


Lecture 18

·

missing-theeshall distinct vs U, . . . , KE-GA
sit. (i) each Wing >W) is a light edge;

N*(ni,uj,02) = $(ii) A distinct sigh,
s
G

common neighbold

(iii) FicSt-D, (Narn....willbe)"1Al.
Idea: use locally denseness to

find Ui one by one.

· Take a bone mamas gig gu, has at least the average #light
edges incident to it.

can =>#light edges incident us flatfla
Suppose now we have found h.

.

. .

. it, a

for some 2112+-1.

· NwBysiii Us: =N(n.....i *
large NwSun)



Mols (see
it
IA).

⑭Let Be Wo be the set of

as that have a common

neigbe (in 2) with U.Me

for some it?" < i-1.

· isKsMol
as cntss1m.

Note that Ho\BK, E/Uol>=(ael"IA
7 oth

So Cor to HoLB 5

=> a typical us there has i tellshe↑

Ca;)

↳ (is)"IAl
light neighbors in U01B. @



&K. Dense constructions of KI-free grouphs

could have important applications to the study of

psenderandom graphs.

ledge
· Alon 90s I1-0x

· density =i lv)-

· D-free
and a pseudorandom.

Much denser from one would get from Gu,p)
densityI around (i)

- 1-1x
· Ambrivlevich.- K-free density=02 (n -21)

pseudorandom

Condon: alternative dense pseudorandom A-free graphs

by 'unsubdividing' cs-free graphs.

Ref Green a hypergraph H, its subdivision

is a hip. Graph subtle on

partierdiis~ (H) WYE(H) and vGUCH), GEIN)

~ne if wea



*r-graph H

Lanj (Condon-Lee) X r > 3
I

zaso 9.X.
M

2- Y - a
excn, sub (H)) Im

↑

&Hi reportite runof (C-2)

via reduction them

of Enos shehe result a Q3.
ex (n. sub (k8i)) =O

H (

higcases - linear hypergraph

a

g
*

Kar

⑮3)
#Cong Hyr-degenerate => ex(vc H)=0 *

bip.

Alon-Krinlevich-Sudakon: On



⑤ Sidorenko's long.

Sidorenko's song is a conj
about

graph him.ineg. relating subgraphs densities and

edge density
A homomorphism, from it to6 is a

map
Real 3: UCH) -> U18) preserving adjacencies, i.e.
VuvGECH => Yu1YJVIGECG)

· H Kr means I has chr. *1W

Nation Hom (H, 2) = set of all hom

from H to G.

hom (H,0) = (Hom (H, 0) 1.

Yef. The home density of Hin G is

the fraction of maps that are home, i.e.

= (H ,G) =6
IVCGLINCH

-(K2,G) = edge density.



&j (Sidovenka) Let I be a bip.graph.

Then for any G,
e (H)

t (H.G) > + ( Kz,G) .... (*)

If G has n us and p=t (K2.6)=cal
1) ET hom SH, G) > mVCH! peCH
The RHS above is the expected Homep
So Sidorenko's caj. states that given edge density p,
the binomial random graph Glup) min. him density
of any hip. H.

known H
-

· Sidorenko 9) I trees
even cycles, Rs, t

· Hatami: hypercube

· Conlon-Fox-Sudakow: H w one a completely
joined the other part.

· Li-Szegedy Centropy



· blow ups 5) Condon-Leel
c)

· finite reflection gp....

Rank: Ibip is necessary.
-

Consider H=Kg, 6 = K2

O = + (H, 27 (, + 112. a)
C*

= t

E (R2, Kn)=

harmup by case.........
#s C:hom (P3, 6) >43p2

zaibiRail
now 182, 2) = dIEcecol pri (Es?)

3ain,"VEVIG)
S

Recal zeCG7
- & *

p= v = ph OL



8 In case

WTS concasripe aff
how (C,5) = 2 dn dyS

U.VGVIG)

GS x/Eden) = hom/Ps.6)
R veVIG

-how 183,2)

>Trp2)" = nPp" ⑧

·case: how (C, 6) >, np2k
1- Wx

Let A be the adi matrix of 18. (real & symn)
and so A has real eigenvalues (7,2,12,... In

Ephom (Cy, c) = #closed 26-walks in G

=to (A2K
=Inck

By Courant-Eicher, M.C, d(C) (average deg)



how (cm. 6 =22 xIacope

( das=up=22875)>up-G
Opecase: Mobius band K55) Po

(remove edges of 40 from K5.5.)


