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(To
be

com
pleted

before
your

lab
period,w

eek
of

O
ctober

4)

O
bjective

To
introduce

m
ethods

as
a

w
ay

to
organize

your
program

,and
to

practice
the

basics
of

Java
program

m
ing.

1
A

B
ank

A
ccountM

anagem
entP

rogram

Y
ou

are
to

constructa
program

thatis
to

be
used

to
keep

track
ofthe

balances
oftw

o
bank

accounts:
a

savings
accountand

a
chequing

account.
T

he
program

w
illallow

for
deposits,w

ithdraw
als

and
interestpaym

ents
to

be
m

ade
on

either
account.

To
begin

w
ith,the

program
w

illinitialize
the

balance
of

each
accountto

$0.
T

he
program

w
illthen

con-
tinuously

prom
ptthe

user
to

selectan
action.

T
he

choices
w

illbe
to

m
ake

a
deposit,to

m
ake

a
w

ithdraw
al,

to
calculate

and
depositinterest,or

to
quit

the
program

.
If

either
of

the
firstthree

options
are

selected,the
useris

asked
w

hich
accountthe

action
is

applied
to.E

ach
ofthe

deposit,w
ithdraw

aland
interestcalcula-

tions
actions

should
be

im
plem

ented
as

a
separate

m
ethod

thattakes
the

currentbalance
ofthe

account
as

one
of

its
param

eters
and

returns
the

m
odified

balance
as

its
result.

E
ach

m
ethod

m
ay

have
other

param
eters,in

addition
to

the
currentbalance,if

you
desire.

Y
ou

m
ustnotuse

globalvariables.T
hatis,allvariables

referenced
m

ustbe
declared

w
ithin

the
body

ofa
m

ethod
(betw

een
the

{
and

}
characters)oras

a
param

eterto
the

m
ethod

(betw
een

the
(

and
)

characters
that

occurafterthe
m

ethod
nam

e).
Furtherm

ore,the
tw

o
variables

w
hich

you
w

illuse
to

store
the

currentbalance
ofeach

accountm
ustbe

declared
in

the
body

ofm
a
i
n

.Y
ou

w
illbe

penalized
ifyou

do
notstructure

your
program

in
this

w
ay.

T
he

deposit
m

ethod
w

illprom
ptfor

a
depositam

ount,and
then

return
the

new
accountbalance.

If
the

depositis
a

negative
value,ask

for
a

new
am

ount.
T

he
w

ithdraw
alm

ethod
w

illprom
ptfor

a
w

ithdraw
alvalue,and

return
the

new
accountbalance.

If
the

w
ithdraw

alis
negative

or
greater

than
the

accountbalance,ask
for

new
am

ount.
T

he
interestm

ethod
w

illcalculate
the

interestearned
on

the
accountand

return
the

new
balance.

Since
interestshould

only
be

calculated
at

regular
intervals,the

interest
calculation

w
ould

be
used

only
by

bank
em

ployees.To
preventan

unauthorized
userfrom

asking
forinterest,this

com
m

and
should

be
protected

by
a

num
ericalpassw

ord.
T

he
passw

ord
num

bercan
be

a
constanthard-coded

into
your

program
;w

hen
the

user
requests

an
interestcalculation,your

program
should

prom
ptthe

user
for

the
passw

ord,and
check

it.
T

he
tw

o
accounts

have
separate

interestrates,w
hich

you
m

ay
hard-code

in
the

program
as

constants.
It

is
bestto

pass
this

as
a

param
eterto

your
interestm

ethod.
To

calculate
the

interest,apply
the

interestrate
to

the
low

estaccountbalance
since

the
lasttim

e
interestw

as
applied.

N
ote

thatno
interestw

illbe
earned

the

1

firsttim
e,because

the
opening

balance
is

alw
ays

zero.
H

ow
ever,the

bank
em

ployee
m

ay
ask

for
interestto

be
credited

as
often

as
desired.

A
n

exam
ple

of
the

use
ofthe

program
is

show
n

below
.

T
he

program
should

accepteitherupperorlow
er

case
letters

to
specify

term
ination,e.g.,either

Q
or

q
for

(Q
)uit.

-
-
-
B
a
n
k
A
c
c
o
u
n
t
M
a
n
a
g
e
m
e
n
t
P
r
o
g
r
a
m
-
-
-

I
n
t
e
r
a
c
t
i
o
n
:
(
W
)
i
t
h
d
r
a
w
a
l
,
(
D
)
e
p
o
s
i
t
,
(
I
)
n
t
e
r
e
s
t
o
r
(
Q
)
u
i
t
?
D

(
S
)
a
v
i
n
g
s
o
r
(
C
)
h
e
q
u
i
n
g
?
s

A
m
o
u
n
t
o
f
d
e
p
o
s
i
t
?
1
2
0
0

S
a
v
i
n
g
s
a
c
c
o
u
n
t
b
a
l
a
n
c
e
:
$
1
2
0
0
.
0
0

I
n
t
e
r
a
c
t
i
o
n
:
(
W
)
i
t
h
d
r
a
w
a
l
,
(
D
)
e
p
o
s
i
t
,
(
I
)
n
t
e
r
e
s
t
o
r
(
Q
)
u
i
t
?
I

P
l
e
a
s
e
e
n
t
e
r
s
p
e
c
i
a
l
p
a
s
s
w
o
r
d
:
7
6
5
6
7

I
n
t
e
r
e
s
t
A
c
c
e
s
s
A
l
l
o
w
e
d
.

(
S
)
a
v
i
n
g
s
o
r
(
C
)
h
e
q
u
i
n
g
?
c

2
.
5
%
i
n
t
e
r
e
s
t
a
p
p
l
i
e
d
t
o
$
0
.
0
0
=
$
0
.
0
0

C
h
e
q
u
i
n
g
a
c
c
o
u
n
t
b
a
l
a
n
c
e
:
$
0
.
0
0

I
n
t
e
r
a
c
t
i
o
n
:
(
W
)
i
t
h
d
r
a
w
a
l
,
(
D
)
e
p
o
s
i
t
,
(
I
)
n
t
e
r
e
s
t
o
r
(
Q
)
u
i
t
?
d

(
S
)
a
v
i
n
g
s
o
r
(
C
)
h
e
q
u
i
n
g
?
c

A
m
o
u
n
t
o
f
d
e
p
o
s
i
t
?
2
0
0
0

C
h
e
q
u
i
n
g
a
c
c
o
u
n
t
b
a
l
a
n
c
e
:
$
2
0
0
0
.
0
0

I
n
t
e
r
a
c
t
i
o
n
:
(
W
)
i
t
h
d
r
a
w
a
l
,
(
D
)
e
p
o
s
i
t
,
(
I
)
n
t
e
r
e
s
t
o
r
(
Q
)
u
i
t
?
I

P
l
e
a
s
e
e
n
t
e
r
s
p
e
c
i
a
l
p
a
s
s
w
o
r
d
:
7
7
8
8
7

I
n
t
e
r
e
s
t
A
c
c
e
s
s
D
e
n
i
e
d
.

I
n
t
e
r
a
c
t
i
o
n
:
(
W
)
i
t
h
d
r
a
w
a
l
,
(
D
)
e
p
o
s
i
t
,
(
I
)
n
t
e
r
e
s
t
o
r
(
Q
)
u
i
t
?
I

P
l
e
a
s
e
e
n
t
e
r
s
p
e
c
i
a
l
p
a
s
s
w
o
r
d
:
7
6
5
6
7

I
n
t
e
r
e
s
t
A
c
c
e
s
s
A
l
l
o
w
e
d
.

(
S
)
a
v
i
n
g
s
o
r
(
C
)
h
e
q
u
i
n
g
?
s

1
.
5
%
i
n
t
e
r
e
s
t
a
p
p
l
i
e
d
t
o
$
0
.
0
0
=
$
0
.
0
0

S
a
v
i
n
g
s
a
c
c
o
u
n
t
b
a
l
a
n
c
e
:
$
1
2
0
0
.
0
0

I
n
t
e
r
a
c
t
i
o
n
:
(
W
)
i
t
h
d
r
a
w
a
l
,
(
D
)
e
p
o
s
i
t
,
(
I
)
n
t
e
r
e
s
t
o
r
(
Q
)
u
i
t
?
I

P
l
e
a
s
e
e
n
t
e
r
s
p
e
c
i
a
l
p
a
s
s
w
o
r
d
:
7
6
5
6
7

I
n
t
e
r
e
s
t
A
c
c
e
s
s
A
l
l
o
w
e
d
.

(
S
)
a
v
i
n
g
s
o
r
(
C
)
h
e
q
u
i
n
g
?
s

1
.
5
%
i
n
t
e
r
e
s
t
a
p
p
l
i
e
d
t
o
$
1
2
0
0
.
0
0
=
$
1
8
.
0
0

S
a
v
i
n
g
s
a
c
c
o
u
n
t
b
a
l
a
n
c
e
:
$
1
2
1
8
.
0
0

I
n
t
e
r
a
c
t
i
o
n
:
(
W
)
i
t
h
d
r
a
w
a
l
,
(
D
)
e
p
o
s
i
t
,
(
I
)
n
t
e
r
e
s
t
o
r
(
Q
)
u
i
t
?
I

P
l
e
a
s
e
e
n
t
e
r
s
p
e
c
i
a
l
p
a
s
s
w
o
r
d
:
7
6
5
6
7

I
n
t
e
r
e
s
t
A
c
c
e
s
s
A
l
l
o
w
e
d
.

(
S
)
a
v
i
n
g
s
o
r
(
C
)
h
e
q
u
i
n
g
?
s

1
.
5
%
i
n
t
e
r
e
s
t
a
p
p
l
i
e
d
t
o
$
1
2
1
8
.
0
0
=
$
1
8
.
2
7

S
a
v
i
n
g
s
a
c
c
o
u
n
t
b
a
l
a
n
c
e
:
$
1
2
3
6
.
2
7

I
n
t
e
r
a
c
t
i
o
n
:
(
W
)
i
t
h
d
r
a
w
a
l
,
(
D
)
e
p
o
s
i
t
,
(
I
)
n
t
e
r
e
s
t
o
r
(
Q
)
u
i
t
?
q

S
a
v
i
n
g
s
a
c
c
o
u
n
t
b
a
l
a
n
c
e
:
$
1
2
3
6
.
2
7

C
h
e
q
u
i
n
g
a
c
c
o
u
n
t
b
a
l
a
n
c
e
:
$
2
0
0
0
.
0
0

E
n
d
o
f
P
r
o
g
r
a
m

2



2
H

ints
and

N
otes

T
he

bank
accountshould

nothold
fractionsofa

penny
afterapplying

interest,and
users

should
notbe

allow
ed

to
depositor

w
ithdraw

fractions
of

a
penny.

To
properly

accountfor
this,store

the
bank

account
balance

as
an

integer
representing

the
num

berof
cents

in
the

account(rather
than

the
num

berof
dollars).

H
ow

ever,
w

hen
printing

the
accountbalance,itm

ustbe
printed

in
dollars

(don’t
w

orry
if

you
can’tprintoutallof

the
trailing

zeros
after

the
decim

al).
L

ikew
ise,

deposits
and

w
ithdraw

als
should

be
done

in
dollar

units.
For

exam
ple,inside

your
program

,convertto
cents

by
m

ultiplying
by

100
and

casting
the

result
to

an
i
n
t

as
follow

s:

d
o
u
b
l
e
d
o
l
l
a
r
s
=
S
t
d
i
n
.
g
e
t
D
o
u
b
l
e
(
)
;

i
n
t
c
e
n
t
s
=
(
i
n
t
)
(
d
o
l
l
a
r
s
*
1
0
0
)
;

In
addition

to
the

routines
S
t
d
i
n
.
g
e
t
I
n
t
(
)

and
S
t
d
i
n
.
g
e
t
D
o
u
b
l
e
(
)

,w
hich

return
an
i
n
t

and
d
o
u
b
l
e

type,respectively,you
w

illalso
need

to
use

S
t
d
i
n
.
g
e
t
C
h
a
r
(
)

,w
hich

returns
a

char
type.

Just
like

i
n
t

and
d
o
u
b
l
e

variables,you
can

create
c
h
a
r

variables.T
hese

c
h
a
r

variables
can

be
com

pared
to

other
c
h
a
r

variables,or
com

pared
to

single
characters

w
hich

you
m

ustplace
inside

single
quotes

in
your

program
.

T
he
A
v
e
r
a
g
e
.
j
a
v
a

program
from

lab
3

used
c
h
a
r

variables,as
does

the
follow

ing
exam

ple.
N

otice
the

use
of

single
quotes

to
representone

character,and
how

both
Q

and
q

m
ustbe

handled
separately.

/
/
T
h
i
s
p
r
o
g
r
a
m
w
r
i
t
e
s
a
p
r
o
m
p
t
t
o
t
h
e
s
c
r
e
e
n
,

/
/
a
s
k
i
n
g
t
h
e
u
s
e
r
t
o
t
y
p
e
Q
t
o
q
u
i
t
.

W
h
e
n
t
h
e

/
/
u
s
e
r
f
i
n
a
l
l
y
t
y
p
e
s
Q
a
n
d
E
N
T
E
R
,
t
h
e
p
r
o
g
r
a
m

/
/
p
r
i
n
t
s
a
n
o
t
h
e
r
m
e
s
s
a
g
e
a
n
d
t
h
e
n
q
u
i
t
s
.

c
l
a
s
s
P
r
o
m
p
t
F
o
r
Q
C
h
a
r

{
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
)

{
c
h
a
r
i
n
p
u
t
C
h
a
r
;

d
o
{

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
(
"
E
n
t
e
r
Q
t
o
q
u
i
t
:
"
)
;

i
n
p
u
t
C
h
a
r
=
S
t
d
i
n
.
g
e
t
C
h
a
r
(
)
;

}
w
h
i
l
e
(
i
n
p
u
t
C
h
a
r
!
=
’
Q
’
&
&
i
n
p
u
t
C
h
a
r
!
=
’
q
’
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
"
W
e
’
r
e
d
o
n
e
n
o
w
,
t
h
a
n
k
s
f
o
r
t
y
p
i
n
g
Q
.
"
)
;

}
}

3

3
Solution

to
L

ab
2,P

art
4

/
/
A
s
k
f
o
r
d
o
l
l
a
r
a
n
d
c
e
n
t
s
v
a
l
u
e
s
.

/
/
C
o
m
p
u
t
e
h
o
w
m
a
n
y
c
o
i
n
s
a
r
e
n
e
e
d
e
d

/
/
t
o
m
a
k
e
u
p
t
h
a
t
v
a
l
u
e
.

c
l
a
s
s
C
h
a
n
g
e

{
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
d
o
l
l
a
r
s
,
c
e
n
t
s
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
"
A
C
h
a
n
g
e
M
a
k
i
n
g
P
r
o
g
r
a
m
"
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
(
"
H
o
w
m
a
n
y
d
o
l
l
a
r
s
?
"
)
;

d
o
l
l
a
r
s
=
S
t
d
i
n
.
g
e
t
I
n
t
(
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
(
"
H
o
w
m
a
n
y
c
e
n
t
s
?
"
)
;

c
e
n
t
s
=
S
t
d
i
n
.
g
e
t
I
n
t
(
)
;

/
/
c
o
m
p
u
t
e
t
o
t
a
l
v
a
l
u
e

/
/
i
n
c
a
s
e
c
e
n
t
s
>
9
9
,
c
e
n
t
s
<
0
,
e
t
c
.

i
n
t
v
a
l
u
e
=
d
o
l
l
a
r
s
*
1
0
0
+
c
e
n
t
s
;

/
/
r
e
c
o
m
p
u
t
e
d
o
l
l
a
r
s
a
n
d
c
e
n
t
s
,

/
/
i
n
c
a
s
e
c
e
n
t
s
>
9
9
,
c
e
n
t
s
<
0
,
e
t
c
.

d
o
l
l
a
r
s
=
v
a
l
u
e
/
1
0
0
;

c
e
n
t
s

=
v
a
l
u
e
%
1
0
0
;

i
n
t
t
o
o
n
i
e
s

=
d
o
l
l
a
r
s
/
2
;

i
n
t
l
o
o
n
i
e
s

=
d
o
l
l
a
r
s
%
2
;

i
n
t
q
u
a
r
t
e
r
s
=
c
e
n
t
s
/
2
5
;

i
n
t
d
i
m
e
s

=
(
c
e
n
t
s
%
2
5
)
/
1
0
;

i
n
t
n
i
c
k
e
l
s

=
(
(
c
e
n
t
s
-
q
u
a
r
t
e
r
s
*
2
5
)
%
1
0
)
/
5
;

i
n
t
p
e
n
n
i
e
s

=
(
c
e
n
t
s
%
5
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t

(
"
T
o
t
a
l
v
a
l
u
e
$
"
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t

(
d
o
l
l
a
r
s
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t

(
"
.
"
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
c
e
n
t
s
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t

(
"
Y
o
u
w
i
l
l
n
e
e
d
"
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t

(
t
o
o
n
i
e
s
)
;

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

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t

(
"
Y
o
u
w
i
l
l
n
e
e
d
"
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t

(
l
o
o
n
i
e
s
)
;

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

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t

(
"
Y
o
u
w
i
l
l
n
e
e
d
"
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t

(
q
u
a
r
t
e
r
s
)
;

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

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t

(
"
Y
o
u
w
i
l
l
n
e
e
d
"
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t

(
d
i
m
e
s
)
;

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

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t

(
"
Y
o
u
w
i
l
l
n
e
e
d
"
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t

(
n
i
c
k
e
l
s
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
"
N
i
c
k
e
l
s
"
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t

(
"
Y
o
u
w
i
l
l
n
e
e
d
"
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t

(
p
e
n
n
i
e
s
)
;

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

}
}
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