WHAT IS A COMPUTER

A computer is an electronic dev
symbols under the control of a
program. A computer prograii di1
problem and display results. Com
programming languages such as BASI
ALGOL, and so on.

ice capable of manipulating numbers and

set of instructions known as a computer
rects the computer to solve a particular
puter programs are written using

C, FORTRAN, COBOL, PASCAL, C,
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[ntroduction to Computers

\¢OMPUTER HARDWARE AND SOFTWARE
- nentswliich are su p;.mrted by olectrical dev ices and

A computer basically consists of electronic compo
hanical components used in 2 computer

nwchanical systems. All these electronic, electrical and mec

called Computer Hardware.
lp of computer

are
actuated and controlled with the he

Computer hardware components are
classified into two categories:

programs called Computer Software. Computer softwares are
o A

(i) Application softwares are programs used to solve specific problems (tasks) like railway reser-

vation, banking, etc.

(i) System softwares are programs used to handle the computer hardware and to execute the
application programs. Operating systems and language processors (compilers) are also sys- s
tem softwares (which shall be discussed later). £t
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i

STAGES OF DEVELOPMENT (COMPUTER HARDWARE)

arly 1950’s and many significant

Computers became commercially available during the e
lopment are termed as

technological developments have taken place thereaiter. The stages of deve
first, second, third, fourth and fifth generation computers.

First-generation Computers

The following are the characteristics of first-generation computers:

7~ Vacuum tubes were used as principal electronic component which occupied large space and

generated more heat
7~ Speed of computing was measured in milliseconds

7> Limited storage capacity
7~ Punched cards were used for input/output operations

Second-generation Computers
The following are the characteristics of second-generation computers:

7~ Solid state electronic components such as transistor and diodes were the principal electronic

components
Speed of computing was measured in microseconds
Considerable reduction in heat generation

Remarkable improvement in reliability

Increased storage capacity
Magnetic tapes besides punch cards are also used for input/output operations
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Introduction to Computers

Cablineal frame

/”H CD drive

Switch Mode Powar Supply
(SMPS)
Main power-in
Socket 1
-loppy disk
Alr circulation drive
ran
Power supply e
socket for _ | _Hard disk
monitor drive
RAM board

Motherboard with
detachable CPU

S -

Monitor

Laser Printer

Fig.5 Computer cabinet showing the main circuit boards and
peripherals with connectivity

PARTS OF A PERSONAL COMPUTER

oday comprises a processor (Pentium IV), a keyboard, a
isk drive (HDD), a compact disk drive (CDD), a color
RAM (Random Access Memory) and ROM (Read Only
M and other supporting circuitry are interconnected

A personal computer commonly available t
mouse, a floppy disk drive (FDD), a hard d
monitor, a printer (dot matrix/inkjet/laser),

Memory). The microprocessor/ CPU, RAM, RO

on a single board called motherboard as shown in Fig. 6.
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Networking
ports

scontrol unit, memory unit

€880t the computer. The pro..
Simeasured in mega hert,

e
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i e O i
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tboard (Windows ke yboard

HE keys and toggle keys (C

——
g — -

LED’s

Numeric
kEFpad

A mouse is a Picking device
It has two or three bﬁ'ttons

to con o, |
Y direction on a flat surfac

._: 1
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iz Middle button
Left button /
\r’ Right button
SdE
|
Fig. 8 Mouse

STORAGE DEVICES
Floppy Disk
A floppy disk is used to store data e oroledt
permanently. Ithas a flexible disk coated with  slide Magnetic disk

magnetic material and is enclosed in a plastic
cover. Floppy disks of 3%2 inch diameter

having a storage capacity of 1.44 MB are Metal hub with
hole to hold

commonly available. The FDD has a read/ e aieklintarive
write head which reads/writes data on to the

+— Plastic cover

Sliding metal shutter
to protect the disk in

disk. The disk makes 360 rpm while reading read/write opening
or writing data on to it. Fig. 9 Floppy disk
Hard Disk

d with magnetic

Hard disk is a reliable and permanent storage disk. It has a set of metal disks coate
y disk, hard disk

material and are mounted on a central spindle which makes 7200 rpm. Unlike flopp
rotates continuously. The HDD has a set of read / write heads which are mounted on an arm. Latest

hard disks are available with a storage capacity of more than 40 GB.

Central spindie

2 s\ Metal disks coated
S~ with magnetic material

Metal box

-—

Arm with read and
write heads

Fig. 10 Hard disk drive
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Introduction to Computers. INT-1

second-generation Language

In second-generation language, instructions are written with mnemonics to simplify the program. The
symbolic instruction language is called Assembly Language. In order to execute these Emﬁznmasmu all
mnemonics are converted into binaries with the help of a translator known as Assembler. The program
written using mnemonics is called Source Program; the binary form of the source program is called

Object Program.

American Standard Code for Information Interchange (ASCII) is commonly used to translate the
source program into object program. (Refer Appendix for complete ASCII list and its binary equivalents.)
Consider the following example which executes an assembly language program.

e.g. ADD A, B, R1
_ Source Program MOVE R1. S

h |

_ Assembler translated by assembler

| |

0101 00101010
0100 0001011

Object Program _

Assembly language programs are commonly used to write programs for electronic controls using
MICTOPTOCessors, e.g. computerised copier machine, computerised telephone billing and so on.

Clanguage is one of the programmung languages used to access the assembly language instructions
as its subroutine for any lower level programming.

Third-generation Languages

w.._ mmm_.n.mwbmqmmcu languages, instructions are written using English language iE.ﬂm%Eduo_m and
&ma_u..Ea generation languages are also known as high level languages (HLL). The commonly
used _:mr level languages are FORTRAN, BASIC, COBOL, PASCAL, PROLOG, C, C++, etc. The com-

alled a computer program or source program.
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Introduction to Computers

ally produced for specific tasks are

> # . AL, - -~ ki . 4 " . - € .whun...
sis for engineermg components). These p1 ograms specl

analy S
cabion Software.

called Apph
OPERATING SYSTEM

AN _.;._E.mm:m system is a program which
t of programs which supervise the ac
of the hardware components such as CP

octs the user and the electronic hardware in a computer.
ctivate/ control the

tivities of a computer and a
U, main memory, disk drives, keyboa rd; monitor,

conrn

[t has a S€
operations
printer, and so on.

Keyboard >
Mouse 3 {
Operating
- User >
Disk drives <€ o System .
Monitor
Application
programs

Some of the start up programs initially loaded to RAM are stored in ROM, mainly the BIOS
ter system. Service programs available

hich are recorded by the manufacturers of the compu
formating a disk, printing a file,

m for operations like copying a file, deleting a file,
the disk. Any malfunctioning of hardware components are instructed to the

s on the screen by the operating system. Operating system programs

programs w
in operating syste
etc. are usually stored in
user by displaying error message
are also called as System Software.

There are many operating systems used in computers. Commonly used operating systems are
MS-DOS (Microsoft Disk Operating System), Windows 95/98/2000, Windows NT, UNIX and so on.
indows 2000 operating system is widely used in personal computers, and UNIX 1s used
Graphic workstations and also personal computers. The operating system

Nowadays W
in Mainframes, Servers,
UNIX itself is written using C language.

FEATURES OF A LATEST COMPUTER

Cemputers are popular in a number of applications because of its speed of operation, high storage
capacity of a media like hard disk, CD and so on, consistency and accuracy in computations and

support to other electronic devices for engineering applications.
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COMPUTER PROGRAMMING

Computer programs are written using one of the programming languages
(FORTRAN, C, C++ and so on). A program has a set of instructions written in
correct order to get the desired result. The method of writing the instructions to

solve the given problem is called programming.

PROGRAMMING TECHNIQUES

There are two types of programming techniques commonly used:

(1) Procedural'Programming

(ii) Object Oriented Programming (OOP)
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ALGORITHM AND FLOWCHART

In order to write computer programs without any logieal error, it is revomimnen,
prepare a rough writing showing the steps involved in the program. Fhis i called
Analgonithm presents step-by-step instructions required to solve any problem |
shown diagranumatically using a flowchart.
Flowchart isa symbolic or diagrammatic representation of an algorithin 1w ...

cal figures to represent the operations, and arrows to show the direction of flow Follo..
commeonly used symbols in flowcharts. H

Symbeol
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Introduction to Programming ITP-3

< > Looping Represents the looping which is

repeated based on a condition/

value of a variable.

O Connector Represents the continuity of the
flowchart in another place/ page.

=" : :
— l T ATrows Represent direction of flow.

It is recommended beginners must practice algorithm and flowcharts before starting to write

programs.

Example 1

Write the algorithm and draw the flowchart to find the sum and product of given two numbers.
Solution

It is necessary to understand the data given in the problem and the results expected.

In this problem, two numbers, say A and B, are given (input) and the results, sum (A+B) of two
numbers and product (A x B) of two numbers, are to be calculated.

Algorithm Flowchart
1. Read a, b @
2.5Sum«a+b 1
3. Product« axb / o a’b/
4. Printsum, product +

5. Stop Sumée a+b

|

l Product«—a x b

Note: ‘1’
() Usually words Read, Accept or Input can be used to represent input / Print sum, prndu-:t/

operation to give values of variables to the computer.
(ii) Print, Write or Display can be used to represent output operation to l
show the results computed by the computer.

(iif) Back arrow («-) represents the value obtained by evaluating the right side expression/variable
to the left side variable. The symbol ‘=’ can also be used instead of ' « * but it leads to confusion
in certain applications. (e.g. 5=S5 + X) representing the logical equivality and so on.

(iv) Down arrow (¥) is optional.
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Example 4

Write

Solution

For this problem, a new name big is used to store the biggest value. Initially a 1s assumed as big, then

b is compared with the existing big to get the biggest value.

Algorithm Eﬂcnﬁﬁl

1.
2,

Note: There are other methods available to find the biggest value.
The method discussed here is the best which can be easily extended
for any number of values and is suitable for writing structured

programs.

. N
Introduction to Programming ITP-5

Flowcharl

\Em?_ m.:_n\

Areac—\[s(s—a)(s—b)(s~C)

_

\ Print area \

the algorithm and draw the flowchart to find the biggest of the given fwo numbers.

Read a, b @

Plg= 2 \_n_mmn m.w_\
If b> big then *

big «Db big « m\_
Print big

Stop




w [ TR

&

o

o
=
=
®

9.
=
S
=
=
=

I




[ntroduction to Programming ITP-7

Example 6
Draw a flowchart to solve the following series

5§ =X =X+ X7 = x7... x"
Solution

For this problem, the initial values are assigned as

s 0
term<«X - represents the first term in the series
i1 - represents the power in x’

Then the value of the term is incremented to get the next term
accordingly. The term is then added to s and is repeated until i > n.

Flowchart

\mmma x.:\
!

s«10
term « x
=1

> _

Yes

\ _u;aml\

kr No

S« s +term
term « term (%) (-1)
le—i+4+2

and i is also incremented

i

- i




ITP-8 A Fust Course 11 Programmiig

Example 7 | oz
serles.
flowchart to solve the following
Draw a flow u ; -
_ N | N x 5 om e
j! i
=Xsoptg 7l o

___.___ _ __...n_‘ —m,ﬂwNHhM.H.hwuﬂ " . @ __u Eﬁhﬂ&mh.—m .mm.—m. ﬁ.mm_,_,._ﬁ—._qﬂm,:nqﬁ__x:..
__r“__ | The method discussed in Exam ple61s extended DY
| I8 Flowchart
i b G
|
11/ . |
| | ,,

| ______ i
(/-
__ ____ __, |
. | Exampl]e 8
Draw the flowchart to s}y, e the f
_.___ I
| 1.
i
I ____ EBJHE ﬁ :
I g those terms which are lesgthan e, .
| ____w_,\ S 0 NE w.u.h..uu 2 [
il The method discusse di N .

n mxmgﬁhm 7

I~ =




Introduction to Programming ITP-9

Flowchart
g ...-

( Start )

L

\ Read x \

|

g & ()
ferm « X p
44— 1 7

Is Yes
[term| < 10 >

\ Print s \

No

S+ 8+ lerm

(i+1) (i+2)
| e—i+2

{

Note: The method of solving a series given in this example can be used for any other series of this kind,

e.g. cos x, e, and so on.
|

Example 9

Draw a flowchart to generate and print the Fibonacciseries0 1123 5 8 --n.

Solution
For this series, the preceding two terms are added to get the next term.

-0 1 1 2 3 5 8--upton

el

P1 P2 newterm

L

P1 P2 newterm
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Solution
~.Lm t __,.W_. Tm Em E.Hmmm.ﬁ E.—m_ﬂ

W._H.HHMXW.:W

L]
e
Y

”__ ..ﬂ.ﬁ m.: Emmm

fumbers are multiplied




g ITP-11

Introduction to Programin

Flowchart

/ Read k /

+

kfact « 1

- A_"E__T 1 to k step JV

Y

kfact _.amﬂ.,L

Note: Factorial (1) is not available for non-integer and negative numbers. Also note that 0! is 1.

REVIEW QUESTIONS AND EXERCISES

1. Write the algorithm and draw the flowchart to find the average of given 3 values.
2. Write the algorithm and draw the flowchart to find the area and circumference of a circle of .

radius r.
[Hint: Area =nr% Circumference = 27r]
3. Write the algorithm and draw the flowchart to convert the temperature given in °c to °f.

[Hint : Use the relation °f = 1.8°c + 32]
4. Draw the flowchart to find the smallest of the given three numbers.
5 Draw the flowchart to solve the following series which is the summation of cosine series

2 o4 6
Xx° X' X : .
§i= - —— ke e ritidd neglecting the terms which are less that 10® in magnitude.

. 21 4! 6!

[Hint : The method discussed in Example 8 can be used to solve this series with minor changes.]




[TP-12 A First Course !
| 6. Draw the flowchart {0 find the sum of H_mEH.& numbers u pto N
[Hint: The method discussed in Example 10 can be used to solve the series, |
.__ .+ N.|
iy 7 Draw a flowchart to solve the following series.
I e
. mu_+\+.\+l.:nl
- 7131 4! N!
8. Draw a flowchart{o colve the following series:
2 3 4
X< . X
e’ n_+x+|l+1;+ml.:5
Jle3r . 4!

Neglect the terms which are less than 10-° in magnitude.

SHORT QUESTIONS AND ANSWERS

el

I 1. Whatis an algorithm?
Analgorithm
refers to _step instruct
f algorithm are written M._”Mw._u% _.m_ﬁm Emn.:nn_omm written to solve an
2. Whati orrect sequence to produce the desi y problem. Vay;j,
atis a flowchart? i result __
A flowchart i |
is a diagrammatic or syn
| to represent the %mmw_m.cMmMn gReyE R RpEsentation of an al
5 &m_.mu_mumﬂﬂﬁum&. aigorithm. Ituses var;

‘ m
___ . Eam_._.mu._u._g;;_..
Procedural & Enw&on_ﬁ_ﬁ_mamgm&?ﬂ Hm:m_:mm
A _m.

programmine n =
__ : Hm UL T P :
Object oriented =5 Siod Em@ﬁe owed in C++

5. Proc
edural
. programming method.
| discrete results. (Tru nﬁEmEmEm 0




