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MBS E R XKREAGFHERERFYEZEE, AU AAX R ART KRN AR®R, KA
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Generalized interval-valued g-rung orthopair hesitant fuzzy soft sets and their
multi-attribute decision making

WU Wei'?, ZHANG Xianyong"”* | YANG Jilin*"
(1. School of Mathematical Sciences, Sichuan Normal University, Chengdu 610066, Sichuan, China; 2. Institute of Intelligent
Information and Quantum Information, Sichuan Normal University, Chengdu 610066, Sichuan, China; 3. College of Computer

Science, Sichuan Normal University, Chengdu 610101, Sichuan, China)

Abstract: Generalized interval-valued g-rung orthopair hesitant fuzzy soft sets( GIV¢g-ROHFSSs) are proposed, and their operations
of union, intersection, complement, and, or are defined to gain relevant properties. Regarding GIVg-ROHFSSs, average
membership and non-membership degrees associated with interval values are extracted, and correlations and correlation coefficients
are defined to acquire an extended principle and several basic properties. Correlation coefficients of GIV¢g-ROHFSSs are adopted,
and optimal sorting is performed to motivate multi-attribute decision making. The practical example of medical resources and the
energy project investment case show the effectiveness of new decision method. The related modeling, measurement and decision
facilitate uncertainty analysis and applications.

Key words: g-rung orthopair hesitant fuzzy sets; generalized interval-valued fuzzy soft sets; generalized interval-valued g-rung

orthopair hesitant fuzzy soft sets; correlation coefficient; multi-attribute decision making
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JER PR & TR P OCIR T RO R e S L A Y a0, SCHR[ 12 1R BORI B 1T SOMH G Z 8505 | A BB Bk
A8 IR T 2 R PR USR5 SCHR( 13 ] 4t AU BSR40 AR 19 RH 5C R B IASRH OC Z 88, IR Stk SR . 3C
R [ 14 ] TERTH DR FRC5E PR b I S A DG R BORUIMAAH G ZR AR, 46 Hh — i 2 T AH OC R 800 2 1 W e s
e SCER[ 9 T4 T SOMHME IR TR B SR AR | 28 ST SOX B BRASOR AR B A DG PE S AR OC R 8 IR T 2 )8
PR

DX TR I T 25008 43 55 A 2% ) % g A AR b 38 5 i 3 B TR R S A, HBTRI AR 1 R 5]
FERLTE X [RME T 204 5k 1 s R 8 (AR e 22 @ Mg sy i ) 1 HR | X e (i AS R AR S L e A
XS AH O FR B 22 Ja MR D SR B AF 9T 85 /b, SCHR [ 17 ] 4 3 DX ) 505 SO BXCER 19 AR OC R 0T HI T D sl a2
P L, AR SCURFE)™ X A 00 1 4 R0 4 4 B A B R0 ik 47 56 T X IRME A0 B sk B 52, Ml ) SCIX RIE ¢ B
orthopair I AR 4K 4E ( generalized interval-valued g-rung orthopair hesitant fuzzy soft sets, GIVg-ROHFSSs)
B ZEEBTIC N Ky ronrsss » D H YA E REOF N T 2 @ ok

1 7 XX E1E g B orthopair Jt A% # 4k &

AKXGE— U= {uyuy, e, | S DHIRIBIE L E={e,,e,, ¢, FE—DSEEE, W Kpyps ) 2N
U L SHBA A TN ES  ACE, FrA—K s — WU, (1,v) :A—F=[0,1]1x[0,1] 55—t
SE W F, : Ao Kppes o) X WX Y e €A F,(e)= (F (e) u(e) ,v(e)) , A F () € Kpypsio) » (1(e)
v(e)) EPFRRSE e WEBRE, HESAMIEE R, WFXT(F,, ,A) RN U BT SO AR R ASR 4R
(TIEN Kopurss ) o

PR Ry SRR [ 9 T4 HR 08 T SCORH B AR B AR AR S AS 35 FH S8 I 3 0 =l e J 5 Sy IX ) (i 1) 1 00 EL 335 FH S TRl A
B, T AR T SO AR B AR SR 9™ J Sy DX TR R 20T 9 Ko 3, #2 Hh ) SCIX[RIE g B orthopair 4f:
BRI

EX 1 WKy, Rt U ERIIXEIE g B orthopair SLERAHIEE RIS  PCE, ¢ 2ZHUE P B
BORILE , W: P—K g ) B, W, : PoK g X[0,177, W, (e)= (W () ¢y (e))= (| {w, Iy, (w)) I
we Ul )= (1w, (ay (W),By (W) Iwe Ul ,p(e)) €Ky, x[0,11%,(W,,P)={{e, W (e),
(e))le€Pl W (e) BB e X RIIXIAIME ¢ B orthopair JLERFMIE ¥ (e)= (u(e),v(e))= ([u ,ul],
(v, ,v)]) €[0,1]> FRBH e BB, HIXIEIE g B orthopair BRI R, WFX (W, ,P)FR U I
[ —>)" SCIX E{E g B orthopair L BB B0 . 18 Ky ronrsss oy 68 I U LA LIX A g B
orthopair Al RS AR SR

TITE S Kogpey ronss: IFHEAS A

EX2 B (W,,P) € Kayromrsssvy » &5 T Ve, €P, u €U, #AH ag (w)=0, B, (w)=1H
p(e)=0,v(e)=1,MFK(W,,P)R—A2E)" LIXAE g B orthopair M EAEMIEE, iIC D, . W, 5%t
TVYeePucU M a, (w)=1,B8, (w)=0Hu(e)=1,r(e)=0FK(W,,P)R—MifH] LIX
M ¢ Hrorthopair i B EEMIEAE IC MU,

EX 3 BEW,,P) € Keyyromrsssw) » Wy (€)= (W(ey) ,u(e)),w(e)), Wle) =1 up, hy, (1),
iy (1)) 1w, € UL €K g ACWEIW, : PoK X HTW, ()= (Z(e)) ,8(e)) ,8(e))), Z(e)= 1 (u,,
ey () 5 Giecey () >lu, € UL €Ki, (8(e)) ,e(e;)) el X TVeePucU, A Piecey (1) = &y
() s uecep () = Ty (ut ) AR Sy () = vy () &y (1) = iy Q) ST UK ( W;.P) (W, .P)
(EME BN (W, ,P)°,

EX 4 B(W,,P) (Z,0) € Kayyronrssevy » MW, ,P)FI(Z,, Q) fIIFIE] LK AME g B orthopair 4
B D (W,,P) U(Z,,0)=(T,,R) , i R=PUQ, XV re R, A
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w(r), re P-Q,
T(r)= Z(r), reQ-pP, (1)
W(r)U Z(r), rePNnQ,
p(r), repP-Q,
T(r)=13é(r), r€Q-p, (2)
Yy(r)Vé(r), rePngQ.

KA, (W, ,P)FI(Z,,0) MAHLRET" LKA g B orthopair i BBORIAKLE , 12k (W, P) A (Z,,0)=
(T.,R), HP R=PNO#= MTVYreR,HT(r)=Wr)NZ(r) ,Hr(r)=y(r) Ne(r) B

T(r)=

p(r),
T(r)=1£(r),

W(r>’
Z(r)’
W(r)n Z(r),

p(r) Ne(r),

EX 5 B(W,,P), (Z,0) € Kgyyromsssw) » W
(1) BW,(p)= (W(p) . ¥(p)).Z(q)=(Z(q) ,&(q)) , S PCQ XM TVpePH y(p)<é(p) . WC
73 4~ 5 1 1% 57 B (VAVWP) Wﬁ(@, O) W XX B4 g B orthopair Mt ¥ # M 4 + %, ic A
(W,,P) C(Z,0), i 45 (W, ,P) C(Z,0) H(W,,P) D(Z,,0) ,MF(W,,P)F(Z,0) M5, idh

(W,,P)=(Z;,0) .

(2) Kepyy ronrss, 10 B 1 o S8 B 5 LU
@ (W, ,P)H(Z,,0) LI (W, ,P) N(Z,0)= (T,,PxQ) , ATV (p,q) €(P,Q), AT,:Px

0—IV(U)X[0,112, y:Px0—[0,11%, T(p,q)= W(p) N Z(q) , ¥(p,a)=¢(p) NE(q) .
@ (W, ,P)T(Z,,0)EXLI(W, ,P)V(Z,0)= (Ny,PxQ) , TV (p,q) € (P,Q) ,FHN;: PxQ—

V(U)x[0,1]°, B:PxQ—[0,1]>, N(p,q)=W(p)UZ(q),B(p,9)=(p) VE(q).
THFTE K gry, nonrss, IHEAIE BVE T,
EE1 B(W,,P) (Z,0) € Kaygronsssoy » 1 (W, ,P) C(Z,,0) U FHISEH T .
(1) (W,,P)J(W,,P)=(W,,P), (W,,P)N(W,,P)=(W,,P);
(2) (W,,p)00,=0,, (W,,P)NT,=(W,,P);
(3) (W,,P)U(Z,0)=(2,,0) U(W,,P),(W,,P)N(Z,,0)=(Z,,0) N (W, ,P);

(4) (W,,P)*N(Z,0)°S[(W,,P)N(Z,0)]°, [(W,,P)U(Z,0)]°C(W,,P)*U(Z,0)%

(5) cﬁPCz(A]le(A];:gADP;

(6) [(W,,P)N(Z,0)]°=(W,,P)°U(Z,0), [(W,,P)U(Z,0)]°=(W,,P)'N(Z,0)¢;
(1) [(W,,P) N (Z,,0)1°=(W,,P)V(Z,0)°, [(W,,P)V(Z,0)]°=(W,,P) N(Z,0) .

re P-Q,
r€Q-p,
rePNQ,
rep-g,
reQ-p,
rePNQ,

TR AT, BE 2 4 Kogronrss 97 38 b B BUEFLIOPERR
Bl1 BPCE WU L2 4 Kaygronrsss( Wy » P) FI(Z,, Q) 4IN3 1.2 fiios (W, ,P) FI(Z,,0) 1)
I B b HL S SRR AR AR A E 3 BTk, AR, [(W, (u), P) N (Z(uy), Q)] = (W,(u),P)* U
(Z,(uy), Q)" BIGEH 1 (6) BSE, HAET S PEBT AT LIS 0L 5 3 iE

(3)

(4)
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F1 T XIXE{E g B orthopair A A A4 (W, , P)
Table 1 Generalized interval-valued g-rung orthopair hesitant fuzzy soft sets (VAVW ,P)
Wik e e,
u, 110.4,0.5],[0.4,0.6]}, {[0.3,0.5],[0.4,0.5]} 110.6,0.7],[0.5,0.7]},{[0.4,0.5],[0.4,0.6] |
u, {[0.6,0.7],[0.5,0.6]}, {[0.4,0.5],[0.4,0.6] { {[0.5,0.6],[0.5,0.7]}, {[0.4,0.5],[0.2,0.3] {
u, {10.6,0.7],[0.5,0.6]}, {[0.4,0.5],[0.3,0.4]} {10.6,0.7],[0.7,0.8]},{[0.4,0.5],[0.3,0.4] |
(my,vy) ([0.6,0.87,[0.2,0.4]) ([0.5,0.7],[0.1,0.3])
2 T XIXJEME g B orthopair AL B (Z,,0)
Table 2 Generalized interval-valued g-rung orthopair hesitant fuzzy soft sets (2f ,0)
sk e e
u, 110.5,0.7],[0.6,0.7]},{[0.4,0.5],[0.3,0.4] | {10.5,0.6],[0.6,0.7]}, {[0.4,0.5],[0.3,0.4]}
u, 1[0.6,0.7],[0.5,0.6]},{[0.4,0.5],[0.3,0.4] | {10.5,0.6],[0.5,0.7]}, {[0.4,0.5],[0.3,0.4]}
U, 110.6,0.7],[0.5,0.6]},{[0.4,0.5],[0.3,0.4] } {10.6,0.7],[0.7,0.8]}, {[0.4,0.5],[0.3,0.4]}
(s ,75) ([0.6,0.8],[0.4,0.6]) ([0.5,0.7],[0.1,0.3])

£33 (W,,P)FI(Z,0) MERsriaFELs R
Table 3 The partial operation results of (W,, ,P) and (2§ ,0)

B

€

€

W, (1) UZ,(u,)
‘/Avnp( u,) 02,/,( u,)
W,p( u,) VZ,/,( u,)

W,/,( u,) /\2./,( u,)

(W, (u) N Z,

(uy) ]°

Wl/,(”l)C
2§(“1)C

Z(u) UW,(u,)¢

110.5,0.7],[0.6,0.7],[0.6,0.7],[0.5,0.7]},

110.3,0.5],[0.3,0.4],[0.3,0.4],[0.4,0.5] |

110.4,0.5],[0.4,0.6],[0.4,0.5],[0.4,0.6]},

110.4,0.5],[0.4,0.5],[0.3,0.5],[0.4,0.5] |

110.5,0.7],[0.6,0.7],[0.6,0.7],[0.5,0.7]},

110.3,0.5],[0.3,0.4],[0.3,0.4],[0.4,0.5] |

110.4,0.5],[0.4,0.6],[0.4,0.5],[0.4,0.6]},

110.4,0.5],[0.4,0.5],[0.3,0.5],[0.4,0.5] |

110.4,0.5],[0.4,0.5],[0.3,0.5],[0.4,0.5] |,

110.4,0.5],[0.4,0.6],[0.4,0.5],[0.4,0.6] |

110.3,0.5],[0.4,0.5]},
110.4,0.5],[0.4,0.6]}

110.4,0.5],[0.3,0.4]},
110.5,0.7],[0.6,0.7] }

{[0.4,0.5],[0.4,0.5],[0.3,0.5],[0.4,0.5] |,

110.4,0.5],[0.4,0.6],[0.4,0.5],[0.4,0.6] |

{[0.6,0.7],[0.6,0.7],[0.6,0.7],[0.5,0.6] | ,
110.4,0.5],[0.3,0.4],[0.3,0.4],[0.4,0.5] |

{[0.5,0.61,[0.5,0.7],[0.5,0.6],[0.5,0.7] |,
110.4,0.5],[0.4,0.6],[0.4,0.5],[0.4,0.6] |

{[0.6,0.71,[0.6,0.7],[0.6,0.7],[0.5,0.6] | ,
110.4,0.5],[0.3,0.4],[0.3,0.4],[0.4,0.5] |

{[0.5,0.61,[0.5,0.7],[0.5,0.6],[0.5,0.7] | ,
110.4,0.5],[0.4,0.6],[0.4,0.5],[0.4,0.6] |

{[0.4,0.5],[0.4,0.6],[0.4,0.5],[0.4,0.6] |,
110.5,0.6],[0.5,0.71,[0.5,0.6],[0.5,0.7] |

110.4,0.5],[0.4,0.6]},
110.6,0.7],[0.5,0.7] }

110.4,0.51,[0.3,0.4] 1,
170.5,0.61,[0.6,0.7]}

1[0.4,0.5],[0.4,0.6],[0.4,0.5],[0.4,0.6] |,
{10.5,0.6],[0.5,0.7],[0.5,0.6],[0.5,0.7] |

2 X XEME g W orthopair t 4 4% # 2k % 89 48 < &

HH I R B RE I AT R0 b 2 AN i 22 A AR SCHME , SR AN B Y T AR bR . AS 19 S 1B K s FOAH G
PES A OC FR B, FHRIBOCHR T X (R (EA) F-24 S B2 5 P AR R B HE TR SE S K iy romrss, A AE S5 4

KRH,
ENX 6

24 I~ Kepurss i a=(F

Croprn(.B)= Z Z [

1 n(e)+d(e;) )+5(e)

1v<e>+s<e> z
" 2

u -

85, com (Xi:€) 85 iy (Xire)) ]’

A)F1 B=(G,,,B) Eﬁ*ﬁa‘@fﬁn*ﬁa‘%%&ﬁ%d%
2 hy,

9)(xt’ej)h~ (9)(‘x1’ _])

(5)
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CKGDHFSS( « ’B)
pKGDHFSS(a’B): (6)

Croomrss(%>®) /Crgs BB~

Hip X FVx, eX A ky=max{k(h(x;,¢,)) k(h(x;,e)) |, [,=max{[(g(x;,¢;)),1(g:(x;,¢;))};ixH
HIkCh (x;,e) ) MkCh(x;,e) ) INFRAN hp(x; e) B R (x;,e) HICER IR, (g ((x;,e) ) M 1(g (X, ,¢)))
RN g (x,e,) Fl g (x;,e,) HITR A DEL,

T 75X Koy, romrsss TG FIHEF SAMIIEATE S, e SOOI T DX TRIMEL Y- 25 S5 T 2 A1 24k SR s 2
K K gpppss AR SCHERIAHSC R B3 T N K gy, rompsss I I FIAH O R EL

PCE,a'=(W,,P).B'=(Z.,0) € Kayronsssv) - SLE T g By orthopair SLHEAHITE B2 T IF
(K, AT A A SCRAFHTHES, I o' = (W, ,P) X [EIE g B orthopair MERIERIIC d, (u,,e,)=d,
(alu;,e,), B(u;,e)), 2 o:(1,2,--,5) = (1,2,---,5) &l & Uity S Oiyo(er) E‘J#/l\r?ﬁﬂ,a%ﬂm =
o (u; e) T 0 RINM(0=1,2,--,5-1) , HH s J& o' (u;,e,) PICRBINEG A £:(1,2,,0)—(1,2,--,1)
I Biey SBiveneny M —NIFIN, H By 2 B (uyye)) HHEm REE (p=1,2, -, 0-1) , Hh ¢ 2
B’ (u;,e;) PITEREI N A Koy, ronrss, TICER MNEOTREAR] 2 1 5 T A SCRIBUR WL U &E
—TEICR DB ARG TS INZ R & B oo R NNl 2 MEG TR M2

EXT B(W,,P) € Kanyuomssany » & <Py [0, 118500, 1TFKIL W,(e))= (W(e,) ir(e))),
W(P)={{w,li,,(w)>Iwe U}l ={{w, (a,%/)(w) , ,B,Ww(w) >lwe U}, oz,w(w) ={a=[a,,a ]lace
t[0,1]}, B, (w)=1b=[B,,B;11b€Int[ 0,11}, & X Key,ronrsss( W, » P) V3535 & BE R343R 1 @ g
535 R

(u;,e,)=—[a

;Wn(ﬂ)(ui’ej)+a+ (ui9ej):|7

Tyr(® 2 Iyo(0)
1 (7)
BI“”’{“’)(ui )= ?[B;warn(ui’ej) +,31+\7{m(ui v€) ]o
EX 8 24 Kogromss: T a= (W, ,P)F B=(Z,,0) W AICHERIARE R B
mod (1 k(e +8(e) [ & ) .
CKGIVq-ROHFSsS(OL’B): Z Z {kil-bf [ Z a?waw)(ui,ej)a;]zu(m(ui,ej) ]
L p(e) ) 1 . :
+2f [;Blwgm(”i’ej)Blmm(”nej) ] } , (8)
KGIVq-ROHFSSs< @ ,,8 )
pKGIVq—ROHFSSs(a’B>: , (9)
KGIVq-ROHFSSs( a,a) CKGIVq-ROHFSSs(B ,B)
) Nt S(e) +8(e )t - N
Kb g WERHE ) :W’ 8(e) = W’V(ej) = V("/);”’("/)’ e(e) =

g(e;) +e(e;)”
Al
HBouve)) | BB kCasCu,e)) Pk (s Cuyye))) MBI @, e)) Al ap (o)) TR B AL,
I(Bilu; e))FL(B(u;,e;)) 3R Balu,,e,) T B(u;,e;) PILERIMEL,

EFE2 #a=(W,,P), B=(Z,,0) € Kay,ronrssyv) » M

(1) PKGW,,,ROHFSSS(CY,B)?V%/@: @® PKG,Vq,ROHFSSS(a,IB) =pKGIVq—ROHFSS>(B’a) e ngKqu,ROHFSSS(O‘,B) <1, 0%
=B P, s (€B) = 1o

(2) 1E Crgpyymomss, (0B H, M g=1 Hou(e) =u(e)", 8(e;) =8(e,)", v(e) =v(e)", e(e;) =
£(€) ", Ciyyonnss ¥B) = Criguuunss (0B ST iy, oness, (€ B) = Prcpss (258) o

AT Kepyess I IS (5) 4 Kemess A Koy monrss. 7 8L (7) SEIRIX RBP4 {1
OB FE ISR I AR (S ) o of R S R AR SR B B8 g A DA A 6 B

o XUL?VM, € U,ﬁ kij:maX{k(aw(u,-,ej)), k(a;(ui,e/.))}, lij:max{l(ﬁw(ui,ej>>’
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bn;, A3 T 5 (8) L METTT , K oppess HIAHE 28 BUH K Koy, monrss, HOAHHSE 20, WL (6) L (9) . A Hb,

TEFL2(2) Y g=1 HAEE AR E Ry X ) E R BRA BIAE, 20(8) ((9) 4 BB W= (5) ((6) . ¥
K (5) (6) P 5K AF(8) ((9)JF , ACAE Ltk 5 o B FIAE S5 w2 g DX [ B AR %F 55 ] 143 4 G 3 R S I
PR DX B DR AR G 1] A AR DG 3 PSR B T

ISR R 24 K, ronsss, AR IGHE B SE REATHEL 72

B2 M2 A Koygronrsss T a= (W, ,PYRIB=(Z,,0) , FIHE X 8 115 g HURIFE ARG
FH,q=1,2,-,5,5 DAL RBOLE 4 FiR, AERm, A4 4 g =2 i o 1 B RIAHOC R AU 1155 2F
i, B

Cngronmss (@B)

_LX(0.6+O.8)/2+(O.6+0.8)/2X (0.4+o.5j2){0.5+0.7)2+(0.4+0.6jzx(0.6+0.7j2 B
2 2 2 2 2 2

1 (0.2+0.4)/2+(0.4+0.6)/2 [(0.3+0.5\* (0.4+0.5\> (0.4+0.5)> (0.3+0.4)’ B
+—X X X + X
2 2 2 2 2 2

1 (0.1+0.3)/2+(0.1+0.3)/2 Ko.mo.sjz (0.4+0.5j2 (0.3+o.4j2 (0.3+0.4JT
+---+E>< X X + X

2 2 2 2 2
=1.143 6,
EEEIEEYe (a,@)=1.0500, Cy\ 0 (B,8)=1.299 0, HILA

CKGIVq—ROHFSS>< « ”8)

KGIvg-ROHFSSs

pKGIVq—ROHFSSs< @ ’B> =
KGIVq—ROHFSSs( «, a> x CKGIVquOHFSSs(B ,,8)

1.143 6
= =0.9792,

1.050 0 x+/1.299 0
F4 T XIXIAE g B orthopair FLEHIMIEAE (W, ,P) FI(Z,,0) AH X R 5L

Table 4 Correlation coefficient of generalized interval-valued g-rung orthopair hesitant fuzzy soft sets ( VAV(/, ,P) and (2§ ,0)

q KGIVq—ROHFSSs( a,a) KGIVq—ROHFSSs(B B) KGIVq—ROHFSSS( @,B) pKGIVq—ROHFSSs( a,B)
1 1.478 2 1.8154 1.613 3 0.984 8
2 1.050 0 1.299 0 1.143 6 0.9792
3 0.9396 1.170 2 1.021 4 0.974 0
4 0.890 7 1.1157 0.966 4 0.969 4
5 0.864 0 1.087 3 0.9357 0.965 4

3 ET) XK g B orthopair J #AX M H A0 K R 409 £ & R K

FRFRBUE R T RZE AR, D@ PN T 2Bk, A BRI EER Y Ky, romrsss
MIFHOC R EL, BT T—FIoAE N 22 J@ PR SR Tk
31 RESR
WU IR E 2 — 28U ) LIXEIE g B orthopair JEFR A F AR BRAR N G th DS # 245 1
] X IX[EE g B orthopair JEBAHMIAREE £, = (W, ,B,) A AT BEEEFEMRT G, DG Z R ORI LRI T -
FB1 R LIXEMHE ¢ B orthopair JETEBIMIEEE | FRon BRARXT R AAIEXT G2 ¢, BIPEAL 4R
B2 FIH(T) B LR IPAG S S Ak o HOG 0 9 - 34 55 g B2 F-F- S84 SR e B
B3 FHA(8) .(9) , AT G S BRALDN G 22 18] 1A OC 2R 8K
B4 BRI RE SN  EB RIS,
3.2 ZBIaH
R T ET AT ST L 38 SCHR[ 9 ] Hb i BT IR S 45 B SRR [ 18 ] R B IR T H 2 5 Z2 451 43 X ik
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BRI R AT R 5 RE
EX 9 B PRUE ) X A A
am=maxi0,a, o x(1-r)f, a o =min{l,e, o X(1+r) |,
Biy,yw=max{0,B, . x(1-r){, By ,=min{l,B,  — x(1+r)},
Hr re[0,1] e, IRIBEE B, WAERIBIE,
Bl 31X SCERL 9 ] R BE Ty BEUR S ], MO Y b AR AR S 4 SRS B MO B0 3 5 Bz AR SO R IR
SR E SCFIIRRER 5 R Jm SRR R EE R AR 3 A4, HEUKE r=0.05 I8 I 3L 9 b AT IX A Y 7o A8 4k,
PR b= AT RYPPARAARANER 6 o S TSRS 4 KISBE A, (A, Ay A, BIPFIREOE, At A . 5C
(8) ", =2, ML (8).(9), T pry omsse (A A1) =0.9224, p (AT,A4,)=0.899 7,
(A7 ,A4;)=0.960 2, py i onrss (AT 5A)= 0812 9 HEIFHF pe e (AT A Pk s (A7 A1) >

(A" Ak comss( A" A TICHRLO ] HOHETE — B, HIBEBE A, 16 006 7 UM LR IR 45 i

(10)

p KGIv4-ROHFSSs

Pk GIVg-ROHFSSs

AR
5 OSCHR[O] A HLBRREAS [ 4 R B A PPAG 45 2R
Table 5 The evaluation results of the comparison sample and four hospitals in reference [ 9]

el EEBE DRSS FRET AL 45 R MRS WAL SR FEBEIRIUALRC EIFAE 45 R
X A" {0.3,0.4,0.61,10.2,0.3,0.4} 10.4,0.7,0.8} ,10.1,0.2| 10.4,0.5,0.6,10.1,0.2{
X, A’ {0.4,0.5,0.7},10.1,0.2,0.3} 10.3,0.5,0.61,10.2,0.3,0.4| {0.5,0.7,0.81,10.1,0.2,0.2{
X3 A" {0.1,0.2,0.4},{0.1,0.4,0.5{ {0.1,0.4,0.81,{0.1,0.1,0.2} {0.5,0.6,0.7},10.1,0.2,0.3|
o A" (0.2,0.5) (0.1,0.3) (0.7,0.2)

X A, {0.2,0.4,0.8},10.1,0.2} 10.1,0.3,0.5},10.3,0.4} {0.2,0.6,0.81,10.1,0.1,0.2}
X, A, {0.5,0.6,0.81,10.1,0.2,0.2{ 10.3,0.4,0.41,{0.4,0.5,0.6| {0.1,0.1,0.7},10.2,0.2,0.3}
X3 A, {0.2,0.3,0.61,10.2,0.3,0.4} 10.2,0.5,0.7,10.1,0.2,0.3} {0.4,0.7,0.81,10.1,0.2,0.2}
a, A (0.5,0.4) (0.3,0.6) (0.2,0.4)

X A, {0.2,0.5,0.7},10.1,0.2,0.3} 10.1,0.7,0.8},10.1,0.2} {0.1,0.2,0.31,10.3,0.4,0.6{
X, A, {0.3,0.5,0.7},10.1,0.3,0.3} 10.2,0.3,0.5},10.3,0.4,0.5} {0.1,0.6,0.81,10.1,0.2,0.2}
X5 A, {0.1,0.4,0.4},10.3,0.5,0.5} {0.1,0.2,0.8,{0.1,0.2,0.2} {0.1,0.3,0.3},10.3,0.6,0.7}
s A, (0.3,0.2) (0.4,0.2) (0.3,0.6)

X, A, {0.2,0.4,0.61,10.1,0.2,0.3} 10.4,0.6,0.8{,10.1,0.1,0.2{ {0.3,0.5,0.81,10.1,0.2,0.2}
X, A, {0.4,0.5,0.61,10.2,0.3,0.4} {0.1,0.5,0.7,10.2,0.2,0.3} {0.6,0.7,0.81,10.1,0.1,0.2}
X A, {0.1,0.3,0.4,10.3,0.5,0.6{ {0.3,0.4,0.7},10.2,0.3,0.3} 10.4,0.7,0.8},{0.1,0.2,0.2}
s A, (0.1,0.3) (0.3,0.3) (0.4,0.4)

X, A, {0.6,0.7,0.7},10.1,0.2,0.3} 10,0.2,0.3},10.4,0.6,0.7} {0.1,0.3,0.41,10.4,0.5,0.6|
X, A, 10.4,0.5,0.61,10.2,0.3,0.4} {0.1,0.2,0.5},10.3,0.4,0.5| {0,0.1,0.21,{0.6,0.7,0.8}
X, A, {0.2,0.4,0.5},10.1,0.3,0.5} 10.1,0.2,0.2},10.4,0.5,0.5{ {0.1,0.1,0.1},10.6,0.8,0.9}
My A, (0.2,0.3) (0.3,0.4) (0.5,0.3)

F 6 FHERNXAMERT (r=0.05) HIBRREAS A * 1y iTAL 25 5

Table 6 The evaluation results of comparison sample A” when converting to interval values ( 7=0.05)

e 3k A AR SS FR BT PRAL 45 AR IS W AL 25 SR
. 110.285,0.315],[0.380,0.420],[ 0.570,0.630] | , 110.380,0.4207,[0.665,0.735] ,[ 0.760,0.840] | ,
! 110.190,0.210],[0.285,0.315],[ 0.380,0.420] } 110.095,0.105],[0.190,0.210],[0.190,0.210] }
. 170.380,0.420],[0.475,0.525],[ 0.665,0.735] | , 110.285,0.315],[0.475,0.525] ,[ 0.570,0.630] | ,
2 {10.095,0.1057,[0.190,0.210] ,[ 0.285,0.315] | 110.190,0.210],[0.285,0.315],[ 0.380,0.420] }
. 110.095,0.105],[0.190,0.210],[ 0.380,0.420] | , 110.095,0.1057,[0.380,0.420] ,[ 0.760,0.840] | ,
3 {10.095,0.105],[0.380,0.420],[ 0.475,0.525] | 110.095,0.105],[0.095,0.105],[0.190,0.210] }
o (10.190,0.210],[0.475,0.525] ) (10.095,0.105],[0.285,0.315])
P8 IR AL IE B PR 2

X, 110.380,0.420],[0.475,0.525],[0.570,0.630] | , | [ 0.095,0.105] ,[ 0.190,0.2107 ,[ 0.380,0.420] }

X 110.475,0.5257,[0.665,0.735] ,[ 0.760,0.840] | , | [ 0.095,0.105],[0.190,0.2107,[ 0.190,0.210] }

X 110.475,0.5257,[0.570,0.630] , [ 0.665,0.735] | , | [ 0.095,0.105] ,[0.190,0.2107 ,[ 0.285,0.315] }
([0.665,0.7357,[0.190,0.210] )
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Fig.1 P grvo romrss (A" ,A,) on the monadic variation of r and ¢ and its two-dimensional graph of the sorting results
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Fig.2 P gryo momrss (A" ,A;) on the binary variation of r and ¢ and its three-dimensional graph of the sorting results
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RYPPRE B ik 8 Bros. X (8) 1, g =2, ML (8). (9), T Py omss (X5 X1) = 0.849 9,
pKqurROHFSSS(x* ,x,)=0.8510, pKGIVq—ROHFSSs(x* ,%,)=0.912 2, pKqurROHFSSS(x* ,x,)=0.862 6, pKGIVq—ROHFSSs(x* X5 )=
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7 SCHR[18] P RETRIT H P

Table 7 Energy project score sheet in reference [ 18]

LR BEURT H P4y A BTy
X, 110.2,0.41,[0.5,0.6],[0.4,0.7]},{[0.1,0.2],[0.2,0.3] | {10.1,0.21,[0.3,0.6],[0.4,0.81},{[0.1,0.2]}
X, {10.2,0.4],[0.4,0.67}, {[0.1,0.3],[0.2,0.6]} {10.3,0.5],[0.6,0.87,[0.7,0.91}, {[0,0.1]}
X, 110.5,0.7],[0.4,0.77},1[0.1,0.2],[0.2,0.3] | 110.4,0.61,[0.5,0.9]},1[0,0.1]}
x, 110.2,0.41,[0.3,0.57,(0.4,0.6]},/[0.1,0.2],[0.2,0.4]} {[0.1,0.3],[0.4,0.6],[0.5,0.7]},{[0.1,0.2],[0.2,0.3]}
X, 110.2,0.41,[0.5,0.67,(0.4,0.7]},1[0.1,0.2],[0.2,0.3]} {[0.4,0.5],[0.5,0.6],[0.4,0.7]},{[0.1,0.3],[0.2,0.3]}
o ([0.1,0.37,[0.2,0.5]) ([0.3,0.57,[0.2,0.4])

BEEHE THZR I H 5 W T4
X, {10.1,0.3],[0.3,0.57,(0.4,0.5]},/[0.1,0.3],[0.3,0.4]} {[0.2,0.4],[0.5,0.7],[0.5,0.8]}, {[0,0.1],[0.1,0.2]}
X, {10.1,0.21,[0.3,0.6],[0.5,0.7]},{[0.1,0.2],[0.2,0.3] | [0.1,0.4],[0.3,0.5],[0.4,0.8]},{[0,0.2]}
X, 110.2,0.5],[0.4,0.6]},1[0.2,0.3],[0.2,0.4] | {10.2,0.47,[0.4,0.8]}, {[0,0.1],[0.1,0.2]}
X, {10.1,0.27,[0.3,0.8]},{[0,0.17,[0.1,0.2] } 110.2,0.5],[0.4,0.7],[0.8,0.97},1[0,0.1]}
x5 {10.4,0.6],[0.5,0.8],[0.7,0.97},{[0,0.1]} 110.2,0.4],[0.4,0.7],[0.6,0.81},{[0,0.1],[0.1,0.2] |
o ([0.1,0.4],[0.3,0.5]) ([0.4,0.71,[0.1,0.3])

#* 8 HUAHREMIN H IR

Table 8 Ideal energy project score sheet

LV S i IRy I B RS T2 H T2 AN RS RA

o (L] 0,0, AL, L] i, 0, 0], i, (i), 0,0,

tfo,0J,ro,0],fo,01t f{fo,0],f0,0],[0,0]f {[0,0],[0,0],[0,0]f  {[0,0],[0,0],[0,0]}
Ao ([0.1,0.3],[0.2,0.5]) ([0.3,0.5],[0.2,0.4]) ([0.1,0.4],[0.3,0.5]) (10.4,0.7],[0.1,0.3])
#£9 g WCARMERT pKGIVq-ROHFSSs( x°x) FE B R
Table 9 The value and ordering of p KGIVq—ROHFSSs(x* ,X;) when g takes different values
q P w0 pe () e () e () p (07 x) HEry
1 0.853 6 0.861 2 0.918 3 0.876 4 0.927 4 X5 > Xy > X, > X, > X,
2 0.849 9 0.851 0 0.912 2 0.862 6 0.916 2 X5 > Xy > X, > X, > X,
3 0.855 3 0.851 8 0.911 4 0.862 8 0.912 5 Xs > Xy > X, > X, > X,
4 0.861 9 0.856 4 0.912 7 0.867 4 0.912 2 Xy > X > X, > X, > X,
5 0.867 6 0.861 9 0.914 6 0.872 9 0.913 2 Xy > X5 > X, > X, > X,
6 0.872 4 0.867 1 0.916 7 0.878 3 0.914 7 Xy > X5 > X, > X, > X,
7 0.876 3 0.871 9 0.918 7 0.883 2 0.916 4 Xy > X5 > X, > X, > X,
8 0.879 6 0.876 1 0.920 4 0.887 6 0.918 3 Xy > X5 > X, > X, > X,
9 0.882 3 0.879 7 0.9219 0.891 4 0.920 1 Xy > X5 > X, > X, > X,
10 0.884 7 0.882 8 0.923 3 0.894 8 0.921 8 X3 > X5 > X, > X > X,
4 HiE
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