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* Pre-concept
— Matching
— Cardinality vs Weighted
— Bipartite Graph
e Maximum Cardinality Bipartite Matching
— Flow Modeling
— Alternating Path
— Augmenting Path Algorithm
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* Aset of edges in a graph without common vertices.
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* Aset of edges in a graph without common vertices.

Matching

Not
Matching
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Cardinality vs Weighted somiiaa:

e Cardinality: &2
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Cardinality vs Weighted o

e Cardinality: 1B 21
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Matching g
 Maximum (Cardinality) Matching
— e AULECEN
 Maximum Weighted Matching

 Maximum Weighted Maximum Cardinality Matching
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* And soon...
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Bipartite Graph
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Bipartite Graph
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Bipartite Graph s
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Maximum Cardinality Bipartite Matching
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* Flow modeling
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Maximum Bipartite Matching

* Flow modeling
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Maximum Bipartite Matching = =<r===

* Flow modeling

Maximum Flow = 3
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Maximum Bipartite Matching

* Flow modeling
— Edmonds-Karp: O(VE?)
— Dinic: O(V?E)

* Faster algorithm...?
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Augmenting Path Algorithm
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Augmenting Path Algorithm
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* Algorithm:

event
spons

1. WEAEERFNEER - S5l augmenting path

2. R = augmenting path + ¥158
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Augmenting Path Algorithm — =m===

e Example
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Augmenting Path Algorithm ===

* Example

H ZFlaugmenting path:
1-3
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Augmenting Path Algorithm — wm===

* Example

e 1 0 UCHC g+
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Augmenting Path Algorithm

e Example

\ e 73 /Haugmenting path
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Augmenting Path Algorithm

e Example

H Flaugmenting path:
3-4
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e Example
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Augmenting Path Algorithm

e Example

H Flaugmenting path:
4-3-1-2

O,
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* Example

¥ - VCFCE+1
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* Example

H Flaugmenting path:
5-4-3-1
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¥ - VCFCE+1
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e Example

H Flaugmenting path:
6-6
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e Example
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e Example

A N UCHCEL: 5

1-2

®
4-3

5-4

6-6
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Augmenting Path Algorithm

 ¥augmenting path:
— Backtracking?
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Augmenting Path Algorithm

 ¥augmenting path:
— Backtracking? NO!
— DFS/BFS! Why?
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Augmenting Path Algorithm =~ ===

» FRaugmenting path:
— Backtracking? NO!
— DFS/BFS! Why?
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+ Bipartite(int nL,int nR)

int i,ans=0;

1link,8,(nL+1)*
rlink,®,(nR+1)*

(i=1;i<=nl;++1i)

memset(used,false, (nR+1)* (bool));
(DF5(1)) ++ans;

ans;
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bool DFS(int now)
* Code {

int i,next;

(i=8;i<(int)edg[now].size();++i)
{
next=edg[now][i];

(lused[next])
{
used[ next]=true;

('rlink[next]| |DFS(rlink[next]))

i)
L

1link[now]=next;
rlink[next]=now;

=2
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Thank you for your attention!
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