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514. [Spring 1982] Proposed by Raymond E. Spaulding, Radford
Univernsity, Radford, Virnginia.

.Let AJAZAS ce An be a regular polygon where An+j = Aj and
AiAi+1 = 1. Let Bi be a point on the segment AiAi+1 where AiBi = x.
Let Ci be the point where AiBi+1 intersects Ai+1Bi+2' Find the area of
a regular polygon 016203 . Cn in terms of n and wx.

Sofution by Stanley Rabinowitz, Digital Equipment Corp., Mewrimack, New
Hampshine.
Let A233 =k, A302 = A201 =y, and 0233 = z. By symmetry,
£35A2A3 = iCZASBS, so triangles BsA3A2 and 3302/13 are similar (by angle-

angle). Thus

%—: s-and %—: g—, so y = %-and z = %;
and
2 2 2
010y = AgBy - Agfy - Oy =k - §- =K gt
Applying the law of cosines to triangle B5A2AS ,» we find that
k2 =1+ x° + 2x cosb

where 8 = 2m/n is the exterior angle of the regular n-gon. The area of
a regular n-gon of side s is nsg/(4 tan(6/2)), so the area of the regular

n-gon with side 0102 is, where 6 = 27/n ,

n(k2 -z - x2)2 _ n(l + 2x cose-x)2

4k2 tan(6/2) 4(1 + 2x cos8+ xZ)tan (8/2) .




