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Algorithm Design for the Maximum Flow of a Node

with Flow Requirements for a Special Variety

Flow in Multi-varieties Flow
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Abstract: Having analyzed the characteristics of the multi-variety flow traffic network ,a
Ford-Fulkerson algorithm for calculating the maximum flow of a multi-variety flow traffic
network was designed .According to several cases of a node with flow requirements for some
special varieties,the algorithm for the cases were designed respectively.In the real
traffic networks the problems in multi-variety flows are existed widely,and the maximum

flow determination for some special variety flows is very common,the algorithm could
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provide a application basis for these practical problems.
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0
1
Xi Yj
[1-4] X y
Vi
2 Ford-Fulkerson
[5.61
Ford-Fulkerson S=Cf1. 12 S S
Ford- 3
Fulkerson Ford-Fulkerson
4
1.2
1 Ford-Fulkerson
Ford-Fulkerson
1.1 1 G=(X,Y, V, E,C,F)
2 X={xx;|i=1,2, ,m}, x G Xi
Y={y.yj=1.2, .na} y G
Y V={v;|i=1,2, ,n3}
X Y V
E={e(x,x)),e(xi,vi),e(vi,v)),e(vy,yi),e(Viy),e(xuy)lx,xi  X;
1 vivi Vivey Yy C
3 F k G
2 k =12, g fu u,v k
Juo(F=(1, f2, S 7Y
3 Sitfot A= fwy)  fu,v)
Ford-Fulkerson G
e=(u,v) E
k=g
0=Y /! = fuv)=c
k=1
Ford-Fulkerson Ford-Fulkerson c  (uv) f"uv k




U#x,y

z fu/i: z fv,; k=1,2,"',q

(u,v)eE (u,v)eE

2 fv)= 3 fuy)

(u,v)eE (u,v)eE
V(%) x oy k
v(f) x y
y
v(f) U=x
fl‘(V - f‘VM =
Z Z {-V(f ) u=y
/") u=x
WA { ,
R IV
1.3
Ford-Fulkerson
G
1
2
G
[e,(S1/2,---of9)]
X y
3
1 v
1 v
e=(u,v)
ifu’i <C(u,v)
k=1
e=(u,v) (u,v)

[71

Swy)=

k

fu O

2 % u
h(v) u v
v + v
+k -k L(v) k v
L(v)=min{/i(u),C(u,v)-fu,v)} v Li(v)=
min {£4(u).fu'} Suv) ()
y
0 k 1(O)=1(y)
1 o] k
(9]
2 o] k
(9]
3 o
MV-Ford-
Fulkerson(G) Ford-Fulkerson
G
2
G
8] Ford-Fulkerson
MV-Ford-Fulkerson {G,MAXFlow|(4)}
MAXFlow|(4) A
A= MV-Ford-
Fulkerson MV-Ford-Fulkerson{G,MAXFlow|()}
4
1
q Xi
k zZ MV-Ford-Fulkerson

&5



{G,MAXFlow|(Flow(x,)"=2,)}
2
q
k z
{G,MAXFlow|(Flow(y)'=2,)}
3
q
k Z
{G,MAXFlow|(Flow(x,)*=Z,)}
4
q
k z

{G,MAXFlow|(Flow(y))=2Z,)}

1 [9]
(xsxi)
Z
x Xi k
(X,X[)
4
5
V4
2
Xi k
(X,X,’)
4

1 Xi y k
O 1 2
Vi 3
MV-Ford-Fulkerson 2 (x,x)+0\ k
L(Cex)+Qn)=min{I(Q1), Clx.x)-flxx:) }
3 (,x)+0
xi x) z
MV-Ford-Fulkerson 1
G MV-Ford-Fulkerson(G)
o (x,x7) k
¥, 4 5
MS-Ford-Fulkerson
(%7 L(Q)=min {i(O1),Cx,xi)-
SCxxi)}
(%7 1(Q)=min {{(Q1)f i~ Z}
(x,x:)
G 3.2
1
0) k
Z
CoxD G yi ¥y k
2 3.1
(ox,x7)
3.3
1
(x,x1) k Z
V4 (x,x;) k
k S 2

2014 2

MV-Ford-Fulkerson(G)

(o]
(S8



G x) =z 1

Tab.1 Types of the varieties each node can receive
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Fig.1 Configuration of traffic network S =4 V3
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Fig.3 Scheme 1 of flow distribution based on

modification
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Fig.4 Scheme 2 of flow distribution based on

modification
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Fig.5 Scheme 3 of flow distribution based on

modification
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Fig.6 Scheme 4 of flow distributing based on

modification
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Fig.7 Scheme 5 of flow distribution based
on modification
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