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Chapter 1

PROBLEM SOLVING

1.1 INTRODUCTION

We solve problems and make decisions everyday a1 home, ar work, at play,
and cven at the general store, Some problems and decisions are very challenging, and
require a kot of thought, emotion, and research. However, whatever the nature of the

problem is, we always try 10 find multiple solutions so that we can have options tn
choose the best one.

1.2 PROBLEM-SOLVING METHOD

Problem-solving is a skill which can he developed by following a well organized
approach. Programming is also « problem solving acoviry. If you are a rowd problem
solver, you have rhe porennal to becnme 3 good programmer. Problem solving
methods are covered in many subject areas. Business students lcam to solve problems
with the related systems approach, while enneening and scicnce students use the
engineening and sciendfic methexds. Programmers use the wftware development methnd.
The following steps can be followed 10 solve any kind of problem:

(1} Problem ienufication i Specity requirements

ki) Analyze the problem (Iv) Design alyonthm and draw flowchart
(v} Wnre the program (Cobeg) (vi) Test and Diebug the program

(vii) Implement the program: (Vi) Maintain and update the program

(x)  Document the program

1.2.1 Problem Identification -

At this sage the problem being solved is observed carcfully. Major
areas of concern are idenuficd and isrelevant information s filtered out.
Suppose we want to develop a simple calculator, Our sujor concemn is how
basic anthmetic aperations (additson, subtraction, multiplication and division)
are performed! How result should be displived? How mput should be accepred
etc.! We are not interested in bow the Sine or Tan are calculated? How is the
quadratic cquanon solved? And how wie other mathematical operations
performed” Thexe are irrelevant to us, w3 we shall not kocher about these, In

this way, by filtering out irrelevant information we can concentrare on the
actual problem.

1.2.2 Specify Requirements

Most of the wers can ot explain their exact software requirements,
They are uncerain about whar they want 10 do with the software. So they
appear with a vague sct of requirements in mind which may lead to a wrong
wlution. This stage demands to mike clear the user's requirements so that a

proper solution conld he suggested. This stage involves the formation of a
! NOT FOR SALE - PESRP
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requirements doctonent which describes the features the system is expected to
provide. the restrictions under which it must operate, and an abstract
descripion  of the software which provide a basis for design and
implementation.

1.2.3 Analyze the Problem

At this stage the problem 1s decomposed mto sub-problems. Rather on
concentrating the higger problem as a whole, we try 10 solve cach sub-problem
separately. This leads o simple solution. This techmque is known as top-
down design {also called Jwade and corspaer rule). Here we may ask certain
questions to approach the nght wlutem Lea,

(1} How many solutens are there 1o the given problem!?

(11) Which one s the best solunon?

it Can the problem be solved on compurer?

(vt Whart are input and output?

(v)  How can the biygeer problem be divided into sub-problems!

1.2.4 Design Algorithm and Draw Flowchart

Designing the algorithm requires to develop 3 fimte list of steps to
solve a problem. Tt iy then ventied that whether the algorithm solves the
problem as intended or not. Wnting algonthm is often the most difficult part
of the problem-solviny process. Most comparer algonthms perform at least
following rhice steps:

(1) Get ditra {Input)

(i) TPerform computatzon (Processing)

(in}  Display results (Ourpat)

Once the algorithm has been Jdesigned, it should be venfied through
desk checking. Desk Checking is an important part of algorithm design that is
oftens over-looked. To desk check an algonthm, we must carefully perform
cach algonthm step Just as 3 cempurer would Jdo and verify that the algonthm
works as desired. The nme and cffort can be saved by locating and recnfying
algonithm errors at this stage,

A program s a i of msoructony 2ren (W the compuler W wlve a pam'adar
problem. Jt ts wntten m & programmnmyg Linguage.

Desk Checking 15 the process of carefulls observoy; the working of an algomithm, on
the paper, for some test data Algorithm is provkded 4 variable set of input for which
the outpret 1s examined.

Draw the Flowchart

After desiming the algonthm, rhe next step is to draw a
lowchart. Flowchart, in fact, maps the algorithm to a pictorial
representation which helps in understanding the flow of control and

2 NOT FOR SALE - PESRP
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data in the algorithm, We shall discuss in detail the way the flowchart
is drawn, later in this chapter.

1.2.5 Write the Program (Coding)
This step involves the conversion of an ;Ilgurilhm (O A program, wnitich
in any programming language. For this purpose. the progrommer must know
| the syntax of the progranuning lanpguage Chosen.
| The gramnutecal ndes of « progranmmg kanguage 10 wiite [rograms ave referred o
as syntax af that progvammog nguage.

1.2.6 Test and Debug the Program

This stape requires evaluanng the program to venfy rhar it works as
desired. Don't rely on just one tes case. Run the program several imes using
ditferent sets of Jata, making sure that it werks comrectly {or every sitvation
provided in the algonthm, If it s not producing desired results, then errons
(bugs) must be pointed out and debugged, Debugging is the process of findding
and removing errors in the program. There can be three types of programming
CITOTS; SYNTAX CITOrS, fTun fIMe errors lexecution errors), and logical errors,
dem ts the process of foudmg ind remenmg errore m the program.

Svyntax Errors

A syntax crror occurs when the program violates one oF more
grammatical rules of the programmung language. These crrors are
detected at compile time 1.c., when the translator (compiler or
interpreter) attempts to translate the program. There can be many
reasons, tor cxamplc trving to execute a wrong program statement or
command such as typing PINT instead of PRINT statement; or teying
to assign a value to o constant such as 5 = count etc.

Do You Know?

Diyussiont by zero is undefimed.

Runtime Errors

A runtirhe error eccurs when the program directs the computer
to perform an illegal operation such as dividing a number by zero.
Runtime errors are detected and displaved by the computer during the
exccurion of a program. When & runtime error occurs, the computer
will stop executing the program and may display a disgnostic message
that helps in locating the error.
Logical Errors

Logic errors occur when a program follows a wrong logic, The
rranslator (compiler or interprerer) does not report any cIror message
for a logical error. These are the most difficult errors to locate. Logical
errors can be identified by just looking at the wrong output of the
program. Logic errors can only be detected by thoroughly testing the
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program, observing all variables closely and testing each path of logic
flow in the program.

1.2.7 Implement the Program

Once the program has been as tested thoroughly, ww must be installed
or put into operation at the site where it will be used. This is known as
implementation of the progrom.

1.2.8 Mainuin and Update the Program

Program mainenance is an ongong process of upgrading rhe program
to accommodute new hardware or software requirements, and inrroducing
minor improvernents.  Essentially, st i the expansion, updating and
improvement of a program after ats installacion. Regular mamntenance s
essential 10 the continued uschulness of a program, A proper mainrenance
depends on the exisience of complete documentation,

1.2.9 Document the Program

Documentation is o derailed description of n program's algonthm,
desirn, coding mettwsl, testing, and proper usage. Documentation is valuable
for the users who rely upon the program on o day-to-day basis, and for the
programmes whaomay be called on to modity or updare ir.

There are no universallv accepted standards concemning what should
be included in a program’s documentation. Although its contents will vary
somewhat depending on the complexity of the program, in general,
comprehensive documentation consists of the following:

. A description of what the program is suppased 1o do (software
requirement Jocument}.

< A dcscrip(ion of the pmhlcm solurion [th(.‘ ng()!‘ilhﬂ\),

. A description of the program design, including any aids  used
(flowcharts, algonthms erc.).

. A desenpsion of the program’s testing process, including the test data
used and results obrained.

. A descnption of all corrections, modifications, and updates made
the program since it was pat into operation.

v A wser mumial (user gutde).

1.3 ALGORITHM

An algorithm is o finite set of steps which, if tollowed, accomplish a particular
task. An algorithm must be clear, tinite and effective. The simplest form of algorithm
s step-form algorithn (like a to-do hst). It consists of a sequence of numbered steps.

1.3.1 Strategy for Developing Algorithm

Algotithm development involves the following steps to carry out. We
can proceed to correct solution of a particular problem by adopring the
following strategy.

- NOT FOR SALE - PESRP
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Step 1: Investigation

(1) Identify the processes.

(1) [denufy the major decisions.

() [dennfy the repentions.

(iv)  Idennfy the variables,

Step 2: Preliminary algorithm

(1) Devise a high-level {general) algorithm.,

(1) Step throwgh the alponithm. Does this “walk-through” reveal
any major prohlcm:s:' It it does then cormrect the pmb-lcms.

Step 3: Refining the algorithm

v) Incorporate any refinements indicated in step 2.

() Uroup together processes where appropnate.

e ————
q

(1) Group together varuibles where appropriate,
Ov)  Test the algorithn apain by stepping through ir.

Let us consider the folluwing example to understand the way of
approachimg a solution to a problem.

Problem 1: You have 1o bike a cake it vour house.
Step-form Algorithm

The following diagram shows the steps to tollow 1o bake the cake.

Step 1  Heat oven © 325°F

Flour
S 2  Gather the ingredients
tep % @ Butter  Sugar
Sy O

/lﬂ"

Milk
Eggs

i3

Step 3  Mix ingredients thoroughly
ina bowl

Shp 4 Pour the mixture into a
baking pan

Step 5 Bake n the oven
50 mirutes

> NOT FOR SALE - PESRP
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Step 6  Repeal
Bake 5 mnues more

Unifl cake top springs back when tauched in the center

Step 7 Cool on a rack before cuting

Step-form Algorithm: Baking a cake
Problem 2

Making tea: You have 1o make tea i your housc.
Step-form Algorithm
An initial attempt at an algorithm might be:
Put tea leaves in pot
Boil water
Add warer 1o pot
Wait 5 minutes
Pour tea into cup
First Refinement
& These steps are prohably not detailed enough to make tea. We thercfore refine cach
1ep into a sequence of further simpler steps:
Step 1: Put tea leaves in pot
[t might be refined to
1.1  Open box of rea
1.7 Extract one spoorfal of tea leaves
1.3 Pur spoontul into pot
1.4 Close box of tea
Step 2: Boil water
It might be vefined 1o
I Fill ketzle wath water
2 Swiich on kettle
3 Wait until water is boiled
A4 Switch off kerte
Step 5: Pour tea into cup
It might be refined to
S, Pour tea from pot inte cup
until cup iy tull
2} Second Refinement
Some of the refined steps may be further refined. For example step 2 can be refined as:
Step 2.1 Fill kettle with water
It might be refined 1o

JI e i by ==

;]

e 9 2 B
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2.1.1 Put kettle under tap
2.1.2 Tum ontap

2.1.3  Wair uneil keetle is full
2.1.4 Tum off tap

Other steps may also require further refinement. After a number of refinements the

robot is able to execute every srep.

l. Put tea leaves in 1.1 Open box of tea 1.).1 Take rea box from shelf
port 1.1.] Remove lid from box
1.2 Extract one spoonful
1.3 Pur spoonful into pot
1.4 Close box of tea 1.4.1 Pur lid on box
4.2 Replace tea box on shelf
2. Boil Water 2.1 Fill kewtle with water I Put ketcle under tap

3 Wait until kettle is full

l

2l

2.1.2 Turnon tap
2.1

2.1.4 Turn off tap

g,
3 Wain unul water botled  2.3.1 Wait unul ketde whistles
4
4

2.2 Switch on keutle

3 »
3, Add water 10 pot 2.4 Swuch off keule

3.1 Pour water from kettle
4, Wait 5 Minutes unal povis full

5. Pour tea into cup

Example 1: Write an algonthm 1o hind
the sum of first 50 natural numbers,
Algorithm
BEGIN
SUM =0
N=0
| DO WHILE (N <= 50)
' SUM = SUM + N
N=N+1
END DO
END

!

L
[ |
¥

!

5.1 Pour tea from pot into
cup until cup is full

Example 2: Write an algorithm o find
the factonal of a given number

Algorithm
BEGIN
fact = |
n=]
PRINT “Enter a number”
INPUT num
FORn = | t¢ num
fact = fact *
NEXT n
PRINT fact
END
NOT FOR SALE . PESRP
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1.4 FLOWCHART

Flowchart is the pictorial representation of an algorithm. 1t is a way of visually
presenting the flow of data, the operations performed within the system and the
sequence in which they are performed. The flowchart is similar to the layout plan of a
buikling. As we know a designer draws a layout plan before starting construction on a
Dubding. Simualaddy, & programmier prefers to drow o flowchant prior to wnting a
o@m;mtcr program. As in the cuse of dawmyg of a layout plan, the flowchart is
drawn accordime o Jefined rufes.

1.4.1 Symbols of Flowchart

Flowcharts are wsually drawn asing sume standard symbols; however,
other special symbals can abo be developed when reguired. The standard

symbols which are frequently used in flowcharting are shown below:

P Tl T V. BRI Ve AN R, -
Q  Start’Ind of a tlowchar
S Smn— s s w— a—— - — e i )
E Processing
1 . e — — - ——————————————— —
D Input/output
e & ’y © S — —-#'v—-ﬂ'i
<> Decision making and branching
O Connecror
O - Otf-page/On=page conneclor
i s lT | Flow lines
[]'—]] . Pre-defined Process
(funcnuons/sub-rcorines)
*—-—-—-—u—u—r—m-v - il B A———— -
|
Remarks

1.4.2 Guidelines for Drawing a Flowchart
a. In drawing a flowchart, all necessary requirements should be listed in a
|Oﬂl!..<ll order.
b. The flowchart should be clear, neat and casy 1 follow. There should
not be any ambiguiry in understanding the flowchart.
¢. The usual direction of the flowchart is from top 10 bottom or left to
right.

d. Only onc flow line should come out from a process symbol.

8 NOT FOR SALE - PESRP
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!

=, o

e. Only one flow line must enter a decision symbol, but two flow lines,
one for each possible answer, must leave ir.

| 4——-—0—-&
| f.  Only one flow line s used in conjunction with terminal symbol. Ensure
| thar the flowchart has a logical start and end.

g. Write comments within Remarks symbol. We can use the remarks
(annotation) symbol to describe steps more clearly.

""" This is confidenual data

h. [f the flowchart becomes complex, it 1s better 1o use connector symbols
to reduce the number of flow lines. The intersection of flow lines
should be avoided to make it more effective and clear.

. It is useful to test the validity of the flowchart by passing through
with a simple test data,

1.4.3 Advantages Of Flowcharts
The benefits of flowcharts are:

(1) With the help of a flowcharr, the logic of an algorichm can be
descnbed more effectively,

(1)  As flowcharts are part of the design document, hence
mamntenance of operational programs becomes easy.

(:))  The flowcharns wct as a guide for the program development.
Therefore, they help the programmer to put efforts more
| cfficiently on the underlying problem.
(v} The flowchart helps in debugging process.

1.4.4 Limitations Of Flowcharis
) It i dhfficule to draw flowceharts for complex problems.

()  If alterations are required, the flowchart is 1o be redrawn.
9 NOT FOR SALE . PESHP
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Example 3: Draw a flowchart to find the | Example 4: Draw a flowchart to

sum of first 50 narural numbers. find the factorial of 3 number
SUM -0
e
N0
‘
et
L ozard ]
L I Eneer
YES

PRINT fat

1. Fill in the blanks.
(i)  The ser of instructions given to the computer ta solve a problem is

called

(i) The set of rules for writing programs in a programming language 1s
known as of the language.

(m)  Flowchartis a representaton of algorithm,

(iv)  Analgonthm solves a problem in number of steps.

(v}  Durnng . a problem is decomposed into multiple sub-
problems.

(vii  Debugging is the process of finding and removing ~ ina
Program.

(vi) Program
user environment.

(viii) Occurrence of a crror crashes the program.

2. Choose the correct answer:
(¢) BASIC w a:

refers to the installation of the program in the

(a) High Level Language (b) Low Level Language
(c) Assembly Language (d) Machine Language
10 NOT FOR SALF - PESRP
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(1) How many possible solutions are there for a problem!?

(a) One (b) Two
(¢) Three (d) Muluple
()  Program upgradation refers to:
(a) Program enhancement {b) Program identification
(¢) Program development (d) Program implementation
{(tv)  Which of the following tasks are performed by most of the algorithms?
(@) I[nput {b) Output
(¢) Processing (d) Al of these
(v}  Typographical errors in BASIC statements are:
(a) Runtime errors (b) Logical errors
(€) Syntax crrors (d) Execution errors
(vi)  The diamond symbol represents the:
(a) [nput'Outpur (b) Decision making
(¢} Processing (d) } chfrks |
(vii) Division by zero is;
(@) Syntax error (b) Logcal error
(¢) Runtime error (d) Not an error

(vii)  Which of the following documents describe various features of the
software and the way it is used!

(a) Software requirement (b) Problem description
specification
(¢) User manual (d) Algorithm
(1x)  Algorithm s a:
(a} Requirement document (b) Design document
{¢) Test document (d) user guide
(x)  The techmgue 'Divide and Conquer’ is used to solve:
{a) Simple problems (b) Complex problems
{¢) Large problems (d) Complex and large problems

Write T for True and F tor False statements.

(%) Syntix errorns occur due to wrong program logic.

(1) Top-down designas followed to solve complex problems.

(iih) Dtsﬂchcckmg is the process of venfying the working of an algorithrg.
(lv)  Debugging s an important part of analysis,

(v) Every stage of program development s documented,

(vi) A rectangle symbol is used for decisson making in a flowchart.

(vir)  Requirement document is not helptul at development stage,

(vit)  The usual direction of flowchart is from night to left.

(ix)  Annoravcon symbol is used for writing comments.

11 NOT FOR SALE - PESRP
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’

4. What do you mean by problem solving? Briefly describe the problem solving
process,

o What is debugging! How many types of estors can occur in a program!?
Describe briefly.

6. Define algorithm, Write a step-form algorithm for making a telephone call to
vour friend.

7 ¢ What are the advantages of flowchart? Discuss limitation of flowchart.

8. Draw a flowchart to find the largest of three numbers.

9. Write an algorithm to calculate the area of a circle when the radius is given,

(arca = 3.14 * radius * radius)
10. Answer the following short questions;

(i List steps that should be followed to solve a problem.

(1) What is analysis? Descnbe its importance in solving a problem.

(in}  What method should be adopted 1o solve complex problems? Discuss
briefly.

(iv)  What do you mean by syntax of a programming language? Is 1t
necessary to know the syntax for solving @ problem on computer?

(v) Difterentiate runtime ervors and logacal errors.

(vi)y  Why documentation is considered vital i problem solving process!
Uive reasons. |

(vil)  [s it necessary for an algonithm to solve a problem in fimite number of
steps! It ves, why!

(Vi) Write purpose of the following flowchart symbols:

() <) w / / wn O
(v | | W [ vi) ([ ]]

(ix) Compare flowchart and algorithm.

(x)  Write an algorithm to calculate the distance covered by a car moving
at an average speed of v ms” in time ¢. The program should inpur
average speed v oand dme ¢
[Hmt: s = v where s is the distance taveled|

a3 M ¢ e r 3L

1 (1) Progeam (1) Syarax (i} Picronal (tv) Finite
(v) Analysis  (vi) Errors  (vit) Implementanion {(viu} Runtime

Z: (i) a () d () 2 w) d (v) ¢
(vi) b (vig) ¢ (vit) ¢ (ix) b x) d
3. (13 F (n) F ) T w) T vy F
viy T (vii) F (viii) F (ix) F (x) T
12 NOT FOR SALE - PESRP
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Chapter 2

DATA TYPES, ASSIGNMENT AND
INPUT/OUTPUT STATEMENTS

2.1 INTRODUCTION

The BASIC langiape was developed by John Kemeny and Thomas Kurtz in
1963 at Dartmouth College, USA. It was invented as an instrucrional tool to reach
fundamental programming conceprs o studenrs. It was developed to address the
complexity ssues of older languages

GW-BASIC: is an interpreterfor BASIC (Beginner's All-Purpose Symbolic
Instrucrion Code) language. There are many other translators (compilers and
interpreters) for BASIC from different vendors such as QBASIC (Quick BASIC)

which provides a menu-driven cenvironment to write and exccute BASIC programs.
Here we shall refer to only GW.BASIC because it provid
environment.

2.2 MODES OF OPERATION

GW-BASIC can nperate in wo modes ie., direct mode and indirect mude,
When GW-BASIC s oaded, it shows ok message. At this stge, it is in direct mode.

In derect made, GW-BASK ' commands are oxecuted i they are typed. Results
of anchmen ATd E’;“_'.::i al CPeranens cuan be .|:}-;
themselves ate st alter exec

cs a simple and casy 10 use

Joaved immedustelv, bur the commands

imon. Phes mude s useful for debugging and for quick
COMPUTRTIONN ThAL doy not meguane o veneplere 3

Ok -

PRINT 7867
02

Ok

PRINT ~ Welcome to GW-BABIC "
Welcorre to GW-RASIC
Ok

”H,‘ I’-‘L,il"t'«;: 4 ~.,l'.,' I ot d cor I HEUM UM ?:-'-jf;-l:l Satvemenis e J!IW:&"'S

-

pl’(‘fcdl'd by line nmbers, cid are snezed o JITETTI0 SR i I croprant losded in menuny

1S CX(‘CI:M‘J f‘p CNlL Ny ','.}:l. Rl‘\' TR HE S e 2

Wolktome te GW BASIC
Ok

Flg. .2 ':\.u!'.[l( o linbgen 1 M e

|3 NOT FOR SALE - PESRP
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2.3

GW-BASIC commands are executable mstructions which are operated in the
direct mode. They do not require @ preceding lime number,

GW-BASIC statements are wiilten as a program and each statement 1S
prreceded dry a lme number.

WRITING PROGRAMS IN GW-BASIC

GW-BASIC provudes un J1E Hereeeated evelopment Environment! wliere

¥

- 1 | ; . " : - ! . pwEr . * .
we Can wnle, vihit, seve. lord and Oarea'e RBARN opwerans oy .0

OWHASL 1 SVOWERASIC.EXD

OW _RASIC 2093

«C» Copyrvight Microselh 1963,1084
L7 M

Ok

Vig. 2. 3: Lt -284A00 JRK

2.3.1 Create and Save the Program

The program s @ Nle that cotttainy »pPeiie mstructions, il statemwenis,
for the computer. In a GW-BASIC program, lines have the following formar:
Line# statement(s)
where. Line# 1< an unsiyyned nteger n the range from O 10 65529 and
statement (s) 1s any valid GW-BASIC statement. A GW-BASIC program hine
can not have more than 255 chatacters. However, there may be more than
one sratement on a line. [f so, cach must be separated by a coton (). The
program’s statements are executed dependimg on line numbers n ascending
order. For example, if line 45 is typed after line 60, the computer would still
run line 45 betore line 64.
Reuse of an existmg lme nomber Causes all of the mformation contamed m the
ongmal ime to be lost. You may evase some progyam [nes by accident.

In order to use the program n furure, we must save it. To save a file in
GW-BASIC, the following procedure s used:
(1) Press the F4 key or rype SAVE command.
i)  Type n valid name (in quotes) for the program, and press the ENTER

key. The filc is saved under the specified name.

[ = NOT FOR SALE - PESRP
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2.3.2 Load the Program

Loading the program refers to bring it into memory from secondary
storage device such as hard disk, so thar it can be used. A saved program can
be loaded by using the following procedure:

(1) Press the F3 key or tvpe LOAD command.
(it) Type the name of an existing file (in quores).
(i)  Press ENTER.

The file 15 loaded into memory, and is ready ro list, edit, or run.

If the file does not exist or an invalid path is typed, an ervor message is displayed.
The default extensiem of GW-BASIC popram is bas
o To save the file m a divectory, you should specify the complete path with the file

name. Ctherwise the file will be saved in the current working divectory of GW-
BASI(.

2.3.3 Exccute the Program

Exccution of the program refers o carrying out instructions of the
program. The program must be loaded into memon IRAM) before execution.
Theretore o execure a progeam, first load it as descrihed alxve. Then press F2
key or tpe RUN commuand, the sutput of the proyram will folliw ir.

Uk
I0OLET x» 10 LET vy = 20
20 PRINT 'SUM » " x ¢ y

Uk
LOAD "¢ \saam bas"

J0 END
SAVE'C\sum. bas"
Ok

|®UN
SUM = 30
Ok

Fig. 2.4 Linvasing and soang e moeg=zar | Fag. 2.5: Lowding andd panmng the program

2.4  Structure of the BASIC Program

E\'t‘l\‘ B.'\.“"[(f DTOETAM *-'huul-.,i fﬂll(m the f;n”('nwmg :”ll'r.‘.‘-.,

(1) Every program statement must begin with a line number

()l 2 poud practice 1o end every BASIC program with an END
statement. However, it is not mandatory.

(ih}  Repentn of line numbers within a program is not allowed

(iv)  Two or more statemenrs can be written on a line but they must be
separated by a colon ( )

(v) In BASIC, variables can be used without declaration.

! (vi)  In a BASIC program, the physical appearance of the program

statements does not marter. For example, in a program line number 90

! can appear before line number 60; however the program statements

| will always execute according to the ascending order of specified line
' numbers.
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2.5  Character Sct of BASIC

Character set of a language defines all characters which are valid to use in
programs written in that language. The character set of GW-BASIC comprises of
alphabets, numenc and some special characters.

c The alphabers include uppercase and lowercase letters

. Numenic ¢haracten include digits from C o 9

. GW-BASIC characters set include the following special characters
Characrer

Equal sign or assignment symbol,

+ Plus sign or stming concatenation.

- Minus sign.

’ Asterisk or muluplication symbol.

/ ' Slash or division symbol.

= Caret, exponennation symbol, or CTRL key.
( Left parenthesss.

) Right parenthesss.

% Percent or integer declaranon.

B Number sign or double-precision declaration.
$ - Dollar sign or string declararion.

! Exclamanon point or single-precision declaration,
| Left bracket.

] Right bracket.

. Comma.

Donble quotation marks or siring delimiter.
: - Period, dog, or decimal pont.

Single quotarion mark, apostrophe, or remark indicaror.

Semicolon or carmage retum suppressoL

Colon or line statement delimiter.

Ampersand or descriptor for hexadecimal and octal number
CONVETSION,

Question mark.
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Less than symbol.

Grearer than symbol.

Backslash or integer division symbol.

@

BACKSPACE

“At” sign,

Underscore.

Deletes last character typed.

ESC Erases the current line from the sereen.
TAB - Moves pant position o next tab stop. Tab stops are every cighr

columns.
ENTER Termimnares input to a line and moves cursor to beginning of the

1 next llnc. OF exeCuics startemoent 1n dirc::l modc.

2.6 RESERVED WORDS

Reserved words or keywords are the words, which have predefined meaning
m BASIC. These have predefined uses and cannot be used or redefined for any other
purpose 1n a BASIC progam. Keywords cannot be used as variable hames. Some of

the keywords of BASIC ate IF, ELSE. THEN, WHILE erc.
2.7 VARIABLES

vanabies are named memary locations {memon cells} which are used to store
program s input data and its computativnal results dunng PIroysm execution.

As the name suggests, the value of a variable may change dunng the program
execution. It a variable is assigned no value, the GWW-BASIC asumes the value of
variable to be zera in case of numeric variables and null 1o stning variables.

2.7.1 Rules for Naming Variables in BASIC _

Each vartable that is used i i BASIC program must have 2 name. The
name of a variable is used for furrher seferences made to it. The vilue of the
variable is accessed by its name. In GW-BASIC. there are some tules for
naming variables. These are:

(2) In GW-BASIC, a vanable name can not ke more than 40 characrers
lony.

(i} The variable name may contain alphabers (borh uppercase and
lowercase), numbers, and the decimal pong.

() The first character in the vanable name must be an alphabet.

(iv)  Reserved words can't be used as variable names.

(v)  Blank spaces are not allowed in vanable names.

(Vi) However, the last chamcter of a variable nome may be a special type
declaration character indicating the type of a variable.

If type of a varialle is not specified, it ts assumed s @ Real type variable.
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2.7.2 Type Declaration Characters
In GW-BASIC, type declaration characters represent the type of
variable. Following type declaration characters are recognized in GW-BASIC,

. Character ﬂ_:_'-I'_fpc of Vanable | Example l Memory Required
$ r_s_tn'gg vanahle Name$ | String length
| Integer vanable Marks% | 2 Byres
Single-precision vanable | 4 Bytes
# Double-precision vanable

—

2.7.3 Types of Variables
There are two basic types of variables:
. Numeri Vuriables
° Sormg Varwahles that can store strings of characters
Numeric Variables
Numeric vanables can stote numeric values {(Numeric values
nclude both floating point numbers and whole numbers). If we don't
specify the type of a numeric variable, GW-BASIC considers it as
single-precision.  Single-precision variables can accurately handle
numbers up to six significant digits, however it can et handle seventh
signeficant dignt accurately. ) more accuracy s deésired, we should
rather use double-precision.
String Varables
A strmg can be defined as a sequence of characters enclosed in
double quotatwns. A string vanable can therefore store sequence of
characters, The narure of characrer stnng is ennrely different from the
| nature of numeric values. BASIC and other languages use different
formats for storing numeric and string data. In BASIC, 3 dollar sign ($)
& followed by the name of the string vanable. We can not perform the
same sct of operations on stnngs that we ¢an perform on nUMETIC
values. For example, strings can not be added, subtracted, multiplied or
divided. There are some other operations that can be performed on
strings such as concatenation and companson.
Be very careful when makmg cmversions between mteger, single-precision, andd
double-precisum variables, Otherwise you may lose accuracy accidentally.

2.8 CONSTANTS
A constant is a quantity whose value can not be changed. Unlike a vanable,

the value stored in a constant can't be changed during program exccution. In BASIC,
there are two types of constants. These arc nunienic constants and strimg constants.

2.8.1 Numeric Constants
Numeric constants consist of integers, single-precision, or double-
precision numbers. Integer constants represent values that are counted and do
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2.9

not have a fractional part e.g., +56, <678, 8, etc. Single-precision or double-
precision numeric constants represent values thar are measured and may
contain fractional part c.g., - 4.786, 5.0, 0.45 etc. Single-precision numeric
constants are stored with 7 digits (although only 6 may be accurate). Double-
precision numernic constants are stored with 17 digits of precision, and printed
with as many as 16 digits.

A single-precision constant is any numeric constant with cither
. Seven or fewer digits
° Exponennal form using E
v A trailing exclamation point (!)
A double-precision constant is any numeric constant with either
c Eight or more digits
v Exponential form using D
° A trailing number sign (#)
The following are examples of single- and double-precision numeric constants:

Single-Precision Constants Double-Precision Constants

23.08 342237861
-3.15E-04 -3.35857D-06
2145.0 3220.0#

37.4! 7645721.1334

2.8.2 String Constants
A string constau s a sequence of alphanumeric characters enclosed in
double quotation marks. The maximum length of a string constant is 255

characters. For example, “Lahore”, “4900”, “I love Pakistan” etc.

BASIC COMMANDS
Here are some commonly used commands of BASIC language.

2.9.1 AUTO Command

This command automatically generartes line numbers in an Increasing
order, each time the ENTER key is pressed.

Syntax:

B AUTO [lme number] |, [merement] ]

i AUTO .[,Imcrenent] ]

Interpretation: :

AUTO s uscful for typing a program because it relieves us
typing line numbers again and again. In the above syntax [line number)
specifies the starting line number of the program, whereas [increment]
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2.9.2

specify the subsequent increment to the previous line number, The
defaulr for both values is 10,

The perixd () can be used as a replacement for line momber to
indicate the current line. If [pwyement] after the e number is omitted,
the last increment specified in an AUTO command is assumesd.

[f AUTO generates i low number that already being used, an
asterisk appears after the number o wam that any input will replace
the existing hne. However, pressing ENTER immediately after the
asterisk saves the hine and generates the next hine number.

AUTO is tesminated by entering CTREL-BREAK or CTRL-C.
GW-BASIC will then returmn to command level.

Examples:
. AUTO 100, 2¢

Generates line numbers 100, 120, 140, and so on
o AUTO

Generates line numbers 10, 20, 30, 40, and so on
. AUTO, 50

Generates line numbers storting from the line number specified

in the last AUTO commarmx] with the inciement of 50
. AUTO

Generates line numbers startng from the current line number

(i.¢.. the last line number generated from the previous AUTO

command) with the increment specified w the previously

entered AUTO command.

Ok
CLEAR Command .(.\'.k- 100
)

This command sets the values of all numenc vartables

to zero, the values of all string vanables 1o null opencd sn.d EgRRER

closes all files. Olkm
Syntax:
CLEAR CLEAR
Example: The adjoining figure shows the efiecr of o8
CLEAR command. PRINT X
Ok
Fig. 2.0; Example A
CLEAR Coonmand
CLS Command

2:9.3

This command s used to clear the screen,

Syntax:
CLS |n)
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Interpretation:
Here n is optional, but it can take any of the following values:

Value of n Effect

0 Clears the sceeen of all text and graphics
| Clears only the graphics
2 Clears only the rext

Example:
. CLS (Type CLS ar command level)
. CLS )

2.9.4 DELETE Command
This command is used to delete program lines or line ranges of loaded
program.
Syntax:
- DELETE [ime menber] |- Ime numbey2)
B DELETE line nuwmber] -
Examples:
. DELETE 70
Deletes line 70.
g DELETE 50-150
Deletes hnes 50 through 150, inclusively
o DELETE -80
Deletes all lines from start up to including line 80
. DELETE 120-
Deletes all lines from line 120 10 the end of the program

2.9.5 EDIT Command

This command is used to modify a program line.
Syntax:
. EDIT line number
. EDIT.
Interpretation:

lme naamber is the number of the program line which we want o
edit. The peniod (. ) refers ro the current line.
Examples:
¢ EDIT 140

Displays program line number 140 for editing
. EDIT.

Displays the current program line for editing
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2.9.6 FILES Command

This command is used to list the names of all files residing on the

specified drive.

Syntax:

FILES [pathname)
Interpretation:

[pathname) is the optional parameter which if omitted; the
command lists all files in the current directory of the selected drive.
Wildcards such as * (asterisk) and ? can also be used in pathname.
Question mark (?) is used to match any characters n the filename or
extension, and asterisk (%) is used for any filename or extension.
Examples:

o FILES

Lices all files in the current directory of the selected drive
0 FILES "*.do¢”

Lists all files whose extension is doc
° FILES “D:*.*

| ists all files on the D drive with any extension
o FILES "Mar? xls"

Lists all hles
\x'h{ﬁ“;l‘ CXICHSION AS XIS’

\);'ht'ﬂ-:' NATTK' CONS' TS OF fOur 't:if;ﬂ'[l‘h

S D

l*:m -"|‘:rm' cluiracrers o [N NANS A MHI .md l!u: fnuﬂh

character conld He ans

Ok

FILES

CAVUWEBASI-1LA

GWEASKC EXE GWBANICYLEXE
QW Byies {ree

YILEB G~ ™
G\

ISTYEA~) ISTYEA-2 ZNDYEA~] INDYEA~2
ADMISS~1 <DIR> ADNAN <DIR> AMJAD CHAY «DIR>
CLASS~LXLS CLASSI12 XIS FINALZ~) GORIYA~LRTY
PAFER <DIR> FRMEM-1.DOC PROGRA~] RESULT-LXLS
RESULT-2XLS RESULT-2XLS TESTRE~) TOPOLOCY DOC
XUCL~1 . XLS XNCl~2X18

JOZ3IKUINIA Bytes Droe
O

Frg. 2.7: Exairgde <o FILED Cotnamand

2.9.7 KILL Command

Mhis commaind 15 nsed to removesdelete a file from the disk.
Syntax:

KILL filename
Interpretation:

KILL command is used to delete all types of files.
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Examples:
° KILL “Inventory.bas”

Deletes the file Inventory.bas in the current directory
- KILL "G \Goods\Inventory.*”

Deletes all files named Inventory with any extension
Be careful while wsing KILL command. Always specify the filename's
extension when wsmg the KILL command. You may lose your data
accudentally while usmg this command.

2.9.8 LIST Command

This command is used ro display a loaded program parnally or

completely on the screen,

Syntax:
N LIST [lme maember) [~ line number] | filename]
B LIST [lme member -)[ filename]

Interpretation:

In the above synrax, all parameters are optional which if
omitted; the command lists the last entered program. [lme number] is a
valid line number within the range of O o 65529. If filename is nor
specified with rhe LIST command, the specified lines of the last
typed/loaded program are listed.

Examples:
- LIST

Lists all lines in the program
. LIST -20

Lists lines of the programs up 10 the line number 20
. LIST 10-20

Lists lines from 1€ through 20
B LIST 20-

Lists lines 20 through the end of the program

| 2:9.9 LOAD Command

This command loads a file from disk 10 memory.
Syntax:
LOAD filename| r|
Interpretation:
filename 1s the name of the file 1o be loaded. If the [r] oprion is
used with LOAD command, the program runs after it is loaded.
Examples:
0 LOAD “D:\fact.bas”
Loads the file named fact.bas from D: dnive
° LOAD “D:\fact.bas”, r
Loads and executes the file fact.bas from D: drive
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2.9.10 MKDIR Command

This command is used to create a subdirecrory.
Syntax:

MKDIR pathname
Interpretation

pathname identify the location where the subdirectory s
created. [t is a sting expression that should not exceed 63 characters.
Emplt:

MKDIR "D Goods'dnventory”

Creates the subdirectory Inventory within the directory of
Goods.

2.9.11 NAME Command
This command is used 1o rename a hle.
Syntax:
NAME vld-filename AS new ~filkename
Interpretation:
The file will be renamed; the old-filename is replaced by the
new-filerone
Example
NAME “Remarks.doc” AS "RMKS.dog”™
(hves the name RMKS.doc to the file Remarks.doc

2.9.12 RENUM Command

This command » uwsed 1o renumber the program bines.
Syntax:

RENUM |new swmbey], [nld nuember) | increment]
Interpretation

New menber 15 the stanting lime number in the new sequence.
The defanlt 3¢ 10. odd siember ts the line in the current program where
renumbening ts to begn. The default 1s the first line of the program,
mcrement is the increment 1o be used in the new sequence. The default

is 10.
Examples
B RENLU/M

Assign new numbers to the whole program  (if different)
starting from line # 10 with the default increment of 10,

* RENUM &0, , 30
Assign new numbers 1 the whole program starting from the
linc# 80 with the increment of 30 in line numbets.

o RENUM 150, 70, 50
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Assign new numbers to lines from 70 to the end of the program
such that the new sequence will start from 150 (i.c., line# 70
will be renumbered 1o 150) and an increment of 50 is made for

e¢ach next line.

2.9.13 RMDIR Command

This command is used to remove/delete a directory from the disk.
Syntax:

RMDIR pathname
Interpretation

The pathname is the path of an existing directory which should
not exceed 63 chatucrers. The directory 10 be deleted must be empry
otherwise an error message will appeas.
Example

RMDIR “D:GOODSIUINVENTORY”
Ueletes the subdirectory INVENTORY of the directory GOODS.

2.9.14 RUN Command

This command is usedd to execute the progrm currently in memory. If

the program is nort in memory, it first load and then run it

Syntax:
. RUN [dnc number] |, rl
® RUN ﬁ}nmnu’ f rl
Interpretation

By default the RUN command starts execenng the program
trom the beginning. However, if the line number 1 specified then the
execution of the program stans ftom that particular line number.
When the filename s speaified with RUN command, it closes all
opened files and deletes all memory contents before loading and
executing the specitied file from the disk. The r option is used t keep
all data fles opened during the execution of RUN command.
Example:

RUN “table bas", 1

Executes rable.bas without closing data files
If you ave usmg the speaker om the computer, please note that execuuing the

RUN command will mum off any sound that s caarently noning and will reser 1o
Music Foveground.

2.9.15 SAVE Command

This command s used to save the program on the disk for later use,
Syntax:

v SAVE filename, |, a)

. SAVE filename, |, p)
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Interpretation
By default GW-BASIC saves the file in a compressed binary

format. If the option [a) is specificd, the file is saved in ASCII format.
The option [p)saves the file in an encoded binary format (protected
format). We can not list or edit a file saved in protected format,
however it can be executed.
Examples
o SAVE "marmnx.bas”™, a

Saves the file matrix.bas in ASCII format
° SAVE “matnx.bas”, p

Saves the file in encoded binary formart

2.9.16 SYSTEM Command

This command is used to exit from GW-BASIC and returmn to

operating system environment.

Syntax:
SYSTEM

Example
SYSTEM (Type in direct mode)

2.9.17LIST Command

This command is used o list all or part of the program currently in

memory to the pnnter,

Syntax:
LLIST [lme number]|-Ime number)

LLIST [lme number-}
Interpretation:

GW-BASIC always returns to command level after a LLIST is
executed. The line range options for LLIST are the same as for LIST.

2.9.18 PRINT Command

This command is used to print data at the printer.

Syntax:
LPRINT (list of expressions] [5)
Interpretation:

list of expressions consists of the string or nuUMErc eXPrEssIONs
separated by semicolons, string expressions is a string literal or variable
consisting of special formatting characters. The formatung characters
determine the field and the format of printed strings or numbers.

This statement is the same as PRINT, except that output goes
to the printer. For more information about string and numeric frelds
and the variables used in them, see the print statement. The LPRINT

statement assumes that the printer is an 80-character wide printer. To
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2.10

reset the number of characters that can be printed across the printed

page (assuming that the printer is wider than 80 characters), see the
WIDTH statement.

~ This command is used to continue program execution after a break.
Syntax:

CONT
Interpretation:

Resumes program execution after CTRL-BREAK, STOP halts
a program. Execution continues at the point where the break
happened. If the break took place during an INPUT statement,
execution continues after reprinting the prompe.

CONT 15 useful in debugging: in that it lets us set break points
with the STOP statement, modify variables using direct statements,

continue program execution, or use GOTO to resume execution ar a
particular hine number. If a program line s modified, CONT will be
invahd.

BASIC Statements
Here are some commonly uséd statements of BASIC language.

2.10.1 END Statement

This statement is used to terminate program execution, close all files

and retumn to the command level,

Syntax:
END

2.10.2 REM Statements

This is a non-executable statement and is used to add explanatory

remarks in the program.

Syntax:
° REM [remarks]
v * [remarks)
Example

10 REM This program calculatm thc average of two numbers

20 a=1]5

30 b =25

40 avg =(a+ b) /2

50 * Display the average

60 PRINT “Average = *; avg

70 END

In this program line# 10 and line# 50 are non-executable. The

BASIC interpreter does nothing to these lines; they are not translated
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w machine language during the translation process. The REM
sqatement however increases the readability of the code and helps in
modifving, understanding and debuggang the program

2.10.3 STOP Statement

This statement 1» used 10 erminate program execution temporanly,
and rerum to command level.
Syntax:

STOP
Interpretation:

STOP starements may be used anywhere in a program (o terminate
execurion of the proggam. When a STOP statement s encountered in the
pIogtam, the tedkomang message i< pnmml'

Break in line nnnnm

| nltke rhe &N srmatensenr. e S TOW stesnen Juees nor close f‘lfc:\.
GNC-BASIL alwaes retns b commiersd level aner o STUP o executed.
Exccution is gesnmes by st o7 ON L comnandd

Ok

awlo

10 INPUT A B C©

20 K=A 300 L= B 00.26
30 STOP

JU M = C*EK+100: PRINT M
&0 END .

Ok ..

AUYN T U &
2 L..%.37 o
roak in 30
Ok »
TR

PRINT L

20.7688923
Ok

Continue
118,89

OX

Flg hL T 3 .I:.il- e e N enre el

2.11  OPERATORS IN BASIC
Operatany are ssmbols which e wsed 10 pertorm certnn opwiations o Jata,
These Inclmlv ;I:ilhlm'tlt{. relational., li'I_f!l':iI, arnd assignment eperaton.

2.11.1 Arithmetic Operators
Arithmeric operators are used 10 perform anthmetic aperations on
values (numbers). The GW -BASIC detines the following siandard anthmetic

opcrmmx: o
o ~ Alpebraic | BASIC |
_ Operation Expression
Addinon ath ‘
Subtraction a-b
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Multiplication * ] a X b [ a*b |
Divigson | /L atb_ 1 _alb |
Exponent B | 2" : a”n
Negation | = L, ... & | - .
Modulus MOD | aMODb | aMODb |
Integral Divisson | A ~a\b | a'h

The use of first six operators i< strghtforward, The last two operators
arc modulus (also called remainder operator) and integral=-division. Contrary
to the division operator which retums the guotient. the maxdulus operator
returns the rematnder of an integral division, For example, if a, andd b are two
integers having values 8§ and 3 respectively, then the express a MOD b wall be
cvaluated to 2. which s the remainder of integral division.  The integral-
division does not allow a tractional value in the yuotient. [t always retums the
quotient as a whole number. For example. the result of the expression a '\ b
(for above two vanables a and b) will be 2,

2.11.2 Rclational Operators

Relutional operators are used to compare two values. These operators
alwavs evaluates to true or false. They always produce @ non-zero value (in
most cases ]} il the relational expression evaluates to true, or a O value if the
relational expression evaluates to false, There are six basic relational operators
in BASIC. Suppowe a, b, and ¢ are three integer vanables having values 123,
215 and 123 respectively then:

Operation Symbol ' Expression | Evaluation

R———— . - e 2 | B 48 r S — e -._'_._--——arl
Equal to (companson) | = |  a=c¢  true {non-zeiv)

Less than < j _h<a false (zero

Oreater than > | a>2c | false GGero)
| Less than or Equal 10 = . _a<=b | tue{non-zero)

-
L4
Oireater than or Egunl to T >= ., ba=a ;talse (zero)
[ <

- >-— . 4
) Not Equal 1o > 1 oa<> © true (non=2ero)
2.11.3 Logical Operators

Logical operators let us combine simple conditions to construct more
complex vnes (Byv condition, we mean an expression evaluating to true o1
false). There are three basic logical vperators in BASIC. These are AND, OR,
and NOT,

The first logical operator 1.e., AND when combines two conditions,
evaluates 1o true if both the conditions are true, utherwise, it evaluates to false.
The second logical operator OR when combines two conditions, evaluates o

true if any one of the conditions is true, otherwise evaluates to false. Similarly,
the third logical operator NOT when applied to a condition, reverse the result
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of the evaluation. It means that if the condition evaluates to true, the logical
NOT operator evaluates 1o false and vice versa. In an expression, logical
operations arc performed after arithmetic and relational operations. To
understand the working of these operators consider the following table:

‘Result

OR

Table 2.1: Results of lwzxalh:q;t-'.;hm

2.11.4 Concatenation Operators
All relational operators can be used  ros™
with strings to perform comparison, In PR
addition to relational operators another RIGRCCSE S SU UL RIS

operation called stning concatenanon can 20 B$ = “Book Board”
30 PRINTAS + BS

als(? be applied to stnng constants “_“d 40 END

variables. The symbol ftor  stning B

concatenation operation is '+ and 1r joins L4

two strings. Consider the adjoining Tl RUN

showing the examplg of  sunng Punjab TextBook Board

_ Ok
concatenation:

Fig. 2.9: Srnng concatetustion

2.11.5 Assignment Operator

The assignment operator is used to store a value, string or a
computational result in a variable. In BASIC, the symbol = represents the
Ooperator i.c.
variable name = expression
where expression may be a numeric or string expression. e.g.,
a= 10
a$ = “Hello”

The value to the right side of the operator is assigned to the variable
on the left side of the assignment operator. This statement is also called
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|

assignment statement. Note it that the symbol '=" is also used for comparison;
however it depends on the context where it is used.

2.11.6 Operator Precedence

An operator's precedence determines its order of evaluation in an

expression. Table 2.2 lists the precedence of some of the BASIC operators
from hizheu to lowest,

"~ Operator
) Highest
- (Negation)
A

MOD
+,-
=, 82 K, €<=, >, =
~ NOT

AND
- —— OR ——— - 4

= (assignment operator) Lowest

Table 2.3: S)pcntm' precedence

2.12 TYPE CONVERSION

When the program tries to store one type of numeric value to the variable of
another type, GW-BASIC performs the type conversion according to the following
rules:

* If 2 numenc constant of onc type is assigned to a numeric variable of a
different type, the number is converted according to the type of the variable.

For example:

IOLET x% = 51.39 ‘integer variable - storing a floating point value
20 PRINT x%

RUN

51

* During the evaluation of an expression (arithmetic or relational), all of the

operands are converted to the degree of precision of the most precise operand.
For example:

10 A# = [2#/13
20 PRINT A#
RUN
9230769230769231
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The arithmetic is performed in double-precision, and the result is returned in
A# as a double-precision value.
10 A= 12#/13
20 PRINT A
RUN
. 9230769
The anichmetic is performed in double-precision, and the result is returned
0 A (single-precision vanable) rounded and printed as a angle-precision
value.
e When a flostug-poitt value is converted to an integer, the fractional portion
is rounded. For example:
10 num%® =~ 23.67
20 PRINT num%
RUN
24
e A stnng vanahle cannot be assigned 10 @ numeric value.

2.13 ASSIGNMENT STATEMENT
GW-BASIC presents two ways 10 assign the value of an expression to a
vanahle, First. by using assignment operttor e, "= which we have discussed in the
previous text and the second 1s by using LET statement. Amazingly it is the only
statement which irself is vpnional but whose paramerters are mandatory.
Syntax:
ILET| vanable =expressam
Interpretation
Here. the word LET is optional, however we must specify the vanable
name and the expression whose value 1§ 10 assign to the variable.
Examplc
We have already seen some examples of LET statement in this rext.
Let us conssder anorher example:
10 REM  Calculate Average of Two Numbers
20 LET m = 24
3 LET n — 26
40 LET avg = (m  n) ;2
50 PRINT “avcrage = % avg
60 END
RUN
average = o
Note: This program can also be completed withvut using LET statement
INPUT/OUTPUT Statements
Like other high level programming languages, GW-BASIC alswo provide
statements to input data and show results. Input/Output statements make the
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program more interactive and usable. In this section we shall discuss some
basic input/output statements of GW-BASIC.
2.14 READ/DATA STATEMENT
This statement is used 1o store the numeric and string constants that are
accessed by a READ statement specified somewhere in the program.
Syntax:
DATA  comma-scparated list of conswns
Interpretation
Constants may be any siting or numeric constant. STing constants
must be enclosed in double quotation marks only i rhey contain commas,
colons, or spaces, Otherwise, quotation marks are not needed. The list of
constants with a DATA statement can not exceed one line. If the list 1$ too
long to fit in one line then we should use another DATA statement to specify
the remaining list of constants. The data contained mulaple DATA
statements . assumed to be a single continuous list of items regardless of

constant in the DATA statement.

Example
10 “This program demonstrates the use of DATA and READ srarements

20 READ A,B,C$

30 PRINTCS. "="~, (A+B)/2
40 DATA 10, 20, "Average”
50 END

RUN

Average = |5

READ Suatement

This statement reads valves from the DATA statement and assigns
them 1o corresponding variables.

Syntax:

READ comma-separated list of variables
Interpretation

The READ statement is the complementary part of the DATA
statement. The READ and DATA statements are always used in
conjunction. The READ statement specifies a list of variables and
reads the corresponding values for these variables from the list of
constants specified in DATA statement. It means the first variable in

READ statement is assigned the first value from the list of constants in
DATA statement; the second variable is assigned the second value,
the third variable is assigned the third value and so on.

33 NOT FOR SALE - PESRP

www.topstudyworld.com



www.topstudyworld.com

However, we should be very careful about the type of the
variables and constants (in DATA statement) 1.¢., numeric variable
must be assigned a numene value and a stnng variable must be
assigned a string value. If the program mes to assign a stning value to a
numeric variable or vice versa, a “type musmatch error” will occur.

A READ statement may read values from several DATA
catements (if there are more variables in READ statement than the
number of constants in DATA statement), amilarly several READ
statements may read values from one DATA statement. If the number
of variables in list of variables exceeds the number of elements in the
DATA statement (s}, an "Out of data” message occur. If the number of
variables specified is fewer than the number of elements in the DATA
statement(s), subsequent READ statements begin reading data at the
firer unread element. If there are no subsequent READ statements, the
extra data s ignored.

Example:

10 REM In this program onc READ statement reads data from two
DATA statements

20 REM This program calculates the penmeter of a pentagon, where
a, b, ¢ d ande

30 REM are the lengths of sides of pentagon

40 READ A, B,C.D,E, P$

50 perimeter =a+b+c+d tec

60 PRINT P$;" =", perimeter

70 DATA 12,18, 24

80 DATA 18, 35, penmetet

9 END

RUN

perimeter = 107

2.15 RESTORE statement |
This statement causcs the DATA statement 1o be reused (if it has already been
used) by the READ statement.

Syntax:

RESTORE |line number)

Interpretation

The line mamber specifies the line number of a DATA statement which

has to be read again. The next READ statement reads the first item in the
specified DATA statement. We can omit line number, if so the next READ
statement reads the first item in the first DATA statement,

Example:

10
20

READ A, B,C
RESTORE
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30 READ X, Y, Z

40 PRINT A, B, C
50 PRINT

60 PRINT X, Y, Z
70 DATA 10, 20, 30
80 DATA 40, 50, 60

% END
RUN
10 20 1o

10 U O

e * i TS TG

2.16 INPUT Statement

This statement 15 used 1o mput data from the uwser duning the program
execurnon,

° INPUT [} [prompi sinng;) comma=separated list of varables
- INPUT [;| [prompt string,) comna-separated st of variables
Interpretation

Prompt strng is the message that is displaved vn the screen to assist the
uscr o input correct data, We can specify more than one variable with a single
INPUT statement. Duning program exccution the values entered by the user
are assigned to the corresponding vanables according 10 the same sequence In
which they are hsted. The number of dara irems supplied by the user must be
the same as the number of vanables in the hst. The tyvpe of cach data item
Inputr must agree with the type specthied by the vanable name.

When @ semicolon is used 10 separate the prompt sermg from the list of
vaniables (as in the ficst syntax} a question mark (?) appears ot the end of the
prompa siring. '[Tus queshion mmk (04 14 |\c' :lv:w;lt'ul }11.' VODE A cOmma [BS in l'h('
sccond synrax) mstesd of the semicolnn.

Example:

The tollowimg bmire skaws o propram thar demonstrates the use of

INPLIT staremens

10 REM This program calcalaten the circanference of the circle
20 INPUT “Enter the radive of the circie >*, RADIUS!

30 CIRCUMFERENCEN = 2*3.14 " RADILUS!

40 PRINT "Circumferere = * CIRCUMFERENCES

5 END

Ok

KUN
Enter the racius of the aarclde >2.5
Cirtumfeconce » JG090G001281 73828

{.J‘

['u.:..'w. l'.:-..l:l;}':l' . |\.')" satemient
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When an INPUT statement is encountered during program exccution,
the program halts, the prompr string is displayed, and the user types in the
requested data, Strings that input to an INPUT statement need not be
surrounded by quotation marks unless they contain commas or blanks,

2.17 PRINT Satement
This is the most frequently used statement in BASIC. Almost every program in

BASIC makes use of it. All the programs we have seen so far in thas text have used it
in Jifterent ways. This starement is used to display rext and numbers on the screen.
Syntax:
° PRINT [list of expressions][;)
. ?[list of expressions]|;)
Interpretation
Expressions in the list may be numenc and/or stning expressions,
separated by commas, spaces, or semicokons. If we omit the hist of expressions,
a blank line is printed. We can also use o question mark (?) instead of PRINT
statement. This will behave in the same way as the PRINT statement behaves.
When the two expressions in a PRINT statement are separated by a
semicolon (;), the second expression is displayed on the screen just after the
text of the first expression. GW-BASIC divides cach line into print zone of 14
spaces. We can also use a comma () instead of semicolon to scparate
expressions; this causes the second expression to be displayed at the start of
next zone.

Examplcs

The following figure shows the use pnnt statement.

Ok N

1AST

10 A$* “SINDH™ Bz “PUNJAP": Ch= "BALOCNISTAN: D§s “NWIIT™. Ef= "KARMIN®
20 PRINT AS: B Ch DF B3 _ : |

30 PRINT " P - ~ L

Fig. 2.0 0: Examples ot PRINT statcnser
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2.18 PRINT USING Statcment

This command is used to display numbers and strings on the screen in a
specified format.

Syntax:

PRINT USING surog expressions: list nf expressums |;]

Interpretation

Mtving expressions is a string literal or variable consisting of special

formatting characters. The formatting characters derermine the ficld and the
format of printed strings or numbers. Liss of expressions consists of the string or

numeric expressions separated by semicolons.

String Ficlds

The following three characters may be used to formar the string field:
» = Specifies that only the first character in the string is to be printed.
0 spaces \ ~ specifics that 2+n characters from the string are to be

printed. Jf the backslashes arc typed with no spaces, two characters are

printed: if the backslashes are typed with one space, three characters
are printed, and so on.

10 AS="Work™: B$ = "Hard"

30 PRINT USING "'"; AS: B$

4C PRINT USING™ \"; A$; BS

50 PRINT USING™, \". AS; B$."!"

RUN

WH

WorkHard

WorkHard!!

& - Specifies a variable length string ficld. When the ficld is specified
with &, the string is output exactly as input.

Numeric Fields

field:

The following special characters may be used to format the numeric

# — A hash sign is used o represent each digit position. Digit positions
are always filled. If the number to be printed has fewer digits than
positions specified, the number is right~justificd (preceded by spaces) in
the ficld.

A decimal point may be inserted at any position in the field. If the
formart string specifics that a digit is to precede the decimal point, the
digit always is printed (as O if necessary). Numbers are rounded as
necessary. For example:

# PRINT USING "##.##". 85

> 0.85

» PRINTUSING "###.##° 254.753
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» 254.75
» PRINT USING "##.##":10.2,5.3,66.789,.234

» 5.3066.790.23
In the last example, three spaces were inserted at the end of the format

string to separate the printed values on the line.

. A plus sign ar the beganning or end of the formar string causcs the sign
of the number (plus or minus) to be pnnted before or after the number.
B A comuna to the left of the decimal point in the format string causcs a

comma 1o be printed to the left of every third digit to the left of the
Jecimal point. A comma ar the end of the format string 13 printed as

part of the stnng.

1. Fill n the blanks:
(1) BASIC stands for

- —

(i  BASIC was developed by John Kemeny and Thomas Kurtz in
at Dartmouth College, USA.

(i)  GW-BASIC shows a{n) message, when loaded.
(iv) In mode, the commands are executed as they are typed.

(vi  Every statement in a BASIC program is preceded by a
(vii A GW-DASIC program hne can not have more than

characters. ,
(vil  There can be maximum _______lines in a GW-BASIC program.
(viti) The defi ult exrension of a GW-BASIC program is ;

(ix) The words which have pre-defined meaning m a pr
language are called

(x) ~___isancxample of a non-executable sratement.
y £ Choosc the correct answer:

(i) GW-BASIC can operate in:
(a) One mode | (b) Two modes
{c) Threec modes (d) Several modes

()  The maximum length of a variable name in GW-BASIC is:
(a) 31 (by 32 (<) 40 (d) 45

(iii)  If two or more statements are wrntten On 3 line, they must be separated
by a:

(a) Colon (b) Semicolon (¢) Comma (d) Hyphen

(iv) Which of the following 15 a type declaration character for integer
variables’

(a) ! (b) % (c) # (d $
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10.

(v)  Which of the following operators has the highest precedence?

(@ ~ (b) * (c) + (d) =
(vi) A variable name must start with a(n):
(a) Alphabet (b) Underscore -
(c) Digir (d) Alphabet or Underscore
(vii)  Which of the following is a short key to run a program in GW-BASIC?
(a) F4 (by F3 (c) F2 (d) FIi
(vii) When a floating-point value is converted to an integer, the fractional
part
{a) Truncared (b) Rounded off

{c) May be truncared or rounded off(d) Conversion is impossible

(ix)  Which of the following statement temporarily stops the execution of a
program/’
(a) BREAK (b) END (c) PAUSE (d) STOP

(x) Which of the following command continues the program whose
execution was terminared remporarily’
(a) CONTINUE (b) CONT
(¢) RESTART (d) START

Write T for True and F for False statements.

(1) QBASIC provides 2 menu=driven environment.

(i)  Every BASIC command is preceded by a line number.

(iii)  KILL command is used to terminate 2 running process on the system.
(iv) DELETE command is used to delete a file.

(v)  AUTO command is used to generate line numbers automatically.
(vi) ! can be used as a replacement of PRINT command.

(vii) In GW-BASIC, F1 kev is used to get help.

(viii) A program must be loaded before execution,

(ix) READ statement gers dara through keyboard.
(x) The value of a constant can not be changed during program execution.

In how many modes, GW-BASIC can operate? [iscuss briefly.

Describe rules of naming vanable m GW-BASIC.

Whar are type declaration characters! Explain their uses with examples.

Briefly describe the uses of arithmetic, logical, and relational operators.

What does it mean by type conversion? Describe rules of type conversion in
BASIC.

Write a program to read ren values specified in DATA statemer, aral display
the sum of these values on the screen.

Answer the following short questions.
(i) Write the purpose of the function keys ic., from FI 0o F¥ in GW-

BASIC.
(i)  What does IDE stand for? Discuss features of GW-BASIC IDE.
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11.

12.

13.

,\I

(in)

(iv)
(v)

(vi)

(xi)

Explain the term ‘Loading a program’. Why should a program be
loaded before execution’

Differenuate BASIC commands and statements,

What is the difference between CLEAR command and CLS

command!

Write the purposc and syntax of the following commands:

(@) DELETE (b KILL (¢)  FILES
@)  LIST (¢} LOAD ()  SYSTEM
)  NAME ) RENUM () RUN

) SAVE

Briefly describe the structure of a BASIC program.

Differentiate variable and constant,

Wirite a program that asks for the name, roll number, class, section,
and marks in different subjects of a student of class 10. The program
should calculare and display total marks and percentage of the student.
[Hint: use INPUT statement to get data from the user. Suppose total
marks are 850]

Write a program to calculate the distance covered by a car moving at
an average speed of ¢ ms” in time 1. The program should input average
speed and nime. (use INPUT statement to get the values for v and 1.
You ha ¢ developed the algorithm for the program in the exercise of
the previous chaprer)

Give an example to explain the use of comma (,) and semi colon (5)
with PPINT statement.

Write a program to calculate the volume of a cylinder. The program should
get the values for height of the cylinder and the radius of its base from the user
through INPUT statement.

{Hint: volume = 3.14 x radius X radius X height]

Write a program to compute the square of a given number. The program
should get the number from the user through INPUT statement.
Write a program to calculate and print the sum and average of three numbers

using LET statement.

. '3'-.";’.:#‘ .‘-‘-.I:M

A 4 - - o A
" . ¥ i e
. - -
Am ' ol e

| (i) Bemnners All purpose Symbolic Instruction Code.

(f1) 1963 (i) Ok (iv) Direct  (v) Line number
(vi) 255 (vii) 65529  (viii) bas (ix) Keywords/Reserve words

(x) REM
(i) b () c (i) a Gv) b (v) a
(vi) a (vii) ¢ (vif) b (ix) d (x) b
W T (u) F (i) F (iv) F vy T
(vi) T (vm) F (viti) T (ix) F x) T
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Chapter 3
CONTROL STRUCTURES

3.1 INTRODUCTION

Control structures control the flow of execurion of a program. There are three
types of conwol structures in BASIC: these are sequence, selection and loop. All
programs use some of these control structures ro implement the program logic.

S0 far we have been using only the sequence structure. In sequence structure
instructions arc executed according to the increasing order of their line numbers. So
the instructions at smaller line numbers are always executed first, then instructions at

greater line numbers. For example, the following program demonstrates the scquence
sMruclurce:

10 REM This program does not transfer control to any statement
20 REM condirionally or unconditionally. The statements are executed

30 REM in the same sequence in which they are written.
4 R =105

50 AREA =3 14°R*R
60 PRINT “Area = “; AREA
70 END

Output
346.185

In GW-BASIC, during the execution of a program the program control can be
transferred from one part of the program to another conditionally or unconditionally.
GW-BASIC provides statements for both types of transfer of control,

- lnmwrdm&mwmcmsmwaw
line by skippmg one ore more lines without any condstion.

° lnMﬁMWaddemrwtmcmﬂmMmaspedﬁch
number by skipping ome or more program lmes dependmg on a certain condition.

3.2  UNCONDITIONAL TRANSFER OF CONTROL
The unconditional transfer of control causes 2 move of the control from one

part of the program to the uther withour any condition. In GW-BASIC, the GOTO
statement is used 1o implement unconditional transfer of control.
3.2.1 GOTO Statement

GOTO statement is used to unconditionally transfer control from a
program line 1o a specified line out of the normal program sequence.
Syntax: |
Line# GOTO line number
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Interpretation
The line number is a valid line number in the program. The

program control immediately jumps to the specified line number
without testing any condition. This causes interruption in the normal
program flow which is not considered a good practice in modern style
of programming. That's why; in most of the programming languages
the use of GOTO statement is discouraged. If there is an executable
statement at the line number specified in GOTO statement, then this
and the statements following it are executed. Otherwise, the program
execurion starts from the first executable statement after this
statement.
Examples

Following examples demonstrate the use of GOTO statement:
10 READ AB,X,Y
20 GOTO 60
30 LET X = X°X+A
40 LETY =Y*Y +B
50 PRINT X, Y
60 REM Because of unconditional transfer of control, X and Y will
65 REM not be calculated in the above lines
70 LET X =A®X
80 LETY =B*Y
90 PRINTX,Y
100 DATA 6,3,4,5
110 END

This shows after reading the values of AB,X.Y, at line number
10, the control jumps to line number 60 where it encounters REM
(which a non-executable statement). The control then moves to line
number 70 where X and Y are calculated. Then at line number 90, the
values of X and Y are printed and the program ends. Statements at line
number 30, 40, and 50 are skipped without execution. If we want to
execute 30, 40, and 50 then our program needs few more jump
statements. i.e., GOTO statements. Consider the following program.
10 READA,B. X, Y
20 GOTO 60
30 LET X =X*X+A
40 LETY=Y*Y+B
50 PRINT X, Y
55 GOTO 100
60 REM Because of unconditional transfer of control, X and Y
65 REM will not be calculated in the above lines

www.topstudyworld.com
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70 LET X =A®*X
80 LETY =B*Y
90  PRINTX,Y

9% GOTO30
100 DATA6,34,5
110 END

Thus by introducing line number 55 and 95 all the statements
arc cxccuted but this makes the program more complex. So line
number 30 and 40 find the valucs of X =X*X +A , and Y =Y*Y+B
and linc numbers 70 and so find values of X = A*X and Y =B*Y.

3.3 Conditional Transfer of Control
The conditional wransfer of control causes the switching of the control from

one part of the program to the other depending on a certain condition. In GW-
BASIC, there arc many statements that conditionally transfer the control from one
part of the program to the other. Here, we shall discuss them briefly.

3.3.1 ON...GOTO Suatements
It s a multiple branching statement. Unlike GOTO statement which

allows only one transfer point, the ON..GOTO statement can have more
than one transfer points, thus providing multiple branching facility.
Syntax:

ON numeric variable or expression GOTO nl, n2, n3 ...
Interpretation

The expression s a valid BASIC expression and nl, n2, n3 ...
are the valid line numbers in the program where the control will be
transferred. The range of value of numeric variable or expression is O to
255.

If the value of numenc vanable or expression is 1, the control will
be transferred to line number nl. if the value is 2 then the control will
be transferred to line number n2, if value is 3 then the control will be
transferred to line number n3 and o on. Jf the value is less or more
than the count of line numbers following the GOTO statement then
an "OUT OF RANGE" error message will be displayed.

Example:

Let us consider a program to add, subtract, divide and multiply

two numbers A and B,

5 INPUT AB

10 INPUT " 1-ADD, 2-SUB, 3-MUL, 4-DIV"; N
20 ONNGOTO 30, 40, 50, 60

30 PRINT A+B:END

40 PRINT A-B : END
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Ly B

50 PRINT A®B: END
60 PRINT A/B : END

When line number 5 is executed, a question mark (?) appears
on the screen. This is m fact the prompr where values for A and B are
typed. Line number 10 displays the following message on the screen:
1-ADD, 2-SUB, 3-MUL, 4-DIV?

If we enter 1 then N takes the value of 1. If we enter 2 or 3 or
4, N will take the same value accordingly. If the value of N is
1 then control is wransferred to line number 30,
2 then control is transterred to line number 40,
3 then control is ransterred to line number 50,
4 then control is ransferred to line number 60

On execution of line number 30 addition of A and B will be
displayed on the screen and program will come 1o an end.  Similarly, in
line number 40. 50, 60 printing of the result of subtraction,
multiplication and division will be displayed respectively.

There can be many ways to write a program. Let us write the
same program (in the above example) in another way:
5 INPUT A.B
10 INPUT " 1-ADD, 2-SUB, 3-MUL, 4-DIV"; N
20 ON N GOTO 30, 40, 50, 60
30 PRINT A+B:GOTO 70
40 PRINT A-B : GOTO 70
50 PRINT A*B: GOTO 70
60 PRINT A/B
70 END

ON ERROR GOTO Statement
This command enables error trapping feature of GWBASIC and

specify the first line of error handling routine,

Syntax:
ON ERROR GOTO line number
Interpretation

line number 15 a valid line number in the program. Error
handlers in GWBASIC are ‘turned on' with an ON ERROR GOTO
statement. It is often used at the beginning of the program so that
errors occurred anywhere in the program can be trapped. When an
error occurs during the program execution, the control immediately
transfers to the specified line numbet. This line number specifies the
beginning of a user-defined crror handling routine which processes the
error accordingly. The errors can be handled in direct as well as

indirect mode.
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In GW-BASIC, each possible error has been assigned a unique
code. When an error occurs its code is assigned 1o a special variable,
named ERR and the line number where the error was encountered is
assigned to another special variable, named ERL. The ERR and ERL
are reserved words.

GW-BASIC needs to know when it has finished handling an
error. We can exit from an error handling routine using the RESUME,
RESUME NEXT, RESUME line number or END statement. The
RESUME sumtement retorns the execution 1o the statement that
caused the crror and wies to execute it again. Hence we should only
usc this statement if the program or the user were somehow able to fix
the problem immediatcly. RESUME NEXT resumes the execution
from the statement immediately following the statement that caused
error. And RESUME line number resumes the execution at the
specified line number.

Example

10 ON ERROR GOTO 70

20 INPUT “Enter first No. =, nl%
30 INPUT "Enter second No. *, n2%
40 % =nl% * n2%

50 PRINT “Result = *; r%

60 END

70 PRINT “Error Code = *: ERR

80 PRINT “Error is on line no. *; ERL
90 END

RUN

Enter first No, 400

Enter second No. 450

Error Code = 6

Error 1s on line no.40

Here, ris an integer variable and the result of 400 ® 450 can
not be stored in it. Hence an overflow error occurs with code number
6, which s assigned to the variable ERR.

3.4 SELECTION STRUCTURE

A selecnom structure chooses which alternative program statement(s) ro
execute. In GW-BASIC, We have IF...THEN, and IF...THEN...ELSE statements to

implement selecrion structure.

3.4.1 The IF... THEN Statement
The IF...THEN is a decision making statement, depending upon the
decision, it can change the order of program execution. It is used to select a
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pa(hﬂowinaprogrambandonacu\dition.Aomd.iﬁmisancxprmionthat
either evaluates 1o true (usually represented by 1) or false (represented by 0O).

3.3.2

Syntax:
° IF expression THEN Statement
o IF expression: THEN lme number

If the expression is true then
either the statement at the specified lne
number or the statement following the
THEN keyword is executed,

Example:

Write a program to find out the wain fare depending on the
Kilometers traveled. The minimum fare charged is Rs. 6.00. This
minimum fare remains valid for 5 km traveling distance or less. After 5
km, 0.75 rupees per kilometer are added 1o the fare.

10 INPUT "KILOMETER", K

20 IF K < = 5 THEN PRINT "RS.6" : END
30 CHARGE! = 6 + (K-5) *.75!

40 PRINT CHARGE!

50 END

Here in line number 20, if K is less than or equal to 2 then it
will print Rs. 6 and the program will END, in continuation to the line
number 20 next statement is END. Otherwise if K is not less than or
equal 1o 2 then line number 30,40 and then 50 will be executed.

The 1F...THEN...ELSE Statement
The keyword ELSE is used to specify two different alternatives with IF

TRUE

Fig. 3.1: Flowchart of IF.. THEN starement

statement. Based on a condition, one of the two alternatives is execurted.

Syntax:
" IF (expression) THEN | IF (expression) THEN line m,b«"";
Staternents (true task) |
ELSE

ELSE
~ Statemerus (false ask) | Statemens (false task) ‘

Fig. 3.2: Flowchart of IF.. THEN.. ELSE structure

The IF.. THEN..ELSE statement 1 a decision making
ctatement as it decides the path of the program. It helps in making
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comparisons and testing whether a condition is true or not. IF is always
followed by a valid BASIC condition or expression. If the condition is
found true then the line number or Instruction after THEN is
performed otherwise line number or instruction after ELSE s
performed.

Example: Ages of different candidates appearing before a selection
board of PIA are accepted through the keyboard. If the age is below 17
the candidate is not ehgible for the announced post, otherwise he can
appear ftor test and interview. We are asked to write a program for this
problem.

10 INPUT "AGE”; A

20 IF A>« 17 THEN 30 ELSE 50

30 PRINT “Candidate is cligible”

4 GCOTO60

50 PRINT “Candidate is not eligible”

60 INPUT “Would you like to input again (Y/N)”; Y$

70 IFY$ ="Y"THEN 10

80 END

The line number 10 will display the message AGE? on screen.
The user enters the age (say 18). Line number 20 tests whether A is
greater than or equal to 17 or not. Since A is equal to 18 (which is
greater than 17), statement at line number 30 is executed. Line
number 30 prints “Candidate is eligible™; line number 40 causes the
control to pass to line number 60. Line number 60 causes the message
"Would you like to inpur again (Y/N)?* We input cither Y or N. In line
number 70 if input 1s Y then control goes 1o line number 10, otherwise
goes 1o the line number 80 i.e., ENID.

Now if at line number 60 we enter Y then control will pass
again to line number 10, we give another age, say 13, In line number
20 value of A {i.e., 13} s not greater than 17, thercfore ELSE pare will
be executed and control will go 10 hine number 5C. Line number 50 will
print "Candidate 15 not eligible”. Then line number 60 as before will be
executed, In this way a large number of candidates’ age can be tested.
When we want to stop we should input N in line 60 for YS$.

Use of Logical Operators

We have studied the three logical operators t.e., AND, OR,
and NOT. These operators play an important role in constructing
conditions to be used with IF statement. Until now, we have been

using simple conditons with IF statement. In this section, we shall

obaervc how complex program logic can be simplified using logical
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‘Example: Let us consider @ program to find the smallest of three given
numbers,
10 INPUT A,B,C
20 IF A<B AND A<C THEN 50 ELSE 30
30 IF B€A AND B<C THEN 60 ELSE 40
40 IFC<A ANDC<B THEN 70
50 PRINT "A Is The Smallest Number™: GO TO 80
60 PRINT "B Is The Smallest Number™: GO TO 80
10 PRINT "C 1s The Smallest Number”
80 INPUT "Would you like to input again (Y/N)": Y$
%0 IF Y$ = "Y" THEN IO
100 END
There are many such situations where the use of logical
operators would simplify the program logic. We just have to
concentrate on the underlying problem. In this book, we shall see more
examples of using logcal operators in next chaprers.

3.5 LOOPS

We often face problems whose solunon may require executing a set of
statements repeatedly. In such situarions, we need a structure that would allow
repeating a set of statements up to fixed number of times or until a certain criterion is

satisfied. Loop structure fulfills this basic requirement.

3.5.1 FOR...NEXT Loop
When it is known in advance how many times the loop must be
repeated the FOR.. NEXT loop s the most effective option. FOR loop 1 used
to repead a set of statements to a specific number of times.
Syntax:
FOR variable = xTO y [STEP z)

NEXT [vanable)
Interpretation

The numeric vanable name following FOR is called the loop
controd vanable ot loop vanable, x and y are numeric constants where x
gives the initial or starting value of the loop and y gives the final value,
z followed by keyboard STEP gives the increment in x uill y is reached.
The increment can be negative also.

x, ¥ and z can be numeric variable names. In such cases their

numeric values should be assigned before the starting of the loop, i.c.,
before coming to FOR statement. The keyword NEXT should have the
same control variable as followed by the keyword FOR.
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l
Example: Let us consider a Program that prints the sum of the following

seres:

2,468, 100

10 Ne=0

20 FORI=2TO 100 STEP 2

I N=N+I

40 NEXT I

>0 PRINT " SUM OF SERIES =" : N
60 END

3.5.2 WHILE...WEND Loop

The While loop keeps repeating an action until an associated
condition becomes false. This is useful where the programmer does not know
in advance how many times the loop will be executed.

WEND
Interpretation

The expression in the While loop controls the loop repetition.
The statemenrts, which are executed when the given condition is truc,
lorm the body of the loap. The body of the loop is executed until the
condition is true. As soon as it becomes false, the loop terminates
immediately and the program control transfers to the statement next
to the WEND statement.

It must be noted that the loop control variable in WHIE loop is
always initialized outside the body of the loop and is incrementd or
decremented, according to the program logic, inside the body of the
loop. Whercas in FOR loop, the loop control vaniable is inittialized and
incremented or decremented within the FOR statement.

Example: Write a program 1o print digits from 1 1o 10

10 N = |
: 20 WHILEN <= 10
30 PRINT N
40 N =N+1
50 WEND
60 END
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4.5.3 Nested Loop

Inside a loop (FOR or WHILE) there can be one or more loops (FOR

or WHILE), such type of structure is known as nested loop.

1. hll in tlu Nanl\s

()

()
(wa)
(v)

(v)

(vi)
{vii)

(viii)

Example: Suppose we want to print the output in the following formar:

R VR T
o0
B ©

e ¢

o

10 FORY =5 TO 1 STEP-]
20 FORX=1TOY
30 PRINT "¢%:

40  NEXTX
N PRINT
60 NEXT Y
70 END

This program contains two loops: the outer loop is from the line
number 10 to 60 and inner loop from line numbers 20 to 40. In line
number 10, initially Y is assigned a value 5. Since the value of Y is
greater than 1, control is transferred to line number 20, which causes
the inner loop to execute 5 times resulting into prnting of 5 stars (%)
in one row. The statement at line number 50 will transfer the pnnter
control to the beginning of the next line. When line 60 1s encountered,
the control goes back 1o line number 10. Now the value of Y becomes
4 and once again the inner loop is executed 4 times resulung in
printing of 4 (*) stars in second row. This process will continue tll the
value of Y becomes 1. After that it will come o an end.

e g

It s recommended to avord the use of statement.
GOTO statement provides transfer point.
The FOR...NEXT luup rransters control based on a
Maximum transfer  points can be spcclﬁcd with
ON...GOTO statement.
ON ERROR GOTO statement error trapping features of
CW-BASIC.
In GW-BASIC, cvery crror is assigned a code.
A special vanable named is assigned an error code on
occurrence of an error in BASIC.
A special variable named ~is assigned the line number
where an error occurs in a BASIC program.,
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(ix)  When an error occurs in a BASIC program, the control may wansfer to
a(n) routine.

(x) A structure  chooses the aiternative program
statement(s) to execute.

’ Choose the correct answer.
(i) Which of the following is nor a logical operator:
(a) AND (b) OR (c) NEITHER (d) NOT

()  Which of the following can not be used to exit from an error handling
routine:
(a) RESUME (b) RESUME NEXT (c) END (d) STOP
()  Which one is 3 multple branching statement?
(a) IF...ELSE (b) GOTO
(c) ON...GOTO (d) ON ERROR GOTO o ruember

(iv)  If the integer value of the numeric expression following the keyword
ON, in ON...GOTO sratement, is greater than 255, which type of

eITor occurs’
(@) Synrax error (b) Logical error
(c) Runtime error (d) Its not an error
(v)  FOR...NEXT is used to implement:
" (a) lerauon (b) Selection
(€) Sequence (d) All of the above

z Write T for Truc and F for False statements.
(i) The control can exit from an error handling routine using a RESUME
statement.
| (i)  There is no difference between END and STOP statements.
(i) A false condition evaluates to NULL.
(iv) A WHILE...WEND loop executes as long as the specified condition is
ruce.
(v)  In WHILE.. . WEND lop, the loop control variable is always updated
outside the hud\' of the |uop.
(vi)  Specifying an IF statement within the body of a loop 1s referred to as a
nested loop.
(vii)  The GOTO starement increases the complexity of the program.
(vili) A condition specified in IF statement may neither be true nor false.
(ix)  There is no need to update the koop control variable in FOR., NEXT
: loop, the loop itself manage ir.
(x)  Specifying an IF statement within the block of another IF statement
Causes a SYntax error.
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10.
11.

12.

13.

14.

Define control structure. How many control structures are available in
BASIC, discuss bricfly.

Define nested loop. Wrire the syntax of FOR...NEXT and WHILE...WEND
loop and explain with examples,

What does it mean by transfer of control? Briefly descrnibe conditonal and
unconditional ransfer of control in BASIC.

Differentiate WHILE... WEND and FOR...NEXT loop. Which one is better
in a situation where you don’t know the number of iteration prior 10 the
execution of the loop!?

Write a program to calculate the arca of a mangle. The program should get
the values for base and altitude of the triangle from the user, and display the
result. [HinG arca = 4 X base X altitude}

Write a program to caleulate arca and circumference of a circle, The program
should get the radius of the circle from the user and display result.

[Hint: area = 3.14 X radius x radius, and circumference = 2 X 3.14 X
radius)

Wnre a program to prnt first ten odd numbers using WHILE.. .\WEND loop.
Write 2 program to print the sum of squares of first five even numbers using
FOR...NEXT loop.

Write a program 1o find the larger of two numbers. The program should get
the numbers from the user.

Write a program to print the table of a given number. The program should get
the number from rhe user,

Write a program that should accept obtained marks of a student in an
examination. Jt should then calculate the percentage and assign a grade to the
student. The grade should be assigned according to the following criteria.

Percentage  Crade

> 80 Al
> = 70, bur < 8 A
>= 60, but < 70 B
> = 50, but < 60 C
> = 40, but < 50 D

< 40 k

1) GOTO (1) One (i) Condition (iv) 255 (v) Enables
(vi) Unique (vii) ERR (vii) ERL (ix) Error handling (x) Selection
(1) ¢ (n) d (i) ¢ (3v) ¢ (v) a
(i) T (i) F (i) F (iv) T (v) F
(vi) F (vit) T (viif) F (ix) T (x) F
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Chapter 4
ARRAYS

4.1 INTRODUCTION

In previous chapter of this book, we have written simple programs in which
less number of variables has been used as numeric or string variables. If we have 1o use
hundred or thousand different variaMes in a program, it will become difficult to
handle them. For example a program has to store names of hundred students in a
computer. It needs hundred different vanable names. So an array can solve these type
of problems by defining names instead of contagion memory location defining several
names for stnng different values. Arrays are used to process a large amount of data of

same type.
4.1.1 What is an Array’

An array is a collection of vanables that can store data of same type.
Each memory location holds a single value which is called an element of an
array. The array is represented in the computer’s memory by a set of
consecutive memory locanons. The memory locations are referred to as
elements of the array. Each array 15 given a name and the elements of the array
' are accessed with reference o their position or locaton number. This position
number is called index or subscript. The subscript or index value is written in
parentheses with the name of array. The first clement of the array has an
index value of ¢ unless specified otherwise, and the index is incremented for
each next element.
General format Syntax: array name (size of array)

An amay is referred by its name followed by a subscript enclosed in
parentheses. Where array name (array variable) is the varable name of the
array, size of arvay (subscript/index value) 1s specificd number of data items
that it will contain. Each element s gven a unique storage location in the
array, and a subscript or index value s used to identify the position of a
particular clement. The subscripr, which may be an integral exprssion or
simple variable, is enclosed in parentheses after the array name. We have only
dealt with unsubscripred variables, so for which are simple vauiables that are
only capable of storing one value. An array is called a subscripted variable
because when we need o access a certain element; we must use a subscript to
point to that element so we can differentiate it from the rest. All array
clements in an array have the same variable name, which is also the name of
the entire array. An array vanable can be numeric or string. For example of
string N$§ is consisting of five elements N$(0), N$(1).....N$(4), it can be
represented as below:
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1

Bushra
Mehmood

whe ¢ (. 1.2 . . 4 are the subscripts used to identify the armay location,

so that NS(O), NS(1), ...NS{4). are addresses in the memory where the values
will be stored. Values can be assigned to the subscripted variables by LET
statement, READ ... DATA statemenr or INPUT statement. The “size of
subscripr /index value™ can be a vanable or number or a numeric expression.

4.1.2 Filling and Printing of an Array

Data (String and numbers) is entered in an array by using LET, READ

or INPUT statements. Data may be assigned to the subscripted variables in an

arrav. The following program is to store the string values. It is illustrated by
both READ... DATA statement and INPUT statement.

Example 1:

10 FORK= 1 TO 4 Nete: index value con
20 READ N$(K) S| VR N D
% PRINT N$(K) L'lm'ﬁ"i:':;o""' v
40 NEXT K :

50 DATA Shaista, Mehmood, Saleem, Hina

¢ END

RUN

Shaista,

Mehmood

Saleem

Hina

When this program is RUN, the subscripted variable N$(K)

automatically represents each of four elements in the array, the first

time through the loop when K= 1 the string Shaista is assigned to
N$(]) and so on.

Example 2:

I0 FORK=1T0O 4

2o INPLT *Enter the name of student”™, NS(K)
3 NEXTK

40 FORK=1T04

50 PRINT N3$(K)

60 NEXT K

70 END
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RUN

Enter the name of student Shuista
Enter the name of student Mchmood
Enter the name of student Saleem
Enter the name of stdent Hina
Shaista.

Mchmosxd

Saleem

Hina

4.1.3 DIM Statement

By default GW-Basic provides an arrav for stnng 10 elements. troms
subscripts 0 to 9.

We have to use the DIM starement to specife i maximum subscnys
different. If subscript grearer than the maximum specified is used. a “Subscrip
out of range ™ error occurs, The maximum number of dimensions for an array is

255.
Syntax:
Line No. DIM subscripted vaniable 1. subscripted variable2...

The kevword DIM i a chortened form of the word dimension.
There is no DIM statement in the above prosgrams because 1hese
programs handle lexs than 11 valucs.

DIM is used w0 create memory variable. It specifies the
maximum value for array vanable subscript and allocates storage
accordingly. When subscript variables are used in a program, certain
information must be considered before applying.

e Name of subscript variable

e  Size of subscript variable

e  We can define nwwe than one arrav variable m one [NM
statement{as mentioned in above syntax)

e Subscnipted vanable may be string or numenc.

The following problem can find the largest number trom the list
of numbers, which is given by the user.

Example 3:

10 DIM NUM(100)

20 INPUT "How many numbers vou want o enter: Max: 10C:
“LIMIT

30 FORI= 1 TO LIMIT

40 INPUT "Enter any number”, NUM(I)

50 NEXTI

60 LARGE = NUM(I)
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4.2

70 FOR] = 1TO LIMIT
80 IF LARGE < NUM(I) THEN LARGE = NUM(I)

90 NEXTI
100 PRINT “Largest number of list is *; LARGE
110 END
R''N
How many numbers you want to enter; Max: 100: 14
Enter any number 56
Enter any number 88
Enter any number 2
Enter any number 69
Enter any number 5
Enter any number 14
Enter any number 34
Enter any number 55
Enter any number 76
Enter any number 54
Enter any number 35
Enter any number 29
En:-r any number 81
Enter any number 1
Largest number of list is 88
Types of Arra

Array can be divided in two major categories.
e Onec-dimensional array
e Two-dimensional array

4.2.1 One-Dimensional Array

One~dimensional array is also known as linear array or vector array. It
consists of only one row or column. It is alw called 1-D array. For example, a
class of 5 students has taken marks in a subject and wants to find the average
of marks of a subject. The following problem can find the average of marks in
a subject for the students of a class, The general syntax to declare One-
Dimensional array is:
Line No. DIM array name/ variable (n)

Where array name (vanable) represents the name of array varnable, n
represents the size of elements.

Example 4:
10 FORI= 1TOS
20 READ MARK (1)

30 SUM=SUM + MARK(])
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40 NEXT I

50 AVG = SUM/S

6 FORI=1TOS

70 PRINT MARK(]D)

80 NEXT I

% PRINT "SUM OF MARKS OF A CLASSIN A SUBJECT =
. SUM

100 PRINT "AVERAGE OF MARKS = "; AVG

110 DATA 88, 66,49,55.78

120 END

RUN

88

66

49

55

78

SUM OF MARKS OF ACLASSIN A SUBJECT = 336

AVERAGE OF MARKS = 67.2

4.2.3 Two-Dimensional Array

The two dimensional array consists of rows and columns. It is also
known as table or matrix. Two-Dimensional array is also defined as: array of
One-Dimensional arrays. The element of Two-Dimensional array is referenced
by two index values. One index value represents the row and the second
represents the column. An array that requires two subscripts 1o identify a
particular clement is also known as the double-subscripted array. For example
if A is a two-dimensional arrav having 4 rows and 3 columns. its first element
it A (0,0) and rhe last clement is A(3,2).
The general syntax 1o declare Two-Dimensional array is:

Line No DIM arrvay variable (row, col)

where, array variable represents the name of the mwo-dimensional

array. “row” represents the total number of rows of table. It is an unsigned
l number. “col” represents the roral number of columns of the table. For

example, to declare A having 4 rows and 3 columns, the declaration statement

' is wntten as: A(3,2) the total number of clements of the above table *A” are
| 4x3=12.

RC| 0 | 1 2
' 0 _|A(00) [ A(0,1) [A(0.2) |
1 [A(LO) | A(LL | A(1,2) |

2 |A(2,0) AR [A(2,2
3 [AG0) AG.) [AG2
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The above table has four rows and three columns. It can be read and

processed in a two — dimensional array.,

Filling and Printing of Two ~Dimensional Arrays

Darta is enrered into individual clements of a two-dimensional array.
To enter data, the elemenr is referenced by its index or subscripr value.
Similarly, dara is retrieved from an array from individual elements of the atray.
Usually, nested loops are used 1o access elements of the two-dimensional
array. The following example inputs data into two array and then prints our
the sum of array on the computer screen in tabular form.

Nested loop has been used ro enter data into the elements of the table.
The ourer loop has been used 10 change the index values of rows and inner
loop has been used ro change the index values of columns. Similar method is
used ro prinr out dara from the clements of the armay.

Example 6:
10 DIM A(2.2).B(2,2), Z(2,2)
20 FORR = 1TO2
30 FORC= 1TO2
40 READ A(R.C), B(R.O)
50 Z(R.C) = A(RC) + B(R,C)
PRINT Z(R,().

710 NEXTC
80 PRINT
% NEXTR

100 DATA 84,35
110 DATA 6,455
120 END

RUN

i2 8

10 10

Array Manipulation

There are different operations can be performed by using arrav. like
searching a particular element in an array, matching elements from two
different arrays, sorting array, finding 2 largest and smallest number from an
array and rearranging the array.
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1. Fill in the Blanks:
) Two-~dimensional array is also known as
(1) Rearranging the list of an array is called —
(i})  The DIM statement is an optional if the number of memory location is less

then _lecarions,

(wv)  Anarray is a collection of vanables,
(v)  In two-dimensional array the subscripts are separated by
(vi)  The minimum value for a subscrpt is always assumed 1o be
(vii)  Z(2,2) is an example of dimension array.
(viii) A string array is declared by using its name, proceeded by

L

sign.
(ix) A collection of subscripted variables with same valuable name is
(x)  The values given in the parenthesis in an array are called
2. Choose the correct answer.
(i) There are types of array.
(a) | (b) 2 (c) 3 (d) 4
(i)  The statement x(30) will reserve memory locations:
(a) 29 (b) 30 (c) 31 (d) None of the above
(i) In two dimension array. when dimension is not mentioned, the array
should not have more than clements:
(a)10 (b) 100 (€)110 (d)121
(iv)  Which of the following statement is used to find the largest value from an
array’
(a) INPUT (b) READ...DATA

(c) ON-ERROR - GOTO (d) None of them
(v) Which of the following i< not a valid subscripe!
(3 NUMOO ) A2 () B(4) (d) A(-2)

(vi)  An element of an array is mentioned by irs.

(2} Subscript  (b) array (¢) object  (d) name of element
(vii)  Dimension statement uses the keyword

(a) DMS (h) DS (c) DIM  (d) DM
(viii)  Maximum number of elements per dimension is;
(a) 10 (b) 255 (¢) 32767  (d) None of them

(ix)  The doubly subscripted variable p(3.2) specifies the dara element present in
() Column 3 and Row 2 (h) Column 3 and Column 2

) (¢) Column 2 and Row 3 (d) Row 3 and Row 2
' (x)  The statement DIM C(30.50) would reserves,
. (a) 80 Locations (b) 1500 Locations
' (¢) 1800 Locations (d) 150 Locations
)
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3. Write T for True and F for False statements:
(i)  An array is a collection of subscripted variables with the different variable names.
(i)  An array is a set of unlike vanables.
(i) Ttems in a list are represented by a single vanable name as array.
(iv) In programming. lists and table are called array.
(v) 12 memory spaces are reserved for the statement DIM P(4,3).
(vi) DIM is a reserved word.
(vii) One demission array is also known as table.
(viii)  Once an array is dimensioned, cannot be re~dimensioned with in the program.
(ix)  The biggest number that BASIC automatically assigns as a subscript is 100.
(x)  Two dimensional arrays are named the same way as one dimensional arrays.

3 What is meant by DIM statement!

5 Describe the use of subsceipt vanable in array.

6. How would you Fill and Print the array!

7. What is meant by Manipulation of array?

8 Differentiare between 1-D-Array and 2-D-Array.

0. Describe abour printing two dimensional array with the help of an example.

10.  Write a program in BASIC to enter mteger type dara into an array and then to
print the values in reverse order.

11. Differentiate between simple and subscript vanable.

12.  Draw a flowchart for the Q.NO. 16 program.

13.  Write an algorithm to sum array A elements and array B clements.

14.  Write a program to print a hst of odd numbers from the given numbers.
6.42, 4,77, 32,9, 21, 22,8, 45, 15, 46

15.  Write a program that read an array N with 20 numbers and find the
product of the elements of array.

16.  Writc a program that read an array / having 12 numbers given by user
then print the sum and average of all array clements.

17.  Find out the ertors in the following program segments if any.

(@) 10 DIM NS$(10) (b) 10 FORJ = KTO 15
20 FORK=4TO 15 20 K() =]
30 INPUT NS 30 PRINT K())
40 NEXT ] $0  NEXT)

18.  Write a program to sort the list of 20 names in descending order.

15 (1) Table (i) Sorttng () 11 (iv) Subscript {v) Comma
(vi) O (vin) Tow (viii) $ (ix) Armay  (x) Subscripts
2. (i) b (1) ¢ (m) a (iv) d (v) d
(vi) a (vii) ¢ (vinn) b (ix) ¢ (x) b
3. (i) F (i) F (m) T (iv) T (v) F
(vi) T (vii) F (via) F (ix) F (x) T
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5.1  INTRODUCTION

As a program gets longer, it becomes more difficult to handle most computer
languages excluding GW-Basic features thar facilitates such sitvation. A separate
large program is divided into smaller, managcable parts called subprogram or modules.
It is designed to perform a specific task and returmn a value. In BASIC, there are two
types of subprogram: standard or "built-in® and user-defined. Intrinsic Function or
built-in functions are provided by the BASIC. and allows the programmer 10 use them
so thar s(he) does not have to wiite code 1o hatdle certain situations. A user-defined
function is written and specified by the programmer to accomphish a particular task.
The function will always return 4 value to the “calling” module. Let us begin with the
standard functions.

As previously mentioned, standard functions are provided by BASIC and
simply have to be "called”™ upon for use. The called funcrion will have particular
name tollowed by parentheses, An argument is ‘passed” to the function by inserting a
constant, vanable, expression, or another function nside the parentheses. The
argument is what the funcuon will be operating on. A funcrion if used has highest
prionty in a statement o therefore it will be evaluated before anything else in the
statement.

5.1.1. Built<in-Function

These functions perform operatons on therr operands and retum
values. Basically these are programs that have been written by developers of
language and have been mcorporared m it. These functions arc known as
built in functions or standard functions or Library functions or Intrinsic
functions. BASIC has many Pre-defined functions built into the language that
can be used by “calling” them. Basic library functions are divided into two
general categories, numeric functions and String.

a) Numeric Functions

These funcrions are applicable on numeric values only, and
produce the numeric results, There are too many functions available,
but here most important functions will be discussed.

1. ABS FUNCTION

PURPOSE: The purpose of ABS function is to return
the absolute value of the expression x i.c.. the valuc
without any sign,

FORMAT: ABS (x)
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Example:

10
20

15

PRINT ABS (-15)
PRINT ABS (-12.45)
RUN

12.45

INT FUNCTION
PURPOSE: Returns the lowest integer less then or
equal to x. In case of whole number it returns the same

number.

FORMAT: INT (x)

Example:

10
20

J= INT (3.9999)
PRINT }

RUN

3

SQR FUNCTION
PURPOSE: Retums the square root of a positive
number x. x must be greater than or equal to 0.

FORMAT: SQR (x), when x=>0

Examples:

10
0
30

10
15
20
25

FOR X=10TO 25 STEP 5
PRINT X, SQR(X)

NEXT X

RUN

3.162278

3.872084

4.472136

>

SIN FUNCTION

PURPOSE: The purpose of SIN function is to find the
trigonometric ranio called sine of an angle x expressed
in radians. The following formula is used for converting
angle in radians,

SIN{(x * x / 180)

SIN(x) 1s calculated in single precision

FORMAT: SIN (x)

Example:
10 Pl= 3.142857
20 PRINT SIN (P1 * 30/180Q)
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RUN
0.9999

Similarly there are other trigonometric functions given in the
tollowing list

Secant |
Cosecant

le_r_l_gg_nl
| Cotangent

- FIX FUNCTION

PURPOSE: The purpose of this function is to obtain an
integer value by simply dropping of the decimal part. Fix
function dose not round the number.
FORMAT: FIX(x)
Example:
PRINT FIX (-7.09)
RUN
-7

6. TAB FUNCTION

PURPOSE: To print at certain column posttion x on
the screen. If the current prine position is already
beyond space x, TAB goes to given position on the next
line. Space O 15 the lefumost position. The rightmost

postzon is the screen width. X must be within the range
of 1 1o 255,

FORMAT: TAB (x)

Example:

PRINT "PAKISTAN" TAB(2) “IS MY TAB(4)
"COUNTRY"

RUN
| | PAKISTAN IS MY COUNTRY
7. RND FUNCTION

' PURPOSE: To return a random number between 0
and 1.

FORMAT: RND [(x)]
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The same sequence of random number is gencrated
cach time the problem is run unless the random number
generator is reseeded. If x is equal to zero, then the last
number is repeated. To get a random number within the range
of zero through n, use the following formula:

INT (RND*(n+1))

Example:
10 FORI = 115
20 PRINT INT (RND *101),
30 Nextl
40 END
RUN
53 30 31 51 5

8. LOG FUNCTION
PURPOSE: To return a natural logarithm (LOG in
BASIC is a logarithm to the base ¢ = 2.718282).
FORMAT: LOG(x)

Example:
PRINT LOG (10)

Run

2.302585

9. SPC FUNCTION
PURPOSE: Skips x spaces in a PRINT statement. SPC
may only be used with PRINT and LPRINT statement.
The argument n must be in the range 0 1o 255. If x is
greater than the defined width of the printer or the
screen, the value used will be n MOD width.
FORMAT: SPC (x)

Example:
PRINT "OVER®* SPC(15) "THERE"
123456789012345
OVER THERE

10.  BEEP Function
PURPOSE : To sound the speaker at 800 Hz (800

eyeles per second) for one-quarter of a second
FORMAT: BEEP

Example:
BEEP (type BEEP at command level)
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11. DATES Function

Thh statement s llscd (O sl 0 FelrIew e ll:r CUrrent

dare. Ok
- . PRINT D
FORMAT: T30
DATES = +% Ok
OR

DATES = “12-08-2005
vd = DATES Ok
wh-crc..t-:» s a valad PRI :
smng 'Il(‘l’ill 1) 4 12-03-2006
variable. Ok

Fig. 5.3: T gie v DATLES mizices in

vd can be any of the tollowang frmars w hen NG
the date:
man~ld-yy
wan/dd vy
man~dd=yyvy
mon/ddvvyy
Examples:
Figure 5.1 shows the use of DATES statement

b).  SRTING FUNCTIONS:
String functions are used to process character strings and
prodduce the numeric values or string values.

. LEN FUNCTION
PURPOSE: To retum the number of characrers in
string x3. The x$ is any string expression. Nonprinting
characters and blanks are counted in the number of
characress.
FORMAT: LEN(x%)
Example:
IV A% = :"PAKISTAN®
20 PRINT LEN (A
Run
'y

74 VAL FUNCTION
PURPOSE: To return the numerical value of string x$.
The VAL function also strips leading blanks, tabs and
line feeds from the argument string. If the first character
of x$ is not numenc, the VAL(x$) funcrion will rerurn
ZeI0.

FORMAT: VAL(x$)
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Example: .
10 PRINT VAL (“78, city Labhore™)

RUN
78
In this example VAL is used to extract the number from

an address.

X MIDS FUNCTION
PURPOSE: To retum the requested part from of a
given stnng. nis an integer expression in the range | to
255, m s an integer expression in the range O to 255,
The tuncoon rerums a siring of lengrth m characrers
from X$ bepimmning with the nth characters, If m s
omirred or if fewer than m characters are to the nght of
n, all nghr most characrers beginning wath n function
charactess e revurmed. I m s equal to O, or if n s
grearer than LEN(x$}, then MID$ rerurns as null stnng.
FORMAT: \'$ = MIDS (x3.n[.m))
Example:
10 AS = “WE LOVE PAKISTAN"
PRINT MIDS(AS, 4, 4)
PRINT MIDS(AS, 9, 8)
RUN
LOVE
PAKISTAN
4. SPACES FUNCTION
Purpose: To returm a suing of x spaces. x is rounded to
an mnteper and must be within the range of O to 255.
FORMAT: SPACES(x)
Examples:

10

FORN=1TOS5

20 X$=SPACES(N)
30 PRINT X$; N
40 NEXT N

RUN

|
2

Li

3
4
5
NG

20 adds one space for each ireration.
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5. RIGHTS FUNCTION
PURPOSE: To retum the specified right most

characters of strings x$.

FORMAT: RIGHTS (x$, i)
If i is equal 1o or greater than LEN(x$). RIGHTS

returns x3. Ifi cquals zero. the null string(length zero)
is returned.
Example:
10 A$="Disk Operator”
20 PRINT RIGHT$(AS.5)
RUN

talor

6. LEFTS FUNCTION
PURPOSE: To retum a stming that comprises the

lettmost n characrers of x$.
FORMAT: LEFTS (x$, n)
n must be with in the range of 0 1o 255, If n is greater
than LEN$(x$), the entire (x8) is returned. If n equals
zero, the null stiing (length zero) is retumed.
Example:

10 AS$="Disk Operator”

20 PRINT LEFT$(AS$.9)

RUN

Disk

7. CHRS$ FUNCTION
PURPOSE: To'converts an ASCH Code value to its
equivalent character. The Function CHR serves the
opposite to ASC and is useful in getting output ASCII
contral characters. The PRINT statement is used to
print these characters.

FORMAT: CHRS (n)

Example:

IO PRINT CHR$(65)
RUN
A

5.1.2, User-Defined Functions

A user-defined funcrion iy completely defined and customized by the

programmer to solve some problems, Funcrions that we write are called user-
defme finctions. User~defined functions rerum a single value and are generally
used to perform an operation that will be needed numerous of times in o
program. In BASIC, user-defined functions are referred 1o as procedures;
similar to SUB procedures except function procedures return one value. The
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user can define the function with DEF FN Statement, These functions are
defined only for the life of a given program and are not part of the BASIC
language.

A single line tunction can be detined by DIEF BN statement that
executing same codes more than once in the difterent place of program.
Syntax: Line No DEF FN name |arguments) expression
Where “eore” must be o valid variable nime. This name preceded by FN
becomes the name of functson.
varmenentsy” comsist of these variable names i the funcrion defimtion that s
to be replaced when the function i called, The items in the list ane separated
by commans.

“expression” 1» an expression that performs the operation of the functon. It is
hmited 1o anple statement.

The vatiables in the argument represent, on @ onesto-one basis, the
argument vartables o1 values that are o he given in the tuncrion call.

User-detined fnctions may be numeric vr string. IF a type is specibied
in the funchion name, the value of the expression is forced to that type betore
it is returmed o the calling statemwent. I a type iy speaticd i the function
name and the argument rype dees not nurch, a "Tyvpe Mamatch” error occun.

A user-defined function may be defined more than once in a program
by repeaning the DEF EN statement

A DEF FN statrement must be execnted before the funcuon it defines
mav be called. If 3 function 1s called before 1t has been defined, an “Undefined
User Function” error exccurs.

DEF FN is sllegal in the direct mude. Recursive functions are not
supported in the DEF FN statement, DEF FN can define cither numenc or
string functzon. DEF FN retumns a stoing if name 18 simng variable name and a
numenic value if name is a numeric variable name.

Example:

10 REM

20 DEF FNX(Y) = (Y7 3+ Y7 2)fY

30 [INPUT “Enter any twi bumbers”, A,B

$0 C - DEF FNX(A)Y+DEF FNX(B)

50 PRINT C

RUN

Enter any two numbers - 5
50

w:

10 CLS

20 Pl=3.1415

30 DEF FNR(X)=PI*X "~ 2
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40 INPUT “Radius="; RAD

50 PRINT “Circle Area is "; FNR(RAD)
60 END

RUN

Radius = 2

Circle Area s [2.556697

5.2  Subroutines

A subrontine s a selfscontained ser of statements that can be used from
anywhere in g program. The subroutine pertorms its specific task, and then retums
conturol o the part of the program that calls the subrourine. Sometime, it is more
CONVENent to structure A sequence of starements as a subroutine than as a function.
Subroatines are simslar to funcoons 1o the sense that thev can be refetenced from
other places i a program. Unlike 3 runcrion, however, 2 subroutine s not z;iven a
name, atkd it ¢an be used to determine more than one numeric and or StrNE quantiry.
In BASIC language GOSUB-RETURN and ON-GOSURB statements are used for
subroutine,

GOSUB ... RETURN Statement

Purpose: To branch 1o, and retun from, a subroutine.

A subroudne may be called any numbes of times in a program, and a
subroutine nuw be called from within atksther subroutine. Such nesting of
subrourines s limited only by available memory.

A RETURN statement in o subrounine cavuses G\C-BASIC to retum o
the statement followsne the muost tecent GOSER statement. A subroutine can
contain more than one RETURN statement, should logic dicrate a RETURN
at different points in the subroutine.

Subrautines LAl apped] ;.m}-whr:rc in the jIropram, hut must be rcadily
distinguishable from the main program,

T prevent inadvertent entry, precede the subroutine by a STOP,
END. or GOTO statement 1o direct program contrsl around the subroutine.

Syntax:

Line No GOSUB ime number

-

Line No RETURN |line number|
Ine ruember is the starting line number of the subroutine and
optional in RETURN statement,
Examples:
10 GOSUB 40

20 PRINT "BACK FROM SUBROUTINE”
30 END
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40 PRINT "SUBROUTINE";

50 PRINT " IN";

60 PRINT “ PROGRESS”

70 RETURN

RUN

SUBROUTINE IN PROGRESS

BACK FROM SUBROUTINE

The END statement i line 30 prevents re-execution of the

subroutine,

5.3 FILE HANDLING

A computer can process large amount of data. To know how data can be
written and read from files, we must know a brief concept about files. Thus we need
to know abourt dara items and records,

Characters «onsist of alptubers, digits and special charactrers. These are
represented waside the computer as a sequence of 1s and Us.

Data Fields are group of refated characters 1o have a unit of information. For
example a student name, his ralls no are two difterent data fields.

Record a group of related tields is called record For example the combinaton
of name, fathes name, wolls no, age, address is a recond of a student.

Up till now we used diffesent technigues to get data i program. For example
LET. INPUT and READMATA statement. It is always useful to srore input
and outpat in 4 data file. The most impoeeant files are program files and data

files.

Program files: Program tiles contan the program or instructions for the
computer,

Data files: Dats files contain Jdata and informanion needed for programs [0
perform execution successfully. Daris files are Tinked” to or included” wath a
program file dunng runstime or compilation time. These two access methods
are called sequenval and random.

By definmon, sequential access means that the data contained in the
targered file will be accessed in the order in winch it is physically stored on the
dik. In other words, f you want o access the 25th record within a file,
records 1 1o 24 must be accessed first in order to reach the 25th (rarget)
record,

Random access allows the programmer 1o directly access a specific
record within o particular file, This obviously makes the search for a record
contained in a file extremely faster than sequential access.

Sequential Files

It is important to note that a file position pointer is used by file vo

"point 0" the next record to be processed in the file. At first, the pointer starts
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at the very beginning of the file therefore pointing to the first record, and then
it is incremented to cach next record while “cycling” through the file. This is
how sequenual access is able to work. The imaginary file position pomnter is
actually sequentially moved to each record within the file unril the target
record is reachedl.

Opening a File
When creating or accessing a sequential file, the first thing -the

programmer must do is open the file using the OPEN statement. The OPEN
statement has the tollowing form:

OPEN "fileName.ext” FOR mode AS # |buffer)

The OPEN statement will provide the name of the file. the way in
which it will be used (mexice}. and rhe baffer number of the file. ‘The same rules
apply for naming data files as they do for naming “regular’ BASIC program
files, excepr a Jaw file should normally be given an extension (.ext) of .DAT
where as a program file is given an extension of .BAS. This could mean that
the program using the daca file conld have the same name a3 the data file. The
extensions waould be the only way 1o distinguish the files from cach other: this
IS @ customary thing 1o do when nammg program and dara Giles that will only
be associaredd with cach other.

You can uw a fife as cither QUTPUT, INPUT., or APPEND: these are
the made aprzons. OUTPUT means that the program will eventally write
data o the file. INPUT means that the data contained in the file will
eventually be read into the calling program. APPEND means that the data will
be added 1o the end of an existing file on Jisk.

A buffer is a reserved section of primary storage used for storing
temporary data being wntten to or read from a file. The programmer specifics
the buffer number of a file. and it is used by the program o recopnize and
wlentify the file chat is attempeing 10 I manipulated. The buffer number of
the file must be known by the programaer when ottempring 1o write data to or
read data from the file.

If you try 1o npen a file that doesn't exsst, a new file will be creared. If
you try to open a pre-existing hile as OUTPUT, the file will be overwsitten and
will Jose all of its contents or data. For example, consider the following OPEN
statemenr:

OPEN "STUDATA.DAT” FOR QUTPUT AS #1

The above OPEN statement would open the file STUDATA.DAT for
output using 1# as a buffer number, If STUDATA.DAT pre-existed on disk,
then it will be overwritten and created as an empty file, Once you have
suceessfully opened a file. you can cither write data 1o i, read data from i, or
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append records to the file; this depends on what mode you specified for the file
n the OPEN statement.

Writing to a File

Writing to a file that has been previously opened i OUTPUT mode is
accomplished using the WRITE# statement. The WRITE# statement works
much like the PRINT statement, except instead of sending output 1o the
screen. the WRITE# statement will send data to the opened file. Another
difference is that when using the WRITE# statement, you must first indicate
the buffer number of the file being wntten . For example, consider the
following WRITE # statement:
WRITE #1, name, address, phone

The above statement would write the daa contained in the name,
address, and phone vanables to the file using bulfer number 1. The WRITE#
statement actually only transfers the data inte buffer 1's pnmary srorage
location. The transter from primary memoeny to secomxdary memory acrually
occurs when “closing” the file, which is covered turther in the arncle.

Reading From a File

Reading data from 3 file that has been previously opened as INPUT is
accomplished using the INPUT# statement, The INPUT# statement s
similar ta the INPUT statement, excepe instead of reading user data input
from the kevboard, rhe INPUT# starement reads data input from a fik on
Jisk. For example, consider che following:

INPLIT # |, scuName, gpo. grade

The above statement would take values associated with the file with
buffcr number 1. and assign the values to cach of the specified variables in the
statement vne value at a time. It is important o note that the INPUT#
statement seads data from the record that is curmently being peinted w by the
file position pointer. After the INPUT# stateinent s exceuted, the file
position pointer will be incremented to the next secord in the file, and then
the provess is repeated if trying to read more Jata in the file.

It a5 alko smpestant e reabse thar there s an end-nf-file (EOF)
chamacter ar the end o every file. This allows the program accessing the file o
recogmze when there i ne mose Jdata left in the ble. The end-of-file character
comes tn handy when seading dara drom o file becavse v wall ler you know
when all data has been sewd. The functon EOF( ) thar s used 1o check tor the
end of a hile dunng the reading process. The EQF( ) fancnion will retum a
value of talse { ¢ ) f there are more records in the file, or it will retum a value
of true (1 )} if the end of the file has been encountered. Theretore, the EQF ()
function is actually cvaluated like o Booleon expression. The argument sent
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nto the EOF( } function will be the huffer number of the file being
mantpulated. Because the EOF() is a Boolean expression that returns a value
of true or filse, it is an cfficient way of contolling the exccution of a loop
during reading data from a file. For example, consider:

10 WHILE NOT EOF( 1 )

20 INPUT #1, stuName, gpa, grade

30 PRINT "STUDENT. 7, stuName: SPC(3); gpa; SPC{5); grade

40 WHILE

The above code wonld read all data and records conained in the file
with buffer number | andd prnt the data tor each record unril the end-of-file
marker is reached. If yon want to access and point dara sequentinlly access and
print data contined in a particular record tn a file, you would have to read in
(bur am pnnt} all the records preceding the "tarpet” record. This can be
accomphished by ¢reating o "dummy” variable 1 keep track of how many
records have been read from the file unul the tecond vou are trying to access is
the next record 10 be read. This & time consuming, you reach to desired
record insefficient, and a better solutisn to this problem would be 1o use a
rundom access method file. We dive o the details of random access later.

Closing a File

After use of a fle, 11 must be closed, When wnting dara to a file on
disk, the CLOSE starement o responsible for transferring rhe dara currently in
pamary memory 10 secondary memory (hle on disk). So, ir s imperative thar
you close open hles. This & accomphshed using the CLOSE sratement as
follows:

CLOSE # buffer

Data is wnitten ta file (physical) when COLSE Statement encountered. e
writes all remporary data that s currently in the comresponding buffer to the
file. If we want to ¢lose var previous STUDATA.DAT file, we use it as:
CLOSE #]

You can also close muny opened files using a single CLOSE statement as
follows:

CLOSE #1, #2, #3, ..., #n

You can alv close all currently opened files using a single CLOSE statement
with o parameters by simply issuing:

CLOSE

Study the lotlowing complete program illustrating how to write/read data using
a seguental file before moving on o learn abour random files:

REM TOPIC CONCENTRATION: SEQUENTIAL FILES

REM This program will create a sequential file named INFO.DAT

REM The file will then be used to store inpurt data by user
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REM and then to retrieve the data shared in hle.
OPEN "INFO.DAT™ FOR OUTPUT AS #1
LS
REM Ger input from user
INPUT "D you wish 1o enter student information (Y/N)"; ANSWERS
IF ANSWERS = "»" OR ANSWERS = "N" THEN NODATA = | ELSE
NODATA =2
WHILE ANSWERS = "Y" OR ANSWERS =~ Y
INPUT "Enter suxdent name: " NAME$}
INPUT "Enter stdent id: 7, 1D
INPUT "Enter stdenm GPA: 7, GPA
REM Write current imnpur to wemporary buffer storage |
WRITE #1. NAMES, 1D, GPA
INPUT "o vou wish ra enrer new student information (Y/N)"; ANSWERS
WEND
REM Transter data from remporary buffer | to actual INFO.DAT
CLOSE #1
OPEN "INFO.DAT™ FOR INPUT AS #2
IF NODATA < > 1 THEN
PRINT
PRINT "STUDENT LISTING?
g 2 N el
END IF
WHILE NOT EOF(2)

INPUT #2, NAMES, 1D, GPA

PRINT

PRINT "STUDENT NAME: "; NAME}

PRINT * STUDENT ID:"; ID

PRINT *" STUDENT GPA:"; GPA
WEND
CLOSE #2
END
Random Files

If the solution 10 the problem you are working warh deals with directly

accessing a particular record in a file, then the most efficient algonthm to use
would invelve using a random file access method. As previously mentioned,
random files have the capability of accessing a record wirhin a file without the
need to access all preceding records like in sequentuial file. Specifying that 3 file
be treated as random uses a form similar to when specifying different mode
operations for a sequental file. As with all file types, the first thing the
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programmer must do before attempting to use the file is open it. The form of -
opening a random file is as follows:

OPEN *fileName.ext” FOR RANDOM AS #[buffer) LEN =
LEN (recordVariable)

Notice that we opencd the file as being RANDOM and a buffer file
number is used as uual (f this Joes nor look nemal. The major difference is
the LEN = LEN{( ) function initiahzation. The argument, recordVariable, that
iy sent anto the LENC ) funcrion is a vanable of 2 record type. The LEN( )
function will return the sze of weerdVanable in order to allocate space for
each record to be stored in the file.

Writing or Storing Records

When dealing with random files. you can't send data from each field in
a tecord one-by=once imo the file. Instead. random files let vou send the
contents uf the ennire record to the file in one starement. This is accomplished
by using the PUT statement, and the PUT statement alse specifies the
location in the fle where the record is being sent. The PUT statement has the
{following form:

PUT #[buffer]. recordNumber, recordVanable

In the above statement, the buffer file number must be first specified,
the number of the record or the location of the record 1o be placed in the file
1 niext, and finally the actual record vanable is specified so the program knows
which record to send o the file.

Reading Records

The complete opposite vperation of the PUT statement would be to
retrzeve or get data contained in & data file. BASIC has a built-in function to
handle this situation also. It is called GET andd has a form wentical to the PUT
statement. The form of the GET statement is as follows:

GET # [buffer), record Number, record Vanable

When using the GET statement, any record can be directly accessed by
specifying the record’s number vr location file number. This is what makes

' random files much more powerful than sequential files. We can create random
files but ar this stage it is beyond the scope of the book.
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£ Fill i the blanks:
{i) Asubrostineitselfna . progrom.
(i) A tunction » used to calculate and return o ~ value.
(i) GOSUB uod COTO statements are
(v) A GOSUB s used 1o invoke a
(V) User=defined function may be numerng or
{(vi) INT(7.6) =
(vil} A user delined funcion » started with a keyword

(vi)  GOSUB statement must be ended with __ statement,
(ix)  The RND function s referred o as 3 number generator,
{x) is a collection of fields 1o provide information about an
entity in a hle.
& Choose the comrect answer.
(i) LEEFTSH (‘Pakistan™3) =
() "Pak’ {b) PAK’ (€)' Pa’ (d) "kis’
(1) The ourer of a tunction IN1(-3.7):
(a) -5 {h} -4 () -6 (d) 5

(i) RIGHTS{xS,n) wall
(7) Leave 'n’ spaces at the nghe of sring x$
{(b) Leave 'n' spaces at the left of stnng x$
(¢) select "o’ chancters from the right of side
(d) select 'n” spaces trom the mght of side.
(1v) The function s used to convert ASCH codes to its
character equivalent.
{(a) CHARS() (b} CHR() (c) CHAR. (d) CHR$()
(v)  Instrections that are wntten once in the main program or
independently and can be called more than one time in the main
progrom i called.

(1) Control Stmement (b Leop
(¢) Subprugram (d) None of them
(vi) TANI(x) =
(a) SIN(x}CCOT(x) (b) COT(x)
(©) COS(x) / SIN(x) (d) SIN(x)/ COS(x}
(vii)  The output of SGN(-4) is:
(A) " "sipn (b) '+ sign
(c) 0 () None of them
(vin) A file is activated with one of the following statement betore its use:
(a) WRITE (b) READ
(¢) PRINT (d) None of them
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(ix) A file can be organized in the following ways:

(a) One way (b) Two ways
(c) Three ways () Four waws
X} To read information from a file, it must be opened for:
(a} Input (h) Orurput
(¢) Bothnand b {(d} None of them
x 7 Wrte T tor True and F tor False statements.
(v) There are thiee techmgues w oranice tiles.

(u1) Statement ENLY must be placed . the end of main program.

{iii} EIX l'um'r.iun £AVEeS AN illlt‘:;:cl \';lllu: |‘1 lmmding off the I-rac[i(,ml prart.
(%) Subroutines are not eisy o desiges and debag and maodify.,

(V) Adunctum e associated weth two sttements GOSUB and RETURN
{vi) A ftle s an organized collecniom nd tecords.

(vit)  An OPEN statemenr muost contamn o reference o the file.

(vil - Banle-in duncien can sheo be defined as library funcrion.

(x) A file epenced for ourpar s used to read Jaes from .

: (x) The Keywords used for vaipg saubrouties are GOSUB and RETURN
: 4. Whar is the dilerence berween wser-detined Junction und built-in funcrions?
' 5. Difterentiate bemween Sub-routine snd Funcisom.
6 Lxescnibe the use of (KOSUB. L RETURN statetnent.
7. What is the difference herween Sequential and Random files?
8. Descnbe the wav of opeming, cloning, reading and writing 1o a sequential file,
9. Dilterentisie between data file and program fike.
10.  Wnte down the purpese of the tollowing functions:
() ABS() () INTQ)
(i) SQR(} {iv) SIN{I
(v) TABQ
L. Winee a program 1o get full name of sy person and setum the number of
chearactess i his first name
' 12.  Wnre a program that print ASCH charactess rom [ o 255,
13, Whnte a program ihat s used for the converston of temperature from Celsius
wale to Fahrenherr scale with the help of DEF EN function.
4. Wate a program 1o caleukare and prnt following formuli by using user-defined
hinction.  Combination — olk!(n-k)!
' 15.  Wote & program o implement 4 telephone direcrory wsing sequential access

files. Your progmam should be capable of writing the name, elephone number
and address of your friemds to a sequential file,
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1. (i) Small (1) Single () Different
{(iv) Subrounne (V) String (vi) 7
(vin) DEF FN {vin) RETURN (ix) Random
(x) Record
2. (i) ¢ (1) ¢ (i) ¢
(wv) d (v) ¢ (vi) d
(vi) d (vit1) d (ix) b
(x) c
3. (i) F (i1 T (ii1) F
(iv) F (v) F (vi) T
(vit) T (vi) T (ix) F
(x) T
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Chapter 6
GRAPHICS IN BASIC

6.1 INTRODUCTION

Graphics is an art w0 design and produce  pictonal tepresentation  of
mformation. This facility is provided in almost all the versions of BASIC language. I
i displaying information on screen. Graphic s that area of compuler programming
which is highly in use 1hese days, Tt depends on the hardware such as INput, output
and graphic cand (Color Graphic Adapror, Video Crmaphic Array).

Lev us seart from the beginning. Your sereen is made up of hundreds of pixels.
The number of paxels honzonmally and vertically determines the resolution of your
monitor. In (/W-Basic, we can be in any numbet of praphics modes, which define the
current graphics resolunion (pixels), text resolution {charactess), number of colors.
and number o video pages. There are 13 screen graphics mexkes. and each has irs
difterent purpose, There ate several wavs of drawing to the screen. Each uses things
called coordinates to define what arca of the screen to use. A coordinate is a spectiic
pixel (Picture clement: A pixel is one dat on the screen). Yous COMPULCT sCreen (s
made with | million fitle syuare of color (pixel) vou can derermine any conrdinate. A

j coordinate can be deteemined by counnng the numbers of pixels down and the
number of pixels to the right the pixel.

BASIC provides rhree muxdes of displaying data,
e Jext Mode
*  Mecdiom ~Resolution Graphic sxde

e  Hyh-resolution Graphic mode

Text Made 1> wxed for only texiual data, In rexr based graphic, rext and lincs
can be drawn on the «reen. The whole sereen is divided into 80 column and 25 rows.

It has 16 colors our of any 2 colors palestes (table 6.1). Columns are counted from 0
- to 39 or 79 and rows from 0 10 24,

Mediom -Resolusion Graphic Mode is used in drawing graphic. The display
| screen s divided o o matrix consisting of 320 columns and 200 rows of pixels,
Thus the position of cach and every pixel will be derermined by its coordinates on x-
axis and y-axis of the soreen, This graphical mode works with 4 colors. The different
four ¢colors are 0,1,2,3, one of 16 color can chosen for background and one for
foreground. Each of the foreground sl background paletres is given in table 6.1

High Resolution Graphic Mode is used in drawing graphics with matrix of 640 x
200 pixels. We are able to display the text characters in 25 lines of 80 characters in
each line,
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6.1.1 SCREEN Statement

The SCREEN statement is commonly used to select a screen mode
appropriate fur a parteular display-hardware configuration, For example the
supported hardware configuracon like 1BM Monochrome Display and Ponter
Adaprer (MDPA)Y with mode © » wsed w connect only 1o a monochrome
display. Programs written for thes configuration must be i text mode only.

Syntax:
SCREEN Druxde] |, [colrswitchll
Where screen nwide s 4 nomesic value from 0, 1, 2, 7. 8, 9. K. It may
not be run on vach nype of computer or monitor, because 1t depends on the
display cand and monitor’s cype. Different modes of screen are below.
Screen modes O, 1, 2, 7, 8, 9, and 10
In BASIC Janguage, screen mode Qi by detanle mode. Tt is only text
base. and it can be viewed on the screen Screen mode 1 activates medium
cesolution graphic made. Uraphic up 1o resolutions 320 x 200 paxels can be
obtamed in it Screen mode 2 activates bigh sesolution graphse mode. Graphic
of resolution 640 X 200 pixels can be abrained int It alw needs good quality
monitors like CGA(Color Graphics Adapter), (EGA) Enhanced Graphics
Adapter ,VOA erc
Screen medes 7.8,9.10 are alswo wed 1o draw medium resolution and
high resolution graphics. All of them suppost graphics and good gualiry resule
can be obtained in thes. Some major sereen mmodes describe below.
SCREEN MODE DESCRIPTION
0  Text mnde ondy, you ¢an't use any graphics
| 320 x 200. only has 4 colors
} 64 x 200, oaly 2 colors {Black and White)
7 320 X 200, 16 colors and suppotts pages (get to larer)
This screen mode is very usetul
B (V}O x 20C. 10 gulur:\ 0 PAReS
0 640 X S50, 10 colurs supports pages (very useful!)
10 640 x 35C. 2 colors (black and \White)
11 640 x 480, 2 colors
12 640 x 480, 16 colors {(verv uscetul)
13 320 x 200, 256 colors (exrremely useful)
For vasious screen nwxles and display hardware configurations,
different arrribure and color settings exist, {See the PALETTE statement for a

discussion of attribute and color number.) The Default Arstbutes and Colors
for Most Screen Modes are:
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Attributes for Mode Color Display
L9 2 0,89 Number Color
0 0 0 0 Black
1 ! Blue
2 2 Oreen
3 3 Cyan
4 4 Red
5 5 Magenta
6 6 Brown
[ 7 White
8 8 Gray
9 9 Light Blue
10 10 Light Green
| 11 11 Light Cyan
12 12 Light Red
2 13 13 Light Magenta
14 14 Yellow
3 I 15 "5 High-intensity White

Table 6.1 Color attributes for screen except screen 10

6.1.2 COLOR Statcment

After screen modes the next imporrant thing used in graphics is the

COLOR statement. The purpose of COLOR sratement is to select display
Cukx;,

; Syntax:

' COLOR [foreground| |, |backgrovund 1{.border]]
COLOR |background||.[paletze])
COLOR [fovegronnd) |, [backgrownd))

In gencral, COLOR allows you 1o select the foreground and
| background colors for the display. [n SCREEN 0 a border color can also be
selected. In SCREEN 1 no foreground color can be selected, but one of rwo
four-color palettes can be selected for use with graphics statements. The

different syntaxes and effects thar apply to the various sereen modes are
' described below:
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ENO |

SCREEN |

SCREEN 2

SCREEN 7-
SCREEN 10

,
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Maodifies the current  default text  foreground and
background colors, and the screen border. The foreground
color must be an integer expression i the vange (31 s
used to Jetermine the “foreground” color in text mode,
which is the detaulr color of rext. Sixteen colors can be
selected with the itepers <15, A blinking version of each
color can be selected by adding 16 to the color number;
for example,  blinking color 7 is equal to 7 + 16, or 23.
Thus, the legal nteger range for foreground is 0-31.

The backgrorund color must be an integer expression in the
range 0-7, arnd 1 the color of the background for cach text
character. Blinking colors are not permitted.

The border ¢olor 1s an integer expression in the range O-
15, and is the color used when drawing the screen border.
Blinking colors are not permitted.

If no arguments are provided to COLOR, then the default
color for background and border s black (COLOR 0), and
for foreground, is as described in the SCREEN statement

reference pages.

In mode 1, the COLOR statement has a unique syntax
that includes a palette angument, which 1s an odd or even
integer expression. This argument determines the set of
display colors to use when displaying particular color
numbers.
For hardware configurations the default color sertings for
the paleite parameter are eqquivalent 1o the following:
COLOR 0 'Same as the next three PALETTE
staiements

'l = green, 2 = red, 3 = yellow
COLOR ,I 'Same as the next three PALETTE

statements
1 = ¢cvan, 2 = magenta, 3 = whate

No effect. An “lllegal function call” error message occurs if
COLOR 15 used in this mode.

In these modes, no border color can be specified. The
sraphics h}ckgu wardd s given by the bcuk(mwtd color
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Examples: |
The following series of examples show COLOR statements and their
effects in the various screen modes:

SCREEN 0

COLOR 1. 2. 3 'foreground =1, background =2, border=3
SCREEN 1

COLOR 1,0  foreground =1, even palette number
COLOR 2,1  ‘foreground=2, odd palette number

SCREEN 7

COLOR 3,5 'foreground=3, background =5
SCREEN 8

COLOR 6, 7 'foreground =06, background =7
SCREEN 9

COLOR 1, 2 foreground =1, background =2
6.1.3 PALETTE

[t is used 1o select from vne of two color sets that are already available
such thar these colors sets will be used by color parameter of a LINE, CIRCLE,
PSET, DRAW or other graphics uuhiues.

Syntax:
PALETTE [attrinae, color]

The PALETTE statement works only for systems equipped with the
Enhanced Graphics Adapter (EGA). A GW-BASIC palette contains a set of
colors, with each color specified by an attribute. Each attribute is paired with an
actual display color (se¢ in Table 6.1), This color determines the actual visual
color on the screen, and is dependent on the serting of your screen mode and
your actual physical hardware display.

The value of palette may be ether 0, 1. Jf palette O or 1, then the colors are:

Palette Numbers | Color
0 0 ,-_.j.__-*_:_"_@_w'ss*qu_Ctzlszr___, o
' | ~ Green
N — Red
3 | - Brown
O Back ground Color
a1 L Gan
—_—t Magenta N
3 T ~ White .

PSET Statements
Purpose: To display a point at a specified place on the screen dunng use of

the graphics mode,
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Coordinates values can be beyond the edge of the screen. However, values
outside the integer range (-32768 to 32767) cawse an "Overflow™ error. (0,0) is always
the upper-left comer and (0,199) is the lower-left comer in both high resclution and
medium resolution. If the value for color is greater than 3, an "llegal functon call”
error i retumed.

Syntax:

PSET (x.3)|.color)

PSET (x offset, v offset) is a point relative to the most recent point
referenced. Por example:

PSET(1C,10)

Example 1:

The following program clears out the line by setting cach pixel 10 0.
FOFORI1=10TO O STEP -1

SOPSET(LD.C
60 NEXT |

6.3 LINE Statement

The purpose of LINE statement s to draw lines and boxes on the screen. We
can use the LINE statement 1o generate a line between any two statements.

Syntax:

LINE (¢ y1)]-(x2,92) [|awribuce) [, BIF} Lstyle]]

In the syntax the values (xf,y!) and (x2,y2) are used to specify the
coordimate posintons of starting and ending point of the line. These two points
positions are separated by a minus or dash sign. The attmbute specifies the color
or mtensity of the display pixel,

B(box) o draw a box with the poincs (xl,y1) and (x2, y2) at opposite
comers. BF(filled box) 1o draw a box as B and fills in the intenior with points.
The sivle is o 16-bit inteper mask used when putting down pixels on the
screen. This s called line-styling. Stvle can one of 0,1, 2, 3, 4, and 5. It is uscd
for notmal lines and bores, but invalid for filled boxes.

The simplest form of LINE is the following:
LINE -{x2,¥2)

This draws a line from the last point referenced to the point (x2,y2) in
the foreground color.
Examples:

LINE (160,0)-(160,199)

LINE {0,0)-(100,175),,B

a square box in the upper left corner of the screen.
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6.4 CIRCLE Suatement

The purpose of CIRCLE statement is to draw a circle, ellipse on the screen
during use of the Graphics mode

Syntax:

CIRCLE(x, ¥). yaddins|. [colox ]|, [start]. Jend ] | caspece ]} |

The (x ) are the x= axis and yraxis coordinates of the center of the
circle or ellipse. and redizes is the radius (measured along the major axis) of the
circle or ellipse. The guantities X and ¥ can be expressions.

The color specifies the color of the circle or ellipse. Its value depends
on the current screen noxde. In the high-resolution mode, Q indicates black
and 1 indicares white.

The start and oad angle parameters are radian arguments between =277
and 27 which specify where the drawing of the ellipse is to begin and end

The aspect describes the ratio of the x — axis to the y —axis (xiy). The
defaulr aspecr ratio depends on the screen mode.

Example 1:
10 SCREEN I: CIRCLE(10C,100), 50

Ellipse is a mathemartical term used for shapes of oval type by using one
more parameter to the CIRCLE statement, ¢llipse can be drawn.
Example 2:

10 REM draw an ellipses

20  Cla

30 SCREEN 2

40 CIRCLE (40.80),30.1.,.]

50 END

In chis case. height of ellipse will be greater than its width,
Example 3:

10 REM draw an ellipses

20 CLS

30 SCREENZ

40  CIRCLE (40,80),30,1,,.2

50 END

The cllipse drawn from the above program will be less in width than
that of cxample 2.

6.5 DRAW Statement
The DRAW statement is used to draw lines and other shapes on the screen. It

is valid only in graphics mode. DRAW statement is used to a object of the shape other
than circular. The object would be drawn as specified by a smring containing drawing
commarxls.
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Syntax: DRAW string

A string conmists of single character command followed by a prefix that
controls the size, direction etc. of the Ine and enclosed in the guotation
marks. Each of the following movement commands beging movement from the
current graphics position. Movement commands move for a distance of scale
actor *n, where the default for nis 1 thas, lhcs' MOve one point if s omited
and the detault scale factorn is used.

Command Moves Un
Un up Hn En
Dn down
Ln left
R gihit L.n Rn
En diagonally up and right
Fn diagonally down and night Gn Fn
Cm diagonally down and left Dn
Hn diagonally up and left

The tollowing prefix commands may precede any of the above
movement commands:

B Mave, but p.ot no points,
N Move, but return to original position when done.

REM PROGRAM TO DRAW A TRIANGLE
20 SCREEN 2
30 PSET(250,50)
40 DRAW “GS50 R100 H50™
50 REM PROGRAM TO DREW A SQUARE
60 SCREEN 2
70 PSET(250.50)
830 DRAW "RSQ D50 LSO U50”

When you run the program, a square will be obtained

(1) SCREEN 21is _____resolution graphic mode.
(1) In the text mode characrerss are displayed on the screen in
columns multiplied by rOWs.
(112)  In medium resolution mode, the sereen i divided mto a martrix of
pixel,

(iv) A string consists of double character command followed by prefix that
control the size, direction in statement.
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(v) statement is used 1o draw lines and other shapes.
(vi) The color of mede 3 belonging to palerte 0 s .
(vii) The high resolution mode is used rows and column of
martrnx
(viii) A prcture is composed of fine dots called
(1x) The palettes are numbered  and  cach with four colors,
(x) Cplt)r statement will not function m resolution graphi
mode.
2 Choose the correct answer.
(1) Which of the following is not a valid graphic mode command?
(a) LINE (b) PSET (¢) COLOR (d) none of them
(i)  The number background colors available in BASIC is:
(a) 4 (b) 8 (c) 12 (d) 16
(it}  Which funcuon changes the way of displaving output in BASIC?
(a) SCREEN (b) PRINT (¢) LEFTS (d) ABS
(iv)  On color monitors, SCREEN modes are of
(a) 2 types (b) 3 ypes (c) 4 types (d) 5 types
(v)  Normally the computer monitor screen is in:
(a)Graphic mode (b)) Text (c) Bothaandb  (d) None of them
mode
(vi) A line can be draw with the following statement
(a) LINE (b) DRAW (c) Bothaandb  (d) None of them

(vit)  The prefix "B" in DRAW srtaremenr is used for:
(a) Draw a block  (b) Move with  (c) Bothaand b  (d) Move with blue mark

black mark
(vitt)  The ser of colors RED, GREEN and BROWN is mven in:
| (a) Palerte O (b Pajierre 1 (&) Bothaand b (d) None of them
| (1x)  The CIRCLE aatement can also be used ro draw azan:
’ (a) Line (h) Box {c) Ellipse (d) pset
} (x) [n medium resolution sereen mode colors for foreground are:
| (a) ! (b 2 () 4 (d) 16

3.  Write T tor True and F for False sratements.
(1)  Itis hard to sec and measure a single pixel.
(i)  The formar of COLOR statement depemds on the text mode.
(i)  With text mode we can not drow a good picture.
: (ivl  PSET statement is used ro specify the coordinates x, y.
(v) DRAW i used as a low logac graphic program.
(vi)  Two pairs of coordinates are used with LIN E statement.
(vit) LINE statement can draw a diagonal line on the screen.
(viii) Screen function can be sct to cither of three modes.
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13,
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16.

11.
32,

(ix)  In rext mode characters are displayed on the screen in 40 column and 25 rows.
(x)  CIRCLE statement can also be used to draw an ellipse.

Define Graphic. Give the names of graphic modes.

What are the coordinares of text mode, medium resolution mode and higher
resolution mode!

Describe the SO REEN Srarement.

Write the syntax of CIRCLE statement. Also give example for explanation,
Compare and differenciare LINE arndd DRAW statements.

Find out the errors in the tollowing if any?

(2) LINE {140.1Q00)-(300-100).2,BF 4

(b) 10 SCREEN 2 (c) 10 SCREEN ]
20 COLOR ], 2 20 A=20

H DRAWTUIORIODIOLIO" 30 DRAW“U=A R=A, D=A L=A"
What will be the outpur of the following.

(a) I0 SCREEN 2 (b) 10 SCREEN?2
20 PSET (250, 50) 20 FORI=30TO 180
30 DRAW *(G50 R100 H507 30 CIRCLE(1,100), 50
40 END 40 NEXT I

Write a program to draw a star.

Define the COLOR statement. How many color backgrounds are available
with color statement?

Define the Palerre.

Briefly discuss th. PIXEL. .

Wnire a program to produce five concentric circles of different radii.

Wnte a program to draw a parallelogram by using DRAW statement.

Answers

(1) High () 40, 25 (ii)) 300 x 200 (iv) DRAW
(v) DRAW  (vi) Brown  (vii) 640, 200 (viti) Pixels

(ix) 0,1} (x) High

(i) ¢ (i) d (i) a (iv) d (v) b
(vi)c (vii) ¢ (viii) a (ix) ¢ (x) a
i) T (ii) F (i) T (iv T (v) F
(vi) T (vii) T (vilt) F (ix) T x) T
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Chapter 7

MICROSOFT WORD

7.1 INTRODUCTION

Initiallv the past people use to write document with the help of pen or pencil
and paper. Then after that they have started to use typewriter bur people still face too
many problems such as erasing or editing ctc. the documents. Computer software
solved these problems, There is variety of software that performs specific task. For
example, word proces<or is an application thar is used to write documents. Microsoft
word is a powerful word processing program.

Microsoft Word is an essential tool for the creation of documents. Its ease of
use has made MS-Word one of the most widely used word processing applications
currently on the market. You can use it ro produce professional-looking documents. If
you want to create a simple letter to a friend or you want to write a detailed. multi-
page report containing graphics and tables with numerical data, you can do it quickly
and easily done in the Microsoft Word. It allows you to casily combine text,
spreadsheers, and graphics into a single application. You can also use Word to create
your own Web pages. Word's variety of pull-down menus, toolbars. and buttons make
leaming and using it remarkably casy.

Therefore, it is important to become familiar with the various features of latest

MS- WORD 2003 software. The characteristics of MS-Word are:

* Tocreate a fast and casy documents quickly.

* To provide built-in 1emplates for creating, letters, journals, taxes, calendars
and many more,

To give built-in spell checker and grammar.

To provide auto<correction by just mouse cheking.

To nsert an AutoText entry so as to msere a shore cut key for a long text or
paragraph.

To take multiple hard copies of a document.

To give the facility to open an existing document

To save document for future use

To make casily be edited and formatted,

To provide facility to undo and redo what we have typed or taken an action.
To give aquick finding and replacing the text.

To provide facility creating tables, pictures and even one can applying simple
formulas erc.

e  One of the best fearures is to save the document in HTML format.
Some of the fearures may not available in lower version of MS-Word.

W W RN mm_— — T

— e w—

-_— -
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7.1 LOADING MICROSOFT WORD

Loading the Word processor is the provess 1o run Waord on your computer:
“Start” >> “Programs” > > “Microsoft Office” > > “Microsoft Office Word .7 1t
there is an icon of Microsoft Word avarlable on veur Jdeskiop Ghaped ke o square
with 2 ™W" in the middle), vou can open up the prosssm by doable-chicking g, as well.
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Once the MS-Word s loaded we will Fe able 10 creare, edir and save a
document. Here we will learn how 1o creare new document, witng texc into the
document, saving and exiting form at.

Screen Layout

T]w :1pp|tt':lrimt uindruw [‘-rt‘\'ll;it‘i l’ht' \pue 107 thl" \'(’-:»rd documcm.
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Tide bar

Menu bar

Tool h:r'il'
Document Window
Status bar

e View Burton

The Title Bar

| Document1 - Microsoft Word

We will seare with the Title bar, which is located ar the very top of the
screen. On the Tatle bar, Microsoft Word displays the name of the document
in which you are currently working. Ar the top of your screen, you should see
"Microsoft Word - Document]” or a specified name.

The Menu Bar and Drop Down Menus

Che T Youw wert romae feos Tghde Yoekiw 0 Ty oqupmtine i inle « X

The Menu bar s generally found directly below the Titde bar. The
Menu bar displays the menu. The Menu bar beginy with the word File and
continues with Edit, View, Inserr, Format, Toeols, Table, Window, and Help.
You use the menus to give instructions to the

- ; : [osh  Tatle Wintow b
software. Point wath vour mouse tv a menu

o — e R w  — e — o —

Drop Down Menus: Clicking on any of the menu bar items will cause MS-
Word to display a drop down menu, which in turmn contains further items that
may be selected. In some cases the items within a drop down menu may appear
“grayed out”, this means thar oprion s not currently available. To access the

90 Sy and Gwvnar... rr
option and click the left mouse button to open | i N
a drop-down menu. You can now use the left | |
Fe troon Text...
and right arrow kevs on your keyboard two l
move left and nght across the Menu bar i
: £) AgoSuImaRe..,

options. You can use the up and down arrow | |

keys to move up and down the drop~down | e |
. menu- N Track Charnes CtAie St teE

When you begin to explore Word. you ammpire aroFaTr oS

‘ will notice a signmificant change in the menu - Zotec Toaumert .,

structure if you are familiar with previous | ©oles Soleboretian 4
' verstons of Word, The menus in Word display Letters and Madings 3

only the commands you have recently used. Tooks on the Web.
.' To view all options in each menu, vou must | Mo ’ I

click the double arrows ar the hottom of the | Temelitos an? adb-ye..

menu. The images below show the Tool menu 9% avotersd Optere. . |

collapsed (lefe) and expanded (right} after the ¢ atorm...

double arrows at the botrom of the menu were Ue... |
i clicked: ' ;
l
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drop down menus using the keyboard, depress the Alt key and enter the letter
that is underlined within the drop down menu command, i.e., to display the

Tool drop down menu list, press Alt + T
Shortcut Menu

These features allow you to access vanous 'y
Word commands faster than using the oprions on - 5,
the menu bar. View shortcut menus by nghr - E s
clicking with the mouse at work area of X Gk
document. The options on this menu will vary

| hat was nght-clicked. : Fespe-
depending on the clement tha £ C A

For ¢xampk. the shortcut menu below s
produced by right~licking on a bullered list. Q tomid.

Toolbar I e ——

Toolbars contaun small pictures B (& to joor rome s fpe wike b
called ool icons which, when clicked =% “5 :':: — %0 = WOR: 2
on, provide a shortcut method or 5 Joghichnaciil _: -
performing MS-Word acrion. MS - ta::ok o,
Word provides more than I8 tool bars, gy
often the Standard and Formatting - oo et T
[
el

e
o

toolbars are  displayed. You can
customize MS-Word so that other
toolbars are Jisplayed by defaule. Many -

- . Pl S
toolbars displaying shorreur buttons are BERG
also available to make editing and ! [#] metre

- . = o - = P ——)
formatting quicker and casier. Select | R
View| Toolbars from the menu bar o — i
select the toolbars. The toolbars thar are e
already displaved on the xreen atre - - i

: : ) . - - .‘J" .
checked. Add a toolbar simply by . aower * wc1d ™
clicking on the name, NCW ens T AT Tmwe e
The Standard Toolbar

Word allows all toolbars to be customized, so you may not find all
options Iisted here. There are several buttons that may or may not appear
immediately in your version of Word. Use the following graphic as a guide 1o

the Standard Toolbar.
DS HSN @Ry « BT v VBOFNPID T o - D,
123 4 56 7 8 9 10 1M1 12

L New Blank Document: To begin a new document, click on the New
Blank Document icon, shaped like a blank sheet of paper.
3 Open: Clicking on this icon opens up a previously saved document on

your computcr.
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10.

1.

Save: Clicking on the Save icon saves the document you are currently
working on. It you are saving a document for the first time, you can
chick on rhis button. However, if you wanr 1o save a new file from a
pre-existing document, then you must go to the menu bar and select
“File” >> “Save As” and give the file a new name. When working on
any document, you should be sure to save frequently, so that you don't
lose SANy work.

Permission: Microsoft has enabled Information Rights Management
(IRM) within the new version of Word, which can help protect
sensitive documents from bemng copied or forwarded. Click this for
more information and options. This option s not avatlable in word
2000.

Print: Clicking on the Print )on avtomatically prints the document
currently active i Word. If you wish 1o explore more print oprions,
then go to the menu bar and select “File” > > “Print.”

Print Preview: To get an idea of the appearance of your document in
print before you actually prnd it out, you can click on this icon 1o view
vour document from a room-out distance,

Spelling and Grammar: Clicking begins a review of your document in
search of spelling and grammancal errors that may need to be
corrected.

Copy: Copy the currenr selection to the clipboard, which can then be
pasted elsewhere in the document, or into a completely separate
program/document. To copy rext, choose Edit)Copy, click the Copy
button on the standard toolbar, or press CTRL4+C to copy the text o
the chpboard.

Paste: Clicking on the Paste button inserts the texe that has been most
recently added ro the Chpboard (the text would have been added
there by Cutting or Copying). With Paste, you can either insert the
copicd text into a document vr replace selected text.

Undo Typing: The Undo Typing button poes back and removes the
last addition or change made to vour document.

Inscrt Hyperlink: You may find that you want o make links to a
particular web site, web page, or some other kind of online file in your
Word document. Using the Insert Hyperlink burton, you can tum
sclected texr into hyperlinks. When the won is clicked, a window will
appear thar will allow you 1o insert the URL {web address) of the web
page you want 1o link to.

Insert Table: When this con is clicked. a small window wall appear in
the form of & gnd of squares. Use this window as a guide to indicate
how many rows and columns you would like your table to contain.
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Once selected, a table will automatically appear in Word. Clicking the
Tables and Borders button will allow you to modity the table. To
modify an aspecr of the rable, select, or place the cursor in, the arca
and apply changes such as borders and colors.
The Formatting Toolbar
Word allows all toolbars o be customized, so you may not find all
oprons listed here. There are several buttons that may or may not appear
mmediately i your vension of Word, Use the following graphic as a guide to
the Formauwing Toolbar.

A Mo ciroleninen -2 -'B 7 Y [Emamiz. iz EeE LA,
1 2 3 A5 6 78 91017 12 131415 16 17 10
l. Style: Styles in Word are used o quicklv formar portions of text. For

example, you could use the ™ Normal” or "Detault Paragraph Font” for
the budy text in a duocument, There are also three preset styles made
tor headings.

Font: Font 15 a simple but important factor in Word documents. The
choice of font (the style of the text tsell) can influence the way others
view decuments, either on the screen or in print. Por example, Anal
font leoks better on screen, while Times New Roman is clearer in
print. To apply a font to text, select desired text with your cursor, and
choose a font from the font drop down menu, Scroll down to the font

L

you want amd select it by clicking on the name once with the mouse, A
serif font (one with "feet™ cucled in the illustration below) is
recommended for paragraphs of text that will be ponted on paper as
they are most readuble. The following  graphic
demonsrares the difference between serif (Times OI‘

New Roman on the left) and sans-senif {("no feet”, T
Arial on the nghr) fonts.

3: Font Size: You may encounter times in which you need to display
some 1ext larger or smaller than other text. Sclc(tmg desired text with
the cursor and choosing a toat size from the drop down menu changes
the size of text. Select a size by clicking on it once. A font size of 10 or
12 35 best for paragraphs of text,

4. Bold: Places the text in bold.

-3 ltalic: Places the text in fudics

6. Underline: Undeslines the texe.

1 Align Left: Aligns the selection to the left of the screen/paper.

8. Center: Aligns the sclection to the center of the screen/paper.

9. Align Right: Aligns the selecton to the righrt of the screen/paper.

10.  Justify:  Aligns the selectdon to both the left and right of the

screen/paper.
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1.  Line Spacing: Adjust the hne spacing (single-spaced, double-spaced,
etc.)

12.  Numbering: Create a numbered lisr.

13. Bullets: Create an unordered. bullered list.

1 4. Decrcase Indent: Decreases the mdentation of the current selection
{to the leto).

15, Increcase Indent: [ncreases the indentation of the current selection (10
the night).

16, Outside Border: Places a Forder around the current selection; click
the drop-down for 2 wile selection of bordering oprions.

17, Highlight: Flighhght the current selection; default color is vellow.

18,  Font Color: Chunge the font color; the default/automatic color is
black.

Document Window

The arca iy which ext i wiitten, edited, formartted. erc. s called

document window. It compnses the Jargest area of the Word application
window. The document window also contains the following:

Inscrtion: The bhnking vertical bar is called insertion point. It
indicates the place where typed text will be wntten in the document.
End Mark: The thick borizontal hine specifies end of the document. It
is called the end mark. The end mark » displayed in Normal view
only.

I-Beam: The mouse pomrer appeans as J-shaped object when it is
placed in the document window. I s also called I-beam.

Starus Bar

The Status bar appears ar the very bottom of the screen and provides

such information as the current page, current section, total number of pages,

inches from the top of che page, current hine number, and current column
number. The Status bar also provides options that enable you to track changes

or turn on the Record mode, the Extension maode, the Overtype mode, and
the Spelbng and Grammar check.

l
|
' Scroll Bar

Inches from Top of Page

Cum? Section Co'f““ I %‘e

ar 10t S ¥R meF WY Co® PEC Tha Y OV Cnghh (VX

l u'!;, r-:xtm!& Mode
Current Page Record Mode
Current Page/Total Pages Spelling and Grammar Check

The document window has scroll bars, At the right edge of the

document window is a vertical scroll bar, and at the bortom of the document
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window is the horizontal scroll bar. The scroll bars are used to move up and
down, right and left in the document window.,

The Ruler
i"q;' g vininil " > T T < < T £ -0 SRR 1

The ruler s generally tound below the main toolbars, The ruler is used

{f0C hangc the format of your document quickly. To displ;\y the ruler;

. Click View on the Menu bar.

° The opuion Ruler should have a check mark next to it, If it has a check
mark next 1o i, press Esc o close the menu. If it does not have a check
mark next w i, continue o the next step.

B Click Ruler, The ruler now appears below the toolbars.

View Buttons
Changes the layout view of the document o normal view, web layout

view, pnint layout view, or outhne view.

Change in View
In an cffort 1o provide various ways in which 1o view your work in

progress and remain organized, Word XP offers five different views for your

document. The five views are Normal view, Print Layour view, Web Layout
view, Outhine view, and Full Screen View.

Normal view is best used for typing, ediring, formartting and proofreading. It

provides a maximum amount of space without rulers or page numbers

cluttening your view.

Web Layout view shows you what your text will look like on a web page.

Print Layout view shows you what your document will look like when it is

printed. Under Print Layout view you can see all elements of the page. Print

Preview shows vou this as well,

Outline view is used 1o create and edit outhines. Qutline view only shows the

headings in a document. This view i particularly handy when making notes.

Full Screen view displavs ONLY the document that you are working on. All

the other picces of the Word window are removed except for one button that

allows you to Close View Suscen.

Making a New Blank Document «¥ Document3 - Micros
When Wosd 8 opened, a new blank

document should automatically open. If not, then

you can begin a new blank document in a vanety

of ways, _

Pirst, find the "New Blank Document” [ r”ﬁ*?ﬂﬂbcm"__ml_
. - i | » . - ] ’ " .
icon, which looks like 3 blank sheet of paper, L] _

located undemeath the menu bar in Word in what is called the “standard
toolbar.” Click on the icon to bring up a new blank document.
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Also, you can go to the menu bar and sclect File >> New...
(shortcut: Ceel+N). To begin typing, just click the cursor anywhere within

the new blank document.

Opening 2 Document

To open to view, edit, or print a document, you must
first open up that file in Word. You can open a file by

clicking on the "Open” folder icon 2] {(wath a picture of a
. Or, you can use the

tolder) lucated m the standard 1oolbar
menu bar and navigate ro File >>
Cuel+0).
Saving a Document

When you are working with
any sort of media in any software, you
should be sure 1o save yvour wark often.
In Word, there are numerous options
tor saving documents in a vanery of file
types.
To save a new, unsaved document, vOu

can Click on the Save icon EJ
shaped like a disk located on the
stondard toolbar, Or, yvou can po to the
menu bar and selecr File > > Save...
(shortcut: Ctel+S).

When vou st cete  a
document, it has no name. ) vou want
 use that docuwment later, tt must

¥ Document

Edc EM %

Open... (shorteut:

PR o WS WS

Be (53 e et Fonat ek T

I3

Notc: The save in drop-down list
box lists folder options where
you can save the document, The
default folder that appears is
“Documents.” If you don’t wan

to save it to this folder, or if you
want o save your document fo
another dink, vyou can select
another one. Click on the down

have a name s Word can find 1. | arrow to browse,

| Word asks for a4 name that first ume

I vou save the document, arsd after that. the name vour grave it will JpPeiar in the
title bar ar the 10p of the screen

| A dialogne box should appear, - :

- o ) I £ oo T Please note that it's good
offering you a number of oprions. Ta .

' ¢ ii 1 ' minix -. Ip tie{ i practice not (o use spaces or

. Ave e aaocumentdt mm the e Sp‘,‘cial charac‘em ‘n “lc

Jocation on your computer, locate and
select the tolder on your compurer.
Oive your document a name in the file

names, For example, a long
file name mav look like this:

name text box, While VOUu can @ve yous document ltmg DO, llulkc SUEC you

save it with a name vou can remember.

To save a completely new document using previously existing (and
opened) 1ext, you usc the Save As option. Open the document that vou wish
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o save as an entirely new file, go to the menu bar, and click on File > > Save
as. In the file name 1ext box, give vour document a new name. Using this
option allows vau 1 save suultiple versions (with different file names) of 2
document haed o one vrnginal nile

M iry QUI Yovlww o b 1 n an
N G

- e s e — = e — = n— -

T

o) -

Pace Sve s Urpw: Iu.a,.u-.-.-ﬂ -l

| Renaming Documents

To rename a2 Word dovument while using the program, select
File |Open and find the file vou want to rename. Righi-click on the document
name with the mowse and select Rename from the shorreut menu. Type the
new name tor the hle and press the ENTER key.
Close a Document

Close the current document by selecring File | Close or click the Close
icon it ir's visthle on the Standard Toolbar

.1.1 Ediing a Document

The process of adding, inseriing, and changing and deleting text in a
word document s called rexr editing. Similarly, inserting and changing
contents and appearance of a graphics s called graphics editing. o
Following is a list of most commonly used editng procedures in Word:
Typing and Inserting Tex
The Undo and Redo Commuands
Sc[uumu Jext
Deleting Text
Moving Text
Copying Text
Pasre Text
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Typing and Inserting Text

To enter texr, just start typing! The text will appear where the
blinking cursor is locared. Move the cursor Iy using the arrow burtons
on the keyboard  or
positioning the mowuse and
clicking the left burton. The
xevboard  shortcurs  listed
below are also helpful when
moving through the ext of
a document:

The Undo and Redo Commands

If vou accidentally deleted rext oc

placed the wrong format on 2 blixck of rext, ! ) v 8 +
you can use the Undo command ta reverse |
changes that you've made in vour document.
When you click on the Undo burton, vou Undo  Redo
reverse your last action, To nndo mulople actions. select them from
the Undo drop~down list, Mulnple sctions are undone in the sequence
performed. While mwst actions can be undone. there are certain
actions which cannot, such as saving or pointing a decument. If you
change your mind after using the Undo command, you can reverse it
by clicking on the Redo burron.

Unless you ate perfect rypist, you probably have a few mistakes
in your document, or perhaps you have changed your mind about some
of the rext in the decument. In a word Processing program, correction
and changes are easy 1o make.

Selecting Text

To change any annbutes of 1ext it must be highlighted first.
Selecr the texr by dragging the mouse over the desired rext while
keepingthe left mouse button depressed, or hold down the SHIFT key
on the keyboard while using the arrow buttons 10 highlight the text.
The tollowing table containy shewrtcuts for selecting a portion of the

Ccxet:

Sclection
mple-click within the paragraph
drag the mouse over the words, or hold down

SHIFT while using the arrow keys

> \'cral words )
hoose Edit] Select All from the menu bar. or press
CTRL+A

ntire document
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Deselect the text by clicking anywhere outside of the selection
on the page or press an arrow key on the keyboard,
Deleting Text

Use the BACKSPACE and | Y€ o
DELETE keys on the keyboard to Word AP Pr‘)‘:"dcsa(:""“‘
delete text. Backspace will Jelete and Paste. which provides
wext 1o the left of the cursor and the means to manage

A muluiple preces of
Delere will erase 1ext 1o the nght. To | . o PEP .
, ' information. The Microsoft
delete 2 large selection of  text,

, | : OfMice XP Chpboard allows
haghlight it using any of the methods vou 10 Copy up 10 twelve
mu‘hm-d ‘ above and  press  the picces of lext or pictures
DELETE key. from one or more
The Cllpb()dfd documents, ¢-mail

You can view the clements | THCSSIRES, Web pages.
on the cliphoard by slecring | Prescntations or other files.

View| Toolbars | Clipboard from the | Youcan then paste these
mena bar. picces into your document,

cither individually, or all at
once using the Paste All
feature.

Plice the mouse arrow over
cach clement tin the clipbvard
view the contents of cach ttem and
click on an element w add us
contents o the document. Click Paste All to add all of the items to
the document at once. Click the Clear Clipboard button (the icon
with an "X" over the clipboard
image) to Clear the contenis of the
chiphoard,

When you ¢opy and paste text, a -—:R s —
clipboard won comes on the screen @] Ceep Source Formating

o —

which gves you an option on how i .2 Match Restnabon Formattng
to paste the text. | (3 Xeep Jeoxt Only
This is an example of the cliphoard

' A Aoy e o Famatng. .,

- —

feature.

Moving (Cutting) Text @

Highlight the ext thar will
be moved and select Edit|Cut
from the menu bar, click the Cut
button on the standard ool bar, or
press CTRL+X at once. This will

move the text to a chipboard.
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To move a small amount of text a short distance, the drag-and-
drop method may be quickes. Highlight the text you want to move,
chick the sclection with the mouse, drag the selecuon o the new

location, and release the mouse button.

To copv text, choose Edit] Copy, click the Copy button on the
standard toolbar, or press CTRL4C to copy the text to the chipboard.

Paste Text

To paste cut or copied text, move the cursor to the locanon
you want 1o move the text to and sclect Edit|Paste from the menu
bar, click the Paste button on the standard tcolbar, or press
CTRL+V.

e Usc the same methods to modily the style from the Modify Style
dialog box that were used for the New Siyle box.

e To onlv rename the style, tvpe @ new name in the Name fiekd.

o Click OK when you are imsshed muking modifications,

o Click Apply to update the style in the document.

Find and Replace

I you nweed w find o particular word o1 prece of text, you can use the

Find command. I vou want to search the entire document, simply execute the
Find command. If yvou want 1o limt your search to a selected area, highlight
that area and then execute the Find commanid. After you have found the word
ot piece of text you ate sarching for, you can replace it with new text by
executing the Replace command.

Find - Using the Menu

e Type the tollowing:
Momi is from Punjah . She hives on the east side of Punjab. Her
daughter atrends Punjab High School.

o Highlight: " Mo is from Punjab. She lives on the east side of
town. Her daughter attends Punjab High School.”

o Chuse Edit > Find from the menu,

e Type Punjab in the Find What fickl.

o (lick Find Next.
Note that " Punjab " is highlighted.

e Click Find Next.
Note that the " Punjab ™ in "Punjab High School * Punjab is
highlighted.
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* Click Find Next. The following message should appear: "Word has
finished scarching the selection. Do you want 1 search the
remainder of the document ™

o Click No.

e (lick Cancel.

Find by Using Keys
e Highlight: " Monw i from Punjab. She hves on the easr side of
town. Her daughrer attends Punjab High School.”
* Press Cral-t,
* Follow steps 5 through 10 in the preceding section.
Similatly replace command can be performed by using menu
and keys too

7.3  PARAGRAPH SPACING |

To access the Pamgraph  fonmatting | Format lek Table Window
options, nawvigate to the mwnu bar, and wlect Fort. ., l
“"Formar” >> “Paragraph,” or right-click within s | =
a paragraph.

A window will Jppear with Op o %
modifying spacing and indesting. Here, vou can
choose to make the text in your documen S 4
or double spaced, as well as
edit rhe margins for the
document.

When VOUu ALY — '
formatting o puragmpl:. you Jdo — i] e lm "”-3
not need to highlight the
cntire patagraph, Placing the
cursor  anywhere 1 the
pamgmph cnables Voo o
formar it. After vou st a
paragraph format. subseyuent
paragraphs will have the same
format unless vou chanye their
format.

You will need rext to
work with to perform  the
cxercises for this |c:w¢m. SO
type the following exactly as
shown. End paragraphs where
you see the end-of-paragraph

P&agraph

Iaderts ang Soxrg ltmmgm&-&x |

Dredey Aot o
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marker (¥). Press Enter once 10 end the paragraph, but do not leave spaces between
paragraphs. You will ser the space between paragraphs during the exercise. Do not

press Enter to move to a new line — Microsoft Word automatically wraps at the end of

a line,

Sample Paragraphs 1

We will use this paragraph 1o illustrate several Microsoft Word
teatures. It will be used o dlusieare Space Before. Space After, and Line
Spacing. Space Before tells Microsoft Word how much space 1o leave before
the paragraph. Space Afrer tells Microsoft Word how much space to leave
after the paragraph. Line Spacing sets the space berween lines wathin a
paragraph.

We will wse thes paragraph to allustrate some additional Microsoft
Word features. It will be wsed to illustrate firce-hine indent. With first-line
indent, you can indenr the first ine of your paragraph. We will also look at
indentation. Indenvanion enables you to indent from the lefr or right margin of
vour document.

Space Before and Space After

Space Before sets the amount of space before the paragraph. Space
After sty the amount of space after the paragraph. Following are the sample
paragraphs with Space After set 1o 12 pt. The exercises that follow give you a
chance to see how Space Before and Space After work,
Space After
Sample Paragraphs

We will use this paragraph o illustzane seveml Microsoft Word
teatures. It will be used 10 illustrate Space Before, Space After. and line
spacing. Space Betore tells Microsoft Word how much space o Icave before
the paragraph. Space After tells Micnsoft Word how much space to leave
after the paragraph. Line Spacitug scts the spave between lines within a
paragraph.

We will use this parageaph 10 dlusteate some addiional Word features.
[t will be used 1o ilhastrare fist-hine indent. With fist-line indent, you can
indent the first line of your parsgraph. We will also fook at Indentation.
Indentation enables you w indent from the left and/or nght margins of your

document.
Line Spacing

Line Spacing sets the amount of space between lines within a
paragraph. Single spacing is the defanlt. The spacing for cach line is set to
accommodare the largest font on that line. If there are smaller fonts on the
linc, there will appear 1o be extra space between lines where the smaller fonts
arc located. At 1.5 lines, the Line Spacing is set to one-and-a-half times the
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single=space amount. For double=spaced lines, the line spacing is set to two
times the single-space amount,

First-Linc Indent

This demonstrates how you can indent the left side of the first line of
your paragraph. as in the followmg example.

The first-hne indent feature indents the first line of the paragraph. The
amount of the mdent s specified in the By field. The remainder of the
paragraph is indented by the amount specified in the Indentation field.
Indentation

Indentation allows you to indent your paragraph from the left or right
manan. The following examples show different types of indentation.

We will use this paragraph to illustrate several Word features. We will
illustrate: Space Betore, Space After. and Line Spacing. Space Before tells
Waord how much space 10 leave hefore the paragraph. Space After tells Word
how much space o leave after the paragraph. Line Spacing sets the space
between lines within a paragraph.

We will use thes paragraph to illustrate some addivonal Word features.
We will dlustrate firstdine indent. With first-line indent, you can indent the
first line of vour paragraph. We will alse Jook ar Indentaton. Indentation
enables you to indent from the left or right margins of your document.

Alignment
Microsoft Word gives you a choice of several rypes of alignment, Left-
justified text i algned on che left ssde. 1 s the defanlt setting.

Sample Paragraph

This 15 o sample paragraph. It s used to illustrate alignment. Left-
justified texe is aligned on the left. Right-justified test 1y aligned on the right.
Centered rext is centered berween the left and right margins, You can use
Center to center vour nitles. Jusntfied text is flush on borh sides.

Right-justificd texr is aligned on the righe side,
Right-Justified
Sampie Paragraph

This s a sample paragraph. It is used to illustrate alignment. Left-
justified rext is alipned on the left. Righr-justified text is aligned with on the
right. Cenrered text is centered berween the left and right margins. You can
use Center 1o center your ritles. Justified text is flush on both sides.

Centervd text s centered between the Jeft and right margins.,

Centered
Sample Paragraph

This is a sample paragraph. It is used to illustrate alignment. Left-
justified rext is aligned on the left. Right-justified rext is aligned with on the
right. Centered rext is centered berween the left and right margins. You can
use Center to cenrer your titles, Justified rext is flush on both sides.
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Justified rext is flush on both sides.

Justified
Sample Paragraph

This is a sample paragraph. It is used to illustrare alignmeént. Left-
justificd texr is aligned on the lefr. Right-justified rext is aligned with on the
right. Centered text is centered between the left and rght margins. You can
use Center to center your titles, Justified rext is flush on both sides.

The Right. Left. center and justified alignment can be  performed by
using key icon and menu For example if you want to center align of your MS-
word document. It can be performed by using three different paragraph
alignment methods

o Paragraph alignment by using keys

o Paragraph alignment by using icon

. Paragraph alymment by using menu

Center - Using the Menu

o Highlight the firsi paragraph you typed, beginning with "We will use”

and ending with "within a paragraph,”

. Choase Fonnat = Paragraph from the menu,

. Choose the Indents and Spacmg tab.

. Click to open the Alignment pull-down menu.

e Click Centered.

° Click OK. The paragraph is now centered.

Justify and Center by Using Keys

. Highlight rhe rext. .
. Press Crrlee. The text 1 now centered. >
“ Press Cizls). The rext is now justified.

Justify and Center by Using the Icon

. Highlight the rexy.

© Click the Center icon @ The text is now centered.

“ Click the Jusufy con . The text s now jusnfied.
. Other paragraph alignments can be performed by using these three
methxds
Hanging Indent
The hanging indent feature indents cach line except the first line by
the amount specified in the By ficld, as shown in the example.
Hangmg The ’Ung'l'ng oudent fcdturc mudents the ﬁrﬂ line ﬂf the
Indent: paragraph from the margm by the amownt specified in the Left
field. The amorou in the Left field plus the amownt specified in
the By ficld mdent all subsequent Imes.
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When you begin typing the following paragraph, you might find that
your paragraph is indented one inch on both sides. When you start a new
paragraph in Micresoft Word, the setung from the previous paragraph carries
aver. If you wish, you can reset the indeotation. I vou ¢hoose not 1o 1eset the
dentation, it will nu affect your ability 1o perform the exercise.

. Tvpc the 'tl”ﬂWlH){t

Hanging Indent: The hanging indent feature indents the first line
by the amount specified in the Left ficld. Subsequent lines are
indented by the amount specified in the Left field plus the amount
specified in the By field. Highlight the paragraph you just typed.
Choose Formuu = Pavagraph from the menu.,

Choose the Indents and Spacing rab.

In the Special field, click to open the pull-down menu.

Click Hanging.

In the By box, type 2.0,

Click OK,

Place the cursor after the colon following "Hanging Indent.”

Press the Tab key.

74 FONTS

In Microsoft Ward, the term font is used to refer to the typeface of your text.
You can change the font {the "family™ of type you use for your text). This leature is
lustrated in the following

Change the Font - Using the Menu

¢ T)’pc the In"nwu'lg:
Anal Courier Times New Roman
. Highlighr "Arial.”
- Choose Fomur > Fonr trom the menu.
. Choose the Font wab.
B In the box below the Fonr fiekl, click "Anal.”
° Click OK.
° Highhght "Couner.”
- Ch(xm;' F(mnaz -~ let l'rum lhc mcnu.
B Choose the Font tab.
. In the box below the Font fickd, ¢lick "Courier New."
B Click OK,
B Highlight "Times New Roman.”
» Choose Formar > Foou from the menu,
» Choose the Fone tab.
B In the box below the Font field, click "Times New Roman.”
> Click OK.
° Your rext should now look similar to the following:

"Arial Courier Times New Roman”
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Change the Font by Using the Formatting Toolbar
| A Norma -»TmMPomm-l;’vnlu".

Highlight "Arial Courier Times New Roman.”

Press Crel-spacebar. Cul-spacebar sets the formatting back 1o the
default.

Highlight "Anal.”

Click w0 vpen the Font pull-down menu on the Formatting toolbar.

Chek "Anal.’
Next, highlight "Cournier New,”
Chek to open the Font pull-down menu on the Formatting toolbar.

Click "Courier New.”
Next, highlight "Times New Roman.”
Click to open the Foat pull-down menu on the Formatting toolbar.

Chek "Tumes New Roman.”

Your text should now look similar to the following:
"Anal Couner Times New Roman”

Bold, Underline, and ltalicize
You can bald, vndezline, o malicize when uang Word. You also can
combine these fcatures == i veher winds, vor cats bold, unidechne, and walicize

o

A Menu - Microsof Word b
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