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The D(2)-vertex sum distinguishing total coloring of graphs with 3<CA<(4
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Abstract : [Objective] This study explores characteristics of D (2)-vertex sum distinguishing total coloring for simple connected
graphs G with maximum degree satisfying 3<CA<C4, clarifies their vertex sum distinguishing total chromatic numbers, and further
extends the research conclusions of this coloring problem to planar graphs, thereby providing the support for the improvement of
relevant coloring theories in graph theory. [Methods] We conduct a combined research approach of the Combinatorial Nullstellensatz
and the method of weight transfer. The Combinatorial Nullstellensatz is used to establish the theoretical basis for the existence of
coloring, while the discharging method is employed to analyze the weight distribution relationship between vertices and edges in the
graph, so that the rationality and the feasibility of the coloring scheme are verified. [ Results] The specific value of the D(2)-vertex
sum distinguishing total chromatic number for simple connected graphs G with 3<CA<C4 is successfully determined. Furthermore, this
conclusion is extended to the category of planar graphs,and it is proved that planar graphs satisfying 3<XA<C4 also possess the
corresponding D(2)-vertex sum distinguishing total coloring property, with their vertex sum distinguishing total chromatic numbers
being consistent with those of simple connected graphs. [Conclusions] The Combinatorial Nullstellensatz and the discharging method
can effectively solve the D (2)-vertex sum distinguishing total coloring problem for graph classes with 3<CA<C4. These obtained
chromatic-number conclusions are applicable to both simple connected graphs and planar graphs, thus providing referable

methodological and theoretical bases for subsequent research on such chromatic number problems within other ranges.
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