
Homework 2

1) Prove that a graph with n vertices and e edges has at least e
3n

(4e − n2)
triangles.

2) Let S = [mn] and suppose that S is partitioned into m sets A1, . . . , Am

each of size n. Suppose that B1, . . . , Bm is another partition of [mn] into
sets of size n. Show that the sets Ai can be renumbered in such a way that
Ai ∩Bi 6= ∅.

3) Let A ⊂ 2[n] be an intersecting sperner family such that A ∪ B 6= [n] for
every A,B ∈ A. Prove that

|A| ≤
(

n− 1

bn/2c − 1

)
.

4) Let x1, . . . , xn be a collection of reals numbers each at least 1. For A ⊂ [n],
let xA =

∑
i∈A xi. What is the maximum number of such sums that pairwise

differ by less than one.

5) Let n2 + 1 points be given in R2. Prove that there is a sequence of
n + 1 points (x1, y1), . . . , (xn+1, yn+1) for which x1 ≤ · · · ≤ xn+1 and y1 ≥
· · · ≥ yn+1, or a sequence of n + 1 points for which x1 ≤ · · · ≤ xn+1 and
y1 ≤ · · · ≤ yn+1.
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