$£38% F3IH T B OH I i 201242 B
Vol.38  No.3 Computer Engineering February 2012
s FEMRGEITHHA » NEHS: 1000—3428(2012)03—0265—02 XERFRIRTE: A hESHKS: TP393.09

FeT R I Y 3632 ) 4 A A

W, WEME, kR
CEMBTRZFHL BT EBE, M 730050)

W OB PR TR 2 T A S A0E ST R, A RER R MK SR, AR, i, DATEEE N AR, KA
WAES “ B8, SimfER “THR, Br2M i A E WAL, TR HEER, BaEHAF &/ R R A O B R 4, JFFI A
Laplacian $#iEAEL 05 %58 - R BSR4 W 2 A REANIE I Dl A3 AT S5 SRAE W, M RAE ol I 4 1 0 2 T/ 1 IR I B ORI T 45 2R
A, EON AR B B

R ZARMG; B ARZOEMG; TR S R RS

Public Transport Network Model Based on Bipartite Graph
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[Abstract] Some of the modeling methods are not very suitable to establish the model of public transport network of Lanzhou for the reason that
the real parameters of the network cannot be got or the method is with high self-complexity. A model based on bipartite graph is proposed, in which,
the bus number as the “top set”, the station as the “bottom set”, public transport network model of Lanzhou is built. A lot of data are computed and
analyzed, which indicates that this network fits with small-world and scale-free network, and analyzes the performance and connectivity with the
maximum value of connected subgraph and Laplacian spectrum. Result proves that the use of bipartite graph to express, analyze and calculate the

complex network not only guarantees the calculation result when the storage space drops relatively, but also seems direct-viewing and simple when

optimizing the complex network on the bipartite graph.

[Key words] complex network; bipartite graph; public transport network; scale-free network; small-world; network fault

DOI: 10.3969/j.issn.1000-3428.2012.03.087

1 R

THLAR W 4 K 5 AT R Z TS 5, B 2R S
A 4 1 25 MR AE AT AR AT B T A, O AE LA bS8 ST A B Y
LML TSR TR [ 4, DURSTRRI21% T8
i BE 2% B T B TAE 2 J5, AT f R, 1R
T AP W A A R

SCHRI3TIA N P A3 G 52 23 90 4 3 T AR A — 3 I kA7 5%
ANy ASCHESCHRI3 TR ST SR b XF 20 77 /s 34 3258 I 4 3k 4T
FERE, A P Ao S 1 X o 5 AT R A Sk

2 HRBR

AL 220 7 A L A3 ) 4 A, XY — Lo E AT 4 A

5 W 45 W Bl AT 152 Bollobd 2 Hi iy ER FEBLIE,
{HREBHES A Poisson 404, KXW T, KEAHMHY A
BEFRARAL, TIIXAE BRI 45 B AR ERA T RER .

R DL b 4 58 JEE 43 A SR A R e AL P A 200 (il B A 20 B MR
BRI (R, FEXF MG R A B T, B M % T
o BAREHM, RRERPOREREEAT 0 7. XM
BEATHRENREHE AEESFMBLEZRE.

{HJ2E, Hega KE A 2 Fn W 45 BEA 2 58 2 RpLY, AR
S22 HN )« Dorogovstev Al Mendes(DM) 5 3 P1ay P = Az —
MEE R MR R R M S (R J5 1 R B
S SRR ZE MR R 1Y ).

BhAh, A — S A BT, A SCRR (61458 i
Space L(SL)#1 Space P(SP)Jj ¥, SL M@ iE&E3—
BN AEENSH, WPHEERERR BRERRYB;
i SP Ji BB M S HREF, HERERE.

3 RRGHEN
3.1 PHBEKE

Wgrh 2 A5 i Z AREE S d @ U 24
WRRERE L. MEHEHBRERE L & AT
B2 A Mz ARG AP E, B

L=+ ! ()

EN(N—l)Z[,/Ec,#/dU

He, N AWM B MEHRFHREKERRA %R
R AE #4424 JE (characteristic path length)"),
3.2 BRERE

— e, BN FR—A R P LA
T RME, X kAR R R X LA R
Z LR TFAE R S E FAUS Wl BB AL 5L &, (k, - 1)/2 Z Lk
EXAT R i MREREC, B:

C, = 2E, /(k,(k, - 1)) 2)

BAMENRERABERBHANT ABLXALNFHME,
BB W% AR R
33 ES5ESG

W 45 H BT T A e B SBT3
B, EH<k>o SEAHLIN W 45 B 4> Ak Delta 43 Afi o T 5642

BEWH : HiltA B AREEEE Y H (0809RIZA017); 22 # T
AL LA B B3 H (0914ZX136)

EHEHA: SEIHA973-), &, @ B, BP0 JE
WA, B, ERMY; HEM. IR, P
WREARI: 2011-08-19

E-mail: jiachunxu.leo@gmail.com



266 o

L #&

201242 H 5 H

WAL I 4% 14 J5E 43 A 3 DL R Poisson 43 7fi o iIX IR RE Y kB KT
<k>Bf, FEA kB RIS ERARIEIEM

EILERM KRR RY, V250 M % 0 E S EA
¥ Poisson 237. HFHIH, ¥F 2 W4 R 4 A w) DA R AR
FRRE AR, FATThRERM%

4 BERIES
4.1 —IREEEED

WEERE®, ~AoBETRRA: 6= T.E), L,
VAR 2 AR AR E=Lx T RiMES.

B —ATHE G = NE), B RE SR E IR A
ML, AR “THEBE”  (L-projection), i G'=(LE)
HTE G WIS, HuvET E', HHMNTE G b
u,y # 5 F—AT JHEE 1.

— 7

1 2 3 4 5 6 7 2 6
B1 —HERK “THERE”
E—ATHEMN “THEEE b, 84 LEVHEH
P T R R, WA e T EL,
4.2 AZEREE PGB R
SEHEMB A EMN T ALLBEML, ANFE—&K
ik LRETA M AR AR — 2K, B RIS ‘T4
7, RALRBHGHRSE S AREE IR, ME&kmsh
“EHEN R, —ANRBR RS R A C BB R M
HRHE 220 17 A58 B R (5 B, SRl A3 491 AN AR
1031 £l — SR IEIAR AL
WR AL G R Z R R, WA DLERaA 397 A1
F 4466 0 E CTHABE. STHELE, BAT A
H M, EM% B AR BT, X P8 T 3B DA
VG BORFIRE M %o
BT 43 A RO 52 0 E b A 3L A8 W 4%, B LA AE
“FTHEBE PSS ED, BARKEHBEMR KL, D2
T A SLAE ML A 1 BES 16 BEMREBET “k
" 5 “Hiel”, MaHBERENRLE 2.
! 16 KA KA
— O—0O —>
s s
K3 ey
B2 FEEINHBEESE

5 W%aHr
5.0 AZERSE /MR AR

/INHES I 2 R 1 BE B A R P R KR, URA
B BT R BN WL o T Vo 2 T 3 A ) %
HEE, TIPS REKE L~2.400, RERH C=0.797.
1S ISRBTM B b, b db O ST B 8IS
4 FLAT /NIRRT

#1 BRTHFIBRBRENRRRRILR

W W % K/ N [ 4 3530 E FH BRI L RERYC
Jexe 6 235 431 864 2.928 0.736
Ho 1 404 59 163 2.651 0.720
BV 397 4 466 2.400 0.797

MR LT A, = F 2 AR K B AE 2.40~2.93 Z ],
WRLR B T34t 2 B AT LASIE H i, =Ho Rk

RYHAE 0.7 PLE, X0 4 e m R, SRR
BERE, P DAL 44 £/ S R
5.2 P4 Hy T BERE

P9 24 v 3 BE R340 18 DT A e B PUSRARR  P(k)
T R — A BEHLIE A BT R BERR TN & BIESR. B3 O
ZMT AWM FHREE WESE.

10°

o
o
107" F o
o
o
o
1072 —
[e]e) (o]
o o
oo
107 L
10° 10! 102
k
B3 WREAH

A=A REREE P(k) o k™" TR EA, St &) &8
H— P RAGFIRE O 2.34£0.204 4, WWARH 22 M A2
M RS a R .

5.3 M B

HEREZ LG, —A S DHILAT sl & 4 g
W 2 3 3 1Y 5 22 RO R A O R SR A W Rk A, ax AR
WA= RERRN, BAFBEMY—Bo R MY
P 1 5% o

) B 55 FC 38 F B W MCRUSR 377 W 45 [ B8, 3%
B MCR &K

M=NYN (3)
Horr, N RS 9K RE LS S W 4 R GE T T R A Y
FAE B A RBM G PR B R BN IEE,
DI DA A3 AN A 45K 2R W, DT 3 30 190 455 95 2 £ 1 P B9 A o
AE W 45 % B Wi J5, w1 DAFI A Laplacian 33 3R 43 4 9 4% 1% 8
H L.

BMERE G=(V.E), VERNEHHRES; ERR
HHNES, HERERSEEESNIER DGR AG).
MIE G iy Laplacian 4 [ € XK L(G) = D(G)-A(G) . % 0=
< u, 2B G Wy Laplacian $$AiE{E, Hr, 084
BERE G TS B 2 BRTERR ML
o X P4 R b (R TR iR, % BG4 3R B 51).

#2 ERBGHREEHLI X 4 B R wxy L

Sy <

&Rk Bl BL X i
W RANE KRR M Laplacian SEHk: M Laplacian
FHAEM FRAEM
1 3.734 1.000 1 2.400 1 1
5 4.403 0.972 6 2.406 1 1
10 4.513 0.897 15 2.407 1 1

Wit 2 BRI AE R, WRRB R R
BEALIE R A, 0] 4% B B LR A AR AL (M~ 1); BR1fd, 40
REBENRERRIE A BRI A, MCR 2KKTHK;
W MO T B9 £, 4 0 B9 Laplacian 3% AN 40H 76 AR i
Wi, B2 WSK BRI o F AT DA T A A 4 5
BEALAO R IR H R R, XS Bl A R
591 o (F#58 269 I)



