MATH 307 Quiz #6
DISCRETE MATH §3.3-3.5 SPRING 2016

NAME: gof l;""%

This quiz contains ¥ problems worth 30 points. You may not use books, notes, or a calculator.
You have 30 minutes to take the quiz.

1. (12 points) Let X = {1,2,3,4,5} and let R be a relation on X defined by the rule (z,y) € R
ifz+y<6.

(a) List the elements of R.
(41, U2, LD L (,8) , (8,) (4D 3D G, )
CZlﬂ) aiﬂ CZJH) (4,2) (3{7’) (313.)

(b} Is R reflexive? Explain.

Neo. CH,‘DKR.

(c) Is R symmetric? Explain.

Yo. 1B 6 eR, Han 442l Thus, Yyrx L. Thed, {y ))€eR.

We haw Shown Hat lwhen (0y) €R, Cﬂ,ﬂ&'ﬁ. So Bis Symncehc,

(d) Is R antisymmetric? Explain.

Ne. (15) and (5,1) areink.

(e) Is R transitive? Explain.

No. (5,0 R asl (\4) €, but (5 )& R.

(f) Is R a partial order? Explain.
Ns. R1s hot refloyive.

(g) bist-the-clementsof R=1- |3 R =R7 Ly plain .
Vs, R'=R. Becarse R is Ssmnm‘w‘a.
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2. (10 points) Let X = {1,2,3,4,5,6,7,8,9, 10} and let R be arelation on X x X by (a, b)R{c, d)
if @ + d = b+ c. Note that R is an equivalence relation on X x X.

(a) Give an example of two elements from X x X that relate to (3, 2). f -H>

(4,2, (54 (T nead 4o have adifferenee o

(b) Give an example of two elements for X x X that do not relate to (3,2). )
l.

C‘i;b) (510) 4— 7heir difSuener is rere Han

(c) Show that R is symmetric.

1 £ (Q'QRQ:)J) Hhan ard=zb+l . Thuy c+ b = dra.
S, oy o dbinition 0B, (e AR (a,5).

(d) List all members of the equivalence class [(8,1)].

LaN1=5¢8D, (4D, o, DY

3. (8 points)
(a) Write the matrix A; of the relation R, = {(1,a), (2,a), (2,b),(3,¢)} with orderings:
1,2,3; a,b,c. a b 2
L ] 6 0
A _ 21 ¢ 1 ()
‘- 3o o |
(b) Write the matrix Ay of the relation Ry = {(a,¥), (5, v), (b, 2), (¢, 2)} with orderings:
aab:C;XSY)Z' X 5 Z.
al o 1 o
A=b| o 1 1
cy o o |

(c) List the ordered pairs in the relation Ry o R;.

50,9 ,259 (22 (3,2)3 =ReR,

and explain what its entries tell you
Az

(d) (2pts Extra Credit) Find the matrix product P
about the relation Ry o R;.
x 4wz .

I & oo\ o o | O Nengers &Wl'h th‘ﬁ”‘éfmﬂl
el a2l 2 | do ordered pairs i B oF, .
o .

° ZLlo e | The "2" indicakes Hhat
Az dhere ar Hws ways Jo
obtain (Z,@ .

L .



