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Question 1

(a) Prove the Multinomial Theoren:
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where

and % = gt g0

The sum is taken over all multi-indices a = (ay, ...,a,) € N2 with |a| = k.

(b) Prove Leibniz's formula:

D*(uw) =Y (g) DfuD* Py,

B<a

where 1, v; R™ — R are smooth,

(3) = =

and < aomeans f; < ayfori=1,...,n.

Question 2

Classify cach of the following partial differential equations as linear, semilinear, quasilinear or

Jully nonlinear. Also determine the order of each equation. In each case we have u: Q — R for
some open subset £2 of R™.
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(1) = 5" (bau), = 0, where be= (B, 0") € R [M,,; | ’_‘
» Z ,
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Question 3

Show that functions of the form u(x, ) = f(z) 4 y(y), where f and g both belong to Cl(R),
are solutions to the partial differential equation

gy (z,y) =0 on RZ,

What is the order of this PDE? Is such a solution u necessarily in C?(B?)?

Question 4

Write down an explicit formula for a function u solving the initial value problem

U +b-Du+cu=0 inR" x (0,00)
U=y onR* x {t = 0}.
Here, g: R" — R is smooth, and ¢ € R, b € R™ are constants.

Hint: Use the method of characteristics. Here, recognize the left hand side of the equation as

the derivative of a product of u with a simple function. -
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Deadline for handing in: 0800 Wednesday 22 October

Please put solutions in Box 17, 1st floor (near the library)

Homepage: http: //www.mathemat { k.uni-muenchen.de/ " sone’ji/pdel.php
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