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1 INTRODUCTION TO PROGRAMMING
INTRODUCTION

A computer program is o sequential set of instructions written in a computer
langnage that is used to direct the computer to perform a specifie task of
computation.

Observe that the definition demands that any set of instructions must
b such that the tasks will usually be performed sequentially unless directed
otherwise, Each instruction in t| e set will eXPress a nnit of t'mrL tHiat a com-
puter language can support. In general, high level lanpuages. also known as
3CLs, support one human activity at a time. For example. if a computational
task involves the determination of the aver: age of three numbers, then it will
recuire at least three hnnan activities, vis., eetting the numbers, u|lt+|1|1tl;:,
the sum of the numbers. and then obtaining the average. The process will
therefore require three instructions in a computer language. However, it can
b dlosine nsing Bwvo instructions, also: Hirst |r‘. nhtuiniu}: the nmbers and sec-
oned by obtaining the sum and the average.

The objective of programming is to solve problems using computers
quickly and accurately.,

FLOWCHARTING AND ALGORITHMS

Flonwcharts may be classified into two categories;

(i) Program Flowchart (ii) System Flowehart

Program floweharts act like mirrors of computer programs in terms of
Howcharting symbols. They contain the steps of solving a problem unit for a
specitic result,

Systemt flonceharis contain the solutions of many problem units together
that are closely related to-each other and interact with each other to achieve a
goul, We will first focns on |rogram Moweharts.

A program flowehart is an extremely useful tool in program development,
First, any error or omission can be more easily detected from a program flow-
chart t||.||| it can be from a Jrrwfr.ilu bescanse a program Howelart is a [m torial
representation of the logic of a program. Second, a program Howehart can be
falliwwed easily :un]1|uu’n|x' Third, it serves as a type of documentation, which
miay e of great he p il the need for program modification arises in [uture,

The following five rules should be followed while creating program
Nowvcharts.



Only the standard symbols should be used in program floweharts.
The program logic should depict the low from top to bottom and from
leeft tor righit,

Fach symbol used in a program Qowehart shonld contain only one entry
pint and one exit point. with the exception of the decision *-.1.1|1|'.|:a| This
is known as the single mule.

The operations shown within i svmbol of a program Aowehart should be

expressed independently of any particular programming language,
All decision branches should be well-labeled.

The following are the standard svimbols used in prooram Noweharts:
= - 1 =

Terminal: used to show the beginming and end of
i sot ol o HIllllltl.'T—I'l.'I-:ltf'tl processes

/ / frag.rm-f'l.’l'm'prff: used to show any input/output
nlh‘l'n{'inu

Compnter processing: nsed to show any process-
ing performed by a computer system

Predefined  processing: vsed to indicate  any
process not specially defined in the fowchart

Comment: used to write any E*?-:plmi:a.tm"\' state-
ment required to clarify something

Flow fine: used to connect the symbols

Deoctment Tnpnit/ Chatpt: used when input comes
from a document and output goes to a document.

> where a decision must be made to determine
further action

—
i
/\ Decision: nsed to show any point in the process



f’ﬁ > Cn-prge eomnector: nsed to connect [rarts of a

"\_‘__ Hewvehart continned on the same rage

Off-page connectior: used to connect parts of a
flowehart continued to separate pages

Flowcharts can be nsed to show the sequence of steps for doing any job,
A set ol simple operations involving accepting inputs, performing arithme-
tic operation on the inputs. and showing them to the users demonstrate the
seggetiee logle structure of a program, The following flowehart shows the
steps in cooking rice and then utilizing the cooked rce.

The algorithm for the Jowchart about cooking rice is as [ollows:

Step 1. Take the rice to be cooked,
Step 2. Procure the container.
Step 3. Procure the water,
Step 4. Wash the rice in the water,
Step 5. Put the rice into the container,
Step 6. Pour water into the container.
Step 7. IFWATER LEVEL = 1 INCH ABOVE THE RICE
THEN GOTO STEP 5
E1SE COTO STEF 6
EXNDIF



(START

Procure the container.

/Tab:e the rice to be conked

Inpurs

I

l/;f"m:.‘LIJ"E water/:---

Inputs

Wash the nce in water.

I

Processing

Put the rnee in the container.

Pour on water into
the container.

Iz water
level

1 inch above

the rice?

Processing

Processing with

loop or repetition.

Yes

Light the burner of
the stove.

Put the container
on the stove.

f

Heat the
Container.

Dhseribute the

Turn off the flame.

conked rice.

Mo the container
off the stove.




Step 8.  Light the burner on the stove,

Step 9. 1FTHE RICE 1S BOILED
THEN GOTO STEF 12
ELSE COTO STEP 10

EXDIEF

Step 10, Heat the container.

Step 11, Go to step 9,

Step 12. Turn off the flame.

Step 13. Move the container off the stove,

Step 14, Distribute the cooked rice,

Step 15. STOP,

The program logic structure illustrated in the Bowelarts of this chapter is
the seqqueTce logic structure.

Problem 1.1. Draw a flowehart to show how the sum of two numbers can

frir ofaterined.
START
. A represents the first number
TTT & Tf
/INI b i B)}: B represents the second member
h
8 represents the sum
SR o of the given values

J PRINT S ) /

The following algorithm shows the desired procedure:

Step 1. INPUTTO A B
Step 2. 5+« A+B
| Store the s of the valoes in A and B in 8)
Step 3. PRINT 5
(Show the sum obtained in Step 2)
Step 4. 5TOF



Problem 1.2, Cousirnet ﬂ_ﬂ:.lu'r'."r.'u‘if to show the F.er.l."r*fhu'."_ﬁu'u.".lfmlr.l.’rrg the
average of fwo given wembers,

Cerants

/ENI’U'I‘A, 1 R ——

A represents the first number
B represents the second number

S (A+B) - 8 represents the sum
AVG 52 —-——— AVYG represents the average
/ PRINT AVG /

Task Analysis. From the concept of determining the average of two given
numbers, we know that the given numbers must be added together to obtain
the sum fivst; the sum is t]wn divided by 2 to obtain the average. The flow-
chart tor Problem 1.2 illustrates this idea.

The alrorithm corresponding to Problem 1.2 is shown below;
g 1

Step 1. INPUTTOA. B
Step2. S A+ B
{Store the sum of the values in A and B and store in 5)
Step 3. AVC « 52
{Compute the average )
Step 4. PRINT AVG (Show the average)
Step 3. STOP

Problem 1.3, Constriet o _f.i'u[.l.'r'fu.'v‘l' to sl how: to obtain the colume of a
rectangndar box.

Task Analysis. We know that the formula to determine the volume of a rect-
aneular box is Volume = Length x Breadth x Height. To determine the vol-
ume of a I'vL'hmf_-,ﬂlruT b, we need to know the ||'||j_:ti|. breadth, and hf.';'}_:ht of
the box. When these values are 1IHI|I"I]'I'[1'(‘L| tflj.{i‘tlll‘l'. thi pl'ntlllf.'t FEpPresens
the desired volume.



L 15 the length

JINPUTL, B, H f-—--—-—— B is the breadih
and H is the height

¥4 LeB+H

/ I’RH':J TV /

STOP

The alporithm for the solution of Problem 1.3 is given below:

Stepl. INFUTTOL. B H

Step 2. COMPUTE V « L#B*H
Step 3. PRINTV

Step 4. STOP

Problem 1.4. Construct o flowchart to show howe o oltatn the daily wage of
a worker on the basis of the hours worked during the day,

Task Analysis. The daily wage depends on two factors: the hours worked and
hourly rate of pay. When the hours worked is multiplied by the rate of pay. the
product represents the wage of the worker,

k. J
H = Total hours worked on a day
/INPUT H, R/L/_ ___________ | R = Rate of pay per hour

b
W HR [ W is the wage

/ PRINT w/
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The alegorithm lor the solution of Problem 1.4, is siven below:
= Lo |

Step 1. INPUTTOH, R
Step 2. COMPUTE W« H#R
(Store the product of the values in Hoand R in W)
Step 3. PRINTW
Step 4. STOP

Problem 1.5. Construct a flowchart to show how to oliain the area of a tri-
rr.u;_[fr (i f.rrr' ;!r’.'hf'i .:if".f.ll.'.-' .|'.|.r.|.':.'-' r.'Jr.:nr h:*frl_fhf

Task Analvsis, We know that the formula to find out the area of a triangle is

| .
Area = — x base x height
=
3

The inputs required to obtain the area of a triangle are its base and height.
We can then put the values in the above formula to obtain the area

/ INPUT B, H f-‘ ___________

B is the value for the base of the triangle.
H i5 the value for the height of the triangle.

Area 1! /2*B+H
/ Prine Area /’/

The algorithm corresponding to the above procedure is given below:

Ht«ep 1. INPUTTOR H
{B is for the base and H is for the height of the triangle)

Step 2. COMPUTE AREA + %*EEII

!’:'rlep 3. PRINT AREA
Step 4. 5TOP

11



Problem L1.6. Develop a flowehart to show the steps in finding the simple
inferest on a glven amount af @ given vate of interest,

Task Analysis. We know that it P is the principal. R is the rate of interest,
and T is the term in vears, then the simple interest [ is given I the formula

P+=R=+T . . : .
I = ——— To determine the simple interest on a given amount. we need

1iHI
the lumup.l[ amount (P'), the rate of interest (R}, and the term in vears (T).

]h rutting the values in the formula above, we e ot the desired st |L interest.

v P is for the principal
/INPUTP, R, T f-—--—--- R is for the rate of interest
T is for the term in years

L J
| «— P=R=T/100

:
S panet /

STOP

The algorithm corresponding to the above logic is given below:

Stepl. INPUTTOP R T
Step 2. COMPUTE [ « P+=R+T/ 1(0)
Step 3. PRINT |
Step 4. STOP
Problem 1.7, If I' et of money is invested for N years at an annial rate uj"

mterest T the monety grows fo an armonl T where Tis e fry T=Pil«+ L"HH'J'
Draw a floncelant to show how T is determined,

Task Analysis. The solution to this problem is very simple, and it is similar
ko tlie |11:H.1*|]'l|11,::1tf The inputs reguired are the v alues for P, 1, and N. The
output T can then be obtained by putting the values in the formula.

12



(STARD

/INFUTP L N/

L 2

| T« peqialsiom”

£ Print T l,;

e ] ; _'-\-\.\_\
(Eﬂ'l QF )
CorE
The aleorithing :1t:-r'|':-',~-.|r-c:-uﬂirl.}_:b to Prioblemn 1.7 s crive Freel e

Step 1. INPUT 1O LN

SN G B
Step 2. COMPUTE T P*} 14 Z
Lo 1o )

Ht-r.p $.0 PHIMNTT
Ht{'.p 4., STOM

Problem 1.8, Constiier @ flowehait to show how a sindent’s registeaiion
e qieed epeeles in 3 .arr."_{.‘r-g'l‘.u_ Tt Wi il M, e ."|r,!'.':.l|.l|r|:'.'_r||'4'-'l'il eileomg witl the
fotal LR (S ::."r-'r-i'{'-

Task ’nmlnh T chita "'“E'l’l” il s IHEEs e the vewistration monber and
mrades obtained in three subjects, The registration number contributes noth
ing 1o the process ol deriving the ds sired ontpul; it just identilies the person
Aot whom the total ||]¢' aned the averaee erade are obtidesd, The total
wracle can be obtaine] by takiog the s of the voarks oo, and g, aand the
average can be oblained by dividing the tolal by 5. The sieps are illusiraled
b lena.
The alporithim corresponding to the above problem is piven below:

atep 1. INPLUT T HFEGN-540)
step 2. INPUTTOMI, M2 M3
(ML M2, and M3 are [or holding the grades in three subjects)
Step 3. COMPUTET « M1 - M2 4+ M3
Step 4. COMPUTE AVC « T43
Step 3, PIUINT RECGN-NO, AV
Step 6. HTOHY

13



(START)

l

! Prinl “Enler | The toxr wirhin the quotes

! R e e ST
{ Registration No"! prompts the wser for a command
fi l ; REG-NO represenes the

J Input RlEG'N'D ! registrarion number
i - = [l

{ Frinr “Errer grades

ool e Frompts the vser for the grades

ol three subjects™ {

}

JI." Inpuat- m,, m., m, I."I

l

I."IIT ""l"'mz_m.a,-"l

[ avG 15
Print “Awerage score 157, ANV,
“lor student with repne ne™’, REG-INO

1

CFIOP

Problem 1.9, D o flowoliont to aceiget the itens cole, stock en e ol
this uiter per vt of stock o departivent store ond disgpley the stock velue of

il slore.

Task Analysis. The inputs required to detenine the stock value of the store
are the stock on hand and the rate per unit of stock, which are multiplied
fowether tooletorimine the stock salue. The stenns codde i nsea] as the sdenti-
Fiosatiens ot

The algorithm corresponding (o the solution for Problem 1.9 s as follows:

51'{:':[} 1. TIMNFPUT TOT OO
Step 2. INPUT TO SO {SOTT stands for “stoclc on hand 7
Hit:i._:r .0 NPT IO HATT R

14



j

START )

/ —
; Drint “Enter |
| iem code™

JTNPLT IL?(”}I?I-‘,J.J'-'-——-———————————————

TCOE 15 wsed m hold the
value ol the item code

¥
."III Print “Cnter stk |
- on hand” !

o

SO0 s the valoe Tor the

Input 50OH
P J'III srock on hand

L
Print “Enter rate
per unil stock” "II

v

Irpus rafe J,-'

Stk walie 4+
SOH=Rare

_ l

Pranr “The stock value of irem with /
code™, TCODE, “Ts™:, :ihclt:k-valul:__

CSTOP )
Step 4. COMPUTE STOCK-VALUE ¢ SOH#HATE

Step 3. PRINT STOCK-VALU B, 1CODE
Step 6. STOP

15



EXERCISES

Construct flowcharts to show the r:tl.:l:rr; involved to Ell'l'lill'll]._}]'ih]'l the

fn"m\'ing:
(i} Find the product of two numbers,
(i) Find the remainder when one number is divided by the other

(iii) Find the area ol a parallelogram.
(iv) Find the area ol the [our walls ol a reclangular room.

(v) Find the arcaand perimeter ol a cirealar plot.
{vi) Find the areaofa fl'i;tllt__r]i' Frowsaead oo thiee |IZ'II_L"|'|] ol thirees sicles.

(wii)  Find the area and pevisneter of asoguare,
(wiii) T the cost of fencing o rectangle at a given rate,

{ix) Tind the surface area of a cone.
{x) Find the volume and surface ares of a sphere,

(xi) Convert meters Lo kilometers,
]
Bl

Algorithm & Flowchart to find Area and Perimeter of Square
-

L : Side Length of Square

AREA © Area of Square
FERIMETER : Perimeter of Zguare
Algaorithm ."I Iu;};_:lu: I."I

T
AREA=Lx L

PERMTER =4 X

Step-1 Start
Input Side Langtn of Square say L
L

Step-2
Step-3  Area= LxL
Slep-4  PERIMETER =4 xL

Step-5  Display AREA, PERIMETER i '

{FiriaREs, |

Step-6  Stop ; FERIMTER |

| s

.

16
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2 PROBLEMS INVOLVING SELECTION

INTRODUCTION

This chapter deals with problems involving decision-making. This process of
decision-making is implemented through a logic structure called selection.
Here a predicate, also called a condition, s lested to see il iL 1s true or [alse.
If it is true, 4 course of wetion is :.;11.::;1'Fi+-.;] for it; iF i is found to be false, an
alternative course ol action is expressed. We can express this process using
fowchart notation,

IS ™ Yes
B \—I-l Actiwon oo be taken
True
7
Mo
Action fo be taken
. ¥
A, N
- '\-.\__‘l
{; JBXIT 7}

e —_—

Note that a course of action may invelve one or more sequences of oper-
alions, and there should be a common meeling point to satisty the single mle
pointed to by the conmector containing the word ~Ext” A flowchart may con-
tain any I]11T||]u1 of decision hoxes de 1 'Ill]'i'lll" on the e sainge no -:{IIE:'c ks,
anic]l the hioxes nay appear in any sequonce depending on ﬂ’l: program looic
1.EI“"I II.]IZ‘E] I'H'I'II "L.IIIIJ_JII'" il II|J'|I1IHE'T |Jf|]( ST b ]H:l"it ' !IIJI'!. 'h: I']lllil'“- LR HIII:I'HH el B 11II.
following Dowcharts provide an explanation ol the J-::H.._J;IL‘ to clarily this concepl.

Problem 2.1. Decelop a floechart to show fune the profit or loss for g sale
cai e oliained.

Task Analvysis. The prefil or loss [or a sale can be oblained il the cost price
and sale price are known. However, Lhere 15 a need 1o make a deciston here. IT
the cost price is more than the sale price, then it indicates @ loss in the process;
ptherwise, there will be either zero profit (ne profit or a loss) or some profit,
The: algorithan corresponding to Problem 2.1 is given helow:
Step 1o INPUT TOCR, SP
Step 20 W OGP <= 5P
THEMN
I CF = 5F
PRINTDT "N RO OR LOSS”
|04 B%. ] E8

18



A
(_START

L ]
/ INPUT A, B j,:’__ | A represents the first number

B represents the second mamber

-"'f 15 Y
{A>BT oG A G holds the greater number

sl
’L STOP 3

Problem 2.3, Construct a [lowchari to determine whether a given number
is even or odid.

Task Analysis. We know that a number is an even number 1011 is completely
divisible by 2. This means that i we perforn integer division apon the given
numiber, then the remzinder of the division will be zeto. To construct the
flowehart, we accept a number as input, obtain the remainder of the integer
division by taking it as the divisor, and then check whether the remainder is
semos IF it iy cero, then onr conelinsion wdll e tHoet thee nomnbaer is an even ninn-
B athieradse, it will T @ nommlser.

The algorithm corresponding o Problem 2.3 is shown below:

Step 1. INPUTTOA
Step 2. COMPUTLE KB « Rematnder of (AS2)
."if:.-ll . IR =1
TIHEN PRINT “1t §s an even onmber.”
ELSE
FPRIMT “It 15 an odd number.”
EMND-IF
Step 4. STOP

19



¢ START

i e

/ NPUT A foommmm——--| A represents the input number

R +— Remamnder
of (AF2)

{ PRINT "Itisan |
cven number” [/

Yes

! PRINT "Itisan |

! odd mamhber”
J L

(sToP )

Problem 2.4. Determine the net payalle amonunt on a sale, The net pajable
ST ORI Ty !{;Ir f'hl"" '|'-I'J.illl" :f'.l e IF.IFJI"\. .'|'-I'J.ill|."‘1' i, T',r”_: "\.l".l'irl':'-'i T BN F.IF.'I'.'.ir.ir-l"l'.il K

a. &% of the sale price for national fems
b. 8% of the sale price for foreign items
Constriect  flowehoart o show how the et pagallde amount is determined

Task Analysis. We need to caleulate the sales tax first by taking one of the two
given rates. For this purpose, we require two inputs: the sale price of the item
ineler consideration and the oripEn of the itetn. Lot us assine that we Erl’l]"."h]l'
TN or TFT as the input o indicate “nationad ™ or “foreign,” respectiviely.

The algorithim corresponding Lo Problem 2.4 s shown below:

Step 1. INPUT TO &P
Step 2. INPUT TO CHOICE ["N” [or national and “F~ lor loreign)
Step 3. IF CHOICE = "N
THEN COMPUTE 5T « 5P+.08
ELSE
COMPUTE ST « SP+.15
[MWI-1F
COMPUTIE KNP s NP+5T
Step 4. PRINT NP
Step 3. STOF

20



- 2 o 5
Problem 2.3, An eguation with the form ax” + by = ¢ = s krown as a quad-
iy I:-'I'f‘!{.{.l':.l:-l'l‘l‘r. DI'I']'H_' & ﬂl’lh’_.'{'hﬂ'.ﬁ' it :'|'II'|'-|'J-!|'_: Iln'r.lf.u' fat .'ﬁ-f.?.ilti-{-' i :F”r’fl‘j‘i"{ﬁ!?-(.' .rf{lrur'f:".iu.u.

Task A 1|v.1=~. Ther waluees o, B, aned e in thes e pration represent constant

values, So -1::. - 1%z - I3 =10 rEpTEsEnts g sclratic e uation where @ = 4,
b= 17, amcl & = - 15, The values of x that satisty a particular guadratic equa

tion arc known as the roots of the eoyiation. The roots may be calenlated by
stbstitating the values of w, b, amd ¢ into the following teo formulis:

T =-h+ MIF — ) { 2

—
T, = (T4 B — 4y i 2a

The expresstomn B — 4ac 1s called the determinant of the equation because
it determines the nature of the roots of the equation, T the value of the deter-
minant is less than zero, then the roots of the equation x| and x,, are imaginary
(complex; nambers. To solve a gquachatic equation, we should allow the user
tor enter tHee valoes for e, by owed eo I the diserimninant is less than zom, then
a nessage shonkd be displaved stating that the moots are imaginary; other-
wiser, the program shonld lrrm;,e-':-'ﬂ to calenlate and display the two roots of
the eouation.

Ther algovithm corresponding to Problem 2.5 is as follows:

Step 1. INPUTTOA B, C
Step 2. COMPUTE 1y« [(BeB - 4#A+0) (Calenlate the value of the
diseritninant] and storve in 1)

Stepd. IFD<0D
TN PRINT TS REMFTS AL IMACGINARYT
[ B [
COMPUTE 51 s— SOUARE-ROCYT (12)
END-IF
Step 4. COMPUTE XI ¢ (- b + SDV2sA
Step 3. COMPUTIEXZ ¢ (=B - 51DW2«A
Step 6. PRINT XL X2
Step 7. STOP

21



(START)

i

T e i P . a, b, & ¢ are the constant
' S i coefficients of the equation

| 1 fab—dea=c |

Tes ,-'r FEINT “The roots are I."I Py’

/ imagimary " ! oy

SD—Square ool of (1)

."- oy
| (E)

¥ 4~ b+ SDV/2a l —
¥, %= (= b= 5D}/ 2 ¥ BT k. [ w_STOP

Problem 2.8. The following miles are used to caleulate the bonus for the
crplogess of an orgarization, s

(i) If thee peny s veeore than 85000, the honus amount is fived, and it is
eegureid ter S0,
(i)Y Tf thee presip i wveore theen §T0600, Brar Tegs tham or egueal to 83,000, the
bonus will be 10% of the pay suliject to a maxinuge of $240.
(i) If the pay is less than or equal to 31600, the bonus is 15% of pay.
sulbdect fo q sndidieeim of &0
Task Analvsis. The input required here is the pay amount that an emplovees
gl"‘h‘i. o e by of thie [rEy, W s cleterrnines thie Bonos sanount, The “sule
ject to maxivmen” or the “suliject to mininne” clanse inplies that the calea-
Faatesc] smnonmt shomfd T q_:n1||lmrr=ﬂ with the mmaxditmnn or wminineon it 6
it is more than the maxiium limie or less than the mininum limie, then the
waxitmnem linit or the minitonm limit will be treated as e leeitimnace valhe.
The algorithm corvresponding to Problem 2.5 i given elema

Step 1. INPLUT TO PAY
Step 20 1 PAY = 3000
THEN BONUS « 300
ELSE
IF PAY = 1600
THEN BONUS «— PAY= 104100
IF BONUS = 240
THEN
BONUS « 240
END-1T
EL5E

22



BOMMUS < PAY= 157700
I BOFM LTS < 100
BOINLTS «— 1040
EMNT-TF
END-IF
M 1-10
Step 3. PHINT BONUS
Step 4. STOP
(_START )

4

{INPUT PAY S
I

X

IS
BAY =

b, R | . T
b Bonus + 300

L
®

15

PAY = Yies

» Bonus <« PAY =10/ 100 |

Hlf:l'ﬁ‘.l //
N” 15 y
1
| Bunus « PAY = 15/100 | E‘:’Eliﬂuf  Bomus « 240
5 !
Mo
*
s Yes E)
BF*NUS“ » Bonus < 100

P
| PRINT BONUS [ STOF

Problem 2.11. A bookseller offers (wo raies uj'-:‘-:'lm-rr?.!.':smns If the price of a

book is below £100, the rate of commission is 12% of the price, otherwise, it is

185 of the price. Decelop o procedure to desermine the discownt and the ner
price of @ book

"'\. -

Task Analvsis. The outpets recuired are the discount and net price of a book.
The only input required for this purpose is price of the book. The rates of the
disconnt ave constants (fixed ). These vates can be nsed to develop formulas to
calenlate the discounts inthe two different cases. The calenlated disconnt can
thien e subracted fromn the price of the book to obitain the net price.

23



(¢} 7.5% ol sales when sales = = 214000 in Replon A and when sales =
= S13,(KK} in Begion B,
{ i) Allow the user to perform a simple task on a caleulator on the basis of
a wiven choice as follows:
b= X0 07 56 Tepresenting the arithanetic DpETANDTS
Average of two numbers
A Maximnm of tao numbers

M Mintmam of two numbers

5 Square ol Iwo numbers

0 Chrit

(i An electricity board charses the lollowing rates o domestic nsers Lo
discourage laroe consumption ol energy:

{or the lirst 100 units—S$.535 per unit
for the next 200 units — $1.45 per unit
Beyvond 300 nnits—&1 83 per unit

ATl nscrs ane L‘]ml‘_g;m] aotimdtrrrn of & 3000000 1F the total cost is aore
than & 2. 3KLKY, Heen an additional :-.lln'}rrlrgl' of 38 of the tofal cost s
acldedd to thie torad cost to determine the final Dhll.

() Todetermine and print the minimom nnmber of corrency notes of the
denominations: 1. 83, 10, 220, 5530, 3100, 3300 and § L1000 reqguired
Lo pay any ohven amount.
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3 PROBLEMS INVOLVING LOOPING
INTRODUCTION

The temn dteration means repetition. Somoetites, o procedore should
be executed repeatedly. All procedures should be built so that they can be
repeated as many times as needed. We should not develop pru:un:edums ber
cxecute ondy onee. Otheratse, calenlators could be sulficient to obtain the
results, An iterative logic structure is also known as a leop. Looping means
repeating a set of operations Lo obtain a result repeatedhy.

An ileration mav be implemented in two wavs: a pre-lest ileralion and
[Hest-test iteration, T case of a prre-test iteration, A lm-:]il::m' is tested to
decide whether a set of operations is to be perforined or not. T the condition
implied by the pradicate is true, then the desired operations are performed,
If it is lalse. then the iteration is terminated. This is shown in the lollowing

liserrinn. FEY
R)-—»

T “
i, Exmt 1
.H"\—\. e R

-~

v
(R)

For a post-test iteration, the predicate is tested after perfornming o set
of aperations once to decide whether fo repeat the set of operations or to
terminate the repetition. I the condition happens to be true, then the sef
of aperations is repeated; otherwdse, it s not ropeated. The diagranmmatic
stmcture of this logic s as lollows,

]
i
|
r____*._ .

o o o i g5 i o

BN, e
-:\ I'tnle: ,=—I=

\‘\ i Mote that the operations in the loop must be performed
No al least once in the case of a post-tost iteration.
= AN
o Exit 2
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The concept ol leoping is demonstrated in the [ollowing Howcharl. OfF
course. Lhere should be a condition lor normal termination. Let us assume
that the repetitive task of calculaling the discounts and net prices is Lerminaled
when we provide nesative or zero as the price lor the input. Such absurd
values are justified for the tennination of leops so that the procedure can
remain valid for any possible value ol the price. We usnally use ot connectors
and in-connectors with the same label to demonstrate the end point and start
point of o loop. These are showar in the flowetiart of Problen 271

START
&
I,-"I INPUTE - ——— —— | P is to hold price

l][?{_,;—-— ------- ~# Dscount « PrOol2

Diizcount « +0.18

MWET PRICE + P-Dnscount

,.-"II:P:_.‘“L Discount, I"-:'ET__PRICE;';

I

RS
Lo

B -

/ Print Discownt, WET _PRIEE_;"?
®
The algorithm correspending to the [lowchart is below:
Step 1. BEPEAT STEPS 2 THROUCH 6 (Start Loop)
Step 2, INPUTTOPT

Step 3. 1P <O THEN FEXIT [(Stop Repetition, Lo, trunsfer the control
to STOP),

27



Step 4. IF P = 100
THEMN COMPUTIE 13 « PeiL12
ETSE COMPLTE 13 < PelLlS
FM-TF
Step 3. COMPUTE NET _PRICE « P-D
Step 6. PHINT D NET_PRICE  {(End of loop)
Wheetw 7. SLTIH

Nole that U_ie oul-connector | K ) shows the end point ol the loop and the
in-commector, | R —= shows Lhe stalt point ol the loop, The operations start-
ing [rom the pu:rim of the accepting the inpul price up to the poinls of printing
the output disconnt and net price are within the loop. Tt conld have been
demonstrated without nsing connectors,

However, we preler the first flowchart to the following one, because il the
Herwelirt cannot be accommuodated oo single pagse (orin o continmmes strace-
ture oma single page) it wonld be difficealt or impossilile ditfienlt to conmect
the start point and the el |m-|:|1’r

{ S'IAHI'_F_ 2

T ——

{ MPUTP f————— P = Price of a ook

15 S
f”f:-'-ruf,;—n STOF “'-

P=100y Y o Discount P +0.12

" ¥
Dhisoonemt — P-Tiscount |

¥
WET _FRICE ¢ P-Discount

- X iy
/ Print Discount, NET_PRICE /

-~ [

*

&
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Problem 5.1 The salevmen of o sales firme are given a comonission on saliey
aetideved, ving the following e,

Srelies Hetie of crnmission
= 500 7% :f-.'.r.lj-r'.'-.
= 5000 et == T0L00ND L L qfw.'.i'm i S5
o JELCOEHY Dagd == 200D 11% of sales + 81000
= DL Pt == 25 (KD 135 of sales + 82,000
= 2511} 15% oof sales + F4LI00)

Devise @ procedure to caleulate the conmmisslon of the salesinen.

Task Analvsis. The output required 1s the commission eamed by a salesman.

The onlyinput reguired is the smount of the sale, A nomber of decision- making

steps are involved, and the process is likelyv to be repeated a mumber ol times

Let us assume that the process can be terminated when the amount of the sale

is zero or negative, The procedure is illustrated in the lollowing lowchart.
The :ngnﬁ'rlml -::nrruﬁj_mru]'ins:: to Problesn 3.1 i LT Bresbon:

Step 1.
.‘itt-p o

Step 3.

Step 4.

Step 3.
Sicp 6.

HEFPEAT STEPFS ZTHROUGEH S
INPEFTTOY 5
LACcpst sules mnonnt in 5
If5 ==0
THEN EXIT
N -10
IF 5§ <= 3000
THEN COMPUTE COM «— 8 = 07
ELSE
IF S == LMW
THEN COMPUTE COM «— 5 & 0 < 300
ELSE
IF 5 «= S0
THEMN COMPUTE COM «— S5 =011 - 100K}
E1SE
IF 5 <= 23000
THEEN COMPLUTE COM 5 = 00105 = 20000
D Y 2
CHNPIUTTE COM «— 5 = 015 + 4000
END-1F
N -1
[ B N
[N -1
FRINT COM
STOp
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..___.-'_ _--""\-\.\
START .

’

f) INFUITS 4~ ————| 5 contzins the sales amount
s K g
15 \ ———

S <=1 e ¥ STOP )

-
1

=)

S000:—Y&5 b/ Com « §40.07 —»(F)
e

I
; 1000¢—~€5 Com +— S=0.09 + 500 2

Qﬂ :n@ Yo Com e Se0.11 + mml—-.’fﬁ_“;-
: F

A 18 ]
(5 == 25006 —LEs Com +— $+0.13 + 2000 —»F’
x‘h 7 /-"
Mo
| Com «— 5% 15 + 4(X) |
) P
* * L
ll,-"'r PEINT I:CIMI_.-"'
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Problem 3.2, A sales organizarion offers @ fived solary and a percentage of
sales as g commizsion (o determine the monthly remaneration of an employee
under the follmeing conditions.

If the sales amonnt of an emploges exceeds $5.000, then the commission iy 12%
of the sales that exceed 35,000, otherwise, it is nil, Dvaw a flowehant to show
Rien: the vemeinesatione of an eopilonges is decidied,

Task Analysis. The remuncration of an emplovee consists of two parts: a
fixed salary purt and a commission part that depends on the sales amount.
W s Hu fisesd HH.LI'I".- lmﬁ' arnd thie sades amonnt as I'III]'IH’ o ddeterinine Hue
commizsion and lwnm, the remumneration.

( staRT )
— I_ —
k&

| FovsE = e |
® 5

£ SAL SAMT £ — — — — —| FSAL = Fixed salary
! IgER _bAMj.'" SAMT = Sales armoaml

SSANT > 5000 Com + [SABT — 5000112

Com = Commission

Rk O |_ _____ EEM U = REemuneration

{OPRINT REMU [

| ]
B, e
-" FRINT “FINISH HERE Y ./M)" J—h CINPUT O FINISH )

The alororithm comresponding to Problem 3.2 is #ven below:

Step 1. FINISH « "N7
Step 2. REPEAT STEDP’S 3 THROUCGH 9 WHILE FINISH = *N”
Step 3. INPUT TO FSAL, SAMT
Step 4. IF SAMT = 5000
THEN COMPUTE COM « (SAMT 3000} = 12
ELSE
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COM «— 0
END-IF
Step 3. COMPUTE BEMU «— F5AL + COM
Step 6. PRINT "REMUNERATION IS", REMU
Step 7. PRINT "FINISIT (YN
Stepr 5. INPUTTO FINISH
Step 9. IF FINISH =7Y"
THEN EXIT
BN -1
Step 1. STOF

Problem 3.5, A lelor contractor paags the workers at the end of eacl week
according to the ivles given below:

Forr t.i'u-ﬁn-r 33 lomdes rff isearte, Hlie rte q’f puity ix 815 preer F.:r.lr:r;_fr.'r thee et 25
hours, the rate of pay is 315 per hour; for the rest, the rate of pay is 826 per
four. Noworker is allowed to work for wove than 50 hours in a week, Develop
a floweehart to show how the wages of the workers can be caleulated on the
faasis of calid inputs.

Task Analysis. The input required is the total nomber of hours worked. The
rates of payment depend on the different nombers of hours worked. The total
honrs worked may b considered valicd if the amber Ties in the range of 0
ﬂmmgh S0, I}I!TPH:IL'("I]II]'E' Fr:n'd".-':i:lll:itiug i WHLELES DO ISTSES of thie () wadickation
of the hours worked, (i) identibving the category to which the hours worked
pertain, and then (8 applying different rates to caleulate the wage. The pro-
codure is shown within a loop, and it is terminated when zoro o a negative
value is given as the inpul against hours worked.
The algorithom corresponding to Problemn 3.3 s given below:

Step 1. HEPEAT 5TEPS 27THROUGH B
Step 2. INPUTTOTH
Step 3. IFTH <=0
THEN EXIT
(OB B Y
Step 4. IF TH = 50
TIEN PRINT “INYALIL TICLNRST
CONTIMNUEE
ENT-TT
Step 3. IFTH <= 35
THEN COMPUTE WAGE « TH=15
£ 1 X
IF TH <= 60
THEN COMPUTE WACGE « 35215 + (TH-33)#18
ElLSE
COMPLUTLE WAGL <« G35% 15 + 25818 + (1T &25
M -1
[N -T1
Step 6. PRINT “WACE 15", WACE
Step 7. STOP
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P |
o 1 )
f.-" INPUT CALLS & —— — — — —

CALLS = Total number
of ¢alls recorded

I5 ———.
CALLS Y W STOR
\-—: 0 T
o
CALLS Yes - =
\1-_= 3|:u:|>—' BILL « 500 ———{F)
?

Tas

BILL ¢ 500 + {CALLS 300)+0.95 | I-El

BILL « 500 + 63+0.95 + B0+1.50 + (CALLS—455)+2.25

- {T}
/ PRINTBILL |
co

-

33
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P |
o 1 )
f.-" INPUT CALLS & —— — — — —

CALLS = Total number
of ¢alls recorded

15
4&14 5> TS W sTOP
= -

CALLS Yes -
\-;: snn>—' BILL & 500 ————+F)
?

s BILL «— 500 + (CALLS-300)+0,95 ——»{F]

1;\
\\E*}I;T;f>£. BILL — 500 + 63+0.95 1 (CALLS363)1 50 [— ()

e

i
]

BILL o 3000+ 630093 + B0+ 150 + (OALLS-455)+2 25

r -
S PRINTEILL
T
Py
LG
Problem 3.6, Devise o procedure to find the swm of first a natwcal oombaers,
where n iy ATy e iR, withiona Tesing @ formndi,

The algorithm cormresponding to Problem 3.6 is shown below:

Step 1. INPUT "ENTER NUMBER O TERMS TO ADNY TO N
Step 2. SUM «— 0 [INTTIATLTZATION]

Step 3. T+ 1 [INITIALIZATION]

Step 4. REPEAT STEPS 5 THROUCH 6 WHILE T <= N,

Step 3. COMPUTICSUM « SUM + |

Step G, COMPUTIEL 1+ 1

Step 7. PRINT "THIE 5UM 157, 5UM

Step 8. 5TOP
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! NPT
s : 0 ! SUTM ds the accumulator for the tetal, Tis the natural
/ | \ , Bt mumber being added, and COUNT keeps count of
. ] ! the numbers added.
AT
e
LB ,
Sk e— S5+l Pm-—_—-——— A natural number 15 addod that contains |
| Ie—T+1 ——— == == | MNext natural number 15 penerated
o 5 Yes
1=MN z—lll FPRIWT “5LIM TS5, ST
“\?
M =
(& *.
(sTOP)
.t
R

Problem 5,15, D @ floweluwet fior the following proldean o distermine
the grade. There are 3 tests for 3 different subjects. On the basls of grades in
the three subjects, MI, M2, and M3, a grade Is awarded fo each student as
per the following rules:

a. If the score in cach subject is more than 80, and the total iz more than
3530, the orade iz A+

b. I the score in each sulyject is more than G0, and the total is wmore than
2N, the grade i A

e. Ifthe seove in any ene ormore subjecty is lesy than 50, the grode is F

d. Inall other cases, the grade is B,

Task Analysis. This problem tnvobves the task of nested dectsion-making.
The inputs required are the grades for the three subjects. Tn addition, a sty
dent identilication number may be accepted as input. The procedure will
include caleulation of the total grades obtained by a student and then com
parison of the individual prades and the total -'-T:Ldes according to the rales of

|-__“|'I -I.-I] iy £ r]:-'t|=r|ru|||-' *IH—' "T I[]i'-
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¢ START

S - i

JINPUT STNOS — — — —{ STNO & the smdent menber

+ CGirades For the frst subgjece
-' THPUT ®A1, W2, B3 .-'-— ----------- Cirades for the second subject

=

/K Cirades bor the thord subject
l .:u/‘- I)|LJR.-.D|:< ] owT
Y

e

H A

T s tor haald chee
GRANTY _TOTAT.

}hn
'I GRADE « "'E"l
(™ .
L3

/ Print GRADE /

()
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The solution of Problem 3.135 is shown in the lollowing aleorithm:

Step 1. FOR EACH STNO DO
Step 2. INPUTTO STNO
Step 3. IF STRO - 0THEN EXIT
END-IF
Step 1. INPUTTO ML, M2, M3
Step 3. IF M1 < 30 OR M2 < 30 OR M3 < 50
TGN GRAT «— "™
NPT
Step . COMPUTE TOT «— M1 = M2 + M3
Step 7. 1B M1 = S0 AND M2 = 50 AND M3 > S0AND TOT = 250
TGN ClRALS « AT
FDSE T M = GOAN T MEZ s GOAN M = GOEAN TR = 2008
THENK CRADE « "A"
ELSE
GRADE « "B”
M -1
END-IF
Step 8, PRINT CRADE
Step 8. END-FOR
Step 10, STOP

Problem 3.33. Develop a [Towchart to show how to cvaluate the following

SCTies: '||' 1 1': 5 }I:.'
& kot — e Lty N teriies.
il ek ol

The alrorithm leading to the solution ol Problem 3.33 s glven below:

Step 1. [INITIALIZE LOOP VARIABLE|
OFTICMN «— Y7
Step 2. REPEAT STEPS 3 THROUGH S WHILE OPTION =Y
Step 3. FPRINT "ENTER VALUE FOR X"
Step 4. ACCEPTX
Step 5. PRINT "ENTER THE NUMBER OF TERMS TO
BE ATXDED”
Step 6.  ACCEPT N
Step 7. [INITIALIZE S5UM ACCUMULATOR, LOOP VARIABLE,
& COEFFICIENT VARIABLIL]
AR, D=1, 0041
Step 8. WHILE 1 == N DO
) COMPUTE C ¢ —Cw(2+])0(22] 4+ 1}
[Ohtain the {1 = 1]""'(:HI-:J"I"IL’!I-:N'I']
G COMPUTE 8§ « 8§ + X 00
|Obtain sum of the (1 + 1) term]
) COMPUTE L+~ 1+ 1
[INCREMENT LOOP VARIABLLE]
Step 9. PRINT "THE SUM I5", 5
Step 10, STOY
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i
(_ START )

— -

h
OPTIOMN = *“Y™ I

Mo b
(STOP
| INFUT X, N |
Soa— X S 15 the sum
1 « 1 F———— listhe natural numbers from 1 o M-
| C 15 the cumulative products
e

(€ —Cranze + )| As 5 s mitalized with the value of te

st termn, we nteed o add the next N-1 lerms

Il+1

| ses+x e

| Ii—¥+1

,/’1': o yes ————— [ PRINT “TO CONTINUE /
A= (N- 1};—*‘4 PRINT 5 /% PRESS 'Y’ ELSE PRESS |
T ' | ANY OTHER KEY~ |
.y
an ‘L

JINPUIT TO OPTION [—=R
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4 PROBLEMS INVOLVING ARRAYS
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