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Triangle Removal (Rus:a, Szemerédi 13%6)
For oMl ¢70, 3 §>0 st Lt a 8x0v‘o\n G
has < Sn® ‘LYLO’Y\%L@S G can bt made
A-free blg, removwxg, < en” \o,olx}e/s
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Triangle Removal (Rus:a, Szemerédi 13%6)
For oMl ¢70, 3 §>0 st Lt a 8x0v‘o\n G
has < Sn® ‘LYLO’Y\%L@S G can bt made
A-free blg, removwxg, < en” \o,olx}e/s
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Triangle Removal (Rus:a, Szemerédi 13%6)

For oMl £70. 3 $50 st if a 8xa1o\n G
has < §n® triengles, G can bt made

A-free btj, remov'ung, < E,Y\'L eol@%.
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Triangle Removal (Rus:a, Szemerédi 13%6)
For ol ¢70,d §>0 s.t. L a 8x0~1o\m G
has < Sn? truah%ws G can bt made
A-free btj, removung, £ en” \o,oLge/S
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Triangle Removal (Rus:a, Szemerédi 13%6)

For oMl £70. 3 $50 st if a 3x0»|o\n G

has < §n® triongles, G cann bt made

A-free btj/ remov'ung, Zen” _eol,ﬁe/‘y
bad paLrs internal eo[%e,s
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Triangle Removal (Rus:a, Szemerédi 13%6)

For oMl £70. 3 $50 st if a 3x0~|o\n G
has < §n* triengles, G can bt made
A-free btg, remov'ung, £en’ \o,otgas.
baol patrs internal ed@res Low o\anstt?r
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For ol £¢70, 3 §>0 s.t. Lt a 8x0~1o\n G
has < Sy\" truwh%ws G cain be made
A-free btj/ removing £ £’ edges.

one edge
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Triangle Removal (Rus:a, Szemerédi 13%6)

For oMl ¢70, 34 §>0 s.t. f a 8x0~1o\n G
has < Sn? truan%ws G can bt made

A-free b‘j/ removung, < en’ eotge/s

=k ? one eaf?e

mcwnj/ eda,as

o. \ . .
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Sw‘og*afk Rewmoval (P\u,sa-_a,, Sremeredi I‘B?G)
For oll £70 ohd graphs H, 4 §50 st Lt

a aXO«P‘ﬁ G has £ $\™ copies of H, G can
be made H-free b‘j/ remov'wxg,é tn” eotge/s,

§O—W‘€ 'broojt:
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lhAwC&d S'u,‘og,ra,pk Remova l
(Alon Fischer, Krwele,v;c,ln 5“3'“[?' zooo)

For oll £70 ond a»rw\ohs H, d §>0 st Lt
a a,kavp‘n G has £ §n™ Lmduc.eo{ copies of H,
G con be made free of nduced copies of H

by, mod/uf'j,mg/ 2 en’ p,otge/s ..

B s /

i /
/
/




GRAPH REMOVAL |LEMMAS

lhAULC.&d waq,rapk Remova l
(Alon, Frsc,ker,Krivele,v(c,b\, SQe}ec(y, z.ooo)

For oM £70 ohd a*w\ohs H, d §>0 st Lt
a 8xa«|o‘n G has € SWM nduced copies of H,
G cain bt made free of nduced coptes of ¥




GRAPH REMOVAL |LEMMAS

lhAULC.&d waq,rapk Remova l
(Alon, Frsc,ker,Krivele,v(c,b\, SQe}ec(y, z.ooo)

For oM £70 ohd a*w\ohs H, d §>0 st Lt
a 8xa«|o‘n G has € SWM nduced copies of H,
G cain bt made free of nduced coptes of ¥




GRAPH REMOVAL |LEMMAS

lhAULC.&d waq,rapk Remova l
(Alon, Frsc,ker,Krivele,v(c,b\, SQe}ec(y, z.ooo)

For oM £70 ohd a*w\ohs H, d §>0 st Lt
a 8xa«|o‘n G has € SWM nduced copies of H,
G cain bt made free of nduced coptes of ¥




GRAPH REMOVAL |LEMMAS

Ihclu.ce,d S'u.bg,rwpk Remova l
(Alon, F..Sc,ker,Krivele,v(c,b\, 59_@3@47, z.ooo)

For oM £70 ohd a*w\ohs H, d §>0 st Lt
a 8xa«|o\n G has € SWM nduced copies of H,
G cain bt made free of nduced coptes of ¥
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lncluu:.e,cl S'u.\oq,ra,pk Remova l
(A/om, F..Sc,k.e,r,/(rivel&v(c,ln, Sze}ed? z.ooo)

For oM £70 ohd a,ra.\ohs H, d §>0 st Lt
a axwph G has € SWM nduced copies of H)
G cam be made free of (nduced coples of W

b‘g, mod/if'j,ilﬂg/ g en’ eotge/s.
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AH‘H\W\&’C\;C RQ,W\O\IOJ./ (Greem 2005, Sko-rc\rq ’Loto)

Let L=(L,...,Lv) be o lnear Sla,s{em.
For all 70, 45>0 st f ASF and
N (A) < S Than A con be made L-free
5'3/ r-emoviv\g, XA elements from A
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AYi‘l’\r\MelCiC RQ,W\O\IOJ/ (Gree.\n 2005, Sko-ri\rq 20(0)

let L=(L,, ..

,L-k) be o lwear sla,sfem.

For all £70, 3§50 s.t. f ASF and
/\L(A)<S, en A con be made L-free

by vemoving 2 s \F) elements from A,

A\ (A) =

E—— j_(_ (L, (x)
xe(fry

jL(Lk( >

— C{,QI/\S(}? of [-instances
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(Linear) Arithmekic Reguloriby (Green 2005)

Fov every £70 and. £ H:P"—-—» Lo, 11,
3 Subspace H < H:I’h of codimenston ¢ C(L)
s.t. ‘F s £-Fourier wniform on ol but

o £-proportion of cosets of H.
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(Linear ) Arithmekic Re,/a(u,WH:jf (Green 7_005>
Fov e,ve,r\} ¢70 wv\ocl f HZI:——» [,o,i]?
3waspwce H < H:r:h of coolimenston ¢ CLE)
s.t. ‘F s s£-Fowrier uniform on adl but

oM £'Pro'aor’ci,0h of cosets of H.
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(Linear ) Arithmekic Re/a(u,WL{:Hf (Green ?.oos>
Fov e,ve,r\} ¢70 wv\ocl f H:P"——» Lo,1]7
3swbspwce H < H:Ph of codinenston « CLE)
s.t. ‘F s s£-Fowrier uniform on adl but
oM £'Pro‘aorti,0h of cosets of H.

Cou.lntc;mg, lemma

for linear systems of
true c0mplzxiz"y, 1

#3-APs X o A, 4, [H|*
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\hd.u,ceo\ Arithmetic Removal (Fox, Tidor, Zhao 2022)

Let H be an orithmetic pattern of
true complexity 1. For all £70, 38§50 st

cf Xiﬂ:;*"’ [r] sofisfies /\,H,(X)<S7 then
X con be made HU-free on H'}h\{O} bua,

recol,ou,ra;ng, 25 \f| elements.
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|nduced Arithmekic Removal (Fox, Tidor, Zhao 2022)

Let H be an orithmetic pa;hte,rn of
true complexity 1. For ol £70, 1§>0 st

cf Xiﬁ:l,,h‘* [r] sofisfies /\,H,(’X,)<S, then
X con be made HU-free on H'}h\{O} lpka,

recoLou,r(;ng, éi\fp“\ elements.

—

= | 4001 (x+d)
X) weff = R=x"(®)
/H — (é/ x+d7 ><+2d) B:X‘\( )

1l B(xn.ol)
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\hd.u,ceo\ Arithmetic Removal (Fox, Tidor, Zhao 2022)

Let H be an orithmetic pattern of
true complexity 1. For all £70, 38§50 st

cf Xiﬂ:;*"’ [r] sofisfies /\,H,(X)<S7 then
X con be made HU-free on H'}h\{O} bua,

recol,ou,ra;ng, 25 \f| elements.

o Ti,ulo'r, Zhao 20277 a,ng, complﬂ-xﬁy/(mwe e,xcelgtiorns)

o BL\G-&“C["M%?Q; Fischer H.+P. Hatam( Lovett 2013
L ramslation- (nveriont pa,ﬂerns, no. exceptions



ARITHMETIC

Po,rk oon- T&g;wt,wr:
evfz,hj, C,OLOu,kCVl%,
hos & mownochromatic

golution n H:‘;"\{O}
X+Yy-z2=0

SETTING



ARITHMETIC

Po,rk oon- T&g;wt,wr:
evfz,hj, C,OLOu,kCVl%,
hos & mownochromatic

golution n H:‘;"\{O}
X+Yy-z2=0

)(+t21r+2==

3 coLou,r'mg, s.t. the
Ov\b?r nmonochromatic
colution S 0O



ARITHMETIC SETTING

Po,r&’»’ctovx-w,g;wbax: S+ \j/ + 2 =0
every C,OLou,ka%,

hos & mowochromatic 3 coLoerng, ¢t the
solution uh H:\;h\{O} OV\U& MO nochromaktic

X—*"J,"Z:'O solution LS O

|nduced Arithmekic Removal (G. 2024+

[.et H Le o Pwttt'wh—mg,ww arithmetic pai:te,rn
of true complexity 1. For all €20, d$>0 st. f
X: H:Ph"‘) [r1 cokisfies /\‘H,(X-) <$ , then X con be
made H-free by rewlou,rcng, 2 ¢ |6 elements.



STRONG ARITHMETIC REGWLARITY

(Bhattocharyyo, Fischer, Lovett 2013)
For every, ¢-N —(0,1) and F: > [o,1],
as@sloa,ces Hzé HIS ﬂ";" o{: codimensions £ C(z)
D,2D, such that:

i’> {' \S 5<D‘)’Fou,r(ev whiForm on all but
a £CD.)‘FroPor‘t(om of HL’C,OS&{',S,’

i) E(H,) - E(H) < £(0).
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(Bhod:‘ca,ct\ourg,%a., Fischer, Lovett 20!3)
For every, ¢-N —>(0,1) and F:F > [0,
HSu,LsPa,ceS Hzé HIS [FP" o{: codimensions £ C(z)
D,2D, such that:

i’> % \S 5<D‘)’Fou,r(ev whiForm on all but

o 2(D,)—Fr0\oor‘t(om of H, cosets;

. B “Hl—cosefcs most rel
l"’) E(HA E(H‘) < £(0). with H-cosefs atéo:{'%o(zusi-f?,“
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(Bl—\odcta,ct\axg,ta,a., Fischer, Lovett 20!3)
For every, ¢-N —>(0,1) and F:F > [0,
EISu,LsPa,ceS Hzé HIS [Fl;" mt codimensions £ C(z:)
D,2D, such that:

L> {- \S Er(D\)’Fou,r(eV whiForm on GLH bw’t

o 5(D,)—Fr0\oor‘lt(om of H, cosets;
- "Hl_ osets most rel i
LL)/(.E(HA - E(F‘) < &(0). w&’c\nc giw;e,‘rs at%uj-%otwsi—f?,

energy C‘E(H) = [ 0L?[—l+c

mean S 2 o[,u\vih}
on coset’s of H




STRONG ARITHMETIC REGWLARITY

(Bl—\odc‘to.,ct\ax%t.a,a., Fischer, Lovett 20|3>
For every, ¢ N —=(o0,1) and = 1“ > [0 1]
iy
EISu,Esloa,ceS H.< H < [F: of codimensions £ C(£)
D,2D, such that:

l’> 'Y- \S i(D‘)’Fou,r(ev whiForm on GLH bw’t

o £(D)- FroPor‘t(om of H, cosets;
OS‘H»} aﬁ,heL

.. _ “Hl—c,ose,{s m
l"’)/E(HzB E(F‘) < &(0). with H-cosefs obout o(m«si-f?,“

—

enex%b} f(H) = <_L/ "('Hw | F«.a}dna.g‘oraﬁ' TMOY—@W\

mean demn y
own SC,O%{:SQ 0": ::l\hér E (H"') ’E (Ht) = E(O(Hﬁc_o{ﬁ,fc)z
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(Bhaita,Clr\ax%ta,a,, Fischer, Lovett zonf&)

E:IN—(o)
‘F : ﬂ:Ph"‘) [o,l]

v
H, € H

‘9

D, 2 D,

/WF'T-
cod.cmensions

L)‘F (s £(D)-wnitorm on
adl but a £(D.)-proportion
of H.;’Cos-efs

W) E(H,)- EH) < £(0)
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(Bl—\odcta,clnax%%a,, Fischer, Lovett 2013)

E:IN—(o)
{: : H:Ph_’ [o,l]

{l/

H,< Ho. D, 2 D,

?

,WF"*
cod.cmensions
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