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Problem 25)
d) To evaluate f %, use the contour shown. The AY
0 x* + 4a
poles of the integrand are readily found, as follows: R — oo
4 4 _ 4 _ 4 2 _ 439,42 Y
z*+4a* =0 - z*=-4a - z°=+i2a Zyx X7y
2 — 92 ,%in/2 — +in/4

-  z°=2a%e*™ - z = +\2aet™/*4, 5 > x
The only pole that is inside the contour is z; = vV2ae'™*. Z3 % X 74

Residue at z; = !

(21-22)(21-23)(21-24)

1 1

T 2ax2V2aexp(in/4) X 2ai  i8VZa3 exp(in/4) .

Loop integral when R — oo:

(o] (o] (o]
dx idy _ (1 i) dx _ 2mi
0 x4 + 4a4 0 (iy)* + 4a* 0 x*+4at  i8v2a3 exp(ir/4)

[0
dx T
e d = —_—
0 x* +4a*  4V2a3exp(im/4)(1-i) 8a3

e) To evaluate f (xzj—xaz)z , use an infinitely large semi-circular contour in the upper half of the
0

complex plane. The poles of the integrand are readily found by setting z% + a? = 0, which yields
z1, = *ia. The pole inside the contour is z; = ia, and it is a second-order pole.

i =g L[ 2 = _ ia)3, _. = —2(2ia)"3 = ——.
Residue at z = ia: dz[(Z+ia)2]Z=ia_ 2(z+1ia)7?|, 214 = —2(2ia) =

Therefore,

®d 1 4 1 1
x x . T
J;) (x2 +a2)2 Ef_oo (x2 +a2)2 2 (27-[1) (i4a3) T 4ad






