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1. 
(10) Perform the following operations on an initially empty Leftist minHeap.  Note that “D” represents a “Delete” operation.  Ignore duplicates.  Draw the final heap.
7 9 15 26 33 47 D D 23 19 16 14 D 18 
2. 
(10) Perform the following operations on an initially empty Binary maxHeap.  Note that “D” represents a “Delete” operation.  Ignore duplicates.  Draw the final heap.

7 9 15 26 33 47 D D 23 19 16 14 D 18 
3. 
(10) Explain clearly why QuickSort is O(n log n).  Your answer should include an explanation of why the selection of the pivot element is so important.
4. 
(10) Consider the following pseudo-code which claims to implement InsertionSort.
public static void insertionSort (Comparable a[]) {
   for (int p=1; p<a.length; p++) {

      Comparable tmp = a[p];
      int j = p;

      for ( ; j>0 && tmp.compareTo(a[j-1]) < 0; j--)

         a[j] = a[j-1];

   } // for

} // insertionSort

Is the code correct?  ______ (Yes/No)  If you answered “No”, correct the code.

5.
(10) Carefully analyze the code in #4 above.  What is the complexity of the algorithm?  Show clearly how you arrived at your answer.
6.  
(5) Assume that on a given disk, the disk block size is 4K, a key requires 16 bytes, and a disk reference requires 8 bytes.  What is the largest value M possible for an interior node of a B-Tree?  Show clearly how arrived at your answer.

(5) For a given disk, you are told that the maximum number of 256-byte records that a leaf node of a B-Tree can hold is 16.  What must the disk block size of this disk be?  Show clearly how arrived at your answer.
7.
(10) Show the final contents of the hash table, given:  f(x)=x%13, Values:  3 16 29 14 18 28 17

Show the final array.  To handle collisions, use:

   
a) Linear Probing 
   
b) Double Hashing:  f2(x) = 7 - x%7
8.
(10) Perform the following operations on an initially empty min BinomialQueue.  Note that “D” represents a “Delete” operation.  Ignore duplicates.  Draw the final binomial queue..

7 9 15 26 33 47 D D 23 19 16 14 D 18 
9.
(5) Name 3 O(n log n) algorithms: ____________________________________________
