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Networks
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Abstract; The characteristics of the real social network were analyzed, and a network model with
multi-relationships network between nodes was established. Based on this, the concept of
influence of interaction between nodes was defined, and a community discovery algorithm for
multi-relationship network ( CDMN) was proposed. The rationality of the presented definitions
was verified theoretically, and a series of experiments compared with other algorithms were
conducted. Experimental results showed that the proposed community discovery algorithm for
multi-relationship networks has higher accuracy and lower time complexity than other classical
algorithms, and has important research significance and practical value.
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Fig. 1 Synthesis of forces in physics
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Algorithm: CDMN

INPUT . 45 58 5k

OUTPUT: #HM1%I 702 J5 i S5
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For n in Nodes do
Calculate F,
End For
VR N=8 2 PPN (3 Y R A il
sortedNodes = Sort Nodes by F;

initCommunities = sortedNodes[ 0k ]
For i in k:
Put n into Community i
Put n’s non-overlapping neighbors into
Community i
End For
// B ARE BT SR A A
For n in non-divided sortedNodes do
Calculate A, of Communities.
Divide n into adjacent Community.
End For
/7 BB EIEI(6) 1Y R B 2
For o in overlapping non-divided sortedNodes :
Divide o into Community according rule R

End For
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Table 1  Calculation results of nodes’ influence
Node_id F, Node_id F,

33 5.7667 16 0.5000

0 5.1944 13 0.499 1

32 3.7255 30 0.4533

1 2.3625 7 0.4403

8 0.5547 11 0.0625
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Fig. 2 Experiment results of karate club network
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Fig. 3 Experiment results of “9 - 11” attack network
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Table 2 Calculation results of nodes’ influence in
“9 . 11” attack network

Node_id Node_name F,
0 Djamal Beghal 5.628 8
1 Essid Sami Ben Khemais 5.1599
2 Mohamed Atta 4.1583
3 Ahmen Hannan 2.973 6
4 Nawaf Alhazmi 2.7775
5 Mamoun Darkazanli 2.5947
6 Usman Bandukra 2.0000
7 Raed Hijazi 1.9705
8 Karim Koubriti 1.868 9
9 Ahmed Alnami 1.7909
6 Zakariya Essabar 0.0455
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Fig. 4 Experiment results of the established social
network proposed in this paper
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