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et S TR Tas Tadiis ol convergence +oo. 1he solution of the given differential equation can also be

expressed in the form y(r) = c;e2* 4 cpe 2.

C11S10.013: We use series methods to solve the differential equation ¥’ + 9y = 0. Assume the existence
of a solution of the form

y(r) = Z 1",
n=0
Then
o0 o0 H
¥ (r) = Z na, r" ! = Z(n+ Dag4qa™ and
n= n=0 i
(s &) o0
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Then substitution in the given differential equation leads—as in the solution of Problem 11—to the recursion
formula (n + 2)(n + 1)ap49 + 94,, = 0, and thus
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and so on. Hence
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The radius of convergence of each series here is B = +o00.

C11810.017: Given the differential equation .r%/ + v = 0, substitution of the series
or
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¥(x) = 3" apa” (1)
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as in earlier solutions in this section yields
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Examination of the cases n = 0 and n = | yields g = a; = 0. If n 2 2 we see that (n-1)a,,_1+a, =0
and hence that a,, = 0 for all n 2 0. Thus the series method using the form in (1) uncovers only the trivial
solution y(z) = 0, not a general solution of the given differential equation. Part of the reason is that a

general solution of the differential equiation is

y(x) = Cexp (,l) )
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