



































































































































Lecture 7
Generalized multiplication Rule

PCE Ez ED PCEDPLEIEDPLEZIE.EE PCE n IE En

E A deck of cards rs randomly shuffled onto
4 piles what B the probability that each pile

has exactly one ace

5dL we consider the following events
E ace of spades is mayofthe poles

Ez ace of spades ad aideof hearts are
on different

piles
Ez are acesofspades hearts diamonds are

all in different piles

Ey all aces in diffratpiles

we want PCE EzEzE4 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

of hearts offee






































































































































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

So PCE21 Et I ZIT
PCE IE ED Consider the two piles Intangthe aces of hearts and spades

The probability that ace of diamonds
B m one of the two piles is
124 50 so

REZIEEd l Gto
2

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 I

PLEY IEEE
1dg 134cg

So P E Eze ED I 3 2
9

0.105

QifuPC E E PEI Fi PCFi






































































































































E Suppose we had 30 marbles split into
three bags as follows

BII 2 red 4 green 4 blue

B12 4 red 5green 1 blue

Bag I red 2 green 7 blue

Assuming the bags are Mdosthrguishahle what

is the probability of choosing a red marble

Let R choose a red marble
If the sample space B the set of marbles
then

Bi choose fromthe ith bag
gives an exhaustive mutually exclusive partition
of 5 every marble is in at least one bagand

no marble is on two bags
So PCR PCRIBDPCBDI PCRIBDPCB.lt PCRIBDPCBD
once the bags are indistinguishable

PCB f RBI PBg 1 3

o PCR E B t 4 7413 t Ko Ys
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b 2 1 7 730

Remarhi Grew two events E and F

the multiplication rule and lawof total probability

gone

PIE F PC EFI
PTT
PLIFE PC E

PLEIF PCFlE PCE

PfFl E MEI t PIFIEDRE

E Suppose that ChiefInspector

Jacques Clouseau
B 60

convinced that his main
suspect

B guilty Suppose
new photographic

evidence shows that the perpetrator

of the crime has red hair

Question How certain showed the ChiefInspector

The suspect also has red hair



Solution Lef Gg the suspect is guilt
R the suspect has red

hair

Then PCdR PERI
PQ
P RIG PCG
PEcRTF

Now it is known that at most 2 ofthe population
has red hair

PCR165 1 since we have a photo of a redheaded
perpetrator

PCB 0.6

PCR167 0.02 smee f the suspect is not guilty
then theyhave a 2 of being
a red head

P 8 I 0.6 0.4

So PCGIRt I.io9 o.oo
0086

SO we are 98.6 sure that the suspect

is guilty



A dds

For an event A the odds ofA are definedtobe

t.ph 7ApTas

If PLA
p

d then we usually

say the oddsof A are into 1 in honourofa


