Math 328 Exam 1

Name:

L. (9 points) Consider the equation x' = &% 4 10.
(a) Find an interval [a,d] of length one inside which the equation has a solution.

(b) Starting with [a, b] from part (e), how many steps of the Bisection Method are need to approximate
the root within 10777

(c) Use Newton’s method to approximate a root of the equation by computing x; when x = 1.
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2. (3 points) Find the forward and the backward error for the approximate root x4 = § of f(x) = 3z — 2.
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3. (10 points) Given the matrix A = [g 12.} .

(a) Find the LU factorization of A.
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(b) Solve the system Az = b when b = [11] by using the LU decomposition from (a) and then carrying

out the two-step back substitution.
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4. (6 points) In this question you will use Newton’s method to approximate the root of f(z) = > with
initial guess zo = 1. Find the following approximations
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5 (6 pninls) Which of llu- l'nll()\\'im: three fixed-point iterations converge Lo Vht Rank the ones converpe
from fastest to sloy [l in.
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6. (6 points) For each of the following, determine whether Fixed-Point Iteration of g(x) is locally convergent
to r. Explain.

(a) g(z) = &z r=1
(b) g(z)=c05x+7r+1,r=7r
(c) glz)=¢€>*-1,r=0.
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