
MATE 6677 assignment 5

20. Verify thattheassumptionsof theCauchy-Kovalevsky theoremstatedin classaresatisfied,
andcomputethetermsof orderat mosttwo of theseriesexpansionof thesolutionabout
theorigin of theCauchy problem

ut
−− 2u + ux ; u(0, x)−− 1 + 2x .

21. Verify thattheassumptionsof theCauchy-Kovalevsky theoremstatedin classaresatisfied,
andcomputetheseriesexpansionof thesolutionabouttheorigin of theCauchy problem

ut
−− sinux ; u(0, x)−− π4x .

22. StatetheCauchy-Kovalevsky theoremin enoughgenerality(andcredityour source)to be
ableto show thattheCauchy problem

utt
−− uxx + u, u(0, x)−− xe , ut(0, x)−− 0, (t, x) ∈ R×R

hasan uniqueanalyticsolution in a neighbourhoodof {0 } × R. Find the solution in
theform

u(t, x)−−
∞∑

k−−0
ak(x) kt ,

identifyingthecoefficientsak. Examinealsotheconvergenceof thisseries.

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

ux + uy
−− 0.

Hint: makeachangeof coördinatesby rotatingthexy framebyπ/4.

24. 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
centeredat x, in dimensionsn −− 2 andn > 2.

Marks:8 + 9 + 6 + 8 + 6 −− 37.


