
Computer Assignment1 (dueMonday, April 24)

Euler’s,Midpoint, Modified Euler and Runge-Kutta order four method

Considerfollowing two initial valueproblems:
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(i) Solve the initial valueproblems(1) and(2) numericallyusingthreestepsizes, &	'(� 
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(a) Euler’smethod
(b) Midpoint method

(c) ModifiedEulermethod
(d) Runge-Kuttaorderfour method.

Heresolvingnumericallymeansthatyouwrite programsin matlabandcomputethesolutionandplot
it asagraph.Do notprint out thesequenceof numbers!It is awasteof papers,in particular, for small
stepsizessuchas &+*�� 
#")
-
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(ii) Solvetheinitial valueproblems(1) and(2) analyticallyandcomputetheerrorsbetweentheactual
solutionandyourapproximationsasfunctionof time in all consideredcases.

(iii) Discusstheresultsandcomparethemethods.Usegraphicsto illustrateyour results(plotsof the
actualsolutions,approximations,errors,...).
Note: Yourprogramsfor Euler’s method,midpointmethod,etc.shouldbewrittensuchthatthey can
handlegeneralinitial valueproblems,notonly theonesgivenabove.
Do not usefunctionslikeode23,...
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Format for Computation Problems
Your taskin eachof the programmingassignmentsis to write a brief paperwhich answersthe

givenquestionsandillustratesyour ideasin clearandconciseprose.Thereportshouldseparatethe
requiredtasksanddocumenteachin theappropriatesection:Analysis, Computer Program, Results.

Analysis(30%):Brief statementof theproblem.Mathematicalderivationsnecessaryto solve the
problem.Brief descriptionof all algorithmsyou plan to usein your code. Discussionof numerical
considerations(if applicable)

ComputerProgram(30%): Thesourcecodein matlabshouldbereadableandprintedwith mar-
gins.Internalcommentsshoulddescribealgorithmsandvariables,relatingthemto thosedescribedin
your Analysissection.Briefly describeinput andoutputto andfrom your code.Do not expectbugs
to befoundduringthegradingprocess.

Results(40%): Outputof your programandexplanationof the results. Answerson qualitative
questions.Discussion(why it worked, why it did not work, comparisonto the predictions,error
bounds)

Computerassignmentsmay be doneindividually or in groupsof up to threestudents(but not
more!).
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