MRAJAMA 514
Today’ Matvoid Infersection (8104, §105)

Recall: \Y\de])@ndenT set matroid oxioms M=(X"L)
(1) T ronempty  collection of Subsets of X
(2) closed under containment ( QI, SeT = SeI)
(2) S TEL, [TI>IS] = FteT\S with SUieT

B (grophic) G=(VE) T={F<E: (4F) acyclic

Ex (\mear) \/,,...,VY,ETRd I:{SEU\]: {V,*ieg} lin. \'ndepj

Madvoid infersection

Gen “wo matvoids on The Same groundset,

find the lavgest common mdep. et

Input - M=(XT) and M, =(X T;)

Gool - mox {11 TeT 'L,

This can entode. the pblems of bipartite matching,
rainbow forests and eo\ge- disjoint spanving rees.

Edmond's A\g v Madvoigh inter section

Given M=% 1) M=(XT,) and Ye T,nT, define
directed bi\sarﬁjre ng\A R, ) with
vertices X=TWXY  ares




) ® UA\N) UideT, (© iyxde )
() 1§ O\ uiieL, (© iy

™

i)
Ex: M= orophic matroid M= Portition maivoid of olars

2 \ \ \ L‘
b
\ 2 2 2 5
NP
¥
\I S HM\(\’) HM,_(\’) HM.,MZ(\I)

Define X,=1xeX\Y sk Yol e X, =167} inex?
}(fi xe X\ gk,\luixﬁélﬁg =15} inex?
Rloorithm
Ip M=(0 L), Me(X L) YeToX,
Oubput - '€ TOL, with N'I>N| i#  evists
Find the shokest directed nath ¥ $om X, 0 X,  one exiss
Th(m P’ XY X2 2 Ve X Whese \’Se\" YjGX, xbeX\)xme:Xl.
Duput 1= NARSIEVR| IS P
(\? XK, is ronempty, Soy xeX,NX, the we thl\ae)
P 4o be the path of length O and =0 ixd,

Cloim 1 ¥ P evists Y'eL,0L,
Cloim 2418 vo sudh P exists, N1z max{1 THTeT 0L

¢4 e o <
¢4 e o <




Ex: M= orophic madroid M= p()rh‘r'\ov\ madroid of colors

A 1 P: 225 shordest XX, path
‘P 53X, Sy |
\ \ 4 2% (03 Xe>N,2X )

V=123 ’ }\X‘ V=Y\2)use !
HM,,MZ(\I) 1356
Need wn Yecwnical lemmas oot Hy (4):

Lot M= (X, L) be o wmatvoid and Ve L.

Lorama 101 1§ ¥, 2eT with N1=1Z], then Hy ()
hos a perfect matching on NAZ

lemma 0.2 et NeX and Z2<X with NI=121
I R (Y) confaing o unigque perfect mat ching on NAZ

then Ze L (See 5104 v profs)
(Proot of Cloim 1) We will show Ye T, (N'eT, S\fmme\vica“\l)
Take 2=\ it} 00 4on] ="\, e
The ed%es Wi for i), m ore a pecfect ”*
Ym’rdmvxg on YAZ. “The gm?\\ \’\M\(\l\ mo X
YAZ hos o edges i WY with jo1, s s would
nive o hocder path Fam X, o Ko follows Fhat
Yhert 15 o unigue mtﬂrdn'\r\a on 102, By Lemma 102
2=\ s inokependant .
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......




dince Yot Xy, Yuixed €T, = vanky, (Y0Z0I%]) 2 [N]+(.
However ronky (YOZ)=IY1=12| since Nui%}¢ T, fris\m.

(T\nis woulol give o shorler X -X, Pod’h ,')

There wust be some 2e(Yoixi)\Z for which Zvile T,
Since. unk,, (\lU%) 2] he oY\\\,1 POSSIL:Ihﬁf in 2=X,.

Clodm 218 vo such P exists Nl= mox I THTeT “IH

Lomma.: for o NeT oL, and U\CX
\\I\ ok, (W) + vowky, (X\\M.

Lo falies 1= oyt T TEXoXL
(Prock) NI= \\I(\U\\ \IQ(X\U\\\ £ vonk,, (U\ ¥ vonk,, X\)

e1| ej:?.

Dlowmma
(\dea & Dok o Cloim 2) 1§ Yhore 15 o0 Ko X, W\"ﬂ
Yake W=12eX: 2 vt veachoble fom X, i

One Can W ok M (W= f\U\\ Nk

ranky, (YWY = INOGOW| See voles i details. g

Ex: M= orophic matroid M= = Dortition madvoid of colovs
.. #: 4 no XX, P(xﬁ\\
..“'(03 % reachable from X \4 67
SN Sws e
T0U=23 N fu)=|




onky, (235)=[123)]  ronk,, (MGH)=(11}
> Pw\\i \I'e']:‘n':[l \hos ¢’) e\t Hom n,’)f)i (lV\d ¢l 'FVDW‘ {‘Hnb}i
Then IN1= vanky, (W ranky (W) Y ogiomal !



