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Fr e[ �M` ql _l h¾cê l �m[ o[ �[ �D_r ^[ nEl �To[ kpal oj [ _l o[ �k[ �Dr ol m[



B@PÔTULO��

Ikqol _r nEl �@�ek^hr pEl Ã�ekq̀ co[ nEl �` �j eco[ nEl

ÔNCIBD

B@PÔTULO��

Pl hœqê [ p�` �` pqor qr o[ p�kl p�pepq̀ j [ p�_` �` kpekl �` �al oj [ nEl �mol aeppel k[ h

B@PÔTULO��

Dkpek[ o�` �[ ml e[ o�[ hr kl p�_es` opl p

B@PÔTULO��

@s[ he[ nEl �` �@s[ he[ nEl �k[ �D_r ^[ nEl �Ik^hr pes[

BONTD�CO

B@PÔTULO��

Bl k^` nEl �_` �mol co[ j [ p�_` �al oj [ nEl �ek^hr pesl p

B@PÔTULO��

C` p` ksl hsej ` kql �mol aeppel k[ h�` �[ mò k_ex[ c` j �^l kqœkr [
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`rolm`e[pÀ� @nre� `pqEl� lp� moek^em[ep� m[pplp� `� `pqo[quce[p� m[o[
[h^[kn[o�`pp`�[hekd[j`kqlÂ

Dpqo[quce[p�m[o[�[hekd[o�lp�molco[j[p�_`
aloj[nEl�^lj�[p�mlh�qe^[p�`rolm`e[p�_`�DEP

�À�@_lq[o�lp�nr[_olp�mlh�qe^lp�`�[p�loe`kq[nÇ`p�_[�UD

@hekd[o� Ikq`co[o� o`^lj`k_[nÇ`pç^d[s`� _[� UDÃ� q[ep� ^ljl� [
@c`k_[�Drolm`e[�_`�Bljm`qwk^e[pÃ�l�Pol^`ppl�_`�Blm`kd[c[
`� [� R`^lj`k_[nEl� _l� Blkp`hdl� pl]o`� l� DEP� m[o[� [
^ljm`qeqese_[_`� prpq`kq<s`hÃ� [� frpqen[� pl^e[h� `� [� o`pehewk^e[Ã� k[p
`pqo[quce[p�k[^elk[epÀ

�À�Dpq[]`h`^`o�^lh[]lo[nEl�qo[kpaolkq`eoen[

�À�@rj`kq[o�l�`kslhsej`kql�_[p�m[oq`p�ekq`o`pp[_[p

Blh[]lo[o� ^lj� `jmo`c[_lo`pÃ� ekpqeqrenÇ`p� `_r^[qes[p� `
m[o^`eolp�pl^e[ep�m[o[�c[o[kqeo�nr`�lp�nr[_olp�k[^elk[ep�o`aheq[j
q[kql� [p� k`^`ppe_[_`p� _l� j`o^[_l� _`� qo[][hdl� ^ljl� lp
l]f`qeslp�_[�UDÀ
Poljls`o� eke^e[qes[p� ^`kqo[_[p�klp�jeco[kq`pÃ� qo[][hd[k_l�^lj
ONF�`�loc[kex[nÇ`p�^ljrkeq<oe[p�m[o[�_`p`kslhs`o�molco[j[p
_`�aloj[nEl�ek^hrpeslp�`�m`oplk[hex[_lpÀ



Sejmheae^[o� l� o`^lkd`^ej`kql� _[p� nr[heae^[nÇ`p� `� _[
[mo`k_ex[c`j� mouse[� [qo[sup� _`� a`oo[j`kq[p� ^ljl� l� Qr[_ol
Drolm`r� _`� Qr[heae^[nÇ`p� ¯DQE°� `� l� Drolm[ppÀ� @qo[sup� _`pq[p
a`oo[j`kq[pÃ� lp� mo`pq[_lo`p� _`� DEP� ml_`j� qlok[o� [p
nr[heae^[nÇ`p� k[^elk[ep� j[ep� a<^`ep� _`� ^ljmo``k_`o� `� j[ep
^ljm[o<s`epÀ� Pol^ro[� q[j]uj� [mle[o� [� jl]ehe_[_`
qo[kpaolkq`eoen[� _`� `pqr_[kq`p� `� qo[][hd[_lo`pÃ� ek^hrek_l
jeco[kq`pÃ� moljls`k_l� [� [mo`k_ex[c`j� [l� hlkcl� _[� se_[� `� l
_`p`kslhsej`kql�molaeppelk[h�`j�ql_[�[�Drolm[À
Ik^`kqes[o� [� rqehex[nEl� _`� je^ol^o`_`k^e[ep� m[o[� s[he_[o
^ljm`qwk^e[p� `pm`^�ae^[pÃ� `pm`^e[hj`kq`� m[o[� jeco[kq`p� ^lj
_ea`o`kq`p�m`o^roplp�`_r^[qeslpÀ

B@PÔTULO��

�À�M`hdlo[o�[�c[o[kqe[�_`�nr[he_[_`�`�[�jlkeqloex[nEl

@_lq[o�l�Sepq`j[�Drolm`r�_`�F[o[kqe[�_[�Qr[he_[_`�kl�Dkpekl�`
Eloj[nEl�Polaeppelk[ep�¯DQ@VDT°
Mlkeqloex[o�`�[s[he[o�o`crh[oj`kq`�lp�o`prhq[_lp�_[p�mlh�qe^[p�_`
DEP�rqehex[k_l�lp�m[o>j`qolp�_`� o`a`owk^e[�_lp� Ik_e^[_lo`p�_`
Ml_`okex[nEl�_l�DEP�_[�UDÀ

�À�E[^eheq[o�l�o`^lkd`^ej`kql�_`�^ljm`qwk^e[p�`�[�jl]ehe_[_`

�À�Iks`pqeo�kl�_`p`kslhsej`kql�_`�mola`pplo`p�`�aloj[_lo`p

Clq[o�lp�`_r^[_lo`p�_[p�^ljm`qwk^e[p�k`^`pp<oe[p�m[o[
jekepqo[o�aloj[nEl�ek^hrpes[�`�_`�[hq[�nr[he_[_`Ã�[hekd[_[�^lj
[p�moeloe_[_`p�_[�UDÃ�q[ep�^ljl�ek^hrpEl�`�_es`ope_[_`Ã
_eceq[hex[nEl�`�prpq`kq[]ehe_[_`À
C`p`kslhs`o� molco[j[p� _`� _`p`kslhsej`kql� molaeppelk[h
^lkq�krl� m[o[� aloj[_lo`p� _`� DEPÃ� `j� ^lkaloje_[_`� ^lj� [p
kloj[p�_[�UDÀ

�À�Meco[kq`p�`�cormlp�srhk`o<s`ep�^ljl�[hsl

Boe[o�m`o^roplp�m`oplk[hex[_lp�nr`�[]lo_`j�lp�_`p[aelp�éke^lp
`kao`kq[_lp� m`hlp� jeco[kq`pÃ� ek^hrek_l� ][oo`eo[p� hekcr�pqe^[pÃ
ekq`co[nEl�^rhqro[h�`�[s[he[nEl�_`�^ljm`qwk^e[pÀ
Ik^lomlo[o� molf`qlp� aek[k^e[_lp� m`h[� UD� m[o[� [mle[o� [� ek^hrpEl
_`�jeco[kq`p�`j�molco[j[p�_`�DEPÀ



B@PÔTULO��

Op�h�_`o`p�_l�`kpekl�molaeppelk[h�`�qu^ke^l�_`p`jm`kd[j�rj�m[m`h
ark_[j`kq[h� kl� _`p`kslhsej`kql� _`� `pqo[quce[p� m[o[� c[o[kqeo� nr`
ql_lp� lp� [hrklpÃ� ek_`m`k_`kq`j`kq`� _[� pr[� loec`j� lr
^[m[^e_[_`pÃ� q`kd[j� [^`ppl� [� rj[� `_r^[nEl� _`� nr[he_[_`À� Dpq[p
`pqo[quce[p� ek^hrpes[p� _`s`j� `ka[qex[o� l� _`p`kslhsej`kql� _`
mlh�qe^[pÃ�l�`kslhsej`kql�_[�^ljrke_[_`�`�[�ejmh`j`kq[nEl�mo<qe^[
m[o[� j`hdlo[o� [p� `pqo[quce[p� _`� ek^hrpEl� k[p� `p^lh[p� `� lrqolp
^lkq`uqlp�`_r^[qeslpÀ
Op� moek^�melp� p`crekq`p� o`mo`p`kq[j� `h`j`kqlp� o`h`s[kq`p� m[o[� l
mh[k`[j`kql� `� [� ejmh`j`kq[nEl� _`� `pqo[quce[p� ek^hrpes[p� `j
^lkq`uqlp�`_r^[qeslpÂ

C`a`k_`o�mlh�qe^[p�ek^hrpes[p�`j�[j]e`kq`p
`_r^[qeslp

I_`kqeae^[k_l�][oo`eo[p�@�ek^hrpEl
µ�`pp`k^e[h�[s[he[o�lp�_`p[aelp�`uepq`kq`p�[kq`p�j`pjl�_`�moljls`o
[� ek^hrpEl� ^rhqro[h� klp� [j]e`kq`p� `_r^[qeslpÀ� @p� ][oo`eo[p� @
`_r^[nEl� ek^hrpes[� ml_`j� p`o� a�pe^[pÃ� ^ljl� ekpq[h[nÇ`p
ek[^`pp�s`epÃ� lr� pepquje^[pÃ� ^ljl� ^roo�^rhlp� lr� mlh�qe^[p
q`k_`k^elp[pÀ� Op� h�_`o`p� _l� DEP� _`s`j� [s[he[o� jekr^elp[j`kq`
`pp`p�l]pq<^rhlp�m[o[�_`p`kslhs`o�plhrnÇ`p�`pm`^�ae^[p�`�`ae^[x`pÀ

R`^lhd[�_`�^lkqoe]rqlp�_[�^ljrke_[_`

O� `kslhsej`kql� _[� ^ljrke_[_`� u� seq[h� m[o[� ^oe[o� [j]e`kq`p� _`
[mo`k_ex[c`j�ek^hrpeslpÀ�Dkslhs`o�[hrklpÃ�m[epÃ�mola`pplo`p�`�lrqo[p
m[oq`p� ekq`o`pp[_[p� alok`^`� ekaloj[nÇ`p� s[help[p� pl]o`� [p� pr[p
k`^`ppe_[_`p�`�`um`oewk^e[pÀ�E`oo[j`kq[p�^ljl� eknruoeqlpÃ�cormlp
_`� _ep^rppElÃ� o`rkeÇ`p� mé]he^[p� `� ^ljeppÇ`p� _`� _es`ope_[_`
moljls`j�[�^lh[]lo[nEl�`�[fr_[j�[�jlh_[o�`pqo[quce[p�ek^hrpes[pÀ



B@PÔTULO��

C`p`kslhsej`kql�_`�mlh�qe^[p�`�^roo�^rhlp

@�`_r^[nEl�ek^hrpes[�^lj`n[�^lj�mlh�qe^[p�^h[o[p�`�^roo�^rhlp
`nreq[qeslpÀ�@p�mlh�qe^[p�_`s`j�_`aekeo�l�^ljmoljeppl�_[�ekpqeqrenEl
^lj�[�ek^hrpElÃ�ek^hrek_l�j`_e_[p�[kqe_ep^oejek[nElÃ�[_[mq[nÇ`p
m[o[�m`ppl[p�^lj�_`ae^ewk^e[�`�[mlel�[�cormlp�j[ocek[hex[_lpÀ�Op
^roo�^rhlp�_`s`j�ekq`co[o�m`opm`^qes[p�_es`op[p�`�moljls`o�l
m`kp[j`kql�^o�qe^l�`�[�^ljm`qwk^e[�^rhqro[hÀ

C`p`kslhsej`kql�molaeppelk[h�`�aloj[nEl
Op�`_r^[_lo`p�mo`^ep[j�_`�aloj[nEl�m[o[�^oe[o�[j]e`kq`p
ek^hrpeslpÀ�Op�molco[j[p�_`�_`p`kslhsej`kql�molaeppelk[h�_`s`j
[]lo_[o�[�^ljm`qwk^e[�^rhqro[hÃ�l�`kpekl�_ea`o`k^e[_l�`�lp�juql_lp
_`�`kpekl�ek^hrpeslpÀ�R`^roplp�`�[mlel�^lkq�krlp�c[o[kq`j�nr`�lp
`_r^[_lo`p�p`�j[kq`kd[j�ekaloj[_lp�pl]o`�[p�j`hdlo`p�mo<qe^[p�`
[p�q`k_wk^e[p�`j`oc`kq`pÀ



B@PÔTULO� �

Boe[ k_l �` pqor qr o[ p�_` �[ ml el
@� ek^hr pEl � pr pq̀ kq<s` h� ò nr ` o� ` pqor qr o[ p� _` _ê [ _[ pÃ� ^l j l
^l l o_` k[ _l ò p� _` � ek^hr pEl Ã� ò pml kp<s` ep� m̀ h[ � _es` ope_[ _` � `
^` kqol p� _` � ò ^r opl pÀ� @� j ` kql oe[ � ` kqò � m[ ò pÃ� [ qese_[ _` p
` uqo[ ^r ooê r h[ ò p� ek^hr pes[ p� ` � ar knÇ̀ p� _` � [ ml el � ` pm̀ ^e[ hex[ _[ p
al ok` ^` j �ò ^r opl p�m[ o[ �[ fr _[ o�l p�[ hr kl p�[ �mol pm̀ o[ oÀ

Ij mh̀ j ` kq[ nEl �_` �mo<qê [ p�ek^hr pes[ p
Pol j l s` k_l � r j [ � ^r hqr o[ � ek^hr pes[ Â� Pol j l s[ � l � ò pm̀ eql � ` � l
p` kqej ` kql � _` � m̀ oq̀ k^ej ` kql � ml o� j ` el � _` � t l ogpdl mp� pl ] ò
_es` ope_[ _` Ã� ` s` kql p� ^r hqr o[ ep� ` � ^[ j m[ kd[ p� ek^hr pes[ pÀ� Ikê e[ qes[ p
he_` o[ _[ p� ml o� ` pqr _[ kq̀ p� ` � ^hr ] ` p� _` � _es` ope_[ _` � ek^` kqes[ j � [
m[ oqê em[ nEl �[ qes[ �k[ �^oe[ nEl �_` �[ j ] è kq̀ p�` nr eq[ qesl pÀ

Ml keql oex[ nEl � ^l kqœkr [ � ` � à ` _] [ ^gÂ� @s[ hè � ò cr h[ oj ` kq̀ � [ p
` pqo[ quce[ p�_` �ek^hr pEl �^l j �à oo[ j ` kq[ p�^l j l �eknr uoeql p�` �j uqoê [ p
_` � _` p` j m̀ kdl À� O� à ` _] [ ^g� _l p� [ hr kl pÃ� m[ ep� ` � ar k^el k<oel p
c[ o[ kq̀ � [ � j ` hdl oe[ �^l kqœkr [ � ` � l � [ hekd[ j ` kql �^l j � [ p�k` ^` ppe_[ _` p
_[ �^l j r ke_[ _` À



B@PÔTULO� �

For ml p�_` �qo[ ] [ hdl �_l �Dpm[ nl �Dr ol m̀ r �_[ �D_r ^[ nEl Â
P[ o[ �[ fr _[ o�k[ �ekq̀ co[ nEl �_` �ò ar ce[ _l p�` �j eco[ kq̀ pÃ�[ �Bl j eppEl
a[ ^eheq[ �l �ekq̀ ô >j ] el �_` �] l [ p�mo<qê [ p�` kqò �l p�Dpq[ _l pçM` j ] ol p�_[
UD�[ qo[ sup�_` �[ qese_[ _` p�_` �[ mò k_ex[ c` j �j éqr [ �nr ` �[ ] o[ kc` j
_eà ò kq̀ p�q̀ j [ p�` �kœs` ep�_` �` kpekl �¯_` p_` �[ �eka>k^e[ �[ qu�@
` _r ^[ nEl �_` �[ _r hql p°À

V[ he_[ nEl �_` �^l j m̀ qwk^e[ p�m[ o[ �ò ar ce[ _l p�` �j eco[ kq̀ p�k[
Nl or ` c[ Â

Ik^hr e�j ` _e_[ p�ql j [ _[ p�m[ o[ �[ ^` h̀ o[ o�l �j [ m̀ [ j ` kql �` �[ �s[ he_[ nEl
_[ p�[ mqe_Ç̀ p�` �^l j m̀ qwk^e[ p�_l p�ò ar ce[ _l p�` �l r qol p�ej eco[ kq̀ pÀ

Dp^l h[ p�m[ o[ �[ �Ik^hr pEl Â�

Dpq̀ �mol f̀ ql �mol j l s` �[ �` _r ^[ nEl �ek^hr pes[ �_` �^oe[ kn[ p�j eco[ kq̀ pÀ
A[ p` e[ çp` �kl p�moek^œmel p�_[ �` _r ^[ nEl �ek^hr pes[ �` �kl �` ksl hsej ` kql
_` �ql _[ �[ �` p^l h[ À

Dpqr _l p�_` �^[ pl �l r �` u` j mhl p

Dpqr _l p� _` � ^[ pl � pl ] ò � ek^hr pEl � ` _r ^[ ^el k[ h� ml _` j � l à ò ^` o
ekpecdqp� ` � j l _` hl p� m[ o[ � [ � ^oe[ nEl � _` � [ j ] è kq̀ p� _` � [ mò k_ex[ c` j
j [ ep� ek^hr pesl pÃ� p` osek_l � ^l j l � ` ù j mhl p� _` � à oo[ j ` kq[ p� `
[ ] l o_[ c` kp� ` aê [ x` p� k` pp[ � <ò [ À� N` pp` � p` kqe_l Ã� [ p� p` cr ekq̀ p
j ` hdl ò p� mo<qê [ p� ` � ` pqr _l p� _` � ^[ pl � ml _` j � [ fr _[ o� l p� hœ_` ò p� _`
DEP�[ �ek^l oml o[ o�ml hœqê [ p�ek^hr pes[ p�kl p�[ j ] è kq̀ p�` _r ^[ ^el k[ epÂ
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@�ej ml oq>k^e[ �_[ �ek^hr pEl �` �ah̀ ue] ehe_[ _` �kl p�pepq̀ j [ p�_` �DEP
m[ o[ �he_[ o�^l j �] [ oò eo[ p�^l j l �hej eq[ nÇ̀ p�hekcr œpqê [ p�` �_`
ò ^r opl pÀ

R` pr j l �` �ò ah̀ uEl

Dpq̀ � ^[ mœqr hl � ` ka[ qex[ � l � m[ m̀ h� _l p� pepq̀ j [ p� _` � D_r ^[ nEl � `
El oj [ nEl � Pol aeppel k[ h� ¯DEP°� k[ � mol j l nEl � _[ � ^l ` pEl � pl ^e[ h� ` � _l
^ò p^ej ` kql � ` ^l k¾j ê l Ã� [ l � j ` pj l � q̀ j ml � nr ` � [ ] l o_[ � [ p� h[ ^r k[ p
_` �^l j m̀ qwk^e[ p�` �[ �ekq̀ co[ nEl �kl � j ` ô [ _l �_` �qo[ ] [ hdl À�Dumhl o[ � l
[ hekd[ j ` kql � _l p� nr [ _ol p� k[ ^el k[ ep� _` � DEP� ^l j � [ p� ml hœqê [ p
` r ol m̀ e[ p� _` � ` _r ^[ nEl Ã� m[ oqê r h[ oj ` kq̀ � m[ o[ � j eco[ kq̀ p� ` � cor ml p
sr hk` o<s` epÀ
Op�moek^em[ ep�_` pq[ nr ` p�ek^hr ` j Â

M` _e_[ p�mo<qê [ p�` �` pqo[ quce[ p�m[ o[ �[ hekd[ o�l p�mol co[ j [ p�_`
al oj [ nEl �@p�ml hœqê [ p�` r ol m̀ e[ pÃ�q[ ep�^l j l �ò al on[ o�[
^l h[ ] l o[ nEl �qo[ kpaol kq̀ eoen[ Ã�[ _l q[ o�l p�nr [ _ol p�ml hœqê l p�` �[ p
l oè kq[ nÇ̀ p�_[ �UDÃ�` ksl hs` o�[ p�m[ oq̀ p�ekq̀ ò pp[ _[ pÃ�mol j l s` o�l
_` p` ksl hsej ` kql �mol aeppel k[ hÃ�a[ ^eheq[ o�l �ò ^l kd` ^ej ` kql �_[ p
^l j m̀ qwk^e[ p�` �[ _[ mq[ o�l p�mol co[ j [ p�_` �al oj [ nEl �@p
k` ^` ppe_[ _` p�` pm̀ ^œaê [ p�_l �mé] hê l ç[ hsl À

Poek^œmel p�m[ o[ �l �mh[ k` [ j ` kql �` �ej mh̀ j ` kq[ nEl �_` �` pqo[ quce[ p
ek^hr pes[ p�` j �^l kq̀ uql p�` _r ^[ qesl p

Dù j mhl p�mo<qê l p�_` �ek^hr pEl �` _r ^[ ^el k[ h�nr ` �al ok` ^` j
ekpecdqp�` �j l _` hl p�m[ o[ �[ �^oe[ nEl �_` �[ j ] è kq̀ p�_`
[ mò k_ex[ c` j �j [ ep�ek^hr pesl pÃ�^l j l �` ù j mhl p�_` �à oo[ j ` kq[ p�`
[ ] l o_[ c` kp�` aê [ x` p�k` pq[ �<ò [ À
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Bl j mò ` k_` o�[ p�] [ oò eo[ pÂ�Qr [ ep�pEl �[ hcr kp�_l p�_` p[ ael p
^l j r kp�nr ` �l p�j eco[ kq̀ p�` kaò kq[ j �kl �[ ^` ppl �[ l �` kpekl
mol aeppel k[ h�` �^l j l �ml _` j �p` o�ò pl hse_l pË

@hekd[ j ` kql �_[ p�ml hœqê [ pÂ�Bl j l �u�nr ` �[ p�ml hœqê [ p�_[ �UDÃ�^l j l
[ �@c` k_[ �Dr ol m̀ e[ �_` �Bl j m̀ qwk^e[ pÃ�ekahr ` k^e[ j �[ p
[ ] l o_[ c` kp�k[ ^el k[ ep�@�` _r ^[ nEl �` �al oj [ nEl Ë

P[ m̀ h�_l p�` _r ^[ _l ò pÂ�Dj �nr ` �^l j m̀ qwk^e[ p�l r �al oj [ nEl
` pm̀ ^œaê [ p�_` s` j �l p�` _r ^[ _l ò p�_l �DEP�p` �^l k^` kqo[ o�m[ o[
mol j l s` o�[ j ] è kq̀ p�_` �[ mò k_ex[ c` j �ek^hr pesl pË

Dksl hsej ` kql �_[ �^l j r ke_[ _` Â�Bl j l �u�nr ` �l �` ksl hsej ` kql �_[
^l j r ke_[ _` �ml _` �[ r j ` kq[ o�[ �ek^hr pEl �` �[ �` aê <^e[ �_l p
mol co[ j [ p�_` �DEPË

Dpqr _l p�_` �^[ pl Â�R̀ aheq[ �pl ] ò �r j �_l p�` pqr _l p�_` �^[ pl
[ mò p` kq[ _l p�¯ml o�` ù j mhl Ã�C` peck�Ukes` op[ h�m[ o[ �[
@mò k_ex[ c` j �l r �V[ he_[ nEl �_` �Bl j m̀ qwk^e[ p�k[ �Nl or ` c[ °À

�Qr ` �henÇ̀ p�ml _` j �p` o�[ mhê [ _[ p�[ l �p` r �^l kq̀ uql �` _r ^[ qesl
hl ^[ hË

Qr ` pqÇ̀ p�m[ o[ �ò ah̀ uEl �_l p�[ hr kl pÂ
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�À�Koep^dh̀ oÃ�MÀÃ�Pl t ` hhÃ�JÀ�JÀ�WÀÃ�¦ �PeqçT̀ k�B[ q̀ Ã�IÀ�MÀ�¯� � � � °À�Wd[ q�ep�j ` [ kq
] v�ek^hr pel kË�Ok�qd` �` aà ^qp�l a�_eaà ò kq�_` aekeqel kp�l k�[ qqeqr _` p�ql t [ o_
ek^hr pes` �` _r ^[ qel kÀ�Dr ol m̀ [ k�Jl r ok[ h�l a�Sm̀ ^e[ h�N` ` _p�D_r ^[ qel kÃ�� � �̄ °Ã
� � � ê� � � À�dqqmpÂ��_l eÀl oc�� � À� � � � �� � � � � � � � À� � � � À� � � � � � �

R` à owk^e[ p�Ae] hel co<aê [ p

� À�UNDSBOÀ�¯� � � � °À�Td` �S[ h[ j [ k^[ �Sq[ q̀ j ` kq�[ k_�Eo[ j ` t l og�al o�@̂ qel k
l k�Sm̀ ^e[ h�N` ` _p�D_r ^[ qel kÀ�S[ h[ j [ k^[ Ã�Sm[ ekÀ�P[ oepÃ�Eo[ k^` Â�UNDSBOÀ

� À�Eò eò Ã�SÀÃ�¦ �Bup[ oÃ�MÀ�¯� � � � °À�Ik^hr pes` �e_` [ hp�ek^hr pes` �mo[ ^qê ` pÂ�dl t �a[ o�ep�[
_ò [ j �aol j �ò [ heqvË�Ees` �^l j m[ o[ qes` �^[ p` �pqr _è pÀ�Dr ol m̀ [ k�Jl r ok[ h�l a�Sm̀ ^e[ h
N` ` _p�D_r ^[ qel kÃ�� � �̄ °Ã�� � �ê� � � À�dqqmpÂ��_l eÀl oc�� � À� � � � �� � � � � � � � � � � � � � � � � � �

� À�A` ok[ _çB[ s` ol Ã�OÀÃ�Néoe[ �Lh̀ sl q�B[ hs` qÃ�¦ �Ikq̀ ^dl m̀ k�¯Eeoj À�¯� � � � °À�N` t
P` _[ cl cê [ h�Bd[ hh̀ kc` p�ek�qd` �� � pq�B` kqr ov�Â�Bl kqoe] r qel kp�l a�R̀ p` [ ô d�ek
D_r ^[ qel kÀ�Ikq̀ ^dl m̀ k�dqqmpÂ��_l eÀl oc�� � À� � � � �ekq̀ ^dl m̀ kÀ� � � � �

� À�Seml pÃ�YÀÃ�A[ qqepqeÃ�AÀÃ�¦ �Foej j Ã�KÀ�¯� � � � °À�@̂ dè sekc�qo[ kpal oj [ qes`
pr pq[ ek[ ] eheqv�h̀ [ okekcÂ�` kc[ cekc�d` [ _Ã�d[ k_p�[ k_�d` [ oqÀ�Ikq̀ ok[ qel k[ h�Jl r ok[ h�l a
Sr pq[ ek[ ] eheqv�ek�Hecd` o�D_r ^[ qel kÃ�� �̄ °Ã�� � ê� � À
dqqmpÂ��t t t À̀ j ` o[ h_À̂l j �ekpecdq�^l kq̀ kq�_l e�� � À� � � � �� � � � � � � � � � � � � � � � � �ar hh�d
qj h

� À�J[ o_ek` xÃ�MÀ�JÀÃ�¦ �N[ qese_[ _Ã�LÀ�RÀ�¯� � � � °À�Td` �@_s[ kq[ c` p�[ k_�Bd[ hh̀ kc` p�l a
Ik^hr pes` �D_r ^[ qel kÂ�Sqoesekc�al o�Dnr eqv�ek�qd` �^h[ ppol l j À�Sd[ kh[ u�Ikq̀ ok[ qel k[ h
Jl r ok[ h�l a�D_r ^[ qel kÃ�� � �̄ °Ã�� � ê� � À�dqqmpÂ��_l eÀl oc�� � À� � � � � �` _r ^[ qel kÀs� � e� À� � � �

� À�Oj [ kl semÃ�VÀÃ�¦ �L[ kch̀ vÃ�@À�¯� � � � °À�@ppej eh[ qel kÃ�Ikq̀ c
o[ qel k�l o�Ik^hr pel kË�@�Ce[ h̀ ^qê [ h�P` opm̀ ^qes` �l k�qd` �Ooc[ kex[ qel k[ h
Sl ^e[ hex[ qel k�l a�Meco[ kqpÀ�Jl r ok[ h�l a�M[ k[ c` j ` kq�Iknr eovÃ�� � �̄ °Ã�� � ç� � À
dqqmpÂ��fl r ok[ hpÀp[ c` mr ] À̂l j �_l e�� � À� � � � �� � � � � � � � � � � � � � � � �

� À�Ll r cdÃ�OÀÃ�A[ o] ` h̀ qÃ�VÀ�[ k_�Nf` oeÃ�SÀ�¯� � � � °�Ik^hr pel k�[ k_�` u^hr pel k�ek
dr j [ keq[ oe[ k�[ ^qel kÂ�aek_ekcp�aol j �[ �qdò ` çv` [ o�pqr _vÀ�HPF�ò ml oqÀ�Ll k_l kÂ�OCI
t t t Àl _eÀl oc�` k�mr ] hê [ qel kp�ek^hr pel kç[ k_ç̀ û hr pel kçekçdr j [ keq[ oe[ kç[ ^qel kç
aek_ekcpçaol j ç[ çqdò ` çv` [ oçpqr _v

� À�To[ kÃ�LÀÃ�¦ �Nvh[ k_Ã�BÀ�¯� � � � °À�Ikq̀ ok[ qel k[ h�Vl ^[ qel k[ h�D_r ^[ qel k�[ k_�To[ ekekc
ç�qd` �Meco[ qel k�[ k_�L` [ okekc�j euÀ�@r pqo[ he[ k�Jl r ok[ h�l a�@_r hq�L` [ okekcÃ�� � �̄ °Ã�� ê
� �À�dqqmÂ��_ol À_` [ gekÀ̀_r À[ r �` p` os�CUÂ� � � � � � � � �qo[ kçekq̀ ok[ qel k[ hsl ^[ qel k[ hç
� � � �Àm_a

� � À�Td` �^l kqoe] r qel k�l a�j eco[ qel k�ql �ò cel k[ h�_` s` hl mj ` kqÀ� �̄ � � � °À�Ik�ODBC
ò cel k[ h�_` s` hl mj ` kq�pqr _è pÀ

� � À�V[ k�Ml hÃ�BÀÃ�¦ �C` �V[ hgÃ�HÀ�¯� � � � °À�Meco[ qel k�[ k_�ej j eco[ kqp�ek�Dr ol m̀ Â�[
depql oê [ h�[ k_�_` j l co[ mdê �m̀ opm̀ ^qes` À�Ik�IMISBOD�ò p` [ ô d�p` oè p�¯mmÀ�� �ê
� � °À�dqqmpÂ��hekgÀpmoekc` oÀ̂l j �^d[ mq̀ o�� � À� � � � �� � � ç� ç� � � ç� � � � � ç� � �



Bl k^` nEl �_` �Pol co[ j [ p
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C` pk` sl hse_l �ml oÂ��Hr j ` o[ �S[ fe_
M` [ qd�P[ oqk` opdem

Ikqol _r nEl �` �l ] f` qesl p

@� ^oe[ nEl � _` � mol co[ j [ p� _` � al oj [ nEl � ek^hr pesl p� ql okl r çp` � kEl
[ m̀ k[ p� r j � l ] f̀ qesl Ã� j [ p� r j [ � k` ^` ppe_[ _` Ã� @� j ` _e_[ � nr ` � [
pl ^è _[ _` � ` r ol m̀ e[ � p` � ql ok[ � ^[ _[ � s` x� j [ ep� _es` opeaê [ _[ À� N` pq̀
^[ mœqr hl Ã� ` umhl o[ ò j l p� l � _` p` ksl hsej ` kql � _` � mol co[ j [ p� _`
al oj [ nEl � nr ` � [ q̀ k_` j � [ � ql _l p� l p� [ hr kl pÃ� ^l j � al ^l � m[ oqê r h[ o� kl
[ ml el � [ l p� nr ` � qwj � l oec` j � j eco[ kq̀ À� T[ j ] uj � ^l kpe_` o[ ò j l p� l p
moek^œmel p� ar k_[ j ` kq[ ep� _[ � ` _r ^[ nEl � ek^hr pes[ Ã� ` pqo[ quce[ p� m[ o[
[ q̀ k_` o� @p� k` ^` ppe_[ _` p� j r hqea[ ^` q[ _[ p� _` � [ hr kl p� _es` opl p� `
j uql _l p� m[ o[ � ^oe[ oÃ� ej mh̀ j ` kq[ o� ` � [ s[ he[ o� mol co[ j [ p� _` � al oj [ nEl
ek^hr pesl p� ` aê [ x` pÀ� Dpq̀ � ^[ mœqr hl � q̀ j � ^l j l � l ] f̀ qesl � [ fr _[ o
` _r ^[ _l ò p�` �al oj [ _l ò p�[ �^l j mò ` k_` o�l p�moek^œmel p�_[ �` _r ^[ nEl
ek^hr pes[ � ` � al ok` ^` o� ` pqo[ quce[ p� mo<qê [ p� m[ o[ � [ q̀ k_` o� @p� _es` op[ p
k` ^` ppe_[ _` p� _l p� [ hr kl pÀ� @] l o_[ � ^l j l � _` p` ksl hs` o� ^l kq̀ é_l p� `
j [ q̀ oe[ ep� _e_<qê l p� ek^hr pesl pÃ� ej mh̀ j ` kq[ o� ` pqo[ quce[ p� _` � ` kpekl
` aê [ x` p�` � [ s[ he[ o�mol co[ j [ p�ek^hr pesl pÀ�@l �aek[ hÃ�l p�h̀ eql ò p�` pq[ oEl
mò m[ o[ _l p� m[ o[ � ^oe[ o� ` um̀ oewk^e[ p� _` � [ mò k_ex[ c` j � ej m[ ^q[ kq̀ p
nr ` � mol j l s[ j � [ � ek^hr pEl � ` � l � pr ^` ppl � _` � ql _l p� l p� [ hr kl p� kl p
pepq̀ j [ p�_` �D_r ^[ nEl �` �El oj [ nEl �Pol aeppel k[ h�¯DEP°�_[ �Dr ol m[ À



@�` _r ^[ nEl �ek^hr pes[ �] [ p` e[ çp` �` j �j r eq[ p�e_` e[ p�ej ml oq[ kq̀ p�_` �` pm̀ ^e[ hepq[ p
nr ` �` pqr _[ j �^l j l �[ p�m̀ ppl [ p�[ mò k_` j À�Dpp[ p�e_` e[ p�[ fr _[ j çkl p�[
^l j mò ` k_` o�ml o�nr ` �u�ej ml oq[ kq̀ �ek^hr eo�ql _l p�k[ p�kl pp[ p�p[ h[ p�_` �[ r h[ �`
^l j l �ml _` j l p�a[ xwçhl �] ` j À
Vvcl qpgv� �̄ � � � °� ` kpekl r çkl p� nr ` � [ � [ mò k_ex[ c` j � l ^l oò � j ` hdl o� nr [ k_l
ekq̀ o[ cej l p� ^l j � l r qo[ p� m̀ ppl [ pÀ� Dh̀ � [ ^ò _eq[ s[ � nr ` � [ mò k_` j l p
^l ks` op[ k_l � ` � qo[ ] [ hd[ k_l � ^l j � [ p� m̀ ppl [ p� [ l � kl ppl � ò _l oÃ� ` pm̀ ^e[ hj ` kq̀
[ nr ` h[ p�nr ` � p[ ] ` j � r j �ml r ^l � j [ ep�_l � nr ` � k¾pÀ�Dpq[ � e_` e[ � [ ml e[ � l � qo[ ] [ hdl
` j � cor ml � ` � [ � qr ql oe[ � ` kqò � m[ ò p� k[ p� p[ h[ p� _` � [ r h[ À� F[ o_k` o� �̄ � � � °� j l pqol r
nr ` �[ p�m̀ ppl [ p�pEl �ekq̀ hec` kq̀ p�_` �_eà ò kq̀ p�j [ k` eo[ pÃ�kEl �[ m̀ k[ p�_` �r j [ À
Dh̀ � _epp` � nr ` � ` uepq̀ j � j r eql p� qeml p� _` � ekq̀ hecwk^e[ Ã� ^l j l � p` o� ] l j � ^l j
m[ h[ so[ pÃ� kéj ` ol pÃ� j épê [ � l r � ^l j mò ` k_` o� l p� l r qol pÀ� Ipql � peckeaê [ � nr ` � l p
mol à ppl ò p� _` s` j � r p[ o� _eà ò kq̀ p� j [ k` eo[ p� _` � ` kpek[ o� ` � _` eu[ o� l p� [ hr kl p
j l pqo[ ò j �l �nr ` �[ mò k_` o[ j �_` �s<oe[ p�j [ k` eo[ pÀ

C` � [ ^l o_l � ^l j � Rl p` � ` � M` v` o� �̄ � � � °Ã� u� ej ml oq[ kq̀ � m̀ opl k[ hex[ o� [ p� [ r h[ p
m[ o[ � nr ` � ar k^el k` j � m[ o[ � ql _l pÃ� ek_` m̀ k_` kq̀ j ` kq̀ � _[ � j ` hdl o� al oj [ � _`
[ mò k_ex[ c` j � _` � ^[ _[ � r j À� Dh̀ p� ^d[ j [ j � eppl � _` � C` peck� Ukes` op[ h� m[ o[
@mò k_ex[ c` j À�To[ q[ çp` �_` �mol f̀ q[ o�` �j ekepqo[ o�l �^r ooœ̂r hl �_` �[ ^l o_l �^l j �[ p
k` ^` ppe_[ _` pÃ� ekq̀ ò pp` p� ` � kœs` h� _` � d[ ] ehe_[ _` p� _` � ^[ _[ � [ hr kl À� Ippl � ml _`
peckeaê [ o� l � r pl � _` � ej [ c` kpÃ� sœ_` l p� ` � [ qese_[ _` p� mo<qê [ pÃ� ` � kEl � [ m̀ k[ p
hesol pÀ� Aol kà k] ò kk` o� �̄ � � � °� h̀ j ] ol r çkl p� nr ` � [ � a[ j œhe[ Ã� [ � ` p^l h[ � ` � [
^l j r ke_[ _` � _` � r j [ � m̀ ppl [ � _` p` j m̀ kd[ j � r j � m[ m̀ h� ej ml oq[ kq̀ � k[ � pr [
[ mò k_ex[ c` j À�Dh̀ �_epp` �nr ` �mò ^ep[ j l p�_` � m̀ kp[ o� ` j � ql _[ p� ` pq[ p�m[ oq̀ p
_[ � se_[ � _` � r j � [ hr kl � m[ o[ � ^l j mò ` k_` o� ^l j l � ` h̀ � [ mò k_` � j ` hdl oÀ� Ipql
peckeaê [ � qo[ ] [ hd[ o� ^l j � [ p� a[ j œhe[ p� ` � [ p� ^l j r ke_[ _` p� m[ o[ � [ ml e[ o� [
[ mò k_ex[ c` j �_l p�[ hr kl pÀ
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Er k_[ j ` kql p�T` ¾oê l p



Or qol p� eks` pqec[ _l ò p� nr ` � p` � ] [ p` [ o[ j � kl � qo[ ] [ hdl � _` � Vvcl qpgv
_` j l kpqo[ o[ j � [ � ej ml oq>k^e[ � _[ � ^r hqr o[ � k[ � [ mò k_ex[ c` j � ¯L[ kql haÃ
� � � � °À�S` cr k_l �` h̀ pÃ�l �kl ppl �^l kq̀ uql �^r hqr o[ h�j l h_[ �[ �al oj [ �^l j l
m̀ kp[ j l p� ` � [ mò k_` j l pÀ� Ippl � peckeaê [ � nr ` � l p�mol à ppl ò p� _` s` j
ò pm̀ eq[ o� ` � r qehex[ o� l � ^l kd` ^ej ` kql � ^r hqr o[ h� _l p� [ hr kl p� k[ p� pr [ p
[ r h[ pÀ
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Op� O] f̀ qesl p� _` � C` p` ksl hsej ` kql � Sr pq̀ kq<s` h� ¯OCS°� ] [ p` e[ j çp` � kl p
[ kq̀ oel ò p� O] f̀ qesl p� _` � C` p` ksl hsej ` kql � _l � Mehukel � ¯OCM°� ` � sep[ j � c[ o[ kqeo
r j [ � ` _r ^[ nEl � ek^hr pes[ � ` � ` nr eq[ qes[ � m[ o[ � ql _l pÀ� O� OCS� � � [ m̀ h[ � [ l p� m[ œp` p
m[ o[ � nr ` � mol ml ô el k` j � r j [ � ` _r ^[ nEl � _` � nr [ he_[ _` � ` � mol j l s[ j
l ml oqr ke_[ _` p� _` � [ mò k_ex[ c` j � [ l � hl kcl � _[ � se_[ À� O� Qr [ _ol � _` � @nEl
D_r ^[ nEl � � � � � � al e� [ _l q[ _l � chl ] [ hj ` kq̀ � m[ o[ � [ ml e[ o� l � mol cò ppl � k[
^l kp` ^r nEl �_l �OCS�� Ã�` ka[ qex[ k_l �[ �k` ^` ppe_[ _` �_` �[ ] l o_[ o�ql _[ p�[ p�al oj [ p
_` � ` û hr pEl � ` � j [ ocek[ hex[ nEl Ã� m[ oqê r h[ oj ` kq̀ � ` j � q̀ oj l p� _` � [ ^` ppl Ã
m[ oqê em[ nEl �` �ò pr hq[ _l p�_` �[ mò k_ex[ c` j À�P` q̀ opÃ� �̄ � � � °

Tl _[ p� ` pp[ p� e_` e[ p� fr kq[ p� [ fr _[ j � l p� mol à ppl ò p� [ � ^oe[ o� p[ h[ p� _`
[ r h[ � l k_` �ql _l p�ml _` j � [ mò k_` o�] ` j Ã�ek_` m̀ k_` kq̀ j ` kq̀ �_[ �pr [
l oec` j � l r �d[ ] ehe_[ _` pÀ�Dh[ p� j l pqo[ j çkl p�nr ` � [ � ` _r ^[ nEl �ek^hr pes[
kEl � p` � ò pr j ` � [ � q̀ o� ql _l p� k[ � j ` pj [ � p[ h[ Ã� j [ p� pej � [ � s[ hl oex[ o� [ p
al oj [ p�ékê [ p�_` �[ mò k_ex[ c` j �` �m̀ kp[ j ` kql �_` �^[ _[ �m̀ ppl [ À



@�` _r ^[ nEl �ek^hr pes[ �] [ p` e[ çp` �k[ �^ò kn[ �ar k_[ j ` kq[ h�_` �nr ` �ql _l p
l p� [ hr kl pÃ� ek_` m̀ k_` kq̀ j ` kq̀ � _[ � pr [ � l oec` j Ã� ^[ m[ ^e_[ _` p� l r
^eô r kpq>k^e[ pÃ� _` s` j � q̀ o� l ml oqr ke_[ _` p� ecr [ ep� _` � [ mò k_` oÃ
m[ oqê em[ o� ` � q̀ o� pr ^` ppl � ` j � ^l kq̀ uql p� ` _r ^[ qesl p� ¯UNDSBOÃ� � � � � °À
@p� [ ] l o_[ c` kp� ` _r ^[ qes[ p� qo[ _ê el k[ ep� j r eq[ p� s` x` p� aê [ j � [ nr uj
_l � ` pm̀ o[ _l � nr [ k_l � p` � qo[ ] [ hd[ � ^l j � mol aeppel k[ ep� [ _r hql p� nr `
qo[ x` j � ^l kpecl � ` um̀ oewk^e[ p� _` � se_[ � oê [ pÃ� m̀ opm̀ qes[ p� _es` op[ p� `
k` ^` ppe_[ _` p� _` � [ mò k_ex[ c` j � ` pm̀ ^œaê [ pÀ� R̀ ^l kd` ^` o� ` pq[ p
^[ o[ ^q̀ oœpqê [ p�ékê [ p�ml _` �qo[ kpal oj [ o� [ �al oj [ nEl �_` � r j � ò nr epeql
j r k_[ kl �kr j [ � à oo[ j ` kq[ �ml _` ol p[ �m[ o[ � l �^ò p^ej ` kql �m̀ ppl [ h�`
l oc[ kex[ ^el k[ hÀ�Dpq̀ p�moek^œmel p� l oè kq[ j � l p� ` _r ^[ _l ò p�k[ �^oe[ nEl
_` � [ j ] è kq̀ p� _` � [ mò k_ex[ c` j � nr ` � kEl � p¾� [ ^l j l _[ j � [
_es` ope_[ _` Ã� j [ p�q[ j ] uj � [ � [ mol s` eq[ j � [ qes[ j ` kq̀ �^l j l � r j �ml kql
al oq̀ � kl � mol ^` ppl � ` _r ^[ qesl À� @l � [ _` oeo� [ � ` pq̀ p� moek^œmel pÃ� l p
al oj [ _l ò p� ml _` j � ^oe[ o� ` um̀ oewk^e[ p� _` � [ mò k_ex[ c` j � j [ ep
` nr eq[ qes[ pÃ�ò pml kpes[ p�` �` aê [ x` p�m[ o[ �ql _l p�l p�[ hr kl pÀ

Op� [ hr kl p� [ _r hql p� pEl � [ r ql _eoece_l p� ` � j l qes[ _l p� ml o� ] ` k` aœ̂el p
^h[ ol p� ` � q[ kcœs` ep� ¯Ces` opel Ã� � � � � °À� Dh̀ p� p` � ` ksl hs` j � j [ ep
mol ar k_[ j ` kq̀ � nr [ k_l � l p� mol co[ j [ p� _` � al oj [ nEl � j l pqo[ j � s[ hl o
_eò ql �m[ o[ �l �p` r �qo[ ] [ hdl �` �^ò p^ej ` kql �m̀ ppl [ hÀ�O�p` cò _l �u�a[ x` o
^l j � nr ` � l � mol ^` ppl � _` � [ mò k_ex[ c` j � m[ ò n[ � ò h̀ s[ kq̀ � `
peckeaê [ qesl Ã�^l j �[ p�` q[ m[ p�ekê e[ ep�mol f̀ q[ _[ p�m[ o[ �p` ò j �pej mh̀ p�`
^l kse_[ qes[ pÀ

B@PÔTULO� �

Poek^œmel p�_[ �D_r ^[ nEl �Ik^hr pes[

@p� ` um̀ oewk^e[ p� _` � se_[ � [ kq̀ oel ò p� j l h_[ j
peckeaê [ qes[ j ` kq̀ � [ � al oj [ � ^l j l � l p� [ _r hql p
[ mò k_` j À� Dj ] l o[ � eppl � ml pp[ � [ ^` h̀ o[ o� [
^l j mò ` kpEl Ã� q[ j ] uj � qo[ x� ml q̀ k^e[ ep
mò ^l k^` eql pÀ�Uj [ �al oj [ nEl � ` aê [ x� ò ^l kd` ^`
` pp[ p� ` um̀ oewk^e[ pÃ� ek^l oml o[ k_l � j uql _l p
m[ o[ � [ fr _[ o� l p� [ hr kl p� [ � ` u[ j ek[ o� ^oeqê [ j ` kq̀
[ p�pr [ p�m̀ opm̀ qes[ p�` uepq̀ kq̀ p�¯Ces` opel Ã�� � � � °À
O� ` pq[ ] ` h̀ ^ej ` kql � _` � j ` q[ p� ql ok[ çp` � ^or ^e[ hÃ
^l j � à oo[ j ` kq[ p� ` � ekal oj [ nÇ̀ p� _` � [ ml el � nr `
^l k` ^q[ j � [ � [ mò k_ex[ c` j � [ l p� ò pr hq[ _l p� _l
j r k_l �ò [ hÀ



@�mo[ qê e_[ _` �u�ar k_[ j ` kq[ h�m[ o[ � [ hr kl p� [ _r hql pÀ�Dh̀ p� q̀ k_` j � [ �mò à oeo
[ ] l o_[ c` kp� _` � ò pl hr nEl � _` � mol ] h̀ j [ p� ` � al oj [ nÇ̀ p� nr ` � ml pp[ j � p` o
ej ` _e[ q[ j ` kq̀ � [ mhê [ _[ p� kl � p` r � [ j ] è kq̀ � _` � qo[ ] [ hdl � ¯Ces` opel Ã� � � � � °À
Ippl � peckeaê [ � r p[ o� j uql _l p� ekq̀ o[ qesl pÃ� ^l j l � ` pqr _l p� _` � ^[ pl Ã
pej r h[ nÇ̀ p� ` � ` ù ô œ̂el p� ò ah̀ uesl pÃ� nr ` � m̀ oj eq̀ j � [ l p� [ hr kl p� ^l k` ^q[ o
kl sl p� ^l kd` ^ej ` kql p� ^l j � [ p� pr [ p� ^l j m̀ qwk^e[ p� ` � ` um̀ oewk^e[ p
` uepq̀ kq̀ pÀ� @� [ mò k_ex[ c` j � _` s` � p` o� sepq[ � ^l j l � r j [ � à oo[ j ` kq[ � _`
j ` hdl oe[ Ã�kEl �[ m̀ k[ p�r j �` ù ô œ̂el �[ ^[ _uj ê l À

@� [ mò k_ex[ c` j � _` � [ _r hql p� mol pm̀ o[ � ^l j � s[ oè _[ _` Ã� l oè kq[ nEl � `
ekê e[ qes[ � m̀ ppl [ h� ¯Ces` opel Ã� � � � � °À� P` ppl [ p� _eà ò kq̀ p� [ mò k_` j � _`
j [ k` eo[ p� _eà ò kq̀ p� í � [ hcr j [ p� [ qo[ sup� _[ � h̀ eqr o[ Ã� l r qo[ p� [ qo[ sup� _`
[ qese_[ _` p�mo<qê [ p�l r �_ep^r ppÇ̀ p�` j �cor ml À�Ml _` hl p�` �j ` kql ò p�ml _` j
ekpmeo[ o�` �l oè kq[ o�l p�[ hr kl pÃ�` knr [ kql �[ �l à oq[ �_` �j éhqemh[ p�j l _[ he_[ _` p
_` �[ mò k_ex[ c` j �c[ o[ kq̀ �r j �` ksl hsej ` kql �j [ ep�[ j mhl À�M[ ep�ej ml oq[ kq̀
[ ek_[ Ã� l p� [ _r hql p�mò ^ep[ j � p` kqeo�nr ` �qwj � ^l kqol hl � pl ] ò � [ � pr [ � fl ok[ _[
_` � [ mò k_ex[ c` j Ã� ^l j � l ml oqr ke_[ _` p� m[ o[ � [ � ` umhl o[ nEl � [ r ql _eoece_[ � `
^l kqoe] r enEl �m̀ ppl [ h�m[ o[ �l �mol ^` ppl �_` �[ mò k_ex[ c` j À

B@PÔTULO� �

Poek^œmel p�_[ �D_r ^[ nEl �Ik^hr pes[



P[ o[ � [ ^l j l _[ o� [ p�_es` op[ p�k` ^` ppe_[ _` p�_` � [ mò k_ex[ c` j �mò p` kq̀ p
` j �p[ h[ p�_` � [ r h[ �ek^hr pes[ pÃ�u�ej ml oq[ kq̀ �` j mò c[ o�r j [ �s[ oè _[ _` �_`
[ ] l o_[ c` kp� m̀ _[ c¾cê [ pÀ� Dpp[ p� ` pqo[ quce[ p� _` s` j � p` o� ah̀ uœs` epÃ
ò pml kpes[ p�` �mol f̀ q[ _[ p�m[ o[ �` ksl hs` o�[ hr kl p�^l j �_eà ò kq̀ p�l oec` kpÃ
` pqehl p�_` � [ mò k_ex[ c` j � ` � d[ ] ehe_[ _` pÀ�@hcr j [ p� [ ] l o_[ c` kp� ` aê [ x` p
ek^hr ` j � C` peck� Ukes` op[ h� m[ o[ � @mò k_ex[ c` j � ¯UCL°Ã� ekpqor nEl
_eà ò k^e[ _[ Ã�` kpekl �^r hqr o[ hj ` kq̀ �ò pml kpesl Ã�[ mò k_ex[ c` j � ] [ p` [ _[
` j �mol f̀ ql pÃ�[ mò k_ex[ c` j �^l l m̀ o[ qes[ Ã�[ mò k_ex[ c` j �[ moej l o[ _[ �ml o
q̀ ^kl hl ce[ �` �[ mò k_ex[ c` j �` um̀ oè k^e[ hÀ

O� C` peck� Ukes` op[ h� m[ o[ � @mò k_ex[ c` j � ¯UCL°� ^l k^` kqo[ çp` � ` j
al ok` ^` o� j éhqemhl p� ^[ j ekdl p� m[ o[ � [ � [ mò k_ex[ c` j Ã� c[ o[ kqek_l � nr `
ql _l p� l p� [ hr kl p� ml pp[ j � [ ^` _` o� [ l � ^r ooœ̂r hl � [ qo[ sup� _` � _eà ò kq̀ p
j uql _l p�_` �^l j mò ` kpEl �_l �^l kq̀ é_l Ã�` umò ppEl �_l �^l kd` ^ej ` kql �`
j [ kr q̀ knEl �_l �` ksl hsej ` kql À�Dpq[ �` pqor qr o[ �[ ml e[ _[ �` j �eks` pqec[ nEl Ã
^l kal oj ` � _` p^oeq[ � m̀ h[ � B@ST� �̄ � � � °Ã� [ fr _[ � [ � ^oe[ o� [ j ] è kq̀ p� _`
[ mò k_ex[ c` j �ah̀ uœs` ep�nr ` �[ ^l j l _[ j �k` ^` ppe_[ _` p�_es` op[ pÀ

B@PÔTULO� �

@] l o_[ c` kp�P` _[ c¾cê [ p�Ik^hr pes[ p

O�` kpekl �^r hqr o[ hj ` kq̀ �p` kpœs` h�ekq̀ co[ �[ p�_es` op[ p�l oec` kp�^r hqr o[ ep�`
` um̀ oewk^e[ p� _l p� [ hr kl p� kl � mol ^` ppl � _` � [ mò k_ex[ c` j Ã� ql ok[ k_l � [
` _r ^[ nEl � j [ ep�peckeaê [ qes[ � ` � ò h̀ s[ kq̀ �m[ o[ � [ p�pr [ p�se_[ pÀ�C` � [ ^l o_l
^l j �F [ v� �̄ � � � °Ã�` pq[ �[ ] l o_[ c` j �[ fr _[ �l p�[ hr kl p�[ �^l k` ^q[ ò j çp` �^l j
l �j [ q̀ oe[ hÃ�[ l �j ` pj l �q̀ j ml �nr ` �s[ he_[ �[ p�pr [ p�e_` kqe_[ _` p�^r hqr o[ ep�`
` um̀ oewk^e[ pÀ



B@PÔTULO� �

@] l o_[ c` kp�P` _[ c¾cê [ p�Ik^hr pes[ p

@� [ mò k_ex[ c` j � ` um̀ oè k^e[ hÃ� q[ h� ^l j l � _` p̂ oeq[ � ml o� Kl h] � �̄ � � � °Ã
mol ml ô el k[ � l ml oqr ke_[ _` p� mo<qê [ p� [ qo[ sup� _` � ` pq<cel pÃ
pej r h[ nÇ̀ p� ` � [ mhê [ nÇ̀ p� mo<qê [ p� nr ` � m̀ oj eq̀ j � [ l p� [ hr kl p
` ksl hs` ò j çp̀ � _eò q[ j ` kq̀ � ` � [ mhê [ ò j � l p� p̀ r p� ^l kd` ^ej ` kql p
` j �^l kq̀ uql p�peckeaê [ qesl pÀ

@p� ` pqo[ quce[ p� _` � [ mò k_ex[ c` j � ^l l m̀ o[ qes[ � mol j l s` j � [
^l h[ ] l o[ nEl � ` kqò � [ hr kl p� _` � _eà ò kq̀ p� l oec` kp� ` � kœs` ep� _`
d[ ] ehe_[ _` �ml o� j ` el �_` �mol f̀ ql p� ` j � cor ml � ` �qr ql oe[ � ` kqò �m[ ò pÀ
Jl dkpl k� ¦ � Jl dkpl k� �̄ � � � °� _` j l kpqo[ j � ^l j l � ` pp[ � [ ] l o_[ c` j
[ fr _[ � l p� [ hr kl p� [ � [ mò k_` ò j � r kp� ^l j � l p� l r qol pÃ� [ l � j ` pj l
q̀ j ml � ` j � nr ` � _` p̀ ksl hs` j � ej ml oq[ kq̀ p� d[ ] ehe_[ _` p� pl ^e[ ep� `
[ ^[ _wj ê [ pÀ

@�[ mò k_ex[ c` j �ml q̀ k^e[ _[ �m̀ h[ �q̀ ^kl hl ce[ �r qehex[ �à oo[ j ` kq[ p�`
mh[ q[ al oj [ p� _eceq[ ep� m[ o[ � ^oe[ o� ` um̀ oewk^e[ p� _` � [ mò k_ex[ c` j
m̀ opl k[ hex[ _[ p� nr ` � p̀ � [ _[ mq[ j � @p� _eà ò kq̀ p� k` ^` ppe_[ _` p� `
mò à owk^e[ p� _l p� [ hr kl pÀ� @� OBCD� �̄ � � � °� _` pq[ ^[ � ^l j l � [
q̀ ^kl hl ce[ � ml _` � ql ok[ o� [ � [ mò k_ex[ c` j � j [ ep� [ ^` ppœs` h� `
` ksl hs` kq̀ �m[ o[ �_es` opl p�qeml p�_` �[ hr kl pÀ



F[ o[ kq[ �[ � [ ^` ppe] ehe_[ _` Â�^` oqeaenr ` çp` �_` �nr ` � l p� j [ q̀ oe[ ep�_eceq[ ep
pEl � ^l j m[ qœs` ep� ^l j � q̀ ^kl hl ce[ p� [ ppepqes[ p� ` � pec[ � [ p� _eò qoex` p� _`
[ ^` ppe] ehe_[ _` �_[ �t ` ] À

Boe[ o�j [ q̀ oe[ ep�_` �al oj [ nEl �ek^hr pesl p�u�ar k_[ j ` kq[ h�m[ o[ �c[ o[ kqeo
nr ` �ql _l p�l p�[ hr kl p�ml pp[ j �[ ^` _` o�` �ekq̀ o[ ceo�^l j �l �^l kq̀ é_l À
@nr e�` pqEl �[ hcr j [ p�^l kpe_` o[ nÇ̀ p�ej ml oq[ kq̀ pÂ

B@PÔTULO� �

Up` � r j [ � hekcr [ c` j � ^h[ o[ � ` � pej mh̀ pÂ� ` seq̀ � f[ ocÇ̀ p� ` � ` pqor qr o[ p
_` � ao[ p` p� ^l j mh̀ u[ pÀ� Ippl � ] ` k` aê e[ � kEl � p¾� l p� ` pqr _[ kq̀ p� _`
hœkcr [ pÃ�j [ p�q[ j ] uj �l p�a[ h[ kq̀ p�k[ qesl p�^l j �_eà ò kq̀ p�kœs` ep�_`
[ ha[ ] ` qex[ nEl À

C` p` ksl hsej ` kql �_` �M[ q̀ oe[ ep�_` �El oj [ nEl
Ik^hr pesl p

El ok` n[ �s<oel p�al oj [ ql pÂ�Oà ò n[ � j [ q̀ oe[ ep�` j �s<oel p�al oj [ ql p�¯ml o
` ù j mhl Ã�q̀ uql Ã�<r _el Ã�sœ_` l °�m[ o[ �[ q̀ k_` o�@p�_eà ò kq̀ p�mò à owk^e[ p
` �k` ^` ppe_[ _` p�_` �[ mò k_ex[ c` j À

Ik^hr [ � ò mò p` kq[ nÇ̀ p� _es` opeaê [ _[ pÂ� r p` � ej [ c` kpÃ� ` ù j mhl p� `
` pqr _l p�_` �^[ pl �nr ` �ò aheq[ j �^r hqr o[ p�` �` um̀ oewk^e[ p�_es` op[ pÀ

Oà ò n[ � qo[ _r nÇ̀ p� l r � chl pp<oel pÂ� al ok` n[ � q̀ oj l pç̂ d[ s` � l r
ò pr j l p�` j �s<oel p�e_el j [ pÃ�p` j mò �nr ` �ml ppœs` hÀ

Up` � ^l kq̀ é_l � ^r hqr o[ hj ` kq̀ � p` kpœs` hÂ� ` pq̀ f[ � [ q̀ kql � @p� _eà ò kn[ p
^r hqr o[ ep�` �` seq̀ �^l kq̀ é_l �nr ` �ml pp[ �p` o� l à kpesl � l r � [ hè k[ kq̀ �m[ o[
_` q̀ oj ek[ _l p�cor ml pÀ

El ok` n[ �ò ^r opl p�[ _ê el k[ epÂ�l à ò n[ �j [ q̀ oe[ ep�^l j mh̀ j ` kq[ ò p�m[ o[
[ hr kl p�nr ` �mò ^ep[ j �_` �[ ml el �` uqo[ �l r �_` p` f[ j �` umhl o[ o�l p�q¾mê l p
j [ ep�[ �ar k_l À



@�[ s[ he[ nEl �ò cr h[ o�u�` pp` k^e[ h�m[ o[ �c[ o[ kqeo�nr ` �l p�mol co[ j [ p�_`
al oj [ nEl �ek^hr pesl p�p` f[ j �` aê [ x` p�` �` pq̀ f[ j �` j �^l kpq[ kq̀
[ m̀ oà enl [ j ` kql À�@nr e�` pqEl �[ hcr j [ p�` pqo[ quce[ p�m[ o[ �[ s[ he[ nEl Â

B@PÔTULO� �

R` ^l hd[ �à ` _] [ ^g�_es` opeaê [ _l Â�ò ^l hd[ �l mekeÇ̀ p�_` �[ hr kl pÃ
mol à ppl ò p�` �l r qo[ p�m[ oq̀ p�ekq̀ ò pp[ _[ p�[ qo[ sup�_` �eknr uoeql pÃ
cor ml p�_` �_ep^r ppEl �` �` kqò sepq[ p�ek_ese_r [ epÀ

@s[ he[ nEl �` �M` hdl oe[ �_` �Pol co[ j [ p�Ik^hr pesl p

Up` �s<oel p�j uql _l p�_` �[ s[ he[ nEl Â�` j mò cr ` �r j [ �s[ oè _[ _` �_`
qu^kê [ p�_` �[ s[ he[ nEl �m[ o[ �^[ mqr o[ o�_eà ò kq̀ p�[ pm̀ ql p�_[
[ mò k_ex[ c` j �` �_[ �` aê <^e[ �_l �mol co[ j [ À

@k[ hep` �_[ _l p�nr [ kqeq[ qesl pÂ�[ k[ hep` �j uqoê [ p�^l j l �q[ u[ p�_`
mol cò ppEl �_l p�[ hr kl pÃ�[ ppe_r e_[ _` �` �_` p` j m̀ kdl �` j
_eà ò kq̀ p�cor ml p�_` �[ hr kl pÀ

R` [ hex[ o�[ s[ he[ nÇ̀ p�nr [ heq[ qes[ pÂ�Uqehex[ o�j uql _l p�^l j l
l ] p` os[ nÇ̀ p�` j �p[ h[ �_` �[ r h[ �` �ml oqa¾hel p�_l p�[ hr kl p�m[ o[ �l ] q̀ o
r j [ �^l j mò ` kpEl �j [ ep�mol ar k_[ �_l �mol ^` ppl �_`
[ mò k_ex[ c` j À

Dksl hs[ �l p�[ hr kl p�kl �mol ^` ppl �_` �[ s[ he[ nEl Â�ek^` kqes` çl p�[
ò ah̀ qeo�pl ] ò �l �p` r �mo¾moel �mol cò ppl �` �[ �` aê <^e[ �_l �mol co[ j [ À

Bl j m[ ò �^l j �[ p�j ` hdl ò p�mo<qê [ pÂ�^l j m[ ò �l �p` r �mol co[ j [
^l j �ekê e[ qes[ p�_` �` _r ^[ nEl �ek^hr pes[ �] ` j çpr ^` _e_[ p�` j �l r qol p
^l kq̀ uql pÀ

Ij mh̀ j ` kq[ o�j ` hdl oe[ p�^l kqœkr [ pÂ�Uqehex[ o�l p�ò pr hq[ _l p�_[
[ s[ he[ nEl �m[ o[ �a[ x` o�[ fr pq̀ p�` �j ` hdl oe[ p�^l kqœkr [ p�kl �mol co[ j [ À



@� Ioh[ k_[ � à x� [ s[ knl p� peckeaê [ qesl p� k[ � ej mh̀ j ` kq[ nEl � _` � mo<qê [ p
_` �` _r ^[ nEl �ek^hr pes[ Ã�m[ oqê r h[ oj ` kq̀ �m[ o[ �[ hr kl p�j eco[ kq̀ pÀ�@�L` e
_[ � D_r ^[ nEl � Ioh[ k_` p[ � _` � � � � � � ` ka[ qex[ � l � _eò eql � _` � ql _[ p� [ p
^oe[ kn[ p� [ � r j [ � ` _r ^[ nEl � [ _` nr [ _[ Ã� ek_` m̀ k_` kq̀ j ` kq̀ � _` � pr [
l oec` j �l r �^eô r kpq>k^e[ p�¯F l s` okl �_[ �Ioh[ k_[ Ã�� � � � °À
Dj �Cr ] hekÃ� l p�Pol co[ j [ p�_` �@̂ ` ppl �Toekeqv� ¯T@P°�_l �Toekeqv�Bl hh̀ c`
Cr ] hek� qwj � pe_l � ] ` j çpr ^` _e_l p� ` j � [ r j ` kq[ o� l � [ ^` ppl � [ l � ` kpekl
pr m̀ oel o� m[ o[ � ` pqr _[ kq̀ p� _` � cor ml p� pr ] çò mò p` kq[ _l pÃ� ek^hr ek_l
j eco[ kq̀ pÀ� O� T@P� l à ò ^` � r j � ^r opl � ] <pê l � m[ o[ � fl s` kp� [ _r hql p� `
` pqr _[ kq̀ p� [ _r hql pÃ� mol ml ô el k[ k_l çhd` p� [ p� ^l j m̀ qwk^e[ p
[ ^[ _uj ê [ p�` �[ �^l kae[ kn[ �k` ^` pp<oe[ p�m[ o[ �mol cò _eo�m[ o[ �l �` kpekl
r kes` opeq<oel �¯Toekeqv�Bl hh̀ c` �Cr ] hekÃ�� � � �°À

Dpq[ p� ekê e[ qes[ p� _` j l kpqo[ j � ^l j l � l p� moek^œmel p� _[ � ` _r ^[ nEl
ek^hr pes[ �ml _` j �p` o�ml pql p� ` j �mo<qê [ � ` j � s<oel p�kœs` ep�_l �pepq̀ j [
` _r ^[ qesl Ã�_` p_` �l �` kpekl �] <pê l �[ l �` kpekl �pr m̀ oel oÀ
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Dpqr _l p�_` �B[ pl
Dpqr _l �_` �^[ pl Â�D_r ^[ nEl �ek^hr pes[ �k[ �Ioh[ k_[



O� p` ql o� _` � D_r ^[ nEl � ` � El oj [ nEl � Bl kqœkr [ � ¯EDT°� k[ � Ioh[ k_[ � q̀ j
ej mh̀ j ` kq[ _l � [ ] l o_[ c` kp�_` � ` kpekl � ek^hr pes[ p�m[ o[ � [ ml e[ o� [ hr kl p
_es` opl pÃ� ek^hr ek_l � j eco[ kq̀ pÀ� @� Dpqo[ quce[ � EDT� � � � � ç� � � �
^l k^` kqo[ çp` �` j �ql ok[ o�[ �` _r ^[ nEl �ek^hr pes[ �[ qo[ sup�_[ �UCLÀ�@�UCL
[ fr _[ �l p�al oj [ _l ò p�[ �^oe[ o�[ r h[ p�ah̀ uœs` ep�` �[ ^` ppœs` ep�nr ` �[ q̀ k_` j
[ � [ hr kl p� _es` opl pÃ� l à ò ^` k_l � l mnÇ̀ p� ` � [ _[ mq[ k_l çp` � @p� pr [ p
k` ^` ppe_[ _` pÀ
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Dpqr _l p�_` �B[ pl
Dpqr _l �_` �^[ pl Â�Dkpekl �ek^hr pesl �kl �` kpekl �` �al oj [ nEl
mol aeppel k[ h�eoh[ k_wp

Uj � _l ^r j ` kql � _` � l oè kq[ nEl � [ ml e[ � l p� ` _r ^[ _l ò p� ^l j
à oo[ j ` kq[ p� mo<qê [ p� ` � [ mò p` kq[ � ` ù j mhl p� _` � mo<qê [ p� ] ` j ç
pr ^` _e_[ p�_` �UCL�f<�` j �r pl À�@�[ ] l o_[ c` j �ek^` kqes[ �[ �^l h[ ] l o[ nEl
` kqò � l p�mol aeppel k[ ep�_` �EDT�m[ o[ �^l j m[ oqehd[ o� j uql _l p�` aê [ x` p�`
j ` hdl o[ o�^l kqekr [ j ` kq̀ �l �` kpekl �ek^hr pesl �` j �ql _l �l �p` ql o�¯H` ` h[ kÃ
Tl ] ekÃ�Rv_` o�` �[ �` nr em[ �@HD@CÃ�� � � �°À



Boe[ o�mol co[ j [ p�_` �al oj [ nEl �ek^hr pesl p�u�r j [ �q[ ò a[ �^l j mh̀ u[ Ã�j [ p
` pp` k^e[ h� k[ � pl ^è _[ _` � ` r ol m̀ e[ � _es` opeaê [ _[ � _` � dl f̀ À� @l
^l j mò ` k_` o� ` � [ mhê [ o� l p� moek^œmel p� _[ � ` _r ^[ nEl � ek^hr pes[ Ã
ò ^l kd` ^` o� ` � [ ] l o_[ o� [ p�_es` op[ p�k` ^` ppe_[ _` p�_l p� [ hr kl pÃ�r qehex[ o
r j [ � s[ oè _[ _` � _` � [ ] l o_[ c` kp� _` � ` kpekl � ek^hr pes[ pÃ� _` p` ksl hs` o
j [ q̀ oe[ ep� [ ^` ppœs` ep� ` � [ s[ he[ o� ` � j ` hdl o[ o� ò cr h[ oj ` kq̀ � l p� kl ppl p
mol co[ j [ pÃ� ml _` j l p� ^oe[ o� [ j ] è kq̀ p� _` � [ mò k_ex[ c` j � nr `
ò [ hj ` kq̀ �[ ml e[ j �ql _l p�l p�[ hr kl pÀ

B@PÔTULO� �

R` pr j l �` �R` ah̀ uEl

Bl j l �ml _` �[ mhê [ o�l p�moek^œmel p�_[ �` _r ^[ nEl �ek^hr pes[ �kl �p` r
^l kq̀ uql �` pm̀ ^œaê l �_` �` kpekl Ë

Qr ` �[ ] l o_[ c` kp�_` �` kpekl �ek^hr pesl �^l kpe_` o[ �j [ ep�` aê [ x` p�m[ o[
l p�p` r p�[ hr kl p�` �ml onr wË

Bl j l �ml _` oe[ �ql ok[ o�l p�p` r p�j [ q̀ oe[ ep�_` �al oj [ nEl �[ qr [ ep�j [ ep
ek^hr pesl p�` �[ ^` ppœs` epË

Qr ` �j uql _l p�ml _` oe[ �r qehex[ o�m[ o[ �[ s[ he[ o�[ �ek^hr pEl �` �[ �` aê <^e[ �_l p
p` r p�mol co[ j [ p�_` �al oj [ nEl Ë

Qr ` pqÇ̀ p�m[ o[ �R` ah̀ uEl



B@PÔTULO� �

� À�@ekp^l t Ã�MÀ�¯� � � � °À�C` s` hl mekc�ek^hr pes` �` _r ^[ qel k�pvpq̀ j pÂ�Wd[ q�[ ò
qd` �h̀ s` op�al o�^d[ kc` Ë�Jl r ok[ h�l a�D_r ^[ qel k[ h�Bd[ kc` Ã�� �̄ °Ã�� � � ç� � � À

R` à owk^e[ p�Ae] hel co<aê [ p

� À�B@STÀ�¯� � � � °À�Ukes` op[ h�C` peck�al o�L` [ okekc�Fr e_` hek` p�s` opel k�� À� À
R̀ qoè s` _�aol j �dqqmÂ��r _hcr e_` hek` pÀ̂[ pqÀl oc

� ÀAol kà k] ò kk` oÃ�UÀ�¯� � � � °À�Td` �` ^l hl cv�l a�dr j [ k�_` s` hl mj ` kqÀ�H[ os[ o_
Ukes` opeqv�Pò ppÀ

� À�Ces` opel À�¯� � � � Ã�J[ kr [ ov°À�� �[ _r hq�h̀ [ okekc�moek^emh̀ p�al o�CDI�qo[ ekekcÀ
dqqmpÂ��_es` opel À̂l j �� ç[ _r hqçh̀ [ okekcçmoek^emh̀ pçal oç_` eçqo[ ekekc�

� À�D_r ^[ qel k�[ k_�To[ ekekc�Al [ o_p�Iò h[ k_�¯DTAI°À�¯� � � � °À�Ukes` op[ h�C` peck
al o�L` [ okekcÂ�Fr e_` hek` p�al o�Er oqd` o�D_r ^[ qel k�[ k_�To[ ekekcÀ�DTAIÀ

� À�F [ vÃ�FÀ�¯� � � � °À�Br hqr o[ hhv�ò pml kpes` �q̀ [ ^dekcÂ�Td` l ovÃ�ò p` [ ô dÃ�[ k_
mo[ ^qê ` �¯� o_�` _À°À�T̀ [ ^d` op�Bl hh̀ c` �Pò ppÀ

� À�F [ o_k` oÃ�HÀ�¯� � � � °À�Eo[ j ` p�l a�j ek_Â�Td` �qd` l ov�l a�j r hqemh̀
ekq̀ hhec` k^` pÀ�A[ pê �Al l gpÀ

� À�F �H` ` h[ kÃ�@ÀÃ�Tl ] ekÃ�TÀ�JÀÃ�Rv_` oÃ�CÀÃ�¦ �qd` �@HD@C�q̀ [ j À�¯� � � � °À�UCL�al o
EDT�mo[ ^qeqel k` opÂ�Fr e_[ k^` �al o�ej mh̀ j ` kqekc�r kes` op[ h�_` peck�al o
h̀ [ okekc�ek�Ioepd�ar oqd` o�` _r ^[ qel k�[ k_�qo[ ekekcÀ�@HD@CÀ
dqqmpÂ��t t t Àpl h[ pÀè �a�� � � � � �u� � � � � â ` � � ^�r _hçal oçà qç�mo[ ^qeqel k` opÀm_a

� À�Jl dkpl kÃ�CÀ�WÀÃ�¦ �Jl dkpl kÃ�RÀ�TÀ�¯� � � � °À�@k�` _r ^[ qel k[ h�mpv^dl hl cv
pr ^^` pp�pql ovÂ�Sl ^e[ h�ekq̀ o_` m̀ k_` k^` �qd` l ov�[ k_�^l l m̀ o[ qes` �h̀ [ okekcÀ
D_r ^[ qel k[ h�R̀ p` [ ô d` oÃ�� � �̄ °Ã�� � � ç� � � À

� � À�Kl h] Ã�CÀ�@À�¯� � � � °À�Dum̀ oè kqe[ h�h̀ [ okekcÂ�Dum̀ oè k^` �[ p�qd` �pl r ô ` �l a
h̀ [ okekc�[ k_�_` s` hl mj ` kq�¯� k_�` _À°À�P` [ opl k�D_r ^[ qel kÀ
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� À�@ekp^l t Ã�MÀ�¯� � � � °À�C` s` hl mekc�ek^hr pes` �` _r ^[ qel k�pvpq̀ j pÂ�Wd[ q�[ ò
qd` �h̀ s` op�al o�^d[ kc` Ë�Jl r ok[ h�l a�D_r ^[ qel k[ h�Bd[ kc` Ã�� �̄ °Ã�� � � ç� � � À

R` à owk^e[ p�Ae] hel co<aê [ p

� À�B@STÀ�¯� � � � °À�Ukes` op[ h�C` peck�al o�L` [ okekc�Fr e_` hek` p�s` opel k�� À� À
R̀ qoè s` _�aol j �dqqmÂ��r _hcr e_` hek` pÀ̂[ pqÀl oc

� ÀAol kà k] ò kk` oÃ�UÀ�¯� � � � °À�Td` �` ^l hl cv�l a�dr j [ k�_` s` hl mj ` kqÀ�H[ os[ o_
Ukes` opeqv�Pò ppÀ

� À�Ces` opel À�¯� � � � Ã�J[ kr [ ov°À�� �[ _r hq�h̀ [ okekc�moek^emh̀ p�al o�CDI�qo[ ekekcÀ
dqqmpÂ��_es` opel À̂l j �� ç[ _r hqçh̀ [ okekcçmoek^emh̀ pçal oç_` eçqo[ ekekc�

� À�D_r ^[ qel k�[ k_�To[ ekekc�Al [ o_p�Iò h[ k_�¯DTAI°À�¯� � � � °À�Ukes` op[ h�C` peck
al o�L` [ okekcÂ�Fr e_` hek` p�al o�Er oqd` o�D_r ^[ qel k�[ k_�To[ ekekcÀ�DTAIÀ

� À�F [ vÃ�FÀ�¯� � � � °À�Br hqr o[ hhv�ò pml kpes` �q̀ [ ^dekcÂ�Td` l ovÃ�ò p` [ ô dÃ�[ k_
mo[ ^qê ` �¯� o_�` _À°À�T̀ [ ^d` op�Bl hh̀ c` �Pò ppÀ

� À�F [ o_k` oÃ�HÀ�¯� � � � °À�Eo[ j ` p�l a�j ek_Â�Td` �qd` l ov�l a�j r hqemh̀
ekq̀ hhec` k^` pÀ�A[ pê �Al l gpÀ

� À�F �H` ` h[ kÃ�@ÀÃ�Tl ] ekÃ�TÀ�JÀÃ�Rv_` oÃ�CÀÃ�¦ �qd` �@HD@C�q̀ [ j À�¯� � � � °À�UCL�al o
EDT�mo[ ^qeqel k` opÂ�Fr e_[ k^` �al o�ej mh̀ j ` kqekc�r kes` op[ h�_` peck�al o
h̀ [ okekc�ek�Ioepd�ar oqd` o�` _r ^[ qel k�[ k_�qo[ ekekcÀ�@HD@CÀ
dqqmpÂ��t t t Àpl h[ pÀè �a�� � � � � �u� � � � � â ` � � ^�r _hçal oçà qç�mo[ ^qeqel k` opÀm_a

� À�Jl dkpl kÃ�CÀ�WÀÃ�¦ �Jl dkpl kÃ�RÀ�TÀ�¯� � � � °À�@k�` _r ^[ qel k[ h�mpv^dl hl cv
pr ^^` pp�pql ovÂ�Sl ^e[ h�ekq̀ o_` m̀ k_` k^` �qd` l ov�[ k_�^l l m̀ o[ qes` �h̀ [ okekcÀ
D_r ^[ qel k[ h�R̀ p` [ ô d` oÃ�� � �̄ °Ã�� � � ç� � � À

� � À�Kl h] Ã�CÀ�@À�¯� � � � °À�Dum̀ oè kqe[ h�h̀ [ okekcÂ�Dum̀ oè k^` �[ p�qd` �pl r ô ` �l a
h̀ [ okekc�[ k_�_` s` hl mj ` kq�¯� k_�` _À°À�P` [ opl k�D_r ^[ qel kÀ



Dkpek[ o�` �@ml e[ o�@hr kl p
Ces` opl p

B@PÔTULO� �

Ikqol _r nEl �` �O] f` qesl p

Dpq̀ � ^[ mœqr hl � [ k[ hep[ � ^l k^` eql p� ò h[ ^el k[ _l p� ^l j � [ � _es` ope_[ _` � kl
^l kq̀ uql � _[ � ` _r ^[ nEl � ` � [ p� al oj [ p� ^l j l � l p� ` _r ^[ _l ò p� ml _` j
[ ml e[ o� [ hr kl p� _es` opl pÃ� ^l j � r j � al ^l � [ _ê el k[ h� k[ � _es` ope_[ _`
^r hqr o[ hÀ� SEl � [ mò p` kq[ _[ p� [ ] l o_[ c` kp� ` � j ` ql _l hl ce[ p
` _r ^[ ^el k[ ep� nr ` � [ ] l o_[ j � [ � _es` ope_[ _` � ` � [ � ek^hr pEl Ã� fr kq[ j ` kq̀
^l j � mo<qê [ p� _` � [ ml el � ` � ek^hr pes[ p� nr ` � l p� ` _r ^[ _l ò p� ml _` j
r qehex[ o�m[ o[ �j ` hdl o[ o�l �p` r �` kpekl À

C` p` ksl hse_l �ml oÂ��Seq[ ò kel r �Cej eqo[ Ã�Al gl h[ p�V[ ppehepÃ�Txeg[ �K[ q̀ oek[
XDNIOS�POLIS

Op�l ] f` qesl p�_` pq̀ �^[ mœqr hl �pEl Â

Bl j mò ` k_` o�l �ej m[ ^ql �_[ �_es` ope_[ _` �k[ �` _r ^[ nEl �` �^l j l �` h[
ml _` �] ` k` aê e[ o�[ hr kl p�` �mol à ppl ò pÀ
@mò k_` o�pl ] ò �^l k^` eql pç̂ d[ s` �ò h[ ^el k[ _l p�@�_es` ope_[ _` �k[
` _r ^[ nEl À
E[ j ehe[ oex[ oçp` �^l j �[ p�moek^em[ ep�[ ] l o_[ c` kp�` _r ^[ ^el k[ ep
r qehex[ _[ p�` j �[ j ] è kq̀ p�_` �[ mò k_ex[ c` j �_es` opeaê [ _l pÀ
@mò k_` o�pl ] ò �[ p�j ` hdl ò p�mo<qê [ p�` �al oj [ p�_` �[ ml e[ o�[ hr kl p
_es` opl p�[ �m[ oqeo�_[ p�pr [ p�mo¾moe[ p�m̀ opm̀ qes[ pÀ



@� _es` ope_[ _` � k[ � p[ h[ � _` � [ r h[ � u� r j � _` p[ ael � m[ o[ � l p� mol à ppl ò pÃ� j [ p
q[ j ] uj � l à ò ^` � l ml oqr ke_[ _` p� _` � ^ò p̂ ej ` kql � m̀ ppl [ hÀ� Uj � [ j ] è kq̀
_` � p[ h[ � _` � [ r h[ � nr ` � mol j l s` � l � j r hqê r hqr o[ hepj l � ` � l � ^l kq[ ^ql
ekq̀ ô r hqr o[ h� ` pq<� ^l oò h[ ^el k[ _l � ^l j � r j [ � j [ el o� ekq̀ hecwk^e[ � ^r hqr o[ h
[ r ql çò h[ q[ _[ � ¯S^dt [ ox` kqd[ h� ` q� [ hÀÃ� � � � � °À� @huj � _eppl Ã� [ l � [ fr pq[ o� l
^r ooœ̂r hl � @p� _es` op[ p� k` ^` ppe_[ _` p� _l p� [ hr kl pÃ� l � mol à ppl o� ml _`
j ` hdl o[ o� l � p̀ r � ` ksl hsej ` kql � ^l j � l � mol ^` ppl � _` � [ mò k_ex[ c` j � `
mol ml ô el k[ o� j l qes[ nEl � m[ o[ � r j [ � m[ oqê em[ nEl � [ qes[ � k[ � p[ h[ � _` � [ r h[ À
Pl oq[ kql Ã� ` kq̀ k_` çp̀ � nr ` � [ � _es` ope_[ _` � ml _` � p̀ o� ] ` kuaê [ � m[ o[ � l p
[ hr kl pÃ�p̀ �al o�qo[ q[ _[ �_` �al oj [ �[ _` nr [ _[ À

B@PÔTULO� �

Dkpek[ o�` �@ml e[ o�@hr kl p�Ces` opl p
@� ` _r ^[ nEl � j r _l r � j r eql � kl p� éhqej l p� [ kl pÀ� N[ p� pl ^è _[ _` p
j r hqê r hqr o[ ep� j l _` ok[ pÃ� l k_` � [ � _es` ope_[ _` � u� [ � kl oj [ Ã� [ p� ` p̂ l h[ p
q[ j ] uj �pEl � [ à q[ _[ pÀ�Ces` ope_[ _` � ò à ò çp̀ � [ l � ` pq[ _l �_` � p̀ o�_eà ò kq̀
` j � ^l j m[ o[ nEl � ^l j � l r qol p� ek_esœ_r l pÀ� µ� m[ oq̀ � ekq̀ co[ kq̀ � _[ � ` pmu^è
dr j [ k[ Ã�ml ep�ql _l p�k¾p�pl j l p�_eà ò kq̀ p�¯A[ kgp�` q�[ hÀÃ�� � � � °À�Dj �ql _[ p
[ p� p[ h[ p� _` � [ r h[ Ã� l p� [ hr kl p� qwj � _eà ò kq̀ p� ` pqehl p� _` � [ mò k_ex[ c` j Ã
_eaê r h_[ _` p� _` � [ mò k_ex[ c` j Ã� ^l kd` ^ej ` kql p� mousel pÃ� ^[ m[ ^e_[ _`
hekcr œpqê [ � ` � [ kq̀ ^` _` kq̀ p�^r hqr o[ epÀ�Pl o�^l kp̀ cr ekq̀ Ã�u�k` ^` pp<oe[ � r j [
[ _[ mq[ nEl � _l p� mol ^` ppl pÃ� ` pqo[ quce[ p� ` � j ` ql _l hl ce[ p� _` � ` kpekl � @p
[ qr [ ep� k` ^` ppe_[ _` p� _es` opeaê [ _[ p� _l p� [ hr kl p� ¯S` qe[ t [ k� ¦ � Q[ j [ oe[ dÃ
� � � � °À
Op� eks` pqec[ _l ò p� _` pq[ ^[ j � [ � _` p̂ l k` uEl � ` kqò � [ p� p[ h[ p� _` � [ r h[
_es` opeaê [ _[ p� ^l kq̀ j ml o>k` [ p� ` � [ � r qehex[ nEl � ^l kqœkr [ �_` � j ` ql _l hl ce[ p
_` �` kpekl �nr ` �kEl �[ ] l o_[ j �` pq[ �_es` ope_[ _` �¯B[ mmÃ�� � � � °À

P[ o[ � ò pml k_` o� @p� k` ^` ppe_[ _` p� _` � [ hr kl p� ^r hqr o[ hj ` kq̀ � _es` opl p� `
[ ml e<çhl pÃ� l p� mol à ppl ò p� mò ^ep[ j � _` � ^` oq[ p� ^l j m̀ qwk^e[ pÃ� [ qeqr _` p� `
^l kd` ^ej ` kql pÀ� M[ ep� ` pm̀ ^eaê [ j ` kq̀ Ã� l p� mol à ppl ò p� mò ^ep[ j � _`
^l j mò ` k_` o� [ � ekahr wk^e[ � _l � ^l kq̀ uql � ^r hqr o[ h� kl � ^l j ml oq[ j ` kql � _[ p
m̀ ppl [ p� ` � j [ kq̀ o� r j [ � j ` kq̀ � [ ] ` oq[ � [ � ` pp` � ò pm̀ eql À� µ� ` pp` k^e[ h
_` p` ksl hs` o� ^l j m̀ qwk^e[ p� ^l j l � [ _[ mq[ ] ehe_[ _` Ã� ^l j r kê [ nEl Ã
ql h̀ o>k^e[ Ã�ò pm̀ eql Ã�p` kpe] ehe_[ _` �^r hqr o[ h�` �^l kp^ewk^e[ À



Op�_` p[ ael p�nr ` � l p�` _r ^[ _l ò p�_` � [ _r hql p�ml _` j � ` kaò kq[ o� [ l � ` kpek[ o
[ hr kl p� j eco[ kq̀ p� _ex` j � ò pm̀ eql � [ � [ pm̀ ql p� ^r hqr o[ epÃ� hekcr œpqê l p� `
m̀ ppl [ epÀ� @� kœs` h� ^r hqr o[ hÃ� l p� ` _r ^[ _l ò p� ml _` j � ` pm̀ o[ o� nr ` � l p
j eco[ kq̀ p� j r _` j � ^l j mh̀ q[ j ` kq̀ � m[ o[ � p` � [ _[ mq[ ò j Ã� ` knr [ kql � l p
[ hr kl p� j eco[ kq̀ p� ml _` j � p` kqeoçp` � pqò pp[ _l p� ` � ò ^` l pl p� _l � mol ^` ppl
_` � ` kpekl Ã� l r � j ` pj l � [ ek_[ � ` j � ^dl nr ` � _` � [ ^r hqr o[ nEl À� @p� ] [ oò eo[ p
hekcr œpqê [ p� ml _` j � ej m̀ _eo� l � mol ^` ppl � _` � [ mò k_ex[ c` j � _` � s<oe[ p
j [ k` eo[ pÃ�` knr [ kql �[ p�_eà ò kn[ p�m̀ ppl [ ep�pEl �p` j mò �r j [ �_eaê r h_[ _`
k[ � ` _r ^[ nEl À� Tl _l p� ` pq̀ p� _` p[ ael p� ml _` j � l ] pqor eo� l � mol ^` ppl � _`
` kpekl � _` � [ hr kl p� j eco[ kq̀ pÀ� P[ o[ � [ ml e[ o� l p� [ hr kl pÃ� l p� ` _r ^[ _l ò p
mò ^ep[ j � _` � ò ^l kd` ^` o� l p� p` r p� ^l kd` ^ej ` kql p� ` � d<] eql p� [ kq̀ oel ò pÃ
[ ] l o_<çhl p� ^l j � ò pm̀ eql � ` � ^l j mò ` kpEl � ` � _[ oçhd` p� l � q̀ j ml � _` � nr `
mò ^ep[ j Ã�p` j �al j ` kq[ o�r j �^hej [ �_` �m>kê l �¯K?ogg?ek` kÃ�� � � � °À
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Er k_[ j ` kql p�T` ¾oê l p
Dkpek[ o� [ hr kl p� j eco[ kq̀ p� u� r j � _` p[ ael � m[ o[ � l p� ` _r ^[ _l ò pÃ
` pm̀ ^e[ hj ` kq̀ �nr [ k_l �kEl �ò ^` ] ` o[ j �al oj [ nEl �[ _` nr [ _[ �m[ o[ �eppl À�Ippl
q[ j ] uj � ò ah̀ q̀ � [ � nr ` pqEl � _[ � ekq̀ co[ nEl � pl ^e[ h� c` o[ h� _l p� ej eco[ kq̀ pÃ� f<
nr ` �[ �` _r ^[ nEl �u�r j [ �al oj [ �_` �ekq̀ co[ nEl À�O�mol ^` ppl �_` �[ ^r hqr o[ nEl �u
_eaœ̂ehÃ� ml ep� l � ^l kq[ ^ql � ekq̀ ô r hqr o[ h� [ hq̀ o[ � r j � l r � [ j ] l p� l p� cor ml p� ç� l p
ej eco[ kq̀ p� ` � [ � pl ^è _[ _` � _` � [ ^l hdej ` kql � ¯A` oovÃ� � � � � °À� @� pl ^è _[ _` � _`
[ ^l hdej ` kql � [ _l q[ � aò nr ` kq̀ j ` kq̀ � r j [ � al oj [ � _` � m̀ kp[ o� nr `
ò pml kp[ ] ehex[ � l p� ej eco[ kq̀ p� m̀ h[ � pr [ � ekq̀ co[ nEl Ã� ` pm̀ o[ k_l � nr ` � ` h̀ p
a[ n[ j � [ p� j r _[ kn[ p� k` ^` pp<oe[ p� m[ o[ � p̀ � [ _[ mq[ ò j À� Nl � ` kq[ kql Ã� [
ekq̀ co[ nEl � u� r j � mol ^` ppl � ekq̀ o[ qesl Ã� ` j � nr ` � [ j ] l p� l p� cor ml p� a[ x` j
[ _[ mq[ nÇ̀ pÀ�@�pl ^è _[ _` �_` � [ ^l hdej ` kql � _` s` �a[ ^eheq[ o� [ � ekq̀ co[ nEl �_l p
j eco[ kq̀ pÃ�` �[ �` _r ^[ nEl �_` �[ _r hql p�u�r j �j ` el �j r eql �éqeh�k` pp̀ �mol ^` ppl À

@huj �_l �[ ml el �mo<qê l Ã�s<oe[ p�j ` ql _l hl ce[ p�al o[ j �_` p` ksl hse_[ p�m[ o[
[ ml e[ o�_es` opl p�[ hr kl p�kl �mol ^` ppl �_` �[ mò k_ex[ c` j Ã�l �nr ` �ò mò p` kq[
r j [ �j r _[ kn[ �kl �m[ o[ _ecj [ �` _r ^[ ^el k[ h�qo[ _ê el k[ hÃ�nr ` �kEl �[ ] l o_[ �[
_es` ope_[ _` �_` �al oj [ �[ _` nr [ _[ À



Dkpekl �Ceà ò k^e[ _l �¯DC°

B@PÔTULO� �

C` peck�Ukes` op[ h�m[ o[ �@mò k_ex[ c` j �¯CU@°
CU@u� r j [ � j ` ql _l hl ce[ � _` � ` kpekl � ek^hr pes[ � mol ml pq[ � nr ` � [ fr _[ � l p
mol à ppl ò p� [ � [ ĥ [ kn[ o� ql _l p� l p� p̀ r p� [ hr kl pÀ� O� mol à ppl o� q̀ kq[ � mò s` o
ql _[ p� [ p� k` ^` ppe_[ _` p� ml ppœs` ep� _l p� [ hr kl p� ` � mh[ k` e[ � l � mol ^` ppl � _`
[ mò k_ex[ c` j � ^l j � ] [ p̀ � k` pp[ p� k` ^` ppe_[ _` pÀ� O� moej ` eol � moek^œmel � _[
CU@� u� c[ o[ kqeo� [ � [ ^` ppe] ehe_[ _` � [ l p� j [ q̀ oe[ ep� _` � [ mò k_ex[ c` j � m[ o[
ql _l p� l p� [ hr kl pÃ� ^l kpe_` o[ k_l � [ p� pr [ p� k` ^` ppe_[ _` p� ` pm̀ ^e[ ep� `
^l kd` ^ej ` kql pÃ�^l j m̀ qwk^e[ p�` �d[ ] ehe_[ _` p�mouse[ pÀ�O�p̀ cr k_l �moek^œmel
u�nr ` � l p� [ hr kl p�ml pp[ j �m[ oqê em[ o�k[ �p[ h[ �_` � [ r h[ � ` � [ mò p̀ kq[ o� [ p�pr [ p
d[ ] ehe_[ _` p� _` � j r eq[ p� j [ k` eo[ p� _eà ò kq̀ pÃ� ml ep� r j [ � ékê [ � al oj [ � _`
` umò ppEl �kEl �ml _` �p̀ o�[ _` nr [ _[ �m[ o[ �ql _l p�l p�[ hr kl pÀ�C` pq[ �al oj [ Ã�l p
[ hr kl p� [ qr [ j � ` � ^l kqol h[ j � [ � pr [ � [ mò k_ex[ c` j À� Dj � ò pr j l Ã� l p
mol à ppl ò p� _` s` j � [ mò p̀ kq[ o� l � ^l kd` ^ej ` kql � _` � s<oe[ p� j [ k` eo[ p� ` � l p
[ hr kl p�q[ j ] uj �ml _` j �ò pml k_` o�[ �` h̀ �_` �s<oe[ p�j [ k` eo[ pÀ�@�q̀ ^kl hl ce[ �u
r j [ � à oo[ j ` kq[ � éqeh� k` pp̀ � mol ^` ppl Ã� ml ep� a[ ^eheq[ � [ � [ ^` ppe] ehe_[ _` � [ l p
j [ q̀ oe[ ep� ¯B[ mmÃ� � � � � °À�C` � [ ^l o_l � ^l j � r j [ � m̀ pnr ep[ �_` � j ` q[ ç[ k<hep̀ Ã� [
j [ el oe[ � _[ p� m̀ pnr ep[ p� pl ] ò � [ � CU@� _` � � � � � � [ � � � � � � ek_ê l r � nr ` � [
ej mh̀ j ` kq[ nEl �_l p�moek^œmel p�_[ �CU@�kl �` kpekl �q̀ s` �r j �ej m[ ^ql �ml peqesl
kl p�[ hr kl p�¯@hç@x[ t ` e�` q�[ hÀÃ�� � � � °À�@�_` ps[ kq[ c` j �_` pq[ �[ ] l o_[ c` j �u�l
[ hql � ^r pql � _[ p� [ _[ mq[ nÇ̀ p� ` pm̀ ^œaê [ p� k` ^` pp<oe[ p� m[ o[ � [ hcr kp� [ hr kl p
¯Rl p̀ �` q�[ hÀÃ�� � � � °À�Nl �` kq[ kql Ã�_` pq[ ^[ çp̀ �nr ` �l p�] ` k` aœ̂el p�pr m̀ o[ j �` j
j r eql �` pq̀ �^r pql À

Or qo[ � [ ] l o_[ c` j � m[ o[ � he_[ o� ^l j � [ � _es` ope_[ _` � _l p� [ hr kl p� u� [
Ikpqor nEl �Ceà ò k^e[ _[ � ¯CI°À�Dh[ �u�_` aeke_[ �ml o�Sqo[ _hekc� ` �S[ r k_` op
�̄ � � � Ã� j ` k^el k[ _l � ` j � Fol kp` qd� ` q� [ hÀÃ� � � � �°� ^l j l � l � mol ^` ppl � _`
[ _` nr [ o� l � j [ q̀ oe[ h� ` � l p� l ] f̀ qesl p� _` � [ mò k_ex[ c` j � [ l � m̀ oaeh� ` � @p
k` ^` ppe_[ _` p� ` pm̀ ^œaê [ p� _l � [ hr kl À� N` pp` � mol ^` ppl Ã� l p� [ hr kl p
ò ^` ] ` j � _eà ò kq̀ p� l mnÇ̀ p� k[ p� nr [ ep� ml _` j � ekq̀ o[ ceo� ^l j � [ p
ekal oj [ nÇ̀ pÀ�@�[ s[ he[ nEl �u�r j �^l k^` eql �ar k_[ j ` kq[ h�k[ �CIÃ�ml ep� l p
mol à ppl ò p�mò ^ep[ j �^l kd` ^` o�] ` j � l p�p` r p�[ hr kl p�m[ o[ � [ _[ mq[ o� l
mol ^` ppl � _` � ` kpekl � @p� pr [ p� k` ^` ppe_[ _` pÀ� Ippl � ek^hr e� [ � [ s[ he[ nEl
al oj [ h� ` � ] [ pê [ j ` kq̀ � ql _[ p� [ p� ekq̀ o[ nÇ̀ p� ^l j � l p� [ hr kl pÀ� @
ekpqor nEl �u�_eà ò k^e[ _[ � ` j � qowp�kœs` epÂ�^l kq̀ é_l � l̄ � nr ` � l p� [ hr kl p
[ mò k_` j °Ã� mol ^` ppl � ¯̂ l j l � [ mò k_` j °� ` � mol _r ql � ¯̂ l j l
_` j l kpqo[ j � l � nr ` � [ mò k_` o[ j °À� Dj � ql _[ p� ` pq[ p� ` q[ m[ pÃ� l p
mol à ppl ò p�l à ò ^` j �[ ml el �[ l p�p` r p�[ hr kl p�` �[ fr _[ j çkl p�[ �[ qekceo
l p� l ] f̀ qesl p� _` � [ mò k_ex[ c` j � @� pr [ � j [ k` eo[ � ¯Tl j hekpl kÃ� � � � � °À� @
ej mh̀ j ` kq[ nEl �_[ �CI�ml _` �p` o�` pqò pp[ kq̀ �m[ o[ �[ hcr kp�mol à ppl ò pÃ
nr ` �` kaò kq[ j �_eaê r h_[ _` p�` j � ` k^l kqo[ o� l � q̀ j ml � ` uqo[ �k` ^` pp<oel
m[ o[ � mh[ k` [ o� [ p� [ r h[ p� l r � qo[ ] [ hd[ j � ` j � ` p^l h[ p� nr ` � ^[ ò ^` j � _`
ò ^r opl p�` �[ ^l j l _[ nÇ̀ p�¯Tr opr k] l ` sk[ Ã�� � � � °À



Dkpekl �Br hqr o[ hj ` kq̀ �S` kpœs` hÂ
Uqehex[ � l p� s[ hl ò pÃ� [ qeqr _` p� ` � qo[ _enÇ̀ p� _` � cor ml p� uqkê l p� ` � ^r hqr o[ ep
m[ o[ � mol ml ô el k[ o� [ l p� [ hr kl p� nr ` � m̀ oq̀ k^` j � [ � ` pp̀ p� cor ml p� r j [
` _r ^[ nEl �[ _` nr [ _[ À�Mehk` o� �̄ � � � °�pr ] hekd[ �[ �ej ml oq>k^e[ �_` �` kpek[ o
[ hr kl p� ^r hqr o[ hj ` kq̀ � _es` opl p� ßq[ kql � _` kqol � ^l j l � al o[ � _[ � pr [
^r hqr o[ àÀ� B` kqo[ çp̀ � kl � _` p̀ ksl hsej ` kql � m̀ ppl [ h� _l p� [ hr kl pÃ
j ` hdl o[ k_l � l p� p̀ r p� ^l kd` ^ej ` kql p� pl ] ò � [ � pr [ � mo¾moe[ � ^r hqr o[ � `
l r qo[ p� ^r hqr o[ pÀ� T[ j ] uj � q̀ kq[ � _` p[ ae[ o� ^ò kn[ p� ^r hqr o[ hj ` kq̀
q̀ k_` k^el p[ p� kl p� [ hr kl pÃ� [ � aej � _` � mol j l s` o� ò h[ nÇ̀ p� ml peqes[ p� `
p[ r _<s` epÀ� Kl qhr g� ¦ � Kl g[ ^[ v[ � �̄ � � � °� j ` k^el k[ j � nr ` � [ hcr kp
mol à ppl ò p�kEl �qwj �al oj [ nEl �[ _` nr [ _[ �` j �D_r ^[ nEl �Br hqr o[ hj ` kq̀
R̀ pml kpes[ Ã� l � nr ` � l p� h̀ s[ � [ � [ ^ò _eq[ o� nr ` � u� ej ml ppœs` h� ^l j ] ek[ o� [
` _r ^[ nEl � j r hqê r hqr o[ h� ^l j � ^l k^` eql p� ^è kqœaê l pÀ� Ipql � u� l ] p̀ os[ _l
moek^em[ hj ` kq̀ � ` kqò � mol à ppl ò p� _` � STDMÃ� nr ` � _` pq[ ^[ j � nr ` � u
ej ml ppœs` h� ` kpek[ o� [ p� pr [ p� _ep̂ emhek[ p� ` Ã� [ l � j ` pj l � q̀ j ml Ã
ej mh̀ j ` kq[ o�` pq[ �[ ] l o_[ c` j À�Ipql �ek_ê [ �[ �k` ^` ppe_[ _` �_` �al oj [ nEl
` pm̀ ^e[ hex[ _[ Ã�[ �aej �_` �[ fr _[ o�l p�` _r ^[ _l ò p�[ �ej mh̀ j ` kq[ o�[ �BRD�k[
p[ h[ �_` �[ r h[ À

B@PÔTULO� �

D_r ^[ nEl �Br hqr o[ hj ` kq̀ �R` h̀ s[ kq̀ Â
µ� r j [ � [ ] l o_[ c` j � nr ` � [ ] l o_[ � l � ^l kq̀ uql � ^r hqr o[ h� _l p� [ hr kl p� ` � l
^l kpe_` o[ � r j � ` h̀ j ` kql � j r eql � ej ml oq[ kq̀ � _[ � pr [ � e_` kqe_[ _` Ã� nr `
[ à q[ � [ � pr [ � [ mò k_ex[ c` j À� Uqehex[ � s<oe[ p� ` pqor qr o[ pÃ� q[ ep� ^l j l � [
P` _[ cl ce[ � Br hqr o[ hj ` kq̀ � R̀ pml kpes[ � ` � l � Dkpekl � Br hqr o[ hj ` kq̀
R̀ h̀ s[ kq̀ À� P[ o[ � l à ò ^` o� r j [ � [ ] l o_[ c` j � ^r hqr o[ hj ` kq̀ � ò pml kpes[
[ l � mol ^` ppl � _` � ` kpekl Ã� l p� mol à ppl ò p� mò ^ep[ j � _` � [ _nr eoeo
p̀ kpe] ehe_[ _` � ^r hqr o[ hÃ� a[ j ehe[ oex[ k_l çp̀ � ^l j � l p� s[ hl ò pÃ� [ qeqr _` p� `
qo[ _enÇ̀ p�_l p� p̀ r p� [ hr kl pÀ�O� l ] f̀ qesl �uÃ� j [ ep�r j [ �s` xÃ� l à ò ^` o� [ l p
[ hr kl p�j éhqemh[ p�se[ p�_` �[ ^` ppl �[ l �^l kd` ^ej ` kql À�N` pq̀ �^l kq̀ uql Ã�l p
` _r ^[ _l ò p�q[ j ] uj �ml _` j �[ fr pq[ o�l p�j [ q̀ oe[ ep�_` �[ mò k_ex[ c` j �@p
k` ^` ppe_[ _` p� ^r hqr o[ ep� _l p� [ hr kl p� ` � c[ o[ kqeo� nr ` � ò ah̀ q̀ j � j éhqemh[ p
sl x` p�` �m̀ opm̀ qes[ p�¯Fol kp̀ qd�` q�[ hÀÃ�� � � �°À

Dpq[ p� pEl � [ hcr j [ p� [ ] l o_[ c` kp� ` � ` pqor qr o[ p� m̀ _[ c¾cê [ p
ar k_[ j ` kq[ ep� nr ` � mol ^r o[ j � [ ml e[ o� [ hr kl p� ^r hqr o[ hj ` kq̀ � _es` opl p� `
` kaò kq[ o� l p� _` p[ ael p� _` � [ j ] è kq̀ p� ` _r ^[ qesl p� _es` opeaê [ _l pÃ
r qehex[ k_l � [ � _es` ope_[ _` � m[ o[ � mol j l s` o� r j � [ j ] è kq̀ � j [ ep� ml peqesl Ã
` j m<qê l �` �ek^hr pesl �k[ �p[ h[ �_` �[ r h[ À

Dj �pr j [ ÀÀÀ



Uj � ` pqr _l � _` � ^[ pl � ^l j � l � l ] f̀ qesl � _` � eks` pqec[ o� [ � ` aê <^e[ � _[
ekq̀ co[ nEl � _l p� ej eco[ kq̀ p� [ qo[ sup� _` � mol co[ j [ p� hekcr œpqê l p� al e
ò [ hex[ _l � ` j � M[ hq[ Ã� Bdemò Ã� Dpq¾ke[ � ` � Dp^¾̂ e[ À� Op� ò pr hq[ _l p
ò s` h[ j � [ p� k` ^` ppe_[ _` p� _l p� [ hr kl p� ` j � ò h[ nEl � @p� ml hœqê [ p� _`
ekq̀ co[ nEl À�Op�al oj [ _l ò p�_` � [ _r hql p�p[ hè kq[ o[ j � [ �ej ml oq>k^e[ �_`
[ _[ mq[ o� [ p� pr [ p� mo<qê [ p� ` � l p� nr [ _ol p� k[ ^el k[ ep� @p� k` ^` ppe_[ _` p
_[ p�pr [ p�qr oj [ pÃ�[ �aej �_` �l à ò ^` o�^l kd` ^ej ` kql p�mo<qê l p�éq̀ ep�[ l p
[ hr kl pÀ

Or qo[ p� mo<qê [ p� nr ` � j ` k^el k[ o[ j � pEl � l � qo[ ] [ hdl � ` j � cor ml � ` � [
_ep^r ppEl � _[ p� pr [ p� ` um̀ oewk^e[ pÃ� r qehex[ k_l � [ qese_[ _` p� mo<qê [ p� `
` ksl hs` k_l � l p� [ hr kl p� m[ o[ � c[ o[ kqeo� r j [ � m[ oqê em[ nEl � [ qes[ À� O
` _r ^[ _l o� _[ � Dpq¾ke[ � j ` k^el kl r � nr ` � [ � m[ oqê em[ nEl � kl � mol co[ j [
` _r ^[ qesl �` �kl �^r opl �_` �hœkcr [ p�[ fr _[ �l p�ej eco[ kq̀ p�[ �ekq̀ co[ ò j çp`
` � [ � m[ oqê em[ ò j � [ qes[ j ` kq̀ � k[ � pl ^è _[ _` � Dpq¾ke[ À� Ipql � u� j ` hdl o
^l j mò ` k_e_l � nr [ k_l � ^l kqo[ pq[ _l � ^l j � [ � peqr [ nEl � _l p� ej eco[ kq̀ p
` j � Bdemò Â� [ p� ` um̀ oewk^e[ p� k` c[ qes[ p� ^l j � mol co[ j [ p� hekcr œpqê l p
ej m̀ _` j � l p� ek_esœ_r l p� _` � p` � ` ksl hs` ò j � [ qes[ j ` kq̀ � ^l j � l
^l kd` ^ej ` kql À� Ipql � pr ] hekd[ � [ p� _` ps[ kq[ c` kp� _[ p� ml hœqê [ p
c` k` o[ hex[ _[ p� nr ` � kEl � qwj � ` j � ^l kpe_` o[ nEl � [ p� _eà ò kn[ p
m̀ ppl [ epÀ� Or qol � [ pm̀ ql � ej ml oq[ kq̀ � nr ` � u� ek_ê [ _l � u� [ � ` j m[ qe[
_` j l kpqo[ _[ � m̀ hl � mol à ppl oÀ� Uj [ � [ ] l o_[ c` j � ` j m<qê [ � ` � [
mol j l nEl � _` � r j � [ j ] è kq̀ � ek^hr pesl � al o[ j � j r eql � [ mò ^e[ _[ p� m̀ hl p
[ hr kl pÀ

B@PÔTULO� �

Dpqr _l p�_` �B[ pl �` �Du` j mhl p
Dpqr _l p� _` � ^[ pl � ` � ` pqr _l p� _` � eks` pqec[ nEl � nr [ heq[ qes[ � pEl
^l kpe_` o[ _l p� j r eql � éq̀ ep� m[ o[ � ^l j mò ` k_` o� r j � à k¾j ` kl À� N` pq̀
^[ mœqr hl Ã� pEl � [ mò p` kq[ _l p� ` pqr _l p� _` pp` � qeml Ã� ml ep� ^l kpe_` o[ çp`
nr ` � _es` opl p� ` _r ^[ _l ò p� ` � [ hr kl p� ml _` j � ^[ mq[ o� [ p� pr [ p� mo¾moe[ p
k` ^` ppe_[ _` p�` �_eaê r h_[ _` p�_` �al oj [ �j [ ep�^h[ o[ �` �mò ^ep[ À

Uj �` pqr _l �nr [ heq[ qesl �` umhl o[ q¾oel �e_` kqeaê l r �[ p�_eaê r h_[ _` p�nr ` �l p
[ hr kl p� j eco[ kq̀ p� [ _r hql p� ` kaò kq[ j Ã� [ � m[ oqeo� _[ p� _` p^oenÇ̀ p� _l p
` _r ^[ _l ò pÀ� El o[ j � e_` kqeaê [ _[ p� ^ek^l � ^[ q̀ cl oe[ pÃ� hepq[ _[ p� ml o
aò nr wk^e[ � _` � l ^l oowk^e[ Â� ] [ oò eo[ p� ^r hqr o[ ep� ¯hœkcr [ Ã� [ qeqr _` p� ` j
ò h[ nEl �@� ` p^l h[ °Ã�nr ` pqÇ̀ p� ò h[ ^el k[ _[ p� ^l j � [ � a[ j œhe[ � ` � ^r e_[ _l pÃ
k` ^` ppe_[ _` p� j [ q̀ oe[ ep� ¯ml ] ò x[ °� ` � _` p[ ael p� ` _r ^[ qesl p� ¯a[ hq[ � _`
[ ^` ppl �l r �j [ q̀ oe[ ep°À�A[ oò eo[ p�mo<qê [ pÃ�^l j l �[ �a[ hq[ �_` �j [ q̀ oe[ ep�l r
[ ^` ppl � @� ` p^l h[ Ã� ml ] ò x[ � ` � ekp` cr o[ kn[ Ã� ml _` j � ej m̀ _eo� l
mol cò ppl �_` � [ hr kl p� ] oehd[ kq̀ pÃ�^l j l � ò h[ q[ j � l p�mol à ppl ò p� ¯Eò `
` q�[ hÀÃ�� � � � °À



B@PÔTULO� �

Dpqr _l p�_` �B[ pl �` �Du` j mhl p
Uj � ` pqr _l � nr [ heq[ qesl � ò [ hex[ _l � k[ � Eekh>k_e[ � mol ^r ol r � al oj [ p� _`
[ ml e[ o� l p� [ hr kl p� j eco[ kq̀ pÃ�` kqò sepq[ k_l �` _r ^[ _l ò p�_` � [ _r hql p�`
[ hr kl p� j eco[ kq̀ p� [ _r hql pÀ� Oà ò ^` o� ek^` kqesl � al e� ^l kpe_` o[ _l
` pp` k^e[ h� q[ kql � m̀ hl p� mol à ppl ò p� ^l j l � m̀ hl p� [ hr kl pÃ� nr `
pr ] hekd[ o[ j � nr ` � l � [ ml el � ` � [ � j l qes[ nEl � l p� [ fr _[ o[ j � [ � [ mò k_` oÀ
@huj � _eppl Ã� ek_ê [ o[ j � l � qo[ ] [ hdl � ` j � cor ml � ^l j l � r j [ � mo<qê [
] ` kuaê [ Ã� ml ep� hd` p� m̀ oj eqe[ � ò ah̀ qeo� ` � _ep^r qeo� j [ ep� pl ] ò � l p
j [ q̀ oe[ epÀ� @� m[ oqehd[ � _` � ` um̀ oewk^e[ p� ` kqò � l p� [ hr kl p� [ fr _l r çl p� [
[ mò k_` o�^l ep[ p�kl s[ p�` �[ �^l j mò ` k_` o�j ` hdl o�[ hcr kp�^l k^` eql pÀ�@
[ mò k_ex[ c` j � mo<qê [ � ` � l � [ a[ pq[ j ` kql � _[ � al oj [ � qo[ _ê el k[ h� _`
` kpek[ o� ^l k^` eql p� q̀ ¾oê l p� k[ � p[ h[ � _` � [ r h[ � a[ ^eheq[ o[ j � [
[ mò k_ex[ c` j � _l p� [ hr kl p� j eco[ kq̀ pÃ� mol ml ô el k[ k_l çhd` p� kl s[ p
` um̀ oewk^e[ p�¯K?ogg?ek` kÃ�� � � � °À
Or qo[ �al oj [ �_` � [ ml e[ o� l p�ej eco[ kq̀ p� [ _r hql p�u� [ �ej mh̀ j ` kq[ nEl �_`
^r opl p� ` pm̀ ^e[ hex[ _l p� _` � hœkcr [ � ` � ` _r ^[ nEl � m[ o[ � [ p� pr [ p
k` ^` ppe_[ _` p� ` pm̀ ^œaê [ pÀ� Uj � ` pqr _l � _` � ^[ pl � [ r pqoœ[ ^l � ^` kqo[ _l
` j �ej eco[ kq̀ p�[ k[ ha[ ] ` ql p�_` �ql _l �l �j r k_l �p[ hè kq[ �[ �k` ^` ppe_[ _`
_` � ^r opl p� ` pm̀ ^e[ hex[ _l pÃ� r j [ � s` x� nr ` � [ � j [ el oe[ � _l p� ^r opl p� _`
hœkcr [ � m[ o[ � j eco[ kq̀ p� pEl � ^l k^` ] e_l p� m[ o[ � m̀ ppl [ p� [ ha[ ] ` qex[ _[ pÃ
` u^hr ek_l � [ ppej � [ hcr kp� ek_esœ_r l p� _[ � ml ppe] ehe_[ _` � _` � p`
j [ qoê r h[ ò j �k[ �` _r ^[ nEl �_l �m[ œp�_` �[ ^l hdej ` kql �l r �j ` pj l �_` �p`
^[ k_e_[ q[ ò j � @� ^e_[ _[ ke[ À� Dpq̀ � ` pqr _l � q[ j ] uj � _` pq[ ^[ � l r qol p
p` osenl p� nr ` � p` � ò s` h[ o[ j � éq̀ ep� kl � [ ml el � [ l p� [ hr kl p� ej eco[ kq̀ pÂ
[ ppepq̀ kq̀ p� pl ^e[ epÃ� m[ o[ � nr ` � ml pp[ j � he_[ o� ^l j � [ hcr j [ p� nr ` pqÇ̀ p
pl ^e[ ep� _l p� [ hr kl p� nr ` � ` pqEl � al o[ � _l � ^l kqol hl � _l � mol à ppl o� ¯ml o
` u` j mhl Ã� nr ` pqÇ̀ p� _` � ml ] ò x[ °Ã� [ ^l kp` hd[ j ` kql � mol aeppel k[ h� m[ o[
l ] q̀ o�ekal oj [ nÇ̀ p�pl ] ò � l ml oqr ke_[ _` p�mol aeppel k[ epÃ�[ ml el �mo<qê l Ã
^l j l � ^ò ^d` pÃ� dl o<oel p� ah̀ uœs` epÃ� a<^eh� [ ^` ppl Ã� ` q̂ À� ¯Phr qx[ o� ¦ � Reqq̀ oÃ
� � � � °À

Dpp` p� ` pqr _l p� ` p^h[ ò ^` j � [ p� k` ^` ppe_[ _` p� ò h[ q[ _[ p� ml o� _es` opl p
[ hr kl p�` �` _r ^[ _l ò p�` �[ fr _[ j �[ �^l j mò ` k_` o�[ p�pr [ p�_eaê r h_[ _` pÀ
Dh̀ p� q[ j ] uj � al ok` ^` j � ekal oj [ nÇ̀ p� éq̀ ep� pl ] ò � ^l j l � [ hr kl p
^r hqr o[ hj ` kq̀ �_es` opl p�ml _` j �p` o�[ fr _[ _l p�` �[ ml e[ _l pÀ
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R` pr j l �` �R` ah̀ uEl
Dj � ò pr j l Ã� [ � _es` ope_[ _` � ^r hqr o[ h� u� [ hcl � ^l j � nr ` � ql _l p� l p
` _r ^[ _l ò p� _` s` j � he_[ o� k[ � pr [ � mo<qê [ À� Dj ] l o[ � ò mò p` kq̀
_` p[ ael pÃ� q[ j ] uj � l à ò ^` � ] ` k` aœ̂el p� ` � l ml oqr ke_[ _` p� m[ o[ � l p
[ hr kl pÀ� Dpp` p� _` p[ ael p� ml _` j � p` o� ` pqò pp[ kq̀ pÃ� j [ p� ml _` j � p` o
` kaò kq[ _l p� ^l j � l � ^l kd` ^ej ` kql Ã� [ p� ^l j m̀ qwk^e[ p� ` � [ p� [ qeqr _` p
k` ^` pp<oe[ pÀ� N` pp` � mol ^` ppl Ã� [ p� [ ] l o_[ c` kp� ` _r ^[ ^el k[ ep
ek^hr pes[ p�pEl �ej ml oq[ kq̀ p�^l j l �] [ p` �_[ �mo<qê [ �_l p�` _r ^[ _l ò pÀ�O
C` peck�Ukes` op[ h�m[ o[ � [ �@mò k_ex[ c` j � m̀ oj eq̀ �nr ` � l p�mol à ppl ò p
mh[ k` è j � mol [ qes[ j ` kq̀ � [ p� k` ^` ppe_[ _` p� ` pm̀ ^œaê [ p� _` � ql _l p� l p
p` r p� [ hr kl pÀ�@�Ikpqor nEl �Ceà ò k^e[ _[ �sep[ �mol ml ô el k[ o� [ l p� [ hr kl p
s<oe[ p� al oj [ p� _` � [ ĥ [ kn[ o� l � ^l kd` ^ej ` kql Ã� [ _` nr [ k_l � l � mol ^` ppl
_` � [ mò k_ex[ c` j � [ l � p` r � m̀ oaeh� _` � [ mò k_ex[ c` j À� @� D_r ^[ nEl
Br hqr o[ hj ` kq̀ � R` h̀ s[ kq̀ � ò à ò çp` � @� _es` ope_[ _` � ^l j l � m[ oq̀
ekq̀ co[ kq̀ � _[ � [ mò k_ex[ c` j � _l � [ hr kl � ` � r qehex[ ç[ � kl � mol ^` ppl � _`
[ mò k_ex[ c` j À� Pl o� aej Ã� [ � m̀ _[ cl ce[ � ^r hqr o[ hj ` kq̀ � ò pml kpes[ � sep[
[ ] l o_[ o� l � [ hr kl � _` � [ ^l o_l � ^l j � l � p` r � m̀ oaeh� ^r hqr o[ h� ` � [ fr _<çhl � [
[ mò k_` o�_` �r j [ �al oj [ �nr ` �hd` �p` f[ �[ _` nr [ _[ À

O� [ ml el � mo<qê l � q[ j ] uj � u� ` pp` k^e[ hÀ� Dpqr _l p� _` � ^[ pl � ` � ekê e[ qes[ p
_` � eks` pqec[ nEl � nr [ heq[ qes[ � ek_ê [ o[ j � [ p� mo<qê [ p� nr ` � ar k^el k[ j
j ` hdl o� m[ o[ � [ hr kl p� j eco[ kq̀ p� [ _r hql pÀ� El oj [ nEl � ` pm̀ ^e[ hex[ _[ � `
mol co[ j [ p�_` �hœkcr [ pÃ�ek^` kqesl Ã�[ qese_[ _` p�` �_ep^r ppÇ̀ p�` j �cor ml Ã
[ mò k_ex[ c` j �mo<qê [ Ã�[ fr _[ �mo<qê [ �^l j �nr ` pqÇ̀ p�_l �_e[ � [ �_e[ �pEl
[ m̀ k[ p� [ hcr j [ p� _[ p� mo<qê [ p� nr ` � l p� ` _r ^[ _l ò p� ml _` j
ej mh̀ j ` kq[ o�m[ o[ �[ ml e[ o�l p�p` r p�[ hr kl pÀ�µ�k` ^` pp<oel �` pq[ o�_epml pql
[ � [ mò k_` o� pl ] ò � [ p� nr ` pqÇ̀ p� nr ` � ml _` j � ej m̀ _eçhl p� _` � m[ oqê em[ o
` j �mol co[ j [ p�` _r ^[ qesl p�` �_` �al oj [ nEl À�Bl j l �al e�j ` k^el k[ _l �ml o
j r eql p� ` _r ^[ _l ò pÃ� ml o� s` x` p� l p� mol ] h̀ j [ p� mo<qê l pÃ� q[ ep� ^l j l � [
` p^[ pp` x� _` � [ hej ` kql p� ` � pr moej ` kql pÃ� l � [ r j ` kql � _[ p
ò pml kp[ ] ehe_[ _` p� ` j � ^[ p[ Ã� [ p� ] [ oò eo[ p� hekcr œpqê [ p� ` � _`
[ ha[ ] ` qex[ nEl Ã� ml _` j � ej m̀ _eo� m̀ ppl [ p� j r eql � ekq̀ hec` kq̀ pÀ� µ
ej ml oq[ kq̀ � nr ` � ql _l p� l p� ^l kq[ ^ql p� p` f[ j � ] [ p` [ _l p� kl � ò pm̀ eql
j éqr l Ã� k[ � p` kpe] ehe_[ _` � ^r hqr o[ h� ` � k[ � ^l kp^ewk^e[ � ^r hqr o[ hÃ� ml ep
mol j l s` o�r j �^hej [ �_` �[ ^` eq[ nEl Ã�ek^hr pEl �` �[ ml el �u�[ �j [ el o�[ fr _[ À



@mò k_` r �[ hcl �kl sl Ë�S` �pej Ã�l �nr ` �al e�` �^l j l �l �[ s[ he[ oe[ Ë

@̂ d[ �nr ` �l p�l ] f̀ qesl p�[ mò p` kq[ _l p�kl �ekœ̂el �_l �^[ mœqr hl �al o[ j
[ ĥ [ kn[ _l pË

Qr [ ep�_` pq[ p�[ ] l o_[ c` kp�` �j ` hdl ò p�mo<qê [ p�^l kd` ^` �` �l r
r qehex[ �k[ �pr [ �mo<qê [ Ë

Bl j �] [ p` �k[ �pr [ �` um̀ oewk^e[ �m̀ ppl [ hÃ�l �nr ` �j [ ep�[ ^d[ �nr ` �u
ej ml oq[ kq̀ �` �ml _` oe[ �p` o�[ ^ò p^` kq[ _l �[ �` pq̀ �^[ mœqr hl Ë

Qr [ ep�_` pq[ p�[ ] l o_[ c` kp�` �j ` hdl ò p�mo<qê [ p�cl pq[ oe[ �_`
ej mh̀ j ` kq[ o�k[ �pr [ �mo<qê [ Ë

Bl j �] [ p` �k[ �pr [ �` um̀ oewk^e[ �m̀ ppl [ hÃ�` k^l kqol r �_eaê r h_[ _` p�`
] [ oò eo[ p�k[ �ej mh̀ j ` kq[ nEl �_` �[ hcr j [ �_` pq[ p�[ ] l o_[ c` kpË
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R` ah̀ qek_l �pl ] ò �l �Bl kq̀ é_l �@k[ hep[ _l �`
@mò p` kq[ _l
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� À�@hç@x[ t ` eÃ�@ÀÃ�S` ò k` hheÃ�EÀ�¦ �Lr k_nsepqÃ�KÀ�¯� � � � °À�Ukes` op[ h�C` peck�al o
L` [ okekc�¯UCL°Â�@�^l kq̀ kq�[ k[ hvpep�l a�m̀ ` oçò sè t ` _�fl r ok[ h�m[ m̀ op�aol j
� � � � �ql �� � � � À�Jl r ok[ h�l a�qd` �S^dl h[ opdem�l a�T̀ [ ^dekc�[ k_�L` [ okekcÃ�� � �̄ °Ã
� � ç� � À�COIÂ�� � À� � � � � �fl pl qhÀs� � e� À� � � � � À

R` à owk^e[ p�Ae] hel co<aê [ p

� À�A` oovÃ�JÀ�WÀ�¯� � � � °À�Td` l oè p�[ k_�j l _` hp�l a�[ ^^r hqr o[ qel kÀ�Ik�SÀ�JÀ
S^dt [ oqx�¦ �JÀ�AÀ�Ukc` o�¯D_pÀ°Ã�Td` �Oual o_�d[ k_] l l g�l a�[ ^^r hqr o[ qel k�[ k_
d` [ hqdÀ�Oual o_�Ukes` opeqv�Pò ppÀ

� À�Aol t kÃ�MÀÃ�Fo[ s[ keÃ�MÀ�NÀÃ�Sh[ _` Ã�AÀÃ�¦ �JÄceÃ�LÀ�¯� � � � °À�Ikq̀ co[ qekc
Meco[ kqp�qdol r cd�@_r hq�L[ kcr [ c` �Pol co[ j j ` pÂ�@�Bl j m[ o[ qes` �B[ p`
Sqr _v�l a�El r o�Dr ol m̀ [ k�Bl r kqoè pÀ�@_s[ k^` _�S` oè p�ek�M[ k[ c` j ` kqÃ�� � � ê
� � � À�COIÂ�� � À� � � � �p� � � � ç�� � � � � � � � � � � � � � � � � �

� À�B[ mmÃ�MÀ�JÀ�¯� � � � °À�Td` �` aà ^qes` k` pp�l a�r kes` op[ h�_` peck�al o�h̀ [ okekcÂ�[
j ` q[ ç[ k[ hvpep�l a�heq̀ o[ qr ò �] ` qt ` ` k�� � � � �[ k_�� � � � À�Ikq̀ ok[ qel k[ h�Jl r ok[ h
l a�Ik^hr pes` �D_r ^[ qel kÃ�� � �̄ °Ã�� � �ê� � � À�
_l eÂ�� � À� � � � �� � � � � � � � À� � � � À� � � � � � �

� À�Eò ` Ã�JÀ�LÀÃ�Koe� Ã�KÀÃ�¦ �Kl k` ^kegÃ�JÀ�¯� � � � °À�H[ os` pqekc�d[ o_pdempÂ
D_r ^[ ql opÛ�sè t p�l k�qd` �^d[ hh̀ kc` p�l a�j eco[ kq�pqr _` kqp�[ k_�qd` eo
^l kp` nr ` k^` p�l k�` _r ^[ qel kÀ�Bdeh_ò k�[ k_�Yl r qd�S` osê ` p�R̀ sè t Ã�� � �̄ °Ã
� � � ç� � � À

� À�Fol kp` qdÃ�SÀ�LÀÃ�Mê d` h[ Ã�DÀÃ�¦ �Uct r Ã�LÀ�OÀ�¯� � � � °À�C` peckekc�al o�Ces` op`
L` [ ok` opÀ�C` peck�al o�L` [ okekcÂ�Poek^emh̀ pÃ�Pol ^` pp` pÃ�[ k_�Po[ uepÀ
dqqmpÂ��` _q̀ ^d] l l gpÀl oc�e_�_` peckekc� al o� _es` op` � h̀ [ ok` op

� À�K?ogg?ek` kÃ�KÀ�¯� � � � °À�L` [ okekcÃ�q̀ [ ^dekc�[ k_�ekq̀ co[ qel k�l a�[ _r hq
j eco[ kqp�ek�Eekh[ k_À�Jvs?pgvh?�pqr _è p�ek�` _r ^[ qel kÃ�mpv^dl hl cv�[ k_�pl ^e[ h
ò p` [ ô dÃ�� �ç� � Ã�� � � ç� � � À�dqqmÂ��r okÀae�URNÂISANÂ� � � ç� � �ç� � ç� � � � ç�

� À�Kl qhr gÃ�NÀÃ�¦ �Kl ^[ g[ v[ Ã�SÀ�¯� � � � °À�Br hqr o[ hhv�R` h̀ s[ kq�R` pml kpes`
D_r ^[ qel kÂ�Wd[ q�_l �q̀ [ ^d` op�qdekg�ek�Tr og` vË�Jl r ok[ h�l a�Dqdkê �[ k_
Br hqr o[ h�Sqr _è pÃ�� �̄ °Ã�� � ê� � � À�dqqmpÂ��t t t Àfpql oÀl oc�pq[ ] h̀ �� � � � � � � �
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R` à owk^e[ p�Ae] hel co<aê [ p
� À�Mehk` oÃ�HÀ�RÀ�¯� � � � °À�Br hqr o[ hhv�ò pml kpes` �^h[ ppol l j �j [ k[ c` j ` kqÀ
Oual o_�R̀ p` [ ô d�Dk^v^hl m̀ _e[ �l a�D_r ^[ qel kÀ
dqqmpÂ��_l eÀl oc�� � À� � � � �[ ^ò al ò �� � � � � � � � � � � � � À� � � À� � ��

� � À�Phr qx[ oÃ�VÀ�¦ �Reqq̀ oÃ�MÀ�¯� � � � °À�L` [ okekc�ek�qd` �^l kq̀ uq�l a�j eco[ qel k�[ k_
ekq̀ co[ qel k�ê
Bd[ hh̀ kc` p�[ k_�l mqel kp�al o�[ _r hq�h̀ [ ok` opÀ�Bl r kpeh�l a�Dr ol m̀ Ã�� ç� À

� � À�Rl p` Ã�CÀ�HÀÃ�H[ pp` h] oekcÃ�TÀ�SÀÃ�Sq[ dhÃ�SÀÃ�¦ �Z[ ] [ h[ Ã�JÀ�¯� � � � °À�@ppepqes`
q̀ ^dkl hl cv�

� � À�Ukes` op[ h�C` peck�al o�L` [ okekcÂ�Tt l �pe_` p�l a�qd` �p[ j ` �^l ekÀ�H[ k_] l l g
l a�Sm̀ ^e[ h�D_r ^[ qel k�T̀ ^dkl hl cv�R̀ p` [ ô d�[ k_�Po[ ^qê ` Ã�� � Ã�� � � ç� � �À

� � À�S^dt [ ox` kqd[ hÃ�MÀÃ�S^d[ ^dk` oÃ�MÀ�KÀÃ�Jr [ kcÃ�LÀ�PÀÃ�¦ �s[ k�_` �Vefs` oÃ�EÀ�JÀ
RÀ�¯� � � � °À�R` [ mekc�qd` �] ` k` aeqp�l a�^r hqr o[ h�_es` opeqvÂ�Bh[ ppol l j �^r hqr o[ h
_es` opeqv�^hej [ q̀ �[ k_�pqr _` kqpÛ�ekq̀ ô r hqr o[ h�^l j m̀ q̀ k^` À�Dr ol m̀ [ k
Jl r ok[ h�l a�Sl ^e[ h�Ppv^dl hl cvÃ�� � �̄ °Ã�� � � ê� � � À
dqqmpÂ��_l eÀl oc�� � À� � � � �` fpmÀ� � � �

� � À�S` qe[ t [ kÃ�MÀ�@À�¦ �Q[ j [ oe[ dÃ�ZÀ�¯� � � � °À�@�mo[ ^qê [ h�cr e_` �ek�_` peckekc
^r ooê r hr j �al o�_es` op` �h̀ [ ok` opÀ�PUST@K@Â�Jr ok[ h�A[ d[ p[ �C[ k�P` k_e_eg[ kÃ
� �̄ °Ã�� � � ê� � � À�dqqmpÂ��_l eÀl oc�� � À� � � � � �mr pq[ g[ Às� e� À� � �

� � À�Tl j hekpl kÃ�BÀ�¯� � � � °À�Hl t �ql �_eaà ò kqe[ q̀ �ekpqor ^qel k�ek�[ ^[ _` j ê [ hhv
_es` op` �^h[ ppol l j p�¯� o_�` _À°À�@SBCÀ

� � À�Tr opr k] l ` sk[ Ã�NÀ�ZÀ�¯� � � � °À�V[ oel r p�` u[ j mh̀ p�l a�_eaà ò kqe[ q̀ _
ekpqor ^qel k�ek�qd` �^h[ ppol l j Ã�[ _s[ kq[ c` p�[ k_�_ep[ _s[ kq[ c` p�l a
_eaà ò kqe[ q̀ _�ekpqor ^qel kÀ�DUR@SI@N�JOURN@L�OE�@B@CDMIB�RDSD@RBHÃ
� �̄ � °Ã�� � � À�COIÂ�� � À� � � � �x` kl _l À� � � � � � � À



@s[ he[ nEl �` �@s[ he[ nEl �k[
D_r ^[ nEl �Ik^hr pes[
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Ikqol _r nEl �` �l ] f` qesl p

@� [ s[ he[ nEl � _` p` j m̀ kd[ � r j � m[ m̀ h� ar k_[ j ` kq[ h� k[ � ` _r ^[ nEl
ek^hr pes[ Ã� p` osek_l � ^l j l � à oo[ j ` kq[ � m[ o[ � j ` _eo� l p� ò pr hq[ _l p� _[
[ mò k_ex[ c` j Ã� ekal oj [ o� [ p� ` pqo[ quce[ p� _` � ` kpekl � ` � c[ o[ kqeo� nr `
ql _l p� l p� [ hr kl p� í � ek_` m̀ k_` kq̀ j ` kq̀ � _[ � pr [ � l oec` j � l r
^[ m[ ^e_[ _` p� í � [ ĥ [ k^` j � l � p` r � mh̀ kl � ml q̀ k^e[ hÀ� Nr j � [ j ] è kq̀
` _r ^[ qesl � ek^hr pesl Ã� [ p� [ s[ he[ nÇ̀ p� _` s` j � p` o� fr pq[ pÃ� ` nr eq[ qes[ p� `
ò ah̀ qeo� [ p� _es` op[ p� k` ^` ppe_[ _` p� _l p� [ hr kl pÀ� Dpq̀ � ^[ mœqr hl � ` umhl o[
j ` ql _l hl ce[ p� ` � ` pqo[ quce[ p�m[ o[ �ej mh̀ j ` kq[ o� [ s[ he[ nÇ̀ p�ek^hr pes[ pÃ
[ ] l o_[ k_l �_` p[ ael p�` �j ` hdl ò p�mo<qê [ pÀ

C` p` ksl hse_l �ml oÂ��M[ oe[ �N[ e[ o[ �Jr he<k

@pl ^e[ ^e¾k�Dj mò p[ p�BON�V@LORDS
�

Op�l ] f` qesl p�_` pq̀ �j ¾_r hl �pEl Â

Bl j mò ` k_` o�l p�moek^œmel p�` �[ �ej ml oq>k^e[ �_[ �[ s[ he[ nEl
ek^hr pes[ À

Dumhl o[ o�à oo[ j ` kq[ p�` �j uql _l p�nr ` �[ ml e[ j �[ hr kl p�_es` opl p�k[
_` j l kpqo[ nEl �_[ p�pr [ p�^l j m̀ qwk^e[ p�` �^l kd` ^ej ` kql pÀ

C` p` ksl hs` o�[ �^[ m[ ^e_[ _` �_` �^oe[ o�` �[ _[ mq[ o�[ s[ he[ nÇ̀ p�nr `
mol j l s[ j �[ �` nr e_[ _` �` �[ �ek^hr pEl À

Bl j mò ` k_` o�l p�l ] f` qesl p�` �Bl k^` eql pç̂ d[ s`



Eh̀ ue] ehe_[ _` Â� Oà ò ^` o� s<oel p� al oj [ ql p� m[ o[ � [ s[ he[ nÇ̀ pÃ� ^l j l
[ mò p` kq[ nÇ̀ p� l o[ epÃ�ml oqa¾hel p� l r �q[ ò a[ p�_` �_` p` j m̀ kdl Ã�m[ o[ �p`
[ _` nr [ o�[ �_eà ò kq̀ p�` pqehl p�` �mò à owk^e[ p�_` �[ mò k_ex[ c` j À

Pl o� ` u` j mhl Ã� r qehex[ o� l p� moek^œmel p� _l � C` peck� Ukes` op[ h� m[ o[
@mò k_ex[ c` j �¯UCL°
ml _` �[ fr _[ o�[ �^oe[ o�[ s[ he[ nÇ̀ p�nr ` �pEl �[ _[ mq<s` ep�@p�k` ^` ppe_[ _` p
ek_ese_r [ epÃ
mol j l s` k_l �r j �[ j ] è kq̀ �ek^hr pesl À

B@PÔTULO� �

Bl j mò ` k_` o�[ �@s[ he[ nEl �Ik^hr pes[

Jr pqen[ �` �` nr e_[ _` Â�c[ o[ kqeo�nr ` �[ p�[ s[ he[ nÇ̀ p�l à ò n[ j
l ml oqr ke_[ _` p�ecr [ ep�[ �ql _l p�l p�[ hr kl p�m[ o[ �_` j l kpqo[ ò j �[ p�pr [ p
^[ m[ ^e_[ _` pÃ�p̀ j �mò ^l k^` eql p�l r �] [ oò eo[ pÀ

@�[ s[ he[ nEl �ek^hr pes[ �ò à ò çp` �[ �mo<qê [ p�nr ` �[ ^l j l _[ j �[ p�_es` op[ p
k` ^` ppe_[ _` p�_l p�[ hr kl pÃ�c[ o[ kqek_l �nr ` �[ p�[ s[ he[ nÇ̀ p�p` f[ j
[ ^` ppœs` epÃ�peckeaê [ qes[ p�` �` nr eq[ qes[ pÀ�Dpq[ �[ ] l o_[ c` j �moel oex[ Â

�@̂ ` ppe] ehe_[ _` Â�Boe[ o�à oo[ j ` kq[ p�` �j uql _l p�_` �[ s[ he[ nEl �nr `
p` f[ j �[ ^` ppœs` ep�[ �[ hr kl p�^l j �_` aê ewk^e[ pÃ�] [ oò eo[ p�hekcr œpqê [ p�l r
l r qo[ p�k` ^` ppe_[ _` p�` pm̀ ^œaê [ pÀ



B@PÔTULO� �

�@s[ he[ nÇ̀ p�pr j [ qes[ pÂ

O] f̀ qesl Â�@s[ he[ o�l p�ò pr hq[ _l p�_[ �[ mò k_ex[ c` j �kl �aek[ h�_` �r j [
r ke_[ _` �l r �^r opl À
Dù j mhl pÂ�T̀ pq̀ p�m[ _ol kex[ _l pÃ�mol f̀ ql p�aek[ ep�l r �qo[ ] [ hdl p�_`
eks` pqec[ nEl À
@] l o_[ c` j �ek^hr pes[ Â�P` oj eqeo�al oj [ ql p�ah̀ uœs` ep�m[ o[ �[ p�` kqò c[ p
aek[ epÃ�^l j l �sœ_` l p�l r �[ mò p` kq[ nÇ̀ p�^oe[ qes[ pÃ�m[ o[ �[ q̀ k_` o�[
_eà ò kq̀ p�ml kql p�al oq̀ pÀ

�@s[ he[ nÇ̀ p�_e[ ck¾pqê [ pÂ

O] f̀ qesl Â�I_` kqeaê [ o�l p�ml kql p�al oq̀ pÃ�ml kql p�ao[ ^l p�` �k` ^` ppe_[ _` p
` pm̀ ^œaê [ p�_l p�[ hr kl p�kl �ekœ̂el �_` �r j �mol co[ j [ �_` �[ mò k_ex[ c` j À
Dù j mhl pÂ�Pouçq̀ pq̀ pÃ�eknr uoeql p�l r �eks` kq<oel p�_` �^l j m̀ qwk^e[ pÀ
@] l o_[ c` j �ek^hr pes[ Â�F[ o[ kqeo�nr ` �[ p�à oo[ j ` kq[ p�_` �_e[ ck¾pqê l
p` f[ j �^r hqr o[ hj ` kq̀ �p` kpœs` ep�` �ep` kq[ p�_` �mò ^l k^` eql p�hekcr œpqê l pÀ

@s[ he[ nÇ̀ p�] [ p` [ _[ p�kl �_` p` j m̀ kdl Â

O] f̀ qesl Â�M` _eo�[ �[ mhê [ nEl �` �[ p�^l j m̀ qwk^e[ p�mo<qê [ p�` j �^` k<oel p
_l �j r k_l �ò [ hÀ
Dù j mhl pÂ�Pol f̀ ql p�` j �cor ml Ã�_o[ j [ qex[ nÇ̀ p�l r �q[ ò a[ p�_`
ò pl hr nEl �_` �mol ] h̀ j [ pÀ
@] l o_[ c` j �ek^hr pes[ Â�Ik^l oml o[ o�q[ ò a[ p�^l h[ ] l o[ qes[ p�m[ o[
ek^` kqes[ o�l �[ ml el �` kqò �^l h̀ c[ p�` �m̀ opm̀ ^qes[ p�_es` op[ pÀ

@s[ he[ nÇ̀ p�al oj [ qes[ pÂ

O] f̀ qesl Â�al ok` ^` o�à ` _] [ ^g�^l kqœkr l �[ l p�[ hr kl p�` �` _r ^[ _l ò p
_r o[ kq̀ �l �mol ^` ppl �_` �[ mò k_ex[ c` j À
Du` j mhl pÂ�nr ` pqel k<oel pÃ�[ s[ he[ nÇ̀ p�ml o�m[ ò pÃ�_ep^r ppÇ̀ p�` j �p[ h[
_` �[ r h[ �` �_e<oel p�ò ah̀ uesl pÀ
@] l o_[ c` j �ek^hr pes[ Â�r p` �à oo[ j ` kq[ p�^l j l �l oc[ kex[ _l ò p�co<aê l p
l r �ò ^r opl p�sepr [ ep�m[ o[ �[ ml e[ o�[ hr kl p�^l j �k` ^` ppe_[ _` p�_es` op[ pÀ

Teml p�_` �@s[ he[ nÇ̀ p�k[ �D_r ^[ nEl �Ik^hr pes[



Dpqo[ quce[ p�m[ o[ �r j [ �@s[ he[ nEl �Ik^hr pes[ �Daê [ x

B@PÔTULO� �

C` p[ ael p�k[ �@s[ he[ nEl �Ik^hr pes[

@m̀ p[ o�_[ �pr [ �ej ml oq>k^e[ Ã�[ �ej mh̀ j ` kq[ nEl �_` �` pqo[ quce[ p�_`
[ s[ he[ nEl �ek^hr pes[ p�qo[ x�^l kpecl �_` p[ ael pÃ�q[ ep�^l j l Â

Dkaò kq[ o�` pp̀ p�_` p[ ael p�` ksl hs` �l �_` p̀ ksl hsej ` kql �mol aeppel k[ h�_l p
` _r ^[ _l ò pÃ�l �eks` pqej ` kql �` j �q̀ ^kl hl ce[ p�[ ppepqes[ p�` �[ �ò sepEl �_[ p
` pqor qr o[ p�_` �[ s[ he[ nEl �m[ o[ �[ hekd<çh[ p�[ l p�moek^œmel p�_[ �ek^hr pEl À

Pò ^l k^` eql �k[ �^l k^` mnEl �_[ �[ s[ he[ nEl Â�l p�q̀ pq̀ p�m[ _ol kex[ _l p
j r eq[ p�s` x` p�a[ sl ò ^` j �_` q̀ oj ek[ _l p�cor ml p�^r hqr o[ ep�l r
hekcr œpqê l pÀ
Lej eq[ nÇ̀ p�_` �ò ^r opl pÂ�[ ^` ppl �hej eq[ _l �[ �à oo[ j ` kq[ p�` �q̀ ^kl hl ce[ p
[ _[ mq[ qes[ p�m[ o[ �[ hr kl p�_es` opl pÀ

Pò m[ o[ nEl �_l p�mol à ppl ò pÂ�l p�` _r ^[ _l ò p�ml _` j �mò ^ep[ o�_`
al oj [ nEl �m[ o[ �^l k^` ] ` o�` �ej mh̀ j ` kq[ o�[ s[ he[ nÇ̀ p�ek^hr pes[ p�_`
al oj [ �` aê [ xÀ

@] l o_[ c` kp�^` kqo[ _[ p�kl �[ hr kl Â�Dksl hs[ �l p�[ hr kl p�kl �mol ^` ppl �_`
[ s[ he[ nEl Ã�m̀ oj eqek_l �nr ` �` h̀ p�_` aek[ j �j ` q[ pÃ�` p̂ l hd[ j �al oj [ ql p�l r
^l ç̂ oè j �^oequoel p�_` �[ s[ he[ nEl À

Upl �_[ �q̀ ^kl hl ce[ Â�Dj mò cr ` �q̀ ^kl hl ce[ p�[ ppepqes[ pÃ�^l j l �pl aqt [ ò
_` �^l ks` opEl �_` �sl x�` j �q̀ uql Ã�h̀ eql ò p�_` �` ^oE�l r �mh[ q[ al oj [ p�_`
q̀ pq̀ �[ _[ mq[ qes[ p�m[ o[ �[ ml e[ o�[ hr kl p�^l j �k` ^` ppe_[ _` p�_es` op[ pÀ

@s[ he[ nEl �m̀ hl p�^l h̀ c[ p�` �[ r ql [ s[ he[ nEl Â�ek^` kqes` �l p�[ hr kl p�[
ò ah̀ qeo�pl ] ò �l �p̀ r �mol cò ppl �` �[ �_[ o�à ` _] [ ^g�[ l p�^l h̀ c[ pÃ
mol j l s` k_l �r j �[ j ] è kq̀ �^l h[ ] l o[ qesl �` �pl he_<oel À

E` ` _] [ ^g�^l kqœkr l Â�al ok` n[ �à ` _] [ ^g�^l kpqor qesl �nr ` �_` pq[ nr ` �l p
ml kql p�al oq̀ p�` �l à ò n[ �j ` _e_[ p�mo<qê [ p�m[ o[ �j ` hdl oe[ À



Dpqr _l �_` �^[ pl �� Â�@s[ he[ nEl �] [ p` [ _[ �` j �ml oqa¾hel �kr j [
p[ h[ �_` �[ r h[ �_es` opeaê [ _[

B@PÔTULO� �

Dpqr _l p�_` �B[ pl �` �Du` j mhl p

Uj �^` kqol �_` �al oj [ nEl �mol aeppel k[ h�k[ �@h̀ j [ kd[ �` kaò kql r �_` p[ ael p
k[ � [ s[ he[ nEl � _` � [ hr kl p� j eco[ kq̀ p� _` se_l � @p� ] [ oò eo[ p� hekcr œpqê [ pÀ
P[ o[ � ò pl hs` o� ` pq[ � nr ` pqEl Ã� [ � ekpqeqr enEl � ekqol _r xer � j uql _l p� _`
[ s[ he[ nEl � [ _[ mq[ qesl p� nr ` � m̀ oj eqe[ j � [ l p� [ hr kl p� p̀ h̀ ^el k[ o� l � p̀ r
e_el j [ �mò à oe_l �m[ o[ � [ p�ekpqor nÇ̀ p� ` � m̀ ocr kq[ pÀ�Op� q̀ pq̀ p�q[ j ] uj
ek^l oml o[ s[ j �ò ^r opl p�sepr [ ep�` �` h̀ j ` kql p�ekq̀ o[ qesl p�m[ o[ �c[ o[ kqeo�[
^l j mò ` kpEl À

Dpp[ � [ ] l o_[ c` j � kEl � p¾� ò _r xer � l � pqò pp� ` � [ � ^l kar pEl � m[ o[ � l p
a[ h[ kq̀ p� kEl � k[ qesl pÃ� j [ p� q[ j ] uj � al ok` ^` r � ekal oj [ nÇ̀ p� j [ ep
mò ^ep[ p�pl ] ò �[ p�pr [ p�^l j m̀ qwk^e[ p�` �^l kd` ^ej ` kql pÀ�@huj �_eppl Ã�l
à ` _] [ ^g� _l p� [ hr kl p� ek_ê l r � r j � [ r j ` kql � _[ � ^l kae[ kn[ � ` � r j � j [ el o
p̀ kqej ` kql � _` � ek^hr pEl � kl � mol ^` ppl � ` _r ^[ qesl À� Bl j l � ò pr hq[ _l Ã� l p
q̀ pq̀ p�[ _[ mq[ qesl p�ql ok[ o[ j çp̀ �r j �j l _` hl �m[ o[ �l r qo[ p�ekpqeqr enÇ̀ p�_[
ò ceEl Ã� _` j l kpqo[ k_l � l � p̀ r � ml q̀ k^e[ h� m[ o[ � j ` hdl o[ o� [ � ` nr e_[ _`
` _r ^[ qes[ À

Dpqr _l �_` �^[ pl �� Â�T` pq̀ p�[ _[ mq[ qesl p�m[ o[ �[ hr kl p�_`
e_el j [ p

Nr j � mol co[ j [ � j r hqê r hqr o[ h� _` � ` _r ^[ nEl � ` � al oj [ nEl � mol aeppel k[ h
¯DEP°� k[ � Hl h[ k_[ Ã� l p� ` _r ^[ _l ò p� ej mh̀ j ` kq[ o[ j � r j � pepq̀ j [ � _`
[ s[ he[ nEl �] [ p̀ [ _l �` j �ml oqa¾hel À�Dj �s` x�_` �_` m̀ k_` o�` u^hr pes[ j ` kq̀
_` � ` u[ j ` pÃ� l p� [ hr kl p� al o[ j � ek^` kqes[ _l p� [ � ^l j meh[ o� ` se_wk^e[ p� _[
pr [ � [ mò k_ex[ c` j � [ qo[ sup� _` � s<oel p� j ` el pÃ� q[ ep� ^l j l � ò ah̀ uÇ̀ p
` p̂ oeq[ pÃ� qo[ ] [ hdl p� [ oqœpqê l pÃ� ò h[ q¾oel p� _` � mol f̀ ql p� ` � [ mò p̀ kq[ nÇ̀ p
j r hqej u_e[ À

Dpq̀ � j uql _l � m̀ oj eqer � [ l p� [ hr kl p� _` j l kpqo[ o� [ p� pr [ p� ^l j m̀ qwk^e[ p
_` � al oj [ p� [ _` nr [ _[ p� [ l p� p̀ r p� ml kql p� al oq̀ p� ` � ^l kq̀ uql p� ^r hqr o[ epÀ
Pl o� ` u` j mhl Ã� r j � [ hr kl � ^l j � mol aê ewk^e[ � hej eq[ _[ � ` j � k` ` oh[ k_wp
ml _e[ � ` kse[ o� r j [ � [ mò p̀ kq[ nEl � ` j � sœ_` l � k[ � pr [ � hœkcr [ � j [ q̀ ok[ Ã
[ ^l j m[ kd[ _[ � _` � h̀ c` k_[ pÀ� Op� ` _r ^[ _l ò p� ò h[ q[ o[ j � nr ` � [
[ ] l o_[ c` j � _l � ml oqa¾hel � kEl � p¾� ` ksl hs` r � l p� [ hr kl p� _` � al oj [ � j [ ep
mol ar k_[ Ã� ^l j l � q[ j ] uj � _` pq[ ^l r � l p� p̀ r p� q[ h̀ kql p� ` � m̀ opm̀ qes[ p
ékê [ pÀ� @p� p̀ ppÇ̀ p� _` � ò sepEl � ml o� m[ ò p� mol j l s` o[ j � [ ek_[ � j [ ep� [
^l h[ ] l o[ nEl �` �l �ò pm̀ eql �j éqr l �` kqò �l �cor ml �_es` opeaê [ _l À



@ml e[ o�[ �[ mò k_ex[ c` j �[ l �hl kcl �_[ �se_[ Â�j uql _l p�_` �[ s[ he[ nEl
[ _[ mq[ qesl p�ek^` kqes[ j �r j [ �j ` kq[ he_[ _` �_` �^ò p̂ ej ` kql �` �mò m[ o[ j
l p�[ hr kl p�m[ o[ �p̀ �` ksl hs` ò j �kl �_` p̀ ksl hsej ` kql �mol aeppel k[ h
^l kqœkr l À

R̀ pr j l �` �R̀ ah̀ uEl

B@PÔTULO� �

Pl o�nr ` �` pq̀ �j ¾_r hl �u�ej ml oq[ kq̀ �k[ �DEP
N[ �D_r ^[ nEl �` �El oj [ nEl �Pol aeppel k[ h�¯DEP°Ã�[ p�[ s[ he[ nÇ̀ p�kEl �pEl
[ m̀ k[ p�j ` _e_[ p�_l �_` p̀ j m̀ kdl �[ ^[ _uj ê l Ã�j [ p�q[ j ] uj
ek_ê [ _l ò p�_[ �mò m[ o[ nEl �mo<qê [ �` �mol aeppel k[ hÀ�Op�[ hr kl p�_[ �DEP
qwj �aò nr ` kq̀ j ` kq̀ �l oec` kp�_es` op[ p�` �k` ^` ppe_[ _` p�ékê [ pÃ
ql ok[ k_l �[ �[ s[ he[ nEl �ek^hr pes[ �` pp̀ k^e[ h�m[ o[ �c[ o[ kqeo�l ml oqr ke_[ _` p
` nr eq[ qes[ p�[ �ql _l p�l p�[ hr kl p�m[ o[ �_` j l kpqo[ ò j �[ p�pr [ p
^l j m̀ qwk^e[ pÀ�@p�moek^em[ ep�o[ xÇ̀ p�m̀ h[ p�nr [ ep�` pq̀ �j ¾_r hl �u�seq[ h�k[
DEP�ek^hr ` j Â
Pol j l s` k_l �[ �` nr e_[ _` Â�@s[ he[ nÇ̀ p�ek^hr pes[ p�[ ] l o_[ j �] [ oò eo[ p
pepquj ê [ pÃ�c[ o[ kqek_l �nr ` �[ hr kl p�^l j �_` aê ewk^e[ pÃ�_eaê r h_[ _` p
hekcr œpqê [ p�l r �l r qo[ p�k` ^` ppe_[ _` p�kEl �p̀ f[ j �mò fr _ê [ _l pÀ

Dpp[ � [ s[ he[ nEl � ek^hr pes[ � u� r j � ^l j ml k` kq̀ � ` pp̀ k^e[ h� _[ � ` _r ^[ nEl
qo[ kpal oj [ _l o[ Ã� c[ o[ kqek_l � nr ` � ql _l p� l p� [ hr kl p� q̀ kd[ j
l ml oqr ke_[ _` p� ecr [ ep� _` � pr ^` ppl À� @l � [ _l q[ o� mo<qê [ p� _` � [ s[ he[ nEl
ah̀ uœs` epÃ�fr pq[ p�` �^r hqr o[ hj ` kq̀ �p̀ kpœs` epÃ�l p�` _r ^[ _l ò p�ml _` j �^oe[ o
[ j ] è kq̀ p� _` � [ ml el � nr ` � ò ^l kd` ^` j � ` � ^` h̀ ] o[ j � [ � _es` ope_[ _` À
C` p[ ael p� ^l j l � mò ^l k^` eql p� ` � hej eq[ nÇ̀ p� _` � ò ^r opl p� _` s` j � p̀ o
[ ] l o_[ _l p� ml o� j ` el � _` � qò ek[ j ` kql Ã� q̀ ^kl hl ce[ � ` � j r _[ kn[ p� k[ p
ml hœqê [ pÀ�Dj �éhqej [ � [ k<hep̀ Ã�[ � [ s[ he[ nEl �ek^hr pes[ �kEl �p¾�] ` k` aê e[ � l p
[ hr kl pÃ�j [ p�q[ j ] uj �al oq[ h̀ ^` � l �pepq̀ j [ � ` _r ^[ ^el k[ h�^l j l � r j �ql _l À
Ij mh̀ j ` kq[ o� [ s[ he[ nÇ̀ p� ek^hr pes[ p� ml _` � m[ ò ^` o� _` p[ ae[ _l oÃ
` pm̀ ^e[ hj ` kq̀ � nr [ k_l � l p� ò ^r opl p� pEl � hej eq[ _l pÃ� j [ p� ^l j
^oe[ qese_[ _` � ` � al ^l � k[ � [ ^` ppe] ehe_[ _` Ã� mol à ppl ò p� ` � [ _j ekepqo[ _l ò p
ml _` j �a[ x` o�[ s[ knl p�peckeaê [ qesl pÀ

Dkd[ k^ekc�Dj mhl v[ ] eheqvÂ�@l �[ ^l j l _[ o�_es` opl p�` pqehl p�`
k` ^` ppe_[ _` p�_` �[ mò k_ex[ c` j Ã�[ �[ s[ he[ nEl �ek^hr pes[ �mò m[ o[ �j ` hdl o
l p�[ hr kl p�m[ o[ �l �j ` ô [ _l �_` �qo[ ] [ hdl Ã�c[ o[ kqek_l �nr ` �` h̀ p�ml pp[ j
j l pqo[ o�[ p�pr [ p�^l j m̀ qwk^e[ p�_` �al oj [ �mo<qê [ �` �ò h̀ s[ kq̀ À
Bl kpqor ek_l �hl ^[ ep�_` �qo[ ] [ hdl �ek^hr pesl pÂ�O�DEP�_` p̀ j m̀ kd[ �r j
m[ m̀ h�^or ^e[ h�k[ �al oj [ nEl �_[ p�ek_épqoe[ pÄ�[ p�[ s[ he[ nÇ̀ p�ek^hr pes[ p
mol j l s` j �s[ hl ò p�_` �_es` ope_[ _` �` �ek^hr pEl �nr ` �l p�[ hr kl p�h̀ s[ j
m[ o[ �l p�p̀ r p�[ j ] è kq̀ p�mol aeppel k[ epÀ
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Pl onr ` �u�nr ` �` pq̀ �j ¾_r hl �u�ej ml oq[ kq̀ �k[ �DEP
Uj [ � _[ p� [ ] l o_[ c` kp� j [ ep� mo<qê [ p� u� [ mol s` eq[ o� [ p� à oo[ j ` kq[ p
co[ qr eq[ p�` �_` �^¾_ecl � [ ] ` oql �_epml kœs` ep� l khek` À�Ph[ q[ al oj [ p�^l j l � l
F l l ch̀ � El oj p� ml _` j � p̀ o� r p[ _[ p� m[ o[ � ^oe[ o� nr ` pqel k<oel p� l r
m̀ pnr ep[ p� [ _[ mq<s` ep� nr ` � [ q̀ k_[ j � [ � _es` op[ p� k` ^` ppe_[ _` pÀ� Pl o
` u` j mhl Ã� l p� ` _r ^[ _l ò p� ml _` j � ek^l oml o[ o� ` h̀ j ` kql p� j r hqej u_e[ Ã
^l j l � ej [ c` kpÃ� sœ_` l p� ` � ^hem̀ p� _` � <r _el Ã� l à ò ^` k_l � j [ k` eo[ p
[ hq̀ ok[ qes[ p�m[ o[ � l p� [ hr kl p�_` j l kpqo[ ò j � [ � pr [ � ^l j mò ` kpEl � [ huj
_l p� al oj [ ql p� qo[ _ê el k[ ep� ] [ p̀ [ _l p� ` j � q̀ uql À� C[ � j ` pj [ � al oj [ Ã
à oo[ j ` kq[ p� ^l j l � l � P[ _h̀ q� al ok` ^` j � r j � ` pm[ nl � ^l h[ ] l o[ qesl � l k_`
l p� [ hr kl p� ml _` j � ^l kqoe] r eo� ^l j � e_` e[ p� sepr [ hj ` kq̀ Ã� mol j l s` k_l � l
` ksl hsej ` kql � _` � j [ k` eo[ p� nr ` � p̀ � [ _[ mq[ j � [ l p� ml kql p� al oq̀ p
ek_ese_r [ epÀ

Op�mol à ppl ò p�q[ j ] uj �ml _` j �[ _l q[ o�pl hr nÇ̀ p�_` �] [ eu[ �q̀ ^kl hl ce[
m[ o[ � [ s[ he[ nÇ̀ p� ek^hr pes[ pÀ� Dj � s` x� _` � _` m̀ k_` o� ` u^hr pes[ j ` kq̀ � _`
à oo[ j ` kq[ p� _eceq[ epÃ� ` h̀ p� ml _` j � r p[ o� j [ q̀ oe[ ep� ej mò ppl pÃ� ^[ oqÇ̀ p
_e_<qê l p� l r � [ qese_[ _` p� _` � ^l kq[ nEl � _` � depq¾oe[ p� nr ` � m̀ oj eq[ j � [ l p
[ hr kl p�` umò pp[ o�p̀ r p�^l kd` ^ej ` kql p�_` �al oj [ �^oe[ qes[ À�Pl o�` u` j mhl Ã
l � r pl �_` � l oc[ kex[ _l ò p�co<aê l p� l r � ò ^r opl p�sepr [ ep�ml _` � [ fr _[ o� l p
[ hr kl p� ^l j � _eaê r h_[ _` p� _` � h̀ eqr o[ � l r � mol ^` pp[ j ` kql � [ � ` pqor qr o[ o
p̀ r p� m̀ kp[ j ` kql p� _` � al oj [ � ` aê [ xÀ� Dpp̀ p� ò ^r opl p� pej mh̀ p� ml _` j
p̀ o� ^oe[ _l p� ^l j � ^r pql � ` � ` pal onl � j œkej l pÃ� j [ p� qwj � r j � ej m[ ^ql
mol ar k_l �k[ �[ ^` ppe] ehe_[ _` À

@�^l h[ ] l o[ nEl �` kqò �^l h̀ c[ p�u�l r qo[ �` pqo[ quce[ �s[ hel p[ À�@s[ he[ nÇ̀ p
ek^hr pes[ p�k` j �p̀ j mò �ò nr ` ò j �à oo[ j ` kq[ p�pl aepqê [ _[ pÄ�@p�s` x` pÃ
l p�j uql _l p�j [ ep�ej m[ ^q[ kq̀ p�swj �_[ �mol j l nEl �_` �r j [ �^r hqr o[ �_`
[ ml el �k[ �p[ h[ �_` �[ r h[ À�Ik^` kqes[ o�[ �[ s[ he[ nEl �` kqò �m[ ò p�` �[
[ r ql [ s[ he[ nEl �kEl �p¾�[ hese[ �[ �^[ oc[ �_` �qo[ ] [ hdl �_l p�` _r ^[ _l ò pÃ
^l j l �q[ j ] uj �_` p̀ ksl hs` �[ �^l kae[ kn[ �` �[ p�^l j m̀ qwk^e[ p�_`
m̀ kp[ j ` kql �^oœqê l �_l p�[ hr kl pÀ�Pl o�` u` j mhl Ã�l p�mol à ppl ò p�ml _` j
l oè kq[ o�l p�[ hr kl p�[ �_[ o�à ` _] [ ^g�^l kpqor qesl �r kp�[ l p�l r qol p�r p[ k_l
or ] oê [ p�^h[ o[ p�` �a<^` ep�_` �` kq̀ k_` oÀ�Dpp[ �[ ] l o_[ c` j �[ fr _[ �l p
[ hr kl p�[ �_` p̀ ksl hs` o�r j �p̀ kpl �_` �ò pml kp[ ] ehe_[ _` �` �mol moè _[ _`
pl ] ò �l �p̀ r �mol cò ppl À
Pl o�aej Ã�[ _l q[ o�r j [ �[ ] l o_[ c` j �ek^ò j ` kq[ h�@�j r _[ kn[ �ml _` �ql ok[ o
[ p�[ s[ he[ nÇ̀ p�ek^hr pes[ p�j [ ep�a<^` ep�_` �c` oeo�` �pr pq̀ kq<s` epÀ�Op
mol à ppl ò p�ml _` j �^l j ` n[ o�ml o�j l _eaê [ o�[ p�[ s[ he[ nÇ̀ p�` uepq̀ kq̀ p
m[ o[ �ek^hr eo�s<oel p�al oj [ ql p�_` �[ mò p̀ kq[ nEl Ã�^l j l �m̀ oj eqeo�nr ` �l p
[ hr kl p�[ mò p̀ kq̀ j �l p�p̀ r p�^l kd` ^ej ` kql p�[ qo[ sup�_`
[ mò p̀ kq[ nÇ̀ p�l o[ epÃ�sœ_` l p�l r �ml oqa¾hel pÀ�Dpp̀ p�[ fr pq̀ p�` uec` j
ml r ^l �eks` pqej ` kql �aek[ k^` eol Ã�j [ p�a[ x` j �r j [ �co[ k_` �_eà ò kn[ �k[
[ ^l j l _[ nEl �_` �_es` opl p�` pqehl p�_` �[ mò k_ex[ c` j À
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Pl onr ` �u�nr ` �` pq̀ �j ¾_r hl �u�ej ml oq[ kq̀ �k[ �DEP
@qo[ sup� _[ � ^oe[ qese_[ _` � ` � _[ � ^l h[ ] l o[ nEl Ã� [ p� [ s[ he[ nÇ̀ p� ek^hr pes[ p
ml _` j �ql ok[ oçp̀ �r j [ �ò [ he_[ _` Ã�j ` pj l �` j �[ j ] è kq̀ p�^l j �ò ^r opl p
hej eq[ _l pÀ�@l �^l k^` kqo[ ò j çp̀ �` j �m̀ nr ` k[ p�j r _[ kn[ p�peckeaê [ qes[ p
` � [ _l q[ ò j � à oo[ j ` kq[ p� [ ^` ppœs` ep� ` � ` ^l k¾j ê [ pÃ� l p� ` _r ^[ _l ò p� `
[ _j ekepqo[ _l ò p� ml _` j � ^oe[ o� r j � [ j ] è kq̀ � _` � [ mò k_ex[ c` j � l k_`
ql _l p� l p� [ hr kl p� p̀ � pekq[ j � s[ hl oex[ _l p� ` � ^[ m[ ^eq[ _l p� m[ o[ � q̀ o
pr ^` ppl À

Bl j l �ml _` �[ _[ mq[ o�[ p�pr [ p�mo<qê [ p�_` �[ s[ he[ nEl �[ qr [ ep�m[ o[
p̀ ò j �j [ ep�ek^hr pes[ pË

µ�j r eql �ej ml oq[ kq̀ �m̀ kp[ o�pl ] ò �eppl À�@l �` ka[ qex[ o�[ �[ s[ he[ nEl
ek^hr pes[ �k[ �DEPÃ�l p�` _r ^[ _l ò p�ml _` j �^l kqoe] r eo�m[ o[ �[ �al oj [ nEl
_` �r j [ �al on[ �_` �qo[ ] [ hdl �j [ ep�` nr eq[ qes[ �` �nr [ heaê [ _[ Ã�mol kq[ �m[ o[
[ q̀ k_` o�@p�_` j [ k_[ p�_` �r j �j r k_l �^[ _[ �s` x�j [ ep�_es` opeaê [ _l �`
ekq̀ ô l k` ^q[ _l À

Qr ` pqÇ̀ p�R` ah̀ ues[ p

Qr ` �à oo[ j ` kq[ p�l r �q̀ ^kl hl ce[ p�ml _` oe[ j �[ ml e[ o�[ hr kl p
_es` opl p�kl �p̀ r �^l kq̀ uql Ë

Bl j l �[ �[ s[ he[ nEl �m̀ hl p�m[ ò p�` �[ �[ r ql [ s[ he[ nEl �ml _` j
[ r j ` kq[ o�[ �ek^hr pEl �k[ �p[ h[ �_` �[ r h[ Ë
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� ÀEò eò Ã�SÀÃ�¦ �Bup[ oÃ�MÀ�¯� � � � °À�Ik^hr pes` �e_` [ hp�ek^hr pes` �mo[ ^qê ` pÂ�Hl t
a[ o�ep�[ �_ò [ j �aol j �ò [ heqvË�Dr ol m̀ [ k�Jl r ok[ h�l a�Sm̀ ^e[ h�N` ` _p�D_r ^[ qel kÃ
� � �̄ °Ã�� � �ê� � � À

R` à owk^e[ p�Ae] hel co<aê [ p

� À��J[ o_ek` xÃ�MÀ�JÀÃ�¦ �N[ qese_[ _Ã�LÀ�RÀ�¯� � � � °À�Td` �[ _s[ kq[ c` p�[ k_
^d[ hh̀ kc` p�l a�ek^hr pes` �` _r ^[ qel kÂ�Sqoesekc�al o�` nr eqv�ek�qd` �^h[ ppol l j À
Sd[ kh[ u�Ikq̀ ok[ qel k[ h�Jl r ok[ h�l a�D_r ^[ qel kÃ�� � �̄ °Ã�� � ê� � À

� À��Koep^dh̀ oÃ�MÀÃ�Pl t ` hhÃ�JÀ�JÀ�WÀÃ�¦ �PeqçT̀ k�B[ q̀ Ã�IÀ�MÀ�¯� � � � °À�Wd[ q�ep
j ` [ kq�] v�ek^hr pel kË�Ok�qd` �` aà ^qp�l a�_eaà ò kq�_` aekeqel kp�l k�[ qqeqr _` p
ql t [ o_�ek^hr pes` �` _r ^[ qel kÀ�Dr ol m̀ [ k�Jl r ok[ h�l a�Sm̀ ^e[ h�N` ` _p�D_r ^[ qel kÃ
� � �̄ °Ã�� � � ê� � � À

� À�Oj [ kl semÃ�VÀÃ�¦ �L[ kch̀ vÃ�@À�¯� � � � °À�@ppej eh[ qel kÃ�ekq̀ co[ qel k�l o
ek^hr pel kË�@�_e[ h̀ ^qê [ h�m̀ opm̀ ^qes` �l k�qd` �l oc[ kex[ qel k[ h�pl ^e[ hex[ qel k�l a
j eco[ kqpÀ�Jl r ok[ h�l a�M[ k[ c` j ` kq�Iknr eovÃ�� � �̄ °Ã�� � ê� � À

� À�Td` �^l kqoe] r qel k�l a�j eco[ qel k�ql �ò cel k[ h�_` s` hl mj ` kqÀ�¯� � � � °À�ODBC
R̀ cel k[ h�C` s` hl mj ` kq�Sqr _è pÀ

� À�To[ kÃ�LÀÃ�¦ �Nvh[ k_Ã�BÀ�¯� � � � °À�Ikq̀ ok[ qel k[ h�sl ^[ qel k[ h�` _r ^[ qel k�[ k_
qo[ ekekc�ç�qd` �j eco[ qel k�[ k_�h̀ [ okekc�j euÀ�@r pqo[ he[ k�Jl r ok[ h�l a�@_r hq
L` [ okekcÃ�� � �̄ °Ã�� ê� �À

� À�UNDSBOÀ�¯� � � � °À�Td` �S[ h[ j [ k^[ �Sq[ q̀ j ` kq�[ k_�Eo[ j ` t l og�al o�@̂ qel k
l k�Sm̀ ^e[ h�N` ` _p�D_r ^[ qel kÀ�P[ oepÃ�Eo[ k^` Â�UNDSBOÀ



Pol à ppel k[ h�C` s` hl mj ` kq
[ k_�Bl kqekr l r p�L` [ okekc�
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C` s` hl m̀ _�] vÂ��M[ oe[ �Pl q̀ p�A[ o] [ p

Ikqol _r nEl �` �l ] f` qesl p

O� _` p` ksl hsej ` kql � mol aeppel k[ h� ` � [ � [ mò k_ex[ c` j � ^l kqœkr [
_` p` j m̀ kd[ j � r j � m[ m̀ h� ar k_[ j ` kq[ h� k[ � mol j l nEl � _[ � ` _r ^[ nEl
ek^hr pes[ Ã� ` pm̀ ^e[ hj ` kq̀ � kl � ^l kq̀ uql � _l � Dkpekl � ` � El oj [ nEl
Pol aeppel k[ h� ¯DEP°À� ˜ � j ` _e_[ � nr ` � l � m[ kl o[ j [ � ` _r ^[ qesl � ` sl hr eÃ
` pm̀ o[ çp` �nr ` � l p�mol à ppl ò p�[ _l q̀ j � [ � [ mò k_ex[ c` j � [ l �hl kcl �_[
se_[ � m[ o[ � p[ qepa[ x` o� [ p� _es` op[ p� k` ^` ppe_[ _` p� _l p� [ hr kl pÃ
m[ oqê r h[ oj ` kq̀ � [ nr ` h̀ p� ^l j � _eà ò kq̀ p� ^[ m[ ^e_[ _` pÃ� l oec` kp
^r hqr o[ ep�` �_` p[ ael p�_` � [ mò k_ex[ c` j À�O�^l kq̀ uql � ` r ol m̀ r �_` pq[ ^[
[ � r ocwk^e[ � _` � _l q[ o� l p� ` _r ^[ _l ò p� _[ p� à oo[ j ` kq[ p� `
^l kd` ^ej ` kql p� k` ^` pp<oel p� m[ o[ � mol ml ô el k[ o� r j [ � ` _r ^[ nEl
ek^hr pes[ �nr ` �mò m[ ò �l p�[ hr kl p�m[ o[ �l �j ` ô [ _l �_` �qo[ ] [ hdl À

IPS@NT@RµM

Dpq̀ �^[ mœqr hl �` umhl o[ �[ �ej ml oq>k^e[ �_l �_` p` ksl hsej ` kql �mol aeppel k[ h
^l kqœkr l �¯BPC°�k[ �` _r ^[ nEl �ek^hr pes[ Ã�m[ oqê r h[ oj ` kq̀ �` j �^l kq̀ uql p
_` �DEPÀ�T` j �^l j l � l ] f̀ qesl �l oè kq[ o�l p�` _r ^[ _l ò p�k[ �e_` kqeaê [ nEl
_` � l ml oqr ke_[ _` p� ò h̀ s[ kq̀ p� m[ o[ � l � ^ò p^ej ` kql � mol aeppel k[ h� `
l à ò ^` � ekpecdqp� mo<qê l p� pl ] ò � [ p� d[ ] ehe_[ _` p� ` � ^l j m̀ qwk^e[ p
k` ^` pp<oe[ p� m[ o[ � mol j l s` o� r j � [ j ] è kq̀ � _` � [ mò k_ex[ c` j
ek^hr pesl À� @huj � _eppl Ã� _` pq[ ^[ � ` u` j mhl p� ò [ ep� ` � j ` hdl ò p� mo<qê [ p
_[ �<ò [ Ã�ehr pqo[ k_l �l �ej m[ ^ql �_l �BPC�k[ �ek^hr pEl À
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O] f` qesl p
Bl j mò ` k_` o� [ � ej ml oq>k^e[ � _l � BPC� k[ � mol j l nEl � _[ � ek^hr pEl
` j �^l kq̀ uql p�_` �DEPÂ�O�^[ mœqr hl �` ka[ qex[ �^l j l �[ �[ mò k_ex[ c` j
^l kqœkr [ �^[ m[ ^eq[ �l p�` _r ^[ _l ò p�[ �ò pml k_` o�j ` hdl o�@p�_es` op[ p
k` ^` ppe_[ _` p�_l p�p̀ r p�[ hr kl pÃ�m[ oqê r h[ oj ` kq̀ �[ nr ` h̀ p�` j �oep̂ l
_` �` u^hr pEl À
I_` kqeaê [ o� ò ^r opl p� ` � l ml oqr ke_[ _` p� m[ o[ � l � ^ò p̂ ej ` kql
mol aeppel k[ hÂ� Op� ` _r ^[ _l ò p� l ] q̀ oEl � ekal oj [ nÇ̀ p� pl ] ò � l p
ò ^r opl p� _epml kœs` ep� í � q[ kql � al oj [ ep� ^l j l � ekal oj [ ep� í � nr `
[ ml e[ j �l �p̀ r �^ò p̂ ej ` kql �mol aeppel k[ h�k[ �` _r ^[ nEl �ek^hr pes[ À

C` p̀ ksl hs` o� ^l j m̀ qwk^e[ p� m[ o[ � e_` kqeaê [ o� ` � ] r p̂ [ o� l
_` p̀ ksl hsej ` kql � mol aeppel k[ hÂ� Op� mol à ppl ò p� [ mò k_` oEl
` pqo[ quce[ p� m[ o[ � ] r p̂ [ o� l ml oqr ke_[ _` p� ò h̀ s[ kq̀ p� _`
_` p̀ ksl hsej ` kql � mol aeppel k[ h� ^l kqœkr l � ¯BPC°� nr ` � ` pq̀ f[ j
[ hekd[ _[ p�^l j �l p�p̀ r p�l ] f̀ qesl p�mol aeppel k[ ep�` �m̀ _[ c¾cê l pÀ

P[ o[ �mol j l s` o�l �^l j mol j eppl �^l j �[ �[ mò k_ex[ c` j �[ l �hl kcl �_[
se_[ � ` � j [ kq̀ oçp̀ � [ qr [ hex[ _l � ^l j � [ p� q̀ k_wk^e[ pÂ� O� ^[ mœqr hl
ek^` kqes[ � l p� ` _r ^[ _l ò p� [ � j [ kq̀ ò j çp̀ � ekal oj [ _l p� pl ] ò � l p
éhqej l p�_` p̀ ksl hsej ` kql p�k[ �` _r ^[ nEl �ek^hr pes[ Ã�c[ o[ kqek_l �nr `
l �p̀ r �` kpekl �m̀ oj [ k` n[ �[ qr [ hex[ _l �` �ej m[ ^q[ kq̀ À
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@� [ r ql oò ah̀ uEl � u� ` pp` k^e[ h� kl � _` p` ksl hsej ` kql � mol aeppel k[ hÃ� ml ep
m̀ oj eq̀ �nr ` � l p�` _r ^[ _l ò p� [ s[ hè j �^oeqê [ j ` kq̀ � l p�p` r p� j uql _l p
_` � ` kpekl � ` � a[ n[ j � j r _[ kn[ p� ekal oj [ _[ pÀ� Op� ` _r ^[ _l ò p� ` j
[ j ] è kq̀ p� ek^hr pesl p� _` s` j � [ s[ he[ o� ^l kpepq̀ kq̀ j ` kq̀ � ^l j l � [ p
pr [ p� mo<qê [ p� _` � ` kpekl � [ à q[ j � ql _l p� l p� [ hr kl pÃ� m[ oqê r h[ oj ` kq̀
[ nr ` h̀ p� _` � l oec` kp� j [ ocek[ hex[ _[ p� l r � _` pa[ sl ò ^e_[ pÀ� @� ò ah̀ uEl
ò cr h[ o� ml o� j ` el � _` � _e<oel p� l r � l ] p` os[ nÇ̀ p� _` � ^l h̀ c[ p� ml _`
[ fr _[ o� l p� mol à ppl ò p� [ � e_` kqeaê [ o� <ò [ p� [ � p` ò j � j ` hdl o[ _[ pÃ
c[ o[ kqek_l �nr ` �^oè j �r j �[ j ] è kq̀ �mol mœ̂el �m[ o[ �ql _l p�l p�[ hr kl pÀ
@� ò ah̀ uEl � q[ j ] uj � ` ksl hs` � [ � mol ^r o[ � _` � à ` _] [ ^g� _` � ^l h̀ c[ pÃ
j ` kql ò p� ` � [ qu� j ` pj l � [ hr kl pÀ�Op�` _r ^[ _l ò p�_` s` j � [ _l q[ o� r j [
j ` kq[ he_[ _` �_` � j ` hdl oe[ �^l kqœkr [ Ã� ò ^l kd` ^` k_l �nr ` � [ � ` _r ^[ nEl
ek^hr pes[ �kEl �u�` pq<qê [ Ã�j [ p�` sl hr e�^l j � [ �^ò p^` kq̀ �^l j mò ` kpEl
_[ p�k` ^` ppe_[ _` p�_l p�[ hr kl pÀ

R` ah̀ qek_l �pl ] ò �mo<qê [ p�m̀ ppl [ ep�_` �` kpekl �`
] r p^[ k_l �j ` hdl oe[ p

Er k_[ j ` kql p�T` ¾oê l p

Bl kd` ^ej ` kql

@�ej ml oq>k^e[ �_l �_` p` ksl hsej ` kql �mol aeppel k[ h�^l kqœkr l
¯BPC°�k[ �` _r ^[ nEl �ek^hr pes[
O� _` p̀ ksl hsej ` kql � mol aeppel k[ h� ^l kqœkr l � ¯BPC°� u� ar k_[ j ` kq[ h� m[ o[
^oe[ o�` �j [ kq̀ o�r j �pepq̀ j [ �` _r ^[ qesl �ek^hr pesl �nr ` �[ q̀ k_[ �@p�_es` op[ p
k` ^` ppe_[ _` p� _l p� [ hr kl pÀ� O� BPC� ` nr em[ � l p� ` _r ^[ _l ò p� ^l j
^l kd` ^ej ` kql p� ` � ` pqo[ quce[ p� [ qr [ hex[ _l pÃ� [ r j ` kq[ k_l � [ � pr [
^[ m[ ^e_[ _` � _` � mol j l s` o� r j � [ j ] è kq̀ � ek^hr pesl � l k_` � ql _l p� l p
[ hr kl pÃ� ek_` m̀ k_` kq̀ j ` kq̀ � _[ � pr [ � l oec` j � l r � ^[ m[ ^e_[ _` pÃ� p̀
pekq[ j � s[ hl oex[ _l p� ` � [ ml e[ _l pÀ� @l � m[ oqê em[ o� k[ � [ mò k_ex[ c` j
^l kqœkr [ Ã� l p� ` _r ^[ _l ò p� j [ kqwj çp̀ � [ �m[ o�_l p�éhqej l p� [ s[ knl p� ` j
q̀ l oe[ p� m̀ _[ c¾cê [ pÃ� mo<qê [ p� ek^hr pes[ p� ` � j r _[ kn[ p� ml hœqê [ pÀ� Dpq̀
mol ^` ppl �_ek>j ê l �kEl �p¾�j ` hdl o[ �[ �` aê <^e[ �_l p�mol à ppl ò pÃ�^l j l
q[ j ] uj � ò al on[ � l � ^l j mol j eppl � ekpqeqr ^el k[ h� ^l j � [ � _es` ope_[ _` Ã� [
ecr [ h_[ _` �` �[ �ek^hr pEl �kl �[ j ] è kq̀ �_` �[ mò k_ex[ c` j À
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P[ o[ � mol pm̀ o[ o� kr j � [ j ] è kq̀ � ` _r ^[ qesl � ek^hr pesl Ã� l p� ` _r ^[ _l ò p
mò ^ep[ j �_` �p` o�mol [ qesl p�` �j [ kq̀ oçp` �[ qr [ hex[ _l p�pl ] ò �[ p�éhqej [ p
m̀ pnr ep[ p� ` � q̀ k_wk^e[ pÀ� Ippl � ò nr ` o� r j [ � [ ] l o_[ c` j � ` pqor qr o[ _[
m[ o[ � [ � [ nr epenEl � _` � ^l kd` ^ej ` kql Ã� ^l j l � [ ppek[ o� ò sepq[ p
` _r ^[ qes[ pÃ� m[ oqê em[ o� ` j � ^l kà owk^e[ p� ekq̀ ok[ ^el k[ ep� ` � [ mol s` eq[ o
[ p�à oo[ j ` kq[ p�_eceq[ ep�m[ o[ �[ ^` _` o�[ �m̀ pnr ep[ p�chl ] [ ep�` �j ` hdl ò p
mo<qê [ pÀ� Pl o� ` u` j mhl Ã� l � ` ksl hsej ` kql � ` j � mol f̀ ql p� ` r ol m̀ r p
l à ò ^` � r j [ � ` u^` h̀ kq̀ � mh[ q[ al oj [ � m[ o[ � qol ^[ o� e_` e[ p� ` � [ mò k_` o
^l j �_es` opl p�[ j ] è kq̀ p�` _r ^[ qesl pÀ

Bl j mol j eppl �^l j �[ �[ mò k_ex[ c` j �[ l �hl kcl �_[ �se_[ �` �l
^ò p^ej ` kql �mol aeppel k[ h

Bl j m̀ qwk^e[ p

Uj [ � ^l j m̀ qwk^e[ � ar k_[ j ` kq[ h� m[ o[ � l p� ` _r ^[ _l ò p� u� r j
^l j mol j eppl � aeoj ` � ^l j � [ � [ mò k_ex[ c` j � [ l � hl kcl � _[ � se_[ À� Dpp[
j ` kq[ he_[ _` � [ ml e[ � [ � [ _[ mq[ nEl � ^l kqœkr [ � _[ p� mo<qê [ p� _` � ` kpekl Ã
` j � ^l kpl k>k^e[ � ^l j � kl s[ p� m̀ pnr ep[ pÃ� q̀ ^kl hl ce[ p� ` � j r _[ kn[ p
pl ^e[ epÀ�N[ �` _r ^[ nEl �ek^hr pes[ Ã�[ �[ mò k_ex[ c` j �[ l �hl kcl �_[ �se_[ �u
m[ oqê r h[ oj ` kq̀ � ò h̀ s[ kq̀ Ã� ml ep� m̀ oj eq̀ � nr ` � l p� ` _r ^[ _l ò p
[ moej l ò j � ^l kqekr [ j ` kq̀ � [ � pr [ � ^[ m[ ^e_[ _` � _` � [ q̀ k_` o� [ � r j [
ml mr h[ nEl �` pqr _[ kqeh�_es` opeaê [ _[ À
@�[ mò k_ex[ c` j � [ l �hl kcl �_[ �se_[ �ml _` �p` o� ` pqej r h[ _[ � [ qo[ sup�_l
` ksl hsej ` kql � ^l j � ekpqeqr enÇ̀ p� _` � ` kpekl � pr m̀ oel o� ` � l oc[ kepj l p
mol aeppel k[ ep�nr ` � l à ò ^` j � ` pqr _l p� [ s[ kn[ _l p� ` j �ek^hr pEl Ã� [ ml el
^l ckeqesl � ` � ` j l ^el k[ h� ` � ekl s[ nÇ̀ p� q̀ ^kl h¾cê [ p� k[ � ` _r ^[ nEl À� @l
j [ kq̀ ò j çp` � ekal oj [ _l p� ` � [ ] ` oql p� [ � kl s[ p� [ ] l o_[ c` kpÃ� l p
` _r ^[ _l ò p� ml _` j � c[ o[ kqeo� nr ` � [ � pr [ � mo<qê [ � ^l kqekr [ � [ � p` o
qo[ kpal oj [ _l o[ �` �ò h̀ s[ kq̀ À

B[ m[ ^e_[ _` �_` �p` �j [ kq̀ o�[ qr [ hex[ _l �^l j �[ p�éhqej [ p
q̀ k_wk^e[ p�` �mo<qê [ p�` j �` _r ^[ nEl �ek^hr pes[

Op� ` _r ^[ _l ò p�nr ` �_l j ek[ j � ` pp[ � ^l j m̀ qwk^e[ � c[ o[ kq̀ j � nr ` � l p
p` r p� j uql _l p� _` � ` kpekl � ` � ` pqo[ quce[ p� _` � c` pqEl � _[ � p[ h[ � _` � [ r h[
ò aheq[ j � l � ` kq̀ k_ej ` kql � j [ ep� [ qr [ h�pl ] ò �^l j l � [ ml e[ o� [ hr kl p�^l j
k` ^` ppe_[ _` p� _` � [ mò k_ex[ c` j � _es` op[ pÀ� @huj � _eppl Ã� ` h̀ p
^l kqoe] r ` j � m[ o[ � r j [ � ^r hqr o[ � _` � ek^hr pEl � nr ` � m̀ oj ` e[ � [ � pr [
ekpqeqr enEl Ã� ekahr ` k^e[ k_l � ml hœqê [ p� ` � mo<qê [ p� ` j � r j [ � ` p^[ h[ � j [ ep
[ j mh[ À
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Nl �^r opl �@ha[ ] ` qex[ nEl �Ceceq[ h�m[ o[ �l �M` ô [ _l �_` �To[ ] [ hdl �¯LCMT°
_l � IPS[ kq[ ouj Ã� l p� ` _r ^[ _l ò p� al o[ j � ek^` kqes[ _l p� [ � m̀ opl k[ hex[ o
l p�p` r p�m̀ ô r opl p�_` �[ mò k_ex[ c` j �m[ o[ �[ q̀ k_` o�@p�k` ^` ppe_[ _` p
_l p� [ hr kl p� ^l j � _eaê r h_[ _` p� ekq̀ h̀ ^qr [ ep� ` � _` � _` p` ksl hsej ` kql
¯CIC°À�Op�mol à ppl ò p�m[ oqê em[ o[ j �_` �p` ppÇ̀ p�_` �_` p` ksl hsej ` kql
mol aeppel k[ h� ^l j � al ^l � k[ � [ _[ mq[ nEl � _` � à oo[ j ` kq[ p� _eceq[ ep� ` � k[
^oe[ nEl �_` �mh[ kl p�_` �[ r h[ �ek^hr pesl pÀ

Dpqr _l p�_` �B[ pl �l r �Du` j mhl p

Op�` u` j mhl p�[ �p` cr eo�al o[ j � ò qeo[ _l p�_l p�^r opl p�_` �@ha[ ] ` qex[ nEl
Ceceq[ h�m[ o[ �l �M` ô [ _l �_` �To[ ] [ hdl �_l �IPS[ kq[ ouj Ã�nr ` �` ka[ qex[ j �[
` _r ^[ nEl � ek^hr pes[ � ` � l � ^ò p^ej ` kql � mol aeppel k[ h� kl � ^l kq̀ uql � _l
` kpekl � ` � al oj [ nEl � mol aeppel k[ hÀ� Dpp[ p� ekê e[ qes[ p� _` pq[ ^[ j
[ mhê [ nÇ̀ p�mo<qê [ p�_[ �[ mò k_ex[ c` j �^l kqœkr [ �` �_[ �ek^hr pEl À

Dpqr _l �_` �^[ pl �� Â�Bò p^ej ` kql �mol aeppel k[ h
m̀ opl k[ hex[ _l �k[ �` _r ^[ nEl �ek^hr pes[ �` j �heq̀ o[ ^e[ �_eceq[ h

Pl o�` u` j mhl Ã�kl �^r opl �_` �Bl j r kê [ nEl �` �@q̀ k_ej ` kql �[ l �Bhè kq̀ Ã
l p�` _r ^[ _l ò p�al o[ j �qò ek[ _l p�m[ o[ �r p[ o�q̀ ^kl hl ce[ p�^l j l �Zl l j �`
P[ _h̀ q� m[ o[ � mol j l s` o� l � ` ksl hsej ` kql � [ qesl Ã� ` pm̀ ^e[ hj ` kq̀ � m[ o[
[ hr kl p� ^l j � CIC� nr ` � mò ^ep[ s[ j � _` � j uql _l p� _` � [ mò k_ex[ c` j
j [ ep� [ ^` ppœs` ep� ` � ekq̀ o[ qesl pÀ� Dpp[ � l ml oqr ke_[ _` � _` � ^ò p^ej ` kql
mol aeppel k[ h� m̀ oj eqer � nr ` � l p� mol à ppl ò p� ` umhl o[ pp` j � ^l j l � [ p
à oo[ j ` kq[ p� _eceq[ ep� ml _` oe[ j � p` o� [ _[ mq[ _[ p� [ � r j � [ j ] è kq̀ � _`
p[ h[ �_` � [ r h[ �ek^hr pesl Ã� l k_` �ql _l p� l p� [ hr kl p�mr _` pp` j �mol pm̀ o[ oÀ
@� al oj [ nEl � j ` hdl ol r � [ � pr [ � ^[ m[ ^e_[ _` � _` � qo[ kpj eqeo� ^l kq̀ é_l p
nr ` � [ q̀ k_` pp` j � @p� _es` op[ p� k` ^` ppe_[ _` p� _l p� [ hr kl p� `
^l hj [ q[ pp` j � l �al ppl �_eceq[ hÃ�c[ o[ kqek_l �nr ` � [ p�mo<qê [ p�_` � ` kpekl
ek^hr pes[ p� al pp` j � ql q[ hj ` kq̀ � ekq̀ co[ _[ p� kl p� p` r p� j uql _l p
m̀ _[ c¾cê l pÀ
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Or qo[ �ekê e[ qes[ � ] ` j çpr ^` _e_[ �k[ � IPS[ kq[ ouj � ` ksl hs` r �mo<qê [ p�_`
` kpekl � ò ah̀ ues[ p� ek^l oml o[ _[ p� [ l � BPC� m[ o[ � ` _r ^[ _l ò p� nr `
` kpek[ j � [ hr kl p� ^l j � k` ^` ppe_[ _` p� ` pm̀ ^e[ epÀ� Pl o� j ` el � _`
` u` ô œ̂el p� _` � [ r ql oò ah̀ uEl � ` � à ` _] [ ^g� ` kqò � ^l h̀ c[ pÃ� l p
mol à ppl ò p� al o[ j � ek^` kqes[ _l p� [ � [ k[ hep[ o� ^oeqê [ j ` kq̀ � [ p� pr [ p
[ ] l o_[ c` kp� _` � ` kpekl � ` � e_` kqeaê [ o� <ò [ p� [ � p` ò j � j ` hdl o[ _[ pÀ
Nr j [ � _` pp[ p� [ qese_[ _` p� _` � ò ah̀ uEl Ã� l p� mol à ppl ò p� _l � ^r opl
C` p` ksl hsej ` kql � _` � V[ hl ò p� ò ah̀ qeo[ j � pl ] ò � l � nr [ kql � [ p� pr [ p
[ r h[ p� mol j l se[ j � [ � ` j m[ qe[ � ` � [ � ò pml kp[ ] ehe_[ _` � pl ^e[ h� ` kqò
[ hr kl p�^l j �_es` op[ p�k` ^` ppe_[ _` p�_` �[ mò k_ex[ c` j À

Dpqr _l �_` �^[ pl �� Â�Po<qê [ �R` ah̀ ues[ �` �M` hdl oe[ �Bl kqœkr [
k[ �Ik^hr pEl

Pl o�` u` j mhl Ã�[ m¾p� l ] p` os[ o� l p�kœs` ep�_` � ` ksl hsej ` kql �_l p� [ hr kl p
_r o[ kq̀ � r j [ � [ r h[ � pl ] ò � ` j m[ qe[ Ã� r j � mol à ppl o� m̀ ô ` ] ` r � nr ` � l p
[ hr kl p� ^l j � _eaê r h_[ _` p� ^l ckeqes[ p� qekd[ j � _eaê r h_[ _` � ^l j
^l k^` eql p� [ ] pqo[ ql pÀ� @l � m[ oqê em[ o� _` � t l ogpdl mp� pl ] ò � ekpqor nEl
_eà ò k^e[ _[ �` �qu^kê [ p�_` �[ s[ he[ nEl �al oj [ qes[ Ã�l �mol à ppl o�[ _nr eoer
kl s[ p�` pqo[ quce[ p�m[ o[ �[ fr pq[ o�l �p` r �` kpekl Ã�r p[ k_l �` u` j mhl p�j [ ep
^l k^ò ql p� ` � ò ^r opl p� sepr [ epÀ� Dpp` � mol ^` ppl � _` � [ mò k_ex[ c` j
^l kqœkr [ Ã� [ ml e[ _l � ml o� l ml oqr ke_[ _` p� ekpqeqr ^el k[ ep� _`
_` p` ksl hsej ` kql � mol aeppel k[ h� ^l kqœkr l Ã� j ` hdl ol r
peckeaê [ qes[ j ` kq̀ � [ � ^[ m[ ^e_[ _` � _l � mol à ppl o� _` � [ q̀ k_` o� [ l p
[ hr kl p� l k_` � ` h̀ p� ` pq[ s[ j � ` � [ ml e[ o� [ p� pr [ p� fl ok[ _[ p� _`
[ mò k_ex[ c` j �_` �al oj [ �j [ ep�` aê [ xÀ
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O� B[ mœqr hl � � � _` pq[ ^l r � [ � ej ml oq>k^e[ � _l � _` p` ksl hsej ` kql
mol aeppel k[ h� ` � _[ � [ mò k_ex[ c` j � ^l kqœkr [ � k[ � mol j l nEl � _` � r j
[ j ] è kq̀ �` _r ^[ qesl �ek^hr pesl Ã�` pm̀ ^e[ hj ` kq̀ �` j �^l kq̀ uql p�_` �DEPÀ
Cep^r qer �^l j l �l �BPC�ml _` �[ fr _[ o�l p�` _r ^[ _l ò p�[ �j [ kq̀ ò j çp` �[
m[ o� _[ p� q̀ k_wk^e[ p� [ qr [ epÃ� ekq̀ co[ o� à oo[ j ` kq[ p� _eceq[ ep� _` � al oj [
` aê [ x�` �c[ o[ kqeo�nr ` �[ p�pr [ p�mo<qê [ p�_` �` kpekl �p` f[ j �ek^hr pes[ p�`
ò pml k_[ j � @p� k` ^` ppe_[ _` p� _` � ql _l p� l p� [ hr kl pÀ� Op� ` pqr _l p� _`
^[ pl � _l � ^r opl � Leq̀ o[ ^e[ � Ceceq[ h� m[ o[ � l � M` ô [ _l � _` � To[ ] [ hdl
_` pq[ ^[ o[ j � ^l j l � ekê e[ qes[ p� _` � CPB� _eò ^el k[ _[ p� ml _` j � a[ x` o
r j [ �_eà ò kn[ �q[ kcœs` h�k[ �^[ m[ ^e_[ _` �_l p�mol à ppl ò p�_` � [ _[ mq[ o
l � p` r � ` kpekl � m[ o[ � [ � ek^hr pEl Ã� r qehex[ k_l � q[ kql � [ � ò ah̀ uEl � ^l j l
à oo[ j ` kq[ p� _eceq[ ep� j l _` ok[ p� m[ o[ � j ` hdl o[ o� l p� ò pr hq[ _l p� _`
[ mò k_ex[ c` j À

R` pr j l �` �R` ah̀ uEl

R̀ ah̀ qek_l � pl ] ò � l � ^l kq̀ é_l � [ mò p̀ kq[ _l Ã� aê [ � ^h[ ol � nr ` � l
^l j mol j eppl �^l j �[ �[ mò k_ex[ c` j �[ l �hl kcl �_[ �se_[ �u�` pp̀ k^e[ h�m[ o[
l p� ` _r ^[ _l ò p� nr ` � ] r p̂ [ j � mol j l s` o� p[ h[ p� _` � [ r h[ � ek^hr pes[ pÀ� O
_` p̀ ksl hsej ` kql � mol aeppel k[ h� ^l kqœkr l � ^[ m[ ^eq[ � l p� mol à ppl ò p� [
` umhl o[ o� ` pqo[ quce[ p� ekl s[ _l o[ pÃ� ò ah̀ qeo� ^oeqê [ j ` kq̀ � pl ] ò � [ p� pr [ p
mo¾moe[ p� mo<qê [ p� _` � ` kpekl � ` � j [ kq̀ oçp̀ � [ qr [ hex[ _l p� pl ] ò � [ p
k` ^` ppe_[ _` p�` _r ^[ ^el k[ ep�` j �` sl hr nEl À�Dj �m[ oqê r h[ oÃ�[ �ekq̀ co[ nEl
_[ � heq̀ o[ ^e[ � _eceq[ h� ` � _` � à oo[ j ` kq[ pÃ� ^l j l � [ p� r qehex[ _[ p� k[
IPS[ kq[ ouj Ã�_` j l kpqo[ �^l j l �l �CPB�ml _` �[ fr _[ o�[ �^l hj [ q[ o�[ �h[ ^r k[
` kqò � [ � q̀ l oe[ � ` � [ � mo<qê [ Ã� m̀ oj eqek_l � [ l p� ` _r ^[ _l ò p� mol ml ô el k[ o
[ ^` ppl � ` nr eq[ qesl � @� [ mò k_ex[ c` j � [ � ql _l p� l p� [ hr kl pÃ� ek^hr ek_l
[ nr ` h̀ p�^l j �_` aê ewk^e[ p�l r �_eaê r h_[ _` p�_` �[ mò k_ex[ c` j À

@�fl ok[ _[ �m[ o[ �p̀ �ql ok[ o�r j �` _r ^[ _l o�j [ ep�ek^hr pesl �ò nr ` o�[ ] ` oqr o[
[ �kl s[ p�e_` e[ pÃ�[ r ql ^l kp̂ ewk^e[ �` �r j �mol ar k_l �^l j mol j eppl �^l j � [
` nr e_[ _` � k[ � ` _r ^[ nEl À� @l � ` ksl hs` ò j çp̀ � [ qes[ j ` kq̀ � ` j � mo<qê [ p
_` � _` p̀ ksl hsej ` kql � mol aeppel k[ h� ^l kqœkr l � ` � ò ah̀ ues[ pÃ� l p
` _r ^[ _l ò p�ml _` j �^l kpqor eo�r j [ �[ ] l o_[ c` j �_` �` kpekl �ò pehè kq̀ �`
[ _[ mq<s` h� nr ` � mol j l s[ � [ � ek^hr pEl � ` � [ q̀ k_[ � @p� _es` op[ p
k` ^` ppe_[ _` p�_l p�[ hr kl p�kr j �j r k_l �` j �^l kpq[ kq̀ �j r _[ kn[ À
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R` à owk^e[ p�Ae] hel co<aê [ p

� À��A[ o] [ pÃ�MÀ�PÀÃ�_[ �Sehs[ Ã�@ÀÃ�Tl oò pÃ�@ÀÃ�Rl _oecr ` pÃ�@À�PÀÃ�B[ s[ _[ pÃ�AÀÃ
Nl sl Ã�BÀÃ�Lekd[ ò pÃ�DÀÃ�H[ j e_l Ã�FÀÃ�Lr œpÃ�HÀÃ�Pep^[ hdl Ã�IÀÃ�S[ j [ oqekdl Ã�JÀÃ
Sl [ ò pÃ�JÀ�AÀÃ�Ce[ pÃ�JÀ�MÀÃ�T̀ eu` eo[ Ã�MÀÃ�Jl puÃ�MÀÃ�Us[ Ã�MÀÃ�Sehs[ Ã�MÀÃ�Ll m̀ pÃ
NÀÃ�Ao[ k^l Ã�NÀÃ�M[ ql pÃ�PÀÃ�S` eu[ pÃ�SÀÃ�¦ �Bl h[ nl Ã�SÀ�¯� � � � °À�H[ k_] l l g�_l
Br opl �` j �Leq̀ o[ ^e[ �Ceceq[ h�m[ o[ �l �M` ô [ _l �_` �To[ ] [ hdl �ç�R` ^l kpqor nEl
¯� � � � ç� � � � °�¯� k_�` _À°À�Ikpqeqr ql �Pl hequ^kê l �_` �S[ kq[ ouj Ã�Dp^l h[ �Sr m̀ oel o�_`
D_r ^[ nEl À�dqqmÂ��t � À̀ p` Àemp[ kq[ ò j Àmq�heq̀ o[ ^e[ _eceq[ h

� À���A[ o] [ pÃ�MÀ�PÀÃ�_[ �Sehs[ Ã�@ÀÃ�Tl oò pÃ�@ÀÃ�Rl _oecr ` pÃ�@À�PÀÃ�B[ s[ _[ pÃ�AÀÃ
Nl sl Ã�BÀÃ�Lekd[ ò pÃ�DÀÃ�H[ j e_l Ã�FÀÃ�Lr œpÃ�HÀÃ�Pep^[ hdl Ã�IÀÃ�S[ j [ oqekdl Ã�JÀÃ
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