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Abstract: To get critical path is of great significance for the use of critical path method in project management. This
paper first defines project management graph model, and then puts forward a critical path spanning tree algorithm based
on breadth-first traversal, and then achieves the optimization algorithm through the research of the model. The simula-
tion shows that the algorithm can create a tree which keeps the maximum path from the root node to any node in the
graph model, and get the critical path easily through the tree.
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Figure 1. Two representation of digraph. (a) Digraph G; (b) Son
adjacency list of G; (c) Father adjacency list of G
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Figure 2. Breadth-first traversal dfgraph
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seekback(u)

1 time++;

2 for each v e Adffu]

3 do if v # s and v is unseeked
then Q[time] < v;
seekback(v);

Q[time] «— v;w « 0;

4
5
6 else
7
8 for eachi « 0 to time-1
9

w <« w + w(Q[i +11,Q[i]);
10 w <« w+d[Q[time]];
11 ifmax < w
12 max < w;
13 ClearAll(P)
14 for eachi « timeto 1
15 ENQUEUE(P, Q[i]);

16 time--;
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1 for each vertex u € V[G]-{s}

2 do color[u] <~ WHITE;

3 d[u] < 0;

4 {u] «-1;

5 color[s] « GRAY;

6 d[s]<0;

7 #ls]<«-1;

8 Q«d;

9 ENQUEUE(Q,s);,

10 while Q!=0

11 do u « DEQUEUE(Q);

12 for each v e Adj[u]

13 do if color[v] «— WHITE

14 then color[v] <~ GRAY;

15 max < 0;

16 Q0] «v;

17 seekback(v);

18 prenode < -1;

19 curnode <« -1;

20 while(P! = @)

21 curnode <— DEQUEUE(P);

22 if curnode! = -1 and prenode! = -1
23 7[ curnode] «— prenode;
24 d[curnode] «— d[prenode] +
25 w(prenode,curnode);
26 color[curnode] «— GRAY;
27 prenode < curnode;

28 ENQUEUE(Q,v);

29 color[u] « black;
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Figure 4. The flow chart of the maximum path spanning tree algo-
rithm
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Figure 5. Example of project management graph model
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Figure 6. Result of critical path spanning tree algorithm

6. KA XBBLE MEERERRER

55



Fe ) LA Se i 7 ) DR B 2 A PO B i

Table 1. Maximum path of the graph model in Figure 3
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