
Title : Graph Coloring : From Beautiful Theorems to Modern
Challenges

Abstract : This talk introduces the foundations of graph coloring through motivating
examples and classical results. Beginning with the famous map-coloring problem, we
will discuss vertex coloring, chromatic number, and landmark results such as the Four
Color Theorem. These ideas not only reveal elegant mathematical structures but also
provide natural models for real-world optimization problems, where minimizing the
number of colors corresponds to efficient use of limited resources. Beyond these
classical questions, graph coloring continues to drive modern research in combinatorics
and algorithms. Variants of coloring motivated by practical constraints—such as
evolving networks, additional domination requirements, or restrictions on graph
structure—lead to challenging new problems with both theoretical and applied
significance. 
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