
 

Lecture 3

GammamathbbNleftAirightiinGammaA1A2ldotsArldots
Gammaleft01right leftAalpharightalphainGamma an uncountable

collection of open intervals

Def Pairwise disjoint leftAirightiinmathbbN is pairwise disjoins

if Ai capAjphi for all ineqj

Def Partition Ailian is a partition of

a set Sif
Ai are pairwise disjoint

SU_iinmathbbNAi
spddotA2 An

A1 AAt
A3
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Experiments outcomes events

Def Experiment An experiment is a repeatable

task with well defined outcomes

Def outcome



Def OM come

outcomes are denoted w1w2
The set of all outcomes is called sample spaceS

Def Event Any subset EsubsetS is an event

We say E happens if the outcome of the

experiment lies in E

Example

Experiment Roll a six sided die once

outcomes 1 2 3 4 5 6

sample space S12 3 4 5 6

Events You got an even number

Ecs

Eleft246right 1

You got number 10

Ephi

You g0 an integer number

ES

Experiment Roll a G sided die then toss
a coin

Sleft1Hrightleft1Tright left2Hrightleft2Trightldots
lefttHright left6Tright



3

leftSright12
Event I got even number from

the die

Eleft2Hright s left2Tright s left4Hright left4Tright
left6Hrightleft6Trightrangle

leftSrightinfty

Example Experiment

Record the number of minutes till the

first call arrives at the call center

Sleft0123ldotsright
Experiment

Pick a point from the unit sphere

Sleftleftxyrightx2y2leq1right
within

E point is frac12 distance from the origin

Eleftleftxyrightsqrtx2y2leqfrac12right
Ec

Example Experiment you order fries and a pizza
from Ubereats let x be the delivery



y
time of fries and y be the delivery
time of the pizza

Sxyxgeq0 420 3

AleftleftxyrightinSxleq10right
BleftleftxyrightinSyleq15right

AVB at least one item arrive within
15 mins
I will have something to eat in

15 mins

leftAcapBrightC AB

What is probability

Classical probability

Roll a fair 6 sided die once

Sleft123456right
wiinS a numberAssign each outcome

mathbbDleftthetarightmathbbDleftthetarightldotsmathbbDleftthetarightfrac16
leftSrightinfty



forallwinSPleftwrightfrac1leftSright
we defined it

Def classical probability let Sleftw1ldotswnright
be a finite sample space all outcomes have

the same probability defined as Dleftwirightfrac1n
For an even AsubsetS containing m outcomes

mathbbDleftArightfracmnfracleftArightleftSright
definition is trivial but computing can be tricky

leftSright
RightarrowmathbbDleftArightfracleftArightleftSrightleftAright

can be trickyBut
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counting
mathbbD Two pairs frac151

combinatorics



How to count

Principle of Addition If a task can be done
in m way or in n ways then the tota

ways is m n

principle of
multiplication If a task can be

done is Two steps the first step m way

the second step In ways then the total

way is men

Question
you have n distinct objects

select k from them

How many ways of selection

Does the order matter

Is the selection with or without replacement

Select 2 from them
apple orange

banana

order matters apple orange orange apple

order notmatters

with replacement apple apple



I eplace 1 apple pple

without replacement

Case 2 order matters without replacement

selection can be built in k steps

step 1 select 1st object N ways
7 1 ways

n k 1 ways

2nd

i

k th

steps

step k

n My n k 1 ways


