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Exercise 27a) Show that for any set P of n points in R

2 there are at most O(n3/2) pairs of points in �P
2

�that have Eu
lidean distan
e exa
tly one. (Hint: Show that the unit distan
e graph doesnot 
ontain K2,3 as a subgraph.)b) Show that for any set P of n points in R
3 there are at most O(n5/3) pairs of points in �P

2

�that have Eu
lidean distan
e exa
tly one.
Exercise 28a) Let G = (V, E) be a graph with average vertex degree at least 2k. Show that there existsa subgraph H in G in whi
h every vertex has degree at least k.b) Let T be a tree on k verti
es. Prove that n(k−2)

2
� ex(n, T) < nk, for any n 2 N su
h that

n mod (k − 1) � 0.Remark: The lower bound is 
onje
tured to be tight.
Exercise 29Consider the �nite �eld Fp for some prime number p and de�ne a graph Gp = (Vp, Ep) on thevertex set Vp = F2

p \ {(0, 0)}. Two points (x, y) and (x 0, y 0) from Vp are 
onne
ted by an edgein Gp if and only if they are distin
t and xx 0 + yy 0 � 1 mod p.a) Prove that Gp does not 
ontain K2,2 as a subgraph.b) Show that |Ep| � 1
2
(p − 1)(p2 − 1).
) Con
lude that ex(n,K2,2) = Ω(n3/2).Remark: Together with Homework 9 it follows that ex(n,K2,2) = Θ(n3/2).

Homework 9a) Let G = (V, E) be a graph whi
h does not 
ontain Ks,t as a subgraph, for any s, t 2 N.Prove that ∑
v2V

�d(v)
s

� � (t − 1)
�|V|

s

�.b) Prove that for any s, t 2 N there is some 
onstant c = c(s, t) 2 R (i.e., c depends on sand t but not on n) su
h that ex(n,Ks,t) � cn2−1/s, for any n 2 N.
Homework due: 19.11.2009, 11:00AM.


