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

Recall: \ndePendenJr set mavoid axioms M=(% L)
(1) T ronempty  collection of Subsets of X
(2) closed under containment (TeI) SeT = 351)
(3) STeL, ITI>ISI = LTS with Suitie™
B (grophic) G=(VE) T={F<E: (4F) acyclic
Ex (\W\ea() V,,..,vne]?d T=1Scn] : v+ieST lin. \'ndepj
Partition Matvoids  ground set X portition X=A . wA,,
M=(XT) T=7seX st IS0A 1«1 for all 1 ]

] | | $3 injection f: §=[m]
transversal madroid with sefs A.,..., Am with se gy VseS

Madvoid infersection

Gwe)n Two madvolds on H\e Same grouvmdsefr )

find the lavgest common indep. Set.

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

Gool  wox {1 T TeT,n'L,

Ex (bipartite matching)  6=(UeW,E) bipartre graph
grownd get X=E

M, = transversal matvoid with sets Ay=S(u) for uell
M= Z z A= S(w) for well




FeX, @ |[Fn3W)| <] fv all uelk %
FeL, @ [Fn§w)] <1 for all wel S
Fe TOT, & F motching i i

Ex (raibow forests) G=(VE) connecked graph

Fdges E colored with IVI-I colors

M=ET,) graphic matvoid of & (T =1#orests]

MZ:(E,IZ) ans. mahoid with Afiedges with co\ori}
Fel, & T has af most one edge of each color

FI . TELNTL, S Fis a"rainbow forest

Ex ((Ais')o\vﬁ sponning trees) G=(V.E) connecled 3(&})%
M=ET,) graphic matvoid of & (T ={orests})
M, (ET,) cograghic Matvoid of 5 (= fsee seEWT for e

S‘Mm. dree T

5 has +wo edge-disoint Spanning 7ees  _sqce . yers) ameced
S max{|I): TeXn T, = Ni-|

ROWS

FeT\T, FeT)\T, FeT,NT,

Infersection of 3 madvoids

Thm Given wadvoids M=(X L)) My= (X T), My= (X T, )
T is NP-Roard o find wox 111 Te T a0, ]




(Proot via. veduction 1o Familonion paﬂr\)
let D=(VA) and steV 1t is NP-hord
o gecide {F there exists an
St PM\ in D hod visits avery
verlex exacH\/ onee. Howm. s-t paﬁn
Define matvoids
M= (AT)= grophic matvoid of (undir) Qaph
M,=(AL)= parfifion mocvoid withy
TdAA 1WA €] Yust, 15900 N0
M,=(AL,)= parfifion madvoid with
To=3IAeA 15" WA <] Wyszs, 1§(s)n N|=0f
D hos a Ham. ¢t Poc\% < mox IR A TATA TS =N

We will give o poyromial fime algocithm T madvoid
intersection %e,ﬂexa\(zmg Ox\xcﬁmm\\'ng P(XH/\ ol 6of%ms
v wmay vv\a+c\/\im<js i\ \o\'Powh’ire graphs

let M=(X L) be a modroid ond YeT
Define Hy (Y) 4o be the biportite graph with verfices Y (xiy)
ond edges Ty, x§ for yel, e XV with yjoinge’D

Ex: B2 M=grophic movoid ! i“\ Y MIgusy

S t

2 RABLRRL
™A= 3 ook indep.



Edmond s {\\g Tov madvoid inder sechion

Gven Me(XT) M=(X T,) and Ye T,nT, deSine
divected biparhie graph Hy, u (Y) with
verfices K= TOXY - ares
N0 1 O\ V3T, (© tyadeB))
() 1§ ) VBT, (© tyde HulY)
\dea: fook. for dicected path in Ry, ), use it
g "augmem\\ Y a \wg@f set V'eL, 0T,




