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Romsey wnumbers 1/1s

Write G—H if in every red —blue c.c\ourina, of +he ealaes of G there is
0. monochromatic (=ved ov blue) copy of H.
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Romsey wnumbers 1/1s

Write G—H if in every red —blue c.c\ourina, of +he ealJes of G there is
0. monochromatic (=ved ov blue) copy of H.

Ega. K’ = K3 @
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Romsey wnumbers 1/1s

Write G—H if in every red —blue c.c\ourina, of +he ealJes of G there is
0. monochromatic (=ved ov blue) copy of H.

The ‘Ramseknu.w\\mr of His
C(H):=wmin] N: R ,—> H}.

Eq. K5 K, @ but Ky —Ks.
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Romsey wnumbers 1/1s

Write G—H if in every red -blue c.c\ourina, of the ealJu of G there is
0. monochromatic (=ved ov blue) copy of H.

The ‘Ramseknu.w\\mr of His
C(H):=wmin] N: R ,—> H}.

E‘a. K5 ~- K3 @, bu-|' KG —9K3. SO f(K3)=6o
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Romsey wnumbers 1/1s

Write G—H if in every red -blue c.c\ourina, of the ealJu of G there is
0. monochromatic (=ved ov blue) copy of H.

The ‘Ramseknu.w\\mr of His
C(H):=min] N: K,,—-BH}.

E'a. K5 ~- K3 @, bu-|' KG —9K3. SO f(K3)=6o

G >H: n every s-c.olaurina_ of G Ythere is a wmovno copa of H.

The s-colour 'Rams%number of His rg(H)= min N: IKy-5 H?.
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Easg bounds on 'Pamscé numbers of paths 2/1s

Gerencser -Gyarfds ‘6%, r(F,)= la':_:!'l]
s v

(=@

N, v
poth of \ev\a-“n n " L?l
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Easg bounds on 'Pamscé numbers of paths 2/1s

Gerencser - Guarfds ‘6%, (P, W)= [ﬂ;.:tl]
v v

(=@

N, v
poth of \ena-“n n " L?l

What is s(Ry) for $23°
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Easg bounds on 'Pamscé numbers of paths 2/1s .

/ / - |
Gerencser - Ggarfas ‘\6*. v %43 = [&’f_] m

poth of \ena-“n n

What is s(Ry) for $23°

¥ (3(?“-;4) % (s-\n:

affine plane

Shoham Letater An iwprovewark ow Rincael's conwvedred wwkdmj wmethod 23 A‘wil Q004




Easg bounds on 'Pamscé numbers of paths 2/1s .

(=@

Gerencser—Guarfds ‘6% . r(R)= [ﬂ;.:tl]
U : O
2

poth of \ena-“n n "

What is s(Ry) for $23°

¥ (3(?“-;4) % (s-)n:

affine plane

¥ Cs(R,) $sn4:
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Easg bounds on 'Pamscé numbers of paths 2/1s .

(=@

Gerencser —Gyackds ‘6%, (P 2= la':_:!'l]
U : R
2

poth of \ev\a-“n n "

What is s(Ry) for $23°

% (R 2 (s-)n:

affine plane

¥ Cs(R,) $sn4:
In on s-u\ourina of Rgpy s the wajori¥ly colour has average

olea N
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Easg bounds on 'Pamscé numbers of paths 2/1s

Gerencser-Guarfds ‘6. r(B,)=|20t
c yar ( " ) l o ] m

D
poth of \ev\a-\h n =

What is s(Ry) for $23°

% (R 2 (s-)n:

affine plane

¥ Cs(R,) $sn4:

In on s-colouring of K, , the wajori¥ly colour has average
o\ea 20 = (Ecdos—Gallai 'sa) it contains a Puy. []
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Three colours 3/ 1s

Figaj- Zuczak ‘03: (R.,,)F an.

anff-as-Puszm\eo Sirkoaq Seewerédi 0z : (R =
(-?or \arae, n)

Nyl v even
an  nodd.
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Three colours /15

Figaj- Zuczak ‘03: (R.,,)F an.

Gyarfas-Ruszinled ~ sarkaaé - Seemerédi ‘0z : O3 R =
[V
(-?or \arae, n)

Nyl v even
an  nodd.

Beth papers used an idea of Luceak (*99) velatin Qm\sea, nuwbers
of paths| cycles +o similar notions for Cownecteol ma{-clniuag.
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Three colours 3/ 1s

Figaj- Zuczak ‘03: (R.,,)F an.

Gyarfas-Ruszinled ~ sarkaaé - Seemerédi ‘0z : O3 R =
[V
(-?or \arae, n)

Nyl v even
an  nodd.

Beth papers used an idea of Luceak (*99) velatin Qm\sea, nuwbers
of paths| cycles +o similar notions for Cownecteol ma{-clniuag.

A connected mo&dnila_ sa ma-l'd\ina, . ﬁ ° {S
contained in a connected component.
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Three colours 3/ 1s

Figaj- Zuczak ‘03: (R.,,)F an.

Gyarfas-Ruszinled ~ sarkaaé - Seemerédi ‘0z : O3 R =
[V
(-?or \arae, n)

Nyl v even
an  nodd.

Beth papers used an idea of Luceak (*99) velatin Qm\sea, nuwbers
of paths| cycles +o similar notions for Cownecteol ma{-clniuag.

A connected mo&dnila_ sa ma-l'd\ina, . ﬁ ° S
contained in a connected component.

Shoham Letater An iwprovewark ow Rincael's conwvedred wkl«uj wmethod 3 A\wil Q004



Three colours 3/ 1s

Figaj- Zuczak ‘03: (R.,,)F an.

Gyarfas-Ruszinled ~ sa.-kaaé - Seemerédi ‘0z : O3 R =
[V
(-?or \arae, n)

Nyl v even
an  nodd.

Beth papers used an idea of Luceak (*99) velatin Qm\sea, nuwbers
of paths| cycles +o similar notions for Cownecteol ma{-chinag.

A connected mo&dnila_ sa ma-l'd\iv\a, . ﬁ ° S
contained in a connected component.
A mono COnnec{'eo[ ma'l'd\ina_ S a mql'cln;na_ M

contained in a mono connected compoment. i omnected mockching on 4 s
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From connected mah.hinas Yo paths 4/1s

Jet CM(n) be +he Famila of cownected wmotchi vas O 21 VS,
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From connected mah.hinas Yo paths 4/1s

Jet CM(n) be +he Famila of cownected wmotchi vas O 21 VS,

Write G -5 CM(n) € in eve.ra s-Coh:urina of G +here is & mono
connecteol vnai-dniv\g on 2n vs.
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From connected mah.hinas Yo paths 4/1s

Jet CM(n) be +he -Fam'tla of cownected wmotchi vas O 21 VS,

Write G -5 CM(n) € in eve.r& s-mlourina of G +here is & mono
connecteol wwd-chiv\g on 2n vs.

Obs. Tasr contains a CM(v).

G Q@ g—@ i ——@
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From connected mah.hinas Yo paths 4/1s

Jet CM(n) be +he -Fam'tla of cownected wmotchi vas O 21 VS,

Write G -5 CM(n) € in eve.r& s-mlourina of G +here is & mono
connecteol wwd-chiv\g on 2n vs.

O__Lso ‘Pn." C“““i“s a CM(”). So 'c‘ K"—L"P'H.‘ "'b\eﬂ K"'_‘—’ CM(“\O

G Q@ g—@ i ——@
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From connected mah.hinas Yo paths 4/1s

Jet CM(n) be +he Famila of cownected wmotchi vas O 21 VS,

Write G -5 CM(n) € in eve.ra s-Coh:urina of G +here is & mono
connecteol vnai-dniv\g on 2n vs.

O__Lso ‘an.‘ C““aiﬂs a CM("). So 'c‘: K"—L"'P"...‘ "'L\e'\ K"'_‘—" CM(“\O

G Q@ g—@ i ——@

Luczale '99: Hhe converse almost holds.

Shoham Letater An iwprovewark ow Rincael's conwvedred wwkdmj wmethod 23 A‘wil Q004



From connected mah.hinas Yo paths 4/1s

Jet CM(n) be +he -F'am'ula of cownected wmotchi vas OW 21 VS,

Write G -5 CM(n) € in ever& s-c.olourina of G +here is & mono
connecteol w\ai-dnivxa on 2n vs.

Obs. Tasi contains a CMI). So if K,—2->Ri then Ky—=— CM(n).

G Q@ g—@ i ——@

Luczale '99: Hhe converse almost holols.

Lewm ("Ptqa:j-fuc%ak '03).

lg— VE », larae n: V“almost COmPie'\'e"G on (a+éyn vs: G =5 CM(n ,
Then Y large n G (R) 4 (x+o(w)n,
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Sketch of proof of -'Fiaaé -fuceale lemma 5 / s

G

Ba Szewerddi's requlari{»g lemma , siven an S-Co‘ourina
G of Ry, BequiParliJ:iJon {v,,...,vk} of +he vs, where k O 8 O

s V\o’c--&oo-larse-or-'\-oo-small , st. For almost all iy
the edges ineach colour between Vi andl Vj are “random- like’, O O O
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Sketch of proof of Figa-Zuceak lemma

Ba Szewerddi's ceqularity lemma , given an s-Co\ourio\J
U

G of KN ) aequi‘mdiﬁon fV,_,...,V.,} of +Hhe vs ) where k

is wot-%oo-large-or-+oo -small, si. for almost all iy

the edges ineach colour between Vi anol Vj are “random- like'

H=auxiliary groph with vs [k}, edges i) where (V2 Vi) H

is vandem-like in each colowr, and ij is coloured b?
the mjoril-g, colour of G[Vi.Vﬂ.

Shoham Letater An iwprovewark ow Rincael's conwvedred wwkdmj wmethod 23 A‘wil Q004



Sketch of proof of Figa-Zuceak lemma

Ba Szewerddi's ceqularity lemma , given an s-Co\ourio\J
U

G of KN ) aequi‘mdiﬁon fV,_,...,V.,} of +Hhe vs ) where k

is no*--\oo-larse-or-'\-oo -small, si. for almost all iy

the edges ineach colour between Vi anol Vj are “random- like'

H=ouxliary graph with vs (ic), edges i) where (V, Vi)

is vandem-like in each colowr, and ij is coloured b@
the mjoril-g, colour of G[Vi.Vﬂ.

Then % H is almost complete
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Sketch of proof of Figa-Zuceak lemma

Ba Szewerddi's ceqularity lemma , given an s-Co\ouriv\J
O

G of Ry, aequiPar-iiﬁon {V,_,...,Vk} of +he vs, where k

is M—&oo-larse-or-+oo -small, sit. for almost all i:j

the edges ineach colour between Vi anol Vj are “random- like'

H=auxiliary groph with vs [k}, edges i) where 6/6' Vi) H

is vandem-like in each colowr, and ij is coloured b@
the mjoril-g, ¢olour of G[Vi.Vﬂ.

Then 4 H is almost complete
3% connected ma'\'dnlv\as in Hon wk vs e palks)c’cles in G on 2qn vs.
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Applications of Luczak's method 6/1s

Lem ("P\qui-fuc%ak 'D?).
IE VE s, large n: Y almost complete’ G on (wsfyn vs: G CM(n),

’ﬂnﬂ\_ Y Iarqe n: G(R)4 @&+o()n,
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Applications of Luczak's method 6/1s

Lem ("P\qui-fuc%ak 'D?).
IE VE s, large n: Y almost complete’ G on (wsfyn vs: G CM(n),

’ﬂnﬂ\_ Y Iarqe n: G(R)4 @&+o()n,

Aw\ica-l-ioas.
% Knierim-Su ‘i, 5(P.) $(s-"2)n
(we saw: (s-tn $Y5(R) S Sn)
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Applications of Luczak's method 6/1s

Lem ("P\qui-fuc%ak 'D?).
IE VE s, large n: Y almost complete’ G on (wsfyn vs: G CM(n),

’ﬂnﬂ\_ Y Iarqe n: G(R)4 @&+o()n,

Aw\ica-l-ioas.
% Knierim-Su ‘e, G(C.) S (s- '/.‘L)ﬂ Sor even n.
(we saw: (s-tn $Y5(R) S Sn)
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Applications of Luczak's method 6/1s

Lem ("P\qui-fuc%ak 'D?).
IE VE s, large n: Y almost complete’ G on (wsfyn vs: G CM(n),

’ﬂnﬂ\_ Y Iarqe n: G(R)4 @&+o()n,

Aw\ica-l-ioas.
% Knierim-Su ‘iq, Q(C.\ 5(s- ‘/.z)n Sor even n.
(we saw: (s-tn $Y5(R) S Sn)

% Jenssen— Skokan ‘20, (Cu)= 2*'n+4 Sor |ar3e odd n.
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Applications of Luczak's method 6/1s

Lem ("P\qui-fuc%ak 'D?).
IE VE s, large n: Y almost complete’ G on (wsfyn vs: G CM(n),

’ﬂnﬂ\_ Y Iarqe n: G(R)4 @&+o()n,

Aw\ica-l-ioas.
% Knierim-Su ‘iq, G(C.\ 5(s- ‘/z)n Sor even n.
(we saw: (s-tn $Y5(R) S Sn)

% Jenssen— Skokan ‘20, (Cu)= 2*'n+4 Sor |ar3e odd n.
»x Most ‘Ramsea-'\jpe results about paths and cycles From Qooo+ ...
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Applications of Luczak's method 6/1s

Lem ("P\qui-fuc%ak 'D?).
IE VE s, large n: Y almost complete’ G on (wsfyn vs: G CM(n),

’ﬂnﬂ\_ Y Iarqe n: G(R)4 @&+o()n,

Aw\ica-l-ioas.
% Knierim-Su ‘iq, Q(C.\ 5(s- ‘/.z)n Sor even n.
(we saw: (s-tn $Y5(R) S Sn)

% Jenssen— Skokan ‘20, (Cu)= 2*'n+4 Sor |ar3e odd n.
»x Most ‘Ramsea-'\‘ljpe results about paths and cycles From Qooo+ ...

Drawback: need to consider almost complete graphs.
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Applications of Luczak's method 6/1s

Lem ("P\qui-fuc%ak 'D?).
IE VE s, large n: Y almost complete’ G on (wsfyn vs: G CM(n),

’ﬂnﬂ\_ Y Iarqe n: G(R)4 @&+o()n,

Aw\ica-l-ioas.
% Knierim-Su ‘iq, Q(C.\ 5(s- ‘/.z)n Sor even n.
(we saw: (s-tn $Y5(R) S Sn)

% Jenssen— Skokan ‘20, (Cu)= 2*'n+4 Sor |ar3e odd n.
»x Most ‘Ramsea-'\‘ljpe results about paths and cycles From Qooo+ ...

Drawback: need to consider almost complete graphs.
Avmoainal. And cannot wuse induction @
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New result F/15

’IM (.t. O.I'-l-). Ve»o,lo.!ae n: Nu*s_)“—i-’ CMn) = VYn: (RS (ol.-\-o(c))ﬂ.
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New cesult

F/15

Tam (L, 21'+). VE?0,lacqge n: Kesgyn—> CM) = Yne (R € ([+ot)n.

We also prove similar rosults for

%

*

*

. where olifferent path \length are
QSSW\W\Q“T C 'Rdﬂ\sea V\M.Mhe\'s’ re,uireol for oli€ferent Zolours

CSC.‘QS, (odd c‘ljdes require an adolifional Conalﬂ-iow)
complete biparkite [complete multipartite | blow-ups of small graphs,

. . ey aolmit more convenient structure theorems
fractional connected Mo&chmgs. soﬁﬁ‘am be belter for applications )
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New result F/15

Tam (L, 21'+). VE?0,lacqge n: Kesgyn—> CM) = Yne (R € ([+ot)n.

We also prove similar results for
P .mu where dﬁeren{- length are
*  asymmetric 'Rmsea nuwbers, | requiced for dsCCerevd- lours

* CSC.‘QS, (odd c‘ljdes require an adolifional Conam-iow)
x Ccomplete biparl—'ul-e I cowmplete mul’dpoﬂii-e[ b\ow-ups of small arap\r\s ,

. . ey aolmit more convenient structure theorems
% Sractional connected matchings. oSt be better £or applications )

oo showing that every r-colourin of
Our approach can be used $o prove S*Ghl‘l‘s resu\*s (ki either %ow\'ams a?v\ono T or %as)

special structure.
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New result F/15

Tam (L, 21'+). VE?0,lacqge n: Kesgyn—> CM) = Yne (R € ([+ot)n.

We also prove similar results for
P .mu where olﬂ'eren{- length are
*  asymmetric 'Rmsea nuwbers, | requiced for duC('erewl' lours

* CSC.‘QS, (odd c‘ljdes require an adolifional Conalﬂ-iow)
x Ccomplete biparm-e I cowmplete mul’dpar-iii-e[ b\ow-up.s of small Srap\ns ,

. . ey aolmit more convenient structure theorems
% Sractional connected matchings. oSt be better £or applications )

oo showing that every r-colourin of
Our approach can be used $o prove S"GLl‘l"g VQS“H'S (ki either %ow\'ams a?v\ono T or éas)

special structure.

With Bucic- Sudakov ‘19 we proved a version Sor Ko .
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A kea lemma 8/15s

Given 3v'aP|nGr, let B=3Fvs in every maximum vml»china} B D

D= V(6)\B

examp\es Lor
maximiem vma#ekinds
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A kea lemma 8/15s

Given 3v'aP|nGr, let B=3Fvs in every wmaximum vml»chini‘} B D

D=V(G)\B, A={ueB: u has an eolae -b'D}, C=0B»

examp\es Lor
maximiem vma#ekinds
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A kea lemma 8/15s

Given ampk&, let B=3Fvs in every wmaximum Wchi“i} B D

D=V(G)\B, A={ueB: u has an edae_ -b'D}, C=0B»

Gallai - Edwends: For every waximm matchi S M3
% M[C] is a perfect mak\niv\a n G[cl, _ examples for
¥ M[D) covers all but one vx in each Compt n GOOJ, | atehings

* M watches A 4o distinet Comp*s n G[Ol.
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A kea lemma 8/15s

Given 3"‘?"‘6’ let B=3Fvs in every wmaximum vna-(-c.hinﬂ} B D

D=V(G)\B, A=f{ueB:u has an eolae_ -h'D}, C=0B»

Gallai - Edwends: For every waximm matchi S M3
% M['C] S a per-('ecl- ma*c\n; V\a " G[C:l ) - examt\p\es for .
¥ M[D) covers all but one vx in each Compt n GOOJ, | atehings

* M watches A 4o distinet Comp‘\‘s n G(D.

Jem. et G be woximal on n vs with no ma-\-c\aiv\a_ of size m, ﬁ
Then G is o complete blow-up of a star.
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A kea lemma 8/15s

Given 3”?"\6’ let B=3Fvs in every wmaximum M&inﬁ} B 0

D=V(G)\B, A= jueB: u has an eolae_ -h'D}, C=0B»

Gallai - Edwends: For every waximm matchi S M3
% M['C] 1S a per-cec:\- W\Q“'(‘.\ﬂ; V\a " G[C:I ) - examf\p\es for .
¥ M[D) covers all but one vx in each Compl' m G[D), maximim watchings

* M watches A 4o distinet Comp‘\'s n G(D.

Jem. et G be woximal on n vs with no ma-\-claiv\a_ of size m, ﬁ
Then G is a complete blow-up of a star.

A

Proot sketch. Let A,C,D be as above. Bb max?malilg ,G= g@b O
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'Provina_ the +heorem Q/is

T (L. a1'+). VEso,lacge n: Kgugye—=>CM(n) = VYn: (5(R)< @+ot)n.
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'Provina_ the +heorem Q/is

Trm (L. 21'+). VEr0,latge n: Kigugye—=2 CM(n) = Yn: G(R)S (@+o)n.

Lem (‘F‘tqa:j—fuc%& '0%).

It W€, large n: V" almost complete” G on (asfyn vs: G5 CM(n),
Then Vlarge n: (P 4 (x+o(1)N.
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'Provina_ the +heorem Q/is

Trm (L. 21'+). VEr0,latge n: Kigugye—=2 CM(n) = Yn: G(R)S (@+o)n.

Lem (‘F‘tqa:j—fuc%& '0%).

It W€, large n: V" almost complete” G on (asfyn vs: G5 CM(n),
Then Vlarge n: (P 4 (x+o(1)N.

To prove the +theorem , it suffices to prove +he -Collowiv\a:
I-_(: K N 'é"’ CM(") )

then VEvo 3450 sit. if |6]1=N+En and every vx m G has
<80 non-neighbours then G—=sCM(n).
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Start of proot 10 / 15

Setup: » Suppose K-35 CMm), Six Er0, let 0<§«<E.
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Start of proot 10 / 15

Setup: » Suppose K-35 CMm), Six Er0, let 0<§«<E.
* |G|= N+€n, every vx in G has < én non-neialns.
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Start of proot 10 / 15

Setup: * Suppose Ky-=»CM(n), fix €»0, let 0<d«<E.
* |G|= N+€n, every vx in G has < én non-neialns.
* Suppose G 4 CMn).
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Start of proot 10 / 15

Setup: » Suppose K-35 CMm), Six Er0, let 0<§«<E.
* |G|= N+€n, every vx in G has < én non-neialns.
% Suppose G CM(n). Fix s-colouriva. with no mono CM(n.

Shoham Letater An iwprovewark ow Rincael's conwvedred wwkv.l«uj wmethod 23 A‘wil Q004



Start of proot 10 / 15

Setup: » Suppose K-35 CMm), Six Er0, let 0<§«<E.

* |G|= N+€n, every vx in G has < én non-neialns.

% Suppose G CM(n). Fix s-colouriva. with no mono CM(n.
Let 642G be moximal s-muthicoloured on V(6) with no mono CM(n).

(eo\aes can have multiple Colours)
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Start of proot 10 / 15

Setup: » Suppose K-35 CMm), Six Er0, let 0<§«<E.

* |G|= N+€n, every vx in G has < én non-neialns.

% Suppose G CM(n). Fix s-colouriva. with no mono CM(n).
Let G{QG be maximal s-multicoloured on V(6) with no mono CM(n).

(eo\aes can have multiple Colours)

* Ever3 vx in G4 has €dn non-v\eialr\s. (as 6961\
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Start of proot 10 / 15

Setup: * Suppose Ky CM(n), Six Ero0, let 0<§<«<E.

* |G|= N+€n, every vx in G has < &n non—neialns.

% Suppose G HCM(). Fix s-colouriv,a. with no mono CM(n).
Let 6,26 be maximal s-muthcoloured on V(6) with ne mono CM(n).

(eo\aes can have multiple Colours)

edaes between two
small Cow\‘:'\'s

* Evera vx in G4 has £8n non -neialns. (as G<G,) (co..\a odd c- Coloureo)

* Tor every colour ¢, +here is $4 c-coloured compt on < 3 Vs
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Start of proot 10 / 15

Setup: * Suppose Ky CM(n), Six Ero0, let 0<§<«<E.

* |G|= N+€n, every vx in G has < &n non—neialns.

% Suppose G HCM(). Fix s-colouriv,a. with no mono CM(n).
Let 6,26 be maximal s-muthcoloured on V(6) with ne mono CM(n).

(eo\aes can have multiple Colours)

edaes between two
small Cow\‘:'\'s

* Evera vx in G4 has £8n non -neialns. (as G<G,) (co..\a odd c- Coloureo)

* Tor every colour ¢, +here ts $4 C- cﬁlaureol compt on < 3 vs.
So #(c- coloured comp*s) £ ,\,2_4-1 '—+1.
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Start of proot 10 / 15

Setup: * Suppose Ky CM(n), Six Ero0, let 0<§<«<E.
* |G|= N+€n, every vx in G has < &n non—neialns.
* Suppose G SHCMn). Fix s-colouriv,a. with no mono CM(n).

Let G, 2 G be maximal s-mulhicoloured on V(6) with no mono CM(n).
- (eo\aes can have multiple COlours)

edaes between two
small Cow\‘:'\'s

% Evera vx in G4 has £8n non -V\e'tahs. (as 6961\ (cou\J add c-cdoureo)

* Tor every colour ¢, +here is 4 C-coloured comph on < 3 vs.

So #(c- coloured comp*s) £ KNT,_ +i = %\54-1‘

* Every mono compt U is & complete blow-up ot a star.
(\oa key \emwma)
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Start of proot 10 / 15

Setup: * Suppose Ky CM(n), Six Ero0, let 0<§<«<E.
* |G|= N+€n, every vx in G has < &n non—neialns.
* Suppose G SHCMn). Fix s-colouriv,a. with no mono CM(n).

Let 6,2 G be maximal s-mulhicoloured on V(6) with ne mono CM(n).
- (eo\aes can have multiple Colours)

* Evera vx in G4 has S8n non -neiahs. (as 6961\ (::..\A o:lo: :-Colo:reo)

* For every colour ¢, there '\3 $4 c-:ﬁlaureol compt on < 3 vs. sm:lf c:u.\?::n v
So #(c- coloured comp*s) < apti= R i, () “head.

* Every mono compt U is a complete \p\ew(;;pk:; {: :-:::). Write: U= ,‘:(:3
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Enol of preof (modulo claim) 11 /15

Let M be a maximum W\a\'chiv\a_ in Gy.

K— the comlalemen‘l' of Gy
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Enol of preof (modulo claim) 11 /15

Let M be a maximum W\ad'chiv\a_ in Gy.

K— the comlalemen‘l' of Gy

Claim. [M]$

~|m
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Enol of preof (modulo claim) 11 /15

Let _I‘_4_ be & maximum W\ad'chiv\a_ n _G-L , e
the comp ement Y

Claim. [M]$

~|m

Consider G,= Gy~ V(M).
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Enol of preof (modulo claim) 11 /15

Let _)\i be a moaximum W\a\'chiv\a_ n -GL | e
+he comp ement 4

Claim. [M]$

~|m

Consider G,= Gy~ V(M).
sN+&n <E&n
f"'_’ l et
%* |G;\=‘Gd -2M| = N. (bg claim)
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Enol of preof (modulo claim) 11 /15

4 e

Let M be a maximum W\a\'chiv\a_ n G
K— the coml:lemen‘l' of Gy

Claim. [M]$

~|m

Consider G,= Gy~ V(M).
m <€n
%* |G;\=‘Gd -2M| = N. (bg claim)
# G, is complete s-multiceloureal. Q’ﬁ choice of M)
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Enol of preof (modulo claim) 11 /15

Let _J\i be a moaximum W\a\'chiv\a_ n -GL | e
+he comp ement 4

Claim. [M]$

~|m

Consider G,= Gy~ V(M).

% |G;\=‘Gd -2iM| = N. (bg claim)

* G, is comPIe’re s-multicoloured. Q’ﬁ choice of M)
¥ G, has no mono CM(n). (as G&S.G,_)
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Enol of preof (modulo claim) 11 /15

Let _)\i be & maximum W\a\'chiv\a_ n -GL ' e
the comp ement Y

Claim. [M]$

~|m

Consider G,= Gy~ V(M).

%* |G;\=‘Gd -2M| = N. (bg claim)

* G, is comPle*e s-mulhicoloured. Q’ﬁ choice of M)
¥ G, has no mono CM(n). (as G&S.G,_)

=5 Contvaolickion Yo K, CM(n)Y O
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Proof of claim 43 12/15

Suppose M is a ma’tc.hina in 51 with |M\>%‘h.
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Proof of claim 43 12/15

Suppose M is a ma’tchina n 51 with |M\’%‘h.

For o vx u, define its +32° 1o be Ty =(U,,...,Uus, ot.,,...,ots), where

% U; is the i-colour compi' con-l-ainina,u
5 oli= { H ueH()
T weTlw).
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Proof of claim 43 12/15

Suppose M is a ma’tchina n 51 with |M\’%‘h.

For o vx u, define its +32° 1o be Ty =(U,,...,Uus, ot.t,...,ots), where

% W; is the i-colour compi' containing u
5 oli= { H  ueH(W)
T weTlw).

S
. N
The number of -!apes 1S S (53"4 .5
&_——y_.J
upper bound on # t-coloured c.omP’fs
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Proof of claim 43 12/15

Suppose M is a ma’tchina n 51 with |M\’%‘h.

For o vx u, define its +32° 1o be Ty =(U,,...,Uus, ot.t,...,ots), where

% W; is the i-colour compi' containing u
5 oli= i‘ H  ueH(W)
T weTlw).

S
The number of pes is S (%ﬁ-i)'&s.

upper bound on # i-coloured Compts X (“‘399- 't)
=> T types 2,0 and MoEM: <
*edaes n M, have ends OG"'&PQS T,U’, o & o &0 o
3 [Mo] 2 434, (as :lt'\-npes is small and J«E) Y ({-npe 0-)
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Proof of claim 2[3

13/1s

Plan: find My2M,2... 2 Mg:
*[M:) 2 %'Wi-tl

% Ino i- coloureol eoldes between Xi=XaV(M;) and Y:.=YaV(M).

[

X (4ype T)
Y (-l-ﬂpe o)

Shoham Letater

An iwprovewamk ow Kucaek's conwvneched M&l«uj wethod|

2% Afri‘ Q04 I



Proof of claim 23 13/1s

Plon: find Me2M,2... 2 Mg: 11111330 GypeT)
fl) > §ay HEEETD ) e
% Jdno i- coloureol eoldes between Xi=XaV(M;) and Y:.=YaV(M).
>45.8n

= XL 1% 675 TMal > Gy GalXs, %) is emply.
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Troof of claim 23 13/1s

Plon: find Me2M,2... 2 Mg: 11111330 GypeT)
fl) > §ay HEEETD ) e
% Jdno i- coloureol eoldes between Xi=XaV(M;) and Y:.=YaV(M).
>45.8n

":; lel, l Ysl 2 Lf—s' IMoI > JV\) Gi[xSlYS-B 1S QMF" .
contradiction to: every ux in G4 has <€ dn non-m.'lahS. O
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Troof of claim 23 13/1s

Plon: find Me2M,2... 2 Mg: 11111330 GypeT)
fl) > §ay HEEETD ) e
% Jdno i- coloureol eoldes between Xi=XaV(M;) and Y:.=YaV(M).
>45.8n

":; lel, l Ysl 2> Lf—s' IMoI > JV\) Gi£x$lYS-3 1S QMF" .
contradiction to: every ux in G4 has <€ dn non-m.'lahS. O

Write ?:=(M1,...,u;,u,,,...,u;) and T=(WL,...,W3. P;,...,PA.
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Troof of claim 23 13/1s

Plon: find Me2M,2... 2 Mg: 11111330 GypeT)
fl) > §ay HEEETD ) e
% Jdno i- coloureol eoldes between Xi=XaV(M;) and Y:.=YaV(M).
>45.8n

":; lel, l Ysl 2> Lf—s' IMoI > JV\) Gi£x$lYS-3 1S QMF" .
contradiction to: every ux in G4 has <€ dn non-m.'lahS. O

Write ?:=(M1,...,u;,u,,,...,u;) and T=(WL,...,W3. P;,...,PA.

Suypose. Mo2 M 2..2M;, are as above .
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Troof of claim 23 13/1s

Plon: find Me2M,2... 2 Mg: 11111330 GypeT)
fl) > §ay HEEETD ) e
% Jdno i- coloureol eoldes between Xi=XaV(M;) and Y:.=YaV(M).
>45.8n

":; lel, l Ysl 2> Lf—s' IMoI > JV\) Gi£x$lYS-3 1S QMF" .
contradiction to: every ux in G4 has <€ dn non-m.'lahS. O

Write ?:=(M1,...,u;,u,,,...,u;) and T=(WL,...,W3. P;,...,PA.

Suypose. Mo2 M 2..2M;, are as above .

@ Ui # W
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Troof of claim 23 13/1s

Plon: find Me2M,2... 2 Mg: 11111330 GypeT)
fl) > §ay HEEETD ) e
% Jdno i- coloureol eoldes between Xi=XaV(M;) and Y:.=YaV(M).
>45.8n

":; lel, l Ysl 2> Lf—s' IMoI > JV\) Gi£x$lYS-3 1S QMF" .
contradiction to: every ux in G4 has <€ dn non-m.'lahS. O

Write ?:=(M1,...,u;,u,,,...,u;) and T=(WL,...,W3. P;,...,PA.

Suypose. Mo2 M 2..2M;, are as above .
@O Wi+wi = X, and Yo, are in olistinet i-coloured compts.

Shoham Letater An iwprovewark ow Rincael's conwvedred wwkdmj wmethod 23 A‘wil Q004




Troof of claim 23 13/1s

Plon: find Me2M,2... 2 Mg: 11111330 GypeT)
fl) > §ay HEEETD ) e
% Jdno i- coloureol eoldes between Xi=XaV(M;) and Y:.=YaV(M).
>45.8n

":; lel, l Ysl 2> Lf—s' IMoI > JV\) Gi£x$lYS-3 1S QMF" .
contradiction to: every ux in G4 has <€ dn non-m.'lahS. O

Write ?:=(M1,...,u;,u,,,...,u;) and T=(WL,...,W3. P;,...,PA.

Suypose. Mo2 M 2..2M;, are as above .

@O Wi+wi = X, and Yo, are in olistinet i-coloured compts.
= Can “'ake ME=MC.|.
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Troof of claim 3|3

@ Wi=w;

Shoham Letater

An unprovewamk ow Kunczek's comvected 'MAJ‘&'MA:I method]

H(w
= Tw)
237 A‘wi‘ 204 I



Proof of claim 3[3

@ Ui=W = =pi=T, [otheruise,if say oi=H +hen Xi-y U Hu
is joined Yo all"of U; 2Y.,, t= 'f(u)
contradliction to M;., € Gq.
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Troof of claim 3|3

. . . . is joined Yo all"of U: 2!;__. s
.. x"‘ ) Y"" sT(u ‘)' contradiction to M., € Gq.

@ Ui=Wi = o Spe= T, (o’fkeruise. ,if say oi=H then Xz_|>

Shoham Letater An iwprovewark ow Rinceel's conwvedred mdcdmj wmethod

237 A‘wil 204 I



Proof of claim 3[3 14/15

@ Ui=W, = o= p; =T, [otheruise,if say o= H then X;- u -H(u\ 1
. . . . is joined to all“of Ui 2Y._, = (w)
1.€. x‘-‘ ’ Y"*ST(u‘)‘ contradliction to M., Q-G—i,-

Let Ks,..., iy be the cli?ues in T(Uy).
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Proof of claim 3[3 14/15

. . . . is joined o all "of ui-?!;__.,
.. x"‘ ’ Y"‘ -T(u‘)' contradiction to M., € Gq.

@ Ui=W, = o= p.= T, (Akerwise. ,if say o= H then Xi-|> u,_H(u\
=

Let Ks,..., iy be the cli?ues in TW).

Take fA/B] to be a rondom partition of [4].
M= {xgc—M;-, : xeXa.m(J_\cJAKj) ) 3& Yi-s ng %K ,)}
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Proof of claim 3[3 14/15

@ Ui=W, = o= p; =T, [otheruise,if say o= H then X;- u -H(u\ 1
. . . . is joined to all“of Ui 2Y._, = (w)
1.€. x‘-‘ ’ Y"*ST(u‘)‘ contradliction to M., Q-G—i,-

Let Ks,..., iy be the cli?ues in T(Uy).

Take {A,B] to be a rondom partition of [4].
M= {xgc—M;-. : xeXa.m(J_\cJAKj) ) Ye Yi-s ng %K J)}
f xye Mo then XeKs, 3el<t)

VeEM;.. : ?(e@'Ma =Yy, | Sor some s¥t. .
?(xaeM;\—.-. P(seA ,{:eB)= G
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Proof of claim 3[3 14/15

. . . ¢ . is joined o all "of u;atg__.,
.. x"‘ ’ Y"‘ -T(u‘)‘ contradiction to M., € Gq.

@ Ui=W, = o :p.‘, =, (Akemise,i(-‘ “3 x;=H then Xz-|> u,_H(u\
=

Let Ks,..., iy be the cli?ues in T(Uy).

Take {A,B] to be a rondom partition of [4].
M= {xgc—M;-. : xeXa.m(J_\cJAKj) ) Ye Yi-s ng %K J)}
f xye Mo then XeKs, 3el<t)

VeEM;.. : ?(e@'Ma =Yy, | Sor some s¥t. .
?(xaeM;\—.-. P(seA ,{:eB)= G

=> E[imi)=51M:|
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Proof of claim 3[3 14/15

. . . ¢ . is joined o all "of u;atg__.,
.. x"‘ ’ Y"‘ -T(u‘)‘ contradiction to M., € Gq.

@ Ui=W, = o :p.‘, =, (Akemise,i(-‘ “3 x;=H then Xz-|> u,_H(u\
=

Let Ks,..., iy be the cli?ues in T(Uy).

Take {A,B] to be a rondom partition of [4].
M= {xgc—M;-. : xeXa.m(J_\cJAKj) ) Ye Yi-s ng %K J)}
f xye Mo then XeKs, 3el<t)

VeEM;.. : ?(e@'Ma =Yy, | Sor some s¥t. .
?(xaeM;\—.-. P(seA ,{:eB)= G

= E[lM;B‘-'- M| appropriate M; exists,
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Suw\w\ar& 4.5/ 15

Mo (L. a1'+). V€0, latge n: Kigugye—=2 CM(n) = Yn: G(R)S (@+o)n.
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Suw\w\ar& 4.5/ 15

Mo (L. a1'+). V€0, latge n: Kigugye—=2 CM(n) = Yn: G(R)S (@+o)n.

* as mentioned , we prove a more 3¢neml vesult.
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Smm\v\v\m\"at 4.5/ 15

Mo (L. a1'+). V€0, latge n: Kigugye—=2 CM(n) = Yn: G(R)S (@+o)n.

* as mentioned , we prove a more 3¢neml vesult.

¥ Agglica{-ions.
e Bucié-L.- Suolakov '19. Bb a version of above +induction,

RN.N -B—Q(P“ ‘FO\" .N” -3—';—\’ .
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Smm\v\v\m\"at 4.5/ 15

Mo (L. a1'+). V€0, latge n: Kigugye—=2 CM(n) = Yn: G(R)S (@+o)n.

* as mentioned , we prove a more 3¢neml vesult.

¥ Agglica{-ions.
e Bucié-L.- Suolakov '19. Bb a version of above +induction,

RN.N -B—Q(P“ ‘FO\" .N” -3—';—\’ .

o Bﬁ above +induction, easier proo(: for (P,)%an.
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Suw\w\ar& 4.5/ 15

M (L. a1'+). VEso,lacge n: Kguey—=>CM(n) = Yn: 5(R)< @+ot)n.

* as mentioned , we prove a more 3¢neml vesult.

3 Agglica\-ious.
e Bucié-L.- Suolakov '19. 63 a version of above +induction,

RN.N "'3_9(‘2‘ ‘FO\" .Nz g—;} .

* By above +induction, easier proof for (P,)xan.

bk, D 5. (2
NN R/Vg\Tp) ~
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Suw\w\ar& 4.5/ 15

Mo (L. a1'+). V€0, latge n: Kigugye—=2 CM(n) = Yn: G(R)S (@+o)n.

* as mentioned , we prove a more 3¢neml vesult.

3 Agglica\-ious
e Bucié-L.- Suclakov '19. 63 a version of above +induction,

R"cﬂ —9.1) ‘cor .N~ 3“
* By above +induction, easier proof for (P,)xan.

b, S 500, ()
S\'n

’(‘\M\k v cu 1u' lts'['“cna_
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