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ConditronalProfabrthgardIndependacere
In this future we will talk about conditional

probability
The general ideas is that the probability of
some green event occurring may

be different modulo

other information

Ex ample suppose
we have a well haffleddeckof

cards and suppose youhave
a friend and that friend

takes the top card If you
take the second card

what is the probability that it's an ace

if you know
that yyon fined drew an ace

then the probability is 3 51

if not then the probability is
4 51

This is an example
of conditional
Probability



We write P El F to mean the probability

that event E occurs assuring that event F has

occurred

In general for PCF to

PCE tf REFL
PCE

F Suppose we are rolling two dre one after

the other What is the probability that the

sum of the rolls is greater than 7 given
that

the first roll is a 3

Solie fet E the sum is greater than 7

F the first roll is a 3

P F 46 since each outcome is equally

likely and there are
6 sides

P EF no for two rolls there are 36 possible

out comes 6 ofwhich
start with thee

3 1 3,21 3,3 G 4 3,51 3 6

Only 3,5 r 3 6 sum to greater

than 7 so REF 436
Hence PLEIF 436 1 6

Yrs



I
Butnate 43 2

6

2The sample space is reduced to

3,1 3,2 3,3 3,4 13,5 CB 6

Rif is restricted to EFF
2 outof6

Shee F has occurred F becomes our new

sample space Hee reduced sample space

Eixample In bridge 52 cards are

dealt out equally
to fawn players called

East West North and south

If north and south have a total of 8 spades

what in the probability
that East has three

of the remaining
5 spades

SOI we consider the reduced
sample space

Snice N and S have been dealt 26 canals tagehty

among the other 26 thereare 38 possible hands

for E



for
Among those hands there are

9 Yo many hands
with 3 spades

T k restofhandSspaalls
choose 3

So the prole is E Yo

65g
0.339

Note that
qE f REITH

multiplica

SO PCE F P El F PIF rule

This can be used to gne the following
concerned

tooth

From the picture p A P AE TRAE



So by the multiplication rule

P A PCAEl t PLA El
PLA P AIE PCE t RAI E REC

tWphaby

E Given a well shuffled deals of cards
what B the probability that the second

card

is an ace Let
F the first card is an ace

A the second card Bar ace

PCA P FAI E PCE t PCA I E
c RED

Plate PLATED E
4
51

Pf E
4
52 PLED 48

92

there generally if EE Ba parthonaf S so

f Ei S and Ein E 0K then

ftp.EPAEPE
how optotboatsaility



Generalized multiplicative Rule

PCE Ez ED PCEDPLEIEDPLEZIE.ee PlEnlEi En

E A deckof cards B randomly shuffled into

4 piles what is the probability that each pile

has exactly one ace

8dL we consider the following
events

E ace of spades is may ofthe
poles

Ez aceof spades ad
aideof hearts are on

different

piles

E3 are acesofspades hearts
diamonds are

all in different piles

Ey all aces in diffrat piles

we want PCE EzEzEy and so

PCE EzEz Et PCE P
Eal EIRE IE E HEHEEEE

I

PLE I since the ace ofspades
must end up somewhere

PCE IE consider the pile containingthe
ace of spades The probability

that

the ace of hearts is one ofthe 12 other
cards is 12 51



so PCE21 Et I II ZIT

PCE IE ED Consider the two piles Intang
the aces of hearts and spades

The probability that ace ofdiamonds
B m one of the two piles is

124 50 so

RE IE Ed I 2 0

PCE4 E EeED Now we have three piles

each with an ace The

probability that the last

ace is on one of the piles
is

36g SO
49 1

PIE IEEE
I If

134cg

So P E Ee Es Ei
I
3 2

0.105


