
� �������	��

����� ���	��� ���������������

�! "� #�$&%"')(+*,$&-�.
/1032547698;: <>=?<>=A@CBED�FHGJILK�MONQP9R�STIVUAWXB1DZY+B[B]\_^>`aDcbedgfhdjikDcY+B[DZ`jf+lgBEfLDmDZdHdg^+n
o `anZ`jW5dgpq`�F�GrRsKutwvxY+BEncByPzI>{|ILK}U~be��DcY+B�D|`jfwlgB]f+�}� o djbefLD��

y

x

y=x
(a,a  )

a

a2 2

2

�



��B1v~`jfLD)RhG�I�W5B1`��wdg^+W+p�B[n"d;djDxdaikDZYwB[BE\V^+`aDZb�dgf�R K S�I K S�NQP9RyS�I;U&G��w�
�AY+ByB]\_^>`aDcbedgf
�]`jf�W5B�ncB}vxncb�D"DZBEf�`j��P�R�S�IVU]P�R�M�IyS�N}U�G��wt�`jfw��R�G�I�be��`
�+dj^+W+peBxn"d;djD�b�iC`jfw�Hdgfwp���b�i�NxG��jI>���;d[DcY+Bx�cp�d o BxdjiXDZY+BxD|`af+lgB]fLD!DZd1dg^+n o `jnc`jW5dgpq`
F�G�RsK�`aDADcY+B o djbefLD1PzI>{|ILK}U~b��m�aIs�
/1032547698;: <>=���=A@CBED�FHGJIL �MONQP9R�STIVUAWXB1DZY+B[B]\_^>`aDcbedgfhdjikDcY+B[DZ`jf+lgBEfLDmDZdHdg^+n
�E^+W+be��F�GrR   twvxY+BEncByPzI>{|I   U~be��DcY+B�D|`jf+ljB]f+�}� o dgb�fLD��

y

x

y=x

a

a

3

3 (a,a  )3

��Bmv~`jfLD�R�G¡I�W5B�`	�+dj^+W+peBmncdVdjD~daiCDZY+B�BE\_^>`aDZb�dgfyR   S�I   S¢NaP�R�S¢IVU�G��w���AY+B
BE\V^+`aDZb�dgf���`af�WXB�n"BEvxn"b�DcDcB]f�`a��P9R�STIVU]P�R K MTR5I1M£I K STN}UxG¤�wt¥`jf+��R�G¦I�be��`
�+dj^+W+peB[ncdVdjD)b�i�`jfw��dgf+p���b�i�NmG¦§gILKu�m�;dyDZYwB��cp�d o B1dji�DcY+B[DZ`jf+lgBEf_DmDZd�dg^wn)�E^+W+be�
F�G�Rs �`aDADcY+B o djbefLD1PzI>{|IL }U~b��)§jI_K]�

�



/1032547698;:¨<s=�©�=«ªX¬k­m�¯®�B}° o pe`jbef+BE�[b�f�DZY+B!Y+befLDc�]taDcY+B&`jncB]`�dji;DZY+B!be�"dg�c�EB]p�B]�CDZn"bq`jf+ljpeB
b�f+�c�EncbeW5B]��b�fh`��"B]lg±�B]fLD�be�x`jp�v�`��V�x±HdjncB�DZY+`jfhY+`jp�i«DZYwB[`ancB�`�dji¯DZY+b��A�cBElg±HBEfLD��

A

B

C

D

E

®²f o `jn"Dcbe�E^+pq`jnEt�DZY+By`jncB]`�dai~DZYwBHDZn"bq`jfwlgpeB�­m³A´¶µ �3· ��DcY+By`ancB�`�dji~DcY+B��cB]lj±HBEf_D
­m³A´¦`jfw�¢DcY+B�`jncB]`j�¸dji&DcY+B�DZn"bq`jf+ljpeB]��´�¹�³¦`jfw�¢­mº�³¤`jn"B�±Hdgn"B�DZY>`af�Y>`ap�i�DZY+B
`jn"B�`j��dji5DZYwB��Edgncn"B]� o dgfw�+bef+l¸�"B]lg±�B]fLDZ�E��®»D�i9dgpep�d3vx�7DZY>`aD�DcY+B�`jncB]`�djiXDcY+B o BEfLD|`jlgdjf
­mº!³~¹¸´Jb���±HdjncB�DZY+`jf�§L¼a½�DZYwB�`jncB]`�dji&DcY+B��cBElg±�B]fLD¸­�³A´m�C®»i!v&BH`a�+��½�B}°VDZnc`
b��cdg�"�]B]p�B]�~Dcncbe`jf+lgp�B]�!bef+�E�cncb�WXBE��befLDZd[DZY+B��"B]lg±�B]fLDc�A�]dgn"ncB]� o djf+�+befwl�DZd	DcY+B¸`jnc�E��­�ºAt
º�³mta³�¹O`af+��¹¸´mtuDZY+B!DZdjDZ`jpV`jncB]`)djiwDZY+B!ncBE�c^+p�DZbefwl o dgp��Vlgdgf¸vxbep�pLWXB!±�dgncB�DZY>`af�¾g¼j¿
DcY+B�`jncB]`Adji_DZY+B��cBElg±�B]fLD«­�³A´m�Q´~djf_Dcbef_^+b�f+lAbef�DZYwbe��±H`jf+f+BEn]tQ`ai�DcB]n«ÀÁ�c^wWX�+b�ÂVbe�cb�dgf+�
v&B�vxbepepXlgBEDADcY+B o djp��Vlgdgf�vxb�DZY�DZY+B¸`ancB�`�lgn"B�`aDcB]nADZY+`jf�P � S��_Ã;Ä&U&DZb�±HBE�~DZYwB[`ancB�`
dji¯DZYwB1�"B]lg±�B]fLD�­�³�´m�

§



4�¬ �;bef+�EB�DZY+B�`jncB]`�daiCDZY+B�Dcncbq`af+lgpeB)­�³AÅÆbe�~Y>`jp�iCDcY+B¸`jn"B�`�dji«DZYwB o `jnZ`apepeBEpedgljnZ`j±
®,Åx­�ÇÈ`jf+�rDZY+B¢`jn"B�`�dji	DcY>`aD o `jnc`jpep�B]pedjlgnZ`j± b���WwbelglgBEn�DZY>`afrDcY+B�`ancB�`
dji[DZY+B
o `anZ`jW5dgpeb��	�"B]lg±�B]fLD¸­�³�ÅÉP?W5B]�]`j^+�"B�b�D��cb�DZ��b�f+�cb��+B	DZYwB o `jnZ`jp�peBEpedglgnc`j±yU}t+DZYwBH`ancB�`
dji«DcY+B�DZn"bq`jf+ljpeBm­m³AÅÊb���±�dgncBmDcY>`jf�Y>`ap�i«DZY+B¸`ancB�`�dji«DcY+B��cBElg±HBEfLDx­�³AÅ��>³&�HDZY+B
�c`j±HB�n"B�`j�"dgf+b�f+l�DZY+Bh`jncB]`�djimB]`j�|YOdai)DcY+B�DZncbe`jf+lgp�B]��Å�º�³Ë`jf+�T³AÌ¸­�b���W+belgljB]n
DcY>`jf�Y>`jp�i7DcY+B1`jncB]`j�xdji7DcY+B¸�cBElg±HBEfLDZ�ADZY+B}��`jncB�b�f+�c�Encb�WXBE�hb�f��

®»D�i9dgp�peduvx�¸DZY>`aD[DZY+B�`jncB]`ÍdjiADZYwB o B]fLD|`jljdgf�Å�­�Ì¸³�ºJbe�	±�dgn"B�DcY>`jf�§L¼a½�DZY+B
`jn"B�`�dji¯DZY+B o `anZ`jW5dgpeb����cBElg±�B]fLD�­�³AÅ��

A

B

C

D

E

F

1 2 3 4

2y=ax

x

y

H

I

O

G

��B¸��`jf�ÎjBEB o �wb�ÂVbe�+b�f+l	DcY+B o `jnZ`jW5dgp�be��`anc�]�xb�f�Y+`jp�i7`jp�dgf+l�DZYwB¸R�`Q°;be��`jf+��`j�w�+bef+l
±�dgncB�Dcncbe`jf+lgp�B]��DZd�DZY+B o dgp��Vlgdjf�t�` o+o ncb�°;b�±y`aDcbef+l�DZY+B o `jnc`jW+peb����cBElg±HBEfLDÍ­m³AÅ
W5BED"DZB]nm`jf+�hWXB}DcDZBEn]��­)i�DcB]n)Ï¦�+b�Â;b��cb�dgf+�ADZY+B	`jncB]`HdjikDZY+B o dgp��Vlgdgfhvxb�pepCW5B	lgn"B�`aDcB]n
DcY>`jf�P � S�� Ã;Ä U&DZY+B1`jn"B�`�dji¯DZY+B¸�cBElg±�B]fLD�­�³AÅ��

Ï)duvÑÐÓÒ1ÔhÐaG�IV� K `jf+�
ÐÓÕ[Ö�ÐQGËÐ ×[Ø�ÐaG�I � K t>�cd�`jncB]`�dji¯DZY+B�Dcncbq`af+lgpeB)­�³AÅJbe�
½¥Ð Ò[Ô�Ð · ��G¦�jIV�aK�tsDZY+B	`jncB]`ydji�DcY+B	Dcncbq`af+lgpeB[Å�º�³ÆM¤DZY+B	`jncB]`Hdji�dai�DZY+B1DZn"bq`jf+ljpeB
³AÌ�­Áb���½¥ÐÓÖyÕ�Ð · �HGÙ�jI � K�t«`af+��DZY+B�`ancB�`�dji�DcY+B o BEfLD|`jlgdjf¢­�Å�º�³AÌÑb��¸�jI5PÚ�QK�M
� K|U}��´~dgfLDcbef_^+befwl�Wwbe�cBE�EDcbef+l�`jfw��`a�+�+befwl�fwBEv¤Dcncbe`jf+lgp�B]�]tXv~B�lgB}D�DZY+B�`jn"B�`�dji�DZY+B

½



o `anZ`jW5dgpeb��m�"B]lg±�B]fLD)`j�)�jI5PÚ� K M � K M�P �3· �gU K MrÛ�Û�ÛVG�¿gI5P � M �3· ½�M �u·;�uÜ MrÛ�Û�ÛÝU}�
�¯dÍBEÂa`jp�^>`aDcB�DcY+BHb�fwÞ>f+b�DZB��c^w± P?`hlgBEdg±�BEDZn"be���cBEncb�B]�|U�bef¢DZY+B o `jn"B]fLDZYwB]�cb��]t�p�BED

^+�)�+B]fwdjDZB[b�D�WL��ß£`af+��f+djDcbe�EB1DcY>`aD�P � S �3· ½_U"ß�G � t>vxY+BEf+�]B�ß�G�½ · §wt5`jfw�Ív~B
Þ>f+`jpep��ylgB}DxDZY+B1`jn"B�`�dji¯DZY+B o `jnc`jW5dgpeb����cBElg±HBEfLD)­m³AÅ¦`a�m�aI_½jK · §w�

Ï)daDZbe�EB�DZY>`QD)b�DAbe� �u· §�DZY+B1`jn"B�`�djikDcY+B�DZn"bq`jf+ljpeB�Åx­m½+�

à ¬ ®CY+d o B~�jdg^�Î_f+duv�vxY+`aD�DZdm�+d�`ai�DcB]n7�jdg^��Z`�v�Y+duv�DZd��"^+± � M �3· ½XM �u·;�uÜ M�Û�Û�Û��
­)f_�VY+duv¸t&b�imßxPzÀ�UHG � M�á�M¦Û�Û�Û;M�á Ä DZYwB]f¡P � Srá¸U"ß�P?À�U�G � Srá ÄkâXã t��"d
ßxPzÀÍU�G¤P � S�á�Ä7âXã"U · P � S�á¸U}�¯³&�mDZY+B��Z`a±HB�Dcncbe�|Î�ß�G � M[á1M1á�K}M�Û�Û�Û_G �3· P � S�á¸Uä�
Ï�djDZb��]B�DZY+`aD~ß�P?À�U�` o+o ncd�°;be±H`aDZBE�~ß�i9d[Wwbel1À�dgf+p���b�i!ÐÓáyÐ_å � t_vxYwbepeB�DcY+BAi9dgnc±	^+pq`
�3· P � S�á¸U~±H`jÎjBE�)�"B]f+�"B1i9dgnx`af_��á¶æG � �
/1032547698;:ç<>=éè¯=C�AYwB�`jncB]`x^wf+�+B]n�DcY+B�^ o+o B]n«�,D|`jb�nc��`a�cB�be��Ô · À�ê�PzÔ · À�UìëuM�PÚ�jÔ · À�Uìë�M
Û�Û�ÛuM¡PzÔ�PzÀ�S � U · À�U ë M¡PzÔ	À · À�U ëEí

ky=x

.0            B/N     2B/N     3B/N  . . . . . . . . . . . . . B(N−1)/N    B

y

x

GîÔ ë|âXã ê � MÆ� ë M�§ ë M¤Û�Û�Û+M�À ëEí · À ë|âXã ���¯d¢BEÂa`jpe^+`aDZB�DcY+B�`jncB]`¢ï ë PzÔ�U�^wf+�+B]ndg^wn��E^+n"ÂjB[v&B	Y>`�ÂjB[DZd�BEÂa`jp�^>`aDcB¸DcY+be�Ai9dgn"±�^+pe`�i9djn)ÀÉGÆð¡�~�¯dH�wdHDZY+`aDxv~B[f+B]BE�
`�i9dgnc±�^wpq`�i9dgn¸DZY+BH�c^+±�ß ë P?À�U1G � M¡�aëxMÆÛ�Û�Û_MrÀhëa���AYwB]ncBy`jncBH�cB}ÂgB]nc`jp&v~`��V�
DcdhlgB}D	b�D�t«�cdj±HB�dji&DZY+BE±�`ancB�B}° o pe`jbef+BE��b�f¢DcY+B�Y>`jf+�+dj^wDZ�yP?�"B]B
ñ,®²f+�+^+�}DZbedjf�`jfw�
òÍ`QDZY+BE±y`aDcbe�]`jp«®²f+�+^+�}DZbedjf+ó�`jf+��ñcô�BE�]^+n"�cb�dgf+óyWL��Ì¸BEdgncljB�õ7djp��L`gU}��ö>dgn�B}°w`j± o p�Bjt
�jdg^�±H`u��n"B�`jp�be÷EB�DcY>`aD�ß ë PzÀÍU1�"Y+dg^+p���W5B�` o dgp��;fwdg±Hbe`jp�djix�wB]lgn"B]B�ø�M � bef�À�t

ù



DcY+B]f��gdj^��]`jf���`jp��]^+pe`aDZBAß ë P?À�U7i9dgn�økM����+b�ú¥BEncBEf_DkÂj`ape^+BE��djiXÀ�`jf+��DZY+BEf�Þ>f+��DZY+B
o dgp��Vf+dj±Hbe`jp5P?b�Dkb��k�+B}Þ>f+B]��^+fwbe\_^+B]p��gtL`a��` o dgp��Vf+dg±�bq`apLdjis�+B]ljncB]BAø7M � U}�¯�AY+B]f��gdj^
�]`jfH^w�cB�±y`aDcY+B]±H`aDcbe��`apwbefw�+^+�EDcbedgf�DZd¸�"Y+duv�DZY>`aD�DcY+BAi9dgnc±�^wpq`�v~djncÎ_�!i9djn!B}ÂgBEn"�HÀ��

­m�}DZ^>`apep��jtgDZd�Þ>lg^wncBAdg^wD!ï ë P?Ô�Ukv~Bx�+dgf¥ûüD!f+BEB]��DZY+BAvxY+dgp�B�i9dgnc±	^+pq`mi9dgn�ß ë PzÀÍU}tdgfwp���DcY+BHp�B�`j�wbef+l��]dVBEý��EbeB]fLD	dji~DcY>`aD¸i9dgnc±	^+pq`��]dj^+fLDZ�]t�`jf+�¢b�D1be�¸B�`a�"��DZd�lg^+BE�c�]�
Ç�B]ncB¸b��AY+duv¸�&­)�c�c^w±Hb�f+lHß ë PzÀÍU�G¡I_Àhë|âXãCMrÛ�Û�Û�t+v&B1ljBED)Àhë)G�ß ë PzÀ�UkS�ß ë PzÀ�S
� U�G¤PÚø~M � U"I_Àhë5M¢Û�Û�Û�t_vxY+BEncB1�������+B]fwdjDZBE�!DcY+B�DcB]n"±H��dji¥peduv~BEn��+B]lgn"B]B�bef�À�tV�cd1v~B
±�^w�"DxY>`�ÂgB[I�G �3· PÚø�M � U}��Ï�duv�þ ëZâXã · PÚø�M � U7S�P9þ�S � U ë|âXã · Pzø�M � U¯S�þ ë GÊÛ�Û�Û�t
`jfw���"^+±�±Hb�f+l�^ o i9dgn�þ�i9ncdg± � DZd¸Àÿv~B���`af��"B]BxDZY>`QD�Ð ß ë PzÀ�UVS�ÀhëZâXã · PÚø�M � U3Ð �� �"dg±HB}DZY+b�f+l�DZY>`aD[�+B o BEf+�+��dgfwp���dgf�Î��QÀ�ëj��®»D	dgfwp���ncBE±y`abef+�¸DZdh±�^+p�Dcb o p���W5djDZY
�"be�+BE��dji)DcY+be�	bef+BE\V^+`jpeb�D²��WL��Ô	ëZâXã · ÀhëZâXã¸DZd��cBEB�DcY>`aD�ï ë P?Ô�UHG Ô	ë|âXã · PzøHM � U}�
Ï�djDZb��]B�DZYwB[`algncBEB]±�B]fLD�dji7DcY+be��i9djnc±�^+pe`	vxb�DcY o ncdgW+p�B]±ÿ�aW��
/1032547698;: <>=��C=��AY+B�`jncB]`	^+f+�+BEn~DZYwB�^ o+o B]n&�"D|`abenc�]`j�cBmbe��Ô�P � S�á¸U"Ô ë M¢Ô�á�P � S
á¸UEPzÔ�á¸UìëmMÊÛ�Û�Û!GÉÔ	ë|âXã}P � S�á¸UEP � M¡á�ë|âXã�MÁPzá�ë|âXã,U,K~M¦Û�Û�Û;MÁPzá�ëZâXã"U��[M¦Û�Û�Û U�G
Ô	ëZâXãEP � S
á¸U · P � S
á�ë|âXã,U

y

x

BR BR BR BR BR B236 5 4. . . . . . . . BR

y=x k

�AY+B[`jn"B�`�^+f+�+BEn�DcY+B¸peduv&B]nx�"DZ`jben"��`j�"B1b��xá�ë�DZbe±�B]��DcY+B1`jncB]`�DcY+B¸^ o+o B]nx�"DZ`jben"��`j�"Bjt
`jfw��DZY+BE�cB¸`jn"B�`j�A`ancB��Epedg�"BmDZd�B]`j�|Y�djDZY+BEn~vxY+BEfháÆb��~�]p�dg�cB)DZd � ���¯d�lgB}D�DZY+B¸`ancB�`
^+fw�+B]n�DZYwB��E^+n"ÂjB�v&BxY>`�ÂgBxDZd¸BEÂa`jp�^>`aDcB�DZY+BE�cB�B}° o ncBE�c�"bedgf+��i9dgn�á¡G � tLbz� Ba�kv~BxY>`�ÂjB
Dcdm±H`jÎjB&�cB]fw�cB�dji5Ô[ë|âXãEP � S	á¸U · P � S�á�ë|âXã,UCi9dgn7á�G � �7®»Dkbe�¯B�`j�,�[vxYwB]f�ø1b���`�f+dgf
	
f+BElL`aDcb�ÂgB&befLDZBElgB]nEtaDcY+B]f	DcY+B~�wB]f+dg±�bef+`aDZdgnCi?`j�}DZdgn"��`j��P � S	á¸U]P � M�á�M�Û�Û�Û�M�á�ë]Uätg`jfw�
DcY+BAvxY+dgpeBABä° o ncBE�c�cb�dgfyB}Âa`jpe^>`QDZB]��Dcd	Ô	ëZâXã · PÚø!M � U7bef�`jlgn"B]BE±HBEf_D�vxb�DZY o ncdjW+peBE±Á½+�
�AY+b��Ai9dgnc±�^wpq`	Y+djpe�+��i9dgnx`af_�hø�µ¡S � `j�Av~BEpepÚ�

Ü



/1032547698;: <>=���=�®	B}° o pq`abef+BE�Ob�D�b�fTDZYwBh�Epq`j�"�]tA�cBEBÍ�"B]�EDcbedgfw� � �Ý��`jfw���;� � dji�±	�
p�B]�EDc^+ncB¸f+daDZB]�	P?djf+peb�f+BuU!i9djn�±�dgn"B��+BEDZ`jbep��]��®²f o ncdgW+p�B]± � v&B1v~`jfLDZBE�ÍR�G�I�DZd�WXB
`��+dj^+W+peB~ncdVdjD�djisDcY+B�B]\_^>`QDZbedjf�RsK+S�I_K>S�NQP9R�SHIVU&G��wtgbz� Ba�7v&B�v�`af_DcB]�ÍP9RAS�IVU,K�DZd
W5B�`)i?`a�EDZdjnkbef1RsK;S�I_KVS�NQP9R&S�IVU~G��w�k�AY+b��kY>` o+o BEf+��dgfwp��1b�i¯P�RsK;S�I_K}U · P9R&S�IVU!G�N
vxY+BEf�R�G�I>�

@CbeÎaBEvxbe�"BjtQbef o n"dgW+peBE±Æ�~v&B!v~`jfLDZBE��P�R7SmIVU,KkDcd�W5B!`�i?`j�EDcdgnCbef�Rs QS�IL 3S�NQP9R¯SmI;Uä�
�AY+b��xY>` o+o B]f+�xdgfwp���b�iAP�Rs &S�I_ }U · P9RHS�IVU�G�N)vxY+BEfhR�G�I>�

¹�b�ÂVb��cbedjf�dji o djp��Vf+dg±�bq`jp��	`af+��b�DZ���Edgf+f+BE�EDcbedgf
vxb�DcY
ncdVdjDZ��`ancB�B}° o pe`jbefwB]�
bef
�"B]�EDcbedgf � �Ý��djik±[��peBE�EDc^+ncB¸f+djDcB]�E�

¾


