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new
s.

�

hom
ew

ork
#4

due
today

�

m
idterm

#2
T

U
E

A
P

R
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applets(1).
�

Java
program

scan
run

asapplications
orapplets

�

application:

–
executed

using
the

java
com

m
and

–
server

and
clientcan

be
the

sam
em

achine
ordifferentm

achines

–
clientinvokes

JV
M

w
hich

interpretsclassesand
runsthem

�

applet:

–
m

ustbe
executed

using
a

brow
ser,lik

e
N

etscape,orthe
appletview

er
com

m
and

–
server

sendsappletto
the

client,in
the

form
ofclassfiles;appletinvokesJV

M
w

hich
interpretsclassesand

runsthem
on

the
client

–
thereare

tw
o

parts:

�

an
H

T
M

L
file

usedto
invoke

the
applet

�

Java
classfile(s)thatcontain

the
appletcode
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applets(2).
�

j
a
v
a
.
a
w
t

package

–
A

bstractW
indow

ing
Toolkit(A

W
T

)

–
classes

thatsupportgraphicaluserinterfaces(G
U

I)

–
includes

j
a
v
a
.
a
w
t
.
C
o
m
p
o
n
e
n
t

m
ethod:

�

p
u
b
l
i
c

v
o
i
d
p
a
i
n
t
(
)

�

j
a
v
a
.
a
p
p
l
e
t
.
A
p
p
l
e
t

class

–
p
u
b
l
i
c
v
o
i
d

i
n
i
t
(
)

–
p
u
b
l
i
c
v
o
i
d

s
t
a
r
t
(
)

–
p
u
b
l
i
c
v
o
i
d

s
t
o
p
(
)
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graphics
(1).

�

j
a
v
a
.
a
w
t
.
G
r
a
p
h
i
c
s

class

�

X
-w

indow
s

coordinatesystem

�

draw
ing

prim
itives:

–
lines

–
S

trings

–
rectangles

–
ovals

–
arcs

�

color
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graphics
(2).

�

sim
ple

m
ethods

from
the

j
a
v
a
.
a
w
t
.
G
r
a
p
h
i
c
s

class

–
v
o
i
d
d
r
a
w
L
i
n
e
(

i
n
t
x
1
,

i
n
t
y
1
,
i
n
t

x
2
,
i
n
t
y
2
)
;

�

draw
s

a
line

connecting
(x1,y1)and

(x2,y2
);

–
v
o
i
d
d
r
a
w
S
t
r
i
n
g
(

S
t
r
i
n
g

s
t
r
,
i
n
t
x
,

i
n
t
y
)
;

�

draw
s

the
textin

“str”,
w

ith
its

low
erleftcornerat(x,y)
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graphics
(3).

�

bounding
rectangles

–
coordinatesoforigin

(upperleftcorner)

–
extent(w

idth
and

height)

�

arcs

–
m

easured
in

degrees

–
startingfrom

0

�

(along
positive

X
-axis,lik

e
hw

#3)

–
extent(totalangleofarc)
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graphics
(4).

�

m
ore

m
ethods

from
the

j
a
v
a
.
a
w
t
.
G
r
a
p
h
i
c
s

class

–
v
o
i
d
d
r
a
w
R
e
c
t
(

i
n
t
x
,

i
n
t
y
,
i
n
t
w
i
d
t
h
,

i
n
t
h
e
i
g
h
t

)
;

�

draw
s

a
rectangle

w
ith

its
upperleftcornerat(x,y),extending

the
specified

“w
idth”

and
“height”

–
v
o
i
d
d
r
a
w
O
v
a
l
(

i
n
t
x
,

i
n
t
y
,
i
n
t
w
i
d
t
h
,

i
n
t
h
e
i
g
h
t

)
;

�

draw
s

an
ovalcircum

scribedin
the

bounding
rectangle

w
ith

its
upperleftcorner

at
(x,y),extending

the
specified“w

idth”
and

“height”

–
v
o
i
d
d
r
a
w
A
r
c
(

i
n
t
x
,
i
n
t

y
,
i
n
t
w
i
d
t
h
,

i
n
t
h
e
i
g
h
t
,

i
n
t

s
t
a
r
t
A
n
g
l
e
,

i
n
t
a
r
c
A
n
g
l
e

)
;

�

draw
s

an
arc

w
hoseovalis

circum
scribedin

the
bounding

rectangle
w

ith
its

upper
leftcornerat(x,y),extending

the
specified

“w
idth”

and
“height”,w

herethe
arc

startsatthe
“startA

ngle”,m
easured

in
degrees

(w
here0

�)
is

horizontalalong
the

positive
x-axis),extending

for
“arcA

ngle”
degrees
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graphics
(5).

�

j
a
v
a
.
a
w
t
.
C
o
l
o
r

class

�

coloris
definedusing

the
“R

G
B

”
m

ethodology

�

“R
ed”,“G

reen”,“B
lue”

�

eachis
an

integer
betw

een
0

and
255,w

here0
m

eansno
colorand

255
m

eans
m

axim
um

color

�

so
w

hite
is:red=

255green=
255

blue=
255

orthe
ordered

triple
(255,255,255)

–
and

black
is:red=

0green=
0blue=

0

–
and

red
is:red=

255green=
0blue=

0

–
and

greenis:red=
0green=

255
blue=

0

–
and

blue
is:red=

0green=
0

blue=
255

�

m
ake

up
yourow

n
colors...
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graphics
(6).

�

even
m

ore
m

ethods
from

the
j
a
v
a
.
a
w
t
.
G
r
a
p
h
i
c
s

class

–
v
o
i
d
s
e
t
C
o
l
o
r
(

C
o
l
o
r
c
o
l
o
r

)
;

�

setsthe
foreground

(pen)colorto
the

specifiedcolor

–
v
o
i
d
f
i
l
l
R
e
c
t
(

i
n
t
x
,

i
n
t
y
,
i
n
t
w
i
d
t
h
,

i
n
t
h
e
i
g
h
t

)
;

�

draw
s

a
filled

rectangle
w

ith
its

upperleftcornerat(x,y),extending
the

specified
“w

idth”
and

“height”

–
v
o
i
d
f
i
l
l
O
v
a
l
(

i
n
t
x
,

i
n
t
y
,
i
n
t
w
i
d
t
h
,

i
n
t
h
e
i
g
h
t

)
;

�

draw
s

a
filled

ovalcircum
scribedin

the
bounding

rectangle
w

ith
its

upperleft
cornerat(x,y),extending

the
specified

“w
idth

”
and

“height”

–
v
o
i
d
f
i
l
l
A
r
c
(

i
n
t
x
,
i
n
t

y
,
i
n
t
w
i
d
t
h
,

i
n
t
h
e
i
g
h
t
,

i
n
t

s
t
a
r
t
A
n
g
l
e
,

i
n
t
a
r
c
A
n
g
l
e

)
;

�

draw
s

a
filled

arc
w

hoseovalis
circum

scribedin
the

bounding
rectangle

w
ith

its
upperleftcorner

at(x,y),extending
the

specified
“w

idth”
and

“height”,w
herethe

arc
startsatthe

“startA
ngle”,m

easured
in

degrees(w
here0

�)
is

horizontalalong
the

positive
x-axis),extending

for
“arcA

ngle”
degrees
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snow
m

an.

i
m
p
o
r
t
j
a
v
a
.
a
w
t
.
*
;

i
m
p
o
r
t
j
a
v
a
.
a
p
p
l
e
t
.
A
p
p
l
e
t
;

p
u
b
l
i
c
c
l
a
s
s

s
n
o
w
m
a
n
e
x
t
e
n
d
s

A
p
p
l
e
t
{

p
u
b
l
i
c
v
o
i
d

p
a
i
n
t
(
G
r
a
p
h
i
c
s

g
)
{

f
i
n
a
l
i
n
t

M
I
D
=
1
5
0
;

f
i
n
a
l
i
n
t

T
O
P
=
5
0
;

s
e
t
B
a
c
k
g
r
o
u
n
d
(

C
o
l
o
r
.
c
y
a
n

)
;

g
.
s
e
t
C
o
l
o
r
(

C
o
l
o
r
.
b
l
u
e

)
;

g
.
f
i
l
l
R
e
c
t
(

0
,
1
7
5
,
3
0
0
,
5
0

)
;

g
.
s
e
t
C
o
l
o
r
(

C
o
l
o
r
.
y
e
l
l
o
w

)
;

g
.
f
i
l
l
O
v
a
l
(

-
4
0
,
-
4
0
,
8
0
,
8
0

)
;

g
.
s
e
t
C
o
l
o
r
(

C
o
l
o
r
.
w
h
i
t
e

)
;

g
.
f
i
l
l
O
v
a
l
(

M
I
D
-
2
0
,
T
O
P
,
4
0
,
4
0

)
;

g
.
f
i
l
l
O
v
a
l
(

M
I
D
-
3
5
,
T
O
P
+
3
5
,
7
0
,
5
0

)
;

g
.
f
i
l
l
O
v
a
l
(

M
I
D
-
5
0
,
T
O
P
+
8
0
,
1
0
0
,
6
0

)
;

g
.
s
e
t
C
o
l
o
r
(

C
o
l
o
r
.
b
l
a
c
k

)
;

g
.
f
i
l
l
O
v
a
l
(

M
I
D
-
1
0
,
T
O
P
+
1
0
,
5
,
5

)
;

c
s
1
0
0
7
-
s
p
r
i
n
g
2
0
0
2
-
s
k
l
a
r
-
l
e
c
t
1
7

1
1



g
.
f
i
l
l
O
v
a
l
(

M
I
D
+
5
,
T
O
P
+
5
,
5
,
5

)
;

g
.
d
r
a
w
A
r
c
(

M
I
D
-
1
0
,
T
O
P
+
2
0
,
2
0
,
1
0
,
1
9
0
,
1
6
0
)
;

g
.
d
r
a
w
L
i
n
e
(

M
I
D
-
2
5
,
T
O
P
+
6
0
,
M
I
D
-
5
0
,
T
O
P
+
4
0
)
;

g
.
d
r
a
w
L
i
n
e
(

M
I
D
+
2
5
,
T
O
P
+
6
0
,
M
I
D
+
5
5
,
T
O
P
+
6
0
)
;

g
.
d
r
a
w
L
i
n
e
(

M
I
D
-
2
0
,
T
O
P
+
5
,
M
I
D
+
2
0
,
T
O
P
+
5
)
;

g
.
f
i
l
l
R
e
c
t
(

M
I
D
-
1
5
,
T
O
P
-
2
0
,
3
0
,
2
5

)
;

}
/
/
e
n
d
o
f

p
a
i
n
t

}
/
/
e
n
d
o
f

c
l
a
s
s
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bullseye

i
m
p
o
r
t
j
a
v
a
.
a
w
t
.
*
;

i
m
p
o
r
t
j
a
v
a
.
a
p
p
l
e
t
.
A
p
p
l
e
t
;

p
u
b
l
i
c
c
l
a
s
s

b
u
l
l
s
e
y
e
e
x
t
e
n
d
s

A
p
p
l
e
t
{

p
r
i
v
a
t
e
f
i
n
a
l

i
n
t
M
A
X
_
W
I
D
T
H

=
3
0
0
;

p
r
i
v
a
t
e
f
i
n
a
l

i
n
t
N
U
M
_
R
I
N
G
S

=
5
;

p
r
i
v
a
t
e
f
i
n
a
l

i
n
t
R
I
N
G
_
W
I
D
T
H

=
2
5
;

p
u
b
l
i
c
v
o
i
d

p
a
i
n
t
(
G
r
a
p
h
i
c
s

g
)
{

i
n
t
x
=

0
,
y
=
0
,
d
i
a
m
e
t
e
r
;

s
e
t
B
a
c
k
g
r
o
u
n
d
(

C
o
l
o
r
.
c
y
a
n

)
;

d
i
a
m
e
t
e
r

=
M
A
X
_
W
I
D
T
H
;

g
.
s
e
t
C
o
l
o
r
(

C
o
l
o
r
.
w
h
i
t
e

)
;

f
o
r
(
i
n
t

c
o
u
n
t
=
0
;
c
o
u
n
t
<
N
U
M
_
R
I
N
G
S
;
c
o
u
n
t
+
+
)

{
i
f
(
g
.
g
e
t
C
o
l
o
r
(
)

=
=

C
o
l
o
r
.
b
l
a
c
k

)
{

g
.
s
e
t
C
o
l
o
r
(

C
o
l
o
r
.
w
h
i
t
e

)
;

}e
l
s
e
{

g
.
s
e
t
C
o
l
o
r
(

C
o
l
o
r
.
b
l
a
c
k

)
;

c
s
1
0
0
7
-
s
p
r
i
n
g
2
0
0
2
-
s
k
l
a
r
-
l
e
c
t
1
7

1
3



}g
.
f
i
l
l
O
v
a
l
(

x
,
y
,
d
i
a
m
e
t
e
r
,
d
i
a
m
e
t
e
r
)
;

d
i
a
m
e
t
e
r

-
=
(
2
*
R
I
N
G
_
W
I
D
T
H

)
;

x
+
=
R
I
N
G
_
W
I
D
T
H
;

y
+
=
R
I
N
G
_
W
I
D
T
H
;

}g
.
s
e
t
C
o
l
o
r
(

C
o
l
o
r
.
r
e
d

)
;

g
.
f
i
l
l
O
v
a
l
(

x
,
y
,
d
i
a
m
e
t
e
r
,
d
i
a
m
e
t
e
r

)
;

}
/
/
e
n
d
o
f

p
a
i
n
t

}
/
/
e
n
d
o
f

c
l
a
s
s
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m
an

(1).

i
m
p
o
r
t
j
a
v
a
.
a
w
t
.
*
;

p
u
b
l
i
c
c
l
a
s
s

m
a
n
{

p
u
b
l
i
c
v
o
i
d

d
r
a
w
(
G
r
a
p
h
i
c
s

g
,
i
n
t
m
i
d
,
i
n
t

t
o
p
,
C
o
l
o
r

l
i
n
e
c
o
l
o
r

)
{

g
.
s
e
t
C
o
l
o
r
(

l
i
n
e
c
o
l
o
r

)
;

g
.
d
r
a
w
O
v
a
l
(

m
i
d
-
2
0
,
t
o
p
,
4
0
,
4
0

)
;
/
/

h
e
a
d

g
.
d
r
a
w
O
v
a
l
(

m
i
d
-
3
5
,
t
o
p
+
3
5
,
7
0
,
5
0

)
;

/
/
m
i
d
d
l
e

g
.
d
r
a
w
O
v
a
l
(

m
i
d
-
5
0
,
t
o
p
+
8
0
,
1
0
0
,
6
0

)
;

/
/
b
o
t
t
o
m

g
.
f
i
l
l
O
v
a
l
(

m
i
d
-
1
0
,
t
o
p
+
1
0
,
5
,
5

)
;
/
/

e
y
e
s

g
.
f
i
l
l
O
v
a
l
(

m
i
d
+
5
,
t
o
p
+
1
0
,
5
,
5

)
;

g
.
d
r
a
w
A
r
c
(

m
i
d
-
1
0
,
t
o
p
+
2
0
,
2
0
,
1
0
,
1
9
0
,
1
6
0
)
;
/
/
s
m
i
l
e

g
.
d
r
a
w
L
i
n
e
(

m
i
d
-
2
5
,
t
o
p
+
6
0
,
m
i
d
-
5
0
,
t
o
p
+
4
0
)
;
/
/

h
a
t

g
.
d
r
a
w
L
i
n
e
(

m
i
d
+
2
5
,
t
o
p
+
6
0
,
m
i
d
+
5
5
,
t
o
p
+
6
0
)
;

g
.
d
r
a
w
L
i
n
e
(

m
i
d
-
2
0
,
t
o
p
+
5
,
m
i
d
+
2
0
,
t
o
p
+
5
)
;

g
.
f
i
l
l
R
e
c
t
(

m
i
d
-
1
5
,
t
o
p
-
2
0
,
3
0
,
2
5

)
;

}
/
/
e
n
d
o
f

d
r
a
w

}
/
/
e
n
d
o
f

c
l
a
s
s
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m
an

(2).

i
m
p
o
r
t
j
a
v
a
.
a
w
t
.
*
;

i
m
p
o
r
t
j
a
v
a
.
a
p
p
l
e
t
.
A
p
p
l
e
t
;

p
u
b
l
i
c
c
l
a
s
s

s
n
o
w
m
a
n
2
e
x
t
e
n
d
s

A
p
p
l
e
t
{

p
r
i
v
a
t
e

m
a
n
m
;

p
u
b
l
i
c
v
o
i
d

i
n
i
t
(
)
{

m
=
n
e
w

m
a
n
(
)
;

}
/
/
e
n
d

o
f
i
n
i
t

p
u
b
l
i
c
v
o
i
d

p
a
i
n
t
(
G
r
a
p
h
i
c
s

g
)
{

f
i
n
a
l

i
n
t
M
I
D
=
1
5
0
;

f
i
n
a
l

i
n
t
T
O
P
=
5
0
;

s
e
t
B
a
c
k
g
r
o
u
n
d
(

C
o
l
o
r
.
w
h
i
t
e

)
;
/
/

s
k
y

g
.
s
e
t
C
o
l
o
r
(

C
o
l
o
r
.
g
r
e
e
n

)
;
/
/
g
r
o
u
n
d

g
.
f
i
l
l
R
e
c
t
(

0
,
1
7
5
,
3
0
0
,
5
0

)
;

c
s
1
0
0
7
-
s
p
r
i
n
g
2
0
0
2
-
s
k
l
a
r
-
l
e
c
t
1
7

1
6



g
.
s
e
t
C
o
l
o
r
(

C
o
l
o
r
.
y
e
l
l
o
w

)
;
/
/
s
u
n

g
.
f
i
l
l
O
v
a
l
(

-
4
0
,
-
4
0
,
8
0
,
8
0

)
;

m
.
d
r
a
w
(

g
,
M
I
D
,
T
O
P
,
C
o
l
o
r
.
b
l
a
c
k

)
;

}
/
/
e
n
d
o
f

p
a
i
n
t

}
/
/
e
n
d
o
f

c
l
a
s
s
s
n
o
w
m
a
n
2
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anim
atedsnow

m
an

(1).

i
m
p
o
r
t
j
a
v
a
.
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