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INTRODUCTION

THE COMPUTERS

The * modern computer is basically a machine capable of
doing the following three thingse I

1. It can perform all the four basic arithmatic operation
viz, addition, substraction, multiplication and divisioni
all with a fantastic speede !

2 - It can follow a list of instructions viz, what to read,

where to . write, what to substract from what etcey

3e It can read/write data from/ on punched cards, magnetic
; tape, magnetic disk etce Also 1t can remember this
' informations

IMPORTANCE OF COMPUTERS

Almost a centuary ago a spate of inventions ushered in

o i

the first Industrial Revolutione Within a short span of time
many countries became industrializede Now, we are in the begil-

nning of another Industrial Revolutione The major cause of

tle second Industrial Revolution is the invention of ComputerSez
Man has invented many electronic devices but the Computer has
made a greater impact on society than any other single devicee ;
They have made a potentially significent contribution to the
soclety during the last three decadese

i &
B i e mpeas—

Page No. s B
b -




The spate of innovations and invention in Cowmputer
technology during the last decade has lead to the development
of mini, Micro and personal Computerse They are so versatile
that they have become indispensable to engineers, scientists,
business executives, managers, administrators, accountants,
teachers and studentse They have strengthend mards power
in numerical computation and information processing and there=

by have increased the effectivemess of organisationses

Modern computers possess certain characteristics and

abilities that are peculiar to themes They can 3

le Perform complex and repetitive calculations rapidly and
accuratelye.
2e Store large amounts of data and information for subse=

quent manipulations.

3e Hold a program of a model which can be explored in many

different wayse.

Ls Make decisionse
Se Provide information to the user.
, b Automatically correct or modify by providing signals—=

certain parametersy of a system under controls
T e Draw and print graphs, and

8. Converse with users through terminalse
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COMPUTER TYPES

Based on the operating principle, coumputer can be
classified into one of the following typess:

1. Digital Couputers,
2e Analog Computers and
Fe Hybrid Couputerse.

DIGITAL COMPUTERS.

Digital computers are useful for evaluating arithmatic
expressions and multiplications of data (such as preparation

of bills, ledgers, solution of simultaneous equation, etc ).

ANALOG COHMPUTERS

Operate by measuring rather than by countinge The
name which is derived from the greek word analog denotes
that the computers functions by establishing similarities
betwcen two quantities that are usually expressed as
volteagzes or currents, analog computers are powerful tools

to solve differential equationse.

Computers which combine features of both analog and
digital -type are called hybrid computerse A majority
of the computers used in the world today are digital.
Modern Computers , depending upon their application are

classified as unders

le Special purpose computers, and
2e General purpose computerse

4
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Special purpose Computers are designed and built solely to
cater tec the rquirements of a particular task or applicatione

A special purpose computer incorporates the instructions needed
into the design of internal storage so that it can perform the
given task on a simple commande It therefore does not possess

unnecessary options and costs lesse

On the otherhand, general purpose computers are designed

to meet the needs of meny different epplications. In a general

purpose computers the instructions needed to perform a particular

task are not wired permanently into the internal storages Ratherj

they are read from an input device and placed into the intermal i :

nemory unit they are neededs

COMPUTER GENERATIONS.

The cra of modern compufers began in the 1950 s when the
UNIVAC developed by Remington Rand was put to commercial appli=
cationse The Vaccum tube was the main electronic component
in the systeme Later, such computers were termed as first
generation computerse Since the tubes occupy large space and
gencrate lot of heat, the first generation computers were large
in sizee In addition, theyld the following limitationss:
1. Slow operating speeds,
2e Restricted computing capacitye.
3 Limited programming capabilities and
Le Short life=spane

i
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The development of a device called transistor had a
massive effect on the computer field and the second genration

computer using pransistors were introduced in the late 13950 s

The transistors are fast operating devices and occupy considerably

less ppacee They are comparatively more reliable than the

vaccumn tubes and generate almost no heate ‘

Due to the improved characteristics of transistors, the

second generation computers weres

1. Faster in operations
20 Smaller in size

e Lesser in costs

Le Higher in reliability.

Third Generation = The growth of semi conductors.technolo-g

gy continued and integrated circuits (ICs) which combine hundre

eds of components in a single module were developede

The use of IC chips gave birth to the third generation
computzrs in the mid 1960 s with increased arithmatic cépa*
bility, ability to perform operations in parallel and improved

means of interactione The size and cost reduced considerably. |

Mini Computers appeared in the market.

Fourth Generation = Continued develcpments and new tech= |

niques finally resulted in capabilities to péck thousands of com™
ponents into extremely small assemblies known as LSI (large

scale integration) assemblese The largest child of the computer




family that users LSI has been named as fourth generation
computerse These computers have increased the user=computer

interaction capabilities and speeds.

BITS, WORDS AND - MEMORY

The memory of a computer can be thought of as Cells is
as shown in fige 1l«0) Each of these cells is further broken
down into what are known as bitse The word bit 4is a contra=
ction of the two words binary digits These bits are represen=
ted by 0 and 1 and are used to store instructions and

data by their combinationse

A group of bits representing data or instructions that
form the basic information unit of the computer is called a
worde Each cell represents a word and mayz have a length of 16

bits, 32 bits, 48 bits and s0 one

Cell O

Cell 1

Cell 2

Cell 5
Etce

Fig 1.01 Computer Memory Cellg




A computer word can also be defined in terms of what are.

Known as bytese A byte refers to a group of bits used to desig=

nate a single alphanumeric or special charactere Each byte
contains 8 bits A word may be formed using two or more bytes,
the most comumon being the four—byte combination. Such wordsy; of

course, contain 32 bitse

Digital Computer Organization,

The classical biIock diagram of a computer has five unitse
These are the input unit, output unit memory or store, arithmatic
unit and the control unite The arithmetic unit and the control
unit are normally combined and called the Arithmatic Logic Unit
(ALU) or central processing units (CPU).

A block diagram showing the structure of the computer and
the interconnections of the various units is drawn in the fig
1.02: The input unit is usually a teletypewriter, a video
terminal with a key board , a punched card reader, magnetic tape,
a magnetic disk or a paper tape readers The memory consists
usually of magnetic cores or semiconductor storagee The arith=
matic unit consists of electronic registers , accumulators and
related circuitry. The control unit has electronic circuitry
to decoae instructions and activate the other unitse The output
unit is normally a video display terminal , a teletypewriter, a
high speed printer , a card punch paper tape punch or a magnetic
disk or tapes A digital computer also has a console which

e 2 Nt e o L T 1 i S e g e -
f - Tl T Ty @i‘... S g B B

-

Page NO......bn..

f




RS ——

%ﬂﬁaﬂ}ﬂaﬂ{ AT AT T 1 S A I B T P v O T P S A T YT

£

.:n s

TR TR LN Taep ATEY TN 30

CRRET I
(T ey

LENE LRiA7eR

s e - O T PuT >

V. N\/\\UQ.\. N Mwmauhx.)?\\. Anrd

‘ DATA)
&
v
1
1
1

A

)

!

_- ]
L i (ore 7RoL ey

: o 3 Cie g
PR Ry - S TR R A 2 MR R LR
L2 ol A

'

1

]

'

= J

DATH PATH A ARLTHr77774 \Qihb.mnnp
> .

(onNnTRoe PARTH
-

\\%. Birockk DIAGRAM ¢F (A COr7PUTER

T,




rovides a ninor and supplementory link for human interventione

Bescription of units in the Computers.

aput Devices

Punched cards are used gxtensiVQly to input informations
D cpupuiterse A punch card 15 a rectapgular thin card of size
38 cm x 863 cm « It i1s divided into 80 columns and 12 rows.
ows from bottom to top are numbered 9 to Oe Rows 1l and 12
unched holes in these rows are called zone punchese Cards are
unched on machine called a punching machinee The punching mach=
ne has a key board similar to a type writer key boards

A coupanion machine to the key punch machine is called a
erifiere The punched deck of cards are fed to the verifier and
pe same data from the source docunent are keyed on this:machine

¢y another operatore

Cards are read using a unit called a card reader attached
» a computers Cards are read by moving them past the reading
:ation of the readers The reading station senses the holes in
card elther mechanically by wire brushes passing through the
leg and making contact with a conducting spot, or photoelectri;
1llye Electrical impulses correspounding to ﬁhe holes in a card
e transmitted and stored in the memory of the computers

Another data and program entry device coming into vogue

qu&bhm.nﬂnu

i #




with the advent of time sﬁared computers are video terminal

- with keyboards and teletypewriterss Vi&deo teruminals are simllar
to television sets with attached Keyboardss As keys corresponding
to characters are pressed on the keyboard they are display on the
. gelevisionbséreess Simultaneously they are eatered into the
magnetic disk memory connected to the computers

Output devices

Output devices are required to present the answers computed
by a computer in a readable forme The most popular output device
is a line printer that can print one compliéte line at a timee The
paxinum number @f characters that can be printed at a time is
normally 132 Printing speed are usually between 300 lines per
ninute to 1800 lines per minute.

" Video terminals and teletypewriters can also be used to
digplay output informatione

Memory Devices.

The memory or storage device in a Computer is used to store

the coded instructions corresponding to a programs. It also termpo<

rarily stores data before it is processed and intermedliate result

and the answers before they are printede Internally all infrmations

is stored in a uniform manner using binary codinge

b
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Beside the main memory a computer also has an auxillary
menory made of magnetic tapes and disks to store data and progr=

ams when these connot be accomodated in the main memorye
ARITHMETIC AND CONTROL UNITSe

The arithmetic unit does all the computation in a computer
It is made of fast electronic circults which use semi conductor
processing elementse The elements are integrated on a tiny chip
of semiconductors Speeds of addition are now in the range of
tens 0f nanoseconds per digits where nano stands for one billion
th (1077) « The control unit intergrets instruction and

shedule schedules Jjobs to be performed by the various units of

a computeres The control unit is also made of integrated cilrcuits

Auxilliary or secondary nemory system is used in most
computerse The secondary memory system stores more than 100
tines the information that can be stored in the main memorys
The cost of storing information in secondary memory is much
lower but the time to access lnformation from it is largere In
a balanced computer configuration such a memory is essentlal to
store the main data files and programs and to provide a back up
for the main memory the most common secondary memories are the

magnetic tape and magnetic disk memoriese.

4
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Magnetic Tape

Magnetic tape memories are analogous to the familiar
audio tape recordewse Basically a magnetic tape drive consists
¢f a spoon which a magnetic tape is wounde The tape is a
1/2 1inche wide plastic tape finaly coated with a magnetic
oxide materiale The tape 1s transported acrcss a set of mag=
netic heads and is taken up on another spools The X eads are
mounted between the two spools and are used to write and

read information from the tape.

Disk Drives

Magnetic disks are smooth metal plates coated with
magnetic materiale A set of such magnetic plates are stacked
c¢ne below the other, to make up a disk packe The disk pack
is wounted on a spindle. A set of reading/writing heads are
meunted on armse The arm assembly is capable of moving in and
out in a radial directions Usually s diskette with 96 and 48
tracks per inche of single side and double side with sinéle
side and double side density are used for storing informatione
On this basis the storage is calculateds If it is a single
side siyle density the maximum storage is 256 X. The upper
surface of the top plate and the lower surface of the boettom
plate are not usede Information is stored on tracks on each

platee A set of corresponding tracks on all the surpaces is

called a cylinder. If disk é:m.k with - suTRceEn WL
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have ten tracks per cylindere A track is further subdivided

into sectorse A set of records 1s stored lu & secltore ‘
SOFTWAREs

The set of programs that are run in a computer is called
Softwares A program is nothing but a set of sequenced instru=
ctions to the computesres The process of preparing the program
is called programming and the mean who does ell this job is
called a programmers  These are four major categories of soft=
wares

de Operating systensp

2e Utility prograns,

3e Language processors, and

L Application programse

dle Cperating Systems These are program usually written by
conputer manufacturses These programs reside ia the

%7 gowputer hardware compbnents, such as processors, mewms
ory devices and input/cutput devicese They in fact
act as an interface between the users programns and
the cowmputer coiwponents and facillitate in the execution
pf hils programss Operating system can handle several
programs at a time in the time sharing mcde and can
optimize the use of computer hardwares fhe operating
system of a computer is one of the main factors which
contribute to its capabilitiese.

Page No. 13
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Utility Programss These are also prewritten prograus,
usually by the manufacturers and supplied with the systeu.

These are increasingly used in data~base management systems|

to manipulate data and print out resultse A good range
of such utility programs can make the task much simpler
for the users Other examples of utility,; programs ared

1. Program to load a program into a memory.
2¢ Program to duplicate wmagnetic tapese

Language Processors 8 This software is used to translate
the programmer written instructions inte machine code
instructions. This is a machine dependent software and

is known as assembles/ compiler.

Avplication Programse$ Application programs are user=

written programs to do soae speciflc Jobs, They are
unigque in their construciion and can he used only

for identical Jjobze Recently many such apgplication prog=
rames have been made commexcially available under the
name program packagese These can be changed marginally to
it individual needs and to meet the system requirements
standard packages for application areas such as pay

rolls, billing, PERT/CFM, inventory contrel and linear
programming are availablee

PROGRAM PROCESSING MODESs Y

A modern computer system can be used in three modes

of operationss

Page No....{4..




1« Batch Processing mode,
2 Time sharing mode, and
3¢ Imteractive time sharing modee

Batch Mode 8 Early computers were all disigned to be used in

the batch.precessing mcde where programes were preseuted to llue
system in batchess The syster would process the progroms aue
after the other. .In this mods, one user hes complete control

of the machine @ntil his pregran is completpiy executeds

Time ghared— Computings 1In the time sharing mede each user has
a locel input/output device called a terminal and he can use

a distant computer by eatering his Prograns at his terminalss
Time=sharing is a wmecans of making the regources of one computer
sfstem to serve the meeds of many users simultgneouslye. We
know that the computer does not do several things at once, but
it can Le made to Jump from orue task ©¢ another 30 rapidiy that
the individual user 1s uot aware of any long delays - Large
dudeln Ssystens cen serve & nundred Or wore terminals all using
a variety of languages and in both batch and conversational

modese

Intractive Computer systems3 An interactive computer systems

put the user inte direct conversation with the computers through
a terminals usually a typewriters In this wode the programuer
directly enters his progran at the teruwinsgland beglns to get

answers only a few seconds after he Tells the computer to

Page No. o i N
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scute his Jjob. He may examine the output and decide what he
wants to do mextes If any erros sre made while typing in his
progran at the terminal, they will be immediately known to the
programmers In this mode of operations the programmery can

control the steps of the calculatlons at it progressese

b |l oy G S i e i

LANGUAGE OF THE COMPUTER

The functioning of a couputer ls conitrolled by a set of

Cdastructionse A gomplete set 9f such Ingtructions is called a -

cumplter programs These inslructions are written by a progra=

mner to solve a particular probleme An instruction may tell the

gouputers

at operstion to perforus,
¥here te locate dateay

Bow 1o presemt resulis,

dhen to maxe certalin decgislons,
and sO e

Thec communication between two partles, whether they

are machines, or humzn beings, alwaya read & comnon language or
terminologye The lagguage which is used in the communication
of Coumputer ingtructions ls known as progvamming lsnguagee The
computer has 1ts language or tramnslated into this languagee .
Eheng with the developments of harware components, the improve=
ments in the prograwsing lapguage have been equally significant

Page No..36....
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IGH LEVEL LANGUAGESe

The limitation of machine and assembly language encoura™

ged the search for alternative and gradually a set of new lang=
uage called high-level languages emerged e

A high=level language consists of a set of words and

symbols using which the programmer cam write a program, in
conjunction with certain rules, simillar to the English
language. The languages are oriented towards the problem to

be solved or procedures for solution rather than computer
instructionse These are more user centred than the machine-
centred languagede These languages are therefore referred:to
a8 user-orliented or procedure=oriented languagese

The wmost important characteristics of a high level

language is that it is machine=independent and a program
written in a high = level language can be run on computers of
different makes with little or no modificationss

Following are the list of some high= level languages

used in generale

le

20

FORTRAN

FORmula TRANslation developed in 1957.
COBOL,

Common Business Oriented Language developed in late
1950 s «

BASIC

Beginner s All = purpcse Symbolic Instruction Codes
developed in late 1960 s .

Page No...1.7..
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RPG

Report Program Generator

PL/1
Programming Language I developed by IBM in the widdle

of 1960 S e

PASCAL

Medium Level Language




WIPRO Z=650

The system installed in S,A,T,I,, Vidisha is WIPRO Z-=(G50,

Some features of the systems are as follows:

The central processor of the WIPRO Z=650 is the Intel
1 APX 86/10 (8086) Microprocessor, The CPU architecture
includes four 16=bit byte addressable data registers,iwo
16~bit memory base pointed registers and two 16 bit index -
registers, All accessed by a total of 24 operand addressiﬁg
modes for Compre-hensive memory addressing and for support

of the data structures,

The processor allows one megabyte of address space, 64 KB Ff
of input Joutput device address, space and 16 bit internal

and external data paths,

The 8086 instruction set includes a variable length |
instruction formet (including double operand instructions )
8 bit and 16 bit signed and unsigned aritlmetic operators for
binary , BCD and unpacked ASC—II data , and interactive word

and byte string manipulation functions,

A € -~byte instruction queue provides pre-fetching of
sequential instrustions and can reduce the minimm instruction

cycle time to one third,

Pag;Noulfln




BWULT TBUS

The electronic sub=systems of the WIPRO Z-650 are inter=—
connected by Multibus (IEEE-p-796-Bus) ., The multibus is an
asynchronous bus accomdating multiple 16~bit Micro processor
and intelligent peripheral controllers with various transger
rates while maintaining maxun throughput, This standard bhus

has mechanical and electirical interface specifications,

SYSTEM FEATURES

Hardvare
16 bit procescsor
€0 bit Numeric Data Processor
512 KB of main memory
One winchester disk drives

Printer with graphic options

Four interactive VDU,
Graphic Visual display Unit,
One coloured Dot Matric Printer.

So‘i‘t\mre
Multi user operating systems, DBOS and UNIX.

-« Choice of Lanpuagsapges=WIPRO FORTRAN ,WIPRO PASCAL,

WIPRO BASIC ,WIPRO COBOL ,
Word Processor . :
Scientific and Statistical Packages,

Graphics,

L S0 e T TR AT
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PROGRAMMING _IN _COBOL

The COBOL Langua&s-

COBOL stands for Common Business Oriented Languagee
This language was proposed in 1960 and is alwost universally
used as the programming language for business data processinge

Historically, COBOL grew out of the desire of the data
processing professicnals for a high level machine independant
language for business data processing which would be accepted
by any computer which has a COBOL compilere This work began
in 1959« The maintenance and further orderly growth of the
language was handed over to a group called the Conferance on
DAta SYstems Languages abbreviated CODASYL. The first formal
COBOL report was published in 1960 and revised in 1965 This
version was gradually improved and on American National Stand=
ards Institute (ANSI) COBOL was standardized in 1968 and 197k

COBOL Divisions

A COBOL program is divided into four parts called
DIVISIONS. These four divisions describe four main aspects
of a program and are called §

IDENTIFICATION DIVISIONe

ENVIRONMENT DIVISION.

DATA DIVISION and

PROCEDURE DIVISION.

Page No. a5
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Each COBOL program requires all the four divisions and
they must appear in the above ordere Each DIVISION may be
further divided into several sectlons and the sectlons into
paragraphse Paragraphs may be broken into many sentences aand
sentences into statements; Statements may be divided into i

several phrases and phrases into wordse

COBOL Codling form

COBOL programs are written on a coding sheet called
COBOL coding forme A program written on such a form is punched
one line per card on a key punch machine oxr a key board entry
system, by a punch operatore The form has 80 columns. The 80n
columns are divided into five &istlnct parte as shown iu Table

2000 The parts and their functions are 3

cols h to 6 sequence number field

7 continuation indicator or remark indicator.
8 to 12 Name field.
12 to 72 Text field.
73 to 80 Jdéntification field.

i1 6:7:8 §12 72 3 73 80

H F A rs

: yt s : f

: g : :

: H H

: el 3 :

E 3 . =i

: i 3 A Margnli B Margin : Ident.
vage Nozz......

-
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Between columns 1 and 6 a sequence number for each
line in the COBOL preogram is givenm. Such numbers are coptionales

If programs are entered through an interactive video terminal

the editing program normally creates the sequence number auto=

maticallye

Continuation and Comments 3

Column 7 has two uses. - If writing a line column 72
is reached and a word is partially written the rest cannot
be written on the same line as the information between columns
73 and 80 is ignored by the computers. The word may be continue
from column 12 of the next line « This line is identified

el DR & VR B T O - T LR, s

-as a continuation line by placing a hypem is column 7. To

indicate that a line in a program text is a comment an asterisk
(%) is placed in column 7.

s a8 A & ———_——_

A and B Hargins

The nemes of divisions, sections and paragraphs begin

[
i
|
in columPs Column @ of the COBOL coding form is known as the i
A Margin. E
i
?
I

All COBOL sentences start from columu 12 and may extend:
up to column 72« Ceclumn 12 is known as the B margine.

COBOL Character sete

The set of characters available in COEOL language consisﬁs

Page No.z.a....




of fifty=one characterss These ares-
Letters ( alphabetic characters)
ABCDEFGHIJKLMNOPQRSTUVWXYZ

Digits( Decimal numeric characters)
Ot S
Speclal characters

Blenk (space) represented as ¥ .
+ Plus sign

Minus sign as well as hyphem

Asterisk also used as a multiplicaticn symbol

~N %

Slesh also used as division symbol
Equal sign

& Dollar sign or currency sybol

» Comma

4 Senicolon

° Pull stop, pericd or decimal poeint
¢  Quote mark

Left parenthesis

Greater than symbol

(
) Right parenthesis
>
<

Less than symbol

DATA DIVISION

The DATA DIVISION is that part of a COBOL program where

every data item processed by the program is described. It is

important to note that unless a data item is described in the

Page, No. 24
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DATA DIVISION, it cannot be used in the procedure division. The
DATA DIVISION is divided into a number of sections and depending
on the use of a data items The main two sections of the DATA
DIVISION are as followss=
a) FILE SECTION
The FILE SECTION includes the descriptions of all data
itens that should be read from or writtea énto some
external file.
b) WORKING=STORAGE SECTION

The data items which are developed internally as intermedi=
ate results as well as the constants are described in

this section of the DATA DIVISIONs

The format of the DATA DIVISION is as followss i

DATA DIVISION.
[FILE SECTION.
File section entriese

L] L] L L]

e

[ WORKING=STORAGE SECTION.
Working = Storage entriese

RS

LEVEL STRUCTURE

The data to be processed are intermally stored in a speci-

fic area in the memory of a computere The are corresponding to

Page \0£5
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@ particular data item is referenced by the data name used in

the description of the sald item. Data names are user = created

i e e

- —

wordse

B "

DATA ENTRIES

—

An eatry is the description of a data item in the DATA
DIVISIONe. Aun entry consists of the level number, data name and
various data=description clausese For the time being we shall
copslder only two of these data=description clauses~ the PICTURE
clause and VALUE clausee It may be noted that in the data entry

: these clauses can appear in any ordere The level number in sn I
entry must begin from the margin A ( column 8 ) or any position

after its In the case of level Ol entriesy The level number

must begin from the margin A or any position before the margin [
B (column 12)s The data pame in an entry must begin from the y
margin B or any position after ity There must be at least

one space between the level number and data namee An entry

must end with a terminating period. k

PICTURE Clause ;

The PICTURE clzause describes the general characteristcs |

of an elementary date iteme These characteristics are described

belows:

ae Class

In COBOL a data item may be one of the three classes-

numerdlc, alphabetic or alphanumerice As indicated by

&@eNOUQBUH
o
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c)

these namés. ‘he numeric, GLiuns . ceasist only of diglts
0 to 9 and the alphabetic items consists ocnly of the
letters 4 to Z and the space (blank) charactere The alp-
hanueric items may consist of digits, alphabetd as well
as speclal characterses
Sigan
A numeric data item can be signed or unsigged -
Point Location
The position of the decimal point is another characteri=
stic that can be specified in the case of numeric data
itense

Size

Size 1s apnother characteristic which specify the number of

characters or diglits required to store the data item in

the memorys

The four general characteristics descrilbed above can be
specifed through a PICTURE clause. This clause nay

also be used to describe other characteristics

The PICTURE Clause is to be followed by a picture chara=

cter string as shown belowe

PICTURE
PIC

} IS charactier—string




Code character Meaning

9 Each occurence of this code in the picture
string indicates that the corresponding charac<
ter position in the data item contains a
nunerals

X Bach occurrence of this code indicates that the
corresponding character position in the data {
item contaius any allowable character from the 1
COBOL character sete

- A Each occurrence of this code indicates that the
| corresponding character position in the data
item contains only a letter or space characterd

v The occurrence of this in a picture string
indicates the position of the assumed decimal
pointe

P The occurrence of this indicates the position

of the assumed decimal peint when the point
lies outside the data item.

S The occurrence of this indicates that the data
item is sigged.

The allowable combinations are governed by the following ruless

ie In the case of fian alphabetic item the picture may comtain
only the symbol Ae.
iie In the case of a numeric itcm the picture may contain

only the symbols 9, V, P and Se These are called operati=-
onal characterse It must contain at least one SGe

iii. In the case of an alphanumeric item, the picture may
contain all Xs or a combinatior of 9, A and X (except
all 9 or all A).




The PICTURE clause is only to be specified for elemen=
tary itemsy 1t cannot be used for a group lteme The size of
a group item is equal to the total of the sizes of all subo=

rdinate elementary itemss

The VALUE clause defines the initial value of a data
items Normally the initialization is done Jjust before the
first statement in the PROCEDURE DIVISION i:ﬁ executede The
syntax of the VALUE clause in its most simple form is

VALUE IS literal

PROCEDURE DIVISION AND BASIC VERBS

The procedure division countains statements which specify
the operations to be performed by the computeres Each of these

statements 1s formed with COBOL words and literalse

DATA MOVEMENT VERBRMOVE

It frequently becomes necessary to move data from one
place in the memory to another places This 1s done with the
help of the MOVE verbe. The general form of the MOVE verb is

as followsi=

identifier-l1
MOVE {3 topal-l } IO identifer-2 [, identifer=3]ee.

Pa%e No._z.?....




Data movement is govermed by the following rulese

a) The contents of identifier=l or the value of literal=l
ds woved to ideatifier+2, identifier=3, etce

b) When the sending field 4s numeric and the receiving field
is numeric or numeric edited (i.e , picture contains edit symbols)

the data wmovement 1s called numeric data transfers

¢) VWhen both the sending and receiving fields are slphabetic
alphenumeric oo alphanumeric edited, the data movement iscalled

' glphanumeric data transfers

ARITHMETIC VERBS

Most of the problems requires some computations to be per=
formed on the input or intermediate data which are nuneric Iin
natures Arithmetic verbs are used to perform these computationse
All these verbs can contaim either identifers or numerlc literals
or both. Some arithmetic verbs are given belows
i. ADD
ii. SUBTRACT
111 MULTIPLY
ive DIVIDE

SEQUENCE CONTROL VERBS

Sequence control verbs are
i« GO TO 3 This verb 1s used to unconditionally transfer

the control to elsewhere in the programs

Page No.
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ii. 8STOP: This verd causes the termimation of the executioa eof

the object program. STOP RUN

INPUT_AND OUTPUT VERBS

Examples of imput=ouput eperations are as followss
i. OPEN

i1i. READ
111.WRITE

ive CLOSE
vs ACCEPT
vi. DISPLAY

N3 aae WL T
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PROBLEY 170.2 3 Program for tabulation of salcs rgport
of @ nunber of items sold in a day by various sales

girls at a Super Markete

ALGORITHM ¢
There are a number of shope and 5 Sales girls,
various items are given ¢ode nubers. and sales girls are

alge given code nurberse

At the time of closing of shop, we want to know
how many items have each sales girl gold and their total
coste When @ salesgirl have gold an item, she aners in the

input £ile her shop Noe,Sales Girl 0. ITEN CIE AD PRICE.

Dasic steps of Programming s
STER 3§ 1 ¢ Read the shop NOe,S58les Girl Nos,Iteon code &

Price from In =-Files.
STEP ¢ 2 s Print headinge.

STEP s 3 s love all the items in werking storage arca write

sales record from working storage areae

SIEP s 4: Teke five buffer areas for 5 sales girlse
Add one in the buffer corresponding ¢c the sales girls,

gvery time,

STEP 3§ 53 4t the end of Ingut file, nrint sumary giving

total items and amounts sold by various sales girls.

STEP ¢ 6 3 Stope
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QGQQQGGGQQGQQQQQQGQQGQOGGQOQGGGQQQGGGQQOQQGQGQGGGQDQQGOQGQGQGQOQQGG
QaQ

Q@ FILE :TRG.SALE(16) .~ =~ — “UPDATED 13/01/87 A
aa 408 *TRG +J0B2572 "*’qﬁ~1f%::7_:fu»fe¢u-gf—— N R

gg OUTPUT  14/01/87 AT 12. 46_EE_QF_EE£T‘Etg1ﬁwv'ﬂ+fr 

EE STREAMS ~ CENTRAL e e

QGQQGQQGGQQQGQQGGGQQGGQQGQQQQQGGQQQQOQQQQQQGQQQQGQGGGQQQQQQGQQGGQQO

COB(LISTING = SOURCE,CODE = NE) — -

CONS(OUTPUT = PROGRAM BHEL) — —————————

*k ko SN T TP T ) Sy
IDENTIFICATION DIVISIONg = e = —
PROGRAM=1D. SEO1. e

ENVIRONMENT DIVISION, = = ————

CONFIGURATION SECTION. : .
SOURCE=COMPUTER. ICIM 6080, — e e
OBJECT=COMPUTER. ICIM -6080.— -

INPUT=OUTPUT SECTION,

FILE=CONTROL. F

SELECT IN=FILE ASSIGN TO CrRO1. '
SELECT SALES-FILE ASSIGN TO LP01.

= ——DATA=DIVISION: ==

FILE SECTION. : — =

FD IN=FILE. E e
01 SALES=DATA.
e 02 - SHOP=NO - RIO= 90t e
s, 02 SALES=GIRL=NO PI1C=999,—— = =~
02 ITEM=CODE PIC 9994 - —
02 PRICE PIC 999V99. — — e
FO SALES=FILE. e
01 OUTPUT=SALES=RECORD —— =~ — - - ==
ORCEPIC N A2 gt e e
02 F PIC X(12). == s
WORKING=STORAGE SECTIONa - - oo oo - .
01 E=0=F PIC X VALUE ZERO. -
01 HD1. e e

02 F FIC X(50) VALUE SPACES- T -
02 F PIC X(30) VALUE "S A L E § RECORD",

02 F PIC X(52) VALUE- SPACES.~--—**'- =
01 HDZ. = '

02 F PIC x(20) VALUE SPACES. ? :

02 F PIC X(7) VALUE-"SHOP-NO™u-—— — v —

02 F PIC X(5) VALUE SPACES. - -

02 F PIC X(13) VALUE "SALES GIRL- NO” - ==

02 F PIC X(5) VALUE SPACES., — ~

02 F PIC X(9) VALUE 'ITEH-CODE“ g e
02 F PIC X(5) VALUE SPACES, ——
02 F PIC X(5) VALUE-"PRICEN,——=—— =
02 F PIC X(63) VALUE srncss.ﬂv.ca——_fr-~-~~
01 HD3. == ==
3 02 F PIC X(22) VALUE- spnces.vmmw—»-~mm~ —=
02 W=SHOP=NO PIC 229.
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02 F PIC X(12) VALUE SPACES. —
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02 W=SALES=GIRL=NO PIC 219.

02 F PIC X(13) VALUE SPACES.

02 W=ITEM=CODE PIC 219.

02 F PIC X(8) VALUE SPACES.

U2 W=PRICE PIC ZZZI9VI.99.

02 F PIC X(62) VALUE SPACES.,
U1 HD4,

02 F PIC X(20) VALUE SPACES.

02 F PIC X(15) VALUE "SALES GIRL NO“.

02 S=SALES=GIRL=NO PIC 9.

02 F PIC X(5) VALUE SPACES.

02 F PIC X(11) VALUE "ITEMS SOLD"™.

U2 S=SUM=NO PIC 219.

02 F PIC X(5) VALUE SPACES.

U2 F PIC X(5) VALUE "WORTH",

02 S=SUM=VALUE PIC ZZZZI9VI.99.

G2 F PIC XX VALUE ™RS™,

02 F PIC X(59) VALUE SPACES.
U1 SUMMARY.

U2 SUM OCCURS 5 TIMES,

03 SUM=NO PIC 999.
03 SuUM=VAL PIC 99999V99.

01 LCTR PIC 99 VALUE Q.
01 SuB=MNO PIC 9 VALUE ZERO,.
PROCEDURE DIVISION,

START1.
PERFORM OPEN=PARA.
PERFORM HDG=PARA. S e
PERFORM READ=PARA. '
PERFORM PROCESS=PARA UHTIL E-O-F = 1,
PERFORM SUMMARY=PARA.
PERFORM CLOSE=PARA.
STOP RUN.
OPEN=PARA. =
OPEN INPUT IN=FILE.
OPEN QUTPUT SALES'FILE-
HDG=PARA,
WRITE OUTPUY-SALES-RECORD FROM HD1 AFTER PAGE,

WRITE OQUTPUT=SALES=RECORD FROM HDZ2 AFTER 3,
PROCESS=PARA.

MOVE SHOP=NO TO W=SHOP=NO.

MOVE SALES=GIRL=NO TO W=SALES=GIRL=NO,

MOVE ITEM=CODE TO W=ITEM=CODE. :

MOVE PRICE TO W=PRICE.

WRITE OUTPUT-S&LES-RECORD FROH HD3 AFTER 3,

ADD 3 TO LCTR.

IF LCTR > 50 GO TO HDG=PARA.

MOVE SALES=GIRL=NO TO SUB=NO.

ADD 1 TO SUM=NQ(SUB=NO). :

ADD PRICE TO SUH-VAL(SUB-NO).J-A

PERFORM READ=PARA.
READ=PARA.

READ IN=FILE AT END MOVE 1 TO E-O-F.
SUMMARY=PARA,

PERFORM MOVE= HRITE-PARA VARYING SUB=NO FROM 1 BY 1 UN

SUB=NQO > 5.




(3

>
| =t
m
(5
=
m

CORD

SHJP Wl SALCs alL W9 ITEM-COLE PRICE

-
ro
rJ
w
wvi
c
L)
Gy
n

—_—
Ci
(AW ]
-\l
[3W)
o]
[ ]

[ =39
N

-

+~
~
-.d
I
wvi
.
&~
~n

—2
LY
£~
3
(%]
n
(]
—-—
(7]

-
—
ny
N
ca
w1
[ ]
-~
(L9

-
(¥
-
N
(o8]
LT}
[
ro
]

1 2 2 : 785.23

SALCS  GIRL NIl ITEAS SOLD ¢ WORTH 1331.64RS

SALDS  GIRL  Nud ITEAS 3S0LD wORTH 1341.35RS

~ny

SALLS. SIRL - O3 ITEMS SOLD WOFRTH 1374.E2R3

ny

SALZIS  GIRL o4 ITéA3 3S0LDp 1 WORTH 735.42R35

SALES GIgkiL NHOS IIEHS SOk 1 WORTH 452.13RS

RAAAAAAAAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAPAAAAAAARRAAAAAAAPAAAAAANAAAAA

e S s RAAA

AAAAAY
dJJ2340 - AAAAA|
AAAAA,
SALDUC5.RaUTUITI(T) UPDATELD 13/7C1737 AT 12.07.52 AAAAA,
AAAAA

AAAAAAAARAA AANAAAR AAAAAAAAAAAAAAAAAAAAAAAFAAAAAAARAAAAAAAAPAAAAAAAAAAA
AA AA AAAAGA AAAAARA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAZAAARAAARAAA AAAAAA ARAI
AMAAARARAAAAAAAAAAAAANAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAANAAAAAAI

37



/

PROBLEM 3 Q. ¢ Program for sorting of a givem file according
to Nane,Desicgnation or semiority (2ge) s

ALGORITHM 13

Let  EMPLOYEE-NTAME represents the name of
enployee, DESIGHATION represnts,designation code of the
emplcovee, DATE OF JOLIING represents the date when employee
hag joineds PAY represents the monthly earning of the
enployec.
EMPLOY=-FILE contains records having all the above datas,

BASIC STEPS COF PROGRAMMIIG 3

BTEP ¢ 1 Read a record from EMPLOY=I'ILE,

STEP & 2 3 Write the record on SORTED=FILE Which is
digk £filee

STEP 3 3 13 After writing all recoxds in sortoed f£ile if

switch is NAME then sort EMp-S—file whith is on digk in
ascending order according to SORT EMPIOY-TAME using sorted
flle and giving employee=S=fila,

If Switch is Desg. then sort according t0 Dedgintion codes

If switch is Senlor sort accexding to Date of Joining,

" STEP ¢ 4 3 Move the records from Emp=Sef£file to input
file,
STED 3 S ¢ VRITE head inge
STEP s 6 3 lrite output f£ile.

STEP: 7 3 STOP,
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PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP
:: FILE :TRG.SORT(42) UPDATED 10/01/
§§ JOB  *TRG.JOB2572

gg OUTPUT  14/01/87 AT 12.42.18 ON UNIT LPU1

§§ STREAMS CENTRAL
ggPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP

CORSORTDEF(,»SORTWORKFILY & SORTWORKFIL2)
COB(LISTING = SOQOURCE,CODE = NE)
CONSCUUTPUT = PROGRAM BHEL)
*k kR
» IDENTIFICATION DIVISION.
PROGRAM=ID, SMQ1.
AUTHOR. SEEMA,
DATE=WRITTEN. 061287.
ENVIRONMENT DIVIZION. -
CONFIGURATION SECTION. :
SOURCE=COMPUTER. ICIM 6080,
OBJECT=COMPUTER. ICIM 6080,
SPECIAL=NAMES. : :
SWUT ON STATUS IS NAME
SWO02 ON STATUS 1S DESG
SWU3 ON STATUS IS SINIOR.
INPUT=QUTPUT SECTION,
FILE=CONTROL.
SELECT EMPLOY=FILE ASSIGN TO CRC1.
SELECT OUTPUT=FILE -ASSIGN TO LPO1.
SELECT EMP=S=FILE ASSIGN TO DAO1.
SELECT SORTED=FILE ASSIGN TO DAODZ2,
DATA DIVISION,.
FILE SECTIOM.
FD EMPLOY=FILE.
01 EMPLOYEE=REC.
02 EMPLOYEE=NAME PIC X(15).
02 DESIGNATION PIC XX.
02 DATE=OF=JOINING PIC X(6).
02 PAY PIC 9(5)V99,.
SD EMP=S=FILE
BLOCK CONTAINS 2048 CHARACTERS.
U1 SORT=REC.
02 SORT=EMPLY=NAME PIC X(15).
G2 SORT=DESG PIC XX
02 SORT=DATE=JOINING PIC X(6).
02 SORT=PAY PIC 9(5)V99.
d2 F PIC XX
FD SORTED=FILE
BLOCK CONTAINS 2043 CHARACTERS
RECORDING MODE IS F
LABEL RECORDS STANDARD
VALUE OF ID "WORKFILE1"™
ACTIVE=TIME Q.
01 SORTED=RECORD.
02 WS=NAME PIC X(15).
02 WS=DESG PIC XX.
02 WS=DATE=JOINING PIC X(6).
02 WS=PAY PIC 9(5)V99.
02 F PIC XX.
FD CUTPUT=FILE,

?




01 OUTPUT=REC.

02 F PIC X(120).
Q2 F PIC X(12).

WORKING=STORAGE SECTION.

01

01

01

01
01

HD1.
02
02
02
02
02
02

PIC X(20) VALUE SPACES.

PIC X(14) VALUE "EMPLOYEE NAME",
PIC X(5) VALUE SPACES.

PIC X(17) VALUE “DESIGNATION CODE".
PIC X(5) VALUE SPACES.

PIC X(15) VALUE ™DATE OF JOINING"
PIC X(5) VALUE SPACES.,

PIC X(3) VALUE "PAY",

PIC X(48) VALUE SPACES.

TMTTTTMTMTTYTTT MM

02 F PIC X(120) VALUE ALL “==",
02 F PIC X(12) VALUE ALL "w="™_

02 F PIC X(20) VALUE SPACES.
02 PS=NAME PIC X(15).

02 F PIC X(10) VALUE SPACES.
02 PS=DESG PIC XX«

02 F PIC X(15) VALUE SPACES.
U2 PS=DATE=JOINING PIC XX/XX/XXa
02 F PIC X(11) VALUE SPACES.
02 PS=PAY PIC Z(5).99.

02 F PIC X(43) VALUE SPACES,
E=0=F PIC X VALUE ZEROQ.

SW PIC X VALUE ZERO.

PROCEDURE DIVISION,
START1.,

PERFORM OPENCOPY,.
PERFORM READ=PARA.
PERFORM COPPY UNTIL E=O=F = 1-
CLOSE EMPLOY=FILE
SORTED=FILE.
PERFORM COPY=PARA.
PERFORM OPEN=PARA.
PERFORM HDG=PARA,
PERFORM DO=PARA.
PERFORM PROCESS=PARA UNTIL SW = 1,

PERFORM CLOSE=PARA,
STOP RUN.

OPENCOPY,.

OPEN INPUT EMPLOY=FILE
QUTPUT SORTED=FILE.

COPPY.

MOVE EMPLOYEE=REC TO SORTED=RECORD.
WRITE SORTED=RECORD.
PERFORM READ=PARA. E ===

COPY=PARA.

IF NAME SORT EMP=S=FILE ON ASCENDING KEY SORT=EMPLY=NAME

USING SORTED=FILE GIVING SORTED=FILE.

LF DESG SORT EMP=S=FILE ON ASCENDING KEY SORT=DESG
USING SORTED=FILE GIVING SORTED=FILE.

IF SINIOR

SORT EMP=S=FILE ON ASCENDIHE KEY

SORT=0ATE=JOINING

ASCENDING KEY SORT=DESG

USING SORTED=FILE,

GIVING SORTED=FILE,
OPEN=PARA.

OPEN INPUT SORTED=FILE.

'OPEN OUTPUT QUTPUT=FILE.
HDG=PARA.




WRITE OUTPUT=REC FROM HD1 AFTER PAGE,
WRITE OQUTPUT=REC FROM HD2 AFTER 3.
READ=PARA.
READ EMPLOY=FILE
AT END MOVE 1 TO E=O=F,
PROCESS=PARA.
MOVE WS=NAME TO PS=NAME.
MOVE WS=DESG TO PS=DESG. .
MOVE WS=DATE=JOINING TO PS=DATE=JOINING. !
MOVE WS=PAY TO PS=PAY.
WRITE QUTPUT=REC FROM HD3 AFTER 2. 1
PERFORM DO=PARA. H
DO=PARA .
READ SORTED=FILE AT END MOVE 1 To su.
CLOSE=PARA. [
CLOSE SORTED=FILE |

OUTPUT=FILE.
o e ok |

PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPF
PP
PP JOB  *TRG.JOB2572 — s e .
PP |
PP FILE :TRGeSORT(42) - UPDATED 10/01/87 Aﬂ
PP
PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPN
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PROGRAMMING IN FORTRAN

NN

The name FORTRAN 1s a result of compressing the two
i words sre FORmula TRANslatione FORTRAN began in 1954 a simpler
- more restrlcted languagg but after revision in 1958 and again
;in 1066 it became as FORTRAN IV , the most Common General purpose J
‘vehicle for data processing and numerical calculation in sclence

| and engineering. Many special purpose languages have Sprung up

| ideally suited to a baswildering varlety of tasks, but none

presents any particular difficulty in learning after FORTRAN.

_ Experience in the use of FORTRAN brought an awaregness

of its shorfcowings, particularly in relation to its handling
“of texi,'and because its control stement did not lead themselves
very well to present ideas of well structurcd programs so in
’1977 an updated version of FORTRAN IV incorporating widely
adopted good features was announced and was formally standard =
ised in 1978 by ANSI (ANSI standard x«3.9 1978) This version
is popularly known as FORTRAN™> T7e

Characters used in FORTRAN.
The following are the set of allowed characters in
© PORTRAN.
ie Letters . § All 26 capital letters of Englishe.
ii.  Decimal digits from O to 9 '

iide Special characterses

= 5 ) 3B RNy and blank

Page No. 5’




auk is a velid special character and is indicated by the

ol ¥ + The colon character 3 is allowed in FORTRAN 77

' W~

RAN constantse

A number which does not change during the execution

a program 1s called a FORTRAN comstante A fortran variable,
e 1s the name given t0 a memory box ia which data is stored.
8 a variable name may be assigned differeat values during ;

scution of a prograine

Fortran constant may be classifed asi

Iuteger constents, and

) Real constantse

RIRAN Operations. i

There are three types of Fortran operations illustrated

TENEMC . e

, unders
. Arithmetic Operatlions Illustration
mbols For Arithmetic Fortran
. Equivalent.
] Exponentation x> X & 4 i
. Multiplication xy X E Y i
*  Division A/B A/B
addition a+b A+B !
Substraction x=5 . X=5 f
|
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2Relational Operations

oGTe Greater than(>)

«GBs Greater thaa or equal to
oLTe Less than(<)

«LEs Less than or equal to ( <)
oEQe Igual to

oNE:. Not equal to

>logical Operations

o NOTe NoOtT
«ANDs and
+OR- or

O R e e D e b GBS B
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e e SEQUENCING

Insequencing we determine an approiate order for a 2)
series of jobs to be done on a finite number of service facilities
in some preassigned order so as to optimise the total involved
cost or (time) A particular situation may correspond to an industry

producing a number of products each of which are to be processed

through different machines a finite number of times.
SEQUENCING PROBLEM FOR M JOBS IN 2 MACHINES

let there are n jobs each of which is to be processed through two
machines A and B in order AB iee each job will go to machine M1
first then M2.

~ J0B1 2 3 emmmmmmmmmeeeeeeeem M=N/2

thine A: P@1) p(2) P(3)-mmmmemmememe- P(N/2)

shine By P(N/2+1) P(N/2+2)=-=m—mm—me- P(N)
ALGORITHM=-

STEP 1-Here we use one dimension arrays P(30) for time taken by

- the jobs on machine A & B . In array P(30) first half is the time

taken by the job on machine A& second half is the time taken by
job on machine B.respectively. In array Q(30) the value of B(30)
are copyied.

. A(30) contains the value of time in order in which sequence iB f om

MQ(15) contains the order of jobs

U(15) contains the time at which job enters machine A
‘V(15) contains time at which job comes out of machine A
W(15) contains time atwhich job enters B

X(15) contains time at which job comes out of machine B

STEP- 2 Read aa N, Read P(I) varying I from 1 to N.

STEP- 3 [Equate the array Q(I) and P(I).

STEP- 4  G=1000 comparing with G find the lowest value of P(I)
and replace G= P(I) and KM=I ( the place at which the

. lowest value occured.

STEP- 5 If KM is less than N/2 then replace the value in MQ(15)
by KM from the begnjng & P(KM)= P(KM+M)= 2000.

STEP- 6 If KM is greater than N/2 than replace the number KM-M
in MQ(15) from the end ie MQ( M-(X-1) )= KM-M where K is
initialized to 1. Replace P(KM) and P(KM-M) by 2000 &
K=K+1.,

STEP- 7 Repead step 4,5,6 N/2 times.

54
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STEP- 8

STEP- 9

STEP- 10
STEP=- 11
STEP- 12
STER- 13
STEP- 14
STEP- 15

Flowchart

Fill the array #a A(30) in order in which jobs occured ;

in array MQ(15) by replacing A(I)= Q(MQ (I) ) & '
A(I+M)=Q(NS+M)

Increasing I from 1 to N/2. 0)

Initialize arrays U(I), V(I), W(I), X(1) to zero.

Replace the value of V(I) by U(I)+A(I) & U(I)+1 by V(I)

repeating thg process N/2 times.
W(C1)=V(1) & X(1)=W(1)+A(M+1).
If X(I-1) less than V(I), W(I)= V(I) & X(I)=W(I)+A(M3).

If X(I-1) greater than V(I) then W(1)=X(I-1) & X(I)=
W(I)+A(M+I).
Repeat step-12&13 varying I from 2 to N/2.

Telaps=X(M) . ;
Write MG(I) varying I from 1 to M write Telaps,.

Write U(I), V(I), %W(I), X(1) varying I from 1 to N/2.

el

Stop.

1
!
?.

program in foftran and output are given on2%-63pageg. E
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eI COMPUTER CEINTRZI VIDISHA 067187387 SRCE: SEQN

READ (1,%) N

READ (1,x) (P(Id,I = 1.,N)

~
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«£T« G) GOTO 50

O
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"
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QY UG AT e O

LRI oo B o RS |

N N

KM =

50 CONTINUE
IF (XM .GT. /1) GOTO 60 , 1
13C4) = KN {
P(K¥) = 2000.0 b
PCXMM) = 20000
GOTO 70

46U L o= M=(K=1) .
MaCLY = KN-M
PLKM) = 2000.0
KM = CM=F
P(KM1) = 2000.9
¥ = k]

70 _CONTINUE
BOED I = 1M
NS
ACT

1

. _.” vl vl ‘.“ ”31‘
ANUG N W= O O SNO VLR =0 N 0 "0 U Ui =2 U Q0 NG U™ =0 Q0 NG WU s b i o= L OGS W4 0=

L L

H W~ g

]

HETREY

90 CONTINU
= 1M
HEBEZ BHS
CaM) GCTC 100

|

100 CONTINUE
Ww(1) = v(1)
ne = M+1
X(1) = W(1) + A(M2) 1
DO 11C I = Z-M {
11 = 1-1
FF CX0IY) LT VCI)) GOTO 1D
WCI) = X(I1)
M3 = M+
AC0L) = W(I)+A(NZ)
GOTO 110
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SePAaTal COMPUTER CENTRE VIDISHA

00052
30060
30061
90062
00U63
00064
0063
002635
00067
00463
000672
30070

10

119

130

06718787

WlI) = V(1)

12 = M + 1

XCI) = W(I) + A(M3)
CONTINUE

TELAPS = X(M)

WRITZ (1,%) (MQ(I) , I = 1,M)
WRITE (1,%) TELAPS :

D0 130 1 = 1,M

YRITE (M,%) UCIIAVII)AWCI)AX(T)
CONTINUE

3TAP

END

m
0

m




Therefore X, can replace X if f(xz) has the game sign

as f(Xo); otherwise X, can replace X;o The procedure can then

be repeated to find better and better estimates until the program

is satlsfied with then,

It is desired that this should be made into a computer

program, The steps in the program will be 3

i)
i1)

ii1)

iv)

i,

Establish &nitial pguesses Xo and Xl

Calculate an improved guess X2

- Replace either Xo or X1 by X2

Return te step (ii) if further improvement is desired,

The process of translating this procedure into a FORTRAN

Program begins with an elaboration of the details,

Establish the initial guess,

it is apparently deslirable that Xo and X1 should be chosen
so that f(Xo) and I(Xl) are of opposite sign, The program
could interact with the user who would provide values of

Xo and Xl until this condition is met,

It is necessary to decide when f(Xo) and f(Xl) are of
opposlite sign, Casting around for a means of doing this,
the SIGN function suggests itself, The relational expre=
ssion,

£(x,)) § EQ o SICN (£(X)) , £(X1) )

Pagc/No....f’:H..




M

N

. TRUE when the #lana are the same and this will

| LY
e uaed to return 1o the user for the next puessa,
“gh“h"‘" nn Im;n'-uwsd IRICET xz.
i
' mid ploply followa the formula
Ay = X1
X, * xﬂ : f (x )
: 1(x,)=1(x,) 0
" Replace eithor X) or X by XZ'
fo decide which of X or X, 18 to Le replaced, the sige
of £ (Xo) is compared to the sign of f('/:l), As in
step (1), this uses a relational expression,
£(X,) JEQ, 8160 ( £(X,), £ (X))
vhich 1s , TRUE, VWhen the signs are the same, in whlch
casa X, replacon X, Otherwise X, replaces Xy o ond
gimilarly f(Xz) replaces elther r(xo) or I(Zl).
i, Is further improvement desired 7 ’

_—

Such o aimple question unfortunately nas & complicate

(£

W

answer if it is done properly, The usual procedure to

see how much of a change 1s represented by the new sstlma<
te and stop if it is small enough, The complicatlicons
arise in deciding what 1s enall enough, When 2 new value
X, hus bLeen calculated the absolute value of the chan &

is

or & =|% =X -
Pas= N\ »63...
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quing on which side g4 cho
der” :

1d be bascd on this,
ou

sen, Stopping of the process
For g Smally,
i night be sensible ¢4 say

¢ sh root, less than 1

a8y

>

IF (A .GT, 1E-5 )

ﬁ_the change of 10“=5
al

20 back

probably Implieg an error around

OA; in the ansver,
10°

etter t0 mnormalis B . =
1t is bev Mmalize {ha step size as, for example,

A n ‘ q m
1 \;‘..}S ( A /)\2 ) eGlo 1E"5 ) £0 back
2} - . _— * 2 .
except that here the opposite problem could arise for

tiny R00tS. AS a compremise use,

¥ (A GT, 1E=5 ) go back

if the absolute value of the root ¥

than 1 (XZ is the best guess

F (485 (& /X, ) .GT. 1E~5 ) go back

if the absolute value of X2 is greater than 1,

5

Coding the False Position algorithm into FORTRAN, As a

- step, suitable variable nanmes are choser for the important
ilties , LET

X0 for X

0
X1 for X1
X2 for X2

E - ™o for £(X)

Page No....7.l...
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X1 for £(X,)

FX2 for  £(x,)

D for A

the problen 1s
0s® 7
3 >
£(x) = X =T7.8X° +18,5% =91
chart 18 shown as In fig, (3.3 )

| pam 1isting with output result is also enclosed,

GO e TET S WO S50 cun Sew B39

Scannex d with CamScanner
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R aib b Ly Lo both wal hemtibloal and baglneon probleag,
' BR AN

N " Lnbeyeae barta il gomp Levs are H‘:i:!h:H. il i-'“';{
MO pavolontaely sulitable for mlerprocessor=pasca

o s fems Oy whioh mewory la Llmlted,

QS
VAL bos the some 81 chavacter as ln FORTIAN, Thes
wpent bak symbod b BASIC vary with FORTRAY, in BASIC 1t
it \ .

SN

S0 deata with two types of constants s

3. Numerie conatanta

i, Stling constants,
SRG ONECANTS

.

B —

¢ numbders arve called numerdic constonts

Nugerie conatants are numeric diglts containing up te

& maximun of 8 diglits,

3.
i

2 are not alloved in constant.

L& iTH TS

e negatdve sign with negative nmumber while + sign i3

epiticonal,

e —

e e — e

S

LMucEﬁon]hih.

-
-
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The varieble which locate the position for string consbant

are called string voriables,

able Tfollowed by & , ( Dollar sign ),

ARITHMETIC EXPRESSTIONS

These are numed by numerical varis=

A BASIC system uses the following Live arithmetic

operatorss
1, +
2. -
3a it
he
S

HIERARCHY OF OPERATIONS

for addition

for substraction
for multiplication
for division

for exponentiation

During the evaluation of expressions, the operations are

exccuted one after the other and, in doing so, the computer

assipns an order of priority to operators, The operations

of high priority are performed before those of low priority.The

order of heirarchy is:

Operation Order of priority

()

quantitigs Inside 1
the brackets

exponentiation 2 '

Pngi:‘ No.-as ‘
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; / e

/ and ¥ dlvision and 7
multiplication

+ and = addition and h
subtraction

NP TT T ™ . TS TNy
RULES OF ARITIIETTIC

While writing expressions the following rules must be obayed:

1, Iwo operators should never appear together,

2. No attempt should be made to raise zero to a negotlve
power, |

3. A negative value should not be raised to real number

(fractional number),

4, Denominator of an expression should never be zero,
v String constants ar string variables are nol allowed

in expressions.
6. VWhen variables are used in an expression we should
make sure that they are assipgned values before attempi-
ing to evaluate the expression,
g i Every left bracket muat be matched by a cight bracket,
Any violation of these rules will be a syntax error and a
corresnponding error message will be provided Ly the computers,

LOGICAL EXPRESSIONS

o = s i
A .

GENERAL FORMAT

- Constant Conslant
or fiolar or
elational P
[ Variable ] operator [ Variable ]
or or
Expression Expresslon

Page No..... By

Scanned with CamScanner




!

st

e 3 o - - . - - el
— ——— el
< — e b e p -
e T ——

|
{
‘ o ———— -
. i - - - ‘
|
-
3 2 JBRas thm
sl ik
k. . - T sy e -y {
gt L CEERY OC Zregater 27 X
~ - i lod it - -
» K = Y. - - I
e - —— - - ]
"o I T " ot W aBvere o |
ol ke J wdll QL 2 viere x 20
|
» |
2 3 e e S o D Sy )’ ‘
Z = 1 = - p— Pt ] o~ Loy v - - i
=-al = Ladlie IZTIEY getwaen O agng 1|
. |
- I3 *3 ‘
- . - o = 4 ’
- - oy |
R — '
SNe 0 P by oo it apd R
- - - — 2 ¢ = ns
- 3 b gy L L2013ang) {
— ‘
- . o T T S - "
ST DMt g > ¢
- - - |
e l
—————— e —— S
i a2l LTS CONETOL e X = Ce3 ’
- -t wlita S O
|
~ 3 e - 7 - - - {
2 S ———_..;A-‘—A‘ - - .- — - 1
e !
|
|
|
| |
{
| |
!
!
|
!
S P - A
) .
l ;l“k- vaww

Scanned with CamScanner



4 « LINEAR PRCGRAMMING PROLLEM

—

Many business and economic situations are concerned
a problem of plannin; activity. In each case there are
4 resomrces at our disposal and our problem is toO make

,ith
. use of these resources so as to yield the maximum

_roduction or to minimize the cost of production or to give
problem

nique

:,1':1

1 ,xlrum profit etc. Such problems ame referd to as the

cons»rqlned optimisation., Liear programming is a tech

T
:

L™ ]

es
r determining an optimum shedule of interdependent activiti

D‘

view of the =vailable resources .

LPP are mathematically formulated then there solution
can be obtained by simprex methiod. Simplex mekhod ig an iterative
rocedure which either solves a LPP in a finite number of steps
;rgives an indication that there is an unbounded solution to

the LPP.

GENERAL LPP
Let 7 be a linear functional defined by
Z= c1 x1 + c2 x2 + +cn xn
/here cJj's are constant let aij bte an m n real matrix
and let bl, b---bm be constants such that

all xl+al2 x2+----aln xn - bl
aml xl+ang Xe+=—=--=- amn Xn-< bm
and xj O for j= 1,d--==n

The problem of determining n tuples (x1---xn) which
makes z a minimum or maximum and which satisfies b and ¢ is
talled general LPP,

| “EPL 1 e use two diminsional array A (M,N) to represent
coefficients of unknowns B(M) for constents, D(M)
for basic variables, C(N) for objective function

E + which is to be optimized L{N) for net evaluation
: which ie calculated Lo determine the departing

column,
M ie given value which ls greater than total

of equations and N= 2M,

numoper

I g4
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(3)

1V is given value A(O,P) we divide the whole XO¥ o & B(0)
\ .;_P‘
by V.

12 For the rows other than O we make the chznges 228 follows
varying I from 1 to R o
A(I,d)= A(T,d)- XU A(I,7)
varying J from 1 toC
and B(I)= B(I)-B(0)* A(IL,P)

3 = +57171
step-7 *———
1% Increase the value of E by 1 and repeat from
STE ontimal solution is reached.
s 7 wariables 2D
=— therwise the value 0 2>
, If T=1 then Z,==2 0O
grEp- Th

values are printed.

orEp- 15 Ende

13 =1 n __5 =2,
wcna ~iven 0OI Ju=t
t ogram in Basic and output are &
) i
J.'].O Ch I'Ly P 32 2

x* %
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<DO 40 3z1,& >

/N

®= VED
_r—z. 2% COOX)
56 on ?;E&::_x_/

P)m‘\ 37:f,(cl~6)’ D

Paivk I AL
(5
TR
P\NT ¢,Lff),p!
T=)¢

.

E= E4) —\

L

Prmt Vi e
volue
Pnint'2 , 2

DO W 3=4,C
DO 120 3V

PrntT X, LW

e ——
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. A.T-I'
J.

114p

C(JHPUTL'R CENT RE VIDI:”A

1T J
d(:):E‘,(I)“:'(O)ﬁ'rt
NEXT 1
pEM
E:‘_-‘"“I
GOTO 2640
1f 7=0 THE!
7==1
LPRINT "VARIASLE" ,"VALUE"
LPRINT nIv,

LPRINT L

FOR I=1 TO K

LPRINT B S

LPRINT DCI),3(I1)

NEXT 1

W=0.0

Fop I= 1 70 C

FOR J=1 TO R

<=D(J)

IF I=K THEN 320

NEXT J

LPRINT "X"’7I,

LPRINT W

NEAT I

G0TC 1220

LPRINT "UNSOUNDED SOLUTION"

G0TO 1229

REM CAL OF L(JD

FfOR I=1 TO C

L(I)=0

NEXT I,

FCR I=1 TO0 C

a=0

FOR J=1 TO Rk

£=D0(J)

N=2+C(K)*ACJ,I)

NEAT J

L{I)=L(I)+C(I)-Q

NEAT I

=0

FOR J=1 TO R

X=D(J) |

Z=Z+C(X)*3(J)
NEXT J

LPRINT "SIMPLEX TABL "
LPRINT USING nenHAHJHR" 21
FOR J=1 T0 C
LPRINT USING
NEXT J
LPRINT
FOR I=1 TO R
LPRINT USING
FOR J=1 TO C
LPRINT USING

679

"OH

N AHAH KA

) NEXT J

LPRINT USING
NZXT I

LPRINT TAu(3) "0'/

FTTET I F AP O DR

nandin A" 7B D)

Onr12/7e7

DCI);

e andR HEIA(TA)

AABYIC L
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o y.Tof. COMPUTER CENTRT VIDISHA
J-

1170
1130
11?0
1200
1210
1220

FOR I=

1 70 C

06112727 eI

LPRINT USING "+4%44 . gav;L(1);

NEXT I
LPRINT
RZTURN
END

IICII
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;IM:;-OO -1.00 +3.00 =2.00
.00 #3400 =1.00 42,00
beo00  —2.00 44,00 40,00
vso00  —he00 #3.00 42,00

o -1.00 +#3.00  =2.00

::xPLEX TAJL: 2

3377500 -1.00 43.00  -2.00
vaonC 42.50 0 +0.00  42.00
42.00 —0.5C  +1.00  +0.00
12.50 2430 4000  +3.00

) T+0.50  *0.00  -2.00

sz;pl—ﬂ T;‘\BL- 3

711.60 -1-00 +3.C0 -2.00

21.G0  +1.00  #0.00  +3.&0
h2000  #0.50  #1.00  #0.40
v6.00  +0.00  +0.00 #10.00
0 $0.00  *0.00  -2.40

22 ADLE VALUE

;* -11

11 :

€« 3 2

; : 11

53 0

L6 )

g 9

+0.00

+C.00

-0.20

06112127
+0.00 40.00  +0.000
#1.00 40.00  +0.00
+0.00 41.00  *0-00
+0.00 +0.00 *1.00
+0.00 +0.000
+0.00  40.00  40.000
+1.00 +0.25  *+0-00
40.00  40.25  40.00
$0.00 -0.75 4100
-0.75 +0.000
9’3.90 +0.00 +0.000
+0.40 +0.10  *+0.00
+0.20 +0.30 +0.00
+1.00 -0.50 +1.00
-g.20  +0.000
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COoMPUTE

X TA2LE 1
00
+4.08
+16. 20
+3-‘:.\C

«1

TA3L: 2
oG +107.0C0
+2.20
+92.00
+1.00
SCLUTI

-

4+ N
r) )OO

.
(&)
J

4
RV EI/RVIN S

"
-4 i w9

z o

).

N
Qo +0.00 +0.00 eo.uq P
a0 +1.00 +0.20 2+0.00 -
QQ +0. 00 +1.00 +0.00 :.\0
Q0 +0.00 +0.00 *1.00 2.8
+0.00 +0.00 +0.000
. .r
00  +0.00  +0.00 4009 oy
i — b & e .
45 +1.00 +«0.00 . : B
&7 +0.00 +1.00 -5.3 inf
33 +0.00 *0. 0 *0.33 ARAER
+0.00 +0.00 =35.870
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peplncement iz concerned with gitusting tant apine WAGH

jtems such as machine, men, electric wulbs eLC REEO replenct-
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m
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e deteriorating efficiency or complete vreskdoun raf UG PORAT:
L1 )
_v_,dual or Suuden.
T2
Following are the situsztionc when the replacement Of

Q.

certain item is tc ©be done

(1) 0ld item hag failed and cose not work at 21l Or
expated to fail shortly.

(2) The old item has d
requires expensive mzi

i1
eteriorzted anc worzg vadly OF
.

1tanar

Q
2
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(3) Better design of equipment hzs becn dovelorct
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regard to replacement for eg.

(a) It may be necessary Lo deside whether to wazit for
certain item to fail whnich m3y cauge S0Ie€ 1loe

=4 - 7 - - 4 L e} - - -~ 4 & ° &
replace earlier at the expance of nlgaer cc< f tne item

N - = : & - ¥ el Ao T £ A4 wd Av1aT] -
(b) The expensive iftem can e cong-cered (iduzlily @
c
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hine alvwnys ilncreases ,‘,J“,'}”Ul]_'/ with time & stage comes
T

Lhe
acull

“umlﬂ”’

|

i OF _LTEM THAT LETERLORATE WITH TIME

Libst -
J - -

/ - -

P

0l ¥ ‘::‘]

(9)

Geuerslly the masintanance cost of certain items €Le

mainptance cost becomes tood larpge that it is batter and

Lo I“:_)],b".’(' the iten with n he-;_r one. there may e a

cholce and 1rn esch choice we maka 2 comparision

sbpeen various alternstives by conskgdering cost due toO waste
ol

gernp loss of output damege to eguipment and safty risks etc.

when

Thus the avarage annual cost incurred on a machine per

yeor during n years is pgiven by-

1

Tn= - ( C- 5(%) + f(t) dt )
n

/Ihere =-- C= The capital cost of itme.

dt)=5elling or scrap value after t years.

f(t)= operating cost at time t.
n= optimal replacement period.

In this type of problem item should be replaced when

4
the avarage cost=eé to date becomes equal to corrent maintance

cost thug bwe can decide the time at which it is profitable to

replace an item,

ALGORITHN

STEP- 1

.',",{’E;/__ i
ST P. =
TP~ 3z

2 ey
iz 13
Ld_li

Cl= coct of new 1item,
)= cost of maintanance.

18]
I)= scrap value.

e take dimensions C(10) & S(10) for above
Read -~ print C1, XK. K= no. of years.

C= 99999 & TR=0

ead C(1), S(I) varyiug I from 1 to K.

—
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/ -
jre @ program to solve the linear first order ordinary
yif o
”fcreﬂtial ejuation by predictor = corrector method.
| 115
ay i
1) = o
y dx
%0 Y=1,0
cerval =0.1 each and calculate value up to X = 39
inte
Soluations
X1l =0 Yl =1,0 ,
H= 0,1

K = 35 ( Since value is to be computed till
gince |
X = 3.5 )

10 = 40 maxirum number of iteration

ED = 0,00001

. P o, )
Flow chart® ig ag shown In fig. (44

B

B8 Nama \YOI QQ"'.’A_“
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Motion of a body 1s described by AL{ Lorontinl aruntion

ag yollow

av » ‘ . R
&f- = (2000 =2v ) / ( 20071 )

The body is ol rest (1,0 velocity Va0 ) ot time L0,
VWrite a program to compute the velocliy of the body
at one interval of 5 second in the flirst 1nto mimites
by Prbdictor corrector method,

Providing check agalnst endless cycle and print out

intermediate computed valuo.

V1 = Tnitial value of velcolty ( =0 plven )
P = Tnitlal Value of time ( = 0 given )
I = Interval of time ( =5 second plven )
FO= Term for test of convergence
= 0,00001 (let)
10 = Masimum number of Lyrteration = 30 (dayr )

K = No, of ordinates = 2l pgiven

Since computation is to be done for 2 minute at Interval
of 5 seconds starting from O time.
Flow chart is as shown in £ig( ¢-5~ ) . Program llisting

with ocutput result is attached,

Page I\Io:l.'.l...
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AL IR RLIANR AR L oy da deaevdbed by dibodervential t’:tllmtlnﬂ

A yad 1 i

_\}‘E w20 may ) / (R (R L | \
Wy

e By b ek veat (Fee veloelty Ve0 ) at tilme =0,
Wil o e By compiite the veloolty of the body
At one tnterval of 1 oaecond dn the flrat into mlmtes

W Pyadiotown cuvaotor mathod,

anningt endless oyole and print out

Ueaviding oheok
ntemmaedinte conpatad value,
V1w fuitial value of velecolty ( =0 glven )
M o« Mibtial Value of tiwe ( = 0 glven )
N ow Interval of tiwe ( =5 second glven )
PO= Term forr teat of convergence
w 0,00001 (Qat)
1O » Maxisima muaber of Imteration = 30 (gayy )

K « No, of ordinatea = 24 glven

Since computation is to ba done for 2 ninute at interval

of § aseconds atarting rom 0 time.

*

> o »' ’ ) — =
Mow ohart is as showm in Lig( & -5 ) . Program listing

N sa) )

with output result is ausached,

Page ND:I"'I'"
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i
A jeviation
g, Vrite a computer program for finding the standerd deviat
and coeffient of variation,
Alporithm
) -—- 3 ¢ the n
H ;'g :51 ? x2 gy - = - 7 B xi' e ) j.n . 'BCG
--=Z
values of a variate x , and fl—,i’z, ===y Ly» n
be the respective frequencics of x then ?eaﬁ ig given by
i‘l:cl-i- f2x2+-—-- +£, X,
A =
11
Vhere I = total Irequency
and
. ” 5P 2
8D = V1_ 5 1 (3
i il
V = ( So D )2
’; lotations 3
| N =3 £
I X(1) = %y N 3
| .2
| F(I) - fi XZ- J-i
- D fx
6o = T fixi2 Al = llean
02 n(Al)z ¢~ Coeff,Variatlon
Page L\ui‘q.
‘ !
.
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8. VWrite a computer program for finding the standsrd deviation

and coeffient of variation,

Alcorithm

TE& & s wmp e e e me - ——— - ) I th'j I
If £ Xy 4 X5 y X y X, A8re

velues of a variate x , and £,°,2,, == L7 ™ n

respective frequencics of x then mean 1a glven by

----- x
fl xl - 12 x: - *tn -

be th

W

¥here N = total {requency

and
3.D= ¥ 1 2 Bfy . 2
. i f O ([ ot
N . ¢ i )
¥ = (s. D)2
lotations 3
2
(1) = £, 2= x
2 81 = £ £x
T2 = ‘1‘1
2 Al = Mean

C~ Coeff,Variatlon
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V'roblom Tenting

Find the Moan sbondard deviation, varidtlon ant coffefl

gof'liclont of vartantlon for the following i

X 3 9 15 25 59 L5 55
Foog 15 b b4 19 27 19 12

Flow chowt for the problem is as shown In fig. ( 4.7 )
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] 3 ' g >4
standard deviation, variztion mnt coffeil

, O L P £ -~ - -~ ds - -
cofficlient of variztlon fo

-~ A

O
|
ot
o
()
L)
Q
b4
(=<
O
P
]
s
.

.
e
Ui
=t

wi

N
A
W
191
-
\n
n
\S)

v
=
N
1
\,‘
=
0
N
~J
=
(U8)

Flow cherk for the problea is as ghown In fig. ( 4.7 )-
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Semsviel COmPUTIR CINTRZ VIOIGE S L ob 2088

10 o "STANIA®L DCVIATIONL,™ PRSI A i
0 bia o aACLy)

10 vim FCed)

40 1APJT "'

50 Fow =1 T3

O 1l L(1) s InPUT Fl- 353

AV A TR L SO S IV & G O BPRLN N O 4 R G

ai) Ml & ’

AV RV

10d fax I=1 TU

110 wel Nz=ntr(3)

10 wiiZT 1

132 31=0

1640 o¢-=uU

157 fFOr 1=1 Id Kk

Ted A1=F(1)*ACD)

170 Ke=A(IY*x(1)

160 Y2=F(L)*42

19) 31=51+41

20 SI=saik

240 L25LINT TR LTS TS ) fearA £

cJ ve A I —mee e —e—mmememmm_=—— s aS ==
g LT I SEE s SemSEsemeREaS =R g

..
s
{0 S O
=
v
:l
-
=
—
~
~
=
~
Lo x2
—
N
s
a
~
~
]
£2
)

Lo ke U9 T D) PO R0 s To IV 1020

60 d

70 33=3¢/H

55 Y=(53-A2)

30 S(1)=33R(V)

B8 CSSUTIARL e e B e i e
5T Momm— e mm—m= === == 2o " e - - .y 5o p

lg %Sigdi”s.ozﬂ;5(1),"V;;.:";v,"x5;ﬁ=“;:1, C0SFF.YARL NS
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6.

-"_K_F U U A TR f

Lats Prnrquairq
My = ﬂart!r.%. lipsermtz 4
whymonr [Apsetnltz,

¢
it ar Programnting 1n €Ot

¥il,

By= V. ¥ajaraman 4 H.7. Sahasrs Tansre
Computar Programuing 1n Zortran
fy- v, Fajaraznan,

Computar Progranaing 11 Portran

Y= %.L. Sharma
Prnqrnmﬂlnq in €951,

By= M.Z.Fay % D.%nsh
Prozram=aing 1n faste

Uy=- Martin Lipsehuts % Caymour Lipsermtz
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