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Maximum Flow Problem |

Find the maximum
possible amount of
flTow 1n the network
from the source s
to the sink t

A
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ALEORITRHM
a network with designated source & sink,

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

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. If no such
Dath B}{]'SJ[SJ STOP. {For axvampia, Ly 1o constiict &
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Find the smallest arc capacity Kk on this

path {24e Fow—gigmenting pain/  Increase the
flow in this path by k.

otep S B For each arc in the flow-augmenting 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,
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EXAMPLE §
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E}{AHPLE

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

smallest capacity on
this pathis 2.
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EXAMPLE §

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

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

ITERATION #
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EXAMPLE §
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0 3/
Send 1 unit of flow
3 i along the path.
2 6 L0 Update the arc
2T 6 capacities (forward
& backward) along
the path.
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Find another flow-
augmenting path,
edq. 1-3-6-7

stnallest capacity
along path is 3.

ITERATION #3
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EXAMPLE

9
. 3 0 5 2
1 4
2 3 0
0 o
4 4 2
3
2 Send 3 units of flow
0 along the path
3 5 \ : Update the
3 3 B.yet3 capacities along the
:r“ path (forward &
backward. )
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Find another flow-
augmenting path,
eq., |-4-3-6-7.

smallest capacity
along the pathis 2,

ITERATION #4
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EXAMPLE

D)< TR
: 3 1 2
2h 3 0
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3 o 1 0 _
Send 2 units of flow
along the path,
0 3 1
- 1-3 =475 Update the capacities
“Ek (forward & backward)

along the path,

@D .L.Bricker, . of lowa, 1998

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

snallest capacity

ITERATION #5 along this pathis 2,
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EXAMPLE §

Send 2 umts of flow
along this path.

Update the capacities
(forward & backward).
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EXAMPLE

Mo flow-augmenting
path can now be found.

| i
9
EEwey L Capacity across this

"cut" 15 zerol
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A cul of a netwar“k 15 a partition of the node
set N into 2 subsets, N, and MN; , such that

M= NN,
N1|/—\| NEZQ,

the source node isin My,

the sink node 15 10 N,

The capacify of the cutis 2 2 Cjj
1M, ]ENE
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 capacity = 16 .
5 Consider the

original arc
capacities

The flow In a
network 15 bounded
above by the
capacity of any cut.
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EXAMPLE

Capacity of this
w CUutl”is 10

= maximurm flow
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AMAX-FILOW/MIN-CIUT TIHECIREAM

The maximum flow in a network 1s equal to
the capacity of the cut having the minimum

Cut capacity,
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