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

Recall: Independent set matvoid axioms M=(X"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 ]

. S 3 bijection f: §+[m]
_ J
Transversal modvoid with sets A, Am 71 SeAgs) VseS

Madvoid irfersection

Gven wo matvoids on The same groundset,

find the |avgest 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, & [FNSW] <1 for all uelk g g
FeL, @ [Fn§w)] <1 for all wel NS
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

iim FeTNT, © 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,

We will g'\\le ) po\\{mmio\\ Time a\gor'\Hnm Tor modyoid
intersection. rst we need two echnical temmas:



Two exchange lemmas (§104)

let M=(X L) be a modroid ond YeT

Define Hy (Y) 4o be the biportite graph with verfices Y (xiy)

ond esges 1y, xJ for yeT, xeXW with Y\{yjoixie T

bx: M=groghic matoid ! 4 My
=, e

Lomma, 101 1 Y 26T vith NI=12, then Huly)

has o pexfect mafching on NAZ

(root) Suppose ot By Hall's mavriage theoremm,

FSENT and 2N with 1SI<81 5=

and SB8)¢S. Since (\mz)ug N ond = g

N02)US' €2 both ave in T and F2e8'sk
T=(n2)usuizle X

Xiw\i\wln/, we can odd els of Y4 T unhl we Get

JUeX with TeUeTUY and |UI= NI

= £r some \\e\,\—\_, U\:(\/\i\f})uizg = i\,'%% ﬂ“(edﬂe- %é)
¥¢S, 2eS

lemma 102 ek NeX ond ZEX with NI=121
I R 0Y) confaing o unique perfect mat ching on NAZ
Phen Ze L.




(Proot) By induchion o k=|2\Y| (f=0) 2=YeT
(k21) Let N be the unique: pereet matching on YAZ
Cloim: Yhe vestviction of Buly) o YA7Z has a teaf yeY\Z2.
Thot is N2 st [Fae 2 Yylotle2g| =1
(\%b%) Define walk on restvickon. Stort o 0 we VA7
AL 2¢ 2V, walke along edge f2yleN.

At ye\Z walk along edge 12 N, if i exists. %
Either walk Yorminates ot o teaf yeY\Z o vesults in on
even ¢ycle C = NaC is onother perfect matching on YAZ.

Lot Ne\Z bea leaf and 22 with 1y2ieN. N
Take 2= (2\1B)0ly} ond N'= N\fiyed 1=z
Then INAZT<NAZ| gnd N'is whique Wakdning 3
on YA = Z2'eT (B\/ induchion )
Know Y \y3)uizfe T since fyzfe Hu(Y)
We can add on elt. weY\isufed o Z'\iy§eT sk
S\ oiwie T, § wez, 2=S¢L.
Otherwise we Y\E, Since S¢ T with 131> N\iyi|
J2e Y st H\ixll\UiZ'ieI, Covﬁvao\ich'(\g 7 a leaf!

Wz 2\




Edmond's 1‘\\5 o madvoid inder sechim

Gi\Jen ME(X,I\), Hz: (X,Iz> Ckﬂd VEI\(\Tz de’?iwe
divected biparhie graph Hy, 1, () with
verfices K= TOXY - qares
§) % Q) UBEET, (© tyxde W)
(xy) 1§ O\ UL, (© typde )

\dea: Yook for dicecied path in P, ), use it
10 ”augmem\ Y+ a losger set V'eL,nT.




