Answer on Question #50254 — Math — Complex Analysis

1. Use Residue theorem to compute
Principle value

integral from ( - infinity to infinity )
[BX] /[ (x*2+1)"2(x+2)]dx

Solution.
= I 3de = [f(z)dz— [ f(z)dz, where f(z)zs—zz.
(2 +1f (x+2) & B (22 +1f(z+2)
The isolated singular points of the function are z = -2 (a single pole) and z = +i (poles of order

2). Only z =i is located above X-axis. The residue at this point: res f = limd . (z—i) =

z—i Z

. d 3z , l-(z+i)z(z+2)—z-[2(z+i)(z+2)+(z+i)]
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According to the residue theorem, | =2rxi-resf —6I—”:27ri- 3 —6”[:—9—7[

= 25 ai+2 25 50

Answer: —i—”.
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