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S )UTV+>WYXI)FZ[+]\�^`_ba S )UcV+>WYXI)FZ[+d\�^`_ba S )"ef+>WYXI)FZ[+g\�^`_ba
h i )Fj;+ k1)Fj.+ i )Fj;+ k1)Fj.+ i )Fj;+ k1)Fj.+
Z l	ZVm`nVofprq`n S lQs�cQs�TGprm`q S lQs�qQste,puo	c S
s l	ZVm`nVofprq`n S l	ZVm`n`cGprcVo S lQs�cQs�TGprm`q S lQs�cQsvZQpwsxo S lQs�qQste,puo	c S lQs�qQs�TGprn	Z S
T l	ZVm`nVofprT	Z l	ZVmVo	qGprn`m lQs�cQs�TGprm`q S lQs�c	Z	e,puo	q lQs�qQste,puo	c S lQs�q	ZVnGpuo	c S
c l	ZVm`n`lGpws�c l	ZVmVo�e,puo	n lQs�cQsvZQpwsxo lQs�c	Z`ZQpyZ[o lQs�qQs�TGprn	Z S lQs�q	ZVTGpze`e
e l	ZVm`nQs	puo	c l	ZVm`m`nGpyZ,s lQs�c	ZVmGpuo	m S lQs�T`q`cGprl`T lQs�q	ZVnGpuo	c S lQs�n`q`lGprc`n
l l	ZVmVo`ofpyZVc l	ZVm`m	ZQprm`c S lQs�c	Z,s	puo	c lQs�T`n`lGpuo	T lQs�q	ZVcGprc`q lQs�n`n`nGprq`n
m l	ZVmVoGs	pwste l	ZVm`lQs	prq`c lQs�T`q`lGprlVo lQs�TVo	mGpuo	q lQs�n`q`mGprqBe S lQs�nVo	qGprc`c
o l	ZVm`m`cGprT`l S l	ZVmBebs	puoGs lQs�T`n`nGprT`T lQs�T`m`mGprl`l lQs�n`n`qGprm`l lQs�n`m`nGprmQs
n l	ZVm`l`lGprmBe l	ZVm`c	ZQpze`e lQs�TVo	qGprcBe lQs�T`lBe,prn`n lQs�n`n	ZQprq`c lQs�n`l`mGprnQs
q l	ZVmBe[mGpyZVc l	ZVmQsxofprn`q lQs�T`m`qGpuo	l lQs�TBe[TGprT	Z lQs�nVoBZQprcQs lQs�nBe`e,pwste
svZ l	ZVm`c`lGprc	Z l	ZVm	Z	e,pyZ`Z lQs�T`l`nGpuo	m S lQs�T`TVofprnVo S lQs�n`l`nGprn`T S lQs�n`c	ZQprn`m
s`s l	ZVm`T`cGpws�c l	ZVl`n`qGpws�m lQs�TBe[mGprc	Z S lQs�TQs�TGpuoGs lQs�nBe[mGprl`T S lQs�nQste,prcQs S
s�T l	ZVm	ZVqGprnVo lQs�T`c`TGprm	Z lQs`s�q`mGprc`c lQs�n`c`TGprT`n S lQsxo	q`mGprnVo
s�c lQs�TQsxofprc`m lQs`sxo	nGprTVo lQs�nQs�mGprc	Z S lQsxo`o	qGpwsvZ
ste lQs�T	Z,s	prl`n lQs`s�l`qGprcQs lQs�n	Z`ZQprT`n lQsxo	l`qGpuo	l
s�l lQs`s�nBe,pyZ[o lQs`s�c`qGprT`m lQsxo	n`TGprq`m S lQsxo	c`nGprn`l S
s�m lQs`s�m`lGprn	Z lQsxo	m`TGprq`l S lQsxoGs�mGpze[l
sxo lQs`ste[lGpws�n S lQsxo�e[TGprc`l lQs�m`q`TGprnQs S
s�n lQsxo	TQs	prl`T lQs�m`m`nGpuo	q

s
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h i )Fj;+ k1)Fj.+ i )Fj;+ k1)Fj.+ i )Fj;+ k1)Fj.+
Z l`TBe[qBe,pyZVl S l`c	Z	e`e,prq`n S l`c`l`m`nGprmQs S
s l`TBe[qBe,pyZVl S l`TBe[qQs	pws�n S l`c	Z	e`e,prq`n S l`c`l`m`nGprmQs S l`c`l`m`lGpyZVT S
T l`TBe[q`cGprlVo l`TBe[n`mGprn`m S l`c	Z	e[cGpuo	q l`c	ZVcVofpyZ	e S l`c`l`mVofprn	Z l`c`l`m	ZQprnQs S
c l`TBe[qQs	pws�n S l`TBe[nQs	prn`m S l`c	Z	ebs	pws`s l`c	ZVcQs	prm`n S l`c`l`m`lGpyZVT S l`c`l`l`lGprc`n S
e l`TBe[n`mGprn`m S l`TBefo	lGpwsxo S l`c	ZVcVofpyZ	e S l`c	ZVTBe,prq`c S l`c`l`m	ZQprnQs S l`c`lBe[nGpze[q S
l l`TBe[nQs	prn`m S l`TBe[mVofpws�n S l`c	ZVcQs	prm`n S l`c	Z,s�mGprnQs S l`c`l`l`lGprc`n S l`c`lBeVZQprTVo S
m l`TBefo	lGpwsxo S l`TBe[lVofprn`T l`c	ZVTBe,prq`c S l`c	Z`Z[ofprc`l S l`c`lBe[nGpze[q S l`c`l`c	ZQprm`c S
o l`TBe[mVofpws�n S l`TBe`efofpws�n l`c	Z,s�mGprnQs S l`T`q`q`mGprl	Z S l`c`lBeVZQprTVo S l`c`lQs�qGpzefo
n l`TBe[l`nGpze[m l`TBe[c`lGpws�n l`c	Z`Z[ofprc`l S l`T`q`nBe,prc	Z S l`c`l`c	ZQprm`c S l`c`l	Z[ofpwsxo
q l`TBe`efofpuo	n l`TBe[TQs	prTBe l`T`q`q`mGprl	Z S l`T`qVoBZQprnBe S l`c`lQs�qGpws�c l`cBe[q`cGpzeVZ
svZ l`TBe[c`lGprq`T l`TBeVZ[ofprl`n l`T`q`nBe,prc	Z S l`T`q`l`lGprq`n S l`c`l	ZVmGprn`T l`cBefo`ofprq`n
s`s l`TBe[T`TGprl`T S l`T`c`qQs	pze`e l`T`qVoBZQprnBe S l`T`q`c`qGpuo	l S l`cBe[q`TGprm	Z l`cBe[mQs	prm`n
s�T l`TBeVZVnGprcBe l`T`cVo�e,prT	Z l`T`q`l`lGprq`n S l`T`q`T`TGpyZVm S l`cBefo`ofprc`n S l`cBe`e[cGprlVo
s�c l`T`c`q`TGprm`T l`T`c`l`lGpze[l S l`T`q`c`qGpuo	l S l`T`q	ZVcGpws�l S l`cBe[m	ZQpuo`o l`cBe[TBe,prc	Z
ste l`T`cVo	lGprc`c l`T`c`c`lGprl`m l`T`q`T`TGpyZVm S l`T`n`n`TGprn`T S l`cBe`e[TGprl`q l`cBeVZ	e,prc`m
s�l l`T`c`l`mGprnQs S l`T`cQste,pzeVZ l`T`q	ZVcGpws�l S l`T`n`mQs	prT`c S l`cBe[T`cGpyZ`Z l`c`c`nQs	prlQs
s�m l`T`c`cVofpze`e l`T`T`q`TGprTQs l`T`n`n`TGprn`T S l`T`n`c`nGprT	Z S l`cBeVZVcGprl`c S l`c`c`l`nGprT`c
sxo l`T`cQs�mGpuo	T l`T`T`mVofprl`q S l`T`n`mQs	prT`c S l`T`nQs�cGprnBe S l`c`cVo	qGprnQs l`c`c`c`cGprTBe
s�n l`T`T`q`cGprcBe S l`T`TBe[cGpyZ	e l`T`n`c`nGprT	Z S l`TVo	n`nGpwsxo S l`c`c`l`mGpws`s l`c`c	ZVmGpuo	c
s�q l`T`T`m`qGprlVo S l`T`TQs�mGpze[n l`T`nQs�cGprnBe S l`TVo	m	ZQprq`n S l`c`c`c	ZQprnBe l`c`TVo	qGprT`m
T	Z l`T`TBe[lGprl`m l`TQs�n`nGprn`l l`TVo	n`nGpwsxo S l`TVo	c`TGprm`l S l`c`c	Z	e,pwste l`c`T`l	ZQprc`c
TQs l`T`TQs�qGprc`m l`TQs�m	ZQpyZ[o l`TVo	m	ZQprq`n S l`TVoBZVTGprq`T S l`c`TVo	mGprm`c l`c`TQs�qGprlBe
T`T l`TQs�qQs	prm`m l`TQs�T`qGpze[n l`TVo	c`TGprm`l S l`T`mVoGs	puo	l S l`c`TBefofprm`T l`cQs�nVofprqVo
T`c l`TQs�m`TGprn`l S l`T	ZVqVofprm	Z l`TVoBZVTGprq`T S l`T`m`c`qGprc`c S l`c`TQs�mGprTVo S l`cQs�lBe,pze[T
TBe l`TQs�c`TGpze[T l`T	ZVmBe,puo	c l`T`mVoGs	puo	l S l`T`m	ZVlGpzeVZ S l`cQs�nBe,prm`c
T`l l`TQsvZ`ZQprnVo l`T`m`c`qGprc`c S l`T`lVoBZQprc`T S
T`m l`T	Z[oBZQprT`l S l`T`m	ZVlGpzeVZ S
TVo l`T`lVoBZQprc`T S

T
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h i )Fj;+ k1)Fj.+ i < )Fj;+ i�� )Fj.+ i - )Fj;+ k < )Fj.+ k � )Fj.+ k - )Fj.+Z lBeVZVmQs	prm`m S lBe[l`T`cGprl`q S
s lBeVZVmQs	prm`m S lBeVZVlVofprm`T S lBe[l`T`cGprl`q S lBe[l`T`cGprl`q S lBe[l`T`lGprn`c lBe[lQs�qGpze[m S
T lBeVZVm	ZQpze[n lBeVZVl`cGprc`T S lBe[l`T`TGpyZ`Z S lBe[l`T`TGpyZ`Z S lBe[l`T`TGprTQs lBe[lQs�lGprmQs S lBe[lQs�lGprmQs S
c lBeVZVlVofprm`T S lBeVZ	e[nGpyZ[o lBe[lQs�nGprq	Z S lBe[lQs�nGprq	Z S lBe[lQs�qGpze[m S lBe[lQsvZQpws�T S lBe[lQsvZQpws�T S
e lBeVZVl`cGprc`T S lBeVZ	ebs	prc	Z lBe[lQste,prT`l S lBe[lQste,prT`l S lBe[l	ZVcGpyZVc S lBe[l	ZVcGpyZVc S
l lBeVZ	efofprl	Z lBeVZVc`cGpyZVn lBe[l	ZVnGpws�l S lBe[l	ZVnGpws�l S lBe`e[qBe,pzefo S lBe`e[qBe,pzefo S
m lBeVZ	eVZQprT`q lBeVZVT`cGprT`l lBe[l	Z`ZQprlVo S lBe[l	Z`ZQprlVo S lBe`e[nBe,pzeVZ S lBe`e[nBe,pzeVZ S
o lBeVZVcQs	pze[n lBeVZ,s`s	prqVo lBe`e[qQs	pze[q S lBe`e[qQs	pze[q S lBe`e[qQs	puo	n lBe`efo	TGprn`n S lBe`efo	TGprn`n S
n lBeVZVTQs	prT`n l`c`q`q`qGprcQs lBe`e[n	ZQprq`T S lBe`e[n	ZQprq`T S lBe`e[nQs	prT`T lBe`e[l`qGprn`l S lBe`e[l`qGprn`l S lBe`e[m	ZQpws�T
q lBeVZ`ZVqGprm`l l`c`q`n`lGprTQs lBe`e[m`nGprq`T S lBe`e[m`nGprq`T S lBe`e[m`qGpws�n lBe`e`e[lGprc`l S lBe`e`e[lGprc`l S lBe`e`e[lGpuo	c
svZ l`c`q`q`mGprmVo l`c`q`m`qGprm`c lBe`e[l`lGprc`q S lBe`e[l`lGprc`q S lBe`e[l`lGpuo�e lBe`e[T`qGprc`m S lBe`e[T`qGprc`m S lBe`e[T`qGprm`l
s`s l`c`q`n`TGprTBe l`c`q`l`TGprl`c lBe`e`eVZQpze[q S lBe`e`eVZQpze[q S lBe`e`eVZQprn	Z lBe`ebs�TGpws`s S lBe`ebs�TGpws`s S
s�T l`c`q`m`mGpzefo l`c`q`cBe,pwsxo lBe`e[TBe,pyZVl S lBe`e[TBe,pyZVl S lBe`e[TBe,pze[c lBe[c`q`cGpyZVq S lBe[c`q`cGpyZVq S lBe[c`q`cGprTVo
s�c l`c`qBe[nGprqQs S l`c`qQste,prc`l lBe`eVZVmGpyZVl S lBe`eVZVmGpyZVl S lBe[cVo	TGprm`n S lBe[cVo	TGprm`n S lBe[cVo	TGprq`T
ste l`c`q`c	ZQpze[m l`c`n`q`TGprqQs lBe[c`n`mGpuo�e S lBe[c`n`mGpuo�e S lBe[c`nVofpws�l lBe[c`l	ZQprn`T S lBe[c`l	ZQprn`T S
s�l l`c`qQsvZQprcQs l`c`nVoBZQprl`l lBe[c`m`lGprn`c S lBe[c`m`lGprn`c S lBe[c`m`mGprc	Z lBe[c`TVofpze[q S lBe[c`TVofpze[q S lBe[c`TVofpuo	q
s�m l`c`n`n`nGprc`l l`c`nBe[mGprcVo lBe[cBe[cGpze[l S lBe[cBe[cGpze[l S lBe[c	ZVTGpuoGs S lBe[c	ZVTGpuoGs S lBe[c	ZVcGpws�c
sxo l`c`n`m`lGpuo`o l`c`n`T	ZQprm`l S lBe[cQs�qGprmBe S lBe[cQs�qGprmBe S lBe[c`T	ZQprT	Z lBe[TVo	mGpze[m S lBe[TVo	mGpze[m S
s�n l`c`nBebs	prc`l S l`cVo	q`cGprn`n lBe[T`qBe,prc`c S lBe[T`qBe,prc`c S lBe[T`qBe,puo	n lBe[TBe[nGprmBe S lBe[TBe[nGprmBe S lBe[TBe[qGpyZ[o
s�q l`c`nQs�lGprc`q l`cVo	m`lGpze[n lBe[T`mVofpze[q S lBe[T`mVofpze[q S lBe[T`mVofprnVo lBe[TQs�qGpzebs S lBe[TQs�qGpzebs S lBe[TQs�qGprn`T
T	Z l`cVo	nVofprq`c l`cVo	c`mGprTQs S lBe[T`c`qGprTQs S lBe[T`c`qGprTQs S lBe[T`c`qGprnQs lBebs�n`nGprl`q S lBebs�n`nGprl`q S
TQs l`cVo	l`qGprc`l l`cVoBZ	e,prl`q S lBe[T	ZVqGpzeVZ S lBe[T	ZVqGpzeVZ S lBe[TQsvZQprT`l lBebs�l`mGprlQs S lBebs�l`mGprlQs S lBebs�lVofpyZVT S
T`T l`cVo	T`qGprTBe l`c`mVoGs	prl`m lBebsxo	nGpws�T S lBebsxo	nGpws�T S lBebsxo	qGpws�T lBebs�T`TGprn`q S lBebs�T`TGprn`q S
T`c l`c`m`qVofprcQs l`c`m`cVofpuo�e lBebste[lGprc`l S lBebste[lGprc`l S lBeVZVnVofprm`l	k lBeVZVnVofprm`l S lBeVZVn`nGprT	Z
TBe l`c`m`mBe,prTVo lBebs`s`s	pws�n S lBebs`s`s	pws�n S lBebs`s�TGpze`e lBeVZVl	ZQprq`n S lBeVZVl	ZQprq`n S
T`l
T`m l`c`qVo	cGpws�l S l`c`qVo	cGpws�l S l`c`qVo	cGprq`c

c
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h i < )Fj;+ i�� )Fj.+ i - )Fj;+ k < )Fj;+ k � )Fj.+ k - )Fj;+Z lBe[q`l	ZQprT`n S
s lBe[q`l	ZQprT`n S
T lBe[qBe[nGprm`q lBe[qBe[nGprn`l lBe[qBe[nGprn`l lBe[qBe[TGprcVo
c lBe[qBe[lGpze`e S lBe[qBe[lGpze`e S lBe[qBe[lGpuo	m lBe[q`c`mGprq`l S lBe[q`c`mGprq`l S
e lBe[qBeVZQprm`T S lBe[qBeVZQprm`T S lBe[qBeVZQprm`T S lBe[q`T`qGpuo	l S lBe[q`T`qGpuo	l S lBe[q`c	ZQpws�T S
l lBe[q`cBe,prT	Z S lBe[q`cBe,prT	Z S lBe[q`cBe,pze[T lBe[q`T	ZQprnQs S lBe[q`TQs	pyZVT S lBe[q`TQs	pyZVT S
m lBe[q`T`mGprT`q S lBe[q`T`mGprT`q S lBe[q`T`mGprmQs lBe[qQsvZQpuo	c S lBe[qQsvZQpuo	c S lBe[qQsvZQpuo	c S
o lBe[qQs�mGprn`c S lBe[qQs�mGprn`c S lBe[qQsxofpws�q lBe[n`q`nGprq`T S lBe[n`q`nGprq`T S lBe[n`q`nGprq`T S
n lBe[q	ZVlGprn`n S lBe[q	ZVlGprn`n S lBe[q	ZVmGprc`l lBe[n`n`lGprm`T S lBe[n`n`lGprm`T S lBe[n`n`lGprm`T S
q lBe[n`q`cGpze[T S lBe[n`q`cGpze[T S lBe[n`q`cGpze[T S lBe[nVoBZQprm`m S lBe[nVoBZQprm`m S lBe[nVoGs	pzebs
svZ lBe[nVo	qGprc`l S lBe[nVo	qGprc`l S lBe[nVo	qGprc`l S lBe[n`lBe,prcQs S lBe[n`lBe,prcQs S lBe[n`lBe,prmBe
s`s lBe[n`m`cGprnVo S lBe[n`m`cGprnVo S lBe[n`m`cGprnVo S lBe[n`c`mGprnQs S lBe[n`c`mGprnQs S lBe[n`c`mGprnQs S
s�T lBe[nBe[mGpuoGs S lBe[nBe[mGpuoGs S lBe[nBefofpyZVn lBe[nQs�mGprq`m S lBe[nQs�mGprq`m S lBe[nQs�mGprq`m S
s�c lBe[n`T`nGprTBe S lBe[n`T`nGprTBe S lBe[n`T`nGprTBe S lBefo	q`lGprqVo S lBefo	q`lGprqVo S lBefo	q`lGprqVo S
ste lBe[n	ZVnGprTQs S lBe[n	ZVnGprTQs S lBe[n	ZVnGprTQs S lBefo`o	cGprmBe S lBefo`o	cGprmBe S lBefo`o	cGprmBe S
s�l lBefo	n`mGprl`q S lBefo	n`mGprl`q S lBefo	nVofpws�n lBefo�e[qGprm`m S lBefo�e[qGprm`m S lBefo�e[qGprm`m S
s�m lBefo	m`TGprn`c S lBefo	m`TGprn`c S lBefo	m`TGprn`c S lBefo	T`cGprq`l lBefo	TBe,prc`q S lBefo	TBe,prc`q S
sxo lBefo	c`nGpzebs lBefo	c`nGprq`q S lBefo	c`nGprq`q S lBe[m`qVofprT`T S lBe[m`qVofprT`T S lBe[m`qVofprT`T S
s�n lBefoGs�TGpws�T lBefoGs�TGpuo	T S lBefoGs�TGpuo	T S lBe[m`m`nGprl`T S lBe[m`m`nGprl`T S lBe[m`m`nGprl`T S
s�q lBe[m`nBe,prcBe lBe[m`nBe,prq`l S lBe[m`nBe,prq`l S lBe[m`c`nGpze[l S lBe[m`c`nGpze[l S lBe[m`c`nGpze[l S
T	Z lBe[m`l`lGpwste S lBe[m`l`lGprl`c S lBe[m`l`lGprl`c i
TQs lBe[m`T`cGprq`m lBe[lVo	cGpzebs S lBe[lVo	cGpzebs S lBe[lVo	cGprn`q S
T`T
T`c lBe[l`lVofprm`n lBe[l`l`nGpze`e lBe[l`l`nGprq`l
TBe lBe`e[mBe,pze`e

e
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h i < )Fj;+ i�� )Fj.+ i - )Fj;+ k < )Fj.+ k � )Fj;+ k - )Fj.+Z l`l`c`c`qGprm`c S
s l`l`c`c`qGprm`c S l`l`c`c`lGpuo`o
T l`l`c`cVofpuoBZ l`l`c`cVofprq`l S l`l`c`cVofprq`l S l`l`c`cQs	prnVo
c l`l`c`cBe,pws�c l`l`c`cBe,prcVo S l`l`c`cBe,prcVo S l`l`c`T`mGpws`s l`l`c`T`mGpzebs
e l`l`c`T`nGprqBe l`l`c`T`qGpwsxo S l`l`c`T`qGpwsxo S l`l`cQs�nGprm	Z l`l`cQs�nGprnBe l`l`cQs�nGprnBe
l l`l`c`T`TGpze[T l`l`c`T`TGprm`n S l`l`c`T`TGprm`n S l`l`c	ZVqGprn`T l`l`cQsvZQpws�T S l`l`cQsvZQpws�T S
m l`l`cQste,prT`m S l`l`cQste,prT`m S l`l`cQste,prT`m S l`l`T`q`qGprT`n l`l`T`q`qGprlQs S l`l`T`q`qGprlQs S
o l`l`c	Z	e,pws�c l`l`c	Z	e,prl`l S l`l`c	Z	e,prl`l S l`l`T`n`mGprq`l l`l`T`nVofprTQs S l`l`T`nVofprTQs S
n l`l`T`q`TGpuo	c l`l`T`q`cGpws`s S l`l`T`q`cGpws`s S l`l`TVo	cGprc`m l`l`TVo	cGprmQs S l`l`TVo	cGprc`m S
q l`l`TVo	qGpuo	T l`l`T`n	ZQpws�c S l`l`T`n	ZQpws�c S l`l`T`l`nGpwsxo S l`l`T`l`nGpwsxo S l`l`T`l`nGpwsxo S
svZ l`l`T`m`lGpyZVl l`l`T`m`lGprlBe S l`l`T`m`lGprlBe S l`l`TBebs	pyZ[o l`l`TBebs	pze[q l`l`TBebs	pze[q
s`s l`l`TBe[nGprqQs l`l`TBe[qGprcBe S l`l`TBe[qGprcBe S l`l`T`T`TGprc`n l`l`T`T`TGprq`n S l`l`T`T`TGprq`n S
s�T l`l`T`cQs	prT`l l`l`T	ZVTGpuo	q
s�c l`l`TQs`s	prq`l l`l`TQs�TGprl`T S l`l`TQs�TGprl`T S l`lQs�nQs	pyZVq l`lQs�nQs	pzeVZ S l`lQs�nQs	pzeVZ S
ste l`lQs�q	ZQprlVo l`lQs�qQs	pze[T S l`lQs�qQs	pze[T S l`lQs�lVofprm`n l`lQs�l`nGprc`c S l`lQs�l`nGprc`c S
s�l l`lQs�m`nGprTBe l`lQs�m`nGprq`m l`lQs�m`qGprc	Z l`lQs�c`cGpyZVn l`lQs�c`cGprlBe l`lQs�c`cGprn	Z
s�m l`lQste`e,pyZVc l`lQste`e,puo	l l`lQste[lGpws�q l`lQsvZVmGprm`q l`lQsvZ[ofprc`n S l`lQsvZ[ofprc`n S
sxo l`lQs`s�nGpuo	T S l`lQs`s�qGpze[l S l`lQs`s�qGpze[l S l`l	Z[o	nGpuo	l l`l	Z[o	qGpze[c S l`l	Z[o	qGpze[c S
s�n l`l	ZVq	ZQprq`q l`l	ZVqQs	prqBe S l`l	ZVqQs	prqBe S l`l	Z	e[qGprlBe l`l	ZVl	ZQpws�l S l`l	ZVl	ZQpws�l S
s�q l`l	ZVm`TGpyZVT l`l	ZVm`cGpwsxo S l`l	ZVm`cGpwsxo S l`l	Z,s�nGpyZ[o
T	Z l`l	ZVcQs	puo	n lBe[q`n`mGpws�c S lBe[q`n`mGpws�c S
TQs lBe[q`q`qGpze`e S l`l	Z`Z`ZQprnQs S l`l	Z`Z`ZQprnQs S lBe[q`l`TGprcQs

l
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h i < )Fj;+ i�� )Fj.+ i - )Fj;+ k < )Fj.+ k � )Fj;+ k - )Fj.+Z l`l`m`n`qGprnBe
s l`l`m`n`qGpze`e l`l`m`q	ZQpws`s l`l`m`n`lGprq`q
T l`l`m`nVofprTVo l`l`m`n`nGpyZVl l`l`m`n`nGprl`l l`l`m`nQs	puo	q l`l`m`n`TGprlVo
c l`l`m`n`cGpzefo l`l`m`nBe,prT`T l`l`m`nBe,prl`c l`l`mVo	lGprn`n l`l`mVo	mGprm	Z l`l`mVo`ofpws�c
e l`l`mVo	nGpyZVT l`l`mVo	nGprn`T l`l`mVo	nGprq`n l`l`m`m`nGprcQs l`l`m`m`qGpyZ	e l`l`m`m`qGprT`m
l l`l`mVoBZQprqBe l`l`mVoGs	puo`o l`l`mVoGs	prq`T l`l`m`l`qGpyZ[o l`l`m`l`qGprnBe l`l`m`l`qGprq`q
m l`l`m`m`TGprTQs l`l`m`m`cGpyZ	e l`l`m`m`cGprT`c l`l`mBe[nGpws�q l`l`mBe[nGprq`n l`l`mBe[qGpws�c
o l`l`m`lQs	prn`c l`l`m`l`TGprm`q l`l`m`l`TGprn`q l`l`m`c`lGprmVo l`l`m`c`mGpze[m l`l`m`c`mGprl`q
n l`l`m`c`qGprnQs l`l`mBeVZQpuoGs l`l`mBeVZQprqQs l`l`m`TQs	prl	Z l`l`m`T`TGprc`c l`l`m`T`TGpze[q
q l`l`m`T`mGpws�l l`l`m`TVofpwsvZ l`l`m`TVofprcVo l`l`m	ZVlGpuoBZ l`l`m	ZVmGprl`m l`l`m	ZVmGpuo	T
svZ l`l`mQsvZQprn`l l`l`mQs`s	prn`c l`l`mQs�TGpyZVq l`l`l`n`nGprT`m l`l`l`n`qGpws�m l`l`l`n`qGprc`T
s`s l`l`l`q`cGprqQs l`l`l`qBe,prn`q l`l`l`q`lGprT`q l`l`l`m`qGpws�m S l`l`lVoBZQpyZVl S
s�T l`l`lVo	lGprc	Z l`l`lVo	mGprcBe l`l`lVo	mGpuo	l l`l`lBe[nGpze[c l`l`lBe[qGprc`n l`l`lBe[qGpuoGs
s�c l`l`l`l`lGpyZVl l`l`l`l`mGpws`s l`l`l`l`mGprlBe l`l`l`T`mGpyZVm l`l`l`TVofpyZ[o l`l`l`TVofpzeVZ
ste l`l`l`c`cGpwsxo l`l`l`cBe,prc`T l`l`l`cBe,prn	Z l`l`l	ZVTGpyZVm l`l`l	ZVcGpwste l`l`l	ZVcGpze`e
s�l l`l`l	ZVqGprmQs l`l`lQsvZQpuo	q l`l`lQs`s	pze[T l`lBefo	mGpze`e l`lBefo`ofpze[q l`lBefo`ofprq`T
s�m l`lBe[nBe,pze[c l`lBe[n`lGprmVo l`lBe[n`mGprcQs l`lBe`e[qGpws�c l`lBe[l	ZQprT`l l`lBe[l	ZQpuo	T
sxo l`lBe[lVofprl`m l`lBe[l`nGprn`c l`lBe[l`qGprl`n l`lBe[T	ZQpws�c l`lBe[TQs	prc`T S
s�n l`lBe[T`qGpyZ	e l`lBe[c	ZQprcVo S l`lBe[c	ZQprq`q l`l`c`n`qGpzebs S l`l`c`q	ZQprn	Z l`l`c`qQs	prc`m
s�q l`l`c`q`nGprn`l l`lBeVZ,s	pyZVc l`l`c`lVofprcQs l`l`c`l`nGprl`q l`l`c`l`qGprTBe
T	Z l`l`c`m`mGprq`n l`l`c`m`nGpze[c l`l`c`m`qGprT`n l`l`c`T`cGpws�q S l`l`c`TBe,prn`q S
TQs l`l`T`nVofprm`m l`l`T`n`qGpws�n l`l`T`n`qGprq`m
T`T l`l`T`l	ZQpze[l l`l`T`l`TGpyZ`Z l`l`T`l`TGprqQs
T`c l`l`T`mQs	prcBe l`l`T`m`TGprqVo
TBe l`lQsxoGs	pws`s l`lQsxo	TGprm`m l`lQsxo	cGprmVo
T`l l`lQs�T`nGprqQs

m
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h i < )Fj;+ i�� )Fj.+ i - )Fj;+ k < )Fj.+ k � )Fj;+ k - )Fj.+Z l`l`q`qVofprq`q
s l`l`q`qVofpzefo l`l`q`q`nGprm`c l`m	Z`Z,s	pws`s l`l`q`qBe,pyZVq S
T l`l`q`q`lGpws�l l`l`q`q`mGprc	Z S l`l`q`q`mGprc	Z S l`l`q`n`qGprq`n l`l`q`qQs	pyZVq S
c l`l`q`qQs	pyZVq l`l`q`q`TGprT`q S l`l`q`q`TGprT`q S l`l`q`n`cGprq`l l`l`q`n`lGprT`m S l`l`q`n`lGprT`m S
e l`l`q`n`lGprT`m S l`l`q`n`mGprl`c S l`l`q`n`mGprl`c S l`l`qVo	mGpws�n l`l`qVo`ofprc`c S l`l`qVo`ofprc`c S
l l`l`qVo`ofpuo	c l`l`qVo	qGpyZVm l`l`qVo	qGpws�m l`l`q`m`mGprmVo l`l`q`mVofprnQs l`l`q`mVofprq`c
m l`l`q`m`nGprl`l l`l`q`m`qGprn`l l`l`q`m`qGprqVo l`l`q`l`lGpze[l l`l`q`l`mGprm`l S l`l`q`l`mGprm`l S
o l`l`q`lVofprm`m l`l`q`l`nGprq`m l`l`q`l`qGpws�T l`l`qBe[TGprlQs l`l`qBe[cGpuo�e S l`l`qBe[cGpuo�e S
n l`l`qBe[lGpyZ,s l`l`qBe[mGprc`l l`l`qBe[mGprlVo l`l`q`TVofprn`m l`l`q`T`qGpws�l S l`l`q`T`qGpws�l
q l`l`q`c	ZQprm`m l`l`q`c`TGpyZVc l`l`q`c`TGprcQs l`l`qQs`s	prlQs l`l`qQs�TGprnBe l`l`qQs�TGprq`l
svZ l`l`qQste,prm	Z l`l`qQs�mGpyZ,s l`l`qQs�mGprc`q l`l`n`q`cGpze[l l`l`n`qBe,prn`T l`l`n`q`lGpyZ	e S
s`s l`l`n`q`mGpuo	l l`l`n`q`nGprTQs l`l`n`q`nGpuo�e l`l`nVo	cGprl`l l`l`nVo	lGpyZVm l`l`nVo	lGprc	Z
s�T l`l`nVo`ofprcQs l`l`nVo	nGprn`l l`l`nVo	qGprcVo l`l`n`l`TGprTQs l`l`n`l`cGprm`T l`l`n`l`cGprq`n
s�c l`l`n`l`mGpws`s l`l`n`lVofpuoGs l`l`n`l`nGprc	Z l`l`n`T`qGpyZVc l`l`n`c	ZQpze[q l`l`n`c	ZQprn`n
ste l`l`n`c`cGpwsxo l`l`n`cBe,prn`l l`l`n`c`lGprl	Z l`l`n	Z	e,pyZVq l`l`n	ZVlGprm`c l`l`n	ZVmGpwsvZ
s�l l`l`n	ZVnGpze[m S l`l`nQsvZQpws�q l`l`nQsvZQprqBe l`lVo`o`ofprl	Z l`lVo`o	qGpyZ`Z l`lVo`o	qGprl`q
s�m l`lVo	n`TGpyZ[o l`lVo	n`cGprn`q l`lVo	nBe,prm`m l`lVo�e[qGpyZVq l`lVo	l	ZQpuo	T l`lVo	lQs	pze[n
sxo l`lVo	l`cGprqBe l`lVo	l`lGprn`T l`lVo	l`mGpuo	c l`lVoGs�qGpyZVT l`lVo	T	ZQpuo�e l`lVo	TQs	pze[l
s�n l`lVo	TBe,pyZ	e l`lVo	T`mGpyZ,s l`l`m`nVofprTBe S l`l`m`n`nGprq`q l`l`m`n`qGprn	Z S
s�q l`l`m`q`TGpze[c l`l`m`qBe,prm`l S l`l`m`q`lGprmVo S l`l`m`l`cGprm`m l`l`m`l`lGprl`l S l`l`m`l`mGprl	Z S
T	Z l`l`m`mQs	pws�m l`l`mQs�nGprc`q l`l`m`T	ZQprc	Z
TQs l`l`m`T`cGprq	Z l`l`l`nQs	pzebs S l`l`l`n`cGpze[c l`l`l`nBe,pzeVZ
T`T l`l`lBe[TGprm	Z l`l`lBe`e,puoBZ l`l`lBe[lGprn	Z
T`c l`l`l	Z	e,prTVo l`l`l	ZVlGpze[l

o
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h i < )Fj;+ i�� )Fj.+ i - )Fj;+ k < )Fj.+ k � )Fj;+ k - )Fj.+Z l`m`T`m`TGprl`m
s l`m`T`m`TGpyZ,s l`m`T`m`cGprn`n S l`m`T`m`mGprTVo l`m`T`l`nGprq`n
T l`m`T`l`qGpze`e l`m`T`mQs	pyZVq S l`m`T`mQs	pyZVq S l`m`T`lBe,puo	n l`m`T`l`mGprmBe
c l`m`T`l`lGpyZ	e l`m`T`l`mGprnQs S l`m`T`l`mGprnQs S l`m`TBe[nGprm`l l`m`T`l	ZQpwsxo l`m`T`l	ZQprm`l S
e l`m`TBe[nGprnVo l`m`T`l	ZQprm`l S l`m`T`l	ZQprm`l S l`m`TBeVZQprm`l l`m`TBe[TGprT	Z S l`m`TBe[TGprT	Z S
l l`m`TBeVZQprqQs l`m`TBe[TGprm`c S l`m`TBe[TGprm`c S l`m`T`c	ZQprn	Z l`m`T`c`TGprc	Z l`m`T`c`TGprl`l
m l`m`T`cQs	pws�m l`m`T`c`TGprqQs S l`m`T`c`TGprqQs S l`m`TQs�qGpws�T l`m`T`T	ZQprn`T S l`m`T`T	ZQprn`T S
o l`m`TQs�qGprm`c l`m`T`TQs	pze[l l`m`T`TQs	prmVo l`m`T	ZVlGpuoGs l`m`T	Z[ofprc`n l`m`T	Z[ofprl	Z
n l`m`T	ZVmGprc`T l`m`T	ZVnGprT	Z l`m`T	ZVnGprlQs l`mQs�q	ZQprlBe l`mQs�q`TGprc`l S l`mQs�q`TGprc`l S
q l`mQs�qQs	prTQs l`mQs�q`cGpws�n l`mQs�q`cGprm	Z l`mQsxo	cGprl`n l`mQsxo	lGprc`c l`mQsxo	lGprm`c
svZ l`mQsxo�e,prcVo l`mQsxo	mGprlBe S l`mQsxo	mGprn	Z l`mQs�lBe,puo	l l`mQs�lVofpws�n S l`mQs�lVofpws�n S
s`s l`mQs�l`lGpuoBZ l`mQs�lVofprm`l l`mQs�l`nGprT`q l`mQs�cBe,prc	Z l`mQs�c`mGpze[c S l`mQs�c`mGpze[c S
s�T l`mQs�c`lGpws�n l`mQs�cVofprc`m l`mQs�c`nGpyZ	e S l`mQs`s�TGpyZ,s S l`mQs`ste,pyZVl l`mQs`ste,pze[l
s�c l`mQs`s�TGprn	Z l`mQs`s�lGpyZVq l`mQs`s�lGprq`n l`m	ZVnVofprn`c l`m	ZVn`qGprqVo l`m	ZVq	ZQprl`T
ste l`m	ZVn`nGpuo�e l`m	ZVqQs	pws`s l`m	ZVq`TGpyZVl l`m	ZVmQs	prq`n l`m	ZVmBe,prc	Z S l`m	ZVmBe,prl`l S
s�l l`m	ZVm`TGprq`n S l`m	ZVm`lGprT`m l`m	ZVm`mGprTBe l`m	ZVcBe,pws�n l`m	ZVc`mGpze[q l`m	ZVcVofpze[c
s�m l`m	ZVc`lGpyZVn l`m	ZVc`nGpuo	T l`m	Z`Z	e,prm`q l`m	Z`Z[ofpyZVm l`m	Z`ZVnGpyZ	e
sxo l`m	Z`ZVlGpze[q l`m	Z`ZVnGpws�T l`m	Z`ZVqGprc`q l`l`qVo	cGprc`l l`l`qVo	mGprT	Z S
s�n l`l`qVo�e,pwste l`l`qVo`ofpwsxo S l`l`qBeVZQprTBe l`l`qBe[cGprn`T S
s�q l`l`qBeVZQprn`q l`l`qBe[cGprn`T S l`l`qBe[lGpyZVl S l`l`q	ZVlGprc	Z S l`l`q	Z[ofprq`c l`l`q	ZVqGpyZVT S
T	Z l`l`q	ZVlGprn`n S l`l`q	ZVqGpyZVT S l`l`qQsvZQpze`e S l`l`n`m`nGpze[n l`l`nVoGs	prc`n
TQs l`l`n`m`nGprqQs l`l`nVo	TGpws�q S l`l`n`T`qGprn`q l`l`n`c`cGpws�l S l`l`n`cBe,pws�q
T`T l`l`n`c`lGpze[n S l`lVo	n`qGprl`T S l`lVo	q`TGprlQs l`lVo	qBe,pyZ,s
T`c l`lVo	n`qGprl`T S l`lVo	q`cGpyZVT l`lVo	qBe,prn`n l`lVo�efofpyZVm S
TBe l`lVo�efofpyZVm S l`lVoBZVTGprq`m l`lVoBZVmGprc`q l`lVoBZVnGpyZVT
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h i < )Fj;+ i�� )Fj.+ i - )Fj;+ k < )Fj.+ k � )Fj;+ k - )Fj.+Z l`mBe[nBe,pwsxo
s l`mBe[n`cGprc	Z S l`mBe[n`lGprl`m S l`mBe[n`nGprlBe S l`mBe[n	ZQprlQs S
T l`mBe[n	ZQprlQs S l`mBe[n`TGprn`m l`mBe[n`cGprc	Z S l`mBefo	lGprqBe S l`mBefo	nGpzeVZ S
c l`mBefo	lGprqBe S l`mBefo	nGprT`T l`mBefo	nGpzeVZ S l`mBe[m`qGprn`T S l`mBefoGs	prn`n S l`mBefo	TGprl`n
e l`mBe[m`qGprTVo S l`mBefoGs	prm`l l`mBefoGs	prn`n S l`mBe[mQs	prl`m l`mBe[m`cGprl`n S l`mBe[mBe,pws�q
l l`mBe[m	ZQprnQs l`mBe[m`cGpze`e l`mBe[m`cGprl`n S l`mBe[lQs	pze`e l`mBe[l`cGprm	Z l`mBe[l`cGprq`l
m l`mBe[l	ZQpze`e l`mBe[l`cGprT	Z S l`mBe[l`cGprT	Z S l`mBe[c`qGpze[c l`mBe`ebs	puo	c S l`mBe`ebs	puo	c S
o l`mBe[c`nGprT`c l`mBe`eVZQprq`n l`mBe`ebs	prc	Z l`mBe[T`lGpze[q l`mBe[TVofprqVo S l`mBe[TVofprqVo S
n l`mBe[TBe,pwste l`mBe[T`mGprq`n l`mBe[TVofprl`c l`mBeVZVqGprm`q S l`mBebs�TGprT	Z l`mBebs�TGprc`c
q l`mBeVZVnGprcBe S l`mBebsvZQprqVo l`mBebs`s	puoBZ l`m`c`q`TGpyZVq l`m`c`qBe,prqBe l`m`c`q`lGprmBe S
svZ l`m`c`q	ZQpyZVl S l`m`c`q`cGpws�q l`m`c`qBe,pws�T l`m`cVo	TGprl`n l`m`cVo	lGprc`c l`m`cVo	lGprn`T
s`s l`m`cVoBZQprm`c l`m`cVo	cGprm`q l`m`cVo�e,prmQs l`m`c`lQs	prc`T l`m`c`lBe,prT`c l`m`c`lBe,prm`m S
s�T l`m`cBe[qGpwste l`m`c`l`TGpzebs l`m`c`l`cGpws�T l`m`c`T`nGpyZ	e S l`m`c`c	ZQprq`q S l`m`c`cQs	prlBe
s�c l`m`c`T`nGprq`m l`m`c`T`qGprq`q l`m`c	ZVTGprnVo l`m`c	ZVlGprn	Z l`m`c	Z[ofpyZVT S
ste l`m`c	Z`ZQpws�q l`m`c	ZVcGpuo	c l`m`TVo	lGprn`n l`m`TVo	nGprq`q
s�l l`m`TVo	TGprq`T l`m`TVo	mGprl`m l`m`TBe[mGprq`m l`m`T`l	ZQprq	Z
s�m l`m`TBe[TGprq	Z l`m`TBefofprm`c l`m`TQs�mGprT`l
sxo l`m`TQs�TGprmQs l`m`TQs�mGprm	Z l`mQs�n`cGprl`m l`mQs�nVofprTQs l`mQs�n`nGpze[c
s�n l`mQs�n`cGprq	Z l`mQs�n`lGprc`n l`mQste[nGprq`c l`mQs�l`TGprlBe
s�q l`mQste`e,prm`T l`mQs`s�TGprT`c l`mQs`sxofprq`n
T	Z l`mQsvZ[ofpuo	T

S ) s�mV+>WYX )FZ[+d\�^`_�a
h i < )Fj;+ i�� )Fj.+ i - )Fj;+ k < )Fj.+ k � )Fj;+ k - )Fj.+Z l`m`m`m`cGpws�q S
s l`m`m`m`TGpws�q S l`m`m`mVofpuoGs S l`m`m`l`qGprT`q S
T l`m`m`l`qGprT`q S l`m`m`mBe,puo	m l`m`m`m`lGpzeVZ l`m`m`l`lGpyZVc S l`m`m`m	ZQpze[m l`m`m`m`TGpws�q S
c l`m`m`lBe,pwsvZ S l`m`m`l`qGprl`q S l`m`m`l`qGprl`q S l`m`mBe[nGprm`c l`m`m`lBe,pwsvZ S l`m`m`l`lGpyZVc S
e l`m`mBefofpyZVT l`m`m`l`TGpze[q l`m`m`l`TGprn`n l`m`mBeVZQpws�n l`m`mBe[lGpuo	q l`m`mBe[mGpws�T
l l`m`m`cVofprq`l l`m`mBe[cGpze[T S l`m`mBe[cGpze[T S l`m`m`T`qGprmVo l`m`m`c`lGpwsxo S l`m`m`c`lGpwsxo S
m l`m`m`T`mGprn`m l`m`m`c`TGprl`n S l`m`m`c`TGprl`n S l`m`mQsxofpwsxo l`m`m`T`TGprlVo S l`m`m`T`TGprlVo S
o l`m`mQs�cGpuo	c l`m`mQs�qGpuo	T l`m`mQs�qGprq	Z l`m`m	ZVTGprmBe l`m`m	ZVnGpws�m S l`m`m	ZVnGpws�m S
n l`m`l`q`nGprm`m l`m`m	Z	e,prq`c S l`m`m	ZVlGpws�l l`m`l`n`mGpws�m l`m`l`qQs	prq`q S l`m`l`qQs	prq`q S
q l`m`l`nQs	prl	Z l`m`l`n`nGprT`c l`m`l`n`nGprm`c l`m`l`mVofprl`T l`m`lVo	cGprm`m S l`m`lVo	cGprm`m S
svZ l`m`l`m`TGprT`m l`m`l`m`qGprm`c l`m`l`m`qGprn`l l`m`lBefofpyZ	e l`m`l`l`cGpze[n l`m`l`l`cGprm`n
s`s l`m`lBebs	pws�m S l`m`lBe[qGpyZ`Z l`m`l`l	ZQprT`l S l`m`l`TBe,prl`q S l`m`l`cQs	prc`c l`m`l`cQs	prm`T
s�T l`mBe[q`qGprq`n S
s�c l`mBefo	cGprcQs l`mBe[nQs	pyZVc l`mBe[n`TGprl`l
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