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Classical Probability Concept

Assume all possible outcomes are equally
likely, and if there are n equally likely

ways for an event to ocour out of totally N
equally likely possible outcomes (Sample

Space) then the probability of the event to
OCCUr is Fl

N

Therefore counting = impartant.

Sample Space and Probability

# Random Experiment: [Probability
Experiment) an experiment whose
outcomes depend on chance.

# Sample Space (5): collection of all
possible outcomes in random
expernment.

# Event (E): a collection of outcomes

Sample Space and Event

# Sample Space: __ Finite, Countable, Discrete
5= {Head, Tail}"™

g = {Life span of a homan} = {x | x =2 0, xR}

&% Cvent: Continucus
E = {Head}

E = {Life span of 2 human 15 less than 3 vearz}

Sample Space (Two Dice)

Sample Space:

5 = {(1,1):(1,2),(1,3),(1,4),(1,5),(1,6),
(2,1),(2,2),(2,3),(2,4),(2,5).(2,5),
(3,1),(3,:2),(3,3),(3,4),(3,5).(3,5),
(4,1),(4,2),(4,3),(4,4),(4,5).(4,5),
(5,1),(5:2)(3,3),(5,2):(5,5).(5:5),
(6,1),(8,2),(6,3),(6,4),(6,5).(6,6)}

Sampl= poant

— .
o ={{x, ¥} | x

1,2,3,4,3,6¥=1,12.3.4,5, 6}

Motations

A =& = Ais an empty set
Ac—B=Aisasubset of B

A =B =Bisasubset of A
A_B=Unonof A&B

A ~ B = Intersection of A & B
A" = Complement of A
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5=1{1,23,4,5 6} 1 2 Fq
A={1,2 R
E=1{3 6} = T 1 &

e i e
Intersection of events: f=nn Cimgram
[walh slements

ArB<=>Aand B et
Example: A~ B = {3}

Union of events:
AvB<=>Aor B
Example: AuB=1{1,2 3 6}

s={123.456 1 2 /3 "
A={12 3 1
B = {3, 6} 4 5 \6

Venn Disgram

Complement of &: A _
| . . e [walh el=menis
Exampie: A = {4, 5, 6; bt

Subssat: if all the elements in C are in A
then C — A,
Example: C={1,2} c A

Mutually Exclusive and Exhaustive

If A, Ay, o, A areeventsand A m A = @

foralli # j then A, A, ..., A, are said to be

mutually exclusive svents, & »

e0y®
If A, A, ..., & are events in the sample
space 5, then A}, A, ..., A, exhaustive
events if A, A U A, =5,

Some basic laws among sets

& Commutative laws:

B =RuE; E~F = F~E
¥ Associative laws:

(E_F}G = BEA{F.G) (E~F}~G = E~(F~G)
% Distributive laws:

(E_F)}~G = (E~G)AFG):

(E~FpG = (BEAG)(RAG)

DeMorgan's Laws

D |UE | =NE"

n || =UE

2.4 Probability of An Event

Probability is a real-valued set fundction B also
called probability measure, that assigns to each

event A in the sample space S a number P(A),
called the probability of event A, such that the

following properties are satisfied:
= Postulate 1: P(A) 2 0, probability is always =
value beteween 0 and 1.

= Postulate 2: P(S) = 1, total probability (sl
outcomes together) equals 1.

» Postulate 3: IF A, &;, ..., A; are events and A
A = @then PYA, v Ay .. w &) = P{A,) = P(A) +
. + PA) =
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Probability in Discrete Sample
Space
Theorem: If A is an event in a discrete
sample space 5, then P{A) equals the

sum of the probabilities of the individual
outcomes comprising A.

Example: When casting a balanced die, the
probability of getting 3 or less is

M1l 2w 3)=P1)+PM2) + 3]
=16 + 1/6 + 1/6 = 12

Example: If, for an experiment, O,
., 34, ..., is an infinite sequence of
outcomes, is

1
P, )=

-
-

|, &ri=123,.
a probability measure? i
1 1 1 2
PS5 =—+-4+—-4+viv=—=_=1 Yes!
) 2 4 B

2.5 Basic Rules of Probability

P(A) = 1 — P(A)

PlE) =10

If A — B then P(A) < P(B)

Forany event A, D= P[A) £1
For any two events A and B in a

zample space 5,

* & 9

Complementation Rule

If the chance of a randomly selectad
individual living in community A to have
disease H is .001, what is the probability
that this person does not have disease H?

P{having disease H) = .001
P{not having disease H)
= 1 — P{having dissase H)

P(A w B) = P(A) + P(B) — P(A ~ B) - E; g.gnm
. Addition Rule Probability
Birthday Problem Pom ;:sm Mj“;w —

In a group of randomly select 23 people, what

is the probability that at least two people have
the same birth dake? (Assume there are 355

days in a year.)

F{at least two pecple have the same birth date)
Too hard 1!

= 1 — P{everybody has different birth date)

= 1 — [365:x364x . x{365-23+1)] / 3655

= .0

& and B are mutually excluslve [disjointad) events

Additive Rule: P(A U B) = P(&) + P(B)

Hl
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