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LECTURE 3 AXIOMS OF PROBABILITY

TOPICS TO COVER BASED ON CH 1.2

AXIOMS OF PROBABILITY

SAMPLESPACE

AXIOMS OF PROBABILITY ÉÉPT ᵗᵗʰ ᵗA ᵗʳ

RANDOM EXPERIMENT RE ROLLING A DIE A CLASS OF SUBSETSOF 2
THATIS CLOSEDUNDER

SAMPLE SPACE R 1,2 3,4 5 6 COMPLEMENTATION AND
UNION

EVENT EI E ER

EVENT AXIOMS

E 1 2 is AN EVENT i e 2 EF

E 2 IF A IS AN EVENT SO is AC i e IF A EF THEN ACEF

E 3 IF A and B ARE EVENTS 50 is AUB i e IF A BEF AUBEF

EG A F 0,2 Q 15 F A VALID COLLECTIONOFEVENTS

E 1 2 E F YES

E 2 A E F AC F

O E F O R E F

REF ace peg
YES

E 3 A B E F AUB E F

I E F U R R E F YES



EG A F 0 A AC R ACS Q 15 72 A VALID COLLECTIONOF EVENTS

PROPERTY e 4 0 EF

PROOF BY E I N E F

BY E 2 I 0 EF

PROPERTY e5 A B E F AN B EF EF BY E3

PROOF BY DEMORGAN'S LAW AB ATÉc Ef BY E 2

BY E 2

AB E F

PROPERTY e 6 A Az An EF A Az An EF

PROOF LEFT AS AN EXERCISE

PROBABILITY AXIOMS
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1
SAMSPph.EE 12 Fn

MEASURABLESPACES



PROBABILITY MEASURESPACE

2 f TIPP
PROBABILITY MEASUREspace

P IS A SET FUNCTION P F IR OR P F 0,1
I PROBILITY PROBABILITY MEASURE

AXIOM P1 A E F PCA 0

AXIOM P 2 A B E F and A and B are mutually exclusive disjoint

i e AB 0 P AUB PCA PCB

AXIOM P3 P 2 1

PROPERTY D4 AEF PLAC 1 PCA

or
PROOF A AC EF AnAC p BY D2 PATAC P A PCAC

PCR PCA PLAC

BY P3 1 PIA PLACI

PLAC 1 PCA

A QUICK REVIEW

RE TOSS A COIN

a H T

F A COLLECTION OF SUBSETS OF 2 THAT OBEYS E 1 E 3

I 0,2 72 0 H T HT D

D F and 12 52 ARE TWO MEASURABLE SPACES



DEFINE P F IR

P10 r

P 12 1

In F P IS A PROBABILITY MEASURE SPACE

DEFINE P2 Fz IR

12 4 0 P2 14H

12 12 1 12 14T

11 52 Pa IS A PROBABILITY MEASURE SPACE

DEFINE 122 Fz IR

12210 0 1224H P PE 0,1

12212 1 122 T 1 p

11 52 Pa IS A PROBABILITY MEASURE SPACE

CONSIDER REZ ROLLING A DIE

22 112 3 4 5 6 I go yf
FROM tossina Acoin

22 F
MEASURABLEspace

22 I ftp.tstauespaceF2 0,2T
From Rollina A DIE

PROPERTY D5 AEF PCA 1

PROOF P A 1 PCA D4

P A I P PAC 0



PROPERTY D6 PCO 0

PROOF PCA 1 PCAC P4

SET A 2 P 2 1 P01

P d 0 P3

PROPERTY D7 ACB PCA PCB MONOTONICITY OF P

PROOF

ITIL
BAC

B

guy Byk
NOTDISJOINT DISJOINT

PCB PIA PBAC P2

P B PIA P1 P BAC 0

PROPERTY D 8 PIAVB PCA PIB P AB

ABC BAC AVB ABC U BAC U AB

TB
DISJOINT

P AUB P ABC PBAC P AB P 2

PAUB P ABC P BAC P AB P AB P AB

P ABC P AB P BAY P AB P AB



P AUB P AI PCB P AB ADDITION THEOREM

PROPERTY D 9 PCAUBUC PCA PCB PCC PCAB P BC PLACI PlABC

PROOF EXERCISE

C
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at FEB


