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Abstract

An efficient shortest path calculation method suitable for real-time processing is presented.

The algorithm used here is the one which has an algebraic analogy with the Crout elimi-

nation method for solving linear algebraic equations. By symbolic processing a computer

program generates another program which represents the optimal reduced Crout algorithm

in the sense that only non-trivial operations required for a given particular network

structure are executed. Furthermore the generated program inculudes no DO-loop and

requires no address calculation. The method proposed here, which may be called a

shortest path version of the “code generation technique”, is particularly powerful when a

network of fixed sparseness structure must be solved repeatedly with different numerical

values. In example networks, the execution of the generated program was observed to be

five-to eight—fold as fast as that of existing shortest path programs.
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R(i): 75 R icsdis
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c LU-DECOMPOS {TION
VLU = A(3) + A(4)
IF(VLU.GE.A(5)) GO TO 10
A(5) = VLU
R(5) =Rr(3)

€ INITIAL SET FOR SUBSTITUTIONS

10 s(1) = 0
X(1) =0
X(2) = 30000
X(3) = 30000
X(4) = 30000

€ FORWARD SUBSTITUTIONS
X(2) = A1)
X(3) = A(2)
5(2) = R(1)
S(3)eK(2)
VLU = A(3) + X(2)
IF(VLU.GE.X(4)) GO TO 20
X(4) = vLy
S(4) = K(3)

20 VLU = A(5) + X(3)
IF(VLU.CGE.X(4)) GO TO 30
X(4) = viy .

S{4) = R(S)
C  BACKIARD SUBSTITUTIONS

30 VLU = A(4) + X(3)
IF(VLU.CE.X(2)) GO TO 40
X(2) = vLy
S(2) = R(4)

40 COTINUE
RETURN
END

Fig. 3 An example of generated codes
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Fig. 4 Computation time to find shortest paths
from a specified vertex to all vertices
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Fig. 6 Computation time to find shortest paths
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