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Question 1. [5 marks]

The Josephus Problem involves a group of n people standing in a circle. Every kth person is executed until
only one remains.

Here is an example. Consider n = 5 and k = 2, where persons P1, P2, P3, P4 and P5 are standing in a
circle. Starting the count at P1, P2 is the second person, and so P2 is the first to be executed. P4 is next,
then P1, and then P5. P3 is the survivor. (If you have trouble understanding this then you should draw
the circle of people and start putting X’s through the people who are executed; continue to eliminate every
second survivor until only P3 is left.)

In this question you will complete a method that performs this operation on a circular doubly-linked list
(a circular list is one where the last Node’s next value refers to the first Node and the first Node’s previous
value refers to the last Node). Fill in the blanks in method josephus on the next page.

Hint: draw a picture of a circular linked list and trace your code to make sure that it is correct.

Here is class Node:

public class Node {

public Object data;

public Node next;

public Node previous;

}
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public class JosephusProblem {

/** Remove every kth node from the circular list pointed to by first

and return the last remaining Node. */

public static Node josephus(Node first, int k) {

Node temp = first; // refer to Node #1.

// As long as there is more than one Node

while ( ) {

// Move temp to the next Node to be eliminated

for ( ) {

} // end for

// Now unlink the Node that temp refers to and fix temp

} // end while

return temp;

}

}

Question 2. [5 marks]

Complete class MultiplesIterator on the next page. A MultiplesIterator returns Integers that are
multiples of a particular number in a particular range. For example, new MultiplesIterator(3, 7)

would create an iterator that returns Integer objects containing 0, 3 and 6.
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import java.util.*;

public class MultiplesIterator implements Iterator {

/** Return an iterator of Integers that are multiples of i in

the range 0 .. n, not including n. */

public MultiplesIterator(int i, int n) {

}

public Object next() {

}

public boolean hasNext() {

}

public void remove() { throw new UnsupportedOperationException(); }

}
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Question 3. [5 marks]

In the box provided write the output of this program.

Output:

public class ExceptionTrace { +------------------------------+

public static void main(String[] args) { | |

A a = new A(); | |

B b = new B(); | |

try { | |

f(1, b); | |

f(2, a); | |

System.out.println("Done"); | |

} catch (Exception e) { | |

System.out.println("Oops"); | |

} | |

} | |

| |

public static void f(int i, A a) throws Exception { | |

a.m(); | |

| |

if (i % 2 == 0) { | |

a.sm(); +------------------------------+

} else {

((B) a).sm();

}

System.out.println("End of f.");

}

}

------------------------------------------------------------------------------

|

public class A { | public class B extends A {

public static void sm() throws Exception { | public static void sm() {

System.out.println("A.sm"); | System.out.println("B.sm");

throw new Exception(); | }

} |

| public void m() {

public void m() throws Exception { | System.out.println("B.m");

System.out.println("A.m"); | }

throw new Exception(); | }

} |

}
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