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Computer Operation
Flow of Control
Algorithm
Pseudocode
Flowchart
Sequential
Selection

Repetition

Obijectives



Computer Operation

. oA A
® Computer Operation: N3G LAKNITVDILATE
ABNWILABILAaNT lUTznaueie 3 #IUKaANY Ao

—Input: YUTBYS
—Process: ﬂizmawaiaga

—Output: ganaawsnau lUgigisonld

4 )

Input Data —> Process Data m==) Output Data




Processing Data

® Processing Data: n13dszananataya Udsznaues
09: addl o a *Y bt dl U d!
TuaanIdNa s TlnmMInndyni twald launds
NRAWTNF8IN1T

® Flow of Control: S1AUVBINTANAUNTFEIRIANI S 1
Tdsunsa ﬁimaa%”'mmimqulu 4 luyy G368 LUk
— Sequential
— Selection or Conditional

— Repetition or Loop

— Invocation or Calling Function



Flow of Control

Sequential: Normal flow of control for all programs Aa N9
mLuumsmmm&lm@maa@mIﬂﬁme

Selection: is used to select which statements are
performed next based on a condition

A9 NIGUAUNITANFINNLIDW b

Repetition: is used to repeat a set of statements A& N3
AULHUNITAFNFIT

Invocation: is used to invoke a sequence of instructions
using a single statement, as in calllng a function fa N3
@WL%%ﬂ’ﬁT@%QGﬂ’]ﬂG‘HTA&JaU(ﬂ’) yﬂusﬁaaﬂmmwwaa
Wit Taonssonlewaiauainsn




Algorithm
® Algorithm (8ana3N1u): Twaauidlunsunlyniinalw

% = o (d‘ v
"L@memmaawﬁmaami

* A28 uwn

— XA UDRUVDINILEY 2 62 =AY 137

.4 o o AAAVAIN 1 + AALAVAIN 2
ANDRYVDIAIEAY 2 A =
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Algorithm (2)

® Representation of Algorithm: ﬂ’]immuamu@au’a‘ﬁw%mmﬂLL‘.LI‘.LI

1l a

LA iaultas
— Pseudocode

— Flowchart

® Pseudocode (GQI@I@T@): When English phrases are used to
describe an algorithm, the description is called pseudocode

mimLaua"uumamﬂummmﬂmml@ﬂmima?mﬂ (ﬂ’]‘]&ﬂvl,‘i’]ﬂ
ma ﬂ’]‘]&ﬂ@ﬁﬂﬂ‘]&mvl,@ I@wmaﬁmﬂmammsmﬂmmu
38N pseudocode



Algorithm (3)

® Flowchart (NWN’]‘LL): provides a
pictorial representation of an
algorithm using specifically
defined shapes

o mathianeTUuAsuITIuNS
uridgymlasldznm o
UrenauaIu S an a1y 9
L%@&JIUGﬂ”%@i”@ﬂLﬁ%%?ﬂ@ﬂﬂi
Tnafigyanwaiudazdiass
ANRNEILANE

A First Book of

SYMBOL NAME
‘.- ' Terminal
f Input/Output
' Process
— H Flow Lines
\\/ Decision
< Loop
g :
Predefined
Process
‘ ) Connector

DESCRIPTION

Indicates the
beginning or end
of an algorithm

Indicates an input
or output operation

Indicates computation
or data manipulation

Connects the
flowchart symbols
and indicates the
logic flow

Indicates a decision
point in an algorithm

Indicates the initial,
final, and increment
values of a loop

Indicates a predefined
process, as in calling
a sorting process

Indicates an entry to
or exit from another
part of the flowchart

Figure 1.13 Flowchart symbols




Case Study: Design and Development

® Find the circumference (LEWIALUVRINAN) of a circle

—The circumference, C, of a circle is given by the formula

(]93):
C = 2T1r,
T is the constant (@hﬂoﬁl) 3.1416,

r is the radius (%hﬁ) of the circle



Case Study: Design and Development (2)

® Find the circumference (Lﬁ%’mamwaaaaﬂaw) of a circle, C = 2TTr
Step 1: Analyze the problem (m”umumﬁmmzﬁﬂtym)

— Determine the input items (m'j’]ﬂ’ayaﬁ%ﬂﬁﬁaaz%) -2 Input
v A o

— Determine the desired outputs (B¥1ITNAANDIN asnshaasls)
— Output

— List the formulas relating the inputs to the outputs
(‘Lﬁigmﬁlﬂumiﬁwmmﬁmama) > Process (33 sz leands
WAANT)

— Perform a hand calculation (aaaﬁwmmeﬁ”uﬂﬁaﬁamﬁgﬂﬁam?av[aj)

- Test



Case Study: Design and Development (3)

Analyze the problem

Start ]

® Input: radius \l'
® Process: circumference = 2%3.1416%*radius Input
radius
® Output: circumference l
Input Output circumference =
radius =0 | circumference =0 273.1416 * radius
radius =2 | circumference =12.5664 l
Pseudocode radius =4 | circumference =10.2832 output
. circumference
— Input radius

— circumference = 2%*3.1416*radius

— Output circumference

)
()




Algorithm Representation

Example 1
® Problem Statement

® Calculating the average of three number (W]ﬂ"]l,ﬁ)oﬁlil"lla\‘]
AR 3 67)
® Pseudocode
1. Input the three numbers into the computer
(HLT1AINAD 3 A9)
2. Calculate the average by adding the numbers and dividing the
sum by three

(ARAY LYINAY AILAY 3 AIVINNH LALBINAUINKITALY 3)

3. Display the average (W&®3 ﬁ"lmﬁﬂ)

A First Book of ANSI C, 4th Edition




Algorithm Representation (2)

Example 2
Problem Statement
— Watch a movie at home

(aNIN1w)

Pseudocode
— Switch on the TV and cable box sets
Jand waztdanaadtaiia)
— Change to the required movie channel
(uJﬁmuiﬂﬂhﬁaaiﬁmﬂﬁifhiﬁﬁbaﬂﬁsg)
— Sit down and watch the movie

(ﬁhaauazgﬁaasﬂﬁﬂW3ﬁL§aﬂ)

( Start >
'

Switch onthe TV
Switch on the UBC

!

Change to the
movie channel

\ /

Sit down
Watch movie

l
(o)




Algorithm Representation (3)

( Start >
!

®* Example 3

® Problem Statement Go to the ATM

v

— Withdraw cash from ATM (ﬂaulﬁummﬂ%aa ATM) [nsert your card into

® Pseudocode the ATM machine

v

— Go to the ATM (lufig ATM) Press in your code

— Insert your card into the machine ¢
(F09UNT ATM L1LAT89 ATM) Choose Withdraw

— Press in your code (J@3RREY) Enter the amount

— Choose “Withdraw” and enter amount (31%31L31) l
required (L8BNINLNNTDAY LA FIIWINLIUN Take the cash
Y Take the slip
ABINIInan) Take the card

— Take the cash, slip and card

(Sudnuazslip (ludunnsenis)) ( End >




Algorithm Representation (4) ( Start )
v

® Example 4
Input Amount

v

/ Input Years

® Problem Statement

— Calculate the interest (@amﬁﬂ) of a bank deposit (13%HN).

— You are to read the amount, years and rate (a”m’mamﬁﬂ)

from the keyboard and +
— Print the interest amount (aantIl). Input Rate
Inputs Outputs Compute Interest =
Amount = 5000 | Interest = 200 Amount * Years * Rate

Pseudocode Years = 2 / 100
1. Read Amount Rate = 2 ¢
2. Read Years Amount = 1000 | Interest = 37.50
3. Read Rate Years = 1.5 Output Interest
4. Set Interest as Rate = 2.5

Amount * Rate * Years / 100

5. Print Interest ( End )




Algorithm Representation (5)

® Example 5 [1]

®  Problem Statement

— Find 1+2+3+ ... +100

0 + 100 = 100 =
1+ 99=100
2+ 98=100

3+ 97=100

50 groups

-

(50 X 100) + 50 = 5050

49 + 51 = 100 —

O+1+2+3+...+49+50+51+...+97+ 98+ 99 + 100

50

S04 0= 30 One unused number
_ n(ath)
Sum = 5
where

n = number of terms to be added (100)
a = first number to be added 516
b = last number to be added (100)

Sum =

100 (1 + 100)

= 5050
2

\\

Figure 1.12 Summing the numbers 1 through 100

When mathematical equations
are used to describe an algorithm,
the description is called a
“formula

(50 x 100) + (50 x 1) = 50 x (100+1)
= 100 x (100 + 1)
2

=n(atb)
2

A First Book of ANSI C, 4th Edition



Algorithm Representation (6)

¢ Example 5 [2] ( Start )
® Problem Statement
n=100
— Find 1+2+3+ ...+ 100 =1
b =100

® Pseudocode ( )
sum=n(a+b)/2

— Input n, a, b

— sum =n/2 x (a + b) / Display /
sum
( End )

— Output sum




Practice
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Selection

Conditional: if today is
Saturday
® Example 4
YES "Watch Hormones the
® Statement Series"
— iuinduiuans NO
e 9 Hormones the Series
® Pseudocode format
Read today

General Format of if (zﬂ wuuna llvas if)

if condition then »

statement

if today is Saturday then

Watch Hormones the Series

A First Book of ANSI C, 4th Edition 19



Conditional: if [2] ( Start >

Input

® Pseudocode y
// today //

if today is Saturday then

watch Hormones the series

today is
Saturday

Watch
"Hormones the Series"

A First Book of ANSI C, 4th Edition ( End ) 20




Conditional: if [3] st )

* IRINNTONIaU e anw D ua e Lo
LT

® Psuedocode

Lﬁ@(ﬂ’lﬁu
if WURUA then

L‘ﬁ&l%&ll%ﬁﬁ JN1TINUARA

if |1ANa then

A l lusenIneasane

ﬁ@(ﬂ’lﬁu

A First Book of ANSI C, 4th Edition




Conditional: if-else

® Pseudocode format

condition today is Saturday
statementl » Watch tv at night
statement2 Do homework at night

® Flowchart format?

A First Book of ANSI C, 4th Edition

22



if t

else

oday 1is Saturday then
Watch tv at night

Do homework at night

| <

A4

(o)

today is
Saturday

Watch tv at

--

night night

Do homework at

N

\ 4

(: End :)
A First Book of ANSI C, 4th Edition

23



Conditional: if-else [2]

¢® Example 2

® Problem Statement

— What to do when driving to a traffic signal Signal = RED

(Fy WA Signal = YELLOW

Inputs Outputs
Signal = GREEN Action = GO
Action = STOP
Action = STOP

® Step 1: Problem Solving
o a a A A A A A A
— sonsbiil 3 & Ao S, FIRRY, LazRuLa9
— wingaosWidu filTsn sude U e

— windryanoslWidu §8aug (ues, 1nles) linya




Conditional: if-else [3] ( swr )

Example 2 Our Condition p 1:1: _
® Problem Statement / read traffic signa /

R Inputs Outputs
What to do when
[ Signal = GREEN Action = GO
driving to a traffic - -
Signal = RED Action = STOP
signal Signal = YELLOW | Action = STOP
(Fyamlnasasg) Signal = BLUE Action = ?

\ 4 A\ 4

Step 2: Algorithm Representation

ACTION =GO ACTION = STOP

Pseudocode

read traffic signal

if signal is GREEN then
set Action as GO

else .
set Action as STOP / print ACTION /

A\ 4

rint Action
P C End ) 25

A First Book of ANSI C, 4th Edition




Conditional: if-else [4]
® Example 3

® Problem Statement

— Read a number from the keyboard.
— Check and output if a given number

N is ODD (L&) or EVEN (8.
® Step 1: Problem Solving
— LA9 A0 1827NIRIY 2 896 (divisible by 2)

dl = dl L% 1 Q/
— RVUA A LRVNKRIINIY 2 vLﬂJﬂ\W]'J

Inputs Outputs
N=5 |Answer=0DD
N=8 |Answer=EVEN
N=0 |Answer=EVEN
N=- Answer = ODD




Conditional: if-else [4]

® Example 3

®  Problem Statement

— Read a number from the keyboard.

— Check and output if a given
— number N is ODD or EVEN.

Step 2: Algorithm Representation

Pseudocode
read n
if n is divisible by 2 then
set Answer as EVEN
else
set Answer as ODD

print Answer

divisible by 2 @@ ¥#15 2 a9A7

\ 4

n is divisible by

2

\ 4

Answer =

ODD

»
»

>

/ Output Answer /

Answer =
EVEN
Inputs Outputs
N=5 | Answer=0DD
N=8 Answer = EVEN
N=0 Answer = EVEN
N=-1 | Answer =0DD

A First Book of ANSI C, 4th Edition

27




Conditional: nested-if

Example 4

Problem Statement

— Print Title (f1¥i1%#1T8) for a person (either Mr. or

Miss. or Mrs.).
— You are to read the gender

(and status if needed).

Step 1: Problem Solving
AR UTOVDILNATIY A Mr.
ATRUNTaURIWARTDN & 2 aE19fe

— AYMRDIBAINFNIRLDULEA A Miss

Inputs Outputs
Gender = Male Title = Mr.
Gender = Female
Status = Married Title = Mrs.
Gender = Female
Status = Single Title = Miss.
Gender = Boy
Status = Intelligent | Title = ?

— NIBNFAIBATNIRUIRLIWLLAIINWILRY QD Mrs.




Conditional: nested-if (2)

Example 4
® Problem Statement
—  Print Title (ﬁ’]ﬁ’mﬁﬁ%a) for a person
(Either Mr. or Miss. or Mrs.).
— You are to read the gender

(and status(RDTWNNNTUIR) if needed).

Step 2: Algorithm Representation

Pseudocode

read Gender

/ Input Status /

A

N
Status = W
y A

if Gender is MALE then Y \ y
Title is Mr. Title = Mrs. Title = Miss
A\ 4
else Title = Mr. )
read Status
if Status is MARRIED then Thputs Outputs '
Title is Mrs. Gender = Male Title = Mr. / Output Title /
Gender = Female Title = Mrs
else Status = Married '
Title is Miss Status = Single | Title = Miss. C End D)
print Title Gender = Boy Title=? 29

Status = Intelligent

A First Book of ANSI C, 4th Edition




Conditional: nested-if (3)

Inputs Outputs

Computer time = 8:30 Printed time — 8:30 AM

Computer time = 20:30 | Printed time — 8:30 PM

Example 5 Computer time = 0:15 | Printed time — 12:15 AM

Computer time =12:15 | Printed time —12:15 PM

® Problem Statement

— Given computer time is stored in 24 hours format, you are to print the time
in AM/PM format

Step 1: Problem Solving

®* AM = Ante Meridiem: #aILNUIAY D9 NaWNLIIL
00.00 - 11.59 = 00.00 AM — 11.59 AM
* PM = Post Meridiem: #adtfitdii 89 fawfiosan

12.00 - 23.59 = 12.00 PM — 11.59 PM



Conditional: Step 2: Algorithm Representation
nested-if (4) Pseudocode

Retrieve computer time

Example 5 Extract Hours and Minutes

® Problem Statement if Hours is equal to 0 then

— Given computer time is stored in 24 12

I
hours format, you are to print the time S

if Hours is between* 1 and 12 then
in AM/PM format - -

Hours
else
Hours — 12
Inputs Outputs Minutes
Computer time = 8:30 Printed time — 8:30 AM
Computer time = 20:30 | Printed time — 8:30 PM if Hours is less than 12 then
Computer time = 0:15 | Printed time — 12:15 AM AM
Computer time = 12:15 | Printed time — 12:15 PM else
PM

* 1 < Hours < 12




Conditional: nested-if (5)

Step 2: Algorithm Representation

N

Start

¥
Retrieve computer time

v
Extract HOURS

Extract MINUTES

Y @
Y
‘L

HOURS = 07?

N
Output

(HOURS - 12)

J [ o ]

Example 5

® Problem Statement

— Given computer time is

stored in 24 hours format,

Y

:

/ Output “:” /

/ Output MINUTES /

N

HOURS <12 ?

you are to print the time in

/ Output PM /
32

AM/PM format

/ Output AM /
-

End

)<_

"




Conditional: nested-if (6)

Example 6

Problem Statement

— Read the Month (and Year, if needed) and

— print the number of days in that Month

Step 1: Problem Solving
@8 1, 3,5, 7. 8,10, 12 3 31 1%
10w 4, 6, 9. 11 4 30 2%

Wan 2 lhNa1sanan ﬂaﬁﬂqsﬁu (Leap Year)
— duduladngsfiu 1aaw 2 94 29 14 (4 366 1 ¢ia T)
— tldlzdeTngafin 1hau 2 axil 28 T4 (3 365 U da 1)

Inputs Outputs
Month = 2 Days = 29
Year = 2004
Month = 2 Days = 28
Year = 2005
Month =10 Days = 31
Month =4 Days = 30
Month = -1 Days = ?




¢ Example 6

Conditional: nested-if (7)

®  Problem Statement

Read the Month

(and Year, if needed)

and print the number of

days in that month

Inputs Outputs
Month = 2 Days = 29
Year = 2004
Month = 2 Days = 28
Year = 2005
Month =10 Days = 31
Month =4 Days = 30
Month = -1 Days = ?

Step 2: Algorithm Representation

® Pseudocode

MONTH
if MONTH is equal to 2 then
YEAR
if YEAR is a leap year then
DAYS as 29
else
DAYS as 28
else
if MONTH is either 4 or 6 or 9 or 11 then
DAYS as 30
else

DAYS as 31
DAYS



Step 2:

Algorithm Representation / Input MONTH /

Example 6

®  Problem Statement

Read the Month

(and Year, if needed)

and print the

number of days

C

Start

D,

Conditional:

nested-if (8)

YEAR /

N
LEAP

J

=

YEAR ?
in that month.
\ 4 Y J

Inputs Outputs| Set DAYS =28 Set DAYS =29
Month = 2 Days = 29
Year = 2004 >
Month = 2 Days = 28 p
Year = 2005
Month =10 | Days = 31

y / Output DAYS /

Month =4 Days = 30
Month = -1 Days = ? 4

MONTH =4 or
MONTH =6 or
MONTH=9 or
MONTH=11 2

A 4

Set DAYS =30

Set DAYS = 31

C

End

D,

A First Book of ANSI C, 4th Edition
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Low Level Algorithm

® Pseudocode: Low Level

® Example 7

® Problem Statement

— Prepare sandwiches

® Pseudocode: High Level
1. Go to the nearest supermarket
2. Pick the groceries you need
3. Pay at the cashier

4. Bring the groceries home

5. Prepare the sandwiches

1.1 Take the car keys and wallet from the counter
1.2 Drive the car to the supermarket

1.3 Park the car

1.4 Take the lift to the supermarket floor

2.1 Take an empty cart and walk around the floor
2.2 Put the needed groceries into the cart

2.3 Take the cart to the cashier

3.1 Give the credit card to the cashier

3.2 Sign on the credit card slip

4.1 Take the cart with the plastic bags to the car
4.2 Put the plastic bags to the car

4.3 Drive the car home

4.4 Remove the plastic bags from the car

5.1 Cut the bread into half

5.2 Prepare the bacon and salad

5.3 Put the ingredients between 2 slices of bread



Low Level Algorithm (2)

Inputs Outputs
Example 6

Month = 2 Days = 29

® Problem Statement Year = 2004
— Read the Month (and Year, if needed) and Month = 2 Days = 28

— print the number of days in that Month Year = 1900
Month = 2 Days = 29

Step 1: Problem Solving (High Level) Year = 2000
°* Qo 1,3,5, 7,8 10,12 4 31 1% Month =10 | Days = 31
* fan4, 6,9, 11130 Month=4 | Days =30

* Aaw 2 liRa1swen JaBngsiiu (Leap Year)
— tdudadngsfiu thaw 2 9zl 29 1 (4 366 4 ¢ia 1)
— tldlzdeBngsfiu waeu 2 9zd 28 T ({ 365 u da 1)




Leap Year Checking (Low Level)

* Jtanaxayu Jadngsfiu (Leap Year)
* Iaandaiaadnae
— f1An13e8 400 8967 (divisible by 400) \JudaSngsfin 1w 1600,
2000, 2400

— tdfArsaas 400 laiadea warISeIE 100 8967 "Laﬂ*ﬁﬂa%ﬂqiﬁu LT
1700, 1800, 1900

— IaSRAGNINITARITARE 400 waz 100 LWaIda WARITRIE 4 8361
Lﬂuﬂa%ﬂqiﬁu LT 1624, 1840, 2020

— yamwitaann 3 Ganluuw Vlailﬁﬂa%ﬂqiﬁu 1% 1690, 2015



Low Level Algorithm (3)

Step 2: Algorithm Representation Example 6
® Pseudocode ® Problem Statement
MONTH Read the Month (and Year,
if MONTH is equal to 2 then if needed) and print the
YEAR number of days in that
if YEAR is divisible by 400 then month.
DAYS as 29 Inputs Outputs
else if YEAR is divisible by 100 then
DAYS as 28 Month = 2 Days = 29
else if YEAR is divisible by 4 then Year = 1600
DAYS as 29 Month = 2 Days = 28
glee Year = 1800
DAYS as 28
Month = 2 Days = 29
else Year = 2012
if MONTH is either 4 or 6 or 9 or 11 then
DAYS as 30 Month =10 Days = 31
else Month = 4 Days = 30
DAYS as 31
Month = -1 Days = ?

DAYS



Low Level Algorithm (4)

Step 2: Algorithm Representation

Example 6

® Problem Statement

Read the Month (and Year,
if needed) and print the

number of days in that month.

YEAR divisible by
4

YEAR divisible by

100

( Start )

Input
MONTH

Yes

Input
YEAR

YEAR divisible by
400

Set DAYS = 28

Set DAYS =28

Set DAYS =29

No

ONTH=22

4

SetDAYS=29 | | Set DAYS=30

_/ Output 2

MONTH=4 or
MONTH=6 or
MONTH=9 or
MONTH=11"?

SetDAYS =31

DAYS /0

y

End

40




Practice (2)
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Repetition

* | oop: SINRILITRIANFIND anyingn (3 158171 Loop
189371

— Lﬁaﬁﬁt%q@ﬁ’ﬁ £J9) aaqﬂﬁ’]ﬁaﬁgﬂﬁweﬁwgﬂ@ﬁLﬁumi
lUsunINaz3nnay (loop back) b@iun1sNENFILINV e
"}qj@]ﬁ’]ﬁgﬁlﬁgﬂﬁ’]ﬁﬁ’]

o luusiazIauvaInIIvingLIunIn iteration
® [oop § 2 anwmuzA

— Pretest Loop

— Posttest Loop



Basic Loop Structures

. ﬂ’]iﬁ%’]ﬂﬂmmwﬁagﬂué’nwmz Loop Usznaudiy 4 asndsznaunanaa

— Repetition statement: F1&IN I TFIRIUNIVINGA

® while statement
® for statement
® do-while statement

— Condition: L38% e aIn13¥ingn

— MIAIANLSNAWLANLAD LLﬂiﬁiﬁ’Luﬂ'ﬁmuqmﬁaﬂm

— mMIUasuuLUaianan LLﬂﬁﬁ‘Lﬁ’Luﬂ’ﬁmuqmﬁaﬂm



Pretest Loop

NAFDULIDW AN DWEZ111 11 Loop
(A1&9 while, A& for)

Figure 5.1 A pretest
(entrance-contmlled) IODp A First Book of ANSI C, Fourth Edition

44



Posttest Loop

t:i' (W Y
NAdadULI EJ%1°1]‘VI@0§)’]ﬂ L2

gnﬁuﬁ%msazi'wﬁ?aﬂ 1 @99
(A& do-while)

Loop A9 1h Loop ANBWSIHDL

yes

Figure 5.2 A posttest (exit-controlled) loop A First Book of ANSI C, Fourth Edition

45



Entering Numbers Using

a while Loop (Pretest 1)

SUATAILAYHIWBNNG keyboard LAY
RAAINA LALNTINGT 4 AFI (4 iteration)

count = 1; // initialize condition

71NL3a count <= 4 1NAKNIZNI count > 4

N8 I

L4 @99

input number

print number

add 1 to count

Start

Print a
message

equal to 1

s Mo
s (false condition)
// count
£ less than

l Set count

Stop

\wWagnulasan (count) filglunsaluaa Loop

Loop

End of program

Print the
message

Enter a |

m:mhar {
/ Inumbar
usl anfi(

Hif 1 f Statements
executed each
time the loop
is traversed

Print value
of number
1 J

Add 1 to

count

}

Figure 5.4

46
Flow-of-control diagram for Program 5.5



Computing Sums Using a while Loop
(Pretest 2)

SUAIAIAVHIWNNG keyboard LAz

] V) A o Y ® V)
fIJ'Jﬂﬂ'Wl'JLﬁﬂﬂiﬂlﬂﬂ&ﬂtﬂﬂl'ﬂ%ﬁ?uﬂi
total lagnNvingn 4 @39 (iteration)
count = 1; // initialize condition

total = 0;

1MLNa count <= 4 MARNIZNI count > 4

—

input number

add number to total L vingn

add 1 to count 4039

{

\wWagwulagan (count) filzlunsaruaa Loop

A First Book of ANSI C, Fourth Edition - .
' R Figure 5.6 Accumulation flow of control */



Loop Example (Pretest 3)

* Example 5 [1]: WIKAAWTUVBINITUINGAILEY 1 019 100

~ Y =

A v Al A vo Y A @
¢ ?ﬂgL%uvLﬂjqfﬁﬁﬂquLﬂﬂEy%qﬁJ%aqU’Jﬁﬂl%ﬂ’]@augﬂ@aﬁL%Nauﬂ%

— 251 1: 14393 sum = n/2 * (a + b) lavfi n Aa Srurunwaindains
U2N, a A8 GLRVAILIN, b Aa @T’;Lamﬁ’;q@ﬁ’m

— 351 2: 1o Loop

s e AWK —

e
+100

5050




While Loop Example (Pretest 4)

Example 5 [2]:
WIHAANSVDINITUINALA 1 19 100
Pseudocode (Gl‘f{ Loop)
— Input n
— Initial sum: sum =0
— Initial Condition: count = 1
— WHILE count <= n
¢ Add count to sum
¢ Add 1 to count
— ENDWHILE

— QOutput sum

=

sum=0

count=1

count <=n

Y

sum = sum + count

count = count + 1

\ 7

[

Output

sum

/

v

o)




Posttest Loop Example , ~

Start
Pseudocode \l'
j=-5
Initial Condition: j = -5
Do ‘1'
Output
Display j / j /(
Add 1 to ll

WHILE j <= 0

Output sum




(== ) Nested Loop (o )

"

SEQUEHCE 1

!

FALSE

DECIZION 1

SEQUEHCE 2

SEQUEHCE

= oo

Reference: http://users.evtek.fi/~jaanah/IntroC/DBeech/3gl_flow.htm#nested




Nested Loop (2)

Pseudocode
Initial Condition: row = 1
WHILE row <= 10 )
Initial Condition: col = 1
"WHILE col <= 10

Inner Loop - Display col %1 Outer Loop

Add 1 to col
_ENDWHILE
Add 1 to row
ENDWHILE

Reference: http://facweb.northseattle.edu/voffenba/class/CSC110-
WO08/NotesDL/wk08/NoteOnNestedLoops.htm

A First Book of ANSI C, Fourth Edition

52




Nested Loops (3)

¢ Sample run: row(i) = 3, column (j) = 4

i is now 1
j=1j=2j=3j=4
i is now 2
j=1j=2j=3j=4
iis now 3

j=1j=2j=3j=4



Nested Loops (4)

A First Book of ANSI C,
Fourth Edition

Figure 5.9 7 loops once for each 1

o4



Coding an Algorithm

® Coding: Converting an algorithm into a computer program, using
a language such as C, is called coding the algorithm

m3Uasu algorithm 1w ldsunsunaniiieaslasld
AEABNNIADT LT A1 C, LI NIUNTUABUIIN coding the
algorithm %38 \38N&% 931 coding

® Code: The program instructions resulting from coding an
algorithm are called program code, or simply code

AFIG9 99 bAa1NNIT coding LILIBNI program code
(ldsunsulaa) %38 1Sanausgin code (1aa)



Coding an Algorithm (2)

Problem — mmm==)  A|gorithm =====)  Coding

Select an algorithm Translate the algorithm
Requirement (step-by-step into Programming
procedure) language (Coding)




Algorithm to Python Program Code

Practice 1: Calculating the average of three number

Python 3.5.2 Shell

>>>num1 =5

>>> num2 = 8

>>> num3 = 17

>>> average = (num1 + num2 + num3 )/ 3

>>> print("Average(%d, %d, %d) = %.2f\n" %(num1, num2, num3, average))

Average(5, 8, 17) = 10.00

Input

values

Calculate

>>> Output

Practice1.py Average(5, 8, 17) = 10.00
numi1 =5

num2 = 8

num3 = 17

average = (num1 + num2 + num3) / 3.0

print("Average(%d, %d, %d) = %.2A\n" %(num1, num2, num3, average))

Average(5, 8, 17) = 10.00

Display
'H'I'E ]
average jf
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Algorithm to Python Program Code (2)

Practice 2: How to find ¢ = a2 + 2ab + b?

Pseudocode
Python 3.5.2 Shell 1 Input a
>>>a=3 2. Inputb
>>>p =2 3. c=a2+2ab+b2
>>> ¢ = (a*a) + (2*a*b) + (b*b) 4. Displayc

>>> print("(%d*%d) + (2*%d*%d) + (%d*%d) = %d\n" %(a, a, a, b, b, b, c))
(3*3) + (2*3*2) + (2*2) = 25

>>>

Practice2.py Output

a=3

s (3*3) + (2*3*2) + (2*2) = 25

c = (a*a) + (2*a*b) + (b*b)

print("(%d*%d) + (2*%d*%d) + (%d*%d) = %d\n" %(a, a, a, b, b, b, c))

============= RESTART: D:/CMU-CS/204700/SourceCode/Practice2.py =============

(3*3) + (2*3*2) + (2*2) = 25 58



Algorithm to Python Program Code (3)

Practice 3:

® Calculate the interest of a bank deposit.
You are to read the amount, years and
interest rate from the keyboard and Print

the interest amount.

Practice3.py

amount = 1000

years = 1.5

rate = 2.5

interest = amount * rate * years / 100
print("Amount = %.2f" %amount)
print("Years = %.2f" %years)
print("Rate = %.2f" %rate)

print("Interest = %.2f" %interest)

Amount = 1000.00
Years =1.50

Rate = 2.50
Interest = 37.50

Python 3.5.2 Shell

>>>amount = 1000

>>>years = 1.5

>>> rate = 2.5

>>> interest = amount * rate * year / 100
>>> print("Amount =", amount)
Amount = 1000

>>> print("Years =", years)
Years = 1.5

>>> print("Rate =", rate)

Rate = 2.5

>>> print("Interest = ", interest)
Interest = 62.5

>>>

( Start )
!

Input Amount

v

Input Years

v

Input Rate

v

Compute Interest =
Amount * Years * Rate
/ 100

RESTART: D:/CMU-CS/204700/SourceCode/Practice3.py

Inputs Outputs
Amount = 5000 Interest = 200
Years = 2
Rate = 2
Amount = 1000 Interest = 37.50
Years = 1.5
Rate = 2.5

!

Output Interest

v
( End )59




Practice (3)

T%1129 1 - 8 1w Part 3
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