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(a) (5 points) Find the general solution of the difference equation

xt+2 − 2xt+1 + 4xt = 0.

Note:
√

12 = 2
√

3.

(b) (5 points) Find the general solution of the difference equation

xt+2 − 2xt+1 + 4xt = t + 1.

(c) (5 points) Find the solution of the initial value problem

xt+2 − 2xt+1 + 4xt = t + 1, x0 =
2

3
, x1 =

2

3
.
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Let the matrix

A =

 a 0 0
b −2 2
2 −2 3

 ,

where a and b are parameters.

(a) (5 points) Determine the eigenvalues of A.

(b) (5 points) For which values of the parameters a, b is the matrix A diagonalizable?

(c) (5 points) For the values a = 1
2 and b = 1, determine a diagonal matrix D and an invertible matrix P such

that P−1AP = D.
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Consider the following system of linear difference equations. xt+1

yt+1

zt+1

 =

 1
2 0 0
1 −2 2
2 −2 3

 xt

yt
zt

+

 1
0
2

 .

Note that the matrix of the system is the matrix A of Problem 2 above when a = 1
2 and b = 1.

(a) (5 points) Find the stationary or equilibrium point of the system. Study the stability of the equilibrium
point (stable, locally stable, unstable, saddle point), finding the stable manifold in the case that the point is
a saddle.

(b) (5 points) Determine the general solution of the system.
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Consider the ODE

2tx′ + x = t2, t 6= 0.

(a) (5 points) Find the general solution.

(b) (5 points) Find the solution of the initial value problem

2tx′ + x = t2, x (25) = 126.

What is the interval of definition?
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(a) (5 points) Find the general solution of the ODE

x′′ − x′ − 6x = 0

(b) (5 points) Find the general solution of the ODE

x′′ − x′ − 6x = 30t + 5

(c) (5 points) Find the solution of the following initial value problem

x′′ − x′ − 6x = 30t + 5, x(0) = 4 x′(0) = 2

(d) (5 points) Find the solution x(t) of the following initial value problem

x′′ − x′ − 6x = 0, x(0) = 1 lim
t→∞

x(t) = 0
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Consider the following system of ODE’s{

x′ = −15− 3x + 5y + xy
y′ = −2x + xy

(a) (5 points) Determine the stationary points.

(b) (5 points) Determine the stability of the stationary points.


