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There are 1 questions for a total of 10 points.

1. Suppose we use open addressing with quadratic probing to store keys from the universe U = {0, ...,m−1}
in a table of size n for some prime number n > 2 using some hash function h : U → {0, 1, ..., n−1}. (Recall
that in quadratic probing, when a collision occurs at index h(k), we probe indices A[(h(k)+ i2) (mod n)]
for i = 1, 2, ..., n− 1. If none of the probed indices are available, an exception is raised).
Answer the questions that follow:

(a) (3 points) Suppose m = 100, n = 7, and h(k) = k (mod n). Draw the table after each of the
following operations: insert(17), insert(31), insert(10), insert(45), insert(73).

(b) (4 points) Argue that quadratic probing is not a good idea for any value of prime n > 2 and integer
m > n2 in the sense that the method does not probe all locations in the table and so can raise an
exception on an insert operation even when there are empty spaces available in the table.
(Hint: Consider numbers i2 (mod n) and (n− i)2 (mod n))

(c) (3 points) Professor X claims that for any prime n > 2 and integer m > n2, the following probing
strategy does not have the issue raised in part (b) (i.e., all indices get probed): when a collision
occurs at index h(k), we probe indices A[(h(k)±i2) (mod n)] for i = 1, 2, ..., n−1

2 , alternating between
plus and minus.
Is the claim of Professor X correct? Give reasons.


