
C
++

s
t
r
u
c
t

 E
xa

m
pl

es
A

 C
 s

tr
uc

tu
re

:

s
t
r
u
c
t
 
b
x
 
{

c
h
a
r
 
b
u
f
[
M
A
X
B
U
F
+
1
]
;

i
n
t

s
i
z
e
;

i
n
t

f
r
o
n
t
;

i
n
t

r
e
a
r
;

}
;

C
++

 a
llo

w
s 

fu
nc

tio
ns

 to
 b

e 
st

ru
ct

ur
e 

m
em

be
r

s.
 T

hi
s 

e
xa

m
pl

e 
sh

o
w

s 
a

sp
ec

ia
l k

in
d 

of
 fu

nc
tio

n,
 a

 c
on

st
ru

ct
or

, u
se

d 
to

 in
iti

al
iz

e 
an

 o
bj

ec
t u

po
n

cr
ea

tio
n:

s
t
r
u
c
t
 
b
y
 
{

b
y
(
)
 
{
 
s
i
z
e
 
=
 
M
A
X
B
U
F
+
1
;
 
f
r
o
n
t
 
=
 
r
e
a
r
 
=
 
0
;
 
}

c
h
a
r
 
b
u
f
[
M
A
X
B
U
F
+
1
]
;

i
n
t

s
i
z
e
;

i
n
t

f
r
o
n
t
;

i
n
t

r
e
a
r
;

}
;



S
tr

uc
tu

re
s 

an
d 

C
la

ss
es

s
t
r
u
c
t
 
b
z
 
{

b
z
(
)
 
{
 
s
i
z
e
 
=
 
M
A
X
B
U
F
+
1
;
 
f
r
o
n
t
 
=
 
r
e
a
r
 
=
 
0
;
 
}

i
n
t

s
u
c
c
(
i
n
t
 
i
)
 
{
 
r
e
t
u
r
n
 
(
i
 
+
 
1
)
 
%
 
s
i
z
e
;
 
}

i
n
t

e
n
t
e
r
(
c
h
a
r
)
;

c
h
a
r
 
l
e
a
v
e
(
)
 
;

c
h
a
r
 
b
u
f
[
M
A
X
B
U
F
+
1
]
;

i
n
t

s
i
z
e
;

i
n
t

f
r
o
n
t
;

i
n
t

r
e
a
r
;

}
;

F
un

ct
io

n 
bo

di
es

 d
efi

ne
d 

se
pa

ra
te

l
y:

i
n
t

b
z
:
:
e
n
t
e
r
(
c
h
a
r
 
x
)
 
{
 
/
*
 
b
o
d
y
 
o
f
 
e
n
t
e
r
 
*
/
 
}

c
h
a
r
 
b
z
:
:
l
e
a
v
e
(
)
 
{
 
/
*
 
b
o
d
y
 
o
f
 
l
e
a
v
e
 
*
/
 
}

s
t
r
u
c
t
 
x
 
{
 
<
m
e
m
b
e
r
-
d
e
c
l
a
r
a
t
i
o
n
s
>
 
}
;

is
 ju

st
 s

ho
r

th
an

d 
fo

r

c
l
a
s
s
 
x
 
{
 
p
u
b
l
i
c
:
 
<
m
e
m
b
e
r
-
d
e
c
l
a
r
a
t
i
o
n
s
>
 
}
;



C
la

ss
es

 S
up

po
r

t I
nf

or
m

at
io

n 
H

id
in

g

T
he

 f
ol

lo
w

in
g 

c
la

ss
 im

pl
em

en
ts

 a
n 

ab
st

ra
ct

 b
uf

fe
r 

ty
pe

:

c
l
a
s
s
 
b
u
f
f
e
r
 
{

p
u
b
l
i
c
:
b
u
f
f
e
r
(
)
{
s
i
z
e
=
M
A
X
B
U
F
+
1
;
f
r
o
n
t
=
r
e
a
r
=
0
;
}

i
n
t

e
n
t
e
r
(
c
h
a
r
)
;

c
h
a
r
 
l
e
a
v
e
(
)
;

p
r
i
v
a
t
e
:

c
h
a
r
 
b
u
f
[
M
A
X
B
U
F
+
1
]
;

i
n
t

s
i
z
e
,
 
f
r
o
n
t
,
 
r
e
a
r
;

i
n
t

s
u
c
c
(
i
n
t
 
i
)
 
{
 
r
e
t
u
r
n
 
(
i
 
+
 
1
)
 
%
 
s
i
z
e
;
 
}

}
;



D
er

iv
ed

 S
tr

uc
tu

re
s

s
t
r
u
c
t
 
<
d
e
r
i
v
e
d
>
 
:
 
<
b
a
s
e
>
 
{

<
a
d
d
e
d
-
m
e
m
b
e
r
s
>

}
;

A
 d

er
iv

ed
 s

tr
uc

tu
re

 in
he

rit
s 

al
l o

f t
he

 m
em

be
r

s 
of

 it
s 

ba
se

 s
tr

uc
tu

re
ex

ce
pt

 th
e 

ba
se

 c
on

st
ru

ct
or

.

s
t
r
u
c
t
 
B
 
{

de
cl

ar
at

io
n 

of
 s

tr
uc

tu
re
 
B

i
n
t

x
;

pu
bl

ic
 d

at
a 

m
em

be
r

c
h
a
r
 
f
(
)
;

pu
bl

ic
 m

em
be

r 
fu

nc
tio

n
B
(
)
 
{
 
x
 
=
 
1
;
 
}

}
;
s
t
r
u
c
t
 
D
 
:
 
B
 
{

D
de

riv
ed

 fr
om

 
B

i
n
t
 
g
(
)
;

ad
de

d 
m

em
be

r 
fu

nc
tio

n
}
;

S
tr

uc
tu

re
 D

 h
as

 th
re

e 
m

em
be

r
s:

 x
, f

 a
nd

 g
.



D
er

iv
ed

 C
la

ss
es

 -
 C

on
tr

ol
lin

g 
V

is
ib

ili
ty

 o
f N

am
es

c
l
a
s
s
 
<
d
e
r
i
v
e
d
>
 
:
 
p
u
b
l
i
c
 
<
b
a
s
e
>
 
{

<
m
e
m
b
e
r
-
d
e
c
l
a
r
a
t
i
o
n
s
>

}
;

A
ll

in
he

rit
ed

m
em

be
rs

ar
e

vi
si

b
le

to
ou

ts
id

e
co

de
w

he
n
p
u
b
l
i
c

is
us

ed
.

T
hi

s 
is

 ju
st

 a
s 

is
 th

e 
ca

se
 f

or
 d

er
iv

ed
 s

tr
uc

tu
re

s.

c
l
a
s
s
 
<
d
e
r
i
v
e
d
>
 
:
 
p
r
i
v
a
t
e
 
<
b
a
s
e
>
 
{

<
m
e
m
b
e
r
-
d
e
c
l
a
r
a
t
i
o
n
s
>

}
;

W
he

n
p
r
i
v
a
t
e

 is
 u

se
d,

 in
he

rit
ed

 m
em

be
r

s 
ar

e 
on

ly
 s

ee
n 

in
 th

e 
de

riv
ed

cl
as

s.

p
r
o
t
e
c
t
e
d

ca
n

al
so

be
us

ed
in

si
de

of
a

cl
as

s
to

de
fin

e
m

en
be

rs
th

at
ar

e
on

ly
 v

is
ib

le
 to

 a
 d

er
iv

ed
 c

la
ss

, e
ve

n 
w

he
n
p
u
b
l
i
c

 is
 u

se
d 

in
 th

e 
de

riv
a-

tio
n.



D
efi

ni
ng

 a
 B

as
e 

C
la

ss
 f

or
 D

er
iv

in
g 

C
la

ss
es

c
l
a
s
s
 
c
i
r
c
l
i
s
t
 
{

p
u
b
l
i
c
:

i
n
t

e
m
p
t
y
(
)
;

p
r
o
t
e
c
t
e
d
:
c
i
r
c
l
i
s
t
(
)
;

v
o
i
d
 
p
u
s
h
(
i
n
t
)
;

i
n
t

p
o
p
(
)
;

v
o
i
d
 
e
n
t
e
r
(
i
n
t
)
;

p
r
i
v
a
t
e
:

c
e
l
l
 
*
r
e
a
r
;

}
;

c
l
a
s
s
 
q
u
e
u
e
 
:
 
p
r
i
v
a
t
e
 
c
i
r
c
l
i
s
t
 
{

p
u
b
l
i
c
:
q
u
e
u
e
(
)
;

v
o
i
d
 
e
n
t
e
r
q
(
i
n
t
)
;

i
n
t

l
e
a
v
e
q
(
)
;

c
i
r
c
l
i
s
t
:
:
e
m
p
t
y
;

in
he

rit
ed

 a
nd

 e
xp

lic
itl

y 
m

ad
e 

pu
bl

ic
}
;



Im
pl

em
en

tin
g 

D
er

iv
ed

 C
la

ss
es

c
l
a
s
s
 
q
u
e
u
e
 
:
 
p
r
i
v
a
t
e
 
c
i
r
c
l
i
s
t
 
{

p
u
b
l
i
c
:
q
u
e
u
e
(
)
 
{
}

v
o
i
d
 
e
n
t
e
r
q
(
i
n
t
 
x
)

{
 
e
n
t
e
r
(
x
)
;
 
}

i
n
t

l
e
a
v
e
q
(
)

{
 
r
e
t
u
r
n
 
p
o
p
(
)
;
 
}

c
i
r
c
l
i
s
t
:
:
e
m
p
t
y
;

}
;

c
l
a
s
s
 
s
t
a
c
k
 
:
 
p
r
i
v
a
t
e
 
c
i
r
c
l
i
s
t
 
{

p
u
b
l
i
c
:
s
t
a
c
k
 
{
}

v
o
i
d
 
p
u
s
h
(
i
n
t
 
x
)
{
 
c
i
r
c
l
i
s
t
:
:
p
u
s
h
(
x
)
;
 
}

i
n
t

p
o
p
(
)

{
 
r
e
t
u
r
n
 
c
i
r
c
l
i
s
t
:
:
p
o
p
(
)
;
 
}

c
i
r
c
l
i
s
t
:
:
e
m
p
t
y
;

}
;

T
he

se
 d

er
iv

ed
 c

la
ss

es
 p

r
ov

id
e 

an
 e

xa
m

pl
e 

of
im

pl
em

en
ta

tio
n 

in
he

rit
an

ce
.


