


Lecture 9

Previously : · C
, Rs.t(RST) · Can

& Regularization

A Lemma of Erdos-Simonovits allows us to work

with almost regular graphs for bipartite Turan problem.

A graph G is R-almost-regular if

A(G) = K . J(G)
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Let G be an nrwx graph with (G) c . n
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Recall RST :

***

ex(n , r
,
+) = O (n2

- Y)
-

Ihm (Fredi , Alon-Krivelevich-Sudekor)
H

Let H be a bip , go c) bipartition y ⑧--
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Rank : extends RST.



Def In a bip . graph w UVW,
- Oa subset RCW (or RCU) is

Called (r, h) - rich if r-set RCR

has 7
, h common neighbors.

Propl Even a bip , go G w/ bp. UuW,
--

it W contains an Cr > h)-rich set
-

of size h = G contains any On
how bip . H WY max deg w on one side.
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The next prop . finds a rich subset in an asymmetric

bip . go w
. / large degree.
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Let G bip .
on UW, us inU have deg h
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Of shall find such rich set in W

a neighbord of a ux in U.
U ->O-yo OR-

· Take a maximal partial map = h
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C : u-> ( I S
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· if Y(u) = RE() , then REN()
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*
(R) has size [h

Sie . we do not assign more than i colors to
any RL

·Y is injective ice. 19(4/1 & well.
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is not assigned to any reset inWe
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Note 19(T)) = h

we have colors assigned toT .

for 0 .2. Letting 4(b) =T ↳ maximality of 6. D



Ihm3 /Random zooming ,
Gilfernandez-Hyde-Lin
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=> G contains any h-wx bip. H J
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Exer : Thm3 => F-A-R-S.
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Idea : By Prop2
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suffices to find UCH
,
New

inducing asymmetric bip . or large deg on U'side

To find such U & W, we tandomly zoom

into a subset W'CW.

f .

Let =at
If (1 > 4h (2(WI)

,
replace it why a subset

of size exactly 4h/2/R => (D) holds & P = 1



· Let WICW be a p-random subset of W

Where each ux in W is chosen wi/ prob. p indep of
others.

· For U
,
Xu := dj(u ,
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WE N(u)

sum of indep .
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.
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low-tail Chernoff
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newE Xu = p . d(u) > p . d

pa/122 =

Pr(Xn > Pa/2) e
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Let U = qu + U : Xu > P9/23
Claim Pr(/W/2P/W) + Pr(1UY < /) < 1~

· Claim => with positive probability none of these two

events happen .
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+ (B) => (u1 > h/ml)



· Choice of U deg to W , Ph

Of Claim (i) Pr(/U/ </ ) =2 & /2
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As(w/d => EIWY = P(W) > pd > 40
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Pr((( > 2p(w)) =eY
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