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MaxFlow 8/20/00

Maximmum Flow Probfemnr |

Find the maximum
possible amount of
flow 10 the network
from the source s
to the sink T

@
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ALEGOR I T H

G1ven: Y a network with designated source & sink,

each arc having a capacity 1n each direction,
( Capacity of arc (1,j) need not equal that of (j,1))

Step O B Initially, let the flow in each arc be zero.

Find any path from source to sink that
has positive flow capacity (in direction of
flow ) for every arc in the path. |f no such
Dﬁth ex1sts, STOP. (Far exemple, ry o construct &
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Find the smallest arc capacity k on this

path ¢2he Fow-gugmenting paih/  Increase the
flow in this path by k.

For each arc in the flow-augrnenting path,

reduce all capacities in the direction of the flow
by the amount k, andincrease all capacities in
the direction opposite the flow by k.

Return to Step 1.

@D L.Bricker, ). of lowa, 1938
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ExAMPLE

@D L.Bricker, ). of lowa, 1938



MaxFlow 8/20/00 page 6

EXAMPLE

Select flow-augmenting
path 1-2-5-7.

smallest capacity on
this pathis 2.

ITERATION #

&0 . L. Brc
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ExAMPLE

Send 2 units of flow
along the path.
Update the arc
capacities (forward &
backward).

@D L.Bricker, ). of lowa, 1938
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EXAMPLE

Find the next flow-
augmenting path.
Select 1-2-5-4-7.
smallest capacity
on pathis 1.

ITERATION #

&0 . L. Brc
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Send 1 unit of flow

along the path.
Update the arc
capacities (forward
& backward) along
the path.

page 9
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EXAMPLE

Find another flow-
augmenting path,
eq. |-3-6-7

smallest capacity
along path 1s 3.
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EXAMPLE |
5
: 3 0 2 2
1 4
2% 3 0
0 1
4 4 2
37
2 Send 3 units of flow
0 along the path
3- 5 ! : Update the
£ e 3 6.3 capacities along the
H path (forward &
backward.)

@D L.Bricker, ). of lowa, 1938
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EXAMPLE

Find another flow-
augmenting path,
eq., |-4-3-6-7.

Smallest capacity
along the pathis 2.
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ExAMPLE
5
: 3 0 5 2
1 4
2h 3 1]
7]
Eﬂm 2
3 5 1 :
0 Send 2 units of flow
along the path.
] 3 1
3 13 3g Update the capacities
‘;h (forward & backward)

along the path.

@D L.Bricker, ). of lowa, 1938
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EXAMPLE

Find the next flow-
augmenting path,
edq., 1-4-7

Smallest capacity
along this pathis 2
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ExAMPLE

Send 2 units of flow
along this path.

Update the capacities
(forward & backward),

@D L.Bricker, ). of lowa, 1938
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EXAMPLE |
9
& . 0 52
1 4
24 3
4 & 3
0 2
3 2
Mo flow-augmenting
path can now be found.
0 1
3 5
T 1 S l Capacity across this

"cut" 15 zerol

ITERATION #

@D L.Bricker, ). of lowa, 1938
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Definition |

A cuf of anetwork is a partition of the node
set N into 2 subsets, M, and Nz , such that

o MN=NIN,,
o NTN,=3,
e the source node is in Ny,

e the sink node is in N,

The capaciiy of the cut is > 2> Eii
iEN; jEN,

@D L.Bricker, ). of lowa, 1938
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 capacity = 16 .
% Consider the

original arc
capacities

capaci
=17 ¢

The flow in a
network 15 bounded
abowve by the
capacity of any cut,

@D L.Bricker, ). of lowa, 1938
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ExAMPLE f

3
2 3 1.9
4 3 3
2% 4 2
0 - 0 -
3 2 3 ol
0 3 1
Capacity of this
3 /5 . cut®is 10
T 6

= maximurm flow

@D L.Bricker, ). of lowa, 1938
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AMAX-FILOW/MIN-CIUT TIHECGCIREAM

The mazimurm flow in a network is egual to
the capacity of the cut having the minimum

cut capacity,

@D L.Bricker, ). of lowa, 1938



