
Problem set 2
Due Friday, July 9 at 1:00 pm

Question 1 (20 points) Give an example of a piecewise quadratic function f(x) such that
f ′(x) exists and is continuous everywhere, but f ′′(x) is not continuous for some value of x.
Write down the formula for your function and show that the first and second derivatives
satisfy the requested properties. Hand in your work and a plot of your function.

Question 2 (20 points) Consider using a piecewise cubic function to interpolate the points
(x1, y1), ..., (xn, yn). Let the local cubic function for xi ≤ z < xi+1 be ci(z). Prove that if ci

and ci+1 have the same value, first, second and third derivative at xi+1 that ci(z) = ci+1(z)
for all z.

Question 3 (40 points) Piecewise quadratic interpolation. Consider using a piecewise
quadratic function to interpolate the points (x1, y1), ..., (xn, yn). Let the local quadratic
function for xi ≤ z < xi+1 be qi(z) and consider the representation qi(z) = ai1 + ai2(x −
xi) + ai3(x − xi)(x − xi+1). Write a matlab function QuadSpline that takes vectors x and
y as input and returns a vector a representing the piecewise quadratic spline satisfying the
following conditions:

qi(xi) = yi for i = 1,2,...,n-1

qi(xi+1) = yi+1 for i = 1,2,...,n-1

q′i(xi+1) = q′i+1(xi+1) for i = 1,...,n-2

q′′k(xk+1) = q′′k+1(xk+1) for k = floor(n/2)

The vector a returned should have ai1, ai2, ai3 as elements (3i−2) : 3i. By modifying pwLEval
from your text, write a function pwQEval to evaluate your piecewise quadratic function (your
function may use the function Locate from the text). Hand in a print out of your matlab
functions QuadSpline and pwQEval and email a copy of both m files to gunsri@cs.cornell.edu.
Hand in a plot comparing your quadratic spline interpolation of some function f(x) to the
”not a knot” cubic spline interpolation on the same points. Your plot should show the exact
function, the quadratic spline, and the cubic spline (use the matlab function spline to gener-
ate the cubic spline). You choose the function and which points to use for the interpolation -
experiment to make a plot that shows an advantage to using one of the splines over the other.

Question 4 (20 points) Consider the linear interpolation of a function f(x) at points x0

and x0 + h. Integrate (over the interval [x0, x0 + h]) the Lagrange representation of the
linear interpolant of the points {(x0, f(x0)), (x0 + h, f(x0 + h))} and derive the trapezoid
rule. Integrate (over the interval [x0, x0 + 2h]) the Lagrange representation of the quadratic
interpolant of the points {(x0, f(x0)), (x0 + h, f(x0 + h)), (x0 + 2h, f(x0 + 2h))} and derive
Simpson’s rule.
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