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Question 1 [10 marks]
A hetero-literal word pair is defined as a pair of words having no lettersin common.

Asexamples, "TOM' and" CRUI SE" form ahetero-literal word pair
"WAYNE" and " GRETZKY" do not (because of the E and Y in each word).

Writeastatic Javamethod calledi sHet er o() that hastwo St r i ng parameters, wor dAand wor dB. The
method should return abool ean value: t r ue if wor dA and wor dB form a hetero-literal word pair, and
f al se if they do not. You may use any of the methodsin the St ri ng class. In particular, you may wish
to use the method char At (n) to obtain the character at position n inthe St ri ng. You may assume that
the strings contain only uppercase |etters.

public static bool ean hetero( String wordA, String wordB )
{
for( int i =0; i <wordAlength(); i++) {
char ¢ = wordA. charAt(i);
for( int k =0; k < wordB.length(); k++)
if( ¢ == wordB. char At (k) )
return fal se;
}

return true;

Question 2 [10 marks]
Consider the main method shown below:
public static void main (String[] args)

{
doubl e x1, y1, x2, y2, distance;
x1 = 2.4;
yl = 1.5;
X2 = 6.7;
y2 = 3.0;
di stance = Math.sqrt( (x2-x1)*(x2-x1) + (y2-yl)*(y2-y1) );
Systemout. println( "Di stance between points: " + distance );
}
a) [7 marks]

Write a complete class CPoi nt that could be used by the following main method to give exactly the same
resultsas the main method show above. You should properly hide (i.e., encapsul ate) any aspectsof your class
that are not directly used by the main program below.
public static void main (String[] args)
{
CPoi nt pl = new CPoint(2.4,1.5);
CPoi nt p2 = new CPoint(6.7,3.0);
doubl e di stance = pl.di stanceFrom(p2);
System out. println( "Di stance between points:

+ di stance );

}

b) [3 marks]
Add amethod, calledi sOnBi sect or (), totheCPoi nt class. Thismethod determineswhether this point
is on the perpendicular bisector of aline segment defined by two other Poi nt objects, p1 and p2, which
are passed as parameters. That is, it should return abool ean value: t r ue if this point is equidistant from
pl andp2,andf al se otherwise. You may assume that computer arithmetic is perfectly precise.
/'l exanpl e usage of isOnBisector() method
CPoi nt p3 = new CPoint(5.0,1.1);
if( p3.isOnBisector(pl,p2) )
Systemout.printin( "Yes, p3 is on the bisector." );
el se
Systemout.println( "No, p3 is not on the bisector." );

You should use the next page for your answer to this question.




Use this page for your answer to Question 2.

cl ass CPoi nt

{
private double x, vy;
public CPoint( double a, double b )
{
X = a;
y = b;
}
public doubl e di stanceFron( CPoint p )
{
double xx = x - p.X;
double yy =y - p.y;
return Math.sqgrt( xx*xx + yy*yy );
}
publ i c bool ean i sOnBi sector( CPoint pl, CPoint p2 )
{
return (distanceFrom(pl) == distanceFron(p2) );
}
}

Question 3[10 marks]
Assume that alinked list has nodes that have been defined by the following:
class El em
{
public int val ue;
public El em next;
}
Write a Java method that will be invoked by acall of the form x. pri nt Mer ged(y), wherex andy are
both linked lists of type Li st . The contents of each list are already sorted in strictly ascending order. The
method should print in ascending order all of the values contained by the union of both lists, one value per
line. You may assume that the lists have no elements in common. In your solution, do not sort or modify
either list, write/call any other methods except Syst em out . pri nt| n(),or create any new objects.

cl ass List

{

private El em head;

public void printMerged(List y)

{
El em p = head;
El em q;
if(y=null)
g = null;
el se
g = y. head;
while( p!=null || g!=null ) {
if( p==nul ) {
Systemout.println( g.value );
g = g.next;
} elseif( g==null ) {
Systemout . println( p.value );
p = p.next;
} else if( p.value <= g.value ) {
Systemout. println( p.value );
p = p.next;
} else {
Systemout. println( g.value );
q = g.next;
}
}
}




Question 4 [10 marks]

Lacsap's triangle is atriangular array of integers in which each row begins and ends with the row number,
and each number in the interior of the triangle is the sum of two the numbers on either side in the previous
row. The diagram below shows the first five rows of Lacsap’s triangle.

5 11 14 n 5

Write astatic Javamethod | acsap() , that takesasingle parameter i nt n. It should print thefirst n rows
of Lacsap's triangle, with one row per line and one space between the numbers in arow. For simplicity,
assumethat n >= 1 and do not try to print the triangle in the symmetrical form shown above.

Hint: you will need to use arrays to store your results.

cl ass Lacsap

{
public static void main(String[] args)
{
| acsap( Stdin.getint() );
}
public static void lacsap (int n) /1l a 2-D array solution
{
int a[][] = new int[n+1][n+1];
/1 set the edges of the triangle
for (int i =1; i <=n; i++) {
al[i][1] =i
a[i][i] =i,
}
/|l conpute the interior of the triangle
for (int i =3; i <=n; i++)
for (int j =2; j < j++)
alil[j] = ali-1][j-1] + a[i-1][j];
/1 print the triangle
for (int i =1; i <=n; i++) {
for (int j =1; j <=1i; j++)
Systemout.print(ali][j] +" ");
Systemout. println();
}
}

public static void lacsap( int n) /1 anot her solution
{
if(n>=1) {
int[]1[] ans = newint[n][n];
ans[0][0] = 1;
Systemout.printin( 1);

=

/1 compute each row

for( int i=1; i <n; i++) {
final int row = i+1;
ans[i][0] = row,
Systemout.print( ans[i][0] );

/1 conmpute the row interior

for( int k=1; k <row1; k++ ) {
ans[i][k] = ans[i-1][k-1] + ans[i-1][K];
Systemout.print( " " + ans[i][k] );

ans[i][row1] = row
Systemout.println( "

+ ans[i][row1] );

public static int[] lacsap( int n) /1 a recursive solution
{
int[] ans = newint[n];
if(n==1) {
ans[0] = 1;
Systemout.printin( 1);
return ans;
} else {
int[] prevRow = | acsap(n-1);
ans[0] = ans[n-1] = n;
for( int i=1; i<n-1; i++ ) {
Systemout.print( ans[i-1] + " " );
ans[i] = prevRowfi-1] +prevRowi];
}
Systemout.println( ans[n-2] + " " + ans[n-1] );
return ans;




Question 5[10 marks]
A polynomial of the form

P(X) = a9+ agx+ 8+ ... +ax +...+ax"
can be evaluated more efficiently using atechnique known asHorner’srule. Horner’s rule avoids computing

the numerous X' values explicitly, since this is redundant and slow, by rewriting and evaluating p(x) in the
form shown below

p(X) =ag+x: (ar+X- (@ +...+X- (@ +...+X-(&n)...)...))
Write a recursive method hor ner () , which evaluates a polynomial using Horner’s rule and returns the
numeric valueof p(x). The parameter doubl e[ ] a holdsthe coefficientsa inanarray, doubl e x isthe

value at which the polynomial isto be evaluated, andi nt i isamarker you must use to keep track of your
recursion. If you do not use recursion, you will receive a maximum of 5 marks.

public static double horner (double[] a, double x, int i)

{

final int n = a.length-1;
if(i ==n)
return a[n]; /'l base case
el se
return a[i] + x * horner(a,x,i+1);




