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Abstract

A network with line structures, called line network, is defined as a hypergraph each edge

of which forms a totally ordered set of nodes.

Many objects concerning transportation

networks such as railroad networks, train or bus route networks, road networks, train

diagrams, etc. can be represented naturally by line networks.

An algorithm for the shortest paths on a line network is presented. This algorithm is

an extended version of Bellman’s shortest path algorithm. Minimum time traveling problem

on a train diagram is treated as an application of line network and of the shortest path

algorithm on it. Moreover, the algorithm is extended so as to serve the problems of

obtaining the minimum cost relaying schedules among trains.
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Fig.1 Line network (X, .L) with ten nodes and
seven lines
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Fig. 3 Path definition in line network
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1 DL[z])=cc for all z%s;
2 NL[z]=0 for all z:
3 LD[s]=0:

4 QLIST:={s};

5 while QLISTx¢ do
6 begin

7 choose z&QLIST;

8  QLIST:=QLIST~ (z}:

9 for each (z,y)€A & yx=NL[z] do
10 if DL [y]>DL[z]+d(z, ¥) then
11 begin
12 DL{y]=DL[x]+d(x.7):

13 NL[y)=z:

14 QLIST=QLISTU{¢};

15 end
16 end;

Fig. 4 Shortest path algorithm on network (X, 4)
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procedure SPATH;

1 begine
DL{z]=c0 for all z&X;
DL[s1=0;
NL[z]=0 for all z&X:
LL[z]=0 for ali z&X:
QLIST={s};
while QLIST x¢ do
begin

9 choose z&QLIST;
10 QLIST=QLIST — {2} ;
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11 for IeL(z) & IXLL{z] do
12 SCAN (x,1):
i3 end

14 end SPATH;:

procedure SCAN (z,!):

1 begin

2  for y&l & yxzx do

3 it DL{y]1>DL{z]+d:(z, y) then
4 begin

5 DL[¥)=DL[z]+d(x, ¥):
6 NL[y)=z;

7 LL(y])=!:

8 QLIST:=QLISTU (¥} :

9 ond

10 end SCAN;

Fig.5 Shortest path algorithm SPATH on line
network (X, .L)
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procedure SCAN (z,1);

1 begin

2 for yel & yxzx such that
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9 end

10 end SCAN;

Fig. 8 Procedure SCAN revised for SPATH-X
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