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These functions can be quite complicated and generally cannot be determined in closed form for anything but the simplest of optical 
systems. Note, however, that it is generally possible to determine the output position and direction of a ray for any given input position 
and direction. That is, given an input ray (with initial position and direction of r0
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This is commonly done by defining a complex radius of curvature, q, as follows:

where λ is the wavelength of light and i is the square root of negative one. The complex radius of curvature of the Gaussian after 
propagation through the system can be determined from the input Gaussian and the differential ray information as follows:

The width of the output Gaussian and its wavefront radius of curvature then can be determined from the complex radius of curvature.
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