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Aplikace tok̊u v śıt́ıch



Připomenut́ı tok̊u I

• Śıt’ je čtvěrice (G , z , s, c), kde G = (V ,E ) je orientovaný graf, z ∈ V
je zdroj, s ∈ V je stok a c : E → R+

0 jsou kapacity hran.

• Tok je zobrazeńı f : E → R+
0 splňuj́ıćı 0 ≤ f (e) ≤ c(e) pro každé e ∈ E

a
∑

v :(u,v)∈E f (u, v) =
∑

v :(v ,u)∈E f (v , u) pro každé u ∈ V \ {z , s}.
• Velikost toku f je w(f ) =

∑
v :(z,v)∈E f (z , v)−

∑
v :(v ,z)∈E f (v , z).

• Řez R je podmnožina E zasahuj́ıćı do každé orientované cesty ze z do s.

• Kapacita řezu R je c(R) =
∑

e∈R c(e).
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0 splňuj́ıćı 0 ≤ f (e) ≤ c(e) pro každé e ∈ E
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• Řez R je podmnožina E zasahuj́ıćı do každé orientované cesty ze z do s.
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• Velikost toku f je w(f ) =

∑
v :(z,v)∈E f (z , v)−

∑
v :(v ,z)∈E f (v , z).
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Připomenut́ı tok̊u I
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Připomenut́ı tok̊u II

Věta 6.2 (Hlavńı věta o toćıch)

V každé śıti existuje maximálńı tok a jeho velikost se rovná kapacitě
minimálńıho řezu.

• Máme Fordův–Fulkersonův algoritmus na nalezeńı maximálńıho toku:

◦ Začni s nulovým tokem a dokud existuje cesta P ze z do s, kde

εP = min
e∈E(P)

{
c(e)− f (e) e je dop̌redná hrana v P ,

f (e) e je zpětná hrana v P

je kladné, tak zvyš tok o εP po dop̌redných hranách z P a sniž jej
o εP po zpětných hranách z P .
◦ Poté vrat’ aktuálńı tok (ten už bude ḿıt maximálńı velikost).

Věta 6.6 (Věta o celoč́ıselnosti)

V každé śıti s celoč́ıselnými kapacitami Fordův–Fulkersonův algoritmus najde
po konečně mnoha kroćıch tok maximálńı velikosti a ta je celoč́ıselná.
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je kladné, tak zvyš tok o εP po dop̌redných hranách z P a sniž jej
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Fig. 3'-~Schemnatic diagram of the railway

operatinq divisions of western Russia
This f igure is a tracing of Figure I in so for as the actual rail net is concerned
The several railway operating divisions, however, ore shown in colors.

The outlined area, A, 8, C and 0, is enlarged in Figure 4 to illustrate the
method of cumputing the number of tra ins each way per day which neighboring
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Obrázek: Hledáńı minimálńıho řezu v železničńı śıti východńıho bloku.
Zdroj: Fundamentals of a method for evaluating rail net capacities (T.E. Harris a F.S. Ross)
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Obrázek: Minimálńı řez v železničńı śıti východńıho bloku.

Zdroj: Fundamentals of a method for evaluating rail net capacities (T.E. Harris a F.S. Ross)
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Kőnigova–Egerváryho věta

Věta 7.1 (Kőnigova–Egerváryho věta, 1931)

V každém bipartitńım grafu je velikost minimálńıho vrcholového pokryt́ı
rovna velikosti maximálńıho párováńı.

Obrázek: Dénes Kőnig (1884–1944) a Jenő Egerváry (1891–1958).

Zdroj: http://en.wikipedia.org
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Hallova věta

Věta 7.2 (Hallova věta, 1935)

Množinový systém (Mi : i ∈ I ) má systém r̊uzných reprezentant̊u právě
tehdy, když pro každé J ⊆ I plat́ı | ∪j∈J Mj | ≥ |J |.

Obrázek: Philip Hall (1904–1982).

Zdroj: http://en.wikipedia.org

• V angličtině se tato věta nazývá
”
Hall’s marriage theorem“.
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• V angličtině se tato věta nazývá
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Rozšǐrováńı latinských obdélńık̊u



Zdroj: www.britainexpress.com

Shall wee all dye
wee Shall dye all
all dye Shall wee
dye all wee Shall

Deska v St. Mawgan Church p̌ripoḿınaj́ıćı Hanniballa Basseta ( 1709).

Děkuji za pozornost.
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