Question F (Uit 11)
This question is about the eigenvalue problem
A+ 1Pu™ + e+ ' + (A=Tu=0 [0<r<1),
S0y = Gl =1
(i) Bring the differential equation to self-udjoint ferm. Show that this self-adjoint

form together with the given boundary eonditions make up a regular Sturm-
Ligarvilles proldem.

(i) Specify the orthogonality condition which is satigfied by each pair of eigen-
functiong of the problem corresponding to distinet. eigenvalues.

{iii) Use Theorem 5 of Section 4 to find upper and Jower hounds for each eigenvalue
Ay, of the problem,

(iv} Tiae the change of variable @ = ﬂ; — 1] to find the general solution of the

equation in the ease A > 22, and hence solve the eigenvalue problem.

{v) Verify that the conditions obtained in part (iii} are satisfied by the eigenvalues
foumnd i part {iv).

Cueation 4 (Ut 12)
(i) Using the method of separasion of variables, find the solution to the problem
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[You may Ruod the following vesult usebul:
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i) {a) Express 1+ 3cos#+ 2cos® #in terms of the Legendre polynomials Fy{cos ),
# (eos @) and Fj{cos ).

() Find the solution wir, &) of Laplace’s equation in spherical polar coordi-
nates with cylindrical symmetry, namely
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whicl satisfies the conditions
uir &) ks bounded  and  ulB.8) =1+ Jcost + Zeos” B,

{ The general solution 16 Laplace's equation in spherical polar coordinates
which i periodic in & may be assumed. |

|5}

3]

[5]

13]

[15]

[16]

S i
||_|_ .'II-'.'..- E

TR 5
\ WG

bty

¥ g

11



