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A fuzzy linguistic TOPSIS decision making method based on alternatives-
linguistic terms decision matrixes
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Abstract: Fuzzy linguistic decision making methods are hot in decision making. Compared with the decision matrixes
which are widely used in fuzzy linguistic decision making methods, alternatives-linguistic terms decision matrixes are
provided to represent decision results of experts with respect to attributes, and the advantage of alternatives-linguistic
terms decision matrixes in distinguishing linguistic decision making of distinct, partial unknown or hesitant linguistic
environments is analyzed. Inspired by the classical TOPSIS decision method and vector operation, the positive and
negative ideal solutions based on alternatives-linguistic terms decision matrixes are presented, pseudo-distances and
relative closeness between the positive(negative) ideal solution and alternatives are calculated, and their properties are
analyzed. Then based on the 2-tuple linguistic represent model, the fuzzy linguistic TOPSIS decision making method
based on alternatives-linguistic terms decision matrixes are proposed. An example is given to illustrate the practicality
of the proposed method. Compared with three existed important fuzzy linguistic decision making methods, the proposed
method can be used to overcome the drawback of the existed method, which is an alternative fuzzy linguistic decision
making method.
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XiF % 5 1F G AR AR 2 8] AR 6 T B R (a, ) (L3R
1). AR I B, U S S HEF N ar = ag = as, A
I ay A HIE BT %2
R EENRETNERS ESIDERNIES

E SR ai ay as
EY 3.9 4.1 47
Fr 33 3.1 27
EY 48 49 53
ol 2.7 2.6 22
B 453 4.66 5.12
F 2.88 275 235

R(a,:) 1 0.96 0.85

B2 125 B mT DU H: AR SCHR 0 2
BB T R MR IR B 5 TOPSIS R 5 7V 11
25 B 5 {5 1 R e g AR R, RIS, P s 3
o i 2 ] 1 RERIAE & (8 D SR A5 SR T Aw, s b,
S AR B AR O 1) B, D) SR R B BLAR R 9
BSIR Ak N 2-tuple BERIE S T AR R A H 7, FIH
2-tuple fRR i 5 RN AL R B 4 B AL A, IR BE S 5 2-
tuple FEHA G 5 REFTTEHM. NIX/MNAER, AR CHE
TXF G-1E F A PR R (RO E 5 TOPSIS Y3k 77
PR R T 2-tuple BOWITE 5 R A H TSI
4 S

ARATHNH— A BRI ARA R T 2B S
1B R S S0 [ O ASOR 1 5 TOPSIS #5567 14k 1) v S ik
£, 7 5 Rodriguez %5 1] 7 £ Wei %5 19 7 74U Al
Lee 25 [ 7 2V AT LA

fl5 SRFENRA = {a1,as, a3}, RFJEME
C = {c1,co, c3}, WIMABEHIE S TS = {so(fh2),
5108 72), $2(%), ss(P), sa(BF), ss(BLF), se(TLF5)}.

BROBEN {1, < ), & RO R I
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xR #34%

FEFES
{50781,82} {54755} {84}
D= | {sq,83} {s3} {s0,81,82}] -
{54,85,56} {51,852} {54,85,56}

A SCHE Y 5 0 R =18 5 (8 D S P A A
W15 = TOPSIS 1R 57 VL MR T iz ok 5 1) i, B Ak ke 5
AR R T

1) MR XS B 1k D SR R A R 0 R R S
{IERPS SEL

(111000 0]
Di=1]00110 ,
0000111
(000011 0]
Do=1]0001000],
0110000
(000010 0]
Di=[1110000
0000111

6
7Dy AL — TR ), = 1414140404040 =

3 1, TEIHL A e 5 A — A 0 P 5 o
TR 1) 22 Ja P R 58 i) .

2) FT X R-15 B H AR Dy Do M1 Dy, i 7€

RFBYE 1+ o Tl ez 73 il XoF LR IE 47 R AR A Oy

PIS; = (1,1,1,0,0,0,0) \/(0,0,1,1,0,0,0) \/
0,0,0,0,1,1,1) =
1,1,1,1,1,1,1),
0,1,1,1,1,1,0),
1,1,1,0,1,1,1),
1,1,1,0,0,0,0)
0,0,0,0,1,1,1)

(0,0,0,0,0,0,0),

NIS, = NIS3 = (0,0,0,0,0,0,0).
DRl It e 3% 2 AR I 1) IE SR BRAR R A PIS = (PISy,
PIS,, PIS3) fINIS = (NIS;, NIS,, NIS3).

3) BT IESORARA, 23 AT SRS R ay s ag
as 5 1E F B AR A# PIS, « PIS, ATPIS; A2 NIS; . NIS, Fll
NIS; 2 [8] ) Dy e g, B

El = | D} — PIS,|| = 18,

o~ o~

PIS, =
PIS; =
NIS; =

—

A(0,0,1,1,0,0,0) A

—~ o~

E} = || D} — PIS;|| = 16,
E} = ||D} — PIS4|| = 6,
F! =||Dy —NIS; || = 3,

F} = ||D} = NIS, || = 5,
F} = ||D} = NIS, || = 15,
E; = ||Dj — PIS,|| = 6,
E3 = ||D5 — PIS|| = 12,
E3 = ||D3 — PISy|| = 12,
Fy = [|D; = NISo|| =9,
F3 = || D3 = NIS|| = 3,
Fj = || D3 — NIS|| =3,
Ej = ||D3 — PISs|| = 14,
E3 = ||D3 — PISs|| = 15,
Ej = ||D3 — PISs|| = 3,
Fy = ||D3 — NISg|| = 4,
F} = ||D = NIS4|| = 3,

F3 = ||D3 — NIS3]| = 15.

TE?ECB‘J*XE{%,é,%}ﬁr%ﬁ‘ﬁ%%ﬁﬁ%al\ 0z Al as

55 1E S AR i PIS FINIS o FE 254
_El+Ej+E} 1846414

B! = 12.67
3 3 ’
2 2 2
g BRH B3+ B 16412415 1433,
3 3
Eg_Ef+E§+E§’ _6+12+43
B 3 B 3 -
F1:F11+F21+F31 :3+9+4i5.33’
3 3
F2:F12+F22+F32 _ 5+3+3£3'67’
3 3
F3:F13+1;§’+F§ _ 15+§+15i11-

I, E~ = min{E, E? E3} = 7, Ft = max{F",
F2 F3} = 11 AR ®), 3 R 5 IE AR
[i) PRI AEL R I 30 R

1, 7 533\ .

Rla) = 5(12.67 T ) =052,
1, 7 367\ .

R(az) = 5(14.33 Tt ) =041,
1,7 11

Rlay) = 5(7+17) =1

4) T R SR T G AE 6 W 3T R R R(as) >
R(a1) > R(az), RFENRHFER Nas = a1 -
ag, BN G as i R IEFERT R

K245 W T AT T X R-1E SR E
B[R ASOR 15 5 TOPSIS #1 5% 5 Rodriguez 55 (1) 77201
Wei 55 1) 771219V Fl Lee &5 (1) 77 1A ALE T 500 AR
T R BRSO AN 7 TH ) b
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A5 F — AR T f-0E S E S R AE R A9 AE #1955 TOPSIS 3 % 77 ik 609

®"2 AMTEHFERIEE

RHTTVE "y xF G HE RN R
Rodriguez!*! TbFoR & az =a1 > az {ai,as}
IRMLEE R az = ar = az {as}
Weil'”! g R az > a1 > Q2 {as}
LR as > a; = as {as}
HFLWAHF a3 = a1 = as {as}
Leg2! HFLWG 5T a3 > a1 > a» {as}
HFLOWAMT a3 > a; = az  {as}
HFLOWG 5T a3 > a1 > a» {as}
A T7 Wit 5 az = a; > as {as}

Rodriguez ()77 % & e -2 Hh B H T oy B
TRAGHNE 5 T0UEE 1) 22 J8 1tk R SR 1v) R 792, 1% 07 32
%t min-upper 5 -+ max-lower 5 1 Fl—/ — o &
K Z 4 A%, min-upper A max-lower 57 F 3R B —
P G TGBMITE 5 DRI 25 R 1A% 05 B, %
o0 fE BR R A — MBS E X E. ol 8 &R
F T RHE & 8 X R AT HE R, NI 3R A3 717 A AR
T F WU 2 8 1 SR ) R VP A 25 SR AE AR o,
1% H Rodriguez %5 1) 75 12012 LU A& 1 X 2.

9 T % ik Rodriguez 55 1) 77 % (A 2, Wei 55 2
TREZ B, 48 TR B R BRIE S D4R H R
T B UG AR TR B R B E S AR &
HF (HLWA) KB AEE & A P MR & E 1
(HLOWA), Jf F T- 57 B IR R BRI 1 5 DR 1) 2 J@ M
YLK n) L. T 3 b, Wei 55 1) 77 V2 02 2k T A IGO0
T IREH T IR TT I, R AR 2T HLOWA 1) 1R 56
J7 927 AR HEACEE R AN [R]E , 0F E f) e 5 485 SR mT 4y
NSRBI FRSL AR AR ). 2 Hrn] DA R B, R
PSS B PN S S ap

9T U UL ROV A A, Lee 542 1 AR
T IXTAMBLAR 5 2R B ARG 5 IU4R LU BT V%, IF
S5 T PRSI TRAERE 0 2 TR] A B i
REMBEMIE S DU 5V IH BONE 5 U 15
MIALIR BE, Lee 5542 H 1 ARBTG5 IR 3 -+
(HFLWA). Jt I35 3 Ik LT 57 (HFLWG) 4t
BAE S A 7 RT3 H 1 (HFLOWA) 10 ¥4 45
WIE & A P I LT 57 (HFLOWG), I F Tl A 3k
BRERHINE 5 DU 22 J8 P e s 1) . R 27T DLV
2], F Lee % 17 7 4 7T LA 78 il Rodriguez &5 1) 5 7%
I Wei &5 B 7V AN 2, BEBE 45 tH 3 AN & e 0 R HE
P e .

AT H S T 0 R385 5 TR SR B A
F TOPSIS R 5 77 158 56 LT -8 5 5 JUR A

FEA 58 SR TR A B, T oAt 3 R U7 1L 3 DA - JE 1t
TR SRR B Dy M 58 R SR AT, AN, AT b AR ST
P& 1 512 —Fl TOPSIS ¥ 5 77 7%, B i 5 1E £
PHAE M 1 E S 25 Y e SR 45 AL, IX AN [H] T Rodriguez 45
(77 VA oo i OC R 45 TR 3R 45 R, AN R T
Wei & Hl Lee 5 I 7TV E M R G H 145 ks 45 3L
¥ 3 I, TOPSIS 5 77 V238 ik 1F 7 BRAR A g 4t 17 55
ZWRFAE S NR 2T LR B AT XN R-ES
i Y SR o B SR 18 5 TOPSIS w56 75 125 m LA v fiR
Rodriguez 5 1 Wei 25 [t FOTVERIA Z, 45t 134
X RIHE T 45 R, HEF 45 R 5 Lee S5 1 7 % — B

5 4 #

AR T X B8 T H R RN R L K
MR 58 B PR 4h VRN IE 5 15 B, XM PR 5
BRI T AT A NV IEBINE 5 & & L10-1
F] &, 4 L AT R 0-1 [m) 2 B iE H 2 E I iE 515
B3, 454 24 L TOPSIS BR 5 5 15, A SCH:F0-1
) Eia B2 H TG & SR I ) IE B P AR A SR T
AR T YR R [ D BE R, T TR O
J BT RN R AP PR B, 45 TR RS
T A7 FR AR 22 18] () D i, 23 A 1 LA SR o, i
L T RIS IE S AR 2 TR PR A R U
FEE 18507 9%, A I 2% B AR G I 30 2 5 TOPSIS #e 3
J7E A% O JEAEL — B3, AT T e 4500 = 1 R SN AR
SEA 43 BT 5 Wei. Rodriguez Al Lee ) #5715 13F
177 BB, A SCT7 75 Lee BV 3R T7 10— B9 B8 e iR
Wei Fll Rodriguez 5 77 V% (AN f2, 1 B 2 1 X R -1
A DR SR R B (R RSOR U 5 TOPSIS W 3 7 VE 1) IE 1
P, [R5 T 0-1 1A & B s B, AR ST v T P A
W BRI o 50 23 R AR IR PP E & E B TER
MR JCREI S T A ENIES REE T RERRE
X RN E S5 B, & — Mg f)iE 5 Rk k.
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