32k AW TR 2 2 4 C A SRR 2 D Vol. 32 No. 4
2019 4E 8 H Journal of Liaocheng University(Nat. Sci. ) Aug. 2019

XSS 1672-6634(2019)04-0081-14 DOI 10.19728/j.issn1672-6634. 2019. 04. 013

Be 3K B BT AS B0 %€ 85 v Maclaurin A B
R T R HEAE 25 ) Pk de ok vb 18 B

Mg A= TEg

(L ZRM 2R PS5 TRYBE AR 3T 250014)

W R TENARARETLEFAARARARLET L TN RA— R AT A F R
HEIETEEWERPIA. AL ETAEIH REFHOERATENRALIEST T ZELEN
FodkFm ik AMRCAZHAENS Y HABRRZERGR L. M RETHEKSAXKXZH
ik 358 R A 2 3% 5 Maclaurin x4 4k & & 3 F (PULMSM) & & e R % X (PULWMSM) , 5 3K
HHER R R, R B3Rl — AR T PULWMSM @ ik AR A ZES % BHEEES
Il At ) R 5 AT R A TR fo A AT,

el EXFEMARALET LS Maclaurin AR ERL FE T ERK; S BB EE T E
thE 5 B4 0439 Xk bsiteg A

0 §I&

Atanassov'" 7F 25 BLAORY] S AR A% 0 BE Ak R I T AR SR E B eR B R L $E T B B 4R (Intuitionistic
fuzzy set, IFS) WML, TFS W] LA [w] iof 221 i SR Jeg 82 L A 5§ J8 B R4 B 8 = 0 T A9 1% 5 BB 08 T Jom 52 35% by i ik A8
BRI  PE , FLAIF IS A5 B K i 2 3 0 G T, IR BUAS R A0 A AF 5% R AR, Yager- 4 5 B 0] 85 vp
A RE S FETE IFS JCiE R 015 IE » RIS @ B2 FnAE SR & B2 2 FR T 1. i fif et 28 () @, Yager X IFS #4717 4”
JiE AR T BE A BF LTI 42 (Pythagorean fuzzy set, PFS) (& /E A IFS (¥ & fl— gt fk , PFS 243§
JBEMAERIBEZ MR TET AL FF/NTET LRI, 5 IFS ]I, PFS A4 1K 158 8 B %R 25 (5
SR A RO AR BE 0, T DAt AR B R TR R Gk B O RO R R 1

SRTNT . PFS 1 TFS 26400, &R 2 e i SR Jm T A0 3E S Jm T 55 A o i ORI ML & o7 sl “ IR ) 72 32 Ty L i s
XoF G IR AN T T LR AR AR 22 S BR a) UrR AT SR > AT B i v A MR A 0 A DA R R T R 3R
BEmp JRATTH S B “4p 7 B - R 2R U 2T AR R KGR L, 45 G PFS BN E TR S 8
£, OCHR[ 6 32 H BE ik B R B A 2 15 5 4E (Pythagorean uncertain linguistic set, PULS) i #/&. PULS &%}
A AREET ANHE T A A E S R Y R — AL, mT LR R A R R
DA R o5 38 X 1% S RIE AR OoKF LR AR B2 kb T PFS R E 1 5 EEE LR b A 2 . g
TN 4 T b AR PR I B AR L. Hoan . HERIR R R A S B S R B Z B R kB 4z 3K
T H OCTE IR T — R BB R s Wel SFU AL G 0 S ECE B U R e T U RS
T ) Bk B RO E TR S PR SR T B A AR AN 8 1R S RO A (PULA) VBRI BRI AR
W2 5 T I 51 (PULG) B3k BF RN 8 5 15 5 L6 5 1 (PULPA) DR HE 35 BF R0 AS B 28 1 5
BT (PULPA) ; Liu 2108 Bonferroni -5 1 (BVD ¥ J# 2| Ba 3k &F 57307 A 0 2 15 5 PR B8 . 32 1 BE 3k aF hr
Hr A € T 5 Bonferroni - %155 7 (PULBM) . R |34 0F 58 R BE 0% X BE 35 BF B A o 7 1 5 72 &

YR EH:2018-12-08

EEUH:ERAHARFESIH (T1771140) 5 I R4 B AR B4 B4 T H (ZR2017TMGO07) 5 ZUH #8 A SCAE R AL 1) 35t 2
(17YJA630065 )5 1L AR 44 & Z M RHIFHH R0 B (J161LN25) 5 Il AR 4 4k 2B M %035 H (17CTQJ04) % i)y

BWAES XV 5, DO 18 B3O8z 58 7 1)« Do 398 5 fE A6 J7 % - Email : 1zm525 @ sdufe. edu. cn.



82 LI SN S AQ = I S == 9

(Pythagorean uncertain linguistic variable, PULV) #47 K [@ i i f0 15 B B A AL BRI T A2

(1) B4 PULV (1432 50356 I i /b 358 P M FL IG5 006 R AS [R) e 3R 3 1 3 SUG 4 5 5K . IE 40 Wang %5 78 SCik
L1146 BUA 132 SR R B 45 TR 5 P ARSET i ARBG2 58, BR TR B0 5 F) AR AR AE T b Bl FH1% L.

BN B ARIEE S = (880088 Goa GG ) AT HE K BB R o052 i & A8 iy = <[40 ]
(0.6,0.3)) 20, =<[& -8 1-€0. 7,0, 4)) KL SCHRL 10T 42 A9z Bk ) . ol 45 p, D po = ([& 28 1. (0. 82,0,
12)). WK ERMEE T S B S HeAb A 3B 5 I A 4B R T 1 SR 25 SR R S SR AE SEBR
B ST b DA e ] ) S R L e SR A RT RE A R A AR T 0 1 S 25 43 BN s BRI L TR B SR A A
. BB G, PO 2 T RE DA R A AN 2 R SRR S N RN R R A 22 R SO L A i B
TG 12 il /2 e R A AL 1 LT K

(2) BA M PULV S 1807 i ¥R I8 M 22 18] 58 42l 57 ok Ja M 22 1) 77 76 W 9 SC Bk, SR T, 76 18 2 S B
PR SR A S B M T REAFAE 2 00 R BROE AR LIS . E A 0 HE 3k B R TS B 0 S S R O IA Rk
A ST R X LA B A 1Y R A A R

DRI o Ay e e 3R [ B0, AR S8 45 1 5 220 B8 R B 4 1 T 0T 1 B AR BRI AN R S 1 R R R 8 Bk
D) DS R B 3 B 0 DU 7 S P R o S 0 5 T 1 AN L I A L A AR 22 0 G BR 06 R W 4 B Maclaurin X FR
A2 LA (MSMD 9™ Ji 51| 5238 BFRLITAS I 2 1 5 PR BT L 32 Hh HE IR RF R T A8 2 1 5 Maclaurin X FR 4R 03+
(PULMSM) 1 5E 35 BF $7 7 AN B4 72 18 5 I AL Maclaurin X} #% 4 i 2 F (PULWMSM). # i, % T PUL-
WMSM $ 4 — Pl ) 22 J@ 1 D SR 5 ik, I 383 5591 40 BT 56 F 32 7 125 0 A 80 R 3

1 s d

1.1 He ik oF 0TS R 4

BN 7 X =z 2.z, ) MERIESES . WE X B PFS E X

P= {z,up () sp () | 2 € X}, (D
Ho pp (2): X > [0, 1] Flwp (1) : X — [0, 1] 3 5IRRITE « XHES X (9358 B AR B B R 29 %
70 < b () +vp (2) < 1,0 < pup(2) < 1,0 < vp () < TAEBTEE xomp (2) = 1— pp (1) —up (1) FRH
x XS X MIRBEE. (pp () swp () BRR B R BRI BORIE, 00 p = Cupovp) s 0 <<y’ +v,° < 1. BAR,
5 IFS Mk, PFS $E4E T 8 K A ¢ 8 BE 2 /R 25 0] Al DU g 5 3 85 [ phy A8 36 6k L. 3% 0 = (s
vid e = Cppave) s p o= (pov) AN ERIKEF R BRI AL, iz Bk )
P @D =" o =t i) s pr @ pr = Qg s ut ot —ufn ),
Ap = (VT— (=D )= 0.p" = G J/T— (T =)A= 0,p° = (uap).

1.2 AW v

BAE S = {8 088 B—PTARMBEHEES RIEE. EENITRELAT H « A B, 4«
=6, S={C 880808 = (HER 25,28 8025, — BT 07 AR 7 ) (ERIBE S RIBSE S/
FEE R LT ERT: (D AP A 0 > GG > 55 (2 MFRME: Neg (8) = ¢35 (3) IRITLR A i =
JWA max{g. ¢ = & () f/NJBR A < JL A min{g L6 = ¢

BT A R A B FE G X R R B O A PR SR — A R R S i
RIEBES = (¢ | i€ R)BIR S Bk Sk, 26 BRIP i 82 b, o 35 PP 00 (B AT B0 DA BB 3R 35  BE A
RFE T 5 ARG T AT RE R A TP A 5 ARG Z ), 3Rt Xt 3 — 2B 4 R 1 AR A

EX 2 BES=[0.61:¢-0 €S HIREAM0< y<o.g, MG S HIES iy FFRANF B W S 4
FR R AN o 1 AR i

A =ARHERSERE S = [£0:6:1.S: = [£e+821.S = [§,, 61 WA B F W™




5 4 1) B 6 ¢ HE 3K BF RIS B0 5 1 25 Maclaurin %4 5 BT B HEAE 22 8 #E Ve 3 o 160 1 11 83

WS DS, =[5l @6 bl =[5 tnal (DS ®S, =861 [L 6] = [y
v 1+ (3) 98 = 7L, 6] = [ Gy s Cps 1oy = 0.(4) (D)7 = ([, D7 = [y 28 ]y = 0.
1.3 Heik BRRLIOTAS o 2 i W 4R

B3 A X = {xaysa,) W R MAES A B, WA X b A ek B R R B 15 5 B
(PULS) A& .

P = (L& & I Quicor 9510 00} 5 Gy s Gocr € S

HA Gy » Gooo | TR AT E T 5 A8 ELWE I A5 3 () << 8. i Ml v 3BT o XF BE K B R 47
AW TS AT G » Gooo ) AR B B8 BRI ARSI BE 3R B L2 45 F s svio € [0,10.0 < by + 0k
< Low(e) = VT— (ufo + b)) BRI 2 BRI s ZT0ALC G » Lo o (i »vicor ) FRW B K BRI A
B S T AR

(24 =S BRI B0 AV 5B 1= ([ G+ Sosp Jomm ovn )22 = ([ G T G v ) A
= L& G I Qo)) s SCHRLLI0T 24 HGa Bk AN F

(D o1 @ po = [luipgeiy » boraip 1o (Vi + il — prinpere svivi ) s

(2) p1 @ P2 = [ Gyirnniiy » Goipoiy ] (s pie s Vit T v — vy )03

(3) 7 = ([ oyt + o 1+ (V1 — (L — )7+ vy )7 = 0

D p" = ([ i, o T ((uiy s /T— (L= )7 )7 =05

(5) p* = CL8m s 8o s (Vispti )2+
1.4 Maclaurin 358 F-# 55 1

Maclaurin XFFRP- #5514 (MSMD fie B d 22 5055 b4 Hh L AR A% 58 (1 Bonferroni *F-31 (BM) , Hero-
nian 34 (HM) %557, MSM 1] DAL B 22 5 A 28022 8] A9 DG B 56 25 L 1 BMLHM 307 01 3 4 2 i b 2
NS SCHEOC R, Pk . MSM 76 E1 745 S8l £ B LA B8 iR 1y R 396 M R 33

EX AT B 0, G=1,2, - m) R AR 5 S L R

k 1

X 1oy

MMWW&@w%&){KWWW@IJ}a (2
Cs

Ho E=1,2,un. Gradg s s VTR (1,2, ) Z ST BTG 1 b TTHA, C L3 — i = 2 %5 M)

Fr MSM 2k Maclaurin Xt R385 . N BRI RLE H MSM @ BA L RPERT: (1) MSM® (0,0,+++,0) =

0.(2) MSM® (1,1, ., 1) =1,(3) BRRIEL i€ [1on] ¥4 50, 0] MSM © (s =+ ) < MSM

R (61 N2 7"'5(9,,) . (4) ’H:é{ﬁ\ S [l 977:|3ﬁn£11n{01}< MSM *® ((91 N/ RS ’671)<m;élx{6i}-

2 YRk BR BT AS B B R I R

2.1 MEik BFRLINAS B0 I 2 ROR B ST

H AT 6 T B8 Ik BF RN 0 2 1 5 8 S 938 R D AR AE P A 100 R . — 2 e D B P R A AR TR S T AR A
G s T TC IR PR R TR 0 8 T 4 R R A SO A S 2 SR A B TR i Bk B L
W R 5 18 AR e iE )

XM B S={0 0o L T REIET RIBEE ATH T ECR (6=0,1,2,,0) 1T %I R
Bl ¢ Bl e, MBS ic ik

C:0 6 k=0.1,2, .1, (3)

Hrho<<g << <, -<<g,. & FRPLRE XS ¢ M3 SUIMATF. AR, PRE ¢TI T AR £ 7™ A% B8 336 1



84 LI SN S AQ = I S == 9

BRE. O T DR RN R A T SO A . Wang™ ' A8 A5 Y = AR R 1 5 20 pR

(L) =& =" k=0 11,061, 4

é‘(é’x)&J1 . “ y (5

e ]

TR

(2)2 ([25 ”) ,Ke[o,ﬂ,
z)

(CHy=6&= (6)

L3R SRR IR RO 7 A0 RO A R R O R L (O R T S T AR 1) =« 1
AT 3 A 280 B G 2 R O 205 Ll 3 D AL e G B A 2K (5) 3 T4k Wl e
T ZBE SR M 5 4 o T 150 95 S K L A A0S 58 RV 1 4 22 T R L R
e 2 W S B /N T e Al e 2 R O B E eh 2o =" V7 (0 A T SR I 0<<9) . 9
L 0=9 0= 6. AT 0=0~1. 37. 3XC6) 45 A AT 5t B3 o6 400 (8B KC. 24 A V8 DA 5 40 o D 160 3 B 37 PR A
AISTE 5 AR 1 4068 22 T W MG (901, I 0 0 2 I B G T 0 3 0 2 I A B . o e g
€ L0 1 MM Y e—g—1 B, 2 (6)3B AL 3 (4).

Ny T WA B 01 B o 2 B B ¢ T LA E— S R B S s O £ B E R L EL
PR ECE) =& BRHE €I RS A € () — G S 0 BRSO 2 AR SO Y R R
S BT 9 B9 UL L A0 A T L O£ P R A R A

BN 6 AT BRI R R B b= [+ G Jopmin s 0b1) 5o = [ Liy  Locgp Jopan s 0b)
D=L+ Cap Joguy - 0b) 720, M HE 35 B RUI AR A2 155 25 097 0035 5 95 )

b1 Db =5 GG T C G007 — (€00 (€ D T
¢ L€, T (ECG, 00" — (€CE,0" (ECEai D" T (g, g, — gt sz w05, 03,00 5

b @;}2:@(1(@7(@(;1) V5058 € 08 o) ) s Qg i, » /05, 05, — 05 05, ) ) s
IS VA S S D 1D N GV4 e S B (D D S I NN VA I G S UN C IO X

P =) € L)) T ((up)” s /T A= p)).

BT ARIBE S={5 8o G Cus oo G ) RPN B 3K BRI A 8 2 18 55 28 & po = <[4 & ], (0.6,
0.3)) o =[] (0. 7,0, 4)) R4 SCHk [ 1048 H 938 57 3 00, 1T 48 5, Bp. = ([& -6 15 (0. 82,0. 12)),
W S8 AETE B ARBCR I 0 L T AR B 1 AR 6958 Bk L 2 T (O AT 18 P po = ([ Cuss+ &ous 1 (0.82.,0.12)).
FH UG T U, 3T 1) 3 BAL Y DU AS AN T DA 2 DR 5 3 AN [ 1 SCAG 405 oK Al W] DR IR 2 550 3 P 4P L O Sy 5 BRRIA 3K
2.2 WEEEFPLIOTAS 0 i AR RE LR T ik

EX 7T ATHHR AR AT E T AR p= Gl (e W p MG E ()& X

(,l§;+1—v§;>><g<7§!’12‘ )
5 .
EX 8 (EAHER TR A EE TR p= 00 Cnls (upau)) W p BI1E 55 86 K0S (o) FIHE B 3 o

E(p)=

D



94 X LA, 25 BE Rk TR R R B 18 S Maclaurin X FREE A T K HAE £ )@ M ok 3R b il g 85

¥ H(p)E X

S(;S)zg(gﬁ”“ X (=P (8

2

)

)
S

H(p)=¢ Glp—d'p). (9

2
EX 9 ’HEQAHQ AP AHERS %Z - [CXWN’CO(/N] (/1/1»7)/7>>vp7<[§;(</7>’§a<p2)] (/lpzv
0,00 s RN (D ECp ) >E(po) S py=>p 5 () E(p ) =E(p.).S(p)=S(p,) . WMAH p, >
P (DFEEDpD=E(p,).S(p)=S(p,) WA <p1>>H<52>,mUﬁ51>5z;$§H(131>:H<}52>,91'Jﬁ£1

.
3 ek BRI A 00 i T Maclaurin X FR 420k 81

3.1 MEik BRI AS B0 E i W Maclaurin XFFR 8RR 5T 1
EX 10 &% Pi:<[§X<‘r> 9CB(J~)]’(/1/>I' s0,; ) (G=1,2, ) — AR BFPIT A E G F LR k=12,
cun, MEFEMLST PULMSM .. 0"—0. BHA

11;1.1@~.; 'gn,]:[l&i
C,
t{n k=1,2,n. (i ey, )RR (1,2, ) Z S BIRFTA I £ Tl & .C, REZIMK R T 0K
BT E I T RS W PULMSM® B 55 B R AN e 2 1 75 Maclaurin X3 FREE U T
I B P= G Goom I G 000 G 1a 2o g — 41 B i RF 330 R W 72 0 7 A = 1.2,
eons WA PUL MSM(“%;%E’J%A%%%% e RPN e R S AR, B
PULMSM®™ (p1 s pos s p) = L8 8T (v s (1)

PUI4MSM(M(1)151)2 9"'771”): ’ (10)

*U o

1 1

;H\:EF(§52§<</\/1715{1. H (17H (C(C/(/ ))) )%>k>7§¢:§ l<(J171 H (17H (C(CQ(I ))) )L/>ﬁ>7

=i
=1 -

(I
k

mz(«/l*w LN ﬁ(#/ ) ) “:«/171*1{;;_&. (1*110*(% ISP EPE
SEBR T 00 SRR B 3 0 T 17 5
T, = (06 (T80 o8 (e, 003+ (11, 1= 1= o, 57))

J

k 3
1< ~f26-}'"~1u‘<"71:]lp[7 ) [[? | <\/171<:; <H~-f,<:”(lijlj1 (E(gl(/)ff) ) )2 ) >.§ | <\/171/; <:H~-;,:<u(17/1j1 (E(CS(””) ) )2 ) >J

(\/lf]/v ﬂ ﬂ(#p )2 ) ]T N/l*ﬂ(l*(vp )? )>]
& —1
. ,@, inil}}p(} g (\/1—1/ I[ (I—H(E(Q(p >)) Y )
1'% an / — 1 U
—1 1
¢ <«/1*,<,H AL E )
k o k 1
(N/l—l\H( (1_]jl<‘upu)2)$’1( (H,‘</‘J1_‘Hl(1_(vp’f )2)z>]9
A 1t
k

1
&

SR 4.7:7;\){170*1 ’ } = [[§71 ( (x/lflgylli[“lk{;n(lilli[l (E(Cx(p’]) ) )2 )é ) ’




86 LI SN S AQ = I S == 9

1

k 3
—1 1 ﬁ o o 2 %(
g (/\/1_1.\3 H (1_]_[(;(;;(/ >)) )7) } \/1 l§11'<]:|;‘ik'£71(1 J.Hl(/u/’,»,> )(n

3 1 1
\/17(171«-«1_-[-- (1*_];[1(1*(7/,117)2))@)7]'
w1 B =8.81.00.6,0.5)),p,
IR FFRLI AR G TR S

THATRE WA

b

=(£:+81,00.7,0. 0, ps =([& -], (0. 3,0.6)) Jy =4~k
WA k=2, 1 F % R BCR 2 () BT R 1 BT 35 20 B R 8, AL PULMSM 53

p1®p2:<[§37“ ﬁ‘}”],(o. 6X0.7,

0.5740.47—0.5” X 0. 4°)) = ([ 1086 » £1. 1265 1 (0. 42,0. 6083) ) ,

pl®p3=<[%,%],<o.6><o.3, 0.5°40.6°—0.5"X0.6")) =< L7143+ &p.5714 ] (0. 18,0.7211)) ,

po@ps = ([ 2,0, 750, 3,0, 440, 670,47 X0, 67> =[G s + Gy o 1+ €0. 21,0, 68)) 4

2=
A

Ci

& lp * , " 5.
PULMSM® (p, s pos py) = {1 <3 } _ <<P1®P2>@<P1®Ps>@(m®ﬁs

)\ 7T
3 ) = <|:§2.73 ’
12 15(0.53,0.51)).
TRZS 5 E B L HE 35 BF R I AN B 52 18 5 Maclaurin % FR 5 48 B A DU R PR

EE-',EE 2 & pi:<|:C%(p{> ’Cs(pi)]’ (,U/n 7'Upi)>(i:1927."’n)j‘j_'gﬂ_

-=o,n, I PULMSM™ 58~y M o
(D R % pi=1p= L Lw I (uprv,)) G=1,2, 0 00) A
PULMSM® (py s ps sty p,) =PULMSM® (p,p,+, p)=p.
@) BYAYE B p = »Goorn I Quun v0y)0 G=1,2, o ) g — 21 HE 3K BF 7 307 AN f 5 18 75 78
XtEFALRER p M1 p  G=1,2, o) A oo <Ly » Gocwi <ot » presnr gt » FL v =0 WA
PULMSM®™ (p" . p"ssee s p' D<SPULMSM® (p, . p, .-

%i%}ﬁﬁmﬁﬁ% E i‘ k=1,2,

D ).
) AR & = @i}?{é‘wn}’é’x‘ :E}?{X{Cﬂpn}agf = mm{é}u)} G = mln{é’mw} Ny —lmm
{,U(pi)} [y *maX{/ﬂp)} v *mm{“U(pf)} v+—max “U(p) B”Jﬁ

1<=i=in

Lo 610G v )ISPULMSM® (pr s -
4) bt & p.=p—
%j p;zp:

"’pn)<<|:§17 ’§§+] (/17 77)7 )>.
<|:§X(})i) 9§5<})i>:|’(#/}i avi)i)>(i:172”"an)j‘7—zﬂ

o » oo 1o Qe v0, 00 G=122. ) AR B B A A
PULMSM®™ (p,  ps s+ p,) =PULMSM® (p, . p, »*

MBE e WORNFG M, 7T A4S 3] PULMSM 57 [ R [R] R3]

B 1 2 e=1, & M2 fa)AH L S i ARE 2 )10 Ak (1D, Al A5

PULMSMW(p],pz,---,p,,>:[[§*l((J1— 1 (1—H<§<§W ') )ﬁ*)\ )

\1\

T*\/Eﬁxﬁﬁﬁﬂiln 5, H

i 92%).

1
I

—1 1 ! 2 1 +
¢ wlf A=, )i >]((Jliﬂﬁ—ﬁfﬁ%> o)
«/171(111 (1*1;(1*(%”)2))%)*)]

\/1* (1*<C<§y<p>>> % \/1* 1 (1*<§<§o<w>> ") ]

! 1
<J171\H (li(fhj . )7 \/(141,11,1(17,1;[1(17(1}/’:;)Z))T))]




54 W X B, 25 L BB KRR RLAT R B E 1R Maclaurin 3 RS U T B OHAE 208 PRk 55 op 10 I 87

\/1* I A= € n” \/1* A= @&, nH )]

, 1 T _
(\/1—”11,/,”(1—(#/,, )? );,\/1{1]1&13 (0,0 )" )]—PULA(PI wPareea P

=i <
=1

BT LAE LY k=1 B, PULMSM® 8 738 Ak il 56 38 57 b i A 2 15 5 F 3 5 7 (PULA) Y LRI
PULA £ PUPULMSM"™® & T i) — 4~ 5491
B2 Ye=28 4 EE X 10 IAKXAD . A

PULMSMW(;D]’Pg,-..,p,,):[[g”l((N/l_liﬂi”(l_ﬁl(E(é,x(pu)))z)#)“ IE

1

§l<<«/1* oM, )3)2)],(@/1_111 =11 Gy, )(/”)2,

l((\/1_1_,{115”(1_(E(:x(ﬁ,,>g(§1(ﬁ;>)>2)ﬁ))T>’§7l (G L A= o teo ™) ) ]

\/1— A A= Gy e, \/ H (1—H<1 (v, )"y )™ w7y ))
«/li = (£ E G )" YTy Ty ) )
«/1— U G, )T G )y )]

T 7 ! , 1oz
<\/1_i i, flz[.l #i, ( (1_(/1/’0/4/"./ ) DR ’\/(z v, 711[.1‘ #i, ((1_}:[1(1—(7),,0_ > IDAD R )]

:[[(1((\/1*;.@ I A7 EGwy ey’ @ 5) 7))

\/1— A A= (€ G ) e Gy H™ ) ) ]

<M1*1,;¥i271(1*(#/),1,#/1,-])Z)ﬁ’ <1<111T<”<1j1j1<1*<%>2>>ﬁ>)]
=PULBM™Y Y (pyypyyeeespo).
FOE AT L L 24 =2 fiF, PULMSM ™ 55738 4k 5L 35 BF LI A 5 42 15 7 Bonferroni SF¥51F (p=q=1""".
B3 M Ee=3H0,H

PULMSMI (p-pe=pd = ([E (1= 11 =T, 008 ) )

1==i, <T-i =n
1= "

1

1

- w L , 1\
§1<<\/17]‘:IIF (17]—[(@,(&(/7 ))) yor ) )}’((\/1_1{1‘1«;[-'{”5?”(1_11_[1(#/)’7)Z)C:;) s

\/1_(15::1 H (1_]_[(1_(11/ )2 ))(i)i)]

G I AT @G D )y G A= &G, ) ]

(== I Ga 7% N/(1—<1—<1— 1 a=T o, ))")]

1< 1] =n

1

[ T ) 18 (g, ) )]



88 LI SN S AQ = I S == 9

\/1*1\2[\,(1*%)) \/ 1 (0,07 ))7)])
=PULGA P+ ps s ).
HIIE AT DL, 2 k=n B, PULMSM"™ 53 73R f B 56 3K 85 R0 AS 0 2 15 & LT 8+ (PULGA) L B PUL-
GA J& PULMSM" 57 [l — 45451
3.2 WK BFPLIGTAS 00 € o 5 B Maclaurin X} BRCE3 5L 1
PULMSM 7E4 ilif5 BT R Z & TR Z M S OC R A H BRI M A S B B R MERZ
S B R SR ) R e Ja M AR A A B AR PR BIAR R ME . R T L 2P 4R 1 PULMSM™ i finfUE K.
BN L B P=(Cn Lo Js (s G=1.2, 0 ) — AL E KRR R R B 1 5 2 o= (wy

w, s sw,) T R ASEL pi(l‘:]’2’...,n)E(J1¢1E:m§‘,wie[O,l](i:],29""7’1)&_;2[1601’:]’kzlvzv"'a719
W AFFE S PULWMSM.."'—Q, B A

PULMSM(&) (P1 s Dz st s Do )= Sy iy s =<mi =1 , (12

W PULMSM ™ B Fk g 5k BFH T A0 2 38 5 AL 52 95 MR FRSF S 3 7. o k= 1,2, om. Giasda e
1) RN (1,2, o) Z R BN PTA 1 & G5 C, UK IR H 0 F08 He k8 R AR B 2 18 5 42
HES.

BE3 &P =L Gl (0, G=1,2, o) R — R SR A EE S AR 0= (w
wy s enw,) | NBH Pi(i=1,2,~--m)lﬁ’ﬂﬂﬁﬁ%»wﬁ[0»1](2':1»2»"',71),Eiéw[:l,/z=1,2,---,naDI'J
PULMSM™ (i) 5 & 45 SR AT SR 2 He 3k BRHALHT AN 2 i 5 A8 i, HA

PULMSM® (prs oo ) =CLE o 8, 1 Cuas 0 (13)
1
H — ] % — L,
e <<\/171<; A AT A=A (G, >>d~,>/e>
= ! i
Csw E <</\/1_15211<H'k (I_H(l_(l_(g(gﬂp))) )“’f))(J‘>k>’

1
%

o :Q/l— AL (1—H<1—<1—<#p,,, yyuE)

k 1
o 7\/1_(1_ iy <o /;11(1__,121(1_(%'1 " >)@)%'

IERA MR AT A Sk BRI AN B E TR E s A Al LA F)

w0t = ([C (V1= A= E Gy H™ )8 (VI A= o))y )™ ) (V1= A= Qg HH™ ) 1)
RIGHE

~

ji=

(/1= (1— (E(M(pu,)))z)‘”u y(v,,u,“”rj))]j’

@,\,,Hl‘” b 7[[(1(\/171/{ 1 i,;\,,<1f,[k[]<1*<1*<?<§m>>>2>” »)

)

k B _ B k _
Meosps =([8 (11— A= €0, )8 (Ly/T= (A= £,y )™ )

¢ ¢ z
<«/171{!i Hl {;”(17]];[1(17 (17 <§(§a(/)u))) )wlj ))>]’

k k
<J171<"1 ‘E'ikiizi(lijl;[] (17 (17 (#P’J )2 )m” ) ) ’1<"1 ‘flii["ik‘iill\/l 7]1;[](17 (.Up” )Zwil ) >]



94 X B, &5 Be sk B R BT A B E 1B S Maclaurin M FRE B T A HAEZ B K PN H

1< EB ]_[lw’p
<y iy J . . % i
Cr *[[C <\/171<; ﬂ, /{”(l*j]l(l*(l (C(C/Mv ))) ) ’))7)3
C”(\/l—lii m (1*110*(1*(?(@, DytymyyE) ]
(\/17151; ﬂ, «:,,(17,'U1(17(17(M’” )2)% ))3’< 1 \/liﬁ(li(% )2‘”1/)>> ]’
= Iiy<<eip<an ji=1 v
HmA

1
a

7[[(1((«/1_1( F (1_H(1_(1 (&))" ),))%) )
)]

g 8 ) 11
<<\/1 A= =G, ) «/1*(1*1\,-_H.,-kg,,<“,LT]”*‘%V“”))d:>'»')]‘

Iy <-eiy<in

5 PULMSMY 2K, 3 T okt — 118 280 £ BURRIE T PULWMSM & 7 i 28 4k,
BRI Hre=1.BEALADAE

PULMSM® (py sz se==s ) = ([ L ((Jl— I (=11 (1= (ECE,0) 7 )yiE) )

- ' 2 L
¢ <<\/1_1<, Hl {71(1—1;[1(1—(1— (C(C(;(plj)))' Yy Y )

Cﬂ<<\/1_1:<1f_[<:,,<1_/]j1(1_(1_ (E(Eﬁw,p))z )i ))$> )7

1
T

< 1
(\/1_151111<n<1_]1_[1<1_ (1_(#/’4 ) )" ))g> ’

\/1_ (1_1511}<7,<1_,1j1<1_<”»,j yydst)

- [[(l («/1_H< (= €, 0"y
¢ (\/171511,'1—[{“( (L= (G007 ) )%)]
(\/1_1751;[/;,,( (L= G )"y )%’\/1’<1;[s;,,( (Vp, ) )% )]

BR2 Yep=28,EFRXA3HAHE

PULMSMm(pl,pz,-..,p,):[[C '(<«/171/ H {/”(l—j_li(l—(l @(gw DI 1))%)2 )

=1 =

1
T

éﬁl ( <\/1_l<:11:[‘:2<n(1__,1i[1(1_ (1_ (E(C(;(,,U)))Z )‘”u ))é) )}’

1
2

(<N/1_l'§1‘11‘;[125/{71(1_/]j1(1_(1_(#[)11‘ )2)% ))$>“ ’

S amTamw i)

:[[g 1(#—K}L(<1—<E<§x<,,,j>>>2>w,] =)t 1(\/1_1521111”((1_@(%)))2)% )%)J




90 LI SN S AQ = I S == 9

- [[§71<(\/1*1 11 (1*(1*(1*(2(@1(%0)2)“’11 y(l— (11— (E(Cﬂplz)))z)“‘lz ))ﬁ)z ),

=i <iy=n

1

Eﬂ((«/l—mv[[ A= A= A= CCg,n D5y (1= (1 (£ ) )™ ) ) ]

i) iy =n

3

((«/1*];/:,{:1,<,,<1*<1*<1*<w,1V""‘><1*<1*<m,z>2>“’”>>ﬁ>) ’

\/171*]/.1[ A A G0ty (1 (o, )y i ) ) ]

1) <iy=n
1

:[[§71<< ]7 11 (17(17(]7(E(C}(</)”)))2)wll)(]‘7(17(E(§/{(/J’Z>))2)UJIZ))ﬁ>2)7

iy iy =1y Ay

1

—1 = ? . = . —Z_\
¢ “«/17,-1,1-7:1.,1#,-?<1*<1*<1*(§(§“/’u>))“)“><1 (A= (€))% ™) ) ]

((\/1*.] I (= (= (=G )y (1 (1= (e )P )%y 0y )

i iy = Loy i,

\/17(1* I (A== (o)™ (1= (y, )™y @0y 7))

I
=PUPLWBM"" (py, pysceesp).
M EEFTLAE H 2 =2 B, PULWMSM 5% 738 1k i 56 35 5F B0 A 8 2 18 5 Al BM 5527 (p=gq
=1D.
BR 3 M k=n, M3, 0] LIAFH

1

PULMSM® (propeoenepd = ([ £ (<«/1_1/. M A1 @,y ) )

iy <<, < =1

Cil ( <\/171<n <U<:;”s;,,(1711j1 (17 (17 (E( gf"/’,ﬂ ) )2 )" ) )i ) >} ’

1

(<\/1_1<; Hl Si”(l—]f[‘l— (1—(#/)0 )2 X )>$ )n )

S A a0 Et)

:[[C l((«/j]i(l*(1*@(?%/),»))2)‘“’-’ ) )

1

Cil (<\/j]j1(1_(1_(g(§mp”>))z )“’u ))” ):|’
M AT A5, 24 k=n B}, PULWMSM 5571 Ak i HE 15 85 1 0 R 0 8 1 5 AL BM 572 (p=1,4=0).
4 K& TRk BFRLTAS 00 € 1 5 Maclaurin XPRR 85 5L 1 1 2 JE Pk UL Sk Oy 1k
WEZIRMEYIRRE N m MEETEMa DEME AR ETEEN A={A LA, A JREERN C

=G Conmen s G W= (o o) B ERLTE 7 Bt FL A2 4 r € (0017 D=1 B2 % 50 46 1
Jr% A TEIREE C, L BOVEA O S 3 H RO R B E S Py =T Gy 1o G, w0y, ) AR
RN A= (D)

AT AR S 0 B3 RO 5 7 Maaclaurin X B35 2650 T, B e — o HE RO 5
EEZH TS TS £33



5 4 1) B

BEFR A2 W T Maclaurin X FREE B T & HAE 2 8 M U3k o iy B H 91

TR

Hrie (1,2,
(é‘z(p”)))]’(‘v/,” o, .

X TR 56 e R AT A o Al Ak B 3
SRR TR M PR E RO ) , o T F {5 B

9m}9j€{1729"'

S A 75 AL R PR

Jp] ’(/ jﬂqﬁﬁmﬁu}%f s
1) C AR R

s N }9(?,1) EPUE/‘J%I‘%NP,_,) :<[§ ](C(g)i

P S PR — el AR B P GO (N B ) — B
AT Br Al Ak B 5 Al R DU

£ DL (EED — ¢

H$B 2 FIH PULWMSM 575 2 0 50 B4 1 BT (8 0847 52 1 A5 B4 A B4 & TF (. o

pi =PULWMSM® (p s pinstespu) = [1

D

k 1
w7
L

1

— [[g 1<<«/17 H

1<) <

d-Hda=d

— &G, HE) )

1

Eﬂ ( <\/1_1<11<1];[<1;”<n(l_jljl(l_ (

1= (500 )"y >>$>” )J’

1

< <\/171<1 «tij«f:ji <\i71(171—|j1 (17 (17 (Iup’f )Z )w” ) )# ) ” ’

\/17(17 B ‘H (I*H(l (v, ) J))l )11>]'

T p, E‘J,ﬁﬂéﬁ E(po) A5 R SCpo) FURE 1 1 R

HER A ARG EEA R RN E T B A P A U A e T SR AT HE R AR

FTE]3
5 W5 br
5.1 YRkt

AN ST e S /N Bii s
) EANALGAE R AN AF AR R KA AL TR
JECo BB  Cs e 52 M J7 5 o BORSE M. JE ATl 0= (0. 35,0.21,0.19,0. 260", RHMIBFEN
— B AEE LR BRI TR A B YEC, 1
=Ly 2 Gonyr s Q20 D) SIRIEIE I A= (py) e, TR

S:{§07§17§27§37§17§5’§6 ={dEw2x,. 2.8,
VMM R R o B R BT AN o 18 5 AR & p

([&,61,€0.7,0.4))
([£+61.€0.5,0.6))
([£+61.€0.6,0.3))
([£+81.€0.8,0.6))

= |
l

T R A SCHR B T R O O SR i

T
oI5 B PR SR B
([£+¢1,€0.4,0.7))
([£+¢1,€0.6,0.5))
([£+61,€0.3,0.6))
([&+¢1,0.6,0.8))

|
l

LERECSARELS: & A

<[§5,§5],<0.6,o.3>>
([ +2,].€0.8,0.1))
([¢,¢71,€0.7,0.1))
([&+¢71.0.5,0.4))
AT HERY

([&+¢1,€0.6,0.3))
([&+¢1,€0.8,0.1))
([&+¢1,€0.7,0.1))
([£+¢1,(0.5,0.4))

T8, 1k

([&+¢1,0.8,0.3))
([&+81,00.7,0.6))
([&+¢1,00.6,0.2))
([&,+¢],00.9,0.3)

([&+81.€0.8,0.3))
([6+¢1.€0.7,0.6))
([&+81+€0.6,0.2))
([ +£]5€0.9,0.3))

PSR TT 5 AR — IR A A A R —
S ELR I LR PSR o 507 52 C s KUR: 2

([&+671,€0.7,0.4))
(L& +81,€0.6,0.4))
([t.67.00.9,0.2) |
([£+¢71.€0.5,0.6))

H IR 2R R BCR A (D BRI BRI
HI T C1 2 A R E M. C2, C3, CA Y Ry 84 4 BT DRI 0 75 8 0 D SR o R A A o A P e

([&+¢7.€0.7,0.4))
([¢+¢7.€0.6,0.4))
([t,671.00.9,0.2)) |
([&+¢7.€0.5,0.6))

S22 FH PULWMSM 85 (o= 2) S bR MEAL AR FE A g3 « TR AL BT 8 A G=1,2,

3, ) ZEETEME p,



92 LI SN S AQ = I S == 9

P1=L & 1614 » Co. 7280 15 (0. 3525,0. 8039) ) 5 po = ([ {1, 0733 » 2.3017 1 » (0. 3505,0. 8490))
D3 =L 0150 » L2, 8100 15 (0. 3838,0. 7089) ) 5 py = ([ {1, 4086 » L2 2880 1 » (0. 3505,0. 8490))
$B,3 AL EME p.G=1.2.3. OB E(p) .
E(p;)=0.1034;E(p,)=0.0957; E(p;)=0.1303; E(p,)=0.0619.
A AR E L9 X RIATHT
A=A A AL
UL, AT %R As.
IS R ZEL e X HEFE AR AR R R S E kS BRI ER 1 TR,
MR 1 AT LR S e 0 WX HE Y 45 2R 277 A R O 2 ), = b ke (B8 A T 459 B A0 O 22 7 R AR 2
AR TR R ERMR Z T ZWHF AT X 5. Bt M A SR A e IS 2R H%
ATy ¥ A SCHE Y 7 2] DA S e 22 Jo i A S B0 8] 9SG T OC 2 o T AN XA Jmy BR7E — J0 G HK 56 & 1R S bR
TEOLR S e 3 AT LIRS B O B9 XU D B e 1A 24 G & (. — e B A=/ 2], Hor o g A5, 7 00 A
BT o BT LA PR AIE PR 3 35 11 DR i - 1 o ST DA SE 40 PR S A 2 80 2 ) 1 DG T 0GR 8 7 B VL.
£1 FAESH L BIHHHEFLER

k fH EULER(Es HE P 25 4

E(p1)=0.1186,E(py)=0.1167.
k=1 AsA, A A,
E(ps)=0.1516,E(p,)=0.0739

E(p1)=0.1072,E(p;)=0. 0957,
k=2 Az —A1—Ay—A
E(ps)=0.1304,E(p,;)=0.0620

E(p1)=0.3222,E(p;)=0.2574,
k=3 Ay—Ay Ay A,
E(ps)=0.3176,E(p,)=0.1914

E(py)=0.0864,E(p,)=0.0824,
k=4 As—A—Ar— Ay
E(p3)=0.1041,E(p,)=0.0490

5.2 MU BT
B ok AL th 170 5 BT Y R TR O 2 TR R SR R AT H AT 5 R T 8 4
S e 3 BRI B 2 3 5 A1 8 F (PUL WA L 5 5k BF RS0 0 52 38 5 0 BUL A 85 F (PULWG)
V) e He i B B 22 3 2 R Bonferroni 1955 F (PULWBMD. A JIl L34 = B35 F 38 45 5 o 60 JF A4
{5 b i IR THEIT IS5 SCHE B 7 R 0T OGP HT. J  HEIT S 5 AP BT 4 A B 6 2 5 3,
xR2 ARHFER

Sy I E 314 WA HE PP 25 1
E(p1)=¢3.1996 . E(p:) =t 2.7156,
PULWALY] T 5% A -As Ay A,

ECps)=¢3.1879,E(p,)=¢2.0549

) E(p1)=¢3.1027,E(ps) =¢ 2. 3476,
PULWGL) T 5% Arr-As—A, A,
E(ps)=¢2.9481,E(p,) =¢ 1. 6809

) E(pi)=¢0.1186,E(p2)=¢0.0925,
PULWBM! 1) p=q=1 A—A A A,
E(p3)=¢0.1479,E(p,)={¢ 0. 0680

E(p1)=0.1072,E(p2)=0. 0957,

k=2,3(4) A=A — Ay - Ay
E(p3)=0.1304,E(p,)=0. 0620
A SCHR Y E(p1)=0.0971,E(py)=0.1011,
k=2,%(5) A=Ay —Ar— Ay
PULWMSM E(p;)=0.1334,E(ps)=0.0706
E(py)=0.1128,E(py)=0.1020,
r=2,3(6) Ay —Ar—Az — Ay

E(ps)=0.1336,E(p;)=0.0634
iR 2 fR I LEL . CARB NI EIE S 2B Rl TR MG S ERE 7, A
BRI RERE: . Ho, Y k=2 BRI @) R (9 B 5 205 ok SO A SCH2 07 245 30 10 HE e 45 51




94 X LA, 25 BE Rk TR R R B 18 S Maclaurin X FREE A T K HAE £ )@ M ok 3R b il g 93

X R T PULWBM 557 1 £ J 1 o 5 O v 449 20 10 4k 7 25 SR AR TR] 22 I AE T PULWMSM 5
T5 PULWBM 87 X0l DU eS80 W A G OC & X WIE ] T AR SO Hh 7 ik A &k (12 5
PULWBM ML, A SCHR H 975 5 Rl ZH— D S RO HLAE B 1 PULWBM 5 2L A28 B4t A SR
H R 7 EE AT LU 3R 224> 2 800 JC 150G 2R iy L AT DA i R 3 A S B Ok R I i SR 45 R PULWA
5 PULWG BEASBE i 34 8 1k 22 1] B9 ST ¢ A o 0 T 1 il A2 RS 3 1 S 475 oK 4 5 T T B 4 SR A ME A

=3 tkBOW
Tk BN ilE 75 3 07 1 SCAE e A5 A B DG B 56 R
PULWALY AN EF 4] i &
PULWG! AN E 4] i w
PULWBMJ AN A = g
PULWMSA E=NCil fi fig

M 3 AU . 5 B A B BEI8 B LIS 00 2 1 5 2 8 MR D ST 1k R LU AR SCAR B O i B 2 R A
S 7 TS AS SCHR H BT A 32 Bk D0 B AT = PR A AT LR A BB B TR I 25 5 TR S 20 eR R T LA RN
[7i] ke 5 5 18 SCRE BT oK 5 55 — 7 T L AR SCHR H 9 PULWMSM 857 1] A JR] st 4l 36 22 i A 280022 1] 11 56 B
A HH RGP A B

6 &

BB TR RF RN A 1R R e AR T B R R R OR BOR AN i o 1 R DR L R BN R R
Y AN — AL L 7 TR 1 R TN 52 AT . A A B kBRI R W 1 S RS R ) B =
P 1 R T 125 2 R SR e S AT R 14 1) R, 25 45 v T 20 P R B A SCER M T I B R R R T S A 1 AR
32 BRI RIS A 5. TR K MISML 4™ J 1) 58 3 BF 17 307 S 10 2 18 5 ASS R A 35, B2 1R T BE 3k R R
AN W T Maclaurin XF R 8 8 T (PULMSM) F1 58 35 BF 70T AS B 22 18 55 AL Maclaurin %t #R £ 0 H
(PULWMSM). #7538 F BE W4 3k 22 ok A S 802 0] 1) SQ I ¢ 3 JF EL BE % 1k f& A [R] P 3 3 14 1 UG 40 75 5K
o5 4 1205 T I VA 4 B FE MR AL b LB T T PULWMSM 8 (19 £ J@ Pk o 5 5 125 o 3 4k 52461 43 A7
BOUE THZ 7 HE A St AR A, R — 25 A kT A R R ) 22 J M e SR ) B 1E — 25 BF 9 B 3k R R
N T SR IR EE T 22 T R O () R

Z % X W

[1] Atanassov K[ T]. Intuitionistic fuzzy sets[J]. Fuzzy sets and Systems,1986,20(1) :87-96.

[2] Atanassov K[ T],Gargov G. Interval valued intuitionistic fuzzy sets[J]. Fuzzy sets and systems,1989,31(3):343-349.

(3] XUBE4E, 5kOpr. HE AN e il 5 R T AR R ). R TR ANE 55088 ,2012,32(12) :2704-2711.

[4] Xu Z,Yager R R, Some geometric aggregation operators based on intuitionistic fuzzy sets[ ]J]. nternational journal of general systems.,
2006,35(4) :417-433.

[5] Yager R R. Pythagorean membership grades in multicriteria decision making[ J]. IEEE Transactions on Fuzzy Systems,2014,22(4):958-
965.

(6] XIEh, XK, X7 Jg. 3T Pythagorean R#fi i 5 P VIKOR L)@t k[T, #&H 5 Pe 3 ,2017,32(12) . 2145-2152.

(7] FRoR. I BT HERSEEETWE2MN PR 7%k #H 595K . 2010,25(10) : 1571-1574.

[8] Xu Z S. Uncertain linguistic aggregation operators based approach to multiple attribute group decision making under uncertain linguistic
environment[ ] ]. Information Sciences,2004,168(1):171-184.

[9] LuM,Wei G W. Pythagorean uncertain linguistic aggregation operators for multiple attribute decision making[ J]. International Journal of
Knowledge-based and Intelligent Engineering Systems,2017,21(3):165-179.

[10] Liu Z,Liu P,Liu W,et al. Pythagorean uncertain linguistic partitioned Bonferroni mean operators and their application in multi-attribute



94 LI SN S AQ = I S == 9

decision making[J]. Journal of Intelligent &. Fuzzy Systems,2017,32(3) :2779-2790.

[11] Wang J.Wu J,Wang J.et al. Interval-valued hesitant fuzzy linguistic sets and their applications in multi-criteria decision-making problems
[JJ. Information Sciences,2014,288:55-72.

[12] Zhang X,Xu Z. Extension of TOPSIS to multiple criteria decision making with Pythagorean fuzzy sets[]J]. International Journal of Intelli-
gent Systems,2014,29(12):1061-1078.

[13] Xu Z. A method based on linguistic aggregation operators for group decision making with linguistic preference relations[J]. Information
sciences,2004,166(1-4) :19-30.

[14] Maclaurin C. A second letter to Martin Folkes Esq concerning the roots of equations, with the demonstartion of other rules in algebral J],
Phil. Transactions,1970(36) :59-96.

[15] Yager R R. On generalized Bonferroni mean operators for multi-criteria aggregation[ J]. International Journal of Approximate Reasoning,
2009,50(8) :1279-1286.

[16] Beliakov G,Pradera A,Calvo T. Aggregation Functions: A Guide for Practitioners M]. Heidelberg: Springer,2007.

Pythagorean Uncertain Linguistic Maclaurin Symmetric Mean Operators

and Their Application in Multi-attribute Decision Making'

LIU Zheng-min ZHAOQO Xiao-lan YU Yuan-nian

( School of Management Science and Engineering, Shandong University of Finance and Economics, Jinan 250014 ,China)

Abstract Pythagorean uncertain linguistic variables are the extension and generalization of intuitionis-
tic uncertain linguistic variables. In order to aggregate Pythagorean uncertain linguistic variables,some new
operational laws and comparison method of the Pythagorean uncertain linguistic variables are proposed by
combining with linguistic scale function, which overcomes the shortcomings of closeness and flexibility in
existing operations. Furthermore, the Pythagorean uncertain linguistic Maclaurin symmetric mean operator
(PULMSM) and its weighted form (PULWMSM)are proposed to aggregate Pythagorean uncertain linguis-
tic variables, which can model the interrelationship among multi-inputs. Meanwhile, some of desirable prop-
erties and special cases are discussed. Finally, a Pythagorean uncertain linguistic multi-attribute decision
making method is proposed based on the proposed PULMSM operator, then an illustrative example is con-
ducted to show the rationality and effectiveness.

Key words Pythagorean uncertain linguistic variables; Maclaurin symmetric mean; linguistic scale

function;multi-attribute decision making



