Name: Shu-Ting Wang Student ID: TA

Quiz #7 (5% + 1% Bonus Point)

CS2336 Discrete Mathematics, Instructor: Cheng-Hsin Hsu
Department of Computing Science, National Tsing Hua Usigr Taiwan
2:20 - 2:40 p.m., May 14th, 2014

Thisisa closed book test. Any academic dishonesty will automatically lead to zero point.

1) (2%) ForA = {a,b,c,d,e, f}, each graph, or digraph, in the figure, represents a relation
2 on A. Write each relationZ C A x A as a relation matrixX\/ (%).

(iii) (iv)

Figure 7.13

Solution:

a) # = (a,b),(b,a),(a,e), (¢, a), (b,¢), (c,0), (b,d), (d, b), (b, e), (¢,0), (d, ), (e, d), (d, f), (f, d)



b) #Z = (a,b),

C) # = (a,a),

d,c)(d,e), (e,d), (d, f), (f,d), (e, f), (f,e)

d) Z = (b,a), (b, c),(c,b)(b,e), (c,d), (e,d)



2) (2%) Draw the Hasse diagram for the po&ét(% ), C), whereZ = {1,2,3,4}.

Solution:
/ u \
(1,2,3) (1,2,4) (1,3,4) (2,3,4)
(1,2) (1,3) (1,4) (2,3) (2,4) (3,4)

(1) (2)\/(3) (4)



3) (2%) Apply the minimization process to each finite statechnae in the figure.

Solution:

a) P :{s1,s4}, {82, 53,55}
(v(s1,0) = s4)E1(v(s4,0) = 81 but (v(s1,1) = s1)=F1(v(s4,1) = s3) , S0817Fas,
(v(s9,1) = s3)E1(v(s3,1) = S4, SO S9—Fss3
(v(s2,0) = s3)E1(v(s5,0) = s3, and (v(s2, 1) = s3)E1(v(s5,1) = s3, SO s2Ess5
Sincesy—Fys3 and sy Eyss. It follows that s,—Fyss
Hence,P, is given by P, : {s1}, {s2, 55}, {s3}, {s4}
(v(s2, ) = s3)Ea(v(ss,x) = s3 for x = 0, 1. Hence,syEas5 and Py = Py

b) States, ands; are equivalent

v O]
0O 1 1]0 1
51 54 51 0 1
52 53 53 | 0
s3 | s saf 1 O
54 ANl 83 0 1
S5 53 53 | 0
(@
v w
0O I [0 1
1 S6 53 0 0
52 S5 54 0 1
s3|s s2]1 1
54 54 53 | 0
ss | 52 sa |0 1
56 54 AT 0 0

(b)



