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(d) We needto find a numbern suchthatP
�
n � 4 ��� n

�
n � 1 � � n � 2 � � n � 3 ��� 3024. Guessingn � 8 we have

8 � 7 � 6 � 5 � 1680,too small. Guessingn � 9 we have 9 � 8 � 7 � 6 � 3024.Sotherewere9 possible
managersavailable.

(e) The questionisn’t entirely clear, so thereis somefreedomto interpret. I would saywe want eachyurt
to have onemanagerandoneassistantmanager. Managerscanbe assignedin 4! � 24 ways. Assistant
managerscanbeassignedin 4! � 24 ways. Thetotal numberof differentassignmentsis then24 � 24 �
576.

6. (a)

(b) Thethreepairscanbearrangedin 3! ways.However, eachpair has2 differentconfigurations,for 2 � 2 �
2 � 23 � 8 differentwaysof orderingtheshoesin apaironcethey havebeensetdown in arow. Altogether,
thereare3! � 23 � 48waysof arrangingtheshoes.

(c)

(d) Theideain this partis thatrotationsareequivalent,sothatwe canonly establishthepositionof theshoes
relative to the positionof the first shoe. So it doesn’t matterhow we setdown the first shoe;it doesn’t
countasa choice,becauseit canberotatedinto any positionwe like. But afterwe setdown thefirst shoe,
we cantreatthe remainingplacesasa row into which we place5 shoes.Thereare5! waysof doingso,
which is theanswerto thequestion.

(e) After we placethe first pair, thereare2 shoeswe needto placein a row, with 2! � 2 differentwaysof
doing so. After the pairsarepositionedon the display, we can rearrangethe shoeswithin the pairs in
2 � 2 � 2 � 23 � 8 differentways. Altogetherthereare2! � 23 � 2 � 8 � 16 differentwaysof arranging
thedisplay.

7. Thekey ideain this problemis to convertpathsto sequencesof EsandSs.

(a) For example,draw a paththat goesthreeblockseast,thenthreeblockssouth,thenoneblock east. The
corresponding“word” describingthepathis EEESSSE.

(b) Any word includingfour EsandthreeSscorrespondsto anallowablepath,andviceversa.Theremustbe
four Esbecausethat’s how far you travel east;theremustbe3 Ssbecausethat’s how far you travel south.
Consider, for example,ESEESES.Thecorrespondingpathgoesoneblock east,thenonesouth,thentwo
east,thenonesouth,thenoneeast,thenonesouth.Sketchit!
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(c) The numberof pathsis equal to the numberof allowable words. The numberof allowable words is
calculatedin thesamewayasthenumberof distinctrearrangementsof aword likeBOOKKEEPERin the
textbook(seetheendof section6.4). In this caseit wouldbe7! � � 3!4! � .

(d) 8! � � 3!5! � . Why?

(e)
�
n 	 3 � ! � � 3!n! � . Why?

8.
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