
 

Lecturers
play

1 Finish Miu
T odd cut

see Lect4 notes

2 M 5

Bet 4 deadline extended toMonty

No OH upcoming Monday evening



Matroids
Tractable set systems

E.ge Given vectors u Um C Rn

consider setsystem I e 2cm

I Seem vi ieS3firearm

I

i

dependent also 0 c I



Propertiesoft
P2 Downward closed

If EI tha

X EI

P2 Exchange property

If X EI and T c I and

171 71 1

then Felt iny you can add

to X whilemaintaining indep ofX

T Formally I e E Y IX
n

1 s.t X YEes E I
X t e



I 1

Pfof P2 HI dimspan vii ie X

let din span vii it 73
span vii ieX3 I span u ieY3
3 j ee s't V H span vi it X

X't j c I D

PI P2 capture
combinatorial

structure of I

for matroids take P2 P2
IE 2E ismaximal in I

as atoms if z.no YEI s t X EY

DefCMalroid A matroid M is

a pair E I where

E ECM finite set called groundset
ofM

I ICM E called independent



I satisfies P1 P2 maximum
K

Remarke pz ad matimal
linklusion

indeep sets
have same size

else could increase by
P2

Masined independent
set called

X a base of M

dependent not
independent

for F E
E the restriction Mff

Ml F SEI SEF 3 is another
matroid

MIF

Examples an representable

a

roid esauple from

beginning

D equiv A e R
M
matrix



I subsets of cols of A
sit
subsmatrix

As
was rank As 1st

E set of columns of A3
E m

write M MA
e.ge

if M comes
A i from A

As

if This makes sense for AelfNM
for any field IF

D bases of Mf subsets sit

cols of A s are a basis for Rn

boring example
unformmatrord

i Un n E I

where I Ele n

Unr 3
complete I all subsets of E ofsizeEk

graph
on SEE ISI Ek



graph
a vertices E

the freematroid is Un n 2

partitionmatrord i.M CE.IT

where E is disjt union El 6 Gee

I KEE KAE ite ki

for fixed ki Kee parameters

e O O
E i E L E 3
k k z k 3

check P2

Let 1 12141 Xie c I

a ist HAE il IME il
ki T



for aver e e YA Ei VA Ei

X te independent

Reinach if E not disjout

T

e Ez Kfa Pz
X

AnothuMonexamplei set of
matchings in a graph

Y fails Pz

ExO



graphic matroids
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