
l a  A + F l +  c l +  D l -  A ^ B  - l A ^ c l -  A ^ D l -  B ^ c l -  B ^ D  - l c ^ D
+  A ^ B ^ c l +  A ^ B ^ D l +  A ^ c ^ D  + L B ^ c ^ D l -  A ^ B ^ C ^ D

t l5 .Therermsintheexpansionareequiva le i t !oa l lo f lnesubs€kof{Al . .An}except

for the emply set Therefore there are 2n - I tems.

16 L€t A = nysl€ries, B - spy novels. c = westems. D = scien@ fiction The.
A l - 3 2 .  B l = 3 4 , l c l - 1 8 ,  D  = 4 1  A l s o  A ^ B l =  l 7 , l A ^ C  = 3 , 1 4 ^ D l = 1 9 ,
B ^ c  = 5 ,  B ^ D  = 2 0 ,  d d  l c  ̂  D l =  1 2  A l s o l A ^ B  ^ c l = 2 ,
A ^ B ^ D l -  l l ,  A ^ C ^ D  =  6 , 1 8  ^  C  ̂  D l =  5 ,  a n d  A ^ B ^ c ^ D  = 2
rhereror€ AvBucv Dl -  A l+Bl+ lc  + lDl -  A  ̂  B l '  la^c - lA^D
' B ^ c l "  B ^ D  -  C ^ D  +  A ^ B ^ C  +  l A  ̂B  ̂  D l +  l A ^  c .  D l
+ l B ^ c ^ D l - l a ^ B ^ c ^ D l
-  7 2 + 7 4  +  1 8  + 4 1 -  1 1 -  g  1 9 - 5 - 2 0 . 1 2 + 2 + l l + 6 + 5 - 2 = 6 6

l7 5 (Uselhe Pigeonnok Principle, wheF suils aEbins, cards ae itedt

l3 27 (you @uld pol€.tially draw 26 red cardt

* 19. No - ther€ are l3 diferenl denoninations lbins)- so l2 ards could all be diferent

20. 51, (you could potntially d6w s0 ofthe eme eeider)

2l lr lhere aretm g€nders Oin0

22 367

21. Yes'there ee 12 bins, so nore tba.24 iteru means thal ai lasl on€ bin has morelno

*24 Theie alel pairs' I and 6,2 and 5,I and 4 - lhat add up 10 ?. Each €lenent in lhe sd
belD.gs lo oneofthe$ pairs. Apply the Pis@nhole Prinoiple. where lhe pairs ar€ the
bins, and the numbers alelhe iiefrs.

25.6

26. Thh follows fron the Pieeonhole Principle, wberelhe. possible rcnaindeG (the
nunbets 0 through. - l) e€ lhe bins,

EXERCISES 3.4

I  *a42 b.6720 . .364 d.

2 9 =362,330

tn (n l ) l l



t4 t -  87,173.291,000

3l= 40.320:7! .3= 15,

llGiianeeme.t ofthe I R\ for each dklingukhed permutation)

Searon€peGotr in one chair anywhere in lhe circle - the position doesn I matter
Choose s€als forlhe lenailinB 5 people lron $e remainiDg 5 positions relativeto lhe
firsl persn, which gives 5l * | 20 ariaBemcnls

I 20 (ther€ are oDly I choi@s aor the lasl chrader)

P05.r)  = Ll l= t5 14 t3=2730

a (26)r
b P(26,  r )=26.2524= 15600

' r 0  ( 2

| l t  c ( r 2

t l Seal one pe6on in one chair anywhere in
clDose seals lor the r€mainins 13 people
lhe tirsl pe^on, whichgives l3

rr Sea! one man in one chair anylvhere in the citcle - the position doesn t saller. Cfioose
seab f.r lhe remai.ins l0 nen in posnio.s Elative lolhe lirst nan, *hich gives l0!
Ea.n woman must be sealed lo a man's right, gvine ll loqtions for wonen ofwhich 8
musl bcchosen-C(l1,3) Thd amnse the 3 wonen inlhese 8 chos.n localions.
gilins8 a(angenentsofwomen Theanswerislhus l0l C(11,3)3!

c z t  d  
n l  = n

( n  l ) l l !

!X8 ) = 2(39,e16,800)(.10,120)

the circl€ dre position doesn\ mall€r.
ftom rfi€ r€naining l3 posilions lelaliv€ lo


