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Equivalent descriptions of holomorphic functions

-

<9 Definition. Holomorphic functions on C

Given an open subset U C C, a function

f:U—=C

is called holomorphic if it satisfies any of the equivalent conditions
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exists for all point z € U

<= fis analytic that is Vzy € U, Je > 0 such that
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for all z € B(e, 2)

<= f satisfies the Cauchy-Riemann equations
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® <« it satisfies Cauchy integral formula, that is, f € C1(U), for all z; € U, Je >0

® <= the complexified total derivative (whose Jacobian is)
@gof : TZOR2 ®C — Tf(ZO)RZ ®C

0 0

=l 5f
0 f 0 r
=t f
—~ \v/
Zf  2f



https://rupadarshiray.github.io/notes/wiki.stamp.Rf.1Hol.Hol.pdf
https://rupadarshiray.github.io/notes
mailto:rupadarshiray+wiki@gmail.com
af://h1-1

(whose Jacobian is)

is diagonal <= it is a C-linear map and then we have the complex total derivative

w = udx — 4

and its
Hodge
dual

*w = vdz +
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