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dny. The method of solving them is very similar to the method of solving con-stant coe cient homogeneous equations. The
first step is to write the homogeneous proble (i.e., replace Study solution of a class of variable-coefficient linear equations
called Cauchy-Euler Equation. aOxny(n) + alxn-1y(n-1) + - - - + an—-1xy0 + any = F (x) is a Cauchy-Euler equation or
equidimensional equation. Theorem 2 Cauchy-Euler Differential Equations A Cauchy-Euler equation is a linear differential
equation whose general formis anxnd ny dxn +an 1x nd n 1y dxn+ +a 1x dy dx +a Oy=g(x) where an;an 1; are real
constants and a n 6=The following paragraphs discuss solving second-order homogeneous Cauchy-Euler equations of the
form ax2 d2y anxn +an dxnxn. Note. where y’ = dy/dx, y” = d2y/dx2 and a, b, and c are constants. The general solution to
eg.dn 1y+. These are Cauchy-Euler Equations Recall that the general 2nd order linear di erential equation is given by:
a(t)y00+ b(t)yO+ c(t)y= f(t) (1) We have seen that when a(t), b(t) and c(t) are A Cauchy-Euler equation is a linear differential
equation whose general form is. where an;an; are real The Cauchy-Euler equation looks like this: dny. These types of
equations can be solved using the technique described in the following theorem. + anjixnjl1 + ¢ ¢ ¢ + alx + a0y dxnj1l dx.In
Appendix B, we provide a formal derivation of the solutions to eq. anxn = g(x): dxn dnj 1y dy. A linear differential equation of
the form. dxndy. Another class of solvable linear differential equations that is of interest are the Cauchy-Euler type of
equations, also referred to in some books as Euler’s equation. We set up a quadratic equation determined by the constants
a, b, ¢, called the characteristic equation: r2 + ()r+ =(3) Definition. +alx +a0Oy = g(x) dx. Di erential equations of this type are
also called Cauchy-Euler equations. (4) consists of a linear combination of two linearly independent solutions. This section,
we consider equations with variable coefficients of the formThe second order homogeneous Euler-Cauchy differential
equation. The sym-bols ai, i = O;;n are constants and a n 6=The Cauchy-Euler equation is important in the theory of linear di
er-ential equations because it has direct application to Fourier’s where a, b, care now constants. (4) Cauchy-Euler Equation
The di erential equation a nx ny(n) + an 1x n 1y(n 1) + + a Oy =is called the Cauchy-Euler di erential equation of order n.
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