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Pleasetry to solve asmany of the following problemsasyou canwith your group. At the end,handin onesetof
answersfor everyonein thegroup.Make surethateveryonein your groupputstheir nameon theanswerpages.The
problemswill bemarked,andeveryonein thegroupwill getthesamegrade.Youproblablywon’t havetimedo doall
theproblems,soselecttheonesyou cando best.

1. For eachof the following relationson the set of all living humanbeings,determinewhetherthe relation is
reflexive,symmetric,transitive,and/oranequivalencerelation.Clearlystateany assumptionsyou aremaking.

(a) xRy � “x is y’smother”

(b) xRy � “x is y’s ancestor”

(c) xRy � “x andy sharethesamefamily (last)name”

(d) xRy � “x is marriedto y”

(e) xRy � “x hasthesamebirthdayasy ”

For eachof the above relationswhich areequivalencerelations,find the equivalenceclassesanddescribethe
quotientset.

2. Foreachof thefollowingrelationsontheset
�

, determinewhethertherelationis reflexive,symmetric,transitive,
and/oranequivalencerelation.

(a) xRy � “x is a multiple of y”

(b) xRy � “x � y is a multipleof 3”

(c) xRy � “x � 2y is a multiple of 3”

(d) xRy � “xy is a multipleof 3”

(e) xRy � “x � ny wheren is someintegerpowerof 10, i.e.,n ��� 1� 10� 100� 1000���	�	��
 ”
(f) xRy � “x � ny or y � nx wheren is somepowerof 10.

(g) xRy � “x hasthesamelast2 digitsasy”

For eachof the above relationswhich areequivalencerelations,find the equivalenceclassesanddescribethe
quotientset.

3. For any relationR, we candefinethe relation �R by x �Ry if andonly if 
�� xRy � . Consider, for examplethe
relation � andth correspondingrelation �� . For eachof therelationsin questions1 and2, decidewhether �R is
symmetric,reflexive,and/ortransitive. Canyouseeany patterns?

4. Efron’s Dice. I have a weird setof threedice, onecolouredred,onecolouredgreen,andonecolouredblue.
Theredone,insteadof having thenumbers1�	�	���	� 6 on its faces,hasthenumbers1� 4� 4� 4� 4� 4. Furthermore,the
blueonehasthenumbers3� 3� 3� 3� 3� 6, andthegreenonehasthenumbers2� 2� 2� 5� 5� 5. I wantto know which
of thesediceis thebest,soI definea relation“B” on thesetof thesethreediceby d1Bd2

� “d1 tiesor beatsd2

onaverage”.Determinewhethertherelationis reflexive,symmetric,and/ortransitive.



5. Is it truethata relationwhich is symmetricandtransitivemustbereflexive?

6. A relationis called“total” if for all x thereis a y suchthatxRy.

(a) Giveanexampleof a total relation.

(b) Giveanexampleof a relationwhich is not total.

(c) Giveanexampleof a relationwhich is bothtransitiveandtotal.

(d) Give anexampleof a relationwhich is transitive, total, andirreflexive (i.e., for all x it is not thecasethat
xRx).

(e) Show thatthereis no exampleof a relationwhich is transitive, total,andirreflexiveon afinite set.
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