Math 8
Worksheet 15

Relations 11

A relation R C X x X is reflexive if for all x € X, xRx. It is symmetric if for all (x,v) € R, yRx. It is transitive if xRy
and yRz implies xRz.

1: Prove or disprove the following statements. If they are false, can you find additional conditions to make
them true?

(a) If Ris transitive and xq, x5, ..., X,, are such that x; Rx;; fori =1,...,n—1 (that is, x; Rxp, x,Rx3, ..., X;,_1 Rx},),
then x; Rx,,.

(b) (Velleman pg. 187 n. 13) If R; and R, are symmetric, then R; UR; is symmetric.

(c) (Velleman pg. 189 n. 22) If R is symmetric and transitive, then R is reflexive.




2:  Are the following relations reflexive? symmetric? transitive?
(a) Inany X, xRy iff x # p.
(b) In Z, nRm iff n | m.
(c) InR2, xRy iff det([x y])>0.
(d) For some X with a distinguished point x € X, the relation on 9%(X) defined by ARB iff xe ANB.
(e) For some X, the relation on P(X) defined by ARB iff (AUB)\ (AN B)=0.




