
CSCI 200: Math Foundations of Computing

Spring 2026

Lecture 11M: Probability
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Goals for today:

Identify the outcomes, events and sample space in a probability problem.

Use counting techniques to enumerate outcomes and build the sample space.

Compute the probability of an event by building a probability tree.

I need a volunteer for a game!

Pick the right door and I will tell everyone which problem is on Quiz 9!
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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(12, 3) * 4 ** 3

n_triples = 13 * comb(4, 3) * comb(12, 2) * 4 ** 2

n_quadruples = 13 * comb(4, 4) * comb(12, 1) * 4 ** 1

 

n_total = n_pairs + n_triples + n_quadruples

print(f"Number of hands = {n_total}?")

 

n_hands = comb(52, 5)

n_all_different = comb(13, 5) * 4 ** 5

print(f"Should be {n_hands - n_all_different}")

 

# two pairs

n_two_pairs = comb(13, 2) * comb(4, 2) * comb(4, 2) * comb(11, 1) * 4

 

# full house (can also use comb(13, 2) * 2)

n_triple_and_pair = 13 * comb(4, 3) * 12 * comb(4, 2)

 

n_total += n_two_pairs + n_triple_and_pair

print(f"Number of hands = {n_total}")
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