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m—+1. Since M—m>1,
M-1V)(m+1)=Mm+M—m—1>Mmn

and thus the product is increased. Since the number of possibilities is finite, the
stated result follows.

Solved also by Murray Barbour, B. P. Gill, H. S. Grant, P. C. Hammer,
and P. A. Piza.

Editorial Note. Similar elementary reasoning shows that, % being unspecified,
the maximum product which can be formed from any partition of N (N >1) into
positive integers is given by

3NI8 22.30N-HI3  2.3(N-D)[3

according as N is congruent to 0, 1, 2, respectively, modulo 3. For any positive
integer ¢ we can write

(1) g <22 or g< 3269

according as ¢ is even or odd. By the original result, the maximum product for
any kisin the form p"(p+1)°. Without decreasing this product and without alter-
ing the sum of the factors we can replace it, according to (1), by a product of 2’s
and 3’s. Finally, whenever the exponent of 2 exceeds 2, we can increase the prod-
uct further by replacing 22 by 32 as often as possible. No further increase is now
possible and the result appears as stated. The reader might care to go further
and determine the maximum product of factors whose sum is N, when neither
the factors nor the sum need be integers.

Generalized Simson Lines
4181 [1945, 582]. Proposed by P. D. Thomas, Lumberton, Miss.

Lines are drawn from a point P on the circumcircle of an equilateral triangle
parallel to the three sides, thus determining six points, two on each side respec-
tively. (1) Prove that the six points thus determined lie by threes on two straight
lines. (2) If Q is the point of intersection of these two lines, find the locus of Q
as P moves on the circumcircle.

Solution by R. Goormaghtigh, Bruges, Belgium. Consider a point P on the
circumcircle T' of any triangle 4:4:4;. In a system of complex coérdinates hav-
ing T" as base circle (radius unity, center at origin), let #, ¢, #, and 7 be the co-
ordinates of 41, 43, A3, and P, respectively, and let

s1 =t + s + 15, So = lats + tst1 + tite, s3 = bibals.

If @ is the conjugate of a, then #,#;=77=1 because T is the base circle. If A =¢2%,
it is easily verified that the side 4243 and the line drawn from P forming with
A4 the angle 8, will have the respective equations:

2+ totsZ = by + 13, 2 + NigtsZ = 7 + NotsT.



