Problem Solving and
Programming

®7100 Besé® % B8O €2
BDLeEI»G

Anton Gajasinghe
BSc. — University of Kelaniya

PGDIP for IT — University of Peradeniya




Problems ?

®7108 ?

e @S Y Boew HB® e 830 Deon DBIesY 00T,

BB ¢D OESY @D@s @090 B8O OO HOODR. ®OS D5 ®
N BB DR, BBegsT 0100 Se3€s) Ga20W @m0 3R T o cs.

S 380 HPeEIDEWLD OO Bele® & O® ©00D Seser dz0w
@20 BOR BwOO ODEO 0OBIW0 OB GNW. 953esey OO Bwdiwsy 836 €w

WD DD 35 WE DDA.



Computer Programming?

Required

Data Information

Need a software to accomplish the task. Programmers develop software
using a Computer programming Language




Three Steps to Programming

Good programmers write programs in three
steps.

1. Identify the Problem
2. Simplify the Solution

3. Code the Solution



|dentify the Problem

We assume, we have to divide students into two houses of the
school for inter house meet.

What are the c%yout&, ﬂjroce&f and @uéput& 7

We can divide student’s admission number by two.

Inputs - Students’ Admission Number

Process - Student’s Admission Number/ 2
If remainder =0 - House A
If remainder=1 - House B

Outputs —Student’s House Name



How to make a cup of tea?




Algorithms
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Start

* 35030 EEWR WD) OO BO10ED
Input Admission Number %9268@ 65@?5)3 @lé@(gggq@wﬁf
Admission Number/2 Swsisy.

. * 2 @0 OBBY 300 O BOOED
If remainder = o then
House = House A @00 &®0WB OO e3€

If remainder = 1 then PCEe®0RwE CesiD.

House =House B
end
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Flowcharts

Flowcharts are examples for algorithms

Flowcharts aid in breaking down problems because they only allow one step per symbol.
Very good tool for break down the solution for simplest steps

Using standard symbols for drawing flowcharts.

Each symbol in a flowchart represents one step in the solution.

Flowcharts are visual representations of an algorithm.

Flowcharts use easy-to-understand symbols to represent actions on data and the flow of data.

Language independent.
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Symbols of the flowcharts

< Start > < Stop > Process

Sub Process
Decision/
Input Selection
and

@

> Connector

Data Flow
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Terminators begin and end each flowchart. <Start/End>

A Process is used to represent a single event which requires no
interaction from an outside entity.

Input and Output boxes show interaction with an outside entity./

Data Flows connect the different symbols. >

M=M+1

Input
Numl

Connectors can also be numbered, in order to allow movement

from one page to another, for example.



Decision Box create two data flows from one. A Decision
diamond ALWAYS has True/False or Yes/No written on

the left and right sides.

NO
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Start

AdminNo =o

Num2=0

Yes NO

v

Print
House A

End
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S5O ExswsY - Variables
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We can use comparison following operation in

pythone

Operation Meaning

< strictly less than

<= less than or equal

> strictly greater than
>= greater than or equal
== equal

1= not equal
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I Example (Macro Level — Solution 1) I

 start )
¥

/ Read marks of 10 subjects /

Add marks giving Total

T

Percentage = total/10

v

/ Output total and Precentage /

\
C End —:)
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Micro Level

v

/ Read marks of 10 subjects /
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W

Add marks giving Total

¥

Total = 0

v

Total + Markil]
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Control Structures - @E» Oxwwesy

DE® 80W5Y 3 ©ODI OB BED DRWwWsy (Constructs) aizoo 3728.

Sequence — &x2®aws

Selection - ex'8®/05ewcs

lteration - gewbmoemncs
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Sequence

Sequence simply means to perform one
step, then the next step, then the next
step.
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Selection - e8®/Ocescs

Fa'se<>”“e Selection means to
perform an action
) only if a condition Is
true.

—()
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Simple Selection and Multiple Selection
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False

Repetition- gesbzmoescs

True

lteration means to
perform an action as long
as a condition Is true. It's
also known as looping.

REed DO 5 OO ool eenw B
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N=n+1

Input 15
Number
[ uromer

Display max
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Problems

6. €YD ¢t @O DB BBWBO CROD CRe OC OB o 30D SO
@803 83@ys 8w 50 e 500 D85 ® “Good” eces mB»® “Bad” ecws
53¢d@Renw BOOO O1EO 830w eE5I5.

7. Draw a flowchart to find the sum of first 5o natural numbers.

8. Draw a flowchart for computing factorial N (N!) (e 80 ecm @¢ o500 ¢z3Do

83000 QDB C OR® ey O1E® 8w 28I, )
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Problems
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Pseudo Codes
925028 @235



Pseudo Code

B 330 D10w0ns’ COe® & vidnm 0 88menm Hred BB S8 DEO anmED 98 &)
Keywords #0821 235 codes 88w gni. 0@®@w 38v€nm 11800057 ©2100 00x& ©d.

B 5O 0®eEs 850€nm ¥ O 85O 0598 @ ®ISWE 9g BO® 3w DD ¥
B0 OB Bwdy cectd (DasiB) D108 odn e weIDd. doed §O¢ D108 o COe® 2

ams0@swe Keywords B8esws ©i8m0 8.

Examples:-  BEGIN, START, END
SET, CALCULATE, COMPUTE
INPUT, READ, GET, OBTAIN
OUTPUT, PRINT, DISPLAY

IF THEN ELSE END IF, WHILE END WHILE, FOR NEXT, REPEAT UNTIL
33



Rules for Pseudo codes

D20 e8&w D2 DOSIB WG 83O ens BwBsI™

Keywords »{80¢ axnecsy Eesim (Not Essential)
g @228® eus3d®0 Indents max3

End multiline structures

Keep statements language independent



BIRD DPY - 1. O ewws (Sequential)

BEGIN -
Width =0
: _ __ Assign Values for
Height = 0 the Variables
Area = 0 _
INPUT width __ Sequence

INPUT HEIGHT
Area=width * Height
Display area

End _
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2. 836 @38® - Selection (IF-THEN-ELSE)

Binary choice on a given Boolean condition is indicated by the
use of four keywords: IF, THEN, ELSE, and ENDIF. The general

formis:
. EHIC) ORE® grmes (Selection Statements)

IF condition THEN FThen s

sequence 1 codes

If marks >= 50 Then

E LS E Display "Pass”

sequence 2 Else

Display "Fail"

EN D l F Endif

36



Selection ((IF-THEN-ELSE)

Begin
Input numberz
Input number2
If number1>number2Then
Print numbera
Print this is larger one
Else
Print number2
Print this is larger one
End if
End

37



230008 YReo - Repetitive/lteration

Statements

For Next
While Do

Repeat Until

38



WHILE DO Loop

The WHILE construct Is used to specify a loop with a test at the top.
The beginning and ending of the loop are indicated by two keywords WHILE and
ENDWHILE.

The general form is:

WHILE condition DO
Statements

loop control statement

ENDWHILE 2



BEGIN /
Total=0 }
Count=0 /

While count<5 Do
INPUT num

Variable Declaration

Condition

Control
total=tota|+nurr/ Statement

count=count+1
ENDWHILE
PRINT total
END




We can use WHILE DO Loop without control statement mention below.

BEGIN

Total=0
Num=0

While num>=0 Do

INPUT num
total=total+num
ENDWHILE
PRINT total
END
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Constant

®» [N computer programming, a constant is a value that cannot be
altered by the program during normal execution,




AIrays
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REPEAT UNTIL Loop

This loop is similar to the WHILE loop except that the test is
performed at the bottom of the loop instead of at the top. Two
keywords, REPEAT and UNTIL are used. The general form is:

REPEAT
Sequence

loop control statement
UNTIL condition

45



Total =0
Repeat

Total=total+1

i=i+1
Until i=10

Print total

End —

Control Statement and condition?

1=10 eoces 0o 9vn yBOHB® EFOD
05028 @B OB BB



FOR Loop

This loop is a specialized construct for iterating a specific

number of times, often called a "counting" loop. Two keywords,
FOR and NEXT are used. The general form is:

FOR criteria
Statesmenta
Statesment2

47



BEGIN

Total =0

FOR i=1 to 10
total =fotal +1

NEXT i

PRINT total

END



Begin

For (counter=1 to 10)
Print counter

Next counter

End

Begin

For (counter=1 to 10 Step 2)
Print counter

Next counter

End
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Check prime Numbers

Begin

End

prime=true
READ a number
Count=2
WHILE (count<number) and (prime=true) DO
IF number is divisible by count THEN
prime=false
ELSE
count=count+1
END IF
ENDWHILE
If prime=true then
display number “is prime”
Else
display number *is not prime”
End if



prime=true
i=2

v

/ INPUT number(n) /

i=i+1

X

IF
(i<n) AND (prime=true)?

is remainder of n/i is zero?

prime=false

v

NO

/ PRINT number is not prime /

/PRINT numberis Prime/

’
@D



file:///E:/presentation/AL ICT/flowcharts/checkprime.dia
file:///E:/presentation/AL ICT/flowcharts/checkprime.dia

Beg

End

in

Read number

Max=number

Min=number

While number >=0
if number>max then

max=number
else if number<min then
min=number
end if

read number

end while

Display "Maximum is * max

Display "Minimum is ™ min



Nested Iteration / B&» gy &mcencs

Begin
line=1
While line<=10
stars=1
while stars<=line
display "*" enthesameline
stars=stars+1
end while
line=line+1
Go-toanewthne
End while
End
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»edmmedam (Hand Traces)

Hand-tracing is a simulation of code execution in which you
step through instructions and track the values of the
variables.

54
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Modularization

Program &= 8@oE B en ®agmood s 80D onm 020088 OES @575
Bw HR®B. e SBwx vz (MIillions of lines of code) e®w
programmers G 8w 0 mO 918 BOOO 8eed. o®DB 80e30wm & oD

®® 1100, eI OO e eIt OB 5O GOV ¢ 8¢ @d.

e®® 08 DEO dee®m eces "'Modularization,” ewico ®3.
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Modularization

D 830 enm BHOCEIWBE e@BYE ODEO 005Imo OO e®®BxY 8emall.
Module:

8@ enm DRIV TWBw!sY B8ENLGD OWROR. OB 800 €erm DOV 3OO W
@05y @05y DRewsY 2IWwWsY DEO @O0 01B3e®sY @t EWwW® Bwe @d. EDBIHS O
OB ary mben 90 BBO wewr edxID Bwum ¢ e» (codes) O Omnd »A Immws

ecs oxmE Module ® ece w8538 wiSde.

B8R s8nenm iz O e®® modules 880 »® DE=Y v Oa.

Examples: subroutine, procedure, function, or method

cer-ewCE8wtd OB cdwmIDG &1 WE B m0BINBO DR 830EmHHW WO YR Ao 8.

Module 1. Input Procedure, Module 2:- Process Function, Module 3:- Output Procedure



Modularization ®829,

Codes becomes reusable - exm 5(0m 590 ©859 »E VBB
Easier to debug - ecdz wesn oB© swegem
Easier to manage - n®eEamx BB »e®enimome 8mew

Allows multiple programmers to work simultaneously - &z 80 Programmers £¢&

88O programming m»c »1B@. O 98 0@iB@Ee 00D edH® BOB®E »wBw

Makes identifying structures easier - e®eO program de= D3ww @DedId »S OB®

LIS
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Modularization

Program 2020 Ade 0128 0®@i8@E e 8 08» .
e@Byrwes Bwi¥®xm 8® (execute) essewos Call(invoke) »e ¢n 8.
e@Byrwex Bwist®xm 8® (execute) esewo Call(invoke) »c w18 ©16

D) B®1 0B» @d.



Modularizing a Program

@eWI Programs ez Program &8y (Main) es®@x38» 8% and, Main Program
9 DR eemms Modules @8.g »d8. &8 & ® modules @0xY @DTD Hwes OB

83C% O WE WG B.

Rules for naming modules different for every programming language
For this text:

Must be one word
Should be meaningful
Followed by a set of parentheses

Corresponds to module naming in Java, C++, C#



Modularizing a Program

\E!

ming a Module

DON'TDOIT

These identifiers are
not recommended,

AN

Suggested Module Names
Superior identifiers

calculateGrossPay ()

calculateGross ()

Inferior or illegal identifiers

[calGrP
calculateGrossPayForCneEmployvee ()
calculate gross|()
calculategrosspay()

Comments

Good
Good—most people would interpret

“Gross” to be short for “Gross pay”

Legal, but cryptic
Legal, but awkward
Not legal—embedded space

Legal, but hard to read without camel

casing
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DOeE® ges®icdn - programming paradigms

DOCED g383@c8Rw s ) HOECEH o COe® w® DR ©WI FIICWH @WI
BeIm0 DO BOedcwd
DOE® ¥ DEBHO w6 ¢ @6ty ®BY
5O HDOEED 6385@1cd®
BN O - imperative

YR © - declarative

Dedrmy 59 &0 - object Oriented
830 8330 ¥ DEO 638380cd® OO D BDwWB B

¢ ¢a:- python —imperative and object oriented
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Good problem solving skills

Knowledge
Experience

Logic






