
 

Last time

M matroid on E TEE

Deletion MIT matroid on F IT with

rhmet s rhm s for all SEE IT

11111 ME Ten
M't mix is the

Contraction MIT M IT matroid on F IT with

rkµ S rhm SVT rhm T for all SEE it

BasicProperlies

If T Tz EE are disjoint then

MIT II Ml CT Utc MII IT

M T Tz Ml TUI Mlt T

MIT lTz MII 1T

any sequence of deletions and
contractions

can be written as MIT I Tz

Def A matroid of theform MITITZ Tnt 0

is called a minor of M



Ex Let T C n with ITI L Then

U r n T
Ur n k i f k n r lean n

Un k n k i f n re hen ELT isindep

and

Ur n IT Un k n h if her

Uo n h if r E k en

That is uniform matroids form a minor closed class

Other minor closed classes i ographic matroids

orographic
matroids

K representable matroids for a field k
representable matroids

regularmatroids

An excludedmin of a minor closed class M is a

matroid not in 14 but with all properminors in M

Clearly 14 is determined by its list ofexcludedminors

Headpin Identify all excluded minors of 14



He Excluded Minors Proof

Graphic Usa F F Mlk MLK Tutte
1959

Tutte
Cogmphic Uzy Fy Ft M Ks Mlk3,3 iasa

Tutte
Regular Uzi F F

1958

Tutte
Fzrepble Uz4 1958

BixbySeymourHIrepble Uzs 43,5 F F
independently 1979

Fy repble Uzi Uy F F 3others
GeelenGerads Kapoor

2000
GeelenGeneralsWhittle

Fqoff'ble Conjecturally finitely many Rota announced 2013

K rep'ble Infinitely many
Latanson

charK O 1958

EI Ei is not Fa representable so Tutte says
it has a U2y minor

I

4 5

z f 3

F UH



First How do we draw a geometric rep of Mle

gien a geometric rep of M

Ife.ua ooporcoloop iM e Mle Exercise

Otherwise Choose a hyperplane Hfe
Draw Mle on It by projecting from e

For f e Ele
If f is parallel to e in M then f is
a loop in Mle

rhyme f rkm Efe3 rkm e o

If felt then leave it where it is

If f Hue and f is not parallel to e

project it onto the intersection point of
It with cl e f Add the point if necessary

EI 4 s Fy I zi j 35
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