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A Physically Informed Data-Driven Approach to Analyze Human
Induced Vibration in Civil Structures

Ellis C. Kessler

(ABSTRACT)

With the rise of the Internet of Things (IoT) and smart buildings, new algorithms are being
developed to understand how occupants are interacting with buildings via structural vibra-
tion measurements. These vibration-based occupant inference algorithms (VBOI) have been
developed to localize footsteps within a building, to classify occupants, and to monitor oc-
cupant health. This dissertation will present a three-stage journey proposing a path forward
for VBOI research based on physically informed data-driven models of structural dynamical
systems.

The first part of this dissertation presents a method for extracting temporal gait param-
eters via underfloor accelerometers. The time between an occupant’s consecutive steps can
be measured with only structural vibration measurements with a similar accuracy to current
gait analysis tools such as force plates and in-shoe pressure sensors. The benefit of this, and
other VBOI gait analysis algorithms, is in their ease of use. Gait analysis is currently lim-
ited to a clinical setting with specialized measurement systems, however VBOI gait analysis
provides the ability to bring gait analysis to any building.

VBOI algorithms often make some simplifying assumptions about the dynamics of the build-
ing in which they operate. Through a calibration procedure, many VBOI algorithms can
learn some system parameters. However, as demonstrated in the second part of this disserta-
tion, some commonly made assumptions oversimplify phenomena present in civil structures
such as: attenuation, reflections, and dispersion. A series of experimental and theoretical
investigations show that three common assumptions made in VBOI algorithms are unable to
account for at least one of these phenomena, leading to algorithms which are more accurate
under certain conditions.

The final part of this dissertation introduces a physically informed data-driven modelling
technique which could be used in VBOI to create a more complete model of a building.
Continuous residue interpolation (CRI) takes FRF measurements at a discrete number of
testing locations, and creates a predictive model with continuous spatial resolution. The
fitted CRI model can be used to simulate the response at any location to an input at any
other location. An example of using CRI for VBOI localization is shown.



A Physically Informed Data-Driven Approach to Analyze Human
Induced Vibration in Civil Structures

Ellis C. Kessler
(GENERAL AUDIENCE ABSTRACT)

Vibration-based occupant inference (VBOI) algorithms are an emerging area of research
in smart buildings instrumented with vibration sensors. These algorithms use vibration
measurements of the building’s structure to learn something about the occupants inside the
building. For example the vibration of a floor in response to a person’s footstep could be
used to estimate where that person is without the need for any line-of-sight sensors like
cameras or motion sensors. The storyline of this dissertation will make three stops:

• The first is the demonstration of a VBOI algorithm for monitoring occupant health.

• The second is an investigation of some assumptions commonly made while developing
VBOI algorithms, seeking to shed light on when they lead to accurate results and when
they should be used with caution.

• The third, and final, is the development of a data-driven modelling method which uses
knowledge about how systems vibrate to build as detailed a model of the system as
possible.

Current VBOI algorithms have demonstrated the ability to accurately infer a range of in-
formation about occupants through vibration measurements. This is shown with a varied
literature of localization algorithms, as well as a growing number of algorithms for perform-
ing gait analysis. Gait analysis is the study of how people walk, and its correlation to their
health. The vibration-based gait analysis procedure in this work demonstrates extracting
distributions of temporal gait parameters, like the time between steps.

However, many current VBOI algorithms make significant simplifying assumptions about
the dynamics of civil structures. Experimental and theoretical investigations of some of
these assumptions show that while all assumptions are accurate in certain situations, the
dynamics of civil structures are too complex to be completely captured by these simplified
models.

The proposed path forward for VBOI algorithms is to employ more sophisticated data-
drive modelling techniques. Data-driven models use measurements from the system to build
a model of how the system would respond to new inputs. The final part of this dissertation is
the development of a novel data-driven modelling technique that could be useful for VBOI.
The new method, continuous residue interpolation (CRI) uses knowledge of how systems vi-
brate to build a model of a vibrating system, not only at the locations which were measured,
but over the whole system. This allows a relatively small amount of testing to be used to
create a model of the entire system, which can in turn be used for VBOI algorithms.
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�7�H�Q�Q�`�X�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�9�e

�j�X�R�R �o�B�b�m���H�B�x���i�B�Q�M �Q�7 �+�`�Q�b�b �b�2�+�i�B�Q�M �K�Q�i�B�Q�M �B�M �i�?�2x ���M�/y �/�B�`�2�+�i�B�Q�M�b �Uz �K�Q�i�B�Q�M �B�b
�B�;�M�Q�`�2�/ ���b �B�i �r���b �M�2�;�H�B�;�B�#�H�2�V�X �h�?�2 �2�M�2�`�;�v ���M�/ �`�2�H���i�B�p�2 �K�Q�i�B�Q�M �/�B�`�2�+�i�B�Q�M �7�Q�` �2���+�?
�b�2�M�b�Q�` �Q�M �i�?�2 �#�2���K ���M�/ �+�Q�H�m�K�M �b�i�`�m�+�i�m�`�2 ���`�2 �b�?�Q�r�M�X �1�M�2�`�;�v �B�b �+���H�+�m�H���i�2�/
�#�v �B�M�i�2�;�`���i�B�M�; �6�_�6�b �i�Q �`�2�K�Q�p�2 �B�M�7�H�m�2�M�+�2 �Q�7 �/�B�7�7�2�`�2�M�+�2�b �B�M �?���K�K�2�` �B�K�T���+�i�b�-
�r�?�B�H�2 �`�2�H���i�B�p�2 �T�?���b�2 �B�b �/�2�i�2�`�K�B�M�2�/ �#�v �+�Q�b�B�M�2 �b�B�K�B�H���`�B�i�v �Q�7 �i�B�K�2 �b�2�`�B�2�b �b�B�M�+�2 ���H�H
�K�2���b�m�`�2�K�2�M�i�b ���i �2���+�? �H�Q�+���i�B�Q�M �r�2�`�2 �i���F�2�M �/�m�`�B�M�; �i�?�2 �b���K�2 �B�K�T���+�i�X �A�M�b�2�i ���`�2
�i�B�K�2 �b�2�`�B�2�b �K�2���b�m�`�2�K�2�M�i�b �7�Q�` �H�Q�+���i�B�Q�M �"�k�- �i�Q �B�H�H�m�b�i�`���i�2 �?�Q�r �i�?�2 ���+�+�2�H�2�`���i�B�Q�M
�+�?���M�;�2�b �#�2�i�r�2�2�M �i�?�2 �7���+�2�b ���b �r�2�H�H ���b �b�+�?�2�K���i�B�+�b �Q�7 �r�?���i �p���`�B�Q�m�b �r���p�2 �K�Q�/�2�b
�r�Q�m�H�/ �H�Q�Q�F �H�B�F�2�X�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�9�3

�j�X�R�k �.�B���;�`���K �Q�7 �i�?�2 ���#���[�m�b �K�Q�/�2�H �U���V�X ���K�T�H�B�i�m�/�2 �`���i�B�Q�b �7�Q�` �+�?���M�;�B�M�; �b�H�2�M�/�2�`�M�2�b�b
�`���i�B�Q �U�#�V�- ���M�/ ���K�T�H�B�i�m�/�2 �`���i�B�Q�b �7�Q�` �+�?���M�;�B�M�; �b�i�B�7�7�M�2�b�b �`���i�B�Q �U�+�V�X ���K�T�H�B�i�m�/�2
�`���i�B�Q�b �7�Q�`A0 �r���p�2�b �b�i���v�B�M�; �B�M �i�?�2 �#�2���K�- �#�Q�i�?A0 ���M�/S0 �r���p�2�b �B�M �i�?�2 �+�Q�H�m�K�M�-
���b �r�2�H�H ���b �i�?�2 �i�Q�i���H �K���;�M�B�i�m�/�2 �B�M �i�?�2 �+�Q�H�m�K�M ���`�2 �b�?�Q�r�M�X�X �X �X �X �X �X �X �X �X �X �X�8�y

�j�X�R�j �.�B���;�`���K �Q�7 �b�2�M�b�Q�`�b �Q�M �i�?�2 �b�m�`�7���+�2 �Q�7 �7�H�Q�Q�`�- ���M�/ �m�M�/�2�` �i�?�2 �A�@�#�2���K �U���V�X �a�T�2�+�@
�i�`�Q�;�`���K�b �Q�7 �K�2���b�m�`�2�K�2�M�i�b �7�`�Q�K �i�?�2 �b�m�`�7���+�2 �U�#�-�+�V ���M�/ �m�M�/�2�` �i�?�2 �A�@�#�2���K �U�/�-�2�V
�7�Q�` ���M �B�K�T���+�i �7�`�Q�K ���M �B�M�b�i�`�m�K�2�M�i�2�/ �?���K�K�2�`�X �P�M�2 �b�2�M�b�Q�` �7�Q�` �i�?�2 �b�m�`�7���+�2 ���M�/
�A�@�#�2���K ���`�2 �+�H�Q�b�2 �i�Q �i�?�2 �B�K�T���+�i �U�#�-�/�V �r�?�B�H�2 �i�?�2 �Q�i�?�2�` �B�b �9�y�@�9�k �7�2�2�i ���r���v �U�+�-�2�V
�b�Q �i�?�2 �2�7�7�2�+�i�b �Q�7 �/�B�b�T�2�`�b�B�Q�M �+���M �#�2 �b�2�2�M�X�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�8�k

�j�X�R�9 �a�T�2�+�i�`�Q�;�`���K�b �7�`�Q�K ���M �B�K�T���+�i �Q�M �� �;�`�Q�m�M�/ �7�H�Q�Q�`�- �K�2���b�m�`�2�/ �#�v �b�2�M�b�Q�`�b �T�H���+�2�/
�Q�M �i�?�2 �b�m�`�7���+�2 �Q�7 �i�?�2 �+�Q�M�+�`�2�i�2 �7�H�Q�Q�` �R�8 �7�2�2�i ���r���v �7�`�Q�K �2���+�? �Q�i�?�2�`�X�X �X �X �X �X �X�8�j
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�j�X�R�8 �.�B�b�T�2�`�b�B�Q�M �+�m�`�p�2�b �K�2���b�m�`�2�/ �B�M �i�?�2 �#�2���K ���M�/ �+�Q�H�m�K�M �b�i�`�m�+�i�m�`�2�- ���b �r�2�H�H ���b �i�?�2
�7�Q�m�`�i�? �7�H�Q�Q�` �Q�7 �:�Q�Q�/�r�B�M �U���V�X �h�?�2 �;�`�Q�m�T �p�2�H�Q�+�B�i�B�2�b �Ucg�V �7�Q�` �i�?�2 �7�B�`�b�i �i�?�`�2�2 �b�v�K�@
�K�2�i�`�B�+ ���M�/ ���M�i�B�b�v�K�K�2�i�`�B�+ �G���K�# �K�Q�/�2�b �Q�7 �� �T�H���i�2 �r�B�i�?� = 0:2�- �M�Q�`�K���H�B�x�2�/
�#�v �i�?�2 �K���i�2�`�B���H�ö�b �b�?�2���` �b�T�2�2�/cs ���M�/ �i�?�2 �T�H���i�2 �i�?�B�+�F�M�2�b�bH �U�#�V�X�X �X �X �X �X �X �X �X�8�9

�9�X�R �� �;�`���T�?�B�+���H �+�Q�K�T���`�B�b�Q�M �Q�7 �b�2�H�2�+�i�2�/ �K�2�i�?�Q�/�b �7�Q�` �+�?���`���+�i�2�`�B�x�B�M�; �b�2�+�Q�M�/ �Q�`�/�2�`
�b�v�b�i�2�K�b�X�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�8�N

�9�X�k �.�B���;�`���K �Q�7 �#�2���K �r�B�i�? �T�B�M�M�2�/ �#�Q�m�M�/���`�v �+�Q�M�/�B�i�B�Q�M�b ���i �#�Q�i�? �2�M�/�b�X�X �X �X �X �X �X�e�k

�9�X�j �� �/�B���;�`���K �Q�7 �i�?�2 �J�2�B�`�Q�p�B�i�+�? �#���` �b�v�b�i�2�K�X�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�e�8

�9�X�9 �*�Q�K�T���`�B�b�Q�M �Q�7 �2�`�`�Q�`�b �7�Q�` �K�Q�/�2 �R ���M�/ �K�Q�/�2 �8 �Q�7 �i�?�2 �#���` �b�v�b�i�2�K �r�B�i�? �p���`�B�Q�m�b
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���M�/ �*�?�2�#�v�b�?�2�p �M�Q�/�2�b�X �S�Q�H�v�M�Q�K�B���H �Q�`�/�2�` �3 �B�b �m�b�2�/ �7�Q�` �#�Q�i�? �i�v�T�2�b �Q�7 �b�T���+�B�M�;�-
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�9�X�3 �*�Q�K�T���`�B�b�Q�M �Q�7 �i�?�2 �2�`�`�Q�` �7�Q�` �K�Q�/�2 �R ���M�/ �K�Q�/�2 �8 �m�b�B�M�; �_�_�J ���M�/ �6�1 �K�Q�/�2�H�H�B�M�;
���i �i�?�2 �b���K�2 �K�Q�/�2�H �Q�`�/�2�`�b�X�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�d�R

�9�X�N �h�r�Q �p�2�+�i�Q�` �7�B�i�i�B�M�; �K�Q�/�2�H�b�- �Q�M�2 �r�B�i�? �K�Q�/�2�H �Q�`�/�2�` �k ���M�/ �Q�M�2 �r�B�i�? �K�Q�/�2�H �Q�`�/�2�`
�R�y�X �h�?�2 �J�2�B�`�Q�p�B�i�+�? �#���` �?���b �8 �K�Q�/�2�b �B�M �i�?�B�b �7�`�2�[�m�2�M�+�v �`���M�;�2�- �i�?�m�b �i�?�2 �K�Q�/�2�H
�Q�`�/�2�` �R�y �7�B�i �B�b ���#�H�2 �i�Q �`�2�+�`�2���i�2 �i�?�2 �6�_�6�b �r�2�H�H ���b �b�2�2�M �Q�M �i�?�2 �`�B�;�?�i�X�X �X �X �X �X �X�d�k
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�8�X�k �.�B���;�`���K �Q�7 �i�?�2 �9�@�.�P�6 �b�v�b�i�2�K �b�?�Q�r�B�M�; �B�M�T�m�i�bf 1� 4(t) ���M�/ �Q�m�i�T�m�i�by1� 4(t)
���M�/ �b�v�b�i�2�K �T�`�Q�T�2�`�i�B�2�b�X �A�M�T�m�i�b ���M�/ �Q�m�i�T�m�i�b �r�?�2�`�2 �i�?�2�`�2 ���`�2 �p�B�`�i�m���H �b�2�M�b�Q�`�b
�7�Q�` �i�?�2 �b�B�K�m�H���i�2�/ �2�t�T�2�`�B�K�2�M�i ���`�2 �b�?�Q�r�M �B�M �#�H�m�2�X �� �b�+�?�2�K���i�B�+ �Q�7 �i�?�2 �7�m�H�H
�i�`���M�b�7�2�` �7�m�M�+�i�B�Q�MHF (s) 2 C4� 4 �B�b ���H�b�Q �b�?�Q�r�M�- �r�?�2�`�2 �i�?�2 �K�2���b�m�`�2�/ �2�M�i�`�B�2�b
H (s) 2 C3� 2 ���`�2 �b�?�Q�r�M �B�M �#�H�m�2 ���M�/ �2�M�i�`�B�2�b �r�?�B�+�? �r�B�H�H �#�2 �B�M�i�2�`�T�Q�H���i�2�/ ���`�2
�b�?�Q�r�M �B�M �`�2�/�X�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�3�8

�8�X�j �_�2�b�B�/�m���H �2�`�`�Q�` ���7�i�2�` �2���+�? �B�i�2�`���i�B�Q�M �Q�7 �i�?�2 �*�_�A �Q�T�i�B�K�B�x���i�B�Q�M �T�`�Q�#�H�2�K �7�Q�` �i�?�2
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�8�X�8 �.�B���;�`���K �Q�7 �i�?�2 �+�H���K�T�2�/�@�+�H���K�T�2�/ �1�m�H�2�`�@�"�2�`�M�Q�m�H�H�B �#�2���K �m�b�2�/ �B�M ���T�T�H�B�+���i�B�Q�M
�k�X �h�?�2 �b�v�b�i�2�K �T�`�Q�T�2�`�i�B�2�b�- �b�i�B�7�7�M�2�b�b�-E �- �B�M�2�`�i�B���-I �- �/�2�M�b�B�i�v�-� �- ���M�/ ���`�2���-A ���`�2
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�� �b�2�H�2�+�i�B�Q�M �Q�7 �B�M�i�2�`�T�Q�H���i�2�/ �6�_�6�b �U�`�B�;�?�i�V ���`�2 �b�?�Q�r�M�X�X �X �X �X �X �X �X �X �X �X �X �X �X �X�3�d

�8�X�d �1�`�`�Q�` �T�H�Q�i�b �b�?�Q�r�B�M�; �2�`�`�Q�` �#�2�i�r�2�2�M �i�?�2 �b�v�b�i�2�K �6�_�6�b ���M�/ �i�?�2 �*�_�A �K�Q�/�2�H �6�_�6�b
�7�Q�` ���H�H �+�Q�K�#�B�M���i�B�Q�M�b �Q�7 �B�M�T�m�i ���M�/ �Q�m�i�T�m�i �H�Q�+���i�B�Q�M�b �7�Q�` �i�r�Q �T�Q�H�v�M�Q�K�B���H �Q�`�/�2�`�b�X
�G�B�;�?�i�2�` �+�Q�H�Q�`�b ���`�2 �?�B�;�?�2�` �2�`�`�Q�`�X �6�Q�` �2���+�? �Q�`�/�2�`�- �K�2���b�m�`�2�/ �B�M�T�m�i �H�Q�+���i�B�Q�M�b ���`�2
�b�?�Q�r�M �r�B�i�? �p�2�`�i�B�+���H �/�Q�i�i�2�/ �H�B�M�2�b�- �r�?�B�H�2 �K�2���b�m�`�2�/ �Q�m�i�T�m�i �H�Q�+���i�B�Q�M�b ���`�2 �b�?�Q�r�M
�r�B�i�? �?�Q�`�B�x�Q�M�i���H �H�B�M�2�b�X �6�_�6�b �r�?�2�`�2 �H�B�M�2�b �B�M�i�2�`�b�2�+�i ���`�2 �i�?�2 �K�2���b�m�`�2�/ ���M�/ �7�B�i�i�2�/
�6�_�6�b�- �r�?�B�H�2 �i�?�2 �`�2�b�i �Q�7 �i�?�2 �T�H�Q�i �`�2�T�`�2�b�2�M�i �B�M�i�2�`�T�Q�H���i�2�/ �*�_�A �6�_�6�b�X�X �X �X �X �X �X�3�3

�8�X�3 �*�Q�K�T���`�B�b�Q�M �Q�7 �2�`�`�Q�`�b �7�Q�` �K�Q�/�2�b �R�@�9 �7�Q�` �*�_�A�- �_�_�J�- ���M�/ �+�Q�H�H�Q�+���i�B�Q�M �7�Q�` �i�?�`�2�2
�/�B�7�7�2�`�2�M�i �T�Q�H�v�M�Q�K�B���H �Q�`�/�2�`�b�X�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�3�N

�8�X�N �.�B���;�`���K �Q�7 �i�?�2 �2�t�T�2�`�B�K�2�M�i���H �b�2�i�m�T �7�Q�` �i�?�2 �K���`�B�#�� �#���` �i�2�b�i�X �h�?�2 �#���` �B�b �b�m�b�@
�T�2�M�/�2�/ �Q�M �i�2�M�b�B�Q�M�2�/ �`�Q�T�2�b �i�?���i �`�m�M �i�?�`�Q�m�;�? �i�?�2 �#���`�X �h�?�2 �p�2�H�Q�+�B�i�v �Q�7 �i�?�2 �i�Q�T
�7���+�2 �B�b �K�2���b�m�`�2�/ �r�B�i�? �� �S�a�o�@�9�y�y �G�.�o �b�v�b�i�2�K�X �A�M�T�m�i �7�Q�`�+�2 �B�b �T�`�Q�p�B�/�2�/ �#�v ��
�S�*�" �B�K�T���+�i �?���K�K�2�`�X�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�N�y

�8�X�R�y �h�?�2 �k�. �#���b�B�b �7�m�M�+�i�B�Q�M�b �m�b�2�/ �7�Q�` �7�B�i�i�B�M�; �i�?�2 �*�_�A �K�Q�/�2�H �Q�7 �i�?�2 �K���`�B�K�#�� �#���`�X
�h�?�2 �#���b�B�b �7�m�M�+�i�B�Q�M�b ���`�2 �T�`�Q�/�m�+�i�b �Q�7 �R�. �#���b�B�b �7�m�M�+�i�B�Q�M�b �7�Q�` �2���+�? �/�B�K�2�M�b�B�Q�M�,
� ij (x; y) = � i (x)� j (y)�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�N�y

�8�X�R�R �J�2���b�m�`�2�/ �6�_�6�b ���M�/ �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �*�_�A �K�Q�/�2�H �6�_�6�b �7�Q�` �Q�M�2 �K�2���b�m�`�2�/
�B�M�T�m�i�X �1���+�? �K�Q�/�2 �?���b ���M ���`�`�Q�r ���#�Q�p�2�- �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�Q �i�?�2 �K�Q�/�2 �;�`�Q�m�T�b �B�M
�6�B�;�m�`�2 �8�X�R�k�X�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�N�R

�8�X�R�k �o�B�b�m���H�B�x���i�B�Q�M �Q�7 �i�?�2 �R�R �+�Q�M�i�B�M�m�Q�m�b �*�_�A �K�Q�/�2�b�X �h�?�2 �K�Q�/�2�b ���`�2 �b�2�T���`���i�2�/ �B�M�i�Q
�i�?�`�2�2 �;�`�Q�m�T�b�, �#�Q�m�M�/���`�v �+�Q�M�/�B�i�B�Q�M �K�Q�/�2�b �i�?���i ���`�2 �/�Q�K�B�M���i�2�/ �#�v �`�Q�i���i�B�Q�M ���M�/
�i�`���M�b�H���i�B�Q�M�- �7�H�2�t�m�`���H �K�Q�/�2�b �r�?�B�+�? ���`�2 �/�Q�K�B�M���i�2�/ �#�v �/�2�7�H�2�+�i�B�Q�M ���H�Q�M�; �i�?�2y�@
�/�B�`�2�+�i�B�Q�M�- ���M�/ �i�Q�`�b�B�Q�M���H �K�Q�/�2�b �r�?�B�+�? ���H�b�Q �?���p�2 �/�2�7�H�2�+�i�B�Q�M ���H�Q�M�; �i�?�2x�@�/�B�`�2�+�i�B�Q�M�X�N�k

�8�X�R�j �G�2�7�i�, �� �K���i�`�B�t �b�?�Q�r�B�M�; �i�?�2 �2�`�`�Q�` �#�2�i�r�2�2�M ���H�H �+�Q�K�#�B�M���i�B�Q�M�b �Q�7 �B�M�T�m�i ���M�/
�Q�m�i�T�m�i �H�Q�+���i�B�Q�M�b�X �_�B�;�?�i�, �h�?�2 �2�`�`�Q�`�b �7�Q�` ���H�H �Q�m�i�T�m�i �H�Q�+���i�B�Q�M�b �U�Q�M�2 �+�Q�H�m�K�M �Q�7
�i�?�2 �K���i�`�B�t �Q�M �i�?�2 �`�B�;�?�i�V �K���T�T�2�/ �Q�M�i�Q �i�?�2 �b�m�`�7���+�2 �Q�7 �i�?�2 �K���`�B�K�#�� �#���` �7�Q�`
�B�M�T�m�i �d �U�7�B�i�i�2�/�V ���M�/ �B�M�T�m�i �R�R �U�B�M�i�2�`�T�Q�H���i�2�/�V�X�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�N�j

�8�X�R�9 �*�Q�K�T���`�B�b�Q�M �Q�7 �p�2�H�Q�+�B�i�v �`�2�b�T�Q�M�b�2�b �b�B�K�m�H���i�2�/ �r�B�i�? �i�?�2 �i�`�m�2 �K�2���b�m�`�2�/ �i�`���M�b�7�2�`
�7�m�M�+�i�B�Q�M�- ���M�/ �*�_�A �B�M�i�2�`�T�Q�H���i�2�/ �i�`���M�b�7�2�` �7�m�M�+�i�B�Q�M �7�Q�` �i�r�Q �+���b�2�b�X �h�Q�T�, �7�B�i�i�2�/
�B�M�T�m�i ���M�/ �B�M�i�2�`�T�Q�H���i�2�/ �Q�m�i�T�m�i�X �"�Q�i�i�Q�K�, �#�Q�i�? �B�M�i�2�`�T�Q�H���i�2�/ �B�M�T�m�i ���M�/ �B�M�@
�i�2�`�T�Q�H���i�2�/ �Q�m�i�T�m�i�X �1���+�? �`�2�b�T�Q�M�b�2 �B�b ���H�b�Q �b�?�Q�r�M �r�B�i�? �� �x�Q�Q�K�2�/ �p�B�2�r �Q�7 �i�?�2
�#�2�;�B�M�M�B�M�; �Q�7 �i�?�2 �`�2�b�T�Q�M�b�2 �i�Q �i�?�2 �`�B�;�?�i�X�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�N�9

�t�B�B�B



�8�X�R�8 �.�B���;�`���K �Q�7 �i�?�2 �i�r�Q�@�7�H�Q�Q�` �b�v�b�i�2�K �7�Q�` �r�?�B�+�? �*�_�A �#���b�2�/ �H�Q�+���H�B�x���i�B�Q�M �r�B�H�H �#�2 �#�m�B�H�i
�7�Q�` �i�?�2 �b�2�+�Q�M�/ �7�H�Q�Q�`�X �h�?�2 �B�M�T�m�i ���M�/ �Q�m�i�T�m�i �H�Q�+���i�B�Q�M�b �7�`�Q�K �i�?�2 �b�B�K�m�H���i�2�/ �i�2�b�i
���`�2 �b�?�Q�r�M�X�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�N�8

�8�X�R�e �h�?�2 �R�8 �K�2���b�m�`�2�/ �6�_�6�b �7�`�Q�K �i�?�2 �b�B�K�m�H���i�2�/ �i�2�b�i�- ���M�/ �i�?�2 �7�B�i�i�2�/ �6�_�6�b �7�`�Q�K �i�?�2
�*�_�A �K�Q�/�2�H�X �6�B�i�b ���b�b�m�K�B�M�; �`�2���H �K�Q�/�2�b ���M�/ �+�Q�K�T�H�2�t �K�Q�/�2�b ���`�2 �b�?�Q�r�M�X�X �X �X �X�N�e

�8�X�R�d �P�p�2�`���H�H �2�`�`�Q�` �7�Q�` ���H�H �T�Q�b�b�B�#�H�2 �6�_�6�b�,H (! ) 2 C101� 101�X �6�B�i�b ���b�b�m�K�B�M�; �`�2���H
�K�Q�/�2�b ���M�/ �+�Q�K�T�H�2�t �K�Q�/�2�b ���`�2 �b�?�Q�r�M�X�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�N�e

�8�X�R�3 �*�Q�K�T���`�B�b�Q�M �Q�7 �*�_�A�@�6�1�1�G ���M�/ �6�1�1�G �H�Q�+���H�B�x���i�B�Q�M �7�Q�` �� �b�B�K�m�H���i�2�/ �B�K�T���+�i ���i
x = 0�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�N�3

�8�X�R�N �*�_�A�@�6�1�1�G �H�Q�+���H�B�x���i�B�Q�M �7�Q�` ���H�H �T�Q�b�b�B�#�H�2 �B�M�T�m�i �H�Q�+���i�B�Q�M�b �Q�M �i�?�2 �b�2�+�Q�M�/ �7�H�Q�Q�`�X�X �N�N

�*�X�R �P�m�i�T�m�i �7�B�;�m�`�2�b �7�`�Q�K �i�?�2 �2�t���K�T�H�2 �9�.�P�6 �b�v�b�i�2�K �7�`�Q�K �i�?�2 �+�Q�/�2 �B�M �a�2�+�i�B�Q�M �*�X�R�X�R�k�j

�t�B�p



�G�B�b�i �Q�7 �h���#�H�2�b

�R�X�R �a�m�K�K���`�v �Q�7 �b�2�H�2�+�i�2�/ �o�"�P�A �H�Q�+���H�B�x���i�B�Q�M ���H�;�Q�`�B�i�?�K�b�X �h�?�2 �M�m�K�#�2�` �Q�7 �b�2�M�b�Q�`�b�-
�b�2�M�b�Q�` �i�v�T�2 �U���4���+�+�2�H�2�`�Q�K�2�i�2�`�- �:�4�;�2�Q�T�?�Q�M�2�V�- ���M�/ �i�?�2 �/�B�b�i���M�+�2 �2�`�`�Q�` �`�2�T�Q�`�i�2�/
���`�2 �B�M�+�H�m�/�2�/�X�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�j

�k�X�R �S���`�i�B�+�B�T���M�i �B�M�7�Q�`�K���i�B�Q�M �7�Q�` ���H�H �R�d �T���`�i�B�+�B�T���M�i�b�X�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�R�9

�k�X�k �_�2�b�m�H�i�b �7�Q�` �2���+�? �T���`�i�B�+�B�T���M�i ���i �2���+�? �b�T�2�2�/�X �*���/�2�M�+�2 �B�b �i�B�K�2 �#�2�i�r�2�2�M �b�i�2�T�b �B�M
�b�2�+�Q�M�/�b�- �G �B�b �i�?�2 ���p�2�`���;�2 �b�i�2�T �H�2�M�;�i�? �B�M �B�M�+�?�2�b�- ���M�/ �p �B�b �i�?�2 ���p�2�`���;�2 �p�2�H�Q�+�B�i�v
�Q�7 �i�?�2 �T���`�i�B�+�B�T���M�i �B�M �7�i�f�b�X�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�R�N

�k�X�j �_�2�b�m�H�i�b �7�Q�` �`�B�;�?�i �+�v�+�H�2 �i�B�K�2�-cr �- ���M�/ �H�2�7�i �+�v�+�H�2 �i�B�K�2�-cl �7�Q�` ���H�H �+���b�2�b�Xp�@�p���H�m�2�b ���`�2
���H�b�Q �b�?�Q�r�M �7�`�Q�K �i�r�Q�@�b���K�T�H�2 �i�@�i�2�b�i�b �+�Q�K�T���`�B�M�; �i�?�2 �H�2�7�i ���M�/ �`�B�;�?�i �/�B�b�i�`�B�#�m�i�B�Q�M�b�X�k�y

�j�X�R �6�`�2�[�m�2�M�+�B�2�b �Uf i �V�- �/���K�T�B�M�; �`���i�B�Q�b �U� i �V�- ���M�/ �J�Q�/�2 �*�Q�K�T�H�2�t�B�i�v �6���+�i�Q�` �U�J�*�6�V
�+�Q�K�T���`�B�b�Q�M �#�2�i�r�2�2�M �1�J�� ���M�/ �P�J���X �J���*�b �b�?�Q�r�M ���`�2 �#�2�i�r�2�2�M �i�?�2 �1�J��
���M�/ �P�J�� �2�b�i�B�K���i�2�/ �K�Q�/�2 �b�?���T�2 �7�Q�` �2���+�? �K�Q�/�2 �Q�`�/�2�`�X�X �X �X �X �X �X �X �X �X �X �X �X�j�e

�j�X�k �J�2���M ���M�/ �b�i���M�/���`�/ �/�2�p�B���i�B�Q�M �Ux � � x �V �7�Q�` �i�?�2 �2�b�i�B�K���i�2�/ �M���i�m�`���H �7�`�2�[�m�2�M�+�B�2�b
�Uf i �V ���M�/ �/���K�T�B�M�; �`���i�B�Q�b �U� i �V �Q�7 �i�?�2 �7�Q�m�` �K�Q�/�2�b ���H�Q�M�; �r�B�i�? �i�?�2 �+�Q�`�`�2�H���i�B�Q�M
�+�Q�2�7�7�B�+�B�2�M�i�b �UrE;x �V �7�Q�` �2���+�? �2�b�i�B�K���i�2�/ �K�Q�/���H �T���`���K�2�i�2�` �r�B�i�? ���p�2�`���;�2 �?���H�H�r���v
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�/�v�M���K�B�+�b �B�M �Q�`�/�2�` �i�Q �B�M�7�2�` �B�M�7�Q�`�K���i�B�Q�M ���#�Q�m�i �Q�+�+�m�T���M�i�b �7�`�Q�K �i�?�2 �p�B�#�`���i�B�Q�M �`�2�b�T�Q�M�b�2�X ���M
�Q�p�2�`�p�B�2�r �Q�7 �i�?�`�2�2 �+�Q�K�K�Q�M �i�v�T�2�b �Q�7 �o�"�P�A ���H�;�Q�`�B�i�?�K�b ���H�Q�M�; �r�B�i�? �?�Q�r �i�?�2�v �K�Q�/�2�H �Q�+�+�m�T���M�i
�B�M�/�m�+�2�/ �p�B�#�`���i�B�Q�M �B�M �#�m�B�H�/�B�M�;�b �B�b �T�`�Q�p�B�/�2�/ �B�M �i�?�B�b �b�2�+�i�B�Q�M�X



�R�X�k�X �"���+�F�;�`�Q�m�M�/ �7�Q�` �o�"�P�A ���H�;�Q�`�B�i�?�K�b �8

�:�_�6 �.�v�M���K�B�+�b �_�2�b�T�Q�M�b�2

�6�B�;�m�`�2 �R�X�j�, �:�`���T�?�B�+���H �`�2�T�`�2�b�2�M�i���i�B�Q�M �Q�7 �?�Q�r �B�M�T�m�i �7�Q�`�+�2�b �7�`�Q�K �7�Q�Q�i�b�i�2�T�b �B�M�/�m�+�2�b �� �`�2�b�T�Q�M�b�2
�B�M �i�?�2 �#�m�B�H�/�B�M�;�ö�b �b�i�`�m�+�i�m�`�2�X

�R�X�k�X�R �A�M�T�m�i�f�P�m�i�T�m�i �`�2�H���i�B�Q�M�b�?�B�T �#���b�2�/ ���H�;�Q�`�B�i�?�K�b

�P�M�2 �K�2�i�?�Q�/ �7�Q�` �2�t�i�`���+�i�B�M�; �B�M�7�Q�`�K���i�B�Q�M �7�`�Q�K �� �K�2���b�m�`�2�/ �`�2�b�T�Q�M�b�2 �B�b �#�v �m�b�B�M�; �� �K�Q�/�2�H �r�?�B�+�?
�`�2�H���i�2�b �B�M�T�m�i�b �i�Q �Q�m�i�T�m�i�b�X �h�?�2 �i�`���M�b�7�2�` �7�m�M�+�i�B�Q�M�- �7�Q�` �2�t���K�T�H�2�- �`�2�H���i�2�b �i�?�2 �6�Q�m�`�B�2�` �i�`���M�b�7�Q�`�K�b
�Q�7 �i�?�2 �B�M�T�m�i ���M�/ �Q�m�i�T�m�i�,

X (s) = H (s)F (s) �U�R�X�R�V

�r�?�2�`�2X (s) ���M�/F (s) ���`�2 �i�?�2 �6�Q�m�`�B�2�` �i�`���M�b�7�Q�`�K�b �Q�7 �i�?�2 �`�2�b�T�Q�M�b�2 ���M�/ �B�M�T�m�i �7�Q�`�+�2 �`�2�b�T�2�+�i�B�p�2�H�v�-
���M�/H (s) �B�b �i�?�2 �i�`���M�b�7�2�` �7�m�M�+�i�B�Q�M �#�2�i�r�2�2�M �i�?�2 �B�M�T�m�i �H�Q�+���i�B�Q�M �Q�7 �i�?�2 �7�Q�Q�i�7���H�H ���M�/ �i�?�2 �Q�m�i�T�m�i
�H�Q�+���i�B�Q�M �Q�7 �i�?�2 �b�2�M�b�Q�`�X �P�7�i�2�M �B�M �i�?�B�b �/�B�b�b�2�`�i���i�B�Q�M�- �B�M�b�i�2���/ �Q�7 �i�?�2 �i�`���M�b�7�2�` �7�m�M�+�i�B�Q�M�-H (s)�-
�r�2 �r�B�H�H �/�B�b�+�m�b�b �i�?�2 �7�`�2�[�m�2�M�+�v �`�2�b�T�Q�M�b�2 �7�m�M�+�i�B�Q�M �U�6�_�6�V�-H (! )�X �h�?�2 �6�_�6 �/�2�7�B�M�2�b �i�?�2 �b���K�2
�B�M�T�m�i�f�Q�m�i�T�m�i �`�2�H���i�B�Q�M�b�?�B�T�- ���M�/ �B�b �i�?�2 �b���K�2 ���b �i�?�2 �i�`���M�b�7�2�` �7�m�M�+�i�B�Q�M �#�m�i �Q�M�H�v �b���K�T�H�2�/ �Q�M �i�?�2
�B�K���;�B�M���`�v ���t�B�b �r�?�2�`�2s = i! �X �h�?�2�`�2 ���`�2 �2�t���K�T�H�2�b �Q�7 �o�"�P�A ���H�;�Q�`�B�i�?�K�b �m�b�B�M�; �6�_�6�b �7�`�Q�K
�6�B�M�B�i�2 �1�H�2�K�2�M�i �K�Q�/�2�H�b �(�j�9�) ���b �r�2�H�H ���b �/�B�`�2�+�i�H�v �K�2���b�m�`�B�M�; �6�_�6�b �(�j�y�)�X �>�Q�r�2�p�2�`�- ���+�+�m�`���i�2 �6�1
�K�Q�/�2�H�b ���`�2 �M�Q�i ���H�r���v�b ���p���B�H���#�H�2�- ���M�/ ���H�;�Q�`�B�i�?�K�b �#�m�B�H�i �Q�M �K�2���b�m�`�2�/ �6�_�6�b ���`�2 �H�B�K�B�i�2�/ �i�Q �i�?�2
�H�Q�+���i�B�Q�M�b ���i �r�?�B�+�? �i�?�2 �6�_�6�b �r�2�`�2 �K�2���b�m�`�2�/�X �"�2�v�Q�M�/ ���H�;�Q�`�B�i�?�K�b �m�b�B�M�; �i�`���M�b�7�2�` �7�m�M�+�i�B�Q�M�b�-
�i�?�2�`�2 �?���p�2 ���H�b�Q �#�2�2�M �o�"�P�A ���H�;�Q�`�B�i�?�K�b �r�?�B�+�? �m�b�2 �`�2�;�`�2�b�b�B�Q�M �i�Q �#�m�B�H�/ �� �`�2�H���i�B�Q�M�b�?�B�T �#�2�i�r�2�2�M
�B�M�T�m�i�b ���M�/ �Q�m�i�T�m�i�b �(�j�N�)�X

�*�H���b�b�B�7�B�+���i�B�Q�M ���H�;�Q�`�B�i�?�K�b ���H�b�Q �H�2�p�2�`���;�2 �i�?�2 �B�M�T�m�i�f�Q�m�i�T�m�i �`�2�H���i�B�Q�M�b�?�B�T �i�Q �;�`�Q�m�T �Q�+�+�m�T���M�i�b�X
�.�2�T�2�M�/�B�M�; �Q�M �?�Q�r �� �T�2�`�b�Q�M �r���H�F�b�- �i�?�2 �K���;�M�B�i�m�/�2 ���M�/ �7�`�2�[�m�2�M�+�v �+�Q�M�i�2�M�i �Q�7 �i�?�2�B�` �B�M�T�m�i �7�Q�`�+�2
F (! ) �r�B�H�H �+�?���M�;�2�X �A�7 �i�?�2�`�2 ���`�2 �b�B�K�B�H���`�B�i�B�2�b �#�2�i�r�2�2�M �i�?�2 �B�M�T�m�i �7�Q�`�+�2�b �r�B�i�?�B�M �� �;�`�Q�m�T�- �i�?�2�M
�i�?�2�`�2 �r�B�H�H ���H�b�Q �#�2 �b�B�K�B�H���`�B�i�B�2�b �B�M �i�?�2 �K�2���b�m�`�2�/ �`�2�b�T�Q�M�b�2X (! )�X �h�?�B�b �B�b �i�?�2 �T�`�B�M�+�B�T�H�2 �i�?���i
�m�M�/�2�`�T�B�M�b �o�"�P�A �+�H���b�b�B�7�B�+���i�B�Q�M�X �>�Q�r�2�p�2�`�- �i�?�2 �`�2�H���i�B�Q�M�b�?�B�T �#�2�i�r�2�2�MF (! ) ���M�/X (! ) �B�b �Q�M�H�v
�+�Q�M�b�B�b�i�2�M�i �r�?�2�MH (! ) �/�Q�2�b �M�Q�i �+�?���M�;�2�X �h�?�B�b �K�2���M�b �i�?���i �+�H���b�b�B�7�B�+���i�B�Q�M ���H�;�Q�`�B�i�?�K�b �Q�M�H�v �r�Q�`�F
�B�M �i�?�2 �b���K�2 �H�Q�+���i�B�Q�M �i�?���i �i�?�2�v ���`�2 �i�`���B�M�2�/�- ���M�/ �/�Q �M�Q�i �;�2�M�2�`���H�B�x�2 �r�2�H�H �i�Q �M�2�r �H�Q�+���i�B�Q�M�b �r�?�B�+�?
�?���p�2 �/�B�7�7�2�`�2�M�i �i�`���M�b�7�2�` �7�m�M�+�i�B�Q�M�b�X



�e �*�?���T�i�2�` �R�X �A�M�i�`�Q�/�m�+�i�B�Q�M

�R�X�k�X�k �1�M�2�`�;�v �#���b�2�/ ���H�;�Q�`�B�i�?�K�b

�a�Q�K�2 �Q�i�?�2�` �o�"�P�A ���H�;�Q�`�B�i�?�K�b �p�B�2�r �Q�+�+�m�T���M�i �B�M�/�m�+�2�/ �p�B�#�`���i�B�Q�M �7�`�Q�K ���M �2�M�2�`�;�v �T�2�`�b�T�2�+�i�B�p�2�X
�a�T�B�F�2�b �B�M �b�B�;�M���H �2�M�2�`�;�v �B�M �� �#�m�B�H�/�B�M�; ���`�2 �B�M�/�B�+���i�B�Q�M�b �Q�7 �Q�+�+�m�T���M�i ���+�i�B�p�B�i�v ���M�/ �+���M �#�2 �m�b�2�/ �7�Q�`
�+�Q���`�b�2 �Q�+�+�m�T���M�i �/�2�i�2�+�i�B�Q�M �(�d�N�)�X �a�Q�K�2 ���H�;�Q�`�B�i�?�K�b ���H�b�Q ���b�b�m�K�2 �� �K�Q�/�2�H �Q�7 �2�M�2�`�;�v ���i�i�2�M�m���i�B�Q�M
�r�B�i�? �/�B�b�i���M�+�2�X �6�Q�` �B�M�b�i���M�+�2�- �B�i �K���v �#�2 ���b�b�m�K�2�/ �i�?���i �� �b�Q�m�`�+�2 �2�p�2�M�i �r�B�i�? �2�M�2�`�;�vE0 �r�B�H�H
�/�2�+���v �2�t�T�Q�M�2�M�i�B���H�H�v �r�?�B�H�2 �i�`���p�2�H�H�B�M�; ���r���v �7�`�Q�K �i�?�2 �b�Q�m�`�+�2 �H�Q�+���i�B�Q�M�,

E i (r ) = E0e� �r ; �U�R�X�k�V

�r�?�2�`�2E i �B�b �i�?�2 �K�2���b�m�`�2�/ �2�M�2�`�;�v ���i �� �/�B�b�i���M�+�2r �7�`�Q�K �i�?�2 �b�Q�m�`�+�2�- ���M�/� �B�b �� �/�2�+���v �+�Q�2�7�7�B�+�B�2�M�i
�i�?���i �B�b �B�M�i�`�B�M�b�B�+ �i�Q �i�?�2 �#�m�B�H�/�B�M�;�X �G�Q�+���H�B�x���i�B�Q�M ���H�;�Q�`�B�i�?�K�b �?���p�2 �#�2�2�M �#�m�B�H�i ���`�Q�m�M�/ �i�?�B�b �B�/�2��
�Q�7 �2�M�2�`�;�v ���i�i�2�M�m���i�B�Q�M�- �r�?�2�`�2 �2�M�2�`�;�v �Q�#�b�2�`�p���i�B�Q�M�b ���`�2 �K���/�2 �7�`�Q�K �� �b�2�i �Q�7 �b�2�M�b�Q�`�b�- ���M�/ ���M
�Q�T�i�B�K�B�x���i�B�Q�M �T�`�Q�#�H�2�K �B�b �b�Q�H�p�2�/ �i�Q �7�B�M�/ �i�?�2 �b�Q�m�`�+�2 �2�M�2�`�;�v ���M�/ �b�Q�m�`�+�2 �H�Q�+���i�B�Q�M �(�k�)�X ���M�Q�i�?�2�`
�?�2�m�`�B�b�i�B�+ �2�M�2�`�;�v�@�#���b�2�/ �H�Q�+���H�B�x���i�B�Q�M ���H�;�Q�`�B�i�?�K �B�b �#�m�B�H�i �Q�M �i�?�2 �B�/�2�� �Q�7 �?�B�;�?�2�` �K�2���b�m�`�2�/ �2�M�2�`�;�v
�b�B�;�M���H�b �#�2�B�M�; �+�H�Q�b�2�` �i�Q �i�?�2 �7�Q�Q�i�b�i�2�T �#�v �T�2�`�7�Q�`�K�B�M�; �� �r�2�B�;�?�i�2�/ ���p�2�`���;�2 �Q�7 �b�2�M�b�Q�` �H�Q�+���i�B�Q�M�b �i�Q
�2�b�i�B�K���i�2 �i�?�2 �2�p�2�M�i �H�Q�+���i�B�Q�M �(�R�)�X

�R�X�k�X�j �q���p�2�;�m�B�/�2 �#���b�2�/ ���H�;�Q�`�B�i�?�K�b

�� �7�B�M���H �;�`�Q�m�T �Q�7 �K�2�i�?�Q�/�b �r�2 �r�B�H�H �/�B�b�+�m�b�b ���`�2 �i�?�Q�b�2 �i�?���i �i�`�2���i �Q�+�+�m�T���M�i �B�M�/�m�+�2�/ �p�B�#�`���i�B�Q�M ���b
�T�`�Q�T���;���i�B�M�; �r���p�2�b�X �h�?�2�b�2 ���H�;�Q�`�B�i�?�K�b �7�Q�+�m�b �Q�M �i�?�2 �i�`���p�2�H�H�B�M�; �Q�7 �r���p�2�b �;�2�M�2�`���i�2�/ �#�v �2�p�2�M�i�b
�b�m�+�? ���b �7�Q�Q�i�b�i�2�T�b�- ���M�/ �p�B�2�r �i�?�2 �/�v�M���K�B�+�b ���b �r���p�2 �T�`�Q�T���;���i�B�Q�M �i�?�`�Q�m�;�? �� �r���p�2�;�m�B�/�2�X �6�Q�`
�2�t���K�T�H�2�- �+�Q�K�T���`�B�M�; �i�?�2 �/�B�7�7�2�`�2�M�+�2 �B�M �r���p�2 ���`�`�B�p���H �i�B�K�2�b ���i �� �;�`�Q�m�T �Q�7 �b�2�M�b�Q�`�b �B�b �?�Q�r �h�B�K�2�@
�.�B�7�7�2�`�2�M�+�2 �Q�7 ���`�`�B�p���H �U�h�.�Q���V �H�Q�+���H�B�x���i�B�Q�M ���H�;�Q�`�B�i�?�K�b �r�Q�`�F�X �h�.�Q�� ���b�b�m�K�2�b �i�?���i �r���p�2�b ���`�2
�i�`���p�2�H�H�B�M�; ���i �� �+�Q�M�b�i���M�i �b�T�2�2�/ �B�M �i�?�2 �K�2�/�B�m�K�- ���M�/ �i�?�2�`�2�7�Q�`�2 �b�2�M�b�Q�`�b �r�?�B�+�? �/�2�i�2�+�i �i�?�2 �r���p�2
�2���`�H�B�2�` ���`�2 �+�H�Q�b�2�` �i�Q �i�?�2 �b�Q�m�`�+�2�X �� �;�`�Q�m�T �Q�7 �i�B�K�2 �/�B�7�7�2�`�2�M�+�2 �+�Q�K�T���`�B�b�Q�M�b �7�`�Q�K �� �b�2�i �Q�7 �b�2�M�b�Q�`�b
���H�H�Q�r�b �i�?�2 �2�b�i�B�K���i�B�Q�M �Q�7 �i�?�2 �b�Q�m�`�+�2 �H�Q�+���i�B�Q�M �p�B�� �K�m�H�i�B�H���i�2�`���i�B�Q�M �(�3�3�)�X �h�.�Q�� �r���b �/�2�p�2�H�Q�T�2�/
���M�/ �B�b �;�2�M�2�`���H�H�v ���T�T�H�B�2�/ �i�Q �M�Q�M�@�/�B�b�T�2�`�b�B�p�2 �K�2�/�B�� �b�m�+�? ���b ���B�`�X �>�Q�r�2�p�2�`�- �2�H���b�i�B�+ �r���p�2�b �B�M �b�Q�H�B�/
�K�2�/�B�� �m�M�/�2�`�;�Q �/�B�b�T�2�`�b�B�Q�M�, �/�B�7�7�2�`�2�M�i �7�`�2�[�m�2�M�+�v �+�Q�K�T�Q�M�2�M�i�b �Q�7 �r���p�2�b �i�`���p�2�H ���i �/�B�7�7�2�`�2�M�i �b�T�2�2�/�b
�(�9�9�)�X �A�M �Q�`�/�2�` �i�Q ���/�/�`�2�b�b �i�?�2 �+�?���H�H�2�M�;�2 �Q�7 �/�B�b�T�2�`�b�B�Q�M �B�M �h�.�Q���- �p���`�B�Q�m�b �K�Q�/�B�7�B�+���i�B�Q�M�b �?���p�2
�#�2�2�M �K���/�2 �i�Q �i�?�2 �h�.�Q�� ���H�;�Q�`�B�i�?�K �7�Q�` �m�b�2 �B�M �o�"�P�A�- �� �b�2�H�2�+�i�B�Q�M �Q�7 �r�?�B�+�? ���`�2 �K�2�M�i�B�Q�M�2�/ �B�M
�h���#�H�2�R�X�R�(�d�-�d�R�)�X
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�B�M �/�2�p�2�H�Q�T�B�M�; �i�?�2�b�2 ���H�;�Q�`�B�i�?�K�b�- �i�?�2 �+���H�B�#�`���i�B�Q�M �b�i���;�2 �Q�M�H�v �#�m�B�H�/�b �� �b�B�K�T�H�B�7�B�2�/ �K�Q�/�2�H �Q�7 �i�?�2
�b�v�b�i�2�K�X �h�?�2�`�2 �B�b �� �H���`�;�2 �H�B�i�2�`���i�m�`�2 �Q�7 �/���i���@�/�`�B�p�2�M �K�Q�/�2�H�H�B�M�; �7�Q�` �/�v�M���K�B�+���H �b�v�b�i�2�K�b �r�?�B�+�?
�K���v �#�2 ���#�H�2 �i�Q �7�m�`�i�?�2�` �i�?�2 �+�m�`�`�2�M�i �b�i���i�2 �Q�7 �i�?�2 ���`�i �B�M �o�"�P�A ���H�;�Q�`�B�i�?�K�b�X

�R�X�j�X�R �o�"�P�A ���H�;�Q�`�B�i�?�K �*���H�B�#�`���i�B�Q�M

�A�i �B�b �+�Q�K�K�Q�M �7�Q�` �o�"�P�A ���H�;�Q�`�B�i�?�K�b �i�Q �M�2�2�/ �� �+���H�B�#�`���i�B�Q�M �b�i���;�2 �#�2�7�Q�`�2 �i�?�2 ���H�;�Q�`�B�i�?�K �+���M
�T�2�`�7�Q�`�K �B�i�b �B�M�7�2�`�2�M�+�2�X �6�Q�` �2�t���K�T�H�2�- �� �h�.�Q�� ���H�;�Q�`�B�i�?�K �M�2�2�/�b �i�Q �?���p�2 �� �r���p�2 �b�T�2�2�/ �i�Q
�i�`���M�b�7�Q�`�K �7�`�Q�K �i�B�K�2 �i�Q �/�B�b�i���M�+�2 �(�N�y�)�X �1�M�2�`�;�v �K�2�i�?�Q�/�b ���H�b�Q �`�2�[�m�B�`�2 �i�?�2 �+���H�B�#�`���i�B�Q�M �Q�7 ���M
���i�i�2�M�m���i�B�Q�M �i�2�`�K �(�k�)�- ���H�i�?�Q�m�;�? �+���H�B�#�`���i�B�Q�M�@�7�`�2�2 �K�2�i�?�Q�/�b ���`�2 ���H�b�Q �T�Q�b�b�B�#�H�2 �(�R�)�X �A�7 �/�B�b�T�2�`�b�B�Q�M
�B�b �i�Q �#�2 �2�t�T�H�B�+�B�i�H�v �+�Q�M�b�B�/�2�`�2�/�- �i�?�2 �/�B�b�T�2�`�b�B�Q�M �`�2�H���i�B�Q�M �K�m�b�i �#�2 �T�`�Q�p�B�/�2�/ �i�Q �i�?�2 ���H�;�Q�`�B�i�?�K�X
�.�B�b�T�2�`�b�B�Q�M �`�2�[�m�B�`�2�b �K�m�H�i�B�T�H�2 �i�?�B�M�;�b �B�M �i�?�2 �+���H�B�#�`���i�B�Q�M �b�i�2�T�, �i�?�2 �r���p�2 �K�Q�/�2 �K�m�b�i �#�2 �+�?�Q�b�2�M
���M�/ �b�v�b�i�2�K �T���`���K�2�i�2�`�b �K�m�b�i �#�2 �+���H�B�#�`���i�2�/�X �6�Q�` �2�t���K�T�H�2�- �q�Q�Q�H���`�/ �2�i ���H�X �(�R�R�d�) �+�?�Q�b�2 �i�Q
�m�b�2 �i�?�B�M�@�T�H���i�2 �i�?�2�Q�`�v�- �#�m�i ���H�b�Q �/�2�K�Q�M�b�i�`���i�2�/ �i�?���i �i�?�2 �H�Q�+���H�B�x���i�B�Q�M ���+�+�m�`���+�v �B�b �/�2�T�2�M�/�2�M�i �Q�M



�R�X�j�X �.���i���@�.�`�B�p�2�M �J�Q�/�2�H�H�B�M�; �7�Q�` �o�"�P�A �N

�b�v�b�i�2�K �T���`���K�2�i�2�` �+���H�B�#�`���i�B�Q�M ���b �r�2�H�H�X �A�M �i�?�B�b �b���K�2 �r�Q�`�F �q�Q�Q�H���`�/ �2�i ���H�X �K�Q�i�B�p���i�2�/ �i�?�2�B�`
�b�B�K�T�H�B�7�B�+���i�B�Q�M �7�`�Q�K �i�?�B�+�F�@�T�H���i�2 �i�?�2�Q�`�v �i�Q �i�?�B�M�@�T�H���i�2 �i�?�2�Q�`�v�- �#�m�i �i�?�B�b �+�?�Q�B�+�2 �Q�M�+�2 ���;���B�M �r���b
�T���`�i �Q�7 �i�?�2 �+���H�B�#�`���i�B�Q�M�X �A�M �*�?���T�i�2�`�j �r�2 �r�B�H�H �b�?�Q�r �i�?���i �i�?�2 �/�B�b�T�2�`�b�B�Q�M �`�2�H���i�B�Q�M �7�Q�` �G���K�#
�r���p�2�b �(�9�9�) �K���v �#�2 �K�Q�`�2 ���T�`�Q�T�`�B���i�2�X

�A�7 �6�_�6�b �7�`�Q�K �� �6�1 �K�Q�/�2�H ���`�2 �m�b�2�/�- �B�i �B�b �H�B�F�2�H�v �i�?���i �i�?�2 �6�1 �K�Q�/�2�H �r�B�H�H �M�2�2�/ �i�Q �#�2 �+���H�B�#�`���i�2�/
�i�Q �K���i�+�? �K�2���b�m�`�2�/ �K�Q�/���H �T���`���K�2�i�2�`�b �Q�7 �i�?�2 �b�v�b�i�2�K�X �A�7 �K�2���b�m�`�2�/ �6�_�6�b ���`�2 �/�B�`�2�+�i�H�v �m�b�2�/ �7�Q�`
�� �o�"�P�A ���H�;�Q�`�B�i�?�K�- �i�?�2�M �i�?���i �K�2���b�m�`�2�K�2�M�i �i���F�2�b �Q�M �i�?�2 �+���H�B�#�`���i�B�Q�M �`�Q�H�2 �B�i�b�2�H�7�X

�a�Q�K�2 �Q�i�?�2�` �o�"�P�A ���H�;�Q�`�B�i�?�K�b �`�2�K�Q�p�2 �i�?�2 �+���H�B�#�`���i�B�Q�M �b�i�2�T �#�v �m�i�B�H�B�x�B�M�; ���M ���/���T�i�B�p�2 �K�2�i�?�Q�/�@
�Q�H�Q�;�v�X �A�M�b�i�2���/ �Q�7 �T�`�Q�p�B�/�B�M�; �i�?�2�B�` �h�.�Q�� �p���`�B���M�i �r�B�i�? �� �r���p�2 �b�T�2�2�/�- �J�B�`�b�?�2�F���`�B �2�i ���H�X �(�d�R�)
�2�b�i�B�K���i�2 �� �M�2�r �r���p�2 �b�T�2�2�/ �7�Q�` �2���+�? �2�p�2�M�i�X �h�?�2 �r���p�2 �b�T�2�2�/ �B�b �p���`�B�2�/ �b�m�+�? �i�?���i �i�?�2 �p���`�B���M�+�2
�Q�7 �i�?�2 �K�m�H�i�B�H���i�2�`���i�B�Q�M �B�b �K�B�M�B�K�B�x�2�/�X �.�2�b�T�B�i�2 �i�?�2 �`�2�K�Q�p���H �Q�7 �� �T�`�2�`�2�[�m�B�b�B�i�2 �+���H�B�#�`���i�B�Q�M �b�i�2�T�-
�i�?�2�b�2 ���/���T�i�B�p�2 �K�2�i�?�Q�/�b �b�i�B�H�H �K���v �K���F�2 �i�?�2 �b���K�2 �m�M�/�2�`�H�v�B�M�; ���b�b�m�K�T�i�B�Q�M�b�X

�R�X�j�X�k �P�T�T�Q�`�i�m�M�B�i�v �7�Q�` �b�i�`�m�+�i�m�`���H �/�v�M���K�B�+�b �/���i���@�/�`�B�p�2�M �K�Q�/�2�H�b

�q�?�B�H�2 �+�m�`�`�2�M�i �o�"�P�A ���H�;�Q�`�B�i�?�K�b �+�Q�M�i���B�M �+���H�B�#�`���i�B�Q�M �T�`�Q�+�2�/�m�`�2�b �r�?�B�+�? �H�2���`�M �b�Q�K�2 �T���`���K�2�i�2�`�b
�Q�7 �i�?�2 �#�m�B�H�/�B�M�;�- �i�?�2�`�2 �B�b �b�i�B�H�H ���M �Q�T�T�Q�`�i�m�M�B�i�v �i�Q �m�b�2 �K�Q�`�2 �b�Q�T�?�B�b�i�B�+���i�2�/ �/���i���@�/�`�B�p�2�M �K�Q�/�2�H�H�B�M�;
�i�Q �;�2�i �K�Q�`�2 �+�Q�K�T�H�2�i�2 �K�Q�/�2�H�b �Q�7 �i�?�2 �#�m�B�H�/�B�M�;�X �q�B�i�? �#�2�i�i�2�` �K�Q�/�2�H�b�- �r�2 �+���M �K���F�2 �7�2�r�2�`
���b�b�m�K�T�i�B�Q�M�b�- ���M�/ �i�?�2�`�2�7�Q�`�2 �?���p�2 �7�2�r�2�` �H�B�K�B�i���i�B�Q�M�b �B�M �b�+�Q�T�2 ���M�/ �;�2�M�2�`���H�B�x���#�B�H�B�i�v �Q�7 �o�"�P�A
���H�;�Q�`�B�i�?�K�b�X �a�Q�K�2 �+�m�`�`�2�M�i �/���i���@�/�`�B�p�2�M �K�2�i�?�Q�/�b �i�?���i ���`�2 �`�2�H�2�p���M�i �r�B�H�H �#�2 �/�B�b�+�m�b�b�2�/�- ���M�/
�� �M�2�r �T�?�v�b�B�+���H�H�v�@�B�M�7�Q�`�K�2�/ �/���i���@�/�`�B�p�2�M �K�Q�/�2�H�H�B�M�; �i�2�+�?�M�B�[�m�2 �r�?�B�+�? �r�B�H�H �#�2 �/�2�K�Q�M�b�i�`���i�2�/ �B�M
�*�?���T�i�2�`�8�r�B�H�H �#�2 �B�M�i�`�Q�/�m�+�2�/�X

�h���F�B�M�; �� �i�`���M�b�7�2�` �7�m�M�+�i�B�Q�M ���T�T�`�Q���+�? �i�Q �`�2�H���i�B�M�; �B�M�T�m�i�b ���M�/ �Q�m�i�T�m�i�b �?���b �i�?�2 �T�Q�i�2�M�i�B���H �i�Q �#�2 �i�?�2
�K�Q�b�i �;�2�M�2�`���H �b�i���`�i�B�M�; �T�Q�B�M�i �i�Q �#�m�B�H�/ �� �K�Q�/�2�H �i�?���i �+���M ���+�+�Q�m�M�i �7�Q�` ���H�H �+�Q�K�T�H�2�t�B�i�B�2�b �Q�7 �#�m�B�H�/�B�M�;
�b�v�b�i�2�K�b�X �"�v �K�2���b�m�`�B�M�; �6�_�6�b�- ���H�H �B�M�7�Q�`�K���i�B�Q�M ���#�Q�m�i ���i�i�2�M�m���i�B�Q�M�- �`�2�7�H�2�+�i�B�Q�M�b�- ���M�/ �/�B�b�T�2�`�b�B�Q�M
���`�2 ���m�i�Q�K���i�B�+���H�H�v �B�M�+�Q�`�T�Q�`���i�2�/ �B�M�i�Q �i�?�2 �K�2���b�m�`�2�/ �/���i���X �h�?�2�`�2 ���`�2 �`���i�B�Q�M���H ���T�T�`�Q�t�B�K���i�B�Q�M
�K�2�i�?�Q�/�b �r�?�B�+�? �+���M �7�B�i �� �b�i���i�2 �b�T���+�2 �K�Q�/�2�H �i�Q �K�2���b�m�`�2�/ �6�_�6�b �(�R�R�-�9�3�-�e�d�-�d�9�)�X �h�?�B�b �b�i���i�2 �b�T���+�2
�K�Q�/�2�H �+�Q�m�H�/ �i�?�2�M �#�2 �m�b�2�/ �B�M �� �o�"�P�A ���H�;�Q�`�B�i�?�K �b�m�+�? ���b �� �H�Q�+���H�B�x���i�B�Q�M ���H�;�Q�`�B�i�?�K�X �>�Q�r�2�p�2�`�-
�Q�M�2 �r�2���F�M�2�b�b �Q�7 �K�2���b�m�`�2�/ �6�_�6�b ���`�2 �i�?���i �i�?�2�v �K���v �+�?���M�;�2 �r�B�i�? �+�?���M�;�2�b �B�M �i�?�2 �b�v�b�i�2�K�- �b�m�+�?
���b �M�Q�M�@�H�B�M�2���` ���K�T�H�B�i�m�/�2 �2�7�7�2�+�i�b �Q�` �+�?���M�;�2�b �B�M �b�v�b�i�2�K �K���b�b �Q�` �b�i�B�7�7�M�2�b�b �T�`�Q�T�2�`�i�B�2�b�X �h�Q ���/�/�`�2�b�b
�i�?�2�b�2 �T�`�Q�#�H�2�K�b�- �i�?�2�`�2 ���`�2 ���H�b�Q �T���`���K�2�i�`�B�+ �`���i�B�Q�M���H ���T�T�`�Q�t�B�K���i�B�Q�M �K�2�i�?�Q�/�b �r�?�B�+�? �+�Q�m�H�/ �#�2
�m�b�2�/ �i�Q �#�m�B�H�/ �� �/���i���@�/�`�B�p�2�M �K�Q�/�2�H �i�?���i �+���M ���+�+�Q�m�M�i �7�Q�` �+�?���M�;�2�b �B�M �b�v�b�i�2�K �T���`���K�2�i�2�`�b�X ��
�T���`���K�2�i�`�B�+ �b�i���i�2 �b�T���+�2 �K�Q�/�2�H �+���M �#�2 �`�2�T�`�2�b�2�M�i�2�/ ���b

_�t(t) = �� (p)�t(t) + �" (p)�m(t); �v(t) = �* (p)�t(t); �U�R�X�8�V

�r�?�2�`�2�v(t) 2 RN ���`�2 �i�?�2 �`�2�b�T�Q�M�b�2�b�-�m(t) 2 RN ���`�2 �i�?�2 �B�M�T�m�i�b�-x(t) 2 R� ���`�2 �i�?�2 �b�v�b�i�2�K
�b�i���i�2�b�- ���M�/�� (p) 2 R� � � �-�" (p) 2 R� � M �- ���M�/�* (p) 2 R� � N ���`�2 �i�?�2 �b�i���i�2 �K���i�`�B�+�2�b �r�?�B�+�? �K���v
�/�2�T�2�M�/ �Q�M �b�Q�K�2 �T���`���K�2�i�2�`p �(�R�3�-�e�j�)�X



�R�y �*�?���T�i�2�` �R�X �A�M�i�`�Q�/�m�+�i�B�Q�M

���M�Q�i�?�2�` �H�B�K�B�i���i�B�Q�M �Q�7 �m�b�B�M�; �K�2���b�m�`�2�/ �6�_�6�b �7�Q�` �o�"�P�A �B�b �i�?���i �i�?�2�v ���`�2 �i�B�2�/ �i�Q �i�?�2 �H�Q�+���i�B�Q�M�b
�r�?�B�+�? �r�2�`�2 �i�2�b�i�2�/�X �>�2�`�2�- �r�2 �+�Q�m�H�/ �H�Q�Q�F �i�Q ���M�Q�i�?�2�` �+�m�`�`�2�M�i �/���i���@�/�`�B�p�2�M �i�2�+�?�M�B�[�m�2 �Q�7 �K�Q�/�2
�2�t�T���M�b�B�Q�M�X �h�?�2�`�2 ���`�2 �p���`�B�Q�m�b �K�2�i�?�Q�/�b �i�?���i �m�b�2 �?�B�;�? �/�B�K�2�M�b�B�Q�M���H �K�Q�/�2 �b�?���T�2�b �i�Q �2�t�T���M�/ �H�Q�r
�/�B�K�2�M�b�B�Q�M���H �K�2���b�m�`�2�/ �/���i�� ���+�`�Q�b�b �� �7�m�H�H �b�T���i�B���H �/�Q�K���B�M �(�k�9�-�d�3�)�X �h�?�2�b�2 �2�t�T���M�b�B�Q�M �K�2�i�?�Q�/�b�-
�?�Q�r�2�p�2�`�- ���`�2 �`�2�b�i�`�B�+�i�2�/ �i�Q �2�t�T���M�/�B�M�; �K�2���b�m�`�2�/ �`�2�b�T�Q�M�b�2�b �Q�` �K�Q�/�2 �b�?���T�2�b�X �A�i �r�Q�m�H�/ �#�2 �K�Q�`�2
�?�2�H�T�7�m�H �i�Q �#�m�B�H�/ �� �T�`�2�/�B�+�i�B�p�2 �K�Q�/�2�H �r�B�i�? �+�Q�M�i�B�M�m�Q�m�b �b�T���i�B���H �`�2�b�Q�H�m�i�B�Q�M �/�B�`�2�+�i�H�v �7�`�Q�K �K�2���b�m�`�2
�i�`���M�b�7�2�` �7�m�M�+�i�B�Q�M�b�X

�h�?�2 �7�B�M���H �+�Q�M�i�`�B�#�m�i�B�Q�M �B�M �i�?�B�b �/�B�b�b�2�`�i���i�B�Q�M �B�b �� �/���i���@�/�`�B�p�2�M �K�2�i�?�Q�/ �+�Q�M�+�2�B�p�2�/ �i�Q �Q�p�2�`�+�Q�K�2
�i�?�2 �b�T���i�B���H �H�B�K�B�i���i�B�Q�M �Q�7 �m�b�B�M�; �K�2���b�m�`�2�/ �6�_�6�b �7�Q�` �o�"�P�A�X �*�Q�M�i�B�M�m�Q�m�b �`�2�b�B�/�m�2 �B�M�i�2�`�T�Q�H���i�B�Q�M
�U�*�_�A�V �B�b �/�2�b�B�;�M�2�/ �i�Q �i���F�2 �6�_�6 �K�2���b�m�`�2�K�2�M�i�b ���i �� �/�B�b�+�`�2�i�2 �M�m�K�#�2�` �Q�7 �i�2�b�i�B�M�; �H�Q�+���i�B�Q�M�b�- ���M�/
�+�`�2���i�2 �� �T�`�2�/�B�+�i�B�p�2 �K�Q�/�2�H �r�B�i�? �+�Q�M�i�B�M�m�Q�m�b �b�T���i�B���H �`�2�b�Q�H�m�i�B�Q�M�X �h�?�2 �7�B�i�i�2�/ �*�_�A �K�Q�/�2�H �+���M
�#�2 �m�b�2�/ �i�Q �b�B�K�m�H���i�2 �i�?�2 �`�2�b�T�Q�M�b�2 ���i ���M�v �H�Q�+���i�B�Q�M �i�Q ���M �B�M�T�m�i ���i ���M�v �Q�i�?�2�` �H�Q�+���i�B�Q�M�X �h�?�B�b
�K�2�i�?�Q�/ �T�`�Q�p�B�/�2�b �� �/���i���@�/�`�B�p�2�M �K�Q�/�2�H �i�?���i �+���M �#�2 �m�b�2�/ �i�Q �#�m�B�H�/ �o�"�P�A ���H�;�Q�`�B�i�?�K�b �b�m�+�? ���b
�H�Q�+���H�B�x���i�B�Q�M�X

�R�X�9 �*�Q�M�i�`�B�#�m�i�B�Q�M�b

�h�?�2�`�2 ���`�2 �i�?�`�2�2 �K���B�M �+�Q�M�i�`�B�#�m�i�B�Q�M�b �r�?�B�+�? �r�B�H�H �#�2 �T�`�2�b�2�M�i�2�/ �B�M �i�?�B�b �/�Q�+�m�K�2�M�i�,

�*�Q�M�i�`�B�#�m�i�B�Q�M �R�, �:���B�i ���M���H�v�b�B�b �p�B�� �m�M�/�2�`�7�H�Q�Q�` ���+�+�2�H�2�`�Q�K�2�i�2�`�b

�*�Q�M�i�`�B�#�m�i�B�Q�M �k�, �A�M�p�2�b�i�B�;���i�B�Q�M �Q�7 ���b�b�m�K�T�i�B�Q�M�b �B�M �o�"�P�A

�*�Q�M�i�`�B�#�m�i�B�Q�M �j�, �*�Q�M�i�B�M�m�Q�m�b �_�2�b�B�/�m�2 �A�M�i�2�`�T�Q�H���i�B�Q�M

�h�?�2 �7�B�`�b�i �+�Q�M�i�`�B�#�m�i�B�Q�M �B�b �i�?�2 �/�2�K�Q�M�b�i�`���i�B�Q�M �Q�7 �2�t�i�`���+�i�B�M�; �;���B�i �T���`���K�2�i�2�`�b �7�`�Q�K �m�M�/�2�`�7�H�Q�Q�`
���+�+�2�H�2�`�Q�K�2�i�2�` �K�2���b�m�`�2�K�2�M�i�b�X �h�?�B�b ���H�Q�M�; �r�B�i�? �Q�i�?�2�` �o�"�P�A �;���B�i ���M���H�v�b�B�b �r�Q�`�F�b �T���p�2�b �i�?�2 �r���v
�7�Q�` �r�B�/�2�b�T�`�2���/ ���/�Q�T�i�B�Q�M �Q�7 �T���b�b�B�p�2 �Q�+�+�m�T���M�i �?�2���H�i�? �K�Q�M�B�i�Q�`�B�M�;�X

�h�?�`�Q�m�;�? �i�?�2 �2�t�T�2�`�B�2�M�+�2 �Q�7 �/�2�p�2�H�Q�T�B�M�; �o�"�P�A ���H�;�Q�`�B�i�?�K�b�- ���M�/ �`�2�p�B�2�r�B�M�; �i�?�2 �o�"�P�A �H�B�i�2�`���i�m�`�2�-
�i�?�2 �+�Q�K�K�Q�M ���b�b�m�K�T�i�B�Q�M�b �K���/�2 �B�M �o�"�P�A ���H�;�Q�`�B�i�?�K�b ���H�Q�M�; �r�B�i�? �i�?�2�B�` �H�B�K�B�i���i�B�Q�M�b �#�2�+���K�2
�+�H�2���`�X �h�?�2�`�2�7�Q�`�2�- �i�?�2 �b�2�+�Q�M�/ �+�Q�M�i�`�B�#�m�i�B�Q�M �B�b �� �/�2�i���B�H�2�/ �B�M�p�2�b�i�B�;���i�B�Q�M �Q�7 �?�Q�r �r�2�H�H �i�?�2�b�2 ���b�@
�b�m�K�T�i�B�Q�M�b �K���i�+�? �� �`�2���H �r�Q�`�H�/ �#�m�B�H�/�B�M�;�- ���M�/ �r�?�2�M �i�?�2�v �#�`�2���F �/�Q�r�M�X

�6�B�M���H�H�v�- �i�?�2 �i�?�B�`�/ �+�Q�M�i�`�B�#�m�i�B�Q�M �B�b �� �M�2�r �T�?�v�b�B�+���H�H�v�@�B�M�7�Q�`�K�2�/ �/���i���@�/�`�B�p�2�M �K�Q�/�2�H�H�B�M�; �i�2�+�?�M�B�[�m�2�-
�B�M�b�T�B�`�2�/ �#�v �i�?�2 �/�2�b�B�`�2 �i�Q �#�2 ���#�H�2 �i�Q �K���F�2 �� �K�Q�/�2�H �Q�7 �+�Q�K�T�H�2�t �T�?�v�b�B�+���H �b�v�b�i�2�K�b �i�?���i �+���M
�+���T�i�m�`�2 �i�?�2 �b�v�b�i�2�K �#�2�?���p�B�Q�` �Q�p�2�` �� �+�Q�M�i�B�M�m�Q�m�b �b�T���i�B���H �/�Q�K���B�M �r�B�i�? �7�2�r�2�` �+�Q�K�T�`�Q�K�B�b�2�b�X
�h�?�2 �b�i�Q�`�v �Q�7 �i�?�B�b �/�B�b�b�2�`�i���i�B�Q�M �B�b �#�`�Q�m�;�?�i �7�m�H�H �+�B�`�+�H�2 �#�v �/�2�K�Q�M�b�i�`���i�B�M�; �?�Q�r �i�?�B�b �/���i���@�/�`�B�p�2�M
�i�2�+�?�M�B�[�m�2 �+���M �#�2 ���T�T�H�B�2�/ �i�Q �� �b�B�K�m�H���i�2�/ �#�m�B�H�/�B�M�; �i�Q �+�`�2���i�2 �� �o�"�P�A �H�Q�+���H�B�x���i�B�Q�M ���H�;�Q�`�B�i�?�K�X



�R�X�8�X �P�m�i�H�B�M�2 �Q�7 �.�B�b�b�2�`�i���i�B�Q�M �R�R

�R�X�8 �P�m�i�H�B�M�2 �Q�7 �.�B�b�b�2�`�i���i�B�Q�M

�A�M �*�?���T�i�2�`�k�� �o�"�P�A ���H�;�Q�`�B�i�?�K �7�Q�` �2�t�i�`���+�i�B�M�; �;���B�i �T���`���K�2�i�2�`�b �B�b �/�2�i���B�H�2�/ �U�*�Q�M�i�`�B�#�m�i�B�Q�M �R�V�X

�A�M �*�?���T�i�2�`�j �� �/�2�i���B�H�2�/ �B�M�p�2�b�i�B�;���i�B�Q�M �Q�7 �+�m�`�`�2�M�i �+�Q�K�K�Q�M ���b�b�m�K�T�i�B�Q�M�b �B�M �o�"�P�A �B�b �T�`�2�b�2�M�i�2�/
�U�*�Q�M�i�`�B�#�m�i�B�Q�M �k�V�X

�*�?���T�i�2�`�9 �;�B�p�2�b �b�Q�K�2 �#���+�F�;�`�Q�m�M�/ �Q�M �+�m�`�`�2�M�i �K�2�i�?�Q�/�b �7�Q�` �+�`�2���i�B�M�; �T�`�2�/�B�+�i�B�p�2 �K�Q�/�2�H�b �Q�7
�/�v�M���K�B�+���H �b�v�b�i�2�K�b�X �h�?�B�b �+�?���T�i�2�` �T�`�Q�p�B�/�2�b �#���+�F�;�`�Q�m�M�/ ���M�/ �K�Q�i�B�p���i�B�Q�M �7�Q�` �i�?�2 �7�B�M���H �+�Q�M�i�`�B�@
�#�m�i�B�Q�M�X

�A�M �*�?���T�i�2�`�8�� �T�?�v�b�B�+���H�H�v�@�B�M�7�Q�`�K�2�/ �/���i���@�/�`�B�p�2�M �K�Q�/�2�H�H�B�M�; �i�2�+�?�M�B�[�m�2 �B�b �B�M�i�`�Q�/�m�+�2�/ ���M�/ �/�2�K�Q�M�@
�b�i�`���i�2�/ �U�*�Q�M�i�`�B�#�m�i�B�Q�M �j�V�X

�6�B�M���H�H�v�- �*�?���T�i�2�`�e�b�m�K�K���`�B�x�2�b ���H�H �+�Q�M�i�`�B�#�m�i�B�Q�M�b ���M�/ �i���F�2�b �� �H�Q�Q�F �7�Q�`�r���`�/ ���i �i�?�2 �7�m�i�m�`�2 �Q�7
�o�"�P�A ���M�/ �+�Q�M�i�B�M�m�2�/ �`�Q�H�2 �/���i���@�/�`�B�p�2�M �K�Q�/�2�H�H�B�M�; �B�M �B�K�T�`�Q�p�B�M�; �o�"�P�A ���H�;�Q�`�B�i�?�K�b�X



�*�?���T�i�2�` �k

�:���B�i ���M���H�v�b�B�b �p�B�� �l�M�/�2�`�7�H�Q�Q�`
���+�+�2�H�2�`�Q�K�2�i�2�`�b

�h�?�B�b �+�?���T�i�2�` �B�M�p�2�b�i�B�;���i�2�b �i�?�2 �p�B���#�B�H�B�i�v �Q�7 �� �M�Q�p�2�H�- �H�Q�r�@�+�Q�b�i ���T�T�`�Q���+�? �i�Q �;���B�i ���M���H�v�b�B�b �#���b�2�/
�Q�M �7�H�Q�Q�` �K�Q�m�M�i�2�/ ���+�+�2�H�2�`�Q�K�2�i�2�`�b�X

�k�X�R �A�M�i�`�Q�/�m�+�i�B�Q�M

�A�M �i�?�2 �T�`�Q�T�Q�b�2�/ ���T�T�`�Q���+�? �i�Q �;���B�i ���M���H�v�b�B�b�- �� �b�2�+�i�B�Q�M �Q�7 �� �+�Q�`�`�B�/�Q�` �B�b �B�M�b�i�`�m�K�2�M�i�2�/ �r�B�i�? ���+�@
�+�2�H�2�`�Q�K�2�i�2�`�b�c �i�?�2�b�2 �b�2�M�b�Q�`�b �/�2�i�2�+�i �i�?�2 �7�H�Q�Q�` �p�B�#�`���i�B�Q�M �`�2�b�m�H�i�B�M�; �7�`�Q�K �7�Q�Q�i�b�i�2�T�b �Q�7 �� �T���`�i�B�+�B�T���M�i
�r���H�F�B�M�; �B�M �i�?�2 �+�Q�`�`�B�/�Q�`�X �h�?�2 �b�i�m�/�v �i���F�2�b �T�H���+�2 �B�M �o�B�`�;�B�M�B�� �h�2�+�?�ö�b �:�Q�Q�/�r�B�M �>���H�H�- �r�?�B�+�? �B�b
�B�M�b�i�`�m�K�2�M�i�2�/ �r�B�i�? �k�k�8 �?�B�;�?�H�v �b�2�M�b�B�i�B�p�2 ���+�+�2�H�2�`�Q�K�2�i�2�`�b�X �P�M�2 �?���H�H�r���v �B�b �T���`�i�B�+�m�H���`�H�v �/�2�M�b�2
�r�B�i�? ���+�+�2�H�2�`�Q�K�2�i�2�`�b �r�B�i�? �Q�p�2�` �R�8 �b�2�M�b�Q�`�b �K�Q�m�M�i�2�/ �i�Q �K�2���b�m�`�2 �p�2�`�i�B�+���H ���+�+�2�H�2�`���i�B�Q�M �B�M �� �R�R�8
�7�i �b�T���M�X �h�?�2 �?�B�;�? �/�2�M�b�B�i�v �Q�7 �b�2�M�b�Q�`�b �r�B�H�H ���H�H�Q�r �K�2�i�?�Q�/�b �r�B�i�? �K���M�v �Q�` �7�2�r ���+�+�2�H�2�`�Q�K�2�i�2�`�b
�i�Q �#�2 �+�Q�K�T���`�2�/ �m�b�B�M�; �i�?�2 �b���K�2 �/���i���X �A�M�7�Q�`�K���i�B�Q�M �H�2���`�M�2�/ �7�`�Q�K �i�?�B�b �i�2�b�i�@�#�2�/ �+�Q�m�H�/ �i�?�2�M �#�2
���T�T�H�B�2�/ �i�Q �B�M�7�Q�`�K �7�m�i�m�`�2 �b�K���`�i �B�M�7�`���b�i�`�m�+�i�m�`�2 �H���v�Q�m�i�b �r�?�Q�b�2 ���B�K �B�b �i�Q ���M���H�v�x�2 �i�?�2 �;���B�i �Q�7
�i�?�2 �#�m�B�H�/�B�M�;�ö�b �Q�+�+�m�T���M�i�b�X �h�?�2 �r�Q�`�F �B�M �i�?�B�b �+�?���T�i�2�` �2�t�T���M�/�b �i�?�2 �b�+�Q�T�2 �Q�7 �?�m�K���M�@�#�m�B�H�/�B�M�;
�B�M�i�2�`���+�i�B�Q�M �#�v �K�Q�M�B�i�Q�`�B�M�; ���M�/ �F�2�2�T�B�M�; �i�`���+�F �Q�7 �Q�+�+�m�T���M�i�b�ö �?�2���H�i�?�X �h�?�2 ���#�B�H�B�i�v �i�Q �`�2�H�B���#�H�v
�2�t�i�`���+�i �p���`�B�Q�m�b �;���B�i �7�2���i�m�`�2�b �B�b �B�M�p�2�b�i�B�;���i�2�/ �#�v �b�i�m�/�v�B�M�; �i�?�2 �p�B�#�`���i�Q�`�v �b�B�;�M���H�b �/�2�i�2�+�i�2�/ �#�v
�i�?�2 �b�2�M�b�Q�`�b�X �a�B�;�M���H�@�2�M�2�`�;�v �#���b�2�/ ���H�;�Q�`�B�i�?�K�b �/�2�i�2�+�i �i�?�2 �?�2�2�H�@�b�i�`�B�F�2 �Q�7 �2���+�? �b�i�2�T �/�m�`�B�M�; �i�`�B���H�b�X
�6�`�Q�K �i�?�2 �/�2�i�2�+�i�2�/ �7�Q�Q�i�b�i�2�T�b �;���B�i �T���`���K�2�i�2�`�b �b�m�+�? ���b �i�?�2 ���p�2�`���;�2 �b�i�`�B�/�2 �H�2�M�;�i�?�- �i�?�2 �i�B�K�2
�#�2�i�r�2�2�M �b�i�2�T�b�- ���M�/ �i�?�2 �b�i�2�T �b�B�;�M���H �2�M�2�`�;�v ���`�2 �+���H�+�m�H���i�2�/�X �.�B�b�i�`�B�#�m�i�B�Q�M�b �7�Q�` �i�?�2�b�2 �T���`���K�2�i�2�`�b
���`�2 �B�M�p�2�b�i�B�;���i�2�/�- ���M�/ �i�?�2 �p���`�B���i�B�Q�M �Q�7 �i�?�2�b�2 �T���`���K�2�i�2�`�b �#�2�i�r�2�2�M �i�?�2 �H�2�7�i ���M�/ �`�B�;�?�i �7�Q�Q�i �r���b
�+�Q�K�T���`�2�/ �7�Q�` �b�2�p�2�M�i�2�2�M �T���`�i�B�+�B�T���M�i�b �B�M �i�?�2 �b�i�m�/�v�X �h�?�2 �/�B�b�i�`�B�#�m�i�B�Q�M �Q�7 �i�2�K�T�Q�`���H �T���`���K�2�@
�i�2�`�b �m�b�B�M�; �i�?�2 �T�`�Q�T�Q�b�2�/ ���T�T�`�Q���+�? �B�b ���H�b�Q �+�Q�K�T���`�2�/ �i�Q �i�`���/�B�i�B�Q�M���H �;���B�i ���M���H�v�b�B�b �K�2���b�m�`�2�K�2�M�i
�i�2�+�?�M�B�[�m�2�b�X

�S�`�2�p�B�Q�m�b�H�v�- �#�m�B�H�/�B�M�;�b �B�M�b�i�`�m�K�2�M�i�2�/ �r�B�i�? ���+�+�2�H�2�`�Q�K�2�i�2�`�b �r�2�`�2 ���H�b�Q �m�b�2�/ �i�Q �/�2�i�2�+�i �7�Q�Q�i�b�i�2�T�b�-
�H�Q�+���H�B�x�2 �2�p�2�M�i�b �(�d�R�- �3�3�- �R�y�R�)�- ���M�/ �+�H���b�b�B�7�v �p���`�B�Q�m�b �b�Q�m�`�+�2�b �Q�7 �p�B�#�`���i�B�Q�M�b �(�N�- �R�R�3�)�X �h�?�2 �;���B�i
���M���H�v�b�B�b �K�2�i�?�Q�/ �T�`�2�b�2�M�i�2�/ �B�M �i�?�B�b �+�?���T�i�2�` �B�b �/�B�b�i�B�M�+�i �7�`�Q�K �i�?�Q�b�2 �T�2�`�7�Q�`�K�B�M�; �;���B�i ���M���H�v�b�B�b �r�B�i�?
�B�M�2�`�i�B���H �b�2�M�b�Q�`�b �#�2�+���m�b�2 �B�i �/�Q�2�b �M�Q�i �`�2�H�v �Q�M �� �r�2���`���#�H�2 �/�2�p�B�+�2�X �q�2���`���#�H�2 �/�2�p�B�+�2�b �b�m�7�7�2�` �7�`�Q�K
�i�?�2 �M�2�+�2�b�b�B�i�v �Q�7 �i�?�2 �m�b�2�` �i�Q �`�2�K�2�K�#�2�` �i�Q �m�b�2 �B�i ���M�/ �K���F�2 �b�m�`�2 �B�i �B�b �+�?���`�;�2�/ ���M�/ �Q�T�2�`���i�B�M�;
�(�3�d�)�X �A�M �i�?�B�b �+�?���T�i�2�`�- �i�2�K�T�Q�`���H �;���B�i �T���`���K�2�i�2�`�b ���`�2 �2�b�i�B�K���i�2�/ �7�`�Q�K �b�2�M�b�Q�`�b �r�?�B�+�? ���`�2 ��

�R�k



�k�X�R�X �A�M�i�`�Q�/�m�+�i�B�Q�M �R�j

�T�2�`�K���M�2�M�i �7�B�t�i�m�`�2 �B�M �i�?�2 �#�m�B�H�/�B�M�;�- ���M�/ �i�?�2�`�2�7�Q�`�2 ���`�2 �M�Q�i �`�2�H�B���M�i �Q�M �i�?�2 �m�b�2�` �i�Q �2�M�b�m�`�2 �i�?�2�v ���`�2
�7�m�M�+�i�B�Q�M�B�M�; �T�`�Q�T�2�`�H�v�X �:�Q�Q�/�r�B�M �>���H�H �B�b ���M �B�M�b�i�`�m�K�2�M�i�2�/ �i�2�b�i�@�#�2�/ �i�?���i �?���b ���H�H�Q�r�2�/ �`�2�b�2���`�+�?�2�`�b
�i�Q �/�2�p�2�H�Q�T ���H�;�Q�`�B�i�?�K�b �i�Q �K�Q�M�B�i�Q�` �i�?�2 �+�Q�M�/�B�i�B�Q�M �Q�7 �i�?�2 �#�m�B�H�/�B�M�; �(�N�3�)�- �i�Q �/�2�p�2�H�Q�T �H�Q�+���H�B�x���i�B�Q�M
���H�;�Q�`�B�i�?�K�b �7�Q�` �M�Q�B�b�v�@�/�B�b�T�2�`�b�B�p�2 �2�M�p�B�`�Q�M�K�2�M�i�b �(�3�3�)�- ���M�/ �i�Q �b�i�m�/�v �?�m�K���M�@�b�i�`�m�+�i�m�`�2 �B�M�i�2�`���+�i�B�Q�M
�7�Q�` �+�H���b�b�B�7�B�+���i�B�Q�M �(�N�)�X �h�?�B�b �+�?���T�i�2�` �i���F�2�b �i�?�2 �b�i�m�/�v �Q�7 �?�m�K���M�@�b�i�`�m�+�i�m�`�2 �B�M�i�2�`���+�i�B�Q�M �� �b�i�2�T
�7�m�`�i�?�2�` ���M�/ �b�2�2�F�b �i�Q �m�b�2 �#�m�B�H�/�B�M�; �K�Q�m�M�i�2�/ �b�2�M�b�Q�`�b �i�Q �/�2�i�2�+�i �Q�+�+�m�T���M�i �?�2���H�i�? �#�v �i�`���M�b�H���i�B�M�;
�7�Q�Q�i�b�i�2�T�b �B�M�i�Q �;���B�i �T���`���K�2�i�2�`�b�X

�k�X�R�X�R �h�`���/�B�i�B�Q�M���H �:���B�i ���M���H�v�b�B�b �h�2�+�?�M�B�[�m�2�b

�:���B�i ���M���H�v�b�B�b �T�H���v�b �� �T�B�p�Q�i���H �`�Q�H�2 �B�M �/�B���;�M�Q�b�B�M�; ���M�/ �K�Q�M�B�i�Q�`�B�M�; �?�m�K���M �?�2���H�i�? �(�8�R�)�X �h�`���/�B�@
�i�B�Q�M���H�H�v�- �B�M �� �+�H�B�M�B�+���H �b�2�i�i�B�M�;�- �T�?�v�b�B�+���H �i�?�2�`���T�B�b�i�b ���M�/ ���+�i�B�p�B�i�v �i�?�2�`���T�B�b�i�b �Q�#�b�2�`�p�2 �/�2�p�B���i�B�Q�M�b
�B�M �;���B�i �T���`���K�2�i�2�`�b �i�Q ���b�b�2�b�b �i�?�2 �T�?�v�b�B�+���H �+�Q�M�/�B�i�B�Q�M �Q�7 �T���i�B�2�M�i�b �(�R�R�9�)�X �J���M�v �b�i�m�/�B�2�b �?���p�2
�/�2�K�Q�M�b�i�`���i�2�/ �i�?�2 �b�B�;�M�B�7�B�+���M�+�2 �Q�7 �?�m�K���M �;���B�i �B�M �K�Q�M�B�i�Q�`�B�M�; �?�m�K���M �?�2���H�i�? �r�B�i�? �+�Q�M�/�B�i�B�Q�M�b
�b�m�+�? ���b �/�B���#�2�i�B�+�b �(�N�N�)�- �`�2�?���#�B�H�B�i���i�B�Q�M �(�3�-�j�R�)�- �T���i�?�Q�H�Q�;�B�+���H �/�B�b�2���b�2�b�(�k�e�-�R�R�e�)�- �M�2�m�`�Q�H�Q�;�B�+���H ���#�@
�M�Q�`�K���H�B�i�B�2�b �(�k�8�-�9�k�)�- ���H�+�Q�?�Q�H �B�M�i���F�2 �(�8�d�) ���M�/ ���;�B�M�; �(�R�R�e�)�X ���H�i�?�Q�m�;�? �i�?�2 �b�B�;�M�B�7�B�+���M�+�2 �Q�7 �;���B�i
���M���H�v�b�B�b �B�M �K�Q�M�B�i�Q�`�B�M�; �?�m�K���M �?�2���H�i�? �+�Q�M�/�B�i�B�Q�M �B�b �2�p�B�/�2�M�i �7�`�Q�K �v�2���`�b �Q�7 �`�2�b�2���`�+�?�- �T�2�M�2�i�`���i�B�Q�M
�Q�7 �i�2�+�?�M�Q�H�Q�;�v �B�M�i�Q �;���B�i ���M���H�v�b�B�b �?���b �#�2�2�M �K�Q�b�i�H�v �H�B�K�B�i�2�/ �i�Q �`�2�b�2���`�+�? �H���#�b �(�R�k�y�)�X �a�T�2�+�B���H�B�b�i�b
�b�m�+�? ���b �T�?�v�b�B�+���H �i�?�2�`���T�B�b�i�b �2�p���H�m���i�2 �i�?�2 �[�m���H�B�i�v �Q�7 �;���B�i �#�v �Q�#�b�2�`�p�B�M�; �� �T���`�i�B�+�B�T���M�i �r���H�F�B�M�;
�B�M �� �+�H�B�M�B�+�X �a�m�+�? �� �b�m�#�D�2�+�i�B�p�2 ���T�T�`�Q���+�? �i�Q �2�p���H�m���i�B�M�; �;���B�i �?���b �K���M�v �H�B�K�B�i���i�B�Q�M�b �B�M�+�H�m�/�B�M�;
�F�2�2�T�B�M�; �i�`���+�F �Q�7 �K�B�M�Q�` �+�?���M�;�2�b �B�M �;���B�i �Q�p�2�` �i�B�K�2 ���M�/ �2�b�i�B�K���i�B�M�; �i�?�2 �T�`�Q�;�`�2�b�b �Q�7 �B�M�i�2�`�p�2�M�i�B�Q�M
�i�2�+�?�M�B�[�m�2�b �(�N�e�-�R�R�N�)�X �_�2�+�2�M�i �i�2�+�?�M�Q�H�Q�;�B�+���H ���/�p���M�+�2�K�2�M�i�b �?���p�2 �K���/�2 �B�i �T�Q�b�b�B�#�H�2 �i�Q �[�m���M�i�B�i���@
�i�B�p�2�H�v �K�Q�M�B�i�Q�` �i�?�2 �F�B�M�2�K���i�B�+ �K�Q�i�B�Q�M �Q�7 �?�m�K���M�b�X �J�m�H�i�B�T�H�2 �i�?�`�2�2�@�/�B�K�2�M�b�B�Q�M���H �K�Q�i�B�Q�M �+���T�i�m�`�2
�b�v�b�i�2�K�b ���+�+�m�`���i�2�H�v �+���T�i�m�`�2 �?�m�K���M �F�B�M�2�K���i�B�+�b �i�Q �T�`�2�+�B�b�2�H�v �i�`���+�F �i�?�2 �K���`�F�2�/ �H�Q�+���i�B�Q�M�b �Q�p�2�`
�i�B�K�2 �(�R�y�k�)�X �a�m�+�? �K�2���b�m�`�2�K�2�M�i �i�2�+�?�M�B�[�m�2�b �/�2�i�2�`�K�B�M�2 �i�?�2 �Q�`�B�2�M�i���i�B�Q�M�b ���M�/ �i�`���D�2�+�i�Q�`�B�2�b �Q�7 �K�m�H�@
�i�B�T�H�2 �D�Q�B�M�i�b �B�M �i�?�2 �?�m�K���M �#�Q�/�v �i�?���i �T�`�Q�p�B�/�2 �i�?�2 �+���T���#�B�H�B�i�v �i�Q �[�m���M�i�B�i���i�B�p�2�H�v �K�Q�M�B�i�Q�` �K�m�H�i�B�T�H�2
�7�2���i�m�`�2�b �Q�7 �?�m�K���M �;���B�i�X �a�B�M�+�2 �2�b�i���#�H�B�b�?�B�M�; �b�m�+�? �� �b�v�b�i�2�K �B�M �� �+�H�B�M�B�+���H �b�2�i�m�T �B�b �p�2�`�v �2�t�T�2�M�b�B�p�2
���M�/ �i�B�K�2�@�+�Q�M�b�m�K�B�M�; �i�Q �i�2�b�i �2���+�? �T���`�i�B�+�B�T���M�i �(�R�R�y�)�c �i�?�B�b �?���b �;�B�p�2�M �`�B�b�2 �i�Q �i�?�2 �/�2�p�2�H�Q�T�K�2�M�i �Q�7
�H�Q�r�@�+�Q�b�i �r�2���`���#�H�2 �Q�` �M�Q�M�@�r�2���`���#�H�2 �i�2�+�?�M�Q�H�Q�;�v �7�Q�+�m�b�2�/ �i�Q�r���`�/�b �;���B�i ���M���H�v�b�B�b�X �h�2�+�?�M�B�[�m�2�b �B�M�@
�p�Q�H�p�B�M�; �B�K���;�2 �T�`�Q�+�2�b�b�B�M�; �r�B�i�? �?�B�;�?�@�b�T�2�2�/ �+���K�2�`���b �(�d�j�) ���M�/ �J�B�+�`�Q�b�Q�7�i �E�B�M�2�+�i �(�3�e�) �?���b �b�?�Q�r�M
�+�Q�M�b�B�/�2�`���#�H�2 �T�`�Q�K�B�b�2 �B�M �Q�#�b�2�`�p�B�M�; �b�Q�K�2 �;���B�i �7�2���i�m�`�2�b �B�M �� �H���# �b�2�i�i�B�M�;�X

���/�/�B�i�B�Q�M���H�H�v�- �K�m�H�i�B�T�H�2 �b�i�m�/�B�2�b �?���p�2 ���H�b�Q �b�?�Q�r�M �i�?���i �r�2���`���#�H�2 �B�M�2�`�i�B���H �b�2�M�b�Q�`�b �?���p�2 �i�?�2 �T�Q�@
�i�2�M�i�B���H �i�Q �/�2�i�2�+�i �7���H�H�b ���M�/ �r���H�F�B�M�; �T���i�i�2�`�M�b �(�R�8�-�R�e�-�d�k�)�X ���H�i�?�Q�m�;�? �K�Q�b�i �Q�7 �i�?�2�b�2 �i�2�+�?�M�B�[�m�2�b
�/�Q �M�Q�i �T�`�Q�p�B�/�2 �i�?�2 �+�Q�K�T�H�2�i�2 �F�B�M�2�K���i�B�+ �B�M�7�Q�`�K���i�B�Q�M �i�?���i �� �j�. �K�Q�i�B�Q�M �+���T�i�m�`�2 �b�v�b�i�2�K �/�Q�2�b�-
�i�?�2�v ���`�2 �2���b�B�2�` �i�Q �B�K�T�H�2�K�2�M�i �Q�m�i�b�B�/�2 �Q�7 �� �H���#�Q�`���i�Q�`�v �b�2�i�i�B�M�;�X �h�?�B�b ���H�H�Q�r�b �K�Q�M�B�i�Q�`�B�M�; �Q�7
�m�b�2�7�m�H �7�2���i�m�`�2�b �K�Q�`�2 �Q�7�i�2�M �i�?���M �`�2�H�v�B�M�; �Q�M �i�B�K�2�@�+�Q�M�b�m�K�B�M�; ���M�/ �B�M�p���b�B�p�2 �7�m�H�H �K�Q�i�B�Q�M �+���T�i�m�`�2
�b�v�b�i�2�K�b�X



�R�9 �*�?���T�i�2�` �k�X �:���B�i ���M���H�v�b�B�b �p�B�� �l�M�/�2�`�7�H�Q�Q�` ���+�+�2�H�2�`�Q�K�2�i�2�`�b

�k�X�k �P�m�i�H�B�M�2 �Q�7 �:���B�i ���M���H�v�b�B�b �S�`�Q�+�2�b�b

�h�?�B�b �b�2�+�i�B�Q�M �r�B�H�H �T�`�2�b�2�M�i �� �T�`�Q�+�2�/�m�`�2 �7�Q�` �m�b�B�M�; �Q�M�2 �Q�` �K�m�H�i�B�T�H�2 �m�M�/�2�`�7�H�Q�Q�` ���+�+�2�H�2�`�Q�K�2�i�2�`�b �i�Q
�2�t�i�`���+�i �;���B�i �T���`���K�2�i�2�`�b �7�`�Q�K �`�2���H �K�2���b�m�`�2�K�2�M�i�b �Q�7 �R�d �T���`�i�B�+�B�T���M�i�b �r���H�F�B�M�; �/�Q�r�M �� �?���H�H�r���v�X
�6�B�`�b�i�- �i�`�B���H�b �r�2�`�2 �`�m�M �7�Q�` �2���+�? �T���`�i�B�+�B�T���M�i ���i �i�?�`�2�2 �/�B�7�7�2�`�2�M�i �b�T�2�2�/�b�X �h�?�2 ���+�+�2�H�2�`���i�B�Q�M �K�2���@
�b�m�`�2�K�2�M�i�b �r�2�`�2 �i�?�2�M �m�b�2�/ �i�Q �/�2�i�2�+�i �b�i�2�T�b�- ���M�/ �i�?�2 �i�B�K�2�b �Q�7 �i�?�2�b�2 �/�2�i�2�+�i�2�/ �b�i�2�T�b �r�2�`�2 �m�b�2�/
�i�Q �2�t�i�`���+�i �i�?�2 �;���B�i �T���`���K�2�i�2�`�b�X

�k�X�k�X�R �S���`�i�B�+�B�T���M�i�b

�� �i�Q�i���H �Q�7 �R�d �?�2���H�i�?�v �T���`�i�B�+�B�T���M�i�b ���;�2�/ �#�2�i�r�2�2�M �R�3 ���M�/ �k�d �i�Q�Q�F �T���`�i �B�M �i�?�2 �b�i�m�/�v�- �N �7�2�K���H�2
���M�/ �3 �K���H�2�X �h�?�2 �T���`�i�B�+�B�T���M�i�b�ö �K�2���M �?�2�B�;�?�i �B�b� = 67:8 �B�M �U� = 4:3 �B�M�V ���M�/ �K�2���M �r�2�B�;�?�i
�B�b� = 165 �H�# �U� = 39 �H�#�V�X �h�?�2 �T���`�i�B�+�B�T���M�i�b �i�Q�Q�F �T���`�i �B�M �i�?�2 �b�i�m�/�v ���7�i�2�` �B�M�7�Q�`�K�2�/ �+�Q�M�b�2�M�i�X
�6�m�`�i�?�2�` �B�M�7�Q�`�K���i�B�Q�M �b�m�+�? ���b �?�2�B�;�?�i�- �r�2�B�;�?�i�- �H�2�; �H�2�M�;�i�?�- �/�Q�K�B�M���M�i �7�Q�Q�i�- ���M�/ �b�2�t ���#�Q�m�i �i�?�2
�T���`�i�B�+�B�T���M�i �/�2�K�Q�;�`���T�?�B�+�b ���`�2 ���p���B�H���#�H�2 �B�M �h���#�H�2�k�X�R�X

�h���#�H�2 �k�X�R�, �S���`�i�B�+�B�T���M�i �B�M�7�Q�`�K���i�B�Q�M �7�Q�` ���H�H �R�d �T���`�i�B�+�B�T���M�i�b�X

�S���`�i�B�+�B�T���M�i�a�2�t�U�J�f�6�V�>�2�B�;�?�i �U�B�M�+�?�V�q�2�B�;�?�i �U�H�#�b�V�G�2�; �H�2�M�;�i�? �U�B�M�+�?�V
�S���`�i�B�+�B�T���M�i �R�J �e�d�X�8�y �R�d�j�X�y �j�N�X�y�y
�S���`�i�B�+�B�T���M�i �k�J �d�j�X�k�y �k�8�y�X�e �9�R�X�y�y
�S���`�i�B�+�B�T���M�i �j�J �d�R�X�j�y �R�N�e�X�3 �9�R�X�d�8
�S���`�i�B�+�B�T���M�i �9�6 �e�3�X�8�y �R�8�N�X�y �9�R�X�y�y
�S���`�i�B�+�B�T���M�i �8�J �e�N�X�y�y �R�e�8�X�y �9�y�X�y�y
�S���`�i�B�+�B�T���M�i �e�6 �e�k�X�d�8 �R�e�8�X�y �j�d�X�k�8
�S���`�i�B�+�B�T���M�i �d�J �d�9�X�y�y �R�e�8�X�9 �9�j�X�y�y
�S���`�i�B�+�B�T���M�i �3�6 �d�y�X�y�y �R�k�d�X�9 �j�d�X�y�y
�S���`�i�B�+�B�T���M�i �R�y�6 �e�k�X�y�y �k�R�8�X�y �j�3�X�y�y
�S���`�i�B�+�B�T���M�i �R�R�6 �e�j�X�y�y �R�9�R�X�y �j�3�X�y�y
�S���`�i�B�+�B�T���M�i �R�k�J �d�8�X�y�y �k�y�y�X�3 �9�j�X�8�y
�S���`�i�B�+�B�T���M�i �R�j�J �e�8�X�y�y �N�3�X�k �9�y�X�y�y
�S���`�i�B�+�B�T���M�i �R�9�6 �e�e�X�y�y �R�R�d�X�y �j�N�X�y�y
�S���`�i�B�+�B�T���M�i �R�8�6 �e�R�X�8�y �R�k�j�X�e �j�e�X�8�y
�S���`�i�B�+�B�T���M�i �R�e�6 �e�8�X�y �R�9�R�X�e �j�N�X�8�y
�S���`�i�B�+�B�T���M�i �R�3�6 �e�d�X�8�y �R�N�N�X�y �j�N�X�y�y
�S���`�i�B�+�B�T���M�i �R�N�J �d�R�X�d�8 �R�d�y�X�y �9�R�X�y�y

�.���i�� �7�`�Q�K �T���`�i�B�+�B�T���M�i �N ���M�/ �R�d �r�2�`�2 �/�B�b�+���`�/�2�/ ���b �� �`�2�b�m�H�i �Q�7 �?�B�;�? �M�Q�B�b�2 �B�M �i�?�2 �/���i���X



�k�X�k�X �P�m�i�H�B�M�2 �Q�7 �:���B�i ���M���H�v�b�B�b �S�`�Q�+�2�b�b �R�8

�k�X�k�X�k �1�t�T�2�`�B�K�2�M�i ���M�/ �.���i�� �S�`�Q�+�2�b�b�B�M�;

�h�?�B�b �2�t�T�2�`�B�K�2�M�i �r���b �+�Q�M�/�m�+�i�2�/ ���i �:�Q�Q�/�r�B�M �>���H�H�- �� �#�m�B�H�/�B�M�; �r�?�B�+�? �B�b �B�M�b�i�`�m�K�2�M�i�2�/ �r�B�i�?
�k�k�8 �?�B�;�? �b�2�M�b�B�i�B�p�B�i�v ���+�+�2�H�2�`�Q�K�2�i�2�`�b �Q�M �i�?�2 �o�B�`�;�B�M�B�� �h�2�+�? �+���K�T�m�b�X �� �H���v�Q�m�i �Q�7 �i�?�2 �H�Q�+���i�B�Q�M
�Q�7 �i�?�2 �b�2�M�b�Q�`�b �B�M �� �7�Q�m�`�i�?�@�7�H�Q�Q�` �?���H�H�r���v �B�b �b�?�Q�r�M �B�M �6�B�;�m�`�2�k�X�R�U���V�X �A�M �i�?�2 �T�`�2�b�2�M�i �b�i�m�/�v�-
�T���`�i�B�+�B�T���M�i�b �r���H�F�2�/ ���H�Q�M�; �� �K���`�F�2�/ �R�R�8 �7�i �T�Q�`�i�B�Q�M �Q�7 �i�?�B�b �?���H�H�r���v �r�?�B�H�2 �R�d ���+�+�2�H�2�`�Q�K�2�i�2�`�b
�r�?�B�+�? ���`�2 �T�2�`�K���M�2�M�i�H�v �K�Q�m�M�i�2�/ �m�M�/�2�` �i�?�2 �7�H�Q�Q�` �Q�7 �i�?�2 �?���H�H�r���v �`�2�+�Q�`�/�2�/ ���+�+�2�H�2�`���i�B�Q�M �/���i��
���i �j�k�-�d�e�3 �a���K�T�H�2�b�f�b�2�+�X �6�Q�` �2���+�? �i�`�B���H�- �T���`�i�B�+�B�T���M�i�b �H�B�M�2�/ �m�T ���i �i�?�2 �b�i���`�i�B�M�; �H�B�M�2�X �� �?���K�K�2�`
�b�i�`�B�F�2 �i�Q �i�?�2 �7�H�Q�Q�` �K���`�F�2�/ �i�?�2 �#�2�;�B�M�M�B�M�; �Q�7 �i�?�2 �i�`�B���H�- ���M�/ �i�?�2 �T���`�i�B�+�B�T���M�i �#�2�;���M �r���H�F�B�M�; �r�B�i�?
�i�?�2�B�` �/�Q�K�B�M���M�i �7�Q�Q�i �7�B�`�b�i�X ���b �i�?�2 �T���`�i�B�+�B�T���M�i �T���b�b�2�/ �i�?�2 �7�B�M�B�b�? �H�B�M�2�- ���M�Q�i�?�2�` �?���K�K�2�` �b�i�`�B�F�2
�K���`�F�2�/ �i�?�2 �2�M�/ �Q�7 �i�?�2 �i�`�B���H �U�i�?�2 �K���;�M�B�i�m�/�2 �Q�7 �i�?�2 �?���K�K�2�` �b�i�`�B�F�2�b ���`�2 �2���b�B�H�v �/�B�b�i�B�M�;�m�B�b�?�2�/
�7�`�Q�K ���M�v �b�i�2�T�b �Q�` �M�Q�B�b�2 ���M�/ ���`�2 �m�b�2�/ �i�Q �#�`�2���F ���T���`�i �i�?�2 �/���i�� �b�2�i�b�V�X ���7�i�2�` �+�Q�K�T�H�2�i�B�M�; �Q�M�2
�/�B�`�2�+�i�B�Q�M�- �i�?�2 �T���`�i�B�+�B�T���M�i �H�B�M�2�/ �m�T ���i �i�?�2 �M�2�r �b�i���`�i �H�B�M�2 ���M�/ �i�?�2 �T�`�Q�+�2�b�b �r���b �`�2�T�2���i�2�/�X ��
�i�Q�i���H �Q�7 �7�Q�m�` �i�`�B���H�b �r�2�`�2 �`�2�+�Q�`�/�2�/ �7�Q�` �2���+�? �T���`�i�B�+�B�T���M�i ���i �i�?�`�2�2 �b�2�H�7 �b�2�H�2�+�i�2�/ �b�T�2�2�/�b�, �� �r���H�F�B�M�;
�b�T�2�2�/�- �� �#�`�B�b�F �r���H�F�B�M�; �b�T�2�2�/�- ���M�/ �� �`�m�M�M�B�M�; �b�T�2�2�/�X �S���`�i�B�+�B�T���M�i�b �T�2�`�7�Q�`�K�2�/ ���H�H �i�`�B���H�b �B�M �b�Q�+�F�b
�i�Q �`�2�K�Q�p�2 �i�?�2 �2�7�7�2�+�i �Q�7 �b�?�Q�2 �b�Q�H�2 �Q�M �i�?�2 ���+�+�2�H�2�`���i�B�Q�M �`�2�b�T�Q�M�b�2�b�X �a���K�T�H�2 �/���i�� �7�`�Q�K �� �i�`�B���H �B�b
�b�?�Q�r�M �B�M �6�B�;�m�`�2�k�X�R�U�#�V�X ���H�H �i�?�2 �i�`�B���H�b �r�2�`�2 �+�Q�M�/�m�+�i�2�/ �/�m�`�B�M�; �r�2�2�F�2�M�/�b ���M�/ �2�p�2�M�B�M�;�b �b�Q �i�?���i
�i�?�2 �M�Q�B�b�2 �7�`�Q�K ���K�#�B�2�M�i ���+�i�B�p�B�i�v �B�M �i�?�2 �#�m�B�H�/�B�M�; �r���b �K�B�M�B�K�B�x�2�/�X

���b �� �T���`�i�B�+�B�T���M�i �r���H�F�2�/ �i�Q�r���`�/�b ���M ���+�+�2�H�2�`�Q�K�2�i�2�`�- �i�?�2 ���K�T�H�B�i�m�/�2 �Q�7 �i�?�2 �7�H�Q�Q�` �p�B�#�`���i�B�Q�M�b �/�m�2
�i�Q �?�2�2�H�@�b�i�`�B�F�2�b �;�`���/�m���H�H�v �B�M�+�`�2���b�2�/ �i�Q �� �K���t�B�K�m�K ���M�/ �i�?�2�M �`�2�/�m�+�2�/ ���b �i�?�2 �T���`�i�B�+�B�T���M�i �K�Q�p�2�/
���r���v�X �h�?�B�b �B�b �b�2�2�M �B�M �6�B�;�m�`�2�k�X�R�U�#�V�- ���M�/ �B�b �2�t�T�2�+�i�2�/ ���b �i�?�2 �r���p�2�b �T�`�Q�T���;���i�B�M�; ���r���v �7�`�Q�K �i�?�2
�?�2�2�H�@�b�i�`�B�F�2 �H�Q�b�2 �2�M�2�`�;�v �2�t�T�Q�M�2�M�i�B���H�H�v �r�B�i�? �/�B�b�i���M�+�2 �(�k�)�X ���b �� �`�2�b�m�H�i �Q�7 �i�?�B�b �T�?�2�M�Q�K�2�M�Q�M�- �M�Q�i
���H�H ���+�+�2�H�2�`�Q�K�2�i�2�`�b �K���v �+���T�i�m�`�2 ���H�H �?�2�2�H�@�b�i�`�B�F�2�b �B�M �� �R�R�8 �7�i �H�Q�M�; �?���H�H�r���v�X

�S�`�2�p�B�Q�m�b �H�B�i�2�`���i�m�`�2 �?���b �b�?�Q�r�M �i�?���i �b�2�B�b�K�B�+ �b�2�M�b�Q�`�b �b�m�+�? ���b ���+�+�2�H�2�`�Q�K�2�i�2�`�b �T�2�`�+�2�B�p�2 �?�2�2�H�@�b�i�`�B�F�2�b
���b �B�K�T�m�H�b�2 �+�Q�M�i���+�i�- ���M�/ �i�Q�2�@�b�H���T�b ���b �b�H�B�/�B�M�; �U�7�`�B�+�i�B�Q�M�V �+�Q�M�i���+�i �r�B�i�? �i�?�2 �7�H�Q�Q�` �(�j�d�-�j�3�-�N�8�)�X ���b
�� �`�2�b�m�H�i�- �i�?�2�b�2 �b�i�m�/�B�2�b �?���p�2 �b�2�2�M �� �/�B�b�i�B�M�+�i�B�p�2 �T�2���F �B�M �i�?�2 �p�B�#�`���i�B�Q�M �b�B�;�M���H �/�m�`�B�M�; �2���+�? �?�2�2�H�@
�b�i�`�B�F�2�X �h�?�2�`�2 ���`�2 �K���M�v ���T�T�`�Q���+�?�2�b �i�Q �/�2�i�2�+�i �?�2�2�H�@�b�i�`�B�F�2�b �Q�M �b�m�+�? �p�B�#�`���i�B�Q�M �b�B�;�M���i�m�`�2�b �i�?���i ���`�2
�i�v�T�B�+���H �Q�7 �� �?�2�2�H�@�b�i�`�B�F�2 �(�N�y�)�X �A�M �i�?�B�b �r�Q�`�F�- �� �b�B�;�M���H �2�M�2�`�;�v �#���b�2�/ �+�m�b�i�Q�K ���H�;�Q�`�B�i�?�K �B�/�2�M�i�B�7�B�2�b
�b�i�2�T�b �#�v �b�2���`�+�?�B�M�; �7�Q�` �T�2���F�b �B�M �2�M�2�`�;�v�X �h�?�2 �?�B�;�?�2�b�i ���+�+�2�H�2�`���i�B�Q�M �2�M�2�`�;�v �Q�+�+�m�`�b �B�K�K�2�/�B���i�2�H�v
�7�Q�H�H�Q�r�B�M�; �i�?�2 �?�2�2�H�@�b�i�`�B�F�2�X �6�B�M�/�B�M�; �r�?�2�`�2 ���H�H �i�?�2 �2�M�2�`�;�v �T�2���F�b ���`�2 �B�M �i�?�2 �b�B�;�M���H �;�B�p�2�b �i�?�2
���T�T�`�Q�t�B�K���i�2 �i�B�K�B�M�; �Q�7 �i�?�2 �#�2�;�B�M�M�B�M�; �Q�7 �2���+�? �b�i�2�T�X ���M �2�t���K�T�H�2 �Q�7 ���M �2�M�i�B�`�2 ���+�+�2�H�2�`���i�B�Q�M
�b�B�;�M���H �r�B�i�? �b�i�2�T�b �/�2�i�2�+�i�2�/ �B�b �B�M�+�H�m�/�2�/ �B�M �6�B�;�m�`�2�k�X�R�U�#�V�X

�h�?�2 ���H�;�Q�`�B�i�?�K �#�`�Q�F�2 �m�T �i�?�2 ���+�+�2�H�2�`���i�B�Q�M �b�B�;�M���H �7�`�Q�K �� �b�B�M�;�H�2 �b�2�M�b�Q�` �B�M�i�Q �r�B�M�/�Q�r�b ���T�T�`�Q�t�B�@
�K���i�2�H�v �y�X�y�k�8 �b�2�+�Q�M�/�b �H�Q�M�;�X �h�?�2 �`�Q�Q�i �K�2���M �b�[�m���`�2 �U�_�J�a�V �p���H�m�2 �`�2�T�`�2�b�2�M�i�b �b�B�;�M���H �2�M�2�`�;�v ���b
�� �K�2���b�m�`�2 ���+�+�2�H�2�`���i�B�Q�M �B�M �� �r�B�M�/�Q�r�X �h�?�2 �`���i�B�Q �Q�7 �2���+�? �r�B�M�/�Q�r�ö�b �_�J�a �r���b �i���F�2�M �r�B�i�? �i�?�2
�r�B�M�/�Q�r �/�B�`�2�+�i�H�v �T�`�2�+�2�/�B�M�; �B�i �i�Q �7�B�M�/ �i�?�2 �B�M�b�i���M�i �r�?�2�M �� �?�2�2�H�@�b�i�`�B�F�2 �Q�+�+�m�`�b�X �� �?�2�2�H�@�b�i�`�B�F�2 �B�b ��
�?�B�;�? �2�M�2�`�;�v �2�p�2�M�i�- �r�?�B�+�? �B�b �/�B�`�2�+�i�H�v �T�`�2�+�2�/�2�/ �#�v �p�2�`�v �H�Q�r �b�B�;�M���H �2�M�2�`�;�v �M�Q�B�b�2�X �h�?�2�`�2�7�Q�`�2 �i�?�2
�`���i�B�Q �Q�7 �� �r�B�M�/�Q�r�ö�b �2�M�2�`�;�v �r�B�i�? �i�?�2 �r�B�M�/�Q�r �#�2�7�Q�`�2 �r�B�H�H �#�2 �?�B�;�? ���i �2���+�? �?�2�2�H�@�b�i�`�B�F�2�X �6�B�;�m�`�2
�k�X�k�b�?�Q�r�b ���M �2�t���K�T�H�2 ���+�+�2�H�2�`���i�B�Q�M �b�B�;�M���H �+�Q�M�i���B�M�B�M�; �i�r�Q �b�i�2�T�b�- ���H�Q�M�; �r�B�i�? �i�?�2 �r�B�M�/�Q�r �2�M�2�`�;�v
�`���i�B�Q �Q�p�2�` �i�B�K�2�X �h�?�2 �`���i�B�Q �`�2�T�`�2�b�2�M�i�b �i�?�2 �b�B�;�M���H�@�i�Q�@�M�Q�B�b�2 �`���i�B�Q �U�a�L�_�V �Q�7 �i�?�2 �b�B�;�M���H�- ���M�/ �i�?�2
�b�i�2�T�b �r�2�`�2 �7�Q�m�M�/ �#�v �b�2���`�+�?�B�M�; �7�Q�` �T�2���F�b �B�M �i�?�2 �a�L�_ ���M�/ �+�Q�`�`�2�H���i�B�M�; �B�i �i�Q �i�?�2 �i�B�K�2 �p�2�+�i�Q�`�X



�R�e �*�?���T�i�2�` �k�X �:���B�i ���M���H�v�b�B�b �p�B�� �l�M�/�2�`�7�H�Q�Q�` ���+�+�2�H�2�`�Q�K�2�i�2�`�b

�6�B�;�m�`�2 �k�X�R�, �U���V �.�B���;�`���K �Q�7 ���H�H �b�2�M�b�Q�`�b ���H�Q�M�; �i�?�2 �?���H�H�r���v �m�b�2�/ �7�Q�` �i�2�b�i�B�M�;�X �U�#�V ���M �2�t���K�T�H�2 �Q�7
���M ���+�+�2�H�2�`���i�B�Q�M �?�B�b�i�Q�`�v �7�`�Q�K �� �b�B�M�;�H�2 �i�`�B���H �r�B�i�? ���H�H �b�i�2�T�b �/�2�i�2�+�i�2�/�X �h�?�2 �i�`�B���H �+�Q�K�2�b �7�`�Q�K �i�?�2
�b�2�M�b�Q�` �K���`�F�2�/ �B�M �#�H�m�2 �B�M �U���V�X

�a�B�M�+�2 �2���+�? �T���`�i�B�+�B�T���M�i �b�i���`�i�2�/ �r�B�i�? �i�?�2�B�` �/�Q�K�B�M���M�i �7�Q�Q�i�- �2���+�? �?�2�2�H�@�b�i�`�B�F�2 �+���M �#�2 �B�/�2�M�i�B�7�B�2�/ ���b
�� �H�2�7�i �Q�` �� �`�B�;�?�i �7�Q�Q�i �B�K�T���+�i�X

�6�B�;�m�`�2 �k�X�k�, ���M �2�t���K�T�H�2 �Q�7 ���M ���+�+�2�H�2�`���i�B�Q�M �K�2���b�m�`�2�K�2�M�i �+�Q�M�i���B�M�B�M�; �i�r�Q �b�i�2�T�b�- �i�?�2 �+�Q�`�`�2�@
�b�T�Q�M�/�B�M�; �b�B�;�M���H�@�i�Q�@�M�Q�B�b�2�@�`���i�B�Q �U�a�L�_�V�- ���M�/ �i�?�2 �/�2�i�2�+�i�2�/ �b�i�2�T �i�B�K�2�b �#���b�2�/ �Q�M �i�?�2 �T�2���F�b �B�M
�a�L�_�X



�k�X�j�X �:���B�i �S���`���K�2�i�2�`�b �7�`�Q�K �a�i�`�m�+�i�m�`���H �J�2���b�m�`�2�K�2�M�i�b �R�d

�k�X�j �:���B�i �S���`���K�2�i�2�`�b �7�`�Q�K �a�i�`�m�+�i�m�`���H �J�2���b�m�`�2�K�2�M�i�b

�k�X�j�X�R �1�7�7�2�+�i �Q�7 �M�m�K�#�2�` �Q�7 �b�2�M�b�Q�`�b

�6�B�;�m�`�2�k�X�j�b�?�Q�r�b �i�?�2 �/�B�b�i�`�B�#�m�i�B�Q�M�b �Q�7 �b�i�2�T �B�M�i�2�`�p���H�b �U�i�B�K�2 �#�2�i�r�2�2�M �� �b�i�2�T ���M�/ �i�?�2 �7�Q�H�H�Q�r�B�M�;
�b�i�2�T�V �7�Q�` �i�r�Q �/�B�7�7�2�`�2�M�i �T���`�i�B�+�B�T���M�i�b�, �S���`�i�B�+�B�T���M�i �R�k �r���b �� �i���H�H �K���H�2 �r�?�Q �r���b �r���H�F�B�M�; ���i ��
�#�`�B�b�F �T���+�2�- �r�?�B�H�2 �S���`�i�B�+�B�T���M�i �R�e �r���b �� �b�?�Q�`�i �7�2�K���H�2 �r�?�Q �r���b �i�`���p�2�H�B�M�; ���i �� �r���H�F�B�M�; �T���+�2�X
�h�?�2�b�2 �i�r�Q �+���b�2�b �r�2�`�2 �+�?�Q�b�2�M �#�2�+���m�b�2 �i�?�2 �b�i�2�T�b �B�M �i�?�2 �i�`�B���H �7�Q�` �S���`�i�B�+�B�T���M�i �R�k �+�`�2���i�2�/ �� �?�B�;�?�2�`
�K���;�M�B�i�m�/�2 �Q�7 ���+�+�2�H�2�`���i�B�Q�M �U�/�m�2 �i�Q �T���`�i�B�+�B�T���M�i �?�2�B�;�?�i�- �r�2�B�;�?�i�- ���M�/ �b�T�2�2�/�V�- �r�?�B�H�2 �i�?�2 �i�`�B���H �7�Q�`
�S���`�i�B�+�B�T���M�i �R�e �?���/ �H�2�b�b ���+�+�2�H�2�`���i�B�Q�M �K���;�M�B�i�m�/�2�X �*�Q�K�T���`�B�M�; �K�2�i�?�Q�/�b �7�Q�` �#�Q�i�? �Q�7 �i�?�2�b�2 �+���b�2�b
�r�B�H�H �2�M�b�m�`�2 �i�?���i �i�?�2 �b�i�2�T �/�2�i�2�+�i�B�Q�M �K�2�i�?�Q�/ �r�Q�`�F�b �7�Q�` �i�`�B���H�b �r�B�i�? �?�B�;�? ���M�/ �H�Q�r �b�B�;�M���H�@�i�Q�@�M�Q�B�b�2�@
�`���i�B�Q�b�X �6�Q�` �2���+�? �T���`�i�B�+�B�T���M�i�- ���H�H �i�?�`�2�2 ���T�T�`�Q���+�?�2�b �r�2�`�2 �m�b�2�/ �i�Q �7�B�M�/ �i�?�2 �/�B�b�i�`�B�#�m�i�B�Q�M �Q�7 �b�i�2�T
�B�M�i�2�`�p���H�b �Q�p�2�` �i�?�2 �7�m�H�H �i�`�B���H �/���i�� ���M�/ �i�?�2 �?���H�7 �i�`�B���H �/���i���X

���b �6�B�;�m�`�2�k�X�j�b�?�Q�r�b�- �r�?�2�M �i�?�2 �r�?�Q�H�2 �i�`�B���H �r���b �m�b�2�/ �i�?�2�`�2 �B�b �� �H���`�;�2�` �b�T�`�2���/ �U�b�i���M�/���`�/
�/�2�p�B���i�B�Q�M�b �Q�7 �y�X�y�9�3�b�- �y�X�y�j�N�b�- �y�X�y�j�9�b �7�Q�` �S���`�i�B�+�B�T���M�i �R�k �7�Q�` �2���+�? �K�2�i�?�Q�/�V �+�Q�K�T���`�2�/ �i�Q �i�?�2
�r�?�2�M �i�?�2 �K�B�/�/�H�2 �?���H�7 �Q�7 �i�?�2 �i�`�B���H �r���b �m�b�2�/ �U�y�X�y�R�j�b�- �y�X�y�k�8�b�- �y�X�y�R�8�b �7�Q�` �i�?�2 �b���K�2 �i�`�B���H�b�V�X �h�?�2
�b�i���M�/���`�/ �/�2�p�B���i�B�Q�M �Q�7 �i�?�2 �?���H�7 �i�`�B���H �B�b �H�2�b�b �i�?���M �i�?�2 �7�m�H�H �i�`���B�H �#�2�+���m�b�2 �i�?�2 �/���i�� ���`�i�B�7���+�i�b
�`�2�b�m�H�i�B�M�; �7�`�Q�K �b�i���`�i�B�M�; �Q�` �2�M�/�B�M�; �i�?�2 �i�`�B���H ���`�2 ���p�Q�B�/�2�/�X �h�?�2 �p���`�B���i�B�Q�M �Q�7 �i�?�2 �b�i�2�T �B�M�i�2�`�p���H
�2�b�i�B�K���i�2�b �#���b�2�/ �Q�M �?���H�7 �B�M�i�2�`�p���H �B�b �?�B�;�?�2�` �r�?�2�M �/���i�� �7�`�Q�K ���H�H �R�d �b�2�M�b�Q�`�b �B�b �+�Q�M�b�B�/�2�`�2�/ ���b �B�i
�B�M�+�H�m�/�2�/ �2�b�i�B�K���i�2�b �7�`�Q�K �b�2�M�b�Q�` �7���`�i�?�2�` ���r���v �r�B�i�? ���+�+�2�H�2�`�Q�K�2�i�2�` �b�B�;�M���H�b �+�Q�M�i���B�M�B�M�; �?�B�;�?�2�`
�M�Q�B�b�2�X �q�B�i�? �/���i�� �7�`�Q�K �i�?�2 �?���H�7 �i�`�B���H�- �i�?�2�`�2 �B�b �M�Q �b�B�;�M�B�7�B�+���M�i �/�B�7�7�2�`�2�M�+�2 �B�M �2�b�i�B�K���i�B�M�; �b�i�2�T�@
�B�M�i�2�`�p���H �p���H�m�2�b �7�`�Q�K �i�?�2 �b�B�M�;�H�2 �b�2�M�b�Q�` �U���T�T�`�Q���+�? �B�V ���M�/ �i�?�2 �/���i�� �T�m�i �i�Q�;�2�i�?�2�` �#�v �+�?�Q�Q�b�B�M�;
�i�?�2 �#�2�b�i �b�2�M�b�Q�` �7�Q�` �2���+�? �b�i�2�T �U���T�T�`�Q���+�? �B�B�B�V�X

�l�b�B�M�; �i�?�2�b�2 �Q�#�b�2�`�p���i�B�Q�M�b �B�i �B�b �+�H�2���` �i�?���i �B�M �i�?�B�b ���T�T�H�B�+���i�B�Q�M �Q�M�H�v �Q�M�2 �b�2�M�b�Q�` �B�b �M�2�2�/�2�/ �Q�p�2�`
�i�?�2 �+�Q�m�`�b�2 �Q�7 �i�?�2 �K�B�/�/�H�2 �?���H�7 �Q�7 �i�?�2 �i�`�B���H�X �l�b�B�M�; �Q�M�H�v �Q�M�2 �b�2�M�b�Q�` �B�b ���H�b�Q �i�?�2 �b�B�K�T�H�2�b�i �+���b�2�-
���M�/ �2���b�B�2�b�i �i�Q �B�K�T�H�2�K�2�M�i�X �h�?�2�`�2�7�Q�`�2�- ���T�T�`�Q���+�? �B �r���b �+�?�Q�b�2�M �i�Q �`�2�T�Q�`�i ���H�H �b�i���i�B�b�i�B�+�b �Q�M �b�i�2�T
�B�M�i�2�`�p���H �Q�` �b�i�`�B�/�2 �+�v�+�H�2 �i�B�K�2 �B�M �i�?�B�b �r�Q�`�F�X �A�i �b�?�Q�m�H�/ �#�2 �M�Q�i�2�/ �i�?���i �i�?�2 �/�v�M���K�B�+�b �Q�7 �i�?�2 �7�H�Q�Q�`
�Q�M �r�?�B�+�? �i�?�2 �b�2�M�b�Q�` �B�b �B�M�b�i���H�H�2�/ �r�B�H�H �?���p�2 ���M �2�7�7�2�+�i �Q�M �?�Q�r �7���` ���r���v �7�`�Q�K �i�?���i �b�2�M�b�Q�` �B�i �+���M
���+�+�m�`���i�2�H�v �/�2�i�2�+�i �� �7�Q�Q�i�b�i�2�T�X �A�M �i�?�B�b �+���b�2�- �Q�M�2 �b�2�M�b�Q�` �r���b �m�b�2�/ �B�M �i�?�2 �K�B�/�/�H�2 �Q�7 �� �b�T���M �Q�7
���#�Q�m�i �8�y �7�2�2�i�X �6�m�`�i�?�2�` �K�Q�/�2�H�B�M�; ���M�/ �i�2�b�i�B�M�; �r�Q�m�H�/ �#�2 �M�2�2�/�2�/ �i�Q �2�t�i�`���T�Q�H���i�2 �i�?�2�b�2 �`�2�b�m�H�i�b �i�Q
�Q�i�?�2�` �b�m�`�7���+�2�b�X



�R�3 �*�?���T�i�2�` �k�X �:���B�i ���M���H�v�b�B�b �p�B�� �l�M�/�2�`�7�H�Q�Q�` ���+�+�2�H�2�`�Q�K�2�i�2�`�b

�6�B�;�m�`�2 �k�X�j�, �a�i�2�T �B�M�i�2�`�p���H�b �7�Q�` �Q�M�2 �i�`�B���H �2���+�? �Q�7 �S���`�i�B�+�B�T���M�i �R�k �U�H�2�7�i�V ���M�/ �S���`�i�B�+�B�T���M�i �R�e
�U�`�B�;�?�i�V�X �U���V ���M�/ �U�#�V �+�Q�`�`�2�b�T�Q�M�/ �i�Q ���T�T�`�Q���+�? �U�B�V�- �U�+�V ���M�/ �U�/�V �+�Q�`�`�2�b�T�Q�M�/ �i�Q ���T�T�`�Q���+�? �U�B�B�V�- ���M�/
�U�2�V ���M�/ �U�7�V �+�Q�`�`�2�b�T�Q�M�/ �i�Q ���T�T�`�Q���+�? �U�B�B�B�V�X �h�?�2 �/�B�b�i�`�B�#�m�i�B�Q�M�b �m�b�B�M�; �2���+�? ���T�T�`�Q���+�? ���`�2 �b�?�Q�r�M
���b �?�B�b�i�Q�;�`���K�b�- �r�?�B�H�2 �M�Q�`�K���H �T�`�Q�#���#�B�H�B�i�v �/�B�b�i�`�B�#�m�i�B�Q�M �7�B�i�b �i�Q �2���+�? �?�B�b�i�Q�;�`���K ���`�2 ���H�b�Q �b�?�Q�r�M
�7�Q�` �`�2�7�2�`�2�M�+�2�X �"�2�b�B�/�2 �2���+�? �7�B�i ���`�2 �i�?�2 �K�2���M�-� �- ���M�/ �b�i���M�/���`�/ �/�2�p�B���i�B�Q�M�-� �X

�k�X�j�X�k ���M���H�v�b�B�b �Q�7 �L�Q�`�K���H �:���B�i

�P�M�+�2 �i�?�2 �b�i�2�T�b �r�2�`�2 �H�Q�+���i�2�/�- ���H�H �;���B�i �T���`���K�2�i�2�`�b �r�2�`�2 �2�b�i�B�K���i�2�/ ���M�/ ���`�2 �i���#�m�H���i�2�/ �B�M �h���#�H�2
�k�X�k�X �h�?�2 �b�i�2�T �H�2�M�;�i�? ���M�/ �b�i�2�T �B�M�i�2�`�p���H �T���`���K�2�i�2�`�b ���`�2 �b�?�Q�r�M �B�M �6�B�;�m�`�2�k�X�9�- �r�B�i�? �7�2�K���H�2
�T���`�i�B�+�B�T���M�i�b �Q�M �i�?�2 �H�2�7�i ���M�/ �K���H�2 �T���`�i�B�+�B�T���M�i�b �Q�M �i�?�2 �`�B�;�?�i�X �h�?�2 �/���i�� �7�`�Q�K �i�?�2 �b�B�M�;�H�2 �b�2�M�b�Q�`
�U���T�T�`�Q���+�? �B�V �r���b �m�b�2�/ �i�Q �2�b�i�B�K���i�2 �i�?�2�b�2 �;���B�i �T���`���K�2�i�2�`�b �7�`�Q�K ���H�H �i�`�B���H�b�X �6�Q�` �2���+�? �T���`�i�B�+�B�T���M�i�-
�i�?�2 �b�i�2�T �B�M�i�2�`�p���H �2�b�i�B�K���i�2�b ���M�/ �i�?�2 �b�i�2�T �H�2�M�;�i�? �2�b�i�B�K���i�2�b �7�Q�` ���H�H �i�`�B���H�b �r�2�`�2 ���p�2�`���;�2�/ ���i �2���+�?
�Q�7 �i�?�2 �i�?�`�2�2 �b�T�2�2�/�b�X �h�?�2 �2�`�`�Q�` �#���`�b �7�Q�` �i�?�2 �b�i�2�T �B�M�i�2�`�p���H �2�b�i�B�K���i�2�b �`�2�T�`�2�b�2�M�i �i�?�2 �b�i���M�/���`�/
�/�2�p�B���i�B�Q�M �Q�7 �i�?�2 �/�B�b�i�`�B�#�m�i�B�Q�M�X �A�M �6�B�;�m�`�2�k�X�9�- �i�?�2 �T���`���K�2�i�2�`�b �7�Q�` �2���+�? �T���`�i�B�+�B�T���M�i ���i �2���+�?
�b�T�2�2�/ �B�b �b�?�Q�r�M �+�Q�M�M�2�+�i�2�/ �#�v �H�B�M�2�b�X �h�?�2 �b�B�x�2 �Q�7 �2���+�? �K���`�F�2�` �B�M �6�B�;�m�`�2�k�X�9�`�2�T�`�2�b�2�M�i�b �i�?�2
�?�B�;�?�2�b�i �`���i�B�Q �Q�7 �i�?�2 �b�i�2�T �b�B�;�M���H �2�M�2�`�;�v �i�Q �M�Q�B�b�2 �7�H�Q�Q�` �7�Q�` �i�?���i �T���`�i�B�+�B�T���M�i ���i �i�?���i �b�T�2�2�/�X

�6�B�;�m�`�2�k�X�8�b�?�Q�r�b �i�?�2 �+�v�+�H�2 �i�B�K�2 ���M�/ �b�i�2�T �b�B�;�M���H �2�M�2�`�;�v �7�Q�` �i�?�2 �H�2�7�i ���M�/ �`�B�;�?�i �H�2�;�b �Q�7 �S���`�i�B�+�B�T���M�i



�k�X�j�X �:���B�i �S���`���K�2�i�2�`�b �7�`�Q�K �a�i�`�m�+�i�m�`���H �J�2���b�m�`�2�K�2�M�i�b �R�N

�h���#�H�2 �k�X�k�, �_�2�b�m�H�i�b �7�Q�` �2���+�? �T���`�i�B�+�B�T���M�i ���i �2���+�? �b�T�2�2�/�X �*���/�2�M�+�2 �B�b �i�B�K�2 �#�2�i�r�2�2�M �b�i�2�T�b �B�M
�b�2�+�Q�M�/�b�- �G �B�b �i�?�2 ���p�2�`���;�2 �b�i�2�T �H�2�M�;�i�? �B�M �B�M�+�?�2�b�- ���M�/ �p �B�b �i�?�2 ���p�2�`���;�2 �p�2�H�Q�+�B�i�v �Q�7 �i�?�2 �T���`�i�B�+�B�T���M�i
�B�M �7�i�f�b�X

�q���H�F�B�M�; �"�`�B�b�F �q���H�F�B�M�; �_�m�M�M�B�M�;
�S���`�i�B�+�B�T���M�i�*���/�2�M�+�2 �U�b�V�G �U�B�M�V�p �U�7�i�f�b�V�*���/�2�M�+�2 �U�b�V�G �U�B�M�V�p �U�7�i�f�b�V�*���/�2�M�+�2 �U�b�V�G �U�B�M�V�p �U�7�i�f�b�V

�R �y�X�8�R� �y�X�y�R�k �k�d �9�X�k�8 �y�X�9�9� �y�X�y�R�d�j�R �8�X�8�j �y�X�j�e� �y�X�y�R�3�9�y �3�X�d�k
�k �y�X�e� �y�X�y�y�d �j�j �9�X�j�3 �y�X�8� �y�X�y�y�d �j�3 �8�X�3�e �y�X�9� �y�X�y�R �8�9 �R�y�X�j�e
�j �y�X�8�N� �y�X�y�k�N �k�8 �j�X�8 �y�X�9�N� �y�X�y�y�3 �j�8 �8�X�e�k �y�X�j�8� �y�X�y�y�3 �8�k �R�R�X�e�e
�9 �y�X�8�R� �y�X�y�R�k �k�e �j�X�N�3 �y�X�9�d� �y�X�y�y�3 �k�3 �9�X�3�j �y�X�j�8� �y�X�y�y�8 �j�e �3�X�R�j
�8 �y�X�9�N� �y�X�y�R �k�d �9�X�j�N �y�X�9�k� �y�X�y�y�e �j�8 �e�X�j�d �y�X�j�j� �y�X�y�y�3 �9�d �R�y�X�N�9
�e �y�X�8�3� �y�X�y�k�j �k�9 �j�X�j �y�X�9�8� �y�X�y�R �k�d �9�X�d�9 �y�X�j�8� �y�X�y�R �j�8 �d�X�d�3
�d �y�X�9�3� �y�X�y�R�R�j�y �9�X�N�3 �y�X�9�k� �y�X�y�R�R�j�9 �e�X�e�3 �y�X�j�e� �y�X�y�R�k �9�N �R�y�X�9�k
�3 �y�X�8�R� �y�X�y�R�k �j�y �9�X�e�k �y�X�9�9� �y�X�y�R�R�j�j �8�X�N�d �y�X�j�e� �y�X�y�R�k �9�e �R�y�X�y�9
�R�y �y�X�8�9� �y�X�y�R�d�k�k �j�X�j�9 �y�X�9� �y�X�y�y�3 �j�k �e�X�k�e �y�X�j�j� �y�X�y�R�k �9�y �N�X�j�R
�R�R �y�X�9�3� �y�X�y�R�j �k�j �j�X�3�d �y�X�9�k� �y�X�y�R�R�k�d �8�X�R�8 �y�X�j�R� �y�X�y�R�j �j�k �3�X�k�R
�R�k �y�X�8�j� �y�X�y�R�k �j�j �9�X�N �y�X�9�e� �y�X�y�R�R�j�3 �e�X�9�3 �y�X�j�d� �y�X�y�y�8 �e�j �R�k�X�d�R
�R�j �y�X�8�R� �y�X�y�R�9�k�e �9�X�y�N �y�X�9�e� �y�X�y�R�k �j�y �8�X�k�k �y�X�j�e� �y�X�y�R�k �8�y �R�y�X�8�e
�R�9 �y�X�8�k� �y�X�y�R�R�k�d �9�X�k�9 �y�X�9�j� �y�X�y�R�R�j�R �8�X�d�9 �y�X�j�N� �y�X�y�R�j �9�8 �3�X�e�N
�R�8 �y�X�8�R� �y�X�y�R�k �k�9 �j�X�d�k �y�X�9�R� �y�X�y�R�k �k�d �8�X�R�8 �y�X�j�R� �y�X�y�R�R�j�k �3�X�k�j
�R�e �y�X�9�3� �y�X�y�R �k�d �9�X�9�8 �y�X�j�d� �y�X�y�y�3 �k�N �e�X�k�3 �y�X�j�k� �y�X�y�y�8 �j�j �3�X�y�k
�R�3 �y�X�8�k� �y�X�y�R�8�j�y �9�X�9�e �y�X�9�3� �y�X�y�R�R�j�j �8�X�j�8 �y�X�j�8� �y�X�y�R�k �j�8 �d�X�3�8
�R�N �y�X�8�8� �y�X�y�k�e �k�e �j�X�d�3 �y�X�9�8� �y�X�y�R�d�j�R �8�X�8�N �y�X�j�e� �y�X�y�R�3�8�R �R�R�X�y�j

�R�k ���M�/ �R�e�X �h�?�2 �+�v�+�H�2 �i�B�K�2 ���M�/ �b�i�2�T �b�B�;�M���H �2�M�2�`�;�v �r�2�`�2 �+���H�+�m�H���i�2�/ �7�Q�` ���H�H �b�T�2�2�/�b�- ���M�/ �i�?�2
�K�2���M �2�b�i�B�K���i�2�b ���M�/ �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �b�i���M�/���`�/ �/�2�p�B���i�B�Q�M�b ���`�2 �T�`�2�b�2�M�i�2�/ ���H�Q�M�; �r�B�i�? �i�?�2
�7�B�i�i�2�/ �/�B�b�i�`�B�#�m�i�B�Q�M�b�X �6�B�;�m�`�2�k�X�8�U���V ���M�/ �U�+�V �p�B�b�m���H�H�v �+�Q�K�T���`�2�b �i�?�2 �+�v�+�H�2 �i�B�K�2 �2�b�i�B�K���i�2�b ���M�/
�b�T�`�2���/ �7�Q�` �i�?�2 �H�2�7�i ���M�/ �i�?�2 �`�B�;�?�i �7�2�2�i�X ���/�/�B�i�B�Q�M���H�H�v�- �i�Q �[�m���M�i�B�i���i�B�p�2�H�v �K�Q�M�B�i�Q�` �i�?�2 ���+�+�2�H�2�`���i�B�Q�M
�b�B�;�M���H�b �;�2�M�2�`���i�2�/ �/�m�2 �i�Q �i�?�2 �7�Q�`�+�2 �Q�7 �i�?�2 �b�i�2�T �B�K�T���+�i�b�- �6�B�;�m�`�2�k�X�8�U�#�V ���M�/ �U�/�V �+�Q�K�T���`�2�b �i�?�2
�`�2�b�m�H�i�B�M�; �`���i�B�Q �Q�7 �i�?�2 �b�B�;�M���H �2�M�2�`�;�v �i�Q �M�Q�B�b�2 �7�H�Q�Q�` �7�Q�` �i�?�2 �H�2�7�i ���M�/ �i�?�2 �`�B�;�?�i �7�2�2�i�X

�h�?�2 �/�B�b�i�`�B�#�m�i�B�Q�M�b �7�Q�` �+�v�+�H�2 �i�B�K�2�b �r�2�`�2 �+���H�+�m�H���i�2�/ �7�Q�` �2���+�? �7�Q�Q�i �Q�7 ���H�H �T���`�i�B�+�B�T���M�i�b ���i �2���+�?
�b�T�2�2�/�X �� �i�r�Q�@�b���K�T�H�2 �i�@�i�2�b�i �r���b �+���`�`�B�2�/ �Q�m�i �i�Q �+�Q�K�T���`�2 �i�?�2 �H�2�7�i ���M�/ �`�B�;�?�i �7�Q�Q�i ���i �2���+�?
�+�Q�K�#�B�M���i�B�Q�M�X �h�?�2 �M�m�H�H �?�v�T�Q�i�?�2�b�B�b �r���b �i�?���i �i�?�2 �i�r�Q �/�B�b�i�`�B�#�m�i�B�Q�M�b �?���/ �2�[�m���H �K�2���M�b ���M�/
�p���`�B���M�+�2�b�X �h�?�2 �`�2�b�m�H�i�b �Q�7 ���H�H �+�v�+�H�2 �i�B�K�2 �/�B�b�i�`�B�#�m�i�B�Q�M�b ���M�/ �i�r�Q�@�b���K�T�H�2 �i�@�i�2�b�i�b ���`�2 �b�?�Q�r�M �B�M
�h���#�H�2�k�X�j�X

���b �b�2�2�M �B�M �6�B�;�m�`�2�k�X�9�- ���b �2���+�? �T���`�i�B�+�B�T���M�i �i�`���p�2�H�2�/ ���i �� �7���b�i�2�` �T���+�2�- �i�?�2 �b�i�2�T �B�M�i�2�`�p���H �i�B�K�2
�r�2�M�i �/�Q�r�M ���M�/ �i�?�2 �`�2�H���i�B�p�2 �b�i�2�T �H�2�M�;�i�? �r�2�M�i �m�T ���b �2�t�T�2�+�i�2�/�X �h�?�B�b �b�?�Q�r�b �i�?���i �i�Q �;�Q �7���b�i�2�`�- ���H�H
�T���`�i�B�+�B�T���M�i�b �i�Q�Q�F �H�Q�M�;�2�` �b�i�`�B�/�2�b ���i �[�m�B�+�F�2�` �B�M�i�2�`�p���H�b �r�?�B�+�? ���;�`�2�2�b �r�B�i�? �T�`�2�p�B�Q�m�b �`�2�b�2���`�+�? �Q�M
�r���H�F�B�M�; �b�T�2�2�/ �T���i�i�2�`�M�b �B�M ���/�m�H�i�b �(�9�8�)�X ���M�Q�i�?�2�` �Q�#�b�2�`�p���i�B�Q�M �B�b �i�?���i ���b �T���`�i�B�+�B�T���M�i�b �i�`���p�2�H�2�/
�7���b�i�2�`�- �i�?�2�`�2 �r���b �K�Q�`�2 �b�B�;�M���H �2�M�2�`�;�v �B�M �i�?�2�B�` �b�i�2�T�b�c �`�2�T�`�2�b�2�M�i�2�/ ���b �i�?�2 �b�B�x�2 �Q�7 �2���+�? �K���`�F�2�`�-
�r�?�2�`�2 �H���`�;�2�` �b�B�;�M�B�7�B�2�b �K�Q�`�2 �2�M�2�`�;�v�X �h�?�B�b �B�b ���H�b�Q �2�t�T�2�+�i�2�/ ���b �K�Q�`�2 �7�Q�`�+�2 �B�b �#�2�B�M�; �B�K�T���`�i�2�/
�B�M�i�Q �i�?�2 �7�H�Q�Q�` ���b �i�?�2 �T���`�i�B�+�B�T���M�i�b ���`�2 �`�m�M�M�B�M�; ���b �+�Q�K�T���`�2�/ �i�Q �r���H�F�B�M�; �(�d�e�)�X ���H�i�?�Q�m�;�? �B�M �i�?�B�b



�k�y �*�?���T�i�2�` �k�X �:���B�i ���M���H�v�b�B�b �p�B�� �l�M�/�2�`�7�H�Q�Q�` ���+�+�2�H�2�`�Q�K�2�i�2�`�b

�h���#�H�2 �k�X�j�, �_�2�b�m�H�i�b �7�Q�` �`�B�;�?�i �+�v�+�H�2 �i�B�K�2�-cr �- ���M�/ �H�2�7�i �+�v�+�H�2 �i�B�K�2�-cl �7�Q�` ���H�H �+���b�2�b�Xp�@�p���H�m�2�b ���`�2
���H�b�Q �b�?�Q�r�M �7�`�Q�K �i�r�Q�@�b���K�T�H�2 �i�@�i�2�b�i�b �+�Q�K�T���`�B�M�; �i�?�2 �H�2�7�i ���M�/ �`�B�;�?�i �/�B�b�i�`�B�#�m�i�B�Q�M�b�X

�q���H�F�B�M�; �"�`�B�b�F �q���H�F�B�M�; �_�m�M�M�B�M�;
�S���`�i�B�+�B�T���M�i cr �U�b�V cl �U�b�V p cr �U�b�V cl �U�b�V p cr �U�b�V cl �U�b�V p

�R �R�X�y�k� �y�X�y�9�8�R�X�y�j� �y�X�y�9�e�y�X�N�8�y�X�3�3� �y�X�y�9�R�y�X�3�3� �y�X�y�j�3 �y�X�N�k�y�X�d�k� �y�X�y�9�3�y�X�d�k� �y�X�y�8�d�y�X�3�8
�k �R�X�R�N� �y�X�y�k �R�X�R�3� �y�X�y�j�d �y�X�d�R�R�X�y�R� �y�X�y�k�j �R�X�y�R� �y�X�y�k�j �y�X�3�N �y�X�3� �y�X�y�k�d �y�X�3� �y�X�y�R�3�y�X�8�e
�j �R�X�R�8� �y�X�R�R�N�R�X�R�e� �y�X�R�9�d�y�X�N�k�y�X�N�3� �y�X�y�R�9�y�X�N�3� �y�X�y�R�N�y�X�N�e�y�X�e�3� �y�X�y�R�8�y�X�e�3� �y�X�y�R�N�y�X�N�3
�9 �R�X�y�j� �y�X�y�9�9 �R�X�y�j� �y�X�y�8 �y�X�d�e �y�X�N�9� �y�X�y�k�d�y�X�N�9� �y�X�y�k�j �y�X�3�d �y�X�e�N� �y�X�y�k�9�y�X�e�N� �y�X�y�k�d�y�X�N�d
�8 �y�X�N�N� �y�X�y�9�3�y�X�N�3� �y�X�y�R�3�y�X�d�k �y�X�3�j� �y�X�y�R�e�y�X�3�j� �y�X�y�R�d�y�X�d�N�y�X�e�8� �y�X�y�k�9�y�X�e�8� �y�X�y�k�9 �y�X�N
�e �R�X�R�9� �y�X�R�k�e�R�X�R�9� �y�X�R�k�k�y�X�N�8 �y�X�N� �y�X�y�j�k �y�X�N� �y�X�y�j�d �y�X�N �y�X�e�N� �y�X�y�k�k�y�X�e�N� �y�X�y�k�9�y�X�N�3
�d �y�X�N�e� �y�X�y�k�e �y�X�N�e� �y�X�y�k �y�X�d�R�y�X�3�j� �y�X�y�R�3�y�X�3�j� �y�X�y�k �y�X�N�9�y�X�d�k� �y�X�y�R�9�y�X�d�k� �y�X�y�R�j�y�X�d�3
�3 �R�X�y�j� �y�X�y�j�N �R�X�y�9� �y�X�y�9 �y�X�d�e �y�X�3�d� �y�X�y�j�8 �y�X�3�d� �y�X�y�j �y�X�N�k�y�X�d�R� �y�X�y�k�9�y�X�d�R� �y�X�y�R�8�y�X�N�k

�R�y �R�X�y�d� �y�X�R�y�N�R�X�y�d� �y�X�y�N�e�y�X�3�R �y�X�3� �y�X�y�j�9 �y�X�3� �y�X�y�j�k �y�X�N�N�y�X�e�d� �y�X�y�9�3�y�X�e�d� �y�X�y�8�8�y�X�N�e
�R�R �y�X�N�e� �y�X�y�8�k�y�X�N�e� �y�X�y�8�e�y�X�N�R�y�X�3�j� �y�X�y�j�e �y�X�3�j� �y�X�y�j�9 �y�X�N�d�y�X�e�k� �y�X�y�9�3�y�X�e�j� �y�X�y�e�N�y�X�d�N
�R�k �R�X�y�e� �y�X�y�R�N�R�X�y�e� �y�X�y�R�d�y�X�N�k�y�X�N�R� �y�X�y�k�3�y�X�N�R� �y�X�y�R�e�y�X�e�N�y�X�d�j� �y�X�y�R�3�y�X�d�j� �y�X�y�R�3�y�X�3�R
�R�j �R�X�y�e� �y�X�y�d�k�R�X�y�8� �y�X�y�e�R�y�X�d�9 �y�X�N�j� �y�X�y�9�d�y�X�N�9� �y�X�y�9�e�y�X�d�k �y�X�d�k� �y�X�y�k �y�X�d�k� �y�X�y�j�k �y�X�d�N
�R�9 �R�X�y�j� �y�X�y�k�N�R�X�y�j� �y�X�y�k�j �y�X�e�N�y�X�3�e� �y�X�y�k�k�y�X�3�e� �y�X�y�k�R �R �y�X�d�3� �y�X�y�k�d�y�X�d�3� �y�X�y�R�d�y�X�3�9
�R�8 �R�X�y�R� �y�X�y�d�k�R�X�y�R� �y�X�y�3�e�y�X�d�9 �y�X�3�j� �y�X�y�j �y�X�3�j� �y�X�y�k�e�y�X�3�3 �y�X�e�R� �y�X�y�k�8�y�X�e�R� �y�X�y�k�k �y�X�3
�R�e �y�X�N�e� �y�X�y�j�N�y�X�N�e� �y�X�y�9�k �y�X�N �y�X�d�9� �y�X�y�k�3�y�X�d�9� �y�X�y�j�9 �y�X�d�j �y�X�e�9� �y�X�y�R�3�y�X�e�9� �y�X�y�R�d�y�X�N�k
�R�3 �R�X�y�8� �y�X�y�e�9�R�X�y�8� �y�X�y�d�e�y�X�d�N�y�X�N�e� �y�X�y�j�9 �y�X�N�e� �y�X�y�8�j �y�X�d�N�y�X�e�3� �y�X�y�9�e�y�X�e�3� �y�X�y�9�8�y�X�N�3
�R�N �R�X�R� �y�X�R�R�d�R�X�R�R� �y�X�R�R�N�y�X�3�k �y�X�3�N� �y�X�y�e�8�y�X�3�N� �y�X�y�e�e�y�X�8�3 �y�X�d�R� �y�X�y�e�8�y�X�d�R� �y�X�y�8�d �y�X�3

�b�i�m�/�v �i�?�2 �2�t�i�`���+�i�2�/ �;���B�i �T���`���K�2�i�2�`�b �r�2�`�2 �M�Q�i �+�Q�K�T���`�2�/ �i�Q ���M�Q�i�?�2�` �K�2���b�m�`�2�K�2�M�i �b�v�b�i�2�K�- �i�?�2
���;�`�2�2�K�2�M�i �r�B�i�? ���+�+�2�T�i�2�/ �i�`�2�M�/�b �7�`�Q�K �i�?�2 �H�B�i�2�`���i�m�`�2 �b�?�Q�r�b �T�`�Q�K�B�b�2 �7�Q�` �i�?�B�b �K�2�i�?�Q�/�X

�6�B�;�m�`�2 �k�X�9�, �a�i�2�T �B�M�i�2�`�p���H�b ���M�/ �`�2�H���i�B�p�2 �b�i�2�T �H�2�M�;�i�?�b �7�Q�` ���H�H �T���`�i�B�+�B�T���M�i�b�X �6�2�K���H�2�b �B�M �i�?�2 �H�2�7�i
�T�H�Q�i �U���V�- ���M�/ �K���H�2�b �B�M �i�?�2 �`�B�;�?�i �T�H�Q�i �U�#�V�X �J���`�F�2�` �b�B�x�2 �B�b �`�2�H���i�2�/ �i�Q �i�?�2 �K���t�B�K�m�K �2�M�2�`�;�v �B�M ��
�b�i�2�T �7�`�Q�K �2���+�? �T���`�i�B�+�B�T���M�i�X

�� �T�Q�r�2�`�7�m�H �Q�T�T�Q�`�i�m�M�B�i�v �T�`�Q�p�B�/�2�/ �#�v �i�?�B�b �K�2�i�?�Q�/ �B�b �i�?�2 ���#�B�H�B�i�v �i�Q �[�m���M�i�B�i���i�B�p�2�H�v �+�Q�K�T���`�2
�;���B�i �T���`���K�2�i�2�`�b �7�Q�` �2���+�? �H�2�;�X �>���p�B�M�; �i�`�B���H�b �+�Q�M�i���B�M�B�M�; �k�y �Q�` �K�Q�`�2 �b�i�2�T�b ���H�H�Q�r�2�/ �+�Q�K�T���`�B�b�Q�M�b
�#�2�i�r�2�2�M �H�2�;�b �i�Q �#�2 �+���`�`�B�2�/ �Q�m�i �[�m�B�+�F�H�v�X �A�M �� �?�2���H�i�?�v �T���`�i�B�+�B�T���M�i�- �B�i �r�Q�m�H�/ �#�2 �2�t�T�2�+�i�2�/ �i�?���i
�i�?�2�`�2 �b�?�Q�m�H�/ �#�2 �M�Q �/�B�7�7�2�`�2�M�+�2 �B�M �i�?�2 �i�B�K�2 �#�2�i�r�2�2�M �+�Q�M�b�2�+�m�i�B�p�2 �`�B�;�?�i �7�Q�Q�i �b�i�2�T�b �Q�` �+�Q�M�b�2�+�m�i�B�p�2
�H�2�7�i �7�Q�Q�i �b�i�2�T�b �U�+�v�+�H�2 �i�B�K�2�V �(�k�R�)�X �h�?�2 �+�v�+�H�2 �i�B�K�2 �/�B�b�i�`�B�#�m�i�B�Q�M�b �T�`�2�b�2�M�i�2�/ �B�M �6�B�;�m�`�2�k�X�8�7�Q�` �2���+�?



�k�X�j�X �:���B�i �S���`���K�2�i�2�`�b �7�`�Q�K �a�i�`�m�+�i�m�`���H �J�2���b�m�`�2�K�2�M�i�b �k�R

�7�Q�Q�i �?���p�2 �2�[�m�B�p���H�2�M�i �K�2���M�b �/�Q�r�M �i�Q �i�?�2 �?�m�M�/�`�2�/�i�? �Q�7 �� �b�2�+�Q�M�/ �7�Q�` ���H�H �b�T�2�2�/�b�X �h�?�2 �b�i���M�/���`�/
�/�2�p�B���i�B�Q�M�b ���`�2 ���H�b�Q �p�2�`�v �b�B�K�B�H���` �#�2�i�r�2�2�M �2���+�? �7�Q�Q�i �7�Q�` ���H�H �+���b�2�b�X �6�m�`�i�?�2�`�K�Q�`�2�- �Q�m�i �Q�7 ���H�H �8�k
�+�Q�K�#�B�M���i�B�Q�M�b �Q�7 �T���`�i�B�+�B�T���M�i ���M�/ �b�T�2�2�/�- �i�?�2 �H�Q�r�2�b�i �T�@�p���H�m�2 �7�`�Q�K �i�?�2 �i�r�Q�@�b���K�T�H�2 �i�@�i�2�b�i�b �r���b
�Q�p�2�` �y�X�8�X �h�?�2�`�2�7�Q�`�2�- �i�?�2 �M�m�H�H �?�v�T�Q�i�?�2�b�B�b �B�b �M�2�p�2�` �`�2�D�2�+�i�2�/ �m�M�H�2�b�b �� �p�2�`�v �?�B�;�? �i�?�`�2�b�?�Q�H�/ �B�b
�+�?�Q�b�2�M�X �a�B�M�+�2 �i�?�2 �M�m�H�H �?�v�T�Q�i�?�2�b�B�b �r���b �i�?���i �i�?�2 �i�r�Q �/�B�b�i�`�B�#�m�i�B�Q�M�b �?���p�2 �i�?�2 �b���K�2 �K�2���M ���M�/
�p���`�B���M�+�2�- �i�?�B�b �K�2���M�b �i�?���i �i�?�2�`�2 �B�b �M�Q �b�i���i�B�b�i�B�+���H�H�v �b�B�;�M�B�7�B�+���M�i �/�B�7�7�2�`�2�M�+�2 �#�2�i�r�2�2�M �i�?�2 �+�v�+�H�2
�i�B�K�2�b �7�Q�` �i�?�2 �H�2�7�i ���M�/ �`�B�;�?�i �7�Q�Q�i �Q�7 ���M�v �T���`�i�B�+�B�T���M�i�X

�a�B�K�B�H���`�H�v�- �B�i �r�Q�m�H�/ �#�2 �2�t�T�2�+�i�2�/ �i�?���i �i�?�2�`�2 �B�b �M�Q �/�B�7�7�2�`�2�M�+�2 �B�M �i�?�2 �7�Q�`�+�2�b �B�K�T���`�i�2�/ �Q�M �i�?�2 �7�H�Q�Q�`
�#�v �2���+�? �7�Q�Q�i�X �L�Q �/�B�7�7�2�`�2�M�+�2 �B�M �i�?�2 �7�Q�`�+�2�b �B�K�T���`�i�2�/ �i�`���M�b�H���i�2�b �i�Q �M�Q �/�B�7�7�2�`�2�M�+�2 �B�M �i�?�2 �b�B�;�M���H
�2�M�2�`�;�v �K�2���b�m�`�2�/ �B�M �i�?�2 �7�H�Q�Q�` ���+�+�2�H�2�`���i�B�Q�M �`�2�b�T�Q�M�b�2 �B�M�/�m�+�2�/ �#�v �2���+�? �7�Q�Q�i�X ���b �b�?�Q�r�M �B�M �6�B�;�m�`�2
�k�X�8�i�?�2�`�2 �B�b �K�Q�`�2 �b�T�`�2���/ �B�M �i�?�2 �b�i�2�T �b�B�;�M���H �2�M�2�`�;�v �/�B�b�i�`�B�#�m�i�B�Q�M�b �#�2�+���m�b�2 �B�i �B�b �b�2�M�b�B�i�B�p�2 �i�Q �i�?�2
�/�B�b�i���M�+�2 �#�2�i�r�2�2�M �i�?�2 �b�i�2�T �B�K�T���+�i ���M�/ �i�?�2 �b�2�M�b�Q�` ���b �+���M �#�2 �2�t�T�2�+�i�2�/ �/�m�2 �i�Q �i�?�2 �b�i�`�m�+�i�m�`���H
�/�v�M���K�B�+�b �Q�7 �i�?�2 �7�H�Q�Q�`�X �1�p�2�M �r�B�i�? �i�?�B�b �H�B�K�B�i���i�B�Q�M�- �i�?�2 �K�2���M �Q�7 �i�?�2 �/�B�b�i�`�B�#�m�i�B�Q�M �7�Q�` �b�i�2�T �b�B�;�M���H
�2�M�2�`�;�v �B�b �b�i�B�H�H �p�2�`�v �b�B�K�B�H���` �B�M ���H�H �+���b�2�b �#�2�i�r�2�2�M �i�?�2 �i�r�Q �7�2�2�i�X �h�?�2 �b�i���M�/���`�/ �/�2�p�B���i�B�Q�M �r���b �M�Q�i
�+�Q�M�b�B�/�2�`�2�/ �7�Q�` �b�i�2�T �2�M�2�`�;�v �#�2�+���m�b�2 �i�?�2 �/�B�b�i�`�B�#�m�i�B�Q�M�b ���`�2 �b�Q �?�2���p�B�H�v �b�F�2�r�2�/�X

�6�B�;�m�`�2 �k�X�8�, �*�Q�K�T���`�B�b�Q�M �Q�7 �+�v�+�H�2 �i�B�K�2�b ���M�/ �b�i�2�T �b�B�;�M���H �2�M�2�`�;�v �7�Q�` �S���`�i�B�+�B�T���M�i �R�k �U���- �#�V�- ���M�/
�S���`�i�B�+�B�T���M�i �R�e �U�+�- �/�V�- �`�2�b�T�2�+�i�B�p�2�H�v�X �q���H�F�B�M�; �i�`�B���H�b ���`�2 �b�?�Q�r�M �B�M �#�H�m�2�- �#�`�B�b�F �r���H�F�B�M�; �B�M �Q�`���M�;�2�-
���M�/ �`�m�M�M�B�M�; �B�M �v�2�H�H�Q�r�X �6�B�i�i�2�/ �M�Q�`�K���H �/�B�b�i�`�B�#�m�i�B�Q�M�b ���`�2 �T�H�Q�i�i�2�/ �7�Q�` �+�v�+�H�2 �i�B�K�2�b ���H�Q�M�; �r�B�i�?
�i�?�2 �K�2���M�-� �- ���M�/ �b�i���M�/���`�/ �/�2�p�B���i�B�Q�M�-� �X �6�B�i�i�2�/ �_���v�H�2�B�;�? �/�B�b�i�`�B�#�m�i�B�Q�M�b ���`�2 �T�H�Q�i�i�2�/ �7�Q�` �b�i�2�T
�2�M�2�`�;�v ���H�Q�M�; �r�B�i�? �i�?�2 �K�2���M�X



�k�k �*�?���T�i�2�` �k�X �:���B�i ���M���H�v�b�B�b �p�B�� �l�M�/�2�`�7�H�Q�Q�` ���+�+�2�H�2�`�Q�K�2�i�2�`�b

�k�X�9 �*�Q�K�T���`�B�b�Q�M �r�B�i�? �i�`���/�B�i�B�Q�M���H �;���B�i ���M���H�v�b�B�b �i�Q�Q�H�b

�h�?�2 �T�m�`�T�Q�b�2 �Q�7 �i�?�B�b �b�2�+�i�B�Q�M �B�b �i�Q �/�2�i�2�`�K�B�M�2 �B�7 �7�H�Q�Q�` �K�Q�m�M�i�2�/ ���+�+�2�H�2�`�Q�K�2�i�2�`�b ���`�2 �+���T���#�H�2 �Q�7
�+���T�i�m�`�B�M�; �K�2���M�B�M�;�7�m�H �;���B�i �/���i�� �i�?���i �B�b �+�Q�K�T���`���#�H�2 �i�Q �Q�i�?�2�` �b�i���i�2 �Q�7 �i�?�2 ���`�i �K�2���b�m�`�2�K�2�M�i
�i�2�+�?�M�B�[�m�2�b�X �A�7 ���+�+�2�H�2�`�Q�K�2�i�2�`�b ���`�2 ���#�H�2 �i�Q �+�Q�H�H�2�+�i �K�2���M�B�M�;�7�m�H �B�M�7�Q�`�K���i�B�Q�M ���#�Q�m�i ���M �B�M�/�B�p�B�/�m���H�ö�b
�;���B�i �i�?�2�M �i�?�2�v �+���M �T�Q�i�2�M�i�B���H�H�v �#�2 �B�M�b�i�`�m�K�2�M�i�2�/ �B�M �� �b�2�i�i�B�M�; �i�?���i �r�Q�m�H�/ �#�2 �H�2�b�b �B�M�p���b�B�p�2 �i�Q ��
�T���i�B�2�M�i�ö�b �2�p�2�`�v�/���v �H�B�7�2 �T���i�i�2�`�M�b�X �A�i �B�b �?�v�T�Q�i�?�2�b�B�x�2�/ �i�?���i �i�?�2�`�2 �r�B�H�H �#�2 �M�Q �b�B�;�M�B�7�B�+���M�i �/�B�7�7�2�`�2�M�+�2
�B�M �i�?�2 �i�B�K�2 �K�2���b�m�`�2�/ �#�2�i�r�2�2�M �+�Q�M�b�2�+�m�i�B�p�2 �b�i�2�T�b �#�v �7�H�Q�Q�` �K�Q�m�M�i�2�/ ���+�+�2�H�2�`�Q�K�2�i�2�`�b ���M�/ �Q�i�?�2�`
�2�b�i���#�H�B�b�?�2�/ �;���B�i ���M���H�v�b�B�b �K�2���b�m�`�2�K�2�M�i �b�v�b�i�2�K�b�X

�k�X�9�X�R �S���`�i�B�+�B�T���M�i�b

�h�?�2�`�2 �r�2�`�2 �i�?�`�2�2 �T���`�i�B�+�B�T���M�i�b �B�M �i�?�B�b �b�i�m�/�v�X �h�r�Q �T���`�i�B�+�B�T���M�i�b �r�2�`�2 �7�2�K���H�2�- �r�?�B�H�2 �Q�M�2 �r���b
�K���H�2�X ���H�H �i�?�`�2�2 �r�2�`�2 �?�2���H�i�?�v �+�Q�H�H�2�;�2 ���;�2�/ �T���`�i�B�+�B�T���M�i�b �r�B�i�? �M�Q �;���B�i ���#�M�Q�`�K���H�B�i�B�2�b�X �h�?�2
�r�2�B�;�?�i�b �Q�7 �i�?�2 �T���`�i�B�+�B�T���M�i�b �`���M�;�2�/ �7�`�Q�K �e�k�d �L �i�Q �e�3�y �L�X

�k�X�9�X�k �1�[�m�B�T�K�2�M�i ���M�/ �h�2�b�i �a�2�i�@�m�T

�h�?�`�2�2 �/�B�7�7�2�`�2�M�i �b�v�b�i�2�K�b �r�2�`�2 �m�b�2�/ �i�Q �K�2���b�m�`�2 �i�?�2 �i�B�K�2 �#�2�i�r�2�2�M �+�Q�M�b�2�+�m�i�B�p�2 �7�Q�Q�i�b�i�2�T�b �7�Q�`
�2���+�? �T���`�i�B�+�B�T���M�i�, �B�M�@�b�?�Q�2 �T�`�2�b�b�m�`�2 �b�2�M�b�Q�`�b�- �7�H�Q�Q�`�@�K�Q�m�M�i�2�/ ���+�+�2�H�2�`�Q�K�2�i�2�`�b�- ���M�/ �7�Q�`�+�2 �T�H���i�2�b�X

�h�?�2 �B�M�@�b�?�Q�2 �T�`�2�b�b�m�`�2 �b�2�M�b�Q�` �b�v�b�i�2�K �m�b�2�/ �r���b �i�?�2 �S�2�/���`�@�s �b�v�b�i�2�K �7�`�Q�K �L�Q�#�H�2 �U�a���B�M�i �S���m�H�-
�J�B�M�M�2�b�Q�i���V�X �h�?�2 �T�`�2�b�b�m�`�2 �b�2�M�b�Q�`�b �?���/ �#�2�2�M �+���H�B�#�`���i�2�/ �m�T �i�Q �e �#���`�X �6�Q�` �2���+�? �T���`�i�B�+�B�T���M�i�- �i�?�2
�+�Q�`�`�2�+�i �b�B�x�2�/ �B�M�b�Q�H�2 �r���b �T�m�i �B�M �2���+�? �b�?�Q�2�- ���M�/ ���H�H �T���`�i�B�+�B�T���M�i�b �r�Q�`�2 �i�?�2 �b���K�2 �b�i�v�H�2 �Q�7 �b�?�Q�2�,
�L�B�F�2 ���B�` �S�2�;���b�m�b �k�e�b�X �P�M�+�2 �i�?�2 �T�`�2�b�b�m�`�2 �b�2�M�b�Q�`�b �r�2�`�2 �T�m�i �B�M �2���+�? �b�?�Q�2�- �i�?�2 �b�v�b�i�2�K �r���b
�+���H�B�#�`���i�2�/ �7�Q�` �x�2�`�Q �T�`�2�b�b�m�`�2 �#�v �i�?�2 �T���`�i�B�+�B�T���M�i ���H�i�2�`�M���i�B�p�2�H�v �T�B�+�F�B�M�; �2���+�? �7�Q�Q�i �Q�7�7 �i�?�2 �;�`�Q�m�M�/�X
�6�Q�` �i�?�2 �S�2�/���` �b�v�b�i�2�K�- �/���i�� �r���b �`�2�+�Q�`�/�2�/ ���i �R�y�y �>�x�X

�6�H�Q�Q�` �K�Q�m�M�i�2�/ ���+�+�2�H�2�`�Q�K�2�i�2�`�b �r�2�`�2 ���H�b�Q �m�b�2�/ �i�Q �K�2���b�m�`�2 �i�B�K�2 �#�2�i�r�2�2�M �?�2�2�H �b�i�`�B�F�2�b�X �6�Q�m�`
�S�*�" �j�N�j�"�y�9 ���+�+�2�H�2�`�Q�K�2�i�2�`�b �U�S�*�" �S�B�2�x�Q�i�`�Q�M�B�+�b�- �.�2�T�2�r�- �L�2�r �u�Q�`�F�V �r�2�`�2 �b�2�+�m�`�2�/ �i�Q �i�?�2
�;�`�Q�m�M�/ �r�B�i�? �r���t�X �h�?�2�b�2 ���+�+�2�H�2�`�Q�K�2�i�2�`�b �?���p�2 �� �b�2�M�b�B�i�B�p�B�i�v �Q�7 ���`�Q�m�M�/ �R�y�y�y �K�o�f�;�, �2���+�? ���+�@
�+�2�H�2�`�Q�K�2�i�2�` �?���b �� �+���H�B�#�`���i�2�/ �b�2�M�b�B�i�B�p�B�i�v �K���`�F�2�/ �7�`�Q�K �i�?�2 �7���+�i�Q�`�v�X �h�?�2 �7�Q�m�` ���+�+�2�H�2�`�Q�K�2�i�2�`�b
�r�2�`�2 �T�H���+�2�/ �r�B�i�? �i�r�Q �Q�M �2���+�? �b�B�/�2 �Q�7 �i�?�2 �T���i�? �T���`�i�B�+�B�T���M�i�b �r���H�F�2�/ ���H�Q�M�;�X �h�?�2 ���+�+�2�H�2�`�Q�K�2�i�2�`�b
�r�2�`�2 �+�2�M�i�2�`�2�/ �R�3 �B�M�+�?�2�b ���`�Q�m�M�/ �i�?�2 �K�B�/�/�H�2 �Q�7 �i�?�2 �T���i�?�- ���M�/ ���+�+�2�H�2�`�Q�K�2�i�2�`�b �Q�M �i�?�2 �b���K�2 �b�B�/�2
�Q�7 �i�?�2 �T���i�? �r�2�`�2 �9�3 �B�M�+�?�2�b ���T���`�i�X �h�?�2 �i�r�Q �b�B�/�2�b �r�2�`�2 �Q�7�7�b�2�i ���H�Q�M�; �i�?�2 �/�B�`�2�+�i�B�Q�M �i�?�2 �T���`�i�B�+�B�@
�T���M�i�b �r���H�F�2�/ �#�v �k�9 �B�M�+�?�2�b�X �h�?�2 �7�Q�m�` ���+�+�2�H�2�`�Q�K�2�i�2�`�b �r�2�`�2 �+�Q�M�M�2�+�i�2�/ �i�Q �� �S�*�" �9�3�k�* �b�B�;�M���H
�+�Q�M�/�B�i�B�Q�M�2�`�- ���M�/ �i�?�2�M �i�Q �� �L���i�B�Q�M���H �A�M�b�i�`�m�K�2�M�i�b �/���i�� ���+�[�m�B�b�B�i�B�Q�M �#�Q�t �U�L���i�B�Q�M���H �A�M�b�i�`�m�K�2�M�i�b�-
���m�b�i�B�M�- �h�2�t���b�V�X �h�?�2 �b�v�b�i�2�K �r���b �b�2�i �i�Q �K�2���b�m�`�2 ���i �R�N�-�k�y�y �>�x�X

�h�?�`�2�2 ���J�h�A �U�q���i�2�`�i�Q�r�M�- �J���V �:�2�M �8 �7�Q�`�+�2 �T�H���i�2�b �r�?�B�+�? ���`�2 �e�y�y �K�K �#�v �e�y�y �K�K �r�2�`�2
�T�Q�b�B�i�B�Q�M�2�/ �B�M �� �`�Q�r �B�M �i�?�2 �H�B�M�2 �r�?�2�`�2 �T���`�i�B�+�B�T���M�i�b �r���H�F�2�/�X ���H�H �7�Q�`�+�2 �T�H���i�2�b �r�2�`�2 �x�2�`�Q�2�/ �r�B�i�?



�k�X�9�X �*�Q�K�T���`�B�b�Q�M �r�B�i�? �i�`���/�B�i�B�Q�M���H �;���B�i ���M���H�v�b�B�b �i�Q�Q�H�b �k�j

�M�Q �H�Q���/ �#�2�7�Q�`�2 �K�2���b�m�`�2�K�2�M�i�b �r�2�`�2 �i���F�2�M�X �h�?�2 �7�Q�`�+�2 �T�H���i�2�b �`�2�+�Q�`�/�2�/ �/���i�� ���i �� �b���K�T�H�B�M�;
�7�`�2�[�m�2�M�+�v �Q�7 �R�-�N�k�y �>�x�X

�k�X�9�X�j �.���i�� ���M���H�v�b�B�b

�h�?�2 ���+�+�2�H�2�`�Q�K�2�i�2�` �/���i�� �r���b ���M���H�v�x�2�/ �B�M �i�?�2 �b���K�2 �r���v ���b �Q�i�?�2�` �/���i�� �B�M �i�?�B�b �+�?���T�i�2�`�X �h�?�2
���M���H�v�b�B�b �Q�7 �i�?�2 �S�2�/���` ���M�/ �7�Q�`�+�2 �T�H���i�2 �/���i�� �7�Q�H�H�Q�r�2�/ �i�?�2 �b���K�2 �T�`�Q�+�2�b�b�- �#�m�i �r�2�`�2 �/�B�7�7�2�`�2�M�i �i�?���M
�i�?�2 ���+�+�2�H�2�`�Q�K�2�i�2�` �/���i���X �h�?�2 �`���r �/���i�� �7�Q�` �2���+�? �r���b �m�b�2�/ �i�Q �/�2�i�2�+�i �?�2�2�H �b�i�`�B�F�2�b�- �M�Q �7�B�H�i�2�`�B�M�;
�r���b �/�Q�M�2 �#�2�+���m�b�2 �i�?�2 �b�B�;�M���H�b �r�2�`�2 �+�H�2���M ���M�/ ���M�v �7�B�H�i�2�`�B�M�; �r�Q�m�H�/ �Q�#�b�+�m�`�2 �i�?�2 �?�2�2�H �b�i�`�B�F�2�X �6�Q�`
�i�?�2 �S�2�/���` �b�v�b�i�2�K�- �i�?�2 �i�Q�i���H �7�Q�`�+�2 �Q�7 �2���+�? �7�Q�Q�i �r���b �Q�m�i�T�m�i �7�`�Q�K �i�?�2 �b�Q�7�i�r���`�2�X �� �?�2�2�H �b�i�`�B�F�2 �r���b
�/�2�7�B�M�2�/ ���b �r�?�2�M �i�?�2 �7�Q�`�+�2 �Q�M �� �7�Q�Q�i �r�2�M�i �7�`�Q�K �x�2�`�Q �7�Q�`�+�2 �U�/�m�`�B�M�; �b�r�B�M�; �T�?���b�2�V �i�Q �;�`�2���i�2�` �i�?���M
�R�y �L�X �� �7�Q�`�+�2 �i�?�`�2�b�?�Q�H�/ �B�b �+�Q�K�K�Q�M�H�v ���T�T�H�B�2�/�- ���M�/ �B�M �7���+�i �B�b �#�m�B�H�i �B�M�i�Q �+�Q�K�K�2�`�+�B���H �b�Q�7�i�r���`�2�b
�b�m�+�? ���b �o�B�b�m���H�@�j�.�X �h�?�B�b �i�?�`�2�b�?�Q�H�/ �K�2�i�?�Q�/ �r���b ���H�b�Q �m�b�2�/ �7�Q�` �i�?�2 �7�Q�`�+�2 �T�H���i�2 �/���i���- �?�Q�r�2�p�2�`
�i�?�2�`�2 �r���b ���M ���/�/�B�i�B�Q�M���H �+�Q�M�+�2�`�M �7�Q�` �i�?�2 �7�Q�`�+�2 �T�H���i�2 �/���i���X �� �i�B�K�2 �#�2�i�r�2�2�M �?�2�2�H �b�i�`�B�F�2�b �/���i��
�T�Q�B�M�i �r���b �Q�M�H�v �`�2�+�Q�`�/�2�/ �r�B�i�?�B�M �� �i�`�B���H �B�7 �i�r�Q �+�Q�M�b�2�+�m�i�B�p�2 �7�Q�`�+�2 �T�H���i�2�b �b�m�`�T���b�b�2�/ �i�?�2 �i�?�`�2�b�?�Q�H�/
�r�B�i�?�Q�m�i �Q�p�2�`�H���T �7�`�Q�K ���M �B�M�+�Q�K�T�H�2�i�2 �7�Q�Q�i�b�i�2�T �Q�M �Q�M�2 �Q�` �K�Q�`�2 �7�Q�`�+�2 �T�H���i�2�b�X

�k�X�9�X�9 �_�2�b�m�H�i�b ���M�/ �.�B�b�+�m�b�b�B�Q�M

�6�B�;�m�`�2�k�X�e�b�?�Q�r�b ���M �2�t���K�T�H�2 �Q�7 �/�2�i�2�+�i�B�M�; �i�r�Q �+�Q�M�b�2�+�m�i�B�p�2 �?�2�2�H �b�i�`�B�F�2�b �m�b�B�M�; �i�?�2 �S�2�/���` ���M�/
���+�+�2�H�2�`�Q�K�2�i�2�` �/���i���X �P�M�+�2 �+�Q�M�b�2�+�m�i�B�p�2 �?�2�2�H �b�i�`�B�F�2�b �r�2�`�2 �/�2�i�2�+�i�2�/ �7�`�Q�K �� �;�B�p�2�M �K�2���b�m�`�2�K�2�M�i
�b�v�b�i�2�K�- �i�?�2 �i�B�K�2 �#�2�i�r�2�2�M �i�?�2�K �r���b �+���H�+�m�H���i�2�/�X �6�Q�` �i�?�2 �i�?�`�2�2 �T���`�i�B�+�B�T���M�i�b �i�?�2�`�2 �r���b �b�K���H�H
�/�B�7�7�2�`�2�M�+�2�b �#�2�i�r�2�2�M �i�?�2 �i�?�`�2�2 �K�2���b�m�`�2�K�2�M�i �i�2�+�?�M�B�[�m�2�b ���b �b�?�Q�r�M �B�M �6�B�;�m�`�2�k�X�d�X �S���`�i�B�+�B�T���M�i �k
�b�?�Q�r�2�/ �� �b�H�B�;�?�i�H�v �?�B�;�?�2�` �i�B�K�2 �#�2�i�r�2�2�M �?�2�2�H �b�i�`�B�F�2�b �B�M ���+�+�2�H�2�`�Q�K�2�i�2�`�b�- �?�Q�r�2�p�2�` �i�?�2 �K�2���M �r���b
�b�i�B�H�H �r�B�i�?�B�M �i�?�2 �b�i���M�/���`�/ �/�2�p�B���i�B�Q�M�b �Q�7 �i�?�2 �Q�i�?�2�` �+�Q�H�H�2�+�i�B�Q�M �i�2�+�?�M�B�[�m�2�b�X

�6�Q�` ���H�H �Q�7 �i�?�2 �T���`�i�B�+�B�T���M�i�b�- �i�?�2 �K�2���M�b �Q�7 ���H�H �i�?�`�2�2 �K�2�i�?�Q�/�b �r�2�`�2 �r�B�i�?�B�M �i�?�2 �b�i���M�/���`�/ �/�2�p�B���i�B�Q�M�b
�Q�7 �i�?�2 �Q�i�?�2�`�b�X �S���`�i�B�+�B�T���M�i �j �b�?�Q�r�2�/ �K�2���M�b �i�?���i �r�2�`�2 �M�2���`�H�v �B�/�2�M�i�B�+���H �i�Q �Q�M�2 ���M�Q�i�?�2�`�X ���+�`�Q�b�b
���H�H �Q�7 �i�?�2 �K�2�i�?�Q�/�b�- �7�Q�`�+�2 �T�H���i�2�b �b�?�Q�r�2�/ �i�?�2 �;�`�2���i�2�b�i �b�i���M�/���`�/ �/�2�p�B���i�B�Q�M�- �/�m�2 �i�Q �i�?�2 �7���+�i
�i�?���i �i�?�2�`�2 �r�2�`�2 �Q�M�H�v �j �7�Q�`�+�2 �T�H���i�2�b �B�M �� �H�B�M�2�- �b�Q �7�Q�` �b�Q�K�2 �T���`�i�B�+�B�T���M�i�b �i�B�K�B�M�; �#�2�i�r�2�2�M �?�2�2�H
�b�i�`�B�F�2�b �?���/ �7�2�r�2�` �i�?���M �R�y �i�Q�i���H �/���i�� �T�Q�B�M�i�b�X �a�2�p�2�`���H �i�B�K�2�b ���b �r�2�H�H�- �7�Q�`�+�2 �T�H���i�2 �/���i�� �?���/ �i�Q �;�Q
�m�M�m�b�2�/�- ���b �i�?�2�`�2 �r�2�`�2 �B�M�b�i���M�+�2�b �Q�7 �� �7�Q�Q�i�b�i�2�T �Q�p�2�`�H���T�T�B�M�; �T�H���i�2�b�X �S�2�/���` �T�`�Q�p�2�/ �i�Q �#�2 �� �p�2�`�v
�`�2�H�B���#�H�2 ���M�/ �+�Q�M�b�B�b�i�2�M�i �K�2�i�?�Q�/ �7�Q�` �/�2�i�2�+�i�B�M�; �?�2�2�H �b�i�`�B�F�2�b �r�B�i�? �p�2�`�v �H�B�i�i�H�2 �7�H�m�+�i�m���i�B�Q�M �B�M �i�?�2
�K�2���b�m�`�2�/ �i�B�K�2 �#�2�i�r�2�2�M �?�2�2�H �b�i�`�B�F�2�b�- �r�?�B�+�? �r���b �2�t�T�2�+�i�2�/ �b�B�M�+�2 �i�?�2 �S�2�/���` �b�v�b�i�2�K �?���b �#�2�2�M
�b�?�Q�r�M �i�Q �#�2 �`�2�T�2���i���#�H�2 �(�N�k�)�X �A�M �b�Q�K�2 �B�M�b�i���M�+�2�b�- �i�?�2 �b�i���M�/���`�/ �/�2�p�B���i�B�Q�M �7�Q�` �i�B�K�2 �#�2�i�r�2�2�M �?�2�2�H
�b�i�`�B�F�2�b �7�Q�` ���+�+�2�H�2�`�Q�K�2�i�2�`�b �r���b �H�2�b�b �i�?���M �i�?���i �Q�7 �S�2�/���` �r�?�B�H�2 �i�?�2�B�` ���p�2�`���;�2�b �r�2�`�2 �+�Q�K�T���`���#�H�2�X
�6�m�i�m�`�2 �7���H�H �T���i�B�2�M�i�b �b�?�Q�r�2�/ �p���`�B���#�B�H�B�i�v �B�M �b�i���M�+�2 �i�B�K�2�b �Q�7 �j�y �K�b �(�8�y�)�- �r�?�B�+�? �B�b �H�2�b�b �i�?���M �i�?�2
�b�i���M�/���`�/ �/�2�p�B���i�B�Q�M�b �7�Q�` �i�B�K�2 �#�2�i�r�2�2�M �?�2�2�H �b�i�`�B�F�2�b �7�Q�` ���H�H �K�2���b�m�`�2�K�2�M�i �b�v�b�i�2�K�b �B�M �i�?�B�b �r�Q�`�F�X
�q�B�i�? �b�i���M�+�2 �i�B�K�2 �#�2�B�M�; �/�Q�m�#�H�2 �i�?�2 �i�B�K�2 �Q�7 �?�2�2�H �b�i�`�B�F�2�b�- �B�i �+���M �#�2 ���b�b�m�K�2�/ �i�?�2 �b�i���M�+�2 �i�B�K�2
�p���`�B���#�B�H�B�i�v �r�Q�m�H�/ �#�2 �H���`�;�2�` �i�?���M �i�?�2 �i�B�K�2 �#�2�i�r�2�2�M �?�2�2�H �b�i�`�B�F�2�b�- �#�m�i �M�Q�i �Q�`�/�2�`�b �Q�7 �K���;�M�B�i�m�/�2�X
�h�?�B�b �;�B�p�2�b �+�Q�M�7�B�/�2�M�+�2 �i�?���i ���+�+�2�H�2�`�Q�K�2�i�2�`�b �r�Q�m�H�/ �#�2 ���#�H�2 �i�Q �/�2�i�2�+�i �p���`�B���#�B�H�B�i�v �B�M �b�i���M�+�2 �i�B�K�2�b



�k�9 �*�?���T�i�2�` �k�X �:���B�i ���M���H�v�b�B�b �p�B�� �l�M�/�2�`�7�H�Q�Q�` ���+�+�2�H�2�`�Q�K�2�i�2�`�b

�6�B�;�m�`�2 �k�X�e�, �1�t���K�T�H�2�b �Q�7 �/�2�i�2�+�i�B�M�; �i�?�2 �?�2�2�H �b�i�`�B�F�2�b �Q�7 �i�r�Q �+�Q�M�b�2�+�m�i�B�p�2 �b�i�2�T�b �r�B�i�? �U�i�Q�T�V �S�2�/���`�-
���M�/ �U�#�Q�i�i�Q�K�V ���+�+�2�H�2�`�Q�K�2�i�2�`�b�X �1���+�? �/�2�i�2�+�i�2�/ �?�2�2�H �b�i�`�B�F�2 �B�b �b�?�Q�r�M �r�B�i�? �� �Y�X

�6�B�;�m�`�2 �k�X�d�, �h�B�K�2 �#�2�i�r�2�2�M �?�2�2�H �b�i�`�B�F�2�b �7�Q�` �i�?�`�2�2 �/�B�7�7�2�`�2�M�i �T���`�i�B�+�B�T���M�i�b �m�b�B�M�; �i�?�`�2�2 �/�B�7�7�2�`�2�M�i
�K�2���b�m�`�2�K�2�M�i �i�2�+�?�M�B�[�m�2�b�X �h�?�2 �K�2���M �B�b �b�?�Q�r�M ���b �i�?�2 �/���`�F�2�` �#���`�- ���b �r�2�H�H ���b �Y�R �a�. ���b �i�?�2
�H�B�;�?�i�2�` �#���`�X

�;�B�p�2�M �i�?�2 �T�`�Q�T�2�` �B�K�T�H�2�K�2�M�i���i�B�Q�M �b�i�`���i�2�;�v�X

�6�H�Q�Q�` �K�Q�m�M�i�2�/ ���+�+�2�H�2�`�Q�K�2�i�2�`�b ���T�T�2���` �i�Q �#�2 �� �b�m�B�i���#�H�2 �K�2���b�m�`�2�K�2�M�i �i�2�+�?�M�Q�H�Q�;�v �i�Q �+���T�i�m�`�2



�k�X�8�X �.�B�b�+�m�b�b�B�Q�M �k�8

�K�2���M�B�M�;�7�m�H �;���B�i �T���`���K�2�i�2�`�b�X �h�?�2�v �b�?�Q�r �H�B�i�i�H�2 �i�Q �M�Q �/�B�7�7�2�`�2�M�+�2 �B�M �K�2���M �i�B�K�2 �#�2�i�r�2�2�M �?�2�2�H
�b�i�`�B�F�2�b �7�`�Q�K �Q�i�?�2�` �+�Q�K�K�Q�M �K�2���b�m�`�2�K�2�M�i �i�2�+�?�M�B�[�m�2�b ���M�/ �?���p�2 �H�2�b�b �p���`�B���#�B�H�B�i�v �B�M �b�Q�K�2 �T���`�@
�i�B�+�B�T���M�i�b�X ���+�+�2�H�2�`�Q�K�2�i�2�`�b ���H�b�Q ���T�T�2���` �i�Q �?���p�2 �K�m�+�? �2���b�B�2�` �B�K�T�H�2�K�2�M�i���i�B�Q�M �b�i�`���i�2�;�B�2�b �7�Q�`
�+�Q�b�i ���M�/ �H�Q�;�B�b�i�B�+���H �`�2���b�Q�M�B�M�; �i�?���M �S�2�/���` ���M�/ �7�Q�`�+�2 �T�H���i�2 �i�2�+�?�M�Q�H�Q�;�B�2�b�X ���+�+�2�H�2�`�Q�K�2�i�2�`�b �K���v
�2�M�+�Q�m�M�i�2�` �T�`�Q�#�H�2�K�b �7�`�Q�K �i�?�2 �2�M�p�B�`�Q�M�K�2�M�i �B�i �B�b �K�Q�M�B�i�Q�`�B�M�; �/�m�2 �i�Q �7�H�Q�Q�` �+�Q�K�T�Q�b�B�i�B�Q�M ���M�/
�2�M�p�B�`�Q�M�K�2�M�i���H �M�Q�B�b�2�- �?�Q�r�2�p�2�` �i�?�2�b�2 �+���M �#�2 �K�B�i�B�;���i�2�/ �r�B�i�? �7�B�H�i�2�`�B�M�;�X

�k�X�8 �.�B�b�+�m�b�b�B�Q�M

�h�?�2 �b�i�`�m�+�i�m�`���H �p�B�#�`���i�B�Q�M �K�2���b�m�`�2�K�2�M�i �#���b�2�/ �;���B�i ���M���H�v�b�B�b �T�`�Q�+�2�b�b �T�`�2�b�2�M�i�2�/ �r�B�H�H �M�Q�i �#�2 ���#�H�2
�i�Q �7�m�H�H�v �`�2�T�H���+�2 �i�`���/�B�i�B�Q�M���H �;���B�i ���M���H�v�b�B�b�- �M�Q�` �B�b �i�?���i �i�?�2 �;�Q���H �Q�7 �i�?�B�b �+�?���T�i�2�`�X �h�`���/�B�i�B�Q�M���H
�K�2�i�?�Q�/�b �b�m�+�? ���b �j�. �K�Q�i�B�Q�M �+���T�i�m�`�2 ���`�2 �+���T���#�H�2 �Q�7 �K�2���b�m�`�B�M�; �D�Q�B�M�i �F�B�M�2�K���i�B�+�b �r�B�i�? �b�m�#�@
�K�B�H�H�B�K�2�i�2�` ���+�+�m�`���+�v�- �r�?�B�+�? �B�b �m�M�H�B�F�2�H�v �i�Q �#�2 �b�m�`�T���b�b�2�/ �#�v ���M�v �Q�i�?�2�` �K�2�i�?�Q�/�X �>�Q�r�2�p�2�`�- �;���B�i
���M���H�v�b�B�b �B�M �B�M�b�i�`�m�K�2�M�i�2�/ �#�m�B�H�/�B�M�;�b �T�`�Q�p�B�/�2 �i�?�2 �T�Q�b�b�B�#�B�H�B�i�v �Q�7 �b�m�T�T�H�2�K�2�M�i�B�M�; �+�m�`�`�2�M�i �i�`���/�B�@
�i�B�Q�M���H �K�2�i�?�Q�/�b�X �J�Q�b�i �;���B�i ���M���H�v�b�B�b �+�m�`�`�2�M�i�H�v �i���F�B�M�; �T�H���+�2 �`�2�[�m�B�`�2�b �2�t�T�2�M�b�B�p�2 �2�[�m�B�T�K�2�M�i �B�M
�� �H���#�Q�`���i�Q�`�v �b�2�i�i�B�M�; �U�j�. �K�Q�i�B�Q�M �+���T�i�m�`�2�- �B�M �7�H�Q�Q�` �7�Q�`�+�2 �T�H���i�2�b�- �2�i�+�X�V�- �Q�` �i�?�2 �b�m�T�2�`�p�B�b�B�Q�M �Q�7
�i�`���B�M�2�/ �T�`�Q�7�2�b�b�B�Q�M���H�b ���i �� �T�?�v�b�B�+���H �i�?�2�`���T�v �Q�7�7�B�+�2�X �A�M �i�?�2 �+���b�2 �Q�7 �� �T�2�`�b�Q�M �`�2�+�Q�p�2�`�B�M�; �7�`�Q�K ��
�D�Q�B�M�i �`�2�T�H���+�2�K�2�M�i �Q�` �B�M�D�m�`�v�- �i�?�2�`�2 �B�b �M�Q �K�2�i�?�Q�/ �Q�7 �+�Q�M�i�B�M�m�Q�m�b�H�v �K�Q�M�B�i�Q�`�B�M�; �T���i�B�2�M�i�b �#�2�i�r�2�2�M
�p�B�b�B�i�b �i�Q �b�T�2�+�B���H�B�b�i�b�X �� �+�?�2���T�- �2���b�B�H�v �B�M�b�i���H�H�2�/ �b�v�b�i�2�K �b�m�+�? ���b �i�?���i �T�`�Q�T�Q�b�2�/ �B�M �i�?�B�b �+�?���T�i�2�`
�r�Q�m�H�/ �#�2 �+���T���#�H�2 �Q�7 �+�Q�M�i�B�M�m�Q�m�b�H�v �K�Q�M�B�i�Q�`�B�M�; �i�?�B�b �T���i�B�2�M�i�ö�b �`�2�+�Q�p�2�`�v �B�M �i�?�2�B�` �?�Q�K�2�X �:���B�i �T���@
�`���K�2�i�2�`�b �b�m�+�? ���b �+�v�+�H�2 �i�B�K�2 ���M�/ �b�i�2�T �2�M�2�`�;�v �+�Q�m�H�/ �#�2 �+�Q�M�i�B�M�m�Q�m�b�H�v �K�Q�M�B�i�Q�`�2�/�- ���b �r�2�H�H ���b �i�?�2
�;���B�i �b�B�;�M���i�m�`�2 �#�2�B�M�; �K�Q�M�B�i�Q�`�2�/ �i�Q �2�M�b�m�`�2 �B�i �B�b �K�Q�p�B�M�; �B�M �i�?�2 �`�B�;�?�i �/�B�`�2�+�i�B�Q�M�X ���M�Q�i�?�2�` �T�Q�b�b�B�#�H�2
�m�b�2�@�+���b�2 �7�Q�` �i�?�B�b �i�v�T�2 �Q�7 �;���B�i ���M���H�v�b�B�b �r�Q�m�H�/ �#�2 �B�M �2�H�/�2�`�H�v �+���`�2 �7���+�B�H�B�i�B�2�b�X �� �b�v�b�i�2�K �+�Q�M�i�B�M�m�@
�Q�m�b�H�v �K�Q�M�B�i�Q�`�B�M�; �i�?�2 �?�2���H�i�? �Q�7 �i�?�Q�b�2 �H�B�p�B�M�; �B�M �Q�M�2 �Q�7 �i�?�2�b�2 �7���+�B�H�B�i�B�2�b �+�Q�m�H�/ �i�`���+�F �7�Q�` �+�?���M�;�2�b
�B�M �;���B�i �T���i�i�2�`�M�b �Q�7 �B�M�/�B�p�B�/�m���H�b �r�?�B�+�? �+�Q�m�H�/ �#�2 �T�`�2�+�m�`�b�Q�`�b �7�Q�` �i�?�B�M�;�b �b�m�+�? ���b �7���H�H �H�B�F�2�H�B�?�Q�Q�/�-
�Q�` �i�v�T�2�b �Q�7 ���#�M�Q�`�K���H �;���B�i �+�Q�`�`�2�H���i�2�/ �r�B�i�? �S���`�F�B�M�b�Q�M�ö�b �U�?�v�T�Q�F�B�M�2�i�B�+ �;���B�i�V�X �A�M �i�?�2�b�2 �i�v�T�2�b
�Q�7 �+���b�2�b�- ���M ���m�i�Q�K���i�2�/ �;���B�i ���M���H�v�b�B�b �b�v�b�i�2�K �b�m�+�? ���b �i�?���i �T�`�Q�T�Q�b�2�/ �+�Q�m�H�/ �T�`�Q�p�B�/�2 �p���H�m���#�H�2
�B�M�7�Q�`�K���i�B�Q�M �i�Q �K�Q�M�B�i�Q�` �#�2�i�r�2�2�M �b�T�2�+�B���H�B�b�i �p�B�b�B�i�b �Q�` �K�Q�M�B�i�Q�` �7�Q�` �b�B�;�M�b �B�M�/�B�+���i�B�M�; �B�M�i�2�`�p�2�M�i�B�Q�M
�B�b �M�2�2�/�2�/�X

�k�X�e �*�Q�M�+�H�m�b�B�Q�M

�h�?�B�b �+�?���T�i�2�` �?���b �/�2�K�Q�M�b�i�`���i�2�/ �i�?���i �+�2�`�i���B�M �;���B�i �T���`���K�2�i�2�`�b �+���M �#�2 �2�t�i�`���+�i�2�/ �m�b�B�M�; �K�2���b�m�`�2�@
�K�2�M�i�b �7�`�Q�K �7�H�Q�Q�` �K�Q�m�M�i�2�/ ���+�+�2�H�2�`�Q�K�2�i�2�`�b�X �A�M �i�?�2 �?���H�H�r���v �r�?�B�+�? �r���b �m�b�2�/�- �� �b�B�M�;�H�2 �b�2�M�b�Q�`
�r���b ���#�H�2 �i�Q ���+�+�m�`���i�2�H�v �/�2�i�2�+�i �i�?�2 �i�B�K�2 �Q�7 �b�i�2�T �Q�+�+�m�`�`�2�M�+�2�b �Q�p�2�` ���#�Q�m�i �8�y �7�2�2�i �+�2�M�i�2�`�2�/ ���`�Q�m�M�/
�i�?�2 �b�2�M�b�Q�`�X ���7�i�2�` �/�2�i�2�+�i�B�M�; �i�?�2 �Q�+�+�m�`�`�2�M�+�2 �Q�7 �b�i�2�T�b�- �b�i�2�T �B�M�i�2�`�p���H�b�- ���p�2�`���;�2 �b�i�2�T �H�2�M�;�i�?�- ���M�/
�b�i�2�T �2�M�2�`�;�B�2�b �+���M �#�2 �2�b�i�B�K���i�2�/ �7�`�Q�K �i�?�2 ���+�+�2�H�2�`���i�B�Q�M �i�B�K�2 �b�B�;�M���H�b�X �.�B�b�i�`�B�#�m�i�B�Q�M�b �7�Q�` �i�?�2�b�2 �T���@
�`���K�2�i�2�`�b �r�2�`�2 �B�M�p�2�b�i�B�;���i�2�/�- ���M�/ �i�?�2 �p���`�B���i�B�Q�M �Q�7 �i�?�2�b�2 �T���`���K�2�i�2�`�b �#�2�i�r�2�2�M �i�?�2 �H�2�7�i ���M�/ �`�B�;�?�i
�7�Q�Q�i �r���b �+�Q�K�T���`�2�/�X ���b �2�t�T�2�+�i�2�/�- �M�Q �b�i���i�B�b�i�B�+���H�H�v �b�B�;�M�B�7�B�+���M�i �/�B�7�7�2�`�2�M�+�2 �r���b �7�Q�m�M�/ �#�2�i�r�2�2�M



�k�e �*�?���T�i�2�` �k�X �:���B�i ���M���H�v�b�B�b �p�B�� �l�M�/�2�`�7�H�Q�Q�` ���+�+�2�H�2�`�Q�K�2�i�2�`�b

�i�?�2 �+�v�+�H�2 �i�B�K�2�b �Q�7 �i�?�2 �i�r�Q �H�2�;�b�X

���H�i�?�Q�m�;�? �i�?�B�b �K�2�i�?�Q�/ �Q�7 �;���B�i ���M���H�v�b�B�b �b�?�Q�r�b �T�`�Q�K�B�b�2�- �B�i �B�b �M�Q�i �r�B�i�?�Q�m�i �B�i�b �H�B�K�B�i���i�B�Q�M�b�X �*�m�`�@
�`�2�M�i�H�v�- �Q�M�H�v �i�?�2 �?�2�2�H�@�b�i�`�B�F�2 �2�p�2�M�i �+���M �#�2 �/�2�i�2�+�i�2�/�X �h�?�2 �i�B�K�B�M�; �Q�7 �i�?�2 �i�Q�2 �Q�7�7 �2�p�2�M�i �B�b �/�B�7�7�B�+�m�H�i
�i�Q �/�B�b�i�B�M�;�m�B�b�? �B�M �i�?�2 �7�H�Q�Q�` ���+�+�2�H�2�`���i�B�Q�M �b�B�;�M���H�- �K�2���M�B�M�; �i�?���i ���i �i�?�2 �+�m�`�`�2�M�i �i�B�K�2 �i�?�B�b �K�2�i�?�Q�/
�+���M�M�Q�i �7�B�M�/ �b�i���M�+�2 �i�B�K�2 �Q�` �b�r�B�M�; �i�B�K�2�- �Q�M�H�v �i�?�2 �2�M�i�B�`�2 �i�B�K�2 �#�2�i�r�2�2�M �i�?�2 �#�2�;�B�M�M�B�M�; �Q�7 �b�i�2�T�b�X
�.�2�b�T�B�i�2 �i�?�2�b�2 �H�B�K�B�i���i�B�Q�M�b�- �i�?�2�`�2 ���`�2 �+�H�2���` ���/�p���M�i���;�2�b�X �L�2�2�/�B�M�; �Q�M�H�v �� �b�B�M�;�H�2 �b�2�M�b�Q�`�- �B�i �+���M
�#�2 �B�K�T�H�2�K�2�M�i�2�/ �B�M �� �+�Q�b�i �2�7�7�2�+�i�B�p�2 �K���M�M�2�`�X �A�i ���H�b�Q �/�Q�2�b �M�Q�i �`�2�[�m�B�`�2 ���M�v �b�T�2�+�B���H �b�2�i �m�T�- ���M�/
�i�?�2�`�2�7�Q�`�2 �+���M �#�2 �`�2���/�B�H�v �B�K�T�H�2�K�2�M�i�2�/ �Q�M ���M�v �7�H�Q�Q�`�X �A�i �B�b ���H�b�Q �M�Q�i �+�Q�M�b�i�`���B�M�2�/ �i�Q �� �b�?�Q�`�i
�/�B�b�i���M�+�2�, �i�?�B�b �r�Q�`�F �b�?�Q�r�b �� �b�B�M�;�H�2 �b�2�M�b�Q�` ���H�H�Q�r�b �i�`�B���H�b �m�T �i�Q �8�y �7�2�2�i �r�?�B�H�2 �K�Q�`�2 �b�2�M�b�Q�`�b �+�Q�m�H�/
�B�M�+�`�2���b�2 �i�?���i �/�B�b�i���M�+�2�X �G�Q�M�;�2�` �i�`�B���H�b ���H�H�Q�r �/���i�� �i�Q �#�2 �+�Q�H�H�2�+�i�2�/ �K�Q�`�2 �[�m�B�+�F�H�v �b�B�M�+�2 �i�?�2�`�2 �B�b
�H�2�b�b �i�B�K�2 �b�T�2�M�i �`�2�b�2�i�i�B�M�; ���M�/ �+�?���M�;�B�M�; �/�B�`�2�+�i�B�Q�M�b�X �*�Q�K�T���`�2�/ �i�Q �i�`���/�B�i�B�Q�M���H �K�2�i�?�Q�/�b �Q�7 �;���B�i
���M���H�v�b�B�b�- �i�?�B�b �K�2�i�?�Q�/ �`�2�[�m�B�`�2�b �K�m�+�? �H�2�b�b �/���i�� ���M���H�v�b�B�b ���M�/ �T�`�Q�+�2�b�b�B�M�; �i�B�K�2�- ���M�/ �+���M �T�`�Q�p�B�/�2
�;���B�i �T���`���K�2�i�2�`�b �r�B�i�? �b�B�K�B�H���` ���+�+�m�`���+�v�X

�6�H�Q�Q�` �K�Q�m�M�i�2�/ ���+�+�2�H�2�`�Q�K�2�i�2�`�b �T�`�2�b�2�M�i �� �M�Q�p�2�H �K�2�i�?�Q�/ �i�Q ���T�T�`�Q���+�? �;���B�i ���M���H�v�b�B�b�X �h�?�2 �+�Q�b�i
�2�7�7�2�+�i�B�p�2�M�2�b�b ���M�/ �2���b�2 �Q�7 �B�K�T�H�2�K�2�M�i���i�B�Q�M �b�?�Q�r �T�`�Q�K�B�b�2�X �P�M�+�2 �b�2�i �m�T�- �i�?�2 �b�v�b�i�2�K ���H�b�Q �`�2�[�m�B�`�2�b
�H�B�i�i�H�2 �T�Q�b�i �T�`�Q�+�2�b�b�B�M�; �Q�7 �/���i���- ���M�/ �+���M ���m�i�Q�K���i�B�+���H�H�v �;�2�M�2�`���i�2 �/�B�b�i�`�B�#�m�i�B�Q�M�b �Q�7 �;���B�i �T���`���K�2�i�2�`�b
���M�/ �+�Q�K�T���`�B�b�Q�M�b �#�2�i�r�2�2�M �7�2�2�i�X



�*�?���T�i�2�` �j

�A�M�p�2�b�i�B�;���i�B�Q�M �Q�7 ���b�b�m�K�T�i�B�Q�M�b �B�M �o�"�P�A

�h�?�B�b �+�?���T�i�2�` �T�`�Q�p�B�/�2�b ���M �2�t�T�2�`�B�K�2�M�i���H ���M�/ �i�?�2�Q�`�2�i�B�+���H �B�M�p�2�b�i�B�;���i�B�Q�M �Q�7 �i�?�`�2�2 ���b�b�m�K�T�i�B�Q�M�b
�+�Q�K�K�Q�M�H�v �K���/�2 �B�M �+�m�`�`�2�M�i �o�"�P�A ���H�;�Q�`�B�i�?�K�b�X

�j�X�R �A�M�i�`�Q�/�m�+�i�B�Q�M

�q�B�i�? �i�?�2 �`�B�b�2 �Q�7 �i�?�2 �A�M�i�2�`�M�2�i �Q�7 �h�?�B�M�;�b �U�A�Q�h�V ���M�/ �B�M�b�i�`�m�K�2�M�i�2�/ �#�m�B�H�/�B�M�;�b�- �M�2�r �i�2�+�?�M�B�[�m�2�b
�?���p�2 �#�2�2�M �T�`�Q�T�Q�b�2�/ �7�Q�` �B�M�7�2�`�`�B�M�; �B�M�7�Q�`�K���i�B�Q�M ���#�Q�m�i �#�m�B�H�/�B�M�; �Q�+�+�m�T���M�i�b �i�?�`�Q�m�;�? �b�i�`�m�+�i�m�`���H
�p�B�#�`���i�B�Q�M �K�2���b�m�`�2�K�2�M�i�b�X �a�m�+�? �i�2�+�?�M�B�[�m�2�b �r�B�H�H �#�2 �`�2�7�2�`�`�2�/ �i�Q �B�M �i�?�B�b �r�Q�`�F ���b �p�B�#�`���i�B�Q�M�@�#���b�2�/
�Q�+�+�m�T���M�i �B�M�7�2�`�2�M�+�2 �U�o�"�P�A�V ���H�;�Q�`�B�i�?�K�b�X ���b �� �T�2�`�b�Q�M �r���H�F�b �B�M �� �#�m�B�H�/�B�M�;�- �2���+�? �7�Q�Q�i�b�i�2�T
�B�K�T���+�i �;�2�M�2�`���i�2�b �2�H���b�i�B�+ �r���p�2�b�- �r�?�B�+�? �+���M �#�2 �Q�#�b�2�`�p�2�/ �#�v ���M ���`�`���v �Q�7 �b�2�M�b�Q�`�b�- ���b �b�?�Q�r�M �#�v
���M �2�t���K�T�H�2 �B�M �6�B�;�m�`�2�j�X�R�X �h�?�2 �o�"�P�A �7�B�2�H�/ �?���b �K���/�2 ���/�p���M�+�2�b �B�M �T�`�Q�+�2�b�b�B�M�; �i�?�2�b�2 �i�v�T�2�b �Q�7
�K�2���b�m�`�2�K�2�M�i�b �i�Q �/�2�i�2�+�i ���M�/ �H�Q�+���H�B�x�2 �Q�+�+�m�T���M�i�b �(�k�-�d�R�-�N�y�)�c �?�Q�r�2�p�2�`�- �T�`�Q�+�2�b�b�B�M�; ���T�T�`�Q���+�?�2�b
�?���p�2 �T�`�B�K���`�B�H�v �`�2�H�B�2�/ �Q�M �?�2�m�`�B�b�i�B�+ ���H�;�Q�`�B�i�?�K�b�- �r�?�B�+�? �K���F�2 �b�B�;�M�B�7�B�+���M�i �b�B�K�T�H�B�7�v�B�M�; ���b�b�m�K�T�i�B�Q�M�b
���#�Q�m�i �r���p�2 �T�`�Q�T���;���i�B�Q�M �B�M �7�H�Q�Q�` �b�i�`�m�+�i�m�`�2�b�X �q�?�B�H�2 �i�?�2�b�2 ���T�T�`�Q���+�?�2�b �+���M �#�2 �+���H�B�#�`���i�2�/ �i�Q �r�Q�`�F
�B�M �b�T�2�+�B�7�B�+ �b�+�2�M���`�B�Q�b�- �H���`�;�2�@�b�+���H�2 �B�K�T�H�2�K�2�M�i���i�B�Q�M �r�B�H�H �`�2�[�m�B�`�2 ���M �B�K�T�`�Q�p�2�/ �m�M�/�2�`�b�i���M�/�B�M�; �Q�7
�i�?�2 �+�Q�K�T�H�2�t�B�i�B�2�b �Q�7 �r���p�2 �T�`�Q�T���;���i�B�Q�M �B�M �7�H�Q�Q�` �b�v�b�i�2�K�b�X

�h�?�2�`�2 ���`�2 �i�?�`�2�2 �K���B�M �T�?�v�b�B�+���H �T�?�2�M�Q�K�2�M�� �i�?���i �/�Q�K�B�M���i�2 �r���p�2 �T�`�Q�T���;���i�B�Q�M �#�2�?���p�B�Q�` �B�M �7�B�M�B�i�2
�b�i�`�m�+�i�m�`�2�b�, ���i�i�2�M�m���i�B�Q�M�- �`�2�7�H�2�+�i�B�Q�M�b�- ���M�/ �/�B�b�T�2�`�b�B�Q�M�X �"�v �b�i�m�/�v�B�M�; �i�?�2 �+�m�`�`�2�M�i �H�B�i�2�`���i�m�`�2�- �i�?�2
���m�i�?�Q�`�b �7�Q�m�M�/ �i�?���i �� �H���`�;�2 �K���D�Q�`�B�i�v �Q�7 �o�"�P�A ���H�;�Q�`�B�i�?�K�b �K���F�2 ���i �H�2���b�i �Q�M�2 �Q�7 �i�?�`�2�2 �K���B�M
�b�B�K�T�H�B�7�v�B�M�; ���b�b�m�K�T�i�B�Q�M�b ���#�Q�m�i �i�?�2�b�2 �T�?�2�M�Q�K�2�M���,

���b�b�m�K�T�i�B�Q�M �R�, �a�i�2���/�v�@�b�i���i�2 �b�i���M�/�B�M�; �r���p�2 �#�2�?���p�B�Q�` �B�b �B�M�/�m�+�2�/ �#�v �7�Q�Q�i�b�i�2�T�b

���b�b�m�K�T�i�B�Q�M �k�, �6�H�Q�Q�`�b �#�2�?���p�2 �H�B�F�2 �B�M�7�B�M�B�i�2 �T�H���i�2�b �r�B�i�? �m�M�B�7�Q�`�K ���i�i�2�M�m���i�B�Q�M

���b�b�m�K�T�i�B�Q�M �j�, �.�B�b�T�2�`�b�B�Q�M �`�2�H���i�B�Q�M�b �7�Q�` �r���p�2�b ���`�2 �M�2�;�H�2�+�i�2�/ �Q�` �b�B�K�T�H�B�7�B�2�/

�1�t���K�T�H�2�b �Q�7 �2���+�? �Q�7 �i�?�2�b�2 ���b�b�m�K�T�i�B�Q�M�b �r�B�H�H �#�2 �/�B�b�+�m�b�b�2�/ �B�M �a�2�+�i�B�Q�M�j�X�k�- ���M�/ �2���+�? ���b�b�m�K�T�i�B�Q�M
�r�B�H�H �#�2 �B�M�p�2�b�i�B�;���i�2�/ �B�M�@�/�2�T�i�? �B�M �a�2�+�i�B�Q�M�b�j�X�9�@�j�X�e�`�2�b�T�2�+�i�B�p�2�H�v�X

�>�Q�r�2�p�2�`�- �B�i �+���M �#�2 �Q�#�b�2�`�p�2�/ �i�?���i �`�2���H �r���p�2 �T�`�Q�T���;���i�B�Q�M �B�M �b�i���M�/���`�/ �7�H�Q�Q�` �b�v�b�i�2�K�b �/�2�p�B���i�2�b
�b�B�;�M�B�7�B�+���M�i�H�v �7�`�Q�K �i�?�2�b�2 ���b�b�m�K�T�i�B�Q�M�b�X �h�?�B�b �B�b �B�H�H�m�b�i�`���i�2�/ �#�v �i�?�2 �7�H�Q�Q�` �p�B�#�`���i�B�Q�M�b �Q�#�b�2�`�p�2�/ �B�M

�k�d



�k�3 �*�?���T�i�2�` �j�X �A�M�p�2�b�i�B�;���i�B�Q�M �Q�7 ���b�b�m�K�T�i�B�Q�M�b �B�M �o�"�P�A

�U���V�.�B���;�`���K �Q�7 �?���H�H�r���v

�U�#�V���+�+�2�H�2�`���i�B�Q�M �K�2���b�m�`�2�K�2�M�i�b �7�`�Q�K �#�Q�i�? �b�2�M�b�Q�`�b

�U�+�V�1�p�2�M�i �M�2���` �a�2�M�b�Q�` �R �U�/�V�1�p�2�M�i �M�2���` �a�2�M�b�Q�` �k

�6�B�;�m�`�2 �j�X�R�, �6�H�Q�Q�` �p�B�#�`���i�B�Q�M �U�#�V �K�2���b�m�`�2�/ �#�v �i�r�Q �m�M�/�2�`�7�H�Q�Q�` ���+�+�2�H�2�`�Q�K�2�i�2�`�b ���b ���M �Q�+�+�m�T���M�i
�r���H�F�b �/�Q�r�M �� �?���H�H�r���v �7�`�Q�K �H�2�7�i �i�Q �`�B�;�?�i �U���V�X �h�r�Q �B�M�/�B�p�B�/�m���H �7�Q�Q�i�b�i�2�T �`�2�b�T�Q�M�b�2�b �U�+�-�/�V ���`�2
�b�?�Q�r�M �Q�7 �i�?�2�b�2 �2�p�2�M�i�b �+�Q�K�T���`�B�M�; �� �b�2�M�b�Q�` �M�2���` �i�?�2 �B�K�T���+�i ���M�/ �� �b�2�M�b�Q�` �`�Q�m�;�?�H�v �9�k �7�2�2�i ���r���v�X

�6�B�;�m�`�2�j�X�R�X �A�M �6�B�;�m�`�2�j�X�R�#�- �B�i �+���M �#�2 �b�2�2�M �i�?���i ���H�i�?�Q�m�;�? �i�?�2 ���+�+�2�H�2�`���i�B�Q�M �b�B�;�M���H �K���;�M�B�i�m�/�2
�;�2�M�2�`���H�H�v �/�2�+���v�b �r�B�i�? �7�Q�Q�i�b�i�2�T �/�B�b�i���M�+�2 �7�`�Q�K �i�?�2 �b�2�M�b�Q�`�- �i�?�2 �`���i�2 �Q�7 �/�2�+���v �K���v �M�Q�i �#�2 �m�M�B�7�Q�`�K
�U�p�B�Q�H���i�B�M�; ���b�b�m�K�T�i�B�Q�M �k�V�X �A�M �6�B�;�m�`�2�b�j�X�R�+ ���M�/�j�X�R�/�- �i�?�2 �b�?���T�2 �Q�7 �i�?�2 �p�B�#�`���i�B�Q�M �`�2�b�T�Q�M�b�2
�Q�#�b�2�`�p�2�/ �7�Q�` �i�?�2 �b���K�2 �7�Q�Q�i�b�i�2�T ���i �i�r�Q �/�B�7�7�2�`�2�M�i �H�Q�+���i�B�Q�M�b �B�b �b�B�;�M�B�7�B�+���M�i�H�v ���H�i�2�`�2�/ �#�v �`�2�7�H�2�+�i�B�Q�M�b
���M�/ �/�B�b�T�2�`�b�B�Q�M �U�p�B�Q�H���i�B�M�; ���b�b�m�K�T�i�B�Q�M �k ���M�/ �b�Q�K�2 �b�B�K�T�H�B�7�B�+���i�B�Q�M�b �m�M�/�2�` ���b�b�m�K�T�i�B�Q�M �j�V�X �h�?�2�b�2
�T�?�2�M�Q�K�2�M�� ���M�/ �Q�i�?�2�`�b �U�b�m�+�? ���b �M�Q�M�@�H�B�M�2���` �D�Q�B�M�i�b �Q�` �B�M�?�Q�K�Q�;�2�M�2�Q�m�b �K���i�2�`�B���H�b�V �+���M �T�Q�i�2�M�i�B���H�H�v
�B�M�i�`�Q�/�m�+�2 �H���`�;�2 �p���`�B���#�B�H�B�i�v �B�M�i�Q ���H�;�Q�`�B�i�?�K�b �#���b�2�/ �Q�M �b�B�K�T�H�B�7�B�2�/ �r���p�2 �T�`�Q�T���;���i�B�Q�M �#�2�?���p�B�Q�`�-
�?�2�M�+�2 �i�?�2�`�2 �B�b �� �M�2�2�/ �i�Q �m�M�/�2�`�b�i���M�/ �?�Q�r �T�?�2�M�Q�K�2�M�� �K���M�B�7�2�b�i ���M�/ �r�?�2�M ���b�b�m�K�T�i�B�Q�M�b �K���v �Q�`
�K���v �M�Q�i �#�2 �D�m�b�i�B�7�B�2�/�X �h�?�B�b �r�Q�m�H�/ �H�2���/ �i�Q �K�2�i�?�Q�/�b �i�?���i �B�K�T�`�Q�p�2 �i�?�2 �T�2�`�7�Q�`�K���M�+�2 �Q�7 �2�t�B�b�i�B�M�;
���H�;�Q�`�B�i�?�K�b�- �K���F�B�M�; �i�?�2�K �K�Q�`�2 �r�B�/�2�H�v ���T�T�H�B�+���#�H�2 ���M�/ �#�Q�Q�b�i�B�M�; �i�?�2 �T�Q�i�2�M�i�B���H �B�K�T���+�i �Q�7 �i�?�2



�j�X�k�X �*�m�`�`�2�M�i �p�B�#�`���i�B�Q�M�@�#���b�2�/ �Q�+�+�m�T���M�i �B�M�7�2�`�2�M�+�2 ���H�;�Q�`�B�i�?�K�b�k�N

�7�B�2�H�/ ���b �� �r�?�Q�H�2�X

�h�?�B�b �+�?���T�i�2�` �7�B�`�b�i �`�2�p�B�2�r�b �i�?�2 �+�m�`�`�2�M�i �H�B�i�2�`���i�m�`�2 �B�M �o�"�P�A ���H�;�Q�`�B�i�?�K�b�X �L�2�t�i�- �B�i �T�`�2�b�2�M�i�b �i�?�2
�K�2�i�?�Q�/�Q�H�Q�;�v �7�Q�` �� �b�2�`�B�2�b �Q�7 �2�t�T�2�`�B�K�2�M�i�b �r�?�B�+�? �T�`�Q�p�B�/�2 �`�2�b�m�H�i�b �7�Q�` �i�?�`�2�2 �B�M�p�2�b�i�B�;���i�B�Q�M�b�X �1���+�?
�B�M�p�2�b�i�B�;���i�B�Q�M �i���`�;�2�i�b �Q�M�2 �Q�7 �i�?�2 ���b�b�m�K�T�i�B�Q�M�b �K�2�M�i�B�Q�M�2�/ ���#�Q�p�2 ���M�/ �B�b �T�`�2�b�2�M�i�2�/ ���b ���M �B�M�/�2�@
�T�2�M�/�2�M�i �b�2�+�i�B�Q�M�X �h�?�2 �Q�#�D�2�+�i�B�p�2 �Q�7 �i�?�2�b�2 �B�M�p�2�b�i�B�;���i�B�Q�M�b �B�b �i�Q �b�m�`�p�2�v �r�?�2�`�2 �+�m�`�`�2�M�i ���b�b�m�K�T�i�B�Q�M�b
���`�2 ���+�+�2�T�i���#�H�2 ���M�/ �r�?�2�`�2 �7�m�i�m�`�2 �/�2�p�2�H�Q�T�K�2�M�i�b �+�Q�m�H�/ �#�2 �K���/�2 �i�Q �B�K�T�`�Q�p�2 �i�?�2 �;�2�M�2�`���H�B�x���i�B�Q�M
�Q�7 �i�?�2�b�2 ���H�;�Q�`�B�i�?�K�b�X �1���+�? �B�M�p�2�b�i�B�;���i�B�Q�M �b�2�+�i�B�Q�M �r�B�H�H �7�Q�H�H�Q�r �� �b�B�K�B�H���` �7�Q�`�K���i�X �6�B�`�b�i�- �i�?�2 ���b�@
�b�m�K�T�i�B�Q�M �B�b �i�2�b�i�2�/ �/�B�`�2�+�i�H�v �i�?�`�Q�m�;�? �� �p�B�#�`���i�B�Q�M �2�t�T�2�`�B�K�2�M�i �B�M �� �#�m�B�H�/�B�M�;�X �L�2�t�i�- �� �7�Q�H�H�Q�r�@�m�T
�2�t�T�2�`�B�K�2�M�i �B�b �+�Q�M�/�m�+�i�2�/ �i�Q �[�m���M�i�B�7�v �i�?�2 �m�M�/�2�`�H�v�B�M�; �T�?�v�b�B�+���H �T�?�2�M�Q�K�2�M�Q�M �Q�` �T�?�2�M�Q�K�2�M�� �B�K�@
�T���+�i�B�M�; �i�?�2 ���b�b�m�K�T�i�B�Q�M�X �h�?�B�`�/�H�v�- �� �i�?�2�Q�`�2�i�B�+���H �K�Q�/�2�H �B�b �T�`�2�b�2�M�i�2�/ �i�Q �m�M�/�2�`�b�i���M�/ �i�?�2 �Q�#�b�2�`�p�2�/
�#�2�?���p�B�Q�` ���M�/ �/�2�i�2�`�K�B�M�2 �r�?�B�+�? �T���`���K�2�i�2�`�b ���`�2 �i�?�2 �K�Q�b�i �B�M�7�H�m�2�M�i�B���H�X �6�B�M���H�H�v�- �i�?�2 �7�B�M�/�B�M�;�b ���`�2
�b�m�K�K���`�B�x�2�/ ���M�/ �i�?�2 �B�K�T�H�B�+���i�B�Q�M�b �7�Q�` �o�"�P�A ���H�;�Q�`�B�i�?�K�b ���`�2 �/�B�b�+�m�b�b�2�/�X

�j�X�k �*�m�`�`�2�M�i �p�B�#�`���i�B�Q�M�@�#���b�2�/ �Q�+�+�m�T���M�i �B�M�7�2�`�2�M�+�2 ���H�;�Q�@
�`�B�i�?�K�b

�P�M�2 �Q�7 �i�?�2 �K�Q�b�i �r�2�H�H�@�`�2�b�2���`�+�?�2�/ �i�Q�T�B�+�b �B�M �o�"�P�A �i�Q�@�/���i�2 �B�b �i�?�2 �H�Q�+���H�B�x���i�B�Q�M �Q�7 �Q�+�+�m�T���M�i�b �#���b�2�/
�Q�M �i�?�2 �T�`�Q�T���;���i�B�M�; �r���p�2�b �+�`�2���i�2�/ �#�v �i�?�2�B�` �7�Q�Q�i�b�i�2�T �B�M�T�m�i�b�X �G�Q�+���H�B�x���i�B�Q�M ���H�;�Q�`�B�i�?�K�b �m�b�2 ��
�b�T���i�B���H ���`�`���v �Q�7 �b�2�M�b�Q�`�b �i�Q �K�2���b�m�`�2 �p�B�#�`���i�B�Q�M �;�2�M�2�`���i�2�/ �#�v �� �7�Q�Q�i�b�i�2�T ���M�/ �B�M�7�2�` �i�?�2 �B�K�T���+�i
�H�Q�+���i�B�Q�M�X �h�?�2 �K���D�Q�`�B�i�v �Q�7 �H�Q�+���H�B�x���i�B�Q�M ���H�;�Q�`�B�i�?�K�b �+���M �#�2 �#�`�Q���/�H�v �+���i�2�;�Q�`�B�x�2�/ �B�M�i�Q �i�?�`�2�2
�;�`�Q�m�T�b�, �K�Q�/�2�H�@�#���b�2�/ �K�2�i�?�Q�/�b�- �2�M�2�`�;�v�@�#���b�2�/ �K�2�i�?�Q�/�b�- ���M�/ �i�B�K�2�@�Q�7�@���`�`�B�p���H �#���b�2�/ �K�2�i�?�Q�/�b�X

�J�Q�/�2�H�@�#���b�2�/ �K�2�i�?�Q�/�b �m�b�B�M�; �6�B�M�B�i�2 �1�H�2�K�2�M�i �U�6�1�V ���M���H�v�b�B�b �Q�` �K�2���b�m�`�2�/ �i�`���M�b�7�2�` �7�m�M�+�i�B�Q�M�b
�?���p�2 �#�2�2�M ���T�T�H�B�2�/ �i�Q �i�?�2 �H�Q�+���H�B�x���i�B�Q�M �T�`�Q�#�H�2�K �(�k�3�-�j�9�-�N�j�)�X �h�?�2�b�2 �K�2�i�?�Q�/�b �Q�T�2�`���i�2 �m�M�/�2�` �i�?�2
���b�b�m�K�T�i�B�Q�M �i�?���i �b�i�2���/�v�@�b�i���i�2 �#�2�?���p�B�Q�` �B�b �T�`�2�b�2�M�i�- ���M�/ �i�?�2�`�2�7�Q�`�2 �i�2�+�?�M�B�[�m�2�b �b�m�+�? ���b �K�Q�/���H �b�m�@
�T�2�`�T�Q�b�B�i�B�Q�M�- �H�B�M�2���` ���K�T�H�B�i�m�/�2 �b�+���H�B�M�;�- �Q�` �b�i�2���/�v�@�b�i���i�2 �i�2�b�i�B�M�; �K�2�i�?�Q�/�b �+���M �#�2 �m�b�2�/�X �>�Q�r�2�p�2�`�-
�H���`�;�2 ���i�i�2�M�m���i�B�Q�M �`���i�2�b �K���v �T�`�2�p�2�M�i �7�H�Q�Q�` �b�v�b�i�2�K�b �7�`�Q�K �`�2���+�?�B�M�; �b�i�2���/�v�@�b�i���i�2 �B�M �`�2�b�T�Q�M�b�2 �i�Q
�7�Q�Q�i�b�i�2�T�b�X �h�?���i �B�b�- �i�?�2 �2�M�2�`�;�v �B�b �/�B�b�b�B�T���i�2�/ �#�2�7�Q�`�2 �i�?�2 �7�H�Q�Q�` �+���M �`�2���+�? �b�i���M�/�B�M�; �r���p�2 �#�2�?���p�@
�B�Q�`�- �K�2���M�B�M�; �i�?���i �i�`���M�b�B�2�M�i �#�2�?���p�B�Q�` �/�Q�K�B�M���i�2�b �i�?�2 �`�2�b�T�Q�M�b�2�X �6�m�`�i�?�2�`�K�Q�`�2�- �b�H�B�;�?�i �+�?���M�;�2�b
�i�Q �i�?�2 �7�H�Q�Q�` �b�v�b�i�2�K �/�v�M���K�B�+�b �/�m�2 �i�Q �Q�T�2�`���i�B�Q�M���H �Q�` �2�M�p�B�`�Q�M�K�2�M�i���H �+�Q�M�/�B�i�B�Q�M�b �K���v �`�2�M�/�2�`
�+���H�B�#�`���i�2�/ �K�Q�/�2�H�b �Q�` �K�2���b�m�`�2�/ �i�`���M�b�7�2�` �7�m�M�+�i�B�Q�M�b �B�M�p���H�B�/�X

�1�M�2�`�;�v�@�#���b�2�/ ���H�;�Q�`�B�i�?�K�b �H�2�p�2�`���;�2 �i�?�2 �Q�#�b�2�`�p���i�B�Q�M �i�?���i �i�?�2 �r���p�2�b ���i�i�2�M�m���i�2 �r�B�i�? �/�B�b�i���M�+�2�-
���H�H�Q�r�B�M�; �p���`�B�Q�m�b �b�B�;�M���H �2�M�2�`�;�B�2�b �7�`�Q�K ���M ���`�`���v �Q�7 �b�2�M�b�Q�`�b �i�Q �2�b�i�B�K���i�2 �i�?�2 �H�Q�+���i�B�Q�M �Q�7 �i�?�2 �b�Q�m�`�+�2
�(�R�-�k�)�X �h�?�2�b�2 ���H�;�Q�`�B�i�?�K�b ���b�b�m�K�2 �i�?���i ���i�i�2�M�m���i�B�Q�M �i���F�2�b �b�Q�K�2 �7�Q�`�K�- �b�m�+�? ���b �2�t�T�Q�M�2�M�i�B���H �/�2�+���v
�r�B�i�? �/�B�b�i���M�+�2�- �B�M �Q�`�/�2�` �i�Q �B�M�7�2�` �i�?�2 �K�Q�b�i �H�B�F�2�H�v �b�Q�m�`�+�2 �H�Q�+���i�B�Q�M �7�Q�` �� �7�Q�Q�i�b�i�2�T�X �h�?�2�`�2�7�Q�`�2�- �i�?�2�v
���b�b�m�K�2 �m�M�B�7�Q�`�K ���i�i�2�M�m���i�B�Q�M ���b �r�Q�m�H�/ �#�2 �i�?�2 �+���b�2 �B�M ���M �B�M�7�B�M�B�i�2 �T�H���i�2�X �>�Q�r�2�p�2�`�- �r�B�i�? �b�2�M�b�Q�`�b
���i �/�B�7�7�2�`�2�M�i �/�B�b�i���M�+�2�b �7�`�Q�K �r���H�H�b�- �+�Q�H�m�K�M�b�- ���M�/ �Q�i�?�2�` �#�Q�m�M�/���`�B�2�b �r�?�B�+�? �+�`�2���i�2 �`�2�7�H�2�+�i�B�Q�M�b�-
�B�i �B�b �/�B�7�7�B�+�m�H�i �i�Q �/�2�7�B�M�2 �� �i�B�K�2 �B�M�i�2�`�p���H �Q�p�2�` �r�?�B�+�? �i�?�2 �2�M�2�`�;�v �b�?�Q�m�H�/ �#�2 �K�2���b�m�`�2�/ �i�Q �K�Q�b�i
�+�H�Q�b�2�H�v �`�2�7�H�2�+�i �ó�B�M�7�B�M�B�i�2 �T�H���i�2�ô �#�2�?���p�B�Q�`�X �6�Q�` �i�?�B�b �`�2���b�Q�M�- ���H�;�Q�`�B�i�?�K�b �Q�7 �i�?�B�b �i�v�T�2 ���H�b�Q ���b�b�m�K�2
�i�?���i �i�?�2�`�2 ���`�2 �M�Q �`�2�7�H�2�+�i�B�Q�M�b �Q�` �i�?���i �`�2�7�H�2�+�i�B�Q�M�b �+���M �#�2 �b�2�T���`���i�2�/ �7�`�Q�K �i�?�2 �B�M�+�Q�K�B�M�; �r���p�2�X



�j�y �*�?���T�i�2�` �j�X �A�M�p�2�b�i�B�;���i�B�Q�M �Q�7 ���b�b�m�K�T�i�B�Q�M�b �B�M �o�"�P�A

�h�B�K�2 �.�B�7�7�2�`�2�M�+�2 �Q�7 ���`�`�B�p���H �U�h�.�Q���V �B�b �� �+�Q�K�K�Q�M�H�v �B�K�T�H�2�K�2�M�i�2�/ �i�B�K�2�@�Q�7�@���`�`�B�p���H �#���b�2�/ �7�`���K�2�@
�r�Q�`�F �7�Q�` �H�Q�+���H�B�x���i�B�Q�M �r�?�B�+�? �+�Q�K�T���`�2�b �/�B�7�7�2�`�2�M�+�2�b �B�M �i�?�2 �i�B�K�2 �i�?���i �� �r���p�2 �`�2���+�?�2�b ���M ���`�`���v �Q�7
�b�2�M�b�Q�`�b �i�Q �H�Q�+���H�B�x�2 �i�?�2 �b�Q�m�`�+�2 �(�d�-�d�R�-�N�y�)�X �h�.�Q�� �r���b �Q�`�B�;�B�M���H�H�v �/�2�p�2�H�Q�T�2�/ �7�Q�` �M�Q�M�@�/�B�b�T�2�`�b�B�p�2
�K�2�/�B���- �b�m�+�? ���b �`���/�B�Q �r���p�2�b �B�M ���B�`�- ���M�/ �i�?�2�`�2�7�Q�`�2 �/�Q�2�b �M�Q�i �?���p�2 �� �#�m�B�H�i�@�B�M �K�2�i�?�Q�/ �i�Q ���+�+�Q�m�M�i
�7�Q�` �/�B�b�T�2�`�b�B�Q�M�X �A�M �i�?�2 �T�`�2�b�2�M�+�2 �Q�7 �/�B�b�T�2�`�b�B�Q�M�- �/�B�7�7�2�`�2�M�i �7�`�2�[�m�2�M�+�v �+�Q�K�T�Q�M�2�M�i�b �Q�7 �i�?�2 �b�B�;�M���H
�i�`���p�2�H ���i �/�B�7�7�2�`�2�M�i �b�T�2�2�/�b ���M�/ ���`�`�B�p�2 ���i �/�B�7�7�2�`�2�M�i �i�B�K�2�b�X �h�?�2�`�2�7�Q�`�2�- �B�i �B�b �/�B�7�7�B�+�m�H�i �i�Q �/�2�7�B�M�2 ��
�/�B�b�i�B�M�+�i ���`�`�B�p���H �i�B�K�2�X �J�m�H�i�B�T�H�2 �K�Q�/�B�7�B�2�/ �p�2�`�b�B�Q�M�b �Q�7 �i�?�2 �h�.�Q�� ���H�;�Q�`�B�i�?�K �?���p�2 �#�2�2�M �T�`�2�b�2�M�i�2�/
�i�Q �Q�p�2�`�+�Q�K�2 �i�?�2�b�2 �+�?���H�H�2�M�;�2�b�- �b�m�+�? ���b �B�M �(�d�) �r�?�2�`�2 �Q�M�H�v �+�Q�K�T���`�B�b�Q�M �B�b �K���/�2 �Q�M �r�?�2�i�?�2�` �i�?�2
�r���p�2 ���`�`�B�p�2�/ ���i �Q�M�2 �b�2�M�b�Q�` �#�2�7�Q�`�2 �Q�` ���7�i�2�` ���M�Q�i�?�2�` �b�2�M�b�Q�`�- ���M�/ �B�M �(�d�R�) �r�?�2�`�2 �Q�M�H�v �� �M���`�`�Q�r
�#���M�/�r�B�/�i�? �B�b �+�Q�M�b�B�/�2�`�2�/ �#�v �m�b�B�M�; �i�?�2 �r���p�2�H�2�i �i�`���M�b�7�Q�`�K �i�Q �B�b�Q�H���i�2 �7�`�2�[�m�2�M�+�B�2�b �r�B�i�? �� �+�Q�M�b�B�b�@
�i�2�M�i �T�`�Q�T���;���i�B�Q�M �b�T�2�2�/�X �>�Q�r�2�p�2�`�- �#�v �K���F�B�M�; �b�B�K�T�H�B�7�v�B�M�; ���b�b�m�K�T�i�B�Q�M�b ���#�Q�m�i �i�?�2 �/�B�b�T�2�`�b�B�Q�M
�`�2�H���i�B�Q�M �U�Q�` �B�;�M�Q�`�B�M�; �B�i�V�- �b�Q�K�2 �B�M�7�Q�`�K���i�B�Q�M �B�b �H�Q�b�i�X �6�Q�` �2�t���K�T�H�2�- �#�v �+�Q�M�b�B�/�2�`�B�M�; �Q�M�H�v �M���`�`�Q�r
�#���M�/�r�B�/�i�?�b�- ���H�H �Q�i�?�2�` �7�`�2�[�m�2�M�+�v �B�M�7�Q�`�K���i�B�Q�M �r�?�B�+�? �+�Q�m�H�/ �?�2�H�T ���p�2�`���;�2 �Q�m�i �M�Q�B�b�2 �B�b �/�B�b�+���`�/�2�/�X
�q�B�i�? �� �;�`�2���i�2�` �7�m�M�/���K�2�M�i���H �m�M�/�2�`�b�i���M�/�B�M�; �Q�7 �i�?�2 �/�B�b�T�2�`�b�B�Q�M �`�2�H���i�B�Q�M�- �B�i �B�b �T�Q�b�b�B�#�H�2 �i�?���i �i�?�2
�7�m�H�H �b�B�;�M���H �+�Q�m�H�/ �#�2 �+�Q�M�b�B�/�2�`�2�/ �r�B�i�? �M�Q �B�M�7�Q�`�K���i�B�Q�M �H�Q�b�b�X �6�Q�` �2�t���K�T�H�2 �B�M �(�R�R�d�) �/�B�b�T�2�`�b�B�Q�M
�+�Q�K�T�2�M�b���i�B�Q�M �i�2�+�?�M�B�[�m�2�b ���`�2 �m�b�2�/ �/�B�`�2�+�i�H�v �7�Q�` �H�Q�+���H�B�x���i�B�Q�M�- �r�?�B�+�? �+�Q�M�b�B�/�2�`�b ���H�H �r���p�2 �7�`�2�[�m�2�M�@
�+�B�2�b�X �>�Q�r�2�p�2�`�- �i�?�2 �/�B�b�T�2�`�b�B�Q�M �`�2�H���i�B�Q�M �Q�7 �� �i�?�B�M�@�T�H���i�2 �B�b �m�b�2�/�- �r�?�B�+�? �K���v �b�B�K�T�H�B�7�v �i�?�2 �i�`�m�2
�/�B�b�T�2�`�b�B�Q�M �`�2�H���i�B�Q�M�X

���M�Q�i�?�2�` �`�2�b�2���`�+�? �i�Q�T�B�+ �B�M �o�"�P�A �B�b �i�?�2 �+�H���b�b�B�7�B�+���i�B�Q�M �Q�7 �Q�+�+�m�T���M�i�b�X �*�H���b�b�B�7�B�+���i�B�Q�M �Q�7 �B�M�/�B�p�B�/�@
�m���H�b �r���b �b�?�Q�r�M �B�M �(�3�y�)�- �r�?�B�H�2 �B�M �(�N�) �Q�+�+�m�T���M�i�b �r�2�`�2 �+�H���b�b�B�7�B�2�/ �B�M�i�Q �K���H�2 ���M�/ �7�2�K���H�2 �;�`�Q�m�T�b�X
�*�H���b�b�B�7�B�+���i�B�Q�M ���H�;�Q�`�B�i�?�K�b �m�b�2 �i�B�K�2 ���M�/�f�Q�` �7�`�2�[�m�2�M�+�v �/�Q�K���B�M �7�2���i�m�`�2�b �Q�7 �i�?�2 �b�i�`�m�+�i�m�`���H �`�2�@
�b�T�Q�M�b�2 �U�b�m�+�? ���b �i�?�Q�b�2 �B�M �6�B�;�m�`�2�b�j�X�R�+ ���M�/�j�X�R�/�V �i�Q �/�2�i�2�`�K�B�M�2 �r�?�B�+�? �+�H���b�b �i�Q �T�H���+�2 �� �M�2�r
�7�Q�Q�i�b�i�2�T �2�p�2�M�i �B�M�i�Q�X �h�?�2 �;�m�B�/�B�M�; �T�`�B�M�+�B�T�H�2 �Q�7 �i�?�2�b�2 �+�H���b�b�B�7�B�+���i�B�Q�M ���H�;�Q�`�B�i�?�K�b �B�b �i�?���i �i�?�2 �B�M�T�m�i
�7�Q�`�+�2�b �7�`�Q�K �7�Q�Q�i�b�i�2�T�b ���`�2 �+�Q�M�b�B�b�i�2�M�i �r�B�i�?�B�M �� �+�H���b�b�- ���M�/ �i�?�B�b �+�Q�M�b�B�b�i�2�M�+�v �r�B�H�H �2�M�7�Q�`�+�2 �b�B�K�B�H���`
�`�2�b�T�Q�M�b�2�b �B�M �i�?�2 �7�H�Q�Q�` �7�`�Q�K �K�m�H�i�B�T�H�2 �7�Q�Q�i�b�i�2�T�b �#�v �i�?���i �+�H���b�b�X �h�?�B�b ���H�H�Q�r�b �� �+�H���b�b�B�7�B�+���i�B�Q�M ���H�;�Q�@
�`�B�i�?�K �i�Q �;�`�Q�m�T �i�Q�;�2�i�?�2�` �`�2�b�T�Q�M�b�2�b �7�`�Q�K �i�?�2 �b���K�2 �+�H���b�b�X �>�Q�r�2�p�2�` �i�?�2 �T�`�2�b�2�M�+�2 �Q�7 �`�2�7�H�2�+�i�B�Q�M�b
�+���M �+�?���M�;�2 �i�?�2 �`�2�b�T�Q�M�b�2 �/�2�T�2�M�/�B�M�; �Q�M �i�?�2 �H�Q�+���i�B�Q�M �Q�7 �i�?�2 �7�Q�Q�i�b�i�2�T�- ���M�/ �/�B�b�T�2�`�b�B�Q�M ���H�i�2�`�b
�i�?�2 �`�2�b�T�Q�M�b�2 ���b �B�i �i�`���p�2�H�b�X �h�?�2�b�2 �+�?���H�H�2�M�;�2�b �H�2���/ �i�Q ���M �B�K�T�H�B�+�B�i ���b�b�m�K�T�i�B�Q�M �i�?���i �i�?�2�`�2 ���`�2 �M�Q
�`�2�7�H�2�+�i�B�Q�M�b �Q�` �M�Q �/�B�b�T�2�`�b�B�Q�M �B�7 �� �b�B�M�;�H�2 �i�`���B�M�2�/ �+�H���b�b�B�7�B�2�` �B�b ���i�i�2�K�T�i�2�/ �i�Q �#�2 �;�2�M�2�`���H�B�x�2�/ �#�2�v�Q�M�/
�i�?�2 �B�M�T�m�i ���M�/ �Q�m�i�T�m�i �H�Q�+���i�B�Q�M�b �r�?�2�`�2 �B�i �r���b �i�`���B�M�2�/�X

�P�i�?�2�` �r�Q�`�F�b �?���p�2 �m�b�2�/ �7�Q�Q�i�b�i�2�T �B�M�/�m�+�2�/ �p�B�#�`���i�B�Q�M�b �i�Q �/�2�K�Q�M�b�i�`���i�2 ���T�T�H�B�+���i�B�Q�M�b �b�m�+�? ���b
�Q�+�+�m�T���M�+�v �/�2�i�2�+�i�B�Q�M �7�Q�` �2�M�2�`�;�v �+�Q�M�b�2�`�p���i�B�Q�M �(�d�N�- �3�N�) �Q�` �?�2���H�i�? ���T�T�H�B�+���i�B�Q�M�b �b�m�+�? ���b �;���B�i
���M���H�v�b�B�b �(�j�N�- �e�R�) ���M�/ �7���H�H �/�2�i�2�+�i�B�Q�M �(�k�N�)�X �P�M�+�2 ���;���B�M�- ���H�H �Q�7 �i�?�2�b�2 ���T�T�H�B�+���i�B�Q�M�b �K�m�b�i �r�Q�`�F
���`�Q�m�M�/ �i�?�2 �7�m�M�/���K�2�M�i���H �+�?���H�H�2�M�;�2�b �T�`�2�b�2�M�i�2�/ �#�v �r���p�2 �T�`�Q�T���;���i�B�Q�M �T�?�2�M�Q�K�2�M�� �r�?�B�+�? �Q�7�i�2�M
�B�M�+�H�m�/�2�b �K���F�B�M�; �b�B�K�T�H�B�7�v�B�M�; ���b�b�m�K�T�i�B�Q�M�b�X

�j�X�j �J�2�i�?�Q�/�b

�h�?�2 �7�Q�H�H�Q�r�B�M�; �B�M�p�2�b�i�B�;���i�B�Q�M�b �/�`���r �m�T�Q�M �i�r�Q �b�2�`�B�2�b �Q�7 �2�t�T�2�`�B�K�2�M�i�b�, �Q�#�b�2�`�p���i�B�Q�M�b �Q�7 �r���p�2 �T�`�Q�T�@
���;���i�B�Q�M ���M�/ �p�B�#�`���i�B�Q�M �B�M �#�m�B�H�/�B�M�;�b �Q�M �o�B�`�;�B�M�B�� �h�2�+�?�ö�b �+���K�T�m�b ���M�/ ���M �B�M�@�/�2�T�i�? �2�t�T�2�`�B�K�2�M�i �Q�M



�j�X�j�X �J�2�i�?�Q�/�b �j�R

�� �+�Q�M�M�2�+�i�2�/ �+�Q�M�+�`�2�i�2 �#�2���K�@�+�Q�H�m�K�M �b�i�`�m�+�i�m�`�2�X �A�M �i�?�B�b �b�2�+�i�B�Q�M �i�?�2�b�2 �2�t�T�2�`�B�K�2�M�i�b ���`�2 �/�B�b�+�m�b�b�2�/
�i�Q �;�B�p�2 �#���+�F�;�`�Q�m�M�/ �i�Q �i�?�2 �/���i�� �m�b�2�/ �i�Q �b�m�T�T�Q�`�i �B�M�p�2�b�i�B�;���i�B�Q�M�b �Q�7 �2���+�? ���b�b�m�K�T�i�B�Q�M�X

�j�X�j�X�R �a�2�`�B�2�b �R�, �P�#�b�2�`�p���i�B�Q�M�b �Q�7 �p�B�#�`���i�B�Q�M �B�M �#�m�B�H�/�B�M�;�b

�h�?�2 �K���B�M �b�2�i�i�B�M�; �7�Q�` �i�?�B�b �b�2�`�B�2�b �Q�7 �2�t�T�2�`�B�K�2�M�i�b �B�b �:�Q�Q�/�r�B�M �>���H�H�X �:�Q�Q�/�r�B�M �>���H�H �B�b �� �R�e�y�-�y�y�y
�b�[�m���`�2 �7�Q�Q�i �7�B�p�2 �b�i�Q�`�v �#�m�B�H�/�B�M�; �Q�M �o�B�`�;�B�M�B�� �h�2�+�?�ö�b �+���K�T�m�b�X �:�Q�Q�/�r�B�M �b�2�`�p�2�b ���b �� �i�2�b�i�@�#�2�/
�7�Q�` �p���`�B�Q�m�b �B�M�b�i�`�m�K�2�M�i�2�/ �#�m�B�H�/�B�M�; �`�2�b�2���`�+�? �i�Q�T�B�+�b �`���M�;�B�M�; �7�`�Q�K �b�i�`�m�+�i�m�`���H �?�2���H�i�? �K�Q�M�B�i�Q�`�B�M�;
�(�N�3�) �i�Q �o�"�P�A ���H�;�Q�`�B�i�?�K�b �(�k�-�N�-�e�R�-�N�y�-�R�R�d�)�X �h�?�2�`�2 ���`�2 �k�k�8 �?�B�;�? �b�2�M�b�B�i�B�p�B�i�v ���+�+�2�H�2�`�Q�K�2�i�2�`�b
�T�2�`�K���M�2�M�i�H�v �K�Q�m�M�i�2�/ �i�Q �i�?�2 �b�i�2�2�H �b�i�`�m�+�i�m�`�2 �Q�7 �i�?�2 �#�m�B�H�/�B�M�;�- ���H�H�Q�r�B�M�; �+�Q�M�i�B�M�m�Q�m�b �K�Q�M�B�i�Q�`�B�M�;
�Q�7 �Q�p�2�`���H�H �#�m�B�H�/�B�M�; �p�B�#�`���i�B�Q�M ���b �r�2�H�H ���b �i�?�2 �p�B�#�`���i�B�Q�M �Q�7 �i�?�2 �7�H�Q�Q�`�b �B�M �`�2�b�T�Q�M�b�2 �i�Q �Q�+�+�m�T���M�i ���+�@
�i�B�p�B�i�v�X �h�?�2 �m�T�T�2�` �7�H�Q�Q�`�b �Q�7 �:�Q�Q�/�r�B�M ���`�2 �K���/�2 �m�T �Q�7 �� �+�Q�M�+�`�2�i�2 �b�H���# �T�Q�m�`�2�/ �Q�p�2�` �� �+�Q�`�`�m�;���i�2�/
�b�i�2�2�H �/�2�+�F �r�?�B�+�? �B�b �b�m�b�T�2�M�/�2�/ �Q�M �b�m�T�T�Q�`�i�B�M�; �#�2���K�b ���b �b�?�Q�r�M �B�M �6�B�;�m�`�2�j�X�k�#�X �P�M�2 �?���H�H�r���v
�Q�M �i�?�2 �7�Q�m�`�i�? �7�H�Q�Q�` �?���b �R�d �T�2�`�K���M�2�M�i �m�M�/�2�`�7�H�Q�Q�` �b�2�M�b�Q�`�b�- ���M�/ ���M ���/�/�B�i�B�Q�M���H �R�y �b�2�M�b�Q�`�b �r�2�`�2
�K�Q�m�M�i�2�/ �i�Q �i�?�2 �i�Q�T �b�m�`�7���+�2 �Q�7 �i�?�2 �7�H�Q�Q�` �7�Q�` �i�?�B�b �b�i�m�/�v�X �� �b�+�?�2�K���i�B�+ �Q�7 �i�?�2 �b�i�`�m�+�i�m�`�2 �Q�7 �i�?�2
�7�H�Q�Q�` ���M�/ �i�?�2 �H���v�Q�m�i �Q�7 �b�2�M�b�Q�`�b �B�b �b�?�Q�r�M �B�M �6�B�;�m�`�2�j�X�k���X �h�?�B�b �?���H�H�r���v �r���b �b�m�#�D�2�+�i�2�/ �i�Q �B�K�T���+�i�b
�7�`�Q�K ���M �B�M�b�i�`�m�K�2�M�i�2�/ �?���K�K�2�` ���i �i�?�`�2�2 �H�Q�+���i�B�Q�M�b �B�M �Q�`�/�2�` �i�Q �Q�#�b�2�`�p�2 �?�Q�r �r���p�2�b �T�`�Q�T���;���i�2
�i�?�`�Q�m�;�? �i�?�2 �7�H�Q�Q�`�X �h�?�`�Q�m�;�?�Q�m�i �i�?�B�b �b�i�m�/�v�- �i�?�B�b �b�i�`�m�+�i�m�`�2 �B�b �`�2�7�2�`�`�2�/ �i�Q ���b �� �b�m�b�T�2�M�/�2�/�@�b�H���#
�7�H�Q�Q�` �b�v�b�i�2�K�X

�a�Q�K�2 �Q�7 �i�?�2 �b���K�2 �2�t�T�2�`�B�K�2�M�i�b �r�2�`�2 ���H�b�Q �+�Q�M�/�m�+�i�2�/ �B�M �� �b�2�+�Q�M�/ �H�Q�+���i�B�Q�M �i�Q �B�M�p�2�b�i�B�;���i�2 �i�?�2
���b�b�m�K�T�i�B�Q�M�b �Q�M �� �;�`�Q�m�M�/ �7�H�Q�Q�`�X �q�?�B�H�2 �i�?�2 �m�T�T�2�` �7�H�Q�Q�` �r���b �� �b�m�b�T�2�M�/�2�/ �+�Q�M�+�`�2�i�2 �b�H���#�- �i�?�2
�;�`�Q�m�M�/ �7�H�Q�Q�` �B�b �� �;�`�Q�m�M�/�@�#�2���`�B�M�; �+�Q�M�+�`�2�i�2 �b�H���# �r�?�B�+�? �K���v �+���m�b�2 �/�B�7�7�2�`�2�M�i �r���p�2 �T�`�Q�T���;���i�B�Q�M
�#�2�?���p�B�Q�`�X �P�M�2 �B�K�T���+�i �H�Q�+���i�B�Q�M �r���b �+�Q�M�b�B�/�2�`�2�/ �7�Q�` �i�?�2 �;�`�Q�m�M�/ �7�H�Q�Q�`�- �r�B�i�? �b�2�M�b�Q�`�b �b�T���+�2�/ �Q�m�i
�2�p�2�`�v �j �7�2�2�i �7�`�Q�K �i�?�2 �B�K�T���+�i �H�Q�+���i�B�Q�M �U�Q�M�+�2 ���;���B�M �B�M �� �b�i�`���B�;�?�i �H�B�M�2 �b�B�K�B�H���`�H�v �i�Q �i�?�2 �b�m�`�7���+�2
�K�Q�m�M�i�2�/ �b�2�M�b�Q�`�b �B�M �:�Q�Q�/�r�B�M�V�X �h�?�2 �;�`�Q�m�M�/ �7�H�Q�Q�` �i�2�b�i �r���b �+���`�`�B�2�/ �Q�m�i �B�M �� �/�B�7�7�2�`�2�M�i �#�m�B�H�/�B�M�;�-
�?�Q�r�2�p�2�` �i�?�2 �b���K�2 �B�M�b�i�`�m�K�2�M�i�2�/ �?���K�K�2�` ���M�/ �b�m�`�7���+�2 �K�Q�m�M�i�2�/ ���+�+�2�H�2�`�Q�K�2�i�2�`�b �r���b �m�b�2�/�X �h�?�2
�`�2�b�m�H�i�b �7�`�Q�K �i�?�2 �m�T�T�2�` �7�H�Q�Q�` �Q�7 �:�Q�Q�/�r�B�M ���`�2 �i�?�2 �K���B�M �7�Q�+�m�b �Q�7 �i�?�2 �B�M�p�2�b�i�B�;���i�B�Q�M�b�- �r�?�B�H�2 �`�2�b�m�H�i�b
�7�`�Q�K �i�?�B�b �;�`�Q�m�M�/ �7�H�Q�Q�` ���`�2 �T�`�2�b�2�M�i�2�/ �Q�+�+���b�B�Q�M���H�H�v �i�Q �+�Q�M�i�`���b�i �?�Q�r �i�?�2 �m�T�T�2�` �7�H�Q�Q�` ���M�/ �;�`�Q�m�M�/
�7�H�Q�Q�` �#�2�?���p�2 �r�B�i�? �`�2�b�T�2�+�i �i�Q �i�?�2 ���b�b�m�K�T�i�B�Q�M�b�X

���M �B�M�b�i�`�m�K�2�M�i�2�/ �?���K�K�2�` �r���b �m�b�2�/ �i�Q �b�B�K�m�H���i�2 �?�m�K���M�@�B�M�/�m�+�2�/ �B�M�T�m�i�b�X �h�?�2 �K���t�B�K�m�K �/�v�@
�M���K�B�+ �7�Q�`�+�2 �B�K�T���`�i�2�/ �B�M�i�Q �i�?�2 �;�`�Q�m�M�/ �/�m�`�B�M�; �r���H�F�B�M�; �B�b �i�?�2 �?�2�2�H�@�b�i�`�B�F�2 �r�?�B�+�? �Q�7�i�2�M �?���b �H�Q�r
�7�`�2�[�m�2�M�+�v �+�Q�M�i�2�M�i �U�m�T �i�Q �d�8 �>�x�V ���M�/ �?���b �� �K���t�B�K�m�K �7�Q�`�+�2 �Q�7 �m�T �i�Q �R�X�k�8 �i�B�K�2�b �i�?�2 �T�2�`�b�Q�M�ö�b
�#�Q�/�v�@�r�2�B�;�?�i �(�R�y�e�)�X �>�Q�r�2�p�2�`�- �p���`�B�Q�m�b �+�Q�M�/�B�i�B�Q�M�b �b�m�+�? ���b �;���B�i �b�T�2�2�/ ���M�/ �b�?�Q�2 �K���i�2�`�B���H �+���M
�?���p�2 �� �b�B�;�M�B�7�B�+���M�i �B�K�T���+�i �Q�M �i�?�2 �7�Q�`�+�2�b �/�m�`�B�M�; �r���H�F�B�M�; �(�N�R�-�R�R�8�)�X �A�i �?���b �#�2�2�M �Q�#�b�2�`�p�2�/ �i�?���i �i�?�2
�7�Q�`�+�2 �Q�7 �i�?�2 �?�2�2�H�@�b�i�`�B�F�2 �;�2�M�2�`���i�2�b �b�i�`�m�+�i�m�`���H �p�B�#�`���i�B�Q�M �B�M �i�?�2 �y�@�8�y�y �>�x �#���M�/ �(�j�d�)�X �A�M �i�?�2 �+���b�2
�Q�7 �i�?�2 �Q�+�+�m�T���M�i �B�M �6�B�;�m�`�2�j�X�R�- �i�?�2 �p���b�i �K���D�Q�`�B�i�v �Q�7 �i�?�2 �2�M�2�`�;�v �;�2�M�2�`���i�2�/ �#�v �i�?�2�B�` �7�Q�Q�i�b�i�2�T�b
�B�b �+�Q�M�+�2�M�i�`���i�2�/ �#�2�H�Q�r �k�y�y �>�x�X �� �b�Q�7�i �`�m�#�#�2�` �i�B�T �r���b �m�b�2�/ �Q�M �i�?�2 �?���K�K�2�` �B�M �i�?�B�b �b�i�m�/�v �i�Q
�b�B�K�m�H���i�2 �H�Q�r �7�`�2�[�m�2�M�+�v �?�m�K���M�@�B�M�/�m�+�2�/ �B�M�T�m�i�b�- �r�?�B�+�? �T�`�Q�p�B�/�2�/ �2�t�+�B�i���i�B�Q�M �m�T �i�Q �9�y�y �>�x�X ���/�@
�/�B�i�B�Q�M���H�H�v�- �i�?�2 �K���t�B�K�m�K �7�Q�`�+�2 �7�`�Q�K �i�?�2 �?���K�K�2�` �B�K�T���+�i�b �r���b �+�Q�M�b�B�b�i�2�M�i�H�v ���`�Q�m�M�/ �R�y�-�y�y�y �L�-
�r�?�B�+�? �B�b ���#�Q�m�i �R�y �i�B�K�2�b �i�?�2 �#�Q�/�v�r�2�B�;�?�i �Q�7 �� �R�y�y �F�; �U�k�k�y �H�#�V �T�2�`�b�Q�M�X



�j�k �*�?���T�i�2�` �j�X �A�M�p�2�b�i�B�;���i�B�Q�M �Q�7 ���b�b�m�K�T�i�B�Q�M�b �B�M �o�"�P�A

�U���V

�a�m�`�7���+�2 �J�Q�m�M�i�2�/ �a�2�M�b�Q�`

�l�M�/�2�`�~�Q�Q�` �a�2�M�b�Q�`

�*�Q�M�+�`�2�i�2 �a�H���#

�*�Q�`�`�m�;���i�2�/ �a�i�2�2�H �.�2�+�F�a�m�T�T�Q�`�i�B�M�; �"�2���K

�U�#�V

�6�B�;�m�`�2 �j�X�k�, �U���V �a�i�`�m�+�i�m�`���H �H���v�Q�m�i �Q�7 �i�?�2 �7�H�Q�Q�` �B�M �:�Q�Q�/�r�B�M �>���H�H �m�M�/�2�` �i�?�2 �?���H�H�r���v �#�2�B�M�;
�b�i�m�/�B�2�/�X �h�?�2 �R�d �m�M�/�2�`�7�H�Q�Q�` �b�2�M�b�Q�` �H�Q�+���i�B�Q�M�b�- �R�y �b�m�`�7���+�2 �K�Q�m�M�i�2�/ �b�2�M�b�Q�` �H�Q�+���i�B�Q�M�b�- ���M�/ �j
�B�K�T���+�i �H�Q�+���i�B�Q�M�b ���`�2 �b�?�Q�r�M�X ���/�/�B�i�B�Q�M���H�H�v�- �b�i�`�m�+�i�m�`���H �B�M�7�Q�`�K���i�B�Q�M ���#�Q�m�i �i�?�2 �#�m�B�H�/�B�M�; �b�m�+�?
���b �H�Q�+���i�B�Q�M�b �Q�7 �+�Q�H�m�K�M�b�- �#�2���K�b�- ���M�/ �i�?�2 �r���H�H�b �Q�7 �i�?�2 �?���H�H�r���v ���`�2 �b�?�Q�r�M�X �6�Q�` �`�2�7�2�`�2�M�+�2�-
�i�?�2 �/�B�b�i���M�+�2 �#�2�i�r�2�2�M �b�m�`�7���+�2 �K�Q�m�M�i�2�/ �b�2�M�b�Q�`�b �U�2�t�+�H�m�/�B�M�; �B�K�T���+�i �H�Q�+���i�B�Q�M �R�V �B�b �R�y �7�2�2�i�X �U�#�V
�.�B���;�`���K �b�?�Q�r�B�M�; �`�2�H���i�B�Q�M�b�?�B�T �#�2�i�r�2�2�M �b�m�`�7���+�2 �K�Q�m�M�i�2�/ �b�2�M�b�Q�`�b�- �m�M�/�2�`�7�H�Q�Q�` �b�2�M�b�Q�`�b�- ���M�/ �i�?�2
�7�H�Q�Q�`�X

�"�v �K�2���b�m�`�B�M�; �i�?�2 �`�2�b�T�Q�M�b�2 �i�Q ���M �B�M�b�i�`�m�K�2�M�i�2�/ �?���K�K�2�` �B�K�T���+�i �p�B�� ���M ���`�`���v �Q�7 �b�2�M�b�Q�`�b
�K�Q�m�M�i�2�/ �i�Q �� �#�m�B�H�/�B�M�;�ö�b �7�H�Q�Q�`�- �p���`�B�Q�m�b �b�B�;�M���H �T�`�Q�+�2�b�b�B�M�; �i�2�+�?�M�B�[�m�2�b �K���v �#�2 �m�b�2�/ �i�Q �B�M�p�2�b�i�B�;���i�2
�i�?�2 ���b�b�m�K�T�i�B�Q�M�b�X �6�Q�` �B�M�b�i���M�+�2�- �K�Q�/���H ���M���H�v�b�B�b �+���M �#�2 �m�b�2�/ �i�Q �B�M�p�2�b�i�B�;���i�2 �i�?�2 �`�2�H���i�B�Q�M�b�?�B�T
�#�2�i�r�2�2�M �B�M�T�m�i�b ���M�/ �Q�m�i�T�m�i�b�X �a�T�2�+�i�`�Q�;�`���K�b �+���M ���H�b�Q �#�2 �m�b�2�/ �i�Q �b�2�2 �?�Q�r �r���p�2�b �/�B�b�i�Q�`�i �/�m�2
�i�Q �/�B�b�T�2�`�b�B�Q�M ���b �i�?�2�v �T�`�Q�T���;���i�2�X �q�?�B�H�2 �b�Q�K�2 �b�B�;�M�B�7�B�+���M�i �+�Q�M�+�H�m�b�B�Q�M�b �+���M �#�2 �`�2���+�?�2�/ �7�`�Q�K
�i�?�B�b �b�2�`�B�2�b �Q�7 �2�t�T�2�`�B�K�2�M�i�b�- �i�?�2�`�2 �B�b �� �H�B�K�B�i���i�B�Q�M �i�Q �r�?�2�`�2 �b�2�M�b�Q�`�b �+���M �#�2 ���i�i���+�?�2�/ �i�Q �� �7�m�H�H�v
�+�Q�M�b�i�`�m�+�i�2�/ �#�m�B�H�/�B�M�;�X �A�M �Q�`�/�2�` �i�Q �;�2�i �� �K�Q�`�2 �B�M�@�/�2�T�i�? �p�B�2�r �Q�7 �r���p�2 �T�`�Q�T���;���i�B�Q�M�- �� �b�2�+�Q�M�/
�b�2�`�B�2�b �Q�7 �2�t�T�2�`�B�K�2�M�i�b �B�b ���H�b�Q �B�M�i�`�Q�/�m�+�2�/�X

�j�X�j�X�k �a�2�`�B�2�b �k�, �.�2�i���B�H�2�/ �B�M�p�2�b�i�B�;���i�B�Q�M�b �Q�7 �p�B�#�`���i�B�Q�M �B�M �� �#�2���K�@
�+�Q�H�m�K�M �b�i�`�m�+�i�m�`�2

�h�?�2 �b�2�+�Q�M�/ �b�2�`�B�2�b �Q�7 �2�t�T�2�`�B�K�2�M�i�b �B�M�p�Q�H�p�2�/ �� �b�2�T���`���i�2 �b�i�`�m�+�i�m�`�2�X �*�Q�M�i�`�Q�H�H�2�/ �2�t�T�2�`�B�K�2�M�i�b �r�2�`�2
�+���`�`�B�2�/ �Q�m�i �Q�M �� �#�2���K ���M�/ �+�Q�H�m�K�M �+�Q�K�#�B�M�2�/ �b�i�`�m�+�i�m�`�2 �K���/�2 �Q�m�i �Q�7 �`�2�B�M�7�Q�`�+�2�/ �+�Q�M�+�`�2�i�2�X �"�Q�i�?



�j�X�j�X �J�2�i�?�Q�/�b �j�j

�U���V

�"�e�"�d�"�3

�*�R

�*�k

�*�j

�*�9

�*�8

�*�e

�"�R�"�k�"�j�"�9�"�8

�A�K�T���+�i �G�Q�+���i�B�Q�M

�k�y�ô

�k�9�ö

�R�k�ö

y

x

y

x
z

�U�#�V

�6�B�;�m�`�2 �j�X�j�, �A�K���;�2 �U���V ���M�/ �/�B���;�`���K �U�#�V �Q�7 �i�?�2 �#�2���K�@�+�Q�H�m�K�M �b�i�`�m�+�i�m�`�2�X �h�?�2 �R�9 �K�2���b�m�`�2�K�2�M�i
�H�Q�+���i�B�Q�M�b ���`�2 �b�?�Q�r�M �B�M �i�?�2 �/�B���;�`���K�X �6�Q�` �2���+�? �K�2���b�m�`�2�K�2�M�i �H�Q�+���i�B�Q�M�- �i�`�B�@���t�B���H �K�2���b�m�`�2�K�2�M�i�b
�r�2�`�2 �i���F�2�M �Q�M �i�?�`�2�2 �7���+�2�b�, �7�Q�` �2�t���K�T�H�2 ���i �H�Q�+���i�B�Q�M �"�k �i�?�2�`�2 �r�2�`�2 �K�2���b�m�`�2�K�2�M�i�b ���i �i�?�2 �K�B�/�/�H�2
�H�B�M�2 �Q�M �i�?�2 �i�Q�T�- �7�`�Q�M�i�- ���M�/ �#�Q�i�i�Q�K �7���+�2�b �b�B�K�m�H�i���M�2�Q�m�b�H�v�X

�i�?�2 �#�2���K ���M�/ �+�Q�H�m�K�M �?���p�2 �� �b�[�m���`�2 �+�`�Q�b�b �b�2�+�i�B�Q�M�- �r�B�i�? �� �r�B�/�i�? ���M�/ �?�2�B�;�?�i �Q�7 �k�y �B�M�+�?�2�b�X �h�?�B�b
�b�i�`�m�+�i�m�`�2 �r���b �b�2�H�2�+�i�2�/ �#�2�+���m�b�2 �B�i ���H�H�Q�r�b ���+�+�2�b�b �i�Q ���H�H �7���+�2�b �Q�7 �i�?�2 �#�2���K ���M�/ �+�Q�H�m�K�M�- �B�b �K���/�2 �Q�7
�`�2�B�M�7�Q�`�+�2�/ �+�Q�M�+�`�2�i�2 �b�B�K�B�H���` �i�Q �i�?�2 �7�H�Q�Q�` �B�M �K���M�v �+�B�p�B�H �b�i�`�m�+�i�m�`�2�b�- ���M�/ ���7�7�Q�`�/�b �i�?�2 �Q�T�T�Q�`�i�m�M�B�i�v
�i�Q �2�t���K�B�M�2 �?�Q�r �r���p�2�b �B�M�i�2�`���+�i �r�B�i�? �� �b�m�T�T�Q�`�i �+�Q�H�m�K�M�X �h�?�2 �#�2���K �b�T���M�b ���i �H�2���b�i �k�9 �7�2�2�i �Q�M
�2�B�i�?�2�` �b�B�/�2 �Q�7 �� �D�m�M�+�i�B�Q�M�- �r�?�2�`�2 �i�?�2 �+�Q�H�m�K�M �;�Q�2�b �R�k �7�2�2�i �i�Q �i�?�2 �;�`�Q�m�M�/ ���M�/ ���H�b�Q �+�Q�M�i�B�M�m�2�b
�m�T�r���`�/�b �i�Q �i�?�2 �M�2�t�i �7�H�Q�Q�`�X ���M �B�K���;�2 ���M�/ �/�B���;�`���K �Q�7 �i�?�2 �K�2���b�m�`�2�K�2�M�i �H�Q�+���i�B�Q�M�b �Q�M �i�?�2 �#�2���K
���`�2 �b�?�Q�r�M �B�M �6�B�;�m�`�2�j�X�j�X �h�r�Q �2�t�T�2�`�B�K�2�M�i�b �r�2�`�2 �`�m�M �Q�M �i�?�B�b �b�i�`�m�+�i�m�`�2�X �A�M �#�Q�i�? �2�t�T�2�`�B�K�2�M�i�b
���M �B�M�b�i�`�m�K�2�M�i�2�/ �?���K�K�2�` �r���b �m�b�2�/ �i�Q �B�K�T���+�i �i�?�2 �i�Q�T �Q�7 �i�?�2 �#�2���K ���i �i�?�2 �H�Q�+���i�B�Q�M �b�?�Q�r�M �B�M
�6�B�;�m�`�2�j�X�j�#�- �e �B�M�+�?�2�b �7�`�Q�K �H�Q�+���i�B�Q�M �"�R�X �h�?�2 �B�M�b�i�`�m�K�2�M�i�2�/ �?���K�K�2�` �m�b�2�/ �B�M �i�?�B�b �b�i�m�/�v �r���b
�b�K���H�H�2�` �i�?���M �i�?�2 �?���K�K�2�` �m�b�2�/ �B�M �i�?�2 �7�B�`�b�i �b�2�`�B�2�b �Q�7 �i�2�b�i�b�- ���M�/ �?���/ �� �?���`�/�2�` �i�B�T�X �A�i �B�M�T�m�i
�2�M�2�`�;�v �m�T �i�Q �R�y�y�y �>�x�- �B�M �+�Q�M�i�`���b�i �i�Q �i�?�2 �9�y�y �>�x �B�M �i�?�2 �#�m�B�H�/�B�M�; �2�t�T�2�`�B�K�2�M�i�b�X

�A�M �i�?�2 �7�B�`�b�i �2�t�T�2�`�B�K�2�M�i�- �� �`�Q�p�B�M�; �b�2�M�b�Q�` �b�2�i�m�T �r���b �m�b�2�/ �b�Q �i�?���i �i�`�B�@���t�B���H �K�2���b�m�`�2�K�2�M�i�b �Q�7
�i�?�2 �i�Q�T �b�m�`�7���+�2�- �7�`�Q�M�i �b�m�`�7���+�2�- ���M�/ �#�Q�i�i�Q�K �b�m�`�7���+�2 �+�Q�m�H�/ �#�2 �K�2���b�m�`�2�/ �b�B�K�m�H�i���M�2�Q�m�b�H�v ���b
�b�?�Q�r�M �B�M �6�B�;�m�`�2�j�X�j�#�X �h�?�B�b �r���b �/�2�b�B�;�M�2�/ �i�Q �b�i�m�/�v �?�Q�r �i�?�2 �b�i�`�m�+�i�m�`�2 �r���b �K�Q�p�B�M�; �B�M �Q�`�/�2�`
�i�Q �m�M�/�2�`�b�i���M�/ �i�?�2 �i�v�T�2 �Q�7 �r���p�2�b �T�`�Q�T���;���i�B�M�;�- �2�X�;�X �B�7 �i�?�2 �i�Q�T ���M�/ �#�Q�i�i�Q�K �b�m�`�7���+�2�b �K�Q�p�2�/ �B�M
�T�?���b�2 ���b �r�Q�m�H�/ �#�2 �2�t�T�2�+�i�2�/ �Q�7 �i�`���M�b�p�2�`�b�2 �r���p�2�b�X ���H�H �R�9 �H�Q�+���i�B�Q�M�b �B�M �6�B�;�m�`�2�j�X�j�# �r�2�`�2 �m�b�2�/ �i�Q
�i�`���+�F �i�?�2 �K�Q�p�2�K�2�M�i �Q�7 �i�?�2 �#�2���K�ö�b �+�`�Q�b�b�@�b�2�+�i�B�Q�M ���M�/ �b�2�2 �?�Q�r �r���p�2�b �i�`���M�b�7�2�` �7�`�Q�K �i�?�2 �#�2���K
�B�M�i�Q �i�?�2 �+�Q�H�m�K�M�X

�� �b�2�+�Q�M�/ �2�t�T�2�`�B�K�2�M�i �r���b �+���`�`�B�2�/ �Q�m�i �r�B�i�? �b�2�M�b�Q�`�b �T�H���+�2�/ �i�Q �i�`���+�F �i�?�2 �/�B�b�T�2�`�b�B�Q�M �Q�7 �r���p�2�b �B�M
�#�Q�i�? �i�?�2 �#�2���K ���M�/ �i�?�2 �+�Q�H�m�K�M�X �6�Q�` �i�?�B�b �i�2�b�i�- �B�i �r���b �M�2�+�2�b�b���`�v �i�Q �?���p�2 �K�m�H�i�B�T�H�2 �b�2�M�b�Q�`�b �K�2���@
�b�m�`�B�M�; �B�M �i�?�2 �b���K�2 �/�B�`�2�+�i�B�Q�M �r�B�i�? �b�Q�K�2 �/�B�b�i���M�+�2 �#�2�i�r�2�2�M �i�?�2�K�X �h�?�B�b ���H�H�Q�r�b �i�?�2 �K�2���b�m�`�2�K�2�M�i
�Q�7 �i�?�2 �i�B�K�2 �B�i �i���F�2�b �r���p�2�b �Q�7 �/�B�7�7�2�`�2�M�i �7�`�2�[�m�2�M�+�B�2�b �i�Q �i�`���p�2�H �#�2�i�r�2�2�M �i�?�2 �b�2�M�b�Q�`�b�X �h�?�B�b ���H�H�Q�r�b
�i�?�2 �i�B�K�2�@�Q�7�@���`�`�B�p���H �K�2�i�?�Q�/ �i�Q �#�2 �m�b�2�/ �i�Q �+���H�+�m�H���i�2 �r���p�2 �b�T�2�2�/�X �6�Q�` �2�t���K�T�H�2�- �i�Q �K�2���b�m�`�2



�j�9 �*�?���T�i�2�` �j�X �A�M�p�2�b�i�B�;���i�B�Q�M �Q�7 ���b�b�m�K�T�i�B�Q�M�b �B�M �o�"�P�A

�i�?�2 �/�B�b�T�2�`�b�B�Q�M �Q�7 �i�`���M�b�p�2�`�b�2 �r���p�2�b �r�B�i�?�B�M �i�?�2 �#�2���K�- �b�T�2�+�i�`�Q�;�`���K�b �Q�7 �p�2�`�i�B�+���H ���+�+�2�H�2�`���i�B�Q�M ���i
�H�Q�+���i�B�Q�M�b �"�R ���M�/ �"�9 �+�Q�m�H�/ �#�2 �m�b�2�/�X

�j�X�9 ���b�b�m�K�T�i�B�Q�M �R�, �a�i�2���/�v�@�b�i���i�2 �b�i���M�/�B�M�; �r���p�2 �#�2�?���p�@
�B�Q�`

�q�?�2�M �r���p�2�b �T�`�Q�T���;���i�2 �7���b�i ���M�/ �H�Q�M�; �2�M�Q�m�;�? �i�Q �`�2���+�? �#�Q�m�M�/���`�B�2�b�- �`�2�7�H�2�+�i�- ���M�/ �`�2���+�? �b�i�2���/�v�@
�b�i���i�2 �i�?�2�v ���`�2 �+���H�H�2�/ �b�i���M�/�B�M�; �r���p�2�b�X �A�M �7�H�Q�Q�` �b�v�b�i�2�K�b�- �?�Q�r�2�p�2�`�- �?�B�;�? ���i�i�2�M�m���i�B�Q�M �K���v
�T�`�2�p�2�M�i �b�i�2���/�v�@�b�i���i�2 �`�2�b�T�Q�M�b�2 �7�`�Q�K �#�2�B�M�; �`�2���+�?�2�/�X �h�?�2 �T�`�2�b�2�M�+�2 �Q�7 �b�i���M�/�B�M�; �r���p�2�b �2�M���#�H�2�b
�b�Q�K�2 �b�B�K�T�H�B�7�B�+���i�B�Q�M�b �7�Q�` ���M���H�v�x�B�M�; �?�m�K���M �B�M�/�m�+�2�/ �p�B�#�`���i�B�Q�M�b�X �6�Q�` �2�t���K�T�H�2�- �� �T�m�#�H�B�+���i�B�Q�M
�U�a�*�A�@�S�j�8�9�V �7�`�Q�K �i�?�2 �a�i�2�2�H �*�Q�M�b�i�`�m�+�i�B�Q�M �A�M�b�i�B�i�m�i�2 �B�M �i�?�2 �l�M�B�i�2�/ �E�B�M�;�/�Q�K �`�2�+�Q�K�K�2�M�/�b �i�?���i
�b�i�2���/�v�@�b�i���i�2 �7�H�Q�Q�` �p�B�#�`���i�B�Q�M �K���;�M�B�i�m�/�2 �b�?�Q�m�H�/ �#�2 �2�b�i�B�K���i�2�/ �/�m�`�B�M�; �7�H�Q�Q�` �/�2�b�B�;�M �p�B�� �K�Q�/���H
�b�m�T�2�`�T�Q�b�B�i�B�Q�M �7�Q�` �H�Q�r �7�`�2�[�m�2�M�+�v �7�H�Q�Q�`�b �r�B�i�? �� �7�m�M�/���K�2�M�i���H �7�`�2�[�m�2�M�+�v �#�2�H�Q�r �R�y �>�x �(�R�y�d�)�X
�h�?�B�b �b�i�2���/�v�@�b�i���i�2 �`�2�b�T�Q�M�b�2 �B�b �B�M�i�2�M�/�2�/ �7�Q�` �+�Q�M�i�B�M�m�Q�m�b �r���H�F�B�M�; �b�B�;�M���H�b �r�B�i�? �K�m�H�i�B�T�H�2 �7�Q�Q�i�@
�b�i�2�T�b �b�T���+�2�/ �#�v �� �H�Q�r �r���H�F�B�M�; �7�`�2�[�m�2�M�+�v�- ���M�/ �a�*�A�@�S�j�8�9 �`�2�+�Q�K�K�2�M�/�b ���M ���/�/�B�i�B�Q�M���H �i�`���M�b�B�2�M�i
���M���H�v�b�B�b �7�Q�` �b�B�M�;�H�2 �7�Q�Q�i�7���H�H�b �7�Q�` �#�Q�i�? �H�Q�r ���M�/ �?�B�;�? �7�`�2�[�m�2�M�+�v �7�H�Q�Q�`�b�X �A�7 �7�H�Q�Q�` �p�B�#�`���i�B�Q�M �`�2�b�T�Q�M�b�2
�i�Q �b�B�M�;�H�2 �7�Q�Q�i�7���H�H�b �B�b �b�B�K�B�H���`�H�v �2�t�T�H���B�M�2�/ �#�v �K�Q�/���H �b�m�T�2�`�T�Q�b�B�i�B�Q�M�- ���H�;�Q�`�B�i�?�K�b �b�m�+�? ���b �K�Q�/�2�H�@
�#���b�2�/ �H�Q�+���H�B�x���i�B�Q�M �+���M �#�2 �B�K�T�H�2�K�2�M�i�2�/ �i�?�`�Q�m�;�? �B�M�p�2�`�b�2 �/�v�M���K�B�+ ���M���H�v�b�B�b�X �h�?�B�b �B�b �b�2�2�M �B�M
�H�Q�+���H�B�x���i�B�Q�M ���H�;�Q�`�B�i�?�K�b �r�?�B�+�? �m�b�2 �6�1 �K�Q�/�2�H�b�- �7�Q�` �2�t���K�T�H�2 �(�j�9�)�X �>�Q�r�2�p�2�`�- ���b �b�?�Q�r�M �B�M �i�?�B�b
�B�M�p�2�b�i�B�;���i�B�Q�M�- �i�?�2 �b�i�2���/�v�@�b�i���i�2 ���b�b�m�K�T�i�B�Q�M ���M�/ �+�Q�`�`�2�b�T�Q�M�/�B�M�; �b�B�K�T�H�B�7�B�+���i�B�Q�M�b ���`�2 �M�Q�i ���H�r���v�b
�p���H�B�/ �B�M �b�i�`�m�+�i�m�`���H�H�v �+�Q�K�T�H�2�t �7�H�Q�Q�`�b �b�m�+�? ���b �i�?�Q�b�2 �B�M �:�Q�Q�/�r�B�M �>���H�H�X

�j�X�9�X�R �P�#�b�2�`�p���i�B�Q�M �Q�7 �b�i���M�/�B�M�; �r���p�2 �[�m���H�B�i�v �i�?�`�Q�m�;�? �K�Q�/���H ���M���H�v�b�B�b

�l�M�/�2�` �i�?�2 �b�i�2���/�v�@�b�i���i�2�- �b�i���M�/�B�M�; �r���p�2 ���b�b�m�K�T�i�B�Q�M�- �i�?�2�`�2 ���`�2 �i�?�`�2�2 �K�Q�/���H �T���`���K�2�i�2�`�b �i�?���i ���7�@
�7�2�+�i �i�?�2 �7�`�2�[�m�2�M�+�v �`�2�b�T�Q�M�b�2 �7�m�M�+�i�B�Q�M �U�6�_�6�V�- �r�?�B�+�? �`�2�H���i�2�b �B�M�T�m�i�b �U�7�Q�Q�i�b�i�2�T �7�Q�`�+�2�b�V �i�Q �b�i�2���/�v�@
�b�i���i�2 �`�2�b�T�Q�M�b�2�, �M���i�m�`���H �7�`�2�[�m�2�M�+�B�2�b�- �/���K�T�B�M�; �`���i�B�Q�b�- ���M�/ �K�Q�/�2 �b�?���T�2�b�X �6�Q�` �� �H�B�M�2���` �i�B�K�2
�B�M�p���`�B���M�i �U�G�h�A�V �b�v�b�i�2�K �m�M�/�2�` �b�i�2���/�v�@�b�i���i�2 �p�B�#�`���i�B�Q�M�- �i�?�2�b�2 �K�Q�/���H �T���`���K�2�i�2�`�b �b�?�Q�m�H�/ �#�2 �+�Q�M�@
�b�B�b�i�2�M�i ���M�/ �B�M�/�2�T�2�M�/�2�M�i �Q�7 �B�M�T�m�i �H�Q�+���i�B�Q�M�X �A�M ���/�/�B�i�B�Q�M�- �K�Q�/�2 �b�?���T�2�b �U�r�B�i�? �� �7�2�r �2�t�+�2�T�i�B�Q�M�b�V
�b�?�Q�m�H�/ ���H�b�Q �/�2�K�Q�M�b�i�`���i�2 �b�i���M�/�B�M�; �r���p�2 �#�2�?���p�B�Q�`�- �i�?���i �B�b�- �K�2���b�m�`�2�K�2�M�i �T�Q�B�M�i�b �b�?�Q�m�H�/ �p�B�#�`���i�2
�B�M�@�T�?���b�2 �U�y� �V �Q�` �+�Q�K�T�H�2�i�2�H�v �Q�m�i�@�Q�7�@�T�?���b�2 �U�R�3�y� �V�X �A�M �Q�`�/�2�` �i�Q �i�2�b�i �i�?�2 ���b�b�m�K�T�i�B�Q�M �i�?���i �b�i���M�/�@
�B�M�; �r���p�2�b ���`�2 �T�`�2�b�2�M�i�- �i�?�2�b�2 �K�Q�/���H �T���`���K�2�i�2�`�b �r�2�`�2 �2�t�i�`���+�i�2�/ �i�?�`�Q�m�;�? �#�Q�i�? �2�t�T�2�`�B�K�2�M�i���H
�K�Q�/���H ���M���H�v�b�B�b �U�1�J���V ���M�/ �Q�T�2�`���i�B�Q�M���H �K�Q�/���H ���M���H�v�b�B�b �U�P�J���V �(�e�k�)�X

�6�Q�` �i�?�2 �1�J���- ���p�2�`���;�2 �6�_�6�b �r�2�`�2 �2�b�i�B�K���i�2�/ �7�`�Q�K �7�B�p�2 �?���K�K�2�` �B�K�T���+�i�b ���i �B�K�T���+�i �H�Q�+���i�B�Q�M
�R ���b �/�B�b�+�m�b�b�2�/ �B�M �a�2�+�i�B�Q�M�j�X�j�X �h�?�2�b�2 �6�_�6�b ���`�2 �b�?�Q�r�M �B�M �6�B�;�m�`�2�j�X�9�� �r�?�2�`�2 �i�?�2 �/���`�F�2�`
�+�Q�H�Q�`�b ���`�2 �7�`�Q�K �H�Q�+���i�B�Q�M�b �+�H�Q�b�2�` �i�Q �i�?�2 �B�K�T���+�i�X �h�?�2 �2�7�7�2�+�i �Q�7 ���i�i�2�M�m���i�B�Q�M �+���M �#�2 �b�2�2�M ���b ��
�T�`�Q�;�`�2�b�b�B�p�2 �/�2�+�`�2���b�2 �B�M �6�_�6 �K���;�M�B�i�m�/�2 ���b �/�B�b�i���M�+�2 �7�`�Q�K �i�?�2 �B�K�T���+�i �B�M�+�`�2���b�2�b �U�+�Q�H�Q�`�b �;�2�i
�H�B�;�?�i�2�`�V�X �.�2�b�T�B�i�2 �i�?�B�b ���i�i�2�M�m���i�B�Q�M�- ���i �7�`�2�[�m�2�M�+�B�2�b �H�Q�r�2�` �i�?���M ���T�T�`�Q�t�B�K���i�2�H�v �j�y �>�x�- �i�?�2�`�2 ���`�2
�+�Q�M�b�B�b�i�2�M�i �T�2���F�b �T�`�2�b�2�M�i �B�M �� �K���D�Q�`�B�i�v �Q�7 �i�?�2 �6�_�6�b�- �� �+�H�2���` �+�?���`���+�i�2�`�B�b�i�B�+ �Q�7 �`�2�7�H�2�+�i�B�Q�M�b ���M�/



�j�X�9�X ���b�b�m�K�T�i�B�Q�M �R�, �a�i�2���/�v�@�b�i���i�2 �b�i���M�/�B�M�; �r���p�2 �#�2�?���p�B�Q�`�j�8

�U���V

�U�#�V

�6�B�;�m�`�2 �j�X�9�, ���+�+�2�H�2�`���M�+�2 �6�_�6�b �7�Q�` �i�?�2 �R�d �m�M�/�2�`�7�H�Q�Q�` �?���H�H�r���v �b�2�M�b�Q�`�b �U���V ���M�/ �+�Q�?�2�`�2�M�+�2 �Q�7
�b�2�H�2�+�i�2�/ �b�2�M�b�Q�`�b �U�#�V�X �.���`�F�2�` �+�Q�H�Q�`�b ���`�2 �7�Q�` �b�2�M�b�Q�`�b �+�H�Q�b�2�` �i�Q �i�?�2 �B�K�T���+�i �H�Q�+���i�B�Q�M �U�H�Q�+���i�B�Q�M �R�V
�b�?�Q�r�M �B�M �6�B�;�m�`�2�j�X�k

�i�?�2 �T�`�2�b�2�M�+�2 �Q�7 �;�H�Q�#���H �K�Q�/�2 �b�?���T�2�b�X �h�?�2�b�2 ���`�2 �?�B�;�?�H�B�;�?�i�2�/ �#�v �i�?�2 �/�Q�i�i�2�/ �H�B�M�2�b�X ���i �7�`�2�[�m�2�M�+�B�2�b
���#�Q�p�2 ���T�T�`�Q�t�B�K���i�2�H�v �j�y �>�x�- �b�Q�K�2 �T�2���F�b ���`�2 �T�`�2�b�2�M�i�- �#�m�i �7�2�r�2�` ���`�2 �+�Q�M�b�B�b�i�2�M�i ���+�`�Q�b�b �6�_�6�b�X
�L�2�p�2�`�i�?�2�H�2�b�b�- ���i�i�2�M�m���i�B�Q�M �B�b �b�i�B�H�H �T�`�2�b�2�M�i �i�Q �� �b�B�K�B�H���` �/�2�;�`�2�2 ���b �H�Q�r�2�` �7�`�2�[�m�2�M�+�B�2�b�X

�h�?�2 �b�B�;�M���H �+�Q�?�2�`�2�M�+�2�- �b�?�Q�r�M �B�M �6�B�;�m�`�2�j�X�9�#�- �;�2�M�2�`���H�H�v �/�2�+�H�B�M�2�b �B�M �[�m���H�B�i�v �7�m�`�i�?�2�` �7�`�Q�K �i�?�2
�B�K�T���+�i�- �H�B�F�2�H�v �/�m�2 �i�Q �� �/�2�+�`�2���b�2 �B�M �b�B�;�M���H�@�i�Q�@�M�Q�B�b�2 �`���i�B�Q�X �h�?�B�b �/�2�;�`���/���i�B�Q�M �B�b �H�2�b�b �T�`�Q�M�Q�m�M�+�2�/
���i �?�B�;�? �7�`�2�[�m�2�M�+�B�2�b�- �B�M�/�B�+���i�B�M�; �� �K�Q�`�2 �+�Q�M�b�B�b�i�2�M�i �B�M�T�m�i �i�Q �Q�m�i�T�m�i �`�2�H���i�B�Q�M�b�?�B�T�X �>�Q�r�2�p�2�`�- �B�i
�B�b �M�Q�i �T�Q�b�b�B�#�H�2 �i�Q �/�`���r �+�Q�M�+�H�m�b�B�Q�M ���#�Q�m�i �b�i�2���/�v�@�b�i���i�2 �#�2�?���p�B�Q�` �7�`�Q�K �+�Q�?�2�`�2�M�+�2 ���H�Q�M�2�X

�6�Q�` �i�?�2 �P�J���- �B�i �r���b �B�K�T�Q�`�i���M�i �i�Q �7�B�M�/ �� �i�B�K�2 �T�2�`�B�Q�/ �r�?�2�`�2 �i�?�2 �?���H�H�r���v �m�M�/�2�` �b�i�m�/�v �2�t�T�2�@
�`�B�2�M�+�2�/ ���b �K�m�+�? ���K�#�B�2�M�i �2�t�+�B�i���i�B�Q�M ���b �T�Q�b�b�B�#�H�2�X �.�m�`�B�M�; ���M �m�M�T�H���M�M�2�/ �7�B�`�2 ���H���`�K�- �2�p�2�`�v�Q�M�2
�B�M �i�?�2 �#�m�B�H�/�B�M�; �r���b �`�2�[�m�B�`�2�/ �i�Q �2�p���+�m���i�2�X ���b �i�?�2 �Q�+�+�m�T���M�i�b �Q�7 �i�?�2 �#�m�B�H�/�B�M�; �r���H�F�2�/ �i�Q�r���`�/�b
�i�?�2 �2�t�B�i�b�- �i�?�2�`�2 �r���b �� �T�2�`�B�Q�/ �Q�7 ���T�T�`�Q�t�B�K���i�2�H�v �R�y �K�B�M�m�i�2�b �r�?�2�`�2 �i�?�2 �?���H�H�r���v �2�t�T�2�`�B�2�M�+�2�/
�+�Q�M�i�B�M�m�Q�m�b �/�B�b�i�`�B�#�m�i�2�/ �B�M�T�m�i �7�`�Q�K �r���H�F�B�M�; �Q�+�+�m�T���M�i�b�X �*�Q�p���`�B���M�+�2�@�.�`�B�p�2�M �a�i�Q�+�?���b�i�B�+ �a�m�#�@
�b�T���+�2 �A�/�2�M�i�B�7�B�+���i�B�Q�M �(�3�9�) ���M�/ ���m�i�Q�K���i�2�/ �K�Q�/���H �b�2�H�2�+�i�B�Q�M �#���b�2�/ �Q�M �+�H�m�b�i�2�`�B�M�; �(�N�9�) �?���p�2 �#�2�2�M
�b�m�+�+�2�b�b�7�m�H�H�v ���T�T�H�B�2�/ �B�M �:�Q�Q�/�r�B�M �>���H�H �(�N�3�)�- ���M�/ �r�2�`�2 �m�b�2�/ �?�2�`�2 �Q�M �i�?�2 �b�2�i �Q�7 �R�d �m�M�/�2�`�7�H�Q�Q�`



�j�e �*�?���T�i�2�` �j�X �A�M�p�2�b�i�B�;���i�B�Q�M �Q�7 ���b�b�m�K�T�i�B�Q�M�b �B�M �o�"�P�A

�?���H�H�r���v �b�2�M�b�Q�`�b �i�Q �2�b�i�B�K���i�2 �i�?�2 �K�Q�/���H �T���`���K�2�i�2�`�b �B�M �i�?�B�b �b�i�m�/�v�X

�J�Q�/���H �T���`���K�2�i�2�`�b �r�2�`�2 �2�t�i�`���+�i�2�/ �p�B�� �1�J�� ���M�/ �P�J�� �B�M �i�?�2 �`���M�;�2 �7�`�Q�K �e�@�R�j �>�x�- �r�?�2�`�2
�;�H�Q�#���H �6�_�6 �T�2���F�b �r�2�`�2 �Q�#�b�2�`�p�2�/�X �6�Q�` �1�J���- �i�?�2 �K�Q�/�2�b �r�2�`�2 �2�t�i�`���+�i�2�/ �7�`�Q�K �i�?�2 �?���K�K�2�`�@
�B�K�T���+�i �6�_�6�b �p�B�� �� �H�2���b�i�@�b�[�m���`�2�b �`���i�B�Q�M���H ���T�T�`�Q�t�B�K���i�B�Q�M �m�b�B�M�; �i�?�2 �p�2�+�i�Q�` �7�B�i�i�B�M�; ���H�;�Q�`�B�i�?�K
�(�j�k�- �9�d�- �9�3�)�X �6�Q�` �P�J���- �i�?�2 �b���K�2 ���m�i�Q�K���i�2�/ �T�`�Q�+�2�b�b �m�b�2�/ �B�M �:�Q�Q�/�r�B�M �>���H�H �#�v �a���`�H�Q �2�i
���H�X �(�N�3�) �r���b �m�b�2�/ �i�Q �2�b�i�B�K���i�2 �K�Q�/���H �T���`���K�2�i�2�`�b�X �h�?�2 �T���`���K�2�i�2�`�b �2�b�i�B�K���i�2�/ �7�Q�` �i�?�2 �b���K�2
�7�Q�m�` �K�Q�/�2�b �7�`�Q�K �2���+�? �K�2�i�?�Q�/ ���`�2 �+�Q�K�T���`�2�/ �B�M �h���#�H�2�j�X�R�X �h�?�2 �2�b�i�B�K���i�2�/ �7�`�2�[�m�2�M�+�B�2�b �Q�7
�2���+�? �K�Q�/�2 ���`�2 �b�B�K�B�H���`�- �r�B�i�? �/�B�7�7�2�`�2�M�+�2�b �m�M�/�2�` �R�y�W �#�2�i�r�2�2�M �i�?�2 �K�2�i�?�Q�/�b�X �h�?�2 �7�`�2�[�m�2�M�+�B�2�b
�2�b�i�B�K���i�2�/ �#�v �P�J�� ���`�2 ���H�H �H�Q�r�2�` �i�?���M �i�?�Q�b�2 �Q�7 �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �K�Q�/�2�b �7�`�Q�K �1�J���X �h�?�2
�2�b�i�B�K���i�2�/ �/���K�T�B�M�; �`���i�B�Q �B�b ���H�r���v�b �?�B�;�?�2�` �B�M �i�?�2 �P�J���- ���H�i�?�Q�m�;�? ���H�H �/���K�T�B�M�; �2�b�i�B�K���i�2�b �7�`�Q�K
�#�Q�i�? �K�2�i�?�Q�/�b ���`�2 �#�2�i�r�2�2�M �R�W ���M�/ �3�W�X

�h���#�H�2 �j�X�R�, �6�`�2�[�m�2�M�+�B�2�b �Uf i �V�- �/���K�T�B�M�; �`���i�B�Q�b �U� i �V�- ���M�/ �J�Q�/�2 �*�Q�K�T�H�2�t�B�i�v �6���+�i�Q�` �U�J�*�6�V �+�Q�K�@
�T���`�B�b�Q�M �#�2�i�r�2�2�M �1�J�� ���M�/ �P�J���X �J���*�b �b�?�Q�r�M ���`�2 �#�2�i�r�2�2�M �i�?�2 �1�J�� ���M�/ �P�J�� �2�b�i�B�K���i�2�/
�K�Q�/�2 �b�?���T�2 �7�Q�` �2���+�? �K�Q�/�2 �Q�`�/�2�`�X

�1�J�� �P�J��
�J�Q�/�2 f i � i �J�*�6 f i � i �J�*�6 �J���*

�R �e�X�j�N �y�X�y�9�9 �j�X�3 �8�X�N�9 �y�X�y�8�3 �j�X�3 �y�X�N�j
�k �3�X�3�3 �y�X�y�R�j �R�9�X�3 �3�X�R�R �y�X�y�j�y �j�R�X�3 �y�X�8�j
�j �R�y�X�e�d �y�X�y�j�d �9�d�X�3 �R�y�X�R�j �y�X�y�9�9 �k�N�X�e �y�X�8�N
�9 �R�k�X�e�9 �y�X�y�9�8 �e�9�X�k �R�R�X�3�3 �y�X�y�d�e �k�k�X�9 �y�X�9�9

�� �p�B�b�m���H �+�Q�K�T���`�B�b�Q�M �Q�7 �i�?�2 �K�Q�/�2 �b�?���T�2�b ���M�/ �i�?�2 �T�?���b�2 �Q�7 �2���+�? �H�Q�+���i�B�Q�M ���`�2 �b�?�Q�r�M �B�M �6�B�;�@
�m�`�2�j�X�8�X �h�?�2 �K�Q�/�2 �b�?���T�2�b �7�Q�H�H�Q�r �i�?�2 �T���i�i�2�`�M �Q�M�2 �r�Q�m�H�/ �2�t�T�2�+�i�- �r�B�i�? �i�?�2 �7�B�`�b�i �K�Q�/�2 �b�?�Q�r�B�M�;
�+�Q�K�T�H�2�i�2�H�v �B�M�@�T�?���b�2 �K�Q�i�B�Q�M ���M�/ �?�B�;�?�2�` �Q�`�/�2�`�b �2�t�?�B�#�B�i�B�M�; ���M �B�M�+�`�2���b�B�M�; �M�m�K�#�2�` �Q�7 �M�Q�/���H �H�B�M�2�b
�U�H�B�M�2�b �r�B�i�? �x�2�`�Q ���K�T�H�B�i�m�/�2�V�X �.�m�2 �i�Q �i�?�2 �H���v�Q�m�i �Q�7 �i�?�2 �b�2�M�b�Q�`�b �K�Q�m�M�i�2�/ �B�M �i�?�B�b �?���H�H�r���v�- �Q�M�H�v
�i�?�2 �T���`�i �Q�7 �i�?�2 �K�Q�/�2 �b�?���T�2�b �r�?�B�+�? �/�2�p�2�H�Q�T ���H�Q�M�; �i�?�2 �H�2�M�;�i�? �Q�7 �i�?�2 �?���H�H�r���v ���`�2 �b�2�2�M�X �a�B�M�+�2
�i�?�2 �7�H�Q�Q�` ���T�T�2���`�b �i�Q �#�2 ���+�i�B�M�; ���b �� �b�B�M�;�H�2 �b�i�`�m�+�i�m�`�2 ���M�/ �p�B�#�`���i�B�M�; �i�Q�;�2�i�?�2�`�- �7�m�H�H �T�H���i�2�@�H�B�F�2
�K�Q�/�2�b �7�Q�` �i�?�2 �7�H�Q�Q�` �r�Q�m�H�/ �#�2 �2�t�T�2�+�i�2�/ �r�?�B�+�? �r�Q�m�H�/ �2�t�?�B�#�B�i �/�2�7�H�2�+�i�B�Q�M �b�?���T�2�b �B�M �i�?�2 �/�B�`�2�+�i�B�Q�M
�T�2�`�T�2�M�/�B�+�m�H���` �i�Q �i�?�2 �?���H�H�r���v ���b �r�2�H�H�- �?�Q�r�2�p�2�` �i�?�B�b �T���`�i �Q�7 �i�?�2 �K�Q�/�2 �b�?���T�2�b �B�b �M�Q�i �p�B�b�B�#�H�2�X ��
�+�H�Q�b�2�` �H�Q�Q�F ���i �i�?�2 �T�?���b�2�b �Q�7 �2���+�? �K�2���b�m�`�2�K�2�M�i �H�Q�+���i�B�Q�M �B�M �6�B�;�m�`�2�j�X�8�b�?�Q�r�b �i�?���i �b�Q�K�2 �K�Q�/�2
�b�?���T�2�b ���`�2 �+�Q�K�T�H�2�t �U�2�X�;�X�- �1�J�� �K�Q�/�2�b �i�?�`�2�2 ���M�/ �7�Q�m�`�- �P�J�� �K�Q�/�2�b �i�r�Q�- �i�?�`�2�2�- ���M�/ �7�Q�m�`�V�X �A�M
�Q�i�?�2�` �r�Q�`�/�b�- �i�?�2�v �/�Q �M�Q�i �2�t�?�B�#�B�i �i�?�2 �T�m�`�2 �B�M�@�T�?���b�2 �Q�` �Q�m�i�@�Q�7�@�T�?���b�2 �#�2�?���p�B�Q�` �2�t�T�2�+�i�2�/ �7�`�Q�K
�b�i���M�/�B�M�; �r���p�2�b �r�?�B�+�? �r�Q�m�H�/ �#�2 �Q�#�b�2�`�p�2�/ ���b �T�Q�B�M�i�b �H�B�K�B�i�2�/ �Q�M�H�v �i�Q �Q�T�T�Q�b�B�i�2 �b�B�/�2�b �Q�7 �i�?�2 �T�?���b�2
�+�B�`�+�H�2�X �>�Q�r�2�p�2�`�- �b�Q�K�2 �Q�7 �i�?�2 �K�Q�/�2 �2�b�i�B�K���i�2�b �?���p�2 �� �b�T�`�2���/ �Q�7 �T�?���b�2�b �b�m�;�;�2�b�i�B�M�; �i�?���i �i�?�2�v
���`�2 �+�Q�K�T�H�2�t�X �h�?�B�b �B�b �`�2�B�M�7�Q�`�+�2�/ �#�v �� �?�B�;�? �J�Q�/�2 �*�Q�K�T�H�2�t�B�i�v �6���+�i�Q�` �(�8�9�)�- ���b �b�?�Q�r�M �B�M �h���#�H�2
�j�X�R�X �L�2�p�2�`�i�?�2�H�2�b�b�- �i�?�2�`�2 �B�b �;�Q�Q�/ �p�B�b�m���H ���;�`�2�2�K�2�M�i �#�2�i�r�2�2�M �i�?�2 �1�J�� ���M�/ �P�J�� �2�b�i�B�K���i�2�/
�K�Q�/�2 �b�?���T�2�b�X �>�Q�r�2�p�2�`�- �i�?�2 �K�Q�/���H ���b�b�m�`���M�+�2 �+�`�B�i�2�`�B�Q�M �(�3�j�) �U�J���*�- �h���#�H�2�j�X�R�V �#�2�i�r�2�2�M �i�?�2
�K�Q�/�2 �b�?���T�2 �2�b�i�B�K���i�2�b �b�?�Q�r�b �i�?���i �i�?�2�`�2 ���`�2 �b�Q�K�2 �/�B�7�7�2�`�2�M�+�2�b �#�2�i�r�2�2�M �i�?�2 �i�r�Q �K�2�i�?�Q�/�b�X �h�?�2




	Titlepage
	Abstract
	General Audience Abstract
	Acknowledgements
	List of Figures
	List of Tables
	Introduction
	Smart Buildings and VBOI
	VBOI Algorithms

	Background for VBOI Algorithms
	Input/Output relationship based algorithms
	Energy based algorithms
	Waveguide based algorithms
	Common assumptions in VBOI

	Data-Driven Modelling for VBOI
	VBOI Algorithm Calibration
	Opportunity for structural dynamics data-driven models

	Contributions
	Outline of Dissertation

	Gait Analysis via Underfloor Accelerometers
	Introduction
	Traditional Gait Analysis Techniques

	Outline of Gait Analysis Process
	Participants
	Experiment and Data Processing

	Gait Parameters from Structural Measurements
	Effect of number of sensors
	Analysis of Normal Gait

	Comparison with traditional gait analysis tools
	Participants
	Equipment and Test Set-up
	Data Analysis
	Results and Discussion

	Discussion
	Conclusion

	Investigation of assumptions in VBOI
	Introduction
	Current vibration-based occupant inference algorithms
	Methods
	Series 1: Observations of vibration in buildings
	Series 2: Detailed investigations of vibration in a beam-column structure

	Assumption 1: Steady-state standing wave behavior
	Observation of standing wave quality through modal analysis
	Sources of variability in FRFs and modal parameters
	Effect of energy loss on FRFs
	Summary of assumption

	Assumption 2: Infinite plate with uniform attenuation
	Observation of attenuation and reflections in Goodwin Hall
	Wave propagation through a column
	Parameters affecting mode conversion and reflections
	Summary of assumption

	Assumption 3: Neglected or simplified dispersion relations
	Observations of dispersion in buildings
	Quantification of dispersion relations
	Parameters that affect dispersion relations
	Summary of assumption

	Conclusion

	Modelling Second Order Systems
	Introduction
	Overview of Characterizing Second Order Systems

	Theory of Second Order Systems
	Partial Differential Equations
	State Space Model
	Transfer Function

	Building Predictive Models
	Admissible functions in the Rayleigh-Ritz Method
	Choice of collocation locations
	Model order of Finite Element models
	Rational Approximation

	Conclusion

	A Novel Data-Driven Method to Build Continuous Predictive Models
	Introduction
	Comparison to Current Methods for Modelling Second Order Systems
	Comparison to analytical methods
	Comparison to data-driven methods

	Continuous Residue Interpolation Algorithm
	Setting up the optimization problem
	Solving the optimization problem
	Interpolated Points and State Space
	Implementation Considerations

	Applications
	4-DOF system
	Euler-Bernoulli Beam
	Marimba Bar

	CRI for VBOI
	Two-floor system
	CRI fit
	CRI-FEEL Localization

	Conclusion

	Conclusion
	Summary of Contributions
	Areas of Future Work
	Future of Vibration-based Gait Analysis
	Future of Vibration-based Occupant Inference
	Future of Continuous Residue Interpolation


	Bibliography
	Appendices
	Appendix Admissible Function Details
	Appendix CRI Optimization Details
	Appendix CRI Code
	CRI Example
	CRI Function
	CRI2SS Function


