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1. Introduction

In [1], a result was given about certain concurrent lines in triangles. Here, we
provide an analogous result for parallelograms.

2. Results

Theorem 2.1. Let A,B,C, and D denote the vertices of a given parallelogram.
Let E be some point in the plane.
Let F be a point on line AE.
Let G be the point on line BE such that BG : EG = AF : EF .
Let H be the point on line CE such that CH : EH = AF : EF .
Let I be the point on line DE such that DI : EI = AF : EF .
Then
1. Lines AH, BI, CF , and DG are concurrent at point N ,
2. AN : HN = BN : IN = CN : FN = DN : GN = |AE|

|EF | : 1, and
3. The line formed between any two values of N (formed by varying values of xF )
passes through E.

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
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Proof. We will work in Cartesian coordinates
A has coordinates (0, 0).
B has coordinates (1, 0).
C has coordinates (xC , yC).
D has coordinates (xC − 1, yC).
E has coordinates (xE, yE).
F has coordinates (xF ,

xF yE
xE

).
G has coordinates (1 + xF (xE−1)

xE
, xF yE

xE
).

H has coordinates (xC + xF (xE−xC)
xE

, yC + xF (yE−yC)
xE

).
I has coordinates (xC − 1 + xF (xE−xC+1)

xE
, xF yE+yC(xE−xF )

xE
).

Line AH is given by the equation y = x(
yC+

xF (yE−yC )

xE

xC+
xF (xE−xC )

xE

).

Line BI is given by the equation y = (x− 1)( xF yE+yC(xE−xF )
xE(xC−2)+xF (xE−xC+1)

).

Line CF is given by the equation y = yC + (x− xC)(
xF yE
xE

−yC

xF−xC
).

Line DG is given by the equation y = yC + (x− xC + 1)(
yC−(

xF yE
xE

)

xC−1−(1+
xF (xE−1)

xE
)
).

It can then easily be verified that the point N lies on all of these, where the co-
ordinates of N are given by (xCxE−xCxF+xExF

2xE−xF
, xEyC−xF yC+xF yE

2xE−xF
).

Next, we calculate that
AN : HN = BN : IN = CN : FN = DN : GN

= |
xCxE−xCxF+xExF

2xE−xF
xCxE−xCxF+xExF

2xE−xF
−(xC+

xF (xE−xC )

xE
)
| = |

xCxE−xCxF+xExF
2xE−xF

−1

xCxE−xCxF+xExF
2xE−xF

−(xC−1+
xF (xE−xC+1)

xE
)
|

= |
xCxE−xCxF+xExF

2xE−xF
−xC

xCxE−xCxF+xExF
2xE−xF

−xF
| = |

xCxE−xCxF+xExF
2xE−xF

−(xC−1)

xCxE−xCxF+xExF
2xE−xF

−(1+
xF (xE−1)

xE
)
| = | xE

xF−xE
|.

Now, consider the two points P and Q whose coordinates are respectively given by
(xCxE−xCxR+xExR

2xE−xR
, xEyC−xRyC+xRyE

2xE−xR
) and (xCxE−xCxS+xExS

2xE−xS
, xEyC−xSyC+xSyE

2xE−xS
) Line PQ

is given by the equation
y = yE(2x−xC)−yC(x−xE)

2xE−xC
. We then make the observation that (xE, yE) is a solution

to this, as desired. □
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Figure 1. Illustration of theorem 2.1.
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