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ttlNkPHARE
There are close to 180 students in this room .

What are the odds that at least two share the
same birthday ?

(a) VERY unlikely

(b) 'Es re so to

(c) (18201/13625) I 25%

(d) VERY likely



The world around us is fundamentally random
*

*

*

*

K

The modern rigorous foundation of probability theory goes
back to

Ingredients
sample space r
Events I

Probability Measure P



kolmogoro.is/txiom-
lis For any event ASF

,

Cii ) pls) = PC =

Liii ) If Ai
,
Aa
,
As
,
.
. . are events

,
then

IMA,uAwAz0 - - - ) =

Eg. A fair die .

r=

Es even
,
O -
- odd

Ts divisible by 3



Eg. Two fair dice r =

D= {the sum of the two dice is 8}

Uniform Probability Measure

Eg. A fair coin is tossed 3 times
.

D=

A = I at least two tails}
B s { exactly two tails}



taping µ• choosing objects ( perhaps repeatedly)
(perhaps with replacement)

from a finite sample space -
with the uniform probability measure[ A SS : PCA ) =

An urn contains balls of variousF- F
•
•••••••• colors . we remove some number

(either with or without replacement )V.
and record some Igp: "Isolation !The sample space depends on the



samplingwithreplabment-ordrmattersU.it' bin!:S: ::: dumb' Ii 'am
,

record its #
,
then put it back . Do this K times

.

I =

* Repeated coin tosses are sampling with replacement Cns )
.

* Repeated die rolls are sampling with replacement In = ) .



samplingwithoutreplacementjrdrmattersU.esit' balls
.: :Yu dumb" '

am
,

record its #
,
then thro: it away .

Now there
are n- I balls in the urn

. Sample another one ,
record it and throw it away . Repeat k
times .

I =



samplingwithoutreplalement-orderirreantz.joit s:c! i:&::dm ::&: '
③ ④ at random

. Record their labels
, disregarding

the order leg . always in increasing order ) .

I =



An urn contains to balls :F- -9 . ••••••••③ 2 blue

• 3 yellow
s red

Problem : 3. balls are chosen without replacement .
Pl 2 yellow ,

l red )


