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Yo
u

m
u

stsu
b

m
itth

is
la

b
b

y
1

1
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9
p

m
W

e
d

n
e

sd
a

y,O
cto

b
e

r1
8
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a
2

w
e

e
kla

b
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1
O

bjective

To
gain

experiencew
ith

the
use

and
m

anipulationof
arrays.Y

ou
w

ill
also

use
m

ore
m

ethodsand
practise

m
ore

thoroughtesting.T
his

is
a

longerprogram
than

yourprevious
labs,so

be
sureto

startit
early.

2
T

he
G

am
e

ofC
heckers

For
this

lab,you
are

to
w

rite
a

program
w

hich
perm

itstw
o

playersto
play

a
sim

p
lifie

d
gam

eof
ch

e
cke

rs.
T

he
gam

ew
ill

be
playedusing

re
d

and
w

h
ite

gam
epieceson

an
8

by
8

squarecheckerboard,initially
setup

accordingto
the

follo
w

ing
diagram

.

M
o
v
e
s
:

0
S
c
o
r
e
:

R
e
d
1
2

W
h
i
t
e
1
2

0
1
2
3
4
5
6
7

B
:

0
r

r
r

r
0

B
:

1
r

r
r

r
1

B
:

2
r

r
r

r
2

B
:

3
.

.
.

.
3

B
:

4
.

.
.

.
4

B
:

5
w

w
w

w
5

B
:

6
w

w
w

w
6

B
:

7
w

w
w

w
7

0
1
2
3
4
5
6
7

T
he

squareson
the

board
are

identified
using

row
,colum

n
coordinates,w

ith
the

row
indicated

first
and

then
follo

w
ed

by
the

colum
n.

T
here

are
coordinatesprinted

along
allsidesof

the
board

to
help

you
determ

inethe
location

of
a

gam
epiece.T

he
gam

epiecesat2,6,1,7,
0,0

are
allred.

T
he

piece
at7,1

is
w

hite.T
he

T
O

P
LE

F
T

corneris
atlocation

0,0
and

the
B

O
T

T
O

M
R

IG
H

T
corneris

at7,7.
T

he
squarescontaina

single
characterto

indicatethe
stateofthe

gam
eboard:

�

’r’
red

playerpiece,or’R
’

for
a

king

�

’w
’

w
hite

playerpiece,or’W
’

for
a

king

1

�

’.’
an

em
ptydark

squarew
herepiecescan

be
placed

�

’
’

(a
spacecharacter)an

em
ptylightsquare,no

piecescan
everbe

placedhere

N
otice

the
dark

squaresare
alw

ays
on

eve
n

valuesof
r
o
w
+

c
o
l
u
m
n

.
T

his
alw

ays
gives

you
a

dark
squareon

the
player’s

ow
n

right
corner.G

am
epiecesare

only
playedon

the
dark

squares.
It

is
im

portantthatyou
printoutyourcheckerboard

in
exa

ctly
the

sam
efashionshow

n
above.

T
he

"
B
:
"

m
ustbe

placedatthe
beginning

of
the

line,and
the

row
,

and
colum

n
num

bersm
ustbe

printed
in

the
sam

ew
ay.

B
e

sureto
getthe

extra
spacingrightbetw

eenthe
colum

nstoo
(a

single
spacecharacter).A

t
the

top
ofevery

board
is

a
m

ove
count,w

hich
goesup

by
one

afterevery
playerm

ove.A
s

w
ell,a

scoreis
printed,show

ing
how

m
any

red
and

w
hite

piecesre
m

a
inon

the
board(kings

countas2,seebelow
).

T
he

red
playerbegins

the
gam

eby
sliding

a
red

pieceone
position,to

an
em

ptydark
square(m

arked
by

a
period

’.’).
T

he
m

oving
ofthe

gam
epieceuncoversa

new
em

ptydark
squarein

the
old

position.N
o

gam
e

pieceshouldeverm
ove

onto
a

w
hite

square(m
arked

by
a

spacecharacter’
’).

A
fter

that,playersalternate
turns,m

oving
theirpiecesacrossthe

board.W
hen

enteringa
m

ove,four
valuesw

ill
alw

ays
be

required.
C

heckthe
validity

of
the

coordinates(and
of

the
m

ove)a
fte

racceptingallfour
values.If

the
m

ove
is

not
valid,askthe

userto
try

againafterprinting
the

follo
w

ing
string:

"
E
R
R
O
R

i
n
v
a
l
i
d
m
o
v
e
"

In
orderto

keep
this

lab
sim

p
le

and
m

arkable,yourprogram
m

ustenforcethe
follo

w
ing

rules
(and

no
m

ore!):

1.
A

m
ove

is
indicatedby

a
beginning

and
endingcoordinatepair.

2.
R

egularpiecescan
only

m
ake

tw
o

typesofm
oves:

(a)
A

piececan
slid

e
to

a
diagonallyadjacent,em

ptydark
square.

(b)
A

piece
can

ju
m

p
along

the
diagonal,overone

opponent’spiece,into
the

adjacentem
pty

dark
square.

3.
A

playercan
only

m
ove

his
ow

n
pieces,and

can
only

jum
p

overan
opponent’spiece(nothis

ow
n).

4.
A

piecew
hich

hasbeenjum
pedoveris

rem
oved

from
the

board.

5.
N

o
m

ultiple
jum

ps.

6.
N

o
forced

jum
ps.H

ow
ever,if

you
are

am
bitious,yourprogram

m
ay

attem
ptto

look
for

forced
jum

ps
and

printthe
m

essage,"T
h
e
r
e

i
s
a

f
o
r
c
e
d
j
u
m
p
"

for
the

properplayerbeforeeachturn.

7.
M

oves
can

only
be

m
ade

in
the

forw
ard

direction,tow
ards

the
side

oppositethe
player’s

starting
position.

8.
If

a
piece

m
akes

it
to

the
m

ostdistantrow
,

it
becom

esa
kin

g.
Indicate

thatit
is

a
king

by
a

capital
letter,’R

’
or’W

’.

9.
K

ing
piecescannotm

ove.Leave
them

on
the

boardin
theirrestingplace.

10.
A

player’s
scoreis

com
putedas

1
pointperregularpiece

and
2

points
perking

piece
(of

theirow
n

colour).

11.
T

he
gam

eis
overw

hen:

2



(a)
A

ny
playerestablishes4

kings.
T

he
w

inneris
the

one
w

ith
the

highestscore(notnecessarily
w

ith
the

m
ostkings).

(b)
A

playercannotm
ake

any
m

oves.Y
ourprogram

shouldnottry
to

detectthis
case.Instead,let

the
userentera

m
ove

consistingoffour-1
values.A

gain,the
w

inneris
the

one
w

ith
the

highest
score.

W
hen

the
gam

eis
over,

you
m

ustprintthe
scoreand

finalboard
and

determ
inethe

w
inner.

B
e

sureto
printthe

nam
eofthe

w
inner,using

one
ofthe

follo
w

ing
strings:

"
R
e
d

p
l
a
y
e
r

w
i
n
s
"

"
W
h
i
t
e

p
l
a
y
e
r

w
i
n
s
"

"
B
o
t
h
p
l
a
y
e
r
s

w
i
n
"

Y
ou

m
ightfind

itfun
to

continueandaddm
oreofthe

basiccheckersrules(m
ultiple

jum
ps,kingsm

oving
backwards,forced

jum
ps,and

so
on),butyou

m
ustnotsubm

ita
program

w
ith

theseextra
rules.D

oing
so

w
ill

certainlyresultin
a

poorm
ark,despiteyourextra

efforts.A
t

a
latertim

e,suchasduring
yourproject,

you
m

ay
be

interestedin
rew

riting
this

gam
easan

appletto
usegraphicsoreven

include
a

com
puter-based

player.
A

t
thatpoint,you

m
ightbe

able
to

usethe
extra

rulesyou
experim

entw
ith

now
.

3
P

rogram
S

keleton

To
assistyou

in
structuringyourprogram

,youm
ustusethe

follo
w

ing
file

asa
startingpoint:

http://w
w

w.ecf.utoronto.ca/aps105w
/labs/4/Lab4.java

(also:/
s
h
a
r
e
/
c
o
p
y
/
a
p
s
1
0
5
/
L
a
b
4
.
j
a
v
a

)
T

his
file

containsa
setof

stu
b

m
ethodsthatyou

can
com

pleteto
obtain

a
solution

to
the

lab.
T

hey
are

called
stubsbecausethey

containthe
sm

allestpieceofdum
m

ycodepossibleto
getthe

program
to

com
pile

w
ithoutsyntaxerrors.Y

ou
w

ill
replacethe

stubsw
ith

realcodelater.
W

ork
on

one
m

ethodata
tim

e.
If

you
desire,you

m
ay

add
additionalm

ethodsto
the

class.H
ow

ever,do
notm

odify,add,ordeleteany
param

etersto
the

given
m

ethods.A
s

w
ell,do

notdeleteany
ofthe

given
m

ethods.
T

he
codew

e
are

giving
you

is
actuallya

codespecificationthatyou
m

ustadhereto.
T

his
specification

is
often

called
the

A
P

I,orA
pplication

P
rogram

m
ingInterface,to

yourprogram
.

B
y

w
riting

a
clearA

P
Ispecification,w

e
can

w
rite

ourow
n

testprogram
and

actuallycallthe
m

ethodsin
yourprogram

.W
e

can
sendspecificinputinto

yourm
ethods,and

then
checkthe

resultit
gives

back.T
his

type
oftestingis

often
called

black
box

testing,becauseyourcodeis
being

treatedasa
m

agical”black
box”

thatw
e

cannotlook
inside.Instead,the

black
box

testersendsinputand
exam

inesthe
output.

4
E

asierW
ay

to
R

un
T

ests

M
o
v
e
s
:

0
S
c
o
r
e
:

R
e
d
1
2

W
h
i
t
e
1
2

0
1
2
3
4
5
6
7

B
:

0
r

r
r

r
0

B
:

1
r

r
r

r
1

B
:

2
r

r
r

r
2

B
:

3
.

.
.

.
3

B
:

4
.

.
.

.
4

3

B
:

5
w

w
w

w
5

B
:

6
w

w
w

w
6

B
:

7
w

w
w

w
7

0
1
2
3
4
5
6
7

W
hen

testing
your

program
,you

w
ill

find
it

usefulto
exploit

the
operatingsystem

’s
p

ip
e

facility.
A

pipeline
connectsthe

outputof
one

program
to

becom
ethe

inputof
another.B

y
using

the
c
a
t

com
m

and,
you

can
printthe

contentsofa
file

to
the

screen.U
sing

a
pipe,representedw

ith
the

sym
bol|

,you
can

send
the

outputof
c
a
t

into
yourJava

applicationinstead,as
if

you
had

typed
it

atthe
keyboard

yourself.For
exam

ple,supposeyou
createthe

file,m
o
v
e
s
.
l
o
n
g

(using
youreditor)w

ith
the

follo
w

ing
contents:

2637-
1

-
1

-
1

-
1

Y
ou

can
then

usethis
file

to
play

the
gam

ew
ith

the
com

m
and:

c
o
m
p
u
t
e
r
.
e
c
f
%

c
a
t
m
o
v
e
s
.
l
o
n
g
|
j
a
v
a

C
h
e
c
k
e
r
s

N
ote

thatthe
m

ethodsof
the

S
t
d
i
n

classread
a

com
pleteline

every
tim

e
they

are
called,therefore

requiring
eachindividualinputto

be
on

a
separateline.T

he
exam

plefile
containstw

o
differentm

oves:the
firstm

ove
source2,6,the

destination3,7;and
the

gam
eendingm

ove
source-1,-1

and
destination-1,-1.

T
he

finalboardw
ould

look
lik

e
this:

M
o
v
e
s
:

1
S
c
o
r
e
:

R
e
d
1
2

W
h
i
t
e
1
2

0
1
2
3
4
5
6
7

B
:

0
r

r
r

r
0

B
:

1
r

r
r

r
1

B
:

2
r

r
r

.
2

B
:

3
.

.
.

r
3

B
:

4
.

.
.

.
4

B
:

5
w

w
w

w
5

B
:

6
w

w
w

w
6

B
:

7
w

w
w

w
7

0
1
2
3
4
5
6
7

T
his

inputform
atcan

be
a

tediousand
lengthy

file
w

hich
is

difficult
to

edit,especiallyw
hen

you
fall

asleepatthe
keyboard

and
accidentallyinsertone

extra
num

ber,m
isaligning

everything.It
is

m
uch

better
to

createyourtestm
ovesin

an
easier-to-readfile

first,say
m
o
v
e
s
.
e
a
s
y

,then
convertit

to
the

longerfile
m
o
v
e
s
.
l
o
n
g

using
the

com
m

andgiven
below

.
T

he
m
o
v
e
s
.
e
a
s
y

file,
and

the
gam

eboard
afterthese

m
oves,are

show
n

below
:

4



0
0
0
0

T
h
i
s

i
s
a
n

i
n
v
a
l
i
d
m
o
v
e
.

I
u
s
e
d

t
h
i
s

m
o
v
e
t
o

0
0
0
0

d
e
m
o
n
s
t
r
a
t
e
w
h
a
t

c
o
m
m
e
n
t
s

l
o
o
k

l
i
k
e

i
n
t
h
i
s

f
i
l
e
.

0
0
0
0

C
o
m
m
e
n
t
s

b
e
g
i
n
a
f
t
e
r
t
h
e

f
o
u
r
t
h
’
s
p
a
c
e
’

o
n
t
h
e

l
i
n
e
,

0
0
0
0

a
n
d
g
o

t
o
t
h
e

e
n
d
o
f
a
l
i
n
e
.

0
0
0
0

2
6
3
7

f
i
r
s
t
m
o
v
e

(
r
e
d

p
l
a
y
e
r
a
l
w
a
y
s

m
o
v
e
s

f
i
r
s
t
)

3
7
2
6

w
h
i
t
e
m
o
v
e

e
r
r
o
r
-
-

c
a
n
n
o
t

m
o
v
e
r
e
d

p
i
e
c
e
(
a
l
s
o
a
b
a
c
k
w
a
r
d

m
o
v
e
!
)

3
7
4
6

w
h
i
t
e
m
o
v
e

e
r
r
o
r
-
-

c
a
n
n
o
t

m
o
v
e
r
e
d

p
i
e
c
e
f
o
r
w
a
r
d

5
7
4
6

w
h
i
t
e
m
o
v
e

2
6
3
7

r
e
d
m
o
v
e

e
r
r
o
r
-
-

n
o
r
e
d

p
i
e
c
e
t
h
e
r
e

2
4
3
5

r
e
d
m
o
v
e

4
6
2
4

w
h
i
t
e
j
u
m
p
s
o
v
e
r

r
e
d
,

c
a
p
t
u
r
e
!

1
7
2
6

r
e
d
m
o
v
e
,
d
o
e
s

n
o
t
d
o

t
h
e
"
f
o
r
c
e
d
j
u
m
p
"

m
o
v
e
(
1
,
3

t
o

3
,
5
)
.

-
1

-
1
-
1

-
1

a
l
l
d
o
n
e
!

T
he

finalgam
eboardafterthesem

oveslooks
lik

e
this:

M
o
v
e
s
:

5
S
c
o
r
e
:

R
e
d
1
1

W
h
i
t
e
1
2

0
1
2

3
4
5
6
7

B
:

0
r

r
r

r
0

B
:

1
r

r
r

.
1

B
:

2
r

r
w

r
2

B
:

3
.

.
.

r
3

B
:

4
.

.
.

.
4

B
:

5
w

w
w

.
5

B
:

6
w

w
w

w
6

B
:

7
w

w
w

w
7

0
1
2

3
4
5
6
7

F
i
n
a
l
S
c
o
r
e

R
e
d
p
l
a
y
e
r
:

1
1

W
h
i
t
e
p
l
a
y
e
r
:

1
2

W
h
i
t
e
p
l
a
y
e
r

w
i
n
s

H
erearethe

com
m

andsto
convertthis

form
atto

the
longerm

o
v
e
s
.
l
o
n
g

,andthenusethatfile
asinput

to
yourprogram

:

c
o
m
p
u
t
e
r
.
e
c
f
%
a
w
k

’
{

p
r
i
n
t

$
1
;
p
r
i
n
t

$
2
;
p
r
i
n
t

$
3
;
p
r
i
n
t

$
4

}
’

<
m
o
v
e
s
.
e
a
s
y

>
m
o
v
e
s
.
l
o
n
g

c
o
m
p
u
t
e
r
.
e
c
f
%
c
a
t

m
o
v
e
s
.
l
o
n
g

|
j
a
v
a
C
h
e
c
k
e
r
s

|
l
e
s
s

In
the

com
m

andabove,w
e

also
show

the
com

m
and’less’being

used
to

slow
up

the
outputof

your
program

,one
screenfulata

tim
e.Y

ou
can

justhitthe
spacebarto

go
to

the
nextpageofoutput,orpressthe

’u’
key

to
scrollbackone

page.P
ressing’q’

quits.
A

lso,note
thatJava

doesnotdisplaythe
inputw

hen
it

is
received

througha
pipe.Instead,you

m
ay

find
it

usefulto
add

an
extra

p
r
i
n
t
l
n

statem
entto

printthe
userm

ove
beforeprinting

the
updatedgam

eboard.

5

5
T

esting
R

equirem
ents

A
s

partof
w

riting
a

largerprogram
,you

w
ill

find
thatthoroughtesting

is
a

very
im

portantpartof
getting

it
to

w
ork.

It
is

im
portantthatyou

testallcornercasesin
yourcode,becauseif

they
aren’t

testedthere
is

lik
ely

a
bug

hiddenin
there.

T
hereshouldprobablybe

atleastone
(even

m
inor)testcasefor

every
if(),

else,w
hile(),and

for()
w

ord
in

yourprogram
.If

you
use

&
&

or
|
|

,
you

are
lik

ely
adding

m
ore

testcases.M
ajor

testcasesshould
be

createdto
verify

how
thesethingsfit

together.
To

ensurethatyou
form

alize
yourtesting,you

m
ustsubm

ittw
o

testcasesnam
edt

e
s
t
0
.
e
a
s
y

and
t
e
s
t
1
.
e
a
s
y

:

�

t
e
s
t
0
.
e
a
s
y

m
ustcontainatleast5

cornercasetestsforinvalid
input,interspersedw

ith
actualgam

e
m

oves,and
m

ustterm
inatebeforecom

pletingan
entire

gam
e.A

s
show

n
in

the
exam

pleabove,please
com

m
entw

hich
m

ovesare
invalid

inputand
w

hy
they

are
invalid.

�

t
e
s
t
1
.
e
a
s
y

m
ustcontaina

com
pletegam

eendingby
the

creationof4
kings.C

om
m

entalljum
ps

and
m

ovesthatcreatekings,clearly
indicating

w
ho

is
jum

ping
orbeing

kinged.

In
addition

to
these,you

shouldw
rite

m
any

m
ore

testcasesto
satisfyyourselfthatyourprogram

is
w

orking
correctly.

To
cultivate

good
program

m
inghabits,for

this
lab

only
w

e
encourageyou

to
shareyourtestcases

w
ith

your
friends.

T
his

w
ill

give
you

m
ore

testcasesthan
you

can
generateon

your
ow

n,
but

it
is

not
intendedto

replaceyourow
n

carefulthinking
of

good
testcases.A

lthough
you

are
sharingthem

,the
test

casesyou
subm

it
m

ustbe
your

ow
n

unique
w

ork
—

do
notconfuseyourtestcasesw

ith
thoseof

your
friend.P

leasenote
thattheirtestcasesm

ay
notproperlyoradequatelytestyourcheckersprogram

.
A

gain,asin
alllabs,everythingyou

subm
itm

u
stb

e
yo

u
ro

w
n

w
o

rk,including:t
e
s
t
0
.
e
a
s
y

,t
e
s
t
1
.
e
a
s
y

,
and

C
h
e
c
k
e
r
s
.
j
a
v
a

.

6
S

oftw
are

E
ngineering

T
his

sectioncontainsusefulinform
ation

abouttestingand
how

it
relatesto

engineeringasa
profession,but

it
is

nota
specificcom

ponentofyourlab.
O

ne
reasonthata

large
program

lik
e

W
indow

s
crashesso

often
is

becausethe
program

m
ersfocus

too
m

uch
tim

e
on

“adding
new

features”ratherthan
extensively

testingcornercases.T
his

is
notsoundsoftw

are
engineering,and

you
m

ustnotbegin
to

fallinto
the

sam
echasm

.Y
ou

m
usttestevery

piece
of

code
you

w
rite.

B
y

doing
increm

entaltestingasyou
go

along,you
verify

thatthe
little

piecesare
w

orking
correctly.

W
hen

you
placethem

alltogether,you
w

ill
have

greaterconfidencethatthe
program

w
ill

w
ork

asa
w

hole.
T

hereis
no

m
oney

in
fixing

softw
are

bugs,only
pride

and
m

arks!!!
Y

ou
arestudyingengineeringnow

,andone
principle

ofengineeringis
thatyou

w
ill

be
held

accountable
for

m
istakes

in
yourw

ork.
Y

ou
m

ustalso
m

aintainhigh
ethicalstandards,w

hich
goesbeyond

basiclaw
to

statethatyou
m

ustnotknow
ingly,throughyouractionorinaction,causepublic

harm
ornotprotectthe

pub-
lic

interest.B
etw

een1985and1987,fourcancerpatientsdied
w

hile
undergoing

treatm
entdueto

lethalover-
dosesofradiationcausedby

a
softw

arebug.D
o

notw
rite

buggysoftw
are!To

readm
oreaboutthe

dangerous
consequencesofsom

esoftw
are

bugs,see:http://coverage.cnet.com
/C

ontent/F
eatures/D

life/B
ugs/ss02.htm

l
T

he
conceptofaccountabilityfor

yourengineeringw
ork

com
esfrom

the
legalsystem

oftortlaw
,m

ean-
ing

som
ebodycan

sueyou
for

negligenceorbreachofcontract.U
nfortunately,

so
ftw

a
re

e
n

g
in

e
e

rin
gis

not
yeta

form
ally

recognizedengineeringdiscipline
by

the
P

rofessionalE
ngineersofO

ntario
(P

E
O

),th
e

gov-
erning

body
ofengineeringin

this
province.H

ow
ever,you

can
only

callyourselfan
engineerif

you
are

reg-

6



isteredasa
professionalengineer(P.E

ng.)w
ith

them
.H

ereis
theirw

ebsite:http://w
w

w.peo.on.ca/.Y
ou

w
ill

find
a

num
beroflinks

to
yourlegalobligationsasan

engineerherehttp://w
w

w.peo.on.ca/E
ngP

ractice/gu
idelin

es.htm
.

To
sum

it
allup,althoughm

ostsoftw
are

com
paniesm

ake
a

lot
of

m
oney

selling
buggy

program
s,as

an
engineeryou

m
ay

find
yourselffinancially

responsiblew
hen

som
eonebegins

legalaction
to

sue
you,

or
ethically

bound
to

do
the

rightthing.
T

here
is

active
w

ork
to

try
and

include
so

ftw
a

re
e

n
g

in
e

e
rin

gas
a

recognizedpartofthe
P

E
O

and
otherprofessionalengineeringgoverning

bodies.

7
FA

Q

T
his

sectionw
ill

be
expandedas

questionsare
asked

on
the

new
sgroup.T

he
body

of
the

lab
w

ill
rem

ain
constant,unlessthereare

grave
errorsto

be
fixed

(and
notedhere).

1.
Is

the
gam

epieceat2,6
really

red?
Ye

s.W
e

a
re

n
o

tu
sin

g
(x,y)co

o
rd

in
a

te
sbu

t(ro
w,co

l).
I

h
a

vea
d

d
e

da
few

m
o

re
exa

m
p

le
sin

th
e

b
o

d
y

o
fth

e
textto

cla
rify.

2.
D

o
I

redraw
the

boardatthe
top

ofthe
screenevery

turn?
Ju

stle
t

it
scro

ll.
N

o
b

o
d

ykn
o

w
sh

o
w

to
cle

a
r

th
e

scre
e

n
in

Ja
va

,a
n

d
d

o
in

g
so

w
o

u
ld

o
n

ly
m

a
ke

a
u

to
te

stin
gh

a
rd

e
r.

3.
Is

the
red

scorecalculatedby
piecesrem

aining,orthe
num

berofw
hite

piecesit
jum

pedover?
Yo

u
sco

re
1

p
o

in
tp

e
rreg

u
la

rp
ie

ce,a
n

d
2

p
o

in
tsp

e
rkin

g
p

ie
ceo

fyo
u

ro
w

n
co

lo
u

rre
m

a
in

in
go

n
th

e
b

o
a

rd
.

4.
W

hen
w

ill
the

stub
m

ethodsbe
up?

T
h

e
stu

b
m

e
th

o
d

sa
re

n
o

w
o

n
lin

e.

5.
W

hy
doesthe

boardlook
so

funny?
E

g
a

d
s!

I
h

a
d

th
e

b
o

a
rd

b
a

ckw
a

rd
s

(d
a

rk
a

n
d

lig
h

t).
I

h
a

d
to

u
p

d
a

te
a

ll
th

e
exa

m
p

le
sfo

r
th

e
n

ew
b

o
a

rd
.N

o
te

th
a

td
a

rk
sq

u
a

re
sa

re
n

o
w

o
n

eve
n
r
o
w
+
c
o
l

su
m

s.

6.
W

hatis
a

“v
alid

position”?
A

va
lid

p
o

sitio
n

,o
r
i
s
D
a
r
k
V
a
l
i
d
S
q
u
a
r
e
(
)

,is
a

n
y

b
la

ck
sq

u
a

re
o

n
th

e

�

�

�

ch
e

cke
rb

o
a

rd
.T

h
e

m
e

th
o

d
si
s
M
y
S
q
u
a
r
e
(
)

a
n

d
i
s
O
p
p
o
n
e
n
t
S
q
u
a
r
e
(
)

sh
o

u
ld

n
o

ta
ssu

m
eth

ey
a

re
g

ive
n

va
lid

p
o

sitio
n

s.T
h

ey
w

ill
o

n
ly

re
tu

rn
tru

e
if

th
e

sq
u

a
re

is
o

ccu
p

ie
db

y
th

e
p

ro
p

e
rp

ie
ce.

7.
H

ow
do

I
printthe

checkerboardproperly?
P

rin
t

o
n

e
ro

w
a

ta
tim

e.
In

a
ro

w,
w

h
e

n
yo

u
g

o
fro

m
o

n
e

sq
u

a
re

(o
n

e
co

lu
m

n
)to

th
e

n
ext,p

rin
t

o
n

e
extra

sp
a

ce.
S

in
ce

a
lig

h
t

sq
u

a
re

a
lso

a
p

p
e

a
rs

a
s

a
sp

a
ce,

a
to

ta
lo

f
3

sp
a

ce
sw

ill
se

p
a

ra
te

b
la

ck
sq

u
a

re
s.D

o
n

o
tp

rin
ta

n
y

b
la

n
k

lin
e

s
b

e
tw

e
e

nro
w

s.

8.
D

o
w

e
have

to
add

m
ethodsto

the
onesgiven

in
the

lab?
I

h
a

d
q

u
ite

a
few

m
o

re
m

e
th

o
d

sin
m

y
so

lu
tio

n
.Yo

u
a

re
n

o
tre

q
u

ire
d

to
a

d
d

m
o

re,bu
tI’m

su
re

it
w

ill
b

e
b

e
tte

rif
yo

u
d

o
.

9.
D

o
w

e
include

the
header(the

0
-

7)in
the

new
C

heckerB
oardorthe

printB
oardm

ethod?oris
it

up
to

us?
N

o
,sto

re
o

n
ly

th
e

ch
e

cke
rb

o
a

rd
sq

u
a

re
s

in
a

n
8

x8
a

rra
y.

P
le

a
sed

o
n

o
tsto

re
th

e
ch

a
ra

cte
rs

a
ro

u
n

d
it.

W
h

e
th

e
ryo

u
p

rin
tth

e
h

e
a

d
e

rin
sid

e
p

rin
tB

o
a

rd
()o

r
n

o
tis

u
p

to
yo

u
,bu

tit
m

a
ke

sm
o

stse
n

seth
e

re
–

th
a

t’s
w

h
a

tth
e

m
ove

sp
a

ra
m

e
te

ris
fo

r.
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10.
C

an
w

e
rem

ove/changethe
com

m
entsin

the
skeletonprogram

?
Ye

s,yo
u

ca
n

re
p

la
ceth

e
m

w
ith

yo
u

ro
w

n
.

11.
H

ow
can

m
a
k
e
M
o
v
e
(
)

changethe
board,even

thoughthe
return

type
is
v
o
i
d

?
A

n
y

m
e

th
o

dca
n

m
o

d
ifyth

e
co

n
te

n
tso

fa
n

a
rra

y
p

a
sse

da
s

a
p

a
ra

m
e

te
r,a

n
d

th
e

sem
o

d
ifica

tio
n

sw
ill

p
e

rsisteve
n

a
fte

rle
a

vin
g

th
e

m
e

th
o

d
.Ja

va
d

o
e

sn
o

tp
a

ssa
“co

p
y

o
fth

e
a

rra
y”

to
a

m
e

th
o

d
,it

se
n

d
s

a
“co

p
y

o
fth

e
re

fe
re

n
ceto

a
n

a
rra

y”,
w

h
ich

is
a

d
iffe

re
n

tb
e

a
st.

12.
T

he
m

ethodsi
s
S
l
i
d
e
M
o
v
e
(
)

and
i
s
J
u
m
p
M
o
v
e
(
)

don’thave
the

currentplayerorboardaspa-
ram

eters.H
ow

can
they

checkif
it’s

a
valid

m
ove?

Yo
u

sh
o

u
ld

o
n

ly
ch

e
ck

th
a

tth
e

co
o

rd
in

a
te

p
a

irs
ca

n
re

p
re

se
n

ta
slid

e
o

r
ju

m
p

m
ove

o
n

th
e

ch
e

cke
r-

b
o

a
rd

(in
d

e
p

e
n

d
e

n
tofexa

ctly
w

h
e

re
th

e
cu

rre
n

tp
ie

ce
sa

re
).Ve

rifyin
g

th
a

tth
e

so
u

rce
h

a
sth

e
co

rre
ct

p
la

ye
rp

ie
ceo

n
it,

fo
r

exa
m

p
le,ca

n
b

e
d

o
n

ee
lsew

h
e

re.

13.
W

hat’s
an
A
r
r
a
y
I
n
d
e
x
O
u
t
O
f
B
o
u
n
d
s
E
x
c
e
p
t
i
o
n

error?
T

h
is

is
a

ru
n

tim
e

e
rro

r
yo

u
rp

rog
ra

m
h

a
s

m
a

d
ew

h
e

n
a

cce
ssin

ga
n

a
rra

y
e

le
m

e
n

t.S
p

e
cifica

lly,
th

e
a

rra
y

in
d

ex
u

se
d
is

to
o

sm
a

ll(i.e.,
n

eg
a

tive
)o

r
to

o
la

rge
(b

eyo
n

d
th

e
e

n
d

o
f
th

e
a

rra
y).

T
h

e
e

rro
r

m
e

ssage
sh

o
u

ldg
ive

yo
u

a
n

id
e

a
w

h
e

re
th

e
e

rro
r

o
ccu

rre
d

(a
listo

fm
e

th
o

d
sca

lle
d

,p
e

rh
a

p
sth

e
lin

e
n

u
m

b
e

rs).
To

d
e

bu
g,

yo
u

ca
n

try
p

rin
tin

g
th

e
a

rra
y

in
d

ex
va

lu
e

sb
e

fo
re

yo
u

a
cce

ssth
e

a
rra

y.
T

h
is

e
rro

r
isn

’tto
o

h
a

rd
to

fix,o
n

ceyo
u

fig
u

re
o

u
tw

h
e

re
th

e
e

rro
r

is
h

a
p

p
e

n
in

g.

14.
H

ow
do

I
usec

o
m
p
u
t
e
S
c
o
r
e
(
)

becausep
r
i
n
t
B
o
a
r
d
(
)

doesn’thave
the

playerasa
param

eter!
Yo

u
m

u
stca

llc
o
m
p
u
t
e
S
c
o
r
e
(
)

tw
ice,o

n
cefo

re
a

ch
p

la
ye

r.
N

o
,d

o
n

’tp
rin

tth
e

sco
re

in
c
o
m
p
u
t
e
S
c
o
r
e
(
)

,
ju

stre
tu

rn
th

e
sco

re.

15.
D

o
I

printM
o
v
e
s
:

5
or
M
o
v
e
:

5
?

U
se

th
e

firsto
n

e.

16.
H

ow
often

is
the

m
o
v
e

increm
ented?

In
cre

m
e

n
tit

o
n

ce
a

fte
reve

ry
m

ove
(e

ith
e

rre
d

o
r

w
h

ite
).A

fte
rtw

o
m

ove
s,re

d
a

n
d

w
h

ite
h

a
ve

e
a

ch
h

a
d

o
n

e
tu

rn
.

17.
H

ow
often

do
I

printthe
board?

P
rin

tit
a

fte
reve

ry
m

ove
is

m
a

d
e.

D
o

n
o

tp
rin

tit
if

a
n

in
co

rre
ctm

ove
is

e
n

te
re

d
.

18.
H

ow
do

I
printthe

boardw
ith

the
rightspacing?

T
h

e
p

rin
tB

o
a

rd
()

co
d

ew
a

sa
d

d
e

dto
/sh

a
re

/co
p

y/a
p

s1
05/L

a
b4

.java
fo

r
yo

u
.

19.
C

an
w

e
printoutextra

stuff?
Ye

s!
If

yo
u

d
o

p
rin

t
extra

stu
ff,

p
la

ce
it

o
n

its
o

w
n

lin
e.

O
u

r
p

rog
ra

m
w

ill
o

n
ly

b
e

lo
o

kin
g

fo
r

th
e

sp
e

cia
llin

e
s

w
e

to
ld

yo
u

to
p

rin
t.

8
W

hat
to

subm
it

Y
ou

m
ustsubm

ityour
C
h
e
c
k
e
r
s
.
j
a
v
a

,
S
t
d
i
n
.
j
a
v
a

,
and

your
2

testing
files,

t
e
s
t
0
.
e
a
s
y

and
t
e
s
t
1
.
e
a
s
y

.
P

leasesubm
it

your
easy-to-read

testcases.W
e

w
ill

convert
them

.
If

you
w

rote
any

otherclasses,placethem
in

theirow
n
.
j
a
v
a

file
and

subm
itthem

asw
ell.

c
o
m
p
u
t
e
r
.
e
c
f
%

s
u
b
m
i
t
a
p
s
1
0
5
f
4
C
h
e
c
k
e
r
s
.
j
a
v
a

S
t
d
i
n
.
j
a
v
a
t
e
s
t
0
.
e
a
s
y
t
e
s
t
1
.
e
a
s
y
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