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1. Consider the periodic function J(x)defined by
J(x)=+l-cosx —7<x<x and J(x+27) = f(x)

(i)  Sketch the graph of S (x) for two periods.
(i} Find the Fourier series of f(x).

(it)) Using part (ii) show that
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2. Consider the boundary value problem

x° dif +.\'@+/1y =0 1<x<2and y(I)=yp(2)=0

Ix cx
(1) Show that this is a Sturm-Liouviiie probiem.

(i) If z =1Inx show that above differential equation can be written as

d-“;} +Av=0

az

(ii1) Using part (ii) or otherwise find the eigenvalues and the cigenfunctions of the
above boundary value problem.
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4. (i)
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Let f,(x), /,(x), f1(x),--- be a set of real valued functions, which are orthogonal

with respect to the weight function p(x) on the interval a<x<bh. If

h (x) =+ p(x) [, (x) (m=123,-), then show that /#(x),h,(x),h(x), --are
orthogonal on the interval a <x<bh.

Let f,(x)=a, f(x)=>5bx and ‘/‘z(x):c(l‘rx: -1y where a, b and ¢ are
constants. Show that f,(x), f,(x), f5(x) arc orthogonal in the interval ~1<x<1

with respect to the weight function p(x)=1-x" .

Find the value of a, b and ¢ so that Jo(x), fi(x), f>(x)are orthonormal in the

interval —1 < x <1 with respect to the weight function n(vi = Jro vt

The n" degree Legendre polynomial is given by
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Here M = . if miseven and M = if m is odd. Using the above equation

. Lo

show that
(@ P,=x)=(D"P,(x)

=D"(2n)!

®) PO =5

(©)  Poa(0)=0

The Legendre polynomial of degree n, P,(x) is given by the expansion

1 o
(I1-2xt+1t*) 2 = Z P, (x)t" . Using this expansion show that
n=0

(n+D) P (x)+nP_(x)=2n+DxP,(x), n=1273,-

2n+1

Hence show that the norm of P, (x) is given by ﬂPn (A)” =




1

5. The Bessel function of the first kind of order n, J,(x) is given by the expansion
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(i)  Using this expansion show that:

2n
(@) J,, (x)= —7./” (X)) =, (%)

(b) 27 (x) =/, (x)—J,,, (x)

(ii)  Using part (i) or otherwise show that:

@ J'(x)= %(J”_2 (x)=2J (x)+ Jpa (A))
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6. Consider the boundary value problem of Laplacian equation V23 =0 in a
square0 <x <7 ,0< y <7 with boundary conditions

u(x,0) = sin x(1 + cos x) O<x<m

~

u(x,m)=x O<x<m
u(0,y)=0 O<y<nm
u(r,y)=0 O<y<m

Assuming u(x,y) has a solution of the form u(x,y) = X(x)-Y(y) solve the above
boundary value nrohlem,

**xCopyrights Reserved***




