Computer Assignment 2 (dueWednesdayMay 10)

Runge-Kutta method, Runge-K utta Fehlberg method, Adams-Bashforth method

Problem 1.
Use the Runge-Kitta-Fehlbey algorithm with tolerancesl0—* and 10~ to approximatethe
solutionto thefollowing initial valueproblem:

d

T=1+g% 0114, y(0)=0
With A4 = 0.1, Ay = 0.01. Theactualsolutionis y(t) = tan(t). Analyzetheerrorof your
approximatiorcomparedo the actualsolution. Compareyour resultsto the solutionsobtained
by usingthe Matlabprocedure®de23, ode45. Discussheresults.

Problem 2:
Usethe Adams-Bashfortlirour-Stepmethodsolve theinitial valueproblem:
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usingh = 0.1 andh = 0.01. Computethe startingvaluesusingthe Runge-Kittamethod.The
actualsolutionis y(t) = tlogt + 2t. Usethisinformationto estimatethelocal truncationerror
of this method.Doesit agreewith the experimentaresults?Comparehe approximatiorto the

approximatiorobtainedoy Runge-Kitta-4andto theactualsolution.Commenbnyourresults.

Note: Yourprogramsshouldbewritten suchthatthey canhandlegeneralnitial valueproblems,
notonly theonesgivenabove. Make useof graphicgo illustrateyour results.



Format for Computation Problems

Your taskin eachof the programmingassignmentss to write a brief paperwhich answers
the given questionsandillustratesyour ideasin clearand conciseprose. The reportshould
separatehe requiredtasksanddocumenteachin the appropriatesection: Analysis, Computer
Program, Results.

Analysis (30%): Brief statemenbf the problem. Mathematicalderivationsnecessaryo
solve the problem.Brief descriptionof all algorithmsyou planto usein your code.Discussion
of numericalconsiderationgif applicable)

ComputerProgram(30%): The sourcecodein matlabshouldbe readableandprintedwith
maigins. Internalcommentsshoulddescribealgorithmsandvariables relatingthemto those
describedn your Analysissection. Briefly describeinput andoutputto andfrom your code.
Do not expectbugsto befoundduringthe gradingprocess.

Resultg40%): Outputof your programandexplanationof theresults.Answerson qualita-
tive questionsDiscussionwhy it worked,why it did notwork, comparisorto the predictions,
errorbounds)

Computerassignmentsnay be doneindividually or in groupsof up to threestudentqbut
notmore!).



