
Computer Science 2300: Homework 5

Due: April 12, 2010

Note: Please use rigorous, formal arguments. If you are asked to provide an algorithm then you
may either write pseudocode similar to the pseudocode in the DPV text, or provide a clear de-
scription in English. You must also provide an argument for why the algorithm is correct, and an
analysis of the running time. We encourage you to collaborate with other students, while respect-
ing the collaboration policy. Please write the names of all the other students you collaborated with
on the homework. Hardcopies are required by submission time. E-mailed versions will not be
accepted.

1. (10 points) DPV Problem 5.1

2. (10 points) DPV Problem 5.2

3. (10 points) DPV Problem 5.8

4. (5 points) DPV Problem 5.11

5. (5 points) Consider the AVL tree below. Show the result of inserting 70 into this tree. Then
show the result of inserting 80 into the tree that resulted from the previous step.

6. (10 points, based on CLRS Problem 11.2-6). Suppose you have stored n keys in a hash table
of size m, with collisions resolved by chaining, and you know the length of each chain. Let
L be the length of the longest chain. Each entry in the hash table is of course associated with
a key. Design an algorithm that selects a key uniformly at random among the keys in the
hash table (remember that you don’t have direct access to the keys, only to the hash table).
You algorithm should run in expected time O(L(1 + 1/α)) where α = n/m. You must prove
the running time bound!
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