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C
om

puter
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L
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O

bjects
and

C
lasses

Fall1999

(To
be

com
pleted

before
your

lab
period,w

eek
of

O
ctober

25)

O
bjective:

To
learn

the
fundam

entals
of

object-oriented
program

m
ing.

1
A

Sim
ple

O
bject

U
sing

the
program

skeleton
provided

below
,you

are
to

im
plem

enta
class

w
hich

represents
a

calendar
year.

A
ll

that
you

need
to

do
is

to
fill

in
the

m
ethod

stubs
w

hich
are

provided
since

no
additional

variables
or

m
ethods

are
needed.

O
nce

you
have

com
pleted

the
Y
e
a
r

class,create
a
D
e
m
o

class
w

ith
a
m
a
i
n

m
ethod.

Y
ourm

a
i
n

should
prom

ptthe
userto

enteran
integervalue

and
use

itto
instantiate

a
new

Y
e
a
r

object.T
hen

you
w

illuse
the

i
s
L
e
a
p
Y
e
a
r

and
c
e
n
t
u
r
y

m
ethods

to
display

som
e

properties
of

the
object.

Printout
appropriate

m
essages

like:
1
9
9
7
i
s
n
o
t
a
l
e
a
p
y
e
a
r
.

and
1
9
9
7
i
s
i
n
c
e
n
t
u
r
y
2
0
.

A
yearis

a
leap

yearifitis
before

1582
and

itis
evenly

divisible
by

4
(eg.

4,8,1000,1580).
A

fter1582,
years

w
hich

are
evenly

divisible
by

4
are

leap
years,exceptforthe

centuries
(eg.

1800,1900)w
hich

are
not,

unless
the

century
is

evenly
divisible

by
400

(eg.
2000)

w
hich

is
a

leap
year.

Itshould
be

an
error

for
your

class
to

representyears
before

the
year

0.
Y

ears
0

to
99

are
considered

as
the

firstcentury,100
to

199
as

the
second

century,and
so

on.

c
l
a
s
s
Y
e
a
r

{
p
r
i
v
a
t
e
i
n
t
y
e
a
r
;

Y
e
a
r
(
i
n
t
y
)
{

/
/
P
U
T
C
O
D
E
H
E
R
E

}p
u
b
l
i
c
b
o
o
l
e
a
n
i
s
L
e
a
p
Y
e
a
r
(
)
{

/
/
P
U
T
C
O
D
E
H
E
R
E

}p
u
b
l
i
c
i
n
t
c
e
n
t
u
r
y
(
)
{

/
/
P
U
T
C
O
D
E
H
E
R
E
(
)

}

}
/
/
e
n
d
o
f
c
l
a
s
s
Y
e
a
r

1

2
B

ank
A

ccountM
anagem

ent–
R

evisited

Forthis
lab,you

are
to

m
odify

yoursolution
to

lab
#4

to
use

objects.Y
ourprogram

w
illsim

ulate
a

bank
w

ith
a

lim
ited

num
ber

of
accounts.

2.1
B

ank
C

lass

T
he

bank
itselfw

illbe
represented

by
a

class
containing

the
m

ethod
m
a
i
n

as
w

illas
a

class
variable

to
hold

an
array

of
accountobjects.

Since
your

bank
only

has
one

em
ployee,w

ho
can

only
m

anage
a

fixed
num

ber
of

accounts,you
should

use
an

accountarray
of

length
100.

N
otallof

the
accounts

w
illbe

created
atonce

(see
below

).
E

ach
bank

accountw
illhave

an
accountnum

ber
representing

its
location

in
the

bank
array.

T
he

m
a
i
n

m
ethod

w
ill

do
like

before,
prom

pting
the

user
for

a
transaction

to
perform

(deposit,w
ith-

draw
,etc).

For
each

transaction,a
proper

accountnum
ber

m
ustalso

be
entered.

Y
ou

should
add

three
m

ore
transaction

types:

1.
O

pen
a

new
accountand

ask
w

hetheritis
to

be
a

savings
orchequing

account.O
nce

opened,the
bank

guarantees
thatthe

interestrate
on

your
accountw

illnever
change.

2.
Set

interest
rates

to
be

used
for

any
new

ly
opened

accounts
—

you
m

ust
ask

for
tw

o
rates,one

for
savings

and
one

for
chequing.

3.
T

ransfer
to

m
ove

funds
from

one
accountto

another.

4.
B

alance
Inquiry

to
check

the
funds

in
an

account.

O
ther

C
hanges

To
increase

the
security

atthe
bank,alltransactions

w
illnow

require
the

entry
ofa

passw
ord,w

hich
w

illnow
be

a
S
t
r
i
n
g

value.
W

hen
interestis

applied,it
should

be
applied

to
all

open
accounts.

W
hen

asking
the

user
for

a
dollar

value,ask
for

dollars
and

cents
separately

as
integers.

2.2
A

ccountC
lass

E
ach

accountm
ustkeep

track
ofits

accountnum
ber,interestrate,the

currentbalance
(in

cents),and
the

m
in-

im
um

balance
since

interestw
as

lastapplied.A
s

w
ell,they

should
have

a
charactervariable

containing
either

’
S
’

indicating
this

is
a

savings
accountor’

C
’

indicating
a

chequing
account.Y

ou
should

selectappropriate
visibility

m
odifiers

for
the

variables
contained

in
the

accountclass,and
you

m
ay

add
additionalvariables

if
you

desire.To
properly

apply
the

principlesofobjectoriented
program

m
ing,each

accountw
illsupply

atleast
the

follow
ing

m
ethods:

d
e
p
o
s
i
t

,w
i
t
h
d
r
a
w

,t
r
a
n
s
f
e
r
F
r
o
m

,g
e
t
B
a
l
a
n
c
e

,and
p
a
y
I
n
t
e
r
e
s
t

.
Y

ou
m

ustdecide
on

the
param

eters
required

for
these

m
ethods.

T
he

constructor
for

this
class

w
ill

have
as

param
eters

any
values

necessary
for

initializing
the

instance
variables

of
the

class.

2.3
O

ptionalP
art

1.
Investigate

the
use

ofthe
A

PI’s
V
e
c
t
o
r

class
w

hich
perm

its
dynam

ically
sized

arrays
to

be
used.T

his
w

ould
rem

ove
the

100
accountlim

ityou
currently

have.

2.
Im

prove
the

program
by

adding
a
C
u
s
t
o
m
e
r

class.M
odify

the
A
c
c
o
u
n
t

class
to

store
an

index
into

an
array

of
custom

ers.
E

ach
custom

er
objectshould

also
have

an
array

of
references

to
the

accounts
thatthey

‘ow
n’.

Y
ou

w
illneed

to
add

an
option

to
add

custom
ers

to
the

custom
er

array.

3.
C

reate
an

array
of
T
e
l
l
e
r

objects,each
w

ith
theirow

n
passw

ord
and

nam
e.

H
ave

the
system

require
a

teller
to

log
on

prior
to

perform
ing

any
transactions.

2


