PROBLEM SET # 8
MATH 249

Due October 31.
1. Classify finite Eulerian semimodular lattices.
2. Let S be a finite set and p: 2° — N be a function satisfying

p(X)<p(Y)iEX CY, p(X) <[X[, p(XNY)+p(XUY) <p(X)+p(Y).

Call X C S closed if for any Y containing X as a proper subset p (X) < p(Y). Prove
that the poset of closed sets with order defined by inclusion is a geometric lattice and
XANY=XnNnY.

3. Let A be a hyperplane arrangement without parallel cuts, i.e. for any cut
u € L(A) of dimension greater than zero and any hyperplane A € A the intersection
of h and u is not empty. Let h € A and V}, be the number of vertices (cuts of
dimension zero) which do not belong to h. Show that the number of bounded regions

equals
>l (0.0)1
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