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Decision making algorithm based on set pair analysis

for use when facing multiple uncertain attributes

ZHAO Ke-qin
(Institute of Zhuji Connection Number, Zhuji 311811, China)

Abstract ; To help those making decisions when faced with multiple uncertainties, a theory was put forward that in

statistics , the average and variance of characteristic parameters of a sample have the characteristic parameters of a

fuzzy number. This includes interval number, triangular fuzzy number , and trapezoidal fuzzy number. Average +

variance was shown as a connection number A + Bi . The modular of average + variance was then calculated accord-

ing to connection number theory in set pair analysis. The module, representing the weight and value of atiributes,

can be employed to help make decisions when there are multiple uncertain attributes. The method is simple and

practical. Taking various values of i , the effect of uncertainty on sorting can be determined. Practical examples

were used to demonstrate the feasibility and effectiveness of the proposed theory.
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5”72 R (X M2 = AEm 2.
FEERIR0 S HH IR, KR LA + Bi 2w
“EIH + TR X IES B, B R IEEXT AT (set
pair analysis, i i€ % SPA) ¥ iy BX R 0 # i2 4E
“HIE + HE"HEE D-U =R = KEERE
3. TESLEEA b4 AT E 2 B MR R “ F1ME
PR A — B AL P g AR U &3
“HIE + RO BTTE, AR R KR
PAE AN B E ST A0 e 2 Bk, /2 T
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Tr SRR MR R N, AT D AN S 1 2 J e
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—FGE—Rk.

1 HEf7 24 2B MW RS K

1.1 REHHHESE
IE R SEHOR, XA (27,27 ] XA,
iCHx=[z" 2" ], Hfpx eR,x" eR,x" <x".
B EHE ™ " BRER—XR X # 2
FHE(BBATT " HAWER) , B4, X2
A LIME B FH5{E

(1)
S5hE

(z"=2)" + (a" - x)" (2)
ERRER = (27, =" R ESHR A HY. B
HEDMNERGE SRR E L B 3 T X
IR P (FEE) SEEE(CAFENR).
L2 ZREMEHNFTESH
10 ROy SE408, R
x = [«5,5" %" ] (3)
B— =AML Hb 0 <a’ <2 <" e R, B
o PR Z AR B TR AN B, "
=AM E.
BREE o' " 2" BBRF R X 3 A4
WEAE (A BEARTT o " 2 B SEE) , B4, 18
X 3 ASVLIE B 4ME

% :%ij :%(xL+xM+xN) (4)
j=1

S5hE

S (5-0" 3050
5= n-1 2 =
\/(x —x) 4+ (2" —x) + (& —x) (5)

2
TR x = [+, 2" " | ES BOR A
H. BARDNGIHH AR AT L B3 T =M
BI% S i (B E ) SRERLE R EM) -
L3 BEESBHFITESH
10 ROVSEHOUR, R
x = [«",2" 2" %" ] (6)
BB, Hd 0 <« <2 <2 <4’ eR,
HFR & " BB FHAM LR, X
B [ ™ " ] AT ASDRA A e (L X ]
B, EH " " 2" " BRRF R X B4
MEAE (BIEARTT o " " 1" HBBISESE) , BB
2,3 4 A VE -5 {E

&:%ij :%(xL+xM+xN+xU) (7)
j=1

5%

y n-1

2(-’”,'_-';7)2 \/zf(xj—x)z
= J= = J= 3 =

(" =)+ (" =) + (2" = %)% + (&7 - x)*

3

(8)
VERBETAMIE = [+", 2", 2", 2" | IS IE S HOR
FHE. FBAZEPNEITFRHEARE X B3 T8
BB R P (1) SR RUE (R EH) .

2 HEFT ZWEXN A

RIEE XIS, HH « FH 2 s BRRERBLFE
—XR X B n(nz2) MEMER 2 MHESE;H
MW LBEERRXRTNR X MAKRK 2 MRS,
HBEN H = (x,s). HPWEE » XTLUBERX
FXE X B n(n=2) M WERAE XS B E M (248
BUREE) IR, 772 s BRETXR X n(n=
2) A WREMELAE T AN R 1 (™48 SR B Al ) B9
. 3 H = (x,s) BR— M E-RHE £, T
AR AT R B R A + Bi R ¥MH « Fiy 22
s BIAHER R,

BX1 ®xMs FHRA—XR XK n(n=
2) A WREMELY I E AT 22, PR

u(x,s) =A+Bi (A =xB =s,ie[-1,1])(9)
B
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u(zx,s) =x+si (ie [-1,1]) (10)
H u(x,s) AR5 X I n ASUUERME R BE- T 225k
RE, AR IME- T 2B R E R R AL
BT ZR R R u(x,s) FHHHE x M2 s
FRRE LA R U AT A S 3 B T R X A BT ) 4
- E2s " (determination-uncertain , ik D-U
== 8 FERE—2B 204, AN 1.2 Bis, Ho iy y Bhak
FNHE X AN S I B, o0 At 7 R R R A
y

E1 D-Uz[H
Fig.1 D-U space

52

B2 H=(z,s)7E D-U 258 kR

Fig.2 The mapping of H = (%,s) on the D-U space

HE2 B, BE-FZH A u(x,s) PR x.s
& D-U =l sh e B I R AR R, AR b IR /R A
HZS RIS MRS 0 #810 U K1 & OU, %R
B R/NEIFE B AR A B KD, it 2 1 & OU 1Y
“B BN

r=l OUIl = /5 +5. (11)

0 RABE-FTEZHK R u(x,s) BBLGEHR R m
B OU 5 x BiIE i /. i 2 BA:

x = rcos 0, (12)
y = rsin . (13)

T&. A
u(x,s) =r(cos @ + isin @). (14)

R (14) FRAIE-TT R R L u(x,s) LRI H =
4 D-U == a] iy = MR s .
AR, LT 4 M - R u (s,

s) BB LA B W A s 3L
EBX2 RAWE-TEBRAR u(x,s) , MR
r= V5 +s (15)

HBHE T R AR u(x,s) TEEXT T — 4 D-U =
] e L BRE(15) 2 w(,s) SRAEAR, T H
r=lulx,s)l. (16)

BX3 BAMETERRE u(x,s) , MK

# = arctan % (17)

HE-T B RE u(x,s) FEEXT T 4% D-U &
] A, FRa (17) 3 E- 2R R u(x,s)
HiEf AR, 1Eh arg u(x,s).
3 HE-FERRENEZE
3.1 EBEH

B T HE- ZBRRE u(x,s) TR LR RN
ST —JCER RS A + Bi, I EER MR —
TUBKRRLA + Bi MEEEH ™, WL LER IR
FEMERIRMGT X i Bz BEELL T AN
3 =i,n =12,k (18)

BTSSR RR N A+ Bi i x +
si e BR REL
3.2 mEiEH

o (x,80) =2, +500,u,(%y,5,) =x, +5,0, 1

u (,5) +u(2,,5,) =
(%, + %) + (s, +5,)i. (19)

1 (19) 5 50 2 ABE-T 228K R w(x,0) BOIIEE
B RIS, B

u (%1,5) +u,(x,,8,) =

L =il =it = -

uy (25,5,) +uy(%,,5,). (20)
3AEEZANHEFH EZBRRYEMMEE R
W R IESS A

u (1,8) +u,(2,8,) +uy(x5,55) =
w (2,8) + [uy(25,5,) +us(x,s5) ], (21)
UEHA .
3.3 nMHE-FERRHMHTY
iﬂn/l\i@ﬁ—jiﬁﬁﬁﬁﬁul(;ﬁ,sl),uz(ﬂ_cz,SZ),
e, (5, 5,) IR E-I7 2B R B u(z,5) =
% +si, W

— 1 - 1l - ,- .
u(xas) = ;,‘Zluk(xk’sk) = ;,‘Z‘i (xk +sk") =

%i;k*‘%iski = X + si. (22)

3.4 FEEKIEH
BWAH B E-FTZB R, (x,5) =% + 5,0,
u (%5,8,) =2, +550,u, (x,5,) 5 u, (x,,5,) BT
Hu(x,s) , M
u(;as) = [u1(;71as1):||:u2(;72a32):| =

%1%y + %, S50 + %,8,L + S5, (23)
RAPER(18) , WK (23) 15

[u1(;71as1):||:u2(;72a32):| =
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(2,2,) + (2,5, + 2,8, +5.5,) 0 (24)
R (24) WA N IETT Z B R BRI AR
WE-T R AR S IERR BRI -
1) 35 Hif
[u1(;71 »$1) ] [uZ(;ZasZ) 1=
[uz(;zasz)][u&;uﬂ)]- (25)
2)GatE:
[u1(;71 »$1) ] [uZ(";ZasZ) ] [“3(573 ,$3)] =
[ul(s_\cl,sl)]{[uz(gcz,sz)][ug(s_\g,%)] f. (26)
3) s BLE
[u(2,80) 1ua(35,5,) +us(a3,85) ] =

Luy (%0 ,50) 1Ly (,8,) ] +

[ul(;lasl)][uS(;SasS)]' (27)
AR R L EAER B BN, BIER (25) |
(26) .(27) Bior. , IR B,

3.5 HE-AFERRHB=-ARBANEHE
4
u,(x,,s,) =r (cos @ +isin@,),
u,(%,,s,) = r,(cos @, + isin ;).
X2 MEE-T ZIR R B FEIBRE AR A
u1(;71as1)u2(;72a32) =
r.(cos @, + isin @, )r,(cos @, + isin §,) =
rir,[cos(@, +6,) +isin(9, +86,)]. (28)
NITES]
| ul(;"lasl)uZ(;"ZasZ) I =
| u(oy,s) 1 uy(2y,8,) | = 1ry,  (29)
arg[u1(;71as1)u2(572,32)] =
arglu, (x,s,)] + arg[u,(x,,s,) ]. (30)
WHRLR:2 A=A REER SR E- T Z KR E
u(x,s) HIE, SR IRIBU « + s MBE-FTEZBHKR
8, BRI T3X 2 PR REUE TR, AR
BASTENBEAKM.

A AR ARS8 B B E- T 2B R w ()
BRETHNE, #E—BHEET USRI [18].
ARE-FEZRRE u(x,s) BENGEIHTFELE
B 7 3CTE.

4 FETHE-FEZHRRENLHEE

ZREREREEA G E %

4.1 [EIFEHR

BAHmANTTR:S,S, S BATREHA n
NRE:Q1, Q0,0 , B BRHHINE w, (£ =1,2,

won ) B ¥ w, =1 8 kAR « MR

A pu(k=1,2,,m),NE w, 5TEHE p. & HE
% (X R, = ABOR L B TR RO B0 20 39ME +
T2 BASIES B, RRIEEN P = () nxn» (k=
1,2,+,m,t=1,2,-,n) fBERBY p. CETIE
AL g R B, MLV AL AL PG B9 R BRI AR
B R = (1) pne

BORXF m AT R PSR BT R, FEN X
77 RAEH LRI BIHEF.
4.2 REFEHEB
42,1 REAEH

BWHES(k=1,2,-,m) HEBHENEN w,,
BHAEN p. (£ =1,2,-,n) , REEG MG RN
M(S,) A

M(S,) = zwp (31)

KRG AAFEEZBEIR IS5 A
B HAE MO A B , SRR EEAME.

B EEAE M(S,) (k=1,2,--,m) M A FERG :
M(Sk) = [M(S1) M(Sz) M(Ss) M(Sk)]T
PR TT RETINA S B ZEAERIRIE R, A RHEA

X M(S,) F2m, LA 6.
4.2.2 —HEHER
#:(31) PHINE w, 5RMEME p. & HESR
BIE- T EZBR R u(x,s) = Rk, B
w, = r,(cos 0., + isin 0”,) s
P = rph(cos g, + isin Oph).
Ho - 28 AL u(x,s) BB AR A B R
(16) .(17) #a € , WA

M(S,) = irwlrph[cos(ewl +0ka) +
isin(@wl + OPM) 1. (32)
R(32) AETEN S ITHIAH ERL R
R GEIB, HAEFK Y SPA LR RME, &
R — LR A E. PRk
rwtryh[cos(ewl + th) + isin(@wl + th) 1 (33)
A— G AEI R, M(S,) AFENEGE—RE
TRIRHE .
4.2.3 FfEEH
B (32) EPE‘J[COS(H% + th) + isin(Owl +
0,01 =1 5,78

M(S,) = z:‘{rwlrph. (34)
R (34) AETEXT DA E LB %
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PRIREEA EEME, WRsG S EEARRE S EE
B, ARy “ R R ROV SR A SR M,
FifEEREE o, r, AEAEENIE,M
(8) ATTREV A TAEPIR ARG BRI AR AE .
4.2.4 RET®

1) SEHEBRR R 45 th B R A B E AL A AL B

BB p FRE b AH R NEME LHIF
HPriE 2 X [H) 4%, Bp ﬁkn =[pi,pu ] (E=1,2,--,m)
i, BB A

X TR 2L B E , TS B X RIECY

%, = [ Pu -, Pu +] -
¥ 'maxp, maxp,
[xl’_u’x;u] ’ k= 1121'“1”7’; (35)

Xt F A BB AR, 2RTELE B X H O

min p;, min p,;]
k k =

o [ J R
[x;M,x;M] , k=12, m,p, #0. (36)
LB AR p TN b N ITRTE ¢ NIRRT
HrE R = AERIE B pu = [pi,pie, o ] (B =1,2,
cem,t =120 ) B BB AR
Xk BB A, SRR = BRIy
5 = | Pu _Pu__Pu B

[%p xm 2], b =1,2, m; (37)
T A B HE , 2SN = A BRSO

. L . L . L
min p,, min p,, min p;,
= k k k =
e N

N N> N
max p;,, max p, max p,
k k k

%

Pe  Pu Pk
[xf 2 2m], k=12, m,pr, #0. (38)
L EMAE p TR kN ITRAE N EME BRIV
YHERBETAMIEL, BP po. = [Pe . Do PhoPel (B =1,
2, ,m,t =12, n) B} , BFEH AR N
TR R B HE , SRRy

L M N U
_ Pr Pr Pr Pr _
By, T [ U U U U] -
MAax Py, MAX Py, MAX Py, MAX Py,
[x:z’xgaerxZ]’ k = 1’2’-.-’m; (39)
X F AR R HE , £ATEAE KBTI

. L . L . L . L
min p,, min p,, min p,, min p,,
X = k k k k =
P

Pu  Pu | Pu | Pu
[ % % %0 ], b = 1,2, m,pp, # 0. (40)
2)HE MGG W & R AE R E R
MESHIE « M E s, ERBE-FTEZHRRHK
u(x,s) BB

3) FIRBE- T ZB R R BANTE AR
ERERED L RENESBEREAE R =/ 5
xR

HAHBETENITR G S EHER RS
R34, HEEFTRNGE EEH, FERWFTRM
ST FEENIHTR

5) 4 SR [A) — o 3R 1] & 2 8 SR HoAth i ik B %
50, B TS S R 5 H A 5k g 45 R
B, 28, TR ISRE R Ae—BT, 5
EREZERENENREERATEEX TR
e fe e R, WIEAT — 2.

6) FIA— MR A R B A (32) B &K
FRE—BREAEN, BB @ % HE BREER
HEBUE, B AN

. cos(8, +0, )

b= cos(@wl + th) + sin(owl + Oph)' (41)
BT LI RIB i = -0.5,i=0,i =0, 5 50 2%
PRAEL, B ZE B AR E T R H — R & B E
R T SR .

5 MAZEH

5.1 ZERXEEEEMERR A

Bl FBRBEFTRER S BE(S,,S,,55,5,
Ss) BIGA PG R ER R P FIR S 3 4~ )8
AN P TEAR , & BB A E MR SR AR R W3R 1,
B S AR AE

®1 ST ERHREHRREFETRENE
Table 1 Five colleges interval numbers decision matrix and
attribute weight

## Q0 Bt Q, % Qs
%ﬁ Zl]l = Zl]z = ZUS =
[0.3350,0.3755] [0.3009,0.3138] [0.3194,0.336 3]
S, [0.214,0.220]  [0.166,0.178]  [0.184, 0.190]
S, [0.206,0.225]  [0.220,0.229]  [0.182, 0.191]
S, [0.195,0.204]  [0.192,0.198]  [0.220, 0.231]
S, [0.181,0.190]  [0.195,0.205]  [0.185, 0.195]
S, [0.175,0.184]  [0.193,0.201]  [0.201, 0.211]

2R L) etk s EERFEEK(34) 4
HINF .

a) B T2 AR 555X 3 B AR R BR
B B R, BES H SR EC LR
M ALTEACALEE, B LART A BRI K (1) A1 (2)
THEBUE X I8 ORI P 5 AR G v 45 P X TR
WE-TT ERR R B R 2.
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Table 2 Five colleges interval numbers decision matrix and 0.35525 !
attribute weight based on the connection number THESERNES.

of average-variance

¥ O

w, =

FHE Q,
w, =
0. 355 25 +0. 028 62 0. 307 35 +0. 009 12 0. 327 85 +0. 011 96:
0.217 0+0. 003 00; 0.1720+0.008 49 0.187 0+0. 004 24:

% Qs

Wy =

iy

0.215 5+0. 013 44; 0.224 5+0.006 36i 0. 186 5+0. 006 36:

%)

0.199 5+0.006 36; 0.1950+0.004 24i 0.225 5+0.007 78:

w

L L L WLn

N

0.185 5+0. 006 36; 0.200 0 +0.007 07 0.190 0+0.007 07:

0.179 5 +0. 006 36:

b) IRIEAK (15) , T HER2 FEHEFTZHKR
o, 193K 3.
R3 EMEAERRYOR

Table 3 The modular matrix of each connection number of

0.197 0 +0. 005 66 0.206 0 +0.007 07

o
w

average-variance

\ 8¢ 0, A Q. 20
e Iuwll =0.356 1 Iuwzl =0.307 5 Iuw3l =0.3290
S, 0.2170 0.1722 0.187 0
S, 0.2159 0.224 6 0.186 6
S, 0.199 6 0.1950 0.2256
Sy 0.1856 0.2001 0.190 1
S 0.179 6 0.197 1 0.206 1

o) IRER (G4 BT RIMBGTELE R, ik 4.
x4 ETHEAZEBRREMNERRER
Table 4 The modular decision matrix based on the connec-

tion number of average-variance

Qe MEe REQ
£ M(s,)

Twl Tpl Twz sz TWS TPB
S, 0.0773 0.0530 0.0615 0.1918
S, 0.076 9  0.069 1 0.0614 0.207 4
S, 0.0711 0.0600 0.0742 0.2053
Sy 0.0661 0.0615 0.0625 0.1901
Ss 0.0640 0.0606 0.0678 0.1924

HF0.207 4>0.2053 >0.192 4 >0. 191 8 >
0.190 1, FrLABR S, WTFHR S MTFHRSs T
TRS MTHR S, ZIANEGREIC [21 ] FSCE
[13 ] H&EREE—3

B 2) FE— R AERAK (34) LHINT

a) B TR 1) PB4 KA XK HERE- =
BRI, R 7E X BOEH (17) MR 2 P&
WE-T7 ZBK R B IEA. LUREE w, B FY

R5 BRABMHHE-AEHRRYIER
Table 5 The argument of the connection number of aver-

age-variance of each interval numbers

B 0, BT Q, MR %5 Qs
b 0., =4.606 0 b, = 1.699 6 0., =2.089 2
0, 0.792 1 2.8259 1.298 9
0, 3.568 7 1.6227 1.953 1
05, 1.826 0 1.245 6 2.001 4
0, 1.963 7 2.024 6 2.1310
0s, 2.029 2 1.6457 1.965 6

b) #A(32) R A FEBR W —REG5E, Hb#
Be(S)FE =11 —MREFHEHIENITENDT:
rwlrl,ll[cos(ew1 +0p11) +isin(0w1 +0p11):| =0.356 1 x
0.217 0[ cos(4.606 0 +0.792 1) +isin(4. 606 0 +
0.792 1) ] =0.073 7[ cos5. 398 0 +isin5.398 0] =
0.0737(0.9956 +0.094 1i ) , 34 i =0 A}150. 076 9,
B447=0.581150.080 6, i= -0.58+150.073 3. [H
HItEHM— RS ES 8, N (33) ITE&F
Ber—kLr B EAESR 6.

xR6 SN ERB—BESEHRF

Table 6 Sorting of five colleges by general comprehensive

value
= i=-0.5 i=0 i=0.5
Be (HEFFP) (HE) (HE)
S, 0.1836(4)  0.1991(4)  0.2107(3)
S, 0.196 6(1) 0.206 2(1) 0.215 8(1)
S; 0.196 3(2) 0.204 5(2) 0.212 6(2)
Sy 0.181 4(5) 0.189 5(5) 0.197 5(5)
Ss 0.183 7(3) 0.191 6(3) 0.199 5(4)

ME6FH,Ei=-0.55i=0X2#FL
i, H—REAER N S MERE AT 5K E
ERBGINHEFERES i =0.5 i, —BES
EHF BB S, MHFQERIFQ, 5 IRt
Ss HHEF O MAF @, KR 3 MR HEF A
AR, X ULIIZE Y X R RBUE AT R X 5 A~5
BEEIHET A — . FRT R 8, Xt | BUARE AR
g,
52 HE=REMEBEEMREDIIEE

512 BRI E K ESHOR &I
B (uy ) B B VR (u,) BRI (u,) B
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B (uy) AT (us) WL R 15 (ue ) 6 TRIEHR, B
B 4B (v, ,0,,05,0,) THEHE, T XA HE)
BHEIRIE w,(¢=1,2,-,6) FMLIEIRHIPEMHESE
¥ R FI= ARSI RER T ™

w, =[0.15,0.17,0. 197,

0.10,0.125,0.15],
0.10,0.125,0.15],
0.10,0.125,0.15],
0.19,0.21,0.23],
0.23,0.24,0.25].

w, = [
wy = [
w, = [
ws = [
ws = [

0.78,0.80,0. 85
0.50,0.55,0. 58
0.90,0.95,0.95
0. 80,0. 82,0. 85
0.45,0.50,0. 57

0.92,0.95,1.00
0.95,0.97,1.00
0. 85,0.86,0. 83
0.65,0.69,0.71
0.17,0.20,0.23

0.70,0.72,0.78
0.72,0.74,0.75
0.95,0.98,1. 00
0.94,0.97,1. 00
0. 80,0. 83,0. 85

0.85,0.88,0.90
0.65,0.67,0.70
0.90,0.95,0.96
0.85,0.90,0.93
0. 46,0.50,0. 52

[
[
e |l
[
[
[

0.90,0.95,0.97] [0.47,0.51,0.55

D RI|K(4) AKX (S) , HEFRBNE=

FBIROR IR AR I P ) = AR RHES 0
BT E, 5 AN E-TT ZR ARG v, =0.

RI

0.810 0 +0.025 5¢, 0.956 7 + 0,028 6:, 0.733 3 +0.029 4¢, 0.876 7 +0.017 &
0.543 3 +0.028 6:, 0.973 3 + 0,017 8, 0.736 7 + 0. 010 8i, 0. 673 3 +0.021 &
0.9333 +0.024 0:, 0.863 3 + 0,010 8, 0.976 7 +0.017 i, 0.936 7 + 0. 022 7;
0.823 3 +0.000 0i, 0. 683 3 +0.043 2i, 0.970 0 + 0. 021 2i, 0.893 3 +0.028 6i |
0.506 7 +0.042 6:, 0.200 0 + 0,021 2¢, 0. 826 7i + 0,017 8¢, 0.493 3 +0.021 6:

]
]
]
5
]
]

0. 80,0.82,0.85] [0.48,0.50,0.52
17 + 0. 014 1i, w,= 0.1250+ 0. 017 7i, w, =
0.125 0 +0. 017 7i,w, =0. 125 0 +0. 017 7i, w5 =
0.21 +0. 014 1, =0. 24 +0. 007 1i.

0.940 0 + 0. 025 5¢, 0.510 0 + 0,028 3¢, 0.823 3 +0.017 i, 0.500 0 +0.014 1:

)REKR(15) ,HEHE B ENENE T EZRK
REA R FI9(E-T5 ZRRREHIR, 18
| u, | =0.1706, | u, | =0.1262,
|, | =0.1262, 1 u, | =0.1262,
| Uy, | =0.2105, | Uy, | =0.240 1.
0.8104, 0.957 1, 0.7339, 0.876 9
0.5440,0.9735,0.736 7, 0.673 7
0.9335,0.8634,0.976 9, 0.937 0
0.8233,0.6847,0.970 2, 0.893 8 .
0.508 5,0.201 1, 0.826 9, 0.493 8
0.940 3, 0.510 8, 0.823 5, 0.500 2
3)REK(34) WA T REMBGTHRLER .
M(S,) =0.7614,M(S,) =0.6465,
M(S,) =0.8357,M(S,) =0.6879.
Wt 2HLE U3 T 41 hF Vs hF ) SWX—4RE
SCHER[22 | TR 4R 2 — 3
5.3 ERHEMBEEERKPHIEA
B3 BHA LA AALA S DR, SRR
R E TN S RSB R R N
A =[0.8409,0.8699, 0.904 3, 0.939 8 ],

[ 0.8891,0.9154,0.9492,0.9772 ],
[ 0.8647,0.8945,0.9231,0.9537 ],
+=[0.8650,0.8986,0.9392,0.970 7 ]
As=[0.8517,0.8885,0.9220, 0.956 0 ].

BT BT f B AR R A T .

fi BRI (T) K HBEBE T RNBHIE
BRI IE x, AT 2 5, (£ =1,2,3,4,5) , HE R
WE- EB R uk(;"k’sk) (k=1,2,3,4,5),F#%
K (15) K (16) HE A IME-TT 2K R EKr, =
luy (2,5,) |, IRIREII KNI X T RUE HF SR
(RFET).

RT STARMHE-AERRYENRREAF

Table 7 Sorting of five schemes based modular of connec-

2

A
As
A

b

tion number of average-variance

Wik S w,(%;,8;) Tx Herp
A, 0.888 7 +0.037 1¢ 0.889 5 ®
A, 0.932 7 +0.033 8¢ 0.933 3 @
A, 0.909 0 +0. 033 2 0.909 6 6)
A, 0.918 4 +0. 040 0¢ 0.9193 ®
As 0.904 6 +0.038 7¢ 0.905 4 @

P07 REHF & R 53023 [ 52— 3
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5.4 ERWFFHENEMRKPHIEA
B4 FAMIBUET SARETR, &7

R R EEMERE IR 8 Fia".

®8 REARBUHRAFTEENEREH
Table 8 Attribute interval numbers and attribute weights for all alternatives

Btk ES HR2 HR3 HR4 kS WE

Eva g (5, 7] [10, 11] (5, 6] (9, 11] (6, 8] [0. 20, 0. 30]
B IE (4, 5] (6, 7] (4, 5] (5, 6] (3, 5] [0. 10, 0. 20]
PR ] 2 [4, 6] (5, 6] [3, 4] [5,7] [3, 4] [0. 15, 0. 25]
A% [0. 4, 0. 6] [1.5,2. 0] [0. 4,0. 7] (1. 3,1. 5] [0. 8,1. 0] [0.35,0.45]

AP BB OB 467 5% (5 O LA 2 JR 4, 31
R PR A XUR: 28 FINE D Al B R A
RIEICER[24 ] ,5 A IF REA R+ F R
W5 153 BRI ECR T 1 000 YAt FY B L G 3 BE
BRI IE S T 2R 9 Frm.
R SOTARNHEFE BEREHF
Table 9 Sorting of five schemes based modular of average
and variance

FR1 FR2 FR3 FR4 FRS
0.0680 0.8778 0.1396 0.7403 0.3815

Btk
HE
FiE
B 0.0750 0.8776 0.1470 0.7449 0.3927

HeF @ ® @ @ ®

% - TR SOk [ 24 | E AR S —MTE
Ak R/ NS AR B HE I S A AU T
ER RPN T A HE T RESENYES
Fz; HEENAR(S5) HESTEESFER
B IR /NI R HEE S, 183 5 M RIS
HFR:FRIRTEREIRTHFRSMTHEAN
THR2 X4 R 530 [ 24 ] 5823
6 it #®

BV 4 AR N BN 2 BGHEA T
RJE,EBUT T [F— el S AR SR AR F R 45 2R,
BB BN FBEF 7 2 BT RR A
B BANOITF R IE R R, (x,,5) =149 5
uy (2,,8,) =9 + 11, BAR, X 2 NHE T 2B REEL
FHRLZBR N, | = luy | = /17 +9% = /9" +1% =9,055 4;
BRX 2 N E-F ZBR AR AR, K o, =

amtani=amtan2=83.66°,ﬁ'ﬁ02 = arctan — =
x 1 x

0.0317 0.0374 0.0462 0.0824 0.0933

arctan g =6.34°, FRLE—REIBIL T , WA Hifb vk

LIRS IR, EBOR AR (32) T — IR Sr A
BN E P 20 JR PR DU ) AR AL SCP BRI 1

S, oM 3 B R BT T BAEHE ,—
R 3 A PIREA AR R SR T IEXH R, —
RN T TLIRIE.

T HRIE

RIBEEXT AT B AT E P REEIE, FEH 17
BRSPS HOIE 7 2 B2 X 6]
B = ABEC T B SR IE S J B, 7E4E
“EE" RN E I E BRI B 3 5274
NEMAFERNEZ G, T E + 72"
REX PRI REA + Bi REBEEXI DT RT A
T P RGP P 5 B T A LA DR,
HHEIKAE A + Bi L B KRR = A%
TR SPA ST B35 38 S48, AU 4L
TET X =AML B R A
TEML RIS, G H T HR—BIRRERRL, 5
BIUERH SC P 45 H BB BN LA A BE B, 3%
MR — T ER BRI FRT “WE” M7
27 RFEARFMES S B, SCh oA 48 X A 4K
=AM IR B R R AR
R n=234NEBH/MEARTIE ; 01U, B
ST R ML AT LR R BRI 5y
57 M Tr 27 A KRR IES SR A B E , 5 0L
AXENT I IE" T2 R ER n =2,
3.4 X ERUMERKRHMES B RS EE, B
X EERUN AR “EE” T2 X 2 MR IES
RURBEL AR R “ B(E” A1 “ T 227 SE R ST R B A
A B BRI, 75— R B R X e A
Wt REHIE, B OVIZELE AN, E— A E
AGEH B W5 A M E AR IR, R
YERB RN AZE ST 73 #r i D-U Z R 48 2 &
B 2% SR AR B A LA A R S R
YHEFREER R EIEEH — MR R 5L
SCHRE R A 5K 51 B 38 70 Ul BA S Ay s 15 A E 1k
FEEX T D-U 2= (6] -5 A & B A2 A B 2
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JB PSR, %o T IR 46 R0 ) ALY A Ak B — Wi
2 ; FOMHLTEAL R 19 2 B9 R R , A OUEER TR
JRPERY RN, T ELGEA (]R8 1445 30 R 4k ( 4k 9 Bk
R B 1, B4 4 T4k 8/ N B
FEEN) , REA B EEEREE0, 1] XN, f#
FIHEM .

BREM, AMIWISE R : B ASCRS H A
e L R PRI SER A BB RE BR
i, RN BT BN — e PR A& AR A R
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