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1. INTRODUCTION

We prove here that three certain quadrilaterals found in a complete quadrilateral
have concurrent Newton lines.

2. RESULTS

Theorem 2.1. Let A, B,C, and D be the vertices of a quadrilateral which is not
a parallelogram, arranged counterclockwise.
Let lines AD and BC intersect at E.

Let lines AB and C'D intersect at F.

Let lines AC and BD intersect at G.

Let H be the midpoint of A and C.

Let I be the midpoint of B and D.

Let J be the midpoint of H and I.

Let K be the midpoint of A and B.

Let L be the midpoint of E and G.

Let M be the midpoint of B and C'.

Let N be the midpoint of F' and G.

Then lines KL and M N concur at J.
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Proof. Without loss of generality, we will work in Cartesian coordinates.
A has coordinates (0,0).
B has coordinates (1,0).
C' has coordinates (z¢, yco).
D has coordinates (xD, yD)
E has coordinates ((zp * yo)/(—xc *yp +yp + Tp * yc), (Yo * yp)/(—xc * yp +
Yp + Tp * yc))-
F has coordinates ((zp * yo — x¢ * yp)/(yc — yp),0).
(G has coordinates (yD/(yD—((xD—l)*yC)/xc), (yC*yD)/(xC*yD_xD*yC+yC>>-
H has coordinates (z¢/2,yc/2).
I has coordinates ((zp +1)/2,yp/2).
J has coordinates ((z¢ +2p +1)/4, (ye + yp)/4).
K has coordinates (1/2,0).
L has coordinates ((((xp * yo)/(—zc *yp + yp + xp *yc)) + (yp/(yp — ((zp —
1) xyc)/zc)))/2, ((ye *yp)/(—=zc * yp +yp +2p * yc)) + ((yo * yp) /(xc * yp —
Tp *yc +yc)))/2).
M has coordinates ((z¢ +1)/2,yc/2).
N has coordinates ((((zp * yo — zc * yp)/(yc — yp)) + (yp/(yp — ((xp — 1) *
y0)/20))/2 (ye * yp)/ (ze * yp — 20 % ye + 90))/2).
Line KL is given by the equation
y = ((4p +y0) * (242 — 1)) /(2 % (zp + 3¢ — 1).
Line M N is given by the equation
y=(yp*x2*xx—xc—1)—yc*x(2*xx —1xp))/(2* (xp —xc —1)).
We verify that J lies on lines KL and M N since we calculate that
((yp +yc) * (2% ((x¢ +xp +1)/4) —1))/2* (xp + ¢ — 1)) — (yc +yp)/4 =0
and
(ypx (2% ((xc+xp+1)/4) —xc —1) —yo * (2% ((xc+xzp+1)/4) —xp))/(2 *
(p —xc —1)) = (yc +yp)/4=0.
U

FIiGUurg 1. Illustration.
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