A Lomg\,wi’rs dichotomy
for gofh ociantation peoblums

Roman Fellaf Michod Pinskas

TU WiEen
iere Syk PocoCOP

MID SUMMER (ONBINATORIAL WwokkstoP XXIX 2094



{The. &WKM ot'um‘\d iOY\ j)fOb\.lM‘
Fix F fiode sed ok CimYe difected %va\ns

GOP(F) tha F-fuur guogh ofiamiadion probolum”
TNPOT: Ciatde 3&0(\\ G

OUTPUT: YES/NO AIVM ﬂ& on 4 a&mr“ms on Q(\m“d o7
wh\dn AO‘S \'\0‘\ -LM\OLAo am\s wnbnf OQ F.

[EXxAWPLES ® F=1q ! N, lXT} OUTRUT: alway YES -
Acyelic of vevtation alg,m&s ?d;gbla. sowble in tonstant e

o—Pe

@ F-= { /’\ TXI} OUTPUT - YES i€ inpwt 4faph dous

(;5 _‘. not contan o \ - Lb%w, -}m{“&,u

CaecT, ewbads nkp sy s&\m‘ A Ky Ofw acydic ocientafion (Jos&owd



[The. &“‘K\\ otientotion Eobum‘

BRAWRES @ F={reemrems, i}
OUTPUT :YES iff input groph i 3-ulecable. NP - cowplte

W & ——>A e~r opemedion @ ok, | G:'-’)./:.:\‘

{

F-fur onentadion G .

T’T‘HE‘DI?-EV\ (3°‘r\f$\'-b)&uttm’l\-9fo 2003 )

I F onmiste ef tousnaounms m\*& S 68 (F) i LAhue
fracteble or NP- ooMQU-’m .




\vamu-’(i o o CSPsJ

Recall = A . stenctute wil s'ranod W T
o CRAY = {R {inde T- ondwe : B>A Y

o CP(R) s olso fu. decdion pam B e CR(A)

BAMPLES| @ CsP(¥3) =" T 3-coloring \ombum"

), CsP(B,2) =" docide o mem‘ 1s ofianted M&dib a(of\:

@ CSP(E {0y, {13 ST, ) =\ O\.QLUL\ |.€ ‘D\ovhom‘\mg ethm
1“““5 teladions e m‘.‘tﬁvf‘ So\b\‘\\m



\Connection to CSPs |

Ed)fskb,fmmiw-fm : F fimte s of tourmnaments | exiets
qugh e s 4. CsP(He) = GOR(S D

“f % 3'0(“ “QA}A&" og DJ: "“w. ?t'd-'\'SS{ ‘Umﬂ o.Q & F)
Yo dost, of finde diedled F-{rae 3(&(\/\5.

h:(x — H_F pull loack sfuntedion D. v Hp
oxlwor\s n
C"‘.c"7 D\F )
0 ko H$

- F-euL ofiundation & of &



|Connection to CSPs |

Z F Yo dagt, of finte direcled F-free 3@(‘/\% 18
£ ‘M'el.g bow\d.uL

JkeN: Bee &

oLl cubstiuctuiy, of R ok
are &k 59-\0“3 1o 'CJ_- .

toke b = W\om_{z_a V ﬂﬂ : TG\F}
Congecluce (Bodirsky, Pinskar 200 )

IE A s fo.redndt of a finrel é bownded. \novno mneons
skrweture | CSP(A) s oitnee \mc.\ab e ot NP- thn\ol&\ﬂ

Re is o Swops of (onjechwre
. L\A“G-N\' ?(°°“ (‘QLSI'(\'( Wt \!L!l\-‘\‘ ‘“\20\"5 (LQ)IL\G?\A- Cﬂ '“\k" Swpe



[GOA] Usa. ety dusnloged. Hhuoty o tado oo o€

Complasiity dichotomy of  GOP(F) = (M) 4o

¢ test Limidodions of Ahe Freocy

. d&bmnm ‘)(0046 ik ftwiws v\“ﬁtﬁ“m—s of Ane.
tuoy 4o ch'u\;. drnduwed ovevind  of cwrand sriuadion

¢ make peoek ornable o {ucihar XMWU%A*;OY\S :

— T nol hetessan LS ton s‘\s*\?ﬂﬁ of dowcnaments
— (onsl &,.\"\(\3 Qd,se, col,ot'ms peololems (u‘ﬂu(u‘. oy GHON P)
ihs’teuL of Qely— oriontodion Pco\;,b_ms




Folymorghisme the summenias of o CSP

. Lomg- (pm?b.‘:.\‘ks bq CeP L}\’\ CAY*N&CL ‘0& Yu\ﬁw&( Q‘N\%WL
lors. Rl(R) =) Ll N> (0 bomern.

+ ¥ R - uctnte 5 by i T B2 A hemom. , £e BUA)
noxy fa Lo L\,\\, ,\n D ts omem. B = /A

v \bo\ﬂmg\\nmb ol sbtv\m\cu.s v} solulien “paL
{h: B>/ b homom. ] of an imloner B ot CS?(M

T Y s ({mls vl onn) =5 hatd CLP

hon - temul, s'amm‘\(its = (5P iy hadtable



Folymorghisme the summenies of o CSP

ﬁ\\EO?—EM ( Bocto ,0pcEall , Pindhse 2017) l
A w-cd. Wit oty tiviel sumneciss (anidts Pol(R) —>Peqy )
twn CSPIA) 15 AP - omplte. 1

TREOREM (Bulatov, Tk 203 )

I£ N Ciote  then CSO(A) & tracdable i axisds Le PA(A)
el 1 eycliey e VoY Xy 1% 0-920) = £ Ot %0 % ).




|

"THEOREM (F. ,Piaskar )

F Banle oo of foucnamaytts Ento\dl\s one of A fao holds =
u.L.

(1) He e only feivial symmelfies (asts Pollfe) = ?\“o&) |50

CstMe )= GOR(F) s AtP- wmplete -

(23 Pﬂ(“ﬂ Ll auns O conota Lol 'hfmfg {‘um.‘\i‘m Wdn
15 cwdat In e cose. CSP(RE) 18 tractable . ‘

\

phskeddn. Ip n cae (2) @ Redutn CR(R5) T ), wlse

N s Limde osbrdt stenctuie

Proldom s CSPIAY in gunsol hardad hwn C9(Re)

Buk+ Pol(Ry) containg comemmial tarhesy fundion, indmeing

eyelie polymecpligm of M.

Buladov, 2ank = CSRIA) fractdble , in poctiewlar CSP(H5)




"THEOREM (F. . Pioskar )

F Bt sd of toucnamants | Exedly one of Ahe -}uo holds -
(1) He Ynes enly deiviel symmebties (amists Pal () = Proy ), 50
CstMe )= GOR(F) s AtP- -~ wmplete .

15 cwdat In e cose. CSP(HE) 18 tractable .

l

(2) Pol(Hp) ordains o conomiesl funary function Ghide

ﬁ

PQ— skeidn \Q nat i0 Cose lfl’) The canovacoll Po\nmq(‘()h\ yms
PollBe) ™" & Pallle) comsist of teiviel syrmedries only .

Exist 4’ Po\.( cm_u:; ?(‘0&

n

Smocthu Agtiee. = 3 oppion b PoL(Re) — Bol{ly) .Y

*o (“( : POLL“EB -“-c_) ?ﬂﬁé. Bu\o,O?(;oL,?{‘\s\Lw % CSP(“AA NP ~C.




wmﬂ\é— \:SOUL “

Fundiy stdement: Funded. oy Europran Umon. (ERC,P00L0P, lolodbty )

Viet onde opion exprassed. afe hounrer thove of Y audhor (<)
only and- do not mussuilb feflleet thove of dhe Euwopran Umaon
of the European Raseardn (ownil Execndive Agunty. Neithe the
B\AN?MY\ Union nor the jcow\'\ilg o‘d\\o&"ﬂg tn e held f&s\:on?i'n\&-
Pas Hham.



