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1.[10 points]

Consider the activity-selection problem. Give an example (set of activities with start and end times) to show
that the approach of selecting the activity of least duration from among those that are compatible with
previously selected activities, does not give an optimal solution of mutually compatible activities.

2.[10 points]

Consider the problem of making change for n cents using the fewest number of coins. Assume that each coin
value is an integer. You have available coin denominations of 1 cent, 5 cents, 10 cents, 25 cents, as in the US
coins of penny, nickel, dime, quarter. Assume there is infinite availability of each of these four coin
denomination types (so that you can reuse each coin type as many times as you like).
a. Describe a greedy algorithm to make change using the fewest number of coins. (you do not need to
write pseudocode, but rather just explain your greedy strategy).
b. Explain how your algorithm would work for n=30 cents.

3.[10 points]
Although the greedy algorithm is optimal for the US coins, it is not necessarily optimal for any set of coins.

. Givean example of a different set of made up coin denominations with different values, for which the
greedy algorithm does not yield an optimal solution. Your set should include a penny (1 cent) so that
there is a solution for every value of n. As before, assume there is infinite availability of each of your
coin denomination types. Show specifically a counter example in which the greedy algorithm yields a
change solution that is not optimal, that is, does not include the fewest number of coins.

b. Name another algorithmic approach that will find an optimal solution to your example in (a).

4.[10 points]

Consider sorting n unique numbers using mergesort. Explain why dynamic programming will not speed up
your algorithm. lllustrate this by considering the sub-problems for an array of size 8.




