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. Verify thatthefollowing expressionsretautologies.
(@) ~(pA—0) & (—pva) (b) pA=(qv-r) = pA—q
. Provethefollowing statementsiboutsetsby corvertingto logical identities.

(@ (AnB%)¢=A°UB (b) An(BUC®)*Cc AnB°
ThenotationA® meanghecomplemenbf thesetA, i.e.,theset{x € U : x ¢ A} whereU is theuniversalsetfor
thegivencontext. I.e.,assuminghatx € U for all x underconsiderationywe canwrite x € A° = —(x € A).
. Prove thefollowing identity for sets:

((AUB)NC)N((BUC)NA) CCNA

Hint: the setrelationC correspondso thelogical relation=.

. Determinewhethereachof thefollowing functionsis aninjection,asurjection,and/ora bijection.

(a) f:N— Ndefinedby
f(n):{n+10, n odd
n—1, neven

(b) (Correction)g: N — N definedby

1, n=1
g(n)=<g(n-1)/2, n>1,g(n—1)even
59(n—1)+1, n>1,9(n—1)odd

. Shaw thatif afunction f : S— Shasthe propertythat
forallxe S, f8(x) =x

then f mustbe a bijection. (Here f8(x) meansf (f(f(f(f(f(x)))))), i.e., f composedwith itself six times
altogethersimilarly for f"(x) for ary naturalnumbem.)

. Shaw thatif thefunction f : S— Shasthe propertythat
forallxe S, f2(x) = xor f3(x) = x
then f mustbea bijection. (Hint: usethe previousproblem.)
. Shaw thatif thefunction f : S— Shasthe propertythat
forallxe S, f2(x) =xand f3(x) = x

thenf mustbetheidentity function. (Recallthattheidentity functionid : S— Sis thefunctionwith theproperty
id(x) =xforallxe S)



8.

10.

Shaw thatif thefunction f : S— Shasthe propertythat
forallxe S, f3(x) = xand f3(x) = x

then f mustbetheidentity function.

. Whatis the numberthat, multiplied by 3, thenincreasedy threefourthsof theresult,thendivided by 7, then

diminishedby onethird of theresult,thenmultiplied by itself, thendiminishedby 52, thenthesquareroottaken,
thenincreasedy 8, thendividedby 10, givestheanswer2?

(The Monkey andthe Coconuts.)After a planecrash,5 menfoundthemselesstrandedn a desertsland. The
only food sourceon the islandwascoconutswhich were plentiful, andthe only otherinhabitantof the island
wasamonkey. The menspenttheir first day gatheringcoconutswhich they putinto a largepile. They wereso
tired aftergatheringcoconutsthey decidedo leave theproblemof dividing themuntil thenext day. However, in
themiddle of thenight, oneof themenwoke up anddecidedo take his share He foundthatthe pile of coconuts
dividedevenlyinto five with onecoconuteft over. He stashedisfifth, gave theleftovercoconuto themonkey,
left the restof the coconutsin a pile for the others,andwentbackto sleep. However, a secondmanwoke up
afterwards,andalsodecidedto do the samething. Coincidentallywhenhedividedtheremainingpile into five,
therewasagainoneleft overfor themonkey. He stashedis fifth. Eachof the otherthreemenwentthroughthe
sameprocesatsometime duringthe night, eachtime with oneleftover coconutfor the monkey. In themorning
whenthey woke up, noneof themadmittedto takinga portionalready sothey dividedthe remainingpile into
fifths, thistime with noneleft overfor the monkey. How mary coconutdid they originally gather?

(Bonus:find all solutions.)



