
Banic Probability Theorem

Lecture, I Lecture I Lecture 3 :

Lecture 4 : Sequential Experiments
& Moder ,

explain> Behaviour
& random experiments : 1 . procedure. 2

. Measurement observation Conditional Probability experimentsr) repetition on multiple participants

Mathmatical Computer simulation Deterministic Probabilistic & Sample Space S: set of all possible outcomes . PLAIB) =
PLANES Sample space : Cartesian product of individuals sample space ,

PLBT

Probabilistic Modrh & Discrete Continuous] 2n .
T) XSM , TS = &HH , HT , TH , TT]

P > B will happen & Event A .: ASS : [Subse of S> S
PSA) : Prior

if A ↑z

PLAIB) : posterior

~ a will happen property of Conditional Probability
& Relative Frequency & if BoA

. PSAIB) = 1

PlA)
e. x . unu .

3 balls labelled 1 , 2 , 3
. & if Ac B then PLAIB) = PLB) PSAS Bernoulli trails

=> selected one > recorded> return ↑ > surness
& for fixed B

, PLAIB) is a probability measure . trail

Random Experiment Proof :

#P
, failure -

Sat Theory
Bennolli Probability law .

eperation : A UB ,
Al B

, A/ As Let k : # Successes Pn(k) = ( * > P
* (1-pin - w

relationship : A = B ,
AcB ,

AlB = &1 mutably exclusives

=> ExoPn(k) =S pAs-pn-4 = 1
.

can be proved by bionomial theorem

(a+ b)" = [ ( * > a
+ ya-k

/let a= p -
b= -p)

N (n) : # times we pick ball K inn trials

Relative Frequency : frin) : Nkns Multinomial Probability law

Probability PK=im focus Joint Probability :
&...

Bu partition the sample space

Property of relative frequency Three axiom ofProbability P(ANB) = P(AIB) PIB) = DLBIASPLA)
let DLBjc =

Pj = D . +... + Pu = 1

& &1 Since Nosus e to, no
Axiom 1 : &S PLA] # : # times event Bj occurs

I & [xfx (n) = 1 I Axiom 2 : PlS] = 1

Total Probability :

45(k) , kz km2)=pe
Axiom 3 : if AlB = @ ,

then PLAUBI = PLAT + PLBI

& if C = [AorB] fenc : facus + fiJuc ↓
General : A .. A ... An

.
Air Aj = d for all itj = PLIE An) = S PLAN

Geometric Probability lawExample on Probability :

Collary :

We conduct an independent sequence of Bernoulli trials

& PLA" = 1- PLAI

proof : A + A"= S
.

A1A"
= 4 .

M : # trials until first Success

=> PLALA" : PTA) + PTA" = PIST = 1 . Bayes' rule, PhM = m) = p(1-p >
m-1

- PLAY = 1- PLAT N: # trials Before first success ,

& Pick one randomly
& PlAT s 1 ↑ (N =n) = p( +-p>

& Host take away one of boxes I didn't select
, Which contains homework .

& P1d) = 0
.

② Will I change my choice ?
#

&I Plms = [m
, P11-p >

M-1

Before taken away
: PLipad) : 3

. & PLAUB1 = PLAT + PIBI - PLANB] = p[pll-p >
m

After If not change : still is & AcBE DIA) = P1B]

Independence
= P . cli - p)

= 1
.

I I
& P(M >· K) = Em

= k+ 1 P(1-pim-1Ifshange :

G5
: iPad swep, homework

. A , B are independent if PLAI . PIBT = PLANBI
= ps1-pst011-p >

m

2

3:
hourwork swaps iPad => PLAIB1 = PLAT PLBIAT : DLB) k

= (1-p>

: phipad-b , higher -> I should change my choice !

Sequence of dependent experimentsMedical Testing
p

Sensitivity = P(test + has diseases

I I

TP

TP + FN

Specificity = Pl cent - 1 not has disease)
TN

=

TN + FP


