Class I
Series Solution of ODE about a singular point

Case I: Roots of indicial equation are distinct and do not
differ by an integer

Ex. 2. Solve in series about x =0
2x%y" —xy'+ (x*+ 1)y =0

Solution:
Here x = 0 is a regular singularity point. Because,
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be the series solution. Then substituting this series in the
differential equation, we get
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The indicial equation is,
[2r(r—1)—7r+1]C, =0
=>[Q2r-1)r—-1]C, =0
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For n =1, we have
2+ DrC;, —(r+1)C;+C, =0
=>rR2r+1)C; =0

For both r =1, % the factor r(2r+1)= 0, so C1 =0.
The recurrence relation is,
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Now forn =2, 3,......
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Therefore, for r =1,
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Forr =15,
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The series solution is
y =x"(Cy + Cix + Cyx% + C3x3 + Cpx* + Csx®
+ Cgx© ... ... )
For r=1 and taking the corresponding values of
constants, first series solution is
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For r=1/2 and taking the corresponding values of
constants, first series solution is
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Required series solution is
y =4y, + By,

Assignment:
1.Solve 2x(1 — x)y"” + (1 — x)y’' + 3y = 0 in series
aboutx =0



