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A TODIM decision making method in single-valued
neutrosophic linguistic environment

GUO Zixue, SUN Fangfang
(College of Management, Hebei University, Baoding 071002, China)

Abstract: Based on the uncertainty of attribute value information and the different risk attitudes of de-
cision-makers towards gain and loss, an extended TODIM (an acronym in Portuguese of interactive and
multi-criteria decision making) under single-valued neutrosophic linguistic environment is proposed. First,
the uncertainty in attribute value information can be quantified directly by using single-valued neutrosophic
language set. Second, based on the extended language scale function, the distance measure and aggregator
of single-valued neutrosophic linguistic numbers are defined. Based on these, weights are calculated by
standard deviation and ranks are obtained by the TODIM method. Finally, the practical application process
of the proposed method is illustrated by the case of energy-saving service company selection, which verifies
the feasibility and effectiveness of the method.
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Tab.1 Single-valued neitrosophic linguistic evaluation matrix
C, C, C, C,
A, (s,,(0.4,0.4,0.3)) (s,,(0.4,0.4,0.1)> (s,,(0.1,0.7,0.3) (s,,(0.6,0.5,0.0))
A, (s,,(0.8,0.1,0.1)> (s,,(0.7,0.4,0.5)) (s,,(0.1,0.4,0.8)> (s,,(0.1,0.8,0.9))
A, (s,,(0.7,0.2,0.3)) (s,,(0.6,0.5,0.1)) (s,,(0.9,0.2,0.1)> (s,,(0.7,0.4,0.4))
A, (s,,(0.5,0.3,0.5)) (s,,(0.5,0.8,0.1)) (s,,00.2,0.9,0.5)) (s,,(0.6,0.2,0.4))

AT 1K AR TR S IO AR D G AL 5 B B E R R TR S T RS R AR 2 IR,

R2 MEHBREDEEFTENER
Tab.2 Normalized single-valued neutrosophic linguistic evaluation matrix
C, C, C, C,
A, (s,,(0.4,0.4,0.3)) (s,,(0.4,0.4,0.1)) (s,,(0.1,0.7,0.3)) (s,,(0.0,0.5,0.6))
A, (s,,(0.8,0.1,0.1)> (s,,(0.7,0.4,0.5)) (s,,(0.1,0.4,0.8)) (s,,00.9,0.2,0.1))
A, {s,,(0.7,0.2,0.3)) {s,,(0.6,0.5,0.1)) {s,,00.9,0.2,0.1)) {s,,(0.4,0.6,0.7))
A, (s,,(0.5,0.3,0.5)) (s,,(0.5,0.8,0.1)> (s,,(0.2,0.9,0.5) (s,,(0.4,0.8,0.6))

ABR 2 RN E R E. B AQADIREE I RARBEMBE . EWC ) ="(,,,0.60,0.25,
0.31)),E(C,)=(s,.,(0.54,0.51,0.19)) ,E(C,)=(s,,.(0.33,0.62,0.36)),E(C,) = (s,,(0.49,0.56.,
0.5 s8R JE M A (12 TR bR 2, I8 1 (13D A& S8 PEAE s w = (0.179,0.142,0.339,0.346) ™.

BB 3 MRIEA XA FAHI N E. 0, =0.50, 0, =0.41,0, =0.98, 0, =1.

AR AR HEOE BB R R R TR A KU S L B 0 = 2.8 5 18 R X L AR X (15O TR R A,
FEXTEEAN T 28 A, M DRSO 45 30 0 34 3 4 1 L WL 3% 3.
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x3 NBEEKE
Tab.3 Dominance degree matrix
A, A, A, A,
Ay 0 —0.65 —2.42 —0.83
A, —0.19 0 —1.29 —0.24
Ay 1.24 0.12 0 1.04
A, —0.22 —1.62 —2.10 0

AR5 A C16) br AL L F B T 45 O SR B AR AR B O £ (A)) = 0.01,6(A,) =0.43,
ECAD =1,6(A) =0AKHE & CAD BRI, FHI B J7 S8 s % B A7 7 BB AT HEIF o4 DT RBHERR 9 A > A, >
A >-ALL

N TR A R AR E P B BOAS [R] A 0 L (A 2% S0 sk PR 80 X e R0 R A 31 5L AR B A S5 SR I3k 4 B,
M 0<<2 i HEUT g Ay > Ay > A= A A8 0=3 BF HEFIIUT 0 Ay > Ay > A > A X RE IR A T8 8 T 3R
R4 R LT 1) 2 Xt HE P 45 8 A2 2 0, 6 I R SR A AT R 2 B i PSR

R4 TR OEBHAREFE

Tab.4 Ranking orders of alternatives with different 0

0=0.5 0=1 0=2 0=3 0=5
3 HEy 3 HEP 3 HEP 3 HEF 3 HEF
A 0.03 3 0.02 3 0.01 3 0 4 0 4
A, 0.42 2 0.42 2 0.43 2 0.43 2 0.44 2
A; 1 1 1 1 1 1 1 1 1 1
A, 0 4 0 4 0 4 0.01 3 0.02 3
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RSO B AR R R T A AR R PR (RS BT T SR 94T O MU TODIM J5 3% L 2 1 v 8 3 36
B8N B0 2 JR PR DR SR 7 vk et TR R B eR R A 120b B R RO T B R R O S RORG B N R R AR
BT T AR SEBR DR SR rh P SR AN R S A PR A L T WA A AR B S B 28 SR R TR T A R B
[ TODIM J5 i 6 J5 S #EAT HE P g o L 5 T 2 WA J5 3, LA o 22 i 85t 07 58 22 8] A9 22 3 O Wl 58 AT B
Ja R BE R S R B TODIM J5 i W 25 B8 il 55 28 W) 4 8 £ DA ) A b, IR XS R AY 0 {EL2E 4T 80K
YIS L S5 7R 1A% Wk B R AT PR A RO BT R A0 T 1 RE A AR Gl e R DR SRR L N A —
FEJE Al T N0 E P AT RE SR O T A Y 25K A il 7 S B D R A b AT LR I DR SR A XU i
T 55 AT M B 24 3 R 2, LU A B T A 08 T A R SR IE S 3 AT LR — 2D B 5 P R BRI T B A A
B SR A R U A R e 5
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