Math 371 Fall 2018. Midterm exam

Show all calculations to receivé full cred_it

1. (20 pts.) Let z = 3/7.

{a) (10 pts.) Find the (infinite) binary representation of z
(b)- {10 pts.) Is z representable on the Marc-327 If not, what is fi(z)?

2. (15 pts.) How many terms of the power series In(1 +zr)=z— %2 + %—3 et (—1)”*1%"-+. .
- should one take in order to approximate In(1.1) with an error guaranteed to be less than
10757 Hint: Use a result about alternating power series.

3. (20 pts.) The function f(x) = cosz — 1 has a root r = 0.
(a) (10 pts.) What is the multiplicity of this root? Will Newton’s method converge quadrat- -
ically? - '

(b) (10 pts.) With =g = .1, apply two steps of the modified Newton’s method designed to
recover the gquadratic convergence rate. '

4. (30 pts.) Consider the matrix

1 1/2 1/3
A=11/2 1/3 1/4
1/3 1/4 1/5
{a) (10 pts.) Perform the Choleski Factorization A = LLT using direct factorization.

{(b) (10 pts.) Perform the A = LDLT factorization using the symmetric version of naive
Gaussian Elimination. You should use this to check the result of part (a).

(c) (10 pts.) Using (a) or (b) and the definition show that A is symmetric positive definite.
- This means you need to show that xTAx > 0, Yx # 0.

5. (15 pts.) Suppose

1 1/2 1/3 | 9 -3 20

A=|1/2 1/3 1/4 |, A '=|-36 192 —180
1/3 1/4 1/5 30 —180 180

Compute the condition number of A in the | - || norm.
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