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The research and application of the interrelation between Bezier Curve and

Limacon

Abstract

In this essay, we use the method of forming a Bezier Curve to establish a new curve, circular Bezier
Curve, and find a lot of interesting results. We discover the famous classical curve ~ limacon”
which belongs to the Quadratic Circular Bezier Curve. The locus of Quadratic Circular Bezier Curve 18

S = (ZJTZPO + ﬁ]T(I ~T)P, + @](1 ~T)*P,, where T:I_TR(Q) :

0

Its coefficients match the binomial theorem. Then we apply it to the locus of nth-circular Bezier Curve:

S =

=~
Il >
o

n
[kJT”"‘ (I-T)“P, , and it also matches the binomial theorem.

On the complex plane, we define a quadratic transformation corresponding to three points— Z,, Z;

and ZZ as T(Zollvzz)(z)z(zo : 221 - 22j+(22 ; ZO]Z +(ZO _242l - 22]22 . IfZ:eia ’

4

where 0 <8 < 27, a limacon is mapped. If z is a real number, a parabola is mapped. With this result, we

will find a nth transformation T, , ., definedby 2z, ~ z; ~ -+~ Z, on the complex plane. It will form

a nth-circular Bezier Curve with unit circle centering on the origin.
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