
 

probabilities discrete densities

P r on p r con

PLAY
pom p

A Epe

Conditional probability

en what is the probability that a cricket

match is cancelled

what is the probability that a cricket

match is cancelled if today it's raining

def cond probability
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PCBpsit PCB 0 prob on A conditioned on B

prop B event P B so

then PG Can

A t IPCAIB

is a probability on s

proof A



prep law of total probability

r Pard IP
LIB D

Bi a finite or countable partition
Bin B D is

of r

Then

a PLA ZIPCARBi

Moreover if PCB 0 then
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prate A And An CYeBi Yg'Isfif
F additivity

2 apply definition of
conditional probability

IPCAnB IPCAIB PCB

Theorem Bayes formula
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Pret PCB A PCA IP BoA PCAB PCB
i

def of
conditional probability

example test to detect a virus

if virus present 99 positive

if virus not present 2 positive



assume that 4 people out of toooo
heave the virus

Question if one person tests positive
what is the probability
that they actually have
the virus

A test is positive

B individual is sick
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Independence Pla B PETA

if PCA IB PCA then IPCAnB IPCA PCB

def independence of two events

A B are independent if

PLANB IPCA PCB

example entract card from a poker deck

A card is a
4suits 13 cards each

B card is a three

yay man

cards

throw two G sided dice one at a time

A sum is 7 Be first die is 3
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I P A P 3,4 4,3 11,6 6e 2,5 6,21

G
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more generally

def A family of events Ai is said to be

independent if

P A A II IPCA
for every subset J E I

Mfetrow two 6 sided dice

a 1,2 6 er 6,2 6,6

P uniform probability

PL ai P 6,2 IPC e 3 P6,61

A the second die is 1.2 or 5

B B the second die is 4.5 or 6
writethe

c f the sum of the two dice is 93as
subsetsof a



deck if IPLAn Brc PLA P B IPCC

PLA n Br C IPL 4,5 136

PCA 21 PIB

P C P 3,6 6,3 14,5 5,4 46 91
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PLA n B P second die is 5 f
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Combinatorics

focus on uniform probability

a finite Plait I
Kat

I III'Fuset
determine

common situations

1 arrangements with repetitious

there is a set A and I have to

extract k elements from it and each time

I put the element I extracted back



prep the number of arrangements with

repetitions is n

2 arrangements without repetitions

there is a set A and I have to

extract k elements from it and each time

IDN'tput the element I entrusted back

prop number of arrangements without repetitions

is

Dan gift
number

of elements number of elements
in
set

entracted

why Max Mr

T tchoicest

n

n htt
dices choice

chutes

permutation group Sn n k n Isnt n

3 Combinations

def A finite set the combinations of
k elements extracted from A are

all the subsets of A of cardinality
h



prop the number of combinations

is

Cnn h nitens

proof Cat Dft

11231132,02,113
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two 6 sided dice

A the first die is 6

B the sum of the two dice is 12

PLA I
IP B IPL 6,6

PLAN B P 16,6


