CHAPTER 7
PermuraTiONS

AND ComBI(NATIONS

SecTion 7.1
Permutotions



PermuTATIONS

77& basic qu{es’cm’om How h’lam1 Woys are 'H‘Lefe, 1o Moke an Gm/&reo(
[ist?

EXample: Ina cub with 30 pople, how mony ways oz there 4o
Choose o president, Vice presio’entano( Se,cre’canj?
30-29-18

A Po'mu‘forh'ofl O‘F n ob)'e.cts 1S an afran%am.wrf: of those olajects
1 Some. ordler”

How mony per mMudoctions oF n ob)e.cis?

nl



r - PerMUTATIONS

An r- permu‘fq‘h\on of n Olojeds s a choce of r of the objects
ond a Permwb'bbn of Hhose r ob)ec{s.

How many - Permudaions of M obije s

|
n.
/(rl-r\l. = n(n-0--- (n-r+1)

e defne
Pln,r) = n[/(n-r\l.

lfl other words, ,P(nﬂ vs the number dF Lays 1o pud,
¢ distinguishable marbles into N boves, at most one

Marble 4o & box.

EXam’o’e: h an OHMpi(‘_ evert with 8 athletes, \n how mony Ways
Con gold ysilver, and bronze be cuneded ?



PERMUTATION ‘PROBLEMS

(. How mon Ways  are there 4 give [ sad pu es away to 20 people>
i} eadh flf'Son con. take ot most one Sadpppupm 7\1

Plro,7)= 2" /13

7. Aqroup L\qs N mMen and n womwen. ln l‘low man\{ wo.\fs Con.

‘Hleq be linaal u‘? So ‘a'lo:t men and Women a{‘m’ na#.?

3 choas: © an ora(en‘ng mC n men n'
@ an orglenng o Nwomen h!
@ man fist or ooman First 2

Mu[{iplim‘ﬁow vl ~72.n'n!



PERMUTATION ‘PROBLEMS

E) How many ways are —fhe,re. 1o Seat b boqs angl 4 qifls at & rounol
table i o 4wo q{rls sit ‘togctkef 7

NG(E-‘A faILa“('fon GF Q& covrﬁgum{fow \$ Consiole/eol Hlesame, as
+he ongl‘m{ Cov\ﬁgumhbn.

oVeYCOMﬂti
0 Armn%/; the b boys 1 o circle 6!/6‘5 -
@ Thnthere are G slots Lo 4 9(((5 , at
mest one per sbt: P(6,4)= 6545
MMH}Flicaﬂov\ mle: 56/ /2



PERMUTATION ‘PROBLEMS
4 A(mnaq al 26 [e,{{crsor H’(e, a’p;\ab&'& W o row.

«) How Mony such “words” are there !
26!

b) How many contain HAMLET as a subword, eq.
VRIKGCHAMLETBDF IZWT NQOSYUX

deo: Think of HAMLET] 05 o single, big loter”

~ 1l

C\) How rMainy have, QMC:H% 4 le:&ef S lx{wean H od T 7

7-(14-2372-21) - 7'



COMBINATIONS

The basic czueshbn: How many ways 1o make an unordered (Vs
with n tems”

Exam'ole: In a club with 30 People, how many woys 1o choose
& committee with 3 members?

30-29-28 6

Or: How many woys 1o put 5 iﬂd’.sﬁnguishb& marbles 1n
20 boxes ?



MARBLES AND BOXES

D;S‘Hngu'lshablﬂ. marbles: Say we want to put a red, a green,
ard o blue marble nto 5 boyes.
l—{ow Mo.vt\1 waqs?

P(5,3)= 545 =60

Inolis%ingu'lslnalole marbles: Gaul we want to pu’c 5 mdisﬁngu'ls}nb(e

marbles 1n 5 boxes.

How mony wa\19?

P63 /3! = 54.3/¢ =10



N CHOOSE K
Nu.mbe,r mf Woys % purk l( ind?stirglﬂsl\able maflolas In N l)o)(es:

(\?‘ NGNS F “n choose K"

k! " (n-0!K!
Foct: (E) (nr-lk)

?rMF: Cl’loosing k oqucts to be . o st is the same 0s Cl’looang
n-k objects 4o be not w1 the set.

Can also use the Sormula. 7]




COMBINATION PROBLEMS

1. [:i-ve Po_opl?. YIQLO( ;o rio(e.. Ml1 covr holo{5 4‘ [r\ L\ow mam1
Ways Can | choose who opts a nde !

(2)=(%)=5

2. I£ You toss o coin | times, 1n fow many weMs (o, Yo

ﬂ&t 4’ hQadS?
)\Ieed 1o choose 4— o‘: 7 "slots” ’fo be hEO.DlS-

(4] = _'l°/3!4! = 150 - 25

5 The House of Representatives has 435 represertodives.
How many 4- Person committees can there loe7

135474 A7,
(46%) = TR 4 41,429,200




MORE PROBLEMS

. ‘How many ok S‘trings ore thee with fifteen 0's and six 1's
lf €vury | 1S ‘Fo“owe_o{ L\1 7 07

NO{E:’ECJ I’larof i‘f k{ou Hlfﬂk 07[‘ l"l‘ as Qa se_clue,nce of 2.1 ‘{’auSlCS.
IQIEQI _Tﬁu“n/( a'F armngi/lg X O's and nine O's.
Cltoo.sa w‘u‘c.,n 0)(‘ ﬂ'le, {5 SH’S Sl')ou’al bQ ‘61.2 0's:
( 'c,g) = 5005

Second ;olm: ?u{ F]ﬁeen 0 s alown, ‘H‘Len Pu'f ‘H«L X s nbo
the fifteen Possfue slots.



MORE PROBLEMS

L. How many Stni n ‘H'le [d)rers a,b, and ¢ AaVE, (f_{l fO
and eXacjlq 4"3?57 5&

AQa{n, dort cllaose, ‘H’te {0 ZC‘HWS one lmz oNe,.

l
Birst choose 4 slats for a's: ( 40) =710

W /] chaices 1n each r’emm’n{nj slot : ZC = 6)4
~ 710° 64 = |5440



MORE PROBLEMS

3. A /OﬁV_‘j %ickd’ haS SixX VLMWlbbe from, 1 to 40 How Mw’lﬂ
diHerat tckets are there !

(%) - 3,838,380

_nae l ogen chooses 51X wu‘nm‘ng numlnefs. How many
df#wﬂl?ossible ottery dickets have EXar;[‘ll( four winn ing numbers ?

Ers)c, choose. 4 out of the (o winnfng Numbers: ( Af) =15
“Then, choose L fion-winning umbers (Bf)= 501
~— 415 tickets



MORE PROBLEMS

4 Detormine the number of alphabehic. strings of length 5
ConsiSf:I‘ng of  distinct (Cap;’fal) letexs that
() do not cordnin A
(ID) Covl’l‘a{n A
©) stort with ABC
(d) start with AB,C ia any ordler
©) cotnin A, B C 1 that order
(‘F) Contann AI%) C

5. Detevimine the numbera'r possiue sotthall feams (= 9 people)
Can lx mModle ﬁom 8 9mup op 10 Mmen, /2 women, and 17 Ch[lofr’m ‘lf-'
(&) there are no restrictions
(b) thee must be 3 men, women, 3 dyilolen
(C)’(Ihe team must ke all men, all omex), or a” chilo/(er’l
(ol)ﬂ)ﬁ ‘(’eah’l (_annolL l’h"t LO'H'l men and Women.



MORE PROBLEMS

b. In how many Was can you Pu‘f 5 fr\o’iS‘b'guiskaHe e balls ancl
D indistinguishable. green balls into 20 boxes if
(@) Bt can. be ot most one. ball o box
(b) Bhere can ke, at most one ball o each caor por™ box.

Ji How Mam{ po|<9/ ha,nols are:

(@) tstal @) 3 of g kind

(b) 4 of & kind (h) Z-paar

() +lush Q) Pair

(o) Straight (j) Nerther Hushes

(e) S‘trafEH Hush Shaights, fu |l house_
) full house 2 oo kind, 7 pzir, i



