Question
Verify the following integral.
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PICTURE

simple poles at 2* +1=0= 2z = e
Branch points at z = 0.
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Set cut along negative imaginary axis only e and e© count.

(' +1)

im
z—e 4

use 1'Hopital

3im

1
= 2mi {ﬁ log(e™ ) +
de 1

since e_gm =+
—72 (=1 —1)
= —— (1432

2mi x [res(e ) + res(esiTﬂ)]

= 2mi X { lim lmlogz

3in
4 lim (z—e1)logz
P (z*+1)

1 i
5 log(eST)}
4



—e R RNy, R ¥
Now J = / Ty / Y n
—-R Iy € Ty 8 2\/§

Take limit at R — oo,e — 0 and =0
r r
Thus . ' :
/0 d(ze'™) log(ze™) /OO dr logz —712\/_
4 4 -
o (zem)t+1 o zt+1 8 2\/_
setting z = xe'™ z=x
(consistent with cut along arg(z) = —g)
/0 dx loga: ) /oo dr / dr logz  —m2\/2
- i =
o x*+1 4+ 1 8 2v/2
d:c logx [ dx —712y/2 ;
o x*+1 o zt+1 8 2v/2
——

oo

=57 3
(poles, simple at x = ¢'%, x = €'% and using a D-shaped contour)
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