Instructions

Additional Materials Allowed: None.
No calculators allowed.

Proctors will not answer questions. In case of a perceived ambiguity, state your
assumptions clearly.

You may use any results from lectures without proof.

Students may not leave the examination room during the first 60 or final 10
minutes.

Write your answers in the space provided. You should not require extra space.

If you do need more space, you may use the extra page at the back of the exam,
and indicate clearly on the question’s page that you have done so.
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1. Short-answer questions:

(a) Which of the following statements is true? (We may or may not ask you to justify your answer).
Ioo...

(b) The following statements are false. Say why they are false.
Ioo...

(¢) Answer the following questions in the space provided. No justification is needed.

...

2. Asymptotic Notation

(a) What is the run-time (in terms of n and using ©-notation) of the following code-fragments?
Simplify as much as possible. (We may or may not ask you to justify your answer.)

i. fragmentl(int n) { ... }

(b) For each of the following function pair, f(n) and g(n), indicate indicate whether or not f(n) is
in o, O, Q, or w of g(n). (We may or may not ask you to justify your answer).

i. f(n)=XXX, g(n)=YYY

3. Some Data Structure Applied

Here is an example of Data Structure X. Apply operation Y to it.

4. Some Algorithm Applied
Here is an instance of Problem X. Apply algorithm Y to it.




5. Some Algorithm Analyzed

Here is an algorithm.

mystery(A,n)
1.

(a) What does this algorithm do?

(b) What is its best-case/worst-case/average-case/expected run-time?

(c) How much space/auxiliary space does it use?

6. Design

Here is a problem P. (Description of P, perhaps with an example.) Design an algorithm/a data
structure that solves P. The run-time should be O(XXX), and the auxiliary space should be
oYYy).

7. Critique of design
Prof. S. Tupid thinks that he can solve problem P better than we did in class by doing X.

(a) Explain why Prof. Tupid’s idea is not good.

(b) What would you need to change so that this becomes a good idea?

8. Which one is best?

Your want to solve problem P, using one of the algorithms X, X5, X3. For each of the following
situations, which algorithm would be best to use? Justify your answer (e.g. by arguing what the
run-times of the algorithms would be).

(a) Situation 1: XXX
(b) Situation 2: YYY



9. Expand-that-questions




(This page is intentionally left blank. You can use it if you need more space for some other question,
but clearly indicate on that question’s page that you have done so.)



A few general exam-tips
Most of the following are not cs240-specific, and should be familiar to you. But, just in case...

e Don’t get stuck on a question! The questions are usually ordered by topic, not by difficulty. In a
first pass through the exam, answer all the easy question first (especially the “do” questions).

Read over the “think” question (including the bonus question, if any), but don’t spend more than a
minute on it unless you're quite sure what to do. Quite possibly an inspiration might form later.

Once done with the “do” question, attack the remaining ones in the order in which you feel comfort-
able with them. Leave the bonus question (if any) to the end.

e [t is nearly impossible to write too much. If in doubt, always write justifications and show how you
obtained the answer. For many questions just showing the final correct answer is enough. But if
your answer is incorrect, it helps to have shown your work—partial marks may be awarded if your
work shows that you understood the concept. Even just writing down what needs to be done (even
if you don’t know exactly how to do it) may sometimes give you a pity-mark. No promises though.

e In a similar spirit, do not erase what you have written, unless you really really need the space (and
you are quite sure that you have a better solution). Too often we see erased solutions that might
have given you some partial marks, but since they were erased they cannot be counted.

With the exception of True/False questions, the worst that can happen if you don’t erase a wrong
solution is that you get 0 marks. If you erase it (and don’t write anything else) you'll definitely get
0 marks. So don’t erase.

e Write your assumptions. Often we’ll have seen different variants of a data structure / algorithm in
class. If you're not sure which one is the “standard” one, then write what you're assuming, and as
long as the question doesn’t get simpler in the process there won’t be a deduction for making the
assumption.

Even if the question gets simpler, writing your assumption is better than not writing it. At least then
we understand why you wrote your answer, which makes it more likely that you’ll get part marks.

e When drawing data structures, aim to use the same drawing conventions as we used in class. However,
as a general rule, other ways of drawing will be accepted as long as all relevant information is
displayed. (If in doubt, write what denotes what, i.e., write your assumptions.)



