Computer Science

CHAPTER 2
PROGRAMMING IN C
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SHORT AND LONG QUESTIONS

Q1. Define computer programming.

Ans: Computer Programming:

Computer Programming is the process of wnting a computer program in

computer language to solve a parhicular problem.

Computer program controls the operation of a computer and it is
developed in c computer language to perform a task. Computer languages
are also known as programming languages.

Q2. Define Programming Language. Explain low level and high-level languages.

OR
Explain popular programming languages and their uses.

Ans: Programming Language:

A programming lIcnguage 1s a lcnguage which is understood by computer.
It i1s designed to give instructions to o computer to perform a specific task. It is

used to wnte computer progrems.

Classification of Programming Languages:

Programming languages can be classiied into two categories that is low
level language and high-level langucge.

I. Low Level Languages:

Low level language i1s machine-ornented language. To understand

low level language, detailed knowledge of internal working of computer is
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required. Low level longuages include machine language and assembly

longuage.

Classification of Low Level Languages:
* Machine Language

Programming language that is directly understood by computer
hardware is known as mechine longuage. Machine language is associcted with
architecture of computer. Therefore, progrcms wrtten in machine languages for
one computer will not work on another beccuse of design differences. It consists
of zeroes and ones. It is aimost impossible for humans to use machine language
because it entirely consists of numbers. Therefore, practically no programming is
done in machine language instead, assembly lcnguage ond high-level
languages are vused.

« Assembly Language:

Assembly language consists of symbolic codes or abbreviations known
as mnemonics. It was developed to make computer programming easier than
machine longuage. The abbreviations used In assembly language make it
easier to lecrn and write programs compcared o machine language. A program
written in assembly longuoge must be converted into machine lcnguage before
it is executed by computer. A program known as agssembler is used to translate

assembly language into machine language.
Characteristics of Assembly Language:

Some important characteristics of Assembly langucge cre
e Assembly language allows programmers to have access to all the speciol
features of the computer they are using. Certain types of operations
which are not possible in high-level languages are easily programmed
using assembly language.
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e Generally, a program written in assembly language will require less
storage and less running time than one prepared in g high-level
language.

e Assembly languages are still the best choice In some applications but their
use IS gradually declining.

il. High-level Languages (HLLs):

High-level languages cre English-onented languages ond they are
commonly used for wnting computer programs. These languages use English
language word such as print, goto, if, end elc. Therefore, they are easy to

learn and use.

Examples: Some examples of high-level langucges are Visual Basic, C, Java and

Pascal.

A program known as complier/interpreter is required to transiate g high-level
program into machine language. Coding and debugging of a high-level
language program are much easier than a program written in @ low level

language.
Classification of High-level Languages:

High-Level lcnguages can be classified into procedural, structured and
object-oriented programming languages.

» Proceduvural Languages:

Procedural programming is based upon the concept of modular
programming. In modular programming, programs are divided into smaller ports
known ¢s modules, Modular programs consist of one or more modules, A
module is a group of statements that can be executed more than once In @

program. Each module in ¢ program performs ¢ specific task.

Advantages of proceduvural languages:
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It Is easy to design, modifty ond debug a program in a procedural

language since it provides better programming facilities.
Example of procedural languages:

Some examples of procedural languages are FORTRAN, Pascal, C and
BASIC.
e Structured Languages:
Structured languages consist of three fundamental elements, which are
sequence, selection and repetition.

Sequence:

It means wnting program statements in a logical sequence. Each step In
the sequence must logically progress to the next wvathout producing any

vndesirable effects.

Selection:

It allows the selection of any number of statements based on the result of
evaluation of a condition which may be true or false. Examples of statements

that implement selection in programming are if, else-if, switch elc.

Repetition (loop)

It means executing one or more statements a number of times until o
condition is satisfied. Repetition is implemented in programs using statements,

such as for and while loops.

Some examples of structured languages are ALGOL, PL/1, Ada and Pascal.

e Object-Oriented Programming Languages (oops):

Object-onent programming (oops) refers to ¢ programming method
that is based on objects such as student, vehicle, building etc. Object-onented

programming language provides a set of rules for defining and managing

www.topstudyworld.com



www.topstudyworld.com Computer Science

objects. An object can be considered a thing that can perform a set of

activities.

For example, the object vehicle can be defined as an object that has
number of wheels, number of doors, color, number of seats etc. The set of
activities that can be performed on this object include Steer, Accelerate, Brake
elc.

The most widely used object-onented programming language are C++,
C#, php and Java.

Q3. What is programming environment?

OR
Describe the concept of integrated development environment.

Ans: Programming Environment:

Programming environment is the set of process and programming tools
vsed to develop computer programs. In the past, programmers used vorous
standalone programming tools for developing computer programs. These
INcluded editors, complier, inker, debugger etc. Using separate programs
provided a difficult and time-consuming environment for crecting computer
programs.

Today, programmers use Integrated Development Environment for
developing computer programs. Integrated Development Environment is an
application package that consists of editor, compiler, linker and debugger with

a graphical user interface.
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Q4. Describe different integrated development environment modules of C

language.

OR

Define the following terms of C languages (Editor, Compiler, Linker, Loader and

Debugger)

Ans: Programming Environment of C language:

A C language IDE consists of the following modules
o Text tditor
o Compiler
e Linker

e Loager
e Debugger

Text Editor:

A text ecitor is ¢ simple word processor that is used to create and edit
source code of a program as shown in Fig. Files created by a text editor are

plain text files. Most of the editors automatically highlight compile errors to

simplify removing them.
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finclude <stdio.h>
finclude <conio.h>
void maln (volagd)
{ char operator;
float x,y:
printf(*"\nIncter two number:*);
scanf (VL VL™, 6x,48Y);
printf(*\nEnter the operator (¢,~,*,./):%);
scanf ("NC”, doperator);
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Texteditor used for creating and editing a program

Compiler

A compiler iIs a computer software that transiated C longuage program
[source program) into machine code (object program) that can be understood
and executed by the computer as shown in Fig. It also detects syntox emrors in
the source program and gives hints to the programmer to comrect them. A
compiler will only crecte object program if all the syntax emors In @ program
have been comected if they existed. A program written in C language has the
extension .c (for example first ¢) and after compilation the object program

extension will be .obj (for example first.obj)
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C Library
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Source Compiler Obje
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Executable
Program
( exe file)
Theprocessof creatinganexecutableprogram

Linker

Linker is @ software thct transictes object program into a single executcble
program cs shown in Fig. During this process, it it could find the definition of @
particular function that is used in the program, then it would assume that it is
defined in C library. It will replace this function in the object with the code from

C library and then create a single executable program.
Loader:

It is o software that loads programs into memory and then executes them.,
Debugger:

It is o software that executes a program line by line, examines the values

stored in variables and helps in fiinding and removing emnors in programs.

Q5. List the uses of C language.

Ans: uses of C language:

C is ¢ popular and widely used programming lcnguage for creating
computer programs. A large variety of application programs and many modern
operating system are wntten in C.
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Qé. Explain C language character set.
Ans: C Language Character Set:
The C Langucage character set includes.

Letters:

C language comprises the following set of letters to form a standard
program. They are
e Ao in Capital letters

e A tozinsmallletters
e In C programming, small letter and caps letter are distinct.
Digits:

o C language contains the following special character in association with
the letters and digits

Symbol Meaning Symbol |  Meaning Symbol Meaning
=~ | Tide .| Underscore | ] | Rightbracket
! i > lamat:on mark — Plus sign —
- Numoersgn | | | Vertcalbar | " | Quotation mark
N | Semcolen |

Dracke!
- - Closing argic

Drackaot
= = [ Eweover |7 | Guesion man
Cofbace | 1 Comma
—— “Ronbose | [ Prood
Cenbaoe |7 ] s

Q7. Define header files.

Ans: Header Files:

C longuage contains a number of standard functions in ibrary file that

performs various tasks in C programs. These tasks include all the input/output
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operation and cll the math operations. Library file contains header files and

each header file contains a set of funchons.

Q8. Write the uses of header files.

Ans: Uses of Header Files:

Some commonly used header files are stdio.h, conio.h and math.h

e Some commonly used funchons that are included in stdio.h file and
printf(), scanf() etc.

e Some of the functions that are included in conio.h file are clrscr(). getch|)
and getche|).

e The math.h header file contains mathematical function such as sqrt().
pow(), log(). sin(), cos() and tan().
In order to use a library function, the programmer must include
approprnate header file at the beginning of the progream as shown in
figure. When source program is fransicted into executable file, ¢ copy of

code of function s pasted in the source program by the linker from the

hecder file before creating the executabile file.
Source Program stdio.h header file

#include <stdio.h>

set of functions that
are included in

UscolheaderfileinaCprogram

Q9. What is the structure of a C program?

Ans: Structure of a C Program:
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The formal cccording to which a program is written is caolled the structure
of program. The following | the structure of C progrom.
Preprocessor directives

Global declarations
Main function

{
Local declaration
Statements } Body of main() function

)

User-defined function
Function]
Function 2
Function 3 } (option to user)
To infroduce the structure of a C program, consider a very simple program
that will print the message.
| love Pakistan:

The program may be wntten as shown in Fig.
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ginclude <stdiro.h
void main(void)
{

.

.

printf(*1 Love Pakistan®): .

™

5Lret nlie

Programtoprintamessageonthescreen

Computer Science

This program consists of three main pcerts which are preprocessor directive, the

main() function and the body main().

Q10. Explain the types of

comments in C language:

Ans: Types of Comments:

There are two types of comments.

I Single line comment

I Multiple ine comment

I Single Line Comment

The // 15 used as single line comment. The syntax of single comment is

// comment

An example Is:
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// Programmer. M. Sajjad Header
i, Multiple Line Comment:

The /* */is used for multiple line comments.

Comment can span to multiple lines as shown Iin the following example
/* Programmer M. Sajjad Header
Programming Longuage C

Daote Program was Written: 15-04-2014 ~/

fincluge<prdio.b>
Yoild seinivweild)

{ It &, D, Pum, produst)

Priaclf |"\okoiter two oumbers: ™)
wmanfl ("N %", 8, _40); S/7ThiIw will read cwo pumbers

//7Calevietion of wum OF varieblier o and o
S/Caicvwietion to Fipd the product

—-——h—

Pprainct | "\ oS- 4a", soum) J
Ppriacl |"\oMROCDCT=4a ", procuct ) J

"7 MoMed vees ltvLmnb "

Programthatdemonstratestheuseofcomment

The program in figure demonstrates how single ine comments are used in G

program. In this program comments descnbe the purpose of statements.

Q11. Explain the different data types used in C programs.

Ans: Data Types Used in C Programs:
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C provides three main dcta types for vanables, that is, integer, floating-
point and character varicble.,
 Integer Data Type:
Integer vanable declaration statement has the form:

Type specifier Variable;

For example: intsum;

The declarction consists of the type name, int, followed by the name of the
varigble, sum. All the vanables used in a C program must be declored. If there
are more than one varnable of the same type, separate the vanable names with

commas as shown in the following declaration statement.

Declanng a vanacble tells the computer the name of the vonable and its
type. This enables the compiler to recognize the valid vanable names in
program. This is very helpful if the user types the wrong spellings of a vanable
name in his progrem, the compiler will give an error message indiccting thot the

vanable is not declared.

Declaration of an integer vanable can begin with the type qualifiers, short,
long, unsigned o signed.

Some examples are: shortint num;
Long int sum, avg;
Unsigned int count;
Short unsigned int count;

Type qualifiers refers to the number of bytes used for stonng the integer on @
particular computer. Refer to computer monual to find out the sizes of the
computer being used. Generally, the number of bytes set aside by the compiler

for the above type qualifiers are as given in table.

Integer data types used in C:
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Variable Declaration No. of Bytes

Long int -2,147,483,648 ~
+2,147 483,647

Here unsigned mplies that the value of vanable 1s greater than or equal to

zero. The qualifier, signed is rarely used since by default, an int declaration
assumes a signed number. Note that in the above examples, the word int maoy

be omitted when it begins with long or unsigned type qualifiers in the

declaration statements.

For example, you can write: short num;

 Floating-point Data Type:

Flocting-point varnables are used for stonng tloating-point numbers.
Floating point numbers are stored in memory in two parts. The first part is the

mantissa and the second part is the exponent.

The mantissa is the value of the number and the exponent is the power to
which it is raised. Some examples of floating-point variable declaration

statements are;:
Float base, height;

Double float g, b, total:

Long double float size, x,y;

Usually the number of bytes set aside by the compiler for the cbove floating-

point type qualifiers are as given in table.
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Floating-point data types used in C:

Variable

No. of Bytes Range

Declaration

Double floct

Long double tloat

108 ~ 10

(with 6 or 7 digits of precision)

10-%08 ~ QX8

(with 15 digits of precision)

104932 ~ (4732

(with twice the precision of
double)

Here, precision means the number of digits after the decimal point. The
word float may be omitted when it is preceded by double or long double type
qualifiers in the declaration statements.

There is another method of representing floating-point numbers known as

exponential notation.
Example:

For example, the number 23,688 would be represented as 2,3688e4. Here
23688 is the value of the number (mantissa) and 4 is the exponent. The exponent
can alsoc be negative.

Example:

For example, the number 0.0005672 is represented as 5672 in exponential
notation. Exponenticl notation is used to represent very large and very small

numbers. In C, a flocting point number of type float is stored in four bytes. Three
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bytes for the mantissa and one byte for the exponent and provides é or 7 digits
of precision.

e Character Data Type:

Character variables are used to store character constants.

Examples of declaration of character varicble cre:

Char ch, letter, q;

A character vanable can only store one character. The compiler sets aside

one byte of memory for stonng ¢ character in g character vanable.

Q12. Define constant qualifier.

Ans: The Constant Qualifier:

The constant gualifier 1s used with a data type declaration to specify ¢

constant value.,

Examples: Some examples of const qualifiers are
Const int COUNT= 5;
Const float PI=3.14;

The same thing can also be achieved using #define preprocessor as given
below

#define COUNT 5

#define Pl 3.14

In most of the situations there is no difference between using define or const
qualifier. The only difference i1s defined is a preprocessor directive that smply
replaces a symbol with a constant value throughout the program. The const
qualifier declares a vanable type and assign it a constant value. It has some
advantocge ot advance level of programming in C language.
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Q13. Explain the main () Function.
Ans: The main () Function:

A C program consists of one or more functions. C uses functions as the
building block of its programs. A function performs a single well-defined task.
Every C program must have the function main () which is the first section to be

executed when the program runs.

The word void before the function main () means that this function does not
return @ value ond the second void inside the brackets means it does not have

any argument,

A program may also contain user-defined functions. User-defined functions
are written by programmers and they are included in the library file. These
functions may be written before or cfter the main () function and are used inside
the main () function. When we run ¢ program, the main () function is always

executed first no matter where it appears in the progrem,
The Body of main () Function:

The body of the function main () i1s surrounded by braces (curly brackets {

and }). The left brace indicates the start of the body of the function and the
matching nght brace indicates the end of the body of the funchion.

The body of the function in the program (see Figure} consists of a single
statement printf() which ends with @ semicolon(;) printf() is the standard output
function. The text to be prninted is enclosed in double guotes. A statement in C is

termincted with a semicolon. Therefore, a semicolon is used at the end of printf()
statement. This program will print the message | Love Pakistan on the screen.

Q14. Differentiate between Global and Local Variables.

Ans: Global and Local Variables:
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Variables are used in C programs to store values. All the variables used in G
program must be declared. There are two types of vanables. global variables
and local varnables.

In the pregram structure, global variables are declared betore the main|)

function and local variables are declared within it.

Global varcbles are those varnables which can be used in any function in
the progrom whereas local vanables are used only within @ function in which
they ore declared.

KEY POINTS

e Syntax refers to the rules of a programming language according to which
statements of ¢ progrom are to be wnitten,

o Semantic gives mecning to statements of a programming language.

e Machine language is ¢ progreamming language that is directly understood
by computer hardware. It consists of zeroes and ones.

e Assembly language consists of symbolic codes or abbreviations. It was
developed 1o make computer programming ecsier than machine
longuage. A program called assembler is required to convert gssembly
longuage to machine language for execution by the computer

e High-level language is an English-onented language. It is commonly used
for wnting computer programs. A program called compiler/interpreter is
required to transiate high-level langucge into machine language for
execvtion by the computer,

o Compileris a computer program that transiates a program wrtten in ¢
high-level language into machine language equivalent program. It
converts the entire program into machine language before execution by
the computer.
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e Interpreter is c computer progrcm that transiates a program written in
high-level language into machine language. It translates one instruction
at a time and executes it immediately before transiating the next
instruction.

e Programming environment is the set of processes and programming tools
used to develop computer programs.

* Integrated Development Environment (IDE) is a computer software that is
used to create, compile and run programs. It brings all the processes and
tools required for program development into one place.

e Text editor Is a simple word-processor thot is used to crecte and edit
source cocde of g program.

e Linker is a software that tokes one or more object files, generated by @
compiler cnéd combines them into @ single executable program.

e Loader is a software that loads programs into memory and then executes
them.

o Debugger is a software that executes a program line by line, examine the
values stored in varicbles and helps in finding and removing errors in
programs,

e Header file is a file that contains predefined functions of C language.
Including a header file iIn ¢ C source precduces the same result as copying
the header file into the source file.

o Reserved words are those worgs thet are part of a programming
language and have special purpose In computer programs.

e Preprocessor directives are instructions for the C compiler ¢t the
beginning of program.

o Comments are notes that are included in programs when g fact is
necessary to be brought to the attention of program's reader.

e Constant is a quantity whose value does not change dunng program

execuvtion.
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e Variable i1s a symbolic name that represents a value that can change
during execution of a program.
e Type casting is a way to convert a variable from one data type to another

data type.
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