Chapter one
(Curves and Surface Basics)

Curve
The tow most common methods of representing curves and surface in geometric modeling are implicit equations and parametric functions.
The implicit equation of a curve lying in the  xy plane has the form .
This equation describes an implicit relationship between the x and y coordinates of the points lying on the curve. For a given curve the equation is unique up to a multiplicative constant. An example is the circle of unit radius centered at the origin, specified by the equation  .
In parametric form, each of the coordinate of a point on the curve is represented separately as an explicit function of an independent parameter   
  =>  
It is instructive to think of  as the path traced out by a particle as a function of time; u is the time variable , and [a,b] is the time interval.
The parametric representation of a curve is not unique.

Surface
A surface is defined by an implicit equation of the form .
An example is the sphere of unit radius centered at the origin that specified by the equation . A parametric representation (not unique) of the same sphere is given by  where



(1.3)
Notice that two parameters are required to define a surface. Holding u fixed and varying v generates the latitudinal lines of the sphere; holding v fixed and varying u generates the longitudinal lines.
Denote the partial derivation of   by 

&

The velocity along latitudinal and longitudinal lines. At any point on the surface where the vector cross product  dose not vanish, the unit normal vector, N, is given bye 
                                                                (1.4)
The existence of a normal vector at a point, and the corresponding tangent plane, is a geometric property of the surface independent of the parameterization.
Different parameterization give different partial derivatives, but Eq. (1.4) always yields N provided the denominator does not vanish. From Eq. (1.3) it can be seen that for all , , , that is,  vanishes at the north and south poles of the sphere. Clearly, normal vectors do exist at the two poles, but under this parameterization Eq.(1.4) cannot be used to compute them.

Power Basis Form of a Curve 
An nth-degree power basis curve is given by

(1.5)
The  = () is vector, hence 



In matrix form of Eq.(1.5) is :
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