Math 204 Section 3.3 Supplement

Reduction of Homogeneous Euler Equations to Constant Coefficient Equations
(cf. # 34 on p. 165 of Boyce and DiPrima)

An equation of the form
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where 
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 are real constants, is called an (homogeneous) Euler equation.  Let us make the change of independent variable 
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 in this equation.  Then by the chain rule
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so
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Similarly, using (2) and the product rule, we have
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Next, applying the chain rule
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with 
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, we have
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and substituting from (5) into (4) yields
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or equivalently,
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Substituting from (3) and (6) into (1) leads to
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That is,
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Observe that (7) has constant coefficients.  If 
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 form a fundamental set of solutions to (7), then 
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 form a fundamental set of solutions to (1) on 
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