Comprehensive Exam: Numerical Analysis

Date; May 22 Lo
Ate; MAy i |

Time: 3 hours

Problem 1

In solving the quadratic equation ¥ — 10 + 1 = 4, che wser of che familiar
ruadratic fortnila

- 1.‘.'"'-5'3_—.

P
will cause a prolders. Investigate the example, obserss: the diffienhy, and
propese a remedy.
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Froblem 2

Suppose thal the values of fz} = & — siolz) are cequired oeac o = 1.
The ¢areless programmer may write the Fortran sratement function

FiX1=X-8IN(X] (2]

unt realizing that setiows ks of accuracy will accur, lnvestigate the cxample,
gbmerve the difficulty, and propose 3 remedy.

Froblem 3

Tierive a ocisive formuoly 1o caloudate thi: cube oot af & positive muonter
o using Newton™s wethod Suggest an appregriate startipg point

Problem 4

Find the Lagrange polynomial that approximates f(z] = 27, using
nides 1y — =1, 7, =02z = 1.

Problem 5

A central difference formula for the approxiination of the second decivative
is given by the fotnwla



fla+ k= 2fin) = iz - k)

.Irr.ll:.'r.:l = h‘z

Show chat 1t i seenind order.

Problein 6

Prove ihat the ioverse of 4 nom-singular upper-triangular matoix s an

UPPeT-LTidTgniar atTix.

Problem T

Suppose thal o, b oare a pair of nal owmbees such that @ < 2 and tha
n = 2 is an ieteger. For a function f: [reob) — A7, the v-poine trapezoidal

rule To{ f is definud b the formla

fix

2

Tulf] = ki + fle=h - o~ flb=1N]t ‘r::_fj_j'lj

with
h=ih—alfln-1)

Comsider the use of the teapezoidat rule to svaluace the integral
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For each of the fellowing functions  What coneergence rate do you expect

Moo gach of them”

al fix] =w™ ",

b fia} =cos{llzh+sin[12z),
o) fir] = \r"'E.

d! fiz) = Hoge.
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