


Lecture

Recent developments on stability results
.

• L - Pikhurko - Sharifzadeh - Staden

Aeabmatized pf , giving suff, cord . guaranteeing
Perfect stability , application on inducibility problem

.

• Balogh - Clemen - Lauro - Lidicky - Pfender

Making Kra - free graphs r-partite
• Exact stability for Turin 's thin

Korañdi - Roberts - Scott
.

§ Stability method

Tackle an extremal problem

-

Step 1 : obtain asymptotic result ;
stab .

method } - Step 2 = Obtain stability result I

- Steps : Stability ⇒ exact
.

As an illustration
,
we prove the following special

case of -1hm
.
. . ( colon -critical )



Thin For large n
, excn.cz/c+.)-- ¥5 .

• Step 1 : ESS

• Step 2 : E- Sim stability .

Lem-1 Let 270
,
there exists no sit . TFH for n≥%

.

Let G be an n- vertex Cut
,

- free graph .

If e. (G) ≥ ¥ - in ,

⇒ then G can be made bipartite by

removing ≤ 54h2 edges .

Pf- (Thin) Let G be an n- ux extremal Cake,
-free

graph . Loner bound e (G) ≥ e( Tmz ) - ¥4]
.

high
Upp_bd :

• first reduce it to graph w./ 1min deg
.

c 7- G'EG w/ IG 't ≥ % and

JCG ' ) ≥ ⇐ - E) IG 't
.

PI : Repeatedly remove low deg uxs
.

Exer
. ☒



• Let VCG
'

) = ✗ v4 be a Max- out

for G
'

.

✗ Y

By stability ⇒ egik-eo.LY ) ,≤ 54442
⇒ 1×1=141--4 -1233rem .

Otherwise
,

ECG
'

) ≤ 1×1141 -1%1×7+8,14)

≤ 4¥-4994nF -154mHz
≤ ¥1- seen'T E

• Next
,
we show DIG '[✗ ]) ,A(GEY])

supp .

7- see ✗ w
./ ≤ 3 In'

dcx
,
×) > 35in

'

.

✗ Y

Max - cut ⇒ dcnit ) ≥ DMX) ?⃝?⃝en .

> 3km
'

.

G'[ NK.N.NK.tl]



is Prue - free as G
'

is Cake
,
-fee

Endo's - Galla: ⇒ e( ✗ 1,4 ' ) = 0,4)

⇒ eco
' )≤ 1×1141-11×4144 - Qin)

+ SEK'%
≤ (n' 12
4-

- ZEN )2 £

• Supp -7 edge uu c- ✗ ( same Pf for 4)

Take wi
,

- " sway C- ✗
.

✗ Y

• DIG '[✗3) ≤ 3rem '

• " " " " = "%⇒ʳ" .• SCG '

) ≥(E- E) n ' w
.
.

⇒ see ✗ WE,

dcx ,Y1 ≥ 816
' ) - D /Gtx))

≥ 11-2-48 )n '

≥ (1- rose ) 141

⇒ UN , Wi , . .
-

, we
,
have ≥ (1-2016+1) B) 141



common neighbors in Y

⇒ Conti
.

£

Thus
, G1 is bipartite .

ECG ) ≤ eco
' ) + [ It - e) i

<
i

-4
if n'< n

.

G-

⇒ G'= G bip . ⇒ G=Tn,É?

§ Kr - free graphs w/ high min deg .

Tim/Andras Fai - Ended's- So 's)
t n - ux

,

Kr - free graph G

if 8 (G) >
3

n ⇒ G is X-D - partite
3r -4



For the D- case

The H n - ox D- free 816 ) > 25m
⇒ G is bipartite .

0
• Tight : consider 5h

8-8PI : • Supp .

G is not
4s %

bipartite

⇒ G has an odd cycle .

C
Take an odd cycle nw

./ minimum length
, say

w./ ( se , , - .
-

, set)
ux set

Note that
i) C has no chord ↓

minimality
⇒ i;) every * ve VIC [ .

• c
↳ ≤

enemyin C



t≥ -5 odd

• -2 does > 14.2¥ = zn

REC

• I dcr )= 2eG(✓(G) + eglvccivlc )
✗ C-C

≤ 21-+2 /n - E) = 2n

For the general case , we will present

a short pf by Brandt
.

Def_ ( 5- wheel - like graph wr.ie
•v ← top ux • V - Q

,
& Oz

f- 2
° Q

, , Oz cliques size R2

IQT-r-z.IQ.net --k

11¢
""
are ◦ ≤ k ≤ r - 3

•-0

• W
' ~ QI W

4,0 •

w
' % ← bottom edge

• " ^ Q2

Was .o= Cs
,
Wa

, ,
= ¥k
HI

.



We need the following obs
. extending

the fact that
every maximal D- free

graph B either bipartite or contains

a 5- cycle .

Prof G maximal Kr - free
.

If G is not F- 1) -partite

⇒ then G contains a 5- wheel like
graph .

A- : • If G is complete partite

⇒ # parts ≤ r- l as G is

Kr -free

{
.

• As G is not complete partite

⇒ G- is not union of cliques

⇒ I has an induced path Pz
V

w.gl?FTwz



⇒ G ha,
7- Kr-2

•
✓

:
an induced JP ⇒ '

.w.I-i.us
As G is maximal Kr - free

.

iE{ "B Ncv ) a Nfwi ) contains a Kr
-2

for otherwise Gtvwi is still Kr - free
.

⇒ 5 - wheel- like Wr ,k
. ?⃝

.


