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/okladné definicie

CHROMATICKY INDEX

Najmensi pocet farieb potrebnych na
zafarbenie hran grafu (proper
edge-coloring).

SNARK

Minimalny, cyklicky 4-hranovo suvisly,
kubicky graf s chromatickym indexom
4 a najmensim obvodom (girth) 5.
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(NE)ZAFARBITELNY

V nasom kontexte je to 3-hranovo
(ne)zafarbitelny.

MINIMALNY (hranovo-kriticky)

Graf, ktory sa odobratim [ubovolne;
hrany stane zafarbitelnym.

Minimalne nezafarbitelné podgrafy snarkov Emma Badurova doc. RNDr. Jan Mazak, PhD.

1027



Zoznamy grafov
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Dotabdza grafov

the
) House ﬁ%@
ONLINE DATABAZA GRAFOV (HOUSE OF GRAPHS) of
- grafy na stiahnutie, Graphs
- rozdelenie podla réznych kritérii,
- obsahuje aj kubickeé grafy a snarky

Search graphs A

Require a specific (numeric) value for an invariant

equal to b 4

Require a (numeric) value of an invariant to be in a given range

elect between and X
]
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Snarks

All numbers up to 32 vertices were independently verified by minibaum (2 and snarkhunter (5. The graphs with more than 32 vertices were generated with snarkhunter (. Several
conjectures were refuted by these new lists of snarks (see [1] and [2] for more information).

For snarks with 38 vertices and snarks with girth 6 and 40 vertices only a sample was generated as it is currently computationally infeasible to generate the complete lists in these
cases (see [3] for more information). The counts of these incomplete cases are indicated with a '=" in the table. In all other cases the numbers are the counts of the complete sets of

snarks.

Minimalne nezafarbitelné podgrafy snarkov

Vertices Girth=4 Girth25 Girth=6 Girth27 Ac25
10 a: 1 0 0 1
12 0 0 0 0 0
14 0 0 0 0 0
16 0 0 0 0 0
18 2 2 0 0 0
20 6 6 0 0 I
22 31 20 0 0 2
24 155 38 0 0 2
26 1297 280 0 0 10
28 12517 2900 al 0 s
30 139854 28399 it 0 509
32 1764950 293059 0 0 2953
34 25286953 3833587 0 0 19935
36 404899916 60167732 4 0 180612
38 ? 219775768 39 0 235429
40 ? ? 225 0 ?

42 ? ? ? 0 ?
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Predosla praca

CORES OF UNCOLORABLE CUBIC GRAPHS (TOMAS VICIAN, 2018)
- podobny ciel
- slabSie vysledky

Vertex number | amount of graphs
2 1 Vertex number of original graphs | amount of cores
4 3 2 0
6 15 1 1
8 74 § 6
10 136 Table 4.2: Generating cores

Table 4.1: Basic generation of small snarks
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Motivacia a ciele
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Praca a vysledky
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Generovaci algoritmus a spracovanie dat

GENEROVACI ALGORITMUS stbory riadky
- postupné odoberanie hran,
- kontrola minimality a nezafarbitelnosti,
- ukladanie neizomorfnych podgrafov (ba-graph)
- iny algoritmus: pridavanie vrcholov stupna 2 do hran

10 2400

ANALYZA A SPRACOVANIE DAT
- kazd4 tabulka = vlastna funkcia

SAMOTNE GENEROVANIE
- 3 hodiny 22 minut cistého Casu (iba pre realne vysledky)
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Vysledky prace

3 kategorie:
- vygenerovaneé podgrafy
- tabulky s vypozorovanymi vlastnostami

- objavenie 3 typov podgrafov pre flower snarky
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Vygenerované podgrafy

KUBICKE GRAFY (girth >= 5)

# vertices 1012 (14 (16| 18 | 20
# graphs 1 (2 (9 |49|455 | 5783 # all graphs 6299
# colorable graphs 0 2 9 |49 | 452 | 5769 # all colorable graphs 6281
# subgraphs 110100/ 11 76 ## all subgraphs 84
Time [min] olololol o 16 Time sum |[min| 16.5798
Table 4.1: Statistics for cubic graphs (g > 5) Table 4.2: Total numbers for cubic graphs (g > 5)
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Figure 4.2: Graphs containing the Petersen subgraph
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SNARKY (girth >=5)

# vertices |10 [18 (20| 22 | 24 [ 26 |

hs 12620 38| 280 e 2
7 grap % all sibgraphs | 4525
- o =4
7 subgraphs | 1 | 10 | 55 | 189 | 471 | 3853 Time sum [h| 2.703049444

Time [min| gy | B 7 | 154

Table 4.11: Total numbers for snarks (g > 5)
Table 4.10: Statistics for snarks (g > 5)
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SNARKY (girth >= 4)

# vertices |10 18|20 | 22 | 24 |
#graphs | 1| 2|6 | 31 | 155 e b =
# all subgraphs 2385
- 3 [~ 4
i subgraphs | 1 | 10 | 55 | 323 | 2031 Time sum [min| | 22.936283333
Time |min 1 1 ! 21
l ] Table 4.26: Total numbers for snarks (¢ > 4)

Table 4.25: Statistics for snarks (g > 4)
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Tabulky s vlastnostami podgrafov

# vertices 9 (1719 21 23 [[24| 25 |26
# subgraphs [ 1 [ 10 [ 53 [ 181 | 1 [455 | 1 [ 3822 ] 1

[ )
o

L

Table 4.16: Distribution of subgraphs of snarks (¢ > 5) based on the number of vertices.
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# graphs
not contained in 346
contained in 1
its only subgraph 1

Table 4.21: Number of snarks (g > 5) which (do not) contain Petersen subgraph
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4 vertices | # edges | # subgraphs # vertices | # edges | # subgraphs
0 2 2 0 2 3
1 3 671 1 3 4198
1 4 310
1 4 29
1 ) 14
sum = 702 sum = 4525
Table 4.22: Nearest snark with g > 4 Table 4.23: Nearest snark with g > 5
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3 typy podgrafov flower snarkov

Figure 4.9: Three lavers of vertices in flower snarks
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Figure 4.6: Subgraphs of 20-vertex Flower snark
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Technické detaily
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Technické detaily

FORMATY GRAFOV (1) 00101
VOOl 68 81 99
graphe, sparseb6 5) ) U0 o
01001 DQC
KNIZNICE (D)—) 100 1 0

ba-graph, (nauty)

ULOZENIE VYSLEDKOV

txt subory s graph6 grafmi, rozdelené podla r6znych viastnosti
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Zhrnutie
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Otvorené otdzky

PODGRAFY S ROVNAKYM POCTOM VRCHOLOV AKO ICH ORIGINALNE GRAFY

GRAFY S PRAVE JEDNYM PODGRAFOM
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Daokujem za pozornost
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/droje

- By Leshabirukov - Own work by uploader based on
http://en.wikipedia.org/wiki/File:Heawood_Graph.svg, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=5788203

- By Qjin - Own work, Public Domain,
https://commons.wikimedia.org/w/index.php?curid=4400649

- https://houseofgraphs.org/

- Tomas Vician. Cores of uncolourable cubic graphs. Univerzita
Komenského v Bratislave FMFI, FMFI.KI, 2018.

- By Koko90 - Own work, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=7642931

Minimalne nezafarbitelné podgrafy snarkov Emma Badurova doc. RNDr. Jan Mazak, PhD.


https://commons.wikimedia.org/w/index.php?curid=5788203
https://commons.wikimedia.org/w/index.php?curid=4400649
https://houseofgraphs.org/
https://commons.wikimedia.org/w/index.php?curid=7642931

Otazky z posudkov

“Ako by bolo mozné verifikovat spravnost pouzitého algoritmu na hladanie
minimalnych nezafarbitelnych podgrafov?”

- vygenerovat vysledky pomocou iného algoritmu a porovnat'ich

“Poznate nejaky iny, hoci mozno pomalsi algoritmus, ktorym by sme nezavisle
vedeli tieto grafy generovat?”

- algoritmus: pridavanie vrcholov stupna 2 do hran (opacny pristup)
@
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“Preco v praci pouZivate vlastnu struktudru pre reprezentaciu grafu miesto triedy
Graph z pouzivanej kniznice ba-graph?”

- praca s C kniznicami
- lahSia praca

Preco mate graf reprezentovany cez maticu susednosti, ked pri kubickych grafoch
by mala byt radovo efektivnejsia reprezentdcia cez zoznam susedov?”

- graph6 format
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“Vsetky nezafarbitelné kubické grafy na obrdzkoch v sekcii 4.1 obsahuju
Petersenov podgraf. Existuje nezafarbitelny kubicky graf, ktory nie je snarkom
(teda ma maly obvod alebo cyklicku suvislost), ktory neobsahuje Petersenov graf?
Ak ano, viete ukazat jeho obrazok?”
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