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

™
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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 <




Fx: M - gmph\'c modvoid M= = Dortition madvoid of colovs

% p: (0‘32*5 shortest XX, poth

% ) \
\’ 123 I 73\5?00%

(Proot of Claim |) \/\lﬁ \m\\ s‘now\/ T, (e, s\;mme\vlca\lkl)
Toke 2=\ o) 0t ) = \IRY e
T\I\Q edges i\ll,ﬂ Tor =, SN e a Per%cjf PV
matthing on Naz. The graph B M) o0 Y ES
VAZ hos o edges i WY with jo1, as Hhis woud
oive 0 shocter poth Fom X o X ollows Hhat
3(‘(\01*6 N \m\que Yv\o&dn\r\s on 182, By Lemma 102,
Z=Y\w 15 independont.
Since. ot X, Yulwed €T, = vomky, (NUZ0x]) 2 N1+
H'D\I\)Q\IP[ YO\V\kH| (\Iu2)=l\[|=\%\ Qince \/Uﬁ)(;}ﬁgl’, fori=\,...,w\.
(Twis woulld gve o shorfer X,- %, path h
There musk be some ze(Yoid\Z for which 2V%ie T,
Since. vmnk,, (YU2) =121, Yhe only - Possibility i 2=X%.

Clodim 2718 vo such P exists, Ml= mos I THTET 0L




Lerma For o e, and WEX,
NV € vanky, (W + vonky, (X\W)
Loy implies 1| = mox 31T ‘TG-I\“TJS
(PmDF) NI = \\I(\_U\_\ * \\\IO(X\U\\\ < Y&V\\cM‘(kA\Jf mnle(X\u)

e L, e X,

Dlomma

(\dea & btk of Cloim 2) 1§ there 15 o X-Xo path
Yake W=12eX: 2 vt veachoble rom XS
One can Show ok, (W= N\ and

ronky, (O = O0AW] - See votes for details.

Ex: M= orophic madroid M= P()rh‘riov\ madroid of colors
i no KX poth !

2

\ R B ....::23 %, reachable from X \4 6T
3 AN TS
T gt U2 Nabow)=|

)y e

(Onky, (235)=[123}) - rank,, (1463)=(113)
Then Nl= vanki (W ranky, (XN) 2 piional!

Infersection of 3 madvoids

Thm: Given madvoids M=(X L) M7 (X L), My (X T,)
T is NP-Rard o find wox 111 Te T a0, ]




(Proot Vi veduction 1o Homiltonia paﬂr\)
let D=(VA) and steV W i NP-jurd
o decide it there ewisks an s@t
St podJn in D Hhod visits aery
verlex exacH\{ onee. Hom. s-t Paﬂn
Define matvoids:
M= (AT)= gmp\m'c matvoid of (undic) gmp\/\
M,=(AL)= parfifion modvoid withy
T3AA 1SN <l Vst 1§00 K|=0]
M= (AT, = parfifion modvoid with
Toe3AeA 1§ WA <] Vs, 15s) N|=0f
B »\0(8 QA H'QW\. St P(Iw\ < mQXi\N\:AleIl(\IzﬂI;}:N\“l.



