9. Let A = {1,2,3,4} and let R be the binary relation on A given by the following
ordered pairs.

w = AAHV H,v~ AMq Mv“ Aw. ..Wv. AA« #vq AH« NV- AHJ qu AH- Av- AN‘wvu ﬁNv hv- Auu hvw

Give a brief reason for each of your answers to the following questions.
: (7 marks)

(a) Is R reflexive?

Yes. (LD, (22 (3,3) (9,9 are all ia R,

AS Is R symmetric?

No. (L2)ER but (2D ¢ R.

(¢) Is R anti-symmetric?
Yes. For all dlistinct a b eA,
if (a,b) €R thea (b a) &R,
(d) Is R transitive?
Yes. For all ab c $\»\
‘F (a,13€R and (b VER +hea (a,e)€ER,
(e) Is R an equivalence relation?

No . N is nof h\!in‘.\\v..n.

(f) Is R a partial order?

/\ﬂm. R is \nb\hx?\&\ Qr).x..\h»s\v.iﬂ.\..ln ead *1»)._.\..}.5.

(g) Is R a total order?

Yes. For 2l ab €A,
eithe~ mhxwumm or ﬁr\hvmm.

10. Let S be the binary relation on the set of integers defined by
m S n if, and only if, m — n is odd.
(5 marks)

Amvw.wnmmmﬁﬁ.wm:..rmnvno%;w::m.o_.m?mwno::nmngv_oaomvoi
that it is not. )

ZO. \\N iS an :lﬂ..un.\ f.\r+ 2is net related
+.m itsel€ Since R-2=0O which
is n—l.bl* On%kr.

(b) Is S symmetric? Either prove that it is, or give a counterexample to show
that it is not.

Yes. ¥mn€Z £ mSna thea nSm.

Suppose Hhat mon are mkgers anck mSn.

Thea m-n is odd , 50 m-n= 2lert for Some »\.._r&e.r.
Hence n-mz =(Rktl) = 2(-k) =1, whick is ood.
(The neqative of an odd infege s cdtd )

... SW\X.

(c) Is S transitive? Either prove that it is, or give a counterexample to show
that it is not.

No . 2,3 0.k 6 ace m\lﬂuh\.w.

H

G is related o 3 since 63 3 lodd)
2 s reladed 402 since 3 -2=1. (adda)
but & is nof relekd o R Smce
6-2 =Y hick is nef L.

A




