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Conditioning

Conditioning on event A A Restricting probability space to A
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Total Probability and Total Expectation

PAC RIA
For any event B a
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For any real valued a x X
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Independence

Two events A B I are independent if
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Two random variables X on the same finite 2

are independent if x y sit P X x 0 IP y 0

the events X n and y are independent

If X I IR are independent then E X E x E
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Independence of multiple events

A An s are mutually independent if
S E n IP Is Ai Is PCA

only for 15 2 d wise independence

X Xn I IR are mutually independent if

or Rn the events Xn an

are mutually independent



Variance and covariance

For a random variable X D R with EEX r

Var x E x m E X m Efx XI

average distance from

me

For two random variables X X2 D IR Efx M Efx p

Cox X Xz E X Mi X2 Ma E X X2 M Mz

Ex X X are independent lov X 0



Dealing with infinite probability spaces 2

Countable Same definitions

Came with convergence of Eeg_

Uncountable A Needs more care

after few lectures



Bernoulli random variables

Bernoulli p x
with probability p

with probability 1 p
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Binomial random variables

Binomial n p In
independent
identical Bernoulli p
iii d
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Geometric random variables

1 position of first 1 among Binion p
Geometric p
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Coupon collection

n types of coupons
get independent random type at each time step

T first time we have all n types

IT

T X X2 t Xn

Xi time to go from 1 1 types to i types

Geometric oft
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