
 

Thin Let F be a finite set A collectionCEZE of subsets of
E is the set of circuits of a matroid on E if and only if
E satisfies

Ci 0 FE
CZ If G G ee with C E G Hen C Cz

3 If C c E are distinct circuits and e cGnCz
Henthereexists cE with C CUCz l e

Proof Last time

G Conversely suppose E
C 2E satisfies Kc 43

Claim I I EE l no subsetof I is in e

is the collection of indep sets of a metroid M

Exercise 1 last tire

CEE c is a minimal set notcontained in I

E will be the circuits of M

We must show I satisfies Il I3

Il The only subset of 0 is itself
which is not in e by Lcl
So 0 C I



LIZ If I c I and J E I then

subsets of J are also subsets of I

so I c I also

3 i Let Ii Iz c I with II l L III

There exist subsets of I UIz which

are in I and larger than I e.g Iz

I3 is true for the pair Ii Ir

such a set exists Irich contains I

suppose
not Let J be such a set

with 11 I l Jl O minimal

Fix ee I LJ

For eagh f E Jl I set

Tf Jtf Ve

Then Tf E I UI and II Tfl 21 FIJI

By minimality Tg EI

Tf has a subset Cf E E



Obscene fCfCf since Cf C Tf

e c Cf otherwise Cf E J

Cf contains some element of JLI

otherwise Cf E I n J ve EI

Picture e

Now fix f C III and let g be an

element m J II with g c Cf

Then gtf sire ft Cg and Cg c E

with Cg tcg since geog

Ii f J

Picture Cf.g

Cg

so 63 implies Here is CEE with

Ceffucg le



But Cf 0cg E Jue C E J

a contradiction of T c I

So LID holds


