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2 Design Theory: Antiquity to 1950

IAN ANDERSON
CHARLES J. COLBOURN
JEFFREY H. DiNITZ
TERRY S. GRIGGS

Those who do not read and understand history are doomed to repeat it. (Harry Truman)

At the time of writing, every passing year sees the addition of more than five
hundred new published papers on combinatorial designs and likely thousands more
employing the results and techniques of combinatorial design theory. The roots of
modern design theory are diverse and often unexpected. Here a brief history is given.
It is intended to provide first steps in tracing the evolution of ideas in the field.

The literature on latin squares goes back at least 300 years to the monograph
Koo-Soo-Ryak by Choi Seok-Jeong (1646-1715); he uses orthogonal latin squares of
order 9 to construct a magic square and notes that he cannot hntl orthogonal latin
squares of order 10. It is unlikely that this was the first appearance of latin squares.
Ahrens [68] remarks that latin square amulets go back to medieval Islam (c1200), and
a magic square of al-Buni, ¢ 1200, indicates knowledge of two 4 x 4 orthogonal latin
squares. In 1723, a new edition of Ozanam’s four-volume treatise [1712] presented a
card puzzle that is equivalent to finding two orthogonal latin squares of order 4. Then
in 1776, Euler presented a paper (De Quadratis Magicis) to the Academy of Sciences
in St. Petersburg in which he again constructed magic squares of orders 3, 4, and
5 from orthogonal latin squares. He posed the question for order 6, now known as
Buler’s 36 Officers Problem. Euler was unable to find a solution and wrote a more
extensive paper [798] in 1779/1782. He conjectured that no solution exists for order
6. Indeed he conjectured further that there exist orthogonal latin squares of all orders
n except when n =2 (mod 4):

et je n'ai pas hésité d’en conclure qu'on ne saurait produire aucun quarré complet de 36
cases, et que la méme impossibilité s'étende aux cas de n = 10, n = 14 et en général a tous
les nombres impairement pairs.
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7) The R. C. Bose Memorial Conference on Statistical Design and related Combinatorics, Colorado State
University, Fort Collins, Colorado, June 7-11, 1995.
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1.2.1 A Timeline 21

2.1 A Timeline

A very brief list of biographical data about the main contributors mentioned is given;
only name, year and place of birth, and year and place of death, are given.

[Name Years Birthplace Place of Death
Ozanam, Jacques 1640-1717 Bouligneux Paris

Choi Seok-Jeong 1646-1715 Korea Korea

Euler, Leonhard 1707-1783 Basel St Petersburg
Cretté de Palluel, Francois 1741-1798 Drancy-les-Noues  Dugny, France
Steiner, Jakob 1796-1863 Utzenstorf Bern

Pliicker, Julius 1801-1868 Elberfeld Bonn
Kirkman, Thomas Penyngton 1806-1895 Bolton Bowden, UK
Peirce, Benjamin 1809-1880 Salem MA Cambridge MA
Woolhouse, Wesley Stoker Barker 1809-1893 North Shields London
Anstice, Robert Richard 1813-1853 Madeley Wigginton, UK
Sylvester, James Joseph 1814-1897 London London

i
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9) H.-Y. Song, Choi's orthogonal Latin Squares is at least 67 years earlier than Euler's, 2008 Global KMS
International Conference, 2008. 10. JEJU ICC, KOREA. http://www.kms.or.kr/GKMS2008/inv.htm

10) L. Euler, Recherches sur une nouvelle espece de quarres magiques (Investigations on a new type of
magic squares), presented to the St. Petersburg Academy on March 8, 1776, and published in
Verhandelingen uitgegeven door het zeeuwsch Genootschap der Wetenschappen te Vlissingen 9,
Middelburg 1782, pp. 85-239.
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