You can use all results proved in classes, but if you want to use some homework problems then

you need to give a full proof.

1. Find the coefficient of " in the product
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where n > () 1s an integer. Your answer should be in closed form.

2. Let t > 2 be a fixed integer. Let S;,8,,...,8, be n subsets of [n]| such that for any
1 €i1< 3 <n, we have
IS;NS;| <t -1,

Prove that there exist some set \S; and some absolute constant C' satisfying that |5;| < C'vViE - n.
3. How many permutations 7 of [2n] are there so that no odd munber is mapped to itself?

4. Let X = {x;,...,7,} where r; € R for each i € [n]. A subset S of X is called nonnegative,
if the sum of the elements cantained in S is nonmegative.  Find the minimum number of

nonnegative subsets of X = {x,....,r,}, subject to the condition that
.Tl +-TE T + In_ :E D.

And then give an exaunple which achieves this minimum.
For example, if X = {x,, 29,23} with 2; = —4, 29 = 1 and z3 = 4, then the nonnegative
subsets are:

{z2} {23}, {71, T3}, {22, 23}, {21, T2, 23}

%

5. Let n > 3. Prove that any n-vertex graph G with at least | ®-| + 1 edges contains at least

|5/ triangles.



