Computer Assignmentl (dueMonday April 24)

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

Considerfollowing two initial valueproblems:

d

d_i =2y, 0<t<2,y0) =1, (1)
dy_ 2 —
Z=y-t+lL 0<i<2,y(0)=05 (2)

(i) Solve theinitial value problems(1) and (2) numericallyusingthreestepsizes,h; = 0.1, hy =
0.01, h3 = 0.001 using:

(a) Eulersmethod

(b) Midpoint method

(c) Modified Eulermethod

(d) Runge-Kittaorderfour method.

Heresolvingnumericallymeanghatyouwrite programsn matlabandcomputethe solutionandplot
it asagraph.Do notprint outthesequencef numberslit is awasteof papersin particulay for small
stepsizessuchashz = 0.001.

(i) Solvetheinitial valueproblemg1) and(2) analyticallyandcomputetheerrorsbetweertheactual
solutionandyour approximationgsfunctionof timein all considereatases.

(i) Discusgheresultsandcompareghe methodsUsegraphicgo illustrateyour results(plotsof the
actualsolutionsapproximationserrors,...).

Note: Your programdor Euler's method midpointmethod etc.shouldbe written suchthatthey can
handlegeneralnitial valueproblemsnotonly the onesgivenabove.

Do notusefunctionslike ode23,...



Format for Computation Problems

Your taskin eachof the programmingassignmentss to write a brief paperwhich answerghe
givenquestionsandillustratesyour ideasin clearandconciseprose. Thereportshouldseparatéhe
requiredtasksanddocumenteachin theappropriatesection:Analysis, Computer Program, Results.

Analysis(30%): Brief statemenof the problem.Mathematicablerivationsnecessaryo solve the
problem. Brief descriptionof all algorithmsyou planto usein your code. Discussionof numerical
considerationgif applicable)

ComputerProgram(30%): The sourcecodein matlabshouldbe readableandprintedwith mar
gins. Internalcommentshoulddescribealgorithmsandvariablesyelatingthemto thosedescribedn
your Analysissection.Briefly describanput andoutputto andfrom your code. Do not expectbugs
to befoundduringthegradingprocess.

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

Computerassignmentsnay be doneindividually or in groupsof up to three studentgbut not
more!).



