.

1.1 Problem 501‘(1?‘:‘; T L prablef and finding the best solutiong, 9
. problem solvingis 2 Process;o,l;e & g;oped' by following a well organized ;;\ppr{)achr é . 50 (
: i Problém solving i;:, -,a rSklllpthat Zinday Everyi problem i"s_di'f‘ferent m its 'qature. Somei‘t ;,
We solve different ?frr?bifﬁ.sr{ﬁiec}litire more éfténtibn' to' identify the solution. A problemﬂ' Zive
. problems 'fredviirfi,i?f;r:;t ways. One solution may be faster, less expensiye.aljt'd mo,r?f-e‘liab'le; g
:1112/1 gf;eors‘.“}t is important to select the best Sditablésqlutiqn. i g8 \ |
= b}fférent.éffategies'- téchniqueg_and tools gre USed_ to solve a problem_.”(jpmguters‘ s
~used as a tool to solve complex problems by developing Vc_ornputgr p'rogr'amsi. Compute . e
programs'contain different instruction for computer. A programmerdwrl}t;eg.}ncsltcht1on5 andf i
. computer executes these instructions to solve a problem. A person can be goo programmer | . -
if he has the skill of solving problems. Different problem-solvmg t_echmques are as follows; - ' e
7 e Program | : . _ ' i ' ;
/ o Algorithm i _ : St I A, i i ;
©.. /e Flowchartetc. At e JRGEORS AR : i
1.2 Program . cridkiiLE |
) . Asetof instructions that tells a computer what to do is called 'prégram.‘A computer!
~ works according, to the given instructions in the program. Compufer programs are written m‘
programming languages. A person who develops a program is called ngl’ammef, The[- E

- programmer develops programs to instruct the computer. how to process data to convertinto|
information. Programmer uses programming languages or tools to write programs. l .
_ , : e R Sl
! v

121 Advantages of Computer Program

Different advantages of computer program are as follows:

‘e A computcr program can be used to perform a task repeatedly.and quickly.
e A program can process a large amount of data easily. S Bl
e It can display the results in different styles. ; \
o The processing of a program is more efficient and.less time co'hs_uming.‘i |
o Different types of programs are used in different fields to perform certain tasks.

e Acompulerprogram can solve many problems by giving instructions to computer. k

. . ._ . . , . - : : ! : .
1.3 Algorithms & Pseudo Code R e
- An algorithm is a step-by-step procedure to solve a problem. The pi"oce"s‘s" of S(\)lvin.g,a :

‘problem becomes simpler ‘and easier with “hglp of algorithm..lt is better to write algorith™
before writing the actual computer program. g weleg gopsapls b F e '
- 1.3.1 Properties of Algorithm -
Following are some properties of an algorithm: “ s Hy 3 |
: problem should be broken down into simple a“d.'m_ ?ahhlgfﬁl étéps; 8
d be numbered sequentially. AU A
be descriptive and written in simple English.

e The given
o The steps shoul
e Thesteps should 7
re written in a

; language that is similar to simplé EnghshCa uedpseud‘1

hms a _ . e called;psevd{.
Algqr‘t_ no standard to write pseudo code. It is used to specify program:logic:i! Al
There 15 NO PLEFSE " dent of any.particular programming language. . .-~ |

r s indepen

ode.
. like manner that.1

En glish
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result on screen.

1.. Start
2. InputA
3 3. InputB
A Compy 4. -T(?tal =A+B
€ Writd . 5. Display Total -
imme”ﬁ 6. Exit ‘
Convejy Example 2

S..

speed

1.
=D,
-
4

5.
.2

e
9]
R 3.
4

5

- (Hint: Area =3.14

the distance traveled). :

~-Example 4 % Chhy ot e S T e
. The following algorithm finds the sum of first fifty natural numbers.” 7 0

uts radius from the‘user and éalculates the area of circle.-

The following algorithm inp
* radius * radius)

1. “Start ' -
2. Inputradiusinr
3. area=3:14%*r*p
‘4. Print area
_ 5. End J
Example 3

The following algorithm calculétes :the_ dista

nce covered by a car moving at an average
of V.m/s in time T. It should

input average speed v and time t. (Hint: s = vt where s'is

Start -~ | 3 Uity B baisit ol e s P
Input average speed inv - ; ' '
Input time in t
s=vit"

Prints

End

Ak

Start
sum =0 : kgl ' a0
Repeat Step 5 and 6_Whi1e (N = 50) 2 N
sum=sum+N

T
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.2 Designing the Algorithm

‘possible alternatives

~ 5. Final Documentation

Differen_t programming lan

scientific programs etc.

languages are ma

S5 SR e S T= TR Sciseh e ) . LT T E T RRpe @ pavslidilliiicl W dedae dapoutthe . 0
2 d Fis Y i LT TERIAES SR o

'+ The inay ;ni }fl{gures Which are necessary for developing the program. '+ . .
S e 5 .1Ch tlr}gprog_x'amwillbedesi@ed. e ool Sl ol e il
- guage in which the program will be most suitable. ,

- What is the des; . A e O g A .
5 * € desired output and in which form it is needed,ete. . % A

f st ps that m,us'_tJ be carried out .béféré a‘ﬁroggamrhéf g
¢ programmer designs an algorithm' to help visualize . -

ithrr'\ Is a sequence of ste
g his Program. Th
| : in a program. i
3. Coding or Writing the Program RS e s

‘The process of wri

e An algo;
starts preparin

5 tinga'programisaver important st i i : devel . t In::
this step, an' _ _ ‘ _ y important step in program development. In
afven irli the_a%gorfthm 1S converted into program. The program consists of different steps
e ey algorithm. A large number of programming languages are available to write ;|
programs. A programmer selects programming language according to the nature of problem. .-

4. Testing Program

. ] I ]

A program must be tested in the process of program dévelopi’nent.. This process .-

'Ve.,l‘ifi_és the accyracy of a program. The program is tested by executing it again and again.
. Different values are given as input and output is checked. The program may not give
. required results if it contains any error. The errors must be detected and corrected if the

output is not correct. All bugs in the program are detected and removed during. program
testing. It ensures that the program gives desired results and the problem is solved‘co.rrevctly.

® &

When the program is finalized,‘ its documentation is prépared. Final-documentation is.

provided to the user. it guides the user how to use the program in the most efficient way. ~~

Another purpose of documentation is to allow some other programther to modify the code if -

- necessary. Documentation shopld be done in each step during development‘?? a;Prog_?a;fr. 7‘ 5

1.6 Programming Languages _ . s .
| A set of words, symbols and codes used to write programs is called program language..

' guages are available for writing different types qf programs. S'_Q-me, _

languages are specially used for writing business programs, other are u§ed for‘ .W\l‘.'ltlnrgr_

There are two types of computer programinipg la‘fyg‘uage,.s:.f
" o Low-level languages - ’
® High—level lang"uages _
y : Level Languages | . e AR
1.6.1 Low , e near to.computer hardware and far from buma}n languages. .
These langléag tand these languages easily. Writing a program in low-level ..13?8“35351- i
Computer can ur'llmerxirledgé of the internal structure of computer hardware. Two l.ow-l_ei!:v?] :
g S chci)ne 1angi1agé and assembly 1anguagg.' : o

» .
¥ N Y
ai. ¥
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" '1.Machine Language At % B
- Atypeof language in which instructions are written in'binary
language. It is the: only language. that is directly ‘understood by
- fundamental language of the computer. e :

.~ - Program written in machine language can be executed very fast by the con

~Programs written in machine language are machine-dependent. Every computer has its oy
machine language. Machine language is difficult to understand. Writing' and modify
program in machine language takes a Lot of time. Machine language is also kriown'5s f;

generation language. G ' A R

2. Assembly Language | T BT
x.‘A_Ssembly language is'a low-level language. It is one step higher:,thaﬁﬁmgc:hi‘m
language. In assembly language, symbols are used instead of binary code. These symbol
called mnemonics. For example Sub instruction is used to subtract two numbers. "~ " .
b Sad® Assembly language is also called symbolic language. Programs writtén in ééée}nbl .
" language are easier to write and modify than machine language. Assembly language s
mostly used for writing system software. Assembly language: is also known as ,,seqoxi

X

generation language. ‘ | : R N el s

1.6.2 High Level Languages - . B
~ A type of language. that is close to human languages is called high level language,
~ High-level languages are easy to understand. Instructions of these languages a_rerwritten“
English-like words such as input and print etc. N R R e
A program written in high-level language is easier to write and modify. .High:flé";
languages are further divided into following categories: : LV e
e Procedural Laﬁguages :
e Object-Oriented Languages .
‘e Non-Procedural Languages
1.6.2.1 Procedural Languages k. e
Procedural languages are also known as third-generation langua‘ges or3GL. In these
‘languages, program is a predefined set of instructions. Computer executes these instructions&
in the same sequence in which the instructions are written. Each instruction in this languag Lf ‘

tells the computer what to do and how to do. Some most popular procedural languages are!

application and scientific use. e
 2.BASIC P e AR
' the late 1960. It was used mainly by students to use the computer for solving simiplés
problems. It is easy t0 understand. It is widely used for education purpose. - g
e I
-~ -COBOL stands for Common Business Oriented Language. It is specially designe of
‘business application.' It was developed in early 1960s. The programs written in COBO!

- lengthy but easy to‘ read, write.'e'mc‘l main't\ai_n; -

Scanned with CamScanner

. 1L.FORTRAN = g e e s | R |
_ FORTRAN stands for FORmula TRANslation. It is mainly used for engineerini |

BASIC stands for Beginner Al_l_"Purpose"Symboli;: Instruction Codé; It was createdﬁm . |
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L Cg RS ‘ﬁ;.‘.'.é‘," ‘ g §-£ 7N v : . s . - % oy W e 3
& % » . £ £y ..r--% i‘\; 7_ o Y | > e = 3 ) 5 s o
Chapter 1:-.> Int'roduchon‘to' ngramming'-?f i sl RO W i g

atural pj o . : R R o LB .
“or intelligent I;:ﬁgraammmg languages are also known as fifth generation languages (5GL) : =~
Tequire  large amoupe oo 2L0F PIOGTams for these languages are very complex and. .
experimental Tt o Compufe’rr resoulrc‘ebs.; That isA why most of thgse languages are stilk-in
1.7Types of Codes.. . .
-, There are two types of codes that are as follows:
171Source Coqe =~
- . : A . . o ' ] . 4 . 55 i , b \ o i 2 i
iy s’oltjxi(c)gr 4m written in a high-level language is called source code. Source code is also /"
The sour s gmgram Computer cannot understand the statements of high-level language. . -
: Ce code cannot be executed by computer directly. It is converted into object code and
then executed, ,
1.7.2 Object Code
e g X program in machine ]anguage_is called object code. It is also called object program
. or mac.hmeA code. Computer understands object code directly. gt
1.7.3 Difference between Source Code and Object Code
: - The main difference between source code and object code is as follows:
Source Code Object Code ;
1. Source code is written in high-level or [ 1. Object code is written in machine | -

~ assembly language. language througb compilers. |

2. Source code is easy to understand. 2. Object code is difficult to understand.. ”

3. Source code is easy to modify. | 3. Object code is difficult to modify.

4. Source code contains fewer statements | 4. Object code contains more statements than | .-

than o6bject code. ' _source code. -

1.8 Language Processor

programs into machine language. Every computer language has,its own translators.. ...
1.8.1 Compiler = = ' , » ’

" program. Compiler co

| instructions. Compiler ‘atz
- ‘containing an error car_tf\o

%

Compui:er understands only machine language. A program written in high-level -or § =

‘assembly language cannot be run on a computer directly. It must be converted into machine:

la; before execution. Language processor or translator is a software that converts these:: : ;
anguage , tion. A
' Different types of langilage progeséors are as follows: R hys 3 o, AT

Byes ram that converts the’instruction of a’high level language into L
A compileris a p::l%ole. ‘A program written in high-level language is called source - . -
R miaer converts sgurce program into machine code known as object program.

; cks each statement in the source program and, g‘?nef?.#es'machine.~«__ ¥
T gomp: et e ]Jso checks syntax errors: in ‘the program. A source program ..

be compiled: diba

3 CUmPller B e Objei:tpr&grm,‘;;{ >\.

; ,. _,;-SouicePfOS?’m ; =

S, g e ST S g
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Y A compller can translate the programs of only that language for whlch lt is Wl‘ltten
- example C compiler can translate only those programs. that are_ wntten inC language

" 1.8.2 Interpreter. _ ,
; i An interpreter is a program that converts one statement of a program at one “timy
- executes this statement before translating the next statement of the source program. If there :
“an error in the statements, the interpreter stops working and displays an errors message )
‘The advantage of 1nterpreters over compilers is that an error is found 1mmed1ate1y
~ the programmer can correct errors during program development i . S

The disadvantage of interpreter is that it is not very efficient. The mterpreter doe ng
‘produce an object program. It must convert the program each t1me it is executed Vlsual Basl

uses interpreter. - : i g

: 1 8.3 Assembler

language into machine language ‘ = A

ﬁssem_bl}r hf‘SWSePWSm —»|  Assembler _—b Object‘legmm

1 8.4 leference between Compller and Interpreter

Followmg is a brief difference between compiler and interpreter: |

- Compiler ‘ - Interpreter ) L A
1. Interpreter converts a program - mto

[y
ot

.

et Fed

§

1.; Comipiler converts a program ‘into
| mmachine code o a whsle, machine code statement by statement.. e
2. Compiler creates object code file. 2. Interpreter does not create object code ﬁleg

| 3. Compiler converts high-level program 3. Interpreter converts h1gh-Ieve1 prograﬁ

, that can be executed many times. : each time it is executed..
4. Program execution is fast. 4. Program execution is slow. i
5. Compiler displays -syntax errors after | 5. Interpreter displays the syntax error
‘compiling the whole program. , - each statement of program. ¥ 1
, . : 1

Relatronshlp of Ob]ect Program, Source Program and Compller ofs ‘3_

41 A source program is written by a programmer 1n a programmlr\g language such
This program is not in a form that a computer can understand. A ‘compiler translates
- source program into the object program that the computer can understand and execute

19Programm1ng Techniques . -

- Comptter programs are developed bY using dlfferent programmmg technlque 50
unportant programmmg techruques are as follows:” -~ " ; L ;

1.9.1 Structured Pl‘Ogrammmg

: Structured programming is a progr ammmg techmque in whlch a program 1s'cll‘fl
" in small units called modules or S“bPl'Ogramt Each module consists of different mstl‘llctl
to perform a partlcular task. This module is exemted when the main program calls 1t

o

..
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.~ . are specifie_d in program. The control
‘ ts are

. displays Fail wh

1
1

15

The ¢ lﬁ‘:}%@'?m _.Ca_lls_ a vr'nq:c‘l‘qilg, the control moves to the called moduje
-themodule, . Moves back to the main Program after executing the instructions of

easier to 1oL €asy and s'imple, té'ehnique for Wfiting prdgrams. It
" e ow ; : s 3 ‘
“of instructipns, S rite, check, read and modify. This techni

o the . an technique uses only three types
used in this technique: pmgr?n:ls. e SoEple 'Followin.g i f’f mSthhons g
~*  Sequentia] Structure
- Conditio '

nal / Selective Structure

¢ lterative / Repetitive Structure

L Sequ_enti'al Structure ' . Lo oR ' £ T

In sequentia] structure, the

executed t
statement is executed more than once

Statement 1 .

1
- Statement 2
4
Statement 3
‘Figure 1.1: Execution of Sequential Statements
2. Conditional Structure A 2 . ek |
" * A'selection structure selects a statement or set of statements to execute on the basis of a

' diti In this structure, statement or set of "statements is executed when a particular
condition. ,

dition is true and ignored when the condition is false It is also known as branching or
condition is tru : } - T pdy ¢
itional structure. ; - ok o ,
e displays Pass if the student gets 40 or more than 40 fnarks: It
Suppose a pr;)lgl‘arzrks are below 40. The program checks the marks before displaying
en the m , A _ s L b,

the message.

Condition
TorF A

. i b e g ot i ]
l’ “}né.riﬂ 1 | statement2
Statement 1 | Hia ol

3 Ly ry A Bt
: ¢ FEeatle. b I3hees T -
1 3 i o, o= g RS SN G
. ; s

LA in’ " Conditional Statements .+
) 2: Executi© ‘ g O
Figure 1.2 ' '

Scanned with CamScanner




R

T Series = Objeét-Oriéﬁfeld f’tdgramming usi

16"

3. Iterative Structure = . AL | , s SRR B

i iy repetition structure executes a statement or set of statements repfea'tédlji. It is also
. known 4y iteration structure or loop. Loops are basically used for two purposes: . .~ '
To execute a statement or number of statemg'nts for a specified number of times, For

L ]
exafnple, a user may diéplay his name on screen for 10 times. Sy e
* To use a sequence of values. Fo example, a user, may display a set of natyra)
numbers from 1 to 10. ' ¥ : : S
; ; . k i i
~"Cendtion \, F___ S
S Torf - ‘ i
S / 7' .
5 ) 'f

§ Statement(s) % y ol e ; g A

Lm-.'.....,...].,.n.. CESLET. S ‘
. : AT In

©T T { ar

2 Figure 1.3: Exécutﬁo‘n of Iterat.ive Staterﬁents :
4. Function call : ' 26y Lo .. Ex
Function call is a type of statement that moves the control to another block of code. The ; :
control returns back after executing all statements in the block. The remaining statements are j des
exgcuted immediately after the function call when the control is returned. - |
Statement Function ; ; .
4 Statements : ; . ’ :
Function Call . S A S f .
: i i i '. \ ! s AT | .
; ! 3 :;e}um; ; ; ' f : 4
[ Statement . : e y f 19'
Figure 1.4:‘Executi0n of Function Call Staten{enlfs s ‘ 1.
o 2 v ’ : ,
Advantages of Structured Programming Z’-_
Some advantages of structured programming are as follows: ;
i £ el ‘ . : ' ~ : ex
- 1. Reusability . - . _ o B ecute
: . g e 1 u '- -
Structured programming allows you to reuse the existing code as and when req bt |- L
You vienite frequenﬂy used code in a block and‘give it a specific name. This code ca! 2
ou can e e B e =i
: T t writing the same code again. : 3.
used again and again Wlt,hou o s . e R A8
e 3 ool o e e L v Parg;
: " write small blocks of code instead of writing a long progr. mes rogram

It iz easier to W

: - a specific problem in a particular block.
. ttention on aspe . N
You can focus your a PO T I . ]

it o

-
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