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new
s.

�

m
idterm

#2
changed

to:T
U

E
A

P
R

IL
9

�

hom
ew

ork
#4

w
aspostedyesterday,due:T

H
U

M
A

R
28

–
look

atit
early

–
it’s

notso
easy

�

hom
ew

ork
#3

—
I’ll

run
the

fun
tournam

entoverbreak
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tw
o-dim

ensionalarrays(review
,1).

�

lasttim
e

w
e

talked
abouttw

o-dim
ensionalarraysofcharacters

�

asw
ith

one-dim
ensionalarrays,you

can
have

arrays
ofanything

�

you
can

also
have

m
ore

than
2

dim
ensions,butw

e
w

on’tgo
into

that...

�

you
declarea

2D
arraylik

e
this:

d
o
u
b
l
e
[
]
[
]

a
2
;

�

instantiate
lik

e
this

(for
exam

ple
for

a
4x4

array):
a
2
=

n
e
w
d
o
u
b
l
e
[
4
]
[
4
]
;

�

the
firstdim

ensionis
called

row

�

the
seconddim

ension
is

called
colum

n

�

so
the

elem
entin

the� -th
row

and
the� -th

colum
n

is
accessedlik

e
this:

a
2
[� ]

[� ]
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tw
o-dim

ensionalarrays(review
,2).

�

indiceslook
lik

e
this:

������
	




�

�



���
�


� �� 
�� 
� � �� 
�� �� � �� 
�� �� � �� 
�� �

�
� �� ��� 
� � �� ��� �� � �� ��� �� � �� ��� �

�
� �� ��� 
� � �� ��� �� � �� ��� �� � �� ��� �


� �� �� 
� � �� �� �� � �� �� �� � �� �� �

�

so
typically

you
usetw

o
nestedloopsto

cycle
throughthe���

�

(outerloop)and

������
�

(innerloop)

�

for
exam

ple:

f
o
r

(
i
n
t
i
=
0
;
i
<
s
i
z
e
;

i
+
+
)
{

f
o
r

(
i
n
t
j
=
0
;

j
<
s
i
z
e
;
j
+
+
)

{
.
.
.
d
o
s
o
m
e
t
h
i
n
g

w
i
t
h
a
2
[
i
]
[
j
]
.
.
.

}
/
/
e
n
d
f
o
r
j

(
i
n
n
e
r
,
c
o
l
u
m
n

l
o
o
p
)

}
/
/

e
n
d
f
o
r
i
(
o
u
t
e
r
,

r
o
w
l
o
o
p
)
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form
atting

output.
�

j
a
v
a
.
t
e
x
t
.
D
e
c
i
m
a
l
F
o
r
m
a
t

class

�

usedto
form

atdecim
alnum

bers

�

constructan
objectthathandles

a
form

at

�

usethatform
atto

outputdecim
alnum

bers

�

m
ethodsinclude:

–
D
e
c
i
m
a
l
F
o
r
m
a
t
(

S
t
r
i
n
g

p
a
t
t
e
r
n
)
;

–
v
o
i
d
a
p
p
l
y
P
a
t
t
e
r
n
(

S
t
r
i
n
g

p
a
t
t
e
r
n
)
;

–
S
t
r
i
n
g
f
o
r
m
a
t
(

d
o
u
b
l
e

n
u
m
b
e
r
)
;

�

form
atting

patterns
include:

–
0

usedto
indicate

thata
digitshouldbe

printed,or0
if

thereis
no

digitin
the

num
ber

(i.e.,leading
and

trailing
zeros)

–
#

usedto
indicate

thatif
thereis

a
digitin

the
num

ber,then
it

should
be

printed;
indicatesrounding

if
usedto

the
rightofthe

decim
alpoint

–
e.g.,D

e
c
i
m
a
l
F
o
r
m
a
t

f
m
t
=
n
e
w

D
e
c
i
m
a
l
F
o
r
m
a
t
(

"
#
.
0
0
"
)
;
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exam
ple

using
2D

arraysand
form

attedoutput.

i
m
p
o
r
t
j
a
v
a
.
u
t
i
l
.
R
a
n
d
o
m
;

i
m
p
o
r
t
j
a
v
a
.
t
e
x
t
.
D
e
c
i
m
a
l
F
o
r
m
a
t
;

p
u
b
l
i
c
c
l
a
s
s

e
x
1
5
_
1
{

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
e
c
l
a
r
e

a
n
d
i
n
s
t
a
n
t
i
a
t
e

2
D
a
r
r
a
y

(
4
x
4
)

f
i
n
a
l
i
n
t

s
i
z
e
=
4
;

d
o
u
b
l
e
[
]
[
]

a
2
=
n
e
w
d
o
u
b
l
e
[
s
i
z
e
]
[
s
i
z
e
]
;

/
/
i
n
i
t
i
a
l
i
z
e

a
r
r
a
y
e
l
e
m
e
n
t
s

t
o
r
a
n
d
o
m

n
u
m
b
e
r
s

R
a
n
d
o
m
r
n
d
m

=
n
e
w
R
a
n
d
o
m
(
)
;

f
o
r
(
i
n
t

i
=
0
;
i
<
s
i
z
e
;

i
+
+
)
{

f
o
r
(

i
n
t
j
=
0
;
j
<
s
i
z
e
;

j
+
+
)
{

a
2
[
i
]
[
j
]

=
r
n
d
m
.
n
e
x
t
D
o
u
b
l
e
(
)
;

}
/
/
e
n
d

f
o
r
j

c
s
1
0
0
7
-
s
p
r
i
n
g
2
0
0
2
-
s
k
l
a
r
-
l
e
c
t
1
5

6



}
/
/
e
n
d

f
o
r
i

/
/
o
u
t
p
u
t

a
r
r
a
y
u
s
i
n
g

f
o
r
m
a
t
t
e
d
o
u
t
p
u
t

s
o
t
h
a
t

/
/
i
t
a
l
l

l
i
n
e
s
u
p
n
i
c
e
l
y

D
e
c
i
m
a
l
F
o
r
m
a
t

f
m
t
=
n
e
w

D
e
c
i
m
a
l
F
o
r
m
a
t
(

"
#
.
0
0
"

)
;

f
o
r
(
i
n
t

i
=
0
;
i
<
s
i
z
e
;

i
+
+
)
{

f
o
r
(

i
n
t
j
=
0
;
j
<
s
i
z
e
;

j
+
+
)
{

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

f
m
t
.
f
o
r
m
a
t
(

a
2
[
i
]
[
j
]
)
+
"

"
)
;

}
/
/
e
n
d

f
o
r
j

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

}
/
/
e
n
d

f
o
r
i

}
/
/
e
n
d
o
f

m
a
i
n
(
)

}
/
/
e
n
d
o
f

e
x
1
5
_
1
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keyboardinput(1).
�

j
a
v
a
.
i
o
.
I
n
p
u
t
S
t
r
e
a
m

class

�

m
ethods:

p
u
b
l
i
c

a
b
s
t
r
a
c
t
i
n
t

r
e
a
d
(
)
t
h
r
o
w
s

I
O
E
x
c
e
p
t
i
o
n
;

�

readsa
single

characterfrom
the

keyboard

�

returnsits
A

S
C

IIvalue

�

in
U

N
IX

,� ��
����

key
hasan

A
S

C
IIvalue

of10

�

in
D

O
S

,� ��
����

key
hastw

o
values:carriage

return
and

linefeed,so
specialhandling

is
requred

�

use
U

N
IX

for
your

hom
ew

ork,otherw
ise

the
TA

s
w

ill
have

problem
srunning

it
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keyboardinput(2).
�

here’s
a
K
e
y
b
o
a
r
d

classthatreads
one

characterfrom
the

keyboardand
returns

it:

i
m
p
o
r
t

j
a
v
a
.
i
o
.
*
;

p
u
b
l
i
c

c
l
a
s
s
K
e
y
b
o
a
r
d

{
p
u
b
l
i
c

s
t
a
t
i
c
c
h
a
r

r
e
a
d
c
h
a
r
(
)

{
i
n
t
i
=
0
;

t
r
y
{

i
=
S
y
s
t
e
m
.
i
n
.
r
e
a
d
(
)
;

}c
a
t
c
h
(
I
O
E
x
c
e
p
t
i
o
n

i
o
x
)

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

"
t
h
e
r
e

w
a
s
a
n
e
r
r
o
r
:

"
+
i
o
x
)
;

}r
e
t
u
r
n
(
c
h
a
r
)
i
;

}
/
/
e
n
d
o
f
r
e
a
d
c
h
a
r
(
)

}
/
/

e
n
d
c
l
a
s
s
K
e
y
b
o
a
r
d
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keyboardinput(3).
�

typically
program

prom
pts

the
userfor

input

�

e.g.,p
l
e
a
s
e

t
y
p
e
s
o
m
e
t
h
i
n
g
:

�

then
K
e
y
b
o
a
r
d
.
r
e
a
d
c
h
a
r
(
)

is
called

�� ��
����

is
handled

differently
—

–
it

goesinto
the

inputbuffer

–
butit

also
is

usedto
term

inate
the

input

�

given
the

statem
ent:

c
h
a
r

c
=
K
e
y
b
o
a
r
d
.
r
e
a
d
c
h
a
r
(
)

how
m

any
charactersgo

into
the

inputbuffer?
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keyboardinput(4).
�

w
ill

this
w

ork?

p
u
b
l
i
c

c
l
a
s
s
e
x
1
5
_
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
)

{
c
h
a
r
c
;

b
o
o
l
e
a
n
m
o
r
e

=
t
r
u
e
;

w
h
i
l
e
(
m
o
r
e

)
{

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

"
p
l
e
a
s
e

t
y
p
e
s
o
m
e
t
h
i
n
g
:

"
)
;

c
=
K
e
y
b
o
a
r
d
.
r
e
a
d
c
h
a
r
(
)
;

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

"
c
=
"

+
c
)
;

m
o
r
e
=
(
c

!
=
1
0
)
;

}
}

/
/
e
n
d
o
f
m
a
i
n

}
/
/

e
n
d
c
l
a
s
s
e
x
1
5
_
2

�

how
can

w
e

fix
it?
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exception
handling,in

brief(review
).

�

exam
ple:

t
r
y
{

i
=
S
y
s
t
e
m
.
i
n
.
r
e
a
d
(
)
;

}c
a
t
c
h
(
I
O
E
x
c
e
p
t
i
o
n

i
o
x
)

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

"
t
h
e
r
e

w
a
s
a
n
e
r
r
o
r
:

"
+
i
o
x
)
;

}

�

t
r
y

clausecontains
codew

hich
m

ay
generate

an
exception,i.e.,an

error

�

c
a
t
c
h

clausecontains
codeto

execute
in

casethe
errorhappens;i.e.,w

here
to

go
if

the
exception

getscaught
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stream
s(1).

�

here’s
ourstandard

picture
ofinputand

output:
input	

C
P

U
	

output

�

for
now

,inputcom
esfrom

the
keyboard

and
outputgoesto

the
screen

�

laterin
the

sem
ester,w

e’lllearn
aboutfile

I/O
(input/output)

�

inputand
outputflow

from
and

to
stream

s

�

a
stream

is
an

ordered
sequence

ofbytes

�

they
flow

from
a

source
to

a
destination

�

w
ith

input,the
sourceis

the
keyboard

and
the

destination
is

a
program

�

w
ith

output,the
source

is
a

program
and

the
destination

is
the

screen
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stream
s(2).

�

thusthereare
tw

o
categoriesofstream

s:

–
inputstream

s

–
outputstream

s

�

stream
scan

also
be

subdivided
based

on
theircontent:

–
character

stream
s

(i.e.,text)

–
byte

stream
s

(i.e.,binary
data)

�

ortheirusage:

–
data

stream
s

(e.g.,S
tring

in
m

em
ory,file

on
disk)

–
processing

stream
s

(m
anipulation

ofa
datastream

)

cs1007-spring2002-sklar-lect15
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stream
s(3).

�

classesthathandle
byte

stream
s

–
I
n
p
u
t
S
t
r
e
a
m�

F
i
l
e
I
n
p
u
t
S
t
r
e
a
m

–
O
u
t
p
u
t
S
t
r
e
a
m�

F
i
l
e
O
u
t
p
u
t
S
t
r
e
a
m�

P
r
i
n
t
S
t
r
e
a
m

�

classesthathandle
character

stream
s

–
R
e
a
d
e
r�

B
u
f
f
e
r
e
d
R
e
a
d
e
r

–
W
r
i
t
e
r�

B
u
f
f
e
r
e
d
W
r
i
t
e
r

�

for
exam

ple,in
j
a
v
a
.
l
a
n
g
.
S
y
s
t
e
m

:

–
S
y
s
t
e
m
.
i
n

is
an
I
n
p
u
t
S
t
r
e
a
m

–
S
y
s
t
e
m
.
o
u
t

is
a
P
r
i
n
t
S
t
r
e
a
m
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15



stream
s(4).

�

w
e

can
re-w

rite
ourK

e
y
b
o
a
r
d

classusing
a
B
u
f
f
e
r
e
d
R
e
a
d
e
r

:

i
m
p
o
r
t

j
a
v
a
.
i
o
.
*
;

p
u
b
l
i
c

c
l
a
s
s
K
e
y
b
o
a
r
d
2

{
p
u
b
l
i
c

s
t
a
t
i
c
c
h
a
r

r
e
a
d
c
h
a
r
(
)

{
I
n
p
u
t
S
t
r
e
a
m
R
e
a
d
e
r

i
s
r
=
n
e
w

I
n
p
u
t
S
t
r
e
a
m
R
e
a
d
e
r
(

S
y
s
t
e
m
.
i
n

)
;

B
u
f
f
e
r
e
d
R
e
a
d
e
r

s
t
d
i
n
=
n
e
w

B
u
f
f
e
r
e
d
R
e
a
d
e
r
(

i
s
r
)
;

S
t
r
i
n
g
s
=
n
u
l
l
;

t
r
y
{

s
=
s
t
d
i
n
.
r
e
a
d
L
i
n
e
(
)
;

}c
a
t
c
h
(
I
O
E
x
c
e
p
t
i
o
n

i
o
x
)
{

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

"
t
h
e
r
e

w
a
s
a
n
e
r
r
o
r
:

"
+
i
o
x
)
;

}r
e
t
u
r
n
s
.
c
h
a
r
A
t
(

0
)
;

}
/
/
e
n
d
o
f
r
e
a
d
c
h
a
r
(
)

}
/
/

e
n
d
o
f
c
l
a
s
s

K
e
y
b
o
a
r
d
2
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tw
o-dim

ensionalarrays
ofobjects(1).

�

justlik
e

w
ith

one-dim
ensionalarrays,w

ith
2D

arraysyou
can

also
have

arraysofobjects

�

here’s
an

exam
ple

using
a

classcalled
D
i
c
e

:

i
m
p
o
r
t

j
a
v
a
.
u
t
i
l
.
*
;

p
u
b
l
i
c

c
l
a
s
s
D
i
c
e

{

p
r
i
v
a
t
e

R
a
n
d
o
m

r
a
n
d
o
m
;

p
r
i
v
a
t
e

i
n
t

v
a
l
u
e
;

p
u
b
l
i
c

D
i
c
e
(
R
a
n
d
o
m

r
)
{

r
a
n
d
o
m
=
r
;

r
o
l
l
(
)
;

}
/
/
e
n
d
o
f
D
i
c
e
(
)

c
o
n
s
t
r
u
c
t
o
r

p
u
b
l
i
c

v
o
i
d
r
o
l
l
(
)

{
v
a
l
u
e
=
M
a
t
h
.
a
b
s
(

r
a
n
d
o
m
.
n
e
x
t
I
n
t
(
)

%
6

)
+
1
;

c
s
1
0
0
7
-
s
p
r
i
n
g
2
0
0
2
-
s
k
l
a
r
-
l
e
c
t
1
5

1
7



}
/
/
e
n
d
o
f
r
o
l
l
(
)

m
e
t
h
o
d

p
u
b
l
i
c

i
n
t
g
e
t
V
a
l
u
e
(
)

{
r
e
t
u
r
n
(
v
a
l
u
e

)
;

}
/
/
e
n
d
o
f
g
e
t
V
a
l
u
e
(
)

m
e
t
h
o
d

p
u
b
l
i
c

S
t
r
i
n
g
t
o
S
t
r
i
n
g
(
)

{
r
e
t
u
r
n
(
S
t
r
i
n
g
.
v
a
l
u
e
O
f
(

v
a
l
u
e

)
)
;

}
/
/
e
n
d
o
f
t
o
S
r
i
n
g
(
)

m
e
t
h
o
d

}
/
/

e
n
d
o
f
D
i
c
e

c
l
a
s
s
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tw
o-dim

ensionalarrays
ofobjects(2).

�

here’s
the

m
ain

class:

i
m
p
o
r
t

j
a
v
a
.
u
t
i
l
.
*
;

i
m
p
o
r
t

j
a
v
a
.
i
o
.
*
;

p
u
b
l
i
c

c
l
a
s
s
e
x
1
5
_
3

{

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

n
d
i
c
e

=
0
;

D
i
c
e
[
]
[
]
d
i
c
e
;

R
a
n
d
o
m

r
a
n
d
o
m

=
n
e
w
R
a
n
d
o
m
(
)
;

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

"
h
o
w
m
a
n
y

d
i
c
e
s
h
o
u
l
d

w
e
h
a
v
e
?
"
)
;

I
n
p
u
t
S
t
r
e
a
m
R
e
a
d
e
r

i
s
r
=
n
e
w

I
n
p
u
t
S
t
r
e
a
m
R
e
a
d
e
r
(

S
y
s
t
e
m
.
i
n

)
;

B
u
f
f
e
r
e
d
R
e
a
d
e
r

s
t
d
i
n
=
n
e
w

B
u
f
f
e
r
e
d
R
e
a
d
e
r
(

i
s
r
)
;

S
t
r
i
n
g
s
=
n
u
l
l
;

c
s
1
0
0
7
-
s
p
r
i
n
g
2
0
0
2
-
s
k
l
a
r
-
l
e
c
t
1
5

1
9



t
r
y
{

s
=
s
t
d
i
n
.
r
e
a
d
L
i
n
e
(
)
;

n
d
i
c
e
=
I
n
t
e
g
e
r
.
p
a
r
s
e
I
n
t
(
s
.
t
r
i
m
(
)
)
;

}c
a
t
c
h
(
I
O
E
x
c
e
p
t
i
o
n

i
o
x
)
{

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

"
t
h
e
r
e

w
a
s
a
n
e
r
r
o
r
:

"
+
i
o
x
)
;

S
y
s
t
e
m
.
e
x
i
t
(

1
)
;

}d
i
c
e
=
n
e
w
D
i
c
e
[
n
d
i
c
e
]
[
n
d
i
c
e
]
;

f
o
r
(
i
n
t
i
=
0
;

i
<
n
d
i
c
e
;
i
+
+

)
{

f
o
r
(
i
n
t
j
=
0
;

j
<
n
d
i
c
e
;

j
+
+
)
{

d
i
c
e
[
i
]
[
j
]

=
n
e
w
D
i
c
e
(

r
a
n
d
o
m
)
;

}
}f
o
r
(
i
n
t
i
=
0
;

i
<
n
d
i
c
e
;
i
+
+

)
{

f
o
r
(
i
n
t
j
=
0
;

j
<
n
d
i
c
e
;

j
+
+
)
{

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

d
i
c
e
[
i
]
[
j
]

+
"
"

)
;

}

c
s
1
0
0
7
-
s
p
r
i
n
g
2
0
0
2
-
s
k
l
a
r
-
l
e
c
t
1
5

2
0



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

}

}
/
/
e
n
d
o
f
m
a
i
n
(
)

}
/
/

e
n
d
o
f
c
l
a
s
s

e
x
1
5
_
3

�

notice
thatw

e
are

using
the

B
u
f
f
e
r
e
d
R
e
a
d
e
r

...

�

notice
thatw

e
useS

t
r
i
n
g
.
t
r
i
m
(
)

...

�

notice
thatw

e
useS

y
s
t
e
m
.
e
x
i
t
(

1
)

...

�

notice
thatw

e
instantiate

tw
ice...
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vectors(1).
�

Java
hasa

nice
classw

hich
handlesarraysdynamically:

j
a
v
a
.
u
t
i
l
.
V
e
c
t
o
r

�

the
elem

entsofa
V
e
c
t
o
r

can
be

any
type

ofJava
O
b
j
e
c
t

�

note
thatw

hen
you

fetch
an

elem
entfrom

a
vector,you

have
to

castit
from

a
generic

objectto
the

specificclasstype
the

objectshouldbe
(seeexam

plebelow
)

�

som
em

ethods:

–
constructor:V

e
c
t
o
r
(
)
;

–
p
u
b
l
i
c
v
o
i
d

a
d
d
E
l
e
m
e
n
t
(

O
b
j
e
c
t
o
b
j

)
;

–
p
u
b
l
i
c
v
o
i
d

i
n
s
e
r
t
E
l
e
m
e
n
t
A
t
(

O
b
j
e
c
t

o
b
j
,
i
n
t
i
n
d
e
x

)
;

–
p
u
b
l
i
c
v
o
i
d

r
e
m
o
v
e
E
l
e
m
e
n
t
A
t
(

i
n
t
i
n
d
e
x

)
;

–
p
u
b
l
i
c
v
o
i
d

r
e
m
o
v
e
A
l
l
E
l
e
m
e
n
t
s
(
)
;

–
p
u
b
l
i
c
v
o
i
d

s
e
t
E
l
e
m
e
n
t
A
t
(

O
b
j
e
c
t
o
b
j
,

i
n
t
i
n
d
e
x

)
;

–
p
u
b
l
i
c
O
b
j
e
c
t

e
l
e
m
e
n
t
A
t
(

i
n
t
i
n
d
e
x

)
;

–
p
u
b
l
i
c
i
n
t

s
i
z
e
(
)
;
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vectors(2).
�

let’s
usethe

D
i
c
e

classagain

�

here’s
a

new
m

ain
class:

i
m
p
o
r
t

j
a
v
a
.
u
t
i
l
.
*
;

i
m
p
o
r
t

j
a
v
a
.
i
o
.
*
;

p
u
b
l
i
c

c
l
a
s
s
e
x
1
5
_
4

{

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

n
d
i
c
e

=
0
;

V
e
c
t
o
r
d
i
c
e
;

R
a
n
d
o
m
r
a
n
d
o
m

=
n
e
w
R
a
n
d
o
m
(
)
;

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

"
h
o
w
m
a
n
y

d
i
c
e
s
h
o
u
l
d

w
e
h
a
v
e
?
"
)
;

I
n
p
u
t
S
t
r
e
a
m
R
e
a
d
e
r

i
s
r
=
n
e
w

I
n
p
u
t
S
t
r
e
a
m
R
e
a
d
e
r
(

S
y
s
t
e
m
.
i
n

)
;

B
u
f
f
e
r
e
d
R
e
a
d
e
r

s
t
d
i
n
=
n
e
w

B
u
f
f
e
r
e
d
R
e
a
d
e
r
(

i
s
r
)
;

c
s
1
0
0
7
-
s
p
r
i
n
g
2
0
0
2
-
s
k
l
a
r
-
l
e
c
t
1
5

2
3



S
t
r
i
n
g
s
=
n
u
l
l
;

t
r
y
{

s
=
s
t
d
i
n
.
r
e
a
d
L
i
n
e
(
)
;

n
d
i
c
e
=
I
n
t
e
g
e
r
.
p
a
r
s
e
I
n
t
(
s
.
t
r
i
m
(
)
)
;

}c
a
t
c
h
(
I
O
E
x
c
e
p
t
i
o
n

i
o
x
)
{

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

"
t
h
e
r
e

w
a
s
a
n
e
r
r
o
r
:

"
+
i
o
x
)
;

S
y
s
t
e
m
.
e
x
i
t
(

1
)
;

}d
i
c
e
=
n
e
w
V
e
c
t
o
r
(

n
d
i
c
e
)
;

f
o
r
(
i
n
t
i
=
0
;

i
<
n
d
i
c
e
;
i
+
+

)
{

d
i
c
e
.
a
d
d
E
l
e
m
e
n
t
(

n
e
w
D
i
c
e
(

r
a
n
d
o
m
)
)
;

}f
o
r
(
i
n
t
i
=
0
;

i
<
n
d
i
c
e
;
i
+
+

)
{

D
i
c
e
t
m
p
=

(
D
i
c
e
)
d
i
c
e
.
e
l
e
m
e
n
t
A
t
(

i
)
;

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

t
m
p
+

"
"
)
;

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

c
s
1
0
0
7
-
s
p
r
i
n
g
2
0
0
2
-
s
k
l
a
r
-
l
e
c
t
1
5

2
4



}
/
/
e
n
d
o
f
m
a
i
n
(
)

}
/
/

e
n
d
o
f
c
l
a
s
s

e
x
1
5
_
4

�

notice
thatw

e
instantiate

tw
ice...

�

notice
thatw

e
instantiate

in
the

callto
d
i
c
e
.
a
d
d
E
l
e
m
e
n
t
(
)

�

notice
thatw

e
castthe

return
from

d
i
c
e
.
e
l
e
m
e
n
t
A
t
(
)
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�

H
ave

a
greatspring

break!!
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