Mete Han Karakas has found the following published problems of Huseyin Demair, bring-
ing Demir’s published problem count to 121.

Problem 95: Pi Mu Epsilon Journal, Vol. 2, No. 6, p. 293, 1957

05. Proposed by Huseyin Demir, Zonguldak, Turkey.

Find the probability that any given four points on a
plane be the vertices of a convex polygon

Solution: Pi Mu Epsilon Journal, Vol. 2, No. 8, p. 380, 1958

05 (Spring 1957). Proposed by Hiiseyin Demir, Zonguldak, Turkey.

Find the probability thay any given four points on a plane be the
vertices of a convex polvgon
Solution by the proposer. The probability that three points form a
triangleis 1. Let ABC be the triangle formed by three of the given
points. For the points A B, C. D to form a convex polygon it is necessary
that D be exterior to ABC 1n the regions where there are excircles.

These regions of the plane correspond to the angles™, 2@ . J of triangle
ABC. Hence p = (o tP+y)/ (whole plane) = /27 = 1/2.

Problem 144: Pi Mu Epsilon Journal, Vol. 3, No. 7, p. 337, 1962

144 Proposed by Hiiseyin Demir, Kandilli, Eregli. Kdz., Turkev.
Find the shape of a curve of length L lyving 1n a vertical plane
and having 1ts end points fixed in the plane, such that when 1t
revolves about a fixed vertical line in the plane, generates a
volume which when filled with water shall be emptied in 2 mimi-
mum of time through an orifice of given area A at the bottom.
(Note: The proposer has only obtained the differential equation
of the curve)

Solution: No solution of this problem is published.
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Problem 317: The College Mathematics Journal, Vol. 17, No. 1, pp. 92, 1986

317. Proposed by Huseyin Demir, Middle East Technical University, Ankara,
Turkey

In parallelogram 4BCD, let P, Q, and R be arbitrary points on BC, CD, and DA,
respectively. Let E=APNBR, F=APNBQ, G=BQNPR, H=PRNAQ, and
I =A0 NBR. Denote by K the area of parallelogram ABCD, by M the area of the
star pentagon APRBQA, and by N the area of the pentagon EFGHI. Prove that
K — M — N is independent of P, Q0 and R.

Solution No solution of this problem is published.

Problem 304: The College Mathematics Journal, Vol. 16, No. 3, pp. 224, 1985

304. Proposed by Huseyin Demir, Middle East Technical University, Ankara, Tur-
key.

Let ABCD be a convex quadrilateral with consecutive sides of lengths a.b.c.d.
Prove that a necessary and sufficient condition that a circle can be inscribed in
ABCD is that

ala-b+c+d) (a+b-c+d)d

a+c b+ d

Solution: The College Mathematics Journal, Vol. 18, No. 2, pp. 165-166, 1987

Solution by Syrous Marivani, Rust College, Holly Springs, MS; and Shannon
Schumann (student), University of Guam, Mangilao, Guam (independently)

Theorem. A convex quadrilateral ABCD has an inscribed circle if and only if
AB+ CD=AD+ BC. (1)

Proof. Let ABCD have an inscribed circle. Then (1) follows from the fact that the
two tangents to a circle from a point outside the circle have the same length.
Conversely, let ABCD be a convex quadrilateral such that (1) holds. For the sake of
the inequalities

AB=<AC and AB=<BD, (2)
we require, with no loss of generality, that 4B be a shortest side of ABCD. By (1)
and (2),

AC<CD and BD=<CD. (3)

The internal bisector of £ A4 and the internal bisector of 2B meet at a point E
which is clearly equidistant from DA, AB, and BC. Let the common distance be
denoted by r. Let I, J, and K be the feet of the perpendiculars from E on DA, AB,
and BC, respectively. Then EI = EJ = EK =r. J certainly lies between 4 and B,
and it follows from (2) and (3) that I lies between D and A, while K lies between
B and C. Since /4 =AJ and JB = BK, it follows from (1) that DI + CK= DC.
Therefore, there exists a point L between D and C such that DL = DJ and
LC = CK.Then r?=EI?<=DE*- DI*=DE?~- DI? and r*= EK?= CE* - CK?
= CE? - CL?, which implies, incidentally, that E+ L. Suppose that angles ELD
and ELC are not right angles, and that, with no loss in generality, ZELD is obtuse
while #ELC is acute. Since the square on the side opposite an obtuse angle is
greater, and the square on the side opposite an acute angle is less, than the sum of
the squares on the legs, we conclude that r?= DE?— DL?> EL* > CE? - CL*=r2
It follows that EL =r and angles ELD and ELC are right. Since Ef = EJ = EK =
EL, and I,J,K,L are interior points of DA,AB,BC,CD, respectively, and
E1EJ, EK,EL are perpendicular to DA, AB,BC,CD, respectively, therefore the
circle with center E and radius r is an inscribed circle for quadrilateral 4BCD. D




The equation a(la—b+c+d)/(a+c)=d(a+b—c+d)/(b+d) is equivalent to
each of the following equations: a(b+d)a—b+c+d)—d(a+c)a+b—c+d)
=0,a*h—ab*+ c*d— cd*+ abc — abd + acd — bed =0, ab(a — b) + ed(c — d)
+ab(e—d)+ed(a—b)=0,(ab+cda—b+c—d)=0,a+c=>b+d. In view of
the equivalence of the first and last of these equations, and in light of the above
theorem, the solution is complete.

Also solved by BENO ARBEL, Tel Aviv U, Isracl; A. M. ARIESSOHN, Mesa C., San Diego, CA;
WALTER BLUMBERG, Coral Springs, FL; NOAM ELKIES, New York, NY; HENRY S. LIEBER-
MAN, Waban, MA; HURERT J. LUDWIG, Ball State U, Muncie, IN; JOE MARCHIONE, Delaware
County C. C,, Media, PA; RICHARD PARRIS, Phillips Exeter Academy, Exeter, NH; BOB PRIELIPP,
U. of Wisconsin-Oshkosh: JAN SODERKVIST, Stockholm, Sweden; EDWARD S. UTYRO (student),
Hampden-Sydney C., VA; MICHAEL VOWE, Therwil, Switzerland; and the proposer.

Editor’s Note: Prielipp sent a copy of Problem 777, CRUY. MATHEMATICORUM (Jan. 1984), pp.
20-22. Problem 777 refers for background to the fact that the area y/s(s —a)(s = b)(s = c)(s—d) of
a convex cyclic quadrilateral reduces to yabed if a + ¢ =b+d, ie. if, in addition, the quadrilateral has
an inscribed circle. Here a, b, ¢, and 4 are the lengths of the consecutive sides of the quadrilateral, and
s=Ya+b+c+d)




