MATH 3403
TUTORIAL SHEET 5

1. Determine the eigenvalues and eigenfunctions for the following problems.

(a) X"+XX =0;X'(00=X'(1)=0
((b)) X" +2AX =0;X(0)=0, X'(1) = X(1)
(c) X"+ X +AX =0;X(1)=X(2)=0
2. Verify that the functions 1, {cos(nz)} n = 1,2,..., are orthogonal on the

interval [0, 7).
Expand the function f(z) =sinhz, 0 < z < 7, in the series form

f(x)=ao+ Z an cos(nz) .

n=1

3. Find the solution of the finite wave equation
Uge = U ; 0< 2 <15 620
which satisfies the initial conditions
u(z,0) = 2z — 2% ; w(x,0) =
and the boundary conditions
w(0,t) =0 ; u,(1,¢) =0 .
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