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EXERCISE 1.

Suppose the simplicial complexis a cone with apex 0. l.er; € A © cU{0} € A.
Define the coning map: Cy(A) — Cy,1(A) by
. . 0 ifip=0
[io <+ <iW] — . . .
[O<ig<---<iy] ifipg>0

Show thatD + D = id. Deduce that cones have trivial homology.

EXERCISE 2.

Let A be the boundary of the octahedron.

(a) Determind, andl}.

(b) Compute their respective coarse Hilbert series.

(c) Compute the minimal free resolution kpf

(d) Compare (b) and (c). Guess the ranks of a minimal freeugsnlof | ;.
(e) Compute the minimal free resolution Lf.

EXERCISE 3.

Given a simplicial compleX, construct a monomial ideéland a degreb € N"
so thatA = KP(1) is the upper Koszul simplicial complex bin degreeb. Is your
ideal squarefree?

EXERCISE 4.

Suppose that is a nonminimaN"-graded homomorphism of free modules. Show
that¢ can be represented by a block diagonal monomial matrix irckvbine of
the blocks is a nonzerox 1 matrix with equal row and column labels.



