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Point-Line Duality

Let P = {pq, ..., P} € R? be a set of n points. Now define a set P* = {p5, ..., p5}
of n lines as follows:

Primal plane Dual plane
Point: p = (px, py) Line: p™1y = pyx —py
Line: l:y =mx+b Point: [* = (m, —b)




Primal plane Dual plane

Point: p = (px,py) Line:p™y =pyx —p,
Line: l:y = mx + b Point: [* = (m, —b)

Properties

Primal Dual
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Primal plane Dual plane

Point: p = (px,py) Line:p™y =pyx —p,
Line: l:y = mx + b Point: [* = (m, —b)

Properties

Primal Dual

ml Trianglz W Circle

* Points p; and p, lie * Lines p; and p; contain
on line [; point [



P1 lies above [;
P2 lieson [
P2 lieson [,
P3 lies below [;
P4 lies above [,
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Point-Line Duality Puzzle

ES . ES
l1 lies above P1

i lieson D3
I, lieson P2
l] lies below P3
[ lies above D



Primal plane Dual plane
Point: p = (px,py) Line:p™:y =p,x —p,

LCH UE Line:l: y = mx + b Point: [* = (m, b)

Primal Dual

W Point M Szgmeni(Ling) M Triangle M Circlz

LCH lower convex hull

° LCH = pll pZI p3/ p4l p5
* UE=p*, p*,, p*3, p*4, p*s



