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Sometimes all n outcomes in a sample space are equally likely.
e.g. fair die, fair coins, ...

If so, each has probability %

So the sample space S = {HH,HT, TH, TT} for tossing 2
coins shows us

Last Time

Num Heads ‘ Prob.
0 1
1 i
1
2 i
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Independent
Events

Independence of A and B means knowing A happened doesn't
affect the chance of B happening.

Product Rule for independent events: P(AN B) = P(A)P(B).
Intersection (M) corresponds to “and’.
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12 equal size areas.
Wheel gives customer discount in %.
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Spinner Prob Asst

Math 170 Discount  Probability
10%  6/12=.5
20%  3/12=.25
40%  2/12=.17
100%  1/12=.08

(3) Prob 3 consecutive customers get 20%7?

25 25 25

253,
(4) Prob none of first four get over 20%?
P(all 20% or Iess):(%)4
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10%  6/12=5
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(5) Prob that first 100% is fifth customer?

\

117/12 11712 1Y12 11712 1/12
(8)" (&)
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10% 6/12=.5
20% 3/12=.25
40% 2/12=.17
100% 1/12=.08
(6) Chance that at least one of the first six shoppers gets less
than a 100% discount?
Hard b/c could be 1 or 2 or ...
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Discount Probability
10% 6/12=.5
20% 3/12=.25
40% 2/12=.17
100% 1/12=.08
(6) Chance that at least one of the first six shoppers gets less
than a 100% discount?
Hard b/c could be 1 or 2 or ...

P(0 get less than 100%)=P(all 100%)=()°.
So complement rule = answer to (6) is 1 — (&) .
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Gen. Addition
Rule

A={1,2} B=1{2,3}

ANnB={2} AuB={1,2,3}

P(AUB) =P(A)+ P(B) — P(AN B)
1,2,3 1,2 2.3 2
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Playing Sports
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Class 2 Suppose

m 30% play soccer
m 20% basketball
m 12% both.

o A Probability of playing at least one?
S Soln: .30 .20 — .12 = .38.

or
B
e .08

.62
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One card is drawn.
Probability of an ace or red card?

» Direct counting possible:
M 26 red cards + 2 black aces out of 52.
Inclusion /Exclusion:

P(Ace or Red) = P(Ace) +P(Red) - P(Ace and Red)
28

52+52 52 52
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LI Ace viewed as high.)
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Two cards dealt.
Prob(smallest a queen)?

Approach:

?_malleséof A = event 1st card =Q & 2nd a Q,K or A.
e B = event 2nd card =Q & 1st a Q,K or A.
P(A or B)=P(A)+P(B)-P(A and B)



Smallest Card a Queen

Math 1710
Class 2

Two cards dealt.
Prob(smallest a queen)?

A = event 1st card =Q & 2nd a Q,K or A.
Smallest of

Two a Queen 4 ]_]_ 44
P(A) = = . == =
52 51 51-52
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Two cards dealt.
Prob(smallest a queen)?

B = event 2nd card =Q & 1st a Q,K or A.

event B

Smallest of
Two a Queen

>=Q Q
11/51  4/52
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V2 Two cards dealt.
Prob(smallest a queen)?

B = event 2nd card =Q & 1st a Q,K or A.
event B

Smallest of
Two a Queen

>=Q Q
11/51 4/52
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Prob(smallest a queen)?

4 3 12

Smallest of _ . =
P(Aand B) = 55 51 = 5152

Two a Queen



Smallest Card a Queen

Math 1710
Class 2

Two cards dealt.
Prob(smallest a queen)?

P(A or B)=P(A)+P(B)-P(A and B)
Smallest of

Two a Queen 44 4-4 12 76
SoP(AorB) =g+ 5155 51520 51.52
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Definition

Math 1710 " Probability of A given B.”

Class 2

P(ANB)

P(AIB) = ~ g

Conditional
Probability

A=1{1,2} B=1{2,3}
ANB={2}
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Appendix C

Life Table

Number of survivors at single years of Age, out of 100,000 Bom Allve, by
Race and Sex: United States, 1990.

All races All races
Age Bofh sexes Male Female Age Both sexes Male Female
Conditional o 100000 100000 100000 43 24707 B2340 DEB2E
Bralelilfiag 1 go073 93088 99183 44 04453 p2505  B6455
: 2 go00a 92304 00128 45 Q4170 02147 06268

Really a table of probabilities;
e.g. P(woman lives to 45)=.963.
Will write as P(45).
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Appendix C

Life Table

Number of survivors at single years of Age, out of 100,000 Bomn Alive, by
Race and Sex: United States, 1990.

All races

Al races

Age Both sexes Male Female Age Both sexes Male Female

Conditional
100000 100000 43 24707 w2240 208626

Probability o 100000
1 28073 QB8R Q9183 44 24453 92505 9545885

2 oo00a 02804 Do128 45 24179 p2147  ©5288

59 26506 gze7e  gOs71 79 S0D2G 39E73 50ToE
B0 85834 81485 pgosas B0 47188 38348 S70E2

A1 24500 A0104 aooas 81 44232 3aen 54180
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A1 24500 A0104 aooas 81 44232 33811 841848

P(80N60) P(80) .571
onditiona P 80 60 = = = = 636
Frobabilty (80160) P(60) P(60)  .898

_ P(80N60)  P(80)
P(60180) = =50y ~ Peo) ~ ¢
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58 58505 §2678 90571 79 50026 3@s7I 5aTed
B0 85834 81485 posas B0 47188 38348 S70E2

B1 4580 80134 goozz 21 44232 338N 54128

P(80N60)  P(80) 571

y P(80]60) = = = 505 — 036
S 0= ")~ Pleo) e
P(80N60)  P(80)
P(80)  P(80)

1

P(60(80) =

P(60|80) # P(80]60).
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A and B are independent events if

P(A|B) = P(A)

Suppose 10% of all cars have sticky valves
10% have oil leaks

1% both.

Are sticky valves and oil leaks independent?

Conditional

Probability

P(both .01
P(sticky|leaky) = P((/e:ky)) =10= .10 = P(sticky).

So they are independent.
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A and B are independent events if

P(A|B) = P(A)

Box has 2 white tickets labeled 1

2 black labeled 1

1 white labeled 8

1 black one labeled 6.

Sonditional Are drawing a 1 and color black independent?

Probability

2 4

Equal, so they are independent.
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A and B are independent events if

P(A|B) = P(A)

Box has 2 white tickets labeled 1

2 black labeled 1

1 white labeled 8

1 black one labeled 6.

Sonditional Are drawing an 8 and color black independent?

1
P(8|black) — g P(E) = ¢

Probability

Not equal, so not independent.
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