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Fig. 1. SIERsEs rumor spreading model.
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Fig. 2. Function diagram of f(z): (a) A = 2a/k; (b)
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. _
f(x) =— <&> e~ T,

(0%

BT f7(x) < 0, 8 f(x) HMRE. M (10) AT A
x> 10 f(x) <0, X £(0) =0, MAHFH £(0) >0
i, f(z) = 0 A EAE T AR, B

ro=" 150 (11)
M N > af/kl, f(z) = OFEIERM, KA
2(a); HA < /b, f(z) = ORFAEIEEM, W
K2 (b).

B2 () RAMZEN = 2a/k > a/kI f(x) 1)
R R, Kb f(z) = OF1EIEZM; B2 (b) FoR
MM\ = 05a/k < a/k f(z) MEREKR, H
Hi f (@) = O RFAEAE AR,

K3 (a) Ron [ Rs 5 Al o/ IR BOR R,
B & — A dhm, B mAa®Rnra/k. A
B3 (a) ITELE Y, o/ k AERIESL T, AR, W Rs
R AR, of/kiBi/D, Rs#OK. &3 (b)
SRV Rs FIOAMALEL, M 3 (b) T LAVE 2L Y
A< a/kRt, f(x) = O RFLEIEEMR.

K3 (MTIEG) Rs 5alRBRRE, Kb a X
a/k  (a) EALE, (b) fRERLE
Fig. 3. Functional diagram of Rs and &, in which &

represents o/k: (a) front view; (b) vertical view.

240501-4


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 ZF R Acta Phys. Sin.

Vol. 64, No. 24 (2015) 240501

H1 P 2 ML 3 7T 5, 2408 F G BR & WIERME N 0
I, V3% 5 AEAE G BUE ok, BRI 25 18 5 R 5\
AT IRGEBIE ofk, &S AREENREP T HL 4%
FHEBREVIREANON, BT ESHERENES
Y TR B AT BRAE L, ke i JR G B AR R 4 K
LR BRI, MG NNT o/k B EE Lk
IHL

3.2 EEBRIRESN

B 1 BEw S A e N3 Bl 5
b oL, BOE, AR N RS M Tl S
R AR TG, (SRR A B2 — I e 22 2 Tl
AT AR 1R A, SR A R — B A Y,
NBEF R BRI AN AEAEVE 5 A4k, I AR e
K2 BIVE SR RRE . B S(0) =0, Hi(2)
KA1 S(t) = 0, HMRIE S E RN IES
HERERE. HRFIEENRSE Es R FFEE S H
PRASAS I E B8R, DT 3. LW Tk, K Es, 7]

4

5
1 - Es— e %Es . (12)

XTHE (10) AT 50, W% 5 R EVIGE N OR, W5
TERRAAETE R IR Bk, MEFTHEREFORTIER
BIE B/ kI, V5 G RR R W] DUAE N BE B, B
F1E B REBEAE N R AL TR

B2 UESEEEVGEESAON, Hn
A6 B /N B TT DL ZBE I, To R A R A
FVE 5 TEBRE AT S T G I R XA RT LR
FASCHR [19, 20] SRS, KRB S 1K
e 1) (L AN ok PR

TEHE R IR S E R R, SRS
WHANESIERE RS L E AR N ERE L
KHAERE, B, o A8 B AN AT LG 2085, 7
FHEOLT, TRIFH D NES R HE SRS IERE
AT DA 7 B M AU A A S i B2 U 5 IR e
WS IERS R EH R RSB AN E S, B
HIT I A DL T R AT 1 5 VR AT M. AR 4
AIEE TR BN E R T, R SRS
VER T HIVE 5 1645,

4 fHRITHE

DNRIPLSE A 57 o 3 5 2 S NG, 1
HANRE R E S ABON N = 107, B EVIIRIRE

NS AR R S TE R D, WIas I 2
AR R BT

1 1 107 — 2
107 E(O)ZTO?, I(O)IT,
Rs(0) =0, Es(0) =0. ®EAS(t)=0HE({)=0
I, BT RLHE V% & RN T RGEIRE. i E
HBHE N A =025, a=05n=0.50=02,
B=0.350=005, =03, v=0.3, &K HEIt
FTCHEE R, R E iR S HUE.

Kl 4 w72 SIERsEs S8 8 1% 5 AL il f b 5
AR B B2 BB I [A] 1) 224 Ok &R, W] DA W S 4%
TGP B 5 BRI 2 ¥ B R & . )55
BRI BB A, Fo LR B S (1) fid
BrE s B () I 2, B WEAE 5 1B WRD; v
FEIEBEHRE Rs(t) el ERRIE IR Es(t)
Fretin. e i E s E SR S(t), E(t)
N0, IBRAMER R FEORFEAL, % 5 1R F 1k,
Rs(t), Es(t) ®I(t) B 2R e,

5(0) =

1.0
0.9
0.8
0.7
0.6
0.5

Densities

0.4
0.3
0.2
0.1

0
0

B4 (RTIRE) 7 R 5 5/ B b 251k

Fig. 4. (color online) Densities of 5 types of individuals.
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Abstract

As one of the most important aspects of spreading dynamics on networks, propagation of rumor, which includes the
process of rumor diffusing and elimination, plays an important role in the understanding of information dissemination
within social networks. However, the current understanding of rumor propagation within networks is far from clear,
especially the full analysis of the process of rumor diffusing and elimination is lacking. Here, with the rumor elimination
process supplemented to the susceptible-infective-refractory (SIR) rumor spreading model, a modified rumor spreading
model is established and defined as spreader-ignorant-eliminater-Rstifler-Estifler (SIERsEs) model. The developed mean-
field equations of SIERsEs model, with the diffussing and elimination thresholds calculated, could describe the theory
of steady-state dynamics of the rumor propagation. Simulation analysis is performed to assess the interaction between
the diffussing and elimination process, and estimate the influences of diffusing rate, estimation rate, and averaged
degree of the network, on the rumor spreading. The results show whether low or high value of average network degree
would accompany a low level of the influence of rumor propagation. In addition, the shortcomings of the traditional
immunization strategies, such as targeted immunization and acquaintances immunization, are pointed out. Based on
this understanding, we propose two optimized immunization strategies, defined as active immunization and passive
immunization, and we further evaluate how different parameters (forgetting rate of spreader, forgetting rate of eliminater
and the starting time of immunization) affect the suppression effectiveness of the newly developed active and passive
immunization strategies. Importantly, some so-called rumor-inhibition strategies actually could not inhibit but enhance
the rumor propagation instead. These obtained findings in the present study could not only elaborate our understandings
in spreading dynamics within network, but also provide an insight into the developing effective strategies of inhibiting

rumor propagation.
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