
MCS471— Spring99— Numerical Analysis— Hanson
FINAL EXAMIN ATION

1pmto 3pm— 04May 99— 316BurnhamHall

THE RULES:

A. Receivingor givingaid in a final examinationis a causefor dismissalfromtheUniversity.
B. Keepyoureyesonyourownexambookletandkeepyourownexambookletcovered.
C. Youmayusea double-sided8.5” 11” Formula Sheet, but onotherpaperbesidesexambookletsand

youmusthandin yoursignedformulasheetevenif otherwiseblank(no examplesandproblemcan
beon thesheet).

D. In computationalquestions,use4 Digit ExamPrecision: Chopto 4 significantdigits only whenyou
record an intermediateor final answerin your exambooklet;andcontinuecalculationswith these
chopped,recordednumbers.

0. Stateyourcalculator’s a)BrandName(e.g.,TI?)
b) ModelNumber(e.g.,81?)

c) DisplayedDigits (e.g.,10?)
d) Is yourcalculatorProgrammable?

1. Useanefficient, composite,5-point TrapezoidalRule to numericallyapproximatetheintegral of

apiecewisefunctiongivenby

where

minimizingthenumberof floatingpointoperationsandfunctionevaluations.Also, tabulate

0 1 2 3 4

for all valuesused. Caution:Youmusttreat asonecontinuousfunction. (40)

2. Usea composite,1-point GaussianQuadrature ( ; i.e., 3 pointstotal) to numerically

approximatetheintegralgivenby

minimizingthenumberof floatingpointoperationsandfunctionevaluations.Also, tabulate

1 2 3

for all valuesused,where . (40)
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3. Estimate the maximum stepsize for Euler’s Method appliedto thefirst orderODE

neededto make the absolutevalueof the theoreticalglobal discretizationerror lessthan

, giventhe -dependentbounds

for each on . (40)

4. Usingthe4th Order Runge-Kutta Method, numericallyapproximatethesolutionto thenonlinear

IVP by

with for two -steps.Tabulate

RK1 RK2 RK3 RK4

for all valuescalculated. (40)

5. UsingtheAlgebraic BVP Method, numericallyapproximatethesolutionto thelinearBVP,

usingfinite centraldifferencingof derivativeswith . Tabulate

0 1 2 3

In solving,usethe Thomastridiagonaleliminationalgorithm. Sketchyour approximation in
the -plane. (40)
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