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Recent advances in computational algebraic geometry by De Loera et al. allow us to recognize certain graph theoretic

properties, such as graph colorability and Hamiltonicity with polynomial ideals. These results allow us to test for such

properties in an automated way using the computer. We employ these results to develop and implement algorithms written

in the mathematical software system Sage to systematically test various combinatorial conjectures in graph theory. In

particular, we have used our methods to test Sheehan’s Conjecture (1975) which states that every Hamiltonian 4-regular

graph has at least two distinct Hamiltonian cycles. Our results verify Sheehan’s Conjecture for 4-regular graphs on up

to 10 vertices and give support for other combinatorial conjectures. Our software can be easily modified to test other

combinatorial conjectures for graphs. (Received September 16, 2015)
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