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Max-Flow Min-Cut Theorem
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Residual Network
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Augmenting Path Method

e WIAUAILAN (augmenting path) Tuinegu
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Ford & Fulkerson, 1962

for each edge (u, v) € E[G]
do flu,v] « 0
flv,u] <0
while there exists a path p from s to ¢ in the residual network G 5
do cy(p) < min{cy(u,v): (4, v)isin p}
for each edge (u,v) in p
do flu,v] < flu,v] +cs(p)
f[”t “’] Ll _f[“r 'ﬂ]
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o dAnuaNLdULTuTUIULGYN FBusgLfiunile
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e i1 max flow Aa f*, 11181570 O(E f*)

FORD-FULKERSON((r, s, 1)

I for each edge (4, v) € E[G]

2 do flu,v] <« 0O >~ O(E)

3 flv,u] < 0 _

4 while there exists a path p from s to ¢ in the remdual network G s
5 do cy(p) < min{cs(u, v) : (i, v) is mp}

6 for each edge (1, v) in p

7 do flu,v] < flu, vl +cp(p) [ O

8 flu,u] < —flu, vl
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Augmenting Path : 15uil59

e Capacity scaling O(E? log U)

— A-residual network @a residual network L&
Laniiaux lidaanin A

— 33 A = 29M u&aan q anasiazadvauiilu 1
e Edmonds way Karp t&ua

— \Bandddugn (uutdutiaagn) O(VE?)

— \Banduifianuaunga O(V2Ig U Ig V)
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Preflow-Push Method

e augmenting path method 1134
WatRunaliiunndu 9 1ae
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(maintain feasibility, aim for :
optimality)

e preflow push method finn1s
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L1 liaaan (start with super
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Residual network : step 1 - initialize
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Residual network : step 2 - relabel
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Residual network : step 13 - push
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e active node Aaluiisl e(u) >0
(luguta s Au t, e(s) <0, e(t) =0 tiq)

o unArUNAAMUFIAAU
o 14 flow Tuaannngyaagiisii (sink atisingn)
o Jt&u (u,v), d(u)<d(v)+1

e LRan active node u ua? push A1slKa e(u)
aan U1y "wwau" v 1ean d(u) =d(v) + 1
(Yulnagaitinmn sink)



Preflow-Push Method

Algorithm:
(initialization )
while there exists an active node
select an active node |
Push-Relabel(i)

\ /

Running Time O(V?E)

Initialization:
/Set f=0 \

Compute distance label d(i) for all
leV

f(s,)) = c(s,)) forall (s,})) € E
\d(s) =n, where n=|V| J

Push-Relabel(i):

ﬁ there Is an admissible edge (i,j)\
push min(e(), c; ;) units of
flow on (i,)) |

else
d(1) =1+ min{ d(J) | c«1,J))>0 }

\\; (1)) eE //




19 distance label ating'ls
o 19 d(i) = 0 iuG

¢ i1 reverse breadth-first search AN t
1 d(t) =0 uazl#i d(i) = k 1aa k Aa
HUNELRUIZAUADY | LU breadth-first tree




AzLRan active nodes atinvg'ls
e FIFO preflow-push algorithm
O(V3)
e Highest label preflow-push algorithm
O(V2EL/2)
e EXcess scaling algorithm
O(VE + V?logU)



FIFO Preflow-Push

e 14f queue LAus18INT5UAY active nodes NaY
aniltaanun push flow

e 1l919n relabel azgn'lUsianing queue

e 61 U gALAanuN push, udrfuiilu active
node at Aay push saliUauniie(u) =0
“3aaunin relabel



Highest-Label Preflow-Push

e LRAN active node Natigygaun push
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