International Journal of Computer Discovered Mathematics (IJCDM)
ISSN 2367-7775 (©1JCDM

Volume 2, 2017, pp.201-207

Received 3 December 2017. Published on-line 6 December 2017

web: http://www.journal-1.eu/

©The Author(s) This article is published with open acces]

The relation between three concurrent diagonals
of a hexagon and rectangles attached to sides
of a triangle

NGUYEN NGOC GIANG
Banking University of Ho Chi Minh City
36 Ton That Dam street, district 1, Ho Chi Minh City, Vietnam
e-mail: nguyenngocgiang.net@gmail.com

Abstract. The article gives some new results on three concurrent diagonals of a
hexagon related to rectangles attached to sides of a given triangle.
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1. INTRODUCTION
The following is an interesting theorem in a mathematical book [2]:

Theorem 1.1. Given a triangle ABC. Three squares ABC,C,, BCA.A,, CAB,B.
are constructed on the three sides have the same outer orientation. Let the points
of intersection of AA, with CCy and BB, be N and P respectively; CC, with
BB, and AA. be Q, R respectively; BB, with AA. and CCY be S, M, respectively.
Prove that three lines MQ, NR, PS are concurrent at a point.

IThis article is distributed under the terms of the Creative Commons Attribution License
which permits any use, distribution, and reproduction in any medium, provided the original
author(s) and the source are credited.
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Figure 1
[b]

Since this theorem, we refer to the following one:

Theorem 1.2. Given a triangle ABC. Three similar rectangles ABC,Cy,, BC'A. Ay,
CAB,B. are constructed on the three sides have the same outer orientation. Let

the points of intersection of AA, with CCy, and BB, be N and P, respectively;

CC, with BB, and AA. be Q, R, respectively; BB, with AA. and CCy be S, M,

respectively. Prove that three lines MQ, NR, PS are concurrent at a point.
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Figure 2
2. CONTENTS

The following are some new theorems.
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Theorem 2.1. Given a triangle ABC. Three similar rectangles ABC,C,, BCA. Ay,
CAB,B. are constructed on the three sides have the same outer orientation. Let

Ay, Ay By, By; C1, Cs be points on AyA., B.B,, C,Cy such that AyA; = A1 Ay =

AsA.; B.By = B1By = ByB,; C,Cy, = C1Cy = CyB, respectively. Let the points of
intersection of AAy with CCy and BBy be N and P, respectively, CC, with BB,

and AAs be Q, R, respectively; BBy with AAy and CCy be S, M, respectively.

Prove that three lines MQ, NR, PS are concurrent at a point.
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Theorem 2.2. Given a triangle ABC. Three similar rectangles ABC,C,, BCA_.Ay,
CAB,B. are constructed on the three sides have the same outer orientation. Let
A, B', C' be the midpoints of segments B,C,, CyAy, A.B., respectively. Let the
points of intersection of AB" with A'B be C"; A'C' with AC" be B"; BC" with B'C
be A”. Prove that AA”, BB",CC" are concurrent at a point.
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Theorem 2.3. Given a triangle ABC. Three similar rectangles ABC,C,, BCA_.A,,
CAB,B. are constructed on the three sides have the same outer orientation. Let
A, B',C" be the in-centers of triangles AB,C,, BCyA,, CA.B,, respectively. Let
the points of intersection of AB" with A'B be C"; A'C with AC" be B"; BC" with
B'C be A”. Prove that AA”, BB", CC" are concurrent at a point.
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Theorem 2.4. Given a triangle ABC. Three similar rectangles ABC,C,, BCA_.A,,
CAB,B. are constructed on the three sides have the same outer orientation. Let
A, B', C" be the ex-centers of triangles AB,C,, BCyAy,, CA.B., respectively.
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Let the points of intersection of AB" with A'B be C'; A'C' with AC" be B"; BC'
with B'C be A”. Prove that AA”, BB", CC" are concurrent at a point.

Figure 6

Theorem 2.5. Given a triangle ABC'. Three similar rectangles ABC,C,, BCA.A,
CAB,B. are constructed on the three sides have the same outer orientation.
H,, Hy,, H. are the feet of the altitudes dropped from A, B, C to B,C,, CyAy,
A.B., respectively. Let A", B', C" be the points on AH,, BH,, C'H. such that
ff}; = gf}; = gg = k, respectively. BA' N AB" = C"; BC'" N CB = C"
CA N AC" = B". Prove that AA”", BB", CC" are concurrent at a point.
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Theorem 2.6. Given a triangle ABC'. Three similar rectangles ABC,C,, BCA_.A,
CAB,B, are constructed on the three sides have the same outer orientation. Let
M, N, P be the midpoints of segments B,C,, CyA,, A.B.. Let A", B', C" be

the points on AM, BN, C'P such that 2‘—;‘4, = g—% = %—(1’;’ = k, respectively.
BA N AB" = C”; BC" n CB = C"; CA n AC'" = B". Prove that

AA" BB", CC" are concurrent at a point.

Figure 8 ¢

Theorem 2.7. Given a triangle ABC. Three similar rectangles ABC,C,, BCA Ay,
CAB,B. are constructed on the three sides have the same outer orientation. Let
M, N, P be the circumcenters of triangles AB,C,, BCyA,, CA.B., respectively.
Let A', B’, C' be the points on AM, BN, CP such that ﬁ—ﬁ = g’?\; = CC—(’I;/ =
k, respectively. BA' N AB' = C", BC' n CB" = C"; CA n AC' = B”".
Prove that AA”, BB", CC" are concurrent at a point.

Figure 9
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