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1. (15 points) Find all the possible numbers that can be formed by adding up 3’s and 11°s. Prove your answer
using induction.
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2. (15 points) ,
a) How many ways are there to arrange the 9 letters AAABBBBCC?
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b) How many ways are there to arrange, without having two D’s together, the 14 letters
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3. (15 points) Prove your answers using the pigeonhole principle.
a) How many people must be in a room in order to be sure that at least three of them have the same
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b) There are 20 people in a room. Each of them has a certain number, possibly zero, of friends in the
[} room (not including himself). Prove that there are two people in the room who have exactly the same

number of friends in the room.
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a) How many 5-letter words can be formed from the alphabet without repeating any letter?
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b) How many ways are there to pair off 8 women with 8 men at a dance? W
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5. (8 points) How many non-negative numbers less than a billion ha\fe' five 7°s? )
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6. (15 points) Let A = {1,2,3,4,5} and

R ={(1,1),(1,2),(2,3),(3,2), (2,2), (3,3), (4,4), (4,5), (5,4), (5,5)}.
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Answer the following three questions, with proof.
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d) Add three pairs to R which make it an equivalence relation. y
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7. (20 points) Consider a 2 x n checkerboard, with 2 rows of n squares each. such as this board with n = 5:

Let a, be the number of different ways to cover the 2 x n checkerboard with dominos. By a domino, we

mean two squares joined together: B or Dj

For example, aq = 5, because there are five different ways to cover a 2 x 4 board with dominos:
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ﬂo} a) Findﬁag, a3, and as (draw pictures in support of your answer).
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["@_‘ b) Can you guess a relation between a, and another sequence that you’ve seen before? Use induction to
h prove that your guess is correct.
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