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Unit- 1 Problem Solving

1.1 PROBLEM SOLVING STEPS _
LONG QUESTIONS S '

Q.1 What is meant by ‘defining a problem”7'V\'rite dewnt Oifferzint stratagies, (nCulefirie a
problem. _

Ans: Lgr_wu 3A ﬂ?LtL_t M - - (K.B+U.B)
Definitier!:
A well=gafinea problem is thel enethal does not contain ambiguities. All the conditions
are clea:ly snesified'ant it l'és-a clear goal. It is easy to understand and solve.”
.F_.»_r.dmty__
Given 2 sroblem statement, first we need to see whether the problem is defined well or
fnot.
If the problem is not defined well than we can use one of the following strategies to
define the problem:
e Gain Background knowledge
e Use Guesses
e Draw a Picture
Gain Background Knowledge:
We try to know the situation and circumstances in which the problem is happening. In
this way, we can identify the given state. It also helps to know what a good solution will
look like. How we shall be able to measure the solution.
Use Guesses:
We try to guess the unknown information through appropriate guesses. These guesses
may be bases upon our past experiences.
Draw a Picture:
If the problem is not well-defined, we can draw a picture and fill the undefined

information.
Q.2  Define problem analysis. Explain your answer along with an example.  (Ex. Q-2) (K.B+A.B)
Ans: PROBLEM ANALYSIS

Definition:

Problem analysis is the process to figure out 5 W’s (what, who, when, where, and why)
from a problem statement. Problem analysis helps to understand a given problem. These
are the basic elements which lead towards the solution of a given problem
Understanding a Problem: .

It is important to understand the problem before jumpino into-tie §9| ution c'w"" tle nrébinm:
For example, a riddle or a puzzle caiv be answerst owI) after clearundars tanaL =

A clear understanding of @ probles-makes, it, na<1er to'sctve andhelps to save money,
time and resgurces. YN, o

Exam)le g - \

Considér tHe 13 o N ng pronrpm stafiimient:

“Suppose ydur, dlats tesctict assigns you a task to prepare a list of students in your school
wisle names-siart with letter ‘A’. The list is required in order to prepare an alphabetical

A J'I' A | dlreetory of all school students and there is only one week to complete the task.”

We can analyses this problem by identifying 5Ws in the problem statement as given
below:
e What: List of students' names starting with letter ‘A’.
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Unit- 1 Problem Solving

Q3

Ans:

Who: Students.

Why: To prepare the directory of students. .
When: Within a week. [
Where: School. i TV A NN
Metaphorical Representatinn: - - '

The following figure shovysithe-w etarhcrn aI aepre,en 11t| n-of proolem where the red
light pmvm, a_prabicii, the y’*llew ligntrepreesiits its anaIyS|s and the green light
presents-the sniutisi. It ¢ hLI\I,I!S frat protilerr dnaIyS|s makes us closer to a solution.

-
A

) Problem
Analysis

Solution

Fig: From problem to solution
Write down different strategies for planning a solution. How can we select best strategy
for a solution? (K.B+U.B)
PLANNING A SOLUTION
After analyzing a problem, we formulate a plan that may lead us towards the solution of a
problem.
Strategies:
This phase includes finding the right strategy for problem solving. Some of the strategies are:
e Divide and Conquer
e Guess, Check and Improve
e ActitOut
e Prototype (Draw)
Divide and Conquer:
This strategy divides a complex problem into smaller problems.
Guess, Check and Improve:
The designer guesses a solution to a problem and then checks the correctness of the

solution. If the solution is not according to expectations, then he/she reflr‘c: the sghmrm SR
The refinement is an iterative process. = [~ (A )a!
Act it Out: ' | (o \o~=""

In this strategy the deS|gner deflncs Ihe Il°' or to d) t(-_ISF-._S. .A.'_te‘.!-/va.'dé--hei'é'ﬁé performs

the task. Warl YWY

PrOtOt\“,le f_l.)raW\ % '.I '. ." J -_ '. \ -\. ._I LY _— L

This tec Hnrquc dr;ws a plcturl mi.re rnsum son of the solution. It is not the final solution.
However '1 may hoh 8 df\_s‘gncr t6 understand the important components of the solution.
SELECT A BEST STRATEGY

|I >(|mf oI of a strategy depends upon the problem. It is quite important that one
'sirategy maybe more suitable to implement a solution than the other one. Very

specifically, the selection of the strategy depends upon the nature of a problem.
What is meant by candid solutions? Explain with an example. (K.B+U.B+A.B)
CANDID SOLUTION
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Q5
AnNs:

Candid and Candid Solution:
The word candid refers to something spontaneous and unplanned. The solution whigii-,
you think is a candid solution. It is not necessary that the candld 50] QJTIU“J |, th *ac ual

solution of a problem. = e RN I

Example: ) \ N N

If you are asked to find rrurrber o :tudems rr. yuu scnonl 'who can play cricket. You
can estimgie by flndm;J crr-,ke?. pia;er, inte ur Classand then multlplylng it by the total

number *-f clagses-in vour jetieol: ‘ralir wiswer in this way is the candid solution. To
find exoct rumuer of criq két'p .ayers you have to opt some other way, like visiting each

o, Cless or' get iny'.data from teachers. One can think of a candid solution anytime. A
'-.(!;1 iidl.o-s0iution can help to save time.

The following figure, there are different ways shown to reach a certain place (which
can be reached either by going across the wall or by going sideways) and the one you
think can work, is the candid solution. It is not necessary that the candid solution is the
actual solution of a problem.

Figure: Multiple solutions of a problem
How can we select the best solution of a problem? Explain. (K.B+U.B)
ELECTING THE BEST SOLUTION
Sometimes we find more than one solution of a problem and select the best one amongst them.
Example:
Assume that names of all the students in your school are available on a website and you
are asked to search a particular name. You can solve this search problem by either of the
following methods:
e Look at each name on the website one by one until the name is_fousiu-or the—-cu

i

over. R I{AA A
N xl [ 7 e b b
e Take printouts and search the required 1arne 1L e b | [ @ N0~
 Copy names, put them.in Excel ¢ heet :nd or thece iry api abetrr al order. Searchrng
in a sorted list is compera iveivizasy. () J AN I

o Juct-pres Ctrl+ 4=, wh er ths Iist) rs a"drldbm i3 web browser. You can type the
nar .Wto seérch autpr nal wal Ty \
There can e Cther solt; tnn aswell. Now we can identify a solution that has less number

slicwing-igure describe the levels of solution:

. F ps’ or Hat! sreing-iriore effective based on some criteria.

- ". k1

- L1 N,

&, .

| L | L

W | % L A '
TINIRVA
l\.. L -
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Unit- 1 Problem Solving

Q.2
Ans:

Q.3
Ans:

| \Fituie: Levels of a solution

SHORT QUESTIONS

_'D.E"’.:I_Ie pro'ule"r'n solving. Enlist different steps of problem-solving process. (K.B)

PROBLEM SOLVING
Definition:
Problem solving is a systematic approach that we can follow to solve a problem systematically.

Problem Solving Steps:

Problem solving steps are as follows:

e Defining a Problem

e Understanding a Problem

e Planning a Solution

e Defining Candid Solutions

e Selecting the Best Solution

What is meant by defining a problem? (K.B)
DEFINING A PROBLEM

Definition:

A well-defined problem is the one that does not contain ambiguities. All the conditions

are clearly specified and it has a clear goal. It is easy to understand and sr\.u e

Describe some strategies to define a proplsm. .~ -;;'._ N [ 74 | e
" s I i .-'.--_._:. ;
STRAT':QIEMc TQ DF" EA.&?_Q.E- L[ M | | -
If the prob'nrn IS not deflned Wit II than e pa1 us2 one r.\f aie follow.ng strategies to

define =2 prob*em ARY ”‘*\

e Gain BQL kwmunc kmvﬂedge

U NUsS Guesses

e Draw a Picture

Why we draw a picture of a problem? (U.B)
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Ans:

DRAW A PICTURE

Problem Solving

‘Draw a picture’ Is a strategy to define the problem. If the problem ns 1.0[ T well- d\;rme-ua

we can draw a picture and fill the undeflnefIL ﬂformarmr' ad

S‘~|

'| |1 '.l'll\_ I

h ':-' II :'l'h": -
Pictorial representation of proble.ms afucbt ar d '-!a',y -Jv.ay tu dbfl\} T.'he ﬁoblem
i L] " I.' L] |1 |' |I 'I 1 -H,,_l | L
~ -."' - F .l-. \ '-,”x.__ o
L\ '.
"F:"I'-. \ AT -,_“. "'. :K\
. ”_J' \ ".I ".I ".I Lo -
YNNE

| —h 1 L1 1|

T\ — A LRI R

L i W | |'| BRI

- 1 1 II.' 1 1 | II | |Il, L -II -
A~~~V N\ BN
OV Ve~ W L\
=\ | |I Ill" v 1AL T“x -
AL L
, 'Ry I". II'. AR i
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Unit- 1 Problem Solving

Q.5 Solve the following problem. (A.B)

D'ﬁ']j:l.)rjf.;jaj"‘ﬂ'}ﬂ’ﬂL.vvu-u»‘;G@?l_ A~ N
Canyousolw:thls? E- L N B L L

=

3 S %, | T "'\-\. .
ﬂ.rv q-f‘ "¥ L AN R
LA 1(“. = 'f 39'% ! L —

~ - .ﬂ!":ﬁ-"’*" m % m mw

AR N

o e

»

“ANS: SOLUTION
Method 1:
8énan 7
930090 ﬁﬁj}amaﬁ‘““u quﬂgal Assume values to make a total

Can you solve this? }
f 10+10+10=30

il ol ool o
of - D .
M- 33

’\, + H n=- | 1+10x2=21

Method 2:
H # ” + H= 30 - condition 1
of - M M=o — condition 2

m- 33- = — condition 3
B3 - wf x N =" condition 4

18C'-‘:3 10+4+4=18
]

4-2=2

11
N

>

Let pictures
oo Moy 3.,
According to condition1  According to condition 2 According to condition3
X+ x+x=30 x+y+y=18 Y= =2 A
3x =30 X+ 2v =18 '& patly =4 | _'-m'.a____ajm._"e'“ '
x=10 _--xl puf x— 107 r'-. \ N4 - Z'—"z,ﬂ LA
=10 ¥ zV 3\ 18 \ N z=2-4
- . .'-I ".I - .', '. ."l' '-._2¥_}:".1"'8 ":JO__. | ) L, =
ST TN N W, 750 z=2
*::":._ 1 '._ '.l :-' '-.I I'. \ .'-I I'-I -,:& x. A y= 4
ACC’“‘dl agith cohdltborm =
NN l_—d_ =19 Nop=2=1=>
ARV NN 22 tt
QNN
W T =1+10x2
=1+20
=21
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Unit- 1 Problem Solving

Q.6
Ans:

Q.7

Ans:_

QS8
Ans:

Q.9
Ans:

Q.10
Ans:

Q.11
Ans:

Q.12

_‘Iﬁ-r;'_;:u

What is the importance of understanding a problem? (K.B)

UNDERSTANDING A PROBLEM ) ) -
It is very important to understand the problem before jumpina.into e-3oliytion ot the
problem because no one can solve the roblem withgut inderstandiny it ~A Tiea
understanding of a problem make> I easna tn sc,lv= end nel os t(, savre 'moriey, time and
resources. : -

Example: W) /

A riddie gra puzZla cain be dnsweiea only-2fieiclear understanding.

Define 3rm|em analysiz. |\ (K.B)
PROBLEM ANALYSIS

De \'”lu']ﬂ

»roblem analysis is the process to figure out 5 W’s (what, who, when, where, and why)
from a problem statement. Problem analysis helps to understand a given problem. These
are the basic elements which lead towards the solution of a given problem.

What is meant by planning a solution? Name some strategies for planning a solution. (K.B)
PLANNING A SOLUTION

Definition:

After analyzing a problem, we formulate a plan that may lead us towards the solution of a

problem. This phase includes finding the right strategy for problem solving.

STRATEGIES FOR PLANNING A SOLUTION

Some of the strategies for planning a solution are:

e Divide and Conquer

e Guess, Check and Improve

e ActitOut

e Prototype (Draw)

Define divide and conquer. (K.B)
DIVIDE AND CONQUER

Definition:

It is a strategy for planning a solution. In this strategy, divides a complex problem into

smaller problems.

What is meant by prototype? (K.B)

PROTOTYPE
Definition:

It is a strategy for planning a solution. This technique draws a pictorial reprasentaticn o6 | ||

the solution. It is not the final solution. However, it may heln a desiq nar Lo' undersiand.tie

important components of the solution. | L LR L
How can we select best strategy inr pl?.u.lnn al oiut ond LYy | T (KB+UB)
JSELECTIDM -

The selet *nn of a straiegy: oopanca}\om \the- proale“u It is quite |mportant that one strategy
maybe =igie litodie ‘o [imleient-a-colution than the other one. Very specifically, the
selectior, of the, srra*eqy J¢nends upon the nature of a problem.

YAhalt i is'cah! did 'a=d candid solutions? (K.B)

A CANDID AND CANDID SOLUTIONS

The word candid refers to something spontaneous and unplanned. There are multiple
solutions for a problem. The one you think can work, is the candid solution. It is not
necessary that the candid solution is the actual solution of a problem.

COMPUTER SCIENCE-9 8



Unit- 1 Problem Solving

10.

11.

12.

13.

15.

MULTIPLE CHOICE QUESTIONS

Problem solving is the process of solving . vy ~T0.3)

(A) Simple Problems _{B) Language srekleiny - '

(C) Mathematical Problems T L (Brdomplex ?r)b‘éms

Steps of problem solving:. aTiaR\ns [ | (K.B)

(A4 ~ 1 Bio, VL |\ MAC B (D)7

The firststep of problem-solviing iretnodis: (K.B)

(A) Defining a problem, ' (B) Understanding a problem

(G Flaniinya-sciation (D) Defining candid solutions

Theast s'tep of problem-solving method is: (K.B)

(A) Defining a problem (B) Understanding a problem

(C) Selecting the best solution (D) Defining candid solutions

Gain Background Knowledge is a strategy of: (U.B)

(A) Defining a problem (B) Understanding a problem

(C) Selecting the best solution (D) Defining candid solutions

Use guesses and draw a picture is a strategy of: (U.B)

(A) Defining a problem (B) Understanding a problem

(C) Selecting the best solution (D) Defining candid solutions

Albert Einstein said, "'If | were given one hour to save the planet, I would spend

____minutes defining the problemand _ minute resolving it".: (K.B)

(A) 30, 30 (B) 40, 20 (©)59,1 (D) 20, 40

5 Ws are the part of which step? (K.B)

(A) Defining a problem (B) Understanding a problem

(C) Selecting the best solution (D) Defining candid solutions

Divide and Conquer rule is a part of: (K.B)

(A) Defining a problem (B) Planning a solution

(C) Selecting the best solution (D) Defining candid solutions

This strategy divides a complex problem divides into smaller problems: (K.B+U.B)

(A) Divide and Conquer rule (B) Prototype

(C) Guesses (D) Candid solutions . _

Prototype means: NG

(A) Selecting the best solution ' (‘3\ Rlanriin g i dolutmn ( LA™

(C) Draw pictorial representation of ¢ 'ﬂlu*.on (I} Eehnmq Carrdld S |L tions

Defines a Yist of “to do” task raears:\| | | | ' (K.B)

(A) Pro'.r.c-uy_pe u») Ar T:N\ ' \\,) D|V|de and Conquer(D) Candid solution

The WOFO__.._-_'-._-._. [efﬁ’o 0 somethlng spontaneous and unplanned. (K.B+U.B)
. @ [Arottein |\ {B) Best (C) Select (D) Candid

fv rk Giis statement: “Candid solution is the actual solution of a problem.” (K.B+U.B)

(A) Sometimes True (B) Sometimes False (C) Both A and B (D) None of these
There can be solution of a problem. (K.B)
(A) Only one (B) Exactly three (C) Many (D) Only four

COMPUTER SCIENCE-9 9



Unit- 1 Problem Solving

ACTIVITY QUESTIONS

L AdiviyLI(AB) e A

Students are put in groups of two or three and eech group is.provided two d.nerent Hts 5t
students’ names.

One list contains the marks ofsludents=in wiathernatirs|subiedt 'while! the other list is for
physics subject. E2ch group is sufpes2d/tc, piepare: The ‘olowingists.

a) Top 5% studentsirrmathirnarics:
b) Top 5% Studantsiir, paysics:
C) Stidents navina raore thiaii 90% marks in both subjects.
'd_r_r 1) {_L_\_I!Q_f_').r is'problem.
SOLUTION
We can analyse the above problem by identifying 5Ws in the problem statement as given

below:

e What: List of marks of students in two subjects physics and mathematics.

e Who: Students.

e Why: To prepare the marks list in descending order (top marks to bottom marks) and
to identify top 5% students of both subject and students having more than 90% marks
in both subjects.

e When: Within a class time. (Approx 40 minutes)

e Where: School.

Your task is to find average height of your class fellows. Give a candid answer and also the

method to find the exact solution.

One method is to use a measuring tape. Mark the height on the tape and then read the exact

measurement from the tape. After recording the height of every student, you can calculate the

average height of all the students in your classroom.

Or you can even find out the candid height of a student through some object of known height,

like a book. Let's say that the height of your textbook is 8cm. You can mark the height of the

book on a wall. Using the book several times, you can make a scale with intervals of 8cm.

Then, by standing next to the wall you can get a candid solution to the student's height.
SOLUTION

Method 1: (Candid Answer) - \
We can find out the candid height of a student through some object of &iawn [reigat, Hlke &, b i

Let's say that the height of textbook is 8cm. You ¢an mark i€ heiglt ¢ the bmk i avaall.

Using the book several times, you.can make a_scale withiintervalg, oF gzm Tiar, Dy standing
next to the wall we can get a cand'd : olution o/ thestudant's hel ght !

Suppose there are-30 students-in ¢ cligss’ We\uyse, aibcck or-szaie to mark on the wall and then
make three to fo,ur stuaErts Stand ay 1a|n§t\gQ\ Vil ant-neasure their height. The measurement of
heights of thede studeats are'54’,'5'3"~5'5" and 5'6"”. According to these measurements we
assume that-average, o Fall’ bave iirine class is 5’5", This is a candid solution.

Garote, spiition. 55 '

e hm' 2. LExact Solutlon)
“.flofind out the exact solution, we use a measuring tape.

Suppose there are only three students in a class. Mark the height on the tape and then read the
exact measurement from the tape.

COMPUTER SCIENCE-9 10
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Student | Height

1 5!4!/
2 5!8” . _ [
3 N | |

Toal a6 ||

After recording the helgh1 of Gvery dtidént v caiculate-the avi rage height of all the
studentsTiri ciassresmy the feilewing farrsdla:

2 il Sum ofheight —  16'6" cg
verage ‘u’l il =1 = = =
4 & Nuriber of Students 3
_ \.m,.tlle ayact'sgluuon: 5’6"
J ST Note. we can caleulate exact height of 30 students by applying the same technique.

v 1.2 FLOWCHARTS

LONG QUESTIONS
Q.1  Define flowchart. Write the importance of flowchart in problem solving.  (K.B+U.B)

Ans: FLOWCHARTS
Definition:
A flowchart is a graphical presentation of the steps to solve a problem.
IMPORTANCE OF FLOWCHARTS IN PROBLEM SOLVING
The importance of flowchart are as follows:
e Flowcharts are helpful to know about the steps used to solve a problem.
e We use symbols for each step, and these symbols are connected with the help of
arrows to show the flow of processing.
e In problem solving, flowcharts can be used to plan a solution.
e |If a flowchart is already there, we can quickly understand the way a problem is
solved.
e It is more effective to visualize a solution graphically than a text.
e A graphical representation also makes it effective to verify whether a solution is
correct or not.
e Itisalso a good way to communicate the solution of a problem to other people.
Q.2  How do you determine requirement for a flowchart. (Ex Q.5) (U.B)
Ans: REQUIREMENTS FOR A FLOWCHART —
In a flowchart we use input, output, decision making and processing L'y
e Inputs: Input means taking data from_the user. It is. iifip: ;*tant tq knn‘v how 5Ty
and what type of inputs are reqized. - o
e Processing: A flowclart also-zantsgins, p! ocessmv ‘stéps. The rrocessmg steps are
used for.performing célcylations ahd!storing the, resitis of calsulations. These may
inGitidy increasingidecy easmg valite, &dding/imditiplying/dividing two values etc.
e Decizign Maling] To, tletzrmina-whether a statement is true or false, and taking
aoplopwatt stepe accardingty, |s called decision making.

LA Cututs. Cu*r‘uts are used to display information and usually this information exhibits
s HiePrecessed results.

COMPUTER SCIENCE-9 11
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Problem Solving

Q.3
Ans:

Figure: Flow from input to output

Write a note on flowchart symbols. _ (K.B_+U 2y

FL OWCHART SYMBOLS [£,

Flowcharts explain a process clearly througiy symbols and tesi: 'I hbyl use. Joe‘r I shiapes
to represent different types of actiqnsor stens fiajpioczis.
Some widely used symbols ir flovecitarts aie ai Follows

Y Name
- S Elow tine |

_lfﬂllmM

IL IS use\ 10 feterinine the flow of steps in a flowchart.

|t indicates start and end of a flowchart.

( J L Thiminal
_.-__ '&l“._'*|— o -

N .
| J' s T ‘ Process

It represents operations to change values.

<> Decision

It shows a conditional operation that determines which one of
the two paths to take. The operation is commonly a yes/no
question or a true/false test.

/ Input / Output

It indicates the input of data from user or displaying results to
user.

If a flowchart doesn't fit on a page, then we use connector to
connect parts of a flowchart on different pages.

O Connector

Q4

Draw a flowchart to display the larger one out of the three given unequal numbers.

Ans:

(A.B)
FLOWCHART

i

..___;: l—h; ,_m_'] ‘ , | b
AR .

END

COMPUTER SCIENCE-9 12
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Q.5

Ans:

Following flowchart shows another solution to find a maximum value among three number
a,bandc. —

| __v; .I.niﬁL'EE‘Ej 4
o~ A o i ' ""——-T—;—J "
,'__:___ r’E" a\. N ! jp - -
f Dnttpia b!L“’bH"

F-E--—

Qutput ¢

Draw a flowchart to assign grade to a subject based on total marks and obtained

marks.
(A.B)

ELOWCHART

) 3
i II-\.\. y | L
. | L A e
L - k| | & e
= -
') (1 1 N
. | i 1 1 i
[ = R | i |
| A }
— v ¥ i -
. —_ T | ot
_ | L™ -
'.. 1 S -
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Input obtained rar¥s, /[0
A5 marks H ol & e

| Phriemiage = | \
| (ohtaings maris' - wtal markd:-= 100

JI ..i .. I.. { RS NaYE- Giada
F <G>
NO"’ES G-zade
NO ‘fE‘S G;ade
o>
MO

W
Print Grade

Q.6 Draw a flowchart to determine name of a week day from a given number where

weekdays are assumed from Monday to Sunday and their respective. (A.B)
Ans: FLOWCHART
v | IH_.: - | e
- .I.- "I .-.. | .

COMPUTER SCIENCE-9 14



Unit— 1

Problem Solving

numpers Trom 1 1o /.

._1.—1-"1 e
—
Inq:.ut ﬂumhéru ;

/ Print “Sunday”

END

COMPUTER SCIENCE-9
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Problem Solving

Q.7  Draw a flowchart to input 5 value one by one and determine if the given value is odd or

cven.

Ans: FL OWCKER

YRRy

-y — S [ |Count = Oj —_—
1 \ £ s ", <yl
AR = .

r ———— —-}/ Input number n /

k% i
" | . \ Increase count by 1 '

le—1

‘ Rem = nmod 2 I

Print n is odd

NO

Count is 5

YES

14,
|

@@\

Q.8 Draw a flowchart to find a sequence of odd numbers starting from a given number till

some limit. (A.B)
Ans: FLOWCHART
" ) 1, .:‘\".
! - .:'_!:' -~ ..'. [
A v a ™, \ . L P
-._'_ J ,x" | |
JI I
16
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Q.1
Ans:

Q.2
Ans:

Q.3
Ans:

Q4
Ans:

Q.5
Ans:

mMe Imi.

/Input number n, limit / -

I — 1=y

e T O
S5rn = 1 ?
LI e }
. - !./"
! _r'ﬁ*—-.— — Remis @ NO
e
Increase n by 1

YES o NO
<l (o)

Print n

Increase n by 2

SHORT QUESTIONS

rﬂ

Define flowchart. (K.B)
EFLOWCHART

Definition:

A flowchart is a graphical presentation of the steps to solve a problem.

What is the importance of flowchart? (K.B)

IMPORTANCE OF FLOWCHART
The importance of flowchart are as follows:
e Flowcharts are helpful to know about the steps used to solve a problem.
e In problem solving, flowcharts can be used to plan a solution.
What is meant by input/output? (K.B)

INPUT TPUT
Input/Output:D W -

It indicates the input of data from user or disnlaying re_sults--iu-'{é'er-. [ | e
What is meant by processing in flawchart?| — 1\ (1T L a2 (KB)
A flowchart.also contains processing steps. The lorecessing steps ace’used for performing
calculaiions and stsiind the restitsof caiculaiicns! Tiese may include increasing / decreasing
a value,=dcing ! muitiplying / dividirig.t/vo Values etc.

Symbot; |} L3

=, The/{oll¢wirig sy=ool is used for processing.
NN

What is the purpose of <_> symbol? (K.B)
DECISION MAKIN
The purpose of<> symbol to determine whether a statement is true or false, and

COMPUTER SCIENCE-9 17
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taking appropriate steps accordingly. it is called decision making symbol.

It shows a conditional operation that determines which one of the two paths to take Thie

operation is commonly a yes/no question or a true/false test. 1
Q.6 Draw a flowchart to convert Celsius to Fais renhelt tenyderatre, |/

Ans: FLOW CI‘ARI ! L\ N, o

LB

. IRRY {«mm
B TR LT it

Wi —

VS input number/celsius /
I {| JN T Fahrenheit
= {(celsius x 9) = 5} +32

)
/ Print Fahrenheit /

Q.7 Draw a flowchart to find acceleration of a moving object with given mass and force
applied.

(A.B)
Ans: FLOWCHART

/ Input mass, force /
4

Acc = force + mass

J
/ Print Acc /

Q.8 Draw a flowchart to findtiie voI e ofacube. | Ly T (A.B)
Ans: ' oL — |

COMPUTER SCIENCE-9 18
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vk e Vulme ;
[' edga, > ﬂdge Vﬁdg-: |

N |t / Print Volume /

Q.9 Draw a flowchart to find plain the interest on an amount. (A.B)
Ans: FLOWCHART

/ Input amount, rate, year /

)

Plain interest =
amount X (rate / 100) x year

/ Print Plain interest /

Q.10 Draw a flowchart to find the sum, product and average of five given numbers. (A.B)
Ans: FLOWCHART

/ Input nQ, nl, n2, n3, n4 / P
Sum=.n0 + nl-. £e v 03 indl .}-- B
! Product= n5)<ﬁ1KH¢an> nt | \ |
._|uvg-(10»<n1xn2> n_itnz)-.:| /
= _ { = _Pr;i Sum.
_ R Product, Avg
Q.11 Draw a flowchart to find the area of a parallelogram. (A.B)
Ans: FLOWCHART

COMPUTER SCIENCE-9 19
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/Input base and height / -

.

Arsa’= "JE e ¢ he! gft -l

i

' J | Q.22 Draw a flowchart to determine whether a given number is odd or even. (A.B)
Ans: FLOWCHART

START

/ Input number n /
¢

Rem = n mod 2

k L

/ Print n is even / / Print n is odd /

C

‘a

MULTIPLE CHOICE QUESTIONS

1. Pictorial representation of the steps to solve a problem is: (K.B)
(A) Algorithm (B) Flowchart (C) Map (D) design document— e N
2. Flowcharts are designed with the help of: e ol 3...-;(_k_.l;§‘;:.
(A) Symbols (B) Picture ";; ('3, Tirles _ (D) hioserot fhese
3. <> Symbol of flowchart rﬂprcsen is:) '_ . | :. .. ) - L (K.B)
(A) Progsssing (L) D=cus~':o>rx{1ai |r.y (C) Computatlon (D) Calculation
4. Asymbpl uhed in’ _flt-)\_/\_' chart for both input and output functions: (K.B+U.B)
_ Ju' A "_4/'&)"_F_‘a.'=_.l.eiogjramﬂ (B) Rectangle (C) Diamond (D) Oval
J 5. Flow lines is denoted by symbol: (K.B+U.B)

(a) — ® O ©1 (D) O

COMPUTER SCIENCE-9 20
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6. Symbol of processing is:

(B) G

w1

7. is symbol is used to start/er‘d the proqr"

D

(B) Léi___. . | -

| fcv

8. L/ aymbcl Lep roserrtnn vv'Chart:

(A)F rocas&mg.
[ I\ -

@

(B) Input/Output

() O

10.  The rectangle symbol in flowchart indicates:

(A) Processing

(B) Condition

(C) Input

11. In a flow chart parallelogram symbol represents:

(A) Decision making (B) Input/Output

r

© <>

(C) Remarks

vk

(C) Connector

symbol used to show connection in flowchart:

(B) <>

©) B

(K.B)

[
- (J)L_-.__J

“ U KB)

(K.B)
(D) branching
(K.B)

oL
(K.B+U.B)
(D) Output
(K.B+U.B)
(D) Processing

o
L
o -.\.
f :-__ - .:
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ACTIVITY QUESTIONS _
Activity 1.3 (A.B) W= s

discuss with your class teacher.

Investigate both the approaches presented to find a,maximum velie-zmeny three nuinhers-anic

compare them. Which approach_has adv'awtage(s) ove; the) otier? “Vrite lyour findings and

r—':'v_ ha_'t_“_ ________ & :_. ] Flowchart 2
STAH Tj
/ Input n[]. nl, n2 /
I}
Large = n0 Qutput a
Qutput ¢
9 END
|——7/ Print Large /
END
SOLUTION
Purpose L
Both the flowcharts find the greatest numbar out of 3 inqu . nnber : .'_ S _-_'_'-.T'___,_.f =

Eet er (1vurta Je O\'tl‘ nthei)

wARTS~N AR e?\eam ne (r....udlngs)

The first flowehart aeblares 11e .fO (flrst number) as

et stértss comparing itself with the other two
‘aumbers

TRlovichart 2 is better

while 2nd flowchart does not do this. It
does direct and simple comparison

o)

For both these two reasons the above
flowchart is better in performance
and memory consumption.

areaten and saves it-na variable (Large) and after

So it is complex and consumption of space.

COMPUTER SCIENCE-9 22



Unit- 1 Problem Solving

Activity 1.4 (A.B)

In the following flowchart, a user is supposed to provide the input value from 1-to 7, but it is
possible that the input value is less than 1 or more than 7. We need to take chre-of such/ valugs |
and display appropriate messages, like “Your valieiis less thani” ot %Y cair vaiue 1s Gie rhan
7. Modify the flowchart with respect to jroper ersorjinesages, | | |

To determine name of a week duy f" snialgivenr! umt er whiere-wezkdays are assumed
from Monda\.-tq Sunday ana theirrespeitive. '

COMPUTER SCIENCE-9 23
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( START :
,___f_._- )

:’J Iriaut number &

1.3 ALGORITHMS

,.A i)

ESTIONSSSRN -

Define algorithm and argue 9n its ro],a and -mpurtan ceiiin pmblcm *:0] nng (Ex Q3) (K B)
ALC ( R Hh

Definitior:” A
An algs=ithm|is a. .,;=t u’r steps tl} sb%q,n & pr olem. It is written in a natural language, so it
is easily; under »tanjcbl. by hisians.

Exérhpls: \

N Solaw e problem of preparing tea, we can follow the following steps.

e Start.

o Take a kettle.

e Pour water in it.

e Put the kettle on fire.

COMPUTER SCIENCE-9 24
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Add sugar and milk.
Wait till it boils.
Remove the kettle from fire. e

The above set of steps can hs called an algzrit; N ion tealoraparstics).

ROLE OF ALGOS#HVS N PRIELEN SCGLANG,

An algerithi has a vitz-rote i prolilem salving as itsrovides a step-by-step guide to the
proble n.solveras follgurs:

It isia bemnieta deseription ot tie solutlon

Gsually 'a admputer programmer first writes an algorithm and then translates it into
the-cqde c¢fsome programming language.

Sometimes, the designer of the program first makes a flowchart to solve a problem
and then encodes the flowchart into an algorithm.

The following figure shows the role of algorithm in problem solving.

[ | ;
Flowchart Algorithm Computer program
Figure: Role of Algorithm
Q.2  Explain formulation of an algorithm. (K.B+U.B)
Ans: FORMULATION OF AN ALGORITHM
There are different notations (keywords) to write an algorithm as in table:
Notation | Meanin
Start It is the starting point of an algorithm. Every algorithm must have one starting
(entry) point.
It is used to get input from a user and store it in computer memory with some
Input name.
Set It is used to give name to data in computer memory. It is also used to update
the value of existing data.
It is used to check the condition. For example, the condition like if (a<b). A
condition is evaluated as true or false. In case the condition is true then the
If Else statements related with if part are executed otherwise the statements of else
' part are executed.
Usage: Suppose a=5 and b=7, if (a<5) Set c to 10 else Set c to 20.
Writing else partis optional. T~ 0 (L
Goto It is used to transfer control to a Cﬂ“fam step of anarg. ,rltnm It«.s Msu 1l'\' e o
required in loops. Al=ARIEAn \ A
Output It is used to display\values=, " — % L 0 L
Stop |15 the terminatign point of an a1gnr|rh
Q3 Explain gfflcw—: .\,y of aho Nhrqs\:akh examyiie.

OR

Serr ose a 'oronlem s multlple algorithms. How would you choose the most efficient

_ J ," "Jn'i'é'?_Exp!aun'with examples. (Ex Q.4) (K.B+U.B)
3 | "..,IN:..S‘ )

EFFICIENCY OF ALGORITHM

There can be more than one algorithm to solve the same problem. Which one is better,

depends upon the efficiency of the available solution algorithms. Efficiency of an
algorithm is measured on the basis of two metrics as follows:

COMPUTER SCIENCE-9 25
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Q4
Ans:

A flowchart is a graphical representatls'r. of
the process to solve a problem. % nunien ynilerst ardcbl 7 Iancuage

1- Number of steps:

An algorithm is considered more efficient if it takes less number of steps to reach the results.

2- Space used in computer memory:

We have observed in algorithms that some data is stored in-cammLtel mainory wnlr' is
latter used to give results. An alqorithrh lising dery space! in €0 n)uicr Iamory is
considered more efficient \th respert to.-mampry 'space.

Explanation: — -

It is quite pussible that-cae algorithr takes less'space i memory and has more number of
steps Vhersas i€ otner algorithni-tekes “morg-memory and has less number of steps. In
this cas2 vhare s ‘a trade-off, batvcerr number of steps and the consumed memory. The
desicnel cerl tak2 Cecis-oir-according to the requirements.

l =xaraple 1:

L2¢s suppose we have two algorithms to solve a certain problem. One algorithm has N
steps whereas the other algorithm has N2 steps. In this case the former algorithm is
considered more efficient than the latter one.

Example 2:
We need to compute the following.
1+2+3+4+5+...+99
How can we find its answer?
Solutionl:
Different minds can find different solutions to solve this problem. One solution is to start
adding numbers from beginning and keep adding till the end.
Solution2:
Other solution is to start making pairs as (1 + 99), (2 + 98), (3 + 97), (4 + 96), (5 + 95) ...
(49,51) where each pair gives answer 100. We count the number of pairs and multiply
that count with 100 and then in the result we add 50 as it is nowhere in any pair.

Solution3:
n(n+1)
2

Another solution is to use formula where n is the last term. So, the solution is

. 99(99+1)

just to solve——=.

This example shows different approaches to solve one problem and if these approaches are

used in computer then accordingly there may be different memory usage and number of

steps.

Explain the differences between algorithm and flowchart. (K.B+U.B)
DIFFERENTIATION

Difference between an algorithm and a flowchart is just like the dlfferpnr‘e betwner*

story and a movie.

An montr m ’\/HtEu .'rhe stme. *:teps in a

Itis easy to draw._.

Itis 2asy-to, wirite

ne Dtl

It is easy to md-e;staru prprcm clvrqg\

|L Tuk‘l“ go5yie 50SErve flow from one step to | It is not very easy to show the flow from one

‘Ta taciiriiques to write an algorithm are easy
10 understand.

The usage of Goto makes it difficult to
identify errors.

step to the other.

' .\7Ibdifying a flowchart is very difficult every | Modifying an existing algorithm is easy as

time.

compared flowchart.

More time is required to draw a flowchart. Less time is required to draw an algorithm.
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Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Q4
Ans:

Q.5

Ans:

Q.6

Ans:

Al GORITHM

Definition:

| It is not suitable for very large problems. To solve a large problem, algorithms are helpful. |
SHORT QUESTIONS - —

Define algorithm. Also make an algorithm for preparlna tea:

KB U BHAEY

An algorithm is a set of st¢ps try ) Ve, 7 pfo )Iem .f s /it ariin a natural language, so it

§ easny dl\dk rstandshie Gy ushads.

To solvp t| '€, PIC blwn of prﬂpm ing'tea, we can follow the following steps:

Start:
Taxe a kettle.
Pour water in it.
Put the kettle on fire.
Add sugar and milk.
Wait till it boils.
Remove the kettle from fire.
End.
Write some advantages of flowchart.

ADVANTAGES OF A FLOWCHART
Advantages of a flowchart are as follows:
e Itiseasy to draw.
e |tis easy to understand problem solving.
e Itis easy to identify errors (if any).
e |t makes easy to observe flow from one step to the other.
Write some disadvantages of flowchart.

DISADVANTAGES OF A FLOWCHART

Disadvantages of a flowchart are as follows:
e More time is required to draw a flowchart.
e Modifying a flowchart is not very easy every time.
e Itis not suitable for very large problems.
Write some advantages of algorithm.

ADVANTAGES OF AN ALGORITHM
Some advantages of an algorithm are as follows:
e Itiseasy to write. -
e Techniques to write an algorithss.are easy te-cnd ersian 1.
e To solve a large problem), algorizhims are, h(*l*)ful '
Write some.disadvantages of algoritam.

\ LIEBL\_’AI\ E< OF ANALGORITHM ALQQRITHM

Some dj bcqvaw ages oil an élyoiitamaie as follows:
o Mloaifyihg'an existing-aigorithm is not very easy every time.

e 6 6 o6 o o c¢—=2

¢ b Sheiny e Tlow from one step to the other is not very easy.

=/ "Usage of Goto makes it difficult to identify errors.
What is the use of ‘set’ in writing algorithms?
USE OF SET

(K.B)

(K.B)

(K.B)

(K.B)

(K.B+U.B)

It is used to give name to data in computer memory. It is also used to update the value of

COMPUTER SCIENCE-9
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Q.7

Ans:

05

Ans:

Q.9
Ans:

Q.10
Ans:

Q.11
Ans:

existing data.
Write an algorithm to find the sum, product and average of flve qiven numbe“ -
(A.B) ; o

ALGORI i [ I

AL RNV

Step 1. Start

Step 2. Input numbers, n0, nj, N2,:55, ni
Step 3.Setsum to n0 +11 - r? +nd + 04,
Step 4.Setproiiuct 1o (i X1 sen2x ng ng’

Step 5. Set|dveragh th LT rl-riz+n3+n4

5
$iep 6 Datput sum, product, average
Step 7.End
Write an algorithm to find acceleration of a moving object with given mass and the
applied force. (A.B)
ALGORITHM

Step 1. Start
Step 2. Input numbers, mass, force
force
mass
Step 4. Output acceleration
Step 5.End
Write an algorithm to find the volume of a cube. (A.B)
ALGORITHM

Step 3. Set acceleration to

Step 1. Start

Step 2. Input number, side

Step 3. Set volume to side x side x side.

Step 4. Output volume

Step 5.End

Write an algorithm to find the area of a parallelogram. (A.B)
ALGORITHM

Step 1. Start

Step 2. Input numbers, base, height

Step 3. Set area to base x height

Step 4.Output area N 7

Step 5.End YRV SR

Write an algorithm to display the-arger’ orie out ot e 't n'eeglvun r.ur..n-ﬁr 5: "lA.B)
T Ak LSORITHM |
Step 1. Start. 1RE R -

Step 2(Tricut numisers, n0; r1 m\ AN
Step 3. JcHarq to no', PR S\
Step 4.1 nl'> iarge Set! I arge wonl

ste (5,01 n2 >darge Set large to n2

'.\I) €n'6.Output large

Step 7.End
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Q.12
Ans:

Q.13
Ans:

Q.14
Ans:

Write an algorithm to assign grade to a subject based on the achieved marks.

ALGORITHM )
Step 1. Start . &
Step 2. Input numbers, obtained_marks, totai, marks Y

kr\
Step 3. Set percentage to gbtamed _mar x10C
otad 7 T miake

Step 4 if.percenta'"e = 80 i“»el-gmde oA -, |
et —

if Lercer taqe >170 et grade to A

elsel |

of percentage > 60 Set grade to B

else

if percentage > 50 Set grade to C

else

if percentage > 40 Set grade to D

else

if percentage > 33 Set grade to E

else

Setgrade to F.

Step 5. Output grade

Step 6.End

Write an algorithm to find the interest on an amount.
LGORITHM

Step 1. Start
Step 2. Input numbers, amount, rate, years

Step 3. Set plain_interest to (amount X %j x years

Step 4. Output plain_interest

Step 5.End

Write an algorithm to convert Celsius to Fahrenheit temperature and vice versa.
ALGORITHM

Step 1. Start

Step 2. Input number, Celsius —

Step 3. Set fahrenheit to Ce'S'%XQJrsZ —~ =

Step 4.Output fahrenheit SRR RIRERY ..

Step 5. Inputnumber fahrani e T\ () vy Y

Step 6 Su CelOL 5 1 (f-ahle“]hmt \i )> LS

Step 7. Quiputi G elalus
1=|) 8. Enc. '

(A.B)

(A.B)

(A.B)
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Q.15 Write an algorithm to find even numbers in integers ranging from nl to n2 (where

Ans:

'-:'».Tf_
ANS:

10.

11.

n2 is greater than nl). _ (AGy
ALGORITHM - I« i

Step 1. Start W | |

Step 2.Input  numbers, nl, n2

Step 3.if (n1<n2) {

Step 4. if &3 mod 2 equal ) Qutdui nit

Step 5.5t n} 01+ '

Step 6.'901p Stepi3’

1 A _

Plep | f-na

=10W can we measure the efficiency of algorithms? (U.B)

EFFICIENCY OF AN ALGORITHM

Efficiency of an algorithm is measured on the basis of two metrics as follows:

1- Number of steps: An algorithm is considered more efficient if it takes less number of
steps to reach the results.

2- Space used in computer memory: We have observed in algorithms that some data is
stored in computer memory which is latter used to give results. An algorithm using
less space in computer memory is considered more efficient with respect to memory

space.

MULTIPLE CHOICE QUESTIONS
The steps to solve a problem is called: (K.B+U.B)
(A) Algorithm (B) Flowchart (C) Map (D) Design
Algorithm is written in which language? (K.B)
(A) Urdu (B) Natural (C) Programming (D) Binary
Algorithm include: (K.B+U.B)
(A) Input (B) Processing (C) Output (D) All of these
The word "algorithm' comes from the name of Arabic writer: (Do you know page no. 16) (K.B)
(A) Abu Qasim (B) Al Beroni
(C) Jabar bin Hayan (D) Muhammad ibn Musa al-Khwarizmi
The starting point of an algorithm is: (K.B)
(A) Start (B) Input (C) Set (D) Output e
Which one is used to give name to data in computer memory? A (KB B
(A) Start (B) Input (C) Set N (:))"Cd*put AP
Which one is required for loops? _ AT A NN O --(!\'.B)
(A) Start (B) Goto ) (L,m S t L (D) Gesput
The termination point of &n algezitim /s: Wi ) (K.B)
(A) Start — (2) (Jom AWt ’C) ‘%et (D) Stop
Efficidncly\of\e qurrthn is me UI’tG on.ife basis of: (U.B)
(A) Lretiiz 0 1y TB) 2 mefn:s (C) 3 metrics (D) 4 metrics

Let's supposevye heve tiwo algorithms to solve a certain problem. One algorithm has

_N steps|whartds the other algorithm has N2 steps. In this case which is more

dficleri? (U.B+A.B)
(A) First algorithm  (B) Second algorithm (C) Both (D) None

How many squares are on chess board? (Do you know page no. 23) (K.B+U.B)
(A) 100 (B) 80 (C) 64 (D) 50
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. . _ ] 1 45 ‘ [4!;_] ' @
The Figure shows a simple exainple of ¢ziculating , Gt L]
average of three numbers, 25. 4% aia 65. Wilite, ai) ; '
algorithm with Jtnede fixet valupy ta. calclate and -~ Add values —> 25 +45 + 65 =135
display averaje' valips. Moie 'that iry tis Tase no
input is_reguired Trom A user. Divide result by

a Sphere is %x zr>where r is radius. The formula for the volume of cylinder is zr*h where r is

radius and h is height.

ACTIVITY QUESTIONS

Activity 1.6 (A.B)

W= (s

1" Number—5 2" Nuniber ™, 3 Nijerdp ™

No. of values 135/3 =45

Example of calculating Average

LUTION
Step 1. Start
Step 2. Setato 25
Step 3. Set b to 45
Step 4. Set c to 65

Step 5. Set average to

Step 6. Output average
Step 7.End

a+b+c
3

Activity 1.7 (A.B)

Change the algorithm for finding volume of a Cylinder and Sphere. The formula for the volume of

To find the volume of a cube.

Step 1. Start

Step 2. Input number, side

Step 3. Set volume to side x side x side.
Step 4. Output volume

Step 5.End

SOLUTION
Step 1. Start

Step 2. Input radius =\ e N
Step 3. Set pi(n) to 3.1415 A '

L 4 ] -.'. J § . it 5 :. ... 1 L -|_ i . .-
Step 4.Set volume_sphere o= X pi X\ iradius X radinsK radis
— L | T 1 i |1 -

-

Step 5-Gutput '\'/dlu__rhq;}pne.re \
Step 6. Injilt feignt| | |1\

-, $%eD|7. Setivolitae cylinder to pi x radius x radius x height

|
Skep'8. Output volume_cylinder
Step 9.End
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Activity 1.8 (A.B)
Change the algorithm for finding the area of a triangle, rhombus, or trapezium.

To find the area of a parallelogram.
Step 1. Start
Step 2. Input numbers, base, height
Step 3. Set area to base x height
Step 4.Cutput area

p 1Sen
Scep'z. Input base, height
Step 3.Set area to % X base x height
Step 4. Output area
Step 5.End
Area of a Rhombus:
Step 1. Start
Step 2. Input d1, d2

Step 3.Set area to % xdlx d2

Step 4.Output area
Step 5.End

Area of a Trapezium:
Step 1. Start

Step 2.Input a, b, height

Step 3. Set area to % X (a+ b) x height

Step 4.Output area
Step 5.End

Activity 1.9 (A.B)

algorithms.

Compare the algorithm 9 presented in Section 1.3.4 with the following one and try to find
which one is efficient. Note that both are solving the same problem. In order to answer this
question, assume two values for nl and n2 and start count the number of steps used in both

Algorithm 1.9

Algorithm 9 (Section 1 .34 -+;

Step 1. Start

Step 2. Input numbers, nl, n2

Step 3.if nl is odd, setnltonl +7
Step 4.Output n!-—

Step 5. Set ni.te/nil

Step 6.if nl <nZ go'e S ep 44\

Step 1.Start —~ - :

Qtep z. ‘npm ni |n1bers _nl N2~
Step) 3.1° (nlk 'n2) 4

Step At (r-miod 2 equdi O) Output n1

Stgjso. Set nl to n1+1

Step 6. go to Step 3

Step 7.Eng }
sV N IR Step 7. End
WA N SOLUTION
Steps In the above algorithm (algorithm 1.9) | In the above algorithm (algorithm 9)
Step 1. | Algorithm starts. Algorithm starts.
Step 2. | It inputs two numbers ni(starting value) | It inputs two numbers nl(starting value)
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and n2(ending value). and n2(ending value).
Step 3. | If nl is odd, it increments 1 into nl to | It checks if nl is less than.n2 or not.. i
convert nl into an even number. e [ A (CAM
Step 4. | It displays nl i.e. it displays first evzri | It checksii nlis-evan brinei
number. _ ' LI g iy even ther digplay-itl as a first
00 fgven nuirper. |
Step 5. | It incremnints 2 in ai-(junp to hext ever, [ Jt-irctements 1 in nl. (jump to next
numiber) L0 O s =" number)
Step 6. | It repe:‘_g.glLJ_ltl_it_te 2nding Value. It repeats itself until the ending value.
r(Step'4, 5, 5licirepeated) to display only | (Step 3, 4, 5, 6 is repeated) to check if it
: 'e'\ en nu.nbér. is even or not and then display even
J' |_'_ ' number.
Step 7. | Algorithm ends. Algorithm ends.

So, Algorithm used in activity 1.9 is more efficient because it is very easy and uses less
number of steps.

1.4 TEST DATA

Q.1
Ans:

Q.2
Ans:

oooo'@—'

LONG QUESTIONS

Describe the importance of testing. (K.B+U.B)
IMPORTANCE OF TESTING
Testing is essential to point out the defects and errors made during finding a solution to
some problem. It helps in improving a solution. If one solves a problem and someone else
uses that solution for commercial purposes, then the commercial activities depend upon
the correctness of that solution.
Example 1:
If we develop a solution for finance management and some bank starts using it then any
error in that solution may result in a financial loss. So, testing is important for a solution.
Example 2:
A car is delivered to a customer after testing. Upon launching a new car, it is usually
tested with a robot driver who hits the car with a wall. It is used to test whether the air
bags and other security systems are functioning or not. Moreover, it also allows the car
designers to suggest further security measures to reduce the damage. This test can help to
make a car safe. So, testing helps to improve quality. —
Explain types of test data. B QUANELB),
ESTDA= o .. o =
Definition: A P VAN A
After solving a problem, ‘ve! need 5 test Whefhet the solutien fis (O‘ rect or not, and for
testing, yve naged “Test Data”.

_|
||J>

TV O_ TEQT JATA

Creatior 01 plcoe and sufficienttesi-data is one of the key activities to improve quality
of a solutidr, Eiechitype, cf soiution requires different data.

Tyres of| Test Data'include:

\akil test data

Invalid test data

Boundary test data values

Wrong data formats

Absent data
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Valid Test Data:

It is the test data that complies with the input requirements of the algorithm. If 2n
algorithm is supposed to take a numeric value between 1 and 100 as irpat.then any-vilie
between 1 and 100 is a valid test data.

Invalid Test Data: '

It is the data that does net-comp'y v with-<ne| Input’ repuirzmerts “of the algorlthm It is
necessary to make sure that'the-sélution corrzetly workis for-invalid values, shows the
relevant-mes iages not-.,.nc tr € usel thiat the.previ ide input values are improper.

A solut or} is 'S (5ted bnextraine values. For example to calculate interest we can consider
principal airourit as ) or ¢-very huge amount.

\Wibho Daia Forinats:

it 12.vise o check how the system reacts on entering data in an inappropriate format. For
example, giving an alphabet as input when a numeric value is expected.

Absent data:

It is also important to investigate that the solution still works if less number of inputs are
given than expected. For example, if a system asks to enter driving license number, then
every one cannot provide this information. It is important to see how the system reacts in
such situations.

SHORT QUESTIONS

Q.1  Define test data. (K.B)
Ans: TEST DATA
Definition:
After solving a problem, we need to test whether the solution is correct or not, and for
testing, we need “Test Data”.
Example:
If we want to test the algorithm to find the largest among three given numbers n0, nl and
n2, then we need three values. These values can be positive, negative or zero, e.g., (n0 =
5,nl1 =15,n2 = 3), (n0 =27, n1 =-6,n2 = 35), (N0 = 24, n1 =0, n2 = 11), etc. So, for
thinking about testing, we also need to think about test data.
Q.2  Name the types of test data. (K.B+U.B)
Ans: TYPES OF TEST DATA
Creation of proper and sufficient test data is one of the key activities to improve quality
of a solution. Each type of solution requires different data.
Types of Test Data include:
e Valid test data
e Invalid test data
e Boundary test data values e =2 U
e Wrong data formats i TV T N[ (¢
e Absent data ) AR \ ™
Q.3 D|fferent|ate between vahd tect\ até anainvalic test\data (U.B)
Ans: QJFFE‘B_’ I|TIATE. .

_lmi'ﬁfﬂ-.’il L

Invalld Test Data

It isthetes: deta that, cotngiies with the input
roqu.rar wnteed-tae algorithm.

It is the test data that does not comply with
the input requirements of the algorithm.

.} [1.ah aigorithm is supposed to take a numeric

value between 1 and 100 as input, then any
value between 1 and 100 is a valid test data.

It is necessary to make sure that the solution
correctly works for invalid values, shows the
relevant messages notifying the user that the
provided input values are improper.
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MULTIPLE CHOICE QUESTIONS

1. After solving a problem, we need to test whether the solutlon IS COFECHOr NGLARG
for testing, we need “ ”, : L KB
(A) Algorithm (B) Flowchart | (C) Testdota \ (D'w Detiun

2. Types of test data are: \ : = _ _ (K.B)
(A) 2 (B) 4 (A5 — (D)6

3. A soluticr is testes-gn extiiersie vales'is called:— (K.B)
(A) Vaig Test Dada _ A= " (B) Invalid Test Data
(C) Wrang Daie Formats: - (D) Boundary Test Data Values

4, Atest deta whick-complies with input requirements: (K.B+U.B)
(AL ValiaTest Data (B) Invalid Test Data
(C) Wrong Data Formats (D) Boundary Test Data Values

5. A test data which does not comply with input requirements: (K.B+U.B)
(A) Valid Test Data (B) Invalid Test Data
(C) Wrong Data Formats (D) Boundary Test Data Values

ACTIVITY QUESTIONS

Assume that you are glven an automatic

attendance system for testing. In this system, e e,
a camera observes each student entering in h =3 “ ! Q » ’
the classroom. The camera is connected to a “'ﬁ&(\ll{ F{;x A f(;,',fg.,'-'i"*uwir{f.,_,_._._.(?1
computer which contains the database of ) _”[:,,]' ).Z' 3 f‘(’&
pictures of all the students. The solution af <t DR i *h __Ji‘j‘\
; ; ; ¥ I N
compares each student with the pictures in T“y ' (,'J, W | T
database and mark the attendance is picture is o L I 4 ( L
found there. You are asked to provide test s 0 N e A W S T

data for the system. Write your points in a

way that can help the solution provider to

check and improve quality of the solution. You can think about different dresses in different
weathers, identical twins, different haircuts or any other points where one can look different in
front of camera.

SOLUTION .

The following test data will be provided to system in order to check the 5] .')rmap_c: gy |

accuracy of the system: - AP

e The students will be dressed in_differeft tlothes '\Mntm aid su nin| =r mifelrjdiong
with cap or without cag, Wlth _face Arask) Or without ¥ ate mas k glasses or without
glasses. _ /

e Mgiep /eL the tesks Of | \tude.xm’n bé-changed with haircut and without haircut and
alsG5y whering'sc' n0ol'pag|or witksut school bag.

e Stucents wilf hiave 0 stand In front of camera while smiling or without smiling.

¢ Simiiarly, studgents will be standing in different poses in front of camera.

A J'I' e | “th case of twins, their thumb recognition will be required.
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1.5 VERIFICATION AND VALIDATION _

LONG QUESTIONS - r1éa

Q.1  Describe verification and validation withgxamples ' N0 KGBEY.B)

Ans: VERIFICAT @ IN AND VALIDATION '
Verification: !
Verificatior-means to test if tle Sf)|LtI(| ie.ac tu iy sehang the sanmie problem for which it
was desicriea
Exampie. '
If you are asked ‘o' give-a solutlon for calculating compound interest then verification
tnezr|s to kincw tiza it is giving results for compound interest not for the plain interest.
./a I'_io. 0N
validation means to test whether the solution is correct or not.
For example, if you are asked to give a solution for calculating compound interest then
validation means to know whether it is finding the correct compound interest or not. If a
solution is verified, then it is validated with the help of test data.
Example 1:
Let’s assume that you go to a pizza shop and order a chicken pizza. You state your
requirement that it should be less spicy. You also expect that it would taste good. When
the pizza arrives, you can observe that it is a chicken pizza. This is called verification.
Now, when you eat the pizza, you can check whether it is less spicy or not, it tastes good
or not. This is called validation.
Example 2:
Let’s assume that you are asked to write an algorithm that takes as input a list of
numbers. The algorithm should display the list arranged in ascending order. After writing
the algorithm you submit it to your teacher. Your teacher provides a list of numbers to the
algorithm. If your algorithm displays a list of numbers then it is verified. Instead if your
algorithm displays an answer in yes or no, or displays something else, then it is not
verified. If your algorithm is verified, your teacher moves to the next step of validation.
He checks whether the list of numbers displayed are actually in ascending order or not. If
the list is in ascending order and no element is missing then your solution is also

validated.
SHORT QUESTIONS
Q.1  What s difference between verification and validation. (K.B+U.B)
Ans: DIFFERENTIATE
The difference between valid and invalid test data is as follows:-

Verification

..|.

-“mm*m;rﬁ'-
I?;eflr\'+ ori '\
Verification means to test if the ~ohu(n i< Tvaliation! m=an< '[L, Lest whether the solution
actually solvirg Te, same probie) for which it | iecorreet-of not.
w;:_‘_'_;_;_ AR by
! Example
If sqauare wkt(, i0_give a “solution for | If you are asked to give a solution for calculating
_rccu'cltlu compound interest ~ then | compound interest then validation means to
4/ Jrexification means to know that it is giving | know whether it is finding the correct compound
results for compound interest not for the plain | interest or not. If a solution is verified, then it is
interest. validated with the help of test data.
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MULTIPLE CHOICE QUESTIONSrat

1. To test if the solution is actually solving #iT2 same rr; siem Lr Wik it waj desiznea
means: ' (K.B+U.B)
(A) Design (B) Jerificstion - (C) Validation, '~ {([) Reservation

2. To test.wivether the ssiction'is correcy or rot\nieans: (K.B+U.B)
(A) Desigrn ) /=rif'cati(,n ~(C) Validation (D) Reservation

-E’IUME'L?-

J | %0.% Write a note on trace table. (ExQ.7) (K.B+U.B)
Ans: TRACE TABLE
Definition:
A trace table is a technique used to test algorithms, in order to make sure that no logical
errors occur while the algorithm is being processed.
Explanation:
The table usually takes the form of a multi-column, multi-row table; with each column
showing names of data, and each row showing values of the data at each step.
Example:
To recruit students for our school volleyball team, we need students having height
between 144 cm and 164 cm. To count qualified students, we develop the following
algorithm.
Step 1. Start
Step 2.Set countto 0
Step 3.Set all_heights to [154, 140, 155, 164, 144, 166, 160, 143]
Step 4. For each height in the list all_heights
Step 5. If height > 144 and height < 164 then Set count to count + 1
Step 6. Output count
Step 7. Stop
We can make a trace table for the above algorithm:
In the following table, the blank means there is no change and -- means that a value is not
concerned. In the following table Step 1 has no effect on data. Step 2 is assigning O _to_

count and in Step 3, list all_heights is introduced. In Step 4, there is no Criange ffqiy | | '

count and all-heights but the data 154 is stored in height. It-is.cofinp, 1reu in-Step 5 and thie
value in count is updated if data is-in given: ranqe Site ps & ana 5 ars | epvatm s0reach
value.

Step 2 _.—_"_\i—" - -

Step 3 _,___-.__:__'-._L_'- | 1154, 140, 155, 164, 144, 166, 160, 143]
_ SiEp A e 154

'._J' W Sep 4 140

Step 4 155
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Step 5 2
Step 4 164
Step 5 3 — o A\ WA
Step 4 - Y AN e T Ve
Step 5 3 B RIAERIREE Y '
Step 4 A Ay FaB AR I ERR=IE 166
Stepds | 4\ | e\ W A A :
Stepd | M) T Oy A e S -~ 160
Step 5 R RV
Sth4_____‘__'J[_ . 143
_._,ﬂEr-‘_:___ 2
J. RE )
| Step 7
SHORT QUESTIONS
Q.1  Why we use trace table? (U.B)
Ans: TRACE TABLE

A trace table is a technique used to test algorithms, in order to make sure that no logical
errors occur while the algorithm is being processed.
Q.2  Why we use invalid data for testing? (U.B)

Ans: INVALID DATA FOR TESTING
Testing an algorithm using invalid data ensures that the algorithm can gracefully handle
unexpected data inputs. If an algorithm requires your age in number of days but you give
date of birth as input then the algorithm may not work properly. The purpose of testing
using invalid test data is to detect such situations. In this case error messages are shown
as output. Moreover, this kind of testing helps you to improve the quality of solution.

MULTIPLE CHOICE QUESTIONS

1. The solution is working but not giving required results. This type of error is called:
(K.B+U.B)
(A) Syntax Error (B) Runtime Error  (C) Logical Error (D) Random Error
2. A technique used to test algorithms is: (K.B+U.B)
(A) Design (B) Trace Table (C) Validation (D) Correctness

ACTIVITY QUESTIONS
Activity 1.11 (A.B) ..mu

Write all the above discussed algorithms keeping in-aind the invalia st ddka- in plm; Clase. iwecher
may divide class in few groups and assign iiigm one, ol riore alg crlt.m (s Students.are“supposed to
discuss and rewrite algorithms so that\upan isvalid lmut | aporopliateimasé agr s pre displayed.

_____________,____

B e = T V< 02 L_Cﬁ
Algorithm 1 )\ |\ —_ 7 . \
To find the sum_pl__ogj_*hmd_c\@@g_ﬂ of i glven numbers.
Original, 7\ \\ |\ | & Apply Test Data
Step[1 1 3@t - Step 1. Start
“5p 2. Mput numbers, n0, n1, n2, n3, n4 Step 2. Input numbers, n0, n1, n2, n3, n4
Step 3.Set sumto n0 + nl +n2 + n3 + n4. Step 3. If (n0, n1, n2, n3, n4 are positive
Step 4. Set product to n0 x n1 x n2 x n3 x n4 integers) goto step 4

else print “Invalid input, Enter only
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n0+nl+n2+n3+n4

5
Step 6. Output sum, product, average
Step 7.End

Step 5. Set average to

Algorithm 2

positive numbers” goto step 2
Step 4.Setsumton0+nl+n2+n3+n4.
Step 5. Set product to n0 x pg< N2 3 n3 K-nl

nu nL4>n,")+"1'2 =R

S ep 6. Set meraoﬂ {0\ S = =

“Steo 710! ltpu1<um, l)mdu ct/ average

Sten & iznd

To find acceleriti ) cf a muw ¢ 0hjeCT With g'iven mass and the applied force.

' Slten) 2. wiput numbers, mass, force

Apply Test Data

it

)1“3; $

force
Step 3.Set acceleration to ——
mass

Step 4. Output acceleration

Step 1. Start

Step 2. Input numbers, mass, force

Step 3. If (mass, force is positive integer)
goto step 4
else print “Invalid input, Enter only
positive numbers” goto step 2

Step 5.End Step 4. if (mass is equal to 0) print “cannot
divide by zero” goto step 2
else goto step 5
Step 5. Set acceleration to force
ass
Step 6. Output acceleration
Step 7.End
Algorithm 3
To find the volume of a cube.
Original Apply Test Data

Step 1. Start

Step 2. Input number, side

Step 3. Set volume to side x side x side.
Step 4. Output volume

Step 1. Start
Step 2. Input number, side

Step 3. If (side is positive integer) goto step 4
else print “Invalid input, Enter only
positive numbers” goto step 2

Step 4. Set volume to side x side x 5|de

Step 5. Output volume _

Step 6.End i N | o | e

"Angiy Test Data

Hbep 4.5

Step 5.End

Algorithm 4 \ =
To find the area of-3 parallelomqm AR
Original PARIS a AT

Step 1. Start \ L
Step 2. lanuif numbers) Las0, cignt
mp 2$Etareatn-ase x height
Sutput area

Step 5.End

Step 1. Start

Step 2. Input numbers, base, height

Step 3. If (base and height are positive
integers) goto step 4
else print “Invalid input, Enter only
positive numbers” goto step 2

Step 4. Set area to base x height
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Step 5. Output area
Step 6.End e
Algorithm 5 ' 1
To display the larger one out of the three given numigers. - . % | B ’
Original - _L Apply, Tosi Cata) | |
Step 1.Start | Sten | Start _ I
Step 2. Input numiels, n0..n1; u2. L |1, Sted 2, lapgi iumbers, n0, nl, n2
Step 3. Set largestc, n®) | Siep 3. Set large to n0
Step 4.if nl > largz Set) Iaigo te nl Step 4.if nl > large Set large to nl
Step 5. ii2 > lerge Set lavge 10 n2 Step 5.if n2 > large Set large to n2
L brep|e "Ju“” arge Step 6. Output large
Loten 7.End Step 7.End
Algorithm 6
To assign grade to a subject based on the achieved marks.
Original Apply Test Data
Step 1. Start Step 1. Start
Step 2. Input numbers, obtained_marks, Step 2. Input numbers, obtained_marks,
total_marks total_marks
Step 3. Set percentage to Step 3. If (obtained_marks, total_marks are
obtained _marks positive integers) goto step 4
total marks =100 else print “Invalid input, Enter only
: ~ positive numbers” goto step 2
Step 4. éll‘sréercentage >80 Setgradeto A+ Step 4. if (total_marks is equal to 0) print
if percentage > 70 Set grade to A “cannot divide by zero” goto step 2
else else goto step 5
if percentage > 60 Set grade to B Step 5. Set percentage to
else obtained _marks <100
if percentage > 50 Set grade to C total _marks
else Step 6. if percentage > 80 Set grade to A +
if percentage > 40 Set grade to D else
else if percentage > 70 Set grade to A
if percentage > 33 Set grade to E else
else if percentage > 60 Set grade to B
Set grade to F. else e ([ J
Step 5.Output grade , if percentdoe s 5b 5e r*r e 19 C. .?_". =
Step 6.End L\ Elsa 1\ o
e £ i oe'rcel taqe >\ 40 Set grade toD
~ f ‘ BIRY: !se
/ Yo oL ~if percentage > 33 Setgrade to E
B else
] Setgradeto F.
A\ I‘- | Step 7.Output grade
SIS Step 8.End
Algorithm 7
To find the interest on an amount.
Original | Apply Test Data
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Step 1. Start
Step 2. Input numbers, amount, rate, years
Step 3. Set plain_interest to

rate
amount x — |x years
( 100 j

Step 1. Start
Step 2. Input numbers, amount, rate, years
Step 3. Set plain_interest t¢~

( '-'rat\\

arno! mt - I yed. rL
100, Y

Step 3. Set fahrenheit to cela%sxS) +32

Step 4. Output fahrenheit
Step 5. Input number, fahrenheit

Step 6. Set Celsius to (fahrenheit —32)><g
Step 7. Output Celsius

VA

Step 4.Output plain_interest Step 4 Oufout Dla-n_mter.ecf
Step 5.End 0 L LY A J_Su.p 5 Era”
Algorithm 8
To convert Celsiug ¥ o__ame_nbt it tﬂT.perature and vice versa.
On" gl 3 Apply Test Data

ste0/ 15l B Step 1. Start
\te,u 2. Input number, Celsius Step 2. Input number, Celsius

Step 3. Set fahrenheit to ceI5|+s><9 +32

Step 4. Output fahrenheit
Step 5. Input number, fahrenheit

Step 6. Set Celsius to (fahrenheit —32)><g
Step 7.Output Celsius

Step 8.End Step 8.End

Algorithm 9

Find even numbers in integers ranging from nl to n2 (where n2 is greater than nl).
Original Apply Test Data

Step 1. Start

Step 2. Input numbers, n1, n2

Step 3.if (n1<n2) {

Step 4. if (n1 mod 2 equal 0) Output nl
Step 5. Set n1 to n1+1

Step 6. go to Step 3

}
Step 7. End

Step 1. Start

Step 2. Input numbers, n1, n2

Step 3.if (n1<n2) {

Step 4. if (n1 mod 2 equal 0) Output nl
Step 5. Set n1to n1+1

Step 6. go to Step 3

}
Step 7. End
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11
1.

Ans:

5.

A J ,
% W '1)|

7.

Answer the following questions. S B
In a farm there are some cows and birds. If there are total 35 hﬁ"ld\. 3 wdlﬂ‘ .ega th =n h' i
many cows and birds are there’> - A ! L

{F"'

&J{

SOLUTION
Each cow has 1 head and 4 legs. Each bird has 1 head and 2 legs.
Let x = number of cows and y = number of birds
Thenx+y =35
4x +2y =110
Multiply the first equation by —2
—2X-2y=-170
Add the equations
—2x-2y=-170
4x + 2y = 110
Then
2x =40
Then x=20
Put this in first equation
20+y=35
y=35-20=15
So, x = number of cows = 20 and y = number of birds = 15

Define problem analysis. Explain your answer along with an examplg: .E - ' (K“{hre%) uu

See LQ .2 (Topic 1.1) N N .f','-- S
Define an algorithm and argue on us*“ole awd r1p )rw arM m probl‘em coI 'mg’ K. B+U. B)
See LQ.1 (Topic1.3) | |

Suppose_a-roblem has- multrpie aI qo .thms,; u/v V\sealu you chovse the most efficient
one? L)_(;Hdlt’ \v.‘i‘h exa‘r\p b, ™ \ (U.B+A.B)

See LG, 3”’00c il '-’)

) I—'Q\Jv do! yo-u déterr. Qi r:vrequwements for a flowchart? (K.B+U.B)
el opic 1. 2)
;xpualn types of test data. (K.B)
See LQ.2 (Topic 1.4)
Describe a trace table. (K.B)

See LQ. (Topic 1.6)
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1.2
1.

grwNREE

Choose the correct option.
Which solutions are not reached through proper algorithms or work planning? (U.B}
(i) Prepared solution (1) Candid solution p
(iii)Strategized solution (iv) Best solution ™, | | _
is a graphical represpntatlor of an atgur thay, e (K.B)

(1) Matrix (1) 5rapa
(ifi)Flowchart ' B W\)‘ olutinn
Which syzigol in the-fiswihart is used ta mtre. staircor end the flowchart’> (U.B)
(i) Terminal (1) Connector
(iii)Process ' (iv) Decision

o\ means o fest |f the requwed solution is there. (K.B)
(|\ \/eriticeting (if) Algorithm
(il P "alidation (iv)Flowchart
ma error, the solution is working but not giving required results. (K.B)
(i) Random error (i) Logical error
(iii)Syntax error (iv)Runtime error

(i) A (i) 1N () I () N i) |

Fill in the blanks.

Before problem solving, we need to first a problem. (K.B+U.B)

An algorithm produces a defined set of (K.B)

A flowchart utilizes various and to map out the order of steps. (K.B+U.B)

In flowcharts symbol <> is used to show a (K.B+U.B)
IS used to test the solutions. (U.B)

ANSWERS

Analyse BN Steps Symbols, text Decision making Verification |

1.4 Draw the flowcharts for the following problems. (A.B)
1. Input two numbers nl and n2. Determine whether nl divides n2 or not.
Ans: SOLUTION

START
/nput Number n1,n2/

v

Rem = n2 mo<n1 l e [ |

9y

] 1 \'
YiS L

1 -
5\ T TG Remiis 0 -

) | e e | s e, | s o

'-./p"-_-i'th , 1 -;l_i\_u'd.»:s n2 /Drmt n1 don't divide 7/
Moo in o /

e | b i N |

END
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2.

Ans:

3.

Ans:

Input a year and determine whether it is a leap year or not.

SOLUTION

/ iy )utY=ar !
e | i __-" L_,-..I__. .,_—-.-_/

|
et
|
& i L .. §

A

,’2 m= year mod 4

Y

N

4

/Drint year is leap yea/

/’rint year is not leap yea/

END

Input a number and calculate its factorial.

/ Print fact /ANO"'

JL—

SOLUTION

/nput number r/

v

fact=1

i~ If\.\_-"'\.‘

— % LY | | 1 |
—.&;—;- _I-I.\-‘:_-"— - 1

_—

hacf -fact *n

|."

v

decrease nby 1
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4.

Ans:

5.
Ans:

Find LCM (Least Common Multiple) of two numbers.

5

SOLUTION

‘nputA B'7_ T WY (2D

_'__l L
'. || .' A '. UL T |
__ T T | T T

i
i -

-I l___

.-___:- —h

| ~ A
<\ N\ T TovER SRTI.S\ \/ [DVD=A.DSR=B]

7vf
| R=1 |

v
[R=DVD mod DSR |

Yes

No
HCF=DSR

LCM=AxB/HCF

Input a number and display its factors.

SOLUTION

f=1

v

I
Input number n — [ =
i e N A

N VUL N ]
’f‘ "/ '\

'1
ey

No Print

!

increased f by 1 I‘—J

e 1 " 1 Ty [ 1
- ...:*'_.'Mx [ | e

L |
(1 AW
."'-..L e
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. B B code is A25 PrlnF fine is 1000-5000 /
. | N L and imprisonment upto 1 month /

Unit- 1 Problem Solving

Activity 1.12 (A.B)
Design a flowchart to calculate fine amount for Pakistan motorway. Fine is imposed accordlr‘u

to the following coding scheme. Input a code and display the respective ouhx

AL L1 " 00 | |Upto 6 Months
A21 Obtalnlnq or Applymg for a dr\ln; lllcef\cb witae ‘Jt500-1000 Upto 6 Months

Driving when disqualifiei ™

A22 Offen« =5 rvla ng e con »tr 1ction.otiekicle” 500-1000 |Upto 6 Months

A23 |Offence iclatirg 1o 'permuite 1000-2000(Upto 6 Months
A24 [@verloadiny cfiacods 15 % in excess of permissible limits. [1000-5000/Upto 1 Month
ARk -l‘lir\;]t_iltrs.ﬂaa.ng of passengers 30 % in excess of perm|SS|bIe1000_5000 Upto 1 Month
For more codes, visit http://nhmp.gov.pk
Make the flowchart more comprehensive by adding more codes. Make your algorithm on a
chart. Display your chart in your school or community for further awareness on traffic related
crimes and their penalties.

Respective teachers can request school administration to arrange a traffic awareness campaign
for the community. Students can display their charts as part of the campaign.

SOLUTION
Input code
code is A20 Yes ) ?rint fine is 1000 /
and imprisonment upto 6 months / 1

code is A21 ) Pm’)t fine is 500-1000 /
and imprisonment upto 6 months /

No

Print fine is 500-1000 /
code is A22 L
and imprisonment upto 6 months /
2 f e | = LY
codeis A23 Print fine is 1000.2000 S RSN U Y e
and lmprlsonment Unto ‘:months =11 - i W . [ 5 -
e W N T - Y LY e

e \—
Y /elky\_ Ay Pl -t firle'ss 10uu“’)0( -/
A N '\-:-nd\\:\g sonmefis=250 1 month /

End -~
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Unit- 1 Problem Solving
ANSWER KEY

1.1 PROBLEM SOLVING STEPS

D SNl AW - XA
HERRN

2 rLQWEARTS

NRNRS- 5B .H B -F

A BIFI D ] 5 I
B BENDEl B FJ A
C
1.4 TEST DATA
BHcHCcHoHA AH:-
1.5 VERIFICATION AND VALIDATION
1 2|

1.6 IDENTIFICATION AND CORRECTION OF ERRORS
1 73 B |

|
[3)

COMPUTER SCIENCE-9 49



