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We are going to exploit
z = reiθ

log z = ln r + iθ

log z = ln |z| + i arg z

Today we will look at
0 < arg < 2π

The function
f(z) log z

Residue theorem

1
2πi

∫
C

f(z) log zdz = sum of the residues of integrand f(z) log z inside the path

1
2πi

∫ R

ϵ

f(x) ln xdx + 1
2πi

∫
−C

· · · + 1
2πi

∫ ϵ

R

f(x)(ln x + 2πi)dx

Taking the limit
0 = 1

2πi

∫ ∞

0
f(x) ln x − 1

2πi

∫ ∞

0
f(x) (ln x + 2πi) dx = sum of residues

∫ ∞

0
f(x)dx = −

∑
f(z) log z residues

Examples
∫ ∞

0

dx

x3 + 1
so this is going to be

−
∑

n

residues of log z

z3 + 1

Singularities happen at z3 = −1
z = e

πi
3 , eπi, e

5πi
3

res
(

log z

z3 + 1

)
= log z

3z2 = z log z

3z3 = −z log z

3
Look at

zα
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