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Roumseva_ numbers 1/22 .

Write G—H if in every red-blue edae-(aleurina of G there

is 0. monochromatic (red or blue) copy of H.
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Rowmsey nuwmbers 1/22 .

Write G—H if in every red-blue eo\ae-cdourina of G there

is 0. monochromatic (red or blue) copy of H.

E.a. Ks-/—’k; @, bwl- Kg—’kg.
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Romsey nuwmbers

1/22 .

Write G—H if in every red-blue eolae-cdourina of G there

is 0. monochromatic (red or blue) copy of H.

E.a. Ks-/—’K; @, bwl- Kg—bkg.

The ﬂamie&nmber vr(H) of H is
r(H)= minn: Ka—sHT.
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Rowmsey nuwmbers 1/22 .

Write G—H if in every red-blue eolae-Cc\ourina of G there
is 0. monochromatic (red or blue) copy of H.

Eca. Ks"/"K; @, bu%- KG—ng. So T‘(Ks)-'-'&.

The ﬂamie&nmber v(H) of H is
r(H)= minn: Ka—sHT.
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Rowmsey nuwmbers 1/22 .

Write G—H if in every red-blue eolae-cdourina of G there
is 0. monochromatic (red or blue) copy of H.

Eca. K5+’K3 @, bu%- KG—ng. So \"(K;)-‘-’Co.

The ﬂamie&nmber vr(H) of H is
r(H)= minn: Ka—sHT.

E1uiva‘en-H3, r(H)= m\n{\Gl : G- H} .

#vsin G
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Size - Ro.wxseta_ nuwmbers 2/a22 .

Ge'(ev\CSéf‘—Gaar-?aS ‘63 r(Pa,)= 122E]. %
pocl-h of [ev\al-ln V\/ ¢ ~ ) l_:%:.l
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Size - Ro.wxseta_ nuwmbers 2/a22 .

Gefev\csér—Gaar%s ‘63 r(Pa,)= 122E]. %
poul-h of lev\al-ln V\/ ¢ ~ ) l:%".l

Definition (Erdos-Faudree — Rousseau— Schelp (3a).
The s':%e-ﬂamsg%_nm\oer T(H) of H is
T (H) =mn]e(6): G—Hf.
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Size - Ro.wxseta_ nuwmbers 2/a22 .

Gefev\csér-—Gaar%s ‘63 r(Pa,)= 122E]. %
P&'l"n of Iev\al-ln V\/ ¢ ~ ) l_:gj

Defintion ( Erdés-Faudree — Rousseau— Schelp (3a).
The s':%e-ﬂaw\sg%_nm‘oer T(H) of H is
T (H) =mn]e(6): G—Hf.

Ecdds '91: Is #(R)=o(n’)? Is F(R)= win?
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Size - Ro.wxseta_ nuwmbers 2/a22 .

Gefev\csér-—Gaar%s ‘63 r(Pa,)= 122E]. %
pocl-h of Iev\al-ln V\/ ¢ ~ ) l_:gj

Defintion ( Erdés-Faudree — Rousseau— Schelp (3a).
The s':%e-ﬂaw\sg%_nm\oer T(H) of H is
T (H) =mn]e(6): G—Hf.

Ecdds '91: Is #(R)=o(n’)? Is F(R)= win?
Beck '23: Y (™)=0Mm|
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Size - Rawxseg_ nuwmbers 2/a22

GefenCSér—Gaar-CaS ‘63 r(Pa,)= 122E]. %
sdn of length n 7 e~
T IS

Definition (Erdos-Faudree — Rousseau— Schelp (3a) .
The size-Ramsey number ¥ (H) of H is
T(H)=mn]e(G): G- Hf.

Ecdds '91: Is #(R)=o(n’)? Is F(R)= win?
Beck '23: Y (™)=0Mm|

Rest bounds : 3.35n 5?(9\) < 3Yn,
Bal-DeBiasio ‘ao/ \Duo'elz-'Prw}wl' 13
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Powers of paths 3/a2 .

Clemens-Jenssen- KoquaLAwa- Morrison — Mota- Reoliv\a —Reberts 19's

¥o: F(R)=0wm.
(fixeol) 7
2* power of P,
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Powers of paths 3/a2 .

Clemens-Jenssen- Ko‘m:]ala‘wa- Morrison — Mota- Reoliv\a —Roberts 19';
Ve : F(R)= 0.

3
2* power of P,

(H'Q is +he ﬁmph on V(H) with eolaes I uv ¢ olist, () &l}.)
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Powers of paths 3/a2 .

Clemens-Jenssen- KoquaLAwa- Morrison — Mota- Reolina —Reberts 19's
Ve : F(R})=0wm.

3
2* power of P,

(Hn is +he ﬁmph on V(H) with eolﬂes I uv ¢ olist, () &l}.)

G=aH: In every s-colouriné of G there is a mono H.

eolae-colourina_ with s colours
“The s-colour s}%e-RamsgLnumber V5(H) of H is:
minJe(6): G-=>H}.
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Powers of paths 3/a2 .

Clemens-Jenssen- KoquaLAwa- Morrison — Mota- Reoliv\a —Reberts 19's
Ve : F(R})=0wm.

3
2* power of P,

(Hn is +he ﬁmph on V(H) with eolﬂes I uv ¢ olist, () &l}.)

G=aH: in every s-coloufing of G there is a mono H.

e.olae-colouring_ with s colours

The s-colour s}%e-RamsgLnumber '?S(H) of H is:
minJe(6): G-=>H}.

Haon -Tewnssen- ko\aaaa\:am - Mota -Reberds ‘200 Vi,g: Vi (P,,") =0(n).
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Bounded dear'ee. trees 4/aa .

Kaméev- Liebenaun- Wood — Yepremyan ‘143
Vo, A: Sor every tree T on n vs with max degsA: '?(’T‘Qk O(n).
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Bounded dear'ee. trees 4/aa .

Kaméev- Liebenaun- Wood — Yepremyan ‘143
Vo, A: Sor every tree T on n vs with max oleaSA: '?('T‘Qk O(n).

Berser— kokaaalzawa—Maesalza- Mariins - Mendonga- Meta - Parc a&k '19s
VQ,s,A: Lor ever% t+ree T on n vs with max oleasA: '?s('flk O(n).
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Bounded J.ear'ee. trees 4/aa .

Kaméev- Liebenaun- Wood — Yepremyan ‘143
Vo, A: Sor every tree T on n vs with max oleas A ?('T‘Qk O(n).

Berser— kokaaalzawa—Maesalza- Mariins - Mendonga- Meta - Parc a&k '19s
Vo,s,A: for every tree T on n vs with max degsA: '?s(’l"‘k O(n).

Ahe. obove vesulds olo not gemero\lise +o boumoled ol%ree 3mpl«s.

Rod|-Szemerédi ‘00: +there is a gam’ala_ ZH.\} where Ha is an
n-vx graph with max 0103_3 and ?(Hn\=.ﬂ,(n(loan)‘/“°).
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Subolivisions 5 / L .

The g-su.loo(ivision of a graph F is the graph obtainesl from F lmé
replaciné cach eolae La o. path of Iengl-k 9.
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Subolivisions 5 / L

The g-su.loo(ivision of a graph F is the graph obtainesl from F Lg
replacin& cach edae La o. path of lengl-k 9.

VAN

* 3 -subdivision
of F
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Subolivisions 5 / L

The g-suloo(ivision of a 3rap’n T is the graph obtaineol from F Lsé
replaciné cach edae La o. path of Iengl-k 9.

VAN

.o . . ¥ 3 -subdivision
Draganié - Brivelevich- Nenadov '20: of F
I

»* VS,A,zz for every 2—subc(ivision Hofa graph with max alzﬂree A
st. Hlzn: B(H)=0(n*"2).
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Subolivisions 5 / L

The g-suloo(ivision of a 3rap’n T is the graph obtaineol from F Lsé
replaciné cach edae La o. path of Iengl-k 9.

VAN

.o . . ¥ 3 -subdivision
Draganié - Brivelevich- Nenadov '20: of F
I

»* VS,A,zz for every 2—subc(ivision Hofa graph with max alzﬂree A
s.t. IHl=n: v‘:‘,(l—l)=0(n”t,l'—).

* Vs,A Ic: Sor every L-subdivision H of a aro.ph with max olesree LA
s&. I[Hl=n and Lzc-logn: Y,(H)=0(n).
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H 39&\'31‘0.?"\8 G/laz .

Dudek-La Fleur-M ubaai -Radl 43
iniated +he study of size -Rawsey numbers of hypergraphs.
(G <sH and Ti(H) natuvally extend +o hnperdm#ts.)
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H 3per_qral:|ns G/laz .

Dudek-La Fleur-M ubaai -Radl 43
iniated +he study of size -Rawsey numbers of hypergraphs.
(G <sH and Ti(H) natuvally extend +o hnper‘ampks.)

The Hight r-uniform path R on n vs is the r-uniform Smph on Uy, —, u,}
T oS >R

whose eolaes are sets of r consecutive vs.
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H 3per_qra[:|ns G/laz .

Dudek-La Fleur-M ubaai -Radl 13
iniated +he study of size -Rawsey numbers of hypergraphs.
(G <sH and Ti(H) natuvally extend +o hnper‘ampks.)

The Hight r-uniform path R on n vs is the r-uniform Smph on Uy, —, u,}
T oS >R

whose eolaes are sets of r consecutive vs.

Dudek-La Fleur—Mubayi -Radl 12: Is TR =0m?
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H éper_qra[:ks G/laz .

Dudek-La Fleur-M ubaai -Radl 13
iniated +he study of size -Rawsey numbers of hypergraphs.
(G <sH and Ti(H) natuvally extend +o hnper‘ampks.)

The Hight r-uniform path R on n vs is the r-uniform Smph on Uy, —, u,i

whose eolae.s are sets of r consecutive vs. A ROICITIES 'P;S)

Dudek-La Fleur—Mubayi -Radl 12: Is TR =0m?
Lu-Wana Y2: TP ")=0((n loan)r/") .
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H 39&\'31‘0.?%5 G/laz .

Dudek-La Fleur-M ubaai -Radl 13
iniated +he study of size -Rawsey numbers of hypergraphs.
(G <sH and Ti(H) natuvally extend +o hnperam#\s.)

The Hight r-uniform path R on n vs is the r-uniform Smph on Uy, —, “"3

T oS >R

whose eolaes are sets of r consecutive vs.

Dudek-La Fleur—Mubayi -Radl 12: Is TR =0m?
Lu-Wana Y2: TP ")=0((n loan)rl") .

Han—Kokaaakawa- L.-Mo’ra-'Parc-zak 202 T(R®)=0(n).
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Our results /a2
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Our results /a2 .

The 0™ power (-P“M).Q of R is the c-graph on Ju,, —, unl whose eolses
are r-subsels of red-1 consecutive vs. @@ Ezi
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Our results /a2 .

The 0% power ('P.\"')'Q of B is the r—arapﬂ on Ju,, —,usf whose eolaes
are r-subsels of r+d-1 consecuhive vs. @@ \izi

Thm (L. ) 'Polzrovslcig , Yefrcmaau '‘at+), Vs, L -(.*s( (P“"“)")z Ow.
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Our results /a2 .

The 0% power ('P.\"')'Q of B is the r—arap\« on Tu,,—,ust whose eolses

are r-subsels of red-1 consecutive vs. @@ Eii

Thm (L. ) 'Polzrovslcig , Yefrcmaau '‘at+), Yrs, L -(.*S( (R‘(n).l): Ow.

Tom (L., 'Polzrovslzig, Y‘f’r‘"‘alm ‘at+), Vs, £,4: for every +ree T
on n vs with may oleJree ca: © ( k,(fr‘))z O(n).

C-cliques n TL
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Our results /a2 .

The 0% power ('P.\"')'Q of B is the r—aruf\« on Tu,,—,ust whose eolses

are r-subsels of red-1 consecutive vs. @@ ?—i

Ahm ( L., 'Polzrovslcig , Yefremaan ‘ai+), Vs, 8: el ( P.\m)l')= Ow.

Tom (L., 'Polzrovslzig, Y‘f’m"‘am\ ‘ad+) , Vs, £,A: Sor every +ree T
on n vs with may oleJree. ca: & ( k,(q’"-)): O(n).

C-cliques n TL

Thwm ( L., 'Polzrovsleig_ , Ycrrcmaan FY T Y s, 4,A 3c: for every Hon nvs
which is +he L-subdlivision, where L2 clogn, o’ a Supl« with max AQJ sA:
A (1) -
rs (H )"‘ O(h).
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Setup for previous proofs 8/a2 .

Pick G an expander on O vs with max olea 0w).

Z\-‘:'or us: there is an edge between every +two lovge sets
3 4 J
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Setup for previous proofs 8/a2 .

Pick G an expander on O(n) vs with max olea 0.

Z\-F'or us: there is an eolae. between every 4wo \avae sels

(Such G can be obtained Lg removina_ larne. olea_ vs from G(N,p)
with p=06(%) and N=0(n))
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Setup for previous proofs 8/22 .

Pick G an expander on O(n) vs with max olea O(4).
Z\-F'or us: there is an eolae, between every two \avae sets
(Such G can be obtained by removing larae dea, vs from G(N,p)
With p=e(-;':) and N=6(n).)
Consider G (B)= the amp\n obtained from G by blowing up
each vx u by a clique on B vs denoted B(uw).

G G*
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Overview of previous proofs 1/22 .

Fix an s- co\owrina_ of G*(B).
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Overview of previous proofs

Fix an s- co\ourina_ of G*(B).

Bsé_ ‘Raw\sena_, eoach B has a larae. MONO
Subc\i’ue Bw £ B(u).
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Overview of previous proofs

Fix an s- co\ourina_ of G*(B).

Bsé_ 'Raw\sena_, eoach B has a larae. MONO
Subc\i’ue Bw £ B(u).

Wlo&, B is blue For 2 '.;' of wueWV(G).
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Overview of previous proofs 1/22 .

Fix an s- co\owrina_ of G*(B).

Bsé_ ‘Rm\.seta_, each B has a Iarae_ Mono
Subch,ue Bl £ B(«). \

Wloa,, B is blue For 2 é of weV(G). @

Remove all vs except those in B(W where Blw) is blue.
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Overview of previous proofs 1/22 .

Fix an s- co\owrina_ of G*(B).
B\é_ ‘Ro.w\seta_, each B has a |arae_ Mono

Subch,ue Blw) & B(u). \
Wloa,, B is blue For 2 é of weV(G). @

Remove all vs except those in B(W where Blw) is blue.

Ty fo connect the Bw) to form required mono path /+ree/ pouer
ot path or tree.
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Overview of previous proofs 1/22 .

Fix an s- co\ourina. of G*(B).
B\é_ ‘Ro.w\seta_, each B has a |arae_ Mono

Subch,ue Blw) & B(u). \
Wlo&, B is blue For 2 é of weV(G). @

Remove all vs except those in 8(w where 8'(w) is blue.

Ty fo connect the Bw) to form required mono path /+ree/ pouer
ot path or tree.

It fail, aim o expleit the sparsity of blue edlges...

Shoham Letater Size-Pamsea_ numbers of powers of +}3k’r paths 8 March 2021



New ma\redtew" s-\-ronae,r 'Ro.msea lemma 10/22 .

Consider Kr(Gk(B))
the r-c\u,ues in GR(B)

<\
KESh

seme edges

of Ky(65(R)
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New ingredient: s-\-rov\ae.r 'Romsea lewmma 10/22

Consider K (G"(B)).

the ﬁ—c\iques in GR(R) v_ k
4

Lemma. H hn‘:erara?k , A(R)=oM). B»b.
Tor every s-colo uring ot H(B) IR W) £ B(W) ——4

the clique Coﬂ'OSPOV\oung_ to u seme edaes
with |Bwl=zb st. wn UBW i leaBwl= faBw] of IK,(GX(B))
Vi then e 2§ have the sawme colour. 2t

=<
J e
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New ingredient: s-\rrov\ge.r 'Rownsea lewmma 10/22

Consider K¢ (GX(B).

the a‘—c\iques in GR(®) vx
4

Lemma. H hn\)era\r«?k , A(R)=oM). B»b.
Tor every s-colo uring ot H(B) IR W) £ B(W) ——4

the c\ique CofCOSPondi V\g_ fo n

seme edges

with |Bw|=b st. n UBW if leaBwl= |FaBul of IK,(GX(B))
Vi then e 5§ have the same colour. 2t
-
Proof . Appl% a Ramsea--lupe result +o each NG @
“edae- -ha‘ne". Eoch Blu) is invelved in O) V/
applications, So wen't shrink ‘oo much. 34 L)
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Look'mz Sfor '\-'na\rd' walks 11 /a2 .

Lemma. H knperan‘ph, A(W)=00). B»b.

For every s-celo uring of H(B) IR W) £B()
with |Bwl=b st. m UBMW i leaBwl= [FaBw
Vi then e 2§ have the same colour.
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Look'mz Sfor '|-'|ah+ walks 11 /a2 .

Lemma. H knperara‘:k , AR)=00). B»b.

For every s-celo uring of H(B) IR W) £B()
with |Bwl=b st. m UBMW i leaBwl= [FaBw
Vu then e 2§ have the same colour.

Wont 40 show: ?5( (E(m)l) =0(n).
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Look'mz Sfor '\-'na\rd' walks 11 /a2 .

Lemma. H knperan‘ph, A(W)=00). B»b.

For every s-celo uring of H(B) IR W) £B()
with |Bwl=b st. m UBMW i leaBwl= [FaBw
Vi then e 2§ have the same colour.

Wont 40 show: ?5( (R(m)l) =0(n).

Enoua\n 1o find r-unform H with (n) edaes
and max oleg O() whose every S-Coloufim&
has a 2™ power of a «l-'gl\l- walk on n vs
where each vx repeats O(i) +imes.
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Look'mz Sfor ‘\-'ta\n‘l' wolks 11 /a2 .

Lemma. H knperam‘:\‘, A(W)=00). B»b.

For every S-Colouring of H(B) IR £ BW)
with [Bwl=b st. m UBMW i leaBwl= [FaBw
Vi then e 2§ have the same colour.

Wont 40 show: ?5( (‘E(m)l) =0(n).

Enoua‘r\ 1o find r-unform H with BN eolaes
and max oleg O(1) whose every S-Coloufima_

has o 2™ power of a +ight walk on n vs

where each vx repeats O(1) +imes.
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Look'mz Sor '\"\ah“' walks

11 /a2

Lemma. H knperara‘:k , AR)=00). B»b.

For every s-celo uring of H(B) IR W) £B()
with |Bwl=b st. m UBMW i leaBwl= [FaBw
Vu then e 2§ have the same colour.

Wont 40 show: ?5( (E(m)l) =0(n).

Enoua\n 1o find r-unform H with (n) edaes
and max deg O() whose every S-Coloufima_
has a 2™ power of a «l-'gl\l- walk on n vs
where each vx repeats O(i) +imes.

/.
”’?%»

P

Sub 9raph o} R(B)
wM\ b vs from each B(W)
ond eo! as of same -‘Upe
have saw\e celour.
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Look'mz Sor '\"\ah“' walks

Lemma. H knperara‘:k , AR)=00). B»b.

For every s-celo uring of H(B) IR W) £B()
with |Bwl=b st. m UBMW i leaBwl= [FaBw
Vu then e 2§ have the same colour.

Wont 40 show: ?5( (E(m)l) =0(n).

Enoua\n 1o find r-unform H with (n) edaes
and max deg O() whose every S-Coloufima_
has a 2™ power of a «l-'gl\l- walk on n vs
where each vx repeats O(i) +imes.

Subarap\n of R(B)

witw b vs From each Blw)
ond eo! as of same -‘Upe
have saw\e celour.
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Look'mz Sor '\"\ah“' walks

Lemma. H knperara‘:k , AR)=00). B»b.

For every s-celo uring of H(B) IR W) £B()
with |Bwl=b st. m UBMW i leaBwl= [FaBw
Vu then e 2§ have the same colour.

Wont 40 show: ?5( (E(m)l) =0(n).

Enoua\n 1o find r-unform H with (n) edaes
and max deg O() whose every S-Coloufima_

\nas a x'(-h power o‘ a -|-8H' walk on nyVvs iﬁtp\:\s%fo:‘g%‘ 8w

ond eolaos of same -‘Upe

where each vx repeats O(i) +imes. hove sSwe colour.
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Sketch of our proof for r=2

Cownsider own s-Co(uurina, o Gk(B).

B'é' ‘Raw\sea_ lemma £rom previeus slhole,

Moy OSSUMe Hod Hhe vs in B(W are fwns.
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Sketch of our proof for r=2

Cownsider own s-Co(ourina, o Gk(B).

B'é' ‘Raw\sea_ lemma £rom previeus slhole,

Moy OSSUMe Hod Hhe vs in B(W are fwns.

Define ow:':\iour% colowring of G“;
% Colow wuv b3 ¢ ¢ J'Short e —coloureol \ .
2™ cower of o poth s+o~r-l-iv% with h
L vs in Bw owd ?.V\a{iua with X vs in B(W). o o o

% ow, Colour v af'ea.
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_Lows, mono path 13 /a2

Suppose_ (Uy — U, iS o red path n the o.uxil'\o;ra Ce\owr‘ma_ ok G
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Lovg, movo path 13 /a2

Suppose_ (Uy — U, iS o red path n the o.uxi\'\o;r% Colouﬁua_ ok G

= Ishort ved ™" powers oF paths Wy Uy @
Q starting with £ vs n Bui)
anol enolina_ with L vs in BUiy)s
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Lovg, movo path 13 /a2
Suppose_ (Uy — U, iS o red path n the o.uxi\'\o;r% Colouﬁua_ ok G

= Ishort ved 8™ powers of paths (. g
Q s+ar+ina_ with £ vs in B AN N
anal enolina_ with L vs in BUiy)s @ W Q,

Becouse all vs m B(ui) are identical,
Moy assuwe that the last L vs in

Qi ave the Ciest vs in Qs
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Lovg, movo path 13 /a2

Suppose_ (Uy — U, iS o red path n the o.uxil'\o;ra Ce\owr‘ma_ ok G

= Ishort ved 8™ powers of paths (. g
Q s+ar-l-ina_ with 2 vs in B(u) ) (& (Wl ,
anal enolina_ with L vs in BUiy)s [ QT Q,

Becouse all vs m B(ui) are identical,
Moy assuwe that the last L vs in

Qi ave the Ciest vs in Qs

= 3 1* power of a vred wallk on n vs, with few repetitions.

If veQi then dlist(u;,v)=00).
1s can happen Lor O(0) U¢'s. []
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Moy grey cliques 14 /a2

Lewwma. If there s no nOW-grey mono B wm the auxﬂ'mra Colouriva )
then there ove dlisjoint grey Ky 's that cover most vs.

R~ |mr3e Constont
P
S
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Moy grey cliques 14 /a2

Lewwma. If there s no noW-grey_ mono T m the auxﬂ'mra Colouf;va )|
then there ove oligjoint grey Ky 's that cover most vs.

R~ |mr3e Constont
BBC
S

“(B)

no short mono 2 powers
of Pwl'ks between smoll blebs
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Moy grey cliques 14 /a2

Lewwmmoa. I there is no nOW-grey mono B w the aw«hm‘a Colouﬂva,,
then there ove dlisjoint grey Ky 's that cover most vs.

R~ |mr3e Constont

33 o variont of 'Ramsza lemwa, maa ASStMmE; @@ @ Gk
% all “a-level blobs” loske like 4wis: (F58® s @

(co‘ours between and in small blobs are olistinet,
otherwise there would be a mono ** power (@)
of path between small bl obs).

s !

no short mono 2 power
of Pwl'ks between smoll blebs
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Moy grey cliques 14 /a2

Lewwmmoa. I there is no nOW-grey mono B w the auxu\wd‘a Colouﬂva,,
then there ove dlisjoint grey Ky 's that cover most vs.

R~ |mr3e Constont

33 o variont of 'Damsza lemwae, , maa ASStMme; @@ @ Gk
% all “a-level blobs” loske like 4wis: (F58® s @

(co‘ours between and in small blobs are olistinct,
otherwise +here would be a mono Q* power (@)

of path between small bldbs).

¥ all edges between any two “d-level blobs’
S

have $he same colour. no shert mono a*“ power
of paths between smoll blobs
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Next iterations 15/a2 .

Simi |mrl3 , find

% mono A% power of a walk on y vs (with few repe-\-‘:l-‘\ons) , or
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Next iterations 15/a2

Simi lmrla , find
% mono A% power of a walk on y vs (with few fepe-\-'«l-'\ons) , or
% “3-level blobs” as follows Coverina wmost vs.

wo wouo 2" power of path

s-\-ar-}iug_ owal e.mliv\a_ " o swall blob
or storting owal emﬁua i olistinct
small blogs but same weolium blob
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Next iterations 15/a2

Similarly, find
% mono A% power of a walk on y vs (with few fepe-\-'«l-‘\ons) , or

% “3-level blobs” ag follocss Coverina most vs.

wo wouo 2" power of path

s-\-ar-}iv\g_ owal e.mliv\a_ " o swall blob
or storting owal emﬁua i olistinct
small blogs but same weolium blob

S PN
e =

R %
B‘a o variant of +the 'Daw\sea lemma, Moy assume *fgﬁs’;’g/ffg\\:\“

= W= —‘“=
Nl Ny
W

all 3-level blebs” lock like this (all colours are diskmed): | _

. [
W= 74
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Next iterations 15/a2

Similarly, find
% mono A% power of a walk on y vs (with few fepe-\-'«l-‘\ons) , or

% “3-level blobs” ag follocss Coverina most vs.

wo wouo 2" power of path

s-\-ar-}iv\g_ owal e.mliv\a_ " o swall blob
or storting owal emﬁua i olistinct
small blogs but same weolium blob

S PN
"l =n

P
° py: %
By a variant of the Ramsey lemma, Moy AssuMe | g Qs';'g/?g\\;\\“

= W= —‘“=
Nl Ny
W

all 3-level blebs” lock like this (all colours are diskmed): | X

. [
W= 74

After ss+ iterations, find vequired power of a walk.
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Ordered +rees 16/22

A d-ary ovdered tree of height b is a cowplete ol-ary +ree of haight h,

along with an ordering of its leoves obtained £rom o planar
olmwina_ ot the tree with all leaves ow & line.

ordered 3-ary tree of hei&k’r 3:
(leaves ordeveo (ef—‘-l—h-rial.\ﬂ

& not an ordered 4ree
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U.s'ma ordered +rees fo model leveled blobs 1+ /a2 .

We model “h-level blobs” laa +he leaves of ordereel d-ary +rees o¥ heiakl- h,

KRN
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U.s'ma ordered +rees fo model leveled blobs 1+ /a2 .

We model “h-level blobs” laa +he leaves of ordereel d-ary +rees o¥ heiakl- h,

KRN

and use the natural correspondence between t-sets of leaves andl
ordered subtrees with t leaves.
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U.s'ma ordered +rees fo model leveled blobs 1+ /a2 .

We model “h-level blobs” laa +he leaves of ordereel d-ary +rees o¥ heiakl- h,

KRN

and use the natural correspondence between t-sets of leaves andl
ordered subtrees with t leaves.
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us'ma ordered +rees fo model leveled blobs 1+ /22 .

We model “h-level blobs” laa +he leaves of ordereel d-ary +rees o¥ heiakl- h,

KRN

and use the natural correspondence between t-sets of leaves andl
ordered subtrees with t leaves.
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Sketch of our proof for v 23 18 /a2 .

In step j:
* M3 € V(6) larse,
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Sketch of our proof for v 23 18 /a2 .

In step j:
* M3 € V(6) larse,

* ’\'s(u\ s a o(;-o.r%_ orolered +ree
of height ), rooted ot w,
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Sketch of our proof for v 23 18 /a2

In s'l'epj:
* M3 € V(6) Iarse,

* ’\j(u) s a o(;-o.ru_ orolered +ree
of height ), rooted ot w,

% no short mono L™ power of +iak'|' path s-l-ar-l»ina anadl e.ndina at disjoint
L-sets of leaves in Tj(w) correspono(ina, +o isomorphic orolered trees

(in the r- ﬁrap\n whose edaes are r-sets of leaves whose roots
are c.h,ues in G
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Rawmsey lemma for ordered +rees 19/22 .

Lemwma. T oroereol ‘D-mra_ +ree of \r\e.‘ualn-\- h, D>l

TFor every s-colourma of r-sets of leaves of T, +here is a ol-ara_
subtree T'€T of heuak’c h, sit. r-sets of leaves of T corresponaling
to isomorphic oroerecl +trees have the same colour.
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Rawmsey lemma for ordered +rees 19/22 .

Lemwma. T ordereol ‘D-ara_ +ree of \r\e.‘ualn-\- h, D>>adl.

For every s-Colouriv\a of r-sets of leaves of T, +here is a o-ary
subtree T€T of heiak’c h, sit. r-sets of leaves of T Corr¢5pono|iv\a_
to isomorphic orderedl +rees have the same colour.
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Rawmsey lemma for ordered +rees 19/22 .

Lemwma. T ordereol ‘D-ara_ +ree of \r\e.‘ualn-\- h, D>adl.

For every s-Colouriv\a of r-sets of leaves of T, +here is a ol-ary
subtree T€T of heiak’c h, sit. r-sets of leaves of T Corr¢5pono|iv\a_
to isomorphic orderedl +rees have the same colour.

) KRN

Shoham Letzter Size-Pamsea, numbers of powers of +}3k* paths 8 March 2021




Rawmsey lemma for ordered +rees 19/22 .

Lemwma. T ordereol ‘D-ara_ +ree of \r\e.‘ualn-\- h, D>adl.

For every s-Colouriv\a of r-sets of leaves of T, +here is a ol-ary
subtree T€T of heiak’c h, sit. r-sets of leaves of T Corr¢5pono|iv\a_
to isomorphic orderedl +rees have the same colour.

1 JINV Iy
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Rawmsey lemma for ordered +rees 19/22 .

Lemwma. T ordereol ‘D-ara_ +ree of \r\e.‘ual«-\- h, D>adl.

For every s-—colouriua of r-sets of leaves of T, +here is a ol-ary
subtree T €T of heiak’c h, sit. r-sets of leaves of T c.orresPondiv\a_

to isomorphic orderedl +rees have the same colour.

A
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Rawmsey lemma for ordered +rees 19/22 .

Lemwma. T ordereol ‘D-ara_ +ree of \r\e.‘ual«-\- h, D>adl.

For every s-Colouriua of r-sets of leaves of T, +here is a d-ary_
subtree T€T of heiak’c h, sit. r-sets of leaves of T c«:rreSpondiv\a_
to isomorphic orderedl +rees have the same colour.

i J

Bg ths lemmoa:
may assume +hot edges Correspondling +o isomorphic orderedl
Lorests have the same colour.
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Aux'd'mra, colouri na Q0 /2.2.

Define aux’:\ia.ra Co\ouriv\a of GHv .

colous , ¢~ ovdlereol +ree on L leaves
% colour uv (c,S) 'f there is o short c-coloured ™ power of path

Lrom on S-cepa wm T to an S-CoFa n Tjv).

% ow colour uv grey.
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Aux'll'coura, colouri ng 20 /22

Define auxi\io.ra cQ\ouriv\a of GHv .

colous , ¢~ ovdlereol +ree on L leaves
% colour uv (c,S) 'f there is o short c-coloured ™ power of path

Lrom on S-copa ™ "j(u\ 40 an S—Cora in Tjv).

¥ oW co|owr v Sreca.

Suppose JInon grey mone R, in colour (redS).
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Aux'ul'coura, colouri na 20 /22

Define auxi\io.ra cQ\ouriv\a of GHv .

colous , ¢~ ovdlereol +ree on L leaves
% colour uv (c,S) if +here is o short c-colouredt L™ power of path

Lrom on S-copa ‘™ "j(u\ 40 an S-Co';a in Tjv).

% ow colour uv grey.

Suppose JInon grey mone R, in colour (redS).

MS.\V\a assump*\:'om Hhot eo!aes c.orrespov\ding. +o
Somorphic ordereol forests have same colour
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No lona non- grey path 21 /22 .

If Ino non -orey mono TR, then there are many dligjoint qrey Kyg..'s.
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No lona non- grey path 21 /22

I¥ Jno non ~grey mono R, then there are many dligjoint qrey Ky ..'s. .
=1 many structures like Hhis:
grey K™
vo short momo L™ power of

-hald- path between capies
of S in different trees,vs

n
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No lona non- grey path 21 /22

If 3no non -qrey mono R, then there are many dligjoint ﬂ“"& Kd.ﬁ WS-

=13 many structures like Hhis:
3r35 K J“‘ﬂ\ J-ﬂ (w)
wo short mono L™ power of
tight path between copies
of S in different trees,vs vo short movo L™ power of tight

path between o(‘sJom'l' copies of S, VS
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No lona non- grey path 21/2.2, .

ﬂ*\

=1 many structures like this:
3r35 K J"‘ﬂ\ J+| (w)
o short momo A™ power of
-hald- path between Copies
of S in different trees,vs vo short momo 4™ power of tight

path between ot SJom'l' copies of S, VS

If Ino non -orey mono R, then there are many dligjoint are% Ky

Lemma. T ordered d-—ana. tree of keiskl' he hidwes, 2.
For every s-colourin& of r-sets of leaves Imono 2™ power of +iah'|' path on 30 vs
s'|'o.r-|-iv\a awol enoling_ ot o(isjoin+ cofn'es of some ordered tree Son L Leaves.
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No lona non- grey path 21 /22 .

If Ino non -orey mono TR, then there are many dligjoint qrey deﬂ oS-

=1 many structures like Hhis:

n
qrey deuﬂ\ : = T W)
wo shor movo L™ power of
-haki- path between capies

of S in different trees,vs vo short movo L™ power of +ight
path between dlisjoint copies of S, VS

Lemma. T ordered d-arta_ tree of keiskl' he hidwes, 2.
For every s-colourin& of r-sets of leaves Imono 2™ power of +iah'|' path on 30 vs
s'|'o.r-l-iv\a awol enoling_ ot o(isjoiwl' COP;GS of some ordered tree Son L Leaves.

= After < h steps find the required power of a cwall. [J
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Open problems d2/22 .

x Best bounds on T(R): 335n ST(R) < Iun.
I\mprove these bounds.
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Open problems d2/22 .

x Best bounds on T(R): 335n ST(R) < Fyn.

Improve these bounds. Dudek-Rolat 16 Krivelevich '

v v
% DBest bounds for s coleurs: JU(stn)=T(F.) =0(s‘loas n) .
Which bound is closer to the +ruth?
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Open problems d2/22 .

x Best bounds on T(R): 335n ST(R) < Fyn.

Improve these bounds. Dudek-Rrolat 16 Keivelevich 'i

v v
% DBest bounds for s coleurs: JU(stn)=T(F.) =0(s‘loas n) .
Which bound is closer to the +ruth?
% Cow ( Rad| - S2ewmerali '00): waz3 3&v0:
n* s max{ v (H): |HI=n, A(H)sA} < nte,
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Open problems d2/22 .

x Best bounds on T(R): 335n ST(R) < Fyn.

Improve these bounds. Dudek-Rolat 16 Krivelevich '

v v
% DBest bounds for s coleurs: JU(stn)=T(F.) =0(s‘loas n) .
Which bound is closer to the +ruth?

% Cow ( Rad| - S2ewmerali '00): waz3 3&v0:
"t § maxf F(H): [HI=n, A(H)<AT € nYE,
v

open proveol ba, Kokabqkawa-ﬁbioll_Sc.had-- Szemertoli ‘I for £< &

Shoham Letater Siae-’Ramsea, numbers of powers of 'l-':ol\’r paths 8 March 2021



Open problems d2/22 .

x Best bounds on T(R): 335n ST(R) < Fyn.

Improve these bounds. Dudek-Rolat 16 Krivelevich '

v v
% DBest bounds for s coleurs: JU(stn)=T(F.) =0(s‘loas n) .
Which bound is closer to the +ruth?

% Cow ( Rad| - S2ewmerali '00): waz3 3&v0:
"t § maxf F(H): [HI=n, A(H)<AT € nYE,
v

open proveol ba, Kokabqkawa-ﬁbioll_Sc.had-- Szemertoli ‘I for £< &
(best lewer bound: Radl - Szemeréali '00: V\(|°J“)£)-
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Open problems d2/22 .

x Best bounds on T(R): 335n ST(R) < Fyn.

Improve these bounds. Dudek-Rratat "6 keivelevich '

v v
% DBest bounds for s coleurs: JU(stn)=T(F.) =0(s‘loas n) .
Which bound is closer to the +ruth?

% Cowj (Radl-S2emeréali '00): vaz3 3£s0;
n"* s max} T(H): |HI=n, A(l—l)éA} ¢ nie,
{

opew proveol ba, Kokanqkawa-ﬁsdl—&.lmd-- Szemertoli ‘I for £< &
(best lewer bound: Radl - Szemeréali '00: V\(|°J“)£)-

Is ¥ (nxn ar':ol) = 0(n?)? Clemens —Mivalaei - Reding - Schadd- Taraz "19: O(w**et),
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Open problems d2/22 .

x Best bounds on T(R): 335n ST(R) < Fyn.

Tmprove these bounds. Dudeh-Reled 16 Krielevich '

v

% DBest bounds for s coleurs: JU(stn)=T(F.) =0(s‘loas n) .

Which bound is closer to the +ruth?
% Cow ( Rad| - S2ewmerali '00): waz3 3&v0:

"t § maxf F(H): [HI=n, A(H)<AT € nYE,
¢
opew proveol ba. Kokabqkawa-RBoll-Sc.had'- Sz2emeréoli ‘I For £< =
(best lewer bound: Radl - Szemeréali '00: V\(|°J“)£)-

Is ¥ (nxn ar'wl) = 0(n?) ? Clemev\s—Miralaei—Reoliv\a— Schackd-Taraz '19: O(n***"),

Ahank 3c w Ser |is‘¢n'ma_}
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