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MATE 6677 assgnment 5

Verify thattheassumptionsf the Caucly-Kovalevsky theorenmstatedn classaresatisfied,
andcomputethe termsof orderat mosttwo of the seriesexpansionof the solutionabout
theorigin of the Caucly problem

u=w+u,; u(0,x) = 1+ 2x.

Verify thattheassumptionsf the Caucly-Kovalevsky theorenstatedn classaresatisfied,
andcomputethe seriesexpansiorof thesolutionabouttheorigin of the Caucly problem

u, = sinu ; u(o, x) = l—Tlx.

Statethe Caucly-Kovalevsky theoremin enoughgenerality(andcredityour source)o be
ableto shawv thatthe Caucly problem

u,=u, +u, u(0,x) =€, u(0,x)=0, (t,X) € RxR

hasan unique analytic solutionin a neighbourhoodf {0} x R. Find the solutionin
theform

u(t, x) = Y_a, (0t
k=0
identifyingthe coefficientsa,. Examinealsothe cornvergenceof thisseries.

Thegenerabkolutionof a partialdifferentialequationof thefirst orderin two independent
variablesinvolves one arbitrary function of one variable.Establishthis result for the
specialequation

u, + uy =0.
Hint: make a changeof cotrdinatedy rotatingthexy frameby = /4.

Use the formula (0.1) of Folland to computethe normal derivative of the Newtonian
potential(introducedin the proof of the meanvaluetheorem)on the sphereof radiusr
centeredtx, in dimensions = 2andn > 2.

Marks: 8+9+6+ 8+ 6= 37.



