Sanpl e Hour Exam

Background to Problem 1: The greatest common divisor (gcd) of two non-
zero integers a and b is the largest integer d that that divides both a
and b. If dis the gcd of a and b we use the notation (a, b) = d.

For exanple, the gcd of 15 and 25 is 5; (25,15) = 5. The gcd of 49 and
63 is 7; (63,49) = 7.

There is an algorithmfor determning the gcd od a and b that is based
on repeated applications that of idea that if a =2b > 0 then

a=qgb+r wth 0<r <h

In words, q the quotient and r is the remai nder you get when you
di vide a by b.

This algorithmfor the three cases (63,49), (96,57) and (55, 27) works
as follows:

63 = 1*49 + 14 96 = 1*57 + 39 556 = 2*27 + 1
49 = 3*14 + 7 57 = 1*39 + 18 27 = 27*1
14 = 2+7 39 = 218 + 3 N
= 18 = 6*3 (55,27) =1
(63,49) = 7 =

(96,57) = 3

1. Conplete the following code for a nethod for finding the gcd of two
non-zero i ntegers

public static int gcd(int a, int b)

{
int A = Math.abs(a);
int B = Math.abs(b);
int ¢ = Math. max(A B);
int d = Math. nmn(A B);
int r = c%;
while( r !'=0)
{ /1l <- Enter the appropriate code here
}
return ; /1 <- And here




2. Two integers whose gcd is 1 are said to be relatively prinme. For
exanple 1 and 2 are relatively prime 1 and 3 are relatively prime. The
integers that are between 1 and 15 and relatively prinme to 15 are

1 2 4 7 8 11 13 14

Suppose you have the gcd() nethod of problem1 witten and working.
Conpl ete the followi ng code for a class for determning all the
integers that are 2 1 and < n and relatively prime to N

public class Relativel yPrine

{

int total;
int numer[] = newint[total];

public RelativelyPrime(int N)
{

int count = O;
/1 count the numbers relatively prime to N bel ow

/'l now save themin array

total = count;
nuner = new int[total];
count = O;

}// end RelativelyPrinme(int N)
public static int gcd(int a, int b)
/1 From problem 1
/1 You don't have to fill this in

/1 But the gcd() nethod will be used above

}// end class Rel ativel yPrine



3. Suppose that you conpleted the code for the class in problem2

i ncluding the code for the gcd() nethod, conpiled it, and found that
it works.

Suppose next that you wote the follow ng application

public class TestRel Prine

{
public static void main(String args[])
{
Systemout.println("gcd(35, 49) = "+Relativel yPrine.gcd(35,49));
}
}

Some conment s:

(1) The text file TestRelPrine.java would be in the sane directory as
the Rel ativelyPrine.class file.

(2) RelativelyPrime has not been instantiated.

Sonme questi ons:

WIl this compile? WII it run?

VWhat, if it does run, is the output?

If it does run, what feature of java is being used to enable it to run
wi thout it being instantiated?



4. Suppose a PrintQut(int N) routine is added to the class
Rel ativel yPrinme. Thus, in outline, the final programlooks like this:

public class RelativelyPrinme
{
int total;
int numer[] = newint[total];
public RelativelyPrine(int N)
/1 From Probl em 2
/1 You don't have to fill this in
}// end RelativelyPrinme(int N)
public static int gecd(int a, int b)

/1 From problem 1

/1 You don't have to fill this in
}
public void PrintQut(int N)
{
/1 This prints out the integers between 1 and N
/1l that are relatively prine to N
/1 You don't have to fill this in
}

}/ /1 end class RelativelyPrinme

Suppose that the details to this have been added, and the class has
been debuuged, so is working.

Wite a new version of the application TestRel Prinme, that uses the
above class and will print out the integers between 1 and 99 that are
relatively prime to 99:

public class TestRel Prine

public class void main(String args[])

{

}/1 end /1

}// end class TestRel Prine



5. Wite a new version of the application TestRel Prinme that, using the
class of problem4, will calculate the nunber of rational fractions a/b
wher e

0 <alb <1,

a and b are relatively prine,

and 2 < b < 999

public class TestRel Prine

public class void main(String args[])

{

}// end main(String args[])

}/ ! end class TestRel Prine



