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Def A metroid M is a pair
E I where

E is a finiteset that of M

IE 2E is a
collection of subsets of E

called independents satisfying

II 0 c I

I 2 If I c I and J EI then J c I

I 3 If I I c I and II I L I Iz l
Augmentation then the exists e c Iz II such that

I U e e I

Notes Il t EIz imply I is an abstactsimplicial

complex on vertex set E

Subsets of E which are not in I

are called dependent

Sometimes write F M on ILM to specify
the matroid M



Def A basis of a
metroid M is a maximal independent

set

Lamina If B and Bz are bases of M then

113,1 11321

Proof 3

Def The mind of a matroid M denoted rum

is the cardinality of any basis

MainExampley
f d

Let U be a vector space over a field k

and let E be a finite set Aconfigurationalof vectors in V is a function not nec injective

E V
e I Ve

Equiulently It is the multiset ve I ee E

YI f
aunt as



Va

Vi K Vs Vy Vs VG
V N O l I O

A IVSL if Vz I

A configuration It defines a matroid MLA

E MCA E the indexing set

Independence is linear independence i e

I MLA I E E veI ee I is a 1h indeep set

In the example the bases are

134 135 145 234 235 245 345

the independent sets are subsets of these This matroid

has rank 3

loops
multipleedges

allowed

A finitegraph G defies a
matroid MCG

E Mlb E G the set of edges

Independentsets acyclic sets of edges i e

I MCA IE Eco 1 no cycle can beformed fromedges in I

It follows that bases of MLG are spanning
forests
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MLG has bases 134 135 145 234 235,245 345

The same matroid

Def If M and Ma are matroids then they are

isoerphic if there exists a bijection

fi ECM ECMz

such that
I c ICM f I c I Mz

In this case wite M IMz


