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Lecture 11M: Probability



Counting warmup: how many...
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Goals for today:

e |dentify the outcomes, events and sample space in a probability problem.
e Use counting techniques to enumerate outcomes and build the sample space.
e Compute the probability of an event by building a probability tree.

| need a volunteer for a game!

Pick the right door and | will tell everyone which problem is on Quiz 9!



Pick the right door and | will tell everyone which problem is on Quiz 9!

B C




A few definitions before we can analyze this.
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Steps to calculate the probability of an event.
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1. Find the sample space.
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2. Identity the event(s) of interest. ‘NA‘“‘L&B €|

3. Determine the outcome probabilities (multiply edge weights).

4, Compute event probability by adding probabilities of outcomes in the event.
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If you always switch doors, what is the probability that you win?

gh’k: e Host picks a door with probability 1/3. AP‘B
QM e Player picks a door with probability 1/3.
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Probability of getting a 5-card straight flush?

Straight flush: same suit, values are consecutive.
examples: (A, 2,3,4,5),(4,5,6,7,8), (10, J,Q, K, A), but not (Q, K, A, 2, 3).
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+'% More counting practice (cards): (how ma>
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\ C*«) (a) 5-card hands have a single pair and no 3-of-a-kind or 4-of-a-kind?
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e (b) 5-card hands have a single 3-of-a-kind and no pair or 4-of-a-kind?
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More counting practice (cards): how many...

(a) 5-card hands have a single pair and no 3-of-a-kind or 4-of-a-kind? 13 - (‘21) : (132) . 43,
e (b) 5-card hands have a single 3-of-a-kind and no pair or 4-of-a-kind? 13 - (g) : (122) . 42,
e (c) 5-card hands have a single 4-of-a-kind and no pair or 3-of-a-kind? 13 - (i) : (112) - 41,
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e (d) 5-card hands (from a deck of 52) contain 2 or more cards with the same value?
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(a) + (b) + (c) doesn’t include 5-card hands that have 2 pairs or a pair+triple (full
house). We can add these in (see the next slide), or subtract the number of hands
where all values are different from the total number of hands.
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Philip Caplan
(a) + (b) + (c) doesn’t include 5-card hands that have 2 pairs or a pair+triple (full house). We can add these in (see the next slide), or subtract the number of hands where all values are different from the total number of hands.


Python code to analyze previous problem.

from math import comb

n pairs = 13 * comb(4, 2) * comb(1l2, 3) * 4 ** 3
n triples = 13 * comb(4, 3) * comb(1l2, 2) * 4 ** 2
n _quadruples = 13 * comb(4, 4) * comb(1l2, 1) * 4 ** 1

n total = n pairs + n triples + n quadruples
print (£"Number of hands = {n_ total}?")
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n hands = comb(52, 5)
n all different = comb(13, 5) * 4 ** 5

print (f£"Should be {n _hands - n _all different}")
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# two pairs
n two pairs = comb(1l3, 2) * comb(4, 2) * comb(4, 2) * comb(1l1l, 1) * 4
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# full house (can also use comb(1l3, 2) * 2)
n triple and pair = 13 * comb(4, 3) * 12 * comb(4, 2)
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n total += n two pairs + n triple and pair
print (£"Number of hands = {n total}")
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