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. Sg-l-\fhs the scene

- The Go:JQNSV\y- PinsKer cansedvrz
 Three qves&roms

.+ Shord ang wets

© Digqing deeper - e consbetion




Se-\—\‘mg 4he scene

A=(A(R),) reladionl chctore with Qivile d{wﬂ’m d

ot most cavmta ble
CSP(A) :
ln‘w-l‘ inﬁ{e ‘Cfs’(rv::(-wc a
Decide: &£ > A?

Example: 3-COLOR (WU + cSP(IK3) WP -complele

A o ~coneivets 1B 1(’ IR s hom e, to  slh.
P »Az(malo(c i d f’(mi\l (:owen af A.
~> CSP(BR) cedces +o CSP(A).

Pol LA = nk;/‘ Hom( /A", A)



Se-\%v»s 4he scene

Theorem (Rulatoy & 2l '17)
A {’Imile celedimal s\vetvre, Then either
i) M F‘)—zomdrmls |K3 and CSP(A) is A/P'wn«‘)(tk,oo
ii) Pol ( A) sudis cils the nggers ~ideh4'\\/

S(*Y,%,2,Y,2) & S(y,x & X%, z,y),

and CSP(/A) i pa//v nomial - Lime golvable

Bis goulf l(g Wis  (as (au‘ PT ea;si‘o(z) to Ivvffvﬂ{e»
domain €S



The dadics Uy - Pins ke conyecture
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Rindde sub chrveduees exlewls to an aU‘IOWDr‘oWSIM
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Cnileeamaadi { 2w finide gl a( (’M\z
v - strvedures s for all (‘in:-lz, T-str R:
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The dadics Uy - Pins ke conyectvure

Coy“ec'iumfﬁac(ies\k/ t Pinsher '41):
A reduet 0( A (’iwﬂe\)/ bounded ho mogeneaus
gAeveture R. Then one a-f e (’0“0(;1% holds:
) A ﬂ;-wus)rruc{s Ky (2 ¢sP(A) is WP —;aw‘(e-le)

'ﬁ) Pol (A) sadis f}es 1he psew(o'S.'ﬂSe/‘g WMI")/
Ko S (%Y %2 Yy 2)% Bos(yx &% 2Y)
and CSP(A) is Po(ymom?al ~4ime ¢olva ble.

Mo te: Smer.s ia&nmj became weale (Jsﬂ/c(a"vwfan“.



The theee questions

COVQ%’*U%(QM‘\MK/ + Pinsher '41)-,
A reduet 0( A (’ivﬁ-\e\y bounded homogneas  stoetire R, Then one of e (pllm;% ol e

7) A ﬂ)-wus'hvds Ky (2 ¢sPA) is A/P—cow‘(!-le)

i) Pol (A) <ais f’,es the psevdo- Sigges i.@mh%)/ ®os(xy %2y 2) % Boslyx 2% 21y),
and CSP(A) is ‘:o(ym)m?al ~dime solvable.

1l we mgpost addidionel styvelveal as§umpfions  ow
the shevedvres in Scope o{"ut UH&ec{we w.l. o, 6,;

2, Can we in‘m‘-@ siaw\' (’(caﬂ dlg& brarc 45501'\0’{""1/‘5 on
the polymorghisms +f dase stvelvees w.lo.g.*

3. Ace there dlsarf\lﬂ mic s be {ween €SA (MVA the
candeddre and  PcsPs®




Slnorl- answyr 4

COVQ%’*U%(QM‘\MK/ + Pinsher '41)-,
A reduet 0( A (’ivﬁ-\e\y bounded homogneas  stotire R, Then one of e (pllm;% ol e

7) A ﬂ)-wus'hvds Ky (2 ¢sPA) is A/P—cow‘(!-le)

i) Pol (A) <ais f’,es the psevdo- Sigges i.@mh%)/ Ko s(xy %2y 2) % Boslyx 2% 21y),
and CSP(A) is ‘:o(ym)m?al ~time solvable.

i Lun we impost addibione| stivetueal assumpfions  on
the stevelures in scope of de umpedvre wl.og?
Mi Find A ced of fo. bhom B &b,
- Nl ew‘w“ﬁcs v(’ A 1R {-Mus-feﬁ
- A fp-¢ Ky < A pp-< K
= C(SP(A) and CSP(AT) L((:cteM(y swdo cedvcible
- A s @me a‘az‘om(cﬂy



Chort anewe 2

Cov“ac'fumfﬁo‘(ies\k/ + Pinsher '11):
A reduet of « (’ivﬁ-\e\y bounded homogeneass sAwetire R, Then one of the (v"ou’u‘ﬁ bl ds:
7) A ﬂ)-wus'hvds Ky (2 ¢sPA) is A/P—cow‘(!-le)

i) Pol (A) <ais f’,es the psevdo- Sigges i.@mh%)/ Ko s(xy %2y 2) % Boslyx 2% 21y),
and CSP(A) is ‘:o(ym)m?al ~time solvable.

0L Can we Znea&z siow\‘ f.’cmd alge brai e 453(/}9\04{['%\5 on
the pa(ymor(m.'sms l(’ Hese sdrvedvres w.lo. 5,?

A2 Canr expand A ol l’é (ﬁm« AA by a celatin T, sl

By, oy has eesemiallpimeeve  poly morgioms
whilt othe P/‘aflfh’cs 12 Pvegw;;[ ,

~ jcertities characte-izing 4w4ab¥\r'ﬁ\/ mesd e
Tnjective!



Peomise Consleuind Sadis {’ac-(\”ou Peo blasme

54, $,_ c’mﬂ{« 'Cfs*m/clv(‘e‘s s,-\, sA - $z

PcsP (S, 8,):
lueu¥= finile < -staclvee ©
Decils € 8, o0 & 7é S,

"et“ani.ce"‘ all in‘,/‘l shevedures
(au imo one o( llae
M*“—Sar.les

Woke: BLSP(S, 8,) = CSP($s)
Exow‘\t? AWroxiwk smvln Cﬂlﬂﬁhsl ¢4 PCSP(IKg, |K5)

A is a (Sanduich ?-c ($,5,) Ic S1OA DS,
A solve CSP(A) to solve  PC5P(S,, S, )



Peomise Consleaimd Sadis {’adfou Peo blasme

§, S, funte T-clwclvres sd. §, > 8,

PcsP (S, 8, ):
lneu\f fiile © -staclvee €
Decieles € = $/| o0 & 7é Sz_

/A SMWI-CL! 7‘( (gusz)
L siv>na248,

Q: e Hhere fiile PSP Aemplales with wo (inle frmekable
sam‘ufd\ (na-l- (In?k\y ‘melaul), W'\ fe T 'm,eiyﬁ‘t om’.”

Bulo 18: Yes' AA: Exuur\z hot 0 scope a(’ A P- ww&edum.

R: w- . ﬂ.xalurlt.? Eﬁuh«‘t [0 5““* "‘( wW554UPL:L



Shod answer 3
Ry Ace ‘H"éft 4(501‘("\% mre (g be {ween cs R (’mm {he
conjectice  and Pcshs®

A3 | Theoram (Pinsher + Rydval + S+ Spigss '2.6)

A ced. v€ (28 an.bp(, hom , Find A‘ e, o( cm- b, hon B
anel o PCSP -\ewr‘u\e ($,,8,) s

- mecl f'*o((/"l'fei lf A, R -an:ﬁV‘

- K gpre Ky A gp-c IKs

- ¢8P(A) sl cSP(R) effictendly wleredicible

- A is sandvich (or (S4, $y)

= (S, $) neb (inilely Amctelle




Digging deeper: ghnvetveal notions

A is..
CSP—iN‘u{ive 7(’ (or all (Tu‘t\( 'c‘s‘m I}
B> A B>Aigedunly (@<, RE

w—ca"esabkal ig car all n, Av-“/A)Q A” has

DM(/ eflﬂ‘l'\l(y mam)/ dr‘OthS (&;‘); ‘2[7
a model - complede core i all endomorphisms @e
embeddings (@<), K,

A has (o a‘gzbmtcﬂy Tf Qor al n, Ze »4”,
AA(A (&) does nd stubilize any o' ¢ @.
(15714)1‘2é



Dfﬁw\ﬁ Aaeu: Oahlog_
Duka(as edewls exislemnkial ‘)oéfkw. (.o. log e with eam»{flh rvleg
whose semunti<s is vu(((ul us?n$ 'mela (?owary (’cxed foih{'s_

Exaw?lz:' XLy & %y
XCy & J2 xcz2 Azc7/

A M(lu‘kaumy e P
3 “Mms”t‘vc clogvie
i"’t (%.\/) Q.‘xel( ro\h* "( £

Da-‘ulos solves) CSP(R) iQ thee is . Da'iu(os senleice
idents (’y ing MO- instances,
Note: - E-m.w')u eolves 45?(@2’ &) via Ix i("gc(x, x)
- Dalalog ~ bovnded width
- Evalvadion of Ouulog forw./las runs in poly nowial kime



D:%’mg Aze‘)er: Da‘falog I

A G- sjmlc‘ut‘e, 123 ‘D'C\w‘ vedvre
- CSP(A) Dot oy~ cedices) to csP(R) il 4hert s
A mom;w:ﬁ T: cfn o- ste. 2 GM T -stn s
C>h D T 2B ad T(C) v be defined
feom € using Datalog  (ormilas,

= “f CSP( ‘B) S i cohfflxijc)/ class wMuiu:mb D“'("[aﬂl
e.q P, s0 s CSP(A),

- Da’m(os redvedinng 3 (:‘s -conélvedions



Qigg’t_ng_deep_er : Ruestion 1

1 lun we ’.m‘o;e addifional stnvelveal assum,o\‘fans on
the slevedvres in scope of e wnedve wl.o. g%

Went ¢ wo alalbmf‘“ty +CQP’M3 while PM@/‘V?V‘S nice
Prd?!fﬂes.

~ Blov ve SLN/C‘l'\’N-S wma Lever uay'.



Diqgiv\5 deepo: The weea gwdvd

B..C .

- l2¢r|aa- tewerts of B with copies of § -swetuee €
- (1B s sign. fugu el Eis epiv. cel '€ ~bubbles
= P - oelatioms w kin b\/loln(ls, G ~celodions between vbbles
- A4(CTB) 2 AA(E)1 Ad(®)

- CLlB herits oy wee prope {les o-" IB, c



Diggig rleqm-t e b\awp
- Leb A - calid o-( B (. bd. hom
o~/
- (= (R, HLRB + slaba\ ¥ heg no a.ly.bm?d‘c/
- W= Tl % EY - eedch of B

- L (s ¢SP-intetive
- /A‘ ﬂ)—c "/\3 38‘( A loes
- cgp(/A') ond CSP(A) are Dmfafab-imﬁ»reJVc-TlolL




Diag’mg dzgeer : Angwer 1

lun ve mgost addikional stivelveal assumplions  on
the sAevelures in scope of Hle wnedvre w.l 0.4

Theorem ( Pinslhes +Ryd val+$ .+ Spiess '2.6)
A aoe vl sedvel of B fin bod hom Thn 3 A cedvel
a{ IB c\u bd. hom. ithot A‘s(b"atCA)/ ét.
) A s CS(’—:QO(;\\V&
) CSPUAY) ard CSP(A) are Oudalog - interred vcible
) /A e model - LamP(de core \Jz( A ig
) B i Ramey Iﬂ) B is
) A" fr - - construeds 1Ky fﬁ’ A dogs




Digging decpe i Ruestion L
Can we In.ea&z siav\\’{(caﬂ dlgle\"c 455(/).‘09{(%5 on
the fw(ymar()h?sms :(’ Hese stvelvres w.lo. 5.?
A g Pal—in;xcch'\/e T-e all pely morphisms of A are ¢5§¢,,.-\7¢(Iy inyecAive,
Fuclsi-A is Pa(-imiecirv‘ ;Cﬁ Bl (4) preserues
i‘r"s [(";Y/ U,V)l »= Y 2> U 7\/}
—u(c((g Ty toa CSP"M\'). s%Nc‘ldm )/icus D{A-l-a(pg-—
inkrreducible C9Ps (buh we lose CSP-in].)

A By wdding Ty 4o % Ghoru Question 4, we élL



Diag ’mg dzgeer ‘Angwer 7

Can we In.‘a:-e. siaw\’-(caud d|3£bM\”c d.studa{(ap\s on

the ‘w()/kﬁar()h?sms 1." these 54/‘1/4‘(&/(‘(5 w,(.a-ﬁ:?

Thaorem (P inslher +Ryd val+ S .+ Spiess '2.6)
A tow-dvidl cedved oe R Cfm. bd. hom. Then 3 A;# ceclvel
of lﬁ;‘* Cin. tod. bom. ithad dydoraicity ot
) /A;“is ol - injecAive
) CSPOA) and CSP(A) are Ocdalog - inberred veible
) /A;‘}is mu(e('(.aml)we core iﬂ A is
) INB;“fs (Lamz/v Iﬁ B is
) /A;“ ‘;‘,-cms{ruds Ky if A does

A akidies characlerizing tructabildy i coqeedvre
must e (essentioly) inyective! 6.4 oo sy % 2Y2)
= G’ 5()’,)‘/ 1,%, kpy)



TM& yaU!



