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Today’ Matvoids Exampes, Operations,  Polyopess
Eom loct Hime (8102,103,10.%)
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An element S€B 15 called 0 oasis of M.

A subset S of X is independgng
if SEB for gome PDQEB, depmde)/\+ othecwise
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Modvoid operachions
Let M=(XB) be a matroid and S& X
We con get new matvoids via the ?o\\o\n'w\ﬁ operations

(Deletion) MAS = (X\S, B where Bzi%eﬁi B(\S‘-‘—d)}
(Corfhrachoﬂ For S mdep@no\em in M,
X\% B) where B- iB\S ReB, S<Rf

T )

M= %mp\r\nc wobroid — delefion: M\D cotvaction: M /5

(Duality) M*= (X, B) where B=1X\B Bed]

Al of these are matvoid ! \lou check\
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Remarks: + vank(M\S) = vank (M)
* ronk. (M/Q) = rank(M)=[S|  (for S indap)
+ ok (M%) = |X] - rank(M)
(Contvaction) For acbitcory SEX define M[S= (M\S)
(Truncodion ) For kR<vank(M) the k-druncahon of M is
M=(XB) where B=15eX: 18I=K, S independent in Mi
Ex: For Orophic M ,i\oases of k-immc_?s: 3 k-forests]
Fx 2 (Transversal ) Fix suosers A, An<X.
M subset S=is.,,..,g,,if;)( is o partial transyersal of /\\,...//\m
& J distinet indices 1.1, St g\.\eXis \§=),.n
= set of SEX vered by some matghing in bisarhie gmp\n
with edqges (%A ) when xe A;
eq. X=112347 A=11238 AA3Y A=TaMY AFin]

3 3 24 Y 51\13,"\’3 is a Par‘h'a\ transversal

m 1,23 is NOT

Called o “parfition modvoid” when A, A, form o parfition of X

Claim: { Parkial transversale] foom fhe inolependent Sefs of
& madvoid on X (iMax\'mal partial huns.]]={B)

(Bt ) S@Pose J,T are partial tramsversals of max size
ond 0eS\T. Let MM be the Matchings of Hhe



the biporhte graph on XUTAL., An § Covering 3, T resp.
bvery connected comp. of MAM is a cycle or path

O 'D; with an even ¥ of edges (No amgme/nh‘wg Paﬂxs )
o dince 0 is wnevered B\} M’ i is ong end point
of an even path P let b be the other end of
Then beTAS (emered by M not M) Let M"=M'aP,
Then M'is o moﬁr()m'ng of Max Size, Covesing Tuiad\ib{, P

Matvoid polytope (§107)

Two polytopes assoe. 1o M= (X8)

Independence. polyfope - RM)= conv g+ S€X “‘d\‘fPi
bosis Dolyfope PE)U\'\\= Convillg 13@35@

Note: Re(M) = R() 0§ Zzi= ronk(M)]

Ex: /% X=1,2,35 Bl 323 . ; 2
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“Obvious. negualities that hold o PI(N\)
(1) 2,20 %or all ieX

(2) 22 4,(9) for all SEX
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Linear programs” Given w: XK
(Prima\) max Wz St 220 je&sziérM(S) A

(Dual ) m‘“SZ}(YM(S)\Js g} \’20) SE;\/Szwi \fie X

Tom 10M :For Gy W X>Z. opt ol. ave infeger.
Cor 104 : %(Myz{zekx Sﬂ“ﬁﬂmﬁ () z: (2)}




