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Consider the following Cauchy-Euler equation

x2y′′ + bxy
′
+ cy = 0, (1)

where (a, b, c) are constants. Observe that this is a linear, second-order differential equation, having the property of

scale-invariance, i.e., under the transformation, x −→ λx, the form of the equation does not change. Using its solutions,

we construct an exact finite difference discretization for this ODE and use the result to then formulate several finite

difference schemes for the Black-Shole equation1) of mathematical finance by means of the method of subequations.2)
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