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Question 1
2

d oo
The differential equation d—szl + 2y = 0 has a power series solution y = Z cpx®.
k=0

Determine the difference equation satisfied by cy.

Question 2

(@) Plot the curve yi 1 — 1 = (y, — 1)?
(b) Find the fixed points
(c) Find the exact solution by setting x;, = In(y, — 1)

Question 3 Solve the difference equations
(@) Yier +4y =0
(B) Yes1 =Yk =1+ex

Question 4 Consider the difference equation y;,, — (k +3)(k + 2)y, =0

Given that y,El) = (k + 1)!is a solution, find a second linearly independent solution.

Question 5
(a) Find the general solution of the homogeneous equation

Yi+3 T SVii2 + 3Yk+1 — 9y = 0.

(b) Write the form of the particular solution of the inhomogeneous equation
Viers T 5Vk2 + 3Vier1 — 9k = k(=3)* + 2

Question 6 Solve the initial value problem
Ny,=0, y=0 y=2 y=1

Question 7 Solve the difference equation
Yi+2 = 7Yie1 + 10y, = 2k + 3"



