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Question

Analytic?
( ) Re( )f z z=

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Complex Analysis



٠١/١۵/١۴٣٣

٣

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Complex Analysis

polynomials are analytic in the entire complex plane.

Notes:

Rational functions are analytic in the entire complex plane, except where h(z)=0.
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They provide a criterion (a test) for the analyticity of a complex 
function
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Question:
Determine a so that the given function is harmonic and find a harmonic 
conjugate.

cos( )xu e ayπ=
2
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= − 
IF a π= ±

cos( )x
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x
dh xv e y
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( )1cos( ) 5
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We have just seen that a line integral of a function f(z) generally depends not merely on the

endpoints of the path, but also on the choice of the path itself. However, if f(z) is

analytic in a domain D and D is simply connected, then the integral will not depend on the

choice of a path between given points.

Hence:

conditions under which this path independence

occurs are of considerable importance.
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is a closed path that does not intersect or touch itself as shown in Fig. 345.

For example, a circle is simple, but a curve shaped like an 8 is not simple.

is a domain such that every simple closed path in D encloses only points of D.

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Complex Analysis



٠١/١۵/١۴٣٣

٧

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Complex Analysis

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Complex Analysis



٠١/١۵/١۴٣٣

٨

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Complex Analysis

D

1/2

3/2

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Complex Analysis



٠١/١۵/١۴٣٣

٩

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Zanjan University Zanjan University Zanjan University Zanjan University Zanjan University

Complex Analysis

If

a function f(z) is analytic in any domain D* that contains D

and its boundary curves,

we claim that:
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Proof:
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