Ana\s'sis Ol:unsssi unde 44

qtues\er@ studint . ez . cha 28 . 1M1.2¢

[z,'.}ﬁl..‘clfu'l
1D - LJErmlu‘-lﬁLe:t lﬂa('C‘ Fousies Lasuny LS

C = S < — spe'-Z [AX{N N
——dlichle

Wenn Ug = CzUxx c."& LE.SUB: u(z, Zanm —x _’\it
e — UGR) = O xéloL] i
.

A %q‘,gbqu )
-t pulbe)-o  tPO | [

. 2
X % : B, = z /f(x)éLrL(n%L)(ll
U (X)C)) = FCx) 0
\Ar\¥035kr\r = Mm}‘c’}{nal kann man B, auch iiber Koeffizientenver-
!/—\/\-\' X gleich bestimmen!

L Prob'm immes 2uess) clen Coelf val !

‘ . gher four Work "
1D - L)EFM(LFISLQ’C lﬁa('C‘ A"J/LN s AnSCdL ( &Monog voriables )
= e bes (Mdu/paufchw\j ) e(apc‘cl., {UU - F6

R, i) sele Locke 3: ln'»a‘o?p-z RR

| -
5. Heat Equation with Inhomogeneous Boundary Conditions (12 Points) LJ :O = (/\)(‘() - AXT B
We consider the following boundary value 1)1()1)1«1(11K‘ L ¢ (echan L 247‘( die
w(z,t) = g, (z, t), 0<z<mt>0, :(:I(u !;:oe ¢ L\)(O‘ < 2 - G= 2
u(0,t) = 2, t>0 cinsetzen’
u(m,t) = 3, t>0 - Lx)(f[)-"s — A:i
u(z,0) = f(z), 0<z<m, T
where =p '—J(K) _ +2
fle)=xz(r—z)+—+2

The boundary conditions are not homogeneous, therefore one cannot directly
apply the method of separation of variables.
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You should argue as follows:

i) Construct a function w(z) with w(0) = 2, w(7) = 3 and w”

) Let u be a solution of the above boundary value problem (1). State the V (0"&) = o 't > O
boundary value problem for the function v(z,t) := u(z,t) — w(x).
iii) Solve the boundary value problem for v by using the method of separation V (L ,-é ) = O
of variables. Please show the steps of the method of separation of variables

) Find the solution u of the original boundary value problem (1)
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1.MC9 [3 Points] Consider the Dirichlet problem for the Laplace equation,

R={(z,y) eR?|0<2 <1, 0<y<2},
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u(z,2) = f(x) 0l j u ( )7) '——D
where f is a continuous function.
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(A) There are infinitely many solutions.
(B) We cannot say anything. u (X ) ) = QCX)
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There is a unique solution.

D) There is no solution.
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