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EXERCISE

Q1. Select the best answer for the following MCQs.

I. What defines the rules of valid statements in programming?
A. Compller

B. Interpreter
C. Syntax

D. Semantic

ii. Which language is directly understood by the computer?
A. Machine language
B. Assembly language
C. High-level language
D. Clangucge

iii. When was C language developed?

A. Late 1960s
B. Ecrly 19705

C. 1980s
D. 1990s

iv. Who developed Java language?
A. Dennis Ritchie
B. Microsoft
C. Sun Microsystems
D. IBM
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V. What is the other word vused for Reserved Words?
A. Compller words
B. Keywords

C. Special programming words

D. Mnemonics

vi. How many bytes are set aside by the compiler for a variable of type
int?
A. 2

B. 3
C. 4

D. 9

vi. How many bytes are set aside by the compiler for a variable of type
float?
A. 2
B. 3
C. 4
B I

viii. What is the range of numbers that can be stored in a variable of type
double float?
A. -32,768 ~ 432,767
B. 1038~ 10
C. 10368 ~ (=8
D. 104932~ 104732

IX. Which program franslates high-level language into machine

language?
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A. Compller
B. Linker

C. Loader
D. Debugger

X. Which software helps in finding and removing errors in programs?
A. Linker
B. Text Editor
C. Loader
D. Debugger

Answers
I C i, A . B iv. & V. B

SHORT QUESTIONS

Q2. Give short answers to the following questions:

I. Define computer program.
Ans. Computer Program:

A computer program s a set of instruchions (statements) wntten in @
programming langucge to solve a particular problem and achieving specific
results. Any task performed by ¢ computer is controlled by a set of
instructions that are executed by the microprocessor. A large varety of

programming languages have been developed for wnting computer
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programs to use the computer as a problem-solving tool. Each statement of

a programming language has syntox and semantic.

ii. Differentiate between syntax and semantic.
Ans: Syntax:

Syntox refers to the rules of a programming language according to
which statements of a program are 1o be wntten. It descnbes the way to
write correct statements in o progrom. Syntax of a programming language is

similar to the grammar of a natural language.

For example, an assignment statement consists of a vanable and an
expression separated by equal sign as an assignment operator. This is the

syntax of assignment statement and it can be expressed as given below
varigble=expression
Semantic:

Semantic gives meaning to statements of @ programming language.
It descnbes the seguence of operations to be performed by G computer
when executing the statements of ¢ computer program.

For example, in the assignment stctement
Sum=a+b;

The semantic of the statement is to perform the expression, that is,
add the values stored in vanables a and b and then store the result In

varnable sum.

iii. Write three differences between assembly language and HLLs.

Ans: Difference between high-level language and assembly language:

Features of high-level language (HLLs):
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I. High-level languages are easily understandable.

ii. The programs that are developed in high-level lcnguages are
portable.
iii. In case of high-level languages debugging of the code is easy and the

program wrtten is not machine dependent.

Features of Assembly language:

I. Although Assembly level lIcnguage cre not easy to understand they
are relctively easier as compared to machine level language.

ii. The programs wrtten in this language cre not portable and the
debugging process is also not very easy.

iii. The programs developed in assembly language are thoroughly

machine dependent.

iv. Write four characteristics of HLLs.
Answer: Characteristics of High-level Languages:

High-level languages have the following charactenstics:

1) These languages were developed to make computer programming
simple, easier and less prone to emors,

2) High-evel languages are not machine dependent. They enable
programmers to wrte programs that are independent of a particular type
of computer.

3) Programs written in high-level languages must be transiated into mochine
languoge by a compiler or an interpreter before execution by the
computer.

4) The process of finding and removing errors in programs (debugging) is
easier in high-level languages compared to low level language.

$5) High-level language programs are highly structured. They allow
programmers to bregk lengthy programs into a number of modules which
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can be wrnitten and tested independently, This makes writing and testing

of programs easier,

V. Define Integrated Development Environment (IDE).

Ans. Integrated Development Environment (IDE):

IDE 1s computer software that bnngs all the processes and tools required
for program cevelopment into one place. IDE's cim is to make the life of
programmers easier by grouping together cll the tasks needed for building

agpplications into one environment,

Today's modern IDEs have user-frnendly Graphical User Interface (GUI).
Most of the new programming languages use Integrated Development

Environment (IDE) to crecte, compile and run programs.

vi. Differentiate between constant and variable.
Ans: Constants and Variables:

Constants and variables are used in expressions in computer programs.
After an expression is evaluated, the result of the expression is also stored in ©
varable.
e Constant:
Constants are quantities whose values do not change durng
program execution.
Types of Constant:

They may be numeric, character or string.
I. Numeric Constants:

Numenc constants are of two types, integer ond floating-point

numbers.
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Integer constants represents values that are counted like the number
of students in ¢ clcss. Some examples of integer constants are 7145, -
234, 26 efc.

Floating point constants are used to represented values that are
measured like the height of a person which might have ¢ value of 166,75 cm or
the weight such as 82.6 kilograms.

il Character Constant

Character Constant is one of the symbols in C character set. It
iNcludes digits 0 to 9, upper case letters A to Z, lowercase letters a to z,
punctuation symbols such as semicolon (;), commea (.}, period(.) and special
symbols such as +, -, =, >, elc. A character constant is enclosed by single
quotes such as ‘a’, s’ elcC.

iii. String Constant:

Stnng Constant contains a string of characters within double quotes
such as "Hello Ahmed”, "a" etc.

e Variable:

A variable is o symbolic name that represents ¢ value that can
chonge during execution of a program. A variable has ¢ name, known as
varicble name and it holds data of other types. A number or any other
type of data held in g vanable is called its value. It also indicates the types

of value a vanable can represent.
Type of Variables:

Vanables are of two types, numenc and character,
I Numeric Variables:

Numenc vanables are vsed to represent numenc values in
computer programs. They represent integer and floating-point values. Some

examples of numenc vanables are sum, length, salary, marks efc.
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i, Character variables:

Character vanables represent character values in computer
programs. It can represent a single character or a string of characters. Some

examples of character varnables are name, city, gender etc.

Wwhen ¢ vanable is used in a computer program, the computer
associates it with ¢ particular memory location. The value of ¢ varnable at
any time is the value stored in the associated memory location at that time.
Veriables are used so that the same space in memory can holc different

values at different times.

vii.  Which of the following are valid C variables? Give the reason if not a
valid variable areq, 5x, Sum, net pay, float, age, else, case, size 22,

my weight
Ans: Valid: -my weight, areq, size 22, Sum

Not valid:

A vanable can't be start with number

Space can’t be vsed in vangble name

m Data types can't be used as varable name

Special character ( ) can’'t be used in vanable

name

Commands cannot be used as vanable nocme

Case Command cannot be used as varigble name

Reason: Space not allowed in variable names.
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Special characters and numbers are not allowed start the name of

vanable

Reserve words are not allowed

viii. What are reserved words? Why they should not be used as variable

names?

Ans. Reserved Words:

The words that are part of programming lcngucge and have special

purposes in computer programs are called reserved words or keywords.

Reserved words have predefined use and cannot be used for any other

purpose. Reserved words are always in lowercase. There are 32 words
defined as reserved words in C. A complete list of reserved words used in C

lcnguage 1s given in table.

List of reserved words of C:

Const Short Unsigned
Continve Signed Void
Default Volatile
Do while
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ix. Why comments are used in programs?
Ans: Comments in C Language:

It Is ¢ good programming practice to add comments in program to
make it easy for others to understand it. Comments in the source code are

ignored by the compiler.

Comments are added in programs when a fact is necessary to be
brought to the attention of program’s reader. Generally, programmers wrte
comments ot the beginning of the program explaining the recder whaot the
program is intended to achieve and inside the program code where

something is to be clanfied about the structure of the program.

There are two types of comments

e 3Single ine comment
e Multiple line comment

X. What Is the use of typecasting in C programs?
Ans:. Type casting in C Language:

Typecasting is a method to convert g varnable from one data type to
cnother data type durnng a program execution. It makes a variable of one

type to oct ke another type.

For example, ¢ varnable of type int can act as a variable of type char
using typecasting. This required in some situations in programming in C

lconguage.

For example, one use for typecasting i1s when there i1s need to produce
ASCII characters for decimal codes (0 to 127). To do this, the progrommer will
need to use to typecast to print out the integer vanable cs its character

equivalent using formal specifier %c.
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The program that impiements this 1s shown in Fig
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Typccastlngln( program

There are two types of typecasting in C.
e Implicit typecasting

e Explicit typecasting

EXTENSIVE QUESTIONS

Q3. Describe the following HLLs.

a) C/C++
b) Visual Basic
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c) C#
d) Java

Ans: Popular High-level Languages (HLLs):
a) C/C++

C language was developed in early 1970s by Dennis Ritichie at Bell
Laborctones. C has become one of the most popular prograomming languages
today. It is o highly structures programming language that is easy to understand
and vse. In the past. it was mainly used for writing system programs such Qs

operating system, compilers, assemblers, etc.

Today, it 1s used for wnting all type of gpplication programs as well,
such as word-processing programs, sprecdsheet progroms, dotabase

management system, educctional programs, games etc.

C++ was developed by Bjarne Stroustrup also at Bell Laboratories durng
1983-1985. C++ is a superset of C, meaning that any valid C program is also G
valid C++ program. The purpose of developing C++ was to provide
programming facilities to easily and qguickly write more powerful programs.

b) Visual Basic:

Visual Basic (VB) is a high-level language which evolved from the
earlier version called BASIC. BASIC stcngs for Beginner's All-purpose Symbolic
Instruction Code. VB is a very popular programming language for wrting
windows and Web agpplications. It provides a grephical development
environment to programmers to develop powerful Windows and Web

applications,

VB is commonly used for developing business programs such as payroll
system and inventory control program. The user can also wrnte programs related
with engineernng, science, arts, educations, games etc.

c) C#:
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C# is alonguage developed in 2000 by Microsoft Corporation. It is o
simple, modern, genercl purpose programming language.

Syntax of C# is very similar to C and C++. It also has some features of Java.
It iIs a language that makes computer programming easy and efficient. It
provides facilities to wnte Web applications that can be used across the

Internet.

All types of programs including games. vtilities, operating systems,
compilers, business cpplications and Web based applications can be
developed in C#.

d) Java:

Java s a high-level language developed by Sun Microsystems. It is
very similar in syntax to C and C++. In Java, the user can write all types of
programs as those wntten in other programming languages and small programs
that can be embedded In o Web page accessed through Internet. Java is an
ideal language for network computing. It is used for writing programs for a wide
range of devices, computers and networks. It 1s widely used in Web Application.
The cumrent versions of most of the Web browsers are made Javo encbled. A
few browsers that support Jave and Microsoft's Internet Explorer, Firefox and

Mozilla.

Q4. Differentiate between compiler and interpreter.

Ans: Compiler and Interpreter:

A compiler is computer software that tronslates source program into object

program cs shown in Fig.
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Source Program

Translation of source program into object program
Translation of source program into object program

Source program consists of statements written in a high-level language such as

C, Pascal, Java etc.

For example, a program written in C language by a programmer to print
table of a number is known as source program. When it is translated with ¢
compiler into mcchine language, the resulting program is known Qs object
program. The object program is understandable by computer processor but
difficult for @ human to read and understand because it consists of zeroes and

ones.

Interpreter:

Interpreter transliates high-level language programs info machine
language but it transiates one instruction at o time ond executes it immediately

before translcting the next instruction.

Examples of programming languages that use interpreter and Java
Scnpt, BASIC, Visual Basic and Peirl.

Interpreter reads each statement of source program one at a time and
determines what it means as it executes it, It means each time a statement is
read, it must be transicted into machine language before execution. Compiler
transiates the entire program into object program before execution by

computer. Theretore, a compiled program runs faster.

Q5. Describe the functions of liker and loader programs.

Ans: Linker:
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Linker is a software that translates object progrem into a single executable
program. During this process, if it could not find the definition of particular
function that is used in the program, then it would assume that it is defined in C
ibrary. It will replace this function in the object program with the code from C
ibrary and then create ¢ single executable program.

Loader:

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

Q6. What are the rules for specifying a variable name in C language?

Ans: Rules for Specifying Variable Names in C language:

The following are the rules for specifying variable names in C language

e A variable begins with a letter or underscore (_) and may consist of letters,
underscores and/or digits

e The underscore may be used to improve readability of the vanable name
For example, overtime

e There s no restnchion on the length of a varnigble name. However only the
first 31 characters of a vanable are significant. This means that if two
variables have the same first 31 characters, they are considered to be the
same vanables.

e Both upper- and lower-case letters are aliowed in naming variables. An
upper-case letter is consigered different from a lower-case letter. For
example, the varicble AVG is different from Avg or avg.

e Special characters cannot be used as variable name, e.g #, ¢, @ efc

e Reserved words of C languages such as int, ccse, if etc ccnnot be used cs
varigble names

e There must be no embedded blank in the name of variable. For example,
ma ss 1S not cormrect.
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Q7. What is the difference between implicit type casting and explicit type

casting? Give examples.

Ans: Typecasting in C Language:

Typecasting is a method to convert a vanable from one data type to
another datc type durnng program execution. It makes a varcble of one type to
act like another type. For example, a vanable of type int can act as a variable
of type chaor using typecasting. This is required in some situctions in programming

in C language.

For example, one use for typecasting 1s when there is need to produce
ACSII characters for decimal codes (0 to 127). To do this, the programmer will
need to use 1o typecast to pnnt out the integer vanable as its character

equivalent using format specifier %c,

The program that implements this is shown in Fig.
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There are two types of typecasting in C
e Implicit typecasting
o Explicit typecasting

Implicit Typecasting

Implicit Typecasting is performed automatically by the compiler without
programmer’s intervention. In this type of casting the compiler converts all
operands into the data type of the largest operand. Suppose an expression
contains varnables of integer and double data types, the result will be evaluated
0 a double data type.

For example, in the program given below, compiler converts the sum of two

float numbers to an int.
#include <stdio.h>

Void main(void)

Float value 1= 2.5;
Float value2= 5.3;
Int result
Result = valuel + value 2;
Printf("“Result: %d”, result);
)
The program in Figure is also an example of implicit typecasting.
Explicit Typecasting:

Explicit casting is performed by programmer. The programmer explicitly
defines the data type in parenthesis before the variable or expression, as follows:
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(type) expression

For example, in the program given below, the programmer converts the division
of two int numbers to float.

#include <stdio.h>
Void main(void)
{
Int valuel = 30;
Int vicue2= 7;
Float result;
Result = (floct) value 1/ value 2;

Printf ("Result %f" , result);

Q8. What is a preprocessor? Give examples.
Ans: Preprocessor Directives:

Preprocessor directives are instructions for the C compiler. Every C language
program contains certain preprocessor directives at the beginning of the
program. Before translating a C language program into machine language, the
compiler of C language carmes out the processor directives. These directives
start with number sign (#)

The most commonly used preprocessor directives are including and define

e This include Preprocessor Directive:

It has the following syntax

#include<header file name>
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When the preprocessor is carmried out by the C compiler, it will search for
the header file that is written within the less than (<) and greater than (>)

symbols and copy into the source file.

In the above program the header file stdio.h is used. It tells the C compiler
to copy the stdio.h header file nto the program. The stdio.h header file stands
for standcrd input-output header. It includes the standard printf() and scanf()
function prototypes. In the above program the pnntf() functions is used.
Therefore, it is required to include this header file in the include preprocessor
directive.

e The define Preprocessor Directive:

The define preprocessor is used for defining constants (i.e Symbolic
constant) in C programs. It directs the compiler to replace all the occumrences of
one or more varigbles in a program with the specified constant. The purpose of
using the directive is to give a meaningful name to a constant value that is to be

used in the program.
It has the following syntax

#define SYMBOL value/expression

Here, SYMBOL is o valic C vanable ncme and it is by convention written in

vppercase. An examples of define preprocessor directive 1s given below,
#idefine HEIGHT 12

This preprocessor directive tells the compiler to replace all the occurrences

of the varnable Height with the value 12, in the program during its execution.

An example of define preprocessor directive using an expression is given below.
#define CUBE (a) (a*a%q)
It can be used in @ program as given below

Volume=CUBE(side);
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The volume will be calculated os

Volume=(side*side*side);
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