






























Maximumflow

Road Ledgraph to
find the shortest path

from one point to another

can also be interpreted as

a flow network

answer questions about

material flows

source sink

productions

steady IFI
rate rate



flow rate at which material

moves

tofgl
9 those
pipes

Codel many parts through
assembly lines

current through
electrical networks

information

through comm net

directed Idt channel

edge in for the
a flow network material1

stated capacity
maximum rate at which

material can flow



vertices are conduit junctions

other than source and sink

material flows through
the vertices without

collecting in them

rateatwhichainateri.at
enters a vertex must

equal the rate

EE.IT
Max flow compute the

problemO greatest rate

for shipping material

from the source to
the sink without

violating any capacity



constraints

24.1 formalize notions

of flows and flow
networks

define max flow
problem

24.2 ford fulkerson method

24.3 Application undirected

bipartite graph

Eitan



A flow network G v E is

a directed graph in which

each edge u v E has

a non negative capacity clu.ro
0

if niv e E

then v n E

workaround

for convenience c v u 0

and we disallow self
loops

Each flow network contains two

distinguished vertices a source
s and a ske t

Each vertex lies on some

path from the source to
the sink



i e we V flow network

contains a path

5 nov not

Because each vertex other than
s has at least one entering

edge.IE
I

ffg v E be a flow
network with a capacity function c

Let s be the source of the

network t be the sink



A flow is a real valued function

f VxV IR

that satisfies

Inconstant for all
u v E V

O f u v c u v

flow from one vertex to another
must be non negative

and must not exceed
the givencapacity

Flowp.info Ev sit

Σ flu u Σ flu.v
VEV VEV



Total flow into a vertex other

than the source or sink
must equal the total

flow out of that vertex

flow in flow out

If u V E there can be

no flow and f u v 0

f u v flow from vertex

w to vertex v

fwl is

defined as

If Eflsiv Ef v s



HI total flow out of the
source total flow
into the source

Typically a flow network does not

have edges into the

source

E flu s 0

TheT
source

can be

possible in

residual networks






































































