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Fig. 1. The relation between r and rewiring steps ¢ in
a BA network, with N = 1000 and (k) = 6.

3.2 MEARRSHIMERRFREHEKXR
IR

NT RGO 5T E S B B IR AR A R R
s, AR 3E X Fp AR A0 R FRATTAE A A
TEASH MBS N, MG (k) UL
Y ATFREL y 0 EE RIS . LR T 4% 1) 2
Hout BOE R AT 1000 S 4 34T T F
. fEEEL R, BN 800N 1 DA TR
S TSR, MBS E I LT AU 5 A,
B 5N IR, #EA TR —AME r BN EIE DR, K
AT 25 R L .

R TRAT & BA P25 (1)-F35 5 (k) = 6 FIE
DATTRE Yy = 3.0, LMK RF, BF R R
SfN G B ERCR . 4R T5 R R AR A

RKEAK r KR RAWME 2 Fros. & 2 W RAE B IERT
I8 190 2 RS R 68 o 16 ALK AR 0 AN AR W
. HEJE IR R 2 5 R 48 RS IR0 T A 5%
FAARWLE. IFH, XS FRr RS m e, EiEE R r
HANTEERTH e, PR, A0 2 AT DL 9
VLHE, HXF R k2%, SULHES 30 s B .. B
Bt P48 RUST ORI 48 1) S DG P 58

-0.1
=~
& 0.2
%
K
=
®w —0.3 [
e —=— R
—o— HE)T
_0.4 1 1 1
0 2000 4000 6000
[BELINE Y

2 (M) W4 R~ N 595 1) 4 5% A5 10 4%
BEORRBREEM R R E r KR

Fig. 2. (color online) The relation of the number of
node N to the Pearson correlation coefficient r before

and after the rewiring.
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Fig. 3. (color online) The relation between the num-
ber of node N and the Kendall-Gibbons’ coefficient 7,

before and after the rewiring.
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Fig. 4. (color online) The relation of the average de-
gree (k) to Pearson correlation coefficient r before and

after directed rewiring.
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N = 1000 and (k) = 6.
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Table 1. The parameter of real Internet network in
the first set of data.
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Fig. 6. The relation of r to the rewiring steps ¢ in a
BA network. Inset: The distribution of r in rewired
BA networks. The parameters are N = 10697 and
(k) = 6.
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Fig. 7. (color online) The distribution of degree: (a)
real Internet; (b) BA network.
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() B2 IR AR FE R R .

AT A R T — M= S e, L
Zganfe] B R ) UL @ . FRAT 1R 3 B 5K Inter-
net X 4% [ FE 73 A 7E B R A I /N1 i B S T
BA WES I RESr A0, B0 ER /N R /N, RN E () 8
R R R, X /N B F2 A 1 7= A B 5 I UL
(R ZEAE. FEAR BRI 7T ] DL I A5 3] 32 S ) 2%
A 5R I R UL & PE I HLEE. 55 AR RATTSC T Internet
W) 24 Jz IG5 52 ok TG v 5 X 8% A5 2R ) &5 SRt 5%

I E S S ) 2% P AR R 0 KT R RN S i R AR
/D E AT e oK B i 25 8 T LR BUYI R RCR,
FEAB AT AR AT T AL R 3R
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Abstract

The degree correlation of nodes is known to considerably affect the network dynamics in systems with a complex
network structure. Thus it is necessary to generate degree correlated networks for the study of network systems. The
assortatively correlated networks can be generated effectively by rewiring connections in scale-free networks. However,
disassortativity in scale-free networks due to rewiring has not been studied systematically.

In this paper, we present the effectiveness of generating disassortative scale-free networks by rewiring the already
formed structure of connections which are built using the evolving network model. In the rewiring, two randomly
selected links are cut and the four ends are connected randomly by two new links. The rewiring will be reserved if the
disassortativity changes to the direction we need, otherwise it will be aborted. However, if one or both of the new links
already exist in the network or a node is connected to itself, the rewiring step is aborted and two new links are selected.
Our result shows that the rewiring method can enhance the disassortativity of scale-free networks. However, it is notable
that the disassortativity measured by the Pearson correlation coefficient cannot be tuned to —1 which is believed to
be the complete disassortativity. We obtain that the minimum value of the Pearson correlation coefficient depends on
the parameters of networks, and we study the effect of network parameters on the degree correlation of the rewired
networks, including the network size, the connection density of the network, and the heterogeneity of node degrees in the
network. The result suggests that the effect of rewiring process is poorer in networks with higher heterogeneity, large
size and sparse density. Another measurement of degree correlation called Kendall-Gibbons’ coefficient is also used here,
which gives the value of degree correlation independent of the network size. We give the relation of Kendall-Gibbons’
coefficient to network sizes in both original scale-free networks and rewired networks. Results show that there is no
obvious variance in rewired networks when the network size changes. The Kendall-Gibbons’ coefficient also shows that
rewiring can effectively enhance the disassortativity of the scale-free network.

We also study the effectiveness of rewiring by comparing it with two sets of data of real Internets. We use the
evolving network model to generate networks which have the same parameters as the real Internet, including network
sizes, connection density and degree distribution exponents. We obtain that the networks generated by rewiring procedure
cannot reach the same degree correlation as the real networks. The degree distribution of real networks diverges from
the model at the largest degree or the smallest degree, which provides a heuristic explanation for the special degree

correlation of real networks. Therefore, the difference at the end of the distribution is not negligible.

Keywords: degree correlated network, rewiring
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