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Recall that University Regulations, Section 42, define scholastic dishonesty to include acquiring answers from any unauthorized source, working with another person when not specifically permitted, observing the work of other students during any exam, providing answers when not specifically authorized to do so, informing any person of the contents of an exam prior to the exam, and failing to credit sources used.  Disciplinary actions range from grade penalties to expulsion.  Please consult the Aggie Honor System Office for additional information regarding academic misconduct – it is your responsibility to understand what constitutes academic misconduct and to ensure that you do not commit it.
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1.  (25 points) (C-7.11, p. 314) The balance factor of an internal node v of a binary tree is the absolute value of the difference between the heights of the right and left subtrees of v. Show how to specialize the Euler Tour traversal of Section 7.3.7 to print the balance factors of all the nodes of a binary tree.
2. (25 points) (C-7.12, p. 314) Two ordered trees T' and T'' are said to be isomorphic if one of the following holds: 
◦ both T' and T'' consist of a single node 

◦ both T' and T'' have the same number k of subtrees, and the ith subtree of T' is isomorphic to the ith subtree of T'', for i=1,2, ..., k. 

Design an algorithm (pseudo code) that tests whether two given ordered trees are isomorphic.
3. (20 points) (C-8.17, p. 365) Design an algorithm that computes the kth smallest element of a set of n distinct integers in O(n+k logn) time. 
4. (30 points) Given the following sequence of numbers (left to right… left comes first), build and draw the structure of the resulting heap (using the default less than comparison operation)

15, 26, 18, 39, 23, 10, 4, 16, 5, 2

Now remove the minimum item from the heap (say what the output is) and draw the resulting structure of the heap.
