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E 1.

Let X be a polyhedral complex andk a field. Show that̃Hk(X, k) is the dual vector
space ofH̃k(X, k).

E 2.

The projective dimension pd(M) of an S-moduleM is the length of its minimal
free resolution. The regularity reg(M) of a gradedS-moduleM is

reg(M) = max{d − i : βi,d , 0}.

For a squarefree monomial idealI∆ show pd(S/I∆) = reg(I?
∆
).

E 3.

Compute the Alexander dual of the idealI = 〈x4, y4, x3z, y3z, x2z2, y2z2, xz3, yz3〉

with respect toa = (5,6,8).

E 4.

For a monomial idealI , let aI be the lcm of the minimal generators ofI . Define
the tight Alexander dualI [tight] to beI [aI ].

Find a monomial idealI so that (I [tight])[tight]
, I . Can you classify such ideals?


