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C compiler. ,
, C compiler. C programmer

ANS| ,
ANS| , :
.C , C :
"Hdlo", . : C
, .C  poainter ( ),
, CPU memory mapping /O, C 1/O,



C program

/*
*/
int main()
{
return O; I* 0*/
}
C mai n ()
C mai ng)
mai n(.)
: C
compil er :f ummacitni(
i nt
, mai n
bl ock mai n()
{
retdrn 00 */
}
mai n () ,
/*
.:::*/
int main()
{ return O; [* 0* }

C(Cfsseensitive,)’
mai n(MAI N( Mai n()

0

(function)
on

, main(')

mai n()f unct (peaeturn) ,

body) (:

BASI CPASCAL,



comment ( ).

( comment ), compil ed **/

/*

*/

/**************************

*
**************************/

/*

Ty

/*
filename: cl.c

: DOS, Windows, UNIX...etc.
:JSLiu.

: 20001/1.
: 2000/12/31.

*/




/*

Say Hello World!.

*/

#include <gtdio.h>
void main()
{
* Hello */
printf("Hello World!");

Hel |l o Worl d!

#include <stdio. h>
stdio. h compil e, ANSI |,
C I/ O () (functi b6dsehinition),
printf ,
stdio. ANSI C
, printf #include <stdio.
, #incl ude C , C p-preocessor
code compil er, ,
Hello.c £\|/ Pre processor £\|/ Compiler £\|/ Object code
Library £\|/ Link

<=

Exectuablefile

h >



4 0 * 1 ’ :
printf("Hello World"),

/*
Say Hello World! Bye Bye.
*/
#include <stdio.h>
int main()
{
* Hello World! Bye Bye */
printf("Hello World! *); printf("Bye"); printf("Bye");
return O;
}
/*

Say Hello World! Bye Bye.
*/

#include <stdio.h>
int main()
{
I* Hello World! Bye Bye */
printf("Hello World! ");
printf("Bye ");
printf("Bye");
return O;

Hell o Worl d! Bye Bye



C (basic types)

C ()
char
int
float
double
void void
long
short
BASI C , C RASCAL) ( )
/*
1
*/
int main()
{
[* */
int a
int A;
int b, c;
return O;
}

®
>
~
o
o

int) (



/*

2
*/
int main()
{
* */
int a
int A;
int b,c;
a=1,
A=8;
b=2
c=A-a+b; [* A -a+b, c*/
printf( "%d", c); I* printf c
return O;
}
a = 1, A A 8, +bb= 2, c , pri
c
9
programmer , (constant)
/*
3
*/
#include <stdio.h>
int main()
{ .
int a=1
int A=8;
int b=2c
c=A-a+b;
/* a A Db c */
printf("a=%d, A =%d, b=%d,c=%d", a A, b, c);
return O;
}

-10-
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a- 1, A- 2, 8¢ b 9
long int
short int
long double
l ong, intdoubl e, l ong
short I nt, short i nt .
/*
long and short
*/
int main()
{
long a;
long int b;
short m;
short int n;
return O;
}
4 , a, b, m, n.
a b , l ong imntn

-11-

nt .

short

nt.



#include <stdio.h>
void main()
{
float a=0.5;
double b=1.2;
int c=3
b=b+a+c
[* a b, c */
printf( " a=%3.1f, b=%3.1f,c=%d ", a,b, ¢);
}
a = 0.5 b = 4.7 c = 3
a, b, c, 3 fl oat, double,. int.
b + a + ¢ b

, (warring)
““fype mi"smat ched

: (type) :
C compilefcasting) ,
b = b + (double)a + (double)c ;
(type),

( type ). ,



97

/*
1
*/

#include <gtdio.h>
int main()
{

char X, Y;

X ="a;

y = (char)97;

Jx X, Y, X, ASCII y */

printf( " x = %c, y = %c, ASCII of y =%d", X, Y, VY );

return O;
}
C 0. S
X = a, y = a, ASCI | of y = 97

char, C , ,
‘b [ * b */
‘C | * c */
=1 / * = * /
‘&’ [ * & */
y = (char)97;
ASCI | 97 , oy
(char) , .
ASCI | 97
, , 97 X ;

C programmer |, ,
| BM (mainframe&BDI C

-13-



/*

digitd - 1
*/
#include <stdio.h>
int main()
{
int a= 64,
int b = 0x40;
long c=64L;

printf(“%d,%d,%d’, a, b, c);
return O,

64, 64, 64

0x40 16 , 16 |, 10
0x40Q0 6 4
64L 6 4 type (long.L i nteger) .(

-14-



Basictypes ( ) (storagesize)

intéit, 3278768.
: Ait C compilmet 320 t .
l ong )(, WATCOM C/ C++1 886 nt 32 bit,
Symantec CBO++atdX C/3@B#+ cdompiolhgadd bit .
K&R ANSI :
, 1&it, 3dit int,

3b2i t, i nt b6t 3dit ,
3b2i t b6 t
Bit C code Ih6i t 32 t
: Bit i nt-8it, 1b6i t
: Bit
C
C :
C macr o ( : C

(C-PPoeessoCRP

-15-



C printf, scanf.
pri(ntf , pr i mMtNfS I C C
C : cC 28 (keywords) ,
C 1
, K&R ANSI , ;
C compiler ANSI C
, C compiler
(compi, e) C compiler
, Tur bo pCogrammgeat,oxy, putpixel,
, MS C Vi sual C ,
, Bod |l an programmer
) ANSI ,
C compil etx C compiler
printf ,
C
printf( " ¢ is % ,*/c ); /=
printf( " ¢ is %" *X/c ) [ *
printf( " a is %f"r/a ); /*
5 2
printf( " b is %5%5f2,5 b ), 2 * /
printf( " x is %c'%c x ); * /

-16 -

puti mage



printf( " s is %s%s s ) *1
\n .
printfn)"
t a b\t
pri mt'f( ;"
v
pri Nt"f)(;
\\.
pri Wt f) ;"
printf
printf%d," ba iiss %f , c i s %f ",
scanf ,
/*
*/
#include <gtdio.h>
int main()
{
char ch;
printf("Input a char:");
scanf("%c", &ch); /* ch &(
return O;
}
scanfpringf printf scanf scanf
, ch &c h,

-17 -

a,



16

/*

*/
#include <stdio.h>
int main()
{
int i;

printf("Input an integer:");

scanf("%d", &i ); /* ch &(
printf( "the number is %d", i);
return O;

}

Il nput an integer: 16

the number is 16

, [ pr

-18 -

i nt fi



(Assgnment Operator) - 1

C , = )
/*
= 1
*/
void main()
{
int a b;
float C,
a=b=5+1,
c = (float)a+ 0.1,
}
a = b = 5 + 1;
c = (float)a + 0. 1;
, (casting),
: (type),
type :

-19-



(Arithmetic Operator).

/-k
*/

#include<stdio.h>

int main()

{
int ab;
a=10; b=3;
printf( "%d \n*, a* b);
printf("%d \n", a/b);
printf("%d \n", a+ b);
printf( "%d \n*, a - b);
printf( "%d \n", a% b);
return O;

}

30

3

13

7

1

-20-




(Relational Operator)

0 1 ,

 fel se,-wiwhi é€eg. f dio,

/*
*/

#include <gtdio.h>

int main()
int a=10,b=5
printf("a==bis%d \n",a==b);
printf(" a>bis%d\n",a>b);
printf(" a<bis%d \n", a<b);
printf(" a>=bis%d \n", a>=Db);
printf(" a<=bis%d \n", a<=Db);
printf(" al=bis%d \n"*,a!=b);
printf( \n" );
b=10;
printf(" a==bis%d \n", a==b);
printf(" a>bis%d \n",a>b);
printf(" a<bis%d \n", a<b);
printf(" a>=bis%d \n", a>=b);
printf(" a<=bis%d \n",a<=b);
printf(" a!'=bis%d \n", al=b);
return O;

}

-21-
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(Bitwise Operator)

C (bdint

pointer,

<<
>>
& AND
A XOR
| OR
/*
*/
#include<stdio.h>
void main()
{
int ab;
a= 15
b=1;
printf("%d\n", a | b ); * aOR b */
printf("%d\n", a & b ); /* a AND b */
printf("%d \n", a” b); /* aXORb*/
printf("%d \n", a << 1); I* a
printf("%d \n*, a >> 1 ); I* a
printf("%d \n", ~a); * A
}

-23-

*/
*/
*/



Lo < O
M~

-16

er

compi

AND, XOR

OR,

-24-



(Assgnment Operator) - 2

= + +
+= a+=b a=a+b
*= a*=>b a=a*b
/= al=b a=alb
-= a-=>b a=a-b
%= a%=>b a=a%b
<<= a<<=b a=a<<b
>>= a>=bhb a=a>>bhb
++ at+ a=a+1l
-- a-- a=a-1
= a&=b a=a&b
= al=b a=alb
N= a™=b a=a”b

_25-




L(ogical Operator)

c 3 ’
! Logicd NOT
&& Logical AND
[l Logicd OR
/~k
Logica NOT.
*/
#include <gtdio.h>
void main()
{
int a
a=3,
printf("%ad\n", 'a);
a=0;
printf("%d\n", 'a);
}
0
1
(1) 0 1
1, 0 1

-26-

f

whil e,

f

or .



Logical AND

/*
Logical AND.
*/
#include <gtdio.h>
void main()
printf("%d\n", 1 && 3);
printf("%d\n", 0 && 0);
printf("%ad\n", 2 && 2);
}
0
1
1
(&&) (v, (&&)
0, 1.
Logica OR
/*
Logical OR.
*/
#include <stdio.h>
void main()
{
printf("%ad\n", 1 || 0);
printf("%d\n", 0 || 0);
printf("%ad\n", 2 || 2);
}
1
0
1

Clh1) (&&), 1)

_27-



sizeof ( type )size

/*
S zeof
*/

#include <stdio.h>
void main()
{

char &

printf(" Thesizeof int is %d \n", sizeof(int) );

printf(" Thesizeof char a is%d \n", sizeof(a) );
}
The size of int is 4
The size of char a is 1
! ) y DOS

Turbo C, Mi ¢ md s o f2t, @,hlar 64 bit CPU

C compiilngr 8. Beéof compil er
sizepf C compiler

-28 -



(Function)

printcCf ,
/*
Function (1)
*/
#include <stdio.h>
/*
1 */
int rect(intx, inty)
{
int result;
result = x*y;
return redut; /* result */
}
/*
main function
*/
void  main()
{
int Xx=8,y=4
int a;
a=rect(Xx,Yy);
printf( "8*4 %d", a);
}
ar ea , 2
2 1
, 1:
i nt rect _area( 1int

ar ea i nt ar ea

return resultyresult

resul t

-29-
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retur n( resulrtes)ul t */ [ *

resul t, , ret urf rumnc.

/*

Function (2)

#include <stdio.h>
float circle( int r); I* circle prototype */
void main()
{

float  answer;

answer = circle(8);

printf( " %f", answer );
}
/-k

circle , circle

*/

float circle( int r)
{

float result;
result = 3.14159 * (double)2 * r;
return ( result);

mai n () circlef(,) circle() ,
comper

answer = circle(8);

: circle() compil er
cirlce , )
. : 2 :

fl oat circl e(ciirnctberot ptype */

C compil.,er , circle
compil er circle ,
? , (link)
circle



printf
#include <stdio. h>

printpfototypestdi.o. h
?

fl oat circl ef(icrichtorrot ptype

C compiler
#include <stdio. h> |,

fl oat circloci(r cipbretotiot ype */
circle(protype)

circl e, circle ?

printf( " %f ", answer ) ;
; circle

object filleimk | ibyrary

, (protot,ype)
, compil gr (
compil er .
, area ?
headprotot)ype ( compil earea
areaprototyaeeahead

C C compil.er

C , C ,
, , printf
: pri
printf, C programmer

-31-
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iftelse) .

i f expre¥sion
stat;ement

0 ( not =zet a),emen

i f expred¥sion

{ stat;ement
}
/*
if 1

*/
#include <gtdio.h>

#include <conio.h>
void  main()

{
char ch;
printf( "input a char:" );
scanf("%c", &ch);
if( 1=="a)
printf(" You pressed 'a " );
}

, ENTER
" You Presse.d

a

-32-

statement



i f 1.
- - - - - - - oI Do DT - - Z-DTZ=ZDTZ=-ZD—TZ=Z—TZ=Z—TZ=—— <=~ ™™ */
#include <stdio. h>
voiohain()
{
char h;
printf( "input a char )
scanf ( %c ", &ch ) ;
i f( i == a' )
{
printf( " You pressed "a' " );
}
}
/*
if 2.
*/
#include <stdio.h>
#include <conio.h>
void  main()
if(1)
{ .
printf( "TRUE! ");
}
}
"TRUE! "
, i f 0, printf( "TRUE!



o s */
#include <stdio. h>
void mai n ()
{
char h;
printf( "input a char:" );
scanf ( " %c", &ch );
i f( i == "a' )
{
printf( " You pressed 'a' ")
}
el se
{
printf( " You didn't press '"a'"
}
}
, , "a’ " You pressed "a'"
" You didn't press "a'"
i-€1 se , tefl se.
100 100 200 200.



i £ el se 2:

/*
if else 2.
*/
#include <stdio.h>
void  main()
{
int i
printf( "input an integer:" );
scanf( "%d", &i);
if( i <100)
{
printf( "i < 100");
dse
{
if( (1 >=100) && (i <200))
{
printf("i >= 100 and i < 200" );
}
else
{
printf("i >= 200");
}
}
}



C s(vitch case) .

switclase , switch

swi stB(us

{
}
status
case status,
case status:
default case status def aul t.

case break, break, case,



o s */
#include <stdio. h>
void mai n ()
{
char c ;
printf( "l nput a char:"
scanf ( " %c", &c ) ;
switch( c¢c )
{
case a':
printf (" you pressed
break;
case b
printf (" you pressed
break;
case ¢
printf (" you pressed
break;
defaul t:
printf (" not a, b, c
break;
}
}
"a' "yomsegdres.
"b' "you pressed b".
"¢ "you pressed c"

not a, b, c

-37-



#include <stdio.
void ma i
{
char c
printf "
scanf ( " %c
switch( c
{
case
case
case
def aul t :
}

O T 9o

*

char )
\n"p)r;i nt
\np);i nt
\n "p)r;i nt
printf



def aul)t:

-39-

/* - - - - - - - C-DS-DTC-DSTZ-DSTZ-DTZoDTZDTZoDTZoDTZoDTZoD<oDcoc
swi tcals e 3.
o s */
#include <stdio. h>
void mai n ()
{
char c
printf( "l nput a char:"
scanf ( " %c", &c ) ;
switch( ¢ )
{
case a':
prinau (p'reyssed a ") ;
break;
case b
printf (" you pressed
break;
case ¢
printf (" you pressed
break;
}
}
a' "you pressed a"
y ou
"b' "you pressed b"
c' "you pressed c"
a, b, ¢

b

c

")

")

y u
n t

press
a, b,



odd,even.

e e e b e o e o e */
#include <stdio. h>
void mai n ()
{
int i
printf( "I nput a number:" )
scanf ( "%d", &i )
i = % 2 ;
switch( i )
{
cas e 0 :
printf("Even!");
br eak;
case 1:
printf("O0dd! ")
br eak;
}
}



C fér) .

C : for, while, do-while
for :

#i ncd tudliecx<. h >
voi d mai n ()

{

int i ;

for ( i =0; i /<* 6 ; i ¥
pr i“vdnt, ( i ) * i *

G bhwWNEFLO

for expression
for( expressionl ; expression2 ; expression3)

expressionl , ,
expression2 , expression2
(i < i6)= 0, i = 1,

expression3 ,
for
for(i=0;i<6;i++)
expressionl i=0,

expression2 1 6.
expression3 , i++.

-4 -



/*

Program 2 - for

*/

#include <stdio.h>
void main()

it j;
for (i=0,j=10; i <6;i++ j++)

printf("i =%d,",i )
printf("j = %d \n", j );

i = 0, j =10
i = 1, J = 11
o= 2, j = 12
i = 3, j = 13
i = 4 J = 14
i = 5, J = 15
for
for( i = 0, j =
2

_42-



/*
Program 3 - for
*/
#include <gtdio.h>
void main()
it i,
j =10; I*
for (i=0; i <6 i++)
{

printf( "i = %d, ", 1 ),
printf("j = %d \n", j );

J+; 1*
}
}
4
/*
Program 4 - for
*/
#include <stdio.h>
void main()
{
int i, j;
j =10; I*
for (i=0; i<6; )
{
printf( "i = %d, ", i );
printf("j = %d \n", j );
i++;
j++
}

*/

*/

*/



- - - - - - - - DT DT - - Z-DTZ=-DTZ=—D—TZ=Z—TZ=Z—Tz=—T = ™™ */
#include <stdio. h>
void mai n ()

{

int ([

i = 0; f*= 10;

for ( ; i < 6 ; )

{

printf( "i = 0%d,
printfaw"5j]j=)%d
i+ +
j o+ +
}

}

6 :

/| * o e e ——

Prog-r aar 6

- - - - T Do DT DT DT - -DTZ-DTZ=-Z—TZ=ZTz=ZTz=ZT == <=~ ™™ */
#include <stdio. h>
void mai n ()

{

int [ I

i = 0; y*= 10

for ( )

{

i f( 1 ¥ 61 break
bredk; break
printf("ii = %d,
printfw"tjj=)%d
i+ +
j ++;
}
}



swit tcals e breakkeyword,
br eak , for , - whi Il e., do
continue.

56 8:

/*

Program "continue"

*/

#include <stdio.h>
void main()
{

int i

for(i =0;i<10; i++)
E{f( i'=9[G0!=60!= 8)

continue; /* program, for. */

}
printf("i =%adn ", i );

, continue



#include <stdio. h>
i nt mai n()

{

i nt x, v

for( y==91;yy+ )
{

)
pr iy £ (

pri*wdf (x*y ) ;

return O0;

4 5 6 7 8 9
8 10 12 14 16 18
12 15 18 21 24 2

3
6
9 7

12 16 20 24 28 32 36

O©CoOoO~NOOOULDA~WNPRE
PR R RPRRPROORAN

0 15 20 25 30 35 40 45
2 18 24 30 36 42 48 54
4 2412 2489 3556 6 3

6 24 32 40 48 56 64 72
8 27 36 45 54 63 72 81



while, do-while) .

whi | e:

whidxpgr gssi on

whi l

{
}

expressi o, whi | e
e .

whil e(1)

{
/ * *
}
whi | e:
/-k
while 1
*/
#include <gtdio.h>
void main()
L
nt
i =0 j = 10; *
while(i <6)
printf( "i = %d, ", i );
printf("j = %d \n", j );
i++;
j++
}
}
i = 0, j =10
i = 1, j = 11
= 2, j = 12
i = 3, j = 13
i = 4, j = 14
i = 5, j = 15

_47 -

*/



whi | e breakontinue

whil e

de whil ewhi |l e ,
dowhi | e
do
{
}

whidxdr §ssi on

dwhi | e
/*
do - while.
*/
#include <stdio.h>
void main()
{ o
int i, j;
i =0 j = 10;
do
{
printf( "i = %d, ", i );
printf("j = %d \n", j );
i++:
j++
}
while(i<6); /*
}
i = 0, | = 10
i = 1, j = 11
i = 2, j = 12
i = 3, ] = 13
i = 4, | = 14
[ = 5, j = 15
i = 6, | = 16

dowhi |l e

/'k

*/

*/



C gbto) .
goto ,
/* - - - - - - - - D DT - Z-DTZ-DTZ=-ZDTZ=ZD—TZ=Z—TZ=Z—T=—<=— =T
goto
- - - - =T =T =T DT DT DT C-DTZ=-ZTZ=-ZTZ=ZTZ=ZTZ=Z—TZz=Z—Tcz=Z 7= ™™ */
#include <stdio. h>
i nt mai n()
{
char c h;
ch = getch();
scanf ( " %c", &ch );
switch( ch )
{
[ * Yy Yes */
case Y :
case got o Y'EVW;
break:;
|/ * N/ n NO */
case "'n'
case " N
break;
|/ * Yy/ Nn END */
def aul tgtot o END;
break;
}
YES: ;
printf( "YES");
return O0;
NO: ;
printf( "NO" ) ;
return O0;
END: ;
reutrn O0;
}

goto

computer

science

-49-

goto

NO;

got o,



C Array ().

C , C

typear [saibzee

C
/*
array - 1.
*/
#include <gtdio.h>
int main()
{
int grade[5]; [* sze=5 array */
int i;
grade[0] = 75; * 1% dlement */
grade[1] = 80; /* 2" dement */
grade[2] = 85; /* 3¢ element */
grade[3] = 70; /* 4" element */
grade[4] = 90; /* 5" element */
for(i=0;i<5;i++)
{
printf("Number %d = %d\n", i, grade] i ] );
return O;
}
Number 0 = 75
Number 1 = 80
Number 2 = 85
Number 3 = 70
Number0 4 = 9
C o , , el ememtrade[ 0] ,grade[ 1],
, 5 i nt



/*
array - 2

*/

#include <stdio.h>
int main()

int grade[5] = { 75, 80, 85, 70,90 };

for(i=0;i<5;i++)

{
printf("Number %d = %d\n", i, grade] i ] );
return O;
}
grade ( )
/*
array - 3
*/
#include <gtdio.h>
int main()
{
int grade]] ={ 75, 80, 85, 70, 90 };
for(i=0;i<5;i++)
{
printf("Number %d = %d\n", i, grade] i ] );
return O;
}
grade el ement ,

gradé& el ement s .

-51-



(aryrAy)

typear [saibZsehp zJel zZ.gsi 7€

/-k
2d array.

*/

#include <stdio.h>

int main()

{
int  array[3][3];
int XY,

aray[0][0] = 1;
array[0][1] =2
array[Q][2] =
aray[1][0]

aray[1][1]
aray[1][2]
aray[2][0]
aray[2][1]
aray[2][2]

for(x = 0; x <3, x++)
for(y=0;y <3, y++)
printf(“ %d,”, array[X][y] );

I T T TR T T
LoNOAR®

return O;
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C Sring ()

C (basic types) ,
BASI C, PASCAL.
1 ) C 1
0O (NULL)
/*
Say Hello World!.
*/

#include <gtdio.h>
void main()
{

* Hello */

printf("Hello World!");

“Hel Il o” Wor |l d! |, , ,
/*
String 1
*/

#include <gtdio.h>
int main()
{

char 6] =“Hedlo"; /* , 6 5%/

printf(“%s’, s);

return O;
}
Hel | o



‘He I',l 05 , 6

s[6], s[5], 0.
s 6 el ement .
0O |11 |2 |I3 |4 |5
‘Hlée ['I" |'l" ['0 |0
/*
String 2
*/
#include <stdio.h>
int main()

char d] ="“Hdlo";

printf(“%s’, s);

return O;
}
/*
String 3
*/
#include <gtdio.h>
int main()
char d|={'H,"€,'I,'I 0,0}
printf( “%s’, s);
return O,
}
C Array array ,
, S 6 chararray.
Strd ng , O(NULL),
St8ing
0, Str3 ng char el ement
0, NULL, NULL stdio.h



NUL L

/*
String 4

*/

#include <stdio.h>
int main()

char {]={'H,¢€, I, ‘0,NULL};

printf( “%s’, s);
return O,

int main()

{
chars|[ 6] ;

s “Bel;l o/ * ERRORY¥/
return O;

int main()

{
chars[ 6];

s =, 0o, 0 /}*; ERROREF/
return O0;



- - - - - - - oI Do DT - - Z-DTZ=ZDTZ=-ZD—TZ=Z—TZ=Z—TZ=—— <=~ ™™ */
int mai n()
{

chars[ 6] ;

s [ OH'; =

s [ 1'¢;, =

s[ 21; =

s[ 3, =

s 4¢,;, =

s[5] = 0;

return O
}

C = ( ) C
stringype,
2

stringfaagyio
o

1 1 n 1
ANSI C standard C Librarfunct.i n.



stringfanxy i on

/~k
string copy function.
*/
#include <stdio.h>
/*
string_copy function.

*/
void  string_copy( char target[], char source]] )
{

int i=0;
while( source] i ] '= NULL )

target[ i ] = source i ];

i++;
}
target[ i ] = NULL,; I*
}
/*
man function.
*/
int main()
{
char  str[6];
string_copy( str, “Hello” ); [*
printf( “%s’, str);
return O;
}
Hel |l o.
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: ANSI C standard |liprary (

[
strepy

*/

#include <gtdio.h>
#include <string.h>
int main()
{
char  str[6];

strepy( str, “Hello” );
printf(“ %s’, str);

return O;

functiypeper prptot
on prototyperdadgi hition
((thncl ude)

Q - -

ANSI Cstandard | ibrary ,



C pointer ( , )

C point,er ( ) C
pointer.

/*
pointer - 1
*/
#include <stdio.h>
int main()
{
char  *s pointer = “Hello";
char  d] ="“World’;
printf(“ %s\n”, s_pointer );
printf(* %s’, s);
return O;
}
Hel | o
Wor |l d

chars_ pofHetlrdro =

Hel | o, addr es sH (
) S _pointer.
? C pointeaenray, array
addre)s,s pointer
adess. pointer

poi ntaerrr ay.

-59-



/*

pointer - 2

*/

#include <stdio.h>

int

main()

char  *s pointer;
char  gr[] ="“HeloWorld”;

S pointer = dtr;
printf(* %s\n”, s _pointer );

return O;

Hel |l o Worl d!

st

/*

string

coppoyi,nt eraddr e(ssssi gn)

, strpointéedel | o”.Worl d!

pointer - 3

*/

#include <stdio.h>

int

{

main()

char  *s pointer;
char  sr[] =“HedloWorld!”;

S pointer = dir;
s pointer[0] = h'; FH
printf(“ %s\n”, &r );

return O;

hell o Worl d!

‘o



, poinaeray address,rar ay
array (applyointer S _pointer
addregs ( el e me nH. str addresspointer

printstrhell o”.Worl dl!

/*
pointer - 4
*/

#include <stdio.h>

int main()

{
char  *s pointer;
char  gr[] ="“HeloWorld”;
S pointer = dtr;
S pointer = s _pointer + 1; I* S pointer++ */
printf(“ %s\n”, &r );
printf(“%s\n”, s_pointer );
return O;

}

Hel |l o Worl d!
ell o Worl d!

poi ntaeddr e)s,s ( addr ess
S _pointer = s_pointer + 1;
S _pointeaddr ess S _poi nt &

‘e

-61-



[Hle] I |1 o] [wlo|r|[1][d]|r[NUL|L

?

S _pointer

s _pointer = s _pointer + 1
/*
pointer -5
*/
#include <gtdio.h>
int main()
{
char  *s pointer = “Hello";
char chl, ch2;
chl = *s pointer;
ch2 = s pointer[Q];
printf(“ %c, %c”, chl, ch2);
return O;
}
H, H
pointer pointeraddress,
S _pointer , ‘“*” pointer operator
) , arr ay

: array operprtogr,ammer
pointer operatodearray operator

-62 -



pointer

/*
pointer — 6
*/
#include <sdio.h>
void main()
{
char *dr = "Eric";
printf( "%c", *(str+0) );
printf( "%c", * (str+1) );
printf( "%c", *(str+2) );
printf( "%c", *(str+3) );
}
Eric

/*
/*
/*
/*

pointer

array operator

printf(“ %c” ,str[0] ); */
printf(“ %c” ,str[1] ); */
printf(“ %c” ,str[2] ); */
printf(“ %c” ,str[3] ); */

pointamrr ay

?



memory allocation/free 1
e e e e e e *
#include <stdio. h>
#include <stdlib. h>

int main()

{

charrstr;

chars|[ JHed | o";Wor | d!

intl engt h;

l ength = s/t*rl es( ,s )1 + 1,; .o *
str = (char*)mall 8cihemengt h /) ;
strcpy( str, s );

pri‘sa't (str ) ;

strfhg] =

pri‘wit (s ) ;

free( str );

Hel |l o Worl d!
Hel |l o Worl d!

strl e@ standabrargtring | efnugntcht i osn,

1 strl en . ,

mal | oc , mall oc addr ess.

str = (char *)malloc( |l ength );

, (char *) , mal | ocpointer str
(char *).strecspy copystr.



strf 0] = strs addr ess
free funct{(oael ease) , :

memory allocation/free 2
- - - - - - Z-—TZ=-—Z=——TZ=-—T=—T<=—TZ<=—z=-~™— ™™ */
#include <stdio. h>
#include <stdlib. h>
i nt mai n()
{
charstr;
chars[ IHed | o";Wor | d!
intl ength;
l ength = strlen( s ) + 1;
str = (char*)/malDl 8cthhemengt h/) ;
i f( str == NULL )
{
pri‘Méméry all’™gcation failed
return O;
}
strcpy( str, s );
pr i‘vg fstr ) ;
free( str );
return O0;
}

Hel |l o Worl d!

Memory allocation failed
, , str NULL, NULL
"Memory all™cation Failed mall oc
NULL. ,
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& , Bitwise, AND
, Bitwise AND

|l dent &fdieeat 1 f i er 2

&l denti fier

I dent i fAiddrmr e)s,s ( C , variapl e (

“&" operra

/-k
& operator.
*/

#include <gtdio.h>
int main()
{

int *pointer_a, &;

pointer a= &g

a=10;

printf(“%d, %d”, a, *pointer_a);

return O;
}
10, 10
, a addr esmoiant(er _ : pointerpai nt ear ) ,
poi nttet aaddreass addr e,ss a, *pointer _a

"C " , scanf pointer,

“&” operator address



The Preprocessor ( ).

C PrepgwrckPfProcessor ), C compiler
const

macro procedgsor (

~ =

Link

Library

Hello.c £\|/ Pre processor £\|/ Compiler £\|/ Object code
N\
‘|/

<=

Exectuablefile
: Compil e®bject code (machine code)
pre processor #includepreprocessor
‘#, ppreocessing directiyv
( ) -
#include
#include< header file >
Preproce'ssor> , include path,
C compiler C compiler
your C compiler ——— bin
— include
— lib
bin compil er , l i b C | i br arsitedd ,o0. h

header fihelude path
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#include“ header file “

source file( ) path header file.
include path.

#define:

/-k
#define 1.

*/

#include<stdio.h>
#define ONE 1
#define TWO 2

#define HELLO “hdlo’
int main()

printf(“ %d, %d, %s’, ONE, TWO, HELLO);
return O;

1, 2, hell o

, #define , C programming | BRYURm age
FALSE, programmer#defi nERUE FALSE,



/*

#define 2
*/
#define TRUE 1
#define FALSE 0
#define BOOL int
/-k
10, TRUE
*/
BOOL is great than 10(inti)
if(i>10)
return TRUE;
dse
return FALSE;
}
/*
main function.
*/
#include<stdio.h>
int main()
{ . .
int i;
BOOL result;
printf(“ Input a number:”);
scanf(“ %d”, &i );
result = is great_than_10(i );
if( result == TRUE)
printf(* Grest than 10!"); I*
dse
printf(“ Not great than 10!”);  /*
return O,
}

, #define ,

-69 -
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, #i el sendi f . ,

/-k
#f, #else, #endif. 1
*/
#include <gtdio.h>
int main()
{
#f DEBUG
printf(“Debug Verson”);
#else
printf(“Release Version”);
#endif
return O;
}

Rel ease Version

/*
#f, #else, #endif. 2
*/
#include <stdio.h>
#define DEBUG 1
int main()
{
#f DEBUG
printf(“Debug Version”);
#else
printf(“Release Version”);
#endif
return O;
}

Rel ease Version

-70-

debug,



, Preprocespor (

printf(*Debug Verson”);

printf(*Release Verson”);

#define DEBUG 1
Preprocessor cod:e
printf(*Release Version”);

: compi) e ¢
i el se (r-uinhme) pat h .(

preprocessor

: C compiter

Compiler Target Platform int long int
Turbo C 20 DOS 2 bytes 4 bytes
MSC5.1 DOSWindows 3.1 2 bytes 4 bytes
WATCOM C/C++95 |DOS 32-hit 4 bytes 4 bytes
Symantec C/C++ 7.0 DOS 32-hit 4 bytes 8 bytes
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beybp.

/~k
Basic Types Definition.
File name: btype.h

*/

#f  (IBTYPE_H)

/*

IBTYPE_H #include error.
*/

#define BTY PE_H 1

#f TURBOC20

#define BY TE char
#define WORD int
#define DWORD long

#endif

#f MSC51
#define BY TE char
#define WORD int
#define DWORD long

#endif

#f WATCOMC95
#define BY TE char
#define WORD short int
#define DWORD int

#endif

#f SYMANTECC70
#define BY TE char
#define WORD short int
#define DWORD int

#endif

Hendif
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btype. h, Turbo C 2. 0:

/*
basic types test.

*/

#define TURBOC20 1
#include “btype.h’

#include <stdio.h>
int main()
{
int wd, dwd;

wd = sizeof(WORD);

dwd = sizeof(DWORD);

printf(“sizeof(WORD) = %d, sizeof(DWORD) is %d”, wd, dwd );
return O;

sizeof (WORD) = 2, sizeof (DWORD) is 4

Turbo C 2. WATCOM C/ C++ 9.5,

#define TURBOC20 1

#define WATCOMCI95

, MS Vi sual WiCa \Cst +S DMF C,
DWORD, WORD, BOOL
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Advanced pointer).

C language pointer.

pointer (pointer to poi,nter),

/-k
pointer to pointer — 1.

*/

#include <stdio.h>
int main()
{
char *Helo="“Hdlo";
char *World ="“World”;
char *GoodBye = “Good Bye”;

char  *StrArray[3];

char **Sr;
int i;
Str = StrArray;

StrArray[0] = Hello;
StrArray[1] = World;
StrArray[2] = GoodBye;

for(i=0;i<3;i++)

{
printf(“%s’, StrArray[ i ]);

for(i=0;i<3;i++)

{
printf(“%s’, *Str );
Str++;

}

return O;
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Hel | o

Worl d
Good Bye
Hel | o
Worl d

Good Bye

Str = StrArray;
StrArray[0] = Héllo;
StrArray[1] = World,;
StrArray[2] = GoodBye;

— Hello
» 0
1 > World
2 )
Str ] Good Bye
StrArray|[ 3]
Str ++:
Hello
0 | R
1 World
2 )
Str [ = Good Bye
StrArray[3]
point,er pgoater L
Str “Wo r’] d

pri“ww$ f (*>Str ) ;

-75-
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mai n f unpacrtgicgn ar gv.

mai n , (argument ) .
/*
pointer to pointer — 2.
arg.c, exectuable file arg.exe arg.o
*/

#include <gtdio.h>
int main( int argc, char **argv )
{ . .

int i;

for(i=0;i<argc; i++)

printf(“%sn”, argv[ i ] );

}

return O;
}

arg Hello World
, Hel | o, Wor |l d,
(spac,e)
arg
Hel | o
Wor |l d
command | ine *.cddOS xcoply: a:
C main funcari gon. , argyv
argv] 0]
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pointer address ) .

addr ess ), ?
/-k
function pointer 1
*/
#include <gtdio.h>
/*
say “Hdlo”.
*/

void  Héelo(void)
{

printf(“ Hello ");
}
/*

main function.
*/

int main()
{

void (*func)(void); I* function pointer */

func = Hdllo; [* Helo address func */

func();

return O;
}
Hel | o

, main function function pointer,
HeflUmct i addr esfsunc pointefrync.
jumping tabl e.
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/*
function pointer 2

*/
#include <gtdio.h>
/*
say “Hdlo”.
*/
void  Helo(void)
{
printf(* Hello\n™);
}
/-k
say “World”.
*/
void  World(void)
{
printf(* World\n™);
}
/*
main function.
*/
int main()
{
void (*func[3])(void); I* function pointer array */
int i=0;
func[Q] = Héllg; I* Jumping table*/
func[1] = World;
while(1)
{
printf(“Input a number betweenOand 1 : "),
scanf( “%d” ,&i );
I* I 2 0 loop */
if((>=2)|3i<0))
break;
else
func[i](); /* I */
}
return O;
}
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|l nput a number between 0 and 1

0
Hel | o
1
Wor |l d
0 1.
tabl,e 2 el ement, tabl e,
GUI , MS Wind&®& (Softwh)ye Devel op Ki
GNOME GNU GTK. Eie@eBSkber nel function pointer
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(Advanced types).

, struct-fi aelnd .n, bit
struct .

/*
struct - 1

*/

#include <stdio.h>

#include <string.h>

/*
struct Mouse.

*/

struct Mouse
{
int xPos, yPos,
char  Name[10];
b
/*
main function.

*/
int main()
{

struct Mouse myMouse;
myMouse.xPos = 10;
myMouse.yPos = 20;

strepy( myMouse.Name, “Micky” );

printf(* Name:%sX:%d,Y:%d" , myMouse.Name, myMouse.xPos, myMouse.yPos );
return O;

Name: Mi cky, X: 10, Y: 20

struct compund data Yype( basic ty)pes(
compound data types.

(accesshmemb e uc,t ddtoperaoty: (

identifier.member



, my MousxPosy Pos:

myM ouse.xPos = 10;
myMouse.yPos = 20

struct C Object Oriented Programming Language
structmember (public),
/-k
struct — 2 (point to a structure)
*/
#include <stdio.h>
#include <string.h>
#include <stdlib.h>
/*
struct Mouse.
*/
struct Mouse
{
int xPos, yPos,
char  Nameg[10];
|3
/*
main function.
*/
int main()
{
struct Mouse *myMouse;
myMouse = (struct Mouse*)malloc( sizeof( struct Mouse) );
myM ouse->xPos = 10;
myM ouse->yPos = 20;
strepy( myMouse->Name, “Micky” );
printf(“Name:%sX:%d,Y :%d” ,
myMouse->Name, myM ouse->xPos, myMouse->yPos );
free( myMouse);
return O;
}

Name: Micky, X: 10, Y: 20
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, (r-unme) memory ,struct Mouse.
: me mber :

identifier.member

pointer,

identifier->member

, xPosyPos:

myMouse->xPos = 10;
myMouse->yPos = 20;

pointer , structurgeg type€

structur e, structt0O member,

10 member, pointer me mber .
functi on:

/*
Copy Mouse 1

*/
void  cpyMousel( struct Mouse *tgt, struct Mouse *src)

{

tgt->xPos = src->xPos,
tgt->yPos = src->yPos;
strepy( tgt->Name, src->Name );

poi nt,er pointer * operator
pointer addresdat a. :

/* .- - - - - - Z-—Z=-—=-—Z=~TZ=-—Z=Zz<=--<=-«®©
Copy Mouse 2
*/

void  cpyMouse2 struct Mouse *tgt, struct Mouse *src)
{

(*tgt).xPos = (*src).xPos,

(*tgt).yPos = (*src).yPos,

strepy( (*tgt).Name, (*src).Name);
}
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/*

struct — 3
*/
#include <gtdio.h>
#include <string.h>
/*
struct Mouse.
*/
struct Mouse
{
int xPos, yPos,
char  Name[10];
1
/-k
Copy Mouse 1
*/
void  cpyMousel( struct Mouse *tgt, struct Mouse *src)
{
tgt->xPos = src->XPos;
tgt->yPos = src->yPos,
strepy( tgt->Name, src-=>Name);
}
/*
main function.
*/
int main()
{
druct Mouse myMouse,yourMouse;
yourMouse->xPos = 10
yourMouse->yPos = 20
strepy( yourMouse->Name, “Micky” );
cpyMousel( &myMouse, & yourMouse );
printf(“ Name:%sX:%d,Y:%d" , myMouse.Name, myMouse.xPos, myMouse.yPos );
return O;
}

Name: Micky, X: 10, Y: 20



C programming | asguagd , struct,
C |l anguaggpedef X

typedef type-information type-name
, struct Mouse (typeNOUSE:

typedef struct MOUSSEe

/*
typedef -1

*/

#include <stdio.h>

#include <string.h>

/-k
struct Mouse.

*/
struct Mouse
{
int xPos, yPos,
char  Name[10];
b
/*

new type: MOUSE

*/
typedef struct Mouse MOUSE;

/*
main function.

*/

int main()
{
MOUSE myMousg;

myMouse.xPos = 10,
myMouse.yPos = 20;
strepy( myMouse.Name, “Micky” );

printf(“Name:%sX:%d,Y:%d" , myMouse.Name, myMouse.xPos, myMouse.yPos );
return O,

Name: Micky, X: 10, Y:20



“typedef C , typedef

struct : : : BOOL, COMPLEX
C programming | asguaged uni on.
“uni”on“strfuct , “uni”on me mbej) (
, me mber storage | oc.ati on(
/* e b o o
un-i @n

i nt xPos, y Pos;
char h;

#include <stdio. h>
i nt mai n()

{
Recordl R1;
R1. xPos = 66
prinRPdq=%d, yPosRR¥bdxPobs%R1.yPos, R1.
return O;
}

xPos=66, yPos=66, ch=B
, uni on Recomdd@dr ,

, typedehi on



Scope ( ).

, variableufctihonscope ( ,
programmer, vari abblect iscmope.

(scopel.c):

/-k
scopel.c
*/
int sum(intx, inty)
{
return x+y;
}
#include <gtdio.h>
int main()
{
int a b
a=10;
b=20;
printf(*%d”, sum(a,b));
return O;
}

, main funatbomcope main functi on
sum funcxign scopesum fuhction |,
(scope2.c):

/*
scope2.c
*/
int ab;
int sum()
{
return a+b;
}
#include <stdio.h>
int main()
{
a=10;
b=20;
printf(*%d”, sum(a, b));
return O;
}



{

a b

mai n

functi oormari abl e

nt mai

aut
ret

i nt
r et

scope
a b,

gl obal
bug

vari abpl

n()

ont a, b;

urn O;

n()

a, b;

urn O;
auto

“scbpe

scope?2.c ma i
sum a, b var.

variabl e,
functi on

functi on
e

(storage

nstn ,
abl es.

c | asasuyt,o.

variabl e, aut o.
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.’c
vari abfliencti on.

vari afblmct i

“‘ext’er n
on

“."c compi lgec.c ,
gccfilel. c +Foiflid2e.lc of il e3. c
ma k e ut il i tmake
I* filel.c*/
int sum(inta intb)
{
return (ath);
}
I* file2.c*/
int mul(inta intb)
{
return (a*b);
}
I* file3.c*/
extern int sum(int, int);
extern int mul( int, int);
#include <gtdio.h>
int main()
printf(“6+2 = %dn’, sum(6,2) );
printf(“6* 2 = %d\n’, mul(6,2) );
return O,
}
6 +2 8=
6*2 = 12
file3.c sum mul extermompi
( object file or | i bsamymuolr
filef.ide2.c
fileXide2.c compilink,
“Link” error summu l

“‘static

er
ot her

c

Sour



, #i ncl ude <ssttdiio..hh>,

, printsftanf , compil er,
external file
. h functi:on,
I* myfunc.h */

#f  (IMY_FUNC_H)
#define MY_FUNC_H 1

[* */
extern int sum( int, int );

[* */
extern int mul(int, int);

Hendif
file3d.dfiled.c):

* filed.c*/
#include <stdio.h>
#include “myfunc.h’
int main()
{
printf(“6+2 = %d\n’, sum(6,2) );
printf(*6*2 = %d\n’, mul(6,2) );

return O;
}
filel.c , ficloengp.icl,e fainlde)d..icnk : (
6+2 = 8
6*2 = 12

object code l'i brary compile source co
compil er, Mi cr osVWifdgual C,
l'ib.exwetility, Boom@minldertl|l i b. exe
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“static vari afbobemcti on) ( scope mo du,l e
( sourcl)e. file foo.c a, stati.c
a scopefoo..c :

/*
fool.c

*/

#include<stdio.h>
datic  int fool = 100;
satic vod Helo()

printf(“Helo\n™);

/*
foo2.c
*/

#include <stdio.h>
extern int fool;
int main()
{

Hello();

printf(“%d” , fool);

return O;
}

, “f o'o1 “f ool
Hel lo() fundtildm function

fool.c “fool Hell o fu'lsdtaitor

, OOP (
Object Oriented Pr,ogr@Gmmmodul) e .c file
, “‘static vari abluaecti on.

modul e (related)Ycoopervaarei)abumrcti on



“vol@gtil &keyword vartia)

: “volatil e
embedded Ggystdemice dr, ver “volatile
CPU I/ O memory mapping me/md,ry address
I/ O CPU memory addrEk&s) 200h (h
buttagn (., 1 , 0 .
voldile int *Button = (int*)0x200;

pointer opaddtess 200h

“volatile compiler optimizatjon (
“volatil e
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C : C )

2.
“The Mythical Man-Month : Essays on Softwar e Engineering”, by Frederick P., Jr. Brooks,
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Trademarksand Copyrights

GCC

( GNU C Cuotntpp:l/e/rwww. gnu.

Symantec C/C++ 7.0 Symantec Corp

WATCOM C/C++ 9.5 Sybase Corp (WATCOM systems

MSVisua C/C++ MSC5.1 Microsoft Corp

DOSWindows 3.1 Microsoft Corp

Turbo C 2.0 Inprise Corp (Borland INprise)

OowL

Inprise Corp
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