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P, ,%s are al M-augmenting paths

and they are vyex-disignt ,
[No vortex belongs to more than one of

the paths)

emma .

If G is a graph and M is

a matching
G them the fillowing

are equivalent for all KEN

(i) there exists a watching M

With IM/ + 1 edges

(ii) G contains1 vertex-disjoint

M-augmenting pathe

(iii) there exists matching M/ sit. The

edge set MGM' contains

k vesex-disjoint M-angmeng paths.



of I (iii) Consider M' such that /M = M/+ K .

MOM/ contains 2 types of edges .

"green" - in M, not M'->⑭
M

"red" - in Mr
&
~T M . a

M
S

Exactly 1 more edges of the und

type than the 1st
.

(VIG) , MOMi) is a groph of

max-degree 2 , a union of

vertex-disjoint paths and cycles
alternating wrt . M.

- cycles are
of even knoth

and have equal # of red
as green edges.

- paths are of unconstraint

and red=*green + 3 - 10, 13 .
At least K

paths
havea red=green + 1 -

These are the 17 verkex-disjoint

M-augmenting paths asserted in (iii)

(iii)= (ii) immediate

(ii)= (i) check that MQ(undofdi;
is a matching st. IM = /MI + K .



Assume G binpatite :
V(G) = LuR 4

,
R disjoint.

ELG) LxR

* ·-(

-> G
M

50 F = &fore vetcsly ther

M-augmentings paths in G are

in 1 : 1 Corresp with paths

in G from Luf to Ruf
.

M

BES takes O((f) + (vi) = 0(m + n)
Orral running time = 0 (n + n2)
(improves to Olm + n) .)



-KarpAlgorithm

In the graph G
,

let Lohy, byM

be the "IFS layers" where

↳= Luf

Lit, = all vertices veL
.

V
...

" Li
St. G contains an edge
from L tor.

↳ = all vertices Li

90

advancing
- Y retreating

C j
-> gi .. tI ↑
s ? 434

Def A king of M-augmenting paths
is a (set-wise) maximal set of

vertex-disjoint advancing M-augmenting paths.
(Composed entirely of advancing edges)



FACT.

There is a linear-the algorithm
to compute a blocking set of

M-augmenting paths .

(Similar to DFS.)

H-K Algorithm

1 . Triticize M=0.

2 While G contains an M-augmenting
path :

Let -
, my g

be a blocking set-

McMo(p.
.
- -

- Pa)

3. Output M.

Fact . (To be proven lated

# while leop iterations -

> 2 M
.

=>8(mG + n) menning times


