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4. Tutorial on the lecture ,,Analysis and Numerics of Partial Differential Equations®

Problem 4.1:

(a) Find the integral curves of v = (z,y,z +y+2)T

(b) Calculate the general solution of zu, + yu, + (r + y + 2)u. = 0, with v = u(x,y, 2).
(c) Solve xz; +yzy = x +y + z with z = 2(z, y) unknown.
)

iven is the initial value problem zz, + yz, = = + y + 2, 2(x,2) = g(x). Under whic
d) Gi is the initial val bl y Und hich
conditions at g(x) is it solvable in a neighborhood of (z¢, z()? Find all solutions.

Problem 4.2:
Classify the following PDEs

(a) AUy + gy + uyy = —4u, (D) T%Ugy + 2Ugy + YUy, =0,

(C) SUzz +6uyy+4uzz+uxy+2uxz+uyz =0, (d) um(%y) + Cu:vy(xay) + uyy($ay) = 0,

with ¢ € R,
(€) 2ugy — 2ugy + 2uy, + 3uy, —u = 0.

Problem 4.3:
Transform g, + 2uyy + .. — 2u,, = 0 into the canonical. To this end compute a coordinate
transformation with A € R3*3 of the form

13 T
nl=4ly
¢ P

Problem 4.4:
Consider the PDE

ity + 15Uy + 180z — 12u,. + 120y, = 0.
(a) Classify the PDE.
(b) Transform it into canoncial form.
Problem 4.5:
Let u = u(z,y) and x,y # 0 be given as well as the PDE
2x2um + DY Ugy + 2y2uyy + 8ruy + dyuy = 0.
(a) Classify the PDE.
(b)
(c)
(d) Find the general solution of the PDE.

Calculate the characteristic curves.

Transform the PDE into canoncial form.



