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1.2 EREME

H B 4EL " (intuitionistic fuzzy sets, IFS) H 1986 4£8k Atanassov &£ H LA, B R EMR L M5 2|
TI A, ko B eHaERE e ARBENERBER T HHERAHERE . NE
BEEMHERBETEZNEEF X ELBAHERS BN EAHRYEIGES.

EX1 ®BX=Ax,x, >z A—EEEEG M XFHEMA = {((x,ua(@ () |z € X} B=
HAMKARX ER—AEREME. HPpa: X > [0,1] v X~ [0, 1] H XWRBRE.H 0L
pa(x) Fua (@) <L pa (@D Mua (D A XPLBE2 BTANRKBEMERBE. ma (@) =1—ua (@) —ua (1)
ma ) RERERE AP o WEIETHE B (intuitionistic index) , B & = Xt A BIL B R JE (hesitancy degree) A
—FE HF o< (o) <1,z € X.BEWa= (urv) NEEEMWEH p. € [0,1],0, € [0,1],0<Z
pe + v, < 1. .

EBX2 ®BX={z,z, ) A—EBEEGABRHX FHEREHE A = {(x,ua(2) wa(x)) |
z€ X} yB={(zoyus(@swp(@)) | 2 € Xtsyma(x) = 1 —pa(@) — v (@) sp (@) = 1 —pp (@) —ve () , U EH
WHEWE AB ZHEMEEE X R d(AB) =] pa—pp |+l va —vp |+ ma — 75 |

BX3 Ha = (pasva) e = (uesve) AWATEREME .y IRKT 0BT Mo +a0 = (ua +
Moz T Mol o2 yUa U )oY = (1 — (1 — g, )7 00).

2 BRS5 QoS #iik

QoS %k Web IR W RS RER M, B Web RS MR F A T/RESWER. AT 7T A TR
P SEFIfEE B 5 AT EDRHR RS . X R FIR A R BT Web 45 B9 M RE.

DAt & P iR B Web R 5 B FAT RIS AL 2) o1 FI#E AR Web IR 5576 — Be i (6] P9 0T A A9 HE
DA A RIS PR A LR E S T IR 55 R 98 R B R B0 S A AR BB L. 4D R AE
&R WIRS A RER RS & B4 RS A F R, 5 EEE . RERNRSEREFERARS G, RS TE
P M 5 BT A

HETZET QoS WS FEERMBRFAARS RERBEH USRS, IHBRRCAEHLE
BRI & R QoS HMRMTE R, W E XM NIRRT RS RBERKEAHANGER. ERETH.3
BEPEF T, RS M QoS BHRIZLLEFIE RS, IR QoS WHRRE N, A 30K QoS Bikah
FEoaAY | X (] B A0 5 B

725 OB i 0 AT A FORE o B B ER A X T AT SRR A R, o T A B S S R AT IR ST B AR e
78 SCIA A 5 T A J M3 B R A X (R U B (E O i) 28 2 ol X IR g b PR T PRI 538 BE R A P X AR 55 7T
15 B4, B — 58 BB, B B FROR 918 F BUBE A SOR L E SO (e Xt 4 R4 4 807 . F 7 . — %
R, EMRELANEESTH—ITTER.

AT XU EEXHREE QoS RHETFH, MO HHE MU NGE —~HWH BB A A XE—HHEML N ERHE

%
W R BE A E R
fi = Qugsvgomy) = (gy51 — gy ,0). )
X Jr) 2 50 e Ay D SRR 4K
Jo = Cua vy smy) = (g1 —dy a5 — ). (2)

EEAREE SR ERE RS .
L = {(1,0,0),(0.9,0.05,0.05),(0. 8,0.1,0. 1), (0. 7,0. 15,0. 15>, (0. 6,0. 2,0. 2),€0. 5,0. 5,0),
(0. 4,0. 4,0. 2),(0. 3,0. 55,0. 15,), (0. 2,0. 7,0. 1), (0. 1,0. 85,0. 05>, (0,1,0) }. (3)

3 QoS BMNEBEFHHIE
1E T W SR8 e 7 XF Web 45 QoS Ja b i IR AT R AR T 19 » L9 — i 0 S OLBEMT ¥, A 7 9 0 47 o
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B QoS &M A E K FR. A XM A E R4 #r P! (Analytic Hierarchy Process, fij#f AHP) 1 t 3 R B

QoS &Mk Xt FI 7 M9 QoS i 4 1k 17 4b 2.

$§1 W@ AHP %El@ T = (tij)an’ﬁEF‘ ®1 RENEX
t; RAATLER MR MEBHNEERE. HE s B A X
= . 1 1 ERFA TR, R R EE
R 19 WBIFRER,t; > 0,2y = E;stii =1 3 ERFATEML NG EREE
_ . 5 ERFATEML HELEEYBEE
F1GEH TR E L. 7 L L e
$B;2 t AHP K+ 80K /M Xt 9 HRFANTEMNL HELEERBREE
B R B T R o B AR A A 2,4.6.8 0 LRMBHBI H 8
AR B E R & o W RHE, HEENE T
EHNERT.

" n n " n
w; = Httj/z Htij.
NV j=1 i=1 i=1

_ N (T,
o = 2

BRARFFAER MR (5) it .

$B|3I —BHELE
@O & —FHMIEH C (consistency index)

Cr = A2 T Sy UG

@ HEFEHHEYL-—FEHF R (random index) :
TR 1 ~ 15 B0 EETE S HHH 1000 AT 14 BEML— SOHEHS 47
R2 FEHEN—BHEEER

YK 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

R, 0 0 0.52 0.8% 1.12 1.26 1.36 1.41 1.46 1.49 1.52 1.54 1.56 -~ 1.58 1.59

@ HE - H Cr(consistency ratio) ;
G

CR:IQ_I.

2 Cr << 0.1 B, TA A 0 T 48 I 1) — S0P 2 W7 A2 52 14 5 75 U U2 0 51 BB 4 3 2B .
YA T BA— 80, WSS T RORKRHEEXT R R IE [ B o 128 QoS RIERMER F.

4 HR% QoS MERERKITIE

BRAEBE n MIRMEMBIRE W = {w, »w, w1 AT HEAS QoS HHAERMZER ,HEX n A

HZ 45 ) QoS T REHE .

FB1 BIE QSBUEWRERRKEN Q= (¢, ws K q; BRE: MRENE; T HEREMRE.
% i /l\ Web ﬂ&%;gx: QoS %ﬂ—_\‘j‘] Q(Wsi ) = (Qi,p vQia vqic9qi,r 9Qi,m) 9%%”4{%H&%B‘Jm% 9E’TFH'E:E » ij}i[i, 9Tﬂ$

HREE .

HE2 MBI RERE QHMEMER = (r;).xs. QoS & M4 Jy &k 22 B A1 ALA BY , B4 25 B 98 4 HAE M K i

B G0 EY R A R T SR 5 A B R (R BN B A A A S
X AL i 2L A6 bR TP A R AT R R A Y O

(1) ¥Ee B EE
ry = g5/ N E(Qij)z;

(2) X[a) B 5{E
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=4/ Z‘<q”>z oy =i/ Zm)(qw. (9
X#?ﬁﬂiﬁ?’éﬁﬁﬁ%%ﬂﬂ#ﬁ%mﬁ%ﬁ%.

(3) B EISE
- NZ @)
= / 5 > q} / / > q] D

JE R SCTR A(D ~ (3) g— %ﬁﬁﬁﬂ\Elﬂﬂﬂln B RIS E AL B S W E R
ﬁgy&%ﬁ&f} C= (C D x5 «
SWI o ORISR C 6 I AR R 5 HAR A
BB AT = (f el ,eocd DL RBEMBN A= (Tsc 5 0c ), HH C (,uj 9'U+) = (mja)sui] ’

m.im’;-)’i = 1,2y 5m3) = 1,2,+,0,¢f = (‘u,_s'vj_) = (mlnﬂ smaxv_ ), = 1,2, ,n35 = 1,2,++,5.
i ;T TR

| OBMa HEAFEXNTE. AR KA LR

(4) KE BRI

Xt T 1F BEAS f# A K @ S BR R BUN -
mmmmlc —cf |+pmaxmaxlc —cf |
gj’ = -t 12>
|c]—c I—l—pmaxmaxlc —c |
ST REBENIKERBRAR N
min min | ¢; —¢; |+ pmaxmax | ¢; —c; |
& = ——~ - . (13)

| ¢;j —¢; |+ pmaxmax | c; —c |
ﬁ@%%)‘( 2, | Cyj *C;‘F |=|#ij _#j— |+| Uy ‘“"U;r |‘H Ty _‘Tfj— |9 | cij —¢j ':|#ij “#; |‘|‘| Uy — U; H"
| 7y —; \9P ﬁ%%%ﬁnﬂ S [0,1],—&3&@;;% 0.5.
$|S ITEEHRNTIE. BB REKE.

5 5
g: E&;‘_wj’l':1729"'yﬂ;&_: Zf;w;,izqu,"‘,ng (14)
ji=1 i=1

He w, HH 3 WHER QoS RIEMMERT.
S|6 HERH RN T IEFRAE A AR X BB , IR I8 AE X R B XS & 7 RHEF X SRR E R,
Xof B AR 45 B QoS M BE#LL.

a:g—fg,i:l,z,---,n. (15)

5 EBIEIE

YEMRS BB B, P EE 4 N ThEEAE IR Web R4 W, . W, . W, MW, . AT #—# A B K6

B4 , A SCF B B SRR K B KB HT 0T H QoS BHEES, K a1, Web RS QoS /& a0
7 3 fiw.
B RIEE 3 B Web RS QoS BH R KEY
40 0.92 [65,115] [0.95,0.99] @&
|45 0.9 [60,110] [0.94,0.97] —fi
Q5o o83 [80,105] [0.82,0.88] —j&|’
35 0.95 [65,1057 [0.95,0.99] 1R%&
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F&3 Web % QoS BitE

i #r i EiF:cR A € GIE3:5 REE
W, 40 0. 92 [65,115] [0.95,0.99] =

w,, 45 0.9 [60,110] 0. 94,0.97] —
w., 50 0. 85 [80,105] [0.82,0.88] —#&
w,, 35 0.95 [65,105] [0.95,0.997 71B#&

RIG KRB ~ (DK QoS BH{EMIE NER R

0.5173 0.5079 [0.2887,0.8348] [0.4955,0.5400] 75

0.4599 0.4968 [0.3018,0.9043] [0.4903,0.5291] —f#%
0.4139 0.4962 [0.3162,0.6782] [0.4277,0.4800] —f%|
0.5913 0.5244 [0.3162,0.8348] [0.4955,0.5400] 7RE

RHE (D ~ (AR HEFE R B850 B R A E C
(0.5173,0.4827)  (0.5079,0.4921) (0. 2887,0. 1652)
(0.4599,0.5401) (0. 4968,0.5032) (0. 3018,0. 0957)
(0. 4139,0.5861)  (0.4962,0.5038)  (0.3162,0.3218)
(0.5913,0.4087)  (0.5244,0.4756) (0. 3162,0.1652)

WE MR C B IE AR MM A AR

(0. 4955,0. 4600)
(0. 4903,0. 4709
(0. 4277,0. 5200)
(0. 4955,0. 4600)

(0. 8,0. 1)
(0.5,0.5)
(0.5,0.5)
(0.9,0.05)

A" =((0.5913,0. 4087), (0. 5244,0. 4756) , (0. 3162,0. 0957) , (0. 4955,0. 4600) , (0. 9,0. 05)) ,
A~ =((0.4139,0. 5861), (0. 4962,0. 5038) , (0. 2887,0. 3218) , (0. 4277,0. 5200), (0. 5,0. 5)).
R (12)  AD A FEAT7 EMN T 1IE BB K 6B R 5

0.7525 0.9317 0.7640 1.0000 0.6923

&= 0.6313 0.8907 0.9398 0.9538 0.3333
v 0.5591 0.8886 0.4988 0.7684 0.3333/

1.0000 1.0000 0.7640 1.000 1.0000

0.6851 0.9506 0.5896 0.7684 0.3600

. ]0.8303 0.9973 0.4988 0.7823 1,0000
=11 0000 1.0000 0.8911 1.0000 1.0000 |’

0.5591 0.8886 0.5896 0.7684 0.3333

WA 3 WHILAAHBRR ST EREA PN QS WRFNE. BRAFREREFEE AHKBEMN
A, T X MR O B U L PSR T RIS E L RSB P B QoS (R4, M EE AHP HIWTER T.

1 4 4 3 1/2

MIE OB QoS REFRE N :wn =0. 28,0, =0. 07,3 =0. 07y = 0. 12,005 =0. 46. RBIE K (5)

/4 1 1 1/2 1/5
T=(,)5s=|1/4 1 1 1/2 1/5].
1/3 2 2 1 1/5
2 55 5 1
4 % > & T i
@%ﬁ%ﬁﬂﬁdm=;ﬁ£?=aw.

AR (6B C,=0.0175, A\Tif8 Cx=0.016<C0. 1, FF LA KW 4ERE T B — 2.

RHE QDO RIHE L T FIE AR X E
& =0.7679,67 =0.5727,&f =0.4971,& =0. 9835;

& =0.5575,& =0.8911,& =0.9924,& =0. 5055,

ARG (L5 AT AR KRB HE KR AR XT RBRBE & BIR/N X Web RS £56 QoS HREHEF

& =0.5794,& =0.3912,£=0. 3337,£ =0. 6605,
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BH &>6>6>8, T8 4 1~ Web % QoS A HEHEN W, >W, >W, >W, .
6 LERiF

BEE Web RS PEHERRER K, T Web RF AL IEB AT ME HFE TV E LR AR MK
FIER. A XEETREXKSTAMER R EEIL, BE T —FEBF QoS KEK Web RF EHEH IR
HEBMEEBHIIATUEZH QoS REG—NEXEME. ZXEH BT H XA F QoS B HHR
H AR R, RS KRR, FER TR P I A KGR 7 % @S B84 7 RAX EEER KN
FEXT KBRS AR 5 QoS M BEHEF. BG4t T — L FIRIE T RE LA K.
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Intuitionistic Fuzzy Multiple Attribute Web Service Selection
Based on Grey Correlation Analysis

LI Xiaolin®, ZHANG Lina®

(a. Department of Infromation Engineering;b. Department of Mathematics and Information Science,

Xianyang Normal University, Xianyang 712000, China)

Abstract; Web service non-functional attributes QoS reflect the performance of web services. Web services QoS attrib-
utes were divided into the exact type,interval numeric type and linguistic type,and QoS preference of users were calculated by
AHP (analytic hierarchy process). In addition, the intuitionistic fuzzy set(IFS) theory was introduced to unify QoS attributes in-
to the intuitionistic fuzzy numbers, and define the distance of two intuitionistic fuzzy Numbers. In the process of service selec-
tion, according to the ideas of the grey correlation analysis method, calculate each solution relative to the intuitionistic. fuzzy
matrix grey correlation degree of the positive and negative ideal solution. And then calculate relative correlation degree of each
scheme for the positive ideal solution and relative incidence degree based on the ranking. The example proves that the method is
feasible,

Keywords: Web services selection; grey correlation analysis; Intuitionistic fuzzy sets; Analytic hieffrchy process;multi-

attribute



