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1. This is a problemdirectly from the textbook; your solutioncanbe modeledon thesimplerproblemsolved in
thetextbook.

2. The numberof threeletter arrangementsis orderedselectionwith repetitionfrom lettersof the alphabet;the
numberof threenumberarrangementsis selectionwith repetitionfrom digits. Multiply thetwo togetherto get
thetotalnumberof licenseplates.

3. This is unorderedselectionwith repetition;you canfind theformula in oneof thesectionsof thetextbookwe
haven’t yet covered.

4. This is orderedselectionwithout repetition.

5. Hmm,I think theremaybeapatternforming in thelastthreequestions.Guesswhatthis is.

6. Thetextbookprovideshintsfor solvingthis bothby acountingargumentandby induction.

7. I would try to provethis identityusinginduction,althoughthereareotherapproaches.

8. Findanappropriatealternateexpressionfor x2 � 2xy
�

y2.

9. This is oneof themostchallengingproblemsI haveassigned.It canbesolvedusingavariationof thebinomial
theoremfor fractionalexponents:� 1 � x ��� 1� 2 canbeexpressedusinganinfinite binomialexpansion.Sincewe
haven’t coveredinfinite series,youshouldtry to find anotherway to solve theproblem.

Herearesomeotherapproaches:

(a) An inebriatedindividual startsat � 0 � 0� andtakesseriesof stepseithernortheastor southeast.Thenumber
of wayshecantake 2n stepsis 22n. Now classifyhis differentpossiblewalksby thenumber2k which is
thelasttime hecrossedthex-axis.

(b) Provethat

�
2n
n �
	 4n � 2

n

�
2 � n � 1�

n � 1 � andusethatidentity to try to getaninductiongoing.

(c) Try replacingthe centralbinomial coefficient

�
2n
n � with theexpression

n

∑
k � 0

�
n
k � 2

thatwe provedin the

lectures.

(d) Theidentity
n

∑
k � 0

�
2n
2k � 2 	 1

2

�
�
4n
2n � � ��� 1� n � 2n

n ���
mayalsohelp.

10. This is from thetextbook;you mayfind somehelp in thesectionof thetextbookfrom which theproblemwas
taken.

Considerthe two diagramsof thesubsetsof � 2 and � 3 in Figure1. In bothcases,if we pick two subsetsthat
canbeconnectedby a vertical ‘chain’, thenonesetis a subsetof another, andwe arein trouble. Sowe must
avoid chains;whatwewantis actuallycalledan‘antichain’. Perhapswecanavoid chainsby stayingin justone
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Figure1: SubsetLatticesfor � 1 � 2 � and � 1 � 2 � 3 �
level of thelattice?Try drawing similar diagramsfor � 4 and � 5 andthengeneralizing.But remember, evenif
yougetthepictureright, therearestill somethingsto prove.

How doesPascal’s trianglefit into this?
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