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FoI WY aAZ 6 = (VEN(&2: =B n, HUE =55 0, 24 B A e, €0 g A E

cov 20 )l thalA, f: E - R & thas Wshs 6o A9 5 (flow)olehar it

0 <f(u,v)<Cyv Vn,, n, €YV (1)

Ef(u,v) = Zf(v,w) Vn,E (V— {ns,nt})

AT AIE] Z7(capacity constraint) o2 A& A7) 2 (1) dANAM ] EE(flow)ol 3] AL E i
(resource)™= I AX 9] AFYAEE ZHd = §lvhe= AL Yepdck, 55 ¥E A Z(flow conservation
property) ® &4 7] A(2)= e w=ER Fol7bs BE S5 5

£ Huyes BE 359 FH(F S5 (positive flow))F %

7%
Bgolv n 2 Bol7k: WA 583 FUsh. (@S e ol gojHn,

1= 3 fls,u) =Y flot)

n, =V n, =V

E(negative flow))< I ==
&9 2 nE Hus A

S5t o] Folzl el= Gol sl Al 55 QAAFE £ wE n2PH HUY == ke Ho 55
1

(1 ghol AW =25)= e Ad-35 dudse] FEdAAE ofdieh o] Ao zhe] AAE

49| 2.
Gl el 52 fo thal, fol o8] FEHE AA e, Fo] ANAEE ¢=cy - £(u,v)0]3, o 28] F5
He= 6o Aol 2z 6= (VE)E = {ey, : cuy >01)0]TH

% 3& ¥ =(Ford) ¥ E#<E(Fulkerson)oll ol Alotd Hul-35 dxudsS YeEld Ao, o] dugsS
A=

Hx9] W &&(initial empty flow)E AL, o g5 Uwx ay= G ol n A n =9 (pat
h)E Zo]-9-4 YA (depth-first search) & *- —Or* 24 (depth-first search)& o|&3dle] =tk A&
A Zroldl ARE 589 & FUMANY. ARE 9 o] AFAIE(positive residual capacity)E 2zt E

f
A= dA(forward edge)(F, e,y € E) ¥9 ofye}, & o] AT AE (negative residual capacity)& Zt+e

gz A (reverse edge)(F, e, SE °H f(u,v) >09 e )%= X, oY -T7F AR(f-

increasing path)olq ZA= AAAel Aol ol ANAY gt Mz AAe] AAe] BFLS el AA A
AEE E3EA g BB F7l frh. AT ARolMel dus dAe] Age AT FRE 5E 9%
g gws AA9 A1E AR wAdnE A2 dvdd. o dueEe u oy -3 A=/ g WA

Zro] oA At (-7 ARE 'AgT
noll A n =2 f-57F 27 O ol jle Aol ¥AE 55 fv Hulgkes Aol SHE] . o] FHEelA

oo} o] Agojd FHA(cut)d A ATAE (capacity of cut)9] 7Nde] AMEHT),

A9 3.

Go A(cut)ol n S F3ele =B REHGoZRE nE EdsE= B3 (complementary subset)S &
Al Wy AR FJFolt., FAFoRE, AL K={e,,'n, €V and n,EV-V' }ojth(e] 7|4, n,EV o]
ntEV_V’ ) 7)\(1{)4 ﬂ“‘H}\]E](CBDBCIt )—E Kfﬂ QJX]QJ ﬂEH}\‘IF/] %L(Zeu,vEK Cu,\')O]E}-- Zew,zEK'Cw,z < Zeu,vE
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kol ZEE GolA 2L K7 7F SA8kA] &= A9 6o (K= H2 Z(minimum cut)o]= T},

el B4 Gproperty) 12 (M) DA AAL S A 02 -7 F27h EASHA 2eE herar,
2K 7 el B f(v=e,, @ W, nolA nEe] BE Azl el minlc,}=0017] WEA -3 A2

EASA vk g AA 2 BAH 55 Ak Zo AuAERG A2 Fg o] aZolA o f-
Z7k AEsk EAGTGE AL dehid,

A4 1.
329 Zk(value of flow)E EE o AWAIE|RT} T A] ot).
A4 2.

Sge Augke Az 29 AANES S5,

[

]
!

T HY &5 a5 AA AgAE WA 28> (edge-capacity direced graph)olAl &2t

9} e <),
T2 AAEY 7] wEd =X A E] Bk 28] = (node-capacity undirected graph)E x| AU A E

olr

=
R 1?4121 Hakglol Srh(® 29 ©AI(S110) FE). T 4v == AVAE upgey adzE 9z A
B oy adEe wakehs 73S Uehi St

A, =2 ASAE 2z A4z »E nas A ASME a2z 2o MB-xs, F F40-A

2 ok

i

0;

(receive-oriented) A E-:== n' 9} 4A-%x8k(send-oriented) MB-w== n’ 2 WIHL, o5 2719 AH-1
EEL 0 oA o, WFez W W oA e 2 AAWTh. WF AA(internal edge)iL 3= o] A
eoxis Cox = Gl A AANMEE ztedl, G == ANAMYE ZgzoA 7|1sks Zoltt. == AFAE 1
oA n S ng Abeloll A Zzke] HIRY A e =ey = = 40l UER mpel gho] oA AThATE] 2o A
2709 o] WA oA e 9 e 2 WHIBHACTE, olE 2709 AA] e 9} e, = 9 dA (external edge)z}iL
atn] gk oA AN EHE zher

Ztzbe} x, yoll diallM Az S5 (flow= 0, 5, £, =0, fy, =0, f,, =0 ]
daE]FollA M2 -57F ARE &= 5ol vErd Hﬁ‘r ol (w2 ) el 71E Z(previous

path)2] & T & (positive flow)o] EAst= 45, THE(flow) S 7]& AR uAsct. % 59 oA 7]&
BAREE AA A2 ey, ey, €y, €ox, By oH 5 35S dEdd. Al AZRE = 59 FHFo| ueld

H]'S)’]' ZA—O] o/]\;q ]73:.)\ €ux> €xx» Cxy, Cyy, ey,z% %_‘:’ﬂ 7 ——é_—%% ﬁ%‘@?}‘:} j—‘ﬂ?ﬂ = 59] O'i:‘ ] L]'E]"ﬂj H]’

=
H

oA AHE A58

o} o] At 7 LY 5 35S == o, b 7E AR 5 EEor wA A$o LA
A},

ME2E -57F AZ7F HgE X AAg Wby T Zo A HAEE T 6o YEld dagEe o] Ay
AEIS}E dx]e] EEG(flow Value)e AddolEdt. At ARE 7E ARIF A9 AEQ AA e, 9 AW

T 72 = ANAE AgEd 2H=ZE AR AGAE g g zE wddEe doE e E=doltt. H
U 58 dugse 9Yd &2 =t oY gHud k& g3 SA8IES AAE] QoemF JHte] Ak =
E(virtual source node)’t F7t=o] F&k AAAE AAE zZte BEFsfe $4 wref ddso] vk, W3
o »= ATfAIE A 2EE W] AR AWAE e 1gizel AlNE A O = (semantically) &
S8 Aoty Folzl =t AWAIE] vpERA reze] diEiA 1o AdgEte] el As mEe) EHY k&
£zt JdA AdAE B agzE AT ¢
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EH3

for each edge ¢, , € I/ do
flu,v) «— 0;
endfor
while there exists an f-increasing path P in G/ do
Ay — min{c/ , : forward edge €, € E and €,,, € P};
Ay — min{ f(v,u) : reverse edge ¢, € F and e, , € P},
A — min{Ay, As};
for each edge e, ,, in P do
if e, , is a forward edge (e, € F)
Fluy0) — flu,0)+ A;
else if ¢, ,, is a reverse edge (ey. € F)
flu,v) — flu,v) — A
endfor
endwhile

Er4

o)

. receive-oriented sub-node
- send-oriented sub-node

—p internal edge
—> external edge

. €y} . @

previous path

—} new path

EH6

A «— the flow value of the found f-increasing path P;
for each edge e, , in P do
if f(y,z) = 0 (there is no previous path on e, )
[(@y) « fla,y) + A
Flma)+— Fmu]+ 2 o, ]y —A
else if f(y, ) > 0 (there is a previous path on e, )
if A < fy,z)
f(y* ‘IE) = f(?,h ‘7;) - A>
else if A > f(y,z)
fy2) <0
de= A~ fly,x); flz,y) 0,
f(l.7 ‘7") L f(1'71') T4 C:ﬁ,:c L Ci‘,,z -0
fy)— flyy) +86; ol y—cl,—8
endfor
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