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(Analyzing and Defining the problem)
> ﬂ"lS'E)E)ﬂLL‘IJ‘IJLLu’JVI”I\‘Iﬂ’lﬁLLﬁ"ﬂEy,‘WI
(Designing the solution)
> nsWswdunivineuidnnes (Coding the program)
»  n1svedauldsunsu  (Testing the program)

> asIaRendtsusznaunazn1singednelusunsy
(Documenting the program and maintenance)
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- TaguszavAvaunisuidyun
- fimuasUuuunIsiIAuINAAWS
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» AudsunIstigafunadws (Output Requirements)
~ mnﬂsvmﬂmmmmnﬂmm
1. mmmnwaﬂ(max)
2. mmuawqm(mm)
- fimuasUuuunISIIARINAAWS
1. Maximum of this data group is max.
2. The minimum is min.
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» N155uvaya (Input Requirements)
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Please enter integer number in range of -1000 and
1000, input number which is out of range to stop.

Input number : in
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Fpdneniswaiunlusunss

> pisAAszvikagiuaRuantavaedyvi

(Analyzing and Defining the problem)

> NIS9ANUUULUINNNISUATYN

(Designing the solution)

»  nisWeuwdunivimeudmes (Coding the program)

(Testing the program)

> pasIantendisusenaunay ﬂ’l’iU’I’i’\i’i‘ﬂ‘is}’IIﬂ’iLmSﬁJ
(Documenting the program and maintenance)
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— Divide-and-Conquer

— Modularization

— Top-down Design

— Bottom-up Design
> NANNITAIALY

- msidenlasvasedoya
- N1S29NULUUDANaSAN (Algorithm)

WORTH Taneaaliayn + danesiin = Tlsunsy

Abstraction: Definitions

S >'Abs’rrac’rion = the distinction between the external

properties of an entity and the details of the entity’s

internal composition.

» Abstract tool = a component of a larger system

whose internal composition we ignore.

W)




Uses of absiraction

-. o Abs’rrac’rion allows us to use things we don’t fully

understand.

» We all can use electrical devices, food, etc. that we

either do not understand or cannot produce.

~» Computer scientists can use algorithms implemented

by others without understanding their details.

CS112 W’ 0-17

Representation of Algorithms
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> 4911 (Flowchart) : fvuadudnuaindanuuuie
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Algorithms: levels of absiraction

» Problem = motivation for algorithm
» Algorithm = procedure to solve the problem
— Often one of many possibilities

» Representation = description of algorithm
sufficient fo communicate it to the desired

audience

— Always one of many possibilities

CS112 W) 18
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FaN11 Pseudo code C statement

e X<€0 int X,Y;
Y& X/2 :
: X=0;
Display “Y=",Y Y =Xi2;
/ Print “Y=", Y / brintf(“Y=%d\n”, Y);
= LA If X0 then if (X!=0
@onluifiu v VX \(( - Y/X);
2 NN I Endif
cs112 W) 21
]
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"include <stdio.h>
void main() {
int a=1,b=2, ¢c=3;
X=a+b;
print(“x = %d\n”, x);
}

\fa1h1n15 compile Tusunsuilsziidafawaralsingdail
Error EX1.C 7: Undefined symbol ‘x’ in function main

Warning EX1.C 9: ‘¢’ is assigned a value that is never used

cs8m2 WJ 23
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FaN1 Pseudo code C statement

P4 Repeat do {

N1

ey vex2 Y €X/2 Y = X/2;
ULIELY (R vy ] Display“Y=",Y  printf("Y=sdw

X€X-3 Y);

csma2

While Y>0 X -=3;
. @ } while (Y>0);
<0 ey > 0do while
< ariou (v >0)
ABU (Y € YIX Y = YIX;
X € X-3) X = 3;
)
CS112 I W] 2
Tusunsun1e®

/* Yaauiifufsedrosure ldduadadunsunisineiuvasiusunsu */

/* A simple program to display a line of text */
#include < stdio.h >
void main ()
{

printf (“Hello, welcome to C programming\n”) ;
}

o ool o & A

waansnarlada run Tlsunsuil Aa

Hello, welcome to C programming
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/* Tsunsuuuudnge) udaadaninu 1 ussia
Flsunsuguanse uduadwsild szmiousu */
#include < stdio.h >
void main ()
{
printf (“Hello, *);
printf (“welcome to C programming”);
printf (“\n”) ;
}
uadwsnaeldiido run Tusunsail A

Hello, welcome to C programming

O
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Weunsunied

Tsunsun1e®

#include < stdio.h >

void main () {
/* UseniadaudsuiledaFe number vliadoyadwaviiuiu
So1 *
LEu */

int  number;

/* fnuaan 8 lfududs number */
number = 8;

printf (“The value of number is %d . ", number);

}
o y § =4
wadwsnazldiilo run Tusunsuil As

The value of number is 8 D

csma W) 26

include < stdio.h >

#define SIXTY 60 /* 13un SIXTY dududasiidosnea */

void main () {

float hour; /* dauvsde hour gnusennAlsidviadoyadmariuiuate */

o

int minute, second; /* dauts 2 dagnusenid Taeflvladoyaduavsuamda */

hour = 1.5; /* favuadn 1.5 Tifudauds hour */
7* aauArvaedinds hour dag 60 udrtmualiidudrvoedands minute */
minute = hour * SIXTY;
7* auArvaudins minute dag 60 uArivualinfudrvaeduis second */
second = minute * SIXTY;
printf (“In one period : \n %.2f hours\n", hour);
printf (“%d minutes\n%d seconds", minute, second);
}
In one period :
1.50 hours

90 minutes

540 secondsl] W] o

csy2

qUsuulUsunsunte@odiuing

Preprocessing Directives <o, » :
N Al R arasey )
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‘ e e ek )
. ‘ e
Declarations U{ M}ﬁ,yww;jg,ﬁgmj
i oc)

void main ()

{

Statements @
SpeunITNIY
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Formatted output function prinif( )

> printf() 1JuiuidudusundasaimnieaUnsallaaananIasgIu (9390W)
> sUsvunisiSanldieidu
., arg,);

> arg, arg,, ..., arg, : AWIURADINISUAANAN

printf (control, arg, arg,, ..

4 oy ¥ -
» confrol : “UBAMMANCDNNISLAAN LAY gl]llUUWﬂ\in'Iﬁ'llﬂﬂ\?Nﬁ’”ayﬁ

> sUBUUYEINISUARNNATIYA : %Ayaneal

% &eyanwal dmduiwaindviadoyaiu
%c 69NUTE
%d LAvSIUIRLEAN
%f LlavIIUIUITIUSaLaviIANAila
%s d1eanvse
cs112 W) 29

TUsunsun1w®

finclude < stdio.h >

void main () {

int  years;

printf (“How long have you been here? *);
scanf (“%d”, &years);
printf (“You've been here for %d years.”, years);

printf (“\tReally?”);

} AN el
How long have you been here?
You've been here for 20 years. R\eallg?ﬂ

o 4 1 . .
o2 WNRUBN O\ A ¥ 1 tab o

TWsunsun18%

clude < stdio.h >
#define Pl 314159 /* dmualiArasidudneal Pl fdudu 3.14150%/

void main () {
float  r, area; /* s 2 drgnusenid Taefivladoyaduavsuauase ¥/

printf (“This program computes the area of a circle\n”);
r=12.5; /* dviuald Safifianiu 12.5 */

area = Pl * r * r; /* fufivegienan = 92 ¥/

printf (“Area = Pi x radius x radius\n”);

%f X %.2f X %.2\n", P, r, r);

%f\n”, area);

printf (“

printf (“
}
This program computes the area of a circle
Area = Pi x radius x radius
csn2 = 3.141590 x 12.50 x 12.50 W) 30
= 490.873444

Formatted input function scanf( )

» scanf() Wudleidudmsusuarenaunsalindiniasgiu wluiuw)
> sduuumisiSenldweidu
., arg,);

, arg, : address vavsudsAl¥uAI

scanf (conftrol, arg, arg,, ..

> arg, arg,, ...
> control : “SUBUUVSNIBYANHINNTITSL

&l P o v o o o
il gl]llllﬂ?la\i"llﬂyﬁi’lﬁﬂ\iﬂ'lﬁ'ﬁ'ﬂ : %ETcyan‘ie}tu

%asyanwol Yayarisldwsaiitowdrezgnivdswdu
%c 69N
%d LavIIUIUAN
%f Llav3IUIUITIUSaLaviAnAilan
%s dednusy

cgma W) 32




Tsunsun1e® Tsunsun1e®

- e < sfdiah > . & #tinclude < stdio.h >
int years;

void main () {
printf (“How long have you been here? *); it float X;

: scanf (“%d”, &years); printf (“Please enter any number, *);
scanf (“%f”, &x);

if (x < 0.0)

printf(“Your input %.2f is negative...”, x);

printf (“You've be

here for %d years.”, years);
printf (“\tReally?");

else

O T Te rintf(“Your input %.2f is positive...”, X);
years WaRINMISENLRUNISIElety } printf( P P )
address MSDETUMIN IUMIIBAINSTIY

v @ 9 Please enter any number, 0.85
. UunnNABEIS years cs112 Your input 0.85 is positive...[ ) 34

Please enter any number,-15.5
Your input -15.50 is negative...[

Tsunsun1e®

#include < stdio.h >

void main () { [ WSoulvidavasiadou

- lunidviuneiy 5998003147 Y8V |

it (Seulw)
andefinudodonluduess;
> if (Saulw) {

naf, Ads 1 AindaFauludueds;

int i =1, sum = 0;

e 8 o oda o d PR while (i<=
AdN 2 VIVI']LNQL\‘lElu\l’UL‘IJuﬂi\‘I;

£
il o aadaris s l ? - sum = sum + i; | devA1dvidssgnaniduniside A1V i
: @ . 2 3 a =i ;
} . 9 SR 3 [=0%1
> if (Naulv) }
° y o o P @
Adeniniadouluduess; : - : . ; -
il printf (“Summation of integer 1-10 is %d “, sum);

 ANRS A ANFY N

,

cst2 w J 35 csm2 wW J 36

Ardunidataulalinfuasde;




while statement

» while (13aulv)

csn2 }

ArdanigndaFauluduesy;

\ﬁ"a{ﬂﬂl/ o—

@
' L9 !
l A1 n J Joul
954
> while (Jaulw) { ey |
Ada 1 MidaNauluduasy; !
¥ " i i !
A1 2 nAndadauluiduasy; . g
& a3 d g L A1 n
wee AN 0 AR ToRouludues;
W) 7

csMm2

Wsunsun1w®

finclude < stdio.h >
int square (int ); /* Prototype of function */
void main () {

int X, xx;

printf("Enter any integer x = *);

scanf(“%d”, &x);

xx = square (x); /* iSenldiaridu square() wiandern x */
/Aflawvituinuwasarglinadwiidu x2 wdadvualiiduaiveg xx*/

printf (“Square of %d is %d\n *, x, xx);
}
j i Enter any integer x = 5
int square (int a) { Square of 5 is 25
return (a * a); 0
}
W) .

Cs112

General form of C source program

Preprocessing directives
Global Declarations

void main() {\‘_‘___l\ WO WIS mala() T J

Local declarations
Statements
} /"___l‘ OISR IG AN UEYDH 3 I J

User-defined function () {

Local declarations

Statements

W) 39

wWnen AnAna

ﬂmﬂﬂuﬁcﬁui’a reverse mawnmsnatman

- " s AESIY IS

T iy Bunleiudy

1. wamsiaszidgm result = reverse(325);

2. nieenuuuitaridy GimineruBnie result axiinmiy

3. N9 UVaINenYU reverse() 523
4. ypddantwdvesiaidu

reverse() W)
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325 0
32 5=0+5
3 52= 50 + 2
0 523=520 + 3

W‘ 41
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The flow of control involving a procedure

Calling program
unit requests
procedure.

Calling program
unit continues.

Calling
program unit

Procedure

- Procedure is
/ executed.

Control is
transferred
to procedure.

Control is returned to
calling environment when
procedure is completed.

w)

Function
Wondw

n1sdsenad

nanIsia

W)

/

The procedure ProjeciPopulailon written in the programming
language C

The formal parameter list. Note

that C, as with many programming
languages, requires that the data
type of each parameter be specified.

Starting the head with the term
“void"” is the way thata C
programmer specifies that the
program unit is a procedure
rather than a function. We will
learn about functions shortly.

{ int Year; —

}

7

void

Population[0] = 100.0;
for (Year = 0; Year =< 10; Year++)
Population([Year+l] = Population[Year] + (Population[Year] * GrowthRate);

ProjectPopulation (float GrowthRate)

This declares a local variable
named Year.

These statements describe how the
populations are to be computed and
stored in the global array named
Population.

VvV




a. When the procedure is called, a copy of the data is given to
the procedure a. When the procedure is called, the formal parameter becomes

a reference to the actual parameter.

Calling environment Procedure’s environment . «
| Calling environment Procedure’s environment  mes|
i Actual Formal
5 //—\ 5 i /\/
o 5

" Executing the " Executing the

procedure emo b. and the procedure manipulates its copy. procedure emo b. Thus, changes directed by the procedure are made to the

actual parameter

Calling environment Procedure’s environment : 2 7 5
Calling environment Procedure’s environment

and passing : i and passing ol o

parameters by parameters by

c. Thus, when the procedure has terminated, the calling

c. and are, therefore, preserved after the procedure has

environment has not been changed. ‘ : ne
va I ue Calling environment re‘ference terminate

Calling environment

Actual
5 6

csin W) : S W)

The function CulinderVelume written in the

Warivu

programming language C

mstuy lusunsanvulaseasie

The function header begins with

thet f the data that will -
beerg;ﬂfn%d_ & data thatwi 1 ‘UQﬁT’LLN"M\:S’I% (Library functions)
* yfimysoninidy JorrrunveuoolasiUrunransor
float CylinderVolume (float Radius, float Height) User clefined funch'ons)

o qgltlestiy
o8 ke ~— Declarez_a . . . e
I ISISERENE . —nsimueniediy (Function definition)

Helupel Bote R edtage Rertius e Hedebe —msRunlisfiy (Function invocation)

\ L]
return Volume; e e ot — TusTaludusesisiu(Function prototype)

\Terminate the function and
} return the value of the

variable Volume.

wesityamsgrufinusunisuscaipaadnese

csin W} ’ e W]




Wunrasgrudmsunisussaiauadnuse

) ﬁ\iﬁ%ﬂ&ﬁﬁl’i’gflu (Library Functions)
Tuslalndvaeieridu Fusnsusuine:

— ﬂssmﬂ‘l‘ﬂuu%’du%’agaﬁﬁmuaqa Ju .h : — int getch(void); /*read a character from the console, no echo*/
: — int getche(void); /*read a character from the console, echo */
— int getchar(void); /*read a character from stdin*/

weitudnvsunpnednyse

— int putch(int ); /* write a character to the console */
— int putchar(int); /* write a character to stdout */

int getch ( void ) ;
~ Bonnisdsznaiilagly

[ 4

Hinclude <°4bial,l,‘7\|&l.h>

Hinclude <conio.h>

a Y o’ é’ QU
> ""i’;ﬁﬂfjl"‘ﬁ\""qu : Auffugluuuluslalnives * defiumealas Ty ctype.h : Weftusisuunlasideudoyay
Wanitutue) 19u anudcaniynisitayldsunsy iy Weidynsepauinhs
ch = getch () ; §ﬂﬂ€:t{m{luﬁﬂﬁumﬂtﬁﬂ§am
> AISHIRUANNTTY ﬁw,{guuﬁ'ﬂu\lausﬂ% W

NslYNNITUNIa98 U U NV getchs()

o
. A i’ - Bvimsay Henes: smuduian Tautinsazvisuldy
whudndnuseindey Gnknusiiden
§ hoiigefilo  : <conlo.h> * Include file : <conio.h>
* Prototype : int getch ( void ); . . ‘1Y
« Argument : Tad vifelddineszy Prototype . rlr"tg:;c;'et( V0|.d );
* Return . @stia ASCII ynednvsetgnule .~ raument DAY USBLIABNSEY

~+ Return : fnstin ASCIl yBeBnussidnyld




=W

>

v

v

nsldienYunrasguLdaednvse putch()

WONRINISUAANAIDNVSLDDNNINIDNTIW

Include file <stdio.h>
Prototype int putch ( int );
Argument Snuseidaenisuany

Return Tunsdinuaadla 2eliA1swa ASCIl vaudnuszinaas

Tunsdifudalaild 2¢lsifus EOF

putch(48); /* ug&ma 0 */ int c,i;

putch(‘\a’); /* uaaaReailu */ for (i=1; i<5; i++) {

putch(‘A’+5); /* ugnsmanEs F*/ ¢ = getch();
putch(*);

CSin2 WJ }

nsldieiduntasgundasdnvss putchar()

WaRInIsuaaNdIBnUsEN N UnSalLAANNANIASE U

» Include file <conio.h>

» Prototype : int putchar ( int );

» Argument : SWd ASCIl vausnaseigoen1suany
> Return SnuseinaasnoUsng

Tunsainuaaclild 2¢l¥iIuan EOF

putchar(48); /* udag 0 */
putchar(\a’); /* waaudeebu */
putchar('A’+5); /* udaséones F*/

(4 I’ &J L 1 L7 %
. putchar(\n’); /*mumimw’cursor AYEUUTSVIR */

=ik

>

v

v

maldWeidunrasgusudnvse getchar()

[Wasin1saunazd19nvse andwiwasvauiluiuw (Keyboard
buffer) Taafin1saziaulvifiudsnusentou

Include file <stdio.h>

Prototype int getchar ( void );

Argument o P ﬁ%ﬂlﬁﬁaﬂisg

Return Snuseiionld drduldld aelidndueor

Tanduy Iusunsuiissuingse uﬁ'auamqmae‘iﬂus:ﬁ%u Tay
| @ - (] o"‘ ."‘ @ 1
- upandufcfiunlvginenun wisunounsNuIINAIIMIIee
3 5 % 1
NSHUUTINR I8l ﬂqwmsﬂsuﬁaqav’iwmsnm Control-D

grogn1sidieidudmvsunisussulauadnuse

Wy %tlﬁ‘aaalau‘.lu Il be a champion! <n®@ enter>
ﬂaﬁwﬁm‘tﬂu I'LL BE A CHAMPION!
<Y 1 ussua>
<cursor §85uMstiByinga>

W)




W)

The macro in ctupe.h

Macro
isalpha(c)
isupper(c)
islower(c)
isdigit(c)
isalnum(c)
isxdigit(c)
isspace(c)
ispunct(c)
iscnirl(c)
isascii(c)
Function / Macro effect
toupper(c)
tolower(c)
toascii(c)

Nonzero is returned if :

is a letter

is an uppercase letter

is a lowercase letter

is a digit

is a letter or digit

is a hexadecimal digit

is a white space character
is a punctuation character
is a control character

is an ASCII code

OO0 0000600 060 oo

change c to uppercase
change c to lowercase
change ¢ to ASCII code
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o #include <stdio.h>
#define ControlD 4
#define NEWLINE \n'
void main () {
int c;
/* get characters, stop at end of file */
while ((c = getchar()) != ControlD) {
if (a' <=c && c <= 'Z)
c=c+ A -'d}; /*Capitalize the character ¢ */
else
if (c == NEWLINE)
putchar(NEWLINE); /*write the newline character*/
putchar(c); /* output the character*/
} /* End of while loop */
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" #include <stdio.h>
#include <ctype.h>
#define ControlD 4
#define NEWLINE  '\n’
void main () {
int c;
while ((c = getchar()) != ControlD) {
if (islower(c))
c = toupper(c); /*Capitalize the character ¢ */
else
if (c == NEWLINE)
putchar(NEWLINE); /*write the newline character*/
putchar(c); /* output the character*/

}
}
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YauLvavaNaMUS (Scope of Variables)

~» Global Variable
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» Local Variables (6auidstawizii)

CS112

- szgniSenldldiawiznrslunsauiseniAdaudsilug iy

- d1u1sald {} druansavuSevaulvavassudsiula

WJ 61

> int a=10, b=8:;

*int mo_a () {
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stnsualediy (Function definition)
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Tdsunsauines

anusunldwei¥y (Function invocation)
mstssmalassseiastiuumsitunidfesiiin(Function prototype)
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1. Function definition

2. Function invocation 2. Function invocation

3. Function definition
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void main () {
int b = 500;
int x = 5; printf (“global a is %d\t", a);
X += a; printf(“b+a=%d\n”, b+a);
printf(“x = %d\n”, x); printf(“a in mo_a is %d\n”, mo_a());
a++; {inta=-1;
return (a); printf(“a in block is %d\n”, a); }
} printf(“a out of block is %d\n”, a);

printf(“a in mo_a is %d\n”, mo_a());
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#include <stdio.h>

void prn_msg(void) {
printf(“Message for you only :\n”*);
printf(“"Have a nice day!!! \n");

}

void main() {

prn_msg(); /* function is invoked here*/
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return A7979089NI5HINAY ; Function body

i}nt min (int x, int y) {

return (x<y? x : y);
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return statement
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void ex_sub(int x) {

if (x < 0) return;

printf(“Have a nice day!!l \n”);
}
int max(int x, int y) {

return (x > y ? x : y);
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Function name (argument list);
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void ex_sub(int X)*{e ,ﬁq‘ﬂm@%
if (x < 0) return; X WU

printf(“Have a nice day!!! \n”);
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}

ex_sub(8);./*Have a nice day!!! will be displayed*/

ex_sub(-1); /* Nothing’s displayed */
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AIBENNITLTEN Y (la)

int max (int x, int y) {
return (X >y ? X :y);

}

int  maximum;

printf(“Maximum of 8 and 80 is %d\n”, max(8, 80));
/*80 will be displayed®/

maximum = max(8, 80);
printf(“Maximum of 8 and 80 is %d\n”, maximum);
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#include <stdio.h>
void A (int x) {
printf(“%d : ”, x);
Y
void B (int x) {
A(++x);
printf(“%d : 7, x);
Y
void main () {
B(8);
A(2);
B(10);
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int max (int, int);
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#include <stdio.h>
int max (int, int); /* Function prototype */
void main () {
int  maximum;
printf(“Maximum of 8 and 80 is %d\n”, max(8, 80));
/*80 will be displayed®/
maximum = max(8, 80);
printf(“Maximum of 8 and 80 is %d\n”, maximum);
)
int max(int x, int y) {
return (X >y ? x:y);
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Call by value

Call by reference
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#include <stdio.h>
void makeline ();

void makeline

int i=o; void main () {
for (; i<= so; i++) makeline( );
putchar(=y printf(" Heading” );

putchar(\n»: makeline( );

} }

void main () { void makeline ( ) {
makeline( ); int i=0;
printf(“Heading”); for (; i<= 80; i++)
makeline( ); putchar(‘=");

putchar(\n');
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/* Demonstrate passing by value™/
#include <stdio.h>
#define Heading "Report Heading”
void makeline (int);
void main () {
makeline(10);
printf(Heading); putchar(\n’);
makeline(strlen(Heading));
}
void makeline (int a) {
for (; a> 0; a--)
putchar(‘=");
putchar(\n’); —============:=
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% include <stdio.h>

int getdigit( ) {

char c;

c = getche( );

return (0 '<=c & c<=' 9 )2c- 0" :-);
}
int getnum () {

int i, num=0;

while ((i=getdigit()) = -1)

num = num*10 + i;
return num;

}

getnum.h

void main () {
prin’rf(“lnpuf number is %d\OO?\n”, getnum());

cs } W)
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# include <stdio.h>

#include “getnum.h”

void main () {

printf(“input number is %d\007\n”, getnum());

}
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" #include <stdio.h>
#include <getnum.h>
'\ long factor (int );
 void main () {
5 Int n;
prim‘f(“En’rer a positive number, finish by pressing En’rer");
n = getnum( );
prin’rf(“Facforial of %d = %Id\n", n, factor(n));
}

long factor ( int n) {
long fl=1;
for ;G n > 0; n--) fl *=n;

return fl;
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Wy ﬂauﬁaqm{lu The final day is Sunday.
&Iaﬁwﬁllrﬁlﬂu TheFinalDaylsSunday.
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