
 

Moreayptomorphicdefinitions

The rank function Cf Day 1 Exercise 1

Def Lef M be a matroid on E The rankfection
of M is

rhmi2E Z

X Max III
IEICM
I C X

rkm X is the ranhof X

rkm E rk M

Write rk instead of rhm if M is clear

I c ICM rhm I III

Them Let E be a finite set and rhi 2E z

Then rk rkM for some matroid M on E

if and only if it satisfies

Rl For all X EE O Erk X E 1 1

R2 If XE YEE then rk X Erle Y

Submodnlar R 3 If X Y E E then
Inequality

rh uy rh xn x Erle X Trh Y



If G is a finite graph and X
C ECG then

rkµ X V G conn components of GHB

where GEX is thegraph on ventres Vcd
andedges X

EI If A is a vector configuration in a
vector

space V

indexed by E then for X E E

rkmu.is X dim span Vel ee X

closure

Def Lef M be a matroid on E The closureopenator

is the function dm 2E 2E defined by

CIM X ee E I rhm Xue rhmCX

dm X is the closure or space of X

Write cl for dm if M is clear

I c I M for every eEI e Fol Ite



Lewman rk ckx rk X

Proof Let IEX be a maximal independent subset

so that rk X III

For every ee al x l X

rh Iue Erk Xue rh X III rkCI
def

R2 Ef Erk Iue
R2

So we have equality throughout and

rk Iue rk I III L 1 Ivel

Thus Ive is dependent

I is a maximal indep subset of cl X

rh clad III rk X

Thin Let E be a finite set and d 2E 2E
Then D dm for some matroid M on F

if and only if

CLI For all X EE X Ect LX



CL 2 If X C YEE then cl C CKY

CL 3 For all XEE cl cl x D X

L 4 If X EE and e FEE then
MacLane Steinitz

Exchange
fed Xue al x

implies e Eal X Uf

Def Lef M be a matroid on E

SEE is a spanning
set of M if alls E

FEE is a closed set or flat of M

if ILF F

A point of M is a flat of rank I

A line of M
rank 2

A play of M rank 3

A copoint or typerplane
rank rhem l


