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Perturbing Shortest Path Based on Least Edges
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Abstract A perturbation algorithm with minimum edges is proposed to solve the problem of how to make a
specific target path become the shortest path with the minimum cost on the premise of disturbing the minimum
edges. The algorithm is based on the shortest path perturbation model with the fewest edges. By introducing the
perturbation upper limit constraint of each edge weight, the biobjective mixed integer programming problem of
minimizing the number of perturbation edges and minimizing the total cost of perturbation is established. Thus, the
shortest path between the nodes of the control network is realized. Compared with the previous minimum cost
perturbation algorithm, this method reduces the complexity of perturbation and the risk of disturbance network
being detected. Experiments show that the optimal solution reduces the number of perturbed edges by about 27%
and has better performance.
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1) s « first node in p°

2) t < last node in p"

3) [ < length of p”

4) Pps— 0

SYyw' —w

6) while 1 do

7)  p < shortest path from s to ¢ with w’

8) ifp==p then

9) p < scecond shortest path from s to ¢

10) endif
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11) iflength(p) = length(p’) + 6 then

12) p—¢

13) endif

14) if p==¢ then

15) break(Hk H TEFR)

16) endif

17) P — PpsY {p}

18) A «solution to (1)

19) we—w+g

20) end while
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1) s, t, | < first and last node, length in p"

2)Prs—¢
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5) while 1 do

6)  p < shortest path from s to ¢ with w'

7) ifp==p then

8) p < scecond shortest path from s to ¢

9) endif

10) iflength(p) = length(p”) + 6 then

11) p—¢

12) endif

13) if p==¢ then
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