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CSC 225 Midterm Exam
Oct. 21, 2009

Instructions:
1. Putyour name on\ery page of the exam.
2. Nocalculators or other aids. Closed book.

3. Readthrough the entire exam beforegiiming. You should hee 9 @mges includ-
ing this header page.

Question | Value Mark
1 10
2 20
3 15
4 15
5 40
Total 100

Recall that you need at least 40% (40/100) in order to write the final exam in this course.
Suggested strategy: read through the exam before starting, and begin with the questions
which are easiest for you.
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1. [10] List the data alues according to the order that the cells of the binary tree are
visited for each type of tvarsal listed.

Preorder traersal:

Postorder traersal:
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[20] Solwe the following recurrence using repeated substitutidour answer

should be a closed formula.
T(n)=n+ T(n/2), T(8)=42.
You may assume that = 2¥ for some integek > 3.
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3. [15] Prove by induction that your solution to question #2 is correot. for part
marks [5], apply induction to the point where you realize that your solution to #1 is
incorrect, and explain what goes wrong.

The recurrence from Question #1.
T(n)=n+ T(n/2), T(8)=42.
You may assume that = 2% for some integek = 3.
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(@)

(b)
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Supposé¢hat you hae a leap which is stored in an array whose indexing starts at 0
(as per Jea a C).

[6] Give the formulas for the location of:

parent(k )

leftChild(k)

rightChild(k)

[9] Write high level pseudocode for the deleteMax operation for a heap sort rou-
tine. Your deleteMax must restore the heap after the max is deleted.
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(@)
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Supposehat Unversal Studios has a large collection of olduwes that thg want
to sort. Each mae has an integer identification number which is thg for the
sort. The movies takup a bt of space (seral Megabytes each) and so apping
takes an enormous amount of time; the timestafor other operations is gleyi-
ble.

[10]If it takes at most one hour perawoperation, then deg a tght upper bound
on the time that it would ta&kto ©rt n movies using a MaxSort, and then peahat
your answer is correct using induction.



(b)

()
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[5] If you use a Heapsort, thervgia tinction f (n) such that the number of syps
in the worst case on a problem of sizes in © (f(n)) during the deleteMax phase
of the Heapsort ignoring swaps done building the initial heap.

[10] Prove that the Heapsort do€x( f (n)) swaps (ignoring those done building the
initial heap) for yourf(n) from (b). You should include in your argument a
description of one example of a heap of omdeuch that this worst case time is
realized.
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(d) [10] Prove that the Heapsort do€3( f(n)) swaps in the warst case (ignoring those
done building the initial heap).

Your f(n) from part (b):

(e) [5] If Universal Studios asks you which sorting routineytiseould use for this
problem, MaxSort or Heapsort, what would your advice be and why? Justify your
answer.
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Use this page if you need more space.
Clearly indicate the question you are answering.



