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1
[10

m
arks]

A
hetero-literalw

ord
pair

is
defined

as
a

pair
of

w
ords

having
no

letters
in

com
m

on.

A
s

exam
ples,

"
T
O
M
"

and
"
C
R
U
I
S
E
"

form
a

hetero-literalw
ord

pair
"
W
A
Y
N
E
"

and
"
G
R
E
T
Z
K
Y
"

do
not(because

of
the

E
and

Y
in

each
w

ord).

W
rite

a
static

Java
m

ethod
called

i
s
H
e
t
e
r
o
(
)

thathas
tw

o
S
t
r
i
n
g

param
eters,w

o
r
d
A

and
w
o
r
d
B

.T
he

m
ethod

should
return

a
b
o
o
l
e
a
n

value:
t
r
u
e

if
w
o
r
d
A

and
w
o
r
d
B

form
a

hetero-literalw
ord

pair,and
f
a
l
s
e

if
they

do
not.

Y
ou

m
ay

use
any

of
the

m
ethods

in
the

S
t
r
i
n
g

class.
In

particular,
you

m
ay

w
ish

to
use

the
m

ethod
c
h
a
r
A
t
(
n
)

to
obtain

the
character

atposition
n

in
the

S
t
r
i
n
g

.
Y

ou
m

ay
assum

e
that

the
strings

contain
only

uppercase
letters.

p
u
b
l
i
c
s
t
a
t
i
c
b
o
o
l
e
a
n
h
e
t
e
r
o
(
S
t
r
i
n
g
w
o
r
d
A
,
S
t
r
i
n
g
w
o
r
d
B
)

{
f
o
r
(
i
n
t
i
=
0
;
i
<
w
o
r
d
A
.
l
e
n
g
t
h
(
)
;
i
+
+
)
{

c
h
a
r
c
=
w
o
r
d
A
.
c
h
a
r
A
t
(
i
)
;

f
o
r
(
i
n
t
k

=
0
;
k
<
w
o
r
d
B
.
l
e
n
g
t
h
(
)
;
k
+
+
)

i
f
(
c
=
=
w
o
r
d
B
.
c
h
a
r
A
t
(
k
)
)

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

}r
e
t
u
r
n
t
r
u
e
;

}

1

Q
uestion

2
[10

m
arks]

C
onsider

the
m

ain
m

ethod
show

n
below

:
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
1
,
y
1
,
x
2
,
y
2
,
d
i
s
t
a
n
c
e
;

x
1
=
2
.
4
;

y
1
=
1
.
5
;

x
2
=
6
.
7
;

y
2
=
3
.
0
;

d
i
s
t
a
n
c
e
=
M
a
t
h
.
s
q
r
t
(
(
x
2
-
x
1
)
*
(
x
2
-
x
1
)
+
(
y
2
-
y
1
)
*
(
y
2
-
y
1
)
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
"
D
i
s
t
a
n
c
e
b
e
t
w
e
e
n
p
o
i
n
t
s
:
"
+

d
i
s
t
a
n
c
e
)
;

}

a)[7
m

arks]
W

rite
a

com
plete

class
C
P
o
i
n
t

thatcould
be

used
by

the
follow

ing
m

ain
m

ethod
to

give
exactly

the
sam

e
results

as
the

m
ain

m
ethod

show
above.

Y
ou

should
properly

hide
(i.e.,encapsulate)any

aspects
ofyourclass

thatare
notdirectly

used
by

the
m

ain
program

below
.

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
P
o
i
n
t
p
1
=
n
e
w
C
P
o
i
n
t
(
2
.
4
,
1
.
5
)
;

C
P
o
i
n
t
p
2
=
n
e
w
C
P
o
i
n
t
(
6
.
7
,
3
.
0
)
;

d
o
u
b
l
e
d
i
s
t
a
n
c
e
=
p
1
.
d
i
s
t
a
n
c
e
F
r
o
m
(
p
2
)
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
"
D
i
s
t
a
n
c
e
b
e
t
w
e
e
n
p
o
i
n
t
s
:
"
+

d
i
s
t
a
n
c
e
)
;

}

b)
[3

m
arks]

A
dd

a
m

ethod,called
i
s
O
n
B
i
s
e
c
t
o
r
(
)

,to
the

C
P
o
i
n
t

class.T
his

m
ethod

determ
ines

w
hetherthis

point
is

on
the

perpendicular
bisector

of
a

line
segm

entdefined
by

tw
o

other
P
o
i
n
t

objects,p
1

and
p
2

,w
hich

are
passed

as
param

eters.
T

hatis,itshould
return

a
b
o
o
l
e
a
n

value:
t
r
u
e

if
this

pointis
equidistantfrom

p
1

and
p
2

,and
f
a
l
s
e

otherw
ise.

Y
ou

m
ay

assum
e

thatcom
puter

arithm
etic

is
perfectly

precise.
/
/
e
x
a
m
p
l
e
u
s
a
g
e
o
f
i
s
O
n
B
i
s
e
c
t
o
r
(
)
m
e
t
h
o
d

C
P
o
i
n
t
p
3
=
n
e
w
C
P
o
i
n
t
(
5
.
0
,
1
.
1
)
;

i
f
(
p
3
.
i
s
O
n
B
i
s
e
c
t
o
r
(
p
1
,
p
2
)
)

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
"
Y
e
s
,
p
3
i
s
o
n
t
h
e
b
i
s
e
c
t
o
r
.
"
)
;

e
l
s
e
S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
"
N
o
,
p
3
i
s
n
o
t
o
n
t
h
e
b
i
s
e
c
t
o
r
.
"
)
;

Y
ou

should
use

the
nextpage

for
your

answ
er

to
this

question.

2



U
se

this
page

for
your

answ
er

to
Q

uestion
2.

c
l
a
s
s
C
P
o
i
n
t

{
p
r
i
v
a
t
e
d
o
u
b
l
e
x
,
y
;

p
u
b
l
i
c
C
P
o
i
n
t
(
d
o
u
b
l
e
a
,
d
o
u
b
l
e
b
)

{
x
=
a
;

y
=
b
;

}p
u
b
l
i
c
d
o
u
b
l
e
d
i
s
t
a
n
c
e
F
r
o
m
(
C
P
o
i
n
t
p
)

{
d
o
u
b
l
e
x
x
=
x
-
p
.
x
;

d
o
u
b
l
e
y
y
=
y
-
p
.
y
;

r
e
t
u
r
n
M
a
t
h
.
s
q
r
t
(
x
x
*
x
x
+
y
y
*
y
y
)
;

}p
u
b
l
i
c
b
o
o
l
e
a
n
i
s
O
n
B
i
s
e
c
t
o
r
(
C
P
o
i
n
t
p
1
,
C
P
o
i
n
t
p
2
)

{
r
e
t
u
r
n
(
d
i
s
t
a
n
c
e
F
r
o
m
(
p
1
)
=
=
d
i
s
t
a
n
c
e
F
r
o
m
(
p
2
)
)
;

}
}

3

Q
uestion

3
[10

m
arks]

A
ssum

e
thata

linked
listhas

nodes
thathave

been
defined

by
the

follow
ing:

c
l
a
s
s
E
l
e
m

{
p
u
b
l
i
c
i
n
t
v
a
l
u
e
;

p
u
b
l
i
c
E
l
e
m
n
e
x
t
;

}
W

rite
a

Java
m

ethod
thatw

illbe
invoked

by
a

callof
the

form
x
.
p
r
i
n
t
M
e
r
g
e
d
(
y
),w

here
x

and
y

are
both

linked
lists

of
type

L
i
s
t

.
T

he
contents

of
each

listare
already

sorted
in

strictly
ascending

order.
T

he
m

ethod
should

printin
ascending

order
allof

the
values

contained
by

the
union

of
both

lists,one
value

per
line.

Y
ou

m
ay

assum
e

that
the

lists
have

no
elem

ents
in

com
m

on.
In

your
solution,do

not
sort

or
m

odify
either

list,w
rite/callany

other
m

ethods
exceptS

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

,or
create

any
new

objects.

c
l
a
s
s
L
i
s
t

{
p
r
i
v
a
t
e
E
l
e
m
h
e
a
d
;

p
u
b
l
i
c
v
o
i
d
p
r
i
n
t
M
e
r
g
e
d
(
L
i
s
t
y
)

{
E
l
e
m
p
=
h
e
a
d
;

E
l
e
m
q
;

i
f
(
y
=
=
n
u
l
l
)

q
=
n
u
l
l
;

e
l
s
e
q
=
y
.
h
e
a
d
;

w
h
i
l
e
(
p
!
=
n
u
l
l
|
|
q

!
=
n
u
l
l
)
{

i
f
(
p
=
=
n
u
l
l
)
{

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

q
=
q
.
n
e
x
t
;

}
e
l
s
e
i
f
(
q
=
=
n
u
l
l
)
{

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

p
=
p
.
n
e
x
t
;

}
e
l
s
e
i
f
(
p
.
v
a
l
u
e
<
=
q
.
v
a
l
u
e
)
{

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

p
=
p
.
n
e
x
t
;

}
e
l
s
e
{

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

q
=
q
.
n
e
x
t
;

}
}

}

}

4
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4
[10

m
arks]

L
acsap’s

triangle
is

a
triangular

array
of

integers
in

w
hich

each
row

begins
and

ends
w

ith
the

row
num

ber,
and

each
num

ber
in

the
interior

of
the

triangle
is

the
sum

of
tw

o
the

num
bers

on
either

side
in

the
previous

row
.

T
he

diagram
below

show
s

the
firstfive

row
s

of
L

acsap’s
triangle.

1
2

2
3

4
3

4
7

7
4

5
11

14
11

5

W
rite

a
static

Java
m

ethod
l
a
c
s
a
p
(
)

,thattakes
a

single
param

eter
i
n
t
n

.
Itshould

printthe
firstn

row
s

of
L

acsap’s
triangle,

w
ith

one
row

per
line

and
one

space
betw

een
the

num
bers

in
a

row
.

For
sim

plicity,
assum

e
thatn

>
=
1

and
do

nottry
to

printthe
triangle

in
the

sym
m

etricalform
show

n
above.

H
int:

you
w

illneed
to

use
arrays

to
store

your
results.

c
l
a
s
s
L
a
c
s
a
p

{
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
)

{
l
a
c
s
a
p
(
S
t
d
i
n
.
g
e
t
I
n
t
(
)
)
;

}p
u
b
l
i
c
s
t
a
t
i
c
v
o
i
d
l
a
c
s
a
p
(
i
n
t
n
)

/
/
a
2
-
D
a
r
r
a
y
s
o
l
u
t
i
o
n

{
i
n
t
a
[
]
[
]
=
n
e
w
i
n
t
[
n
+
1
]
[
n
+
1
]
;

/
/
s
e
t
t
h
e
e
d
g
e
s
o
f
t
h
e
t
r
i
a
n
g
l
e

f
o
r
(
i
n
t
i
=

1
;
i
<
=
n
;
i
+
+
)
{

a
[
i
]
[
1
]
=
i
;

a
[
i
]
[
i
]
=
i
;

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

f
o
r
(
i
n
t
i
=

3
;
i
<
=
n
;
i
+
+
)

f
o
r
(
i
n
t
j
=
2
;
j
<

i
;
j
+
+
)

a
[
i
]
[
j
]
=
a
[
i
-
1
]
[
j
-
1
]
+
a
[
i
-
1
]
[
j
]
;

/
/
p
r
i
n
t
t
h
e
t
r
i
a
n
g
l
e

f
o
r
(
i
n
t
i
=

1
;
i
<
=
n
;
i
+
+
)
{

f
o
r
(
i
n
t
j
=
1
;
j
<
=
i
;
j
+
+
)

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
(
a
[
i
]
[
j
]
+

"
"
)
;

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

}
}

5

p
u
b
l
i
c
s
t
a
t
i
c
v
o
i
d
l
a
c
s
a
p
(
i
n
t
n
)

/
/
a
n
o
t
h
e
r
s
o
l
u
t
i
o
n

{
i
f
(
n
>
=
1
)

{
i
n
t
[
]
[
]
a
n
s
=
n
e
w
i
n
t
[
n
]
[
n
]
;

a
n
s
[
0
]
[
0
]
=
1
;

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

/
/
c
o
m
p
u
t
e
e
a
c
h
r
o
w

f
o
r
(
i
n
t
i
=
1
;
i
<
n
;
i
+
+
)
{

f
i
n
a
l
i
n
t
r
o
w
=

i
+
1
;

a
n
s
[
i
]
[
0
]
=
r
o
w
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
(
a
n
s
[
i
]
[
0
]
)
;

/
/
c
o
m
p
u
t
e
t
h
e
r
o
w
i
n
t
e
r
i
o
r

f
o
r
(
i
n
t
k
=
1
;
k

<
r
o
w
-
1
;
k
+
+
)
{

a
n
s
[
i
]
[
k
]
=

a
n
s
[
i
-
1
]
[
k
-
1
]
+
a
n
s
[
i
-
1
]
[
k
]
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
(
"
"
+
a
n
s
[
i
]
[
k
]
)
;

}a
n
s
[
i
]
[
r
o
w
-
1
]
=

r
o
w
;

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
"
"
+
a
n
s
[
i
]
[
r
o
w
-
1
]
)
;

}
}

}p
u
b
l
i
c
s
t
a
t
i
c
i
n
t
[
]
l
a
c
s
a
p
(
i
n
t
n
)

/
/
a
r
e
c
u
r
s
i
v
e
s
o
l
u
t
i
o
n

{
i
n
t
[
]
a
n
s
=
n
e
w
i
n
t
[
n
]
;

i
f
(
n
=
=
1
)

{
a
n
s
[
0
]
=

1
;

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

r
e
t
u
r
n
a
n
s
;

}
e
l
s
e
{

i
n
t
[
]
p
r
e
v
R
o
w
=
l
a
c
s
a
p
(
n
-
1
)
;

a
n
s
[
0
]
=

a
n
s
[
n
-
1
]
=

n
;

f
o
r
(
i
n
t
i
=
1
;
i
<
n
-
1
;
i
+
+
)
{

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
(
a
n
s
[
i
-
1
]
+
"
"
)
;

a
n
s
[
i
]
=
p
r
e
v
R
o
w
[
i
-
1
]
+
p
r
e
v
R
o
w
[
i
]
;

}S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
a
n
s
[
n
-
2
]
+

"
"
+
a
n
s
[
n
-
1
]
)
;

r
e
t
u
r
n
a
n
s
;

}
}

}
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uestion

5
[10

m
arks]

A
polynom

ialof
the

form

p� x� �

a
0 �

a
1 x�

a
2 x

2�
����

a
i x

i�
����

a
n x

n

can
be

evaluated
m

ore
efficiently

using
a

technique
know

n
as

H
orner’s

rule.
H

orner’s
rule

avoids
com

puting
the

num
erous

x
ivalues

explicitly,
since

this
is

redundantand
slow

,by
rew

riting
and

evaluating
p� x�

in
the

form
show

n
below

p� x� �

a
0 �

x �
� a

1 �

x �
� a

2 �
����

x �
� a

i �
����

x �
� a

n� ���� �����

W
rite

a
recursive

m
ethod

h
o
r
n
e
r
(
)

,w
hich

evaluates
a

polynom
ial

using
H

orner’s
rule

and
returns

the
num

eric
value

of
p� x� .

T
he

param
eter

d
o
u
b
l
e
[
]
a

holds
the

coefficients
a

i in
an

array,d
o
u
b
l
e
x

is
the

value
atw

hich
the

polynom
ialis

to
be

evaluated,and
i
n
t
i

is
a

m
arkeryou

m
ustuse

to
keep

track
ofyour

recursion.
Ifyou

do
notuse

recursion,you
w

illreceive
a

m
axim

um
of5

m
arks.

p
u
b
l
i
c
s
t
a
t
i
c
d
o
u
b
l
e
h
o
r
n
e
r
(
d
o
u
b
l
e
[
]
a
,
d
o
u
b
l
e
x
,
i
n
t
i
)

{

f
i
n
a
l
i
n
t
n
=
a
.
l
e
n
g
t
h
-
1
;

i
f
(
i
=
=
n
)

r
e
t
u
r
n
a
[
n
]
;

/
/
b
a
s
e
c
a
s
e

e
l
s
e
r
e
t
u
r
n
a
[
i
]
+
x
*
h
o
r
n
e
r
(
a
,
x
,
i
+
1
)
;

}
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