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Abstract. We construct some objects around an arbitrary triangle and deduce
some results involving intersecting lines that meet at the Bevan point and inter-
secting lines that meet at the Kimberling Center denoted X(12523).
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1. Introduction

The Bevan point [1] was originally significant because Benjamin Bevan noticed
that the reflection of the incenter about the circumcenter is also the circumcenter
of the excentral triangle. Here we construct a variety of things for a given triangle
and, amongst other results, show how the Bevan point and X(12523) coinciden-
tally play a significant part in this particular context.

Let A, B, and C be the vertices of any triangle.
Let line a bisect ∠BAC, line b bisect ∠ABC, and line c bisect ∠ACB.
Let line d be the perpendicular bisector of A and B, e be the perpendicular bi-
sector of A and C, and f be the perpendicular bisector of B and C.
Let lines a and f intersect at point E, lines b and e intersect at point L, and lines
c and d intersect at point M .
Let ∇ be the circumcircle of ∆ABC.
Let line f intersect ∇ at point F , line d intersect ∇ at point G, and line e intersect
∇ at point H.
Let I be the midpoint of F and G, J be the midpoint of F and H, and K be the
midpoint of G and H.
Let D be the circumcenter of ∆ABC and let N be the incenter of ∆ABC.

1This 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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2. Preliminaries

We will use Cartesian coordinates. Without loss of generality, let the coordi-
nates of A, B, and C be respectively given by (0, 0), (xB, 0), and (xC , yC) where
xB > 0, xC > 0, and yC > 0.
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The incenter N has coordinates ( xB
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Line a is given by the equation y = βx.
Line b is given by the equation y = δ(x− xB).
Line c is given by the equation y = α(x− xC) + yC .
Line d is given by the equation x = 1

2
xB.
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Line f is given by the equation y = γx+
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.
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The coordinates of J are given by
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3. Results

Theorem 3.1. The lines that bisect ∠DEN , ∠DLN , and ∠DMN all intersect
at point X(12523).

Proof. The line that bisects ∠DEN is given by the equation
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The line that bisects ∠DLN is given by the equation
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The line that bisects ∠DMN is given by the equation
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All three of these lines intersect at point P , whose coordinates are given by
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□

Theorem 3.2. The circumcircle of ∆ABC is the circumcircle of ∆ELM .
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Proof. One can easily verify that the points (( 1
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Theorem 3.3. The lines that pass through I and L, E and K, and J and M
intersect at Bevan point O of ∆ABC. Moreover, I is the midpoint of L and O,
J is the midpoint of M and O, and K is the midpoint of E and O.

Proof. One can easily verify that the Bevan point of ∆ABC with coordinates
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is the reflection of E about K, L about I, and M about J .
□

Theorem 3.4. The Bevan point of ∆ABC lies on the Euler line of ∆FGH.

Proof. The Euler line ([2],[3]) of ∆FGH is given by the equation y = x( ζ
θ
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θ
where
ζ = 3(x2

F + y2F )(xH − xG) + 3(x2
G + y2G)(xF − xH) + 3(x2

H + y2H)(xG − xF )− (yF +
yG + yH)(2xF (yG − yH) + 2xG(yH − yF ) + 2xH(yF − yG)),
η = (yF +yG+yH)((x

2
F +y2F )(yG−yH)+(x2

G+y2G)(yH−yF )+(x2
H+y2H)(yF −yG))−

(xF +xG+xH)((x
2
F + y2F )(xH −xG)+ (x2

G+ y2G)(xF −xH)+ (x2
H + y2H)(xG−xF )),

and
θ = 3(x2

F + y2F )(yG − yH) + 3(x2
G + y2G)(yH − yF ) + 3(x2

H + y2H)(yF − yG)− (xF +
xG + xH)(2xF (yG − yH) + 2xG(yH − yF ) + 2xH(yF − yG)).
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is a solution to this. □
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Figure 1. The lines that bisect ∠DEN , ∠DLN , and ∠DMN
all intersect at point P . The circumcircle of ∆ABC is also the
circumcircle of ∆ELM . The lines that pass through I and L, J
and M , and E and K intersect at O, which is the Bevan point of
∆ABC. I is the midpoint of L and O, J is the midpoint of M and
O, and K is the midpoint of E and O. O lies on the Euler line of
∆FGH.
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