
I’d like to work on pure combinatorics, optimization, or tropical geometry. . .
or anything else that sounds interesting :). I realize the topics aren’t very fo-
cused, but I found the following papers particularly interesting:
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H, Huy Ti; Van Tuyl, Adam, Monomial ideals, edge ideals of hypergraphs, and
their graded Betti numbers. J. Algebraic Combin. 27 (2008), no. 2, 215–245.

MR1993049 (2004f:90087)
Hoşten, Serkan; Thomas, Rekha R., Gomory integer programs. Algebraic and
geometric methods in discrete optimization. Math. Program. 96 (2003), no. 2,
Ser. B, 271–292.

MR2252121 (2007h:14082)
Sturmfels, Bernd; Sullivant, Seth. Combinatorial secant varieties. Pure Appl.
Math. Q. 2 (2006), no. 3, part 1, 867–891.

Extra: Suppose a is not a zero divisor in a commutative ring R, and M is
an R-module. Then the following is an exact sequence and free resolution of
R/〈a〉.

0 δ2→ R
δ1→ R

δ0→ R/〈a〉 → 0.

where δ1 is multiplication by a.
By tensoring with M we get

0 δ2→ R⊗M
δ1→ R⊗M

δ0→ R/〈a〉 ⊗M → 0.

But R ⊗M is just M , as any element r ⊗m can be written as 1 ⊗ rm. So
we get

0 δ2→ M
δ1→ M.

Then the image of δ2 in M is just 0. Since δ1 is multiplication by a, the
kernel is {m ∈ M | am = 0}. Thus the kernel of δ1 mod the image of δ2 is
Tor1(R/〈a〉, M) = {m ∈ M | am = 0}.
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