DECIDABILITY OF¢
ITNTERCRETABILITY

LOMAN FELLEL
TU WIEN

Sy& pococof
GA 101023162 ¢

AAB 108 2026 \WiEN



EQ(lL.NSLW\Ll rd,. 0’} (A\-CG:}. strwctnges (A B Uvins on W)

t_ s J;"f‘-'** ~ovdaf 'pn{or\:\
has W\L%\m Coumtable Mmodal



coarser

EQ(lL.N&LW\Ll rd,. 0‘; (A\-CG:}. strwctnges (A B Uvins on W)

"Bracler ) Pll-Nagdaask, Suenonans
f%s{ - otdu(

T AR A = AR

i | At A Sy At
. q= 3* ¢ S\g\mkws
Ad B = dAn RS

P | AR = Al B

.

Co quano\, Lin Ahllorands ¢ 23@3\%’)

P\\/\'\ /P\ gé\% /\Vﬂ (E



coarser

Eg(l&.l\[al&\l\(k rd.. Os‘t (A\-CG:}. strwctnges (A B Livins on W)

£iner

%
fust - ordus existential pos.

T AR A = AWB | td A=Endb

bi- | At A 9’—@“ AR® | Endl AE,. Encl@
ALQ 34 e S\j\mka =34 e 5\3\mkw3
A B = d(A KD A B = d(A R)§

P | Au A Zpop A B End A 2 = BB

Aud A gy At b | LR % B B




coarser

EQ(M.N&[LV\LK T"Ll.. Os‘t (A\-CG:}. strwctnges (A B Livins on W)

£iner

%
{(\${ - otduf eustont ) Pos. pﬁtv\'r\i\& pes-
Ad A =AdB | td A=EdB | PolA=Pd®
Aut A L\"@n Avt® | End A=, Enclﬁ) PoL A\ 2 Pl B

3 e S\jwkwb
Ad B = ARG

Aut A =, Adl B

P\\/\'\ //\ gé\lﬂ AVH B

34 ¢ 5\3\mku3
An B = dAR R

E“&. f\ =,‘.ae EWL&

E!\(Lﬁ’\ ga\:\ EV\CL &

& Sdg € Sym ()
A B = d(AR R

?oUP\g*.e Qd—@)




Eg(l&.l\[alﬂ.\l\(k rd.. Os‘t (A\-CG:}. strwctnges (A B Livins on W)

A N

fuet - ordr enstont al Pos, primive pos.
- AR A = AWB ] Tl A=TdB | PlA=Pd®
dek. A
bi- 20 | Aut N g’__w{} Aut B EM./P\%M& End B | PolA &4 Pl B
duf. §
o B ARAZ, AdB Bl A2, Edb| tlhz, Wlb
. ot ®
Awt A = aly Al & | EndiX %\3 End ® | PoLA Zay End

“iwide to top. recomstrudion” (Mecimon + Piker Wy)



Col and e P\Lse.loraiu P\WY‘O&C}L o (s

CRA cmgv\%ediov\at prollem :
INCOT = finte rel. studuie [

QUESTION - T bem. A "Z'




Col and e P\Lae.loraic Awmach o (s

CRA cmgv\%e:liov\at prollem :
INCOT = finte rel. studuie [

QUESTION - | bem. A "Z'

o F\Js. N€-¢. (L’k(.‘(ﬁ“()‘“l\l, -‘01‘ ‘“rﬁ'\e
A (Buladov , Bk W)

o Congectnce = P vy, NE-c. dichotomy
for fo —reducts of fin. boundud
homojmo.ous Stro (Bedirseny + Ginskes 00)




Col and e P\Lse.loraiu P\WY‘O&C}L ‘o (s

CRA cmgv\%ediov\at prollem :
INCOT = Pinte rel. studuie [

QUESTIoN - | bem. A "Z'

o F\Js. NR-¢. &ic‘aa*omj -‘01‘ ‘“rﬁ'\e,
A (Beladov , Bk W)

o Congectunce: P w. NE-c. d.icho*om\j
for fo —redudts 0f {in. boundud
nomonenconss ke, (Badirsioy + fioskes Uat)

o Complla'(']n of (¢ /N (AW’\V\(L&

by -
Bl A= U AN A




Col and e P\Lae.loraic Awmach o (s

CRA c,omgh’\e:liov\ al problem:

INCOT = finte rel. shucdtue T

QUESTION - T bem. A "Z'

o F\Js. NR-¢. (L’k(.‘(ﬁ“()‘“l\l, -‘01‘ ‘“rﬁ'\e
A (Beladov , Bk W)

o Congectnce = P vy, NE-c. dichotomy
for fo —reducts o fin. boundud
homojmo.ous Stro (Bedirseny + Gioskes 00)

o complidy of Lo /A Aptnad

by
Bl A= U AN A

A fete -

trackabibty ~ exighan monf. poly.
(.Baﬁo ) \’-o%'\\k) N wan 3 s«%q s')

'\is\r\'\ (o fLspondan U=



Col and e P\Lae.loraic Awmach ‘o (s

CRA c,omgh’\e:liov\ al problem:

INCOT = Pinte rel. stucdtue T

QUESTION - T bem. A "Z'

o F\Js. NR-¢. (L’k(.‘(ﬁ“()‘“l\l, -‘01‘ ‘“rﬁ'\e
A (Beladov , Bk W)

o Congectnce = P ws. NE-c. dichotomy
for fo —reducts o fin. boundud
homojmo.ous Stro (Bedirseny + Gioskes 00)

o Complla'(']n of (¢ /A C\W"V\m&

by -
Bl A= U AN A

A fte = didd wrrespondanu-:
’(fedebﬂ&’c% ~ erigdonte Tontav. ‘P°\‘j'
(Barde, ko2l Niwan , Giaguss)
A w-caf -
o BlA = 2B S
CRA ~pp, D
(Bodivshy+Nelt L)



Col and e P\Lae.loraic Awmach o (s

CRA cmgh’\e:liov\ al problem:

INCOT = finte rel. shucdtue T

QUESTION - | bem. A "Z'

o F\Js. N€-¢. &ic‘aa*omj -‘01‘ ‘“rﬁ‘\e
A (Beladov , Bk W)

v Grgectuee = P w NP-c. dichotomy
for o -reduds of {in. boundud
homonenaous, Str, (Badirsy + Pinskes 100)

o Complwb(']n of (¢ /N C\W"V\m&

by -
Bl A:= U AN A

A fte = didd wrrespondanue:
he‘de‘b;\’;"‘d ~ Qihoate Tonta. ‘po\,\j

(Barte, \'-v-’t'\\k) Nwan , Glaees )
A w-caf -

e

ACLE B =

C/Se A ns P- ’Hm&. CSQ %
(Boduir s\'—lﬁ*-Ne:'s-} L)
(Paobl\‘slr-n-]- Binsher)



Col and e P\Lse.br'a.lc, P\WY‘O&C}L o (s

CRA cmgv\%e:liov\aL prollem :
INCOT = finte rel. studuie [

QUESTION - | bem. A 2

o F\Js. N€-¢. &ic‘aa%owj -‘01‘ &ini‘\&
A (Buladov , Bk W)

o Congectnce = P vy, NE-c. dichotomy
for o -reduds 0f {in. boundud
h0m03u\o.0\:\5 str, (Bedsrsy + Ginskes 00)

o complxdy of Cut A Gptvad

by -
Bl A= U AN 2 Y

A fte = didd wrrespondanu-:
he‘de‘b;\’;"% ~ Qihonte Tonfa. ‘po\,\j

(Barte, \'-v-’t'\\\ Nwan , Glaees )
A w-caf -

e

ACLE B >

C/SQ A NP,_ ’Hm&. (SR \?)
(Boduir s'\'-lﬁ*'Ne:'s-l' L)
(PDOLTSLH-I' Q{,\s\g«)

N,Stbf L aw(oach :

. h
¥ Shudy  polymerghism  clones Uy
fo Yop. isom. Yo undacsiand.
c.omglzm'r\ts ok €%



\"le.asw'\n:) (,om()\_e,x'\\n Q,Q cau'wa.\.mu. ra\,adions

LX,Ex\ ; U’,E\,) sels udh Qg‘bﬂwa\.mu relations )



\"le.asw'\n:) (,om()\_e,x'\\n Q,Q cau'wa.\.mu. re\,adicms

LX,Ex\ ; U’,E\,) sels udh Qg‘bﬂwa\.mu relations )
F2X =Y tedues Exto & W -

X EX Y & ) EY -“3\ V'x,géx .



\"le.asw'\n:) (,om()\_e,x'\*n Q,Q cau'wa.\.mu. re\,adions

LX,Ex\ ; U’,E\,) sels udh Qg‘bﬂwa\.mu relations )
f2X =Y tedues BExto & W -

X EX Y & ) EY -“3\ V'x,géx .

Borel vredudions

) X ’T Borel >paLes ke'j' zu;sml.“\)
e 4 Boral Lundion

t M iee’

¢ By s cmooth Wt Boerel-redmnus
o (2.“, =),




\"le.asw'\n:) (,om()\_e,x'\*n Q,Q cau'wa.\.mu. re\,adions

LX,Ex\ ; (Y,E\,) sels udh Qg‘bﬂwa\.mu relations )
frX =Y tedues Exto & W -

*Ex 4 & 41 Ey fLy VxyeX |,

Borel vredudions Lﬂmp\ﬁ\a‘g& redirctions

. X’T Borel. spaces ke'j' zu;wel.“\) ‘ X:Y < W,

¢ § Borel {undion e £ wmpdable {uncion
t\"vf\ce”
¢ By 6 wmooth W & Boerel-redmss . EX v deadable l% it

o (2% =), mp. redunws 4o (w,=) .




=Pl ®
AN

4B

1B | tdA=tn

= Aw

| A

2 i PoLB
?OLA =um&
= . tnd B
At® | Bl A=,
.—_N‘.@“d'.
bi- | Aut /I; i
N

2 ol B
»\_{,9
A\ = B |l
e End A =t B
= Aub®
bi- Ab\-\ A _+°f

and.




iﬁ:{-] At A = Aul B tnd A=Eud B Pol A =Pl B Sroariln

bi- AUC( /P\ '_—N"@né A\/\*& E(\(L/P\gu,,,& E‘(\Cu’b Pol A\ _m_um& ol B
dut. ©34 ¢ Sym(w)

Ad B = dARR)F
Pl AW A g*"f Avl B End A -'?"-)me Bl D | Sl 2, Bl ®

and.

® B&S\SN‘\*M I: lf\ F Al A s Barel



Wl

bi-
dot.

and.

—

At A = Auwl B

fX\Av A?—-‘ EY\(L\B Pol M =Pol B Smeailn

Aut /P\ g’-@né A\/\{ ® E(\tL /P\ ;’w& Bnd. (B Pol A\ -ﬂ-um& Pl B 5\\“00\\(\

234 e S\:)\m(w}
A B = dAA R

Abd A =+°f Al B E“&A g;)rae EWU& (’oUP\%.P Pl ®

o dscanmend T A T‘”L@AMA> ts Roral

T (B ; LNh)h¢u> X ™~y ‘3 23 3°,‘j€w + 3 eAWA

— 0

IIZ

Al /A Aw\B

Alx) = =Y.,

& AxlA = = ong A + G, -,



\Wer-

bi-
anl.

and.

—

At A = Aul B

A\L—(' A ;N—_an& IA\V\{&

© 34 e Sym(W)
Ad B = dARR)F

Ah 2, Al

tnd. A=End B

EWL /P\ ’__\_.'(m& Bnd &

Ead A = D

Pol A =Pol B

?OLA _E_.,w“ POL&

QO\,A g{.e ?°L &

Smeerln

Swootin



\W -
dek.

bi-
dot.

bi-

and.

|

At A = Aul B

Aut A 2’-@“& Aut B

3¢ e S\:)\mkw')
Ad B = dAG )G

AdtA =, Al

tnd. A=End B

tad /P\ %m& Bnd. (B

En&f\ g"_‘_ae EWU&

(Nies +Paolins 2004 Smeedn
nstacted. to No ALGERRAIUTY/
\WEAL ELIMINATION 0¢ \MABINAR\ES

-

Pol A =Pl B

?OLA -ﬁ"‘w‘& POL&

QOLA g{,‘; ?‘)L '@)

Smearln

Swaotin



Y| A A =AUB T A=BdD | PlA=Pl®  spesdl

bi- | Aut A =N'-C9n& Aut B E(\L/P\gm- Bod ® | PolA g‘m& Pl B Swaotin
dot. S 34 € Sym(W) &

Ad B = dARR)F
P WA gw AdB | Eod A Zp Bl D | Sl 2, Bl

and.

(Nies +Paolins 2004 Smeedn
nstacted to No ALGERRAIUTY/
\WEAL ELIMINATION o¢ \MABINAHES

(ubin 44, )AL w sl
o ARAE, AdR 3 ADA 2, Al b




i‘m—] At A = Awl B tnd A=End B Pol M =Pl B Soariln

bi- [ Aut A 2‘-@“& Avt® | Bl A=, Encl& PoLA 2 PoLB  Stnoctin
‘LLQ 3¢ e S\:)\mkw')

A B = aAA R ) \)(QH%
%fti_ Aut A =+°f Aul B E“‘Lf\ g}ae End B Qo\,m\gw %L ®

(Nies +Paolins 2004 Smeedn
nstacted to No ALGERRAIUTY/
\WEAL ELIMINATION 0¢ \MABINAH\ES

(Rwbin \A8%, €. +0iasker 25[2% ) A o &\J.
QA!R\ANMAW\& %/\\R\ANW\‘A(;HB 5

» TdA2, Enlb 3 S EnL 2 o EdB P A, TolD = PoLAZ gy Pl

@  Lide —Yo-one  endomorphiem dunga @- O 1+t ansrtive



Y| A A =AUB | T A=BdD | PlA=Pl®  spesdl

bi- | Aut A g’__w& AvD | Bl A=, Encl& Pl 2 Pol B Swootin
‘LLQ 3¢ e S\:)\mkw')

A B = a(AA R

bi- End A2, B D | folA=,, bl " predly
'1/1/AW\A =+awa\B \\\’)“’(’ 0 top N

(Nies +Paolans 2024) Smeoth (€ +finskar 'LO’LS'/Oh:)Ofng) Strosth "‘k‘
rstacted, fo NO ALGERAIUTY [ resteicted 4o NO ALGEBRAILITY™
\WEAL ELIMINATION 0¢ \MABINA®\ES

(Rwbin \A8%, €. +0iasker 25[2% ) A 1o &\J.
QAH\ANMAW\& %/\\&\ANM\‘A(;HB 5

» TdA2, Enlb 3 S EnLA 2 o ENdB P A, TolD = PoLAZ g Pl

@ Lt —Yo-one  endomorphiem dunga @- O 1+t anartive



—

vmr- Ad A =AuB | TdA=EdD | PlA=Pl® Simeedln

bie | Aut A Seng AdD | Bl A=, Bl D | BlA, tlB  Stoctin
dut.

3¢ e S\:)\MKNS
A B = fA R \ brediy v
\- ~J = oL\ =, Pl
o | AR ~tap Al | BndA op Bb | bLA=, WL Srnoth

Ccmgvds&ion&l, mpleuty '{



Der_;(‘.&\oﬂi’tﬂ of bc&(nab\"mg

o €= ﬂ;m(vm(f\y) (con Ust all n-orbits of € )
finde



Dec;(l.a.biu*b of ‘bd{(nabﬂﬂj
o €= Rim(Forb (F)) (con Usd all p-erbits of ¢ )
\("(nl\o_
Example. - Random acaph 5 (B ,¢); Henson's «eric, ¥~ Pree Sra?‘ﬂ -



Dec;(‘.&\oimb of Dd{(nab(\.;‘\j
o €= Mm(Forb (F)) (con Ust ol n-erbits of € )
\("(nﬂo_
o fin. lengrage fo - reducts MR of € (relations wnions ek € -orb)

n-orbits of
C

_

— |

—




Decid.&\oimb of Dt&(nab(\;‘\s
o €= Mm(Forb (F)) (con Ust ol n-erbits of € )
\(:(al\o.
o Fin.t&nﬁma%x {o - redumcts /]\I\E of € (relations wnions of C-or)

Buasiion : « Awl/A = Al B '2
¢ EndA=End® 1
. QO&/}\ = Po\ﬁz




Der_;(l.&\oimﬂ of ‘bc&(nab\mg
o €= Mm(Forb (F)) (con Ust ol n-erbits of € )
\{"in;h
o fin. langrage fo —reducts MR of € (relations wuions ek C-orb)

Question : o« AwltA = A B 7
¢ End/A = End B 1 Toe AA{’Q}MJ(!

' QO&/I\ = POKB({



Decihbili’tﬂ of ‘bc&(nab\mg
o €= Mm(Forb (F)) (con Ust ol n-erbits of € )
\{:inlh
o fin. langrage fo —reducts MR of € (relations wuions ek C-orb)

Question : o« AwltA = A B 7
¢ End/A = End B 1 Toe AA{’Q}MJ(!

+ foLAN = PoL R 1 Add (lavvssrzg



Der_id.&\oimﬂ of Dd{(nab\\k\ﬂ
o €= fm ( Forb (313} famsey  steuctncl
finde
o fin.langrage fo-reducts A of C

Quastion + « At = AdB T (ot sy +findkac+ Teankou 201)

¢ EndA=End® 1 -
. QoL = Pol B ¢ ‘F@( End, ol thug 18 dandable,




Dec.id..&\oimﬂ of Dd{(nab\\k\j
o €= Rm ( Forb (313} famsey  steuctncl
finde
o finlangrage fo-reducts A of C

Quastion + « At = AdB T (ot sy +findkac+ Tiankou 201)

¢ EndA=End® 1 -
. Lol = Pol B ¢ ‘Fo{ End, ol thug 18 dandable,

pf kM, EndA +End B & mb\‘j 1§ e BdA~ElB



Der_i(l.&\oimﬂ of Dd{(nab\\k\s
o €= Rm ( Forb (3?} famsey  steuctncl
finde
o fin.langrage fo-reducts AR of C

Bustion : « Aul/A = A B 7 (&o&Ars\uer ndkel+Tsankoy 2011

¢ EndA=End® 1 -
. Lol = Pol B ¢ ‘Fcr( End, ol thug 15 dandable,

il kM, EndA +End B & mk{‘j 1§ e BdA~ElB

n-orbits of € n-otbts of €

—
L}

J
mﬁ% J{e EndA ~Endd  the >K
Lamsey  3cts on Aud € - orbits —_—

—

—




Der_i(l.&\oimﬂ of Dd{(nab\\k\s
o €= Rm ( Forb (3?} lamsey  sfenctncl
finde
o fin.langrage fo-reducts A, of C

Q\wsl'\m 1o AMA = AW\ “?) 2 (BO&A(S\L3+P§0M+TSAY\\’-OV (lO\\B

¢ EndA=End® 1 -
. QoL = Pol B ¢ ‘Fcr( End, ol thug 18 dandable,

Pt kM, EndA +End B & mk{‘j 1§ e tdA~ElB

n-orbits of € n-otbts of €

—
\J

J
mﬁ% F{e EndA ~Endd  the >K
Lamsey  3cts on Aud € - orbits —_—

—

— (]




Decidabildy of Terles pedalei Wiy



Decidabiliy of Drﬂ{,f‘xd&\oi w(ﬂ
A Nﬂ&e.l.—wmﬂe:ta, ot © AdA = EndN

(Bodskq 2095) A w-cat. 3 AT M- toe ot equiv. do A
A wmane Up to oM. + Wk, ((cde A= GPAS)




Decidabildy of Tl e peataly Wiy
A motiel—'wmﬂe:ta, core - & AWA = EndN

[Bodsk 2095) A w-cat. 3 AT m-¢ toe ot equiv. do A
A wmane Up to oM. + W-tak,  ((cde A= GPAS)

Ex.&hn?\&'- J(he mbd»eL" C,om‘sl,e:le, LoYe o_Q
. (0,e) e (B4)

’ '}hl. r&n&ﬂm 3(3{}\ is \Lw
(0, 2) s s poied uith eg(uau\\ﬁ

: Kh),b) \s \Lz_



Decidabildy of Terles pedalei Wiy

A Nﬂie.l.—wmﬂe:ta, ot © AdA = EndN

A wmane p to oM. + W-tak,  ((cde A= GPAS)

(tsoa;‘s\ag m5) A w-ct. 3 K™ m-c corm hom. equv. o

A .

(€.« Pingker 2003) A {fo. rdnd of  Flim(Forb(F)) Ramsy .
Con tomprie A,




Decidabildy of Terlespeedalei Wiy

A Nﬂie.l.—wmﬂe:ta, ot © AdA = EndN

((Bodéxskﬁ w5) A w3 AT -c tae hom. equiv. do A

A wane bp to oM. + W-tak,  ((cde A= GPAS)

(F.« Pingker 2003) A {o. rdnd of  Flim(Fovb(F)) Ramsy .
Con tomprie A,

'({:‘4_““5&*{ 185 ) A) B fo - reduds o,? ﬂ,}m\&ﬂ:f) )FUM(&‘(L (&,) 1

omsey , Lailhonk  algelxsicly.
(&“ d.,.,ud_l_- o Ehd’l}\LPS-Q ~ Eﬂ&,%b‘z

=%
. LIt o N s
Rol /A =3 Pl B
7P
* it A a.d.dﬂioh&\ln Yeonsrtive
bee  Behfistn , Varges - Gaceia (2013)




’\\um‘e \:SOUL “

Fundiy stdement- Funded. oy Europran Umion. (ERC,P00L0P, lolodbty )

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



