Changes: removeMin returns obj vs obj&key; iterator problem says don’t worry about no elements, missing public from interface for priority queue
CSE 373 AUTUMN 2005

PRACTICE MIDTERM 1
(estimated time 1 hour 20 minutes)
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	READ AND SIGN THIS:

I certify that the answers on this exam are all my own work, and that I have not discussed the exam questions or answers with anyone in the class who has already taken the exam.  I also will not (directly or indirectly) discuss the exam questions or answers with anyone in the class who has not yet taken the exam.
(obviously you don’t need to sign this for the practice exam, but this clause will appear on the real exam, and we will not accept your exam unless it is signed)
________________________________________________________________


1. (10 points) Arrange the following in terms of their Big-Oh from smallest to largest

(you can just write the letters):

A. n + log n + 42

B. 0.01*n*(n – 10) +7

C. 100 log n

D. n log n + 10 n

E. n^1.5

(this is a bad exam question because it’s hard to give partial credit if the order is messed up)

2.
       (10 points) Explain why a 3-way MergeSort is also O(n log n)

(the 3-way MergeSort would recurse on each of three subgroups, merge the answers by picking the smallest next element from the three each time)
3.         (10 points) Heaps
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Draw the new heap after: 
Inserting  41 to the above heap
Draw the new heap after:

Removing the minimum from the original/pictured (7-element) heap

4.    (10 points) linked lists
For a doubly-linked list, draw a picture illustrating the current node Formidable removed from the list.

   [image: image1.png]



current.data is Formidable, so current.next.data is Fury and current.prev.data is Forbidden

Then write the assignments to accomplish the delete, with current pointing to Fury afterward.
public interface IntListIterator {

    public boolean hasNext();

    public int next();

    public void remove();

}
public interface IntList {

         public IntListIterator iterator();

 // you can’t use the other methods of IntList

            }

    5. 
(12 points) For this problem, you may only access the list with iterators.  Your  

       code should be as efficient as possible in terms of big-Oh.

(4 points) Write code to find the minimum of an unsorted list.


public int findMin (IntList list){



return min;


}
(2 points) What is the big-Oh of your code?

      (4 points) Write code to find the minimum of a sorted (increasing order) list.


public int findMin (IntList list){



return min;


}
 (2 points) What is the big-Oh of your code?

public interface Stack {

    // post: given value is pushed onto the top of the stack

    public void push(Object value);

    // pre : !isEmpty()

    // post: removes and returns the value at the top of the stack

    public Object pop();

    // post: returns true if the stack is empty, false otherwise

    public boolean isEmpty();

    // post: returns the current number of element in the stack

    public int size();

}

public interface Queue {

    // post: given value inserted at the end of the queue

    public void enqueue(Object value);

    // pre : !isEmpty()

    // post: removes and returns the value at the front of the queue

    public Object dequeue();

    // post: returns true if the queue is empty, false otherwise

    public boolean isEmpty();

    // post: returns the current number of element in the queue

    public int size();

}

6.     (10 points) See the page to the left for simple stack and queue interfaces.  Someone asks
        you for a stack implementation, but all you have is a queue.  Implement the stack, using 
        only the queue and primitives as variables.  (hint – your stack is not supposed to be 
        efficient)  

public class SillyContrivedStack implements Stack {


  private Queue myQueue;

            public SillyContrivedStack() {



      myQueue = new LinkedQueue();

            }

    7.
(12 points)  When one of an iterator’s methods is called, and the list has been modified since the creation of the iterator, a ConcurrentModificationException is thrown.  Describe how to implement a list to get this behavior for O(1) time cost.
public interface IntPriorityQueue() {
    // inserts (key,value) into the PriorityQueue at location 

    // specified by key
    void insert(int key, Object value);

    // returns and removes the minimum element in the

    // PriorityQueue

    Object removeMin();
// let’s not bother with the rest of the methods
}

8. (8 points) Suppose we have a priority queue implementation that works on ints.  It has a method removeMin.  We want to make a MaxPriorityQueue that has a removeMax, i.e. instead of first in, smallest out, do first in, largest out.  Fill in the removeMax and insert methods.  You may not define any variables other than what is already provided.
public class MaxPriorityQueue {

    private IntPriorityQueue pq;

    public MaxPriorityQueue() {

        pq = new HeapIntPriorityQueue();

    }

    public int size() {
        return pq.size();

    }

    public boolean isEmpty() {

        return pq.isEmpty();

    }

    9.
(6 points) miscellaneous Java:

Point a = new Point(2,3);

Point b = new Point(3,4);

Point c = new Point(2,3);

Point d = a;
What is the result of:

a == b ________
a == c ________
a == d ________
a.equals(b) ________
a.equals(c) ________
a.equals(d) ________
10.    (6 points) Stacks.  Recall that Reverse Polish Notation works as follows: If given a number, push it onto the stack.  If given a binary operator, pop two numbers from the stack and push the result.

Compute the answers for the following expressions:

3 4 + 5 *

7 2 1 3 + * +

11. 
(6 points) Amortization 

Gary is very busy.  He decides he will cook six days of dinner in a row so that he doesn’t have to cook dinner every day.  He spends 120 minutes cooking up a big vat of slop once every six days.  On the other five days, it takes him 6 minutes to reheat the leftovers.  What is his amortized cost per day of preparing food?

