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PREFACE

Alhamdulilah to Aloh SWT With His grace and mercy, the first e-book module of
DIM20032 C PROGRAMMNG has finally completed. Thank you to my famiy and
friends especialy PTSB e-bock team for being support me to complete this e~
bock. | dso would lke to thank you to my Head of Mechanical Engineering
Department En. Azhar Bin Fikri for giving this opportunity As educator. | feel
the need to prepare a e-book module that consist of notes step by step
practical works and some exercises that can assist the student in the learning
process.

The content of this e-book has been constructed to meet the
polytechnics syldbus requirement. Some chapter contains llustrative
screenshots to match the man practical work. enhancing student
comprehending dbiity. This e-book contains 5 chapter such as Introduction to
Programming Concepts. Structure of C Programmes. Data Input Ouput.
COntrol System Function and dlso variety of exercises and examples

Any positive feedback from lecturer and student are mostly welcome
and appreciated Hopefuly this e-book module is one of the step that start the
long journey of road to excellent.
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SYNOPSIS

C PROGRAMMNG course provides an instruction to program design

and development. Student wil learn to design. code. debug. test and
document wel structured programs based on technical and
engneering problem. Topic covered: software development principle.
programming language basic. data types. input and output operation,
the use of selection.loops. arrays and function structure.

Upon completion of this course, student shouldbe able to:

1 Explain knowledge of basic concepts of C Programming to solve
given problem using an appropriate data type. (C2.PLOT)

2. Constructs a high level programming language in solving variety
engineering and scientific problems. (P3.PLO3)

3. Present a solution for assigned pro ject based on programming
which relates to current or upcoming technologies and
peripherals. (A2 plo12)
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INTRODUCTION TO
COMPUTERS

N a laynan longuage. a computer is a fast cdlculating

device which can perform arithmetic operatios.

Although the computer was originaly invented mainly for
performing high speed and accurate cdlcuations. it is no

Just a calculdting device,

Important terms used

A set of basic fatcs and entities that itself has no

meoning.

Data which has some meaning or value for the

user.

Data whichhas some rmeaning or value for the user.

Dataandinstructions given to computer.

Manipulation cbtained after processingef data.

Information obtained after processing of data.



WHO IS APROGRAMMER?

A computer programmer writes, tests,
and maintains software and programs
thatinstruct the computer as to whatit

should do.

_ o Computer programmers convert what
\/ \Y/ >needs to happeninto computer language.

so that the computer can 'understand it

P
A computer programmer writes and

develops  computer  programs  to \_
accomplish certain tasks. to store data or
documents, and locate and retrieve that

data or those documents.

=T

Computer programmers code instructions for
the computer into one of the many computer
languages in existence.
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The differentparts arelinked together insome wayby the

bus. so thatinformation can pass between them.

Tobe dble to write programs. we need a model of the

computer system

Centrdl

[t contains the hardware resources requiredto
Processing

Unit execute instructions.

Simply a mechanism in which information can be
stored The only operations that can be performed
onmemory are readinginformation fromit or writing

information toit

Peripherd Devices external to the computer system. They are

MO connected to the sgstem through gotewqgs caled

interfaces.

Simply a CPU on a small number of integrated
MICI"OpI’“OC@SSOF‘
circuit package.

Single Cip Complete  computer system on one
(sgelecnyeticell INtegrated circuit package.




BASICS OF COMPUTER AND
ITS OPERATIONS

INnput Operation
Processing Operation

Storage Operation

Output Operation



Inputis whatever is putin (input) to a computer system: Input
can be nearly any kind of data. Which is letters, numbers,
symbols, shapes. colours. sound or whatever raw materid
needs processing When user types some words or numbers

ona kegboqrd, these words are considered

B

Processingis the manipulation. a computer does to transform

data into information. The processingis done by the Centrdl
Processing Unit(CPU),



Storage is of two types which primary storage and
permanent storage. or memory is the
computer circuitry that temporariy hold data waiting to be

processed

the areain the computer where data
or information is held permanently. A hard disk is an example

of this kind storoge.

@

Outputis whatever is output from the computer system. the
result of processing usudly information. For example.
numMbers or pictures displayed on the monitor, words printed

out onpaper usingaprinter.



LIST THE VARIOUS TYPES OF
PROGRAMMING LANGUAGE

Machine code or machine angques

A sequence of O's and s giving machine specific instructions
Example: O00TIOO]

Assemblylanguage

Using meaningful symbols to represent machine code.
Example: addhl. de

Assembler : Assembly code amachine code

Dissembler :machine code & ossemblg code

High-levellanguages

Similar to everyday English and use mathematical notations
(processedbycompilers or interpreters)

Example of a C statement:

a=g+&

List of Drogrqmming angque

obolScript

ombined Progrqmming anguage



ADVANTAGES & DISADVANTAGE
OF C PROGRAMMING

"C" is the longuages entire nome and it does nNot stand for
anything Developed at Bell Ladboratories in the early 19/0s by
Dennis Ritchie. C is a general purpose, compiled language that
works well for microcomputers and is portable among many

computers.

Advantages

o Cis flexible. highlevel structuredprogramminglonguage.

« Cincludes manylow level features that are normaly available
onlyin assembly or machine language.

« C programs are very concise. due to the large number of
operators within the language.

« Cis wedkly typed language aond the programs written in it
compile into small ob_ject programs that run or execute

efﬂcientlg.

Disadvantages
o Cisconsidereddifficult tolearn.
e Because of its conciseness. the code canbe difficult to folow.
e [T is Not suited to opplication that require a lot of report

formatting and data file manipulation.



LEVELS OF PROGRAMMING
LANGUAGES
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LEVELS OF PROGRAMMING
LANGUAGES

Machine Language
writtenin etiner
binary numbers

(Oand1)

or hexadecimal (O toF)

Assembly.

Language HighL evel

Symbolic langauge Language

that uses symbols to . . ,
Writtenin English & easy

represent computer

. . tounderstand

instructins.

compilers interpreters.



COMPILER AND INTERPRETER

Source COMPLER ~mm Machine
Code Code
'gp?t EXECUTABLE m» Output

T PROGRAM Data
COMPILER

Analyzes program and translates itinto
machine language.

EXECUTABLE PROGRAM

Canbe runindependently from compller as
maony times => fast execution.



COMPILER AND INTERPRETER

Source
Code
Output
INTERPRETER w® Data
Input
Data

INTERPRETER

Analyzes and executes program
statements at the same time.

EXECUTABLE PROGRAM

Executionis slower and easier to debug
progrom.



TYPES OF PROGRAMMING

Structured Progrqmming

Usecontrolstructures with onlg one

entry pointandone exitpoint

Themostimportantof these structuresare

sequence,selection(ifandif..else)andrepetition
(while).

Example:
#include<stdio.n>

int main()

(
orintf("Hello.world\n"):
returnO:

7



TYPES OF PROGRAMMING

Modular Progrdmming

Modular programmingis subdividing your
programintoseparatesubprogramssuch

as functionsand subroutines.

Thenifsomeoneelsewantstocomputea
differentsolutionusingyourprogram,

Onlg these subroutinesneedtob echonged.

Thisisaloteasier thanhavingtoread through
aprogramlinebyline, tryingto figureout wha

teachlineissupposedtodoandwhetherit

{

needstobechqnged.




TYPES OF PROGRAMMING

ObJ’ect Oriented Progrqmming

ObJect Orientationis aset of tools and methods that enable
software engineers to buid reliable, user friendly,
maintainable, well documented, reusable software sgstems

that fulfills the requirements of its users.

In the older styles of programming. a programmer who is
faced with some problem must identify a computing task

that needs too be performedin order to solve the problem.

ObJect 2
Ob ject Datal Ob ject3
Data 2
Datall Datal
Data 2 Data 2

Functionl ()
Function2()
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PROBLEM SOLVING

Solving problems is the core of computer science.
Programmers must first understand how ahuman solves
a problem, then understond how to translate this
dgorithm into something a computer can do and finally

how to write the specific syntax to get job done.

Problem SolvingPhase
1 Anadlysis & Specification
a.Define problem & what solution O
2.General Solution (Algorithm) D
a.Develop logicdl sequence of step to
solve problem
3. Verify
Problem SolvingPhase
1. Specific Solution (Program)
a. Translate algorithm to code
2. Test - Check result manudly
Maintenance Phase

1 Use the progrom
2 Maintain
Q. Modh‘g to meet chdnged

reguirement or to correcterrors.



PROBLEMSOLVINGSTAGES

Developing a program involves steps similar to any

problem solving task. This phase requires 3 stages:

1Andlyzing the problem - Problem Anadlysis Chart
(PAC)

2. Creating general solutions

a.Developing the Herarchy Input Process Output
(HPO) chart or Interactivity Chart (IC)

b.Developing the Input Process Output (IPO) Chart
c.Drawing the Program Flowcharts
d Writing the Algorithms

3. Verify that you solutionreally solves the problem

§ /4 /) (’ o
a ! \



Problem Analgsis Chart

Understand and anadlyze the problem to determine

whether it conbe solvedby acomputer.

Analyze the requirement of the problem

Identifg the following:

o Datarequirement

o Processing reguirement or procedures that wil

be needed to solve the problem.

o The output

Al these requirement canbe presentedin

Given
problem

iN the

or

provided by the

user

Read

Problem Anqlgsis Chart

List of processing Output
required or requirement.
procedures.

Hier‘orchg Chart

CaleulateGrades

Calenlare Prine




Hierarchy OutputProcess
Output (HIPO) / Interactivity

The problem
program.

Chart (IC)

s normally big and complex and requires big

The processing can be dvided into subtasks caled modules.

Each module accomplishes one function.

These modules are connected to each other to show the

iNteraction of processingbetween the modules.

Main module ¢

ontrols the flow all other modules.

The (IC) is developed using top down method top to down left

to right order.

Modules are

NnuMbers, marked for duplication, repetition or

decision. —

“antents: 1
Fe 2 1h

— o
I

Structure diagrams
HIPO diagrams

L 20 =] O3 e L

L o

|11 12
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b —
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Input Process Output (IPO)
Chart

« Extends and organizes the informationin the Problem Analysis
Chart

e [t shows in more detal what data items are input. what are
the processing or modules on that data and what wil be the

result or outpt
e [T combinesinformation fromPAC andHPO Chart

IPO Chart

All

Module All output
reference data from
from thelC PAC

Allinput
processing

datafrom
steps from

PAC HIPO/IC




Input/Output A parallalogram represents inpot
OF D fir

A rectangle represents a process.

A diamond indicates a decision.




Flow Charts & Pseudo Code
Writing the Algorithm (Pseudo Code)

e Pseudo code means animitation computer code.

« Itisusedinplace of symbols or a flowchart to describe the logic
of aprogram. Thus itis a set of instructions to descrioe the
logic of aprogram.

« Pseudo codeis close to the actual programminglanguage.

 Using the pseudo code. the programmer can start to write
the actual code.

Start
Readprice, quantity
Sale =price x quantity
Print Sadle

End

Pseudocode

# Y
| PROGRAM PrintDoubleNumber:

= = | |'.'|.

'-HEH[J :




Various Types of ERROR

THREE (3) kinds of errors:

SYNTAXERROR

o Aviolation of the C grammar rules. detectedduring
program traonsition.

o« Statement cannotbe translated andprogrom
cannot be executed

stdio.h
ike pro ing.");

Hlp1ling.

ik
Ailes.c 3
|| jcsebl34\slideshapples.c(16) : error C214t¢" syntax error
or executing cl.exe

les.oby - 1 error(s), 0 warning(s) v
{[V]\ euig (Debag )\ Findin Files1 ) Find in Fles2 ), Resas ) 50U 4| |

| Ln8,Cat  REC ICEL[0VA READ




o Anattempt to performinvalid operation detected

during program execution.

« Occurs when the progromdirects computer to
perform anilegal operation such as dividing a
numMber by zero.

 The computer wil stop executing the programand
displays a diagnostic message indicates theline
where the error was detected

L7 CaT 0L 07 R0

Ly e Anerror causedby folowinganincorrect agorithm
« Verydifficult todetect

o The onlysign oflogic error.

« Canbe detectedbytesting the program



CRHAPTERZ2
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GenerafFormof

C Dmgmmmes

‘,I" *
* Converts distances from miles to kilometers.
*/
standard header file comment
preprocessor #include <stdio.h> /* printf, scanf definitions */
‘ﬂ:::::: #define_KMS PER MILE 1.609 /* conversion constant */

directive _PER_|
/ rESEW'E'ﬂ "MJFEI
constant mt“’ﬂ

main(wveoid)

{
dt:mb].a miles, /* distance in miles

variable ——-=—-—-—-"_'_'—_'___-_—-—_-_:'lu'ns /* equivalent distance in kilometers */

/* Get the distance in miles. */ <« comment
standard printf("Enter the distance in miles> ");
identifier scanf("$1f", &miles);

f/* Convert the distance to kilometers. */
kms =_KMS PER MILE * miles;
special symbol

/* Display the distance in kilometers. */

printf("That equals %f kilometers.\n", kms);
reserved ; punctuation //’/

—_—» return (0
word (9)i

} =—— special symbol




Preprocessor
Directives

{> Commands that givesinstructions to

the Cpreprocessor

-~

C preprocessor modifies the text of C
3y A

program before itis compied

Begins with #

Two most common ones are #include

and #define

Contains collections of useful functions

and sgmbols cdled thelibraries




Preprocessor
Directives

#include <file>

This variantis used for Sgstem header fies.
It searches for a file named file in a list of
directories specified by you. then in a

standardlist of sgstem directories

#define directive

A preprocessor define directive directs the
poreprocessor to replace al subseguent
occurrences of a macro with specified

replacement tokens



Preprocessor
Directives

Each Iibmrg has a standardheader fie

whose name ends with .h

ﬁ #include gives aprogram access to aliorary

* #include <stdioh>

* #define KMS_PER_MILE 1609



........

=

/*Save this file as myfunction.h*/

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

void display/()
—1
printf("Hi..this is from my function\n"):
}

/*Save this as testingmyfunction.c*/

#include <myfunction.h>

void main()

-{
display() :
}




/* Copyright (c) 2001-2009 by SoftIntegration, Inc. A
- /* a sample program that writes a string
to stdout. */

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

—int main() {

char str[] = "This is a test.\n":
char *p;

P str;
for(:; *p:; p++) putchar (*p):




/* Copyright (c) 2001-2009 by SoftIntegration, Inc. A
#include <conio.h>

—int main() {
int 1i;
unsigned short us:
unsigned long ul;

char msgl[] = "Please type a letter: ";

_cputs (msgl) ;

i = getch():
_cputs("Your input is ")
_putch(i):

_putch('\n'):

return 0;




mathh contains functions to perform mathematical
operations often required in ¢ programs such as

cqlculating dbsolute value of anumMber,

Colculoting Iogdrithms and using trigonometric

functions to calculate sin. cos of anumber.

/* Copyright (c) 2001-2009 by SoftIntegration, Inc. A
#include <math.h>
#include <stdio.h>

—int main () {
double z = 16;
printf ("sqrt(z) = sf\n", sqrt(z)):




Twshedderdeddresosetoffuncﬂonshaddsaﬂjond
transformindividuadl characters. There aore two sets of

functions:

V* Copyright (c) 2001-2009 by SoftIntegration, Inc. All Rights Reserved */
J/* a sample program testing islower() */

#include <ctype.h>

#include <stdio.h>

int main() {

char ¢ = 'A';
printf("islower('%c') returns %d\n", c,islower(c)):
if(islower(c) > 0)

printf("'%c' is a lower case character.\n", c):
else

printf("'%¢c' is not a lower case character.\n", c):
c='a';
printf("islower('%c') returns %d\n", c,islower(c)):
if(islower(c) > 0)

printf("'%c' is a lower case character.\n", c):
else

printf("'#c' is not a lower case character.\n",c):

V* Copyright (c) 2001-2009 by SoftIntegration, Inc. All Rights Reserved */
/* a sample program that displays uppercase of the letter. */

#include <stdio.h>

#include <ctype.h>

—int main() {
char ¢ = '"a'";
printf("toupper('%c') = %c\n", c, toupper(c)):




string.h

Standard Clibrary to manipulate C strings

—int main() {
char s[]="123456789";
char *result;
char c:
c = "5";
result = index(s,c):

1 tf("the string behind 5 is %s \n",result):

Comments

Textbeginning with /* and */

Provides supplementaryinformation about the program
lgnored by the preprocessor and compiler

Use comments to describe the purpose of the progrom
Part of the program documentation

Can gppear initself or at the end of aline

Each program should begin with aheader section



Function main

of aprogrom
{..)is the body of the program

A function (main) has two parts whichis:

@ Declarations:

tels what memories are required

Nt main (void) marks the beginning

@ Executable statements:
tels the computer what todo

int main (void)
{
inta:
intb;
intc:
a=10;
b =20:
c=a+b:
printf("%d\n", c):
return(O):

)

Example Program



Return

Statement

return(0O)

Transfers control from the programto the

operatingsystem

Omeans programis executed without error



.........
---------
----------
oooooooooo
oooooooo
nnnnnnn

........
.......

L XERCISES

1 Give some qdvantages and disqdvqntqges of C Ianguage,

2. What does the C character set consists of?

3. What are theidentifiersin an y programming language?

4 How theidentifiers canbe formedin C?

5 Explain the structure of a Cprogram.

6. What are various data types usedin Clanguage?

/.Name and describe any four basic data typesin C.

& Name and describe the four data type qudlifiers. To which data

types can each qudlifier be applied?

9. What the different types of integer constants?
10. Whatis variable?



CHAPTER S

DATA
NPUT OUTPUT

Understand Selection Statement

Understand Function of Input Output
Statement

Input Output Operation



INtroduction

Kegboqrd VDU

Standardinput

Standard Output
Device (stdin)

Device (stdout)

C Environment

Standard error device (stdeerr)

The Cenvironment consists of the standardinput device (keyboard).
the standard output device (VDU) and the standard error device and

theg inked together.



The stdn stdout and the stderr are used as references for
accessing the devices by the C enviroments for the standard input

output operations.

The input output operations are not part of C longuage as such

rather theyexist as functions as part of the language.

The standardinput output functionmay be considered as character
based input output functions and string based Input output

functions.

The statement #include <stdio.h> includes the contents of standard
iNput output file. stdio.h at compile time which contains definitions of

stdin. stdout and stderr.

Clonguage provides the functions
getc(). getchar (). getche ()
putch () putchar ().
scanf( ). printf ()

for character input output and

gets().puts()
scanf (). printf () for stringbasedinput output



Character
Input/Output

In C. we have functions for performing input/output of single

character at atime known as character I/O functions.

The getchar (). getche () and getch () are used for character input

and putchar ()is used for character output

getchar () Function

't return a character just entered from the standard input unit
thatiskeyboard

The enter character canbe either Gssigned to a character variable

or to the computer screen

The function getchar ()has the folowing form

var_name =getchar ():

getche () Function

‘treturnacharacter justentered from the standardinput unit. The

enteredcharacteris disployed to the computer screen.

[t read a single character the moment it is typed without waiting for
the ENTERkey tobehit

The function getche ()has the folowing form

var_name =getche Ok



[treturnacharacter justentered from the standardinput unit. The

enteredis not displayed on the screen,

tread a single character the moment it is typed without waiting for
the Enter Key tobehit

The function getch (Jhas the folowing form
getche 0):

[t prints the character constant or the character varidble to the

staondard output device.

The function putchar (Jhas the folowing form

putchar (var_name):



Formatted
Input / Output

The scanf () Function for Input Operation

It is used for formatted input from standard input device that is

kegboord

The format specification string adlong the data to be input are the

parameters to the scanf () function.

The syntax of the function scanf ():

scanf (" format specification string”. list address of variable):

Example:
char ch:
int x:
floatys
scanf ("%c % d % ", &ch, &x. &Y)

Format specification List of addresses of

string variable



Formatted
Input / Output

--------

.......

__________

,,,,,,

the input In the memory locations represented by the list of the

variobles.

The conversion characters dong with their meanings are:
d the varidble accepted asaninteger
¢ the varidble accepted as acharacter
f the variable acceptedasa float
s the varidble accepted as a string and a space is considered as

string terminator.



Input of Integer Values

w
d

For example:
scanf (9% 3d %4d’ . &vall, & val2)

Input of Real Values

For example:
scanf (o5 %8 If . &x. &Y):

Input / Output of Character Type Data

For example:

char ch

scanf ( Y%c, &ch):



Input / Output of String Type Data

A string s on arroy of characters terminated bg a \O

character.

The maximum number of characters that con be storedin an
array of charactersis lless thanits size as the lost charactersis

aways aNULL character (\O).

For example:
char string[21}

it will store at maximum 20 characters

The two types of console Input/Output functions for string type

@ Unformatted functions
@Formdtted functions

dataare:



Unformatted Functions

For input the functionis gets() and for output puts ()

The gets () function overcomes the drawback of the scanf ()

function for receivinga multiword strihg.

The scanf () function whichis a formatted function for receiving d

string cannotrecieve multiword string.

The gets ()recieves @ strimg from the kegboard when ENTER KEY
s hit after typing the string

The puts () function displays only one string at a time on the

screen.

Formatted Functions

For input the functionis scanf () and for output printf ()

The syntax for scanf ():

scanf("%s", string_vqriqble) ;

But scanf () cannot receive a multiword string. The arrayname

do notbegin with ampersandin scanf () function.

The syntax for printf():

printf ("%s", string_variable):



INPUT OF MIXED
DATATYPES

C dlows input of mixed data type using one scanf () statement.

But one mustbe carefulin such case as the order and type of data
enteredmust match with that specifiedin the format specification

string.

Example:

#include<stdio.h>

main ()

(
char ch:
int x:
floaty:
clrser ():
printf ( "Enter the value of char int and float types \n"):
scanf("%c%d%f". &ch. &x. &Y):
printf ("\nThe entered values are\n"):
printf("\n%c %d %f \n".ch.x.y):

Output
Enter the value of char int and float types
A3315 3365

The entered values are
A 3313 336500000



OUTPUT OF INTEGER
VALUES

In C. the format specification for printinginteger value is given as:
Yowd

Here, w is minimum field width. Itis optiondl In case the width of the
number to be printedis greater than the specified width. it wil be

printed correctly over riding the width specified by the user.

d is used for integer specification. Using the above format the

number is rignt justified andblanks will appears on the lft side of it

Example. if we want to print 3315 on the monitor using printf (). the

it canbe achievedin anyone of the following Ways.

HENNOENE
31301[3

sisiifs] | | [
0fojolol3(3]1]3




OUTPUT OF REAL VALUES

A redlnumber canbe displayedin any one of following forms:

Fractional form

% w pf
w denotes the minimum
width including the decimdl

point.

p denotes the number of
digits after decimal point. f
is used for float

specifications.

The output wil be right
Justified.

Exponent form

% w.pe
w denotes the field width.

p the number of digits after

decimal point.

The value is rounded off
and printed right justified
in the specified width of w

coloumn.

OUTPUT OF SINGLE
CHARACTER

In C. the format specification for printing a single character

valueis givenas %% wc

w specifies the filed width and the output willbe right justified.



& XERCISE

1 Whatis the purpose of scanf () and printf () functions?
2.Describe formattedInput/Output functionsin Clanguage.
3.What is meant by a control string used in I/O statement?

Discussit.
4 Explain getchar (). putchar (). gets ()Jandputs ()
5 When printing a float or double with %f, how many digits
after decimal does printf () output?
6.Whatis the purpose of the followingin printf ():
a.%If
b.%6.2f
c\a
d\t
/.Using one printf () statement only, print folowing message:
Remainder canbe foundusing /

and "% " isn't aspecial symbol.



EVIE UESTION

XERCISE

1 Find syntax error in following program and write
equivalent corrected code:

#include<stdio.h>
mMain
(
inta:b=20:
10 =a:
intc
c=atb
printf (‘the sum="c):
)

2. What willbe the output of the following program?
#include<stdio.h>
main ()
{
char ab:
a=b’
b=a:
printf("b=%c\n"b):



Control
Statement

Understand Selection Statements
UnderstandLooping Statement

Understand Arrqg Data Structure

Understand Multi-Dimensional Arrqg




INTRODUCTION

The norma flow of execution of statements in a high level

language programis dlso in the sequentiol order. Each statement

is executedinits order of occurrence inthe program:
For example the c program statements wil

be executedin the sequentialorder

First a=50 wilbe executed folowed
bg the statement
b =10 and the statement g=a/b

strictlyin the sequential

order.

O Some problems oftenly require that the normal flow of controlbe

dltered depending on the requirement

O [t means that we may wish selective and/or repetitive execution

of any portion of the program

O C sUpports anumber of control structures to perform

the processing




Control Structure

A functionis aset of statements to perform aspecific task.

For solving specific task. we mayhave many algorithms,
some simple and other complex.

The programshouldbe writtenin auser friendy wayso
thatit may be modifiedlater on bg anyone who wishes to
chdnge it

Debugging and maintenance would be easyif the prograom
is coded with aproper format.

For attaining the cb _jective of agoodprogram. we use one or
any combanation of the following three control structures

E

Sequence controlstructure
Selection'control structure (branching)
Looping control structure (repetition or iteration)




The Sequence Control Structure

The sequence control structure may consist of asingle
statement or asequence of statement with asingle entry

and single exit

Example statement or function cal.

Entry

lStatement 1 !
\X\ |
Statement 2 \\
_—

=

Statement 3

Exit



Selection Control Structure

Selection control structure performs one out of two or

more statements depending upon the condition.

The selection control structure (IF-THEN-EL SE)is sownin

ﬂgure below.

false

is
logical

expresion?

Statement 2

Case is an important
version of selection (more
than a singe yes or no
decision. The figure beside
lustrates  variation on
selection for the caose
controlstructure.

Exit

Case1

Process

true

Statement 1

Case

Case2 Case3 Case4

Process Process Process

exit



Looping Control Structure

N

> Entry

is
logical
expresion?

Body of the
loop

Exit

4

Structured Drogrqmming.

=

Structured Progrqm

=



X C Implements the three control structures
and uses the following Idnguage constructs

All stmight ine statements such as Gssignment statement,
iNpuUt and output statements.

2 Function calls

5 if if—else (two way branching) and switch (multiple branching)
statements.

4 while. for (entry controalloops) and do.while (exit controlloop)

5 A restricteduse of goto statement



Statements

/*anul statement*/

Simple Statement Compound Statement

(

stotementt ..

......

statement?: (

.......

-------

statementn: y

} ........



CONDITIONAL
STATEMENT

(Selection)

There are situations when we wish to execute some
» part of the program based on some conditions being

true or false.
; In c. and statements are used for selective
execution of aprogram segment.




< [t tests acondition.

The statement(s) associated with if is/are executed when
the condition is true. otherwise the statement(s) is/are not
executed atdll.

The statement can be either simple or compound.

Generdlly. it'is a compound (two or more statement) which
may have other control statements.

False S True
condition?

Statement

! |

Next statement
(if any)

Nt Xy

printf( Enter the twointergers\n):
scanf( Yod%d &x.&Y)

ifOey)

printf( %d x)



If ... © I Sistatement(selector)

[t tests a condition. The statement Tis executed when the
conditionis true otherwise statement 2is executed.

The statements may themselves be compound
statements.

>>> The SHDJCOX of if—else statementis givem below:

For example:

False is True
condition

?

EtatementQ ‘ ' Statementl!

Next statement
(if any)




NESTED if-elsestatement

In C. it is possible to nest if-else statement within one

another.

g—ﬁ
e
( One or more if statement embedded within the if
W statement are called nestedifs.
The following if-else statement is a nested if statement

nested tolevel three:

if (condition)
(
if (condition 2)
(
if(condition3)
statementd:
else
statemente:
)
else
statementl:
)
else

statementO:



The Iogic of executionis shownin ﬁgure below:

If the condition 1is false, the statement O wil be executed.
Otherwise it continues to perform the second test

If the condition 2 is false, the statement 1 wil be executed.
Otherwise it continues to perfom the third test

If the condition 3 is true, the statement 3 wil be evaluated.
Otherwise the statement 2 wil be evaluated and then the
control transferred to the statement folowing the
statement O(if any)

False True

v v v v

Statement O Statement 1 Statement 2 Statement 3
I [ SE— [ W i I Se—|

N —
> <

Next statemnet (if any)

The nested if statements should be written with proper
indentation. Use braces { } generously,



S wW | t C h (Multiselector)

@It test a control expression (condition). The control is

transferred to one of the several alternatives.

The vdlue of the expressionmaybe tyoe of  or but
not of type or

@ The SHDJCGX of switch statementis as follows:

switch (control expression)
(
case constant 1: statement (s)
break:
case constant?2: statement(s)
boreak:

case constant n:statement(s)
break:

default: statement(s)
oreak:



Is switch

True

expression

case
constantT?

Is switch
expression True

case
constant2?

Is switch True
expression

case
constant3?

iNnt  char.




Break

Statement ( to be usedin switch.case onlg

o [t causes an exit from the switch body. Control goes to the
first statement folowing the end of the switch statement.

If the break statement is not used. the control passes to the

Nnext case constant and the remaining statements in the
switch construct wil also executed.

e
r/%
e

Default Kegword

The defaultkeyword (if present)in the switch construct gives
a way to take action id the vaue of the switch expression
does not match with any of the case constants.

\



Loops/ Repetitions /
Iterations

-~ 2D

%f Many times its require that a group of instructions is to
be executed untl some logical condition is satisfied. [t is

Known as looping.

A
\=

% ‘.(Y¥
v/ \

¥ =

Y Inthe some situations the number of repetitions

is knownin advance.,

Situations also arise. however in which the required
numMber of repetitions is Nnotknown. The execution of

statementsisrepeated until the logical condition becomes
true.

C provides three (3) statements for repeatedy executinga

sequence of statements.

H While
H do-while
+H for



While Statement

The sgnth of the while statementis as follows:

while(condition)

(
body of loop

)
It can be shown with the help of the flowchart.

is
logical Next

expression
(o)

statement

Thelogical expression or
condition means one and

the same and the bodg of

Body of loop

T the loop mayhave asimple
¢ _ or compound statement.

The point should be remembered while using the while
statement:

ﬂ It may Nnotbe executed even onceif the condition s false initiollg.

;\ [tis executed til the condition remains true and the control
A, comes out of the loop when the condition becomes false.

Qr; there must be some loop terminating conditioninside
\ ) the body of the loop to avoid infinite looping.



do-while Statement

The sgnth of the while statement

Body of loop is as follows:

do

(
body of loop

is

logical False . Y while (condition):
expression statement
o}

The braces are notrequired when
True thereis only single statementin the

loop.

The point should be remembered whie using the do-whie
statement:

ltis executed atleast one.

It is executed til the condition remains true and the control
comes out of the loop when the condition becomes false.

there must be some loop terminating condition
inside the body of the loop to avoid infinite looping.



For Statement

The while and do-while loops are used when the number or

iterations is not known.

lterations = the number of times the body of the loop is
“ executed.

The for loop is used when the number of iterations is

known in advance.

The syntax of the for loop is as follows:

for (initialization: test expression: re-initialization)
(
body of loop

)

---------------------
lll!"l.ll..l"‘!‘.ll
Il I , IIII A Y l | 1
4 AIIII A\ |

L] (AEEEEEA .
- .




The syntax of the for loop is as follows:

|

Control variable=initial value
]

d

Is test

expression
D

lTrue

Body of loop

-

Re-initialize the value
of control variable

T

Initialization Expression : It is executed only once when the loop

False Next
statement

first starts. It provides the loop variable (control variable) an

initial value.

Test Expression : It involves relational operators. [t is executed
every time through the loop before the body of the loop is
executed. If the test expressionis true. the body of the loop is

executed andif false the control comes out of the loop.

Increment/Decrement (Re-initidlization) Expression : [t is
adways executed at the end of the loop after the body of the

loop.



Break Statement

[t transfers control out of aloop. by passing the normail

loop condition test

We have Glreodg used the break statement for

separating case labels in switch statements.

When abreak is encounteredinside aloop. the loopis
terminated and the control passes to the statement

folowing the body of the loop.

It can be shown with the help of the flowchart.

|

Startof
loop

|

iNnside —— Bl"e(]k g
return the loop I

l False




| Continue St Qtemeht :

It forces thé next iteration of the loop to take place,
) skipping any . statements following the continue
‘ statementin the body of the loop.

) - In"the while and do—while'loops. the controlpasses to the
. conditional test.

o als the for loop. the ‘continue statement causes the

) | conditional test and then the re-initidization part of the
: .T,Iobp s executed.

The foIIowmg flowchdrt shows the operation of the contlnue
statement: ‘ ik

: -
~ ]
e - 5 .

Startof
loop

|

| : inside e continue:

the loop ——

l False

e o

S - oreturn e




gotoStQtement

[Unconohhonol Branching Stotememt)

[t is given here only for the sake of Completeness becduse :
use of a goto statement mqkes a. program difficult to

" understand and debug.
= The SHDJCOX' for goto s
e goto Iabel

- The label is a vahd c |dent|ﬁer Followed bg a colon You-.
_mayhave dnystatement after the labelin the form:

- label:statement:

T‘The’fo-liéxwing programilustrates this cohcept:

-
- .

#include<stdio.h>
3 main ()
= ¢
e int limit, num, sum=0:
clrscr O
. printf("Enter the limit for addition of naturalnumber\n"):
5 scanf("%d" &limit):
X num=T:
bt : % target:sum+num:/*targetusedaslabel */
if (numc<limit)
i
numt+ .
goto target:
- )
printf("\n sum of first %d natural number is %d\n\n
limit, sum):



AH"CIH

| Many application require the processing of multiple data
1 |
items that share common properties.
'[ > ) The individual data items can be characters. integers.

~ ) floating point number.

’ ) C provides the derived data types also. which are buit from
[ 3 )] the basic iNteger and floating data types.

[4 Anarrayis a C derived type that can store several values of
one type.

——
AN arrayis d collection of homogeneous elements that are

referredbyacommon name.
[6; [tis also called a subscripted variable as the array elements
are used by the name of an array and anindex or subscript.

Arrays are two types:

‘ 7 i One Dimensional Array

Multi Dimensional Arrqg



Declaration/Initialisation
of One-Dimensiondl Arrqg

The sgntoy of decldring a one dimensiondadl arrayin C:

type array_name [size]:

ﬁ Here type declare the base type of the array whichis the

type of each element of the array

The array_-name specifies the array name by which the
ﬁormg Wil be referenced and size defines the number of

elements the array will store.

Example: inta[5]:

In C. the array index always begin with 0. So a [5] would

refer to the third element in the array a where 5 is the

arrayindex or subscript.

The entire array hoving elements 55,90, 1/. 88 and 36.

Memorg
0] 55 €¢—a O]
Name of arraya | 90 ¢—all]
Arrayindex 2 17 &—c(2]
fromOto 4 3 88 —a[3]

4 36 &—ac(4]



» Since each elementin ais aninteger. it occupies two bytes.
Notice that the first elementhas the index O.

» Thus, since there are five elements, the last oneis number 4.

Name of an array without subscripts dlso refer to the

?? address of the first element

The General syntax of initialization of arraysis given:
type array_name ={list of values comma separated):
Initidlization at the time of declarationis known as
Compile Time Initialization

Example: inta[5]={55,90,17.88,36} :
~ \))

Q Q"Qp Inputting Array Elements

For reading the array elements (input operation) we must
AL declare the array first adlong with the index to be used on

the array,

Then the array elements canbe inputted as given below:
inta[5].i:
for (i=0, <5, i++)
scanf ("%d", &ali]:

An Explicit initidlization at run time is known as Run Time Initialization



qusing Arrqg Elements to
Function

N C. array elements can be passed to a functionin two ways.

Collihg the function bg value

Cdlling the function bg reference

Cdlling the function bg value

#include <stdio.h>

#define SIZE 10

main()

{
void show (int) ;
int a [size], i, n;
clrscr();
printf("Enter number of elements in the array<=%d\n\n", SIZE) ;
scanf("%d",&n);
printf("\nEnter %d elements\n\n", n);
for (i=0; i<n, i++)
scanf("%d", &alil);

printf("\nEntered elements of array are\n\n");
for (i=0; i<n;i++)

show(ali]) ;
getch() ; The program output:
}
vale) & i (i vellue) Enter number of elementsin the array <= 10
{ 5
} printf ("%8d", value), Enter 5 elements

1827 153891

_ Enteredelements of arrayare
TheDifferRnt  Fasrmza0r



_dling the functionbyreference

—

2nts of array are\n\n");

-

void show (int *value)

{
printf ("%8d", *value);

The program output:

Enter number of elementsin the array<=10
5

Enter 5 elements

1827153891

Enteredelements of array are
1827153891
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CRAPTERS
FUNCTION



. é@ The best way to develop and maintain a large

program is to construct it from smdller pieces

or modules.

Modulesin C are caled Functions.
e A function is a block of code used to

perform aspecific task.

« A function is reusdble and therefore
prevents programmers from having to
unnecessarily rewrite what are written
before.

o A function cannot be contained in another
function.

C programs are written by combining new

functions with built in functions avaiadble in the C
Standaord Libmrg.




Two cotegorieg of functions:
BUILT INor PREDEFINED or STANDARD
FUNCTIONS ond USER DEFINED FUNCTIONS.

To work with USER DEFINED FUNCTIONS, it is

necessary to declare functions prototypes cal

functions and define functions.

A function definition is where the actual code
for the function is written. This code wil

determine what the function wil do when it is

caled.

Types of Function

User Define Builtin

Functions Functions



DEFINE TERM OF FUNCTION

How Do lDefine aFunction?

Functions canbe defined as hdving ahead & a bodg.

To define afunction.identify
1 The - 4 return type datar char. int
float & double. Either void or same as type of value
returnedto cdller.

2. The - given by programmer.

3. An optional - made up of variable
declaration of dll the values to be insertedinto the
function and enclosedinparentheses.

4.A compound statement (Function body) - use

braces

Function definition header - must be the same as function

prototype

return type function name (parameter list) Heqd
{

declaration-statement;
executable-statement ; BOdH

}



USE OF FUNCTIONS IN
C PROGRAMME

k One of the advantages of using a function is that
the programmer can easiy read and identify dll the
functions that are usedin the program.

EXAMPLE: Function prototype usage

Output

Square of 5 is 25




k EXAMPLE: A complete program showing the use of
functionsin C program.

In function main

In function display message Output
Return to function main T




IDENTIFY THE TYPES OF
FUNCTIONS

Functions thatare
writtenby
users/programmers
themselves to carryout

various individual tasks.

Input /
Output Functions

S ETeRe withoutinput parameter

orintf() and

scanf ()

Functions

getdiend withoutinput parameter

poutchar() and

Functions Functions
withoutinput parameter (T-more) @ withoutinput parameter (T-more

and and




THE DIFFERENCES
BETWEEN TYPES OF
FUNCTION

Pre -defined at the Standard C Libraries
Example:

What we need to dois to use them is to include
the appropriate header files.
Example:

What contained in the header files are the
prototypes of the standard functions. The
functions definitions (the body of the functions)
has been compiled and put into a Standard C
Liorary which wil be lnked by the compier
during compilation



USER DEFINED FUNCTION

The four types of programmer defined
functions discussed are cqtegorized basedon a

value returned and input parameters from
each function.

Can be determined from the function
prototypes.

Returned Input
Value Parameter

1 Mo Mo void functionX (weid);

int functionX (woid) ;
] Yoag Mo char functionY (wvoid);
float functionZ (wvoid) ;

Yasg volid functionX (int a);
3 Mo (One or void functionY (float p,
More) int r};
int functionX (int a);
Yes float functionY (float
4 Yes (One or P, int r);
Moare) char functicnZ (char c,

char d);




COMPONENTSIN THE
USER DEFINED
FUNCTION

Function Prototypes

It is a function declaration or function head
which is defined by the programmer. before
the function main.

Function Definition

s known as function implementation which
define the function somewhere in the
progrom

Return Statement

A must appear anywhere in the body of the
function definition.

CdllStatement

Cdllthe function whenever it needs to be used



N order to write and use your own function,gou

Needto

/' Declare Function Prototypes

Also called function declaration / prototypes.

The format

type-of-raturned-value function-name (parameter-list);

2 CdallStatement

Cdll the function whenever it needs to be used.

The format

function-name (parametar-list);
variable-to hold-returned-valua
= function-name (parameter-list);

roof () ;

printMenu(3) ;
printMenu (x+y, sum);
val = printMenu (x) ;




Define Function

Also known as function definition /

implementation, which define the function
somewherein the prograom.

Function definition header - must be the same as function prototype I

type-of-returned-returned-value function-name
(parameter-1ist)

{

declaration-statement;

executable-statement;
} I




THE DIFFERENCES
BETWEENFUNCTION
CALLBY VALUE &
REFERENCES

Used when ihvoking functions and the differences
are:

‘% Cdll bg value

« Copyof argument passed to function

« Changesin function donoteffectorignal

« Use when function does not need to modify
argument

« Avoids accidenta changes

k Cdll bg reference

e The reference ( memory address) of the
variable is passed to the function.

« Changesin function effect original

 Onlyused with trusted functions



WRITE CPROGRAMME
USING USER DEFINED
FUNCTION

function type - void means the function does not return any value |

include <stdio.h>
. printRect ;
volid main (void

{

printRect () ;
printRect
L] F-\-\-H'
printRect () ; ™
} | () blank means function being called does not receive parameter ||
printRect
.[ —
printf (Y-—--———————————— \n” defining a function -
" - L usually after the end
| | \n of main () function




retum function
Ivpe name pm-am cler(s)

IH" l /

[E5€] Factorian Gaeim {

int rasult = 1; || body

: - “of funetion
} E@ rasult; _.II

retum the resull




dinclude <atdic.h:>

int fackorialiint n) [
int resalt = 1;
int ety
for ( otr = 2; ctr <= n; ctEet) |
Tapalt = EET;

}

r=FfTn resualt)

b C program

main(]

{

int 1r
int fact.d;
faor (1 = 1; 4 = 10 ; di++}) {
fact 1 = factociml (i) ;
prinkf (*factorial (¥d) is %din*, i, facti);

actorial (1)
factorial {2)
actorial [3)

actarial [4) a4
actorial (&) 120
actoriallé) i=s 720
actorial {7T) GOLD

actarial (8) 40320
actarial (9) IGlBE0

actorial{10) is 3&32BB00
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L XERCISES




1. Whatis the purpose of scanf () and printf () functions?
2.Describe formattedinput/Output functionsin Clanguage.

3. Whatis meant by acontrol stringusedin|l/O statement?Discussit.
4.Explain getchar (). putchar (). gets () and puts ()

5. When printing a float or double with %f. how many digits after decimal
does printf () output?

6. Whatis the purpose of the followingin printf ()
a.%If
b.%6.2f
c\a
d\t

7.Using one printf () statement only, print following message:
Remainder canbe found using /

and %" isn't a special symbol.



XERCISE

aUESTI

8. Find syntax error in following program and write equivalent
correctedcode:
#include<stdioh>
mMain
(
inta:b=20:
10 =a:
int ¢
c=a+b
printf (the sum='c);
)

9. What willbe the output of the following program?
#include<stdio.h>
main ()
(
char ab;
a=b’
b=a:
printf("b=%c\n"b):



10. Write a C program to compute the sum of the two giveninteger
vdlues. If the two vdlues are the same, thenreturn triple their sum.
Expected Output:
3
12

1. Write a Cprogram to get the absolute difference betweennand
51 If nis greater than 5Treturn triple the absolute difference.
Expected Output:
6
21
o)

12. Write a C program to check two givenintegers, andreturn true if
one of themis 30 or if their sumis 30.
Expected Output:
1
1
O



13. Write aCprogram to check agiveninteger andreturntrueifitis
within 10 of 100 or 200.
Expected Output:
1
1
O

14. Write aC program to check whether agiven positive numberis a
multiple of 3 or amultiple of 7.
Expected Output:
1

1
1
o)
15. Write a C program to check whether agiven temperaturesisless
than O and the other is greater than 100
Expected Output:
1

]
O



L XERCISES

ESTIONS

16. Whatis variable initialization and explain whyis itimportant.
17. Explain details THREE (3) types of programming.

18.llustrate with a suitable diagram to explain the differentbetween

complier andinterpreter.

19.Developing aprograminvolves steps similar to any problem solving

task. List the stage involvedin aproblem solving.
20.Elaborate the keyword whichis used to transfer the controls
back to acdling function from a function and write asample

programto justifythe answer.

21.Inunderstanding the structure of the CPrograms, explainin details

using of commentsinprograms.
22. Explain the debuggedin C Programs in details.

23.List the types of control statement.



ESTIONS BEXERCISES

24. Write the output of the following C code.
#include<stdioh>
void main()

(
if(OxA)
if(052)
if(xeb’)
if(12)
printf("Our Edu”):
else:
else:
else:

else:

25. With help of diagrambelow, write aproper C program whichis

find the Iargest three number

3rd Number is the greatest among three




26. Write aCprogram that accepts an employee’sID. total worked
hours of amonth and the amount he received per hour.Print the
employee’s ID and salary (with two decimal places) of aparticular
month.

TestDato

Input the Employees ID (Max. 10 chars): 0342
Input the working hrs:8

Salary amount/hr: 15000

Expected Output:

EmployeesID=0342

Salary=RM120000.00

27. Write aC program to display following variables.

atc, x+cdx+x ((int)dx)+ax.a+x.s+b,ax+b,s+c,ax +c,ax +ux

Varidble declaration:
inta=125,b=12345:

long ax =1234567890:
shorts=4043:

float x =2.13459:

double dx =11415927:
charc="W+

unsignedlongux =2541567890:



L XERCISES

ESTIONS

28. Write aCprogram toreadapassworduntilitis correct.For
wrongpasswordprint "Incorrect password” and for correct
passwordprint"Correct password” and quit the program. The

correctpasswordis 1234.

29. Write aprogramin C thatreads afirst name. last name and year of
birth and display the names and the year one after another

sequentially.

Firstname Lasinarme Year of birth
Tom Davis 1982
Display firsinama, lastname and
yaar of birth aequantally
Tom Davis 1982

30. Write aprogramin C to calculate the sum of three numbers with

gettinginputin one line separatedby acomma.

Expected Output:
Input three numbers separatedby comma: 510,15

The sum of three numbers: 30

5,10, 15

Sum of three numbers

5+10 +15

/

The sum of three numbers : 30




s XERCISES

ESTIONS

31. Write aC program to perform addition, subtraction. multiplication

and division of two numbers.

10, 5

Addition: 10+ 5=15
Difference:10-5=5

Product: 10 X 5 =50

Quotient 1 10/5=2

32. What are some ways informationis input into the computer?

33. Which of these are examples of information being processedina

computer?
34. What does an algorithmhave to do with processing?

35. A precise sequence of instructions for processes that canbe

executedbyacomputeris called a(n) .

36. Write a C program to check whether agiven number is positive or

15=0

|

| Traa )

:

Number is positive

negqﬁve.




ESTIONS

 GXERCISES

37. Write aC program to find the eligibility of admission for a

professional course based on the following criteria:
Marksin Maths >=65
Marks in Phy>=55
Marksin Chem>=50
Totdlindll three sub ject>=190 or
TotalinMath and Physics >=140

38. What asyntax for C Ternary Operator.

39. Whatis the output of the C statement below and explainit.

int main()

{

int a=@;
a=5<2 ? 4 : 3;
printf("%d",a);

return 9;

40. What s the output of the CProgrambelow.

int main()

{

int a=@;
a = printf("4");
printf("%d",a);

return ©;



ESTIONS E&XERCISES

41. Write aprogramin C to find the sum of the series
1/1+21/2+31/3+41/4+51/5 using the function.

A +20+ 3+ 4+ 5
1 2 3 = 5

Y

=1+ 1+ 2+ 6 + 24

V

The sum of the series is : 34

42. Write aprogramin C to find the square of anynumber using the

function.

20
»

L] |

ra 1

L r g -
.

square()

400

43.Explain whatis a static function.

44 Itis possible to execute code even after the program exits the main ()

function.

45. Explain the use of flush () function.



ESTIONS EGXERCISES

46. Write a C program to perform addition, subtraction. multiplication

and division of two numbers.

Expected Output:

Input any two numbers separatedbycomma:10,5
The sum of the given numbers: 15

The difference of the givennumbers:5

The product of the given numbers:50

The quotient of the given numbers: 2000000

47.Write aprogramin C to store elementsin an arrayandprintit.

TestData:

Input 10 elementsin the array:
element-0:1

element-1:1

element-2:2

48. Write aprogramin C toreadnnumber of valuesinanarrayandd
displayitinreverse order
TestData:
Input the number of elements to storeinthe array:3
Input 3 number of elementsin the array:
element-0:2
element-1:5

element-2:7



L XERCISES

ESTIONS

48. Write aprogramin C toreadnnumber of valuesinanarrayandd

displayitinreverse order

TestData:

Input the number of elements to storeinthe array:3
Input 3 number of elementsin the array:
element-0:2

element-1:5

element-2:7

49. Write aprogramin C to copy the elements of one arrayinto another

CII”I”GH.

TestData:

Input the number of elements tobe storedin the array:3
Input 3 elementsin the array:

element-0:15

element-1:10

element-2:12
50. Write aprogramin C to show the simple structure of a function.

Expected Output:
The totdlis: Tl



51 Write aprogramin C to find the square of anynumber using the

function.

TestData:

Input any number for square: 20
52. Write aprogramin C to swap two numbers using function.

TestData:
Input Ist number: 2

Input 2nd number : 4
53. Write aprogramin C to check agiven number is even or odd using the
function.
TestData:
Input anynumber:5

54 What are static variables and functions?

55. What are the vdlid places where the programmer can apply Break

Control Statement?

56.How can we storea negqtive integer?



L XERCISES

ESTIONS

57.Differentiate between ActuadlParameters andFormalParameters.
58.Can aCprogrambe compiled or executedin the absence of amain()?
59. What do youmeanby aNested Structure?

60.Mention the features of C ProgramminglLanguage.

61 Whatis anarray?

62. Whatis /O character?

63.How is aFunction declaredin CLanguage?

64. What is Dynamic Memory allocation? Mention the syntax.
65.Differentiate between callby value and callbyreference.

66.Can aprogrammer create acustomizedHeadFile in Clanguage?
67/.Explain Local Static Variables and whatis their use?

68. Whatis the difference between declqring aheader file with <>
and ™ ?



G XERCISES

ESTIONS

69. When should we use the register storage specifier?
70. Which statement is efficient and why? x=x+1 or x++:?

71.Canldeclare the same variable name to the variables which have

different scopes?
72. What are the different storage class specifiersin C?

73. Write aprogram to swap two numbers without using the third

variable.
/74.How can you print a string with the symbol % init?
/5.How can aprogrammer remove duplicatesin an array?

76. Which structureis used to link the program and the operating

system?
77.What are the limitations of scanf() andhow canitbe avoided?
/8.Differentiate between the macros and the functions.
79. Suppose aglobal variable andlocal variable have the same name. Isiti

is possible to access a global variable from ablock where local variables

are defined?



s XERCISES

ESTIONS

80. Write aprogramin C to check whether anumber is a prime number

or not using the function.

TestData:

Input apositive number:5

81 Write aprogramin C to get the largest element of an arrayusing the

function.

TestData:

Input the number of elements tobe storedin the array:5
Input 5 elementsin the array:

element-0:1

element-1:2

element-2:3

element-3:4

element-4:5

82. Write aprogramin C to check armstrong andperfectnumbers

using the function.

TestData:
Input any number: 371



83. Write aprogramin C to print all perfect numbersin givenrange using

the function.

TestData:
Inputlowest searchlimit of perfectnumbers:1

Input lowest search limit of perfect numbers:100

84. Write a C programming to find out maximum and minimum of some

values using function which willreturn an array.

TestData:
Input 5 values
25

1l

35

65

20

85. Write AC Progrqm For Check Number IsEven Or Odd.

86. Write ACProgram To Check YearlsLeap Year Or NotMeansleap
Year Has 366 Daysin Year .



G XERCISES

ESTIONS

87. Whatis the output of the following program?
#include<stdio.h>

main()

{
char s[] = "Fine";
¥s = "N°;

printf("%s", s);

¥

88. InC, whatis the correcthierarchy of arithmetic operations?

89. Whatis the output of the following statement?

#include<stdioc.h>

main()

{
printf("%d", 10<2);
}

90. The maximum combined Iength of the command-line orguments as
wellas the spacesbetween ad jacentargumentsis -

a) 120 characters, b) 56 characters, c) Vary fromone OS to another



ESTIONS EGXERCISES

91. According to ANSIspecification.how to declare main () function with

command-line arguments?

92. Inthe given below code,if ashortint valueis 5 bgte Iong, thenhow

many times the while loop willget executed?

#include<stdioc.h>

int main ()
{
int j = 1;
while(j <= 308)
I
L
printf("%c %d\n", j, 3);
j++;
¥
return @;

!
J

93. Whatis xin the following program?

#include<stdio.h>

int main ()

{
typedef char (*(*arrfptr[3])())[18];
arrfptr x

return @;

1
J

94. What function canbe used to free the memory dllocated bg calloc()?

95. A Variable name in Cincludes which special symbols?



ESTIONS E&XERCISES

96. What actudlly get pass whenyoupass an array as a function
argument?

97. Inthe given below code, what willbe return bg the function get 0?

#include<stdio.h>»
int get();
int main()

{

const int x = get();

printf({“%d", x);
return @;

int get()

I
L

return 48;

¥

98. To print a float value which format specifier canbe used?

99. What s the output of the following program?

#include<stdio.h>

main()

{

char *s = "Hello";
while(*s!=HULL)

printf("%c", ®s++);

}

100. InDecimal system aprogrammer can convert the binarynumber
10TOTTNIO00101 very easily.



Write a C program that accepts an employee’s ID, total worked hours of
a month and the amount he received per hour. Print the employee’s ID
and salary (with two decimal places) of aparticular month.

TestData

Input the Employees D (Max. 10 chars): 0342

Input the workinghrs: 8

Salary amount/hr: 15000

Expected Output:

EmployeesID=0342

Salary=RM120000.00

#include <stdioh>

iNt main()

{
chorid[ 10}
iNt hour
double value. salary;
printf( Input the Employees D(Max. 10 chars) )
scanf( Yos’ &id)
printf(\ninput the workinghrs:
scanf( Y%od’. &nhour)
printf(\nSalary amount/hr:)
scanf( %olf " &value)
salary= value * hour
printf(\nEmployeesID = %os’.id)
printf(\nSdlary=RM2If" salary)

return O



AusweR's

Write a C program to display following variables. a+ ¢, x + c.dx + x, ((int) dx)

+ax,a+Xx,s+b,ax+b,s+c, ax+c, ax +ux

Varidble declaration:
inta=125,b=12345:
long ax =1234567890:
shorts=4043:
float x=2.13459:
double dx =11415927:
char c="W:
unsignedlongux =2541567890:

windude “chdioh»

int rraini])

{
nka=125 b=-T345

long ax - 234567300

shorts=4047%
float x= 213455
double de= 11415927
char c="w"

unsigned kong ux = 254156 7 ER0

prirtf g+ c=%d\n" a=ck

prirdf{ x « c=¥fin" x e ck

prindf{ dx +x = %0 de-xk

prird f{ Tint)du)+ ax = SekdYn’, [link] de) + ok
prirdfi o+ x =% 0" a=xk
prirdfi’s + b=%d\n", 5= bk

prird i ox + b= ¥eddyn” o+ b
prirdf{’s + o= Yhdn” s+ ck

prirdf{ o+ o= 9SGy ax+ ck

prird A o + o= Yehuhn” o s uk

returmn
H



AusweR's

Write a C program to read a password until it is correct. For wrong
password print “Incorrect password” and for correct password print
"Correct password” and quit the program. The correct password is
1234.

#include <stdioh>
iNtman()<{

iNtpass, x=10r

while (x=0)
(

printf(\ninput the password: )
scanf( Y%d &pass)

if (oass==1234)

(
printf( Correctpassword)
x=0r

)

else

(
printf("Wrongpassword, tryanother )

by
printf(\n)
by

return O

)



AusweR's

Write aprogramin C thatreads a first name, last name and year of birth

and display the names and the year one after another sequentially.

Firstname Lastmarme Year of birth
Tom Davis 1982

Display flirstname, lastname and
yaar of birth sequentially

y

Tom Davis 1982

#include <stdioh>

int main()

{
char firstname[20] lastnamel[20]
iNntbir_year:
printf( Input your firstname: )
scanf( Y%s'. firstname):
printf( Input your lastname: ')
scanf( Y%s’. lastname):
printf( Input your year of birth ')
scanf( Yod'. &bir_year)
printf( Yos Yos Yod\n . firstname lastname. bir_year)

return O



Write aprogramin C to calculate the sum of three numbers with getting

inputin one line separatedbyacomma.

Expected Output:
Input three numbers separatedby comma: 510,15

The sum of three numbers: 30
#include <stdioh>

Nt nuMTNuM2NuM3:
iNt sum:
char line_text[50]

iNt main()

(
printf( Input three numbers separatedbycomma: )
fgets(line_text sizeof(line_text) stdin)
sscanf(line_text, %d. %d %d. & uml &num2,

&NuUM3)
suM =NuM +NuM2+Num3:
printf( The sum of three numbers: %od\n" sum}

return(O)

)



Write a C program to perform addition, subtraction, multiplication and

division of two numbers.

10, 5

Addition : 10 +5=15
Difference:10-5=5

Product: 10 X5=50

Quotient: 10/5=2

#include <stdioh>
int main()
{
int num1, numz:
int sum, sub, mult, mod:
float div:
/-)(-
*Read two numbers from user separated by comma
*/
printf("Input any two numbers separatedby comma: ")
scanf("%d %d", &num]1, &num?2):

/*
* Performs all arithmetic operations
*/
sum=num1+numz:
sub = num1-numz2:
mult = num1* numz2:
div = (float)num1/ num2:
mod =num1% numgz:
/*
* Prints the result of all arithmetic operations
*/
printf("The sum of the given numbers: %d\n", sum):
printf("The difference of the given numbers: %d\n", sub):
printf("The product of the given numbers: %d\n". mult):
printf("The quotient of the given numbers: %f\n". div):
printf("MODULUS =%d\n", mod):
returnO:

)



AusweR's

Write a C program to check whether a given number is positive or

negaﬁve.

1510

|

|

Number is positive

#include <stdioh>
void main()
(
Nt nuM:
printf( Input anumber )
scanf( Yod’ &Num}:
if (numMm >=0)
printf( Y%dis apositive number \n". num}
else
printf( %dis anegative number \n'.num)

returnO:

b



Write a C program to find the eligibility of admission for a professional
course based on the following criteria:

Marksin Maths >=65

Marksin Phy>=55

Marksin Chem>=50

Totalinallthree sub ject>=190 or

Totalin Math and Physics >=140

#include <stdioh>
voidmain()

{intpcmtmp

printf( Eligiiity Criteria:\n’}

printf( MarksinMaths >=65\n")
printf(‘andMarksinPhy>=55\n")
printf(‘andMarks in Chem>=50\n"

printf( and Totalin allthree sub _ject>=190\n"}
printf('or TotalinMaths andPhysics >=140\n '}
printf(’ \n')

printf( Input the marks obtainedin Physics )

scanf( Yod &p)

printf( Input the marks obtainedin Chemistry 7Y

sconf( Y%d &c)

printf( Input the marks obtanedinMathematics ')

scanf( Yod &m)

printf( Totalmarks of Maths. Physics and Chemistry: Yod\n m+p+c)
printf( Totalmarks of Maths and Physics : Yod\n m+p)



AusweR's

if (n>=65)
if(p>=55)
if(c>=50)
if((M+p+c)>=190I(Mm+p)>=140)
printf( The candidate is eligble for admission.\n)
else
printf( The candidate is not eligible\n ')
else
printf( The candidate is not eligible \n')
else
printf( The candidateis not eligble.\n')
else
printf( The candidate is not eligble \n)
by



AwusweR's

Write a program in C to find the sum of the series
1/1+21/2+31/3+41/ 4+5!/5 using the function.

At + 20+ 31+ 4! + 5!
1 2 3 4 5

Y

=1+ 1+ 2+ 6 + 24

Y

The sum of the series is : 34

#include <stdioh>

Nt fact(nt):

void main()

{
Nt sum:

sum=fact(1)/+fact(2)/2+fact(3)/3+fact(4)/4+fact(5)/5
printf(\n\nFunction: find the sum of 1/ 1+21/2+31/3+41/4+5l/5\n’)
printf(’ \n)
printf( The sum of the seriesis: Yod\n\n"sum)

)

int fact(intn)

(
iNtNnuM=0.f=T
while(nurms<=n-T)
{
f =f+*num:
NnuM*+:

)

returnf

b



AwusweR's

Write a program in C to find the square of any number using the

function.

#include <stdioh>

double sgquare(double Nnum)

(

return (hum * num):

b
iNtmain()
{
iNtNuM
double
printf(\n\nFunction: find square of anynumber \n}
printf( \n)

printf(Ihput anynumber for square ')
scanf( Y%od’ &num}

N =sqguare(num):

printf( The square of Y%dis: Y%0.2f\n". num. N):

return O
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