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I B ER R R R, R, AR5 IR0 P 2 A TR R A B
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R R 21 MR EENF NP Z —, EFREAR. TR, #&
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RS FIRL AR SSZE DR | AL 2 SRR T A 58 A 0 F R T B R
I, BILFE Web of Science U ZRFIHHEE, A 5XT 1998 4F LI B2 42 M 45 BF 5T
SCERIEAT T 8E1t, WAESE R 2 M4 T 2 i+ L4 ok &2 A2 PEAF 58 B B i O [6)
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ANFERZ MG | EHFREFRIT, FIX LU 2E IR 2 M 4% SIS ST th 2 R BR T
B SO UL RE 4 i [0 377 M T, 1 A A 1 AR 24 PO 4% B8 ) 7=
FiFIF R AL B B BIFT . P 4% I 4 B 200 T 3= b # st TT LA
AT 4 S5 M S5 25 SR R B A5 o Z B MO AR AR . MIE I 2906 %, aT L)
B RE PV S B AL AN EE Y 8. FTRL, SR FAE 2% 2R B B 57 7= b 45 4 LA 4
REFIS AL L,

1.2 AU 5L A

1.2.1 EXANZELHHARIR

IRRGNER— TS B BT 20 40 90 4R4%, T & 24 4846 I BF5E
SORRGRIA BT RATT GG T 90 4EAR I, AITAM, BRAE% R MM E
HIIARZ T RGAUR, IR T RGNS 8, 0T RG22 BB B AR X &
MRBUER AL, WERREAUMEIR— N ERME, BRANERREE
B — MBS HTIR MRS E R, YRS RARLRENE, M T
XA RGN TR, SRV L AR SR, BB S — AN R4
AR B LV P2 G540 I 4 F 1T L 2437 A — Ak B A 22 R
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HIRR T IE K R G etk , X B 22 MR A& LT LA,
1.2.1.1 EA&ER

20 40 60 4EAL, &) F FIEF K Exdos Fl Renyi $#2H, FERASETEIZE, fEH N
ANV R BB — 4 PR PP DA RE AR p BEMLIE B P P R — AR, W
HWALIE B ER FEALEELRED (FFR ER BEAY)  ER BERL 5 00 B AR A #A 53
i, EEAR/NIFEEEME/NYFEZRE (Erdss and Rényi, 1960) ., ER HH
R, 20 42 50 AR AR E] 20 2t 90 AR BIRYIE 40 4B, WA#R X
T U] 6 KRR I 44 = B P 3 o 5 BRL T 5 ik 25 BN 1 32 O B ML IR O 4 $ i R ok
iR, BRI R KR R 4 (14 T8 1ot A2 v A I AR R S8 2 BEHLAY . EL3 20 fiE
40 80 AEACRI, M TFITENEIEAEAZ R ERRE, REERITRIR
BB R4S S REALA S, TR BA A G TR R 2%

1998 4F, Watts Fil Strogatz KEZT —BIFRIERIESC, BB T MEREEA
f WS /N FASERY (faTFR WS ASEAL) AT ST T I A AR A ] S B RLIU 3 B
SERRBEDLIN PN M 2 [ B 5 4, R BRI X 48 ] LG G “ B34 48 o 2%
AR ELEE , Zoad 53% 19 I 45 BE AT UGN I 48 — FER TR M RS BE, RIS SCAT LA
GBI 45— R RAR AR IE AR B . AT A 2% A X R8O A I 28 Dy /) e
RiZ, It HIEB T 7/ MR R4 B 3 S 5 SR | ERpit R KR
SFEERE ST, TERB AR E A S, (B2, ER BRI WS BER Y 2 5 A
S5 Z I MEEAFLRT, FIE TR X e B W 28 BA TR KR R BR ¥

1999 4E | Barabdsi Al Albert 1@ 1 Xt L 528 G S VEM . 7 4E A1 3E E 48 H ¥ )
Pt o) S K RUBENLIN 45 (B X K B, 12 2 2 M 4% BA KRB & JE A 42U
Ve, BIZHE Ze W2 B s B AR A Pareto 2045, FEHEELAG FEALBE /04 1 28 Bk A
ToAREE R4, B Barabdsi-Albert P28 HER (faj AR BA #551) | BERE —THEVLEY
TCHREE 4557, Barabdsi I\, G FIERALE R R IF 2 E R RS0 FRFE,
FIERD MG th Mg (A ASAS) FifeimMas, W Tohs B M E
B R AS AT BB

1.2.1.2 SKIERAR

S22 P 4% 55T iR O BIF 5 2 3 5 23 AT B S 1 5 I 4 e T B 75 B T A 3t
M, BABEAE T /MR S A TOAR BE R4, T ELitE— 20 ) 1A E A T S A
FEE PR PSR PE I 8RR, [ SIS 223 R S S PR RS 2E AT T KR )
SCUEMTSY, GEREE R SRS . TTHER | SRS KHLBLRK . B A
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BERIEE R 2555 . N HATHIBFGT R R, 2B PR W 2535 177 — SE 2L [ i 4 40
Rl AR EA B 1 V- S5 B o A v A SR AR, T EL R 2% B R R R Y
MBS, BVEA TORREE MR (2585, 2004)

T k20 I BRI B 45 S B B SR S RS, S EORR T A 2 [l
HISRIE, BIARAUE, K& SCERBFGE T INALRI2% (weighted networks) HIZEi14)
Pro L L, PR S EAE A RER AR, BERTIIEEE
AL, It e R, HHRBAE RPN AR, RS EM
L, BEUAERRE R NS ERABRE, BM, &R S %
PRI (I ; TTHEM T, BPE NN E R B EERES,
AR 28 P 38 T3 7 R AR5 4 i N2 AR A B o s AL BRI T EE R4, T L
VT AF R R A 22 1) B A BUEE A 0 245 S IF 1) 3R A5 (e 75 B 58 AN 28 190 4% 1) 3 Ak B T
AE. 8 1 X SCIEBAE A, AMTEBM TIRZEBMI L, Ui s
(degree) . siAL (strength) FIi1AL (weight) 07 P TCHREESRRIE, DA K FIA
AR R4,

1999 4, Barabdsi 1 Albert i it R £ ML 2§ A 25 4% W 4% SCAY URL FF 2 7 B i
PERITTE, KB TR EE A FIBE H B2 ER 348 Boltzmann—Gibbs 4} 5E £,
AR G 9 BE AL IR T 000 B A S0 A 25 0, AT A 7E BEHL IR A 700
BIAH R A, AITPFR KRB, AR B F 8420 19, miA B,
BIEE K 9 B AL A3 K 10 A5 B, PR B R W R A BAER 2> (Albert et al. |
1999) ,

2000 4, Jeong %5 R GUHL LB AN AT T 43 DNHLUH AN . Mifi]1% IR
XL R AR AR A R KR, HEEARFEMRINIE R, N T
IF ST AR P00 4% 2R B X /INGEHR ) 2 0 A 107 L T R B T T 3 R 1 3
fRB 2% TR MG, M ERMS M, kA RHLhG, R
PR ERIT YR EIRAE ZE, ITHER T Johr BE I 45 22 5010 0 Bl L4
RAHEHTME (Jeong et al. , 2000) ,

2001 4, Newman f& Bl Erdos $0Q Y F BEilE 52 RL 22 DM E W EL A5 /) tH 5L 380w
(— MR MAIBE B 6) FICHREERRME (R I FR JF R AS 52 4 5F Pareto 43
i), TEHIEHFFE TIXFNE S . EBA2 . MK EE . EREZH . P
W EFFE (Newman, 2001)

@ Erdos Btk 7 —MECESAE TR 715 Erdos BIIERUE . Erdss B9 Exdos 504 0, 5 Frdos 24
KAAESCRINIY Erdos BN 1, 5 Exdos BYRA GRS G 1E R £ S0 AN Erdos 08 2, DLHSHE
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2001 4F, Liljeros 253 it P58 A1k 56 2 N 0 Jo bR BE R, IE B AT 14 1<
FIE 8 (1) A TOhR BE I b, [RS8 0 rhuc 19 R 2 i AR KRB 130
Wi AN 4, &5 SR A A K A A I AR R 2 2 MR U 32 Bl B RIS R 52
AJ e BH 1 AL Y PR AL R O BB R0 J7 % (Liljeros et al. , 2001)

2003 4F, ZEHRICHIBRCRAESTHT TR S/ M & i oe B 5 -, REL
L AT 53 A Il Pareto 434, 3 — A5 BN K 22 55014 AL ) 2% F A A S
HAEPIIERX (Li and Chen, 2003) .

2003 4EF1 2004 4F, Latora Fl Marchinri Z3 %1138 T4 %0t 1 2% PO HE &, 155
T REMSA TR BAEM BT “ LT/ MR XS (economic small worlds) ,
FEXF 2 4% $E W4 T A5 W 4% Flz b 2% 4T T SEIEAF ST (Latora and
Marchinri, 2003; 2004 ),

2004 4, Barrat S LA IRHLI NS FIRFE R SMEME 0 E], FEAE 4T T AL
ML B GEt R, TR AR IR R BORAR I Y s T BE T R B AU 25 v, HATTAY T
YERB], ES M2 RCE A EAR SR Y S Bk, O HLY A AR 2 (| A7 A
MR SCHS (Barrat et al. , 2004)

2005 4, Macdonald S50 T 2RI SEUE TAE, A& PUAE 32 B ES 4% M K
FF TR BRA I P 28 o R AR AETE T i A A M AR M DG R . IX S5 SRR I 5K
P P 4% PAEAE B R8N, BV 482 B K 08 8 7R A2 L e B T R, X
S SR A AR R 45 1 AR T AERRE T T SE 94K HE  (Macdonald et al. , 2005)

1.2.1.3 jREEE

1997 4F, Ball 55 (1997) 5 1 1EBA W2 IR & BFRE 24T AR BR 1Y
WATIR (SIR WATIRARLED) 4RGN, PIZTRA M (two levels of mixing) 43 M4
JRFJEER, H XA R T “ KEEIA (great circle model)” , B LAY, i
BN 752 2 2% b BEAL R B 5T 10 50T

2001 4F, Kuperman F1 Abramson BF5% T it 47 76 /M A 48 L 3% 470,
TR Y RIEFER TS E p 2R, SIRS LAY 2s iR B WA I B A~
[FAIATH: 24 p (E B INEIEHE, ARE  Jm I e Sk — Bei ] 1 LA
K IHee, A7 Hp g R e A% B B B A 2R LR I iR ( Kuperman and
Abramson, 2001) ,

2001 4, Pastor-Satorras F1 Vespignani Xf 5.1 X o (5 B & 378 3647 T S 3E 4
Br, BE—PEN T AW ERRE TR AR (fRIFR SIS ALAL) | iR AL
BB R Y37 3808 537 T JohR BE 2% L A5 48 R . M T THEBR T
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— AR EENHE I, — IR R4S L AL B 1 AU RO F
( Pastor-Satorras and Vespignani, 2001)

2002 4F, Eguiluz Al Klemm #F— A58 T HAT & R BCFIARIC TR & PE ) Jobs
JEMIZ | SIS R BEAL AR I A, & B R ECRIAH O TR & PR RE % — 2 1 JE M 1 1l JC
FREE M5 IR B LTS ( Eguiluz and Klemm, 2002) ,

2004 4 Barthélemy LEHE Pastor-Satorras W48 1Y 3ERE_E3E—E0FR T8
TE4&AT R, & BRJGHR BE M 4% - 19 955 B 1% 36 £7 76 57 J2 ¢ P (hierarchical spread )
( Barthélemy et al. , 2004)

2005 4F, Newman #4051 & 446 T AR EOCEK ARG 3 AL H7E, KILRSE
HAEAEATR 3 J14A0 (Newman, 2005)

2006 4F, Gross Z5HF9E T HIE MW M4 (adaptive network ) IR EEALHETT M,
R TIRFEERE P —HAMA | BATIS | IR5 KNG AR R EL . i
TAER, i B AL R 55 4 548 (4R ELAE FH XS ) 4 45 440 1) T AL s 7 A4 H O 3l )
R B3] o EEAIEH (Gross et al. , 2006)

1.2.1.4 e

ATAT T BE ) 45 48 AT LAAR 32 AR >4 O 55 s i R ATSREARZE T AR, X AhAR ek
VR BN RS TOhRBE 4 A S A B b R, BT
W2 BE A A — A, AR MR AEAAT 7 AR O AR IR R A 1Y, IR 4 il B
B ATRE R AR RN BRI ARG B b, EJR T AORT 455 0 A By
A VEFEA BRI, PSS R ol — 8 Bt (o BRI A 05t . A SRS A A A DKL
Hul AT L, H IR RS A I O T AR S A AR R R 26 B REAR P, BT
T, JObREE ML AR AR IR TE T A M B AN A T

2000 4F, Havlin 2EHF5E T W45 X6 BEBLYE 19 20RO AR P, IR 08 F 45 2L
JEAT R P (k)= kM TCHRIE AT T, AT TS & IR 2 S Br R 245
TR B LRECR/ N5 3, KRN TEis 201 SR, REAFERA
M HIE S (Cohen et al. , 2000)

1.2.1.5 PEsEH

{EUR TR A 0 58 1t TR HE I 2% 5 AR AER B A 2 — o M BRTCAR
Do 245 o A M AR A — S8 LG Y RS, RES AR DR S 2RO LG 3 8 1Y 3 K
At

2000 4F, Albert 3545 22 551 AU BT AE 45 I 465 7117 2R ) BOki S8R RE S P 445 vk
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MATIRFGE R BT AE | PRI Ft 2 00 28 1 40 i Do 285 EL A Al s R I 4% 58
T IO BE R 4 LA SR R AR M M X — 2 W 5, B3 o 4% v o7 A )38 A RE
AN — BT SR R RCR RSN, H2, X EE R L% T B SRR ME S , X R EGE
T8 Y A2 28 £ T 8 B IR 2L 1 ) W 2% 5% 38 PE 9 o0 9 &L (Albert et al. , 2000)
Callaway 55 & BN T HREHE 2L Pareto 4347 (9 8], KZH A 18 R /NTE JBE o vy A T A 45
Mg 2z G &M g5/h . FFHEECH 2. 7 B9 Boltzmann-Gibbs 7347, K% 1% W EA
e e BE ) T 5 5 R Bk DA T 58 2 s IR KL, S50 FAE LA A R i
17 W 2 rh i BROIR S f K 3B 15 %42 (Callaway, 2000)

IR — T TR S 7 Ml 2848 v B A2 0 7 Ml B i ST AR SR AR AP RN SCRFBUR
3 — 77 TR SR 1 247 7 b 45 78 T 25 F9 S B i B o) 2 A SR BUR A B4 e =

1.2.2 P EZEMENFRIVK

B2 M R B TR R R E R NS M I I 5 B AR PR K
HERRG, Mt ZGEUZE T KRS, RERGREEHSMHEREN
“PIZE” INLARE BEREIR . 77l 52 2% R 284 1 2 7 bl 1 B £ R 4% A L SRR TR B
AIRIZ , R P AR PR Z R & R OC R i, =l 2 (6] (A
VERIRURT LA & A S e 2%, Tl 52 2 A RIS, BB Rl i R E
B bR R 2] 1 W 2% O AFAE , HCRRME RS BRI | RS SRR N 3h 1 22 R R4
Bl B4 W 4% B A REE B ¥ B 42 (average path length) . % B R %
(clustering coefficient) . B (degree) SPEE4rAi (degree distribution) X =~3E7
WSR2 1 5 52 2% M 4% ) AR GE A R AE N B PO (centrality) | A48 (be-
tweenness) | 1% %0 (k-core) ., JZHKLEM (hierarchy) . #tHI45#) ( community) |
JEAHKNE (degree correlations) | #RBEAHEM: ( clustering-degree correlations) %)
B 5 52 A% I 28 Bl g 2 R A U] B 28 8 I 4% B W FE M (reliability ) | R f T
(robustness) . f&Z#EM: (epidemic) FEHM: (synchronization) , 18 it 43 #7 HAFMF
Z I R 25 B A DEE R, R R IOR R EL S R G R L | AL R A Eh )
o A, PR ES A SR B B XU B R

MEAH, X TERMKBNHIRCEE S T KPR, Hfgt
RGP AT R B, TR T — B AR HESE , R8T & 4
K2 AT ST NRNBIE S i, A8 s 7l A0 40 s A AR IR SR T 8 T
B, AR 3] H AT k77 Ik P 45 0 BB 5T R 40 =26, 40 SR 7 b 45 4
2 P FER LR A VEMI LS, X R4 Y S AR R E A
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