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attribute decision making assessment with trapezoidal intuitionistic fuzzy
numbers

GONG Yi-cheng, REN Zhong-yu, DING Fei, LAN Shuang-shuang, WANG Hao, TANG Ying, QIN
Can

(a. College of Architecture and Civil Engineering, b. Key Laboratory of Beijing for Water Quality Science and Water
Environment Recovery Engineering, Beijing University of Technology, Beijing 100124, China. Correspondent:

GONG Yi-cheng, E-mail: gongyc@emails.bjut.edu.cn)

Abstract: Aiming at unknown attribute weights and attribute values which are expressed in trapezoidal intuitionistic fuzzy
numbers, a gray relation projection pursuit dynamic cluster method is proposed. This method improves grey correlation
projection method(GRPM) under the comprehensive consideration of preferential membership and grey correlation,
combines projection pursuit dynamic cluster(PPDC) method and the grey relation projection method, and constructs the
projection objective function. The firefly algorithm(FA) is adopted to optimize the objective function of projection for
obtaining the best projection direction of grey correlation projection values, and the grey correlation projection values are
evaluated, which are applied to classify, rank and prefer the alternatives. Results of the application examples verify the
effectiveness and feasibility of the proposed method.
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i—< — g, ¢ <z < d;
0, otherwise.
A5k & ek E
b—xz+vi(x—a)

Ha, a1 < x < b;
b—a1

vz, b<x <
x—c+vz(dy —x)
di —c¢
0, otherwise.
HAF:0<ua <1,0<vs <1, pg+pa<1lya,a1, b, c,
d,di € R. #a = (([a,b, ¢, d]; pa), ([a1, b, ¢, di];va)) N
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PR B BT M iE N a = ([a, b, ¢, d]; pa, va). HHN,
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1) a1 + az = ([a1 + a2,b1 + ba,c1 + co,d1 +

2)

va(z) =

Ha, ¢ < T < dy;

5
da); pay N\ Hay»Vay \ Vay). Forf: 74 \7 MBI LEAL

B, <\ i U OL K.
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2) M@y + a2) = Ay + Aag, ayt + @32
@t Mar + dear = (A + Aodar. Hdr X >0
A1 >0, A > 0.

3) (@) =ark. H:a > 0,0 >0,k > 0.
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ENX 39 % Z NBanach Z¥[a], UMV N Z H
FHEEMNTE, W U 5V 2 [8]#) Hausdorff FE 25K
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max{sup mf lu — v, Sup 1nf |u —v|}.

uel ve

WP Z =R, U = [uy,us) M1V = WNﬂﬁEmﬁﬂu

BRI d(U, V) = max{|u; — vy, |uz — va|}.
EX 4 Ha ([ar, b1, c1,di]s pa, 1), Gz

([az, b2, c2, da); pi2, vo) IR AME I B L A6h T SR 45,

#& T Hausdorff FE B4 (1) %€ X, & 4112 8] i) Hamming FE

15 F1 Buclidean PR 2§ 733 € 40 R :

dh(afla a‘Q) -

1
Zﬂal —ag| + b1 — ba| + |1 — co|+

|di — do) + max{|u1 — pal, [11 = val}; 3)
de(ay, ag) =

%((al —ag)? + (by — ba)?® + (c1 — c2)*+

(dy — do)* + max{|p1 — pof*, 1 — 0P HY2 (@)
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Hrar = ([ar, by, cx,da)s pn,vn) Mag = ([ag, bo, c2, da;
o, vo) IBAL N R T AR £, (K, =0 (3) 1 (4) 538 1k
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Lj(max) — Lj(min)
X T AT AR bR (ENERR), FLAbFET7 A
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A= | : .- ©)
Oml Om2 -+« Omn
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Tij =

04 + AOmax
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Ho X AR FERE, A € [0,1], BHEEA = 0.5. K m x
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HIE 3 (24) 13 BUR RIS E
2 = (0.4098,0.5039,0.369 6, 0.393 4, 0.455 2).
®3 BHREEFHIINESR

JEM B1 Bs Bs By Bs min; o;; Max; g;j

o1 10 08 08 08 09 0.8 1.0
02j 09 05 05 1.0 07 0.5 1.0
o3 1.05 095 1.0 07 07 0.7 1.05
o4 085 0.7 1.0 1.05 095 0.7 1.05
o555 07 08 07 075 09 0.7 0.9
Omin 0.5

Omax 1.05

T4 REXHKRHEE

J& By Bs Bs By Bs

14 0.672 1 0.7736 0.773 6 0.773 6 0.7193
T2, 0.7193 1.0000 1.0000 0.6721 0.8367
735 0.6508 0.6949 0.6721 0.8367 0.8367
T4j 0.7455 0.8367 0.6721 0.6508 0.6949
T5; 0.8367 0.7736 0.8367 0.8039 0.7193

RRGE R H: TR X 1 X5 N—3, XPHifh
HEEA, Xy, Xy M X3 H—K B X A X5 IRZ.
Nzg > 25 > 21 > 24 > 23, A Xo > X5 > X1 >
Xy > Xs, FIHEAET RN Xo.

X — 255 5 3k [26] TR B K ORBR AR #2145
SCHR [27] v R B AR €8 R 3R 40 ik BL R SO [13]
HIAE BAN T8 1 5E 1) 22 N Pk 3 07 v ) T H R 5 2R 15
AH .

2 HEARATRABCHTSES ), BlE
3TN X (6 = 1,2, 3), BRI FE— MR
VB A PRI, B T 0 3 Mabr g e A
RE 71 (B1), WK 5577 (Bo) M <5 A 5 6 71 (Bs) 4T
PO, IX BE AR AL 2k B R bR, B 5 4h T R B
TR e SR B a0 3% 5 BT

=5 ERBERARMIRRER

ES By Ba Bs

X1 ([3,5,6,8];0.5,04) ([2,3,4,5];0.8,0.2) ([2,4,5,7];0.7,0.1)
X2 ([1,2,3,4]:0.8,0.0) ([3,4,6,8]:0.5,0.4) ([3,4,6,7]:0.7,0.2)
X3 ([2,3,4,6];0.7,0.2) ([1,3,5,8];0.6,0.2) ([1,2,4,6];0.7,0.2)

551 s g tirit EAE AR R, S0t E TS

B ITIA R

@’ = (0.6143,0.6890,0.3847),
A (14) KRG KRR E

w; = (0.3773,0.4747,0.1480),
I (24) 1530 K AR E

2z = (0.8339,0.8158,0.7650).
RN 21 > 20 > 23, 0H X, > Xo > Xa, RbEAEN
FN X X85 55 30K (28] R A I R AR AL
THEER—3

* R ¥ 30 %
DL AN S5 350 B 1 A SR H 5 v B AT AT
A R
4 & B

ASCHR W T — R A K ORI B T BRsh S K

Kik. GIFIe MBI Bah A RIEEREN T 2 Hix
DALY, I 51 NN T8 e s i K LS
FUARSLIR, 33 SR AT R AR R IR IR 4% 46 08 75 S ik
ITHEFPEEAL.

ASSCTTETE S 11 € 4 E T7 5 J@ PERCEL N

NARZR BT P LD ok SR AE B hR, 7T #3875 5
BEAT 70 2R HEFP AL, M1 A ke 22 Ja8 11k phe 35 )
FRIANS 52 PR

SIS FH 2R, A S5 V8 B I, THER R,

BOIFRE T 2 R SR R B B AT I, AT T
DT RAL B VAG S A OGRS ) L
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