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B is not NP-complete.

time.

Otherwise, you get 0 points.

terms of N and M?

Vo6
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Problem 1. (20points) TRUE or FALSE: Decide whether or not the following statements are True(O) or
False(X). You do not have to justify the answer. Each correct answer is 5 points, and each incorrect one
is -3 points (until you get 0 points in problem 1). If you choose not to answer, you get 0 points for each.

1.1  True(O) or False(X): Assume that A and B are problems. If A is an NP one and B isin P, AN
1.2 True(O) or False(X): If A is in NP-complete and A can be solved in polynomial time less
than B, B belongs to NP-complete.

1.3 True(O) or False(X): Solutions to the class of NP problems can be verified in polynomial

1.4 True(O) or False(X): A class of NP problems without known polynomial algorithms that can
be reduced to one another is called NP-complete.

Problem 2. (15 points) Decide the complexity of the following computation. Please justify your answer.

If N and M are positive integers, then the complexity 1% +2¥ + .. + NM= O(L). What is L in

Problem 3. (35 points). Find and draw all the spanning trees of the following graphs. You have to list all
the spanning trees to get full points for each subproblem. Otherwise, you get 0 points.

3.1 K3 (i.e., a complete graph with 3 vertices). (5 points)
3.2 K2,2 (ie., a complete bipartite graph with 4 vertices). (15 points)

3.3 Find the total number of spanning trees of the graph. (15 points)
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Fig. 1
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Problem 4. (20 points). Use Dijkstra’s algorithm to find the shortest path between V1 and V7. Please
justify your answer. Otherwise, you get 0 points.
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Problem 5. (10 points). There are 12 students, and you are a coach. You want to divide the students into
three specific groups, i.e.,G1, G2, and G3, so that each group contains four students. Please decide how
many ways you can divide them. Please justify your answer.

RAFHEME  FYTTERATAA





