
 

18 Cauchy integral formula
1 Consequences of Cauchy's theorem
Proposition18.1 Any function f holomorphic
in a simply connected domain V has
an anti derivative in this domain

Proof Let ЕЕ V and Z c б ве и

fixed point We remark that the

integral over
any piecewise
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we define a function F as
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Let us show that F is an anti
derivative of f By the definition of

complex derivative see Defra
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Let С be a path connected
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we estimate
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Since f is continuous according to
Prop 14.1 В
We will say that 1 is holomorphic
on Й it f may be extended to



into a domain в that contains D
Proposition 18.2 Generalization of Cauchy theorem
Let f be holomorphic in Let also

OV be piecewise continuously differentiable
Curve Then
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Def 18.1 Let the boundary of а bounded
domain V consists of a finite number

of closed curves Кс о 1,2 п which
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Proposition 18.3 Let а bounded domain ве
воundead by a finite number of piecewise
continuously differentiable curves and let

f be holomorphic in its closure Й Then
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The proposition immediately follows from
Cauchy's theorem BE

2 The Cauchy integral formula
Theorem 18.1 Let a function t in Й where

is а bounded domain bounded by a finite
number of piecewise continuously differentiable
curves Then for every ZEV

tattled
Consequence 18.1 Let f К holomorphic in V
where V be an open set Let Твс а simple



continuously diff curve in V surround
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Proof Let 2 c V and Его be such that
the disk Вб c Е 13 2 1 с б is

contained in V and
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Next we consider
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since the function f is continuous
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3 The Taylor series

Let an и 31 в complex numbers We say
that я series
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is convergent it the sequence of its
parti trial sums
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has a finite limit S This limit is

called the sum of the series

А functional series
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with the functions fu defined on a set
М ЕЙ converges uniformly on И if
it converges at all 2 c И and moreover
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