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Fig. 2. Dependence of (a) communicability sequence entropy Sy and (b) mean global conductance (G) on rewiring probability of
WS small-world network; (c) , (d) the relation between Sx and (G) of WS small-world network.
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Fig. 3. The dependence of (a) communicability sequence entropy Sy and (b) mean global conductance (G) on degree distribution

exponent v of scale-free network; (c), (d) the results of mapping (G) with Sy in the same coordinate system.
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Fig. 4. Dependence of communicability sequence entropy Sn of the scale-free network on the degree-degree correlation coefficient r

, here, the degree distribution exponent v is equal to (a) 2.5 and (d) 3.0, respectively; (b), (e) the dependence of the mean global

conductance (G) on the correlation coefficient 7; (c), (f) the (G) and Sy relation curve.
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Iy T BA FER Ay [R] 45 MR H -2
JEE AR At 1A P 288 ()38 A5 T B0 Sy, P45 (G)
At AR o R, AR O EESS AR 1 fiw.
it 2 P 4 vk PRI, (R 15, 3k 9 A 7R ) 45 11 3
5 P50 Sy FPEH# S (G) 2 Wi/, T4t

TRHE T AR E T (A 2 BB A IS HOR T 1%,

15k 201 F 1 EFEAREWMNG BA (£), ER (£)] 8

fEFPHUE S FEIRJR LT (G) SN SE A

Table 1.  Relationship between communicability se-

43 AEM%
STHERFSER I, V62 TS I A1 4 12

quence entropy Sy, mean global conductance (G)
and number of communities in networks [BA (left),

ER (right)] containing communities.

Fa, BVEEA P24 T AR, 5 B P s
\ o N (& ||[ER Sy (G

Z‘,I‘ETJ E‘J%)ﬁﬁ?ﬁ ttﬁ%%, H‘Z“ﬂﬁﬁ//l\éﬂgﬁ 1(C1) 0.9363 1.9380 1 0.9704 2.2106

$. TG EAA A A S5 R4 B P 26 %58 38 A5 51 s A 2(C2) 08925 16168 || 2  0.9256  1.8006

s PERE I RZ . o, 3R T OCHR [37) Rk, 3(C3)  0.8703  1.5026 || 3 0.9010  1.6625

Ll BA P25 F0 ER W 4% 41 kg Jephida) 3 B+ F 45 4(C4) 08512  1.4401 4 08832 1.5728

*@ E‘J%ﬁﬁlﬂéﬁ%ﬂﬁﬁmm% LI BA Wjéﬁjﬁﬁﬂ, E 5 (C5) 0.8440 1.3929 5 0.8704 1.5203
6(C6) 0.8409 13653 || 6 0.8642  1.4813

PRBEANT : 1) $ISCHR [7) A7 IR —

5 LLBA Rl Ae g i ik B R 28 T AR P, AR AN O 16, 48303888 C1—C6. [ i dg— > T8 25 rb i 1 I 2% 1) 26 17
A 2 42 B SCHR [7) PO Bk R . RIS B N = 900, 4% 8K B ~ 2700 BLARSE IR 1) B e l— A& 900 4T A
2700 2% 19 BA P45 (1 C1); 2) 2B PN & 450 A5 11, 1350 SR31 19 BA W45, SR J5 (641 B A B AL > 5 9 301, i
S T T 1 3 32 2 B A A AT o T T R 3 R b TR — A S AL A R R 2 O2; 3) LA S, fE AT AR U A 3, 4, 5, 6 44
i BA M %% C3, C4, C5, C6

Fig. 5. A visualization of the community network based on the BA network. The number of communities is 1 to 6, which are de-
noted as C1 to C6. The generation method of the community network in each network in the figure is generated according to the
method of Ref. [7]. The network size is N =900, the number of network edges is E ~ 2700. The specific algorithm is as follows:
1) First, a BA network with 900 nodes and 2700 edges is generated, as shown in figure C1; 2) two BA networks containing 450
nodes and 1350 edges are generated, and then a small number of edges are randomly disconnected in each community, and these
disconnected edges are connected to the endpoints of the interrupted edges of other communities to form a network C2 containing
two communities; 3) in this way, BA network C3, C4, C5 and C6 containing 3, 4, 5 and 6 communities can be generated.ntaining 3,

4, 5 and 6 communities can be generated.
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Table 2.  Power supply network and corresponding
randomized reference model Sy and mean global
conductance (G), IEEE57 (left), IEEE118 (right).

IEEES7 SN (G) IEEE118 SN (G)
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Abstract

Optimization of the network’s electrical transport properties not only conduces to understanding the
relationship between structure and network function, but also can improve the electrical engineering technology.
The effective way to solve this problem is to treat the network from the information viewpoint and seek the
information structure measure which affects crucially the network electrical transport performance. Recent
studies have shown that the communicability sequence entropy of complex networks can effectively quantify the
global structural information of networks. Based on this measure, the difference between networks can be
quantified effectively, and the connotation of communicability sequence entropy is explained. In this paper, we
predict that the electrical transport performance of complex networks has a strong correlation with the
communicability sequence entropy. For this reason, we mainly study the correlation characteristics of the
electrical transport performance and communicability sequence entropy of small-world networks, scale-free
networks, degree-correlated scale-free networks, community networks, and IEEE57 and other electrical node
networks. The results show that the electrical transport performances of these networks are all a monotonically
increasing function of communicability sequence entropy, namely, the communicability sequence entropy, and
the electrical transport properties have a positive correlation. Specifically, in the process evolving from a regular
network to a small-world network, the communicability sequence entropy and electrical transport performance
of the network increase gradually. For scale-free networks, in the process of increasing degree distribution
exponent, communicability sequence entropy and electrical transport performance of the network increase
gradually. For degree-correlated scale-free networks, during the evolution from assortative to disassortative
topology, communicability sequence entropy and electrical transport performance both decrease gradually. For
networks with community structure, the communicability sequence entropy and electrical transport performance
decrease with the increase of the number of communities. Finally, the correlation between communicability
sequence entropy and electrical transport performance of two classical node power supply networks and
corresponding randomization network models are also studied. The results show that as the order of d increases,
both communicability sequence entropy and electrical transport performance decrease. And both are getting
closer to the original network's communicability sequence entropy and electrical transport performance. The rule
is beneficial to providing an effective strategy for designing a high transmission efficiency of the power network,
that is, we can optimize the electrical transport performance by improving the network communicability

sequence entropy.

Keywords: complex network, electrical transport performance, communicability sequence entropy, positive

correlation
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