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(x + p)3
g[ga

x ∈ [−1, 1]
a

p =
−0, 9;−0, 5;−0, 3;−0, 1; 0, 0; 0, 1; 0, 3; 0, 5; 0, 9

�
¼ g ���y��ó5� ���y�U�i� ������ô�� ������r�� �y�U�i� �y��r�� ����ô�� ���U�5� �y��ó5�
¼ q
�$r��U�i� ��ýy��þ$ý ��ô���ôiþ ��ûP��û5� �$r��Uôiô �$r������ ��������ô ���y�Uô5ð ���y��r�û �y�����
���y��ó5� ���y��þ�ô ��ûy���5ð ��r��U�iô �$r��U�i� ���y����ô �����U� r ���y��ûiû ���y�U��ý �y�����
���y�Uþi� ��ðÞ�Uó r ��ûy�Uû5� ��r��Uôiô ���y�U�iô ���y�U� r ������ôið ���y��r�û ���y�U�iô �y�����
���y�U�i� ��ðÞ��r�� ��r±���iô ��r��U�i� ���y���.r ���y��ôið �����Uû�û ���y�U��ý ���y�U� r �y���*r
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x(t) = sin(a ∗ t + p) , y(t) = sin(b ∗ t + q)

� lA|}~��
WCX � ; g]u[^]uq�|º�C[ ½Éagq�|�fgf<oÈ��]ucFoC|�agqrª,EHGJI ������ �C�/¥Ca<[^]u|}� l^s^ª�^]u[^]uq�|º�C[^]?<o«d&q�o`sg�
{^]ufga<ze¿ºXÓw��C|}[gq�agf^]��ádF�Ca&s"a<�C� cys^z�{g|}�C�/q�~ºs"ou�CoCq/iSjk]kln]uz��Qagq agqrªá^]`[^]uq�|}�u[^]<i
~ºs^dF��a<�«~ºs"oC�uo c I jFj|é X�w {g]u~}�ufgoC~}�ua�iæ�«[g|º�Öa<q�|5ou¥C�/{gfgoCp?lA|}cy]`[<�CoC�uoCpÐ~}ag~}�u|�q��
cFoCoC[ulAagf^]��Ægo®d&q�o`s"{^]`fgagz)g[gagfga<q	]u|}�u~÷ª-dC~º��]ufgoC�ucy] 	Qa�� c I jkjôé XB4 é i"]®��^]`[^]��
q�|}�u[gag{g|}~�cFoCq 	Qa�� c I jkjôé<� XYö�~Ås"a �»|»go6g[goC¥�s"|�q�fg�/q�g[gag{<agf^]uqJ�¯ou�uagq�g|}[g|º�
oCg[g| lA|ºs^a<�C��agqrª«fg|}j�]u�Cag~}agq�oCpôg|}[g|�q�|}fgfgoCp i>�Co6lA|ºsA]`|�q�D}�uo-ªg�ufgo-oC<|�[^]`�uoC[goCq 	�a��
c I jkjôé X^ÇeoCq	]`f&ln] 	]\_�¯÷ c I jFj|é �C�/~}�C|�{<ag�¯]u|º�ÖagqrªO�u|�c<dF�Q|���oOg]u[^]uq�|º�C[^]<X

tyX ^ a æ ;Ö{^]u~º�Cou�u� g|�[g�uoC��oUa6�u�CoC[<oC��oUcFo`s"|�¥C]ufga<ª·�
�<X � a��î;Ö~�oCo`�C�C|º�C~}�u�ud&z��Qag|»_b]`j��"�
´gXÝXÈa é ;6]`¥C~�hga<~�~�]�a5oC[ulAagf^]`��]yi"j�]u�Cag~÷ªy�»ag|bou�U^]u[g]uq�|}�u[^] � X

¬e[ga6_3agcF~�a<[goC�¯]uf<fg�x�M^]u[^]uq�|º�C[^]m� ^ i æ i � a�� �C[g|}¥udC|}q	]`ªMcg[gag�¯]�ª6{g|�[<�ua<�C~÷ª�g[goC~º�Co
©+)H¶d�úÛ/)H¶d�ú¨/)uº��îâ.)¯ºB�
�p�pª�¨`©~�¯©m°��pªu����«Þ�k�p�pª¸�u�5«¯�*�Nâp³`©��¯�
¨�� mª¸�u�]¡¥Éá© � ª*´p¨ Ê Îk�u�]¡¥É§Û � ª*´�â Ê
�:|}j}dms^�m��]��h;?l"a^]u��ouf^]�s"� é-� X�iS<oC~�cFo`s"�uc<d aJ]uq�FlAa<�ud�lA�eixaá{g]u~}�uou�C�ei/a¦_b]`j�� Xn�®a é �
�Å]`[gq�oCfgag{<|�~�c<ay�O~}oC~}��]u��s^ªgzÓ�»ay�6o�lAa<f^]ucFoC�C�eX^¬e[ga � � �KV Z  ~}q�|}�»|}fgag|3go»ou[Cl"agf^]`�u|e[^]u�Cfgo
d~�H	�ï_æ¥ð�� ñO��]`c�iS{<�uo�cg[<ag�¯]`ª¦oucy]��®|}�u~÷ªJoCcg[<dF��fgoC~}�u�CzQi+]?<[gaJagfg�x� j�f^]k{g|�f<a<ªy�á_b]`j�� ;
DÅsgs"ag<~�oCq/XxË3fy�C|�[<|�~�f<o <oC~�q�ou�u[g|}�u� �?[g|}��agq�|Mqrdms^�m�uagys"a<cy]`hgaga�i/c&]uc q�|}f<ªg|º�C~÷ªá_3oC[gq	]
c<[gag�CoCpÈg[gaôa<j�q�|�fg|}fgaga _b]`j�� o�lAfgoCpô�Å]`[gq�oCfgagc<a�X�¬eoC~�[<|ÅlA~º�C�CoCq dF�®|Æ[g]u~�~}q�ou�C[g|}fgfg�x� �
l"�ud¯�Og[g| lA�Ãl"dF�»a&�5g[gagq�|}[^]��6oC<|�[^]`�uoC[goC� ���^ c i V�Ù a [ba�[ba�^ c D}�uoQlA|ºsA]`|}�C~÷ªvDºs^|�q�|�fy��]u[gfgogX
Õea<�»|�ln]uf6�C|�cF~º�Æ~�ouou�C�C|º�C~º�C�ud&z��Q|��}o!ETGUI �KL��� ��~�cg[<ag<��]<i"cFou�Cou[g�/p
WCX/~}�u[goCa<�Öf^]�D�cg[^]`fg|b�u[^]u|}c<�CoC[<agz lA�ua<�®|�f<a<ªO�CoC{<cga-g[<a ^��O i æ	��# i �	�Æ! i�� �Æ! �
tyX/g|�[<|�{g|}[g{gag�¯]`|}�O|}|�lgs^ª5cy]���lAou��o�a<j �^! j�fg]m{<|�fgagpM_b]`j�� � a<jbg[goCq�|º��dF�Cc&]

[0, 2π]
�

�<X/�C�/�Co�lAa<����[g]u_3agcM<oC~ºs"| lAfg|}p-cg[ga<�CoCp5{g|�[g|ºj a��K	 ���u|�[gq�a<f^]�s ��_b]upys LVW	]	�^ E �Ãåõa���	 �
´gX/q�o�lA|ºs"a<[<dC|º�Æ�C[^]`|�c<�uoC[gagz�f^]u¥CoC[<oCqôl"ag~�cg[<|}�Cf<�x�M�uoC{g|}c-g[ga

p = 2π
a2� �O! �

�yXÃlA|�q�oufg~}�u[gag[<du|}�6a<j�q�|�fg|}fgag|3l"ag~�cg[<|}�Cf<oCpM�u[^]u|�cy�CoC[ga<a�~3_V]�j�oCp2�-�
�<X/�C�/�Co�lAa<��goC~Ås"|Ål"fgz�z)��_V]`pys�~3agq�|}fg|�q WVL	]	Q^ E�� åia��K	 {<|�[g|ºj a��K	 ���u|�[gq�agfg]�sy�
¤yX/�CoC~}~}��]uf^]`�`s"ag�¯]`|}�»fg]u~}�u[goCpgcgaUd&q�o`s"{^]uf<a<ªÖa�jk]`�C|�[<Î»]u|}�V[^]u¥uou�ud�g[<a�f^]���]`�Ca<a a G �la�[ X

tC¤



¼ T+À�Õ5Ê t s ºiº l5k5o-��k5n�o}|_Ó�Ê.À�Ã$Á�À>VùÆiÈ+ÂiÓ�È�À�É�É+À.�±�
¼i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�
¼
º p v g�l�h�l�m.p v h s�u Ë º p v n+j � pwzyË ¼]Æ�À�È5É+Ç�¿iÈ�ÅiÑ�Ç+¾�Ä�ÅiÕùÈ�Ç�Ò$Å5ÉÞËõÂ�¿ ¾�½i¿ ¾�¿5Ã$Å�Ç7Ê+Ç�ÓiÇwÁiÍ5Ì-Ë
º p v º s ¢$p º>¥ o�l�h�p ¼]½ ¾�¿�ÀwÁ+Â�Ã$Ä�ÀùÂ�Í$ÅiÁ�À�Ä�ÂwÃ+ÂiÓ�Â É.À�¾��$¿�À"{iÀ»Æ�ÂùÂ+¾�ViÉÞË
l��$ûdË � �*r�Ëøg$���PË ¥ ���PË ¼|ViÃ$Á�ÂiÇ�X�À�Í+À�ÁiÅ+Ç7Ñ+À�¾�¿�Âw¿]ÅÐÔ.À"X·Ë
g�tij v º s nP|_l$� v üig*��x º s nd| � � v ü ¥ � ¼ÐÃ5Ì�Ñ�ÇwÈ�ÑiÅiÃ+ÀwÁ�Å�Ç ¿�È�Ç"{w½�ÇwÉ+Â�ÕÐÄ�ÈiÅ5Ã.ÂwÕ�Ë
g�lwo º p]û � ri� y u�v*s �+l v p»h�oin*� � s n��$j �¬ � ¼���®iÄi¿�Å5Ã$ÅiÈi½�Õi¿+ÇÐÂ�ÄiÁ�Â»Æ�È�ÂwÆ�½ ¾�Ä�À ¬ �
g�lwo º p��r�� û.����jwh �$p�m.j�n º v h�l v s j�nj�� v ÿ+p m j v*s jwn v j»g�h�p º�º q5n v pwh ¬ �
tijil5�ß��� s k5gÞ��k5n�oy� ¼@XiÀ�ÓwÈi½mXwÄ+À7ÅÂ�¿iÈ�À"{iÂ�¿iÄ�À+UiÅ�Ä5Ê.À7Æ+Â»gyË
º p v]v p�h�m s n�l�t»g�j º v º u h s g v pwg º ¼���Ç�È�Ç�X»¿+ÇwÈ5É$ÅiÁ+À�Ê g�j º v º u h s g v pwg º Ã5Ì�Ã.Â�Í$Åi¿ ¾PV
º p v jwo v g�o v ��t s ºiº l�kigÞ�Up�g º � ¼ÐÃ]Ô.ÀwÕiÊ t s º�º l5k5oÞ��pwg º Á�ÇwÆ�È�Ç�È�Ì�Ã$Á�À�VùÄ�ÈiÅiÃ+À>V
h�pwg+tij v ¼]¿iÈ+ÀiÇwÄ�¿�Â�ÈiÅiÅù¿+ÂwÑiÄ�Å»Í�Ê�V g���û$��g s
º p v]v p�h�m s n�l�t»q/rir ¼»Ã.Â�XwÃ�È�À>¦.À�Ç�É ¿�Ç�È5É�Å�Á�ÀwÊ]Ã È+Ç�Ò$ÅiÉÐÃ$ÅYX�½�À�Ê$ÅYX�À�UiÅ�Åùq/rir�Ë
º p v jwo v g�o v ¼Ð½*¾�¿+ÀwÁ�ÀwÃiÊ$Å5Ã+À�Ç�ÉùÃ5Ì$Ã+ÂwÍùÁ+ÀÏÎ�ÄiÈ+ÀwÁ�Ë
º p v g�j s n v º s ¢$p]ôdË ¼ÐÈ+À�XwÉ+ÇwÈ�¾�Å5ÉiÃ.Â�Ê.ÀÝÃ$¿iÈ+ÂiÇ�{iÂwÊYl>� ÇÝÈ+À�XwÉ+ÇwÈ+À»Æ�Â»½5É.Â�Ê�Ñ+ÀwÁ�Å-¤ÞË
º p v º l�m$g+tip º �i�dË ¼ÐÄ+Â�Ê$ÅiÑ�Ç+¾�¿iÃ+Â»¿�Â�Ñ�ÇwÄ]Í$Å ¾�Ä�È�Ç�¿iÅYX�À�U�ÅiÅ]ÄiÈiÅiÃ+Â�Õù���5�PË
g�tij v º s nP|_l$� v üig*��x º s nd| � � v ü ¥ � � s�v ÿùg�j s n v º �ù���Ð¼»Ã5Ì�¾~Ã.Çw¿iÄ+À»¿�ÂwÑ+ÇwÄù¿iÈ+ÀiÇ�Äi¿�Â�ÈiÅ�ÅyË
g�lwo º p��r�� ��jwh �$p�m.j�n º v h�l v s j�nj�� v ÿ+p m j v*s jwn v j»g�h�p º�º q5n v pwh ¬ �
tijil5�ß��� s k ¥ ��k5n�oy� ¼@XiÀ�ÓwÈ�½YXwÄ+ÀÝÅÂ�¿iÈ�À"{iÂ�¿iÄ�ÀbU�ÅiÄ5Ê.À»Æ�Â ¥ Ë
º p v]v p�h�m s n�l�t»g�j º v º u h s g v pwg º Ëõ¼���Ç�È�Ç�X»¿+ÇwÈ5É$ÅiÁ+À�Ê g�j º v º u h s g v pwg º Ã5Ì�Ã.Â�Í$Åi¿ ¾PV
º p v jwo v g�o v ��t s ºiº l�k ¥ �Up�g º �iË ¼ÐÃ]Ô.ÀwÕiÊ t s º�º l5k5oÞ��pwg º Á�ÇwÆ�È�Ç�È�Ì�Ã$Á�À�VùÄ�ÈiÅiÃ+À>V
h�pwg+tij v ¼]¿iÈ+ÀiÇwÄ�¿�Â�ÈiÅiÅù¿+ÂwÑiÄ�Å»Í�Ê�V g���û$��g s
g�lwo º p��r���w+jùpwq s�v gih�p ºiº pwn v p�h ¬ �
h�p º p v
¼ Ô ÀwÕ5ÊÏ� s k5g-��kinio}|_Â�È�ÓiÀ�ÁiÅmXiÀ�U�Å5V�UiÅ�Ä5Ê+À»Æ+Â7g/�±�
¼ ���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i�
h�pwg+tij v º s nd|�l$� v ü5g/��x º s nd| � � v ü5g/�
g��5g$ü$û���g s òi�i�dË s �ß|�gm�iû$��g s �2h+pwh+pil��
¼ Ô ÀwÕ5ÊÏ� s k ¥ |�ÂwÈ�Ó�ÀwÁ�ÅYXiÀ-UiÅ�V�U�ÅiÄ5Ê.À»Æ�Â ¥ ���
¼ ���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���
h�pwg+tij v º s nd|�l$� v ü5g/��x º s nd| � � v ü ¥ � � s�v ÿ]g+j s n v º �ù�i�
¥ � ¥ ü$û���g s ò.r��i�dË s �ß| ¥ �iû���g s ��h�p�h�pil5�

¬e[g| lAgo`s^om��agq/i	{<�uo?[gag~ºdyf<cga a<j-_V]`pys"oC� WVL	]	Q^ E �æåõa���	 a WVL	]	Q^ E�� åia��K	 f^]klAoÈ[^]�j�q�|�~º�Ca<�u�
fg]Æ~}�C[g]ufgaghg|U[¯ª&lAouq/i\]Æfg|�o�lAagf�go�l�lA[<d&��agq/X$Õ3]ua<¥Co`s"|}|®g[goC~º�CoÆlAoC~}�uag{g�6�®|ºs"]u|�q�oC�}o6go`�
~}[g|Ål"~}�C�uoCqÄgo�lAc&s"z�{g|}fga<ª«{g|�[<|}jUoCg|}[^]`�Cou[ \usespackage

^]ucF|}��] a���	�Ù i�o�lAf^]Oa<jUcFoCq	]uf&l
cFou�uoC[goC�}o \epsfbox{filename.eps} [^]`¥Cou��]u|º�5]uf^]�s"ou��ag{gf<oÆcFoCq	]uf&lA| j7æÏ� X�iAfgoÆgoÆo`�Cfgo`�
ÎQ|�fga<z c�~}o�l"|�[¯�Öa<q�oCqrd ��[g]u_3ag{g|�~}cFoC��o5_b]upysA]O~®[^]u~ºÎ»ag[<|�fgag|}q a���	 XP
xoCou�C�u|}�C~º�C�ud&zÓ�»agp
T:r�s �Ï_3[^]`��q�|�fy��|�|3�C�Sj�ou�¯]Uq�ok�®|º�Uagq�|}�u�Ö�Ca&l

tu§



' Û`�~ÈH�]¡�(~²��mÈ~³¯�¯� � üW¬uªuþ
' ¬H�l¨�©�«p�.(�º ' ª��~¿�ªuàH�b±�ª�¬ � ' �N¨H�N²�¿��¯��«¯�+)¯º¥¤§Å ' ª`�~¿�ªuàT�b±�ª�¬ ' �N¨T�m²~Û� N¿/(¯¯�����~©~È~¨Ý¤§�p¨H� �
' ¬H�l¨�©�«p�.(�º ' ª��~¿�ªuàH�b±�ª�¬ � ' �N¨H�N²�¿��¯��«¯�+)¯º¥¤§Å ' ª`�~¿�ªuàT�b±�ª�¬ ' �N¨T�m²~Û� N¿/(¯¯�����~©~Èuâ¥¤§�p¨H� �
' �N¡¯±/(~²��bÈ~³��¯� �

� l"|�~�� \textwidth
;�f^]�j��¯]uf<ag|	|ÅlAagf<aghg�?a<j�q�|�[g|}fga<ªel^s"agf<�ei�cFou�uoC[^]`ªb[^]`�Cf^]SÎ»ag[<agfg|æ~}�C[<o`�

c<a6�u|�cF~}��]�f^]®~}�C[g]ufgaghg|`X ÇeoCq	]`f&ln] \hspace{0\textwidth} ouj�fg]m{g]u|}�mi^{<�uo�o`�C~}�`d&�ou�Uf^]��{g]�sA]M~º�C[goucga?[^]u�u|�f?f<dks"zÌ½¾~}[^]u�Cfga i:fg]ug[gagq�|}[�i \ úgîùë^£NM�ï"¯k�pM�é±°�¿ºX:ÇeoCq	]ufFln] \epsfxsize =
0.5\textwidth

ouj�f^]k{^]`|}�miF{<�CoQ[^]`j�q�|}[Ö[ga<~}d&fgc&]Qa<j a���	 ��_b]upysA]�lAo`s^�»|�fÖ¥u�S�C�Q[g]u�C|�f�go`s"o��
�uagfg|eÎ»ag[<agfg�Ä�u|�cF~}�uoC�CoCpM~}�C[<oCcga�Xn¶�cFoCfg{^]`�u|ºs"�ufgoÖgo�s^d&{^]u|}�u~÷ª�~Ås"|Ål"d&zÓ�»|�|Va<j�ou¥C[^]`�®|}fgag|N�

-1

-0.8

-0.6

-0.4

-0.2

 0

 0.2

 0.4

 0.6

 0.8

 1

-1 -0.8 -0.6 -0.4 -0.2  0  0.2  0.4  0.6  0.8  1
-1

-0.8

-0.6

-0.4

-0.2

 0

 0.2

 0.4

 0.6

 0.8

 1

-1 -0.8 -0.6 -0.4 -0.2  0  0.2  0.4  0.6  0.8  1

wÃa&lAfgogi<{<�CoUoChgag_3[gou�Cc&]�ou~�|�p5g[ga5�C�/¥C[g]ufgfgoCq�[^]`j�q�|�[g|3[gag~ºd&fgc&]�c&]`�®|º�C~÷ªM{g|�[g|}~�{<d&[Mq�|ºsg�
cFoCp X$wxfg|�~}|�q �6�C|}c&~º� _b]upysA] LVW	]	�^ EHI å EHGJI ~�ouou�C�C|º�C~º�C�ud&z��Qag|Oag~}g[^]u�`s^|�fga<ª X>¼Mo�lAag_3aghgay�
[<oC�¯]ufgf<�/pM_b]upysMf^]�j�oC�C|}q LVW	Q	Q^ EHI #^å EHGJI

#^å ��åv% C ÞFýeDFE:DFE>G:D�ã�=^;>G>9:D&@CÝgB"8�ÞF8g@CD&9:DFãJ=n@CDFß
©	~º��]ufgoC�ucy] jk]u~}|�{g|}c�iSf^]u<[gagq�|�[ iÃgoÈoC~�a¦]`¥C~�hga<~�~uiÃoC~}dF�Q|�~}�u�`s^ª<|}�C~÷ªácFoCq	]ufFlAoCp 	Qa�� X �lVWd�	
½É|�~Ås"aôjk]u~}|�{gcga fg|Ofyd&��fg�ei��uo�ag~�go�s"�uj�du|�q)dC~}��]`fgoC�Cc<d 	�a�� G � X �lVWd�	 ¿ÅX�w ~Ås^d&{^]u|Öln]uf<fgoC��o
[<ag~}d&fgc&]5l^s^ª«jk]u~}|�{g|}c go�oC¥C|}agq oC~÷ª<q ¥Co`s"|}|Æg[g| lAgoC{<�ua<�C|Ås"�Cfg�/q cy]��®|}�u~÷ª?Î®]u�ÆÂ<i�´<X>Ò�]��
c<agq�oC¥C[g]`j�oCq/i\�5�C|}c&~º�C| LVW	Q	Q^ EHI #^å EHGJI	i:�M[^]`jÅlA|ºs"|UdC~º��]ufgoC�Couc?�C�/�Co�ln]Æl^s^ª«fg|�g[<|�[g�/�Cf<oCp
�u[^]u|}c<�CoC[<aga�{<|�[g|ºj au�K	 � �C|�[<q�agf^]�s�gokªg�uays"ag~}� {<|}�C�/[<|5oug|�[^]��CoC[^]yi�f^]u~º�C[^]`ag�¯]uzÓ�»ay� [g]u~º�
<o`s"ok�®|�f<ag|3aM_3oC[gq	]���oChgag_3[goC�ucga5j�]u~�|}{g|�cU�
�p�pªµ¿�ªH��«��µÄNºq¤§ÌÏÎëºq¤ÁÀqÎ|ºq¤×Ì C³²$ª�©$§��*+D®� ©�D}J�´ ©�¥.D�©.©�D+¯/�+ª �iª ÄNºq¤×Ì}©&µ�J+¡/��FÑºq¤ÁÀ
�p�pª ½ ªH��«��µÄNºq¤§ÌÏÎëºq¤ÁÀqÎ|ºq¤×Ì Cú¯±��ºq¤§Ì��7J�£�J�L���¡$D.�.£���D ��� � ©�D¨�5¢+¯ D.£�J$ª�¤
�p�pªµ²` N�p°�©~ªÜ¿ à:¶�ÀÂ¤8¶]²dà CJ·��5¢+F�J�ª}�5¥ D+H ¢��i¦ +D �iª�©$§$��§$�¹µ��§$ª+¤ ¢�§}©�D+F*¦��5L�JúD
�p�pªµ²` N�p°�©~ª ½ à:¶�ÀÂ¤8¶]²dà C}��¯ £�J²¥.D+H ¢�J����*©�L�§²H D �©5D.¢��i¦/J$£.£��5K®� J��.G ª��iKÝ¤
¬e[gaád&cy]�jk]ufga<a _bou[gq	]`��]�ouhgag_3[goC�Cc<a�ou�C~}|�{g|}c�EHGJI �K���� ag~}go`s"�uj}dC|º�J~�agf<��]`c&~}ag~ô~�<|�hgay�
_3agc&]`�uoC[goC��_3oC[gq	]��CfgoC�}o«�u�/�Co�ln]�ª<j��/c&]»
SË®X � ]uq�|}�uagq/i�{<�uo <[ga��u�/�Co�lA|O{g|�[<|}j5�Cou���®|
a��K	 ���u|�[gq�a<f^]�sO�u[^]u|�cy�CoC[ga<a5�b�Ca&l"|+lAag~}cg[g|º�CfgoC�}o®f^]u¥Cou[^]b�uoC{g|�c�dy<oCqrªgf<dF�u�/pO�C�SÎ»|�f^]u¥CoC[
q�ok��fgoÖf<|Qd&cy]�j��/�¯]`�u�`� du~}��]ufgou�Ccga�l^s^ª5lA]ufgfgoC�}oÆ�Cagg]Ö�C|�[<q�agf^]�sA]O~}ok�y[^]`fgays"ag~}�6goÖd&q�o`sg�
{g]ufgagzVi<fg|}~�q�ou�u[Fª5f^]»[g]u¥Cou�`dÆq�|}�®l"d�lA�ud&qrª a���	 �Ï�C�/�Co�ln]`q�a5�u�/�Co�ln]»{g|�[<|}jzX #"# ���C|}[gq�agf^]ms
~ea<fgoCp5f^]u~}�u[goCpgcFoCpMoChgag_3[gou�CoCc�X

tuÍ



¼ T+À�Õ5Ê t s ºiº l5k5o-��k5n�o}|_Ó�Ê.À�Ã$Á�À>VùÆiÈ+ÂiÓ�È�À�É�É+À.�±�
¼i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�
¼
º p v g�l�h�l�m.p v h s�u Ë º p v n+j � pwzyË ¼]Æ�À�È5É+Ç�¿iÈ�ÅiÑ�Ç+¾�Ä�ÅiÕùÈ�Ç�Ò$Å5ÉÞËõÂ�¿ ¾�½i¿ ¾�¿5Ã$Å�Ç7Ê+Ç�ÓiÇwÁiÍ5Ì-Ë
º p v º s ¢$p º>¥ o�l�h�p ¼]½ ¾�¿�ÀwÁ+Â�Ã$Ä�ÀùÂ�Í$ÅiÁ�À�Ä�ÂwÃ+ÂiÓ�Â É.À�¾��$¿�À"{iÀ»Æ�ÂùÂ+¾�ViÉÞË
l��$ûdË � �*r�Ëøg$���PË ¥ ���PË ¼|ViÃ$Á�ÂiÇ�X�À�Í+À�ÁiÅ+Ç7Ñ+À�¾�¿�Âw¿]ÅÐÔ.À"X·Ë
g�tij v º s nP|_l$� v üig*��x º s nd| � � v ü ¥ � ¼ÐÃ5Ì�Ñ�ÇwÈ�ÑiÅiÃ+ÀwÁ�Å�Ç ¿�È�Ç"{w½�ÇwÉ+Â�ÕÐÄ�ÈiÅ5Ã.ÂwÕ�Ë
g�lwo º p]û � ri� y u�v*s �+l v p»h�oin*� � s n��$j �¬ � ¼���®iÄi¿�Å5Ã$ÅiÈi½�Õi¿+ÇÐÂ�ÄiÁ�Â»Æ�È�ÂwÆ�½ ¾�Ä�À ¬ �
g�lwo º p��r�� û.����jwh �$p�m.j�n º v h�l v s j�nj�� v ÿ+p m j v*s jwn v j»g�h�p º�º q5n v pwh ¬ �
tijil5�ß��� s k5gÞ��k5n�oy� ¼@XiÀ�ÓwÈi½mXwÄ+À7ÅÂ�¿iÈ�À"{iÂ�¿iÄ�À+UiÅ�Ä5Ê.À7Æ+Â»gyË
º p v]v p�h�m s n�l�t»g�j º v º u h s g v pwg º ¼���Ç�È�Ç�X»¿+ÇwÈ5É$ÅiÁ+À�Ê g�j º v º u h s g v pwg º Ã5Ì�Ã.Â�Í$Åi¿ ¾PV
º p v jwo v g�o v ��t s ºiº l�kigÞ�Up�g º � ¼ÐÃ]Ô.ÀwÕiÊ t s º�º l5k5oÞ��pwg º Á�ÇwÆ�È�Ç�È�Ì�Ã$Á�À�VùÄ�ÈiÅiÃ+À>V
h�pwg+tij v ¼]¿iÈ+ÀiÇwÄ�¿�Â�ÈiÅiÅù¿+ÂwÑiÄ�Å»Í�Ê�V g���û$��g s
º p v]v p�h�m s n�l�t»q/rir ¼»Ã.Â�XwÃ�È�À>¦.À�Ç�É ¿�Ç�È5É�Å�Á�ÀwÊ]Ã È+Ç�Ò$ÅiÉÐÃ$ÅYX�½�À�Ê$ÅYX�À�UiÅ�Åùq/rir�Ë
º p v jwo v g�o v ¼Ð½*¾�¿+ÀwÁ�ÀwÃiÊ$Å5Ã+À�Ç�ÉùÃ5Ì$Ã+ÂwÍùÁ+ÀÏÎ�ÄiÈ+ÀwÁ�Ë
º p v g�j s n v º s ¢$p]ôdË ¼ÐÈ+À�XwÉ+ÇwÈ�¾�Å5ÉiÃ.Â�Ê.ÀÝÃ$¿iÈ+ÂiÇ�{iÂwÊYl>� ÇÝÈ+À�XwÉ+ÇwÈ+À»Æ�Â»½5É.Â�Ê�Ñ+ÀwÁ�Å-¤ÞË
º p v º l�m$g+tip º �i�dË ¼ÐÄ+Â�Ê$ÅiÑ�Ç+¾�¿iÃ+Â»¿�Â�Ñ�ÇwÄ]Í$Å ¾�Ä�È�Ç�¿iÅYX�À�U�ÅiÅ]ÄiÈiÅiÃ+Â�Õù���5�PË
g�tij v º s nP|_l$� v üig*��x º s nd| � � v ü ¥ � � s�v ÿùg�j s n v º �ù���Ð¼»Ã5Ì�¾~Ã.Çw¿iÄ+À»¿�ÂwÑ+ÇwÄù¿iÈ+ÀiÇ�Äi¿�Â�ÈiÅ�ÅyË
g�lwo º p��r�� ��jwh �$p�m.j�n º v h�l v s j�nj�� v ÿ+p m j v*s jwn v j»g�h�p º�º q5n v pwh ¬ �
tijil5�ß��� s k ¥ ��k5n�oy� ¼@XiÀ�ÓwÈ�½YXwÄ+ÀÝÅÂ�¿iÈ�À"{iÂ�¿iÄ�ÀbU�ÅiÄ5Ê.À»Æ�Â ¥ Ë
º p v]v p�h�m s n�l�t»g�j º v º u h s g v pwg º Ëõ¼���Ç�È�Ç�X»¿+ÇwÈ5É$ÅiÁ+À�Ê g�j º v º u h s g v pwg º Ã5Ì�Ã.Â�Í$Åi¿ ¾PV
º p v jwo v g�o v ��t s ºiº l�k ¥ �Up�g º �iË ¼ÐÃ]Ô.ÀwÕiÊ t s º�º l5k5oÞ��pwg º Á�ÇwÆ�È�Ç�È�Ì�Ã$Á�À�VùÄ�ÈiÅiÃ+À>V
h�pwg+tij v ¼]¿iÈ+ÀiÇwÄ�¿�Â�ÈiÅiÅù¿+ÂwÑiÄ�Å»Í�Ê�V g���û$��g s
g�lwo º p��r���w+jùpwq s�v gih�p ºiº pwn v p�h ¬ �
h�p º p v

-0.8

-0.4

 0.0

 0.4

 0.8

-0.8 -0.4  0.0  0.4  0.8

-0.8

-0.4

 0.0

 0.4

 0.8

-0.8 -0.4  0.0  0.4  0.8

�CÂ



� ¹¸ H � � � � � �b� � ����
�V � �Ï���t� � �»º ������^.���K�b�yYt� �b�Ï�¼�áV��U�®
½ |Ås"� ;b~}q�o�l"|ºs"ag[<oC�¯]`�u�ef^]�D�cg[g]ufg|ælA�ua<�®|�f<ag|SysA]`fg|}�u���Coucg[<d&�¸
xo`s"f<h^]�go�DÅsgs"ag<�uag{g|}~�cFoCp
ou[g¥Ca<�u|uX^ÔÓs^��oC[gay�Cq [g|ºÎ»|}fga<ªJ�
WCX � ]mln]`�u� aÄ½¾�U]<Xµ|uX�¿¥;Æ[g]`j�q�|}[-¥Co`s^�uÎ»oCp6go�s^dCoC~}a-oC[<¥Ca<�C�eX
tyX � ]mln]`�u�"cóD}c&~}hg|�fy�C[gag~}a<�C|º�»oC[<¥Ca<�C�á½ÉoCg[g| lA|Ål^ªg|}�u~÷ª�ou�Cf<ouÎ»|}fgag|�q [^]u~}~}�uomª<fga<ªQ_bouc<dC~�]
Dºsgs^agg~�]6ou�5|��}o6hg|�f<�u[^]6c�lgs"agfg|�¥Co`s^�uÎ»oCp <o`s^dCou~�a a �¯]u[^]ucy�C|�[<a<j�du|}� q�|}[<d ou�ucys"o`�
fg|�f<a<ªîDÅsgs"ag<~�]�ou�UoCcg[<dF��fgoC~}�ua�i<l^s^ª5cFou�Cou[goCp2c¾Q¿	¿ºX

�<X/�C�/{gag~Ås"a<�u�Æg|�[<ago�l oC¥uoC[gou��]�go®�C[g|º�C�C|}qrdMj�]ucFoCf<d6Çe|}ys"|�[g]
T =

√
a3

´gX � ]mln]`�u��cFo`s^ag{g|�~º�C�CoU�CoC{<|�c6l"ag~�cg[<|}�Cayjk]uhga<a�oC[g¥Cay�C��G	X
�yX+wx�/{gag~Ås"a<�u�ÖÎ®]u�3goU�C[g|}q�|�fga \T�$�ÆT Z ï G e�# ñkX
�<X+¬eoCoC{g|}[g|ÅlAf<o®l^sgªMc&]`�®lAoCp6è �ÏòCpÆ�uoC{gcgaMoC[g¥Ca<�u���C�/{ga<~ºs^ªy�C�

½¾£¯¿Ö�C|}c<dF�»agp�q�ouq�|�f<���C[g|}q�|�fga
t = i ∗ ht

i
½¾ñ"¿Æj�f^]k{g|}fgag|�~}[g|Ål"fg|�p¦]`fgoCq	]�s"a<aÐgo _3oC[gqrdks"|

M =
2π

T
t
½¾<[g|ÅlA<o`sA]u�Å]u|º�C~÷ª ix{<�uo

ysA]uf<|}��]�<[go��¯o�lAa<�Ö{g|�[g|ºjQ<|�[gag�}|ºs"a<p-�Uq�oCq�|�f<�
t0 = 0

¿ÅX
½�Mk¿!D�cF~�h<|�f<�u[gag{g|}~�c<d&z ]ufgoCq	]�s^agz r i$gou~�[g| lA~}�u�CoCq)[g|}ÎQ|�fga<ªÈdy[g]u�Cfg|}fga<ªôÇe|}ys"|�[g]

E − e sinE = M
i^<[gag{g|}q/iA|}~ºs"a

M = kπ
ig�uo�a

E = kπ

½��"¿Oag~}�uagfgf<d&z ]ufgoCq	]�s^agz n <o�_3oC[gqrdks"|
v = 2 ∗ arctg

√

1 + e

1 − e
tgE

2

½Éïk¿O[^]mlAaydC~º���C|�cy�CoC[
r = a(1 − e cosE)

½Éø÷¿Æ�C�/�Co�lAa<�u��<o`s"ok�®|�f<ag|V&sA]ufg|º�C��f^]�oC[g¥ua<�C|
�:|}j}dms^�m��]�� [^]u¥Cou�u��g[goC�}[^]uq�q��eiÃgo`s"fgou~}�C�uzÌf^]uga<~�]ufgf<oCp f^]�ª<j��/cF|-dF�uays"a<�u� EHGJI ������ i
q�ok��fgoed&�Ca&lA|º�C�»f^]zD�c<[^]ufg|Ó�Vh<�C|}�ufgoCq?�¯]`[ga^]uf<�u|ui&agfgagh<agag[goC�C]u�V|}|��u�/go`s"fg|}fgag|�c&ouq	]uf&lAoCp
EHGJI �KL���újF^�V G .Ha��Köå EHGJI	XnÒ>|�cF~}�5g[<oC��[^]`q�q���g[<ag�C|Ål"|�f f^]Æ~ºs"| l"d&z��Q|�pÈ~º�C[^]`fgaghg|`X � l"|�~��
�»|�ln]uf^]®c&]u[<�uagfgc&]<iAgo`s^d&{^]uzÓ�®]`ª<~÷ª-fg]?D}cg[^]uf<|V��cFoCfg|}{gfgoCq�a<�CoC�}|uX

-1.5

-1

-0.5

 0

 0.5

 1

 1.5

-1.5 -1 -0.5  0  0.5  1  1.5

À DFÛ:EK��ß¦ã:Û:âJx ="ã q�o�lA|ºs^ag[<dC|º�Öj��C|}jÅl"d±�
ã>B"8&ÜrÛ:8gÝgG:ã ;3�uoC{gc<duiu~�ouou�C�C|º�C~º�ud&z��VdyzágoC~Ås"|Ål"fg|�qrd
j�f^]k{g|}fgagzJ�C|}c<dF�»|�pO~}[g|Ål"fg|�pÖ]ufgoCq	]�s^aga�fg]3c<[<d&��oC�Coup
oC[<¥Ca<�C|`i^[^]mlAaydC~bc&o`�CoC[goup-[^]u�u|�f6¥Co`s"�`Î»oCp5go`s^duoC~�a·�
}:H�ÝgG:â � =^;-,"E:G>ã ln]`|}�bgo`s"ok�®|}fgag|Óf^]SD}�uoCp�c<[<d&��oC�Coup
oC[g¥Cay�C|3�CoC{gc<a�i^~�oCo`�C�C|º�C~}�u�ud&z��Q|�pëD�cF~�h<|�f<�u[gag{g|}~�cFoCp
]ufgoCq	]ms"agad�"] ã:Û:âJx ="ã ;Ögo`s"ok�®|}fgag|3ysA]`fg|}�u� f^]
~�oCo`�C�C|º�C~}�u�ud&z��Q|�pëDºsgs^ag<�Ca<{g|�~}c&oup oC[g¥Ca<�u|uX
¬�dyf<c<�Cag[<fg�/|bs"a<fgaga-ou¥C[^]`j}dyzÓ���u[g|}d&�}o`s"�Cfga<c�i
oC¥C[^]�j�oC�¯]`fgfg�/p6dy<oCqrªgf<dF�u�/q�a-�CoC{<cy]`q�a�X

�<W



#^ågfnå¾# I6KMLONQPSRUTze÷@Cã:Û>G�}>Ý
¼ Ô.À�Õ5Ê]m.l s n � pwg+t�|_Ó�Ê.À�Ã$Á�À>V Æ�È�ÂiÓ�È�ÀwÉiÉ+À.�±�
¼i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�
º p v g�l�h�l�m.p v h s�u Ë º p v n+j � pwzyË ¼]Æ�À�È5É+Ç�¿iÈ�ÅiÑ�Ç+¾�Ä�ÅiÕùÈ�Ç�Ò$Å5ÉÞËõÂ�¿ ¾�½i¿ ¾�¿5Ã$Å�Ç7Ê+Ç�ÓiÇwÁiÍ5Ì-Ë
º p v º s ¢$p º>¥ o�l�h�p ¼]½ ¾�¿�ÀwÁ+Â�Ã$Ä�ÀùÂ�Í$ÅiÁ�À�Ä�ÂwÃ+ÂiÓ�Â É.À�¾��$¿�À"{iÀ»Æ�ÂùÂ+¾�ViÉÞË
º p v qih+lwn$k$p � ��r±�U�Pñ�r����-� ¼��i�Y���i�2Í$Å�ÀwÆ+À�X�ÂwÁ�À7Æ�ÂùÂ+¾�ÅÀ�{+¾PUiÅ*¾i¾±Ë
º p v zih+lwn$k$p � ��r±�U�Pñ�r����-� ¼��i�Y���i�2Í$Å�ÀwÆ+À�X�ÂwÁ�À7Æ�ÂùÂ+¾�ÅÂwÈiÍ�ÅiÁ+Àw¿�Ë
º p v g�j s n v º s ¢$p]ô ¼��i�Y���i��È+À�X�É.ÇwÈ+ÀÏ¾�Å5É�Ã+Â�Ê.À·Ë
º p v k5h s � ¼��i�Y���i�2ÃiÌ/¾~Ã.Çw¿�ÄiÅùÄ�Â�ÂwÈ5Í$ÅiÁ+Àw¿iÁ+ÂwÕ�¾wÇ�¿iÄiÅ�Ë
º p v �5o5mim�z � ¼]Å5É"VùÆ+ÀwÈ+À�É+Ç�¿iÈ+À7Æ+ÀwÈ+À�É+Ç�¿iÈ�ÅiÑ�Ç+¾�Ä+ÂiÓiÂ7È�Ç�Ò$ÅiÉ+À·Ë
�wm.j5�·|�qyx�z/���iq*����tij�jwhd|�q�ò�z*����z ¼»Ô$½�ÁiÄ�U�Å5V Æ�Â�Å ¾�Ä�ÀùÂ�¾�¿�Àw¿�Ä�À]Âw¿]Í+ÇwÊ+Ç�ÁiÅ5V qùÁ�À»z
tijil5�ß�Ug�l�h�l�m���kinioy� ¼ÐÃiÃ.Â�Í Æ�À�È�À�É.Çw¿�È�Â�Ã&XiÀwÍ+À�ÑiÅùÅYXÝÔ.À�Õ5Ê.À7g+lwh+l�mB��k5n�o
gih s n v ��l5�!�/x@l·x�� p����/x�pdx4�µn$�!��xøn�x4��p�g º �!�/x\p�g º� ��l$� º>¥ h v |�r5��p���p.� ¼]È�À�¾�Ñ�Ç�¿ÐÉ.À�Ê.ÂwÕ]Æ�Â�Ê$½�Â+¾�ÅyËviv � º>¥ h v |�l$�5l$��l.��Ëøgih s n v � viv �!��x v�v ¼]È�À�¾�Ñ�Ç�¿]Æ+ÇwÈ�Å�Â�Í.ÀÐÂ"{iÂ�È�Âw¿+À·Ë
ÿ v � viv ò±|�n/��ri� ¼]È�À�¾�Ñ�Ç�¿b� ÀiÓ�ÀÝÆ+ÂÝÃ$È�ÇwÉ+ÇwÁ�ÅyËs ��� ¼]ÅiÁiÅ"UiÅ+À�Ê�ÅmXiÀ-UiÅ5VùÁ�ÂwÉ+Ç�È�À»¿�Ç�Äi½-¦ ÇwÕù¿�Â�ÑiÄ�ÅyË
tijil5�ß� u z u tip�nÞ��k5nio�� ¼ÏÂ�{wÈ+À�{�Âw¿iÄ+ÀÝ¿+ÇwÄ�½-¦.Ç�Õù¿�ÂwÑ�ÄiÅÂwÈm{wÅ�¿�ÌÞË
tijil5�ß�@jwh � s�v lP��k5nio�� ¼ÐÃ5Ì�Ã.Â�Í.À7Æ+Â�¾�Ê+Ç�Í$Á�Ç�ÕÐÄ+ÀwÈi¿�ÅiÁ�ÄiÅ]Ã pwg º ��Ô ÀwÕyË
g�lwo º p��r ¼]Á�À�¾�Ê+À�Ò�Í+À�Ç�É/¾�VùÆ�Â�¾�Ê+ÇwÍ�Á�Ç�ÕùÄ�ÀwÈ�¿iÅ�ÁiÄ�Â�ÕyË
h�p º p v ¼ÐÃ+Â�¾�¾�¿+ÀwÁ�ÀwÃiÊ$Å5Ã+À�Ç�Éù½ ¾�¿�ÀwÁ+Â�Ã$ÄiÅù½5É.Â�Ê�Ñ+ÀwÁ�Å5V-�
¼ T.ÀwÕiÊùg+lwh+l�mB��k5n�o u Æ+ÀwÈ�ÀwÉ+Ç�¿iÈ�ÀwÉ�Å@XiÀwÍ+ÀwÑ�ÅÞ�
¼i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���
l��*r ¼@{iÂwÊYl>� À>V Æ�ÂwÊ�½+Â�¾>lPË
p������Uó ¼ Î�Ä*¾PU�Ç�Ái¿�ÈiÅ ¾�Åi¿+Çw¿yË
pwg º �*r�p+���Ð¼]¿iÈ+Ç�{w½+Ç�É.À>V Æ�Â�ÓwÈ�Ç>�$Á+Â�¾�¿YlÐÈ�Ç:� ÇwÁ�Å5V ½iÈ+À�Ã�Á+ÇwÁ�Å5V��$ÇwÆiÊ+Ç�È�À·Ë
n��*r��i� ¼]Ä�ÂwÊ�ÅiÑ+Ç�¾�¿5Ã+Â»¿+ÂwÑ�Ç�Ä]Í�Å ¾�ÄiÈ+Çw¿iÅmXiÀ-UiÅiÅ�Ë

¼ T.ÀwÕiÊj�h �*s�v ly��kinio}|�Æ+Â�¾�¿�È�Â�ÇwÁiÅ+ÇÐp�g º �~Ä�À�Èi¿�ÅiÁiÄ�Å*���
¼]���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i�
º p v]v p�h�m s n�l�t»g�j º v º u h s g v pwg º
º p v jwo v g�o v � � pwg�t�pwh-�Upwg º �
º p v lwh�h�j � �ih�j�m q+p·x{z�p v j7q+p·x{z��ùn+jwÿ�p�l��Ït v �
º p v lwh�h�j � �ih�j�m q+p·x{z�p v j7q5mÞx{z�mÏn+jwÿ�p�l��Ït v �
º p v lwh�h�j � �ih�j�m q5mÞx{z�m v j7q+p·x{z�p»n+jwÿ�p�l��Ït v �
g�tij v l���pdxõ� � gÏ�ù�dx��

l�� u j º | � ��x\l$� º s nP| � � � s�v ÿtùt v �ùt � ûdx$�
l�� u j º | � ��x � � º s nP| � � � s�v ÿtùt v rÝt � ûdx$�
q$ü$l$�5p·x{z � g �ù�*r�x��
q5mÞx{z�m � gÏ�]���}x$�
q+p·x{z�p � gÏ�]�$�

�¯t



¼ T+ÀwÕiÊ u z u tip�nÞ��kinio}|�È+À�¾�Ñ�Çw¿ùÆ+Â�Ê+Â�Ò.Ç�ÁiÅ5V ÆiÊ+ÀwÁ+Çw¿5Ì Á+ÀÝ¿+ÇwÄ�½-¦$Å�Õ]É+Â�É.ÇwÁ�¿ÐÃ$È�ÇwÉ+ÇwÁ�Å*�
¼i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���v � s ��ÿ v ¼]È�À+¾�Ñ+Çw¿]¿�ÇwÄ�½-¦ ÇiÓiÂ7É.Â�É+Ç�Ái¿+ÀÝÃ$È�ÇwÉ+ÇwÁ�Å
�wm���û$��g s � v ò v�v ¼ Åù¿�ÇwÄ�½-¦ ÇwÕ�¾�È+Ç�Í�Á+ÇwÕÀwÁ+Â�É.À�Ê�Å�ÅyË
�$p����wm ¼]Á�À�ÑÞ� ÆiÈ�ÅY{�Ê$Å�Ò ÇwÁiÅ+Ç7ÍiÊ�V�Î�Ä ¾PU+ÇwÁ�¿iÈiÅ�Ñ�Ç+¾�Ä�Â�Õs �¬|���m.j5�·|���mÞxUg s � ¬ �$�.�7tij�l���� s�v pwh+l v ��k5n�o�� ¼ÏÇ�¾�Ê�Å�¾�È+Ç�Í�Á�V�V Á�Ç»Ä�È�Àw¿�Á�À»g s x{¿�Â

¼]È�Ç>�.À�Ç�Éù½iÈ�ÀwÃ�Á+ÇwÁiÅ+Ç|�$ÇwÆiÊ+Ç�È�À·Ë
h��$l���|�r5��p�� u j º |@�$p.�i� ¼ÐÃ5Ì�ÑiÅ*¾~Ê�V.Ç�ÉùÈ�ÀwÍ�Åi½*¾��~Ã+ÇwÄ�¿�Â�Èyx
���$û���l v lwnP| º�¥ h v |Ð|�r~ü�p+��ò�|~ri��p+�ù�5� v l�nd|@�$piò�û+�ù� ¼ Å ¾�¿iÅiÁ�Ái½5¤ À�Á�ÂwÉ+À�Ê$ÅiÅ5¤Þx
q��5h � u j º |��*��ËSz$�5h.� º s nd|¹�/� ¼]Ä�Â�ÂwÈiÍ�ÅiÁ+Àw¿5ÌùÆiÊ+ÀwÁ+Çw¿5Ì Â�¿iÁ-�íÔ ÂwÄ�½ ¾wÀdË
q�m���l$� u j º |���m���Ëøz�m+�$l�� º s nd|@�wm�� ¼��i�Y�����»¾�È�Ç�Í$Á�Ç�ÕÏÀ�Á�ÂwÉ+À�Ê$ÅiÅÂw¿�ÁÞ�ÁU�Ç�Ái¿�È�À·Ë
q�p���l$� u j º |���p+��Ëøz�p5�$l�� º s nd|@�$p+��Ë ¼��i�Y�����7Î�Ä ¾PU+ÇwÁ�¿iÈiÅ�Ñ�Ç+¾�Ä�Â�Õ �i�Y�������������5�i��Ë

z��$� � � º s nd|@�$p+��Ë ¼��i�Y����� Â�È5Í�Å�Á�À�¿�À»Æ5Ê.ÀwÁ�Ç�¿�ÌE�i�Y�������������5�i��Ë
º p v lwh�h�j � �ih�j�m q+p·x{z�p v j7q+p·x{z��ùn+jwÿ�p�l��Ït v �]¼�¾�¿+ÂwÈ�Â�Á�À Î�Ä*¾PU�Ç�Ái¿�ÈiÅiÑ+Ç�¾�Ä�À>V��~Å*¾�¿iÅ�ÁiÁ+À>V�x
º p v lwh�h�j � �ih�j�m q+p·x{z�p v j7q5mÞx{z�mÏn+jwÿ�p�l��Ït v �]¼��i�Y���i�Y�������������5�i���5�i�Y���i�Y�����Ð�i¾�È�ÇwÍ�Á�V�V�x
º p v lwh�h�j � �ih�j�m q5mÞx{z�m v j7q+p·x{z��ùn+jwÿ�p�l��Ït v �]¼��i�Y���i�Y�������������5�i�Ð¾�È�ÇwÍ�Á�V�V/��Å ¾�¿iÅiÁ�Á�À�V�Ë
g�tij v l���pdxõ� � gÏ�ù�dx��

l�� u j º | � ��xöl�� º s nd| � � � s�v ÿtùt v �ùt � û·xÂ�
l�� u j º | � ��x � � º s nd| � � � s�v ÿtùt v rÝt � û·xÂ�
q$ü$l���p·x{z � gÏ�]�*r�xÂ�
q5mÞx{z�m � gÏ�ù�i�dxÂ�
q+p·x{z�p � gÏ�ù���

º p v n�j�lwh�h�j � ¼]½m{wÅiÈ+ÀwÁ�Å�Ç»Á�À�ÈiÅ ¾�Â�Ã.ÀwÁiÁ5Ì�W�¾�¿+ÂwÈ�Â�Áù¿iÈ�Ç�½�Ó�Â�ÊYl5ÁiÅ�Ä�À·Ës � s ü*r ¼]Á+Â�É+Ç�ÈÂwÑ�Ç�È�ÇwÍ�Á�Â�ÓiÂ7É+ÂwÉ+Ç�Ái¿�ÀÝÃ�È+Ç�É.ÇwÁiÅs �¬| s �5��ô+��n*��h+pwh�p�l�� ¼ÏÇ+¾~Ê�ÅÂ�Á]Á+Ç�{iÂ�Êml>� ÇÐô+��n�xS¿+Â7Æ+ÇwÈ+Ç�Ã5Ì�Æ�ÂwÊ�Á5V.Ç�É�Î�¿+Âw¿ÐÔ.À�Õ5ÊB�
¼ T+À�Õ5Ê s�v pwh�l v ��k5nio}|�È�Ç:� ÇwÁ�Å�Ç»½iÈ+À�Ã�Á+ÇwÁ�Å5V@�$Ç�Æ5Ê+Ç�È�ÀÝÉ+Ç�¿�Â�Í.Â�É Åi¿+ÇwÈ+À�UiÅ�Õ*���
¼]���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i�
�*r~���$p
�$p����wm+ü$p$� º s nd|���p+�
¼5gih s n v �/r�xi���i�����ix��$ps �¬|_l � º |@�*r5���$p.�>Ãip�g º �2h+pwh+pil��
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¬ T+À�Õ5Ê]m.l s n � pwg+tP���$jwh}|�Ó�Ê+ÀwÃ�Á+À>V ½iÆ�È�À�Ã�Ê�V�¤�¦.À�V]Æ�È�Â�ÓwÈ�ÀwÉiÉ.À+�
¬ �i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i�

gih+j�k5h+l�mùm.l s n � pwg+ts m�g�t s�uis�v n+jwn+p ¬ zw¿�Ä5Í�¤$Ñ�Ç�ÁiÅ+Ç7Æ�È�ÀwÃ�Å5Ê.ÀÝ½iÉ+ÂwÊ�Ñ�À�ÁiÅ�V�Ë
s n v p�k�pwhùn s nigò �ùò ¬ ÆiÈ+ÂiÓ�È�À�É�É�Á+ÂiÇ»Å5É"VÐÔ ÀwÕiÊ+ÀÏ¾2Ã�WÞ�SÆ�À�È�ÀwÉ+Çw¿�È�ÀwÉ�Ås n v p�k�pwhùnih+p º ò�r�� ò ¬ �i�Y�������������5�i���5�i�Y���i�Y����� ¾�È+Ç�X�½5ÊYl5¿�À�¿�À�É$Ås n v p�k�pwhùn�kinioòùû5� ò ¬
h�p�lit$��þ l·x � ¬ {iÂwÊYl��.À>V Å]É+ÀwÊ+À�VùÆ+Â�Ê$½�Â�¾�ÅyË
h�p�lit$��þ p ¬ Î�Ä*¾PU+ÇwÁi¿�ÈiÅ*¾�Åi¿+Çw¿�Ë
h�p�lit$��þ pwg º ¬ ¿iÈ+Ç�{�½�Ç�É.À>V Æ�Â�ÓwÈ+Ç:�$Á+Â�¾�¿�ldËs n v p�k�pwhùn ¬ Ä�ÂwÊ�Å�Ñ�Ç�¾�¿5Ã.Â7¿+ÂwÑ+ÇwÄ]Í�Å*¾�ÄiÈ+Çw¿�ÅYXiÀ-UiÅ�ÅyË
h�p�lit$��þÐqyx�z�x{q�mÞxUz�m-xøq+p·xUz�p·xUz���x º
h�p�lit$��þ]�wmÞxõ��p·x(�yxõ�*r�x{h
h�p�lit$��þÐg s x{g s û
h�p�lit$��þ v x{ÿ v x v�v
s n v p�k�pwh s
jwg+pwnd|�oin s�v �in s nigyxõ� s tip5�P��m.l s n � pwg�ty� s nigy��� ¬ Â�¿iÄ�È�Ì$¿�Å�Ç Ô.À�Õ5Ê+À7Ã�Ã+Â�Í.À·Ë
jwg+pwnd|�oin s�v �inih+p º xõ� s tip5�P��m.l s n � pwg�ty�Ûh+p º ��� ¬ Â�¿iÄ�È�Ì$¿�Å�Ç Ô.À�Õ5Ê+À7ÃiÌ�Ã+ÂwÍ+ÀdË
jwg+pwnd|�oin s�v �in�kinioyxõ� s tip5�P��m.l s n��ig�lwh-��kinioy��� ¬ kinio/��Ô.À�Õ5Ê u Æ�ÀwÈ+À�É.Çw¿iÈ+À�É$ÅÐÃ�Ã+ÂwÍ+À·Ë
h�p�l��ß|�n s nig�xi�5|��*r��y�Uô.�����7l·x\p·x\pwg º ¬ ÃiÃ.Ç�Ê�Å]Æ�À�È�ÀwÉ+Çw¿�È�Ì h+pil�t$�wþPË
h�p�l��ß|�n s nig�xi�5| s r���������n ¬ ÃiÃ.Ç�Ê�Å]Æ�À�È�ÀwÉ+Çw¿�È�Ì s n v p�k$p�hyË
� h s�v p�|�n�h�p º x�r��i�i� �7l·x\p·x\pwg º x{n ¬ Ä�Â�Ái¿iÈ+Â�Êml�Á�À�V]Æ+ÇwÑ+Àw¿�lÐÆ+ÀwÈ�ÀwÉ+Ç�¿iÈ�ÂwÃ�Ë
g s �ùð.���$l v l�nd|~r���� � ¬ È�À+¾�Ñ�Ç�¿]É+Àw¿+Ç�É.Àw¿iÅ�Ñ�Ç+¾�ÄiÅ"WÐÄ+ÂwÁ*¾�¿�À�Ái¿
g s û»�Ïû���g s� �Ïl���� º�¥ h v |~ri��p���p+� ¬ È�À+¾�Ñ�Ç�¿]É+À�Ê.ÂwÕùÆ�ÂwÊ�½+Â�¾�Åv�v �ù� º>¥ h v |�l$��l���l.� ¬ �i�Y���i��Æ+ÇwÈiÅ+Â�Í.À]Â"{iÂ�È�Âw¿+À
ÿ v � v�v ò±|�n*�$r5� ¬ �i�Y���i��� ÀiÓiÀ»Æ+ÂÝÃ$È�ÇwÉ+ÇwÁ�Å
� h s�v p�|�n$k5nio�x�ûi�i�i� �7l·x � x\p·x v�v x{ÿ v xöp�g º xøn�x{ô ¬ Æ�À�È�ÀwÉ+Çw¿�È�Ì ÍiÊ"VÏk5nio�g�t�j v
� h s�v p�|���x_�$�I� viv �P��x viv xi�{ÿ v �P��x�ÿ v

�u´



� h s�v p�|�n�h�p º x r�� r��.�
�$j s �$�dxUn ¬ �+ÂwÄ+À7Á+ÇùÂ�{wÈ+À�{�Âw¿�À�Á�ÌùÃ*¾�Ç7nù¿+ÂwÑ�Ç�Äv � s ��ÿ v ¬ �i���i���i�i���i�SÈ�À+¾�Ñ+Çw¿ù¿�Ç�Äi½-¦ ÇiÓ�Â É.Â�É+Ç�Ái¿+À·x
�wm��ig s û$� v ò v�v ¬ �i�Y����� ¾�È+Ç�Í�Á+ÇwÕÏÀwÁ+Â�É+ÀwÊ�Å�Åyx
�$p����wm ¬ �i�Y�����2Á+ÀwÑ-� Æ�ÈiÅY{wÊ-�\Î�Ä*¾PU+ÇwÁi¿�ÈÞ�

¬ s ��¾�È�Ç�Í$Á5V"VÏÀ�Á�Â�É.À�Ê$Å5V Á�Ç»ÄiÈ+Àw¿�Á�À»g s xs �ß|���m.j��d|���mÞx�g s ����k v �Up�g º � v ÿ�pwn ¬ ¿�ÂÏÎ�Ä ¾PU+ÇwÁ�¿iÈÞ� Å-¦ Ç�É Æi½�¿�ÇwÉùÈ+Ç:� ÇwÁiÅ�V
r�� u jwn v s n�o�p ¬ ½iÈ-�v�$ÇwÆiÊ+Ç�È�ÀÝÉ+Çw¿+Â�Í.Â�É Åi¿+ÇwÈ�À-UiÅ�ÅÞñ

�/r~�i��p ¬ �i�i���i��� È+À�¾�Ñ�Çw¿]Á�ÂwÃ+Â�ÓiÂùÓwÈ�½Y{iÂ�ÓiÂdË
��p��i��m�ü�p$��� º s nd|���p+� ¬ �i�Y����� ½i¿+ÂwÑiÁ+ÇwÁ�Á�ÂiÓ�Âs �ß|��$l � º |��*ri����p+�±��k v �Upwg º � k$j v j�r�� ¬ Æ�Â�Ä�À»È�À"X�Ê$ÅiÑiÅ+Ç7É+Ç�Ò$Í�½ùÁiÅiÉ�Å

pwn�� s � ¬ Á�ÇùÂ�Ä�À�Ò Çw¿*¾�VùÉ+Ç�Á�l>� Çùpwg º Ë
h��$l���|�r5��p���� u j º |���p+�i� ¬ È�À+¾�Ñ+Çw¿ùÈ�ÀwÍ-�_�~Ã+Ç�Äi¿Þ�5x
���$û�����l v l�nd| º>¥ h v |ù|~r�ü$p.��ò±|�r5�wp+�ù��� v lwnP|���piòiû.�Ð� ¬ Å ¾�¿iÅ�ÁiÁ�Â�ÕÀwÁ�ÂwÉ+ÀwÊ�ÅiÅ�x
q��5h ��� u j º |¹�/��Ë z$�5h.�w� º s nd|��*� ¬ Ä�Â�ÂwÈiÍ�ÅiÁ+Àw¿ùÆ5Ê.ÀwÁ+Çw¿�Ì-x
q�m���l$�w� u j º |@�wm���Ë{z�m���l$�w� º s nd|@�wm�� ¬ ¾�È+Ç�Í$Á�ÇwÕÀ�Á�Â�É.À�Ê$ÅiÅyx
q�p���l$�w� u j º |@�$p+��Ë{z�p���l$�w� º s nd|@�$p+��Ë ¬ Î�Ä*¾PU+ÇwÁi¿�ÈiÅ�Ñ�Ç�¾�Ä�Â�Õyx

z���� � �w� º s nd|@�$p+��Ë ¬ ÂwÈiÍ�Å�Á�Àw¿5ÌÏÆ5Ê+À�Á�Ç�¿�ÌB�
� h s�v p�|�nih+p º x�r��*riri� s x v xU�wm-xU��p·xÄ��x�h�x�qyxUzyxUq�mÞxUz�m-x�q�pdx�z+p·x�z"�yx º

pwn$�i�$ju t�j º p�|�n�h�p º � ¬ XiÀ�ÄiÈ5Ì$¿iÅ+Ç�Ô ÀwÕiÊ+À7Ã5Ì$Ã+Â�Í.ÀP�u t�j º p�|�n$k5nio/�
º v jwg

r����i�Ð�$j�h�m.l v |�rêqyx��U¼ l��y�ixU�/r��y����ò�r~qyxi��¼ p5�P��xU�*r��P�U��ò
Ã rêqyx��U¼Ïpwg º �y�ixU�/r��y����ò�r~qyxi��¼ n$�P��x s ð*�

û5���i�Ð�$j�h�m.l v |�rêqyx��U¼ �ix�ôi�5qyxi�ÄT+À�Õ5Ê]m.l s n��ig�l�hÞ��kinio���ò
Ã rêqyx��U¼ �ix@ý5�·|$�U�y���wò
Ã rêq�xi� l��P��xU�/r��P�U�dx��{¼@{�Â�ÊYl��.À�VùÆ+Â�Ê$½�Â�¾�ld�@ò
Ã rêq�xi� � �P��xU�/r��P�U�dx��{¼ÐÉ.À�Ê+À�V Æ+Â�Ê$½�Â�¾�ld�@ò
Ã rêq�xi� p��P��xU�/r��P�U�dx��{¼ Î�Ä ¾PU+ÇwÁ�¿iÈiÅ*¾�Å�¿�Çw¿¨�@ò
Ã rêq�xi� v�v �P��xU�/r��P�U�dx��{¼]Æ+ÇwÈiÅ+Â�Í �@ò
Ã rêq�xi� ÿ v �P��xU�/r��P�U�dx��{¼b� ÀiÓ»Æ�Â7Ã�È+Ç�É.ÇwÁiÅ¨�@ò
Ã rêq�xi�\pwg º �P��xU�/r��P�U�dx��{¼]Æ+ÂiÓwÈ+Ç:��Á�Â�¾�¿�l �@ò
Ã rêq�xi� n��P��x s r��·x �{¼]Ñ�Å ¾~Ê.Â»½YX�Ê.Â�ÃùÍ�Å*¾�Ä�È�Çw¿�ÅYX�À�UiÅ�Å Â�ÈY{�Åi¿�Ì-��ò
Ã rêq�xi� � �P��x s r��·x �{¼]Ñ�Å ¾~Ê.Â»½YX�Ê.Â�ÃùÍ�Å*¾�Ä�È�Çw¿�ÅYX�À�UiÅ�Å Â�ÈY{�Åi¿�Ì-���

r��*r��Ð�$j�h�m.l v |�rêqyx��U¼ s ��x��wq�xi� v ��x�r���qyx��U��mÞ�ixêr��5qyxi���$pd�ix�r���q�xi�v�y�ixêr��5qyxi�{h��ix
Ã�r���qyx��{qy�ixêr��5qyxi�{z��ix
Ã�r���qyx���q5mÞ�ixêr��5qyxi�Uz�m-�ix�r���q�xi��q+p·��x�r��5qyx���z�pd�ixêr���q�xi�Uz��y��x�r���qyx�� º ���

r��*rir2�$j�h�m.l v |�rêqyx s �dx�p.r�ûP��ðPx�p r�ûy��ðPx@p.r�ûP��ðyx�p r�ûP��ðPx@p.r�ûy��ðyx�p.r�ûP��ðPxöp.r�ûy��ðyx
Ã p.r�ûy��ðyx�p.r�ûP��ðPx�p r�ûy��ðPx@p.r�ûP��ðyx�p r�ûP��ðPx@p.r�ûy��ð*�
pwn$�
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rtù5r^Q R
¼ T.ÀwÕ5Ê]m l s n$�$j�h v ��k5n�o
¼]���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�
º p v g�l�h�l�m.p v h s�u Ë º p v n+j � pwzyË ¼]Æ�À�È5É+Ç�¿iÈ�ÅiÑ�Ç+¾�Ä�ÅiÕùÈ�Ç�Ò$Å5ÉÞËõÂ�¿ ¾�½i¿ ¾�¿5Ã$Å�Ç7Ê+Ç�ÓiÇwÁiÍ5Ì-Ë
º p v º s ¢$p º>¥ o�l�h�p ¼]½ ¾�¿�ÀwÁ+Â�Ã$Ä�ÀùÂ�Í$ÅiÁ�À�Ä�ÂwÃ+ÂiÓ�Â É.À�¾��$¿�À"{iÀ»Æ�ÂùÂ+¾�ViÉÞË
º p v qih+lwn$k$p � ��r±�U�Pñ�r����-� ¼��i�Y���i�2Í$Å�ÀwÆ+À�X�ÂwÁ�À7Æ�ÂùÂ+¾�ÅÀ�{+¾PUiÅ*¾i¾±Ë
º p v zih+lwn$k$p � ��r±�U�Pñ�r����-� ¼��i�Y���i�2Í$Å�ÀwÆ+À�X�ÂwÁ�À7Æ�ÂùÂ+¾�ÅÂwÈiÍ�ÅiÁ+Àw¿�Ë
º p v g�j s n v º s ¢$p]ô ¼��i�Y���i��È+À�X�É.ÇwÈ+ÀÏ¾�Å5É�Ã+Â�Ê.À·Ë
º p v k5h s � ¼��i�Y���i�2ÃiÌ/¾~Ã.Çw¿�ÄiÅùÄ�Â�ÂwÈ5Í$ÅiÁ+Àw¿iÁ+ÂwÕ�¾wÇ�¿iÄiÅ�Ë
º p v �5o5mim�z � ¼]Å5É"VùÆ+ÀwÈ+À�É+Ç�¿iÈ+À7Æ+ÀwÈ+À�É+Ç�¿iÈ�ÅiÑ�Ç+¾�Ä+ÂiÓiÂ7È�Ç�Ò$ÅiÉ+À·Ë
tijil5�ß��m.l s n��ig�l�hÞ��kinio�� ¼ÐÃiÃ.Â�Í Æ�À�È�À�É.Çw¿�È�Â�ÃùÅYXÝÔ ÀwÕ5Ê.ÀÝm.l s n��ig�lwh-��kinio
gih s n v ��l5�!�/x@l·x�� � �!��x � x�� p����/x@p·x�� p�g º ���/x\pwg º x�� v�v ���/x v�v x�� ÿ v �!��x�ÿ v x�� n��!��x{n
gih s n v � � �!�/x �s �$ý
tijil5�ß��m.l s nig+t v r���kinio�� ¼@XiÀ�ÓwÈi½mXwÄ+ÀÝÉ$½5Êml�¿iÅ�Ä�À7Á�ÀùÂ�Í$ÅiÁÂ�{�ÂwÈ+Âw¿yË
g�lwo º p��r ¼]Á�À+¾~Ê+À�Ò�Í.ÀiÇ�É/¾�V Æ�Â+¾~Ê.Ç�Í�Á+ÇwÕ]Ä�À�Èi¿iÅ�ÁiÄ+ÂwÕyË
h�p º p v
¼ T+À�Õ5Ê]m.l s nig+t v r���kinio}|�È�Å ¾�½�Çw¿ÂwÍ�ÅiÁÂ"{iÂwÈ+Âw¿/�
¼i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���i�i���i���
º p v º l�m$g+tip º ô��i� ¼]Ñ�Å ¾~Ê.Â»¿�ÂwÑ+ÇwÄ]Í�Å*¾�Ä�È�Çw¿�ÅYX�À�UiÅ�Å7Ô ÂwÈiÉ�½5Êml�Á5Ì�WùÄiÈ�Å5Ã5ÌYW
g�tij v l���pdxõ� � gÏ�ù�dx��

��l���pdxõ� � gÏ�ù�dx��
l�� u j º | � ��xöl�� º s nd| � � � s�v ÿtùt v �ùt � û·xÂ�
l�� u j º | � ��x � � º s nd| � � � s�v ÿtùt v rÝt � û·xÂ�
��m.l s n � pwg+tP�Ûh+p º � p-��pwh�zúr�ñiñ s ñ�ñ s ñ�r2o º s n�kß|ÆÅi�.��ü$l$�5pPñw|ÆÅ5þ � � gÏ�ù� r�x��
��m.l s n � pwg+tP�Ûh+p º � p-��pwh�zû5�i��ñiñ s ñiñ s ñ�r o º s n�k óPñ�r�� � gÏ�]���dxÂ�
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