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Instructions:
e There are 8 problems. Make sure you are not missing any problems.

e Explain your answers using complete sentences. Writing a number alone is
not enough to earn full credit.

e No calculators, books, or notes are allowed.

e Do not use your own scratch paper.
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1. (5 points) How many ways are there to form distinct strings using the letters
in the word “differentiation”?
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3. (10 points) Let N be the set of nonnegative integers; i.e., N 10423 .k
Recall that P(N) is the set of all subsets of N. Define a relation R on P(N) as
follows: we say (A, B) € R if and only if A C B. Is R an equivalence relation?
Is R a partial order? Prove both of your answers.
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4. (15 points) Let A and B be finite sets. Let f: A — B. (This means f is a
function from A to B.)
(A) (5 points) Define a relation R on A as follows: (z,y) € R if and only if
f(z) = f(y). Prove R is an equivalence relation. ' '
(B) (10 points) Assume f is one-to-one and onto. Prove that A and B contain
the same number of elements.
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5. (10 points) Let X = {1,2,3,4,5,6,7,8,9,10}. Let ¥ = {1,2,3,4,5}.
(A) (5 points) How many distinct functions are there from X to Y?
(B) (5 points) How many distinct one-to-one functions are there from X to Y'?
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6. (10 points) Let n > 1 be an integer.

/ (A) Prove

n
et > C(n,k)=2"
1 _ : k=0
by using the binomial theorem. (3 points) (Remember that > ;_ C(n,k) =
C(n,0) +C(n,1) + C(n,2) +-- -+ C(n,n).)

(B) Prove the same statement WITHOUT using the binomial theorem. (7
points)
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7. (10 points) If z;,z,,...,2, are real numbers in the interval [0, 1], prove that
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