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Top-k Nearest Node Query Algorithm for Uncertain Random Networks
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Abstract: Based on the chance theory, this paper proposes a Top-k query algorithm for uncertain stochastic networks with
uncertain data. For an uncertain random network, the weight between nodes is modeled as the path length between nodes under a

certain chance measure, and the k nodes closest to the specified nodes are searched according to the path length. The algorithm

can effectively solve the problem of node query under the mixed situation of experienced data and small sample data.

Key words: chance theory; Top-k query; uncertain random network; chance measure
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Fig.1 Uncertain random network with 4 nodes
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Tab.1 Distribution function of the edge’s weight of figure
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function FindPath (matrix, startNode, endNode) {

result[nPos] = startNode.key ; /21 24 {17 S A Zh
S
Mark([startNode.key] = true; //Fric i EL 15 [7)
nPos + + ;
while (nPos ! = 0) {
var tempVal = result[nPos—1]; /3B &s R 5
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if (tempVal = = endNode key) {/UNR S Hi 15 5K

ST R, A R TP T SRR A
for(letj=0;j<nPos;j+ +){
resultPath[pathNum][j] = result[j];

}
nPos— —; //[ 2= FARY fi iy b — 5 5

result[nPos] = 0;
pathNum + + ; /B4 B2 50 H
Mark[endNode.key]
break;

}s

while (startNode.flag < matrix.length) {
if (matrix[tempVal][startNode.flag] = = 1) {

if (Mark[startNode.flag] = = false) {

var tempNode = new Node () ;

= false;

tempNode.key = startNode.flag;
tempNode.flag = 0;
FindPath (matrix , tempNode, endNode) ;
}
}
startNode.flag + + ;

H
if (startNode.flag =

nPos— —;
startNode.flag = 0;
Mark[startNode.key]
break;

}
}
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Fig. 2 Uncertain random network with 5 nodes
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Tab. 2 Distribution function of the edge’s weight of figure 2
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Tab.3 Path length between nodes when = 0.9

a5k AR
TR
A4 B C D E

A4 6.5 13.5 14.2 5.7
B 6.5 7.8 7.7 9.33
C 13.5 7.8 10.4 13.7
D 14.2 7.7 10.4 12.4
E 5.7 9.33 15.75 11.5
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Tab.4 Path length between nodes when a= 0.8

. BEAE R
A B C D E
A 6 13 12.4 5.4
B 6 7.6 7.4 8.83
C 13 7.6 9.8 15.67
D 12.4 7.4 9.8 11
E 5.4 8.83 15.67 11
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