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Exercise 46: The general solution of the differential equation

(2 + x)y′′(x) + y′(x) = 1

can be represented by a power series about x0 = 0. Determine its radius of convergence.

Exercise 47: Solve the initial value problem

(x2 + 2x + 2)y′′(x) + 2(x + 1)y′(x)− 2y(x) = 0, y(−1) = 1, y′(−1) = 0

using the power series method. Specify the coefficients explicitly.

Exercise 48: Determine the general solution of the differential equation

x2y′′(x) + x3y′(x)− 6y(x) = 0 .

Use the generalized power series representation y(x) =
∞∑
k=0

akx
k+λ.

If the solution contains an infinite power series, it suffices to define its coefficients recursively.

Exercise 49: Determine for f(t) = e3t the parameter integral

F (s) =

∞∫
0

f(t)e−stdt.

For which s does the integral exist? Show that

dF (s)

ds
=

∞∫
0

(−t)e3te−stdt.

Exercise 50: Verify the continuity and differentiability of the following integral depending on the parameter
t ∈ R:

J(t) =

1∫
0

arctan(tx) dx .

Compute its derivative J ′(t). Does the limit of the derivative exist for t→ 0?

Due date: Please hand in your homework until Monday, July 1, 12:00 into the post box of room D402 in the ID.
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Exercise T28: Determine a solution of the initial value problems using the power series method. Find an
explicit formula for the coefficients.

(a) (2x− x2)y′′(x) + (1− x)y′(x) = 0, y(1) = 1, y′(1) = 0

(b) (x2 + 1)u′′(x)− 6u(x) = 0, u(0) = 0, u′(0) = 1

(c) (x2 + 1)u′′(x)− 6u(x) = 0, u(0) = 1, u′(0) = 0

Further, determine the radius of convergence of the solution in part (c), as well as the general solution of the
differential equation (x2 + 1)u′′(x)− 6u(x) = 0.

Exercise T29: Determine the general solution of the differential equation

x2y′′(x) + x2y′(x)− 2y(x) = 0

using the generalized power series representation y(x) =
∞∑
k=0

akx
k+λ. Specify the coefficients explicitly.

Exercise T30: Compute the integral

F (s) :=

∞∫
0

f(t)e−stdt

depending on the parameter s > 0 for the functions

(a) f(x) = 3e4x + 2 (b) f(x) = e−x cos(2x).

For detailed information regarding this course please check the page
http://www.math.kit.edu/iana2/edu/am22013s/

Tutorial date: Thursday, June 27


