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Hand in solutions to TWO questions
1. Show that if for all integers 
[image: image1.wmf] 
[image: image2.wmf], then the constants 
[image: image3.wmf] and 
[image: image4.wmf]

must be given the formulas
[image: image5.wmf] and 
[image: image6.wmf].

2. Solve each of the following recurrence relations, subject to the given initial conditions.


a) 
[image: image7.wmf], for 
[image: image8.wmf], with 
[image: image9.wmf]and 
[image: image10.wmf].


b) 
[image: image11.wmf], for 
[image: image12.wmf], with 
[image: image13.wmf]and 
[image: image14.wmf].


c) 
[image: image15.wmf], for 
[image: image16.wmf], with 
[image: image17.wmf].


d) 
[image: image18.wmf], for 
[image: image19.wmf], with 
[image: image20.wmf]

e) 
[image: image21.wmf], for 
[image: image22.wmf], with 
[image: image23.wmf]
3. Let 
[image: image24.wmf] be the number of sequences made up of n letters of the English alphabet (which contains 
[image: image25.wmf]letters) in which each vowel (that is, one of the letters a, e, i, o, u) which is not the final letter of the sequence is followed by a letter which is not a vowel.

Find a formula for 
[image: image26.wmf] (Hint: first find a recurrence relation which 
[image: image27.wmf]satisfies.)

4. Let 
[image: image28.wmf] be the number of sequences of length n made up of the digits 0,1,2,3,4,5,6,7,8,9 in which the digit 0 occurs an even number of times (note that 0 counts as an even number).

Find a formula for 
[image: image29.wmf] (Hint: first find a recurrence relation which 
[image: image30.wmf]satisfies.)

5. Let 
[image: image31.wmf] be the 
[image: image32.wmf]matrix which has 
[image: image33.wmf] on the main diagonal,
[image: image34.wmf] on the diagonals above and below the main diagonal and 
[image: image35.wmf]everywhere else. For example,


[image: image36.wmf].

Let 
[image: image37.wmf]

 EMBED Equation.2  

a) Find a recurrence relation for 
[image: image38.wmf] and hence find a formula for 
[image: image39.wmf].

b) Determine the value of 
[image: image40.wmf].
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