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Abstract

By dividing the community structure existing in the complex networlk, it is helpful to discover the
function, structure, hidden law and influence of the network. In order to get a better classification
result of network community structure, and more ways of community division, this paper defines
the node importance evaluation function of the network, and proposes a community partitioning
algorithm based on node importance degree. The example shows that the algorithm can well clas-
sify the community structure in complex networks.
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Figure 1. 8 points of undirected network
B 1. 8 N HY Te a1 45
Table 1. Degree indicators of the corresponding nodes
= 1L MR R E AR
TR 1 2 3 4 5 6 7 8
FEfRbRE 0.4286 0.5714 0.4286 0.4286 0.5714 0.4286 0.4286 0.4286
Table 2. Feature vectors for corresponding nodes
2. NN RHEHER S
TR 1 2 3 4 5 6 7 8
Vectorl —0.3393 —-0.3393 —0.3393 —0.3393 —-0.3393 —-0.3393 —0.3393 —-0.3393
Vector2 0.3849 0.2357 0.3849 0.3849 —0.2357 —0.3849 —0.3849 —0.3849
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Table 3. Importance evaluation function values for corresponding nodes

3. MNTHRRNERE TN ERKE

A 1 2 3 4 5 6 7 8
1 0.4286 -1.0000 -1.0000 -1.0000 -0.5000 -0.3333 -0.3333 -0.3333
2 -1.0000 0.5714 -1.0000 -1.0000 -1.0000 -0.5000 -0.5000 -0.5000
3 -1.0000 -1.0000 0.4286 -1.0000 -0.5000 -0.3333 -0.3333 -0.3333
4 -1.0000 -1.0000 -1.0000 0.4286 -0.5000 -0.3333 -0.3333 -0.3333
5 -0.5000 -1.0000 -0.5000 -0.5000 0.5714 -1.0000 -1.0000 -1.0000
6 -0.3333 -0.5000 -0.3333 -0.3333 -1.0000 0.4286 -1.0000 -1.0000
7 -0.3333 -0.5000 -0.3333 -0.3333 -1.0000 -1.0000 0.4286 -1.0000
8 -0.3333 -0.5000 -0.3333 -0.3333 -1.0000 -1.0000 -1.0000 0.4286

/N
NZ

Figure 2. Results of the division of 8 points of undirected networks
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Figure 3. Karate club network membership network
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Table 4. Degree indicators of each node of the karate club network

F 4. TFERFBMNE ST R EER

i g BERbRE T g BESRbRE T g FERAME

1 0.4848 13 0.0606 24 0.1515
2 0.2727 14 0.1515 25 0.0909
3 0.3030 15 0.0606 26 0.0909
4 0.1818 16 0.0606 27 0.0606
5 0.0909 17 0.0606 28 0.1212
6 0.1212 18 0.0606 29 0.0909
7 0.1212 19 0.0606 30 0.1212
8 0.1212 20 0.0909 31 0.1212
9 0.1515 21 0.0606 32 0.1818
10 0.0606 22 0.0606 33 0.3636
11 0.0909 23 0.0606 34 0.5151
12 0.0303
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Table 5. Feature vectors of corresponding nodes in karate club network

5. EFERREWEN T REFHERE

REp= vectorl vector2 REp=N vectorl vector2 R p= vectorl vector2
1 —0.2311 0.2867 13 —0.1475 0.1802 24 —0.1674 —0.224
2 —0.1987 0.1721 14 —0.1946 0.0519 25 —0.1452 —0.0526
3 -0.2172 0.0428 15 —0.1514 —0.1769 26 —0.1444 —0.0725
4 —0.1852 0.163 16 -0.1514 —0.1769 27 —0.1469 —-0.1795
5 -0.1519 0.2189 17 —0.1141 0.1791 28 —0.1767 -0.1172
6 —0.155 0.2376 18 —0.1497 0.1781 29 -0.1737 —0.0918
7 —0.155 0.2376 19 -0.1514 -0.1769 30 -0.1614 —0.2225
8 -0.1732 0.1539 20 —0.1836 0.0293 31 —0.179 —0.0829
9 —0.1949 —0.0215 21 -0.1514 -0.1769 32 —0.1993 —0.0456
10 —0.1654 —0.0825 22 —0.1497 0.1781 33 -0.2129 —0.2395
11 -0.1519 0.2189 23 -0.1514 -0.1769 34 —0.2324 -0.278
12 —0.1424 0.1627

Table 6. Division of each node of the karate club network
< 6. EFERRBMET LRI ER

#HH 1 1,2,3,4,5,6,7,8,11,12,13, 14, 17, 18, 20, 22
panzi 9,10, 15, 16, 19, 21, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34
I\
ki

Figure 4. The results of the algorithm’s division of the karate club network
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Figure 5. Results of the division of the karate club network by spectral equalization
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