe execute following code fragment:

(¢ptrl)++  /* a=13 Here,
ed */

gain()

{

int a=3, b=5,c, *p, *q;
p = &; qg=ga;

c =P % *q;

++ (*p);

printf (“%d %d\n” ,+p, *q);

printf("\n %4 34 “,c,b);

}

[nabove program,

Statement Effect

int a=3, b=5,c, *p,*q; a =3, b=b

P = &b; g=&a; P points to b and g
points to a, so *p =b=5
and *g =a=3

C=1* % *q; c =5% 3 =2

+ (*p); % *p = *p +1 =5 + 1 =6, so
b becomes 6 (*p is other
way of referring b)

printf (“%d %d\n” ,*p, *q); | prints 6 3

Printf(™\n %4 %d “,c,b); prints 2 6

%, final output of above code will be
63

26
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- —— T

Program :

; ¥/
- { . C“L
/* Write a program to demonstrate pointer arithm

—

#include<stdio.h>
#include<conio.h>
main ()
{
char ch ='a’,
float £1 = 30.5
int i =50,
clrscr();
cptr = &ch;
&£1;

&i;

fptr =
iptr =
printf (,, \nchar
printf(,%x %x
cptr++;

fptr++;

iptr++;

printf (“\nAfter
printf (“\nchar
printf (“%x %x
cptr—;
fptr—;
iptr—;
printf (“\nAfter
printf (“\nchar

printf (“%x %x
cptr = cptr +2;
fptr = fptr +2;
iptr = iptr +2;

printf (“\nAfter
printf (“\nchar
%x
-4;
-4;
iptr iptr -4;
printf (“\nAfter
printf (“\nchar
printf (“%x %x

printf (“%x
cptr = cptr

fptr

n

fptr

*optr;

, *Eptrj

*iptr;

float int\n"“);
%x\n“,cptr,fptr,iptr);'

/* increment pinters*/

increment operation”);
float int\n”);
%x\n”,cptr, fptr,iptr);

/*decrement pointers */

decrement operation”);
float int\n”) ;
%x\n”,cptr, fptr,iptr) ;
/* addition by number 2*/

adding by number 2”);
float int\n”) ;
%x\n”,cptr, fptr, iptr) ;
/*subtract by number 4 */

decrementing by number 4n) ,
float int\n”);

%X\n":CPtr.fptr,iptr),
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W char float

FE£5 £££0 e

aAfter incremept caperatifoie‘a

char float int

£££6 £ffq £££0

after decrement ObPeratjop

char float int

£EE5 ££fo ffee

after adding by pype, 2

char float int

£EE7 £ffsg £E£2

After decrementing by number 4

char float int

£E£3 ffes ffea

rn

comparison of pointers :

cpression involvi i :
In an EXPIESS Ing pointers, relational Operators can be used if the pointer variables belong to same data
1ype-

Example,
int *ptrl, *ptr2;

tien expression if (ptrl > ptr2) is valid because both pointers point to same data type.

Normally, comparison of pointers is useful when we are deal

ing with pointers which point to the different
cements of the same array.

POINTER TO POINTER :

As the name suggests it is a pointer variable, which stores the address of another pointer variable. This type
of variable can be. declared using the syntax:

@2 type **ptrtoptr; where ** indicates that variable named pirtoptr is a pointer to pointer of data_type.
Example, ' '

int a =10;

int * ptr= &a;

int **ptrtoptr;

Ptrtoptr = &ptr;

2ove code explains the following relationship between variables in memory.

ptrtoptr ptr 4
3250 | —— 2500 —— [ 10
4204 3250 2500

Her, Ptrtoptr variable stores the address of ptr variable which is 3250, while ptr variable stores the address
0 .
Variable a, which is 2500.

7 tr =a.
*‘Ptrtoptr = ptr and *ptr =a. So, **ptrtoptr

A
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Program :

; CLok
arithmetic. */

r to pointer

) )

/* Write a program to demonstrate pointe

#include<stdio.h>
#include<conio.h>

main ()

{
int i = 50, *iptr, **iptrtoptri
clrscr();

r */

iptr = &i; /* address of i in ipt

iptrtoptr = &iptr;
. *
/* address of iptr in iptrroptr /
printf(“iptrtoptr\t\tiptr\ti\n");
Printf(“%d\t\t%d\t%d\n”,**iptrtoptr,*iPtrll)7
/* print values */

printf (“%x\t\t%x\t%x\n”, &iptrtoptr,&iptr, &i);
/* print addresses */

} T~
Output : — B T
- iptrtoptr iptr i
50 50 50
££f£f0 £fff2 £££4

|

9.6 POINTERS AND ARRAYS :

Pointers and arrays are very much related. When we studied array, at that time we did not mention ab
pointers. But, every program written using arrays can always be written using pointers. As we have seent
pointers make our program small and faster but too much use of pointer complicates the program to underst
and debug. As was mentioned in the chapter on strings and arrays, the name of the array variable itself wo
as the address of array. By address of an array, we mean the address of the first element of the armay.

Consider following declaration of an array :
int al[5]:;
Here, the array name a works as an address of first element a[0]. The subscripted variable a[i] is intern?

represented using a pointer as *(a+i) by ‘C’ language. This is an example of pointer arithmetic, where a1s!
pointer variable and i is some integer number.

This can be shown pictorially as below.
a[0] or *(at+0) 100
a[l] or *(atl) 102
a[2] or *(a+2) 104
a[3] or *(at+3) 106
a[4] or *(at+4) 108

In above figure, the address of array i.e address of first element a[0] is assumed as 100. Each integer occtp!
2 bytes, so a[0] is at 100, a[1] is at location 102 and like that. '
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anged. So, we can
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an array,
a pointer to first clement t())lis address
not assign any other vma'I e,
rr
arithmetic can not be done with array

it 19
ﬂ
ma to access the indivig,,
0 e want

an arrg
i ram, and we can do a]]
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iable
inter varl
AY using pointer, we need to declare a po
1¢ valid arithmetje Operations o j,
;n d,g program explains how We can aceegg individyg| clements of an
in

Jo¥

p

,a“l *

a program 10 access aryy
e
wm

ay clementg using pointer. */
1ude<5tdl° L
§io

jude<conio.h>

pine
gain(

{

snt all0l,i,n;
c]_rscr() H
tr =aj;
’ initialize ptr to start address of array
/* in i
intf (“How many numbers?\n~);
pr

scanf (“%d”, &n) ;

a*/

printf (“Give numbers\n~);
for(i=0;i<n;i++)
{ .
scanf (“%d” ,ptr) ;

i /
++ to next location in array
ptr ; / go

}

o 4
of array a
ialize ptr to start address
; /* initiali
ptr =a; / o
intf (“Array elements ar
pri
for(i=0;i<n;i++) /
‘ i element *
{ i ; /* print array
f (“%d\n”, *ptr) ;
print

. i rray */
ext location 1in a
to n
ptr++; /* go

L

?
How many numbers
4

Give numbers
1

e 3
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. N
3
Array elements are:
1
2
4
3 . e
Above program can also be written as below, whete a[i] = *(a+i) concept 1 used.
Program : s
/* Write a program to print array elements in reverse using pointer.*
#includecstdio.h>
main ()
{
int a(l10],i,n;
int *ptr;
clrscr();
ptr =a;
printf (*How many numbers?\n”);
scanf (“%d”, &n) ;
printf (“Give numbers\n”);
for(i=0;i<n;i++)
{
scanf (,%d",ptr) ;
ptr++;
}
ptr =a+n-1;
/*points to the last element of array */
printf (“Array elements in reverse are:\n”);
while (ptr >= a)
{
printf (“%d\n”, *ptr);
ptr—;
}
}
__—
Output : ™
How many numbers?
5
Give numbers
23
12
B
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: - rogram to ;
e  Write 3 program to access array elements using pointer

. |
ﬁ;<stdlo ‘hy

#include<conio <h>

{ L]
int a [10] 1,00
clrscr();
printf (“How many numbers?\n~) y
scanf (“%d”, &n) ;
printf(“Give numbers\n”);
for(i=0;i<n;i++)
{
scanf ('%d”, (a+i));
oy
>
printf (“Array elements are:\n”);
for(i=0;i<n;i++)
{

printf (“%d\n”,* (a+i));

}

How many numbers?
4

Give numbers

1

2

4

3

Array elements are:

. 2 : _/———/—
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9.7 ARRAY OF POINTERS : ve can have an array of pointers, individual elemenh
" we Cé < ) .
 have an array of char, int, float etc, same way W ‘< a collection of pointers of same type Ky,
As we have 3 oy of pointers is ¢ n
of an array will store the address values. So, arraj
by single name.
Syntax is :
data_type sname [sizel;
Example : i £ size 5
inters ©O
int #*ptr([5]; declares an array of inteder > d 3 columns
an o
int mat([5] [3]; declares & matrix of 5 o £ matrix as follow
: { ws of ma 2 .
Now. the array of pointers ptr can be used to point to different 10
for (i=0;i<5;1i++)
{
ptrlil = &mat[i] [0];
}
ptr 0 1 2
ptr (0] —
ptrl1l] >
ptrl2] >
ptrl3i >
ptr[4] -
As stated above, by using dynamic memory allocation, we do not require to declare two-dimensional amay, |
can be created dynamically using array of pointers.
9.8 POINTERS AND STRINGS :
As we have studied in earlier chapter, string is a sequence of characters. It is a single dimensional array ¢
characters. We can use pointers in string processing operations. Following program explain the use of pointe
to manipulate strings.
Program : g

/* Write a program to manipulate string using pointers. */

#include<stdio.h>

main ()

{

char str[20];

int i,n,count=0;

char *cptr;

clrecr();

printf (“Enter some string\n”);
gets(str) ; /* get string */

cptr = str;
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/¥ cptr NOW DPointsg tq firat

while(*cptr 1= ‘\01) /* char

{

a
Count °ter of string +/
length Of string */

count++;

cptr++;

}

printf(“l'ength of String g 4
8

e A e = 9sd\n",r;zt:r,count):
© last character of

stri
) ng from NuLp character */
printf( reverse of string g j
is
while (count >0)

{

“rstr);

putchar (*cptr) ;

. .

/* print from last to first character */
count--;

cptr--;

}

L —

=
fout I

Enter some string

Programming

Length of string Programming is = 11

reverse of string Programming is gnimmargorP

We can process an array of strings using dynamic memory allocation and array of pointers; we will study it in
detal in the chapter on functions.

: SUMMARY :
another variable. It enhances the capability of the language

orking with dynamic memory allocation. We use with pointer

indirection operator.
ent, add integer number, subtract integer

Pointer is a variable that stores the address of
ad reduces the size of the program. It allows W
@ operator * called as dereferencing operator of

Some of the valid operations on pointer are: increment, decrem

Wmber and subtract one pointer from other if pointing to same array.
inters, multiplication of pointer with any number and division

::;Vali.d operations on pointer are: add two po
) Pomter with any number.
Uner to pointer is a variable which store the

n. Every progra
the address of :
n any other variable

address of another pointer variable. For example, int **ptrtoptr;

m written using array can be written using a pointer.
he first element of an array. The name' of an array
address to an array name.

Poj .
Unters ang array have close relatio
ise Name of array variable works as

3 constant pointer; we cannot assig
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1. Which operation is invalid for pointers?
(a) Addition of two pointers
(¢) Decrement

(b) Increment
(d) Adding integer value to pointer variable

what is the value of ptr ?

2. If ptr is a pointer to int, having value pir =100, After ptrit, 1 o
(a) 100 by 101 (¢) 102 (d)
3. Which operator retrieves Ivalue of a variable? & N
(a) * b & (¢) -> d)  None of apq,,
4. For declaration of pointer variable, we use operator
(a) * b - (c) (dy &
S, 1f array is declared as int a[S], then *(a+3) refers to
(a) a[l] (b) a[2] (¢) a[3] (d) None of abqy,

6.  The declaration int *a[5] means

(a) Array of § integers (b) pointer to integers

(¢) Both a and b (d) Array of 5 pointers to integer
7. Pointers can be used to create complex data structures like

(a) Stack (b) Queue (¢) Linked list and trees  (d) All of above
& A pointer value refers to '

(@) A float value (b) An integer constant

(¢) Any valid address in memory (d) None of above

9. A pointer is
(a) a keyword used to create variables
(b) a variable that stores the address of an instruction.
(¢c) a variable that stores address of other variable.
(d) All of above
10. Prior to using pointer variable:
(a) It should be declared (b) It should be initialized
(¢) It should be both declared & initialized (d) . None of these
11. Comment on this pointer declaration:
int *X, Y;
(a) X is pointer to integer, Y is not. (b) X & Y both are pointer to integer.
(c) X s pointer to integer, Y may or may not be (d) X &Y both are not pointer to integer.
12. Which one of following is valid to access the address of variable A using pointer P?

(a) P=*A (b) P=&A (c) P = &&A d P=A
13. If M and N are pointers then which one of following is valid?

(a) M+3 () M/N (¢) N/3 (d M*N
14. Pointers reduce length and complexity of programs.

(a) True (b) False (c) Can't say
15. Pl and P2 are pointer variables. Which is an illegal - pointer expression?

(a) Pl++ (b) P2 + Pl (c) Pl - P2 @ P2>Pl
16.  Local variables in C are stored in memory which is known' as:

(a) Heap (b) Permanent

. é storage area

(¢) ROM (d) Stack

17.  main( )
{ int C=99, *ptr;
ptr = &C;
printf("%d %u %u", *ptr, ptr, &C);, }
(@) 99 3500 3502 (b) 66 3500 3502 (c) 99 3502 13502 (d) 66 3502 3502

-
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maiﬂ()
{ int x[ ]={22, 33y.
int *p=y. '
} Printf("%d  9%d ", ++xp,p);
@ 33 22 (b) 22 33 - ) 22 23 (d)y 23 22
: ANSWERS :
. @ ; (©) 3. (b 4. () 5. (c) 6. () 7. ()
5 © - () 10. (c) 1. (a) 12. (b) 13. (a) 14. (c)
5. @ 160 @ 17. (o) 18. (d)

: EXERCISE :

1. What is pointer? Explain how pointers are declared an initialized.
What are the advantages and disadvantages of pointers?
Find errors if any in following code:
int *a, *b;

I int p;

r char *c;

E p = a +b;

[ p= a-b;

| p=Db-a

E a = b-2;

; p = a-c;
p = a *b;

~ Write a program in ‘C’ to add two numbers using pointers.
In pointer arithmetic, which operations are invalid?
Explain array of pointer with example.
How an array of pointers can be used to store a collection of strings?
What is the relationship between an array name and pointer? Explain with suitable example.

ot domd bl whls o

. Answers to selected exercises :

1. What is pointer? Explain how pointers are declared an initialized.

Pointer is a variable that stores the address of another variable within the memory. So, we can say that pointer is a
: special type of variable which store the address of another variable as its value.
‘ Syntax for pointer declaration is:
; data type *varname;
! where data_type means pointer to which type of data, varname is the name of a variable, while * symbol before the
name indicates that the variable is a pointer type variable.
For example,
int *ptr;
This declaration says that ptr variable can store the address of any integer variable.
The pointer must be initialized with proper address; otherwise it will point to garbage value.
For example,
int n = 10;
int *iptr = &n; ‘ ¥
The above code declares variable n with value 10 and pointer variable iptr which is also initialized with the address

of variable n.
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Now, the statement, *iptr = 20;
_ will make the value of n =20: o anple
. . " x‘ .
6. Explain array of pointer with ¢ e within the memory: So, we can say that Poingg,.
Ans: . nddress of another variable wi ) Ty
Pointer is a variable that slqrcs the dddi-bs(;drc“ of another variable as 1ts value.
special type of variable which stor¢ the addres:
For example,
int a;
int *Ptr" . ot
ptr = &a; _ o1 1 variable ptr. We can refer to variable ‘a’ through poimerl
The above code assign the address of variable ‘a’ to vari
using *ptr in the program. _ . X 1 by single name.
An'a} olfpoimcrs is a collection of pointers of same type known bY
Syntax is: .
data type *name [sizel;
xample : . g fsize 5
SRS int *ptr([5]; declares anarray of integer pointers lc;mns
int mat[5] [3]; declares a matrix Of » LONE ond 3(;:fomatrix as follow
Now, the array of pointers ptr can be used to point to different rows
for (i=0;i<5;i++)
{ .
ptr[i] = &mat[i] [0];
ptr —> 0 1 _ 2
ptr[0] ? : -
ptrlill] - N : :
ptr[2] =
ptr[3]] - — _
ptr[4]
As stated above, by using dynamic memory allocation, we do not require to declare two-dimensional array, it car
created dynamically using array of pointers.
: SHORT QUESTIONS :
1. What is pointer?
= Pointer is a variable that stores address of another variable. It is mechanism of indirectly referring another vani
2.  Which arithmetic operations on pointer is not valid?
= A(_i(}jlitioq of point'ers, multiplication of pointer with any number, division of pointer with any number is inv:
arithmetic operations. ‘
3. Can we perform pointer arithmetic on array name?
= Array name is a constant pointer. We cannot change constant pointer valye, So, pointer arithmetic ¢
be performed on array name. :
4. In ‘C’ why is the void pointer useful? When would you use it?
=  The void pointer is useful because it is a ‘ in '
: generic pointer that i . ag
without loss of information. gty any pointer can be cast into and back
5. Are the expressions arr and &arr same for an array of integers?
=  Yes for array of integers they are same, gers:

Scanned with CamScanner



Structures and Unions

INTRODUCTION

WHAT IS STRUCTURE ?

\CCESSING STRUCTURE MEMBERS
14 STRUCTURE INITIALIZATION

ARRAY OF STRUCTURES

16 NESTED STRUCTURES

117 STRUCTURE AND FUNCTIONS

18 POINTERS AND STRUCTURES

119 ARRAY OF POINTERS TO STRUCTURES
1.10UNION

11.11SOLVED PROGRAMMING EXAMPLES
# SUMMARY |

& MCQs

& EXERCISES AND ANSWERS TO SELECTED EXERCISES

“ SHORT QUESTIONS

e \‘

~

e — e S

Scanned with CamScanner



Programming for Problep, Soly;
n

_ R

s well as arrays. The basic data types and var;

. | .
' ‘ i ' yasic data type a | )
In previous chapters, we have used the ba situations where we need to store data e,

, e find S th
can store only one type of data. In real life, we finc _ T at
) ype ation which require different data types. For eXam

ber, name, address, city, sex, age etc. Whic};
ger type, name, address, city is array of Charact
arly, Book is a collection of data items Suc};

ar of publication etc. Here again, it

. )

hi er of pages and year of publicay, .

author name, publisher name are array of characters, while mm'lb. 'hrl’t‘gc whiels ke g tion
integer, while price can be float number. To handle the data of dissimilar type, Y relateg

11.2
11.1 INTRODUCTION :
are logically related but contain different type of inform
; ; . A um
Student record is a collection of data items such as roll 1
are dissimilar data items. Here, roll number is an inte k
. . : 4 S Y e s 1
sex 18 a character type variable, and age is an integer. 5"",
. ; g . ce, Y€
as title. author name, publisher name, number of pages, price, y
P, . as structure.
to each other, ‘C" language provides a new data type called as
11.2 WHAT IS STRUCTURE ?

Structure is a collection of logically related data items of different ds'nta types g(;‘.(t)‘:‘lpedttogetherkand known
by a single name. So, we can say that structure is a group of varmbl.cs of di T:"Cﬂ htypgst nown by ,
single name. Structure is similar to records in DBMS. As record consists of fields, the data items of 3

structure are called as its members or fields.

Syntax for defining the structure is :

struct struct_name

datatype varl;

datatype var2;

Here, the keyword struct is used to define a structure template. struct_name is an optional tag which provides 2
name of a structure. It is a user defined name. The members of the structure are written in Curly {} braces. The

structure definition is terminated by semicolon (;) symbol. The struct_name can be used to declare variables of its
type. So, effectively we are creating a user defined data type named as struct_name.

Example : For the Student, we can write the structure as shown below:
struct student

{
int rollno;
char name[25];
char address|[30];
char city[15];
char gex;
int age;

}s

declare variables of the structure type. The structure variables can be declar

: . . ed in different ways.
¢  Variable declaration with the template jiself

®  Variable declaration any where in the program.
® Array of structures

Scanned with CamScanner



gnd Unions

: mple shows sl 2
Fgllo“”ng examp and s2 g struct vari

ables of
gtudent Student type with the template itself.

st’uct

{

int rollno;

char name [25];
char address[30];
char city[15];
char sSeX;

int age;

} sl,82;

Note that s1 and s2 are written immediately after
cample shows sl and s2 as struct variables o

program.
struct student

{

} symbol and terminated by semicolon symbol. Following
f student type. The declaration can be anywhere in the

int rollno;

char name[25];
char address[30];
char city[15];
char sex;

int age;

struct gtudent s1,82;

Note that first the template is defined, and the variables are declared by the statement

Struct gatudent s1,82; ~

This statement can appear at any place where we can declare variables of other types also.

ACCESSING STRUCTURE MEMBERS :

re using the dot (.) operator. The dot (.) operator is

tructu ructure variable and its member variable.

We C f
al T LI rs of a §
0 access the individual membe t connects the st

“illed a$ structure member operator because 1!
The Syntax is : '

atruct_var.struct_member; ot member is a name of a member variable

ile stru
Where, Struct var is a variable of structure type, wh

Stmcmr
e. |
and s2 as variables,

or ’ .
example, .for the struct stqdent,'w"h: s.l
8l.rollno =5; '

) ,
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sl.age = 20;

s2.rollno =7;

n
8]
=

s2.age
sl.gex = '‘m’';
\f';

s2.sex

. - npe = 2l
Above code assigns student sl rollno = 5, age 20

age =21 and sex =T

programming for Problem gq .

14 _////"—\

e L} ’
and sex = M

while for student s2 rollp, -

-

L ]

-

Program :

/* Write a program to input and print fol
address, city, sex and age */

low

ing details of student using str

ucture - roll number, nap.

—

—

#include <stdio.h>

#include <conio.h>

void main()

{

struct student /*

{

int rollno;

char mname[20];
char address([30];
char city[20];
char sex;

int age;
}:
struct student s1; /*
clrscr();

roll
scanf (“%d”,&sl.rollno);
fflush(stdin) ;

printf (“Give

printf (“Give

name\n”) ;
gets(sl.name) ;
printf (“Give address\n”)
gets (s8l.address);

printf (*Give

gete(sl.city);

city\n”);

printf(“Give gex\n");
scanf(“%c",&sl.sex);
printf (“Give age\n”);

scanf (“%d”,&sl.age) ;

printf (“Roll Number

-y

structure

structure

.
’

%d,

definition*/

variable */

number\n”) ;

/* get roll number */

/* clear buffer =/
/* get name */
/* get address /
/*

get city w/

/* get sgex */

' i get age */
‘ Name = %S,

/

v Fl X
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sl.city,sl.sex,sl.age);

san
o~
address = 965"\n",sl.;_—ollno
w4 , Sl.n
Printf( City = %8, gex . % s 8l.address);
€, Age = %d\n",
Ol‘mur' roll number \
/Give
1
sive name
yansh
sive address
universi;y road
Patan
n
Give age
3
Roll Number = 1, Name = vansh, Address = university road
city = patan, Sex = m, Age = 3

4 STRUCTURE INITIALIZATION :

As applicable to basic data types, we can also initialize the structure variable at the time of creation of

variables. For our student structure example, it can be written as:

struct studeﬁt
{
int rollno;
char name[25];
char address[30];
char cityl[15];-
char sex;
int age;
Y
w »,  “University
Struct gtudent s1 = { - vansh ,
' Road”,"Patan":’m /3}i
8 - 5 iya”, “Krishna Nagar”,
truct gtudent s2 = { 2, “SaRY I
wAhmedabad” , " £’/ 4) i
oy : .
i ¢ code, the two lines wansh”, “University
Uct gtudent s1 = { 1 . rm?,3)
- Road” ,“Patan”, M« y
wkrishna Nagar”,
8 " ani aﬂ’ ‘KI‘
truct student s2 = { 2 saniy ‘£0.4);

wahme dab ad”,

it 1. C : the va
Mlialjzeg the structure variables sl and s2 with

h

jues written in { } brackets.

n, —
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If all the values in initialization are not supplied, then rest of the member variables will be Mitializeq to
zero for numbers and NULL to strings. For example,
student 81 = { 1, “vansh”}; o
will initialize only the rollno and name, while other variables are initialized to zero or NULL Whicheye,
is applicable.

Program : T
/* Write a program to demonstrate initialization of structurc members. */ ]
#include <stdio.h>
#include <conio.h>
struct Dbook
{
char title[25];
char author[20];
char publisher[20];
int pages;
float price;

}:
void main()
{
struct book bk = { “C Programming”, “XYZ”,”ABC Ltd”,441,275};
clrscr();
printf(“Title = %s, Author Name = %s\n”, bk.title, bk.author);
printf (“Publisher = %s\n”,bk.publisher); l
printf(“Pages = %d, Price =  %6.1f\n”,bk.pages,bk.price);
}
Output :
Title = C Programming, Author Name = XYZ
Publisher = ABC Ltd
Pages = 441, Price = 275.0 4___J
11.5 ARRAY OF STRUCTURES :

As we have an array of basic data types, same way we can have an array variable of structure. For
our student example, suppose we want to store details of 50 students, in stead of declaring 50 different

variables of student type, we can declare an array of size 50 to store details of 50 students.
Following example shows how an array of structures can be declared. ;
struct student

{
int rollno;
char name([25];
char address|[30];
char «cityl[15];
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g

gtruct student g [50];

Jbove example, defines the student struetype and
y <

the |
gtruct student s[50] ; ¢ line

geclares an array‘s[SO] of student type stryc
ihe subscript variable like s[0], s[1], s[2]

/’T-l
gl = |
2

* Write @ program to calculate net salary of N employees using structure
Total = Basic + DA + HRA ‘+TA, Net = Total - Ita;c

Itax = 5 % of Total .DA = 50 % of Basic, HRA = {5 % of Basic TA = 400 fix */

ture. We ‘ e
etc. can access individual members of an array by using

$include <stdio.h>.
$include <conio.h>

struct employee

{
char name[20];
double basic;
double da;
double hra;-
double ta;
double total;
double net;

}i

Void main ()

{

struct employee emp [50] ;
int 4i,n;

double temp;

clrscr () ;

Printf (“How many employees
Scanf (“%d”, &n) ;

for (i=0;i<n;i++)

{

printf (“Give name

?\n") ;

:f’);

e)i
scanf (“%s8” ,emp [i] Ll /
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T
printf (“\nGive basic :"):
scanf (“%1£”,&temp) ;
emp[i] .basic = temp;
emplil].da = emp([i].basic *0.5;
emp[i] .hra = empl[i].basic *0.15;
emp[i].ta = 400;
emp[i] .total = emp[i] .basic + emp[i] .da + emp [1] .hra +emp[i].ta;
emp([i] .net = emp[i].total - emp[i] .total ~* 0.05;
}
printf(“Name Basic Da Hra Ta Total Net\n”) ;
for(i=0;i<n;i++)
printf (“%-10s %6.1f %6.1f %6.1f %6.1f %7.1£%7.1f\n",
emp[i] .name,emp[i] .basic, emp[i] .da,
emp[i] .hra,emp[i] .ta,emp[i].total,emp[i] .net);
} - =ot
Output : —
How many employees ?
2
Give name :sms
Give basic :12000
Give mname :bvb
Give basic :18000
Name Basic Da Hra Ta Total Net
sms 12000.0 6000.0 1800.0 400.0 20200.0 19190.0
bvb 18000.0 95000.0 2700.0 400.0 30100.0 28595.0
Program : =
/* Write a program to calculate average marks of N students for 3 different subjects using structures. */
#include <stdio.h> : |
#include <conio.h>
struct stud _exam
i
char name[20];
int ml;
int m2;
int m3;
float avg;
}:
void main()
{
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seruct  stud exanm St[50],
ot ieMi

clrscr ();:

prj_nt:f(‘HOW many Studentg

? n”y .
_cant (“%d” , &n) ; )
for (i=0;i<n;i+y)

{
printf (“Give

Name 1),
X 14
scanf (“yg~

rst[i].name);

printf ("\nGive marks of Subject 1

2 and 3 :n);
Scanf(“%d%d%dn

}

printf (“Name

&8t [i].ml, &8t (1] .m2, &8t [1] .m3) ;

(st[i] .m1 + stlil.m2 4 st[i].m3)/3;

Subject1 Subject?

Subject3
for(i=0;i<n;i++)

Average\n”);

printf (“%-10s %74 .

i : %7d %7d
st[i] .ml,st[i] .m2

. %7.2f\n”1
St[i] .m3, st [i] .avg);

stli] .name,

)

———

uput :

Eow many students =2

2
Give name :shrey

Give marks of subject 1, 2 and 3 :69 56 60
Give name saniya

Give marks of subject 1, 2 and 3 :44 55 66
Name Subjectl Subject2 Subject3 ~ Average
shrey g9 56 60 . 61.00

%4 55 66 55.00

' MESTED STRUCTURES :

e i itself is a structure, it is called as nesting of structures. The
" the of a structure itsell 1 .
Sructyre wr}]:i(::r}rllb;r r:,:srtl:(ll)l?nside other structure must be declared as a structure before the structure in

Ich is
nested. . ofi
sUpp()Se we f to include the birth date in stead of age In student structure, we can first define a
want to include .
Str
"re for date as shown.
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stuct student

{

int rollno;

char name[25];

char address([30];

char city[15];

char sex;

struct date bdate;
}

Here, in the definition of student structure, last member bdate 1tsclt;1
structure is declared as having three parts namely: day, month and year.

If the date of birth is 1/1/1995, it can be written as

struct student sl;

is a structure of type date. The date

sl.bdate.year = 1995;
sl.bdate.month=1;
sl.bdate.day =1;
In above declaration of date and student, we can declare variables of date as well as student type.
But if the above definition is written as
stuct student
{
int rollno;
char name[25];
char address[30];
char city[15];
char sex;
struct date
{
int day;
int month;
int year;
} bdate;
}

Then we can create variables of student type only. We ¢

v hr
. a : effectVe
date structure is not global data type, but it becomes i Sreala yafiahlos afdatg g, 5

local to student dat; .
If we have declared the variable s] g ata type

struct student sl;
then we can access day by statemen -
sl.bdate.day;
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write @ program using nested Structure
0

#i
#
gt

{

char
char
chat
char

}i

stIUCt

{

char name[20];

pclude <conio.h>

ruct address

addl [30];
add2[30];

area[30];

city[20];

employee

gtruct address a;

int sal;
}i

pain ()

{

struct employee e;
clrscr () ;
")

printf (*Give name

scqqf(“&g",e.name);

address line2,

printf ("'Give 1ine1,
gets(e.a.addl) ;

gets (¢.a,add2) ;
QEQS(Q.q;area);
gets(e.a.city) ;

printf (“Give gsalary\n”);
scanf (“%d”, &e.sal) i

printf ("Details of employee: \n") i
Printf (“Name
Printf (“Address

printf(“%g",e,a.addl);

%s\n”, e.name)

$7) i

Printf (“%s”,e.a.add2)’
Printf (“%s”,e.a.ared)’
printf(“%s”,e.a.citY)i
Printg (v\nSal wd\n” 22

accept

’/;;Iggg_-zstdi°'h> ‘~_—__—ﬁ__*—“———:fglzfliﬁﬁﬂSnfancmpmwm */

ary =
Li_‘_f ____‘_*—ﬂ-#______*___f_,_._—————?——”“"'__f

1.1

area and city name\n”) ;

e —— R
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—
Output : T

Give name tsanjay

e
Give address 1linel, 1line2, area and city nam

a-2 ashish society

near railway station

unjha

Give salary

20000

Details of employee:

Name : sanjay

Address : a-2 ashish society,near railway station,unjha
Salary = 20000

11.7 STRUCTURE AND FUNCTIONS :

As we can pass a variable of basic data type and an array to function as an argument, same way we
can pass the structure member as well as whole structure to the function.

When we want to process only the structure member, we pass only its value using structure variable and
dot (.) operator and the name of member variable, but when we want to process the whole structure,
WE pass a structure variable as an argument.

For example,

If funl() is to be called then calling funl() as

funl(sl.rollno); is an example of passing the structure member rollno only.
While the call,

funl(sl); is an example of passing whole structure as an argument.

Program :

/* Write a program using function and structure to accept

Item information such as name, quantity, unit
price, and cost. Then print the details of each item. */

#include <stdio.h>

#include <conio.h>

struct item

{

char name[25];

int qty;

float price;

float cost;

};

float calculate(int 9, float p)

{

return qg*p;

}
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g0

)

na

{

struct

in()

item 1it[20];
float temp;

jnt Lo

clrscr() H

printf ("HOW  many items 2?7 ),
scanf (»,%d™, &n) ;

for(i=0;i<n;i++)

{
flushall () ;

printf (*Give mname - of item:");
gets (it [i] .name) ;

//flushall () ;

printf (“Give quanﬁity R
scanf (“%d”, &it [i] .qty):

printf (“Give unit price:”);

scanf (“%£” , &temp) ;

wresa"““"'
# "
- - tems :
;d print_2 (struct item j)
{

it[i].price = temp;

it[i] .cost = calculate(it [i] .qty,it[i] .price);

} Cost\n”);
. a ;

Printf (“\nName Quantity Price

for(i=0;i<n;i++)

print_items (it[i] )i

J R T

put .

\]

How many items 7?3
Give name of item:shamPoo

Glve quantity 330

Cive unie Prii‘iﬁi-—//—'

L ——— R —
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Give name of item:soap
Give quantity :35

Give unit price:13

Give name of item:hair oil
Give quantity :20

Give unit price:30

Name Quantity Price Cost

shampoo 30 45.0 1350.0 -

soap 35 13.0 455.0

hair oil 20 30.0 600.0 —

POINTERS AND STRUCTURES :

For representing complex data structures, we can use structures and .pointers together. Pointer can pe ,
member of structure, or a pointer to a structure, or an array of pointers to structure.
We can declare a pointer to structure as we do for pointers to basic data types.
struct student -
{
int rollno;
char name[20];
char address[30];
char city[20];
char sex;
int age;
} s1,*sptr; /*Here, 81 1is structure variable,
while sptr is a pointer to  structure */

sptr = &s1;
/* assign address of struct wvariable sl to sptr */

Now, sptr points to sl and can be used to access member variables of struct student. To access member
variables using pointer to structure, we have to use an arrow -> operator. The syntax is :

struct_pointer -> member var;

the struct_pointer is a pointer to structure, and member_var is the name of member variable. For our example,
we can use like this;

8l -> rollno = 20; _
We can also use . operator to access member variable with ‘pointer to structure like:
(*s81) .rollno = 20;

Both above statements do the same thing. But if we use dot () operator, then parenthesis is necessary
because the dot (.) operator has higher precedence than * operator.

We can also use pointer to structure to create the structure dynamically using dynamic memory allocation-
For example the statement, '

(struct’ student));

res the pointer to that in sptr variable.

sptr = (struct student «) malloc (sizeof
allocates a one block of storage for student Structure and sto
Similarly, we can write the statement,

sptr = (struct student *) malloe (10 * gizeof (struct student));
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Nww mory for array of |
l 11181 allc 0
3”0 ate 0 structures of student type

Bﬂmjc sptr . and stores the address of first block to
v in 0 R

o can US? Sptr 1t @ 100p using > operator ¢, access indiyj

“u(:,l ent like > Ndividual members of structure. When we write
n .

' sptf”'

oints to the next structure element,
n

(he amples following for loop will get 10 v
0
Hﬂmwﬂw
y (4 =0:1<10;i+4)

alues from keyboard
for

printf(“Give lrollno and age of

/* only rollno ang
gcanf (“%d%d", &sptr->rollno,
sptr++i :

student\n~) ;
age values shown */
&sptr->age);

= sptr -10;

/+ point sptr back to first element in an array*/

and store it in structure array created

/* Write a program to print the number with its cube using pointer to structure */

e

¢include <stdio.h>
#include <conio.h>

struct cube

void main()
{
struct cube *ptr;
int i P o ¥
clrscr(); |
nl’ ;
printf (“*How many numbers 7\
scanf (“%d”, &n) ; IR
ptr = (struct cube »)malloc (n * sizeof (stxu
for (i=0;i<n;i++)
{
printf (“Give number
scanf (“%4d” .,
ptr ->c = ptr

ptr++;

R T T SR

L ———
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B
T
ptr = ptr -n;
printf (“Number Cube\n”) ;
for(i=0;i<n;i++)
{
printf (“%d\t %d\n”,ptr->num,ptr->c);
ptr++;
}
} T
Output : o
How many numbers ?
2
Give number :1
Give number :2
Number Cube
1 1
2 8 K o

11.9

ARRAY OF POINTERS TO STRUCTURES :

If we declare an array of structures, then it occupies more memory. For example, if we take student
structure defined earlier, we can find out the exact number of bytes required to store one structure data
using sizeof() statement. Let us assume that it is 75 bytes. So, if we have an array of size 20 then total
number of bytes required is 75 * 20 = 1500 bytes. At run-time if we have only 5 array elements, then
the remaining bytes in memory are wastage. This wastage of memory can be avoided by using dynamic
memory allocation, where we declare an array of pointers to structure in stead of array of structures.

For the student example,
struct student

{

int rollno;

char name[20];
char address[30];
char city[20];
char sex;

int age;

} *sptri20];

declares an array of pointers to structure of size 20, In thijs case o
variables is used in stead of 20 structure clements, We
get a block of memory and assign its address to the in
we use only five student data then it wil| pictorially o

nly memory required to store 20 pointef
can use dynamic memory allocation method ©

dividual members of array of pointers. Suppose
ok like this.
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block block
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Cmory memory

block block block

1147

m:

« Write @ program to mput and print details of students using

array of pointers to structure. */

#ﬂwlude<conio.h>

#Hw1ude<conio.h> o

Struct Student

int rollno;

char name[20];
char address[30];
char city[20];
char seX;

int age;

}*st[20]; /* array of pointers to structures

main ()

{
int i,n;

clrser() ;

|printf (“How many students? “)j

sganf ( 1] %d\\ , &n) ;
for (i=0;i<n;i++)

{

st[i] = (struct gtudent
gtudent)); /*

roll number G “) i

and store in

*) malloc

et one block
(gizeof (struct g

printf (*\nGive
/* get data
Scanf(“%d",&(st[i]->rollno));
printf (“\nGive gtudent name
SCanf(“%s",st[i]->name);
print£ (“\nGive address: w)1
SCanf(“%s",st[i]->add?ess); Y
printf (“\nGive city: ")
scanf (“%s”,s8t [i] ->city) i

. \\) H

printf (“\nSex? *

gtructure

¢ N

-

-
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printf (“Age? :7);
scanf (“%d”, & (st (1] ->age));
}
printf(“Roll No\tName
for(i=0;i<n;i+s)

City
*/

Address

print data

/Q

st[i] ->rollno,st[i]) -sname,st[i] ->address,
st[i]->city,st[i]->5ex,st[i]->age)?
getch();

}

Printf (,%d\t%-158\t%-15s\t%-15a\t%c\tsd\n",

—

Sex Age\n”);

Qutput :

How

many students? 2
roll number : 1
student

Give

Give name : paresh

Give address: rajmahel

Give city: mahesana
Sex? : m

120

roll number : 2

student name :

Age?
Give
Give sanket
Give address: Ullasnagar

Give city: mumbai
Sex? : m

Age? :21

Roll No Name

8 pgresh

Address
rajmahel

City Sex
mahesana m

2 sanket mumbai m

Ullasnagar

Age
20
21

11.10 UNION :

The syntax for defining union is same
of struct,

as that for structure

Syntax :

union wunion name

|
data_type memberl;
data_type member2;

except that a keyword union is used in place
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Ji' e of umion :
u

nion student
{
int rollno;
char name[20],
char addresgg [30];
char city[20];
char sex;
int age;

}sl,82;

‘ et the address of a union vari :
We can & variable by using &
s an argument. ‘ & & operator. We can also pass the union to function

# program demonstrating union */
p—

tinclude<stdio.h>

¢include<conio.h>
wnion uni

{
int 1i;
char c¢;
float £;
b oug
main ()

{
clrser () ; '

i = 5,

Printf ("Member i %d\n”,u.i);

ULe -

‘a’;
Printf (wMember ¢ %d\n”,u.c);
“E o= 3.5,
Drintf ( “Me_mber £

i n
IR:.::t;f(“because i member is

%xE\n” . f)i

duce wrong value of i\n”);
ro

currently active member is

‘ w,u.i)i
ALt (wyember 1 = VA7V
Qetch() .

u T o p e
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Output : \

Member i = 5
Member ¢ = 97
Member £ = 3,500000
Following printf will produce wrong value of i
because i member is not active. Currently active member jg ¢
Member i = 0 S
Following table shows important differences between structure and union. _—

Structure

Union

Each member has its own separate storage space

Memory occupied is the total required to store
all the members

All members can be accessed any time

Example:
struct employee
{
int empid;
char name[20];
Int age;
float salary;
3
Total size required =
2 +20+2+4 = 28 bytes

All members share the storage space*\\

Memory occupied is only that much which j
required to store the largest member of unjop

Only one member can be active at a time

Example:

Union employee

{

int empid;

char name[20];

int age;

float salary;

H

Total memory required =
max(2,20,2,4) = 20 bytes

The syntax and meaning for use of dot (.) operator and -> operator is same as in the case of structure.

Program : —

/* Write a program to demonstrate the difference between structure and union*/

#include<stdio.h>
#include<conio.h>
union uni

int 1i;

char ¢;

float f£;

stu

_
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clrscr ( )i

=

intf(“Total size required

sizeOf(U);
pr by union is
k 4
rintf(“Total 8ize required by
p .

%d ” P
gizeof (8) ; bytes\n”, k) ;

Btructure g 4ig 24 bytes\n”, k) ;
gecch();

L,,_

Total size required by wunion u

is 4 bytes

rotal size required by structure s is 7 bytes

{ SOLVED PROGRAMMING EXAMPLES :

"]
rogram &
L J—

/* Write a program to calculate and print total salary of employees using structure. Hra = 153% of basic,
Da = 50 % of basic, Ta = 5% of basic */

#include<stdio.h>
#include<conio.h>
struct employee

{
char name[20];

long int basic;

float ga;

float nhra;

float ta;

float total;

¥

"ain ()

{

?truct employee *empj
ing .

1:n;
race () ;

printf (“How many employees\n )i

employee)) ;

8 , i
Canf (“%d” , &n) ; b (n*sizeof (struct

8 ») malloc :
Q’ = (atrrucot employe_e,——"//_’—’/"-’—
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for(i=0;i<n;i++)
{

printf (“\nGive

printf (“\nGive

emp->total =

emp++;
}
emp = emp-n;

for(i=0;i<n;i++)

{

emp->total) ;

employee

basic

emp->basic +

scanf (“%8”, emp->name) ;

salary:

scanf (“%1d”, & (emp->basic));

name:

“);

)¢

emp->da = emp->basic * 0.5;
emp ->hra = emp->basic * 0.15;
emp-> ta = emp->basic * 0.05;

emp->da +emp->hra +emp->ta;

pPrintf (“Name\t\Basic\tDa\tHra\tDa\tTotal\n") ;

printf(“%s\t%ld\t%s.0f\t%6.0f\t%6.0f\t%7.Of\n",A

emp->name,emp->basic,emp->da,emp->hra,emp->tm

RN emp++;
}
getch();
}
Output :
How many employees
3
Give employee mname: Reena
Give basic salary: 12200
Give employee name: Ramesh
Give basic salary: 12400
Give employee name: Hari
Give basic salary: 10325
Name Basic Da Hra Da Total
Reena 12200 6100 1830 610 20740
Ramesh 12400 6200 1860 620 21080
Hari 10325 5162 1549 516 17552
e
/ s v
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\
- progfam to store information aboyt books and g;
/, ‘Yﬂ display those books which cost less than Rs.
¢
*inc]'udecconio - h>
p*
ﬁﬂwt book
( par titlel251;
chaf author[20];

char publisher[20];

int pages H
float price;

}i

oid main ()
{
struct book bkI[20];
int 1i,n; '
float temp;
clrscr();
printf (“How many books?\n”) ;
scanf (“%d”, &n) ; :
for(i=0;i<n;i++)
{
flushall() ;
printf (“Give title of book: ) ;
gets (bk[i] .title); '
printf (“Give author name: “);
gets(bk[i].author);
printf (“Give publisher name: ")
gets(bk[i].publisher);
printf (“Give = pages:
scanf (“%d”, & (bk[1] .pages) )’

)

printf (“Give price: )i
scanf (“%£”, &temp) i

bk[i] .price = temp’

}

Printf (“\n\nBooks ‘\n”)i

k for(i=0;i<n;i++)
{ _;_________________—-——————*
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puts (bk[i] .title); ‘-N‘\\\\T

puts (bk[i] .author) ;
puts (bk[i] .publisher) ;

intf( %d price = ¥5.1f\n", Dk[il.pages,bklil priq,,
printf (“pages =

}
0 \n”);
printf (“\n\nBooks costing < Rs. 30
for(i=0;i<n;i++)
{
if (bk[i].price < 300)
{
puts(bk[i].title);
puts(bk[i] .author) ;
puts (bk[i] .publisher);

Printf (“pages = %d price
bk[i].pages,bk[i].price);

X :

I

%5.1f\n\nn’

Output :

How many books?
3

Give title of book: ¢ pProgramming

Give author name: Herbert

Give publisher name: Mcgraw Hill

Give pages: 350

Give price: 200

Give title of book: Distributed o S
Give author name: Pradeep Sinha

Give publisher name:
Give pages: 600
Give price: 350

Give title of book: Computer networksg
Give author name: Forouzan

Give Publisher name:
Give pages: 450
Give oprice: 250

Prentice Hall

Tata Megrawhiij

Books

C programming
Herbert

Mcgraw Hill
bPages = 350 Price . 200.0 :

=gl mo TR
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D ;

Pradeep Sinha

prentic® Haill

pages = 600 Price = 350.0

comPuter networks

Forouzan

rata Mcgrawhill

pages = 450 price = 250.0

pooks costing < Rs. 1300

c programming

gerbert
Mcgraw Hill
pages = 350 price = 200.0
. computer mnetworks
% Forouzan
Tata Mcgrawhill
pages = 450 price = 250.0
: SUMMARY :

sucture is a collection of logically related data items of different data types grouped together and known
by a single name. It is a user defined data type. By declaring a structure no variables are created. We
xed to create the variables of the structure type.

Sructure members can be accessed using the dot (.) operator. It connects the structure variable with
member variable.

We can have nesting of structures if the member variable itself is a structure. The nested structure must
b declared before the structure in which it is nested.

We can have pointer to structure as we have pointer to standard data types. To access member variables

sing pointer to structure, we use —> (arrow) operator.

Union ig 5 user defined data type similar to structure, except that it uses less memory than structure, because

' : i i al to that required for the
"shares the memory between member variables. The memory required 15 €qu q

st data type of member variables. Only one member is active.

. MCQs :

Whae -
hat ig not TRUE about structures?
Collection of variables

Variables can be different type

ry
Cture and uniOI‘l are user deﬁned data type
(¢) True @, Fa ly i
: Union on
o _ @
I Cture only 1S user defined riable of 0

§
€ . er va
(a &l to have structure variable as 3 memb

False (b) True

(b) variables must be of same type

) All of above

s user defined

ther structure ie structure within structure.

B
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4, If we have
struct student sl;
to access member variables with sl we use

@ . b > (©) & G
5. If we have
struct student *sptr;
to access member variables with s1 we use
(@ . b)) — () & @
6. Which data type allows storage of only one data item?
(@ Union (b)  struct (c) Both and b
7. In which data type all the members are active?
(a) Union (b) struct (c) Both a and b
8. Structure can contain elements of the same data type
(@) true (b) false
9. Which of the following operator is used to select a member of a structure variable
(a) .(dot) () ,(comma) (c) : (colon) (d)  ;(semicolon)
10.  Which of the following is collection of a different data types?
(a) String (b) Array (c) Structure (d) Files

11.  With reference to structures, S1 —> S2 is syntactically correct if :
(@) SI and S2 are structure
(b) Sl is pointer to structure and S2 is a member of structure
(c) S1 is structure and S2 is po‘inter to  structure -
(d) S2 is structure and S1 is pointer to structure
12. The link between member and variable in structure is established using:
(@) Arrow operator (—>) (b) Pointer operator (¥*)
(c) Pointer operator (&) . (d) Dot operator (.)
13.  Compile time initialization of a structure variablé must have:
(a) Tag name with keyword struct
(b) Name of variable to be declared
(c) Terminating semicolon
(d) All of above
14, Which of following is possible combination with structure?

(a)  Structure within structure (b)  Arrays within structure
(c) Structure and function (d)  All of above
15.  main()
{ struct class
| {
int W, H;

Jstu = {60, 170};
printf("%d  %d", stu.H, stu,W);

(@ 60 60 (b) 60 170 () 170 60 » (d 170 170
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* ANSWERS .
Lo 2. (a) 3. (b) 4
@ 9. (a) 10. () l.l @) . (b) 6. (a) 7. (b)
3 - 120 @ @ 14 (@) 15 ()
* EXERCISFE, :

1. What i structure? Explain its Syntax with suitable ex ]

‘ ample.
) Explain how the members of structure can be a dp c
. . accessed.
3. How the size of a structure can be determined in ‘c program?

_ _ sram?
4, Explan clearly the difference between dot (.) operator and arrow (->) operator.

. - e ’
g, What1s nested structure? Explain with suitable example p
¢. Explam with suitable example, pointer to structure and use of arrow -> operator
7. What is an array of pointers to structure? How it helps in efficient memory usage?
g. What is union? How it differs from structure? |

Answers to selected exercises:

1. What is structure? Explain its syntax with suitable example.
Ans:

Structure is a collection of logically related data items of different data types grouped together and known

by a single name.

Syntax for defining the structure is:

struct

{

datatype
datatype
}:

For the Student, we can Wwrit

struct

{
int rollno;

char

struct name

varl;

var2;

e the structure as shown below:

student

name [25];

char address([30];

char cityl[15];

char 8sex;

int age;

}:

struct student sl,82;

2. Explain how the members
Ans;

We can ac cess the individual members of a structu
called as structure member Oper

of structure can be accessed.

ator because
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5.
Ans:

—

The syntax is:

Struct_var.struct member;

3 : T . :mber is a name of a member vqp
where, struct_var is a variable of structure type, while struct_membe a ariable

of structure.

struct student

{
int rollno;
char name[25];
char address[30];
char city[15];
char sex;
int age;

}:

struct student s1,s2;
For above structure example, for the struct student with sl and s2 as variables,

sl.rollno =5;

sl.age = 20;
s2.rollno =7;
s2.age = 21;
sl.sex = ‘m’;
S2.sex = \fr;

Above code assigns student sl, rollno = 5, age = 20 and sex = ‘m’ while for student s2, rollno = 7,
age =21 and sex =’f.

What is nested structure? Explain with suitable example.

When the member of a structure itself is a structure, it is called as nesting of structure.

The structure which is nested inside other structure must be declared as a structure before the structure
in which it is nested.

Following example shows date structure used inside student structure.
. struct date

{

int day;

int month;

int vyear;

}s

stuct Bstudent

{
int rollno;
char name[25];
char address[30];
char city[15];
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char sex;

struct date
Y o

Here, in the definition of student structure, |
structure is declared as having (hree 5 y

bdate;

ast member bdate :

iy 'llnunhu bdate itself is a structure of type date. The date

o SO o ' arts namely: day, month and year.

Following "¢ Program explains the use of nested struct
sted structure

#include <stdio.hs

struct address

{

char addl[30];

char add2[301;

char areal30];

char city[20];

}:

struct employee

{

char name[20];

struct address a;

int sal;

}i

main ()

i

struct employee e€;

clrsecr () ;

printf (“Give mname :");

gcanf (“%s”,e.name) ;

printf (“Give address l1inel, line2, area and city mname\n”);
gets (e.a.addl);

gets (e.a.add2);

gets(e.a.area);

gets(e.a.city);

printf (“Give gsalary\n”);

scanf (“%d”, &e.sal); ,
printf (“Details of employee:\n") ;
printf (“Name : %s\n",e.name);
Printf(“Address ")

printf (»,%s”,e.a.addl);
Printf(“,%s",e.a.addz);

printf (™, %s8”,e.a.area);

Printf(“,%s",e.a.city);
printf (“\nSalary = %d\n”,e.sal);

18 }
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8. What is union? How it differs from structure?
Ans:

i i : £F, stween S ire and union.
Following table shows important differences between structure @

: SHORT QUICS']‘I()NS :
1.  Which data type is used to group different data type but logically related with each Others

structure and union data types.

=

2. Which operator is used to access member variables of structure?

= Dot (.) operator is used to access member variables of structurc.

3. Which operator is used to access member variables of structure using pointer to Str"CtUre?
" Using pointer to structure, we use arrow -> operator to access member variables of structure,

.
°o
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Flowcharts & Algorithms

INTRODUCTION

PROBLEM SOLVING TECHNIQUES
FLOWCHART

FLOWCHART EXAMPLES
ALGORITHM

PSEUDO CODE

ALGORITHMS EXAMPLES

\
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ve discussed t0Ols wh

2.2
hapter we Algorithms are exam
21 INTRODUCTION : s, In 1hiS CU0 eharts & 7 ience in develg
ydamentd™: ovides conve '

hese P

2.2

2.3

uter fundatt 1o
t comp writing qny p& . T

In chapter 1, we learned abou
ram before n
oftwarc !

be used to develop logic of prog
such tools, which are used for deve
of programs.

'

iS¢

lopment 0 5
em is to be solved wj
it require to

PROBLEM SOLVING TECHNIQUI
problcm

. L ing the
" ! " s used for solv
The problem solving technique 18 U annot 01V

of computer programming language, computer €
following steps.
1. Problem definition

2. Analysis of problem
Find out input and output if required ' o ﬂowchaft) )
Choose appropriaté tools to solve problem (algorithm design) T
gram(code d¢S1E

3

4 ]

5. Choose appropriate control structure for developing pro

)
7

Run and debug the program (error finding) : /-

. Verify the output as per definition
Let us start first with flowchart, how to develop logic of program-

uh

FLOWCHART : 7 - Coe '

' lem to be solv
A Flowchart is graphical or diagrammatical representation of sequenc;(i)sf, :122; 5;‘:: o ocet sl
computer programming language. It is used before writing any program. 1t cor ‘deby
puter progra g languag ugh flowchart it is easy 10 understand the logic a‘}d;ﬁﬁ e

a program flow after coding part is completed. Thro L) i ; ; d
of problem steps. After drawing flowchart it becomes easy to write any program. There are various sta

symbols available to represent logic of problem w_hi‘c'h are... \ I

1. Start and Stop :

Used to start and stop or end flow chart.

2. Input / Output :

Used for input and output operation

Process or expression representation :

used to i
s represent any assignment or expression
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4.

Decision

used for any decision making statements,

Direction of data flow or flow lines

—_._> )
l I indicates flow of sequence or control.

+-—

connector

G . connecting flow lines from different places.

loop

used for iteration or looping statement. -

24 FI;QWCHART EXAMPLES :

‘1. Dtaw a flowchart to find

sum two numbers.
LB b /‘; N

Start >

Y

i

Read a,b

Print "total =",c
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2, Draw a flow chart to find are

PrOgIcT e -

a of rectangle.

Y
( Stop )

3. Draw a flowchart to find averge of three subjects marks.

( Start )

y

Read
ab,c

4

avg = (a+b+c)/3

Y

Print -
"average =", avg

-
Stop

a, b, ¢ — three subject marks
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4.  Draw a flowchart to find maximum number from two numbers.

( Start )

f Read / a, b = three numbers
ab

False True
—— - =

Y 1

Print Print
"max ="b "max =",b

A
( Stop )

5. Draw a flow chart to find whether given number is ood or even.

( Start )

y

Print
|loddll

Scanned with CamScanner



SRR
programming for Probye,, 8
0

|
2.6 \\
A ree different numbers

6. ber from th

Draw a flow chart to find maximum num

mbers
a, b, c - three nu

False @ True
Print Print
nmax - n‘ c Ly ! umax - ll' b
) _ '

\

A
jistg:p

7.  Draw a flow chart to find root of equation : ax? + bx + ¢
( Start ) oy A by it = g

4

Read a, b, ¢ - three numbers
a,b,c

4

d=b?-4ac

x;= -b +\[b*b - 4*a*c ]

> g Print
"-Ve roots
X,= -b - \b*b - 4*a*¢c possible"
2*a

Print
X1, X2

iy
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8. Draw a flow chart to reverse given number. Vo
eg. 121 — 321

( start )

Read
num

Sum=0

loop

False True
num>0

.Erjnf o 3 r=num%10 Find remainder after division
"Reverse=", Sum : ; .

( Stop ) Sum = Sum*10+r
‘um = num/10 |——»

9. Draw a flow chart to find factorial of given number : f=1X2 X3 X .. N

( start )

False True °

Print ' F=F*I
"Facto =", F -
j .
Stop 1=I+1. - >

Scanned with CamScanner



P

S SN

Programming for Pr°b'ern

2.8 T
| n is power

anc

10. ;
Draw a flow chart to find x* where x is base

1=1,P=1
' =
No Yes
= I<=N
No Yes :
F=1 P=P*x
/ y
Pnnt Print’ . y
"Power=", P "Power=", 1/P ,&_ g
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Draw a flow chart to do the sum of 10 elements read from user.

11.
( Start )

\
Sum=0

No Yes

A
L Print J /  Read num J

v Y
( Stop ) Sum = Sum + num
\
,r [=1+1 >

12. Draw a flow chart to find ma'ximum number from N different number.

- ( Start )

R d N > total different numbers
L ?\la Num —> contain values of number
» Num First number is max.

max = Num

1=2
v ‘
False . True

I<=N

Print
"max=", max

max = Num

>t

I=1+1

~ ~
N~ ]

B :
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i i ol v

Programming for P’°b|
8

. (o5 upto S1VE" Vo
13. seri .
3. Draw 4 flow chart to gencrate fibbonacci . //
used for current & previous value
Print
"Invalid term
\ ) .
1=2 l
Yes
@ : TEath
:"‘ . v)
S LR )k
ﬂ'ﬁ{-Printc / Z
Y r ¥
/ !.« e
Fy ein a=b o a1t
b=c ',
L y : f 3 v
)‘l'»"\‘
. l!"'j.
1€ 15
g = < =
e — :
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14.

25

1.

Draw flow chart to find area of triangle.

(=

Input base height

1

area =
1/2 * base * height

~ Print area

Y

)
ALGORITHM :

An algorithm is a finite sequence of well defined steps or operations for sdlving a problem in systematic
manner. These are rules for solving any problems in proper manner. Instruction are written in the natural

language. It is also called step by step solution.

Types of algorithm

There are various types algorithm techniques exists, according to types of problem appropriate types of algorithm
used. k

1. divide and conquer

2.  greedy method ‘

3.  branch and bound _ - _ B
4.  recursion e

Divide and conquer :

The divide and conquer technique is used to solve complex problem easily. Complex problems are decomposed
into several step, which make problem easy to solve.

Greedy method :

This method is used to solve optimization problem. With several possible solution one best solution is selected
with help of this method. |

Branch and bound :

When there are several statement or certain part of logic repeated this type of concept is used. A branch
and bound algorithm computes a number(bound) at a node to determine whether the node is promising.

Recursion :

When procedure call itself is called recursion.

-~ ~

2 ‘ :
n v Y
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2.6 PSEUDO GORE ; gram ‘0o €asy fo:im- .Ist computef jnstruction wnthgul
(Y : C 1
;e used 10 convel . do

It is language or part of language, holic forn Hences |

: sopithm in symPote - ¢ eps of @ programm
logio 8- flowete? Orii?lggfwllz?;:i]lcr or pmgmmmmg languag e cribe the logiC step ing

pec . tigh languag
of English

referring to any $
The pseudo code normally ¢0!
module.

1sists of phrascs

e & . sation.
code can be used for following situati

Pseudo

1.  storage declaration

2. assignment of any value.
3. procedure call

4. input/output

5. constant value

ALGORITHMS EXAMPLES : y 3
1. Write an algorithm to find out sum of two numbers- |

Step 1 : input tWo numbers © a,b
Step 2 : calculate sum = atb

Step 3 : Print “total = 7,sum

Step 4 : stop ///

U S

Write a algorithm to find out are of square. '

Step 1 : input length : len . ; ”
Step 2 : calculate area=len*len S ATRLT IR E
Step 3 : print © area = »?, area

Step 4 : stop

3.  Write an algorithm ¢

Step 1 : input three numbers : a,b,c
Step 2 : calculate sum=atbtc

Step 3 : avg= sum 3 _

Step 4 : print “average = ”.avg

Step 5 : stop
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4.

Write an algorithm to find whether given number is positive or negative.

Step 1 : mput number : num

Step 2 : check if num < 0 then go to step 5
Step 3 : print “positive

Step 4 : stop

Step S : print “negative »

Step 6 : stop

B

5.

-

Write an algorithm to find out minimum number from three input numbers.

Step 1 : input three numbers : a,b,c

Step 2 : if a < b hen go (o next step otherwise (else) go to step 8
Step 3 : if a < ¢ then go to next step else go to step 6

Step 4 : print “ minimum =~ , a

Step S : stop

Step 6 : print “ minimum = ” , ¢

Step 7 : stop

Step 8 : if b < ¢ then go to next step else go to step 11

Step 9 : print “minimum = " , b

Step 10 : stop

Step 11 : print “ minimum = , C |
Step 12 : stop

6.

Write an algoxiithm to find factorial of given number

Step 1 : input number : num
Step 2 : i=1 N
Step 3:f=1

-:'S-t_ep 4 : repeat from step 4 to step 6 until I <= num*
Step 5 : f=f *i
Step 6 : i=i+l
Step 7 : print “ factorial = .f
Step 8 : stop
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er.
7. Write an algorithm to reverse given number: 10

Step 1 : input number : num

Step 2 : sum=0 ) ' b
Step 3 : repeat I'mm:slcp. 3 to step 6 until num
Step 4 : calculate 1 = num % 10

Step 5 : calculate sum = sum * 10 + 1

Step 6 : calculate num = num / 10

6
Step 7 : print * reverse number = 7,sum

8.  Write an algorithm to solve following SW
Step 1 : input number : num ‘ i
Step 2 : =1 Ty
Step 3 : sum=0 ' '

Step 4 : 1 =1 = e T
Step 5 : repeat from step 5 to step 8 until I <= num - e )
Step 6 : f=F*I ' | | S i
Step 7 : sum=sum + f o . 1
Step 8 : 1 =1 +1
Step 9 : print “ sum =7 << sum

Step 10 : stop

Step

9. Write an algorithm to find whether given number is armstrong or not.

. Step 1 : input number : num , A S
Step 2 : sum=0, temp = num // store num to temp : et X
Step 3 : repeat from step 3 to step 6 until num >0 S v i
Step 4 : calculate r = num /10 o
Step 5 : calculate sum = sum + I e 4 kGl
Step 6 : calculate num = num % 10 R
Step 7 : if temp = sum then next step else go t step 9 Y
Step 8 : print temp, “is Armstrong number” :
Step 9 : stop S '

Step 10 : print temp, “is not Armstrong number”
Step 11 : stop
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10.

Write an g
gorithm to fing maximum number from n numbers.

Step 1 : input first number : num

Step 2 : max = num

Step 3 : print “how many different numbers”

Step 4 : input n

Step §: 1 =2

Step 6 : repeat step 6 through step 11 until 1 <= n

Step 7 : print * input next number ”

Step 8 : input num

Step 9 : if num > max then next step else go to step 11
Step 10 : max = num
Step 11 : 1=1+1
Step 12 : print “ maximum = ” , max
Step 13 : stop

11.

Write an algorithm to generate Fibonacci series up to given term.
11235813..,... '

‘giep 7 :print c .

Step 1 : input term
Step 2 : a=0, b=1, c=1 // a,b,c are variable used generate series with previous value

Step 3 : if term > 0 then go to next step else go to step 13
Step 4 : print b

Step 5 : I =.2 // repeat loop up.to n times by using I

Step 6 : repeat from step 6 through’step 12 until I <= term
Step 8 : ¢ = atb , ; NN

Step 9 : a=b <

Step 10 : ’=c

Step 11 : I =1+1

Step 12 : stop

Step 13 : print  invalid term * // else part of if

Step 14 : stop

12.

Write an algorithm to store sum of 10 different numbers

_Step 1 : sum =0

Step 2 :1=1 _
Step 3: repeat from step 3 through step 6 until I <= 10 // 10 times loop
Step 4 : read num

Step 5 : sum = sum + num

Step 6 : 1 =1+1

Step 7 : print “ total = “, sum

Step 8 : stop
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13. Write an alg

orithm to find whet

Step 1
Step 2
Step 3 ¢
Step 4
Step S
Step 6
Step 7 :
Step
Step

¢« read num

t1=2 o 7 until 1

s if num % |
¢ print num

repeat thro

« jg not prime “

stop
1=1+1

8 : print num, “

: is prime _
i ///////A/\
m 10 different numbers by using ar,

14. Write an algorithm to fi

of ten elements

Step 1

Step2:1=1

Step 3 : repeat from step 3 to step 6 until I <=10

Step 4 : read a(.1)

Step 5:1=1+1

Step 6 : read num // num value is to be search from array

Step 7 : count = 0 // count gives occurrence of number

Step 8 : [ =1

Step 9 : repeat from step 9 through step 12 until [ < = 10 // search number
Step 10 : if num —a (I) then go to next step else go to step 12
Step 11 : count = count + 1

Step 12 : 1 =11 e
Step 13 : print num “ occurs © count “ times ¢ _— = o

Step 14 : stop e

15. Write an aléorithm to find area of triangle.

Step 1 : input base, height

Step 2 : area = % * base * height
Step 3 : print “Area of triangle = “, area
Step 4 : stop

: SUMMARY :

Flowchart is :a graphical representation of sequence of steps to be used t i
language. Main symbols used are for start/stop, input/output process OdS:cl.v e.: 2 problem using p rogret”
d s ision, connector etc.

Algorithm is a textual representation of sequence of ste
Ps to be executed i ish li
in English like language- It

pseudo code language.

e ——— e —
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: MCQs :

is a diagrammatic way to represent steps to solve any problem, while is a sequence of

instructional steps to be followed to solve any problem.

(a) Flowchart, Instructions (b) Flowchart, Algorithm
(c)  Workflow, Algorithm (d) None of above
2. Diamond shape symbol is used to represent _____ in flowchart
(a) Start (b)  Stop ' (c)  Input/Output (d) Decision
3. In flowchart, Rectangle shape is used to represent
(a) Start (b)  Process (c) Stop (d) Decision
4. What is algorithm?
(@) Application code (b) Type of programming language
(c) Step by step procedure for calculations (d) None of above
| . ANSWERS :
1. (b 2. (d) 3. (b 4. (¢
: EXERCISES :
1.  Explain what is an algorithm.
2. List types of algorithm. explain it.
3.  Explain pseudo code.
4. What is flow chart ? explain it.
5.  Explain with diagram various symbol of flow chart.
6.  Give difference between flow chart and algorithm.
7. List various properties of good algorithm.
- ANSWERS TO SELECTED EXERCISES :
1. What is' Algorithm and Flowchart? Explain with some suitable example.
Ans. :
A Flowchart is graphical or diagrammatical representation of sequence of any problem to be solved by
computer programming language. It is used to prepare first before to write any program. It is also used to
correct and debug a program flow after coding part is completed. Through flowchart it is easy to understand
the logic and sequence of problem. After drawing flowchart it become to easy write any program. There
are various standard symbols available to represent logic of problem which are ...
1.  Start and Stop
Used to start and stop or end flow chart.
%

Input /. Output

Used for input and output operation
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3. Process or expression roprcscnm“"“
qssignment Of expression
Used to represent any &
4. Decision
7 Condt 3 g statements.
_Condition Used for any decision making §
5. Direction of data flow or flow lines o o
Ve | - |
_ il 1o /
Indicates flow of sequence Of )f:latfll-: N
i1 #49 ’
—
WEPL = goaip °
6.  Connector &
. SRNTSI R i
Connecting flow lines from different places.
7. Loop . - TR T e teq heou 3
Used for iteration or looping statement. ’ ’
Example :
1. Draw a flowchart to find area of square.

( Start )

Read len

Y

a=len*len

/ Print "Area=",a
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An algorithm is a finite sequence of well defined steps or operations for solving a problem in systematic
manner. These are rules for solving any problems in proper manncr. Instruction are written in the natural
language. It is also called step by step solution.

Types of algorithm

There are various types algorithm techniques exists, according to types of problem appropriate types of algorithm
used.

1 Divide and conquer

2 Greedy method

3.  Branch and bound

4 Recursion

5 Effectiveness

Example

Write an algorithm to find out area of square.
Step 1 : input length : len \

Step 2 : calculate area=len;"ien

Step 3 : print area= area = “, area

Step 4 : stop
: SHORT: QUESTIONS :

1. What is pseudo code?

= It is a language or part of language used to help programmer to write logic of flowchart or algorithm in
symbolic form. ~ o .

2. What is an algorithm?

= . Algorithm is a step by step procedure for solving a given problem.

®
o
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5.2 INPUT WITH seanf() FUNCTION
53 OUTPUT WITH printf) FUNCTION
5.4 CHARACTER INPUT |
CHARACTER OUTPUT it () Rt
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FORMATTED OUTPUT
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e —————
INTRODUCTION :

very language has son i i
a’hg; the program l'quzf: feature that provides an interaction between program and the user of the program
¢ Ires ¢ ' ' .
to the user and the user "‘h'y type of data from the user, the program disgisys L appropriate message
. provides the data to the program. The ‘C language uses following environment
for input, output and error messages

=y Input Standard
Output/Standard Error

Keyboard | —» | Program | —— | Display

me‘above figure, it is clear that the keyboard is used as the standard input device i.e program gets the
data from user through keyboard, while display/monitor is used as standard output device as well as standard
error device i.¢ output form the program as well as any error messages generated by the program are displayed

" on the monitor.

‘C’ language uses the references stdin for standard input device, stdout for standard output device, and
stderr for standard error device.

The *C’ language does not provide any input/output operations as part of the language. The operations are
available as library functions. The input/output functions are provided as library through the header file stdio.h.
As we have already understood some programs where the input from the user is taken by using scanf()
function, and the output is displayed using printf() function, we have to include the header file stdio.h is
because in that file the scanf() and printf{) functions are declared. The header file stdio.h contains the definitions
of stdin, stdout and stderr. ‘

Every input/output device has buffer (memory) associated with it. Input/output operations take place through
the buffer associated with it. So, we can say that standard input/output operations are buffered.

INPUT WITH scanf() FUNCTION :

We have already used scanf() function in previous chapter programs without explaining the details. The scanf()
function is used to get formatted input from standard input device which is keyboard. The syntax of scanf()

function is
scanf (“control string”, 1list of addresses of wvariables);

where, control string is a string which specifies the format specifiers preceded by symbol %. After the control
string, the variables with their addresses are written separated by comma.

The fotmat “spécifiers are shown in following table
Character Meaning

Character

Integer

Float

String

Double in scientific notation.
Octal integer

Hexadecimal integer
Unsigned integer

Print % character

o]

lg|X]|jo|o|n ||

For example,

char x;
int vy;
float z;

scanf (“%c %d %£”, &x\. &y, &Z);Vf t.
A
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wra at specifiers are used, each p,,
in at ) function, “%c od %I Is control string, wlu.r<.dﬁ)rm‘mcp'Lr o thicd aq’ﬂodt Prec
above Scd mne , _— acler, se § 1 ’ . at, ar,|
;:l' ‘“"( \~L- \Ll\l:; The first input will be (reated as character, ﬁccml‘” aicccdi?d i) & symbol, beca ang
N | 2 respectively. The variables X, ¥ and z are all p y ’ 5 s,

be stored in X, y and 2 res| able in which the value is to be stored.

A \ « nddress of the vari
function requires the address « . : et 8 : ‘
o . pocifier s which is used to get string from standard input, we do not’ require to .,
With the JormAt SFES . bol. Format specificr 8 will be explained later when we will study the .

the variable name with & sym

OUTPUT WITH printf() FUNCTION :

n
s

s chapter programs. It is used to display formatteq

% have already used printf() function in previou _ el
We have \ The synlax of prmtf() function 18

on the standard output device, which is screen,
printf(“Control string”, list of wvariables):;

. . . 0
control string is a string which specifies the format specifiers preceded by symbol %.

3 In addition to format specifires we can write some string messages we want to display and also the ¢ .
sequences like \n \t etc. After the control string, the variables are written separated by comma.

-

For example,
float avg=13.7;
printf(* Average = %f\n”, avg);
printf (“Over”) ;

Here, “Average =" is user message, %f is the format specifier and \n is the escape sequence. See
all three things are combined into one string: “ Average = %f\n”. After the control string comma (,) sym,
is used and then the name of variable whose value is to be printed. The next printf() statement output v,
be shown in the next line because \n escape sequence at the end of first printf() control string.

The output will be :

Average = 13.700000

Over

Program :

/* Write a prografn to calculate simple interest using the formula T = PRN/100 where P is principal
amount, R is rate of interest annually and N is duration in years */ : ‘

#include <stdio.h> ek ey

#include <conio.h> . R Red s

main () . - b
int p,n;

float rri;

clrscr();

printf(“"Please 'give principal amount\n”) ;

scanf (“%d”, &p); -

printf(“Please 'give rate of intgresﬁ and number of years\n”)i
scanf (“%f %d”, . &r,&n); |

i=(p*r*n) /100;

printf(“Interest of amount Rs. %d at rate %£f%% for %d years
= %f\n"lplrlnli); ; { :

AL e

' . M ;
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Output :
please give principal amount

10000
please give rate of interest

and number of yearn

9.5
10000 at rate 9,.500000% for

2
Interest of amount R8.
1900.000000

9 years

we know input/output

TER INPUT
turns the ASCII value

keyboard. As

aracter input from
¢ buffer and re

5.4 CHAR:\C
from the inpu

) function for getting ch
ads the next character

tchar() 18
getchar();

type of variable.

des getchar(
char() function r¢
syntax of 8¢

‘C language provi
is buffered, O get
of the character. The

character_variable

variable is a char

where, character_
For example, the statements

char ¢C;

c = getchar();
CII value of the character pressed from the keyboard.

g format specifier haracter from keyboard.

will store the AS
9oc to read a €

o use. scanf() function usin

We can als

Program @ |

/* Program €xp

laining the character input using scanf() functions »

#include <stdio.h>
#include <conio.h>

main ()

{

char ¢;
priﬁtf(“Enter one

gcanf (“%c”,&C) ;
printf (“Input

character\n”) ;

character is = -%ec\n”,c);

}
Output :
Enter one character
a
Input character is = a

Now, in above m. i |
e iiac f?‘f‘(;gri 8; instead of scanf() function, we can use getchar() fi
can ¢ . . uncti
oc”,&c); statement with c=getchar(); statement, and runni ::n.
2 ning the program gi
, gives same

output.
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5.5 \g
Output with getchar()
Enter one character
a
Input character is = a
Program : ==
i it’ I code *
/* Write a program which accepts a character from keyboard and display it's ASCII code */
—
#include <stdio.h>
#include <conio.h>
main ()
{
char c¢;
printf (“Enter one character\n”) ;
c=getchar() ; ‘ Iy :
printf(*ASCII code of input character %¢ is =, %d\n"”,c,c);
= Output : = < —_—
- Enter omne character R
- a 3
! ASCII code of input - character a.dis .= 97 -
s As we can see that the getchar() function requires ENTER key to be pressed to terminate the input. Som:
5 times we want to simply read the characters (particularly) for reading the strings without terminating eact
character with ENTER key. In that case we can use getch() or getche() functions. getch() function doe:
not echo the input character, while getche() function echoes the input character on the screen. The coniot
header file supports the above two functions. The prototype is e
int getch(); 5 ":’
int getche(); - ¥
Program : 24 it

/* Write a program which accepts two characters one after other using getch() function-*/

#include<stdio.h>
#include<conio.h>
main ()

{

char «c¢l,c2;

clrecr();

printf (“Enter first character\n”);
cl = gecth();
printf (“Enter second character\n”);
c2 = getch();

first character =%c %$c\n”,cl,c2);

T

printf (“The and second
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5.6

put
Enter first character

a Input will not be echoed on 8creen
Enter second character

b Input will not be echoed on s8creen

The first character =a and second = b

| Program :
+ after other using getche() function*/

/* Write a program which accepts two characters onc

#include<stdio.h>

#include<conio.h>

main ()

{

char c¢l,c2;

‘clrser();

printf(“Enter first character\n”);

55

cl = gecthe(); /* echo character */
printf (“Enter second character\n”);
c2 = getche(); /* echo character */
printf (“The first character =%c and second = %c\n”,c;,CZ);
Qutput : - — - N
Enter  first character i e
aEnter second character '
bThe first character =a and second = b

CHARACTER _OUTPUT :
‘C language -provides putchar() functlon for displaying one character.-on the screen. It prints the character
whose ASCII- value is provided to it. The syntax of putchar() is
putchar (character_ variable) ;
where, character_variable will be char type variable holding the ASCII value
For example, the statement sequence,
char ¢ = ‘a’;
putchar(c);
will display the character ‘a’ on output.
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57
Program : | s
: arense letter to uppercase characier.
/% Write a program to convert given lowercase \giier 1o T
A (1 [\ y 232 */
uppercase ASCII value = lowercase ASCIL value
#include <stdio.h>
#include <conio.h>
main ()
char c¢;
clrscr();
printf (“Enter any one lowercase character\n”) ;
c= getchar();
‘printf(“lowercase character = “);
putchar (c) ;
printf(“ converted to uppercase character = “);:
putchar(c-32);
}
Output :
Enter any one lowercase .character
a
lowercase character = a converted to uppercase
character = A
Program :
/* Write a program which accepts two characters one after other using getchar() or scanf() functions *
#include<stdio.h>
#include<conio.h>
main ()
{ |
char cl,c2; : _ &
clrscr(); : 5
printf (“Enter first character\n”);
scanf (“%c”,&cl);
printf (“Enter second character\n”);
scanf (“%c”, &c2);
} printf(“The first character =%c and second = %$c\n”,cl,c2);
Output :
Enter first character
a
Enter second character
The first character =a and second =
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Program :

put--Output
e

5.8

Explanation :

Here, the program does not work correctly, it does not wait for the next character input, This happens because
%c format specifier of scanf() function r::quircs that the character input to be terminated by ENTER key,
for our example character ‘a’ terminated by ENTER key. Now ENTER itself is character, which remains
in the memory buffer, so when the next scanf() statement is executed, it gets that character as input.

If you use getchar() in place of scanf(), same thing will happen. So, what is the solution? The solution
is somehow we should clear the memory buffer before we read the next character, So, ENTER key of
first input will be removed from input buffer.

We can use fflush() function which is again defined in stdio.h file.

/* Write a program which accepts two characters one after other using getchar() of scanf() functions.
Use fflush() to avoid buffer problem */

#include<stdio}h>

#include<conio.h>

main ()

{
char cl,c2;
clrscr();
printf (“Enter first character\n”);
scanf (“%c”, &cl) ;
£flush(stdin); /* clear input buffer */
printf (“Enter gsecond character\n”);
scanf (“%c”, &c2) ;

printf (“The £first character =%c and second = %c\n”,cl,c2);

1

Output '+’

Y B

5.6

5.7

“Enter first character
-« a
“Enter second character

o

“rhe first character =a and second =b

STRING INPUT/OUTPUT :

String is a sequence of characters. ‘C’ language provides the function gets() to get string type of input
from keyboard, while function puts() is used to display string on the display screen. We can also use scanf{()
and printf() with format specifier %s for strings. As string is an array of characters, we will study gets()
and puts() functions in detail when we will study the arrays.

FORMATTED INPUT USING FORMAT SPECIFIERS :

We have already studied scanf() function, with its syntax. Here, we will try to use scanf() function to read
various types of data in different formats.

The format specification for integer data is %wd _
Where, w stands for width (number of digits), while d stands for integer number.
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S8

For example,
scanf(** %3d %4d", &numl.&num?2

234 4563 .
234 will be assigned to numl and 45603 will be assigned to numz2.

) statement is used and if the input is given like

then,

But, if the input is 2344 563 ) s , . .
Then. num1=234 and num2=4. Here, the numl is assigned first three digits of input, while the variable

is assigned only 4, because scanfi) function tries 1o !'cad.‘l digits f'm: num2, but immediately after 4.it ﬂn(]f
spncc.‘\\'hcro it stops further reading. The scanf() function f'cnds either number of charqct.crs specifieq O
upto the first nondigit character or white space character like blank, spacebar or newline.

For floating point numbers or double numbers, width is not necessary. To read float number, use %f, whil,
for double number use %lf.

FORMATTED OUTPUT :

It is displaying the output in particular format. By using formatted output, various types of reports in particy),,
formats can be generated. We have already seen that printf() function is used to display the output op the
screen. Here we will try to understand how width, justification etc can be specified.

The format specification for integer data is %wd

Where, w stands for width (number of digits) to be used for printing, while d stands for integer number
By default integer is printed right justified, we can change the justification by using hyphen (-) flag.

Following table lists output flags :

Flag Meaning

- Left justified print, ren'laining spaces left blank

+ Print + or — before the number (signed number)
Leading zeros are printed

#o 0 before octal number

#x 0x before hex number

e Scientific notation

Some Examples :

Format Output

printf (“%d~”, 456); 456

printf (“%5d”,456) ; - bb456 b stands for blank
printf (“%2d”,456); 456

printf (“%05d”,456); 00456

printf (“%-5d”,456); 456bb b stands for blank
printf (“%+5d”,456); b+456 b stands for blank
printf (“%#50”,456); b0710 _ b stands for blank
printf (“%#5x”,456) ; 0xl1c8

The format specification for floating data is %w.pf

Where, w 'dcnotes width, p denotes number of digits after decimal point, and f denotes float number. If
e is'used in place of f, then the number is displayed in scientific notation.

If width is not specified, then the floating point number is displayed with six decimal point digits.
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Format Qutput

printf(“%f",45.678); 45.678000

printf (“%7.2£”,45.678); bb45.68 b stands for blank

printf (“%-7.2£7,45.678); 45.68
printf (“%7.2e",45.678) ; 4.57e+01
printf (“%e”,45.678) ; 4.567800e4+01

/% Program demonstrating formatted input and output o'
-

#include<stdio.h>

#include <conio.h>

main()

{

int a,b;

floa t p,q;

double x,Yy:;

clrscr();

printf (“Enter two. integer numbers\n”) ;
scanf (“%3d %4d”,&a, &b);

printf (“%d %d\n”,a,b);

printf (“Enter two float numbers\n”) ;
scanf (“%f %£”,&p,&q);

printf (“%7.2f %7.2e",p,q9);

printf (“Enter two double numbers\n”);
scanf (“%1f SL1f7,&x,&y);

printf (“%e %7.2e\n” ,x,Y);

}

Output :

Enter two integer numbers

46
46
Enter two £float numbers
4.5 4.5
4,50 4.50e+00
Enter two double numbers
7.90 7.90
7.900000e+00 7.90e+00
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5.1

5.9 SOLVED PROGRAMMING EXAMPLES :

Program : . *
ariables. Get the values from user. /

/* Write a program to exchange two Vv

#include <stdio.h>
#include <conio.h>
void main()
{
int x,y,temp;
clrscr();
printf(“Give two numbers\n”);
scanf (“%d%d”, &x, &y) ;

printf (“Before exchange x =%d and y =%d\n”,x,y);

temp =x;
X = Y
y = temp;
printf (“After exchange x =%d and y =%d\n”,x,y):
}
Output :
Give two numbers
10 :
35
Before exchange x =10. and y =35
After exchange x =35 and y =10
Program :

/* Write a program to print given decimal number into hexadecimal and octal number */

#include <stdio.h>
#include <conio.h>
void main()
{
int x;
clrscr();
pfintf(“Give the decimal number\n”);
scanf (“%d”, &x) ;
printf (“Decimal Number = %d\n”,x) ;
printf (“Hexadecimal Nuﬁber = %x\n”,x);
printf (“Octal Number = %o\n”,x) ; }
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Give the decimal number

16
Decimal Number = 16
Hexadecimal Number = 10

Octal Number = 20

Program :
r. ¥/

/¥ Write a program to convert the distance in feet and inches into corresponding centimete

#include <stdio.h>
#include <conio.h>
void main()
{
float feet, inch,cm;
clrscr();
printf (“Give distance

scanf (“%£%£f”,&feet, &inch) ;

feet and inch\n”):;

em = feet * 30 + dinch * 2.5; )
printf (“Distance is %5.2f feet and %5.2f inch \n”, feet,inch) ;
in cm = %6.2£\n”,cm);

printf (“Correspsonding distance

Output —
Give distance feet and inch
5 5
Distance is 5.00 feet and 5.00 inch
Correspsonding distance in em = 162.50

Program : —

/* Write a program to calculate volume of a cylinder. Formula V = mr*h */

#include <stdio.h>
#include <conio.h>
#define pi 3.1415
void main()
{

int =r,h;

float v;

clrscr();
printf (*Give radius and height

scanf (*%d%d”, &r, &h) ;
v = pi * r * r *h;

of cylinder\n”);

printf (“Volume of cylinder = %6.2f\n",v);
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Output :
linder
Give radius and height of c¢Y
2 3
volume of cylinder = 37.70
Program : _____‘__—————————~————*———*
N : ve v (Y delea™®
/% Program (o find the arca ol a riangle, given three sides*/
#include <gtdio.h>
ginclude <conio.h>
g#include <math.h>
void main()
{
int a, b, ci
double s, area;
clrscr();
printf ("Enter the values of three sides of triangle\n");
scanf ("%d %d %d", &a, &b, &c) ;
/* compute s*/
s = (a + b + ¢) / 2.0;
area = sqrt ( s * (s-a) * (s-b) * (s-c));
printf ("Area of a ‘triangale = %lf\n", area);
} .
Output :
Enter the values three sgides of triangle
3
4
5
Area of a triangale = 6.000000
5 -

: SUMMARY :

‘C’ lan ; .
guage uses the references stdin for standard input device, stdout for standard output devi od
' utput device, 2

stderr for standard error device.
Header file stdio.h contains the definitions of stdin, stdout and stderr

Function scanf() is used to get formatted input from keyboard

Function printf() i i
= prmh () is used to display formatted output on the standard output devicé which i -
u ic ay.
nction getchar() is used to get character from keyboard. As 1/0 is buffered, getch 0 218 ST t)r
ar() reads next characl¢

from input buffer returns the ASCII value of the character.
Function putchar() is used to print one character on output devi
1 ce
We can format the output by using output flags in printf() functi screen.
4 ction,

.
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In scanf(), which format specifier is used to read integer?

@ f (b) ¢ (c) d (d)y x
Which header file supports geteh() funetion?
(a) stdioh (b)  conio.h (¢) mathh (d)  stringh

What is the output of statement

printf{*%05d",456);

(a) 00456 () bbas6 (¢) 45600
What is the output of

prinlll“‘lﬁ—?.2l“.45.678):

(d) None of above

(d) 455 ¢t0l

(a) 45.68 (b)  00045.68 (¢) 45.67
In scanf{), which format specifier is used to read float?
@ f (b) ¢ ) d (d) x

: ANSWERS :

(d 2. (b) 3. (a) 4. (a) 5. (a)
: EXERCISES :

Explain stdin, stdout and stderr in ‘C’ language.

Write the syntax of scanf() function.

Write the syntax of printf() function.

What is formatted output. How it can be done ﬁsing printf() statement?
Explain use of getchar() and putchar() functions.

What is the difference between reading a string with scanf() and gets()?

Write a program to separate integer part and fractional part from given floating point number. For ex
if floating point number 26.645, integer- part is 26 and fractional part is 0.645.

What will be the output of following code for input values 20 and 30 int a,b,c;

ample,

¢ = scanf(“%d%d”, &a,&b);
Find out the output of the following ‘C’ code.
#include<stdio.h>

void main()

{

int iX=7, 1Y¥=8,iZ=9;

printf (*\n%d %d %", ++iX,1iX,iX++);

printf (*\n%d %d %d4d”, 17, ++1Z,1Z2++) ;
}
Find out the output of the following ‘C’ code.
#include<stdio.h>

void main()

{

char caddress[30]="Gtu Examination”;
int iX= 67584;

1 \
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float f£2«05,7650)
pr!ntf("%.ﬁu\n”,nnddrnnn)l
prihtt("\?n\n",unddrnnn)1
printf("\ﬂlnd\n",iX)r
printf (*$104\n”, 1X)
prinlf(“%‘.*[\n",?,?.tz):
printf (“%e\n”,f2)}

printf (*%12.4e\n", -f2))

¢ ANSWERS TO SELECTED EXERCISES :

Find out the output of the following ‘C* code.

#iincludec<ntdio.h>

void main()

{
int iX=7, 1iY=8,1Z=9;
printf (“"\n%d %d %d”,++1X,1X,1iX++);
printf(*\n%d %d %d”,1Z,++1Z,1Z++);

Ans, :

10.

9 8 7
11 11 9

Explanation :
For postfix increment, value will be printed first and then increment takes place. For prefix increment, increment

takes place first and then the new value will be printed. And evaluation starts from last expression in printf.
For example in printf(*\n%d %d %d” ++iX,iX,iX++); statement, evaluation sequence is

7 printed and then iX becomes 8 */

iX+4; /*

iX; /* 8 oprinted */

++#1X; /* ix becomes 9 and then printed */ )

So, output of first line is 9. 8 7. e AR

Similarly, second printf statement .output is generated.
Find out the output of the following ‘C’ code.

#include<stdio.h> » :
void main()
{

char caddress[30]="Gtu Examination”;
int iX= 67584;

float £Z=95.7658;

printf (*%.6e\n”,caddress);

printf (“%78\n”,caddress);

printf (*%010d\n”,1iX);

printf (“%10d\n”, -1iX);

printf (“%*.*f\n”,7,2,£2);

\
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—
printf (“%e\n”, £z),

printf(“%12.4e\n"'_fz).

Ans
gtu Ex

gtu Examination
0000002048
-2048
95.77
9.576580e+01
-9.5766e+01

M (4 » . .. .
printf{ %0.65\n” caddress); here, precision specifier, so first 6 characters printed

printf(“%7s\n”,caddress); here width specified is less than actual requirement, so whole string printed
without truncation.
printf{*%010d\n”,iX); iX is integer which can store maximum 32768. but value assigned is 67584.

So, actual value stored in
iX= 67584-32768-32768= 2048 which is printed in 10 digits with preceding Os.

printf(*%10d\n” -iX); -iX printed in 10 digits.

printf(*%* *f\n",7,2,{7); fZ printed with 2 decimal digit accuracy.

printf(“%e\n”,{Z); fZ printed in scientific notation

printf(“%12.4e\n”,-{Z); fZ printed in scientic notation with 4 digits decimal accuracy in 12 width

: SHORT QUESTIONS :

What is the difference between getch() and getche() function?

1.

= getch() function does not echo the input character on the screen, while getche() function echoes the input
character on the screen. The header file conio.h supports the functions getch() and getche().

2. Which output flag is used to display the number in scientific notation?

= The flag is used to display the number in scientific notation is: e

3. Output flags are used in which function?

= Output flags are used in printf() function.

o,
0‘0
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6.1
6.2
6.3
6.4
6.5
6.0
6.7
6.8
6.9
6.10
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INTRODUCTION

if STATEMENT

if...else STATEMENT

NESTED if STATEMENT

If...else...if LADDER (MULTIPLE if...clse) STATEMENT
switch STATEMENT

hreak STATEMENT

default KEYWORD

goto STATEMENT

SOLVED PROGRAMMING EXAMPLES

SUMMARY

MCQs

EXERCISES AND ANSWERS TO SELECTED EXERCISES
SHORT QUESTIONS
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6.1

6.2

6.3

INTRODUCTION :

In real life, problems are not simple. Many times certain actions are to be performed depending on whether
a particular condition is satisficd. So, actions are based on fulfillment of certain conditions. ‘C" language
provides control structures for decision making as well as for looping. In this chapter we will understand
decision structures, while the looping control structures will be discussed in next chapter,

For example. as per Indian law, the minimum age of a boy for marriage is 21 years, while that of a girl
is 18 years. So, the decision whether marriage is valid or not that depends on two things: sex and age
of a person.

‘C* language provides different control structures for decision making- like if statement, if...else statement,
else-if ladder, switch statement, goto statement and break statement.

if STATEMENT :

This is the simplest statement which checks a condition. If the condition is true then the statements are
executed, otherwise they are not executed.

The syntax of if statement is:
if (condition)

statement (s);

Figure 6.1 explains it

False
Condition ?

True

Statement(s)

A

\
Fig. 6.1
If there are more than one statements to be executed then they are put within { } symbols.

if...else STATEMENT :-

In certain cases, we want to execute one set of statements, if condition is satisfied, and other set of statements
if condition is false. In that case we can use if... else statement.

The syntax is :
if(condition)
statement (s)1;
else

statement(s) 2;

If condition is TRUE, then statement(s)] are executed, otherwise statement(s)2 are executed.
Figure 6.2 explains it. Cag e . ,
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Yes

Statement(s)1

Fig. 6.2
Following program explains the use of if statement.

no

Statement(s)2

Program :

/* Write a program to find larger of two numbers using if statement */

#include<stdio.h>
#include<conio.h>
main ()

{

float numl,num2;

clrscr(); T

printf (“Enter one number\n”) ;
scanf (“%£”, &numl) ;

scanf(“%f",&numi);

if (numl > num2)

else
[ ]

}

printf ("Enter second number\n”);

printf (“%f is larger\n”,numl);

printf (“%f is larger\n”,num2);

Output :

Enter one number
3.4

Enter second number
7.5

7.500000 4is larger
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/
- /* Program to read X and y co-ordinates and finds quadrant of point */

|

#include<stdio.h>

6.4

#include<conio.h>

void main()
{

float x,y;

clrescx();

printf(“Enter x and y co-ordinates of a point\t”);
scanf (“$£%£”, &x, &y) ;
if(x==0 && y==0) printf(“Point lies on Origin\n”);
if (y==0 && x!=0) printf(“Point lies on x-Axis\n”) ;

if(x==0 && y!=0) printf(“Point lies on y-Axis\n") ;
in the First Quadrant\n”);

if (x>0 && y>0) printf (“Point

if (x>0 && y<0) printf(“Point in the Second Quadrant\n”);
if (x<0 && y<0) printf (“Point in the Third Quadrant\n”) ;
if(x<0 && y>0) printf ("Point in the Fourth Quadrant\n”);
getch() ;

}
Output :

Enter x and y co-ordinates of a point -3 3

Point in the PFourth Quadrant

6.4 NESTED if STATEMENT :

For complex problems we need to check more than one condition. The if statement can be used inside
another if statement. This type of use of if statement is called as nested if statement. The nesting can
be up to any level. The flowchart for finding largest of three numbers is given in figure 6.3.
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Input num1, num2, num3

yes v
Is num2 > num 3 7
s Fis yes no
Y
max = num1 max = num3 max = num?2 max = num3
Print max
~ Fig. 6.3
Following program explains the nested if statement.
Program :
/* Write a program to find maximum of three numbers */
#include<stdio.h>
#include<conio.h>
main ()
{
int numl,numz,numB;
int max;
clrscr();
pPrintf (“Enter three numbers\n~) ;
scanf (“%d%dxqg~ +&numl, &num? ,&num3) ; -
if (num1i num2)
{
if (numl 5 pypg
max = num, /*  numy largest «/
else v '

e S R )
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else
if (num2 > npup3)
max = num2; /* num2 largest */
else
max = num3; /* num3 largest

}
printf (“maximum of %d, %d and %d ig = %d\nn,numl,numZ,numLmax);

}

—

Enter three numbers

23 34 15

maximum of 23, 34 and 15 is = 34
Qutput-2 :

oo sicolbmliod

Enter three numbers

-4 =23 -45

maximum of -4, '-23 and -45 is = -4

65 If...else...if LADDER (MULTIPLE if...clse) STATEMENT :

The two-way decision provided by if...else statement is not sufficient when we are having many choice,
‘C’ language provides a multiple if...else statement for that purpose.
The syntax is:
if (conditionl)
statement (s) 1;
else if (condition2)
statement (8) 2;
else if (condition3)

statement (8)3;

-
‘e

else if(conditionN)
- statement (8)N;

else
default_statement(s);

From the syntax, it is very cl i
itax, it ear that onl set t o . , .
being TRUyE_ ¥ only one set of statement(s) will be executed, depending on the condition
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Flow chart of Figure 6.4 explains multiple if...clse statement.

Statement(s)1

Statement(s)2 >

Statement(s)3 >

Statement(s) N »

Default Statement(s)\

Fig. 6.4

Program :

/* Write a program which asks day number and prints corresponding day name i.e if input is 5, it wi
print the fifth day of week which is Thursday. Sunday being the first day. */

#includecstdio.h>
#include<conio.h>
main ()
{
int day:
clrscr();

printf(“Enter day number between (1-7)\n”);
scanf (“%d”, &day) ;

if (day==1)
printf (“Sunday\n”);
/* equality checked with == (= symbol twice)
and not single = =*/
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else 1f(day==2)
printf(“Monday\n")
else if(day==3)
printf(“Tuesday\n");
else if(day==4)
printf(“Wednesday\n"):
else if(day==5)
printf(“Thursday\n");
else if(day==6)
printf (“Friday\n”);
else if(day==7)

printf(“Saturday\n"):
else

.
’

printf (“Wrong input\n”) ;

}

e

Output-1 :
]
Enter day number between (1-7)
4
Wednesday
Output-2 :

Enter day number between (1-7)
9

Wrong input

Program :

/* Write a program to check the categbry of given character. Digit, Upper Case, Lower Case or other
symbol */

#$include<stdio.h>
#include<conio.h> e
main()
{
char ch;
clrscxr();
printf (“Enter one character\n”) ;
scanf (“%c” ,&ch);
if (( ch »>= '0’) && (c¢h <= 197))
printf ("The character %c is digit\n”,ch);
else if (( ch »>= ‘a’) && (ch <= ‘z’))
printf(“The character %c 1is Lower Case\n”,ch);
else if (( ch >= ‘A’) && (ch <= ‘7))
printf (“The character %c is Upper Case\n”,ch);

.
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| else i
l; printf (“The character %c is other symbol\n”,ch)

}
Output-1 : )
Enter one character
6
f The character 6 is digit _

Output-2 :

Enter one character

a
The character a is Lower Case .
Output-3 : o ——
Enter one character
S
The character S is Upper Case
2 = .
Output-4 : . =
™ Enter one character
e *
V The character * is other symbol

6.6 switch STATEMENT :

‘C’ language provides a switch statement. In a complex problem, if many alternative values are availablz,
then writing the code using multiple if...else becomes lengthy and also difficult to manage. At that time
switch statement which is a multi-way decision statement is handy, because management of code becomes easy.

The syntax of switch statement is -

switch (variablename or expresgion)

{
case valuel statement (s) 1;
break;
case value2 : statement (s) 2;
break;
case valueN : statement (s)N;
break;
default : default_atatement(s);

}

Here, statement(s)1 will be executqd if the value of variablename Or expression is valuel, similarly statement(s)-
will be executed if the value of variablename or expression is value2. [f the value of variablename or expression
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does not match any values from valuel to valueN, then the default_statement(s) arc executed.
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It is to be noted.ﬂlat\vrﬂing the default value and its corresponding default_statement(s) is optional, The
value of expression or variable written after the switch statement must be either character or integer
value.

[n multiple if...else statement, we have many conditions, while in switch statement, we have only one expression
(which has only one value), depending on the value of expression different set of statements are executed,
It also means that whatever we can do with switch statement can be done by multiple if...clse statement,
put reverse is not always true,

Figure 6.5 is a flow chart which explains the switch statement.

Variable or
expression

Value 1 Value 2 Value N Default
Y ! I y
batement(sﬂ Statement(s)2 Statement(s)N Default statement(s)
> I A l Y -
Fig. 6.5

| Program : -

/* Write a program which asks day number and prints corresponding day name.

This pragram we have alrea(fy written using multiple if...else statement */
#include<stdio.h>
#include<conio.h>

main ()

{

int day:

clrscr();

printf (“Enter day number between (1-7)\n");
acanf (“%d”, &day) ;
switch (day) /* day variable has only integer value*/
{
case 1: .
printf(“Sunday\n");
break; /* break statement here*/
case 2:
printf (“Monday\n”) ;
break; /* break statement here*/
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case 3:
printf(“Tuesday\n");
break; /* break statement here*/
case 4: _
printf(“Wednesday\n");
break; /* break statement here*/
case 5@
printf (“Thursday\n”) ;
-break; /* break statement here*/
case 6:
printf (“Friday\n”) ;
break; /* break statement here*/
case 7:
printf (“Saturday\n”) ;
break; /* break statement here*/
default:
/* case where value is outside range 1 to 7 */
printf (“Wrong input\n”);
}
}
Output-1 :
Enter day number between (1-7)
1
Sunday
Output-2 :
Enter day number between (1-7)
10
Wrong input A_J

If the code to be executed for different cases is same then that i
be , code for different cases ca ouped
together by writing those cases with their values as follows. i

For example, if x is an integer variable, whose valid value ar d i
, ) I e from 1 and 3, an nd
value 3 are same, then it can be written like this, ?» f0d I code forgielie 1 2

switch (x)

{
case 1:
case 3:

statement (8);

break;

LY
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case 2:
statement (g);
break;
default;
statement (g) ;
i
program :
/* Write a program to print number of days in a given month. The program requires month number(between

1 to 12) as an input and then display the days in that month

Here, the code for many cases is same*/
#include<stdio.h>
#include<conio.h>

main ()

{

int month;
clrscr();

printf (“Give month number between (1-12)\n”);

scanf (“%d”, amonth) ;

switch (month)

{
/* number of days in month 1,3,5,7,8,10and
12=31 so same case for all */
case 1:
case 3:
case
case 7:
case 8:
case 10:
case 12:
printf (“Number of days in month number %d is = 31\n");
break;
case 4:
/* number of days in month 4,6,9 and1l1l=30
so sgame case for all */
el case 6:
\\\\\ case 9:
‘cgase 11:

printf (“Number of days in month number %d is = 30\n");

break:;

i
¢
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cagpe 2:
printf ("Number of days in month number %d iz = 3y
29\n") ;
break;
default:
printf ("Wrong input\n”);
break;
)
J -
Output-1 : T
Give month number between (1-12)
12
Number of days in month number 12 iz = 31 &
Output-2 : g
Give month number between (1-12)
15
Wrong input <1l

6.7 break STATEMENT :

We have used the break statement in switch statement. It causes an exit from the switch body. If it
not written after each case statement, then control passes to the next statement, so remaining statemer

of next case will also execute even if the case value do not match and the program will not function pro

Try this example, where the break statement is omitted. It will not work as per our requirement.

Program :

/* Program demonstrating switch statement without break statement */

#include<stdio.h>
#include<conio.h>
main()

{

int choice;
clrscr();
printf (“Menu of operations\n”);

printf("===================\n");

printf (1 Addition\n”);
printf (»2 Subtraction\n”);
printf (»3 Multiplication\n”);
printf(“4 Division\n~);
printf ("5 Modulo Division

printf(“===================\n");

(Remainder) \n~) ,;
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printf (“Give your

scanf(“%d",&choice)-

choice:

switch(choice)

{

case 1:

Printf (“You
2:

printf (“You
3:

printf (“You
4.

pPrintf (“You
5:

printf (“You

default:

selected
case

gelected
case

selected
case

selected
case

printf (“Wrong

selected Modulo

“);

aAddition\n”) i
Subtraction\n”);
Multiplication\n”);
Division\n”);

pivision\n”);

choice\n”) ;

Addition

Subtraction

Division

Division (Remainder)

1

2

3 Multiplication
4

5 Modulo

Addition
Subtraction
Multiplication

selected
selected
selected
selected Division

selected

You Modulo Division

Wrong choice

Output-2 :

1 Addition
2  Subtraction
3 Multiplication

}
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4 Division

Give your choice:

4

you gelected Division

You selected Modulo pivision

wrong choice

5 Modulo Division (Remainder)

Now, modify the above program by writing bre

run the program, it should work correctly.

default KEYWORD :

ak statement at the end of each case statement(s) The,

This statement is also used in switch statement. It is optional, but if it is used, then the statements Writte,
in that part get executed if any of the previous case values do not match. Normally, the default key,, 3

is used in switch statement and written after all the cases.

goto STATEMENT :

The control structures we have studied in this chapter like if, if...else, multiple if ...else, switch stateme,
provide branching in program which is conditional. ‘C” language also provides unconditional branching mechans;,
called as goto statement. Structured programming practice does not encourage the use of goto statemer,
because use of goto statement in the program makes it difficult to understand and debug. ‘C’ provides th,
control structures using which we can always write a program without using goto statement.

The syntax is:
goto 1label;

where, label is a valid ‘C’ identifier followed by colon (:) symbol. After the colon there can be any valjg

‘C’ statement like,
label : statement;

The label referred in the goto statement can be declared before or after the goto statement.

For example,
goto 1label;

label : statement:;
is called as forward reference. -

For example,
label : statement;

goto 1label;
is called as backward reference.

,

Scanned with CamScanner



peclslon Making Structures

6.16

e

—

0 ram H
program : |

* ite @ v .
/¥ Write a program to print first n numbers using goto statement */

|
g$include<stdio.h>

ginclude<conio.h>
main ()
{

int n;

int i=1;

clrscr();
printf (“Give
scanf (“%d”, &n) ;

}

Integer number:

“);

loop: /* identifier for goto */
if (i<=n)
{
printf( “number = %d\n”,i);
i++4;
goto 1loop;: /* goto here. backward reference */

Output @
Give Integer number: 4
number = 1
number = 2
number = 3
number = 4
Program :

/* Write a program to print sum of first n integer numbers using goto statement */

#include<stdio.h>
#include<conio.h>
main ()
{
int n,sum=0;
int i=1;

clrscr ()

scanf (“%d”, &n) ;

loop: /* identifier

if (i<=n),

| {

printf (“Give Integer number:

Wiz

for goto */

.
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sum = sum +i;
1447
oto loop: /* goto here. backward reference */
g ;
} i = %d\n”,n,sum);
printf (“Sum of first %d integers = Py s
}
Output :
Give Integer number: 9
Sum of first 9 integers = 45

6.10 SOLVED PROGRAMMING EXAMPLES :

Program :

/* Write a program that accepts an age value and checks whether the person is eligible for Voting |

not. */
#include <«stdio.h>
#include <conio.h>

void main()
{
int age;
clrscr();
printf (“Give age +value\n”);
scanf (“%d”, &age) ;
if (age >= 18)

printf(“Person is eligible to

vote\n”) ;

else
printf(“Person is not eligible to vote\n”) ;

}
Output-1 :

Give age value

32

Person is eligible to vote
Output-2 :

Give age value

15

Person is not eligible to wvote
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program :
/¥ Write a program to find the roots of quadratic equation ax’ +bx +c¢ =0.
if b>~ac =0, only one roo,

if b>4ac >0, two roots,

if b>~4ac <0, no roots. formula is x = -b + \ﬁ:?:—4u¢/(23)*/

#ihclude <stdio.h>
#include <conio.hs

#include<math.h> /% gqgrt() function used.
number*/

sqrt ()

finds square root of

main ()

{

float a,b,c,d; -

float rl,r2,img; /* img stores imaginary Paré
if b*b-4*a*c <0 */

clrscr();

printf(“Give values of co-efficients a,b and c\n”);

scanf (“%£f%£f%f”, &a,&b,&c);

if ((a == 0) & (b !=0))

is bx

/* If a=0 then equation

+c =0 so, x = -c/b */

{

printf (“Single root = %f\n”, -c/b);
}
else

{

d = b*b - 4*a*c; /* calculate d */

if (d>0) /* real and distinct roots */
{
r1 = (-b + sgrt (d))/(2*a);

r2 = (-b - sagrt (d))/(2%a);

and distinct roots are: %7.2f %7.2f\n”,rl,xr2);

printf (“Real

}

else if( d==0) /* real and equal i.e only one
{
rl = -b/(2*a);
printf(“Real and equal roots
}
else

{

r1 = -b/(2%a);

root */

are: %7.2f %7.2f\n”,rl,rl);

/* imaginary roots */
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sqrt(-d)/(z'“)’

defined */

img =
/* s8qrt of negative not

princf(“Imaginary roots\n”) i B ey s i
s %7.21L + %7. ’ ’

printf ( Roots aret : )

printf (“Roots are: %7.2f . %7.2f\n",rl.

}

}
}
—

T
$ Oulput-l:l
a,b and ¢C

Give values of

5 6
and distinct roots are: -2.00 -3.00

co-efficients

Real
Give values of co-efficients a,b and ¢
4 2 6
Imaginary roots
Roots are: =-0.25+ 1.20
Roots are: =-0.25- 1.20 _

[ Output-3 : |-
Give values of
0 3 5
Single root = -1.666667

co-efficients a,b and ¢

[ (hnpub{jj—

Give values of co-efficients a,b and c¢

3" 63
Real and equal roots are: -1.00 -1.00

[ Program :"f
/* Write a program to calculate total salary and net salary of an employee.
net salary = total salary - income tax, total salary = .basic + da + hra+ta
da = 50% of basic
Below mentioned table shows how da, hra and ta can be calculated from basic

Basic hra ta

upto 6000 500 200
from 6001 to 10000 1500 400
from 10001 to 20000 2500 800
20001 & above 3500 1600
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Income tax rate

Total salary
upto 10000
from 10001 to 20000

—
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6.20

Income tax rate (%)

nil

clrscr();

10%
20001 & above 20%
[ Calculate total salary, income tax and net salary. ¥/
#include<stdio.h>
g#include <conio,hs
main ()
{
float Dbasic, net, tot,hra,ta ,da,itax;
/* variable represents
basic Basic Salary
net Net Salary
tot Total Salary
itax Income Tax
da Dearness Allowance
hra House Rent Allowance
ta Transport Allowance
*/

printf (“Enter Basic salary of an employee\n”);
scanf (“%£”, &basic);
da = basic *0.5; /* da calculation */
if (basic <= 6000)
/* basic 1less than or equal 6000 */
{
hra = 500;
ta = 200;
¥ _
else if ( basic »>=6001 && basic <=10000)
/* basic more than 6000 but less than
or equal to 10000 */
{
hra = 1500;
ta = 400;
}
else if ( basic >=10001 && basic <=18000)
/* basic more than 10000 but less
R than or equal to 18000 */
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{

hra = 2500
ta = 800;

}
else if ( Dbasic s=18001)
/* basic more than 18000 */

{

hra = 3500;

ta = 1600;

}

+hra +ta;

tot = basic + da

/* total salary calculated */
if (tot <= 10000)

itax =0;
else if(tot >

<=20000)

10001 && tot
tax rate */

/* 10% income

itax = tot *0.1;
else

itax = tot *0.2; /* 20% income tax rate */
net = tot- itax; /* net salary */
printf(“===================z===========\n")

printf (“BASIC %8.2£\n” ,basic);
printf (“HRA
= %8.2f\n”,ta);

printf (“TA =

printf (“DA = %8.2f\n”,da);

- %8.2f\n”,hra) ;

%8.2f\n”, tot) ;

printf (™

printf (“Total Salary =

printf (“Income Tax = %8.2f\n”,itax);

printf (“=====================
printf (“Net Salary = %8.2f\n”,net);

}

I Oumub]:;
Enter Basic salary of an employee
10000
BASIC = 10000.00
HRA = 1500.00
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= 400.00
DA
= 5000.00
Sotel SalEny = 16900.00
Income Tax 5 1690.00
Net Salaxy = 15210.00
——
output-2 :
Enter Basic salary of an employee
5000
BASIC = 5000.00
HRA = 500.00
TA = 200.00
DA = 2500.00
Total Salary = 8200.00
Income Tax = 0.00
Net Salary = 8200.00
Program : _
/* Write a program to check the entered character is vowel or not */
#include<stdio.h>
#include <conio.h>
main ()
{
char ch;
clrascr():;
printf (“Enter one character\n”) ;
scanf (“%c”, &ch) ;
if( ((ch >= ‘a’) && (ch <=72")) || ((ch>='A’) && (ch<='Z2')))
{
switch (ch)
{
case ‘a’: case ‘A’:
case ‘e’ case ‘E':
case ‘i’: case ‘I’:
case ‘o’: case ‘0':
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case ‘u’: case ‘U’: i vowel\n"\
printf (“Entered character %¢C d S,
break;
default: t vo
Printf(“Entered character %c is no WEI\n”;
}
}
else
printf (“Entered character %c is mnot from alPhabet\n"'chh
} T
Output-1 : _ =
Enter one character
e .
Entered character e is- vowel
—
Output-2 : ——
Enter one character
I
Entered character I 'is vowel
Output-3 : -
Enter one character
?
Entered character ? is not from alphabet
PrograﬁnE
[* Write a menu driven program to perform the arithmetic operations +, -, * / and % */
#include<stdio.h>
#include<conio.h>
main ()
{
int choice,x,y;
float ans;
clracr();
printf (“Menu of operations\n”) ;
printf(“===================\nu);
printf(*1  Addition\n~”);
printf (“2 Subtraction\n~) ;
printf ("3 Multiplication\n");
printf(“4 Division\n~”);
printf ("5 Modulo Divisipn (Remainder) \n~) ;
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printf(“==== _______

—————— ===ma===\n");
your id
scanf(“%d”.&choice);

printf (“Give

. wed
printf(“Give choice:

two numbers\n”);
scanf(“%d%d”.&x,&y);

switch(choice)
{
case 1:
ans = x
break;
2:
ans = x
break;
3:

ans=s x

case

case
*y;
break;

4.
if

case

(y==0)

printf (“division not possible\n”);

else
ans = x /y;
break;
5:

ans =

case

X%Y;:
break;

default:

printf(“Wrohg choice\n”) ;

break; N

} iy

((choice != 4) && (y != 0))

if

printf (“Answer = %7.2f\n”,ans) ;

Output-1 :

1 Addition

2 Subtraction

3 Multiplication
4 Division

5

Modulo Division (Remainder)

Give your choice:3

Give two numbers

1
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Answer = 2.00 T e

Output-2 :

Menu of operations

==============
Addition
Subtraction

Division

1

2

3 Multiplication

4

5 Modulo Division (Remainder)

Give two numbers

25 0
division not possible

Output-3 : —

Addition
Subtraction

1
2
3 Multiplicatiqn
4 Division

5

Modulo Division (Remainder) ==

S - T

Give your choice:5

Give two numbers

Answer = 1.00

. .

: SUMMARY :

o Decision making structures are useful when flow is not sequential. The action to be taken depends o

certain conditions. The decision making structures are if statement, if..else statement, else—if ladder, swit®
statement, goto statement and break statement. ’

. In If statement, If the condition is true then the statements are executed, otherwise they are not execute!

. If..else statement is executed if we want to execute one set of statements from available two Sets ol
statements. ’ :

®  Nested if statement checks more than one conditions, where in if statement is used inside another if state™"
The nesting can be up to any level.
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se.if ladder is .
It.el also known g multiple if..clse statement,

‘or complex problems, N - ,

!f clse statement is to lultiple if.clse statement is difficult to manage, a better alternative of multiple
. S . D N 'd ¥ .

if. USE switeh statement, In switch managing the code is casy.

ak statement breaks the ¢ _— .
bre . dde the ‘ Ks the control flow from the current block. It causes exit from the switch body if
used inside the switch Statement '

qult is normally used insi : , ; . "
d(‘f°“‘ rces do used inside switch statement. Statements written in that part get exccuted if any of the
SVIOUS o &L‘. . % ¢
previous ¢ 4o not match. Normally, it is written after all the cases in switch statement.

goto slatunu:t 15‘:\1\ unconditional branching statement. It becomes difficult to understand and debug program
w ) S > 000 S | ) N » . .
if we use goto statement. Structured programming practice do not encourage use of goto in programming.

¢ MCQs :

" statement 1t is . » iR
In It L1t 1s compulsory to write the condition within brackets

(3‘ < > (b) ( ) (C) { } ((l) A” Of above
Quitch statement is an alternative to

@@ I 5‘?‘“‘“?“‘ (b) if.clse statement

(©) multiple..if else statement (d) None of above

In switch statement, the value of variable or expression must be

(a) Integer . (b) character

(¢) Can be either int or char (d) Can be any value

In switch statement, it is written after every case

() break (b)  continue (c) goto (d) default
Branching statement goto is a

(2) conditional (b)  unconditional (c) Both a and b (d) None of above

In the code fragment shown below, which type of reference is used?
label : statement;

goto label;

(a) Full reference (b) partial reference

(c) Forward reference . (d) Backward reference

To use sqrt() function we need to include header file .

(a) stdio.h (b) conioh (c) stringh (d) None of above
Which statement is used at the end of all cases.in switch statement?

(a) default (b) break (c) continue (d) goto

Which statement does not belong to decision making structures?

(a) if (b) default (c) switch (d) break

Which among the following is a unconditional control structure. ‘

(a) goto (b) for (c) do-while (d) if-else

:ANSWERS:
® 2 @ 3 © 4 @ 5 ® 6 @ 7. @
(a) 9. (b) 10. (a)

+ EXERCISES :

Explain the syntax of multiple if...clse statement.
Explain switch statement with example.
How switch statement and multiple if...else statement differ?
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ax itch stateme at will be ji.
If we forget to write break statement between two cases in switch statement, what wil © 18 efy,

5. What will be the output of following?
(i)
if (x>0 && x<10)
printf (“8ingle digit number\n”);
elome if( x>10 && x<100)
printf (“*Double digit number\n”);

else
printf (“"More than two digit number\n”);

(if)
if (choice == 1)
printf (“Addition\n”);
else if(choice == 2)
printf (“Subtraction\n”);
else if(choice == 3)
printf (*Multiplication\n”);
else if(choice == 4)

| ol
printf (*Division\n”) ;
else
_ printf (“Wrong Choice\n”);
2’,. —— What will the output if choice = 2 and 47
| 6.  Write following code using ternary? Operator.
if( a>10)
if (a<20)
cost = 100;
elge
cost =150;
else

cost = 50;
7. What will be the output of following code for x = 5 and x=10?
a= (x %2)? 1: 0;
switch( a)

{
case O0:

printf (*Even Number\n”);
case 1:

printf("0dd Number\n~”);
} ,

8.  Write a program to find minimum of three numbers,

: Answers to Selected Exercises :

6.  Write following code using ternary? Operator.
if( a>10)
if(a<20)
cost = 100;
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COSt =150.
else
cost = 50;

coSt.—:(a>10)?((a<20)?100:150)'50

what will be the output of following code for x = 5 and x=10?
a= (x %2)? 1. 0;

switch( a)

{
case O0:

printf (“Even Number\n”);
case 1:

printf(*0dd Number\n”);
}

For x=5, output is Even number.
For x=10, output is 0dd number.

: SHORT QUESTIONS :

List various control structures in ‘C’.

Control structures in ‘C’ are: if statement, if...else statements, else-if ladder, switch statement, goto statement
and break statement.

What type of value an expression in switch statement must have?

The value of expression or variable written after the switch statement must be either character or integer
value.

Is default statement compulsory in switch statement?

No, it is not compulsory. It is optional and written after all cases so that it executes if no cases match.
The goto statement is which type of branching statement?

The goto statement is an unconditional branching statement. Structured programming does not encourage use
of goto statement.

Which header file should be included to use sqrt() function?

Header file math.h.

In header files whether functions are declared or defined?

Functions are declared within header file. Function prototypes exist in a header file, not function bodies.

They are defined in library (lib).

~
~\
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10.2 USER DEFINED FUNCTIONS

10.3 LIBRARY FUNCTIONS

10.4 HOW THE CONTROL FLOW TAKES PLACE IN MULTI-FUNCTION PROGRAM ?
10.5 FUNCTION DECLARATION

10.6 FUNCTION DEFINITION

10.7 CATEGORY OF FUNCTIONS

10.8 SCOPE OF VARIABLES

10.9 PARAMETER PASSING TO FUNCTION

10.11 PARAMETERS AS ARRAY

10.12 PARAMETERS AS STRING

10.13 FUNCTION RETURNING A POINTER

10.14 STORAGE CLASSES

10.15 SOLVED PROGRAMMING EXAMPLES

¢ SUMMARY

MCQs .

* EXERCISES AND ANSWERS TO SELECTED EXERCISES

o,
-

' SHORT QUESTIONS

=)

\

i A
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10.1

10.2

10.3

10.4

N i ion must
INTRODUCTION : , yrogram, main) function be there, "
o In every ‘' P is a group of statements as a g, | Ay,
a collection Of ﬁmc'lz((,;]‘llunction. Flmct‘lﬂzd task. The functions which are Create U
-om mat 1 defin R . ‘ eq
nr:sisﬁ ;w,.ﬁ,rmina some r\ﬂ:ﬁ‘“"g while functions which are readily aVailableb.Y
: +d fun 9 ey

ne
as usvr-clcﬁ
puilt-in functions.

Every ‘C’ program is
the exccution of program st
known by some name whicl
programmer in a program are
library are called as library

called

functions or
| is divided into

Advantages of functions ! | g R pmb]em y - pansa

e It facilitates top-down modular pmgmmmmg, w .

' e in depth. |
cach small part is handled later 10 € -
l at code 18 repetitively used 1n

o It reduces the size of code, if th o i —
i so la
“uncti ther program also, '
e  Function can be used in other prog . it reduces the coding, some problems are fecug:
alled as recursion, i "

an be used. .
dual members of team has to

blem.

progr am.

e Function can call itself, which 1s €
in nature, at that place recursion €

. It allows team-work for large project, indivi
to them and not on the whole complex pro

oncentrate on the functjop iy

USER DEFINED FUNCTIONS :

n a program. The code is written as one unit hays,,

aname. As the size of program increases, it becomes difficult to understand, debug aﬁf;ﬁgl\?}";;ll lt;1 If we write th

code in main() function only. When some portion of the code is repeated 1n the progra - ere 1S a defin.
ode as a function. So, use of function reduces the size 3

purpose of the code, we can write that part of the c _ 1 cal
complexity of the program. The code of the function is written only once 11 the program and called for any nump

of times from the program whenever required.

User defined functions are created for doing some specific task 1

LIBRARY FUNCTIONS :

These are the functions which are readily available and placed inside the library. Their prototypes are declar
in various header files depending on the category to which they belong to. For example, string processin;
functions are declared in string.h header file, mathematical functions are declared in math.h header file. W
need to understand the prototype of built-in function and include that header file in our program.

HOW THE CONTROL FLOW TAKES PLACE IN MULTI-FUNCTION PROGRAM ?

call i ' R
maing fun1()
{ {
T I i
eseee }
return call
fun2(); — ' =
| \ call | fun2() fun3()
} { .
funso;/
roturn
.u...u(\\\p—_}
}

—— return
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(0.1, the call and return frop, 10.3
e s main() function

" peram Wi function i and three user-defj
.ePr‘ tflml() unction 1s called,

- fis . 80 code :
'.IlnL-nO” f fler call to funl() in main() functiq oo f."m() function i
W et @ . Again fun2() flmclin}

1€ ion is execute -

Sm;eﬂzo qunction i €X ] d, from fun2() function internally

i then control returns back ¢, next stalcmcm‘ i: fung() fi
unZ()

ted,
xecV d. control goes b
b ) is exceuted; g ack to next Statement afyer

. main() function calls fun2() func
’ ﬁguis‘o\’er' control returns to the functio
il s back to main() function, Tl

I
e
;0 ﬁny Ie\el' 8
-+ function, three things are related: declaratio;
“lr;nt’ 4 fanctions must be declared before theiy
&

{CTION DECLARATION .

nCti()n is e .
Xplained 1
Y arrows ip di )
$ iffer ;
ned functiong ent directions. Above figure shows

funl(), fun2() and fun3(). From main()
c.xeculcd, and control goes to the next

11s called form main() function, so code

Inction is called, so code of fun3() function

statement, when last statement of function
call to fun2() in main() function.

lly ¢

o e

1on which j

b which Calllgilcntm alls|anolhcr function fun3(). When function

s i calleg asl he. function fun2(), when function fun2() is over,
nesting of functions. The nesting can be done up

1, df:ﬁmtion and call. As applicable to variables, all the user
use in the program.

e syTHAX for declaring function is:

type function name (argument (8));

fere, tyPe SPeC‘f;les' the t)ffl_)e Ofi value returned, fun'ction_name specifies name of user-defined function, and in
ycket argument(s) specifies the arguments supplied to the function as comma separated list of variables. If

fhere are 1110 arguments, then the bracket is left empty. The declaration of a function is terminated by semicolon
() symbol. :

The declaration is also called as prototype of a function.
tumple, int sum(int X, int y); takes two integers and returns an integer

void printmessage(); takes no arguments and no return value

FUNCTION DEFINITION :

The syntax for definition of function is :

type function name (argument (s))

{

statement (s) ;

3 | |

Here, type, function_name and argument(s) have same meaning as before. Tl.le st'at(?ment(s) within { } symbols
ndicate the body of a function. Here, the actual logic of the work of function is implemented.

Ifthe feturn type is not mentioned, then by default it is taken as int. We can not define function inside a function.

tcan call one function from other. If the function return type is Oﬂ:lel.' than void, there must be return
Ylement in the function. The returned value can be put in brackets but it is not compulsory i.e following are

fetum statements. _ ,
Teturn; if the return type is void.
Teturn x; value of x returned.

Tturn  (x); value of x returned.

1
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Program : N
/* Demo of function in program */
#include <stdio.h> \
#include <coino.h>
void printmessage () ; /* declaration */
main ()
{
clrscr();
printmessage () ; /* call */
getch();
}
void printmessage () /* definition */
{
printf (“Hello!!\n”");
}
T
Output : — ——
7Hello! !
—_
Explanation :
8 In above program, the line

void printmessage();

is declaration of function printmessage, which returns no value(void), and do not require any arguments, so emy
bracket (). The line is terminated by ; symbol. The above line tells the compiler that somewhere in the prog:
printmessage will be encountered, which is a name of function, returning void.

The code,
void printmessage()
{
printf(“Hello!"\n™);
}

is the definition of function. In the body of function only one statement printf() is written. When the 2
function is called, Hello!! Message will be printed on screen. Note that the definition of function is outs
the main() function. There is no semicolon (;) after } symbol.

The line in main() function,
. printmessage() ;
is a call to the printmessage() function, so the statements in the body of function will be executed.

In above program, declaration of printmessage() function is needed. It is not necessary to write the declar®®
in all programs. Declaration is needed if the function definition is written after the call to the function i< *
function definition is written before the call to the function, then declaration of the function is not requifed‘
above program can be rewritten without using declaration of function as shown below.

r ' ! -
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ﬂ/‘ﬂr Dm0 of function without deg]
/

aration */

leude <stdio.h>
#

include <conio.hs
#

I declaration of function not
;4 printmessage ()
” { /* definition */

Needed */

printf (“*Hello!i\n~),

}

main ( )

{

clrscr ()

printmessaQE(); /* call )

getch ( ) :

}

[ - -

— | _
()utpllt 5 =
Hello!!

Esplanation :

In above program, the only change is that the definition of function is written before main() function. Because
of this, declaration is not required. New sequence is definition first and then call of function in main(). Note

that in the program, if the t_leﬁnition comes first, and then the call to the function is made, then
declaration is not neceded.

11 CATEGORY OF FUNCTIONS :

The functions in ‘C’ language can be divided in following categories :
. Functions with no arguments and no return value

2 Functions with arguments and no return value

3. Functions with arguments and with return value.

The function example we have seen in previous programs belong to first category i.e no arguments and no return
value, When we have function which takes arguments, in that case we need to undcrstand the formal parameters

ad actual parameters.

The variables or parameters used in definition of function are called as formal parameters. While, parameters
“ed in the call to the functions are called as actual parameters.

FOIlowmg program shows the function with arguments but no return value.

Yoid sum(int a, int b); declaration says that sum function takes two values but does not return any value.
2 )
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Program : \

/* Write a program to sum given two integer numbers using function */

——
#include <stdio.h>

#include <conio.h>

void sum(int a, int b); /*declaration */
ma"ln()

{

int i, 3: .

clrscr();
printf (“Give two integer numbers\n”)’;
scanf (“%d %d”,&i,&j):
sum(i,j); /* call sum */
) _
void sum(int a,int b) /* definition */
{
int c;
¢ = a+b;

printf(“Sum of %d and %d = %d\n”,a,b,c);

}
Output :
Givé two integer numbers
2
3

Sum of 2 and 3 = 5

For eﬁ'carnple, in following program, the line
int sum(int a, int b);

is declaration of sum function. Here, a and b are formal parameters. Formal parameters are variables whi
are used in the body of the function and in prototype.

When a call to the function is made in main() function, the actual parameters are passed. For our example.!
line ' '
o

ans = sum(i,j);

calls the function ans, with variable i i i : : A
¢ iand j. The variables i and j work as actual parameters. Internally |

value of i is assigned to a, and that of j is assi ,
. e e o E gned to b. The return o returm
of function which is int is stoted in variable sum using = operatoere of sum function is int. So,

We can not call the function simply as
sum (i, j); |

because the function returns integer.

Whenever, a function having arguments is used, the forma] parameters and actual ters should matﬁh‘
al paramete

A
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’ 0 d pumber. If there is a y

type mism
. € Mismatch, th ]
ve concepts are used in following Program, which » then the compiler will generate an error message.
2 Shows

Abo r . 3 .
ref“rn value the function which take arguments and also

g

Pyﬂ .
A . rogram t0 sum given two i
» Write 2 PIOB given two integer numbers using function */

yinc
;o sum(int a, int b);

1udé <conio.h>

/*declaration Y

{

int i, ji

W

int ans;

clrser() 7

printf(“Give two integer numbers\n”);

gcanf (“%d - g§d”,&i,&j) ;

ans = sum(i,j); /* call sum. returns integer so its
return value stored in ans which is int*/

printf (*Sum of %d and %d using function = %d\n”,i,j,ans);

int sum(int a,int b) /* definition */
return a+b; /* return integer value */
) .
L]

Give two integer numbers
34
56

' - 0
ging function =

s —
___Sum of 34 and 56 using ~ ~_————"" " ceful if it is used inside a loop.

Following program explains how the user defined function
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Program : S e
/* Write a program to find largest of three numbers using function. Ask the user to continue or oy %
#include <stdio.h>
#include <conio.h>
int max(int a, int b, int c); /* prototype o4
main ()
{
int i, j.k:
int ans;
char ch='y’; /* choice initialized to ‘y'*/
clrscr();
while (ch == ‘y’) /* loop */
{
printf (“Give three integer numbers\n”); -
scanf (“%d %4 - %d”,&i,&7j,&k);
ans = max(i,j,k): /* call function */
prihtf(“Largest of %d, %d and %d = %d\n”,i,j,k,ans);
fflush(stdin); - /* clear input buffer */
printf (“*Do you want to continue? (y/n)\n”);
scanf (“%c”, &ch) ; /* get choice */
}
}
int max(int a,int b,int ¢) /* max defined here */
{ .
int large;
large = a;
if( b> large)
large =b;
if (c> large)
large =c;
return large; /* return largest number */
} —
Output : _—

Give three -integer numbers
23

11

56

Largest of 23, 1l and 56 = 56
Do you want to continue? (y/n)

Y
Give three integer numbers
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43

55
24

po you Want £ continue? (y/n)

n

—_

E\‘planﬂﬁ”“ :

pove program, max function is user defined functi
In i, ] & k are actu

a

_v'. Here, al
A chEY - : al parameters pas
l neters. The function finds out the | P

on. It is used inside the while loop. While loop executes

sed to function when called, while a, b & c are formal

argest number and
! returns that val
ans = max(i,j,k); R

bl

[eading can

the returned value in ans variable. Th i :
ores e doite properly. e function fﬂush(stdm) clears the input buffer so that character

eram :
#Write a program using function which receives number as argument and return sum of digits of that number */

¢include <stdio.h>

int sum digits(int num) /* function which takes number as input and
return number of digits 'in that number */

{
int sum =0;
while (num >0)

{

sum sum + num %10;

num num /10;

}

return sum;

}
main ()
{
Printf (\\nyd\n~, sum digits(123)); /% num =123 *

Brints (vyq\ne , sum digits(4523)); /% mom = 4523 %/

Mt ——

6
14
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. R
/* Write a program to check leap year using function. */

Program : D™
—

#include <stdio.h>
#include <conio.h>

char check leap(int year);

/* prototype return. type character*/

main ()

{

int year:;
clrscr();
printf (“Enter year\n”);
scanf (“%d”, &year) ;
if (check_leap(year) == ‘t’) /*call */
printf (“Year %d is leap year\n”,year);

else

3 printf (“Year %d is not leap year\n”,year) ;

}

char check leap(int year) /* definition */
{
if((year % 4 == 0) && (year %100 !=0) || (year %400 ==0))
return 't’; |
else

return ‘f’;

Output-1 :

Enter year

2008
Year 2008 is leap year
e
Output-2 : _
Enter. year
2009
Year 2009 is not leap year
/
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Vrogra to find HCF of gj

f * progra™ given Numberg

/ tdio.h Without Recursion */
1ude <8 o.n>
§in°

ot hef (int, int);

ot main ()

{

int a, b, result;

printf("Enter two numbers to fing tneir mep: ),
scanf (“%sd%d” ’ &a, &b) : $
result = hcf(a, b);

printf (“The HCF of %4 ang %d is %d.\n”, a, b, result):;

}

jnt hef(int a, int 'b)
{

while (a != b)

{

if (a > b)

find their HCF:

Enter two numbers tO

The HeFP of 4 and 6 38 2~

Ing .
*COPE OF VARIABLES : variable is accessible. In what part of the

the
what part of the progee™ le is declared. There are two types of scope

" e of a variable, We 2 mdepcndent on where the variab

Program the variable is accessible is
“Local and Global.

. al variables for that function.
Local variables : . ihe body of any functicl arehca“:ri z:;e::clj::eld‘.m’lr}hus, local variables are
e - Hibles‘yehich are - mjldzttside the function in WTL‘::; u?e,d all the variables as local because all
imese |@riables cai not B¢ acc':etslsfheg are defined. SO far we de user defined function.
tmal to the function in WhiC

. ction or insl
: .+ or main() fun
® Variables were declared insid® of either
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Global variables :
ared outside any function definition is called as global variable. These variables 4,

The variables which are decl
¢ all the functions in program can share global variable,

accessible by all the functions in that program, i
Difference between local variables and global variables :

Following table explains the differences.

Local variables Global variables
—

Declared outside function body

Declared inside function body

Not initialized automatically Initialized automatically by value 0

Too much use of global variables make program difficult to debug
so use with care

Use of local variables advisable

——

Following program explains the concept of local and global variables.

Program : —
/* Write a program to sum given series using function
1 +x+x"2 +x"3 +xM +..4+x"n ¥/
r #include <stdio.h>
#include <conio:.h>
long int sum =1, term; /* global variables. so can be
used inside all functions */
void cal_term(int x, int p)
{
int i; /* local variable. its value is
available inside this function only */
term =1; /* global variable accessed */
for (i=1l;i<=p;i++)
term = term *x;
}
void series(int x, int n)
{
int i; /* local variable. its value is
available inside this function only.
It is different from variable i in
function cal term */
for(i=2; i<=n;i++) |
{
cal_term(x,i); /* call funétion with
values of x and i */
sum =sum +term; /* global variables accessed */
. -
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}

j_ntf (“Answer=951d\nn , Sum) ;

pf

main()

{

jat X127 /* local variapleg %/
printf(“Give value of x ang n \nvy,

scanf ("%d ¥d” &%, &n) ;

ceries (x,m)

/*call function with values of x and */
n

}

f

-
give value of x and n

2 4

Answer=2§

| —

19 PARAMETER PASSING TO FUNCTION :

When a function is called from other function, the parameters can be passed in two ways.

. Call by value

e  (Call by reference

In call by value, argument values are passed to the function, the contents of actual parameters are copied into the
formal parameters. The called function can not change the values of the variables which are passed. Even ifa
function tries to change the values of passed parameters, those changes will occur in formal parameters, not in
actual parameters.

Example :
In all the programs which have seen so far, use call by value, where we pass the value of actual parameter.
In previous program the call
series(x,n);
and
cal term(x,i)7

are examples of call by value.

f the parameter i.e address (pointer) is passed
Tn can ' suggests, the reference 0
y reference, as the name Sug )

; ; the called function can change the content of the
fo : ointer is passed,
ac;}:; function and not ‘gle gall:lel.):?e::f:‘;ifce is used whenever we want to change the value of local
parameter passed. La

her function.
variables declared in one function to be changed by othe
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Program :

_ . o variabl
/* Write a program to exchange the value of tw

#include <stdio.h>
#include <conio.h>

void exch(int a, int b)

int temp;

temp=a;

a=b;

b=temp;

printf (“Printing from inside exch

printf(*a = %d b = %d\n”,a,b);

}

main ()

{
int x,y; /* local variables */
clrscr();
printf(“Give value of x and y \n”);
scaﬁf(“%d %d”, &x, &Y) ;

exch(x,vy);

printf(*x = %d y = %d\n”,x,y);

/* x and y remain

— X

Programming for Pfoble

es using function*/

{ /* a and b formal parameters */

function\n”) ;

/* local copies exchanged */

/*call by value. x and y actual parameters*/

printf (“*Printing from main function\n”);

unchanged */

Output : =
Give value of x and y
3
5

Printing from inside exch function
a=5b=3
Printing from main function

x =3y =5

Above program is not working as per our expectation, the va]

function are not changed. The exch() function logic is corre

__/
. o

Ues of x and y which are declared inside ° nlnd

ct, and it is able to exchange the values of 2
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. function- The problem

bins;in() function) by outside fi
m

is lhat we are :

» l ]n
unction exchy() ?;n(ﬁi:’ncm‘ngc the values of variables x and y (which are local
1d us€ call by reference to using call by value, which is not possible.

.» shou . get the oc rre )
W 5?on should be modified to use cal| by rcfc:c:;':: i:n‘iWcr 1. exch() function definition and call to exch()
fuI:{ath‘f formal parameters should be declared a5 p(;i  call by reference, we pass the address of the variable,
it

call 10 exch() function should be written, as ppropriate type.

, & 7
exch( &% Y) & symbol specifies address of
A he prototype of exch() function should be written as

exch(int *a, int #b)

: call to ‘exch() fl;]nctmn assigns address of x to variable a and address of y to variable b. Now, the
oxch() function has the address of actual parameters,

in fO“OWillg program 50 it is le t g the values of actual parameters.
: own T0 - D able to change \Y
[; 15 Sh

1
1+ Write a program to exchange the value of two variables using function */

ginclude <stdio.h>

#include <conio.h>

void exch(int *a, int *b)

{ /* a and b formal parameters which are pointers*/
int temp;
temp=*aj;
*a=*Db;
*b=temp; .
printf (“*Printing from inside exch function\n”);

printf(*a = %d b = %d\nf’,*a,*b);
' _ /* local copies exchanged */

}
main ()

{

jables */
int x,y:; /* local variab

clrscr(); -

n");
printf (“Give value of x and y‘
scanf (“%d %d” , &X,&Y) i

exch (&x, &y) ; ./
’ g arameters
/*call by reference. X and & aCtuainf) .
: tion i
Printf (wprinting from main func
Printf(wg = %d y = %d\n",x,y)i
/* x and

Ll____; e ey o s B

y are changed */
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Output : T e
Give value of x and y
3
5
Printing from inside exch function
a=5Db=23
Printing from main function
x =5y =3 —_—
If we execute following code, =
void main()
{
int x[1 = {1,2,3,4,5};
’ printf (“%d”, fun(&x[2])):
}
int fun(int *a)
{
int i=0,sum=0;
for(i=0;i<2;i++,a++)
sum += *é;
return (sum) ;
}
In above program, main() function calls function fun() with call by pointer value.
Statement Effect
int x[] = {1,2,3,4,5}; x[0]= 1, x[1]=2 ... x[4]=4
printf(“%d”,fun(&x[2])); Call to function fun with address of x[2], so *a = x[2]=3
int i=0,sum=0; i=0, sum=0
for(i=0;i<2;i++,at+) sum += *a; sum = sum + X[2]
so, sum = 0+3 =3
sum = sum + x[3] so, sum = 3 +4 =7
return(sum); Return value 7 to main() which is printed by ;min() function :
So, output
. —

10.10 RECURSION :

Sometimes, the function is defined in terms of itself. For example factorial of a number, we can say that
N! = N * (N-1)!. Here, factorial of N is defined in terms factorial of N-1. ,

Again (N-1)! = N-1 * (N-2)! and so on. We can write the function which calls jtself internally. Thus, recursion
is the process by which a function calls itself. Because the function calls itself ther.e mus’t be some
condition to stop recursion; otherwise it willkle‘ad to infinite loop. The condition to’stop recursion is called
l& as cerminating condition. For above example of factorial, the terminating condition is 0! = 1. Thus,
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N terminating condition,
00~
1vpe _
rhere ¢ two types of recursion baseq o how re
ase of direct recursion, o

s of recursion :

cursion takes pl

c function exnlic: ace: Direct recursion and indirect recursion.
n the another functi : ! explicitly calls iiself wWhite :
ﬁluctl(m calls ‘. ction, which ullim:llc]y calls d ‘““"“”- W.hllc in the case of indirect recursion, the
ample of indirect recursion, > the caller function,
X
/—_

\

funl() ﬁ fun2()

{ . {

fun20) fun1()

}
L

ADVANTAGES OF RECURSION :

Easy solution for recursively defined problems.

Complex programs can be easily written in less code.

DISADVANTAGES OF RECURSION :

—_—
' Program :

Recursive code is difficult to understand and debug.
Terminating condition is must, otherwise it will go in infinite loop.

Execution speed decreases because of function call and return activity many times.

/* Write a program to find factorial of 2 given number using recursion */

.main ()

#include <stdio.h>
#include <conio.h>

long int fact(int n); /* prototype of function */

{
int m; ;
*
long int ans; /* longd int store large number
I
ClrSCr() ;
Printf (vgive the number\n”) i

Bcanf (“%a” ; &m) ;

A8 = fact(m);

fai:t() with call by value*/ N

/* 'call function/ 3
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ﬁ\\
printf (“Factorial of %d using function = %1d\n”,m,ans);
}
long int fact(int n) /* function body here */
{
if (n==1) /* condition to terminate recursion */
return 1;
else
return n* fact(n-1); /* recursion here. fact()
calls fact() internally*/
} —
Output : o
Give the number
6
Factorial of 6 using function = 720
Program :
/* Write a program to calculate nCr using function
nCr.=n!/(r!* @r)! ¥
#include <stdio.h>
#include <conio.h>
long int fact(int n);
main ()
{
int n,r;
long int ans;
clrscr();
printf (“Give the values of n and r \n”) ;
scanf (“%d%d”, &n, &r) ;
if ( n<0 || r <0 || n<r)
printf(“Input data invalid\n~);
else
{
ang = fact(n) / (fact(r) * fact (n-r));
printf (“Answer = %1ld\n”,ans);
}
=] _—
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int fact(int n)

10.19

return 0% fact(n-1),

*
/ Tecursgjop here. fact ()

calls fact () internally*/

—_

L -

N\

cive the values

6 6

°f n ang

answer = 1
L

uipat-2 * )

-

give the values of n and r
10 7
Answer = 120

Similarly, we can calculate x¥ using recursion. We can write
XX =X * x(Y‘l)
x’= 1, terminating condition i.e y =1.

—

Program @

[* Sum of digits using Recursive function*/

#include<conio.h>

#include<stdio.h>

int sumofdigit(int x):
void main ()
{
int n,sum;
printf (“Enter Integer number \n”) ;
scanf (“%d”,&n) ;- '
sum=sumofdigit(n); ‘
printf (“Sum of Digits %d\n”, sum) ;
getch () ;

' its */
/* Recursive Function sum of digits

int gumofdigit(int X)

s

int 8=0,d;

¢ L \
A A L .
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—>
if(x == 0)
return (0);
d= x%10;
s= 8 + d + sumofdigit(x/10);
return(s);
} — 3

Output : I

Enter Integer number
345
Sum of Digits 12

—
Program : I

/*Write a program to calculate x"y using recursive function */
—

#include <stdio.h>

#include <conio.h>

int power(int a, int b); /* prototype of function */
main ()

{

int x,y;

int ans;

clrscr();

printf (“Give the numbers x and y\n”);

scanf (“%d%d”,&x, &y);

ans = power (x,y); /* call function */
printf (“%d"%d = %d\n”,x,y,ans); .
} r

int power(int a, int b) /* function body here */
{

if (b==0)/* condition to terminate recursion */
return 1; ’

else
a * power(a,b-1);/* recursion here. */

}

Output :
Give the numbers x and y
25 ‘
2°5 = 32

.

Sxmxla.rly,'we can write a function fpr generating Fibonacci numbers recursively. Because Fibonacci series iS
recursive in nature, current number is generated by adding previous two Fibonacci numbers. We can pass the
two previous numbers as an argument as well as the number of Fibonacci numbers remaining to be generated

Here, thf: terminating condition will be the number of Fibonacci numbers yet to be generated becoming zero-
i.e function prototype will be ‘

fibo(int nl,int n2,int n);

’ . N 4
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. ;02 ArS PIEVIOUS fibonacei numpyerg

; . and n
er . " 118 tl \
jion will call itself, when n=(), recursion 1€ numberg

't terminates yet to be generated. As long as n > 0, fibo()
tll ¢ O

. : to calcul
/ /*Prog[aﬂ]

.nclude<5tdi° -hs
1

ate Highe ]
ghest Common Fagtor (HCF) of three integers */
e —————— -

#
#in
#include<math.h>

at hef(int X, dint y),;

c1ude<conio h>

{

int a,b,c.,h;

clrser () ; .
printf(* ENTER 3 integers \n”) ;
scanf (“%d%d%d”, &a, &b, &c) ;

h=hcf (hcf(a,b),c);

printf ("HCF = %d\n”,h);

getch();

jnt hcf(int x,int y)

while (x!=y)
{
if (x>y)
X=X-Y;
else
Y=y-X;
}

return XxX;

}

——

Outputy - B

P —

ENTER 3 integers
6

12
15

HCp o
S

\

v
-
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| e St
Output2 : B
ENTER 3 integers
34
22
12
HCF = 2

10.11 PARAMETERS AS ARRAY :

We can pass the whole array as a parameter to the function. We have already studied in the chapter on pointers
that the name of an array is a pointer to the first element of an array. So, if we pass t.he name of an array
as an argument, we are effectively passing whole array as an argument. Naturally, passing an address of an
array is call by reference.

two user defined functions calculate() and input() are used. From main() function these two functions are called

' Following program explains how whole array can be passed as an argument to the function. In this program,

with array as parameter as

input(x,n); and
calculate(x,n);

where, x is the array name.

Program :

/* Write a program to sum and average the given numbers using function */

int

#include <stdio.h>

#include <conio.h>

calculate(int al[], int n)

/* calculates sum and average of array data*/

{
int i,sum=0;
float avg;
for(i=0;i<n;i++)

sum = sum +ali];
avg = (fioat)sum/n;

printf (“Sum of values = %d and Average = 955.2f\n",sum,avg);
} _ ;

void input(int a[], int n)

/* gets data in array from user */

{
int i;

for(i=0; i<n;i++)
{

printf (“Enter value %d\n” ,i+1);

) Y 1
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jnt x[20] ,n;

clrecr() ;

intf (“How m
224 any Numbergs

\n" ) ;

Scanf (\\%d" , &n) ;

input (x,n) ; /* call functiop t
(o]

. get data
Store jip array, Whole .

calculate (x,n) ;

th
© data. Whole array passed */
L —
/—',__—1
| ’

How many numbersg?

Enter value 1

1
Enter value 2
2
Enter wvalue 3
3
Enter wvalue 4
4
Enter wvalue 5
5
Enter wvalue 6
6
;Su.m of values = 21 and Average = 3.50

Following program explains how two-dimensional array can be passed as a parameter to the function. Here, also

i we pass the name of an array, whole two-dimensional array is passed to the function.

Pr(lgram .
g

matrix
?* Write a program to sum major diagonal elements of square

. ion ¥/
nction
(number of row and columns same) using fu
\_

#fincluge <stdio.h>

*incluge <conio.h>

t m, int n)
int calculate major (int all (51, 7

—

/* ca

lculates sum */

[ i i
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needed in formal parameter

int i,j,5um=0,-

for(i=0;i<m;i++)
for(j=0;j<n;j++)

if (4 == 1)
gum + alil [41:
al elements is

/* check diagonal element */

gum =
wgummation of diagon

-
=

printf(
%d\n",sum);

}

void input(int all[5],
/* gets data in ar

int m, int n)
ray from user */

/* in two-dimensional array number

of rows not required */

{
int i,j;
for(i=0; i<m;i++)

{

printf (“Give row %d data\n”,i+1);

for(j=0;j<n;j++)

scanf (“%d”, &al[i]l [j]):

}

main ()

{

int ; i

x[5]1[5],m,n; /* x is two-dimensional matrix */
clrscr();
printf (“What is the size of matrix? “)

scanf (“%d”, &m) ; :
n= m; /* row and columns same */

input(x,m,n) ;

N .

/* call function to get data and store j

e i
calculate major(x,m,n); - R

/*
call function to process the dat
ata */

f
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ot is the si
W ynat 18 € S12€ Of magriy,

4
give TOW 1 data
1234

give row 2 data
5678
give row 3 data
2345
give row 4 data
g7 8 9

Summation of diagonal elements is = 20

| —
0 PAR.—\METERS AS STRING

ycallys 1t is character array as parameter, becayse strin

e In the chapter on arrays and strings we have used the built-in string functions for manipulating strings. We

qn write User c'lefmed functions to manipulate strings. In this section, we will understand how a string or
allection of strings can be passed as a parameter to a function.

g 1s stored in a single dimensional array of character

The next program shows how the user defined function for finding length of a string can be written. Here,
kngth() is @ user-defined function, which takes pointer to character as an argument, and returns integer value.
———_—_—— —

rogram -

et

/* Write a program to find length of a given string with user defined function */

$include <stdio.h>
#include <conio.h>
int length(char *s)
{
int ‘ent=0;.-

while(*s != NULL)

{
S++;
cnt++; '
}
return cnt;
}
fain ()

{

Char str[20]:

int 1en;

L‘-iifff?()’ -

h
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n

o — =3
printf (“Enter a string\n”);
gets(str);
len =length(str); -
” ,len);
printf (“Length of string gg = %d\n”,8tT
} \
Output : T
Enter a string
vansh
Length of string vansh = 5

. TT] fu t. ﬂ\
) 1 ng. € function |
Next program shows how we can write the user-defined ﬁ.mct_lon to rever.seblglvennztrslta%t ing from ﬁr:t InI:emaﬂ.
counts the length of string passed. Then the function maintains two variables O Characte,

: wit
and the other starting from the last character of the string and then exchanges first character with last characte;,

second character with second last character and so on till both variable values cross each other.

Program :

/* Write a program to reverse a given string with user defined function*/

#include <stdio.h>
#include <conio.h>

void reverse(char sl])

{
int i,j,len,temp;
len=0; /* length of string initialized to 0 */
while(s[len] != NULL)
len++;
j=len-1; /* last character in string

at length -1 position */

for (i=0; i<j; i++)
{ /* exchange s[i] and s[j] */
temp = s[i];
slil= slj];
gljl= temp;
s KA
}
}

main ()

{

char str([20];

int len; 4’)
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J ST |
Glrscr ()7

gets (str) H

A\

printf(“neverse of %5 ig 8tr)
' i

reverse(str);

printf (“ %B \n" ’ Btr) :

}

V"—- ——
oufl’“l ) R
T Enter a string
Mahajan

Reverse of Mahajan isg najahaM
quo“'ing program explains use of array of strin
dmenstonal character array to store array of

gs with functions. As we have already studied, we require two-
characters,

—_. |

program : |

—

* Write a program that takes input student name and their 3 subject marks and calculate total marks and
display the data on screen using function */

e

#include <stdio.h>

#include <cconio.h>
void disp(char stud[10] [20], int mark[10] [3],int n);

/* prototype of function */
void starline();

main ()
{
char names[10] [20]; /* assuming max 10 students */
int marks[10] [3];
int i,3j,n;
clrscr() ;
printf (“How many students?\n”);
Bcanf (“%d”,&n);
for(i=0;i<n;i++)

{

printf (*Enter name of gtudent\n”);

scanf (“%s” ,names [i] )i

ks
3 subject mar
printf (“Enter in sequence\n“)i

(out of 100)

for (§j=0;§<3:3++)

L scanf("%d", gmarks [4] [31)7
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%
}
starline();
disp (names,marks,n) ;
}
void starline() /* prints line of 50 stars */
{
int i;
for(i=0;1i<50;4i++)
putchar('*’);
printf (“\n”);
}
void disp(char stud(] [20], int mark[] [3],int n)
{ /* displays student name, subject marks and total */
int i,5,tot;
for(i=0;i<n;i++)
{
tot =0;
puts(stua[i]);
for (j=0;3<3;j++)
{
printf("%d",mark[i] []);
tot = tot + markI[i] [§];
}
printf (“Total = %d\n”,tot);
starline();
}
}
Output :
How many students?
3
Enter name of student
sanjay ‘
Enter 3 subjects marks (out of 100) in sequence
69 75 70
Enter name of student
paresh
Enter 3 subjecta‘marks (out of 100) in sequence
68 76 68 : 4__—’J
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10.29
milan , ]

69 75 70 Total = 214

I****************** *
******** *******
dede de ke Kok deok K

68 76 68 Total = 212

40 50 45 Total = 135

g ek ok e ek ke Rk ok Rk ok ok ek

L/—-—‘——f 4*********************

. nave seen i
Till now we I functions that take arguments as pointers and returning only the standard data type. We

function which i
wall 1.1;::; ?s does not return a value but a pointer to a value. The prototype of a function returning
a pol

data_type *func_name (arguments);

Here, * before. the e of a function means that the function returns a pointer of the data_type mentioned.
S0, in the calling function the value must be assigned to a pointer of the appropriate type.

Following program explains these concepts.

/* Write a program to find out largest of two numbers using a function which returns a pointer to the largest
number. */ ;

#¢include <stdio.h>
#include <conio.h>
int *large(int a, int b);
main ()
{ .

int x,y, *ptr;

clrscr():;

printf (“Give two numbers ")

scanf (“%d%d” , &X, &Y) ;

tr = large(x,Y)i ,

zrintf(“legery;f %d and %4 is %d\n”,xdﬁ*ptr):
int *large(int a, int b)

{

int *p, *q;

P = &a;

q = &b;

if (*p > *q)

g return p;/—' 3
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—
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else
return q;

Output : —

Give two numbers
35
Larger of 3 and 5 is 5

Note following difference
int *f(int,int);

Here, f is a function returning a pointer to an integer:
int (*f) (int,int)

Here, f is a pointer to a function returning an integer.

10.14 STORAGE CLASSES :

The storage class of a variable determines the scope and lifetime of a variable. The variable values can be stored
in computer memory or in registers of CPU. There are four storage classes

. Auto
o Register
. Static

* External

The storage class of a variable decides where the variable will be stored, what will be the default value, what
is the scope and what is the life time of a variable.

The syntax for giving storage class to a variable is :
storage_specifier data type variable name;

Auto :

If we do not specify the storage specifier with variable, by default it is auto. All the local variables have auto
storage class. Auto variables are stored in memory, garbage initial value, scope local to function and
lifetime till the control remains in that function. As the name suggests, auto variables are created when
the function is called and destroyed automatically when the function terminates.

Following program explains the use of auto variables. Remember that all the local variables are by default have
auto storage space. '

Program :

/* Write a program to uses auto variables */

#include <stdio.h>
#include <conio.h>
void funl();
main ()

{

auto int a = iOO;

clrsecr();
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‘ funl(): /* call function y 10.31

printf (“%d\n”, a) ;

oid funl ()
v

a

printf (*s£\n",a);

) — —_—
) 25.500000

LA

Rc(_‘istﬂ' .

yriables which are to be stored in the registe i i i
}N . for cxample gisters of CPU are called as register variables. register keyword is used

register int a;

declares the variable a as

register variable. Register storage cl . i i ‘
a
fast access. As the numbe ¥ ean e R mste o rfatr veiables

b r (c)lf.reglsters ‘of a CPU is limited, we can have limited number of register variables.
If the value can not be stored in the register, the compiler may convert register variable to non-register variable.

storage of register variable take place in registers, have garbage value, scope local to function and
are created when the function is called and destroyed automatically when the function terminates.

Static :

All the global variables are by default of static storage class. Default value of static variable is 0. Static global
variable is available throughout the entire file in which it is declared, while static local variable is available in
the function in which it is defined, but is initialized only once and retains its value even when the control goes
out of the function.

So, static variables are stored in memory, default initial value 0, scope is local to function or file in
which declared and lifetime is entire program execution with retaining values between function calls.

Following program explains the use of static variable. Static variable preserves _its value between function calls
ie it retains its value even if the function in which it is declared terminates tlll_ the end of _the program. The
variable n in funl() is declared as static with initial value of 2. Tt}ls' ﬁmctl_on is called 5 times frf)m main()
function. Every time the function funl1() doubles latest value of n. This is possible because variable n is declared

as static,

Program -

e

I* Write a program demonstrating static variables */

[ ——

#include <stdio.h>

#include <conio.h>

Void funl();
Dain ()

{
int i;

—_ Clrscr(); - —

i
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:\\
for (i=1; i<=5; i++)
funl(); /* call function */
}
void funl ()
{
static int n=2;
/* static variable initialized only once */
n =n *2;
printf(*n = %d\n”,n); ,
}
Output : —
n =4
n =8
n = 16
n = 32
n = 64 4
Extern : )

Normally, the scope of global variable starts from its definition up to the end of the program. So, the functions
which are defined before the definition of global variable can not access it.

Consider following scenario :

main ()

int a; /* global variable after definition
of main() function */
void funl()

In this scenario, even though variable a is global, it is not available in main() function because a is defined below
the definition of main() function. To allow access of variable a in main() function, we have to use extern storage
class in the declaration as shown below.

main ()

{

extern int a; /* extern declaration i.e thig variable

is already declared some wheré élse */
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}

Jhove example shows the use of extern in one file gp|
y.

\hen a program s divided into two of more files, and v
b4 € wa

; program, we use a variable with extery Bioiilss clage, e nt one variable to be available in all the files of
. For

. example, the declaration
extern int a;

o one file, it means that the variable named as a is already declared in some other fi
to allocate memory to it. Storage in memory, l

program and life is entire program execution

le and there is no need
default initial value 0, scope is global all the files of
Following table explains how we can share a global variable between two different .c files and we can compile

both the .c files separately without compilation error. Later on both .¢ files can be made as a part of a project
and project can be run as one .exe file. The linker will take care of other things.

Filel.c . File2.c
#include <stdio.h> #include <stdio.h>
int a; extern int a;
void funl(); void funl()
main () | {
{ a=a + 10;
a=10; printf (“Value of a =
clrscr () ; 4 %d\n",a);
pPrintf (“Value of a = }
%d\n”,a);
funi(); : ,
L . _

Steps for creating project are :
®  Write filel.c
®  Write file2.c

. Open new project as test.prj
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—_™

* Add item as filel.c
] Add item as file2.c
®

Run the project file test.prj

Following are some of the important differences between auto and static storage class

Output :
Value of a = 10
Value of a = 20 '
*\4

10.15 SOLVED PROGRAMMING EXAMPLES :

Declaration: N - claration: static int a;

eclaration: auto int a; De ——
It is the default storage class for local variables It is the default storage scope for global%
Default initial value is 0 Default initial value is garbage ——

= -

The life time is from function call to function termination | Life time is till program execution S
Initialized every time function called _ Initialized only once
Does not retain value between function calls _Retain value between function calls

Program :

/* Write a program to print even numbers up to N using recursive function */

#include <stdio.h>
#include <conio.h>
void even(int a, int n);
main ()
{
int n;
clrscr();
printf (“Give value of n “);
scanf (“%d”, &n) ;
even(0,n);

}

void even(int a, int n)

{

if (a <=n)

{

printf (*%d “,a);

even (a+2,n);

}

A

L' A
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return;

/}” —
T

1 give value of n 13
2 4 6 8 10 12

nclude <stdio.h>

#1
int nearest (float x)

{

int num;

float temp;

num = X;

temp = X - num;

if (temp > 0.5)
return num +1;

else
return num;

main ()

float a;
int ans;
printf (%
gscanf (“%£”, &a);

ans = nearest(a);
printf(“Nearest number = %d\n”,ans) ;

} | 7

—

Give one real number\n”) ;

Output

P——
Give one real number
3.123

wst number = 3 I _
m e R A e
~— |

imeter of a square and rec

tangle using function. Perimeter of a square

™ Write a program to calculate perl
= 4*,, while perimeter of rectangle

Z2M+2 % ¥ L T e
incluge <stdio.h> ,
#include <conio.h>

"oid peri _square (int 1) ‘
" jnt b)i

Yoiq peri rectangle(;nt 1, '
main() _________———~—-"’_'_’——-__——ﬂ__—__——_——__——i:—
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——
{
int choice;
int 1,b;
clrscr();
for(;:)
{
printf (“1 Square\n”); ;
printf(“2 Rectangle\n”); 1
printf (™3 Exit\n”);
scanf (“%d”, &choice) ;
if (choice ==1)
{
printf (“Give size\n”);
scanf (“%d”, &l) ;
peri_square(l);
}
else if (choice ==2)
{
printf (“Give length and width\n”);
scanf (“%d%d”, &l, &b) ;
peri_rectangle(l,b);
}
else if (choice ==3)
break;
}
}
void peri square(int 1)
{
printf(“length = %d Perimeter of square = %d\n”,1,4*1);
}
void peri rectangle(int 1, int b)
{
printf(*length = %d width = %d Perimeter of rectangle = %d\n”,1,b,2*l
+2*Db) ;
}
_
Output : —
1 Square
2 Rectangle
3 Exit
2
Give length and width
RN
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®
from user-

o wiite a C function to exch
/

$inc

wid exch(int
{
int temp;
temp =
*a = *b;
*h =

}

main()

{

int x[10]=

int 1i;

{

}

for(i=0;

}

Printf (“%d

jude<stdio.h>

#include<string <h>

*a

*a;

temp;

for(i=0;i<5;i++)

ANEE two number

rectangle = 14

—_

r int *p)

exch (&x[i],&x[9-1]);

i<10;i++)

w,x[il):

_
_

= 3 width =

10.37

S and use j
1o reverse an array of 10 integers accepted

{1,2,3,4,5,6,7,8,9,10};

outpllt :

V9 g 7 ¢

5

4 3 2 1
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Program : *_——~“T

is pri sing function */
/* Write a program to check whether the number is prime or not using 3

#in
#in

int

{

int

clude <stdio.h>
clude <conio.h>

isprime (int num);

main ()

int n;
clrscr():
printf (“Give number to be checked for prime
scanf (“%d”, &n) ;
if (isprime(n))
printf (“Number %d is prime\n”,n);
else

printf (“Number %d is not prime\n”,n);
isprime (int num)

int i;
for(i=2;i<num;i++)
if (num %i ==0)
return O0;

return 1;

“) .
I

Output-1 :

Give number to be checked for prime 35

Number 35 is not prime

~ Output-2 :

Give number to be checked for prime 13

Number 13 is prime
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-nclude <conio.h>
$i

yoid convert_to_bin(int nyy,
maiﬂ()

{

int n;
clrscr();

intf(*Give n
pr umber to be converted to

bi "y .
scanf (“%d”, &n) ; nary “);

convert_to_bin(n);

}

void convert_to_bin(int num)

{

unsigned int bin[16];
int i, m =15; /* assuming max 16 bits */

while ( num !=0)

{

bin[m] = num %2

e

m--;
num = num /2;

printf (“The binary equivalent = e

for (i=++m; i<= 15; i++)

printf (“%u”,bin [i1):

put-1 :
be converted to binary 128

10000000

Give number to

/

~—

& binary equivalent =

' i 108
Gi“fe number to be COnverted to binary

0
_The binary equivalent = 110110
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. LIBRARY FUNCTION :
f <math.h> file

Important functions 0
Meaning \

Function Syntax e of d \
urns arc cosine
acos(d) double acos(double d) Returns arc — \
. ; arc sine
asin(d) double asin(double d) Returns ar e \
Returns arc tange
-atan(d fouble atan(double d) :
1"m( ) double "i k (dc _ Returns a value rounded up to nextm
ceil(d) double ceil(double d) f d Ber
of «
. led up to largest integer oo
floor(d) double floor(double d) Returns a value rounc P g C8er whig,
is lower than d —
cos(d) double cos(double d) Returns cosine of d \J
sin(d) double sin(double d) Returns sinc_of d —
tan(d) double tan(double d) Returns tangent of d —
exp(d) double exp(double d) Finds ed : —
log(d) double log(double d) Returns natural logarithm of d, pOSItIVeanher\;
. log10(d) double log10(double d) Returns logarithm to the base 10 OfdleOSIUVe Numbe|
‘ pow(d1.d2) | double pow(double dI, double d2) Finds dl raised to the power d2 ie. dﬂ_*“
sqri(d) double sqrt(d) Returns square root of number d, positive nump.
=
Important functions of <ctype.h> file

Function | Syntax Meaning

s alphabet, otherwise returns FALSE

—

isalpha(c) int isalpha(int c) Returns TRUE if ¢ |
islower(c) | int islower(int ¢) Returns TRUE if ¢ is lower case letter, otherwise returns FALSE

isupper(c) | int isupper(int c) Returns TRUE if c¢ is upper case letter, otherwise returns FALSE

1sdigit(c) int isdigit(int c) Returns TRUE if c is digit, otherwise returns FALSE

1salnum(c) | int isalnum(int c) Returns TRUE if c is letter or ‘digit, otherwise returns FALSE

isprint(c) int isprint(c) Returns TRUE if ¢ is printable character, otherwise returns FALSE

ispunct(c) | int ispunct(c) Returns TRUE if ¢ is punctuation mark (like , ; : etc), otherwise returs,
FALSE ]

isspace(c) | int isspace(c) Returns TRUE if ¢ is white space like blank, tab or newline, otherwise

returns FALSE

R

: SUMMARY :

. ‘C’ program is a collection of functions. Execution of ‘C’ program starts from main() function. Funetio?
1s a group of statements working as a single unit performing some well defined t

) ask. Every function is gM®
a name. Functions are of two types: user defined function

and library functions.

. User defined functions are written by programmer for some specific t
times. The code is written as a single unit.

. Function declaration tells us about function name, its return v
It is for information to compiler.

. Function definition contains actual logic statements for ¢
not mentioned, by default it is taken as int. Definition of f
allowed. The last statement in the function definition is r

) Functions can be categorized based on arguments and re
value, with arguments and no return value and with

ask which is to be performed ma
alue and about its arguments and their B

arrying out the required task. If return type ':
- - . . - - . P e IS 1
unction inside another function definition 15 %
eturn statement,

turn value as — with no arguments and no ret”
arguments and with return value.
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af"ﬂu ‘a variable decides i,
ol ¢

Which
“Opt‘ Local and Globg)
v e -

gram the var
- O G-
s cariables are declared nside he

&= od :
e not initialized Automaticq]]y, ¥ O the funcrig
a

yariables are declared ¢

G . They are used for g,
a

o AMNg Of (lyy
e omatically initialized to value (),

u
e

2 - function is Cﬂn@d, the paralneters ¢
whe

sion is the process of defining 5o,

ecur ursion. There must be some conditj
it I8 reccursion, complex programg ¢
us'i[:jgelrlflg and understand and
to

Side the functiop body

A between, d‘ﬁ.and €N be accegsed by all the functions in the
Heren functiong of the program. Global variables

AN be pagseq in ty

VO Ways— call by value and call by reference.

of itself When a function internally calls itself
‘ecursion: otherwise it may lead to infinite loop. By
an be solyeq using less amou, ' Y p

- But, recursive code is difficult

thing ip termg

ay as well i
» can pass array a8 string ag

rage class of a variable decides (e
St(;ister, static and external.
(44 ,

: MCQs
punction which is readily available ip library is called

(2) User defined function (b)  Built in function

(d) Both b and ¢
Function which does not return any value has return type as

(c) Library function

i d) None of above
(1) void : (b) null (¢) Ni e (d)
i tion of which return type is not specified?
What is the return type of a func e o Sl e ahae
() double (b) char (f:) 0 _
In nesting of a function, one function is defined inside another function
@ True ¥ (b) False
(¢) Both True and false as the case may bj finition of function, while parameters are used
d in definition ) SR
In function, : parameters are use
in function call. ' Actail Fomsal (d) None of above
()  Formal, actual (b)  local, global © A matc,h in type and numbers
i i i tual and formal parameters mus (d) Not always False
While using functions, ac . © (¢) Not always True _ \
@ False (b}, Trwe : dy, while variables are declared outside function
variables are declared inside function body, _— )
: Dynamic, static
W ' ic (c) Local, dynamic @) Bym
ic, Dynam
@) Global, local (b) Static,

iali ically to value 0. Static
~___ variables are initialized automatically (c) Global (d)
@ Locas (b) int

i i / d to use
ion body i.e function we nee
f actual parameters, by the funct;onb
e wan ¢ the value of a -y
o change 0

@ cay by value (b) call by reference (
The Statement exch(&x, &y); IS e
@ Definition (b) call by V

O the function call exch(&x, &); ing x and ¥
hat should be the prototype assuml

( ) call by reference (d)  declaration
C <

are integers? e

(b) exch (int , nt )
e of above

€xch( int a , int b); i

€XCh (int *a int *h):

(¢)
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') 1 » ~ Y . - — ')
12, Which are the features of recursion’ ®) difficult to understand
(d) All of above

(a) decreases code

¢) reduces speed of program :

13. :l')wc pass lhcinamc ufl nnk array as an argument in function call, we ar¢c passing elemems y
an array to function. (d) some
(a) First (b) last (c) al

14. variables retain values between function calls. @ Externa
(a) Static (b) Register (c) Auto _ i ed .rna _

15. variables arc initialled only once, while variables are initialized every time function 2
called. (c) Auto, Static (d) Global, LQCal

(a) Local, Global (b) Static, Auto

16.  What is the value returned b ﬂoof(lO.S);'?
4 (d) None of aboys

(@) 1 b 10 (¢c) O
17.  Recursion is a process in which a function calls

(a) itself (b) another function (c) main() function (d)  none of the aboy,
18.  Following is an example of user defined function.

(a) printf (b) scanf (c) test (d)  main
19.  Which of the following is element of function definition?

(a) Function name (b) Parameter list (¢c) Function type (d) Above all
20. A function without return statement is legal.

(a) True (b) Can't say (c) False (d) None
21. Function returns value by default.

(@) Char (b) Integer (¢) Float (d) Void
22.  Parameter passing technique in C language is:

(a) Call by Reference (b) Call by Value (¢c) Botha & b (d) None
23. What does the statement declare?

int (*T)[10]; |

(@) T is only array of 10 elements (b) T is an array of 10 pointers

(c) T is pointer to an array of 10 integer (d) None
24. main( )

{ a() }
void a( )
{ int x=5; printf("%d",++x); }

(2) ' 5 .(b) 6 () 0 d 4

25.  main( )

{ int x=25, y=5;
printf("%d", m(x,y));

)
ini m(int a, int b ) ‘
{ return(a%b); }
@ o (b) 25 : @ s @ None of above

26. Default value of local variable is

Garb
(a) arbage Value (b) 0 (c) 1 rn " Asnend on data ¥
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3.

0 . (2; 10 o oo 5
, ( I R S L B AR O
Eb) 16. (b) 17. (a) 18. (c) l- (d) 13. () 14. (a)

23. (d) 24, (b) @ 20. (a 21. (b
0 @ a6 S

? What ' XERCISE
. ction at 1s user-defy :

Vhatlsfun onpesiEhnet tned function? Explain actyg] argument and f
Whatis.ﬁ‘“c‘ p pe? nd formal argument.

are the different categories of functions? Ex

) plain an )
{Vhat &r¢ the differences between local and global variablZs??ne TR il
pplain the difference between call by value and call b

(hat do you mean by recursive function? Explain with example

hat care must be taken when'writing a program with recursive function?
ist different types of storage classes. '

Explain with example static storage class.

Y reference with suitable example.

~ Wiitea function to search a given number in an array. Pass the number to be searched and the array also in which

to be searched.

 Write a program using function to print Fibonacci numbers up to N.

write the syntax of function in ‘C’. Write sample program to demonstrate “function with arguments and return
value” ‘

What is scope, visibility and life time of variables? Explain static varaibales with example.

Write a function using a pointer parameter that calculate maximum element from given array of integer numbers.

Answers to selected exercises

. What is user-defined function? Explain actual argument and formal argument.

ns:

Function is a group of statements as a single unit known by some name which is performing some well defined task.
The functions which are created by programmer in a program are called as user-defined functions.

When some portion of the code is repeated in the program and when there is a definite purpose of the code, we can
write that part of the code as a function. So, use of function reduces the size and complexity of the program.

i 1 ition of a function, while actual arguments are the
N ents which are used 1n the definition 0 : } |
argrllln;ir?:sg ;rﬁf:;i?;ﬁz E\lzsrllgx?lglcalling a function. Following example explains formal and actual arguments using

User defined max function..
#include <stdio.h>

int max( int x, int ¥)

{
1f (x >y)
return X;
else
return Y:;
)
ain()
{
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—

int a=5, b=3;

int ans;

ans = max(a,b);

printf (“Maximum = %d\n”, ans);

}

In above program, x and y are formal parameters, while a and b are actual parameters,
3. What are the different categories of functions? Explain any one category with example.
Ans:

The functions in *C* language can be divided in following categories:

1. Functions with no arguments and no return value

2. Functions with arguments and no return value

3. Functions with arguments and with return value.
Following program explain the use of second category of function i.e function with arguments and no return valye,

#include <stdio.hs>
; void sum(int a, int b); /*declaration */
main ()
{
int i, j;
clrscr();
printf (“Give two integer numbers\n”);
scanf (“%d %d”,&i,&j);

sum (i, j); /* call sum */
}
void sum(int a,int b) /* definition. No return

value and two arguments*/

int e;
c = a+b;
printf (“Sum of %d and %d = %d\n”,a,b,c);

}

6.  What do you mean by recursive function? Explain with example.

Ans:
Recusrive function is a function which calls itself. For example factorial of a number, we can say that N! =N * (N-
1)!. Here, factorial of N is defined in terms factorial of N-1.
Again (N-1)! =N-1 * (N-2)! and so on.
Thus, recursion is the process by which a function calls itself. Because the function calls itself, there must be some
condition to stop recursion; otherwise it will lead to infinite loop. The condition to Stop recursion is called as terminating
condition. For above example of factorial, the terminating condition is 0! = | . Thus,
N!'=N *(N-1)!
0!=1 terminating condition,
Following program explains the use of recursion.
#include <stdio.h>
long int fact(int n); /* pPrototype of function */
|7
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oﬂg .
llrscr(),
cintf(“Give the number\n”),
Pr . (\\%d" ’ &m) H

5c?

gact (m)
e
/* cal
1 function fact() with call by value*/

w ial 1
priﬂtf( rFactorial of %d using function = %$1d\n” ,m )
,m,ans) ;

1:19 int fact(int n)
0

{

/* function body here */

if (n==1) /* condition to terminate recursion */
return 1;
else
return n* fact(n-1); /* recursion here. fact()
calls fact() intermally*/

}

write the syll,tax of function in ‘C’. Write sample program to demonstrate “function with arguments and
return value

The syntax for declaring function is:
type functiom_name(argument(s));

Here, type specifies the type of value returned, function_name specifies name of user-defined function, and in
bracket argument(s) specifies the arguments supplied to the function as comma separated list of variables. The

declaration of a function is terminated by semicolon (;) symbol.
Function with arguments and return values:

The function which takes some values as input and return
written as

s one value as output is as explained and its definition is

int max( int x, int v);
ger type and the function takes two Integer values as input.

Here, the return value is Inte
function can be written as below.

The program for finding maximum of two numbers using
#include <stdio.h>

int max( int x, int y)

{
if (x >y)
return X;
else
return Y:
) LB
"ain ()
{
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int a=5, b=3;
int ans;
ans = max(a,b);

printf (“Maximum = %d\n”, ans);

}

s ie atic variables with examp),
13.  What is scope, visibility and life time of variables? Explain static ple

Ans:

riable is accessible. In whyy
By scope of a variable, we mean in what part of the program the V;'z:blc et Thas tw;)atn ;
the program the variable is accessible is dependent on where the vari Yoes

of scope - Local and Global. —

Local variables Global variables . , —

Declared inside function body Declared outside function body —

Notinitialized automatically Initialized automatically by value 0 : —

Use of local variables advisable Too much use of global variables make program difficult to debug, s, Use
with care

. . _‘\
Life time of a variable means what will be the life of a variable i.e when the varl.abl_e wﬂ‘l come jp
existence and how long it will hold the value. For example, local variables have the l:_fetlme t_nll t.he Contrg]
remains in that function. As soon as the control moves out of the function, local variables life is over i
destroyed.

Storage class decides the scope and lifetime of a variable. There are four storage classes.
. Auto
0 Life time till the control remains in that function.
. Register _
o Life time till the control remains in that function,
. Static

0 Life time is entire program execution with retaining values between function calls.
. External

(i Life time is entire program execution.:
Following program demonstrates use of static variable.
#include <stdio.h>
void funl();
main ()

{

int i;

clrscr();

for (i=1; i<=5; i++)

funl(); /* call function */

}

void funl()

{

static int n=2; /* gtatic variable initializeqg only once */
n =n *2; )

printf(*n = %d\n”,n);
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output as shown below,

il rodV®
, 4
_ 8

16
32

;¢ 6t ction using a pointer parameter th

b wr;:;:l’:fm at calculate maximum element from given array of integer
pu

-

z

U Y

\ﬂ§: include<stdio .h>

int getmax(int *b,int n) /* function body */

{

int max;
int i=1;
max= *bj
while (i<=n)
{
b++;
if ( max < *Db)
max= *b;
i+4+4;
b++;

}

return max;

}

void main ()
{
int i;
int a[100];
int n, max;
printf (“How many numbers? \n") ;
scanf (“%d”, &n);
for (i=0;i<n;i++)
\ . v, i+l):
printf (“\nGive number %d: s %
scanf (“%d”, &alil);
hax }= getmax(a,n); /*function call */

: = nll'max) H
printf (“\nMaximum number is %d\ )
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: SHORT QUESTIONS :

2?
In every ‘C’ program which function must be there?

1.

= In every ‘C’ program, main() function must be there.

2. List the types of functions. )

= Depending on who created the function, there are 2 type of functions: User defined functions, apq Library
functions.

3. Write the syntax for declaration of function.

=  The syntax is :
type function_name(arguments);

4. Is declaration of function compulsory?

= No, itis not compulsory. Declaration of function is compulsory only when call to the function in the Progray,
comes before the definition of the function.

5. List the types of scope of a variable.

= There are two types of scope of variable: local and global

6.  Which is the default storage specifier?

= Default storage specifier is: auto.

7. What does static variable mean?

= Static variables are the variables which retain their values between the function calls., They are initializeg
only once their scope is within the function in which they are defined.

8. What is the default initial value for a static variable?

= Default initial value for a static variable is garbage value.

9. Can main() be called recursively?

= Yes any function including main() can be called recursively.

»
...
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