Unit 1
INTRODUCTION TO PROGRAMMING

Q. What Is Computer program? Explain the concept of Computer programming language.
The set of instructions given to the computer are known as a P roage, Wb
computer program or Software, and the process of feeding or storing | veloped: By |Denn
these instructions in the computer is known as computer | Riichie between 1969
programming. The person who knows how to write a computer | and 1973 at Bell
program correctly is known as a programmer. Laboratories
Computer cannot understand English, Urdu or any other common
language that humans use for interacting with each other. They have
their own special languages, designed by computer programmers.
Programmers write computer programs in these special languages
called programming languages. Java,
C, C++, C# Python are some of the most commonly used
programming languages.

Q. Why do we need a programming environment?

In order to correctly perform any task, we need to have proper tools. For example, for
gardening we need gardening tools and for painting we need a collection of paints, brushes and
canvas. Similarly, we need proper tools for programming

Programmer needs proper tools for programming. A collection of all the necessary tools
for programming makes up a Programming environment. It is essential to setup a programming
environment before we start writing programs. It works as a basic platform for us to write and
execute programs.

Q. What Is Integrated Development Environment (IDE)? Write down the IDEs for C
programming language.

The Software that provides a programming environment to facilitate programmers in
writing and executing computer programs is known as an Integrated Development Environment
(IDE). An IDE has a graphical user interface /Gl maaning that a user can interact with it using

windows and buttons to provide input ar it An IDE consists of tools that help a
programmer throughout the phases of writil | and testing a computer program. This is
achieved by combining text editors, compil ggers in a single interface. Some IDEs for

C programming language are:
1) Visual Studio 2) Xcode 3) Code::Blocks 4) Dov C++



The mainscreen of CodeBlocks IDE is shown in figure below.
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Main interface of code::Blocks
IDE consist of following two parts.

1. Text Editor
A text editors is a software that allows programmers to write and edit computer Programs. All
IDEs had its own specific text editors. We can write our programs is shown on the main screen of an
IDE.

+ .

Text editor in code::Blocks



The basic C language program written in the text editor of IDE Code::Blocks. When
executed, this program displays Hello World! on computer screen. We have to save our file
before it can be executed. We have named our program file as “Hello World" We can click on the
build and run button to see the program's output.

-

Running program in code::Blocks

A console screen showing the output

i] “C:\Users\TestUsenDocuments\CodeBlocks Programs\HelloWorld.exe™

Process returned 0 (0x0) execution time: 0.032 s
Press any key to continue.. '

2. Compiler

A compiler is software that is responsible for conversion of a
computer program written in some high level language to machine code.
Computers only understand and work in machine language consisting
of Os and 1s. It convert all code into machine code at same time.

Computer Program File

Q. Explain Programming Basics?

(i) Syntax of the language

Each programming language has some primitive building blocks
and provides some rules in order to write an accurate program. This set
of rules is known as syntax of the language. Syntax can be thought of
as grammar of a programming language.

Computer Binary File

(ii) Syntax Error

While programming, if proper syntax or rules of the programming language are not
followed, the program does not compiled. In this case, the compiler generates an error. This kind
of errors is called syntax errors,



(1ii) Reserved Words

Every programming language has a list of words that are predefined. Each word has its
specific meaning already known to the compiler. These words are known as reserved words or
keywords. If a programmer gives them a definition of his own, it causes a syntax error. The
following reserved words are used in C Programming language.

auto double int struct
break else long switch
case enum register typedef
char extern return ' union
const float short unsigned
continue for signed void
default goto S sizeof volatile
do if static while

Q. Explain the Structure of a C language Program?
A program written in C language can be divided into three main parts:

1. Link section or header section:

While writing programs in C language, we make extensive use of functions that are already
defined in the language. But before using the existing functions, we need to include the files
where these functions have been defined. These files are called header files. We include these
header files in our program by writing the include statements at the top of program.

General structure of an include statement is as follows:

#include < header_flle_name >

Here header file name can be the name of any header file in the above example. We
have included file stdio.h that contains information related to input and output functions. Many
other header files are also available for example file math.h contains all predefined mathematics
functions.



2. Main section / Program Body:
It consists of a main function. Every C program must contain a main() function and it is the
starting point of execution.

3. Body of main () function:

The body of main() is enclosed in the curly braces { }. All the statements inside these curly
braces make the body of main function. In the program the statement printf ("Hell o worldl®); uses
a predefined function printf to display the statement Hello World! on computer screen.

Rule for writing C language program:
+ The sequence of statements In a C language program should be according to the
sequence in which we want our program to be executed.
+ Clanguage is case sensitive. It means that if a keyword is defined with all small case
letters, we cannot capitalize any letter i.e. int is different from /nt.
+ Each statement ends with a semi-colon; symbol.

Q. Write down the Purpose and Syntax of Comments in C Programs.

Comments are the statements in a program that are ignored by the compiler and do not
get executed. Usually comments are written in natural language e.g. in English language, in order
to provide description of our code,

Purpose of writing comments
Comments can be considered as documentation of the program. Their purpose is:

1) It facilitates other programmers to understand our code.
2) It helps us to understand our own code even after years of writing it. We do not want these
statements to be executed, because it may cause syntax error as the statements are written in
natural language. '
Syntax of writing comments
In C programming language, there are two types of comments:

1. Single-line Comments
Single-line comments start with /. Anything after / on the same line, is considered a comment.
For example, // This is a comment.

2. Multi-line Comments 5
Multi line comments start with /* and end at */. Anything between /* and */ is considered a
comment, even on multiple lines. For example,
[*this is
a muiti- line comment */
Following example code demonstrates the usage of comments:
Example
#include < stdio.h >
Ithis program displays “l am a student of class 10th* on the output screen®/
void main( )
{ //body of main function starts from here
printf (*I am a student of class 10th");
} /foody of main function ends here




Q.7. Define Constants and its types.

Each language has a basic set of alphabets (character set) that are combined in an
allowable manner to form words, and then these words can be used to form sentences. Similarly,
in C programming language we have a character set that includes:

1) Alphabets (A, B, ....... Y. Z), (a b...yz)

2) Digits (0 - 9)

3) Special symbols (~' 1 @ #% *& () _-+=1\{}[]1"<>.7/)
Constants

Constants are the values that cannot be changed during the execution of a program
e.g. 5. 75.7, 1500 etc. In C language, there are three types of constants:

1. Integer Constants 2. Real Constants 3. Character Constants

Integer Constants:
These are the values without a decimal point e.g. 7, 1256, 30100, 53555, -54, -2349 elc,
It can be positive or negative, If the value is not preceded by a sign, it is considered as positive.

Real Constants:

These are the values including a decimal point e.g. 3 .14, 153333, 75.0, -1575.76,
-7841.2345 elc. It can also be positive or negative

Character Constants:
Any single small case letter, upper case letter, digit, punctuation mark, special symbol
enclosed within ' * is considered a character constante.g.'s', '7", 'a’, 'X, . etc.

Difference between Integer and Ch ter Constant:

A digit used as a character constant i.e. '9’, is different from a digit used as an integer
constanti.e. 9. We can add two integer constants to get the obvious mathematical resulte.g 9 + &
= 17, but we cannot add a character constant to another character constant to get the obvious
mathematical resulte g '9' + '8' # 17.

Q. What is Variables? Explain Data Type of a Variable.

Variables:

A variable is actually a name given to a memory location, as the data is physically stored
inside the computer's memory. The value of a variable can be changed in a program. It means
that, in a program, if a variable contains value 5, then later we can give it another value that
replaces the value 5. Some examples of valid variable names are height, Average Weight, _var1.

Each variable has a unigue name called identifier and has a data type. Data type
describes the type of data that can be stored in the variable. C language has different data types
such as int, float, and char. Following table shows the matching data types in C language,against
different types of data.



Matching data type in
Type of data C language Sample value
Integer int 123
Real float 235
Character char a'
Data Type of a Variable

Each variable in C language has a data type. The data type not only describes the type of
data to be stored inside the variable but also the number of bytes that the compiler needs to
reserve for data storage. The data types used in C language are:

Integer (int)

Integer data type is used lo store integer values (whole numbers). Integer takes up 4
bytes of memory. To declare a variable of type integer, we use the keyword int. there are two
types of integers.

1. Signed int
A signed int can store both positive and negative values ranging from 2,147 483,648 to
2,147 483,647, By default, type intis considered as a signed integer.

2. Unsigned int:
An unsigned int zan store only positive values and its value ranges from 0 to +4,294 967 295,
Keyword unsigned int is used to declare an unsigned integer.

Floating Point (float)

Float data type is used to store a real number (number with floating point) up to six digits
of precision. To declare a variable of type float, we use the keyword float. A float uses 4 bytes of
memory. Its value ranges from 3.4x10* to 3.4x 107

Character (char)

To declare character type variables in C, we use the keyword char. It takes up just 1 byte
of memory for storage. A variable of char type car store one character only.

Q. Write down the rules for writing the name of variables in C language?

Each variable must have a unigue name or identifier. Following rules are used to name a
variable.

1. A variable name can only contain alphabets (uppercase or lowercase) digits and
underscore sign.

2, Variable name must begin with a letter or an underscore, it cannot begin with a digit

3. Areserved word cannot be used as a variable name.

4. There is no strict rule on how long a variable name should be, but we should choose a
concise length for variable name to follow good design practice.

5. We shculd give appropriate name tc a varidble, that describes its purpose e.g. in order to
store salary of a person, appropriate variable name could be salary or wages.



Q. What is difference between Variables and Constants?

Variables:

A variable is actually a name given to a memory location, as the data is physically stored
inside the computer's memory. The value of a variable can be change during the execution of a
program. It means that, in a program, if a variable contains value 5, then later we can give it
replaces the value 5. Some examples of valid variable names are height, Average, Weight, _var1.

Constants:
Constants are the values that cannot be changed during the execution of a program
e.g. 5, 75.7, 1500 etc. In C language, there are three types of constants:

1. Integer Constants 2. Real Constants 3. Character Constants

Q. How can we declare and Initialize a variable?

Variable Declaration:
We need to declare a variable before we can use it in the program. Declaring variable
includes specifying its data type and giving it a valid name. Following syntax can be followed to

declare a variable.
Data_ type variable_ name;

Some examples of valid variable declarations are as follows:
unsigned int age;

float height;

int salary;

char marital_status;

Multiple variables of same data type may also be declared in a single statement as
shown in the following examples:
unsigned int age, basic_salary, gross_t nlary,
int points_scored, steps;
float height, marks;
char marital_status, gender;

A variable cannot be declared unless we mention its data type. After declaring a variable,
its data type cannot be changed. Declaring a variable specifies the type of variable, the range of
values allowed by that variable, and the kind of operations that can be performed on it. Following
example shows a program declaring two variables:
Example
void main ()

{
char grade;
int value;

}




Varlable Initialization

Assigning value to a variable for the first time is called variable initialization. C language
allows us to initialize a variable both at the time of declaration, and after declaring it. For
Initializing a variable at the time of declaration, we use the following general structure.

data_type variable_name = value ;
Following example shows a program that demonstrates the declaration and initialization of two
variables,

Example
#include<stdio.h>
vold main()

char grade; //Variable grade is declared
int value = 25; /*Variable value is declared and initiglized. */
grade = 'A’; //Variable grade is initialized

)




Exercise

Q.1 Multiple Choice Questions

o Quastion A B c D
No
A software that facilitates A
1 programmers in wnting computer | Acompiler | An editor An IDE clonaner
programs is known as: gge
Is a software that is responsible
for the conversion of program files to - .
2 el understandable i Complier Editor IDE Debugger
executable code.
Every programming language has
3 | Some priritive building blocks and | Programming Syritax Building | Semantic
follows some grammar rules known rules Y blocks rules
asit's
A list of words that are predefined and
must not be used by Ihe programmer Reserved | Restricted | Predefined
4 ; Auto words
to name his own variables are known words words words
as :
5 nnclu_de slatements are written in ___ r— Main P Print
section.
____are added in the source code to
8 | further explain the techniques and | Messages Hints Comments | Explanation
algorithms used by the programmer.
__are the values thal do not change
7 |during the whole execulion of | Variables | Constants Strings. | Commentls
program,
8 | Afloatuses___ bytes of memory. 3 4 5 8
3 For initializing a vanable, we use — - @ "
operator. .
40 | —can be thought of as a container Bag it Variable | Collection
to store constants.
Key:
1 2 3 4 5 3 7 8 9 10
B [ B B c




Q.2 True or False

1) An IDE combines text editors, libraries, compilers and debuggers in a single interface. T/F

2) Compulers require the conversion of the code written in program file to machine language in
order o execute it. T/IF

3) Column is a reserved word in programming language. T/F

4) "comment goes here” 1S avalid comment. TIF

5) float can store a real number upto six digits of precision. T/F

Answers
1 2 3 | 4 5
T T F F T

3) Define the following.

1) IDE See at page No 03
2) Compiler See at page No. 05
3) Reserved Words See at page No. 06
4) Main section of a program See at page No. 07
5) char data type See at page No. 09

Q.4 Briefly answer the following questions.
1) Why do we need a programming environment? See at page No. 03

2) Write the steps to create a C program file in the IDE of your lab computer.

Ans. The following steps are used to create C program:
Open Code Block
Ciick on New Project
Click on Console application button
lick on GO button
Select C language
Type a project Name, click on Next Button
Click on Finish Button
Now you can type your program.

SNaaa LN

3) Describe the purpose of a compiler. See at page No. 05
4) List down five reserved words in C programming language. See al page No. 08

5) Discuss the main parts of the structure of a C program. See at page No. 06
6) Why do we use comments in programming? See at page No. 07

7) Differentiate between constants and variables, See at page No. 10



8) Write down the rules for naming variables. See at page No. 09
9) Differsntiate between char and Int. See at page No. 09
10) How can we declare and initialize a variable? See at page No. 10

Q5. Match the columns.

A 8 c

1) IDE a) Machine executable code | d) C Lion

2) Text Ediler b) Include statement 1) Notepad

3) Complier ¢) Python h _a) Machine executable code
4) Programming language | d) C Lion ’ c) Python

5) Reserved words e) "a+b)™ g) struct

) Link section f) Notepad b) Include statement

7) Body of main { } g) struct hy{}
_B}“v;:omrnents mi{} e) (a+b)"/

Programming Exercises
Exercise 1

» With the help of your teacher open the IDE installed on your lab compute writing C

programs. )
Wirite the following program In the editor and save it as “welcome.c”

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

void main()

( Welcome to C language

I"A simple C language program®/
printf (“Welcome to C language”);
getch();




Exercise 2

Wirrite:a program that declares variables of appropriate data types to store personal data about
your best friend. Initialize these variables with the following data:

*initial letter of his name
*initial letter of his gender
" his age

*his height

Solution:

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

int main()

({

charn="M', g='M’;

int age=20;

fioat height=6.1;

printf( * %c %c %d %f". n, g age, height );
getch(),

return 0 }

MM2061




| Activity 1.1

| Use your web browser to find out the names of three different IDEs that can be used for C
programming language. -

Solution.
2. NetBeans

|
1. Eclipse
3. Sublime Text

[ Activity 1.2 J

! Open the IDE installed on your lab computer. Write the program that show output "Hello World"
inthe text editor of your IDE and execute it.

| Solution:
#include<stdio.h>
void main()

printf{"Hello Warld")
}

Activity 1.3 |

From the foliowing list, encircle the reserved words in C language:
int, pack, create, case, return, small, math, struct, program, library.

Solution.
1. int
2 case
3. struct

4. return




Activity 1.4

Identify different parts of the following C program:
#include <stdio.h>

#include <conio.h>

void main{)

{
printf{"l am a student of class 10th");
getch();

}

Solution.

Header files
#include<stdio.h>
#include<conio.h>
Main section

void main()

Body of main function
{
printf(*| am a student of class 10th” );
geteh();

}

Activity 1.5
Tick valid comments among the following:

+  “*comment goes here®

+ [comment goes here/
%comment goes here%

* /" comment goes here®/

+  [*comment goes here/
lfcomment goes here */

Solution.
{*Comment goes here™/




Activity 1.6

Identify the type of constant for each of the following values:
12 1.2 v -21 32,768

T -12.3 41 40.0 Hg

Solution.

integer constant{12)
Real constant(1.2)
Character constant("™')
Integer constar-21)
Real Constant{32.768)
Character canstant('a’)
Real Constant (-12.3)
Integer constant{41)

. Real Constant(40.0)

0. Character constant('\')

il

2@~ a s

Activity 1.7

Encircle the valid variable names among the following.

_Hsllo, 1var roll_num Air23Blue float
Case $car name =color Float
Ans.

1. _Hello

2. roll_num
3. name

4. Air23Biue




Activity 1.8 ]

Wirite a program that declares variables of appropriate data types to store your personal dala.
initialize these variables with the following data:

+ initialize letter of your name

* initial letter of your gender

*  yourage

*  your marks in 8th class

= your height

Solution
#include<stdio h>
#include<conio.h>
int main()
{
charn="M', g="M,
int age = 20,marks = 800,
float height = 6.1;
printf{ " %c %c %d %d %f", n, g, age, marks, height),
getch().
return 0;

)




MULTIPLE CHOICE QUESTIONS

sr.

il McQs A B < D
The series of instructions

1 | that given to the computer Computer Software Hardware Both A And

b Program B
are known as a:
The process of feeding or

2 storing these instructions in | Computer Software Computer Programming
the computer is known | language programming | environment
as.....

The person who knows how

3 | to write a computer program | Developer Programmer Hacker Theft
correctly is known as a:

4 | Computers cannot understand English Urdu Arabic all of these

5 E:gg::m?ﬁ:’ ‘;_rl:‘: em:pil::tiea: Computer | Programming | Reserved None of
fanguages called: program languages words these

6 ijgfraon:rsf;g?;:ﬁn;;r.cper Hardware Software Tools Computer

I Integrated | International | Integrated Integrated

7 | IDE stand for Development | Development | Development | Donation

Environment | Environment | Experiment | Environment
A software that provides a
programming environment to .

g | facilitate  programmers i l;r;tsg:uon:;l{ Reserved | Programming D:'vl:g‘::m
writing and executing En virome nt Words environment Errvirn:mant
computer programs is known
asan:

IDEs for C programming |, ) .

] language are: Visual Studio Xcode Code::Blocks | All of these
A ......Is a software that

10 | allows programmers fo write | text editors Compiler Computer Software
and edit computer Programs.

All IDEs h thei
1 s have Telr oWl compiler IDE Texteditors |  Identity

specific;




Computers only understand
and work in  machine
language consisting of:

Alphabet

Osand 1s

only 1s

Only 0s

13

Rz 1s a software that is
responsible for conversion of
a computer program written
in some high level
programming language to
machine language code.

Compiler

Interpreter

Machine

Printer

Each programming language
has some primitive building
blocks and provides same
rules in order to write an
accurate program. This set
of rules is known as ... of
the language.

Software

Instruction

Error

Syntax

While programming, if proper
syntax or rules of the
programming language are
not followed, the program
does not get compiled. In
this case, the compiler
generates an emor. This kind
of errors is called........

Syntax errors

Logical error

Programming
error

Machine
error

16

Which one from the following
is not a reserved word?

Auto

int

case

print

17

The main parts of structure
of C program are:

18

General structure of an
include statement is as:

#include<hea
der_file_name>

#include<hea
d_file_name>

#include(hea
der_file_name>

#include<h
eader_file_
name

19

Every C program must
contain a ....... function and
it is the starting point of
execution.

main{)

header files

Body

all of these

20

The body of main) is
enclosed in:

{}

()




.......... are the statements in
a program that are ignored

Reserve

21 | by the compiler and do not|  SYNtAK Commsnts word Header
get executed. .
The type of comments: Single-line Multi-line None of

2 Comments | Comments Both gandh these

23 Single-line comments start
with: ' / " ;

54 M_ulh line comments start = ” 2 y
with:

25 | Multi line comments end at: { ] "~ o

2% Which one from the following
is not special symbol? & 6 g
The alphabets, digits and
special  symbols  when .

27 Comblisd 5 sant alowabls Constants Variables Keywords All of these
manner form:
woiionoare the values that

Character Integer Real

28 | cannot be changed by a Constants Constants Constants condtaite
program.

The types of Conslants are: Integer Real Character

£l Constants | constants | Constants | A''°ftMese
The values without a decimal Integer Real Character g

e point: Constants constants Constants Varables
Which one of the following is 7

3 areal constant? 7841.2345 79412345 -792345a 7941.23457
A ...........is actually a name
given to a memory location, O

32 |as the data is physically | Constants Variable words Comments
stored inside the computer's
memary.

33 The vatug ofa ....... can be Variable Constants T —_. None of
changed in a program. these




34 | Data type of a variables are: 3 4 5 1
Integer data type is used to Signed int Integer

35 e Float value il vallis Real value

6 Integer takes up ... 2 4 6 a
bytes of memory.

37 A signed int can store: Pcsitivg Negative Both aand b Mone of

value value these
By default, type int is . Unsigned Signed

_33 Considered as a: Lharineger integer integer Fioat
The ranges of Unsigned int Oto oto Oto Oto-

39 | is form; +4,204 867,295 21122222 44,204 067 295 | 4,294 967,295
__________ type is used to store

4g | 2 feal number (number with | - oo\ 4ata | Float data Intdata | Chardata
floating point) up to six digits
of precision.

41 | The value ranges of fioating 4.4x107to | 34%107to | 4.4x10%to | 3.4x10%to
data point is form: 3.4x 10% 3.4x 107 44x10% | 3.4x10®
Some examples of valid | unsigned int SN ; -

42 variable declarations are: age; fioat height; int salary; All of these

KEY:

1 2 3 4 5 6 7 B L] 10
D B B c A D D A
" 12 13 14 15 16 17 18 19 20
c B A D A D B A A c
21 22 23 24 25 26 27 28 29 30
B [+ [+ B D B D c D A
M 32 33 34 35 36 7 38 39 40
A B A A [ B c c A B
41 42

D D




de Define computer program.

Ans. The set of instructions given to the computer are known as a computer program or
Software

2. What is computer programming? .

Ans. The process of feeding or storing these instructions in the computer is known as computer
programming.

3. Who Is programmer?

Ans. The person who knows how to write @ computer program correctly is known as a
proegrammer.

4. Who and when C language was developed?

Ans. C language was developed by Dennis Ritchie between 1969 and 1973 at Bell Laboratories.
5. Whatis programming language?

Ans. Programmers write computer programs in these special languages (C, C++ Java etc.) called
programming languages. Java, C, C++, C#, Python are some of the most commonly used
pregramming languages.

6. What is Programming Environment?

Ans. A collection of all the necessary tools for programming makes up a Programming
environment, It is essential to setup a programming environment before we start writing
programs. It works as a basic platform for us to write and execute programs.

7. What is Integrated Development Environment (IDE)?

Ans. The software that provides a programming environment to facilitate programmers in writing
and executing computer programs is known as an Integrated Development Environment (IDE).
An IDE has a graphical user interface (GUI), meaning that a user can interact with it using
windows and buttons to provide input and get output.

8. Writer down the IDEs for C programming language.

Ans. 1) Visual Studic  2) Xcode 3) Code::Blocks 4) Dev C++

8. What is the purpose of text editor? (OR) What is text editor?

Ans. A text editors is a software that allows programmers to write and edit computer Programs.
All IDEs had its own specific text editors.

10. What is the purpose of compiler in C language? (OR) What is compiler?

Ans. A compiler is software that is responsible for conversion of a computer program written in
some high level programming language to machine language code.

11. What is syntax?

Ans. The set of rules used to write an accurate program is known as syntax of the language.
Syntax can be thought of as grammar of a programming language.

12. What is syntax error?

Ans. While programming, if proper syntax or rules of the programming language are not fdlowed,
the program does not compiled. In this case, the compiler generates an error. This kind of errors
is called syntax errors. '



13. What do you know about reserved words? (OR)Write down the name of some reserved
words.

Ans. Every programming language has a list of words that are predefined. Each word has its

specific meaning already known to the compiler. These words are known as reserved words or

keywords. Some names of reserved words are as follows: auto, int, else, switch and return.

14. Write down the name of main parts of structure of a C program.
Ans. A program can be divided into three main parts:

1. Link section or header section;

2. Main section

3. Body of main () function:
15. What is link section or header section?
Ans. While writing programs in C language, we make extensive use of functions that are already
defined in the language. But before using the existing functions, we need to include the files
where these functions have been defined. These files are called header files. We include these
header files in our program by writing the include statements at the top of program,
16. Write down the general structure of an include statement.
Ans. General Structure of an include statement is as follows;

#include<header_file_name>
17. Explain the general structure of an inciude statement.
Ans. General Structure of an include statement is as follows;
#include<header_file_name>

Here header file name can be the name of any header file in the above example. We have
included file stdio.h that contains information related to input and output functions. Many other
header files are also available for example file math.h contains all predefined mathematics
functions.
18. What is main section of C language?
Ans. It consists of a main function. Every C program must contain a main() function and it is the
starting point of execution.
19. What is the body of main () section?
Ans. The body of main() is enclosed in the curly braces ( ). All the statements inside these curly
braces make the body of main function.
20. Write down the three key points to write C Language program correctly.
Ans. (i) The sequence of statements in a C language program should be according to the
sequence in which we want our program to be executed.

(i) C language is case sensitive. it means that if a keyword is defined with all small case
letters, we cannot capitalize any letter i.e. int is different from /nt.
(iii) Each statement ends with a semi-colon; symbol.



21. What are comments? Also write example.

Ans. Comments are the statements in a program that are ignored by the compiler and do not get
executed. Usually comments are written in natural language.

Example: In English language, in order to provide description of our code.

22. Write down the purpose of writing comments?
Ans. Comments can be considered as documentation of the program. Their purpose is.
1) It facilitates other programmers to understand our code.
2) It helps us to understand our own code even after years of writing it. We do not want these
statements to be executed, because it may cause syntax error as the statements are written in
natural language
23. How many types of comments are?
Ans. In C programming language, there are two types of comments.
1. Single-line Comments 2. Multi-line Comments

24, What Is the difference between single -line comments and multi-line comments?
Ans. Single-line comments start with //. Anything after / on the same line, is considered a
comment. For example, //This is a comment.
Multi line comments start with /* and end at */. Anything between /* and */ is considered a
comment, even on multiple lines, For example,

[*this is

a multi- line comment */
25. What do you know about constants?
Ans. Constants are the values that cannot be ch'anged during the execution of a program
e.g. 5, 75.7, 1500 etc. In C language, there are three types of constants:

1. Integer Constants 2. Real Constants 3.Character Constants
26. How you can explain integer constants?
Ans. These are the values without a decimal point e.g. 7, 1256, 30100, 53555, -54, -2349 etc. It
can be positive or negative. If the value is not preceded by a sign, it is considered as positive.
27. Differentiate between Real Constants and Character Constants?
Ans. The differences are as follows:

Real Constant Character Constant

These are the values including a decimal point | Any single small case letter, upper case letter,
e.g 3.14,15.3333, 75.0, -1575.76, -7941.2345 | digit, punctuation mark, special symbol

etc. They can also be positive or negative. enclosed within ' ' is considered a character
constante.g. '5', ‘7', 'a"' . ‘X", ‘' etc.




28. What is Variables?

Ans. A variable is actually a name given to a merhory location, as the data is physically stored
inside the computer's memory. The value of a variable can be éhangad in a program. It means
that, in @ program, if a variable contains value 5, then later we can give it another value that
replaces the value 5.

Example; height, Average, Weight, _var1.

29. How many Data Type of a Varlable are?
Ans. The data types of variable are as under:

*  Integer - int (signed/unsigned)
Floating Point ~ float
Character — char
30. Define Integer?
Ans. Integer data type is used to store integer values (whole numbers). Integer takes up 4 bytes
of memory. To declare a variable of type integer, we use the keyword int.

3., What is difference between Signed Int and Unsigned int?

Signed int Unsigned int
A signed Int can store both positive and An unsigned Int can store only positive values
negative values ranging from -2,147 483,648 to | and its Ealua ranges from 0 to +4,294 967,295.
2,147,483,647. By default, type Int is Keyword unsigned Int is used to declare an
Considered as a signed integer. unsigned integer.

32. What is floating point data?
Ans. Float data type is used to store a real number (number with floating point) up to six digits of
precision. To declare a variable of type float, we use the keyword float. A float uses 4 bytes of
memory. Its value ranges from 3.4%10™* 10 3.4x 10%,
33, What Is the purpose of character- char data type?
Ans. To declare character type variabks in C, we use the keyword char. It takes up just 1 byte of
memory for storage. A variable of char type can store one character only.
34, Write down the any two rules for naming variables.

g i A variable name can only contain alphabets {uppe'rcase or lowercase) digits and

underscore sign.
2. Variable name must begin with a letter or an underscore, it cannot begin with a digit.



35, What is difference between Variables and Constants?
Ans. The difference between variables and constants are as follows;

Variable Constant

A variable is actually a name given to a | Constants are the values that cannot be
memory location, as the data is physically | changed in a program e.g. 5, 75.7, 1500 etc. In
stored inside the computer's memory. The | C language, there are three types of constants:

value of a variable can be changed in a 1. Integer Constants
program. It means that, in a program, if a 2. Real Constants
variable contains value 5, then later we can 3. Character Constants

give it another value that replaces the value 5.
Some examples of valid variable names are
height, Average, Weight, _vari.

36. What is variable declaration?
Ans. Declaring vanable includes specifying its data type and giving it a valid name. Following
syntax can be followed lo declare a variable.

Data_ type variable_ name;

Some examples of valid variable declarations are as follows: Unsigned Int age; float height;

27. What is variable initialization?

Ans. Assigning value to a variable for the first time is called variable initialization. C language
allows us to initialize a variable both at the time of declaration, and after declaring it.

38. Write down structure for initializing variable.

Ans. For initializing a variable at the time of declaration, we use the following general structure.

data_type variable_name = value;



UNIT 2

User Interaction

Q. What is computer and output function?

A computer is a device that takes data as input, process that data and generates to
output. While output function is used to get data from the program. Output produced by monitor is
called standard output. C language offers printf function to dispiay the output.

Q. Explain the printf() function of C language with an example. (or) What function of C
language is used to display output on screen?
printf:

printf is a built-in function in C programming language to show output on screen. Its name
comes from “print formatted” that is used to print the formatted output on screen. All data types
can be displayed with printf function. To understand the working of printf function, consider
the following programming example:

Example:

Program Output:

#include<stdio.h>
void main()

Hello World
printf(“Hello World");

In this example, printf function is used to display Hello World on screen. Whatever we
write inside the double quotes “and” in the printf() function, gets displayed on screen.

Q. Why format specifiers are important to be specified in I/O (Input/ Output) opera'tlons'?

Format specifier represents data type field width and format of a value of a variable
displayed on the screen. A format specifier always begins with the symbol %. Format specifiers
are used for both input and output statements. The general syntax of format specifier is. %

Example:

If we want to display the value of a variable? Let's declare a variable and then check the
behaviour of printf.

int age = 35,

Now | want to display the value of this variable age on screen. So, | write the following
statement:

printf(*age”),

But, it does not serve the purpose, because it displays the following output on screen. age

It does not display the value stored inside the variable age, instead it just displays
whatever was written inside the double quotes of printf. In fact, we need to specify the format of



data that we want to display, using format specifiers. Following table shows format specifiers
against different data types in C language.

Data type Format Specifier
int %edor%i

float % f

char % c

Suppose we want to show int type data, we must specify it inside the printf by using the
format specifier % d or %i. In the same way, for fioat type data we must use %f. It is shown in the
following example:

Example:

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

cirser();

float height = 5.8;

int age = 35;

printf(* My age is %d and my height is %f ", age, height);

) getch(),

Output:
My age is 35 and my height is 5.800000

We can observe that while displaying output, first format specifier is replaced with the
value of first variable/data after the ending quotation mark i.e. age in the above example, and
second format specifier is replaced with the second variable/data.

When we use %f to display a float value, it display 6 digits after the decimal point. If we want to
specify the number of digits after decimal point theh we can write %.nf where n is the number of
digits. In the above example, if we write the following statement.

Example:

Program

#include<stdio.h>

#include<conio.h>

void main() Output:

SR My age is 35 and my height is 5.80
float height = 5.8;
int age = 35;
printf(* My age is %d and my height is %. 2f ", age, height);
getch();

}

Formmat specifiers are not only used for variables. Actually they are used to display the
result of any expression invelving variables, constants, or both, as shown in the example below.



Example:

Program

#include<stdio.h>

#include<conio.h> Output

void main() Sum of 23 and 45 is 68
clrscr(); .
printf(*Sum of 23 and 45 is %d", 23 + 45);
getch(),

Q. Write a note on scanf?
scanf:

scanf is a built-in function in C language that takes input from user into the variables. We
specify the expected input data type in scanf function with the help of format specifier. If user
enters integer data type, format specifier mentioned in scanf must be %d or %i.

Consider the following example.

#include<stdio.h>
#include<conio.h>
void main()
{ clrser();
char grade;
scanf(*%c", &grade),
; getch(),

In this example, %c format specifier is used character type for the input variable. Input
entered by user is saved in variable grade.

There are two main parts of scanf function as it can be seen from the above code. First
part inside the double quotes is the list of format specifiers and second part is the list of variables
with & sign at their left.
Example:

Program
#include<stdio.h>
#include<conio.h>
:md main() Output
clrser(); Enter a number between 0-10: 4
int number; The number you entered is - 4
printf(*Enter a number between 0-10:7); -
scanf(*%d", &number);
printf(“The number you entered is: %d", number);
getch();




We can take multiple inputs using a single scanf function e.g. consider the following
statement.

scanf(“%d%d%f", &a, &b, &c);

It takes input into two integer type variables a and b, and one float type variable c. After
each input, user should enter a space or press enter key. After the entire input user must press
enter key. )

It is a very common mistake to forget & sign in the scanf function. Without & sign, the
program gets executed but does not behave as expected.

Q: Write a note on getch()?
getch().

getch() function is used to read a character from user. The character entered by user
does not get displayed on screen. This function is generally used to hold the execution of
program because the program does not continue further until the user types a key. To use this
function, we need to include the library conio.h in the header section of program.

Example:

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

clrser();
printf(“Enter any key if you want to exit program");
getch():

The above program wants user to enter any key and then waits for the user’s input before
finishing the execution of program.

Example:

#include<stdio.h>

#include<conio.h>

void main()

{
clrser();
char key;
printf("Enter any key:"), 5
key = getch(); // Gets a character from user into variable key
getch();

}

If we run this program, we notice a difference between reading a character using scanf
and reading a character using getch functions. When we read character through scanf, it requires
us to press enter for further execution. But in case of getch, it does not wait for enter key to be
pressed. Function reads a character and proceeds to the execution of next line.



Q. Write a note on cirscr()?
clrser();
This function is used to clear the output screen of C language editor.
Example:
Program

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

void main() Output
{ . Enter a number between 0-10: 4
clrscr(); The number you entered is  : 4

int number;

printf(*Enter a number between 0-10:"),
scanf(*%d", &number);

printf(“The number you entered is: %d", number),
getchi),

Q. What is a Statement Terminator?
Statement Terminator;

A statement terminator is identifier for compiler which identifies end of a line. In C
language semi colon (;) is used as statement terminator. If we do not end each statement with a;
it results into error.

printf("Hello World") Tertasiot

Q. What are escape sequences? Why do we need them?
Escape Sequence:

Escape sequence are used in printf functioh inside the double quotes (* ). it force
printf to change its normal behaviour of showing output. Let's understand the concept of an escape
sequence by considering the following example statement:

printf ("My name is VAII\" ")

The output of above statement is: My name is “Ali"

In the above example \" is an escape sequence. It causes printf to display "on computer
screen”.

Formation of escape sequence

Escape sequence consist of two characters. The first character is always back slash (1) and the
second character varies according to the functionality that we want to achieve. Back slash (V) is
called escape character which is associated with each escape sequence to notify about escape.
Escape character and character next to it are not displayed on screen, but they perform specific
task assigned to them. The following escape sequences are also commonly used in C language=™"



Sequence Purpose Sequence Purpose
\ Display Single Quote (') \a Generates an alert sound
\ Display Back slash(\) \b Removes previous char
\t Display 8 spaces \n Move on next line
New line (\n) .

After escape character, n specifies movement of the cursor to start of the next line. This
escape sequence is used to print the output on multiple lines,
Example:

Program

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

veid main() Output
{ ) My name is Ali,
clrscr(), | live in Lahore

printf(“My name is Ali. \n");
printf(“l live in Lahore®);
getch();

y -

In the absence of an escape sequence, even if we have multiple printf statement, their
output is displayed on a single line. Following example illustrates their point.

Example:

_Progrlm

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

{ cirser();
printf(*My name is”);
printf(*Ahmad");
getch();

Output
My name is Ahmad

Tab (\t) .

Escape sequence \t specifies the I/O function of moving to the next tab stop horizontally.
A tab stop is collection of 8 spaces. Using \t takes cursor to the next tab stop. This escape
sequence is used when user presents data with more spaces.



Example:

Program

#include<stdio. h>

#include<conio.h>

void main() Output

i ) Name: Ali

clrsce(); Fname: Hammad
printf(*"Name: #AlinFname: \tHammad\nMarks: 110007), Marks: 1000
getch().

Q. What are Operators?
Operators:

Operators are the mathematical symbols that perform some operation on operands
Operands are the values or variables. There are many operators used in C language, some of
these are:

Assignment operator
Arithmetic operator
Logical operator
Relational operator

. s 00

Q. Explain Assignment Operator.
Assignment Operator: .

Assignment operator is used to assign a value to a variable, or assign a value of variable to
another variable. Equal sign (=) is used as assignment operator in C. Consider the following
example: intsum=5;

Values 5 is assign to a variable named sum after executing this line of code. Let's have a
look at another example: Intsum = 6;

Int var =sum;
First, value 6 Is assign to variable sum. In the next line, the value of sum Is assigned to
variable var.
Example: Write a program that swaps the values of two Integer variables.

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

{

cirscr();

inta=2, b= 3, temp;

temp = a;

a=bhb

b = temp,

printf(*Value of a after swapping: %d\n:", a);
printf{*Value of b after swapping: %d\n:", b);
getch();




Q. Which operators are used for arithmetic oparptlons?

Arithmetic Operators:
Arithmetic Operators ate used to perform arithmetic operations on data. Following table
represents arithmetic operators with their description.

Operator | Name Description
o It is used to divide the value on left side by the value on
! Division Operator right side.
. Multiplication Operator It is used to multiply two values.
+ Addition Operator Itis used to add two values.

c It is used to subtract the value on right side from the
- Subtraction Operator | ... e o left side.

It gives remainder value after dividing the left operand by

% Modulus Operator right operand.

Division
Division operator (/) divides the value of left operand by the value of right operand.

eg. float result = 3.0/ 2.0;

After the statement, the variable result contains the value 1.5,

If both the operands are of type int, then result of division is also of type int. Remainder is
truncated to give the integer answer. Consider the following line of code.

float resuit =3/ 2;

As both values are of type int so answer is also an integer which is 1. When the value 1 is
assigned to the variable result of type float, then this 1 is converted to float, so value 1.0 is stored
in variable result. If we want to get the precise answer then one of the operands must be of
floating type. Consider the following line of code:

float result=3.0/2;
In the above example, the value stored in variable result is 1.5.

Example: Write a program takes as input the price of a box of chocolates and the total number of
chocolates in the box, The program finds and displays the price of one chocolate.



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

{

clrser();
float box_price, num_of_chocolates, unit_price;
printf("Please enter the price of whole box of chocolates:");
scanf("%f ", &box_price),
printf{"Please enter the number of chocolates in the box");
scanf{"%f ", &num_of_chocolates),
unit_price = box_price / num_of_chocolates;
printf(*The price of a single chocalates is: %f *, unit_price);
getch();
}
Output
Please enter the price of whole box of chocolates: 150
Please enter the number of chocolates in the box: 50
The price of a single chocolates is: 3.000000

Multiplication
Multiplication operator (%) is a binary operator which performs the pmduct of two
numbers. e.g.  int multiply =5° 5;
After the execution of statement, the variable multiply contains value 25.
Example: Write a program that takes as input the length and width of a rectangle.
Program calculates and displays the area of rectangle on screen.

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

{

clrser();

float length, width, area;

printf(*Please enter the length of rectangle:");
scanf(“%f ", &length);

printf(*Please enter the width of rectangle:”);
scanf(*%f *, &width);

area = length * width;

printf(“*Area of rectangle is : %f *, area);
getch();

Output

Flease enter the length of rectangle: 6.5
Please enter the width of rectangle: 3
Area of rectangle is: 19.500000




Addition
Addition operator (+) calculates the sum of two operands.
eg. intadd =10 + 10;
Resultant values in variable add is 20.
Example: Write a program that takes marks of two subjects from yser and displays the sum of
marks on console,
Program
#include <stdio.h>
#include<conio.h>
void main()

{

clrscr(),
int sum, math, science;
printf(*Enter marks of Mathematics:");
scanf("%d", &math);
printf(*Enter marks of Science:");
scanf("%d", &science);
sum = math + science;
printf(*Sum of marks is : %d", sum);
getch();
}
Output
Enter marks of Mathematics: 90
Enter marks of Science: 80
Sum of marks is: 170

The statement a = a + 1, is used to increase the value of variable a by 1. In C language,
this statement can also be written as a++; or ++a; Similarly, a --;or - - a; used to decrease the
valueofaby 1.

Subtraction

Subtraction operator (-) subtracts right operand from the left operand.
eg. Int result = 20 - 15;
After performing subtraction, value 5 is assigned to the variable result.

Modulus operator

Modulus operator (%) performs divisions of left operand by the right operand and returns
the remainder value after division. Modulus operator works on integer data types.
eg. Int remaining = 14 % 3;

As, when we divide 14 by 3, we get a remainder of 2, so the value stored in variable
remaining is 2.



Example: Write a program that finds and displays the right most digit of an input number.

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

roud main() Gutput
clrser(); "Enter a number: 769
int num, digit; Right most digit of number you entered is: 8

printf(*Enter a number:");

scanf(*%d", &num);

digit = num % 10;

printf(“Right most digit of number you entered is: %d", digit);
getch();

}

While writing arithmetic statement is C language, a common mistake is to follow the usual
algebraic rules e.g. writing 6 * y as 6y, and writing x * x * x as x’ etc. It results in a compiler error.

Q. What are relational operators? Describe with an example.
Relational Operators:

Relational operators compare two values fo determine the relationship between values.
Relational operators identify either the values are equal, not equal, greater than or less than one
another. C language allows us to perform relational operators on numeric and char type data. The
basic relational operators with their description are given below:

Relational Operator Description
== Equal to
| = Not equal
> Greater than
< Less than
>= Greater than equal to
<= Less than equal to

Relational operators perform operations on two operands and return the result in Boolean
expression (true or false). A true value is represented by 1, whereas a false value is represented
by a 0. This concept is further shown in following table: e

Relational Expression Explanation Resuit
§==5 5 is equal to 57 True
51=7 5§ is not equal 77 True

§>7 5 is greater than 77 False
5<7 5 is less than 77 True
§>=§ 5 is greater than or equal to 57 True
§5<=4 5 is less than or equal to 47 False




Q. What is the diffi bet == gperator and = op e
Assignment operator (=) and equal to operator (==

In C language, == operator is used to check for equality of two expressions, whereas =
operator assigns the result of expression on right side to the variable on left side. Double equal
operator (==) checks whether right and left operands are equal or not. Single equal operator (=)
assigns right operand to the variable on left side.

We can also use printf function to show the resuit of a relational expression, e.g. Cmsnder
the following examples:
printf{"%d", § == 5); // This statement displays 1
printf(“ %d" , 5 > 7); // This statement displays 0

Q. What are logical operators? Describe with an example.

Logical Operators:

Logical operators perform operations on Boolean expression and produce a Boolean
expression as a result,

The result of a relational operation is a Booiean expression, Logical operators can be
performed to evaluate more than one relational expression. Following table shows the basic
logical operators and their description:

Operator Description
&& Logical AND

Il Logical OR
Logical NOT

AND operator (&&):

AND operator && takes two Boolean expressions as operands and produces the result
true if both of its operands are true, It returns false if any of the operands is false. The truth table
for AND operator is shown below:

Expression 1 Operator Expression 2 Result
False && False False
False L& True False
True && False False
True &8 True True

OR operator {||):
OR operator accepts Boolean expression and returns true if at least one of the operands
is true. The truth table for OR cperator is shown below:

Expression 1 Operator Expression 2 Result
False | False False
False | True True
True I False True
True I True True




——

NOT operator (1):
NOT operator negates or reverses the value of Boolean expression, It makes it true, if it
is false and false if it is true. The truth table for Not operator is given below:

Expression Operator Resuit

True | False

False I True

Examples of Loglcal Operators:
Following table shows the concept of logical operators with the help of examples.

Logical Expression ) Explanation Result
3<4887>8 3 is less than 4 AND 7 is greater than 8 ? False
==43>1 3is equal to 4 OR 3 is greater than 1 ? True
4>2|2==2) Not (4 is greater than 2 OR 2 is equal to 2) ? False

6<=68&11>2) 6 is less than or equal to 6 AND NOT (1 is greater than2) ? True

B>9j!(1<=0) B is greater than 9 OR NOT (1 is less than or equal to 0) ? | True

C language performs short-circuit evaluation, It means that:

L 1 While evaiuating an AND operator, if sub expression al left side of the operator is false
then the result is immediately declared as false without evaluating complete expression,
2: While evaluating an OR operator, if sub expression al left side of the operator is true then

the result is immediately declared as true without evaluating complete expression.
Q. What is the difference between unary operators and binary operators?

Unary vs Binary Operators:

All the operators discussed can be divided into two basic types, based on the number of
operands on which the operator can be applied.

Unary Operators:
Unary operators are applied over one operand only e.g. logical NOT (!) operator has only
one operand. Sign operator (-) is another example of a unary operator e.g. -5.
Binary Operators:
Binary operators require two operands to perform the operation e.g. all the arithmetic

operators, and relational operators are binary cperators. The logical operators && and || are also
binary operators.

Ternary Operator:

The operator offers three operands in C programming Language is called terary
operator. .



Q. What is meant by precedence of operators? Which operator has the highest precedence
in C language?

Operator's Precedence:

If there are multiple operators in an expression, the question arises that which operator is
evaluated first. To solve this issue, precedence has been given to each operator. An operator
with higher precedence is evaluated before the operator with lower precedence. in case of equal
precedence, the operator at left side Is evaluated before the operator at right side.

Operator Procedence
()
] 2
&1 % 3
+ - 4
> <, >= <= 5
== |= 8
&& 7
| 8
= 9
Exampie:
result=18/2"3+7%3+ (5" 4), Il evaluate ( )
result=18/2°"3+7 %3 +20; 1/ evaluate /
result=9°*3+7 %3+ 20, /I evatuate *
result =27 + 7 % 3 + 20; 1l evaluate %
result=27 + 1 + 20; 1 evaluate +
result = 28 + 20; Il evaluate +

result = 48;



Exercise

Q.1 Multiple Cholce Questions.
o Question A B Cc D
No
1 | printfis used to print __ type of data. int float char All of these
scanf is a in C programming % none of
2 Iangusige. m— Keyword Library Function thess
3 geteh() Is used to take as Input| int float S All of these
from user.
Let the fallowing part of code, what will be
4 | the value of variable a after execution: 88 8 8.0 82
inta=4floatb=22, a=a“"b;
Which of the following is a valid line of | . ., | Ine=this | none of
5 | code? =20 [oe=hil e line: these
Which operator has highest precedence
6 ! = > !
among the following:
B Which of the following is not @ type of | arthmetic Check Relational | Logical
operator: operator | operator | operator | operator
S A _
8 The operator % is used to calculate Percentage| Remainder | Factorial Square
9 Whnich of the following is a valld *here® o g None of
character. these
Cisnota k;y:t::s All logical
10 | Whatis true about C language; case usedas | OPeBios | Noneof
sensitive ¢ are binary these
language varisie operators
names
KEY:
1 2 3 4 5 6 7 8 9 10
D A D B B D B B c D
Q.2 True or False
B Maximum value that can be stored by an integer is 32000. TIF
2. Format specifiers begin with a % sign. TIF
3. Pracedence of division operator is greater than multiplication operator. TIF
4. getch Is used to take all types of data input from user. TIF
8. scanf is used for output cperations. TIF
Key:
1 2 3 4 5
F T F T F




Q.3
1)
2)
3)
4)
5)
Q4
1)
2)
3)
4)
5)
6)
7)
8)
9)
10)

Qs

3)

b)

Define the following:
Statement Terminator
Format Specifier
Escape Sequence
scanf

Modulus Operator

Briefly answer the following questions,

What is the difference between scanf and getch?

What function of C language is used to display output on screen?
Why format specifiers are important to be specified in /O operations?
What are escape sequences? Why do we need them?

Which operators are used for arithmetic operations?

What are relational operators? Describe with an example.

What are logical operators? Describe with an example.

What is the difference b unary operators and binary operators?
What is the difference between == operator and = operator?

What is meant by precedence of operators? Which operator
has the highest preced in C language?

Write down output of the following code segments.

See Page No.
See Page No.
See Page No.
See Page No.
See Page No.

See Page No.
See Page No.
See Page No.
See Page No.
See Page No.
See Page No.
See Page No.
Sea Page No.
See Page No.
See Pags No.

33
29
33
31

69
23
29
33
36

40
ai
40
42

#include<stdio. h>

; A Output:
rcid main() 0,7,8
Intx=2,y=32=6
intansi, ans2. ans3,
anst=x/z"y,
ans2=y+zly*2
ans3=z/x+x"y
printf{*%d %d %d", ans1, ans2, ansd}),
}
#incluﬁs<stc!io. hb. Output:
Ercud main() nn
printf{"nn \n\n Ann \nn it WY nnn
printf{“nn /nin nn/nin”), n
} t nnininnnin




c) #include<stdio.h>

void main()

inta=4,b;
floatc =23,
b=c*a
printf(*%d", b);

}

d) #include<stdio.h>
void main()
{

inta=4°3/(5+1)+7%4,
printf(“%d", a); v

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

{

Output:
9

Qutput:
5

Output:

printf(*%d", (((5 > 3) && (4> 6)) || (7 > 3))):

}

Q.6 Identify errors in the following code segments.
a)  #include<stdio.h>
void main()
{
inta,b=13;
b=a%2
printf(*Value of b is: %d, b),

b) #include<stdio.n>
void main()
{

inta b, c
printf(*Enter First Number:");
scanf("%d", &a),
printf(*Enter second number.");
scanf("%d", &b);
atb=c,

c) #include<stdio.h>
void main()
{
int num,
printf(Enter Number:");
scanf(%d, &num);

Error:

Value of variable a is not
initiatized.

Inverted comma is missing after %d

Error:

Semicolon is missing after int
variable, Invalid syntax of a + b = c;
The correct syntax is c=a+b;,

Error:
Double quotes missing in printf
statement and ) has extra ;




d) #include<stdio.h>

) Error:
vold yhaln) Square bracket is used instead of
{ parentheses, In printf statement float variable
float f, Is used with %f in scanf instead of %c¢.
printf]*Enter value:™; ;

scanf{"%c", &f);

Programming Exercises

Exercise 1

The criteria for calculation of wages in a company are given below:
Basic Salary = Pay Rate Per Hour X  Working Hours of Employee
Overtime Salary = Overtime Pay Rate X  Overtime Hours of Employee
Total Salary = Basic Salary + Overtime Salary

Write a program that should take working hours and overtime hours of employee as input. The
program should calculate and display the total salary of employee.

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

{

cirser(),

int wh,oh,rate_per_hour otrale basic_salary, overtime_salary lotal_salary;
printf{"Entar Working Hours of Employ:");

scanf("%d". &wh); .

printf("Enter overtime working hours:"),;

scanf("%d" &oh);

printf{"Enter rate par hours:"),

scanf('%d" &rate_per_hour);

printf(*Enter over Time rate per hour:");

scanf("%d" &otrate);

basic_salary = wh*rate_per_hour;

overtime_salary = oh*olrate,

total_salary = basic_salary+overtime_salary;

printf(“Total salary is = %d" total_salary);

getch(),

)
Cutput

Enter Warking Hours of Employ: 20
Enter overtime working hours: 10
Enter rate per hours: 20

Enter over Time rate per hour: 10
Total Salary is = 500




Exercise 2 )
Write a program that takes Celsius temperalure as input, converts the temperalture into
Fahrenheit and shows the output Formula for conversion of temperature from Ceisius to
Fahrenheit Is:

=2c+n
5
Program
#include<stdio.h>
#include<conio.h>
int main()
: clrscr();

float celsius, fahrenheit;

printf("Enter temperature in Celsius. "),
scanf("%f ", &celsius);

licelsius to fahrenheit conversion formula

fahrenheit = (celsius * 9/ 5) + 32;
printf("Celsius =% 2f Fahrenheit=%.2f ", celsius, fahrenheit);
getch():

}

Output

Enter temperature in Celsjus: 37
Celsius = 37.00 Fahrenheit = 98.60

Exercise 3
Wirite program that display the following output using single printf statement:

1 2 3 4

Program
#include <stdio.h>
Int main()
{

printf("™ *\t *\t "\t "in1\t 21t 3t 4");
}
Output

1 2 3 4




Exercise 4

Write a program that displays the following output using single printf statement:
| am a Boy
| live in Pakistan
| am a Proud Pakistani

Program

#include <stdio h>
#include <conio h>
it maing)

cirser();
printf("l am a boy \n | live in Pakistan ‘n | am a Proud Pakistani"),
getch();

}

Output

| am Boy

| ive in Pakistan

| am a Proud Pakistani

Exercise 5
A clothing brand offers 15% discount on each item. A lady buys 5 shirts from this brand. Write a
program that calculates total price after discount and amount of discount availed by the lady.
Criginal prices of the shirs are:

Shirt1 = 432

Shirtz = 320

Shirtd =270

Shirt4 = 680

Shirts = 520

Note: Use 5 variables to store the prices of shirts.



Program

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

{

clrscr(),

int shirt1 = 423, shirt2 = 320, shirt3 = 270, shirt4 = 680, shirts = 520;

float totalprice, totaldiscount, finalprice;

printf("First Shirt price: %d \t \t Discount is %.2f \t Payable price: %.2 f \n" shirt1, {shirt1"0.15),
(shirt1-(shirt1*0.15)));

printf("Second  Shirt price: %d \t Discount is %.2f \t Payable price: %.2f \n"shirt2,
(shirt2*0.15), (shirt2-(shirt2°0.15))),

printf("Third Shirt price: %d \t \t Discountis %.2f \t Payable price: %.2f \n",shirt3, (shirt3*0.15),
(shirt3-(shirt3*0.15)));

printi("Fourth Shirt price. %d \t Discount is %.2f \t Payable price %.2f \n" shirt4, (shirt4*0.15),
(shirt4-(shirt4*0.15)));

printf("Fifth Shirt price: %d \t\t Discount is %.2f \t Payable price: %.2f \n",shirt5, (shirt5*0.15),
(shirt5-(shirt5*0.15)));

printf("\n\n \n");
{otalprice = shirt1 + shirt2 + shirt3 + shirt4 + shirt5;

totaldiscount = (shirt1*0.15)+(shirt2"0.15)+(shirt3*0.15)+(shirtd*0.15)+(shirt5°0.15);
finalprice = (shirt1-(shirt1*0.15))+(shirt2-(shirt2*0.15)) +(shirt3-(shirt3*0.15))+(shirt4 -
(shirt4*0.15))+(shirt5-(shirt5*0.15)); ’

printf("Total price: %.2f \t Total Discount is %.2f t Final price: %.2f \n" totalprice,
totaldiscount, finalprice);

gslch();

}

Output

First Shirt Price I 423 Discount Is 63.45 Payable price: 359.55
Second Shirt Price : 320 Discount Is 48.00 Payable price: 272.00
Third Shint Price L 270 Discount is 40.50 Payable price 329.50
Fourth Shirt Price  : 680 Discount is 102.00 Payable price: 578.00
Fifth Shirt Price 520 Discount is 78.00 Payable price: 442.00

Total Price: 2212.00

Total Discount is 331.95

Final price: 1881.05




Exercise 6

Write a program that swaps the values of two integer variables without help of any third variable.
Program ¥

#include<stdio h>

#include<conio, h>

int main()

{

elrser(),

int a=10, b=20,

printf("Before swap a=%d b=%d" a,b).

a=a+h; [fa=30 [(10+20)

b=a-b; /fb=10 (30-20)

a=a-h; /a=20 (30-10)

printf("\inAfter swap a=%d b=%d"a,b),

gelch();
}
Output
Beforeswapa=10b=20
Afterswap a=20b=10

Exercise 7
Write a program thal takes a 5 digit number as input, caiculates and displays the sum of first and
last digit of number.

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

{

cirser();

Int number;

printf("Enter a number with length 5 digits; "),

scanf("%d", &number);

printf("The sum of first and 5th digit is: %d", (number / 10000) + (number %10}};

geteh();
}
Output
Enter 2 number with length 5 digits: 12345
The sum of first and Sth digit is: 6




Exercise 8 )
Write a program that takes monthly income and monthly expenses of the user like electricity bill,

gas bill and food expense. Program should caiculate the following:

+  Total monthly expenses  +  Yearly saving
Totally yearly expenses  +  Average saving per month
*  Monthly savings * Average expense per month

Program

{

}

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

clrscr();

int manthly_income, electricity_bill, gas_bill, food_expense, monthly_Expenses,
monthly_savings;

printf("Please enter your Monthly Income: ");

scanf("%d", &monthiy_income), '

printf("Please enter you Monthly Expenses. *),

printf{"n\n\{'Your Electricity Bill: "),

scanf("%d", Belectricity_bill),

printf("\W¥our Gas Bill: );

scanf("%d", &gas_bill),

printf{"tYour Food Expense: "),

scanf{"%d" &food_expense),

monthly_Expenses = electricity_bill + gas_bill + food_expense;
printf{™ninit Total Monthly Expenses are: %d", manthly_Expenses);
printf("\n\t Total Yearly Expenses are; %d", (monthly_Expenses)*12);
manthly_savings = monthly_income - monthly_Expenses;
printf("\n\nlt Your Monthly savings is: %d", monthly_savings),
printf("in\t Your Yearly savings is: %d", monthly_savings™12);
printf{"\n\n't Average saving per month: %d", monthly_savings),
printf("\n\t Average expense per month: %d", monthly_Expenses),
getch();

Output

Please enter your Monthly Income: 63000
Please enter your Monthly Expenses

Your Electricity Bill : 2300
Your Gas Bill ] 500
Your Food Expense ; 22000
Total Monthly Expenses are : 24800
Tolal Yeary Expenses are . 287600
Your Monthly Saving is 1 38200
Your Yearly Saving is . 458400
Average saving per month : 38200

Average expense per month : 24800




Exercise 9

Write 2 program that takes a character and number of steps as input from user. Program should
then jump number of steps from that character.

Sample output:

Enter character a

Enter steps: 2

Enter character: ¢
Prog |
#include<stdio.h> |
#include<conio.h>
int main()

clrser(),
charc,
int steps;
printf("Enter character: ");
scanf{"%c" &c);
printf{"\nEnter Steps: *);
scanf("%d" &sleps);
int x = c + steps;
printf("\iNew Character. %c"x);
y getch().
owput
Enter character: a
Enter steps: 2
. New Character: ¢

Exercise 10 .
Wirite a program that takes radius of a circle as input. The program should calculate and display
the area of circle.

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

{
clrscr();
float radius;
printf("Please enter the radius of circle: *);
scanf{” %f  &radius);
printf{™\n Area of circle is: %.21 ", 3.14"radius"radius);
getch();

)
Output

Please enter the radius of circle: 20
Area of circle Is: 1256.00




Solution of Activities

Activity 2.1
Write down the output of following code:

#linclude<stdio h>
#includesconio.h>
void main()

clrser();
printf("l am UPPERCASE and this Is lowercase”),
gateh().

}

Output

| am UPPERCASE but this is lowercase

Activity 2.2
Write a program that shows your first name in Uppercasa and your last name inlower case letter
on screer.

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

clrser();
printf{*"MUBASHIR hussain”);
geteh()

)

Output

MUBASHIR hussain




Mctivity 2.3
Write a program that takes roll number, percentage of marks and grade from user as input.
Program sheuld display the formatted output like following:

Roll no 4 input value

Percentage % input value %

Grade : input value

#include<stdio h>
#include=conio h>
int main()
: clrscr(),

int roll_number;

float percentage;

char grade;

printf{"Please enter your Roll Number; *);

scanf("%d", &roll_number);

printf("Please enter your Percentage: *)

scanf("%f ", &percentage);

printi("Please enter your Grade: "),

scanf(" %c", &grade); // All use SPACE before %c like " %c" not like " %c ");

printf("Roll no W\t \t %d \n" roll_number);

printf("Percentage \t:\t \t %f \n" percentage);

printf("Grade W \t : \t t %c" . grade),

geteh(),
]
Qutput
Please anter your Roll Number : 36
Please enter your Percentage 89
Please enter your Grade i A
Rall no 2 36
Percenlage > 89.000000

Grade : A




Activity 2.4
Write a program that takes as input the length of one side of a square and calcuiates the area
of square.

#includes<stdio h>
#include<conio.h>
int main{)

(

clrser();
intn;
printf("Enter any number: ");
scanf("%d" &n);
printf("\nArea of Square =%d".n"n),
geteh();
return 0;
getch().
}

Output

Enter any number: &
Area of Square= 36

Activity 2.5
Write a program that takes as input the number of balls in jar A and the numbers of balls in jar B.
The program calculates and displays the total number of balls.

#include<stdio.n>
#include<conio.h>
int main()
{
clrser();
int a,b,sum=0,
printf("Enter number of balls in Jar A™),
scanf("%d",&a),
printf("Enter number of balls in Jar B:"),
scanf("%d" &b),
sum=a+b;
printf("Total Number of Balls = %d",sum);
getch();
return 0;
}

Output

Enter number of balls in Jar A: 10
Enter number of balls in Jar B: 15
Total Number of Balls = 25




[ Activity 2.6
Write 2 program that takes onginal price of a shirt and discount percentage from user. Program
should display the original price of shirt, discount on price and price after discount.

#include<stdio.h>
#include<conio.h>
int maini)
{
clrscr(),
int op,dp;
printf{"Enter Orignal Price of shirt ");
scanf("%d". &op);
printf("Enter Discount in percentage"),
scanf("%d",&dp};
printf{"\nOrignal Prica of shirt = %d" 0p);
printf("\nDiscount on Shirt = %d" dp®op/100);
printf{"\nPrice of shirt after discount = %d" op-dp);
geteh(), '
retum 0;
)

Output

Enter Original Price of shirt 280
Enter Discountl in percentage 10
Criginal Price of shirt= 290
Discount on Shirt= 29

Price of shirt after discount= 261

Activity 2.7
Write a program that takes 2 digit number from user, computes the product of both digits and
show the output

#include<stdio.h>
#include<conio h>
irt main()
{
cleser(),
int digit1, digit2;
printf("Please enter the first digit number: "),
scani{"%d", &digit1);
printf("Please enter the second digit number: ");
scanf("%d" &digit2);
printf(*\nProduct of first and second digit is: %d", digit1*digit2);
getch();
}

Output

Please enter the first digit number, 6
Please enter the second digit number. §
Product of first and second digit is' 30




Activity 2.8
Wite a program that takes seconds as input and calculates equivalent number of hours, minutes
and seconds.

#include<stdio.h>
#include<conio.h>
int main()
{
clrser();
floal seconds, minutes, hours;
printf("Please anter the seconds: "),
scanf(" %f" &seconds),
minutes = seconds / 80;
hours = minutes / 60,
printf("nTolal Seconds: % 2f\nTotal Minutes: %.21\nTolal Hours: % 2f " seconds, minutes, hours);
getah(); ’
)

Output

Please enter the seconds: 234

Total Seconds; 234.00
Total Minutes: 3.90
Total Hours: 0.07

Activity 2.9

Convert the following algebraic expressions into C expressions.
x =6y +x
x=yz'+ 3y

B

2EX+—
3x

z=(x-2)=+3y
yn(g+3_z ]4-2’ e
2 z

Solution:
x=6'y+z
x=y"z*z z+3%y
Z=x+y y/3%x
2=(x-2) " (x-2)+3"y
y=(x+3"z/2)+z"z"z+x/z




Activity 2.10
Consider the variables x=3, y=7. Find out the Boolean result of following expressions.

(2+5)>y (x+4) == y
x!1=(y-4) (yl2)>= x
ex (x*3)<= 20
Solution:
(2+8)>y False (x+4) ==y True
xl=(y-4) False (yl2)»=x True
“1x True (x"3)<=20 True
Actlvity 2.11
Assums the following variable values x=4, y=7 z=8. Find out the resultant expression,
x==2 ||ly==8 T>=y8&&z<5
z>=5 ||x<=-3 y==T &4& l(true)
xl=y |ly< 5 I{z>x)
Solution:
x==2|y==8 False 7T>=y&Rz<5 True
z>=5|x<=-3 True y==T && (true) False
xl=y ||ly<5 True I(z>x) False

Activity 2.12
| Find out the result of the fallowing Expressions:
16/(5+3)
7+3°(12+2)
25%3°4
34-9°2/(3°3)
18/(15-372)

Solution:
16/(5+3) =2
T+3'(12+2) =48
25%3"4 =4
34-9°2/(3"9) =32

18/{15-3"2) =2




Sr.

Na MCQs A B8 c D
[ — is a device that takes

1 | data as input, process that data Computer Printer Mobile All of these
and generates the output.
Each programming language has —_—

2 |its...... of ..o functions for /0 | Keywords library Language | bothaandb
operations,
C language offers printf function

3 {o display the: Program Input Output All of these
++-eennenn. function is used to get R

4 input from user. getch scant printf print

5 The namﬂ:::;‘::’:::l”l::‘ ‘escape “unprinted “printed “print
formatted output on screen. sequence formatted sequence’ formatted
The format specifier % f show .

f

6 the data type ... int fleat char All of these
The format specifier % ¢ show

7 the data type....... Int float char Grouped
When we use %f to display a

8 | float value, it display ..... digits 5 6 7 8
after the decimal point.
scanf is a built-in function in C

9 | language that takes ........ from Input Output Instruction Guideline
user into the variables
The expected input data type in

10 | scanf function can be specified | scant :’:::; '°;:f;;r o5
with the help of 9 sP i Il

" The main parts of scanf function 2 3 4 5
The first part of scanf function mspe o] Wundafm inside the lnsiQQ e

12 single double triple
is curly bracket

quotes quotes quotes

Without & sign in scanf function,

13 | the program gets ......... but Instruction | Complied Executed Input
does not behave as expected.
The common mistake in scanf =

" function sign. % s $

function is used to read
* a character from user. prikt geteh() o —




Ta use gelch() function, there is

variable,

16 | a need to include the library stdio.h void main() conio.h include.h
in the header section of
program.
When we read character through Piais
17 | scanf, it requires usto ... for sitar Press esc Press shift Press ctrl
further execution.
A is identifier for
e A e Format Escape Statement Loglcal
18 !ci::;np!!er which identifies end of 2 specifier saquence {nFinatar operator
18 In C language is used I ) %
as statement terminator. ! '
are used in printf Statement Escape Format
“ function inside the “and". Temminetor terminator terminator specifier
printf(*"My namae is \"AIN"");
5 Escape Format
21_-J :1 the above statement \" Is ssquince spacifier Format Operator
- consist of two Formal Escape Statement
22 | Characters. specifier | sequence | terminator | “VO''MeSe
Whal is the purpose of escape Dipplay oot Removes D'.splay
Lo sequence W? Bk avaent revious char g
9 slash sound P CQuote
: Display :
24 What is the purpose of escape Single Removes | Generates an Display
sequence \a? Glidia previous char | alert sound Back slash
| [ Afer escape character ____
25 | specifies movement of the t \n b \a
cursor to start of the nexl line.
Which escape sequence is used
26 | to print the output on multiple \a b \c \n
lines?
Escape sequence
specifier the /O function of
7 moving to the next tab stop L L L L
horizontally.
The list of some basic operator Assignment |  Arithmetic Relational
“ types is operator operator operator Motingss
is used to assign a
29 value to a variable, or assign a Arithmetic | Assignment Logical Reilational
value of variable to another operator operator operator operator




soi] =— is u;ed as asslgnmen_t - s I o
operator in C.
3 | —2e used to perform Arthmetic | Assignment Logical Relational
arithmetic operations on data operator operator operator operator
32 What is the name of / operatar? | Mulliplication | Subtraction Division Addition
operator operator operator operator
divides the value of left .
33 | operand by the value of right DM:;';‘:: M”m"'r':t:m M:f'::"r M““L::
operand. ope operato operato opera
If both the operands are of type
34 | int, then result of division Is also char var int All of these
typeof .
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two numbers
36 calculates the sum of two | Arithmetic | Multiplication Division Logical
operands, operator operator operator operator
The statement a--; or --a, used
37 | to decrease the value of a by 1 1.5 18 -1
28 | — subtracts right operand from | Arithmetic | Multiplication Division Subtraction
the left operand. operator operator operator Operator
19 What is the name of % operator | Multiplication| ~ Modulus Division Subtraction
operator operator operator Operator
performs divisions of left
40 operand by the right operand Modulus Division Subtraction | Arithmetic
and returns the remainder value | operator operator Operator operator
after division.
compare two values to " .
41 | determine the retationship iy F::::‘;’:' o';?;a‘c;'r og’e";’t’;r
between values.
C language allows us to perform
42 | relational operators on int Numeric char Bothband ¢
and data type,
Atrue value of refational
43 | operator is represented 0 1 2 3
by. ;
a“ A false value relational operator 0 1 3 2

is represented by




45

in C language,

editor.

e Assignment | Arithmetic Logical Relational
operator is used to check for
e — operator operator operator operator
____operalor assigns the result
46 | of expression on right side lo the == = 2 %
variable on left side.
perform operations on
47 Boolean expression and produce | Logical Assignment Arithmetic Relational
a Boolean expression as a operator operator operator operator
result
“Which one from the following Is
- not a logical operator? i oR NAND NOT
operator takes two
Boolean expressions as
49 | operands and produces the AND OR NAND NOT
result true if both of its operands
are true.
accepts Boolean
50 | expression and returns true if at AND OR MNAND NOT
least one of the operands is true.
— operator negates o
31 |IPeeemen s A isinh i NOT AND OR NAND
expression, |t makes it true, if it
is false and false if it is true.
e require two operands to | Relational | Unary Binary Logical
perform the operation. operator operalor Operator Operator
53 are applied over one Unary Binary Logical Relational
operand only. operator Operator Operator operator
Which operator has high
o precedence? 5 ) 0 I
55 Tres ¢ s:;-r::,: e Appledicn Temary Unary Binary Logical
__tunction is used to clear the
56 | output screen of C language geteh(); scanf printf clrser();
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SHORT QUESTIONS
1. Define a computer.

Ans. A computer is a device that takes data as input, process that data and generates the
output.
2. Define printf function?

Ans. printf is a built-in function in C programming language to show cutput on screen. Its name
comes from “print formatted” that is used to print the formatted output on screen. All data types
can be displayed with printf function.

3. What Is format specifler?

Ans. Format specifiers are used to specify format of data type during input and output operations.
Format specifier is always preceded by a percentage (%) sign

4. Write down the format specifiers against different data types in C language.

Ans. Format specifiers against different data types in C language are as follows:

Data type Format Specifier
int Yedor%i

float % f

char % c




5. If float height= 5.8; int age = 35; What will be the output of following statement:
printf(“My age is %d and my height is %. 21", age, height);
Ans. Output: My age is 35 and my height is 5.80

6. What will be the output of following code:
#include<stdio.h>
void main()

{
printf(“Sum of 23 and 45 is %d", 23 + 45);

}
Ans. Output  Sum of 23 and 45 is 68

7. What is the purpose of scanf{)?

Ans. scanf is a bullt-in function in C language that takes input from user into the variables. We
specify the expected input data type in scanf function with the help of format specifier If user
enters integer data type, format specifier mentioned in scanf must be %d or %i,

8. What is common mistake in scanf function?

Ans. It is a very common mistake to forget & sign in the scanf function. Without & sign, the
program gets exacuted but does not behaye as expected.

9. What is the use of getch()?

Ans. getch() function is used to read a character from user The character entered by user does
not get displayed on screen. This function is generally used to hold the execution of program
because the program does not continue further until the user types a key.

10. Which library function is used to include getch()?

Ans: To use this function, we need to include the library conio.h in the header section of program.

11. What is statement terminator?

Ans. A statement terminator is identifier for compiler which identifies end of a line. In C language
semi colon (;) Is used as statement terminator. If we do not end each statement with a; it results
into error.

12. What Is the purpose of ¢scape sequence In C language?
Ans. Escape sequence are used in printf function inside the double quotes (* ). It force printf to
change its normal behaviour of showing output.

13. What is Formation of escape sequence?

Ans. Escape sequence consists of two characters. The first character is always back slash (\)
and the second character vanes according to the functionality that we want to achieve. Back
slash (\) is called escape character which is associated with each escape sequence to notify about
escape,

14. What Is the purpose of \n?

Ans. After escape character, \n specifies movement of the cursor to start of the next line. This
escape sequence is used to print the output on multiple lines.



15. What is the purpose of Tab (t)?
Ans. Escape sequence \t specifies the /O function of moving to the next tab stop horizontally. A
tab stop is collection of 8 spaces. Using \t takes cursor to the next tab stop. This escape
sequence is used when user presents data with maore spaces
16. What is an operator?
Ans. An operator in a programming language is @ symbol that teils the compiler or interpreter to
perform specific mathematical, relational or logical operation and produce final resuit.
17. Write down the name of basic operator?
Ans: C language offers numerous operators to manipulate and process data. Foliowing is the list
" of some basic operator types:
+ Assignment operator
«  Arithmetic operator
Logical operator

+ Relational operator
18. What is assignment operator?
Ans. Assignment operator is used to assign a value to a variable, or assign a value of variable to
another variable. Equal sign (=) is used as assignment operator in C.
19. Write a program that swaps the values of two integer variables.
Ans.

#include<stdio.h>

#include<conio.h>
void main()

{ clrser(),

inta=2,b=3 temp;
temp = a;
a=b;
b =temp;
printf("Value of a after swapping: %d\n", a),
printf(*Value of b after swapping: %d\n:, b);
) getch();
20. What Is the use of an arithmetic operator?
Ans. Arithmetic Operators are used to perform arithmetic operations on data.
21. What Is Division operator?
Ans. Division operator (/) divides the value of left operand by the value of right operand.
eg. Float resuit = 3.0/ 2.0;
After the statement, the variable result contains the value 1.5,
22. What is Multiplication operator?
Ans. Multiplication operator (") is a binary operator which performs the product of two numbers.
eg int multiply =5* 5;
After the execution of statement, the variable multiply contzins value 25.



23. What is an Addition operator?
Ans. Addition operator (+) calculales the sum of two operands.
eg. intadd=10+10;
Resultant value in variable add is 20.
24. Why the statementa =a + 1; and a--; are used in C language?
Ans. The siatement a = a + 1, is used to increase the value of variable a by 1_In C language, this
statement can also be written as a++; or ++a; similarly, a- - or-- a; used to decrease the value of
aby 1.
25. What is Subtraction operator?
Ans. Sublraction operator {-) subiracts right operand from the left operand.
eg int result = 20 - 15;
After performing subtraction, value § is assigned to the variable result,
26. What Is Modulus op=rator?
Ans. Modulus operator (%) performs divisions of left operand by the right operand and returns
the remainder value after division. Moduius operator works on integer data types.
Int remaining = 14 % 3;

As, when we divide 14 by 3, we get a remainder of 2, so the value stored in variable
remaining is 2.
27. What is common mistake while writing arithmetic statement is C language?
Ans. While writing arithmetic statement is C language, a common mistake is to follow the usual
algebraic rules e.g. writing 6 * y as By, and writing x * x * x as X ele. It results in a compiler error.
28. Why relational operators are used in C language?
Ans. Relational operators compare two values to determine the relationship between values.
Relational operators identify either the values are equal, not equal, greater than or less than one
another. C language allows us to perform relational cperators on numeric and char type data
29, What Is differsnce between Assignment operator and equal to operator?
Ane. In C language, equal to operator |8 used to check for equality of two expressions, whereas
assignment operator assigns the result of expression on right side to the variable on left side.
Double equal operator (==) checks whether right and left operands are equal or not. Single equal
operator (=) assigns right operand to the variable on left side.

30. What Is difference between logical operator and arithmotlc operator?
Ans.

Logical operator Arithmetic Operator

Logical operators perform operations on | Arithmetic Operators are used to perform
Boolean expression and produce a Boolean | arithmetic operations on  data.  Division
expression as @ result The result of a | operator, multiplication operator and modulus
relational operation is a Boolean expression, | operator is some arithmetic operator,

so logical operators can be performed to
evaluate more than one relational expression. .




31. What is difference between Division operator and Multiplication operator?
Ans.

Division Operator Multiplication Operator

Division operator (/) divides the value of left | Multiplication operator (*) is a binary operator
operand by the value of right operand. which performs the product of two numbers.
Example: Example:

Float result = 3.0/ 2.0, int multiply =5* 5;

32. Define logical operator?
Ans. Logical operators perform operations on Boolean expression and produce a Boolean

expression as a resull. The result of a relational operation is a Boolean expression, so logical
operalors can be performed to evaluate more than one relational expression.

33. Write down the name of logical operator.
Ans. The logical operators are as follows:

Operator Description
&8 Logical AND

I Logical OR i
| Logical NOT

34. What is AND operator (&&)7 Also write its truth table.

Ans. AND operalor &4 takes two Boolean expressions as operands and produces the result true
if both of its operands are true. It returns false if any of the operands is false. The truth table for
AND operator is shown below:

[ Expression 1 Oporator Expression 2 Result
False L8 False False
False && True False
True && False False
True && True True

35. What Is OR operator (|])7
Ans. OR operator accepts Boolean expression and retumns true if at least one of the operands is trus.

36. Draw the truth table for OR operator.
Ans. The truth table for OR operator is shown below:

Expression 1 Operator Expression 2 Result
False Il False False
False | True True
True | False True
True | True True




37. What is NOT operator (!)? Also draw truth table
Ans. NOT operator negates or reverses the value of Boolean expression. It makes it true, if it is
false and faise if it is true. The truth table for Not operator is given below:

Expression Operator Result
True | False
False | True

38. Differentiate between Unary and Binary Operators.
Ans,

Unary Operator

Binary Operator

Unary operators are applied over one operand
only e.g. logical not (!) operator has only one
operand. Sign operator (-) is another example
of @ unary operator e.g. -5

Binary operators require two operands to
perform the operation e.g. all the arithmetic
operators, and relational operators are binary
operators. The logical operators 88 and || are
aiso binary operators.

39. What is Operators’ Precedence?

Ans. If there are multiple operators in an expression, the question arises that which operator is
evaluated first. To solve this issue, precedence has been given to each operator. An operator
with higher precedence Is evaluated before the operator with lower precedence In case of equal

precedence, the operator at left side is evaluated before the operator at right side.

40. Describe the operator precedence of different operators?

Ans:

Operator Precedence
() 1

| 2
* 1% 3
+ - 4
>, ¢ >= <= 5
= I= 6
&& T
i 8
= 8

41, Define Ternary operator?

Ans: The operator offers three operands in C programming Language is called ternary operator.



42. Differentiate between scanf and getch()?
Ans:

scanf

getch()

scanf is a buiit-in funclion in C language that
takes Input from user into the variables. We
specify the expected input data type in scanf
function with the help of format specifier. If user
enters integer data type, format specifier
mentianed in scanf must be %d or %i.

getch{) function is used 1o read a character
from user. The character entered by user does
not get displayed on screen. This function is
generally used to hold the execution of
program because the program does not
continue further until the user types a key. To
use this function, we need to include the library
conio.h in the header saction of program.

43, What Is the diffarence between == operator and = cperator?

Ans: In C language, == operator is used to check for equality of two axpressions, where as =
operatar assigns the result of expression on right side to the vanable on left side. Double equal
operator (==) checks whether right and left operands are egual or not. Single equal operator (=)

assigns right operand to the variable on left side.

44. Write use of clrscr()?

Ans: This funclion is used to clear the output screen of C language editar

Syntax: clrscr(),




UNIT 3
CONDITIONAL LOGIC

Q. What are control statemants? Write down the type of control statemaents,

To solve any problem, control statements is used to control the flow of execution of a
program. Sometimes we nead to execute one set of Instructions if & particular condition is true
and another set of instructions if the condition |s false. Moreover, sometimes we need to repaat a
sat of statements for a number of times. There are three types of control statements in C
language.

1. Sequential Control Statements
2. Selection Control Statements
3. Repetition Control Statements
Q. What are selection statements 7 Why do we need selection statements?
The slatements which help us to decide which statements should be executad next, on
the basis of conditions, are called selection statements.
Twa types of selection statements are:
1. If statement
2. If-else statement
Q. Write the structure of if statement with brief description.

C language provides if statement in which 'we specify a condition, and associate a code
to it. The code gels executed If the specified condition turns cut to be true, ctherwise the code
does not get executed. Properly indent the instructions under if statement using tab. It improves
the readability of the program
Structure of if statement
The structure of if statement in C language is:

if (cendition)

Associated Code
}
Here is a brief description of different components involved in the general structure of if statement.
1. In the given structure, If is a keyword that is followed by a condition inside parentheses ().
2. A condition could be any valid expression including arithmetic expressions, relational
expresslons, logical expressions, or a combination of these. Here are a few examples of valid
expressions that can be used as condition.

Sr.No Expression Result (True/False)
1 & True
2 6+3 [ True
3 6-6 False
4 6>5 True
5 == False
] (5 =8) True
7 (6>5)&& (10<8) False
8 (6=>5) || (10>8) True




Any axpression that has a non-zero value calculates to true, e.g. expressions a=1 and b=1
produce true value, but the expression c=0 produces a false value. The expression can also
include vanables, in that case values inside the variables are used to calculate the true/ false
value of the expression
3. The associated code is any valid C language set of statements. It may contain one or
more statements.

Flowchart of If statement:

IF
Condition

l A‘ssociat'ed Codq

J

Stoy

If we want to associate more than one statements to if statement, then we need to be
enclosed inside a { ) block (enclosed in curly braces)  but if we want to associate only one
statement, then although it may be enclosed inside { } block (enclosed in curly braces), but
it is not mandatory. It is demonstrated through the following examples

#include<stdio.h>

void main()

{
inta=12;
if (a%2==0)
{

printf (“The variable a contains an even value. "),
printf(“\nYou are doing a great job."),
}

)

Output

The variable & contains an even value,
You are doing a greal job.




When value 12 is divided by 2, it gives a remainder equal lo 0, so the condition inside if
parentheses s true. As both the printf statements are inside {} block (enclosed in curly braces),
so both the statements get executed. Consider the following example:
#include<stdio.h>
#include<conio.h>

vold main()

{ clrscr();
inta=4; Output
intb=5, You are doing a great job.
ifla>b)

printf (“The value of a Is greater than b."); *
printf(*nYou are doing a great job..");
geteh();

As the condition inside if parentheses is false, and the statements following if statement
are not inside { } block (enclosed in curly braces), so only the 2nd statement is executed because
without a { ) block (enclosed in curly braces), only 1* statement is considered to be associated
with if statement.

Q. Write a program in C language that takes the percentage of student as an input and
displays "PASS" if the percentage is above 50.

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

U asert)
float percentage;
printf (“Enter the percentage:*);
scanf ("%f* &percentage),
if (percentage > 50)
printf ("PASS\n").
getch(),

}
Output

Enter the percentage: 47
On the input 47, program simply ends because 47 is less than 50

and the condition turns false.

co ‘/
67.3>507
Enter the percentage: 67.3

PASS

(0]
When 67.3 are entered as an input, "PASS™ gets printed on console i
because condition is true, as 67.3 is greater than 50.




Q. A marketing firm calculates the salary of its employees according to the following
formula.

Gross Salary = Basic Salary + (Number of items Sold x 8) + Bonus
|f the number of sold items are more than 100 and the number of broken items are 0, then
bonus is Rs. 10000, otherwise bonus is 0.

Write a program that takes basic salary, the number of sold and broken items as input
from user, then calculates and displays the gross salary of the employee and also draw Its
flowchart.

Program

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

{

clrscr();

int basic_salary, items_sold, items broken, gross_salary;

int banus = 0;

printf(*Enter the basic salary."),

scani(*%d" , &basic_salary),

printf(*Enter the number of items sold."),

scanf("%d" , &items_sold),

printf (“Enter the number of {tems broken:");

scanf("%d", &items_broken); '

if (items_sold> 100 &&iterns_broken == 0)

bonus = 10000;

gross_salary = basic_salary + (items_sold * 8) + bonus;

printf (“Gross salary of the employee is %d", gross_salary);
} getch();
Description
In the above example, bonus is initialized to 0 because if the numbers of sold items are not more
than 100, then automatically bonus is considered 0. Inside the if statement, it is checked that
whether the number of sold items are greater than 100. If so, the bonus is assigned 10000 Itis to
be noted that gross salary is calculated outside the if block (enclosed in curly braces), because
whether the number of sold items are more than 100 or not, the gross salary must be calculated.




Flowchart:
' Start |

v

| Bonus=0 |

INPUT
basic_salary,
items_sold,
items_broken,
gross_salary

items_sold > 100 && Yes

items_broken ==0

[ 10000 |

| A

| gross_salary = basic_salary + (items_sold * 8) + bonus |

v
Print
gross_salary
v

| Stop |




Q. What is if-else statement? Explain its structure and glve examples.

It executes the set of statements under if statement, If the condition is true, otherwise
executes the set of statements under else statement.
The if-else statement general structure is:

If (condition)

{
Associated Code
}
else
{
Associated Code Fiowchart of if-sise statement:
)

Associated code of if statement is
executed if the condition is true, otherwise the
code associated with else statement is executed.

IF

Fal
< Condition

True

Code Associated Code Associated
with with
ELSE statement IF statement
l e |

An if statement may not have an associated else statement, but an else statement must
have an if statement to which it is associated.

Before else keyword, if there are multiple statements under if, then they must be
enclosed inside the { ) biock (enclosed in curly braces), otherwise compiler issues an error.
Program:

#include<stdio h>

Error
vold main () else without an asscciated if

{

inta=15;

if(a%2==0) x
printf("The variable a contains an even value.");
printf("\nYou are doing a great job.");

else
printf ("The variable a contains an odd value.");




The above code cannot be compiled, because without { } block (enciosed in cury braces)
only one statement is asscciated with if statement. In this case the 1st statement i.e. printf("The
vanable a contains an even valua"), is associated with if statement, but the 2nd statement i.e.
printf("\nYou are doing a great job."); is not associated with if statement. So, the else part Is also
disconnected from if statement. We know that an else block (enclosed in curly braces) must be
associated to if block (enclosed In curly braces), In order to sclve this problem, we can put both
slatements before else keyword inside { } block (enclosed in curly braces).

Compound Statement or Block:

A set of multiple instructions enclosed in braces Is called a block (enclosed in curly
braces) or a compound statement. In compound statements, It is a common mistake to omit
one or two braces while typing. To avoid this error, It is better to type the opening and closing
braces first and then type the statements in the block (enclosed in curly braces). The example of
compound statement is as under.

Program
#include=<stdio h=
#include<conio h>

void main ()

{
clrser(),
inta=15;
fMa%2==0)
{

prntl{"The variable a contains an even value.");,
printf("\n'You are doing a great job. ),

}
else
{
print!{"The variable a contains an odd value.");
}
getch(),
}
Output

The variable a contains an odd value.




Q. Write a program takes a character as input and displays "DIGIT” if the character entered
by user Is a digit between 0 to 9, otherwise displays "NOT DIGIT™.

Program
| #include <stdio.h> o o T
#include<conio h>
void main()
{
clrser(): Output
char input; Piease enter a character : 5
printf ('Please enter a character ). | DIGIT
scanf (*%c” &input), if the user enters a digit e.g. 5, then
If (input >= '0" && input <= ') “DIGIT" is displayed on the screen.
{
printf (*DIGIT\n"), Please enter a character | k
} NOT DIGIT
eise
{ If the user enters another e.g. k, then
printf (*NOT DIGIT\"}; “NOT DIGIT" is display as the condition
) turns false.
getcn();
i

If there are more than one instruction under if statement or else statement, enclosed
them in the form of a block (enclosed in curly braces). Otherwise, the compiler considers only one
instruction under it and further instructions are considered independent.

C language also provides an if-glse-if statement that has the following structure.

if (condition 1)
Code to be executed If condition 1 I; true;
else If (condition 2)
Code to be executed If condition 1 Is false but condition 2 Is true;

TOTTTRP P

else If (condition N)

Code to be executed If all pravious conditions are false but condition N is true;

alsa

Code to be executed if all the conditions are false;



Q. Write a program that takes p

ge' marlgs of student as Input and displays his

grade.
Following table shows grades distribution criteria:
Percentage Grade
BO% and above A

70% - B0% B
60% - 70% [
50% - 60% D
Below 50% F

Program

#include=stdio.h>

void main()

{

cirser(),
fioat percentage,

printf ("Enter the percentage:”),

scanf ("%!, &percentage),

{

if (percentage >= B0)
printf ("A\n"),

else if (parcentage >= 70)
printf ("B\n");

else if (percentage >= 60)
printf ("C\n");

eise if (percentage >= 50)

printf ("Din");

eise

printf ("Fin").

LEENU;




Q. What is nested selection structure? Explain with the heip of structure.
The general structure of an if-else statement given below:
if (condition)
{

Associated Code
}

Associated Code
}

The associated code with if statement or with an else statement can be any valid C
language set of statements. It means that inside an if block (enclosed in curly braces) or inside an
else block (enclosed in curly braces), we can have other if statements or if-alse statements It
also means that inside those inner if statements or If-else statements we can have even more if
statements or if-else statements and so on, Conditional statements within conditional statements
are called nested selection structures.

All the following structures are valld nested selection structures.

Nested Selection Structure 1 Nested Selection Structure 2

- i s if (condition1 is true)

if (condition1 is true) . if (condition2 s true)
if (condition 2 is true) :

) Associated code

Associated code

else e .
Asspciated code if (confﬂtlons is true)

Associated code
Nested Selection Structure 3 Nested Selection Structure 4
if (condition1 is true)

if (condition1 is true) if (condition2 is true)
if (condition2 is true) Associated code
Associated code else

else Associated code
Associated code else

else if (condition3 is true)
if (conditions is true) Associated code
Associated code else

Associated code




Q. Describe the use of nested sslection structures with the help of example?

Nested selection structure is used for decision making in C language. In order to
understand the usage of nested selection structures, let's consider the following example.
Example:

An electricity billing company calculates the electricity bill according to the following
formula.

Bill Amount = Number of Units Consumed x Unit Price

There are two types of electricity users i.e. Commercial and Home Users. For home
users the unit price varies according to the following:

Units Consumed Unit Price
Units < =200 Rs. 12
Units > 200 but Units < = 400 Rs. 15
Units > 400 Rs. 20

For commercial users, the unit price varies accerding to the following:

Units Consumed . Unit Price
Units < = 200 Rs 16
Units > 200 but Units < = 400 Rs 20

Units > 400 Rs 24




Write a program that takes the type of consumer and number of units consumed an
Input. The program then displays the electricity biil of the user.
Program:
#include<stdio.h>
#include<conio.h>
void main )
{ clrser();
int units, unit_price, bili;
char user_type;
printf{("Plsase enter h for- home user and ¢ for commercial user: ");
scanf(*%c", &user_type);
printf ("Please enter the number of units consumed: ),
scanf(*%d", &units);
if (units < = 200)
if (user_type =='h')
unit_price = 12:
else if (user_type= ='¢")
unit_price = 15;
else if (units > 200&& units <= 400)
if (user_type =="h')
unit_price = 15;
else if (user_typa =='¢)
unit_price = 20,
else ‘
if (user_type =="h")
unit_price = 15;
else if (user_lype=='c)
unit_price = 24;
bill = unit * unit_price;
printf(*Your electricity bill is %d" , bill);
getch():

}

Q. Write & program that displays larger one out of the three given numbere.
Program

include <stdio.h>

void mainQ

{ intn1, n2, n3;
printf ("Enter three numbers”),
scanlt ("%d%d%d", &n1, &n2, &n3);
if (n1>n2 && n1 > n3)
printf ("The largest number is %d", n1);
else if (n2 > n3 && n2 > n1)
printf ('The largest number is %d", n2);
else
printf ("The largest number is %d", n3);




Q. Write a program that calculates the volume of cube, cylinder and sphere according to
the choice of user.

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

void main ()

{
clrscr{);
int choice,
float volume:

pnntf ("Find Volumen);

printf (*1. Cube\n2.Cylinder\n3.Sphere\nEnter your choice.");
scanf ("%d", &choice),

if {choice == 1)

{
float length;
printt ("Enter Length: "),
scanf (“%f * &length);
volume = length * length * length,
printf ("Volume is %f “ , volume);
}

else if (choice == 2)
{
floal length 1, radius1,
printf {"Enter Length: );
scanf ("%f ", &length1);
printf ("Enter Radius: ");
scanf ("%f ", &radius1);
volume = 3,142 * radius1 * radius1 *length1,
printf ("Volume is %f ", volume);

}

else If (choice == 3)

{
float radius;
printf ("Enter Radius: “);
scanl ("%f ", &radius);
volume = 3.142 * radius * radius * radius;
printf ("Volume is %f ", velume},

} .

else

printf ("Invalld Choice");
)
getch();




Exercise

Q1 Muitiple Choice Questions

8r.

No Quaestion A B c D
1 ﬁmdmmal logic hoips Decisions iterations | traversing all
statements describe the
2 | sequence in which statements of the Loop Conditional | Control All
program should be executed.
Compiler
3 In if statement, what happens if | Program :’f:&?‘:‘ Funhorl asks to
condition Is false? crashes Sror EpitiE change
condition
inta =5;
if (a<10)
ar+,
else ; both (a)
4 if (@a> 4) Lo a- and (b) None
a--;
Which of the following statements will
execute?
Which of the following is the condition = < R 0
5 | to check ais a factor of ¢? at%c=s0 | chaz=0) aom=l) | at
: anthmetic,
§ [A Condlon can e AN— | arithmetic | relational | logical | relational
P or logical
An if statement inside another if decompos
7 | statement is called structure, | Nested boxed | ‘vepeated od
A sel of multiple instructions
8 |enclosed in braces is called Box List block Job
a
Key
3 4 7
A c c A - A D A c

Q2. Define the following.

1) Control Statements

2) Selection Statements

3) Sequential Control

4) Condition

§) Nested Selection Structures

See at page No. 70
See at page No. 70
See at page No. 94
See at page No. 96
See at page No. 96




Q3 Briefly answer the following questions.
1) Why do we need selection statements?

See at page No. 70

2} Differentiate between sequential and selection statements.

Sequential Statement

Selection Statements

Sequental control s the defaull control
structure Iin C language. According to the
sequential control, &l the stalements are
executed in the given sequence.

The statements which help us to decide which
statements should be executed next, on the
basis of conditions, are called selection
stalements.

3) Differantiate between If statemant and If else statemant with an example.
4) What is the use of nested selection structures?
5) Write the structurc of if statement with brief description.

See at page
No. 70475

See al page No. 79
See at page No. 70

Q4. Identify errors in the following code segments. Assume that variables have already

been declared.

a) if (x=10)
printf ("Good").
b) fla<b&&b<eg)
sum=a+b+c
else
multiply=a*b "¢
c) ifla<7=<b)
printf ("T°),
d) ifja==b&|x==y)
flag = lrue;
else
flag = false;
@) if (sum == 60 | | product == 175)
printf {"Accepted %c), sum);
else
if (sum >=45 || product > 100)
printf ("Considered %d" , sum),
else

printf ("Rejected”)

Error: Invalid sign = in C language.

Error: ; is not used in if statement
(Syntax Errar).

Error: 7 is printing as string.

Error: Invalid syntax of AND and OR
operator (&]).

Error: Double quotes are missing at
printf ("Accepted %c), sum); and %d
should be used instead of %c.




Q5 Write down output of the following code ugl"nenh.

a) inta=7 b=10
a=a+b
if(a>2088&b<20)
b=a+b
printf ("a = %d, b = %d", a, b);

b) intx =45

<)

if(x +20*7 == 455)
printf ("Look's Good"),
else
printf ("Hope for the Best"),

charcl='Y', c2="N'
intn1=5n2=8;
nt=nlt+1;
cl=¢c2;
i (n1==n2&&cl1 ==c2)
printf ("%d = %d and %c = %c" , n1, n2, ¢1, ¢1);
else
if(n1<n2&& ¢l ==¢2)
printf ("%d < %d and %c = %c", n1, n2, c1, c2);
else
printf ("Better Luck Next Timel"),

Output: a=17, b=10

Output: Hope for the Best

Output: 6<8 and N=N




d) inta=34,b=32,c=7,d=15

—

a=b+c+d

Output: a=15360, b=224, c=22, d=484

if (& < 100)

a=a‘2

b=b*c

c=c+d,

if(a>b&&c==d)
{

oo
owon
ooa

}
elseif(a>b & c>d||b>=d+q)
{
e

d c
a=b*b:

"non

}
pnintf (“a=%4d, b=%d, c=%d, d=%d", 3, b, ¢, d);

intx=5y=72=9,

f(x%2==0)

X++,

else
X=y+ 2z
printf (" x = %d\n", x);
f(x%2==188y%2==1882%2==1

printf (“Alf are Odd*), s

if(x>yllx<2z)

f(x>y)
y¢+;
alse
f(x<z)
X4+,

}
printf ("x = %d. y = %d, z = %d", x, y, 2),

Output: x=6, y=7, z=9




Programming Exercise
Exerciss 1

Write a program that takes two Integers as Input and tells whather first one Is a factor of
the second one?

Program
#include<stdio h>
#include<conio.h>
| #include <math h>
int main()

{

clrser();
intn1, n2

S ela A Output |
printf{ "Input the first integer : “ ); - -
scanf("%d", &n1); Input the first integer : 9 . I

Input the second integer

printf( "Input the second integer. " ); 9is a Factor of 3

scanf{"%d", &n2),

if(n1% n2 == 0)

printfl "\n %d Is a Factor of %d \n", n1,n2 ),
alsa

printf{ "\n %d is not a factor of %d. \n", n1, n2 );
getch(),

)

Exercise 2
Write a program that takes a number as input and displays "YES" If the input number is a
multiple of 3, and has 5 in unit's place e.g. 15,75.

Program
#include<stdio h=
#include<conic h>
#nclude <math.h>
int main()

{

clrscr();

intni;

printf( "Input Any number :" );

scanf("%d", &n1);

if(n1%3==0)

printf( "YES %d ,%d",n1,n1*5),
} getch().
Output
Input Any number ; 15
YES 15,75




Exercise 3
Following is the list of discounts availabie in "Grocery Mart".

Total Bl Discount
1000 10%
2500 20%
5000 35%
10000 50%

Write a program that takes total bill as Input and tells how much discount the user has got
and what is the discounted price?

Program .

#include<stdio h>

#include<conio. h>

#include <math h>

int main()

{

clrser(),

int total_bill;

printf( “Enter your Total Bill :" );

scanf("%d", &total_bill);

if(total_bill >=1000 && total_bill <= 2499)

printf("Discount = %d\nDiscounted Price =%f *,10,total_bili*0.1);
else if(total_bill >= 2500 && total_bill <= 4999)

printf{("Discount = %d\nDiscounted Price =%f “,20,total_bill*0.2);
else if(total_bill >= 5000 && total_bill <= 9999)

prntf("Discount = %d\nDiscounted Price =%f “,35 total_bill*0.35),
else if(total_bill >= 10000)

printf("Discount = %d\nDiscounted Price =% ",50,total_billI*0.5);

) geteh();
| Output
Enter your Totai Bill : 10000
Discount = 50

Discount Price = 5000.000000




Exercise 4

Writs a program that takes as Input, the original price and sale price of a product and tells
whether the product Is sold on profit or loss. The program should also tell the profitioss
percentage.
Program

#include <stdio h>
#include<conio h>
#include <math h>
int main()

{

clrser():

int cp,sp, amt;

" Input cost price and selling price of a product */
printf("Enter cost price: ");

scanf("%d", &cp);

printf("Enter selling price: "),

scanf("%d", &sp),

if{sp>cp)

{

/* Calculate Profit */
amt=sp-cp;
printf("Profit = %d", amt);

else if(cp>sp)

{

/* Calculate Loss */
amt=cp - sp;

printf("Loss = %d", amt);

}

eise

{

/" Neither profit nor loss */
printf(“"No Profit No Loss.");

}
geteh();
}
Output
Enter cost price ; 1000
Enter selling price : 1500
Profit = 500




Exercise d
Write a program that takes as Input, the lengths of 3 sides of a triangle and telis whether It
is a right angle triangle or not. For a right angled triangle,
hypotenuse® = base’ + helght’.
Program
#include <stdio.h>
#include<conio.h>
#include <math h>

int main()

{
clrser():
intx.yz,

printf("Input the three sides of a triangle :\n");
scanf("%d %d %d",&x &y,&z),
iH((x*x) + {y"y) == (22} || (xX) + (2°2) == (y"y) || (y"y) + (z°2) == (x"X) )

{
prntf("It Is a right angle triangle!\n"),
}
else
{
printf("It is not a right angle triangle'\n"),
}
getch().
)
Output
input the three sides of a triangle :
7
3
5

Itis not a right angle triangle!




Exercise 6
Following is the eligibility criteria for admission in an IT University.
= At least 60% marks in Matric.
= Atleast 65% marks in Intermediate (Pre-Engineering or ICS).
= At least 65% marks in entrance test.
Write a program that takes as Input, the obtained and total marks of Matric, Intermediate
and Entrance Test. The program should tell whethaer the student Is eligible or not.
Program )
#include <stdio h>
#include<canio.h=>

#include <math.h>
int main()

¢ clrser();
int omm, tmm,omi, tmi,ome, tme;
printf("Enter Your oblained marks in Matric ."),
scanf("%d" &omm),
printf{"Enter Total marks in Matric"),
scanf("%d", &tmm),
printf(*Enter Your oblained marks in Intermediate .");
scanf("%d", &omi);
printf{"Enter Total marks in Intermediate "),
scanf("%d", &tmi); .
printf{"Enter Your ablained marks in Entrance "),

scanf("%d" &ome),
printf{"Enter Total marks in Entrance :");
scanf("%d" &tme);
if{({omm*100) / tmm) > 60 && ({omi*100) / tmi ) > 65 && ((ome*100) / tme ) > 65)
{
printf{"You are Eligible for Admission”), Output : :
Enter Your obtained marks in Matric : 833
ilse Enter Total Manf.s in Matric : 1050 _
Enter Your obtained marks in Intermediate : 804
{ Enter Total Marks in Intermediate : 1100
printf{"Not Eligible”); Enter Your obtained marks in Entrance : 72
Enter Total Marks in Entrance : 100
getch(); Your are Eligible for Admission




Exarcise 7

Write a program that calculates the an employee can get on the following basi
Salary Experience with Company Bonus Tasks Bonus

E 10000 2 Years 5 1500
10000 3 Years 10 2500
25000 3 Years 4. 2000
750[? : 4 Years 7 3500
100000 5 Years 10 5000

The program should take as input, the salary, experience and number of bonus tasks of the

employee. The program should display the bonus on the screen.

. Program

#include <stdio.h>
#include<conio h>
#include <math.h>
int main()
{
clrser(),
int salary experience, bonus_task;
printf("Enter Your salary. ”),
scanf("%d", &salary);
print{("Enter Your Experience. ),
scanf("%d" &experience),
printf("Enter Your Bonus task:");
scanf("%d", &bonus_task),
if(salary == 10000 &8 expenence == 2 && bonus_task == 5)
printf("Bonus is = %d",1500);
if(salary == 10000 && experience == 3 && bonus_lask == 10)
printf("Bonus is = %d",2500);
f(salary == 25000 && experisnce == 3 && bonus_task == 4)
printf("Bonus is = %d",2000);
if(salary == 75000 &8& experience == 4 && bonus_task == 7)
printf("Bonus is = %d",3500);
if(salary == 100000 && experience == 5 && bonus_task == 10)
printf("Bonus s = %d",5000);
} getch():

Qutput

Enter your salary: 10000
Enter Your Experlence: 2
Enter your Bonus task. 5
Bonus is = 1500
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SHORT QUESTIONS

1. What do you know about Control Statements?
Ans: In order o solve a problem, control statement is used to control the flow of execution of a
program. Sometimes there is also need to execule one set of instructions if a particular condition
is true and another set of instructions if the condition is false.
2. What are the types of control statements?
Ans: There are three types of control statements in C language.
Sequential Control Statements  Selection Centrol Statements  Repetition Control Statements
3. What is sequential control?
Ans: Sequential control is the defaull control structure in C language. According to the sequential
contral, all the statements are executed in the given sequence,
4, What Selection Statements?
Ans: The statements which help us to decide which statements should be executed next, on the
basis of conditions, are called selection statements.
5. How many types of selection statement have?
Ans: There are two types of selection statements.
If staterment If-eise statement

8. What Is the use of if statement?
Ans: C language provides if statement in which we specify a cendition, and assoclate a code to
it. The code gets executed if the specified condition tums out to be true, otherwise the code does
not get executed.
7. Write down the Structure of if statement.
Ans: If statement has the following structure in C language:

if {condition)

{
Assoclated Code

}

8. What is the purposae of If in If statement structure?

Ans: In if statement structure, if is a keyword that is followed by a condition inside parentheses
() A condition could be any valid expression Including arithmetic expressions, relational
expressions, logical expressions, or a combination of these.



9. Draw a flow chart to shows the 10. Draw the flow chart for the structure of
basic flow of if statement. if-else statement.

Fal IF
alse

Associated Code Code l:vsiiocnated Code ?vs;gcnated
ELSE statement IF statement
() ) e J

11. Why If-else Statement Is used In C language? )

Ans: It executes the set of statements under if statement if the condition is true, otherwise
executes the set of statements under eise statement.

12. Write down the general structure of if-else statement?
Ans: General structure of the if-else statement is as follows:

If (condition)

{
Assoclated Code

}

{
Associated Code

}

Assoclated code of If statement is executed if the condition is true, otherwise the code
associated with else statement is executed.
13. Define compound statement.
Ans: A set of multiple instructions enclosed in braces is called a block {enciosed in curly braces)
or a compound statement.
14. How you can close If and if eise statement?
Ans: If there are more than one instruction under if statement or else statement, enclose them in

the form of a block (enclosed in curly braces). Otherwise, the compiler considers only one
instruction under it and further instructions are considered independent.



15. What is Nested Selection Structures?
Ans: Conditional statements within conditional statements are called nested selection structures.

16. Write general structure for nested selection structure?
Ans: Following general structure is true for nested selection structure.

if (condition 1 is true)
if (condition 2 is true)
Associated code
else
if (condition is true)
Associated code

17. Write the if-else-if statement structure?
Ans: C language also provides an if-else-if statement that has the following structure.

if (condition 1)

Code to be executed If condition 1 Is true;

else if (condition 2)

Code to be executed if condition 1 Is false but condition 2 Is true;

else if (condition N)

Code to be executed if all previous conditions are faise but condition N is true;

eise

Code to be executed If all the conditions are faise;

18. What common mistakes we do In compound statement?

Ans: In compound statements, it is a common mistake to omit one or two braces while typing. To
avoid this error, it is better to type the opening and ciosing braces first and then type the statements
in the block (enciosed in curly braces).

19. Write use of nested selection structure?
Ans: Nested selection structure is used for decision making in C language.

20. Define Condition?
Ans: A condition could be any valid expresslon including arithmetic expressions, relational
expressions, logical expressions, or a combination of these.



Unit 4
DATA AND REPETITION

Q. What Is Data Structures? Which data structure mostly used In C programming?

Data structure is a container to store collection of data items in a specific layout.
Different data structures are available in C programming language, however an array is one of the
most commonly used data structures.
Array

An array is a dala struciure that can hold multiple values of same data type e.g an Int array
can hold multiple integer values, a float array can hold multiple real values and so on. An important
property of array is that it stores all the values of same data type of data at consecutive locations inside
the computer memory.

Q. How can you declare an array? Briefly describe the three parts of array declaration.

In C language, an array can be declared as follows:

type of data to be

stored in array elements that can be stored

[ maximum number of

O iy ey
data_type array_namefarray._size];
I.—r__l

identifier of
array

If we want to declare an array of type Int that holds the daily wages of a laborer for seven
days, then we can declare it as follows:

int dally_wage[7]:

Following is the example of the declaration of a fioat type array that holds marks of 20
students.

float marks[20];

Q. Explaln Initialization of Array with the help of example?

Assigning values to an array for the first time, (s called array initialization. An array can be
initialized at the time of its declaration, or later. Array initialization at the time of declaration can be
done in the following manner.

Data_type array_name|[N] = {value1, value2, value3,...
Example:

Following example describe the declaration and initialization of a float array to store the
heights of seven persons
float height [7] = (5.7, 6.2, 5.9, 6.1, 5.0, 5.5, 6.2);

Example

Here is another example that initalizes an array of characters lo store five vowels of English

language.

ceveennnnValUBN);



char vowels[5] = {"a", 8", 'I', '0", 'u');

if we do not initialize an array at the time of daclaration, then we need to Initialize the amray
elements one by one. It means thal we cannot initialize all the elements of array in a single statement.
This is explained by the example below.

void main() ERROR' iniialization whole amay after declaration not
( allowed

int array(5]; ]

array|8] = {10, 20, 30, 40, 50); <
}

The compiler generates an error on the above example code, as we try to initialize the whole
array in on= separate statement after declaring it

Q. How we can Access array elements? Briefly Explain.

Each element of an array has an index that can be used with the array name as array_name
[index] to access the data stored at that particular index.

First element has the index 0, second element has the index 1 and so on. Thus height [0]
refers to the first element of array height, height [1] refers lo the second element and so on, e.g.

float height [7] = (5.7, 6.2, 5.9, 6.1, 6.0, 6.5, 6.2);
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Thisfigure shows graphical representation of array height Initlalized

Q. Write a program that stores the ages of five persons In an array, and then display on screen.
Program

#include<stdio.n>

#include<conio. h>

void main()

{

clrscr();

int age [5};

age [0] = 25,

age (1) = 34,

age (2] =29;

age (3] =43,

age (4] =19;

printf{*The ages of five persons are : %d, %d, %d, %d, %d", age [0}, age [1), age [2), age [3), age [4]);
getch(),




Q. write a program that takes the marks obtsined In 4 subjects as Input from we user,
calculates the total marks and display on screen,

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

{

cirser();

fNoat marks (4], total_marks;

prntf("Flaase enter the marks obtained in 4 subjects: ");
scanf("%%MP6r6f * &marks[0] &marks[1], &marks{2], &marks{3]);
total_marks = marks{0] + marks[1] + marks[2] + marks[3],

printf {"Total marks obtained by student are %f *, lotal marks);
geich(),

Q. How variables can be used as array Indexes? Explaln with the help of example.
A very important feature of arrays is that we ¢an use varables as amay indexes e.g. consider
following program:
Example:
Program

#include<sidio h>
#include<conio.h>
void main{)

{

clrscr();
int array [5] = {10, 20, 30, 40, 50};
inth
* Following statements ask the user to input an index into variable i. */
printf('Plesse enter the Indsx whose valus you want to display™);
scanf("%d", &i);
I Following statement displays the value of the array at the index entered by user. */
printfC"The value Is %d", array{i]);
) geteh();

The following program explained that when we change the value of a variable, its later usage uses the
updated valua.




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

{

cirser().

int array [5] = {10, 20, 30, 40, 50},

inti=2;

/I* Following statement displays value 30, as i contains 2 and the value at array{2) is 30 */
printf(“%d", array{i]);

i++,

I* Following statement displays value 40, as | has been incremented to 3 and the value at
array (3] is 40. "/

printf{"\n%d", arrcufi]),

getch();

}

Q. What Is Loop Structure? Describe the general structure of loops?

If we need to repeat one or more statements, then we use loops. For example, if we need to write
Pakistan thousand times on the screen, then instead of writing printf ("Pakistan”), a thousand times,
we use loops. C language provides three kinds of loop structures:

1. Forloop

2. While loop

3. Do While loop

General structure of loops

If we closely observa the process that humans follow for repeating a task for specific number
of times then it becomes easier for us to understand the loop structures that C language provides us
for controlling the repetitions.

Let's assume that our sports instructor asks us to take 10 rounds of the running track. How do
we perform this task? First we sel a counter to zero, because we have not ys! taken a single round of
the track. Then we start taking the rounds. Afler each round we increase our counter by 1 and check
whether we have compisted 10 rounds or not yet. If we have not yet completed the 10 rounds then we
again take a round, increase our counter by 1, and again check whether we have taken 10 rounds or
not. We repeat this process till our counter reaches to10.

Different programming languages follow similar philosophy in the loop structures for repeating
a set of instructions.

Q: Explain the General syntax of for loop with flowchart and example.

In C programming language, for loop has the following general syntax.
for (initialization; condition; | nent/d t)— For loop Statement

(

)
' nde =tand the for loop structure let's look at the following flow chart.

Code to repeat —— Body of for loop



From the flow chan, we can observe the following sequence.

1. [Initialization is the first part to be executed in for loop. Here we initialize our counter variable
and then move to the condition part.

2. Condition is checked, and if it turns out to be false, then we come out of loop.

3. Ifthe condition is true, then bedy of the loop is executed.

4. After executing the body of loop, the counter variable is increased or decreased depending on
the used logic, and then we again move {o the step 2.

After executing the body of loop, the counter variable Is Increased or decreased depending on the

used logic, and then we again move to the step 2.

Example:
Program * | Start Flowchart:
#include<stdio.h>
#include<conio.h>
void TaHi0 Increment/
{ Decrement
for(int i = 0; i< 3; i++4) 1
{
e Execute
printf ("Pakistan\n"); r
) Associated Code
}
Cutput
Pakistan
Pakistan
Pakistan
Description

[

2.

|f we observe the written code and compare it to the flowchart description, we can see the

following sequence of execution,

Initialization expression is executed. |.e. Int | = 0. Here counter variable | is declared and initialized
with value 0.

Condition is tested, i.e. I<3. As variable | has value 0 which Is less than 3 so condition tums out to
be true, and we move to the*bedy of the loop.

Loop body is executed, i.e. printf ("Pakistan \n"); thus Pakistan is displayed on screen.
Increment/decrement expression is executed, i.e. | + +. Thus the value of | is incremented by 1. As
variable | had value 0, so after this statement | contain value 1.

Now condition is again tested. Because, value of i is 1 which is less than 3 so condition again
tumns, out to be true and loop body Is executed again i.e. Pakistan is again displayed on screen.
The value of | gets incremented to 2.

Now condition is again tested. Because, value of | is 2 which is less than 3 so Pakistan is again
displayed on screen. The value of | gets incremented to 3.

Now condition is again tested. Because, value of | is 3 which is not less than 3, so the condition
tums out to be false and control comes out of the loop and output displayed on the screen,




Q. Define countar Variable in for loop?

A counter vanable is a variable thet keeps track of the number of tmes a specific pieca of
code is executed. For loop use the counter variable whose values Is increase or decrease with each
repetition of the lcop.

Q. Write a program thit displays the values from 1 - 10 on the computer screan.

Program
#includa<stdia h>
#include<conio h>
void main()

{

clrser(),
for{inti =1, <= 10, ++)

{

printf(*%d\n® , i)
)

geteh(),

}
Description

Consider the above program:

1 First of &ll, the value of | is set to 1 and then condition |s checked,

2 As the condition is true (1<=10) so loop body execule. As in the loop body, we are displaying
the value of the counter variable, so 1 is displayed on console (screen).

3 ARer increment, the value of | become 2. The condition is again checked it is true as (2<=10)
50 this lime 2 |s printed

4 The procedure continues till 10 are displayed and after increment the value of | became 11.
Candition is checked and it turns out to be false (11>10) so the loop finally terminates after
printing the numbers from 1 to 10,

Always make sura that the condition becomes false at some point, octherwise the loop repeats
infinitely and never terminates.
Iteration:

Iteration is the process where a set of instructions or statements are executed repeatedly for a
specific number of time until a candition becomes false,




Q. Write a program that calculates the factorial of 2 number Input by user.

Program Logic:

When we want to solve a problem progremmatically, first we need to know exactly what we
want to achieve. In this example, we are required to find the factorial of a given number, so first we
need to know the formula to find factorial of a number, .

Ni=1*2434* ... *(N-1)*N
We can see the pattern that is being repeated, so we can solve the problem using for loop.
Program
#include<stdio.h>
#include<conic.h>
void main()
{
clrscr().
intn, fact =1,
printf{"Please enter a pesitive number whose factorial you want lo find");
scanf("%d", &n);
for(int 1 = 1; == n; i+4)
fact="fact*i;
}
printf{*The factorial of input number %d is %d", n, fact);
getch):
}
Description

The below table shows the working of program, if the input ber Is 5. It describes the
changes In the values of variables at each iteration.

Iteration Value of countar Condition Loop body Result
fact=1
1 =1 TRUE(1<=5) fact = fact %) fact=1"1=1
2 (=2 TRUE(2<=5) fact = fact *i fact=142=2
3 i=3 TRUE(3<=5) fact = fact % fact=2'3=6
4 i=4 TRUE[4<=5]_ fact = fact i fact=6"4=24
5 =5 TRUE(5<=5) fact = fact*| fact=24"5=120
& =6 FALSE (6>5) 120 Sbomon.




Q. What Is Nested Loops structure? Why do wa use nested loops?

A loops inside another Icops is called nested loop. The general structure of nested loop is.

for (Inltialization; condlition; Increament/decremant)

{

Code to repeat

}

We can observe that Code to repeat could be any valld C language code. It can aiso be
another for loop &.g. Tha following structure Is a valid loop structure,

for (Initlalization; condition; increment/decrement)

for (Inltialization; condition; Increment/decroment)
{

Code to repeat
)

}
When we use a loop inside ancther loop, it is called nested loop structure. When we want to

repeat a pattern for multiple times, then we use nested loops, e.g. if 10 times we want to display the
numbers from 1 - 10. We can do this by writing the code of displaying the numbers from 1 -10 in
another loop that runs 10 times.

Q. Write a program that 5 times displays the numbers from 1- 10 on computer screen.

Program

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

{

clrser(),
for(inti = 1; I<= §; {+4)

{
for(intj = 1, ] <= 10; j++)

{
printf("%d *, j).
}
print(*\n");
)
getch();
}
Output
123456878810
5678910

1234
1234
1234
1234




Description

1.

3

4.

As we understand the working of inner loop, so here let's focus on outer loop.

For (he value | = 1, condition In outer loop is checked which is true (1 < = 6), so whole Inner loop is
executed and numbers from 1 -10 are displayed.

When control gets out of inner loop, printf {"\n"); Is executed which inserts a new line on conscle
(screean),

Then | Is Incremented and it becomes 2. As it is less than 8, so condition Is true. The whole Inner
loop is executed, and thus numbars from 1 -10 are again displayed on screen. Coming out of the
inner loop new line is inserted again.

Afer five times displaying the numbers from 1 - 10 on screens, the value of | gets incremented to
€ and condition of outer loop turns faise. So outer loop also tarminates,

Q. Write a program to display the followlng pattarn of stars on screen.

Program

{

}

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

clrser();
forfint | = 1 I<=8; |++)

LA B O
* ¥ % F ¥
* ¥ % %

* % ¥

* %

for(intj= 1, <=1, j++)
printf (***);
printf (*\n%),
}
getch():

| Description

1.
2

Here |s the description of above code,

As we have to display 6 lines conlaining stars, so we run the outer loop from 1 to 6.

We can observe that in the given pattern we have 1 star on 1st line. 2 stars on 2™ line, 3 stars on
3™ line and so on. So, the inner loop Is dependent on the outer loop, |.e. if counter of outer loop is
1 then inner loop should run 1 time, if the counter of outer Icop is 2 then inner loop should run 2
times and so on. So, we use the counter of outer ioop in the termination condition of inner loop i.e.
==

When outer loop counter | has value 1, inner loop only runs 1 time, so only 1 slar is displayed.
When outer loop counter is 2, the inner loop runs 2 times, so 2 stars are displayed and the
process is repeated until 6 lines are complete

Outerloop define how much time * line print and inner loop prints * on screen,




Q. Write a program that counts multiples of a given number lying between two numbers,
Program

#include <sltdio h>

#include<conio h>

void main ()

{

clrser();

int n, lower, upper, count = 0;

printf ("Enter the number: *);

scanf ("%d", &n);

printf (“Enter the lower and upper limit of multiples:\n"};
scanf ("%d%d", &lower, &upper),

forfint | = lower; i<= upper; i++)

if(i % n == 0)

count++;

printf {"Number of mulliples of %d between %d and %d are %d", n, lower, upper, count),
getch(),

)

Q. Write a program to find even numbers In Integers ranging from n1 to n2 (where n1 Is greater
than n2).

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

{

clrser();

intn1, n2;

printf ("Enter the lower and upper limit of even numbers:\n"),
scanf ("%d%d", &n2, &n1),

ifin1=n2)

for(int i = ni;i>= n2;1 =)
if(i% 2 ==0)
printf("%d" , 1);

}
geten(),




Q. Write a program to d 1 hether a glven ber is prime number or not.

Program
#include <stdio.h>
#include<conio.h>
veid main ()
{
cirser();
intn;
Intflag = 1;
printf (“Enter a number; “);
scanf ("%d", &n);
for (int i =2, [< n, i+4)
if (n% | ==0)
flag=0;
}
if (Nag == 1)
printf (This is a prime number”);
else
printf ("This is not a prime number”);
getch();
}
Q. Write a program to d y prime b ging from 2 to 100.
Program
# Include<stdio.h>
#include<conio.h>
int main ()
{
cirser();
int flag,
for (int | = 2; | <= 100, [++)
{
flag=1;
for (inli =2, i< ) 1++)
H () %! ==0)
{
flag=0;
}
}
if (flag ==1)
printf ("%d *, )i
}
}
; getch();




Q. What Is difference betwesn Loops and Arrays? How loops can bs used to read and write
values In arrays.

As variables can be used as amay indexes, so we can use |oops to perform different
operations on arrays. If we want to display the whole array, then instead of writing all the elements one
by one, we can loop over the array elements by using the loop counter as aray index.

The methods to read and write values in arrays ars as under.

1) Writing values in Arrays using Loops:

Using loops, we can easlly take Input In arrays. If we want to take Input from user In an array of
size 10, we can simply use a loop as follows:
I inta[10),

forfint i = 0; i< 10; i++)
| scant ('%a", &afi)):

Write a program that assigns first § multiples of 23 to an array of size 5.
Program

“#include<stdio h>

void main()

{

Int multiples{s};
for (inti =0, i <5; i++)
multiples[ij= (i + 1)*23;
)
2) Reading values from Arrays using Loops:
Loops help us in reading the vaiues from array. The following code can be used to display the
elements of an array having 100 elements:
for (int 1 = 0; i< 100, i++)
printf("%d “, a{i));
The following code can be used to add the entire elements of an array having 100 elements.

int.sum = 0;
for(inti = 0; i< 100; i++)
sum = sum + a[i};
printf("The sum of all the elements of array is %d", sum);

Write a program that adds corresponding elements of two arrays.
Program

#includa <stdio.h>

void main ()

{

inta{]=(2 3, 54,22, 67, 34, 29, 18},
intb[]=(85, 73,26, 10, 4, 2, 84, 26},
for (inti = 0, i<8, i++)

printf (“%d", ai] + bi]);




Q1 Multipts Choice Questions

Exercise

o Question A B c D
No
1 | Anarayisa structure Loop Control Data Conditional
Array  element  stored at :
2 riemory locations, Contiguous | Scattered Divided None
If the size of an array 1s 100, the
8 range of indexes will be___ i 0400 1-400 2102
structures aliows -
. repetition of a set of instruction. Loop Corndana) Gohtrol Data
___is the unigue identifier used Array 2 '
P to refer to tha array. Daialype name Array sz
Array can be initiahzed | Althe time
6 declaration. of After Before Botha&b
4 Using loops inside loop is called For While Do-while N
8 ‘—Jﬁm HOERTACITIE Sxwonins Condition Body Initialization = Increment/Decrement
- - T
9 _.__make !l Sitis 1ot and Loops Cenditions | Expression | Functions
write values in array
To initialize the array In a single ;
10 | statement, initialize it :: Fie fime After Before Botha &b
declaration
Key
1 2 | 3 4 5 6 i/ 8 9 10
[} A | A A B A D [ A A
Q2 Define the following terms.
1) Data Structure See at page No. 87
2) Array See at page No. 97
3) Array Initialization See at page No. 97
4) Loop Structure See at page No. 100

5) Nested Loop

Q3. Briefly answer the following Questions,

1) Is loop a data structure? Justify your answars.

See at page No. 104

Ans: A loop is not a data structure because data structure means it is a specific layout of computer
memory to store collection of data items, while loop is used to repeat a set of statements.

2)

What Is the use of nested loops?

See at page No. 104

3) Whatis the advantage of Initialization array at \hc time of declaration?
Ans: The following are the advantages of initializing an array at the time of declaration;




Save time:

If you initialize array at the run time, it helps 1o save time rather than you enter the amay
manually or with scanf statement.
Save memory:

The initialize array automatically allocates the memory at run time with its data. That improves
the performance of the program,
CPU Friendly:

Once the array Is initialized it can access easily from the CPU for the operation on the amay.
You can perform much faster iteration over the aray.
Deflne the size: -

While initialized the array you have two different choices these are array[n) and amay []. The
array[n) you can define the size of array and if you do not know the size of array you can use amay [ ], it
helps you 1o work on unknown size of array.

4) Describe the structure of a for loop. See at page No. 100

5) How can you declare an array? Briefly describe the three parts of array declaration.

See at page No. 87
Q4 identify the errors in the following code segments. Pegs Yo

a) intal = ({2).03.08);

Error: Parenthesis is not used in array initialization
and single curly braces are used for 1d amray.

b) for(inti=0, i< 10, i++) . bt
print (%", i) I Error: Semicolon is missing inside the loop. ]
c) intal]={1234,5) - x
for (intj=0:j<5:j++) Error:  Square bracket is used instead of
printf (*%d *, ag)); parenthesis in printf statement.

d) floatf=(1.4,35,67.3,59);
int size = 4;
for (intn -1; n ¢ size; n—-)
printf ("%\n", fin));
e) intcount=0
forlint i=4; i < 6;1--)
for{int j=i, | < 45;] + +)
{
count++,
prntf("%count”,count)

Error: Loop condition navar be false.

Ervor: Outer loop never be false. Semicolon is
missing at the end of printf statement.

}
Q5. Write down output of the f ing code

a) intsum=0,p: Output: 25 b) inti;
for (p=5;p<=25,p=p+85) for (i=34,1<=860,i"2)

sum = sum + 5; printf(™**);
pnntf ("sum is %d ", sum),




c) for (inti = 50; i<= 50; i++) Output:
{ =50
for{j=ij>=48,]--) i::

printf () =%d \ 0", ). =50
printf (‘i = %d\n”, i);
1

d) inti,ar{]={2,3,4. 56,7, 8) "
for (i=0,i<7, ++) OQutput:
{ 4

printf (*%d\n” arri] * ari}), ;g
i+ 64
}

e) inti, _
floatari]]={1.1, 1.2, 1.3}, 3;;’03‘60
float al‘Z(. 1= {; 1,22 2.3), 0.000000
for(i=0,1<3 | ++) 0.000000
for§=1;)<3 |+ 2 640000
printf(*%An", ar1[i] *ar2fj] *i* | 5 520000

11.959999
Programming Exercise
Exercise 1 .
1) Use the loops to print the following pattems on console.

Program

#include <stdio.h>

#include<conio.h=>

int main() Output
clrser(), :....
Inth g suine

forfi=1.i<=3,i++)

for(j=1;j<=5j++)
prnt("™");
prnti(\);
}
geten();




2) Use the loops to print the following pattems on console.

A
BC
DEF
GHI
KLMN
Program
#include <stdio.h>
#include<conio h>
[ int main()
{ P
clrser(), Output
char ch="A"; A
for(int 1=1;i<=5:i++) BC
| { DEF
for(int j=1j<=i; j++) GHI
PN %", chi+); My
printf("\n");
}
getch().
}
Exercise 2

Write a program that takes two positive integers.a and b as input and displays the value of a"

Program

#include <math.h>
#include <stdlo.h>
#include<conio.h>
int main()

{

clrser();

int a, b, result; Output
printf("Enter a base number: "); Enter a base number. 2
scanf("%d", &a), Enter an exponent: 3
printi{"Enter an exponent: "); 2°3=8

scanf("%d", &by,
result = pow(a, b);

printf("%dA%d = %d", a, b, rasult);
getch ();




Exercise 3

Write a program that takes two numbers as input and displays their Greatest Common Divisor (GCD)
using Euclidean mathod, .

Program

#includes<sidio.h>

#include<conio h>

Int main()

{ clrscr();
intm, n;
printf("Enter two integer numbers: "),
scanf ("%d \n %d", &m, &n);

while (n> 0)

{
intr=m%n
m=n;
n=¥,

}
printf ("GCD = %d \n",m});
getch (1
}
Qutput
Enter two integer numbers: 5
15
GCD=5
Exercise 4
Write a program to dispiay factonals numbers from 1 to 7. (Hint Use Nested Loaps)
Solution:
#include <stdio h>
#include <conic h>
int main()

{

clrser();
inti;
unsigned long intfact = 1;
for(int n=1;n<=T n++)
{
forli=n;i>0; =)
{
fact=fact*|;

}
printf{"%d " fact);

L1 2 [ 24 120 720 5040




Exercise 5
Write a program that takes 10 numbers as input in an aray and displays the product of first and last
elament on console.
Program '
#include <stdio h>
#include =conio h=

int main()
{
clrser();
Int num{10};

printf{"Enter 10 Numbers .7);
for(int i =0,i<10;i++)
{

i a
printf{"Froduct of st and last number is =%d" num[C]*num(g]),
geleh ();

scant("%d\n" &numli]);

}
Cutput
Enter 10 Numbers :

;mmgmmmqmm

Product of 1" and last number is = 36

Exerclse 6

Wnite & program thal declares and Initializes an amay of 7 elements and telils how many elements in
the array are greater than 10.

Program
#includa <stdio h>
#include <conio.n>
it main()
{  cirscr)
int num{T]-(Ba1 1.12,14,15,16} count=0; | Output ]
for(int | =0:i<T7;i++) -
{ The Elemants greaier than 10 in array are - 5|
If{num(ij=10)
count++;
i
printf("The Elements greater than 10 in array are :%d",count);

getch();




Solved Activities

Activity 1: Write a program that displays the table of 2.

Program
#include <stdio.h>

#include <conio.h> O:I!PIIK
int main() 2*°1=2
{ 2°2=4
2°3=6
clrser(): Moo
intn=2, |, 2“:3
for (i =1, i<= 10; ++i) 2*5=10
{ 2°6=12
printf("%d * %d = %d \n", n, i, n *i); 2°7=14
) 2+8=16
geleh (), 2*9=18
) 2°10=20

Activity 2: Write a program that takes as Input the marks obtained In matriculation by 30
students of a class. The program should dispiay trgo average mark of the class.
Program

#include <stdio h>

#include <conio h>

int main()

{
cirscr(),
int marks[30],total=0;
float avg,

printf("Enter Marks of 30 students \n");
for(int i=0;1<30,i++)
{
scanf("%d\n", &marks{i));
totai=total+marksli);

}

avg = total/30;

printf("Average Marks is =%f " avg);

getch ();
}
Qutput
Note: All values are entered in consecutive 30 lines, the table refer anly example.
Enter Marks of 30 students
515 | 600 | 450 | 750 | 850 | 477 | 985 | 1052 | 1014 | 914
814 715 625 525 423 498 478 1011 615 698
874 | 748 | 987 | 783 | 879 | 654 | 548 546 564 456
Average Marks is = 701.733333




Activity 3: Write a program that displays the tables of 2, 3, 4, § and 6.

}
geteh ();
)

Program
Solution: Output:
#include <stdi9.h> 2°1=2 5°1=5
fmduda<comoh> 2°2=4 5*2=10
int main() 2+3=8 5°3=15
{ Cins 2°4=8 5%4=20
| 2°5=10 5°5=25
for (inti=1, i<=10; ++i) 2'6=12 5"6=30
{ . . ) 2°7=14 547=35
printf("%d * %d = %d \n", n, i, n * i), 2+8=18 5+8=40
Y. S 2*9=18 5§*9=45
zfr;f(h\n). 2°10=20 5*10=50
f =1, ie=10; ++i
(m('nll ) 9 3*1=3 6*1=6
printf("%d * %d = %d \n", 0, i, n * ); RoaRd fra=12
) 3°3=9 6°3=18
3°4=12 6'4=24
t("\\n");
22:.( ! 3°5=15 8°5=30
. ) : 3°8=18 8°6=236
for (int | = 1; i<= 10; ++i
Pl ) 3+7=21 8°7=42
e g e Wi = 3*B=24 6°8=48
t("%d * %d = %d ", n, i, n*i);
L el 50k 3°8=27 6°9=54
s 3°10=30 8*10=60
n=5;
for (inti =1 i<= 10, ++) 4°1=4
"y - " - ) 4.2=a
) printf("%d * %d = %d \n", n, |, A *i); 4°3=12
T 4"4=18
v s 4°5=20
g - _ 4°8=24
(for(lnn=1.l<=10.++l) 4°7=28
) . 4°8=32
printf("%d * %d = %d \n", n, |, n*); 4°9=238
4*10=40

Output

Note: Table should display below to next tabie and vice versa.




statements, then we use

Sr.
No Question A B c D
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1 collection of data items in a specific Softwara Hardware Data Arrays
a siructure
yout,
An is one of the most commonly
2 use_d Gata structures. Loop Array Flowchert | Algorithm
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C language provides kind of loop
17 Sructas. Three Four Five Six
Which on from the following is not a Do While Check
18 type of loops? For loop Joop While loop oop
is the first part to be executed in A i 3 7
18 _. for loop. Initialization | Declaration | Finalization None
20 | Eachrun of aloop s called an X Declaration | Repetition Iteration Running
When we use a loop inside another Do while
2 | o0p, it s called structure., Else loop | Nestedloop [ While loop loop |
22 When we want lo repeat a pattem for | Repstition Do while Eise 100 Nested
multiple times, then we use z loop loop P loops |
23 We can use ____ inside loop Loop Sequance While Nested
structures Structure structure structurs structure
2 We can use inside if structures Whiie Data loop if
in any imaginable manners. structure structure structures | structures
Data
25 | As can ba used as amay Indexes. Vanables Loop struetire Constants
We can use loops to perform different :
26 operations on ) Information Arrays Loops Data
27 :’;‘;;9—' - we can easily take Inputin | £or ooy | Nestedloop | Amays Loops
help us in reading the vaiues
28 SOMarTay; Loops Array Compiler None
for for for
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. Compilation | Runtime
30 | Can for loop contain another for loop? No Yes Eror Error
KEY:
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1 12 13 14 156 16 17 18 19 20
B [+ A D B [% A D A [}
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SHORT QUESTIONS

1. Define Data Structures.

Ans: Data structure is a container to store coliection of data items In a specific layout.

2. Whatls an Array?

Ans: An array is a data structure that can hold multiple values of same data type and stores all the
values at consecutive locations Inside the computer memory.

3. How we can declare an array of type int?

Ans: If we want to deciare an amay of typa int that holds the dally wages of a laborer for seven days,
then we can declare |t as follows: Int dally_wage[7];



4. How we can declare an array of float type?
Ans: The example of the declaration of a float type amay that holds marks of 20 students are given
balow. float marks[20];
5. What is an Array Initlalization?
Ans: Assigning values to an array for the first time, is called array initialization. An array can be
initlalized at the time of its declaration, or later.
6. How we can Initlallze an array?
Ans: Array initialization at the time of declaration can be done in the following manner.
Data_type array_name[N] = {valuai, valueZ, value3d,..... valueN);
7. Write down the example to declaration and Initialization of a float array to store the helghts
of seven persons,
Ans: float helght[T] = (6.7, 6.2, 6.9, 6.1, 5.0, 5.5, 6.2);
8. Can you declare an array without assigning the size of an array?
Ans: No wa cannot daclare an array without assigning size.
9. Write down the example to Initlalizes an array of characters to store five vowels of English
language.
Ans: char vowals[5] = {'a', "', I', "o, 'u'};
10. How we can Initlalize an array If we do not Inltlalize at the time of declaration?
Ans: If we do not initialize an array at the time of declaration, then we need to initialize the array
elements cne by one. It means thal we cannot initialize &ll the elements of array in a single statement.
11. Can we Initiaiize all the elements of array in a single statement? Explain it with example.
Ans: No, we cannot inliatize all the elements of array in a single statement. The error show in
following example:

void main() ERROR . intialization whole array efter declaration not
{ allowed

int amray[5],

array[5] = {10, 20, 30, 40, 50}, «
}

The compiler generates an error on the above example code, as we try to Initialize the whole amay
in one separate statement after declaring it.
12. How we can access array elements?
Ans: Each elemenmt of an array has an index that can be used with the array name as
array_name[index] to access the data stored at that particular index.
13. What Is Important features using varlables as array Indexes?
Ans: A very important feature of arrays is thal we can use variables as array indices e.g. Consider the
following program: '
[TWinclude<stdio h>
void main()
{

int array [S] = {10, 20, 30, 40, 50);
Inti;
{ print("Pleads anter the index whose value you want to display”);
scanf("%d", &i);
printf("The value is %d", array[l]);

}




14. What Is Loop? 2
Ans: Il we need to repeat one or more siatements, then we use loops.
Example: if we need to write Pakistan thousand times on the screen, then instead of writing printf
("Pakistan"); a thousand times, we use loops.
15. What structures of loop provided by C language?
Ans: Following three structures are provided by C language:
1. Forloop
2. While loop
3. Do Whiie loop
16. What Is the General structure of loops?
Ans: If we closely observe the process that humans follow for repeating a task for spacific number of
times then it becomes easler for us to understand the loop structures that C language provides us for
controlling the repetitions.
17. Wrlte down the General syntax of for loop, .
Ans: In C programming language, for loop has the following general syntax:
for (Initializatlon; condition; Increment/decrement)
{
Code to repeat

18. Draw a flow chart of for loop structure.

Initialization

Increment/
Decrement
I
Che_tk True Execute
Condition Associated Code

19. What part of for loop executed first?
Ans: Initialization Is the first part to be executed In a for loop.



20. Find the output of below program:
Ans: int main()
{
inti=0,x=0;
do
{
If(l % 5 ==0)
{
cout<<x;
X+,

++;

}
while(i<10);
cout<<x;
getch (),
}
Output
012
21. Find the output of below program:
Ans: int main()
{

int [=0,x=0;
for(i=1:i<10;i"=2)
{
X++,
cout=<x;
}
cout<<x;
geteh ().
}
output
12344

22, Define an Iteration.

Ans: Iteration is the process where a set of instructions or statements are executed repeatedly for a
specific number of time untll & condition becomes false.
23. What Is the general structure of Nested Loops?
Ans: We can observe that Code lo repeat could be any valid C language code. It can also be another
for loop e.g. the following structure |s a valid (oop structure,

for (Inltializatlon; condition; increment/decrement)

{

for (Initialization; condition; Increment/decremant)

{
}

Code to repeat



24. What Is nested loop structures?
Ans: When we use a loop inside another loop, it is called nested loop structure.
25. When do we use nested loops?
Ans: When we want to repeat a pattem for multiple times, then we use nested loops, e.g. if 10 times
we want to display the numbers from 1 - 10, We can do this by writing the code of displaying the
numbers from 1 -10 in another loop that runs 10 times.
26. What Is difference between Loops and Arrays?
Ans: A variables can be used as array Indexes, so we can use loops to perform different operations on
arrays. If we want o display the whole array, then Instead of writing all the elements one by one, wa
can loop over the array elements by using the loop counter as array index.
27. How many times a while loop should be printed?
Ans: int main()
{
inti=1;
i=i-1;
while(i)

cout<<"its a while loop",
i++ .

)
getch ();
}
Output
Infinite Times.
28. How wae can use a loop to take input from user In an array of size 107
Ans: inta[10},
for (int i = 0; i< 10Q; i++)
scanf ("%d", &ali]); .
28. Write down the code to display the elements of an array having 100 slements.
Ans: The following code can be used o dispiay the elements of an array having 100 elements:
for (inti = 0; i< 100; I++)
printf("%d ", afi]);
30. Write down the code to add all the elements of an array having 100 elements.
Ans: The following code can be used to add all the elements of an array having 100 elements:
Intsum=0;
for(inti= 0, i< 100; i++)
sum = sum + afij;
printf("The sum of all the elements of array is %d", sum);



31. Write down the example of while loop
Ans:  #include <stdio.h>
int main()

int count=1,
while (count <= 4)

printf("%d ", count),
count++;

}
getch();

)
Output:
1234

32. Define counter Variable In for loop?

Ans: A counter variable |s a vanable that keeps track of the number of times a specific piece of code Is
executed.

33. Describe use of counter variable In for loop?

Ans: For loop use the counter variable whose vaiues is increase or decrease with each repetition of
the loop.

34. Is loop a data structure? Justify your answers.

Ans: A loop is not a data structure because data structure means it is a specific layout of computer
memory to store collection of data items, while joop is used to repeat a sel of statements

35. Define while loop?

Ans: A while loop in C programming language repeatedly executes a set of statements or instructions
as long as the given condition 1s trua.

36. Describe the structure of while loop?

Ans:  while (condition)

(
Sta t or set of ts;

}
37. What is the advantage of initialization array at the time of declaration?
Ans: The following are the advantages of initializing an array at the time of declaration;

1. Savetime
2. Save memory
3. CPU friendly

4. Define the size



Unit 5
FUNCTIONS

Q. What do you know about problem solving approach and divide and conquer technique?

The process of solving difficult and complex problem is called problom solving. To solve
a problem, one has to acopt a systematic strategy.

A complex problem is divided into small problems. The smaller problems can be solved
separately to find the solution of the problem and then integrating all the solutions. In this way, it
becomes easier for us to focus on a single smaller problem at a time, instead of thinking about
the whole problem all the time, This problem solving approach is called divide and conquer,

Q. What Is Functions? Explain the types of functions.

A funclion is a block of statements which performs a particular task, e.g. printf is a
function that is used to display anything on computer screen, scanf is another function that is
used to take input from the user. Each program has a main function which performs the tasks
programmed by the user. Similarly, we can write other functions and use them multiple times.
Types of Functions
There are basically two types of functions:

1) Built-in Functions
2) User Defined Functions
Built-in Functions

The functions which are already defined in C programming language are called built-in
functions. These functions are also called library functions. These functions are available as a
part of language. These functions are ready-made program. These functions are commonly used for
mathematical calculations, string operations, input / output operations etc. For example, printf and
scanf are built-in functions.

User Defined Functions

The functions which are defined by a programmer to perform specific tasks are called

user-defined functions. These functions are written according to the exact need of the user.

Q. Describe the advantages of using functions.
Functions provide us several advantages.
1) Reusabllity: .

Functions provide reusability of code. It means that whenever we need to use the
functionality provided by the function, we just call the function. We do not need to write the same
set of statements again and again.

2) Separation of task:

Functions allow us to separate the code of one task from the code of other tasks. If we have
a problem in one function, then we do not need to check the whole program for removing the
problem. We just need to focus at one single function.

3) Handling the complexity of the problem:

If we write the whole program as a single procedurs, management of the program becomes
difficult. Functions divide the program into smaller units, and thus reduce the complexity of
the problem.



4) Readability:

Dividing the program into multiple functions, improves the readability of the program.

Q. Explain Function Signature with its General Structure and Examples.

A function is a block of statements that gets some inputs and provides some output.
Inputs of a function are called parameters of the function, and output of the function is called its
return value. A function can have multiple parameters, but it cannot return more than one values

Function signature is used to define the inputs and output of a function.

General Structure

The general structure of a function signature Is as follows:

function identifier

return_type fundion_name(date_ typel, data_type2,...,data_ tprN);
5 1

retumns its square

data type of data type of
return value function parameters
Example of Functlion Signature:
Function Description Function Signature
A function that take an integer as input and int square (int);

A function that 1akes length and width of a
rectangle as input and returns the perimeter of
the rectangle.

float perimeter (float, float),

A function that takes three integers as input
and returns the largest value among them.

in.1 largest (int, int, int);

A function that takes radius of a circle as input
and returns the area of circle

float area (float);

A function that takes a character as input and
returns 1, if the character is vowel, otherwise
return O

int isVowel (char);

Q. Enlist the parts of a function definition.

The function signature does not describe how the function performs the task assigned to

it. Function definition does that. A function definition has the following general structure.

return_type function_name (data_type_var1, data_type var2, ...., data_type varN)

{
Body of the function




Body of the function is the set of statements which are executed in the functions to
perform the specific task. Just after the function's signature, the set of statements enclosed
inside { } form the body of the function.

Example:

Following example defines a function showPangram() that does not take any input and
does not retum anything, but displays " A quick brown fox jumps over the lazy dog", on computer
screen,

void showPangram() <+——| function name

(
printf(*\n A quick brown fox jumps over the lazy dog.\n");

)

As the above function does not return anything thus return type of the function is void,
Exampla:

The example of function that takes as input two integers and retums the sum of both
integers
Example:

' i(nl add w I Parameters of function l

{

Function name
resuit=x+y,
retum result,

Inside the function, retum is a keyword that is used to return a value to the calling
function. A funclion cannot return more than one value, e.g the following statement results is a
compiler error.

return (4, 5);

There may be multiple retum statements in a function but as soon as the first retum
statement is executed, the function call returns and further statements in the body of function are
not executed.

Q. What general structure Is used to make a Function call?

We need to call a function, so that it performs the programmed task.

General Structure:
Following is the general structure used to make a function call.
function_name(value1, value2, ...., valueN);



Example:

#include<stdio h>

#include<conio.h>

void ShowPangram() ! Funclion Declaration

{ 1

printf(*A quick brown fox jumps over the lazy dog\n®);

)
vold main()
{
clrser(),
printf(*Hello from main()\n");
ShowPangram(); - { function call |
printf("Welcome back to main()");
geteh();

}
Output

Hello from main()

A quick brown fox jumps over the lazy dog.
Welcome back to main()

We can see that the program starts its execution from main() function, When it
encounters a function call (inside the rectangle), it transfers the control to called function. After
executing the statements of called function, the control is transferred back to the calling function.
Q. Write a program that take inputs two numbers and displays their sum.

The statement sum = add (n1, n2); in code includes a call to the add function.

Example

void main()

<
intn1, n2, sum,
scanf (“%d%d", &n1, &n2), ’—Fm_on call = j
sum =

Function arguments I

printf ("Sum is %d", sum);

}

* Inthe function call n1 and n2 are arguments to the function add().
Variable sum is declared to store the resuit returned from the function add().

* The variables passed as arguments are not altered by the function The function makes a
copy of the variables and all the modifications are made to that copy only,

* In the above example when n1 and n2 are passed, the function makes copies of these
variables. The variable x is the copy of n1 and the variable y is the copy of n2.



Q. What Is the differance between arguments and parameters? Give an example.

The values passed to the function are called arguments, whereas vanables in the
function definition that receive these values are called parameters of the function.
Example:

In the example sum = add (n1, n2);, the values of variables n1 and n2 are arguments to
the function add(), whereas in int add (int x, int y) ,the variables x and y inside function add() are
parameters of the function.

Q. Is it necessary to use compatible data types In function definition and function call?
Justify your answer with an example.

It is not necessary to pass the variables with same names to the function as the names of
the parameters. However, we can also use same names Here ancther important point is that
even if we use same names, still the variables used in the function are a copy of the original
vanables

This is expiained here through following example:

[ #include<stdio h>
#include<conio.h>
| void fun (int x, int y)
(
x = 20;
y=10;
i printf("Values of x and y in fun(). %d%d", x, y);
}
void main()
{
intx =10 y=20;
fun(x,y)
printf(*Values of x and y in main(): %d%d", %, y).

geteh();

Output
Values of x and y in fun(): 20 10
Values of x and y in main ():10 20

Q. What point must be kept In mind for the arrangement of functions In a program?
Following point must be kept in mind for the arrangement of functions in a program.
1. If the definition of called function appears before the definition of calling function, then
function signature is not required.
2. If the definition of called function appears after the definition of calling function, then function

signature cf called function must be written before the definition of calling function.
Both code structures are valid



a) b)

int add(int, int); int add(int a, int b)
void main() {
retuma+b,
printf(" %d “,add(4, 5)); }
) void main()
int add(int a, int b) {
( printf{" %d ".add(4, 5));
return a + b; }

}

Q. Write a function isPrime () that takes a number as input and returns 1 If the Input
number is prime, otherwise returns 0. Use this function in main().

Program:
#include <stdio.h>
#include <conio h>
int prime(int n)

{
for(inti=2;1<n i++)
ifin % i==0)
return®;
retum1,
}
void main ()
{
clrser(),
int x;

printf (“Please anter a number: *);
scanf (*%d", &x),
if(prime(x)) .
printf(“%d is a Prime Number :* x);
else

printf(*%d is not a Prime Number *,x);
getch();




Q. Writs a function which takes a positive number as Input and returns the sum of
numbers from 0 to that number.
Program:

#include <stdio h>

#include <conio.h>

#include <math h>

int digitsSumy{int n}

{

int sum=0,

for{int i = 0; | <= n; | ++)
{

sum = sum + i,

}

return sum;

void main()

: clrser(),

int number,

printf(* Please enter a positive number. *);
scanf(*%d", &number);

iffnumber >= 0)

{
int sum = digitsSum (number);
printf (“The sum of numbers upto given number is %d", sum),
}
else
printf{*You entered a negative number. *);
geteh();
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SHORT QUESTIONS

1. What is problem solving?
Ans. The process of solving difficult and complex problem is called problem solving. To solve a
problem, one has to adopt a systematic strategy.
2. Define divide and conquer?
Ans. A complex problem is divided into small problems. The smaller problems can be solved
separately to find the solution of the problem and then integrating all the solutions. In this way, it
becomes easier for us to focus on a single smaller problem at a time, instead of thinking about
the whole problem all the time. This problem solving approach is called divide and conquer.
3. What do you know about function of C Iangdlgo?
Ans. A function is a block of statements which performs a particular task Each program has a
main function which performs the tasks programmed by the user. Similarly, we can write other
functions and use them multiple times,
4.  Write down the name of types of Functions.
Ans. There are basically two types of functions:

1) Built-in Functions

2) User Defined Functions
5. Define built in functions?
Ans: The functions which are already defined in C programming language are called built-in
functions. These functions are also called library functions. These functions are available as a
part of language
6. Define user defined functions?
Ans: The functions which are defined by a programmer to perform specific tasks are called user-
defined functions. These functions are written according to the exact need of the user.
7. Write advantages of Functions.
Ans. Foliowing are the advantages of Functions:

1. Reusabliity

2. Separation of task

3. Readability

4. Handling the Complexity of the problem.
8. Defino rousability?
Ans: Functions provide reusability of code. It means that whenever we need to use the
functionality provided by the function, we just call the function. We do not need to write the same
set of statements again and again.



9. Define separation of task?

Ans: Functions allow us to separate the code of one task from the code of other tasks. If we have
a problem in one function, then we do not need to check the whole program for removing the
problem. We just need to focus at one single function.

10. Define readability?

Ans: Dividing the program into multiple functions, improves the readability of the program.

11. Define the term handiing the complexity of the problem?

Ans: If we write the whole program as a single procedure, management of the program becomes
difficult. Functions divide the program inlo smalier units, and thus reduce the complexity of the
problem.

12. What is the use of functions signature?

Ans. Function signature is used to define the inputs and output of a function.

13. What Is parameter of function?

Ans: A function is a block of statements that gets some Inputs and provides some output. Inputs
of a function are called parameters of the function,

14. What do you mean by return value of a function?

Ans. A function is a block of statements that gets some inputs and provides some output. Qutput
of the function is called its return value. A function can have multiple parameters, but it cannot
return more than one values.

15. Write down the general structure of a function signature.

Ans. The general structure of a function signature is as fellows

function identifier

return_type functlan_name(da te_typel, data_ t'ypez,...,data_typen‘l);

.

data type of data type of
return value function parameters

18. What |s Int square(int); functions signature?

Ans. A function that take an integer as input and returns its square.

17. What |s int float perimeter (fioat, float); functions signature?

Ans. This function that takes length and width of a rectangle as input and returns the perimeter of
the rectangle,

18. What Is int largest (int, int, int); functions signature?

Ans. A function that takes three integers as input and returns the largest value among them

19. What Is float area (float); functions signature?
Ans. A function that takes radius of a circle as input and returns the area of circle.



20. What is int isvowel (char); functions signature?

Ans. A function that takes a character as input and returns 1, if the character is vowel, otherwise
return 0

21. What is the general structure of defining a Function?

Ans. The function signature does not describe how the function performs the task assigned to it
Function definition does that A function definition has the following general structure

return_typefunction_name (data_type_vari, date_type var2, .... data_type varN)
{ .
Body of the function
}
22. Write down the example to define the function.
Ans. Following example defines a function showPangram() that does not take any input and does
not return anything, but displays "A quick brown fox jumps over the lazy dog". on computer screen.

void showPangram() <— function name |
{ : B boiSiEdh,
pantf(*\n A quick brown fox jumps over the lazy dog.\n");

}

As the above function does not retumn anything thus retumn type of the function is void
23. Can function return more than one values?
Ans. No, a function cannot return more than one values.

24. Write down the general structure to make a function call?
Ans. Following is the general structure used to make a function call.
Function_name(vaiue1, value2, ..., valueN);

25. Define arguments?

Ans: The values passed to the function are called arguments.

26. Differentiate between arg 1ts and p ters of the function.

Ans. The values passed to the function are called arguments, whereas variables in the function
definition that receive these values are called parameters of the function.

27. Which points are important for the arrangement of functions In a program?

Ans. Following point must be kept in mind for the arrangement of functions in a program:

1. If the definition of called function appears before the definition of calling function, then
function signature is not required.

2. If the definition of called function appears after the definition of calling function, then
function signature of called function must be written before the definition of calling
function.

28. How many arguments can be used in a function?
Ans, C language doesn't put any restriction on number of arguments but arguments greater than
8 are not preferred.




29. What is the output of the following program?
main()
{
int x=20,
int y=10;
ook ?autg; t(d licat f is

e - : uplicate copy of arguments are

fnnﬂ( Rty generated on calling a function)

swap(int x, int y)
{
int temp;
temp =x;
X=Y,
y=temp,
}
30. What will be the output of the following code 7
output()
{

printf{"%p" output),
}

Ans, Some address will be printed as funclion names are just ac!drésses. Similarly outpul() is
also a function and its address will be printed.

31. What will be the output of the following code?
main()
{
inti,
printf(*%d" scanf(*%d" &i)), // value 10 is given as input here
}

Ans.1 as scanf returns number of [tems read successfully. So number of items read is 1.
32, What will be the output of the C program?

#include<stdio h>

int main()

{

function();

return 0;

void function()
printf{"Function in C is awesome"),

1
Qutput: Compilation error.



33. What will be the error of the C program?
void message ().
{
printf ("Hope you are fine "),
return 23;
Errors: After function definition there is no semicolon.

34, What will be the error of the C program?
int max (int a; int b)

if(a>b)
return a;
return b,

)
Errors: Between parameters use comma instead of semicolon.



