CSP % HOMOMORPHISMS

). NESETRIL

KAM & [T
CHARLES UNIVERSITY
- PRAGUE -



- CSP & HOMOMORPHISMS

DUALITY ) DENSITY MAC's
(NOT ONLY FOR GRAPHS)

). NESETRIL
KaM & 1T
CHARLES UNIVERSYTY
PRAGUE -




[

T DUALITIES

T . HoMoMORPHISM

A

ORDER (DENSITY,

T RESTRICTED
2 DUALITIES

UNWE
MAC'S

RSAUITY, )



csP (W)

CWEN: A STRUCTURE G

QUESTION: DOES THERE EXISTS
A WOMOMORPAISH

GC—=4H

_—
CTRUCTURE : GRAPHS
' RETONS
RE\.A‘TIOF\N- SYSTEHS |

Honomotz?msu MAPS ??.Esezvmc
A\L RELATVONS

- %) RRY (4(&) R@eﬂ(ﬂ) _



RECALL {: H SMALL

cspP(®) HUGE ?ROBLEM

—

CSP(L)=3 CoLoRIS

Ly

T LA

e &

W=}

J TERNARY J-SAT -
EXPRESS s
onN SO\\3

R |

# |NDEPENDENT
Hom (G D e NG




 For®

T

i‘A) A—aH} CSP(HB
\S HEReDITARY CLASS |

U

 LUAL DESCRIPTION BY

FORBADVEN GUBSTRUCTVRES

(S:) %.A) FGE‘? F":'AS

—-/—

Foes (5 ) = CSP(H) J :

R3S

Y expme 5= {F; FoPHE

g7 tewmme’ S ¢

e -



EYAMPES OF SI\MPLE &

— § PATHS HELL, ZRU
S  TREES HELL, N, ZRV

.

N e | s
B S FEDER, VARDI

PATH DUALTY
TREE ‘.DUP- LATY
soxmoﬁb TREE
pATH WIDTH D_UAL\TY

ToyNTACTIC DESCRIPTIONS

il

ATSERIAS) DALMAU | quk 5

WwioTH DU Ag\fy



EXTREMAL CASE '

S: A FiNﬂT—.‘ Sé-r

[ FiTARY  DUALITY [

- FORB(E) = CSP(H)_

FORB(S ) = csp( D)

r-oe. eVERY STRUCTURE A aoms

‘(Wlé EITMER THERE EXISTS F € 5:
SUCR TH?IT F ____7A -

OR  THERE

A-—a‘D

— LA

3) EUAL OF] 5 ) (5‘3)) DUAL

PAtP.

E)(\STS D G 30 SOCH THAT



FINLTARY DUALITY

csp(@)  —WnelP

DEFINABLE
(ATSER\ﬁS |R093Mh“ )

P R S

RN

e

1100 RESTRICTIVE 1



[EXPRESSING Power
(of DUALITIES)

— LP , FARKAS LEMMA (mcus-rm-n_stz,n)

MENGER THM.

L]

NoOT UNDIRECTED GRAPHS

... FINTE ALGEBRAS (kuN,N.)

L ¥V
rorR RELATIONS IMPORTANT EXAHPLE‘S
Frot NERY START

Fom(—ﬁ) = (_‘sp(:l" )




f‘

[cvpracTERIZATION.

' Em:ﬁ] (N. , TARNF)

A FoR every TREE T THERE EX(STS
(umoeuE UP T HOM - EQUNALENC.E) '

CPUAL Dy
T—+G 4=%> G—ﬁb-r

2. (uv o HoOM - EOUWALENCE)
 THERE ARE NO OTHER (smct.e-rou)

DUAL PAIRS.



foR ORENTED GRAPHS -_

cor. RELATIONAL STRUCTURES

\D,Emeon 0\= TREE_
'S A TREE

- (Xlg‘,..- |R‘t )




"

-~

\FASCINATIN G DUA LSA\

_ EFFICIENT CONSTRUCTION

EXPLICITE |
| 1T \ Tl
-\l = 22 9
\T\/m\‘r\
- 3T \Dr\
coRe
— D\AMETER £ \T\*3 |
__ (st.)szo\lﬁ N. 3
— {GweN H 1
[1s W DUAL 7'\
DECIDABLE
NPC P ROBLEM

(Lmose  LOTEN | TA RD\F)



~ VERTI\CES : o D'r '
£iVN—=V S~
For EXAMPLE : - -—;—i-f'—l%l——l—f-lqi +
 wedeE (F@,sf*))*(m)
| (ﬁg)eE(Dr) e




—

Vcoao LLA?-Y’ ' (curiovs)
L4 colovk THM

W

avev-w PLANAR GRM’H G

HWAS ORENTATION G |
Sucw THAT G POES NOT
CONTAIN |

R
o R
k(D) £ 4

(vor 51 )



A H  sucn THAT. ALL
crmeal Geavns G , G H
WANE AT HOSTwM\H_l VERNCES




E“ﬂRﬁCTERlzanoN OE ALL

(FID) Fa2gf,Fed
X

K
D~ -DF,)‘ DF&,

- e

{Thn | ( FoNlOK, M., TARDIF)

(5,,3)) s A DUALITY
3

T s A FAMLY OF fORESTS

9D 16 A SET OF TRANSVERSALS
of §

2.



3,

EXP\.‘;'&PLE: -r;) TI., ‘-‘.3 lT! TREES
E] T;--\-»T)-. FOoR i#i

S' » i"; +'T3_, T‘*Ts., Tﬁi

@: {Q%Dq ,D,_*szDQB
@ T—T, ; OTHERWISE "\ 7y
o e o RaVE AT

Y = S.LD*) D, *Y,, D,:ﬁoqs .



L

i?ART T }

DUALITY % HOMOMORPHISM ORDER

— Ler— —

A< ®B = A—sR

% ALL CORE STRUCTURES

L 2 B + - ‘
CYX\STEWCE OF HonomoRPHEM
e R

REYTING AxB—C @A—"C



418",

SPECTACOLAR PROPERTIES OF &

_[unweesad |

(EVERY COUNTABLE TPoSET
1; INCLUDED

EVERY FINITE POSET REPRESE NTABLE
oN LINE )

HUBICKA | N- |
ALL EINITE OR\ENTED PATHS
ARE (COUNTABLY ) UNIVERSAL

_[DENSE \ (MosTLY) | _
A< R = AC A<C<B

punse
RECTED GRAPHS

@ for UNDI
'S DENSE WITH TRWIAL
EXCEPTION

. <1




as!

GPARSE INCOMPARABILITY LEMMA

wﬂmﬁ\
Vg VK V B core 3 E)’ GlR’ﬂ'l(B')) [

TY Vicl< k

hemouzl
VeV VB pojeche 33 Gw:n\(g)}e

i &C V‘C\QK
L A-4




_ __:_'_5 "

iSlt- VERSIONA =2 DENSITY !

A< B g S
C-.:P\*‘B'

'\}Rooe oF SiL|
BOLLOBAS, SAVER
N (R\(.;\b ~s PROJECTINE )

N-
MULLER ) FEDER , VARD|

N.2ZWV QIERSION 2)
MATOUSER  N. (GRARHS)
KUN (seT systems)

I I - 2 S o s
(NOT TRUE FoR WNFINITE q

A COMBINATORIAL CLASSIQUE




__ ]
AL
. (A&) =

WITH
S NO C .
THeee | A

w_- | )
\&

gncA D.
o RIZEL
B _
wy Slcélh i

[

o o¥ A

GAPS




(v
THERE 1S ONE -TO -ONE
CORRESPONDENCE BETWEEN

ConnecTeD GAPS ARD
QMGLETON DOAUTIES.

- LA =

PROOF - CoONNECTED GAP
h<b & B ConpecTed

Y

(Blpp ) ouAuTY
__u....--——“""—;- .-
(F,© ) DUALITY

W

(FxD,F ) GAP

7.



- 18.
[CONNE CTIVITY OF @’

A Fmte CUT = MARIMAL

ANTICHALN a

CE\!ER‘! CeP emuer ABOVE OL)
oR UNDER




(UnpiRecTeD  Grare s |

No FINITE MAC's
(oo CONNE CTINITY )




20.
For RELATMONS ((ALREADY
ORIENTED G RAPHS

/
INFINLTELY MANY MAC S OF AlL
SI2ES 22

/




29.

l E XAMPLE J

(TlD) ouA LTy = ?_T‘D-j MAC

“spLrTTED MAC" U
(ERDOS, SOVKUP, --- )

()

HAC'; Pof. COUNTABLE GRAPHS 2

‘EONJECTUREK ( ». ,Queuw\_

gvery FIniTE MAC  OF _eqpmw:‘
GRAPUS CCRTAIRS A FINITE GRAPH.

TS

(No MAC OF S\ZE Jb



@E__l (w ;T Fontok )

ALL MAC: IN € _
ARE FINITARY OUALITIES

ony For Swengwee A= (R)
(ove k- NARY RELATION )

—

o N

DUAL\TY &2 DENS n'!r

~,

MAY. ANTICHAINS



i 23,
1. U\Esmcww DUAL\T‘E:‘

Y A CLASS OF STRUCTURES

(S‘ﬂ)) pesTRICTED DUALITY

A W= CQP(.Q)) N¥K
» ,

For® (§ )




24.

LE_‘KAH?LE ]

W MPLANAR GRAPHS

N ATEER L
2£6) b$tz; (GroT2SM)

FORB(,QW n‘y, & CSp(b)

FotB(A) nj{ = CSPCH 301(-

Hag CLE_BSO{
CRAPH

( GUENN NASSERASR)



25.

E_xmne J

K, = G ; MAX DEGREE <d¥

{:\'“M‘] (HRG$K‘NST,HELL)
FR— Y CONNECTED GRAPHS

rven Teee ExsTS Dp ¢ * D
P aal LK 4

suen THAT L

%, F \S RESTRCTED
Li et tvl ‘D)- DVALLITY
. FOR K,

> g -

NoT TRug FoR  VEGERERATED "~

‘ ’CU‘\%ES OF GRERK
MP@(G\= Max{—‘%—:-i j@'ﬁ')g@}




i(g) = MAD(G)




28

h A
W) = e

of BAUS
of fADIVS € R

<

(6): Mad () <V, £V, ..

Y was [EWNDED € XPA NSIOM |

¢ Ya 2‘:1)2 V,,_(G) < ob

A o/




64 .

(exameLe | .

__ BOUNDED DEGREE d V% 4

— MinoR CLOSED V, € Const.

(NOT ALL GRAPHS)

d

— MESHEGRAMS AR

d- BMENSIONAL

2."

- CAL

ToPol oGl v‘ 5 y i

SUBGRAPHS

#
»



5 — —

29 .
[TiM | (PossoNA DE Mewdez,N.)

EVERY CLASS ¥ WITH BOOWDED

EXPANSION  HAS [ALL | IN(TARY
DUALITIES.

EXPLICITELY
FOR EVERY CHOLICE OF CONRECTED
Fa,- Fx TherE ERXISTS D

SuCH THAT TFoR EVERY Ce ¥
RoOLDS ¢

. F;,-—%C Fe . G> D

Rich  SuPPLY OF TIRST ORDER
DEFINBBLE RESTRICTED CSP,



	NesetrilTalk.jpg
	NesetrilTalk (2).jpg
	NesetrilTalk (3).jpg
	NesetrilTalk (4).jpg
	NesetrilTalk (5).jpg
	NesetrilTalk (6).jpg
	NesetrilTalk (7).jpg
	NesetrilTalk (8).jpg
	NesetrilTalk (9).jpg
	NesetrilTalk (10).jpg
	NesetrilTalk (11).jpg
	NesetrilTalk (12).jpg
	NesetrilTalk (13).jpg
	NesetrilTalk (14).jpg
	NesetrilTalk (15).jpg
	NesetrilTalk (16).jpg
	NesetrilFullsmall.pdf
	NesetrilTalk.jpg
	NesetrilTalk (2).jpg
	NesetrilTalk (3).jpg
	NesetrilTalk (4).jpg
	NesetrilTalk (5).jpg
	NesetrilTalk (6).jpg
	NesetrilTalk (7).jpg
	NesetrilTalk (8).jpg
	NesetrilTalk (9).jpg
	NesetrilTalk (10).jpg
	NesetrilTalk (11).jpg
	NesetrilTalk (12).jpg
	NesetrilTalk (13).jpg
	NesetrilTalk (14).jpg
	NesetrilTalk (15).jpg
	NesetrilTalk (16).jpg
	NesetrilTalk (17).jpg
	NesetrilTalk (18).jpg
	NesetrilTalk (19).jpg
	NesetrilTalk (20).jpg




