


Combinatorial application
of the max flow min

cut

theorem

The arc -connectivity from
s to t in a digraph

D -- CHAT

with site V ,

called Hatt

is the maximum number of

arc - disjoint ⇐ I - paths in D

#
S -7 .

#→
.

t

re.
°

.
t

s
d-1612 Not )



Theorem@enser1letDdVoAIbeadisraphandcets.tEV. Then

xcsitt-minfdtcslfses.ter.SI
p :

:÷I I
V -- V'olsitt AVIA ) NCD)

NCD) -7 Vis .tl , AM ,
uh

Claire: The maximum . value of
an# I - flow is NCD ) is Hgt )



Max txt Z Hatt :

-

Given P
, .PL - - - Pa arc -

dis j

⑤H - paths in D

send l unit of flow along

each Pj in NCD ) → gives a

faith ⑤H - flow x with Kkk

flat ) 21×4 :
A max flow
-

Given an integer valued

maximum flow x*

Decompose x* into path flows
and

cycle flows ffp ; ) .
.
- ftp.#),fkil--fkr

each P ! is an ⑤ ft -flow



Each Pd is a path
(the same lice D and

they are arc - disjoint
( since uij

- I tije
A )

Xlsit ) = 1×4 = u (sis ) - d-
' (s )

-

g
-

s . 5



Internally disjoint I - paths
in digraphs

on
•#

E
s#
KG ,t)

Ft mat # of internally

assume sf,f
disjoint

Githpaths@tIErisantXeV-hsitIs.t.D
- X has no sett -path

( that is , every ⑤
ti - path un,

at

least one vertex in X )
WI : kls.tlzminh.IN/XisansCiH-ser/



Theorem @arr) DIYA )
S
,
t E V

so ppon
st of A

Then
his .tl = min HH IX Issel

i÷÷÷÷÷÷
:

U-- do

claim

Tls
,f) = max value of an

( s
"

,

t
' l - flow in ND



claim
Klsifl = max value of an

( s
"

,

t
' l - flow in Np

p : E let Pa
,

-
-

;Pg be internally

disjoint Cs ,
ti - paths in D

and let Pi
,
.
.

.

, Pf
be the

corresponding paths in Ny

send 1 out along each Pi .

Z let x
' be a max ( s

"

,
t
' ) -flow

( cute gu valued )

* can be clean pond
into 1×4

path flows HQ ,) .

. - f (Quai)
and some cycle flows
each Qi

,Qj an
internally
dig

'

.

So hist) Z 1*1
-



tilsit ) -- 1×4 -- u ( sis)
= # Shuar , from

s tot

a
,

→

4x4

each
a
, ⇐aoerhs-vo.in D

and removing 4,9 ,
- r - 19*1

kill , all ⑤ El - paths in D

so X- lo , ,q .
- - visa , ) is an

@tl-sepsmbrwuthhrls.t ) = IN 0


