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1. Introduction

The Newton line of a given quadrilateral is the line that connects the midpoints
of the diagonals. It is named so after Newton’s theorem, which states that the
center of the incircle in a tangential quadrilateral lies on the Newton line [1].
Here, we demonstrate that if a triangle is partitioned by the midpoints into three
quadrilaterals, then the Newton lines of those quadrilaterals are concurrent.

2. Results

Theorem 2.1. Let A,B, and C be the vertices of a given triangle.
Let D be the midpoint of A and B.
Let E be the midpoint of A and C.
Let F be the midpoint of B and C.
Let G be any point in the plane.
Let H be the midpoint of A and G.
Let I be the midpoint of D and E.
Let J be the midpoint of B and G.
Let K be the midpoint of D and F .
Let L be the midpoint of C and G.
Let M be the midpoint of E and F .
Then the Newton lines of the quadrilaterals □ADEG, □BDFG, and □CEFG
are concurrent at point N .

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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Moreover, the midpoint of H and N is I, the midpoint of J and N is K, and the
midpoint of L and N is M .

Proof. We work in cartesian coordinates.
A has coordinates given by (xA, yA).
B has coordinates given by (xB, yB).
C has coordinates given by (xC , yC).
D has coordinates given by (1

2
(xA + xB),

1
2
(yA + yB)).

E has coordinates given by (1
2
(xA + xC),

1
2
(yA + yC)).

F has coordinates given by (1
2
(xB + xC),

1
2
(yB + yC)).

G has coordinates given by (xG, yG).
H has coordinates given by (1

2
(xA + xG),

1
2
(yA + yG)).

I has coordinates given by (1
2
(1
2
(xB + xC) + xA),

1
2
(1
2
(yB + yC) + yA)).

J has coordinates given by (1
2
(xB + xG),

1
2
(yB + yG)).

K has coordinates given by (1
2
(1
2
(xA + xC) + xB),

1
2
(1
2
(yA + yC) + yB)).

L has coordinates given by (1
2
(xC + xG),

1
2
(yC + yG)).

M has coordinates given by (1
2
(1
2
(xA + xB) + xC),

1
2
(1
2
(yA + yB) + yC)).

Consider the point N whose coordinates are given by (1
2
(xA+xB+xC−xG),

1
2
(yA+

yB + yC − yG)).
We verify that the midpoint of H and N is I since
1
2
(xH+xN)−xI =

1
2
(1
2
(xA+xG)+

1
2
(xA+xB+xC−xG))− 1

2
(1
2
(xB+xC)+xA) = 0

and
1
2
(yH + yN)− yI =

1
2
(1
2
(yA+ yG)+

1
2
(yA+ yB + yC − yG))− 1

2
(1
2
(yB + yC)+ yA) = 0.

We verify that the midpoint of J and N is K since
1
2
(xJ+xN)−xK = 1

2
(1
2
(xB+xG)+

1
2
(xA+xB+xC−xG))− 1

2
(1
2
(xA+xC)+xB) = 0

and
1
2
(yJ +yN)−yK = 1

2
(1
2
(yB +yG)+

1
2
(yA+yB +yC −yG))− 1

2
(1
2
(yA+yC)+yB) = 0.

We verify that the midpoint of L and N is M since
1
2
(xL+xN)−xM = 1

2
(1
2
(xC+xG)+

1
2
(xA+xB+xC−xG))− 1

2
(1
2
(xA+xB)+xC) = 0

and
1
2
(yL+yN)−yM = 1

2
(1
2
(yC +yG)+

1
2
(yA+yB+yC −yG))− 1

2
(1
2
(yA+yB)+yC) = 0.

□
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Figure 1. The Newton lines of □ADEG, □BDFG, and □CEFG
are concurrent at point N . The midpoint of H and N is I, the
midpoint of J and N is K, and the midpoint of L and N is M .
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