
 

17 Cauchy's theorem

1 Integration
Let V be an open set in в and

Jis piecewise continuously differentiable
path in V Let f 8 в be a continuous

function
Det 27.1 It there exists
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tn is called integrable
off along the path2и
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of the integral with
the line integral
we rewrite the integral
sum
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This immediately implies
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2 Properties of the integral
1 КМ pgldt tffdz pfg.lt

where 2 р C в

2 Itcz lt f f E dt where is

attained from Г by a change of orientate
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where the end point.fr is the initial

point of К

411117 lt sfHtzIldsline integral ofthe scalar field
it follows from the inequality
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we next obtain a formula for computation
of the integral
Let f xltl iyltl.tt 2,13
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Consequently we have obtained
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where f 1 C 2,1
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we compute
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not depend on
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3Cauchy's Theorem

we start from the following proposition

Proposition 17.1 Let f в be continuous
and suppose that f has an anti derivative
F which is holomorphic on VLF f



It is any path piecewise continuously
differentiable path joining t and 2 2

from V then
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In particular if is a closed path
in then
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Proud It is enough to prove the statement

for а continuously differentiable curves

So let
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we set
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Than by the chain rule
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Consequently
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Theorem 17.1 Cauchy's Theorem Let ве
а simply connected domain in в and
let I V 1 в ве а holomorphic in V
Assume that is a piecewise

continuouslydifferentiable path in V joining
2 and Z in V Then µ E dz

depends only on Z Zz and does not
depend on the choice of the path In

particular I 7 dz о

if is Hosed



Proof we prove the statement under
an additional assumption that
f not only exists but is continuous

in V
So let first t.be а closed simple curve

without intersection Then
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by Green's theorem and

Cauchy Riemann equations
If is any path with
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Next it Z Z are two points
and К К are paths in



V joining Z 2ч then one

can take 8,05 This gives
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