MA162: Finite mathematics

Jack Schmidt

University of Kentucky

April 15th, 2013

SCHEDULE:

O HW 1.1-1.4, 2.1-2.6, 3.1-3.3, 4.1, 5.1-5.3, 6A-6C, 7A (Late)

@ HW 7B due Friday, Apr 19, 2013

@ HW 7C due Friday, Apr 26, 2013

@ Final Exam Tuesday, Apr 30, 2013 from 6pm to 8pm (new rooms on website)
Today we cover 7.2-7.3 (“chapter 6 works”) through example problems



7.2: Just count for probability

o If everything in the sample space is equally likely, then:

p_ # good
~ Total #

o Probability of [ or @l when you roll a white and a blue die?
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7.2: Just count for probability

o If everything in the sample space is equally likely, then:

_ # good
~ Total #

o Probability of [ or @l when you roll a white and a blue die?

o Just count!
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o The second row and the fifth column work: P = 6(2) 5 = 36



7.2: Crazy counting

o A standard deck has 13 ranks (A,2,3,4,5,6,7,8,9,10,J,Q,K) and 4
suits ( O, O, &, W)

o What is the probability of getting at least 2 aces out of 3 cards?



7.2: Crazy counting

o A standard deck has 13 ranks (A,2,3,4,5,6,7,8,9,10,J,Q,K) and 4
suits ( O, O, &, W)

o What is the probability of getting at least 2 aces out of 3 cards?

o Two ways to get at least 2 aces: exactly 2 or exactly 3.

C(4 aces, 2 in the hand)C(48 not aces, 1 in the hand)
C(52 cards, 3 in the hand)

P(exactly 2) =

48
(23(1) (T) 72

(OO
(52)(51)(50) ~ 5525
3@

~

(4)(3)(2)

C(4,3) 1AL 1
P(exactly 3) = (52 ’3) = (5(23))(?21))((15)0) = 55z

C(4,2)C(48,1)+ C(4,3 73
P(at least 2) = (2) é‘(572 )3;_ (4 ):5525%1.3%




7.3: What if things are not equally likely?

o If P(E) =40%, P(F) =55%, and P(EU F) = 85%,
then what is P(E N F)?
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7.3: What if things are not equally likely?

o If P(E) =40%, P(F) =55%, and P(EU F) = 85%,
then what is P(E N F)?

o Pretend there are 100 things total. 40 in E, 55 in F, 85in EU F.
o So P(ENF) = 10%, since 40% + 55% is 10% too big.
o What is P(E — F)? We definitely don't subtract 55% from 40%.

o P(E—F) = P(E)— P(ENF) = 40% — 10% = 30%
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7.3: The shortcuts

(*]

If Pr(E) is the probability that E happens, then 1 — Pr(E) is the
probability that it does not

o Pr(EUF)=Pr(E)+ Pr(F)— Pr(ENF)

o Pr(E)=Pr(ENF)+ Pr(E—F)

o Every counting problem formula you can imagine has a probability
counterpart
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7.3: Not not, who's there?

o What is the probability of rolling at least one six if you try 3 times?

©

You could count the number of ways, | got 91 out of 216 ways.

©

You can use the first shortcut: At least once = Not never

©

Never means every time it did NOT happen
ol-— % chance of not happening once
o (1- %)3 chance of it not-happening three times in a row

o 1—(1—¢)? chance of THAT not happening

3
A (1 1
216 6
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o Suppose 40% of people like the letter E,
55% of people like the letter F, but
15% of people don't like either letter.

o What is the probability a random citizen likes at least one of the
letters?

100% — 15% = 85% don't like none (so like one)
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7.3: Old exam examples

o Suppose 40% of people like the letter E,
55% of people like the letter F, but
15% of people don't like either letter.

o What is the probability a random citizen likes at least one of the
letters?

100% — 15% = 85% don't like none (so like one)

o What is the probability a random citizen likes both of the letters?
40% + 55% — 85% = 10% like both (so were counted twice)

o What is the probability a random citizen likes E but not F?

40% — 10% = 30%
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7.3: Sir Vey and his noble steed

o The noble knight, Vey, asked his knightly buddies how many horses
they had.

o 30% had 1 or fewer steeds, 40% has 2 or fewer steeds, 10% had 4
or more steeds

o What is the probability a random knight had 3 or fewer steeds?
100% — 10% = 90% didn't have 4 or more

o What is the probability a random knight had exactly 3 steeds?
90% — 40% = 50% had 3 or fewer, but not fewer.

o What is the probabilty a random knight had exactly 2 steeds?

40% — 30% = 10% had 2 or fewer, but not fewer.



