Canonical Forms and Cauchy Problem
List 3 (6.02.2018)
Deadline — 6.03.2017.

1. Solve the Cauchy problem:

Ugy — Uyy — 22Uy — 22Uy =8, U|p—g = =2y, Uy|p—0 = 2(y — 1).

2. What should be the function g(z) for the solution of the Cauchy problem

Uy + DUy + O6uyy =0,  Uly—seio = 422 + 1, Uy |y=3z42 = g(2)
exists?

3. (a) Describe the oscillations of an infinite string occurring at t € (—oo, +00) such

that some interval of the string (z¢—¢, zo+¢) is static during all time of these oscillations.
(b) The same question, but the interval of the string (z¢ — €, z¢ + €) is static in ¢ > 0.

4. Find the general solution of equation

Ugg + 2Ugy + 2Uspy + Uyy + 20y, + U, —u = 0.

5. Draw function graphs u(z,t)|i—,, tx = f—é, k=0,...,5 where u(x,t) is the Cauchy
problem
Uy = 0PUge,  Uli—o = uo(x),

|0 = vo(T),
with initial data

0, x€ (—o0,lJUI3l,+00)
a
(a) (The guitar string.) vo(x) =0, ug(x) =9 779~ % 7 € [, 2]

- %17 +3a, x € (21,3l

(b) (The string of the piano.) up(z) =0, vo(x) = {2’ i E EZ_;;])’ DU (2, Foo)



