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1. (20 pts.) Find the radius of convergence of the following power
series:

(a) The Maclaurin series for
(
x2 − 2x + 2

)−1
.

(b)
∑∞

k=0 an+1(n + 1)xn

(assume the radius of convergence of
∑∞

k=0 anx
n is ρ).

2. (20 pts.) Find all singular points of the following equations. De-

termine whether they are regular or irregular. If a singular point
is regular, derive and solve the indicial equation.

(a) x3y′′ + αxy′ + βy = 0, where α 6= 0

(b) x(1 − x)y′′ + [γ − (1 + α + β)x]y′ − αβy = 0.

3. (20 pts.) Find the general series solution to y′′ = xy.

4. (20 pts.) Use second order Taylor series with remainder to derive
the local formula error for Euler’s method with step h for the

equation y′ = F (x, y).

5. (20 pts.) Let U ⊆ R2 be an open set containing the origin and as-
sume that f(x, y) keeps constant sign in U . Consider the following

equation
d

dt


 x

y


 =


 f 1
−1 f





 x

y


 .

(a) Show that the origin is a critical point of this equation.

(b) Depending on the sign of f determine the stability of the origin

by constructing an appropriate Liapunov function.


