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. Thisis a problemdirectly from the textbook; your solutioncanbe modeledon the simplerproblemsolvedin

thetextbook.

. The numberof threeletter arrangementss orderedselectionwith repetitionfrom lettersof the alphabet;the

numberof threenumberarrangements selectionwith repetitionfrom digits. Multiply the two togetherto get
thetotal numberof licenseplates.

. Thisis unorderedselectionwith repetition;you canfind the formulain oneof the sectionsof the textbook we

haven't yet covered.

. Thisis orderedselectiorwithout repetition.

. Hmm, I think theremaybe a patternformingin thelastthreequestionsGuessvhatthisis.
. Thetextbookprovideshintsfor solvingthis both by a countingargumentandby induction.
. | wouldtry to prove this identity usinginduction,althoughthereareotherapproaches.

. Find anappropriatealternatesxpressiorfor X% + 2xy + y°.

. Thisis oneof themostchallengingoroblemsl have assignedIt canbe solvedusinga variationof the binomial

theoremfor fractionalexponents:(1+ x)~/2 canbe expressedisinganinfinite binomial expansion.Sincewe
haven't coveredinfinite seriesyou shouldtry to find anothemway to solve the problem.

Herearesomeotherapproaches:
(a) An inebriatedindividual startsat (0,0) andtakesseriesof stepseithernortheasbr southeastThe number

of wayshe cantake 2n stepsis 22". Now classifyhis differentpossiblewalks by the number2k which is
thelasttime hecrossedhex-axis.

(b) Provethat (2nn> = 4nn— 2 (2(nn_— 11)) andusethatidentity to try to getaninductiongoing.

n 2
(c) Try replacingthe centralbinomial coeficient (2nn) with theexpressionz (E) thatwe provedin the
K=0

560 -3 (E) ()

This s from the textbook; you may find somehelpin the sectionof the textbook from which the problemwas
taken.

Considerthe two diagramsof the subsetf N, andN; in Figurel. In both casesjf we pick two subsetghat
canbe connectedy a vertical ‘chain’, thenonesetis a subsef another andwe arein trouble. So we must
avoid chainswhatwe wantis actuallycalledan‘antichain’. Perhapsve canavoid chainsby stayingin justone

lectures.
(d) Theidentity

mayalsohelp.
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Figurel: Subset atticesfor {1,2} and{1,2,3}

level of thelattice? Try drawing similar diagramdor Ny andNs andthengeneralizing.But rememberevenif
you getthe pictureright, therearestill somethingsto prove.

How doesPascals trianglefit into this?



