Math/Stat 341: Probability: Fall ‘21 (Williams)

Professor Steven J Miller: siml1@williams.edu

Homepage:
https://web.williams.edu/Mathematics/similler/
public html/341Fa21

Lecture 05: 9-20-21: iuws//voutube/avozqsvnsao



mailto:sjm1@williams.edu
https://web.williams.edu/Mathematics/sjmiller/public_html/341Fa21
https://youtu.be/AV02q6VnSa0

Plan for the day: Lecture 5: September 20, 2021.:

https://web.williams.edu/Mathematics/sjmiller/public html/341Fa21/handouts/34
1Notes Chapl.pdf

e Lecture 05: 2018: Factorial Function, Binomial Coefficients, Poker Hands, Pascal's
Triangle Mod 2: https://youtu.be/pEoW hX4-o0

e Pascal’s triangle modulo 1: Long version:
https://www.youtube.com/watch?v= vkGakVt1RA&t=243s and short version:
https://www.youtube.com/watch?v=tt4 4YajgRM&t=94s

General items.
* Efficient coding


https://web.williams.edu/Mathematics/sjmiller/public_html/341Fa21/handouts/341Notes_Chap1.pdf
https://youtu.be/pEoW_hX4-oo
https://www.youtube.com/watch?v=_vkGakVt1RA&t=243s
https://www.youtube.com/watch?v=tt4_4YajqRM&t=94s
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Binomial theorem
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E KeMiller_PascalTriangleMod2_VerSOnb * - Wolfram Mathematica 12.1

File Edit Insent Format Cell Graphics Evaluation Palettes Window Help
b1gM = 499; (+ tor plotting purposes 1t 1S one less than what we read 1in »)

Manipulate[ListPlot [betterpascal [ [Range [numofpoints[[Floor[m]]]]]], AspectRatio - 1, Axes - {False, False}], {m, 1, bigM})
(» plots the data. Can make movie and adjust speed. =)
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Pascal’s triangle modulo 1: Long version: https://www.youtube.com/watch?v=_vkGakVt1RA&t=243s,
and short version: https://www.youtube.com/watch?v=tt4 4YajgRM&t=94s
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Poker hands from highest to lowest

1. Royal flush
A, K, Q, ], 10, all the same suit.
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2. Straight flush
Five cards in a sequence, all in the same suit.
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3. Four of a kind

All four cards of the same rank.
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4. Full house

Three of a kind with a pair.
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5. Flush

Any five cards of the same suit, but not in a sequenc
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6. Straight
Five cards in a sequence, but not of the same suit.
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7. Three of a kind
Three cards of the same rank
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8. Two pair
Two different pairs.
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9. Pair

Two cards of the same rank.
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10. High Card

When you haven't made any of the hands above, the highest card plays.

In the example I::elc-w the jack plays as the highest card.
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https://www.cardplayer.com/rules-of-poker/hand-rankings

https://en.wikipedia.org/wiki/Poker probability

Distinct . Cumulative Odds Mathematical expression of absolute
Hand Frequency Probability . .
hands probability against frequency
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twoqueensinfive[num , print ] := Module[{},
(* num is the number of hands we play =x)
(» hands have 5 cards x)
success = 0; (* counts how often we have 2 Q in 5 cards x)
deck = {1, 1,1, 1};
For[m = 1, m < 48, m++, deck = AppendTo[deck, ©]];
(» deck of 4 queens and 48 non-queens =x)
For[n = 1, n < num, n++,
{
If[print = 1,
If[Mod[n, num/10] = O,
Print["We have done ", 1@0@.@0n/num, "%."]1];
]; (% print out where we are if print = 1 x)
hand = RandomSample [deck, 5];
(» if hand sum is 2 or more, have at least 2 Q =x)
handsum = Sum[hand[[i]], {i, 1, 5}];
If[handsum > 2, success = success + 1];
}1; (* end of n loop x)
Print["Success percentage is ", 100.0 success / num, "%."];
Print["Theory is ",
100.0 Sum[Binomial[4, k] Binomial[48, 5 - k] / Binomial[52, 5],
{k, 2, 4}], "%."1;
] (* end of module x)
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