Partial Differential Equations

Problem 1. For the equation
(P — 2)z +yzy = 2

(a) give an example of the initial curve so that the corresponding Cauchy
problem has a unique solution (do not solve the problem); (Explain}

(v) give an example of the initial curve so that the corresponding Cauchy
problem has no solution. (Explain)

Problem 2. In the region D = {(z,y) : y > 1} determine the type and
transform to the canonical form the following equation

2y — 2oy tgy + yzuyy == ().

Problem 3.
(a) Show that if u(z,t) satisfies

Ug + Uy = Ugz, 0<a< L, t>0
uw(0,0) =0, u(L,t}=0 t20

L
then E(t) = / {u? + u2)dz is & decreasing function.
0

(b) Use {a) to prove uniqueness of solution for the initial-boundary value
problem

Ugp + Up = Ugg, D<cae<l, t>0

w(z,0) = f(z), ufe,0)=glx) 0Lzl
w(0,t) = alt), u(l,t) =5b{), =20

Problem 4. Does the following problem has analytic solution in the neigh-
borhood of the point (1,1) :

g = Uggtis, u{z,1) = sinz, w(z,1) = "7

(Esplaine).



