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Algorithm (2) Algorithm (3) __
b Terminal beginning or end
° of an algorithm
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° Representation of Algorithm: N1311L@wa Algorithm 111 Flowchart (H997%): / | nputioutput  Indicates an input
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anaggluuy uanuwand 2 siluuuae
representation of an PR Indicates computation
Pseudocode . . or data manipulation
algorithm using F——
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Algorithm Algorithm

Representation Representation (2)
Example 1 Example 2 Switch on the TV

Switch on the cable box

v
Change to the

movie channel

® Problem Statement ®* Problem Statement

® Calculating the average (Gi‘}l,uﬁzl) of three

o @ ® Watch a movie at home
integers (MWINLAN)

® Pseudocode

® Pseudocode S l S
1. Input the three integers into the computer ?‘5 1. Switch on the TV and cable . :E
2 box set Sit down 2
2. Calculate the average by adding the B Watch movie 8
numbers and dividing the sum (Nau2n) by E 2. Change to the required movie E
three : ] channel
3. Display the average End
play g 3. Sit down and watch the movie
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1 : Start
Algorithm Algorithm
Representation (3) o Representation (4) Input Amount
Example 3 $ Example 4 *
Insert your card into * Problem Statement Input Years
¢ Problem Statement the ATMJnaChme ® Calculate the interest (ﬂamﬁyﬂ) of a bank deposit *
® Withdraw (namf‘m) cash from ATM (t3wehn). Input Rate

®* Pseudocode

1. Go to the ATM

Insert your card into the machine

2
3. Pressin your code
4

Choose “Withdraw” and enter

amount required

5. Take the cash, slip and card.

Press in your code

!

Choose Withdraw
Enter the amount

Take the cash
Take the slip
Take the card
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® You are to read the amount (5’1%’3%!3%), years and
interest rate (5’mi’lﬁamﬁﬂ) from the keyboard

® Print the interest amount.

Inputs Outputs Pseudocode
Amount = 5000 | Interest=200 | 1. Read Amount
Years = 2 2. Read Years
Rate =2 3. Read Rate
Amount =1000 | Interest = 37.50 | 4. Set Interest as
Years =1.5
Rate = 2.5 5. Print Interest

v

Compute Interest =
Amount * Years * Rate
/100

v

Output Interest

Amount * Rate * Years / 100
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Coding an Algorithm

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

mslasn algonthm Tmdn Tdsunsaa auwamaﬂfﬂ ol
NMB1ADNAILADT L23% A1 C, LSanTRaaRHN
coding the algorithm ED) mmzm G]’n coding

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

AFIAN q*nlmnnms coding L57138n31 program code
(Tdsunsaulan) w3a 13anaw 971 code (1An)
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Programming Language

¢ Computer program (Tﬂmnwﬂauﬁ'ama‘f): data
and instructions used to operate a computer

and produce a specific result
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A program or set of programs is called software

S0 gapasldIunsa 158nI1 Software
lusunsa w3e o
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Coding an Algorithm (2)

Problem === Algorithm === Coding

Select an Translate the
Requi t algorithm algct}rltgm
equirements ——|  (step-by-step = |a:'?g?.|ae

procedure) l o)

Figure 1.15 Coding an algorithm
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Programming Language (2)

® Programming (nﬁstflﬂufﬂiunsu): writing instructions
in a language that the computer can respond to and that
other programmers can understand

m3ifisuadsens 9 Wadlunmineafiaiaasaansa
ABUAWDY mammumsmummlm wazawidion
ldsunsa (Programmer) anau 9 fsnansaidnlaluends
IR

® Programming language (ﬂ’m’lﬂauﬁ’ama‘f): set of
instructions that can be used to construct a program

BapasAdef lgdrmsuasiellsunsa
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Programming Language (3) Low-level Language

® Source Code or Source Program: Programs ° Low-level Language (nqggqsgéfu@‘iq); use

written in a computer language instructions that are directly tied to one type

Tﬂsunsa\m%qmﬁﬁﬁaﬁLﬁﬂuagiugﬂwm
a 4 1
ANBIADNNIILADS 138N Source Code 130

of computer

Qd C; ¥ o o Cig L a
Source Program MEszaua lgafindwadnurhavas

A A P
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A First Book of ANSI C, 4th Edition

A First Book of ANSI C, 4th Edition

AB132AUAN (Low-level Language) ABILATIDI (Machine Language)

14

M#13CAVFI (High-level Language) AMBIUDALBNUR (Assembly Language)

13
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Machine Language Assembly Language

4 4 o & A 1 o 1 Hwarefinamwidantanaisaias seianalnaldes
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A & o < A 2 a 4
Lamg'maao ‘ﬁﬂtﬂ%ﬂﬁﬁﬂﬂlﬂ’ié}ﬁﬂﬂ&ﬂ’)tmai ¢ Assembler: Tadmsuudanimn Assembly Tuhln
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A0 819LL £ ke A g
= ° AU NVIATNAINLYYWNAIYNATIEN Assembly =

< <

5 LOAD first 2

11000000000000000001000000000010 C,.‘é ADD second 2
1111000000000000001000000000001 1 : MUL  factor :

STORE answer

[y

(92}
=
(o))
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Assembly Language (2)

An assembly Translation Machine
language ——s program — |anguage
program (assembler) program

Figure 1.9 Assembly programs must be translated
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High-level Language (2)

® Interpreter: Tusunsufindaunazaiinns
(execute) NazAds
°® Compiler: Tﬂmnsa\lﬁuﬂaqmﬁ'\éfwﬁﬁuﬂ
NoaUAISI execute MNFAINILARIRINTN
auﬁaﬁﬁéﬁaqmﬁm
naansaneasnulalag compiler 138077

object program
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High-level Language

o mmsmum Lﬂu%ﬂma\mﬁamﬁammsmn
zmm Wflﬁwwmuﬂﬂsttnsumﬂ%maa'lmavmn
T 17 N7 C, JAVA, C++ 1waas uA RS

aasn1saandanis auladdsans PAATH A

[~f A V) o 1 [~
HwA1ILAIDY muﬂammsmugau,maamﬂu
2 ilszAanAe

Interpreter

Compiler
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High-level Language (3)

* Linker: YIN%#%111571U5723 object program
di v 1

waegaLNe liat w3289 executable
program

® Executable Program or Executable File:

o o« A 1 A A a ¢

gaaaeaglugluuuiiaiasnauninas
134190 execute LALALAT
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High-level Language (4)

Type in
the C program

l

Editor

Other

Object
Files —= Linker

(Library)

Compiler

Figure 1.10 Programming
steps to create an
executable C program
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Numeral Data Types (2)

Tuwnw C 694 data type 33
4 . P
31 9 weili lecture Hazna1IAY

For example: 0, -10, 253, -26351 | data type ud 2 n¥a (int uaz float)

¢ int: whole numbers (integers)

Not allowed: commas, decimal points, special symbols

® A floating-point value (real number) can be the number
zero or any positive or negative number that contains a
decimal point

For example: +10.625, 5., -6.2, 3251.92, +2
Not allowed: commas, decimal points, special symbols

float: single-precision number
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Numeral Data Types

Numerical data types

l Floating-point

l Integer types types

Figure 2.6 Built-in data types
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The printf() function

¢ printf() function: Writes the C string to the
standard output (i.e., the monitor).
® Inputs of function are called Arguments,
each argument is separated with comma.
First argument of printf() must be a string.
The first string can include control sequences.
printf() replaces a format specified in its control

sequence with the value of the next argument.
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The printf() function (2) Algorithm to C Program Code: Practice 1

o ~ Y o ] Practice 1: Calculating the average of three integers
M12819N1338n1EWINTW printf()

Step 1: Problem Solving Problem ==== Algorithm

printf("The total of 6 and 15 is %d", 6 + 15);

Output
The total of 6 and 15 is 21

AAAVAIN 1 + ANAVAIN 2 + ANR/VAIN 3

ANRIYVDIAAY 3 A =

A First Book of ANSI C, 4th Edition

A First Book of ANSI C, 4th Edition

Table 2.8 Conversion Control Sequences 3
Sequence Meaning
2d Display an integer as a decimal (base 10) number
%c Display a character
3£ Display the floating-point number as a decimal number with six digits 25 26
after the decimal point (pad with zeros, if necessary)
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Algorithm to C Program Code: Practice 1 (3)

Practice 1: Calculating the average of three integer

Algorithm to C Program Code: Practice 1 (2)

Practice 1: Calculating the average of three integer

Step 3: Write the pseudocode into the program

Problem ==== Algorithm

#include <stdio.h> Algorithm ====  Coding
int main()

{

/*¥1. Input the three numbers into the computer */

Step 2: Algorithm Representation

® Pseudocode
1. Input the three integers into the
computer /*2. Adding the numbers and dividing the sum by three */

2. Calculate the average by adding the
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/*3. Display the average */

(Waun) by three R
T IDE U19612 15w Code::Blocks 131

N
(o]

return 0; = A
4 #@IN1I0LVYYB comments dHUNE

[
pseudocode tHwnrm1inala

N
~

3. Display the average
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Declaring, Initializing,
and Assigning Variables
*Tunwn € nenfiezfinis3unls variable

Algorithm to C Program Code: Practice 1 (4)

Practice 1: Calculating the average of three integer

Step 4: Coding each section

#include <stdio.h> Algorithm === Coding o X ol o iy
int mein() Ta 9 3ndwazaadl nmsuszniaangs
{ (variable declaration)

Y=g LY o =3
'61%?']3%% 131029U 3TN IALAYITWINLAN 3

TWIN (int) Ié’fttfi numl, num2 LA num3

/* 1. Input the three numbers into the computer */
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numl = 5: int numil; IS wan 1 a151d comment
num2 = 8': ‘ Or input from int num2; //a"wmuﬁz dmsuudazea
-2 int num3; I 3 C e d &
num3 = 17; keyboard - u:ﬂsawhmamu 20
(later in the course) mazIs
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C standard 1o91iu@a C11 uanatzcompiler Tu
ﬁ%qﬂ'%ﬁﬁ'\i Ta support c version gaﬂ”h Cc90

C VerSion H iStOl"y 1% class 1% C11 standard

Anonymous structures
Unicode support
Atomic operation
Multi-threading

etc.

Declaring, Initializing,
and A551gn1ng Variables (2)

°* wana1nh taEnsadszndannlsvany ‘) G]')gl%

Uiiﬂﬂtﬂﬂ')ﬂ%l"ﬁ%
int numl, num2, num3;

* iaEansadszmaandsuaz nuwaan lUndas 9
Ale 12w

C89 or C90

1966 BCPL
(Basic Combined
Programming
Language)

e o o o o

1989 ANSI C or
Standard C

2011 C11
(C1x)

1999 C99

Inline Function

int numl = 5; §
¥ ' = . 2008 Embedded
nsobih 158n71 variable initialization 2 1978 K&R C 1990150 C N?W li?]tazf\e C
¢ 61 C i ANSIC decl g (Kerninghan intg : Non-standard
WA C version L3N € ( ) N7 declare § &Ritchie) * First Standard for C + Complex extensions
variable mtﬂua“madaﬂm%mwﬂaatma” block Naw = : - * Function prototypes | « Inline comment « Fixed-point
‘l 1 * void functions * void pointer // arithmetic
statement 81 ¢ 1161 [ version %aJ € (c99 L‘.I.l%(ﬂ% 1)) . struct. union
- * character sets * Named address
1318134190 declare variable a9 statement 8 ¢ Ta = functions + locales spaces
* sn:r:erated * C++syntaxstyle  Basic /0O hardware
atatype addressing
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Declaring, Initializing,

and Assigning Variables (3)

° nawdin13811A" variable 1a 9 i dnaas
AN13N1%A variable naw (Variable
Assignment) LB

int x;
X = 53

° $aNINNWLINLIAINID assign A1 variable
210 variable A2 lA 123

int x = 5;
int Y = X; /lassign A1 XNy
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Algorithm to C Program Code: Practice 1 (6)

Practice 1: Calculating the average of three integer

Step 4: Coding each section

/* Variable Declaration */ Algorithm ====  Coding
int numl, num2, num3;

/* 1. Input the three numbers into the computer */

numl = 5;
hum2 = 8;
num3 = 17;

/* 2. Adding the numbers and dividing the sum by three */
average = (numl + num2 + num3) / 3.0;

*

Need to also declare average
zosrrr—romoarerals of Computer Science

A First Book of ANSI C, 4th Edition
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Algorithm to C Program Code: Practice 1 (5)

Practice 1: Calculating the average of three integer

Step 4: Coding each section

#include <stdio.h> Algorithm ====  Coding
int main()

{

/* Variable Declaration */
int numl; mwani 1

int num2;  uaui 2

int num3;  swauis

/* 1. Input the three numbers into the computer */

numl = 5;
num2 = 8;
num3 = 17;

204111: Fundamentals of Computer Science

Algorithm to C Program Code: Practice 1 (7)

Practice 1: Calculating the average of three integer

Step 4: Coding each section

/* Variable Declaration */ Algorithm ====  Coding

int numl, num2, num3;
| float average; /iiuanady dandunahes |

/* 1. Input the three numbers into the computer */

numl = 5;
num2 = 8;
num3 = 17;

/* 2. Adding the numbers and dividing the sum by three */
average = (numl + num2 + num3) / 3.0;

204111: Fundamentals of Computer Science
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Algorithm to C Program Code: Practice 1 (8)

Practice 1: Calculating the average of three number

Step 4: Coding each section

Expected output:

Algorithm === Coding

Average(3,8,17) = 9.33

/*3. Display the average */

printf("Average(%d, %d, %d) = %.2f\n", numl, num2, num3,
average);

[ [ ° o
Padatna: .2 1unsimwasinim
AUARIVDINABLN (2 A1) T
NNSUEAINA variable WUy float
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Algorithm to C Program Code: Practice 2 (1)

Practice 2: How to find ¢ = a2 + 2ab + b2

Problem ==== Algorithm

/ Inputa, b /

Step 2: Algorithm Representation |

Step 1: Problem Solving

c=a2+2ab + b2

Pseudocode

c=aZ+2ab +b?
1. Inputa
Input b

: /e
3. Calculate c = a + 2ab + b?
4. Displayc

204111: Fundamentals of Computer Science m
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#i

{

int main()

Algorithm to C Program Code: Practice 1 (9)

Practice 1: Calculating the average of three integer

nclude <stdio.h>

All steps

/* Variable Declaration */
int numl, num2, num3;
float average;

[ INWIUNIEIND TN
I aadg

/* 1. Input the three numbers into the computer */

numl = 5;
num2 = 8;
num3 = 17;

/* 2. Adding the numbers and dividing the sum by three */
average = (numl + num2 + num3) / 3.0;

/* 3. Display the average */
printf("Average(%d, %d, %d) = %.2f\n", numl, num2, num3,

#include <stdio.h>

average);
return 0;
}
204111: Fundamentals of Computer Science
Algorithm to C Program Code: Practice 2 (2)
Practice 2: How to find ¢ = a2 + 2ab + b2
Step 3-4: Coding Algorithm ====  Coding

int main() Output
{ (3*%3) + (2%3*2) + (2*2) = 25

// Variable Declaration

int a, b, c;
// 1. input a
// 2. input b
a = 3;
2;
// 3. calculate c = a2 + 2ab + b?
c = (a*a) + (2*a*b) + (b*b);
// 4. Display c
printf (" (%d*%d) + (2*%d*%d) + (%d*%d) = %d\n",
a, a, a, b, b, b, c);

return 0;
204111: Fundamentals of Computer Science
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Algorithm to C Program Code: Practice 3 (2)
Step 3-4: Coding | Algorithm ====  Coding

Algorithm to C Program Code:
Practice 3

/ Input Amount / // Variable Declaration

Practice 3: Problem » Algorithm { float amount; /Guaw
; ) 1 Input Output
® Calculate the interest of a bank deposit from the / Input Years / 1iloat years; //ﬁ):wmﬂ . nputs utputs
amount, years and interest rate from the print the loat rate; faamaaniis ez:::t =250% Interest = 200
E3 =
interest amount. * /* 1. Read Amount Rate = 2
. 2. Read Years
Step 1: Problem Solving / Input Rate / " Amount = 1000 | Interest = 37.5@
7 5 3. Read Rate */ Vears = 1.5 5
- « . g amount = 1000; Rate = 2.5 g
Interest = Amount * Rate * Years / 100 Compute Interest = g years = 1.5; ks g
Amount * Years * Rate [ rate = 2.5; -
Step 2: Algorithm Representation /100 2 z
S * * B
Pseudocode ¢ 3 (/ 4. Set Interest as amount * years rate / 100 g
7 interest = amount * years * rate /100; 7
1. Read Amount > =
2. Read Years Output Interest // 5. Print Interest
printf("Amount = %.2f\n", amount);
3. Read Rate 41 printf("Years = %._Z-F\n",’year's); ’ 42
4. Set Interest as Amount * Rate * Years / 100 printf("Rate = %.2f\n", rate);
; End printf("Interest = %.2f\n", interest);
5. Print Interest 204111: T:undamentals of Cémputer Science
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Algorithm to C Program Code: Practice 4 Algorithm to C Program Code: Practice 5

Practice 4: awiasa%au1an 18 Body Mass Index (BMI)  Practice 5: NESNEIBINSUANGILaD 1 B 100
ractice 5:

w1nibn (Nlansa)

ABNIaNIY (BMI) =
(@na9 (1Wn3)>
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