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1. 
(10) Consider the following section of pseudo-code:
// assume N is a large positive int

for (int i=0; i<9N; i+=9) {
   for (int j=0; j<i; j++)

      M[i] += A[i]*B[j]*C[j];     // statement #1
} // i
Analyze the code and develop an equation that specifies the total number of multiplications performed in statement #1.  Your answer should be expressed in terms of N.  What is the order of complexity of the nested loop? Show how you arrived at your answer.

2. 
(10) Consider the following infix expression.  Draw the equivalent expression tree.
y = x * z + (y / w – z) ^ -z + 2^(x*y);
3. (10) Evaluate the following where “^” represents exponentiation.  Use the letters G, M, K, Z, P, T, S, E, Y,  as appropriate.
2^85 = ______      2^69 / (2^13 * 2^45) = ______    2^17 / 2^26 / 2^19 = ______      
The number of addressable bytes of memory in a 64-bit computer: _______

The number of different ways a 53-question True/False test can be answered:  ______
4. (10) Write a C++ method findVals(x) that takes an int array x and prints the minimum, maximum, and average values in the array. You will be graded on both efficiency and correctness of your code.
   void findVals(int x[]) {

   } // findVals
5. (10) Insert the following values into an initially empty AVL tree ignoring duplicates.  Show when, how, and what type (Single or Double) of rotations are performed.  Draw a box around the final tree. If you need more space, use the back of this sheet.
10 9 16 5 8 15 27 14 21 46 1 7 6 12 
6.   (10) Consider the following tree.  Then answer the questions on the left.
_____ (a) What is the depth of node G?

_____ (b) What is the height of node K?

_____ (c) What is the degree of node J?

_____ (d) What is the degree of the tree?

_____ (e) What is the height of the tree?
7. 
(5) How many null links are there in an arbitrary binary tree with N nodes?  Show how you arrived at your answer.
8. (5) What does the following recursive algorithm return when initially called with the root of a binary tree?  Explain how you arrived at your answer.

int mystery (treenode t) {
   if (t == null)

      return 0;

   if (t.val > 0 && t.val%2 == 1)
      temp = t.val;

   else

      temp = 0;

   return temp + mystery(t.left) + mystery(t.right);

} // mystery
9. (10) Consider a binary tree with height h.

(a) What is the minimum number of nodes the tree can have?  Explain how you arrived at your answer.

(b) What is the maximum number of nodes the tree can have?  Explain how you arrived at your answer.
10. 
(10) What is the order of complexity of the following algorithms.  Choose among:  1, log n, n, n log n, n2, n3, 2n, n!
_____ Counting the number of positive values in a sorted one-dimensional int array.  Assume values are unique. 
_____ Merging two sorted lists, each with n values.

_____ Printing the values of an n-node binary search tree in inorder.
_____ Printing the main diagonal of an NxN matrix.
_____ Inserting a value into an AVL tree with n nodes.
11. 
(10)  Write  a C++ method called TOH that solves the Towers of Hanoi problem. The call to the method is shown below.

TOH (n, 1, 3, 2);
