10.

. LetT : N — N bedefinedby theformulaT (n) = {
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. Let Sbethesetof studentsn MATH 221001200530(i.e., this class)andlet P bethesetof all peoplewho have

everlivedon Earth. Which of thefollowing specifyfunctionsfrom Sto P?

(@) f(x) isthemotherof x (c) h(x) is thechild of x
(b) g(x) is thehusbandf x (d) k(x) is thegrandmothebf x

. Lett : N — N begivenbyt(n) = 3n+1,ands: N — N begivenby s(n) = n. Shaw thatsot #tos.

3n+1 if nisodd
n/2  if niseven’
(@) FindT(1),T(2), ..., T(6).

(b) IsT aninjection?A surjection?A bijection?

(c) DoesT havealeft inverse?A rightinverse?An inverse?

. A thief entersinto a jewelry shopandtakeshalf therubies,plusonefor gopodmeasureSheleaves,andasecond

thief thenentersandtakes half the remainingrubies,plus onefor good measure.Sheleaves,anda third and
fourth thief eachdo the same.But whenafifth thief entersthe shop,he finds only oneruby (which he takes).
Write a function f which representshe effect any of thefirst four thieveshason the numberof rubiesin the
shop.Find f~1 anduseit to find the numberof rubiesin the shopbeforethefirst thief entered.

. How mary peopledowe haveto have in aroomto ensurehattherearethreepeoplein theroomwhowereborn

onthesamedayof themonth?(Someonédornon Septembe6, 1984'is bornon the sameday of themonth’ as
someonéornon October6, 1985.)

. How mary peopledo we have to have in aroomto ensurethattherearetwo peoplein theroomwith the same

birthday? (Someonéborn on SeptembeB, 1984 ‘has the samebirthday’ as someoneborn on Septembes,
1985.)

. ThesetN;g has2'? = 1024 distinct subsets Supposeve have a collectionof 513 of thosesubsets Shaw that

theremustbe two setsA andB in our collectionsuchthat A C B. (Hint: somesubset®of Nijg don't contain10
andsomesubsetslio.)

. Let X beary set. Prove thatary function f : X — X with the property f (f(f(x))) = x for all x € X mustbea

bijection.

. Consideran 8 x 8 chessboaravith squarescolouredalternatelyblack andwhite. Is it possibleto cover the

chessboaravith 32 dominoesgachone covering two squaresexactly? Now remove two diagonallyopposite
cornersof thechessboards it possibleto covertheresultingboardwith 31 dominoes?

We have a computerprogramthat compressefiles. Eachcomputerfile canbe representetby a number(i.e.,
thenumericvalueof the sequencef 0’'sand1’sin thefile, consideredsa binary number).Sincethe program
compressefiles, it correspondso afunction f : N — N with the propertyf(n) < nfor all n € N. Show that f
cannotbe aninjection. (We call suchcompressiorschemedossy’; e.g.,compressiorf audioto MP3 format
is lossy becaussomeinformationis lostin the processWhataboutschemedik e ‘PKzip’ which purportto be
lossless?)



