Transformations of Complex Variables

It is sometimes useful in more complicated applications of complex variable theory to
associate with a complex number z = x + iy another complex number w = u + v
defined by a relation w = f(z), where fis a known function. In this way a given point
in the Argand diagram of z (the z-plane) usually becomes a different point in the
Argand diagram of w (the w-plane), and, more importantly, a given region in the z-
plane usually transforms into a different shaped region in the w-plane.

When dealing, therefore, with the variation of some quantity over a complicated
region of the z-plane it is often convenient to make a transformation to the w-pane
such that the region concerned becomes a simpler one to deal with (for instance, a
circle or rectangle). This is shown diagrammatically below with the point P(z) being
transformed into the point Q(w).
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If in fact to every point in the z-plane there corresponds just one point in the w-plane,
and to every point in the w-plane there corresponds just one point in the z-plane, the
transformation is one-to-one.
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