2@ Tools 'Far' Coun+;nj Sa.mrle Points

s FOl" more C_omPl'\CA“'UL C.ASQS) SomeE r?.SuH'S
"?'\"'OW\ C-DMLW\&‘"DT‘E‘:J C\’\C\.lYSLS_ are LLSQ‘pu,I

-G;r Coum'\‘inj SGLMPle FOin"‘S.

R&Su.H‘! C,onsiclﬁr‘ Selec,'“r\j an e'eme,n_‘f' -FroM
o se+ kowfnj m e,lemucts anol selec.‘f"r'nj
0—no+|r\€.r —From o SE‘l" lftkv;nj Nn elemen-l-s .

Then +here are rossiue pairs Hiat
C_ou\cl Be Se.‘&d‘e.d.

No+€: T’f\fs r‘u.le. ex+enals +o any num ber
of sets. For ex«mrle: Consider gelechn
one of ?C{.)...) O.ME) one of ibn)...) l:),‘zx
and one of {C.)...,CPE. T hen there are
Fossilnle 'h-iPld‘s that could be
selected.

EKO\MPlQ o (rruious se_c."h'on): Toss;nj 2 coins .

)

Ex.ample 2: We roll & &-sided al“e) a Y-sided
die, and a 20-sided die.




D&‘Cn. (Pe_rmu"‘a‘l‘ion)-' A parmu‘l'&'HDH 1S ah
orolere;al arra.nje.merd' o‘p (2% Sreci'ﬁ'c numLU O‘F

Cl \ S+|‘I\C."' DLJ.QL"‘S X (D TACI" MA'H'CJ'S ‘ )

- We denote Hie rumber ot Fosgiln‘e
permutations of n  distinet objects,

+¢kk€m r at a -Hm(’.) as .

A For mula -For P: ! How many ways can we
£ r rosi'l'ions with N distinct o(oj&d'S?

EXOLW\!:\Q.],'- Tlf\e,re are 24 members c:rp o s'l'uclm"l'
club. Four mewmbers will be ranclOmly chosen 1o be

resident, V P, secretary, and treasuver. How wmary
d\erent qrro.nje.mm‘l‘s of of{icers are FossiLle 2




EX‘W‘PlQ 2: The ub needs  a sl:»e_a.ke.r al
each of 3 mee:l-u'njs. Five Fossllale_ spea.kers
are m}ﬂ'a.‘nl&. How mam/ srea_ker sd«uﬂu,les
aye Possible?

When O\ojsd*s are Not All Dictinet

Exoum!ole?)-' How many Ferw\u'l'ad'{ons of +he
le'He,rs of +he name “BOBBY“ are 'H\?-re?

Tl«e.ore,m: Tlm?. num\ber oc f&rmu'h’:h‘ons oc N
o\o\jec_}\'s) in WL\':C_J\ N, are In ‘l'L\e -pfr‘sf 3rou,|>J
N, in the second qroup,.., np in +he k-+h
ﬂrou{:) Q_V\ol “n*“:."'"'+’\k=n) 1S




EXOLM?\P- 3 aqain:

Note: Terms such as (n ._‘:‘nQ are called

-y

Ex&mgle 9: Consider o se;[uu.ce o€
| O coinS) 0‘p wl\icl\ 2 are Fcnnies) 5 are
Y\icke—\s) and 3 are dimes. Ho w many
dis+in3ui5|'\a.‘ole a.rranje.me.n‘l's are Fossilole?

Note: (": ":”"k> also Y‘e.?rese.n'l‘s He number
of way's of qu+'\+\~on‘mj n ol:jed's mto
k T‘Ot&fs C_or\‘\‘a.\nin,j n,)n,_)...) Ny oLJ'Qd“S)
WL\QTC QQ.C.-L\ O\’.)\jﬂcj- 1S \n CXKC\'\\/ ohé.

growp  and ine = n,
=1



De—'c“- 'D'\(-‘-fere_vd selecHons O'(:\ oloJ.ecf"S fy\
which +the order of o\oJ'e.c.‘l‘S does not

matter are called combinations

T\«eorem: The num‘ser O'C Enoralereol

Subsets O‘C Size r CJr\OSQh (wiHr\ou.'f'

fﬁr\"kcm"-“’r) from n available o J‘Qd's
\S

Peoot

Note: Terms such as (?_) are c.a_“eol

Exmg\e S : There are 13 +_;n;4re.-—-\-rqc,|:
statistics -Fa.cu\'l‘y. How many ways are there

‘+D SQ,‘CC—JF (% 3-— rUSor\ C.ommi'l'l‘ee_?




2.77 C.ov\oli+ior\a.| Pro\"kLil'.+¥
and T ndependent Events

-—Consio[er r‘a..r\c[OM‘\, Se|e¢+{n3 a "fo—‘jeﬂtr-ou.

-De.-@ha &V&n+ A= "-H.\e_ FLFSO!\ w.l\ COr\'I'raLd'
\un3 cancer in +he next +wo decades”

—-Lde C,oukol conce|ve mC P(A)

- Now Cons'lcle,r e_vud' R = “-H'.e Fe.rson i
o Sswmoker |

-—Sur‘:ose we._ know QVQJ\'{' B K +!‘I.L€'.
What 15 the FroLaLilﬁ“/ of A)

qiven B ¢
- ‘T\,\{S S o C,or\olt.+.l01‘\a.( F\"ol:au\a.t\i"'yj
which we denote P(A l B) ,

- T4 may he oll'P'Farem+ "P\"DM 'H‘e
unconditiona| FroEaLilf"'y F(A)

Defn: P(A | 5) -




EXQW\P\Q l We ro“ a .ﬁq,‘,- die :

D?:CMQ A = “Ro“ a 5 ano!
E)-'— h Rou an oold numloer o

Cleacly P(A)= wnd P(B)=

Given Hat B s ’*Tue) wl\aj' 'S 'Hme_
?ro\odoili*y of A7

Note : For an event B with F(B) >0,
the Pro\z:mL;\;+7 set funchon P(-|®)
30:\'iS'CieS the three KO‘MOjorov axioms,

So aL\\ -\—\r\e. FrﬂL&Lil;'l"/ laws we l’\"tVQ
derived also ap l7 +o -H,\e_ _Qoncli"‘ibn&l

‘:ro\ocx\oi ‘t+Y F( l B



'DQ-Fn . Two everts A andB are independent |f
(and only ) any one of these is true:

()

Note: T any of (1) (i) or (i) holds,
"Hr\e,h '\'L\& O'H\G.I" el(ua.\ I‘+ 1€S CLlSO L\o u .
-1 any of these s -@dse) +hen A

&vr\ol B are C‘JL\\QA alefenale.n"' Qven+5.

EXom\p\e_ i aqc\ir\'.
1 =

DQ‘C;V\Q (= “Rou o nuwm ber 3\"60.‘\‘6\* -quy\ ‘-[-".
Are A and C \'nola[:e.nole-d’?

Are B awd. € inACf&Ml&n‘l"?



Nete: T A and B are inale.fe.nalad')

then So are: () A and B
(v) A and B
(") 7\—- and B.

Proof of (a):

Defn: (MuH;r\;c&'\‘ive Law of ProLaLi\i‘H)
The ‘:ro\om\:i\{+7 of +he intersection of
events A and B s
P(A N B) = P(A) P(B|A)
= P(®) P(A|B)

Proof :

Corollacy: T£ A and B are (Mle!:wlmf

events, then P(A N B)=




Exa.m?\c. 2 Suf;rose a quke+|:)o.ll leyer

makes 70 7% of her initial Free Harows,
On her second aftempt, she has an 30 7
sSuclcess rac“e i -C SLe mule 'H\e ‘F Irs t

and & G60% success rate ¥ she missed
Hee Lirst, lAJkac\' s the FroLaL't\H‘\, she
makes both of a F«ir of free throws ¢

EXG.M?\C Z(_‘l)i Wkaj' 'S 'H\& FroLqL'\lH'y
s\«e, missSes loo'Ha 'Free. -\—Lrows?




