
Optimálnı́ párovánı́ 1
Najděte optimálnı́ párovánı́ v bigrafu matice:
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Řešenı́. Kuhn- Munkresův algoritmus. Výchozı́ přı́pustné ohodnocenı́:
`(xi) = max{wij| (xi, yj) ∈ H(G)} pro xi ∈ X ,
`(yj) = 0 pro yj ∈ Y .

Tabulka ohodnocenı́ (tučně označené prvky odpovı́dajı́ hranám grafu rovnosti G`):

`(xi)\`(yj) 0 0 0 0 0 0
5 3 5 2 0 1 3
7 7 7 7 5 7 4
4 3 4 2 4 2 1
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6 3 4 2 6 5 3
5 2 4 3 5 5 5
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Mad’arský algoritmus: zvolı́m výchozı́ párovánı́ M (silně označené hrany), algoritmus
postupně dává x4 ∈ S ⇒ y2 ∈ T ⇒ x1 ∈ S ⇒ y4 ∈ T ⇒ x3 ∈ S (zakroužkované uzly).
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Nynı́ je N(S) = T a |T | = |N(S)| < |S|.

Oprava přı́pustného ohodnocenı́:
α` = min{`(xi) + `(yj)− wij| (xi, yj) ∈ H(G`), xi ∈ S, yj /∈ T} = 1.

Ohodnocenı́ tedy zmenšı́me o 1 na S a zvětšı́me o 1 na T .

Opravené ohodnocenı́:
`(xi)\`(yj) 0 1 0 1 0 0

4 3 5 2 0 1 3
7 7 7 7 5 7 4
3 3 4 2 4 2 1
4 1 5 3 5 4 2
6 3 4 2 6 5 3
5 2 4 3 5 5 5
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V novém grafu rovnosti se vracı́me k aktuálnı́mu párovánı́ M a množinám S ⊂ X a
T ⊂ Y , a pokračujeme v mad’arském algoritmu (tam, kde jsme skončili).
V N(S)−T nalézáme nepokrytý y1⇒máme rozšiřujı́cı́ cestu x4y4x3y1. Podél této cesty
zvětšı́me M .
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Pro nové párovánı́M znovu rozjedeme mad’arský algoritmus: zvolı́me nepokrytý uzel
x5 ∈ S (tj. S = {x5}), máme N(S) = T = ∅. Tedy |T | = |N(S)| < |S|.

Oprava ohodnocenı́: α` = min{`(xi) + `(yj)− wij| (xi, yj) ∈ H(G`), xi ∈ S, yj /∈ T} = 1.

Ohodnocenı́ tedy zmenšı́me o 1 na S (tj. v uzlu x5) a zvětšı́me o 1 na T (tj. nikde, nebot’

T = ∅):
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`(xi)\`(yj) 0 1 0 1 0 0
4 3 5 2 0 1 3
7 7 7 7 5 7 4
3 3 4 2 4 2 1
4 1 5 3 5 4 2
5 3 4 2 6 5 3
5 2 4 3 5 5 5
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Pokračujeme tam, kde jsme skončili. Nalézáme rozšiřujı́cı́ cestu x5y5x6y6, podél které
zvětšujeme M :

•
x1

•
x2

•
x3

•
x4

•
x5

•
x6

•
y1

•
y2

•
y3

•
y4

•
y5

•
y6

...............................................................................................................................................................................................................................

...............................................................................................................................................................................................................................

...............................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................................................................................................................

..........................................................................................................................................................................................................................................................................................

...............................................................................................................................................................................................................................

...............................................................................................................................................................................................................................

..........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................

...............................................................................................................................................................................................................................

...............................................................................................................................................................................................................................

........................................................................................................................................................................................................

...............................................................................................................................................................................................................................

........................................................................................................................................................................................................

...............................................................................................................................................................................................................................

...............................................................................................................................................................................................................................

..........................................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................

........................................................................................................................................................................................................

........................................................................................................................................................................................................

A jsme hotovi – perfektnı́ párovánı́ v grafu rovnosti je optimálnı́m párovánı́m v původnı́m
bigrafu matice W. Cena M je 30.
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