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2. AR B EIRAE TR R R

M G(V,E) Fm—A n AT A, m &HME
6 TR S 4. V RTS8, E il s, W
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W, A X B A —17 R — e gk 1, [, 448
b ] 2 AH L IE 3B
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FROEME, 55— EFRFIEE R 9, 5 — MR IEE R - 1,
B — I AP AR A R T2 — TR R A 208 % {1

Xf A — P 4, 3 gk 3 AR A% R R 3 BT Y Q B
K FEAT RS, R —WREBN TAE, HM%LGE
ZJE, ANE AT R G, 4R B S B YRR AE AE AN
A8 i (3) AP R Y Q (B 5 5 — 1 fURFAE(E 1Y)
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I LR B, FLZE SRR, B
P4 0 R AE A A 28 LR AE . 1B 2 Sk ik 128 5 45
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AR, Q Bt /ME -0.012, 5 FIRESRER S
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A p ANIERHEAE, ¢ SRR, X595 55 2, 43 5 A
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AR p 4R g 4ERGT AT AR s, R,
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4.2. HHAEBWHOLIEER
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(2) MHEY

Q:ilsuz—z|T”? (8)
=K Q MY (B 2678 W T Hh IE A9 AF A A8 B 1 41 1A 1)
5 R G R (R R A A A 1) R ARG 22 AT A
FRAF(E 5 FRAF 1) 2 6 A5 B 1) 1F 19 53 ik 5 A 5Tk
XAk, [Fef, Al RN, Q ik E k2
PSS e R 1) T AR A B HL Xt IO 1) R A T o A
fh, T F IE A T AR SR TS L OE R A I G I ) R
R R 2 N3 = o1 0 WV e I W1 9 hxg 19 L
W 4 AH
XoF DO 28 v ) R AN T A o, AR R Y AT T
i, Fe, PR AT DUIBGE 4 4R 50 1 s AT I,
S — o 35 AR B o ) A A S5 A S bR X A P S5 A
i PG A I 2, o R p O R A (B X 8 R AR 1)
S AG BA  A Es,, X AL A A A Y T
g, WGEBY S . s tE s, i ¢, HBEHAD
B T GO B B X Q (E 9 R] BE RY B R TT ik
e
TEJTRIAL B b, 220 W BRASE A S5 K 14 R AIE A X6 i
(8 F5e FOARRAIE ] £ 22 A 0 A R AL ] 2, O 59 1) B
XefAH I A AT i A 0 5 S 4 e ) e R R AIE 1 T
FRE L XA SE R 5 B R4, X AN E
R, A R IO 8 e A A B A AT 2 Rk
R0 DTHRAE, 3t U0 B 2 a2 AH O A A A 2 2
W BY . A SE PR DA P 45 4 S B IR T AR
ARG AL XM LSS PR R R R A R0, T
R R G R 2L A L, 4 R T A

S5 S, T 1% T 4 R G 0 2% SR I 1 45 G
B, DL RS 1 2.

BN FRR% C(V.E) MBI M,
HAEAE B, By B, LU S AT [5,],(/ = 1,
) L1, = 1, ). 1) RERE S5 5 4,
WA LT RIS, Bs, T | L+ 1 A4
SR AT R R S A Rk P R g AR (T
SR WIE L2 R G AT B s, AR, R
uﬁcr:m;i;rz>wﬁﬁm%mﬁm,@%
fe Sy LA RS, B o | L1+ 1A R R
IR, ST R R SR R (VAR Y 2
TR R M2 JF B AT R 6, R B

y A
L,ﬁCi :m.

L I S ad DT IR TN S
LA B SR 2 o0 5 th T 3 2 o T
B8, A7 B ) 0 IR 2 1 A 5 e A o T B9 s 5 1
ek KA TR AL O 5 SR 0 TE A I

5. WHEEH 5tk

5.1. EAIMERLLE

25 ) FH R g N T 6 o A SO s S A
P AR b € 5 A S X 19 2 Hh S A 4
PN HEAT LR 455 ¢, Ct, C, CF ik
U — Ak B 5 B A B0 O AR S bR R fiE
)4 O AR AR HL P R AE 0 A HE BR A 0 2
IR 4% 405 132 0 o 0 5 — IE AR AR 1) &, R =2 ok AR AR
[ A5 F G v AR A B L AR R
SCWLSCHK[ 23,24 ].

M Jg— R S5 RPEFE b, AS SCRT A2 SCIR AR T s
gk C" HA B I/ HEfe 1. % I8 SCik[25 )
JIE s i B4 T L 451 - (LI 3) . P 3 TR 4%
PSP, P 3 (a) A4 15 B 4 2 8,181 3 (b)
BTSN 9. E I, ER 3 (a)h, BTA
MAR A AR R C” (0.429), € (0.636) DL K&
C"(0.354) , BEWRE LIk = Fh48 brfi i, 45715 2 75 1
o A7 5 T AR IR AR, AR E AT S S5
SEAR TR, Wi =M% USRI B b R
B = A ST XA 6, = |1, 2, 81, 6,
= 14,6],6, = 13,5, 7" 4¥shr C" gk =
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ALK Gy FE ok, 45 41T a5 4R AR AE 4 B R 0,095,
0.111,0.071. C" $54r [ FERE G54 X = 441 X 4 HF
K, e bR{E 43 R 0.187,0.854,1.000. {H 5 brfH

(@)

MHEF 5 C° RIF L FE C HE bR 7R 1247 S T A
0L DA 9 A R 5 S 5k — B SO, G, R R
i AR

B3 AR (a) &R 8, (b) #4715 s B0 9

& 3(h) & 5y SR 4 5] 5. &b BT A Y T A
H8A AR €° (0.750), C* (0.036), C° (0.800) Lk
K€" (0.333). N5 TFERNEREE,
BT AS SN = A5 E WA AE . R
G, =1{1,3,5,6, 8 & WS 5MT 100 4
PWLEHr 44 4, 6, = 12,4, 7,91 P& ez h
T A5 A HI, XA AT IR A AR B A 25
WP TWARSCE LR CY PR AR AR K X — 25 B B B
K. FFHELEREY, X6, PR E, H O =
0.800, MiXl G, h &5 &, WA ¢ =1.000. % —
iR 5K T 8 S 5 B A En HE P g5 R AR
l, KT C" HA R X 58T

5.2. KBRM & IBIF

BT AL PR 2% B A A Al rhoe A
1) SEE B U AREA TR ZS R 2% (divorce in US) : %
P25 S R, 59 AT Rl 50 Ay AR L E
A7, HR 9 AT A AR AN B IS LT Y 2R AR
B, 2) WK (dolphin) « #E2x5C R M 4%, Kon )2
o A TR VY 22 B R ) — AR A 62 Sk 9 K A 52
PO ™. 3) J2 M EIA S M (polbooks ) : T A%
F b N 45 76 26 5 7 (Amazon. com ) B I 1 iR
T, BARFRG W B IR) — 2 (W) 0 S 1 A5
4) L FE ALz M4 (US Air lines) : /8 [ /2 K [
1997 AR i fiit 25 W0 265 Kot , 1 i ARR AL, A

fiPE.5) “Graph products” 3Lk M ( Graphproducts) :
ZM & VRS - SR AL, R Tmrich W, Klavzar
S 1999 4F it i “ Graph products” — 45 1) 2 % SCHK
BT . 6) Erdos & EM (Erdos) : ft3 L%
%K Erdos OB AR AEM L, R ACRIES,
ABMERERIA L EELR. 7) EEPEEHB
JIM 2% (USPower Grid) : 5 UK K AL, & &
i A% FE A R T B, 30 AR 3R R = (R) A
e

R Mg, X T A WA, AR SCZ NS T W T
HAEBA 1 53 B vhofs HABCH T 1) ) 4% R Ab B 55
Ik, %t T Erdos BIZEAE T faj b, HOFSE T &% 1) %
BBy, A SO A B A ok A Pajek AR Y AL R
(http : //vlado. fmf. uni-lj. si/pub/networks/data/) .
5.2.1. M%ehAL MBS AR

1 BIR T BRI EARSE, Wi
5L R I 1 2 — IE SRR AR AR S L4 Je 45 . MR P e X
1, LR B4, 3L E M2 M4, Graph products
SCHRM 2% LA K Erdos & 1 W 25 O Jo At AT 7 A i 1Y)
g, Horb, SEEMLES Y A — IE TURFE (1Y) 248 X
(=R E=E | o N5/ D O i B € S N R
. MEIR L | 36 B0 R 9 45 DL R S P S
ST g Ak A G5 R 5 2. ARl e 2 A5 F)
125 A28 G R AR 1 h R — 41 91
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) 45 W E BB m B. Gtk
e [l 5 5 59 225 5.041 -16.106 L™ =1{B,!
1 JK 19 62 159 6.258 -3.889 L* =1{pt
2 FH 0SB 105 441 11. 695 -5.427 LT ={pt
3 it =S 332 2126 17. 882 -18.893 L™ =1{B,_1, B}
Graphproducts 3¢k %] 674 613 5.198 -6.149 L™ =1{B,}
Erdos 41 % 2155 7078 17.819 -29.300 L™ =1{B,!
2% [ P L S K 4941 6594 7.390 —4.499 L™ =1{By, B!

5.2.2. L5 s o] B g ki

ST f v O A W0 FEE AT R S AR B 1 A G
P, 5 ) 45 A b Ak 0 B R X 5 AE R 46 o
fr ) 26 T 5 — 7 TR 0 0 RE ) B R —
fh, SR —AN AR BISEIE. BN, 15 A A
RS R T A 2 T B K, BT £
(1 B 5 TL A o AL I B 2 ) LA 785 BE A 6. A I
Y% T ELAT b D SR U, 785 R 8 7 e 4 ek A
PR LA TR 1 R B SR A3, Ak 1 R D B R
LR A, R Al L AT 45k (A T 54
A

22 5 T b Rl S 46 1 TR 0 Ak 8 B
A, Ferh R MBI LI S O b
[ D51 - 5 ROE BB ngE 2 thiR, 5 O ReR
BE BRI €7, HOR: ¢, RUITHRE, Mk h
FEEARL 4 9 7 A0 ) RE 2 AR I AT 1 % 0. A,
TFAAE i) 55 e O 5 T 40 B I 0 B R A 1 B T
B L 40 A 1 S s 0, T LA
2 ]I Rt 4

F2 R SER M4 AR (E

[X_XJ% ED EB Ec E}I EM
& [ B U 0.132  0.021 0.463 0.108 0.361
T K 1) 0.084 0.039 0.307 0.091 0.247

% [ BA B EE W 0.081 0.020 0.330 0.070 0.267
3 [ i 25 W 0.039  0.005 0.376 0.031 0.178
Graphproducts SCEkF  0.003  0.002  0.020 0.010 0.032
Erdos &£ M 0.003 0.001 0.306 0.011 0.038

3 [ PG 3 HL A W 0.001  0.004 0.054 0.001 0.009

R? 0.970  0.563  0.657 0.924

5.2.3. 3 A HEA

AR BE B — A~ B E A AR R AR A
Y D90 45 19 4 D I R X I 8% e ) T AT HE R
AT 45 HH X 5 A B A — FTAY . C7 SRR

T a5 0 AR A TN B LR R ). €T R Tk
TR, SEPR b2 R T A ) 4% A i R A T
X B AR A 5T B A R, DR T B SRR T S AL S
BRBET), fEAE M b, WaRoR TR 3K
WAYFLRE. CV BT M 45 BB 4, i — B HERR T
BEDL PR 2 77 LR RS20, SO 1 X A TV A Y o
KRTTHRAE ST . S AN R 1Y 48 b S A 25 5 19, (H 79 Fil
B b AT RE 7E X ) 4% rh i B 2T S IA e AR
—E WA, Erdos SAERI T, M4 C” 3H5 0
10 AMEE LR, A9 A5 C HET 25 R 2R
F . X T 3 [T A 00 28 1 EIA 5 8 99 45, AH [R] 19 s
RECH Y 7. B BEEM S, ERAHRZ
B2 “ A National Party No More” 5 “ Off with Their
Heads” , W& ) i $22 BE A W] kb2 il €V 46 45 B0
WoRMA RO RO MA A, HATH BA TR
FEARAE. T X — T8 b T 0 2 1) 20 B AR SR i
7 “Bushwhacked”. Ti#§ 45 C* W44 “ Bushwhacked”
HETE S —, HEFESE — Y J2 “ American Dynasty”. W]
WL, 2% B8 B A0 A AR AU A9 ] It A7 A ) B 3 7

6. & i

A CEEE AW AL SR B 5E, e T
BRI R AE T TR, TE SRR (ELBCHOA I R AR 1)
Xof R B R F) BT R (B S 0 2% ) 4 I 5 A Ja R Y G
F, e SCT Mg i AR AL LS RO L
B R AT e R S . R IR Al AR T —F
2T R O AR bR B IRCAT S 4R b A AR R AR (E
L FL Xk IOE R A 1) e R BT AT A, A AT 1] Y
BREIFEAT VA — Al Ak BHAT B AR B9 50 A O AL 15 AR
{EL, 3 Fifr HpoC A3 B B W 1 56 I A #) 4 FAT  RT
RERA 1 e K STRRBE J1, PRI AR 22 O 41 A Ao 4k
FEhR.

X SR RN TR 4 4 AT 0 2 A 8 v AR G
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AT R i I W EA I RIS Ao [=E AR )1 (=E 2 1K 18
lia) 45 b5 2 B B AR OG5 0 B9 s A B

JE 6B 0 RE DG PEAS B S, XA R Y A5 HE Y 2 B
ENGLEES
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Modularity matrix of networks and the measure of
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Abstract

The relationships between positive ( negative ) eigenspectrums and the structure properties of community ( anti-

community) of complex networks are investigated, and some corresponding definitions are given. By using the

multieigenspectrums of modularity matrix of networks, a kind of structural centrality measure called the community

centrality, is introduced. This individual centrality measure describes the strength that the individual adheres to the

corresponding community. The measure is illustrated and compared with the standard centrality measures using several

artificial networks and real world networks data. The results show that the community centrality has better discrimination,

and it has positive correlation with the degree centrality.

Keywords: networks, modularity matrix, community structure, centrality
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