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Exercise 1:

a) Determine the solution to the initial value problem
U — gy = 0, 0<z<l1,teRt
. (T
u(x,O)—m—sm(Qm), 0<z<1
u(0,t) = wu(1,t) = 0, t>0.

Hint for the integration: sin(ax)sin(yz) = cos(ax — yzx) — cos(ax + yx) .

b) We consider the following initial value problem for u = wu(z,t):

Uy — 2Upy = —2xe 2 + sin(27w), re(0,2),t>0,
u(e,0) = 1+ + 3sin(3mr), z €02, (1)
u(0,t) = 1, w(2,t) = 2e7%, t>0.

(i) Show that the homogenization of the boundary values with suitably defined func-
tion v gives the following problem:

vy — 204, = sin(27x), ze(0,2),t>0,
v(z,0) = 3sin(3nz), z € 0,2], (2)
v(0,t) = v(2,t) = 0, t > 0.

(ii) Solve the initial value problem (2) from part i).
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Exercise 2: Solve the initial value problem:

Uy — 4y, = 3sin(27rx) e z € (0,1),t>0
u(z,0) = uo(z) = sin(rz) + 4sin(27rx) z € [0, 1],
u(z,0) = vo(z) = 0 z € [0,1],

u(0,£) = 0 t>0,

u(l,t) =0 t>0,

Hint: Insert the ansatz

u(z,t) = g:qk(t) sin(kwz), w=

s
1

in the differential equation. You will obtain an ODE for ¢ .

The initial values will give initial values for ¢ .
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