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pFt |FrFt |R=i OOa l} C} w[a `@=D "|R=i \}Lt QO C=aq]= VR=OQB w x�=Q=

[30]%OwW|t xO=O u=Wv �1� |x]@=Q j@=]t ~A = (a1; a2; a3)

� ~A(x) =

8>>>><>>>>:
0 x < a1 or x > a3

(x� a1)=(a2 � a1) a1 � x � a2

(a3 � x)=(a3 � a2) a2 � x � a3

(1)

|NQ@ 'OvW=@ |FrFt |R=i OOa wO ~L = (l1; l2; l3) w ~M = (m1;m2m3)Qo =
p}O@D Qw_vtx@ u}vJty "OvDUy 5 =D 2 \@=wQ CQwYx@ =yu; |[=} Q C=@U=Lt
|=yVwQ R= '|a]k OOa l} x@ ~M = (m1;m2m3) pFt |R=i OOa l}
xO=iDU= |}=OR|R=i |=Q@ 6 |x]@=Q R= xr=kt u}= QO xm OwW|t xO=iDU= 2|}=OR|R=i

"CU= xOW
~L+ ~M = (l1 +m1; l2 +m2; l3 +m3) (2)

~L� ~M = (l1 �m3; l2 �m2; l3 �m1) (3)

~L� ~M = (min(l1m1; l1m3; l3m1; l3m3);

l2m2;max(l1m1; l1m3; l3m1; l3m3)) (4)

~L= ~M = (min(l1=m1; l1=m3; l3=m1; l3=m3);

l2=m2;max(l1=m1; l1=m3; l3=m1; l3=m3)) (5)

D( ~M) = m1 + 4m2 +m3
6 (6)

Ow@y@ |=yC@Uv w =yxDU=wN C}ty= u=}@ QO OwHwt |D=P s=y@= Cra x@ QFD QO
u}@ OwHwt C=]=@DQ= u}}aD QO OwHwt s=y@= p}rO x@ u}vJty w u=} QDWt \UwD
|R=i O=Oa= R= (HOWs) |i}m C=t=Rr= w (WHATs) u=} QDWt |=yxDU=wN
T} QD=t hrDNt |=yVN@ QO |R=i VwQ R= |OOaDt C=k}kLD "CU= xOW xO=iDU=
[33]|Ov@C} wrw= [32]'|R=UxO=U |=Q@ |R=i VwQ R= ,qFt [31]"Ov=xOQm xO=iDU= QFD

"CU= xOW xO=iDU= QFD QO =yxYNWt [19]|R=Uxv}y@ w
p=wmwQU "6"1"2

'OwW|t xO=iDU= C=tON C}i}m |Q}oxR=Ov= |=Q@ `}Uw Qw]x@ xm |}=yQ=R@= R= |m}
w [34]OW u}}aD u=Q=mty w u=t=QwU=Q=B \UwD p=wmwQU |rY= O=a@= "CU= p=wmwQU
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"CU= xDN=OQB CWQ T}OQB pDy QO wv=m w p=wmwQU p}rLD u=tRsy uDiQo Q_v QO
w Q=_Dv= K]U u}@ hqDN= u}}aD |=Q@ O}it |Q=R@= p=wmwQU OW u=}@ xm xvwou=ty
w |UQQ@ =Q hqDN= u}= \ki p=wmwQU =t= "CU= CtON =} pwYLt R= |QDWt lQO
u}O@ "OQ=Ov |QDWt |=Q@ =yxDU=wN C}ty= u=R}t w ẁv x@ |yHwD w Ovm|t x@U=Lt
QO p=wmwQU p}rLD QO |WR}ov= w |OQmrta '|U=U= |=yxDU=wN C}ty= xm |vat
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syt |xDmv |:tm O=Oa= x@ =yxt=vVUQB |v=@ R |=yQ}eDt p}O@D Qw_vt x@ |FrFt

"Ovm|t R}=tDt =Q j}kLD u}= xm CU= |Qo}O

j}kLD VwQ "3
QO "OwW|t |R=UxO=}B |Q=OpDy C=tON |=Q@ xm CU= |OQ@ Q=m ẁv R= j}kLD u}=
w p=wmwQU |=yp}rLD R= xO=iDU= =@ =yu; uRw w u=} QDWt |=yxDU=wN j}kLD u}=
R=}v OQwt |=yC}r=ai |Ov@C} wrw= w u}}aD |=Q@ C}i}m |xv=N TBU w u}}aD wv=m

C=k}kLD h=mW |UQQ@ "2"2
xDiQo CQwY QFD uwt=Q}B uwvm =D xm s} R=OQB|t |D=ar=]t |UQQ@ x@ VN@ u}= QO
VwQ R= xO=iDU= =@ |Q=OpDy C=tON C}i}m |=kDQ= QO |aU u=Q=mty w lw= "CU=
l} C=tON C}i}m |UQQ@ x@ =tQw w =wDUw}=QW [39]"OvDW=O 6wDQ=B p}rLD w QFD

l} u}@nvy w nv}Hw=W [40]"Ov=xDN=OQB QFD VwQ R= xO=iDU= =@ xQ=DU GvB pDy
C=k}kLD Q}N= |=yp=U QO [41]"OvOQm x�=Q= |Q=OpDy C=tON |=Q@ |R=i QFD pOt
VwQ w p=wmwQU Ovv=t C}i}m C} Q}Ot |=yQ=R@= Q}=U =@ QFD VwQ j}irD Q@ |O=} R
RmQtD xJQo = "OyO|t u=Wv =Q C=k}kLD u}= C=}�RH 1 pwOH "OvOQm O}m -=D |R=i
w xRwL QO |O=} R OL =D =yu; 'CU= QFD VwQ |Q}oQ=m x@ QO xOWs=Hv= C=ar=]t
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[22]uJ w nv=J \UwD j}kLD u} QDl}ORv xDiQo CQwY C=k}kLD u}@ R= "CU=
R= xO=iDU= =@ sQo ?; |xtWJ pDy C=tON C}i}m |UQQ@ x@ xm CU= xOW s=Hv=
C=k}kLD x@ C@Uv Q[=L j}kLD |QDQ@ "CU= xDN=OQB wv=m p}rLD w QFD VwQ
=@ C=tON C}i}m |UQQ@ x@ |R=i C}i}m |xv=N R= xO=iDU= =@ xm CU= u}= x@=Wt
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"OyO|t u=Wv wv=m
C}i}m |xv=N |=yQ]U uRw u}}aD "5 s=o

\UwD xOt; CUO x@ G}=Dv R= =yxDU=wN R= l} Qy uRw |x@U=Lt Qw_vt x@
xDU=wN Qy C}ty= |xHQO xm CQwY u}=x@ "OwW|t xO=iDU= 4 w 3'2 |=ys=o
Qo}O CQ=@a x@ "OwW|t ?Q[ �3 s=o R= xOt; CUO x@ Q=Okt� Ow@y@ C@Uv QO
u; QO CmQW |rw OW=@ O=} R u=} QDWt |=Q@ xDU=wN l} C}ty= CU= umtt
sm Ow@y@ ?} Q[ Q=Okt� OQ=O p;xO}= Cr=L x@ C@Uv |@U=vt C}a[w xv}tR
C} wrw= uO=O x@ R=}v w OW Oy=wNv nQR@ xDU=wN uRw Cr=L u}= QO "�OwW|t
'OW=@ O=} R p;xO}= |x]kv =D hqDN= Qo = =t= "CU}v xDU=wN u; |=[Q= QO q=@
C} wrw= O}=@ CmQW xm CU=vat u=O@ u}= "Ovm|t O=} R =Q xDU=wN uRw Qt= u}=

127



"""|
R=i

C}i
}m|

xv=N
R=|

@}mQD
|O

Qm}w
Q|

x�=Q="=yu; uRw w C}i}m |xv=N |=yC}r=ai KQW "5 pwOH
jr]t uRw C}r=ai |R=i jr]t uRw =yC}r=ai KQW Ctqa|}=OR|R=i
349 59 (180 21; 343 17; 544 65) =yj=D= RHx@ pDy |=H xty QO xDU@ Q=Ot |=yu}@ QwO ?Yv

w |D}vt=

B1
135 12 (76 38; 134 81; 195 11) =yj=D= |OwQw QO |wQ Q@ p=D}H}O |tWJ R= xO=iDU=

|Q=Q][=

B2
191 58 (104 88; 189 75; 285 57) VQ}PB QO =y@u=Qo =}W= |Q=Oyov |=Q@ u�t]t |=yjwOvYw=o R= xO=iDU= B3
190 33 (109 86; 188 75; 277 13) O}rm |=Hx@ OvtWwy |=yCQ=m R= xO=iDU= B4
249 77 (34 32; 246 44; 378 56) j} QL |=i]= OvtWwy |=ysDU}U ?Yv B5
361 31 (136 01; 330 13; 711 32) u=oOQwNp=U w u=Q=t}@ xS} w Q@q=@ w Qm =w w Q=OMQJ |rOvY Q}_v |D=R}yHD B6
258 97 (129 93; 247 32; 434 6) |Q=Q][= xrB w QwUv=U; E=OL= B7
410 46 (159 63; 377 98; 791 18) """w uS}Um = lU=t Q}_v |mWRB |Uv=SQw= C=R}yHD w x}rw= |=yltm B8
292 77 (98 98; 263 02; 605 55) |RwQ xv=@W |v=tQO RmQt u} QDl}ORv =@ O=OQ=Qk uDU@ B9

799 47 (376 36; 766 96; 1352 6) x@ QHD=@ w xO}O VRwt; O=Qi= s=ONDU= w ?PH

|v=Uv= `@=vt

B10
411 48 198 21; 398 06; 678 43 u=vmQ=m |=Q@ |WR}ov= w |y=iQ |=yxt=vQ@ |L=Q] w x}yD B11
545 84 (232 53; 511 74; 995 57) |Q=Q][= `k=wt QO |Ovtv=wD V}=Ri=w |vt}= pwY= |=yTqm |Q=RoQ@ B12
765 50 378 98; 740 94; 1250 28 Qy=t C=U}U-=D w |viT=vWQ=m s=ONDU= B13
407 30 (176 41; 381 16; 742 73) VQ}PB pvUQB QO =yCi}W O=OaD V}=Ri= B14
1343 34 (578 53; 1280 39; 2359 95) |i=[= |=yxv} Ry hPL w hWm |=Q@ |YYND s}D p}mWD B15

1167 26 (493 23; 1097 92; 2118 65) =yOv}=Qi uOQm uw}U=twD=
IT

B16
515 82 (213 74; 484 4; 943 55) """ w u=QwDUQ w |@q w j=D= QO q=@ CaQU =@ OwOLt=v s}U |@ CvQDv}= B17
591 98 (248 94; 560 29; 1061 77) """ w |DvQDv}= wQRQ Q}_v |D=tON w |Y=YDN= C}=U@ w O=H}= B18
215 41 (59 28; 196 95; 445 4) Cv s}o O=H}= B19

160 85 (93 94; 158 97; 235 25) OQU w sQo |=y|vO}Wwv l}D=twD= x=oDUO
w uOQwN

B20
227 96 (127 52; 223 2; 347 42) =yxk�=P `=wv= w |rrtr= u}@ |=y=Pe x@ =vW; RBW;QU s=ONDU=

uO}t=W;
B21

102 64 (54 12; 97 64; 171 14) xR=D w ?weQt |}=Pe O=wt R= xO=iDU= B22
91 21 (53 6; 91; 129 65) |}=Q; xQiU w R}t |L=Q] s}D R= xO=iDU= B23

692 10 (374 85; 677 99; 1065 76) C}i}m u}t[D w |DW=Oy@ pwY= u} wOD
|DW=Oy@

B24
722 67 (380 6; 704 11; 1138 99) C=tON Q}=U w |RBW; w wWwCUW |=yOv}=Qi uOQm xR}v=mt B25
148 78 (82 18; 145 66; 227 84) =y=[i s=tD QO =wy xOvvmw@VwN w x} wyD R= xO=iDU= B26

158 42 (86 63; 157 02; 235 78) T=QD w =yxQHvB ^=iL T} wQU B27
300 90 (167 6; 297 82; 446 49) """w xQ=OHwO |=yxW}W Q}_v |DQ=QL w |DwY |=yj}=a R= xO=iDU= j=D= B28
506 96 (267 32; 498 56; 780 17) j=D= |y=iQ C=R}yHD Ow@y@ B29

276 38 (82 34; 253 35; 562 53) u=mOwm xO}WwB QU lQ=B E=OL=

|L} QiD

B30
141 62 49 99; 131 24; 274 74 |WRQw x=oW=@ E=OL= B31
167 37 (49 72; 154 74; 335 51) xO}WwB QU QNDU= E=OL= B32
382 38 (111 08; 351 27; 778 11) R@U |=[i |L=Q] s}D |Q}oQ=m x@ B33
119 14 (48 44; 111 79; 219 22) xOvvm sQoQU |=yxt=vQ@ B34
211 22 (94 92; 201 37; 366 93) """w |DUO `}=vY |=yxiQe |}=B Q@ B35

401 82 (140 04; 371 8; 783 69) """w |i=QY w =ylv=@ 'x=oOwQi '=yQwD '|DQi=Ut |=yTv=S; =@ O=OQ=Qk uDU@
OQ=wt Q}=U

B36
479 16 (229 5; 464 2; 788 67) u=} QDWt |HvU Q_v sQi B37
425 31 (196 08; 409 28; 718 65) |HQ=N w |rN=O uw}U=QwmO |=QH= w |L=Q] |}xiQL s}D R= xO=iDU= B38

128



2/
1|

xQ=t
W'

34
�1

|xQ
wO'

�13
97

u=DU
tR�

h}
QW

C}
Q}Ot

w`}
=vY

|U
Ovyt

"|Q=OpDy |=Q@ C}i}m |xv=N "5 pmW
s=v x@ |U} QD=t 'QFD VwQ pw= s=o "OvwW xDiQo Q_v QO pwYLt =} CtON |L=Q]
?wULt u; |OwQw |=yxO=O |QDWt |=yxDU=wN w =yVRQ= xm CU= C}i}m xv=N

"OvQ}o|t Q=Qk u; |=yQ]U QO w OvwW|t
|=yxDU=wN|QFm =OLu}t-=D Qw_vtx@C}i}m|xv=NC} QwLt =@|rOt xr=ktu}= QO
w |}=U=vW u=} QDWt |=yxDU=wN Qw_vtu}O@ "OW x�=Q= CWQ T}OQB pDy u=} QDWt
C}i}m |xv=N TBU w u}}aD xt=vVUQB |L=Q] |x]U=w x@ =yu; C}ty= |xHQO
wv=m p=wmwQU p}rLD xO=iDU= =@ =yu; uRw w |}=U=vW u=} QDWt |=yR=}v "OW p}mWD
|}=U=vW =yxDU=wN u}t-=D Qw_vtx@ sRq |LqY= C=t=Ok= TBU "O}OQo x@U=Lt
|xv}tR QO |O}it C=aq]= 'j}kLD u}= |O=yvW}B pOt "OW u}}aD =yu; uRw w
|=Q@ Q=_Dv= OQwt Ow@y@ u=R}t '=yu; C}ty= |xHQO 'u=} QDWt |=yxDU=wN |}=U=vW
Q=}DN= QO Ov=wD|t =Q =yxDU=wN u}t-=D Qw_vtx@ sRq C=t=Ok= w =yC}r=ai w xDU=wN Qy
|Q}os}tYD x@ xJQ=Bm} |OQm} wQ 'pOt u}= "OyO Q=Qk |Q=OpDy CavY u=Q}os}tYD
|Q}os}tYD |=yVwQ R= |Q}oxQy@ "OQw;|t OwHwx@ CmQW hrDNt |=yVN@ QO
=yxO=O |WWwB p}rLD '=yxDU=wN C}ty= |xHQO |=Q@ (MCDM) xQ=}atOvJ
|=yuwDU |Ov@C} wrw= w p}rLD QO (MOP) xiOyOvJ |R} Qxt=vQ@ w '(DEA)

xOW x�=Q= pOt |R=UxO=}B "OvW=@ |D; C=k}kLD |=Q@ |}xv}tR Ovv=wD|t C}i}m |xv=N
C=k}kLD |=Q@ Qo}O |}xv}tR Ov=wD|t R}v |D=tON Qo}O |=yVN@ QO j}kLD u}= QO

"OW=@ |D;

|xHQO u} QDW}@ ?}DQD x@ A=W |i=m w u=QwDUQ |=@} R |=[i w ?U=vt Q=y; w wD=
|=Q@ |L} QiD C=v=mt= |=yxDU=wN u}vJty "OvDUy =Q=O u=} QDWt Q_v R= =Q C}ty=
u} QDW}@?}DQD x@ xv=NwQ=O w|v=tQO w|mWRB C=tON w 'xDa=U 24|i=QY 'u=mOwm
|xDU=wN 31 R= xm OyO|t u=Wv R}v wv=m p}rLD "OvQ=O ?wr]t C}a[w R= =Q xrY=i
22 w |OQmrta |=yR=}v <RH xDU=wN 4 'x}=B |=yR=}v <RH xDU=wN 5 xOW |}=U=vW
QO =yC}r=ai uRw |x@U=Lt R= pY=L G}=Dv "OvDUy |WR}ov= |=yR=}v <RH xDU=wN
'x@ QHD =@ w xO}O VRwt; O=Qi= s=ONDU= w ?PH C=t=Ok= xm OyO|t u=Wv 5 pwOH
w wWwCUW |=yOv}=Qi uOQm |v}W=t 'Qy=t C=U}U-=D w |vi T=vWQ=m s=ONDU=
x=o@ w O=H}= w C}i}m u}t[D w |DW=Oy@ pwY= u} wOD 'C=tON Q}=U w |RBW;
=Q uRw u} QDW}@ xm OvDUy |}=yC}r=ai |DvQDv}= wQRQ Q}_v |D=tON w |Y=YDN=

"OvyO|t X=YDN= OwN x@

|Q}oxH}Dv "4
C=tONC}i}m |=kDQ= Qw_vtx@ xmCU=|}=yVwQ R=|m}C}i}m |OQmrta VQDUo
w =yxDU=wN VwQ u}= "OwW|t xO=iDU= |QDWt |=yxDU=wN =@ C=tON j}@]D w
QO =yR=}v u}= |=[Q= Qw_vtx@ O}=@ xm Ovm|t p}O@D |D=t=Rr= x@ =Q |QDWt |=yR=}v

=yCWwv=B
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2. defuzzi�cation
3. must-be or basic needs
4. one-dimensional or performance needs
5. attractive or excitement needs
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