Sechon 3.2 Pew—nuﬁﬁoﬂg ol Sets

Receo thot o Lk of \enjﬁn N S am ovdeved gefﬁue\née

(@, o -0, of n elements.

E/\aw\pu S

() “— f,u/nc,%t O (emply [i6#)

(A) - /Q,?_/V‘Dﬂ\ l
(a3, ¢ ) <-—/qunl 3
(KT T 1) Romgfle 4

Common  gbreviahons

F-laweuem} nohce thore

(A }R‘C \ = ARBC s no svch abreviah (o
(AC{B\: AR( ol 1ha emeﬁﬂa Lisk, We
(4,7 R pYy= ATHH alwoyse wode A as ()

———— e

:IL s om ola.(/t A ‘fﬁaj' Cgu,.,@ ‘{{Q Mvuk.b» a‘ﬁ lemjﬂ—w [\s‘{'s W\ﬂ-&_ﬁ
frona n SYM\OOISJ with no \reqae‘hhm,.

Our 7Ct',—51L -fz)F{c -ﬁm@a)/ ‘s 1o review Tke_ :aﬂm 01( ﬂu ‘Fﬂd‘prmﬂ of a nvwmber

Nuw:‘ver of
+ 1 . .

n | 39S | licks wude e element of S, no vegehtn | svoh lighe

2 | tABY AB  BA 5 Y

3 | $ABCY ABC ACB BAC BCA €AB ¢ BA 5 ~ 30
ApBCD ABDPC Ac¢un ACDB ApRBC AYCE

4 SA,B;C»D K BACD? 3 AnC Bcead BCcDPA B OAC BYHCA _2‘—[ = 4\
corn C ADRY  C3AD (B DA COAB DB A
DASC DAcg ORac DBcaA Dcad DA

D(’.{:in\_"\’m The %tc___*t'\“—_“-o o—( A ?06_}-’0"&% e n, A noled \"1-t
g g (VS WMude_on o(’ Whre\ag‘h‘(‘!r—e_ \\SJt—g mode fowr W Clemeﬁﬁj

(VI e V'QP-Q.’L\“\UV\

F row aloove. O‘f = | | '_ = | 2! =7 3] =6 ‘/'( ____21.?('
J
@) +the mv”\\placmhm Pytncld;u wl hawe T ‘G)uoww\g Lormole
l
F(?Y'Wlula L n>| —Hnem n. = Y‘(“"“(V\‘13"‘3'2'\

.-/

Exaw ple s - 4V =4.3.2.1 = 24 5'= 6.4 23.2.( = 120 ote,



—D@Ct'mhmﬂ A PQ\(MUJ‘_UJ“UV\ of «~ set S= éa“. a?_j‘" ,ah?f 'S an
arrw?jmgnf of +hhy clemonts of S inko g Lot of le ngfh N

T‘_?CO\W\PLP_ S:EL\)P:IC}
Permotahons of - ARC ACR WBAC BCA AR CBA

Thus (F S hes N Q(Qmen% thew e YWI. \»Qrmu“l'ql\ﬁows o S

< v < n Oon F—?eFMu%&’HOV\

Vefindhow 5 (SI=a and J
Cﬂ‘: 5 oo O\MO\M?&W O[ " W"\\‘?V\‘{_C c){ S AP cn \\;5-%—

Example S =% 4,8 ¢ D%
- permetuf s of ST A 5 < O
2- pevmutahore of S AB Ba AC A AD DA
BC ¢B BD DB ¢p  DC
3- p@.rmu’(‘mlﬁ'ams of S ABC AR ABD LOB ACH AUl w) et
Y- permvintams of G ABCD  BACD,.. et (41 =2y O’FWJ

e of 2 "Pev'mu{*ajhmnc oF S s i}_ =\ \% US\ﬂﬂg
24

_ S Lcabiom
o 5”\14?/\%*7&\'"\W§ of S g ,5_:2)_2 = gnru[\r_\ftéC&

Qewgow[rwj s aJOU\MZJ {Q (5{: n) thew 4 01C r’?ermuﬁﬁams ofF S '
n(n»r)(haz\...(ﬂ_,r,,.\(n_r)(n,k_,)“_3_2_} N

A (n=-1) (n-2) (n-2)... "= = -
b et e (-t Xm0 321 e

0 ! 1 \

IST" ,lv"i ,3.”( an,. Mﬂn

Beng s & Svaouug g

Notation omd Formus
The Nnumbena of ©o ?erW\u“vu»hOV\S of gn n-element set s

u
P(n)r\ — nn-)(n-2) e - (n-v41) :(ni];r)l.

This Fevmuda assvmes ge v sen, If (2D o o0 then P(njr):o

EXa\MELl; NU\MLL% o\c O- |e+¥‘~er u)o*(‘oos m@ig 'gruw A)JS: (; '? EJ FIG’ H'J L
(wfh'\.oud' rﬂ?éﬁ‘h(ﬂf\\ (S

P(a,5)=98-7.6-5 = 15120

q' q' §76.6- 4!
o gt m e LIRS L s < sz




EX&»W\pLA I.A how ma/vug WW co. pre a/t/u:cnj/; Five ol “f‘(/\{
D\“:’]L{Q' O,Ijz)’)’,q) 5’)(’ 7JS) WA o YeW In Sua(/\ A wWwoy Hra t
fhe Aqts  dleanate betweem even and odd’?

(Examp& 07 312 s+ 12 34H5 lo\,-l—_m_J— 30214 )

A

T S
S on Pntilion sel S of such Lists oe6 0 LT k? o
(b two owﬁ—b 51 ond S2 J ety —= S\ EOECC

Then e amswen wild he (/=[S [FIS(
(by The sdd v ?Vlwr_ty)la_) So we yust ned o ol ['51\ and ( %I

To fiad [Si( J Frot Sl w the odd F///‘ ///[ //[
dgik Hew we ae avr ‘ “H © 0 ©

odd Juﬂt‘\‘; n 3 ?obn'h’U’)’LSJ So

‘theae one P(f—/fa) woys v Ao The, Next we Aoy 2 of Thee
5 even cl'gdz ke the Two Cemain (g slos, Therne wre
'P(S}z) ways Ao This, Then fhe mulﬁ\i;(wahw frinciple

S, [ = P(43)P(s2) = (432)s4) = 2920 = 430

Next leté Find 1S | Hew we WZW7l

staak by asmom 2 of thae © o

Y ooﬂol oﬂrﬁ & in The iv fwo slots .

The ane P(42) wayst do This

Next we howe o 3 of the 5 even &‘\"j\k into 3 slots

and. *{NZAJ— o P(53) ways o Ao the By the muH‘{qﬂ\chﬁm«
T"TH{\L\P[—L) 1'52] = )P(%ZJ- P(S'IS) - (45’)(5’2'“‘!'5):‘ 1Z. 60 = 720

Answen 1S = P(‘{B)P(s;z}—!—?(%z)?(g?):l-/gf)+7ZO:!IZOCD '
Thms FThew v 1Zoo svaka MMS}.M

. -
Circcvlan Permotutions, R f@k( 3
P

J

Se far our permutahovis hane arrmuazﬁ
-'f’b\l'mds n o i J_ but Yo can also

afmma,e Thewr 4 e cicele Thig leads R\ )
~to The dec of crrevian P_z/\mu‘fu"ﬁ(ﬁﬂ S. %((%
As mo‘kwaﬁgw Cons fun The 3""“’4"0‘” ot E )\7 ¢
howw man V‘“’{\(? we o W“""’&ﬂ si% »

Kf_tas oA oo kl/va ren g

S‘[‘QY‘H&J W A and mwfﬂj clockw e anours The ring - gon

&f\ﬂ. S chotaus & The next [cecjj The,. 4 ‘Huu?J Thee ' 27 theee !

T_st 'H'UL hk-ﬁ# ot O*(‘Y‘M.‘aﬂmem.{‘s 5 5.JL/,3‘2.( - 120 :J%: P(GJé\
6

Fovmola (Rewd 4 Ftevt ) P(n )

The ﬂumb&. DC' c{rculm ?-?MMUH*\MS g\c n +h\né5 is
¢




§3.1 Pecmylohong of Multisets

’Dfn['\f\\jrw“ A M-flﬁ'lge{‘ VS oa SeT m oMida t,QJzM,QNJ-ﬂ e q([ouueul'lvbe ve-f{afe&
Thae_ V\uml.cy/» of times am Jewat 1S re‘;em(fJL s calld s MM _

or YQPqJn ove N vy VL v

EE-MUH”A; Si%ara,u \O;&OJC—% :%5'6{)2‘%;1.(}: % 0;) lZJCr:Z
)
- ' S a b ¢ abl wbc bh
B F{vmuﬁ&hws ok L j{fa) 6;:1& N me hci

“u A bl b ac clbh
I G 6 - bca

c ab
c ba

4 - pevwmetafims of S"; aaah amal doh  awhC  abhe ete

6~ PQFW\U{—M‘{\W‘C 0( QL — iUS‘t_CO‘.lM PMmUﬂu‘ﬁwg ()ﬁ % a¢ |Sl:Q)

s bbe a(ac(oua) et

Ex My s Saa 4 \oh'b\o.,UECCC.--WS:%(L,b)C}
— TR ;T It .

oo 99 o0
’S-P%mu{'uhwf of S

AR A oxol;\a Al a\a\; &cCc a\\afj bbby bbb bhee ccc
ah 0 4cCa b « cac ac be [,  cwc
bran caaa bpa cca liocofz bl b

Con

C e

Ques'huv\ ! Haw W\OJW-S - p-@\vV\M.l_&\-'\_)MS of— e~ My H‘\geﬂ S ?

Theorewn 340 The wmdhsed S :%al A, &Ry - } has kr r- ?ermuh\hm

oo 80 po oo

%
ot un ple S:foao iﬁj ha 5= a7 5_-‘a&mw‘rﬂws (00 done ).
wd 3 sl q‘(&-"\MU‘\u“ﬁMQ

Now lets  considee mulbicets whose elemenhs hawe fime m\;\li?\];ﬂ\)f

Exawmople fow m 5 ol \\LOCKN
taiediall tha Sy C'WVB 7
e . how My 4« PR S:?LO(_JK? -
Z\nﬁ P(%49) = 24 = - AL
E;&GM!J(L Hyw vna«»:) Ma ms o-x—\[_OOK

e N maey - poomiions ot S= 3L O K1




To gzj o 1dec L Agw +» fihouz_o_,&l make ove F The 0%

ﬂ-cur—{/hf cone..  The Mu,c(erwtﬁ ONZ_

——

Plyd)=2¢ f’-}mmaﬁff)’ms

m K.OL

Os KC

LOOK KOOL o0 KL v
[OK o KOL o \ KoL For Q.(/bg}'\, L (e 05.
LoKO | goLo | Ofol camn be “/VWM
[ Koo | KL ov - KLO /=

LK.O | KL.O | OFKlo L= Ay, resiwy
k ‘ \ I SAme MTLW

4!

B o MAN ApMAgpeeiinS sf PEPPERMINT
SPERMANT S 7
'32 \ ( oL
:o rews on Ty a—w'fj SuppOie ’ﬂu 3 P ond Z ES an A{S‘l'ILACILL
° we one c:ou/\rhﬂ} OMaypoam oF F’Eéa pPERMINT

s How Mﬂwc‘j [O~Comlptna,"hdv15 o S

PEppe RMU 15T PINTMEppeR . A Lo
0 | WAL A M5

312! 3l 2l ete. r

oF Theae of Tleag

Ars  Tetal Wamboei of At s ot PEPPCRMINT

: (0! [0.-9-5.7 ¢ 5.9
BTz T > = 30500

ﬁéa.‘;wuw‘j o %% U’“g we 8;:# " ‘Fb){afwmg:

Thiovow 342 Ciom o milbiset §25 6, 2, 0, &%

n._n, V\_é Y]K

k!
ﬂi_lnl...'n'l
? Kk -

e ramhe o (fw»mwﬁ@’f?m:f oL S s




