This article was downloaded by: [216.73.216.198] On: 19 June 2026, At: 22:02
Publisher: Institute for Operations Research and the Management Sciences (INFORMS)
INFORMS is located in Maryland, USA

INFORMS Transactions on Education

E Fw
¥
e Publication details, including instructions for authors and subscription information:
‘_g ;! ! '?l ”p’* http://pubsonline.informs.org
k- i , . oy
s Unconstrained Peg Solitaire

' - . ) ( l_.-:.
i !"’E o I”‘a Martin J. Chlond,

To cite this article:
Martin J. Chlond, (2002) Unconstrained Peg Solitaire. INFORMS Transactions on Education 2(3):99-100. https://
doi.org/10.1287/ited.2.3.99

Full terms and conditions of use: https://pubsonline.informs.org/Publications/Librarians-Portal/PubsOnLine-
Terms-and-Conditions

This article may be used only for the purposes of research, teaching, and/or private study. Commercial use or
systematic downloading (by robots or other automatic processes) is prohibited without explicit Publisher approval,
unless otherwise noted. For more information, contact permissions@informs.org.

The Publisher does not warrant or guarantee the article’s accuracy, completeness, merchantability, fitness
for a particular purpose, or non-infringement. Descriptions of, or references to, products or publications, or
inclusion of an advertisement in this article, neither constitutes nor implies a guarantee, endorsement, or support
of claims made of that product, publication, or service.

Copyright © 2002, INFORMS

Please scroll down for article—it is on subsequent pages

informs.

With 12,500 members from nearly 90 countries, INFORMS is the largest international association of operations
research (O.R.) and analytics professionals and students. INFORMS provides unique networking and learning
opportunities for individual professionals, and organizations of all types and sizes, to better understand and use
O.R. and analytics tools and methods to transform strategic visions and achieve better outcomes.

For more information on INFORMS, its publications, membership, or meetings visit http://www.informs.org



http://pubsonline.informs.org
https://doi.org/10.1287/ited.2.3.99
https://doi.org/10.1287/ited.2.3.99
https://pubsonline.informs.org/Publications/Librarians-Portal/PubsOnLine-Terms-and-Conditions
https://pubsonline.informs.org/Publications/Librarians-Portal/PubsOnLine-Terms-and-Conditions
http://www.informs.org

Downloaded from informs.org by [216.73.216.198] on 19 June 2026, at 22:02 . For personal use only, all rights reserved.

CHLOND
Unconstrained Peg Solitaire

Unconstrained Peg Solitaire

Martin J. Chlond
Lancashire Business School
University of Central Lancashire
Preston, PR1 2HE, UK
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Peg Solitaire is a puzzle game for one person. It is
played with a board containing a number of holes
each of which can accommodate a single peg. The
game begins as depicted below with all holes ex-
cept the central hole containing a peg.

The player must move from this starting configura-
tion to the target position using only legal moves.
The target position in the standard game consists of
an empty board except for a single peg in the central
hole. A legal move consists of a jump by a peg taken
from an occupied hole over a single adjacent occu-
pied hole and into an unoccupied hole. The peg
jumped over is removed from the board.

A Java applet to play the Solitaire with a number of
alternative starting configurations is available here .

The game has a long history and been popular for
many years but most people are familiar only with
the standard game and are unaware of the many
variations and modifications and the rich underly-
ing mathematical theory. The Ins and Outs of Peg

Solitaire by John D.Beasley (Oxford University
Press, 1992) is a book that aims to rectify this situa-
tion. Beasley brings together in one place a thor-
ough survey of the mathematical results known at
the time of writing and presents analyses and dis-
cussion of a host of closely related puzzles.

One interesting modification proposed by Beasley
is Unconstrained Peg Solitaire in which any integer
number of pegs, positive, negative, or zero are al-
lowed in each hole. It is not necessary therefore for
moves to originate from occupied holes or to termi-
nate in unoccupied holes. A typical sequence of
moves beginning with four adjacent pegs may be
represented as follows:

(1,1,1,1} -> {1,0,0,2} -> {1,1,-1,1} -> {0,0,0,1}

In this sequence a peg is transferred from position
two to position four and back again and finally a
peg is transferred from position one to position three.
At each move we reduce the peg count in the inter-
mediate position by on unit.

The objective of the game as with standard solitaire
is to move from a starting configuration to a target
position, if possible, using only legal moves. A Java
applet to familiarise the reader with the game is avail-
able here .

The order in which a winning set of moves is car-
ried out does not matter in the unconstrained game
and the problem of finding a solution may be for-
mulated as an integer program. Four sets of integer
variables are defined, that is, the number of north-
erly, southerly, easterly and westerly moves to be
made from each location on the board. Constraints
are needed to ensure that no moves terminate off the
board and to ensure that the required target position
is consistent with the initial configuration and the
moves constituting a solution. Since each move re-
duces the total peg count by one unit the solution
must be reached in exactly n-p moves where n is the
peg count in the initial configuration and p is the
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peg count in the target position. An Excel spread-
sheet implementation of an IP model may be down-
loaded here.

An elegant model of this puzzle proves to be elusive
due to the awkward shape of the board and the IP
formulation using mathematical notation is cumber-
some. In fact, this is one of the few problems the
author has come across where a spreadsheet approach
seems to be more convenient than a modeling lan-
guage. Readers who disagree with this are invited to
submit their own algebraic formulations.

Beasley also considers Fractional Unconstrained
Solitaire in which fractional moves are allowed and
holes may contain fractional numbers of pegs. This
is clearly a linear program since the decision vari-
ables no longer need to be integer valued.
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