1. (20 points). Let F, be the nth Fibonacei mumber. Thus, F1 = 1, F; = 1, and
E = F, o+ F,_; for n > 2. Show using induction that the statement P (n):

(Fm—l)z —FFye= (” l)n

is true for all n > 0. Show all your steps and use complete sentences.
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2. (20 points). Let X = {1,2,3} and Y = {a,b,c}. Show that if a function f: X =Y is
one-to-one, then it is onto.
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3. Let X = {a,b,¢,d}, and let R be the relation

{(a,a), (b,b), (c,0),(d,d), (a,}), (a,¢), (a,d), (b, a), (b, c), (b, d), (¢, d)}

3.a. (10 points). Carefully draw the digraph of . Label the vertices, but not the edges.
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3.b. (10 points). Which of the following properties does R have? (Just circle them.)
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4. Consider the string COMBINATORICS.
4.a. (10 points}. How many reorderings of the string are there?
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4.b. (10 points). How many reorderings of the string are there where no two C’s are
adjacent?
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5. (20 points). Consider a deck of 52 cards consisting of 4 suits of 13 cards each. Suppose
that each suit has a unique card labeled A, the ace if you like. How many 5 card hands
contain exactly two suits and exactly one ace?
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