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Power series
An infinite series of the form

¾ a0, a1, a2… are constants, called the coefficient of the series
¾ x0 is also a constant, called the “center” of the series
¾ Example (x0 = 0): 

¾ Radius of convergence                     provided these limits exist 
and are not zero (If they are infinite, then the original form 
converges only at the center x0)
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Power series method for solving ODES



Legendre’s equation
General form (1 − x2)y’’ − 2xy’ + n(n+1) y = 0

Solution:



Legendre’s equation
¾ Comparing coefficients of each power of x, we thus have 

2a2+ka0 = 0 (coefficient of x0) 

6a3 + [-2 + n(n+1)]a1 = 0 (coefficient of x1)

¾ And in general, 

¾ Successively,
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Frobenius method
¾ Theorem: Any ODE of the form: y’’ + b(x)y’/x

+c(x)y/x2 = 0 has at least one solution that can 
be expressed in the form of:

Main question:
¾ How to do it?



Frobenius method



Frobenius method
¾ Case 1: Distinct roots r1 and r2 not differing by an integer 

1, 2, 3, ….

¾ y1(x) = xr1(a0 + a1x + a2x + ….)
¾ y2(x) = xr2(A0 + A1x + A2x + ….)

¾ Case 2: A double root r1 = r2 = (1 − b0)/2
¾ y1(x) = xr1(a0 + a1x + a2x + ….)
¾ y2(x) = y1(x)Inx + xr1(A0 + A1x + A2x + ….)

¾ Case 3: Roots r1 and r2 differing by an integer 1, 2, 3, ….

¾ y1(x) = xr1(a0 + a1x + a2x + ….)
¾ y2(x) = ky1(x)Inx + xr2(A0 + A1x + A2x + ….)



Frobenius method



Thank you☺


