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|y=oW}=tR; C=R}yHD u=oOvvmu}t-=D Q@ RmQtD =@CtqU |xRwL u=oOvvmu}t-=D |@=} RQ=
u}= QO xm CU= Q=@ u}rw= |=Q@ xOWG=QNDU= |OQmrta |=yXN=W w xOWv x�=Q=
Qorta |@}mQD OQm} wQ |Q}oQ=mx@ xmv; ut[ "OwW|t |R=U|tw@ |@=} RQ= |xRwL
s=Hv= QO |}q=@ CkO R= xm II |Dt=QB w |R=i p=QoDv= 'u}DW}v= CmwJ |UOvy
QmiD C}y=t uDiQoQ_vQO =@ =Q u=oQ@N C=Q_v Ov=wD|t w CU= Q=OQwNQ@ C=@U=Lt
C=R}yHD u=oOvvmu}t-=D |Ov@x@DQ Ov}=Qi QOCU= O}OQD wC}a]k sOa pt=W xm|v=Uv=
Q_vQO |@=} RQ= s=Hv= QO Q[=L j}kLD Qo}O |Qw;wv u=wvax@ 'Ovm ^=Lr |y=oW}=tR;

"CU= xOW xDiQo

VywSB |U=vWVwQ "4
Qo}O CQ=@ax@ w VywSB s=Hv= VwQ '|tra |UQQ@ w xar=]t l} |oS} w u} QDsyt
s=Hv= VwQ |rm Qw]x@ "CU=yxO=O VR=OQB w p}rLD w x} RHD w |Qw;OQo |xwLv
|QwO wCk}kLCN=vW |=Q@ xmCU= |Q}@=OD w =yxw}W R=|}xawtHt pt=WVywSB
x@ =Q} R &CU= |OQ@ Q=m hOy ^=Lr R= Q[=L VywSB "OwW|t xOQ@ Q=mx@ VRer R=
|UQQ@ =QVv=O |rta OQ@ Q=m w OR=OQB|t X=N |}xv}tR QO |OQ@ Q=mVv=O |xaUwD
Q[=L VywSB 'R=}v OQwt |=yxO=O uOQw;CUOx@ |ovwoJ ^=Lr R= R}v w Ovm|t
VywSB u}= s=Hv= R= hOy "OwW|t ?wULt |W}=t}B xN=W R= w |i}YwD ẁv R=
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"""u
=oOv

vmu}
t- =D|

@=}RQ
=|

=Q@|
rOt

|xa
UwD

"VywSB s=Hv= pL=Qt "2 pmW

u}DW}v= C=}rta "2"5
w t-conorm Q@ |vD@t xm OvDUy |WN@ QF= |a}tHD |=yQorta 'u}DW}v= C=}rta
[41]"OvwW|t �E u}DW}v= `tH w 
E u}DW}v= ?Q[ pt=W w Ov=|Q@H t-norm

%s} Q=O (a; b) 2 [0; 1]2 Qy |=Q@
a
Eb = a:b

1 + (1� a)(1� b) (3)

a�Eb = a+ b
1 + ab

(4)

|FrFt |OwyW |R=i O=Oa= u}DW}v= C=}rta "3"5
~a2 =h(a2; a2; �a2);u~a2; v~a2i '~a1 =h(a1; a1; �a1);u~a1; v~a1i Qo ="2h} QaD
'OW=@ � � 0 w OvW=@ |FrFt |OwyW |R=i OOa xU ~a = h(a; a; �a);u~a; v~ai w

%x=ov;
a^E� =

*
(a�; a�; �a�);

2u~a
�

(2�u~a)�+u~a�
; (1+v~a)��(1�v~a)�

(1+v~a)�+(1�v~a)�

+
~a1
E~a2 =

*
(a1a2; a1a2; �a1�a2);

u~a1u~a21+(1�u~a1)(1�u~a2) ;
v~a1+v~a21+v~a1v~a2

+

|FrFt |OwyW |R=i O=Oa= C@Uv |Ov@x@DQ VwQ "4"5
O=Oa= |xOvyOu=Wv ~ai = h(ai; ai; �ai);u~ai; v~aii (i = 1; 2; :::; n) Qo =
Ov=wD|t C@Uv |Ov@x@DQ OQm} wQ l} x=ov; 'OW=@ �TIFN� |FrFt |OwyW |R=i
OwW xO=O xaUwD ai (i = 1; 2; :::; n) |FrFt |OwyW |R=i O=Oa= |Ov@x@DQ |=Q@
"CU= xOvQ}os}tYD |L}HQD C=aq]= |xOvyOu=Wv xm CU= |vRw � 2 [0; 1] xm

[42]%OwW|t xYqN Q} R CQwYx@ C@Uv |Ov@x@DQ Ov}=Qi
x@U=Lt OQwt 5 |x]@=Q QO OwHwt Q=Okt � 2 [0; 1]; i = 1; 2; :::; n |=Q@
sOa xOvQ}os}tYD xm CU= u; |xOvyOu=Wv � 2 [0; 1 2] xm 'OQ}o|t Q=Qk
CU= u; |xOvyOu=Wv � 2 [1 2; 1] &OyO|t K}HQD =Q |ivt TL =} u=v}t]=
Q@ CrqO R}v � = 1 2 &OyO|t K}HQD =Q C@Ft TL w u=v}t]= xOvQ}os}tYD xm

\}=QW =D CU= xOQm sy=Qi =Q u=mt= u}= '|O=yvW}B OQm} wQ u}= |=QH= |=Q@ R=}v OQwt
C}a]k sOa R= ,=DOta xm |v=DUQ=t}@ w |m}v}rm |=y\}Lt Q@ sm =L |a}@] w |ak=w
"OwW xDiQo Q_v QO 'Ovvm|t sQv xHvB w CUO s=y@= w |oDU@ QU =@ w OvQ=OQwNQ@
"OvQDl}ORv C}ak=w x@ w Ov=xvqwkat xm CU= |D=t}tYD P=ND= R}v Qt= u}= pY=L

|O=yvW}B VwQ p=ta= |=Q@ R=}vOQwt C=tOkt "5
K}[wD w |v=wN=Qi |FrFt |OwyW |R=i O=Oa= =@ \@DQt s}y=it |NQ@ VN@ u}= QO

"OvwW|t xO=O

|FrFt |OwyW |R=i O=Oa= "1"5
`@=D 'OW=@ |FrFt |OwyW |R=i OOa l} h(a; a; �a);u~a; v~ai Qo = "1 h} QaD
h} QaD 2 |x]@=Q j@=]t R}v u; C} w[a sOa `@=D w 1 |x]@=Q j@=]t u; C} w[a

"OwW|t

�~a(x) =

8>>>>>>><>>>>>>>:

x�a
a�a � u~a a � x < a

u~a x = a
�a�x
�a�au~a a < x � �a

0 ow

(1)

#~a(x) =

8>>>>>>><>>>>>>>:

(a�x)+v~a(x�a)
a�a a � x < a

v~a x = a
(x�a)+v~a(�a�x)

(�a�a) a < x � �a

0 ow

(2)

p=t}v}tC} w[a sOa xHQOl} v~a 'p=t}Um =tC} w[a |xHQOl} u~a u; QO xm
"CU= 0 � u~a + v~a � 1 '0 � v~a � 1 '0 � u~a � 1 w

C@Uv x QYva |twrat=v |xHQO �~a x=ov; 'OW=@ �~a = 1� u~a� v~a Qo =
[40]"CU= ~a x@ C@Uv x QYva O}OQD |xHQO Qov=}@ xm OwW|t xO}t=v ~a x@
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1/
1|

xQ=t
W'

35
�1

|xQ
wO'

�13
98

u=DU
@=D�

h}
QW

C}
Q}Ot

w`}
=vY

|U
Ovyt |xty |=Q@ �(A) � �(B) x=ov;A � B wA;B 2 P (X) Qo = %�|DN=wvm}�

�(A [ B) = �(A) + �(B) + ��(A)�(B) s} Q=O A;B � P (X)
[6]"� > �1 w A \B = ; u}vJty w

Vy=m |W}=Ri= |xR=Ov= s}Um = =D \QW u}= x=ov; '� = 0 Qo = X=N Qw]x@
�(A [B) = �(A) + �(B) s} Q=O A;B � P (X) |xty |=Q@ xm O@=}|t

[44]"A \B = ; w
u}= |xOvyOu=Wv xm �(A [ B) > �(A) + �(B) x=ov; '� > 0 Qo =
x=ov; � < 0 Qo = "CU= |@ Q[ QF= |=Q=O fA;Bg |xawtHt xm CU= ?r]t
QF= |=Q=O fA;Bg xawtHt OyO|t u=Wv xm �(A [ B) < �(A) + �(B)

[44]"CU= |v} Ro}=H
OW=@ X = fx1; x2; :::; xng |wQ Q@ C@Ft |k}kL `@=D l} f Qo = "5 h} QaD
xHwD =@ f |xDUUo CmwJ p=QoDv= x=ov; 'OW=@ X |wQ Q@ |R=i |xR=Ov= l} � w

[45]%OwW|t h} QaD 9 |x]@=Q CQwYx@ � x@
C�(f) =

nX
i=1

f(i)
�
�(A(i))� �(A(i+1))

�
(9)

l} |xOvyOu=Wv (:) w OvDUy A(n+1) = ; w A(i) =
�
x(i); :::; x(n)

	 xm
"f(1) � f(2) � ::: � f(n) xm|Qw]x@ CU= X |wQ Q@ CWo}=H

|}xawtHt~aj =


(aj ; aj ; �aj);u~aj ; v~aj

�
(j = 1; 2; :::; n) Qo = "6h} QaD

l} � w OW=@ X = fx1; x2; :::; xng |wQ Q@ |FrFt |OwyW |R=i O=Oa= R=
=@ ~aj |xDUUo |OwyW |R=i CmwJ p=QoDv= x=ov; 'OW=@ X |wQ Q@ |R=i |xR=Ov=

%OwW|t h} QaD 10 |x]@=Q CQwYx@ � x@ xHwD
TIFECG�(~a1; :::; ~an) = ~a

^E�(A(1))��(A(2))
(1)


E~a
^E�(A(2))��(A(3))
(2) 
E :::
E~a

^E�(A(n))��(A(n+1))
(n)

= (
E)nj=1~a
^E�(A(j))��(A(j+1))
(j) (10)

%xm|Qw]x@ CU= X |wQ Q@ CWo}=H l} |xOvyOu=Wv (:) xm
~a(1) � ~a(2) � ::: � ~a(n); A(j) =

�
x(j); :::; x(n)

	
;

A(n+1) = ;
|v=U;x@ TIFECG� |=y|oS} w R=|NQ@ [43]'u=Q=mty w w�=S |xr=kt R= s=yr= =@

%CU= xOW xQ=W= =yu; x@ xt=O= QO xm Ov=|@=}CUO p@=k
|}xawtHt ~aj =



(aj ; aj ; �aj);u~aj ; v~aj

�
(j = 1; 2; :::; n) Qo = "1 xQ=Ro

X |wQ Q@ |R=i |xR=Ov= l} � w OW=@ X |wQ Q@ |FrFt |OwyW |R=i O=Oa= R=
OwW|t G=QNDU= TIFECG� Qorta R= xm R}v =yu; |xOW`}tHD Q=Okt x=ov; 'OW=@

%s} Q=O w CU= |FrFt |OwyW |R=i OOa l}
TIFECG�(~a1; :::; ~an) =

��Yn

j=1 a
�(A(j))��(A(j+1))
j ;

a
�(A(j))��(A(j+1))
j ; �a

�(A(j))��(A(j+1))
j

�
;

2Qn
j=1 u

�(A(j))��(A(j+1))
~ajQn

j=1(2� u~aj)
�(A(j))��(A(j+1)) +

Qn
j=1 u

�(A(j))��(A(j+1))
~aj

;Qn
j=1(1+v~aj)

�(A(j))��(A(j+1))�Qn
j=1(1�v~aj)

�(A(j))��(A(j+1))Qn
j=1(1+v~aj)

�(A(j))��(A(j+1))+
Qn
j=1(1�v~aj)

�(A(j))��(A(j+1))

�
(11)

u}= QO "CU= Cw=iD|@ |ivt TL w C@Ft TL u}@ xOvQ}os}tYD xm OQ=O Qt= u}=
%s} Q=O 6 |x]@=Q T=U= Q@ xm Ovm|t P=ND= =Q 1 2 Q=Okt � xr=kt

R(~ai; �) =
(ai + 4ai + �ai)(�u2

~ai + (1� �)(1� v~ai)
2)

6 + (�ai � ai)(�u2
~ai + (1� �)(1� v~ai)2)

(5)

R(~ai) =
(ai + 4ai + �ai)(u2

~ai + (1� v~ai)
2)

12 + (�ai � ai)(u2
~ai + (1� v2

~ai)
(6)

R(~ai) (i = 1; 2; :::; n) |=yC@Uv |W}=Ri= Q}e ?}DQD j@] Ovv=wD|t =yxv} Ro
|=Q=O xm CU= |OOa (TIFN) |FrFt |OwyW |R=i OOa u} QDnQR@ "OvwW xU}=kt

"OW=@ C@Uv u} QDW}@

|OwyW |R=i O=Oa= |=Q@ u}DW}v= |UOvy `}tHD |=yQorta "5"5
|FrFt

|FrFt |OwyW |R=i O=Oa= R= |}xawtHt 
 O}vm ZQi "3 h} QaD
~aj =



(aj ; aj ; �aj);u~aj ; v~aj

�
(j = 1; 2; :::; n)

14�TIFEWG� |FrFt |OwyW |R=i u}DW}v= Q=OuRw |UOvy Qorta l} "OW=@
%R= CU= CQ=@a n Oa@

TIFEWG : 
n ! 


%s} Q=O w
TIFEWG(~a1; ~a2; :::; ~an) = (
nj=1)E~a^E!jj (7)

~aj (j = 1; 2; :::; n) |vRw Q=OQ@ ! = (!1; !2; :::; !n)T 7 |x]@=Q QO xm
[43]"CU= Pn

j=1 !j = 1 w !j 2 [0; 1] w CU=
|}xawtHt~aj =



(aj ; aj ; �aj);u~aj ; v~aj

�
(j = 1; 2; :::; n) Qo = "1x}[k

R= GQNDUt xmu; |xOW`}tHD Q=Okt x=ov; 'OW=@ |FrFt |OwyW |R=i O=Oa= R=
%s} Q=O w CU= |FrFt |OwyW |R=i OOa l} R}v CU= TIFEWG Qorta

TIFEWG(~a1; ~a2; :::; ~an) = (
nj=1)E~a^E!jj =�
(
nY
j=1

a!jj ;
nY
j=1

a!jj ;
nY
j=1

�a!jj );
2Qn

j=1 u
!j
~ajQn

j=1 (2�u~aj)
!j +

Qn
j=1 u

!j
~aj

;Qn
j=1 (1 + v~aj)

!j �Qn
j=1 (1� v~aj)

!jQn
j=1 (1 + v~aj)!j +

Qn
j=1 (1� v~aj)

!j

�
(8)

w CU= ~aj (j = 1; 2; :::; n) |vRw Q=OQ@ ! = (!1; !2; :::; !n)T xm
[43]"OW=@|t Pn

j=1 !j = 1 w !j 2 [0; 1]

15|FrFt |OwyW |R=i u}DW}v= CmwJ |UOvy Qorta "6"5
O=Oa= =D OvwW|t xOQ@ Q=mx@ CmwJ p=QoDv= w u}DW}v= |UOvy Qorta 'VN@ u}= QO

"OvQ}o Q=Qk `}tHD OQwt u=oQ@N \UwD xOW xO=O |FrFt |OwyW |R=i
CQwY x@ |}xawtHt `@=D l} 'X |wQ Q@ |R=i |xR=Ov= l} "4 h} QaD

[44]%Ovm|t xOQw;Q@ =Q Q} R \}=QW xm CU= � : P (X)! [0; 1]

"�(;) = 0; �(X) = 1 %�|RQt \}=QW�
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"""u
=oOv

vmu}
t- =D|

@=}RQ
=|

=Q@|
rOt

|xa
UwD`}tHD |=Q@ TIFECG� Qorta R= xO=iDU= w =yQ=}at |R=i |=yxR=Ov= u}}aD "4 s=o

"~rki = TIFECG�(~rki1; :::; ~rkin) CQwYx@ s}tYD C=aq]=
%Q=}at u}t)=k |=Q@ P k(Ai; Aj) K}HQD `@=D |x@U=Lt "5 s=o

Gaussian:

P(6)(d) =

8<:1� e(�d2=2�2) if d > 0
0 if d � 0

(13)

Qov=Wv R}v � w XN=W l} x@ xHwD =@ xv} Ro wO u=}t hqDN= |xOvyOu=Wv d xm
%CW=O s}y=wN 14 |x]@=Q j@] w [46]OvDUy =yQDt=Q=B

P k(dk(Ai; Aj)) =8<:1� e(�(dk(Ai;Aj))2=2�2) if dk(Ai; Aj) > 0
0 if dk(Ai; Aj) � 0

(14)

"CU= xv} Ro wO C@Uv Q}O=kt u=}t hqDN= |xOvyOu=Wv dk(Ai; Aj) xm
dk(Ai; Aj) = R(Ai)�R(Aj) (15)

"CU= xOW xO=O u=Wv 6 |xrO=at QO R}v R(Ai) w
%Q} R CQwYx@ ~H(Ai; Aj) K}HQD XN=W |x@U=Lt "6 s=o

~H(Ai; Aj) =
KX
k=1

ekP k(Ai; Aj) (16)

K}HQD XN=W j@] "Xr=N Q=W w '|ivt Q=W 'C@Ft Q=W |x@U=Lt "7 s=o
~�(Ai) Xr=N Q=W w ~��(Ai) |ivt Q=W '~�+(Ai) C@Ft Q=W ' ~H(Ai; Aj)

%O}; CUO x@ Q} R CQwYx@ Ov=wD|t xv} Ro u}t)=i |=Q@
~�+(Ai) =

mX
j=1

~H(Ai; Aj) (17)

~��(Ai) =
mX
j=1

~H(Aj ; Ai) (18)

~�(Ai) = ~�+(Ai)� ~��(Ai) (19)

'QDW}@ Xr=N Q=W Q=Okt =@ |}xv} Ro xm CQwY u}= x@ =yxv} Ro |Ov@x@DQ "8 s=o
"CU= |QDy@ Ai(i = 1; 2; ::;m) |Ov@x@DQ |=Q=O

T=U= Q@ PROMETHEE II VwQ |Q}oQ=mx@ "7
u=oOvvmu}t-=D |Ov@C}wrw= QO TIFECG� Qorta

|y=oW}=tR; C=R}yHD
|xr�Ut QO u; |UQQ@ x@ 'xOWKQ]t OQm} wQ |}=Q=m w uOw@|rta uO=Ou=Wv hOy=@
|=yQ=}at T=U= Q@ |y=oW}=tR; C=R}yHD xOvvmu}t-=D u} QDy@ ?=NDv= w |Ov@C} wrw=
"CU= xOW xDN=OQB 'Ov=xOW P=ND= u}t-=D |xQ}HvR C=}rta `HQt pOt R= GQNDUt
w xOvQ}os}tYD xU Q_v T=U=Q@ Ai (i = 1; :::; 5) xOvvmu}t-=D GvB VywSB u}= QO
T=U=Q@ Ei (i = 1; 2; 3) |y=oW}=tR; C=wO= u}t-=D w CtqU |xRwL QO xQ@N
xt=O= QO "OvOW |Ov@C} wrw= �c3 C}i}m w c2 xv} Ry 'c1 p} wLD OQmrta� Q=}at xU

"OW Oy=wN xDN=OQB 6 VN@ QO xOWKQ]t VwQ |=ys=o |UQQ@ x@

"OvDUy 's}DW=O 6 h} QaD QO xJv; j@] A(j) (j = 1; :::; n) w (:) xm
~aj =



(aj ; aj ; �aj);u~aj ; v~aj

�
(j = 1; 2; ::; n) Qo = %�|oOvwWQ=QmD� "2 xQ=Ro

|R=i |xR=Ov= l} � w OvW=@ X |wQ Q@ |FrFt |OwyW |R=i O=Oa= R= |}xawtHt
'~aj = ~a = h(a; a; �a);u~a; v~ai s}W=@ xDW=O j Qy |=Q@ Qo = w OW=@ X |wQ Q@

"TIFECG�(~a1; :::; ~an) = ~a x=ov;
~aj =



(aj ; aj ; �aj);u~aj ; v~aj

�
(j = 1; 2; :::; n) Qo = %�|}=Hx@=H� "3 xQ=Ro

|R=i |xR=Ov= l} � w OW=@ X |wQ Q@ |FrFt |OwyW |R=i O=Oa= R= |}xawtHt
'OW=@ (~a1; ~a2; :::; ~an) R= |DWo}=H Qy (~a01; ~a02; :::; ~a0n) Qo = w OW=@ X |wQ Q@

"TIFECG�(~a1; :::; ~an) = TIFECG�(~a01; :::; ~a0n) x=ov;

Qorta T=U= Q@ PROMETHEE II VwQ "6
TIFECG�

xO=O K}[wD |ywQo PROMETHEE II |@=} RQ= VwQ Q=DN=U VN@ u}= QO
Q=mx@hrDNtu=YYNDt wu=oQ@N\UwD xOW|@=} RQ=C=aq]=`}tHD|=Q@ xm OwW|t
C = '=yxv} Ro R= OwOLt |}xawtHtA = fA1; A2; :::; Amg Qo = "OwW|t xOQ@
E = fE1; E2; :::; EKg w '=yxYN=W R= OwOLt |}xawtHt fc1; c2; :::; cng
%R= Ov=CQ=@a VwQ u}= |=ys=o x=ov; 'OW=@ u=oOvQ}os}tYD R= OwOLt |}xawtHt R}v
Vv=O T=U=Q@ xm e = fe1; eg u=oOvQ}os}tYD u=Rw= Q=OQ@ |}=U=vW "1 s=o

"O};|t CUOx@ u=oQ@N |x@ QHD w |}xiQL
xm Dk = (~akij)m�n (k = 1; 2; :::;K) s}tYD T} QD=t p}mWD "2 s=o
|FrFt |OwyW |R=i OOa l} ~akij (i = 1; 2; :::;m; j = 1; 2; :::; n)

xHwD =@ w Ai |xv} Ro |=Q@ Ek u=YYNDt w u=oQ@N \UwD xm CU= �TIFN�
"OwW|t x�=Q= cj Q=}at x@

x@ Dk = (~akij)m�n |FrFt |OwyW |R=i s}tYD T} QD=t p}O@D "3 s=o
xO=iDU= =@ Rk = (~rkij)m�n xOWp=tQv |FrFt |OwyW |R=i s}tYD T} QD=t

%12 |x]@=Q QO OwHwt |=ypwtQi R=
~rkij =8>>><>>>:
�

( akij
(�akj )+

; akij
(�akj )+

; �akij
(�akj )+

);u~akij
; v~akij

�
; j2Benefit�

(1� �akij
(�akj )+

;1� akij
(�akj )+

;1� akij
(�akj )+

);u~akij
; v~akij

�
; j 2 Cost

(12)

=} OwU |=yxYN=W |=yxawtHt x@ xQ=W= ?}DQDx@ xv} Ry w OwU '12 |x]@=Q QO
|=yxYN=W u=ty =} xv} Ry |=yxYN=W w C@Ft C}y=t =@ |=yxYN=W u=ty

w OvQ=O |ivt C}y=t =@
(�akj )+ = max

n
�akij
��� i = 1; 2; :::;m

o
(j = 1; 2; :::; n)

|xty '|DL=Q |=Q@ "CU=
~rkij (i = 1; 2; :::;m; j = 1; 2; ::; n; k = 1; 2; :::;K)

xO=O u=Wv ~rkij =
D

(rkij ; r
k
ij ; �rkij);urkij ; vrkij

E =@ pmWr=OLDt CQwYx@
"vrkij = v~akij

w urkij = u~akij
xm OvwW|t
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98

u=DU
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h}
QW

C}
Q}Ot

w`}
=vY

|U
Ovyt ~r11 = h(0 40; 0 62; 0 81); 0 66; 0 23i

~r21 = h(0 00; 0 41; 0 69); 0 61; 0 27i
~r31 = h(0 00; 0 44; 0 63); 0 65; 0 16i
~r12 = h(0 35; 0 47; 0 70); 0 56; 0 33i
~r22 = h(0 50; 0 63; 0 86); 0 72; 0 12i
~r32 = h(0 30; 0 62; 0 85); 0 66; 0 23i
~r13 = h(0 00; 0 49; 0 67); 0 59; 0 35i
~r23 = h(0 16; 0 49; 0 81); 0 67; 0 20i
~r33 = h(0 34; 0 60; 0 83); 0 66; 0 12i
~r14 = h(0 30; 0 58; 0 86); 0 56; 0 35i
~r24 = h(0 00; 0 56; 0 85); 0 70; 0 27i
~r34 = h(0 21; 0 49; 0 75); 0 70; 0 16i
~r15 = h(0 24; 0 52; 0 86); 0 66; 0 16i
~r25 = h(0 28; 0 45; 0 81); 0 59; 0 22i
~r35 = h(0 36; 0 54; 0 89); 0 66; 0 24i

"K}HQD `@=D p}mWD "5 s=o
`@=wD '16|Uw=o `@=D =@ |FrFt |OwyW |R=i O=Oa= C@Uv u=}t Cw=iD ?}mQD R=
0 25 Q=Okt � xm O};|t CUOx@ 14 w 6 \@=wQ R= =yxv} Ro CiH |=Q@ K}HQD

"CU=xOW xO=O u=Wv 8 pwOH QO u; G}=Dv w Ovm|t P=ND= =Q
~H(Ai; Aj) K}HQD XN=W |x@U=Lt "6 s=o

~H(A1; A2) = 0 0178
~H(A1; A3) = 0 0274
~H(A1; A4) = 0 0092
~H(A1; A5) = 0 0000
~H(A2; A1) = 0 1414
~H(A2; A3) = 0 0601
~H(A2; A4) = 0 0635
~H(A2; A5) = 0 0823
~H(A3; A1) = 0 0583
~H(A3; A2) = 0 0057
~H(A3; A4) = 0 0112
~H(A3; A5) = 0 0136
~H(A4; A1) = 0 0262
~H(A4; A2) = 0 0014
~H(A4; A3) = 0 0051
~H(A4; A5) = 0 0017
~H(A5; A1) = 0 0189

e = CQwYx@ xOvQ}os}tYD xU C=Q_v "C}ty= u=Rw= Q=OQ@ p}mWD "1 s=o
"(0 35; 0 35; 0 30)T

"Ov=xOW xO=O u=Wv 4 =D 2 |=ypwOH QO s}tYD |=yT} QD=t "2 s=o
u=}t R= xm =Hv;R= "|FrFt |OwyW|R=i O=Oa= s}tYDT} QD=t |R=UT=}kt|@ "3 s=o
|ivtC}y=t |=Q=O p} wLDXN=W 'p} wLD OQmrta w xv} Ry 'C}i}mXN=W xU
=Q xOWT=}kt|@ |FrFt |OwyW |R=i O=Oa= s}tYD |=yT} QD=t u=wD|t 'CU=
5 |=ypwOH QO xOWT=}kt|@ |=yT} QD=t u}= xm OQw; CUOx@ 12 |x]@=Q R=

"Ov=xOW xO=O V}=tv 7 =D
"s}tYD T} QD=t `}tHD |=Q@ TIFECG� Qorta R= xO=iDU= "4 s=o

C = fc1; c2; c3g |=yQ=}at xawtHt |R=i |=yxR=Ov= xm ZQi u}= =@ "1
'�(c3) = 0 30 '�(c2) = 0 37 '�(c1) = 0 25 =@ Q@=Q@ ?}DQDx@
w �(c2; c3) = 0 85 '�(c1; c3) = 0 50 '�(c1; c2) = 0 65

"OvW=@ �(c1; c2; c3) = 1
xOWKQ]t C@Uv |Ov@x@DQ Ov}=Qi R= xO=iDU= =@ '4 =D 2 |=ypwOH x@ xHwD =@ "2
~rki(j) � CQwYx@ Ai |=O}Ov=m ~rkij |�RH |@=} RQ= '6 |xrO=at QO
xO=iDU= =@ TBU "OwW|t ?DQt ~rki(j+1) (i = 1; :::; 5)(k = 1; 2; 3)

C=L}HQD Q}O=kt G=QNDU= x@ |FrFt |OwyW |R=i u}DW}v= CmwJ p=QoDv= R=
"OwW|t xDN=OQB Ai |xv} Ro |=Q@ ~rki |FrFt |OwyW |R=i |rm

"pw= |xOvQ}os}tYD R= GQNDUt |R=i C=aq]= "2 pwOH
C}i}m xv} Ry p}wLD xv} Ro

h(3; 5; 7); 0 7; 0 2i h(1; 2; 4); 0 7; 0 2i h(2; 3; 5); 0 5; 0 4i A1
h(4; 5; 9); 0 5; 0 4i h(4; 5; 6); 0 6; 0 3i h(3; 4; 5); 0 6; 0 3i A2
h(1; 5; 6); 0 6; 0 4i h(2; 4; 8); 0 5; 0 4i h(2; 3; 4); 0 8; 0 2i A3
h(3; 5; 8); 0 5; 0 4i h(1; 3; 6); 0 5; 0 4i h(3; 4; 6); 0 8; 0 2i A4
h(2; 4; 7); 0 5; 0 2i h(1; 4; 6); 0 8; 0 1i h(2; 5; 7); 0 7; 0 2i A5

"swO |xOvQ}os}tYD R= GQNDUt |R=i C=aq]= "3 pwOH
C}i}m xv} Ry p}wLD xv} Ro

h(2; 4; 7); 0 7; 0 1i h(3; 5; 8); 0 5; 0 4i h(2; 3; 5); 0 8; 0 2i A1
h(3; 4; 6); 0 7; 0 2i h(1; 2; 3); 0 8; 0 0i h(3; 4; 8); 0 5; 0 4i A2
h(1; 3; 6); 0 7; 0 2i h(2; 3; 6); 0 7; 0 2i h(1; 4; 8); 0 6; 0 2i A3
h(3; 5; 7); 0 6; 0 4i h(2; 4; 8); 0 8; 0 2i h(4; 5; 9); 0 6; 0 3i A4
h(2; 3; 5); 0 5; 0 2i h(1; 4; 6); 0 7; 0 2i h(3; 4; 8); 0 6; 0 3i A5

"swU |xOvQ}os}tYD R= GQNDUt |R=i C=aq]= "4 pwOH
C}i}m xv} Ry p}wLD xv} Ro

h(2; 5; 7); 0 8; 0 1i h(5; 6; 8); 0 5; 0 2i h(2; 5; 7); 0 6; 0 3i A1
h(1; 4; 6); 0 5; 0 4i h(1; 2; 4); 0 8; 0 1i h(4; 5; 8); 0 7; 0 2i A2
h(3; 5; 8); 0 7; 0 2i h(2; 3; 5); 0 7; 0 0i h(2; 4; 7); 0 5; 0 4i A3
h(1; 3; 6); 0 7; 0 1i h(2; 3; 6); 0 7; 0 2i h(3; 4; 6); 0 7; 0 2i A4
h(2; 4; 8); 0 5; 0 4i h(2; 3; 4); 0 8; 0 2i h(3; 4; 8); 0 7; 0 1i A5
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"pw= |xOvQ}os}tYD R= GQNDUt xOWT=}kt|@ |R=i C=aq]= "5 pwOH
C}i}m xv} Ry p}wLD xv} Ro

h(0 33; 0 55; 0 77); 0 7; 0 2i h(0 50; 0 75; 0 87); 0 7; 0 2i h(0 28; 0 42; 0 71); 0 5; 0 4i A1
h(0 44; 0 55; 1 00); 0 5; 0 4i h(0 25; 0 37; 0 50); 0 6; 0 3i h(0 42; 0 57; 0 71); 0 6; 0 3i A2
h(0 11; 0 55; 0 66); 0 6; 0 4i h(0 00; 0 50; 0 75); 0 5; 0 4i h(0 28; 0 42; 0 57); 0 8; 0 2i A3
h(0 33; 0 55; 0 88); 0 5; 0 4i h(0 25; 0 62; 0 87); 0 5; 0 4i h(0 42; 0 57; 0 85); 0 8; 0 2i A4
h(0 22; 0 44; 0 77); 0 5; 0 2i h(0 25; 0 50; 0 87); 0 8; 0 1i h(0 28; 0 71; 1 00); 0 7; 0 2i A5

"swO |xOvQ}os}tYD R= GQNDUt xOWT=}kt|@ |R=i C=aq]= "6 pwOH
C}i}m xv} Ry p}wLD xv} Ro

h(0 28; 0 57; 1 00); 0 7; 0 1i h(0 00; 0 37; 0 62); 0 5; 0 4i h(0 22; 0 33; 0 55); 0 8; 0 2i A1
h(0 42; 0 57; 0 85); 0 7; 0 2i h(0 62; 0 75; 0 87); 0 8; 0 0i h(0 33; 0 44; 0 88); 0 5; 0 4i A2
h(0 14; 0 42; 0 85); 0 7; 0 2i h(0 25; 0 62; 0 75); 0 7; 0 2i h(0 11; 0 44; 0 88); 0 6; 0 2i A3
h(0 42; 0 71; 1 00); 0 6; 0 4i h(0 00; 0 50; 0 75); 0 8; 0 2i h(0 44; 0 55; 1 00); 0 6; 0 3i A4
h(0 28; 0 42; 0 71); 0 5; 0 2i h(0 25; 0 50; 0 87); 0 7; 0 2i h(0 33; 0 44; 0 88); 0 6; 0 3i A5

"swU |xOvQ}os}tYD R= GQNDUt xOWT=}kt|@ |R=i C=aq]= "7 pwOH
C}i}m xv} Ry p}wLD xv} Ro

h(0 25; 0 62; 0 87); 0 8; 0 1i h(0 00; 0 25; 0 37); 0 5; 0 2i h(0 25; 0 62; 0 87); 0 6; 0 3i A1
h(0 12; 0 50; 0 75); 0 5; 0 4i h(0 50; 0 75; 0 87); 0 8; 0 1i h(0 50; 0 62; 1 00); 0 7; 0 2i A2
h(0 37; 0 62; 1 00); 0 7; 0 2i h(0 37; 0 63; 0 75); 0 7; 0 0i h(0 25; 0 50; 0 87); 0 5; 0 4i A3
h(0 12; 0 37; 0 75); 0 7; 0 1i h(0 25; 0 62; 0 75); 0 7; 0 2i h(0 37; 0 50; 0 75); 0 7; 0 2i A4
h(0 25; 0 50; 1 00); 0 5; 0 4i h(0 50; 0 62; 0 75); 0 8; 0 2i h(0 37; 0 50; 1 00); 0 7; 0 1i A5

"xO=U 2 |Dt=QB VwQ x@ \w@ Qt G}=Dv "3 pmW

=@ u; |xU}=kt w |@=} RQ= Qw_vtx@ w |O=yvW}B OQm} wQ G}=Dv uOt;CUOx@ R= TB
R= xO=iDU= =@ Q[=L VywSB |xYN=WOvJ |Q}os}tYD |xr�Ut 'OwHwt |=yVwQ
QO O}OH |xSwQB l} =OD@= 'Q=m u}= s=Hv= |=Q@ "OW |UQQ@ R}v xO=U II |Dt=QB VwQ
'p} wLD OQmrta Q=}at xU w xv} Ro GvB pt=W xm OW xDN=U |Dt=QB p=wS} w Q=Ri=sQv
R= l} Qy C=Q_v p=ta= |=Q@ R}v w} Q=vU xU TBU "CU= xOw@ C}i}m w 'xv} Ry
Q=Ri=sQv =@ xO=U II |Dt=QB OQm} wQ |Q}oQ=mx@ R= pY=L G}=Dv "OW xDN=U u=YYNDt

"CU= xOt; 3 pmW QO |Dt=QB p=wS} w

~H(A5; A2) = 0 0289
~H(A5; A3) = 0 0404
~H(A5; A4) = 0 0178
l} Qy |wOx@ wO |xU}=kt x@ 'K}HQD |=yXN=W uOQw;CUOx@ R= TB "7 s=o
Q}O=kt xm OW Oy=wN xDN=OQB C}LHQ= `@=wD R= xO=iDU= =@ Qo}Om} =@ =yxv} Ro R=
"CU= xOW xO=O u=Wv 8 pwOH QO =yxv} RoCiH R= s=OmQy |=Q@ xOt;CUOx@
|=yu=} QH |x@U=Lt x@ 'xOt;CUOx@ C}LHQ= `@=wD Q}O=kt R= xO=iDU= =@ TBU
QO xm OW Oy=wN xDN=OQB Xr=N |=yu=} QH w '|ivt |=yu=} QH '|R=i C@Ft

"Ov=xOWxO=O V}=tv 9 pwOH
C=L}HQD Q}O=kt x@ xHwD =@ Ai(i = 1; :::; 5) =yxv} Ro |xty |Ov@x@DQ "8 s=o

"|rm
A2 > A5 > A3 > A4 > A1

u=R}t |x@U=Lt w 9 pwOH QO xOt;CUOx@ |ivt w C@Ft |=yu=} QH x@ xHwD =@
|=yu=} QH '=yxv} Ro R= s=OmQy |=Q@ |ivt w C@Ft |=yu=} QH u=}t hqDN=
u}= x@ xHwD =@ xH}Dv QO w OW x@U=Lt =yxv} Ro R= s=OmQy |=Q@ Xr=N
x@ xHwD =@ |y=oW}=tR; C=R}yHD |xOvvmu}t-=D u} QD?wr]t w u} QDy@ 'xr�Ut
|QDW}@ Xr=N u=} QH |=Q=O xm CU= A2 |xOvvmu}t-=D 'xOWKQ]t |=yQ=}at

"CU=
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w`}
=vY

|U
Ovyt u}t-=D |xQ}HvR |=yC=}rta `HQt pOt |=yQ=}at CLD |y=oW}=tR; swra w

'xv} Ry 'p} wLD OQmrta Q=}at xU CLD =yu; |xty C}=yvQO w OvOW |Ov@xDUO
|ywQo PROMETHEE II VwQ =DU=Q u}ty QO "OvOW |Ov@xk@] C}i}m w
C=R}yHD u=oOvvmu}t-=D ?=NDv= |xYN=WOvJ|ywQo |Q}os}tYD |xr�Ut pL |=Q@
|xr}Uwx@ '=yXN=W x@ xHwD =@ =yxv} Ro|Ov@x@DQ u; QO xm OW xDiQo Q=mx@|y=oW}=tR;
|FrFt |OwyW |R=i u}DW}v= CmwJ p=QoDv= Qorta w |FrFt |OwyW |R=i O=Oa=
|Q}os}tYD |=yQ=}at u=}t |xO}J}B Cq=aiv=wpai |xOvyO?=DR=@ =D OvOW u=}@
?=NDv= |xr�Ut |wQ Q@ VywSB u}= QO xOWKQ]t OQm} wQ |R=UxO=}B =@ "OvW=@
QO OQm} wQ u}= uOw@ |rta w |vOW C=@F= x@ '|y=oW}=tR; C=R}yHD u=oOvvmu}t-=D

"OW xDN=OQB |ak=w |=}vO p�=Ut
s=Hv= pL=Qt s=tD Q@ sm =L C}i=iW p}rOx@ VywSB u}= QO xOWx�=Q= OQm} wQ
|@=} RQ= |=Q@ |OQmrta |=yXN=W G=QNDU= |=Q@ xOWxDiQo Q=mx@ |=yVwQ w u;
QO xO=iDU= |=Q@ sRq C}at=H |=Q=O '|y=oW}=tR; w |mWRB C=R}yHD u=oOvvmu}t-=D

"CUy R}v |mWRB |=yx=oDUO w C=R}yHD Q}=U u=oOvvmu}t-=D |@=} RQ=
w |HvUQ_v |xw}W x@ VywSB u}= QO xO=iDU= OQwt |=yxO=O xm =Hv; R=
w |v=DUQ=t}@ |=y\}Lt QO Q=m x@ pweWt u=YYNDt w u=oQ@N =@ x@L=Yt
|=Q@ |tmLt |=v@t Ovv=wD|t w OvQDl}ORv C}ak=w x@ 'Ov=xOt;CUOx@ |y=oW}=tR;

"OvW=@ VywSB |=ypqODU= |=v@
u}= Ov=wD|t u}DW}v= CmwJ |R=i p=QoDv= w |R=i |xR=Ov= swyit |Q}oQ=mx@
|=yXN=W u=}t OwHwt p@=kDt Cqt=aD w\@=wQ s=tD xm Ovm O=H}= =Q Q]=N u=v}t]=
|Ov@C} wrw= xH}DvQO w OvwW|t xDiQo Q_v QO j}kO w pt=m CQwYx@ |OQmrta
u=v}t]= C}r@=k w CU= QDj}kO Q=}U@ |O=yvW}B OQm} wQ u}= |Q}oQ=mx@ R= pY=L

"OR=U|t x=Qty OwN =@ =Q |QDW}@
R=}vOQwt |rY= |=yQDU@ R= |m} u=wvax@ |FrFt |OwyW |R=i O=Oa= R= xO=iDU=
|ak=w \}=QW =D CU= xOQm sy=Qi =Q u=mt= u}= '|O=yvW}B OQm} wQ u}= |=QH= |=Q@
C}a]k sOa R= ,=DOta xm |v=DUQ=t}@ w |m}v}rm |=y\}Lt Q@ sm =L |a}@] w
"OwW xDiQo Q_v QO 'Ovvm|t sQv xHvB w CUO s=y@= w |oDU@ QU =@ w OvQ=OQwNQ@
"OvQDl}ORvC}ak=w x@ w OvDUy xvqwkat xmCU= |D=t}tYD P=ND= R}v Qt= u}= pY=L
VywSB u}= QO |O=yvW}B OQm} wQ OQmrta Ow@y@ Qw_vtx@ =D OwW|t O=yvW}B
OQm} wQ =D OwW |L=Q] OQm} wQ u}= |R=UxO=}B |=Q@ |Q=Ri=sQv 'u; |}=Q=m V}=Ri= w
w =yu=DUQ=t}@ \UwD |v=U;x@ w |v}W=t w Q=mOwN CQwYx@ Ov=wD@ |O=yvW}B
|Q}os}tYD Qt= QO =D OQ}o@ Q=Qk xO=iDU= OQwt X=N |v=tR |=yxQwO QO =yx=oW}=tR;
=Q =yu; |v=DUQ=t}@ w |mWRB |=yx=oDUO w C=R}yHD u=oOvvmu}t-=D |@=} RQ= |=Q@

"Ovm |Q=}
sD} Qwor= C} wkD x@ Ovv=wD|t VywSB u}= =@ \@DQt |Oa@ |=yVywSB 'u}vJty
OvJ |ywQo |Q}os}tYD p�=Ut `=wv= pL |=Q@ =yQorta Q}=U R= xO=iDU= w `}tHD
u}vJty "OvR=OQB@ |}xWwN p}rLDwx} RHD w '|U=vWwor= '|Q}os}tYD Q}_v 'xYN=W
'REGIME 'ORESTE Q}_v =yVwQ Q}=U R= x@=Wt |=yVywSB QO u=wD|t
u}vJty "OQm xO=iDU= """w QUALIFLEX 'SIR 'EVAMIX 'SMART

|R=i '|R=i '|k]vt |=y\}Lt QO Ovv=wD|t xOW xDiQo Q=mx@ |=yVwQ R= s=OmQy
u}= s=Hv= |=Q@ xOWG=QNDU= |=yXN=W "OvwW xOQ@ Q=mx@ """w OOQt |R=i '|OwyW
|=y\}Lt w|@]X}NWD |=yx=oW}=tR; =@?U=vDtVywSB wQtrk x@ xHwD =@VywSB
|=yxRwL w =yu=tR=U Q}=U |UQQ@ |=Q@ =D OwW|t O=yvW}B "Ov=xOW u} wOD |m}v}rm
\w@ Qt |xOW|R=U|tw@ |=ypOt |xaUwD w G=QNDU= |=Q@ R}v|at=H OQm} wQ '|Q=m

"OwW xDiQo Q=mx@ xRwL u=ty x@

"=yxv} Ro CiH |=Q@ C}LHQ= `@=wD "8 pwOH
3 2 1 i

0 0 0 0511 Pi(A1; A2)

0 0 0 0783 Pi(A1; A3)

0 0 0 0265 Pi(A1; A4)

0 0 0 Pi(A1; A5)

0 0548 0 3571 0 Pi(A2; A1)

0 0 1687 0 0031 Pi(A2; A3)

0 0031 0 1789 0 Pi(A2; A4)

0 0031 0 2327 0 Pi(A2; A5)

0 1319 0 0536 0 Pi(A3; A1)

0 0190 0 0 Pi(A3; A2)

0 0373 0 0002 0 Pi(A3; A4)

0 0373 0 0071 0 Pi(A3; A5)

0 0322 0 0475 0 Pi(A4; A1)

0 0 0 0042 Pi(A4; A2)

0 0 0 0146 Pi(A4; A3)

0 0 0049 0 Pi(A4; A5)

0 0322 0 0222 0 0042 Pi(A5; A1)

0 0 0 0828 Pi(A5; A2)

0 0 0 1157 Pi(A5; A3)

0 0 0 0511 Pi(A5; A4)

"=yxv} Ro |Ov@x@DQ "9 pwOH
|Ov@x@DQ �(i) ��(i) �+(i) =yxv} Ro

5 �0 1904 0 2448 0 0544 A1
1 0 2935 0 0538 0 3473 A2
3 �0 0442 0 1330 0 0888 A3
4 �0 0673 0 1017 0 0344 A4
2 0 0084 0 0976 0 1060 A5

sHvB w swO 'pw= |=yC} wrw= 'CU= xOy=Wtp@=k Q=Ri=sQv |HwQN R= xm xvwou=ty
"Ov=Cw=iDt Qo}Om} =@ sQ=yJ w swU |=yC} wrw= =yvD w Ov=u=Um} OQm} wQ wO Qy QO
Q=}DN= QO VwQ wO G}=Dv '|O=yvW}B VwQ G}=Dv CLY w CkO O}}-=D R= u=v}t]= |=Q@
VwQ wO Qy |HwQN CLY 'u=W}= Q_v j@] w CiQo Q=Qk xRwL u}= u=oQ@N R= Qiv 5
x@ xHwD "CU= Q=OQwNQ@ |QDq=@ CkO R= |O=yvW}B OQm} wQ G}=Dv =t= xOw@ O}}-=D OQwt
xO=iDU= p}rOx@VywSB u}= QO xOWKQ]t OQm} wQ xmCU=C}ty= R�=L Q=}U@ xDmv u}=
sOa |=Q=O xm |v=Uv= QmiD |xwLv uDiQoQ_vQO w |FrFt |OwyW |R=i O=Oa= R=
xO=U II |Dt=QB OQm} wQ x@ C@Uv |QDO=tDa=p@=k Q=}U@ VwQ 'CU= O}OQD w C}a]k
"CW=O pwP@t =Q |QDW}@ O=tDa= u; R= pY=L |Ov@C} wrw= x@ u=wD|t w OW=@|t

|Q}oxH}Dv "8
C=R}yHD u=oOvvmu}t-=D |Ov@C} wrw= w |@=} RQ= |xr�Ut |UQQ@ x@ VywSB u}= QO
O} QN QO xO=iDU= OQwt |=yQ=}at Qw_vtu}O@ "CU= xOW xDN=OQB |y=oW}=tR;
CtqU |xRwL u=YYNDt w u=oQ@N =@ x@L=Yt \UwD |y=oW}=tR; C=R}yHD
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1. multi attribute group decision making
2. preference ranking organization method for enrichment evalua-

tions
3. supply chain operations reference model
4. analytic hierarchy process
5. arti�cial neural networks
6. decision making trial and evaluation laboratory
7. triangular intuitionistic fuzzy number
8. trapezoidal intuitionistic fuzzy number
9. interval-valued tntuitionistic trapezoidal fuzzy weighted geo-

metric
10. interval-valued intuitionistic trapezoidal fuzzy ordered

weighted geometric
11. interval-valued intuitionistic trapezoidal fuzzy hybrid geomet-

ric
12. technique for order preference by similarity to ideal solution
13. Choquet integral
14. triangular intuitionistic fuzzy einstein weighted geometric

(TIFEWG)
15. triangular intuitionistic fuzzy einstein choquet geometric

(TIFECG)
16. Gaussian
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