Solution Assignment No. 8
Fall 2006
Q1. Determine the equation for a cubic spline segment passing through two end points A (0, 5) and B (10, 20), having a slope of 2 and a curvature of -0.5 at A.
Equation for cubic spline is: 
y  = a0 + a1 . x + a2 . x2 + a3 . x3 

Slope equation is: 


y’ = dy/dx = a1 + 2a2 . x + 3a3 . x2 

Curvature equation is: 

y” = d2y/dx2 = 2a2 + 6a3 .x










Marks (10)

At A, with x = 0, y = 5, y’ = 2, y” = - 0.5, we have

From general equation a o = 5

From slope equation a 1 = 2

And, from curvature equation a 2 = - 0.25

At B, with x = 10, and y = 20

From general equation, we get

20 = 5 + 2*10 – 0.25 * 102 + a3 * 103  
a3 = 0.02

Thus the required cubic is 

y = 5 +2x – 0.25x2 + 0.02x3 
Q2. Calculate the four blending functions for cubic Bezier curves when n = 3 , using the equation 
BEZ k, n (u) = C(n, k) u k (1 – u)n – k  
Where C (n, k) = n! / n!(n – k)!

Also explain the form of the blending functions determines how the control points influence the shape of the curve for values of parameter u over the range from 0 to 1





Marks (10)
The four blending functions for cubic Bezier curves, obtained by substituting n = 3 are:

BEZ0, 3(u) = (1 - u) 3

BEZ1, 3(u) = 3u (1 - u) 2

BEZ2, 3(u) = 3u2 (1 - u)
BEZ3, 3(u) = u 3

The form of the blending functions determine how the control points influence the shape of the curve for values of parameter u over the range from 0 to 1. At u = 0, the only nonzero blending function is BEZ0, 3 which has the value 1. At u = 1, the only nonzero function is BEZ3, 3 with a value of 1 at that point. Thus, the cubic Bezier curve will always pass through control points p0 and p3. The other functions, BEZ1, 3 and BEZ2, 3, influence the shape of the curve, at intermediate values of parameter u, so that the resulting curve tends toward points p1 and p2. Blending function BEZ1, 3 is maximum at u = 1 /3, and BEZ2, 3 is maximum at u = 2/3.
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