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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:C’N:FN:DN:GN:?g—?l:1, and

3. The line formed between any two values of N (formed by varying values of xg)
passes through E.
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Proof. We will work in Cartesian coordinates
A has coordinates (0,0).

B has coordinates (1,0).

C has coordinates (z¢, yc).
D has coordinates (z¢ — 1, yc).
E has coordinates (zg,yg).
(
(1+

F has coordinates (zp, “£22).

: 1
G has coordinates w LEYE ),

Y

TE
H has coordinates (z¢ + —wF(wa 2¢) ye + —xF(ny yC))
( +1) +yo( )
I has coordinates (z¢ — 1 + “£ ”TEwExC pasl yafExE 22,
chrzF(yE*yc)
Line AH is given by the equation y = x(ﬁT%)
TE

Line BI is given by the equation y = (x — 1)($E(

rryetyc(TE—TF) )
zc—2)+zp(zp—rc+l)
x
e —yc)

Line C'F is given by the equation y = y¢ + (¢ — z¢)(—E——

TF—TC

TFrYE
enn
1—(1+71F<“”E‘”) '

Line DG is given by the equation y = yo + (v — x¢ + 1)(
To—

It can then easily be verified that the point N lies on all of these, where the co-
ordinates of N are given by (2¢TE_ZCLZELIETE IEyc2wac+acFyE)
TE—TF TE—TF
Next, we calculate that
AN :HN=BN:IN=CN:FN =DN :GN

TCTER—TCLTRTTETR TCTE—TCTRTTETR g
. ’ 2zp—zp | . ’ 2zp—rp ’
~ legep-—scerptrprp tp(zp—2c) torp—tctptTRTRp . 4, Tp(eg—zc+l)
ZCCEfz}j_ (xC"F TR ) N 2zp—zp ($c 1+ TR )
TOTR—TOTRFTRTE TOTR—TCTRHITRTR
- || = | et e = |25
TCTE_CCTp IR Torp—rorptrpep (1+¢CF($E 1)) Tp— zE
2rp—zp xp—ap@ zp

Now, consider the two points P and ) whose coordinates are respectively given by
(zch—zcacR-I—xE:vR xEyc—wRyc+nyE) and (IciE—xcﬂﬁS"‘xExS xEyC—IsyC"’xsyE) Line PQ
2rp—TR ’ 2rp—xR 2rp—xg ’ 2rp—xg
is given by the equation
2r— — — . . .
y = el ;;E)_zg(gg 8) We then make the observation that (g, yE) is a solution

to this, as desired. O
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FIGURE 1. Nlustration of theorem 2.1.
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