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C
om

puter
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A
ssignm

ent#4:
O

bjects
and

C
lasses

W
inter

1999

(To
be

com
pleted

for
your

lab
period

February
1/2)

O
bjective:

To
learn

the
fundam

entals
of

object-based
program

m
ing.

1
A

B
ank

A
ccountM

anagem
entP

rogram

T
his

part
is

optional
and

w
ill

not
be

m
arked.

D
oing

it
w

ill
help

you
understand

the
differences

betw
een

objects
and

static
m

ethods.
M

odify
your

assignm
ent#3

to
use

an
A

ccountobject.
T

he
objectw

illcontain
all

of
the

state
variables

aboutthe
account,such

as
its

balance,low
estbalance

since
interestw

as
applied,and

the
interestrate.

R
em

em
ber

to
keep

these
variables

p
r
i
v
a
t
e

to
the

class.

2
A

R
ationalC

lass

W
rite

a
class

R
a
t
i
o
n
a
l

forpeform
ing

arithm
etic

w
ith

fractions.
A

rationalobjectuses
an

integer
for

the
num

erator
and

another
integer

for
the

denom
inator.

W
rite

the
follow

ing
m

ethods
for

the
R
a
t
i
o
n
a
l

class:

1.
p
u
b
l
i
c
v
o
i
d
a
d
d
(
R
a
t
i
o
n
a
l
)

adds
another

rationalto
this

one

2.
p
u
b
l
i
c
v
o
i
d
s
u
b
t
r
a
c
t
(
R
a
t
i
o
n
a
l
)

subtracts
another

rationalfrom
this

one

3.
p
u
b
l
i
c
v
o
i
d
m
u
l
t
i
p
l
y
(
R
a
t
i
o
n
a
l
)

m
ultiplies

another
rationalto

this
one

4.
p
u
b
l
i
c
v
o
i
d
d
i
v
i
d
e
(
R
a
t
i
o
n
a
l
)

divides
another

rationalfrom
this

one
(note:

bew
are

ofinteger
division!

use
m

ultiplication
instead)

5.
p
u
b
l
i
c
v
o
i
d
r
e
d
u
c
e
(
)

rem
oves

com
m

on
factors

from
the

num
erator

and
denom

ina-
tor

6.
p
u
b
l
i
c
d
o
u
b
l
e
e
v
a
l
(
)

returns
a

double
(num

erator
divided

by
denom

inator)

7.
p
u
b
l
i
c
s
t
a
t
i
c
R
a
t
i
o
n
a
l
g
e
t
R
a
t
i
o
n
a
l
(
S
t
r
i
n
g
)

printsString
asa

prom
pt,asks

for
the

num
erator

and
denom

inator,returns
a

R
ationalobject

1

8.
p
u
b
l
i
c
S
t
r
i
n
g
t
o
S
t
r
i
n
g
(
)

returns
a

string,”3/8”
for

exam
ple

9.
p
u
b
l
i
c
R
a
t
i
o
n
a
l
(
)

defaultconstructor

10.
p
u
b
l
i
c
R
a
t
i
o
n
a
l
(
i
n
t
n
u
m
e
r
a
t
o
r
,
i
n
t
d
e
n
o
m
i
n
a
t
o
r
)

constructorgiving
initialnum

erator,denom
inatorvalues

W
rite

a
short

m
ain

routine
w

hich
accesses

these
m

ethods.
L

ike
the

bank
accountprogram

,it
should

rem
em

ber
one

rationalnum
ber

and
ask

you
if

you
w

antto
add,subtract,m

ultiple,divide,
reduce,print,or

evaluate
to

this
rationalnum

ber.
For

+
–*/,itm

ustprom
ptyou

for
the

num
erator

and
denom

inatorof
anotherrationalnum

berto
operate

w
ith.

T
he

reduce()
m

ethod
should

only
rem

ove
com

m
on

factors;itdoes
notprintoutany

result.
In-

stead,the
print

option
w

illcall
the

toString()
m

ethod
and

printthe
result.

T
he

evaluate()
m

ethod
returns

the
value

of
fraction

as
a

double,and
the

m
ain

program
should

printthis
result.

2


