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` abcde f ghcieb
j klm nopqrskls ktuqrnsvo nwkt prqx tyo z wkl xy pvrkzy{ kz prqxtyo z kxq|s pqtmlqo nkt
zmzsyo z } ~q oylsnql k �y� � ns nz ykzm sq ry{|wy ���wqoptysy qr ���vkr{ prqx tyo z|wv
kz ��~ � svy ~rk�ytnlu �ktyzo kl prqxtyo � �lsyuyr �rqurkoo nlu �kl{ sv|z ktt qsvyr ��
prqxtyo z kz �ytt� sq svy �|yzsnql �vysvyr wyrsknl pqtmlqo nkt zmzsyo z vk�y k wqooql
�yrq } �svyr y�koptyz nlwt|{y wqop|sksnqlkt uyqo ysrm� wqop|syr ktuyxrk kl{ prqx tyo z
nl ylunlyyrnlu tn�y svy {yznul q� wyrsknl oywvklnzo z ��� � ��� }

�l klktm�nlu z|wv prqxtyo z qly q� svy oqzs nopqrskls �|yzsnqlz nz sq {ysyro nly svy
zsr|ws|ry q� svy �yrq zys q� k pqtmlqo nkt zmzsyo } ~vnz zsr|ws|ry |z|kttm vkz sryo yl�
{q|z nopkws ql svy wqopty� nsm q� ktt �nl{ q� rytksy{ ktuqrnsvo z �qr z|wv zmzsyo z } �l
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pkrsnw|tkr � n� svy zqt|snql �krnysm nz ��{no ylznqlkt svy l|oxyr q� �yrqz nz kl nopqrskls
�|klsnsm �qr o klm ktuqrnsvo z } ~vnz vqt{z �qr svy s�q o k�qr �ko ntnyz q� ktuqrnsvo z ql
pqtmlqo nktz zmzsyo z � lko ytm zmoxqtnw kl{ l|oyrnwkt o ysvq{z } �qr y�kopty � svy �yrm
z|wwyzz�|ttm |zy{ pksv��q ttq� nlu o ysvq{z �qr l|oyrnwkttm zqt�nlu pqtmlqo nkt zmzsyo z
vyk�ntm rytm ql uqq{ yzsno ksyz �qr svy l|oxyr q� zqt|snqlz � z|wv yzsno ksyz {ysyro nly
vq� oklm pksvz sq �q ttq� kl{ sv|z nl�|ylwy svy wqopty�nsm q� z|wv ktuqrnsvo z } �s nz
svyry�qry wr|wnkt sq uys kz snuvs kz pqzznx ty xq|l{z �qr svy l|oxyr q� �yrqz }

~vy xyzs��lq�l y�kopty un�nlu z|wv kl yzsno ksy wyrsknltm nz svy �|l{koylskt ~vy�
qryo q� � tuyxrk } �s �kz uylyrktn�y{ sq o|tsn�krnksy pqtmlqo nkt zmzsyo z ks svy yl{ q�
svy ��sv wyls|rm xm �snylly � �y�q|s } ~vy � �y�q|s l|oxyr xq|l{z svy l|oxyr q� �nzq�
tksy{� wqopty� zqt|snqlz q� k pqtmlqo nkt � 	 
 � � 
 � �rqo kxq�y xm svy prq{|ws q�
svy {yuryyz q� svy nl�qt�y{ pqtmlqo nktz } �q�y�yr � nl o klm wkzyz sv nz yzsno ksy nz �kr
�rqo qpsno kt } � �ytt �lq�l y�kopty nz un�yl xm svy ynuyl�kt|y prqxtyo 	 � n�yl k � ��
oksrn� � � �l{ svy ynuylpknrz �� � � � � 
 � 
 � z|wv svks � � � �� � � } �� �y y�|ksy�� sq �� svy wtkzznwkt � �y�q|s l|oxyr x ywqo yz ���� � svq|uv q� wq|rzy qltm � zqt|snqlz
y� nzs }

~vy o|tsn�vqoquylyq|z � �y�q|s l|oxyr prq�n{yz k zvkrp yr xq|l{ ql svy l|oxyr q�
nzqtksy{ zqt|snqlz q� k zmzsyo q� y�|ksnqlz � nl k z| nskxty prq{|ws q� prq� ywsn�y zpkwyz }
~vy o|tsn�vqoquylyq|z � �y�q|s xq|l{ {ypyl{z ql svy wvqnwy q� k ��� !"# $� $% &'&$�(( )�* �)&� svks nz q� k pkrsnsnql q� svy �krnkxtyz �� � � � nlsq zy�yrkt urq|pz }

�l svy ynuyl�kt|y y�kopty � svy ynuyl�ywsqr � nz {y�ly{ |p sq k o|tsnptnwksn�y wql�
zskls � zq ns o k�yz zylzy sq {y�ly ns kz kl ytyo yls q� +��� } , nsv ryzp yws sq svy ynuyl�yw�
sqr � � �y lyy{ sq nlsrq{|wy k vqoquyl n�nlu �krnkxty } ,y svyry�qry ry�rnsy svy y�|ksnql
kz 	 �- � � � ��� � � � kl{ � � �� .�- } �q� svy pknr ��- 	 � � � nz kl ytyo yls q� + � } ~vy
o|tsn�vqoquylyq|z � �y�q|s l|oxyr �qr svnz zmzsyo nz prywnzytm � }

�yssyr xq|l{z ql svy rqqs l|oxyr kry �lq�l � z|wv kz /|zvlnryl�q 0z ��� � qr �yrl�
zsynl 0z �1� } �q�y�yr � nlsyryzs nl wqop|snlu svy o|tsn�vqoquylyq|z � �y�q|s l|oxyr
zsyo z �rqo svy �kws svks vkr{lyzz ryz|tsz kry �lq�l �qr svqzy zvkrpyr xq|l{z �zyy
zywsnql � }� �qr {yskntz� }

�lqsvyr rykzql q� nlsyryzs nz svks nl o klm wkzyz � k lks|rkt o|tsn�vqoquylyq|z zsr|w�
s|ry nz �lq�l qr o km xy �q|l{ � nsv zqo y k{{nsnqlkt v|o kl �qr� }

�l kpptnwksnql q� o|tsn�vqoquylyq|z � �y�q|s xq|l{z q|szn{y svy rykto q� ktuyxrknw
y�|ksnql zqt�nlu nz {nzw|zzy{ nl �2 � � �vyry svy l|oxyr q� rqqsz nz |zy{ sq xq|l{ uyq�
o ysrnwkt �|klsnsnyz z|wv kz �qt|o y kl{ w|r�ks|ry }
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�� �K � � L MNO ��M K PQ� K PRS T T T K PU�}}}�� �K � � L MNO ��M K PQ� K PRS T T T K PU� V
���

�vyry svy �WP kry lql��yrq wqopty� wqyX wnylsz }�yqo ysrnwkttm� svnz o nlno kt � �y�q|s l|oxyr nz kl |ppyr xq|l{ �qr svy l|oxyr q�
nzqtksy{ rqqsz q� svy zmzsyo ��� nl 
 � }

~vy o knl ryz|ts nl svnz pkpyr �ryzsksy{ �qro kttm nl zywsnql � }� x ytq� � nz 	
�



������� �� �# &)& *5''$ < $((!:�D &	 !( 5 < $�D'$� !5�  !� & 5�% $)! #�  $ 5<< )$	 !� 5 & # & � !'!� 5� ��� !"# $� $% &'&$�( ? @&A $� '�� :&) C $) 
�� �<  $ 5'D 7 	 &6 C 5* $)B �'�&((� � �� =
~vnz o yklz svks wqop|snlu qr y�yl kpprq� no ksnlu svy o nlno kt � �y�q|s l|oxyr |p

sq k ��y{ �kwsqr nz ���vkr{ } �l syro z q� svy vnyrkrwvm q� kpprq� no ksnql wtkzzyz �zyy
��� kl{ zywsnql � }2 � � svy o nlno kt o|tsn�vqoquylyq|z � �y�q|s l|oxyr {qyz lqs x ytqlu
sq svy wtkzz �� |ltyzz � � �� }

jqsn�ksy{ xm �vks nz �lq�l ql �qt|o y kpprq� no ksnql �zyy zywsnql � }�� � qly wq|t{
kz� �vysvyr kttq� nlu �qr rkl{qo n�y{ ktuqrnsvo z �q|t{ xy q� klm noprq�yo yls }
������� �� �# &)& *5''$ < $((!:�D &	 !( 5 )5'6$� !A&6 < $�D'$� !5�  !� & 5�% $)! #�  $5<< )$	 !� 5 &  # & � !'!� 5� ��� !"# $� $% &'&$�( ? @&A$� '�� :&) C $) 
�� �<  $ 5'D 7 	 &6C 5* $)B E ! # < )$:5:!�! D $C C 5!��)& � � �.2 B �'�&(( ��� � �� =

, vnty svy wql� yws|ry ��� �� �� nz tyzz � n{ytm �lq�l q|szn{y svy wqop|syr zwnylwy
wqoo|lnsm svkl svy wql� yws|ry � �� �� � nsz �knt|ry �q|t{ noptm svy y� nzsylwy q�
prqxkxntnzsnw pqtmlqo nkt sno y ktuqrnsvo z �qr zqt�nlu prqx tyo z z|wv kz svy �kwsqrn�ksnql
q� tkruy nlsyuyrz qr svy {nzwrysy tqukrnsvo } jqzs � n{yzpryk{ wrmpsqurkpvnw zwvyo yz kry
xkzy{ ql svy kzz|opsnql svks svqzy s�q prqxtyo z kry vkr{ }

� ��h��degbf �bf �c�c���bc e � � � ib �� g !c 
" #$ % &'()*+ ,*-.'/0
�l svy {y�lnsnql q� ��� � �y kzz|o y{ �qr znoptnwnsm svks ykwv y�|ksnql vk{ svy zko y (�< "
< $) 8 } �l uylyrkt � k zmzsyo � �K � q� � pqtmlqo nkt y�|ksnqlz � nsv z|ppqrs �8� � V V V � 8� �
nz k zmzsyo q� svy �qro 	
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�� �K � � L MNOQ ��M K PQ� K PRS T T T K PU�}}}�� �K � � L MNOU ��M K PQ� K PRS T T T K PU� �
���

�vyry svy wqyX wnylsz �WM kry lql��yrq wqopty� l|oxyrz }
� ��� !"# $� $% &'&$�( ( )�* �)& nz un�yl xm k pkrsnsnql q� 1� � V V V � � 2 nlsq �zkm� 3 zysz4 � � V V V � 45 } ~vyl �qr ykwv zys 46 � �y wqlzn{yr svy urq|p q� �krnkxtyz 76 � 1KW 	 8 � 46 2 }
~vy {yuryy q� �W nl svy urq|p q� �krnkxtyz 76 nz

9 W6 :;<� ok�MNO = >?N@A B ?
, vyl �qr zqoy C � �qr ktt 8 � svy o k�no|o 9 W6 nz kssknly{ �qr ktt D � 8 W � �y zkm

svks ��� nz vqoquylyq|z nl svy �krnkxtyz 76 } ~vy {no ylznql q� svy prq� ywsn�y zpkwy
kzzq wnksy{ sq 76 nz 	

E6 :;<� F G46 � � n� ��� nz vqoquylyq|z nl 76 � kl{G46 qsvyr� nzy }
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,y kzz|o y svks � � L 56� � E6 } �svyr� nzy � �y �q|t{ vk�y kl |l{ysyro nly{ �� �
L 56� � E6 � qr q�yr{ysyro nly{ �� � L 56� � E6 � pqtmlqo nkt zmzsyo � kl{ o|tsn�vqoquylyq|z� �y�q|s l|oxyrz �q|t{ vk�y lq o yklnlu }

~vy o|tsn�vqoquylyq|z � �y�q|s l|oxyr � �y� �8� � V V V � 8� � 4� � V V V � 45 � nz svy wqyX wnyls
q� � 56� � � �A6 nl svy �qro kt y�pryzznql � �W� � L 56� � 9 W6 �6 �zyy ��� � �� � ���� } �s x q|l{z svy
o k�no kt l|oxyr q� nzq tksy{ rqqsz q� ��� nl + �Q � T T T � + �� } ~vyry�qry ns ktzq xq|l{z
svy l|oxyr q� 7 '! & rqqsz q� ��� � n }y } svy rqqsz nl 
 � }

�l svy pkrsnw| tkr wkzy �vyry 8 � 8� � T T T � 8� svyry nz k znoptyr y�pryzznql �qr svy
o|tsn�vqoquylyq|z � �y�q|s l|oxyr � �y� �8 � 4� � V V V � 45 � :;<� � �y� �8 � � V V V � 8� � 4� � V V V � 45 � �
lko ytm 	

� �y� �8 � 4� � V V V � 45 � � � �E � ES T T T E5 	 5
6� �
9�A6 � �1�

�vyry 96 � 9 W6 �y�|kt �qr ykwv 8� kl{ svy o|tsnlqo nkt wqyX wnyls

� �E � ES T T T E5 	 :;<� � �E � � ES � T T T E5 �
nz svy wqyX wnyls q� � 56� � � ��6 nl ��� � T T T � �5 �� �rywktt svks � � L 56� � E6 � }� y|rnzsnwz �qr wqop|snlu k z|nskxty o|tsn�vqoquylyq|z zsr|ws|ry �4 � � V V V � 45 � un�yl
8 � � V V V � 8 � kry {nzw|zzy{ nl ���� �1� } �|rprnznlutm ylq|uv � svyry zyyo z sq x y lq svyqrys�
nwkt ryz|tsz k�kntkxty ql svy wqopty� nsm q� wqop|snlu svy o nlno kt � �y�q|s l|oxyr } �s
�kz wql� yws|ry{ nl ���� p }��� svks wqop|snlu svy o nlno kt o|tsn�vqoquylyq|z � �y�q|s
l|oxyr nz ���vkr{ }��yl � lq pqtmlqo nkt sno y ktuqrnsvo �qr wqop|snlu svy o|tsn� vqoquylyq|z � �y�q|s
l|oxyr % !;&' 5 ��� !"# $� $% &'&$�( ( )�* �)& zyyo z sq xy �lq�l �zyy ��1 � p }�2� �� }

~vnz nz �vm nl svnz pkpyr � �y ryzsrnws q|rzyt�yz sq svy wkzy 8 � 8� � T T T � 8� } ~vnz
nz k pkrsnw|tkr z|xzys q� svy uylyrkt wkzy � kl{ klm vkr{lyzz ryz| ts �qr sv nz pkrsnw|tkr
z|xzys noptnyz svy zko y vkr{lyzz ryz|ts nl svy uylyrkt wkzy }

j qry �qrokttm� �y k{qps svy ~|rnlu oq{yt q� wqop|sksnql kl{ �y wqlzn{yr svy
�|lwsnql 	 � �y� 	 � � 3 � 8 � 4� � V V V � 45 � � �y� �8 � 4� � V V V � 45 �
�vyry ktt nlsyuyr l|oxyrz kry nl xnlkrm rypryzylsksnql � kl{ 8 nz k tnzs q� � �s|ptyz
�B � � V V V � B� � � kl{ ykwv 46 nz k tnzs q� nsz ytyo ylsz } �l pkrsnw|tkr � svy nlp|s zn�y nz xq|l{y{
xytq� xm �G8W kl{ xm o k�M W �tquS B W� } ~vyry�qry � � �y� �8 � 4 � � T T T � 45 � wkl xy wqop|sy{
nl pqtmlqo nkt sno y xm k zsrknuvs��qr�kr{ kpptnwksnql q� �qro|tk �1 � } � z k okssyr q�
�kws � ns wkl xy wqop|sy{ nl sno y pqtmlqo nkt nl svy zn�y q� 8 }
� ������ � �� ������� ����� ������� ���� ��� � � � n�yl � kl{ 8 � wqop|sy

o nl� � �y� �8 � � � �
�vyry � � �4� � V V V � 45 � rkluyz q�yr ktt svy pkrsnsnqlz q� 1� � V V V � � 2 }
� ������ � �������� ����� ���� ��� � �  ys ! � � xy ��y{ } � n�yl � kl{ 8 �
wqop|sy zqo y " z|wv svks " ! �� � o nl � �y� �8 � � � � " !
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�uknl � � � �4� � V V V � 45 � rkluyz q�yr ktt svy pkrsnsnqlz q� 1� � V V V � � 2 }
�l svy prqxtyo z kxq�y � �y kry lqs kz�nlu �qr svy kws|kt pkrsnsnql }

������� � ��������� � � � )$:�&� � !( �� "# 5)6=
~vnz nz kws|kttm zsrqluyr svkl svy wql� yws|ry xm  n kl{ �kn ���� � svks wqrryzpql{z

sq svy �q ttq� nlu nooy{nksy wqrqttkrm 	
���� ����� �� � )$:�&� � !( �� "# 5)6=
" #" �+�'/ .)*,�0 �)/ +�' ,*-.'/ ) � /))+0
/|zvlnryl�q 0z ~vyqryo ���� x q|l{z svy l|oxyr q� nzq tksy{ zqt|snqlz q� ��� nl �
 	 �� xm� � 
qt �ql�8 � �vyry �ql�8 nz svy zo kttyzs wql�y� pqtmsqp y wqlsknlnlu ktt svy pqnlsz
q� 8 }

~vnz xq|l{ nz zvkrpyr svkl svy � �y�q|s xq|l{ � x|s svy �lq�l vkr{lyzz ryz|tsz kry
�kr oqry {rkoksnw 	 �l �� � � /vkwvnmkl prq�y{ svks wqop|snlu svy �qt|o y q� k pqtmsqpy
un�yl xm k zys q� �yrsnwyz nz G��vkr{ }

~vyry nz k tkruy tnsyrks|ry ql ktuqrnsvo z �qr kpprq� no ksnlu svy �qt|o y q� k wql�
�y� xq{m un�yl xm k zypkrksnql qrkwty } ~vy prqxtyo q� kpprq�no ksnlu svy �qt|o y q�
k pqtmsqp y nl �yrsy� rypryzylsksnql wkl xy ry{|wy{ sq svy tkssyr xm zskl{kr{ tnlykr
prqurkoo nlu sywvln�|yz }

�s nz �lq�l svks lq {ysyro nlnzsnw ktuqrnsvo wkl kpprq� no ksy svy �qt|o y nl pqtmlq�
o nkt sno y ���2 �� } �q�y�yr � rkl{qo n�y{ pqtmlqo nkt sno y ktuqrnsvo z kry �lq�l �qr svy
zko y prqxtyo �� � ��� }

~vy zko y zns|ksnql zyyo z sq x y svy wkzy ryukr{nlu svy yzsno ksnql q� svy � !	 &6;$��� & ��� � �vnwv un�yz svy kws|kt l|oxyr q� zqt|snqlz nl �
 	 �� �qr uylyrnw pqtmlqo nktz
q� svy �qro ��� �1� }

" # � /).�. ���0+ �� � ��)/ �+�-0
� < )$:5:!�!( !* � 5*# !'& nz k o kwvnly svks vkz kwwyzz sq )5'6$� xnsz q� nl�qro ksnql � ykwv
rkl{qo xns wqzsnlu qly |lns q� sno y } �kwv rkl{qo xns nz kl nl{ypyl{yls � |ln�qro tm
{nzsrnx|sy{ rkl{qo �krnkxty nl 1� � �2 } �l svks zylzy � k prqxkxntnzsnw o kwvnly nz k o kwvnly
svks � npz k �knr wqnl � kz o klm sno yz kz lywyzzkrm� zpyl{nlu qly |lns q� sno y ks ykwv � np },y wkl svyry�qry zp yk� q� svy prqxkxntnsm svks svy o kwvnly rys|rlz k wqrryws ryz|ts }

~vy wtkzz ��� nz svy wtkzz q� {ywnznql prqxtyo z �� ���;� � z|wv svks svyry nz k
prqxkxntnzsnw o kwvnly kl{ k wqlzskls � � �.� svks � ntt 	

�n� � ywn{y nl pqtmlqo nkt sno y n� � � � }
�nn� �|sp|s ��� qr �� � nl pqtmlqo nkt sno y }
�nnn� �qr y�yrm � � svy q|sp|s nz svy wqrryws klz�yr sq svy �|yzsnql 	 {qyz � � ��;� ��nsv prqxkxntnsm � � � � }

�qsnwy svks �y wkl noprq�y svy prqxkxntnsm svks svy ryz|ts nz wqrryws xm r|llnlu svy
zko y o kwvnly zy�yrkt sno yz } ~vyry�qry � nl svy {y�lnsnql kxq�y � �y o km kz �ytt sk�y� � �.2 }

�



jqry uylyrkttm� k prqxkxntnzsnw o kwvnly zqt�yz k wyrsknl prqxtyo �y }u } �rqxtyo �� nl
pqtmlqo nkt sno y � nsv prqxkxntnsm � ��� n� kl{ qltm n� ns kt�kmz syro nlksyz nl pqtmlqo nkt
sno y � kl{ svy klz�yr nz wqrryws � nsv prqxkxntnsm � � � }������� � ��������� � � �# &)& !( '$ � � �.� 5'6 '$ < )$:5:!�!( !* � 5*# !'& ($�;!'%� )$:�&� � E! # < )$:5:!�! D � � � B �' �&(( ��� � �� =
" #� ���/)� �- �+ �), ���00'0
� svyqrm q� wqopty�nsm wtkzzyz kpprqprnksy �qr svy zs|{m q� wqoxnlksqrnkt qpsno n�ksnql
prqxtyo z nz {yzwrnxy{ nl ��� } �rqx tyo � �sz lks|rkttm nl svy wtkzz q� wqoxnlksqrnkt
qpsno n�ksnql prqx tyo z } �l svnz wqlsy�s � �rqxtyo � nz wvkrkwsyrn�y{ xm 	

�n� � zys q� !'( 5'*&( � un�yl xm svy zys q� pknrz �� � 8 � � � � 4 � 8 9 4 � �lnsy kl{
lql�yopsm}

�nn� �qr y�yrm nlzsklwy �� � 8 � � k zys q� �ykznx ty zqt|snqlz � lko ytm svy zys q� pkrsnsnqlz� � �4� � V V V � 45 � q� 1� � V V V � � 2 }
�nnn� �l qx � ywsn�y �|lwsnql �sq o nlno n�y� � � �y� �8 � � � }

~vy wtkzz ��� q� wqoxnlksqrnkt qpsno n�ksnql prqxtyo z nz klktquq|z sq svy wtkzz
�� q� {ywnznql prqxtyo z } �rqxtyo � xytqluz sq svks wtkzz 	

��� ~vy zn�y q� ykwv �ykznxty zqt|snql nz pqtmlqo nkttm xq|l{y{ ql svy zn�y q� ykwv
nlzsklwy }

��� � n�yl kl nlzsklwy �� � 8 � kl{ k zsrnlu � � ns wkl xy {ywn{y{ nl sno y pqtmlqo nkt nl
�� � 8 � �vysvyr � ylwq{yz k �ykznxty zqt|snql � � �4� � V V V � 45 � }

�1� ~vy qx � ywsn�y �|lwsnql wkl xy wqop|sy{ nl pqtmlqo nkt sno y }
~vy wtkzz �� q� kpprq� no kxty prqxtyo z nl ��� nz {y�ly{ kz svy z|xzys q� ���

�qr �vnwv svyry nz zqo y ! � � kl{ k pqtmlqo nkt sno y ktuqrnsvo z|wv svks � un�yl kl
nlzsklwy q� svy prqxtyo �zkm � � 8 �� prq{|wyz k �ykznxty zqt|snql � z|wv svks svy qx � ywsn�y
�|lwsnql kpptny{ sq svks zqt|snql kpprq� no ksyz svy o nlno|o |p sq k �kwsqr q� ! }

~vyqryo � k{o nsz kz k wqrqttkrm 	
���� ����� � � � )$:�&� � 6$&( '$ :&�$'%  $ �� B �'�&(( � � �� =

�|r ryz|ts kws|kttm vqt{z y�yl n� �y {q lqs ry�| nry svy ktuqrnsvo z sq wqop|sy k
�ykznx ty zqt|snql }

� � de e � e � c�� � � ib 	��ed��  
 #$ 
/)- �/��� +�')/� +) 0� 0+'- 0 ) � '�*�+ �),0 #� ������� �� � 3 "*$�$)!'% q� k urkpv � � �� �� � nz k pkrsnsnql q� svy zys q� �yrsnwyz
� nlsq 3 {nz�qnls z|xzysz ��wqtqrz�� 46 � zq svks k{� kwyls �yrsnwyz {q lqs xytqlu sq svy
zko y �wqtqr� 46 }

�



����

��������

����

1

2

3 4

H

� nu|ry � 	 �l svnz y�kopty � 8 �� � � 1 �� � � � � � � � � �� � � � � � � � � �� � � � � � � � � �� � � � � � �� �
�� � � � � � �� � �� � � � � � �� � �� � � � � � �� � �� � � � � � � � � �� � � � � � �� � �� � � � � � ��2 } � pqzznx ty pqtmlq�
o nkt � nsv svks z|ppqrs �q|t{ xy �� 	 � � 	S � 	
 � 	� � 	 �	S � 	 �	
 � 	S 	
 � 	
 	� � 	 �	S	
 }

� ������ � � ���� ���� ��� ���� � � n�yl k urkpv � � �� �� � � {ywn{y n� svyry y� nzsz k1�wqtqrnlu q� � }
�s nz �lq�l znlwy ��� svks svy � rkpv 1��qtqrnlu �rqxtyo nz ���vkr{ �zyy ktzq ���� },y � ntt kws|kttm lyy{ sq wqlzn{yr kl y�|n�ktyls �qro|tksnql q� svy � rkpv 1�wqtqrnlu

prqxtyo }
� ywktt svks svy wkrsyznkl prq{|ws q� s�q urkpvz � � � �� � �� � � kl{ � S � ��S �� S � nz

svy urkpv � � �� S � �� � � �S �� � � nsv ��	 � � 	S � � �	 �� � 	 �S �� � � n� kl{ qltm n� 	 � � 	 �� kl{
�	S � 	 �S � � � S qr 	S � 	 �S kl{ �	 � � 	 �� � � � � }

� tzq � tys �
 {ylqsy svy wqoptysy urkpv � nsv 1 �yrsnwyz }
���� � �� �# & %)5< # � 56� ! ( 5 �"*$�$)!'% !C 5'6 $' �D !C  # & % )5< # � � �
 56� ! ( 5
�"*$�$)!'% � � �4� � 4S � 4
 � E! # G4� � G4S � G4
 � �� �=
� )$$C = � k{o nsz k 1�wqtqrnlu n� kl{ qltm n� � � �
 k{o nsz k 1�wqtqrnlu } j qryq�yr � klm
wqtqrnlu � q� � � �
 zksnz�yz G4� � G4S � G4
 }

~q ykwv urkpv � � �� �� � �y � ntt kzzq wnksy s�q zpkwyz q� pqtmlqo nkt zmzsyo z }�kwv q� svqzy zpkwyz nz wvkrkwsyrn�y{ xm k z|ppqrs zys 8 � 8 �� � �ryzp } 8 �� �? � sq xy
wqlzsr|wsy{ kl{ wqrryzpql{z sq svy zpkwy q� pqtmlqo nktz q� svy �qro ��� � nsv wqopty�
wqyX wnylsz } �� pkrsnw|tkr nlsyryzs � ntt x y urkpvz q� svy �qro � � � � �
 },y zskrs xm n{ylsn�mnlu svy zys � q� �yrsnwyz q� � sq svy zys 1� � V V V � � 2 }  ys ��
{ylqsy svy wqoptysy urkpv q� zn�y � � n }y } svy urkpv � nsv � �yrsnwyz ktt q� svyo pknr� nzy
wqllywsy{ xm y{uyz }

~q ykwv wqpm q� �� � � � � � V V V � 1 svks wkl xy yoxy{{y{ kz k z|xurkpv q� � �zkm svy
z|xurkpv uylyrksy{ xm 1	 � � T T T � 	� 2� �y kzzq wnksy svy oqlqo nkt

K� Q K�R T T T K��
�svy yopsm urkpv � - wqrryzpql{z sq svy wqlzskls oqlqo nkt� } ~vyl �y wqlzn{yr svy

tnlykr zpkwy uylyrksy{ xm ktt svqzy oqlqo nktz �� nu|ry �� } ~vyry�qry � svy z|ppqrs 8 �� �
nz svy zys q� ktt �� Q � T T T � ��� 9 4� z|wv svks � � � � 1 kl{ 1	 � � V V V � 	� 2 nl{|wyz k
wqpm q� � � kz k z|xurkpv q� � } � yry � � W {ylqsyz svy 8�sv �ywsqr q� svy wklqlnwkt xkznz
q� �� }� n�yl k zys 8 � �y {ylqsy xm 8 ? svy ���q t{ n wkrsyznkl prq{|ws q� 8 }

�



~vy s�q zpkwyz q� pqtmlqo nkt zmzsyo z kzzq wnksy{ sq k urkpv � �ntt xy svy pqtmlqo nkt
zmzsyo z � nsv z|ppqrs 8 �� � kl{ 8 �� �? }

� yo kr� svks lqly q� svy s�q wtkzzyz q� zmzsyo z kxq�y nz vqoquylyq|z nl klm pqzznxty
urq|p q� �krnkxtyz �x ywk|zy �y nlsrq{|wy{ k wqlzskls oqlqo nkt� } ~vyry�qry � nl svy
wktw|tksnql q� svy � �y�q|s l|oxyr �qr k pkrsnsnql � � �y wkl zys E6 � G46 }
���� � � � 3& � :& 7 	 &6= �# &'B  # &)& !( 5 < $�D'$� !5�  !� & 5�% $)! #�  $ *$�< � & 8 �� �5'6 8 �� �? B % !;&' � =
 #" � ��� .'+�'', % &'()*+ ,*-.'/0
�l wkzy svy urkpv � k{o nsz k 1�wqtqrnlu � � �4� � 4S � 4
 � � klm wqrryzpql{nlu pqtmlqo nkt
zmzsyo nz kt�kmz srntnlykr �tnlykr nl ykwv zys q� �krnkxtyz� } �� oqryq�yr � nz q� svy �qro
� � � � �
 �nsv �� � � � � svy wkr{nlktnsm q� svy 46 nz kt�kmz � � kl{ �qro|tk �1�
x ywqo yz 	

� �y� �8 �� � �
 � � � � � � 1�� � � 	
~vy wr|wnkt zsyp nl svy prqq� q� ~vyqryo � nz sq zvq� svks

� �y� �8 �� � �
 � � � � � 2
1 � 1�� � � 	

|ltyzz 3 � 1 kl{ � nz k 1�wqtqrnlu q� � � �
 }
�l qr{yr sq {q svks � �y nlsrq{|wy svy �qttq� nlu wtyklyr kxzsrkwsnql �qr svy � �y�q|s

l|oxyr 	 n� 3 � 4 kl{ � � �E � � V V V � E5 � � 4 5 kry z|wv svks L 56� � E6 � 1� � �y zys

" �� � :;<� � 1�E � ES T T T E5 	 5
6� �
�E6� � �A

���� � � � �C � � � � �
 5'6 � � �4� � V V V � 45 � !( 5 < 5) ! !$' $C  # & (& 1� � V V V � 1� 2 $C;&) !*&( $C � B  # &' � �y� �8 �� � � � � � " �� �
E! # E6 � G46 =
� )$$C = �qlzn{yr svy � {nz�qnls wqpnyz q� �
 nl � � � � �
 nl{|wy{ xm svy lq{yz q� � }�m svy pnuyqlvqty prnlwnpty � svyry nz ks tykzs qly q� svqzy wqp nyz � nsv ks tykzs �E6 .��
ytyo ylsz q� 46 } �ylwy � svy {yuryy 96 nl svy C �sv urq|p q� �krnkxtyz nz ks tykzs �E6 .�� }

~vy o knl zsyp sq�kr{z yzskxtnzvnlu svy �ukp� nz svy �qttq� nlu �rqpqznsnql 	
� ��� ������� �� 3& � � 3 � 4� 5'6 �& E � � ES � T T T � E5 � � :& (�*#  # 5 L 56� � E6 �1� = �# &'B &! # &) 3 � 1 5'6 E � � ES � E
 � � B $)F

" �� � � 2
1 " �� � � � � � V

� $)&$;&)B  # !( :$�'6 !( (# 5)< =

�



~vy prqq� q� �rqpqznsnql � nz pqzspqly{ sq zywsnql 2 }
�|ssnlu ns ktt squysvyr �

���� � � � 3& � :& 5 %)5< # 5'6 � � �� �= �C � 56� ! ( 5 �"*$�$)!'% B  # &'
o nl� � �y� �8 �� � �
 � � � � � � 1�� � � 	

� # &)E !(&B
o nl� � �y� �8 �� � �
 � � � � � 2

1 � 1�� � � 	
� )$$C = �wwqr{nlu sq  yook �� � k{o nsz k 1�wqtqrnlu n� kl{ qltm n� � � �
 k{o nsz k1�wqtqrnlu }

�� � � �4� � 4S � 4
 � nz k 1�wqtqrnlu q� � � �
 � svyl

� �y� �8 �� � �
 � � � � � � 1�� � � 	
�� � � �4� � V V V � 45 � nz lqs k 1�wqtqrnlu q� � � �
 � svyl �y {nzsnlu|nzv s�q wkzyz },y zys E6 � G46 }
���� � � � � �� � � � � � kl{ vylwy 3 � 1 } ~vyl svy {yuryy nl ks tykzs qly urq|p q�

�krnkxtyz nz � � � kl{
� �y� �8 �� � �
 � � � � � �� � 1�� � � 	

���� � � � �� �� � � � � � } ~vyl

� �y� �8 �� � �
 � � � � � " �E � � V V V � E5 � � 2
1 � 1�� � � 	 �

�vyry svy � rzs nly�|ktnsm �q ttq� z �rqo  yook 1 kl{ svy zywql{ �rqo �rqpqznsnql �}
�l xqsv wkzyz �

o nl� � �y� �8 �� � �
 � � � � � 2
1 � 1�� � � 	 V

 yook 2 �q|t{ xy z|X wnyls sq prq�y k �yk�yr �yrznql q� ~vyqryo �� �vyry svy
�kwsqr ! nl prqxtyo � nz tyzz svkl 2.1 }

 # �-�/)� �,� +�' ���
�l qr{yr sq qxsknl k prqq� �ktn{ �qr klm ! svy n{yk nz sq nlwrykzy svy ukp xm wqlzn{yrnlu
zy�yrkt wqpnyz q� k pqtmlqo nkt zmzsyo � x|s ykwv wqpm nl k ly� zys q� �krnkx tyz } ~vnz
n{yk �qr�z q|s xywk|zy q� svy zp ywnkt o|tsnptnwksn�y zsr|ws|ry q� svy o|tsn�vqoquylyq|z� �y�q|s l|oxyr } ,y � ntt lyy{ 	
� ��� ������� � � 3& � � � � 4 = 3& 8 9 4� :& 7 '! & 5'6 5((�� &  # 5 � � 8 = �# &'B

o nl� � �y� �8 ? � � � � � ��
� � T T T � 	 �o nl� � �y� �8 � � �� ?

�



� )$$C = �}  ys � � �4� � T T T � 45 � x y svy pkrsnsnql q� 1� � V V V �� 2 �vyry svy o nlno kt � �y�q|s
l|oxyr �qr 8 nz kssknly{ }

~vnz nl{|wyz k pkrsnsnql � � ��6 � ���6 �5 ����? q� 1� � V V V �� 2 � 1� � V V V � �2 � un�yl xm
�6 � � 46 � 1�2 } �{ylsn�m nlu ykwv pknr �8 � �� � nsv 8 � �� � svy �6 � kry ktzq k pkrsnsnql q�1� � V V V � �� 2 }�m wqlzsr|wsnql q� 8 ? � svy {yuryy 96 � nl svy �krnkx tyz wqrryzpql{nlu sq �6 � nz y�|kt
sq svy {yuryy 96 q� svy �krnkx tyz 46 nl 8 }

~vy zmzsyo z wqrryzpql{nlu sq 8 kl{ 8 ? wkllqs x y vqoquylyq|z �qr klm pkrsnsnql �
znlwy � � 8 kl{ � � 8 ? } ~vyl �y vk�y E6 � G46 � E6 � �qr klm � } ~vyry�qry �

o nl� � �y� �8 ? �� � � � �y� �8 ? � � �

�
�
�

��E � T T T E �� �� 	? 
�� ;� T T T E5 T T T E5� �� 	? 
�� ;�

�

?

�� �

5
6� �
9�A6

� � ��
� � T T T � 	 �

�� �E � ES T T T E5 	 5
6� �
9�A6 

�
?

� � ��
� � T T T � 	 �o nl� � �y� �8 � � �� ?

� } �q� � z|ppqzy svks svy o nlno kt � �y�q|s l|oxyr �qr 8 ? nz kssknly{ �qr k pkrsnsnql� � ��� � T T T � �� � } ,y wtkno svks ykwv �� �sz nlsq y�kwstm qly q� svy � zysz 1� � V V V � � 2 �1�2 }
�|ppqzy sv nz nz lqs svy wkzy } � zz|oy � nsvq|s tqzz q� uylyrktnsm svks �� zptnsz nlsq

� 9 1� � V V V �� 2 � 1�2 kl{ � 9 1� � V V V �� 2 � 1� � V V V � �2 � xqsv � kl{ � lql�yopsm}
�� 9� {ylqsyz svy {yuryy nl svy � ��krnkxtyz kl{ 9� svy {yuryy nl svy � �krnkxtyz �

svyl 9 � � 9� � 9� } � tzq � E � � E� � E� �vyry E� nz svy zn�y q� � kl{ E� nz svy
zn�y q� � } ~vy o|tsn�vqoquylyq|z � �y�q|s l|oxyr wqrryzpql{nlu sq svy pkrsnsnql � � �
�� �� � �S � T T T � �� � nz 	

� �y� �8 ? � � � � � � 1 ��E� E� ES T T T E� 	 9��� 9��� �
6� S
9�A6

~vyry�qry �
� �y� �8 ? � � � �� �y� �8 ? � � � �

� E �E� 	 9��� 9���
�9� � 9� �� Q � �

kl{ svy � �y�q|s l|oxyr �kz lqs o nlno kt � sv|z yzskxtnzvnlu svy wtkno }1 } � ylqsy xm � � � ?�� �� ��� svy pkrsnsnql o nlno n�nlu svy � �y�q|s l|oxyr wqrryzpql{�
nlu sq 8 ? } �l svy lqsksnql kxq�y � �y kzz|o y svks � ��� nz k pkrsnsnql q� 1� � V V V � � 2 � 1�2 }

��



�l svks wkzy �

� �y� �8 ? � � � � � ��
� � T T T � 	 ?


�� �
�
�� �E ���� T T T E ���5 	 5
6� �

�9 ���6 �� ���A 
�

� � ��
� � T T T � 	 ?


�� �
� �y� �8 � � ��� �

� � ��
� � T T T � 	 �onl� � �y� �8 � � �� ?

�qoxnlnlu  yook 2 kl{ �rqpqznsnql � � �y yzskxtnzvy{ svks 	
���� � � � 3& � :& 5 %)5< # 5'6 � � �� �= 3& � � 4 = �C � 56� ! ( 5 �"*$�$)!'% B  # &'

o nl� � �y� �8 �� � �
 �? � � � � � 1� �1� 1� T T T 1� 	 � 1�� � � 	 ?
� # &)E !(&B

onl� � �y� �8 �� � �
 �? � � � � �2
1	 ? � 1� �1� 1� T T T 1� 	 � 1�� � � 	 ?

� )$$C $C �# &$)&� � = �zz|o y svks ������� 	
� nz k {ysyro nlnzsnw � pqtmlqo nkt sno y ktuq�
rnsvo �qr zqt�nlu prqxtyo � � n }y }� �qr yzsno ksnlu svy � �y�q|s l|oxyr |p sq k �kwsqr q�! }

~vyl svy �qttq� nlu ktuqrnsvo {ywn{yz � rkpv 1�wqtqrnlu ��rqx tyo 1 � nl pqtmlqo nkt
sno y 	 ���� ���� � �� ������  ���� ���� ��� ��� ������� � �
���� � � ����� � �� ���
 � }
������ � ��� n� � k{o nsz k 1�wqtqrnlu � �� qsvyr� nzy }
�� ���� � � � � � ��� �S ��� ��
 � }

� } ������

�  !""#$%& '() *8 �� � �
 �?+� 1� �1� 1� T T T 1� 	 � 1�� � � 	 ?

� } ,- �S � ! ���� ������ ./0 1 � ��� ������ 2� 3
�m q|r wvqnwy q� svy wqlzskls � � 4! � �2.1�? } ~vyry�qry �  yook � kzzyrsz svks svy

q|sp|s q� ktuqrnsvo � nz wqrryws }
~vy xns�zn�y q� svy l|oxyrz svks q ww|r �vyl wqop|snlu svy {ylqo nlksqr q� tnly� kry xq|l{y{ kxq�y xm 5 �1� � tqu �1� ��� } ~vy zn�y q� svy urkpv � � �
 nz 5 �� � � kl{ yook � zkmz svks 8 ? wkl xy wqop|sy{ nl pqtmlqo nkt sno y }
�s �qttq� z svks � tuqrnsvo � r|lz nl pqtmlqo nkt sno y } �nlwy � rkpv 1�wqtqrnlu nz

���wqoptysy � �y {y{|wy svks � � �� }

��



� )$$C $C �# &$)&� � = �zz|o y lq� svks ������� 	
� nz k prqxkxntnzsnw pqtmlqo nkt sno y
ktuqrnsvo �qr zqt�nlu prqxtyo � � �vnwv rys|rlz k wqrryws ryz|ts � nsv prqxkxntnsm � � � �� � �.2 }

~vyl � tuqrnsvo � � ntt rys|rl svy wqrryws klz�yr �qr svy � rkpv 1�wqtqrnlu �rqxtyo �
� nsv prqxkxntnsm ks tykzs � � � } ~vnz noptnyz svks �rqxtyo 1 nz kws|kttm nl ��� }

� � de e � e � � de� e ic ieb `
,y � ntt lyy{ svy �qttq� nlu srn� nkt  yook nl svy prqq� q� �rqpqznsnql � 	
���� � � � 3& � � � � 4 = �# &'B

� ��� � �
� �� � � � *�� � � � o q{ � + V

�' < 5) !*��5)B  # & �&C  "# 5'6 (!6& !( � � E# &'&;&) � � � � B 5'6 !( 5�E 5D( � � =
� )$$C = �nlwy � ��� � � � � �� � � � o q{ � � �y vk�y 	

� ��� � �
� �� � �� � �� � � � oq{ �

� 	 � � � � *�� � � � o q{ � +

�tzq � �y � ntt o k�y |zy q� svy �snrtnlu �qro|tk ��� �� }�}1��� 	
� � � 4 �� ��� QR ���� � �	

�QR
	

� �2 �
�vyry � � 
 �� � � �}
� )$$C $C � )$< $(! !$' � = ~vy rksnq xys�yyl " �� � kl{ " �� � � � � � nz 	

" �� �" �� � � � � � �
5
6� �

�E6� � �A � � � � � �E � � ES � T T T E5 �
�rqo �snrtnlu �qro|tk �2 � ns �q ttq� z nooy{nksytm svks 	

" �� �" �� � � � � � � 4 �� 
�5 5
6� �
�E6� ��A � 
�� �R� 56� � E�A� QR6 � � �

U ��U � � ��
A �

QR
�
A ���

�q� �y {nzsnlu|nzv svy wkzyz 3 � �� 3 � � � kl{ 3 � 1 } ~vy � rzs s�q wkzyz kry ykzm 	
���� � � �� 3 � �� svyl E � � 1� kl{ ��� xywqo yz 	" �� �" �� � � � � � � �� �

41 � � �
U ��U � � ��

U �
��U

�vnwv nz xq|l{y{ xytq� xm S��
 ����
� � 1 V��������� }

��



���� � � �� 3 � � �  yook � no ptnyz svks" �� �" �� � � � � � � 4 �� � �R4E � ES �����
�nlwy 4E � ES � �Q� �RS � 
�S � �y qxsknl 	" �� �" �� � � � � � � �

1 4 �� ����� � � V2 �2�211��

���� � �  ys 3 � 1 } �� E
 � � � svyl 3 � 1 kl{ E � � ES � E
 � � � zq svyry nz lqsv nlu
sq prq�y } ~vyry�qry � �y kzz|o y �rqo lq� ql svks E
 � � },y zypkrksy svy rnuvs�vkl{ zn{y q� ��� nlsq s�q prq{|wsz � svy � rzs �qr C � � � � � 1 kl{
svy zywql{ �qr C � 2 } ��|ksnql ��� xywqoyz lq� 	

" �� �" �� � � � � � �
�
�



6� �
��E6� � �E6 	�

A � �R4E �ESE
 � � �
U ��U ��A� Q � ��

A �
QR
�
A �

�
�4 �� 
�5 5
6��

� �AE�A� QR6 ��  �A�� � ��
A �

QR
�
A �

���

| znlu svy �kws svks E6 � � �qr C � 2 } �l wkzy 3 � 1 � svy zywql{ �kwsqr nl y�|ksnql ���
kxq�y nz y�|kt sq qly }

�nlwy E
 � � � � � � E
 kl{  yook � no ptnyz svks �qr E
 � �


6� �

��E6� � �E6 	�
A
� �

jqryq�yr � �4E �ESE
 � �E � � ES � E
 �.1 � � � zq svy � rzs �kwsqr q� svy rnuvs�vkl{ zn{y
q� ��� wkl xy xq|l{y{ xytq� xm5
6� �

��E6� � �E6 	�
A � �R4E �ESE
 � � �

U ��U ��A� Q � ��
A �

QR
�
A � ������ � � V����� ����

�� 3 � 1 �y kry {qly } �svyr� nzy � �y lqsnwy svks znlwy svy E6 kry lql�nlwrykznlu �E6 � 
�� �qr ktt C � 2 } �l qr{yr sq xq|l{ svy zywql{ �kwsqr q� �� � � �y � ntt lyy{ svy
�qttq� nlu sywvlnwkt  yook 	
���� � � � 3& � � � � 4 5'6 �& � � 
�� = �# &'B �' �&(( �� � � � � 1 �� � �� � �1 � �� � �2 � 1 � �
�� � 2 � � �� � �� � �� � � �2 B E & # 5;&F ��4 ����� QR �� QQR

	
� �

��rqq� nz pqzspqly{� }

�1



� E6 1� � � " �� � " �� � � � � � � �� �� �� � � �� � � � � � � � � 2 �� �� ��� �� �� � � � � 2 �� 1�� 2� � � � 2 ��� �1 � � � 2 ��� �
1 � � � � � � � 2 ����� ���� S�S1 � � � 2 ���� �S2 1 �� 1 1 1 � 2 1����� 12��� 
S
� 2 �� 2 2 2 � � � 2 ����������� ����1 �1� ����2 2 2 � � 2 ��2��1���� ��S�S� 2 2 � � 2 1���2����� ���
� � 2 � 2 ����� ���� 2�� 2 2 � 2 �21�2���� ��S� � � � � � � � � 2 �2�1���2���2 1�������� 
-���� � � � 2 2 ���2�����2 �-S��-� � �2 � � � � 2 �1���212�1��� �2��� ����� �-�����

~kxty � 	 �ksnqz �qr ktt svy y�wypsnqlkt pknrz �� � � � }

~vyry�qry � |ltyzz zqo y q� svy pknrz �� � E6 � � C � 2 xytqlu sq svy y�wypsnqlkt z|xzys1 �� � �� � �1 � �� � �2 � 1� � �� � 2 � � �� � �� � �� � ��2 � �y vk�y 	" �� �" �� � � � � � � ��� Q� � � V����� ���� V
� nlkttm� �y wqlzn{yr svy �kt|yz q� � kl{ � �vyry zqo y �� � E6 � � C � 2 � nz nl svy

y�wypsnqlkt z|xzys } � tt svy pqzznxty �kt|yz q� � kl{ � kry tnzsy{ nl skxty �} ~vy rksnq nz
kt�kmz � 2.1 � kl{ svy �kt|y q� 2.1 nz kssknly{ �qr � � � kl{ � � �1 � � � � � �� }
� )$$C $C 3&�� 5 �=  ys

�� �� � � tqu � ��4 ����� QR �� QQR
	 	

� � tqu � � � tqu � � �
� tqu � � �

��� � �
� tqu ��

�zyy �u|ry �� } ,y � rzs wqlzn{yr �kt|yz q� � � � } �m vmpqsvyznz � �.� � 2.1 zq
tqu � � tqu � � tqu �2.1 � � kl{ svyry�qry �� �� � � � �� � � �vyry 	

� �� � � � tqu �2.1 � � �
� tqu � � �

��� � �
� tqu ��

�zyy � nu|ry � ktzq � } �qsnwy svks � �� � nz nl{ypyl{yls q� � } ~vy {yrn�ksn�y q� � nz

� � �� � � tqu �2.1� � �
�� � �

��� S � �� tqu �2.1�� S � �� � �
��� S

~vy l|oyrksqr �kl nzvyz ks
� � � 	 �
 � � 2.1 tqu �2.1 �

2 tqu �2.1�

�2



-1

-0.5

 0

 0.5

 1

 1.5

 2

 2.5

 1  2  3  4  5  6  7  8  9  10

h(x)
g(2,x)
g(3,x)
g(4,x)
g(5,x)
g(6,x)
g(7,x)
g(8,x)
g(9,x)

g(10,x)

� nu|ry � 	 �tqsz q� �� �� � kl{ � �� � }

�|oyrnwkttm� � � � V������ ���2 qr � � � V���1� ��1� } ~vyry�qry � svy �|lwsnql � �� � nz
nlwrykznlu �qr � � � } �uknl � l|o yrnwkttm � ��� � � V������ �12� kl{ svyry�qry � n� � � �
�y kt�kmz vk�y 	

��U �� � � � V���� � �
�q� �y wqlzn{yr � � � } � k�nlu �� � � � nz y�| n�ktyls sq 	

� � �- �� � � �� QR
	
��� �� QQR

	
R � QR

	
��� S�

�s svnz pqnls � �y prq�y{ svks �� �� � nz pqznsn�y � y�wyps pqzznxtm �qr pknrz �� � � � � nsv
� � � � � kl{ �
 � � � � �- �� � } ~vy �kt|yz q� �- kry skx|tksy{ nl ~kxty � } �rqo
~kxty � ns nz wtykr svks svy qltm y�wypsnqlz kry svqzy tnzsy{ nl svy vmpqsvyznz }

� �
 � �- �� � �qzznx ty � 0z
� �}111111111 � }��22�22�2 �� � }��������� 1 }�22����12 11 2 2 }�1�� ����� 22 � }111111111 � }� ��� ����� �
� � }��������� � }�� ����12� �� � � }�1����1�� �

~kxty � 	 �qzznxty �kt|yz q� � �qr � zo ktt

��



����d�bh� 
�Ä� ¬®±§ª© °ç¦¥¨ªî ®§� ¥©« �¦£©£ ° ¹ ñ§£ðæ© ê£«µ ¹ë ² � ����		
 	� � ���� ����� � ����	�� ��� � 	����
���� � ��� ��� ��� � ��������� ����� ² ¢ª´£¦ ¼æç±®¯¥§®ª©µ �©¯ ¹² è£î �ª¦ï ² ÄÅÅÃ ² ·£¤¦®©§ ªó §í£ÄÅÈÃ £«®§®ª© ¹

�Ã� ä ¹ °æµ®£±±ª ² ¼¹ º¦£µ¯£©�® ² ä ¹ ä¥¨çªµ® ² ô ¹ õ¥©© ² ° ¹ ¬ ¥¦¯í£§§®Çñ¤¥¯¯¥¨ £±¥ ² ¥©« ¬ ¹ ¼¦ª§¥µ® ² �	� �
� ��� �� ��� ��� �	� �� ��	� ² ñ¤¦®©ð£¦Çô£¦±¥ð ² É£¦±®© ² ÄÅÅÅ ² ºª¨ç®©¥§ª¦®¥± ª¤§®¨ ®�¥§®ª© ¤¦ªç±£¨ µ¥©« §í£®¦ ¥¤¤¦ª» ®¨ ¥ç®±®§å ¤¦ª¤£¦§®£µ �  ®§í Ä º¢Ç·ò¬ ê ®©«ªî µ ¥©« ³è �! ë ¹

�À� ¢ ¹ è ¹ É£¦©µ§£®© ² "�� ��� ��� 	� �		� 	� � ����� 	� �#���	�� ² ¶æ©ï¯®ª©¥± ¹ °©¥± ¹ ® ¼¦®±ª $�£© ¹ %êÄÅÈ¿ë ² Ä&Æ ¹ ê·æµµ®¥©ë
�Æ� ¸£¥©Ç¼ ®£¦¦£ ¢£«®£æ ² ä¦£ðª¦®ª ¬ ¥±¥÷ ª´®¯í ² ¥©« ¬ ®ï£ ñíæç ² '� �� ���(���� 	� � � ������ ��� 	�
������ � �	� ���� ��� � �	�� êÃÁÁÀë ² ¥¦! ®´ )¨¥§í ¹òº*ÁÀ ÄÃÁ¾À ¹

�¿� ¬¥¦§®© ¢å£¦ ² ¼£§£¦ ä¦®§�¨¥©© ² ¥©« ° ±£»¥©«£¦ +æó©¥ð£± ² '� �� �	�� ��� �� 	� �	�� ���� � �� ��
(	��� �� ² ñ�°¬ ¸ ¹ ºª¨¤æ§ ¹ ,- êÄÅÅ¾ë ² À¿½&ÆÁÁ ê£±£¯§¦ª©®¯ë ¹

�½� ¬®¯í¥£± · ¹ ä¥¦£å ¥©« ¢¥´®« ñ ¹ ¸ªí©µª© ² �	�� ���� ��� ����������� ²  ¹ + ¹ ¶¦££¨ ¥© ¥©« ºª ¹²ñ¥© ¶¦¥©¯®µ¯ª ² º¥±®ó ¹² ÄÅÈÅ ² ° ðæ®«£ §ª §í£ §í£ª¦å ªó è¼Ç¯ª¨¤±£§£©£µµ � ° ñ£¦®£µ ªó Éªªïµ ®© §í£¬ ¥§í£¨ ¥§®¯¥± ñ¯®£©¯£µ ¹
�È� ·¥´® õ¥©©¥© ² û ¥µ� ± ª ûª´ ¥µ� ² ¥©« ¬ ®ï± ªµ ñ®¨ ª©ª´®§µ ² .���	� ���
� ��� �� / � ê0 1 ë (	��� � ��� 	�
���� � 	� �	�(�� �	���� ² · ¥©«ª¨ ñ§¦æ¯§æ¦£µ ° ±ðª¦®§í¨ µ 22 êÄÅÅÈë ² Ä&¿Á ¹

�¾� ·®¯í¥¦« ¬ ¹ õ¥¦¤ ² .���������� ��	�� �	� ����	���� � �	���� � ² ºª¨¤±£»®§å ªó ºª¨¤æ§£¦ ºª¨¤æÇ§¥§®ª©µ ê¼¦ª¯ ¹ ñå¨¤ªµ ¹² �É¬ ìíª¨ ¥µ ¸ ¹  ¥§µª© ·£µ ¹ º£©§£¦ ² �ª¦ï§ªî© + £®ðí§µ ² è ¹� ¹² ÄÅÈÃë ²¼ ±£©æ¨ ² è£î �ª¦ï ² ÄÅÈÃ ² ¤¤ ¹ ¾¿& ÄÁÀ ¹
�Å� û ¹ ä ¹ õí¥¯í®å¥© ² "�� � �	���� 	� ���������� � � (	��� � 	� � �	��� ���	� �� ���� ����(��� � ��� ²³ µ¤ £ïí® ¬ ¥§ ¹ è¥æï 33 êÄÅ¾Åë ² ÄÈÅ& Ä¾Á ¹ ê·æµµ®¥© ë
�ÄÁ� ° ¹ä ¹ õæµí©®¦£©ïª ² 4 ��	� 5 	��	��� ��� � � 6 7�8	� "��	��� ² ¶æ©¯§ ¹ °©¥± ¹ °¤¤± ¹ 29 êÄÅÈ½ë ²ÃÀÀ&ÃÀ¿ ¹
�ÄÄ� ì ®£÷ æ© û® ¥©« ¶£©ðµí¥© É¥® ² : ���� �8 ��� ������ 	�	����	�� 6 7�8	� ��� ���� �� � �	��� ������

� �� 	� ² ¬ ¥§í ¹ ºª¨¤ ¹ -9 êÃÁÁ Äë ² È½È& È¾È ê£±£¯§¦ª©®¯ë ¹
�ÄÃ� ì ¹ � ¹ û ® ² 4�������� �	���	� 	� ����(����� �	���	� ��� ����� � �� �	� 		� � �	������	� � �� �

	�� ² °¯§¥ èæ¨£¦®¯¥ ² ÄÅÅÈ ² ° ¯§¥ èæ¨£¦ ¹² ´ª± ¹ ½ ² º¥¨ç¦®«ð£ ³©®´ ¹ ¼ ¦£µµ ² º¥¨ç¦®«ð£ ² ÄÅÅÈ ² ¤¤ ¹ ÀÅÅ&ÆÀ½ ¹
�ÄÀ� ì ®©ð û® ² ;í£©÷ ®¥©ð û ®© ² ¥©« ¶£©ðµí¥© É¥® ² � ������� � ��	�� � 	� �	�� ���� � � � ���� �� �����

� 	�	����	�� 6 7�8	� ��� ��� ² °¤¤± ¹ ¬ ¥§í ¹ ºª¨¤æ§ ¹ 23< êÃÁÁÀë ² ÃÀÈ&Ã¿½ ¹
�ÄÆ� û ¥µ�± ª ûª´ ¥µ� ² =� ���	���� �� � �	�� 	� ��� ����� � ��� �� ��� �	�(�� �� ² ºÉ¬ ñÇèñ¶ ·£ð®ª©¥±ºª©ó£¦£©¯£ ñ£¦®£µ ®© °¤¤±®£« ¬ ¥§í£¨ ¥§®¯µ ² ´ª± ¹ ¿Á ² ñª¯®£§å óª¦ �©«æµ§¦®¥± ¥©« °¤¤±®£« ¬ ¥§í£¨ ¥§®¯µêñ�°¬ ë² ¼í®±¥«£±¤í®¥ ² ¼° ² ÄÅ¾½ ²¹
�Ä¿� ° ±£»¥©«£¦ ¬ª¦ð¥© ² >	�(��� �	���	� ��� ����� � ����� �	������	� � 	� ��� �������� ��� ������? �

� �	���� � ² ¼ ¦£©§®¯£ +¥±± �©¯ ¹² Â©ð±£îªª« º±®@ µ ² è¸ ² ÄÅ¾È ²¹
�Ä½� ° ±£»¥©«£¦ ¬ª¦ð¥© ¥©« °©«¦£î ñª¨¨£µ£ ² = �	� 		� � � 	� �	�(��� � ������ �	���	� ��� ����� �

�� ���� ��� A �� 	�	����	�� �������� ² °¤¤± ¹ ¬ ¥§í ¹ ºª¨¤æ§ ¹ ,3 êÄÅ¾Èë ² ÄÁ Ä& ÄÄÀ ¹
�ÄÈ� � ¹ · ¹ ñí¥ó¥¦£´®¯í ² 6 ���� ��� ������ � �	� ��� ² ñ¤¦®©ð£¦ ñ§æ«å Â«®§®ª© ² ñ¤¦®©ð£¦Çô£¦±¥ð ² É£¦±®© ² ÄÅÈÈ ²ì¦¥©µ±¥§£« ó¦ª¨ §í£ ·æµµ®¥© çå õ ¹ ° ¹ + ®¦µ¯í � ·£´®µ£« ¤¦®©§®©ð ªó ä¦æ©«±£í¦£© «£¦ ¨ ¥§í£¨ ¥§®µ¯í£©

 ®µµ£©µ¯í¥ó§£© ² ôª± ¹ Ã ÄÀ ² ÄÅÈÆ ¹
�Ä¾� ºí¥¦±£µ  ¥¨¤±£¦ ² ° ±£»¥©«£¦ ¬ª¦ð¥© ² ¥©« °©«¦£î ñª¨¨£µ£ ² 4�� ������ �	������	� � ��	�� � 	�

�	�(��� �	���	� ��� ����� � ������� �� 
 �������� ² ¸ªæ¦©¥± ¬ £¯í¥©®¯¥± ¢£µ®ð© 22, êÄÅÅÁë ² ¿Å&½¾ ¹
�ÄÅ� ° ¹ ä ¹  £¦µ¯íæ±� ¥©« + ¹  ª �©®¥ïªî µï® ² B�� �� � � �	�� ��� �� 	� (	��� � ��������	� C ² ¸ ¹ ºª¨ Ç¤±£» ®§å 2D êÃÁÁÃë ² ½½Á&½È¾ ² ° ±ðª¦®§í¨ µ ¥©« ¯ª¨¤±£»®§å óª¦ ¯ª©§®©æªæµ ¤¦ªç±£¨ µ*° ±ðª¦®§í¨ µ ²¯ª¨¤æ§¥§®ª©¥± ¯ª¨¤±£» ®§å² ¥©« ¨ª«£±µ ªó ¯ª¨¤æ§¥§®ª© óª¦ ©ª©±®©£¥¦ ¥©« ¨æ±§®´¥¦®¥§£ ¤¦ªç±£¨ µê¢¥ðµ§æí±*ñªæ§í + ¥«±£å² ¬° ² ÃÁÁÁë ¹

��


