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Optimal MVI with quadratic spline
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Quartic FVI spline with minimal L2−norm

staircase data

min J0=6064 .. dash−dot

min J1=54.8 .. full

min J2=18.6 .. dashed

min J3=1.8  .. dotted

s4opte  used
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Quartic MVI splines with minimal L2−norms  Jk, k=0,1,2,3

General spline knotset

J0=446  ... full

J1=27.7  ... dots

J2=8.8  ... dash−dot

J3=1.4  ... dashed

norm([m,M])=4.6 ... full

−− k=0

' À�¿ � N
ß À�ò�ð�õ<í�ö#"�Èô' Ä�ÙF¹?¼{¸/¿�¸	Á{¸7Ùp½wÆ<Ç�Á{Äw¹p»?¸1¹ È�É � Ñ»&ª�,& � & � & © & � &�Ó7Ñ�&-Ó � &�Ó © &ª�iÑ»& ��� �½iÁ�ã ã{½�¹�½ å É � N�&ª�,&�Ó$& ���»& � � & �pÓ�& � & ¤ & © & � � ¹?¼�¸UÅ{Æ�Äi¹p»NÄ�� 9;(+* »?Å{Æ�À-Á{¸�»NÜ5À-¹?¼ Ã�À�Á{À-ÃJ½wÆa¾�½iÆ�º{¸7»NÄ��S6T Ò � Ô�è R É�Ñ�è	Ówèv��è � ½iÁ�ãYÃ�À-Á�À-ÃJ½iÆ$¾�½wÆ-º�¸�Ä$��¹p¼{¸/Á{Ä�Ù?Ã Ä$�°� ¬ h O � ½wÙ?¸bÅ{Æ�Äi¹?¹?¸�ãYÀ�Á ' À�¿ � N �

!1��r»��!1�p� , ��.
$ ¥&%#')(+*-,�.0/2143 865�748:9�;&<>=@?BADC69FEHG4I�JBKML&IN;�OP9@?BK@ERQTSF7U?N;�9FKWV-;XIZY�A 9F8[K�\X.7#&��'~8��<}���tÛ9�8 ¥ u�u�@$ ) %^]_(0`0a^*b.+.+/ 8^c�V-;�?Z=�Ed<H=�?NA-e-74<HJZ9[EfIgQZh0A <Hi09�K�\`.74���������
�� ¥ u1A�=$ � %#j�(+*b/4kTl+m0n+m+.^oqp:(Trb/2stlTsun0m0vUa 8+QTINA wF<Hiyx:z{< |}9F;�9Fi2Ed<H?NA0V-;XIZY�A 9F8[K[Y�~)C67yA Ed<�K�Ef9�h^��i2<�Ed<>?NA

?Ni0Jg��IB7yi0JB?B;&~��+?NA 7U9�C�9�EHG4IFJNK�\N�����v
����bx���
bg���
�x���}b.7���Û9��<6���tÛ9�8 ¥ u�u�=$ ¤�%#�[(+����ayvU14�0ay/ 8�Vb;�?B=FEd<H=�?NATC�9�EHG4IFJNK�IXL���h0Ed<�8)< �F?NEd<>INi+\��Y��t�
z� ¥ u�u��$ ; %q�+(+��.0�2�Fn 8^5{?NEd7y;�?BA�?Ni0J�K�8:I�INEHGy<Hiyx^S�7U?BJN;X?NEd<H=)Kdh0A <Hi09�\
��4�4�t�����xp0v������������'/xp0v}�
�3lxp0���������@#� ¥ u�u ¥F� 8 ��8 ¥ =1A�y )�+ ¤$ @ %q�+(+��.0�2�Fn 8^QZh0A <�i09);�9�=F7y;&;�9Fi0=�9�K�L&IN;�SF7U?N;&Ed<H=[K>h+A <Hi09�K�\
���z0�x?t$��� |�9 ��x�tyx����	�Û9 ��t���3T6��19�8�rix���9 ��
���9 ��xp0?9 � ¤ 8�'/xp0�}:9�@��4� ¥ u�u�; � 8w)�)�uHy )���@$ A %q�+(+��.0�2�Fn 8^ODIF=@?BA�;�9�h+;�9�K&9Fi2Ef?NEd<HINi�IXL{SF7U?N;&Ed<H=[K>h+A <Hi09�K�\
���z0�x?t$��� |�9 ��x�tyx����	�Û9 ��t���3T6��19�8�rix���9 ��
���9 ��xp0?9�8�'/xp0�}�9���@4� ¥ u�u1A � 8�@��HyóA�=$ = %q�+(+��.0�2�Fn 8^QZh0A ?��&i2~Z\q�it��Y��t���35��6���8 ¥ u�u���8i)�) ¤ 4�4:9P� 0v
��	0v�w�	���b��� ,pw 
���} �

$ u %q�+(+��.0�2�Fn 8���IN8Wh074Ed<�iyx#K&INA 7yEd<HIBi2K{IXL_A <�i09�?N;[JN< |�9F;�9�i0=�9:9�S�7U?NEd<HIBi2K&\
����
�4��v���	0�¦�
�4�0�9i'b�"x���'~8/r�.+t��Y��t���35��6���8 ¥ u�u�u4�������	��9i.7�)��'�� u�u#����
��z0����1� � 8 ¥ ;1A�y ¥ A�)$ ¥ + %^�+(+��.0�2�Fn 8���h0Ed<�8:?NAUhyIBA ~FxZINi0?NA�<Hi2Ef9�;fh4INA ?BE><>INi+\
���z0�x?t$��� |�9 ��x�tyx����	�Û9 ��t���3T6��19�8�rix���9 ![
���9 ��xp0�9�8i'/xp0�}�9 ��=#� ¥ u�u�= � 8w;�uHyóA ¥$ ¥�¥&%^�+(+��.0�2�Fn 8���h0Ed<�8:?NAP<�i2Ef9F;fhyINA ?NEd<HIBi���<HEHG^SF74?BJB;�?NEd<H=:Kdh0A <�i09FK{INi6K�<�8Wh0A 9{xN;&<>JZ\
����
�4��v���	0�¦�
�4�0�9 'b�"x���'~8sr�.+t$� ��t���35��6��18 ¥ u�u�uq�-��6���35� 0ó0v
�
 �$ ¥ ) %^�+(+��.0�2�Fn 8���72Y�<>=�Kdh0A <�i09FK{�M<�EHG#8)<�i2<�8:?NA�i0IN;&8g\
����
�4��v���	0�¦�
�4�0�9i'b�"x���'~8/r�.+t��Y��t���35��6���8 ¥ u�u�uq�-��6���35� 0v0v
�
 �$ ¥ � %^�+(+��.0�2�Fn 8���h0Ed<�8:?NA�SF74?BJB;�?NEd<H=:<Hi2Ed9F;fhyIBA ?NEfIN;&~#Kdh0A <Hi09�K{IBiqxB9Fi09F;�?NAT �i0IBE>K&9FE¡\
����
�4��v���	0�¦�
�4�0�9i'b�"x���'~8/r�.+t��Y��t���35��6���8 ¥ u�u�uq�-��6���35� 0v0v
�
 �$ ¥�¤�%^�+(+��.0�2�Fn 8�¢-7U?N;&Ed<H=[K>h+A <Hi09�K{�M<�EHG#8)<�i2<H8)?NA�i0IB;&8[K�\
����
�4��v���	0�¦�
�4�0�9i'b�"x���'~8/r�.+t��Y��t���35��6���8�)�+�+�+$ ¥ ; %^�+(+��.0�2�Fn�o#£W(P¤+aZmT1yn+3 8TC�?NEdA ?ZY_C6¥ ¦MA 9�KML�IN;{S�7U?N;&Ed<H=)Kdh0A <�i09FK�\
����
�4��v���	0�¦�
�4�0�9i'b�"x���'~8/r�.+t��Y��t���35��6���8ê��= ~7¥ u�u�=$ ¥ @ %qj�( j�(�§U14�0k+¨�n03TaZ/ 80QZh0A <Hi09{©D7yi0=FEd<HINi2K�ª}��?NK�<>=q«PG49�IN;&~Z\��Y��t�
��N8 ¥ u�= ¥


