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The world around us is fundamentally random .

* Hoos - games of chance
* Does - quantum theory
* Uses - finance Insurance
* uses - chemical reactions inside enrolls
* zoos - complex networks ; machine learning

The modern rigorous foundation of probability theory goes
back to 1933 Kolmogorov

Ingredients
sample Space r -- the set of possible outcomes in anexperiment . { HH, HT, TH , TT}
Events I = collections of outcomes . E -- {atleast l H}

Probability Measure p : I → Cgl ]
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uniformprobabilitymeasw-eampngly.LIf r is finite
,
the uniform probability measure

is defined by :
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This means calculating probabilities in such
models is tantamount to County .

Eg .

A fair die is cast 2 times
.

What is the probability that
the sum is 4 ?
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Eg . A fair coin is tossed 3 times .

A -- { at least two tails}

B :{ exactly two tails}
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There are 10 people on a committee .

How many different ways are there to select
a subcommittee of 4 people ?

(a) 10.10 - lo - to = 104 = 10,000

(b) 10 . 9 . 8 - 7 = 5,040

( 140) = 10-4-8-7 = 210

(d) 10¥
.

= 151,200



Combinatorics
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Toss a fair can n times ; record a statistic observing
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replacement ) , and lined up in order .
what is the probability that the first
two are 13,6 ) ?

S = { (bi, bgbz) : is bit 6 , bit by bubs, b , the}
*r = 6-54

= 120
pls) - Ya

A = { 13,6, *I } HA -- 4
=

1
,

-
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C- { 1,34, s}


