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s}y=wN ẁ[wt u}= x@ pkvwptL *O=YDk= Q_vt R= xar=]t u}= QO #Q}N =} xO}W}Ov=

"CN=OQB

4



|m
tQ@

u}W
i=w

RwvR
|O

=yR
wQy@ O=YDk= pm xm CU= u; Q@ ZQi '|Dt}k |=ylwW QF= OQw;Q@ QO C=[k=vD `iQ |=Q@

=Q |r@k |x]@=Q x=ov; "OwW|t s}UkD (n) =RuwQO w (e) =RuwQ@ |rm VN@ wO x@
%OQm |U} wvR=@ 3 |xrO=at CQwYx@ u=wD|t"

Pe
Pn

#
=

"
A0ee A0en
A0ne A0nn

#"
Pe
Pn

#
+

"
Ve
Vn

#
(3)

,qFt� OwW|t xDiQo Q_v QO =RuwQ@ =yCt}k xm|}=yVN@ QOCt}k Q=OQ@Pe 'u; QO xm
s}kDUt ?}=Q[ T} QD=t 4uO=yv=QD A0ee &=yVN@ Q}=U QO Ct}k Q=OQ@ Pn &�|SQv=
w A0ne &xOW xDiQo Q_v QO =RuwQ@ CQwYx@ =yCt}k xm |}=yVN@ u}@ CqO=@t
=@ =RuwQ@ Ct}k =@ |=yVN@ u}@ CqO=@t s}kDUt ?}=Q[ T} QD=t uO=yv=QD A0en
T} QD=t uO=yv=QD A0nn &CU= xOW ZQi =RuwQO =yCt}k u; QO xm Qo}O |=yVN@
xOwRi= VRQ= C@Uv Q=OQ@ Ve &Qo}Om} =@ Qo}O |=yVN@ CqO=@t s}kDUt ?}=Q[
QO xOv=DU x@ xOwRi= VRQ= C@Uv Q=OQ@ Vn &�|SQv=� =RuwQ@ |=yVN@ QO xOv=DU x@
|SQv= |=yVN@ QO Ct}k C=Q}}eD QF= |Q}oxR=Ov= |=Q@ &�|SQv=Q}e� Qo}O |=yVN@

%CW=O s}y=wN 3 |x]@=Q R= '(Pn) O=YDk= |=yVN@ Q}=U Ct}k Q@ (Pe)

Pn = A0nePe +A0nnPn + Vn (4)

%s}vm ?DQt Pn ?ULQ@ =Q 4 |xrO=at Qo = w
Pn = (I �A0nn)�1A0ne � Pe + (I �A0nn)�1Vn (5)

|=RH= Q@ =Q |SQv= |=ypt=L Ct}k Q}}eD Qo = p=L "CU= xm} T} QD=t I =Hv}= QO
Oy=wN u}vJ 5 |xrO=at x=ov; '��Vn = 0 |va}� s}v=O@ QF=|@ �Vn� xOwRi= VRQ=

%OW
�Pn = (I �A0nn)�1 �Aen ��Pe (6)

xOv=DU�xO=O pwOH R= xO=iDU= =@ |tQwD Q=F; u}tND G}=Dv "2"4
|=yVN@ QO =yxv=Q=} |R=UOvthOy KQ] |=QH= R= |W=v |tQwD Q=F; 2 pwOH QO
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%O=O u=Wv 2 |U} QD=t |x]@=Q CQwYx@ u=wD|t =Q 1 CqO=at x=oDUO
P = A0P + V (2)
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yd = (I �Bn)�1x = Mx
a (11)

w hQ=aDt |xOv}=Ri ?}=Q[ T} QD=t l} Qou=}@ Ma =} (I � Bn)�1 u; QO xm
=Q 11 |x]@=Q "CU= |a=tDH= |Q=O@=UL T} QD=t |=[=kD OQm} wQ QO OQ=Ov=DU=
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