Mete Han Karakas has found the following previously unrecorded contributions of Hiseyin
Demar

American Mathematical Monthly 62(5), 1955, pp368-369

E 1139. Proposed by N. A. Court, University of Oklahoma

Three collinear points P, Q, R are marked on the sides BC, CA, AB of a
triangle A BC. Starting with an arbitrary point X of the line BC, the following
points are constructed successively:

V = (XR, C4), Z=(YP,AB), X'=(2Q,BC);
Y' = (X'R,CA), Z'=(V'P,AB), X" =(Z'Q, BC).
Show that points X and X"’ coincide.

11. Solution by Hiiseyin Demir, Zonguldak, Turkey. From
x2vEz&xysyzz2xn
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we get the projectivity X 7 X", in which B, C, P are self-corresponding elements.

Hence all the points of BC are self-corresponding elements. It is to be noted
that the property holds even if the points P, (0, R are not collinear.
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Trisection of Angles Arbitrarily Close to a Given Angle
E 1153 [1955, 122]. Proposed by M. 5. Klambkin, Polytechnic I'nstitute of
Brooklyn
For any angle §, show that arbitrarily small constructible angles ¢ exist such
that (# —¢) can be trisected.

Solution by C. 8. Ogilvy, Hamilton College. Let ¢,=0/4" n=1, 2 ...,
For all n, @, is certainly constructible. Obviously n can be selected so that ¢, <e
for any e. But

(f—du)/3 =1+ 2+ -+ + ¢
Also solved by N. G. Gunderson, A. R. Hyde, J. V. Pennington, C. M.
Sandwick, Sr., M. R. Spiegel, and the proposer.

A Property of the Regular Heptagon
E 1154 [1955, 122]. Proposed by Victor Thébaull, Tennie, Sarthe, France

The distance from the midpoint of side 4B of a regular convex heptagon
ABCDEFG, inscribed in a circle, to the midpoint of the radius perpendicular to
BC and cutting this side, is equal to half the side of a square inscribed in the

circle.

I. Solution by Leon Bankoff, Los Angeles, Calif. Let d be the required dis-
tance, R the circumradius, and let 8 =x/7. By the cosine law,

d* = R*1/4 + cos® @ — cos # cos 24).

Since sin 38 =sin 448, it follows that
3sinf® — 4sin"f = 4 5in # cos # cos 26,

which reduces to
cos® @ = cos f cos 20 = 1/4.

Hence d=R+/2/2.

I1. Solution by Hiiseyin Demir, Zonguldak, Turkey, Let the vertices F, G,
A, : -+, E be the affixes of the Tth roots 1, ¢, €%, - - -, €* of unity. Then the
midpoints I7, ¥V of AB and the concerned radius correspond to u= (e?4¢%) /2

and v= —4%, whence
UVEem (=0l —0) = {14+ e+ (1 + & + e)/4
=(24+14e+ - - +e%/4=1/2,




and the property is established,

Extending our method to diagonals, we may state the following: The mid-
points of the sides of the hexagon ABGDCEA are equidistant from the point V,
the common distance being half the side of the inscribed square.

Also solved by W, B. Carver, A. L. Epstein, Vern Hoggatt, A. R. Hyde,
Edgar Karst, Josef Langr, D. C. B, Marsh, Walter Penney, J. V. Pennington,
L. A. Ringenberg, C. M. Sandwick, Sr., E. P. Starke, Chih-yi Wang, and the
proposer.

The Proposer mentioned the following additional properties of the regular
heptagon A BCDEFG. Let O be the center of the heptagon, W the midpoint of
OF, M the point diametrically opposite F, IV the midpoint of A B, V' the midpoint
of OM, and J the point on UUB produced such that 7= VM. Then:

(1) UW is equal to the diagonal of the square constructed on an apothem of
the heptagon as a side.

{2) O.J 18 equal to the diagonal of the square constructed on half the side of
the inscribed equilateral triangle.

(3) UV is tangent to the circle through I7, V, W.

One cannot help but wonder if these properties, and the property of the
problem, are just remarkable geometric accidents, or are they special cases of
more general theorems involving, perhaps, other regular polygons. Karst did
some work on the regular inscribed nonagon ABCDEFGHI. Here, if U7 is the
midpoint of side AB and ¥ is the midpoint of the radius perpendicular to and
cutting side BC, it can be shown that LOUV=30°
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E 1740 [1964, 1132]. Proposed by D. P. Ambrose, University of Colorado

Let 4, B, C, D be four points on a circle, and let G4, G, Ge, Gp be the cen-
troids of the triangles BCD, CDA, DAB, ABC. Prove that G4, Gs, Ge, Gp are

also concyclic.

L. Solution by Huseyin Demir, Middle East Technical University, Ankara,
Turkey. This known property [see Antoine Dalle, Problémes et Exercices de
Géometrie, (1931), p. 136] may be proved as follows. The figure G.GpGoGp is
homothetic to H HzH¢Hp where H's are respective orthocenters. So it will
suffice to prove the property for the latter quadrangle If (G] is the circumcenter

and X is the depmnt of BC, the relation DHA ZGX AHD shows that the
figure AHpH D is a parallelogram and hence H HpH:Hp is congruent to
ABCD which is concylic.




