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Cubic PolynomialsCubic Polynomials

Order 4 (4 coefficients)
Degree 3 highest power
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Piecewise CubicPiecewise Cubic
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Tangent Vector and SlopeTangent Vector and Slope
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ContinuityContinuity

We want continuity of
Position: P12=P21

And slope:

TV12=k.TV21

4 conditions 
4 unknowns 
(coefficients a,b,c,d)

Curve interpolates end points, TV’s are scalar multiples : TV12=k.TV21
Parametric Cubic is lowest order curve to meet the conditions
Also lowest order curve that is non-planar
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ContinuityContinuity
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HermiteHermite FormForm

Cx

T

Cx
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HermiteHermite FormForm

Inverting we get: Cx

Cx =Mh Ghx

X(t) = T Cx

Or in general: Q(t) = T Mh Gh

The two control points and two tangent vectors are weighted by
The hermite basis functions    0 <= t <= 1
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HermiteHermite BasisBasis

R4
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R4
4

Q(t) = T Mh Gh
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Cubic Bezier CurveCubic Bezier Curve

Use two control points to designate the tangent vectors:

Using the Hermite form and Choosing :

TV1 = 3(P2 – P1)
TV2 = 3(P4 – P3)

Yields the Bezier Basis Functions:
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Bezier BasisBezier Basis
TV1 = 3(P2 – P1)    TV2 = 3(P4 – P3)
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Hermite
Basis

4
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works for all degrees
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Bezier (notation as in Shirley P 327)Bezier (notation as in Shirley P 327)



University of Victoria Island Graphics Lab.                   CSC 305 2007 page 21

t3q1

(Hermite)

HermiteHermite as Bezieras Bezier
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CatmullCatmull--Rom p325Rom p325
special case of cardinal special case of cardinal 
splinespline

Interpolates control pointsInterpolates control points

Tangent Vector calculated from
previous and next point:



University of Victoria Island Graphics Lab.                   CSC 305 2007 page 23



University of Victoria Island Graphics Lab.                   CSC 305 2007 page 24


