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Abstract;It’s an important aspect of researching reliability and invulnerability of networks to evaluate the
node importance. In consideration of the disadvantages of other current methods, this paper presents a
method for finding the vital node in weighted networks by using the node importance contribution matrix,
in which the position of node and the contribution of other adjacent nodes are taken into account and a
node’s importance value is initialized as its node efficiency and different nodes contribute importance value
dissimilarly to a certain node according to its point weight. It can update the evaluation matrix when weigh-
ted value changes. Finally, the algorithm is compared with both betweenness method and node contraction
method, and final experiments verify the efficiency of the proposed method.

Key words:node importance; weighted networks; weight-evolving

PSR VF 2 R G AT LLJE O R A SRS LA R LR S RL R 4 AR R G R I 2 A 1 4%

W is B H:2014-05-12
EEWMAB :HEARF=REESFIWHE (61272011)
EH B 228 (1986 —) . B, AR FL WA A4, F2NF R S48 K8 BF 58 . E-mail :itsme_zp@163.com

Sl =W . KEM, 8. F . REFANG W7 R EZRTFETF[]]. ZFTBAFFR: 8 HKFFH],2015,16(2):19-
23. JIANG Zhipeng. ZHANG Duolin, MA Jing.et al. Research on Evaluation Method for Node Importance Based on Weight-evolving Network
Model[ J]. Journal of Air Force Engineering University: Natural Science Edition.2015,16(2) :19-23.



20 2R TR CHARBE O

2015 4

5 A M2 dE 2 2 B G AR 26 L T D) R
A3 P2 A R X 28 T e SR PR A Bl T
2 v S AT, A RO ) BEAIL AT o N X 4
ST I E S =S SR 1 1 RS
280 TH R R0 AR A N SN T
FE DA ST s I e R0 £ A R M AR ¢ T R
S5 B R HE PR AL A < T RURE LI B A B BE LT
A R R AR M B A - A SR R R A
DX B A

H A L0 B 2 B i 58 7 B A A B T
AR 4T A L 2 R DR O R A A
B 1k AR BE ZI ) AL 2% v i s R B
Ek 1= I (R T 4 =y N A a1 AW =P D 7S
T A Y SN R S T 2% 1Y 3 T R R R DA Y R
AL B R AN AU 5 ) B 7 IO 8% v 4 - 1 e
JLBRAR S R A 8 bR A A= A2 AL L 0T HLA FTBE A 4
AN T 5 74 WA R I T 0 B ST T 4% R L
faf o7 B AH R A0 2R 22 A5 IR S 3 A 4% 2
FAAE ] S I 2 33k 6745 i 23 H1 A AH ) 09 J 22 32 s 2 )@ Pk
TR 7 15 it Y o R () R B A R B AT Y
T3 oK A AT L — AT &R 2 R bR A
VORE YR R S VDT I (BN N7 - 2P/
HEZ AR EARGE —WEN . LR A %
JEE RIS S T ASORE Y A R Y DT R, 2 T A R AR
G FR L IF HLHEAS | A B T A T A R 2% B2 1 1
X By 285 0 I 2% G HL A o a5 T] A A 2 2 38 A 1Y) 4F
GEAR D Tt A SCHR M T — R Y A T
ik %6 % ( Node Importance Contribution Matrix,
NICM) P TR R 26 5 B 5 iy J7 % . T R 4R
BB T R DL R SR R DTS R JF RE B X AL
(LY A A BT S VP A0k R L A5 1Y R FE 2 2 A
25 e P S I

1 hASTIA I 45 3 FA E J8 A6 0

AN B Y JC A 46 S W14 e T] 1Y i B3 4
J7 AHAH AR A fe 205 R B 5L PR R G i 4
ORI TR B PR F D S A TR AR 2 AV 2 E WA R
B A RN AT B X G A AE DR
Z20 1 53 1) FH o EE ) 22 S DT A B AR R0 5%, 3
T RE S 58 8  FLSE A R IA M 8 O 254 . X T 3 25 ™)
2% UASUAE T B G T 1 2 A i 2l 25 A2 L AR SORF
) B 300 A A A JE TP BE AL B (w0 (1) 50 =0}

S BR 2R 48 40 52 R A N 2% i B2 SR AL T
3 — A A S AURI AR IR 2 R A 7 5K, A0 S AUE
AR, s T A IR] IR B RO, OC AR B A2 5 A AU A
R, R S TA) BB/ O R R
EX 1 WMMRE G ={(V.E}, Hf Vv =
{12055 50, ) JE={e ses, 0 0e, ) SVXVALERT
RES W ORABIEH B, w,; () R A 4877 s 8] 34
B ALE .
wi (1) w1, (1)
W= : : (D
W (1) W (1)
ENS a2 -3 B/ vl [0 3 VS T 3 7 S O /S
w (L) =wji (1)
EX 2 S MMACE . st E kg Sy o, TR
I E R B G IRy — AN A X R 0 18 7R
R [B) () B ¢ P9 LA ) R S 07 0] 43S 24 S 1Y
[7§"| GO 7(;1 oo ’G[ ’G[71 RECEI
FEN 3 TR MR, $51%Z71 555 W 2% p H
AT S5 B B L BD

Ik: (2)

1 1

Ny ik d

AP n WG SRR dy R R ZH
PR

EX 4 mBGE LN Si = 2 Wi ’/ﬂ\:':'j! ni H

Lij €ni

W o AR A w, AR S B R
2 W B T 1k

21 MEHTEAEEMIENER

o 24 J2 Fh 320 R0 SR B A AL A, e B AR Y
S5 S TR R DG IR Y L B N sk T s R s R
SO A 5 ASBURN T S AT AR A, PR, R ELGE
P S5 B AE 3 — 9 JE S MR AR 40 Fh OC R L L2
Fa A 52 B DO 2% f — A I B S5, AR SCHE sk o i
A I FH AR 2R s ] B B DG I O R R 3RUR

EX 5 SCHRL13 1/ T JEAUTG )] 4% 575 45
B TR P AR SCFE IR 3R T R ST A BTG (]
25007 5, B B 5k 4H % (Node Importance Contri-
bution Matrix, NICM), W Z| ¢ 7& n 95570 A A L
TCIa] P2 5 8 o, SRR s, (1) ST o, K H B
FEEEM w,; () /s, () TIRRES AR /5 o, WP R
BN B AR Howew 5124



%2 22 R G A AN R A I D A ) 4% T R DA i 21
i U1 V2 °cc Uy 1
U1
1 w]z(t)/SQ(f) w,,](f)/51(t)
U2
Huewm ()= | | wa () /s (1) 1 e W, (8) /52 (1) (3)
- H . . H
Lwi (0) /s, (1) wa, () /s, () o 1

JEAE MY 0 P SR T E B Y IR
PEAEM TR B ML LA R BT Y
SR E AT G AABER . mEX 5 Al LIA Y
R U STR RSP0 S TEINC S EUsY R
IR 28R (R AR, UG i Ak #9578 S B fh I L 1Y A

R LA —E BERE b B ey 0 8 AR R BRI AR 3
eI S RCRAE S NICM 8 Z 4 a4, 91 F 5 5
i E W TTRRER BN H xaew B9 5 EE B BTRK L
(R =R T = | N D E RV SN O & S i o
Hp(¢) -BI

:l I, (1) wiy (1) 15 (1) /52 (1) w,a (E) 1 () /s:1(2)
H:(t)= :“ wo (£) 1, (1) /51 (1) I,(t) w, (2) 1, () /s, (1) 4
o Lwn ()L /51 (1) wae () () /5o (1) I, (1) i

K Hy(¢) MIITE Hy (¢) e B2 55 X
W VTR

WAL Z) ¢ S EEEIEM M He (1) %
JETT RO LA R SR 42 S M TR, o SO 2
WV, WEBEEC, () A

C,(t)=1I,() 2 wy (L) () /s; (1) (5)

Ci(¢t) NBZI SRV, BB SV, B
HEMETTEIEZ MG WAV, ASBENRM,
22 TREBEHN

A A B W 45 7 Bl 25 A8 A i 7 2 RAR AN
A5 BUASAEAE T SR 3G A B, 28 P a5 ) BB
BN, B ¢ BF 2075 55k 55 A A T8] AU
Nwy (£) » ¢+ 1BTZIAT 8k 535 800 B AUE
wy (¢ 1) S WHADTT S B EE R &, THHET .

DR wy (t +1) > wu (¢) - WAELE LT G

OB d, =d e +dw+dp BI85 R R A
hEWTSAm 5 WERE®BAEZE, B F
W (8 1) > wp (¢) WS m 5 n (8] &5 K
Al BB R B S AR U ¢+ 1 BF 209 05 m 5 a0 ]
S e AR T

OB dyw Fdp +duw+du BT EE A
TET R om 558 n MR B Z 0], ¢+ 1 B2,

DUH wy (¢ + 1) < w (¢) » WA TE LT A

OfRE du < wu (t+1)<<wu(t) e +1

A, d,., R,

OB wu (1 +1) <dw <ww (£) ST m
5 n W5 R A R

dy =wu (¢ +1)

d,, =min{d,, »d . +du +d.}

(6)

3 A

LA 2 ST oS A T [ AR A A R A DA BT A
S TR B L B[R] B 25 PR ] PR 2R T R AR LA
R AREET B AR L T LIRS i 0 7 AN ) B 220 1) 8% e 4T
SR E BV E e, TH L W R e 2 g A )
PEJCIBHE B 1 SRR DL KT i BT A B L SR
Jei o 24 0F 20 ¢ BF B E 4 v TR R S L 1T AR
ZVIMA 5 o5 BV R AR AP R AR .

B CBEZ] o AUE G, s AR CEE AR A

By EE ) ¢ PR N LR,

LB 2] ¢ 5 I 2% vh 5y A 1) PR B L AR i 20 B 1)
AL G FN5 18] A AR A AE L 4l 2.2 719 58k T
AR R

2) B € W2 ¢ R AR XY Y 4R 1 G BE
H e s 87875 05 v, B9 SUBLEA B 5 AR AR5 A5, A4l
KON Hyen 153 M5 X CO B 2 B 21 ¢ 3545
EEMWIFNHEEHe (1) 5

D TR 2] ¢ AT S AE AL R for
=1 to N AR IR 2] ¢ Fr A 7 a5 0 2
JE L Cot) .

End,



22 2R TR CHARBE O

2015 4

4 ZB o

BRI UR I 20 2o 25 3 A2 DL IR 1, 9 45
A 10 AT RLAN 10 ZRHL A o SR P ZS AR L
2, T AF R v 5 or AU 4 285 2, HA
A TR AN S B 5 M AR SO H A9 A A R 4574
AR H B T RV A X A0 G e 2 2
fiti s IF 5 B0k SCHR L9 T8 Hh A LU A 0 255 5 5 i
Sy VA 5 R 1) A PR RIS 4 5 A W 4 ik AR SC
FRL 1O Y B 5 AT i i 140 B 288 A el a7 e A
T AT AR PR S5 AT LU S B UL SR 1,

)
\JKVJ

7

BT WIERE 2] ¢, PIZE A A

Fig.1 Network topology at time ¢,

—
—

N
V.

4

M)
/
v,

Bl 2 ¢+ e BEZIM AR A
Fig.2 Network topology at time ¢, + t¢

Rl TREEETMER

Tab.1 Comparison of node important evaluation results
bl A SCHREY] JCHRL10] AL
) Jrik Jrik Jrik Jrik
1 0.200 0.152 0.045 0.121
2 0.200 0.109 0.036 0.058
3 0.367 0.413 0.135 0.339
4 0.422 0.429 0.153 0.438
5 0.533 0.499 0.131 0.454
6 0.533 0.499 0.131 0.454
7 0.422 0.429 0.153 0.438
8 0.367 0.413 0.135 0.399
9 0.200 0.109 0.036 0.058
10 0.200 0.152 0.045 0.121
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Tab.2 Comparison of node important evaluation results at different time
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