
 

CircuitstGyptomorphism

Lasttimee A matroid is a pair M CE II where
where

E is a finite set

I CZE satisfies
Ir c I
I 2 If I c I and J E I then I c I

Augmentation I3 If I Iz c I and II I III then
there exists e c III suchthat

I U e C I

There are several equivalent but not obviously equivalent

cryptomorphic ways to
define a matroid

Exercise 3 Lasttime r

Them A collection BEZE is the set of bases of a matroid

on E if and only if B satisfies

Bl B 0

Exchange
BZ If Bi B E B and xc B.lk then there exists

ye13dB such that 13,113 u y c B



Def A minimal dependent set of a matroid M is a

circuit The set of all circuits is denoted ECM

cEcm CHILMI but any proper
subset

of C is in ICM

Tim Let E be a finite set A collection of subsets

EEZE is the set of circuits of a matroid

on F if and only if e satisfies

KD He
2 If G C e e with GE Cz then 9 4

Elimination C 3 If C Cz c E are distinct and eel nCz

then there exists EE with

Cz C C U G I e

Proof S Let M CE I be a matroid and E ECM

its set of circuits

Cl circuits are dependent and 0 c I lyED
So 0 He



42 By minimality any proper
subset of a

circuit is independent so cannot be a

circuit

C3 i Let C G E E C t Cz EEC Nz

Want CC ucdle is dependent

Suppose it's independent

Since Gtcz C h Cz is independentalso

By I3 we
may repeatedly augment

Gnc by Goodie until we get

C NG E I E CVCD

where I c ICM

III ICC u let 14041 I

So I C U G If for some f cGUCz
But fete nee so either

FEC IC ez EI

f e Czk C EI

This contradicts the independence of I



Conclude CC UG le is dependent so it

contains a circuit


