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1106 MATHEMATICAL NOTES [December

If a cancellation semigroup is not a group, then any identity it satisfies is a con-
sequence of the commutative law

determines the identities a cancellation semigroup can satisfy. More generally,
any identity which a nonperiodic semigroup satisfies is a consequence of the
commutative law, In this form we see that our result is, in a way, a generaliza-
tion of Neumann'’s result in [2], that any identity which a group satisfies may
be put in the form

t] 1y n
Xy &g+ ot Ky o C(Xy, Xay 0, X)) = 1,
where ¢(x1, %2, + + + , %) is a complex commutator word in the variables.
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A NOTE ON FERMAT’S LAST THEOREM

J. M. Ganpui, University of Alberta, Edmonton

Recently D. E. Stone [2] proved the following theorem which pertains to
Fermat’s Last Theorem (FLT).

TueOREM. If p and 2p-+1 are odd primes and
a? + b7 + ¢ = 0,
where a, b, ¢ are nongero, pairwise prime inlegers, then precisely one of the
integers a, b, ¢ is divisible by p.
In this note we prove a similar theorem pertaining to FLT.

TueoREM. If p and 4p+1 are primes with p>3, and a?+b?+c? =0, where
a, b, ¢ are nonzero, pairwise prime integers, then precisely one of the integers a, b, ¢
is divisible by 4p+1.

Proof of Theorem. Assume that (abc, 4p+1) =1. Writing (1) as a?4-b? = —c?
and squaring, we get
1) a?? 4 5% 4 2a7b? = (%,

Since 4p+1 is prime, and since, by assumption, a, b, ¢ are each prime to
4p-1, we have by Fermat's “little” theorem,
) e = +1 (mod4p + 1), b?= £1 (mod 4p+1)

¢ = +1 (mod 4p + 1).

The sign before the residues is 4+ or — according as k?=a, k2=), k?=c
(mod 4p—+1) respectively has or has not integral solutions.
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Using (2) in (1) we get
£ 1414 2072 = +1 (mod 4p + 1)
or ‘
20707 = +1, —1, 43 or —3 (mod 4p + 1).
Squaring the last congruence and using (2) we get
+4=1or9 (mod 4p + 1).

Since p is a prime >3, the last congruence is impossible. This contradicts the
assumption (abc, 4p+4-1) =1 and hence one of a, b, ¢ must be divisible by 4p-1.

The author is on leave from University of Rajasthan, Jaipur.
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ON PROVING THEOREMS IN PLANE GEOMETRY VIA DIGITAL COMPUTER

RI1CEARD BELLMAN, University of Southern California

1. Introduction. The development of the digital computer has focused con-
siderable attention upon various types of algorithms, and, in particular, upon
those connected with logical processes and decision-making. An offshoot of this
has been the set of attempts by various people, with varying degrees of success,
to replicate human thought processes with the aid of a digital computer. In this
connection, let us cite the work in translation of languages, pattern recognition,
chess playing, checker playing, and the proving of logical and geometric theo-
rems.

In pursuing these goals, there are many different approaches that can be
pursued. At one extreme, we can imitate what the human mind does; at the
other extreme, we can fasten our attention solely upon the capabilities of an
analog or digital computer. In between, we have a continuum of man-machine
processes. Since it is generally agreed by knowledgeable people that we possess
very little understanding of the working of the brain, it is clearly hazardous to
follow the first route. We shall restrain ourselves exclusively to a completely
rigorous use of the computer in establishing geometric theorems.

The basic idea is quite simple. The structure of Euclidean plane geometry
permits us to express geometric theorems as algebraic identities. Algebraic iden-
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