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Abstract

The 1, 2, 3-Conjecture states that the edges of a graph without isolated
edges can be labeled from {1,2,3} so that the sums of labels at adjacent
vertices are distinct. The 1,2-Conjecture states that if vertices also receive
labels and the vertex label is added to the sum of its incident edge labels,
then adjacent vertices can be distinguished using only {1,2}. We show that
various configurations cannot occur in minimal counterexamples to these
conjectures. Discharging then confirms the conjectures for graphs with max-
imum average degree less than 8/3. The conjectures are already confirmed
for larger families, but the structure theorems and reducibility results are of
independent interest.

Keywords: 1,2, 3-Conjecture, 1, 2-Conjecture, reducible configuration, dis-
charging method.

2010 Mathematics Subject Classification: 05C15, 05C22, 05C78.

'Research supported in part by National Science Foundation grant DMS 09-01276.
2Research supported in part by National Security Agency grant H98230-10-1-0363.


http://dx.doi.org/10.7151/dmgt.1768
https://www.dmgt.uz.zgora.pl/publish/pdf.php?doi=1768
https://www.dmgt.uz.zgora.pl/

1]

[12]

[13]

REFERENCES

L. Addario-Berry, K. Dalal, C. McDiarmid, B.A. Reed and A. Thomason, Vertez-
colouring edge-weightings, Combinatorica 27 (2007) 1-12.
doi:10.1007/s00493-007-0041-6

L. Addario-Berry, K. Dalal and B.A. Reed, Degree constrained subgraphs, Discrete
Appl. Math. 156 (2008) 1168-1174.
doi:10.1016/j.dam.2007.05.059

N. Alon, Combinatorial Nullstellensatz, Combin. Probab. Comput. 8 (1999) 7-29.
doi:10.1017/50963548398003411

T. Bartnicki, J. Grytczuk and S. Niwczyk, Weight choosability of graphs, J. Graph
Theory 60 (2009) 242-256.
doi:10.1002/jgt.20354

M. Kalkowski, A note on the 1,2-conjecture, submitted (also in Ph.D. Thesis, 2009).

M. Kalkowski, M. Karonski and F. Pfender, Vertez-coloring edge-weightings: towards
the 1-2-3-conjecture, J. Combin. Theory (B) 100 (2010) 347-349.
doi:10.1016/j.jctb.2009.06.002

M. Karoniski, T. Luczak and A. Thomason, Edge weights and vertex colours, J.
Combin. Theory (B) 91 (2004) 151-157.
doi:10.1016/j.jctb.2003.12.001

J. Przybylo and M. Wozniak, On a 1,2 conjecture, Discrete Math. Theoret. Comput.
Sci. 12 (2010) 101-108.

B. Seamone, The 1-2-3 conjecture and related problems: a survey, submitted

(http://arxiv.org/abs/1211.5122).

T. Wang and Q. Yu, On vertex-coloring 13-edge-weighting, Front. Math. China 3
(2008) 581-587.
doi:10.1007/s11464-008-0041-x

T.-L. Wong, X. Zhu and D. Yang, List total weighting of graphs, in: G.O.H. Katona,
A. Schrijver, T. Szényi and G. Sagi, Eds., Fete of Combinatorics and Computer
Science, Bolyai Soc. Math. Stud., vol. 20 (Springer, Berlin, Heidelberg, 2010) 337—
353.

doi:10.1007/978-3-642-13580-4_13

T.-L. Wong and X. Zhu, Total weight choosability of graphs, J. Graph Theory 66
(2011) 198-212.
doi:10.1002/jgt.20500

T.-L. Wong and X. Zhu, Every graph is (2, 3)-choosable, submitted.
Received 29 March 2013

Revised 13 November 2013
Accepted 13 November 2013


http://dx.doi.org/10.1007/s00493-007-0041-6
http://dx.doi.org/10.1016/j.dam.2007.05.059
http://dx.doi.org/10.1017/S0963548398003411
http://dx.doi.org/10.1002/jgt.20354
http://dx.doi.org/10.1016/j.jctb.2009.06.002
http://dx.doi.org/10.1016/j.jctb.2003.12.001
http://dx.doi.org/10.1007/s11464-008-0041-x
http://dx.doi.org/10.1007/978-3-642-13580-4_13
http://dx.doi.org/10.1002/jgt.20500
http://www.tcpdf.org

