The ray equations for thin lenses or mirrors1
1. See, for example, W. J. Crummett and A. B. Western, University Physics, McGraw-Hill, New York (2000),  p. 1016.

We wish to track the height y and the angle ( of rays travelling through the optical system.

For a ray travelling in free space we have
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(For small angles)    y' = y + ( D
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For a ray passing through a lens we have
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1/o + 1/i = 1/f,  or     y/o + y/i  = y/f

For small angles this is


( + (' = y/f    and


y = y'

Since we desire a negative angle for (' in the sketch above, we reverse the sign of (' and obtain


('  = -y/f +(    and

y'  = y

These pairs of equations will let us construct ray diagrams in a spreadsheet, with each 'series' being the path of one ray.

