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7.4 2016 £, Bk

1. Find the coefficient of =™ in the product

o " - kan—k (T k
(o) (s (1))
k=0 k=0
where n > 0 is an integer. Your answer should be in closed form.

2. Lett > 2 be a fixed integer. Let S1, 52, ...,.S, be n subsets of [n] such that forany 1 < i < j < n, we
have

1508, <t—1.

Prove that there exist some set .S; and some absolute constant C' satisfying that |.S;| < C Vi-n.

3. How many permutations 7 of [2n] are there so that no odd number is mapped to itself?

4. Let X = {x1,...,2,} where z; € R for each i € [n]. A subset S of X is called **nonnegative**
if the sum of the elements contained in .S is nonnegative. Find the minimum number of nonnegative subsets of

X ={x1,...,x,}, subject to the condition that
T+ T2+ ... +x, >0.

And then give an example which achieves this minimum.

For example, if X = {z1,x2, x5} with 21 = —4, x5 = 1 and x5 = 4, then the nonnegative subsets are:

{x2}’ {.’L‘g}, {1‘1, 31‘3}, {.’L‘g,ﬂ?g}, {xl,m% 31‘3}-

5. Let n > 3. Prove that any n-vertex graph G with at least {%QJ + 1 edges contains at least L%J triangles.

7.5 2020 £, HiK
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7.6 2023 £, Bk

B)&E 7.6.1. 1. SRl v e [22,34], HAFEBIT (v,6,1). KiE: v = 31.
2. 45 PG(3) 5 AG(3) 1) explicit construction.
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