
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
Solutions

February
5,1999,4-5

p.m
.

Q
uestions

#1
and

#2
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
l
n
(
"
H
e
l
l
o
w
o
r
l
d
!
"
)
;

}
}

Q
uestion

1
[5

m
arks]

If
this

program
is

com
piled

and
executed,w

hatw
illitprint?

H
e
l
l
o
w
o
r
l
d
!

Q
uestion

2
[5

m
arks]

To
be

com
piled

and
executed

the
program

m
ustbe

stored
in

a
file.

W
hatshould

the
nam

e
ofthe

file
be?

W
hat

is
the

U
N

IX
com

m
and

sequence
for

com
piling

and
executing

the
program

?

F
or

this
exam

ple:
Filenam

e:
H
e
l
l
o
.
j
a
v
a

j
a
v
a
c
H
e
l
l
o
.
j
a
v
a

j
a
v
a
H
e
l
l
o

In
general:

Filenam
e:

C
lassN

am
e.
j
a
v
a

j
a
v
a
c

C
lassN

am
e.
j
a
v
a

j
a
v
a

C
lassN

am
e

1

Q
uestion

3
[5

m
arks]

A
ssum

e
thatin

yourhom
e

directory
you

have
a

directory
called

a
s
s
i
g
n
1

and
thata

s
s
i
g
n
1

contains
a

file
called

T
e
s
t
.
j
a
v
a

.
G

ive
a

sequence
of

U
N

IX
com

m
ands

to
do

the
follow

ing:

1.
setyour

w
orking

directory
to

your
hom

e
directory;

2.
create

a
directory

called
a
s
s
i
g
n
2

in
your

hom
e

directory;
3.

copy
the

file
from

T
e
s
t
.
j
a
v
a

in
a
s
s
i
g
n
1

to
a
s
s
i
g
n
2

;
4.

listthe
contents

of
a
s
s
i
g
n
2

.

c
d
˜

m
k
d
i
r
a
s
s
i
g
n
2

c
p
a
s
s
i
g
n
1
/
T
e
s
t
.
j
a
v
a
a
s
s
i
g
n
2

l
s
a
s
s
i
g
n
2

Q
uestion

4
[5

m
arks]

W
hatare

the
3

essentialcom
ponents

of
a

com
puter

system
?

B
riefly

describe
the

role
of

each
com

ponent(about5
w

ords
each).

C
entralP

rocessing
U

nit
brains,executes

instructions,com
putes

arithm
etic

(e.g.
IntelPentium

processor)
Input/O

uput
w

ays
for

com
puter

to
interactw

ith
its

environm
ent

(e.g.
m

onitor,keyboard)
M

em
ory

System
stores

program
s

(instructions),data
(e.g.

R
A

M
,hard

drive)

For
questions

#5
to

#10,indicate
w

hatthe
Java

program
w

illprintif
itis

com
piled

and
executed.

Q
uestion

5
[5

m
arks]

c
l
a
s
s
A

{
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

(
"
I
"
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
"
t
’
s
t
r
u
e
t
h
a
t
"
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
"
1
"
)
;

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
(
1
)
;

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

(
"
2
"
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
"
R
i
g
h
t
?
"
)
;

}
}

I
t
’
s
t
r
u
e
t
h
a
t

1
+
1

-
-2
R
i
g
h
t
?

2
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[5

m
arks]

c
l
a
s
s
B

{
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
(
(
6
-
1
5
/
3
)
+
9
*
2
/
3
/
2
)
;

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

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
3
.
5
/
2
)
;

}
}

421
.
7
5

Q
uestion

7
[5

m
arks]

c
l
a
s
s
C

{
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
)

{
d
o
u
b
l
e
x
;

x
=
8
.
5
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
M
a
t
h
.
f
l
o
o
r
(
x
)
/
2
)
;

}
}

4
.
0

3

Q
uestion
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[5

m
arks]

c
l
a
s
s
D

{
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
,
b
;

a
=
2
3
;

b
=
7
;

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

i
f
(
a
%
b
>
3
)
;

i
f
(
a
!
=
3

&
&
b
=
=
7
)

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

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

}
}T
h
e
a
n
s
w
e
r
i
s
y
e
s

Q
uestion

9
[5

m
arks]

c
l
a
s
s
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
i
;

f
o
r
(
i
=
0
;
i
<
5
;
i
+
+
)
;

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

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
"
I
d
i
d
n
o
t
f
o
r
g
e
t
.
"
)
;

}
}I

m
u
s
t
n
o
t
f
o
r
g
e
t
s
e
m
i
c
o
l
o
n
s
.

I
d
i
d
n
o
t
f
o
r
g
e
t
.

4
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[5

m
arks]

c
l
a
s
s
F

{
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
i
=
0
;

w
h
i
l
e
(
i
<
1
0
)
{

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

i
f
(
i
=
=
4

|
|
i
=
=
9
)

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

i
+
+
;

}

}
}0
1
2
3
4

5
6
7
8
9

Q
uestion
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m
arks]

R
ew

rite
the

program
in

question
#10

using
a
d
o

loop
instead

of
a
w
h
i
l
e

loop

c
l
a
s
s
G

{
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
i
=
0
;

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

i
f
(
i
=
=
4

|
|
i
=
=
9
)

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

i
+
+
;

}
w
h
i
l
e
(
i
<

1
0
)
;

}
}

5

Q
uestion

12
[5

m
arks]

In
the

follow
ing

Java
program

,there
are

betw
een

5
and

10
errors.

Find
as

m
any

as
you

can
and

correctthem
in

the
sim

plestw
ay

you
can

think
of.

1
.

c
l
a
s
s
H
{

2
.

p
u
b
l
i
c
s
t
a
t
i
c
v
i
o
d
m
a
i
n
(
S
t
r
i
n
g
[
]
a
r
g
s
)
{

3
.

{
4
.

i
n
t
y
;

5
.

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

6
.

d
o
u
b
l
e
c
=
M
a
t
h
.
m
a
x
(
S
t
d
i
n
.
g
e
t
D
o
u
b
l
e
,
b
)
;

7
.

f
o
r
(
y
=
0
;
y
<
c
;
y
+
=
M
a
t
h
.
s
q
r
t
(
a
)
)

8
.

{
9
.

i
f
(
a
<
y
<
c
)

1
0
.

i
f
(
b
<
a
!
=
a
=
=
3
)

1
1
.

S
y
s
t
e
m
.
o
u
t
.
s
q
r
t
(
c
)
;

1
2
.

e
l
s
e
c
-
=
a
;

1
3
.

e
l
s
e
c
+
=
b
;

1
4
.

M
a
t
h
.
f
l
o
o
r
(
y
)
;

1
5
.

}
1
6
.

}
1
7
.
}

A
nsw

er
line

2
the

w
ord

’v
o
i
d

’
is

m
ispelled

’v
i
o
d

’
line

2,3
tw

o
opening

braces
’� ’

for
m
a
i
n
(
)

.
T

his
is

notan
error

by
itself,exceptthat’c

l
a
s
s
H

’
now

m
isses

its
’� ’

line
4

on
line

7,y
is

used
as

a
double

(adding
M
a
t
h
.
s
q
r
t
(
)

),so
change

y
to

a
d
o
u
b
l
e

line
6

parentheses
forgotten

in
the

callto
’S
t
d
i
n
.
g
e
t
D
o
u
b
l
e
(
)

’
line

9
com

pound
condition

expressed
incorrectly

line
10

type
error

because
!=

and
=

=
have

sam
e

precedence
line

11
no

such
m

ethod
’S
y
s
t
e
m
.
o
u
t
.
s
q
r
t
(
d
o
u
b
l
e
)’

line
14

T
he

resultof
M
a
t
h
.
f
l
o
o
r
(
y
)

is
notused;assign

the
resultto

a
variable,or

rem
ove

it

1
.

c
l
a
s
s
H
{

2
.

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
)

3
.

{
4
.

d
o
u
b
l
e
y
;

5
.

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

6
.

d
o
u
b
l
e
c
=
M
a
t
h
.
m
a
x
(
S
t
d
i
n
.
g
e
t
D
o
u
b
l
e
(
)
,
b
)
;

7
.

f
o
r
(
y
=
0
;
y
<
c
;
y
+
=
M
a
t
h
.
s
q
r
t
(
a
)
)

8
.

{
9
.

i
f
(
a
<
y
&
&
y
<
c
)

1
0
.

i
f
(
b
<
a
!
=
(
a
=
=
3
)
)

1
1
.

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

1
2
.

e
l
s
e
c
-
=
a
;

1
3
.

e
l
s
e
c
+
=
b
;

1
4
.

/
/
M
a
t
h
.
f
l
o
o
r
(
y
)
;

1
5
.

}
1
6
.

}
1
7
.
}

6
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m
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C
onsider

the
follow

ing
Java

variable
declarations:

i
n
t
i
;

/
/
3
2
b
i
t
s
o
f
s
t
o
r
a
g
e

d
o
u
b
l
e
x
;

/
/
6
4
b
i
t
s
o
f
s
t
o
r
a
g
e

b
o
o
l
e
a
n
b
;

/
/
1
b
i
t
o
f
s
t
o
r
a
g
e

H
ow

m
any

bits
of

storage
does

each
variable

require?

Q
uestion

14
[5

m
arks]

W
hatdoes

itm
ean

ifa
Java

m
ethod

is
declared

as
s
t
a
t
i
c

?
W

hatare
the

restrictions
on

s
t
a
t
i
c

m
ethods?

(30
w

ords
or

less)

A
static

m
ethod

is
a

m
ethod

thatcan
be

called
w

ithouthaving
to

instantiate
an

object(i.e.,create
an

instance)
of

the
class

to
w

hich
itbelongs.

Static
m

ethods
are

called
by

specifying
the

class
nam

e
follow

ed
by

the
m

ethod
nam

e
(e.g.

M
a
t
h
.
s
q
r
t
(
)

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

).
W

ithout
a

reference
to

som
e

specific
object,static

m
ethods

cannotaccessinstance
variables

orcallinstance
m

ethods
(i.e.,variables

or
m

ethods
declared

in
a

class
thatare

notstatic).

Q
uestion
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[5

m
arks]

W
hatis

the
difference

betw
een

syntax
and

sem
antics

of
a

program
m

ing
language?

(20
w

ords
or

less)
W

hattype
of

errors
w

illa
com

piler,such
as
j
a
v
a
c

,alw
ays

identify
for

you?

T
he

syntax
ofa

program
m

ing
language

is
the

gram
m

arofthe
language,a

setofrules
governing

the
w

ords
and

sym
bols

you
can

use
in

your
program

and
how

they
are

arranged.

Sem
antics

of
a

program
m

ing
language

describes
w

hata
statem

entin
the

language
does,giving

the
statem

entm
eaning.

For
exam

ple,the
sem

antics
tell

us
that

the
statem

ent
a
=
b
;

m
eans

the
value

of
b

is
copied

into
a

.

A
statem

entlike
a
=
b
+
c
;

has
correctsyntax,butthere

is
a

sem
antic

error
if
a

is
an
i
n
t

and
b

or
c

are
d
o
u
b
l
e

.
T

he
sem

antics
define

w
hatthe

+
operatorm

eans
if
b

and
c

are
of

type
S
t
r
i
n
g

versus
w

hatitm
eans

if
they

are
of

type
i
n
t

.

T
he

sem
antics

for
a

language
m

ustbe
precise

and
unam

biguous;every
line

of
code

in
yourpro-

gram
m

usthave
w

ell-defined,predictable
behaviour.

A
com

piler
w

illalw
ays

identify
syntax

errors
in

your
program

.
H

ow
ever,itis

incorrectto
state

thata
com

piler
w

illonly
identify

syntax
errors,since

itcan
identify

sem
antic

errors
as

w
ell.

7
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m
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C
om

plete
the

follow
ing

Java
program

by
w

riting
a

m
ethod

i
s
L
e
a
p
Y
e
a
r

that
calculates

w
hether

a
given

year
is

a
leap

year
(i.e.,has

366
days)

or
not.

A
llyears

thatare
evenly

divisible
by

4
are

leap
years,except

the
century

years
after1582

thatare
evenly

divisible
by

100.
H

ow
ever,ofthe

century
years

after1582,those
evenly

divisible
by

400
are

leap
years.

For
exam

ple,1900
is

nota
leap

year
but1200,1500,and

2000
are.

T
he

m
ethod

should
take

an
i
n
t

param
eter,called

y
e
a
r

,and
return

a
b
o
o
l
e
a
n

result.

c
l
a
s
s
W
{

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

{

i
f
(
y
e
a
r
%
4

!
=
0
)

r
e
t
u
r
n
f
a
l
s
e
;

/
/
y
r
s
N
O
T
d
i
v
i
s
i
b
l
e
b
y
4
a
r
e
n
o
t
L
Y

i
f
(
y
e
a
r
<
=
1
5
8
2
)

r
e
t
u
r
n
t
r
u
e
;

/
/
y
r
s
d
i
v
.
b
y
4
,
b
e
f
o
r
e
(
i
n
c
l
u
d
i
n
g
)
1
5
8
2
,
a
r
e
L
Y

i
f
(
y
e
a
r
%
4
0
0
=
=
0
)

r
e
t
u
r
n
t
r
u
e
;

/
/
y
r
s
d
i
v
.
b
y
4
0
0
,
a
f
t
e
r
1
5
8
2
,
a
r
e
L
Y

i
f
(
y
e
a
r
%
1
0
0
=
=
0
)

r
e
t
u
r
n
f
a
l
s
e
;

/
/
c
e
n
t
u
r
y
y
e
a
r
s
N
O
T
d
i
v
.
b
y
4
0
0
,
a
f
t
e
r
1
5
8
2
,
a
r
e
n
o
t
L
Y

r
e
t
u
r
n
t
r
u
e
;

/
/
o
t
h
e
r
d
i
v
.
-
b
y
-
4
y
e
a
r
s
a
r
e
L
Y

}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
y
;

w
h
i
l
e
(
t
r
u
e
)
{

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

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

i
f
(
y
<
0
)
b
r
e
a
k
;

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

(
"
I
s
i
t
a
l
e
a
p
y
e
a
r
?
"
)
;

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

}
}

}
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[5

m
arks]

W
rite

a
Java

program
thatprom

pts
for

an
integer

�

and
prints

outa
righttriangle

pattern
of

”*”
characters,

w
ith

the
tw

o
perpendicular

sides
of

length

�

.
A

n
exam

ple
of

the
execution

of
the

program
is

show
n

below
.

B
e

sure
to

printyourtriangle
in

the
sam

e
orientation

as
show

n.T
he

inputtyped
by

the
useris

show
n

in
bold.

E
n
t
e
r
a
n
i
n
t
e
g
e
r
:

4

*
*
*

*
*
*

*
*
*
*

c
l
a
s
s
X
{

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
(
"
E
n
t
e
r
a
n
i
n
t
e
g
e
r
:
"
)
;

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

/
/
i
t
e
r
a
t
e
o
v
e
r
t
h
e
n
u
m
b
e
r
o
f
r
o
w
s

i
n
t
r
o
w
;

f
o
r
(
r
o
w
=
0
;
r
o
w
<
n
;
r
o
w
+
+
)
{

/
/
p
r
i
n
t
t
h
e
s
p
a
c
e
s
f
o
r
t
h
i
s
r
o
w

i
n
t
c
o
l
u
m
n
;

f
o
r
(
c
o
l
u
m
n
=
0
;
c
o
l
u
m
n
<
(
n
-
r
o
w
-
1
)
;
c
o
l
u
m
n
+
+
)

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

/
/
p
r
i
n
t
t
h
e
"
*
"
s
f
o
r
t
h
i
s
r
o
w

/
/
w
e
c
a
n
a
s
s
e
r
t
:

c
o
l
u
m
n
=
=
(
n
-
r
o
w
-
1
)
h
e
r
e

f
o
r
(
;
c
o
l
u
m
n
<
n
;
c
o
l
u
m
n
+
+
)

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

/
/
e
n
d
t
h
e
l
i
n
e
t
o
b
e
g
i
n
t
h
e
n
e
x
t
r
o
w

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

}
}

}
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[5

m
arks]

W
rite

tw
o

Java
m

ethods,Y
.
m
a
x
(
a
,
b
)

and
Y
.
m
i
n
(
a
,
b
)

w
hich

acceptd
o
u
b
l
e

param
eters

and
return

a
d
o
u
b
l
e

resultcorresponding
to

the
m

axim
um

orm
inim

um
of

�

and

� .
D

o
notuse

any
i
f

statem
ents,rather

use
M
a
t
h
.
a
b
s
(
)

and
properties

of
the

forum
ula

� �
�

�� �

��

�

to
com

pute
your

answ
er.

D
o

notw
rite

a
m

ain()
m

ethod.

c
l
a
s
s
Y
{

p
u
b
l
i
c
s
t
a
t
i
c
d
o
u
b
l
e
m
a
x
(
d
o
u
b
l
e
a
,
d
o
u
b
l
e
b
)
{

r
e
t
u
r
n
(
M
a
t
h
.
a
b
s
(
a
-
b
)
+
a
+
b
)
/

2
;

}p
u
b
l
i
c
s
t
a
t
i
c
d
o
u
b
l
e
m
i
n
(
d
o
u
b
l
e
a
,
d
o
u
b
l
e
b
)
{

r
e
t
u
r
n
(
a
+

b
-
M
a
t
h
.
a
b
s
(
a
-
b
)
)
/

2
;

/
/
a
l
t
e
r
n
a
t
i
v
e
l
y
:

/
/

r
e
t
u
r
n
(

a
+
b
-
m
a
x
(
a
,
b
)
)
;

}

}
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[10

m
arks]

C
om

plete
the

follow
ing

Java
program

using
objects.

T
he

goalis
to

rem
em

ber
the

num
ber

entered
only

if
it

has
a

larger
fractionalpartthan

any
other

num
ber

entered
so

far.
T

he
testing

program
,and

exam
ple

output
from

the
program

,are
show

n
below

.
T

he
inputtyped

by
the

user
is

show
n

in
bold.

W
rite

your
class

B
i
g
F
r
a
c
t
i
o
n

on
the

nextpage.
Inside

the
class,w

rite
any

instance
variables,a

con-
structor,and

the
instance

m
ethod,s

a
v
e
B
i
g
g
e
r
F
r
a
c
t
i
o
n
(
B
i
g
F
r
a
c
t
i
o
n
)

,w
hich

rem
em

bersthe
num

-
ber

w
ith

the
larger

fractionaland
prints

itout.

p
u
b
l
i
c
c
l
a
s
s
B
i
g
F
r
a
c
t
i
o
n
T
e
s
t

{
/
/
t
h
i
s
i
s
t
h
e
t
e
s
t
p
r
o
g
r
a
m
f
o
r
c
l
a
s
s
B
i
g
F
r
a
c
t
i
o
n

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
)

{
B
i
g
F
r
a
c
t
i
o
n
b
i
g
=
n
e
w
B
i
g
F
r
a
c
t
i
o
n
(
0
.
0
)
;

w
h
i
l
e
(
t
r
u
e
)
{

/
/
g
e
t
a
d
o
u
b
l
e
n
u
m
b
e
r
f
r
o
m
t
h
e
u
s
e
r

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
(
"
E
n
t
e
r
a
d
o
u
b
l
e
n
u
m
b
e
r
:
"
)
;

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

i
f
(
u
s
e
r
I
n
p
u
t
=
=
0
.
0
)

b
r
e
a
k
;

/
/
r
e
m
e
m
b
e
r
t
h
e
n
u
m
b
e
r
w
i
t
h
t
h
e
b
i
g
g
e
r
f
r
a
c
t
i
o
n

/
/
d
o
n
’
t
f
o
r
g
e
t
t
o
p
r
i
n
t
i
t
i
n
s
i
d
e
t
h
e
m
e
t
h
o
d

B
i
g
F
r
a
c
t
i
o
n
o
t
h
e
r
=
n
e
w
B
i
g
F
r
a
c
t
i
o
n
(
u
s
e
r
I
n
p
u
t
)
;

b
i
g
.
s
a
v
e
B
i
g
g
e
r
F
r
a
c
t
i
o
n
(
o
t
h
e
r
)
;

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

}
}

E
n
t
e
r
a
d
o
u
b
l
e
n
u
m
b
e
r
:

5
0
.
0

E
n
t
e
r
a
d
o
u
b
l
e
n
u
m
b
e
r
:

3.25
3
.
2
5

E
n
t
e
r
a
d
o
u
b
l
e
n
u
m
b
e
r
:

1.3
1
.
3

E
n
t
e
r
a
d
o
u
b
l
e
n
u
m
b
e
r
:

5.1
1
.
3

E
n
t
e
r
a
d
o
u
b
l
e
n
u
m
b
e
r
:

3.3
1
.
3

E
n
t
e
r
a
d
o
u
b
l
e
n
u
m
b
e
r
:

-1.7
-
1
.
7

E
n
t
e
r
a
d
o
u
b
l
e
n
u
m
b
e
r
:

0
D
o
n
e
.

11

p
u
b
l
i
c
c
l
a
s
s
B
i
g
F
r
a
c
t
i
o
n
{

/
/
r
e
m
e
m
b
e
r
t
h
e
n
u
m
b
e
r
w
i
t
h
t
h
e
l
a
r
g
e
s
t
f
r
a
c
t
i
o
n
a
l
p
a
r
t

p
r
i
v
a
t
e
d
o
u
b
l
e
b
i
g
g
e
s
t
;

p
u
b
l
i
c
B
i
g
F
r
a
c
t
i
o
n
(
d
o
u
b
l
e
i
n
i
t
V
a
l
)
{

b
i
g
g
e
s
t
=
i
n
i
t
V
a
l
;

}/
/
c
o
m
p
u
t
e
j
u
s
t
t
h
e
f
r
a
c
t
i
o
n
a
l
p
a
r
t
.

/
/
b
e
c
a
r
e
f
u
l
a
b
o
u
t
n
e
g
a
t
i
v
e
n
u
m
b
e
r
s
.
.
.
t
a
k
e
M
a
t
h
.
a
b
s
(
)

p
r
i
v
a
t
e
d
o
u
b
l
e
c
a
l
c
F
r
a
c
t
P
a
r
t
(
)
{

/
/

c
o
m
p
u
t
e
s
i
z
e
o
f
f
r
a
c
t
i
o
n
a
l
p
a
r
t
:

/
/

|
x
|
-

f
l
o
o
r
(
|
x
|
)

d
o
u
b
l
e
a
b
s
X
=
M
a
t
h
.
a
b
s
(
b
i
g
g
e
s
t
)
;

r
e
t
u
r
n
a
b
s
X
-
M
a
t
h
.
f
l
o
o
r
(
a
b
s
X
)
;

}p
u
b
l
i
c
v
o
i
d
s
a
v
e
B
i
g
g
e
r
F
r
a
c
t
i
o
n
(
B
i
g
F
r
a
c
t
i
o
n
o
t
h
e
r
)
{

f
i
n
a
l
d
o
u
b
l
e
m
y
F
r
a
c
P
a
r
t

=
c
a
l
c
F
r
a
c
t
P
a
r
t
(
)
;

f
i
n
a
l
d
o
u
b
l
e
o
t
h
e
r
F
r
a
c
P
a
r
t
=
o
t
h
e
r
.
c
a
l
c
F
r
a
c
t
P
a
r
t
(
)
;

i
f
(
o
t
h
e
r
F
r
a
c
P
a
r
t
>
m
y
F
r
a
c
P
a
r
t
)

b
i
g
g
e
s
t
=
o
t
h
e
r
.
b
i
g
g
e
s
t
;

/
/
S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
(
"
T
h
e
b
i
g
g
e
s
t
f
r
a
c
t
i
o
n
a
l
p
a
r
t
s
o
f
a
r
i
s
"
)
;

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

}

}
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