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Pleasetry to solve asmary of the following problemsasyou canwith your group. At the end, handin one setof
answerdor everyonein the group. Make surethateveryonein your group putstheir nameon the answermpages.The
problemswill be marked,andeveryonein thegroupwill getthe samegrade.You problablywon’t havetime dodoall
theproblemssoselecttheonesyou cando best.

1. For eachof the following relationson the setof all living humanbeings,determinewhetherthe relationis
reflexive, symmetric transitive, and/oranequialencerelation. Clearly stateany assumptiongou aremaking.
(8) xRy = “xisy'smother”
(b) xRy = “xisy'sancestor”
(c) xRy = “x andy sharethe samefamily (last)name”
(d) xRy =“xis marriedto y”
(e) xRy = “x hasthe samebirthdayasy”

For eachof the above relationswhich are equivalencerelations,find the equivalenceclassesand describethe
guotientset.

2. Foreachof thefollowingrelationsonthesetN, determinavhethertherelationis reflexive, symmetric transitive,
and/oranequialencerelation.
(a) xRy = “xisamultiple of y’
(b) xRy = “x+yisamultiple of 3”
(c) xRy = “x+ 2yisamultiple of 3"
(d) xRy = “xyis amultiple of 3"
(e) xRy = “x= ny wheren is someintegerpower of 10,i.e.,n € {1,10,100,100Q...}"
(H xRy ="“x=nyory=nxwheren is somepower of 10.
(g9) xRy = “x hasthesamdast2 digits asy”

For eachof the above relationswhich are equivalencerelations,find the equivalenceclassesand describethe
guotientset.

3. For ary relationR, we candefinethe relation R by x Ry if andonly if =(xRy). Considey for examplethe
relation= andth correspondingelation#. For eachof therelationsin questionsl and2, decidewhether R is
symmetric reflexive,and/ortransitve. Canyou seeary patterns?

4. Efron’s Dice. | have a weird setof threedice, one colouredred, one colouredgreen,and one colouredblue.
Theredone,insteadof having thenumberdl, ..., 6 onits faceshasthenumbersl, 4, 4,4, 4, 4. Furthermorethe
blue onehasthe numbers3, 3,3, 3,3, 6, andthe greenonehasthe number2,2,2,5,5,5. | wantto know which
of thesediceis thebest,sol definearelation“B” onthe setof thesethreedice by d;Bd, = “d; tiesor beatsd,
onaverage”.Determinewhethertherelationis reflexive, symmetric,and/ortransitive.



5. Isit truethatarelationwhich is symmetricandtransitve mustbereflexive?
6. A relationis called“total” if for all x thereis ay suchthatxRy.

(a) Giveanexampleof atotal relation.
(b) Giveanexampleof arelationwhichis nottotal.
(c) Giveanexampleof arelationwhichis bothtransitve andtotal.

(d) Give anexampleof arelationwhich is transitive, total, andirreflexive (i.e., for all x it is notthe casethat
XRX).
(e) Shaw thatthereis no exampleof arelationwhichis transitive, total, andirreflexive on afinite set.



