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S. Lang
Practice Problems for Test 2
March 27, 2001
Heaps:

1. Exercise 6.2.

2. Exercise 6.10 (a).

3. Exercise 6.18 (a), (b).

Sorting and Divide-and-Conquer:

4. Exercise 7.31

5. Exercise 7.38.

6. Exercise 7.48

7. Application of the Divide-and-Conquer theorem (Theorem 10.6).

8. (a) Give a sorting algorithm that sorts 3 (distinct) numbers using 3 comparisons in the worst   case.

(b) Prove that any comparison-based sorting algorithm needs at least 3 comparisons to sort 3 (distinct) numbers in the worst case.

Greedy Algorithms:

9. Suppose a person is making a travel plan driving from city 1 to city n, n > 1, following a route that will go through cities 2 through n –1 in between.  The person knows the mileages between adjacent cities, and knows how many miles a full tank of gasoline can travel.  Based on this information, the problem is to minimize the number of stops for filling up the gas tank, assuming there is exactly one gas station in each of the cities.  Design a greedy algorithm to solve this problem and analyze its time complexity.

10. A student taking a test uses greedy strategies to maximize the test results.  The input to this problem consists of the test time K in minutes, and the (estimated) times to solve each of the n questions on the test, T[1..n], where time T[i] > 0 is the time in minutes for solving question i, 1 ( i ( n.  We assume no partial credits will be given; thus a completed test question gets full credits while incomplete answers get 0 credits.  We also assume that
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so that there is not enough time to solve all test questions.  There are two greedy strategies being considered:

(a) Maximize the total number of completed test questions by working on the longest test question first, then the second longest, etc.  Give a “small” example (i.e., n ( 4) to show that this strategy is not optimal.

(b) Maximize the total amount of time the student uses for the completed test questions, by working on the shortest test question first, then the second shortest, etc.  (Thus, a student could be busy but receives no credits if no test questions are completed.)  Does this algorithm (always) generate optimal solutions?  Use an example to illustrate.
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