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Using Petri network for modeling and solving the max-flow/min-cut problem
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Abstract: The construction process of a given flow network and its corresponding residual Petri net-
work (PN) were introduced. Analysis of the actual meaning of each element in the PN models was
conducted so as to show how to achieve each of the maximum flow distributions. After that, the con-
ditions for achieving a maximum flow in the PN model were proved, and it was concluded that a
minimum cut can be obtained through activity analysis. Finally, the residual network and the PN
models of the flow network were combined to give an integrated solution for the max-flow/min-cut
problem. The graphic simulation of PN provided a visual description of the network’ s flow variation
from part to whole. The max-flow/min-cut solution resulting from the simulation results verified the
accuracy and effectiveness of the method

Keywords: max-flow/min-cut; Petri network ( PN); modeling; complementary places; activity

PR VR 2 2 S LR, G FR SRS BRI Petri 100 (PN J2& — i i1 LTI P 2% 1 0
10 a0 T A N 1 R i o =<3 1 P [ < %, HATRZ 08 Nk FEat | X 15 © 2 01k
1A & K E I I T — RIKR Ik, FR At [l B A R A3, 4k, B
ki H Y. 2017-11-14

HETH . FMEEE SRR I H (JK2017029) ;488 TREF R REMNH (GY-2160138;GY-72160130)
B—EH RN XA R (1983-) 5 B m VP 3R, 1 W5y ) G BEAALETE 2%, Petri W R BE 5 10 H




5513

X7, G5 FET Petri [0 A9 B R -foe /N DR ASE 5 5K fi 67

AVFZH PN 5 B8 [R)#8UAR 255 R A58 R 5]
s SCHRL 1) s T PN XSRS B AR R AT A L
e FH P ) e R A Ak SRR o — i 1 B A 5 J
AT B4R SCHR [ 2-3 1K PN W T B A% )
B A b, P LS B 2R 6 e/ N 51 4 1) SR A 5 STk
(41K RS £ FEIE 5 PN FHZS G 1T FEAIL I X 2%
AIEEPEPE . (H 2 B N AR T PN A dR K- B
ANENRJ BRI T IEAS 22 WL ARG A 7 58 35

e K (max-flow ) 5 5e/NE] (min-cut) [7] 252
— I Y XA TR, 6 RS B s 2
R MR A PR, Rl LA 24
PRI ) R FERTE S R a5
AE I IE i 2% S AT A ] DR U A
B ZRIBL 28 S i D7 1A TR -9 v
(preflow push method) 3 | #% 4% % (.augmenting
path method ) 55, % [) & A i — 2047 & B A
Pl de Al S d KR Al Y R A A R
] P~ TET PO 245 T ) e /INERORI e R e A AR S
BR[ 4~ 5] SASCHIE TAEA BB R ARG . 3C
R[4 ] A SR T — il PN ke s Ui M 45 1Y
D5k BB E U T X B AIL AL D00 2% 7] & 1 3
13030, BT LATEA & R GR35 SR R G il
HERAPESE 7 T JF AR AT 5 SCHR [ 5] 4t i
T4 PN RS RT RIS R 4 ] rRsCR) ) —Rh gk,
By R, P o 5 S i PR A 0 O
AT — RAV B, HAS TS HAE A A i ofi off
e RN %07 i 22 09 N Ry 1 F50 ) i g sk
fit GBI,

AR SCHER T B AR AR A 250 TR
Ti-Fre/NEN Y —Ff PN OB AR 3E | i@ 2 A ¢
1A GEMAITRA A T AL S R B,
RATE A T HLR , RESE AT U D d I -

SN
1 EARMER

1.1 EEMNEX
|0 O R S ) & -

EX 1™ iM% 6 = (V,E) &—Hm
K, HPEEN (u,w) e EXH—IENER c(u,
v) > 0, WREAS 50 (u,v) A ARSAF
S HFT R (v,u) o R (w,0) ¢ EN
c(u,w) =0, HIARVAAE AR, WM
25 TP PSRRI B T R s AN e o BT

UL T IR R BN U R AR AR T

EX 2 % 6= (V,E) B— M4, H
BRI ¢ o Bs HMEERYPEA, ¢ I,
G TR — D TEREL f:V x V- R, i 2 T3
P
ARG XITH uw,e e V,ER

0<f(u,v) <c(u,v)

WSFIEME XA uw e V- {s,t} B3R

PWCNDEDWICRD

\y

(u,0) & E M w3 o WHR, H f(u,0) =0,

X3 R || S

fl= 2 fGs0) = X flw,s)
— PR, — N 9 4% AR S R 0,
LI AL A DA TR A5 & B R, A T 0 AT
FRY BT
1.1.2 & K3 14 AL

I IR SCRT L | e R I ) R A
25— B R s AN BTRINGS G, 754k
N s B ¢ IR . AE SR H o /R
I B KR R T H— BT, A S
I A (B A (i i)

1 (a) A SCHR T 13 ] 0 56T 30 I 28 BT 28 1) —
AT, TR R U AR AL R A T X 4 — A S bR
i) 8 ; Lucky Puck 2% F) i ZRREAth T i il 1 1) vk Bk
Wit RN T s iZ kB TR, R
R A E B 2R () ZE PRI () R4 T30 AL
HA AR, Ir AR R w flo ZH 2L
218 c(u,v) Fr-m (HBEFEARTARB L),
AT B b i A B K T B S i 1 B R AR 4, I
X — o T A

SCHR[ 15 ]48 H . Petri PIANA IE—Fpa] LI
FIE 2R MECA RS BB e —Fh x4
JEEE A RMAENE L, — MR
GRIRIAEE RAAfE T4Cm b iR Figsch . B
I RE RS FH R 3 0 B A A 04 72 LA A, 1 % 00
FELERCHIR SR FE X . T TN PN
Xif LA SR ) R T AR A
1.2 Petri ¥

A& PN M JEREAE A DL ek [ 15 ], A 1
XA SO B B M R % E MU T A AL A
N =(P,T;F) &—> Petri M (fEFNM), P T



68 R TR B4l

9416 %

K F e AT AR EAA 9K, 2 = (N,K, W,
M) E— MRS, HAR K, W M KK EN E

& s ™

4

13&%44

(@) (b)

(a) SCHR[ 13] 2T Lucky Puck 23wl 753 i [0 85 A4 37 PR 2% f

A R AL R BCRIAR IR, M, B S RO
iR,

(©

(b), (e) ACHRMBIET fHIPIF PN XL

B1 —AmkgrsEa)

Fig.1 Demonstration of the flow network
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