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A decade ago, Graham Farmelo got a dozen
scientists and science writers to contribute essays
on the “great equations of modern science” and
compiled them into an interesting and informative
book titled It Must Be Beautiful [2]. That book has
now, it seems, engendered twin children. This year,
two well-known expositors of mathematics, Dana
Mackenzie and Ian Stewart, have simultaneously
and independently produced books that employ a
list of “great equations” (24 of them for Mackenzie,
17 for Stewart) as a framing device for discussing
mathematics and its impact on civilization. Do
we have a case of overkill here? Perhaps. But let
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me address that question after examining the
evidence.

The first point to be made is that, in spite of their
common theme, the books are quite dissimilar.
Farmelo’s book has already been reviewed in
the Notices by Bill Faris [1], so I will say little
about it here except to note a few points of
comparison. Most importantly, the fact that it is
the work of multiple authors, only one of whom is a
mathematician, gives it a decidedly different flavor
from the books of Mackenzie and Stewart under
review, and its restriction to twentieth-century
science gives it a narrower scope. Stewart does not
assume much mathematical background on the
part of his readers, and he tries to be very careful
about explaining the meaning of the ingredients
in his equations. In one of the early chapters he
explains the concept of derivative, and thereafter
he is willing to use it frequently so that some
differential equations can be put on his list, but
that is about as high as the mathematics goes. (Even
integrals are described only briefly and used in only
one chapter.) Mackenzie operates at a somewhat
higher level of mathematical sophistication. He
starts out simply enough—his first equation is
“1� 1 � 2”, which leads into a discussion of the
development of arithmetic in ancient times—but
in the later chapters he is not afraid to include
some equations whose precise meaning will be
over the heads of many of his readers, as long
as he can say something interesting about their
general significance on a nontechnical level.
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one of the earliest examples of a group homomor-
phism. With a little work, he could have used it
to introduce one of the great themes of modern
mathematics—the exploitation of correspondences
between apparently different structures and some
of its many recent applications.

Mackenzie’s ideal readers have a little more
mathematical background than Stewart’s; I envi-
sion them as bright undergraduates or high school
seniors who are oriented toward mathematics
and science or people to whom this description
would have applied in the not-too-distant past.
They should probably know some calculus, and
they should be comfortable enough with symbolic
expressions to be able to look at an unfamiliar
one with more curiosity than distaste. Mackenzie’s
chapters are pithier and generally more mathemat-
ically adventurous than Stewart’s (and therefore,
for my taste, more fun to read). For the ideal reader
just described, they should serve as inviting door-
ways into many intriguing areas of mathematics.
Like Stewart, Mackenzie is skillful at sketching
things with clarity and simplicity. His weak spot is
the chapter on the Dirac equation, which contains
several confusions and misstatements.

In summary, the books of Mackenzie and Stew-
art, as well as Farmelo, are all worthy additions
to the popular scientific literature, and they are
of sufficiently diverse character that their consid-
erable overlap is not mere duplication. However,
individually and collectively, they do demonstrate
that the “great equations” conceit is not particu-
larly natural or productive and that the attempt to
shoehorn a wide range of mathematics into this
format is a procrustean one. I don’t think we now
have a surfeit of “great equations” books, but we
do have a sufficiency.
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