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�.�B�2 �x�m�p�Q�` �#�2�b�+�?�`�B�2�#�2�M�2 ���F�i�B�p�B�i� �i �/�2�` �Z�m�2�H�H�2 �B�b�i �p�2�`�;�H�B�+�?�2�M �x�m�` �x�m�p�Q�` �#�2�M�m�i�x�i�2�M �Z�m�2�H�H�2

�K�B�iA ���H�i= 5;1�J�"�[ �(�6�º�`�k�j�) �K�2�?�` ���H�b �R�k �J���H �?�º�?�2�`�X �.�B�2 �?�º�?�2�`�2 �A�M�i�2�M�b�B�i� �i �2�`�H���m�#�i �2�b�-

�/�2�M �a�i�`���?�H�m�M�;�b�F�2�;�2�H �/�2�` �Z�m�2�H�H�2 �x�m �p�2�`�F�H�2�B�M�2�`�M �m�M�/ �;�H�2�B�+�?�x�2�B�i�B�; � �?�M�H�B�+�?�2 �S�?�Q�i�Q�M�2�M�`���i�2�M

�#�2�B�x�m�#�2�?���H�i�2�M�X �.�B�2�b�2 �o�2�`�F�H�2�B�M�2�`�m�M�; �/�2�` �#�2�b�i�`���?�H�i�2�M �6�H� �+�?�2 �;�2�b�+�?�B�2�?�i �K�B�i�?�B�H�7�2 �p�Q�M �E�Q�H�H�B�@

�K���i�Q�`�2�M�X �.�B�2�b �b�B�M�/ �?�B�2�` ���H�m�K�B�M�B�m�K�T�H���i�i�2�M�- �r�2�H�+�?�2 �p�Q�` �/�2�` �¹�z�M�m�M�; �/�2�` �Z�m�2�H�H�?���H�i�2�`�m�M�;

�#�2�7�2�b�i�B�;�i �r�2�`�/�2�M �F�º�M�M�2�M�X �.�m�`�+�? �2�B�M�2 �x�v�H�B�M�/�2�`�7�º�`�K�B�;�2 �¹�z�M�m�M�; �B�K �E�Q�H�H�B�K���i�Q�` �F���M�M

�/���M�M �a�i�`���?�H�m�M�; �B�M �_�B�+�?�i�m�M�; �.�2�i�2�F�i�Q�` �;�2�H���M�;�2�M�X �.�B�2 �>�º�?�2 �m�M�/ �/�B�2 �"�`�2�B�i�2 �/�2�` �¹�z�M�m�M�;
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�R�3 �9 �Z�m�2�H�H�@�*�?���`���F�i�2�`�B�b�i�B�F

�#�2�2�B�M�~�m�b�b�2�M �/�B�2 �a�i�`���?�H�B�M�i�2�M�b�B�i� �i �B�M �_�B�+�?�i�m�M�; �/�2�b �.�2�i�2�F�i�Q�`�b�- �b�Q�r�B�2 �/�B�2 ���m�7�r�2�B�i�m�M�; �/�2�`

�a�i�`���?�H�2�M�X �.�2�` �?�B�2�` �#�2�M�m�i�x�i�2 �E�Q�H�H�B�K���i�Q�` �?���i �2�B�M�2�M �_���/�B�m�b �p�Q�Mr = 4 �K�K�m�M�/ �2�B�M�2 �>�º�?�2

�p�Q�Mh = 12 �K�K �m�M�/ �B�b�i �M�2�#�2�M �/�2�` �Z�m�2�H�H�?���H�i�2�`�m�M�; �m�M�/ �x�r�2�B �r�2�B�i�2�`�2�M �E�Q�H�H�B�K���i�Q�`�2�M �B�M

���#�#�B�H�/�m�M�; �9�X�R �/���`�;�2�b�i�2�H�H�i�X �q�2�H�+�?�2�M �1�B�M�~�m�b�b �/�B�2�b �7�C�` �/�B�2 �A�M�i�2�M�b�B�i� �i�b�p�2�`�i�2�B�H�m�M�; �?���i�- �B�b�i

�B�M ���#�b�+�?�M�B�i�i �9�X�j �#�2�b�+�?�`�B�2�#�2�M�X

���#�#�B�H�/�m�M�; �9�X�R�, �6�Q�i�Q �/�2�` �Z�m�2�H�H�?���H�i�2�`�m�M�; �m�M�/ �/�`�2�B �p�2�`�b�+�?�B�2�/�2�M�2�M �E�Q�H�H�B�K���i�Q�`�2�M�X
�E�Q�H�H�B�K���i�Q�` �R�,r = 4 �K�K�-h = 12 �K�K
�E�Q�H�H�B�K���i�Q�` �k�,r = 4 �K�K�-h = 10 �K�K
�E�Q�H�H�B�K���i�Q�` �j�,r = 4 �K�K�-h = 5 �K�K

�9�X�j �J�2�b�b�m�M�; �/�2�` �A�M�i�2�M�b�B�i� �i�b�p�2�`�i�2�B�H�m�M�; �/�2�` �Z�m�2�H�H�2

0 200 400 600 800 1000
Chip-Spalte

100

200

C
hi

p-
Z

ei
le

10 2

10 1

10 0

R
at

e 
(m

in
1
)

���#�#�B�H�/�m�M�; �9�X�k�,�.���`�b�i�2�H�H�m�M�; �/�2�b �S�`�Q�}�H�b �/�2�`�8�8�6�2�@�Z�m�2�H�H�2 �K�B�i �E�Q�H�H�B�K���i�Q�` �B�M �2�B�M�2�K ���#�b�i���M�/
�p�Q�M(29;00� 0;06)�K�K ���m�7�;�2�M�Q�K�K�2�M �K�B�i �2�B�M�2�K �#���#�v�@�J�P�a�a �*�?�B�T�X �w�m
�2�`�F�2�M�M�2�M �B�b�i �/�B�2 �`�m�M�/�2 �A�M�i�2�M�b�B�i� �i�b�p�2�`�i�2�B�H�m�M�;�- �r�Q�#�2�B �/�2�` �J�B�i�i�2�H�T�m�M�F�i
���m�=�2�`�?���H�# �/�2�b �/�2�i�2�F�i�B�2�`�i�2�M �"�2�`�2�B�+�?�b �H�B�2�;�i�X



�9 �Z�m�2�H�H�@�*�?���`���F�i�2�`�B�b�i�B�F �R�N

�L���+�? �:�H�2�B�+�?�m�M�; �k�X�R �B�b�i �/�2�` ���M�Q�/�2�M�b�i�`�Q�K �M�B�+�?�i �M�m�` �T�`�Q�T�Q�`�i�B�Q�M���H �x�m�K �:���B�MG�- �b�Q�M�/�2�`�M

�2�#�2�M�7���H�H�b �T�`�Q�T�Q�`�i�B�Q�M���H �x�m�` �_���i�2n�- �K�B�i �/�2�` �T�`�B�K� �`�2 �A�Q�M�B�b���i�B�Q�M�2�M �B�K �:���b �b�i���i�i�}�M�@

�/�2�M�X �.�B�2�b�2 �_���i�2n �r�B�2�/�2�`�m�K �?� �M�;�i �/���K�B�i �x�m�b���K�K�2�M�- �r�B�2 �p�B�2�H�2 �S�?�Q�i�Q�M�2�M �B�K ���F�i�B�p�2�M

�o�Q�H�m�K�2�M �/�2�` �E���K�K�2�` ���#�b�Q�`�#�B�2�`�i �r�2�`�/�2�M�- �r���b �p�Q�M �/�2�` �E���K�K�2�`�;�2�Q�K�2�i�`�B�2 �/�2�` �S�?�Q�i�Q�M�@

���#�b�Q�`�T�i�B�Q�M�b�r���?�`�b�+�?�2�B�M�H�B�+�?�F�2�B�i �m�M�/ �/�2�K ���#�b�i�`���?�H�p�2�`�?���H�i�2�M �/�2�` �Z�m�2�H�H�2 ���#�?� �M�;�i�X

�l�K �/���b ���#�b�i�`���?�H�p�2�`�?���H�i�2�M �/�2�` �#�2�M�m�i�x�i�2�M�8�8�6�2�@�Z�m�2�H�H�2 �b���K�i �E�Q�H�H�B�K���i�Q�` �+�?���`���F�i�2�`�B�b�B�2�`�2�M

�x�m �F�º�M�M�2�M�- �r�m�`�/�2 �2�B�M �Z�m�2�H�H�T�`�Q�}�H �K�B�i�?�B�H�7�2 �2�B�M�2�b �a�B�H�B�x�B�m�K�@�.�2�i�2�F�i�Q�`�b ���m�7�;�2�M�Q�K�K�2�M�X �"�2�B

�/�2�K �#�2�M�m�i�x�i�2�M �.�2�i�2�F�i�Q�` �?���M�/�2�H�i�2 �2�b �b�B�+�? �m�K �2�B�M�2 �F�H�2�B�M�2�`�2 �o�2�`�b�B�Q�M �/�2�b�J�Q�M�Q�H�B�i�?�B�+

�a�i�B�i�+�?�2�/�a�2�M�b�Q�` �U�J�P�a�a�V�- �/�2�K �b�Q�;�2�M���M�M�i�2�M�#���#�v�@�J�P�a�a�X �J�P�a�a�@�.�2�i�2�F�i�Q�`�2�M �b�Q�H�H�2�M ���H�b

�h�2�B�H �/�2�b �w�m�F�C�M�7�i�B�;�2�M�A�M�M�2�`�h� �̀��+�F�B�M�;�a�v�b�i�2�K�@�j�U�A�h�a�j�V�x�m�` �o�2�`�#�2�b�b�2�`�m�M�; �/�2�b�� �G��� �̀;�2

�A�Q�M�* �Q�H�H�B�/�2�`�1�t�T�2�`�B�K�2�M�i �U���G�A�*�1�V�.�2�i�2�F�i�Q�`�b �#�2�B�i�`���;�2�M�X

�C�2�/�2�` �J�P�a�a�@�.�2�i�2�F�i�Q�` �#�2�b�i�2�?�i ���m�b �x�2�?�M �1�B�M�?�2�B�i�2�M�- �r�2�H�+�?�2 �D�2�r�2�B�H�b ���m�b ���+�?�i �2�B�M�x�2�H�M�2�M

�.�2�i�2�F�i�Q�`�@�J���i�`�B�x�2�M �#�2�b�i�2�?�2�M �(�>�Q�M�k�j�)�X �A�K �:�2�;�2�M�b���i�x �/���x�m �#�2�b�i�2�?�2�M �#���#�v�@�J�P�a�a �.�2�i�2�F�@

�i�Q�`�2�M �H�2�/�B�;�H�B�+�? ���m�b �2�B�M�2�` �1�B�M�?�2�B�i �¨ ���+�?�i �.�2�i�2�F�i�Q�`�@�J���i�`�B�x�2�M �(�h�B�H�k�9�)�X �1�b �;�B�#�i �x�r�2�B ���`�i�2�M

�p�Q�M �S�B�t�2�H�@�J���i�`�B�x�2�M�- �r�2�H�+�?�2 ���m�7 �J�P�a�a �m�M�/ �#���#�v�@�J�P�a�a �p�2�`�#���m�i �b�B�M�/�X �.�B�2�b�2 �#�2�b�i�2�?�2�M

�2�M�i�r�2�/�2�` ���m�b256� 256�S�B�t�2�H�M �K�B�i �2�B�M�2�` �:�`�º�=�2 �p�Q�M22;5�’�K �Q�/�2�` ���m�b320� 320�S�B�t�2�H�M

�K�B�i �2�B�M�2�` �:�`�º�=�2 �p�Q�M18�’�K �(�>�Q�M�k�j�)�X �w�m�K �w�2�B�i�T�m�M�F�i �/�2�` ���m�7�M���?�K�2 �/�2�b �Z�m�2�H�H�T�`�Q�}�H�b

�r�m�`�/�2 �B�M �J�C�M�b�i�2�` �2�B�M�2 �#���#�v�@�J�P�a�a�@�1�B�M�?�2�B�i �;�2�i�2�b�i�2�i�- �/�2�b�b�2�M320� 320�@�*�?�B�T �M�m�` �i�2�B�H�@

�r�2�B�b�2 ���m�b�;�2�H�2�b�2�M �r�2�`�/�2�M �F�Q�M�M�i�2�X �.�2�b�?���H�# �r�m�`�/�2 �/���b �Z�m�2�H�H�T�`�Q�}�H ���m�b�b�+�?�H�B�2�=�H�B�+�? �K�B�i �p�B�2�`

�M�2�#�2�M�2�B�M���M�/�2�`�H�B�2�;�2�M�/�2�M256� 256�@�*�?�B�T�b �/�m�`�+�?�;�2�7�C�?�`�i�X �.�B�2 �p�B�2�` �*�?�B�T�b �?���i�i�2�M �/���#�2�B

�2�B�M�2�M ���#�b�i���M�/ �p�Q�M472;5�’�K �Q�/�2�2̀1�T�t �(�>�Q�M�k�j�)�X

�w�m�` ���m�7�M���?�K�2 �/�2�b �Z�m�2�H�H�T�`�Q�}�H�b �r�m�`�/�2 �/�B�2 �Z�m�2�H�H�?���H�i�2�`�m�M�; �K�B�i�?�B�H�7�2 �2�B�M�2�b ���H�m�K�B�M�B�m�K�;�2�@

�b�i�2�H�H�bh�.�2�i = (29;00� 0;06)�K�K�C�#�2�` �/�2�K �a�B�H�B�x�B�m�K�@�.�2�i�2�F�i�Q�` �T�H���i�x�B�2�`�i�- �b�Q�/���b�b �K�º�;�H�B�+�?�b�i

�;�`�Q�=�2 ���M�i�2�B�H�2 �/�2�` �2�K�B�i�i�B�2�`�i�2�M �a�i�`���?�H�m�M�; �p�Q�M �/�2�M �*�?�B�T�b �/�2�i�2�F�i�B�2�`�i �r�B�`�/�X �.���b �1�`�;�2�#�M�B�b

�/�2� 1̀0�K�B�M�H���M�;�2�M �J�2�b�b�m�M�; �B�b�i �B�M ���#�#�B�H�/�m�M�; �9�X�k �/���`�;�2�b�i�2�H�H�i�X �.�B�2�b�2 �x�2�B�;�i �/���b �`�m�M�/�2

�S�`�Q�}�H �/�2�` �Z�m�2�H�H�2�- �r�2�H�+�?�2�b �x�r���` �M�B�+�?�i �p�Q�H�H�b�i� �M�/�B�;�- ���#�2�` �x�m ���m�b�`�2�B�+�?�2�M�/ �;�`�Q�=�2�M �h�2�B�H�2�M

�p�Q�K �.�2�i�2�F�i�Q�` ���m�7�;�2�M�Q�K�K�2�M �r�2�`�/�2�M �F�Q�M�M�i�2�X



�k�y �9 �Z�m�2�H�H�@�*�?���`���F�i�2�`�B�b�i�B�F

�9�X�9 �"�2�b�+�?�`�2�B�#�m�M�; �/�2�` �A�M�i�2�M�b�B�i� �i�b�p�2�`�i�2�B�H�m�M�;
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Quadratischer Fit

Daten

���#�#�B�H�/�m�M�; �9�X�j�,�.���`�b�i�2�H�H�m�M�; �/�2�b �#�2�`�2�+�?�M�2�i�2�M �.�m�`�+�?�b�+�?�M�B�i�i�b �/�2�` �;�2�K�2�b�b�2�M�2�M �w� �?�H�`���i�2�M
�T�`�Q �*�?�B�T�@�w�2�B�H�2�X �.�B�2 �u�@�S�Q�b�B�i�B�Q�M �/�2�b �J�B�i�i�2�H�T�m�M�F�i�b �/�2�` �o�2�`�i�2�B�H�m�M�; �r�B�`�/
�K�B�i �2�B�M�2�K �[�m���/�`���i�B�b�+�?�2�M �6�B�i �2�`�K�B�i�i�2�H�i�X

�l�K �/�2�M �J�B�i�i�2�H�T�m�M�F�i �/�2�b �;�2�K�2�b�b�2�M�2�M �Z�m�2�H�H�T�`�Q�}�H�b �}�M�/�2�M �x�m �F�º�M�M�2�M�- �r�m�`�/�2 �x�2�B�H�2�M�r�2�B�b�2

�/�B�2 �/�m�`�+�?�b�+�?�M�B�i�i�H�B�+�?�2 �w� �?�H�`���i�2 �#�2�`�2�+�?�M�2�i�X �.�B�2�b�2 �B�b�i �B�M ���#�#�B�H�/�m�M�; �9�X�j �/���`�;�2�b�i�2�H�H�i�X �>�B�2�`�#�2�B

�r�m�`�/�2�M �/�B�2 �L�m�K�K�2�`�M �/�2�` �*�?�B�T�@�w�2�B�H�2�M �K�B�i�?�B�H�7�2 �/�2�` �;�2�;�2�#�2�M�2�M �S�B�t�2�H�;�`�º�=�2 �p�Q�M22;5�’�K

�B�M �u�@���#�b�i� �M�/�2 �p�Q�M �/�2�` �m�M�i�2�`�2�M �*�?�B�T�@�E���M�i�2 �m�K�;�2�`�2�+�?�M�2�i�X

�.�� �B�K ���#�;�2�#�B�H�/�2�i�2�M �o�2�`�H���m�7 �F�2�B�M �H�Q�F���H�2�b �J���t�B�K�m�K �p�Q�`�?���M�/�2�M �B�b�i�- �B�b�i �2�`�F�2�M�M�#���`�- �/���b�b �/�2�`

�J�B�i�i�2�H�T�m�M�F�i �/�2�` �A�M�i�2�M�b�B�i� �i�b�p�2�`�i�2�B�H�m�M�; �M�B�+�?�i �p�Q�K �*�?�B�T �/�2�i�2�F�i�B�2�`�i �r�m�`�/�2�X �l�K �/�2�M�M�Q�+�?

�2�B�M�2 ���m�b�b���;�2 �C�#�2�` �/�B�2 �u�@�S�Q�b�B�i�B�Q�M �/�2�b �J�B�i�i�2�H�T�m�M�F�i�b �i�`�2�z�2�M �x�m �F�º�M�M�2�M�- �r�m�`�/�2 �2�B�M�2

�S���`���#�2�H �/�2�` �6�Q�`�K

g(y) = A � (y � � �v)2 + C �U�9�X�R�V

���M �/�2�M �o�2�`�H���m�7 ���M�;�2�M� �?�2�`�i�X �>�B�2�`�x�m �r�m�`�/�2 �/�B�2�P�.�_�@�J�2�i�?�Q�/�2 �/�2�b �S�v�i�?�Q�M�@�S���F�2�i�b�a�+�B�T�v

�p �R�X�R�9�X�R�p�2�`�r�2�M�/�2�i�X �.�B�2 �;�2�7�m�M�/�2�M�2�M �S���`���K�2�i�2�`A�-� �v �m�M�/C �H���m�i�2�M�,

A = ( � 4;7 � 0;2) � 10� 3 �K�B�M� 1��K�K� 2; � �v = ( � 1;0 � 0;2) �K�K;

C = (0 ;534� 0;003)�K�B�M� 1
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�.�2�` �J�B�i�i�2�H�T�m�M�F�i �/�2�` �A�M�i�2�M�b�B�i� �i�b�p�2�`�i�2�B�H�m�M�; �H�B�2�;�i ���H�b�Q �#�2�B� �v = ( � 1;0 � 0;2) �K�K �Q�/�2�`

�*�?�B�T�@�w�2�B�H�2� 42;4 � 8;6�X
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Fit gemäß f(x, y)

Daten

���#�#�B�H�/�m�M�; �9�X�9�,�Z�m�2�`�b�+�?�M�B�i�i �/�2�` �;�2�K�2�b�b�2�M�2�M �A�M�i�2�M�b�B�i� �i�b�p�2�`�i�2�B�H�m�M�;�- �r�Q�#�2�B �/�B�2 �a�m�K�K�2
�/�2�` �m�M�i�2�`�b�i�2�M �R�8 �*�?�B�T�@�w�2�B�H�2�M �;�2�#�B�H�/�2�i �r�m�`�/�2�X �.�B�2 �6�B�i�7�m�M�F�i�B�Q�Mf (x; �y)
�B�b�i ���M �/�2�M �o�2�`�H���m�7 ���M�;�2�M� �?�2�`�i�X

�w�m�` �r�2�B�i�2�`�2�M ���M���H�v�b�2 �/�2�` �A�M�i�2�M�b�B�i� �i�b�p�2�`�i�2�B�H�m�M�; �B�b�i �2�B�M �Z�m�2�`�b�+�?�M�B�i�i �/�2�` �o�2�`�i�2�B�H�m�M�;

�B�M ���#�#�B�H�/�m�M�; �9�X�9 �/���`�;�2�b�i�2�H�H�i�X �.���K�B�i �7�C�` �/�B�2 �M���+�?�7�Q�H�;�2�M�/�2 ���M���H�v�b�2 �2�B�M�2 �;�`�º�=�2�`�2 ���M�@

�x���?�H ���M �;�2�K�2�b�b�2�M�2�M �1�`�2�B�;�M�B�b�b�2�M �x�m�` �o�2�`�7�C�;�m�M�; �b�i�2�?�2�M�- �r�m�`�/�2�M �/�B�2 �_���i�2�M �p�Q�M �R�8

�#�2�M���+�?�#���`�i�2�M �*�?�B�T�@�w�2�B�H�2�M ���/�/�B�2�`�i �U�w�2�B�H�20 �#�B�b15�- �p�;�H�X �#�H���m�2�` �"���H�F�2�M �B�M ���#�#�B�H�/�m�M�;

�9�X�k�V�X �l�K �7�C�` �:���B�M�@�a�+���M�b �#�2�b�+�?�`�2�B�#�2�M �x�m �F�º�M�M�2�M�- �r�2�H�+�?�2�` ���M�i�2�B�H �/�2�` �a�i�`���?�H�m�M�; ���M

�r�2�H�+�?�2�M �h�2�B�H�2�M �/�2�` �E���K�K�2�` ���#�b�Q�`�#�B�2�`�i �r�B�`�/�- �B�b�i �2�b �M�º�i�B�;�- �/�B�2 �A�M�i�2�M�b�B�i� �i�b�p�2�`�i�2�B�H�m�M�;

I 0('; h �.�2�i) �/�2�` �Z�m�2�H�H�2 �x�m �F�2�M�M�2�M�X �>�B�2�`�#�2�B �#�2�b�+�?�`�2�B�#�i' �/�2�M �q�B�M�F�2�H�- �B�M �r�2�H�+�?�2�K �/�B�2

�a�i�`���?�H�m�M�; ���m�b �/�2�K �E�Q�H�H�B�K���i�Q�` ���m�b�i�`�B�i�i�X �1�b �;�B�H�i�,

�i���M' =
s

h�.�2�i
; �U�9�X�k�V

�K�B�i �/�2�K ���#�b�i���M�/ �x�r�B�b�+�?�2�M �.�2�i�2�F�i�Q�` �m�M�/ �E�Q�H�H�B�K���i�Q�`h�.�2�i �m�M�/ �/�2�K ���#�b�i���M�/ �x�r�B�b�+�?�2�M

�A�M�i�2�M�b�B�i� �i�b�K�B�i�i�2�H�T�m�M�F�i �m�M�/ �/�2�K ���m�7�i�`�B�i�i�b�T�m�M�F�i ���m�7 �/�2�K �1�B�M�i�`�B�i�i�b�7�2�M�b�i�2�`s�- ���M�;�2�M�Q�K�@

�K�2�M�- �/���b�b �/�B�2 �a�i�`���?�H�m�M�; �p�Q�`�?�2�` �M�B�+�?�i ���#�b�Q�`�#�B�2�`�i �r�B�`�/�X

�l�K �/�B�2�b�2 �6�m�M�F�i�B�Q�MI 0('; h �.�2�i�V �x�m �2�`�?���H�i�2�M�- �r�m�`�/�2 �2�B�M�2 �x�m�b���K�K�2�M�;�2�b�2�i�x�i�2 �6�B�i�@�6�m�M�F�i�B�Q�M
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f (x; y) ���M �/�2�M �;�2�7�m�M�/�2�M�2�M �o�2�`�H���m�7 �U���#�#�B�H�/�m�M�; �9�X�9�V �C�#�2�` �/�B�2�P�.�_�@�J�2�i�?�Q�/�2 �/�2�b�b�+�B�T�v�@

�S���F�2�i�b ���M�;�2�M� �?�2�`�i�X �.�B�2 �#�2�M�m�i�x�i�2 �6�B�i�7�m�M�F�i�B�Q�M �B�b�i �;�2�;�2�#�2�M �/�m�`�+�?�,

f (x; y) = C �

8
>>>>>>>>>>><

>>>>>>>>>>>:

R2
�m�; s (x; y) < r �E�Q�H�H

R2
�m���`�+�+�Q�b

�
d(x; y)2 + R2

�m� R2
�Q

2d(x; y)R�m

�

+ R2
�Q���`�+�+�Q�b

�
d(x; y)2 + R2

�Q� R2
�m

2d(x; y)R�Q

�

�
1
2

p
� d(x; y)4 + 2d(x; y)2(R2

�m+ R2
�Q) � (R2

�m� R2
�Q)2

; s(x; y) � r �E�Q�H�H

:

�U�9�X�j�V

�1�B�M�2 �>�2�`�H�2�B�i�m�M�; �/�2�` �6�m�M�F�i�B�Q�M �B�b�i �B�M ���M�?���M�; �"�X�R �;�2�;�2�#�2�M�X �A�M �:�H�2�B�+�?�m�M�; �9�X�j �#�2�b�+�?�`�2�B�#�2�M

R�m�-R�Q�m�M�/d(x; y) �>�B�H�7�b�;�`�º�=�2�M�- �/�B�2�b�2 �b�B�M�/ �/�2�}�M�B�2�`�i �/�m�`�+�?�,

R�m=
r �E�Q�H�H

h�.�2�i + h�E�Q�H�H

R�Q=
r �E�Q�H�H

h�.�2�i

d(x; y) = s(x; y) �
�

1
h�.�2�i

�
1

h�.�2�i + h�E�Q�H�H

�
=

s(x; y)
r �E�Q�H�H

� (R�Q� R�m) :

�U�9�X�9�V

�.���#�2�B �b�B�M�/ �/�2�` �_���/�B�m�b �/�2�b �E�Q�H�H�B�K���i�Q�`�br �E�Q�H�H�m�M�/ �/�2�` ���#�b�i���M�/ �x�r�B�b�+�?�2�M �E�Q�H�H�B�K���i�Q�` �m�M�/

�.�2�i�2�F�i�Q�`h�.�2�i �#�2�F���M�M�i�X �6�2�`�M�2�` �#�2�b�+�?�`�2�B�#�is(x; y) �/�2�M ���#�b�i���M�/ �x�r�B�b�+�?�2�M �S�Q�b�B�i�B�Q�M�- ���M

�/�2�` �a�i�`���?�H�m�M�; �/�2�i�2�F�i�B�2�`�i �r�m�`�/�2 �m�M�/ �J�B�i�i�2�H�T�m�M�F�i �/�2�` �A�M�i�2�M�b�B�i� �i�b�p�2�`�i�2�B�H�m�M�;�X �1�b �;�B�H�i�,

s(x; y) =
q

(x � � �t)2 + ( y � � �v)2: �U�9�X�8�V

�6�C�` �/�2�M �/�m�`�+�?�;�2�7�C�?�`�i�2�M �6�B�i �r�m�`�/�2�M �/�B�2 �*�?�B�T�@�w�2�B�H�2�M0 �#�B�b15 �b�m�K�K�B�2�`�i�X �.�2�K�M���+�?

�r�B�`�/ �7�C�` �/�2�M �6�B�i �/�B�2 �J�B�i�i�2�,�y = 168;75�’�K �p�2�`�r�2�M�/�2�i �U�2�M�i�b�T�`�B�+�?�i �w�2�B�H�2 �d�-�8�V�X �q�2�B�i�2�`

�B�b�i �/�B�2 �u�@�S�Q�b�B�i�B�Q�M �/�2�b �A�M�i�2�M�b�B�i� �i�b�K�B�i�i�2�H�T�m�M�F�i�b� �v = ( � 1;0 � 0;2) �K�K ���m�b �p�Q�`�?�2�`�B�;�2�`

�"�2�i�`���+�?�i�m�M�; �#�2�F���M�M�i�X

���H�b �6�B�i�T���`���K�2�i�2�` �r�m�`�/�2�M� �t�-C �m�M�/ �/�2�`h�E�Q�H�H�Q�z�2�M �;�2�H���b�b�2�M�X �G�2�i�x�i�2�`�2�` �B�b�i �/���K�B�i �x�m

�#�2�;�`�C�M�/�2�M�- �/���b�b �B�K �_���?�K�2�M �/�B�2�b�2�` ���`�#�2�B�i �F�2�B�M�2 �2�B�M�/�2�m�i�B�;�2 �.�Q�F�m�K�2�M�i���i�B�Q�M �/�2�b �Z�m�2�H�H�@

�?���H�i�2�`�b �;�2�7�m�M�/�2�M �r�2�`�/�2�M �F�Q�M�M�i�2�X �a�Q �B�b�i �#�2�B�b�T�B�2�H�b�r�2�B�b�2 �/�B�2 �:�`�º�=�2 �/�2�` �6���b�b�m�M�; �m�M�#�2�F���M�M�i�-

�/�B�2 �/�2�M �Z�m�2�H�H�+�?�B�T �B�M�M�2�`�?���H�# �/�2�` �>���H�i�2�`�m�M�; �#�2�7�2�b�i�B�;�i�X �.�B�2�b�2 �6���b�b�m�M�; �F�Q�H�H�B�K�B�2�`�i �/�B�2

�2�K�B�i�i�B�2�`�i�2 �a�i�`���?�H�m�M�; �x�m�b� �i�x�H�B�+�? �x�m�K ���#�b�+�?�`���m�#�#���`�2�M �E�Q�H�H�B�K���i�Q�` �m�M�/ �r�B�`�/ �/�2�b�?���H�# �B�M
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�/�2�` �2�z�2�F�i�B�p�2�M �E�Q�H�H�B�K���i�Q�`�?�º�?�2h�E�Q�H�H�K�B�i�#�2�`�C�+�F�b�B�+�?�i�B�;�i�X �.�B�2 �;�2�7�m�M�/�2�M�2�M �S���`���K�2�i�2�` �x�m�K

�6�B�i �B�M ���#�#�B�H�/�m�M�; �9�X�9 �H���m�i�2�M�,

C = (466;1 � 4;2) �K�B�M� 1��K�K� 2 � = (11;81� 0;04)�K�K h�E�Q�H�H= (18;5 � 0;1) �K�K:

�1�b �B�b�i �x�m �2�`�F�2�M�M�2�M�- �/���b�b �/�B�2 �;�2�7�m�M�/�2�M�2 �2�z�2�F�i�B�p�2 �>�º�?�2 �/�2�b �E�Q�H�H�B�K���i�Q�`�b �m�K

(6;5 � 0;1) �K�K �;�`�º�=�2�` �B�b�i�- ���H�b �/�B�2 �>�º�?�2 �/�2�b �2�B�;�2�M�i�H�B�+�?�2�M �E�Q�H�H�B�K���i�Q�`�b�X �.�B�2�b �B�b�i �K�m�i�@

�K���=�H�B�+�? ���m�7 �/�2�M �x�m�p�Q�` �2�`�r� �?�M�i�2�M �6�B�t�B�2�`�m�M�; �/�2�b �Z�m�2�H�H�+�?�B�T�b �x�m�`�C�+�F�x�m�7�C�?�`�2�M�X

�.���b �6�B�M�/�2�M �/�B�2�b�2�` �6�B�i�7�m�M�F�i�B�Q�M �2�`�H���m�#�i �2�b�- �B�M �2�B�M�2�K �#�2�H�B�2�#�B�;�2�M ���#�b�i���M�/h�.�2�i �B�M �2�B�M�2�K

�#�2�H�B�2�#�B�;�2�M �q�B�M�F�2�H' �/�B�2 �A�M�i�2�M�b�B�i� �iI 0('; h �.�2�i) �/�2�` �2�K�B�i�i�B�2�`�i�2�M �a�i�`���?�H�m�M�; �x�m �#�2�b�+�?�`�2�B�@

�#�2�M�X

�9�X�8 ���#�b�Q�`�T�i�B�Q�M �/�2�` �a�i�`���?�H�m�M�;

s�G�m�7�i

s�a���;�Q�t
�y x0 x

h�.�2�i

'

s�E���`�#�Q�M

�.�2�i�2�F�i�Q�`

�Z
�m

�2
�H

�H
�2

�a
�T

�`
�Q

�b
�b

�2

���#�#�B�H�/�m�M�; �9�X�8�,�a�+�?�2�K���i�B�b�+�?�2 �.���`�b�i�2�H�H�m�M�; �2�B�M�2�b �_�º�M�i�;�2�M�b�i�`���?�H�b�- �r�2�H�+�?�2�` �B�K �q�B�M�F�2�H
' �p�Q�M �/�2�` �Z�m�2�H�H�2 �2�K�B�i�i�B�2�`�i �r�m�`�/�2 �m�M�/ �B�M �p�2�`�b�+�?�B�2�/�2�M�2�M �h�2�B�H�2�M �/�2�`
�E���K�K�2�` ���#�b�Q�`�#�B�2�`�i �r�2�`�/�2�M �F���M�M�X �.���`�;�2�b�i�2�H�H�i �b�B�M�/ �/�B�2 �a�i�`�2�+�F�2�Ms�B�-
�r�2�H�+�?�2 �/�2�` �a�i�`���?�H �B�M �G�m�7�i �U�#�H���m�V�- �E���`�#�Q�M�7���b�2�`�M �U�`�Q�i�V �m�M�/ ���`�;�Q�M �U�;�`�C�M�V
�x�m�`�C�+�F�H�2�;�i�X

�"�2�}�M�/�2�i �b�B�+�? �/�B�2 �Z�m�2�H�H�2 �B�K ���#�b�i���M�/h�.�2�i �p�Q�` �/�2�K �1�B�M�i�`�B�i�i�b�7�2�M�b�i�2�` �/�2�b �h�_�.�@�J�Q�/�m�H�b�-

�;�B�#�i �2�b �/�`�2�B �E�Q�K�T�Q�M�2�M�i�2�M�- ���M �/�2�M�2�M �/�B�2 �a�i�`���?�H�m�M�; ���#�b�Q�`�#�B�2�`�i �r�2�`�/�2�M �F���M�M�X �.�B�2�b�2 �b�B�M�/

�/�B�2 �G�m�7�i �p�Q�` �/�2�K �1�B�M�i�`�B�i�i�b�7�2�M�b�i�2�`�- �/���b �:���b�p�Q�H�m�K�2�M �?�B�M�i�2�` �/�2�K �1�B�M�i�`�B�i�i�7�2�M�b�i�2�` �m�M�/ �/�B�2
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�E���`�#�Q�M�b�T�`�Q�b�b�2�M�- �/�B�2 �/���b �1�B�M�i�`�B�i�i�b�7�2�M�b�i�2�` �b�i���#�B�H�B�b�B�2�`�2�M�X �L���+�? �/�2�K ���#�b�Q�`�T�i�B�Q�M�b�;�2�b�2�i�x

�;�B�H�i �7�C�` �/�B�2 �_���i�2 �/�2�` �T�`�B�K� �`�2�M �A�Q�M�B�b���i�B�Q�M�2�Mn�,

n /
Z � /2

� � /2
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Ergebnis der Integration

mit hDet = 27 mm
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�E�Q�Q�`�/�B�M���i�2�M�@�P�z�b�2�i�- �b�Q�/���b�b �/�2�` �w�m�b���K�K�2�M�?���M�; �x�r�B�b�+�?�2�M �/�2�M �E�Q�Q�`�/�B�M���i�2�M�b�v�b�i�2�K�2�M

�p�Q�M �E���K�K�2�` �m�M�/ �*�L�*�@�J���b�+�?�B�M�2 �M�B�+�?�i �B�/�2���H �;�2�7�m�M�/�2�M �r�2�`�/�2�M �F���M�M�X �.�� �i�`�Q�i�x �/�2�`

�#�2�b�+�?�`�B�2�#�2�M�2�M ���b�v�K�K�2�i�`�B�2 �/�B�2 �;�2�b���K�i�2 ���F�i�B�p�2 �6�H� �+�?�2 �/�2�` �E���K�K�2�` ���#�;�2�#�B�H�/�2�i �r�m�`�/�2�-

�r�m�`�/�2 �F�2�B�M�2 �E�Q�`�`�2�F�i�m�` �/�2�` �E���H�B�#�`�B�2�`�m�M�; �/�m�`�+�?�;�2�7�C�?�`�i�X

�w�m�` �o�2�`���M�b�+�?���m�H�B�+�?�m�M�; �2�B�M�B�;�2�` �7�Q�H�;�2�M�/ �#�2�b�+�?�`�B�2�#�2�M�2�` �a�i�`�Q�K�p�2�`� �M�/�2�`�m�M�;�2�M�- �b�B�M�/ �/�2�b�b�2�M

�S�Q�b�B�i�B�Q�M�2�M �B�K �a�+���M�@�1�`�;�2�#�M�B�b ���m�b ���#�#�B�H�/�m�M�; �8�X�j �B�M ���#�#�B�H�/�m�M�; �8�X�9 �?�2�`�p�Q�`�;�2�?�Q�#�2�M�X
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���#�#�B�H�/�m�M�; �8�X�9�,�.���`�b�i�2�H�H�m�M�; �/�2�b�b�2�H�#�2�M �1�`�;�2�#�M�B�b�b�2�b �/�2�b �:���B�M�@�a�+���M�b �/�2�` �p�Q�H�H�b�i� �M�/�B�;�2�M
�h�v�T �3 �E���K�K�2�` �r�B�2 �B�M ���#�#�B�H�/�m�M�; �8�X�j�X �>�2�`�p�Q�`�;�2�?�Q�#�2�M �B�b�i �/�2�` �1�B�M�@
�~�m�b�b �/�2�b �E���`�#�Q�M�;�B�i�i�2�`�b �U�r�2�B�=�- �;�2�b�i�`�B�+�?�2�H�i�V�- �/�B�2 �J�2�b�b�T�m�M�F�i�2�- �r�2�H�+�?�2
�x�m�` �"�2�`�2�+�?�M�m�M�; �/�2�b �o�2�`�;�H�2�B�+�?�b�r�2�`�i�2�b �;�2�M�m�i�x�i �r�m�`�/�2�M �U�b�+�?�r���`�x�V�- �/�B�2
�6�2�M�b�i�2�`�`�2�T���`���i�m�` �U�/�m�M�F�2�H�#�H���m�V �m�M�/ �"�2�`�2�B�+�?�2�- �B�M �/�2�M�2�M �/�2�` �a�i�`�Q�K �H�Q�F���H�2
�J�B�M�B�K�� ���M�M�B�K�K�i �U�+�v���M�V�X

�o�2�`�;�H�2�B�+�?�b�r�2�`�i�l�K �2�B�M�2�M �o�2�`�;�H�2�B�+�?�b�r�2�`�i �x�m �2�`�?���H�i�2�M�- �K�B�i �/�2�K �/�2�` �;�2�K�2�b�b�2�M�2 �a�i�`�Q�K

���M �D�2�/�2�K �J�2�b�b�T�m�M�F�i �B�M �_�2�H���i�B�Q�M �;�2�b�2�i�x�i �r�2�`�/�2�M �F���M�M�- �r�m�`�/�2 �/�2�` �J�B�i�i�2�H�r�2�`�i �2�B�M�B�;�2�`

���m�b�;�2�r� �?�H�i�2�` �a�i�`�Q�K�r�2�`�i�2 �;�2�#�B�H�/�2�i�X �1�b �r�m�`�/�2�M �/���7�C�` �J�2�b�b�T�m�M�F�i�2 �;�2�r� �?�H�i�- �/�B�2 �K�º�;�H�B�+�?�b�i

�M�B�+�?�i �p�Q�M �#�2�Q�#���+�?�i�2�i�2�M �1�z�2�F�i�2�M �#�2�2�B�M�~�m�b�b�i �b�B�M�/�X �.�B�2�D�2�M�B�;�2�M �J�2�b�b�T�m�M�F�i�2�- �/�B�2 �7�C�` �/�B�2

�"�2�`�2�+�?�M�m�M�; �/�2�b �o�2�`�;�H�2�B�+�?�b�r�2�`�i�b �#�2�`�C�+�F�b�B�+�?�i�B�;�i �r�m�`�/�2�M�- �H�B�2�;�2�M �B�M �/�2�K �"�2�`�2�B�+�?�- �/�2�`

�/�m�`�+�? �/�B�2 �b�+�?�r���`�x�2�M �G�B�M�B�2�M �B�M ���#�#�B�H�/�m�M�; �8�X�9 �2�B�M�;�2�;�`�2�M�x�i �r�B�`�/�X �.�2�` �b�Q �2�`�K�B�i�i�2�H�i�2

�o�2�`�;�H�2�B�+�?�b�r�2�`�i �#�2�i�`� �;�i

I �o�2�`�;�H: = (10;075� 0;006)�M��:

�6�Q�H�;�2�M�/ �r�B�`�/ �/�B�2�b�2�` �q�2�`�i ���H�b �/�2�` �b�i���M�/���`�/�K� �=�B�;�2 �m�M�#�2�2�B�M�~�m�b�b�i�2 �:���B�M ���M�;�2�M�Q�K�K�2�M�X

�E���`�#�Q�M�;�B�i�i�2�`�L�2�#�2�M �/�2�` �2�`�?�º�?�i�2�M ���#�b�Q�`�T�i�B�Q�M ���K �E���K�K�2�`�`���M�/ �B�b�i �B�M ���#�#�B�H�/�m�M�;

�8�X�j ���m�+�? �x�m �2�`�F�2�M�M�2�M�- �/���b�b �a�i�`���?�H�m�M�; ���M �/�2�M �a�T�`�Q�b�b�2�M �/�2�b �a�i�C�i�x�;�B�i�i�2�`�b �/�2�` �E���K�K�2�`

���#�b�Q�`�#�B�2�`�i �r�B�`�/�X �.�B�2�b �7�C�?�`�i �/���x�m�- �/���b�b �/�2�` �a�+�?���i�i�2�M �/�2�b �E���`�#�Q�M�;�B�i�i�2�`�b �B�K �1�`�;�2�#�M�B�b

�/�2�b �a�+���M�b �b�B�+�?�i�#���` �B�b�i �m�M�/ �/���b �a�+���M�@�1�`�;�2�#�M�B�b �B�M �2�B�M�2 �:�B�i�i�2�`�b�i�`�m�F�i�m�` �m�M�i�2�`�i�2�B�H�i�X �.�B�2�b�2�b



�j�9 �8 �:���B�M�@�a�+���M�b

�:�B�i�i�2�` �B�b�i �B�M ���#�#�B�H�/�m�M�; �8�X�9 �r�2�B�=�- �;�2�b�i�`�B�+�?�2�H�i �/���`�;�2�b�i�2�H�H�i�X �1�B�M�2 ���m�b�7�C�?�`�H�B�+�?�2�`�2 �.�B�b�F�m�b�b�B�Q�M

�/�2�b �1�B�M�~�m�b�b�2�b �/�2�` �/�2�b �a�i�C�i�x�;�B�i�i�2�`�b �B�b�i �B�M ���#�b�+�?�M�B�i�i �8�X�9 �;�2�;�2�#�2�M�X

�6�2�M�b�i�2�`�`�2�T���`���i�m�`�A�M ���#�#�B�H�/�m�M�; �8�X�j �B�b�i �2�#�2�M�7���H�H�b �/�2�` �1�B�M�~�m�b�b �2�B�M�2�` �_�2�T���`���i�m�` �/�2�b

�1�B�M�i�`�B�i�i�7�2�M�b�i�2�`�b �2�`�F�2�M�M�#���`�X �.�2�` �1�B�M�~�m�b�b�#�2�`�2�B�+�? �/�2�b �#�2�M�m�i�x�i�2�M ���m�7�F�H�2�#�2�`�b �B�b�i �B�M ���#�#�B�H�@

�/�m�M�; �8�X�9 �/�m�M�F�2�H�#�H���m �/���`�;�2�b�i�2�H�H�i�X �1�B�M�2 �x�m�b� �i�x�H�B�+�?�2 �E���T�i�Q�M�b�+�?�B�+�?�i �r�m�`�/�2 �C�#�2�` �2�B�M �G�Q�+�?

�B�K �1�B�M�i�`�B�i�i�b�7�2�M�b�i�2�` �/�2�` �E���K�K�2�` �;�2�F�H�2�#�i�- �m�K �:���b�/�B�+�?�i�B�;�F�2�B�i �r�B�2�/�2�`�?�2�`�x�m�b�i�2�H�H�2�M�X �h�`�B�z�i

�a�i�`���?�H�m�M�; ���m�7 �/�B�2�b�2 �a�i�2�H�H�2�- �B�b�i �/�B�2 �q���?�`�b�+�?�2�B�M�H�B�+�?�F�2�B�i �/�2�` �a�i�`���?�H�m�M�;�b���#�b�Q�`�T�i�B�Q�M �2�`�?�º�?�i�X

�.�B�2�b �H�B�2�;�i �?���m�T�i�b� �+�?�H�B�+�? ���M �/�2�K �#�2�M�m�i�x�i�2�M �1�T�Q�t�B�/�?���`�x�F�H�2�#�b�i�Q�z�- ���#�2�` ���m�+�? ���M �/�2�`

�x�m�b� �i�x�H�B�+�?�2�M �E���T�i�Q�M�b�+�?�B�+�?�i�X �q�2�B�i�2�` �F�Q�K�K�i �2�b �/�m�`�+�? �/���b �6�2�?�H�2�M �/�2�` ���H�m�K�B�M�B�m�K�b�+�?�B�+�?�i

���m�7 �/�2�` �_�C�+�F�b�2�B�i�2 �/�2�b ���m�7�F�H�2�#�2�`�b �x�m�` �H�Q�F���H�2�M �a�i�º�`�m�M�; �/�2�b �.�`�B�7�i�7�2�H�/�2�b�X �.�B�2�b �?���i �x�m�`

�6�Q�H�;�2�- �/���b�b �/���b ���F�i�B�p�2 �:���b�p�Q�H�m�K�2�M �?�B�M�i�2�` �/�2�` �6�2�M�b�i�2�`�`�2�T���`���i�m�` �F�H�2�B�M�2�` �B�b�i ���H�b �#�2�B�K

�_�2�b�i �/�2�` �E���K�K�2�`�X �.�2�` �/�m�`�+�?�b�+�?�M�B�i�i�H�B�+�?�2 ���M�Q�/�2�M�b�i�`�Q�K �#�2�B �Z�m�2�H�H�T�Q�b�B�i�B�Q�M �C�#�2�` �/�2�K

���m�7�F�H�2�#�2�` �#�2�i�`� �;�i
�I ���m�7�F�H�2�#�2�`= (7 ;3 � 0;1) �M��:

�1�b �F�Q�K�K�i �/�2�K�M���+�? �/�m�`�+�? �/�B�2 ���m�7�;�2�F�H�2�#�i�2�M �E���T�i�Q�M�b�+�?�B�+�?�i �x�m �2�B�M�2�` �o�2�`�K�B�M�/�2�`�m�M�; �/�2�b

�a�i�`�Q�K�b �m�K(27;4 � 1;5) �W�X

�"�2�`�2�B�+�?�2�" �K�B�M�X�#�x�r�X�" �K���t�X �A�M �/�2�M �/���`�;�2�b�i�2�H�H�i�2�M �1�`�;�2�#�M�B�b�b�2�M �r�2�`�/�2�M �"�2�`�2�B�+�?�2B �K�B�M:

�#�x�r�XB �K���t: �#�2�Q�#���+�?�i�2�i�- �B�M �/�2�M�2�M �M�B�2�/�`�B�;�2�`�2�` �#�x�r�X �?�º�?�2�`�2�` �:���B�M �;�2�K�2�b�b�2�M �r�m�`�/�2�X

�.�B�2 �"�2�`�2�B�+�?�2B �K�B�M: �b�B�M�/ �B�M ���#�#�B�H�/�m�M�; �8�X�9 �+�v���M�7���`�#�2�M �K���`�F�B�2�`�i �m�M�/ �H�B�2�;�2�M �b�+�?�2�B�M�#���`

�r�B�H�H�F�C�`�H�B�+�? �C�#�2�` �/�B�2 ���F�i�B�p�2 �6�H� �+�?�2 �/�2�` �E���K�K�2�` �p�2�`�i�2�B�H�i ���M �P�`�i�2�M �M���?�2 �/�2�K �a�i�C�i�x�;�B�i�i�2�`�X

�.�Q�`�i �r�B�`�/ �2�B�M �/�m�`�+�?�b�+�?�M�B�i�i�H�B�+�?�2�` �a�i�`�Q�K �p�Q�M

�I �" �K�B�M: = (9 ;50� 0;08)�M��

�;�2�K�2�b�b�2�M�X �.�B�2�b�2�` �H�B�2�;�i(5;6 � 0;8) �W �m�M�i�2�` �/�2�K �o�2�`�;�H�2�B�+�?�b�r�2�`�i�X

�.�B�2 �"�2�`�2�B�+�?�2B �K���t: �b�B�M�/ �B�K �w�2�M�i�`�m�K �/�2�` �E���K�K�2�`�- ���K �Q�#�2�`�2�M �m�M�/ �m�M�i�2�`�2�M �_���M�/

�H�Q�F���H�B�b�B�2�`�i�X �.�B�2�b�2 �"�2�`�2�B�+�?�2 �b�B�M�/ �B�M ���#�#�B�H�/�m�M�; �8�X�9 �M�B�+�?�i �K���`�F�B�2�`�i�- �/�� �B�K �:�2�;�2�M�b���i�x �x�m

�/�2�M �x�m�p�Q�` �;�2�M���M�M�i�2�M �"�2�`�2�B�+�?�2�M �F�2�B�M�2 �F�H���`�2 �:�`�2�M�x�2 �p�Q�MB �K���t: �x�m �2�`�F�2�M�M�2�M �B�b�i�X �o�B�2�H�K�2�?�`

�B�b�i �2�B�M �:�`���/�B�2�M�i �p�Q�M �/�2�M �#�2�B�/�2�M �a�i�`�Q�K�K���t�B�K�� �Q�#�2�M �m�M�/ �m�M�i�2�M �B�M �/�2�` �J�B�i�i�2 �?�B�M �x�m�K

�b�i���M�/���`�/�K� �=�B�;�2�M �:���B�M �/�2�` �`�2�b�i�H�B�+�?�2�M �E���K�K�2�` �2�`�F�2�M�M�#���`�X �.�2�` �K���t�B�K���H�2 �:���B�M �B�K

�;�2�b���K�i�2�M ���F�i�B�p�2�M �"�2�`�2�B�+�? �/�2�` �E���K�K�2�` �7�C�?�`�i �x�m �2�B�M�2�K �a�i�`�Q�K �p�Q�M

I �K���t: = (15;9 � 0;4) �M��; �U�8�X�k�V
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�r���b(58;0 � 3;8) �W �C�#�2�` �/�2�K �o�2�`�;�H�2�B�+�?�b�r�2�`�i �H�B�2�;�i�X

�.�2�` �;�2�M���m�2 �:�`�m�M�/ �7�C�` �/���b ���m�7�i�`�2�i�2�M �/�B�2�b�2�` �"�2�`�2�B�+�?�2 �B�b�i �M�Q�+�? �M�B�+�?�i �;�2�7�m�M�/�2�M �r�Q�`�/�2�M�X �A�M

�/�2�M �J�2�b�b�m�M�;�2�M�- �r�2�H�+�?�2 �B�M ���#�b�+�?�M�B�i�i �8�X�j �/���`�;�2�b�i�2�H�H�i �b�B�M�/�- �r�B�`�/ �;�2�x�2�B�;�i�- �/���b�bB �K�B�M: �m�M�/

B �K���t: �M�B�+�?�i �p�Q�K �.�B�z�2�`�2�M�x�/�`�m�+�F �x�r�B�b�+�?�2�M �E���K�K�2�` �m�M�/ �l�K�;�2�#�m�M�; ���#�?� �M�;�2�M�X �.�2�M�F�#���`

�r� �`�2�- �/���b�b �2�H�2�F�i�`�Q�b�i���i�B�b�+�?�2 ���#�b�i�Q�=�m�M�;�b�2�z�2�F�i�2 �/�2�` � �m�=�2�`�b�i�2�M ���M�Q�/�2�M�/�`� �?�i�2 �x�m �/�2�` �:���B�M�@

�o�2�`� �M�/�2�`�m�M�; �B�MB �K���t: �#�2�B�i�`���;�2�M�X �1�B�M �;�2�M�2�`�2�H�H�2�` �6�2�?�H�2�` �#�2�B �/�2�M �.�`� �?�i�2�M �Q�/�2�` �#�2�B �/�2�M
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�D�2 �M� �?�2�` �b�B�+�? �/�B�2 �Z�m�2�H�H�2 �B�K �w�2�M�i�`�m�K �/�2�` �E���K�K�2�` �#�2�}�M�/�2�i�X �l�K �/�B�2�b �x�m �p�2�`���M�b�+�?���m�H�B�+�?�2�M�-

�x�2�B�;�i ���#�#�B�H�/�m�M�; �8�X�d �2�B�M�2x�@�S�`�Q�D�2�F�i�B�Q�M �/�2�b �;�2�K�2�b�b�2�M�2�M �Z�m�Q�i�B�2�M�i�2�M�X �1�b �7� �H�H�i ���m�7�- �/���b�b

�/�2�` �o�2�`�H���m�7 �/�2�` �S�`�Q�D�2�F�i�B�Q�M �2�B�M�2�` �S���`���#�2�H � �?�M�2�H�i�X �l�K �/�B�2�b �x�m �C�#�2�`�T�`�C�7�2�M �r�m�`�/�2 �2�B�M�2

�S���`���#�2�H �/�2�` �6�Q�`�K�,

f (x) = Ax 2 + Bx + C; �U�8�X�j�V

�K�B�i�i�2�H�b �/�2�`�+�m�`�p�2�n�}�i�@�J�2�i�?�Q�/�2 �/�2�b �S�v�i�?�Q�M�@�S���F�2�i�b�b�+�B�T�v�X�Q�T�i�B�K�B�x�2�o�2�`�b�B�Q�M �R�X�R�9�X�R ���M �/�2�M

�o�2�`�H���m�7 ���M�;�2�M� �?�2�`�i�X �.�B�2 �6�m�M�F�i�B�Q�M �K�B�i �/�2�M �;�2�7�m�M�/�2�M �6�B�i�T���`���K�2�i�2�`�M

A = (6 ;6 � 0;5) � 10� 5 �+�K� 2; B = ( � 6;6 � 0;5) � 10� 3 �+�K� 1; C = 1;36� 0;01;

�B�b�i �2�#�2�M�7���H�H�b �B�M ���#�#�B�H�/�m�M�; �8�X�d �/���`�;�2�b�i�2�H�H�i�X �w�m �2�`�F�2�M�M�2�M �B�b�i�- �/���b�b �/�2�` �o�2�`�H���m�7 �/�2�` �S�`�Q�D�2�F�@

�i�B�Q�M �/�m�`�+�? �/�B�2 �[�m���/�`���i�B�b�+�?�2 �6�B�i�7�m�M�F�i�B�Q�M �?�B�M�`�2�B�+�?�2�M�/ �;�m�i �#�2�b�+�?�`�B�2�#�2�M �r�B�`�/�X ���m�b�M���?�K�2�M

�b�i�2�H�H�2�M �/���#�2�B �H�2�/�B�;�H�B�+�? �J�2�b�b�T�m�M�F�i�2 �/���`�- �#�2�B �/�2�M�2�M �/�2�` �1�B�M�~�m�b�b �/�2�` �E���K�K�2�`�`� �M�/�2�` �m�M�/

�/�2�` �E���`�#�Q�M�b�T�`�Q�b�b�2�M �C�#�2�`�r�B�2�;�2�M�X
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���#�#�B�H�/�m�M�; �8�X�3�,�o�2�`�H���m�7 �U���V �/�2�` �o�2�`�7�Q�`�K�m�M�;d(x) �/�2�b �1�B�M�i�`�B�i�i�b�7�2�M�b�i�2�`�b �7�C�` �/�B�2x�@
�S�Q�b�B�i�B�Q�M�2�M �/�2�` �B�M ���#�#�B�H�/�m�M�; �8�X�d �/���`�;�2�b�i�2�H�H�i�2 �S�`�Q�D�2�F�i�B�Q�M�X �.�B�2 �S�`�Q�D�2�F�i�B�Q�M
�2�`�;�B�#�i �b�B�+�? ���m�b �/�2�M �o�2�`�?� �H�i�M�B�b�b�2�M �x�r�B�b�+�?�2�M �.�B�z�2�`�2�M�x�/�`�m�+�F �m�M�/ �o�2�`�7�Q�`�@
�K�m�M�;�- �r�B�2 �b�B�2 �B�M �(�6���#�k�R�) �#�2�b�+�?�`�B�2�#�2�M �r�m�`�/�2�M�X �.�B�2 �/���`�;�2�b�i�2�H�H�i�2 �;�2�b���K�i�2
�q�º�H�#�m�M�; �2�`�;�B�#�i �b�B�+�? ���m�b �/�2�` �a�m�K�K�2 ���m�b �/�2�` �o�2�`�7�Q�`�K�m�M�; �/�2�b �;�2�b���K�i�2�M
�6�2�M�b�i�2�`�b �m�M�/ �/�2�` �/�2�` �2�B�M�x�2�H�M�2�M �a�2�;�K�2�M�i�2�X ���m�b �/�2�M �b�Q �#�2�`�2�+�?�M�2�i�2�M �o�2�`�@
�7�Q�`�K�m�M�;�2�Md(x) �H���b�b�2�M �b�B�+�? �/�B�2 �J�2�b�b�r�2�`�i�2 ���m�b ���#�#�B�H�/�m�M�; �8�X�d ���#�?� �M�;�B�;
�p�Q�M �/�2�` �D�2�r�2�B�H�B�;�2�M �o�2�`�7�Q�`�K�m�M�;�b�/�B�z�2�`�2�M�x� d �/���`�b�i�2�H�H�2�M �U�#�V�X �l�M�b�B�+�?�2�`�@
�?�2�B�i�2�M �/�2�` �2�`�`�2�+�?�M�2�i�2�M� d�@�q�2�`�i�2 �r�2�`�/�2�M �?�B�2�` �M�B�+�?�i ���M�;�2�;�2�#�2�M�X

�.�B�2�b�2 �:���B�M�@�o�2�`� �M�/�2�`�m�M�; �B�b�i ���m�7 �/�B�2 �p�2�`�b�i� �`�F�i�2 �.�2�7�Q�`�K���i�B�Q�M �/�2�b �1�B�M�i�`�B�i�i�b�7�2�M�b�i�2�`�b �#�2�B

�B�#�2�`�/�`�m�+�F �x�m�`�C�+�F�x�m�7�C�?�`�2�M�X �.�B�2 ���m�b�r�º�H�#�m�M�; �/�2�` �2�B�M�x�2�H�M�2�M �6�2�M�b�i�2�`�b�2�;�K�2�M�i�2�- �b�Q�r�B�2 �/�2�`

�i�`���;�2�M�/�2�M �E���`�#�Q�M�b�i�`�m�F�i�m�` �r�B�`�/ �D�2�r�2�B�H�b ���H�b �T���`���#�2�H�7�º�`�K�B�; �m�M�/ ���/�/�B�i�B�p ���M�;�2�M�Q�K�K�2�M�X

�L���+�? �(�6���#�k�R�) �2�`�;�B�#�i �b�B�+�? �7�C�` �/�2�M �.�B�z�2�`�2�M�x�/�`�m�+�F�p = (1 ;25� 0;05)�K�#��� �̀2�B�M�2 �K���t�B�K���H�2

���m�b�r�º�H�#�m�M�; �/�2�b �;�2�b���K�i�2�M �6�2�M�b�i�2�`�b �#�x�r�X �2�B�M�2�b �a�2�;�K�2�M�i�b�,

d�;�2�b���K�i= (1 ;27� 0;06)�K�K �m�M�/d�b�2�;�K�2�M�i= (0 ;53� 0;03)�K�K:

�.���`���m�7 �#���b�B�2�`�2�M�/ �H� �b�b�i �b�B�+�? �/�B�2 �6�2�M�b�i�2�`�/�2�7�Q�`�K���i�B�Q�M�- �r�B�2 �B�M ���#�#�B�H�/�m�M�; �8�X�3�� �;�2�x�2�B�;�i�-

�K�Q�/�2�H�H�B�2�`�2�M

�"�2�B �/�2�` �J�2�b�b�m�M�; �p�Q�MI �L�Q�`�K���H�/�`�m�+�F�Q�?�M�2 ���M�;�2�b�+�?�H�Q�b�b�2�M�2�M �"�m�#�#�H�2�` �?�2�`�`�b�+�?�i�2 ���m�7�;�`�m�M�/

�/�2�b �6�H�m�b�b�r�B�/�2�`�b�i���M�/�2�b �/�2�` �E���K�K�2�` �2�B�M�2 �M�B�+�?�i �p�2�`�M���+�?�H� �b�b�B�;�#���`�2 �.�`�m�+�F�/�B�z�2�`�2�M�xp > 0

�x�r�B�b�+�?�2�M �E���K�K�2�` �m�M�/ �l�K�;�2�#�m�M�;�X �L���+�? �(�6�B�/�R�8�) �H�B�2�;�i �/�2�` �b�Q �2�M�i�b�i�2�?�2�M�/�2 �.�B�z�2�`�2�M�x�/�`�m�+�F

�2�i�r�� �x�r�B�b�+�?�2�M0;1�K�#��� �̀m�M�/0;2�K�#��� �̀7�C�` �C�#�H�B�+�?�2 �:���b�~�C�b�b�2�X �.�B�2�b�2�` �.�B�z�2�`�2�M�x�/�`�m�+�F

�p = 0;15�K�#��� �̀7�C�?�`�i �2�#�2�M�7���H�H�b �x�m�` ���m�b�r�º�H�#�m�M�; �/�2�b �6�2�M�b�i�2�`�b�- �r�2�H�+�?�2 ���M���H�Q�; �x�m�K �6���H�H

�p = (1 ;25� 0;05)�K�#���` �#�2�`�2�+�?�M�2�i �m�M�/ �p�Q�K �J�Q�/�2�H�H �8�X�3�� ���#�;�2�x�Q�;�2�M �r�2�`�/�2�M �F���M�M�X

�a�Q�K�B�i �F���M�M �/�B�2 �a�i�`�2�+�F�2� d ���#�;�2�b�+�?� �i�x�i �r�2�`�/�2�M�- �m�K �/�B�2 �b�B�+�? �/���b �1�B�M�i�`�B�i�i�b�7�2�M�b�i�2�`

�x�r�B�b�+�?�2�M �/�2�M �#�2�B�/�2�M �J�2�b�b�m�M�;�2�M �p�Q�MI �L�Q�`�K���H�/�`�m�+�F�m�M�/I �B�#�2�`�/�`�m�+�F�p�2�`�7�Q�`�K�i �?���i�X
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���#�#�B�H�/�m�M�; �8�X�3�# �x�2�B�;�i �?�B�2�`�7�C�` �/�B�2 �q�2�`�i�2 �/�2�b �Z�m�Q�i�B�2�M�i�2�MI �B�#�2�`�/�`�m�+�F/ I �L�Q�`�K���H�/�`�m�+�F�- �r�2�H�+�?�2

�#�2�`�2�B�i�b �B�M ���#�#�B�H�/�m�M�; �8�X�d �;�2�x�2�B�;�i �b�B�M�/�X �J�B�i�?�B�H�7�2 �/�2�` �#�2�b�+�?�`�B�2�#�2�M�2�M �_�2�F�Q�M�b�i�`�m�F�i�B�Q�M

�r�m�`�/�2 �/�B�2x�@�S�Q�b�B�i�B�Q�M �D�2�/�2�b �J�2�b�b�r�2�`�i�2�b �B�M �/�B�2 �p�Q�`�H�B�2�;�2�M�/�2 ���#�b�+�?� �i�x�m�M�; �/�2�` �.�B�z�2�`�2�M�x

�/�2�` �6�2�M�b�i�2�`�r�º�H�#�m�M�;� d �m�K�;�2�r���M�/�2�H�i�X �>�B�2�`�#�2�B �r�2�`�/�2�M �M�m�` �J�2�b�b�r�2�`�i�2 �B�M �?�B�M�`�2�B�+�?�2�M�/�2�K

���#�b�i���M�/ �x�m�` �E���`�#�Q�M�b�T�`�Q�b�b�2 ���m�b�;�2�r�2�`�i�2�i�- �m�K �M�º�i�B�;�2 �E�Q�`�`�2�F�i�m�`�2�M �x�m �p�2�`�K�2�B�/�2�M�X

���H�H�;�2�K�2�B�M �B�b�i �x�m �2�`�F�2�M�M�2�M�- �/���b�b �/�2�` �:���B�M �#�2�B �/�2�` �1�`�?�º�?�m�M�; �/�2�` �6�2�M�b�i�2�`�r�º�H�#�m�M�; ���#�7� �H�H�i�X

�A�K �o�2�`�H���m�7 �B�M ���#�#�B�H�/�m�M�; �8�X�3�# �B�b�i �x�m �2�`�F�2�M�M�2�M�- �/���b�b �F�2�B�M �J�2�b�b�r�2�`�i �/�2�M �:�`�2�M�x�r�2�`�i

�p�Q�M10�W �:���B�M�@�o�2�`�H�m�b�i �#�2�B �6�2�M�b�i�2�`�p�2�`�7�Q�`�K�m�M�;�2�M< 1�K�K �C�#�2�`�b�+�?�`�2�B�i�2�i�X �Ÿ�?�M�H�B�+�? �x�m�`

�a�B�K�m�H���i�B�Q�M �/�2�b �:���B�M�@���#�7���H�H�b �B�M �(�*�"�J�R�3�) �B�b�i �/�2�` �;�2�K�2�b�b�2�M�2 �o�2�`�H���m�7 ���M�M� �?�2�`�M�/ �H�B�M�2���`�X

���m�b�b���;�2�M �C�#�2�` �/�2�M �2�t���F�i�2�M �1�B�M�~�m�b�b �/�2�` �6�2�M�b�i�2�`�r�º�H�#�m�M�; ���m�7 �/�2�M �:���B�M �H���b�b�2�M �b�B�+�? ���m�b

�/�2�M �/�m�`�+�?�;�2�7�C�?�`�i�2�M �:���B�M�@�a�+���M�b �M�B�+�?�i �i� �i�B�;�2�M�X �>�º�?�2�`�2 �S�`� �x�B�b�B�Q�M �r� �`�2 �;�2�;�2�#�2�M�- �r�2�M�M

�r� �?�`�2�M�/ �/�2�M �a�+���M�b �/�B�2 �E���K�K�2�`���m�b�r�º�H�#�m�M�; �/�B�`�2�F�i �;�2�K�2�b�b�2�M �r�Q�`�/�2�M �r� �`�2�X
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���#�#�B�H�/�m�M�; �8�X�N�,�o�2�`�;�H�2�B�+�? �/�2�b �;�2�K�2�b�b�2�M�2�M �a�i�`�Q�K�p�2�`�H���m�7�b �U���V �m�M�/ �/�2�` �#�2�`�2�+�?�M�2�i�2�M �S�?�Q�i�Q�@
�M�2�M�`���i�2�M �U�#�V �m�M�/ �U�+�V�- �r�2�M�M �b�B�+�? �/�B�2 �Z�m�2�H�H�2 �B�M �/�2�` �L� �?�2 �2�B�M�2�` �E�`�2�m�x�m�M�;
�/�2�` �E���`�#�Q�M�b�T�`�Q�b�b�2�M �#�2�}�M�/�2�i�X �"�2�B�K �a�+���M �U���V �p�2�`�r�2�M�/�2�i�2 �a�+�?�`�B�i�i�r�2�B�i�2�M
�r���`�2�M� x = 1;2�K�K= � y �#�2�B �2�B�M�2�` �J�2�b�b�x�2�B�i �p�Q�M5�b �T�`�Q �J�2�b�b�T�m�M�F�i�X
�.�B�2 �a�+�?�`�B�i�i�r�2�B�i�2�M �B�M �/�2�` �/�B�2 �"�2�`�2�+�?�M�m�M�; �p�Q�M �U�#�V �/�m�`�+�?�;�2�7�C�?�`�i �r�m�`�/�2
�b�B�M�/ �B�/�2�M�i�B�b�+�? �x�m �/�2�M �#�2�B �/�2�` �J�2�b�b�m�M�;�- �r� �?�`�2�M�/ �b�B�2 �#�2�B �U�+�V0;1�K�K �B�M
�D�2�/�2 �_�B�+�?�i�m�M�; �#�2�i�`���;�2�M�X �1�B�M�x�2�H�M�2 �q�2�`�i�2 �x�r�B�b�+�?�2�M �/�2�M �h�2�B�H���#�#�B�H�/�m�M�;�2�M
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�A�K ���H�H�;�2�K�2�B�M�2�M �b�B�M�/ �B�M �/�2�M �1�`�;�2�#�M�B�b�b�2�M �M�2�#�2�M �:���B�M�@�o���`�B���i�B�Q�M�2�M ���m�+�? �a�+�?�r���M�F�m�M�;�2�M

�B�M �/�2�` �/�2�i�2�F�i�B�2�`�i�2�M �S�?�Q�i�Q�M�2�M�`���i�2 �b�B�+�?�i�#���`�X �.�B�2�b�2 �b�T�B�2�;�2�H�M �b�B�+�? �B�K �a�+���M ���H�b �a�+�?���i�i�2�M �p�Q�M

�E���K�K�2�`�`���M�/�- �E���`�#�Q�M�;�B�i�i�2�` �m�M�/ �2�B�M�2�K ���m�7�;�2�F�H�2�#�i�2�M �E���T�i�Q�M�b�i�C�+�F �r�B�/�2�`�X �1�b �F�Q�M�M�i�2

�2�B�M�2 �"�2�b�+�?�`�2�B�#�m�M�; �/�2�b ���#�b�i�`���?�H�p�2�`�?���H�i�2�M�b �/�2�` �Z�m�2�H�H�2 �;�2�7�m�M�/�2�M �r�2�`�/�2�M�- �K�B�i �/�2�K �2�B�M�2

�[�m���H�B�i���i�B�p�2 �"�2�b�+�?�`�2�B�#�m�M�; �/�2�` �2�`�?�º�?�i�2�M ���#�b�Q�`�T�i�B�Q�M �K�º�;�H�B�+�? �B�b�i�X

�w�m�` �l�M�i�2�`�b�m�+�?�m�M�; �/�2�` �.�`�m�+�F���#�?� �M�;�B�;�F�2�B�i �/�2�` �#�2�Q�#���+�?�i�2�i�2�M �1�z�2�F�i�2 �r�m�`�/�2 �2�B�M�2 �:���B�M�@

�J�2�b�b�m�M�; �m�M�i�2�` �2�B�M�2�K �2�B�M�;�2�b�i�2�H�H�i�2�M �B�#�2�`�/�`�m�+�F �p�Q�M�p = (1 ;25� 0;05)�K�#��� �̀x�r�B�b�+�?�2�M

�E���K�K�2�` �m�M�/ �l�K�;�2�#�m�M�; �/�m�`�+�?�;�2�7�C�?�`�i�X �.�B�2�b�2 �x�2�B�;�i�2�- �/���b�b �b�B�+�? �x�r���` �B�K �o�2�`�;�H�2�B�+�? �x�m�`

�L�Q�`�K���H�/�`�m�+�F�K�2�b�b�m�M�; �/�B�2 ���#�b�Q�`�T�i�B�Q�M �/�2�` �S�?�Q�i�Q�M�2�M �p�2�`� �M�/�2�`�i�2�- �2�b �D�2�/�Q�+�? �x�m �F�2�B�M�2�K

�l�M�i�2�`�b�+�?�B�2�/ �B�M �/�2�M �"�2�`�2�B�+�?�2�M �UB �K�B�M:; B �K���t:�V �F���K�X �q�B�2 �2�`�r���`�i�2�i �r�m�`�/�2�- �F���K �2�b �#�2�B

�2�`�?�º�?�i�2�K �.�`�m�+�F �x�m�` �p�2�`�b�i� �`�F�i�2�M �.�2�7�Q�`�K���i�B�Q�M �/�2�b �1�B�M�i�`�B�i�i�7�2�M�b�i�2�`�b�X �.�B�2�b�2 �q�º�H�#�m�M�; �?���i�i�2

�2�B�M�2 �:���B�M�@�o�2�`� �M�/�2�`�m�M�; �x�m�` �6�Q�H�;�2�- �r�2�H�+�?�2 �p�2�`�K�2�b�b�2�M �m�M�/ �K�B�i �b�B�K�m�H�B�2�`�i�2�M �1�`�r���`�i�m�M�;�2�M

�p�2�`�;�H�B�+�?�2�M �r�2�`�/�2�M �F�Q�M�M�i�2�X �1�b �x�2�B�;�i �b�B�+�?�- �/���b�b �/�2�` �:���B�M �K�B�i �b�i�2�B�;�2�M�/�2�` �.�2�7�Q�`�K���i�B�Q�M

���#�M�B�K�K�i�- �2�B�M�2�M �:�`�2�M�x�r�2�`�i �p�Q�M90�W �:���B�M�@�o���`�B���i�B�Q�M �#�2�B �r�2�M�B�;�2�` ���H�b1�K�K�.�2�7�Q�`�K���i�B�Q�M

�D�2�/�Q�+�? �M�B�+�?�i �m�M�i�2�`�b�+�?�`�2�B�i�2�i�X

�w�m�H�2�i�x�i �r�m�`�/�2 �;�2�x�2�B�;�i�- �/���b�b �/�2�` �/���`�;�2�b�i�2�H�H�i�2 �h�2�b�i�b�i���M�/ �C�#�2�` �/�B�2 �J�2�b�b�m�M�; �/�2�b �H�Q�F���H�2�M

�:���B�M�b �x�m�` �.�2�i�2�F�i�Q�`�F���H�B�#�`���i�B�Q�M �p�2�`�r�2�M�/�2�i �r�2�`�/�2�M �F���M�M�X �>�B�2�`�x�m �r�m�`�/�2 �2�t�2�K�T�H���`�B�b�+�?

���m�b �J�2�b�b�/���i�2�M �D�2�/�2�K �S���/ �/�2�` �E���i�?�Q�/�2�M�2�#�2�M�2 �2�B�M �:���B�M�@�q�2�`�i �x�m�;�2�Q�`�/�M�2�i�X



�l�M�b�B�+�?�2�`�?�2�B�i�b�#�2�i�`���+�?�i�m�M�;��
���X�R �"�2�`�2�+�?�M�m�M�; �/�2�` �l�M�b�B�+�?�2�`�?�2�B�i�2�M

�.�B�2 �"�2�`�2�+�?�M�m�M�; �/�2�` �l�M�b�B�+�?�2�`�?�2�B�i�2�M �B�M �/�B�2�b�2�` ���`�#�2�B�i �Q�`�B�2�M�i�B�2�`�2�M �b�B�+�? ���K�: �m�B�/�2 �i�Q �i�?�2

�2�t�T� �̀2�b�b�B�Q�M �Q�7�m�M�+�2�`�i���B�M�i�v �B�M�K�2���b�m� �̀2�K�2�M�i�U�:�l�J�V �(�"�A�S�N�8�)�X

�.�B�2 �J�2�b�b�m�M�; �/�2�b ���`�B�i�?�K�2�i�B�b�+�?�2�M �J�B�i�i�2�H�b�Y �2�B�M�2�` �w�m�7���H�H�b�;�`�º�=�2Y �?���i �7�Q�H�;�2�M�/�2 �l�M�b�B�+�?�2�`�@

�?�2�B�iu( �Y)�,

u( �Y) =
� (Y)
p

N
:

�.���#�2�B �B�b�i� (Y) �/�B�2 �a�i���M�/���`�/���#�r�2�B�+�?�m�M�; �/�2�` �w�m�7���H�H�b�;�`�º�=�2 �m�M�/N �/�B�2 ���M�x���?�H ���M �m�M���#�@

�?� �M�;�B�;�2�M �J�2�b�b�m�M�;�2�M�- �/�B�2 �7�C�` �/�B�2 �"�B�H�/�m�M�; �/�2�b �J�B�i�i�2�H�r�2�`�i�b �;�2�M�m�i�x�i �r�m�`�/�2�X

�q�B�`�/ �2�B�M �J�2�b�b�r�2�`�iY �p�Q�M �2�B�M�2�K �/�B�;�B�i���H�2�M �J�2�b�b�;�2�`� �i ���#�;�2�H�2�b�2�M �U�.�B�z�2�`�2�M�x�/�`�m�+�F�V�- �b�Q �B�b�i

�/�2�b�b�2�M �l�M�b�B�+�?�2�`�?�2�B�iu(Y) �K�B�i�?�B�H�7�2 �2�B�M�2�` �_�2�+�?�i�2�+�F�p�2�`�i�2�B�H�m�M�; �x�m �#�2�`�2�+�?�M�2�M�X �1�b �;�B�H�i�,

u(Y) =
� Y

2
p

3
:

�.���#�2�B �B�b�i� Y �/�2�` �F�H�2�B�M�b�i �/���`�b�i�2�H�H�#���`�2 �l�M�i�2�`�b�+�?�B�2�/ �x�r�B�b�+�?�2�M �x�r�2�B �q�2�`�i�2�M�X

�"�2�B�K ���#�H�2�b�2�M �2�B�M�2�b �J�2�b�b�r�2�`�i�bY �p�Q�M �2�B�M�2�K ���M���H�Q�;�2�M �J�2�b�b�;�2�`� �i �;�B�H�i �M���+�? �/�2�` �.�`�2�B�@

�2�+�F�b�p�2�`�i�2�B�H�m�M�;�,

u(Y) =
� Y

2
p

6
:

�.���#�2�B �B�b�i� Y �/�2�` �F�H�2�B�M�b�i�2 �l�M�i�2�`�b�+�?�B�2�/ �x�r�2�B�2�` �m�M�i�2�`�b�+�?�2�B�/�#���`�2�` �J�2�b�b�r�2�`�i�2�X

�>� �M�;�i �2�B�M�2 �:�`�º�=�2Y �B�M�/�B�`�2�F�i �C�#�2�`Y = f (X 1; X 2; :::X N ) �K�B�i �/�2�M �:�`�º�=�2�MX i �x�m�b���K�K�2�M�-

�2�`�;�B�#�i �b�B�+�? �/�B�2 �l�M�b�B�+�?�2�`�?�2�B�iu(Y) �C�#�2�` �/�B�2 �:���m�=�b�+�?�2 �6�2�?�H�2�`�7�Q�`�i�T�~���M�x�m�M�;�X �.�B�2�b�2 �B�b�i

�;�2�;�2�#�2�M �/�m�`�+�?�,

u(Y) =

vu
u
t

NX

i =1

�
@f
@Xi

� 2

� u(Y)2:

�8�R
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�_�2�+�?�M�m�M�;�2�M �m�M�/ �>�2�`�H�2�B�i�m�M�;�2�M�"
�"�X�R �E�Q�H�H�B�K���i�Q�`�;�2�Q�K�2�i�`�B�2 �m�M�/ �Z�m�2�H�H�T�`�Q�}�H

�.�2�i�2�F�i�Q�`

�Z�m�2�H�H�2

�E�Q�H�H�B�K���i�Q�`

D

K 1

h�Z�m�2�H�H�2

h�E�Q�H�H

h�.�2�i

K 2

Q1
�t

�v
�x

Q2

���#�#�B�H�/�m�M�; �"�X�R�, �a�F�B�x�x�2�M �x�m�` �"�2�`�2�+�?�M�m�M�; �/�2�` �b�B�+�?�i�#���`�2�M �6�H� �+�?�2 �p�Q�K �S�m�M�F�iP1 ���m�7 �/�2�`
�.�2�i�2�F�i�Q�`�~� �+�?�2

�w�m�` �"�2�b�+�?�`�2�B�#�m�M�; �/�2�b ���#�b�i�`���?�H�p�2�`�?���H�i�2�M�b �/�2�` �#�2�M�m�i�x�i�2�M �Z�m�2�H�H�2 �K�B�i �x�v�H�B�M�/�2�`�7�º�`�K�B�;�2�M

�E�Q�H�H�B�K���i�Q�` �U�_���/�B�m�br �E�Q�H�H�- �>�º�?�2h�E�Q�H�H�V �r�2�`�/�2�M �/�B�2 �:�`�º�=�2�M �B�M ���#�#�B�H�/�m�M�; �"�X�R �p�2�`�r�2�M�/�2�i�X

�.���K�B�i �2�B�M �2�K�B�i�i�B�2�`�i�2�b �S�?�Q�i�Q�M �/�2�M �.�2�i�2�F�i�Q�` �B�K �S�m�M�F�i

D = ( x; y; h�Z�m�2�H�H�2+ h�E�Q�H�H+ h�.�2�i)

�i�`�B�z�i�- �K�m�b�b �2�b �#�2�B�/�b�2�B�i�B�; �/�B�2 �:�`�m�M�/�~� �+�?�2�M �/�2�b �w�v�H�B�M�/�2�`�b �b�+�?�M�2�B�/�2�M�X �1�B�M �#�2�H�B�2�#�B�;�2�`

�S�m�M�F�i ���m�7 �/�2�K �.�2�+�F�2�H �/�2�b �E�Q�H�H�B�K���i�Q�`�b �B�b�i �;�2�;�2�#�2�M �/�m�`�+�?�,

K 1 = ( r �+�Q�b�; r �b�B�M�; h �Z�m�2�H�H�2+ h�E�Q�H�H):

�8�j



�8�9 �" �_�2�+�?�M�m�M�;�2�M �m�M�/ �>�2�`�H�2�B�i�m�M�;�2�M

�q� �?�`�2�M�/ �2�B�M �#�2�H�B�2�#�B�;�2�` �S�m�M�F�i ���m�7 �/�2�K �"�Q�/�2�M �/�2�b �E�Q�H�H�B�K���i�Q�`�b �;�2�;�2�#�2�M �B�b�i �/�m�`�+�?�,

K 2 = ( r 0�+�Q�b� 0; r �b�B�M� 0; h�Z�m�2�H�H�2):

�.���#�2�B �;�B�H�i�; � 0 2 [0; 2� ] �m�M�/r; r 0 2 [0; r �E�Q�H�H]�X �o�2�`�H� �m�7�i �2�B�M �a�i�`���?�H �/�m�`�+�? �/�B�2 �S�m�M�F�i�2D

�m�M�/K 1�- �b�+�?�M�2�B�/�2�i �2�` �/�B�2 �Z�m�2�H�H�2 �B�K �S�m�M�F�i

Q1 =
�

x +
h�;�2�b

h�.�2�i
(r �+�Q�b� � x); y +

h�;�2�b

h�.�2�i
(r �b�B�M� � y); 0

�
:

�q� �?�`�2�M�/ �2�B�M �a�i�`���?�H�- �/�2�` �/�m�`�+�? �/�B�2 �S�m�M�F�i�2D �m�M�/K 2 �p�2�`�H� �m�7�i�- �/�B�2 �Z�m�2�H�H�2 �B�K �S�m�M�F�i

Q2 =
�

x +
h�;�2�b

h�E�Q�H�H+ h�.�2�i
(r 0�+�Q�b� 0 � x); y +

h�;�2�b

h�E�Q�H�H+ h�.�2�i
(r 0�b�B�M� 0 � y); 0

�

�i�`�B�z�i�X

�.�B�2 �J�2�M�;�2 ���H�H�2�` �S�m�M�F�i�2Q1�- �7�C�` �r�2�H�+�?�2 �/�B�2 �"�2�/�B�M�;�m�M�;� 2 [0; 2� ] �m�M�/r 2 [0; r �E�Q�H�H]

�;�B�H�i�- �#�B�H�/�2�i �2�B�M�2�M �E�`�2�B�b�X �:�H�2�B�+�?�2�b �;�B�H�i �7�C�`Q2�X ���H�H�2 �a�i�`���?�H�2�M�- �r�2�H�+�?�2 �/�2�M �S�m�M�F�iD �/�m�`�+�?

�2�B�M�2 �/�2�` �#�2�B�/�2�M �:�`�m�M�/�~� �+�?�2�M �i�`�2�z�2�M�- �b�+�?�M�2�B�/�2�M �/�B�2 �Z�m�2�H�H�2 �B�K �D�2�r�2�B�H�B�;�2�M �E�`�2�B�b�X �.���K�B�i

���H�b�Q �2�B�M �S�?�Q�i�Q�M �#�2�B�/�2 �:�`�m�M�/�~� �+�?�2�M �/�m�`�+�?�H���m�7�2�M �F���M�M�- �K�m�b�b �2�b �B�M �/�2�` �a�+�?�M�B�i�i�~� �+�?�2

�/�2�` �#�2�B�/�2�M �E�`�2�B�b�2 �2�K�B�i�i�B�2�`�i �r�Q�`�/�2�M �b�2�B�M�X �L���+�? �(�q�2�B�) �;�B�H�i �7�C�` �/�2�M �6�H� �+�?�2�M�B�M�?���H�i �/�B�2�b�2�`

�6�H� �+�?�2�,

A = R2
2 ���`�+�+�Q�b

�
d2 + R2

2 � R2
1

2dR2

�
+ R2

1 ���`�+�+�Q�b
�

d2 + R2
1 � R2

2

2dR1

�

�
1
2

p
(� d + R2 + R1)(d + R2 � R1)(d � R2 + R1)(d + R2 + R1):

�U�"�X�R�V

�.���#�2�B �#�2�b�+�?�`�2�B�#�2�M

R1 = r �E�Q�H�H�
h�;�2�b

h�.�2�i
�m�M�/ �U�"�X�k�V

R2 = r �E�Q�H�H�
h�;�2�b

h�E�Q�H�H+ h�.�2�i
�U�"�X�j�V

�/�B�2 �_���/�B�2�M �/�2�` �#�2�B�/�2�M �E�`�2�B�b�2 �m�M�/

d =
p

x2 + y2 � h�;�2�b�
�

1
h�.�2�i

�
1

h�E�Q�H�H+ h�.�2�i

�
�U�"�X�9�V

�/�2�M ���#�b�i���M�/ �/�2�` �#�2�B�/�2�M �E�`�2�B�b�2�X

�A�M �/�2�` �;�2�Q�K�2�i�`�B�b�+�?�2�M �"�2�i�`���+�?�i�m�M�; �b�B�M�/ �x�r�2�B �:�`�2�M�x�7� �H�H�2 �#�2�Q�#���+�?�i�#���`�X �6�C�` �/�2�M �6���H�H

d < R 1 � R2 �H�B�2�;�i �/�2�` �E�`�2�B�bQ2 �p�Q�H�H�b�i� �M�/�B�; �B�K �E�`�2�B�bQ1�X �:�H�2�B�+�?�x�2�B�i�B�; �B�b�i �:�H�2�B�+�?�m�M�;



�" �_�2�+�?�M�m�M�;�2�M �m�M�/ �>�2�`�H�2�B�i�m�M�;�2�M �8�8

�"�X�R �B�M �/�B�2�b�2�K �6���H�H �m�M�/�2�}�M�B�2�`�i�X �.�B�2 �6�H� �+�?�2A �/�2�` �B�#�2�`�b�+�?�M�2�B�/�m�M�;�b�~� �+�?�2 �B�b�i �;�2�;�2�#�2�M

�/�m�`�+�?�,

A = �R 2
2: �U�"�X�8�V

�.�2�` �x�r�2�B�i�2 �:�`�2�M�x�7���H�H �2�`�;�B�#�i �b�B�+�?�- �r�2�M�M �b�B�+�? �/�B�2 �#�2�B�/�2�M �E�`�2�B�b�2Q1 �m�M�/Q2 �M�B�+�?�i �C�#�2�`�@

�b�+�?�M�2�B�/�2�M�X �6�C�`d > R 2 + R1 �B�b�i �:�H�2�B�+�?�m�M�; �"�X�R �2�#�2�M�7���H�H�b �m�M�/�2�}�M�B�2�`�i�X �1�b �;�B�H�i �/���M�MA = 0�X

�.���K�B�i �/�B�2�b�2 �6�m�M�F�i�B�Q�MA(
p

x2 + y2) / I �x�m�K �6�B�i �/�2�` �A�M�i�2�M�b�B�i� �i�b�p�2�`�i�2�B�H�m�M�; �p�2�`�r�2�M�/�2�i

�r�2�`�/�2�M �F���M�M�- �r�B�`�/ �/�B�2 �:�H�2�B�+�?�m�M�; �K�B�i �;�C�M�b�i�B�;�2�`�2�M �6�B�i�@�o���`�B���#�H�2�M �7�Q�`�K�m�H�B�2�`�i�X �.�� �2�b �b�B�+�?

�m�K �2�B�M�2 �S�`�Q�T�Q�`�i�B�Q�M���H�B�i� �i �x�r�B�b�+�?�2�M �a�i�`���?�H�m�M�;�b�B�M�i�2�M�b�B�i� �iI �m�M�/ �6�H� �+�?�2A �?���M�/�2�H�i�- �K�m�b�b

�2�B�M �S�`�Q�T�Q�`�i�B�Q�M���H�B�i� �i�b�7���F�i�Q�`~C �K�B�i�#�2�`�C�+�F�b�B�+�?�i�B�;�i �r�2�`�/�2�M�X �.�� �B�M �/�2�M �:�H�2�B�+�?�m�M�;�2�M �"�X�R

�m�M�/ �"�X�8 ���H�H�2 �a�m�K�K���M�/�2�M �/�2�M �6���F�i�Q�`h2
�;�2�b�#�2�B�M�?���H�i�2�M�- �F���M�M �/�B�2�b�2�` ���m�b�;�2�F�H���K�K�2�`�i �m�M�/

�B�M �/�2�` �6�B�i�F�Q�M�b�i���M�i�2C = h2
�;�2�b� ~C �x�m�b���K�K�2�M�;�2�7���b�b�i �r�2�`�/�2�M�X

�"�X�k ���#�b�Q�`�T�i�B�Q�M�b�F�Q�2�{�x�B�2�M�i �p�Q�M �a���;�Q�t�@�R�3

�L���+�? �(�>�a�y�9�) �B�b�i �/�2�` �J���b�b�2�M���#�b�Q�`�T�i�B�Q�M�b�F�Q�2�{�x�B�2�M�i� / � �p�Q�M �a�i�Q�z�;�2�K�B�b�+�?�2�M �m�M�/ �o�2�`�#�B�M�@

�/�m�M�;�2�M �;�2�;�2�#�2�M �/�m�`�+�?�,

� / � =
X

i

wi (� / � ) i : �U�"�X�e�V

�.���#�2�B �B�b�iwi �/�2�` �J���b�b�2�M���M�i�2�B�H �m�M�/(� / � ) i �/�2�` �J���b�b�2�M���#�b�Q�`�T�i�B�Q�M�b�F�Q�2�{�x�B�2�M�i �/�2�bi �@�i�2�M

�"�2�b�i���M�/�i�2�B�H�b�X

�6�C�` �*�P2 �;�B�H�i�,

(� / � )�*�P�k
=

M �*

M �* + 2 � M �P
� (� / � )�* +

2 � M �P

M �* + 2 � M �P
� (� / � )�P = 23;129�+�K2��;� 1: �U�"�X�d�V

�>�B�2�`�#�2�B �#�2�b�+�?�`�2�B�#�iM i �/�B�2 �K�Q�H���`�2 �J���b�b�2 �/�2�b �D�2�r�2�B�H�B�;�2�M �"�2�b�i���M�/�i�2�B�H�b�X �a�Q�r�Q�?�H ���`�;�Q�M

���H�b ���m�+�? �E�Q�?�H�2�M�b�i�Q�z�/�B�Q�t�B�/ �F�º�M�M�2�M �b�2�T���`���i ���H�b �B�/�2���H�2 �:���b�2 ���M�;�2�M�Q�K�K�2�M �r�2�`�/�2�M�X �6�C�`

�/�2�b�b�2�M �K�Q�H���`�2�b �o�Q�H�m�K�2�MV/ n �;�B�H�i �#�2�B �2�B�M�2�K �.�`�m�+�F �p�Q�Mp = 1 �#��� �̀m�M�/T = 20 � �*

�_���m�K�i�2�K�T�2�`���i�m�`�,

pV = nRT )
V
n

=
RT
p

= 24;37�H� �K�Q�H� 1: �U�"�X�3�V

�>�B�2�`�#�2�B �#�2�b�+�?�`�2�B�#�iR � 8;314�C�K�Q�H� 1�E� 1 �/�B�2 ���H�H�;�2�K�2�B�M�2 �:���b�F�Q�M�b�i���M�i�2�X

�.�B�2 �.�B�+�?�i�2�M� = m/ V = M �n/ V �p�Q�M ���`�;�Q�M �m�M�/ �E�Q�?�H�2�M�b�i�Q�z�/�B�Q�t�B�/�- �F�º�M�M�2�M �K�B�i�?�B�H�7�2 �/�2�`



�8�e �" �_�2�+�?�M�m�M�;�2�M �m�M�/ �>�2�`�H�2�B�i�m�M�;�2�M

�K�Q�H���`�2�M �J���b�b�2�MM ���` = 39;948�; � �K�Q�H� 1 �(�a�L�y�9�) �m�M�/M �*�P�k = 44;010�; � �K�Q�H� 1 �(�a�L�y�9�)

�x�m�,

� ���` = 1;639�; � �H� 1 �m�M�/� �*�P�k = 1;806�; � �H� 1

�#�2�b�i�B�K�K�i �r�2�`�/�2�M�X

�6�C�` �/�B�2 �J���b�b�2�M���M�i�2�B�H�2wi �p�Q�M ���`�;�Q�M �m�M�/ �*�P2 �;�B�H�i �/�2�K�M���+�?�,

w���` =
0;82� � ���`

0;82� � ���` + 0;18� � �*�P�k

= 80;53�W w�*�P�k =
0;18� � �*�P�k

0;82� � ���` + 0;18� � �*�P�k

= 19;47�W:

�J�B�i �/�2�K �J���b�b�2�M���#�b�Q�`�T�i�B�Q�M�b�F�Q�2�{�x�B�2�M�i�2�M(� / � )���` = 259;3�+�K2��;� 1 �(�>�a�y�9�) �;�B�H�i ���H�b�Q�,

� �a���;�Q�t= ( w���` (� / � )���` + w�*�P�k(� / � )�*�P�k) � � �a���;�Q�t �U�"�X�N�V

= ( w���` (� / � )���` + w�*�P�k(� / � )�*�P�k) � (0;82� � ���` + 0;18� � �*�P�k) �U�"�X�R�y�V

= 0;356�+�K� 1 �U�"�X�R�R�V



�h�`���M�b�7�Q�`�K���i�B�Q�M�b�K���i�`�B�t �*
�l�K �2�B�M�2�M �P�`�i(x �E; y�E; z�E) �B�K �E�Q�Q�`�/�B�M���i�2�M�b�v�b�i�2�K �/�2�` �E���K�K�2�` �B�M �/���b �E�Q�Q�`�/�B�M���@

�i�2�M�b�v�b�i�2�K �/�2�` �*�L�*�@�J���b�+�?�B�M�2 �m�K�x�m�`�2�+�?�M�2�M�- �r�B�`�/ �7�Q�H�;�2�M�/�2 �h�`���M�b�7�Q�`�K���i�B�Q�M�b�K���i�`�B�t

�p�2�`�r�2�M�/�2�i�,

T =

2

6
4

9; 99� 10� 1 � 1; 59� 10� 2 6; 45� 10� 3

1; 54� 10� 2 1 5; 12� 10� 4

1; 07 1; 48 1; 12

3

7
5 :

�.���x�m �r�B�`�/ �/�B�2 �J���i�`�B�tT �p�Q�M �H�B�M�F�b �K�B�i �/�2�K �w�2�B�H�2�M�p�2�F�i�Q�`r �E = [ x �E; y�E; 1] �K�m�H�i�B�T�H�B�x�B�2�`�i�X

�.�B�2 �2�`�b�i�2�M �#�2�B�/�2�M �1�B�M�i�`� �;�2 �/�2�b �`�2�b�m�H�i�B�2�`�2�M�/�2�M �o�2�F�i�Q�`�b �2�M�i�b�T�`�2�+�?�2�M �/���M�M �/�2�Mx�@ �m�M�/

y�@�E�Q�Q�`�/�B�M���i�2�M �/�2�` �S�Q�b�B�i�B�Q�M �B�K �E�Q�Q�`�/�B�M���i�2�M�b�v�b�i�2�K �/�2�` �*�L�*�@�J���b�+�?�B�M�2 �Ux �J �m�M�/y�J �V�X

�.�B�2z�@�E�Q�Q�`�/�B�M���i�2z�J �r�B�`�/ �K�B�i�?�B�H�7�2 �p�Q�M�,

z�J = a � xy + b� x + c � y + d �U�*�X�R�V

�#�2�b�i�B�K�K�i�X �.���#�2�B �b�B�M�/a�-b�-c �m�M�/d �6�B�i�T���`���K�2�i�2�`�- �r�2�H�+�?�2 ���m�b �2�B�M�2�` �r�2�B�i�2�`�2�M �E���H�B�#�`���i�B�Q�M

�#�2�b�i�B�K�K�i �r�m�`�/�2�M�X

�.�B�2 �6�B�i�T���`���K�2�i�2�`�- �/�B�2 �B�M �/�2�` �/�m�`�+�?�;�2�7�C�?�`�i�2�M �E���H�B�#�`���i�B�Q�M �2�`�K�B�i�i�2�H�i �r�m�`�/�2�M�- �H���m�i�2�M�,

a = (1 ;51� 0;82) � 10� 9 �’�K� 1; b= (5 ;27� 0;49) � 10� 3; c = ( � 5;51� 4;87) � 10� 4

�m�M�/d = (1 ;116� 0;002)� 105 �’�K:

�.�m�`�+�? �6�2�?�H�2�`�7�Q�`�i�T�~���M�x�m�M�; �2�`�;�B�#�i �b�B�+�? �B�M �/�2�` ���F�i�B�p�2�M �6�H� �+�?�2 �/�2�` �E���K�K�2�`x; y � 920�+�K

�2�B�M�2 �l�M�b�B�+�?�2�`�?�2�B�i �/�2�`z�@�E�Q�Q�`�/�B�M���i�2 �/�2�` �J���b�+�?�B�M�2 �p�Q�M

u(z) = 984 �’�K � 1�K�K

�8�d





�G�B�i�2�`���i�m�`

�(���M�/�k�R�)���M�i�Q�M ���M�/�`�Q�M�B�+ �2�i ���H�X�*�Q�M�+�2�T�i�m���H �.�2�b�B�;�M �_�2�p�B�2�r �7�Q�` �i�?�2 �h�_�. �;���b �b�v�b�i�2�K�X

�9�X �C�m�M�B �k�y�k�R�X

�(���q�R�k�) ���X ���M�/�`�Q�M�B�+ �m�M�/ �C�X�S�X �q�2�b�b�2�H�b�X �ó�h�`���M�b�B�i�B�Q�M �`���/�B���i�B�Q�M �/�2�i�2�+�i�Q�`�b�ô�X �A�M�,�L�m�+�H�2���`

�A�M�b�i�`�m�K�2�M�i�b ���M�/ �J�2�i�?�Q�/�b �B�M �S�?�v�b�B�+�b �_�2�b�2��� �̀+�? �a�2�+�i�B�Q�M ���, ���+�+�2�H�2� �̀��i�Q�`�b�-

�a�T�2�+�i� �̀Q�K�2�i�2�`�b�- �.�2�i�2�+�i�Q�`�b ���M�/ ���b�b�Q�+�B���i�2�/ �1�[�m�B�T�K�2�M�i�e�e�e �U�k�y�R�k�V�- �a�X �R�j�y���R�9�d�X

�/�Q�B�,�?�i�i�T�b�,�f�f�/�Q�B�X�Q�`�;�f�R�y�X�R�y�R�e�f�D�X�M�B�K���X�k�y�R�R�X�y�N�X�y�9�R�X

�(�"�2�+�R�3�)�C�Q�?���M�M�2�b �"�2�+�F�?�Q�z�X �ó���m�i�Q�K���i�2�/ �h�2�b�i �a�i���M�/ �a�2�i�m�T ���M�/ �a�B�;�M���H �_�2�+�Q�M�b�i�`�m�+�@

�i�B�Q�M �7�Q�` �i�?�2 �*�"�J�@�h�_�.�ô�X ���m�;�X �k�y�R�3�X

�(�"�A�S�N�8�)�"�A�S�J �2�i ���H�X�1�p���H�m���i�B�Q�M �Q�7 �K�2���b�m� �̀2�K�2�M�i �/���i�� �� �:�m�B�/�2 �i�Q �i�?�2 �2�t�T� �̀2�b�b�B�Q�M �Q�7

�m�M�+�2�`�i���B�M�i�v �B�M �K�2���b�m� �̀2�K�2�M�i �U�:�l�J�V�X �R�N�N�8�X�m�`�H�,�?�i�i�T�b�,�f�f�r�r�r�X�#�B�T�K�X�Q�`�;�f

�/�Q�+�m�K�2�M�i�b�f �k�y�R�k�e�f �k�y�d�R�k�y�9�f �C�*�:�J �n�R�y�y�n�k�y�y�3�n�1�X�T�/�7�f �+�#�y�2�7�9�j�7�@�#�����8�@

�R�R�+�7�@�j�7�3�8�@�9�/�+�/�3�e�7�d�d�#�/�e�U�#�2�b�m�+�?�i ���K �j�y�X �y�N�X �k�y�k�9�V�X

�(�*�"�J�R�3�)�*�"�J�@�*�Q�H�H���#�Q�`���i�B�Q�M�X�h�?�2 �h� �̀��M�b�B�i�B�Q�M �_���/�B���i�B�Q�M �.�2�i�2�+�i�Q�` �Q�7 �i�?�2 �*�"�J �1�t�T�2�`�B�@

�K�2�M�i ���i �6���A�_�, �h�2�+�?�M�B�+���H �.�2�b�B�;�M �_�2�T�Q�`�i �7�Q�` �i�?�2 �*�"�J �h� �̀��M�b�B�i�B�Q�M �_���/�B���i�B�Q�M
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