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1. (a) Supposen isaninitialized i nt variable and that the following fragment is executed. Indicate clearly what
the output would be. Y ou must show work to receive credit.

int n = 20;
String s =""; [/ The enpty string.
i f (n>=100)

System out. println(n);
n = n-100;
s =s +"C

else if (n>=10)

{
System out. println(n);
n = n-10;
s =s + "X";

}

el se

{ .
System out. println(n)
n = n-1;
s =s +"I"

} .

System out. println(n);

S = s + s;

System out. println(s);

(b) Assumethat s referstoaStri ng object of length 2 and that Bisabool ean variable. Write afragment
that assignsto B the valuet r ue if the two charactersin the string are the same. Thevalue f al se should be
assigned to B if the two charactersin the string are different. Usethe equal s and subst ri ng methodsin the
class St ri ng. (Recal that the latter has two integer parameters that designate the first position and one plus the
last position of the substring to be extracted.)



2. Indicate what the output would beif the mai n method in the class 2 is executed:

public class A

public static int F(int x)

{
int y = x+1;
Systemout.printin(" y =" +vy);
return vy;
}
public static int int z)
z = 2*F(2);
Systemout.printin(" z =" + 2);
return z;
}
}
public class @
{
public static void main(String args[])
{
int x,vy,z;
x =1, y =10; z = 30;
x = A F(y);
Systemout.printIn(" x =" +x +"y =" +y +" z ="+ 2);
x =1, y = 10; z = 30;
z = A Qqx);
Systemout.printin(" x =" +x +"y =" +y +" z ="+ 2);
}
}

Asyou step through the execution, take care to distinguish between actual parameters and formal parameters.
Do not overlook the print statements “inside” the metiHodendG. Show work if you expect to receive partial
credit.



3. Implement thenear | yPr i me method in the class A and the mai n method in the class B so that they
perform as specified. Y our implementation of mai n must make effective use of near | yPr i me. For your
information, an integer a is divisible by an integer b if there is a zero remainder when a isdivided by b.

public class A

/1 Yields true if nis divisible by 2 or 3 and is also divisible by 5 or 7.
public static bool ean nearlyPrime(int n)

{
< Write your implementation of thisbelow. >
}
}
public class B
{

/1l Prints the sumof all positive integers <= 1000000 that have

/1l the property that they are divisible by 2 or 3 and also divisible by 5 or 7.

public static void main(String args[])

{
}

< Write your implementation of thisbelow. >

}



4. Implement the method i sLat er Than intheclass Si npl eDat e and the mai n method in the class 4 so
that they perform as specified. Y ou may assume that the method r andomis aready implemented. To receive
full credit, your implementation of mai n must make effective use of the methodsin Si npl eDat e.

/1 An instance of this class is a date where mis the index of
/1 the month (1 = January, 2 = February, etc.) and d is the day.
public class SinpleDate

{
private int m
private int d;
/1l Constructor creates a date with nonth index nVal and day dVval .
public SinpleDate(int nval, int dVval)
{
m = nVal ;
d = dval;
}
Il Yields true if this date is later in the year than D
publ i c bool ean i sLat er Than(Si npl eDate D)
{
< Write your implementation of thisbelow. >
}
/1 Yields a random date
public static SinpleDate random()
{
< Implementation assumed >
}
}
public class 4
{

/1l Generates a randomdate and prints "yes" if it is later
/1 in the year than June 15 and "no" otherwi se.
public static void main(String args[])

{

< Write your implementation of thisbelow. >

}



5. Hereisadisplay of the new moon, first quarter moon, full moon, and third quarter moon:

Implement drawQuarter so that it performs as specified. Use g. set Col or (Col or. bl ack) and
g. set Col or (Col or. yel | ow) for setting the color of the “ink”. Obtain the illuminated portion by drawing
in yellow every possible horizontal line in the appropriate region.

public class ShowQuarters extends Frame

{
/1l Graphics g draws a phased nmoon with radius r and center (hc,vc).
/1 Depicts the first quarter noon if q =1, the full noonif q = 2,
/1 the third quarter noon if =3, and the new noon ot herw se.
public static void drawQuarter(Gaphics g,int hc, int vc, int r, int Q)
{
< Write your implementation below. >
}
/1l Graphics g draws the four quarter phases of the Mon
public void paint (G aphics Q)
{
for(int k=0; k<4; k++)
drawQuarter (g, 200+150*k, 400, 50, k) ;
}
}

For your information, the equation for a circle with cerfter, v, ) and radius is given by

(h-h. P +(v-v)? = r?



1.

20
10
XX

String ¢l = s.substring(0,1);
String c2 = s.substring(1, 2);
B = cl. equal s(c2);

2.

Output:

y =11

x =11 y =10 z = 30
y =2

z =4

x =1 y =10 z =4
3.

An implementation of nearlyPrime:

bool ean twoOr Three = (n%2==0) || (n%3==0);
bool ean fiveOrSeven = (n%==0) || (n%==0);
return twoOr Three && fiveOr Seven;

An implementation of main:

int sum= 0;
for (int k=1; k<=1000000; k++)
{

if (A nearlyPrime(k))

{

}
}
Systemout. println(sum;

sum = sum + k;



4.
Animplementation of i sLat er Than:

if (mD.m
return true;
elseif (DDm>m
return fal se;
else if (d > D.d)
return true;

el se
return fal se;

Alternative:

return ( (meD.m) || ((me=D.mM && (d>D.d)) );
An implementation of mai n:

Si npl eDat e Junel5 = new Si npl eDat e( 6, 15);
Si mpl eDat e DO = Si npl eDat e. random() ;
if (DO.isLaterThan(Junel5))
Systemout. println("Yes");
el se
Systemout. println("No");

5. Animplementation of drawQuarter:

g. set Col or (Col or. bl ack) ;
g.fillOval (hc-r,ve-r, 2*r, 2*r) ;
g. set Col or (Col or. yel |l ow) ;
int d;
for(int v=vc-r; v<=vc+r; v++)
{
d = (int) Math.sgrt(r*r - (v-vc)*(v-vc));
if (g==1)
g. drawLi ne( hc, v, hc+d, v) ;
else if (g==2)
g. drawLi ne(hc-d, v, hc+d, v);
else if (q==3)
g. drawLi ne(hc-d, v, hc, v);



