1. Find the general solution and determine the stability of the system:
a. a(n+2) = 3a(n+1) + 28a(n)
Characteristic equation:  x^2 - 3x – 28 = 0

Roots: 7, -4

General solution:  a(n) = c1(7)^n + c2(-4)^n


Stability:  since │7│ and │-4│ are both greater than 1, than the system is unstable.

b. a(n+2) = -5a(n+1) - 6a(n)
Characteristic equation:  x^2 + 5x + 6 = 0

Roots: -3, -2


General solution:  a(n) = c1(-3)^n + c2(-2)^n


Stability:  since │-3│ and │-2│ are both greater than 1, than the system is unstable.

c. a(n+2) = -(1/6)a(n+1) + (1/3)a(n)
Characteristic equation:  x^2 + (1/6)x – (1/3) = 0

Roots: 1/2, -2/3


General solution:  a(n) = c1(1/2)^n + c2(-2/3)^n


Stability:  since │1/2│ and │-2/3│ are both less than 1, than the system is stable.

d. a(n+2) = -2a(n+1) – (5/4)a(n)
Characteristic equation:  x^2 + 2x + (5/4) = 0

Roots: (-1 + i/2), (-1 – i/2)


General solution:  a(n) = c1(-1 + i/2)^n + c2(-1 – i/2)^n


Stability:  since │-1 + i/2│ & │-1 – i/2│ are both greater than 1, than the system is unstable.

e. a(n+2) = 2a(n+1) – (5/4)a(n)
Characteristic equation:  x^2 - 2x + (5/4) = 0

Roots: (1 + i/2), (1 – i/2)


General solution:  a(n) = c1(1 + i/2)^n + c2(1 – i/2)^n


Stability:  since │1 + i/2│ & │1 – i/2│ are both greater than 1, than the system is   unstable.
