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C
 P

rep
ro

cesso
r

 

•

 

C
 preprocessor m

anipulates 

 

text

 

file inclusion

m
acros

conditional com
pilation

 

•

 

Invoked autom
atically by the C

 com
piler

 

try “

 

l
c
c
 
-
E
 
f
o
o
.
c

 

”

 

•

 

F
ile inclusion

header files contain declarations for one or m
ore C

 program
 files

nam
es of header file should end in “

 

.
h

 

”

specify system
 header filenam

e w
ith

 

 
<
.
.
.
>
 

 

—
 

 

lo
catio

n
 in

d
ep

en
d

en
t

 

#
i
n
c
l
u
d
e
 
<
s
t
d
i
o
.
h
>

#
i
n
c
l
u
d
e
 
"
d
e
f
s
.
h
"
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M
acro

s

 

•

 

M
acros provide param

eterized text substitution

 

•

 

M
acro 

 

d
efi

n
itio

n

 

#
d
e
f
i
n
e
 
M
A
X
L
I
N
E
 
1
2
0

 

#
d
e
f
i
n
e
 
l
o
w
e
r
(
c
)
 
(
(
c
)
-
'
A
'
+
'
a
'
)

 

•

 

M
acro 

 

rep
lacem

en
t

 

c
h
a
r
 
b
u
f
[
M
A
X
L
I
N
E
+
1
]
;

 

becom
es

 

c
h
a
r
 
b
u
f
[
1
2
0
+
1
]
;

c
 
=
 
l
o
w
e
r
(
b
u
f
[
i
]
)
;

c
 
=
 
(
(
b
u
f
[
i
]
)
-
'
A
'
+
'
a
'
)
;
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M
o

re o
n

 M
acro

s

 

#
d
e
f
i
n
e
 
p
l
u
s
o
n
e
(
x
)
 
x
+
1

 

•

 

G
ood idea?

 

i
 
=
 
3
*
p
l
u
s
o
n
e
(
2
)
;

 

b
eco

m
es

 

w
h
a
t
?

 

•  

 

use parentheses liberally:

 

#
d
e
f
i
n
e
 
p
l
u
s
o
n
e
(
x
)
 
(
(
x
)
+
1
)

 

#
d
e
f
i
n
e
 
m
a
x
(
a
,
b
)
 
(
(
a
)
>
(
b
)
?
(
a
)
:
(
b
)
)

y
 
=
 
m
a
x
(
i
+
+
,
j
+
+
)
;

 

b
eco

m
es

 

y
 
=
 
(
(
i
+
+
)
>
(
j
+
+
)
?
(
i
+
+
)
:
(
j
+
+
)
)
;

 

•  

 

avoid m
acros that use an argum

ent m
ore than 

 

o
n

ce
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C
o

n
d

itio
n

al C
o

m
p

ilatio
n

 

•

 

R
em

oving m
acro definitions

 

#
u
n
d
e
f
 
p
l
u
s
o
n
e

 

•

 

C
onditional com

pilation

 

#
i
f
d
e
f
 

 

nam
e

 

#
i
f
n
d
e
f
 

 

nam
e

 

#
i
f
 

 

expr

 

#
e
l
i
f

#
e
l
s
e

#
e
n
d
i
f

 

•  

 

header file

 

 
d
e
f
s
.
h

 

:

 

#
i
f
n
d
e
f
 
D
E
F
S
_
I
N
C
L
U
D
E
D

#
d
e
f
i
n
e
 
D
E
F
S
_
I
N
C
L
U
D
E
D

#
d
e
f
i
n
e
 
M
A
X
L
I
N
E
 
1
2
0

.
.
.
#
e
n
d
i
f

 

•

 

U
se conditional com

pilation 

 

sp
arin

g
ly
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B
asic In

p
u

t/O
u

tp
u

t F
u

n
ctio

n
s

 

•

 

C
 language has no I/O

 statem
ents; use standard C

 

 

lib
rary

 

•  

 

“

 

#
i
n
c
l
u
d
e
 
<
s
t
d
i
o
.
h
>

 

” before using the functions

 

•  

 

i
n
t
 
g
e
t
c
h
a
r
(
v
o
i
d
)
 

 

returns the next character in “stdin” or

 

 
E
O
F

 

•  

 

g
e
t
c
h
a
r
(
)
 

 

returns an

 

 
i
n
t

 

, not a

 

 
c
h
a
r

 

,

 

 

 

to accom
m

odate

 

 
E
O
F

 

•  

 

i
n
t
 
p
u
t
c
h
a
r
(
i
n
t
 
c
)
 

 

w
rites character

 

 
c
 

 

to the “stdout” and returns

 

 
c

 

•

 

A
 basic copy program

:

 

#
i
n
c
l
u
d
e
 
<
s
t
d
i
o
.
h
>

i
n
t
 
m
a
i
n
(
v
o
i
d
)
 
{

i
n
t
 
c
;

w
h
i
l
e
 
(
(
c
 
=
 
g
e
t
c
h
a
r
(
)
)
 
!
=
 
E
O
F
)

p
u
t
c
h
a
r
(
c
)
;

r
e
t
u
r
n
 
0
;

}

 

%
 
c
o
p
y
 
<
 
f
o
o
.
c
 
>
 
b
a
r
.
c

%
 
c
o
p
y
 
<
 
f
o
o
.
c

%
 
c
o
p
y
 
>
 
b
a
r
.
c
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F
o

rm
atted

 O
u

tp
u

t

 

•

 

i
n
t
 
p
r
i
n
t
f
(
c
o
n
s
t
 
c
h
a
r
 
*
f
o
r
m
a
t
,
 
.
.
.
)

 

•

 

W
rites

 

 
f
o
r
m
a
t
 

 

to stdout w
ith the values of argum

ent 2, 3, ..., 

 

n

 

p
r
i
n
t
f
(
"
e
r
r
o
r
 
a
t
 
l
i
n
e
 
%
d
:
 
%
s
\
n
"
,
 
l
i
n
e
n
o
,
 
m
s
g
)
;

 

•

 

B
ew

are

 

:

 

n
o

 

 type checking

 

n
o

 

 type conversion

 

n
o

 

 checking for the correct num
ber of argum

ents

 

•

 

C
onversion specifications

 

%
d

 

decim
al

plus other form
atting control, e.g. field w

idths

 

%
o

 

octal

 

%
x

 

hexadecim
al

 

%
c

 

char

 

%
u

 

unsigned

 

%
e
 
%
f
 
%
g

 

float &
 double

 

%
s

 

string

 

%
%

 

%

 

•

 

S
ee 

 

s
p
r
i
n
t
f

 

, 

 

f
p
r
i
n
t
f

 

, 

 

v
f
p
r
i
n
t
f

 

; and see 

 

s
c
a
n
f

 

, 

 

f
s
c
a
n
f

 

, 

 

s
s
c
a
n
f

 

 for 

 

in
p

u
t


