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Adaption analysis of ship repair and maintenance at far sea and
platform type selection

XU Xiaowei' , XIE Xinlian' , TIAN Cong', HUANG Jine* , XU Dong’
(1. Integrated Transport Institute, Dalian Maritime University, Dalian 116026, China;
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Abstract; The essence of the type selection of the platform for ship repairing and maintenance at far sea is a decision-making with multiple

fuzzy related attributies, including of operability, stability, timeliness, safety and economy. In order to reflect the decision-making intention of

decision makers and integrate decision information more accurately in the platform selection process, a R-THIOWGA (related triangular hesitate

intuitionistic ordered weighted geometric average) operator was built, and a new comparison rule of the triangular hesitate intuitionistic fuzzy number

was also presented. A method of the group decision-making for type selection of ship repairing and maintenance at far sea was proposed, based on

the R-THIOWGA operator. The application of the method was analyzed on Chinese Navy ship repairing and maintenance practically. The result

shows that the R-THIOWGA operator is feasible for multiple fuzzy related attributes decision-making, and the self-propelled semi-submersible repair

and maintenance ship is confirmed as the best platform type for China navy.

Keywords: distant sea repair; platform type selection; adaption; decision-making method; R-THIOWGA

I AEB AR R 5 A URESRE R AR ZERE
REEARCR AL 1, A LE 15 B0 1 ikl AR AR 4E
PRI A, A Rt R 4D 3 ] ke /g S A 16 gt s
R PR AN A 2 9 T B A MU A s v 4 1
BEUR R BP BREE AR A MY A
TEMTS HEE T e AR AL B A R
B CAETER ) R EAEB LT 5 72
PEIE FRUETE S P 2 A B 24T
TIAFAEROR ZE 5, %) AT L2 f - 65 2 T VRl
AR R P A S R e VR A DR Bl
5 T TR AR Rl A 28 TR 2 9 O AR T L 52 3 KL

« UFEEHA 2017 -10 -24

R D5 2 55 222 B8 ST T ) L, LRI o
TR BB B9 7 iR T 2 L E L T
VLA T B0 3 I A R A 0
AP B ARG, PR, A SO e AT =
B Kt B o B W RO KA R A B
( Related Triangular Hesitate Intuitionistic Ordered
Weighted Geometric Average, R-THIOWGA ) 2 1-F1
T IO 8 A T AR A PR BVl 15 A T T T
HA E S O B SCR S 1 o T 55

a7 AR R T A 2 PO AR e
AR Z MR MBS S B o RS A

E&TE : B A H SRR & RITRI%E B H (2017 YFC0805309 ) ; Hh skt Ak FEARRHIF AL 45 3% 4 10 ¢ 4 ¢ B 501 H (3132016358)
EHEB N /DT (1986—) , B, ZRENE A, #1178 42, E-mail : 704664885@ q. com;
WHEE GRGEE) , B, 807, W1 W14 R0, E-mail : xxlian77 @ yahoo. com



» 200 - e AN o 4

41

H AR TR ST HIRE 1o A SO ST H
S F A - £ X 3 U A 0 B 0 % 4 A {5 i
PR RIIE N o [ 2 S AT 45 T SR A 0 S0 2%
F, A 5 45 3 T A L3 B P T 4 A
P R e B | A PRI B AN T T
BB AR RBOT & 1 D RE 5 4 TR SR AE
FEVE R0 a5 R s R MR A (B VRl i T
FREE I, SRS TR M s Fe M S AR ISR R T 3
P T A A B RO , s
Ve 2e VTR AR 2 Ak, 35 - A bt
Fabk &, oh, B 45 [ BB TLRE T, A4 R
P GBS T G 1 0 5 00 A, A TR
Yo PAEAS IR PR LI i R P A AR R 2
WIPE, EBAEAETE T . vl I, AR A
BT G F R 2R — N A% AR 22 T P S B e o
[E

22 SRRSO e 55 11 g phe 5 B2 i T B 4) S,
TE Zadeh'® 2 1 BOWIAE FHIE IS, HORF S RS 0
N2 B T 2 R kT e B R B
JE M1 25 HE R 45 B ) B RS T —
RoRFgEk " P R Dk, B B
VLA AR5 T, QLR B, A e 38 ST BT 5%
R 2 — 1RO e S SRR A P A
AT RN PR ER L S AR AE o 2 8 MR e 5 4
JEE T BRI AL R
TR AU, R, B PG % sk R b R
PESE 2 [0 WAETE B SCIEE . SR T — 2%
B LR E Y AR SO i
TR A A0 (R BT 6 Ve B PSR SR M B RsE
T 22 4 R 20 5 M 5 R P A7 5 T )
P LA 8 PR SR . B2 T AT BOBIFSE STk AT
AT H , SCTREASTHY I 1 Pl 36 1) A 3 W7 o ke 5
2 RIFSE A 10 TR A AT FL A A ] % )
PR B IR R B A SRS

WA TR B 4 R B I TR LS B B, AL
REVR B By s Ja8 J3E A S 2, 3 B A B e 36
F X B LA E P, SR T LA = A B O
INT SRR, B0 T 4 IS R e
(AR L R T BRSO T A A
- £ BT S [ R TR 1) 24 6 A B F- 45 30 ¥ A
b 4 38 IO A, S 3 O R DR M T Y G BB
P, T B E M LI, & LT R
THIOWGA % F -4 5 Hot S mial 21 T =
Pots BE BT BRI B 7 i, BT OR-
THIOWGA BT~ ) 170 1 A 48 46 1 s 5F- 45 e 251
D7, L T AU 7 6 A A (5 I - £ 3 7 g 5

1515347 o
1 mBHEBRETEMELENES T

1.1 BEMmMBEY

BAAEPERR I AE B AR AL T & DI RE Y S8 4
T EE TR A 5 P, S AU 22 e A R s 3 1L
PERIEA N TR Z — o AR TR I 25 5 B T A=
A PR TSR I, 50 25 1Y D A8 R AT $2 43t 5 42 1 4
EARIREIR 55, Rt , ZEAE AR T & 23 (6] FR A i
P&, #5380 22 09 45 TR 2 4 Bt Je A D1 (4
R, RRIEFEHREME ISR Z —. e 7Rl
YA SEPEAE S 5 M4 A 1 ) i B b 32 2R BTE
FUR A A O o e SR 7 A 0 4 1B DR B AL 45 SR A o)
[ AR 2% 015 s Ly 2P SR S i AR | i
A BESRAE B R, G A SR AR R

e e 4E s R I T KR 2. e b
BB RE T & FEE N T vk e 4.
PRI b AT SRy S TIRE AN I A2 A A A2 T 4 18 O
iR R E AR o7 o R e MR R R
AN T3 075 18— R AR e, XA o F-
LA BRI TR AR SRR IE 7 S8 A P 4% H
PRI AR S s IR AATERRE T , % TR Y E IR
B 5 Y e AR AR | XA B HA R 2R
75 HAs PR A i 2 75 RS S 2 R R TE AL
S AR ORI S, by Jg v A B AL AR W] SE 1Y
K55 o
1.2 RAEfEfIREH

SR GEAE PR T B 10 R i 4R T
o RIS AT PR AL S B R 55 o BARARAE BT, BBt
PR 55380 5 LA BE AT 2 A 7 sl s et A b 5
ft AV R Ay NS, R, A S i 4
1B PR s P 1) T B AE 2 — , BB X 5 1
AU BT AR A8 DR B S A T e Y
5K,

AN FE B ST Sl 1 e A PR RN
SRIAF P& A B0 etk BSR4 B R
B 65 B AT MCE- S PTihE ek AR 2 (Al
TP EGERE R . B BB DEREF e hia
.

1.3 2%

2V B AR RS B 4B LA RE B - £t
BRI FE R T, KPR k%
RHHT SR B 22 5 A , FEAS SO 2 A Y 12k
TETE AT AEAE DR IR 2, Oy T S EE AR
FENE BB R S TE TR R L



o514

=

VR/NTL, 25 ¢ FULAY A8 PR A 5 DR B 140 08 B 1 L2 F- 65 e 7 £ 201 -

THFE 2 i 2% H 4RI & MBS g IR
oty v = A BORSAS o AR AR F B 4
PrrEZE AR, NI, &3P R M AE B IR BT 5
R EENRZ—.

L LA B AR e 2 A
ZUE R ST LA Vi A PR V- 5 s P i o
Y F2 N TR I AT LSS > R AR P EHE
BAEIE FRE e B P 2 e AT Dy e
FRARPRIEA TP 5 PRI, SO B W] 8 A AR 1
TR EL A SIR T o gt Ve 1k & xR AR
MEFTRAR A9 SRR AL, BRI B s PR A 28 T
HT T LA A2 48 18 A 55 A 39 9 1) 45 T AR A
BEAN, PR Z 1A AR SR P , AR e 1 e e oz A 222
DEUAS 8 5 47 5 TR AR AR I AR
M SR JE AT, T B AL 45 b A
FEZE 5+ o

2 ET R-THIOWGA Wi BIR R 7T %

2.1 =HREMBRBREREME

PSR I A ) B AROR DG I 40 S, BRI
JEAE R H B ey Bk 8 A2 B R A
L, AT LR i P(X) B X = {x),x,, 00,
x, WRE, HEpe (1,0 ),u:P(X)—[0,
1], W u(d) =0,u(X) =1;B,Ce P(X),BC
C,Jrl”MBg,U«c; VB,CEP(X),BHC=¢,)ﬂUﬁ
p(BUC) =u(B) +u(C) +pu(B)u(C) 1E -1 <
p<0,u(BUC) <u(B) +u(C) I, Iy Ja | 47
TEARBIIR AEp >0,u(BUC) >u(B) +u(C)
i, Ik R M5 B AN, & AR 8 4 B C A
HosE Y DR, 2 g S AU 4 T v mT o g
LR ARSORT I 3 A S R ST A5 R TR BRI, 24 o
J PEAS Pl 2 ST P B, T B R = SR

BN WX s EA, NS =
[ b (2)) lx e X AR BAER &, Hd b (x)
0] EAES AR, RR TR s RET
MBI E X A v BB E M ES. FE, K
(o) JIBBERITE, B b (x) = U (1 e [0,
1]},

B2 WX A WX B
— B BB AT RN M = | (x, by (x)
gu(x)) lxe Xt , i, by X—[0,1 JFRRITER «
JET X WsRJEEE ) X—[0, 1] R « J& T X 1
AR B, WL R AF 0 < max Ay ()] +
T§%g311<x)%$1,ljilﬁyl\,f11= U [1-

ym(x) ehy(x) nyu(M) egy(x)

Yo =y () | FORIEE « BT X BGR B H.

WS FIE S 2 T By, 9B
S A B O T LS80 T S FE R A
SBT3 REf BL FeRA T i
1 (U B BOR B 2 DS R 3R
AR e e 25 5 S e 0905
PRI

X3P B X h A, WX A
ORI T B 2 SO B = | (x,hy (2)) |
xeX] L 3o by () = T A B,
A= fa BB B T R PR R 9
5 X hiTE x BT E TR, kst

b= Guoe) = | Ul b 10080 (1)

SCHRI25 ] 4 th T = fo BRI 5 0
SE ST B by B by, (RN by hy) =
BT ECIEFR ELOBERIAE £, 1 E, (0951 =fA T
FETVEBOREC, R A T REEH A

b= Ol 0 ) ]

L N— N N+ N- I N+
hy = U (L s s 100”00 00" 1)
WXEF hy LA,
l _ V — V- N- V 1
h@hy = U (L™ 0" -l )+ -

N N N+ N+ N+ N+ JI: N-_ N-
Moipy sy + o My Mo vy vy o,

vivy vy ")) (2)

@l = U (Ll ™ gl gl i 100 "
A A 21 AP AR VAR
') (3)

A= UL = (L=t )T = (1) -
(L= DML ™ ) (4)

hy = WQI([Mf”,MfA,Mf”] [1-(1-py)*,1 -
(1=p)* 1= (1=2")"]) (5)

2.2 ZAEMBREE R
ERIROY P AR AR B A EDULACEL, Rt
FCEANTIC I EE B A8 AT DA R BORI R L 4%
B T RAIIBEIE o
FESCHR[ 22 | Hp, = BSOS L BN R
FAR 73 eR SRR B R K50 0] R 3 (6) Rl (7)) o

a+2b +c_l+2m+n

S(B) =%+ ; (6)
m:a +24b +c(2_a+24b +c_l+2;n+n

(7)
T SCHR [ 23 ] 7E AL b, K00 LRI 7 e 2]



202 - e AN o 4

41

BRI R B 4R 1, 1500 pR BCRIVRS 1
PRI (8) FI(9) o

L N- N N+ N- N N+
GL(h,) = %Z (:Uﬂ +2t':l + W +2:), + v, )
N=

(8)

! N- N N+
1 N 2w
PR(h,) = i )
(h) = X {o" (%
(o 22l
4 4

(9)
=AM B = (La,b,c])H,a.b.c 7351%
7 BB FR R IRMELA R R, BRI oe R E AR
76,0 <asb<c, ZMBMIEUER R RAE BT,
AL 2 DR D A 140 BE P B, T A 1) KT A
/NTCH AT REPERT A B/ CATHY LB AT
ARG AR B — JE, dn ok te A g, = (0.3,
0.6,0.8])F18,=([0.4,0.5,0.9]) i~ =fa
W PRI, D 1 BV ot A B = A R g e
HAF I, SO AU BOI R S BRI B0 L4
S WAIE e
EX 4 gy — D = MBI e )
B E, M =ABRIBOIER E IR R, Ay 1
1973 R R R RS0 531 o 30 (10) A (1) o

SChy :1i( w2 b
' i\ ou - 4
Vl\i . Vf7 + 2V;\ + y[lv+) (10)
PITAE V? 4

~ L l /.L - +2,U«N +/J«N+.
h) = [2[ 1 41 1

N=1

(2 w2
- 4

/E_V’f +2Zf+vl” , @)] (11)
He,o =[(u -l )+ () —ul ") 17720, =
[ =0 )2+ () =00 7)) 1772, HAlh 5 5 SCI)
k23],

EXS CHEPIA = ABO B0 5 B A
R E, FE, () = FABRIECI G H 5 B I hy AN
hy , 5 € BRELS (hy ) (S (hy) FILChy ) (L(Chy) 53 5%
N A 53 BRESCRIAG 1 R 4R

1) #:S(h,) <S(hy) , M h, <h,.

2)#S(hy) >S(hy) JU by >y

3) % S(hy) = S(hy) , W% L(h,) < L(hy),
hy <hy; 2 L(h,) > L(hy), h, > hy; & L(h,) =
L(hy) ,hy =h,,

2.3 R-THIOWGA £ EF

TR BN A S G 1 AP R R4
AR o AH PR FE AL FIUKP AL 2 HufE
PEAS I AR 2 B ER e 4 (S R TAR , iFEAR
ZERRI X o B HAMAEEARAT I OL . PR, B
AEORIIN L R, [R5 SR A B 5 PP AR B, 2R
P10 J5 0 #7 R-THIOWGA 551+,

X6 35 f i LAE X EIAE SR
NRE SCAE X RN BE , W f 5% T BRI
AL Choquet B30 :

ffdﬂ = Z,f(x<f>>[ﬂ(A<i>> _M(A(i—l))J

(12)
ﬁq:',“) ﬁﬁk?%ﬁﬁ%f(xm) ) sf(x(Z) ) < <
SCn) A =150 %G, %0 | HAG L) =04

TE Choquet FR3 1Y HE Al |-, A4S 2 = £f B
BB BB S e A & 51,
EX T,

EXT Bhy,hy, - h, 7350 = A
MR EMIE E, LB, , -, E, BIBRIIT, W =
BOBI RO 58 B %ﬁk%ﬁ?ﬁ :

R-THIOWGA(}LI ,hz Lo ,hn) — éh([reuj) —p(xi_p) ]
j= J

(13)
Aeh (i =1,2, -, n) = AR BOI T B S0
W% (1) 50, =1,2, - n) FoRMEEE

e G075 b, >h, suCe) SRR
R (1) ~ (5), S FIR(14)

R-THIOWGA(h, by -+ h,) = @ b 0"
i= /

:LIJ Ha[ﬂ( ) —m(xiop) ] Hb,u( ) —p(jo1) ]
C ,)M,l)]][l_H(l_m)u>M,1)]

jlj

1 - H (1 _p)[M(X,)-;L(%j,l) ,
=

1 - ﬁ (1 _q)[l/«(’;j)’l-“»’f]—l)]}} (14)
N T, E 4 X4 e =p" |

g :,vaxk :MN+ m= VN— ‘p — HEV— ‘q — VN+ %&%ﬁé,‘}’g

(yoeh, HO=12, ) FoRIRERERE A, FEyl

SRR EER N (15) AP HARAT S R (D) o

2.4 ET R-THIOWGA WS BIBR KR %
TR T 2 TR B Al B e 4R X =



o514

=

VR/NTL, 25 ¢ FULAY A8 PR A 5 DR B 140 08 B 1 L2 F- 65 e 7 £ 203 -

(X, Xy, X)) My REMEEA = (A, Ay,
A) RRERED = (D,,D,,-+-,D,) (p=2) Hl
EBHEMIC AN E o = (0,0, ,0,) (o, =0,
Y o, = 1) W fEBARET G R %,

TR LE A= (A, ,A,, -, A,) BTERUE 1
AL RO EE w(A) o

FB2: % D=(D,,D,,-,D,) LRMEX
RBIBRIIIEE w(D) .

BRI LED, i rE X, fEEtk A, T
VEME by = (Le,g k], [m,p,q]) , Ha AR 2 Wy
FEBE b ol = AR B B B BRI, R B, 45
PN PHENE 0 = (0, ,0,,,0,)

H 40 ] R-THIOWGA B FXF h, #4715
BENBBIERD, KT HEX, WEEETRIEHE,
PR R-THIOWGA 55 %) p (i TR XTI
X, MEGETHNERHITER, BRI REX, 1Y
FERRAE BH

TR HEX4 o= (0,0,
X, Jr &0 sr REUA

W6 MEE LS, X E X, HEF, e A
FEIT%

3 MAREBHEERETEEERSHT
(AR 44T R-THIOWGA 8 T 60

Jo,) T

AEDR S5 5 I FH 1 2 ML e g A4 DR - 13
TG 0 5 1 I 2 O A e A 1 O o
B I Y, B R SCHK 1) = A AU SO BB e
R SCIRAT e I 2 31 (A 3

FERES AR5 E . BT AT E 0
ML L TR AR MR mT LA T Vg b e R
(AR =

PABRAERE (A1) FEME (A2) (B (A3) (%2
EVE(A4) R (AS) SR @ PEdG b, BEJE 1k
JRPESRMI B, WAk 2. A(nl) Fon @ pdE
JEPEAECA n, HIETH P ANEZHES], A (2) WA
EHRKER AC12) A(13) A(14) A(15),
A(23) A(24) A(25) \A(34) \A(35) A(45),

BT S AR, A S R L 4R OR B AR LT
BIEN B YEEFTIT o, E A T R LR
SRR BE , W2 3, Herb A i) Bdla HE S 05 15
A2 2,

SRR ULty E St NPT OIN - ip
(Xy)  FUCTR AR () (ARBAEMM (X,) A
LG AR (X)) BEATPRAY, B3RS B A g
R B — B E 22 L UL = A
RO B BN RCER R o 32 T R PR, e Ak 8 s
JEPESR R, 45 e 500 T SO B B AR PEANY
LR, WAL 4,

®1 BLEBRETEHSIILL

Tab.1 Comparison of the repair and maintenance platform at sea
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Tab.2  Values of the attributes and attribute sets fuzzy measurement
A(n!) RS
A(1)) 0.5 0.4 0.6 0.3 0.3
A(21) 0.55 0.67 0.58 0. 64 0.62 0.59 0. 64 0. 63 0. 68 0.53
A(31) 0.68 0. 68 0.72 0.71 0.76 0.79 0. 69 0.62 0. 64 0. 66
A(4)1) 0. 86 0. 88 0. 89 0. 88

A(S)) 1
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Tab.3 Values of the experts and expert sets fuzzy measurement

D(n1) B
D(1!) 0.4 0.44 0.6 0.7 0.65
D(21) 0.57 0. 67 0. 68 0. 66 0.62 0.79 0.74 0.71 0. 67 0.73
D(31) 0. 68 0. 68 0.73 0.76 0.75 0.75 0.79 0.72 0.74 0.76
D(41) 0. 82 0. 88 0. 89 0.83
D(51) 1
x4 ARTENEHRER
Tab.4 Aggregation information of project evaluation
D X, X, X X, Xs

([0.3,0.4,0.47[0.1,0.2,0.4]; ([0.2,0.3,0.7][0.2,0.3,0.3]; ([0.5,0.6,0.7][0.1,0.2,0.3]; ([0.4,0,5,0.6][0.2,0.2,0.2];

(10.6,0.7,0.81[0.2,0.3,0.4];

d;

[0.4,0.4,0.6][0.2,0.2,0.3];
[0.5,0.6,0.6][0.2,0.3,0.4];
[0.5,0.5,0.5][0.2,0.3,0.5];
[0.2,0.3,0.5][0.1,0.2,0.3])

[0.2,0.3,0.4][0.1,0.1,0.1];
[0.6,0.7,0.8][0.1,0.1,0.3];
[0.5,0.6,0.7]0.1,0.2,0.3];
[0.2,0.4,0.5](0.2,0.2,0.3])

[0.4,0.5,0.6][0.1,0.2,0.2];

[0.5,0.5,0.57[0.1,0.1,0.2

[0.2,0.4,0.6][0.1,0.2,0.4
[

I
1;
[0.1,0.2,0.4][0.2,0.2,0.3])

[0.5,0.5,0.5](0.1,0.2,0.3];
[0.4,0.4,0.6][0.1,0.2,0.3];
[0.4,0.5,0.7](0.2,0.2,0.3];
[0.3,0.4,0.7][0.2,0.2,0.3])

[0.7,0.8,0.97[0.3,0.4,0.4];
[0.2,0.3,0.5][0.2,0.2,0.3];
[0.3,0.3,0.5][0.1,0.2,0.3];
[0.1,0.2,0.3][0.1,0.2,0.3])

dy

(10.4,0.4,0.4770.1,0.1,0.17; ([0.2,0.3,0.7][0.2,0.4,0.5]; ([0.4,0.5,0.7][0.1,0.2,0.3];

[0.2,0.3,0.5][0.1,0.1,0.2
[0.2,0.4,0.6][0.2,0.2,0.2
[0.4,0.5,0.5][0.1,0.2,0.3
[0.2,0.3,0.6][0.2,0.3,0.4

5
5

5

)

[0.3,0.3,0.3][0.1,0.2,0.3];
[0.4,0.4,0.6][0.2,0.3,0.4];
[0.7,0.7,0.8][0.5,0.5,0.5];

] ]

[
[
[
[0.1,0.2,0.4][0.0,0.2,0.3])

[0.4,0.5,0.6][0.2,0.2,0.3];
[0.5,0.5,0.5][0.1,0.1,0.2];
[0.1,0.2,0.3][0.1,0.1,0.1];
[0.1,0.1,0.2][0.1,0.1,0.1])

(10.4,0,6,0.71[0.2,0.3,0.3];
[0.3,0.5,0.6]0.1,0.2,0.3];
[0.4,0.5,0.6][0.1,0.2,0.2];
[0.2,0.3,0.6](0.1,0.1,0.1];
[ ] ]

[
[
[
0.2,0.3,0.7]0.1,0.2,0.2])

(00.5,0.6,0.91[0.1,0.3,0.4];
[0.6,0.7,0.8][0.1,0.2,0.3];
[0.3,0.3,0.47[0.2,0.3,0.5];
[0.3,0.4,0.6][0.2,0.3,0.4];
[ 1l ]

0.1,0.1,0.21[0.1,0.2,0.3])

([0.3,0.4,0.5][0.1,0.2,0.3]; ([0.1,0.2,0.3][0.1,0.2,0.3]; ([0.4,0.5,0.7][0.1,0.2,0.4];

[0.2,0.4,0.6
[0.4,0.5,0.7
[0.4,0.5,0.5
[0.2,0.4,0.5

[0.1,0.2,0.3];
[0.3,0.4,0.5];
[0.2,0.3,0.5];
[ b

]
]
]
100.2,0.3,0.4

[0.3,0.3,0.3][0.2,0.2,0.2];
[0.2,0.3,0.6][0.3,0.4,0.5];
[0.2,0.5,0.7][0.1,0.1,0.1];
[ ] D

[
[
[
0.1,0.1,0.4700.1,0.1,0.2

[0.3,0.5,0.7]0.1,0.3,0.5];
[0.4,0.5,0.6][0.1,0.2,0.4];
[0.2,0.3,0.5][0.2,0.2,0.3];
[0.1,0.2,0.3][0.0,0.1,0.3])

(10.3,0,5,0.8][0.1,0.2,0.3];
[0.4,0.5,0.6][0.1,0.1,0.3];
[0.4,0.5,0.6][0.1,0.3,0.4];
[0.3,0.3,0.3][0.1,0.2,0.4];
[0.1,0.2,0.37[0.1,0.2,0.3])

(10.5,0.6,0.91[0.1,0.1,0.4];
[0.7,0.7,0.8][0.1,0.2,0.3];
[0.2,0.3,0.7][0.1,0.1,0.2];
[0.3,0.4,0.6]0.2,0.3,0.4];
[0.1,0.1,0.21[0.1,0.1,0.3])

dy

(10.2,0.3,0.5]00.2,0.2,0.3]; ([0.2,0.2,0.3][0.1,0.1,0. 175 ([0.2,0.5,0.6][0.1,0.2,0.4];

0.3,0.4,0.4

100.2,0.3,0.41;
0.2,0.5,0.7]

]

]

[ [

[ [0.2,0.2,0.3];
[0.2,0.4,0.5][0.1,0.2,0.3];
[0.0,0.1,0.2][ 1

0.1,0.1,0.1

[0.3,0.3,0.3][0.1,0.2,0.3];
[0.2,0.3,0.6]0.2,0.2,0.3];
[0.3,0.5,0.7](0.1,0.2,0.3];
[0.1,0.1,0.4][0.1,0.1,0.1])

[0.4,0.4,0.77[0.0,0.2,0.4];
[0.4,0.5,0.6][0.2,0.2,0.2];
[0.2,0.3,0.3][0.2,0.2,0.3];
[0.0,0.1,0.3][0.0,0.1,0.3])

(10.4,0,5,0.81[0.2,0.2,0.2];
[0.5,0.6,0.7][0.2,0.3,0.4];
[0.3,0.4,0.6][0.2,0.2,0.3];
[0.2,0.2,0.4]0.1,0.2,0.4];
[0.1,0.1,0.2][0.1,0.1,0.1])

([0.2,0.4,0.9][0.1,0.1,0.2];
[0.8,0.8,0.8][0.1,0.2,0.4];
[0.3,0.5,0.7][0.2,0.3,0.4];
[0.3,0.5,0.6]0.1,0.1,0.3];
[0.1,0.1,0.2][ D)

0.1,0.1,0.2

ds

(10.4,0.4,0.4170.1,0.2,0.5]; ([0.2,0.2,0.31[0.3,0.4,0.4]; ([0.4,0.4,0.7][0.1,0.2,0.5];

[0.2,0.5,0.6][0.2,0.3,0.4];
[0.4,0.5,0.6][0.1,0.2,0.4];
[0.4,0.5,0.4][0.2,0.3,0.5];
[ ] ]

[
[
[ ;
0.2,0.2,0.2]0.1,0.2,0.2])

0.3,0.3,0.4][0.4,0.4,0.4];
0.4,0.5,0.6][0.2,0.3,0.4];
0.3,0.5,0.6](0.1,0.2,0.3];

] ]

[
[
[
[0.1,0.1,0.1][0.0,0.1,0.2])

(
(
[
[

[0.4,0.5,0.6][0.1,0.3,0.4];
[0.5,0.6,0.8][0.1,0.2,0.4];
[0.3,0.3,0.3][0.2,0.3,0.3];
[0.1,0.2,0.3][0.1,0.1,0.1])

(10.4,0,5,0.81[0.2,0.3,0.5];
0.4,0.5,0.6][0.2,0.3,0.4];
0.4,0.4,0.6][0.2,0.3,0.4];
0.1,0.3,0.4]00.1,0.1,0.3]

0.1,0.1,0.2]00.1,0.2,0.2])

[ [ ;
[ [
[ [ ;
[ [

(10.4,0.5,0.9170.1,0.1,0.1];
[0.4,0.5,0.87[0.1,0.3,0.5
[0.5,0.6,0.7]
[0.5,0.5,0.5]
[0.1,0.1,0.1]

1;

0.1.0.3,0.4]:

0.1.0.3,0.3]:
]

[
[
[ ;
[0.1,0.1,0.1])
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Tab.5 Aggregation information of project decision

X

X,

X3

Xy

Xs

[0.404 6,0. 547 2,0. 600 1]
[0. 101 3,0.210 0,0.339 6] ,
[0.3717,0.484 2,0.624 9]
[0.1569,0.218 2,0.297 1],
[0.460 6,0.504 9,0.537 6]
[0.1152,0.1353,0.238 4],
[0.173 4,0.334 7,0.412 8
[0.1329,0.193 7,0.337 1
[0.010 6,0.279 5,0.334 6

[0.1809,0.263 9,0.535 6]
[0.194 1,0.303 7,0.332 6],
[0.239 3,0.300 0,0.364 5]
[0.1569,0. 174 4,0. 193 8],
[0.437 5,0.530 4,0.704 5]
[0.162 0,0.206 9,0.358 0],
[0.477 0,0.577 5,0. 698 9]
[0.164 2,0.2330,0.304 2],
[0. 147 2,0.236 5,0.384 1]

[0.297 6,0.383 7,0.481 5]
[0.1152,0.1882,0.343 5],
[0.327 6,0.442 9,0.553 6]
[0.176 6,0.209 9,0.310 3],
[0.417 7,0.539 4,0. 625 6]
[0.1951,0.2839,0.379 5],
[0.409 7,0.478 8,0.505 1]
[0.174 7,0.2749,0. 448 3],
[0.020 8,0.259 7,0.426 6]

[0.4323,0.5535,0.731 8]

[0.304 2,0. 484 7,0.884 8]

[0.188 0,0.201 7,0.227 97, [0.1000,0. 144 2,0. 186 97,

[0.362 3,0.461 3,0.616 3]

[0.7192,0.754 6,0. 813 8]

[0.003 5,0.107 3,0.204 87, [0.1321,0.2380,0.382 87,

[0.494 7,0. 567 2,0. 606 1]

[0.2759,0.413 6,0. 623 7]

[0.0558,0. 118 0,0.308 6], [0.1880,0.2628,0.377 47,

[0.287 3,0.490 8,0.625 1]

[0.308 1,0.439 6,0.578 8]

[0.101 0,0.1117,0.203 5], [0.0727,0.178 9,0.3259],

[0.340 6,0.478 4,0.566 5]

[0.000 0,0. 110 6,0.204 6]

]
]
]
]

[0.1335,0.157 2,0.268 0 [0.1352,0.169 7,0.265 3]

[0.1256,0.199 8,0.296 1]

[0.081 7,0.107 4,0.211 2] [0.033 5,0.077 5,0.2359]

4 s
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