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Problem 1

This question was done well, but there were a few students who drew invalid
AVL trees and a few students who did not do the rotations correctly.

Problem 2

In part a), a handful of students wrote m5 = 13, which is incorrect as m5 is
equal to 12. By getting the wrong mi values here, they were not able to de-
rive the correct recurrence relation in part b), and so a lot of marks were lost.

In part b), several students gave incorrect recurrence relations such as mi =
mi−1 + (i− 1).

In part c), several students did not do induction correctly. Most students
got the base cases correct, but some were unable to do the inductive step.
Students should be aware that they must use the recurrence relation in con-
junction with the induction hypothesis to show that the bound holds for mk+1

(or mk if they assumed that the hypothesis was true up to k − 1 instead of
k).

Problem 3

For part a) lots of students missed the case where the key wasn’t in the
array. Every case must be considered in order to correctly prove that the
search terminates in O(1).

In part b), many students just gave some values in an array instead of a
function. However, their arrays were generally correct in that they gave a
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worst case search time of O(n).

For part c), some students did not show how much the size of the array
decreased with each recursive call. This step is necessary in order to be able
to use the hint to determine how many recursive calls there will be. Another
common error was stating that m ≥ log log n means O(log log n) runtime.

Problem 4

Parts a), b), and c) were done well by the majority of students.

In part d), most students realized that they had to use the sum of an infi-
nite geometric series. However, there were some who proved only one of the
formulas without bothering to prove the other.

Parts e) and f) had mixed performance. For part e), some students did
not provide an adequate explanation for why
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appears in the for-

mula. Some simply stated that the formulas followed obviously from part d)
without using the indicator variables and applying the general formula for
expectation. For part f), some students didn’t seem to like two summations
in one formula and removed the inner summation that follows from e).

Problem 5

Of the students who attempted this problem, the only common error was not
taking floor or ceiling of

√
n.
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