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Wim) = > > we (6

ie{1,2, [t [} eert,

Ho |rf| R Ar P EHRYEEH,
S w HRERY B AL, € b LT R

¢
eEnki

JnAn.

IS INIATTERZRARAR I & SR, VS I DTk =R
FebrBk Ry, 12 N0 E A BE YT A s LR 4 P (1)
THERTER 2. [k, nf 5T (5) 2w Uik e i %
IRINL IR, Ctr(€) /c(€) $8hRBE S M AL BT B 5
SRR PR B B I I A S AU

3.3 1RAME

SNSEBIL T N O R A B B, AR YRS N
D TR IE AR 3L T PCNC J5 3 NTRLA 1

1 R,

Ctr(0)
Max , (7)
2 )
s.t. Z c(f) < Cy, (8)
teE

A e(0) FRoRiERIR A ¢ RN, Ctr(£)/c(0)
FRALHEC B € I TTERER, Co /245 € RN
AP

T PCNC J7 2 1 NTRLA )t A¥, 7] B A5 74 7
AR T LE A ORI I a2 S AR AN T 2 45 BEIR
LIRS, NEKA NI TR DTk AR, AR
26 06 BRI N4 5T R 2K IF B Ik B ARA /N 1)

3.4 PCNCH:Z%

PCNC S92 37.78 % T PCNC 77 ¥ # NTR-
LA Ak i) @R R e ik | [RIB 25 fE 1 2 F JR 4y
RUBEAS SR I A2 7 25 P 1 P R sy 251

— kU, P2 B Y SRR N T 2 S AR
Ab T WX 48 30 25, F% B 1K LT RO 28 Ty e 52 M) A B
. B, £ PONC SRSl #2 ihoAS % R i & 1Y
RUEE/NT 2 BRSO R ORI B A, AR
VS AR R B B O] R R AR I ) B R AR AR N
BT LA S TH S50 nad o ik 22 4 A o 72 A FH 21 1
FHRSHEE.

PCNC BEFEAD IR T

T],1 Ewk, B G (V,E) R mara v
MKU%EE (E'NE = 9), KRy REG (V,E +
EN, AE G A7 el B hiE—%id
e € EU E #IWA — & MBUA R %1 451 Jg ek
FEAE L. fEAR L PCNC HIESLI R, A AUE E

{0, ece FE,
We =
weight(e), e € F’,

Horp, weight(e) —AUE R EL, & N BEELERR
PR A ) ST B R 4

PR2 HERGH R RE TR
R gy SR R B E S
AR R R, DA SR A AR A IR Y A
AR ERAR, ONBCE A, - - - , AR JE R A
AT SR BRAR I GE S, 5 DR ROE SR A
FSCORTF T RN i DR P 4.

170201-5


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

¥ 12 Z R Acta Phys. Sin.

Vol. 63, No. 17 (2014) 170201

SB3 HERINMILLC € B TTERF AR bR
Ctr(0). HIT-1EHM2) b, 5 5k (003 (R4 R
We— 36 BRI L € B RRAR, kN T
LA B DA R 2k, P VR Ik 2
VR DI 0 46 o 7 1 0 9 A
WO SR

SWA AR TR S B, 1R
51 e 5 76 1 R % 010 7T R BV I Y 4
{5247 BB B 45 7 0 0 2 RO R — A AL
R A 5w S 20 10 P 26 95 41 B R R I — S b
<Z>-mn¢$ﬁ%ﬁﬁ.ﬁ?%k%%%%%
FEl, 5 R LK, VRN g 460, DU it
it (1) —un) #, saie
TR TT %, M AR R I 4 T T8 o
)5 24 ). AH bE T 58 436 s NTRLA {4k 7] @
FO 7 1) ELAT S SR I 52 2 B, A SCHR 0 PONC
L 2R 4P 30 0 L S
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Abstract

For an existing network and in limited link addition resources, it is a valuable task to determine optimally the
new link resources such that the resulting network is the most robust and efficient. In this paper, we investigate the
modeling and analysing of network topological reconfiguration optimization with limited link addition (NTRLA). The
network survivability metric is proposed to quantitatively characterize the robustness and efficiency of a network. To
approximately solve the NTRLA problem, a heuristic algorithm based on the preferential configuration of enhanced
node-protecting cycles (PCNC) is proposed. Simulation results show that the PCNC method can effectively improve the
network robustness and communication efficiency at the cost of the least added link resources under either random or

targeted attack.
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