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(B) SMTP
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1. For proving implications p—q, we may use one of the following methods:

a. Prove —p by itself.

b. Assume —q, and prove —p.

c. Prove q by itself.

d. Assume p is true, and prove g.

e. Proceed by exhausting all possibilities.

(1) Which one is the trivial proof? (2%)

(2) Which one is the direct proof? (2%)

(3) Which one is the indirect proof? (2%)
(4) Which one is the exhaustive proof? (2%)
(5) Which one is the vacuous proof? (2%)

2. Let A ={a, b} and B = {c, d, e}. Find the power set of the Cartesian
product B x A.

(1) Show the Cartesian product A x B. (5%)

(2) Show the number of elements within the power set of the Cartesian
product A x B. (5%)

3. Let R be the set of real numbers. Determine whether the function f(x) = x

from R to R is onto? Justify your answer.

4. Suppose that a cake shop has 5 different kinds of cakes, and there are 10
pieces of each kind of cakes. How many different ways can 4 cakes be

chosen from this cake shop?



5. Suppose that the 0-1 matrix of the relation R is

(1) Find the 0-1 matrix of the reflexive closure of R.  (3%)
(2) Find the 0-1 matrix of the symmetric closure of R.  (3%)
(3) Find the 0-1 matrix of the transitive closure of R.  (4%)

6. Given a weighted connected graph G1 (as shown in Figure 1), please

write down one of its minimum cost spanning trees and its total cost.

Figure 1: G1

7. Write down one of the circuit if any Eular circuit exists in G2 (as shown
in Figure 2) and G3 (as shown in Figure 3). Also, please explain your
reason.
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Figure 2: G2 Figure 3: G3




8. Given a weighted connected graph G4 (as shown in Figure 4), please
write down the shortest path between Vertex 1 and Vertex 5. Also,
please write down the procedure that you find out the shortest path.

Figure 4: G4

9. Given a connected simple graph that has n vertices. (a) Please write down
the minimal number of edges of this graph. (b) Please write down the
number of edges of the minimal spanning tree of this graph.

10. Given a connected planar having 5 vertices whose degree is 3, 2, 2, 3, and
2 respectively. (a) Please write down the number of edges of this planar.
(b) Please write down the number of regions of this planar.
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