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Empirical Study of Region User Behaviors for Web Pages
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Abstract  The Web-visited bipartite networks, called the user interested networks, display a
natural bipartite structure: two kinds of nodes coexist with links only between nodes of different
kinds. The Web-visited bipartite networks are constructed dynamically in time series by user re-
quirement behaviors, and the characteristic of user requirement collective behaviors can be ana-
lyzed through the bipartite networks. The empirical study of the bipartite networks express that
the visiting frequency and in-degree distribution are power-law, which the exponential is between
1.7 and 1. 8, and the networks have a clustering characteristics. The bipartite networks can be
projected to two kinds of affiliation unipartite networks dividedly from the Web nodes and user
nodes. and produce the collective interesting affiliation networks and Web resource affiliation net-
works. The empirical results express that the edge weight distribution of the unipartite affiliation
networks is power-law, and the nodes relations are tightness and clustering. The scale-free and
clustering characteristics are important to optimize resource distribution and improve the topology

structure and performances of Internet.

Keywords complex networks; bipartite networks; scale-free networks; user requirements

behaviors

Wi H T :2007-03-25 ; e A B MO W E1 H Y - 2008-10-08. A PRI 31 [ 52 11 SR B 22 JE 4 (60272014 A1 vp | T A2 B £ 8 2 30 2006 4F i i
WA Y. DR, . 1968 F4& I LOFTE AL BIAT T 01 - T2 B0 50 08 o 52 2% 90 2% L {5 8, 3% 55 A 5 3 53 £ K. E-mail . bobmars@
163. com; mwd@ uestc. edu. cn. ZE4) T, J5. 1935 45 Az, WF 5% B L 19 o 22 S 00 AR T R B B o 2 AT R ST Y N MO £ B3t TR
D#E. %1959 44 HUR, ERBTRGE O M4 E SR HoR. BIBAR L 55,1939 4R A B B AR U, 32 BT ST D8R O ) 4%
T FRCE 2 0 45



6 4 Uy RS W6 Web [ 5T # DX 7147 9 SEIETF A 961

1 5]

T

SR ZEAE N AR5 N AL Y Z A A B
KR —FA R B MBI R 538 7zt
FEHEL AN AR 55 S A% 0 1 Internet, #2 R BE
HETE U T RO BE /M A R E | i g BA )
K RE 45 45 20 ) 2 80 A BT RS R 1 A ) i i
2 s PR AL UR AR 55 10 J7 4 I, e BRI o A R A
HEE 3 A WA T SR 2% UE R R 45 24 i 0 A2 2% R 4%
2 B PASE AL N S HIE A A B 5 M BT A Bl ) 2
R TFSEAEA ST R , 42 SR R A B WL S R F
FEAR VR ME S PR 3 SR R T R S 8 22 6 A
J3E ARIVHE T 5 A A% 1 18 A R ALL AT 5 . AEASE Ry T )
FESE I T M 2% 1 L UPL B L 43 A B AR R Bl ) A
Rtk [ AN AR Z B 58 /N G AR T A R A 1 T
E : Internet s H i 4657 5 4E T Gl 50 5%
P 251 CREF R A AR D T A
PO A RS X B 0 2% R R A B 1 2 AL 2L S
UEAIF 5 2 B L 25 0 52 B0 A fRIOUR Tk 550 A RE A B 114 2 WL
R TORR BEAR R NI LI G AR AR T A B
AN SRR O A K R S B R KAk %
b SR A R A 4 2R = P SR AT O b B Rk
IO 4 1K 2R

Bl 1) 25 P 0 B D G, P i SR AT
Xof P 4% 3 R 0 A S A Y 5 ) A BOR B AS a] 2
ISC(Internet Society of China) [ & # 4t iT 5 E 2
B, b g R A 5 — I A g ] T 31 0 i I IR
i IR B N R 6. 8 iy P2 i %, Internet |
UK (M4 BT 98 L 0 2H U = L A B A | B H 2 BA
H K A5 S VF 22 220 B 2 i L AR 52 B P i SR RS B
A3 AR BRI L Internet (19 3 ) 27 55 1 58 4> 2 3]
FH P 7 SRAT N 1 52

AR SCE 3 S5 A B T B R oY X R P o B
VU5 R AT A B GE TR L Bl Internet ] P X Web 4
U5 Bl B LI Ge T A v H T D2 P R ) sk U
B BOR BT X SR 5T R — T AT B IR ik
Internet ' RAT 0 & T — A~ Bl & B 1] 38 1k 79
FH P ORE 0 BT 17 1] 9 52 2% — 0 P 485 g T SRS =4 a5
F9 P P %8 ) 2% SIEIEBIF 5% 3% B 32 0 24 1) 91 32 oy 1
B A A B A IR A A R AR B T
L 7~1. 8 Z [a]. Rk AU 2 = 70 9 2 B SfF g ) Al
B RCEAAGE 0 2% < T ) P R R AR DR T SO TR XY
2 0 THT ] 0 35 1 BT ) SCORIBR M 4% SR A3 BT R B

P 5 RS 3 A1 J2  HE 1) 5 TOEAA B SO TR Y 45
(19 9 a5 ST B L DR SRR 5 I 3l B IR Sk
R 190 285 4 i, SR IR A5 g B (EL AL 2 B A 5 SR AR

T 1) Web (143 T DX 3T P 47 O 9 I 08l 25 —
3 P 2% (1 GETHRFPEBIE T [ A A i R WA

2 EFMFEE HEEREMG

2.1 EZENMEZMSEEE

U A 2% I 4% 1 BIF 5 S N BE AL I L 2 R 4
FTCHR BEH D A R g Kk

RS EM% G= (V. E) 24l — 1 HE
V(G FI— i EGOH MM — KL P25 S
F18) J32 g JHL e ] PP 2 i T ) 220 1 PR O O T %
(8 BE o3 A eRER P () 3 Ry < BE ML % — A1 s,
JERGUF R R RORE R, g — T 75 40 A 1 5 vk 2
2 B 0 A bR B (cumulative degree distribu-
tion function) , & 3R/ B & FEA/NT £ 0975 51 19 4%

RO Po=> P (k).
K=k

P 2% B F- 249 BE L E R
(ky= > deg(x)/N (D

L] 100 265 F7 A5 15 5 BEAELAR )+ B2 20 A1 O Delta 73 A
0Ck—ky).

BEHLI 2% 5 SO N A G M 1B G 1% IR 45
FEMER p I R AE M G (N p) M 45 BAR
Jy ER R 2. BEHL I 2 2 05 Delta 20 A1 (947 . BfibL
PZgBEE p O KB 1 TE T %S 3] 58 22 1 1Y
Pi A7 AE A G A LA 4 J5 i 2 X g — Bl i fE A A
MGE TP 2. BEAL I 2% 38 10 BT 2R BAY 19 28 1 1 2
JEE IR R Y 246 R 2 BT i RO H 2 KRBT A
GIN, p P AT T — A1 R o 5 HE Y G %18
WA p FHEE AR T A o W RS AN AT
n=N—1YH & 55K, FLRE I A fl A =00 73 A

P(|v\Zk)=P7,(k)=<z>pk(1*p)”7k (2)
B np, =A=>0 w2 » T L5 KE
lim‘P{|v,,|:/e}:/1kc”//€! 3

BI2Y n S5 40 KA, BEHLINZE GON, p) 35 15 R (8 A 43
1i 7 XA 4 np =X 1Y Poisson 43 i, OV 3 i (H
(kY=pn= pN. Poisson /3% ¥f T S kb EH4E
R B8 R R 0 G2 5 O 249 B2 (B 09 15 s LT AN ]
REAFTE.



962 it (= . 2 Eitd 2008 4
2 W& W) BE 4 A DA R S TR i R 4% D 25 v 3 422 1 B 2 0 A A TR TC AR B I 4% 2 B R
& CFY AR K R BCR AU A SE A S A g WA EBENAS.

2V T B A DR R AR
HRMY% G EAR DG E XM E—X)
A (s y) Z R BEBS  A ACfEL BP
D(G) = megé{d(z‘,y)} 4)
R ERAR KR LosE SO R 4% Fir AT R0 Y R
B30T A {E BP
L(G) =

DV daay)

1
n(n-+1) -
LA T IO 2 v — o T a5 11 B AR G g R L ) e
R B S FE B R (d) = (L X N) /(2 X C) ~
OCND. X SE R 9 46 R 15, FEF- 25 6 A% K B8 3l 5 A
K. SCHRC18]45 1 Internet X 4% 15 0] B 42 43 BT N
TIAE A2 10~11 Bk, SCHRL 19 100 25 H 7 4 1) 1) 4%
HARWEE AR N (d)=0.35+2.06log(N). X} F
W25 AR R N=8 X 10° , H: M 2% H 12 (dwa, ) & 18. 59.

FER 28, e AR A ol o) M R 1Y 58 T
BRI T 4 PSR AR . 7R R A C o Lo 2%
HR AN SRR SR TR B R R AR A Y R R
5 e e BB B BT a5 b B B o (k)
a8 - T i A0 3 B 1 S BCA e SBRCR B Y

€))

HEMERECUON
. - 2E,
L(k)inl(m*l) (6
AL B RE R C 2 A 1 A5 R B0 - 2.

WARL.C<1,3FH C=1 Y H ALY MW 45 258 4= A

BEBLI 4 1 R B C=p= (k) /N, P B HEE
L~In(N)/InCk). % F R RKE) N, 24 p=>Un N)/N
BE s JLF- B A 01 SRR W] BB A I A7 A FEREALIN 45
HE R H P B 2 SR 2 T L E T
N LRMERBE RIS, VR RN 5
BE L I 45 AN [ o R 22 850 52 B I 2% #88 A  BR— A~ A 7
O ERZ NI DNE 2@ N T 21 % Y i L IRE Y A D
2.2 EEZMENEESS

I A R 1Y) SE T 5T 2 BT 22 S R R 2% 11 JBE 43 AT
FFA RN WA b AR S BH R
Baiidi i3 N

P(k) =ck* (7)

Horpr o R BN IE R R B TR A O3 A 0 R )
Aiv BRI “ TC 3 BE S5 17 B 5 T 56 14 Ry
AT A 1 I 285 1 B O TG B I 4 A ) A
FEORE (BT 3 %) 3 B85 L 4 B0 A 12 15 2 TR AT fE
PR A /0 i B A A BRI SO AR AE. SR AL

\’/\

Barabasi %4 H (19 BA #5811 3% 0] TG b JBE 0 2%
AT I 45 1 B A 1 ARG S % PR R % . BA Y
A A BT RN SR A

1. B BRI IR T 28 mo 5

2. A LA B B e s B Z LI 7 (o) BB AL 3E 2
m=<m, AP HRGEV om AARE S LK ;%
PR IFAE AR 7o) LN

[v |

ER

3. ks 2 HENE TR A N,

SR FH R BR 2 0 T 2935 4047 1 7 i T B 78 )
BA R (9 707 A2 % o= | o, |00 SR 0 2
FUAEN S IR

Ok, /3t = mk; | >k,
i o ER ¢ AT B A5 2 ¢ B A1 0 0 1
KR D by =2mt . T Ok, /Ot =mk;/2mt. i P(k)=

(P, (1)<k)/Ok Al 1% P(R)=2m"t/(m, -+ k* J)
WA & BERT AR RER 3 A0
P(k)~2m*k* (10)
B P AR S % A B T R AR T S A
T 2587 U B e TS ) T i 4 B O A A
zéi@%mwﬁ B 5 R [B] 1) 4 F 3 2655 S0 A L
TR EEEH.

(8

w(v;) =

(9

3 TEIE Web B 548 5 W 4
3.1 HHER

M T 38R R Web 174 59 8 58 140 A
AL S FATRT DX K P 5 SR AT AT T SRR e
.

e P — A B DU P A R E 24 A ] B
WA AP ES N U U =N; A M4
o H 5 P BT B i U i 4R 3R i — 2R 91 190 il 1) 4R 5
Wl W & H B—A%150 [W] =M 75 X 5N
B 7 Y I ) B P X I R 7 R SR B U X H
RN ] T A et it o

o. (UXT)—>H

—ANBEE WS E] T A AT A2 19 — 0 M 45

TR BB 4 SR TR D0 o 3 L 7 [R] Y 1)
UG B R I H 28, BT LAJE B X6 I il 114 15 1]
LS

an



6 1t Uy RS W6 Web [ 5T # DX 7147 9 SEIETF A 963

o: (UXT)—>W (12)

I B8 e T Bl AT U N XM B B =
(b)) Fon. Horp by AT B Be T WLk 955« S H]
PTG AR G RE. TR AP BT

R e, fEbj 3 WO = Db,

RK— et X]“Fﬁﬁl_llﬁ i’ffﬂﬁﬂﬁlﬁl'ﬂ%a_ﬁfﬂf?
HE ) It B2 AH [ 1) 190 3 B AL ) . [l s i S ] R
R (5 Bk 5 R[] i A 190 94 39 B 22 B
PLS Ui a5 0 b, B0 22 0l DXl P B D7 1]
AW Mk 3t 1 ) 3585 R Sk O 19 Il A5

f;>20, j=1.2,,M; fy., =0, k=1,2,3,
szzF—f’, j=1,2, M (13
V7RISR BE Sy ke (1 D3 A H5CR
di=1{js fi=k}s idk:M (14)
D) i SR IR 245 9 N 2 /\%ﬁﬁ
P(k) =d, /M (15)

3.2 ZWEESW

FRATT XA el o %y i P ) H B T T
Gt oy A, Hop gk £E T 2006 4E 5 H .7 H 4% —
JR) HTTP Prisl i, mrs mdk ™4 17 1050154 4%
W £ 1 0] 30 55, Ui 18] T 32578 AN i . ey & 8407
AP T A 5 TP ik A8 (] 9 3= LA Sy 2 i) — 4~
FOLJE#H BAEE AT 1641879 25 M8 1 [alid 51 » Vi 7]
T 31581 Mk dei K 23178 AR (ILER D) .

®1 RKEMFEABERG AT AZ—AHE

(/& B 1 [n] 8 B 800 4 s

KU JE¥ s 144 32t i P HEER HBl/ %
5 1050154 32578 8407 766744 73.01
7H 1641879 31581 23178 1356439 82. 62

PR A5 IR Web Je 5 A5 [R) 45 % A1 21 i
HEFE - o0 3t 75 1R 05088 0 245 R 2 LI 1.

6

10"’i 10"
B 7[
10" 10k,
10’3; 10§
< F <5 10
10z? E
E 10%
101; F
10
1007(‘)‘”””\ s L H\A w\?.mm . 10 "O‘mm I o
10° 10" 10" 10° 10" 10 10° 10" 10" 10° 10" 10
J J
(a) 5 H Hth (b) 7H %4

FL R U] Yl AR R T

H 1R LA o 9 4 P 5 5K 5 1) 93 2 A XL
XHRCAR AR A BB s I LR A O AT IR AR PRI
HA fe i Vi 1) 19 10 s 58 8% L AR /I o (B D5 [A) o
(1 EL AR K (2L 2. 4 CNNIC 2 A5 1 G2 i 5
i EF) 2006 4F 6 A 30 H 3R E M R ABOAE] T
1. 2342 . M3l S BGE 788400 A b ML A K2y
5450 T3 5. FRA1 B S A de e U7 1) £ 1) 0 3l A K 1Y
T3 Z— (£ 800 AW 3 ) 14 5 422 15 [ 1 00, & B
FER 2 5 A SR R 3l 17 ] 3 1 70 96 ~80 0.

1.0 1.0
0.8F 0.8F
0.6; 0.6F
ui H SO
0.4F 0.4F
0.2 0.2¢"

O;’T‘”””‘ ol vl vl ol 0‘ R I S
10° 10" 10° 10° 10" 10° 10° 100 107 10" 10 10
] ]

(a) 51 ¥t (b) 7H ¥4l
B 2 FH P U T ol 451 B8 AR 4
PR 7 R AT AMIE R T — B IR T

H?%IETJ1{T/£E/‘J4%I—JQ%V,\mlﬁlﬁlﬂrﬁ%ﬁ*u%i\g
O3 A BRI GE T2 R 030 2 ULIEL 3 RIAL 4.

0 0

10 g 10 E
4 r
F 1
10 L7, 10 &,
v v
~10 "L ~ 10 & “
~ ~
[ 10-'L o 10°L
4 4
10 ¢ A 10 ¢ A —
£ = v f VTV VY Y
1073( vl ol vl vl 10*3\ voud ool ol ol ol L

10° 10" 10° 10° 10" 10° 10° 10" 10° 10° 10" 10° 10°
k k
(a) 5 H ¥dis (b) 7 $hs

K3 s Ia] sk A BE a3 A

0

10" 10

0k 107 E
& &F
10 ? 10 {?
107:;* 4 107!* ‘!v
F v : N
10 il il ol ol ol 1077 Ll vl vl ol vl
10\'7 101 102 101 101 10‘ 10(} 10l 102 10% 101 103 6
10
k k
(a) 51 %t (b) 7H %4l

4 R U5 ) 0wk R AR A3 A

M35 B TR A G AT A e LA
FROXF PR3l T A 5 B A 0 A DA sk ] B R sy



964 it "

Hl

2y e 2008 4

BT I 31 R A A B2 23 A A 5 BRE A 0 A R #h
TR RAT AT R S SR AT ol B0 SO I A
ck7, 1<k<F

P(r) = (16)
0, k>F
X F= f1 o M 2% d e BE AL W o
r—1

SR A3 A0 BRI CEEA/INT ke 11 S HE ) R

F

E . -7y __ -7
P=3PUO~ | Plode =5
=k )

1—F 7
x=k
Bl 1 [ S k= F,, ) ) 3 A e )

F

(18)

m:M-JP(/e)d/e (19)
i e S 8 T BV
V,=M - j/ep(/e)dk (20)
B ECP D Y
E— jkP(/e)dk - 1;522—7 2D

B A4 P 3 75 T ol 5 T 1) B B g G A
F

JkP(/e)dk
k

q(m) =+
J/eP(/e)d/z

1

—2

7=

2

~

m —7+1 —7+1
L\—/I(l—F Y+ F }

1_F77+2
ST R RS R, 1 <<y<<+ oo B — 1
gCm) £ % (K 5) , Hirph M=32578,F=71960,7 k4
TR 5 A b A — A SN B R 2R R T
PIE s BA & AR R — AN T8 B BRI vk
A qCm) fh 26 AT & 5008 26 3% ) R 8. o, X T

V=2 KUl AR FR R B qOn) Jt— SR EH 4.
1.0
0.9H
0.8H
0.7H
0.6H

205 »—7r=25

22)

2041
0.3F
0.2
0.1
O — | il vl L
0 1 3 1 5
10 10 10 10 10 10
m
B 5 R N TS STk R

HRHE 2L (18) o iy S50 R AL K4 & F0 Py 1l LA
BRI HRRANERR AN v (E. B 6 4 T H
700 MEEAR ST v H MR ST A5 R X
5 AT H B W g ¥ 4 5 1. 7503 Al
1. 7334, BIVS2 56 50048 i RE AR 3 AT I S 8O B R
Ps (k) =0.7503Xk 7%, P, (k)=0.7334X k75"

(23)

2.00

1.95

1.90

1.85
~

1.80

1.75F 757 ==

577
1.704

Il L Il L Il L Il

M .
200 300 400 500 600

ST 8 SR e B A 4
B 6 R USRI AR 7 A B
PP SR AT O B R AE 4B 7R T XA — A
J3R = i AL 4 T 3l 8 K A B A T 3l B O R RS /N T
B AR X 2% 10 AT D A TR 20 I .

700

4 BRI M 40 5t

P % 8 53 10 265 g 0URE 5o 265 4 B o 4%
H1 P 28 AN [a) Ja A 09 1Y A CF P 35 s A Web 4y
S s HI S IE A% 8 [l 230 f 1y 56 2R X P R 4%
AT SCA AR I R B Ty 3 A R E
Hr— Y T A i R 2% AT RE A8 46 7
[ 24 s 22 ) PR AH O 2R R K i e

Bl 7450 T 20 M4 o #= IR ERT SBE 8T
BRI b 11 FR L HT A 2% I X BRI L L RT LA
BT EM Y o 2 8 B2 BER 4% o« 1750
PEAT.

& 7



6 1t Uy RS W6 Web [ 5T # DX 7147 9 SEIETF A 965

Ty SR I N XM B AL B = (b;;) o ] LA
M2 Al 224 F (25) 1575 5
Unixn=By.nu X By 24
Winn =By X Byou (25)
Unoon BI P REAR T S8R G TR I 28 s W
BRIV Sy D 3 G SO IR X 2% L Uy R W
FITC R B 70 301 8 S0 TP R A ) S G I 1) 4%
AR 32l B 5 SCOG TR ) 4% ) 2 ALAHL
FH P REAAC ) SC MR G IR 19 4 74 il 22 ) 1) 3 4 3R
B 18 i A 1 s LA A ) 110 A 2, AR B v
B WGBS IR R 88 1 g O 3l B 90 SO I R 4%
TR 2 (B) R 2 2R I A S A1 S BORH ) 14 P R
JI U5 1) JHC 0 AL 8 ey 2 WY JHG 98 LRI A [ iy D P
JIT G R JEE
H1 T P SR 4 B B R 5 Ok o A

0
1000
2000
3000
4000
5000 =

6000 [
i

OJ 1000 2000 3000 4000
n=6863, nz=8394411

Ca) Pt G ) SCOR B 199 4%

MNIEL 8 BT LU o 0 il 8 95 ) S OG Hk ) 45% R B
PRDGER T ST W 45 1 R AR R LR AR W W W, &9
BHOE 5 2B 5 0. 885979 Fi 0. 976503,

P9 25t T Rl B ) SO TR IR 4% A 4 2%
JSCORHR P 2% 11 B2 43 A s I

0 0

10°g 10'

10k v 10° v

P(k)

P(k)
s
<

1072;* v, v

3 v ';v

v v

k ik Vv - 4

107 M A 107 v v

; v Ve L YvVYWewWw Vv w

:V AaRAMAL ./ ; vy VYW WYWEW W w
107‘ [; HYHH"IW T )\ Ll 3\ i , 107\ 70 1l . Ll 5 Ll B 1

10" 10" 10" 10" 10 10 10" 10° 10

k k
Ca) B BRI SOOI 4% (b)) HEAR R UK Y 4%

O IR0 R P R S ) 45 1 4 A
Bl 10 25 iy 17 190 3t T AT SLOR IR ) 285 AR A %

AR R RME. AT 5 A 3K 24 /NE B0 R A
HEAT BT o3 A AR BT AN X 2% 1 Y R A3 AT
ARG B9 GE 16 0. 52 30 K04k A8 1800 — 73 ) 2%
AR T B 1382 AN, H M1 S ECh 6863 4, 3%
et Bk 18545 Z5. W) 3l % U8 ) S OG BE  £% Sy
3517"7 8394411 s FEMARDLHER ) LG HK M 2%
U 50150 - FeTI BTN 881765,

B8 25t T il e Y SCOG TR I 2 (A [&1) AT
PRGBSI I 45 A T 19715 A B 56 R 7 18 43
Aii L. AT LU H Il R P AR 2 ) A ) S Y 2R
IGAFAE. FI P BEAR DS ER T™ SCOCHR M 2854 — A AH T
AR RN TT B DS 3l A A B R B R AR A [ AR
fel I Web JIig 5 & 09 FH P BE. B T IRATT00 2% R 28 48 it
S JR S B X FR 43 P R R e 3 1 U ) AT
PLNIE , PRI B 8 1) 43 A 45 2R

W6%63><6‘%(3 7/\

200 400 600 800 1000 1200
n=1382, nz=881765

(b)) BEPRNG R SCORTR I 25
B8 )7 SCORHK 0 4% 1) 35 i A T G 21T 0 A 1

R SOOI R 45 9 1A o A P mT LB S A —
AL I3 A3 I S A

0

10g 1005
Y Fe,
10 g —2[ 4
10 E TN
SRR . S
L 1ok
10 3
;Ouum ol : o0 RIS 10"‘?0“”“ et } b
100 100 100 10 10 10° 107 100 10 10
BB TRAA

Ca) I3 G5 STk I 2 (b)) BEARMR) ™ SOk 2%
Bl 10 [0 3t B AR ARE R % B 1 LG IR 19 2% 300 AL 4 A

XJ 24 /NI ECHE 3 B ik R BT PR T X
DGR ST P 28 11 P T QI AR AR L T R I
R IR 75 V0. 1 s GRS O 4 A T N G
ALK 12.5%.



966 02 M S VI R - ¢ 2008 4f
[3] Albert R, Barabasi A-L. Statistical mechanics of complex
5 Q:él: _L/e networks. Review of Modern Physics, 2002, 74(1): 47-97
[4] Barabasi A-L, Albert R. Emergence of scaling in random
networks. Science, 1999, 286(10) . 509-512
i) 2% AVA 2% M A = l|
j;‘ﬁEE)tl:j{‘%% Eya ’ FH }i' /\@ IX_X‘] 'ﬁ E’J/\Eﬁﬁﬂi@b [5] Yook S H, Jeong H, Barabasi A-L. Modeling the Internet’s
O AR BE AR A AR SR B 4. B X b RO =X 70 I 4% large-scale topology. PNAS, 2002, 99(10): 13382-13386
@{%ﬂ'%j%ﬁﬁ*ﬂﬁ*ﬁﬁ Im é% : ﬁ[ rn_] }EH )i' E@ﬁ{ji }\{-@ [6] Govindan R, Tangmunarunkit H. Heuristics for Internet
J-‘—Xa‘éﬂ% 5] 2% ﬂ:‘ﬂ T I—EJ 3] ﬁﬁ EI/‘J ﬁf L}?\ J-‘— Xa‘éﬁ‘% M g% , :\%ﬂ map discovery//Proceedings of the IEEE INFOCOM 2000.
N N . . Tel Aviv, Israel, 2000. 1371-1380
TE BT H e P B PR 1 3l AL A 2 R Y
W 5 ’ g . S ; [7] Faloutsos M, Faloutsos P, Faloutsos C. On power-law rela-
> A N N X XX A - X ey 7=
g$1$/\@rxaéﬂﬁﬂ(% [y ““%Ef’%f& H 2 PR tionships of the Internet topology//Proceedings of the ACM
fl:jT:?E H MI&%%#X%E}% méﬁ%‘:\fj\ %Efﬁﬁpﬁﬁﬁ ’/fg SIGCOMM, Cambridge, Massachusetts, 1999. 251-262
2 Hj fﬁ% jj‘:?E [8] Tadic B. Dynamics of directed graphs: The world-wide Web.
Z'_(i%%i—\‘ T IXﬁJjZfHF ?:I > Eﬁ _g&;@%-ri—q%‘: Physica A, 2001, 293(4) . 273-284
ﬁE ’ﬁ%q%%ﬁﬁ%u :‘F&ﬂ\] ?ﬂﬁ%/\;%l\ % Internet éjn: 1:/4] E/‘J [9] Adamic L A, Huberman B A. Power-law distribution of the
world-wide Web. Science, 2000, 287(3): 2115
i > AL (2 8 ke ULt
{/\1£ ?[:ﬂ /fj[:/ﬂ:;djsi ’ Eﬁi‘m@u'fm i %%E'ﬁﬂ‘l&ﬁ@ HEJ [10] Huberman B A, Adamic L. A. Growth dynamics of the world
2B S £ 2 A7 o =) (S 3 =1 0
F SRAT g S B b 1 TS 3R s 1 R wide Web. Nature, 1999, 401(9); 131
W%%Eﬁﬁiﬁﬁﬁfﬁﬁ@ %*ﬂﬁ*ﬁ% }J\Hﬁiﬂﬁiﬂé% ’ [11] Broader A Z, Kumar S R, Maghoul F, Raghavan P, Rajago-
JEHF Eﬁﬁ*ﬁ?j‘j E‘J%@ﬁjﬁXﬁ Internet ff 3 %L % P palan S, Stata R, Tomkins A, Wiener J L. Graph structure
é&?ﬁjﬁéﬂ ﬂ%%%ﬂ\ E;: F blﬁ% E/‘J ?ﬁ fj] f_g HE ]%2'] E,(J %ﬁ in the Web. Computer Networks, 2000, 33(6): 309-320
. . 12] Barabasi A-L, Albert R, H. Scale-f hara istics
ﬂﬂ, EH FITF HTTP ﬂ}b}(ﬂ@ Web Eﬁ%%%’[ 3 Tnter- [12] arabasi ert Jeong cale-free characteristics
R . N of random networks: The topology of the world-wide Web.
net My 55 (% 5 B4 BCER 43 P B A R SR AT R A B Physica A, 2000, 281+ 6977
IEJ i E/:J %&ﬁ%ﬁtf"% ‘Iﬁ’: ’ /ﬁ\:ﬁ_} ﬂ‘j F ﬁ T Xj‘ ™ 2% Y}ltli A HTJ‘ [13] Newman M E J. The structure of scientific collaboration net-
22 AR AN Y A 1k works. PNAS, 2001, 98(2): 404-409
$;L ’ ’f% % Im é%éjgfm Hj H@%@%E%ﬂ\%}\%&é [14] Newman M E J. Scientific collaboration networks. 1. Net-
JEHP %;_-, S ﬁ?jjé% l:j M é%ji% Iﬁ‘ f'?ﬁ ’Hﬁ E’J W 9}(#% Xj‘ work construction and fundamental results. Physical Review
e = —] = —J 3R Y N =H - A
E, 2001, 64(1).: 016131
¢ e R A A B e HL T K] £ ik SR
TR L E’Jﬁﬁ Tu E],J I (%% ﬂ\ - 7‘:@ ’ %*ﬂ‘E %ﬂ\ [15] Newman M E J. Scientific collaboration networks. II. Shor-
SN o < . - >
WEEE/Jﬁ%‘%%ﬁﬁ&,fljﬁﬁﬁi%ﬁ‘%%?ﬁﬁ%IE‘I test paths, weighted networks, and centrality. Physical Re-
. YR A Internet BY 48 45 0 12 15 & B2 {5 B AL view E, 2001, 64(1); 016132
%AU E(J E%. EH L ﬁa‘u ‘H‘Eéﬁﬁnﬁﬁi E{J E&%? ﬁ{}g{ﬁ%ﬁ _II:,‘ Eli [16] Li W, Cai X. Statistical analysis of airport network of China.
%%K'ﬁ?‘%g IE y‘j%ﬁﬁ%ﬁﬁﬁjﬂ:ﬁ?ﬁt{’h? Zi lﬁ]*ﬂ:u EI/J Physical Review E, 2004, 69(4) . 046106
= ! PaSa gl
5 [17] Liu Hong-Kun, Zhou Tao. Empirical study of Chinese city
R B T 2R SR BL A T
He s ﬁﬁﬁjﬁ%/ﬁ‘ Aﬁﬁ/} ,f':' = f?%u HL%J : ﬂu ,ft[ He airline network. Acta Physica Sinica, 2007, 56(1): 106-112
% BT 75 435 v 0 R A B A A T R TR A A (in Chinese)
) 2 8, J V. o ) 30T 2 0 445 1) SERIE T 5 5 0 . 4 B
B O AXEMRAIEP.FIRIALTEAHEEL 4R, 2007, 56(1): 106-112)
i+ ﬁéﬁ?@f’%ﬁﬁ K 4’—% ﬁ:/@f_ 7 j'rl HE AR J"?l %A [18] Xu Ye., Zhao Hai, Su Wei-Ji, Zhang Wen-Bo, Zhang Xin.
. o Analysis on traveling diameter of Internet. Chinese Journal
8 IR A Bh L A8 e R T R
’ of Computers, 2006, 29(5): 690-698(in Chinese)
IR B X0, I3 BB, 5K SC% . 9K BT, Internet W 2% (4 35 [n] B
2 % X # oM. LR, 2006, 29(5) : 690-698)
[19] Albert R, Jeong H, Barabasi A-L. The diameter of World
[1] Strogatz S H. Exploring complex networks. Nature, 2001, Wide Web. Nature. 1999, 401(9): 130-131
410(3): 268-276 [20] Barabasi A-L, Albert R, Jeong H. Mean-field theory for

(2]

Watts D J, Strogatz S H. Collective dynamics of small-world

networks. Nature, 1998, 393(6) . 440-442

scale-free random networks. Physica A, 1999, 272(1);: 173-
187



6 14 Uy RS W6 Web [ 5T # DX 7147 9 SEIETF A 967

MA Wei-Dong. born in 1968, Ph. D.
candidate, associate professor. His cur-
rent research interests include complex
networks, pervasive computing and in-

formation sharing technology.

LI You-Ping. born in 1935, professor, Ph. D. supervi-

sor, member of China Academy of Engineering. His main

Background

The work of this paper is supported by the National Nat-
ural Science Foundation of China under grant No. 60272014
and China Academy of Engineering’ consultation project in
2006. The key problems of the projects are how to improve
the information infrastructure of network information envi-
ronment, construct information share engineering based on
Internet and data broadcasting system.

This paper presents the statistics characteristics of the
Web-visited bipartite networks, and projected to two kinds of

unipartite networks: the collective interesting affiliation net-

research interests recently focus on information share system
architecture.

MA Jian-Guo, born in 1959, professor. His main re-
search interests include network computing and active service
technology.

ZHOU Ming-Tian, born in 1939, professor. Ph. D. su-
His main research interests include distributed

pervisor.

computing, middleware and data mining.

works and the Web resource affiliation networks. The net-
works are dynamically produced in time series that are mainly
influence by user requirement collective behaviors. The sta-
tistics characteristics of the Web-visited bipartite networks
and its affiliation networks in a region network are not repor-
ted before the paper. The study results of the scale-free and
clustering characteristics for the Web-visited bipartite net-
works are important to optimize the topology structure of In-
ternet and improve the network performance and resource

distribution.



