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1. Solve the Cauchy problem:

uxx − uyy − 2ux − 2uy = 8, u|x=0 = −2y, ux|x=0 = 2(y − 1).

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

uxx + 5uxy + 6uyy = 0, u|y=3x+2 = 4x2 + 1, ux|y=3x+2 = g(x)

exists?

3. (a) Describe the oscillations of an in�nite string occurring at t ∈ (−∞,+∞) such
that some interval of the string (x0−ε, x0+ε) is static during all time of these oscillations.

(b) The same question, but the interval of the string (x0− ε, x0 + ε) is static in t > 0.

4. Find the general solution of equation

uxx + 2uxy + 2uxz + uyy + 2uyz + uzz − u = 0.

5. Draw function graphs u(x, t)|t=tk , tk = kl
4a
, k = 0, . . . , 5 where u(x, t) is the Cauchy

problem
utt = a2uxx, u|t=0 = u0(x), ut|t=0 = v0(x),

with initial data

(a) (The guitar string.) v0(x) ≡ 0, u0(x) =


0, x ∈ (−∞, l] ∪ [3l,+∞)
a

l
x− a, x ∈ [l, 2l]

− a

l
x+ 3a, x ∈ [2l, 3l]

;

(b) (The string of the piano.) u0(x) ≡ 0, v0(x) =

{
0, x ∈ (−∞, l) ∪ (2l,+∞)

a, x ∈ [l, 2l]
.


