
Computer Assignment 2 (dueWednesday, May 10)

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

Problem 1:
Use the Runge-Kutta-Fehlberg algorithmwith tolerances
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solutionto thefollowing initial valueproblem:
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. Theactualsolutionis
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0/2143 �.� � . Analyzetheerrorof your

approximationcomparedto theactualsolution.Compareyour resultsto thesolutionsobtained
by usingtheMatlabproceduresode23, ode45. Discusstheresults.

Problem 2:
UsetheAdams-BashforthFour-Stepmethodsolve theinitial valueproblem:

�
	
����
 �5� 	

� � �%� � �76 � 	-� �8� 
 6

using �9
 � �&�
and �:
 � ��� �

. ComputethestartingvaluesusingtheRunge-Kuttamethod.The
actualsolutionis
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. Usethis informationto estimatethelocal truncationerror

of thismethod.Doesit agreewith theexperimentalresults?Comparetheapproximationto the
approximationobtainedby Runge-Kutta-4andto theactualsolution.Commentonyourresults.

Note: Yourprogramsshouldbewrittensuchthatthey canhandlegeneralinitial valueproblems,
notonly theonesgivenabove. Makeuseof graphicsto illustrateyour results.
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Format for Computation Problems
Your taskin eachof theprogrammingassignmentsis to write a brief paperwhich answers

the given questionsand illustratesyour ideasin clearandconciseprose. The reportshould
separatetherequiredtasksanddocumenteachin theappropriatesection:Analysis, Computer
Program, Results.

Analysis (30%): Brief statementof the problem. Mathematicalderivationsnecessaryto
solve theproblem.Brief descriptionof all algorithmsyouplanto usein yourcode.Discussion
of numericalconsiderations(if applicable)

ComputerProgram(30%): Thesourcecodein matlabshouldbereadableandprintedwith
margins. Internalcommentsshoulddescribealgorithmsandvariables,relatingthemto those
describedin your Analysissection.Briefly describeinput andoutputto andfrom your code.
Do not expectbugsto befoundduringthegradingprocess.

Results(40%):Outputof yourprogramandexplanationof theresults.Answersonqualita-
tivequestions.Discussion(why it worked,why it did not work, comparisonto thepredictions,
errorbounds)

Computerassignmentsmaybedoneindividually or in groupsof up to threestudents(but
notmore!).
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