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Fig. 1 Percolation configurations for small systems
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Fig. 2 Simulation results of percolation model for different
system sizes
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Fig. 3 A schematic diagram of multilayer network
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Fig. 5 Relation between the critical point P. of site
percolation and the dependency length r on a two—layer
square lattices"?
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percolation and the dependency length r on a two—layer
lattice in high dimensions!™

DL FIEZ 28T 4 T e BT 5, X6 T 2 246
T R B A AT . SCER[141F5E 724 r=0 B, —
AERUZ A% T 28 AU (R, V0, r=0 I, 22 J2 I 4 it i
BIARGERHT RIZ K BB . R P 320 T 52
2% |- 135 )1361 95 (recursive percolation)™, WF5Y % 81, R
F B X R B A HRE R I A AR . X — 45
FEIEH T Y r=0 I, BUZ M 28 HA R S A F AR , % &
EHAREMA SN RGNS 1 KI5

3 AN ZEMLEMIEE

PA_EBHERYAR SR 222 W 2%, T L B AR5 5 15 B 5
P2 B R ANHLI R 28 XTI BB [ 4 2R 5, 18098 (] A 7 51
TGS BN, R i B 5T 22 JE A AR N 45 1) & 1
PE, FFE R BR LE A 1P 1S i S Al B, 0 T
G RN A LS B E SR DI RE R A S A . — i,
AL H I SAFAE A W 2% BA AHSC DI RE , 73 IUITA g 2%
RO HAHES . NI PN R G, WA S S
MR RS CABIIERW], L2 2 AR Ui A — 4
23 [B] Y A ZR G B AR

ANTF] T B R 2% 8%, BERILZS 2 0 28 7 M R — 1Y
2 IFANRE E AT R MR B L0 3o BESEH B AU
B2 AR E A SO R 7 3, AR E B AT A B A
HEI S X R YRR Oy I . 7 R,
AT A7 2 A R8I 52 B B4 32 (e At i AL, T HAdL /)



—t

#HE S 2017,35(14)

www.kjdb.org

Iy SCHRRE MR o 5341, 8 i
Hotr 52 B 45y 3

QN4 2 PR AR JEAR T 1, FT L 3o o A OBk e o 3o
R RS F A X NE AR R ] DL B AR E 2, SR
AN, KPR DT AR AR B T IR 45 2
PR AT

IR, F S SIE T AR R — AT s T E 2 SO AR
o N TOKRAES, GRS RN IR E — &R RN

b5, AL TT LR 2 9 2%

BT R B B SRR AR, — R TR EE
Pis LN NIVE EXox SR SRS BN i DU ab £ I NiBRO VR

SEFEHLAY, AT LIS a0 R
S= PH[] - 21{{(1 - R’)j = PH[l - Gg(l - R‘)] (1)

oo -gfo-er -gre-n]

=P[1-6G(1 —R’)]H[l -G{(1-R)
Gulw)= TP S 0 45 B2 3 A 1) 2k 1A

G(x)= ZP kx"E'I_J?%IIJéf%T“/\%ﬁEI’JiﬁJZ AL PR

(2)

A,

B WE—%h
< > E

SME . BB, (1-R) FRAEH 12 JEh kTS AR T
SEHE A SRR XTI B SR AY B A AR T, BT
LIPS AR S (0 PSR AR AE B 5 43S 15 S, I 3%
SAARIRIRE A 2 . LA, 1R b A o 4 )2
(13X —BE2HEA T TSR

A LRI BE 435 BETT LASR HRH I 14 22 2 100 26831 9 1
fiArfi . R 7 R, AR T2 M@g , RE o R R

A ) 4795 SRR AR A I K OB 1Y

1.0F
g O M1 (G
. o M=2 ou
< 06} A M3 2K
R g
2 Bl
0.4} /
m ]
I
02 I
|
! .
—0-0000QAAN
0 02 04 06 08 1.0
TR G EHEEP

VE AR PR W 443 A FAUR 4, B A % 2 Poisson 5, T35
JEA 4, B M AER,HE A 100 KA T3 LR W & AR5
LT X ()5 (3)PT#F5] a9 223 i

E7 ZEMNME EEGSEINSEILERR
Fig. 7 Simulation and theoretical results for the site
percolation on random multilayer networks
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Percolation transition on multilayer networks

LI Ming', WANG Binghong’
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Abstract The percolation model describes the emergence of a giant component in a system, of which the sites are connected randomly
with some mechanisms. Although the rule is very simple, the percolation model involves many concepts of statistical physics and nonlinear
physics, and has also been applied to a large variety of natural, technological and social systems, most of which can be viewed as networks.
In recent years, a new kind of networks, the multilayer networks, have been proposed to study the complex and interacting systems. Based
on the percolation in these networks, a number of natural, technological and social problems have been solved. At the same time, the
percolation transition itself also has some new properties, such as the discontinuous transition. This paper analyzes the mechanism of the
percolation on multilayer networks first, and then briefly discusses the discontinuous transition in this model. Furthermore, the theoretical
methods are also be reviewed.

Keywords percolation; multilayer networks; phase transition
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