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• Cauchy-Riemann equations:
ux = vy, uy = −vx.

• Radius of convergence:
R = lim inf

n→+∞
|an|−1/n.

• Winding number:

n(γ; z0) =
1

2πi

∫
γ

1

z − z0
dz.

• Cauchy’s residue formula:

1

2πi

∫
γ

f(z)dz =
n∑
j=1

Res(f ; zj).

• Cauchy integral formula:

f (n)(z0) =
n!

2πi

∫
γ

f(z)

(z − z0)n+1
dz.

• The argument principle:
1

2πi

∫
γ

f ′(z)

f(z)
dz

is the total number of zeros inside γ (counted with multiplicity) minus the total number
of poles inside γ (counted with multiplicity).

• Rouche’s theorem: If |g(z)| < |f(z)| for all z on the curve γ, then f and f + g have
the same number of zeros in the interior of γ.

• Laurent series expansion:

f(z) =
∞∑

n=−∞

an(z − z0)n,

where

an =
1

2πi

∫
γ

f(z)

(z − z0)n+1
dz.


