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Announcements



Agenda



Probability resources

https://inferentialthinking.com/chapters/09/5/Finding_Probabilities.html
http://stat88.org/textbook/content/Chapter_01/00_The_Basics.html
https://www.khanacademy.org/math/probability/xa88397b6:probability


Probability theory
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Terminology



Terminology

A P(A)

fair coin P Heads



Equally-likely outcomes

A

P(A) =
# of outcomes satisfying A

total # of outcomes

P rolling even number

F

iiii

T THT

HTH TTH

3 HIT IT fifty worst outcome are not

equally lively



Concept Check  – Answer at cc.dsc10.com
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majority

3 cards of green p or t2

RG BR GRT

http://cc.dsc10.com/


Conditional probabilities

A B A

B

B A

P(B given A) =
# of outcomes satisfying both A and B

# of outcomes satisfying A

B

P(B) = # of outcomes satisfying B
total # of outcomes

A

P BIA

limit options
to

just A
PCBgiven A



Concept Check  – Answer at cc.dsc10.com

P(B given A) =
# of outcomes satisfying both A and B

# of outcomes satisfying A
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given A less than or equal to 3

21am

sorriest

http://cc.dsc10.com/


Probability that two events both happen

A B

A B

P(A and B) =
# of outcomes satisfying both A and B

total # of outcomes
no conditions or Pffoledge

outcomes

P Borless AND
even

5 6



The multiplication rule

A

B

P(A and B) = P(A) ⋅ P(B given A)

p 3 and even P E3 Pleven given 3

I
1 2 P ever PC 43 given even

56



What if  isn't a�ected by ? A B

A B

P(A and B) = P(A) ⋅ P(B given A)

A

B

P(A and B)

PCR if A B are

independent



Independent events

A B P(B given A) = P(B)

P(A and B) = P(A) ⋅ P(B)

P A givenB P A if independent independent roll 2

roll even

AHHHH P H 1stand H 2nd and

PC it 1ˢᵗ P H2ⁿᵈ
PCH 5ᵗʰ

0.7 or 0.7 0.7 0.7

0.75 Not 0 7 5 3



Probability that an event doesn't happen

A 1 − P(A)



Concept Check  – Answer at cc.dsc10.com
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outcomes pann
YNN

NNY YNY
NUN 44N p 474
NYY 4470

P at least 7 1 P no calls pickedup

1 1373

1

http://cc.dsc10.com/


Probability of either of two events happening

A B

A B

P(A or B) =
# of outcomes satisfying either A or B

total # of outcomes

2214516

y
CAorB PlA tPB

Fgenerally true

P even PC25
56 wrong



The addition rule

A B B A

A B

P(A or B) = P(A) + P(B)

A B A

B

B PCA H and BT of P AT
and BH

ii
iii

cannot0



Aside: Proof of the addition rule for equally-likely events

A B A

B

P(A or B) =

=

= +

= P(A) + P(B)

# of outcomes satisfying either A or B
total # of outcomes

(# of outcomes satisfying A) + (# of outcomes satisfying B)
total # of outcomes

(# of outcomes satisfying A)
total # of outcomes

(# of outcomes satisfying B)
total # of outcomes



Summary, next time

P(A and B) = P(B given A) ⋅ P(A)

P(A or B) = P(A) + P(B)


