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You have to show work to get credit (except in Question 2). The exam has 5 questions, each worth
20 marks. There are 12 pages, including this page. The Questions begin on page 3 and end on
page 8. There are four blank pages towards the end and one behind this page for scratch work,
and they will not be marked at unless you indicate clearly otherwise in the question pages.
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1. (20 marks) Verify the identity

S0



2. (20 marks) This is a multiple choice question. Unlike all other questions in this exam, you
only need to indicate the correct answer, and no solution is required. Suppose p > 2q > 0.
How many ways are there of distributing p identical bags amongst ¢ persons so that everyone

has at least two bags?

(W) (351, B) (751 © (751, @) (73, ®) (), ) (529). ©) (7).

p—1 p—1 q—1

3. (a) (10 marks) Find a generating function for the number of integer solutions of 3z + 2y +
9z = r with z,y,2 > 0.



(b) (10 marks) Find the exponential generating function for the number of ways to distribute
r distinct pencils amongst five people with each person having an odd number of
pencils.



4. (a) (10 marks) Solve the recurrence relation:

ap = 201 + n2, ap = 3.



(b) (10 marks) Solve the recurrence relation:

n
Ung1 = Y QiGn_i, 1 >0, a0 =1.
i=0



5. (20 marks) How many ways are there of arranging the letters in COMMITTEE so that the
two M’s are bunched together and O occurs before C?



This page has been left intentionally blank.



This page has been left intentionally blank.

10



This page has been left intentionally blank.

11



This page has been left intentionally blank.

12



