
L
a
fo

re
: O

b
je

c
t-O

rie
n

te
d

 P
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g
ra

m
m
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g
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+
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a
p
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// 1
-S

m
a
llO

b
je

c
t.c

p
p

 -- d
e

m
o

n
s
tra

te
s
 a

 s
m

a
ll, s

im
p
le

 o
b

je
c
t

#
in

c
lu

d
e

 <
io

s
tre

a
m

>
u

s
in

g
 n

a
m

e
s
p

a
c
e

 s
td

;

////////////////////////////////////////////////////////////////
c
la

s
s
 S

m
a

llO
b
je

c
t {

// S
p

e
c
ify

 a
 c

la
s
s
 (n

o
 m

e
m

o
ry

 a
llo

c
a
te

d
)

p
riv

a
te

:
in

t n
S

o
m

e
D

a
ta

;
// C

la
s
s
 d

a
ta

p
u

b
lic

:
v
o
id

 S
e

tD
a

ta
(in

t n
)

// M
e

m
b

e
r fu

n
c
tio

n
 to

 s
e

t d
a

ta
{n

S
o

m
e

D
a

ta
 =

 n
;

}
v
o
id

 S
h

o
w

D
a

ta
()

// M
e

m
b

e
r fu

n
c
tio

n
 to

 d
is

p
la

y
 d

a
ta

{c
o
u

t <
<

 "D
a

ta
 is

 " <
<

 n
S

o
m

e
D

a
ta

 <
<

 e
n

d
l;

}
};

////////////////////////////////////////////////////////////////
v
o
id

 m
a

in
()

{S
m

a
llO

b
je

c
t s

1
, s

2
;

// D
e

fin
e

 tw
o

 o
b

je
c
ts

 o
f c

la
s
s
 S

m
a

llO
b

je
c
t

// (a
c
tu

a
l m

e
m

o
ry

 n
o

w
 a

llo
c
a

te
d

)
s
1

.S
e
tD

a
ta

(1
0
6

6
);

// C
a

ll m
e
m

b
e

r fu
n
c
tio

n
 to

 s
e
t d

a
ta

 o
f o

b
je

c
t s

1
s
2

.S
e
tD

a
ta

(1
7
7

6
);

// C
a

ll m
e
m

b
e

r fu
n
c
tio

n
 to

 s
e
t d

a
ta

 o
f o

b
je

c
t s

2

s
1

.S
h
o

w
D

a
ta

();
// C

a
ll m

e
m

b
e

r fu
n
c
tio

n
 to

 d
is

p
la

y
 d

a
ta

 o
f o

b
je

c
t s

1
s
2

.S
h
o

w
D

a
ta

();
// C

a
ll m

e
m

b
e

r fu
n
c
tio

n
 to

 d
is

p
la

y
 d

a
ta

 o
f o

b
je

c
t s

2
}

- 2
 -

// 2
-o

b
jp

a
rt.c

p
p

 -- w
id

g
e

t P
a

rt a
s
 a

 c
la

s
s

#
in

c
lu

d
e

 <
io

s
tre

a
m

>
u

s
in

g
 n

a
m

e
s
p

a
c
e

 s
td

;
////////////////////////////////////////////////////////////////
c
la

s
s
 P

a
rt {

// S
p

e
c
ify

 n
e

w
 d

a
ta

 ty
p

e
 -- to

 c
re

a
te

 o
b

je
c
ts

 la
te

r
p

riv
a

te
:

in
t n

M
o

d
e

lN
u

m
b

e
r;

// ID
 n

u
m

b
e

r o
f w

id
g

e
t

in
t n

P
a

rtN
u

m
b

e
r;

// ID
 n

u
m

b
e

r o
f w

id
g

e
t P

a
rt

flo
a

t fC
o

s
t;

// C
o

s
t o

f P
a

rt

p
u

b
lic

:
v
o
id

 S
e

tP
a

rt(in
t n

M
, in

t n
P

, flo
a

t fC
)

// S
e

t d
a

ta
{n

M
o

d
e

lN
u

m
b

e
r =

 n
M

;
if (n

P
 <

 1
0

0
0

 || n
P

 >
1

0
0

0
0

)
c
o
u

t <
<

 "E
rro

r";
e
ls

en
P

a
rtN

u
m

b
e

r =
 n

P
;

fC
o

s
t =

 fC
;

}
v
o
id

 S
h

o
w

P
a

rt()
// D

is
p

la
y
 d

a
ta

{c
o
u

t <
<

 "M
o

d
e

l "    <
<

 n
M

o
d

e
lN

u
m

b
e

r;
c
o
u

t <
<

 ", P
a

rt "   <
<

 n
P

a
rtN

u
m

b
e

r;
c
o
u

t <
<

 ", c
o

s
ts

 $
" <

<
 fC

o
s
t <

<
 e

n
d

l;
}

};
////////////////////////////////////////////////////////////////
v
o
id

 m
a

in
()

{P
a

rt p
a

rt1
;

// D
e

fin
e

 o
b

je
c
t o

f c
la

s
s
 P

a
rt

p
a

rt1
.S

e
tP

a
rt(6

2
4

4
, 3

7
3

, 2
1

7
.5

5
F

);
// C

a
ll m

e
m

b
e

r fu
n
c
tio

n
p

a
rt1

.S
h

o
w

P
a

rt();
// C

a
ll m

e
m

b
e

r fu
n
c
tio

n
}L
a
fo

re
: O

b
je

c
t-O

rie
n

te
d

 P
ro

g
ra

m
m
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g
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+
+
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C
h

a
p
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s
s
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- 3
 -

// 3
-c

irc
le

s
.c

p
p

 -- C
re

a
te

 C
irc

le
 o

b
je

c
ts

#
in

c
lu

d
e

 "m
s
o
ftc

o
n
.h

"         // fo
r g

ra
p

h
ic

s
 fu

n
c
tio

n
s

////////////////////////////////////////////////////////////////
c
la

s
s
 C

irc
le

 {
// g

ra
p

h
ic

s
 C

irc
le

p
riva

te
:

// D
a
ta

 m
e

m
b

e
rs

 h
o

ld
 c

u
rre

n
t s

ta
te

 o
f e

a
c
h
 o

b
je

c
t

in
t n

C
e

n
tre

X
, n

C
e

n
tre

Y
;

// C
o

o
rd

in
a

te
s
 o

f c
e

n
te

r
in

t n
R

a
d

iu
s
;

// R
a

d
iu

s
 o

f C
irc

le
c
o

lo
r n

F
illC

o
lo

r;
// C

o
lo

r
fs

tyle
 n

F
illS

tyle
;

// F
ill p

a
tte

rn

p
u

b
lic

:
// M

e
m

b
e
r fu

n
c
tio

n
s
 im

p
le

m
e

n
t th

e
 b

e
h

a
vio

u
r o

f o
b

je
c
ts

vo
id

 S
e
t(in

t n
X

, in
t n

Y
, in

t n
R

, c
o

lo
r n

F
C

, fs
tyle

 n
F

S
) 

{
// S

e
ts

 C
irc

le
 a

ttrib
u

te
s

n
C

e
n

tre
X

 =
 n

X
;

n
C

e
n

tre
Y

 =
 n

Y
;

n
R

a
d

iu
s
 =

 n
R

;
n

F
illC

o
lo

r =
 n

F
C

;
n

F
illS

tyle
 =

 n
F

S
;

}
vo

id
 D

ra
w

()
// D

ra
w

s
 th

e
 c

irc
le

, u
s
in

g
 th

e
 o

b
je

c
t's

 d
a

ta
 m

e
m

b
e

rs
{S

e
tC

o
lo

r(n
F

illC
o

lo
r);

// S
e
t c

o
lo

r
S

e
tF

illS
tyle

(n
F

illS
tyle

);
// S

e
t fill

D
ra

w
C

irc
le

(n
C

e
n

tre
X

, n
C

e
n

tre
Y

, n
R

a
d

iu
s
);

// D
ra

w
 s

o
lid

 c
irc

le
            

}
};

////////////////////////////////////////////////////////////////
vo

id
 m

a
in

()
{In

itia
liz

e
G

ra
p
h

ic
s
();   

   // In
itia

liz
e

 g
ra

p
h

ic
s
 s

ys
te

m

C
irc

le
 c

1
 ,c

2
, c

3
;

// D
e
c
la

re
, d

e
fin

e

c
1
.S

e
t(1

5
, 7

, 5
, c

B
L

U
E

, X
_

F
IL

L
);

// In
itia

liz
e

c
2
.S

e
t(4

1
, 1

2
, 7

, c
R

E
D

, O
_

F
IL

L
);

 
// In

itia
liz

e
c
3
.S

e
t(6

5
, 1

8
, 4

, c
G

R
E

E
N

, M
E

D
IU

M
_

F
IL

L
);

// In
itia

liz
e

c
1
.D

ra
w

(); c
2
.D

ra
w

(); c
3
.D

ra
w

();
S

e
tC

u
rs

o
rP

o
s
itio

n
(1

, 2
5

); // L
o

w
e

r le
ft c

o
rn

e
r o

n
 a

 s
ta

n
d

a
rd

 c
o
n

s
o

le
 s

c
re

e
n

}L
a
fo

re
: O

b
je

c
t-O

rie
n

te
d

 P
ro

g
ra

m
m

in
g
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+
+

 (4
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C
h

a
p
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s
s
e

s

- 4
 -

// 4
-e

n
g

lo
b

j.c
p

p
 -- o

b
je

c
ts

 u
s
in

g
 E

n
g

lis
h

 m
e

a
s
u
re

m
e

n
ts

#
in

c
lu

d
e

 <
io

s
tre

a
m

>
u

s
in

g
 n

a
m

e
s
p

a
c
e
 s

td
;

////////////////////////////////////////////////////////////////
c
la

s
s
 D

is
ta

n
c
e

 {
// E

n
g

lis
h

 D
is

ta
n

c
e

 c
la

s
s

p
riva

te
:

in
t n

F
e

e
t;

flo
a

t fIn
c
h
e

s
;

p
u

b
lic

:                   
vo

id
 S

e
t(in

t n
F

t, flo
a

t fIn
)

// O
ve

rlo
a

d
e

d
 S

e
t -- a

rg
u

m
e

n
t va

lu
e

s
{n

F
e

e
t =

 n
F

t;
fIn

c
h
e

s
 =

 fIn
;

}

vo
id

 S
e
t()

// O
ve

rlo
a

d
e

d
 S

e
t -- u

s
e

s
 k

e
y
b

o
a

rd
 to

 s
e
t va

lu
e

s
{c
o

u
t <

<
 "\n

E
n

te
r n

F
e

e
t: ";  c

in
 >

>
 n

F
e

e
t;

c
o

u
t <

<
 "E

n
te

r fIn
c
h

e
s
: ";  c

in
 >

>
 fIn

c
h

e
s
;

}

vo
id

 D
is

p
la

y()
{c
o

u
t <

<
 n

F
e

e
t <

<
 "\'-" <

<
 fIn

c
h

e
s
 <

<
 '\"';

}
};

////////////////////////////////////////////////////////////////
vo

id
 m

a
in

()
{D

is
ta

n
c
e

 d
is

t1
, d

is
t2

;
// D

e
fin

e
 tw

o
 le

n
g
th

 o
b

je
c
ts

d
is

t1
.S

e
t(1

1
, 6

.2
5
);

// C
a

lls
 2

-a
rg

u
m

e
n

t v
e

rs
io

n
 o

f S
e

t()
d

is
t2

.S
e
t();

// C
a

lls
 k

e
yb

o
a

rd
 ve

rs
io

n
 o

f S
e
t()

c
o
u

t <
<

 "\n
d

is
t1

 =
 ";  d

is
t1

.D
is

p
la

y();
c
o
u

t <
<

 "\n
d

is
t2

 =
 ";  d

is
t2

.D
is

p
la

y();
c
o
u

t <
<

 e
n

d
l;

}L
a
fo

re
: O

b
je

c
t-O

rie
n

te
d

 P
ro

g
ra

m
m

in
g
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+
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C
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a
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- 5
 -

// 5
-c

o
u

n
te

r.c
p
p

 -- o
b

je
c
t re

p
re

s
e

n
ts

 a
 c

o
u

n
te

r v
a

ria
b

le
#

in
c
lu

d
e

 <
io

s
tre

a
m

>
u

s
in

g
 n

a
m

e
s
p

a
c
e

 s
td

;
////////////////////////////////////////////////////////////////
c
la

s
s
 C

o
u

n
te

r {
p

riv
a

te
:

u
n
s
ig

n
e

d
 in

t u
n

C
o

u
n

t;
p

u
b

lic
:

C
o

u
n
te

r() : u
n

C
o

u
n

t(0
)

// C
o

n
s
tru

c
to

r
{

/*e
m

p
ty

 b
o

d
y
*/ }

v
o
id

 in
c
_

C
o

u
n

te
r()

// In
c
re

m
e

n
t u

n
C

o
u

n
t

{ u
n

C
o

u
n

t+
+

; }
in

t G
e

t()
// R

e
tu

rn
 c

o
p

y
 o

f v
a
lu

e
 in

 u
n

C
o

u
n

t
{ re

tu
rn

 u
n

C
o

u
n
t; }

};

////////////////////////////////////////////////////////////////
v
o
id

 m
a

in
()

{C
o

u
n

te
r c

1
, c

2
;

// D
e

c
la

re
, d

e
fin

e
 (a

n
d

 in
itia

liz
e

 in
 c

o
n
s
tru

c
to

r)
c
o

u
t <

<
 "\n

c
1
=

" <
<

 c
1

.G
e
t();// D

is
p

la
y
 b

e
fo

re
 in

c
re

m
e

n
t

c
o

u
t <

<
 "\n

c
2
=

" <
<

 c
2

.G
e
t();

c
1

.in
c
_

C
o

u
n

te
r();

// In
c
re

m
e

n
t c

1
c
2

.in
c
_

C
o

u
n

te
r();

// In
c
re

m
e

n
t c

2
c
2

.in
c
_

C
o

u
n

te
r();

// In
c
re

m
e

n
t c

2

c
o

u
t <

<
 "\n

c
1
=

" <
<

 c
1

.G
e
t();// D

is
p

la
y
 a

fte
r in

c
re

m
e

n
t

c
o

u
t <

<
 "\n

c
2
=

" <
<

 c
2

.G
e
t();

c
o

u
t <

<
 e

n
d

l;
}L
a
fo

re
: O

b
je

c
t-O

rie
n

te
d

 P
ro

g
ra

m
m

in
g
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+
+

 (4
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C
h

a
p
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- 6
 -

// 6
-c

irc
to

r.c
p
p

 -- C
irc

le
 o

b
je

c
ts

 u
s
e

 c
o

n
s
tru

c
to

r fo
r in

itia
liz

a
tio

n
#

in
c
lu

d
e

 "m
s
o

ftc
o

n
.h

"
// fo

r g
ra

p
h
ic

s
 fu

n
c
tio

n
s

////////////////////////////////////////////////////////////////
c
la

s
s
 C

irc
le

 {
// g

ra
p
h

ic
s
 C

irc
le

p
riva

te
:

// D
a
ta

 m
e

m
b
e

rs
 h

o
ld

 c
u

rre
n

t o
b

je
c
t s

ta
te

 (lo
c
a

tio
n

, s
iz

e
, c

o
lo

r, e
tc

.)
in

t n
C

e
n

tre
X

, n
C

e
n
tre

Y
;

// C
o
o

rd
in

a
te

s
 o

f c
e
n

te
r

in
t n

R
a
d

iu
s
;

// R
a
d

iu
s
 o

f C
irc

le
c
o

lo
r n

F
illC

o
lo

r;
// C

o
lo

r
fs

tyle
 n

F
illS

tyle
;

// F
ill p

a
tte

rn
p

u
b

lic
:

// M
e

m
b
e

r fu
n
c
tio

n
s
 im

p
le

m
e

n
t th

e
 b

e
h
a

v
io

u
r o

f o
b
je

c
ts

C
irc

le
(in

t n
X

, in
t n

Y
, in

t n
R

, c
o
lo

r n
F

C
, fs

tyle
 n

F
S

) // S
e
ts

 C
irc

le
 a

ttrib
u
te

s
{n

C
e

n
tre

X
 =

 n
X

;
n

C
e

n
tre

Y
 =

 n
Y

;
n

R
a

d
iu

s
 =

 n
R

;
n

F
illC

o
lo

r =
 n

F
C

;
n

F
illS

tyle
 =

 n
F

S
;

}
vo

id
 D

ra
w

()
// D

ra
w

s
 th

e
 C

irc
le

, u
s
in

g
 o

b
je

c
t's

 d
a
ta

 m
e

m
b

e
rs

{ S
e

tC
o

lo
r(n

F
illC

o
lo

r);
// S

e
t c

o
lo

r
S

e
tF

illS
tyle

(n
F

illS
tyle

);// S
e

t fill
D

ra
w

C
irc

le
(n

C
e
n

tre
X

, n
C

e
n
tre

Y
, n

R
a
d

iu
s
);// D

ra
w

 s
o
lid

 C
irc

le
            

}
};

////////////////////////////////////////////////////////////////
vo

id
 m

a
in

()
{In

itia
liz

e
G

ra
p
h

ic
s
();      // In

itia
liz

e
 g

ra
p

h
ic

s
 s

ys
te

m
C

irc
le

 c
1

(1
5
, 7

, 5
, c

B
L

U
E

, X
_

F
IL

L
);

// D
e
c
la

re
, d

e
fin

e
, in

itia
liz

e
C

irc
le

 c
2

(4
1
, 1

2
, 7

, c
R

E
D

, O
_

F
IL

L
);

 
// D

e
c
la

re
, d

e
fin

e
, in

itia
liz

e
C

irc
le

 c
3

(6
5
, 1

8
, 4

, c
G

R
E

E
N

, M
E

D
IU

M
_

F
IL

L
);

// D
e
c
la

re
, d

e
fin

e
, in

itia
liz

e
c
1
.D

ra
w

();                // D
ra

w
 c

irc
le

s
c
2
.D

ra
w

();
c
3
.D

ra
w

();
S

e
tC

u
rs

o
rP

o
s
itio

n
(1

, 2
5
); // L

o
w

e
r le

ft c
o

rn
e

r o
n

 a
 s

ta
n

d
a

rd
 c

o
n

s
o

le
 s

c
re

e
n

}// 7
-e

n
g
lco

n
.cp

p
 -- c

o
n
s
tru

c
to

rs
, a

d
d

s
 o

b
je

c
ts

 u
sin

g
 m

e
m

b
e
r fu

n
ctio

n

L
a
fo

re
: O

b
je

c
t-O

rie
n

te
d

 P
ro

g
ra

m
m

in
g

 in
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+
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h

a
p
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- 7
 -

#
in

c
lu

d
e

 <
io

s
tre

a
m

>
u

s
in

g
 n

a
m

e
s
p

a
c
e
 s

td
;

////////////////////////////////////////////////////////////////
c
la

s
s
 D

is
ta

n
c
e

 {
// E

n
g

lis
h

 D
is

ta
n

c
e

 c
la

s
s

p
riva

te
:

in
t n

F
e

e
t;

flo
a

t fIn
c
h
e

s
;

p
u

b
lic

:                         
D

is
ta

n
c
e

() : n
F

e
e

t(0
), fIn

c
h

e
s
(0

.0
f){ } // C

o
n
s
tru

c
to

r (n
o

 a
rg

s
)

D
is

ta
n

c
e

(in
t n

F
t, flo

a
t fIn

) : n
F

e
e
t(n

F
t), fIn

c
h

e
s
(fIn

) { }
// C

o
n
s
tru

c
to

r (tw
o

 a
rg

s
)

vo
id

 S
e
t()

// s
e

t le
n

g
th

 b
a

s
e

d
 o

n
 u

s
e
r in

p
u

t
{c
o

u
t <

<
 "\n

E
n

te
r n

F
e

e
t: ";  c

in
 >

>
 n

F
e

e
t;

c
o

u
t <

<
 "E

n
te

r fIn
c
h

e
s
: ";  c

in
 >

>
 fIn

c
h

e
s
;

}

vo
id

 D
is

p
la

y()
{ c

o
u

t <
<

 n
F

e
e

t <
<

 "\'-" <
<

 fIn
c
h
e

s
 <

<
 '\"'; }

vo
id

 A
d

d
D

is
ta

n
c
e
(D

is
ta

n
c
e

 d
1

, D
is

ta
n
c
e

 d
2

);    // F
u

n
c
tio

n
 D

e
c
la

ra
tio

n
 o

n
ly

};//--------------------------------------------------------------
vo

id
 D

is
ta

n
c
e

::A
d

d
D

is
ta

n
c
e

(D
is

ta
n

c
e
 d

1
,  D

is
ta

n
c
e

 d
2

) // F
u

n
c
tio

n
 D

e
fin

itio
n

{fIn
c
h

e
s
 =

 d
1
.fIn

c
h

e
s
 +

 d
2

.fIn
c
h

e
s
;

n
F

e
e
t =

 0
;

if (fIn
c
h

e
s
 >

=
 1

2
.0

f) {
fIn

c
h
e

s
 -=

 1
2

.0
f;

n
F

e
e

t+
+

;
}

n
F

e
e
t +

=
 d

1
.n

F
e

e
t +

 d
2
.n

F
e

e
t;

}L
a
fo

re
: O

b
je

c
t-O

rie
n

te
d

 P
ro

g
ra

m
m

in
g

 in
 C

+
+

 (4
th)

C
h

a
p

te
r 6

: C
la

s
s
e

s

vo
id

 m
a
in

()
{D

is
ta

n
c
e

 d
is

t1
;

d
is

t1
.S

e
t();

D
is

ta
n
c
e

 d
is

t2
(1

1
, 6

.2
5

f);

D
is

ta
n
c
e

 d
is

t3
;

d
is

t3
.A

d
d

D
is

ta
n
c
e

(d
is

t1
, d

is
t2

);

c
o

u
t <

<
 "\n

d
is

t1
 =

 ";  d
is

t1
.D

is
p

la
y();

c
o

u
t <

<
 "\n

d
is

t2
 =

 ";  d
is

t2
.D

is
p

la
y();

c
o

u
t <

<
 "\n

d
is

t3
 =

 ";  d
is

t3
.D

is
p

la
y();

c
o

u
t <

<
 e

n
d

l;
}

- 8
 -

// 8
-e

c
o

p
yc

o
n

.c
p

p
 -- in

itia
liz

e
 o

b
je

c
ts

 u
s
in

g
 d

e
fa

u
lt c

o
p

y
 c

o
n

s
tru

c
to

r
#

in
c
lu

d
e

 <
io

s
tre

a
m

>
u

s
in

g
 n

a
m

e
s
p

a
c
e

 s
td

;
////////////////////////////////////////////////////////////////
c
la

s
s
 D

is
ta

n
c
e

 {
// E

n
g
lis

h
 D

is
ta

n
c
e

 c
la

s
s

p
riv

a
te

:
in

t n
F

e
e

t;
flo

a
t fIn

c
h
e

s
;

p
u

b
lic

:                        
D

is
ta

n
c
e

() : n
F

e
e

t(0
), fIn

c
h

e
s
(0

.0
f) {  }

// C
o

n
s
tru

c
to

r (n
o

 a
rg

s
)

// N
o

te
: n

o
 o

n
e

-a
rg

 c
o

n
s
tru

c
to

r
D

is
ta

n
c
e

(in
t ft, flo

a
t in

)  : n
F

e
e

t(ft), fIn
c
h
e

s
(in

)
{ } // C

o
n

s
tru

c
to

r (tw
o

 a
rg

s
)

v
o
id

 S
e

t()
{c
o
u

t <
<

 "\n
E

n
te

r n
F

e
e
t: ";  c

in
 >

>
 n

F
e

e
t;

c
o
u

t <
<

 "E
n

te
r fIn

c
h

e
s
: ";  c

in
 >

>
 fIn

c
h
e

s
;

}
v
o
id

 D
is

lp
a

y()
{ c

o
u

t <
<

 n
F

e
e

t <
<

 "\'-" <
<

 fIn
c
h

e
s
 <

<
 '\"'; }

};

////////////////////////////////////////////////////////////////
v
o
id

 m
a

in
()

{D
is

ta
n

c
e

 d
is

t1
(1

1
, 6

.2
5

f);
// tw

o
-a

rg
 c

o
n

s
tru

c
to

r
D

is
ta

n
c
e

 d
is

t2
(d

is
t1

);
// o

n
e

-a
rg

 c
o

n
s
tru

c
to

r
D

is
ta

n
c
e

 d
is

t3
 =

 d
is

t1
;

// a
ls

o
 o

n
e

-a
rg

 c
o

n
s
tru

c
to

r

c
o

u
t <

<
 "\n

d
is

t1
 =

 ";  d
is

t1
.D

is
lp

a
y();

c
o

u
t <

<
 "\n

d
is

t2
 =

 ";  d
is

t2
.D

is
lp

a
y();

c
o

u
t <

<
 "\n

d
is

t3
 =

 ";  d
is

t3
.D

is
lp

a
y();

c
o

u
t <

<
 e

n
d

l;
}L
a
fo

re
: O

b
je

c
t-O

rie
n

te
d

 P
ro

g
ra

m
m
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g
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+
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 -

// 9
-e

n
g
lre

t.c
p

p
 -- fu

n
c
tio

n
 re

tu
rn

s
 v

a
lu

e
 o

f ty
p

e
 D

is
ta

n
c
e

#
in

c
lu

d
e

 <
io

s
tre

a
m

>
u

s
in

g
 n

a
m

e
s
p

a
c
e

 s
td

;
////////////////////////////////////////////////////////////////
c
la

s
s
 D

is
ta

n
c
e

 {
// E

n
g
lis

h
 D

is
ta

n
c
e

 c
la

s
s

p
riv

a
te

:
in

t n
F

e
e

t;
flo

a
t fIn

c
h
e

s
;

p
u

b
lic

:
D

is
ta

n
c
e

() : n
F

e
e

t(0
), fIn

c
h

e
s
(0

.0
f) {  }

// C
o

n
s
tru

c
to

r (n
o

 a
rg

s
)

D
is

ta
n

c
e

(in
t n

F
t, flo

a
t fIn

) : n
F

e
e
t(n

F
t), fIn

c
h
e

s
(fIn

) {  }
// (2

 a
rg

s
)

v
o
id

 S
e

t()
{c
o
u

t <
<

 "\n
E

n
te

r n
F

e
e
t: ";  c

in
 >

>
 n

F
e

e
t;

c
o
u

t <
<

 "E
n

te
r fIn

c
h

e
s
: ";  c

in
 >

>
 fIn

c
h
e

s
;

}

v
o
id

 D
is

p
la

y()
{ c

o
u

t <
<

 n
F

e
e

t <
<

 "\'-" <
<

 fIn
c
h

e
s
 <

<
 '\"'; }

D
is

ta
n

c
e

 A
d

d
(D

is
ta

n
c
e

 d
2

);
};

//--------------------------------------------------------------
D

is
ta

n
c
e

 D
is

ta
n

c
e

::A
d

d
(D

is
ta

n
c
e

 d
2

) 
{D

is
ta

n
c
e

 d
T

e
m

p
;

// T
e

m
p

o
ra

ry
 v

a
ria

b
le

--o
n

ly
 e

x
is

ts
 in

 th
is

 fu
n

c
tio

n
d

T
e

m
p

.fIn
c
h

e
s
 =

 fIn
c
h

e
s
 +

 d
2
.fIn

c
h

e
s
;

if (d
T

e
m

p
.fIn

c
h

e
s
 >

=
 1

2
.0

f) {
d

T
e

m
p

.fIn
c
h

e
s
 -=

 1
2

.0
f;

d
T

e
m

p
.n

F
e

e
t =

 1
;

}
d

T
e

m
p

.n
F

e
e

t +
=

 n
F

e
e

t +
 d

2
.n

F
e

e
t;

re
tu

rn
 d

T
e

m
p

;// re
tu

rn
 v

a
lu

e
s
 s

to
re

d
 in

 d
T

e
m

p
}L
a
fo

re
: O

b
je

c
t-O

rie
n

te
d

 P
ro

g
ra

m
m

in
g

 in
 C

+
+

 (4
th)

C
h

a
p

te
r 6

: C
la

s
s
e

s

vo
id

 m
a
in

()
{D

is
ta

n
c
e
 d

is
t1

, d
is

t3
;

D
is

ta
n
c
e
 d

is
t2

(1
1
, 6

.2
5
f);

d
is

t1
.S

e
t();

d
is

t3
 =

 d
is

t1
.A

d
d
(d

is
t2

);

c
o

u
t <

<
 "\n

d
is

t1
 =

 ";  d
is

t1
.D

is
p

la
y();

c
o

u
t <

<
 "\n

d
is

t2
 =

 ";  d
is

t2
.D

is
p

la
y();

c
o

u
t <

<
 "\n

d
is

t3
 =

 ";  d
is

t3
.D

is
p

la
y();

c
o

u
t <

<
 e

n
d

l;
}

- 1
0
 -

// 1
0

-c
a

rd
o

b
j.c

p
p

 -- c
a

rd
s
 a

s
 o

b
je

c
ts

#
in

c
lu

d
e

 <
io

s
tre

a
m

>
u

s
in

g
 n

a
m

e
s
p

a
c
e

 s
td

;
c
o

n
s
t in

t ja
c
k
 =

 1
1

;
// fro

m
 2

 to
 1

0
 a

re
c
o

n
s
t in

t q
u

e
e

n
 =

 1
2

;
// in

te
g

e
rs

 w
ith

o
u

t n
a

m
e

s
c
o

n
s
t in

t k
in

g
 =

 1
3

;
c
o

n
s
t in

t a
c
e

 =
 1

4
;

e
n

u
m

 S
u

it { clu
b

s
, d

ia
m

o
n

d
s
, h

e
a

rts
, s

p
a

d
e

s
 };

////////////////////////////////////////////////////////////////
c
la

s
s
 C

a
rd

 {
p

riv
a

te
:

in
t n

N
u

m
b

e
r;

// 2
 to

 1
0

, ja
c
k
, q

u
e

e
n

, k
in

g
, a

c
e

S
u

it s
S

u
it;

// c
lu

b
s
, d

ia
m

o
n

d
s
, h

e
a

rts
, s

p
a

d
e

s
p

u
b

lic
:

C
a

rd
 () { }

C
a

rd
 (in

t n
, S

u
it s

) : n
N

u
m

b
e

r(n
), s

S
u

it(s
) { }

vo
id

 D
is

p
la

y();
// D

is
p

la
y
 C

a
rd

b
o

o
l Is

E
q

u
a

l(C
a

rd
);

// Is
 it th

e
 s

a
m

e
 a

s
 a

n
o

th
e

r C
a

rd
 o

b
je

c
t?

};//--------------------------------------------------------------
vo

id
 C

a
rd

::D
is

p
la

y
()

// D
is

p
la

y
 th

e
 C

a
rd

{if (n
N

u
m

b
e

r >
=

 2
 &

&
 n

N
u

m
b

e
r <

=
 1

0
)

c
o

u
t <

<
 n

N
u

m
b

e
r <

<
 " o

f ";
e

ls
e

 {
s
w

itc
h

(n
N

u
m

b
e

r) {
c
a

se
 ja

c
k
:  c

o
u

t <
<

 "ja
c
k
 o

f ";  b
re

a
k
;

c
a

se
 q

u
e

e
n

: c
o

u
t <

<
 "q

u
e

e
n

 o
f "; b

re
a

k
;

c
a

se
 k

in
g

:  c
o

u
t <

<
 "k

in
g

 o
f ";  b

re
a

k
;

c
a

se
 a

c
e

:   c
o

u
t <

<
 "a

c
e

 o
f ";   b

re
a

k
;

}
}

s
w

itc
h

(s
S

u
it) {

c
a

se
 c

lu
b

s
:    co

u
t <

<
 "c

lu
b

s
"; b

re
a

k
;

c
a

se
 d

ia
m

o
n

d
s
: c

o
u

t <
<

 "d
ia

m
o

n
d

s
"; b

re
a

k
;

c
a

se
 h

e
a

rts
:   c

o
u

t <
<

 "h
e

a
rts

"; b
re

a
k
;

c
a

se
 s

p
a

d
e

s
:   c

o
u

t <
<

 "s
p

a
d

e
s
"; b

re
a

k
;

}
}//--------------------------------------------------------------
b

o
o

l C
a

rd
::Is

E
q

u
a

l(C
a

rd
 c2

)
// re

tu
rn

 tru
e

 if ca
rd

s
 e

q
u

a
l

{ re
tu

rn
 ( n

N
u

m
b

e
r=

=
c
2

.n
N

u
m

b
e

r &
&

 s
S

u
it=

=
c2

.s
S

u
it ); }

L
a
fo

re
: O

b
je

c
t-O

rie
n

te
d

 P
ro

g
ra

m
m
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g
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+
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a
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- 1
1
 -

vo
id

 m
a

in
()

{C
a

rd
 c

T
e

m
p
, c

C
h

o
s
e

n
, c

P
riz

e
;

// D
e
fin

e
 va

rio
u

s
 c

a
rd

s

C
a

rd
 c

C
a

rd
1

( 7
, c

lu
b

s
 );

// D
e
fin

e
 &

 in
itia

liz
e

 c
C

a
rd

1
c
o
u

t <
<

 "\n
C

a
rd

 1
 is

 th
e

 ";
c
C

a
rd

1
.D

is
p

la
y();

// D
is

p
la

y
 c

C
a

rd
1

C
a

rd
 c

C
a

rd
2

( ja
c
k
, h

e
a

rts
 );

// D
e
fin

e
 &

 in
itia

liz
e

 c
C

a
rd

2
c
o
u

t <
<

 "\n
C

a
rd

 2
 is

 th
e

 ";
c
C

a
rd

2
.D

is
p

la
y();

// D
is

p
la

y
 c

C
a

rd
2

C
a

rd
 c

C
a

rd
3

( a
c
e
, s

p
a
d

e
s
 );

// D
e
fin

e
 &

 in
itia

liz
e

 c
C

a
rd

3
c
o
u

t <
<

 "\n
C

a
rd

 3
 is

 th
e

 ";
c
C

a
rd

3
.D

is
p

la
y();

// D
is

p
la

y
 c

C
a

rd
3

c
P

riz
e

 =
 c

C
a
rd

3
;

// c
P

riz
e

 is
 th

e
 C

a
rd

 to
 g

u
e

s
s

c
o
u

t <
<

 "\n
I'm

 s
w

a
p

p
in

g
 C

a
rd

 1
 a

n
d

 C
a

rd
 3

";
c
T

e
m

p
 =

 c
C

a
rd

3
; c

C
a

rd
3

 =
 c

C
a
rd

1
; c

C
a
rd

1
 =

 c
T

e
m

p
;

c
o
u

t <
<

 "\n
I'm

 s
w

a
p

p
in

g
 C

a
rd

 2
 a

n
d

 C
a

rd
 3

";
c
T

e
m

p
 =

 c
C

a
rd

3
; c

C
a

rd
3

 =
 c

C
a
rd

2
; c

C
a
rd

2
 =

 c
T

e
m

p
;

c
o
u

t <
<

 "\n
I'm

 s
w

a
p

p
in

g
 C

a
rd

 1
 a

n
d

 C
a

rd
 2

";
c
T

e
m

p
 =

 c
C

a
rd

2
; c

C
a

rd
2

 =
 c

C
a
rd

1
; c

C
a
rd

1
 =

 c
T

e
m

p
;

in
t n

P
o

s
itio

n
;

c
o
u

t <
<

 "\n
N

o
w

, w
h

e
re

 (1
, 2

, o
r 3

) is
 th

e
 ";

c
P

riz
e

.D
is

p
la

y();
// D

is
p

la
y
 c

P
riz

e
 C

a
rd

c
o
u

t <
<

 "?
 ";

c
in

 >
>

 n
P

o
s
itio

n
;

// In
p

u
t u

s
e

r's
 g

u
e

s
s
 o

f n
P

o
s
itio

n

s
w

itc
h

 (n
P

o
s
itio

n
) {

// S
e
t c

C
h

o
s
e

n
 to

 u
s
e

r's
 c

h
o

ic
e

c
a

s
e

 1
: c

C
h

o
s
e

n
 =

 c
C

a
rd

1
; b

re
a

k
;

c
a

s
e

 2
: c

C
h

o
s
e

n
 =

 c
C

a
rd

2
; b

re
a

k
;

c
a

s
e

 3
: c

C
h

o
s
e

n
 =

 c
C

a
rd

3
; b

re
a

k
;

}
if (c

C
h

o
s
e

n
.Is

E
q

u
a

l(c
P

riz
e
))

// is
 c

C
h

o
s
e

n
 C

a
rd

 th
e

 c
P

riz
e

?
c
o

u
t <

<
 "T

h
a
t's

 rig
h

t!  Y
o

u
 w

in
!";

e
ls

ec
o

u
t <

<
 "S

o
rry. Y

o
u

 lo
s
e

.";
c
o
u

t <
<

 "  Y
o

u
 c

h
o
s
e

 th
e

 "; c
C

h
o
s
e

n
.D

is
p

la
y(); c

o
u

t <
<

 e
n

d
l;

}L
a
fo
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b
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c
t-O
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m
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 -

// 1
1

-s
ta

td
a
ta

.c
p

p
 -- s

ta
tic

 c
la

s
s
 d

a
ta

#
in

c
lu

d
e

 <
io

s
tre

a
m

>
u

s
in

g
 n

a
m

e
s
p

a
c
e

 s
td

;
////////////////////////////////////////////////////////////////
c
la

s
s
 fo

o
 {

p
riv

a
te

:
s
ta

tic
 in

t n
C

o
u

n
t;

// o
n

ly
 o

n
e

 d
a

ta
 ite

m
 fo

r a
ll o

b
je

c
ts

//n
o

te
: *d

e
c
la

ra
tio

n
* o

n
ly

!
p

u
b

lic
:

fo
o

()
// in

c
re

m
e

n
ts

 n
C

o
u
n

t w
h

e
n

 o
b
je

c
t c

re
a

te
d

{ n
C

o
u

n
t+

+
; }

in
t g

e
tc

o
u

n
t()

// re
tu

rn
s
 n

C
o

u
n

t
{ re

tu
rn

 n
C

o
u

n
t; }

};

//--------------------------------------------------------------
in

t fo
o

::n
C

o
u

n
t =

 0
;

// *d
e
fin

itio
n

* o
f n

C
o

u
n

t

////////////////////////////////////////////////////////////////
v
o
id

 m
a

in
()

{fo
o

 f1
, f2

, f3
;

// C
re

a
te

 th
re

e
 o

b
je

c
ts

c
o

u
t <

<
 "n

C
o

u
n

t is
 " <

<
 f1

.g
e

tc
o

u
n
t() <

<
 e

n
d

l;  //e
a

c
h

 o
b
je

c
t

c
o

u
t <

<
 "n

C
o

u
n

t is
 " <

<
 f2

.g
e

tc
o

u
n
t() <

<
 e

n
d

l;  //s
e

e
s
 th

e
c
o

u
t <

<
 "n

C
o

u
n

t is
 " <

<
 f3

.g
e

tc
o

u
n
t() <

<
 e

n
d

l;  //s
a

m
e

 v
a
lu

e
}L
a
fo
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b
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c
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- 1
3
 -

// 1
2

-c
o

n
s
tfu

.c
p
p

 -- d
e

m
o

n
s
tra

te
s
 c

o
n

s
t m

e
m

b
e

r fu
n

c
tio

n
s

c
la

s
s
 a

C
la

s
s
 {

p
riv

a
te

:
in

t n
A

lp
h
a

;

p
u

b
lic

:
v
o
id

 n
o

n
F

u
n

c
()

// n
o

n
-c

o
n

s
t m

e
m

b
e

r fu
n

c
tio

n
{ n

A
lp

h
a

 =
 9

9
; }

// O
K

v
o
id

 c
o

n
F

u
n

c
() c

o
n

s
t

// c
o

n
s
t m

e
m

b
e

r fu
n

c
tio

n
{ n

A
lp

h
a

 =
 9

9
; }

// e
rro

r: c
a

n
't m

o
d

ify
 a

 m
e

m
b

e
r

};

L
a
fo
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b
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c
t-O

rie
n

te
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g
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m
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g
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la

s
s
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s
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4
 -

// 1
3
-e

n
g

C
o

n
s
t.c

p
p

 -- u
s
in

g
 c

o
n
s
t

#
in

c
lu

d
e

 <
io

s
tre

a
m

>
u

s
in

g
 n

a
m

e
s
p

a
c
e
 s

td
;

////////////////////////////////////////////////////////////////
c
la

s
s
 D

is
ta

n
c
e
 {

p
riva

te
:

in
t n

F
e
e

t;
flo

a
t fIn

c
h
e

s
;

p
u
b

lic
:

D
is

ta
n

c
e
() : n

F
e
e

t(0
), fIn

c
h

e
s
(0

.0
f) {  }

D
is

ta
n

c
e
(in

t n
F

t, flo
a

t fIn
) : n

F
e
e

t(n
F

t), fIn
c
h
e

s
(fIn

) {  }

vo
id

 S
e

t()
{c
o

u
t <

<
 "\n

E
n
te

r n
F

e
e

t: ";  c
in

 >
>

 n
F

e
e

t;
c
o

u
t <

<
 "E

n
te

r fIn
c
h

e
s
: ";  c

in
 >

>
 fIn

c
h
e

s
;

}
vo

id
 D

is
p
la

y() c
o
n

s
t

{ c
o
u

t <
<

 n
F

e
e
t <

<
 "\'-" <

<
 fIn

c
h

e
s
 <

<
 '\"'; }

D
is

ta
n

c
e
 a

d
d

_
d

is
t(c

o
n

s
t D

is
ta

n
c
e

&
 rd

O
p
e

ra
n

d
) c

o
n
s
t;

};//--------------------------------------------------------------
D

is
ta

n
c
e
 D

is
ta

n
c
e
::a

d
d

_
d
is

t(c
o

n
s
t D

is
ta

n
c
e

&
 rd

O
p
e

ra
n

d
) c

o
n
s
t

{D
is

ta
n
c
e
 d

T
m

p
;

// T
e

m
p

o
ra

ry
 va

ria
b

le

// n
F

e
e

t =
 0

;
// E

R
R

O
R

: c
a

n
't m

o
d
ify

// rd
O

p
e

ra
n
d

.n
F

e
e
t =

 0
;// E

R
R

O
R

: c
a

n
't m

o
d
ify

 rd
O

p
e

ra
n

d
d

T
m

p
.fIn

c
h

e
s
 =

 fIn
c
h
e

s
 +

 rd
O

p
e
ra

n
d

.fIn
c
h

e
s
;

if (d
T

m
p

.fIn
c
h

e
s
 >

=
 1

2
.0

f) {
d

T
m

p
.fIn

c
h

e
s
 -=

 1
2

.0
f;

d
T

m
p

.n
F

e
e
t =

 1
;

}
d

T
m

p
.n

F
e
e

t +
=

 n
F

e
e

t +
 rd

O
p

e
ra

n
d

.n
F

e
e
t;

re
tu

rn
 d

T
m

p
;

}// 1
4
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n

s
tO

b
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p
 -- c

o
n
s
ta

n
t D
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ta

n
c
e

 o
b
je

c
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s
s
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vo
id

 m
a
in

()
{D

is
ta

n
c
e
 d

is
t1

, d
is

t3
;

D
is

ta
n
c
e
 d

is
t2

(1
1
, 6

.2
5
);

d
is

t1
.S

e
t();

d
is

t3
 =

 d
is

t1
.a

d
d
_
d
is

t(d
is

t2
);

c
o
u
t <

<
 "\n

d
is

t1
 =

 "; d
is

t1
.D

is
p
la

y
();

c
o
u
t <

<
 "\n

d
is

t2
 =

 "; d
is

t2
.D

is
p
la

y
();

c
o
u
t <

<
 "\n

d
is

t3
 =

 "; d
is

t3
.D

is
p
la

y
();

}



- 1
5
 -

#
in

c
lu

d
e

 <
io

s
tre

a
m

>
u

s
in

g
 n

a
m

e
s
p

a
c
e

 s
td

;

////////////////////////////////////////////////////////////////
c
la

s
s
 D

is
ta

n
c
e

 {
p

riv
a

te
:

in
t n

F
e

e
t;

flo
a

t fIn
c
h
e

s
;

p
u

b
lic

:
// 2

-a
rg

 c
o

n
s
tru

c
to

r
D

is
ta

n
c
e

(in
t ft, flo

a
t in

) : n
F

e
e

t(ft), fIn
c
h
e

s
(in

) {  }
v
o
id

 S
e

t()
// U

s
e
r in

p
u

t; n
o

n
-c

o
n

s
t fu

n
c

{c
o
u

t <
<

 "\n
E

n
te

r n
F

e
e
t: ";  c

in
 >

>
 n

F
e

e
t;

c
o
u

t <
<

 "E
n

te
r fIn

c
h

e
s
: ";  c

in
 >

>
 fIn

c
h
e

s
;

}
v
o
id

 D
is

p
la

y() c
o

n
s
t

// D
is

p
la

y
 d

is
ta

n
c
e

; c
o

n
s
t fu

n
c

{ c
o

u
t <

<
 n

F
e

e
t <

<
 "\'-" <

<
 fIn

c
h

e
s
 <

<
 '\"'; }

};

////////////////////////////////////////////////////////////////
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id
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a

in
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o

n
s
t D

is
ta

n
c
e

 fo
o

tb
a

ll(3
0

0
, 0

.0
f);

// fo
o

tb
a

ll.S
e

t();
// E

rro
r: S

e
t() n

o
t c

o
n

s
t

c
o

u
t <

<
 "fo

o
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a
ll =
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o
tb

a
ll.D

is
p
la

y();
// O

K
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u
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<
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d
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