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MNapapévovoa & opilovoa

‘Eotw A=(a;;) 0-1 nxn mivaxag

nap(A) = > [Jaion xu 6p(A)= > (sen(e)-[Tai00))

€S, i=1 o€S, i=1
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> To o mpdPhnua twv «dimmery otnv Oewpntixf Puoixh (xpuoTohixnd TAEYUoTL)
> Oewpla Paglavav (Pfaffian) ITpocavatohioumv

> Optopbde #P-tAnpdtnTac Touv Valiant (1979)
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Epwtnoelc ko amavtnoete

Epdtnuo: o elvon n nolunhoxdtnta wétenone touv #TEAEIO TAIPIASMA({Ks});
TIowd elven 1 mohumhoxdTnta wétenone tov #TEAEIO TAIPIASMA ({K7});
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O apuédc Hadwiger tou G: hw(G) = max{k | K\ elvou éhaccov tou G}
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O oprdudc Hadwiger tou G: hw(G) = max{k | K elvaw éhaccov tou G}

Pyga(G) = wévioto k yia o onolo to G mepiéyet To re = w:
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» 10 oupPoiilovye ye Py, ~ hw
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Mo Sevtpoaroovvieon touv G: (T, B) bénov

T elvou éva dévtpo nou
B: V(T) = 2Y(C) (o1 todrres) bnov

Q Uicv(n B(t) = V(G),
@ v xdie e € E(G) undpyer t € V(t) émou e C B(t), xou
© v xdde v € V(G) to ohvoro {t € V(T) | v € B(t)} evéyet éva unoyedenua tou T.
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© v xdde v € V(G) to ohvoro {t € V(T) | v € B(t)} evéyet éva unoyedenua tou T.
T t € V(T),
woL emkoAAnon tou t elvan x&de cbvoro {B(t) N B(d) | d yeitovixh xopugh tou t}.

to odua Gt mpoxdntel and to G[B(t)] cuvdéovtac we xhixa xdde emxdbihnon Tov t.

Todvto t

emx6Inon tou t
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pvga(G) elvon o wxpdTepo k yio To onolo 1o G éxel devipoanocivieons (T, ), 6mou

Yy xéde odua Gt of D
av |G| > k, tote:
TP YEL
éva «andyelo» oivoho xopupny A C V(Gy),
piat ETLpdvelo X, ol
wat X-epfdmntion § Tou Gy — A bnou:

TodvTo t

EMXOMNOT TOU t
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diveg

AnuAteioc M. ©Oniuxde Metphvtog Téletaw Toupidopoto 7/19



pvga(G) elvon o wxpdTepo k yio To onolo 1o G éxel devipoanocivieons (T, ), 6mou

Yy xéde odua Gt of D
av |G| > k, tote:
TP YEL
éva «andyelo» oivoho xopupny A C V(Gy),
piat ETLpdvelo X, ol
wat X-epfdmntion § Tou Gy — A bnou:

(v) 6 éxer < k diveg, Bddoue <k,
(g) X éxel vévoc Euler <k, xou
(2) |4 < k.

TodvTo t

EMXOMNOT TOU t

AnuAteioc M. ©Oniuxde Metphvtog Téletaw Toupidopoto 7/19
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YEEOUAL

TodvTo t

EMXOMNOT TOU t

> Aowxd Oempnua Ehaccbdvwy Feagnudtwv (Robertson & Seymour): hw ~ Puga
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Pyga(G) elvou To eXdiioto k yix o omolo to G éxer wa devipoanocivieon (T, 8), 6mov

Yo x&de oopa Gt of D
av |G| > k, téte:
untdpyEL

éva «andyeton obhvoho xopupnv A C V(Gt),
it EmLpdvelar X, ol
wo X-epBdmtion § Tov Gy — A dmou:

(v) § éxer <k divee, Bddouc <k,

(g) X éxew vévoc Euler < k, xau

(a) Al < k.
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OewpdVTaC dLPopETIXEC ENLNOYEC
v (v), (g), xa (a) opllovpe
™y TNy vga-lepopyio Topapétemy:
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(a) Al < k.

pvga

pv_a pvg_

OewpdVTaC dLPopETIXEC ENLNOYEC
v (v), (g), xa (a) opllovpe
™y TNy vga-lepopyio Topapétemy:

e
LS
.

P ¢ Pv__

P
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Pyga(G) elvou To eXdiioto k yix o omolo to G éxer wa devipoanocivieon (T, 8), 6mov

Yo x&de oopa Gt of D
av |G¢| > k, téte: FALSE

OewpdVTaC dLPopETIXEC ENLNOYEC
v (v), (g), xa (a) opllovpe
™y TNy vga-lepopyio Topapétemy:

Hopathenon: Pearse ~ tw

AnuAteioc M. ©Oniuxde

Pvga
/ \
P_ga Py a Pug
> X
P a e Py
\ /
P
PraLse
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KaBohkéc apepmodioeic yia tnv vga-tepopyio

PraLse
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KaBohkéc apepmodioeic yia tnv vga-tepopyio

PraLse

pFALSE: [Robertson & Seymour. Graph Minors V. Excluding a planar Graph, JCTSb 1986]
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KaBohkéc apepmodioeic yia tnv vga-tepopyio

pVg_

N\ X/

©

|

|

|

bod

bod

o4
H“":g:"“"
5994 5994

b4

b4

.o

o
LS
N\

PraLse

pFALSE: [Robertson & Seymour. Graph Minors V. Excluding a planar Graph, JCTSb 1986]
: [Robertson & Seymour. Excluding a graph with one crossing, In Graph structure theory, 1993]
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KaBohkéc apepmodioeic yia tnv vga-tepopyio

o
b4
b4
bd
H“":g:"“"
59090 5090
bd
b4
oo

o
LS
N\

PraLse

pFALSE: [Robertson & Seymour. Graph Minors V. Excluding a planar Graph, JCTSb 1986]
: [Robertson & Seymour. Excluding a graph with one crossing, In Graph structure theory, 1993]

[Robertson & Seymour. Graph Minors. XVI. Excluding a non-planar graph, JCTSb 2003]

pvga:
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ATédberlgn:
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Kevtplkd ouvBuaoTikd ATTOTEAETHLAL:

222
>60¢

222,
566

Arnédelgn: AX
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Kevtplkd ouvBuaoTikd ATTOTEAETHLAL:

222
>60¢

222,
566

Arnédeltn: AX = Iopodeinetou...
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Arnédeltn: AX = Iopodeinetou...
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Katw ppdypa

Mepwxéc wpaleg eidveg and v

[Radu Curticapean, Mingji Xia: Parameterizing the Permanent: Hardness for Kg-minor-fre
graphs. CoRR abs/2108.12879 (2021)], SOSA 2022: pp. 297-307.

Anuhteroc M. ©Onhuxdédc Metphvtog Téletaw Toupidopoto 11/19



Katw ppdypa

Mepwxéc wpaleg eidveg and v

[Radu Curticapean, Mingji Xia: Parameterizing the Permanent: Hardness for Kg-minor-fre
graphs. CoRR abs/2108.12879 (2021)], SOSA 2022: pp. 297-307.

Anuhteroc M. ©Onhuxdédc Metphvtog Téletaw Toupidopoto

11/19



Katw ppdypa

Mepwxéc wpaleg eidveg and v

[Radu Curticapean, Mingji Xia: Parameterizing the Permanent: Hardness for Kg-minor-fre
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Avn P g elva pun-peaypévn otny xAdon G, téte auty neplEyel ocodAToTE YeYdAa ENdocova
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Katw ppdypa

Mepwxéc wpaleg eidveg and v
[Radu Curticapean, Mingji Xia: Parameterizing the Permanent: Hardness for Kg-minor-free
graphs. CoRR abs/2108.12879 (2021)], SOSA 2022: pp. 297-307.

Avn P g elva pun-peaypévn otny xAdon G, téte auty neplEyel ocodAToTE YeYdAa ENdocova
ENYOV BV

OTOL UTOPOVUE VO KGTELLMOEOVUEY TO OXAPLPALUTO TNG avaywyhc Tewv [Curticapean xou Xial

%ol VoL avayoupe To Yewxd #TEAEIO TAIPIASMA oto #TEAEIO TAIPIASMA(G)
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Katw ppdypa

Mepwxéc wpaleg eidveg and v
[Radu Curticapean, Mingji Xia: Parameterizing the Permanent: Hardness for Kg-minor-free
graphs. CoRR abs/2108.12879 (2021)], SOSA 2022: pp. 297-307.

Avn P g elva pun-peaypévn otny xAdon G, téte auty neplEyel ocodAToTE YeYdAa ENdocova
ENYOV BV

OTOL UTOPOVUE VO KGTELLMOEOVUEY TO OXAPLPALUTO TNG avaywyhc Tewv [Curticapean xou Xial
%ol VoL avayoupe To Yewxd #TEAEIO TAIPIASMA oto #TEAEIO TAIPIASMA(G)
Goa v G OMOU P4, Elvor un-@paypévn, To # TEAEIO TAIPIASMA(G) elvan #P-mhripec.

Anuhteroc M. ©Onhuxdédc Metphvtog Téletaw Toupidopoto 11/19



Avw ppaypo

"Eotw tdhea 6TL T0 p elvan ppoyuévo otny xhdon G
_ga :
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Avw ppaypo

"Eotw tdhpea 611 T0 P elvan ppoyuévo otny xhdon G.
Av piga(G) < k, téte 10 G éyel o &duvn devpoarochvieon!
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"Eotw tdhpea 611 T0 P elvan ppoyuévo otny xhdon G.
Av piga(G) < k, téte 10 G éyel o &duvn devpoarochvieon!

. . YEEOUAL
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o
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Avw ppaypo

"Eotw tdhpea 611 T0 P elvan ppoyuévo otny xhdon G.
Av piga(G) < k, téte 10 G éyel o &duvn devpoarochvieon!

. . YEPOUAL
TodvTa t an6yelo ovvoro A

o

wot emxdhAnon tou t

XpenoLLOTOLOVTAG YEVVATELEG CUVOPTACELS
TOANWVOUOY %o TOUC oAy GpLBIOUE TOVY
|[Kasteleyn],

[Temperley & Fisher]|,

[Galluccio & Loebl|,

[Tesler|, and

[Vazirani| oxediélouue

A Y6eLdU0 BUVOULXOU TEOYEUUULATIOWOU
yiot To #TEAEIO TAIPIASMA TOU «TEEYEL
oe téTolec devipoanocuviécels,

, o
oe ypbvo nk W
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Avw ppaypo

"Eotw tdhpea 611 T0 P elvan ppoyuévo otny xhdon G.
Av piga(G) < k, téte 10 G éyel o &duvn devpoarochvieon!

. . YEEOUAL
TodvTa t an6yelo ovvoro A |

o

wot emxdhAnon tou t

XpenoLLOTOLOVTAG YEVVATELEG CUVOPTACELS
TOANWVOUOY %o TOUC oAy GpLBIOUE TOVY
|[Kasteleyn],
[Temperley & Fisher]|,
[Galluccio & Loebl|,
[Tesler|, and
[Vazirani| oxediélouue
. A Y6eLdU0 BUVOULXOU TEOYEUUULATIOWOU
yiot To #TEAEIO TAIPIASMA TOU «TEEYEL
.. B, OF tétolec devipoanocuviécels,
B Ba Bs B oe xpbvo kW
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\ Prarse  [Tohuwvuuixd emibowuo

» 7 TUPGUETEOC P ga xadopllel TARpwe TNy petdBoon TolunhoxdtnTog
and to P oto #P-tAfpeg yio To mpdBAnua #TEAEIO TAIPIASMA.
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T ovpuPaiver otar dANaL pépn Tng vga-tepapxlog;

P ¢ 7Py a ? Py
> ]|
?7 P . 7P 7Py
p___ — = :::@;:::
\ PraLse

» Tpeéxouoa épeuvar...
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T ovpuPaiver otar dANaL pépn Tng vga-tepapxlog;

P g | Py a [
> X<
| P a 7P py
p___ — = :::@;:::
\ PraLse

» Tpeéxouoa épeuvar...
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T ovpuPaiver otar dANaL pépn Tng vga-tepapxlog;

|
232
5664

©
b4
$
i
3

o4

b-9-0-4
b9

PraLse

» Tpeéxouoa épeuvar...
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AvolyTd TPoPANUATA KoL EPEVVNTIKEC KATEVOUVOELC

@ 'Adhec exdentivoelc Tou Aouxol Oewphuatoc twv Elaccdvev IMoagpnudtmy.
(vga-tepapylo, TapapeToxéc TopeuTodioels)
@ Alvopuduxéc epappoyés;
(Auvoinde TEOYPUUATIONOS OE TOPUUETEOUE TNE vga-lepapyiog)
@ To mpdfBinua Tou LTOAOYLOUOD TNE TAUPAULEVOUCAS GE
yevixoUg (un-ouppeteixoic) 0-1 mivaxec.
(Aowx Yewpla eEAACCOHVOV TUELICUATWY, DLATETOYUEVA YEOUPAATOL)

@ Olovpagpixol ahybprduor (Holant Problems);
(#CSP, #SAT, #GraPH HOMOMORPHISM)
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Evyapiotd!

! Apxovtia Mavvormotlou ko Sebastian Wiederrecht
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23,01, 6/

Pablo Picasso: Colombe Volant
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