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1. Edit Distance Problem:

The words computer and commuter are very similar, and a change of just one letter, p to m
will change the first word into the second. The word sport can be changed into sort by the
deletion of the p, or equivalently, sort can be changed into sport by the insertion of p.

The edit distance of two strings, s1 and s2, is defined as the minimum number of character
mutations required to change s1 into s2, where a point mutation is one of:

(a) change a letter,

(b) insert a letter or

(c) delete a letter.

Develop a dynamic programming algorithm to find the edit distance between two words.
Write down the algorithm clearly. Analyze the algorithm. Implement the algorithm. Run it
on a number of inputs and show the output. Print the inputs and outputs clearly and verify
that the results are correct.

2. Making Change: Consider the problem of making change for n cents using the fewest number
of coins. Assume that each coin’s value is an integer.

(a) Describe a greedy algorithm to make change consisting of quarters, dimes, nickels and
pennies. Show that your algorithm yields an optimal solution. Implement this algorithm.

(b) Give a set of coin denominations for which the greedy algorithm does not yield an optimal
solution. Your set should include a penny so that there is a solution for every value of
n. Provide examples where the greedy algorithm fails.

(c) Give a dynamic programming algorithm that makes change for every set of k di!erent
coin denominations, assuming that one of the coins is a penny. Clearly describe the
algorithm and provide pseudo-code. Implement this algorithm. Provide examples of at
least five coin change problems with di!erent coin sets where the greedy algorithm fails,
but the new algorithm works. You can re-use examples from problem (2b).

3. Exponential Time Problems: A lot of very useful problems take exponential time to solve
exactly. These are called NP-complete problems. Perform research on your own to list five
di!erent problems that are NP-complete. Provide a bulleted list with the names of each of
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these problems along with a short description. For each problem, provide a brief outline of
how people have tried to solve it in an approximate manner. Please use IEEE Transactions
author style. Write at least 2-3 pages.

4. Extra Credit: Read Section 12.2 of Anany Levitin’s text on Branch-and-Bound algorithms.
Discuss Branch-and-Bound algorithms for one or more NP-complete problems. Implement
them and show results for some example problems. Depending on the number and sophisti-
cation of your implementations, and the numbers and sizes of problems solved, up to 7.5% of
semester grade may be given as extra credit.
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