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I. (a) Two Hermitian matrices 4 and B have the same eigenvalues. Show that 4 and
B are related by a unitary similarity transformation. (10 points)
(b) Show that the sum of the square of the matrix elements is {nvarianl under

orthogonal similarity transformation. (10 points)

2. Write down the mathematical expression of convolution associated with two given
functions f{t) and g(t) and briefly explain how convolution can be employed in

spectroscopy. (20 points)

3. Evaluate [ =Hﬁ-a’&, where d=xiand S is the surface of the hemisphere

x*+y 4zt =a" with z20. (20 point)

4. Show that the Fourier series for the function y(x)=|x in the range of

: x 4.2 cos(2n+1)x
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and deduce the sum of the infinile
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series l_”31—3+5’_?+““=? (20 points)
sin’ x

5. Evaluate [ =I:—-2fdx. (20 points)
x




