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Problem 1

Problem 1 [12 points]

Let X and Y be two strings of length n and m, respectively. How many distinct alignments
between X and Y are there? Justify your answer.

Note: Your calculation should exclude alignments that match two gaps with each other.
Additionally, if X = AB and Y = CD, then the alignments (AB_,C_D) and (A_B,CD_) are
considered equivalent and should be counted as a single alignment.
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Problem 2

Problem 2 [12 points]

Given an integer n and nonnegative numbers py,...,p, € [0,1], you want to determine the
probability of obtaining strictly more heads than tails when n biased coins are tossed indepen-
dently at random, where p; is the probability that the i*" coin comes up heads. Give an O(n?)
algorithm for this task. Assume you can multiply and add two numbers in [0, 1] in O(1) time.
Justify the correctness and running time of your algorithm.
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