Name: Student ID:

Quiz #7 6%

CS2336 Discrete Mathematics, Instructor: Cheng-Hsin Hsu
Department of Computing Science, National Tsing Hua Uisigr Taiwan

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

If the total points are more than 6 points, you will get at most 6 points out of it.

1) (2%) If A = {w,x,y, z}, determine the number of relations ehthat are
a) symmetric
b) reflexive and symmetric
c) antisymmetric and contaifx, y)

d) reflexive, symmetric, and antisymmetric

Answer:

a) 210

b) 26

c) 2¢.3°

d) 1

2) (2%) LetA ={1,2,3,4}, B = {w, z,y, z}. Define the relatiow?, C Ax B,%, C Bx A

and#; C Bx A, wherez; = {(1,w), (3,w), (2,x), (1,y)}, %> = {(w,4), (x,1), (z,3), (y,2)}
andZ; = {(w, 3), (y,4)}.

a) DetermineZ, o (%> U %s)

b) Draw the digraph of (a)

Answer:

a) %o (% UZs) =1{(1,2),(1,3),(1,4),(2,1),(2,3),(3,3),(3,4)}



3) (2%) Let A = {1,2,3,6,9,18}, and defineZ on A by xZy if x | y. Draw the Hasse
diagram for the posetA, Z).

Answer:

2

/\
./\/
N,

4) (2%) If A=1{1,2,3,4,5,6,7}, defineZ on A by (z,y) € Z if x — y is a multiple of3.
a) Show thatZ is an equivalence relation aA.
b) Determine the equivalence classes and partitiod afiduced byZ.

Answer:

a) Foralla e A, a—a=3-0, soZ is reflexive. Fora,b € A,a — b = 3¢, for some
c€Z =0b—a=3(—c), for —c € Z, so a%b = bZa and Z is symmetric. If
a,b,c € A and a#b,b%c, thena — b = 3m,b — ¢ = 3n, for somem,n € Z =

(a—b)+(b—c)=3m+3n=a—c=3(m+n), SoaZc. ConsequentlyZ is



transitive.

b) [1] =[4] = [7] = {1,4, 7} [2] = [5] = {2,5}; [3] = [6] = {3,6}.
A={1,4,71U{2,5} U{3,6}.



5) (2%) For the finite state machine given in the state tablewedetermine a minimal
machine that is equivalent to it. Please give the state tafdkthe intermediate partitions

as the answer (e.gf, Ps...).

v w

0 1]01
s1|s7 sg|1 O
s2|s7 s7|0 0
s3|s7 s201 0
S4182 s3/0 0
ss5|1s3 s7/0 O
S6|s4 s1|/0 0
s7ls3 s5|1 0
ss|s7 s3/0 0

Answer:

Py : {51, S3,57},{S2,S4, S5, S6, Ss }

Py : {51, 53,57}, {S2, S5, Ss}, {S4, S6 }

Py {51}, {53, 57}, {52, 55, Ss}, {Sa}, {Se}

Py =P

v w

0 1|01
s1|s3 sg|1 0O
Ss2|s3 s3(0 0
s3ls3 s2|1 0
S4082 s3(0 0
s6|sa s1|0 0




