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window functions layer 1

window functions layer 2

CLSRM Principle
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��öæø�ò]ê¸å � � � ðSå�üý÷1ô]í��ÌóSê8öæã]ïâöæó'äæå �

b �"�V*4���.���g�5�"&'&�#%�'0N&'���'(+*-T�@'��*G�����g!.E'*1�;&'&'���RO]#%�5�"!3#<�k�V�"�`!�E'*B��*40"#%���K,sfA#%!�EHE�#%0�EH*+��*-(+!$#%r�*
6<��,�,b �:(+���'�'*-(+!$#%��� ����@'!$#%�'0:&'���'(+*-T�@'��*:(+���'�'*-(+!$#%�'0F(+�]��&l*4���"!$#%r�*AE�#PT'T�*4�N@'��#%!�,��;��Tk#m��*4��*4�]!^6P�-2k*4��,b �F(+���F&l��@'�KT�*-TN��t Kd*-(+!$#%r�*s��@'�K(+!$#%���c�"�^Tk#m��*4��*4��!�(+�k����*+6P�"!$#%���N�F*-�k,$@'��*-,=�����g!�E'*:!.���R#%��#%�'05�"�
E�#XT'T�*4�H@'��#%!�,\�>*-�;!�@'�$#%�'05Tk#m��*4��*4�]!_0��]�R6P,

DAE'*:�5�7#<�{6%�]��&c�"��!�E'*
�R6%0����$#%!�E'�q(+���K,/#P,$!�,A�;��!�E'�.*4*
&K�"��!+,4C
T��16<����& R

!����R#%��#%�'0F�"����@'!�&'@'!A6P�R2�*4�	�
*+O]#%!A6%����&N#m�`*4�����k�\,3�5�R6m6%*4��!�EK�;�N!�E'��*-,$E'�"6PT��
�"&'&'���RO]#%�5�;!$#%���N�"��!�E'*B*+��*-(+!$#%r�*s6%�],�,s�"�KT 0����"fg!�EN,$!�*4& �
!����R#%��#%�'0F�"���'*4fj#%�K,$*4�.!�*-TNE�#PT'T�*4�c6P�-2k*4�	�^

DAE'*A�R6%0����$#%!�E'� ,$!���&K,�#%�F(4��,$*`�;�]��@'�K(+!$#%���F�"&'&'���RO�#<� �"!$#%���:#m�K!�E'*A�F*-�;��,��k@K�"��*�*4���.�����;!�!�E'*`�k@'!�&'@'!
@'��#%!�,s#P,B,$�5�R6m6%*4�
!�EK�;�W� !.E'��*-,$E'�"6PTH���s#%�v(4�k,$*G�"�\(.6P��,�,d#8e�(4�;!$#%���J#m�g!�E'*G!����7#<��#%�'0H,$*4!s#P,
(.6P��,�,/#meK*-T
(+�����.*-(+!$6%2�C

� �



out

output neuron

in

layer  1

layer 2

connection routing

map 2

map 1

window functions

��öæø�òSê¸å � � þ � þÊü�� �=þÆåEwSçLìpó'äæå�ã]åZõ���á�ê�� �

_"$'& Ñ=¦f§�/ * / *21 � H�¥
� ) Ô$F:¥ D F:¥ � §
� ) ¦
DAE'*B��@'!�&'@'!s@'��#<!+,sEK�-rk*�� ,/#%0��F�"#PTN�k�g6m#%�'*-�"�
��(+!$#%r"�"!$#%���c�>@'�K(+!3#<�k��C�DAE'*42H�"��*
!.���R#%�'*-TV(+2'(.6m#X(4�7686%2
�R��!�*4�A*-��(.EF#%�K,$*4��!3#<�k�V�"���B�'*4fjE�#PT'T�*4�{6X�R2�*4�_!��G�G#%��#<�1#<94*B!�E'*:�F*-�"�N,��k@K�"��*:*4���.���g�"!A!�E'*��k@'!�&'@'!
�"��!.E'*N�'*4!dfA���.aJt]2w0�����Tk#%*4��!5T�*-,�(+*4��!F@K,/#%�'0v!.E'*��g@�#X(.a�&'����&j~ �l�"E � � ���R6%0����3#<!.E'�VCvDAE'*N�k@'!�&'@'!
@'��#%!�,_0�*4!g!�E'*:�'*4!$fA����aG#%�'&'@'!:r�*-(+!.����6V�"�KT{!�E'*:��@'!�&'@'!�,\�"�^�7686�E�#XT'T�*4�H@'��#%!�,s��,=#%�'&'@'!-C � !g*-��(.E
(+2'(.6<*B!�E'*
��@'�GtK*4�s�"��#%�'&'@'!�,s�"�`�"�N��@'!.&'@'!g@'��#%!g#P,\#<�K(+�.*4�F*4�]!.*-TNt�2N!�E'*:�]@'�Gtl*4���"��@'��#%!�,\#<�c!�E'*
�'*4fQ#%�K,$*4��!.*-TVE�#PT'T�*4�c6P�R2�*4�-�',$*4*:eK0k@'��* �KC

_"$ # ¢ D	D ¦
���2/d`j§Ä¥0/ � * �IH�¥
� )��
	 ) ¨+¥0/�� ) � �J¤5¤Æ§ * �?( ¦
� ��¥
� .Ê¥ )*D
DAE'*N�"&'&'���RO�#<� �"!$#%���J�"���{�]@'�GtK*4�G�"�g�5�7O]#%�5�{�"�g!�E'*5*+��*-(+!$#%r�*�6%�],�,�#X,GT����'* @K,/#%�'0J�N�5�;&'&�#<�'0
&'���'(+*-T�@'��*�(4�7686%*-T{*4�������A�5�"&'&�#%�'0KC^��!gfA����a',A,/#%�G#m6P�"��!.�1��
s��E'�k�'*4�N�'*4!gt'@'!g!�E'*4��*
�;��*��'���'*+#<0kE��
tK�k��E'�]�'T ��*+6P�"!$#%���K,\!�E'*4��*+������*:!�E'*4��*_#P,A�'�G6P�"!�!3#X(+*
,3!���@K(+!�@'��*�C=DAE'*:*4�������A�5�;&'&�#<�'0��'*4!�(+���K,/#P,$!�,=�"�
�G��@'�GtK*4�g�"�����"�KT��k�G6%2F#%��#%!$#P�R6m#%94*-TH��*+��*4��*4�K(+*
r�*-(+!.����,��Ff\#<!.EN!�E'*
,��"�F*
Tk#%�F*4�K,d#<�k�S��,A!.E'*s#<�'&'@'!
,$&K��(+*�C=DAE'*
�5�;&'&�#<�'0�f[�k��a),_��,^�>�"6m6%�"f�,4C

�'�����A��@'�GtK*4���"�)*4&l�)(.EK,�(+���F&'@'!�*�������*-��(.E:&K�"!�!.*4��� 6UT�!�E'*�� f
�
������f_E�#X(.E���� f

�
k�6UT����

��� f k�6UT��sE'�"6PT',\�>�k���R6m6����hjY��c�"�KT @'&�T'�"!.*�� f
�
t�2

� f
�! " ! A Y�� f

�! " T$#�| ��}&%('
"*) T J�
+ � A M � + |L6 T�}SM |L6UT�k,� f �! " } Z
� 




#IT�*-(+��*-��,$*-,sfA#%!�Ec!$#%�F*G!�� 0�@K�"���"��!�*4*
(+����r�*4��0k*4�K(+*�C�D\E'*
��*-,/#PT�@K�R6`*4�.����� � #P,s0"#%r�*4�
t]2

� + |L6 T�},Yj|L9�k � |�� + |E6UT/}�}�} � � |�� + |L6 T }�}� � + |L6UTh} V
fA#%!�E � |�� + |L6 T }�}`!.E'*
��@'!�&'@'!:�"�KT�� + |L6�}[!.E'*
fA*+#%0�E]!.*-TV,$@'�q�"��!�E'*:#%�'&'@'!�,s�"��!�E'*�����!�E
��@'!�&'@'!g@'��#%!-C

DAE'*B*4�������g� �"&'&�#%�'05&'���'(+*-T�@'��*F(+���F&'@'!.*-,A!�E'*
�'*-�;��*-,$!g��*+��*4��*4�K(+*Gr�*-(+!��k� � f
�
!���6UT`�"�KTc,$E�#m�>!�,\#%!

�F,$� �R6m6�,$!�*4&{#<�HTk#%��*-(+!$#%���H!�� 6 TdCADAE'*
,$!�*4&H,/#%94*:#P,_&'����&K�k��!$#%���K�R6m6%2V!���!�E'*:��*-,/#PT�@K�R6�*4�������RC �s�"#%�'0
!�EK�"!��>�k�
�N��@'��tl*4�G�"�g*4&K�'(�EK,B!�E'*F�.*+�>*4��*4�K(+* r�*-(+!��k��,:&l�"#%�]!F�"&'&'���RO�#%�5�"!�*+6%2H!��V!.E'*F�5�RO�#%�5�N�"�
!�E'*:*+��*-(+!$#%r�*�6<��,�,4C
D��s��*-,$!��$#P(+!`�sE�#PT'T�*4� @'��#<!+,�#%���K@'*4�K(+*
�"�KTG,$�s���"��*[�76X,3�
!�E'*=#%�K(+��*-��,$*_�"��!�E'*A�'*4!$fA����a',�(4�;&K��(.#%!d2

6%�)(4�7686%2v� �'*4f a�#%�KTH�;�\��(+!$#%r"�"!$#%���H��@'�K(+!$#%���H�����:!�E'*FE�#PT'T�*4�M@'��#%!�,s#P,:@K,3*-TJ(+���Gt�#%��#<�'0c!�E'*G6%�'(4�R6
(.EK�"����(+!�*4�_�"�^������Tk#P�R6�tK��,/#P,A��@'�K(+!$#%���HfA#%!�EH�5,/#%0����"#PT ��@'�K(+!$#%����CgDAE'*
�k@'!�&'@'!��;�^� ,/#%0��F�"#PT{@'��#<!
#P,gfA*+#%0�E�!�*-T t�2�� ; �"@K,�,/#P�"�Nf\#<�KT��"f �>@'�K(+!3#<�k�N#%�V!�E'*s#%�'&'@'!:,$&K��(+*

X |L6�}"Y � |L6u}
	 �

� T 
 ��� k �
�

fA#%!�E��:!�E'*:fA*+#%0�E�!�*-TV,$@'� �"��!.E'*:E�#XT'T�*4�H@'��#%!�,\#%�'&'@'!��"�KT � |L6�}[��,=fA#%�KT��"fj��@'�K(+!$#%���

� |L6u}"Yi*+O'&��ck�� @ ) T J�T�� A 	 6UT�k���T� T 
 F�� Z
� �>!�*4�A*4���.���A�5�"&'&�#%�'0F*-��(.EN��*+��*4��*4�K(+*:r�*-(+!����=#P,g�F(+*4��!�*4�A&K�;#<��!g�"�`�Br������k�'�"#���*40;#<�k� #<�N!.E'*s#<�'&'@'!
,$&K��(+*��l,$*4*:eK0�@'�.*
�'C

new hidden units
to be inserted

maxima

��öæø�òSê¸å
� �  Eî¸õ8öæì)ç$õ8öæá�ã�áLé\õ¸ðSå��ÁöæãSùSá��ÆéHò]ãSïZõ8öæá�ã]î��

D��i��(�E�#%*4r�*w#%���>�k���5�"!$#%���?�"tK��@'!N!.E'*H6%�)(4�R6G�$#P,$aU#%�j!�E'*v,$@'tK,3&K��(+*-,VT�*-,�(+�3#<tl*-T?t]2Q!�E'*Hr��k�����'�"#
��*40"#%���K,=!�E'*\6<�'(4�R6�*4�F&�#%�$#P(4�R6��$#P,$a',�> *4�F& f EK�Rr�*g!��BtK*:(+���F&'@'!�*-T1�>�k�`*-��(.E5,$@'tK,$&K�k(+*�C�����!.E'*g6%�'(4�R6
*4�F&�#%�$#P(4�R6��3#X,3a),�> *4�F& f *+OK(+*4*-T',g�B!�E'��*-,$E'�;6XTu�Z!�E'*4���B�'*4fQE�#PT'T�*4�V@'��#%!AEK��,=!��GtK*_#%�K,$*4��!�*-TuCADAE'*
��@'��tl*4���;��@'��#%!�,g&l*4�g6P�R2�*4��(4�;�NtK*�Tk#m��*4��*4��!A�������Y6P�R2�*4�g!��B6P�R2�*4�-C
D\E'*[f\#<�KT��"fo�>@'�K(+!$#%��� �"�u!�E'*g�'*4fIE�#PT'T�*4�N@'��#%!�#P,�#%��#%!$#P�R6m#%94*-TN!��:tl*�(+*4�]!.*4��*-T5�;!�!�E'*A��*+�>*4�.*4�K(+*

r�*-(+!��k�\�;�KTN!��G*4�K(+���F&K�k,�,g�R6m6�&K�"!�!�*4���K,=�"��!�E'*:!��+�R#%��#<�'0N,$*4!A���R6m6m#%�'0F#%�V!.EK�"!g��*40"#%����C=D��G#%��#%!$#P�R6m#%94*

�[|



!�E'*B����Tk#m# � T��"�`�Ff\#<�KT��"f �>@'�K(+!3#<�k�V!�E'*B�F*-�"�K, r T`Y ��c � f �����+ � A MO6UT  + k���T!Mk�����g*-��(.EVTk#%�F*4�K,/#%���Xs�"��!.E'*N�'*4!dfA���.aV#%�'&'@'!N,$&K��(+* �����F�R6m6�� f &K�"!�!�*4�.�K,�6 + ���R6m68#%�'0w#%�I!�EK�"!G��*40"#%���i�"�.*�(+����&'@'!�*-TuC
DAE'* � T #P,=#%��#%!$#P�R6m#%94*7TJ,$�G!�EK�;!g!�E'*:r7�76<@'*B�"��!�E'*:fA#%�KT��"fQ�>@'�K(+!3#<�k�N����� r T #P,A*-��@K�76 �I|������A*+OZ�;�F&�6%*��Y � Z ����}+C

� TdY ���� k Z r0T \ F

�6<� �

DAE'*g�'*+O'![,3!�*4&B#X,=!��s#%�K,$*4�.!`!�E'*g�'*4fIE�#PT'T�*4�N@'��#%!�,�#<��!��B!�E'*g*+O�#X,3!$#%�'0
�'*4!$fA����a
@K,d#<�'0B!�E'*A���"6m6%�7f\#<�'0
(+���'�'*-(+!$#%���c����@'!$#%�'0F&'�.�)(+*-T�@'��*�C
� CgDAE'*F@'��#%!�,s#%�J!.E'*F��@'!�&'@'!�6X�R2�*4�:0k*4!:!�E'*+#%�
#%�'&'@'!�,��>�.����!�E'*F��@'!.&'@'!�,s�"���R6m6`E�#PT'T�*4�I@'��#<!+,4C
DAEK�"!`��*-�"�K,=!�E'*g��@'!�&'@'!A�"���'*4fQE�#PT'T�*4�V@'��#%!AEK��,=!��
tl*
(+���'�'*-(+!�*-T�fA#%!�EN�R6m6��k@'!�&'@'!A@'��#<!+,4C


ZCgx�r�*4��2B@'��#%!�#%�5!.E'*g�'*4!$f[�k��a
��,�fA*+6m6�E�#PT'T�*4�5@'��#%!�,A��,��k@'!�&'@'!`@'��#%!�,^0�*4!�,�!�E'*g�'*4!$fA����as#%�'&'@'!-C| CA��!=#P,A����6%25�'*-(+*-,.,��"��2F!.�1(+�k�'�'*-(+!�(+�]�k&K*4���"!3#<rk*:@'��#<!+,A�"��Tk#m��*4��*4��!`6P�R2�*4��,�C �_��#%!�,g�"�.*�(+����&K*4� �
�"!$#%r�*=#m��!�E'*+#%�`��*40;#<�k�K,��"�u#%�]!.*4��*-,$!`�"r�*4�36X�;&1,d#<0k��#8e�(4�;�]!$6%2�C � �'*4fiE�#PT'T�*4�N@'��#%!`!��BtK*A#%�K,$*4��!.*-T
0�*4!�,_#%�'&'@'!F(+���'�'*-(+!$#%���K,s������� �7686A&'��*4rk#<�k@K,/6%2H#%�K,$*4��!�*-TwE�#PT'T�*4�J6P�R2�*4�
@'��#%!�,�#m�\!.E'*F�"r�*4�$6P�"&
(+���F&'@'!�*-T ��,`(+�k����*+6P�"!$#%���N(+�]*
	N(.#<*4��!AtK*4!$fA*4*4�5!$fA�:fA#%�KT��"fU�>@'�K(+!$#%���K, X � �;�KT X J �"r�*4�=!�E'*!����R#%��#%�'05,$*4!g*+OK(+*4*-T',:�B!�E'��*-,$E'�;6XT��

> �  J Y � �T�� A ~ X � |E6UT/} X J |E6UT/}��� �T � A X � |L6 T } F � �T�� A X J |L6 T } F $ � Z
_"$�A Ñ=¦f§�/ * / *21 � H�
 ) ��� * ¤ ) ¦5¥ )�� � / � �2)c* � §
� ) ¦f¤
���"���;�F*4!�*4��,u�;���sE�#PT'T�*4�F@'��#%!`fgE�#P(.EFEK�Rr�*`!.��tl*g��&'!$#%�G#%94*-TF�"�.*[!.E'*[fA*+#%0�E�!�r�*-(+!������"�K!�E'*g,/#%0����"#PT
��@'�K(+!$#%�����;�KTG!�E'*g�F*-�;�5�"�KTG���kTk#8#Krk*-(+!����`�;��!�E'*gf\#<�KT��"fo�>@'�K(+!$#%����C=DAE'*4��*��"�.*[!$fA�:��&'!$#%�G#%9-�"!3#<�k�
��tUK$*-(+!$#%r�*-,�4:��#%��,$!B!�� �G#%��#<�1#<94*N!.E'*F��*-,/#PT�@K�R6=6<�'(4�R6`*4�F&�#%�$#P(4�R6g�$#P,$a{#%�v!�E'*FTk#m��*4��*4��!
��*40"#%���K,B�"�KT
,$*-(+���KTk6%2J!.� eK�'*F!�@'�'*F!�E'*�fA#%�KT��7f?��@'�K(+!$#%���K,G�"�KTH!.�V�-rk�"#PTV�"r�*4�36X�;&'&�#<�'0ctK*4!$fA*4*4�J!�E'*F�.*40"#%���K,
�"����6P�R2�*4�-C`D\E'*:@'��#<!+,A�"���GE�#PT'T�*4�{6X�R2�*4�AEK�Rr�*:!��F,$�;6<rk*�Tk#m��*4��*4��!g!���,$a',=��*4&'��*-,$*4��!�*-T t�2�Tk#m��*4��*4��!
��*40"#%���K,[#<�c!�E'*:#%�'&'@'!:,$&K��(+*�C
D\E'*
fA*+#%0�E]!:rk*-(+!����s�"�`!�E'*F,/#%0��F�"#PT{��@'�K(+!$#%���H�"�[!�E'*�����!�EH@'��#%!:�"�[��E�#XT'T�*4�w6P�R2�*4�g#P,s!��+�R#%�'*-T

!�� �5�RO�#%�G#%94*�!.E'*1(+�"r"�"�$#P�"�K(+* e�f tK*4!$fA*4*4�H!�E'*
��@'!.&'@'! X f �"�`!�E'*BE�#XT'T�*4�M@'��#%!
�"�KTN!.E'*��.*-,/#PT�@K�R6*4�����k�[t�2V�G0��+��Tk#%*4�]!g&'�.�)(+*-T�@'��*B@K,/#%�'0 �g@�#P(.a]&'�.��&�C[D\E'*
(+�7r"�"�$#P�"�K(+*�#X,_0"#%r�*4�Nt�2

e�f Y %�' "*)
T J�

� � A M e f  � M 8 � �RO
fA#%!�E

e�f  � Y � �T � A X f |L6 T�} � � |E6UT/}%k�� X f � � }� %�' "*)
T J� � A � �T�� A � � |L6 T�} F

�"�KT���!�E'*5��@'�GtK*4�F�;��!��+�R#%��#<�'0w&K�"!�!�*4���K,�CJDAEK�"!B#P,F!�E'*N,��"��*V��,�#<�I!.E'*V(4��,�(4��T�*V(+���.��*+6P�"!$#%���
�R6%0����3#<!.E'�VC`DAE'*:0��+��Tk#%*4�]!�,=!�� (�EK�"�'0k*�!�E'* \ ��!�E5*+6%*4�F*4��!s�"��!�E'* ����!.E5E�#PT'T�*4�H@'��#%!�,AfA*+#%0�E]!_r�*-(+!����� f �"��*:0"#%r�*4�ct]2 � e�f� � f  � Y �� T � A �

� e f� X f |L6UTh}
� X f |E6UT/}� � f  �

�
� �



�'�k�g!�E'*:!����7#<��#%�'0N�"��!�E'*:&K�"�+�"�F*4!�*4��,\�"��!.E'*
fA#%�KT��"fQ��@'�K(+!$#%���H!�E'*:!$f[����&'!$#%�G#%9-�"!$#%���c��tUK$*-(+!$#%r�*-,
EK�Rr�*:!��GtK*G(+���F&l��@'�KT�*-TuC �w*
@K,$*:!�E'*s��@'�K(+!$#%���K�R6`�MfgE�#P(.EVEK��,A!.��tl*
�5�7O]#%�G#%94*-TuC

CfY � � f � A e�f� � � Af � A � �+ � f ! A MO> f  + M T�R 8 �5�RO
fA#%!�E > f  + Y � �T � A X f |L6 T�} X + |L6 T�}`k�� X f X +� � �T � A Z

X f |L6 T }`k X f \
F Z

X + |L6 T }`k X + \
F

�"�KT�_p!�E'*F��@'��tl*4�
�"�A@'��#%!�,�#<�K,3*4��!�*-TuC5D\E'*F�'���G#%�K�"!��k�:�5�RO�#<�1#<94*-,B!�E'*F(+�"r7�;�$#P�"�K(+*F6m#%a�*5�;tK�"r�*
�"�KTM!�E'*VT�*4�'�k�G#%�K�"!����F�1#<��#%�G#%94*-, !�E'*V(+�k����*+6P�"!$#%���Itl*4!dfA*4*4�I!�E'*N�k@'!�&'@'!�,B�"�:!�E'*NE�#PT'T�*4�I6P�R2�*4�
@'��#%!�,4C`D\EK�"!��Rr��"#PT',=!�EK�"!A!�E'*:fA#%�KT��"fQ��@'�K(+!$#%���K,_tK*-(+���F*:�"r�*4�36X�;&'&�#<�'0N�"�KT 0�@K�;���"��!�*4*-,=!�EK�"!A!�E'*
@'��#%!�,_�"�[�GE�#PT'T�*4�H6P�R2�*4��T��N�G6%�'(4�R6��3#X,3aN�G#%��#<�1#<9-�;!$#%���c#<�JTk#m��*4��*4��!���*40;#<�k�K,g�"��!�E'*�#<�'&'@'!
,3&K��(+*�C
DAE'*:�5�7O]#%�G#%9-�"!$#%���c�"� C #P,sT����'*:t]2 �F,/#%�F&�6%*
0��+��Tk#%*4�]!��k,�(+*4�]!AfA#%!�Ec��*-,$&l*-(+!g!��G!�E'*:&K�"���;�F*4!�*4��,� f  � �"�KT � f  � �"��!�E'*:fA#%�KT��"f �>@'�K(+!$#%����C� C� � f  � Y �� T � A �

� C� 9WT  f � 9WT  f� � f  �
�

� C� � f  � Y �� T�� A �
� C� 9[T  f � 9WT  f� � f  � �

DAE'*=@'&�T'�"!�*=�"�'f[*+#%0�E�!�,��;�KTsfA#%�KT��7fw��@'�K(+!$#%���
&K�"�+�"�F*4!�*4��,�#X,�T����'*A,/#%��@�6%!��;�'*4��@K,/6%2�C`DAE'*�!��+�R#%��#<�'0
�"�`�GE�#PT'T�*4�c6X�R2�*4�s,$!���&K,^#m��C?#P,g,$!+�"0��K�"��!A�����R��!�*4�g�G�5�RO�#%�5�R6���@'�GtK*4�g�;��*4&l�)(.EK,4C
_"$�_ � � D�) ¦0/a` )+* ¥f§�- J ) ¤ F,-¸¥f¤�§ * ��� /â¤5¨%F�¤5¤ / � *
DAE'*G&K*4�3�>���.�5�"�K(+*G�"�`!�E'*FD � �g��z � �R6%0��k�$#%!�E'��EK�k,stK*4*4�J*4r"�R6%@K�"!�*-Tc�����:�F��@'�GtK*4�:�"�[Tk# 	�(+@�6%!
tK*4�K(.E'�5�"�.a),4�l��,AfA*+6m6�(.6P��,�,/#me�(4�"!$#%���J��,[�>@'�K(+!$#%���H�"&'&'���RO�#<� �"!$#%���N!���,3a),4C

�������
	 ����
����������������������� �!��"��� ���#�$ %�&�����'����� �(�)�����'�+*-,.�0/'�)�1 324
5 &,6��78���:9
DAE'*-,$*_tK*4�K(.E'�5�"��a',`�"�.*[@K,3*-TGtK*-(4�"@K,3*�!�E'*42F�"�.*\Tk# 	�(+@�6%!A!���,3a),4�"!.E'*421�;��*g,/#%�F&�6%*�!��:rk#P,$@K�R6m#%94*
�"�KT
!�E'*G��@K�R6m#%!$2V�"�[Tk#m��*4��*4��!��'*4!$fA����aN,$�"6%@'!$#%���K,:(4�;�VtK*F(+����&K�"��*-TNt�2Nrk#X,3@K�R6�#%�K,$&K*-(+!$#%����C:DAE'*FDAfA�
��&�#%���R6P,���6P��,�,/#me�(4�"!3#<�k�v!��k,$aJ~���� � � ��#P,�!�� 6%*-�"���J!��VTk#P,�(+�3#<�1#<�K�;!�*NtK*4!$fA*4*4�H!dfA�V,$*4!+,s�"�[!��+�R#%��#<�'0
&K�;#<��!�,�fgE�#P(�EB6m#%*g���:!$fA��Tk#P,$!$#%�K(+!`,$&�#%���R6P,�#%�G!�E'*�O���2:&�6P�"�'*�C�DAE'*-,$*g,$&�#%���R6P,�(+�"#m6'!�E'��*4*=!$#%�F*-,��;����@'�KT
!�E'*A���$#%0"#%�5�;�KT��;����@'�KTB���'*��"�'�k!�E'*4�-C�D\E'*\D\f[�
D\fA#%�5��&�#%���76X,\��6P��,�,/#me�(4�"!3#<�k�5!��k,$aF~��"���j����t��'EK��,
tK*4*4�MT�*-,/#%0��'*-TH!��N,$E'�"f !.E'*�&l*4�$�������5�"�K(+*G�"�`!.E'*5�����]ygz &'�$#%�K(.#%&�6%*5��*-�768#%94*-THf\#<!.EvD � �g��z � C
��!s#P,B,/#%�G#m6X�;�
!�� !�E'*FDAfA�V��&�#%���76X,���6P��,.,/#me�(4�"!$#%���J!��k,$a��u,$*4*BeK0�@'��* 
 C
�'�k��!�E'*G*4r"�R6%@K�"!$#%���J�"�A!�E'*
�[��,.(4��T�* �`������*+6P�"!3#<�k�v�R6%0����$#%!�E'��!.E'*F���$#%0"#%�K�R6A&'����0����;���"�s�KC��l�"E�6%�5�"�J�"�KTM�`E'�3#X,3!$#P�"� �u*4t�#%*4��*
fg��,�@K,$*-TuC����BeK0�@'��*-, ' !.E'*\T�*-(.#P,/#%������*40"#%���K,��"��*[,3E'�7f_��C��/�F�R6m6Z(4��,3*-,�!�E'*A�'*4!$fA����a',��"��*=!����R#%�'*-TB!��
(.6P��,�,/#m��2G!�E'*A!����R#%��#%�'0�,$*4!�f\#<!.E'��@'!`*4���.����,4C��'����!�E'*AeK��,3!�*+OZ�"��&�6<*_!�E'*A��@K(.EGtK*4!�!.*4�`0�*4�'*4���768#%9-�"!3#<�k�
�"�gD � �_��z � #%�v(+�k�F&K�"�$#P,$���H!��c� � �'�g��y?#P,���t]rk#%��@K,/6%2�CG�'���s!�E'*F,$*-(+���KTH*+OK�"�F&�6%*���,$*4*BeK0�@'��*
� #<!s#P,:,$E'�"fg�c!�EK�"!B� � �'�g��y (4�"�H�'��!:,$�"6%r�*G!�E'*
!+��,$aNtK*-(4�;@K,$*F�"�`!�E'*B�G@'!�@K�R6`Tk#X,3!�@'��tK�"�K(+*-,s�"�
!�E'*:E�#PT'T�*4�H@'��#%!�,4CADAE'*s#%�K,$*4��!$#%���c�"��E�#PT'T�*4�c@'��#<!+,gfgE�#P(.EN#%�K(+��*-��,3*
!�E'*
(4�"&K�k(.#<!$2 �"��!�E'*:�'*4!$f[�k��a

� �



0"6%��tK�R6m6%2I#%�Q!�E'*{#<�'&'@'!V,3&K��(+*J��,FT����'*HfA#%!�EU!�E'*J�[�k,�(4��T�*J�=������*+6P�"!$#%��� � 6%0��k�$#%!�E'�b6%*-��T', !.�v�
�G@K(�EME�#%0�E'*4�F�'*4!$fA����aJ(4�"&K��(.#%!$2JfgE�#P(.EJ#P,G�'�k!���T'�"&'!.*-TJ!��H!�E'* ��*40"#%���K,BfA#%!�EITk#m��*4��*4�]!F,��;�F&�6%*
����*-��@'*4�K(.#%*-,4C

-8

-6

-4

-2

0

2

4

6

8

-6 -4 -2 0 2 4 6
-8

-6

-4

-2

0

2

4

6

8

-8 -6 -4 -2 0 2 4 6 8

��öæø�òSê¸å � � � ê@çMöæã'öæã]øOî¸åZõ�éHá�êJõ¸ðSå � ��ápô'ó'öæê@çMäæî�úEê¸á �'äæåZì � äæå@éHõ �Uç$ã]ùOõ¸ð]å � ��á � ��öæãrô'ó'öæê@çMäæî�úEê¸á �'äæåZì �Hê8öæø�ð'õ � �

��öæø�ò]ê¸å�� � ô'áLäæòSõ8öæá�ãSîÙá$éEõ¸ðSå � ��áÎô'ó2öæê@çZäæî�ú ê¸á �2äæåZì � äæåâéHõÊü�þ:ôSü��:íhç$ã]ùrê8öæø�ð'õ � þÊü�� �=þ��

DAE'*V,$�;6<@'!3#<�k�i�"��!.E'*VD � �_��z � �R6%0����3#<!.E'� Tk#P,$!$#%�'0�@�#P,$E'*-, fA*+6m6\tl*4!$f[*4*4�U!�E'*N!$fA�N#%�]!.*4��!$fA#%�'*-T
,$&�#%���R6P,4C=DAE'*A�'*4!dfA���.a
,$!���@K(+!�@'�.*`��* �K*-(+!�,�!$fA�:T����5�R#%�K,��"�K*+O'&K*4��!3#X,3*��]!.E'*[@'&'&l*4�[�"�KT�6%�"fA*4��,$&�#%���76X,
(4�R6m6%*-TJ!+��,$a � �"�KTH!���,3a 
'��,3*4*
eK0k@'��*5�'CFDAE'*�0���*42V� �"��a�*-THE�#PT'T�*4�M@'��#%!�,:EK�Rr�*5�;�V#%��!�*4���F*-Tk#P�"!.*
�"!�!.*4�]!$#%��� �"��*-�stK*4!$fA*4*4�F!��k,$a � �"�KTG!���,3a�
ZC��^6P��(�a �"�KTGfgE�#%!�*s�5�"��ak*-T
E�#PT'T�*4�N@'��#%!�,A�"��*=���)(+@K,3*-T
*+OK(.6<@K,d#<rk*+6<2I�k�v!�E'*V(+�k����*-,$&l���KTk#%�'0J!���,$auC � ,G(4�"�ItK*N,$*4*4�M������� !.E'*5��@'�GtK*4�F�"�gE�#PT'T�*4�i@'��#%!�,
!�E'*s6%�"fA*4�[&K�;��!`�"��!�E'*
DAfA� ��DAfA#%���$��&�#%���R6P,4�)#hC�*�C�!���,$a 
'�k#X,\�F����*:Tk# 	�(+@�6%!�!��F,$�;6<rk*�tl*-(4�"@K,$*
�;��!�E'*
�'������,$2��F�F*4!.�$#P(:&K�"!�!.*4����Tk#P,$!.�$#%t'@'!$#%����C

� 




��öæø�ò]ê¸å � � ô'áLäæòSõ8öæá�ãSîÙá$éEõ¸ðSå � ��á � ��öæãrô'ó2öæê@çZäæî�ú ê¸á �2äæåZì � äæåâéHõ ü�þ:ôSü(�:í�ç$ã]ùrê8öæø�ð'õ � þÊü�� �=þ��

��������� ���  �,:/'� �� �� �����������$7 �0/'�)�1 � ����9��
DAE'*�eK0�@'��*-, � � � � 
G,$E'�"f ,$�"6%@'!$#%���K,_�"��!�E'*
D � �g��z � �R6%0����$#%!�E'�Y������Tk#m��*4��*4��!A��@'�K(+!$#%���S�"&'&'�.�-O��
#%�5�"!$#%���I!+��,$a',4CvDAE'* eK�+,$!F!���,3aJfg��,BtK*4*4�i@K,3*-TI��,GtK*4�K(.E'�5�"�.avt�2	�_fg�"�'0I~
������
k� | �A�����G!�E'*
���.�0K$*-(+!$#%��� ��@'��,3@�#<!��u*-�"����#%�'0V�R6%0����3#<!.E'���"�KTN�A��(.a �^����&K�"0]�;!$#%����C�DAE'*:��@'�K(+!$#%���V!.��tl*��"&'&'�.�-O��
#%�5�"!�*-T�#P,

� |L6dVt9'}`Y �0Z ��| �0Z | �6T 
 � ,d#<�u| �[| |L6 k 
 } F }"
 ��� ,/#%��| ' 9Z}�} Z
DAE'*g!.���R#%��#%�'01,3*4![(+����!��R#%�K,�!.E'*g��@'�K(+!$#%��� r7�R6%@'*-,^�>�.��� 
 
���~��UV � �!��@'��#m�>���.� Tk#P,$!��3#<t'@'!.*-T�6dV�9�r7�R6%@'*-,4C
DAE'*
�"&'&'�.�-O�#%�5�"!$#%���H��(.E�#<*4rk*-TNt�2�D � �g��z � #X,\r�*4��2 &'��*-(.#P,$*F��,g,$E'�"fg�N�"!AeK0�@'�.* � �'C
D\E'*��'*+O'!:!$fA�5tl*4�K(�E'�5�;��a),�EK�Rr�*GtK*4*4�J@K,$*-TWt]2H�'���"�'aw���G#%*EK3�H~<���G#P���"��������!.E'*F*4r7�R6%@K�"!3#<�k�

�"��!.E'* ���"�KT�*4�F����#%@'� ,$2',$!�*4�cCvDAE'*-,$*N!+��,$av�"�.*NEK�"��Tw!��J�"&'&'���RO]#%�5�;!�*NtK*-(4�"@K,3*N!�E'* �>@'�K(+!3#<�k�
#P,B�F�],$!$6%2Hr�*4��2J,$�;�>!G�"�KTJ�k��6<2M�"!�,$�k�F*F&�6P��(+*-,G�"��*Frk*4��2J,$!������'0H(�EK�;�K(+*-,4CVDAE'*42v�;��*Fr�*4��2HfA*+6m6
,$@�#%!�*-TH!.�V,$E'�"f !�E'*G0��]�'Tc&K*4�$������� �"�K(+*F�"�A!�E'*FD � �_��z � �R6%0����$#%!�E'��tl*-(4�"@K,$* !�E'*F(4�"&K��(.#%!$2V�"�
!�E'*G,$*4!��;�`�5�"&'&�#%�'0N��@�6%*-,sEK��,_!��5tl*Gr�*4��2VTk#m��*4��*4�]!s!��N��(.E�#<*4rk*1�16%�"f @'&'&l*4�:tK��@'�KTc�"�`!�E'*G�$#P,$a
�"�KT ,$�"6%@'!$#%���K,=fA#%!�E 0����)TG0k*4�'*4���R6m#%9-�"!$#%����CADAE'*�!.���R#%��#%�'01,3*4![(+����!��R#%�K,^#%�5tl��!�EN(4��,$*-, � � �s&K�"!.!�*4���
6%2�#%�'05�;!`!�E'*s�'�)T�*-,=�"��� 
 �RO 
 ��6X�;!�!$#P(+*�C � 6X,3�
#%� !�E'*-,$*s*+OZ�;�F&�6%*-,A!�E'*:,$�"6%@'!$#%���K,=�"��!�E'*:D � �_��z �
�R6%0����3#<!.E'���"��*:r�*4�.25&'��*-(.#P,$*G,$E'�"fA#%�'05!.E'*
��T�r7�"��!��"0k*-,`�;��!�E'*G�����]ygz�&'�$#%�K(.#%&�6%*�C

� �j����
��4� ���������
DAE'*B@'&'&K*4�stK��@'�KTc�"��!�E'*
�3#X,3a #X,s�G&'���ktK�"t�#m68#%!$2V��*-��,$@'��*GT�*-,�(+�$#%t�#%�'0N!�E'*
fA����,3!\(4�k,$*
��*-�768#%9-�"!3#<�k�
�"��� 6%*-�"�.��#<�'0w�5��(.E�#<�'* ��*-,$@�6%!$#%�'0c������� �;�vx`ygz tK�k,$*-TH6%*-�"�.��#<�'0w&'���)(+*-,.,4C ��!FT�*4&K*4�KT',G�k�J!�E'*
��@'��tl*4�
�"�g*+OK�"�F&�6%*-,4��!�E'*F&'�.��t�6%*4� !��ctK*5,$�;6<rk*-TH#%!�,$*+6m���"�KTw*-,$&K*-(.#P�R6m6%2M���J!�E'*5,3*4!
�"�A&K�],�,d#<t�6%*
�5�"&'&�#%�'0:��@�6%*-,^fgE�#P(�E5(4�;�
tK*_��*-�R6m#%94*-TGt]2B!�E'*=6%*-�"����#%�'0
�5�k(�E�#%�'*�C�DAE'*g(+@'��r�*A�"�K!�E'*A@'&'&l*4�`tK�k@'�KT
�"r�*4�
!.E'*5(4�"&K��(.#%!$2HEK��,B�G#%��#<�G@'�b�"�KTw!�EK�"!:�G#%��#%�G@'�b���'*G#P,�6%�]�ka�#%�'0c�>�k�:#m�����'*5(+�k�K,$!���@K(+!�,B�
6%*-�"����#%�'0 �5��(.E�#<�'*�C=DAE'*
�"��!A�"��*4�'0;#<�'*4*4�3#<�'0 #P,A!.���.*-,$!��$#P(+!A!�E'*
,$*4!g�;�V&K�],�,d#<t�6%*G�5�"&'&�#%�'0F�.@�6<*-,\���

��'



-8

-6

-4

-2

0

2

4

6

8

-8 -6 -4 -2 0 2 4 6 8

"test2.plot"

Task 1

Task 2

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

98762 3 4 51 2
4

��öæø�òSê¸å � � þJõ¸õ¸åZã'õ8öæá�ã�çLî¸î8öæø�ã]ìpå�ã'õÙá$é�õ¸ðSåÙð'öæùSù]åZã�òSã2öæõ¸î:õ¸áOù2öyx³åZê¸åZã'õ:õ@çLî��'îZû1õ@çLî�� � �Jð'öæõ¸å)çLãSùÏõ@ç$î�� % �'ä çLï �5û�äIöæø�ð'õ
çLãSùrù}çLê��)ø�ê¸å��Oê¸å��}åZïZõ�öæã'õ¸åZê¸ìpåZù'ö çLõ¸åÞçLõ¸õ¸åZã'õ8öæá�ã�çLê¸å$ç$îZû]äæåâéHõÊð2öæùSùSåZã�ä ç���åZê � û5ê8öæø�ð'õUð'öæù]ùSåZãrä ç���åZê % �
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