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A Parallel Algorithm for Finding The Maximum Flow
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Abstract This paper proposes a parallel algorithm for solving the maximum flow problem
in outerplanar graphs which runs in O(logn) time using O(n?/logn) processors on a
CRCW PRAM, where n is the number of vertices in a graph G. If a source and a sink
of an outerplanar graph correspond to the terminal vertices of a series-parallel graph,
the maximum flow in the outerplanar graph can be obtained by He, Yesha's parallel
algorithm[4]. However if a source and a sink do not correspond to the terminal vertices as
a series-parallel graph, their algorithm cannot be applied. On the other hand, our parallel
algorithm gives the maximum flow for any source-sink pair in an outerplanar graph.
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~OEHERHCTRD S, }
for all i,1 < i <k in parallel do
GLGOLEHEY zi,y; £ L, Step 1Tk
Wiz G BB (2, y) PDHEY flziy) T
5. TPoBR(u )BT, v 2v ORL
T5. TroWRdPLu, v ~OHEELTZTRER
len{u*), len(v*) LT 5. (W v*) KHIET 5 G;
D30 (u,v) DHE f(u,v) 13,

flu,v) =

len(v*) —len(u*) : . len(v*) < f(zs,yi) DL &
f(zi,yi) = len(u*) @ len(v*) > f(zi,y:) 2
len(u*) < f(zi,y:) DL %(2)
0: den(v*) > f(zi,ui) D2
den(u*) > flzi,yi) PE &
TRTES. (W3(a) B, )
G; DEDOFENDFIE, Step 1 TRDA G IC
B 538 (z;,y:) LOWhomE, BLU, M,
v PEHEFTORIEETHRES., DFD, 0
(zi, 1) LOWNDEE MM z; 25 3 T, D,
WEEFETCHLT z; < y; 261, G; DED (u,v)
B, SABTOASVE AP LK E VE A
fu,v) Jh, #I0, WAFESICHMLCTa; >y 25
i, G; © &30 (u,v) LI, HAHFSOKE VN
P OAZVEIEN flu,v) B b, ’

end.



Précedure Flow-Determination ® IE 4 %
RTLDIUER 2 ODOHIELEAT 5.

1] R ()ERLARROH)STICLY,
GuBIBRARROWY 4THREL. O

(GEWNE) |
W8 2] 3 (2)CRLARROWY BTICXY,

G EBIBHE f(z;, y) DEL~DE Y LTHR
¥z, 0O ' :

(BEHHEE)

Procedure Flow-Determination &t &
LTy FEIZOVWTHRARS,

Step 1 T, o}, 6K v}, i =1, -+,[, "D
SEBREL(v]) B RO BB, F o L,

Wvp) = j.__r_rg}},,,{ Hvyp, v7) + (v}, v]) }

DEHE%4T% 5. Procedure Maximum-Flow(G)
@ Step 7 L FHEIC, O(logn) B, O(n?/logn) H
DFTE Y H TR L HTRTHE. (I(v],0])
D, BB EIIE, TV 74 2 AFELH
WTRD :EH LEN %312, SHIEMTkDE
EHNTESD,)

Step 2 i3, Procedure Maximum-Flow(G) T
RO T T 5 o) o EHS v* DR len(v®)
5.2 6 i, B, O(n) Mo 7oty T
KB T EHTHTH 3.

BEdORDERHBELND,

[E# 2] Procedure Maximum-Flow(G) T
2EBNPETES 57 GORKIKE val 2 RDI2E
5i¥, Procedure Flow-DeterminationiZt b,
O(n?/logn) WD 71ty 4% BT O(logn) I
MTGOFADKBE KDL LHNTEL. BL,
nii G OFFONETHE,. O

5 &t#é

ARWXTR, RS T7 G LOERBICIHEEL
722 8iM s, t Mol ki % CRCW PRAM LT,
O(n?/logn) Mo 70y 4% BT Oogn) B
BTRODZEFTNLL) XA RIERL:.

SROBEL LTH, — D777 LicBwTy
A P& [3][8] KET 2 HE®, logn OFIEK
BETROBICBERILEZLDTOLy S 3 LE
LT HHBIZOVWT, SAFE Y 7 7 LT, B0

Tty T logn DZHAKBTROL WA
7NIY) ZLDBFEETLIPEIPERFT S
EDd5. , :
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