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1. (a) Express the function f(z) = z? — 1 in terms of Lengendre polynomials (10 %)

Po(l') = 1,

Pi(z) = =z,

Pfr) = 5(3° 1),

Py(z) = %(53: —3z),
1

Py(z) = §(3531:4 —302° +3)
Find the particular solution, y,(x), for (15 %)

(1— x2)y;’(x) — 2xy;(m) =22-1

2. By changing the variable of T = /x, transform the ODE

dzy"(x) +2y (2) +y(zr) =0
to the ODE for ¢(z) and solve y(z) and y(z), where y(z) = g(z). (25 %)

3. Prove that the eigenvalues of Hermitian matrice are real. (25 %)

4. Given [A]x = b, where
1 -2
-5 3

o (2]

Find the eigenvalues and eigenvectors of the matrix [A]. (10 %) Using the eigenvector ex-
pansion, solve x. (15 %)

MR L% 2001 B35 (open book)
g :ma3 — m2.ctx BfE: Nov./28/01



