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Abstract

This paper investigates a specific problem in extremal graph theory: determining the maximum
number of edges in a graph on 10 vertices that is 4-cycle-free but is required to contain at least one
triangle. By analyzing the properties of related extremal graphs and providing a constructive proof,
we establish that the exact value of this maximum is 14. This result reveals the structural rigidity of
small-scale extremal graphs, demonstrating how the imposition of a local constraint, the mandatory
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presence of a c¢s significantly reduces the graph’s global edge limit from 16 to 14.
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Figure 1. The structure of the extremal graph for G,,
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Table 3. Comparison of related extremal problems for n <10
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