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2.1

(20%) Given the Bessel’s equation x*y"+ xp'+ (x> =v?)y =0 and the solution can be
expressedas y=4J (x)+BY (x).
Find the general solution (in terms of the Bessel function) of the equation

n -t « e . ? g : 2 k —fzy
my"+ke ™ y =0 with the indicated substitution x=-—,|— ¢ /2,
a\m

(20%) If f(x) is aperiodic function with period of T, prove that:
Tf2
J. Fi(x)dx>a =2
0

I
T -T/2

Where o, = : =

'3 o)
7/2 3 T/2
= J. S (x) sinnaw, x dx;
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a, =7 Jf(x) cosmx dic; | b, =
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(20%) Consider the 1D wave equation 8_;: 5 lf and the boundary conditions are
4 X

. Ou
specified as —
Ox

=] and—%

X

=0 . If the initial conditions are given by
x=L

x=0

du

u(x,0) =1+ 2cos(3—j;‘l) +5 cos(?) and E = 0. Find the solution of u(x, £).

t=0

(20 %) For an Eigen value problem Ax=.1 x, prove that the eigenvalues are real if A
is a Hermitian matrix.

(20%) Consider the following two initial value problems:
(D mi+cy+hky=0() LC. 3(0)=3(0)=0, O(t): Dirac Delta function

() mp+cp+hy=r(f) LC. »(0)=y(0)=0
If A() isthe solution of problem (I), show that the solution of problem (II) can be
expressed by:

¥ty = [h(t-7) r(z)dz
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