
 

What If a Matroid

A matroid is a groundset E with a set

of independent subsets IE 2E that satisfy
some nice criteria

Let's look at Examples first

Definition On a graph call a set of

edges impendent if it contains no cycles
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What are some independent sets in the graph above

13 63 83 1,3 6

1,2 S 6 7 10 93

Dependent Set 8,9 103
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G V E M E I

what can we say about I E A EE I A is cycle free

1 is always cycle free

2 Any subset of a cycle free set is cycle free

This is good and all
but cycles have a little

more structure that can be captured
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What other properties does I have

1 Closed under intersection

2 Spinning trees
are maximal

all independent subsets are subsets of trees

3 IIe AE Ele AUE e c I

4 7 can be added any independent set
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Definition of Matroid Basis Edition

A matroid M E B is a set of

edges E with a set B of bases TEE

such that

1 B is nonempty
2 If T Tze B then

III
Tifft T

fo my AE T T2 replace any differing
here exists be Tz IT edge in T with an

such that T y a u b e B edge n Tz

Z S 9
B I i

6 7 8

y 10

Z S 9

A 1 s 6 8

q 10

IAI IBI I of edges that create cycle



Definition of Matroid Independence Edition

A matroid M E I is a set of

edges E with a set of Independent subsets

I suck that

1 of c I
2 Subsets of independent sets are independent

3 If A and B are independent

and I B I L I Al then there is

some x c AIB such that BU x C I
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If SEE then we can consider the

matroid restricted to S Mls
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Definition of Route of a subset SEE

s is the size of the bases in Mls
i e The number of edges in the maximal

spinning forests of the restriction to S
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Definition of flats of a Matroid

A set V is a flat of M f adding

my edge to V would increase its rank

Nota
i
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TheTuttynonial
Can be expressed on matroids

For graphs
6
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Situation
Goal A Symmetric Tutte Polynomial

whutwe h.ae

1 A good symmetric
chromatic polynomial

The Stanley Symmetric Chromatic
function

2 A good way of dealing
with contraction

and homogenous degrees Sesquigraphs

3 A way of simplifying the
Turtle Polynomial

into a product of chromatic polynomials

what's Next



Jam the Stanley
chromatic function into

the Convolutional formula
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It turns out that
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