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Complex Analysis

We assume that the f(x) in (4) is a real rational function whose
denominator is differentdifferent fromfrom zerozero forfor allall realreal xx and is of degree at least
two units higher than the degree of the numerator.

(5)
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Similar to (7):
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Complex Analysis

Therefore we get:
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Complex Analysis

This is called the Cauchy principal value of the integral.

η
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Complex Analysis

In the case of simple poles on the real axis we shall obtain a
formula for the principal value of an integral from -∞ to +∞.
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Complex Analysis

Then the desired formula is

over all poles in the upper half-plane over all poles on the real axis
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Complex Analysis

The negative powers in this Laurent series is called 
the principal part of f(z) at z0.
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Conformal Mapping

Conformal mappings are invaluable to the engineer and
physicist as an aid in solving problems in potential theory.
They are a standard method for solving boundary value
problems in two-dimensional potential theory and yield rich
applications in electrostatics, heat flow, and fluid flow.

Motivation:

The main feature of conformal mappings is that they are angle-preserving.
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Conformal Mapping
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Conformal Mapping
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Conformal Mapping

The larger circle is mapped onto a Joukowski airfoil. The dashed circle passes
through both and 1 and -1 is mapped onto a curved segment.
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