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Proof Without Words: Every Triangle Has 
Infinitely Many Inscribed Equilateral Triangles 
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Are there any quadrilaterals with integer sides having perimeter P equal to area A? 
A square of side length 4 might come to mind. Are there any more? More generally, 
what is the number N(k) of integer-sided quadrilaterals whose ratio of perimeter to 
area is a fixed value, say P/A = k? This question is interesting mainly for cyclic 
quadrilaterals (that is, those that can be inscribed in a circle) since there are, for ex- 
ample, an infinite number of parallelograms satisfying P = kA for a given positive 
number k (as the reader can check). In addition, the cyclic case generalizes the ques- 
tion for triangles, which has been treated successfully. 

In 1971, M. V. Subbarao [6] considered the problem of finding the number N(X) 
of triangles for which the sum of the integer sides a, b, and c is equal to A times 
the triangle's area, where X is a given positive real number. These are called perffiect 
triangles. He showed_hat N(X) is finite with N(X) = O for X > , X 7& 2X, and 
N(X) = 1 for X = 2A/3, the triangle being equilateral with edge 2. Although Subbarao 

Proof Without Words: Every Triangle Has 
Infinitely Many Inscribed Equilateral Triangles 

Sidney H. Kung 
University of North Florida 

Jacksonville, FL 32224 

Perfect Cyclic Quadrilaterals 
RAYMON D A. B EAU REGARD 

University of Rhode Island 
Kingston, Rl 02881 

KONSTANTINE D. ZELATOR 
University of Pittsburgh 

Pittsburgh, PA 15260 

Are there any quadrilaterals with integer sides having perimeter P equal to area A? 
A square of side length 4 might come to mind. Are there any more? More generally, 
what is the number N(k) of integer-sided quadrilaterals whose ratio of perimeter to 
area is a fixed value, say P/A = k? This question is interesting mainly for cyclic 
quadrilaterals (that is, those that can be inscribed in a circle) since there are, for ex- 
ample, an infinite number of parallelograms satisfying P = kA for a given positive 
number k (as the reader can check). In addition, the cyclic case generalizes the ques- 
tion for triangles, which has been treated successfully. 

In 1971, M. V. Subbarao [6] considered the problem of finding the number N(X) 
of triangles for which the sum of the integer sides a, b, and c is equal to A times 
the triangle's area, where X is a given positive real number. These are called perffiect 
triangles. He showed_hat N(X) is finite with N(X) = O for X > , X 7& 2X, and 
N(X) = 1 for X = 2A/3, the triangle being equilateral with edge 2. Although Subbarao 

Mathematical Association of America
is collaborating with JSTOR to digitize, preserve, and extend access to

Mathematics Magazine
www.jstor.org

®


	Article Contents
	p. 138

	Issue Table of Contents
	Mathematics Magazine, Vol. 75, No. 2 (Apr., 2002), pp. 81-160
	Front Matter [pp. 81-82]
	The Many Names of (7, 3, 1) [pp. 83-94]
	A Stirling Encounter with Harmonic Numbers [pp. 95-103]
	Cartoon: Giraffes on the Internet [p. 103]
	Plotting the Escape: An Animation of Parabolic Bifurcations in the Mandelbrot Set [pp. 104-116]
	Playing with Fire [p. 116]
	Notes
	Four-Person Envy-Free Chore Division [pp. 117-122]
	The Consecutive Integer Game [pp. 123-129]
	Proof without Words: The Area of a Salinon [p. 130]
	Asymptotic Symmetry of Polynomials [pp. 131-135]
	Duality and Symmetry in the Hypergeometric Distribution [pp. 135-137+143]
	Proof without Words: Every Triangle Has Infinitely Many Inscribed Equilateral Triangles [p. 138]
	Perfect Cyclic Quadrilaterals [pp. 138-143]
	Proof without Words: The Area of an Arbelos [p. 144]

	Problems [pp. 145-151]
	Review: Reviews [pp. 152-153]
	News and Letters [pp. 154-157]
	Back Matter [pp. 158-160]



