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Do not open this packet until instructed to do so.

Instructions:
— Enter your Name and Student ID # before you start.
— Using the calculator is not allowed (and not necessary) for this exam.

— Any work necessary to arrive at an answer must be shown on the ex-
amination paper. Marks will not be given for final answers that are not
supported by appropriate work.

~ Clearly indicate your final answer to each question either by underlining
it or circling it. If multiple answers are shown then no marks will be

awarded.
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1. [5pt] Recall that H* = (m“f”l) counts the number of integer solutions
of
1+t Tp=k x>0
for all t = 1,...,m. Use double counting to prove that

H"' = HP + H" | + -+ HJ".

Sgé Ver. A
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2. [5pt] Use mathematical induction to prove that

m?3 4 2m is divisible by 3 for all integer m > 1.

ge@ Ver. /4 .
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3. [5pt] Prove that any set S C {1,...,120} with |S| = 61 contains two
numbers a and b such that a is divisible by b.

See  ver. A
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4. [5pt] Let m = 2021 and n = 110. Find integers a and b such that

am +bn = 1.
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5. [extra 2pt] Consider two possible moves —: (1,0) and f: (0,1). Count
the number of ways to go from (0, 0) to (6, 6) such that

e cach step is either — or T, and
e it touches the line L:y =z + 3. (AAEEI %K)

¢ (6,06)

(0,0)

Cee  Nor- A

[END]
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