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Monomial ideals and their combinatorial structure

Outline :

- Taylor 's resolution → non - minimal
, every monomial ideal

god properties easier to handle if I is squarefree

- Stanley - Reisner 's theory for square free monomial ideals

• simplicial complexes / graphs

(vertices = variables , n - faces = square free generators of degree n)
• Hockstar/ Eagon - Reiner formulas for grao6dBelti#'s_
(in terms of reduced simplicial cohomology )
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cliwgoals :

• Understand free resolutions & Betti numbers of monomial ideals
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starting
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Iaylorresoheton
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Caution Kostal complex (when exact) gives a minimal free
resolution

Taylor 's Resolution is net minimal .



Combinative
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In fact
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there is a f - I correspondence
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Special case ,
all generators have degree 2

(n) =3 I
- -

h ) ← O-dim faces <→ Xi

edges 3 i , j } ← l-dim faces → Xix,

The simplicial complex is a simple graph G
I (G) = edge ideal .

R The combinatorics of simple graphs is
much simpler then that of higher dimensional

simplicial complexes .

For this reason
, very often problems about

squarefree monomial ideals are solved for

edge ideals and (wide ) open for square free
monomial ideals owith generators in higher degrees !

We will see some examples neat time .



Stanley -Reisnertheory D simplicial complex
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U
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monomial
, oleg u=j ↳ reduced simplicial cohomology

simpler formula by Eagon - Reiner (1998 )
"

Easier " simplicial cohomology considering I
instead of O

.


