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Question 1[5,4]. a) Find the Fourier series for the 27r-periodic function
f(z) = xsinz,and deduce that
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b) Let h(x) = cosx be defined on (0, 7). Find the Fourier cosine series
for h and draw the extension of h over (—4m,47).

Question 2[4,5]. a) Show that the change of variable x = cost trans-
forms the legendre quation

(1 -2y — 22y +n(n+1)y=0
to the equation
(sint)y” + (cost)y +n(n+ 1)(sint)y = 0.

b) Consider the legendre polynomials P, (), obtain the first four terms of

the legendre expansion of the function f(x) = |z, for z € [-1, 1].

Question 3[7]. If ¢21~* = Z L H,(z)t", where H,(z) are the Hermit
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polynomials, then show that

H! (z) =2nH, 1(x)

and (9!
Hgn(O) = #, H2n+1<0) = (0 for all n € Ng.



