Cedarville University

DigitalCommons@Cedarville
The Research and Scholarship Symposium

The 2018 Symposium

Apr 11th, 11:00 AM - 2:00 PM

On Passing the Buck
Adam J. Hammett
Cedarville University, ahammett@cedarville.edu

Anna Joy Yang
Beavercreek High School

Follow this and additional works at: https://digitalcommons.cedarville.edu/
research_scholarship_symposium
Part of the Discrete Mathematics and Combinatorics Commons, and the Probability Commons
Hammett, Adam J. and Yang, Anna Joy, "On Passing the Buck" (2018). The Research and Scholarship Symposium. 6.
https://digitalcommons.cedarville.edu/research_scholarship_symposium/2018/poster_presentations/6

This Poster is brought to you for free and open access by
DigitalCommons@Cedarville, a service of the Centennial Library. It has
been accepted for inclusion in The Research and Scholarship Symposium
by an authorized administrator of DigitalCommons@Cedarville. For more
information, please contact digitalcommons@cedarville.edu.

On Passing the Buck
Adam Hammett, Anna Yang
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Introduction
Imagine there are n > 1 people seated around a table, and person S starts with a fair coin they will flip
to decide whom to hand the coin next – if “heads”
they pass right, and if “tails” they pass left. This
process continues until all people at the table have
“touched” the coin. Curiously, it turns out that all
people seated at the table other than S have the
1
same probability n−1 of being last to touch the coin.
In fact, Lovász and Winkler (“A note on the last new
vertex visited by a random walk,” J. Graph Theory,
Vol. 17 Iss. 5 (1993), 593–596) showed that this situation and the one where a person is permitted to
pass the coin to anyone else with uniform probabil1
ity n−1 are the only scenarios where everyone at the
1
table other than S have the same probability n−1
of touching the coin last. This begs the question
– what is the probability that a person will touch
the coin last in scenarios that lie outside these two?
We consider a version where the table has two sides,
and the “passing rule” involves handing the coin to
someone on the opposite side of the table with uniform probability. What is the resulting probability
that a particular person touches the coin last in this
two-sided situation?

Method Cont.

Future Work

Now, we calculate the probabilities when paths are
repeated using sums of infinite geometric series.
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(( 2 × n ) + ( 2 × n ) + · · · ) ←− 2n−1

The probabilities of some K3,n graphs have been calculated by using the same passing diagram method.

Definition 2
• In

Figure 2, we denote the path of the coin as it is
passed between people. For any ordered pair
(m, n), m represents the number of people on the
left-hand side who have touched the coin, and n
represents the number of people who have
touched the coin on the right hand side. The side
that is underlined shows which side the coin is on.
(2, n) means that person A was last to touch the
coin. The fraction on the top of the arrow
indicates the probability of passing the coin in the
indicated way.
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The product of the probabilities of the repeated
paths is:
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Figure 2: Passing Probability Diagram
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gives us our result:
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Multiplying
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K2,n Diagram
32
P3,4 = 165
Our next step is to find the pattern for K3,n, K4,n,
and so on to hopefully find a generalized formula
for Km,n.

Definition 1
• Let

K2,n denote the event where two people are
on the left-hand side, and n people are on the
right-hand side. The possible paths of the coin
can be represented by Figure 1:
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Figure 3: K2,n Probability Graph

Figure 1: K2,n Graph

Method

Results

In order to calculate the probability that A is last
to receive the coin, P (A last), we first calculate the
probability that it reaches A with no repeats. The
probability of this occurring is:
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For a K2,n graph, the formula for the probability of
visiting A last is:
n!(n−1)!
1
P2,n = (2n−1)! = 2n−1
( n )

