
Bachelor Thesis
Shamim Siddique

Tile-based software rasterization in Futhark

June 12, 2026

Advisor: Troels Henriksen



Abstract

1024 �
1024
8192�8192

2



Contents
1 Introduction 5

1.1 Project overview . . . . . . . . . . . . . . . . . . . . . . . . . 5
1.2 Acknowledgments . . . . . . . . . . . . . . . . . . . . . . . . . 6
1.3 Other work . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

2 Background 7
2.1 Rasterization . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

2.1.1 Cross product . . . . . . . . . . . . . . . . . . . . . . . 12
2.1.2 Edge function . . . . . . . . . . . . . . . . . . . . . . . 13
2.1.3 A triangle as a combination of edge functions . . . . . 15
2.1.4 Barycentric coordinates . . . . . . . . . . . . . . . . . 16
2.1.5 Fill convention . . . . . . . . . . . . . . . . . . . . . . 17
2.1.6 Visibility buffer . . . . . . . . . . . . . . . . . . . . . . 18
2.1.7 Custom shader functions . . . . . . . . . . . . . . . . . 19

2.2 Data-parallel rendering . . . . . . . . . . . . . . . . . . . . . . 21
2.2.1 Object-parallelism vs image-parallelism . . . . . . . . . 21
2.2.2 Segmented operations in Futhark . . . . . . . . . . . . 21
2.2.3 Generalized histogram in Futhark . . . . . . . . . . . . 24
2.2.4 Sorting classification . . . . . . . . . . . . . . . . . . . 25

3 Design and implementation 26
3.1 Data-parallel hierarchal tiling with coverage masks . . . . . . 26

3.1.1 Coverage masks . . . . . . . . . . . . . . . . . . . . . . 27
3.1.2 The algorithm ( ) . . . . . . . . . . . . . 29
3.1.3 Hierarchal application . . . . . . . . . . . . . . . . . . 31

3.2 Atomic depth resolution . . . . . . . . . . . . . . . . . . . . . 33
3.2.1 With tuples . . . . . . . . . . . . . . . . . . . . . . . . 33
3.2.2 With deferred linear search . . . . . . . . . . . . . . . 34
3.2.3 With deferred lookup with visibility buffer . . . . . . . 36

3.3 Tile-based rasterization . . . . . . . . . . . . . . . . . . . . . . 38
3.3.1 Spatial sorting step . . . . . . . . . . . . . . . . . . . . 38
3.3.2 Depth resolution with shared memory . . . . . . . . . 40

4 Discussion and evaluation 42
4.1 Experimental setup . . . . . . . . . . . . . . . . . . . . . . . . 43
4.2 Benchmarks . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

3



4.3 Reflections on the data-parallel approach . . . . . . . . . . . . 50
4.4 Future work . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

5 Conclusion 52

A Appendix - Source code 53

B Appendix - Background 54
B.1 Rendering with rasterization . . . . . . . . . . . . . . . . . . . 54

B.1.1 Projection . . . . . . . . . . . . . . . . . . . . . . . . . 54
B.1.2 Camera frustum planes . . . . . . . . . . . . . . . . . 56
B.1.3 Depth . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
B.1.4 Homogenous coordinates . . . . . . . . . . . . . . . . . 59
B.1.5 Clipping . . . . . . . . . . . . . . . . . . . . . . . . . . 61

B.2 Shading . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
B.2.1 Use of barycentric coordinates . . . . . . . . . . . . . . 64
B.2.2 Perspective-correct interpolation . . . . . . . . . . . . 65

C Appendix - Design and implementation 67
C.1 Modularization and setup . . . . . . . . . . . . . . . . . . . . 67

C.1.1 Rasterizers . . . . . . . . . . . . . . . . . . . . . . . . 67
C.1.2 Varying . . . . . . . . . . . . . . . . . . . . . . . . . . 69
C.1.3 Fragment . . . . . . . . . . . . . . . . . . . . . . . . . 69
C.1.4 Shaders . . . . . . . . . . . . . . . . . . . . . . . . . . 70
C.1.5 Setup . . . . . . . . . . . . . . . . . . . . . . . . . . . 70
C.1.6 Additional module parameterization . . . . . . . . . . 72
C.1.7 Miscellaneous math . . . . . . . . . . . . . . . . . . . . 72

D Appendix - Discussion and evaluation 73
D.1 Correctness . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73

E Appendix - AI declaration 75

4



1 Introduction
Geometry offers two complementary ways to represent a 2D region: explicitly
through its boundary, or implicitly through constraints on its points. A circle
of radius r at the origin, for example, can be defined in either form as follows:

Explicit / Parametric Implicit
x(�) = r cos �
y(�) = r sin �

f(x; y) = x2 + y2 � r2

s.t. f(x; y) = 0

This distinction naturally extends to triangles. A triangle can be defined ex-
plicitly by its edges. Triangle rasterization is the task of determining which
discrete points lie inside a triangle. Scanline rasterization exploits this ex-
plicit representation by traversing along the edges and filling the horizon-
tal spans in between. Pineda rasterization, by contrast, treats the triangle
implicitly through its edge functions and classifies sampled points by their
position relative to each edge. Here, only the points inside the triangle’s
bounding box are sampled to reduce the number of unnecessary tests.

Rasterizing an arbitrary number of triangles is irregular and computationally
demanding: there is no predictable pattern that determines how many or
which grid points each triangle will cover on a screen grid. Henriksen et al.
[17] describes a ”flattening-by-expansion” approach for a class of irregular
problems solved in a data-parallel manner through the design API
in Futhark. This approach is successfully used for scanline rasterization, so
the question naturally extends to whether it can also be applied to Pineda
rasterization.

Additionally, it would be desirable to ”tame” the irregularity of rasterization
and exploit locality by assigning triangles to particular screen regions for per-
formance. Tile-based rasterization is a natural next step once rasterization
through edge functions is efficiently achievable in Futhark.

1.1 Project overview
The background section first establishes Pineda rasterization. Then it de-
scribes how it can be performed in a data-parallel manner in addition to
describing sort-middle, tile-based rendering.
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The design and implementation section describe a data-parallel hierarchical
tiling algorithm done using , an expand-filter implementation.
It explains how can be applied hierarchically despite only
supporting small, bounded segment sizes.

The section then proceeds to describe different approaches to depth resolution
for determining which triangle should be selected for each pixel.

Finally, it describes how tile-based rasterization is performed, evaluates dif-
ferent implemented rasterizers in terms of performance and memory usage,
and suggest directions for future work.

1.2 Acknowledgments
Thanks to the public Stanford repository for the Rabbit, Dragon, Angel, and
Armadillo models.

Thanks to Martin Newell for the Utah teapot model in 1975.

Thanks to Blender for the Suzanne monkey model.

And thanks to Max-Kawula for the Penger model.

The hedgehog model is an work of programmer art by the
author.

1.3 Other work
is a fork that extends the Futhark library to

be able to load files.

Under the writing of this thesis, some bugs were found as well:
see this / issue,
this globally defined bindings in non-inlined functions issue,
this merge sort deleting maximal elements issue,
and this edge case for modules, the latter reported to the thesis advisor.
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�i�B�H�2�@�#���b�2�/ �i�`���p�2�`�b���H�- ���M�/ �H�Q�+���H�B�i�v�@�Q�T�i�B�K�B�x�2�/ ���+�+�2�b�b �T���i�i�2�`�M�b �(�R�k�)�X

�3



�S�B�M�2�/�� � �̀��b�i�2�`�B�x���i�B�Q�M�- �M���K�2�/ ���7�i�2�` �i�?�2 �T���T�2�` �#�v �S�B�M�2�/�� �(�j�9�) �7�`�Q�K �R�N�3�3�- �B�b �+�2�M�@
�i�2�`�2�/ ���`�Q�m�M�/ ���M���H�v�i�B�+���H�H�v�@�/�2�`�B�p�2�/ �i�`�B���M�;�H�2 �2�/�;�2 �7�m�M�+�i�B�Q�M�b�X ���M�2�/�;�2 �7�m�M�+�i�B�Q�M
�B�b �� �H�B�M�2���` �7�m�M�+�i�B�Q�Mf : R2 ! R �r�?�Q�b�2 �b�B�;�M �B�M�/�B�+���i�2�b �i�?�2 �b�B�/�2 �Q�7 ���M �2�/�;�2 ��
�b���K�T�H�2�/ �T�Q�B�M�i(x; y) �H�B�2�b �Q�M�,

f (x; y) > 0 �4) (x; y) �B�b �Q�M �i�?�2 �ô�H�2�7�i�ô �b�B�/�2 �Q�7 �i�?�2 �2�/�;�2

f (x; y) = 0 �4) (x; y) �H�B�2�b �2�t���+�i�H�v �Q�M �i�?�2 �2�/�;�2

f (x; y) < 0 �4) (x; y) �B�b �Q�M �i�?�2 �ô�`�B�;�?�i�ô �b�B�/�2 �Q�7 �i�?�2 �2�/�;�2

�U�R�V

�*���`�2�7�m�H�H�v �+�?�Q�Q�b�B�M�; �i�?�2 �2�/�;�2 �7�m�M�+�i�B�Q�M�b �b�m�+�? �i�?���i �i�?�2 �?���H�7�@�b�T���+�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�;
�i�Q �i�?�2 �ô�H�2�7�i�ô �b�B�/�2 �+�Q�M�i���B�M�b �i�?�2 �i�`�B���M�;�H�2 �B�M�i�2�`�B�Q�` �7�Q�` �2���+�? �2�/�;�2 �U���b �/�2�b�+�`�B�#�2�/ �B�M
�i�?�2 �M�2�t�i �b�2�+�i�B�Q�M�b�V�- �B�i �#�2�+�Q�K�2�b �T�Q�b�b�B�#�H�2 �i�Q �/�2�}�M�2 �� �H�Q�;�B�+���H �T�`�2�/�B�+���i�2P(x; y)
�i�?���i �/�2�i�2�`�K�B�M�2�b �r�?�2�i�?�2�` �� �b���K�T�H�2�/ �T�Q�B�M�i(x; y) �H�B�2�b �B�M�b�B�/�2 �i�?�2 �i�`�B���M�;�H�2�X

P(x; y) =
�
f 0(x; y) � 0 ^ f 1(x; y) � 0 ^ f 2(x; y) � 0

�
�U�k�V

�6�Q�` �2�{�+�B�2�M�+�v�- �b���K�T�H�B�M�; �+���M �#�2 �`�2�b�i�`�B�+�i�2�/ �i�Q �T�Q�B�M�i�b �r�B�i�?�B�M �i�?�2 �i�`�B���M�;�H�2 �#�Q�m�M�/�@
�B�M�; �#�Q�t �`���i�?�2�` �i�?���M �i�?�2 �2�M�i�B�`�2 �b�+�`�2�2�M �;�`�B�/�X �� �?�B�;�?�@�H�2�p�2�H �/�2�b�+�`�B�T�i�B�Q�M �Q�7 �S�B�M�2�/��
�`���b�i�2�`�B�x���i�B�Q�M �B�b ���b �7�Q�H�H�Q�r�b�X ���b �B�H�H�m�b�i�`���i�2�/ �B�M �6�B�;�m�`�2�k�- �� �+�2�H�H �B�b �+�Q�M�b�B�/�2�`�2�/
�B�M�b�B�/�2 �i�?�2 �i�`�B���M�;�H�2 �B�7 �B�i�b �K�B�/�T�Q�B�M�i �H�B�2�b �B�M�b�B�/�2 �i�?�2 �i�`�B���M�;�H�2�X

xmin = b�K�B�Mf x1; x2; x3gc

ymin = b�K�B�Mf y1; y2; y3gc

xmax = d�K���tf x1; x2; x3ge

ymax = d�K���tf y1; y2; y3ge

�R�X���b�b�B�;�M�B�M�; ���#�Q�p�2 �p���`�B���#�H�2�b�- �B�i�2�`���i�2 �Q�p�2�`y
�7�`�Q�Kymin �i�Qymax �X �6�Q�` �2���+�?y�- �B�i�2�`���i�2
�Q�p�2�`x �7�`�Q�Kxmin �i�Qxmax �X

�k�X�6�Q�` �2���+�?(x; y) �T���B�`�- �2�p���H�m���i�2
P(x + 0:5; y + 0:5)�X �A�7 �i�?�2 �T�`�2�/�B�+���i�2 �2�p���H�@
�m���i�2�b �i�Q �i�`�m�2�- �}�H�H �i�?�2 �+�2�H�H�c �Q�i�?�2�`�r�B�b�2�- �+�Q�M�@
�i�B�M�m�2�X

�6�B�;�m�`�2 �j�, �S�B�M�2�/�� �`���b�i�2�`�B�x���i�B�Q�M

�N



�S�2�`�7�Q�`�K�B�M�; �� �`�Q�r�@�K���D�Q�` �i�`���p�2�`�b���H �Q�7 �i�?�2 �#�Q�m�M�/�B�M�; �#�Q�t�- ���b �/�2�b�+�`�B�#�2�/ �B�M �6�B�;�@
�m�`�2�8�- �`�2�b�m�H�i�b �B�M �m�M�M�2�+�2�b�b���`�v �r�Q�`�F�- �b�B�M�+�2 ���`�Q�m�M�/ �?���H�7 �Q�7 �i�?�2 �i�`���p�2�`�b�2�/ �+�2�H�H�b
�i�v�T�B�+���H�H�v �H�B�2 �Q�m�i�b�B�/�2 �i�?�2 �i�`�B���M�;�H�2�X �_�2�b�i�`�B�+�i�B�M�; �i�?�2 �b�2�i �Q�7 �b���K�T�H�2�/ �T�Q�B�M�i�b �i�Q
�i�?�2 �#�Q�m�M�/�B�M�; �#�Q�t �K���F�2�b �i�?�2 ���b�v�K�T�i�Q�i�B�+ �`�m�M�i�B�K�2 �+�Q�K�T�H�2�t�B�i�v �Q�7 �b�+���M�H�B�M�2 ���M�/
�S�B�M�2�/�� �`���b�i�2�`�B�x���i�B�Q�M �b�B�K�B�H���`�- �#�m�i �i�?�2 �H���i�i�2�` �b�i�B�H�H �B�M�+�m�`�b �� �b�B�;�M�B�}�+���M�i�H�v �H���`�;�2�`
�+�Q�M�b�i���M�i �7���+�i�Q�` �B�M �B�i�b �#���b�B�+ �7�Q�`�K�X

�S���`���T�?�`���b�B�M�; �:�B�2�b�2�M �(�R�k�) �B�M �i�?�2 �7�Q�H�H�Q�r�B�M�; �T���`���;�`���T�?�, �S�B�M�2�/�� �(�j�9�) �/�2�b�+�`�B�#�2�/
�b�K���`�i�2�` �r���v�b �i�Q �i�`���p�2�`�b�2 �i�?�2 �T�Q�B�M�i�b �B�M �i�?�2 �#�Q�m�M�/�B�M�; �#�Q�t�- ���i �i�?�2 �+�Q�b�i �Q�7
�2�t�i�`�� �H�Q�;�B�+ ���M�/ �+�Q�b�i�f�T�2�`�7�Q�`�K���M�+�2 �i�`���/�2�Q�z�b�X �J�+�*�Q�`�K���+�F ���M�/ �J�+�L���K���`�� �(�j�y�)
�/�2�b�+�`�B�#�2�b �K�Q�`�2 �2�{�+�B�2�M�i �i�`���p�2�`�b���H �b�+�?�2�K�2�b �#���b�2�/ �Q�M �i�B�H�2�b�- ���M�/ �:�`�2�2�M�2 �(�R�9�)
�i���F�2�b �B�i �7�m�`�i�?�2�` ���M�/ �/�B�p�B�/�2�b �i�?�2 �b�+�`�2�2�M �B�M�i�Q �`�2�;�m�H���`�- �?�B�2�`���`�+�?�B�+���H �i�B�H�2�b�X ���#�`���b�?
�(�R�) �B�M�/�2�T�2�M�/�2�M�i�H�v �/�B�b�+�Q�p�2�`�2�/ �i�?�2 �b���K�2 ���T�T�`�Q���+�? �r�?�B�H�2 �r�Q�`�F�B�M�; �Q�M �G���`�`���#�2�2�- ��
�+���M�+�2�H�2�/ �A�M�i�2�H �:�S�:�S�l �T�`�Q�D�2�+�i �7�`�Q�K �i�?�2 �H���i�2 �k�y�y�y�b�- �+�Q�K�#�B�M�2�/ �*�S�l�@�H�B�F�2 �t�3�e
�+�Q�K�T���i�B�#�B�H�B�i�v ���M�/ �+���+�?�2 �+�Q�?�2�`�2�M�+�2 �r�B�i�? �:�S�l�@�H�B�F�2 �a�A�J�. �p�2�+�i�Q�` �m�M�B�i�b ���M�/
�i�2�t�i�m�`�2 �b���K�T�H�B�M�; �?���`�/�r���`�2 �(�9�e�)�X

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

�1�/�;�2 �7�m�M�+�i�B�Q�M�b �T�`�Q�p�B�/�2 �� �b�B�K�T�H�2 ���M�/ �2�{�+�B�2�M�i �K�2�i�?�Q�/ �7�Q�` �i�2�b�i�B�M�; �i�`�B���M�;�H�2�@
�`�2�+�i���M�;�H�2 �b�m�#�`�2�;�B�Q�M �Q�p�2�`�H���T�X �� �[�m�B�+�F�- �+�Q�M�b�2�`�p���i�B�p�2 �#�Q�m�M�/�B�M�;�@�#�Q�t �i�2�b�i �+���M �#�2
�T�2�`�7�Q�`�K�2�/ �}�`�b�i�- �7�Q�H�H�Q�r�2�/ �#�v �2�p���H�m���i�B�M�; �2���+�? �Q�7 �i�?�2 �i�`�B���M�;�H�2�ö�b �2�/�;�2 �7�m�M�+�i�B�Q�M�b
���i �i�?�2 �7�Q�m�` �+�Q�`�M�2�`�b �Q�7 �i�?�2 �`�2�+�i���M�;�H�2�X �A�7 ���H�H �7�Q�m�` �+�Q�`�M�2�`�b �H�B�2 �Q�m�i�b�B�/�2 ���M�v �b�B�M�;�H�2
�2�/�;�2�- �i�?�2 �`�2�+�i���M�;�H�2 �B�b �+�Q�M�b�B�/�2�`�2�/ �i�Q�M�Q�i�Q�p�2�`�H���T �i�?�2 �i�`�B���M�;�H�2 �(�R�)�X

�6�B�;�m�`�2 �9�, �>�B�2�`���`�+�?�B�+���H �i�B�H�B�M�; �f �`���b�i�2�`�B�x���i�B�Q�M �Q�7 �j�t�j �i�B�H�2�b�X

�6�B�;�m�`�2�9�B�b �D�m�b�i ���M �B�H�H�m�b�i�`���i�B�p�2 �2�t���K�T�H�2�- �#�m�i �i�?�2 �B�/�2�� �+���M �#�2 �+���`�`�B�2�/ �Q�m�i ���+�`�Q�b�b
�H���`�;�2�` �i�B�H�2�b�X �h�?�B�b �r���v�- �i�?�2 �M�m�K�#�2�` �Q�7 �r���b�i�2�/ �2�p���H�m���i�B�Q�M�b �+���M �#�2 �`�Q�m�;�?�H�v
�`�2�/�m�+�2�/ �H�Q�;���`�B�i�?�K�B�+���H�H�v�X

�R�y



�J�Q�`�2 �B�K�T�Q�`�i���M�i�H�v�- �#�v �/�B�p�B�/�B�M�; �i�?�2 �b�+�`�2�2�M �B�M�i�Q �?�B�2�`���`�+�?�B�+���H �i�B�H�2�b ���M�/ ���b�b�B�;�M�B�M�;
�i�`�B���M�;�H�2�b �i�Q �i�?�Q�b�2 �i�B�H�2�b�- �Q�M�2 �;���B�M�b ���/�/�B�i�B�Q�M���H �~�2�t�B�#�B�H�B�i�v ���M�/ �+�Q�M�i�`�Q�H �Q�p�2�` �?�Q�r
�i�?�2 �`���b�i�2�`�B�x���i�B�Q�M �r�Q�`�F�H�Q���/ �B�b �/�B�b�i�`�B�#�m�i�2�/�X �� �H���`�;�2 �i�`�B���M�;�H�2 �+���M �#�2 ���b�b�B�;�M�2�/ �i�Q
�Q�M�2 �Q�` �K�Q�`�2 �b�K���H�H�2�`�- �K���M���;�2���#�H�2 �i�B�H�2�@�b�B�x�2�/ �b�+�`�2�2�M �`�2�;�B�Q�M�b �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�Q
�b�K���H�H�2�` �m�M�B�i�b �Q�7 �r�Q�`�F�- �r�?�B�H�2 �b�K���H�H�2�` �i�`�B���M�;�H�2�b �i�v�T�B�+���H�H�v �+���M �#�2 ���b�b�B�;�M�2�/ �i�Q ��
�b�B�M�;�H�2 �i�B�H�2�@�b�B�x�2�/ �b�+�`�2�2�M �`�2�;�B�Q�M�- �i�?�2�`�2�#�v �M�Q�i �i�`�2���i�B�M�; �i�?�2 �i�`�B���M�;�H�2�b �i�?�2�K�b�2�H�p�2�b
�#�m�i �K�Q�`�2 �m�M�B�7�Q�`�K �r�Q�`�F �B�i�2�K�b �/�2�`�B�p�2�/ �i�?�2�`�2�Q�7 ���b �i�?�2 �T�`�B�K���`�v �m�M�B�i �Q�7 �r�Q�`�F �(�R�j�)�X

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

�_�2�;���`�/�H�2�b�b �Q�7 �i�?�2 �b�i�`���i�2�;�v �m�b�2�/ �i�Q �?���M�/�H�2 �B�`�`�2�;�m�H���`�- �p���`�B���#�H�2�@�b�B�x�2�/ �r�Q�`�F�- �� �F�2�v
�[�m�2�b�i�B�Q�M �`�2�K���B�M�b�, �?�Q�r �b�?�Q�m�H�/ �i�`�B���M�;�H�2�@�i�B�H�2 �Q�p�2�`�H���T�b �#�2 �`�2�T�`�2�b�2�M�i�2�/ �2�{�+�B�2�M�i�H�v�\
�h�?�B�b �B�b �+�Q�K�K�Q�M�H�v ���+�?�B�2�p�2�/ �m�b�B�M�; �#�B�i�K���b�F�b�- �i�v�T�B�+���H�H�v �}�t�2�/�@�b�B�x�2 ���M�/ �+�Q�K�T���+�i
�`�2�T�`�2�b�2�M�i���i�B�Q�M�b �Q�7 �#�B�M���`�v �+�Q�p�2�`���;�2 �B�M�7�Q�`�K���i�B�Q�M�- �F�M�Q�r�M ���b�+�Q�p�2� �̀��;�2 �K���b�F�b�(�R�-
�R�9�)�X

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

�6�B�;�m�`�2 �8�, �>�B�2�`���`�+�?�B�+���H �`���b�i�2�`�B�x���i�B�Q�M �m�b�B�M�; �+�Q�p�2�`���;�2 �K���b�F�b �Q�M �j�“�j �+�Q���`�b�2 �i�B�H�2�b�-
�r�B�i�? �k�“�k �}�M�2 �i�B�H�2�b �b���K�T�H�2�/ ���i �K�B�/�T�Q�B�M�i�b �i�Q �;�2�M�2�`���i�2 �T�B�t�2�H �7�`���;�K�2�M�i�b�X

�h�?�B�b �+�Q�M�+�H�m�/�2�b �i�?�2 �?�B�;�?�@�H�2�p�2�H �Q�p�2�`�p�B�2�r �Q�7 �?�B�2�`���`�+�?�B�+���H �`���b�i�2�`�B�x���i�B�Q�M�X �h�?�2 �7�Q�H�@
�H�Q�r�B�M�; �b�2�+�i�B�Q�M�b �/�2�i���B�H �2�/�;�2 �7�m�M�+�i�B�Q�M�b ���M�/ ���b�T�2�+�i�b �Q�7 �S�B�M�2�/�� �`���b�i�2�`�B�x���i�B�Q�M�X

�R�R



�k�X�R�X�R �*�`�Q�b�b �T�`�Q�/�m�+�i

���b �� �T�`�2�H�m�/�2 �i�Q �i�?�2 �/�2�b�+�`�B�T�i�B�Q�M �Q�7 �2�/�;�2 �7�m�M�+�i�B�Q�M�b �U�/�2�b�+�`�B�#�2�/ �B�M �i�?�2 �M�2�t�i
�b�2�+�i�B�Q�M�V�- �i�?�B�b �b�2�+�i�B�Q�M �`�2�p�B�2�r�b �� �7�2�r �B�K�T�Q�`�i���M�i �T�`�Q�T�2�`�i�B�2�b �Q�7 �i�?�2 �+�`�Q�b�b �T�`�Q�/�m�+�i�-
���M�/ �/�2�}�M�2�b �i�?�2 �b�v�M�i���+�i�B�+���H �+�Q�M�b�i�`�m�+�i�E�T�Q�U�U���&�X

�:�B�p�2�M �i�r�Q �p�2�+�i�Q�`�bu =
�
u1 u2 u3

� T
���M�/v =

�
v1 v2 v3

� T
�- �i�?�2 �j�. �+�`�Q�b�b

�T�`�Q�/�m�+�i �+���M �#�2 �7�Q�m�M�/ �#�v �}�M�/�B�M�; ���b�b�Q�+�B���i�2�/ �+�Q�M�b�i���M�i�b �r�B�i�? �i�?�2 �#���b�B�b �p�2�+�i�Q�`�b
î; ĵ; k̂ �B�M �i�?�2 �7�Q�H�H�Q�r�B�M�; �2�[�m���i�B�Q�M�,

u � v =

�
�
�
�
�
�

î u 1 v1

ĵ u 2 v2

k̂ u3 v3

�
�
�
�
�
�

�U�j�V

�S�`�Q�+�2�2�/�B�M�; ���b �B�7 �i�?�2 �#���b�B�b �p�2�+�i�Q�`�b �r�2�`�2 �M�m�K�#�2�`�b �(�j�8�)�- �i�?�2 �+�`�Q�b�b �T�`�Q�/�m�+�i �+���M
�#�2 �+�Q�K�T�m�i�2�/ ���b �i�?�2 �7�Q�H�H�Q�r�B�M�;�,

u � v = î

�
�
�
�
u2 v2

u3 v3

�
�
�
� � ĵ

�
�
�
�
u1 v1

u3 v3

�
�
�
� + k̂

�
�
�
�
u1 v1

u2 v2

�
�
�
�

, u � v =
�
u2v3 � u3v2 u3v1 � u1v3 u1v2 � u2v1

� T

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

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

�Ç �A�i �B�b �T�2�`�T�2�M�/�B�+�m�H���` �i�Q �#�Q�i�?u ���M�/v �B�M �i�?�2 �/�B�`�2�+�i�B�Q�M �7�Q�H�H�Q�r�B�M�; �i�?�2 �`�B�;�?�i
�?���M�/ �`�m�H�2�X

�6�B�;�m�`�2 �e�, �S�`�Q�T�2�`�i�B�2�b �Q�7 �i�?�2 �+�`�Q�b�b �T�`�Q�/�m�+�i�X

�R�k



�A�7 �#�Q�i�? �i�?�2 �Q�T�2�`���M�/�b �H�B�2 �Q�M �i�?�2XY �@�T�H���M�2 �B�X�2�Xv3 = u3 = 0�- �i�?�2�M �i�?�2 �K���;�M�B�@
�i�m�/�2 �Q�7 �i�?�2 �+�`�Q�b�b �T�`�Q�/�m�+�i �B�b �2�[�m���H �i�Q �i�?�2 �/�2�i�2�`�K�B�M���M�i �Q�7 �i�?�2 �7�Q�H�H�Q�r�B�M�; �K���i�`�B�t�-
�r�?�B�+�? �B�b �i�Q �#�2 �/�2�}�M�2�/ ���b�E�T�Q�U�U���&�,

�E�T�Q�U�U���&
� �

u1 u2
� T

;
�
v1 v2

� T
�

= k
�
u1 u2 0

� T
�

�
v1 v2 0

� T
k

=

�
�
�
�
u1 v1

u2 v2

�
�
�
� = u1v2 � u2v1

�U�9�V

�k�X�R�X�k �1�/�;�2 �7�m�M�+�i�B�Q�M

�h�?�B�b �b�2�+�i�B�Q�M �+�Q�M�b�i�`�m�+�i�b ���M �2�/�;�2 �7�m�M�+�i�B�Q�M �i�?���i �b���i�B�b�}�2�b �1�[�m���i�B�Q�M�R�X

�.�2�}�M�2 ���M �2�/�;�2 �#�v �p�2�+�i�Q�`�bv0 = [ x0; y0]T ���M�/v1 = [ x1; y1]T �- �b�m�+�? �i�?���iv0v1 =
[x1 � x0; y1 � y0]T �H�B�2�b �Q�M �i�?�2 �2�/�;�2�X �l�b�B�M�;�E�T�Q�U�U���&�- �i�?�2 �2�/�;�2 �7�m�M�+�i�B�Q�Mf �+���M
�#�2 �+�Q�M�b�i�`�m�+�i�2�/ ���b �7�Q�H�H�Q�r�b �r�B�i�?p =

�
x y

� T
�,

f (p) = �E�T�Q�U�U���&(v0v1; v0p)

, f (x; y) = ( x1 � x0)(y � y0) � (y1 � y0)(x � x0)

= Ax + By + C

�- �r�?�2�`�2A = y1 � y0�-B = x1 � x0 ���M�/C = Ax 0 + By0�X

�L�Q�i�2 �?�Q�r �i�?�B�b �B�b �M�Q�i �i�?�2 �Q�M�H�v �T�Q�b�b�B�#�H�2 �2�/�;�2 �7�m�M�+�i�B�Q�M �7�Q�` �2�/�;�2v0v1 �X �A�M �7���+�i�-
���M�v �7�m�M�+�i�B�Q�M �Q�7 �i�?�2 �7�Q�`�Kc � f (x; y) �r�?�2�`�2c > 0�- �b���i�B�b�}�2�b �i�?�2 �/�2�}�M�B�i�B�Q�M �Q�7
�i�?�2 �2�/�;�2 �7�m�M�+�i�B�Q�M�X �>�Q�r�2�p�2�`f ���b �+�Q�M�b�i�`�m�+�i�2�/ ���#�Q�p�2 �?���b �� �T���`�i�B�+�m�H���` �b�+���H�B�M�;
�7���+�i�Q�`�- �r�?�B�+�? �B�b �m�b�2�7�m�H �7�Q�` �/�2�}�M�B�M�; �#���`�v�+�2�M�i�`�B�+ �+�Q�Q�`�/�B�M���i�2�b �U�i�Q �#�2 �/�2�}�M�2�/
�b�?�Q�`�i�H�v�V�X

���/�/�B�i�B�Q�M���H�H�v�- �b�B�M�+�2 �i�?�2 �2�/�;�2 �7�m�M�+�i�B�Q�Mf �+���M �#�2 �r�`�B�i�i�2�M ���bAx + By + C�- �B�i
�+���M �#�2 �p�B�b�m���H�B�x�2�/ ���b �� �i�?�`�2�2�@�/�B�K�2�M�b�B�Q�M���H �T�H���M�2�- �r�?�B�+�? �B�M�i�2�`�b�2�+�i�b �i�?�2 �2�/�;�2 ���i
z = 0�- ���M�/ �r�?�Q�b�2 �?�2�B�;�?�iz = f (x; y) �+�?���M�;�2�b �b�B�;�M �Q�M �2�B�i�?�2�` �b�B�/�2 �Q�7 �i�?�2 �2�/�;�2�X

�6�Q�H�H�Q�r�B�M�; �S�B�M�2�/�� �(�j�9�)�- �/�2�}�M�2 �i�?�2 �?���H�7�@�b�T���+�2 �Q�7 �i�?�2 �2�/�;�2 �B�M �i�?�2XY �@�T�H���M�2
�r�?�2�`�2f (x; y) > 0 �i�Q �#�2 �i�?�2 �ô�H�2�7�i�ô �b�B�/�2 �Q�7 �i�?�2 �2�/�;�2�- ���M�/ �i�?�2 �+�Q�K�T�H�2�K�2�M�i���`�v
�?���H�7�@�b�T���+�2 ���b �i�?�2 �ô�`�B�;�?�i�ô �b�B�/�2 �Q�7 �i�?�2 �2�/�;�2�- �r�B�i�? �`�2�b�T�2�+�i �i�Q �i�?�2 �Q�`�B�2�M�i�2�/ �2�/�;�2
v0v1 �X �h�?�2�b�2 �H���#�2�H�b ���`�2�M�ö�i �M�2�+�2�b�b���`�v �;�2�Q�K�2�i�`�v �K�2���M�B�M�;�7�m�H�- �#�m�i �b�2�`�p�2�b ���b �H���#�2�H�b
�i�Q �`�2�7�2�` �i�Q �� �T���`�i�B�+�m�H���` �b�B�/�2 �Q�7 �i�?�2 �2�/�;�2 �r�B�i�? �`�2�b�T�2�+�i �i�Q �i�?�2 �b�B�;�M �Q�7f (x; y)�X

�h�?�2 �7�Q�H�H�Q�r�B�M�; �}�;�m�`�2 �b�?�Q�r�b �#�Q�i�? �i�?�2 �p�2�+�i�Q�` �b�2�i�m�T ���M�/ �i�?�2 �T�H���M�2 �p�B�b�m���H�B�x���i�B�Q�M�X

�R�j



�6�B�;�m�`�2 �d�, �h�?�2 �2�/�;�2 �7�m�M�+�i�B�Q�M�X

�"�2�+���m�b�2f (x; y) �+���M �#�2 �r�`�B�i�i�2�M �B�M �i�?�2 �7�Q�`�KAx + By + C�- �B�i �+���M �#�2 �2�p���H�m�@
���i�2�/ �B�M�+�`�2�K�2�M�i���H�H�v�X �A�M�b�i�2���/ �Q�7 �`�2�+�Q�K�T�m�i�B�M�; �i�?�2 �2�/�;�2 �7�m�M�+�i�B�Q�M ���i �2�p�2�`�v �T�Q�B�M�i�-
�� �K�Q�`�2 �B�K�T�2�`���i�B�p�2 �B�K�T�H�2�K�2�M�i���i�B�Q�M �2�p���H�m���i�2�b �� �b�B�M�;�H�2 �2�/�;�2 �`���b�i�2�`�B�x���i�B�Q�M �#�v
�`�2�m�b�B�M�; �B�M�i�2�`�K�2�/�B���i�2 �`�2�b�m�H�i�b �r�B�i�?�B�M �M�2�b�i�2�/ �H�Q�Q�T�b�- ���b �b�?�Q�r�M �B�M �i�?�2 �7�Q�H�H�Q�r�B�M�;
�T�b�2�m�/�Q�+�Q�/�2�X �h�?�B�b �`�2�/�m�+�2�b �i�?�2 �+�Q�K�T�m�i���i�B�Q�M �i�Q �b�B�K�T�H�2 ���/�/�B�i�B�Q�M�b ���M�/ �K�2�K�Q�`�v
���+�+�2�b�b�2�b�- �K���F�B�M�; �S�B�M�2�/�� �`���b�i�2�`�B�x���i�B�Q�M �r�2�H�H�@�b�m�B�i�2�/ �7�Q�` �?���`�/�r���`�2 ���+�+�2�H�2�`���i�B�Q�M�X
� �

�R �Y �� �Y�� �� �H�
�Z�A�O�K�P�� �[�A�O�K�P��

�k �K�P�E�A�Z �� �[�� �� �[��

�j �K�P�E�A�[ �� �Z�� �� �Z��

�9 �H�Q�T�[ �� �[�A�O�K�P �V�Q �[�A�O�C�Z�F�Q

�8 �Y �� �Y��

�e �H�Q�T�Z �� �Z�A�O�K�P �V�Q �Z�A�O�C�Z�F�Q

�d �Y �� �Y �
 �K�P�E�A�Z

�3 �K�H�Y � �� �� �V�J�G�P

�N �R�N�Q�V�
�Z�� �[��

�R�y �Y�� �� �Y�� �
 �K�P�E�A�[
� �

�A�i �B�b �T�Q�b�b�B�#�H�2 �i�Q �2�M�+�Q�/�2 �� �U�i�`�B���M�;�H�2�V �`�2�;�B�Q�M �r�B�i�? �K�m�H�i�B�T�H�2 �2�/�;�2 �7�m�M�+�i�B�Q�M�b�X �L�Q�i�2
�i�?���i �K�m�H�i�B�T�H�2 �2�/�;�2 �7�m�M�+�i�B�Q�M�b �+���M �#�2 �+�Q�K�T�m�i�2�/ �B�M�+�`�2�K�2�M�i���H�H�v ���M�/ �B�M�/�2�T�2�M�@
�/�2�M�i�H�v �r�B�i�? �i�?�2 �b���K�2 �Q�T�2�`���i�B�Q�M�b ���b ���#�Q�p�2�X �a�2�K���M�i�B�+���H�H�v�-�Y �+���M �#�2 �2�t�i�2�M�/�2�/
���b �� �K���i�? �p�2�+�i�Q�` �r�B�i�? �2���+�? �/�B�K�2�M�b�B�Q�M �+�Q�K�T�m�i�B�M�; �b�Q�K�2 �2�/�;�2 �7�m�M�+�i�B�Q�M �B�M�+�`�2�@
�K�2�M�i���H�H�v�- �r�?�2�`�2 �i�?�2 �#�`���M�+�? �+�Q�M�/�B�i�B�Q�M �+�?�2�+�F�b�C�N�N�
w � �� ���� �B�M�b�i�2���/�X

�R�9



�k�X�R�X�j �� �i�`�B���M�;�H�2 ���b �� �+�Q�K�#�B�M���i�B�Q�M �Q�7 �2�/�;�2 �7�m�M�+�i�B�Q�M�b

�h�?�B�b �b�2�+�i�B�Q�M �+�Q�M�b�i�`�m�+�i�b �i�?�2 �2�/�;�2 �7�m�M�+�i�B�Q�M�b �7�Q�`P(x; y) �B�M �1�[�m���i�B�Q�M�k�X

�.�2�}�M�2 �� �i�`�B���M�;�H�2 �#�v �p�2�`�i�2�t �T�Q�b�B�i�B�Q�M �p�2�+�i�Q�`�bv0 = [ x0; y0]T �-v1 = [ x1; y1]T �- ���M�/
v2 = [ x2; y2]T �X

�h�?�B�b �b�2�+�i�B�Q�M ���b�b�m�K�2�b �i�?�2 �p�2�`�i�B�+�2�b ���`�2 �/�2�}�M�2�/ �b�X�i�X �i�?�2 �i�`�B���M�;�H�2 �?���b �� �+�Q�m�M�@
�i�2�`�+�H�Q�+�F�r�B�b�2 �r�B�M�/�B�M�; �Q�`�/�2�` �B�X�2�X�E�T�Q�U�U���&(v0v1; v0v2) � 0�X �h�?�B�b �2�M�b�m�`�2�b �i�?�2
�ó�H�2�7�i�ô �b�B�/�2 �7�Q�` �2���+�? �2�/�;�2 �7�m�M�+�i�B�Q�M ���b �/�2�}�M�2�/ �#�2�H�Q�r �+�Q�`�`�2�b�T�Q�M�/ �i�Q �i�?�2 �i�`�B���M�@
�;�H�2 �B�M�i�2�`�B�Q�`�c �Q�i�?�2�`�r�B�b�2 �i�?�2�B�` �b�B�;�M�b ���`�2 �B�M�p�2�`�i�2�/�X ���b ���M �B�K�T�H�2�K�2�M�i���i�B�Q�M �M�Q�i�2�-
�B�M�+�Q�`�`�2�+�i �r�B�M�/�B�M�; �Q�`�/�2�` �+���M �#�2 �+�Q�`�`�2�+�i�2�/ �#�v �b�r���T�T�B�M�; �i�r�Q �p�2�`�i�B�+�2�b�X

�� �T�Q�B�M�i(x; y) �B�b �B�M�b�B�/�2 �i�?�2 �i�`�B���M�;�H�2 �B�7 �i�?�2 �2�/�;�2 �7�m�M�+�i�B�Q�M�b �/�2�}�M�B�M�; �i�?�2 �i�`�B���M�;�H�2
�`�2�;�B�Q�M ���`�2 �M�Q�M�@�M�2�;���i�B�p�2�X �*�Q�M�b�B�/�2�` �i�?�2 �7�Q�H�H�Q�r�B�M�; �}�;�m�`�2 �i�Q �/�2�`�B�p�2 �i�?�2 �2�/�;�2
�7�m�M�+�i�B�Q�M�b�X �L�Q�i�2 �?�Q�r �i�?�2 �i�`�B���M�;�H�2 �?���b �� �+�Q�m�M�i�2�`�+�H�Q�+�F�r�B�b�2 �r�B�M�/�B�M�; �Q�`�/�2�`�X

�6�B�;�m�`�2 �3�, �1�/�;�2 �7�m�M�+�i�B�Q�M�b �/�2�}�M�B�M�; �i�?�2 �`�2�;�B�Q�M �B�M�b�B�/�2 �i�`�B���M�;�H�2

���b�b�m�K�B�M�; �+�Q�m�M�i�2�`�+�H�Q�+�F�r�B�b�2 �r�B�M�/�B�M�; �Q�`�/�2�`�- �� �T�Q�B�M�i �T�Q�b�B�i�B�Q�M �p�2�+�i�Q�`p =
�
x y

� T

�B�b �B�M �i�?�2 �i�`�B���M�;�H�2 �B�z�Xv1p �B�b �+�Q�m�M�i�2�`�+�H�Q�+�F�r�B�b�2 �i�Qv1v2 �-v0p �B�b �+�Q�m�M�i�2�`�+�H�Q�+�F�r�B�b�2
�i�Qv2v0 ���M�/v1p �B�b �+�Q�m�M�i�2�`�+�H�Q�+�F�r�B�b�2 �i�Qv0v1 �X ���M�/ �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �2�/�;�2
�7�m�M�+�i�B�Q�M�bf 0�-f 1 ���M�/f 2 �+���M �#�2 �+�Q�M�b�i�`�m�+�i�2�/ ���b �7�Q�H�H�Q�r�b�,

f 0(p) = �E�T�Q�U�U���&(v1v2; v1p)

f 1(p) = �E�T�Q�U�U���&(v2v0; v0p)

f 2(p) = �E�T�Q�U�U���&(v0v1; v1p)

�U�8�V

�h�?�2�b�2 �b���i�B�b�7�v �i�?�2 �T�`�2�/�B�+���i�2P(x; y) �B�M �1�[�m���i�B�Q�M�k�- �r�?�2�`�2 �B�7 �� �;�B�p�2�M �T�Q�B�M�i(x; y)
�B�b �B�M �i�?�2 �i�`�B���M�;�H�2�- �i�?�2�Mf 0(x; y) � 0�-f 1(x; y) � 0 ���M�/f 2(x; y) � 0�X

�R�8



�k�X�R�X�9 �"���`�v�+�2�M�i�`�B�+ �+�Q�Q�`�/�B�M���i�2�b

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

�G�2�i2A = �E�T�Q�U�U���&(v0v1; v0v2)�- �r�?�2�`�2 �i�?�2 �b�B�;�M�2�/ ���`�2��A � 0 �#�v �i�?�2 �r�B�M�/�B�M�;
�Q�`�/�2�` �+�Q�M�p�2�M�i�B�Q�M�X

�6�`�Q�K �6�B�;�m�`�2�3 ���M�/ �i�?�2 �T�`�Q�T�2�`�i�v �Q�7 �i�?�2 �+�`�Q�b�b �T�`�Q�/�m�+�i �i�?���i �B�i�ö�b �K���;�M�B�i�m�/�2
�B�b �i�?�2 �U�b�B�;�M�2�/�V ���`�2�� �Q�7 �i�?�2 �T���`���H�H�2�H�Q�;�`���K �b�T���M�M�2�/ �#�v �Q�T�2�`���M�/ �p�2�+�i�Q�`�b�-f 0(p)
�`�2�T�`�2�b�2�M�i�b �i�r�B�+�2 �i�?�2 ���`�2�� �Q�7 �i�?�2 �b�m�#�@�i�`�B���M�;�H�24 v1v2p�X �a�B�K�B�H���`�H�v�-f 1(p) �+�Q�`�`�2�@
�b�T�Q�M�/�b �i�Q �i�r�B�+�2 �i�?�2 ���`�2�� �Q�74 v2v0p�- ���M�/f 2(p) �+�Q�`�`�2�b�T�Q�M�/�b �i�Q �i�r�B�+�2 �i�?�2 ���`�2��
�Q�74 v0v1p�X

�h�?�B�b �M���i�m�`���H�H�v �H�2���/�b �i�Q �� �#���`�v�+�2�M�i�`�B�+ �+�Q�Q�`�/�B�M���i�2 �b�v�b�i�2�K(�; �; 
 ) 2 R3�- �Q�#�@
�i���B�M�2�/ �#�v �M�Q�`�K���H�B�x�B�M�; �i�?�2 ���`�2���b �Q�7 �i�?�2 �b�m�#�i�`�B���M�;�H�2�b�,

� (p) =
f 0(p)
2A

; � (p) =
f 1(p)
2A

; 
 (p) =
f 2(p)
2A

�- �r�?�B�+�? �7�m�H�}�H�H �i�?�2 �+�Q�M�b�i�`���B�M�i� (p)+ � (p)+ 
 (p) = 1 �7�Q�` ���H�Hp�X �h�?�B�b �7�Q�H�H�Q�r�b �#�v
�B�M�i�2�`�T�`�2�i�B�M�; �i�?�2 �2�/�;�2 �7�m�M�+�i�B�Q�M�b ���b�b�B�;�M�2�/���`�2���b �Q�7 �i�?�2 �b�m�#�i�`�B���M�;�H�2�b �B�M�/�m�+�2�/
�#�vp�X

�*�Q�M�b�B�/�2�`�B�M�; �6�B�;�m�`�2�3�- �Q�#�b�2�`�p�2 �i�?���i �i�?�2 �p�2�`�i�B�+�2�b ���`�2 �K���T�T�2�/ �i�Q �+���M�Q�M�B�+���H
�#���`�v�+�2�M�i�`�B�+ �+�Q�Q�`�/�B�M���i�2�b�,

v0 7! (1; 0; 0); v1 7! (0; 1; 0); v2 7! (0; 0; 1)

�A�M ���/�/�B�i�B�Q�M�- �Q�#�b�2�`�p�2 �#�v �6�B�;�m�`�2�3 �i�?���i �7�Q�` ���H�Hp �B�M �i�?�2 �B�M�i�2�`�B�Q�` �Q�7 �i�`�B���M�;�H�2
4 v0v1v2�-0 � � (p) � 1�-0 � � (p) � 1 ���M�/0 � 
 (p) � 1 �?�Q�H�/�b�X

�L�Q�i�2 �i�?���if 0; f 1�- ���M�/f 2 �B�M �1�[�m���i�B�Q�M�R�+���M �#�2 �`�2�T�H���+�2�/ �r�B�i�?�; � �- ���M�/
 �- �b�B�M�+�2
�i�?�2�v �b���i�B�b�7�v �i�?�2 �2�/�;�2 �7�m�M�+�i�B�Q�M �/�2�}�M�B�i�B�Q�M �/�Q�r�M �#�v �� �b�+���H�2 �7���+�i�Q�` �7�`�Q�K �i�?�2
�Q�`�B�;�B�M���H �2�/�;�2 �7�m�M�+�i�B�Q�M�b �B�M �1�[�m���i�B�Q�M�8�X �>�Q�r�2�p�2�`�- �i�?�B�b �7�Q�`�K �B�b �K�Q�`�2 �b�2�M�b�B�i�B�p�2
�i�Q �T�`�2�+�B�b�B�Q�M �2�`�`�Q�`�b �/�m�2 �i�Q �B�i�b �M���`�`�Q�r�2�` �`���M�;�2�- �r�B�i�? �i�?�2 �2�z�2�+�i �/�2�T�2�M�/�B�M�; �Q�M
�i�?�2 �M�m�K�#�2�` �`�2�T�`�2�b�2�M�i���i�B�Q�M�X �q�B�i�? �~�Q���i�B�M�;�@�T�Q�B�M�i �M�m�K�#�2�`�b�- �i�?�2 �2�`�`�Q�` �K�B�;�?�i �#�2
�i�Q�H�2�`���#�H�2�- �#�m�i �r�B�i�? �}�t�2�/�@�T�Q�B�M�i �M�m�K�#�2�`�b �B�i �B�b �#�2�i�i�2�` �i�Q �i�2�b�i �+�2�H�H �Q�+�+�m�T���M�+�v
�m�b�B�M�;f 0; f 1; f 2 ���M�/ �Q�M�H�v �`�2�b�+���H�2 �i�Q �~�Q���i�B�M�; �T�Q�B�M�i �r�?�2�M �b�?���/�B�M�;�X

�h�?�2 �M�2�t�i �b�2�+�i�B�Q�M �2�t�T�H���B�M�b �r�?�v �}�t�2�/�@�T�Q�B�M�i �M�m�K�#�2�`�b ���`�2 �T�`�2�7�2�`�`�2�/ �7�Q�` �2�M�7�Q�`�+�B�M�;
�+�Q�M�b�B�b�i�2�M�i �i�`�B���M�;�H�2 �}�H�H �+�Q�M�p�2�M�i�B�Q�M�b �B�M �S�B�M�2�/�� �`���b�i�2�`�B�x���i�B�Q�M�X
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�k�X�R�X�8 �6�B�H�H �+�Q�M�p�2�M�i�B�Q�M

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

�6�B�;�m�`�2 �N�, �� �b�?���`�2�/ �2�/�;�2 �`�2�b�m�H�i�B�M�; �B�M �T�Q�b�b�B�#�H�2 �T�B�t�2�H �+�Q�H�Q�` �+�Q�M�~�B�+�i�b�X

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

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

�G�2�i ���M �2�/�;�2 �p�2�+�i�Q�` �#�2e = v i v j : i 6= j ^ i; j 2 f 0; 1; 2g�X ���b�b�m�K�B�M�; �+�Q�m�M�@
�i�2�`�+�H�Q�+�F�r�B�b�2 �r�B�M�/�B�M�; ���M�/ �v �B�M�+�`�2���b�B�M�; �m�T�r���`�/�b �Q�M �i�?�2 �b�+�`�2�2�M�- �i�?�2 �2�/�;�2 �B�b ��
�#�Q�i�i�Q�K �Q�` �`�B�;�?�i �2�/�;�2 �B�7�,

:
�

( jey j � "
| {z }

�B�b �?�Q�`�B�x�Q�M�i���H �2�/�;�2

^ ex < 0| {z }
�2�/�;�2 �T�Q�B�M�i�b �H�2�7�i

)

| {z }
�B�b �i�Q�T �2�/�;�2

_ ey < 0
| {z }

�2�/�;�2 �T�Q�B�M�i�b �/�Q�r�M ���M�/ �B�b �H�2�7�i �2�/�;�2

�
�U�e�V

�- �r�?�2�`�2jey j � " �B�b �K�2���M�i �i�Q �i�2�b�iey = 0 �#�m�i ���+�+�Q�m�M�i�b �7�Q�` �T�`�2�+�B�b�B�Q�M �2�`�`�Q�`�X

�R�d



�>�Q�r�2�p�2�`�- �i�?�2�`�2 �B�b �� �T�`�Q�#�H�2�K �r�B�i�? �i�?�2 �m�b�m���H �~�Q���i�B�M�;�@�T�Q�B�M�i �`�2�T�`�2�b�2�M�i���i�B�Q�M�, �i�?�2
�/�B�z�2�`�2�M�+�2 �#�2�i�r�2�2�M �Q�M�2 �~�Q���i�B�M�; �T�Q�B�M�i �M�m�K�#�2�` ���M�/ ���M�Q�i�?�2�` �B�b �M�Q�i �+�Q�M�b�i���M�i�c �B�i
�/�2�T�2�M�/�b �Q�M �i�?�2 �B�M�i�2�`�p���H �Q�7 �~�Q���i�B�M�; �T�Q�B�M�i �M�m�K�#�2�`�b �#�2�B�M�; �r�Q�`�F�2�/ �Q�M�X

�6�B�;�m�`�2 �R�y�, �L�Q�M�@�m�M�B�7�Q�`�K �/�B�b�i�`�B�#�m�i�B�Q�M �Q�7 �~�Q���i�B�M�; �T�Q�B�M�i �M�m�K�#�2�`�b �(�j�e�)

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

�h�Q �`�2�B�i�2�`���i�2�- �i�?�2 �2�/�;�2 �7�m�M�+�i�B�Q�M�b ���`�2 �i�Q �#�2 �+�Q�K�T�m�i�2�/ �r�B�i�? �}�t�2�/ �T�Q�B�M�i �M�m�K�#�2�`�b
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�B�M �� �T�`�Q�;�`���K�K���#�H�2 �j�. �`�2�M�/�2�`�B�M�; �T�B�T�2�H�B�M�2�X �h�?�2 �M�2�t�i �b�i�2�T �B�b �i�Q �2�t���K�B�M�2 �i�?�2
�7�Q�`�K�b �Q�7 �T���`���H�H�2�H�B�b�K �B�M�?�2�`�2�M�i �B�M �`�2�M�/�2�`�B�M�; ���M�/ �?�Q�r �i�?�2�v �+���M �#�2 �2�t�T�`�2�b�b�2�/
�2�{�+�B�2�M�i�H�v �B�M �6�m�i�?���`�F�X �"�2�+���m�b�2 �/�B�z�2�`�2�M�i �T�B�T�2�H�B�M�2 �b�i���;�2�b �M���i�m�`���H�H�v �2�t�T�Q�b�2
�/�B�z�2�`�2�M�i �7�Q�`�K�b �Q�7 �T���`���H�H�2�H�B�b�K�- �m�M�/�2�`�b�i���M�/�B�M�; �?�Q�r �i�Q �`�2�T�`�2�b�2�M�i ���M�/ �i�`���M�b�7�Q�`�K
�#�2�i�r�2�2�M �i�?�2�K �B�b �2�b�b�2�M�i�B���H �7�Q�` �B�K�T�H�2�K�2�M�i�B�M�; �#�Q�i�? �i�?�2 �B�K�K�2�/�B���i�2�@�K�Q�/�2 ���M�/
�i�B�H�2�@�#���b�2�/ �`�2�M�/�2�`�2�`�b �2�t�T�H�Q�`�2�/ �B�M �i�?�B�b �r�Q�`�F�X

�k�X�k�X�R �P�#�D�2�+�i�@�T���`���H�H�2�H�B�b�K �p�b �B�K���;�2�@�T���`���H�H�2�H�B�b�K

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

���b �>�Q�H�i�2�M�@�G�m�M�/ �(�k�y�) �b�i���i�2�b�- �i�?�2�`�2 ���`�2 �i�r�Q �T�`�B�K���`�v �7�Q�`�K�b �Q�7 �/���i���@�T���`���H�H�2�H�B�b�K
�i�Q �2�t�T�H�Q�B�i �B�M �`�2�M�/�2�`�B�M�;�,

�Ç �P�#�D�2�+�i�@�T���`���H�H�2�H�B�b�K�Q�T�2�`���i�B�M�; �Q�M �i�`�B���M�;�H�2 �T�`�B�K�B�i�B�p�2�b �B�M �T���`���H�H�2�H�X
�Ç �A�K���;�2�@�T���`���H�H�2�H�B�b�K�Q�T�2�`���i�B�M�; �Q�M �b�+�`�2�2�M �T�B�t�2�H�b �B�M �T���`���H�H�2�H�X

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

�k�X�k�X�k �a�2�;�K�2�M�i�2�/ �Q�T�2�`���i�B�Q�M�b �B�M �6�m�i�?���`�F

�6�m�i�?���`�F �B�b �� �b�i���i�B�+���H�H�v�@�i�v�T�2�/ �T���`���H�H�2�H ���`�`���v �T�`�Q�;�`���K�K�B�M�; �H���M�;�m���;�2 �/�2�b�B�;�M�2�/
�i�Q �;�2�M�2�`���i�2 �+�Q�/�2 �7�Q�` �#���+�F�2�M�/�b �b�m�+�? ���b �*�l�.���- �P�T�2�M�*�G�- �Q�` �K�m�H�i�B�@�i�?�`�2���/�2�/ �*�X
�A�i �T�`�Q�p�B�/�2�b �� �b�K���H�H �b�2�i �Q�7 �H���M�;�m���;�2 �T�`�B�K�B�i�B�p�2�b �Q�T�i�B�K�B�x�2�/ �7�Q�` �?�B�;�?�@�T�2�`�7�Q�`�K���M�+�2
�/���i���@�T���`���H�H�2�H �+�Q�K�T�m�i���i�B�Q�M �(�R�e�)�X �h�?�2�b�2 ���`�2 �#���b�2�/ �Q�M �"�H�2�H�H�Q�+�? �(�9�)�ö�b �T���`���H�H�2�H
�T�`�B�K�B�i�B�p�2�b�- �B�M�+�H�m�/�B�M�;�O�C�R�-�T�G�F�W�E�G�-�H�K�N�V�G�T�- ���M�/�U�E�C�P�X �h�?�2�b�2 �T�`�B�K�B�i�B�p�2�b �K�B�`�`�Q�`
�b�2�[�m�2�M�i�B���H �Q�T�2�`���i�B�Q�M�b �#�m�i �`�m�M �B�M �T���`���H�H�2�H �Q�p�2�` ���`�`���v �2�H�2�K�2�M�i�b�X

�k�R



�6�m�i�?���`�F �b�m�T�T�Q�`�i�b� �̀2�;�m�H���`�b�2�;�K�2�M�i�2�/ �`�2�/�m�+�i�B�Q�M�b�- �r�?�B�+�? ���H�H�Q�r�T�G�F�W�E�G���M�/�U�E�C�P

�T�`�B�K�B�i�B�p�2�b �i�Q �#�2 �m�b�2�/ �B�M�b�B�/�2 ���O�C�R�T�`�B�K�B�i�B�p�2 ���K�Q�M�; �Q�i�?�2�` �i�?�B�M�;�b �(�k�3�)�X

�a�Q�K�2 �T���`���H�H�2�H �T�`�Q�#�H�2�K�b�- �B�M�+�H�m�/�B�M�; �`���b�i�2�`�B�x���i�B�Q�M�- �`�2�[�m�B�`�2 �Q�T�2�`���i�B�M�; �Q�M �b�2�;�@
�K�2�M�i�2�/ �/���i�� �U�i�?�B�M�F �H�B�b�i�@�Q�7�@�H�B�b�i�b�V�- �r�?�2�`�2 �b�2�;�K�2�M�i �H�2�M�;�i�?�b ���`�2 �B�`�`�2�;�m�H���`�X �A�M
�6�m�i�?���`�F�- �b�m�+�? �b�i�`�m�+�i�m�`�2�b �+���M �#�2 �`�2�T�`�2�b�2�M�i�2�/ �B�M �~���i�i�2�M�2�/ �7�Q�`�K �m�b�B�M�; �i�r�Q ���`�@
�`���v�b�, �� �/���i�� ���M�/ �~���; ���`�`���v �Q�7 �b���K�2 �b�B�x�2�- �r�?�2�`�2 �� �i�`�m�2 �p���H�m�2 �B�M�/�B�+���i�2�b �i�?�2
�b�i���`�i �Q�7 �2���+�? �b�2�;�K�2�M�i�X

D =
�
1 2 3 4 5 6 7

�

F =
�
�h �6 �6 �h �6 �h �h

�

a =
� �

1 2 3
� �

4 5
� �

6
� �

7
� �

�6�B�;�m�`�2 �R�j�, �h�?�2 �/���i���@���`�`���vD �- �~���; ���`�`���vF �- ���M�/ �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �b�2�;�K�2�M�i�2�/
�/���i�� a �+�Q�M�b�B�b�i�B�M�; �Q�7 �b�2�;�K�2�M�i�b �Q�7 �b�B�x�2 �j�- �k�- �R ���M�/ �R�X

�6�m�i�?���`�F �b�m�T�T�Q�`�i�b�U�G�I�O�G�P�V�G�F�A�T�G�F�W�E�G���M�/�U�G�I�O�G�P�V�G�F�A�U�E�C�P�7�m�M�+�i�B�Q�M�b �7�Q�` �b�m�+�?
�/���i���@�b�i�`�m�+�i�m�`�2�b �i�?�`�Q�m�;�? �B�i�ö�b �b�i���M�/���`�/�U�G�I�O�G�P�V�G�F�H�B�#�`���`�v �(�d�)�X �6�Q�` �i�?�2 �2�t���K�T�H�2
���#�Q�p�2�- �i�?�2 �7�m�i�?���`�F �B�M�i�2�`�T�`�2�i�2�` �`�2�i�m�`�M�b�,

� �N�G�V�& �� �=�� �� �� �� �� �� �� �� �� �� �� �� �� �?

� �N�G�V�( �� �=�V�T�W�G���H�C�N�U�G���H�C�N�U�G���V�T�W�G���H�C�N�U�G���V�T�W�G���V�T�W�G�?

� �U�G�I�O�G�P�V�G�F�A�T�G�F�W�E�G�
 �
 �� �� �( �&

�=�� �� �� �� �� �� �� �?

� �U�G�I�O�G�P�V�G�F�A�U�E�C�P�
 �
 �� �� �( �&

�=�� �� �� �� �� �� �� �� �� �� �� �� �� �?

�>�2�`�2 �i�?�2�
�
�� �Q�T�2�`���i�Q�` ���H�Q�M�;�b�B�/�2 �i�?�2 �B�/�2�M�i�B�i�v �2�H�2�K�2�M�i�� �B�b �T���b�b�2�/ �i�Q �T�2�`�@
�7�Q�`�K �b�m�K�K���i�B�Q�M �#�2�i�r�2�2�M �b�2�;�K�2�M�i�@�H�Q�+���H �2�H�2�K�2�M�i�b�X�U�G�I�O�G�P�V�G�F�A�T�G�F�W�E�G�T�2�`�@
�7�Q�`�K�b �b�2�;�K�2�M�i�@�r�B�b�2 �b�m�K�K���i�B�Q�M ���M�/ �`�2�i�m�`�M�b ���M ���`�`���v �Q�7 �b�B�x�2 �2�[�m���H �i�Q �i�?�2
�M�m�K�#�2�` �Q�7 �i�`�m�2 �2�H�2�K�2�M�i�b �B�M �i�?�2 �~���; ���`�`���v�X�U�G�I�O�G�P�V�G�F�A�U�E�C�P�T�2�`�7�Q�`�K�b �b�2�;�K�2�M�i�@
�r�B�b�2 ���+�+�m�K�m�H���i�B�p�2 �b�m�K�K���i�B�Q�M �b�B�K�B�H���` �i�Q�U�E�C�P���M�/ �`�2�i�m�`�M�b �i�?�2 �b���K�2 �M�m�K�#�2�`
�Q�7 �2�H�2�K�2�M�i�b ���b �i�?�2 �B�M�T�m�i ���`�`���v�X

�h�?�2�U�G�I�O�G�P�V�G�F�b�i���M�/���`�/ �H�B�#�`���`�v ���/�/�B�i�B�Q�M���H�H�v �T�`�Q�p�B�/�2�b �i�?�2�G�Z�R�C�P�F�7�m�M�+�i�B�Q�M�-
�r�?�B�+�? �B�b �i�?�2 �F�2�v �/�2�b�B�;�M �T���i�i�2�`�M �i�Q �T�2�`�7�Q�`�K �~���i�i�2�M�B�M�;�@�#�v�@�2�t�T���M�b�B�Q�M �i�2�+�?�M�B�[�m�2
�i�Q �?���M�/�H�2 �i�?�2 �B�`�`�2�;�m�H���` �T�`�Q�#�H�2�K �Q�7 �`���b�i�2�`�B�x���i�B�Q�M �(�R�d�)�X �A�i �?���b �i�?�2 �7�Q�H�H�Q�r�B�M�; �i�v�T�2�,

�X�C�N�G�Z�R�C�P�F�	�C �	�D�� �
�U�\�� �C ��� �K������ ��� �
�I�G�V�� �C ��� �K���� ��� �D��

��� �=�?�C��� �=�?�D

�k�k



�h�?�2�G�Z�R�C�P�F�7�m�M�+�i�B�Q�M �i���F�2�b �� �b�2�;�K�2�M�i �b�B�x�2 �7�m�M�+�i�B�Q�M�U�\�- �� �b�2�;�K�2�M�i �B�M�/�2�t�B�M�;
�7�m�M�+�i�B�Q�M�I�G�V�- ���M�/ ���M ���`�`���v �Q�7 �B�M�T�m�i �p���H�m�2�b�X �A�i �`�2�i�m�`�M�b ���M ���`�`���v �r�?�Q�b�2 �H�2�M�;�i�?
�B�b �i�?�2 �b�m�K �Q�7 �i�?�2 �b�2�;�K�2�M�i �b�B�x�2�b �+�Q�K�T�m�i�2�/ �#�v�U�\�- �r�B�i�? �2���+�? �2�H�2�K�2�M�i �;�2�M�2�`���i�2�/
�#�v�I�G�V�;�B�p�2�M �i�?�2 �B�M�T�m�i �p���H�m�2 �/�2�}�M�B�M�; �i�?�2 �b�2�;�K�2�M�i ���M�/ �i�?�2 �2�H�2�K�2�M�i�ö�b �H�Q�+���H
�B�M�/�2�t �r�B�i�?�B�M �i�?���i �b�2�;�K�2�M�i�X

�6�Q�` ���M �2�t���K�T�H�2�- �b�m�T�T�Q�b�2 �r�2 �r�B�b�? �i�Q �`�2�+�`�2���i�2 �i�?�2 ���`�`���v �B�M �6�B�;�m�`�2�R�j�m�b�B�M�;
�G�Z�R�C�P�F�7�`�Q�K �i�?�2 �b�2�;�K�2�M�i �b�B�x�2�b�X �l�b�B�M�; �i�?�2 �7�m�i�?���`�F �B�M�i�2�`�T�`�2�i�2�`�,

� �N�G�V�U�� �=�?�K���� �� �=�� �� �� �� �� �� �� �?

� �N�G�V�Q �� �G�Z�U�E�C�P�
 �
 �� �� �U

� �Q

�=�� �� �� �� �� �� �� �?

� �G�Z�R�C�P�F�
 �>�K ��� �U�=�K�?���
 �>�K �L ��� �Q�=�K�?�
 �L �
 �� �� �
�K�P�F�K�E�G�U�U��

�=�� �� �� �� �� �� �� �� �� �� �� �� �� �?

�>�2�`�2�G�Z�U�E�C�P�B�b �� �H�B�#�`���`�v �T�`�B�K�B�i�B�p�2 �i�Q �T�2�`�7�Q�`�K�U�E�C�P�2�t�+�H�m�/�B�M�; �i�?�2 �}�`�b�i �2�H�2�K�2�M�i�-
�;�B�p�B�M�; �� �T�`�2�}�t �b�m�K �Q�7 �i�?�2 �b�B�x�2�b�X �>�2�`�2�G�Z�R�C�P�F�B�b �T���b�b�2�/ �i�?�2�K�P�F�K�E�G�U�Q�7�U�7�Q�` �i�?�2
���`�`���v �b�2�;�K�2�M�i �/�2�b�+�`�B�T�i�Q�`�b �U�B�X�2�X �/���i�� �/�2�b�+�`�B�#�B�M�; �2���+�? �B�`�`�2�;�m�H���` �b�2�;�K�2�M�i�V�X ���M�/
�i�?�2 ���M�Q�M�v�K�Q�m�b �7�m�M�+�i�B�Q�M�
�ò��� �U�=�K�?���B�b �T���b�b�2�/ ���b�U�\�- �i���F�B�M�; �m�T�Q�M �� �b�2�;�K�2�M�i
�/�2�b�+�`�B�T�i�Q�` �2�H�2�K�2�M�i�K �i�Q �T�`�Q�/�m�+�2 �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �b�B�x�2�c �?�2�`�2 �B�i�ö�b �D�m�b�i�U�=�K�?�X
�P�M�+�2 �i�?�2 �i�Q�i���H �b�B�x�2 �B�b �T�`�2�+�Q�K�T�m�i�2�/ ���M�/ �i�?�2 �`�2�b�m�H�i�B�M�; �~���i�@���`�`���v �B�b �i�Q �#�2 �}�H�H�2�/�-
�B�i �T���b�b�2�b �i�?�2 �b�2�;�K�2�M�i �/�2�b�+�`�B�T�i�Q�` �2�H�2�K�2�M�i ���b �i�?�2 �}�`�b�i �T���`���K�2�i�2�` �i�Q�I�G�V�- �?�2�`�2
�/�2�}�M�2�/ ���b �i�?�2 ���M�Q�M�v�K�Q�m�b �7�m�M�+�i�B�Q�M�
�ò�L ��� �Q�=�K�? �
 �L �
 �����- ���M�/ �i�?�2 �b�2�;�K�2�M�i
�H�Q�+���H �B�M�/�2�t�L ���b �i�?�2 �b�2�+�Q�M�/ �T���`���K�2�i�2�`�X �h�?�2 �T�`�Q�/�m�+�2�/ �2�H�2�K�2�M�i �?�2�`�2 �B�b �i�?�2
�Q�M�2�@�B�M�/�2�t�2�/ �b�2�;�K�2�M�i�@�H�Q�+���H �B�M�/�2�t�L �
 �� �T�H�m�b �i�?�2 �Q�z�b�2�i�Q�=�K�?�i�Q �T�`�Q�/�m�+�2 �i�?�2
�Q�`�B�;�B�M���H ���`�`���v�X

�A�7 �/�2�b�B�`�2�/�- �Q�M�2 �+�Q�m�H�/ �T�`�Q�/�m�+�2 �� �i�m�T�H�2 �r�B�i�? �i�?�2 �H���i�i�2�` �2�H�2�K�2�M�i �b�i�Q�`�B�M�; �i�?�2 �`�2�b�m�H�i
�Q�7 �i�?�2 �T�`�2�/�B�+���i�2�L ���� �� ���M�/�W�P�R�C�E�M�i�?�2 �`�2�b�m�H�i�B�M�; ���`�`���v �Q�7 �i�m�T�H�2�b �i�Q �T�`�Q�/�m�+�2
�i�?�2 �Q�`�B�;�B�M���H �/���i�� ���M�/ �~���; ���`�`���v�b�X �>�2�`�2�^� �B�b �i�?�2 �7�m�M�+�i�B�Q�M���H �T�B�T�2 �Q�T�2�`���i�Q�` �b�X�i�X
�B�i �i�`���M�b�7�Q�`�K�b�I �
�H �C���i�Q�H �C �^� �I�;�B�p�2�M �m�M���`�v �7�m�M�+�i�B�Q�M�b�H���M�/�I�X

� �G�Z�R�C�P�F�
 �>�K ��� �U�=�K�?���
 �>�K �L ��� �
�Q�=�K�?�
 �L �
 �� �� �L ���� �� ���� �
�K�P�F�K�E�G�U�U��

�^� �W�P�\�K�R

�
�=�� �� �� �� �� �� �� �� �� �� �� �� �� �?��

�=�V�T�W�G���H�C�N�U�G���H�C�N�U�G���V�T�W�G���H�C�N�U�G���V�T�W�G���V�T�W�G�?��

�h�?�2 �}�M���H �B�K�T�Q�`�i���M�i �6�m�i�?���`�F �T�`�B�K�B�i�B�p�2�b �7�Q�` �i�?�2 �T�m�`�T�Q�b�2�b �Q�7 �`���b�i�2�`�B�x���i�B�Q�M
�B�b�U�E�C�V�V�G�T���M�/�T�G�F�W�E�G�A�D�[�A�K�P�F�G�Z�- �i�?�2 �H���i�i�2�` ���H�H�Q�r�B�M�; �2�{�+�B�2�M�i�- �;�2�M�2�`���H�B�x�2�/
�?�B�b�i�Q�;�`���K�@�H�B�F�2 �Q�T�2�`���i�B�Q�M�b �r�B�i�? ���i�Q�K�B�+�b ���M�/ �b�m�#�?�B�b�i�Q�;�`���K�K�B�M�; �(�R�N�)�X

�k�j



�k�X�k�X�j �:�2�M�2�`���H�B�x�2�/ �?�B�b�i�Q�;�`���K �B�M �6�m�i�?���`�F

�"�Q�i�?�U�E�C�V�V�G�T���M�/�T�G�F�W�E�G�A�D�[�A�K�P�F�G�Z�T�`�Q�p�B�/�2�b �i�?�2 �K�2���M�b �i�Q �m�T�/���i�2 ���`�`���v�b �r�B�i�?
�;�B�p�2�M �B�M�/�B�+�2�b ���M�/ �+�Q�`�`�2�b�T�Q�M�/�B�M�; �p���H�m�2�b �U���i�Q�K�B�+���H�H�v�V�X �"�Q�i�? �B�K�T�H�B�+�B�i�H�v �B�;�M�Q�`�2
�Q�m�i�@�Q�7�@�#�Q�m�M�/ �B�M�/�B�+�2�b�X�U�E�C�V�V�G�T�?���b �7�Q�H�H�Q�r�B�M�; �i�v�T�2�,

�X�C�N�U�E�C�V�V�G�T�=�M�?�=�P�?�	�V�� �
�F�G�U�V���=�M�?�V����� �
�K�U�� �=�P�?�K������ ��� �
�X�U�� �=�P�?�V��

��� �=�M�?�V

�h�?�2�U�E�C�V�V�G�T�7�m�M�+�i�B�Q�M �i���F�2�b �� �/�2�b�i�B�M���i�B�Q�M ���`�`���v�F�G�U�V���M�/ �2�H�2�K�2�M�i �B�M�/�B�+�2�b�K�U

���M�/ �p���H�m�2�b�X�U�- ���M�/ �m�T�/���i�2�b �i�?�2 �2�H�2�K�2�M�i�b ���i �+�Q�`�`�2�b�T�Q�M�/�B�M�; �B�M�/�B�+�2�b �B�M�F�G�U�V�X
�P�M �i�?�2 �B�M�i�2�`�T�`�2�i�2�`�- �7�Q�` �i�?�2 �7�Q�H�H�Q�r�B�M�; �2�t���K�T�H�2�- �i�?�2 �Q�m�i �Q�7 �#�Q�m�M�/�b �B�M�/�2�t���� �B�b
�B�;�M�Q�`�2�/�-���� �B�b �r�`�B�i�i�2�M �i�Q �B�M�/�2�t�� ���M�/���� �B�b �r�`�B�i�i�2�M �i�Q �B�M�/�2�t�� �X

� �N�G�V�C �� �=�� �� �� �� �� �� �� �� �� �?

� �U�E�C�V�V�G�T�C �=�� �� �� �� �� �� �? �=�� �� ���� �� ���� �?

�=���� �� ���� �� �� �� �� �� �� �?

�T�G�F�W�E�G�A�D�[�A�K�P�F�G�Z�i���F�2�b �m�T�Q�M �i�r�Q �2�t�i�`�� �T���`���K�2�i�2�`�b�- ���M �Q�T�2�`���i�Q�` ���M�/ �B�i�ö�b �+�Q�`�@
�`�2�b�T�Q�M�/�B�M�; �B�/�2�M�i�B�i�v �2�H�2�K�2�M�i�X �A�i �?���b �i�?�2 �7�Q�H�H�Q�r�B�M�; �i�v�T�2�,

�X�C�N�T�G�F�W�E�G�A�D�[�A�K�P�F�G�Z�=�M�?�=�P�?�	�V�� �
�F�G�U�V���=�M�?�V��

��� �
�Q�R���V ��� �V ��� �V�� ��� �
�P�G���V��

��� �
�K�U�� �=�P�?�K������ ��� �
�X�U�� �=�P�?�V����� �=�M�?�V

�"�2�7�Q�`�2 �m�T�/���i�B�M�; ���M �2�H�2�K�2�M�i�F�G�U�V�=�K�?���i �B�M�/�2�t�K�- �B�i �T�2�`�7�Q�`�K�b�Q�R�#�2�i�r�2�2�M �i�?�2
�Q�H�/ ���M�/ �M�2�r �p���H�m�2 ���b �7�Q�H�H�Q�r�B�M�; �T�b�2�m�/�Q�+�Q�/�2 �U�i���F�2�M �7�`�Q�K �(�R�y�)�V�X �A�i �B�b �� �;�2�M�2�`�@
���H�B�x�2�/ �T���i�i�2�`�M �7�`�Q�K �i�?�2�?�B�b�i�Q�;� �̀��K �T� �̀Q�#�H�2�K�/�2�b�+�`�B�#�2�/ �B�M �(�R�N�)�X

�F�G�U�V�� �T�G�R�N�K�E�C�V�G�M�P�G

�H�Q�T�L �� �N�G�P�I�V�J�K�U��

�K �� �K�U�=�L�?

�C �� �C�U�=�L�?

�K�H�K � �� �� ���� �K �� �M��

�F�G�U�V�=�K�?�� �Q�R�
�F�G�U�V�=�K�?���C��

���b�B�/�2 �7�`�Q�K �/�B�b�+���`�/�B�M�; �Q�m�i�@�Q�7�@�#�Q�m�M�/�b �B�M�/�B�+�2�b�- �r�?�B�+�? �i�v�T�B�+���H�H�v �/�Q�2�b �M�Q�i �Q�+�+�m�`
�b�B�M�+�2 �T�`�B�K�B�i�B�p�2�b ���`�2 �+�H�B�T�T�2�/ �i�Q �`�2�K���B�M �r�B�i�?�B�M �i�?�2 �b�+�`�2�2�M �#�Q�m�M�/�b�- �i�?�B�b �T���i�i�2�`�M
�+�Q�`�`�2�b�T�Q�M�/�b �/�B�`�2�+�i�H�v �i�Q �i�?�2 �/�2�b�B�`�2�/ �7�Q�`�K�m�H���i�B�Q�M �Q�7 �/�2�T�i�? �#�m�z�2�` �`�2�b�Q�H�m�i�B�Q�M
�U�/�2�b�+�`�B�#�2�/ �B�M �i�?�2 �B�K�T�H�2�K�2�M�i���i�B�Q�M �b�2�+�i�B�Q�M�V�X �>�2�`�2�-�Q�R�B�b �K���T�T�2�/ �i�Q ���M ���i�Q�K�B�+
�Q�T�2�`���i�B�Q�M �r�?�2�M �T�Q�b�b�B�#�H�2�- �Q�` �Q�i�?�2�`�r�B�b�2 �B�K�T�H�2�K�2�M�i�2�/ �#�v �i�?�2 �6�m�i�?���`�F �+�Q�K�T�B�H�2�`
�m�b�B�M�; ���H�i�2�`�M���i�B�p�2 �b�i�`���i�2�;�B�2�b �i�?���i �T�`�2�b�2�`�p�2 ���i�Q�K�B�+�B�i�v�X

�k�9



�k�X�k�X�9 �a�Q�`�i�B�M�; �+�H���b�b�B�}�+���i�B�Q�M

�J�Q�H�M���` �(�j�k�) �+�`�2���i�2�/ ���M �m�b�2�7�m�H �+�H���b�b�B�}�+���i�B�Q�M �Q�7 �T���`���H�H�2�H �`�2�M�/�2�`�2�`�b �r�?�B�+�? �T�`�Q�@
�/�m�+�2�b ���M �B�K���;�2 �i�?�`�Q�m�;�? ���b�B�M�;�H�2�7�Q�`�r���`�/�@�T���b�b �i�?�`�Q�m�;�? �� �;�`���T�?�B�+�b �T�B�T�2�H�B�M�2�-
�#���b�2�/ �Q�M �r�?�2�`�2 �i�?�2�v �T�2�`�7�Q�`�K �� �r�Q�`�F�@�`�2�/�B�b�i�`�B�#�m�i�B�Q�M �b�i�2�T�- �#�v �/�B�p�B�/�B�M�; �i�?�2�K
�B�M�i�Q �b�Q�`�i�@�}�`�b�i�- �b�Q�`�i�@�K�B�/�/�H�2 ���M�/ �b�Q�`�i�@�H���b�i�X �h�?�B�b �r�Q�`�F�@�`�2�/�B�b�i�`�B�#�m�i�B�Q�M �+���M �#�2
�i�?�Q�m�;�?�i �Q�7 ���b ���b�T���i�B���H �b�Q�`�i�B�M�; �b�i�2�T�- ���b �B�i �B�b ���#�Q�m�i ���b�b�B�;�M�B�M�; �i�`�B���M�;�H�2�b �i�Q �b�+�`�2�2�M
�`�2�;�B�Q�M�b�- �i�?�2�`�2�#�v �`�2�Q�`�/�2�`�B�M�; �i�?�2 �i�`�B���M�;�H�2�b �r�B�i�? �`�2�b�T�2�+�i �i�Q �i�?���i �b�+�`�2�2�M �`�2�;�B�Q�M�X
�>�Q�H�i�2�M�@�G�m�M�/ �(�k�y�) �2�H���#�Q�`���i�2�b �i�?�2 �+�H���b�b�B�}�+���i�B�Q�M �K�m�+�? �K�Q�`�2 �2�t�i�2�M�b�B�p�2�H�v�X

�a�Q�`�i�@�H���b�i �B�K�K�2�/�B���i�2�@�K�Q�/�2�A�M �� �b�Q�`�i�@�H���b�i�- �B�K�K�2�/�B���i�2�@�K�Q�/�2 �`�2�M�/�2�`�2�` �(�k�)�-
�`�2�M�/�2�`�2�` �T�`�Q�+�2�b�b�Q�`�b �Q�T�2�`���i�2 �B�M�/�2�T�2�M�/�2�M�i�H�v �m�M�i�B�H �� �}�M���H �K�2�`�;�B�M�; �b�i�2�T �U�i�?�2
�/�2�T�i�? �`�2�b�Q�H�m�i�B�Q�M �b�i�2�T�V�- �#�2�7�Q�`�2 �i�?�2 �T�B�t�2�H�b ���`�2 �K�2�`�;�2�/ �(�j�k�)�X �h�?�2�M �i�?�2 �r�Q�`�F
�;�`�Q�r�b ���t�B�Q�K���i�B�+���H�H�v �#�v �i�?�2 �i�Q�i���H �M�m�K�#�2�` �Q�7 �T�B�t�2�H�b �T�H�Q�i�i�2�/�- �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�Q
�i�?�2 �`�m�M�i�B�K�2 �+�Q�K�T�H�2�t�B�i�v �Q�7�T�G�F�W�E�G�A�D�[�A�K�P�F�G�Z�X

O(���R�T�K�O�K�V�K�X�G�U� ���C�X�I �R�K�Z�G�N �R�T �R�T�K�O�K�V�K�X�G)

�>���`�/�r���`�2 �+���M �i���F�2 ���/�p���M�i���;�2 �Q�7 �i�?�2 �`�2�;�m�H���`�B�i�v �Q�7 �i�?�2 �T�B�t�2�H �K�2�`�;�B�M�; �Q�T�2�`���@
�i�B�Q�M�- ���M�/ �K���F�2 �r�Q�`�F �b�+���H�2 �H�B�M�2���`�H�v �r�B�i�? �i�?�2 �M�m�K�#�2�` �Q�7 �`�2�M�/�2�`�2�` �T�`�Q�+�2�b�b�Q�`�b
O(���U�E�T�G�G�P �U�K�\�G� ���R�T�Q�E�G�U�U�Q�T�U) �(�j�k�)�X

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

O(���R�T�K�O�K�V�K�X�G�U� bucketd +

���C�X�I �R�T�K�O�K�V�K�X�G �R�T �D�W�E�M�G�V� ���C�X�I �R�K�Z�G�N �R�T �R�T�K�O�K�V�K�X�G)

�- �r�?�2�`�2 �i�?�2bucketd �B�b �i�?�2 �+�Q�b�i �i�Q �T�m�i �� �T�`�B�K�B�i�B�p�2 �B�M�i�Q �� �#�m�+�F�2�i�- �r�?�B�+�? �+���M
�#�2 �b�?�Q�r�M �i�Q �b�?�`�B�M�F �[�m�B�+�F�H�v �i�?�2 �H���`�;�2�` �� �T�`�B�K�B�i�B�p�2 �B�b �`�2�H���i�B�p�2 �i�Q �i�B�H�2 �b�B�x�2 �(�j�k�)�X

�a�Q�`�i�@�}�`�b�i �`�2�i���B�M�2�/�@�K�Q�/�2�� �b�Q�`�i�@�}�`�b�i�- �`�2�i���B�M�2�/�@�K�Q�/�2 ���`�+�?�B�i�2�+�i�m�`�2 �+���H�+�m�@
�H���i�2�b �i�?�2 �b�+�`�2�2�M�@�`�2�;�B�Q�M �#�Q�m�M�/�b�#�2�7�Q� �̀2�i�?�2 �;�2�Q�K�2�i�`�v �T�`�Q�+�2�b�b�B�M�;�- ���M�/ �#�B�M�b �;�2�Q�K�@
�2�i�`�v �m�b�B�M�; �i�?�B�b �/���i�� �Q�M�+�2 �T�`�Q�+�2�b�b�2�/�- �K���F�B�M�; �m�b�2 �Q�7 �7�`���K�2�@�i�Q�@�7�`���K�2 �+�Q�?�2�`�2�M�+�2
�i�Q �#�2 ���#�H�2 �i�Q �/�Q �i�?�B�b �(�j�k�)�X �h�?�B�b ���`�+�?�B�i�2�+�i�m�`�2 �B�b �H���`�;�2�H�v �Q�7 �i�?�2�Q�`�2�i�B�+���H �B�M�i�2�`�2�b�i
�7�Q�` �`�2���H�@�i�B�K�2 �;�`���T�?�B�+�b �T�2�` �J�Q�H�M���` �(�j�k�)�- �#�m�i �?���b �b�2�2�M �m�b�2 �B�M �:�l�A �b�v�b�i�2�K�b �(�9�8�)
�b�m�+�? ���b �i�?�2 �*�?�`�Q�K�B�m�K �2�M�;�B�M�2 �(�k�R�)�X

�k�8



�j �.�2�b�B�;�M ���M�/ �B�K�T�H�2�K�2�M�i���i�B�Q�M

�h�?�2 �6�m�i�?���`�F �B�K�T�H�2�K�2�M�i���i�B�Q�M �7�Q�H�H�Q�r�b �i�?�2 �K���i�?�2�K���i�B�+�b �/�2�b�+�`�B�#�2�/ �B�M �i�?�2 �"���+�F�@
�;�`�Q�m�M�/ �U���M�/ ���T�T�2�M�/�B�t�" �V �b�2�+�i�B�Q�M�b�- �i�`���M�b�H���i�B�M�; �i�?�2�K �B�M�i�Q �K�Q�/�m�H���` ���M�/ �`�2�m�b���#�H�2
�b�+���H���` �+�Q�/�2�X �q�?�B�H�2 �i�?�2 �/�2�b�B�;�M ���M�/ �K�Q�/�m�H���`�B�x���i�B�Q�M �Q�7 �� �b�2�[�m�2�M�i�B���H �j�. �`�2�M�/�2�`�@
�B�M�; �T�B�T�2�H�B�M�2 ���`�2 �B�M�i�2�`�2�b�i�B�M�; �B�M �i�?�2�B�` �Q�r�M �`�B�;�?�i �U���M�/ ���`�2 �#�`�B�2�~�v �/�2�b�+�`�B�#�2�/ �B�M
���T�T�2�M�/�B�t�*�X�R�V�- �i�?�2 �T�`�B�K���`�v �+�Q�M�i�`�B�#�m�i�B�Q�M �Q�7 �i�?�B�b �r�Q�`�F �H�B�2�b �B�M �m�b�B�M�; �6�m�i�?���`�F�ö�b
�G�Z�R�C�P�F�7�m�M�+�i�B�Q�M �i�Q �2�t�T�`�2�b�b �i�?�2 �B�`�`�2�;�m�H���` �/���i�� �T���`���H�H�2�H�B�b�K �B�M�?�2�`�2�M�i �B�M �i�`�B���M�;�H�2
�`���b�i�2�`�B�x���i�B�Q�M�X

�j�X�R �.���i���@�T���`���H�H�2�H �?�B�2�`���`�+�?���H �i�B�H�B�M�; �r�B�i�? �+�Q�p�2�`���;�2 �K���b�F�b

�h�?�2 �`�2�M�/�2�`�B�M�; �T�B�T�2�H�B�M�2 �M���i�m�`���H�H�v �2�t�T�Q�b�2�b �i�r�Q �T�`�B�K���`�v �7�Q�`�K�b �Q�7 �T���`���H�H�2�H�B�b�K�,
�Q�#�D�2�+�i �T���`���H�H�2�H�B�b�K ���M�/ �b�+�`�2�2�M �T���`���H�H�2�H�B�b�K�- �r�?�2�`�2 �+�Q�K�T�m�i���i�B�Q�M �i�`���M�b�B�i�B�Q�M�b �7�`�Q�K
�T�`�Q�+�2�b�b�B�M�; �i�`�B���M�;�H�2 �Q�#�D�2�+�i�b �i�Q �T�`�Q�+�2�b�b�B�M�; �T�B�t�2�H�b �B�M �i�?�2 �b�+�`�2�2�M �i�?�`�Q�m�;�? ���M �B�`�@
�`�2�;�m�H���` �K���T�T�B�M�;�X �h�?�2 �F�2�v �+�?���H�H�2�M�;�2 �B�b �2�t�T�`�2�b�b�B�M�; �i�?�B�b �K���T�T�B�M�; �m�b�B�M�; �i�?�2
�G�Z�R�C�P�F�7�m�M�+�i�B�Q�M �B�M �6�m�i�?���`�F�X

�6�B�;�m�`�2 �R�9�, �h�`�B���M�;�H�2 �`���b�i�2�`�B�x���i�B�Q�M �T�`�Q�#�H�2�K �B�M �6�m�i�?���`�F�X

�>�2�M�`�B�F�b�2�M �2�i ���H�X �(�R�d�) �/�2�K�Q�M�b�i�`���i�2�/ �?�Q�r �i�?�B�b �+���M �#�2 ���+�?�B�2�p�2�/ �7�Q�` ���M �2�t�T�H�B�+�B�i
�i�`�B���M�;�H�2 �7�Q�`�K�m�H���i�B�Q�M �m�b�B�M�; �b�+���M�H�B�M�2 �`���b�i�2�`�B�x���i�B�Q�M�- �r�?�2�`�2 �T�Q�B�M�i�b �r�B�i�?�B�M �2���+�?
�i�`�B���M�;�H�2 �+���M �#�2 �B�M�/�2�t�2�/ �K�Q�`�2 �Q�` �H�2�b�b �/�B�`�2�+�i�H�v ���7�i�2�` ���T�T�H�v�B�M�;�G�Z�R�C�P�F�i�Q �;�2�M�@
�2�`���i�2 �?�Q�`�B�x�Q�M�i���H �b�T���M�b ���H�Q�M�; �i�?�2 �i�`�B���M�;�H�2 �2�/�;�2�b �r�B�i�? �� �b�m�#�b�2�[�m�2�M�i�G�Z�R�C�P�F�i�Q
�;�2�M�2�`���i�2 �i�?�2 �T�Q�B�M�i�b �r�B�i�?�B�M �2���+�? �b�T���M�X �h�?�B�b �r�Q�`�F ���T�T�H�B�2�b�G�Z�R�C�P�F�i�Q ���M �B�K�T�H�B�+�B�i
�i�`�B���M�;�H�2 �7�Q�`�K�m�H���i�B�Q�M �m�b�B�M�; �S�B�M�2�/�� �`���b�i�2�`�B�x���i�B�Q�M�- �r�?�2�`�2 �T�Q�B�M�i�b �B�M �i�?�2 �i�`�B���M�;�H�2
�#�Q�m�M�/�B�M�; �#�Q�t �K�m�b�i �#�2 �}�`�b�i �b���K�T�H�2�/ ���M�/ �i�2�b�i�2�/ �#�2�7�Q�`�2 �`���b�i�2�`�B�x���i�B�Q�M�X

�:�B�p�2�M ���M ���`�`���v �Q�7 �i�`�B���M�;�H�2�b�- �� �M���B�p�2�-�+�Q�M�b�2�`�p���i�B�p�2�(�k�9�) ���T�T�`�Q���+�? �i�Q �m�b�2�G�Z�R�C�P�F

�B�b �i�Q �+�Q�K�T�m�i�2 �i�?�2 �#�Q�m�M�/�B�M�; �#�Q�t �Q�7 �2���+�? �i�`�B���M�;�H�2 ���M�/ �b�Q�H�2�H�v �m�b�2 �B�i �i�Q �/�2�i�2�`�K�B�M�2
�i�?�2 �M�m�K�#�2�` �Q�7 �T�Q�B�M�i�b �i�Q �;�2�M�2�`���i�2�- �7�Q�H�H�Q�r�2�/ �#�v �`�Q�r�@�K���D�Q�` �B�M�/�2�t�B�M�; �r�B�i�?�B�M �i�?�2
�#�Q�t�X �S�Q�B�M�i�b �Q�m�i�b�B�/�2 �i�?�2 �i�`�B���M�;�H�2 ���`�2 �i�?�2�M �B�;�M�Q�`�2�/�- �2�B�i�?�2�` �#�v �2�t�T�H�B�+�B�i�H�v �}�H�i�2�`�B�M�;
�i�?�2�K �m�b�B�M�;�H�K�N�V�G�T�Q�` �#�v �K���T�T�B�M�; �i�?�2�K �i�Q ���M �Q�m�i�@�Q�7�@�#�Q�m�M�/�b �B�M�/�2�t �U�2�X�;�X�� �R�V
���M�/ �m�b�B�M�;�U�E�C�V�V�G�T�@�H�B�F�2 �6�m�i�?���`�F �a�P���*�b�- �r�?�B�+�? �B�K�T�H�B�+�B�i�H�v �}�H�i�2�` �Q�m�i�@�Q�7�@�#�Q�m�M�/�b
�B�M�/�B�+�2�b�X

�k�e



�a�m�+�? ���M ���T�T�`�Q���+�? �#�Q�i�? �r���b�i�2�b �+�Q�K�T�m�i���i�B�Q�M �Q�M �T�B�t�2�H�b �Q�m�i�b�B�/�2 �i�?�2 �i�`�B���M�;�H�2
���M�/ ���H�H�Q�+���i�2�b �b�B�;�M�B�}�+���M�i�H�v �K�Q�`�2 �K�2�K�Q�`�v �i�?���M �M�2�+�2�b�b���`�v�- �T���`�i�B�+�m�H���`�H�v �7�Q�` �H���`�;�2
�i�`�B���M�;�H�2�b�X �h�?�2 �F�2�v �B�/�2�� �7�Q�` ���p�Q�B�/�B�M�; �i�?�B�b �B�M�2�{�+�B�2�M�+�v �B�b �i�Q �+�Q�K�#�B�M�2 �+�Q�p�2�`���;�2
�K���b�F�b �r�B�i�?�G�Z�R�C�P�F�X �*�Q�p�2�`���;�2 �K���b�F�b �2�M���#�H�2 �� �H�B�;�?�i�r�2�B�;�?�i �i�r�Q�@�T���b�b ���T�T�`�Q���+�?�,
�i�?�2 �}�`�b�i �T���b�b �[�m�B�+�F�H�v �B�/�2�M�i�B�}�2�b �r�?�B�+�? �T�B�t�2�H�b �U�Q�` �b�m�#�`�2�;�B�Q�M�b�V ���`�2 ���i �H�2���b�i �T���`�@
�i�B���H�H�v �+�Q�p�2�`�2�/ �#�v �� �i�`�B���M�;�H�2�- �r�?�B�H�2 �i�?�2 �b�2�+�Q�M�/ �T���b�b �+�Q�K�T�m�i�2�b �i�?�2 �i�Q�i���H �M�m�K�#�2�`
�Q�7 �+�Q�p�2�`�2�/ �T�B�t�2�H�b �7�Q�` �T�`�2�@���H�H�Q�+���i�B�Q�M ���M�/ �`�2�+�Q�M�b�i�`�m�+�i�b �i�?�2�B�` �B�M�/�B�+�2�b �m�b�B�M�; �2�{�@
�+�B�2�M�i �#�B�i�r�B�b�2 �Q�T�2�`���i�B�Q�M�b�X �h�?�B�b ���H�H�Q�r�b �+�Q�K�T�m�i���i�B�Q�M ���M�/ �K�2�K�Q�`�v ���H�H�Q�+���i�B�Q�M �i�Q
�#�2 �`�2�b�i�`�B�+�i�2�/ �i�Q �+�Q�p�2�`�2�/ �`�2�;�B�Q�M�b �Q�M�H�v�X

�h�?�2 �+�Q�p�2�`���;�2 �K���b�F�b ���`�2 �B�K�T�H�2�K�2�M�i�2�/ ���b �}�t�2�/�@�b�B�x�2 �#�B�i�K���b�F�b�- �b�B�M�+�2 �#�Q�Q�H�2���M
���`�`���v�b ���`�2 �H�2�b�b �+�Q�K�T���+�i ���M�/ �� �}�t�2�/�@�b�B�x�2 �`�2�T�`�2�b�2�M�i���i�B�Q�M ���`�2 �#�2�i�i�2�` �b�m�B�i�2�/ �i�Q
�2�{�+�B�2�M�i �:�S�l �2�t�2�+�m�i�B�Q�M �i�?���M �� �p���`�B���#�H�2�@�b�B�x�2�/ �#�B�i�K���b�F�X �h�Q �b�m�T�T�Q�`�i �i�?�B�b �`�2�T�@
�`�2�b�2�M�i���i�B�Q�M�- �i�?�2 �b�+�`�2�2�M �B�b �T���`�i�B�i�B�Q�M�2�/ �B�M�i�Q �?�B�2�`���`�+�?�B�+���H �i�B�H�2�b�- �r�?�2�`�2 �2���+�? �H�2�p�2�H
�Q�7 �i�?�2 �?�B�2�`���`�+�?�v �+�Q�M�b�i�`�m�+�i�b �� �b�K���H�H �b�i���+�F�@���H�H�Q�+���i�2�/ �+�Q�p�2�`���;�2 �K���b�F�X

�j�X�R�X�R �*�Q�p�2�`���;�2 �K���b�F�b

�q�?�2�M �B�K�T�H�2�K�2�M�i�B�M�; �+�Q�p�2�`���;�2 �K���b�F�b ���b �� �r�Q�`�/�@�b�B�x�2�/ �#�B�i�K���b�F �7�Q�` �b�m�T�T�Q�`�i�@
�B�M�;�G�Z�R�C�P�F�- �i�?�2�`�2 ���`�2 �i�?�`�2�2 �F�2�v �Q�T�2�`���i�B�Q�M�b �B�i �K�m�b�i �b�m�T�T�Q�`�i�X �A�M �i�?�2 �r�B�/�2�`
�H�B�i�2�`���i�m�`�2�- �w�?�Q�m �2�i ���H�X �(�9�3�) �/�2�b�+�`�B�#�2�b �i�?�2 �H���i�i�2�` �i�r�Q �Q�T�2�`���i�B�Q�M�b �B�M �/�2�i���B�H�X

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

�k�X�T�C�P�M�- �r�?�B�+�? �`�2�i�m�`�M�b �i�?�2 �i�Q�i���H �M�m�K�#�2�` �Q�7 �b�2�i �#�B�i�b �Q�7 �� �;�B�p�2�M �#�B�i�K���b�F�X �A�i
�B�b �B�K�T�H�2�K�2�M�i�2�/ �2�{�+�B�2�M�i�H�v �r�B�i�? �?���`�/�r���`�2 ���+�+�2�H�2�`���i�2�/�R�Q�R�E�U�T�Q�T�m�H���i�B�Q�M
�+�Q�m�M�i�V �B�M�b�i�`�m�+�i�B�Q�M�X

�j�X�U�G�N�G�E�V�- �r�?�B�+�? �`�2�i�m�`�M�b �i�?�2 �B�M�/�2�t �Q�7 �i�?�2k�i�? �b�2�i �#�B�i �;�B�p�2�Mk�X

�h�?�2 �}�M���H �Q�T�2�`���i�B�Q�M �+���M �#�2 �B�K�T�H�2�K�2�M�i�2�/ �2�{�+�B�2�M�i�H�v �m�b�B�M�; �i�?�2 �?���`�/�r���`�2�@���+�+�2�H�2�`���i�2�/
�E�V�\�U�+�Q�m�M�i �i�`���B�H�B�M�; �x�2�`�Q�b�V �B�M�b�i�`�m�+�i�B�Q�M�- �r�?�B�+�? �`�2�i�m�`�M�b �i�?�2 �B�M�/�2�t �Q�7 �i�?�2 �H�2���b�i
�b�B�;�M�B�}�+���M�i �b�2�i �#�B�i �U�G�a�"�V�X �h�?�2 ���H�;�Q�`�B�i�?�K �7�Q�`�U�G�N�G�E�V�
�D�� �M���`�2�T�2���i�2�/�H�v �+�H�2���`�b
�i�?�2 �G�a�" �r�B�i�?�D �� �
�D �� ���� ���M�/ �T�2�`�7�Q�`�K�b�E�V�\�
�D���Q�M�+�2�M�#�B�i�b ���`�2 �+�H�2���`�2�/�X
� �

�R �Y�J�K�N�G�
�M � ���� �F�Q

�k �D �� �D �� �
�D �� ����

�j �M �� �M �� ��

�9 �T�G�V�W�T�P�E�V�\�
�D��
� �

�k�d



�h�?�2 ���#�Q�p�2 �+�Q�/�2 �B�b �m�M�`�Q�H�H�2�/ ���M�/ ���T�T�H�B�2�/ �7�Q�` �� �3�@�#�B�i �#�B�i�K���b�F�X ���H�i�?�Q�m�;�?�- �B�i
�B�b �`���i�?�2�` �b�H�Q�r �7�Q�` �H���`�;�2�` �#�B�i�K���b�F�b�- �b�Q �i�?�2 �#�B�i�b �B�M �i�?�2 �m�T�T�2�` ���M�/ �H�Q�r�2�` �?���H�7
���`�2 �2�t�i�`���+�i�2�/ �7�Q�` �H���`�;�2�` �#�B�i�K���b�F�b�- ���M�/ �� �b�T�2�+�B���H�B�x�2�/�U�G�N�G�E�V�T�`�Q�+�2�2�/�b �7�Q�` �i�?�2
�H�Q�r�2�` �?���H�7�X �6�Q�` �i�?�2 �m�T�T�2�` �#�B�i�b�- �i�?�2 �B�M�/�2�t �Q�z�b�2�i �7�`�Q�K �i�?�2 �H�Q�r�2�` �#�B�i�b �+���M �#�2
�2�{�+�B�2�M�i�H�v �+�Q�K�T�m�i�2�/ �r�B�i�?�R�Q�R�E�- ���M�/�U�G�N�G�E�V�T�`�Q�+�2�2�/�b �7�Q�` �i�?�2 �m�T�T�2�` �?���H�7�X �h�?�B�b
�+���M �#�2 �`�2�+�m�`�b�B�p�2�H�v �/�Q�M�2 �7�Q�` �R�e�@�#�B�i�- �j�k�@�#�B�i�- ���M�/ �e�9�@�#�B�i �#�B�i�K���b�F�b�,

�F�G�H�U�G�N�G�E�V�A�W�����
�D�� �W������ �
�M�� �K������ �� �K���� ��

�N�G�V�N�Q�Y�G�T�� �W���� �W���� �D

�N�G�V�W�R�R�G�T�� �D � � �� �^� �W���� �W����

�N�G�V�N�Q�Y�A�E�Q�W�P�V�� �W�����R�Q�R�E�N�Q�Y�G�T�^� �K������ �K����

�K�P�K�H�M�� �N�Q�Y�A�E�Q�W�P�V

�V�J�G�P�U�G�N�G�E�V�A�W���N�Q�Y�G�T�M

�G�N�U�G�U�G�N�G�E�V�A�W���W�R�R�G�T�
�M �� �N�Q�Y�A�E�Q�W�P�V���
 ��

�>�Q�r�2�p�2�`�- �i�?�2 �m�b�2 �Q�7 �2�p�2�M �H���`�;�2�` �b�B�x�2�b �B�b �b�Q�K�2�i�B�K�2�b �/�2�b�B�`�2�/�- �b�Q �i�m�T�H�2�b �Q�7 �B�M�i�2�@
�;�2�`�b ���`�2 �m�b�2�/�X �A�M �6�m�i�?���`�F�- �H���`�;�2�` �#�B�i�K���b�F�b �+���M �#�2 ���#�b�i�`���+�i�2�/ �`�2�+�m�`�b�B�p�2�H�v �r�B�i�?
�i�?�2 �?�2�H�T �Q�7 �K�Q�/�m�H�2 �i�v�T�2�b ���M�/ �T���`���K�2�i�2�`�B�x�2�/ �K�Q�/�m�H�2�b �r�?�B�H�2 �B�M�+�m�`�`�B�M�; �M�Q ���/�@
�/�B�i�B�Q�M���H �`�m�M�i�B�K�2 �Q�p�2�`�?�2���/ �(�N�)�- �� �T���i�i�2�`�M �b�2�2�M �B�M �i�?�2�C�V�J�C�U���X�G�E�V�Q�T�`�2�T�Q�b�B�i�Q�`�v
�7�Q�` �� �b�i���i�B�+ �p�2�+�i�Q�` �B�K�T�H�2�K�2�M�i���i�B�Q�M �(�R�8�)�X �:�B�p�2�M �i�r�Q �b�K���H�H�2�` �#�B�i�K���b�F �K�Q�/�m�H�2�b
�. ���M�/�4 �B�K�T�H�2�K�2�M�i�B�M�;�P�W�O�A�D�K�V�U�- �T�C�P�M���M�/�U�G�N�G�E�V�7�m�M�+�i�B�Q�M�b�- �i�?�2�P�W�O�A�D�K�V�U�-
�U�G�N�G�E�V���M�/�T�C�P�M�7�m�M�+�i�B�Q�M�b �7�Q�` �i�?�2 �i�m�T�H�2�
�.���V�� �4���V�� �B�b �B�K�T�H�2�K�2�M�i�2�/ ���b�,

�F�G�H�P�W�O�A�D�K�V�U�� �.���P�W�O�A�D�K�V�U�
 �4���P�W�O�A�D�K�V�U

�F�G�H�T�C�P�M�
�
�N�� �T���� �
�.���V�� �4���V���� �� �.���T�C�P�M�N �
 �4���T�C�P�M�T

�F�G�H�U�G�N�G�E�V�
�
�N�� �T���� �
�.���V�� �4���V���� �
�K�� �K������ �� �K���� ��

�N�G�V�N�A�T�C�P�M�� �.���T�C�P�M�N

�K�P�K�H�K �� �N�A�T�C�P�M

�V�J�G�P�.���U�G�N�G�E�V�N �K

�G�N�U�G�4���U�G�N�G�E�V�T �
�K �� �N�A�T�C�P�M���
 �.���P�W�O�A�D�K�V�U

�h�?�2 �`�2�+�m�`�b�B�p�2 �b�i�`�m�+�i�m�`�2 �i�?�m�b �b�m�T�T�Q�`�i�b �H�Q�;���`�B�i�?�K�B�+ �`�m�M�i�B�K�2 �+�Q�K�T�H�2�t�B�i�v �7�Q�`
�T�C�P�M���M�/�U�G�N�G�E�V�Q�T�2�`���i�B�Q�M�b�- ���b�b�m�K�B�M�; �i�?�2 �3�@�#�B�i �#�B�i�K���b�F �#���b�2 �+���b�2 �B�bO(1)�X

�k�3



�j�X�R�X�k �h�?�2 ���H�;�Q�`�B�i�?�K �U�G�Z�R�C�P�F�A�O�C�U�M�G�F�V

�� �;�2�M�2�`���H�B�x�2�/ �/�2�b�B�;�M �T���i�i�2�`�M �/�2�p�2�H�Q�T�2�/ �/�m�`�B�M�; �i�?�2 �B�K�T�H�2�K�2�M�i���i�B�Q�M �Q�7 �i�?�2
�S�B�M�2�/���@�b�i�v�H�2 �`���b�i�2�`�B�x�2�`�b �B�b�G�Z�R�C�P�F�A�O�C�U�M�G�F�X

�G�Z�R�C�P�F�A�O�C�U�M�G�F�B�b ���M�G�Z�R�C�P�F�r�`���T�T�2�` �m�b�B�M�; �r�B�i�? �#�B�i�K���b�F�T�C�P�M���M�/�U�G�N�G�E�V

�Q�T�2�`���i�B�Q�M�b�- ���H�H�Q�r�B�M�; �B�M�/�B�p�B�/�m���H �b�2�;�K�2�M�i �2�H�2�K�2�M�i�b �i�Q �#�2 �}�H�i�2�`�2�/ �#�2�7�Q�`�2 �i�?�2�v
���`�2 �K���i�2�`�B���H�B�x�2�/ �B�M �K�2�K�Q�`�v�X �A�M�i�m�B�i�B�p�2�H�v�- �B�i �2�M���#�H�2�b �� �ô�K���b�F�2�/�ô �2�t�T���M�b�B�Q�M
�r�B�i�?�Q�m�i �2�t�T�H�B�+�B�i�H�v �T�2�`�7�Q�`�K�B�M�; ���H�K�N�V�G�T�Q�T�2�`���i�B�Q�M �i�Q ���+�?�B�2�p�2 �i�?�2 �b���K�2 �2�z�2�+�i�X

�A�M �T�`�B�M�+�B�T�H�2�- �B�i �+���M �#�2 �B�K�T�H�2�K�2�M�i�2�/ ���b �7�Q�H�H�Q�r�b�,

�F�G�H�G�Z�R�C�P�F�A�O�C�U�M�G�F�	�C �	�D

�
�O�C�Z�A�U�\���C ��� �K������

�
�I�G�V�� �C ��� �K���� ��� �D��

�
�R�T�G�F���C ��� �K���� ��� �D�Q�Q�N��

�
�C�T�T���=�?�C���� �=�?�D��

�N�G�V�I�G�V�	�Z �K �� �
�I�G�V�Z �K�� �Z�� �K��

�K�P�G�Z�R�C�P�F�O�C�Z�A�U�\�I�G�V�	�C�T�T

�^� �H�K�N�V�G�T�
 �>�
 �A�� �Z�� �K�� ��� �R�T�G�F�Z �K��

�^� �O�C�R�
�� �� ��

���M�/ �B�M �T�`���+�i�B�+�2�-�G�Z�R�C�P�F�A�O�C�U�M�G�F�`�2�[�m�B�`�2�b �b�m�T�T�Q�`�i �7�Q�` ���7�Q�`�2�K�2�M�i�B�Q�M�2�/�T�C�P�M

���M�/�U�G�N�G�E�V�#�B�i�K���b�F �Q�T�2�`���i�B�Q�M�b�- �r�?�B�+�? �B�b �2�M�7�Q�`�+�2�/ �r�B�i�? �� �K�Q�/�m�H�2 �i�v�T�2�,

�O�Q�F�W�N�G�V�[�R�G�R�C�T�V�K�C�N�A�D�K�V�O�C�U�M�� �]

�V�[�R�G�V

�X�C�N�P�W�O�A�D�K�V�U�� �K����

�X�C�N�G�O�R�V�[�� �V

�X�C�N�U�G�V�� �V ��� �K���� ��� �D�Q�Q�N��� �V

�X�C�N�T�C�P�M�� �V ��� �K����

�X�C�N�U�G�N�G�E�V�� �V ��� �K���� ��� �K����

�_

�k�N



���7�i�2�` �r�?�B�+�? �i�?�2 �B�K�T�H�2�K�2�M�i���i�B�Q�M �7�Q�H�H�Q�r�b �B�M�G�Z�R�C�P�F�A�O�C�U�M�G�F���H�W�V�,

�O�Q�F�W�N�G�G�Z�R�C�P�F�A�O�C�U�M�G�F�A�I�G�P�G�T�K�E�
�/�� �R�C�T�V�K�C�N�A�D�K�V�O�C�U�M���� �]

�F�G�H�G�Z�R�C�P�F�A�O�C�U�M�G�F�	�C �	�D

�
�O�C�Z�A�U�\���C ��� �K������

�
�I�G�V�� �C ��� �K���� ��� �D��

�
�R�T�G�F���C ��� �K���� ��� �D�Q�Q�N��

�
�C�T�T���=�?�C���� �=�?�D��

�N�G�V�H �Z ��

�N�G�V�R�T�G�F�	�� �R�T�G�F�Z

�K�P�N�Q�Q�R�O�C�U�M�� �/���G�O�R�V�[

�H�Q�T�K �� �K�������O�K�P�/���P�W�O�A�D�K�V�U�
�O�C�Z�A�U�\�Z�� �F�Q

�/���U�G�V�O�C�U�M�K �
�R�T�G�F�	�K��

�N�G�V�I�G�V�	�
�Z�� �O�C�U�M���K �� �I�G�V�Z �
�/���U�G�N�G�E�V�O�C�U�M�K��

�K�P�\�K�R�C�T�T�
�O�C�R�H �C�T�T���^� �G�Z�R�C�P�F�
 �>�
 �A�� �O�C�U�M����� �/���T�C�P�M�O�C�U�M���I�G�V�	

�_

�A�i �T�2�`�7�Q�`�K�b �K���b�F�2�/ �~���i�i�2�M�B�M�;�@�#�v�@�2�t�T���M�b�B�Q�M ���b �7�Q�H�H�Q�r�b�,

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

�k�X�l�b�2 �i�?�2 �#�B�i�K���b�F�T�C�P�M�7�m�M�+�i�B�Q�M �i�Q �+�Q�m�M�i �i�?�2 �M�m�K�#�2�` �Q�7 �b�2�i �#�B�i�b�c �i�?�B�b
�b�2�`�p�2�b ���b �i�?�2 �`�2�i�m�`�M �p���H�m�2 �Q�7 �i�?�2 �b�2�;�K�2�M�i�@�b�B�x�2 �7�m�M�+�i�B�Q�M �b�m�T�T�H�B�2�/ �i�Q
�G�Z�R�C�P�F�X

�j�X�:�B�p�2�M �� �b�2�;�K�2�M�i�@�H�Q�+���H �B�M�/�2�t�K�- �`�2�+�Q�p�2�` �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �#�B�i�K���b�F�@�H�Q�+���H
�B�M�/�2�t�M�m�b�B�M�; �i�?�2 �#�B�i�K���b�F�U�G�N�G�E�V�7�m�M�+�i�B�Q�M�- ���M�/ �T���b�b �B�i �i�Q�I�G�V�B�M �i�?�2
�B�M�/�2�t�B�M�; �7�m�M�+�i�B�Q�M �b�m�T�T�H�B�2�/ �i�Q�G�Z�R�C�P�F�X

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

�j�y



�j�X�R�X�j �>�B�2�`���`�+�?���H ���T�T�H�B�+���i�B�Q�M

�.�2�b�T�B�i�2�G�Z�R�C�P�F�A�O�C�U�M�G�F�#�2�B�M�; �b�m�B�i�2�/ �7�Q�` �b�K���H�H �#�B�i�K���b�F�b�- �i�?�B�b �b�2�+�i�B�Q�M �/�2�b�+�`�B�#�2�b
�� �?�B�2�`���`�+�?�B�+���H �i�B�H�B�M�; ���H�;�Q�`�B�i�?�K �#�m�B�H�i �Q�M �i�Q�T �Q�7 �B�i �#�v �m�b�B�M�;�G�Z�R�C�P�F�A�O�C�U�M�G�F�B�M
�� �M�2�b�i�2�/ �K���M�M�2�`�- �2�t�T�H�Q�B�i�B�M�; �i�`�B���M�;�H�2 �+�Q�M�p�2�t�B�i�v �i�Q �+�H���b�b�B�7�v �i�B�H�2�b �7�`�Q�K �2�/�;�2�@
�7�m�M�+�i�B�Q�M �2�p���H�m���i�B�Q�M�b ���i �i�?�2�B�` �+�Q�`�M�2�` �T�Q�B�M�i�b�X

�a�B�K�B�H���` �i�Q �E�2�M�x�2�H �2�i ���H�X �(�k�9�)�- �i�?�2 �b�+�`�2�2�M �B�b �T���`�i�B�i�B�Q�M�2�/ �?�B�2�`���`�+�?�B�+���H�H�v �B�M�i�Q �#�B�M�b�-
�+�Q���`�b�2 �i�B�H�2�b�- ���M�/ �}�M�2 �i�B�H�2�b �Q�7 �i�?�2 �7�Q�H�H�Q�r�B�M�; �/�B�K�2�M�b�B�Q�M�b �U�r�?�B�+�? �+���M �#�2 ���/�D�m�b�i�2�/
�B�M�/�2�T�2�M�/�2�M�i�H�v �Q�7 �i�?�2 ���H�;�Q�`�B�i�?�K�V�,

�6�B�;�m�`�2 �R�8�, �A�H�H�m�b�i�`���i�B�M�; �i�?�2 �?�B�2�`���`�+�?�B�+���H �i�B�H�B�M�; �b�+�?�2�K�2

�h�?�2 ���H�;�Q�`�B�i�?�K �T�2�`�7�Q�`�K�b �`���b�i�2�`�B�x���i�B�Q�M �B�M �i�?�`�2�2 �b�i���;�2�b�,

�h�?�2 �#�B�M�M�B�M�; �b�i���;�2���b�b�B�;�M�b �i�`�B���M�;�H�2�b �i�Q �b�+�`�2�2�M �#�B�M�b �m�b�B�M�; �i�?�2 ���7�Q�`�2�K�2�M�@
�i�B�Q�M�2�/ �+�Q�M�b�2�`�p���i�B�p�2 �i�`�B���M�;�H�2 �#�Q�m�M�/�B�M�;�@�#�Q�t �`���b�i�2�`�B�x���i�B�Q�M �b�i�`���i�2�;�v�- �#�m�i �r�B�i�?
�#�B�M�b ���b �i�?�2 �`���b�i�2�`�B�x���i�B�Q�M �m�M�B�i �B�M�b�i�2���/ �Q�7 �T�B�t�2�H�b�X �h�?�2 �#�Q�m�M�/�B�M�;�@�#�Q�t ���`�2�� �B�b
�T���b�b�2�/ ���b �i�?�2 �b�B�x�2 �i�Q�G�Z�R�C�P�F�- ���M�/ �� �b�m�#�b�2�[�m�2�M�i �#�Q�m�M�/�B�M�;�@�#�Q�t �H�Q�+���H �`�Q�r�@�K���D�Q�`
�B�M�/�2�t�B�M�; �B�b �/�Q�M�2 �i�Q �;�2�M�2�`���i�2 �i�?�2�
�D�K�P�A�K�P�F�G�Z�� �V�T�K�C�P�I�N�G�A�K�P�F�G�Z���T���B�`�b�X

�h�?�2 �+�Q���`�b�2 �b�i���;�2�T�2�`�7�Q�`�K�b �i�?�2 �i�r�Q�@�b�i�2�T ���T�T�`�Q���+�? �i�?�`�Q�m�;�?�G�Z�R�C�P�F�A�O�C�U�M�G�F�X
�:�B�p�2�M �b�2�;�K�2�M�i�@�H�Q�+���H�E�Q�C�T�U�G�A�K�P�F�G�Z�- �B�i �`�2�+�Q�`�/�b �Q�p�2�`�H���T�T�B�M�; �+�Q���`�b�2 �i�B�H�2�b �#�v �2�p���H�@
�m���i�B�M�; �2�/�;�2 �7�m�M�+�i�B�Q�M�b ���i �i�B�H�2 �+�Q�`�M�2�`�b �B�M �i�?�2�R�T�G�F�7�m�M�+�i�B�Q�M�X �S���b�b�B�M�; �i�?�2 �M�m�K�#�2�`
�Q�7 �+�Q���`�b�2 �i�B�H�2�b �T�2�` �#�B�M ���b�O�C�Z�A�U�\�- �B�i �+�Q�K�#�B�M�2�b�D�K�P�A�K�P�F�G�Z���M�/�E�Q�C�T�U�G�A�K�P�F�G�Z

�B�M�i�Q �� �b�B�M�;�H�2�V�K�N�G�A�K�F�- �T�`�Q�/�m�+�B�M�; �U�V�K�N�G�A�K�F�-�V�T�K�C�P�I�N�G�A�K�P�F�G�Z�V �T���B�`�b�X

�h�?�2 �}�M�2 �b�i���;�2�b�B�K�B�H���`�H�v �T�2�`�7�Q�`�K�b �i�?�2 �i�r�Q�@�b�i�2�T ���T�T�`�Q���+�?�- �r�?�2�`�2 �B�i �B�M�@
�b�i�2���/ �`�2�+�Q�`�/�b �Q�p�2�`�H���T�T�B�M�; �T�B�t�2�H�b �#�v �2�p���H�m���i�B�M�; �2�/�;�2 �7�m�M�+�i�B�Q�M�b ���i �i�?�2 �T�B�t�2�H
�K�B�/�T�Q�B�M�i �B�M �i�?�2�R�T�G�F�7�m�M�+�i�B�Q�M�X �S���b�b�B�M�; �i�?�2 �M�m�K�#�2�` �Q�7 �T�B�t�2�H�b �T�2�` �}�M�2 �i�B�H�2 ���b
�O�C�Z�A�U�\�- �B�i �`�2�+�Q�p�2�`�b �i�?�2 �;�H�Q�#���H �b�+�`�2�2�M �T�Q�b�B�i�B�Q�M �7�`�Q�K�V�K�N�G�A�K�F���M�/ �b�2�;�K�2�M�i�@�H�Q�+���H
�R�K�Z�G�N�A�K�P�F�G�Z�i�Q �;�2�M�2�`���i�2�
�
�[���Z���� ���R�K�Z�G�N� ���T���B�`�b�X

�h�?�2���R�K�Z�G�N� �7�Q�` �i�?�2 �i�B�K�2 �#�2�B�M�; �+���M �#�2 �i�?�Q�m�;�?�i �i�Q �#�2 ���
�E�Q�N�Q�T�� �F�G�R�V�J���@�T���B�`�X
�h�?�2 �i�v�T�2 �Q�7 �p���H�m�2 �T�`�Q�/�m�+�2�/ �/�2�T�2�M�/�b �Q�M �i�?�2 �/�2�T�i�? �`�2�b�Q�H�m�i�B�Q�M �b�i�2�T�X

�j�R



�"�B�M�b �/�Q �M�Q�i �m�b�2 �+�Q�p�2�`���;�2 �K���b�F�b �#�2�+���m�b�2 �i�?�2 �M�m�K�#�2�` �Q�7 �#�B�M�b �B�b �M�Q�i �F�M�Q�r�M
���i �+�Q�K�T�B�H�2 �i�B�K�2�X �q�?�B�H�2 �� �K���t�B�K�m�K �b�+�`�2�2�M �b�B�x�2 �+�Q�m�H�/ �#�2 ���b�b�m�K�2�/ �Q�` �i�?�2
�`�m�M�i�B�K�2 �/�B�b�T���i�+�? �K�2�+�?���M�B�b�K �T�`�2�b�2�M�i �B�M�G�Z�R�C�P�F�A�O�C�U�M�G�F���H�W�V�+�Q�m�H�/ �#�2 �m�b�2�/�-
�i�?�B�b �r���b �Q�K�B�i�i�2�/ �7�Q�` �~�2�t�B�#�B�H�B�i�v�X �A�M�b�i�2���/�- �+�Q���`�b�2 �i�B�H�2 �K���b�F�b ���H�`�2���/�v �2�H�B�K�B�M���i�2
�K�Q�b�i �B�`�`�2�H�2�p���M�i �`�2�;�B�Q�M�b �Q�m�i�b�B�/�2 �i�`�B���M�;�H�2 �#�Q�m�M�/�B�M�; �#�Q�t�2�b�X �L�Q�M�@�/�B�p�B�b�B�#�H�2 �b�+�`�2�2�M
�/�B�K�2�M�b�B�Q�M�b ���`�2 �?���M�/�H�2�/ �#�v �`�Q�m�M�/�B�M�; �m�T �i�?�2 �M�m�K�#�2�` �Q�7 �#�B�M�b�X

�6�B�;�m�`�2 �R�e�, �h�?�2 �b�Q�H�m�i�B�Q�M �i�Q �i�?�2 �`���b�i�2�`�B�x���i�B�Q�M �T�`�Q�#�H�2�K �U�m�T�/���i�2�/ �6�B�;�m�`�2�9�V�X

�A�M �i�?�2 �+�Q�M�+�`�2�i�2 �+�Q�/�2�-�V�T�K�C�P�I�N�G�A�K�O�O�A�R�K�P�G�F�C���H�W�V�T�2�`�7�Q�`�K�b �i�?�2 �#�B�M�M�B�M�;�- �+�Q���`�b�2
���M�/ �}�M�2 �b�i���;�2 �B�M�D�K�P�A�T�C�U�V�G�T�K�\�G�- �E�Q�C�T�U�G�A�T�C�U�V�G�T�K�\�G���M�/�H�K�P�G�A�T�C�U�V�G�T�K�\�G���b
�/�2�b�+�`�B�#�2�/ ���#�Q�p�2�X �q�B�i�? �Q�M�2 �M�Q�i���#�H�2 �2�t�i�2�M�b�B�Q�M �#�2�B�M�; �i�?���i�D�K�P�A�T�C�U�V�G�T�K�\�G���/�@
�/�B�i�B�Q�M���H�H�v �T�2�7�Q�`�K�b ���R�C�T�V�K�V�K�Q�P�Q�p�2�` �i�`�B���M�;�H�2 �#�Q�m�M�/�B�M�; �#�Q�t ���`�2���- �+�H���b�b�B�7�v�@
�B�M�; �i�`�B���M�;�H�2�b ���b �b�K���H�H �B�7 �i�?�2�B�` �#�Q�m�M�/�B�M�; �#�Q�t ���`�2�� �B�b �b�K���H�H�2�` �i�?���M �R�k�3 �T�B�t�@
�2�H�b �b�B�K�B�H���` �i�Q �a�+�?�C�i�x �2�i ���H�X �(�j�d�)�- ���M�/ �T�`�Q�+�2�2�/�b �M�Q�`�K���H�H�v �i�Q �i�?�2 �+�Q���`�b�2 �b�i���;�2
�Q�i�?�2�`�r�B�b�2�X �A�7 �� �i�`�B���M�;�H�2 �B�b �b�K���H�H�- �B�i�ö�b �B�M�/�2�t ���M�/ �#�Q�m�M�/�B�M�; �#�Q�t�
�V�T�K�A�K�P�F�G�Z��

�V�T�K�A�D�D�Q�Z���B�b �T���b�b�2�/ �i�Q �� �b�T�2�+�B���H�B�x�2�/ �b�K���H�H�@�i�`�B���M�;�H�2 �b�i���;�2�- �B�K�T�H�2�K�2�M�i�2�/ ���b ��
�T�C�U�V�G�T�K�\�G�A�U�O�C�N�N�A�V�T�K�C�P�I�N�G�U�7�m�M�+�i�B�Q�M�X �h�?�B�b �K�B�M�B�K�B�x�2�b �i�?�2 �#�B�M�M�B�M�; �Q�p�2�`�?�2���/
�7�Q�` �b�K���H�H �i�`�B���M�;�H�2�b�X �L�Q�i�2 ���M ���H�i�2�`�M���i�B�p�2 �B�b �i�Q �b�Q�`�i ���M�/ �b�T�H�B�i �i�`�B���M�;�H�2�b �B�M�i�Q �K�Q�`�2
�;�`�Q�m�T�b �#�v �#�Q�m�M�/�B�M�; �#�Q�t ���`�2�� �H�B�F�2 �G���B�M�2 ���M�/ �E���`�`���b �(�k�e�)�X

�a�K���H�H �i�`�B���M�;�H�2 �b�i���;�2���H�b�Q �m�b�2�b �+�Q�p�2�`���;�2 �K���b�F�b �i�?�`�Q�m�;�?�G�Z�R�C�P�F�A�O�C�U�M�G�F

�r�B�i�? �b�H�B�;�?�i�H�v �/�B�z�2�`�2�M�i �B�M�/�2�t�B�M�;�X �:�B�p�2�M �b�2�;�K�2�M�i�@�H�Q�+���H�D�D�Q�Z�A�K�P�F�G�Z�- �B�i �T�2�`�7�Q�`�K�b
�� �`�Q�r�@�K���D�Q�` �m�M�~���i�i�2�M�B�M�; �#���b�2�/ �Q�M �i�?�2 �#�Q�m�M�/�B�M�; �#�Q�t �r�B�/�i�? ���M�/ �`�2�+�Q�`�/�b �Q�p�2�`�@
�H���T�T�B�M�; �T�B�t�2�H �K�B�/�T�Q�B�M�i�b �B�M �i�?�2�R�T�G�F�7�m�M�+�i�B�Q�M�X �S���b�b�B�M�; �i�?�2 �#�Q�m�M�/�B�M�; �#�Q�t ���`�2��
���b�O�C�Z�A�U�\�- �B�i �m�M�~���i�i�2�M�b�D�D�Q�Z�A�K�P�F�G�Z�r�B�i�? �#�Q�m�M�/�B�M�; �#�Q�t �r�B�/�i�?�- ���M�/ �`�2�+�Q�p�@
�2�`�b �i�?�2 �;�H�Q�#���H �b�+�`�2�2�M �T�Q�b�B�i�B�Q�M �7�`�Q�K�D�D�Q�Z�A�K�P�F�G�Z���M�/ �i�`�B���M�;�H�2 �#�Q�m�M�/�B�M�; �#�Q�t
�K�B�M�B�K�m�K �T�Q�b�B�i�B�Q�M �i�Q �;�2�M�2�`���i�2�
�
�[���Z���� ���R�K�Z�G�N� ���@�T���B�`�b�X

�j�k



�j�X�k ���i�Q�K�B�+ �/�2�T�i�? �`�2�b�Q�H�m�i�B�Q�M

�h�?�2 �T�`�2�p�B�Q�m�b �b�2�+�i�B�Q�M �/�2�b�+�`�B�#�2�/ �?���M�/�H�B�M�; �B�`�`�2�;�m�H���` �r�Q�`�F �B�M �i�?�2 �`���b�i�2�`�B�x���i�B�Q�M
�T�`�Q�#�H�2�K �7�`�Q�K �a�2�+�i�B�Q�M�k�X�R�X �>�Q�r�2�p�2�`�- �Q�p�2�`�H���T�T�B�M�; �i�`�B���M�;�H�2�b �r�B�i�? �/�B�z�2�`�2�M�i �+�Q�H�@
�Q�`�b �`�2�[�m�B�`�2 �T�2�`�@�T�B�t�2�H �/�2�T�i�? �i�2�b�i�B�M�; �i�Q �b�2�H�2�+�i �i�?�2 �7�`�Q�M�i�@�K�Q�b�i �T�B�t�2�H �U�a�2�+�i�B�Q�M
�"�X�R�X�j�V�- �r�?�B�+�? �K�2���M�b �D�Q�B�M�i�H�v �+�Q�K�T�m�i�B�M�; �i�?�2 �K���t�B�K�m�K �/�2�T�i�? �r�?�B�H�2 �b�2�H�2�+�i�B�M�;
�i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �+�Q�H�Q�` �i�Q �T�`�Q�/�m�+�2 �i�?�2 �}�M���H �+�Q�H�Q�` ���M�/ �/�2�T�i�? �#�m�z�2�`�b�X �q�?�B�H�2
�6�m�i�?���`�F �T�`�Q�p�B�/�2�b�T�G�F�W�E�G�A�D�[�A�K�P�F�G�Z�7�Q�` ���i�Q�K�B�+ �?�B�b�i�Q�;�`���K�@�H�B�F�2 �+�Q�K�T�m�i���i�B�Q�M�b
�B�M �� �/���i���@�T���`���H�H�2�H �b�2�i�i�B�M�; �(�R�N�)�- �i�?�2 �+�?���H�H�2�M�;�2 �B�b �?�Q�r �i�Q �m�b�2 �B�i �2�z�2�+�i�B�p�2�H�v �i�Q
�b�B�K�m�H���i�2 �� �/�2�T�i�? �#�m�z�2�` �r�?�B�H�2 �K�2�2�i�B�M�; �T�2�`�7�Q�`�K���M�+�2 �`�2�[�m�B�`�2�K�2�M�i�b�X

�6�B�;�m�`�2 �R�d�, �h�?�2 �/�2�T�i�? �`�2�b�Q�H�m�i�B�Q�M �T�`�Q�#�H�2�K �U�m�T�/���i�2�/ �6�B�;�m�`�2�R�e�V�X

�j�X�k�X�R �q�B�i�? �i�m�T�H�2�b

�>�2�M�`�B�F�b�2�M �2�i ���H�X �(�R�d�) �/�2�b�+�`�B�#�2�b �� �b�B�K�T�H�2 ���T�T�`�Q���+�? �B�M �r�?�B�+�? �2���+�? �T�B�t�2�H �B�b �T���B�`�2�/
�r�B�i�? �B�i�b �/�2�T�i�?�- ���M�/�T�G�F�W�E�G�A�D�[�A�K�P�F�G�Z�B�b �;�B�p�2�M �� �#�B�M���`�v �b�2�H�2�+�i�B�Q�M �7�m�M�+�i�B�Q�M
�i�?���i �+�?�Q�Q�b�2�b �i�?�2 �Q�T�2�`���M�/ �r�B�i�? �i�?�2 �7�`�Q�M�i�@�K�Q�b�i �/�2�T�i�? �p���H�m�2�- �r�?�2�`�2 �i�?�2 �/�2�T�i�?
�+�Q�M�p�2�M�i�B�Q�M �?�2�H�/ �B�M �i�?�B�b �r�Q�`�F �U�`�2�p�2�`�b�2�/�@�x�V �B�b �i�Q �b�2�H�2�+�i �i�?�2 �H���`�;�2�` �p���H�m�2�X

�N�G�V�P�G�� �
�C�T�I�D���D�N�C�E�M���� ��

�N�G�V�F�G�U�V���=�?�=�?�
�C�T�I�D���V���H������ �� �V�C�D�W�N�C�V�G�A���F�
�E�Q�P�U�V�
�E�Q�P�U�V�P�G����

�N�G�V�R�Q�U�K�V�K�Q�P�U���=�?�
�K������ �K������ �� �= �!�!�! �?

�N�G�V�H�T�C�I�O�G�P�V�U���=�?�
�C�T�I�D���V���H������ �� �= �!�!�! �?

�N�G�V�H �N�J�U�T�J�U�� �K�H�N�J�U���� �� �T�J�U���� �V�J�G�P�N�J�U�G�N�U�G�T�J�U

�N�G�V�F�G�U�V�	�� �T�G�F�W�E�G�A�D�[�A�K�P�F�G�Z�A���F�F�G�U�V�H �P�G�R�Q�U�K�V�K�Q�P�U�H�T�C�I�O�G�P�V�U

�6�B�;�m�`�2 �R�3�, �h�?�2 �#���b�B�+ �B�/�2�� �#�2�?�B�M�/ �`�2�b�Q�H�p�B�M�; �T���B�`�2�/ �+�Q�H�Q�`�@�/�2�T�i�? �p���H�m�2�b

�j�j



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

�j�X�k�X�k �q�B�i�? �/�2�7�2�`�`�2�/ �H�B�M�2���` �b�2���`�+�?

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

�R �V�[�R�G�H�T�C�I�O�G�P�V�	�X�C�T�[�K�P�I��

�k �] �R�Q�U���]�Z�� �H������ �[�� �H�����_�� �F�G�R�V�J���H������ �<�A�K�P�X���H������ �C�V�V�T���X�C�T�[�K�P�I�_

�H�T�C�I�O�G�P�V�B�b �� �T���`���K�2�i�`�B�+ �i�v�T�2 �Q�7�X�C�T�[�K�P�I�i�Q ���+�+�Q�K�K�Q�/���i�2 �7�Q�` �m�b�2�`�@�b�T�2�+�B�}�2�/
�p���`�v�B�M�; ���i�i�`�B�#�m�i�2�b�X �h�?�2�b�2 �r�B�H�H �2�H���#�Q�`���i�2�/ �m�T�Q�M �H���i�2�`�- �#�m�i �i�?�2 �B�K�T�Q�`�i���M�i �T���`�i
�B�b �i�?���i �i�?�2 �`���b�i�2�`�B�x�2�` �B�b �T���b�b�2�/ �� �m�b�2�`�@�;�B�p�2�M�R�N�Q�V�7�m�M�+�i�B�Q�M �Q�7 �i�v�T�2�H�T�C�I�O�G�P�V

�X�C�T�[�K�P�I ��� �V�C�T�I�G�V�i�Q �T�`�Q�/�m�+�2 �� �m�b�2�`�@�b�T�2�+�B�}�2�/�V�C�T�I�G�V�- �m�b�m���H�H�v ���C�T�I�D�+�Q�H�Q�`
�p���H�m�2�X�R�N�Q�V�?�2�M�+�2 �`�2�T�`�2�b�2�M�i�b �i�?�2 �7�`���;�K�2�M�i �ô�b�?���/�2�`�ô�- �r�?�B�+�? �i�?�2 �`���b�i�2�`�B�x�2�`
�/�2�b�B�`�2�b �i�Q �Q�M�H�v �+���H�H �7�Q�` �p�B�b�B�#�H�2 �T�B�t�2�H�b�X �6�m�`�i�?�2�`�K�Q�`�2�- �p�2�`�i�B�+�2�b ���`�2 �B�M�B�i�B���H�H�v �T���b�b�2�/
���b�H�T�C�I�O�G�P�V�ö�b�- �+�Q�M�i���B�M�B�M�; �b�+�`�2�2�M �T�Q�b�B�i�B�Q�M ���M�/ ���i�i�`�B�#�m�i�2�b �7�Q�` �B�M�i�2�`�T�Q�H���i�B�Q�M�X

�h�?�2 �K���B�M�T�C�U�V�G�T�K�\�G�7�m�M�+�i�B�Q�M �7�Q�` �i�?�2�R�Q�K�P�V���H�W�V�`���b�i�2�`�B�x�2�` �B�b ���b �7�Q�H�H�Q�r�b�X �A�i
�B�H�H�m�b�i�`���i�2�b �i�?�2 �/�2�7�2�`�`�2�/ �H�B�M�2���` �b�2���`�+�? ���T�T�`�Q���+�? �i�Q �b�?���/�2 �T�B�t�2�H�b�X

�F�G�H�T�C�U�V�G�T�K�\�G�	�X�C�T�[�K�P�I�	�V�C�T�I�G�V�=�P�?�=�J�?�=�Y�?

�
�R�N�Q�V���
�H�T�C�I�O�G�P�V�X�C�T�[�K�P�I��� �V�C�T�I�G�V����

�
�
�V�C�T�I�G�V�A�D�W�H�H�G�T���F�G�R�V�J�A�D�W�H�H�G�T�����
�=�J�?�=�Y�?�V�C�T�I�G�V���=�J�?�=�Y�?�H��������

�
�H�T�C�I�U���=�P�?�H�T�C�I�O�G�P�V�X�C�T�[�K�P�I���� �
�=�J�?�=�Y�?�V�C�T�I�G�V���=�J�?�=�Y�?�H������ ��

�N�G�V�P�G�A�V�C�T�I�G�V�� �E�Q�R�[�V�C�T�I�G�V�A�D�W�H�H�G�T�=�� �� �� �?

�N�G�V�
�K�U�� �H�T�C�I�A�X�C�N�W�G�U���F�G�R�V�J�A�X�C�N�W�G�U����

�H�T�C�I�U

�^� �O�C�R�W�P�R�C�E�M�A�H�T�C�I�O�G�P�V

�j�9



�^� �W�P�\�K�R��

�N�G�V�F�G�R�V�J�A�D�W�H�H�G�T��

�T�G�F�W�E�G�A�D�[�A�K�P�F�G�Z�A���F�
�E�Q�R�[�F�G�R�V�J�A�D�W�H�H�G�T���H�������O�C�Z�� �K�U�F�G�R�V�J�A�X�C�N�W�G�U

�N�G�V�
�K�U�� �V�C�T�I�G�V�A�X�C�N�W�G�U����

�\�K�R�K�U�H�T�C�I�A�X�C�N�W�G�U

�^� �O�C�R�
 �>�
�
�[�� �Z���� �H�� ��� 

�K�H�
 �� ���� �Z ���� �Z �� �Y�� ���� �
 �� ���� �[ ���� �[ �� �J��

���� �F�G�R�V�J�A�D�W�H�H�G�T�=�[���Z�? ���� �H���F�G�R�V�J

�V�J�G�P�
�
�[�� �Z���� �R�N�Q�V�H��

�G�N�U�G�
�
 �� �� �� �� �� ���� �P�G�A�V�C�T�I�G�V����

�^� �W�P�\�K�R��

�N�G�V�V�C�T�I�G�V�A�D�W�H�H�G�T�� �U�E�C�V�V�G�T�A���F�
�E�Q�R�[�V�C�T�I�G�V�A�D�W�H�H�G�T���K�U�V�C�T�I�G�V�A�X�C�N�W�G�U

�K�P�
�V�C�T�I�G�V�A�D�W�H�H�G�T���F�G�R�V�J�A�D�W�H�H�G�T��

�>�2�`�2�W�P�R�C�E�M�A�H�T�C�I�O�G�P�V�B�b �� �b�B�K�T�H�2 �?�2�H�T�2�` �7�m�M�+�i�B�Q�M �Q�7 �i�v�T�2 �i�?���i �+�Q�M�b�i�`�m�+�i�b ��
�i�`�B�T�H�2�i �Q�7 �i�?�`�2�2 �p���H�m�2�b�, �`�Q�m�M�/�2�/ �i�?�2 �b�+�`�2�2�M �T�Q�b�B�i�B�Q�M�b�- �i�?�2 �7�`���;�K�2�M�i �B�i�b�2�H�7�- ���M�/
�i�?�2 �2�t�i�`���+�i�2�/ �/�2�T�i�? �p���H�m�2�X

�L�Q�i�2 �i�?�2 �m�b�2 �Q�7 �i�r�Q �T���b�b�2�b�, �� �/�2�T�i�?�@�`�2�/�m�+�i�B�Q�M �T���b�b �m�b�B�M�;�T�G�F�W�E�G�A�D�[�A�K�P�F�G�Z

�r�B�i�? �?���`�/�r���`�2�@���+�+�2�H�2�`���i�2�/ ���i�Q�K�B�+�H�������O�C�Z�- �7�Q�H�H�Q�r�2�/ �#�v �� �b�2�+�Q�M�/ �T���b�b �i�?���i
�H�B�M�2���`�H�v �b�2���`�+�?�2�b �7�Q�` �i�?�2 �r�B�M�M�B�M�; �/�2�T�i�? �m�b�B�M�; �� �/���i���@�T���`���H�H�2�H�O�C�R�@�+�Q�K�#�B�M���i�Q�`�X
�A�M �i�?�B�b �b�2�+�Q�M�/ �T���b�b�-�R�N�Q�V�B�b �+���H�H�2�/�Q�M�H�v�7�Q�` �i�?�2 �r�B�M�M�B�M�; �/�2�T�i�?�- �r�?�B�H�2 ���H�H
�Q�i�?�2�` �2�M�i�`�B�2�b ���`�2 �K���T�T�2�/ �i�Q���� �B�M �B�/�B�Q�K���i�B�+ �6�m�i�?���`�F �b�i�v�H�2�X �6�B�M���H�H�v�-�U�E�C�V�V�G�T

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

�h�?�2 �b���K�2 ���T�T�`�Q���+�? �B�b ���H�b�Q �?�2�H�/ �7�Q�` �� �H�B�M�2 �`���b�i�2�`�B�x�2�` �B�M�N�K�P�G���H�W�V�- �#���b�2�/ �Q�M
�>�2�M�`�B�F�b�2�M �2�i ���H�X �(�R�d�)�- �#�m�i �2�t�i�2�M�/�2�/ �i�Q �b�?���/�2 �H�B�M�2�b �r�B�i�? �H�B�M�2���` �B�M�i�2�`�T�Q�H���i�B�Q�M�X

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

�>�Q�r�2�p�2�`�- �r�?�B�H�2 �T�2�`�7�Q�`�K�B�M�; �i�?�2 �}�`�b�i �T���b�b�- �B�i �K�m�b�i �`�2�i���B�M �i�?�2 �`�2�H���i�B�p�2�H�v �2�t�T�2�M�@
�b�B�p�2 �7�`���;�K�2�M�i �p���H�m�2�b �B�M �K�2�K�Q�`�v ���H�Q�M�; �r�B�i�? �m�b�2�`�@�b�T�2�+�B�}�2�/ ���i�i�`�B�#�m�i�2�b�- �r�?�B�+�?
�+���M �#�2�+�Q�K�2 �b�B�;�M�B�}�+���M�i�H�v �H���`�;�2 �B�M �`�2���H �T�`�Q�/�m�+�i�B�Q�M �m�b�2�X �P�M�+�2 ���;���B�M�- ���M �B�/�2���H
�;�`���T�?�B�+�b ���S�A �b�?�Q�m�H�/ �#�2 �/�2�b�B�;�M�2�/ �r�B�i�? �i�?�2 �r�Q�`�b�i�@�+���b�2 �m�b�2�` �B�M �K�B�M�/�X

�j�8



�j�X�k�X�j �q�B�i�? �/�2�7�2�`�`�2�/ �H�Q�Q�F�m�T �r�B�i�? �p�B�b�B�#�B�H�B�i�v �#�m�z�2�`

�q�B�i�? �i�?�2 �`�B�b�2 �B�M �b�m�T�T�Q�`�i �Q�7 �e�9�@�#�B�i ���i�Q�K�B�+�b �B�M �:�S�:�S�l �T�`�Q�;�`���K�K�B�M�;�- �L���M�B�i�2�-
���+�+�Q�`�/�B�M�; �i�Q �a�+�?�C�i�x �2�i ���H�X �(�j�d�)�- �/�2�K�Q�M�b�i�`���i�2�/ �i�?�2 �2�z�2�+�i�B�p�2�M�2�b�b �Q�7 �p�B�b�B�#�B�H�B�i�v
�#�m�z�2�`�b �B�M �b�Q�7�i�r���`�2 �`�2�M�/�2�`�B�M�; �7�Q�` �/�2�T�i�? �`�2�b�Q�H�m�i�B�Q�M �T�m�`�T�Q�b�2�b�X �h�?�2 �p�B�b�B�#�B�H�B�i�v
�#�m�z�2�` �B�i�b�2�H�7 �+�Q�m�H�/ �#�2 �i�?�Q�m�;�?�i �Q�7 ���b �� �b�B�K�T�H�2 �#�m�z�2�` �7�Q�` �B�/�2�M�i�B�7�v�B�M�; �`���b�i�2�`�B�x�2�/
�i�`�B���M�;�H�2�b �+�Q�M�+�2�T�i�m���H�H�v ���b �/�2�b�+�`�B�#�2�/ �B�M �a�2�+�i�B�Q�M�k�X�R�X�e�X �"�m�i �#�v �T���+�F�B�M�; �i�?�2
�B�/�2�M�i�B�}�2�` �i�Q�;�2�i�?�2�` �r�B�i�? �/�2�T�i�? �p���H�m�2�b ���b �� �e�9�@�#�B�i �B�M�i�2�;�2�`�- �e�9�@�#�B�i ���i�Q�K�B�+�b �+���M �#�2
�2�{�+�B�2�M�i�H�v �m�b�2�/ �i�Q �#�Q�i�? �b�2�H�2�+�i �i�?�2 �/�2�T�i�?���M�/�b�i�Q�`�2 �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�; �r�B�M�M�B�M�;
�i�`�B���M�;�H�2 �B�/�2�M�i�B�}�2�`�- �`�2�K�Q�p�B�M�; �i�?�2 �M�2�2�/ �i�Q �T�2�`�7�Q�`�K �� �H�B�M�2���` �b�2���`�+�? �m�M�H�B�F�2 �i�?�2
�T�`�2�p�B�Q�m�b ���T�T�`�Q���+�?�X

�L�Q�M�@�M�2�;���i�B�p�2 �~�Q���i�b �b�Q�`�i �H�B�F�2 �B�M�i�2�;�2�`�b ���b �T�2�` �a�+�?���i�x �(�j�e�)�X �h�?�B�b �B�b ���T�T�H�B�+���#�H�2�-
���b �i�?�2 �+�H�B�T�T�B�M�; �T�`�Q�+�2�b�b �2�M�b�m�`�2�b �i�`�B���M�;�H�2 �7�`���;�K�2�M�i�b �?���p�2 �� �M�Q�M�@�T�Q�b�B�i�B�p�2 �/�2�T�i�?
�r�?�B�+�? �H�B�2�b �#�2�i�r�2�2�M �y ���M�/ �R�X �*�?�Q�Q�b�B�M�; �� �b�m�B�i���#�H�2 �b�2�M�i�B�M�2�H �7�Q�` �i�?�2 �B�M�/�B�+�2�b �U�2�X�;�X
�y ���7�i�2�` �b�?�B�7�i�B�M�; �B�M�/�B�+�2�b �#�v �R�V�- �B�i �B�b �i�?�m�b �T�Q�b�b�B�#�H�2 �i�Q �T���+�F �i�?�2 �j�k�@�#�B�i �/�2�T�i�?
�~�Q���i�B�M�; �T�Q�B�M�i �p���H�m�2 ���b �i�?�2 �m�T�T�2�` �j�k�@�#�B�i�b ���M�/ �i�?�2 �B�M�/�2�t ���b �i�?�2 �H�Q�r�2�` �j�k�@�#�B�i�b�-
�K���F�B�M�; �B�i �B�M�i�Q �� �b�Q�`�i���#�H�2 �/�2�T�i�? �F�2�v �r�B�i�?�W�������O�K�P�X �h�?�2 �#���b�B�+ �B�/�2�� �B�b�,

�R �F�G�H�G�P�E�Q�F�G�A�F�G�R�V�J�A�K�P�F�G�Z�F �V�T�K�A�K�P�F�G�Z��

�k �
 �W������ �W���� �
 �H�������V�Q�A�D�K�V�U�F�� ���� ���� �� �^ �
 �W������ �W���� �V�T�K�A�K�P�F�G�Z��

�a�B�M�+�2 �i�?�2 �b�B�;�M �#�B�i �B�b ���H�r���v�b �y�- �7�Q�H�H�Q�r�B�M�; �/�2�T�i�? �+�Q�M�p�2�M�i�B�Q�M�b�- �B�i �+���M �#�2 �B�;�M�Q�`�2�/
���M�/ �i�?�2 �B�M�/�2�t �+���M �m�b�2 �j�j�@�#�B�i�b�X �a�?�B�7�i�B�M�; �i�?�2 �i�`�B���M�;�H�2 �B�M�/�B�+�2�b �#�v �Q�M�2�- �i�?�2
�7�Q�H�H�Q�r�B�M�; �7�m�M�+�i�B�Q�M�b ���`�2 �/�2�`�B�p�2�/�,

�F�G�H�J�K�I�J�G�U�V�A�V�T�K�A�E�Q�W�P�V�� �K���� �� �
 �� ���� ���� �� �� ��

�F�G�H�G�P�E�Q�F�G�A�F�G�R�V�J�F �� �H�������V�Q�A�D�K�V�U�F

�F�G�H�G�P�E�Q�F�G�A�F�G�R�V�J�A�K�P�F�G�Z�F �V�T�K�A�K�P�F�G�Z��

�
 �W������ �W���� �
�G�P�E�Q�F�G�A�F�G�R�V�J�F�� ���� ���� ��

�^ �
 �W������ �K���� �
�V�T�K�A�K�P�F�G�Z�
 �� �� �� �
�
 �� ���� ���� �� �� �� ����

�F�G�H�F�G�E�Q�F�G�A�F�G�R�V�J�F�X�K�U�� �F�X�K�U� � ���� �^� �W������ �W���� �^� �H�������H�T�Q�O�A�D�K�V�U

�F�G�H�F�G�E�Q�F�G�A�K�P�F�G�Z�F�X�K�U�� �F�X�K�U�� �
�
 �� ���� ���� �� �� �� �� �^� �K������ �W���� �^� �
 �K������ �� �� ��

�F�G�H�P�G�A�F�X�K�U�� �G�P�E�Q�F�G�A�F�G�R�V�J�A�K�P�F�G�Z�� �
 �� �� ��

�6�B�;�m�`�2 �R�N�, �.�2�T�i�?�@�B�M�/�2�t �T���+�F�B�M�; �b�+�?�2�K�2

���#�Q�p�2 �B�b �m�b�2�/ �#�v ���H�H �i�?�2 �i�`�B���M�;�H�2 �`���b�i�2�`�B�x�2�`�b�- ���b �i�?�2�v �;�2�M�2�`���i�2 �K���M�v �T�B�t�2�H�b�X
�h�?�2 �T�B�t�2�H �7�`���;�K�2�M�i �T�`�Q�/�m�+�2�/ �B�b �i�?�m�b �i�?�2 �`�2�i�m�`�M �p���H�m�2 �Q�7�G�P�E�Q�F�G�A�F�G�R�V�J�A�K�P�F�G�Z�X

�j�e



�6�B�;�m�`�2 �k�y�, �6�H���i �b�?���/�B�M�; �/�2�K�Q�M�b�i�`���i�B�M�; �i�`�B���M�;�H�2 �m�M�B�[�m�2�M�2�b�b�- ���M�/ �/�2�T�i�? �b�?���/�@
�B�M�; �/�2�K�Q�M�b�i�`���i�B�M�; �/�2�T�i�? �B�M�i�2�`�T�Q�H���i�B�Q�M �i�?�`�Q�m�;�? �b�?���/�B�M�;�X

�h�?�2 �B�/�2�� �7�Q�` �m�b�B�M�; �� �p�B�b�B�#�B�H�B�i�v �#�m�z�2�` �B�M �6�m�i�?���`�F �B�b �/�2�b�+�`�B�#�2�/ �r�B�i�? �7�Q�H�H�Q�r�b�,

�R�X�A�M�B�i�B���H�B�x�2 �� �T���+�F�2�/ �/�2�T�i�?�@�B�M�/�2�t �#�m�z�2�` �#�v �2�M�+�Q�/�B�M�; �2���+�? �/�2�T�i�? �r�B�i�? ��
�b�2�M�i�B�M�2�H �i�`�B���M�;�H�2 �B�M�/�2�t �B�M�i�Q �� �b�B�M�;�H�2�W�����T�2�` �T�B�t�2�H�X

�k�X�:�2�M�2�`���i�2 �T�B�t�2�H �7�`���;�K�2�M�i �+���M�/�B�/���i�2�b ���b�
�R�K�Z�G�N �K�P�F�G�Z�� �R�C�E�M�G�F �F�G�R�V�J��

�K�P�F�G�Z���T���B�`�b �m�b�B�M�; �?�B�2�`���`�+�?�B�+���H �i�B�H�B�M�; ���M�/ �2�/�;�2 �7�m�M�+�i�B�Q�M�b�X

�j�X���T�T�H�v�T�G�F�W�E�G�A�D�[�A�K�P�F�G�Z�r�B�i�?�W�������O�C�Z�Q�M �b���B�/ �#�m�z�2�` �i�Q �b�2�H�2�+�i �i�?�2 �r�B�M�@
�M�B�M�; �7�`���;�K�2�M�i �T�2�` �T�B�t�2�H�X

�9�X�A�i�2�`���i�2 �i�?�2 �T���+�F�2�/ �#�m�z�2�` �r�B�i�?�O�C�R���M�/ �/�2�+�Q�/�2 �2���+�? �2�M�i�`�v�c �b�F�B�T �b�2�M�i�B�M�2�H
�p���H�m�2�b �#�v �T�`�Q�/�m�+�B�M�; �� �b�2�M�i�B�M�2�H �T�Q�b�B�i�B�Q�M�- �Q�i�?�2�`�r�B�b�2 �T�`�Q�/�m�+�2 �T�Q�b�B�i�B�Q�M�-
�/�2�T�i�?�- ���M�/ �+�Q�H�Q�` �p���H�m�2�b �r�B�i�? �2�/�;�2 �+�Q�2�{�+�B�2�M�i�b ���M�/ �m�b�2�`�@�b�T�2�+�B�}�2�/ �b�?���/�2�`�X

�8�X�U�E�C�V�V�G�T�i�?�2 �+�Q�K�T�m�i�2�/ �+�Q�H�Q�` ���M�/ �/�2�T�i�? �p���H�m�2�b ���i �i�?�2 �+�Q�`�`�2�b�T�Q�M�/�B�M�;
�T�Q�b�B�i�B�Q�M�b �B�M�i�Q �i�?�2 �T�`�2�p�B�Q�m�b �+�Q�H�Q�` ���M�/ �/�2�T�i�? �#�m�z�2�`�b�X

�� �F�2�v ���/�p���M�i���;�2 �Q�7 �i�?�B�b ���T�T�`�Q���+�? �B�b �i�?���i �7�`���;�K�2�M�i �B�M�7�Q�`�K���i�B�Q�M �B�b �+�Q�M�b�m�K�2�/
�B�K�K�2�/�B���i�2�H�v ���7�i�2�` �`���b�i�2�`�B�x���i�B�Q�M�X ���b �� �`�2�b�m�H�i�- �B�M�i�2�`�K�2�/�B���i�2 �/���i���- �B�M�+�H�m�/�B�M�;
�m�b�2�`�@�/�2�}�M�2�/ ���i�i�`�B�#�m�i�2�b�- �M�2�2�/ �M�Q�i �#�2 �`�2�i���B�M�2�/ �H�Q�M�;�2�` �B�M �K�2�K�Q�`�v �i�?���M �M�2�+�@
�2�b�b���`�v�- �m�M�H�B�F�2 �i�?�2 �T�`�2�p�B�Q�m�b ���T�T�`�Q���+�?�X �h�?�B�b �H�Q�r�2�`�b �K�2�K�Q�`�v �m�b���;�2 ���M�/ ���H�H�Q�r�b
�K�m�H�i�B�T�H�2 �`���b�i�2�`�B�x���i�B�Q�M �T���b�b�2�b �i�Q �#�2 �2�t�2�+�m�i�2�/ �2�{�+�B�2�M�i�H�v �r�?�B�H�2 �T�Q�b�i�T�Q�M�B�M�; �b�?���/�@
�B�M�; �/�Q�M�2 �B�M �� �b�B�M�;�H�2 �T���b�b�X �h�?�2�b�2 �T�`�Q�T�2�`�i�B�2�b ���`�2 �/�2�b�+�`�B�#�2�/ �B�M �a�+�?�C�i�x �2�i ���H�X �(�j�d�)
�7�Q�` �K�Q�`�2 �/�2�K���M�/�B�M�; �`���b�i�2�`�B�x���i�B�Q�M �r�Q�`�F�H�Q���/�b�X �6�m�`�i�?�2�`�K�Q�`�2�- �b�B�M�+�2 �i�?�2 �i�`�B���M�;�H�2
�2�/�;�2 �B�M�7�Q�`�K���i�B�Q�M �B�b �+�Q�K�T�m�i�2�/ �K�m�H�i�B�T�H�2 �i�B�K�2�b�- �#�Q�i�? �7�Q�` �`���b�i�2�`�B�x���i�B�Q�M ���M�/ �7�Q�`
�b�?���/�B�M�;�- �B�i �B�b �� �;�Q�Q�/ �B�/�2�� �i�Q �+���+�?�2 �i�?�2 �p���H�m�2�b �7�Q�` �`�2�m�b�2 ���M�/ �+�Q�M�b�B�b�i�2�M�+�v�X

�� �F�2�v �H�B�K�B�i���i�B�Q�M �r�?�2�M �m�b�B�M�; �� �p�B�b�B�#�B�H�B�i�v �#�m�z�2�` �7�Q�` �/�2�T�i�? �`�2�b�Q�H�m�i�B�Q�M �B�b �i�?���i
�i�?�2 �K���t�B�K�m�K �M�m�K�#�2�` �Q�7 �i�`�B���M�;�H�2�b �`���b�i�2�`�B�x�2�/ ���i �� �i�B�K�2 �B�b �b�B�;�M�B�}�+���M�i�H�v �H�Q�r�2�`�2�/
�+�Q�K�T���`�2�/ �i�Q �i�?�2 �/�2�7�2�`�`�2�/ �H�B�M�2���` �b�2���`�+�?�X

�j�d



�j�X�j �h�B�H�2�@�#���b�2�/ �`���b�i�2�`�B�x���i�B�Q�M

�l�b�B�M�; �i�?�2 ���#�Q�p�2 �i�2�+�?�M�B�[�m�2�b �7�Q�` �?�B�2�`���`�+�?�B�+���H �i�B�H�B�M�; ���M�/ �/�2�T�i�? �`�2�b�Q�H�m�i�B�Q�M �r�B�i�?
�� �p�B�b�B�#�B�H�B�i�v �#�m�z�2�`�- �S�B�M�2�/�� �`���b�i�2�`�B�x���i�B�Q�M ���+�?�B�2�p�2�b �T�2�`�7�Q�`�K���M�+�2 �+�?���`���+�i�2�`�B�b�i�B�+�b
�b�B�K�B�H���` �i�Q �b�+���M�H�B�M�2 �`���b�i�2�`�B�x���i�B�Q�M �B�K�T�H�2�K�2�M�i�2�/ �r�B�i�?�G�Z�R�C�P�F�B�M �6�m�i�?���`�F�X �h�?�B�b
�`���B�b�2�b �i�?�2 �[�m�2�b�i�B�Q�M �Q�7 �r�?�2�i�?�2�` �i�?�2 �S�B�M�2�/�� �`���b�i�2�`�B�x���i�B�Q�M �+���M �#�2 �m�b�2�/ �i�Q �2�t�T�H�Q�`�2
���H�i�2�`�M���i�2 �7�Q�`�K�b �Q�7 �T���`���H�H�2�H �`�2�M�/�2�`�B�M�; �B�M �6�m�i�?���`�F�X

�A�i �B�b �T�Q�b�b�B�#�H�2 �i�Q �B�K�T�H�2�K�2�M�i �� �i�B�H�2�@�#���b�2�/ �b�Q�`�i�@�K�B�/�/�H�2 ���`�+�?�B�i�2�+�i�m�`�2 �B�M �6�m�i�?���`�F�-
���H�i�?�Q�m�;�? �b�2�p�2�`���H �H�B�K�B�i���i�B�Q�M�b ���M�/ �+�?���H�H�2�M�;�2�b �`�2�K���B�M�- ���b �/�B�b�+�m�b�b�2�/ �H���i�2�`�X �h�?�2
�B�K�T�H�2�K�2�M�i���i�B�Q�M�V�T�K�C�P�I�N�G�A�V�K�N�G�F�A�R�K�P�G�F�C���H�W�V�2�K�T�H�Q�v�b �� �T�m�`�2�H�v �i�B�H�2�@�#���b�2�/ �`���b�@
�i�2�`�B�x���i�B�Q�M �b�i�`���i�2�;�v �r�B�i�?�T�C�U�V�G�T�K�\�G�A�V�K�N�G�F�- �r�?�B�H�2�V�T�K�C�P�I�N�G�A�J�[�D�T�K�F�A�R�K�P�G�F�C���H�W�V

�+�Q�K�#�B�M�2�b �B�K�K�2�/�B���i�2�@�K�Q�/�2 ���M�/ �i�B�H�2�@�#���b�2�/ �`���b�i�2�`�B�x���i�B�Q�M�X �a�K���H�H �i�`�B���M�;�H�2�b ���`�2
�T�`�Q�+�2�b�b�2�/ �m�b�B�M�; �B�K�K�2�/�B���i�2�@�K�Q�/�2 �`���b�i�2�`�B�x���i�B�Q�M �r�B�i�?�R�C�T�V�K�V�K�Q�P���M�/
�T�C�U�V�G�T�K�\�G�A�U�O�C�N�N�A�V�T�K�C�P�I�N�G�U���b �/�2�b�+�`�B�#�2�/ �#�2�7�Q�`�2�- �r�?�2�`�2���b �H���`�;�2�` �i�`�B���M�;�H�2�b ���`�2
�?���M�/�H�2�/ �#�v�T�C�U�V�G�T�K�\�G�A�V�K�N�G�F�- �b�B�K�B�H���` �i�Q �� �/�2�b�B�;�M �i�Q �a�+�?�C�i�x �2�i ���H�X �(�j�d�)�X

�6�B�;�m�`�2 �k�R�, �h�B�H�2�@�#���b�2�/ �`���b�i�2�`�B�x���i�B�Q�M �U�m�T�/���i�2�/ �6�B�;�m�`�2�R�d�V�X

�j�X�j�X�R �a�T���i�B���H �b�Q�`�i�B�M�; �b�i�2�T

�h�?�B�b �B�b �� �T�`�2�`�2�[�m�B�b�B�i�2 �7�Q�` �T�2�`�7�Q�`�K�B�M�; �i�?�2 �ô�`�2�/�m�+�2�@�#�v�@�i�B�H�2�ô �b�i�2�T �m�b�2�/ �B�M �/�2�T�i�?
�`�2�b�Q�H�m�i�B�Q�M �7�Q�` �b�Q�`�i�@�K�B�/�/�H�2 �i�B�H�2�@�#���b�2�/ �`���b�i�2�`�B�x���i�B�Q�M�X �� �/���i���@�T���`���H�H�2�H �B�M�i�2�`�T�`�2�@
�i���i�B�Q�M �Q�7 �i�?�2 �r�Q�`�F �`�2�/�B�b�i�`�B�#�m�i�B�Q�M �b�i�2�T �/�2�b�+�`�B�#�2�/ �#�v �J�Q�H�M���` �(�j�k�) �B�b �i�Q �2�t�T�H�B�+�B�i�H�v
�b�Q�`�i �i�`�B���M�;�H�2�b ���+�+�Q�`�/�B�M�; �i�Q �i�?�2 �i�B�H�2�b �i�?�2�v ���`�2 ���b�b�B�;�M�2�/ �i�Q�X�F�K�M�W���F�M���U�Q�T�V�U�(�e�)
�T�`�Q�p�B�/�2�b �� �`���/�B�t �b�Q�`�i �B�K�T�H�2�K�2�M�i���i�B�Q�M�- �r�?�B�+�? �;�2�M�2�`���H�H�v ���+�?�B�2�p�2�b �#�2�i�i�2�` �T�2�`�@
�7�Q�`�K���M�+�2 �Q�M �i�?�2 �:�S�l �i�?���M �i�?�2 �#�m�+�F�2�i �b�Q�`�i�B�M�; ���T�T�`�Q���+�? �U���H�b�Q �T�`�Q�p�B�/�2�/ �#�v
�F�K�M�W���U�Q�T�V�U�V �2�K�T�H�Q�v�2�/ �#�v �>�Q�H�i�2�M�@�G�m�M�/ �(�k�y�)�X �a�Q �i�?���i �B�b �b�B�K�T�H�v �/�Q�M�2 �#�v �b�Q�`�i�@
�B�M�; ���7�i�2�`�V�K�N�G�A�K�F�B�M �i�?�2�T�C�U�V�G�T�K�\�G�7�m�M�+�i�B�Q�M �B�M�V�T�K�C�P�I�N�G�A�V�K�N�G�F�A�R�K�P�G�F�C���H�W�V

�Q�M�+�2�E�Q�C�T�U�G�A�T�C�U�V�G�T�K�\�G�B�b �T�2�`�7�Q�`�K�2�/�X

�j�3



�N�G�V�
�V�K�N�G�A�K�F�U���V�T�K�A�K�F�Z�U����

�D�K�P�A�T�C�U�V�G�T�K�\�G�]�J���Y�_�V�T�K�U

�^� �E�Q�C�T�U�G�A�T�C�U�V�G�T�K�\�G�]�J���Y�_�V�T�K�U

�^� �W�P�E�W�T�T�[�\�K�R

�^� �T�C�F�K�Z�A�U�Q�T�V�A�D�[�A�M�G�[�
�� �� �� �
 �K������ �K���� �P�W�O�A�D�K�V�U�A�V�Q�A�U�Q�T�V���W�������I�G�V�A�D�K�V

�^� �W�P�\�K�R

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

�P�M�+�2�
�V�K�N�G�A�K�F�� �V�T�K�A�K�F�Z���T���B�`�b ���`�2 �b�Q�`�i�2�/ �B�M �� �~���i ���`�`���v�- �B�i ���H�H�Q�r�b �2�{�+�B�2�M�i
�b�2�;�K�2�M�i�2�/ �Q�T�2�`���i�B�Q�M�b�X �h�?�2 �T���B�`�b ���`�2 �T���b�b�2�/ �i�Q�T�C�U�V�G�T�K�\�G�A�V�K�N�G�F�B�M�b�i�2���/ �Q�7
�H�K�P�G�A�T�C�U�V�G�T�K�\�G�- �r�?�2�`�2 �i�B�H�2 �~���;�b ���`�2 �/�2�`�B�p�2�/ �/�B�`�2�+�i�H�v �7�`�Q�K �B�M�/�2�t ���/�D���+�2�M�+�v �B�M
�i�?�2 �b�Q�`�i�2�/ �/���i���- �r�B�i�? �+���`�2 �i���F�2�M ���i �b�2�;�K�2�M�i �#�Q�m�M�/���`�B�2�b�X

�F�G�H�E�C�N�E�A�U�G�I�O�G�P�V�A�H�N�C�I�U�=�P�?�
�K�U�� �=�P�?�W������ �� �=�P�?�D�Q�Q�N��

�O�C�R�
 �>�K ��� �K�H�K ���� �� �V�J�G�P�V�T�W�G�G�N�U�G�K�U�=�K�?���� �K�U�=�K�� �� �?�� �
�K�Q�V�C�P��

�N�G�V�V�K�N�G�A�H�N�C�I�U�� �E�C�N�E�A�U�G�I�O�G�P�V�A�H�N�C�I�U�V�K�N�G�A�K�F�U

�l�b�B�M�; �i�?�2�b�2 �~���;�b�- �m�M�B�[�m�2 �i�B�H�2 �A�.�b ���M�/ �+�Q�m�M�i�b ���`�2 �+�Q�K�T�m�i�2�/ �p�B�� �� �7�m�b�B�Q�M�@
�7�`�B�2�M�/�H�v �b�2�;�K�2�M�i�2�/ �`�2�/�m�+�i�B�Q�M�, �i�B�H�2 �A�.�b ���`�2 �b�2�H�2�+�i�2�/ �m�b�B�M�;�W�������O�K�P�- �+�Q�m�M�i�b ���`�2
���+�+�m�K�m�H���i�2�/ ���b �Q�M�2�b�- ���M�/ �Q�z�b�2�i�b ���`�2 �Q�#�i���B�M�2�/ �p�B�� ���M �2�t�+�H�m�b�B�p�2 �b�+���M�X

�N�G�V�
�W�P�K�S�W�G�A�V�K�N�G�A�K�F�U���W�P�K�S�W�G�A�V�K�N�G�A�E�Q�W�P�V�U����

�U�G�I�O�G�P�V�G�F�A�T�G�F�W�E�G�
 �>�
�K���� �U���� �
�K���� �U���� ��� �
�K�� �B�W�������O�K�P�B�K���� �U�� �
 �U������

�
 �W�������J�K�I�J�G�U�V���� ��

�V�K�N�G�A�H�N�C�I�U

�
�\�K�R�V�K�N�G�A�K�F�U�
�T�G�R�N�K�E�C�V�G�P �� ����

�^� �W�P�\�K�R

�N�G�V�W�P�K�S�W�G�A�V�K�N�G�A�Q�H�H�U�G�V�U�� �G�Z�U�E�C�P�
 �
 �� �� �W�P�K�S�W�G�A�V�K�N�G�A�E�Q�W�P�V�U

�j�N



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

�h�?�2 �;�2�M�2�`���H �B�/�2�� �Q�7 �i�B�H�2�@�#���b�2�/ �`���b�i�2�`�B�x���i�B�Q�M �B�b �i�Q �2�t�T�H�Q�B�i �H�Q�+���H�B�i�v �#�v �H�Q���/�B�M�;
�i�`�B���M�;�H�2�@�i�B�H�2 �T���B�`�b �B�M�i�Q �r�Q�`�F�;�`�Q�m�T�b�- �r�?�2�`�2 �i�?�2�v �+���M �#�2 �T�`�Q�+�2�b�b�2�/ �i�Q�;�2�i�?�2�`
�m�b�B�M�;�b�?��� �̀2�/ �K�2�K�Q�`�v�X �A�M �6�m�i�?���`�F �i�2�`�K�B�M�Q�H�Q�;�v�- �:�S�l �r�Q�`�F�;�`�Q�m�T�b ���`�2 �`�2�@
�7�2�`�`�2�/ �i�Q ���b�B�M�i� �̀��#�H�Q�+�F�b�- �r�?�B�+�? �2�t�2�+�m�i�2 �#���i�+�?�2�b �Q�7 �i�?�`�2���/�b �i�?���i �b�?���`�2 �7���b�i
�b�?���`�2�/ �K�2�K�Q�`�v�X �h�?�2 �r�Q�`�F�;�`�Q�m�T�b ���`�2 �2�t�T�H�Q�B�i�2�/ �#�v �b�i�`�m�+�i�m�`�B�M�; �i�?�2 �+�Q�/�2
�i�Q �2�t�T�Q�b�2 �� �b�m�B�i���#�H�2 ���K�Q�m�M�i �Q�7 �T���`���H�H�2�H�B�b�K�- �2�M�7�Q�`�+�2�/ �2�t�T�H�B�+�B�i�H�v �m�b�B�M�; �i�?�2
���K�P�E�T�G�O�G�P�V�C�N�A�H�N�C�V�V�G�P�K�P�I�
�Q�P�N�[�A�K�P�V�T�C�����i�i�`�B�#�m�i�2 �(�R�3�)�X �h�?�2 �7�Q�H�H�Q�r�B�M�; �B�b �i�?�2
�K���B�M �F�2�`�M�2�H�H�m�b�2�/ �#�v �i�?�2 �r�Q�`�F�;�`�Q�m�T�b�- �2�t�T�H�Q�B�i�B�M�; �2�t���+�i�H�v�V�K�N�G�A�U�K�\�G���K�Q�m�M�i
�Q�7 �T���`���H�H�2�H�B�b�K ���M�/ �m�b�B�M�; �i�?�2 �T�`�2�p�B�Q�m�b�H�v �+���H�+�m�H���i�2�/ �b�2�;�K�2�M�i �B�M�7�Q�`�K���i�B�Q�M�X

�N�G�V�H �U�G�I�O�G�P�V�A�K�P�F�G�Z��

�N�G�V�V�K�N�G�A�K�F�� �W�P�K�S�W�G�A�V�K�N�G�A�K�F�U�=�U�G�I�O�G�P�V�A�K�P�F�G�Z�?

�N�G�V�V�T�K�A�E�Q�W�P�V�� �W�P�K�S�W�G�A�V�K�N�G�A�E�Q�W�P�V�U�=�U�G�I�O�G�P�V�A�K�P�F�G�Z�?

�N�G�V�V�T�K�A�Q�H�H�U�G�V�� �W�P�K�S�W�G�A�V�K�N�G�A�Q�H�H�U�G�V�U�=�U�G�I�O�G�P�V�A�K�P�F�G�Z�?

���� �T�G�E�Q�X�G�T �V�K�N�G �K�P�F�K�E�G�U �C�P�F �I�N�Q�D�C�N �R�Q�U�K�V�K�Q�P ������

�N�G�V�H �R�K�Z�G�N�A�K�P�F�G�Z��

���� �T�G�E�Q�X�G�T �R�K�Z�G�N �R�Q�U�K�V�K�Q�P ������

�K�P�K�H�Z �� �Y ���� �[ �� �J �V�J�G�P�F�X�K�U�A�D�W�H�H�G�T�=�[���Z�? �G�N�U�G�P�G�A�F�X�K�U

�N�G�V�V�K�N�G�A�U�K�\�G�� �H�K�P�G�A�U�K�\�G�� �H�K�P�G�A�U�K�\�G

�K�P�N�Q�Q�R�V�K�N�G�A�D�W�H�� �V�C�D�W�N�C�V�G�V�K�N�G�A�U�K�\�G�H

�H�Q�T�K �� �V�T�K�A�E�Q�W�P�V�F�Q

�N�G�V�V�T�K�A�K�P�F�G�Z�� �V�T�K�A�K�F�Z�U�=�V�T�K�A�Q�H�H�U�G�V�
 �K�?

���� �T�G�V�T�K�G�X�G �V�T�K�C�P�I�N�G �K�P�H�Q�T�O�C�V�K�Q�P �W�U�K�P�I �V�T�K�A�K�P�F�G�Z

�N�G�V�I �L ��

���� �E�C�N�E�W�N�C�V�G �G�F�I�G �H�W�P�E�V�K�Q�P �E�Q�G�H�H�K�E�K�G�P�V�U ������

�K�P�K�H���� �G�F�I�G �H�W�P�E�V�K�Q�P�U �C�T�G �C�N�N �P�Q�P���P�G�I�C�V�K�X�G

�V�J�G�P���� �H�W�T�V�J�G�T �E�C�N�E�W�N�C�V�K�Q�P�U ������

�K�P�G�P�E�Q�F�G�A�F�G�R�V�J�A�K�P�F�G�Z�F�G�R�V�J�V�T�K�A�K�P�F�G�Z

�G�N�U�G�P�G�A�F�X�K�U

�K�P�O�C�R���W�������O�C�Z�
�V�C�D�W�N�C�V�G�V�K�N�G�A�U�K�\�G�I�� �V�K�N�G�A�D�W�H

�6�B�;�m�`�2 �k�k�, �h�`�B���M�;�H�2�b �T�`�Q�+�2�b�b�2�/ �Q�M �� �T�2�`�@�i�B�H�2 �#���b�B�b

�9�y



�A�M ���#�Q�p�2 �+�Q�/�2�- �M�Q�i�2 �i�?���i �7�Q�` �i�?�2 �/�2�T�i�? �`�2�b�Q�H�m�i�B�Q�M �b�i�2�T�-�O�C�R���B�b �m�b�2�/ �i�Q�;�2�i�?�2�`
�r�B�i�?�W�������O�C�Z�- ���b �i�?�2 �/�2�b�i�B�M���i�B�Q�M �B�M�/�B�+�2�b ���`�2 ���H�`�2���/�v �F�M�Q�r�M �r�?�2�M �T�`�Q�+�2�b�b�B�M�;
�i�`�B���M�;�H�2�b �Q�M �� �T�2�`�@�i�B�H�2 �#���b�B�b�- �B�M�b�i�2���/ �Q�7 ���T�G�F�W�E�G�A�D�[�A�K�P�F�G�Z�X �L�Q�M�2�i�?�2�H�2�b�b�- �i�?�2
�6�m�i�?���`�F �+�Q�K�T�B�H�2�` �T�`�Q�#���#�H�v �m�b�2�b ���i�Q�K�B�+ �Q�T�2�`���i�B�Q�M�b �i�Q �T�2�`�7�Q�`�K �i�?�2 �m�T�/���i�2�X

�h�?�2 �F�2�`�M�2�H �B�b �i�Q �#�2 �H���m�M�+�?�2�/ �B�M �i�?�2 �7�Q�H�H�Q�r�B�M�; �K���M�M�2�`�- �Q�M�+�2 �i�?�2 �p�B�b�B�#�B�H�B�i�v
�#�m�z�2�`�F�X�K�U�A�D�W�H�H�G�T�B�b �B�M�B�i�B���H�B�x�2�/�,

�N�G�V�F�X�K�U�A�D�W�H��

�N�G�V�Z�U��

���=�K�P�E�T�G�O�G�P�V�C�N�A�H�N�C�V�V�G�P�K�P�I�
�Q�P�N�[�A�K�P�V�T�C���?

�V�C�D�W�N�C�V�G�M�H �^� �H�N�C�V�V�G�P

�N�G�V�K�U�� �V�C�D�W�N�C�V�G�
�M �� �
�H�K�P�G�A�U�K�\�G�� �H�K�P�G�A�U�K�\�G�����I

�K�P�U�E�C�V�V�G�T�
�E�Q�R�[�
�H�N�C�V�V�G�P�F�X�K�U�A�D�W�H�H�G�T�����K�U�Z�U

�6�B�;�m�`�2 �k�j�, �G���m�M�+�?�B�M�; �i�?�2 �F�2�`�M�2�H�H���b �B�M�/�2�T�2�M�/�2�M�i �r�Q�`�F�;�`�Q�m�T�b

�>�2�`�2�-�I �+�Q�K�T�m�i�2�b �i�?�2 �;�H�Q�#���H �#�m�z�2�` �B�M�/�2�t �+�Q�`�`�2�b�T�Q�M�/�B�M�; �i�Q �� �i�B�H�2 �B�M�/�2�t �i�`���@
�p�2�`�b�2�/ �B�M �`�Q�r�@�K���D�Q�` �Q�`�/�2�`�X �l�b�B�M�; ���#�Q�p�2 �K���F�2�b �6�m�i�?���`�F �H���m�M�+�? �i�?�2 �K���t�B�K�m�K
�M�m�K�#�2�` �Q�7 �r�Q�`�F�;�`�Q�m�T�b ���p���B�H���#�H�2 �Q�M �i�?�2 �:�S�l�k�X

�h�?�2 �F�2�`�M�2�H�H�T�`�Q�+�2�b�b�2�b�
�V�K�N�G�A�K�F�� �V�T�K�A�K�F�Z���@�T���B�`�b ���M�/ �b�2�[�m�2�M�i�B���H�B�x�2�b �b���B�/ �T�`�Q�@
�+�2�b�b�B�M�;�- �b�Q �b�T���M �;�`�Q�r�b �r�B�i�? �i�?�2 �K���t�B�K�m�K �M�m�K�#�2�` �Q�7 �i�`�B���M�;�H�2�@�i�B�H�2 �Q�p�2�`�H���T�b�X
�h�?�B�b �+�?���M�;�2�b �i�?�2 �`���b�i�2�`�B�x�2�`�ö�b �`�m�M�i�B�K�2 �+�Q�K�T�H�2�t�B�i�v�- �b�Q �B�i �#�2�?���p�2�b �K�Q�`�2 �H�B�F�2 ��
�b�Q�`�i�@�K�B�/�/�H�2 �`���b�i�2�`�B�x�2�`�X

�h�?�2 ���#�Q�p�2 ���T�T�`�Q���+�? �B�b �m�b�2�/ �7�Q�` �i�?�2 �?�v�#�`�B�/ �`���b�i�2�`�B�x�2�`�- �b�B�M�+�2 �B�i ���+�+�2�b�b�2�b �i�?�2
�;�H�Q�#���H �p�B�b�B�#�B�H�B�i�v �#�m�z�2�` �B�M �� �b�m�#�b�2�[�m�2�M�i �T���b�b�X �� �K�Q�`�2 �#���M�/�r�B�/�i�?�@�7�`�B�2�M�/�H�v
���M�/ �?���`�/�r���`�2�@�`�2�T�`�2�b�2�M�i���i�B�p�2 �B�K�T�H�2�K�2�M�i���i�B�Q�M ���H�b�Q �T�2�`�7�Q�`�K�b�b�?���/�B�M�;�m�b�B�M�; �7���b�i
�Q�M�@�+�?�B�T �K�2�K�Q�`�v �(�k�k�)�- �B�X�2�X �b�?���`�2�/ �K�2�K�Q�`�v �r�B�i�?�B�M �i�?�2 �F�2�`�M�2�H�H�X �h�?�B�b �+���M
�#�2 ���+�?�B�2�p�2�/ �#�v�U�E�C�V�V�G�T�ö�B�M�; �i�Q �� �T���B�`�2�/ �+�Q�H�Q�`�@�/�2�T�i�? �#�m�z�2�` �`���i�?�2�` �i�?���M �i�?�2
�p�B�b�B�#�B�H�B�i�v �#�m�z�2�` �b�?�Q�r�M �B�M �6�B�;�m�`�2�k�j�- ���M�/ �m�b�B�M�; �i�?�2 �T�2�`�@�i�B�H�2 �p�B�b�B�#�B�H�B�i�v �#�m�z�2�` �B�M�H

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

�k���+�+�Q�`�/�B�M�; �i�Q �h�`�Q�2�H�b �>�2�M�`�B�F�b�2�M�- �i�?�B�b �B�b �i�?�2 �+�m�`�`�2�M�i �/�2�7���m�H�i �#�2�?���p�B�Q�` �B�M �6�m�i�?���`�F�X

�9�R



�9 �.�B�b�+�m�b�b�B�Q�M ���M�/ �2�p���H�m���i�B�Q�M

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

�A�i �B�b �r�Q�`�i�? �M�Q�i�B�M�; �i�?�2 �`�2�b�m�H�i�b �?�2�`�2 �Q�M�H�v ���T�T�H�B�+���#�H�2 ���7�i�2�` �b�B�K�T�H�B�7�v�B�M�; ���b�b�m�K�T�@
�i�B�Q�M�b ���`�2 �i���F�2�M �+�Q�K�T���`�2�/ �i�Q �K�Q�`�2 �T�`�Q�/�m�+�i�B�Q�M�@�;�`���/�2 �b�Q�7�i�r���`�2 �`���b�i�2�`�B�x�2�`�b�X �L�2�B�@
�i�?�2�` �K�m�H�i�B�@�b���K�T�H�B�M�; �B�b �B�K�T�H�2�K�2�M�i�2�/�- �/�`���K���i�B�+���H�H�v �B�M�+�`�2���b�B�M�; �i�?�2 �+�Q�b�i �Q�7 �T�2�`�@
�T�B�t�2�H �r�Q�`�F ���b �J�Q�H�M���` �(�j�k�) �b�i���i�2�b�- �M�Q�` �B�b ���H�T�?���@�#�H�2�M�/�B�M�; �b�m�T�T�Q�`�i�2�/�- �b�B�K�T�H�B�7�v�B�M�;
�i�?�2 �B�K�T�H�2�K�2�M�i���i�B�Q�M �m�M�H�B�F�2 �E�2�M�x�2�H �2�i ���H�X �(�k�9�) ���M�/ �G���B�M�2 ���M�/ �E���`�`���b �(�k�e�)�X

���b �i�?�2 �#�2�M�+�?�K���`�F�b �r�B�H�H �b�?�Q�r�- �i�?�2 �i�B�H�2�/ �`���b�i�2�`�B�x�2�` �T�2�`�7�Q�`�K�b �`���i�?�2�` �T�Q�Q�`�H�v �7�Q�`
�H���`�;�2 �M�m�K�#�2�` �Q�7 �i�`�B���M�;�H�2�@�i�B�H�2 �Q�p�2�`�H���T�b�X �h�?�B�b �+���M �#�2 �2�t�T�H���B�M�2�/ �#�v �b�m�#�Q�T�i�B�K���H
�H�Q���/ �#���H���M�+�B�M�; �/�m�2 �i�Q �i�?�2 �H���+�F �Q�7 �� �K�Q�`�2 �~�2�t�B�#�H�2�- �/�v�M���K�B�+ �#���H���M�+�B�M�; �H�B�F�2
�i�?���i �Q�7 �G���B�M�2 ���M�/ �S���M�i���H�2�Q�M�B �(�k�d�)�X �h�?�B�b �+���M ���H�b�Q �#�2 �2�t�T�H���B�M�2�/ �#�v �i�?�2 �H���+�F
�Q�7 �+�H���b�b�B�+���H �i�B�H�2�@�#���b�2�/ �`���b�i�2�`�B�x�2�` �Q�T�i�B�K�B�b���i�B�Q�M�b �b�m�+�? �>�B�2���`�+�?�B�+���H �w�@�+�m�H�H�B�M�; ���M�/
�H���+�F �Q�7 �m�b�2 �Q�7 �+�H�m�b�i�2�`�B�M�; ���H�;�Q�`�B�i�?�K�b�- �i�?�Q�m�;�? �i�?�2 �H���i�i�2�` �B�K�T�`�Q�p�2�b �T�2�`�7�Q�`�K���M�+�2
�7�Q�` �B�K�K�2�/�B���i�2�@�K�Q�/�2 �`���b�i�2�`�B�x�2�`�b ���b �r�2�H�H�X �h�?�2 �7�Q�`�K�2�` �B�b �M�Q�i �B�K�T�H�2�K�2�M�i�2�/�- ���b �B�i
�r�Q�m�H�/ ���H�b�Q �M�2�2�/ �i�Q �#�2 �K���B�M�i���B�M�2�/ �7�Q�` �T�Q�B�M�i ���M�/ �H�B�M�2 �`���b�i�2�`�B�x�2�`�b�- �+�Q�K�T�H�B�+���i�B�M�;
�i�?�2 �B�K�T�H�2�K�2�M�i���i�B�Q�M �2�z�Q�`�i ���b �`���b�i�2�`�B�x�2�`�b ���`�2 �+�H�2���M�H�v �b�2�T�2�`���i�2�/ �Q�i�?�2�`�r�B�b�2�X

�>�B�2�`���`�+�?�B�+���H �w�@�+�m�H�H�B�M�;�>�B�2�`���`�+�?�B�+���H �w�@�+�m�H�H�B�M�; �B�b ���#�Q�m�i �K���B�M�i���B�M�B�M�; �b�2�T�@
���`���i�2 �T�2�`�@�i�B�H�2 �K�B�M�B�K�m�K �/�2�T�i�? �p���H�m�2�b �U���b�b�m�K�B�M�; �`�2�p�2�`�b�2�/�@�x �?�2�`�2�V�- �i�?�2�`�2�#�v
���H�H�Q�r�B�M�; �2���`�H�v �`�2�D�2�+�i�B�Q�M �Q�7 �7�m�H�H�v �Q�+�+�H�m�/�2�/ �i�`�B���M�;�H�2�b�X �h�?�2 �B�/�2�� �B�b �i�Q �`�2�D�2�+�i �i�B�H�2�@
�i�`�B���M�;�H�2 �T���B�`�b �2���`�H�v �B�M �i�?�2 �?�B�2�`���`�+�?�v�- �Q�M�+�2 �� �i�B�H�2�/ �B�b �+�Q�K�T�H�2�i�2�H�v �`���b�i�2�`�B�x�2�/ �#�v
�i�?�2 �i�`�B���M�;�H�2�b �B�M �7�`�Q�M�i �#�v �m�T�/���i�B�M�; �� �K�B�M�B�K�m�K �/�2�T�i�? �p���H�m�2�- �/�`���K���i�B�+���H�H�v �+�m�i�@
�i�B�M�; �/�Q�r�M �i�?�2 �M�m�K�#�2�` �Q�7 �T�B�t�2�H�b �i�Q �T�H�Q�i�X �:�`�2�2�M�2 �(�R�9�) �2�H���#�Q�`���i�2�b �i�?�B�b �7�m�`�i�?�2�`�X

�h�`�B���M�;�H�2 �+�H�m�b�i�2�`�B�M�; ���H�;�Q�`�B�i�?�K�b�>�Q�H�i�2�M�@�G�m�M�/ �(�k�y�)�- �r�?�B�H�2 �B�K�T�H�2�K�2�M�i�B�M�; ��
�b�Q�`�i�@�K�B�/�/�H�2 �`�2�M�/�2�`�2�`�- �/�2�b�+�`�B�#�2 �� �K�2�b�? �T���`�i�B�i�B�Q�M�B�M�; ���H�;�Q�`�B�i�?�K �r�?�2�`�2 �T���`�i�B�i�B�Q�M�b
�U�Q�` �+�H�m�b�i�2�`�b�V �+���M �#�2 �+�m�H�H�2�/ ���b �� �m�M�B�i�- �`�2�/�m�+�B�M�; �i�?�2 �M�m�K�#�2�` �Q�7 �B�M�/�B�p�B�/�m���H �/�2�T�i�?
�i�2�b�i�b �`�2�[�m�B�`�2�/�X �L���M�B�i�2 �(�j�3�) �/�2�b�+�`�B�#�2 �� �?�B�2�`���`�+�?�B�+���H �+�H�m�b�i�2�`�B�M�; �b�+�?�2�K�2 �r�B�i�?
�T�2�`�@�+���K�2�`�� �H�2�p�2�H�@�Q�7�@�/�2�i���B�H �U�G�P�.�V �b�2�H�2�+�i�B�Q�M�- �r�?�B�+�? �K�2�`�;�2�b �b�m�#�@�T�B�t�2�H �i�`�B���M�;�H�2�b
�i�Q�;�2�i�?�2�`�- ���M�/ �i�?�2�`�2�#�v �`�2�/�m�+�B�M�; �i�?�2 �M�m�K�#�2�` �Q�7 �`�2�M�/�2�`�2�/ �i�`�B���M�;�H�2�b �7�m�`�i�?�2�`�X

�h�?�2�`�2 �B�b �M�Q �/�2�/�B�+���i�2�/ �b�m�T�T�Q�`�i �7�Q�` �i�2�t�i�m�`�2 �b���K�T�H�B�M�;�- ���H�i�?�Q�m�;�? �B�i �B�b �K�B�M�B�K���H�H�v
�/�Q���#�H�2 �i�?�`�Q�m�;�? �b�?���/�2�`�b �Q�M�+�2 �i�2�t�i�m�`�2�b ���`�2 �H�Q���/�2�/ �B�M�i�Q �6�m�i�?���`�F�X �_���b�i�2�`�B�x���i�B�Q�M
�B�b �M�Q�i �/�Q�M�2 �B�M �T�B�t�2�H�@�[�m���/�b�- ���H�H�Q�r�B�M�; �G�P�. �+���H�+�m�H���i�B�Q�M ���M�/ �K�B�T�K���T�T�B�M�;�X �A�M
�i�B�H�2�@�#���b�2�/ �`�2�M�/�2�`�B�M�;�- �/�2�/�B�+���i�2�/ �b�m�T�T�Q�`�i �7�Q�` �� �i�2�t�i�m�`�2 �B�b �i�v�T�B�+���H�H�v ���p���B�H���#�H�2
���M�/ �/�Q�M�2 �#�v �H�Q���/�B�M�; �B�i ���b �i�B�H�2�b �B�M �7���b�i�- �b�?���`�2�/�@�K�2�K�Q�`�v �r�?�B�H�2 �b�?���/�B�M�; �(�k�j�)�X

�9�k



�9�X�R �1�t�T�2�`�B�K�2�M�i���H �b�2�i�m�T

�h�?�2 �#�2�M�+�?�K���`�F�b ���`�2 �/�Q�M�2 �� �`�2�H���i�B�p�2�H�v �Q�H�/�- �/�B�b�+�`�2�i�2 �H���T�i�Q�T �:�S�l�X �h�?�2 �K�Q�/�2�H�b
�i�2�b�i�2�/ �?���p�2 �`�2�H���i�B�p�2�H�v �7�2�r �i�`�B���M�;�H�2�b �+�Q�K�T���`�2�/ �i�Q �K�Q�/�2�`�M �`���b�i�2�`�B�x���i�B�Q�M �r�Q�`�F�@
�H�Q���/�b �r�B�i�? �K�B�H�H�B�Q�M�b �Q�7 �i�`�B���M�;�H�2�b�X �L�Q�M�2�i�?�2�H�2�b�b�- �i�?�2 �2�t�T�2�+�i���i�B�Q�M �B�b �#�2�i�i�2�` �?���`�/�@
�r���`�2�- ���H�Q�M�;�b�B�/�2 �i�?�2 �T���`���H�H�2�H �`�2�M�/�2�`�B�M�; ���`�+�?�B�i�2�+�i�m�`�2 �B�K�T�H�2�K�2�M�i�2�/ ���b �b�Q�7�i�r���`�2�-
�b�+���H�2�b �r�B�i�? �H���`�;�2�` �M�m�K�#�2�` �Q�7 �i�`�B���M�;�H�2�b�X �h�?�2 �b�+�`�2�2�M �b�B�x�2 �U�B�X�2�X �i�?�2 �+�Q�H�Q�` ���M�/
�/�2�T�i�? �#�m�z�2�` �b�B�x�2 �m�b�2�/�V �K���i�i�2�`�b ���b �r�2�H�H �7�Q�` �i�?�2 �i�B�K�B�M�;�b�- ���b �B�i ���z�2�+�i�b �M�m�K�#�2�`
�Q�7 �T�B�t�2�H�b �T�H�Q�i�i�2�/�X

�:�S�l �o�_���J �*�Q�K�T�m�i�2 �+���T���#�B�H�B�i�v �1�K�m�H���i�2�/ �b�+�`�2�2�M �b�B�x�2
�0�X�K�F�K�C �3�W�C�F�T�Q �/���������/�9 �:�" ������ 1024� 1024

�9�X�k �"�2�M�+�?�K���`�F�b

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

�1�z�2�+�i �Q�7 �?���`�/�r���`�2

�6�B�`�b�i�- �i�?�2 �2�t�T�2�+�i���i�B�Q�M �7�Q�` �b�+���H���#�B�H�B�i�v ���+�`�Q�b�b �K�Q�`�2 �T�Q�r�2�`�7�m�H �K���+�?�B�M�2�b �B�b �p���H�B�@
�/���i�2�/ �i�?�`�Q�m�;�? �m�b�B�M�; �`�m�M �i�B�K�2 ���b �� �T�`�Q�t�v�X �l�M�/�2�` �i�?�2 �r�`�B�i�B�M�; �Q�7 �i�?�B�b �i�?�2�b�B�b�-
�i�?�2 ���m�i�?�Q�` �b�r�B�i�+�?�2�/ �7�`�Q�K �� �Q�H�/�2�` �H���T�i�Q�T �r�B�i�? �� ���J�. �:�S�l �i�Q �� �H���T�i�Q�T �r�B�i�?
���#�Q�p�2 �:�S�l�X ���J�. �M���i�m�`���H�H�v �`�m�M�b �7���b�i�2�b�i �Q�M �i�?�2 �6�m�i�?���`�F �>�A�S �#���+�F�2�M�/�- �r�?�B�H�2
�L�o�A�.�A�� �M���i�m�`���H�H�v �`�m�M�b �7���b�i�2�b�i �Q�M �i�?�2 �6�m�i�?���`�F �*�l�.�� �#���+�F�2�M�/�X �*�Q�K�T���`�B�M�;
�i�?�2 �T�2�`�7�Q�`�K���M�+�2 �Q�7 �i�?�2 �i�r�Q�- ���H�Q�M�;�b�B�/�2 �K�m�H�i�B�+�Q�`�2 �* �#���+�F�2�M�/ ���b �+�Q�M�i�`�Q�H �;�B�p�2�b�,

�>���`�/�r���`�2

�J�Q�/�2�H
�"�m�M�M�v�J�Q�M�F�2�v�S�2�M�;�2� �̀.�`���;�Q�M �G�m�+�v ���`�K���/�B�H�H�Q

�U�M�m�K�#�2�` �Q�7 �i�`�B���M�;�H�2�b�V�9�N�e�3 �j�N�j�e �R�R�9�9 �k�9�N�3�3�R�N�N�N�d�y �N�N�N�d�e

�K�������������*�3 �U�K�m�H�i�B�+�Q�`�2�V�j�y�X�8 �K�b�j�e�X�8 �K�b�k�y�X�8 �K�b�d�R�X�3 �K�b�k�e�X�k �K�b�j�8�X�N �K�b

�8�G�I�C ���U�>�A�S�V �R�y�X�N �K�b�R�8�X�d �K�b�N�X�d �K�b�j�d�X�N �K�b�R�e�X�R �K�b�k�y�X�3 �K�b

�/���������/ �U�*�l�.���V �9�X�e �K�b �e�X�y �K�b �9�X�j �K�b �R�j�X�e �K�b�8�X�N �K�b �e�X�d �K�b

�h���#�H�2 �R�, �a�B�M�;�H�2�@�7�`���K�2 �/�2�T�i�? �b�?���/�B�M�; �7�Q�`�V�T�K�C�P�I�N�G�A�K�O�O�A�R�K�P�G�F�C���H�W�V�X

�9�j



�1�z�2�+�i �Q�7 �`�2�M�/�2�`�B�M�; ���`�+�?�B�i�2�+�i�m�`�2

�J�Q�H�M���` �(�j�k�) �/�2�b�+�`�B�#�2�b �b�+���H�B�M�; �H���r�b �7�Q�` �/�B�z�2�`�2�M�i �`�2�M�/�2�`�B�M�; ���`�+�?�B�i�2�+�i�m�`�2�b�X �A�M
�Q�`�/�2�` �i�Q �Q�#�b�2�`�p�2 �i�?�2�b�2 �b�+���H�B�M�; �H���r�b�- �i�?�2 �i�r�Q �7�Q�H�H�Q�r�B�M�; �T���`���K�2�i�2�`�b ���`�2 �p���`�B�2�/�,
�i�?�2 �T�`�Q�T�Q�`�i�B�Q�M �Q�7 �i�`�B���M�;�H�2�b �`�2�M�/�2�`�2�/ �7�Q�` �2���+�? �K�Q�/�2�H ���M�/ �i�?�2�B�` ���b�b�Q�+�B���i�2�/ �`�m�M
�i�B�K�2 ���M�/ �K�2�K�Q�`�v �m�b���;�2�- ���M�/ �i�?�2 �b�+�`�2�2�M �`�2�b�Q�H�m�i�B�Q�M �m�b�2�/ �i�Q �`�2�M�/�2�` �i�Q�X

�6�B�;�m�`�2 �k�9�, �h�?�2 �`�2�M�/�2�`�2�/ �7�`���K�2 �m�b�2�/ �7�Q�` �#�2�M�+�?�K���`�F�B�M�; �/�2�T�i�?�@�b�?���/�2�/ �K�Q�/�2�H�b

�h�?�2 �U�a�i���M�7�Q�`�/�V �"�m�M�M�v�- �U�a�m�x���M�M�2�V �J�Q�M�F�2�v�- ���M�/ �S�2�M�;�2�` �K�Q�/�2�H�b �+�Q�M�i���B�M �`�2�H���@
�i�B�p�2�H�v �7�2�r �H���`�;�2 �i�`�B���M�;�H�2�b�X �h�?�2 �.�`���;�Q�M�- �G�m�+�v�- ���M�/ ���`�K���/�B�H�H�Q �K�Q�/�2�H�b �+�Q�M�i���B�M
�K���M�v �b�K���H�H�2�` �i�`�B���M�;�H�2�b �B�M �K�m�+�? �H���`�;�2�` �M�m�K�#�2�`�b�X �h�?�2�b�2 �K�Q�/�2�H�b ���`�2 �m�b�2�/ �i�Q
�`�2�T�`�2�b�2�M�i �/�B�z�2�`�2�M�i �F�B�M�/ �Q�7 �K�Q�/�2�H�b �T�`�2�b�2�M�i �B�M �m�b�m���H �`���b�i�2�`�B�x���i�B�Q�M �r�Q�`�F�H�Q���/�b�X

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

�9�9



�h�?�2 �T�2���F �K�2�K�Q�`�v �m�b���;�2 �B�b �`�2�+�Q�`�/�2�/ �7�`�Q�K�H�W�V�J�C�T�M �R�T�Q�H�K�N�G�/���i���X �A�i �B�b �`�Q�m�M�/�2�/
�i�Q �i�?�2 �M�2���`�2�b�i �J�" �r�B�i�? �b�B�M�;�H�2�@�/�2�+�B�K���H �T�`�2�+�B�b�B�Q�M �7�Q�` �T�`�2�b�2�M�i���i�B�Q�M �T�m�`�T�Q�b�2�b�X
�h�?�2 �T�`�Q�T�Q�`�i�B�Q�M�b �m�b�2�/ ���`�225�W�-50�W ���M�/100�W �Q�7 �i�?�2 �K�Q�/�2�H �i�`�B���M�;�H�2�b�X

�_���b�i�2�`�B�x�2�`

�J�Q�/�2�H
�"�m�M�M�v

�U�8�F�V
�J�Q�M�F�2�v

�U�j�X�N�F�V
�S�2�M�;�2�`
�U�R�X�R�F�V

�.�`���;�Q�M
�U�k�8�y�F�V

�G�m�+�v
�U�R�y�y�F�V

���`�K���/�B�H�H�Q
�U�R�y�y�F�V

�U25�W�V �j�X�d �K�b
�R�3�X�N �J�"

�j�X�d �K�b
�k�k�X�y �J�"

�k�X�3 �K�b
�R�d�X�9 �J�"

�8�X�e �K�b
�j�d�X�k �J�"

�j�X�8 �K�b
�k�R�X�k �J�"

�j�X�N �K�b
�k�k�X�j �J�"

�U50�W�V �9�X�j �K�b
�k�k�X�R �J�"

�j�X�N �K�b
�k�e�X�y �J�"

�k�X�3 �K�b
�R�N�X�8 �J�"

�d�X�e �K�b
�9�d�X�R �J�"

�9�X�j �K�b
�k�8�X�N �J�"

�9�X�R �K�b
�k�d�X�R �J�"

�B�K�K�2�/�B���i�2 �b�+���M�H�B�M�2
�U100�W�V

�9�X�N �K�b
�k�9�X�3 �J�"

�8�X�R �K�b
�j�j�X�y �J�"

�9�X�j �K�b
�k�8�X�d �J�"

�R�R�X�y �K�b
�d�d�X�j �J�"

�9�X�N �K�b
�j�9�X�R �J�"

�8�X�3 �K�b
�j�8�X�d �J�"

�U25�W�V �9�X�k �K�b
�R�3�X�3 �J�"

�9�X�9 �K�b
�k�k�X�y �J�"

�j�X�R �K�b
�R�d�X�8 �J�"

�e�X�d �K�b
�j�j�X�d �J�"

�j�X�N �K�b
�k�R�X�k �J�"

�9�X�j �K�b
�k�R�X�j �J�"

�U50�W�V �8�X�9 �K�b
�k�R�X�3 �J�"

�9�X�e �K�b
�k�8�X�d �J�"

�j�X�3 �K�b
�R�N�X�8 �J�"

�R�y�X�y �K�b
�9�y�X�N �J�"

�9�X�e �K�b
�k�j�X�N �J�"

�8�X�d �K�b
�k�8�X�y �J�"

�B�K�K�2�/�B���i�2 �T�B�M�2�/��
�U100�W�V

�e�X�9 �K�b
�k�9�X�9 �J�"

�e�X�y �K�b
�j�k�X�8 �J�"

�9�X�9 �K�b
�k�8�X�3 �J�"

�R�j�X�N �K�b
�e�j�X�d �J�"

�8�X�e �K�b
�j�y�X�d �J�"

�d�X�8 �K�b
�j�k�X�9 �J�"

�U25�W�V �j�X�8 �K�b
�N�X�k �J�"

�j�X�3 �K�b
�N�X�j �J�"

�k�X�N �K�b
�N�X�y �J�"

�R�y�X�N �K�b
�k�k�X�k �J�"

�9�X�d �K�b
�R�j�X�R �J�"

�8�X�e �K�b
�R�j�X�9 �J�"

�U50�W�V �9�X�R �K�b
�N�X�j �J�"

�9�X�e �K�b
�N�X�j �J�"

�j�X�j �K�b
�N�X�R �J�"

�R�d�X�9 �K�b
�k�3�X�j �J�"

�d�X�3 �K�b
�R�9�X�y �J�"

�3�X�j �K�b
�R�9�X�R �J�"

�i�B�H�2�/ �T�B�M�2�/�� �U100�W�V �9�X�e �K�b
�N�X�9 �J�"

�e�X�R �K�b
�N�X�8 �J�"

�j�X�d �K�b
�N�X�R �J�"

�k�N�X�j �K�b
�8�k�X�9 �J�"

�R�k�X�k �K�b
�k�R�X�k �J�"

�R�j�X�R �K�b
�k�R�X�8 �J�"

�U25�W�V �9�X�e �K�b
�R�d�X�d �J�"

�9�X�3 �K�b
�R�d�X�d �J�"

�j�X�9 �K�b
�R�d�X�8 �J�"

�d�X�9 �K�b
�j�j�X�d �J�"

�9�X�e �K�b
�k�R�X�k �J�"

�9�X�d �K�b
�k�R�X�k �J�"

�U50�W�V �9�X�N �K�b
�R�d�X�3 �J�"

�8�X�N �K�b
�R�d�X�3 �J�"

�j�X�3 �K�b
�R�d�X�8 �J�"

�R�y�X�j �K�b
�9�y�X�N �J�"

�e�X�R �K�b
�k�j�X�N �J�"

�8�X�3 �K�b
�k�8�X�y �J�"

�?�v�#�`�B�/ �T�B�M�2�/��
�U100�W�V

�8�X�9 �K�b
�R�d�X�N �J�"

�e�X�9 �K�b
�k�y�X�y �J�"

�9�X�3 �K�b
�R�d�X�e �J�"

�R�8�X�8 �K�b
�e�j�X�e �J�"

�d�X�e �K�b
�j�y�X�e �J�"

�3�X�e �K�b
�j�k�X�j �J�"

�h���#�H�2 �k�, �1�z�2�+�i �Q�7 �p���`�v�B�M�; �K�Q�/�2�H �i�`�B���M�;�H�2 �T�`�Q�T�Q�`�i�B�Q�M

�9�8



�_���b�i�2�`�B�x�2�`

�J�Q�/�2�H
�"�m�M�M�v

�U�8�F�V
�J�Q�M�F�2�v

�U�j�X�N�F�V
�S�2�M�;�2�`
�U�R�X�R�F�V

�.�`���;�Q�M
�U�k�8�y�F�V

�G�m�+�v
�U�R�y�y�F�V

���`�K���/�B�H�H�Q
�U�R�y�y�F�V

�B�K�K�2�/�B���i�2 �b�+���M�H�B�M�2�j�X�d �K�b �9�X�N �K�b �j�X�k �K�b �R�R�X�y �K�b�8�X�k �K�b �8�X�3 �K�b

�U2048� 2048�`�2�M�/�2�`�V�R�y�X�k �K�b�R�j�X�3 �K�b �N�X�k �K�b�k�j�X�R �K�b�R�R�X�y �K�b �R�k�X�8 �K�b

�U4096� 4096�`�2�M�/�2�`�V�j�9�X�j �K�b �9�d�X�y �K�b�j�R�X�y �K�b�e�e�X�d �K�b�j�y�X�y �K�b �j�8�X�j �K�b

�U8192� 8192�`�2�M�/�2�`�V�R�k�e�X�y �K�b�R�d�9�X�R �K�b�R�R�9�X�k �K�b�k�R�N�X�j �K�b�N�d�X�8 �K�b�R�R�k�X�d �K�b

�B�K�K�2�/�B���i�2 �T�B�M�2�/���9�X�8 �K�b �8�X�d �K�b �9�X�R �K�b�R�j�X�k �K�b �8�X�3 �K�b �e�X�3 �K�b

�U2048� 2048�`�2�M�/�2�`�V�R�k�X�y �K�b�R�d�X�R �K�b�R�R�X�8 �K�b�k�N�X�k �K�b�R�k�X�k �K�b �R�9�X�y �K�b

�U4096� 4096�`�2�M�/�2�`�V�9�R�X�9 �K�b�8�d�X�k �K�b�j�N�X�R �K�b�3�k�X�3 �K�b�j�k�X�k �K�b �j�d�X�9 �K�b

�U8192� 8192�`�2�M�/�2�`�V�R�8�e�X�y �K�b�k�k�k�X�3 �K�b�R�9�d�X�9 �K�b�k�3�y�X�N �K�b�R�y�d�X�d �K�b�R�k�3�X�3 �K�b

�i�B�H�2�/ �T�B�M�2�/�� �9�X�j �K�b �8�X�9 �K�b �j�X�9 �K�b �k�N�X�9 �K�b�R�k�X�y �K�b �R�k�X�3 �K�b

�U2048� 2048�`�2�M�/�2�`�V�R�y�X�j �K�b �R�j�X�8 �K�b �3�X�y �K�b �9�j�X�d �K�b �R�d�X�k �K�b �R�N�X�R �K�b

�U4096� 4096�`�2�M�/�2�`�V�j�k�X�j �K�b �9�9�X�R �K�b�k�8�X�e �K�b�3�3�X�e �K�b�j�9�X�k �K�b �9�y�X�j �K�b

�U8192� 8192�`�2�M�/�2�`�V�R�R�9�X�R �K�b�R�8�3�X�N �K�b�N�9�X�R �K�b�k�j�d�X�j �K�b �N�9�X�y �K�b�R�R�j�X�R �K�b

�?�v�#�`�B�/ �T�B�M�2�/�� �8�X�R �K�b �e�X�y �K�b �j�X�N �K�b �R�8�X�j �K�b �d�X�k �K�b �d�X�N �K�b

�U2048� 2048�`�2�M�/�2�`�V�R�R�X�d �K�b�R�8�X�d �K�b�R�y�X�y �K�b�j�8�X�k �K�b �R�j�X�R �K�b �R�8�X�8 �K�b

�U4096� 4096�`�2�M�/�2�`�V�j�3�X�y �K�b �8�y�X�e �K�b�j�R�X�R �K�b�N�e�X�e �K�b�j�d�X�k �K�b �9�9�X�8 �K�b

�U8192� 8192�`�2�M�/�2�`�V�R�j�e�X�y �K�b�R�3�j�X�9 �K�b�R�R�j�X�k �K�b�k�e�d�X�3 �K�b�R�R�y�X�3 �K�b�R�j�y�X�j �K�b

�h���#�H�2 �j�, �1�z�2�+�i �Q�7 �b�+�`�2�2�M �b�B�x�2

�L�Q�i�2 �7�Q�` �i�?�28196� 8196�`�2�M�/�2�` �7�Q�` �i�?�2 �B�K�K�2�/�B���i�2 �S�B�M�2�/�� �`���b�i�2�`�B�x�2�`�- �� �#�B�M
�b�B�x�2 �Q�764� 64 �B�b �m�b�2�/ �i�Q�;�2�i�?�2�` �r�B�i�?8 � 8 �i�Q �K���F�2 �i�?�2 �B�M�/�2�t �}�i �B�M�i�Q ���W�����X

�h�?�`�2�2 �B�M�i�2�`�2�b�i�B�M�; �Q�#�b�2�`�p���i�B�Q�M�b �b�i���M�/ �Q�m�i�X �6�B�`�b�i�- �i�?�2 �B�K�K�2�/�B���i�2�@�K�Q�/�2�- �b�+���M�@
�H�B�M�2 �`���b�i�2�`�B�x�2�`�- �#���b�2�/ �Q�M �>�2�M�`�B�F�b�2�M �2�i ���H�X �(�R�d�)�- �;�2�M�2�`���H�H�v �T�2�`�7�Q�`�K�b �#�2�b�i�X �a�2�+�@
�Q�M�/�- �i�?�2 �2�t�2�+�m�i�B�Q�M �i�B�K�2�b �Q�7 �i�?�2 �?�v�#�`�B�/ �`���b�i�2�`�B�x�2�` �;�2�M�2�`���H�H�v �7���H�H �#�2�i�r�2�2�M �i�?�Q�b�2
�Q�7 �i�?�2 �B�K�K�2�/�B���i�2�@�K�Q�/�2 ���M�/ �i�B�H�2�/�@�K�Q�/�2 �S�B�M�2�/�� �`���b�i�2�`�B�x�2�`�b�X �A�M �+���b�2�b �r�?�2�`�2
�Q�M�2 �Q�7 �i�?�2 �i�r�Q ���T�T�`�Q���+�?�2�b �T�2�`�7�Q�`�K�b �T���`�i�B�+�m�H���`�H�v �T�Q�Q�`�H�v�- �?�Q�r�2�p�2�`�- �i�?�2 �?�v�#�`�B�/
�`���b�i�2�`�B�x�2�` ���i�i�2�K�T�i�b �i�Q �b�r�B�i�+�? �i�Q �i�?�2 �K�Q�`�2 �2�{�+�B�2�M�i �K�2�i�?�Q�/�- �i�?�2�`�2�#�v ���p�Q�B�/�B�M�;
�i�?�2 �r�Q�`�b�i�@�+���b�2 �#�2�?���p�B�Q�` �Q�7 �2�B�i�?�2�` ���T�T�`�Q���+�?�X �h�?�B�`�/�- �i�?�2 �i�B�H�2�@�#���b�2�/ �`���b�i�2�`�B�x�2�`
�m�b�2 �b�B�;�M�B�}�+���M�i�H�v �H�2�b�b �K�2�K�Q�`�v �i�Q �`���b�i�2�`�B�x�2 ���M �B�M�+�`�2���b�B�M�; �M�m�K�#�2�` �Q�7 �i�`�B���M�;�H�2�b�X

�9�e



�h�?�2 �}�`�b�i �Q�#�b�2�`�p���i�B�Q�M �+���M �#�2 �2�t�T�H���B�M�2�/ �#�v �i�?�2 �b�B�K�T�H�B�+�B�i�v �Q�7 �i�?�2 �B�K�T�H�2�K�2�M�i���@
�i�B�Q�M ���M�/ �B�i�b �K�Q�`�2 �2�z�2�+�i�B�p�2 �T���`���H�H�2�H�B�x���i�B�Q�M �r�B�i�? �6�m�i�?���`�F �a�P���*�b�X �h�?�B�b �b�m�;�@
�;�2�b�i�b �i�?���i �i�?�2�G�Z�R�C�P�F�A�O�C�U�M�G�F�B�K�T�H�2�K�2�M�i���i�B�Q�M �B�b �M�Q�i ���b �b�+���H���#�H�2 ���b �/�2�b�B�`�2�/
���M�/ �+�Q�m�H�/ �#�2 �B�K�T�`�Q�p�2�/�X ���b �2�t�T�2�+�i�2�/�- �#�Q�i�? �B�K�K�2�/�B���i�2�@�K�Q�/�2 �`���b�i�2�`�B�x�2�`�b �b�+���H�2
�r�B�i�? �i�?�2 �M�m�K�#�2�` �Q�7 �T�B�t�2�H�b �`���b�i�2�`�B�x�2�/ ���M�/ ���`�2 �m�H�i�B�K���i�2�H�v �/�Q�K�B�M���i�2�/ �#�v �i�?�2
���b�v�K�T�i�Q�i�B�+ �+�Q�b�i �Q�7�T�G�F�W�E�G�A�D�[�A�K�P�F�G�Z�X �*�Q�M�b�2�[�m�2�M�i�H�v�- �B�M�+�`�2���b�B�M�; �i�?�2 �b�+�`�2�2�M
�`�2�b�Q�H�m�i�B�Q�M �B�M�+�`�2���b�2�b �K�2�K�Q�`�v �i�`���{�+�- �2�p�2�M�i�m���H�H�v �#�Q�i�i�H�2�M�2�+�F�B�M�; �i�?�2 �B�K�K�2�/�B���i�2�@
�K�Q�/�2 �`���b�i�2�`�B�x�2�`�b�- �K���F�B�M�; �i�?�2�K �b�H�Q�r�2�` �i�?���M �i�?�2 �i�B�H�2�@�#���b�2�/ �`���b�i�2�`�B�x�2�`�X

�h�?�2 �i�B�H�2�@�#���b�2�/ �`���b�i�2�`�B�x�2�` �B�M�b�i�2���/ �b�+���H�2�b �r�B�i�? �i�?�2 ���p�2�`���;�2 �M�m�K�#�2�` �Q�7 �i�`�B���M�;�H�2�@
�i�B�H�2 �Q�p�2�`�H���T�b ���M�/ �i�?�2 �+�Q�b�i �Q�7 �#�B�M�M�B�M�; �i�`�B���M�;�H�2�b�X �q�?�B�H�2 �#�B�M�M�B�M�; �B�M�i�`�Q�/�m�+�2�b
�Q�p�2�`�?�2���/�- �B�i �+���M �B�K�T�`�Q�p�2 �H�Q�+���H�B�i�v ���M�/ �`�2�/�m�+�2�b �;�H�Q�#���H �K�2�K�Q�`�v �i�`���{�+�X ���b �`�2�b�@
�Q�H�m�i�B�Q�M �B�M�+�`�2���b�2�b�- �i�?�2 �`�2�H���i�B�p�2 �+�Q�b�i �Q�7 �#�B�M�M�B�M�; �/�2�+�`�2���b�2�b�- �K���F�B�M�; �i�?�2 �i�B�H�2�@�#���b�2�/
�`���b�i�2�`�B�x�2�` �B�M�+�`�2���b�B�M�;�H�v �+�Q�K�T�2�i�B�i�B�p�2�X ���i8192� 8192�- �B�i �+���M �2�p�2�M �`�2�M�/�2�` �i�?�2
�R�y�y�F�@�i�`�B���M�;�H�2 �K�Q�/�2�H�b �D�m�b�i ���b �7���b�i ���b �i�?�2 �B�K�K�2�/�B���i�2�@�K�Q�/�2 �b�+���M�H�B�M�2 �`���b�i�2�`�B�x�2�`
�U�H�B�F�2�H�v �r�B�i�? �b�K���H�H�2�` �T�2���F �K�2�K�Q�`�v �m�b���;�2�V�X

�L�Q�M�2�i�?�2�H�2�b�b�- �i�?�2 �B�K�T�H�2�K�2�M�i�2�/ �b�Q�`�i�@�K�B�/�/�H�2�- �i�B�H�2�@�#���b�2�/ ���`�+�?�B�i�2�+�i�m�`�2 �B�b �H�B�F�2�H�v
�H�2�b�b �+�Q�K�T�2�i�B�i�B�p�2 �i�?���M �i�?�Q�b�2 �Q�7 �G���B�M�2 ���M�/ �E���`�`���b �(�k�e�) ���M�/ �E�2�M�x�2�H �2�i ���H�X �(�k�9�)�X
�h�?�B�b �K���v �T���`�i�H�v �#�2 �/�m�2 �i�Q �i�?�2 �H���+�F �Q�7 �H�Q�r�@�H�2�p�2�H �*�l�.�� �Q�T�i�B�K�B�x���i�B�Q�M�b�- �i�?�Q�m�;�?
�i�?�2 �.�`���;�Q�M �K�Q�/�2�H�ö�b �K�2�K�Q�`�v �m�b���;�2 �b�m�;�;�2�b�i�b ���M�Q�i�?�2�` �7���+�i�Q�`�X �"�Q�i�? �T�`�B�Q�` ���T�@
�T�`�Q���+�?�2�b �2�t�i�2�M�b�B�p�2�H�v �m�b�2 �b�?���`�2�/ �K�2�K�Q�`�v �i�?�`�Q�m�;�?�Q�m�i �i�?�2 �T�B�T�2�H�B�M�2�- �B�M�+�H�m�/�B�M�;
�#�Q�i�? �7�Q�` �i�?�2 �#�B�M�M�B�M�;�f�i�B�H�B�M�; ���M�/ �/�2�T�i�? �`�2�b�Q�H�m�i�B�Q�M �b�i�2�T�- �T�`�Q�+�2�b�b�B�M�; �i�`�B���M�;�H�2�b �B�M
�#���i�+�?�2�b �i�Q �K���B�M�i���B�M �b�K���H�H �r�Q�`�F�B�M�; �b�2�i�b ���M�/ �2�t�T�H�Q�B�i �H�Q�+���H�B�i�v�X �A�M �+�Q�M�i�`���b�i�- �i�?�2
�T�`�2�b�2�M�i �B�K�T�H�2�K�2�M�i���i�B�Q�M ���H�H�Q�r�b �K�m�+�? �H���`�;�2�` �B�M�i�2�`�K�2�/�B���i�2 �b�i�`�m�+�i�m�`�2�b �B�M �;�H�Q�#���H
�K�2�K�Q�`�v�- �`�2�/�m�+�B�M�; �H�Q�+���H�B�i�v �#�2�M�2�}�i�b ���M�/ �B�M�+�`�2���b�B�M�; �K�2�K�Q�`�v �i�`���{�+�- �r�?�B�+�? �H�B�K�@
�B�i�b �b�Q�K�2 ���/�p���M�i���;�2�b �Q�7 �i�B�H�2�@�#���b�2�/ �`���b�i�2�`�B�x���i�B�Q�M�- �T���`�i�B�+�m�H���`�H�v �B�i�b �H�Q�r�@�#���M�/�r�B�/�i�?
�2�{�+�B�2�M�+�v �K���F�B�M�; �B�i �m�b�2�7�m�H �7�Q�` �K�Q�#�B�H�2 �:�S�l�b �(�k�j�)�X ���M�Q�i�?�2�` �B�M�i�2�`�2�b�i�B�M�; �Q�T�i�B�@
�K�B�x���i�B�Q�M �2�K�T�H�Q�v�2�/ �B�b �b�i���i�B�+ �B�M�/�2�t�B�M�; �T���i�i�2�`�M�b �(�k�8�) �i�Q �B�K�T�`�Q�p�2 �H�Q���/ �#���H���M�+�B�M�;�-
�2�b�T�2�+�B���H�H�v �7�Q�` �r�?�2�M �i�?�2 �M�m�K�#�2�` �Q�7 �`���b�i�2�`�B�x�2�` �T�`�Q�+�2�b�b�Q�`�b �U�r�Q�`�F�;�`�Q�m�T�b�V �B�b �b�K���H�H�X

�h�?�2 �b�2�+�Q�M�/ �Q�#�b�2�`�p���i�B�Q�M �B�b �i�?�2 �/�2�b�B�`�2�/ �Q�m�i�+�Q�K�2 �7�Q�H�H�Q�r�B�M�; �+���`�2�7�m�H �i�m�M�B�M�; �Q�7
�i�?�2 �?�v�#�`�B�/ �`���b�i�2�`�B�x�2�`�X �A�M�b�T�B�`�2�/ �#�v �a�+�?�C�i�x �2�i ���H�X �(�j�d�)�- �i�?�2 �?�v�#�`�B�/ �`���b�i�2�`�B�x�2�`
���/�/�`�2�b�b�2�b �i�?�2 �b�+���H�B�M�; �H�B�K�B�i���i�B�Q�M�b �Q�7 �#�Q�i�? �B�K�K�2�/�B���i�2�@�K�Q�/�2 ���M�/ �i�B�H�2�/ �`���b�i�2�`�B�x�@
�2�`�b�X ���+�+�Q�`�/�B�M�; �i�Q �J�Q�H�M���` �(�j�k�)�- �H���`�;�2 �i�`�B���M�;�H�2�b ���`�2 �;�2�M�2�`���H�H�v �+�?�2���T�2�` �i�Q �#�B�M�-
�r�?�2�`�2���b �b�K���H�H �i�`�B���M�;�H�2�b �B�M�+�m�` �?�B�;�?�2�` �#�B�M�M�B�M�; �+�Q�b�i�b�X �a�2�T���`���i�B�M�; �i�`�B���M�;�H�2�b �B�M�i�Q
�b�K���H�H ���M�/ �M�Q�M�@�b�K���H�H �+���i�2�;�Q�`�B�2�b �i�?�2�`�2�7�Q�`�2 ���H�H�Q�r�b �i�?�2 �`���b�i�2�`�B�x�2�` �i�Q �#�2�i�i�2�` �#���H�@
���M�+�2 �i�?�2 �i�`���/�2�@�Q�z�b �Q�7 �#�Q�i�? ���T�T�`�Q���+�?�2�b�X ���/�/�B�i�B�Q�M���H�H�v�- �B�i �B�M�?�2�`�B�i�b �i�?�2 �H�Q�+���H�B�i�v
���M�/ �K�2�K�Q�`�v�@�2�{�+�B�2�M�+�v �#�2�M�2�}�i�b �Q�7 �i�B�H�2�@�#���b�2�/ �`���b�i�2�`�B�x���i�B�Q�M �7�Q�` �H���`�;�2 �i�`�B���M�;�H�2�b�X

�9�d



�L�Q�i�2�- �Q�M�2 �B�b �M�Q�i �`�2�b�i�`�B�+�i�2�/ �i�Q �� �T�m�`�2�H�v �S�B�M�2�/���@�b�i�v�H�2 �`���b�i�2�`�B�x�2�`�- �m�M�H�B�F�2 �r�?���i
�K�B�;�?�i �b�2�2�K �i�Q �#�2 �B�K�T�H�B�+�B�i�H�v ���b�b�m�K�2�/ �?�2�`�2�X �a�B�M�+�2 �i�?�2 �B�K�K�2�/�B���i�2�@�K�Q�/�2 �b�+���M�@
�H�B�M�2 �`���b�i�2�`�B�x�2�` �T�2�`�7�Q�`�K�b �r�2�H�H �Q�M �K�Q�/�2�H�b �r�B�i�? �K���M�v �b�K���H�H �i�`�B���M�;�H�2�b�- �B�i �+�Q�m�H�/
�#�2 �+�Q�K�#�B�M�2�/ �r�B�i�? �� �i�B�H�2�/ �S�B�M�2�/�� �`���b�i�2�`�B�x�2�` �7�Q�` �H���`�;�2�` �i�`�B���M�;�H�2�b�X �>�Q�H�i�2�M�@�G�m�M�/
�(�k�y�) �/�2�K�Q�M�b�i�`���i�2�b ���M ���T�T�`�Q���+�? �Q�7 �i�B�H�2�@�#���b�2�/ �`���b�i�2�`�B�x���i�B�Q�M�- �r�?�2�`�2 �2�/�;�2 �7�m�M�+�@
�i�B�Q�M�b ���`�2 �m�b�2�/ �7�Q�` �#�B�M�M�B�M�;�- ���M�/ �b�+���M�H�B�M�2 �`���b�i�2�`�B�x���i�B�Q�M �B�b �m�b�2�/���7�i�2�`�i�`�B���M�;�H�2�b
���`�2 �+�H�B�T�T�2�/ ���;���B�M�b�i �i�?�2 �i�B�H�2 �#�Q�`�/�2�`�b�X �a�B�M�+�2 �+�H�B�T�T�B�M�; �B�b �T�2�`�7�Q�`�K�2�/ �B�M �k�.�- �2�7�@
�}�+�B�2�M�i�;�m��� �̀/�@�#���M�/ �+�H�B�T�T�B�M�;�(�R�R�) �+���M �#�2 �B�K�T�H�2�K�2�M�i�2�/ �#�v ���H�H�Q�+���i�B�M�; �� �;�m���`�/
�#���M�/ �K�m�+�? �H���`�;�2�` �i�?���M �i�?�2 �b�+�`�2�2�M ���M�/ �+�H�B�T�T�B�M�; �Q�M�H�v �r�?�2�M �� �i�`�B���M�;�H�2 �2�t�i�2�M�/�b
�#�2�v�Q�M�/ �#�Q�i�? �i�?�2 �b�+�`�2�2�M ���M�/ �i�?�2 �;�m���`�/�@�#���M�/ �#�Q�m�M�/���`�B�2�b�X

�1�z�2�+�i �Q�7 �`���b�i�2�`�B�x�2�` �T���`���K�2�i�2�`�b

�h�?�B�b �b�2�+�i�B�Q�M �i�m�M�2�b �i�?�2 �2�t�T�Q�b�2�/ �`���b�i�2�`�B�x�2�` �T���`���K�2�i�2�`�b�X

�h�?�2 �}�`�b�i �T���`���K�2�i�2�` �+�Q�K�K�Q�M �i�Q �S�B�M�2�/���@
�b�i�v�H�2 �`���b�i�2�`�B�x�2�`�b �B�b �i�?�2 �i�B�H�2 �b�B�x�2�X �h�Q �B�b�Q�H���i�2
�B�i�b �2�z�2�+�i�- �i�B�H�2 �b�B�x�2�b ���`�2 �#�2�M�+�?�K���`�F�2�/ �m�b�@
�B�M�; �� �+�m�b�i�Q�K �B�K�K�2�/�B���i�2�@�K�Q�/�2 �S�B�M�2�/�� �`���b�@
�i�2�`�B�x�2�`�r�B�i�?�Q�m�i�� �b�K���H�H�@�i�`�B���M�;�H�2 �b�i���;�2�- �Q�M
�i�?�2 �/�2�T�i�?�@�b�?���/�B�M�; �Q�7 �i�?�2 �.�`���;�Q�M �K�Q�/�2�H�X
�G�2�ic = �#�B�M ���`�2��/ �}�M�2 �i�B�H�2 ���`�2�� �/�2�M�Q�i�2 �i�?�2
�+�Q���`�b�2 �i�B�H�2 ���`�2���X �A�K�T�H�2�K�2�M�i���i�B�Q�M �+�Q�M�@
�b�i�`���B�M�i�b �`�2�[�m�B�`�2 �#�Q�i�?c ���M�/ �i�?�2 �}�M�2 �i�B�H�2
���`�2�� �i�Q �#�2 �T�Q�r�2�`�b �Q�7 �i�r�Q�- �r�B�i�?8 � c �
256�- ���b �i�?�2 �B�K�T�H�2�K�2�M�i���i�B�Q�M �Q�M�H�v �b�m�T�T�Q�`�i�b
���H�B�;�M�2�/ �3�@�#�B�i �K���b�F�b ���M�/ �b�2�[�m�2�M�i�B���H �#�B�i�@
�K���b�F�b �#�2�v�Q�M�/ �k�8�e �#�B�i�b �#�2�+�Q�K�2 �i�Q�Q �b�H�Q�r�X

�#�B�M

�}�M�2
�9�t�9 �3�t�3 �R�e�t�R�e

�R�e�t�R�e �R�9�X�9 �K�b
�3�8�X�e �J�"

�j�k�t�j�k �R�e�X�y �K�b
�N�R�X�k �J�"

�R�3�X�j �K�b
�d�N�X�y �J�"

�e�9�t�e�9 �k�R�X�9 �K�b
�N�3�X�9 �J�"

�k�y�X�d �K�b
�3�8�X�9 �J�"

�j�d�X�d �K�b
�3�9�X�N �J�"

�R�k�3�t�R�k�3 �k�e�X�N �K�b
�N�k�X�k �J�"

�9�8�X�e �K�b
�N�j�X�9 �J�"

�h���#�H�2 �9�, �1�z�2�+�i �Q�7 �#�B�M �i�B�H�2 ���`�2��

�h�?�2 �`�2�b�m�H�i�b �b�m�;�;�2�b�i�- �b�K���H�H�2�` �#�B�i�K���b�F �+�Q�K�#�B�M���i�B�Q�M�b �T�2�`�7�Q�`�K �7���b�i�2�`�X �>�Q�r�2�p�2�`�-
�i�?�2 �#�B�M�M�B�M�; �#�2�+�Q�K�2�b �K�Q�`�2 �K�2�K�Q�`�v�@�2�t�T�2�M�b�B�p�2 ���b �r�2�H�H�- ���b �i�`�B���M�;�H�2�b �Q�p�2�`�H���T
�K�Q�`�2 �#�B�M�b �i�?�2�`�2�#�v �K���i�2�`�B���H�B�x�B�M�; �K�Q�`�2 �p���H�m�2�b�X �a�Q �i�?�232� 32 �#�B�M ���M�/8� 8 �}�M�2
�b�B�x�2 �B�b �m�b�2�/ ���b �i�?�2 �/�2�7���m�H�i �Q�T�i�B�Q�M �7�Q�` �i�?�2 �B�K�K�2�/�B���i�2�@�K�Q�/�2 �S�B�M�2�/�� �`���b�i�2�`�B�x�2�`�X

�h�?�2�M�- �b�m�T�T�Q�b�2 �b�K���H�H �i�`�B���M�;�H�2 �Q�T�i�B�K�B�x���i�B�Q�M �B�b �m�b�2�/�X ���i �r�?���i �i�?�`�2�b�?�Q�H�/�- �b�?�Q�m�H�/
�i�`�B���M�;�H�2 �#�Q�m�M�/�B�M�; �#�Q�t ���`�2�� �#�2 �m�b�2�/ �i�Q �+�H���b�b�B�7�v �i�`�B���M�;�H�2�b ���b �b�K���H�H ���M�/ �M�Q�M�@
�b�K���H�H �i�`�B���M�;�H�2�b�X �a�+�?�C�i�x �2�i ���H�X �(�j�d�) �b�m�;�;�2�b�i�b �i�?�2 �2�K�T�B�`�B�+���H �#�Q�m�M�/���`�v �H�B�2�b ���i �R�k�3
�T�B�t�2�H�b�X �P�#�b�2�`�p�B�M�; �i�?�2 �.�`���;�Q�M �K�Q�/�2�H �B�M �i�?�2 �7�Q�H�H�Q�r�B�M�; �i���#�H�2�- �R�k�3 �T�B�t�2�H�b �b�2�2�K�b
�i�Q �#�2 �� �`�2���b�Q�M���#�H�2 �i�?�`�2�b�?�Q�H�/�X

�9�3



�h�?�`�2�b�?�Q�H�/

�J�Q�/�2�H
�"�m�M�M�v
�U�8�F�V

�J�Q�M�F�2�v
�U�j�X�N�F�V

�S�2�M�;�2�`
�U�R�X�R�F�V

�.�`���;�Q�M
�U�k�8�y�F�V

�G�m�+�v
�U�R�y�y�F�V

���`�K���/�B�H�H�Q
�U�R�y�y�F�V

�j�k �T�B�t�2�H�b �e�X�k �K�b �3�X�k �K�b �8�X�9 �K�b �k�e�X�y �K�b�e�X�8 �K�b �3�X�e �K�b

�e�9 �T�B�t�2�H�b �e�X�j �K�b �3�X�j �K�b �8�X�9 �K�b �R�8�X�R �K�b�8�X�d �K�b �e�X�d �K�b

�R�k�3 �T�B�t�2�H�b �e�X�j �K�b �3�X�k �K�b �8�X�9 �K�b �R�j�X�R �K�b�8�X�d �K�b �e�X�d �K�b

�k�8�e �T�B�t�2�H�b �e�X�y �K�b �3�X�j �K�b �8�X�8 �K�b �R�j�X�e �K�b�8�X�8 �K�b �e�X�9 �K�b

�h���#�H�2 �8�, �1�z�2�+�i �Q�7 �b�K���H�H �i�`�B���M�;�H�2 �#�Q�m�M�/�B�M�; �#�Q�t ���`�2�� �i�?�`�2�b�?�Q�H�/

�q�?�B�H�2 ��32� 32 �#�B�M �b�B�x�2 ���M�/8� 8 �}�M�2 �b�B�x�2 �r�Q�`�F �r�2�H�H �7�Q�` �i�?�2 �B�K�K�2�/�B���i�2�@�K�Q�/�2
�`���b�i�2�`�B�x�2�`�- �i�?�2 �i�B�H�2�/ ���M�/ �?�v�#�`�B�/ �`���b�i�2�`�B�x�2�`�b �m�b�2 �i�?�2 �}�M�2 �b�B�x�2 �7�Q�` �� �b�H�B�;�?�i�H�v
�/�B�z�2�`�2�M�i �T�m�`�T�Q�b�2�X �A�i �7�Q�`�K�b �T���`�i �Q�7 �i�?�2 �r�Q�`�F�;�`�Q�m�T �b�B�x�2 ���M�/ ���/�/�B�i�B�Q�M���H�H�v �B�M�@
�~�m�2�M�+�2�b �i�?�2 ���p�2�`���;�2 �M�m�K�#�2�` �Q�7 �i�`�B���M�;�H�2�@�i�B�H�2 �Q�p�2�`�H���T�b�X �o���`�v�B�M�; �B�i �T�`�Q�p�B�/�2�b ��
�7�Q�`�K �Q�7 �ô�Q�p�2�`�b�m�#�b�+�`�B�T�i�B�Q�M�ô �i�?���i �?�2�H�T�b ���/�/�`�2�b�b �H�Q���/�@�#���H���M�+�B�M�; �B�b�b�m�2�b ���`�B�b�B�M�;
�7�`�Q�K �p���`�v�B�M�; �M�m�K�#�2�`�b �Q�7 �i�`�B���M�;�H�2�@�i�B�H�2 �Q�p�2�`�H���T�b�X ���M ���H�i�2�`�M���i�B�p�2 �i�Q ���/�/�`�2�b�b
�H�Q���/�@�#���H���M�+�B�M�; �B�b �7�m�H�H �~���i�i�2�M�B�M�;�- �#�m�i �i�?�B�b �H���`�;�2�H�v �/�2�7�2���i�b �i�?�2 �T�m�`�T�Q�b�2 �Q�7 �i�B�H�2�@
�#���b�2�/ �`���b�i�2�`�B�x���i�B�Q�M�- �M���K�2�H�v �2�t�T�H�Q�B�i�B�M�; �H�Q�+���H�B�i�v�X �q�B�i�? �i�?�2 �b���K�2 �+�Q�M�b�i�`���B�M�i�b
�M�Q�r �Q�M �Q�M�H�v �B�K�T�Q�b�2�/ �i�?�2 �+�Q���`�b�2 �i�B�H�2 �b�B�x�2�- �i�?�2 �}�M�2 �i�B�H�2 �b�B�x�2 �B�b �p���`�B�2�/�X

�#�B�M

�}�M�2
�9�t�9 �3�t�3 �R�e�t�R�e

�R�e�t�R�e �j�k�X�k �K�b
�8�N�X�k�k �J�"

�j�k�t�j�k �j�d�X�9 �K�b
�e�j�X�j �J�"

�k�N�X�9 �K�b
�8�k�X�9 �J�"

�e�9�t�e�9 �9�8�X�j �K�b
�e�3�X�3 �J�"

�j�8�X�y �K�b
�8�d�X�k �J�"

�8�8�X�k �K�b
�9�N�X�3 �J�"

�R�k�3�t�R�k�3 �9�j�X�3 �K�b
�e�R�X�R �J�"

�e�d�X�j �K�b
�8�9�X�e �J�"

�h���#�H�2 �e�, �1�z�2�+�i �Q�7 �}�M�2 �i�B�H�2 �b�B�x�2 �Q�M �i�B�H�2�@�#���b�2�/ �`���b�i�2�`�B�b���i�B�Q�M

�1�p�2�M �i�?�Q�m�;�? �i�?�2 �K�2�K�Q�`�v �m�b���;�2 �T���i�i�2�`�M �+�?���M�;�2�/�- �i�?�2 �Q�T�i�B�K���H �i�B�H�2 �b�B�x�2 �+�Q�K�@
�#�B�M���i�B�Q�M �b�2�2�K�b �i�Q �b�i�B�H�H �#�232� 32 �#�B�M �b�B�x�2 ���M�/8� 8 �}�M�2 �b�B�x�2�X �h�?���i �+�Q�M�+�H�m�/�2�b
�i�?�2 �i�m�M�B�M�;�X �h�?�2 �M�2�t�i �b�2�+�i�B�Q�M �T�`�Q�p�B�/�2�b �i�?�2 ���m�i�?�Q�`�ö�b �`�2�~�2�+�i�B�Q�M �Q�M �m�b�B�M�; ��
�/���i���@�T���`���H�H�2�H �K�Q�/�2�H �7�Q�` �b�Q�7�i�r���`�2 �`���b�i�2�`�B�x���i�B�Q�M�X

�9�N



�9�X�j �_�2�~�2�+�i�B�Q�M�b �Q�M �i�?�2 �/���i���@�T���`���H�H�2�H ���T�T�`�Q���+�?

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

�h�?�2 �/���i���@�T���`���H�H�2�H �"�H�2�H�H�Q�+�? �(�9�) �T�`�B�K�B�i�B�p�2�b�- �b�m�+�? ���b�O�C�R�- �T�G�F�W�E�G�- �H�K�N�V�G�T�- ���M�/
�U�E�C�P�- �M���i�m�`���H�H�v ���M�/ �b�m�+�+�B�M�+�i�H�v �2�t�T�`�2�b�b �i�?�2 �/�B�z�2�`�2�M�i �b�i���;�2�b �Q�7 �� �j�. �`�2�M�/�2�`�B�M�;
�T�B�T�2�H�B�M�2�X �h�?�2 �i�`���M�b�B�i�B�Q�M �7�`�Q�K �Q�T�2�`���i�B�M�; �Q�M �� �+�Q�H�H�2�+�i�B�Q�M �Q�7 �i�`�B���M�;�H�2�b �i�Q �Q�T�2�`�@
���i�B�M�; �Q�M �� �+�Q�H�H�2�+�i�B�Q�M �Q�7 �T�B�t�2�H�b �T�Q�b�2�b �i�?�2 �K���B�M �+�?���H�H�2�M�;�2�- ���M�/ �7�Q�` �i�?�B�b �T�m�`�T�Q�b�2
�i�?�2�G�Z�R�C�P�F�/�2�b�B�;�M ���S�A �7�`�Q�K �>�2�M�`�B�F�b�2�M �2�i ���H�X �(�R�d�) �+���M �#�2 �m�b�2�/ �i�Q ���B�/ �i�?�B�b �i�`���M�@
�b�B�i�B�Q�M�X �P�M�+�2 �i�?�2 �i�`���M�b�B�i�B�Q�M �B�b �K���/�2�- �?���`�/�r���`�2�@���+�+�2�H�2�`���i�2�/ ���i�Q�K�B�+ �K�B�M�f�K���t
�Q�T�2�`���i�B�Q�M�b �Q�m�;�?�i �i�Q �#�2 �m�b�2�/ �i�Q �2�K�m�H���i�2 �i�?�2 �b�T�2�2�/ �Q�7 �:�S�l �/�2�T�i�? �#�m�z�2�`�b ���b
�+�H�Q�b�2�H�v ���b �T�Q�b�b�B�#�H�2�- ���M�/ �6�m�i�?���`�F �Q�z�2�`�b�T�G�F�W�E�G�A�D�[�A�K�P�F�G�Z�7�Q�` �i�?�B�b �T�m�`�T�Q�b�2�X

�h�?�2 �K���T�T�B�M�; �7�`�Q�K �i�`�B���M�;�H�2�b �i�Q �T�B�t�2�H�b �+���M �#�2 �/�Q�M�2 �B�M �p���`�B�Q�m�b �r���v�b ���b �/�2�b�+�`�B�#�2�/
�T�`�2�p�B�Q�m�b�H�v �B�M �i�?�B�b �i�?�2�b�B�b�X �q�B�i�? �2�/�;�2 �7�m�M�+�i�B�Q�M�b�- ���M�/ �`�2���H�H�v �r�B�i�? �b�+���H���` �}�2�H�/�b
�B�M �;�2�M�2�`���H�- �i�?�2 �+�?���H�H�2�M�;�2 �Q�7 �m�b�B�M�; �i�?�2�K �i�Q�;�2�i�?�2�` �r�B�i�?�G�Z�R�C�P�F�H�B�2�b �B�M �i�?�2 �7���+�i
�i�?���i �Q�M�2 �?���b �i�Q �i�2�b�i �� �T�Q�B�M�i �#�2�7�Q�`�2 �B�i �B�b �m�b�2�/ �U�`�2�b�m�H�i�B�M�; �B�M �B�M�2�{�+�B�2�M�+�B�2�b �B�7 �/�Q�M�2
�M���B�p�2�H�v�V�- �#�m�i�G�Z�R�C�P�F�`�2�[�m�B�`�2�b �i�?�2 �b�B�x�2 �i�Q �#�2 �T�`�2�/�2�i�2�`�K�B�M�2�/ ���M�/ �T�`�Q�p�B�/�2�b �H�Q�+���H
�b�2�;�K�2�M�i �B�M�/�B�+�2�b�X �h�?�B�b �B�b �r�Q�`�F�2�/ ���`�Q�m�M�/ �r�B�i�? �b�K���H�H�- �+�Q�K�T���+�i �#�B�i�K���b�F�b �m�b�2�/
�?�B�2�`���`�+�?�B�+���H�H�v �i�Q�;�2�i�?�2�` �r�B�i�?�T�C�P�M���M�/�U�G�N�G�E�V�Q�T�2�`���i�B�Q�M�b�X

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

�8�y



�9�X�9 �6�m�i�m�`�2 �r�Q�`�F

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

�6�B�`�b�i�-�G�Z�R�C�P�F�A�O�C�U�M�G�F�U�2�t�T���M�/�@�}�H�i�2�`�V �+�Q�m�H�/ �#�2 �2�t�i�2�M�/�2�/ �i�Q �2�{�+�B�2�M�i�H�v �?���M�/�H�2
�#�Q�i�? �b�K���H�H ���M�/ �H���`�;�2 �b�2�;�K�2�M�i�b�X �h�?�2 �+�m�`�`�2�M�i �B�K�T�H�2�K�2�M�i���i�B�Q�M �`�2�H�B�2�b �Q�M �#�B�i�@
�K���b�F�b ���M�/ �i�?�2�`�2�7�Q�`�2 �`�2�[�m�B�`�2�b �b�2�;�K�2�M�i �b�B�x�2�b �i�Q �`�2�K���B�M �b�K���H�H ���M�/ �#�Q�m�M�/�2�/�X
�� �K�Q�`�2 �;�2�M�2�`���H �B�K�T�H�2�K�2�M�i���i�B�Q�M �+�Q�m�H�/ �B�M�b�i�2���/ �#�2 �#�m�B�H�i �7�`�Q�K �7�m�M�/���K�2�M�i���H
�6�m�i�?���`�F �a�P���*�b�- �b�B�K�B�H���`�H�v �i�Q�G�Z�R�C�P�F�A�T�G�F�W�E�G�B�M �/�B�F�m�@�/�F�f�b�2�;�K�2�M�i�2�/ �(�d�)�X �h�?�2
�2�t�B�b�i�B�M�; �#�B�i�K���b�F�@�#���b�2�/ �B�K�T�H�2�K�2�M�i���i�B�Q�M �T�`�Q�p�B�/�2�b �� �m�b�2�7�m�H �b�i���`�i�B�M�; �T�Q�B�M�i�- �#�m�i
�i�?�2 �`�2�b�m�H�i�b �B�M�/�B�+���i�2 �i�?���i �B�i�b �T�2�`�7�Q�`�K���M�+�2 �/�2�;�`���/�2�b ���b �#�B�i�K���b�F �b�B�x�2�b �B�M�+�`�2���b�2�X
�>�Q�r�2�p�2�`�- �m�b�B�M�; �H���`�;�2�` �#�B�i�K���b�F�b �K���v �K���i�2�`�B���H�B�x�2 �7�2�r�2�` �p���H�m�2�b�- �`�2�b�m�H�i�B�M�; �B�M
�K�2�K�Q�`�v �m�b���;�2 �B�K�T�`�Q�p�2�K�2�M�i�b�- �b�Q �i�`���/�2�@�Q�z�b �b�?�Q�m�H�/ �#�2 �K�2���b�m�`�2�/�X

���M �2�{�+�B�2�M�i �2�t�T���M�/�@�}�H�i�2�` �a�P���* �r�Q�m�H�/ ���H�b�Q �#�`�Q���/�2�M �i�?�2 �`���M�;�2 �Q�7 ���T�T�H�B�+���i�B�Q�M�b
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�+�H�2�b�- ���M�/ �Q�i�?�2�` �i�r�Q�@�/�B�K�2�M�b�B�Q�M���H �b�+���H���` �}�2�H�/�b�X �J�Q�`�2 �;�2�M�2�`���H�H�v�- �B�i �+�Q�m�H�/ �2�M���#�H�2
�2�{�+�B�2�M�i �T�`�Q�+�2�b�b�B�M�; �Q�7 �i�?�`�2�2�@�/�B�K�2�M�b�B�Q�M���H �b�+���H���` �}�2�H�/�bf : R3 ! R �B�M ���H�;�Q�@
�`�B�i�?�K�b �b�m�+�? ���b �K���`�+�?�B�M�; �+�m�#�2�b�r�B�i�?�Q�m�i�M�2�2�/�B�M�; �i�Q �K���i�2�`�B���H�B�x�2 ���M�/ �T�`�Q�+�2�b�b
�/�m�K�K�v �p���H�m�2�b�X

�a�2�2 �.�v�F�2�M ���M�/ �w�B�2�;�H�2�` �(�3�)�- �r�?�B�+�? �/�2�b�+�`�B�#�2 �� �K���`�+�?�B�M�; �+�m�#�2�b �B�K�T�H�2�K�2�M�i���i�B�Q�M
�#���b�2�/ �Q�M �;�2�M�2�`���H�B�x�2�/ �b�i�`�2���K �+�Q�K�T���+�i�B�Q�M ���M�/ �2�t�T���M�b�B�Q�M �/�`�B�p�2�M �#�v �� �T�`�2�/�B�+���i�2
�7�m�M�+�i�B�Q�M�X

�a�2�+�Q�M�/�- �� �T�`�B�K�B�i�B�p�2 �7�Q�` �`�2�b�Q�H�p�B�M�; �i�?�2 �i�2�M�b�B�Q�M �#�2�i�r�2�2�M �H�Q���/ �#���H���M�+�B�M�; ���M�/ �2�t�@
�T�H�Q�B�i�B�M�; �H�Q�+���H�B�i�v �+�Q�m�H�/ �#�2 �/�2�p�2�H�Q�T�2�/�X �6�Q�` �`���b�i�2�`�B�x���i�B�Q�M�- �Q�M�2 �T�Q�b�b�B�#�H�2 �/�B�`�2�+�i�B�Q�M
�B�b �i�Q �2�t�T�H�Q�B�i �i�?�2 �b�Q�`�i�2�/ �b�i�`�m�+�i�m�`�2 �Q�7 �/���i�� �B�M �i�B�H�2�@�#���b�2�/ �`���b�i�2�`�B�x���i�B�Q�M �m�b�B�M�; ��
�7�Q�`�K �Q�7�U�G�I�O�G�P�V�G�F�A�T�G�F�W�E�G�A�D�[�A�K�P�F�G�Z�X �a�m�+�? �� �T�`�B�K�B�i�B�p�2 �K���v �m�b�2 �K�Q�`�2 �H�Q�r�@
�H�2�p�2�H �Q�T�i�B�K�B�x���i�B�Q�M�b ���M�/ �B�M�i�`�B�+���i�2 �b�+�?�2�/�m�H�B�M�; �i�Q ���+�?�B�2�p�2 �K�Q�`�2 �#���H���M�+�2�/ �H�Q���/
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�B�M �6�m�i�?���`�F �i�?�`�Q�m�;�? �i�B�H�2 �b�B�x�2�b ���M�/�f�Q�` �+�?�m�M�F�B�M�;�X �A�i �B�b �m�M�+�H�2���` �r�?�2�i�?�2�` �B�i �+�Q�m�H�/
�#�2 �#�m�B�H�i �Q�M �i�Q�T �Q�7 �2�t�B�b�i�B�M�; �T�`�B�K�B�i�B�p�2�b�X �A�i �B�b ���H�b�Q �m�M�+�H�2���` �?�Q�r �i�Q �/�2�p�2�H�Q�T �B�i
�;�2�M�2�`�B�+���H�H�v�- ���b �i�?�2 �i�B�H�2 �b�B�x�2 ���M�/ �H�Q���/ �/�B�b�i�`�B�#�m�i�B�Q�M �/�2�T�2�M�/ �Q�M �i�?�2 �T�`�Q�#�H�2�K ���M�/
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�h�?�B�b �i�?�2�b�B�b �?���b �2�t�T�H�Q�`�2�/ �?�Q�r �i�Q �T�2�`�7�Q�`�K �S�B�M�2�/�� �`���b�i�2�`�B�x���i�B�Q�M �m�b�B�M�; �� �/���i���@
�T���`���H�H�2�H �?�B�2�`���`�+�?�B�+���H �i�B�H�B�M�; ���H�;�Q�`�B�i�?�K �#���b�2�/ �Q�M�G�Z�R�C�P�F�A�O�C�U�M�G�F�- ���M�/ �B�K�T�H�2�@
�K�2�M�i�2�/ �#�Q�i�? �b�Q�`�i�@�H���b�i�- �b�Q�`�i�@�K�B�/�/�H�2 �S�B�M�2�/���@�b�i�v�H�2 �`�2�M�/�2�`�B�M�; ���`�+�?�B�i�2�+�i�m�`�2�b ���M�/
�� �?�v�#�`�B�/ �i�?�2�`�2�Q�7�- �r�B�i�? �i�?�2 �;�Q���H �Q�7 �2�p���H�m���i�B�M�; �i�?�2 �b�m�B�i���#�B�H�B�i�v �Q�7 �6�m�i�?���`�F ���b ��
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���M �2�t�T���M�/�@�}�H�i�2�` �B�K�T�H�2�K�2�M�i���i�B�Q�M�-�G�Z�R�C�P�F�A�O�C�U�M�G�F�- �?���b �#�2�2�M �/�2�p�2�H�Q�T�2�/ �i�Q �T�2�`�@
�7�Q�`�K �S�B�M�2�/���@�b�i�v�H�2 �`���b�i�2�`�B�x���i�B�Q�M�X �h�?�2 �+�m�`�`�2�M�i �B�K�T�H�2�K�2�M�i���i�B�Q�M �`�2�H�B�2�b �Q�M �#�B�i�@
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�i�?�2 �r�2�H�H�@�F�M�Q�r�M �K���`�+�?�B�M�; �+�m�#�2�b ���H�;�Q�`�B�i�?�K�X
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�� ���T�T�2�M�/�B�t �@ �a�Q�m�`�+�2 �+�Q�/�2

�h�?�2 �+�Q�/�2 �B�b �T�`�Q�p�B�/�2�/ ���b �i�r�Q �;�B�i�?�m�# �`�2�T�Q�b�B�i�Q�`�B�2�b�- �Q�M�2 �7�Q�`�G�Z�R�C�P�F�A�O�C�U�M�G�F���M�/
�Q�M�2 �7�Q�`�H�W�V�J�T�C�U�V�- �i�?�2 �H�B�#�`���`�v �B�K�T�H�2�K�2�M�i�2�/ �B�M �i�?�B�b �i�?�2�b�B�b�X
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�Ç �H�W�V�J�C�T�M�+�Q�K�T���i�B�#�H�2 �r�B�i�? �p�2�`�b�B�Q�M������������

�Ç �N�K�D�U�F�N�����F�G�X�U�7�Q�` �i�?�2 �2�t���K�T�H�2�b�V
�Ç �N�K�D�U�F�N�����V�V�H���F�G�X�U�7�Q�` �i�?�2 �2�t���K�T�H�2�b�V

�h�Q �#�m�B�H�/�H�W�V�J�C�T�M�- �b�2�i �m�T�I�J�E���M�/�E�C�D�C�N�- ���M�/ �T�`�Q�+�2�2�/ ���b �7�Q�H�H�Q�r�b�,

�I�K�V �E�N�Q�P�G �J�V�V�R�U�������I�K�V�J�W�D���E�Q�O���F�K�M�W���F�M���H�W�V�J�C�T�M

�E�F �H�W�V�J�C�T�M

�O�C�M�G �E�Q�P�H�K�I�W�T�G

�O�C�M�G �K�P�U�V�C�N�N

�h�?�2 �+�Q�/�2 �7�Q�`�G�Z�R�C�P�F�A�O�C�U�M�G�F�+���M �#�2 �7�Q�m�M�/ �B�M�J�V�V�R�U�������I�K�V�J�W�D���E�Q�O���C�D�Z�J��

�G�Z�R�C�P�F�A�O�C�U�M�G�F�U�/�2�H�B�p�2�`�2�/ �+�Q�K�K�B�i�,�y�3�N�9�#�/���V�X �h�?�2 �+�Q�/�2 �7�Q�`�H�W�V�J�T�C�U�V�+���M �#�2
�7�Q�m�M�/ �B�M�J�V�V�R�U�������I�K�V�J�W�D���E�Q�O���C�D�Z�J���H�W�V�J�T�C�U�V�U�/�2�H�B�p�2�`�2�/ �+�Q�K�K�B�i�,�R�R�2�y�2�7�2�V�X

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

�I�K�V �E�N�Q�P�G �J�V�V�R�U�������I�K�V�J�W�D���E�Q�O���C�D�Z�J���H�W�V�J�T�C�U�V �����F�G�R�V�J����

�E�F �H�W�V�J�T�C�U�V

�H�W�V�J�C�T�M �R�M�I �U�[�P�E

�E�F �G�Z�C�O�R�N�G�U

�H�W�V�J�C�T�M �R�M�I �U�[�P�E

�E�F ���0�7�/���G�Z�C�O�R�N�G� 

�O�C�M�G

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

�I�K�V �E�N�Q�P�G �J�V�V�R�U�������I�K�V�J�W�D���E�Q�O���C�D�Z�J���H�W�V�J�T�C�U�V �����F�G�R�V�J����

�E�F �H�W�V�J�T�C�U�V

�H�W�V�J�C�T�M �R�M�I �U�[�P�E

�E�F �D�G�P�E�J�O�C�T�M�U�����C���R�C�T�V�K�E�W�N�C�T���D�G�P�E�J�O�C�T�M� 

�� �G�F�K�V �V�J�G �/�C�M�G�H�K�N�G �V�Q �R�Q�K�P�V �V�Q �V�J�G �E�Q�T�T�G�E�V �G�P�X�K�T�Q�P�O�G�P�V �X�C�T�K�C�D�N�G�U

�� �C�P�F �F�G�U�K�T�G�F �H�W�V�J�C�T�M �D�C�E�M�G�P�F

�O�C�M�G �D�W�K�N�F

�O�C�M�G �T�W�P
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�"�X�R �_�2�M�/�2�`�B�M�; �r�B�i�? �`���b�i�2�`�B�x���i�B�Q�M

�a�Q �7���`�- �Q�M�H�v �`���b�i�2�`�B�x���i�B�Q�M �B�M �k�. �?���p�2 �#�2�2�M �+�Q�M�b�B�/�2�`�2�/ �B�M �a�2�+�i�B�Q�M�k�X�R�X �A�M
�+�Q�K�T�m�i�2�` �;�`���T�?�B�+�b�- �i�?�2 �;�Q���H �B�b �i�Q �b�B�K�m�H���i�2 �?�Q�r �H�B�;�?�i �B�M�i�2�`���+�i�b �r�B�i�? �Q�#�D�2�+�i�b
���M�/ �?�Q�r �i�?�Q�b�2 �B�M�i�2�`���+�i�B�Q�M�b ���`�2 �T�2�`�+�2�B�p�2�/ �#�v �i�?�2 �2�v�2 �Q�` �� �+���K�2�`���X

�h�r�Q �b�i���M�/���`�/ ���T�T�`�Q���+�?�2�b �7�Q�` �/�Q�B�M�; �i�?�B�b ���`�2 �`���v �i�`���+�B�M�; ���M�/ �`���b�i�2�`�B�x���i�B�Q�M�X

�Ç �_���v �i� �̀��+�B�M�;�b�B�K�m�H���i�2�b �i�?�2 �T���i�? �Q�7 �H�B�;�?�i �#�v �+���b�i�B�M�; �`���v�b �7�`�Q�K �i�?�2 �2�v�2
�Q�` �+���K�2�`�� �B�M�i�Q �� �Q�#�D�2�+�i�b �B�M �j�. �b�T���+�2 ���M�/ �`�2�+�m�`�b�B�p�2�H�v �7�Q�H�H�Q�r�B�M�; �i�?�2�B�`
�B�M�i�2�`���+�i�B�Q�M�b �r�B�i�? �b�m�`�7���+�2�b�- �B�M�+�H�m�/�B�M�; �`�2�~�2�+�i�B�Q�M ���M�/ �`�2�7�`���+�i�B�Q�M�X

�h�?�B�b �+�Q�M�i�B�M�m�2�b �m�M�i�B�H �� �i�2�`�K�B�M���i�B�Q�M �+�Q�M�/�B�i�B�Q�M �B�b �`�2���+�?�2�/ �b�m�+�? ���b �?�B�i�i�B�M�;
�� �H�B�;�?�i �b�Q�m�`�+�2 �Q�` �2�t�+�2�2�/�B�M�; �� �`�2�+�m�`�b�B�Q�M �H�B�K�B�i�X

�Ç �_���b�i�2�`�B�x���i�B�Q�M�B�M�b�i�2���/ �/�2�i�2�`�K�B�M�2�b �p�B�b�B�#�B�H�B�i�v �#�v ���b�F�B�M�; �r�?�B�+�? �;�2�Q�K�2�i�`�v
�+�Q�p�2�`�b �2���+�? �T�B�t�2�H �r�?�2�M �T�`�Q�D�2�+�i�2�/ �Q�M�i�Q �i�?�2 �b�+�`�2�2�M�X �A�i �r�Q�`�F�b �#�v �T�`�Q�D�2�+�i�@
�B�M�; �j�. �Q�#�D�2�+�i�b �B�M�i�Q �k�. �b�+�`�2�2�M �b�T���+�2 ���M�/ �}�H�H�B�M�; �B�M �i�?�2 �T�B�t�2�H�b �i�?�2�v �+�Q�p�2�`�X

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

�"�X�R�X�R �S�`�Q�D�2�+�i�B�Q�M

�A�M �i�?�2 �+�Q�M�i�2�t�i �Q�7 �j�. �`�2�M�/�2�`�B�M�;�- ���T� �̀Q�D�2�+�i�B�Q�M�7�m�M�+�i�B�Q�M �B�b �� �7�m�M�+�i�B�Q�M �i�?���i �K���T�b
�j�. �+�Q�Q�`�/�B�M���i�2�b(x; y; z) 2 R3 �7�`�Q�K �r�Q�`�H�/ �b�T���+�2 �i�Q �k�. �+�Q�Q�`�/�B�M���i�2�b(x; y) 2 R2

�B�M �b�+�`�2�2�M �b�T���+�2�X

�h�?�2�`�2 ���`�2 �i�r�Q �T�`�B�K���`�v �K�2�i�?�Q�/�b �7�Q�` �T�`�Q�D�2�+�i�B�Q�M�, �Q�`�i�?�Q�;�`���T�?�B�+ ���M�/ �T�2�`�b�T�2�+�i�B�p�2
�T�`�Q�D�2�+�i�B�Q�M�X

�h�?�2 �7�Q�`�K�2�` �b�B�K�T�H�v �B�;�M�Q�`�2�b �i�?�2 �2�z�2�+�i �Q�7Z �@�/�B�K�2�M�b�B�Q�M �Q�MX ���M�/Y �c �B�i �B�b�M�ö�i
�p�2�`�v �`�2���H�B�b�i�B�+ �Q�p�2�` �H�Q�M�;Z �@�/�B�b�i���M�+�2�b�X

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