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1.{a} Prove that the set of elements a; in a group G such that a;x = xa; for all

xin Gis a subgroup of G. (10 points)
00 0 1 0 0
10 00 00
. . 10 0 0 0 1 0 :
{b) Find the inverse of the matrix 001000F {5 points)
00 0 0 0 1
010000

2.{a} Show that the Fourier transform of a convolution fj:o L) Ly —x)dx

is equalto Fy(k) - F,(k), where F(k) = f:': fi(x)e**dx is the Fourier

transform of fi(x),for i = lor2. {10 points)
(b) Use the above convolution theorem to solve the integral equation for F(x)

where F(x) = A(x) + f_t: G(x —x")y: F(x")dx', where A(x) and G(x —x")
are given functions. (10 points)
3.(a) Identify the pole and the branch point of fam-;‘j:;dx, 0<k<l1.
(5 points)

-k
{b) Use the method of contour integration to evaluate fomf:dx, 0<k<l,

(10 points)
a.Solve dylds+y=x, 0]=4.

{10 points)
5. Solve the equation xyd)c+(2x2 +3y7 - 20):iy =0

{10 points)
6.Solve x’y"'-2x/+4y=Inx+x’

{10 points)

x

7. integral transformation: Represent f (x) =¢ *, x>0(a} by a cosine integral (b)

by a sine integral.
{10 points)
8. Use power series to solve y''+xy=0.

{10 paints)




