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Abstract

In the field of multi-valued neutrosophic group decision-making, selecting an appropriate measure
has been a significant challenge due to the inherent complexity and uncertainty. To address the chal-
lenge of selecting an appropriate measure in existing multi-valued neutrosophic group decision-
making, this paper proposes a comprehensive difference measure method. The new measure not
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only considers the reliability of the decision information provided by the evaluators themselves but
also integrates the differences between multi-valued neutrosophic numbers, thereby more compre-
hensively reflecting the quality of the decision information. In the calculation of attribute weights,
an optimization model is constructed based on the comprehensive difference measure. By maxim-
izing the proximity of the alternative evaluation value to the positive ideal alternative and minimiz-
ing its deviation from the negative ideal alternative, the optimal attribute weights are obtained us-
ing the Lagrange function. In the allocation of expert weights, the quartile method is innovatively
introduced to achieve objective weight assignment based on the differences between expert evalu-
ation values and the group consensus benchmark. Finally, comprehensive evaluation values are ob-
tained through the weighted aggregation of attributes and experts, and the alternatives are ranked
based on the score function. Case studies demonstrate that the proposed method can significantly
enhance the scientificity and reliability of decision-making in complex and uncertain environments.
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J P AL S o P ) 5 M TR A= {(X, 10, (X), v (X)) X € X IAZ 0< p, (X) v, (¥) <15 I LT
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Table 1. Decision information table
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ZS, BHERTIFAATTENNITR N ES, SoEdB R RKE/MERITEER, HUSHRHiEE
fE AR A S
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N2 EREE, Kby, €Tys pg €lgs @5 €Fgy MT— 1 F - ZREEEDN
T-Md, | -=Md,F - Md 5 A 41(10)~(12) i

A S e —_
T—Md(A,B)=Zk:1 k:ly/‘k yBk (10)
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ra Iig _
| —Md (A,B)= Zk:l Ik:1 ;”Ak Hg, (11)
PRRTS
len § e —
F-Md(A B)= =1zl % (12)
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el 0T AR T (%), T (%), Fa (%), Ts (%), T (%), Fg () thoe s A4
EH 2 WTZHETEMALEB, BT - F - Z 7L 2 LR
1) 0<T-Md(AB)<1.
2) T-Md(AB)=T-Md(B,A).
3) T-Md(AC)<T-Md(AB)+T-Md(B,C)-
| —=Md, F —Md [R5 2 _E IR =26k .
UEM 1) BART —Md (A B) i 2dEtitE, RFRIEHT -Md(A B)<1.
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la,—¢| =|(a,~b)+(b—c)|<[a,~b] +[o—c| (13)
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e B RRYEE), ENZESTEEE GHNEERE: ZREEENMNINEZE SEMARE, TR SRR
AHERRBEREREE MR, HEARZETEEOX HREE. Bt 85N EE SN ER
P, REZETHENGEERER. XAREEWGAE SR R T8 AR R A o BRI 5L
FEEWAE . %R RALEMBUER D =aMd + SR, , M LIARIIL AT S B 3 25 4 22 57 B B () 2
i, HAE o fl S e A T, Fik, RABREEAEAH.

%Xll&*%%ﬁ¢%ﬁ%A=ﬁ;ﬂﬁQ,E%ﬂ%ﬁME%RNEE%E¢%ﬁB=ﬁ@QQ>
Fbr#E, WA 5B ZAMGAEERERN:

D = Md ", (20)

H2Md =0, TATMED=Md™ =0.

LA ZEDEE A, A BIFTFEEDZATFER, D hMd #E: Md ok, DR, il
R, =R, =0.8Md(A,B)=05Md(A,B)=03If, D(A,B)=0574>D(A, B)=0382; UM LD
HA A 5B BZESR Md MFER, D HIR, R, HE: AIEEEIZED, DBk, #lin
Md(A,B)=Md(A,,B)=05R, =05R, =091, D(A,B)=0.707>D(A, B)=0536.

EF 4 0<D=Md™ <1.

IEW] MRHE D=Md™ =e®"™, BFo<Md<1, #In"<0; XHFO<R, <1, AR, IN™ <0, A
BERIAFE] 0 <e™ ™ <1,

54 Md =01, #ED=Md™ =0, ZiLpnk. D WEEIEERZ][01].

EELS D BEAE Md R30I RSN D BEAE R, RSN AR

WEW et D B Md S X Md SRT, 152

dD

— =R ,Md"?
dmvd  *

BT 0<Md<1,0<R, <1, FTLAF R,Md™* > 0fERL, XEH] D B Md #3Ghnm $isag .
HkorHr D B R, AR AGEH . X R, R'T, 193]
dD
dr,
Ho<Md <1Bf In™ <0, FTLAA Md™ InM <OERL, 1XFBH, D BE R, B3 TG S e .
4. ZEPEYFERES*
TEZ R IERFAL RS R U, Rl G PR & L 50 WY U & R 5807 S etz 0 B s Selix—H
WREEMR R AR, BRI, B 2 R S AR AR O A, R B RAGE
fmfE, R T L SRR At ok SRAE B BB AT 2 AL = RAE R G Tk #,  BI a4 &%

=Md " InM
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A REEEREEEMLR AN E X, T 2EPEANGaEREE, R - BERE
MR T R 5, BRI RR AR SR A, (7 PP UME R m] B IR ELAR U7 SRR
BT 5 G BUBHE G NP 0, AR VR E S R A SRR ) 2 7 0 ik de, SRBLE X
BENGHEI A &5, SGERESERE, RAMBCPE X 2 a0 85 ST RS, HEER
7 RS ROT AR
4.1 BRUENERNHE

SRR 2 J VR SR i) R A 2500 2% J 1 P B B I AR, thmt R SR A . N e A oR 2 5
JEE D 28 R R 2 JE AL A BRI ROD IR

SPURL HREHE LR I D AERE N = () = (T TERS) ) S g g,

SRR 2 BElRtE Y, TRIEFEETR QY Q AN EAT R GG R R R AR PR B .

Q" =(Y1*,Y2*,---,Yn+)::(m?x<TJ—+, |;,F;>)j=1,2,--~,n} (21)

3p T = {(macr, )17 ={(min )} F = {(minF, Jli =12, mij =120,

Q =(YI*,Y;,-.-,Y;)={(mjin<T;, I, Fj’>) i =1,2,---,n}. 22)

Hp T, 2{(miinTij)}, I ={(m;ax |ij)},FJf ={(m9x Fij)}i =1,2,,m; j=12,n.
LIRS A (0)E #4IETy REIE . GO RIVGEERIERE D (%Y ) 5D (%) ).

DUR A4 SRR e VA I SO AR AR R GE A R AU, (AR T PR
B AT REEIL T IEBEAR DT 58, (RN S K PRSE b 15 S0 BEAR S 58 o 0K — JRUN, mr s 7 R s A .

miniiwf[ D+(Xii'Yi+)

2
A 1. i1 D*(Xij,Yj+)+ D'(Xij,Yj")J

St W =Lw;20,j=12,n

=1
R ESR B AL B R A E, 15 ¢ A Lagrange 5T, %W~ Lagrange BRi%4:
Lag(wg):izn:w? D+(X”’Yj+) 2+2§(anw.—l}

DTEE om0 (k) "

X, Y

i Y

KT w A G SR
oLag(w,¢) 0.0 (w,¢)

ow, BT

J

g, 15

(o)) [l

SR AR AR, AT R AU W = (wo Wy, W, ) -
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4.2. ERWMENTHE

FEEAZETREE W HRE R, S E LR ERRE IR G, Ak, {TENE
FREA DA EOE AR B — N BA AR B E A e, 2R S i T & AR K. Ak
R L ) B 5 0PME, RYIHBE RS 2B L5003, MR &R E . 7R e SR E
MR, AW TR s B N DU 3 Gt 7 iR e S BB —. . =B s Tk
A BT B /N B RHES G 565 25%. 50%. 75% AT . R IHI4A H R DY 27 v e S v AR 12D B8

IR L REAE AN BIRHES . X T & T K e T ZVFIME, R NFOME S =S R BEE AR A B
AR RIR A <f, I If> e ¥R —T7 RARF K =ATabn B 43 B/ B HE 5145 21 = 41 B oo
%ﬁ%ﬂﬁa{ﬂ,ﬂ,m,ﬂ},{ﬂ,fz,---,fn},{lfl,Ifz,m,lfn}o

A2 WE BN E . B NEEEIKE, QN,Q% QP A MIFRIRITRIGE —. = =, p
%%%@ﬁ%@ﬁouﬁ%%ﬁrgmj$%ﬂ,%ﬁ\:‘zﬁﬁﬁmﬁﬁﬁ%%:

p(Ql):1+(n—1)x025;p(QZ):1+(n—1)x05;p(Qg):1+(n—1)x075.

R 3 T o A A R A

Q' =T[ p(@)]+[7( (@) +1)-T[ p(@) Jx(p(@")-| p(@) )

B 4 YEEEERE (T, T, T AR G 9 {Q1, Q% Q%) o X TR (T T, 1} 15
(R Py B b BA LR IRV RE (0025 R AT A0 38
5 ¥ A=({056,0.7},{0.4},{0.5,0.7}),B = ({0.5,0.6},{0.4,05},{0.4}),C =({0.1,0.2},{0.6},{0.3,04}) ,

W (T, Ty T 90, n=6 WTARIS—. =, 4O EHRE S BN
p(Q)=1+(6-1)x0.25=2.25; p(Q*) =3.5,p(Q*) = 4.75.

s A EOE . Q'=0.2+(05-02)x(2.25-2)=0.275, Q°=0.5+(0.6-0.5)x(3.5-3)=0.55,
Q°=0.6+(0.6-0.6)x(4.75-4)=0.6 .

Q=({0.275,055,0.6},{0.4,0.45,0.525},{0.4,0.4,0.5} ).

R A RQ)THHE N L XIHME S W A E R ZER, WE SR E R T 25

. sl—Md(Xi,Qi) | (24)
>(a-wd(x: Q)

43. ZRMARLE

FEAFEIE M 5B ZME 2 Jash 2 BRI S D R F -
BIR L B POCRIERE o 8 2.1 5% 2 8 MR ) R , eS8 W ) DR SR Ry M =(xi‘} )mxn ,

AR AR 2 SO H AT IS A, 13 UL e SRR R MK =(>~<§ )mxn .
TR RS, REAEETET LS T AR R, HbrtE A H08:
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- =Y e Y ot Y )

peFp uelp 7€TA

S 2 L E 4.0 7R S AT R IO £ W = (il wh o W)

SR 3 BE AV T R P, S A 2(6) M ISR 45 7 AT 8 VB (AT (2 LA, A
A3 B 56 07 SRR 5 WA R T A7 % S A M = () S ot S
Z=(2,), o 2, TR KRB FA AT RGN

SR 4 BT 4.2 WHTERART T AR SRSV =(v))
5%5ﬁﬁ%%%%%ﬂévﬁWwwa,E*wziiﬁwﬂﬂwwﬁ
S 6 5 (6) M B 45 70 & 5 R S A VI AT SR 5, B T R X, MR SR

H=(hh,, 0, )"
ST ARSI B s(X,) 5 a(X,) FEHERE
5. Rl

ARSR I B W SE 28 P M2 R S BRI R A 2 . — A A2 I S X BB I
Xp0 Xy, Xy, Xy, X FUaKR i AT GRS, B REHIVFIT RIS Y RIS Y, 5. Y, RIIRE, JF&IE 17 =fit
ZFHYH?H B IR T . BT FIEOME 2 E T B BT s URER . R EERE R

({0.5,0.7},{0.3,0.4},{0.4}) ({0.5,0.7},{0.5,0.7},{0.6}) ({04} {0.3},{0.3,0.5,0.6})
({0.4},{0.4,05},{0.2,05}) ({0.2,0.6},{0.5 0206}> ({0.7},{0.4,0.7},{0.4,0.7})
M!= <{O406}{ 51,{06}) ({0.3,0.4} {0405 {0.9}) ({0205 {0.4 O608}>
({0.3,0.5},{0.6},{05,0.7}) ({0.4,0.7},{0.4},{0.5,0.6}) ({0.6,0.8},{0.4,0.6},{0.5})
({0.5,0.8},{0.3},{0.3,0.5}) ({0.8} 0608 {0.4,05}) ({0.4,0.5},{0.5},{0.3,0.5})
({0.5},{0.5,0.8},{0.5,0.7}) ({0.3,0.6},{0.5,0.6},{0.3}) ({0.2,0.5} {0304 {0.8})
({0.3},{0.4,0.6}, {osos}) ({0.6},{0.4,0.6}, 0406}> ({0.3,0.5},{0.6},{0.4,0.7})
M? = ({0106 },{0.4,05},{0.6}) ({0205 5},{0.4,0.8}) ({0.6},{0.4,05},{0.4,0.6})
({0.3,0.5},{0.1} 0408}> ({0.9} 0304 0204}) ({0307}{ 3},{0.5,0.6})
({0.4,0.6}, {0506 0.5}) ({0506} {0.2,05},{0.3}) ({0.4,0.6},{0.4},{0.3,0.4})
({0.3,0.7},{0.8,0.9},{0.6}) ({05,0.9},{0 0204) ({0.4,0.6},{0.1,0.4},{0.2})
(104).{09},{0708))  ({08}.(0. }{0305}> ({0307}, {ozos fo.4})
M?®=| ({0.4,0.5},{0.7},{0.6,0.7}) ({0.4,0.7},{0.3,0.5},{0.5}) <{0609 ,{0.4},{0.2,0.4})
({0203 6},{05,0.7}) ({0.7,0.9},{0 0204> ({0.8},{0.4,0.6},{0.2,0.3})
({0.5},{05,0.6},{0.2,0.8}) ({0.3,0.7},{ 0306 0.4}) <{0206 5},{0.6,0.7})

%1 E/%&mﬁ% ﬂ%ﬂﬁﬁwmﬁiwmﬁ@% mTﬁ%
({0.4},{0.6,0.7}, 0507}) ({05,0.7},{0.5,0.7},{0.6}) ({0.4},{0.3},{0.3,0.5,0.6})
(0205} 0.5,0.6},{0.4}) ({0206}{ 0206}> ({07 0407 {0.4,0.7})
6},{0.5} {0406}> ({0.3,0.4}, {0405 0.9}) ({0205 osos})
0507} 4},{03,05}) ({0.4,0.7},{0.4},{05,06}) ({0.6,0.8},{ 0406 {0.5})
({0.3,05},{0.7},{0.5,0.8}) ({0.8} 0608 }.{0.4,0.5}) ({0.4,05},{0 0305}>
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({05,0.7},{0.3,0.5},{0.5}) ({0.3,0.6},{0.5,0.6},{0.3}) ({0.2,0.5},{0.3,0.4},{0.8})
({0608 0.4,0.6},{0.3}) ({0.6},{0.4,0.6}, 0406}> ({0305 }{0407})
M? =] ({0.6},{0.5,0.6} {0106> ({0205 5},{0.4,0.8}) ({0.6},{0.4,05},{0.4,0.6})
<{0408 9},{0.3,0.5}) ({0.9},{0.3,0.4}, 0204}) ({0307 },{0.3},{0.5,0.6})
({0.5},{0.4,0.5},{0.4,0.6}) ({0506 {0.2,05},{0.3}) ({0.4,06},{0.4},{0.3,0.4})
({0.6},{0.1,0.2},{0.3,0.7}) ({0.5,0.9},{0.7},{0.2,0.4}) ({0.4,0.6},{0.1,0.4},{0.2})
<{0708}{ 11,{0.4} ({0.6}.{0. }{0305}) ({0.3,0.7},{0.2,0.3},{0.4})
M?® = ({0.6,0.7},{0.3},{0.4,05}) ({0.4,0.7},{0.3,0.5},{0.5}) ({0609 },{0.4},{0.2,0.4})
({0.5,0.7},{0.4},{0.2,0.3}) ({0.7,0.9},{0 0204> ({0.8} 0406 },{0.2,0.3})
({0.2,0.8},{0.4,05},{0.5}) ({0.3,0.7},{0.3,0.6},{0.4}) <{0206 5},{0.6,0.7})

LR 2 I AR (23) TR &AL 5 ML w =(W1k,W§,---,

Mﬁo%ﬁHﬂW+1MEﬁﬁ$AWﬁ

' =(0.334,0.345,0.321) W * =(0.401,0.274,0.325),W*® = (0.335,0.361,0.304) ;

IR 3 @

u=({
2=
2=
a={
s =
.=

Bt (6) H S B A RN Z = (2,

» HREAN L KM EEIE 509

{0.437,0.528},,{0.451,0.475,0.507,0.533} , {0.452,0.506, 0.533, 0.565, 0.596, 0.632})
0.416,0.501,0.540,0.607},{0.465,0.495,0.557,0.592} ,{0.315,0.377,0.460, 0.551})
0.394,0.425,0.479,0.506} ,{0.431,0.465} ,{0.603,0.661,0.690,0.757} )
0.504,0.582,0.603,0.610,0.665,0.671,0.688,0.737},{0.4,0.456},{0.422,0.449,0.5,0.532}
0.568,0.592,0.614,0.636} ,{0.596,0.658} , {0.393,0.424,0.460,0.462,0.497,0.5,0.542,0.585})

0.361,0.451,0.452,0.480,0.530,0.553,0.554,0.617},

0.345,0.363,0.379,0.398,0.424,0.446,0.465,0.489}, {0.506} )

0.469,0.501,0.535,0.563

)
j

0.510,0.566,0.726,0.7584,

=
2=
2=
2=
w=(
»=(
o=
o=
=

HIR 4 iz

P i, SRR T2

{

{

{

{

{

{

{
{0.516,0.575},{0.465,0.5,0.501,0.538},{0.229,0.262,0.277,0.316,0.471,0.537,0.569,0.649} )
{ {

{ ,{0.331,0.362,0.425,0.465
{ {

{

{

{

{

0.520,0.570,0.637,0.674},{0.456,0.510,0.537,0.6} ,{0.356,0.398,0.428,0.478} )

0.614,0.707,0.751,0.811},{0.466,0.504} ,{0.317,0.336,0.383,0.389,0.407,0.413,0.470, 0.499}>

0.337,0.370,0.396,0.435})

{
{

0.202,0.255,0.308,0.388} ,{0.229,0.294, 0.304, 0.391})
0.569,0.624,0.667,0.709},{0.159,0.179},{0.361,0.434})
0.537,0.579,0.639,0.672,0.696,0.724,0.763,0.785},{0.27,0.394} , {0.351,0.378,0.434,0.467} )
0.685,0.735,0.788,0.822} ,{0.4,0.452} ,{0.2,0.226,0.229,0.257,0.259,0.291,0.294, 0.333})

0.237,0.382,0.439,0.521,0.545,0.612,0.647,0.714} ,{0.386,0.416,0.496,0.534},{0.488,0.511})

N7 R FAE N
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1 =(0.3389,0.3457,0.3154), v, = (0.3461,0.3540,0.2999), v; = (0.3253,0.3396,0.3351),
v, =(0.3309,0.3366,0.3325), v; = (0.3255,0.3400, 0.3345).

DIRS 3B E AN L XA E NV =(0.3333,0.3432,0.3235)

LI 6 MERNGE MR RS T T 15205 7 RER VN E, IR AT 20505 A5 7 R AL
73939 s (X, ) =-0.091356 , s(X,)=-0.065421, s(X;)=-0.10953, s(X,)=-0.0336, s(X,)=-0.12709 ,
A s(X,)>s(X,)>s(X,)>s(X;)>s(Xs)» BMRELTEN 4 SR

6. FIRERE

BRI AT E I T 102 RE AL RS, ARSI MR T 2T BB RS, B
SRR AR 22 A T B B S . — R B AR, SRR . ANHERE L SR HAR L
UEARS B bE . 23 L AME R A, BRI BT E . &R T-. |- F 4R EE
Jiik, KN FFUR ML ammliR 2 EhERRER, CHERSERGEEERER, Y T2HE
hEBEER R EREMET, ETHREEREEMENAEE, B 5 KT RS IEBARTT R0
BEAFE . B/ME S G RIOME S, 454 Lagrange BRECRARACEMERE: GBS AP Arik,
PAE PP B S B LR R I 22 S 9 KA, SEIL B AE BT, PR S A% .

KB HTRY], PN IERE AR EZE T EER, RIS R . 5BLA TIEM
BE, SR M VAL AL PR 2 P 5 S BEAS S At S R R SRS BB, W B R SR IR it T
R RIRR T G o AW FORKATRE — PR R 2 T IORMIBUE 5 % 5 7 S R SR R . A 50 S s
LR & AR S AL, TS 2 YRR 4R bR S AT e 20 SR SR RE ), it — D IRTIRE S B
REER MR
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