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PUBLISHERS’ PREFACE

The essays which comprise this volume appeared
first in The Monist at different times during the years 1905
to 1916, and under different circumstances, Some of the
diagrams were photographed from the authors’ drawings,
others were set in type, and different authors have pres-
ented the results of their labors in different styles. In
compiling all these in book form the original presentation
has been largely preserved, and in this way uniformity
has been sacrificed to some extent. Clarity of presentation
was deemed the main thing, and so it happens that ele-
gance of typographical appearance has been considered of
secondary importance. Since mathematical readers will
care mainly for the thoughts presented, we hope they will
overlook the typographical shortcomings. The first edition
contained only the first eight chapters, and these have
now been carefully revised. The book has been doubled
in volume through the interest aroused by the first edition
in mathematical minds who have contributed their labors
to the solution of problems along the same line.

In conclusion we wish to call attention to the title vi-
gnette which is an ancient Tibetan magic square borne on the
back of the cosmic tortoise.
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INTRODUCTION

The peculiar interest of magic squares and all lusus
numerorum in general lies in the fact that they possess the
charm of mystery. They appear to betray some hidden in-
telligence which by a preconceived plan produces the im-
pression of intentional design, a phenomenon which finds
its close analogue in nature.

Although magic squares have no immediate practical
use, they have always exercised a great influence upon
thinking people. It seems to me that they contain a lesson
of great value in being a palpable instance of the symme-
try of mathematics, throwing thereby a clear light upon
the order that pervades the universe wherever we turn, in
the infinitesimally small interrelations of atoms as well as
in the immeasurable domain of the starry heavens, and
order which, although of a different kind and still more
intricate, is also traceable in the development of organ-
ized life, and even in the complex domain of human ac-
tion.

Pythagoras says that number is the origin of all
things, and certainly the law of number is the key that
unlocks the secrets of the universe. But the law of num-
ber possesses an immanent order, which is at first sight
mystifying ,but on a more intimate acquaintance we easily
understand it to be intrinsically necessary; and this law of



number explains the wondrous consistency of the laws of
nature. Magic squares are conspicuous instances of the
intrinsic harmony of number, and so they will serve as an
interpreter of the cosmic order that dominates all exist-
ence. Though they are a mere intellectual play they not
only illustrate the nature of mathematics, but also, inci-
dentally, the nature of existence dominated by mathemati-
cal regularity.

In arithmetic we create a universe of figures by the
process of counting; in geometry we create another uni-
verse by drawing lines in the abstract field of imagina-
tion, laying down definite directions; in algebra we pro-
duce magnitudes of a still more abstract nature, expressed
by letters. In all these cases the first step producing the
general conditions in which we move, lays down the rule
to which all further steps are subject, and so every one of
these universes is dominated by a consistency, producing
a wonderful symmetry.

There is no science that teaches the harmonies of na-
ture more clearly than mathematics, and the magic
squares are like a mirror which reflects the symmetry of
the divine norm immanent in all things, in the immeasur-
able immensity of the cosmos and in the construction of
the atom not less than in the mysterious depths of the hu-
man mind.

PAUL CARUS
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CHAPTER 1|

MAGIC SQUARES

The study of magic squares (4] /5 ) probably dates
back to prehistoric ( 5 fij # ) times. Examples have been
found in Chinese literature written about A. D. 11259 which
were evidently copied from still older documents. It is re-
corded that as early as the ninth century magic squares
were used by Arabian astrologers in their calculations of
horoscopes etc. Hence the probable origin of the term

“magic” which has survived to the present day.

THE ESSENTIAL CHARACTERISTICS
OF MAGIC SQUARES

A magic square consists of a series of numbers so ar-
ranged in a square, that the sum of each row and column
and of both the corner diagonals ( X} f4&) shall be the
same amount which may be termed ( #}744 ) the summation
(S). Any square arrangement of numbers that fulfils
these conditions may properly be called a magic square.
Various features may be added to such a square which
may enhance its value as a mathematical curio, but these

must be considered non-essentials.

@ See page 19 of Chinese Philosophy by Paul Carus.



Magic Squares and Cubes

There are thus many different kinds of magic
squares, but this chapter will be devoted principally to
the description of associated or regular magic squares, in
which the sum of any two numbers that are located in
cells diametrically( H#23#b) equidistant (35 /) from
the center of the square equals the sum of the first and
last terms of the series, or n® +1.

Magic squares with an odd number of cells are usu-
ally constructed by methods which differ from those gover-
ning the construction of squares having an even number of
cells, so these two classes will be considered under sepa-

rate headings.

ASSOCIATED OR REGULAR MAGIC
SQUARES OF ODD NUMBERS

The square of 3 x3 shown in Fig. 1 covers the smal-
lest aggregation ( # &) of numbers that is capable of
magic square arrangement, and it is also the only possible
arrangement of nine different numbers, relatively to each
other, which fulfils the required conditions. It will be
seen that the sum of each of the three vertical (FEE.HJ) ,
the three horizontal (7KSF/YJ) , and the two corner diago-
nal columns in this square is 15, making in all eight col-
umns having that total ; also that the sum of any two oppo-
site numbers is 10, which is twice the center number, or
n’ +1.

The next largest odd magic square is that of 5 x5,
and there are a great many different arrangements( i & )

of twenty-five numbers, which will show magic results,



