
Homework 5 CSE 310 Fall 2008 Arizona State University

Due by Tuesday 10/7 at 9:00

1. We wish to implement a dictionary by using direct addressing on a huge array. At the
start, the array entries may contain garbage, and initializing the entire array is impractical
because of its size. Describe a scheme for implementing a direct-address dictionary on a
huge array. Each stored object should use O(1) space; the operations SEARCH, INSERT
and DELETE should take O(1) time each; and the initialization of the data structure
should take O(1) time. (Hint: it would be enough to describe a system for initializing the
array in constant time. To do this, find a way to keep track of initialized entries without
assuming anything about the initial contents of the array.)

2. Demonstrate the insertion of keys 5, 28, 19, 15, 20, 33, 12, 17, 10 into a hash table with
collisions resolved by chaining. Let the table have 9 slots, and the hash function be h(k) =
k mod 9.

3. Show that if |U| > nm then there is a subset of U of size n consisting of keys that all hash
to the same slot, so that the worst-case searching time for hashing with chaining is Θ(n).

4. Consider a version of the division method in which h(k) = k mod m, where m = 2p − 1
and k is a character string interpreted in radix 2p. Show that if string x can be derived
from string y by permuting its characters, then x and y hash to the same value. Give an
example of an application in which this property would be undesirable in a hash function.

5. (In the context of open addressing.) Write pseudocode for HASH-DELETE as outlined in
the text, and modify HASH-INSERT to handle the special value DELETED.
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