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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.  (20 points) (R-4.39, p. 188) Al and Bob are arguing about their algorithms.  Al claims his O(n log n)-time method is always faster than Bob’s O(n2)-time method.  To settle the issue, they perform a set of experiments.  To Al’s dismay, they find that if n<100, the O(n2)-time algorithm runs faster, and only when n>= 100 is the O(n log n)-time one better.  Explain how this is possible.

2. (30 points) (R-5.7, p. 223) Modify the stack ADT implementation described in Section 5.1.5 (p. 202) to be a generic class through the use of templates.

3. (20 points) (R-5.5, p. 223) Describe the output of the following series of stack operations: push(5), push(3), pop(), push(2), push(8), pop(), pop(), push(9), push(1), pop(), push(7), push(6), pop(), pop(), push(4), pop(), pop().

4. (30 points) Design a version of the size() operation of a stack that used only pop(), push(obj), and isEmpty() operations, and does NOT use any internal variable of the underlying array (i.e., you cannot use the implementation of size() in the text).  Express your algorithm using pseudo-code, including comments to explain the various steps.

What is the running time of your size() operation assuming there are N elements in the stack when size() is invoked.  Express you answer using asymptotic notation.  Compare the efficiency of this new version of size() with the version in the text that uses the internal variable t.  Which one is more efficient?  You MUST explain your reasoning to obtain full credit.

