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1. Introduction

In [1], we dissected a triangle into certain quadrilaterals and showed that all their
Newton lines are concurrent. Here, we provide a generalization of this.

2. Results

Theorem 2.1. Let A, B, and C be the vertices of a triangle.
Let G be any point in the plane.
Let β be a point on line AB.
Let γ be the point on line AB such that Bγ : AB = Aβ : AB.
Let δ be the point on line AC such that Aδ : AC = Aβ : AB.
Let ϵ be the point on line AC such that Cϵ : AC = Aβ : AB.
Let ζ be the point on line BC such that Bζ : BC = Aβ : AB.
Let η be the point on line BC such that Cη : BC = Aβ : AB.
Then the Newton Lines formed by the quadrilaterals □AβGδ, □BγGζ, and □CϵGη
are concurrent.
Moreoever, if we denote this point as α, and if we denote by the midpoint of A
and B as m(A,B), then we have |m(β,δ)α|

|m(A,G)α| =
|m(γ,ζ)α|
|m(B,G)α| =

|m(ϵ,η)α|
|m(C,G)α| = |3b− 2|.
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Proof. Let A have coordinates (0, 0).
Let B have coordinates (1, 0).
Let C have coordinates (xC , yC).
Let G have coordinates given by (xG, yG) Let β have coordinates given by (b, 0).
γ has coordinates given by (1− b, 0).
δ has coordinates given by (bxC , byC).
ϵ has coordinates given by (xC(1− b), yC(1− b)).
ζ has coordinates given by (bxC − b+ 1, byC)
η has coordinates given by (xC − bxC + b, yC(1− b)).
m(β, δ) has coordinates given by (1

2
b(1 + xC),

1
2
byC).

m(A,G) has coordinates given by (1
2
xG,

1
2
yG).

m(γ, ζ) has coordinates given by (1
2
(bxC − 2b+ 2), 1

2
byC).

m(B,G) has coordinates given by (1
2
(xG + 1), 1

2
yG).

m(ϵ, η) has coordinates given by (1
2
(2xC − 2bxC + b), yC(1− b)).

m(C,G) has coordinates given by (1
2
(xC + xG),

1
2
(yC + yG)).

The quadrilateral □AβGδ has Newton line given by the equation
y = 1

2
yG + ( yG−byC

xG−b(1+xC)
)(x− 1

2
xG).

The quadrilateral □BγGζ has Newton Line given by
y = 1

2
yG + ( yG−byC

xG−bxC+2b−1
)(x− 1

2
(xG + 1)).

The quadrilateral □CϵGη has Newton line given by
y = 1

2
(yC + yG) + (

1
2
(yC+yG)−yC(1−b)

1
2
(xC+xG)− 1

2
(2xC−2bxC+b)

)(x− 1
2
(xC + xG)).

Consider the point α whose coordinates are given by (−3bxG+2xG−bxC−b
2(1−3b)

, −3byG+2yG−byC
2(1−3b)

).
We verify that α lies on all the Newton lines since
1
2
yG + ( yG−byC

xG−b(1+xC)
)(−3bxG+2xG−bxC−b

2(1−3b)
− 1

2
xG)− (−3byG+2yG−byC

2(1−3b)
) = 0,

1
2
yG + ( yG−byC

xG−bxC+2b−1
)(−3bxG+2xG−bxC−b

2(1−3b)
− 1

2
(xG + 1))− (−3byG+2yG−byC

2(1−3b)
) = 0,

and
1
2
(yC+yG)+(

1
2
(yC+yG)−yC(1−b)

1
2
(xC+xG)− 1

2
(2xC−2bxC+b)

)(−3bxG+2xG−bxC−b
2(1−3b)

−1
2
(xC+xG))−(−3byG+2yG−byC

2(1−3b)
) =

0.
Moreover, we calculate that

|m(β,δ)α|
|m(A,G)α| =

√
( 1
2
byC−(

−3byG+2yG−byC
2(1−3b)

))2+( 1
2
b(1+xC)−(

−3bxG+2xG−bxC−b

2(1−3b)
))2

( 1
2
yG−(

−3byG+2yG−byC
2(1−3b)

))2+( 1
2
xG−(

−3bxG+2xG−bxC−b

2(1−3b)
))2

= |3b− 2|.

|m(γ,ζ)α|
|m(B,G)α| =

√
( 1
2
(bxC−2b+2)−(

−3bxG+2xG−bxC−b

2(1−3b)
))2+( 1

2
byC−(

−3byG+2yG−byC
2(1−3b)

))2

( 1
2
(xG+1)−(

−3bxG+2xG−bxC−b

2(1−3b)
))2+( 1

2
yG−(

−3byG+2yG−byC
2(1−3b)

))2
= |3b− 2|.

|m(ϵ,η)α|
|m(C,G)α| =

√
( 1
2
(2xC−2bxC+b)−(

−3bxG+2xG−bxC−b

2(1−3b)
))2+(yC(1−b)−(

−3byG+2yG−byC
2(1−3b)

))2

( 1
2
(xC+xG)−(

−3bxG+2xG−bxC−b

2(1−3b)
))2+( 1

2
(yC+yG)−(

−3byG+2yG−byC
2(1−3b)

))2
= |3b − 2|

as desired. □
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Figure 1. The Newton Lines formed by the quadrilaterals
□AβGδ, □BγGζ, and □CϵGη are concurrent.
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