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(c10) CN=OQB ẁvD u}t-=D pt=W %(OS4) =yOQ=Ov=DU= u}t-=D ?U=vD %(CR4) pkvwptL ?U=vD
(c11) u}W}m}rB= R= xO=iDU= CrwyU \}Lt =@ Q=oR=U w CL=Q 'ut}= Cq}yUD u}@ |xrY=i uOw@ ?U=vt 'pwYi =@ Cq}yUD

(c12) |@=}u=mt CrwyU "CU} R "=yx=oDU}=
(c13) |oOv}q; |=yOQ=Ov=DU= =@ p}=Uw j=@]v= ?=NDv= %(OS5) xv} Ry C} Q}Ot %(CR5) =[=kD OQwt |QyW \=kv VWwB

(c14) |Pe=m pwB w \}r@ hPL |wQ}v |Q}oQ=mx@ 'u=RQ= u=oOvvmu}t-=D QyW K]U QO =[=kD \=kv VWwB QFm =OL
u=RQ= |v=Uv=

(Ai) =yxv} Ro
|YNW |=y|Um =D =@ �5 w |Um =D =@ �25 '|r} Q |x}rkv p}=Uw =@ �5 '|rwtat Tw@ wD= =@ �15 'wQOvD Tw@ wD= =@ �50 pt=W % A1

|YNW |=y|Um =D =@ �5 w |Um =D =@ �20 '|r} Q |x}rkv p}=Uw =@ �15 '|rwtat Tw@ wD= =@ �10 'wQOvD Tw@ wD= =@ �50 pt=W % A2

|YNW |=y|Um =D =@ �5 w '|Um =D =@ �15 '|r} Q |x}rkv p}=Uw =@ �30 '|rwtat Tw@ wD= =@ �10 'wQOvD Tw@ wD= =@ �40 pt=W %A3

xO=iDU= u=oQ@NC=Q_v w xRwLu}= QO xOWs=Hv=C=ar=]t R=|twtapkvwptL sDU}U
Cq}yUD |rm xRwL Q=yJ QO =yQ=}at 'u=oQ@N \UwD =yQ=}at |Qop=@ Qe R= TB "OW
C=tON '(C7; C8; : : : ; C10) CN=OQB sU}v=mt '(C1; C2; : : : ; C6) pkvwptL
2 pwOH KQW x@ Q=}at 14 pt=W (C13; C14) R@U C=t=Ok= w (C11; C12) |DvQDv}=

"OW u}}aD
'u=} QDWt C=t=Rr= |UQQ@ R= pY=L G}=Dv w =yp}rLD s=Hv= R= TB w C}=yv QO
x@ |@=}DUO w Ow@y@ CyH OW xDU=wN u=oQ@N R= =yQ=}at w u=tR=U |=y|SD=QDU=

?U=vD 'pkvwptL |DL=Q 'pkvwptL C}vt= 'CN=OQB CrwyU Om GvB QO u=} QDWt
"CU= =[=kD \=kv VWwB w pkvwptL

pkvwptLVN@ u=U=vWQ=m =@ x@L=Ytj} Q] R=|v=tR=U|=y|SD=QDU=u} QDsyt
|=y|SD=QDU= 'T=U= u}= Q@ "OW XNWt u=tR=U |QyW |R} Qxt=vQ@ w |twta
x@ ?}eQD Qw_vtx@ |@=} Q=R=@ C=t=Ok= s=Hv= 'pkvwptL QO ẁvD Om GvB QO |v=tR=U
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u; QO xm OwW|t p}mWD 8 |x]@=Q T=U=Q@ uwRwt p=tQv |atHD |R=i s}tYD
"CU= s=i|xv} Ro QO s=j Q=}atuwRwt xOWp=tQv R=}Dt= Qov=}@ ~vij =

�
vlij ; vmij ; vuij

�
~rij =

�
rlij ; r

m
ij ; r

u
ij

�
=

 
alij
a+
j
;
amij
a+
j
;
auij
a+
j

!
; a+
j =

vuut 3X
i=1

h�
alij
�2 +

�
amij
�2 +

�
auij
�2i
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"=Qwt|Drwt R= pY=L G}=Dv w u=oQ@N Q_v T=U=Q@ s}tYD T} QD=t "7 pwOH

R= h=QLv= u=R}t u} QDtm xm |=xv} Ro '=yxv} Ro u}@ R= 'TBU "OwW|t ?=NDv= `HQt
7 pwOH QO |Ov@x@DQ G}=Dv "OwW|t ?=NDv= QDQ@ xv} Ro u=wvax@ OQ=O =Q `HQt x]kv

"CU= xOt;

Wi = Mini

8>>><>>>:maxj
0BBB@
vuuuuut1

3

0BB@
�
vlij � v�j �2

+
�
vmij � v�j �2

+
�
vuij � v�j �2

1CCA
1CCCA
9>>>=>>>; (12)

R= xv} Ro Qy |R=i |rm C}@ wr]t 'OQ=O s=v pt=m |@ Q[ xm swU VN@ QO
Q}O=kt ?Q[pY=L Qov=}@ Qg

j=1 ~vij u; QO xm OwW|t x@U=Lt 11 x]@=Q j} Q]
|R=i Q}O=kt ?Q[pY=L Qov=}@Q14

j=g+1 ~vij wC@Ft |=yQ=}at |=Q@ uwRwt |R=i
pO=at '=yxv} Ro |R=i |rm C}@ wr]t uDi=} R= TB "CU= |ivt |=yQ=}at |=Q@ uwRwt
xO=O u=Wv 7 pwOH QO G}=Dv "O};|t CUOx@ 2 x]@=Q T=U=Q@ (Yi) =yv; |R=iQ}e

"CU= xOt; 7 pwOH QO G}=Dv "O};|t CUOx@ 2 x]@=Q T=U=Q@ =yv; |R=iQ}e
~Ui =

gP
j=1

~vij � 14P
j=g+1

~vij

=

0BB@
gP
j=1

vlij �
14P

j=g+1
vlij ;

gP
j=1

vmij �
14P

j=g+1
vmij ;

gP
j=1

vuij �
14P

j=g+1
vuij

1CCA (11)

R= h=QLv= u=R}t u} QDtm uDi=} hOy 'OQ=O s=v `HQt x]kv xm swO VN@ QO
x]kv 'OvDUy xOW p=tQv |R=i O=Oa= ~vij xmv; x@ xHwD =@ "CU= (~v�j ) `HQt x]kv
|ivt |=yQ=}at |=Q@ `HQt x]kv w ~v�j = (1; 1; 1) C@Ft |=yQ=}at |=Q@ `HQt
10 x]@=Q T=U=Q@ =yxv} Ro 'xt=O= QO "OwW|t xDiQo Q_v QO ~v�j = (0; 0; 0)

x]kv R= h=QLv= u=R}t u} QDW}@ xv} Ro Qy |=Q@ =OD@= 'Qo}O CQ=@ax@ "OvwW|t |Ov@x@DQ
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pkvwptL sDU}U l} E=OL= w |L=Q] 'wQu}= R= "CU}v |vFDUt xOa=k u}= R= R}v
R= Ovm xOQw;Q@ =Q u=} QDWt R=}v OQwt |QwQ[ |=y|oS} w Ov=wD@ xm ?U=vt |twta
R= xO=iDU= x@ u=OvwQyW j} wWD Qw_vtx@ CU= sRq w CU= Q=OwNQ@ |}q=@ C}ty=
CyH |}=yQ=my=Q w Ov@=} <=kDQ= |twta pkvwptL |=ysDU}U '|twta pkvwptL
Vy=m '|QwxQy@ |=kDQ= x@ C=_Lqt u}= "OwW s=Hv= =ysDU}U u}= xaUwD w Ow@y@
q=@ w u=Qi=Ut QDW}@ |v=wQ C}vt= w V}=U; u}t-=D '|SQv= hQYt Vy=m '|oOwr;

"OwW|t QHvt sDU}U |}=Q=m uDiQ
wO 'CU= C=k}kLD xvwou}= |=QH= R=Uxv}tR xm |tyt C=_Lqt xrtH R=
u; =@ ?U=vDt |SD=QDU= u}}aD w u=} QDWt |=y|OvtR=}v w C=t=Rr= |}=U=vW x@vH
pOt |=v@t Q@ Q[=L VywSB 'hOy u}= =@ "CU= |twta pkvwptL VN@ QO
Q=my=Q x�=Q= w u=} QDWt |=y|OvtR=}v |@=} RQ= w |UQQ@ x@ QFD |=xrLQt xU
x=Wv=tQm QyW |twta pkvwptL sDU}U QO |v=UQCtON Ow@y@ CyH ?U=vt
xO=iDU= |R=i QFD R= pt=wa |@=} RQ= w |}=U=vW CyH '=Hv}= QO "CU= xDN=OQB
u}= OQm} wQ '?}DQD u}= x@ "Ovm Tmavt =Q =y|@=} RQ= QO C}a]ksOa =D OwW|t
G}=Dv "Ovm|t ?}mQD |R=i QFD j} Q] R= =Q |L=Q] w u=} QDWt |=yR=}v 'VywSB
xO=iDU= C=tON C}i}m K]U |Q}oxR=Ov= |=Q@ |OwQw u=wvax@ |QDWt |HvUQ_v
'u=} QDWt s=Rr= u} QDsyt xm OyO|t u=Wv pw= xrLQt R= pY=L G}=Dv "OwW|t
R= pY=L G}=Dv "CU= u=} QDWt =@ \=@DQ= '|SD=QDU= u} QDsyt w pkvwptL |DL=Q
C} wrw= u} QDq=@ |twta pkvwptL Cq}yUD xRwL xm OyO|t u=Wv swO xrLQt
p}=Uw O=OaD w |UQDUO CrwyU 'x}rkv p}=Uw |DL=Q |=yQ=}at 'xwqax@ "OQ=O =Q
pY=L G}=Dv 'C}=yv QO "OvDUy uRw u} QDW}@ |=Q=O ?}DQDx@ TQDUO QO x}rkv
RmQtD QDW}@ |r} Q pkvwptL Q@ O}=@ u=oOvQ}os}tYD xm O=O u=Wv swU xrLQt R=
Q=mx@ sOQt |}=H@=H |=yR=}v `iQ |=Q@ =Q OwN `@=vt QF-wt Qw]x@ Ovv=wD@ =D Ovvm

"OvQ}o

"CU= xOW
~Yi =

� Qg
j=1 ~vijQ14
j=g+1 ~vij

�
=
� Qg

j=1 vlijQ14
j=g+1 vuij

;
Qg
j=1 vmijQ14
j=g+1 vmij

;
Qg
j=1 vuijQ14
j=g+1 vlij

� (13)

?r=e \rUD "OwW|t xO=iDU= \rUD |Qw�D R= =y|Ov@x@DQ s=eO= |=Q@ 'C}=yv QO
QO \rUD u}= xm O@=} x]rU =yxv} Ro Q}=U x@DQ Q@ |=xv} Ro x@DQ xm OyO|t |wQ |v=tR
x@DQ xU R= x@DQ wO xm ODi=|t j=iD= |t=ovy |twta x]rU "OwW|t xOy=Wt xv} Ro
"OwW|t xOy=Wt xv} Ro QO \rUD u}= w OvW=@ xDW=O |QDQ@ Qo}O |=yxv} Ro Q@ xv} Ro
u}= "�7 pwOH� OOQo|t sqa= CQwYx@ =yxv} Ro |}=yv |Ov@x@DQ 'T=U= u}= Q@
QyW |twta pkvwptL |=Q@ xt=vQ@ u} QDy@ w QDQ@ xv} Ro xv} Ro xm OyO|t u=Wv xH}Dv

"CU= xOW xDiQo Q_v QO |=yC} wOLt x@ xHwD =@ x=Wv=tQm

|Q}oxH}Dv "5
QO |a=tDH= x=iQ w |O=YDk= xaUwD |Q}oxR=Ov= |=yXN=W u} QDsyt R= |m}
|O=YDk= OWQ 'u; xaUwD uwO@ w CU= |twta pkvwptL sDU}U C}a[w '=yQyW
w =yQyW xaUwD '|v}WvQyW OWQ p}rOx@ w Q}N= |=yp=U QO "CU}v Q}PBu=mt=
"CU= xOw@ Q=OQwNQ@ |}q=@C}ty= R= |twta pkvwptL '|SQv= `@=vt R= xv}y@ xO=iDU=
|=ywQOwN R= xO=iDU= Vy=m CyH QO O}=@ |twta pkvwptL |=yxSwQB 'u}=Q@=v@
w ?=PH 'CL=Q pkvwptL R= xO=iDU= CyH sOQt |=Q@ xR}ov= O=H}= w |YNW
V}=Ri= |=Q@ Q=Ot|QDWt pkvwptL C=tON RQ=@ x@vH |QDWt C}=[Q "OvW=@ ut}=
CyH u=} QDWt C=Q=_Dv= w =y|OvtR=}v |}=U=vW 'u}=Q@=v@ "CU= C=tON C}i}m

"CU= |QwQ[ |Qt= pkvwptL |=yxt=vQ@ xaUwD
R= |m} '|QyW uwQO |=yQiU QO |twta pkvwptL xOta syU x@ xHwD =@
R= "CU= |QyWuwQO |twta pkvwptL x@ O=Qi= u=U; |UQDUO QyW Qy C=t=Rr=
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