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Instructions:
e Verify that your paper contains 5 questions on 6 page (including this page).

e Electronic devices such as calculators, cellphones and iPods must be turned off and
kept inaccessible during the test.

e Please keep your Ryerson photo ID card displayed on your desk during the test.
e In every question show all your work. The correct answer alone may be worth nothing.

o Delete all irrelevant and incorrect work because marks may be deducted for work which
is misleading, irrelevant or incorrect, even if steps for a correct solution are also shown.

e Please write only in this booklet. Use of scrap paper or additional enclosures is not
allowed. If you need more space continue on the back of the page, directing marker
where the answer continues with a bold sign.

e You may assume the following formulas:
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Recall the definition of divides:

a|b<« Im € Z such that b = am.




1. (12 points) For each of the following, either draw a graph with the specified properties,
or else explain why no such graph exists.

(a) (3 points) Simple graph with five vertices of degrees 1. 1, 2, 2, 4.

(b) (3 points) Graph with six vertices of degrees 1, 1, 2, 2, 4, 5.
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(c) (3 points) Tree with six vertices and six edges.
Docs wot evst: o e with six vokbiws [ oy
Fve sdpes
¢ LAges.

(d) (3 points) Full binary trec with four internal vertices and five leaves.



2. (9 points) Use mathematical induction to prove that 9" — 2" is divisible by 7 for all
integers n > 0.
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3. (6 points) Does the following graph have an Euler circuit? If so, find one. If not,
explain why not.
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4. (5 points) Determine whether the following graphs are isomorphic. If so, give an
isomorphism. If not, explain why not.
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5. (8 points) Consider the sequence defined recursively by
ax = 3 + 2a,-1 for all integers k > 2, a; =1

(a) (8 points) Find a,, a3, as. Keep your intermediate answers as you will need
them for the next part of this question.

Ay = 3+3'i‘:3+31‘5

Ay = 3+0(3+9)7 3423427 =13
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(b) (5 points) Use iteration to find a general formula for a,. (You may work out
additional terms if you wish.) Simplify your answer as much as possible, showing
your work. Your final answer should not contain a summation symbol or an
ellipsis (---).
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