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1. Solve the following differential equation (10%)
Y -2y 4y = 350% 4 42

2. Find the eigenvalue and eigenfunction of the following Sturm-Liouville problem
(10%) o B '

€"y) + e+ y = 0, ¥(0) = 0,y(m) = 0

Solve the following integral equation (10%)

(S

() =sin(2¢) + ]y(r)sin(z(t - 1)z

>

Consider the matrix
e [ cos(8) sin(B)J
-sin(@) cos(d)
(a) Show that it is unitary. (5%)
(b) Show that its eigenvalues aré ¢and ¢~ (5%)
(c) Find the corresponding eigenvectors; show that they are orthogonal.(5%)

(d) Verify that Ut AU =(diagonal matrix), where U is the matrix of eigenvectors
of 4.(5%)
5. Calculate

o 10 0 -i
1 ~f = = . (10%
hm(l szaJ , Where [ [O IJ and o [i 0] (10%)
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6. Show that the limiteof the function

2 ; :
z t i
f(@)= - : :

as z tends to 0 does not exist, where z is complex number and 7 is its complex
conjugate. (10%)

7. Derive the Laurent series representation for the function
)1
f@=g:  (0<[g<eo). (10%)

8. Use residues to evaluate the improper integral

2
f—ﬂdx. (10%)
0 X ;

9. Find the Fourier integral representation of the function

v ’x'<1,
f(x)'{o Sy

i

(10%)




