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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)
.+ vonk (M) = |X|-vonk(M)
(Contvaction) For arbitrony SCX, 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]
Ex 3 (Transversal) Fix subsers A, An <X
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M 1,343 is o partial tronsversal
D » 1123 45 NOT

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

Claim: { Parkial transversale] foom fhe inolependent Sefs of
& madvoid on X (iMo\x\'ma\ dovtiol hms.ﬁiB)

(Frot) Easy o check X vxov\exv\‘inﬁ and Closed under
Containment. Suppose 3, T ore  parfial transversals



with |S1 <1 T Let MM be the makchings of +he
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Matvoid polytope (§10.#)
Two polytopes assoe. 1o M= (X8) °
Independence polytope * T (M)= convl g S€X indep
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Note: Be(M) = R() 01§ Zzi= ronk (M)}
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Obvious inequalities that hold on (M)
(1) 220 for all ieX

(2) gzi AN (S) for all SEX
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Linear programs Gven w: X=1K
(Pﬂma\) MAX \/\)Tz st 220, %aém(@ YSeX

(dual) i SZ;YM(S)\;S st 20 g\/szwi VieX

Tom 10M : For Gy W X>Z. opt Sol. ave infeger:
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