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§ 2.1 Matchings in Bipartite Graphs . ④C in general )

. defy : A set of edges ,
M , of graph G

,
is

o
O

a matching if no two edges are

incident to the Same vertex .

- all edges are independent of f of f
• dei : A vertex cover

,
U , of graph G ,

is

a set of vertices ( so UEVCGD such that

every edge in G is incident w/ vertex in U
.



Thin
-

In a bipartite graph G = ( AUB
, E)

,
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• think about them Ex 's of :
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• why the
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bipartite
"

hypothesis ?
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• why this Thin is particularly useful !
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terminology for proof
• G = ( AUB

,
E) has matching M

- A path in G is called alternating if

it starts at an he matched vertex and

alternates between edges in M and not in M .

- A path in G is called augmenting if

it is alternating and ends in an why,myatehe¢
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Thm2.li/- In a bipartite graph G = ( AUB
, E)

,

the maximum # edges in a matching of G

is equal to
the minimum # vertices in a (

vertex
) cover of G

.

mom -

PI : Say M is a max . matching .

Strategy : Construct a v . cover w/ cardinality IMI
.

Construct U E V C G) as follows :

tf e -
- ab EM

,

• put b into U if I any alt
. path

that ends at vertex b
.

• otherwise put a into U
.
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Show U is ee V . cover .

• nalkurnngzti?path that ends in B

POI : Sppe the alt . path ends at

①-b
-
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r - b is not matched ther we have
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To show U is a V. cover
, pick ee ab E ECG )

If a EU
, we're done

.
Nts a # U

,
b EU

:
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• if ab EM
,
then b EU b/c a HU

.

if ab IM
,
then the end of the matching edge abt

in U . But b '
inn b/c I alt . path that ended at bi .

Isothere So C by claim ) b EU
.

fa
is unmatched then ab is an AH . path ends in B

.

By our claim
,

b EU
.
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