
Homework 3

1. Consider a sequence defined recursively as follows.

xn+1 =
1

2
(x2n − xn + 2), x0 = 1.5

(a) Find a handful of terms x1, x2, ... and guess the limit of the sequence if such exists.

(b) Call the limit x∗ and the error at the n’th step εn = |xn − x∗|. Find the order of
convergence p > 0 and the constant C > 0 such that εn+1 ≈ Cεpn for large n.

2. Prove that the equation
x+ 1 + cosx = 0 (1)

has exactly one real root.

3. Convert the root-finding problem (1) to a fixed point problem x = g(x). Pick your own initial
guess x0, and find the fixed point of g correct to two decimal places.

4. The following instruction shows you how to find the order of convergence numerically:

https://web.engr.oregonstate.edu/ phamt3/Courses/W26-Math-311/Order-of-convergence.pdf

You can find the Matlab code (in pdf) for the example problem xn+1 = cosxn here:

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

(a) Use the numerical method illustrated above to find approximately the order of conver-
gence p > 0 and the constant C > 0 for the fixed point Problem 3.

(b) Try a few different initial guesses x0. Does that change the value of p and C?

5. (a) Write the recursive formula for the Newton-Raphson method for Problem 2.

(b) Find approximately the order of convergence p > 0 and the constant C > 0.

6. Find the polynomial of degree ≤ 2 whose graph passes through the points (1,−1), (2, 2),
(3, 1). Express the polynomial in the form P (x) = ax2 + bx+ c.

7. You can find the Matlab code (in pdf) of an example problem of finding and plotting Lagrange
interpolation polynomials here:

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

Suppose that f is some function satisfying f(−1) = −1, f(0) = −2, f(1) = 1, f(2) = 1. And
you want to find approximately the root of f between 0 and 1.

(a) Write a Matlab code to find a polynomial P that agrees with f at x = −1, 0, 1, 2.

(b) Choose an appropriate numerical method to find the root between 0 and 1 of the poly-
nomial P , correct to 3 decimal places.

Turn in the Matlab codes you use for Problems 4, 5(b), 7 as both .mlx file and .pdf file
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