
 

Fun facts about cocircuits Exercises

Let M be a matroid on E X EE

X cCTM X is a minimal non empty setwith

f
ma's'cheteimi

X EE M X is a minimal non empty setwith
thepropertythat lxnc.lt
for any c c E M

X cCTM X is a minimal non empty setwith
thepropertythat xnB t0
for any B CB M

X EE M X is a minimal non empty setwith
thepropertythat xnB 1 0
for aay BEBTM

X cB M X is a minimal non empty setwith
thepropertythat xnc.to
for any C eECM

X cBTM X is a minimal non empty setwith
thepropertythat xnc to
for any EE M



Thedualrankfunction
Lef M be a matroid on E rk rkmi2E 21 its

rank function and k rhm 2E 21 He rank function of Mt

Thin For all X E E

rk X rk Eax 1 1 rk M

2 more natural notions In a matroid M

the coinage of X E E is

crk X rh M rh X

minimum of etfs to addto
to make a spanning set

the nullity of X EE is

null X _1 1 rh x

minimum of ett to remove

fromX tomake an indep set

Obscene crh X null El x

null X Crh El X

Puff X spans EX is coindependent



Proofofthin we already know

rk M I El rk M

Let X EE Then

cark X hull El X

rh Md rh X El XI rk EK

rh X rk El X 1 El Xl trek Mt

rh El X ft 1 1 t CHE RUMI
rh Ei X t 1 1 rh M

Note rh X size of largest eoindependentsubsetof X

size of largest subsetof X whose complement

spans M

rk X rh X

Can check that rk satisfies Rl CR3 if and

only if rk does


