ERMEREAG IO LEEFELELRSMAML # 2 R % | R

SERY VE'Y RAME: TAHBRA  RXARA TATIHIL ARG - YEF LA

HERNEL A - R REETE - RXALH
AANBEMBERAH LA LY RE L Em
BHARLE TR A SA SR

| (1) 20 pts

1

f(z) = 2241

is a function of a complex variable z = 2 + iy.

(a). f(2) is analytic except for two simple poles. Find the two poles.

(b). Evaluate the following contour integrals with the contours 4, B, and C (going a.rﬁ:iclockwise):

(i) $4 f(2)dz
(ii) fa f(z) dz
(i) . f(2)dz

(2) 25 pts

Let H be a hermitian matrix, i.e., H' = H. If x4 and X2 two two eigenvectors of a matrix H with the
corresponding eigenvalues A; and Ay, respectively.” That is

Hxi=/\,-xi, 1=1,2
(i) Show that the eigenvalues are real.

(il) Show that if A\; and Ag are different, then x; and Xg are orthogonal to each other.

(iif) Find the two eigenvalues and eignvectors of this matrix
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(3) 20 pts
V(z,y,2) is a vector function of (z,,2) and given by

Vi(z,y,2) = %3z + y) + 9(2 + 2) + 2(z? - ¢?)
(a). Calculate V x V

(b). Calculate V-V
(c). Calculate the line integral

?{V-d/\
c

_. along the closed path D shown in the figure.

y
(~2,2) (2,2) p .

| g a
D ) %=
3

(-2-2r 2-2) i

| J
(4) 20 pts M,}Hl

Consider a second order homogeneous linear differential equation
V' + P(2)y' + Qz)y=0.

If y1(z) is a solution to the differential equation, show'that the second linearly independent solution
can be given by

? W)
w(z) =z / .~ dr
| @ =06 [ =5
where W(z) = exp[~ [ P(x)dz)].
Use this method to find the second independent solution to this equation
' 1 ’

1
Yoy - zy=0

given that y1{z) = z.

(5) 15 pts
Denote the Fourier transform of %ﬂnﬁ as gn(w),vie.,

gn(w) = / L) e g

n
oo dT

Show that gn(w) = (~iw)"go(w) if f (z) and derivatives of f(x) vanishes as z — =oco.
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