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Typ
es

 

•

 

T
he 

 

typ
e

 

 of an object determ
ines

the 

 

valu
es

 

 it can have and the 

 

o
p

eratio
n

s

 

 that can be perform
ed on it

 

•

 

B
asic types

 

c
h
a
r

 

a “character”; typically a “byte”

 

i
n
t

 

an integer; typically a “w
ord”

 

f
l
o
a
t

 

single-precision floating point

 

d
o
u
b
l
e

 

double-precision floating point

 

•

 

i
n
t

 

 qualifiers (optional)

 

s
h
o
r
t
 
i
n
t

 

“sm
aller”

 

 
i
n
t

l
o
n
g
 
i
n
t

 

 
“bigger”

 

 
i
n
t

 

, but 

 

n
o

t

 

 double precision

 

•

 

U
nsigned integers: non-negative m

odulo 
 w

here 

 

n 

 

is #bits/integer

 

u
n
s
i
g
n
e
d
 
i
n
t
 
 
 
 
u
n
s
i
g
n
e
d
 
s
h
o
r
t
 
i
n
t
 
 
 
 
u
n
s
i
g
n
e
d
 
c
h
a
r

 

•

 

Is

 

 
c
h
a
r
 

 

signed or unsigned? 
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Typ
e S

izes

 

N
ote: C

 did not exist in 1964; this table just reflects typical sizes

 

year
72–81

80–92
64–92

93–?

co
m

p
u

ter
D

E
C

-10
P

C
s

IB
M

360
VA

X
68020

S
PA

R
C

M
IP

S

R
4000

D
E

C
 A

lp
h

a

 

c
h
a
r

 

7
8

8
8

 

s
h
o
r
t

 

18
16

16
16,32

 

i
n
t

 

36
16,32

32
32,64

 

typ
e

 

l
o
n
g

 

36
32

32

 

64

 

f
l
o
a
t

 

36
32

32
32

 

d
o
u
b
l
e

 

72
64

64
64

 

p
o

in
ter

 

18

 

16, 32

 

32

 

64
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Typ
es o

f C
o

n
stan

ts

 

c
h
a
r

'
a
'

 

character constant (single quote)

 

'
\
0
3
5
'

 

character code

 

 
3
5
 

 

octal

 

'
\
x
2
9
'

 

character code

 

 
2
9
 

 

hexadecim
al

 

'
\
t
'

 

tab (

 

'
\
0
1
1
'

 

, do “

 

m
a
n
 
a
s
c
i
i

 

” for details)

 

'
\
n
'

 

new
line (

 

'
\
0
1
2
'

 

)

 

'
\
\
'

 

backslash

 

'
\
'
'

 

single quote

 

'
\
b
'

 

backspace (

 

'
\
0
1
0
'

 

)

 

'
\
0
'

 

null character

 

i
n
t

1
5
6

 

decim
al constant

 

0
2
3
4

 

octal

 

0
x
9
c

 

hexadecim
al

 

l
o
n
g

 

156L
156l

for sanity, use upper-case L

 

f
l
o
a
t

 

15.6f
1.56e1F

 

d
o
u
b
l
e

 

15.6
“plain” floating point constants are

 

 
d
o
u
b
l
e

 

s
15.6L
15.6l
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C
o

n
stan

t E
xp

ressio
n

s

 

•

 

C
o
n
s
t

 

 qualifier identifies 

 

read
-o

n
ly variab

les

 

c
o
n
s
t
 
d
o
u
b
l
e
 
P
i
 
=
 
3
.
1
4
1
5
9
;

c
o
n
s
t
 
d
o
u
b
l
e
 
T
w
o
P
i
 
=
 
2
*
3
.
1
4
1
5
9
;

 

•

 

C
o

n
stan

t exp
ressio

n
s

 

 are evaluated at 

 

co
m

p
ile tim

e

 

i
n
t
 
p
 
=
 
1
 
-
 
1
;

i
n
t
 
p
 
=
 
1
/
0
,
 
x
 
=
 
1
 
?
 
0
 
:
 
1
/
0
;

 

•

 

U
se constant expressions

to reduce the num
ber of

 

 
#
d
e
f
i
n
e
 

 

constants

to increase readability

to im
prove changeability, e.g.

 

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

.
.
.

c
h
a
r
 
b
u
f
[
2
*
M
A
X
L
I
N
E
 
+
 
1
]
;
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A
rrays

 

•

 

A
rray declarations specify the 

 

n
u

m
b

er

 

 of elem
ents, not the upper bound

 

i
n
t
 
d
i
g
i
t
s
[
1
0
]
;

 

d
i
g
i
t
s
 

 

is an array of 10

 

 
i
n
t

 

s

 

d
i
g
i
t
s
[
0
]
,
 
d
i
g
i
t
s
[
1
]
,
 
.
.
.
,
 
d
i
g
i
t
s
[
9
]

 

•

 

A
rrays m

ay be indexed by any integer expression

 

d
i
g
i
t
s
[
f
(
x
)
/
2
 
+
 
B
A
S
E
]

 

•

 

N

 

o
 b

o
u

n
d

s ch
eckin

g
!

 

•

 

M
ulti-dim

ensional arrays

 

f
l
o
a
t
 
m
a
t
r
i
x
[
3
]
[
4
]
[
5
]

 

a 3-dim
ensional array w

ith 
 elem

ents

 

•

 

A
rrays are stored in 

 

ro
w

-m
ajo

r o
rd

er

 

; last subscript varies “fastest”

 

m
a
t
r
i
x
[
0
]
[
0
]
[
0
]
,
 
m
a
t
r
i
x
[
0
]
[
0
]
[
1
]
,
 
.
.
.
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S
trin

g
s &

 In
itializatio

n

 

•

 

“S
trings” are arrays of characters

 

 "

 

h
e
l
l
o
\
n

 

"

the com
piler alw

ays provides a term
inating

 

 
'
\
0
'

 

•

 

A
rray length can be 

 

d
erived

 

 from
 initialization

 

c
h
a
r
 
h
e
l
l
o
[
]
 
=
 
"
h
e
l
l
o
\
n
"
;

 

is equivalent to

 

c
h
a
r
 
h
e
l
l
o
[
7
]
 
=
 
"
h
e
l
l
o
\
n
"
;

c
h
a
r
 
h
e
l
l
o
[
7
]
 
=
 
{
 
'
h
'
,
 
'
e
'
,
 
'
l
'
,
 
'
l
'
,
 
'
o
'
,
 
'
\
n
'
,
 
'
\
0
'
 
}

 

•

 

D
itto for arrays

 

i
n
t
 
x
[
]
 
=
 
{
 
1
,
 
2
,
 
3
 
}
;

i
n
t
 
y
[
]
[
3
]
 
=
 
{

{
 
1
,
 
3
,
 
5
 
}
,

{
 
2
,
 
4
,
 
6
 
}
,

{
 
3
,
 
5
,
 
7
 
}
,

{
 
4
,
 
6
,
 
8
 
}

}
;

 

see K
&

R
, sections 2.4 &

 4.9 for m
ore inform

ation
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E
n

u
m

eratio
n

s

 

•

 

E
n

u
m

eratio
n

s

 

 associate constant values w
ith identifiers

 

e
n
u
m
 
b
o
o
l
e
a
n
 
{
 
N
O
,
 
Y
E
S
 
}
;

e
n
u
m
 
c
o
l
o
r
 
{
 
R
E
D
,
 
G
R
E
E
N
,
 
B
L
U
E
 
}
;

 

•

 

V
alues are generated and m

ay be printed sym
bolically by debuggers

 

•

 

V
alues can be given and unspecified ones autom

atically continue

 

e
n
u
m
 
e
s
c
a
p
e
s
 
{
 
B
E
L
L
=
'
\
a
'
,
 
B
A
C
K
S
P
A
C
E
=
'
\
b
'
,
 
T
A
B
=
'
\
t
'
}
;

 

e
n
u
m
 
m
o
n
t
h
s
 
{
 
J
a
n
=
1
,
 
F
e
b
,
 
M
a
r
,
 
A
p
r
,
 
M
a
y
,
 
J
u
n
,
 
J
u
l
,

A
u
g
,
 
S
e
p
,
 
O
c
t
,
 
N
o
v
,
 
D
e
c
 
}
;

 

•

 

e
n
u
m
 

 

identifiers are

 

 
i
n
t
 

 

constants, but enum
eration type m

ay take less 
space

 

s
i
z
e
o
f
 
N
O

 

is 4 bytes

 

e
n
u
m
 
b
o
o
l
e
a
n
 
f
l
a
g
;

 

m
ay occupy 1–4 bytes

 

•

 

e
n
u
m
 

 

identifiers should have no 

 

co
n

flicts

 

•

 

W
hat is the difference betw

een 

 

e
n
u
m

 

 and #define?


