
U
N

IV
E

R
SIT

Y
O

F
T

O
R

O
N

T
O

FA
C

U
LT

Y
O

F
A

PPL
IE

D
SC

IE
N

C
E

A
N

D
E

N
G

IN
E

E
R

IN
G

A
PS105

—
C

om
puter

Fundam
entals

Q
uiz

#1
O

ctober
4,1999,6:10–7:30

p.m
.,80

m
inutes

E
xam

Type
A

:
T

his
is

a
“closed

book”
exam

ination;no
aids

are
perm

itted.

N
o

calculators
are

perm
itted.

T
here

are
a

totalof
80

m
arks

divided
into

17
questions.N

otallquestions
are

of
equalvalue.

W
rite

your
answ

er
in

the
space

thatfollow
s

each
question.

If
m

ore
space

is
required,continue

on
the

back
of

the
page,and

be
sure

to
indicate

on
the

frontthatyou
have

done
so.

T
he

exam
ination

has
12

pages.

Y
ou

m
ay

assum
e

thatthe
standard

Java
m

ethodssuch
as
M
a
t
h
.
p
o
w
(
)

are
available,as

w
ellas

the
follow

ing
S
t
d
i
n

m
ethods

are
available:

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

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

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

N
am

e

C
ircle

your
lecture

section:
L

0101
or

L
0102

or
L

0103

StudentN
um

ber

Q
uestion

#
1

2
3

4
5

6
7

8
9

M
arks

Q
uestion

#
10

11
12

13
14

15
16

17
T

O
T

A
L

(80)

M
arks

1

Q
uestion

1
[11

m
arks]

T
he

statem
ents

below
allrelate

to
the

Java
program

m
ing

language.C
ircle

the
appropriate

answ
er,indicating

w
hether

the
statem

entis
either

true
or

false.

E
ach

correctansw
er

is
w

orth
1

m
ark.

Illegible
answ

ers
w

illbe
m

arked
as

incorrect.

Statem
ent

T
rue

False

A
.Java

is
strongly

typed
T

rue
False

B
.T

he
!

operator
is

higher
precedence

than
*

T
rue

False

C
.A

n
i
n
t

in
Java

is
stored

using
64

bits
T

rue
False

D
.T

he
com

piler
finds

allsyntax
errors

T
rue

False

E
.Y

ou
m

ustdeclare
allvariables

atthe
beginning

of
your

m
ethod

T
rue

False

F.A
llJava

m
ethods

m
ustcontain

a
r
e
t
u
r
n

statem
ent

T
rue

False

G
.A

w
h
i
l
e

loop
m

ay
execute

its
body

zero
tim

es
T

rue
False

H
.Floating-pointnum

bers
can

representany
realnum

ber
T

rue
False

I.T
he

num
ber

of
e
l
s
e

keyw
ords

in
a

program
is

alw
ays

less
than

the
num

ber
of
i
f

keyw
ords

T
rue

False

J.T
he

U
nix

com
m

and
to

change
to

your
hom

e
directory

is
c
d
.
.

T
rue

False

K
.T

he
%

operator
com

putes
rem

ainder
T

rue
False

2



Q
uestions

#2
and

#3
refer

to
the

Java
program

below
:

c
l
a
s
s
H
e
l
l
o

{
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
)

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

(
"
H
e
l
l
o
"
)
;

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

}
}

Q
uestion

2
[3

m
arks]

If
this

program
is

com
piled

and
executed,w

hatw
illitprint?

Q
uestion

3
[3

m
arks]

T
he

program
m

ust
be

stored
in

a
file

to
be

com
piled.

E
xplain

how
w

ould
you

create
that

file
on

E
C

F
and

w
hatyou

w
ould

nam
e

it.

Q
uestion

4
[3

m
arks]

A
ssum

e
that

in
your

hom
e

directory
you

have
a

directory
called

a
p
s
1
0
5

and
that

a
p
s
1
0
5

contains
files

called
A
.
j
a
v
a

and
A
.
c
l
a
s
s

.
G

ive
a

sequence
of

U
N

IX
com

m
ands

to
do

the
follow

ing:

1.
setyour

w
orking

directory
to

the
a
p
s
1
0
5

directory

2.
renam

e
A
.
j
a
v
a

to
B
.
j
a
v
a

3.
run

the
program

A
.
c
l
a
s
s

3

Q
uestion

5
[3

m
arks]

W
hatis

the
purpose

of
m

em
ory

in
a

com
puter

system
(20

w
ords

or
less)?

Q
uestion

6
[3

m
arks]

W
hatis

Java
bytecode?

W
hatis

the
Java

VirtualM
achine

(JV
M

)?
H

ow
are

these
tw

o
things

related?
(30

w
ords

or
less)

Q
uestion

7
[3

m
arks]

G
ive

a
usefulexam

ple
of

lazy
evaluation

is
and

explain
w

hy
itis

useful.

4



Q
uestion

8
[2

m
arks]

G
ive

a
good

reason
for

w
riting

com
m

ents
in

your
program

.

Q
uestion

9
[4

m
arks]

W
hatis

the
outputof

the
follow

ing
Java

program
?

c
l
a
s
s
E
x
p
r
e
s
s
i
o
n
s

{
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
)

{
S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
5
/
4
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
5
.
0
/
4
.
0
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
(
8
/
3
*
2
+
1
)
/
2
.
0
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
1
+
3
*
3
0
/
6
%
4
-
2
)
;

}
}

Q
uestion

10
[3

m
arks]

U
sing

a
Java

f
o
r

loop,precisely
rew

rite
the

follow
ing

Java
code

fragm
ent.

B
e

careful.

i
n
t
i
n
d
e
x
=
1
;

w
h
i
l
e
(
i
n
d
e
x
<
1
0
)
{

i
n
d
e
x
=
i
n
d
e
x
+
1
;

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

}

5

Q
uestion

11
[6

m
arks]

In
the

follow
ing

Java
program

,there
are

exactly
6

errors
thatpreventitfrom

com
piling.Find

as
m

any
as

you
can

and
correctthem

in
the

sim
plestw

ay
you

can
think

of.
D

o
nottry

to
understand

w
hatthe

program
does.

W
arning:

this
is

tricky,and
you

w
illlose

m
arks

if
you

identify
a

correctthing
as

an
error

(butyou
w

on’tgo
below

zero
m

arks).

c
l
a
s
s
C
o
m
p
i
l
e
r
T
e
s
t

{
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
a
=
S
t
d
i
n
.
g
e
t
I
n
t
(
)
;

i
n
t
b

=
a

%
1
3
.
0
;

b
o
o
l
e
a
n
c
=
(
a
>
b
)
;

S
y
s
t
e
m
.
p
r
i
n
t
(
"
T
h
e
a
n
s
w
e
r
i
s
)
;

d
o
{
b
o
o
l
e
a
n
d
=
(
a
>
b
*
2
-
4
3
)
;

i
f
(
!
d
|
|
!
c
)

a
=
(
2
*
a
+
1
)
/
3
;

e
l
s
e
a
=
a
+
1
;
;

b
=
b
-
a
;

d
=
!
d
;

c
=
(
a
=
b
)
;

}
w
h
i
l
e
(
c

&
&
b
>
0
)

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

}
}

6



Q
uestion

12
[6

m
arks]

W
hatis

the
outputof

the
follow

ing
program

?
U

se
the

table
below

to
help

you
show

your
w

ork
(you

should
nothave

to
use

the
w

hole
table).

c
l
a
s
s
T
r
a
c
i
n
g
T
e
s
t

{
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
a
=
7
,
b
=
5
;

d
o
{
i
f
(
a
>
0
)
{

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

a
=
a
-
b
;

}
e
l
s
e
{

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

b
=
b
-
a
;

}
}
w
h
i
l
e
(
b

+
a
<
1
0
)
;

}
}

Program

�

�

�
�
�

prints
new

�

new

�

��
�

�
��

Initially
7

5

Iteration
1

Iteration
2

Iteration
3

Iteration
4

Iteration
5

Iteration
6

Iteration
7

Iteration
8

Iteration
9

Iteration
10

Iteration
11

7

Q
uestion

13
[6

m
arks]

W
rite

a
Java

program
thatrepeatedly

asks
the

userfornonnegative
d
o
u
b
l
e

floating-pointnum
bers

(�
� �
� ).

U
pon

entering
a

negative
num

ber,the
program

should
printoutthe

sm
allest

value
entered

by
the

user,not
including

the
negative

num
ber

itself.
Y

ou
m

ay
assum

e
atleastone

nonnegative
num

ber
w

illalw
ays

be
en-

tered.c
l
a
s
s
S
m
a
l
l
e
s
t
N
u
m
b
e
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
)

{}
}

8



Q
uestion

14
[6

m
arks]

W
rite

a
Java

m
ethod

called
d
r
a
w
T
r
i
a
n
g
l
e

that
contains

an
integer

param
eter	

.
It

draw
s

a
triangular

pattern
of

asterisks
“*”

w
ith

an
interior

of
spaces,spanning

a
totalof	

row
s

and

	

colum
ns.

Y
our

m
ethod

m
ay

assum
e

that	
�

� .
For

exam
ple,if	

w
as

5
the

outputw
ould

be:

**
*
*
*

*
*

*
*
*
*
*

H
ow

ever,if	

w
as

1,the
outputw

ould
be:

*

c
l
a
s
s
P
r
i
n
t
S
t
a
r
s

{
p
u
b
l
i
c
s
t
a
t
i
c
v
o
i
d
d
r
a
w
T
r
i
a
n
g
l
e
(
i
n
t
n
)

{}
}

9

Q
uestion

15
[6

m
arks]

A
perfectnum

beris
a

positive
integerforw

hich
the

sum
ofthe

positive
divisors

less
than

the
num

beris
equal

to
the

num
ber

itself.
A

s
an

exam
ple,the

num
ber

28
is

perfectbecause
1,2,4,7,and

14
are

the
divisors

and
1

+
2

+
4

+
7

+
14

=
28.

W
rite

a
Java

m
ethod

i
s
P
e
r
f
e
c
t

thattakes
an

integer	

as
a

param
eterand

returns
t
r
u
e

only
if	

is
perfect.

c
l
a
s
s
N
u
m
b
e
r
P
r
o
p
e
r
t
i
e
s

{
p
u
b
l
i
c
s
t
a
t
i
c
b
o
o
l
e
a
n
i
s
P
e
r
f
e
c
t
(
i
n
t
n
)

{}
}

10



Q
uestion

16
[6

m
arks]

Y
ou

are
asked

to
w

rite
a

single
Java

m
ethod

to
help

govern
the

dice
gam

e
of

craps.
In

the
gam

e,a
player

rolls
tw

o
regular

six-sided
dice

and
enters

the
total(betw

een
2

and
12)

into
the

com
puter,w

hich
w

illdecide
w

hetherthe
playerhas

w
on

or
not.

T
he

playerw
ins

ifthe
firstrollis

a
7

or
11,butloses

if
the

firstrollis
a

2,
3,or

12.
O

therw
ise,the

player
m

ustm
ake

additionalrolls
untilthey

m
atch

the
firstroll,in

w
hich

case
they

w
in,or

untilthey
rolla

7,in
w

hich
case

they
lose.

Y
our

m
ethod,

nam
ed

i
s
W
i
n
n
i
n
g
R
o
l
l

,
bases

its
decision

on
inspecting

tw
o

integer
param

eters,the
value

of
the

f
i
r
s
t
R
o
l
l

and
the

value
of

any
follow

ing
r
o
l
l

.
Y

ou
m

ay
assum

e
that

r
o
l
l

holds
-1

if
only

the
firstrollhas

been
m

ade,otherw
ise

itholds
the

latestvalue
rolled

by
the

player.
Y

our
m

ethod
m

ust
return

t
r
u
e

only
if

the
user

has
w

on
the

gam
e,otherw

ise
itm

ustreturn
f
a
l
s
e

.

c
l
a
s
s
C
r
a
p
s

{
p
u
b
l
i
c
s
t
a
t
i
c
b
o
o
l
e
a
n
i
s
W
i
n
n
i
n
g
R
o
l
l
(
i
n
t
f
i
r
s
t
R
o
l
l
,
i
n
t
r
o
l
l
)

{}
}

11

Q
uestion

17
[6

m
arks]

A
ny

positive
integer	

can
be

uniquely
w

ritten
as

a
sequence

ofdigits
�� 
� 

�� ���

� 
�� 
�

in
an

arbitrary
base

�

such
that

	
�


� �
��


� 

� �

� 

�� ���

�

� �

��

� �

�

w
here

the


� ,�
�


�
�

�

,are
integer

values
representing

the
digits

of
the

new
base.

W
rite

a
Java

m
ethod

e
x
t
r
a
c
t
D
i
g
i
t

thattakes� , �

,and

	

as
integerparam

eters
and

returns
� ,the

� ��

digitof	

using
base

�

.
Y

ou
m

ay
assum

e
thatonly

sane
param

etervalues
are

given
to

your
m

ethod
(ie,�

�
� ,	

�
� ,�

�
� ).

H
int:

you
can

use
integer

arithm
etic

and
convertthe

resultofM
ath.pow

()
to

an
integer

as
follow

s:

i
n
t
B
c
u
b
e
d
=
(
i
n
t
)
M
a
t
h
.
p
o
w
(
B
,
3
)
;

W
rite

your
m

ethod
below

.

c
l
a
s
s
B
a
s
e
A
r
i
t
h
m
e
t
i
c

{
p
u
b
l
i
c
s
t
a
t
i
c
i
n
t
e
x
t
r
a
c
t
D
i
g
i
t
(
i
n
t
i
,
i
n
t
n
,
i
n
t
B
)

{}
}

12


