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Covers and matchings

A graph is anetwork whosearchave nodirections.
A setof nodesis calleda cover if it includesat least
oneendpointof eacharc.
A setof arcsis calleda matching if no two of its arcs
shareacommonendpoint.
Fact 1 Let be a cover and be a matching. Then

� � � �
�
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Bipartite graphs

A graphis calledbipartiteif its nodescanbelabeled
"left" and"right" in suchaway thateacharchasone
endpointamongtheleft nodesandtheotheramong
theright nodes.

Examples:

� Every treeis a bipartitegraph.

� Hypercube � �
�

�
where is thesetof all

binarystringsof length �. Two stringsare
connectedif andonly if they differ onexactlyone
position.
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Network Approach
Considerabipartitegraphwith

�

verticesin theleft
partand 	 verticesin theright part.Constructnetwork
from thegraphasfollows:

� addunit supplyto eachleft nodeandunit demand
to eachright node

� directarcsfrom left to right

� addtwo new nodes 
 � �, arc � 
, arcs

� 
 for every
left node

�

, � 


for every right node




� demandat 
 is

�

, supplyat � is 	.
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Costs
Definecosts: ���� � �

everywhereexcept ��� � � � �
.

Thenaninteger-valuedsolutionof
minimize �� subjectto � � �

, � �
maximizes� � � andsogivesthevalueof thelargest
mataching.
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Konig-Egervary

Theorem 2 In every bipartite graph, the largest size
of a matching equals the smallest size of a cover.
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