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4.1  Power Series Solutions of Initial Value Problems
Def.  Analytic Function
A function f is analytic at x0 if f(x) has a power series representation in some
Open interval about x0:
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Thm 4.1  Let p & q be analytic at x0. Then the initial value problem
y’+p(x)y = q(x); y(x0)=y0 has a solution that is analytic at x0
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Thm 4.2  Let p & q be analytic at x0. Then the initial value problem 
y’’+p(x)y’+q(x)y = f(x); y(x0) = A, y’(x0) = B has a unique solution
that is also analytic at x0.
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(1)y’(0) + y(0) = 0 ⇒ y’(0) = -4
(2)y” + exy’ + exy = 2x ⇒ y”(0) + y’(0) + y(0) = 0 ⇒ y”(0) = 0
(3)y(3) + 2exy’ + exy” + exy = 2 ⇒ y(3)(0) = 6

⇒ y(x) = 4 - 4x + x3 + …
EX.

y” – xy’ + exy = 4 ; y(0) = 1, y’(0) = 4
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4.2 Power Series Solutions Using Recurrence Relations

EX. y” + x2y = 0
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4.3  Singular Points and the Method of Frobenius

P(x)y” + Q(x)y’ + R(x)y = F(x)    (4.8)
y” + p(x)y’ + q(x)y = f(x)    (4.9)
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∵ P(x) = x3(x-2)2 with P(0) = P(2) = 0
∴ 0 & 2 are singular points of the differential equation 

P(x)y” + Q(x)y’ + R(x)y = 0    (4.10)

Def 4.2
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Def. 4.3
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( ) ( ) solutiona  is  that so
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EX. Bessel Function of the First kind of order υ
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4.4  Second Solutions and Logarithm Factors

Thm 4.4  A second Solution in the Method of Frobenius suppose 0 is a 
regular singular point of P(x)y”+Q(x)y’+R(x)y=0. Let r1 & r2 be roots of the 
indical equation. If these are real. suppose r1≥ r2. Then
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