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Obr.: Priklad kubického 3-pélu.
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Nikde-nulovy tok nad grupou
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Obr.: Priklad nikde-nulového Zs-toku v 3-péle.
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(ZQ X Zg)—tOk

(1,1)

Obr.: Priklad nikde-nulového (Zy x Z)-toku v 3-péle. Na orientacii hran
nezalezi — v (Za x Zy,+) je kazdy prvok involiciou.
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(ZQ X Zg)—tOk

(1,1)

Obr.: Nikde-nulovy (Zy x Zy)-tok v kubickom k-péle tvori hranové
3-farbenie.
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Tokovo-farbiaca dualita

Planarny k-pél G:
m-farbenie oblasti < nikde-nulovy m-tok

veta o 4 farbach < nikde-nulovy (Za x Z;)-tok

+ zaujimavé si kubické grafy
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Pocet tokov f(G)

o ak e je slucka v G:

fF(G)=(m—1)-f(G—e)
A A

f(G)=F(G/e)—f(G —e)

AN N2

@ inak:
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Zakladné k-poly = bez vnitornych hran
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Obr.: Planarny 3-pél bez vnatornych hran.
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Obr.: Planarne 4-pély bez vnatornych hran.
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Obr.: Planarne 5-pély bez vnatornych hran.
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f(G) ako kombinacia zakladnych k-pélov
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f(G) ako kombinacia zakladnych k-pélov
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f(G) ako kombinacia zakladnych k-pélov

Na Zg:
Kochol (2004). Reduction of the 5-Flow Conjecture to cyclically 6-edge-connected snarks.
Kochol (2005). Decomposition formulas for the flow polynomial.
Kochol (2006). Restrictions On Smallest Counterexamples To The 5-Flow Conjecture.

Kochol (2010). Smallest counterexample to the 5-flow conjecture has girth at least eleven.
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Motivacia
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Motivacia

|OERD CEDICE
z::z at+b+b>0
H X atb=0
z::z X a+b=0
U v e
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Motivacia

JOEED CEDRCE:

Z::z a+b+b>0

Z::Z X a+b; =0 = by = —a

z::z X a+b,=0 = by = —a

z::z v a>0 =a+b+b <0 SPOR
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Motivacia

JOEED CEDRCE:

Z::z a+b+b>0

Z::Z X a+b; =0 = by = —a

z::z X a+b,=0 = by = —a

ﬁz v a>0 =a+b+b <0 SPOR
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Nasa praca



Koeficienty a farbenia

koeficienty  farbenia
1 1 dokaz ostrej nerovnosti pre k > 4
1 1
3 4
6 10

— pre planarne grafy st

o N o a0 b~ W N x

15 31 .

koeficienty efektivnym
36 91 nastrojom na stadium farbeni
91 274 (pre neplanarne vsak nie)

O(3%/k3/?) (3K
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Indikator (p, r)-savislosti
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Indikator (p, r)-savislosti

X

e VU

X G je (2,2)-nestvisly
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Indikator (p, r)-savislosti

I
E::Z 2a+ b =0
L ;

G je (2,2)-nestvisly

Veta

G je (p, r)-savisly prave vtedy, ked stcet poétov (p, r)-nevyvazenych
farbeni je nenulovy.
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Indikator (p, r)-savislosti

I
E::Z 2a+ b =0
L ;

G je (2,2)-nestvisly

Veta

G je (p, r)-savisly prave vtedy, ked stcet poétov (p, r)-nevyvazenych
farbeni je nenulovy.

Veta

G je (p, r)-savisly prave vtedy, ked aspon jeden jeho (p, r)-savisly
koeficient je nenulovy.
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Indikator (p, r)-2-stvislosti
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Indikator (p, r)-2-stvislosti

St I

G ma (2,2)-most

Veta

G je (p, r)-2-suvisly prave vtedy, ked stcet poctov (p, r)-vyvazenych
farbeni je nenulovy.
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Algoritmus vypoctu koeficientov

@ NAIVE: rekurzia, memoizacia, orezavanie

e SEQ: -

5%:2 B SO N T
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D CELDECE: T
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9 ® multipole count
107 . .
® naive total time (s)
108 - A naive adj. memory (kB)
¢ seq. total time (s)

16 18 20 22 24 26 28 30
number of vertices v
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Teoretické a empirické obmedzenia (k =

v=230 k=4
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by 4 by + bg + by + bs

b=by +

1000 A

=500 -

—1000 -

by + b3z + bs + bs

5a+b>0

5a+2b>0

—1000 —500 0 500 1000
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Teoretické a empirické obmedzenia (k =

1
53+ 2b = 3(52+ b) + 2(2a + b)
~—
>0
.
5a+2b 7 1
5a+b — 3
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Teoretické a empirické obmedzenia (k =

1
53+ 2b = 3(52+ b) + 2(2a + b)
~—
>0
.
52+2b 2 1
5a+b — 3

Pre kazdy ofarbitelny planarny kubicky 5-pél tvoria farbenia typu
00012 aspon 1/4 celkového poctu farbeni.
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Teoretické a empirické obmedzenia (k = 5)

Pre kazdy ofarbitelny planarny kubicky 5-pél tvoria farbenia typu
00012 aspon 1/4 celkového poctu farbeni.

Najmensi protipriklad (ak existuje):
@ je suvisly,
@ neobsahuje most,
@ neobsahuje 2-rez okrem dvojic hran susednych s tréiacou,

@ ma aspon 36 vrcholov.
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2a+ by + by + bz + by + bs
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2a+ by + by + bz + by + bs

a (2(a" + by) + (" + b} + b))
+ (a' + by) (23" + b + b5 + b3 + by + b5)
+ by ((a" + by + by) + (" + by + bS) + (3" + b))

(a' + by + b5)(2a" + by + by + by + by + bY)
+ 2(a' + by)(a" + by
+ (a' — b5)(a" + by + br)
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‘ OB a b ¢ d e constraint ‘
111111 1 1 0 1 1 Ti1=E1
111212 6 2 0 0 0 T2=E2
112112 31 0 1 O T3 =E3
112233 2 1 0 0 1 T4=E4
112332 3 1 1 1 0 T5=E5
121323 3 0 2 0 O T6 = E6
123123 1 0 1 0 0 T7=E7
111122 6 4 0 2 3 T8 =2E1+E8
112323 6 1 2 0 0 T9=21E2+E6 1/8 vsetkych
4 2 0 0 1 E8 farbeni
4 2 1 1 1 E9
9 3 2 1 3 E10

Bc. David Misiak, doc. RNDr. Robert Lukotka, PhD. Tokové polynémy k-pdlov




Vysledky:
o koeficienty ako nastroj na stadium farbeni
e indikatory (p, r)-savislosti a (p, r)-2-savislosti
@ navrh a implementacia algoritmu na vypocet koeficientov
@ vypocet koeficientov pre planarne kubické k-pély do ~ 30 vr.
@ analyza teoretickych a empirickych obmedzeni pre koeficienty

@ hypotéza o minimalnom pomere poctu farbeni v 5-péloch

Dalsi vyskum:
o dokaz hypotézy?
@ systematickejSia analyza pre obmedzenia dané dokresleniami na
planarny snark

Bc. David Misiak, doc. RNDr. Robert Lukotka, PhD. Tokové polynémy k-pdlov



	Naša práca

