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local linear approx.
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local quadratic approx.
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Ä R � O ûQP[T   G ÈÇ ¡ I ð»
Ê Ä R � O ûQP T   G È ÚÚ È I ð

_%R:q �;O æ P  �� Ç ¡XðO¡K	 È ��táþ^alReTOg Ä � �;O æ P � £  Ç ¡X£ Ú È%ßkß j í gO{�]bVkR
î i�WZgO]bf\V^q¬ib[eT.T�gOguq^g.q0alR*mbguq^[eTOalR\x©]bf\gz [\ReT�]bacVXR }8_%dc[\g�_%Req�Y\m|g.ib[\W�_%nedlpIWZV8}kg.q�]|V8{M_Xm|q�_DWDacR\acWZal¯.gOmut&¶�f\g�R\g�w�]�al]bg.m|_%]bacVXR�Y\mbV^TOgOg.qeiM_ki z VXdcdlV8{�i.�»
Ä R � O æ P T £  G Ç Úe£ ÈkÈ ¡ È ÚÚ\£�ÜXÜ ßXß Ú I ð»
Ê Ä R � O æ P T £  G È £ ÚXÚkÚXÚ Ç Úe£�ÜkÜ ßXß ÚÇ Úe£�ÜkÜ ßXß Ú È £�ÜXÜ ßXß I ð� O Ê P £  G Ç Úe£ ãkã ßXË âÚ\£ ÈXÈ Ú È Ú I £

¶�f\g�R\g.{ z [\R:T�]bacVXR }8_%dc[\g�ahi Ä � �.O Ê P[� £  Ç ¡k£l¡ È ä<Ý\jk{!feacT`f _%x<_%acR�ibf\V8{�i�_Dmbguq^[eT�]|alVkR
t&³�dhibVej»
Ä R � O Ê PUT÷£ �G Ç Ú\£ Ú%äkäkÚ%ä ÈÇ Ú\£c¡X£ äkÚ<ÜXÝ I ð

_%R:qU]|f\g z _kT�]!]bf:_8]�]|f\g�xXm`_Xq\alg.Rk]!ahi!xXgO]o]|alR\x�ioW�_%dcdcgOm�_%dhibVZib[\xkxXg.io]|iM]|fe_8] í gO{�]|VXR
î i!WZg�]|f\V^q aci�T�VkR<}kgOm|xXacR\x]bV�_DWZalRealWZac¯OgOmut>QSR z _XT�].j^]|f\g�WZalR\acWZal¯.gOm�ahi�`Ó £ �G Ç Ú\£ ãXâXâkâ ÈÚe£ È â È%ß Ü I ð
_%R:q Ä � � Ó � £  Ç ¡X£c¡ ÈXß ¡ktí g.{�]bVXR�î i2WZg�]bfeV�qIaci4acq^gu_%d z VXm��l�.Ð`�%��Ð`�%�e§8���¦Õ<�O�,Ð`��j<]|fe_8]4ahi.j<acWZY\m|V8}<acR\x�_�m|g._kioVkRe_%nedlpPxXV�V^qZg.io]bacWZ_%]bg�V z]bfeg"q^guioacm|g.q�ibVXdc[^]bacVXR�]|VD_�f\acxXfUq^g.xXm|gOg�V z _XT.T�[\m`_XTOpXt¤��V8{MgO}Xg.m.jka z _�xXV�V^q�acR\al]bah_%d°g.io]bacW�_8]bg�V z ]|f\g�ioVkdl[^]|alVkRahi�ReV%]���R\V8{!R
j°]bfegOR í g.{�]bVXR�î i�WZg�]|f\V^q�WP[eio]�n,g�T�VkW�n\acR\g.q�{!al]bf±V%]bfegOm"]bguT`f\R\ah~k[eg.i"]bV T�m|g._%]bgZ_�mbVkn\[eio]_%dcxXVkmbal]bfeW�tÔ Õ G�E>½ À�Á±GDJ�C Â�GUL!À�Â©À×Ö�Ö E>G9Ø�N¸Ù À"CFNOGPB »
v\Vkm�_%R�p z [eReT�]|alVkR Ä �¦ibT._%dh_%mbyFVkm�}XguT�]|VXmby�}8_%dc[\guqe��j�]|f\g�n,g.io]�dlV^TO_Xd
dcalR\gu_%m�_XY\Y\m|V�w�acW�_8]|alVkR�R\gu_%m �  ¬ÅI]|_X�Xg.i]bfeg z VXm|W Ä � � � £  Ä �¦Å�� � � Ä �¦Å��O� � Ç Å^��� � Reg._%m!Å^��ð �ìä<�
{!f\g.mbgN� Ä �¨Å^�2ahi!_PdcacR\g._Xm2]|m|_XRei z VXm|WZ_%]bacVXR
t¤Q zFÄ � �
��� j\]bf\g.RU]|f\g�q^gOm|ac}�_%]bac}XgN� Ä �¨Å^�2ahi�mbg.Y\mbguiog.R<]bg.qI]bf\gVXm`q^acRe_%m|pKq^g.mbac}8_8]bac}Xg Ä Æ �¨Å^��j¤{!f\ahT`f�aci�_�R�[\WPn:g.m.t Ê Q z!Ä � � � �Ú� j�]|f\gOR1� Ä �¦Å��"ahi�m|gOY\m|g.ibgOR<]|g.q�n<p�]bf\gxXm`_Xq\alg.Rk]!}kg.T�]|VXm

»
Ä �¨Å^��t2v¤alR:_%dcdlpkjea z&Ä � � � ����� j^]|f\gORÎ� Ä �¨Å^��ahi!mbg.Y\m|g.ibgOR<]bguqUn�pI]|f\g×� L � �<_XT�Vkn\ah_%RW�_8]|mbalw � �¨Å^��t¶�V�_XRe_%dcp�¯Og"]bf\g�TOVXR�}Xg.mbxkgOReTOg�V z>í g.{�]bVkR
î i�WZgO]bf\V^q�j\al]�ahi�R\g.TOg.i|ib_XmbpZ]|VD��R\V8{¬]bf\g�ibgOR:iog�acR�{!f\ahT`f�]bf\g_%YeY\mbV�w^acW�_8]bacVXR��ìä<�Mahi!}8_%dcahq�t&¶�f\g�q^g��:R\as]|alVkR aci�_ki z VXdcdlV8{�i.�ÛoZ.\^]�_a]$bQc
][_.~.mjiji�_a][n$bQiji*|�_ag�w�rKbQq�]3Ü'lf\KbolBbAijmjk
]$bQ_`|�h
k^n[lfmjg�k7|�_ag�w�Ý�lag"Ý�mjd._f][r
_a][da][kÐla][cNzÐt7bAdamjk^q�ij]=kEh^wAzy][_s�

¡.Ú



Þ�ß*à=áBâäãEâfåeá�æ?çvèêé:ØuÑkÑ\�8Ï�� Ä � � � �½��� �%�,ÙZÅ �ë� �;ì�í ë\�O� Ä �hÏZÙ8� î��O�b�O�e¥��¨�XÎO�l�U�%¥&Å�� ï�¥ìë\�O�b�I�|Òk�hÏ�¥¨ÏD������°�|�%��¥¦�|�8�\Ïäï��%��ÓZ�%¥¦�¨�%��� Ä �¦Å^�M� � � ����� Ï��%¥¦�hÏäïQÌ8����Õð Ä � � � Ç Ä �¨Å^� Ç � Ä �¦Å��$ñ � ðð ñ � ð � Ú���Ï ð ñ � ð � Ú\£ �¦ÝX�
�ìQ z g.as]|f\gOm � Vkm Ä ahi2i|TO_Xdc_Xmoyª}8_%dc[\g.q�j%]bf\g.RUT�Vkmbm|g.ibY:VkReq^acR\x�R\VkmbWòTO_XR�n:g"mbg.Y\dh_XT�guqDn<p�_XneioVkdl[\]bg�}8_%dc[\g�ibacxXRei.t �QSR VXm`q^gOmM]|fe_8]!]|f\g�m|_%]bacV ð Ä � � � Ç Ä �¨Å^� Ç � Ä �¦Å��$ñ � ðð ñ � ð
]bg.Req�]bVZ¯Og.mbV�_ki ð ñ � ð xkV<guiM]bVZ¯Og.mbV:j^as]�WP[eio]�n,g�]bfeg�TO_Xibg"]bfe_%]ð Ä � � � Ç Ä �¨Å^� Ç � Ä �¦Å��$ñ � ð
xXV�gui4]|V�¯Og.mbV z _Xio]bg.m�]bfe_XR ð ñ � ð q^V�g.i.t>Qª]�ahi!T�[eio]bVkWZ_XmbpI]bVZ{!mbal]bg

Ä � � � Ç Ä �¦Å^� Ç � Ä �¦Å^�[ñ �  óò^� ð ñ � ð ��_ki ð ñ � ð � Ú
]bV�alReq\acT._8]bg�]bfe_%] Ä � � � Ç Ä �¨Å^� Ç � Ä �¨Å^�[ñ � ahi4ibW�_%dcd,TOVXWZYe_Xmbguq�]|VÒñ � alR�]|f\ahi2ibgOReibgXt���� z ]|gOR�]|f\g"Y\f\m`_Xibg��b_Xið ñ � ð � Ú��Dahi!VXWZal]o]bguq�t��P¶�feg�iop�W�n,VXd;ò^� ð ñ � ð �Mahi�mbgu_Xq��odcas]b]bdcg�yªVXf�V z ð ñ � ð t �¶�f\g�[\Yeibf\VX]�V z _Xdld°]|f\ahi!aci!]bfe_%]!]bf\g�g.mbm|VXmMalR�]|f\g�_%Y\YembV�w^acWZ_%]bacVXR

Ä � � � £  Ä �¨Å^� � � Ä �¦Å��O� � Ç Å^�
ahi!_D~<[e_XR<]bal]�p�]bfe_%]�aci�ioW�_%dcd
T�VkWZYe_%m|g.qU]bV ð � Ç Å ð _Xi � � Å,t¶�f\g�ibas]|[e_8]|alVkR�{!al]bf�]|f\g�~<[e_Xq\m|_%]bahT"_XY\Y\m|V�w^alW�_8]|alVkRUahi�WZVXm|g�q^asrITO[\ds]!]|VIq^g.i|T�m|acn:g�acR xXgORegOm`_%d°n:guTO_X[eiogQ4q^VDR\VX]M{�_%R<]M]bVP]|_%�kg�]|f\g"]bacWDg�q^guibTOmbacn,g"ibg.TOVXReqIq\gOm|al}8_8]|al}kg.i2V z }kg.T�]bVXmbyª}�_Xdl[eg.q z [\R:T�]bacVXR:i Ä � � � ���9� t¶�f\g.mbg z VXm|gXj%Q¤{!aldcd8ù�[eio]4xkal}kg2]|f\g�m|g.ib[\dl]|i z Vkm&ibT._%dh_%mby�}8_%dc[\guq z [\ReT�]bacVXRei.tFQ z�Ä � �ó��� ahiF]�{!ahT�g�q^alô,g.mbg.R<]bah_%n\dcgXj]bfegOR

Ä � � � Ç Ä �¨Å^� Ç Ä°Æ �¦Å��O�
�
Ç Å^� Ç Ä Æ Æ �¦Å��È � � Ç Å^��Ê� 
ò �Qô � Ç Å ô Ê � ð]bfeg�Y\mbguT�ahiog�WZg._XR\acR\xZV z {!feacT`f ahiõõõ Ä � � � Ç Ä �¦Å�� Ç Ä Æ �¨Å^��� � Ç Å�� Ç ·^ö ö O�÷ PÊ � � Ç Å^� Ê õõõô � Ç Å ô Ê � ÚZ_Xi ô � Ç Å ô � Ú\£

Q z&Ä � � � ��� ahiM]�{!acTOg�q^alô,g.mbg.Rk]|ac_Xn\dcgXj�]bfegOR
Ä � � � Ç Ä �¨Å^� Ç

»
Ä �¨Å^�=¡k� � Ç Å�� Ç ¡È � � Ç Å���¡

»
Ê Ä �¦Å��O� � Ç Å^�& 
ò � ð � Ç Å ð Ê � £

þ�acWZaldh_%m|dlpkj�]bf\ahi!WZg._XReiM]bf:_8]øø Ä � � � Ç Ä �¨Å^� Ç » Ä �¨Å^�=¡X� � Ç Å�� Ç æÊ � � Ç Å^�=¡
»
Ê Ä �¦Å^��� � Ç Å^� øøð � Ç Å ð Ê � ÚD_ki ð � Ç Å ð � Ú\£

v¤alRe_XdldcpXjea z&Ä � � � ��� ahi�]�{!ahT�gOyªq^alô°gOm|gOR<]bah_%n\dcgXj<]|f\gOR
Ä � � � Ç Ä �¨Å^� Ç

»
Ä �¨Å^�=¡k� � Ç Å��&  ¡È � � Ç Å^�=¡

»
Ê Ä �¨Å^�O� � Ç Å^�

� ò � ð � Ç Å ð Ê � £
¶�f\g�~<[e_%R<]|as]�p øøøø ¡È � � Ç Å^�B¡

»
Ê Ä �¨Å^��� � Ç Å^� øøøø Ê

ahi�n:Vk[\Req^guq�n�p�_DTOVXReio]|_XR<]M]|alWZgui ð � Ç Å ð Ê t&¶�f\ahi z _kT�]�ahi�g�w^Y\m|g.i|ioguq�_ki
¡
È �
�
Ç Å^�=¡ » Ê Ä �¨Å^��� � Ç Å��& êù � ð � Ç Å ð Ê � £

¡X¡



¶�f\gIibp�W�n,VXd'ù � ð � Ç Å ð Ê � aci�mbgu_Xqê�on\acx%yªVXf±V z ð � Ç Å ð Ê _%Req�ahi�acR<]bgOm|Y\m|g�]|g.q±alR z VXm|WZ_Xdldcp�_ki�_6~<[e_%R<]|as]�p]bf:_8]�ahi�_XY\Y\m|V�w�acW�_8]|gOdcpIY\m|VXY,VXmb]bacVXRe_Xd�]bV ð � Ç Å ð Ê _ki ð � Ç Å ð � Úet�Qª] z VXdcdlV8{�i!]bfe_%].j,alR ]|f\gPT._Xibg�]bfe_%] ÄahiM]�{!acTOg�ySq^asô°gOm|gOR<]|ac_Xn\dlgkj
Ä � � � Ç Ä �¨Å^� Ç

»
Ä �¦Å^�B¡k� � Ç Å^�& êù � ð � Ç Å ð Ê � £

QSR�VX]bf\g.mF{2Vkm|q\i.j�{!f\gOR Ä ahi�ReV%],ù�[ei�]>VkReT�g2n\[^]F]�{!acTOgMq\asô°gOm|gOR<]bah_%nedlgkj�]bf\g�gOm|m|VXm�acR�]|f\g�dlacR\gu_%mF_%Y\Y\m|V�w^alW�_%]bacVXRahi!R\V%]>ù�[:i�]7ò�� ð � Ç Å ð ��j:n\[^]�acR z _XT�]7ù � ð � Ç Å ð Ê � t4¶�feaci!ahi�_ZWZVXm|g�Y\m|g.T�ahibg�g.io]bacWZ_%]bg�V z ]|f\g�gOm|m|VXmutF¶�feacim|g.ib[\ds]!ahi!}8_%dcacq�acR�xkgOR\g.m|_Xd¦�Fa z>Ä � � � ����� aciM]�{!ahT�g�q^alô°gOm|gOR<]bah_%n\dcgXj�]|f\gOR
Ä � � � Ç Ä �¦Å^� Ç � Ä �¨Å^��� � Ç Å^�& êù � ð � Ç Å ð Ê � £ú ½�¼%½�E>½�B L!½�»� ¡Ð��öK_%m|�µþ°t5û"V^T`�Xg.R<n:_XT`f
t�³÷Y\mbacWZgOmZVXR�q^alô,g.mbg.Rk]|ac_%]bacVXR
t ü�Ñ°¥¦��ÓD��ýu�8¥��¨�8�Û�%�,ÙÎþM��Õ%���°�|�O�����<ÕXj È ��ÜXÝ^ÿ°¡ È ãejÈ ÚkÚ\¡Xt

¡ È


