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The Brittleness Analysis of the Traffic System Based on the Modified FAHP

RONG Pan-xiang, YANG Xiao-yu
(School of Automation, Harbin University of Science and Technology, Harbin 150080, China)

Absgtract: In thispaper, the brittlenessof the complex systam is introduced to the study of the traffic system.
Acocording o the hierarchy structures of camplex systans, we analyze the brittleness of the traffic system with the
Fuzzy A nalytic Hierarchy Process(FAHP). In order o describe the relative importance betveen any wo elements
exactly, we modify the FAHP method A reciprocal wo - dimensional comparin matrix of objective sts is estab-
lished with nine scales and a combined method of both the square - root and power isused on thismatrix o obtain
the relative importance degree order vector of the subsystamn of traffic systen by the modified FAHP. We find the
significant brittleness factors that lead o systan breakdovn and watch then. The systen brittleness is kept from
hgppening © the umost extent Thereby, a feasible method for studying the brittleness of the traffic systan ispro-
vided

Key words fuzzy analytic hierarchy process traffic systam; order vector; brittleness factors

: 2008 - 03- 21

(F2007 - 10);

(1965 - ),



1 , FAHP 13
1 1 1)
, ( ) ( ) (
7 )'
] 2)
1
2 0.1 0.9
1 0.1 0.9
(analytic hierarchy process, AHP)
S
TL Saaty 1977 , 3.
. AHP '
0.6
i 0.7
' 0.8
' 0.9
AI-;P 0.10.20.30.4
) 3)
( FAHP) Y. R = (1) : = an,
i=12 ,n, = (rn-1)/2n
+ 0.5,
1 4)
w = (wy,w,,  w,) T =

NP
35435 53

(0) T
W - (W] y W2, ,Wn) -
N

, ( ) ZJL_EZJ[EZJE

), 5) g =1/
R:(rij)an E:(ej)an-
6) A




14

14

A Vv,

(0]

W = (wy,wy,  w,) " ,

EanVnX1 :)\ maanxl

' E A E
aVnXl )\max
Enxny

€, N; . Vo
=Vo (Ve V2o 5 Vo) Vo I voll .
=max { %, %2, , M}

Ve =V /Il Vil
_ Vs
Vit =E
LIV o - vl Jl<e, 1TV, i,
)\max- Vk+l ]
] T
M1 1 Mes1 2 M+t n
V . n 1 n 1 n
ket Z MVerg, i Z Ve, i Z \4<+1,J
3
( )
, ( )
, ( )
[2]
, [3-5]

1)

2
1E4(E
SN Coll -

-

M1 TEREMBMRRENE
2)

0.5 0.9 0.9 0.
0.1 0.5 0.6 0.
0.1 0.4 0.5 O
0.1 0.6 0.7 O

0.5 0.9 o0
0.1 0.5 O
0.1 0.2 O

B, - ClC C){0.5 0.3
2 4y 5 04 0

[ 0.5 070707 0.

0.3 0.5 0.7 0.7 O.
By - C(Cs,C;,Cs,Co,Cy) § 0.3 0.3 0.5 0.7 0.
0.3 0.3 0.3 0.5 0.
. 030303030

B. - C(C..C ){0.5 o.i
4 11y 12 02 0
3

) :

B. - C(Cy, Gy, Cs)




1 , FAHP 15
0.5000 0.7000 0.7375 O0.662 ,
A.p o 0-3000 0.5000 0.5375 0.462 Erze Ersc  Erose
0.2625 0.4625 0.5000 O0.425 6) .
0.3375 0.5375 0.5750 0.500 Wra =[0.4369 0.1863 0.1593 0.2175],
0.50 0.65 0.7 Wrpe =[0.5365 0.28 0.1834],
B, - C(C;,C,,Cs) 5 0.35 0.50 0.6 Wepoe = [0.55 0.45],
0.25 0.40 0.5 Wree =[0.2702 0.2291 0.1947 0.1655
{0.50 0.53 0.1405],
B, - C(C,, Cs)
0.45 0.5 Weie =[0.65 0.35]
B; - C (Cs, C;7, C5, Cq, Cyg) = y WRab W,
[ 0.50 0.54 0.58 0.62 0.6 Wrote Wrnte Wrote  Wrbic W, W, W,
0.46 0.50 0.54 0.58 0.6 W, . ,
0.42 0.46 0.50 0.54 0.5 :
0.38 0.42 0.46 0.50 0.5 0.2344 0.1223 0.0801 O0.102
L 0.34 0.38 0.42 0.46 0.5 W = 0.0838 0.0431 0.0365 0.031
{0.50 0.63 0.0264 0.0224 0.1414 0.076
By - C(Cu, Ci)
0.35 0.5
4) : 5
A B
W, =[0.3250 0.2250 0.2063 0.2437] , , , ,
C B B,: 4 ,
W, =[0.4222 0.3222 0.2556 0 0O O
0 00 0 0 0]
C B B,: )
W,=[0 0 O 0.525 0.475 0 0 0 O
0 0 0]
C B Bs:
[1] FAHP [J].

W;=[0 0O 0O 0 0 0.232 0.216 0.2
0.184 0.168 0 O]

C B B,:
W,=[0 0 0 0 00O O 0O 0 O
0.575 0.425]
0.1372 0.1047 0.0831 0.118
W' 0.1069 0.0479 0.0445 0.041
0.0379 0.0346 0.1402 0.103
5) .
1.0000 2.3333 2.8095 1.963
0.4286 1.0000 1.1622 0.860
S 3 0.3559 0.8605 1.0000 0.739
0.5094 1.1622 1.3529 1.000
Erab 3) A-B

, 2005, 14(3) : 105 - 107.

WEIQi, JN Hongzhang, JIMing The Research on Brittle Catas
trophe of Camplex Giant Systen[J]. |EEE Region 10 Conference
on Camputers, Canmunications, Control and Powver Engineering,
2002,10(3):28- 31

WEIQi, JN Hongzhang, GQUO Jian, et al Analysison the Col-
lap e of Camplex Systan Based on the Brittle Characteristic[ C] //
2002 Intemational Symposium on Nonlinear Theory and its Appli-
cations, 2002, 10: 7 - 11

[2]

(3]

[4] , .o [J].

,2004(3) : 104 - 106
JN Hongzhang, GQUO Jian, WEIQi, etal Research on theBasic
Characteristics of Canplex Systam Brittleness[ J]. Joumal of Ma

rine Science and Application, 2004, 6(3):57 - 63

[5]



