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Learning Objectives

1. Use set process to calculate probability of event of interest
2. Calculate the probability of an event occurring, given that another event occurred.

3. Define keys facts for conditional probabilities using notation.
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General Process for Probability Word Problems

er: =
1. Clearly define your events of interest L t ,4:
2. Translate question to probability using defined events OR Venn Diagram P[A- /] B)

3. Ask yourself:

-

e Are we sampling with or without replacement?
e Does order matter?

4. Use axioms, properties, partitions, facts, etc. to define the end probability calculation into smaller parts

o_—

e If probabilities are given to you, Venn Diagrams may help you parse out the events and probability
calculations

* |f you need to find probabilities with counting, pictures or diagrams might help here

—

5. Write out a concluding statement that gives the probability context

6. (For own check) Make sure the calculated probability follows the axioms. Is is between O and 1?

(= ANB F(f v D)=

C=A/[B AaB
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Let’s revisit our deck of cards [A0B]

3.
@ Coun'h'ng: /f"f"'/t/" f2-1
}s] : 22 2l
Suppose we randomly draw 2 cards
froprTF:a standz?r.d deckyofcards.What P(ﬂ /) B) = /ﬂ ”B/A___. /3 - (3 —
A s Sas)
@ Let 0. 0 é LIL
e Let A =event 1* cardis spadep ID/A Z 8) - P[A> F[B /"’1)
* LetB = event 2 2" cardis heart | card is drawn
@ P( ‘ﬁ N 22 13 .13
Spade  heayt 52 S
@ SUIM‘)HV\g w/ f‘ep? NO B[A/)B) P(A) P(€>

order mater 7 YES
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Conditional Probability facts (1/2)

Fact 1: General Multiplication Rule Fact 2: Conditional Probability Definition
P(A N B) = P(A) - P(B|A) _ P(ANB)
AR i, AC A EA / { PAIB) = —ps
P(RnB)= P(A) " P(B(A)
A~ —Vv . /
L ArdAaant it ALB, P(B|A)=P(B)

P(ANB)=P(B)P(AIB)

Firas) . PEEJF(ALB)
P(B) 758
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Conditional Probability facts (2/2) & chect tact 4 cloes NOT

Rold T NOT ind.

If A and B are independent events (A 1LB), then P(A|B) is a probability, meaning that it satisfies the
probability axioms. In particular,

P(A|B) = P(A)

P(A|B) + P(A®|B) = 1

it P(A 9) P(OPBY/P(B) o o > A Loe

P(AAB .
T P(AIB) = e ) / pling sz —P[/’ /PB(%)
P#) = P(AOB). P(#) + PLA®) =1
P(B) F(A |B)+ P(A¢IB) =1

= PA) = P(A/B) [ j PeAm): 2

eeeeeeeeeeeeee




BLVE (2)

Conditional probability with two dice ® | 23 ¥ Cc
, -

RED
Two dice (red and blue) are rolle he dice do not (1 ) 32
s_@w the same face, what is the probability that one Yy
diceis a ¥~
redeir :
&

® Let (A= o0one die isal

| O

B = not same face 1°
(P (Alp)- P(AG B)™ 36

@ 300&: P(AIB) P(B)
6, nap/acmm/t? NO
der 7 NO 1%
Ao P(AIB)= /}‘5:/5
PIAY= 36 |(©) The probof o die 75

shrwing 1 glver dice olo not show same face is g

P(AI8)= P(A) | T T T e

|

8



Chapter 4 Slides



