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T
im

e
eksem

p
letfra

fo
relæ

sn
in

g
5

c
l
a
s
s
T
i
m
e
{

p
r
i
v
a
t
e
i
n
t
h
o
u
r
s
,

m
i
n
;

/
/
t
i
m
e
r
o
g
m
i
n
u
t
t
e
r
s
i
d
e
n
m
i
d
n
a
t

p
u
b
l
i
c
T
i
m
e
(
i
n
t
h
,

i
n
t
m
)
{
h
o
u
r
s
=
h
;

m
i
n
=
m
;
}

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

p
u
b
l
i
c
i
n
t
g
e
t
m
i
n
(
)
{

r
e
t
u
r
n
m
i
n
;

}

p
u
b
l
i
c
S
t
r
i
n
g
t
o
S
t
r
i
n
g
(
)
{

r
e
t
u
r
n
h
o
u
r
s
+

"
.
"
+

m
i
n
;

}

p
u
b
l
i
c
v
o
i
d
p
a
s
s
t
i
m
e
(
i
n
t
m
)

{

i
n
t
t
o
t
a
l
m
i
n
=

6
0
*

h
o
u
r
s
+
m
i
n

+
m
;

h
o
u
r
s
=
(
t
o
t
a
l
m
i
n
/

6
0
)
%

2
4
;
m
i
n
=

t
o
t
a
l
m
i
n
%
6
0
;

}
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p
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r
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r
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1
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=
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l
l

u
r
1
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e
w
T
i
m
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5
)
;
/
/
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f
t
e
r
i
n
i
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a
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i
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e
r
i
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r

u
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1

!
=
n
u
l
l
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th
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referen
cen

c
l
a
s
s
T
i
m
e
{

p
r
i
v
a
t
e
i
n
t

h
o
u
r
s
,
m
i
n
;
/
/
m
i
n
#
1

.
.
.

p
u
b
l
i
c
v
o
i
d
p
a
s
s
t
i
m
e
(
i
n
t
m
i
n
)

{
/
/
m
i
n
#
2

(
s
k
y
g
g
e
r
f
o
r
m
i
n
#
1
)

i
n
t
t
o
t
a
l
m
i
n
=

6
0
*

t
h
i
s
.
h
o
u
r
s
+

t
h
i
s
.
m
i
n
+

m
i
n
;

t
h
i
s
.
h
o
u
r
s
=

(
t
o
t
a
l
m
i
n
/

6
0
)
%
2
4
;

t
h
i
s
.
m
i
n

=
t
o
t
a
l
m
i
n
%

6
0
;

}

}

}
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el
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L
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O
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IT
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m
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kan
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en

m
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ved
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e
q
u
a
l
s

:

b
o
o
l
e
a
n
e
q
u
a
l
s
(
T
i
m
e
u
r
2
)
{

r
e
t
u
r
n
t
h
i
s
.
m
i
n
=
=
u
r
2
.
m
i
n
&
&

t
h
i
s
.
h
o
u
r
s
=
=
u
r
2
.
h
o
u
r
s
;

}
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m
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.
e
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u
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)
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L
ig

h
ed

:eksem
p

ler

p
u
b
l
i
c
c
l
a
s
s
T
i
m
e
A
l
i
a
s
i
n
g
{

p
u
b
l
i
c
s
t
a
t
i
c
v
o
i
d
m
a
i
n
(
S
t
r
i
n
g
[
]
a
r
g
s
)
{

T
i
m
e
u
r
1
,

u
r
2
;

u
r
1
=
n
e
w

T
i
m
e
(
9
,
1
0
)
;

u
r
2
=

n
e
w
T
i
m
e
(
9
,
1
0
)
;

u
d
s
k
r
i
v
t
i
d
e
r
(
u
r
1
,

u
r
2
)
;

u
r
1
.
p
a
s
s
t
i
m
e
(
4
0
)
;

u
d
s
k
r
i
v
t
i
d
e
r
(
u
r
1
,
u
r
2
)
;

u
r
2
=
u
r
1
;

u
d
s
k
r
i
v
t
i
d
e
r
(
u
r
1
,

u
r
2
)
;

u
r
1
.
p
a
s
s
t
i
m
e
(
4
0
)
;

u
d
s
k
r
i
v
t
i
d
e
r
(
u
r
1
,
u
r
2
)
;

}s
t
a
t
i
c
v
o
i
d
u
d
s
k
r
i
v
t
i
d
e
r
(
T
i
m
e
u
r
1
,

T
i
m
e
u
r
2
)

{

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
"
u
r
1
v
i
s
e
r
"

+
u
r
1
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
"
u
r
2
v
i
s
e
r
"

+
u
r
2
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
"
u
r
1
=
=
u
r
2
:
"

+
(
u
r
1
=
=
u
r
2
)
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
"
u
r
1
.
e
q
u
a
l
s
(
u
r
2
)
:
"

+
u
r
1
.
e
q
u
a
l
s
(
u
r
2
)

+
"
\
n
"
)
;

}
}
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U
d
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e
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.
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2
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e
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e
r
9
.
5
0

u
r
2
v
i
s
e
r
9
.
1
0

u
r
1
=
=
u
r
2
:
f
a
l
s
e

u
r
1
.
e
q
u
a
l
s
(
u
r
2
)
:

f
a
l
s
e

u
r
1
v
i
s
e
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e
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t
r
u
e

u
r
1
.
e
q
u
a
l
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u
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t
r
u
e

u
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1
v
i
s
e
r
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u
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u
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e
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P
rim

itive
væ

rd
ier

so
m

arg
u

m
en

ter
tilm

eto
d

er:eksem
p

el

H
vad

udskriver
fø

lgende
program

?

p
u
b
l
i
c
c
l
a
s
s
M
e
t
o
d
e
k
a
l
d
{

p
u
b
l
i
c
s
t
a
t
i
c
v
o
i
d
m
a
i
n
(
S
t
r
i
n
g
[
]

a
r
g
s
)
{

i
n
t
a

=
2
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
"
a

e
r
"

+
a
)
;

f
(
a
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
"
a

e
r
"

+
a
)
;

}s
t
a
t
i
c
v
o
i
d
f
(
i
n
t
x
)
{

x
=

x
+
1
0
;
}

}
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O
b

jekter
so

m
arg

u
m

en
ter

tilm
eto

d
er:eksem

p
el1

H
vad

udskriver
fø

lgende
program

?

p
u
b
l
i
c
c
l
a
s
s
M
e
t
o
d
e
k
a
l
d
1
{

p
u
b
l
i
c
s
t
a
t
i
c
v
o
i
d
m
a
i
n
(
S
t
r
i
n
g
[
]

a
r
g
s
)
{

T
i
m
e
a

=
n
e
w
T
i
m
e
(
9
,
2
5
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
"
a

e
r
"

+
a
)
;

f
(
a
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
"
a

e
r
"

+
a
)
;

}s
t
a
t
i
c
v
o
i
d
f
(
T
i
m
e
x
)

{
x
=

n
e
w
T
i
m
e
(
8
,
1
7
)
;
}

}

IM
M

/D
T

U
02199

P
rogram

m
ering,

efterår
2001

S
ide

6-12



O
b

jekter
so

m
arg

u
m

en
ter

tilm
eto

d
er:eksem

p
el2

H
vad

udskriver
fø

lgende
program

?

p
u
b
l
i
c
c
l
a
s
s
M
e
t
o
d
e
k
a
l
d
2
{

p
u
b
l
i
c
s
t
a
t
i
c
v
o
i
d
m
a
i
n
(
S
t
r
i
n
g
[
]

a
r
g
s
)
{

T
i
m
e
a

=
n
e
w
T
i
m
e
(
9
,
2
5
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
"
a

e
r
"

+
a
)
;

f
(
a
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
"
a

e
r
"

+
a
)
;

}s
t
a
t
i
c
v
o
i
d
f
(
T
i
m
e
x
)

{
x
.
p
a
s
s
t
i
m
e
(
1
0
)
;
}

}
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S
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E
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p
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E
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m
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n
e
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alle

tidspunkter.

c
l
a
s
s
T
i
m
e
{

s
t
a
t
i
c
i
n
t
t
i
m
e
z
o
n
e
=

6
0
;
/
/
m
i
n
.

ø
s
t
f
o
r
G
r
e
e
n
w
i
c
h

.
.
.
a
l
t
a
n
d
e
t
s
o
m
f
ø
r
.
.
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S
tatic

felter,eksem
p

elfo
rtsat

T
i
m
e
t
1
=

n
e
w
T
i
m
e
(
1
2
,
3
5
)
;

T
i
m
e
t
2
=

n
e
w
T
i
m
e
(
1
3
,
1
5
)
;

T
i
m
e
.
t
i
m
e
z
o
n
e
=
1
2
0
;

.
.
.
 
e
t
c

t
o
p
l
u
s

t
o
S
t
r
i
n
g

h
o
u
r
s

1235
m
i
n

:
 
T
i
m
e

t
2

.
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.
 
e
t
c

t
o
p
l
u
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t
o
S
t
r
i
n
g

h
o
u
r
s
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m
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n

:
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G
ru

n
d
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N
år

flere
m

etoder
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e
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overloaded

(overlæ
st).

E
ksem

p
eliJava:

T
i
m
e

klassen
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have
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konstruktorer:

p
u
b
l
i
c
T
i
m
e
(
i
n
t
h
,

i
n
t
m
)
{
h
o
u
r
s
=
h
;

m
i
n
=
m
;
}

p
u
b
l
i
c
T
i
m
e
(
i
n
t
h
)

{
h
o
u
r
s
=

h
;
m
i
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=

0
;
}

D
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m
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en

forskellige
signaturer:

T
i
m
e
(
i
n
t
,
i
n
t
)

hhv.T
i
m
e
(
i
n
t
)
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O
verlo

ad
reso

lu
tio

n

H
vis

etoverloaded
navn

kaldes,
hvilken

erklæ
retm

etode
hø

rer
den

så
til?

V
ed

overload
resolution

forstås
afgø

relsen
afdette.

IJava
afgø

res
detved

atm
atche

argum
enttyperne

m
ed

typerne
isignaturen.A

ndre
sprog

har

andre
regler.

E
ksem

p
ler

iJava

T
i
m
e
(
1
2
,
1
0
)

hø
rer

til1.erklæ
ring

T
i
m
e
(
1
2
)

hø
rer

til2.erklæ
ring
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In
terfaces

H
idtilhar

vibrugtbegrebetinterface
om

etobjekts
p

u
blic

konstanter
og

m
etoder.D

ette

stem
m

er
overens

m
ed

detm
ere

form
elle

interface
begreb

iJava.

D
efi

n
itio

n
:

E
tJava

interface
består

af:

en
sam

ling
afpublic

konstanter
og/eller

en
ræ

kke
public

abstrakte
m

etoder,dvs.m
etoder

uden
kroppe

B
em

æ
rk:ingen

konstruktorer,ingen
variabelfelter.

D
efi

n
itio

n
:

E
n

klasse
im

plem
enterer

etinterface
ved

atgive
m

etode
im

plem
enteringer

(kroppe)
for

alle
de

abstrakte
m

etoder
iinterfacet,desuden

evt.yderligere
felter,m

etoder
og

konstruktorer.

B
em

æ
rk:etinterface

kan
have

flere
im

plem
enteringer

og
en

klasse
kan

im
plem

entere
flere

interfaces.
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In
terfaces:eksem

p
el

i
n
t
e
r
f
a
c
e
T
i
m
e
I
n
t
e
r
f
a
c
e
{

p
u
b
l
i
c
i
n
t
g
e
t
h
o
u
r
s
(
)
;

p
u
b
l
i
c
i
n
t
g
e
t
m
i
n
(
)
;

p
u
b
l
i
c
S
t
r
i
n
g
t
o
S
t
r
i
n
g
(
)
;

p
u
b
l
i
c
v
o
i
d
p
a
s
s
t
i
m
e
(
i
n
t
m
)
;

}
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Im
p

lem
en

terin
g

af
in

terfaces:eksem
p

el1

c
l
a
s
s
T
i
m
e
1
i
m
p
l
e
m
e
n
t
s
T
i
m
e
I
n
t
e
r
f
a
c
e
{

p
r
i
v
a
t
e
i
n
t
h
o
u
r
s
,

m
i
n
;

/
/
t
i
m
e
r
o
g
m
i
n
u
t
t
e
r
s
i
d
e
n
m
i
d
n
a
t

p
u
b
l
i
c
T
i
m
e
1
(
i
n
t
h
,
i
n
t

m
)

{
h
o
u
r
s
=
h
;
m
i
n

=
m
;
}

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

p
u
b
l
i
c
i
n
t
g
e
t
m
i
n
(
)
{

r
e
t
u
r
n
m
i
n
;

}

p
u
b
l
i
c
S
t
r
i
n
g
t
o
S
t
r
i
n
g
(
)
{

r
e
t
u
r
n
h
o
u
r
s
+

"
.
"
+

m
i
n
;

}

p
u
b
l
i
c
v
o
i
d
p
a
s
s
t
i
m
e
(
i
n
t
m
)

{

i
n
t
t
o
t
a
l
m
i
n
=

6
0
*

h
o
u
r
s
+
m
i
n

+
m
;

h
o
u
r
s
=
(
t
o
t
a
l
m
i
n
/

6
0
)
%

2
4
;
m
i
n
=

t
o
t
a
l
m
i
n
%
6
0
;

}

}
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Im
p

lem
en

terin
g

af
in

terfaces:eksem
p

el2

c
l
a
s
s
T
i
m
e
2
i
m
p
l
e
m
e
n
t
s
T
i
m
e
I
n
t
e
r
f
a
c
e
{

p
r
i
v
a
t
e
i
n
t
m
i
n
;

/
/
m
i
n
u
t
t
e
r
s
i
d
e
n
m
i
d
n
a
t

p
u
b
l
i
c
T
i
m
e
2
(
i
n
t
h
,
i
n
t

m
)

{
m
i
n
=

h
*

6
0
+

m
;
}

p
u
b
l
i
c
i
n
t
g
e
t
h
o
u
r
s
(
)
{
r
e
t
u
r
n
.
.
.

;
}

p
u
b
l
i
c
i
n
t
g
e
t
m
i
n
(
)
{

r
e
t
u
r
n
.
.
.
;
}

p
u
b
l
i
c
S
t
r
i
n
g
t
o
S
t
r
i
n
g
(
)
{

r
e
t
u
r
n
.
.
.
;
}

p
u
b
l
i
c
v
o
i
d
p
a
s
s
t
i
m
e
(
i
n
t
m
)

{
m
i
n

=
.
.
.
;

}

}
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H
vad

b
ru

g
er

m
an

in
terfaces

til(1)?

E
tinterface

specificerer
public

m
etoder

og
konstanter,som

en
(eller

flere)
im

plem
enterende

klasser
skaltilbyde

(som
etm

inim
um

).

Iprogam
m

eludvikling
kan

interfaces
bruges

tilH
VA

D
fø

r
H

V
O

R
D

A
N

princippet:

1.
F

ø
rstlaves

etinterface:deter
en

specifikation
afH

VA
D

en
klasse

skaltilbyde

2.
bagefter

laves
klasser,der

im
plem

enterer
interfacet(H

V
O

R
D

A
N

er
data

og
algoritm

er)

Interfacetkan
bruges

som
en

kontraktm
ellem

de,der
laver

og
de

der
bruger

klassen.
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H
vad

b
ru

g
er

m
an

in
terfaces

til(2)?

p
rivate

m
odifieren

kan
bruges

iklasser
til“inform

ation
hiding”:kun

public
m

etoder
og

k onstanter
eksporteres.V

ed
atgø

re
variabelfelterne

ien
klasse

p
rivate

bliver
detm

uligtat

erstatte
dem

m
ed

andre
felter

og
erstatte

m
etodekroppene

tilsvarende,uden
atkald

af

m
etoderne

behø
ver

atblive
æ

ndret.

Interfaces
bruges

også
til“inform

ation
hiding”

m
ed

tilsvarende
effekt.M

en
hvis

m
an

fortryder

en
im

plem
entering

f.eks.T
i
m
e
1

skalm
an

ikke
æ

ndre
den,m

an
kan

blotlave
en

ny

im
plem

entering
f.eks.T

i
m
e
2

og
erstatte

brugen
afT

i
m
e
1

m
ed
T
i
m
e
2

.
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