
MA378: Class Test, 8 March, 2017: SOLUTIONS

Q1. Let l be the linear spline interpolant to a function f at the N +1 equally spaced points x0, x1, . . . , xN .

Use Cauchy’s theorem to show that

max
x0≤x≤xN

|f(x)− l(x)| ≤ h2

8
max

x0≤x≤xN

|f ��(x)|, (1)

where h = xi − xi−1 for each i.

Q2. Let f(x) = 2x3 − 9x2 + 9x be the function to be interpolated on the interval [0, 1].

(a) Write down the formula for the piecewise linear spline, l, and that interpolates this f when N = 2

(i.e., the interpolation points are x0 = 0, x1 = 1/2 and x2 = 1).

What is the value of l(1/4)?

(b) Use the formula in (1) to give an upper bound for max0≤x≤1 |f(x)− l(x)|.
(c) Determine the value of N should one take to ensure that max0≤x≤1 |f(x)− l(x)| ≤ 10−4.


