Quiz
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Problem 1: Let S be the set {1,2,3,4, 5,6}

(a) How many subsets of S are there which contain 5? Prove and explain your answer in
words.
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(b} How many subsets of S are there of size 3 (i.e. subsets with exactly 3 elements)? Prove
and explain your answer in words.
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Problem 2: There are 15 cities you would like to visit, but over summer break you
only have time to visit 5. How many different ways are there to visit 5 of these cities and

then return to Davis (different orders count as different ways because your routes will be
different)? Prove and explain your answer in words.
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Problem 3: Prove that A\ (BUC) = (A\ B)N{A\ C}.
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Problem 4: Prove by induction that the sum of the odd numbers
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Problem 5: For 0 < k£ < n, we defined n choose £ by the formula

It is not obvious from the definition that this is an integer.

Prove that (}) is an integer by induction on n.

To do this, it will be very helpful if you first prove (without induction just arithmetic)

the formula
ny n-—1 n—1
A =GI)+ ()

{You can use the formula w‘hout proving it for partial credit.)
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