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Abstract: Community identification has been a hot spot and a cutting-edge topic among researchers. Since none of the pre-
sent community identification methods simultaneously meets the requirements, such as lower time complexity, independence of ex-
pertise or experiences, allowance for overlapping nodes and so on, an overlapping community identification method is proposed based
on topological potential theory. This method can also identify the structural holes in communities at the same time by the presented
uncertainty measure of the community identity of the overlapping nodes, and its effectiveness is verified by experiments. In addition,
an influence factor optimization algorithm is proposed and network fragility is discussed and prooved from the perspective of struc-
tural hole theory.
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Input: the original value of sigma and the value of delta
Output : optimized influence factor sigma

1 step = Sqrt(2) /3

2 l=sigma; r=step; h=1;
3 it (H(l)==H(r))

4 |

5 print ”the network is a complete graph”;
6 exit;

74

8 while (H(r - delta) = H(r))
9 i

10 l:h*Sqrt(Z)/?ﬁ;r:l+step;h++;
1

2 sigma = Func(2(h -1)/3,/2h/3);

13 print sigma;

T o 7EEUE 0 A% A 5 X, T ATE TFO Bk g
SR i A IRE AR AR N — R FE T 0 MR/
IEEL, MR S Bt v] 7R R 4R E — A BROAE
(7 0.0001 ) T 38 42 FH 7 s AL AR B 2 B 1, R ELSE 4
FRBIMEE R H o) BB —HE, BE 13 -7
TB7 1k 24 138 B K S B 0 BRI 05 12 47
f) Func B8N T 98 SCHR [20 ] 52 m IR 148 10 5
%,

R o FE TR V2R3 2(h + 1)/3) N, 53
BR[20] P 7 Bl L, B8R TFO Bt L L8 T 20 IR
TPE, {H /2 T LU A 3 BUES R o, (8. AR 3R I 465 10 /8
SN (S BEAT B R ), — e 4%, U HE A S R M
%, AT R 65 AR o, AT AL 0 9 45 1) 3 5
BN, — M PR A AL B 15 RS2 MY B B (BT R 3,
T AAE— A DL, RO B3k B STk [ 20 ] v 05 7551
ZiE 6 YK TPE. [RIfi7, TFO B89 1 I [A) &2 2% B AN i
0(n?).

T H 5% 1RO FEIE A ROPE , IR L 5 N A AR 5
% GA W2 [ Ak 7 ik e AT X b, an e 1 B . 43
BT 1 AL IFO 5034 5 GA SRR o, 2 AW 511,
I H 38 SR A B AR AL s s B h e e — 3.
HIE , TFO B30 2 A3 BRI HERA 11 .

F1 FOEZEBREEEINERTLL

GA IFO

Network names

O opt h Topt h

Word adjacencies ') 1.0045 | 2 | 1.0043 | 2

Neural2!! 0.8416 | 2 | 0.8415| 2
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31 0.6338 0.6250 0.3662 0.3750
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Zachary's karate club 4.588 3.820 5.500
Books about US politics 8.400 5.449 6.100
Artificial Network 6.800 1.759 6.333
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