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Optimal Path Query Based on Cost Function Over Multi-Cost Graphs

YANG Ya-Jun GAO Hong LI Jian-Zhong

(School o f Computer Science and Engineering » Harbin Institute of Technology s Harbin 150001)

Abstract  Graphs have been widely used to model complex relationships among various entities
in real applications. Shortest path query is an important problem in graphs and has been well-
studied. However, most approaches for shortest path are based on single-cost (weight) graphs.
However, it is non-sufficient that considering only one cost type. In this paper, we introduce the
definition of multi-cost graph and propose a new query: the optimal path query based on function
over multi-cost graphs. Most existing methods to compute shortest path utilize the property of
optimal sub-path in shortest path: any sub-path of a shortest path is also a shortest path. Thus,
they only need to maintain the shortest path from starting node to any visited node (not ending
node) when computing shortest path. Unfortunately, the optimal sub-path property doesn’t hold
in multi-cost graphs. We propose a best-first search branch and bound algorithm and three opti-
mizing strategies. We also propose a vertex-filtering algorithm to filter a large proportion of verti-
ces from graph. We confirmed the effectiveness and efficiency of our algorithms using real-life

datasets in experiments.
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A ZHAHIE G s, &5 L IES BB S

i AR AR spCsa)

1. t<—co,sp(s. )< H—{s} scost({s})<0;

2. WHILE H#=Z DO

3. let C be the path by popping up the top element from
H and end(C)=u; //end(C) HIgiE C L& 5

4. IF f(C)=t THEN

5. BREAK;

6. FOR EACH vertex v,v€ N' (u) A vé C DO

7. C'<CU{v};f(CH<—f(CH (u,v));

8

9

IF v=¢ THEN
IF f(C’)<<r THEN
10. < f(C");sp(s,0)<C’ ;continue;
11.  ELSE

12.  LB(CH<f(C'+,.);
13.  1IF f(C")=7 THEN
14. prune the subtree rooted at C’;continue;

15.  IF 3p€SKYP,,.p<C’ THEN

16. prune the subtree rooted at C’;continue;
17. ELSE

18. SKYP, ,<SKYP, ,U{C"};

19. FOR EACH p& SKYP,,, DO

20. IF C’'<p THEN

21. SKYP, ,<SKYP,,—{p};

22. IF LB(C')>7t THEN

23. prune the subtree rooted at C’;continue;

24, insert C” into H according to f(C');

25. RETURN sp(s,t) .t
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1o c<min{ f (P, f(Pu,) [1=i<d } ;

2. FOR EACH u€V DO

3. IF =< f(®,,,+®,,) THEN

4 V<V—{u};

5. FIND-sp (s,2) -Best-First-Search (G,s,z, f(*));
6. RETURN sp(s,t),t
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first search branch and bound algorithm with three optimizing
strategies. We also propose a vertex filtering algorithm to fil-
ter a large proportion of vertices from graph.
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