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EXTRA QUESTIONS: DIFFERENCE EQUATIONS - SOLUTIONS
1.
(a)
Suppose we deposit $10000 in a savings account at a bank yielding 11% per annum, with interest compounded annually. How much will be in the account after 30 years?


(b)
If we invest $2600 at the start of each year into a superannuation fund compounded annually at 9% per annum, what is our investment worth at the end of 20 years?

(c)
Jane borrows $20000 at an interest rate of 9.6% per annum compounded monthly. To the nearest dollar, what must her monthly payments be to pay off the loan in 7 years?
Answer

(a)
Let 
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Thus there will be $228922.97 in the account after 30 years.

(b)
Because we invest the $2600 at the start of each year but want the value at the end of 20 years, we have a little problem: if we let 
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. Thus the value of the original investment at the end of 20 years is $144987.78.
(c)
9.6% per annum = 
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We want nothing owing after 7 years = 84 months; so we want 
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This yields 
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2.  Solve the following difference equations (these ones have two distinct real roots).
(a) 
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Answer

(a)
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3.  Solve the following difference equations (these ones have repeated roots).
(a) 
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Answer
(a)
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4.  Solve the following difference equations (these ones have complex roots).
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(a)
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We now need to solve for A and B using the initial conditions. We get 
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The determinant of the coefficient matrix is 
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We now need to solve for A and B using the initial conditions. We get 
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The determinant of the coefficient matrix is 
[image: image157.wmf]2

i

-

; and so the solution is

[image: image158.wmf]3143142

1

311231122

22

Aii

ii

Bii

ii

----

éùéùéùéùéùéù

=-´=´=

êúêúêúêúêúêú

----

ëûëûëûëûëûëû

.

Hence 
[image: image159.wmf]2

A

=

, 
[image: image160.wmf]2

B

=

 and the solution is 
[image: image161.wmf](

)

(

)

2323

nn

n

xii

=´++´-

.
5.  Solve the following difference equations (these ones are mixed; you figure out which case you are dealing with!).
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(Note that these are the Fibonacci numbers, and this will always be a rational number…).
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