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i nt f ( . . . )
{  . . .

f ( . . . ) ;
. . .

}

i nt a( . . . )
{  . . .

b( . . . ) ;
. . .

}
i nt b( . . . )

{  . . .
a( . . . ) ;
. . .

}
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/ *  Fact or i al . c :  exampl e demonst r at i ng r ecur si on * /
/ *  aut hor :  Rai ner  Doemer                         * /
/ *  modi f i cat i ons:                                * /
/ *  11/ 14/ 04 RD  i ni t i al  ver si on                 * /

#i ncl ude <st di o. h>

/ *  f unct i on def i ni t i on * /

l ong f act or i al ( l ong n)
{

i f  ( n == 1)  / *  base case * /
{  r et ur n 1;

}  / *  f i * /
el se        / *  r ecur si on st ep * /

{  r et ur n n *  f act or i al ( n- 1) ;
}  / *  es l e * /

}  / *  end of  f act or i al  * /

. . .
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. . .
i nt mai n( voi d)
{

/ *  var i abl e def i ni t i ons * /
l ong i nt n,  f ;

/ *  i nput  sect i on * /
pr i nt f ( " Pl ease ent er  val ue n:  " ) ;
scanf ( " %l d" ,  &n) ;

/ *  comput at i on sect i on * /
f  = f act or i al ( n) ;

/ *  out put  sect i on * /
pr i nt f ( " The f act or i al  of  %l d i s %l d. \ n" ,  n,  f ) ;

/ *  exi t  * /
r et ur n 0;

}  / *  end of  mai n * /

/ *  EOF * /
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������������Fact or i al . c
% vi  Fact or i al . c
% gcc Fact or i al . c - o Fact or i al  - Wal l  - ansi
% Fact or i al
Pl ease ent er  val ue n:  1
The f act or i al  of  1 i s 1.
% Fact or i al
Pl ease ent er  val ue n:  2
The f act or i al  of  2 i s 2.
% Fact or i al
Pl ease ent er  val ue n:  3
The f act or i al  of  3 i s 6.
% Fact or i al
Pl ease ent er  val ue n:  5
The f act or i al  of  5 i s 120.
% Fact or i al
Pl ease ent er  val ue n:  10
The f act or i al  of  10 i s 3628800.
%
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• p = n;
f or  ( f =n- 1;  f >=1;  f - - )

{  p = p *  f ;  }
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����Fact or i al 2. c  
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/ *  Fact or i al 2. c:  exampl e demonst r at i ng i t er at i on       * /
/ *  aut hor :  Rai ner  Doemer                                * /
/ *  modi f i cat i ons:                                       * /
/ *  11/ 14/ 04 RD  i ni t i al  ver si on ( based on Fact or i al . c)  * /

#i ncl ude <st di o. h>

/ *  f unct i on def i ni t i on * /

l ong f act or i al ( l ong n)
{

l ong pr oduct ,  f act or ;

pr oduct  = n;
f or ( f act or = n- 1;  f act or  >=1;  f act or - - )

{  pr oduct  * = f act or ;
}  / *  r of * /

r et ur n pr oduct ;
}  / *  end of  f act or i al  * /

. . .
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����Fact or i al 2. c  
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. . .
i nt mai n( voi d)
{

/ *  var i abl e def i ni t i ons * /
l ong i nt n,  f ;

/ *  i nput  sect i on * /
pr i nt f ( " Pl ease ent er  val ue n:  " ) ;
scanf ( " %l d" ,  &n) ;

/ *  comput at i on sect i on * /
f  = f act or i al ( n) ;

/ *  out put  sect i on * /
pr i nt f ( " The f act or i al  of  %l d i s %l d. \ n" ,  n,  f ) ;

/ *  exi t  * /
r et ur n 0;

}  / *  end of  mai n * /

/ *  EOF * /
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/ �8
	
������������Fact or i al 2. c
% cp Fact or i al . c Fact or i al 2. c
% vi  Fact or i al 2. c
% gcc Fact or i al 2. c - o Fact or i al 2 - Wal l  - ansi
% Fact or i al 2
Pl ease ent er  val ue n:  1
The f act or i al  of  1 i s 1.
% Fact or i al 2
Pl ease ent er  val ue n:  2
The f act or i al  of  2 i s 2.
% Fact or i al 2
Pl ease ent er  val ue n:  3
The f act or i al  of  3 i s 6.
% Fact or i al 2
Pl ease ent er  val ue n:  5
The f act or i al  of  5 i s 120.
% Fact or i al 2
Pl ease ent er  val ue n:  10
The f act or i al  of  10 i s 3628800.
%
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����Fi bonacci . c  

����=�!

/ *  Fi bonacci . c :  exampl e demonst r at i ng r ecur si on * /
/ *  aut hor :  Rai ner  Doemer                         * /
/ *  modi f i cat i ons:                                * /
/ *  11/ 14/ 04 RD  i ni t i al  ver si on                 * /

#i ncl ude <st di o. h>

/ *  f unct i on def i ni t i on * /

l ong f i bonacci ( l ong n)
{

i f  ( n <= 1)   / *  base case * /
{  r et ur n n;

}  / *  f i * /
el se         / *  r ecur s i on st ep * /

{  r et ur n f i bonacc i ( n- 1)  + f i bonacci ( n- 2) ;
}  / *  es l e * /

}  / *  end of  f i bonacci * /

/ *  mai n f unct i on * /
. . .
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/ 3��%�
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����Fi bonacci . c  

����=�!

. . .
i nt mai n( voi d)
{

/ *  var i abl e def i ni t i ons * /
l ong i nt n,  f ;

/ *  i nput  sect i on * /
pr i nt f ( " Pl ease ent er  val ue n:  " ) ;
scanf ( " %l d" ,  &n) ;

/ *  comput at i on sect i on * /
f  = f i bonacci ( n) ;

/ *  out put  sect i on * /
pr i nt f ( " The %l d- t h Fi bonacci  number  i s %l d. \ n" ,  n,  f ) ;

/ *  exi t  * /
r et ur n 0;

}  / *  end of  mai n * /

/ *  EOF * /
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����������������-�������������  �!����"��#�$��	�� �<
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/ �8
	
������������Fi bonacci . c
% cp Fact or i al . c Fi bonacc i . c
% vi  Fi bonacci . c
% gcc Fi bonacc i . c - o Fi bonacci  - Wal l  - ansi
% Fi bonacci
Pl ease ent er  val ue n:  1
The 1- t h Fi bonacci  number  i s 1.
% Fi bonacci
Pl ease ent er  val ue n:  10
The 10- t h Fi bonacci  number  i s 55.
% Fi bonacci
Pl ease ent er  val ue n:  20
The 20- t h Fi bonacci  number  i s 6765.
% Fi bonacci
Pl ease ent er  val ue n:  30
The 30- t h Fi bonacci  number  i s 832040.
% Fi bonacci
Pl ease ent er  val ue n:  40
The 40- t h Fi bonacci  number  i s 102334155.
%
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�����st r uct ur e_name. member _name
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���

st r uct S {  i nt i ;  f l oat  f ; }  s1,  s2;

s1. i  = 42;      / *  access t o member s * /
s1. f  = 3. 1415;
s2 = s1;        / *  assi gnment  * /
s1. i  = s1. i + 2* s2. i ;
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���

st r uct St udent ;           / *  decl ar at i on * /

st r uct St udent            / *  def i ni t i on * /
{  i nt I D;               / *  member s * /

char   Name[ 40] ;
char   Gr ade;

} ;

st r uct St udent  Jane =    / *  i nst ant i at i on * /
{ 1001,  “ Jane Doe” ,  ‘ A’ } ;  / *  i ni t i al i zat i on * /
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/ �8
	
���
st r uct St udent
{   i nt I D;

char  Name[ 40] ;
char  Gr ade;

} ;

st r uct St udent  Jane =
{ 1001,  “ Jane Doe” ,  ‘ A’ } ;

voi d Pr i nt St udent ( st r uct St udent  s)
{

pr i nt f ( “ I D:     %d\ n” ,  s. I D) ;
pr i nt f ( “ Name:   %s\ n” ,  s. Name) ;
pr i nt f ( “ Gr ade:  %c\ n” ,  s. Gr ade) ;

}

1001
“ Jane Doe”

‘ A’

Jane

I D

Name

Gr ade

I D:     1001
Name:   Jane Doe
Gr ade:  A
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/ �8
	
���

uni on U {  i nt i ;  f l oat  f ; }  u1,  u2;

u1. i  = 42;      / *  access t o member s * /
u2. f  = 3. 1415;
u1. f  = u2. f ;    / *  dest r oys u1. i !  * /



����������	
��
����
���������������� ��������������������

 �!����"��#�$��	�� ��

����������	
��
����
����������������-�������������  �!����"��#�$��	�� ��

$
�
�����������

/ ,�����$���
�
����
6 $���
�
������&�
��������&������
�
��+
�

/ ,�����$�&�������
6 $�&���������&�������	�	7����
����������+
�

/ ,�����.���
���
�����
���.����
��1
����
6 $�&���������&�
��
��
7����&��������+
�

6 ��	��� �����
��1����&������
�����&������	�	7��

/ �8
	
���

uni on Hei ght Of Tr i angl e;   / *  decl ar at i on * /

uni on Hei ght Of Tr i angl e / *  def i ni t i on * /
{  i nt Hei ght ;           / *  member s * /

i nt Lengt hOf Si deA;
f l oat  Angl eBet a;

} ;

uni on Hei ght Of Tr i angl e H / *  i nst ant i at i on * /
= {  42 } ;                 / *  i ni t i al i zat i on * /
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/ �8
	
���
uni on Hei ght Of Tr i angl e
{  i nt Hei ght ;

i nt Si deA;
f l oat  Bet a;

} ;

uni on Hei ght Of Tr i angl e t 1,  t 2,  t 3
= {  42 } ;

0

t 2
Hei ght /
Si deA/

Bet a

0

t 1
Hei ght /
Si deA/

Bet a

42

t 3
Hei ght /
Si deA/

Bet a
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6 ��	7����
���
��������7+��������
	�

6 ��	7���
�������
��
����.

/ �8
	
���
uni on Hei ght Of Tr i angl e
{  i nt Hei ght ;

i nt Si deA;
f l oat  Bet a;

} ;

uni on Hei ght Of Tr i angl e t 1,  t 2,  t 3
= {  42 } ;

voi d Set Hei ght ( voi d)
{

t 1. Hei ght  = 10;
t 2. Si deA = t 1. Hei ght  /  2;
t 3. Bet a = 90. 0;

}

5

t 2
Hei ght /
Si deA/

Bet a

10

t 1
Hei ght /
Si deA/

Bet a

90. 0

t 3
Hei ght /
Si deA/

Bet a
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6 ��	7����
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���

/ ��	7����
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�����7����
�%���
&������&�������

/ �8
	
���

enum E {  r ed,  yel l ow,  gr een } ;
enum E Li ght NS,  Li ght EW;

Li ght EW = gr een;        / *  assi gnment  * /
i f  ( Li ght NS == gr een)   / *  compar i son * /

{  Li ght EW = r ed;  }
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enum Weekday;             / *  decl ar at i on * /

enum Weekday             / *  def i ni t i on * /
{  Monday,  Tuesday,        / *  member s * /

Wednesday,  Thur sday,
Fr i day,  Sat ur day,  Sunday

} ;

enum Weekday Today       / *  i nst ant i at i on * /
= Wednesday;              / *  i ni t i al i zat i on * /
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6

/ �8
	
���

enum Weekday
{  Monday,

Tuesday,
Wednesday,
Thur sday,
Fr i day,
Sat ur day,
Sunday

} ;

enum Weekday Today
= Wednesday;

voi d Pr i nt Weekday(
enum Weekday d)

{
pr i nt f ( “ Day:  %d\ n” ,  d) ;

}

Wednesday

Today

Day:  2
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enum Weekday
{  Monday = 1,

Tuesday,
Wednesday,
Thur sday,
Fr i day,
Sat ur day,
Sunday

} ;

enum Weekday Today
= Wednesday;

voi d Pr i nt Weekday(
enum Weekday d)

{
pr i nt f ( “ Day:  %d\ n” ,  d) ;

}

Wednesday

Today

Day:  3
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enum Weekday
{  Monday = 2,

Tuesday,
Wednesday,
Thur sday,
Fr i day,
Sat ur day,
Sunday = 1

} ;

enum Weekday Today
= Wednesday;

voi d Pr i nt Weekday(
enum Weekday d)

{
pr i nt f ( “ Day:  %d\ n” ,  d) ;

}

Wednesday

Today

Day:  4
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t ypedef l ong MyI nt eger ;

t ypedef enum Weekday Day;
Day Today;

t ypedef st r uct St udent  Schol ar ;
Schol ar  Jane,  John;
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. . .

2
1
0

3

6
5
4

7

10
9
8

11

1022
1021
1020

1023

7
7 6 5 4 3 2 1 0

= 0* 27 + 1* 26 + 0* 25 + 0* 24

+ 1* 23 + 1* 22 + 0* 21 + 1* 20

= 0* 128+ 1* 64 + 0* 32 + 0* 16
+ 1* 8  + 1* 4  + 0* 2  + 1* 1

= 64 + 8 + 4 + 1

= 77
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DEC

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

BI N
0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

OCT
0
1
2
3
4
5
6
7

10
11
12
13
14
15
16
17

HEX
0
1
2
3
4
5
6
7
8
9
A
B
C
D
E
F
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0
1
2
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4
5
6
7
8
9
A
B
C
D
E
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0
1
2
3
4
5
6
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- 8
- 7
- 6
- 5
- 4
- 3
- 2
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i nt x = 42;
i nt y = 13;
char  s[ ]  = " Hel l o Wor l d! " ;

pr i nt f ( " Val ue of  x    i s %d. \ n" ,  x) ;
pr i nt f ( " Addr ess of  x    i s %p. \ n" ,  &x) ;
pr i nt f ( " Si ze of  x    i s %u. \ n" ,  s i zeof ( x) ) ;
pr i nt f ( " Val ue of  y    i s %d. \ n" ,  y) ;
pr i nt f ( " Addr ess of  y    i s %p. \ n" ,  &y) ;
pr i nt f ( " Si ze of  y    i s %u. \ n" ,  s i zeof ( y) ) ;
pr i nt f ( " Val ue of  s    i s %s. \ n" ,  s) ;
pr i nt f ( " Addr ess of  s    i s %p. \ n" ,  &s) ;
pr i nt f ( " Si ze of  s    i s %u. \ n" ,  s i zeof ( s) ) ;
pr i nt f ( " Val ue of  s[ 1]  i s %c. \ n" ,  s[ 1] ) ;
pr i nt f ( " Addr ess of  s[ 1]  i s %p. \ n" ,  &s[ 1] ) ;
pr i nt f ( " Si ze of  s[ 1]  i s %u. \ n" ,  s i zeof ( s[ 1] ) ) ;
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Val ue   of  x    i s 42.
Addr ess of  x    i s f f bef a4c.
Si ze    of  x    i s 4.
Val ue   of  y    i s 13.
Addr ess of  y    i s f f bef a48.
Si ze    of  y    i s 4.
Val ue   of  s    i s Hel l o Wor l d! .
Addr ess of  s    i s f f bef a38.
Si ze    of  s    i s 13.
Val ue   of  s[ 1]  i s e.
Addr ess of  s[ 1]  i s f f bef a39.
Si ze    of  s[ 1]  i s 1.

i nt x = 42;
i nt y = 13;
char  s[ ]  = " Hel l o Wor l d! " ;
. . .

f f bef a4c 42

f f bef a48 13

f f bef a44

‘ H’ ‘ e’ ‘ l ’ ‘ l ’

f f bef a40

‘ o’ ‘  ’ ‘ W’ ‘ o’f f bef a3c

‘ r ’ ‘ l ’ ‘ d’ ‘ ! ’

f f bef a38
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i nt x = 42;    / *  r egul ar  i nt eger  var i abl e * /
i nt * p;        / *  poi nt er  t o an i nt eger  * /

p = &x;        / *  p poi nt s  t o x * /

p = 0;         / *  p poi nt s  t o no obj ect  * /

#i ncl ude <st di o. h>   / *  def i nes NULL as 0 * /
p = NULL;      / *  p poi nt s  t o no obj ect  * /
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#i ncl ude <st di o. h>

i nt x = 42;    / *  r egul ar  i nt eger  var i abl e * /
i nt * p = NULL;  / *  poi nt er  t o an i nt eger  * /

0

p
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#i ncl ude <st di o. h>

i nt x = 42;    / *  r egul ar  i nt eger  var i abl e * /
i nt * p = NULL;  / *  poi nt er  t o an i nt eger  * /

p = &x;         / *  make p poi nt  t o x * /
pr i nt f ( “ x i s %d,  cont ent  of  p i s %d\ n” ,  x,  * p) ;

x i s 42,  cont ent  of  p i s 42

p

42

x
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#i ncl ude <st di o. h>

i nt x = 42;    / *  r egul ar  i nt eger  var i abl e * /
i nt * p = NULL;  / *  poi nt er  t o an i nt eger  * /

p = &x;         / *  make p poi nt  t o x * /
pr i nt f ( “ x i s %d,  cont ent  of  p i s %d\ n” ,  x,  * p) ;
* p = 2 *  * p;    / *  mul t i pl y cont ent  of  p by 2 * /
pr i nt f ( “ x i s %d,  cont ent  of  p i s %d\ n” ,  x,  * p) ;

x i s 42,  cont ent  of  p i s 42
x i s 84,  cont ent  of  p i s 84

p

84

x
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st r uct St udent
{   i nt I D;

char  Name[ 40] ;
char  Gr ade;

} ;

st r uct St udent  Jane =
{ 1001,  “ Jane Doe” ,  ‘ A’ } ;

st r uct St udent  * p = &Jane;

voi d Pr i nt St udent ( voi d)
{

pr i nt f ( “ I D:     %d\ n” ,  p- >I D) ;
pr i nt f ( “ Name:   %s\ n” ,  p- >Name) ;
pr i nt f ( “ Gr ade:  %c\ n” ,  p- >Gr ade) ;

}

1001
“ Jane Doe”

‘ A’

Jane

I D

Name

Gr ade

I D:     1001
Name:   Jane Doe
Gr ade:  A

p
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20,  30,  20,  
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i nt x[ 5]  = { 10, 20, 30, 40, 50} ;  / *  ar r ay of  5 i nt eger s * /
i nt * p;                       / *  poi nt er  t o i nt eger  * /

p = &x[ 1] ;                    / *  poi nt  p t o x[ 1]  * /
pr i nt f ( “ %d,  ” ,  * p) ;           / *  pr i nt  cont ent  of  p * /
p++;                          / *  i ncr ement  p by 1 * /
pr i nt f ( “ %d,  ” ,  * p) ;           / *  pr i nt  cont ent  of  p * /
p- - ;                          / *  decr ement  p by 1 * /
pr i nt f ( “ %d,  ” ,  * p) ;           / *  pr i nt  cont ent  of  p * /
p += 2;                       / *  i ncr ement  p by 2 * /
pr i nt f ( “ %d,  ” ,  * p) ;           / *  pr i nt  cont ent  of  p * /

20,  30,  20,  40,
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i nt x[ 5]  = { 10, 20, 10, 20, 10} ;  / *  ar r ay of  5 i nt eger s * /
i nt * p1,  * p2;                 / *  poi nt er s t o i nt eger  * /

p1 = &x[ 1] ;  p2 = &x[ 3] ;       / *  poi nt  t o x[ 1] ,  x [ 3]  * /

i f  ( p1 == p2)
{  pr i nt f ( “ p1 and p2 ar e i dent i cal ! \ n” ) ;

}
i f  ( * p1 == * p2)

{  pr i nt f ( “ Cont ent s of  p1 and p2 ar e t he same! \ n” ) ;
}

Cont ent s of  p1 and p2 ar e t he same!
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i nt x[ 5]  = { 10, 20, 10, 20, 10} ;  / *  ar r ay of  5 i nt eger s * /
i nt * p1,  * p2;                 / *  poi nt er s t o i nt eger  * /

p1 = &x[ 1] ;  p2 = &x[ 3] ;       / *  poi nt  t o x[ 1] ,  x [ 3]  * /
p1 += 2;                      / *  i ncr ement  p1 by 2 * /
i f  ( p1 == p2)

{  pr i nt f ( “ p1 and p2 ar e i dent i cal ! \ n” ) ;
}

i f  ( * p1 == * p2)
{  pr i nt f ( “ Cont ent s of  p1 and p2 ar e t he same! \ n” ) ;

}

p1 and p2 ar e i dent i cal !
Cont ent s of  p1 and p2 ar e t he same!
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i nt Lengt h( char * s)
{

i nt l  = 0;
char  * p = s ;

whi l e( * p ! = 0)
{  p++;

l ++;
}
r et ur n l ;

}

Lengt h of  ABC i s 3
Lengt h of  Hel l o Wor l d!  i s  12

char  s1[ ]  = “ ABC” ;
char  s2[ ]  = “ Hel l o Wor l d! ” ;

pr i nt f ( “ Lengt h of  %s i s  %d\ n” ,
s1,  Lengt h( &s1[ 0] ) ) ;

pr i nt f ( “ Lengt h of  %s i s  %d\ n” ,
s2,  Lengt h( &s2[ 0] ) ) ;
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	��
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�
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�������&s2[ 0]

i nt Lengt h( char * s)
{

i nt l  = 0;
char  * p = s ;

whi l e( * p ! = 0)
{  p++;

l ++;
}
r et ur n l ;

}

Lengt h of  ABC i s 3
Lengt h of  Hel l o Wor l d!  i s  12

char  s1[ ]  = “ ABC” ;
char  s2[ ]  = “ Hel l o Wor l d! ” ;

pr i nt f ( “ Lengt h of  %s i s  %d\ n” ,
s1,  Lengt h( &s1[ 0] ) ) ;

pr i nt f ( “ Lengt h of  %s i s  %d\ n” ,
s2,  Lengt h( s2) ) ;
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i nt Lengt h( char * s)
{

i nt l  = 0;
char  * p = s ;

whi l e( * p ! = 0)
{  p++;

l ++;
}
r et ur n l ;

}

Lengt h of  ABC i s 3
Lengt h of  Hel l o Wor l d!  i s  12

char  s1[ ] = “ ABC” ;
char  * s2 = “ Hel l o Wor l d! ” ;

pr i nt f ( “ Lengt h of  %s i s  %d\ n” ,
s1,  Lengt h( s1) ) ;

pr i nt f ( “ Lengt h of  %s i s  %d\ n” ,
s2,  Lengt h( s2) ) ;
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i nt Lengt h( char s[ ] )
{

i nt l  = 0;
char  * p = s ;

whi l e( * p ! = 0)
{  p++;

l ++;
}
r et ur n l ;

}

Lengt h of  ABC i s 3
Lengt h of  Hel l o Wor l d!  i s  12

char  s1[ ]  = “ ABC” ;
char  * s2  = “ Hel l o Wor l d! ” ;

pr i nt f ( “ Lengt h of  %s i s  %d\ n” ,
s1,  Lengt h( s1) ) ;

pr i nt f ( “ Lengt h of  %s i s  %d\ n” ,
s2,  Lengt h( s2) ) ;
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/ 3
����%�
��������D�3
���7+���&������N

voi d Copy(
char  * Dst ,
char  * Sr c)

{
do{

* Dst = * Sr c;
Dst ++;

}  whi l e( * Sr c++) ;
}

s1 i s ABC,  s2 i s Hel l o Wor l d!
s1 i s ABC,  s2 i s ABC

char  s1[ ]  = “ ABC” ;
char  s2[ ]  = “ Hel l o Wor l d! ” ;

pr i nt f ( “ s1 i s %s,  s2 i s  %s\ n” ,
s1,  s2) ;

Copy( s2,  s1) ;
pr i nt f ( “ s1 i s %s,  s2 i s  %s\ n” ,

s1,  s2) ;
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voi d Copy(
char  * Dst ,

const char  * Sr c)
{

do{
* Dst = * Sr c;
Dst ++;

}  whi l e( * Sr c++) ;
}

s1 i s ABC,  s2 i s Hel l o Wor l d!
s1 i s ABC,  s2 i s ABC

char  s1[ ]  = “ ABC” ;
char  s2[ ]  = “ Hel l o Wor l d! ” ;

pr i nt f ( “ s1 i s %s,  s2 i s  %s\ n” ,
s1,  s2) ;

Copy( s2,  s1) ;
pr i nt f ( “ s1 i s %s,  s2 i s  %s\ n” ,

s1,  s2) ;
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voi d Copy(
const char  * Dst ,
const char  * Sr c)

{
do{

* Dst = * Sr c;
Dst ++;

}  whi l e( * Sr c++) ;
}

s1 i s ABC,  s2 i s Hel l o Wor l d!
s1 i s ABC,  s2 i s ABC

char  s1[ ]  = “ ABC” ;
char  s2[ ]  = “ Hel l o Wor l d! ” ;

pr i nt f ( “ s1 i s %s,  s2 i s  %s\ n” ,
s1,  s2) ;

Copy( s2,  s1) ;
pr i nt f ( “ s1 i s %s,  s2 i s  %s\ n” ,

s1,  s2) ;
�����N

H �����
���������
const �
�
N
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– t ypedef unsi gned i nt si ze_t ;

/ �+
����&��������&������%����&������%�

– si ze_t st r l en( const char  * s) ;

/ ���������������%����&������%�s

– i nt st r cmp( const char  * s1,  const  char  * s2) ;

/ 
�
�
7����
��+���	

���������%�s1 ����������%�s2

/ �����������=���=���&����������
��=��?�
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�

– i nt st r ncmp( const char  * s1,  const  char  * s2,  s i ze_t n) ;
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��n ��
�
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– i nt st r casecmp( const char  * s1,  const  char  * s2) ;

– i nt st r ncasecmp( const char  * s1,  const  char  * s2,
s i ze_t n) ;
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��� ���st r i ng. h  
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– char  * st r cpy( char * s1,  const  char  * s2) ;

/ ��
���������%�s2 ����������%�s1

– char  * st r ncpy( char * s1,  const  char  * s2,  s i ze_t n) ;

/ ��
����	
8�	
��n ��
�
�������&������%�s2 ����������%�s1

– char  * st r cat ( char * s1,  const  char  * s2) ;

/ ����
���
���������%�s2 ��������%�s1

– char  * st r ncat ( char * s1,  const  char  * s2,  s i ze_t n) ;

/ ����
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8�	
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– char  * st r chr ( const char  * s,  i nt c) ;
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�����c ��������%�s-����NULL �&�����&����

– char  * st r r chr ( const char  * s,  i nt c) ;
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�
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�
�����c ��������%�s-����NULL �&�����&����

– char  * st r st r ( const char  * s1,  const  char  * s2) ;
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�
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�
�����&�s2 ��������%�s1  ���NULL!
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• st di n ��
��
�����
�������
	� �#�#�scanf ( ) !

• st dout ��
��
������
�������
	� �#�#�pr i nt f ( ) !

• st der r ��
��
�������������
	� �#�#�per r or ( ) !
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/ C
���
�&��� f open( )

/ H ������
�
����
�&��� f pr i nt f ( ) -�f put s( ) -����#

/ ��
���
�
�&��	�
�&��� f scanf ( ) -�f get s( ) -����#

/ ������
�&��� f c l ose( )
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/ 5�������� ����
��� ���st di o. h  
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– i nt pr i nt f ( const char  * f mt ,  . . . ) ;

– i nt scanf ( const char  * f mt ,  . . . ) ;

/ &��	
���� ���
��=��
�����=&��	 ����
	 st di n=st dout

– i nt spr i nt f ( char  * s,  const char  * f mt ,  . . . ) ;

– i nt sscanf ( const char  * s,  const char  * f mt ,  . . . ) ;

/ &��	
���� ���
��=��
�����=&��	 
������%�s

– i nt get char ( voi d) ;

– i nt put char ( i nt c) ;

/ ��
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�
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	 st di n=st dout

– char  * get s( char  * s) ;

– i nt put s( const char  * s) ;
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	 st di n=st dout
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��� ���st di o. h  
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– t ypedef __FI LE FI LE;

/ �

?����+
��&���
�&�����
����

– FI LE * f open( const char  * n,  const char  * m) ;
/ �
���&�����
	�� n &�����
��� " r " !-����
��� " w" !-����


���� " a" !

/ ������� 
�&�����
����-����NULL ����
����&�
�������

– i nt f c l ose( FI LE * f ) ;
/ �������
���
���&�����
����

– i nt f pr i nt f ( FI LE * f ,  const char  * f mt ,  . . . ) ;
– i nt f scanf ( FI LE * f ,  const char  * f mt ,  . . . ) ;
– i nt f get c( FI LE * f ) ;
– char  * f get s( char  * s,  i nt n,  FI LE * f ) ;
– i nt f put c( i nt c,  FI LE * f ) ;
– i nt f put s( const char  * s,  FI LE * f ) ;

/ ��
��=���
���&���������&��	=�������
	�f

– i nt f f l ush( FI LE * f ) ;
/ &�������
�+��������� �
�
�&��	 
�7�&&������ ��� &���
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/ 5�������� ����
��� ���st di o. h  

���2=4!
– t ypedef unsi gned i nt si ze_t ;

/ �+
��&�����1� �&�
�7���9��&�	�	��+ ��	7���&�7+���!

– si ze_t f r ead( voi d * p,  s i ze_t s,  s i ze_t n,  FI LE * f ) ;
/ 7��
�+��
������	�	��+���
�����p &���n ��	�� s 7+����&��	 &����f

– si ze_t f wr i t e( const voi d * p,  s i ze_t s,  s i ze_t n,
FI LE * f ) ;

/ 7��
�+���
���&��	 	�	��+���
�����p &���n ��	�� s 7+�������&����f

– i nt f seek( FI LE * f ,  l ong pos,  i nt w) ;
/ 	��� ���
��������pos ���&����f  &��	 7�%�����%=������� 
��=���!

– l ong f t el l ( FI LE * f ) ;
/ ���������� ������� 
�����������&����f  &��	 7�%�����%!

– voi d r ewi nd( FI LE * f ) ;
/ 	��� ���7�%�����%�&�&����f

– i nt f eof ( FI LE * f ) ;
/ ����9�&���� �&�&����f �� ��
����

����������	
��
����
����������������-�������������  �!����"��#�$��	�� <4

��
��
�����7�
�+�5��������

/ 5�������� ����
��� ���st di o. h  

���4=4!

– i nt f er r or ( FI LE * f ) ;

/ ������� ��� ������� �������
��� &���&����f

– voi d per r or ( const char  * pr g) ;

/ 
���� ������� �����&���
��%�
	 pr g �������
	 st der r

– i nt r emove( const char  * f i l ename) ;

/ ������ &����f i l ename

– i nt r ename( const char  * ol d,  const char  * new) ;

/ ���
	��&����ol d ��������
	��new
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����������	
��
����
����������������-�������������  �!����"��#�$��	�� <�

5����3��������%

/ 3��%�
	��8
	
����Phot oLab

6 $�%��
���	
%��	
��
��
����

/ ��
��
���	
%��&��	�
�&���

/ �
��
��
��������	
%�����	�	��+

/ H ���������	���&�����	
%�����&���

6 3���
7���3�8����

� 33�!�&����&��	
�

/ ��	
�������	
�������&����&��	
��&����������	
%��

/ *�
������������ ��������%�
������������-����%��!

/ $
�
��������� 
�8����
�����������=G����=0����&��	
�!

P6
640 480
255
RGBRGBRGB…

����������	
��
����
����������������-�������������  �!����"��#�$��	�� <<

5����3��������%

/ 3��%�
	��8
	
����Phot oLab. c  

����=��!

/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /
/ *  Phot oLab. c:  f i nal  assi gnment  f or  EECS 10 i n Fal l  2008 * /
/ *                                                        * /
/ *  modi f i cat i ons:  ( most  r ecent  f i r st )                     * /
/ *  11/ 30/ 08 RD    adj ust ed f or  l ect ur e usage             * /
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /

#i ncl ude <st di o. h>
#i ncl ude <st dl i b. h>

/ * * *  gl obal  def i ni t i ons * * * /

#def i ne WI DTH  640      / *  i mage wi dt h * /
#def i ne HEI GHT 480      / *  i mage hei ght  * /
#def i ne SLEN    80      / *  max.  st r i ng l engt h * /

. . .
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����������	
��
����
����������������-�������������  �!����"��#�$��	�� <>

5����3��������%

/ 3��%�
	��8
	
����Phot oLab. c  

����=��!

. . .

/ * * *  f unct i on def i ni t i ons * * * /

/ *  wr i t e t he RGB i mage t o a PPM f i l e    * /
/ *  ( r et ur n 0 f or  success,  >0 f or  er r or )  * /

i nt SaveI mage( char f name[ SLEN] ,
unsi gned char  R[ WI DTH] [ HEI GHT] ,
unsi gned char  G[ WI DTH] [ HEI GHT] ,
unsi gned char  B[ WI DTH] [ HEI GHT] )

{
FI LE * Fi l e;
i nt x,  y;

Fi l e = f open( f name,  " w" ) ;
i f  ( ! Fi l e)
{    pr i nt f ( " \ nCannot open f i l e \ " %s\ " ! \ n" ,  f name) ;

r et ur n( 1) ;
}

. . .

����������	
��
����
����������������-�������������  �!����"��#�$��	�� <"

5����3��������%

/ 3��%�
	��8
	
����Phot oLab. c  

���2=��!

. . .
f pr i nt f ( Fi l e,  " P6\ n" ) ;
f pr i nt f ( Fi l e,  " %d %d\ n" ,  WI DTH,  HEI GHT) ;
f pr i nt f ( Fi l e,  " 255\ n" ) ;
f or ( y=0;  y<HEI GHT;  y++)
{    f or ( x=0;  x<WI DTH;  x++)

{    f put c( R[ x] [ y] ,  Fi l e) ;
f put c( G[ x] [ y] ,  Fi l e) ;
f put c( B[ x] [ y] ,  Fi l e) ;

}
}
i f  ( f er r or ( Fi l e) )
{    pr i nt f ( " \ nFi l e er r or  whi l e wr i t i ng t o f i l e! \ n" ) ;

r et ur n( 2) ;
}
f c l ose( Fi l e) ;
r et ur n( 0) ;   / *  success!  * /

}  / *  end of  SaveI mage * /
. . .
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/ 3��%�
	��8
	
����Phot oLab. c  

���4=��!

. . .
/ *  r ead an i mage f i l e i nt o t he RGB dat a st r uct ur e * /
/ *  ( r et ur n 0 f or  success,  >0 f or  er r or )  * /

i nt ReadI mage( char f name[ SLEN] ,
unsi gned char  R[ WI DTH] [ HEI GHT] ,
unsi gned char  G[ WI DTH] [ HEI GHT] ,
unsi gned char  B[ WI DTH] [ HEI GHT] )

{
FI LE * Fi l e;
char  Type[ SLEN] ;
i nt Wi dt h,  Hei ght ,  MaxVal ue,  x,  y;

Fi l e = f open( f name,  " r " ) ;
i f  ( ! Fi l e)
{    pr i nt f ( " \ nCannot open f i l e \ " %s\ " ! \ n" ,  f name) ;

r et ur n( 1) ;
}

. . .

����������	
��
����
����������������-�������������  �!����"��#�$��	�� >�
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/ 3��%�
	��8
	
����Phot oLab. c  

����=��!

. . .
f scanf ( Fi l e,  " %79s" ,  Type) ;
i f  ( Type[ 0]  ! = ' P'  | |  Type[ 1]  ! = ' 6'  | |  Type[ 2]  ! = 0)
{    pr i nt f ( " \ nUnsuppor t ed f i l e f or mat ! \ n" ) ;

r et ur n( 2) ;
}
f scanf ( Fi l e,  " %d" ,  &Wi dt h) ;
i f  ( Wi dt h ! = WI DTH)
{    pr i nt f ( " \ nUnsuppor t ed i mage wi dt h %d! \ n" ,  Wi dt h) ;

r et ur n( 3) ;
}
f scanf ( Fi l e,  " %d" ,  &Hei ght ) ;
i f  ( Hei ght  ! = HEI GHT)
{    pr i nt f ( " \ nUnsuppor t ed i mage hei ght  %d! \ n" ,  Hei ght ) ;

r et ur n( 4) ;
}

. . .
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/ 3��%�
	��8
	
����Phot oLab. c  

���<=��!

. . .
f scanf ( Fi l e,  " %d" ,  &MaxVal ue) ;
i f  ( MaxVal ue ! = 255)
{    pr i nt f ( " \ nUnsuppor t ed maxi mum %d! \ n" ,  MaxVal ue) ;

r et ur n( 5) ;
}
i f  ( ' \ n'  ! = f get c( Fi l e) )
{    pr i nt f ( " \ nCar r i age r et ur n expect ed! \ n" ) ;

r et ur n( 6) ;
}
f or ( y=0;  y<HEI GHT;  y++)
{    f or ( x=0;  x<WI DTH;  x++)

{    R[ x] [ y]  = f get c( Fi l e) ;
G[ x] [ y]  = f get c( Fi l e) ;
B[ x] [ y]  = f get c( Fi l e) ;

}
}

. . .

����������	
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/ 3��%�
	��8
	
����Phot oLab. c  

���>=��!

. . .
i f  ( f er r or ( Fi l e) )
{    pr i nt f ( " \ nFi l e er r or  whi l e r eadi ng f r om f i l e! \ n" ) ;

r et ur n( 7) ;
}
f c l ose( Fi l e) ;
r et ur n( 0) ;   / *  success!  * /

}  / *  end of  ReadI mage * /

. . .
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/ 3��%�
	��8
	
����Phot oLab. c  

���"=��!

. . .
/ *  modi f y t he i mage. . .   ; - )  * /

voi d Modi f yI mage( unsi gned char  R[ WI DTH] [ HEI GHT] ,
unsi gned char  G[ WI DTH] [ HEI GHT] ,
unsi gned char  B[ WI DTH] [ HEI GHT] )

{    i nt x,  y;
unsi gned char  c;

f or ( y=0;  y<HEI GHT;  y++)
{    f or ( x=0;  x<WI DTH;  x++)

{    c = R[ x] [ y]  + G[ x] [ y]  + B[ x ] [ y]  /  3;
R[ x] [ y]  = c ;
G[ x] [ y]  = c ;
B[ x] [ y]  = c ;

}
}

}  / *  end of  Modi f yI mage * /
. . .

����������	
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/ 3��%�
	��8
	
����Phot oLab. c  

����=��!

. . .
/ * * *  mai n pr ogr am * * * /

i nt mai n( voi d)
{

/ *  i mage dat a * /
unsi gned char  R[ WI DTH] [ HEI GHT] ;
unsi gned char  G[ WI DTH] [ HEI GHT] ;
unsi gned char  B[ WI DTH] [ HEI GHT] ;
/ *  f i l e name * /
char  f name[ SLEN] ;

. . .
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/ 3��%�
	��8
	
����Phot oLab. c  
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. . .
pr i nt f ( " Ent er i nput  f i l e name:   " ) ;
scanf ( " %79s" ,  f name) ;
i f  ( ReadI mage( f name,  R, G, B)  ! = 0)
{  exi t ( 10) ;  }

/ *  modi f y t he i mage * /
Modi f yI mage( R,  G,  B) ;

pr i nt f ( " Ent er out put  f i l e name:  " ) ;
scanf ( " %79s" ,  f name) ;
i f  ( SaveI mage( f name,  R, G, B)  ! = 0)
{  exi t ( 10) ;  }

r et ur n 0;
}  / *  end of  mai n * /

/ *  EOF * /

����������	
��
����
����������������-�������������  �!����"��#�$��	�� ><

5����3��������%

/ �8
	
������������Phot oLab. c

% vi  Phot oLab. c
% gcc Phot oLab. c - o Phot oLab - Wal l  - ans i
% Phot oLab
Ent er  i nput  f i l e name:   bal l oons. ppm
Ent er  out put  f i l e name:  newFi l e. ppm
%

7
������#

	 ���5���#
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/ .�����������

6 ����	
��
�����
����������
���?�������&�
�
���

/ 3��
��������%  �
�����# ����������!

/ ��
����%�
���

����% %����
���������
���
�
����������!

/ .�����������%����
����  �	�������
	��&��3,�������������!

/ A���	7�+  %����
���7��
�+��7M����&���!

/ ���9��%  ��	7�����7M�����������8����
7���&���!

6 ����	
���������������&���

�
�����	
������
/ 3��
��������  
���������# ����������!

/ ��	
����  ��	
�����
���
���	7��������!

/ ���9��  
����������7M����&�����
�����7�
����!

����������	
��
����
����������������-�������������  �!����"��#�$��	�� >"

)�
���
�����,����

/ ��	
��
�����3�
���
6 �����������

/ 3��%�
	�&���

/ *�
����&��� �!

6 3��
���������&���

6 C7M����&���

6 ��7�
�+�&��� �!

6 �8����
7���&���
3�%

3�%#� 3�%#�

3��
��������

3�%#�

��	
����

3�%#�

���9��

��7�#
 ��7	#


�����#� 	
��#�
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/ �������&����

6 *�
����&������Pr ogr am. h
/ .����������&���?��������
����&����

/ $�&����������&��8
�����������
���

/ $���
�
�������&��8
������%��7
���
��
7���

/ $���
�
�������&��8
������&��������

6 3��%�
	�&������Pr ogr am. c
/ .����������&���?��������
����&����

/ $���
�
�����
�����&���������&����
���
��
7���

/ $���
�
�����
�����&���������&����
��&��������

/ $�&����������&��8
������%��7
���
��
7���

/ $�&����������&��8
������&��������

����������	
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/ ��3��
��������

6 
��
����������������&����

6 �
������O�����������

/ 3��
��������%�$���������

6 �����
�����&�������

6 �
������&�������

6 *�
����&�������������

6 ���������
����	
��
����

#def i ne WI DTH  640

#def i ne ABS( x)  ( x>0 ? x  :  - x)

#def i ne DEBUG / *  comment  out  t o t ur n debuggi ng of f  * /

. . .

#i f def DEBUG
pr i nt f ( “ val ue of  x i s now %d\ n” ,  x) ;
#endi f

#i ncl ude <st di o. h>
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/ C7M����&����
– Pr ogr am. o

/ ��	
������7M����������&��������&����Pr ogr am. c

/ ,����
�����–c ���G@,���	
������
���������
����7M����&����
gcc –c Pr ogr am. c –o Pr ogr am. o –Wal l  - ansi

– Li br ar y. a
/ A��������&���	
������7M����&����

/ �8����
7���&���
– Pr ogr am

/ C7M����&�����
�����7�
��������9�����%�����
�����
���	
�����&������
�+�&����8�������

/ G@,���	
���������%��1����7M����&�����7+�#����&&�8-
����7M����&�����
�����7�
�������?���������
���
���
����
gcc Pr ogr am. o –l c –l m –o Pr ogr am
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6 ���������+
��
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/ ���������
����&���  &������&&�8�. h!

/ �������
��%�
	�&���  &������&&�8�. c !

/ ��������7M����&���  &������&&�8�. o!

6 ��������
�����	)����%�����

/ ���9�����	7������7M����&�����
�����?��������7�
����

�����
���8����
7���&���

• gcc Pr ogr am. o Mod1. o Mod2. o –l c –l m
- Wal l  –ansi –o Pr ogr am
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/ �8
	
����Phot oLab2
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����&����Const ant s. h
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /
/ *  Const ant s. h:  header  f i l e f or  const ant  def i ni t i ons     * /
/ *  aut hor :  Rai ner  Doemer                                  * /
/ *  modi f i cat i ons:  ( most  r ecent  f i r st )                     * /
/ *  12/ 03/ 08 RD  ver si on f or  Fal l  2008                    * /
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /

#i f ndef CONSTANTS_H
#def i ne CONSTANTS_H

/ * * *  gl obal  def i ni t i ons * * * /

#def i ne WI DTH  640      / *  i mage wi dt h * /
#def i ne HEI GHT 480      / *  i mage hei ght  * /
#def i ne SLEN    80      / *  max.  st r i ng l engt h * /

#endi f / *  CONSTANTS_H * /

/ *  EOF Const ant s. h * /
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����&����Fi l eI O. h
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /
/ *  Fi l eI O. h:  header  f i l e f or  I / O modul e                  * /
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /
#i f ndef FI LE_I O_H
#def i ne FI LE_I O_H

#i ncl ude " Const ant s. h"

i nt ReadI mage(        / *  r ead i mage f r om f i l e * /
char  Fi l ename[ SLEN] ,
unsi gned char  R[ WI DTH] [ HEI GHT] ,
unsi gned char  G[ WI DTH] [ HEI GHT] ,
unsi gned char  B[ WI DTH] [ HEI GHT] ) ;

i nt SaveI mage(        / *  wr i t e i mage t o f i l e * /
char  Fi l ename[ SLEN] ,
unsi gned char  R[ WI DTH] [ HEI GHT] ,
unsi gned char  G[ WI DTH] [ HEI GHT] ,
unsi gned char  B[ WI DTH] [ HEI GHT] ) ;

#endi f / *  FI LE_I O_H * /
/ *  EOF Fi l eI O. h * /
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	�&����Fi l eI O. c
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /
/ *  Fi l eI O. c:  pr ogr am f i l e f or  I / O modul e                 * /
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /

#i ncl ude <st di o. h>
#i ncl ude " Fi l eI O. h"

/ * * *  f unct i on def i ni t i ons * * * /

i nt ReadI mage( char Fi l ename[ SLEN] ,
unsi gned char  R[ WI DTH] [ HEI GHT] ,
unsi gned char  G[ WI DTH] [ HEI GHT] ,
unsi gned char  B[ WI DTH] [ HEI GHT] )

{    / *  . . .  f unct i on body . . .  * /
}
i nt SaveI mage( char Fi l ename[ SLEN] ,

unsi gned char  R[ WI DTH] [ HEI GHT] ,
unsi gned char  G[ WI DTH] [ HEI GHT] ,
unsi gned char  B[ WI DTH] [ HEI GHT] )

{    / *  . . .  f unct i on body . . .  * /
}
/ *  EOF Fi l eI O. c * /
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/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /
/ *  BW. h:  header  f i l e f or  bl ack&whi t e oper at i on           * /
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /

#i f ndef BW_H
#def i ne BW_H

/ * * *  header  f i l es * * * /

#i ncl ude " Const ant s. h"

/ * * *  f unct i on decl ar at i ons * * * /

voi d Bl ackWhi t e(      / *  conver t  t o bl ack&whi t e i mage * /
unsi gned char  R[ WI DTH] [ HEI GHT] ,
unsi gned char  G[ WI DTH] [ HEI GHT] ,
unsi gned char  B[ WI DTH] [ HEI GHT] ) ;

#endi f / *  BW_H * /

/ *  EOF BW. h * /
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/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /
/ *  BW. c:  pr ogr am f i l e f or  bl ack&whi t e oper at i on          * /
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /

#i ncl ude “ BW. h"

/ * * *  f unct i on def i ni t i ons * * * /

/ *  conver t  t he i mage t o a bl ack&whi t e one * /

voi d Bl ackWhi t e(
unsi gned char  R[ WI DTH] [ HEI GHT] ,
unsi gned char  G[ WI DTH] [ HEI GHT] ,
unsi gned char  B[ WI DTH] [ HEI GHT] )

{
/ *  . . .  f unct i on body . . .  * /

}

/ *  EOF BW. c * /

����������	
��
����
����������������-�������������  �!����"��#�$��	�� ��

)�
���
�����,����

/ �8
	
����3��%�
	�&����Mai n. c
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /
/ *  Mai n. c:  mai n pr ogr am f i l e                             * /
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /
#i ncl ude " Const ant s. h"
#i ncl ude " Fi l eI O. h"
#i ncl ude “ BW. h"

i nt mai n( voi d)
{    unsi gned char  R[ WI DTH] [ HEI GHT] ;

unsi gned char  G[ WI DTH] [ HEI GHT] ;
unsi gned char  B[ WI DTH] [ HEI GHT] ;

i f ( ReadI mage( “ I nput . ppm" ,  R,  G,  B)  ! = 0)
{  exi t ( 10) ;  }
Bl ackWhi t e( R,  G,  B) ;
i f  ( SaveI mage( " Out put . ppm" ,  R,  G,  B)  ! = 0)
{  exi t ( 10) ;  }

r et ur n 0;
}  / *  end of  mai n * /
/ *  EOF Mai n. c * /
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% vi  Const ant s . h
% vi  Fi l eI O. h
% vi  Fi l eI O. c
% vi  BW. h
% vi  BW. c
% vi  Mai n. c

% gcc - c Fi l eI O. c - o Fi l eI O. o - Wal l  –ansi
% gcc - c BW. c - o BW. o - Wal l  –ansi
% gcc - c Mai n. c - o Mai n. o - Wal l  –ansi
% gcc Fi l eI O. o BW. o Mai n. o - o Phot oLab2
% Phot oLab2
%
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