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(&) If there exists a K and an f s.t. cap K =wal f, then K is a

minimum cut and f is a maximum flow.

*

— . j - - le /: A
(°’> Ju Ho ( allow:va“ft&zﬂ‘vi?/m y Rl 4 be s gounct and f(' be 18 4 /6

L

Theorem. “(Ford and Fulkson, 1956-1962)
In any network N defined on D, the value of a maximum flow

equals the capacity of a minimum cut,

Proof.

Clearly, if there exist no cuts such that its capacity of the cut is
val f, then f does not exist. ( 7 ) So, it suffices to claim that
if the value of a maximum flow f is », then there exists a cut K, such
that cap K =val f =v.

Define a subset S ¢ V(D) recursively as follows. Let se 5. If z €5,
and ¢(x,y) > f(x,y) or f{y,z) >0, then let y € S. We shall prove that
(9,57) is a cut with capacity v. First, we claim ¢ ¢ 5. Suppose not,
i.e., teS. Hence, we can find a sequence of vertices in N such that
s =g, %1, & = t. Moreover, if we let
€= maa:{c(szi, Tiv1) = F(@i Tin1 ), F(Tivn, %)}, = 0,1, 0= 1, then
£;> 0. Let & = min{e;}. Now, let f*(m;,wi41) = [z, T30 ) + € if
ez, Ti1) — f{2i, Zis1) =€ > 0 and f* (i1, 25) = F(ip1, ) — € if
f(zie1, ;) =€ > 0. As a consequence, f* is a flow from s into ¢ with
value val f* = v +¢, a contradiction. (See Figure [ ) By the definition

of a flow,

val f U= ZmeS,yeS’ f‘(m)y) - ZxES’,yES f(:cy) W(l)



y //
6
Again, by the definition of §, if z € S and y ¢ &, then c(z,y) = f(z,y)

and f(y,z) =0. This implies that (1) =

Y resyes ¢, y) = cap (8, 8”) = v, the proof follows. a8

32 2,1 52 4,1

g=1

Figure,;é[ augmenting flow f*



R VAN | __

— _/C?f&,/__Qa}fJ‘B' _m.w/‘gr.!.&é'ﬁérjfng _ DL. [ord aan.  ZmmZ
..... Elintvend. __.,.C_m_f_[c'ﬁa.?..l.-.m:\_aﬁm«) Wil e {Q enidcten |-, Qﬁr

. *&mﬁ .(L—.Qﬁb(.@“&ﬁg~ .d.,.-éf;,,..cgp_l;mﬂs aNg. & G’/J/L‘&uﬁ‘/k f

1 Loy mh Lrw el Mag L6, %f%’(’ [BALLES ,g,qfd‘ﬁ\ e
Loz 2o 7’2?2%&;; (erdd) ]@‘r Q‘(j %\ﬁ (}

_ _ﬂw_ﬁj'll,bgs:[‘?/mf(wz FMF_QLQQQ/,;;%__CMTQJ()Q

“ L@M:’;’ | sy lea, Lrom s .&?’DT&P/}’ F-m,mua Gm‘f’lﬁmc, —
) ! ik provided am wimde p a2




— Q@.ﬁkbfz&@?{m_L...K@Oq..;.a;___@.;z Lqia.ﬂé;(c,).

A )M%e ﬁm@’LVQ G nacd “ﬁ% laz_ /n—-ma(fw Lo Lo @@L@m(%m_m.,_...

'fﬁ,eméwﬁ, s c’b t; Can. ke calued. wdf\ ,.C}'},f,mw#m&kt_._&b_/ﬂl_& Mq:

“7%\.2/{ G\J?Q?M—L&uﬂ' d,mws GAx (’OI(Nuﬁ Cf—‘ufmrpm.ﬁ

Amwgwuwmﬁm

A.,M@ b LTSS,

\LA/

ﬂm ]:fz'cw Coley Ccz’*\jﬁ(:tk(f_@-

o éye/v(,] "mé{,b C@pmm? i/,r/mt K) Ao G — Aﬁﬁn . L0 GY&Q/ e

. }\,@’LJ 4% ’ﬁmmm aq ”Miu, 4— wrw /fne;mz/m/ 4"CTW 4[4(_77:’

SEAS®I




éjf/__o .2 \D:n ‘o:\m V@KL;QCLWW d{i\ B2 Qaa { ¢ *YQUWP\ pf ‘1’£a..t4 ( e\
) Y
Sep s Thi peeudenag io dwecn an e dundl g 5ts
e W 5 ’
— \,Qmu. cafuvric.( Gr —_ -
R (&) 2a.
- _ Ecujr CI ey LmQQLaQ Tﬁ\g umaimﬁqu_a, f\_g.p,*-Q\ 6? . Gl% :l
. Dewpane deled and Mn(\nm Yo mulle FQ_J_L_M_
- r?,éQCszfg by o A-w\(‘/QsL &&QE
(] d

SEAS@I



S S Ml A .

MWE@.kfm%.cu@@Qﬁauﬂf}J .

BTy " .
(/ﬁl—' {WM—j_ Y sLar’i")

‘ 774;/‘{‘ cpfuwwr«z) «,6 ALV 44 a/m,uﬂﬁ 'fé» Ci.....//\e WA At

et

f)wmhcr ’le, Ao QM&_&_% chaometic. mm»&e/r,,_@‘b G \deasTed lf_;= .
otk Tl G Fad o % to collorey

) "9% I‘f’ o R ewsoliving L4 wald B fizcnlorobls )

TJQLJﬁMAQWWﬁmmMWWM

( mfr,z) I{m@ 5o bipech i%(f i, Mo 06122 prided

Cq Cam ALans aﬁ Hoced. ora “0‘8?‘ ““““““ o

(FKL)Q'B) ,L,): C1 Laa; o de— Iw«w:é @ VC@L—e»{r 2,z ,ﬁJ TL'LMV

{Twuuck Cefiﬁ] .;ﬂ(c) C'\/C@) ) MWMM@J

e e v ’;(]_ x L; o jwd;:ﬁ{“ .

%%,{4 SCQA

SEASOI



w_E WMU&I %C Cr e o 'Fq Co. ww_a P ouds et

—-—_._.
—_—
r-\_.

o)l—»lcp(at)llﬂ me% c,o{en k], thown.. ‘f

) Q, o _eqidble e wloric . i
Remark 2 T’f G s ot c@lwg Ban ma i leaye.
) cbelle focclmioy o opitalle. Gl coliriug
) ~ k) =2
. - Nomeﬁmmi,e 3= colmrw_cd\ O)—
e K,; ouds.

- .u__]év‘r ,eou,k hZzZ,. GJ .. o}uﬁ% mmoé-_rma,’l‘:/f, /«6_ _._%(@/)z'n

md /)( ( Cv V) | l«ur all e \/( G)

SEASEN



:_é}{ cw?«Qx. K - czp@:ﬁ@%‘..ﬁﬂﬁc.ﬁeé:::m.{ti,gwm
(, SRR 2N u.QQa J=brmnatie. e
oL 'L}cm (1M qwmnﬂ«% M. o&rmmﬁ(f ) i B

M lﬂf ﬁf.w;»k G to.. /.‘rrw/rL;m&Q% A aé\«ym’ﬁc/ma:ﬁ KoL) =tk

q (G-e) */n—-“f. Lwaﬁ@ MOT,We,e ECC'/)

SEAS@N




o A6) < o).

(%) E aiOY TN s N A= TR AN
/\d“uvyd&& LJT/FMW ‘M-e’t— /\Q—‘%Vk—uﬂ/\,

e Twpe tleel

,llf;ﬂ(;i&. C H&tﬁm;’d%g‘_ﬁr@s_ %JUAZ f) . e

7’"’7 f’/rj.f’./_\a ﬁ’b ?’, Y ALY !*méﬂf%({g/) WL@W ’F’Zﬁ\.g__mﬁ,x,mmw

ey e Muﬁm QWM o Qc(é} 2 11.5(6) S AK). ) _—

?)1% ]:‘rgi' W_Lc/[lm%i_;b@?_é _____ enstiical __M?L:MCAF:B‘%««TIIT_Q ’Zﬁ:@v‘:

ﬁca)mz S“P“?‘”&”J Lot 2&@)«1%,.2 aad. aﬂaﬁ@,,_sca)ﬁwm@ﬁ

/Cé) %hm‘m 29 QCCC? =)= /\Jaw (?T’Kﬁd o, fn—f)= C/O/W«w.;

B Mc&_vmmﬂcoia@e{m to ho celer means tom Ko w:’(?fLéorc af;md

Cfnfz\ uwr’UM . TL{J b cmfmai '(Zem\m. & KiG)=n

Naw, Wl AAL M»m@(?f ﬁ«w ‘7"6.4}, ﬂwe,m (X H be am saduced ..

AS@I\



Mﬂm’b}@d s aeossany, @o SH) = W% (DG?E) RM _
Moo AT SCH) 2 e mggﬂa )2 me] =06) -] |

N,_m_w_[fl@u Y (G)s (+ Mo S(Eg ). o e &
&=y

] ;fmmwkﬂ__ca@f%kg%g@ £ 14(6) uloe m(6) dewisles fz‘i;a,

E(H)EZ.% / ... wl.-/'w? H c/gﬂ'm aw/,w;fﬁ Sl W = l

T 7 ¢ w@w > q-l= m) =l wl %(6;)<micv)fl

_Grreedy co/wmmmﬁm
U

et h 2, } < ) s celoys. Lue_f,Q.ww?; Lo, ".C,_/S‘_I(IY_O_\_L___

%yﬁw__wid&_ﬁmg»%_,}m’tﬂﬂ&r MT___JC WY1/} qua ’E.-». e e e et

[ s . N . - . . N . N .
k SEASON



/3
Date

(‘9) A ﬁ/w/f,\l& Cf 4.0 f}p«- {{,Qj{@/f/\é/\,n,-e d"(jw %dMJﬁN%&LF“

ofé G Q(H)Sci),

T heoem _ %f CR = J,eiamﬁaj ff;aaxﬁﬁXLQ), <l

D\m«} . g"’l 4/‘11\.({44 ("ff}o‘l/\, {Fir- f C“}? f . G/em‘,a.pm a\l /..& :[m/(/u{ }«m’ IGT,I = 2
= (" t‘

/gfmww, TL/\JJ ﬁwﬁaﬂ_i& '7(}71((/&,1 ﬁw /(:7 ,/.:-; N2.2. C,ms ;J Ly

g d.- Jﬁ?ﬂﬂuﬂfﬁ&u/:ﬁ*_@ L_oxdler 2+l S G ia

A —degevernate, Do v e VI(E) and (ﬂ%w <d. ooder

{

Crott Go=tr daclon o= Jﬂjﬂm@ari@ awel [C-1] =7, [y

J

‘/ZL,Q,_PLQ ot Aad”

{;V‘OL‘"("EW\- (o —tr . (a/f'---f",l )~ Lof(}vm[gjg

i

{}Q€7? (V) ﬁlo’@ e Conclude fj 2 1 C o taaboe E4]) - coloradle

(7%@14%4”,] v Aes ol 1olu ko 4a pais ;67 ot mc?/\kw

wec vn (23— V7 v

() 1 The predl o 2 'Véo;@ ¢ 11 /1 ewriun. _( Gn. be ome_. W Conside pref

Lot cams eptboy (5 i eglin v (1 fa wi noguban., The

_£ af{@‘r CAGE _Ad A i) Qm,;f 0 ‘M@/thfféﬁ Jle choie ‘fﬁmﬂrp/mm _
and '“f[& Dﬂﬁt/r cade "'}&@J $ norve g%ﬂ?f" C 7’;2? Z/W-f .4:,%/ f)“” PAO




