
Math 4650 Homework #3
due Friday, February 10

(2.2 #8) Use Theorem 2.3 to show that g(x) = 2−x has a unique fixed point on [1
3
, 1]. Use

fixed-point iteration to find an approximation to the fixed point accurate to within
10−4. Use Corollary 2.5 to estimate the number of iterations required to achieve 10−4

accuracy, and compare this theoretical estimate to the number actually needed.

(2.2 #16) Let A be a given positive constant and g(x) = 2x− Ax2.

a. Show that if fixed-point iteration converges to a nonzero limit, then the limit is
p = 1/A, so the inverse of a number can be found using only multiplications and
subtractions.

b. Find an interval about 1/A for which fixed-point iteration converges, provided p0
is in that interval.

(2.3 #2) Let f(x) = −x3 − cosx and p0 = −1. Use Newton’s method to find p2. Could p0 = 0
be used?

(2.3 #3) Let f(x) = x2 − 6. With p0 = 3 and p1 = 2, find p3.

a. Use the Secant method.

b. Use the method of False Position.

c. Which of a. or b. is closer to
√

6?

(2.3 #18) The function f(x) = tan πx−6 has a zero at (1/π) arctan 6 ≈ 0.447431543. Let p0 = 0
and p1 = 0.48, and use ten iterations of each of the following methods to approximate
this root. Which method is most successful and why?

a. Bisection method

b. Method of False Position

c. Secant method

(2.3 #19) The iteration equation for the Secant method can be written in the simpler form

pn =
f(pn−1)pn−2 − f(pn−2)pn−1

f(pn−1)− f(pn−2)
.

Explain why, in general, this iteration equation is likely to be less accurate than the
one given in Algorithm 2.4.

(2.4 #8) a. Show that the sequence pn = 10−2
n

converges quadratically to 0.

b. Show that the sequence pn = 10−n
k

does not converge quadratically, regardless of
the size of the exponent k > 1.
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(2.4 #13) The iterative method to solve f(x) = 0, given by the fixed-point method g(x) = x,
where

pn = g(pn−1) = pn−1 −
f(pn−1)

f ′(pn−1)
− f ′′(pn−1)

2f ′(pn−1)

[
f(pn−1)

f ′(pn−1)

]2
, for n = 1, 2, 3, . . .,

has g′(p) = g′′(p) = 0. This will generally yield cubic (α = 3) convergence. Expand
the analysis of Example 1 to compare quadratic and cubic convergence.
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