SecTion 1.5
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INTUTIVE PROBABILITY
What is the. probability Fhat...
o) A flgped coin comes up heaols?
l [1
B A rolled dlie. comes up 37
"6

Q) A Vo|(eol Pa\.f O‘FJIC,E. Comes up 4_7

(
3/3(9 = /IZ



DEFINITIONS

An expenment s a procedlure that \{fe[ols one of a given,
Sef{; o] ou’fcomes.

The sample space of the eXperiment is the set of possible
Outcomes.
S = S:ini‘ke set
An evert 15 @ subset of +he sample spoce,: .
A C S Blaise Pasca

ﬂe Pfobabl.[l.’l'l{ O{'\ an event A, ﬁSSumfng each Ouctc.ome, O'P 'HLe,
experiment s equally [ikely, s

P(A) = IAVISI




EXAMPLES OF EXPERIMENTS

E)(‘peh‘me.nt SQ&P'LS'F&Q' S QLX['.COWE A /PVO@OI ll‘h‘ ’P(A)
Flip!aina o {H,T} ?H} I/z-

Co1n

P:ll!ifﬂa o 91234501 | {3 '/
Po!lmgrat {(I,l\,(l,ﬂ,-.. i(l"ﬂ,(z,’m, -5/3(0 : [/'
e 69,600 |G.0] -




MORE EXAMPLES

{. You toss a. o 5 times . \l\“ﬂa‘t 1s the Probabi[fJ(\{ op
qcﬁ\'ng 4 heads ¢

S EVAEEYA
A = $ HHHRT, HUHTH, .. JTHHHH]
P(A) = 332
L. Wkajc 1S 'Hle proloalaili’ml cF CO((?&M guessing ‘Hrm winners

n & 64-team Single eliminaton tournament

5| = 2% = 18,446, 744,073,709 551 616
P(A) = /2

r%?ulo:h‘on mP Eqr%kt "/ lgf”{on.



MORE EXAMPLES

2. An wn has 4 red balls, 5 green balls.  You oull one ball
at mna[om \/A‘la‘l‘ IS'H/\P. bebonb[t\f oF puuwj o gfeen bau?

S+ (RG]

S = $R1,R2,R3,R4,C1, 62,63}
A - {61,62,G3%

~P(A) =37

Sup s you pul ong, ball, faplace, it, than pull another ball. What
1) ‘ti(\)e, Probab Og‘\ ?uumg 'l:uo bolls o‘; 'HLL Same. color

1S|= 49
|Al = 9+I6 75
~P(A)=2%/49



MORE EXAMPLES

Same_ wrn (4 !’Eo(, 5 9%\ Now Suppose You ?ull one ball )
Olon't replace vt, and pull ancther ball. What is the pmbaloilf‘tq
of” getting two bolls of the Same. cdlor ?

Fiest woy : oull ore ot & time,
5|=7-6=42
|Al=2.2+4.3=18

~>PRA)= ®lag.= 27

Second woy: Pull +uo ot once
5= (7)= T4 - 21

ALz (2)+(2)= 6+3=9
~PA) = Vg1 =3/



MORE EXAMPLES

4‘ lfl osz WL\a{: 18 Hwe fbbajm 'l'\1 o(; Oleﬁlmg o Af OF a‘klfd7
S = { poker Ir\andsz - (%) 2,5%,%0
A- {4 of - a-kind. hands |

What 15 |Al7
Pick « kind: 4

Pk 4 of Hhat kind: |
’Plck a Bﬁ’\ Caro{ 4’8
~ P(A) = > 8/2 ,598,960 = .00024 ~ /4000

Whot about a full house

S = same

What s ’Al7
Pk 15 kml(ls) ) k.na(nz),

3 of % kind ( 3 28 27 (4)

~ P(A) = 3744/2 593,960 = .00l4 & Y100



SOME PROBABILITY RULES

7§EUREM¢ l_eJc S Ee ‘Hu Somple Space_ o¥ Some QXP?IiMQn’t.
Lr:t A and B e everts,

(1) 0<PR)< N
P =0, P(s)-1
(1) PA)=1-"PA)
(i) P(AUB) = P(A) ¢ P(B) - P(AnB)

More geno.rall\d:
Plhuo--vAo) = ZPUASY - Z P ahy) +--

Co.n rt?lr\raSe all camjc{vxg rule.s asS Proba\)\\i“t\t m\es.



APPLYING PROBABILITY RULES

ExampLE A Number- j(;’oM | ¢ 100 s chosen at randon.
What 1s e probability it is...
o) divisible l"i 1,3, or H
b) dlivisible 5\1 7 and 5, but not 5?
) dlivisible by 3 bt not 2 or 57
o) divisie b\1 at most fuo of 2,3, and O ?

l;l }100 :

C 1< ns 100 : n s divisible ‘0‘1 k

PA) = L5 1o

Aj nAg = Alc\m(j,k\ soif ged(j,k)=1 then Aj(\Ak:Ajk

Q) ?(AzU A3UA5) - 74/‘00 C:)?(Az\ (A?.UAS)) = l,L/loo
‘0) P (Az(\As\\AQ - l‘5/100 d) P((Az N A's N As)c) - c)7/loo



MUTUAL EXCLUSIVITY
7:)0 events A and ,B are mu’ﬁ.(a”({ exclusive n‘F A(]B = ¢

vas A.,...,An are Pa.im)ise, mu’fua”l{ exclusive it A;n AJ'=¢
whenever ‘L"I‘J,

A $Pedo.l case or ‘tl'le, (aS‘E fheo/m:

£ A ,An are Paruwrse muJaAa“q exXclusive events, then
PA v v AR) =PAY+-- + P(An)

Exavoie: A number fom { 46 100 s chosen at random. What is the
probabf[i(n Bhat Hhe number s divisible b\( Tor 507
A-; N A'so - AZIO = ¢ ~— ?(Av v Azo\ = ?(Aﬂ U‘P(Azo\ =

l4'/|00 + -S/Ioo = oo



APPLYING PROBABILITY RULES

| Whot 1s the prObqloiliJa{ that « (engfh 0 bit Stmg (chosen ot
random) has ot least one zen? at least fuwo zerss?

L. \'\/L\a'l: is the Pr‘obo&)} l«‘t\1 ‘H‘lo:[ o onef komd (ofen“: ot f(I.V\AOWJ 1S
o Hush? a S‘lranﬂh‘f? royal Flush”



