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Programming Logic using Algorithms

* An algorithm is a step by step procedure to solve Iogica
mathematical problems.

* A recipe is a good example of an algorithm because it says what
must be done, step by step. It takes inputs (ingredients) and
produces an output (the completed dish).

* The word ‘algorithm*‘ come from the name of a Persian
mathematician called (780-850).

* An algorithm can be called a "list of steps”. Algorithms can be
written in ordinary language, and that may be all a person needs.

* In computing, an algorithm is a precise list of operations that could
be understand by the a computer programmer.

» Algorithms are written in or
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https://kids.kiddle.co/Pseudocode
https://kids.kiddle.co/Flow_chart
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* A flow chart is a series of stages in time where the last stage is
the product / result / goal.

Or in other words
* A planned stages of some task.

e The flow chart uses boxes, arrows and other elements such as
diamonds, parallelograms etc.:

* Arrows show the order of the steps.
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e Computer programs are made up of the three basic structures

* Sequence,
e Selection, and
* Repetition.



Sequence
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* The sequence control structure is defined as the straight

forward execution of one processine step after another. Here
is the general form of a sequence. —

| Statement o

l
Statement b

I

l

| Statement ¢
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Example |

* A flow chart is required to read three/

numbers, add them together and
print their total.

Input Number |

‘ ]
/

/ Input Number 2
/ Input Number 3 /
Total = Number | + Number 2 + Number 3

/ Print Total /
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Try this ....

* Draw a flow chart to input three
subject marks, calculate the total and
average marks and print both total

and average marks.
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Answer

Input Marks I, Marks 2 and Marks 3

v

Total = Number | + Number 2 + Number 3

{

Average =Total / 3

!

/ Print Total /
v
/ Print Average /




Simple Selection

St  Simple selection is selecting one
option out of two given options
under a certain condition.

Is
Conditio
n?

Option |

 Simple selection has one
condition with two options. A

selection is made out of the two/ Option 2 /
options. If the condition is true,
one option is selected and if not, S J
the other option gets selected. [

* We use ‘if-else’ block in scratch . -J

to represent simple selection ]




Text Book Example :

( S::n) Decision/Condition

Show 1t 1s
'head'

/ Show 1t 1s 'tails' K

clicked

say for @) secs
= &' What side did it land on? L L1

s Sidelanded to answer

Toss the coin

Option |

if Side landed =

say [I%%] for @ secs
else

say for € secs

then
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Going to the Play ground or the Library according to
the weather condition

D)

/ Find out the weather condition/

Is today a rainy day?

To go to the Playground /

/ To go to the Library/

4‘4
(End )




Example 2:
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» Draw a flow chart to input average marks of a student:

find the either pass or fail.

/ Input Average Marks /
v

Is

Average
Marks
>50

/ Display “Fail” /

End

Display “Pass” /




Example 3:

«ere o Draw a flow chart to find the eligibility for voting in an €

/ Input Age /

/ Display “You are not eligible to Vote ” /

End



Home work
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~* Draw a flow chart
to display whether
an input number is
‘odd’ or ‘even’.

[

Input Number

/

v

Is

Number
MOD 2

Display “Odd Number”

Display “Even Number ”

End




Selection out of many option (Multiple Selec
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Exa m P I e I (Lamp doesn't wnrl:]

* A simple flow chart which
shows what to do when a
lamp does not work

Lamp
plugged in?

>

Plug in lamp

> Replace bulb
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Example 2

¢ Here the
flow chart
displays
the way
of giving
final
result of a
cricket
match

Input ScoreA and ScoreB /

v
If

/

ScoreA>
ScoreB

Display “The winner of the match is Team A” /

If
ScoreB >
ScoreA

Display “The winner of the match is Team B” /

[

Display “The match drawn” /

End



say [EEMEEE for € secs
= input Team A& Marks BELLRTET

ot Scoref e answer

- input Team B Marks BEL DT ST -

ot ScoreB o answer

if ScoreA > ScoreB then

1" The Winner of the Match is Team A fﬂfEEEI’j

ScoreA < ScoreB then

=" The Winner of the Match is Team B fnr'EEEE

e The Match drawn REIE 2 S
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By referring to the flowchart, indicate whether the given statements are ‘true’
or 'false".

a) Condition 1 in the flowchart 1s
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executed first. (True/ False)

Instruction | |

b) Instruction 1 does not execute

AL T LR Condition 1 Thstruction |2
(True/ False)
Yes
¢) Condition 1 1s executed after Condition 3 :
Instruction 1. (True/ False) oncion ot s o
Yes

d) Execution of Instruction 3 Instruction | 4

depends only on condition 2.
(True/ False)

¢) For Instruction 4 to be executed, both condition 1 and condition 2 must be
true. (True/ False)

f) Whatever the outcomes of the conditions may be, Instruction 1 and one
another instruction will be executed. (True/ False)




s

An Swe rs By referring to the flowchart, indicate whether the given statements are ‘true’
or 'false'.
Musaeus College
Colombo Fa|S e a) Condition 1 in the flowchart 1s Start
a) executed first. (True/ False)

b) True

b) Instruction 1 does not execute

under any condition. — 12
C) Tru € (True/ False) Instruction
d) False ¢) Condition 1 1s executed after ]3|

Instruction 1. (True/ False) L TE LT

e) True

T d) Execution of Instruction 3
f) rue depends only on condition 2.
(True/ False)

¢} For Instruction 4 to be executed, both condition 1 and condition 2 must be
true. (True/ False)

f) Whatever the outcomes of the conditions may be, Instruction 1 and one
another instruction will be executed. (True/ False)



- Text book example

Toss the dice

set Value to answer

/Get the value/

Show wvalue

as "1" In the scratch program ,
Show value we use 5 if-else blocks

as "2"
— /_. to represent 5
as "3" Decisions/conditions

Yy [ Show valus of the flow chart 4
[ Show value [EETAR b R o
as "'5" b

say B for 9 socs




@2 Example | /

~* Draw a flow chart to
display the results for
given average marks

Display “Result = A” /

/ Display “Result = B” /L-
/ Display “Result = C” /L
/ Display “Result = S” /L

/ Display “Result =W” /

e

yes

No
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Activity 3.2

Consider that, a school has four houses namely Metta, Kanmma, Muditha and
Upeksha_A flowchart to assign students to themr houses 15 given below. Houses
are assigned based on the remainder after dividing the admission number by

4.

Femainder | Honse
0 Metta
1 Kamma
2 huditha
3 Upeksha

"y
_‘,.-" Get Admission No ),—"

¥
|Remainder = Admission No MOD 4 |

Here, the remammder 1=
Admission No. by 4.
e.g. - Admission Mo. = 342

85
4]
iﬂé}
_ 22
_20
2
FM2MOD 4 =2

\




Answer the following questions.

1_ A number that cannot exists as a remainder
1) 0 22 3)3 41 4

2_ A surtable remaimmder for a student assigned to Upeksha House 1s:
1} 3 22 31 430

3. How many condittons are there m this flowchart?
1)1 22 3)3 41 4

ask [Ty and walt

sl Sausder of smadents My answar

say DN for € secs

roepalil  “urvdver of seasbeery

8 Vet bs O adhmiesien pamiber7 |8

st Hrmsmder to answer mod

say ECCIESIIM for © secs

" Remainder = [J] then

zay T for € secs

& —— Es




Repeat block

Place for the
instructions for
repetition

Place for the
instructions for
repetition

Forever block

Instructions for
repetition

E




Text Book Example |
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(Begin) * A water pump filling wate

¥ tank. The pump is operated until the
/ struct o operate thﬁ/ tank becomes fill.

water pump

Y
— | Water flows into the tank

Y

Is the tank
full?

Instruct to stop the water
pump

Y
(End)




Example |
™ e Flow chart displaying the
way of using a telephone to

dial 2a number

Start |

P

/" Read Phone P
74 Number ///

4

Lift the receiver

% ;
b 4
’” \\
/’ N
/
/ N
/ . No
/" Isthere’ ™\ :
¢ dial 5 % Putdown the receiver |
\ adialtone? ~
\\ /v/'
.\ 4
7
(SN
4 '

Dial the number

Speak

4

Put down the receiver

[ Stop
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Text Book Example 2

( Begin )

» — Displaying numbers
from | to 5

Number

oA W|N

‘ Number = 1

Output

number 5 or
less than 5?

Vi | W N

/ Show number /

Add 1 to number




Example 2 Csan >
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- Flow chart to B i
print numbers 10 ’l

to | Print 9 9
True £ 8 8
v 7 7
n=n-1 6 6
P ] 5 5
7 4 4
is n>07? 3 3
2 2
FaEse | |

l 0
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Example 3

* Flow chart to input 5
numbers and display

Count =0, Total =0

V.

Count <5

Input Number

!

Total = Total + Number

v

the total
Count | Total | Number | Output
0 0 20
I 5
2 7
3 11
4 17
5 20

Count = Count +1




Text Book Example 3

» Consider ([ Begin )
marking Y

attendance of
students. If the
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/ Call out student’s name /

No

student is Is the student »| Mark O for absence
present, the present?

register is Yes

marked with |.If Mark 1 for presence

student is absent
it is marked with Yes

0

Any more names to
be called?

End




Display the first multiples up to 12 of given number.

F1ci 4@ Enter the Number BETILiBR 18

set Number to answer

set Count  to Y

repeat untii  Count > ]

’

set Multiple to Number * Count
’

say | Multiple

>

change Count

\

Input Number

Count =1, Multiple =0

v

Multiple = Number * Count

v

\

Display Multiple

v

Count = Count +1

yes

O 0 N o0 U1 h~h W BN

5 I 0

5
10
|5
20
25
30
35
40
45
50
55
60



Programming with Nested Repatition

e Example |

PO A
'\:\\\ \
: -‘.\\\ ~'~. -
§ 4 L .
il /
X o/
.
X /
/" . &
X 7
S < /'1‘ D \
'/
\ ‘ ‘
AN
ad N
’ AN \\
» - - '
turn’)mdeqre% / \ :
- —_ / uh
= -
’ . :
13
change pen color by m -t

turn r) 9 degrees 2% e
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' Thank you

e Have a nice day........

Prepared by Kinkini Kumarage



