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Fall1999

(To
be

com
pleted

before
your

lab
period,w

eek
of

O
ctober

18.)

O
bjective:

To
gain

experience
w

ith
the

use
and

m
anipulation

of
arrays.

1
U

nique
Integers

W
rite

a
program

thatprom
pts

the
userfora

listoften
unique

integers,and
then

prints
the

liston
a

single
line

in
the

order
they

w
ere

entered.
If

the
user

enters
an

integer
thatw

as
previously

entered,the
program

should
print“D

u
p
l
i
c
a
t
e
v
a
l
u
e
.

”
and

prom
ptfor

the
integer

again.
A

n
exam

ple
of

the
use

of
the

program
is

given
below

.
(H

int:
U

se
an

array
to

store
the

integers;
check

this
array

for
duplicates

as
each

new
integer

is
entered.)E

n
t
e
r
1
0
u
n
i
q
u
e
i
n
t
e
g
e
r
s
.

I
n
t
e
g
e
r
1
:
1
2
3

I
n
t
e
g
e
r
2
:
4
5
6

I
n
t
e
g
e
r
3
:
7
8
9

I
n
t
e
g
e
r
4
:
-
1

I
n
t
e
g
e
r
5
:
-
2

I
n
t
e
g
e
r
6
:
4
5
6

D
u
p
l
i
c
a
t
e
v
a
l
u
e
.

I
n
t
e
g
e
r
6
:
-
1

D
u
p
l
i
c
a
t
e
v
a
l
u
e
.

I
n
t
e
g
e
r
6
:
2

I
n
t
e
g
e
r
7
:
8

I
n
t
e
g
e
r
8
:
4
5
6

D
u
p
l
i
c
a
t
e
v
a
l
u
e
.

I
n
t
e
g
e
r
8
:
1
2

I
n
t
e
g
e
r
9
:
-
1

D
u
p
l
i
c
a
t
e
v
a
l
u
e
.

I
n
t
e
g
e
r
9
:
1
0

I
n
t
e
g
e
r
1
0
:
9

1
2
3
4
5
6
7
8
9
-
1
-
2
2
8
1
2
1
0
9

1

2
T

he
G

am
e

ofA
djacency

Forthis
partofthe

lab,you
are

to
w

rite
a

program
w

hich
perm

its
tw

o
players

to
play

the
gam

e
of

adjacency.
T

he
gam

e
is

played
using

X
’s

and
O

’s
on

an
8

by
8

square
board,initially

setup
as

in
the

follow
ing

diagram
.

_
_
_
_
_
_
O
O
8

_
_
_
_
_
_
O
O
7

_
_
_
_
_
_
_
_
6

_
_
_
_
_
_
_
_
5

_
_
_
_
_
_
_
_
4

_
_
_
_
_
_
_
_
3

X
X
_
_
_
_
_
_
2

X
X
_
_
_
_
_
_
1

1
2
3
4
5
6
7
8

T
he

squares
on

the
board

are
identified

using
a

standard
C

artesian
co-ordinate

system
,

w
ith

the

�

co-
ordinate

identifing
the

colum
n

and
the

�

co-ordinate
the

row
.

T
he

bottom
leftcornerw

ould
is

atlocation
1,1

and
the

top
rightcorner

is
at8,8.

PlayerX
begins

the
gam

e
by

placing
an
X

on
one

ofthe
em

pty
squares.A

llO
’s

thatare
on

squaresadjacent
to

the
selected

square
are

considered
captured

and
replaced

w
ith

X
’s.

For
exam

ple,should
player

X
puthis

(or
her)

firstpiece
on

co-ordinate
6,7

the
resulting

board
configuration

w
ould

be:

_
_
_
_
_
_
X
O
8

_
_
_
_
_
X
X
O
7

_
_
_
_
_
_
_
_
6

_
_
_
_
_
_
_
_
5

_
_
_
_
_
_
_
_
4

_
_
_
_
_
_
_
_
3

X
X
_
_
_
_
_
_
2

X
X
_
_
_
_
_
_
1

1
2
3
4
5
6
7
8

A
square

is
considered

adjacent
if

it
is

one
square

above,
below

,
to

the
side

or
diagonal

from
the

selected
square.

Play
continues

w
ith

player
O

selecting
a

square,and
play

then
alternating

betw
een

the
players

untilthe
board

is
filled.

A
fter

every
m

ove,
the

new
board

configuration
should

be
printed

on
the

screen.
It

w
ould

be
helpfulif

you
also

printed
the

coordinates
and

perhaps
even

the
currentscore.

Y
ou

should
also

indicate
w

hose
turn

itis.
O

nce
no

m
ore

em
pty

squares
rem

ain,the
program

m
ustcountthe

num
berof

X
’s

and
O

’s
to

find
the

player
w

ith
the

m
ostsquares,w

ho
is

announced
as

the
w

inner.
O

fcourse,since
there

are
an

even
num

berofsquares,
a

tie
m

ay
occur.

Y
ourprogram

m
ustprom

ptthe
users

to
inputtheirm

oves
untilenough

valid
co-ordinate

pairs
have

been
entered

to
fillthe

board.N
aturally,the

program
m

ustbe
robustand

identify
invalid

co-ordinates.Y
ou

should
precede

each
inputw

ith
an

appropriate
prom

pt.
Y

ou
should

catch
an

invalid
coordinate

value
im

m
ediately

and
ask

the
user

to
reenter

itrightaw
ay.

In
order

to
m

ake
iteasierto

m
ark

your
program

,w
hen

the
co-ordinate

pair0,0
is

entered,you
are

to
end

the
gam

e
early

and
announce

the
w

inner
based

on
the

currentboard
condition.

Y
our

gam
e

should
be

in
a

class
nam

ed
A
d
j
a
c
e
n
c
y

.
To

assist
you

in
structuring

your
program

,
you

can
use

the
file

/
s
h
a
r
e
/
c
o
p
y
/
a
p
s
1
0
5
/
L
a
b
6
.
j
a
v
a

as
a

starting
point.

T
his

file
contains

a
setof

stub

2



m
ethods

thatyou
can

com
plete

to
obtain

a
solution

to
the

lab.Ifyou
desire,you

m
ay

add
additionalm

ethods
to

those
provided.

W
hen

testing
your

program
,

you
w

ill
find

it
useful

to
exploit

the
operating

system
’s

pipe
facility.

A
pipeline

connects
the

outputof
one

program
to

becom
e

the
inputof

another.
B

y
using

the
c
a
t

com
m

and,
you

can
printthe

contents
of

a
file

to
the

screen.
U

sing
a

pipe,represented
w

ith
the

sym
bol|

,you
can

send
the

outputof
c
a
t

into
yourJava

application
instead.Forexam

ple,suppose
you

create
the

file,m
o
v
e
s

(using
your

editor)
w

ith
the

follow
ing

contents:

763300you
can

then
use

this
file

to
play

the
gam

e
w

ith
the

com
m

and:

c
a
t
m
o
v
e
s
|
j
a
v
a
A
d
j
a
c
e
n
c
y

N
ote

thatthe
m

ethods
of

the
S
t
d
i
n

class
read

a
com

plete
line

every
tim

e
they

are
called,therefore

re-
quiring

each
individualinputto

be
on

a
separate

line.
T

he
exam

ple
file

contains
three

co-ordinate
pairs,7,6,

3,3
and

the
gam

e
term

inating
pair

0,0.
To

use
pipelining,you

m
ustcopy

a
new

version
of
/
s
h
a
r
e
/
c
o
p
y
/
a
p
s
1
0
5
/
S
t
d
i
n
.
j
a
v
a

to
your

currentw
orking

directory.
T

he
version

thatyou
used

for
labs

1
through

5
does

notsupportpipelining.
A

lso,
Java

does
not

display
the

input
w

hen
it

is
received

through
a

pipe,therefore
you

w
ill

need
to

add
an

extra
p
r
i
n
t
l
n

statem
entto

obtain
outputthatm

atches
the

previous
exam

ple.
T

he
finalboard

configuration,and
subsequentscoring,for

playing
the

gam
e

w
ith

this
inputw

ould
be:

T
u
r
n
#
2
(
P
l
a
y
e
r
O
)

W
h
a
t
i
s
t
h
e
c
o
l
u
m
n
?
3

W
h
a
t
i
s
t
h
e
r
o
w
?
3

_
_
_
_
_
_
O
O
8

_
_
_
_
_
_
X
X
7

_
_
_
_
_
_
X
_
6

_
_
_
_
_
_
_
_
5

_
_
_
_
_
_
_
_
4

_
_
O
_
_
_
_
_
3

X
O
_
_
_
_
_
_
2

X
X
_
_
_
_
_
_
1

1
2
3
4
5
6
7
8

T
u
r
n
#
3
(
P
l
a
y
e
r
X
)

W
h
a
t
i
s
t
h
e
c
o
l
u
m
n
?
0

W
h
a
t
i
s
t
h
e
r
o
w
?
0

F
i
n
a
l
S
c
o
r
e

P
l
a
y
e
r
X
:
6

P
l
a
y
e
r
O
:
4

P
l
a
y
e
r
X
w
i
n
s
!

3

3
O

ptionalP
art

If
you’re

am
bitious

you
can

optionally
extend

the
program

to
follow

either
rule

1
or

2
below

,
and

perhaps
rule

3:

1.
A

playerm
ay

only
choose

a
square

ifitis
adjacentto

one
ofthe

opponents
pieces.

Ifthere
is

no
square

on
the

board
w

hich
satisfies

the
above

criteria,the
com

puter
m

ustidentify
this

and
announce

thatthe
player

m
ustskips

the
turn,w

ith
play

proceeding
to

the
other

player,O
R

2.
A

playerm
ay

only
choose

a
square

ifitis
adjacentto

one
ofhis

ow
n

pieces.
Ifthere

is
no

square
on

the
board

w
hich

satisfies
the

above
criteria,the

com
puter

m
ustidentify

this
and

announce
thatthe

player
m

ustskips
the

turn,w
ith

play
proceeding

to
the

other
player.

3.
O

ptionalrule:
ratherthan

choosing
a

blank
square,the

player
m

ay
choose

to
jum

p
one

of
his

existing
pieces

from
the

currentspot
on

the
board

over
one

square
(w

hich
m

ay
or

m
ay

notbe
occupied)

into
an

em
pty

square
in

the
horizontal,

vertical,or
diagonal

directions.
T

he
origin

of
the

jum
p

becom
es

blank,and
the

squares
adjacentto

the
destination

are
allcaptured

as
before.

T
his

rule
should

be
used

in
conjunction

w
ith

rule
1

or
2.

4
O

ptionalO
ptionalP

art

V
ery

am
bitious

students
can

im
plem

ent
the

program
to

use
graphics

as
an

applet.
If

you
choose

to
im

ple-
m

entthe
gam

e
as

an
applet,be

w
arned

thatyou
w

illneed
to

use
program

m
ing

techniques
thathave

notbeen
covered

in
class.
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