To determine if three given points on the zy-plane are collinear

Given three points (zg,%0), (z1,y1), (22,y2) on the Cartesian plane (the xy-
plane) in 2-D. They are collinear (that means, they are contained in one straight
line) if the determinant

1 1 1
o 1 X2 = 0.
Yo Y1 Y2

Example Given the coordinates :
(o,50) = (V2, V2V3+V7)
(x1,51) = (V3, V7+3)
(z2,52) = (VB, V3VE+VT)

We compute the value of the determinant:

11 1 1 1 1
To o T3 = V2 V3 Vi | =
Yo Y1 Y2 V2V3+VT V743 VBVE+VT

Therefore, the three given points are collinear (they are contained in one straight
line).

Further more, if the three points are not collinear, they form a triangle:




1 1 1

Note that the determinant |zg x1 2| is giving twice the area of the triangle
Yo Y1 Y2

with vertices (x07y0), (wl,yl)v (.’Eg,yg).

Area of big rectangle = (z2 — x1) X (Yo — Y2)-

Area of Al = ( 0o— 1) X (Yo — y1)-

Area of A2 = %(.’,Ez —x9) X (Yo — Y2)-

Area of A3 = 5(z2 — 1) X (y1 — Y2)-

Area of A0 = Area of big rectangle - Area of Al - Area of A2 - Area of A3.
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(r1y2 — w2y1) — (ToY2 — T2yo) + (Toy1 — T1%0)
= —Z1Yo + T2Yo + ToY1 — T2Y1 — ToY2 + T1Y2.

Hence, the determinant is giving twice the area of the triangle with vertices
(0, Y0),s (#1,91), (72,92).



