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Algorithm

» An algorithm is 2 complete step-by-step procedure for

solving a problem or accomplishing a task.

» BE3w® 00D Bes@® e BwdIsY BwdO Bedmo
D085 8By OB Besc®B.
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An Algorithm must be...

@® BERwn & @moewsi® @ilun mE Wrw.

(Be Precise)

»EHE B . (Be Logical)

8B B® o OB B ¢ynw. (Be Effective)

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
Al 2rEa® - @06 oE8m &odd - @ [OSed Bex Semed - Omed

B @m e oS Ow @gne. (Terminate Eventually)
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Representing an Algorithm...

= O8O wOwsY / 8w wdwxy (Flowcharts)
= Pseudo Codes (93025 om)

= Structure Charts (goma® 63093 )
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Flow Charts

" 51250 @m0wO BwddnsY Bwdo 9a8un mOm ¢ Dwe®R /
OELONA.

= Itis a step by step Diagrammatic representation of the program

» 23:® 28w ® BBwW® woodne 85 Bouenns »0%) Cod.

= Each type of task is represented by a symbol

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
Al BrEd - B0-6 @Ec‘bm\) 3)088 ®) [OSed Bem Bemed - Omed
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) e50023 BEWI @WIDBIBN 302 )
Standard Flow Charts Symbols

\

Diagram Shape Representation
830@2I DB D& BENEs
BEB® 8wz gao®®e
( ) Oval | ®0cw / @edtdomns @0nd @835y
Start / End of a Program
Parallelogram / ©»oegw et e B3O owd
/ yBcomye RO

Input / Output of Data

wagfemdengyw / Rectangle 8w 8¢B8® Processing
©@Ci®aew / Rhombus BSen HR@
< > Decision Box

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
e Bad - 806 oS8 a§odd - @ [OkSedE Bex Semed - med
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Standard Flow Charts Symbols

Diagram Shape Representation
800D & BENEs
Das¥mews / Circle 0 B® @O 88w O O
08 om0 2 @®dsTD
WIS TSION
Connection
EmcEw / Arrow erm ®E W E@0d
> XSV IO
Direction of Flow
- e 8ww / Sub Process

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
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qzééggﬁ@w%ﬁ 89553 288
A Typical Algorithm C sar )

@Ie®J HE@DITHO OB Bedsieny / In:)uts /
gBcm@B IBRCO wewo ¢c¥n oo I 4

Calculations

OHBG OB FICW eB5IDOE.

Most simple algorithms that you will develop will i
/ Outputs /

involve inputting some data, performing some
calculation and finally displaying the output.

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
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SO0 cqoéadéﬁoos
Simple Example

b e Briecesy 88 08O wo®.
» Consider the process of getting up in the morning and going to school.

Briecsy 852® / Wake Up

6{21@6(5{ 2:8® / Get Out of Bed

Sren O ewde3® / Have A Shower
Besco ®183® / Dry Yourself

a1c® &8® / Get Dressed

C 18D @00 ©1B3® / Have Breakfast
D10B 836050 o R® / Pack Bag/Lunch
8Ox0® / Leave

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
Fsedn BEd - 06 ot aHcdd - @ [Odked Bexm Jemed - Omed
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The logic constructs

) R0 ® Besec® ®E® wONHmHBLT 92Cun BCe®8 §Ewoe» 3

l](

*\'\

W

2 ©wWaoOA.

» It has been proven that three basic constructs for flow of
control are sufficient to implement any "proper" algorithm.
- Sequence
- Selection

- Iteration / Loop

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
Ao 2rEa® - @06 oE8m &odd - @ [OSed Bex Semed - Omed
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L . 4 ;) w J
SEQUENCE -
» O o8O gy DO 2EwwR anB8EeDEsY B¢B3OL.
Ewwsy Bwo a8 BEDEO® Hwix®xm 8®¢ 8¢ed.

SEQUENCE is a linear progression where one task is
performed sequentially after another...

iy

v Vv

A 4

solution steps must follow each other in a logical sequence

A 4

Statements are executed in the same order as they are
written.

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
i Bad - 806 oS8 a§odd - @ [OkSedE Bex Semed - med
N
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Simple Example

» e Brsiecsy 88 80RO wo®.

» Consider the process of getting up in the morning and going to
school.

Briecsy 898® / Wake Up

areecsy 918® / Get Out of Bed

S O ewde3® / Have A Shower
Beseo ®133® / Dry Yourself

a1¢® &8® / Get Dressed

CC1e8) @wad ®A® / Have Breakfast
D10B 830 oo R® / Pack Bag/Lunch
8O0® / Leave

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
Fsedn BEd - 06 ot aHcdd - @ [Odked Bexm Jemed - Omed
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BOWNDY | | Loy
Note

251® 208w HC BBwWO® BEOED®O i &™. ¢ - &ecsy e 53O
30O,

Certain events must occur in a particular order . Example, we should get
out of bed before a shower.

g ® mbwwes’y 8eB30 end aBD8wewesI® JO 00 m8wwsy 9g®E
@G BO. ¢ - Beseo ®BO 00 5% ®.

Some events must occur prior to another event(s). Example, there is no
drying yourself prior to a shower

21@16@ 8Bw5Y Q51 ® DD WE VB @m0 OB YBOC®W @m0
OO DEEBNBE. ¢80 - OB 8O BEO.

Some other events may occur in any order and do not affect the overall
solution. Example, we can pack bag before or after having breakfast

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
i Bad - 806 oS8 a§odd - @ [OkSedE Bex Semed - med
N
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SEQUENCE

Statement 1

|

Statement 2

I

Statement 3

4 £ \ 4

‘ A|gorithm,s Start - )

Wake Up

v

Get Out of Bed

v

Have A Shower

v

Dry Yourself

Y

Get Dressed

v

Have Breakfast

Y

Pack Bag/Lunch

Y

Leave

Stop

N’~L—/ L—

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
i Bad - 806 oS8 a§odd - @ [OkSedE Bex Semed - med
N
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Example -1

4 :|gorithm; Q (‘/(D) L @)

» Draw a flow chart to find the sum and average of
two numbers

P 83000 @EW DML oW 30DIBIBWL

C B/ essidO0 088 wdvrr asim.

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
Ao Bad - 806 oS8 a§odd - @ [OkSedE Bex Semed - med
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: | . (__start _) ——me

Sesg® Sum = 0

Average =0

Solution ¢

{ Input /
{ Input /

1

Sum = Numbel + Number?2

A 4

Average = Sum /2

4

Display /

C Stop )

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
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Exercises
| csaemd €nitywd 80 &8 BER CReOD & a1830s) O
3888w e B OGO 80N ¢ESIB.

Input length and width of a rectangle and calculate the area
and the perimeter.

2. ©OON0PLD DEODEL CRe®OD O O 8D O
OB BOLD OEO® wOvwm e aEsIn.

Input area of the square and calculate the length.

3. Damwm 30886 E1evs) OB DEODEG ©®TBI®
RO OB w30 aE5IB.

Input the perimeter of a circle and calculate the area.

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
Ao Bal - 806 ot 00 - @ [Oked Bex Hemed - e
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BOWNBY | R ok

Note

» 330@ QEO Ceondent 50D B8EE0 ACY é&saas@@ 30®).
83:® 2ewRO® O 8381 &wydsy YB3 Beed.

= Recalling our example algorithm of going to School,
everyone had to follow the same steps.

= OF BwdowsIO axnd 99BIO0 wie® ¥ JO eed
Sy O @I PO BedsTeny RO=IE?

= But what if you weren’t dirty or have had a shower the
night before!?

= QO 5O YYen O eI 838 BB &Beed.

= ...you still had to have a shower, dry yourself, etc.

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
i Bad - 806 oS8 a§odd - @ [OkSedE Bex Semed - med
e
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Note

= 58188 8020 MR ©OIBTVewsY ¢ @@ 8edw wiwm.
RO &0 HBOO D@ ©50YD @IS ?

N Algorithms ()
| o\
— :./

= The same could be said about breakfast - what if you weren’t
hungry?

= 827 519188 D esT @iy Edned & ae B85 e BEOO
@50 o ® @ddNHdEE Boew on @r POE.

= Obviously in the real world we make choices.

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
Fsedn BEd - 06 ot aHcdd - @ [Odked Bexm Jemed - Omed
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( Algorithms O )

BOVD T | -~
Note
» 9000 Besled® 88Q D woen ¢ »wo B8Q Boen

OB 8¢ced.

= In solving a problem we can make different choices
depending on certain conditions - i.e. we make decisions

« 380 enm D10wONsY BE@renw B3e® &, Oz Oz
Bwdowsy B2 ¢ @® 0wO® BB Hoen OO Beed.

= The same can be done in programming as a part of
decision making.

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
i Bad - 806 oS8 a§odd - @ [OkSedE Bex Semed - med
e
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4

Y

BODB
Note
r mbees’ des enB8EedEs moenm @e®2 Boew onyn

2DedOoDm, Sewe® BBswrE ©wOIBID WO BHOWE eEe

‘@I CHmBO @wrcoHD W.

» Note that even though selection is a separate construct to
sequence, the two are combined in the overall solution, and

remember that one doesn’t replace the other.

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
’ : Bad - 806 oS8 a§odd - @ [OkSedE Bex Semed - med
N
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SELECTION

» DWEB @DdNdsy @B a@deddE 8 emIcim B0 B¢ B3O
0 E® as@aomp DEE @wir®BIBN BB WE.

» There may be alternative steps that could be taken subject to
a particular condition

) eODB DD ER: edewd 80 08O wOwsy OR8 dv euxIdD
ewgonsyesy IF- T EN-ELSE @125 B .

» IF-THEN-ELSE is a decision (selection) in which a choice is made
between two alternative courses of action

! % 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom

Bad - 806 oS8 a§odd - @ [OkSedE Bex Semed - med
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4 Algorithms A ()

SELECTION eﬁomazﬁw B0€D
¢ J
+

True B False
< Condition? >
Statement sequence 1 Statement sequence 2

\ 4
A

( ENDIF )

20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom

Bal - 806 ot 00 - @ [Oked Bex Hemed - e
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No

v

1 Wake Up

Get Out of Bed

Am |
irty?/

No

Get Dressed

Am |
ungr

- Q /‘_53
¢ \a )
X - ://;_ A
yes
A 4
Have A Shower
A 4
Dry Yourself
yes
v

Have Breakfast

\J
Isita
veekda

Read a Book

Pack Bag/Lunch

A 4

Leave

20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom

Bal - 806 ot 00 - @ [Oked Bex Hemed - e
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& E0n0 - 2
Example - 2
> 20¢ 8ORBY (4) ¢ ONOYWwm 8v Y BEE COOD DOGST

. ‘—g\‘ iy " Algorithm; g @
s 4 o\ 4
— _——://; TS

e

O ©®OROYWR ¢? ©@0®RBWHEC WK Boenw BEOD OH1E®
830N GEBIB.

» Draw a flowchart to input the length and width of a

quadrilateral and state whether it is a square/ rhombus

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
e Bad - 806 oS8 a§odd - @ [OkSedE Bex Semed - med
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o
-\ Algorithms

Start

\ 4

/ Get /
Length

| M /
!

Is Length

S L@

equal to

idth ?
N Display “Figure
is Square/
Rhomhus”
y
Sto

20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
Bad - 806 oS8 a§odd - @ [OkSedE Bex Semed - med

Copyright © e-thaksalawa.moe.gov.lk



< zlgorith"‘; N ‘@& /(n J

C o€ - 3
Example - 3

» 20¢ 30RST (4) ¢ ONOL W E6 8Y BEE CeDD OOGSY
O3 ©3@0R0LwW ¢7? wagfemd enityw ¢ WsIB) Boenr BO®D
O1B® o a85I5).

» Draw a flowchart to input the length and width of a

quadrilateral and state whether it is a square or a rectangle.

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
e Bad - 806 oS8 a§odd - @ [OkSedE Bex Semed - med
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| Algorithms . j ) j

A (‘-‘ \ \ 4 ¢
it

/ Get /
Length

\ 4

Get /
Width
!

Is Y
Length

v

u
Width
P N Display
_ “Figure is Square”
Display

“Figure is Rectangle”

<
<

\ 4

< Stop >

20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
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Copyright © e-thaksalawa.moe.gov.lk




Cm < ()

W

\ Nl S
QLIS '
Exercises

) Beuwnsy O B8wwmO CAOD CR HRCH WO B8WHD
S eDD CRen ©008 ¢mnd ogdnw Cd® wew oE®

300 @EsIB.
» Input the marks of a student and to print his/her grade.
Marks >= 75 - Distinction

75 > Marks >= 60 - Merit
60 > Marks >=40 - Pass
40 > Marks - Falil

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
e Bad - 806 oS8 a§odd - @ [OkSedE Bex Semed - med
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Algorithms ( )

4

&I
Exercises

) e300 O BOODBO FREWO, BEF oD ocHB
830223000 a8® “Up”’ eC®E, DB oD BEH 302100
a8>® “down” e, wedxs @i OBeHWO I HO
“equal”’ ecws ecenw BEOO 01EO wdwnm as3n.

» Inputs two integer values. If the first is less than the second,
print the message “up”. If the second is less than the first, print
the message “down”. If the numbers are equal, print the

I”

message “equal”.

e | @ 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom

Bad - 806 oS8 a§odd - @ [OkSedE Bex Semed - med
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=8 - 3 Algorithm; g /()3)
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W

BOWNDY
Note
» 08O wownmE 88w »H® ww O el 8y BBswm em® Jor dBemrmO ©8®ax
BOOO Daf™mw2 30 W HW @wWILHOT) C1OR.
» J00 519D HWENOBRO 8w DarTH BE WO ©Wd WO BT1B8enw DO C1ON.
= When a flowchart is too long to fit on a page and is to be continued on another page a

connector symbol is used.

= A small circle is used to represent a connector in a flowchart.

. ﬁ\n.alphzélbet or a number is written inside the circle to identify the pairs of connectors to
e joined.

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
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- Algorithms

\ ) " TS
Add number
to value of
total
\ 4
2 Increment
Set value of counter by 1

Counter to 0

\ 4

Set value of
Total to O

: 8
\ 4
/ Get /

Nuimber

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
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I[TERATION

» BEO® FHwodEw ©® D10 ®ermn B0 OO &.

« ITERATION - certain steps may need to be repeated

while, or until, a certain condition is true
* OB BwodBur ‘uwn o »wesIDi.

= We call it as a Loop

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
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ITERATION

@WIDBIBN FIWICWB 8D RBwWsY DI® ReswmO oo .

‘ “'*\—‘ G " Algorithm; Nog /(D
- B i a0 \ 4
——

e

There are three different types of loops in structured
programming, all of which are available in all programming

language.

DNCO @wWIeBIBN BET BOw DsYesy while loop m®wis.

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
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The first,and most common of these is the while loop

Copyright © e-thaksalawa.moe.gov.lk



ITERATION o

» BEO Wd BEAE YEO® ¢ owndeny iCBCEO 05I.

= Consider the example of getting out of bed
= 00 ¢ oemed, s O 0wde O ws) BudS ©8ewI BYD CBG GIOC® BDE DID.
= For the step --having a shower-- the following loop could be substituted;
while | am dirty
wash myself
test cleanliness
= 3808cm® »H(BO® RO 9w GBw FwWrtOm @d.

= The loop continues until the condition of cleanliness changes

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
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ITERATION While Loop

QBwWd & @m0 BNOD BHOD B ®m .

= Section(s) of an algorithm are repeated over and over (obviously these loops
must eventually terminate)

» BBO® I s ¢ enS ¢ WD 0w NEOD e@OBIHE 0wt®A.
= This is achieved by a test of whether a condition is true or false

= while loop © 98z BBw® mEmw wose awmse ewdd, mEme wms OB
R0 BB FwodS Bewd 0RO Beed. mEmw quwns § 80 gow mHOAB.

= |n a while loop we continue to repeat something while a condition is true —
we terminate the loop when it is false

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
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ITERATION While Loop
( While )

wi

!

false

Condition

true < o~ >

Statement
sequence

e o8iED> coed0) - s/ emd/ O8xie citose Bexcs. B83om
™ =) Copyright © e-thaksalawa.moe.gov.lk



» BDEB® Fuwod 3® D0 0D B0 OO scwr EBwWS

@WICINTI BN GaICBE3.

» Aloop that is repeated a specified number of times.

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
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ITERATIOI}I— for %oop

\ 4

Control_value = expression

false

Statement-sequence

\ 4

Control_value = Control_value +1
\ 4
Csiipr )

20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
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N Algorithms ()
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— :./

eS8

» oz 1 80 100 ez e300 BE@DEHT yedmens BBO escwo
(B8O ©dwm a8sIs.

» Draw a flowchart to display the numbers 1,2, 3,4,5, ....., 100
» B8O 302230 10 20 OO CORE wewr o1EO ©dnsHy
8535,

» Write an algorithm to find the sum of 10 numbers.
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Algorithms \‘f @

\ , = Start R s
v
no=1
v
No
no <= 100
\ 4
YeS Stop
Display no
v
no=no+1
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— e S A O>

counter =0

\ 4

total =0

l

No
—
yes il
: / Display total /
Get
l Sto
total =

total+number

\ 4

counter=counter+1
d

v
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) BEBeO® 30220 @emn en® (2 ¥ b ec® ©BAF ) a »E o
eC®s b e 031500 eRes ev® OO a1 @¢® &m0 &b
o0 OC Ond (@ ¥ b & #mdD) EOB® wews oE®
00D GEBIB.

» Given 2 integer numbers (say a and b) where  a < b, find the

sum of numbers between a and b, including a and b

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
Fsedn BEd - 06 ot aHcdd - @ [Odked Bexm Jemed - Omed

Copyright © e-thaksalawa.moe.gov.lk




Read A & B o
A decision

Num = A

5

‘ Algorithm; ~ 3 @
4 L N

—~— NN

L

step is used when the

; computer has to make a

comparison

‘ Yes

Num = Num + 1 D

Ermi?,

20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom

Bad - 806 oS8 a§odd - @ [OkSedE Bex Semed - med
Copyright © e-thaksalawa.moe.gov.lk

Sum = Sum + Num @




Exercises
|, 300350 ¢ 80O FES WO el o®riNsde,

ﬁ‘ - = Algorithm; Ny /(D
i [4 a\ U4
~ -__:/

BRCH® ¥ DENDE 3001500 @edRD MEO wOvH W aE5IB.

Read in 10 numbers and compute the average, maximum and minimum
values.

2. 8302250 ¢NWR B3O FRED O OB o0 5 O &l &OWRY
5O Geenw BOOO 01BO® wdvm g8sin.

Input a |0 numbers from the keyboard and print the number if it is less

than 5.
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Exerctses

3. 8By S ® od ¢ YOI eED WO s CROBROD O8O wovmw a8xim.

Lg/

condl w@mww a8 6 O o1& »® “The students are very tall” wxeds) smiRwes

BD®O ¢ wEEDID.
<

Input the height of 5 students. Calculate and print the average height. If the average

height is over 6 feet then print the message “The students are very tall”.

4. e300 10 25 @Es 0 OO 300210 OB 02080 €0 3235002 DB 850 ¢?7 EBOen

30025007 e3a€h e300 ¢7 WBIB) DO OIE® BOWHHE GEBIB.

Input 10 numbers and count how many negative numbers and how many positive

numbers are there.

e 20m® - @3CH ocDO) - 0 [/cxi/essie Oxone Bem@n- Soom
e Bad - 806 oS8 a§odd - @ [OkSedE Bex Semed - med

Copyright © e-thaksalawa.moe.gov.lk



THE END

P0H® - @D DO - Do [/caj/@ssic Oxone Bem@n- 800
Bad - 806 oS8 a§odd - @ [OkSedE Bex Semed - med

Copyright © e-thaksalawa.moe.qgov.lk



