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Das Heiratsproblem



Wie lassen sich zwei gleichgroße 
Gruppen an Männern und Frauen 

glücklich verheiraten?



Definition
Grundlagen
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V = {v1, …, vn}
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∀e ∈ E ∃w ∈ W
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VA ∩ VB = ∅
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∀v ∈ V ∃p ∈ P
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Definition
Matching
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bipartiter Graph
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M = {mat1, …, matn}



Mmax



min(VA, VB)



|Mper | ̂= |VA | ̂= |VB |



Msta

Z

Y

X

W

A
B

C

D

1. B
2. D
3. C

1. B
2. C

1. C
2. D

1. D
2. A

1. Y
2. X

1. W

1. Z

2. Y
3. Z

1. X
2. W
3. Y



Mide

4

8
2

2

7

9

5

14



Problem
Beschreibung









!Stress
Priorisierung
alles gematcht



Problem
Definition



VB VT
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∀e ∈ E ∃w ∈ W



|pi | ̂= |δ+(bi) |
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matx := bitj
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Perfektes Matching



|Mper | ̂= |VA | ̂= |VB |



|B|

∑
i=1

pos(pi, tj) matbitjmit

Stabilitätsmaß



Msta =
|B|

∑
i=1

pos(pi, tj) = 2 + 1 + 2 + 2 = 7
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Msta =
|B|

∑
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Msta =
|B|

∑
i=1

pos(pi, tj) = 2 + 2 + 1 + 1 = 6
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|B|

∑
i=1

wmati minimal

Idealitätsmaß
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i=1

wmati = 4 + 2 + 4 + 1 = 11





Problem
Herausforderung



perfekt <> stabil 
Widerspruch
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1. Prio 2. Prio 3. Prio 4. Prio
1 B C A
2 A B C D
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∑
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= 3 + 4 + 2 + 1

= 10
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= 3 + 4 + 2 + 1
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= 1 + 1 + 1(+5)= 3

( = 8)



ideal <> stabil 
Widerspruch
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Algorithmus
Gale-Shapley
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input farms, animals: 

  while there are farms 
    while farm is not matched 
      take first farm from farms 
      take most prioritised animal of farm 

      if animal is not matched 
        match farm and animal 
        add pair to matching 
        delete farm from farms 

      else 
        take pair which contains the animal  
        if farm of pair is prioritised more highly by animal 
          delete animal from prioritisation of current farm 

        else 
          delete pair from matching 
          match current farm and animal 
          add new pair 
          delete farm from farms 
          add farm from the pair to farms 

  return matching



Fazit
Gale-Shapley





A

B

C

D



min Stress
max Priorisierung
perfektes Matching



Algorithmus
The Hungarian
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1 30 - 10 25 - 10 10 - 10
2 15 - 10 10 - 10 20 - 10
3 25 - 15 20 - 15 15 - 15



A B C
1 20 15 0
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min Stress
max Priorisierung
perfektes Matching



Problem
Transfer



min Stress
max Priorisierung
perfektes Matching



min Stress
max Priorisierung
perfektes Matching
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min Stress
max Priorisierung
perfektes Matching



Aber wie lassen sich die 
Verfahren jetzt kombinieren?



…to be continued
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