[image: image1.png]1 BST generation
A BST is generated (by successive insertion of nodes) from each
permutation of keys from the set {1, 2,3, 4,5 6,7,8,9, 10, 11}. How

many permutations determine trees of height three?




[image: image2.png]2 BST generation
A BST is generated (by successive insertion of nodes) from each
permutation of keys from the set {1, 2,3, 4,5 6,7,8,9, 10, 11}. How
many different-looking trees are produced with height three?




[image: image3.png]3 Max-heap structure
A max-heap is built from 5,555 nodes with distinct keys. A certain node in
the heap has the 5® smallest key.
A What is the minimum depth that this key can have in the heap?

B What is the maximum height that this key can have in the heap?

C What is the minimum height that this key can have in the heap?




[image: image4.png]4 Determine the minimal number of comparisons needed to determine the
median among six numbers, given that you know beforehand that there is
exactly one repeated number. lLe., there are five distinct numbers in total, but
one of these is repeated exactly once in the input list. Carefully write down as
much of the decision tree for your algorithm as you can. [Note: This is the
median problem for N=6 conditioned on the partition 1+1+1+1+2. For 10 points
EXTRA CREDIT you can give the decision tree for N=7 with the partition
1+1+1+1+1+2.]




[image: image5.png]5 Show the red-black trees after successively inserting the keys 41, 31, 39, 17,
12,19, 8, and 21 into an initially empty red-black tree.




[image: image6.png]6 Compute the (16, 16)-Josephus permutation.

7 Compute the antepenultimate survivor for the (300, 2)- (binary) Josephus
problem, i.e,, the third-to-last number in the permutation.

8 Josephus calculation

Consider a circle of 19,001 people, with every other person eliminated,
starting with the person standing at initial position two (binary Josephus
problem). The first person is at position one.

A The last person left standing (survivor) is at initial position

B The penultimate survivor is at initial position




[image: image7.png]9 Trace the Counting Sort algorithm (p. 194 -196) on the input array
[10.1,9,2.8,3,7.4,6,5].




[image: image8.png]10 See the text, 5.3-7. If the random routine is broken, and only returns 2,
i.e., Random(1, n) always only returns the integer 2, what is the result of Random-
Sample(5, 50)?




[image: image9.png]11.  Suppose a room contains 12 unrelated people. What is the probability that
there are at least three people with the same birthday? (Another way to say this is
that there is at least one triplicate. This is a challenging problem.) SHOW

WORK




