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Texas A&M Math Circle

Founded in 2011 by PY, Frank Sottile, and Alex Sprinston

55 students signed up with 30 showing up each Saturday (numbers
today are significantly lower than pre-COVID years)

1-3pm Discovery Learning activities, 3-4pm Problem Solving
(AMC/MATHCOUNTS/etc competition prep)
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Rules of Sticks

You and your opponent both start with both hands held out and one
finger held out on each hand

Players take turns tapping one of their hands against one of the
opponent’s hands
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Rules of Sticks

You and your opponent both start with both hands held out and one
finger held out on each hand

Players take turns tapping one of their hands against one of the
opponent’s hands

The “tapped” hand increases its number of fingers being held out by
the number of fingers on the “tapping” hand, modulo 5

Example: 3 fingers tapping 4 fingers turns the 4 fingers into 2 fingers
since2=44+3 mod 5

If any hand reaches 5 (or equivalently 0) fingers, it is removed from
play
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Rules of Sticks

You and your opponent both start with both hands held out and one
finger held out on each hand

Players take turns tapping one of their hands against one of the
opponent’s hands

The “tapped” hand increases its number of fingers being held out by
the number of fingers on the “tapping” hand, modulo 5

Example: 3 fingers tapping 4 fingers turns the 4 fingers into 2 fingers
since2=44+3 mod 5

If any hand reaches 5 (or equivalently 0) fingers, it is removed from
play

The goal is normally to be the last player with a hand remaining in
play, but we want to find out if the game can go on forever
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A Quick Example
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A Quick Example
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Try it Yourself!

Now you try the game with a partner using 2 hands each. Start in
this configuration:

Player 1 Player 2

[ “x,";*
— 4

e am

Can you make the game last forever? If so, how do you know it will
never end?
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Learning From Our Students

M. King, S. Sengupta, J. Weeks, P. Yasskin August 8, 2024 6/12



Learning From Our Students

M. King, S. Sengupta, J. Weeks, P. Yasskin August 8,



Rules of Beggar-My-Neighbor

Start with a deck of standard playing cards. Shuffle and distribute
them evenly between two players.
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Rules of Beggar-My-Neighbor

Start with a deck of standard playing cards. Shuffle and distribute
them evenly between two players.

The first player plays the top card from their deck face-up in the
center of the table. If it is a “penalty card,” the opponent must “pay
the penalty” by playing as many cards as the “penalty value” from
the top of their deck. If it is not a penalty card, the second player
repeats this step with the top card from their deck.

The penalty cards and their values are:

A = 4 cards
K = 3 cards
Q = 2 cards
J=1card
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Rules of Beggar-My-Neighbor

If a player plays a penalty card while paying the penalty, they stop
playing cards and their opponent must start paying the new penalty
based on the penalty card just played.

If a penalty is fully paid without playing a penalty card in the process,
the player who last played a penalty card wins the “trick.” They
receive all cards in the center of the table and place them on the
bottom of their deck without changing their order, then begin the
next trick by playing the top card of their deck into the center.

Z‘ & Black Cards: Player 1
‘.Jo‘. Red Cards: Player 2
. 4 *Z

The game ends when one player runs out of cards.
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If a player plays a penalty card while paying the penalty, they stop
playing cards and their opponent must start paying the new penalty
based on the penalty card just played.

If a penalty is fully paid without playing a penalty card in the process,
the player who last played a penalty card wins the “trick.” They
receive all cards in the center of the table and place them on the
bottom of their deck without changing their order, then begin the
next trick by playing the top card of their deck into the center.

Z‘f v Black Cards: Player 1

PR Red Cards: Player 2
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The game ends when one player runs out of cards.
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Rules of Beggar-My-Neighbor

If a player plays a penalty card while paying the penalty, they stop
playing cards and their opponent must start paying the new penalty
based on the penalty card just played.

If a penalty is fully paid without playing a penalty card in the process,
the player who last played a penalty card wins the “trick.” They
receive all cards in the center of the table and place them on the
bottom of their deck without changing their order, then begin the
next trick by playing the top card of their deck into the center.

Black Cards: Player 1
Red Cards: Player 2

The game ends when one player runs out of cards.
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Rules of Beggar-My-Neighbor

If a player plays a penalty card while paying the penalty, they stop
playing cards and their opponent must start paying the new penalty
based on the penalty card just played.

If a penalty is fully paid without playing a penalty card in the process,
the player who last played a penalty card wins the “trick.” They
receive all cards in the center of the table and place them on the
bottom of their deck without changing their order, then begin the
next trick by playing the top card of their deck into the center.

Black Cards: Player 1
Red Cards: Player 2

The game ends when one player runs out of cards.
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Rules of Beggar-My-Neighbor

If a player plays a penalty card while paying the penalty, they stop
playing cards and their opponent must start paying the new penalty
based on the penalty card just played.

If a penalty is fully paid without playing a penalty card in the process,
the player who last played a penalty card wins the “trick.” They
receive all cards in the center of the table and place them on the
bottom of their deck without changing their order, then begin the
next trick by playing the top card of their deck into the center.
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Red Cards: Player 2

<<»

The game ends when one player runs out of cards.
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Rules of Beggar-My-Neighbor

If a player plays a penalty card while paying the penalty, they stop
playing cards and their opponent must start paying the new penalty
based on the penalty card just played.

If a penalty is fully paid without playing a penalty card in the process,
the player who last played a penalty card wins the “trick.” They
receive all cards in the center of the table and place them on the
bottom of their deck without changing their order, then begin the
next trick by playing the top card of their deck into the center.

Z‘.‘? 29 PY Black Cards: Player 1
e_06 Red Cards: Player 2
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The game ends when one player runs out of cards.
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Rules of Beggar-My-Neighbor

If a player plays a penalty card while paying the penalty, they stop
playing cards and their opponent must start paying the new penalty
based on the penalty card just played.

If a penalty is fully paid without playing a penalty card in the process,
the player who last played a penalty card wins the “trick.” They
receive all cards in the center of the table and place them on the
bottom of their deck without changing their order, then begin the
next trick by playing the top card of their deck into the center.

iﬁ ‘e’ e Black Cards: Player 1
51 . gq S Red Cards: Player 2
°* 9.

The game ends when one player runs out of cards.
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Rules of Beggar-My-Neighbor

If a player plays a penalty card while paying the penalty, they stop
playing cards and their opponent must start paying the new penalty
based on the penalty card just played.

If a penalty is fully paid without playing a penalty card in the process,
the player who last played a penalty card wins the “trick.” They
receive all cards in the center of the table and place them on the
bottom of their deck without changing their order, then begin the
next trick by playing the top card of their deck into the center.

§Q ¢ Black Cards: Player 1
¢ Red Cards: Player 2

¢ ¢. Player 1 Wins the Trick
S

The game ends when one player runs out of cards.
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A Simple Example Game

You and your partner should have a (small) deck of cards.

Remove the deck from the box without shuffling and hold it
face-down.

There should be a slip of paper in the middle of the deck. Give the
cards above this slip to player 1 and the cards below to player 2.

Start playing the game, with player 1 going first. Cards should be
played from the top of the decks when they are face-down.

What do you notice?
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Could We Use a Full Deck?

Is it possible to construct a never-ending game using the full 52-card
deck where the game begins with cards split evenly between the two
players?

(Casella et al., 2024) - Yes! In fact, there is a whole family of 30 of
these games which all lead into the same cycle of 62 tricks:
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New Activity Database

Math Circle Links

Our Website MYMathApps Matshp?;féirﬁ"e“tv'ty
(http://mathcircle.tamu.edu/) (tinyurl.com/MYMathApps) (tinyurl.com/MathCircleSpreadsheet)
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Thank you!

M. King, S. Sengupta, J. Weeks, P. Yasskin

August 8, 2024



	Texas A&M Math Circle
	The Game of Sticks
	Beggar-My-Neighbor



