Homework 2

1. Consider f(z)=x?—12.

(a) Sketch by hand the graph of f(z). Mark the z-intercepts and y-intercept on your graph.

(b) Suppose you use Newton-Raphson method to find the roots of f(z). What is the range
of z¢ (initial guess) that will guarantee that x, converges to /127 What is the range of
xo that will guarantee that x,, converges to —v/127

(c) Write and simplify the recursive formula of the Newton-Raphson method.
(d) Find /12 correct to three decimal places.

2. Prove that the line y = 3x — 1 and the curve y = cosz has exactly one intersection.

3. Use Newton-Raphson method to find the coordinates of the intersection in Problem 2, correct
to three decimal places.

4. Another way to solve the equation 3x — 1 = cosx is to use the fixed point method. A solution
is a fixed point of the function

¢(z) =z + a3z —1 —cosx).

(a) Find a value of the constant « such that |¢/(z)| < 1 for all x.

(b) For such «, the recursive sequence defined by z,+1 = ¢(z,,) is guaranteed to converge
to the fixed point of ¢. Find this fixed point correct to three decimal places.

5. Let f(x) =323 — 2+ 1.

(a) Prove that f has exactly one real root.

(b) Turn the root-finding problem f(z) =0 to a fixed point problem z = ¢(z) and find the
fixed point of ¢ correct to three decimal places.

6. Write a Matlab program to solve Problem 4(b).



