


Lecturing

Define Terrain density for k - umf hyp .

in an analogous way.

¥ :
show that for any he - graph H

,

its turan

density exists
.

Major open problem
--

Determine Terrain density for

tetrahedron KP )
,

the 3-unit complete hyp .
on

4 us
.

RmK_ : Although the Turin density is unknown for

most of the hyp .

,
the supersaturation phenomenon occurs

for hyp .

:

Prove supersaturation for hyp .

We have seen supersaturation in graphs it./

edge density above the extremal one .

What about graphs with edge density right below

the extremal density ? Stability
It turns out such graphs are structurally close

to the (unique) extremal graph .



Tim (Erdos's - Sinonouits) V-2 >0 and graph H with

✗(H)- r-11
,
7- no = no (2,1-1) S.t. TFH for all n > no

.

Let G be an n -x H - free graph .

If ECG ) ≥ ( 1- ÷ -☒ (E)

⇒ then G can be made r- partite by removing ≤ 5in
'

edges

and / E- (G) AECTn.rs/ ≤ 8km2 .

↑
ADB : = (AIB)U(B)A)

symm . difference

§ Perfect stability for cliques

Tim ( Fiiredi 15) Let G be an n -ex Kr+
,

- free

graph with e. (G) = eltn ,r) - t .

Then G can be made r-partite by removing ≤ t edges
.

( ie .

7- GÉG
,
ECG

'
) ≥ eco ) - t

,
XCG ' ) ≤ n)

Furthermore
,
there exists a complete r-partite graph K w./

✓ (K ) = VCG ) sit. / ECG ) DECK ) / ≤ 3T .

.

Rink :
1) The Perfect stability does not have E

,
no

,

it works for ell n and t
.



2) It gives a linear relation between the

edit distance E- (G) DECK ) and e(Tnr ) - e (G) .

E✗_ (D) Let K= kn
, ,

. . .

,nn
be an n- vertex complete

r-partite graph with elk ) ≥ e(Tnr) -2T .

Show that I (ni - %} ≤ 4T and that

/ E- (K) A E(Tnr ) / ≤ 2h - ftp.

The pf uses a degree major izatson argument of Endo's
.

It suffices to find Tim ( Fiiredi 15) Let G be an n -ex Kiri - free

graph with e. (G) = elTn,r) - t .

a partition ✓ (G) = V10 -
_ 'UVR

Then G can be made r-partite by removing ≤ t edges
.

St
. Éealvi ) ≤ t

i=l

• Let xj✓b%
>

a vertex of maximum deg .

Let V. = VIN ten) and T, = Nce , ) 4¥ :{ 7¥
• As doe ) ≤ dog ) KEV

, u¥⇒⇒ Nitwit ≥ -2dm)=eMÑi ) -12%14) V1
KEV

,

• In general , let Ñ=V and
see be a vertex of maximum

of

deg .
in G[V7 ,]

,
let Vi=Vi_,\NKi ) and



VI. = Jinn Nlsei ) .

se C-Vi
the

Then Ki C- Vi ,nd( se ,Ñ;) ≤ IF / by name of ni

⇒ Ivi / IT. / ≥ -2 dlx ,
= elvi.fi )+zeG(Vi )

(A) -
-

seek .

At the end of the process ,
we get a partition

✓ = V10 - ' ' OVS
.

Note that s≤ r as

KI
,

' ' '

> Ks form a clique . µ
and G is Kr+

,

-free
.

V1 V2 Vi Us

# inner edges• Summing up * ) ⇒ ↓
- Élvillñy ≥ e. (G) + Éeolvi)etn.ir ≥ elkmi.lu#d-i=

, n

⇒ Éeolv;) ≤ etnr) - ECG)=t
.

i= ,

we leave the
"

Furthermore
"

part as exercise
. ?⃝

Rmk_ :
The degree majorization argument of Endo's

is useful also for hypergraph
,

see Mubayi roof
[A hyp . extension of Turin then

. )



• Deriving Endo's - Sinomaits Stability from Furedi Stability
for cliques and removal lemma

.

(em_ ( Rnzsa - Szemerédi removal lem)
w./ ✗ (1-1)=-1

2>0 and graph Hn, 7- no - no (4.1-1) S.t.

TFH for all n≥ no
.

Let G be an n -vertex H - free graph
.

Then G contains a Kt - free subgraph G
'
w ./

ECG ' ) ≥ e (G) - ✗ n
'

.

Tim (Erdos's - Sinonouits) V-2 > 0 and graph H with

Pf- ( E- Sim stability) ✗Apart
,
7- n◦=n◦( 2. H ) sit

.

TFH for all n > no
.

Let G be an n - x H - free graph .

• Apply removal lens If eco ≥ ( 1- ÷ -all:) 3

⇒ then G can be made r- partite by removing ≤ ¥nn' edge
on G

,
we get

and / E- (G) AECTn.rs/ ≤ 8km2 .

G ,
E G S.t.

• ECG , ) ≥ e. (G) - in ≥ ein ,r ) - 22h2
{
• G , is Kra - free

• By Perfect Stability for cliques ⇒ G
,

can be made

f- partite by removing ≤ 2in edges ,

i. e.

⇒ G can be made r - partite by removing ≤ 3in
edge ] .



lie . GZEG, EG ,

ear ) ≥ ECG ) - 3in
-

and G
,
is r-partite

≥ e(Tn,r ) - 44h2

⇒ 7- complete r-partite K s.t.

/ E- (G) DECK ) / ≤ 8hr2 .

Use Exer (B) to show / ECG )DE(Tnr ) / £8Bn ' .☒,


