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Exercise1:

Find the recurrence relation determining the coefficients of the power series solution:

y′′
− xy′ + 3y = 0 (1)

Solution:

• Clearly O is an ordinary point.

• Let y =
∞

∑

n=0

Cnx
n, so y′ =

∞
∑

n=1

nCnx
n−1, y′′ =

∞
∑

n=2

n(n − 1)Cnx
n−2

Thus y′′
− xy′ + 3y =

∞
∑

n=2

n(n − 1)Cnx
n−2

−

∞
∑

n=1

nCnx
n +

∞
∑

n=0

3Cnx
n = 0

so
∞

∑

k=0

(k + 2)(k + 1)Ck+2x
k
−

∞
∑

k=1

kCkx
k + 3c0 + 3

∞
∑

k=1

Ckx
k = 0

2c2 + 3c0 +
∞

∑

k=1

[(k + 1)(k + 2)ck+2 − kck + 3ck]x
k = 0

⇒

{

3c0 + 2c2 = 0
(k + 1)(k + 2)Ck+2 + (3 − k)Ck = 0, k = 1, 2, . . .

Hence ⇒











c2 = −
3

2
c0

ck+2 =
(k − 3)

(k + 1)(k + 2)
ck, k = 1, 2, 3, . . .
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Exercise2:

Consider the differential equation: 4xy′′ + 1

2
y′ + y = 0, (1)

1. Show that x=0 is a regular singular point.
2. Find the indicial equation and indicial roots of the differential equation (1).
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