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. (5 points) Page 15 #17 Find the number of 3-lists of the form (zq,z,x3), where

each z; is a nonnegative integer and z; + x5 + x3 = 10.
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(5 points) Page 23 #17 Find the number of 4-lists of the form (z1, 22, x3, x4) where

each x; is a nonnegative integer and x; + x5 + x3 + 44 = 15.
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(10 points) Page 32 #6 Give a bijective proof: The number of n-digit binary numbers

with exactly & ones equals the number of k-subsets of [n].
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\ (10 points) Page 32 #12 Let £ and O be the set of even- and odd-sized subsets of
/ [n], respectively. If n is odd then the set complement function maps sets in € to
sets in . Is this a bijection? Prove or disprove.
- VJ: t E anlO be o"'/-'-no(} ag above, ¥ Let Nn=2mtl, ferme V.
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O\ (10 points) Page 32 #13 This exercise outlines a bijective proof of the formula
J ((Z)) = (’”‘Z”l) from Section 1.1. Let A be the set of k-multisets taken from [n| and
let B be the set of k-subsets of [k+n—1]. Assume that the k-multiset {a1, as, ..., ar}
is written in nondecreasing order: a1 < as < --- < ay. Define f : A — B by
f{ar,az,...,ac}) ={ar,a2 + a3 +2,...,ax + k — 1},
This function, and proof, is originally due to Euler.
) Prove that the outputs of f are indeed k-subsets of [k +n — 1]. That is, prove
YY) that f is well-defined.
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§n+k-13 €[k+n-17 g,' \e.{,.,nchow is wel~defined.
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19 (10 points) Suppose there are 2n balls in a bag, where a are red and b are blue, and
| & a + b = 2n. One ball is removed at random and then teplaged. Then another ball

is removed at random. What is the probability that the balls are of different color?
Show that this probability is maximized when a = b = n.
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