
Homework 4

1. Consider four points (0,−1), (1, 1), (2, 1), (3,−2).

(a) Use Newton’s forward interpolation formula to find a polynomial of degree ≤ 3 that
passes through the points You don’t need to simplify the polynomial.

(b) Find the value at 1.5.

(c) The same as Part (a) but now use Newton’s backward interpolation formula.

2. Let f be a function and let x0 = 1, x1 = 1 + h, x2 = 1 + 2h,... be equally spaced points on
the real axis. Denote yk = f(xk) for all k.

(a) Write the Newton’s forward differences ∆f0, ∆2f0, ∆3f0 in terms of h and y0, y1, y2,...

(b) Write the Newton’s backward differences ∇f3, ∇2f3, ∇3f3 in terms of h and y0, y1, y2,...

(c) Write the approximation of f ′(x3) in terms of h and y0, y1, y2,... using Newton’s forward
difference.

(d) Write the approximation of f ′(x3) in terms of h and y0, y1, y2,... using Newton’s back-
ward difference.

(e) Write the approximation of f ′′(x3) in terms of h and y0, y1, y2,... using Newton’s
backward difference.

3. A function f satisfies f(1) = 0.841, f(1.1) = 0.891, f(1.2) = 0.932, f(1.3) = 0.964, f(1.4) =
0.985, f(1.5) = 0.997.

(a) Approximate f ′(1.2) using Newton’s forward difference.

(b) Approximate f ′′(1.2) using Newton’s forward difference.

(c) Approximate f ′′′(1.2) using Newton’s forward difference.

(d) Approximate f ′′(1.2) using Newton’s backward difference.

4. Suppose that you approximate a non-polynomial function f(x) on the interval [−3, 3 by a
polynomial P (x) such that P (x) agrees with f(x) at the points −3 = x0 < x1 < x2 < ... <
xn = 3. These points are equally spaced with step size h. Write Matlab code to see how large
n must be so that the error ε = maxx∈[−3,3] |f(x)− P (x)| is less than 10−6. Graph f and P
together on the same plot.

(a) f(x) = ex

(b) f(x) = 1
1+5x2

You can find the Matlab code (in pdf) for the example problem f(x) = sinx here:

https://web.engr.oregonstate.edu/ phamt3/Courses/W26-Math-311/interpolation.pdf

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