
Homework 5

1. Check if the following function is a cubic spline.

f(x) =

{
x3 − 2x+ 3, 0 ≤ x ≤ 1
2x3 − 3x2 + x+ 2, 1 < x ≤ 2

2. Determine the values of a and b such that the following function is a cubic spline.

f(x) =

{
ax3 + bx2 + 2x, −1 ≤ x ≤ 0
3x3 + x2 + 2x, 0 < x ≤ 1

3. Consider four points (0, 1), (1, 4), (2, 10), (3, 8). Use the procedure below to find a quadratic
spline that passes through these points.

(a) Write the general formula of the quadratic polynomial connecting two consecutive points.
How many coefficients are there to be determined?

(b) Write all the equations that these coefficients must satisfy so that the piecewise function
and its first derivative are continuous.

(c) If the number of equations is less than the number of unknowns, add additional equa-
tion(s) of your choice so that the number of equations is equal to the number of un-
knowns.

(d) Solve the linear system for the coefficients.

(e) Write a conclusion about the quadratic spline function.

4. Use Matlab to draw

(a) the piecewise function in Problem 2.

(b) the quadratic spline you found in Problem 3. The spline curve should be in red. Each
of the four given points should be a star on the picture.

(c) the quadratic spline you find in Problem 3 using a different choice of additional equation
in Part (c). You need to do calculation on paper before plotting with Matlab.

Turn in the Matlab codes you use for Problem 4 as both .mlx file and .pdf file
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