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5. Heat Equation with Inhomogeneous Boundary Conditions (12 Points)

£ Cechn it L iac die

We consider the following boundary value problem:
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The boundary conditions are not homogeneous, therefore one cannot directly
apply the method of separation of variables.

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
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
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,
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u(x,0) =0, 0<z<1,
u(z,2) = f(z) 0 <, u ( ) 7) = D
where f is a continuous function. 4
(A) There are infinitely many solutions.
(B) We cannot say anything. L u (x ) ) = ch)

here is a unique solution.

(D) There is no solution.
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