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(a)

charges repartition of Na11(V2)91O5
22 and a mixed valency

on the vanadium atom. Later on, quantum chemical
calculations11 showed that the vanadium-apical oxygen
(V– Oap) bond is in fact a multiple strongly covalent bond
with a small degree of polarization ~about 1/2ē). The system
should then be seen as (VwOap)

21or 31 molecules on an
oxygen O22 square lattice. A modification of the charge rep-
artition in the average (VOap)

2.51 group, from V4.51Oap
22 to

V31Oap
0.52 is considerable and one can expect that it strongly

affects the potential felt by the magnetic orbitals. Indeed the
electrostatic potential ~computed by the Ewald summation
procedure! felt by the atoms supporting the active orbital
goes from Pot(V)51.735 a.u. and Pot(Obr)521.103 a.u.
~where Obr refers to the oxygen atom bridging the two vana-
dium atoms on the rungs! when formal charges are used to
Pot(V)51.242 a.u. and Pot(Obr)520.930 a.u. when the po-
larity of the vanadium-apical oxygen bond has been cor-
rected. One notices immediately that the difference of the
electrostatic potential felt by the V and Obr is increased by
more than 30% when formal charges are used and thus that
the energy difference between the Vdxy orbital and the Obrpy
orbital should be strongly affected.

Figure 2 reports the projected densities of states on the
rung active orbitals as computed at the Hartree–Fock level
from a periodic calculation, and from three fragment calcu-
lations with different embeddings: without embedding ~iso-
lated fragment!, with an embedding using the formal charges
Madelung potential, and with an embedding using the

charges corrected to take into account the covalency of the
VwOap bond. The rung fragment has been chosen as includ-
ing the VOV rung and the set of first neighbors atoms ~see
Fig. 3!. One sees immediately that the isolated fragment
DOS are very different from the periodic DOS, emphasizing,
if necessary, the crucial importance of the embedding. In-
deed, in the isolated fragment, even the Fermi level
orbitals—highest occupied molecular orbital ~HOMO! and
lowest unoccupied molecular orbital ~LUMO!—are not the
correct ones, i.e., the bonding, antibonding combinations of

FIG. 1. Schematic structure of a8NaV2O5 , ~a! along the (a ,c) plane and
~b! along the (a ,b) plane. The oxygen atoms are denoted by open circles,
the vanadium atoms by filled circles, and the sodium atoms by dots.

FIG. 2. Projected DOS on the magnetic atomic orbitals of the vanadium
atoms and the bridging oxygen atom in the rung geometry. From top to
bottom: periodic crystal HF calculation, isolated fragment, embedded frag-
ment with formal charges, and embedded fragment with the correct polarity
of the VwOap bond. The dotted vertical line displays the Fermi level.
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the vanadium dxy orbitals. The fragment, embedded with the
formal charges Madelung potential, yields a reasonable rep-
resentation of the occupied orbitals, the HOMO is correctly
of vanadium dxy nature and the bridging oxygen py orbital is
at the correct energy difference. However, the unoccupied
part of the spectrum is much more troublesome, in particular
the contribution to the virtual orbitals of the vanadium dxy
orbitals is totally unrealistic. We will see in Table I how this
point can affect the local spectroscopy of the system and in
particular the local-singlet local-triplet energy difference as-
sociated with the superexchange coupling. Finally the em-
bedding where the polarity of the VwOap bond is set to a
correct value yields reasonable accuracy of the DOS for both
the occupied and unoccupied parts of the spectrum.

Table I displays the results for the local-singlet local-
triplet excitation energy (J) and the first local doublet–
doublet excitation energy (2t) of the rung fragment, support-
ing, respectively, four and three magnetic electrons on three
magnetic orbitals. One sees immediately the crucial role
played by the embedding, especially on the effective mag-
netic exchange integral. Indeed the singlet–triplet excitation
energy is increased by more than 70% when formal charges
are used.

B. The influence of geometrical details:
The incommensurate Sr14Cu24O41

In the light of the previous example one may wonder
how much the details of the Madelung part in the embedding
can influence the computed local excitations. This point is of
particular importance for the incommensurate systems com-

posed of several electronically quasi-independent subsystems
with incommensurate periodicity. Indeed, it is of crucial im-
portance to know up to which point the incommensurability
influences the periodicity of the local effective interactions
within one of the subsystems. In other words, what is the
amplitude of the magnetic exchange, hopping, etc. modula-
tion in one subsystem due to the electrostatic influence of the
other subsystem. An interesting candidate to study this prob-
lem is the superconducing ladder-chain copper–oxide family
Sr142xCaxCu24O41 . Indeed, these compounds are constituted
of alternate layers of weakly-coupled doped spin-ladders and
weakly-coupled doped spin-chains ~see Fig. 4!. We will use
for this study the totally saturated x50 compound in an ideal
geometry where the modulation of the chains ~resp. ladders!
geometry around their average structure has been ignored. In
this ideal system the two isolated subsystems are perfectly
periodical and the modulation of the local excitations ener-
gies along the chain ~resp. the ladder! can only be attributed
to the nonperiodicity of the electrostatic influence of the
other subsystem.

The incommensurability of such a system does not allow
us to run benchmark periodic calculations in order to check
the validity of our embedding. However in the copper ox-
ides, the oxidation numbers of the different atoms ~Cu, O as
well as alkaline-earth elements! do not seem to raise much
controversy. Indeed, both the chemical analysis and the ab
initio calculations on similar systems such as the chain sys-
tem Sr2CuO3 ,21 the ladder systems SrCu2O3 ,22 or even the
perovskites superconducting parent compounds such as the
HgBa2CunO2n121d family,10 yield Cu21 and O22 oxidation
states, which we will assume for the present system.

Figure 5 shows the modulation of the local singlet–
triplet energy difference @computed at the complete active
space self-consistent field ~CASSCF! level# on the chain sub-
system fragments as a function of their reference unit cell
along the chain subsystem. The CAS space includes either
only the copper magnetic dx22y2 orbitals ~the x and y axes
corresponding to a and c crystallographic axes in Fig. 4! or
as well the orbitals of the bridging oxygen atoms—
supporting the through-bridge, superexchange mechanism.

FIG. 3. Crystal fragment used for the calculations of the rung parameters,
along the (a ,b) and (a ,c) planes. The open circles represent the oxygen
atoms and the filled circles the vanadium atoms.

TABLE I. Local excitations energies on the rungs of the a8NaV2O5 com-
pound as a function of the embedding Madelung potential. J singlet–triplet
excitation energy of the embedded (VO)2

41(O22)7 fragment, 2t first
doublet–doublet excitation energy of the embedded (VO)2

51(O22)7 frag-
ment.

Charge repartition
in the Madelung potential J ~meV! 2t ~meV!

Na11 (V4.51)2 (Oap
22)2 (O22)3 2510 21162

Na11 (V31)2 (Oap
0.52)2 (O22)3 2294 21076

FIG. 4. Schematic structure of the incommensurate Sr14Cu24O41 compound
along the (a ,c) and (b ,c) planes. Note that the ladder and chain planes have
been superposed in the (a ,c) view.
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As for the vanadium oxide the embedded fragments have
been chosen such as to include two nearest neighbors mag-
netic sites ~here the copper atoms!, the bridging atoms ~here
one oxygen atom on the ladders and two oxygen atoms on
the chains! and the first neighbor atoms to the previously
cited ones. The ladder and chain fragments are Cu2O7 and
Cu2O6 , respectively. Unlike the change in the polarization of
the VwOap bond in a8NaV2O5 , the modification of the
Madelung field resulting from the relative shift between the
ladders and the chains positions induces a very small ~negli-
gible! effect on the local excitation energies. Indeed, the
maximal relative variation of the singlet–triplet energy dif-
ference is smaller than 1.5% along the chain, and negligible
along the ladders ~not shown!. This point can be easily un-
derstood by looking at the Madelung potential felt by the
different copper atoms along the chain or the ladder. Indeed,
the potential modulation is reported in Table II. One sees
immediately, that the Madelung potential variation induced
by the other subsystem is very small, being of the order of
1024 a.u. along the chains and of 1025 a.u. along the lad-
ders. However, it should be noticed that the relative variation
of the spectroscopic parameters, such as the effective mag-
netic exchange, is two orders of magnitude larger than the
relative variation of the Madelung potential, pointing out the
extreme sensitivity of these local excitation energies to the
electrostatic potential.

C. The influence of anions TIPs: The Pt2I„dta…4

Finally we will analyze the importance of the short-
range effects, as modeled by the TIPs, on local excitations.
These effects, excluding the fragment electrons from the
space supposed to be occupied by the electrons of the rest of
the crystal, are much more important for cations than for
anions. Indeed, while the positive charges of the former have

a tendency to attract the fragment electrons, the negative
charges of the latter already repulse them. Therefore, we will
not discuss the cations case for which it is commonly admit-
ted that these short range exclusion effects are crucial, and
we will rather analyze the effects due to anions, more subject
to controversy.

For this purpose we have chosen the Pt2I(dta)4
compound23 since the influence of the large I2 ion, first
neighbor of the Pt31 magnetic centers, can be expected to be
rather important. The Pt2I(dta)4 system is a quasi-
unidimensional system built from the alternation of platinum
dimers and iodine anions. The coordination spheres of the Pt
atoms are completed by four m-bridging dithioacetate ~dta!
ligands ~see Fig. 6!. The iodine anion is located at the mid-
center position between two Pt2 dimers. Its distance to the
closest platinum atom is only 2.98 Å, while the sum of its
ionic radius ~2.16 Å! and the ionic radius of the Pt21 cation

TABLE II. Electrostatic potential in atomic units for the copper atoms along
a chain and one side of a ladder. The incommensurate structure have been
approached by the usual 10: 7 commensurate one in the chain/ladder
direction. The 10 chain cells, 7 ladder cells mismatch is of 0.145 Å out of
27.45 Å.

Chains Ladder rungs

Position ~a.u.! Potential ~a.u.! Position ~a.u.! Potential ~a.u.!

0.7215601 1.9155856 1.8537347 1.81953871
5.9126401 1.9155567 9.2697116 1.81952754

11.1037201 1.9156425 16.6856884 1.81952495
16.2948001 1.9155681 24.1016653 1.81954098
21.4858801 1.9155959 31.5171231 1.81951733
26.6769601 1.9155856 38.9331000 1.81952982
31.8680401 1.9155567 46.3490769 1.81951839
37.0591201 1.9156425
42.2502001 1.9155681
47.4412801 1.9155959

FIG. 5. Effective magnetic exchange integrals between chain nearest neigh-
bor copper atoms, computed at the CASSCF level. Circles: the CAS only
contains the magnetic copper dx22y2 orbitals, stars: the CAS contains in
addition the two bridging p oxygen orbitals. The shift between the chain and
ladder unit cells reference point corresponds to 7n/102Int@n7/10# , where n
is the present graph abscissa.

FIG. 6. Pt2I(dta)4 crystal structure. The large empty circles are the Pt atoms,
the large dark gray circles are the I atoms, the middle size light gray atoms
are the S atoms, the small black circles are the C atoms, and the tiny black
circles are the H atoms.
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/ �¥��������­�� ��� Ë.9 �����+���21I���£�r� �������3���j� �¨�+�u�-���+�§�-���¦�6�§�+���$� ���©�B� �51��������¨�����21 ���J���§���F���21I�����+�]� 1B)5��1 �u���6��1½�	����l�`��1½���
�r� �210q�������151 ��ÙY�21I� � � �����{����ÙzÙY�§����� �¡�������F�6�����"�	�´������� 1I���6���v�21i�51´���F��1`�,����1¯�F­ ������qF�
­��6�21i�51�����+�����`�6������1 ���[� ������1��21I�����+���6�|���	�¢� �������3��� �.� �$1�� ���{� �F�?1���1�� �%� �T�51��	��� y �E
F�:��1.���|���%���+��� 1 �u�	�21I�����j�6�+�A�u��� ��­��+��F­����210���,�N�����������%���+��� 1I���+�,q����6��� ���T����Ð �Y� 1s���3���,q`�F�6�To*���T�¢� �����������,���+�����(Û6���51¤�����sÙY�F��1 �N�:��� �����3ÙY�21I�,o*�������1��e�6�	���`�E�	�¤���F���21I�����+�3�+���,�<�����`�l��������o*���j�21
�51¥���F��1`�,�XÙ¡�F�6�W�������+�����`�6������1 �u�����+�l���¦��� y �e��ÙY���`�l�:��1I���¦�����$�-o*����¢� �������������+�l�"����qI�$�����[� �F� � �6�F�:��o�� �W�r� ��1§�:�w{����������51 �j�u���������,���j�u���6�������,�����6��ÙY�21I�:���6���,�U�	�r� �210q�������151 ��ÙY�21I� ��3��1 �F���3ÙT� 1I�+�h1���� �£�lq`��1 �Y������­ ���"�41���ÙY�u�-� �0���F�Q­��F�������2� �£�¢� ��141*� �6�����6��1Ì���+�1ÙY��ÙT� 1I���1Ù$���D�������F�$���6���+�1����6�G�����6�%���6�z�����6�6�6�����Y�������j����1 �l�������6���T�¢� �21��l�3Ù¦­��6�1���¡��� ����
F�,� �4Ü �u�����£��141*� �6�����6��1s���+��ÙY��ÙY�21I�:���+�l�����+�F���$�����T� ����¢� �������6�6����������1½���
��� ����
F�,�[� �������6���6�6�+�|����1I�	�6�+�|q��F���3���:�¦����1I�	�:���$�l��151 �F­����,�g�B� �51p���F��1I�`����q*� �{���0���l��o*��� ��Ü �u�����ÙY�u�-� �0���	������ÙY�u���B� �`­���� 1��6�T�51 �T����10qF�+�-
`�21 ���[� ������1��21I�����+���6�$�	�s���F��� 1`�����+������1 �l�&o*���z���+�Tq������6�����6��1 �W�l� �����$���6�+��	�p�������21I���6��� �aÜ ���l���JÙY�u�����	���{���+�����,�<���{�6�+�¦����1.���D������1 �$���§�u��10qF����
F� 1 �u�1���§�6�¤�l��Ù`ÙY�p�������+�u���£���¦���21.�ñ����1 ��2���l���3ÙY������o*����ÙY�21I�UqF�+�����$�zq����6�����T�	�����F��� 1`�����+�8�u�����[�����v�6�j�u���6�l���F���61�[41�� �\� 1G�F­������ 1I�U[41 ���6��ÙY� 1`�E���+�Uq����6��� ������ y �Q�����,�u�$�l�,���	�£�������21I���6�����������F�51£�21��l�3Ù¦­��6�E���A��� ����
F�v�����$�����%q`��ÙY�21I�K���u����� � Z 1{� �¨�u�+�*�51£� 1 ����Ù¦­ ���E���W��� �F�-
`��l�`��1`�&�51¡�:�l�F��1$���e�r� �F�������U��� � �����6�%� ���,�����6��ÙY�21I�:���6���,�����+�-ÙY���+�B� �`­���� 1��6���51��e� ���,�u�$�l�6��1z���e�r� �`�������U�	�zÙY���6�6�%q`�F���+��u���51{�:�l�F��1������¢� �F�������T���j�[�����6�%� ���,�]���3�����D�v�u���l���A� ���,�u�$�l�6��1J�`o*������o*���+�FÙY�6�������Âq`�F����� �0� 1§���3���^1��������Uo*���?1 ��� �1�� �lqF��1��¦� �`�Y�������:�������z�s�F�����%ÙY�$�l�+�T�$�s)5�F��ÙY�p���G�r� � 10qI�6����151��3ÙY�21I�+�©�u�1o*�����u�3�	�0�0���|��1I�T�����w{������:�	�����G�����F�$���6����1)5�`�-ÙY�£� �F���F���6���6��� �����3����o*�������
�u�����+�[� ���`���`�l������151����$�j���	�'�����:�(Ù y �����,�����JÙ¡���6�6��� �¹Í 1 �{�F������ÙT�$�������6��1I���§�6�)5�F��ÙY�,���j���+�|�210q��6����151���ÙY� 1`�:�|���������:�����e�u�+�l�:����1���ÙY�21I�v�(ÙY���6�6�F�����©�51G���3�
�6�[���F�6�����¢�	Ù¡�F�6�U���3q���1I�v�6�$q��D���+���l������u��1*q`����
F� 1 �u�W�F­����210���F�	�41������+���6�[�F�����%ÙY�$�������6��1
� ���:�����Uo�� ����o�� �[���3��)������6��� �

�)�5µ ��¤�¥ ¡N�D¥  `��«
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7 �F¹��¡�lqF��1��Tº��u{l»�ÙY��1I�����G�¢� �%ÙY���F������1 �u�Gº��+�£� �¨�u���¡º����¢� �210q�������141���ÙY�21I�,�t���£�21¯� �������$�u¹ ���6���¡º�¹´������� 1I���6������6�+�u�����`�l��������oI¹��`� ���F¹��A�r� ����¹ º��YºB� ¹51r)5�:��¼�ÙY�21I�Wº��Y�u��ÙT���`���¦�����$���:���6����1�½¨¾W��1 �W���Y���`�NºB� ¹51s����ÙY���`���|ÙY��º�¹��6�	�`¹�u��ÙT���`�������A�¢� � �¨�u�eº����r� � 1*q��6����151��3ÙT� 1I�|�����:�	ºB� ��¹�����1I�����6¹ ���%ÙY���F������1`�UoI¹�� ���J1�� �u¿��$�����W� ��¹ �vº��A���D���+���;o`¹ �%q����6�21I�:��½Z 1'� �¨�u�+�B��1¤����¹��[�:���$�l��151 �F­����3ÙY�21I�A��¹������`������oI¹��Y���T���F��� 1`�����+�K�l�+���{�21s¼F�:��1 º��T� �F�l�����	���,�l����1 ����­ ���Tº��¡�u�u�����º��%���+��� 1 �u�$��������1jº��+�t�l�����,��½ ï �I�¢� ��1¦����1 ���$º y ���K� �F�8�u¿��3ÙT� ���Qº���¹�¿�À5�:��¼�ÙY� 1`�:�8ºB� ¹51��|�l�`¹ �2�0�l����¹ �<��¹����Kº�¹¦�u��ÙY���I�l�`�+º��1 ����¹����|�$º�� 1`����oI¹��`�(Ù¡���$���l����¹ �+�K»[º��,�©���I�l�����6��1��Kº��%���+��� 1`���+�+�����,�aq������6�����6��1 �©º�¹¡�������21I���6�����l¹��K���+�Kº���¹�¿jÀ5�:��¼�ÙY�21I����l�+����1I�Yº��%�¨�����21I���,��½KÁ_�U�¯�)º���1 �nÙ¡�F�61I��� 1 ��1I�£º��+¹�¿®��ÙT�����:�����DÀ.�+�K������ÙY� y ����ÙY�21I�¡����������º�¹��6���G�u�`�����+�u����ÙY� 1`�¡�6�+�q������6�����6��1 �Tº�¹®�������21I���6���e��¹��Y¹51°À5���F¼�ÙY�21I�:�¦���¡º���¹�¿�� y ÙY��ÙY�21I�¡����������º�¹��6���
�u�F�����+�<����ÙY�21I�T���,�Tº����¨�����21 ���+�zoI¹�����+¹�qF� 1I�v�F��� �F���wÛ6�����A�21I�����[º���¹�¿£À5���F¼�ÙY�21I�:�vº���ÙYÂ�ÙY�w1 ����¹����[���D��¹��+�N»Tº��+�����`���D������1 �eº��%���+��� 1I���+�+½Ã �"ÙY����Ä���º��©o`¹ �<1��`¹ �8�lq`��1 ��º���qF�+���`�������Q� ���,�u�+º���ÙzÙY�21I�D1��]���+¹��t���F�3Âu�����K¹������6�$�l�+�Q���F¹��3���:�������+�8�6�Q������� 1I���6������6�+�u�����`�l��������oI¹��Aº��+������ÙY���I�l�,�+ÙY��º�¹��6�+�|�`¹§�u��ÙY���I�l�����,������¹��$��o`¹8� �+���6�W�,����­ �`�l�+�A��¹��|�¢� ¹����6�6�6����������1
º��,�|�����`�����������+�º��v�2�0ÙY�u�����6��º��|���:��1 ���6�����6��1�½ Ã � ��1 �������l��º����6������10qF�+��¼`�21 ���Qº��v�$�W����ÙzÙY�vº������+�u���`�������,�l� 1I������º���1 �t�6�����+�<������1)83½ m ����,�����¦� �F�A����1I�����`q��F�6�F­��6�F½ 7 �F¹��W� ���,�l� 1`����1 �Aº���1 �	º ��1 �A�u���l���Y� �F�l�����	¹51��zÙY�u��Ä���º��T�����+�u�%[XoI¹��Yº�¹s���:��������ÙY� 1`�º�¹G���F��� 1`�����+��º���1��v���[�+�F�vº��,�v�u��ÙY���`���+��ÙY��º�¹��6�+���`¹G����ÙY���`���D���+�+��o`¹ ����� ����� ¹����[��¹��N���u�l���[��1 �F�%�����F½¾W��1 �����[�+�F�vº��,��ÙY�����+���$��¹�¿{����ÙY���`���D���+�+�I�$�Y������¹��<��¹ ��������¹��N���[º��%q��$�l�+���21Gº���¹�¿G�l�`¹ �2�0�-����� y ÙY�+�+½ 7 �F¹ �:1 �F¹ ��61I�������+���l�+����1 �¦º���1 �T¹51¯�����3ÙY���+�	����ÙY� �¡»s�6�s����������º�¹ �<������1®º��,�zq��F���$��������1 �Tº�¹°�������21I���6���v�+���,�<�����I���:������oI¹��§��¹���¢� ¹51��jº��¦�u�,�e�l�`¹ �2�0�l����¹ �<��¹����+�+½ 7 �F¹ �e�����,�l� 1I��������1��v»Y�6�`[41¥º��j�u�u�����¦���+�u���6��1�� ���,�v�����+���F¹����6��1��v�l¹�� �����3ÙY�21I���F�����+�»)�������F�����+�£�w[41Åº�������� ����º�¹��6���
�6��������� 1I���6���N��¹��£�6�+�£º���¹�¿´�l�`¹ �u�_�l����¹ �<��¹����,�Y»)�6�'À5�`�6�+½ Ü �+���e�+�l�91��F���(ÙzÙY�21I�1��+���+�����F�����T���`����oI¹��	�r� ��1)�l�`¹�Ä �������Y����¹ º��6���¦���,���61I���+���`�<������1 �A�21I�����Y���,�jº���¹�¿s�l�`¹ �2�0�-����� y ÙY�+�+�¨���YÀ5�:��¼�ÙT� 1I�A������1I����6�F�:���u��ÙY���`���A»Y�$�	À5�F�$�vºB� ������ÙY�+�vº��,�vº���¹�¿G�l�`¹ �2�0�-����� y ÙY�+�+½¾W��1 ���u�,�t����ÙY���`���+�t�����������21I���6���������+���21I���|º���1 �����A�������`���r��º��+�&ÙY��º�¹��$��������1 �t�61 ����ÙzÙY�21 ��¹��:��­��6�+�+½ Ü �+�!ÙY��º�¹	��6�����6��1 �3����¹�q`�21I�©�lq`�F�6�3º��+¹�¿¦�`���6¼F��1��+�8��Ä0���l��oI¹��+�+½ Ã �e� ���3ÙT� y ���|�+�l�t�$�N� ���,�l� 1 �u�|ºB� ¹41T�F¹������]���F¹ �2�_�2���l� y ÙY�]����1���oI¹��º���1I�K�$�[����������º��$�u�����e�,���]�61 ����ÙY� �����6­����`�F�$�j���+�u��1 º��v�,���Q�$�������+���21 ���e�l¹ �Q�6�+�Qº���¹�¿¡�l�`¹ �2�0�-����� y ÙY�+��º��EÙT��º�¹ �6�����6��1 ��61��u��ÙzÙY�21��l¹��:��­ ���,��½ 7 �`¹ �w1��F¹����61I���+���,����������1��Nº���1 �Yº���1 ��¹41s������ÙY�6���A���3ÙY� �[��¹)�2���l� y ÙT�¡����1 ���6º������	º���1 �[���������¹��<��¹ ����ÙY�w�F� 151��F�R1��`¹ ���u��¹ º��6������1 ��� 1 ��¹��D���[�¢� ��1Q� ¹�� 1 �u�jº��,�vº��$�����F�����6��1 �v�l����¹ �<��¹��:���6�+�+½� �F�[�6�G��¹������F�D1��F¹ �e1��F¹ ����1I���+���,����������1 �W���6¹ �[�����+���6����ÙY� 1`�j»
�$�
À.�(ÙY���6�6�Yº��£�u��ÙY���`���+�gÝ�Æ ��Ç �¨È Ñ�Ð È ÑBÉ�Ê Ç � Ç�� �
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����1 �F¹ �N¹����6���$��������1 �W»¡���������	º�� ��¿��3ÙY�����	�6�§������¹��<��¹ ���¦º�¹s�u��ÙY���I�l�j� ¹��TË Â¤Ì â`Í ½ Ã �{º��3Ù¡���:�:Ä��goI¹��"1��`¹ �Aº���q`� ��6�F� ����1 �|�+�l�v�������21 º ��1I�]���F¹��e»¦À.�����e�������6�$����­ ���A»	ºB� ��¹������+���u��ÙT���`���+�FÙY��º�¹��6�+���F¹§���+���6��º���o`¹ �+�+½ Z ���6�w1��A�����:������ ���6�F���¢�����F�v��� �����$���F­��6��º ��1 ���6�j���`�vº��+�UoI¹ �`�l�%�0�����$�l����¹�¿¨���+���,���u��ÙzÙY�w1��F¹�������q`��������1 �����+���6�[��� ����� ¹����j��¹��v�r� ¹����6���%�����������1�º��j�$�¡������¹ �u��¹�����ÙY�w�F�2141��F�����N�u�,�e�u��ÙT���`���+�e�21��l��1I�Nº������F¹���q�¹ �+½�Á_���+�l�N��¹���������ÙT���F������1I�Nº���1��������,�.oI¹��1 �F¹ �N1��[�����+���21I���+����1 ���6���YoI¹�� ¹51��¦�F���������:Ä �,ÙY����Ä���º��`���`¼F��o`¹ �jº�¹G���:�������3ÙT� 1I�Nº�¹����F��� 1`�����+�3º���1 �v�6�+�e����ÙY���`���+���1 ����ÙzÙY�21 ��¹��:��­��6�+�+������1 �l��oI¹�� ¹51��[��1����������Wº��A���+�v�+���:�F�<�������6�l����oI¹��+�Q� �������$�u¹ ��� y ���+�+½ Ã � ��1Q� ¹ �21 ����º�¹§�������21I���6������¹���$�£�l����¹ �<��¹����[���6�+�<������1���o`¹ �jº��+�W�u�+�N�u��ÙY���`���+�v���W���+�e����1 ���3oI¹�� 1 �u�,�e�l¹ �e���,�e�����F� ���6�u���+�vº��j­��F���l�[� 1�����¼F�6�jº��j�u�,�Ù¡���������$��¹�¿§��������1I�,�I�+���6�+�+� º������F���6���+�[º���1 ���6�j�:Ä �F���D������Á�Á<½

§©¨6Î�«�± ®$±5�8¬�³l�©å¹³Ì¶F¯.²;´*°\²;º8´R�©¬(®w¸0¸�¶!±�®,�8±�µ�²3®w³¹¬�²3³¹®l´�tS¯�ÏX´0°!°¹´
� 1Ð�u��1 �l�$º y ���¤º���1 �F��»p���������'º�� ��¿��3ÙY�����`�����)�u��ÙT���`����Ý�Æ ��Ç ÑBÉ Ê Ç � Ç�� ½ Ü �sÙ¡���������$��¹�¿Ñ�u��1`����� 1I�Gº��,�{� �6��1 ��F�D������1��+�{º��¤�:Ä �wÛ�1��,��Ë Ñ¨É � Ê Í ���§ºB� �+�:Ä��+���6�+�¤Ë Ñ¨É Ê � � Í ½ Ã �+�¡� �F����Ù y �����+�¡º��¤�u�,�£º���¹�¿´���F¹ �2�_�2���l� y ÙY�,�Tº ��1 �¡�$�º������+�u���6��1 ]ð	�l��1I�A��1 �u��ÙzÙT� 1 ��¹����F­��6�+�¦Ë8qF�`���T[ ¼F¹ ���TÁ<½ Ë*mFÍ ½ Ü �Y�u��ÙT���`���T�+�l�W�����F�D���	º���1 �����
������¹��<��¹ ���$ÙT�w�`�2151 �F½Ã �+�v���F¹ �2�_�2���l� y ÙY�,�|º��+�v�:Ä �wÛ�1��,���u�eº��,�v�+�:Ä��+���6�+������1I�eº���1�������1 º������21�º��(ÙzÙY�21I�+� � ����À.�������3ÙT� 1I���������6��º���oI¹��,��½ � 1��¹������`����oI¹����¢� ��1iqF�+¹��6���6�G���+������º�¹ �����§�6�+�Y���������£º�¹¯�������21I���6���W�l¹��¡¹41®À5�:��¼�ÙT� 1I�¡�F��� �F�l���21 ��1`�¡»'�¢� ¹51Ñº����u�,����F¹��u�_�2���l� y ÙT�`½ � [41)ºB� �6�6��¹ �l���������u���l���Y��1 �������l�`����1¤�����21�º����{�¢� �u¿��3ÙT� ���YºB� ¹51¤À5�:��¼�ÙY�21I�Aº��Y�:Ä �wÛ�1��Y�u��1 �l������¹��Yº��º���¹�¿G�u¹���q����,�v�u��1��l�,�u¹����DÀ.�v����ÙzÙY�A����� ���,�l� 1`���A��¹��v�$�`[ ¼F¹ ���AÁ<½ Ë�Ë ½
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7 �F¹��T���F¹ Ä ��������1 ���t�$�u�r�©�+���$�u¹��6���T�6�{������� 1I���6���v� �F�	¹51 �
����ÙzÙY�§º��6���+�<���F�©�6�;1 �F¹ �	À.��¹��Yº���1 �{º�� [41��6�Y¹51¯�21	��l�3Ù¦­��6�{º��
�:Ä ����¼F�,�j�u� 1I�����§��¹��¦�6�£À5�:��¼�ÙT� 1I�+½ Ã ���:���6���6�§º��§�¢� �210q��6����151���ÙY� 1`�Tº���1 �¦�6�sº��6���,�<���6��1oð£���I�l�§�6���]¹51�����F­�� y ÙY�[� �F�l���6��¹����6���v� ¹��6��oI¹��j�6�+�N� ���:�(Ù y �����,��º��gÙ¡���6���6�+�Nº��+�Wº���¹�¿����F¹ �2�0�-����� y ÙY�+��º���1 �N���u�����¦º��6���+�<������1��l��1`��61��u��ÙY� �����6­��6�+�+½ ï ���¢� ��1Y�u��1 ���6º y ���|� �F���u¿���ÙY���6��¹51Y�21 ����Ù	­����vº��v�:Ä �F��¼`�+�t�u��1`���21 ��1I� tKâ �����6��¹ ���,��º��v�:Ä �lÛ�1��+��º ��1 ��u���l���Tº��6���,�<���6��18���$�£�6��1�¼`¹���¹ �Wº��T�u�u���21��l�3Ù¦­��6�F����¼I���6�¦» tKâ ð Ê ËIð Ê ������1`�A���	� ���:�(Ù y �����¦º��+�A�:Ä �wÛ�1��,�Nº���1 �A�u�u�����º��6���,�<���6��1 Í ���u�`�����+������1 º§»	¹41L1 ��Ù¦­ ���[º��[�u�+���6¹��6�+�eº�� �,�:Ä����6���,�:1���1��r� 1`�����+�[Ë5��¼I����» t â ð Ê v ð �vÛ X ã Ü �FÍ ½Ã �
º���Ù¡���:�:Ä��	�6�§���6¹ ���l��ÙY�����¡����1 ���6�l���T»{� ��� 1 º����	¹51 �¦�:���6���6�Tº�� � 1*q��6����151��3ÙT� 1I�A�����F���F�����6��141����t»{�$�§�����6��¹ �������� �����:Ä��+�Yº�¹)����ÙY���`���F�8�����6��¹��6�{����ÙY���I�l�¡º�� t â Ù¡���6���6�+�jº��{�:Ä �lÛ�1��,���u�Y��Ù¡���6�6���,�jºB� �+�:Ä��+���6�+�+½ Ü �����21�º���1I�+�8���À.�����"o`¹ �A�6�����F�����F���|� 1`�����A�6��1 ��Ù¦­ ���[º��[�u�+���6¹��6�+��º��j�:Ä �wÛ�1 �+�|�u�v�6��1 ��Ù¦­ ����º��[�u�+���6¹��6�+�vºB� �+�:Ä��+���6�+�v���F���vº����¨�����21I�º��§�����6¹���º�¹®�u��ÙY���I�l�£�����+�]���`���£¹51°�����F­�� y ÙY�F½ Z 1®�������+�t���,�	º���¹�¿p���F¹ �2�0�-����� y ÙY�+�j�u����1I�T�:Ä �F��¼`�+�+���6�s�l��ÙzÙT�º��+�A�:Ä �F��¼`�+�e����1I��� 1I¹ �+�Nº ��1 �N�¢� �210q�������141���ÙY�21I��1��	�����:�¡� �`�Y1�¹��6���`½ � 1¥����¹��WÀ.�`�u�6���3ÙT� 1I�A�u�`�����6¼F���W�u�	º��uÀ.��¹��W�21ÙY��º���[���1I���6��¼ y ����ÙY�21I�[�6�G1���Ù	­����¡º��Y�����`¹ �+½�¾W��1 ���¢� �210q��6����151���ÙY� 1`�goI¹��G1��`¹ �[�lqF��1 ��º�� [�1��¢�8�6������1 º������6��1)º��1���¹����:���6�D���[�%ÙY���`���j¹51[1���Ù¦­����[º��[�����F¹G�+¼`���3»¡X¡���`¹�� tKâ �u���6�6¹����,�eºB� �+�:Ä��+���6�+�+� �F���`���UoI¹��j���F¹ �e���	�u��ÙY���`���[���+����u�Y1 ��Ù¦­ ���e�,���|��¼I����» = â c t�Ü ð Ê v ð � d Û X ã%tKâ ½FÁ_���+�l�]��ÙY���`�l�:��1I�]º��?1��������©o`¹ �N�r� �F��������¿���Ù¡��������1zoI¹��?1��F¹���À.���$����1 ��6���41��W�u��1������D��¹��e� �`��¹51��N�F��������¿��%Ù¡��������1	�������6��º���oI¹��`½ Ã �,�Qº���ÙY�21 ���6��1 �����+�l��� 1I�Q�21¡�������|�u�+���6�+�Qº�¹{�u��ÙY���I�l�v�����+�¢��u�T�6�'�u�`�����+�u���6��1&º�¹ 1 ��Ù¦­ ���
º��{�����`¹ �j������1`�Y�����$������qF�3ÙY�21I�jÀ.���6­��6�§��1p����¹��Y���F�6����141 ��­��6��ÙY� 1`�	�+�����+���+�`oI¹��§������F��� 1`�����+�B���6�+�u�����`�l��������oI¹��A�F­����21�¹G�lqF�,�W���u�e�21��l�3Ù¦­��6�[º��[�:Ä ����¼F�,�]�����:�	��� y �|�������:Ä ��º��������6¹��8�����+�W� �F�v���[�����$���:������+���r½ ï ���r� ��1
��¹������`���F��� �F�v�u¿���ÙY���6�F��oI¹����6�+�|�����F¹��|����1I�v�6���+���6�6���+�|º���Ù¡��1 � y ���AÄ���ÙY�`¼ y 1 �A��¹������,����¿	�I¼ y 1��,�]º��+��:Ä �lÛ�1��,�����$�¥�:Ä �F��¼`�YÀ5�F��ÙY���6���{º��{�u�,�¦������ÙY�+�	�l�+���G�+¼`�F���{» Ü�t�ã �
º���1 �¦�¢� �210q��6����151���ÙY� 1`�¦����1 ���$º������£��¹p�6�6��¹pº��Ü�t�ã X Ü í c Ã Ã2Ã d ½� 1G����1 �l����¹����eº���1 ��¹41
� 10qI�6����151��3ÙY�21I�e�u��ÙY���F������1`�,��º���1 �e�6�Yº��6���,�<������1Lð��4Ð¤À5�`�6� tKâ �u���6�6¹����,�vº��j�:Ä �wÛ�1��,���u�Ð¥À5�`�6�N�	�u�+���6¹��6�+�vºB� �+�:Ä ���6���,��½ Ã �+�v��¹������+�vº���ÙY�21 ������1 �v����1I���:Ä �F�$�l�6�+���w[�1Gº�� �`­���� 1����v¹41��AÀ5�F��ÙT�[ºB� �210q��6����151���ÙY� 1`�»¡����¹������ y �A�u¹�­���oI¹��F½\�t�61����6��ÙY�21I�+�¨��1¤����� ����oI¹��¦�6�+�A�:Ä ����¼F�,�v� �F�l�����+���6�+�Wº�� [41 ���,�N� �F� Z q3{�� 1¤��1 º��+��� 1 º��(ÙzÙY�21I���¹�¿'º���¹�¿'�l�`¹ �u�_�-���l� y ÙY�+�+½ Ü �,�u�K������ÙY�u�¦ºB� ��¹ ¼�ÙY�21I���+�����,�[�:Ä ��1 ���+�[º��£����10qF�+��¼`�21 ���	º�¹&�+���$�u¹����������21I���6����Ù¡�F�6��l¹ �l���F¹��eº��[���F¹�q`�F�6��­���� 1��u�21I�����+�|�r� �210q�������151 ��ÙY�21I�e�l¹ �v���AÀ5�:��¼�ÙY� 1`�,½Ã �T[ ¼F¹ ����Á<½ Ë ? ���+�����,�l� 1I���|���UÙY��ÙY� 1`�Kº��6���F�$���6���vº��v�r� � 1 ����Ù¦­ ���vº��v�:Ä �F��¼`�]�`­���� 1I¹8������1 �l��oI¹��v�$��º��%���+��� 1 �u�vº�����F��� 1`�����+�F� 1`�����Q���,�3º��+¹�¿[�l�����,�3º��]�u¹���q����Qº�¹[À5���F¼�ÙY�21I�,½ Ü �+�8���,�l¹ �D�:�����8��1I�8�����Q�+���$�u¹��6�+�8���`¹��8¹51¦¼F�:��1 ºw1���Ù¦­����Kº�����I�l�����6��1��Qº�¹¡À5�:��¼�ÙY�21I�]�6�N�6��1�¼	º��N�$�j�:Ä �wÛ�1��`�`���|����1I�]� ���,�l� 1`���+��� 1£À5��1 �<������1£º��N�$�|oI¹ ������� y ÙT�W�u���F�:º���141����Nº�� ¹51º��+����¹��%q����+�vº�¹§À5�:��¼�ÙY� 1`�[Ë5�$�Yº�� [�1��D������1
º��A�$�zoI¹ ������� y ÙY���u���F�:º���141����W�+�l�vº��+�u�������[��¹G�:Ä ��� �D�����AÁlÁ|�l�,�<���6��1¥Ý8½ m`Í ½� 1¥�F­��l�+�-q`�j�6�§�����+���21 ���	ºB� ¹51sÙT��ÙY�21I��º������F�$���6���Tº���1I���6�Jq����6��¹��[º��+��� 1 º¤º��T�$�{���`���D������1¤º�¹sÀ5���F¼�ÙY�21I�,½ 7 �F¹ ��lqF��1 �4q�¹$oI¹��|�$�e�����+���21 ���|º�� ¹51¦���+�*ÙY��ÙT� 1I�t� 1�¼F� 1 º��:�����3¹51���q������$�����6��1j�F�l����[��u�6���6����º�¹¦�������21I���6�����+���,�<�����`�l��������oI¹��F½� 1¡�F­ ������qF�v�����,�<���%q`��ÙY�21I�+�`�21£�����:���6� y ���`��¹51��A��¹�¼�ÙT� 1I����������1¡º��N�$�jº��%���+��� 1 �u�Wº��N�������21I���6�����21I�����e�6�+�]º���¹�¿¡���D���+�º��v�u¹���q����vº�¹TÀ5�:��¼�ÙT� 1I�+½ � 1T���+¹��<1��F������oI¹��:1��`�-Ù¡�F���3ÙT� 1I�©�$�,q������6�����6��1Yº�¹Y���F���21I�����+��º���q��:�����©Â������v¹51��|À5��1��<���6��1���+���6��º���o`¹ ��º��[ÞB� �u�goI¹���ÙY��1I�����[�u�$���6����ÙY�21I�"oI¹������,�Uq������6�����6��1 �|�F­����21�¹��,�v�l��1I��¹41G�F�l���uÀ.�`�<�+½
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Ã � �F��� �F�������6��1pº��
�u��ÙT��ÙY�21I�Tº��6���F�$���6���£�,���T�21&À.�F�D�T���6�§»¤�6� 1���1Ï1 ��¹������F�������
º��+�Tº���¹�¿&���F¹��u�_�2���l� y ÙT�,��½ Ã ����F¹��u�_�2���l� y ÙT�Aº��+���:Ä �wÛ�1 �+�|�¦¹51 ���:Ä�����¼F�e¼`���`­ ���6�N1��+¼`������qF�F�I�u�e�����6¹��Bº��+�|�+�:Ä ���6���,����¹51����:Ä �F��¼`�N¼F�6�F­����6�e���I�l������qF�`½Ü ��ÙzÙT�G�r� �6�6��¹ �l�����
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�u��ÙY���`���eÀ5�`�l����ÙY�21I�º��F���`Ý�Æ ê É Ç Ñ�Ð � � É è Ñ¨É�Ê Ç � Ç � ½ � �`¹��W���¦�u��ÙY���I�l�`�����,�"ÙY��º�¹��$��������1 �N����1I�N���6¹ �N�%ÙY���F������1I���+�EoI¹��¦���`¹��N�6�¦�u��ÙY���I�l�� ¹��[�21&�l������1I���6¹�ÙG½ Z 1)� �¨�u�+�8���,������1 �������$�u�6¹�Ùø����1I�[���6¹ �����u�������|o`¹ �T�6�+���6��1��A�l������1I����¹�Ùø�u�[�61I������º�¹��$���21I�[¹51��� ���,��������1§�:Ä���ÙY��oI¹��`½ � 1{����¹��"q`�F�6�v�l¹��v���+�F[ ¼F¹ ���,���	oI¹������,��q������6�����6��1 �]�61��u��ÙzÙY�21��l¹��:��­ ���,�|º�¹§�������21I���6������¹������,��:Ä��lÛ�1��+�v����1I�v�����61 ���������6��ÙY�21I�eº�¹��,�e»T�6�`ÙY��º�¹��$�����6��1Gº��,�e�:Ä �lÛ�1��,�����6���,�u�eÙYÂ�ÙY�+�+½� ¹�¿�q�¹��,�eº��j���+�v���+��¹��������:����1G����¹��N�6��¼`�D���%ÙY�3ÙT� 1I�e��� 1 �l�+�EoI¹��[�6�+�Uq������$�����6��1��vº�¹G���F���21I�����+�3��¹��v���,�e�u¹ �%q����+�����1I�[�����61��u�6� ���6��ÙY�21I�[º�¹��,�A�F¹�¿rq������6�����6��1 ��º��T�$�§���`�������6��1sº��+����¿	��¼ y 1 �+�e� ���3ÙT�6���:�,qF�`�6���61���½ Ü �+�����u¿����6��oI¹��+���F�D�oI¹��T�6�+�,q������6�����6��1 �W�F­ ������qF�+�+�W�l�`��� 1`�������61��u�6� ���6��ÙY�21I��º�¹��+���F¹�¿rÙY��º�¹��6�����6��1 ��º��,���:Ä �lÛ�1��+�W���6�6�+�2�ÂÙYÂ�ÙY�,��½ 7 �`¹ ��lq`��1 �¦º��£���6¹ �gÙY��1`������oI¹��{���,�gÙY��º�¹��$�����6��1��[���+¹�qF� 1I�¦Âu������q�¹��,�j�u��ÙzÙT�{�¢� � �¨�u�Yº��{º��6�Xê`���,�jº���1`�	���,�gq����6��¹��:�����1I�j� 1sÙY�w�F� 151��)1�¹��6���,���B���j�¢� ��1)����¹��j���21 �����$o`¹ �T�r� �61Q��¹��21 ���£º��Y���`¹ �j���+�[º��6�Xê`���,�[º��+�����(Û6����� y �[���F���$º���ÙY�21I��lq`�+���$�£º��$���:��1 ���F½ Ã �z[ ¼`¹����[Á<½ ? m � ���,�l� 1`���[�6�{º����¨�����21��u�jº��j�������21I���6���t�21I�����[�6�+�W�u¹���q����,�v���`����oI¹����¢� ��1[1 �j�����21 º� 1p�u��ÙT�����JoI¹��£�r� � �¨�u�Tº��+�[��¿	��¼ y 1��+��������ÙY�6���:��qF�`�6����1 ��½ � 1'����¹��$qF�`���$o`¹ �£º���1 �¦���§���F�¦º�¹p�u��ÙT���`���¡��¹��	�21�l������1I����¹�ÙG�B���¤�6�+�[º��$�����F�����6��1'�l��1`��ÙY�F��1 º����+�+�B�u�¡�l��1I�A�����,�<����qF�3ÙY�21I�j�u�+�A��¿	��¼ y 1��+�,oI¹��K�l��1I�A���+������1 ����­��6�+�Aº���r� �+���l� 1`�����+��º��+�"q��F���$��������1 ��º�¹
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�+���$�u�6¹�ÙG�����,�º������$�F����ÙY�21I���Nº��j�u�,�v��¿	�I¼ y 1��,�;1��¦����1I�v���,�l����1 ����­ ���,�Uo`¹ �jºB� ¹41��[� �������6�jº��,�UÙY��º�¹��6�����6��1 �Nº�¹G���F���21I�����+�¢½ � �`¹�����������F�61��,��q����6��¹��:�vº���ÞG��1
�F­������ 1`�"ÙYÂ3ÙT�[º��,�eº��%���+��� 1 �u�,�vº��[������� 1I���6���$�vº��j�l�6¼�1 �A�`�����`���F½7 �F¹ �¡�lq`��1 �Yº������+�-ÙY��1����¡�r� ��1Q� ¹ �21 ���¥�l¹��¡�6��������� 1I���6���v���6�+�u�����`�l��������o`¹ �Gº�¹´º������$�F����ÙY�21I�£ºB� ¹51Ñ������ÙY�
�����

}�m



�4@BA&CEDFA,G!DIHJGIK,L�M!N+O$M!PQN+DSR+D4NTAUM&V�LUW4MXC"M!P2�`GYN

0 0.2 0.4 0.6 0.8 1
τ

−10

−5

0

5

10

(V)

différence de potentiel Cu−Cu

modulations des chaînes
modulations des échelles

0 0.2 0.4 0.6 0.8 1
τ

−4

−2

0

2

4

(V)

différence de potentiel Cu−Cu
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��� ���6�F�6¼�1��Aº�¹G�u�21I������º��A�¢� �210q�������141���ÙY�21I�,½ � �61��l�¨�21�u� 1`������1I�3�u�`�����+�u����ÙY� 1`�t�¢� �210q��6����151���ÙY� 1`�©�l¹ �3�6�QÀ5�:��¼�ÙY�21I�D1��`¹ �©�lqF��1��=1���1¦�l�+¹��6��ÙY�21I�©���,º�¹����t�r� �+������¹ �YÙ¡��¿���ÙY�F���� �¨�+�u��¹��A�l¹��|�u�Aº�����1��6���,��Ù¡���$�<1 �F¹ �]�lqF��1��K��¹ ����� ���$�F���e���,�]º���¹�¿£���D���+�|º���¹�¿¡�u¹ �%q����W»jº��,�Q���`�������6��1 �]�2�0ÙY�u������oI¹��+�� ���W���F�����F���W��¹¤���21I�����¦º��	�¢� �210q��6����151���ÙY� 1`�,½ Ü �Tº�����1��6���A���`�61I�W������ÙY�u��ºB� ��151�¹��6���N�6�	������ÙY�j����������1 º����:��1I�Wº���¢� ��������¹��,�������v�����6¹����_�u�3��¼F���eº����6�zÙYÂ3ÙT�AÀ.��qu��1G��¹��e�6�+�vº��+¹�¿§���D���+�eº��+¹�¿§��¹��%q����+�+½
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�����`���I�l�{� ��� Z q;{��21��©�6�+�	�21 ����Ù	­����,�	º��§�:Ä �F��¼`�+�j����1I�T����1 �l����¹����T»¤� �������6�	ºB� ¹51��pÙYÂ�ÙY������6��¹ ���`½�Á_�t�+�l�Aº���1 �[��ÙY���`�l�:��1I�Aº��¦���F¹�q`�F�6�Wº���[41��6�Aº��,�W�����6��¹ ���,�N�l�`��1I�N¹51¥¼`����1 ºr1���Ù	­����¦º��|ÙY��ÙT� 1I���TÙ¦¹������%����F�$���6���+�F1I¹ �6�+½�¾W��1 �Q�6�����F�|º����u��ÙT���`���+�|�u���$���:���6����1 �+��1��`¹ �|�lqF��1��K�����F���`���e¹51��,ÙY�u��Ä���º��W������ÙY�u������1I�vºB� �F­����21��6�¹41��N�u�+���6¹��6�Nº��N����1 �l����¹ �u���6��1Y�l�`��1I��¹51G1���Ù¦­����"oI¹����$�u��1.oI¹��eº��UÙY��ÙY� 1`�:�aÙ¦¹ �D�������F�$���6���,��1�¹��$��½ Ã � ��151�¹��$��������1Tº��,�ÙY��ÙT� 1I���gÙ	¹������6���`�6�F�����+�[º��{�6�������6��¹��6�¡�+�l�¦�`­���� 1I¹)� �F�j�r� ¹������6�$�������6��1&º��{�:Ä �F��¼`�+�A� �F�l�����+���6�+�+½8¾A��1 �¦�6�nÙY�u��Ä���º��� ���`���I�l�+�F��1��`¹ �£�lqF��1 �¡º���[41��6�¥�u�+�{�:Ä ����¼F�,�	���������6���6���,�£�w[41ÓoI¹����6��¹��Jq��F���+¹��:�¡�l�`��� 1`�£� Ä*������oI¹��3ÙY�21I�{�l� 1 �����+�+½7 �F¹ �A�lqF��1 �UÙY��1I�����goI¹��	�¢� ¹����6�6�6����������1¤º��¦���+�N�����6��¹ ���,�Wº��T�u��1 ������¹��<���6��1G������ÙY�u�l�:�����AºB� �F­����21 ���A¹51¤����10qF�+��¼`�21 �����¿�����1��21I���6���6�6�jº�¹G���F���21I�����+�B�21
À5��1 �u���6��1�º����$�T�����6�6���[º��[�r� � 1 ����Ù¦­ ���[º��j�:Ä �F��¼`�+�+½¾A��1��N�6�	�+�F�Aº��+�TÙ¡�����+���$��¹�¿G����ÙY���I�l�����,�����¢� ��1 �u��Ù`ÙY� 1 �l¹ ���F­����6�����	º��¦�r� � 1 �l�3Ù¦­��6�	º��	�:Ä �F��¼`�F�41 �¦������ÙT���A���F�º�� ¹������6�$�l�+�A���u�l���$ÙY����Ä���º��`½ 7 �F¹ �A�lqF��1 �v�����F���`�����j¹41��	���+����1 º��|ÙT����Ä���º��`��º��+º��6���T»{�u�¦�u�����Tº��	����ÙY���I�l�,����oI¹��������ÙY�u��ºB� ��151�¹��6���3���FÙT��ÙY�21I�tº��6���F�$���6���Qº��Q�r� � 1 �l�3Ù¦­��6�]º��+�8�:Ä�����¼F�+�+�u���t����1 ���Iº�� �`����¹��������$�N����10qF�+��¼`�21 ���©º�¹¦���F�6��¹��º��N�$�jº��%���+��� 1 �u�Nº��e���F��� 1`�����+�¢½ � �F¹��]���,�K�u��¹ º��,�Qº��A�l���+�u�����`���u�F� ���vº��NÀ5���F¼�ÙY�21I���+�F����¹��6�+�]�u�,�aq������6�����6��1 �K��� �����$���6�+�º�¹s�������21I���6���©��1`������q���� 151��21I�,½ Ã ��ÙY�u��Ä���º��Y�����F���`�����j������ÙY�u�[ºB� �`­���� 1��6�A¹41��	� ���,�u�$�l�6��1���� y ���������$��À.�F�6����1I���¦���`¹�������u�����jºB� �u��¹ º��,�
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Ã �¥­�¹��§º��+��ÙT����Ä���º��,�£��­Ñ��1������6�&�+�l�§º��¥º������+�-ÙY��1����£�r� �u�����§ºB� ¹51Å�-���l� y ÙY���21´� ��������1I�{º����¢� �3oI¹ �����6��1Ñº��ï �:Ä��?>�º��61 ¼F���,½ � 1ç���¥���$�F���¤�$�u�Aº���1 �§�6�s���`�£���Ñ�¢� Ä �(ÙY�6�D����1��6�21 1��sº��+��� 1 ºÅ���F�£��¿������$�u�����3ÙY�21I�
º�¹Å����ÙY� �+�|��������F­�� y ÙY�[�u��1 �l�$�l����º���1 �[»	�����`¹�qF�+�|�$�Y�l�`��¹����6��1Gº��[�¢� �3oI¹ �����6��1Gº�� ï �:Ä��?>�º��61 ¼F������1 º��+��� 1 º���1I���jº�¹
����ÙY� �gb

@ ÙÙBADC ÌFE ÙÙ#ADC
�&½ Î �F��1)�u�$Þj½ � �����21�Ä ����ÙT�+�j��1I�¦� ���`���I�l�Y¹51��§�����������:Ä���oI¹��Q����1 ���6�l���£»¤º��+���F¹����6���¦���1ÙY�F¹.qF��ÙY� 1`�¦º��+����6�+�u������1 �|�u�eº��,�;1��w�`�F¹�¿r� ¡;¤��r½ Ü ���l�����F��������¿��%Ù¡��������1£�+�l�v­ �F��������¹������AÀ.�����"oI¹������,�:1��w�`�F¹�¿¡��1I�v¹51���Ù¡�F���l�W��� y ��l¹ ���+���6��¹����Q»e�����6���|º��+�3���6�+�u������1 �+½ ï �`�r� ��1¦�u��1 ���6º y ���Q�¢� �3oI¹��6� �����������6��1jº��Q�r� � 1�����¼F�6�F�,���+¹��Yq������,�����]�����:�|��� y �3�61�À5�������+¹����»j�$�|q������,�����Aº��+�]���6�+�<������1 �+½ � 1{���+¹��eº���1 �A�u��1 ���6º��+���+�FoI¹����u�,�|º�����1����+���|�+� �`º��������21I�©oI¹ �`�l�%�0�61 �l����1I����1 ��ÙY�21I�|�F¹�¿º���� �6�`�u��ÙY� 1`�:��º��+�:1��w�I��¹�¿B½ Ü �+���B���3qI�6�21I�e»T�u��1��l�$º��������UoI¹����6�+�|���6�+�u������1 �|��q`�F�6¹��21I�eº���1 �|¹51§�������21I���6���3�u�����A� ���º��+�N1��w�`�F¹�¿J[ ¿��,��½ Ü �u�����T����������¿��%Ù¡�����6��1G�+�l�A�F¹ �����3�F�������6���	�F��������¿��%Ù¡��������1
�`º��$��­ ������o`¹ �F� � ¹��6��oI¹�� ���6���	�61I���+��º��D��¢� �+�:Ä���1�¼`�AºB� �21 ����¼F�6�A� 1I�����A�6�+���+���,�<������1 ���u�v�6�+�^1��w�I��¹�¿B½Ã � ����������¿��%Ù¡�����6��1¤º����&½ Î �`�	1s�u�gÞ[½ � �����21�Ä ����ÙT�+�[���+�-ÙY���[º���1 �YºB� �+�����6���T�$�£À5��1 �<������1'ºB� ��1�º��¡�u��ÙzÙY�T���������º�¹��D��ºB� ¹51��WÀ5��1 �u���6��1§º�� ��1 º���1I¹��u�6�+���6���e�u�vºB� ¹51��WÀ5��1 �u���6��1§º�� ��1 º��N�+���,�<������1���oI¹��`½I¾A��1��]�r� ����������¿��%Ù¡�����6��1)1���1���+�6������q��6�l���`�I���u�l���Aº�����1�� y ���A�+�l���6�T�l�`��¹����6��1{º����r� �;oI¹ ��������1{º�� ï �:Ä��?>�º��61�¼`���|�61�º������21 º ��1I����º�¹§����ÙY� �|��ÙY������oI¹ ��1I��¢� Ä ��ÙT�6������1 ��� 1sb

@ Ì Gh _ ½ � H _ � Gh_ ¾ j ½ �_ Æ j
tÆ _ j ÈlÉJI � H _ Ì Ü ÷ Ê_�K�

GMLhN ½ � O NÆ _ N��� - Ê0/ º��+����¼�1��21I�{�6�+�§���6�+�u������1 �§�u�QPø�6�+�'1��w�`�F¹�¿B� � ��� � N �u����1I�§�6� 1���Ù¦­����¤ºB� ���6�+�u������1 �§�u��º�� 1 �w�`��¹�¿¨½Ã � ����� ����¿���ÙY�����6��1������$�����%q��$�����¦�+�l��q����$��­��6�¦�6�F�:�-oI¹��	�6��q��D���+���l�Yº��,�W�+���,�<������1 �A�+�l�A���u���D���Yº���q���1I���6��q��D���+���l�Yº��Y�6���¹.ÙT� y ���F½ Ü �u�����[��� ������¿���Ù¡�����6��1£�����:��q����$��­ ����º���1��Q�6�A�+�F�|ºB� ���6�+�<������1 �]���6�+�+���u¿��u�+�����6��1{À.��������º��+�]���6�+�u������1 �|�l����¹ �+��l¹ �����,���u�F¹��:Ä��+�t������À5��1 º��+��º��+��������ÙY�+�©�6�F¹ ��º��+½ Ü �+�©�+���,�<������1����l��1`��� 1	����������� y �©�6���+���6�6���+�+��º	�¡»A�6���:Ä �F��¼`�]�+���3qF���º�¹r1��w�`�F¹����u�e��1`�v� �F�e�u��1 �l�;oI¹��21I��¹51��[¼F�:��1�º��W� 1�����¼F�6�[�u��1��u����oI¹��`½Ã �������$�u¹ �Iº��|�r� �������©���6�+�u������1���oI¹��]º�¹	�-���l� y ÙY�F1��|����¹��©Âu�����|���,�l�`��¹	º��FÙ¡��1�� y ���|��1 �F�%�I����oI¹��|º y �&oI¹��Q�6�;1���Ù	­����ºB� ���6�+�<������1 �e�,�����l¹ ���+���6��¹��A» t ½ Ü �u�A�u�:���W����¹����������21 º���1I�WÂu�����	�����������:Ä��¦º��$Ù¡��1�� y ���e1�¹�ÙY������oI¹��`½�¾W���¨�����21I���+����,�:Ä51���o`¹ �+�e­��F�����+�W�l¹ �Wº��%���+��� 1I���Nº���¼F���+�WºB� ����������¿��%Ù¡�����6��1
��1I�W�����¦º��3qF�+���`�����+�+�+½ 7 �F¹ �?1��¦º��,�u��������1���� º ��1 �W�6��l¹ �D���|º��v���u�l���v�l�,�<���6��18�loI¹����6�+�3���,�:Ä51���oI¹��+�&oI¹��:1��F¹��t�lq`��1 �3¹������6�6�����,�t���`¹����¢� �u��¹ º��������+���21I���+�]º���1 �©�6�|�:Ä �F���������]Á�Á
; �I� R�¤�¥-�D¥o�h�TS?«.¬Q¤�£*¤�«
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Ã �T���,�l�`��¹����6��1,1�¹�ÙY�+����oI¹��[º�¹§� ���`­�� y ÙY��1 �A����¹��N�l�AÀ.���6����º ��1 ���r� �,�l���F�u��º��-�N���6­��+�l�Nº��+�|À5��1��<���6��1��vº��[����������l��ÙzÙY�F­��6�F����¹ �6��oI¹��W���u�Q�,�l� �`�u�e�,���|�[�������`������1	[41 ���`½ � 1£����1 ���6º y ���eº���1 �e�6�[� ����{��+�<������1¡º��N�r� Ä��(ÙY��������1��6�21£��¹��Q¹51�l�`¹ �2�r�,�l� �`�u��º������F���6�6��[41��r½ Ã �Y� ����{��+�<������1
º��[�¢� �3oI¹ �����6��1�º�� ï �:Ä��?>�º���1�¼F�+�eº���1 ��¹41��j­ �`�l�,[41��6�¦�`º	ÙY�u�v���`¹w{��F¹ ���¹51��{���F�6¹�������1�½ Ü ���l���
º�����1�� y ���£�l�+��� ��­��6�21p� 1I���21�º�¹��8� �����:Ä��{º��£�6�¤�l�`��¹�������1&�u¿��F�u���`�8�l�|�r� �,�l� �`�u�£º��§º��%ÙY� 1 �l�6��1[41��6�¦�Y�u���¦�u�`�����+�u���3ÙT� 1I�N�:Ä��F�$�l�r½ Ü ���N�+��� �F���[�+�l�W�u��1 �l������¹��¦º��+�Nº��u���+�-ÙY��1 ��1I�:�eº�� ï �$�������A»)Ð'�+���,�<������1 ��À5�F��ÙY�+�»T� �������6�vºB� ¹41��[­ �F���[ºB� �F��­��D�:���6�+��ÙY�F�6�+��¹��$���6���,�+[�1����`½¾W��1 �e�6�¦���`�eºB� ������ÙY�+�+�TU�½ Ü ½ ï �6�������W�Y�����`���I�l�[¹41��[À5�F��Ù¦¹ �6�����6��1�º��+�e�F��­��D�:���6�+�"oI¹��t��� ��1 �l� �����jº��+�N�F��­��������6�+�º��T�¢� Ä0��º����`¼ y 1 �F½ Ü �,�N�`��­ �D�:���6�+� ï � � Ë ï �6������� � �I���T�F��­��D�:���$� Í �u��1 �l�+�-q`�21I�N�6�+�A� �F�l�����,�W��1�¼F¹��$���6���+�Nº��+�A�F��­��������6�+�
}�ë
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º��¦�r� Ä0��º����F¼ y 1��F�	Ù¡�F�6�Wº���� y ���21I�N�����e�6�[���+�-ÙY�j��¿�����1��21I���6���tº��j�$�Y� �������6�j�:�Fº��$���6�F½ Ã �+�e�u¿����I����1I��� ÿ ��1I������qF� 1 ��1I�º ��1 �e���+����¿�����1 �21I���6���6���,���u�:��1I�e�l���+����[XoI¹��,�e»Y�:Ä ��oI¹���������ÙY�zb

] ì ¾ ó ¾ � Ì P ì ¾ ó ¾ �?¾ ^
_ ó ¾ � c&ÿ Ê � d Æ ì � �$� � ^�Ã��� _ ó ¾ � º��+����¼�1���¹51���Ä �F�-ÙY��1 ��oI¹��[����Ä�������o`¹ �A���"PEì ¾ ó ¾ �N¾ ^ �,���e¹41§À.�`�<����¹��eº������21��`�-Ù¡�F���$�������6��1�½Ã �+�	�F��­��������6�+� ï � � ����1I�T�������21 º ��1I�¦��� y �¦����¹°¹����6���$�����+�+½ � 1p�6��¹��Y�����uÀ y ���£� 1®�������Yº��,�T�F��­��D�:���6�+�	º���1I�	�$����������6�¡���`º��6�F���Y�,���j¼I��¹ ���l�6�2141��F½ ï �|�u�£�:Ä��`�D¿¤�,���gÙY�`�61 �j­���� 1p{�¹ ������[��£ºB� ¹41&���`�61I�¦º��1q�¹��¡��Ä0������oI¹��`�����Q�¢� �+�l�j�21����q���1 �:Ä��¦ºB� ¹51¥���F��1I�Aº��$q�¹��"1�¹�ÙY������o`¹ �F½ Z 1¥� �¨�u���¢� ¹������6�6����������1¤º��[À5��1 �<������1 �W¼`��¹�������� 151��,�v���+�-ÙY���Aº��	���,º�¹��6�������1 ���$º����:��­��6��ÙY� 1`�§���¤����ÙY� �
º��'�����$�u¹ �¢�|�21Å���������$�u¹��6���+�{���F¹��
�6�s���F�6��¹���º��+�{�61I���+¼F�:���6�+�+½ Ü �,�£�F��­������F���,�91�� ��1I��������21 º ��1I�N� �`�v¹51��¦º������21 º���1 �u�[�:�Fº��6�F���j�������6�lÀ.���$����1I������¹��$�-oI¹��[�6�+�e¼`��¹�������� 151��,�eº��+�����`�6�����21I�������F�G���F���$º���ÙY�21I��6�F�:��o`¹ �eÆj��¹�¼�ÙY�21I���`½ � 1¡¹������6�6����º���1 �e¹51�{���¹
º��N� ��¹ ���6��¹��:�K�`��­������F���,��¼`�F¹ ���l�6�2151 �+�+�`ºB� �u¿����`����1I���]º����¨�����21I�:���I�w[41º��jº��+�����6����¹51 ������¹ ���[�`��­������F����������ÙY��o`¹ �`b Ñh _ ½ � P ì ¾ ó ¾ �?¾ ^QÄ`_ ì ¾ ó c&ÿ Ê � d@� � ^QÄ�Ã ÔÃ � �F¹�¼�ÙY� 1`�:��������1{º��A�6�j�����6�6����º��A�6�¦­ �F���WºB� �F��­������F���,���I�u�vº���1��Wº��A�$�[���F���6�6�Aº�¹
���F�6��¹��¢�I�+�l���6�F��¼`��ÙY�21I�]����ÙY��� 1 ����������v�$�T����ÙT� ���%[��������6��1�º��,�v�����$�u¹ �6�+��oI¹��[�¢� ¹������6�6����������1
º��+��À5��1 �<������1§¼I��¹ ���l�6�2141��+����¹����F���$�l�`½¾A��1��K�6�e���F�]º��UÙY�F�6�+��¹����,�K�`¹Yº��vÀ5���F¼�ÙY�21I�:�����6�+�K�F��­��D�:���6�+�aÙY�`���,�u¹��$���6���,���l��1I�K¼F�21 ���:���6��ÙY�21I�Q�u��1 �l����¹��D���+�������¹41��W����Ù¦­ �61 �F�6����1Y�6�61 �+���6���NºB� �F��­��D�:���6�+�K������ÙT��oI¹��+�+½ Ü ���l���"ÙY�u��Ä ��º��F�I�61I������º�¹������W� ��� Z ½a�"b �z�F�+�Y� ¡(¦��r���,���]�F�������6���Ã Ü©�E� Ë Ã ��1��+�F�£�u��Ù¦­���1 ��������1°�FÀA������ÙY�$�G�F��­��������$� Í ½�Á_�N����Ù	­����G�:���$�l��151 �F­����noI¹��¥º��,�Y���6�+�<������1 �Y�������:Ä��+�¡ºB� ¹51������ÙT�`�8���F�6�21I�¦�l¹ �l���F¹��j���21 ����­ ���,�j��¹)������� 1I���6���Qº��£����1�1��w�I��¹��B���¦�l�`��� 1I�������¦����1 ���3oI¹�� 1`�jº��,�u���D�:�jº��1Ù¡��1 � y ������F�����,�<���N� �F�|º��,�|�F��­��D�:���6�+�|������ÙY��oI¹��,��½ Ü �+���¨�+�l�FÙY�F��1 �|��q��$º��21I���21§����o`¹ �¨����1 ������1��N�6�+�]���6�+�u������1 �|º��A�6�T�u�`¹ �:Ä��º���q��F��� 1 �u�����£�21¯� �������$�u¹ ���6���¡�6�+�¡�+���,�<������1 �T�%ÙY���6��oI¹��,�£º���1 �£º��,�Y���$���$�l��1 �¡�:Ä���ÙY��oI¹��,��½K¾W�����6¹ ���Q�6�'À5�`�-ÙY��º�����+�T�F��­������F���,�	�F¹����¤¹51��
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Ã �+�`ÙY�u��Ä���º��+�YºB� �61I�����:�F�<������1 �Tº����u��1�[ ¼F¹��:��������1 �¦����1 ���$�����21I�T»s���,�:Ä����:�:Ä��+�¦�$�¥À5��1 �<������1°ºB� ��1 º��
ºB� ¹51¯�u�:���º ��1 ��¹41��e­ �`�l�vº��N����1	[�¼F¹��:��������1 �©�:Ä��F�$�l�6�F½ Ã � ¹����6���$�������6��1¡º���À5��1 �<������1 �KºB� ��1�º��UÙ¦¹������%�0����À5�����21 ���+�©������ÙT���]º������21��6�����ÙY�����Wº��,�Q����������º��W���F�����+�6�����6��1¡º	�R1 ��ÙT��oI¹��F����­��l� 1`�:�Qº���1 �K�6�+�FÙY�u��Ä���º��+���N�F�l�����+�E�����z�¨½ � 1,1��W�:Ä��+���:Ä �e���6¹ ��$�u�©»£º������+�-ÙY��1����e�6�+�W�F��­������F���,�UÙY�F�6�+�u¹ �6�F�����+�+�	Ù¡���$�N����¹��6��ÙY�21I�W»{º��u������ÙT��1��+�N�6�j���`�6º �Wº��	�:Ä ��oI¹��jº������+�-ÙY��1 ��1I�º ��1 �8�6��À5��1 �<������1¦ºB� ��1 º��F½ Ü �,�u�`�+�l�3� �¨�+�u��¹��]�21jº��$��¼`��1 �F���$����1I�B�¢� Ä �(ÙY�6�D����1��6�21¦�u¿��F�u�+��� ����{��u���K��¹��3�6�v­��F���Q�u��1 �����D��¹�������¡�r� � 1 �l�3Ù¦­��6�Gº��+�¡����1	[ ¼`¹��:�����6��1��	����1 ���6º��������+�+½�¾W��1 �T�6�'���:������oI¹��
��1î1��G���+�:Ä��+���:Ä��§� �F�T���F¹ �T�6�+�zq`�+�<����¹��:�� ���`�����,��������oI¹������ �lq y ���+���F�D����� y �©���F���$º���ÙY�21I���6�����+�F���$���F­��6�F�,��1Y�l���6�%ÙY�����e»A�¢� �u�:���©À5��1�º��(ÙY�21I�:���r���F¹Y»W¹41	� 1 �l�3Ù¦­��6�º�� �������:�eº��[���6¹ ��­ �`�������21��+��¼`���`½¾A��1��[���§���F���6�¡���6¹ �j¼`�21��+���F�¢�B�r� �21 ����Ù	­����£º��+�j����1	[ ¼`¹��:�����6��1��W�,���T�u��1������D��¹��£º��Y���`¹��¦�6�+�jº��u���+�-ÙY��1 ��1I�:�jº��ï �6��������oI¹��v����¹.qF�21I�¡Âu�����
À5�`�-ÙY�+�Y�����)Ðç�+���,�<������1�������¹��¡�¢� �21��l�3Ù¦­��6��º��+�Y�`��­������F���,��½ � 1°� ���������F���`���Tº������F�6��¹��º�� ��1I�����:�F�u���6��1´º��¥�u��1	[ ¼`¹��������6��1´�u��ÙT� �����¤Ë5�F¹Ì��¹ ���%� Ü Á Í ½ Ü �¥�+���$�u¹��v������ÙY�u�{ºB� �F­����21��6�£�$�)�l�`��¹�������1´�u¿��F�u����º���r� Ä �(ÙY�6�D����1��6�21çË¢º���1��[�6�¥�¢� ����� ����¿���ÙY�����6��1BoI¹��{�u��1 �l������¹��£�6�{�:Ä��`�D¿)ºB� ¹51o1���Ù¦­����z[41��|ºB� �`��­ �D�:���6�+� Í ½8Á_�]�+�l�¦­��6�21�3q��6º�� 1I��oI¹��Y�6�)1���Ù	­����Yº��Yº��u������ÙY�61 ��1I���+������1 �l�©¼`�21��+���,���¨�+�l�[�u��1��l�$º����:��­ ���`�����j�u���F���A��¿�����1 �21I���6���6���3ÙY�21I���lq`�+��$�	���F���6����º�¹G�2���l� y ÙT�`½ Ü �u�l����ÙT����Ä���º��w1�� �+�l�eº���1��]�$�	����������oI¹��W���F�|���,���6�6����­ ���W���`¹��|���F¹����6�+���-����� y ÙY�+��ºB� �61I������Âu��`�<��¹����r½¾W�%���+��� 1`���+��ÙY�u��Ä���º��+�[º������%q`���+�A���21 º��21I�[���¡���F�6��¹������`���l�6­��6�F�¨���`¹��j�l��ÙY���6��ÙY�21I�[�21'������1Xo`¹���1I�A�r� �+��� �F���Tº��,�����1	[�¼F¹��:��������1 ��½ Ü �,�����,º�¹ �u���6��1 ��º����r� �,�l���F�u�vº��e����1	[�¼F¹��:��������1 �©�l��1`��­ �`�l�+�+�©��¹��K�$�Aº��+�u��ÙY���I�l�����6��1Yº��+�©�`��­ �D�:���6�+�� 1T�����F�$�©¼F���F¹����+�+½ Ü �u�l���eº��+����ÙY���`���D������1¦�+�l����� y ������ÙT�6�$���6���`�;q`�F�6�+��º���1 �©�$�W� ��¹���������º��+�K�+�F�t�6º��21I����oI¹��F�F»������6���UoI¹��1 �F¹ �A�lqF��1 �|À.�������	���`¹��W�r� ��1 �F�%�����jº��+�WÄ �(ÙY�6�D����1��6�21������,�<���DÀ.�TË�q`�F�6�W���+�<������11��½ m`Í ½ Ü �+�v�����`�6�N¼F���F¹����+�NºB� �`��­ �D�:���6�+�����1I��b ���,�	�`��­ �D�:���6�+�	���+�u¹������,���©º���1`�Y�6�+�T�����u¹ � ��������1 �¦���+�l��� 1I�	�+�����21I���6���6���3ÙY�21I�T�+¼`�F���,�¦» � º���1 �T���,�jÀ5��1 �<������1 �ºB� ��1 º��[���+�:Ä��+���:Ä ���+�+½���,�Q�`��­������F���,�Q�`�<����qF�,���0oI¹������`�l���21I�]�6�+�]���6�+�u������1 �]���,�l����1����F­����,�Kº��,�]� ���`�����6�u���+�Q��Ä0������o`¹ �Nº��A­ �F���l�N�21��+��¼`����u�vº���1I�����?1���Ù	­����AºB� ���+�u¹��������6��1{�F¹£�6�+�������619� ¹ �<��¹��AÀ5�F�����3ÙT� 1I�|º���1 �Q�6�+�QÀ5��1��<���6��1��|º�� ��1 º��N���+�:Ä ���:�:Ä����,��½���,�v�F��­��������6�+�©q��6�l��¹����6���,����º���1I�v���,�v�����u¹ � ��������1 ���l��1`�v�,�����21I���6���6�6��ÙY�21I�Y1�¹��6���,��½Ã � �,�l���F�u�¡º��,�j�u��1	[ ¼`¹��������6��1 �Aº��¡���uÀ5�+��� 1 �u�Y�+�l�j�r� �,�l� �`�u� Ü©� ï �8À5�F��ÙY�Y»
� �F�l�����jº��+���F��­������F���,���u�¦º��,�����6�+�<������1 ��`�<���DÀ.�+½ Ã �+�v�,�l� �`�u�,�eº��j�u��1	[ ¼`¹��������6��1 ��� ��¹ �N�u���21 º�¹��N����1I�N�u��1 ������¹ �D�:�v�21��w{��`¹�����1I�Nº��+�eº��u���+�-ÙY��1 ��1I�:�����F­����21�¹ ������v�u¿����D�:�����6��1��v�l¹��v�6�+�vº��u���+�-ÙY��1 ��1I�:�vº�¹ Ü©� ï ½Á_�t�+�l�W��ÙY���`�l�:��1I�Wº���1��������,o`¹ �F�¨º���1 �W�6�	���`�Nº��	�6��ÙT����Ä���º��`��¹��6�%� Ü Á<�����T���F�6��¹��3�,���A�61�º������21 º ��1I�Aº�¹s�:Ä��F��¿º��§�$��­ �`�l�£�`��­ �D�:���$���6���`�8��¹��$��o`¹ �£�¢� ��1p���6�21I�Y����ÙY�����§º��§�¢� �21 ����Ù	­��6�{º��+�T�u��1	[ ¼`¹��������6��1 �+½ Ã �F�:�-oI¹��£�r� �+��� �F���{º������1	[�¼F¹��:��������1 �K�,���|������1.oI¹��`�����Bº��3qI�6�21I�vº������21�º���1I�vº��W�$�j­��F���W�`��­������F�6�F�����N�l�I��1I�]������qI�6�W»	�u��1 ������¹ �����N�6�+��º��������-�ÙY��1 ��1I�:��½ Ã �,�N�`��­������F���,�eº��`�%q`�21I�Wº���1 �jÂ������¦�F������ÙT�$�����+�N� ���W¹51¤�+���$�u¹��t�����+���$��­ ���`½ Ü �u�����T�u���F���	�+�l�W��ÙY���`�l�:��1I���� ¹��6��oI¹�� ���6���£����1 º������6��141��£º��6���,�<���3ÙY�21I�[�6��oI¹ �F�������¡º��¡�r� �,�l���F�u�¡º��,�j�u��1	[ ¼`¹��������6��1 �W������1.oI¹��F½ Ã �+���F��­������F���,��¹����%��6�$�l�+�+�T�l��1`�	¼F�21 ���:���6��ÙY�21I�	º��,�¦�`��­ �D�:���6�+�[�$����¹��,�	ºB� ¹51®�+���$�u¹�� Ü©� ï.ï Ü �|½ Ü �
�����$�u¹ �]������ÙY�u�	� 1p� �¨�u�YºB� �F­����21��6�¹41��Y­���151��Y���+� �����������6��1'º��+�A�`��­������F���,�A�21I�����F�¨�F��­������F���,�N������¹������+�+���F�u����qF�,�����F¹�q�������¹��+���6�+�+½B¾W��1 �A���¡�+�F�A���s�¢� ��1���+�:Ä ���:�:Ä��Wº��,�|�u��������º���º��%���+��� 1`���+�©Ù¦¹ �D�������6�$�u�����+�vº���������1�����1§�F�����%ÙY�$�l�A¼F� 1����:���6��ÙY�21I�|���,�]�`��­ �D�:���6�+�]���`¹����¢� �u�:���º��¦���6¹ �WÄ ��¹����gÙ¦¹ �D�������6�$�u�����F½ Z 1s� �¨�u�+���6�+�vÀ5��1 �<������1 �Nº�� ��1 º��+� Ü©� ï�ï Ü �¯º��+�A��¹������,�v�u�:�����A�u��1I���6�2151�� 1I�N¼F� 1����:�w��6��ÙY� 1`�Nº��+�eº������+�-ÙY��1 ��1I�����6��1 ��oI¹��,�������Gº��+���F��­������F���,�v�F�<���%q`�+�v����1I�eº��F¹ ­����3ÙY�21I�e�����u¹ ���+�+�+½ Ü �+�eº������+�-ÙY��1 ��1I���+�����1I�[�u��1`���21�¹ ��º���1 �N�6� Ü©� ï �\Ù¡���$���u�`�����+������1 º�� 1`���l�`¹�qF� 1I�A»
º��+�A�u¿����D�:�����6��1��Wº��T��� y �WÄ���¹����+�A�21��+��¼`���,��½ Ã �+¹��� ���,�l� 1 �u�[º���1 ���6�TÀ5��1 �<������1
º�� ��1 º��j��¹��v�6��oI¹����6������1
�`������ÙY�6�������j�+���$�u¹�� Ü©� ï�ï Ü �°�u��1�º�¹����e¼F�21 ���:���6��ÙY�21I�e»T¹51��Ù¡�F¹�q����$�l������� �F�l���D������1
º��,���F��­��������6�+�©ÙY�F�6�+��¹��$���6���,��½
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Ã � Á Ü º��+�TÙT��1��(�0�u¿����D�:�����6��1��v�u��1��l�$�����F���u��ÙzÙY�¦����1[1���Ù �r� �61 º���oI¹��`��»¡¹����6���$�l�+�N¹51��,�l���F�u�	º��¦�u��1	[ ¼`¹��������6��1 ��u��1 �����D��¹��Kº��,�8º���������ÙY�61���1I����º�¹ Ü©� ï ���3º������F¹ �8���,��º��u������ÙY�61 ��1I���B�`­���� 1I¹���� �F�4ÙY��1����r��¿����D�:��������1A��¹��8�r� �21 ����Ù	­����º��+�vº��u���+�-ÙY��1 ��1I�:�vº�¹ Ü©� ï ½ Ü �,�v�u¿����D�:�����6��1��|����1I�e���������+���21I�����+�|���:Ä���Ù¡������oI¹��3ÙY�21I�e�l¹��N�6�$[ ¼`¹�����Á<½ � � ½��h1
À.�����+���1¥��1 ����¹��[º���1 �N�r� �+��� �F���j¹����6�6�6���	���F¹ �W�r� Á Ü º��+�TÙT��1�� �¨º��,�N��¿����D�:��������1 �W��¹���� ���3ÙT� 1I�����6���+�N���F�����,�l����1�º���1I�W»£º��+�º��F¹ ­����,���u¿��u���������6��1 �+� �([41�ºB� �`����¹������UoI¹��[�6�+��À5��1 �<������1 �eºB� ��1 º��+���F­����21�¹��,�e���F���vÀ5��1 �u���6��1 �v� ���`�����,��º��j�l� �61�½ Ü �+��u��1	[ ¼F¹ �������6��1 �j���F�����,�l����1�º��21I�	�F¹®���:Ä ��Ù¡�¤º��Gº����F�����
º��{�$�r[�¼F¹����£Á<½ � � ½ Ü �+�Tº���������ÙY�61���1I����1��
���+¹�qF� 1`�YÂu������F­����21�¹ ��� �F�v¹51���ÙY��1 �(�0�u¿��u���������6��1GºB� ¹41��[�F��­��������6�������u¹ ���+��qF���:�|¹51��[�`��­������F����q��6�l��¹����6���`����¹��$��o`¹ �[���j������1Gº�� ¹51���6�+�u������1)�F�<���DÀv�
�u���¡�610qF�+�����F½�¾	� ¹51��1Ù¡��1�� y ���Y¼F� 1����:���6�F�B��1s����¹��Tº�� [41 ���j�r� �+��� �F���Yº��£�u��1�[ ¼F¹��:��������1 ��º�� Ü©� ï���6¹ �©ÙT��1�� ��� �F���¢� �21 ����Ù	­��6�Aº��,��º��u������ÙT��1 ��1`�:���u��1I���21 ��1`�v��¹�Ù¡��¿��%Ù	¹�Ùó¹51§�����F¹
º���1 �|�6�+�|�F��­������F���,�Q������¹������+�+��u�v¹51��[���������$�u¹��6�[º���1 ���6�+�e�F��­��D�:���6�+�©q�������¹ ���6���,��½
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¾¦� ����� y �j���¡��Ä����`� y ÙY�£º�� Î ���6���6�F¹ �61��8�¢� �u�:���	�:Ä��`�6���K���F¹��¦���{�+���$�u¹�� Ü©� ï�ï Ü � oI¹��]�G� 1�¼F� 1 º����¡���,�[�F��­������F���,���1�� �+�l�j� �F�j���F¹�� ���£�F¹�¿
ÙY��1����r��¿��u������������1 �+½ Ã �+�gÙT��1��(�0�u¿����D�:�����6��1��?18� �F¹�����1I�[º���1 �¡º��§�u�F¹ ���6�F¼F�¡º��6���,�<�|oI¹�� �lqF�,����,�v��¹������,���u�:�����vº�¹ Ü©� ï ½ Ã ��¹��v�������e������1 ����� �F�B�+�l�e�6�T�������F�$�����6����������1{º	�R1 ��ÙT��oI¹��jº��,���u�������vº�¹ Ü©� ï ½¾W��1 �����[�+�F��ºB� �61I���+���`�<������1 �©ÙY�F¼�1�������oI¹��+�+��¹51�º��+�������������6�+�����6¹ ����ÙT���F������1I��º	���F¹�¿�ÙY��1����r��¿����D�:��������1 �]º��+��u�:�����¦º�¹ Ü©� ï �+�l�¦º��¡���21��`�-Ù¡�F���$�l�+�����Y������ÙT�£º��£�l¹������-�0�+�:Ä ��1�¼F�¡º�� � 1 º����:����1�½
�<1'�������	�u�1ÙY�,����1 �6�-ÙY�F�BÀ.�F�D��61I������qF�21 ���j¹41p�u�:���	�6��1 ��oI¹��{º�¹ Ü©� ï ��º���1I�¦�¢� �21 ����¼F�6�¤Ë.���F�����,�l����1 º ��1I�¦��¹)������ÙT�
º��$��¼F��1 ���]º��{�r� Ä��(ÙY��������1��6�21 Í�+�l����� y �����6��q`���`½ Ã �+��ÙY��1 �(�0�u¿��u���������6��1 �,qF��1I�A������ÙY�u�l�����£º�� �F­ ���$��������º��1Ù¡��1 � y ���T� �¨�+�u����qF�£�u���l���T� 1�����¼F�6�Y�u�jº���u��1 º�¹��6���[»T¹51���q����6��¹ �v���F�6����151���­��6�Aº�¹§������ÙY��º��j�l¹������-�0�+�:Ä ��1�¼F��º�� � 1 º����:�l��1�½
�h1p� y ¼F�6�Y¼F� 1����:���6�Y���91 ��Ù¦­ ���GÐ
�T����º�� �`��­������F���,�[º�¹ Ü©� ï �,���¦��� y �[��1�À5�����6��¹��T��¹�1���Ù	­����GÐ������¦ºB� �F��­��D�:���6�+������u¹ ���+�+�|��¹ �4ÙYÂ�ÙY���61�À5�+���6��¹ �e��¹L1���Ù	­�����Ð��	� ���]ºB� �F��­������F���,�Fq��6�l��¹����6�6�+�+½ Ã �	���F���6���[º����r� �,�l���F�u��º��[�u��1	[ ¼`¹��������6��1 ��u���wÛ$�eº���1 ���F��������¿���Ù¡�����%q`��ÙY�21I�|����ÙzÙY�1b � ����� %'Ð ����� %'Ð �	� ������ � �T���T�,���v�6��1���Ù	­�����º��jº������+�-ÙY��1 ��1I���vº�¹ Ü©� ï ½
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Ã ��ÙY�u��Ä���º��W¾A¾ Ü ÁU� ¡3�`�8¡l£ ���+�l�Q¹51��TÙT����Ä���º��Aº��+º����+�N»[�$�¦�����,�<�����`���u�`���6�eº��N�-���l� y ÙY�+�a[�1��6�+½ Ü �u�l���EÙY�u��Ä���º�����21I���|ºB� ���6�%ÙY��1����tº�¹¦���F�6��¹����6�+�8� �¨�u���tº��Q���F�����+�6�����6��1�1��Q���������$�u�6� ��1I����� �F�3»��6�eº����¨�����21 ���QºB� �21��+��¼`���Q�21I���������,���������:����+�:Ä ���:�:Ä��+�+½T�K�6�6�T�,����­ �`�l�+�	��¹���¹51��Y�l�+���,�<���6��1'º��+������1	[ ¼`¹��:�����6��1��Nº��T�¢� Á Ü º��,�,ÙT��1��{���jº����0�u¿����D�:�����6��1���½ Ü �u����������6�+�u���6��1)º��+������1	[ ¼`¹��:�����6��1��W�+� �F����¹��6�Y�l¹��[¹41��T��1 �������l�T� �F�A�$�{��Ä��+�F�����Yº��+����������¹ ��­ �����6��1 ��oI¹ �`�l�%�0º���¼F� 1��������,��½�<1GÀ.�����+���6�B�u¿��$�����jº���¹�¿�ÙT����Ä���º��,��½Ã �v������ÙY� y ���F�+�F�������6���Q¾A¾ Ü Á m �,����ÙY���F���������F¹ �3���,�8º������+�-ÙY��1 ��1I���8�61I������qF�21���1I�3��¹jº���¹�¿�� y ÙY�Q�`��º����Kº��Q��Ä��+�F�����º��K���+�l��¹���­ ��������1�º ��1 �B�$�vº��%���+��� 1 �u�]ºB� � 1�����¼F�6�Kº��,�B�u�:�����8º�¹ Ü©� ï �;oI¹���1��]º���� y ���21I�YoI¹��K�����B�6��¹��8À5��1 �u���6��1[º��Q������1���F� �,����»[º��6���EoI¹��¨�u�`�����+������1 º�� 1I��»j¹51��e������¹�� �����6��1¡�$º��21I����oI¹��Nº��,�K�`��­������F���,��½ Ã � �+��� �F���N¾W¾ Ü Á m Ë8qF�F�6�a[ ¼`¹����eÁ<½ � ë`Í���F�����,�l����1�º�»¡�¢� �+��� �`�u�¦º��T�r� Á Ü º��,�"ÙY��1 � ������¹��N�6�+�A�u��1	[ ¼F¹ �������6��1 �e�l�I��1I�Nº��+¹�¿G�����F¹ �N�F¹¤º��+¹�¿�� �������$�u¹ ���,��½ Ã ��+���$�u¹��]¾W¾ Ü Á m ���+�-ÙY����� ��� 1 º)º���1 �T� 1)����ÙY�����Y���F¹����6�+�gÙT�,����1��6�-ÙY�+�[�F¹'���+����1 ºs�F�:º����Tº��¡��������¹ ��­ �����6��1BoI¹�����������$�u�6��� 1`�j�F¹�¿��u¿��u���������6��1 ��º��Y�l� �61�½ ï �t�r� ��1s����1 ���$º y ���F��� ������¿��3ÙY�����`�¨¹51 Ü©� ï ����1I��� 1 ��1I�[º���¹�¿¥�`��­ �D�:���6�+� Ð���A(W�u�Nº��+¹�¿G���6�+�<������1 �+���¢� �+��� �F���[¾W¾ Ü Á m ������ÙT���Nº��[���21��6�N�u��ÙY�����jº������F¹ �e���,�����+�-ÙY�+�Nº�¹¥º���¹�¿�� y ÙY�[�`��º����[º����������¹ ��­ �����6��1s�61I���+�-q`�21 ��1I�Aº���1 �N�6�Y�u�F¹ ���6�F¼F�Tº��+��º���������ÙY�61���1I��� ¶ Ð`� ( } ��� ¶ ( �Ð } �¨���¦������ÙY�T���F�����,�l����1 º ��1I�W»£�$�ÙY�`�D�����Nº��e�¢� �u¿����D�:�����6��1£����1�¼F¹��6�u�[� �����6�������+½`Á_� �+�l�Q­��6�21¡� 1I���21�º�¹�oI¹��e�6�N���F�6��¹�� �����21�ºY�21£�u��ÙY�����eº��?1���Ù	­�����¹ ���+��F¹������+�W�u¿����D�:�����6��1�������¹��$�-oI¹��	�¢� ��1¤���,���6�6���j�$�{º��$��¼`��1 �F���$�������6��1¥º��	�¢� Ä ��ÙT�6������1 ��� 1¤�����({������¦��¹����u�	���F¹��u�0�+��� �F���F���u�1 ��1Y¹51£���F�6��¹�� º�����Ä����`���6�eº��,�����+�l��¹���­ ��������1 ��½ � 1T����� 1`�|º���1 �v����ÙY�����eº������`¹����,�����,�©���+�-ÙY�,�KºB� �F�:º����,���l¹ ���+���6��¹��:�oI¹��F1��YÀ5��1I�j��1I������qF� 1��6�go`¹ �¡���,�j�u��1	[ ¼F¹ �������6��1 ��º��¡�r� �,�l���F�u�£¾A¾ Ü Á m ½ Ã �
�����6�6���£º��¡�r� �+��� �F���£º��£�u��1	[ ¼F¹ �������6��1 �¾A¾ Ü Á m �+�l�N����������¿��%Ù¡������qF��ÙY� 1`�|��¼I����»pb � �����Y%LÐ��&%'Ð��	� ������rÐ � �,���v�6��1���Ù	­����W�����:����ºB� �F��­��������6�+�+½
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�21I�����W���F¹������,���u�������vº�¹ Ü©� ï ½ Ã � �+��� �F���[¾W¾ Ü Á|����1I���6�21I�v�6�+���u¿����D�:�����6��1��|�l�I��1I�v��¹pÙY��¿��%Ù	¹�Ù ¹51§�����F¹
�u�eº��+¹�¿� �������$�u¹ ���,�]�`¹
º���¹�¿£�����`¹ �|�u�v¹51��[���������$�u¹��6�TË8qF�`����¤ ¼`¹�����Á<½ � ëIÍ ½ Ã � �+��� �F���A¾A¾ Ü Á]������ÙY�u�eº���1��Aº��W���21��6�e�u��ÙY�����º��+�N���+�-ÙY�,�Wº�¹s�l�,�u��1�º��F�:º����j�61I������qF�21���1I�Wº���1 �N�$�{º����¨�����21 ���	ºB� �21 ����¼F�6�¦�21I�����Tº���¹�¿��������:�Wº�¹ Ü©� ï �l�`��1`�Nº��+����+� �����������6��1��K�l�������$���6�+�]º��%���+��� 1`���+�]º��+�]���6�+�u������1 �+½ Ü ���$�¦���F�����,�l����1�ºB��� �F�Q�u¿��3ÙT� ���`�`��¹§���F�]ºB� ¹51 Ü©� ï �u��1I���21 ��1`�º���¹�¿T�`��­������F���,� Ð �u��(��F�u�|¹51£�+���,�<������18�����¡�r� ��1I���+���`�<���6��1£º��+�Qº��u���+�-ÙY��1 ��1I�:� ¶ Ð } �u� ¶ ( } �,���Q�+¼`�F���e»[�r� �61I���+���`�<������1º��W����¹��Q�21I�����N�6�+�]º���¹�¿Y�`��­ �D�:���6�+�+½ Ã �[�����6�6���Aº��N�r� �,�l���F�u�Wº��W����1�¤ ¼`¹��:�����6��1¡¾A¾ Ü ÁQ�+�l�|��� ������¿���Ù¡������qF�3ÙY�21I����¼`�F���»6¥ � �T���	%LÐ��&%LÐ��	� �m�|%LÐ������Ã � �61I���+��Â��£º����6��ÙY�u��Ä���º���¾W¾ Ü ÁY�+�l�£º��G�����`���I�l�+�Y¹51Ñ�����$�u¹ �v�61I���+�-ÙY�,º��6�F�����
�21I�����G���,�¡�����$�u¹ � Ü©� ïT¦�ï �u�Ü©� ïT¦�ï ¾çË Ü©� ï ���6¹ �4ÙY��1��e�u�tº����0�u¿����D�:�����6��1�� Í ��Ù¡���$�¨���:��������1I�����`¹����K�$�v��Ä0������oI¹�����1 �u�6¹ ���Qº���1 ���6� Ü©� ï¡¦�ï ¾®¹����6������`¹��[�6�+���F­��l�+�-q���­ ���,�W���+�:Ä ���:�:Ä����,���¨��� �+�l�2�_»w�_º��6���T�����61 ���������6��ÙY�21I�[���`¹��[�6�+�[º��%���+��� 1 �u�,�[ºB� �21��+��¼`���`½ � �F�����F�����`�l�»T�¢� �+��� �F���[º��j�u��1�¤ ¼F¹ �������6��1 Ü©� ïT¦�ï ¾	���r� �,�l���F�u�[¾A¾ Ü Á:1��j����1I���6�21I�e� �`�����,�e�u��1�¤ ¼`¹��������6��1 ���l�I��1I��º���¹�¿§�����F¹ ��u�§º���¹�¿¯� �������$�u¹��6�+�+½ Ü �,�u�e�,���§� �������$�u¹��6� y ����ÙY�21I�£��1`�������+������1I�Y� ¹��6��oI¹��¤���+�¡��¿����D�:��������1 �£����1I�{º��¥�6�F��1Ñ���,�¡���6¹ �1���Ù	­�����¹ ���+�+�����+¹��^1���Ù	­����A������1`�v�+¼`����»6¥ � �����Y%'Ð Ê�	� ��� %LÐ Ê�����Ã �$ÙT����Ä���º���¾A¾ Ü Á m ���+�-ÙY����º���1 �Aº��?1 �W�����21�º����W�21
�u��ÙY�����e���F¹����+�|���,���u��1�¤ ¼F¹��:��������1 �+oI¹��¨��1I������q���� 151�� 1`�º���1��W�r� ����������¿��%Ù¡�����6��1���������¹���­ �����%q`�	»§�¢� �F�:º���� � º��+�����F¹����$��¼`�+�TÙ¡��¼�1 �u����oI¹��+�+½¨Á_����� �lq y ���|oI¹��`�Bº���1 �A�6�¡���F�Aº���2���l� y ÙT�TÙ¡��¼�1 �u����oI¹��+�]����1I���,�����$�|ÙY�u��Ä���º���1��W����� ����º�¹����]���F���u�`�����+�u����ÙY� 1`�]���,�|���F¹�� �6�F¼F�+�+Ù¡��¼�1 �u����oI¹��+�+½ Ü ½`U�½Ü ���¨§+�`º��G�u�¦�u�`���$��­��F�:������¹��:�`� ¡;Ï`��¡l������1I�gÙY��1I������oI¹��`�8º���1��j�u�£�+�F�+���6�nÙY����Ä���º��{¾A¾ Ü ÁA������ÙY�u���������	ºB� �F­����21 ���º��+�`q����6��¹ ���Yº��,�T���F¹�� �6�F¼F�+�$Ù¡��¼�1��u����oI¹��,�T���F�����,�<���+�+½ Ã �+�Y��¹�����¹��:�	��1I�1ÙT��1I������oI¹����u���l����º��%�¨�����21 ���§���F¹�q��F�D������wqF�21 ����º��¡�$�§� ���,�l� 1 �u�¡º���1 ���¢� �+��� �`�u�¡¾W¾ Ü Á�º��£�u��1�¤ ¼F¹ �������6��1 �W���+�-ÙY���l����1I�¦º��¡���+���`�6�F���$�����A���,���u¿��u���������6��1 �º������:��1���À5�+�l�Nº��	�:Ä ����¼F� Ã �6¼`��1 º¡�SÙT�����F�¢½ Ã �¡�l�,�<������1G��¹���q���1I���`�XoI¹��������+���21I���[¹51��¦��1 �������l�[�-���l���3Ù¡������oI¹��jºB� ¹51��ÙY�u��Ä ��º��j����������1 ������qF����¹G�����$�u¹ ��¾W¾ Ü Á<��º���1 ���6�j���F�vº����-����� y ÙY�+������1I���+�+�����+�����21 º§���6¹ ���21�º��������6���r� ��1 �������l��º���u�,��ÙT�,����1��6�-ÙY�+�+½
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µ ¨6Î�«�å çW¬�²3´0°¹µ;º8¯�°Ìå¹´ �#�%´0µ3¶!±.¬�´�±�¬�²3º��E±�³8¬Ì¯X®,�&º�²;±5�8´0µzå!´*µ)��º�u�±�°¹å!µ
Ü ���l���
���+�u���6��1p�����+���21I���£¹51½ÙY����Ä���º��
����������1 ������qF�{�F¹®���F�6��¹��|¾A¾ Ü Á[���`¹��	�6�§�+���$�u¹���º��,�¦��1I�����:�F�u���6��1 �|Ù¡��¼�1 � �����oI¹��,�eº���1 �����,�v�2���l� y ÙT�,������1I���+�+½ Ü �u������ÙY�u��Ä���º��[������ÙT���+���6�F�:��o`¹ �W�6�+���`��­������F���,��º��+���6��¼I��1 º �v�l��1`�e���6�F������ÙY�21I��$º�� 1`���©¤����+�Nº��[���,º�¹��6�����u��1 ���6º��+���F­��6��ÙY�21I�v�6�	�:���6���6�[º�¹������$�u¹ �¢½Ã �N���u¿�����oI¹��B�l¹ �D�e»j�����A��¹�­��6�6�Aº���1 �|�6�¦���3q�¹���� � Ä0���l�$���F��Þe��q���� � Î  :�0qF�`��¹.ÙT� ¿�� �`� �F¼F� ô;m�â�ô+î�Ë ���6� � ����������Ù¦­ ���mFîFî�Ë ½�Á_���+�l�e��¹ ������º��6������1��6­��6�j�l¹��e��¹������F���v���6�+�u������1���oI¹��z� Ú3¤3���0�����F¹ ���$�T����À5�����21 �����F�BªW�%qD¥ Ü ��1�º0�«�¤���<� Ë�ôlm(Ë*}�î ½
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Ã D�E�D�F�E ¹ FGD�HJILK;ILM�I�N'OQP�RTSJPUM ºWV N�H;M�P�K7ILRXFLP�Y À N�KGEZM�I�N�KGY ºWV N�K º P�Y º P@E�P�R�MTD�ILK7Y�[UMTD\MTY º�¹YÀ RTD ¼ SJP�K]M^D�ILK7Y�I ¨I¹ P_F�P ¹ RTYº I � [�R�P�K7EUP�Y ºWV [�K;P�R ¼ I�P ½�¾ D\KGY`K;N�S1H;RTP º P_E�D�Y�abF�P�Y À NcK7EZMTILNcK7Y ºWV N�K º P�Y º P�Y9[UMTD\MTY`O7R�NcO;R�P�Y º P�F V Ä D�SdI�FLM�N�K7ILP�KdSJN º�e FLPY�NcK]M'P�K]M�I e RTP�SJP�K]M º [�M�P�R�SJI�K;[�P�Y'O7D�R'F�DfY � SJ[UM�RTI�P º�¹ O;RTN�H;F e SJP�a,PUM1Y�P ¹ FLP�Y�FLP�Y º I � [�RTP�K7E�P�Y ºWV [�K7P�R ¼ I�P º P�Y)[UMTD\MTYº�¹GÀ R
D ¼ SJP�KcM_Y�N�K]M_K;[�EUP�YTYTD\I�R�P�Y4OGN ¹ R_N�H;M�P�K7ILR_F�P�Y � D\F�P ¹ R
Y4P � P�EUM�I � P�Y º P�Y_O7D\R
D\S e MTR�P�Y º P'F V Ä D\SJILFLM�NcK;I�P�KgSJN º;e F�P ½h V P�YiM'F�P�E�D�Y�O7D�R�P ¿ P�SJO;F�PjF�N�R
Y ¨]k PJF V NcKlY V ILK]MT[�RTP�YTY�PjD k E�N k O7F�D ¼ PJSmD ¼ K7[UM�I ¨]k P�Y'P�K]M�RTPjn�P k�¿ Y�IoMTP�Y'OQN�R�MTD�K]M�n;P�YY�O7ILK7Y �qp � ½ h P_EUN k O;FrD ¼ P�OGP k M Â MTR�P�NcH�M�P�K k O7D\R�FrD�n�I � [�R�P�K7EUPsn V [�K;P�R ¼ I�P�P�K]MTR�P�F�P�Y`[�MTD\MTY`MTR�I�O;F�PUM^P�MXY�ILK ¼ck F�PUM ½ h V P�YiMD k YTY�I,F�P1E�D�YsFLNcRTY ¨]k P)F V NcKtRTP�E Ä P�RTE Ä P)F V ILK]MT[ ¼ R
D\F�P)n�PJYTD k M�n V k Ku[�F�P�EUM�RTN�KtP�K]M�RTP1n�P k�¿ Y�ILM�P�Yv[ ¨]k I � D�FLP�K]MTY ½ h P�FLF�P � EUIP�Y�M^n�N�K7K;[�P4O7D�R`F�D�n�P�SJI7n�I � [�R�P�K7EUP_n V [�K7P�R ¼ I�PwP�K]M�RTPwF�P�Y^n�P k�¿ [UM
DbMTY`n;N k H;F�PUM
Y�n kYÀ R
D ¼ SdP�K]M`E�N�K]M�P�K7D\K]M�n�P k�¿ Y�IoMTP�YPUM k KfY�P k Fx[�FLP�EZMTR�NcK$DcEZM�I À�½¾ D�K7Y�n V D k MTR�P�YwE�D�Y4EUP�OGP�K7n;D�KcM�a�N�Kgn�N�ILM_D � NcILRwR�P�EUN k RTYwy1F�D À N�KGEZM�I�N�Kgn V N�K7n;PsOQN k R�P ¿ M�R
D\I�R�PsFLP�Y4O7D\R
D\S e MTR�P�Y ½h V P�YiMzP�K{O7D�R�MTI�E k FLI�P�R�K;[�E�P�YTY�D�ILRTPgOGN k Rzn�[�M�P�R�SJI�K;P�RjFrD � D\F�P k R�n�PtF V I�K]M�[ ¼ R
D\F�Ptn�PuYTD k M�P�K]M�RTPtn�P k�¿ Y�IoMTP�YjK7N�K �[ ¨]k I � D\F�P�K]MTY ½�¾ D\KGY�EUPJE�D�YsN�K|K;PmEUNcK7Y�Irn e R�P1H;ILP�KuP�KcMTP�K7n k O7DcYsM�N k M�PdF�D À N�K7EUM�I�N�K}n V NcK7n�Pca ¨ck I-OQN k R k K}E�D\FrE k FD\H|ILK;ILM�I�Nfn V ILK]M�P�RTDcEZMTILNcK|n�PmEUNcK ¤ ¼ck RTD\M�I�N�K7YsEUNcSdOQN�R�M�P ¨]k P�F ¨]k P�Y�E�P�K]MTD�ILK7P�Y�n�PdSdI�F�FLI�P�R
Y�n�Pmn�[UMTP�RTSJILK7D�K]MTY�aQSmD�I�YÙik Y�M�P'YTD1O7R�N Ù P�EZMTILNcKzY k R�F V P�Y�O7DcEUP�SJN�n e F�P ¨]k P�F V N�K$K;N\MTP�R
D�~]�Aw} ¥�� �A C Ì � ��=A C� jG� �� � �� �f�N���~ � } P�Y�M^F�D���N�K7EUM�I�N�Kjn V N�K7n;P@E�D�F�E k FL[�P_n V k K�n�P�Y`[UM
DbMTYXn k ��R
D\��SJP�KcM�a�P�M � FLP_O7R�N Ù P�EZMTP k RXY k R^F V P�Y�O7D�E�P�SJN�n e F�P���xP�Y O7D�RTD�S e M�RTP�Y-Y�N�K]M-n�NcK7EwE�D\FrE k FL[�Y P�K'��N�KGEZM�I�N�Kdn�P�Y9n�I � [�RTP�K7E�P�Y9n V [�K;P�R��cILPXPUM`n�PwE�P�Y,��N�KGEZM�I�N�KGY,n V N�KGn�PXO7R�N Ù PUM�[�P�YY k R�F V P�Y�O7D�E�PsSJN�n e FLPc��sD�K7YmEUP�R�M
D\I�K7Y1E�D�YdF�P$K7N�S)H7R�P$n�PfEUN�KGn�IoMTILNcK7YJn k O;R�NcH;F e SJPzP�YiMmY k OG[�R�I�P k RJD k K7N�S)H7R�P$n�PgO7D\R
D\S e MTR�P�Y1yD Ùik Y�M�P�R�� £ KgOQP k M@D�FLNcRTY�Y�P'n�P�SJD�K7n�P�R�a;Y�IxF V NcKgn;N�ILM_K;P�M�P�K;ILRsEUN�SJO�MTP ¨]k P'n V k K;P�O7D�R�MTILP'E
�;NcI�Y�I�P�n;P�Y_E�N�K7n�ILM�I�N�KGY�aN k Y V I�F�F V N�K)n�NcIoM-D Ùik Y�M�P�R F�P�YxOGD\R
D\S e MTR�P�YWD ¤ K)n;P^Y�D\M�IrYi�>D�ILRTP�D k SdI�P k;� a�F V P�KGY�P�S)H;F�P^n�P�Y,E�N�K7n�ILM�I�N�KGY�� � ¤ K)n V I�FLF k Y�M�RTP�REUPsO;R�NcH;F e SJP�a]EUN�KGY�Irn�[�RTN�KGY�F V P � P�SJO;FLPvn V k Km��R
D\��SJP�KcM4n�Psn;P k�� Y�IoMTP�YXK;N�K � [ ¨]k I � D\F�P�K]MTY Ô PUM_�qa]E�N�K]M�P�K7D\K]M k K�Y�P k F[�F�P�EUM�RTN�KmD�EUM�IL�i�]� V I�K]M�[��cRTD�FLP_n;P@Y�D k MXP�M^FrD'n�I � [�R�P�K7EUPvn V [�K;P�RT��I�P�P�K]MTR�P_F�P�YXY�ILM�P�Y�a�Y�N�K]M^N�H;M�P�K k P�Y�y�O7D�R�MTILRwn k E�D\FrE k Fn�P�Y@[UM
DbMTYsn�N k H;FLP�MTYsn k ��R
D\��SJP�KcM�� h P)E�D\FrE k F-EUNcK7n k ILMvymF V N�H�MTP�K]M�I�N�Ktn�P)F�Dzn�I � [�RTP�KGEUP)n V [�K7P�RT��I�P�P�K]M�RTP'F�P�Ys[UMTD\MTYD\I�K7Y�I ¨]kxV D k�� n�P k�� ��N�KGEZM�I�N�KGYsn V N�KGn�P�a�F�P�Y ¨ck P�F�FLP�Y k K7P)��NcI�YsO;RTN Ù PUMT[�P�YsY k RvF V P�Y�O7D�E�P)SJN�n e F�P�a�OQP k7� P�K]M�Y�P1SdP�M�MTR�PY�N k YwF�Dd��NcR�SJP ¥ �� ��^�,�_� ����� p>� � r �� Ô � � �U�]� p>� � r �� � ��� ��`� � ���f�U�]� p�� � r �� Ô � � ���L� p>� � r �� � ��sD�K7Y_F�P)E�D�Y�Irn�[�D�F�aGFLP�Y@D�K;��F�P�Y�� � PUM@� � Y�N�K]M@[��cD k;� �G�xP�Y_��N�K7EUM�I�N�K7Ysn V N�K7n�P)O;R�N Ù PUMT[�P�Y@Y�NcKcM@D�FLNcRTY_N�R�M��;Nc��N�KGD\F�P�Y�aPUM�FLP�YsE�N�K7n;IoMTILNcK7YvOGN]Y�[�P�YsO7D\R�EUP�Y_��NcK7EZMTILNcK7Ysn V NcK7n�P�Y�Y�N�K]MsIrn�P�KcMTI ¨]k P�Y��W�,D�n�I � [�R�P�K7EUPJn V [�K;P�R��cILP1P�K]M�RTP)F�P�YvY�IoMTP�YPUM4F V I�KcMT[��cRTD�FLPvn�P�Y�D k M4Y�N�K]M�D\F�N�R
Y k K7I ¨]k P�SdP�K]M�n;[UM�P�R�SJI�K;[�P�Y����vD\K7YwFrD)O7RTD\M�I ¨ck PsF�P�Y4n�P k�� ��N�KGEZM�I�N�KGYXK7PvY�N�K]M4O7D�YEUNcSdOGDbM�I�H;F�P�Yv��� �m�� � ��  a�PUM4F V NcK�n�N�ILM�E
�;N�IrY�I�R k K;Pvn;[�SmD\R
E
�;P@ydD�n�NcO�M�P�R�� £ K�OQP k M4R
D\IrY�NcK;K7D\H7FLP�SdP�K]MXn�I � [�R�P�K7EUI�P�RM�RTN�IrY4E�D�Y��¡ ��� P�Y9[UM
DbM
Y-Y�N�K]M`O;RTN�E
�;P�Y,P�Kd[�K;P�R��cILPcaqPUM�F�P�Y9EUNcK7n�ILM�I�N�K7Y`n k O;RTN�H;F e SJP4Y�NcK]M-RTP�FrDbMTI � P�SJP�K]M`EUN�SJO7D\M�I�H;F�P�Y4�>n;D�K7YF V P � P�SJO;F�PsO;RT[�Y�P�K]MT[@EUP�F�D1EUN�RTRTP�Y�OGNcK7nmy'� �v¢ � �   ���vD\K7YwEUP�E�DcY�N�K$n�[UMTP�RTSJILK;PsFLP�Y � D�FLP k RTYwn�P�Y^O7D�RTD�S e M�RTP�YP � P�EZM�IL�>Y ¨]k IxRTP�O7R�N�n k IrY�P�K]M_D k�� SJI�P k�� M�N k M�P�Y_FLP�Y�EUN�KGn�IoMTILNcK7Y4O7D�R k K;P�SJ[UMT�;N�n�P'n�P�Y4SJNcILK7n;R�P�Y�E�D\RTRT[�Y��
� ��� P�Y,[UMTD\MTY,N�K]M,n�PX��R
D\K7n;P�Y n;I � [�RTP�K7E�P�Y,n V [�K;P�RT��I�P�P�M,F�P�Y-EUN�KGn�IoMTILNcK7Y-Y�NcKcM,R�P�F�D\M�I � P�SJP�KcM,ILK7E�N�SJO7D\M�I�H;FLP�Y����sD�K7YE�P1E�DcY_I�F,P�YiMvRTD�I�Y�N�K7K7D\H;F�P'n�PdY k O7O;R�I�SJP�RvF V I�K���N�RTSmDbM�I�N�KfRTP�FrDbMTI � P)D k;� [�MTDbM
Ysn;P)O;F k Ys�7D k MTP)[�K;P�RT��I�Pj�>n;D�K7YF V P � P�SJO;F�P_O;RT[�Y�P�K]M�[_NcKmK;P@E�N�K7Y�P�R � P�RTD ¨]k P_FrD���N�K7EUM�I�N�Kjn V N�KGn�P@n k n�N k H;F�PUMX��N�K7n;D�SJP�K]MTD�F   ��� V �7D\SJI�FoMTN�K;I�P�KP � P�EZM�IL�xK;P@n;[�EURTI�RTD�n�NcK7E ¨]k P_F�P�Y^[UMTD\MTYXn�P_O;F k Y�HGD�YTY�P�[�K;P�RT��I�P�a\FrD�O;RT[�Y�P�KGEUP_n�P�Y^D k M�RTP�Y`[�MTDbM
Y^n;D�K7Y`F V P�Y�OGD�EUPSJN�n e F�P�K V [UM
D\K]M_n;D\K7Y@EUP�Y�E�D�Y4FrydK;[�E�P�YTY�D�ILRTP ¨]k P�OQN k R_E�N�SJO;F�[UMTP�R�F V P�Y�O7DcEUPc�
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Ã ���xP�Y�[UM
DbMTY)Y�NcKcM�O;RTN�E
�;P�YvP�K}[�K;P�RT��I�PJPUM'F�P�Y�E�N�K7n�ILM�I�N�KGY�Y�NcKcM�I�K7EUNcSJO7DbMTILH;F�P�Y�� �vD\K7Y�E�PjE�DcY�ILF � D k K´R�[�P�FO;RTN�H;F e SJPdFLI�[JD k E
�7N�I � Sdµ�SJPdn�PdF V P�Y�O7DcEUPdSJN�n e F�P1N k n k M � OGPmn V ILK]MTP�R
D�EZMTILNcK7Y�� £ K|OGP k M'n�P � N�I�Rs[�F�D�R��cILRF V P�Y�O7DcEUP�SJN�n e F�P'Y�I FLP�O;RTN�H7F e SdP�O;RTN � ILP�K]M�n;P�F�DdK;NcK � NcR�MT�;N��cN�K7D�FLILM�[vn�P�Y���N�K7EUM�I�N�K7Y_n V NcK7n�P�O;RTN Ù PUMT[�P�Y�� £ KR
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âbD\F�Irn�IoMT[|n�PuF V �7D\SJI�FoMTN�K;I�P�K»PUå�P�EZMTIo�ia�E V P�YiM � y � n�I�RTPtY�D
E�D\O7DcEUILM�[uy
R�P�O;R�N�n k ILRTPuEUNcR�RTP�EUM�P�SdP�K]MjFLP�Y�n�ILåQ[�R�P�K7EUP�Yn V [�K;P�RT��I�P�Y�PUMzF�P�Y���N�KGEZM�I�N�KGY�n V N�K7n;P�awOGP k M$µ�M�RTPt[�âbD�F k [�PuP�K¬E�D\FrE k F�D�KcM$F�D
âqD�FLP k R�SJI�K;I�SJD�FLP}n k ã � � N�H;M�P�K k Pc�ú^KÎPUå�PUM�a,F�P�Y)M�P�R�SJP�Y)n�P�Y)Y�N�SJSJP�Y)E�N�K]M�P�K k P�Y1n;D\K7Y)F V P � O;RTP�YTY�ILNcK
n k ã � � n�N�I�â�P�K]M)µUMTR�PjO7R�N�E
�;P�Y'n�P��7a,N k O;F k YO7R�[�EUIrY�[�SdP�K]M�acn;N�I�â�P�K]M^µ�M�RTP_OQPUM�ILMTYwn�P�âqD�K]M^F�D)n�Ioå�[�RTP�KGEUP@n V [�K7P�RT��I�P@E�D�RTDcEZM�[�R�IrY�M�Irù k P��ò n k O7R�NcH;F e SJP@D k E�D\RTR�[c��� DâbD�FLP k R_n k ã � � n�NcIoM@n;N�K7EvµUMTR�P�OQPUMTIoMTP)n�P�âbD�KcM � Öx×��ò � �à�F7P�Y�M�a\O7D�R�D\I�FLF�P k RTY�abILK]MT[�RTP�YTY�D�KcM`n�P_n�[�M�P�R�SJI�K;P�R`F�P�Y`âcP�EUM�P k RTY9O;RTN�O7R�P�Y-n;P�F�D�SmDbMTR�IrEUP � P�M�FLP�Y`âbD\F�P k R
Y9O;RTN�O;RTP�YDcY�Y�N�EUI�[�P�Y�� h P�YXâ�P�EZM�P k R
Y�O;RTN�O;RTP�Y�a�ù k P@F V NcK�K;N�M�P�R
D�À! Á a�Y�N�K]Mwn;P�YwEUN�S1H;I�K7D\IrY�NcK7Y�F�I�K;[�D�ILRTP�Ywn�P�YXO7D�RTD�S e M�RTP�Y^À Á �;¶�IF V N�K�K7N\M�P �  QP�M �  �FLP�Y^SmDbMTR�IrEUP�Y � P�M � P � O;RTILSJ[�P�Ywn;D\K7YXFrD)H7DcY�Pvn�P�EUP�YXâ�P�EZMTP k R
Y^O7R�NcO;R�P�Y�a]D\F�N�R
Y^F�Pvã � � OGP k M4Y�PSJP�M�M�RTP'Y�N k Y4FrD1��N�RTSdPJÑ ã � � � ê� Ò ÔÈÁ�Õ � �  Á
Á#" À  Á � �  Á�  Á
Á%$ �¶�I]F V N�K�SJN�n�Io·GP^FrD_âbD\F�P k R-n�P^F V k K)n�PwEUP�Y,O7D�RTD�S e M�RTP�Y�aUN�K�OQP k M-âcN�I�R ù kxV I�F]O7D�Y,OGN]Y�Y�I�H;FLPXn�P^RT[�n k ILRTP�F V D k ��SJP�K]M
DbM�I�N�Kn k ã � � P�KJSJN�n�IL·GD\K]M�F�P�Y�D k M�RTP�Y9O7D�RTD�S e M�RTP�Y��b� DvâbD\F�P k RXn k ã � � n�[�OGP�K7nmn�P_E
�7DcE k KJn�P_E
�7DcE k KJn�P_EUP�Y`O7D�RTD�S e M�RTP�YI�K7n�[�OGP�K7n;D�SdSJP�KcM��%&sKgOQP k M�D k YTY�IxR�P�SmD\R
ù k P�R_ù k P'Y�I FrDmâbD\F�P k R_O7R�NcO;R�P �  ÁTÁ P�Y�M_�>D�ILH;F�P�aGFLP�ã � � K;P)Y�P�R
Dmù k P'OQP kY�P�KGY�I�H;F�PJD k�� âbD\RTIrDbM�I�N�KGYvn;PmF�D$âbD\RTI�D�H;F�P1À! Á D�YTY�N�E�IL[�P��'�`D\R'EUNcK7Y�[�ù k P�K]M�ILF^þuD k R
D k K;Pm��R
D\KGn�P1I�SJO;RT[�EUIrY�ILNcK}Y k RFrD´âbD\F�P k Rjn;PgE�PUM�M�PfâbD\RTI�D�H;F�P���� V D\KGD\F�þ�Y�Pgn�P�YJâbD\F�P k RmO;R�NcO;RTP�YJn�PfFrD|SmD\M�RTI�E�P � OQP�RTSJPUM�n�NcK7Egn�Ptn�[�M�P�RTSJILK7P�RF�P�Y1EUNcS)H;I�K7D\IrY�N�K7Y�F�ILK7[�D\I�RTP�Y�n�PjOGD\R
D\S e MTR�P�Y�aWOQN k R)FLP�Y�ù k P�FLF�P�Y�FrDgO;RT[�E�I�Y�ILNcKln k E�D�F�E k F�P�Y�M)SmD k âqD�I�Y�P�� h Pm��P�K7R�Pn;PdO7R�NcH;F e SJP�YsOGP k M�P�KuOGD\R�M�IrE k F�ILP�R�Y k RTâ�P�K;I�Rvn;D�K7YsFLPmE�DcY@N kuk K}O7D�RTD�S e M�RTP�aGN kuk K;PmEUN�S1H;I�K7D\IrY�NcKtF�ILK;[�D\I�R�Pdn�POGD\R
D\S e MTR�P�Ysn�[�OGP�K7nun;PdE�N]P�ûjEUI�P�K]MTY�n�P�Y@��NcK7EZMTILNcK7Yvn V NcK7n�PJDqþcD�KcM�n�P�YsâbD\F�P k R
Y@M�R e Ys�>D\I�H;F�P�Y�aQP�MvOQN k RvF�P�YTù k P�F�F�P�YFrDdO;RT[�EUIrY�ILNcKjR�P�F�D\M�I�â�PvP�Y�MX�>D�ILH7FLPc��à�FWP�Y�MwO7D�R���NcI�YwOQNcYTY�I�H;F�Pvn;PvSJP�M�M�RTPvP�K$[�â�I�n;P�K7E�PvE�Pv�cP�K;RTPsn;PvO7R�NcH;F e SJPsO7D�R k K;PY�I�SdO7FLPvD\K7D�FLþ�Y�P@n�P@F V �7D\SJI�FoMTN�K;I�P�KjP�åQP�EZMTIo�xP�KjK;P@O7R�P�K7D\K]M^P�K�EUNcSdO;M�Psù k PsFLP�Y�NcRTn�RTP�Y^n�P@�cRTD�K7n�P k RXn k O7R�NcH;F e SJP��h P�OGP�K7n;D�KcM1FLNcRTYTù k P1F V �7D\SJI�FoMTN�K;I�P�K´PUå�P�EUM�IL��P�Y�M1EUNcSdO7FLIrù k [�aWP�M1ù k PjEUPm�cP�K;RTPmn V D�K7D\F�þ�Y�PJP�YiM)n�ILûjEUI�FLPcaxF V D�K7D\F�þ�Y�Pn;P�Y`âcP�EZMTP k R
Y9O;RTN�O;RTP�Y9P�M^n�P�Y�âqD�FLP k R
Y`O;RTN�O;RTP�Y9n�P_FrDvSmDbM�RTIrEUP � OQP k MXD�FLNcRTY`Y V Dqâ�[�RTP�R k KmN k M�I�F7Y�ILSJO;F�P�PUM^O7RTD\M�Irù k P��
/10)( *w:,+�AF�@¾_:�BC¼W3;½_A�¾@:

&sKJOQP k MwR�P�SmD\R
ù k P�R�ù k P_n;D�K7Y`F V P � O7R�P�Y�Y�ILNcKmn k ã � � n;P�F�D�SJ[�M��;N�n�P_[�MTD�H;FLI�P_n;D�K7Y�FrD�Y�P�EZMTILNcKdO7R�[�EU[�n;P�K]M�P'�>â�N�I�R[�ù k DbMTILNcK$àZ� 	�
   a�NcKzI�SJOGN]Y�P'D k�� n�ILåQ[�R�P�K7EUP�Y_n V [�K;P�R��cILPvSJNbþ�P�K;K;P�Y�n;P�Y4[UM
DbM
Y_n�P'n�[�O7D\R�Ml~��� Ù è�n V µUMTR�P�[��]D\F�P�Y�D k��n;Ioå�[�RTP�K7E�P�Y�n V [�K;P�R��cILP1E�D\FrE k FL[�P�Y��Gú�Ku�>D\ILM�a�FrD�EUNcK7n�ILM�I�N�KtRTP�E
�7P�R
E
�;[�P'P�YiM�ù k P1F�P�Yvn�ILåQ[�R�P�K7EUP�Ysn V [�K;P�RT��I�P�YsO;RTN�O;RTP�Yn;PzF V �GD\SJILFLM�NcK;I�P�K
P�åQP�EZM�IL�sY�N�I�P�K]M)[��cD\F�P�Y1D k�� n�ILåQ[�R�P�K7EUP�Y1n V [�K;P�RT��I�P�Y1E�D\FrE k FL[�P�Y���&sRJEUP�Y1n�P k;� O7R�NcOGN]Y�ILM�I�N�K7Y)K;PY�N�K]M�O7D�YsMTN k M'y��>D\ILMv[�ù k ILâbD\F�P�K]MTP�Y�n;D\KGYsFrDzSdP�Y k R�P1N��}FLP�YsâcP�EUM�P k RTYvn�PJn�[�O7D�R�M{~ �� Ù èsK;PmY�N�K]MsO7DcYsM�N k M�y��>D\ILMIrn�P�KcMTI�ù k P�YsD k�� â�P�EZM�P k R
Y_O;RTN�O;RTP�Y
~�æ.-/,èsn�P)F V �GD\SJILFLM�NcK;I�P�KtP�åQP�EZM�IL�i�W¿_N k Y@DqâcN�K7Y_n;N�K7E1n�[�âcP�F�N�O;OQ[ k K7P1Y�P�EUNcK7n�P
£ ï
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SJ[UM��7N�n;P�a�ù k P�Frù k PsOQP k O;F k Y�EUNcSdO7FLIrù k [�Pvn V k KzOQN�I�K]M4n�Pvâ k PsM�P�E
�7K;I�ù k Pca�ù k IQI�SJOGN]Y�PvP � O;F�IrEUILM�P�SJP�KcM4FrD1Y�P�E�N�K7n�PEUNcK7n�ILM�I�N�Kxa7D\·7Ktn�P'âcN�I�R@n;D�K7Y@ù k P�FLF�P'SJP�Y k RTP�a7E�PUM�MTP1n�ILå�[�RTP�K7E�P'OGP k M@I�K�0 k P�K7EUP�R@F�P�Y@R�[�Y k FLMTD\MTY��!&sKtE
�;NcI�Y�IoMvn�N�K7EOGN k R�FrD1âbD�FLP k R_n k ã �� F V P � O;R�P�Y�Y�I�N�KzY k I�âbD\K]M�PJÑã �� � Ò äÈ Ù Õ ��1 Ù,2�Ú - Ù�� � �|Ú - Ù �´òdÙ�ð43 � � Ò äÈ Ù Õ �65 Ù ÒÈð Õ � 2�ö�Ùóð_� ì æ -ð �� �`Ù � 3 � ��àZ� 	cø  
N�� Ú - Ù Y�NcKcM1FLP�Y)[�K;P�RT��I�P�Y�O7R�NcO;R�P�Y)n�PzF V �7D�SdI�FLM�N�K7ILP�K
PUå�P�EUM�IL�_N�R
n�N�K;K7[�P�Y)O7D\R1[�K;P�R��cILPjE�R�NcI�YTYTD\K]M�P�Y�axP�M�~iæ.- Ù è'F�P�Yâ�P�EZM�P k R
Y�O;RTN�O;RTP�Y1D�YTY�N�EUI�[�Y�� 1 Ù PUM 5 Ù Y�NcK]M)FLP�Y)OQN�Irn;YdDbå�P�EUM�[�Y1D k�� n�ILåQ[�R�P�K]M�P�YdEUNcK7n�ILM�I�N�K7Y)PUMJY�NcKcMd[��]D k�� R�P�Y �OGP�EZMTILâcP�SJP�K]M1yfF V ILK�â�P�RTY�Pjn k E�D\RTR�[jn�P�F V ILKGEUP�R�M�ILM k n�PzY k R)F�P�Y1n�ILåQ[�R�P�K7EUP�Y'n V [�K;P�R��cILPjP�M1yfF V I�K�â�P�RTY�Pjn k E�D\RTR�[mn�PF V I�K7EUP�R�MTIoM k n�P'Y k R�FLP�Y�EUN�PUûjE�ILP�KcM
Y�n�P�Yw��NcK7EZMTILNcK7Y_n V N�KGn�P�Y��;� V P � O;RTP�YTY�I�N�K$n k ã �� OQP k M@Y�P�SJPUM�MTR�P'Y�N k Y4F�D1��N�RTSJPJÑã �� � Ò äÈ Ù Õ � 1 Ù 2 Ú - Ù�� � �|Ú - Ù �´ò Ù�ð 3 � � Ò äÈ Ù Õ � 5 Ù � 2 ê � ì æ - Ù �� � Ù�� 3 ��àZ� 	7	  &sKjOQP k M�K;N�M�P�R4ù k P�a�EUNcK]M�R
D\I�R�P�SdP�K]MXy)FrD'O7R�P�SdI e RTP@SJ[�M��;N�n�Pca]NcKjI�SdOQNcY�PvI�E�IQP � O;FLIrEUILM�P�SJP�K]M4D k�� FLP�Y^[�MTD\MTY´~iæ.- Ù èn�PmEUNcR�RTP�Y�OGNcK7n�RTP1D k�� Ö × [�MTDbM
Y�O;RTN�O;RTP�Y ~ �`Ù è�n�PJF V �7D�SJILFLM�NcK;ILP�K|P�åQP�EZMTIo��n�PJO;F k Y�H7DcY�Y�P1[�K;P�RT��I�P��'�`D\R�D�ILF�FLP k R
Y�aEUP�M�M�P)Sd[�M��;N�n�P1K;[�E�P�YTY�ILM�P�F V [�âbD\F k DbMTILNcKtn�P�Y@ILKGEUP�R�M�ILM k n�P�Y@PUå�P�EZM k [�P�YsY k R_F�P)E�D\FrE k F-n�P�Ysn�Ioå�[�RTP�KGEUP�Ysn V [�K;P�R��cILP�Y�PUMY k RdF�PfE�D�F�E k F�n�P�YmE�N]P�ûjEUI�P�K]MTYmn�P�Y1��N�K7EUM�I�N�K�n V NcK7n�P�Yÿ~ �`Ù èZ� h P�EUI�K V P�Y�MmO7D�YdMTN k �iN k RTYd[�â]Irn�P�KcM�a`SmD\IrY1OQP�RTSJPUMK;[�D�K;SJN�I�K7Y�n�PmOQN k âcN�I�R'D
� k Y�M�P�R�FLP�OGNcI�n;Y'R�P�F�D\M�IL�4n�NcK;K;[jD k�� EUNcK7n�ILM�I�N�K7Y)Y k R�F�P�Y)n�Ioå�[�RTP�KGEUP�Y)n V [�K;P�RT��I�PJPUM1D k��EUNcK7n�ILM�I�N�K7Y�Y k R�F�P�Yw��N�KGEZM�I�N�KGY�n V NcK7n�Pc�� D�SJI�K;ILSJIrY�D\M�I�N�Kjn k ã �� P�YiMwO;F k Y^n�[�FLIrE�D\M�P@ù k P@E�P�F�FLP@R�P�K7EUNcKcMTR�[�P_n;D\KGY�FrD'Y�P�EZMTILNcKmO;R�[�EU[�n�P�K]M�Pca\O k IrYTù k PsEUP�F k I �EUI-K;P1n;[�OQP�K7nuO7D�Yvn�P�YsO7D�RTD�S e M�RTP�Y�À;Á�n�P)SmD\K7I e R�Pdù k D�n�R
DbMTI�ù k Pc�G�xP�Y@âbD�FLP k RTYsn�P�Y@��N�KGEZM�I�N�KGY@O;RTN�O7R�P�Y
~iæ.- Ù è@PUMn�P�Y^âbD\F�P k R
Y`O;RTN�O;RTP�Y`DcY�Y�N�EUI�[�P�Y Ú - Ù Y�N�K]M^P�KmP�åQP�Mwn�[�OGP�K7n;D�KcMTP�YXn�P_FrD�âbD\F�P k R^n;P�Y�OGD\R
D\S e MTR�P�Y���&sKmRTP�E
�;P�RTE
�7P_n�N�K7EF�DJâbD�FLP k R@SJI�K;ILSmD�FLP)n k ã �� O7D�R k K;P)Sd[�M��;N�n�P1IoMT[�R
DbMTILâcP��!&sKfE
�;NcI�Y�I k K;P1âbD\F�P k R@n;P)n�[�OGD\R�M@n�P�Y@O7D\R
D\S e MTR�P�Y4À�Á;aù k I7n;D�K7Y`FrD�O;R
DbM�Irù k P_Y�P�R
Dvn;N�K;K;[�P�O7D\R^F�D�SJ[UMT�;N�n�P_O;RT[�E�[�n�P�K]M�P���&sKmFLI�K;[�D�R�IrY�PwF�P�YXn�[�RTI�â�[�P�Y9O7D\R�M�I�P�F�F�P�Y�n k ã �� Db·7Kn�P�Y�P�R
D\SJP�K;P�R�y k K8�iP k n V [�ù k D\M�I�N�K7Y4F�ILK7[�D\I�RTP�Y4ù k IxOQP�RTSdP�M@n�P�n�[UMTP�RTSJILK;P�R k KgK;N k â�P�D k �iP k n�P�O7D\R
D\S e MTR�P�Y��&sK´E�N�K7Y�Irn e RTPjn�N�KGE k KlO;RTP�SJILP�R9�iP k n;PmO7D\R
D\S e MTR�P�Y�axù k PmF V N�KlK;N�M�P�R
D$À!:Á �,� V �GD\SJILFLM�NcK;I�P�K´PUå�P�EUM�IL��E�N�RTR�P�Y �OGNcK7n;D�KcM�y�E�P�YsâqD�FLP k R
Y�aQY�P�Y@âcP�EZMTP k R
Y_O7R�NcO;R�P�Y_P�MvY�P�YsâqD�FLP k R
Y_O;RTN�O;RTP�Y@[UM
D\K]MsK;N�M�[�Y@RTP�Y�OGP�EZMTILâcP�SJP�K]M�@;:bam~iæ<:Ù èPUM Ú :Ù ���xP@n�[�â�P�FLNcO;OGP�SJP�K]Mwn�P>=,Dqþ�F�N�R^y)F V N�R
n�RTP � n�P�Y�â�P�EZMTP k R
Y�O;RTN�O7R�P�Y`PUM4n�P�YXâbD\F�P k R
Y�O;RTN�O7R�P�Y�a\P�Km��N�KGEZM�I�N�Kjn;P�YâbD\RTI�D\M�I�N�K7Y ö À Á n�P�Y�OGD\R
D\S e MTR�P�YXY V [�EURTIoM'Ñ
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� ÒqÔÈÁ�Õ � ö À Á ÒÈð Õ �E?A@Õ Ù�B ôi@)Á�è ð�Ù2 Ú :ð �|Ú :Ù 3 �� æ :ð �
� ê� ÒqÔÈÁ Í � Õ � ö À Á ö À � ÒÈð Í çZÕ �E?A@Õ Ù�B ô�@ Á è ð ç ô�@ � è ç Ù � ô�@ � è ð ç ôi@ Á è ç ÙÊ Ú :ç �|Ú :Ù Ï 2>Ú :ð �uÚ :Ù 3 �� æ :ð �
� ê� Ò ÔÈÁ Í � Õ � ö À�Á ö À � ÒÈð Õ �E?A@Õ Ù�B ôi@ Á è Ù�Ù ôi@ � è ð�Ù � ôi@ � è Ù�Ù ô¸@ Á è ð�Ù2 Ú :ð �uÚ :Ù 3 � �� æ :ð � ��àZ� 	�I  

N��$K;N k Y�Dqâ�N�KGYwDcn�N�O;M�[�FLP�Y4K;N\M
DbMTILNcK7Y�Y k ILâbD\K]MTP�Y�Ñô�@ Á è ð�Ù � ì æ :ð �� @ Á �� æ :Ù �
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h P^R�[�Y k FLMTD\M,EUNcR�RTP�Y�OQN�K7nvy k K'n�[�â�P�F�N�O7OGP�SdP�K]M OGP�R�M k RTH7DbMTIo�;y4F V NcRTn�RTP � a�y k K;P�P � EUP�O;M�I�N�K�O;R e Y����xP�n;[�â�P�FLNcO;OQP�SJP�K]MOQP�R�M k R�H7D\M�IL�GP�YiM`��[�K;[�R
D\F�P�SJP�KcM-R�[�D\F�I�Y�[^P�K1K7N�RTSJD�FLIrYTDbM�I�N�K)ILK]M�P�R�SJ[�n�I�D�ILRTP���ô\æ.- Ù ~ ~iæ<:Ù è � ê   �\�xP�Y-âcP�EZMTP k R
Y-O;RTN�O;RTP�YK7PuY�NcK]MmD�FLNcRTYJO7F k YjK;N�RTSJ[�YJF�N�R
Y�ù k PgF�P�YmâbD\RTIrDbM�I�N�KGY ö À�Á´Y�N�K]MjK;NcK�K k FLF�P�Y��^�vD\K7YmF�PtE�DcYJO;RT[�Y�P�K]M�a^E�PUM�M�PtK;NcK �K7N�RTSJD�FLIrYTDbM�I�N�Ktn;P�Yvâ�P�EZM�P k R
Y_O;RTN�O;RTP�Y@R�IrYTù k P�R
D\ILMvn�P)�>D\I�R�Pdn�ILâcP�RT��P�R@F�PdY�P�E�N�K7ngMTP�RTSJP1n k ã �� �W¿@N k Y�Dqâ�NcK7Y_n�NcK7EDcn�N�O;M�[ k Kgn�[�âcP�F�N�O;OQP�SJP�K]M4P�K$K;N�RTSmD\F�I�YTDbMTILNcKQP�P � D�EUM�PSRZa�EUP�ù k IWP � O;F�I�ù k P�K;N�MTD�SdSJP�KcM4FrD1O7R�[�Y�P�K7EUPvn V k KgY�P�E�N�K7nMTP�RTSJP'y1F V N�R
n�R�P�n�P k�� n�P�âbD\K]M�FLP'n�[�M�P�R�SJI�K7D\K]M
~iæ<:Ù è��>[�ù k DbMTILNcKzàZ� 	�I   �&sKzR�P�OGNcR�MTPvE�Pvn;[�â�P�FLNcO;OQP�SJP�K]M�n�P�Yw[�K7P�RT��I�P�YXO;R�NcO;RTP�YXPUM�â�P�EZM�P k R
Y^O;RTN�O7R�P�YXn;D�K7YwF V P � O;RTP�YTY�ILNcK�n k ã �� ��[�ù k D �MTILNcK)àZ� 	cø   �T&sK)n�[�RTI�â�P^P�K7Y k IoMTPwE�P�Y,[�ù k D\M�I�N�K'O7D�R R
D\O;OQN�R�M-D k�� âbD\RTI�D\M�I�N�K7Y,n�P�Y,O7D\R
D\S e M�RTP�Y ö À;Á;��ú^K)K;P4EUNcK7Y�P�R�âbD�KcMù k P�F�P�YwMTP�RTSJP�Y�n k O;RTP�SJI�P�R
Y4N�R
n�R�PvP�K ö À;Á�a�NcKgN�H�MTILP�KcM�F�PU�iP k�� n V [�ù k DbMTILNcK7YwFLI�K;[�D\I�R�P�Y�Ñ

ÒqÔÈ� Õ � � Á � À � ��� Á
Nc�gFLP�Y4SJD\M�RTI�E�P�Y � P�M � Y�N�K]M�SmD\I�K]M�P�KGD\K]M_n�[U·7K7ILP�Y�O7D\R�Ñ� Á � � � Ò äÈ Ù Õ � 1 Ù õ ô�@ Á è Ù�� � Í Ù�� � � ô�@ Á è Ù�Ù ÷ õ ô¸@ � è Ù�� � Í Ù�� � � ô�@ � è Ù�Ù ÷

�V� Ò\äÈ Ù Õ ��1 Ù ÒÈçUÕ �E?A@Õ Ù�BXW ôi@ Á è Ù�� � Í ç ôi@ � è ç Í Ù�� �2>Ú :ç �uÚ :Ù�� � 3 � ôi@ Á è Ù Í ç ô�@ � è ç Í ÙÊ�Ú :ç �|Ú :Ù Ï Y 2 Ú :Ù�� � �uÚ :Ù �lò Ù Í Ù�� � 3
� Ò äÈ Ù Õ � 5 Ù ÒÈð Í çZÕ �E?A@Õ Ù�B ôi@)Ácè ð ç ô¸@ � è ç Ù � ô�@ � è ð ç ô¸@)Á\è ç ÙÊ�Ú :ç �|Ú :Ù Ï 2 Ú :ð �|Ú :Ù 3 ì æ :ð �� � Ù �
� Ò�äÈ Ù Õ �.5 Ù ÒÈð Õ �E?A@Õ Ù�B ôi@ Á è Ù�Ù ô�@ � è ð�Ù � ô¸@ � è ÙLÙ ô¸@ Á è ð�Ù2>Ú :ð �|Ú :Ù 3 � ì æ :ð �� �`Ù �
� Ò�äÈ Ù Õ � 5 Ù ÒÈçZÕ �E?A@Õ Ù�B ô�@ Á è Ù ç ô�@ � è ç ÙÊ Ú :ç �uÚ :Ù Ï � ì æ :Ù �� �`Ù�� �>àZ� 	 �  

� Á � �V� Ò\äÈ Ù Õ ��1 Ù õ ô¸@)Á\è Ù�� � Í Ù�� � � ôi@)Ácè Ù�Ù ÷ 2 Ú :Ù�� � �|Ú :Ù �lòdÙ Í Ù�� � 3
�V� Ò\äÈ Ù Õ �65 Ù ÒÈð Õ �Z?[@Õ Ù�B ô�@ Á è ð�Ù2>Ú :ð �|Ú :Ù 3 ì æ :ð �� � Ù�� �>àZ� 	 ï  

�,D'RT[�Y�N�F k M�I�N�Kjn k Y�þ�Y�M e SdPvn V [�ù k DbMTILNcK7Y�F�I�K;[�D�ILRTP�Y^OGP�R�SJPUM�n V N�H�MTP�K;I�R k K�K;N k â�P�D k �iP k n�P@OGD\R
D\S e MTR�P�Y`À!:Á ���xPO7R�N�EUP�Y�Y k Y@P�Y�M@R�[�OG[�M�[V� k Y�ù kxV yjE�N�K�â�P�R��cP�K7E�P�a;E V P�Y�M � y � n�I�R�PU� k Y�ù kxV yjEUP1ù k P)F�P�Y_âbD�R�IrDbMTILNcK7Y�RTP�FrDbM�I�â�P�Y_n�P1ã �� Y�N�I�P�K]MMTR e Y4OGP�M�ILM�P�Y��!&sK$OQP k M�â�[�R�IL·7P�R4ù k P�F V �GD\SJILFLM�NcK;I�P�K$SdN�n e FLP�RTP�O;RTN�n k ILM_EUN�RTRTP�EZMTP�SJP�K]M4FLP�YwâqD�FLP k R
Y�n�P�Y4n�ILåQ[�R�P�K7EUP�Yn V [�K;P�RT��I�PtPUMzFLP�Ym��N�KGEZM�I�N�KGYjn V N�K7n�PuP�K{RTP��cD�RTn7D\K]MmF�DlâbD�FLP k Rm·7K7D�FLP|n k ã �� � h P�FLF�P � EUI@n;N�ILM�µUMTR�Pun;PtF V N�R
n�RTPtn�PÖx× Ê Ö � ê Ï a�E V P�Y�M � y � n�I�R�P$n�P$F V N�R
n�RTP$n k K;NcS)H;RTPzn�PfE�N�K7n�ILM�I�N�KGYdE�N�K]M�P�K k P�YJn;D�K7YdFLP$ã �� ��âcN�I�RJ[�ù k DbMTILNcKÎàZ� 	cø   �ú^K}P�åQP�M�axFrD$âbD\F�P k Rv·7K7D�FLPmn k K k SJ[�R
DbMTP k R�n�PjE
�7Dcù k PdE�N�K7n;IoMTILNcK}E�N�K]M�P�K k Pdn;D�K7Y�F�Pdã �� n�N�ILM�µUM�RTPJOGP�M�ILM�PcaxO;F k YO7R�[�EUIrY�[�SdP�K]M�a,n;P�F V NcRTn�RTPjn k E�D\RTR�[jn;P�F V I�K7EUP�R�MTIoM k n�P$Y k R1FLP�O7D\R
D\S e MTR�PjDcY�Y�N�EUI�[�Pca ù k I,� k YiMTP�SJP�K]M�a9D\O7O7D\R
DqØrM)D kn;[�K;NcSdI�K7D\M�P k R��

¡ 
�




� ­z« � ©9ª_¦'¥�©-¨�±4²�°@«{§W¦sª_¦VM\Ov©9ª�«X³
/10^] 2L_�: Ba`s<i:

¿_N k Y�O;RT[�Y�P�K]M�NcK7Y�a�n;D�K7Y�EUP�M�MTP'Y�P�EZM�I�N�K a k KgP � P�SJO;F�P'n V P � M�R
D�EUM�I�N�Kzn;P�O7D\R
D\S e MTR�P�YXM�I�R�[�n�P�F V [�M k n;P�O;R�[�Y�P�K]M�[�Pn;D\KGY@F�P1E
�7D�O;ILM�RTP)à�àZ� h P�MsP � P�SdO7FLPdOGP�R�SJP�Mvn�PdSJN�K]M�RTP�RsFLP�Yvn;IoûjE k FoMT[�Yvù k I-OQP k â�P�K]M�Y�PdO;RT[�Y�P�K]M�P�R@F�N�R
Y@n�PdF V P ���M�R
D�EUM�I�N�Kzn;P�Y4O7D�RTD�S e M�RTP�YwPUå�P�EUM�IL�>Y�a7PUM�OGP�R�SJP�M@n�PvM�P�Y�M�P�R�FLP�Y�n�P k;� SJ[UM��7N�n;P�Y�ù k P�K;N k Ywâ�P�K7N�K7Y�n V [UM
D\H;F�I�R��;¿@N k YK;Pb� k Y�M�IL·7P�RTN�K7Y4OGD�Y4IrEUIxF�P'E
�;N�I � n�P�F V P�Y�OGD�EUP�SJN�n e F�P�N k n�P�F V �7D�SJILFLM�NcK;ILP�KgPUå�P�EZMTIo�i�¿_N k YwE�N�K7Y�Irn�[�RTN�K7Ywn�NcK7E@F V P � P�SJO;F�Pvn V k Kz��R
D\��SJP�KcM4EUNcSdOQN�R�MTD�K]MXMTR�NcI�YwY�ILM�P�YwSJD���K;[�M�Irù k P�YUcQa;��PUM Ë a�OQN�R�MTD�KcME
�7D�E k K k K;P�N�RTH;IoM
D\F�P�D�EUM�I�â�Pc�,¿_N k Y'K7N k Y)FLI�SJIoMTP�RTN�K7Y1yfF V D\KGD\F�þ�Y�P�n�P�Y'RT[�Y k FLMTDbM
Y'NcH�M�P�K k Y'OQN k R1FLP�Y'MTR�NcI�Y)[UMTD\MTYM�RTILO7FLP�MTYwPUM�F�P�YwM�RTN�IrYw[UM
DbMTY4Y�ILK7� k F�PUM
Y�a�F�N�R
Y�ù k PvFLPv��R
D\�cSdP�K]MwEUNcK]M�I�P�K]M_n�P k�� [�FLP�EZMTR�NcK7Y4D�EZMTIo�>Y��;� V P�Y�O7DcEUP@SJN�n e FLP�n�PEUP�Y�þ�Y�M e SJPvP�YiM k K;I�ù k P�SJP�K]M@EUNcSdOQNcY�[�n�P�Yw��NcR�SJP�Y4K;P k MTR�P�Y�Ñ��ed � � � �� c � � �X� �� � �c �f � g ��ed � � � �� � �Ë-�w� �� Ë � � �f � g ��ed%h � � �� c �Ë-�w� �� Ë �c �f ���ji �,��� �� c � � �^� �� � �c �f � g ���i �9�_� �� � �Ë-��� �� Ë � � �f � g ��ji h ��� �� c �Ë,�^� �� Ë �c �f �� V �7D\SJI�FoMTN�K;I�P�K$PUå�P�EUM�IL�`O;R�N7�iPUMT[vY k R�F V P�Y�O7DcEUP�SJN�n e F�P'n�P�EUP'Y�þ�YiM e SJP�EUN�K]MTILP�KcM'�>â�N�I�R4·7� k R�P�àZ� ¤ 	   ÑF�P�Y4O7D�RTD�S e M�RTP�Y4n�P�YTD k M_Â�ÃUÄ�a;Â�ÄAk4P�M_Âe Ãlk aF�P�Y�EUN k O;FrD\�cP�YwSmD\��K7[UM�Irù k P�Ynm�ÃUÄUa�m]ÄAk4PUMom  Ãpk aF�P�Y�n�ILåQ[�R�P�K7EUP�Y�n V [�K;P�R��cILP�Y ò)Ú Ä Ã � Ú Ä �|Ú Ã�PUM ò)Ú ÄAk �{Ú Ä �uÚ k�aPUM�FrDJR�[�O k FrY�I�N�K h N k F�N�S1H;I�P�K;K;P�P�KcMTR�P�Y�IoMTP�O;RTP�SJILP�RTYwâcN�IrY�I�K7YrqQÃUÄ4PUM>qQÄAk�xP�Y-D�OGN]YiMTR�NcO;�;P�Y I�K7n�Irù k P�K]M�F�P�Y-ILK]MTP�R
D�EZMTILNcK7Y9Y�P�EUNcK7n'âcN�IrY�I�K7Y��q� V P � O;R�P�Y�Y�I�N�K'SmDbMTR�IrEUI�P�F�F�Pwn�P4F V �GD\SJILFLM�NcK;I�P�KdPUå�P�EZMTIo�ï

s<t�u6vrwyx�zy{�|U}�~����������L�������^�
�������j���\�
�������j�j�������������
�������A�������e���)�����������[�y�����������o���o�����)���A�4~j���^����������[~j���� ����>�������[�n~����V���j�j�����������jxn;D\KGY4F�DdH7DcY�P�n�P�Yw��N�RTSdP�Y4K;P k M�RTP�Yl~ d Ù èwP�M
~ i Ù èwP�YiM@n�NcK;K;[�PvOGD\R�Ñ���d �,� ��ed �9� ���d h � �� i �,� �� i �9� �� i%h �
�@ �
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ò)Ú ÄAk � qGÃ�Ä
� Âe ÃlkÂ ÄAk���

� Âe Ãlkò'Ú Ä Ã � qQÄAkÂ ÃUÄ���

Â�Ä¢kÂ�ÃUÄ����

���m]Ã�Ä �Îö�Ú ÄAk � qQÃUÄÂe ÃlkÂ�ÄAk

���Âe Ãlkm]ÄAk �
ö�Ú Ä Ã � qQÄ¢kÂ�ÃUÄ

���Â�ÄAkÂ�ÃUÄm% Ãlk
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&sK1OGP k M9M�N k M�n�PwY k ILM�P4â�NcILR9ù kxV ILF�K;P4Y�P�R
D_O7DcY,OQNcYTY�ILH;F�P4n V P � M�R
D\I�R�Pca�P�M9F�P�Y9n�ILå�[�RTP�K7E�P�Y9n V [�K;P�R��cILPca�P�M-F�P�Y,MTP�RTSdP�Yn;PmR�[�O k FrY�I�N�K h N k FLNcS)H;I�P�K;K7P�axn�PmSmD\K7I e R�PJI�K7n�[�OQP�KGn;D\K]M�Pc�.&sK´R�P�n�[U·GK;IoM)n;N�K7E�axOGN k R'Y�ILSJO;F�Io·GP�R'F�P�Y�K7N\MTD\M�I�N�K7Y�an;P�Y_n�ILå�[�RTP�K7E�P�Y�n V [�K;P�R��cILPca;EUNcR�RTIL�c[�P�Y^O7D�R_n�P�YwMTP�RTSJP�Y�n�P�RT[�O k F�Y�ILNcK|Ñ

ö Ã�Ä �¬ö�Ú ÄAk � q ÃUÄ ¤ Â ò ÄAk �¬ö�Ú Ä Ã � q ÄAk&sK$OQP k M_D k Y�Y�I�â�N�I�R�ù k PsF�P�Y4âbD�FLP k RTY4n�P�Y4EUN k O;F�D���P�Y^SmD\�cK;[UMTI�ù k P�Y4Y�P�R�NcKcM4N�H;M�P�K k P�YwP�KgEUN�SJO7D�RTD�K]MXF�P�Y�n�ILåQ[ �RTP�KGEUP�Y4n V [�K7P�RT��I�Pvn�P�Yw[UMTD\MTY4Y�ILK;� k F�PUMTYwP�M4F�P�Y4n�ILå�[�RTP�K7E�P�Y4n V [�K;P�R��cILP�n�P�Yw[�MTDbM
YwM�RTILO7FLP�MTY���&sR�n;D�K7Y4EUP�M4P � P�SJO;F�Pd��EUPY�P�R
D�n V D\I�FLF�P k R
Y9F�P_E�D�Y�OGN k R9M�N k Y`F�P�Y�Y�þ�YiM e SJP�Y9[�ù k ILâbD\F�P�K]M
Y9O;R�[�Y�P�K]M�[�Y`n7D\K7Y`F�P_E
�7D�O;IoMTR�P4à�à   a�F�P�Y`E�N k O7F�D���P4SmD\��K7[ �MTI�ù k P�Y�Y�N�K]M�n�P k�� N�R
n�R�P4n�P��cRTD�K7n�P k R-O7F k Y9OQPUMTIoM
Y^ù k P4F�P�Y`n�ILåQ[�R�P�K7EUP�Y`n V [�K;P�R��cILP4N�RTH;ILMTD�F�D�ILRTP��7&sKJEUN�SJO;RTP�KGn1D�FLNcRTYù kxV I�F K;P'Y�P�R
DJO7D�Y4OQNcYTY�ILH;F�P'n V N�H�MTP�K;I�R_F�P�Y@âqD�FLP k R
Y�n�P�Y_E�N k O7F�D���P�Y4SmD���K;[�M�Irù k P�Y4O7D�R_F V [UM k n�P)n;P�Y�[�MTDbM
Y_ù k P'K;N k YE�N�K7Y�Irn�[�RTN�K7YwIrEUIý� h P�Y�E�N k O7F�D���P�Yw[�MTD\K]M_K;[���F�IL�cP�D�H;FLP�Y4n�P�âbD\K]M_F�P�Y�n�ILå�[�RTP�K7E�P�Y�n V [�K;P�R��cILP�Y�a�K7N k Y4F�P�Y�E�N�K7Y�I�n;[�RTP�RTN�K7YK k FrY��E¥-ILK7D�FLP�SJP�K]M�F V �7D\SJI�FoMTN�K;I�P�KgP�åQP�EZM�IL�`K;P�EUNcKcMTILP�K]M4O7F k Y@ù k P§¦)OGD\R
D\S e MTR�P�YsÑ�@ � Â ÃUÄs�@ Å>Æ�Ç � Â ÄAk��@ Å>Ç^¨ � Â  Ãlk �@ Å^© Æ�¨ �Îò ÃUÄ��@8ª Æ�Ç �íò ÄAkv�@#ª Ç^¨Nc� �@ Á P�Y�M4F V N�OQ[�R
DbM�P k R_D�YTY�N�E�IL[�D k O7D�RTD�S e M�RTP�«,��,D|Y k O;O7R�P�Y�Y�ILNcKín�P�YdM�P�R�SJP�Ymn;PgE�N k O7F�D���P�Y1SmD\�cK;[UMTI�ù k P�Y1OQP k MjO7D\R���N�IrYdOGN]Y�P�R k KíO;RTN�H7F e SdPc�`à�F_D\RTR�I�â�PzP�KP�åQP�MJù k P$EUPmMTP�RTSJP�K;P$Y�NcIoMdO7D�Y'M�N k Mdyf�>D�IoMdK;[��cFLI���P�D\H;F�P�n;D�K7Y'FrDun;Ioå�[�RTP�K7E�P�n V [�K;P�R��cILP�P�K]M�RTP k KÎ[UMTD\M)MTR�I�O;F�PUMP�M k Kl[UM
DbM'Y�ILK;� k F�PUM�� h V P�YiM'P�K}OGD\R�M�IrE k F�ILP�R�FLPmE�D�Y�F�N�R
Y�ù k PJF�P�YvM�P�R�SJP�Y'n�PmRT[�O k FrY�ILNcK7Y�Y�NcKcM�MTR e Y���R
D\K7n7Yvn;P�âbD\K]MF�P�Y�D k MTR�P�YJO7D\R
D\S e MTR�P�Y�a9N k Y�I_F V k K�n;P�YjY�IoMTPfP�Y�MmM�R e YJ�7D k MjP�K�[�K;P�RT��I�P����vD\K7Y�EUP�Y�n�P k�� E�DcY�a`FrD}FLN�E�D�FLIrYTDbM�I�N�KY�O7D\M�IrD\F�Ptn�P�YJ[�FLP�EZM�RTN�KGYJP�Y�M�ù k D�Y�ILSJP�K]MmIrn�P�K]M�Irù k PfOQN k RjF�PtY�ILK;� k F�PUMmPUM�F�PgM�RTI�O;FLP�M�n�PfO;F k YmH7DcY�Y�Pg[�K;P�R��cILPc��� Dn;Ioå�[�RTP�K7E�P1n V [�K7P�RT��I�P'P�K]M�RTP)E�P�Y@n;P k�� [UM
DbM
Y@P�YiMsD�FLNcRTY@P�YTY�P�K]M�I�P�F�FLP�SdP�K]Msn k PdymF V k Kun;P�YvEUN k O;F�D���P�Y�SmD\��K7[UM�Irù k P�Y��� V �GD\SJILFLM�NcK;I�P�KÎY�ILSJO;F�IL·7[�ù k PjK;N k Y)DqâcN�K7Y)n�[U·7K7ILPca,K;P�OGN k R�R
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Y�PUM'OQN k R�F�P�Y)Y�I�K;� k FLP�MTY��6&sK|K;PJ�>D�IoM'D�FLNcRTYvI�KcMTP�RTâ�P�K;ILR'ù k PJF�P�Y�n�ILå�[�RTP�K7E�P�Y�n V [�K;P�R��cILPJP�KcMTR�PJF�P�Y�[�MTDbM
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�7D�O;ILM�RTP�à�àZ��� D�O;RTNT�iP�EZM�I�N�KRTP�K7N�RTSJD�FLIrY�[�P4n�P�Y-��NcK7EZMTILNcK7Y`n V N�K7n�P�E�D\FrE k F�[�P�Y,OQN k R`FLP�Y<­@MTR�I�O;F�PUM
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DbMTYXMTR�I�O;F�PUM�PUM_EUP�FLF�P�n�P�Yw[UM
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YwY�I�K;� k F�PUM'�>â�N�I�RXMTD\H7FLP�D k àZ� �   �&sKgOQP k M_P�åQP�EZMTILâcP�SJP�K]M_â�NcILR�ù k P�F�P�O;R�N�n k IoM@YTE�D�F�D�ILRTPsP�K]M�RTP�n;P k�� [�MTD\MTY_n�ILå�[�RTP�K]MTY�a�K;P'n�[�O7D�YTY�PvO7DcY�ê�²���,DdO;R�P�SJI e R�P�SJ[UMT�;N�n�P'n V D
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D�EZMT[�RTI�Y�M�Irù k P�n�P�Yn;Ioå�[�RTP�K7E�P�Y�n V [�K;P�R��cILPcaQù k I9P�YiM�I�E�I`n�P1F V N�R
n�R�Pdn�PdF V [�F�P�EUM�RTN�K·¸`NcFoM�� h P�EUI9SJN�K]MTR�Pdù k P1F V �GD\SJILFLM�NcK;I�P�KuP�åQP�EZMTIo� �@ � aNcH�M�P�K k ydO7D�R�MTILR_n;PvFrDJO;RTP�SJI e RTPsSJ[UMT�;N�n�P�a7R�P�O;R�N�n k IoM_EUNcR�RTP�EUM�P�SdP�K]MwF�P�Y�âbD�FLP k RTY4E�D\FrE k F�[�P�Y��
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Ñ x�-N k R@FrDmY�P�EUNcK7n�P�SJ[UMT�;N�n�P�aQF�P�Y�I�K7EUP�R�MTIoM k n�P�Y@Y k R@F�P�Ysn�Ioå�[�RTP�KGEUP�Y@n V [�K;P�RT��I�P�N�K]M@[�M�[�· � [�P�Y_y�¦�² � ê�Ò ¤ qJaFLP�Y_I�K7EUP�R�MTIoM k n�P�Y@Y k R@F�P�YsEUN�PUûjEUI�P�K]M
Y@n�P�Y���N�KGEZM�I�N�KGY@n V N�K7n;P�Y_NcK]M@[UMT['· � [�P�Y_y�� ¶ �7ê��7�,DmâbD\F�P k R@·7K7D\F�P)n k ã �� P�YiM[��]D\F�Pvy$Ñ ³ ã ��j® � ã ��y¯�8´ ­ ´Lµ � � ¶ ¦7�&sKfOGP k M�â�N�I�Rsù k P)F�D�âqD�FLP k Rsn k ã �� P�Y�M�aQF�yzD k YTY�IýaGE�N�RTR�P�EZMTP�a;O k I�YTù k P1E�PUM�MTP)âbD\F�P k RsP�YiMvO;R�N�E
�;P1n�Pjê�� h P�FrDmâcP k Mn�N�KGEvn;ILRTP�ù k P�F V �7D\SJI�FoMTN�K;I�P�KgP�åQP�EZM�IL�z�@ � N�H�MTP�K k a�RTP�O;RTN�n k ILM�E�N�RTR�P�EZMTP�SJP�K]M�FLP�Y�n�N�K7K;[�P�Y�a;E V P�YiM@yJn�I�R�P'DqâcP�E k K;PP�RTR�P k R�n�P�F V N�R
n�RTP�n�P���R
D\K7n�P k R�n�P�Y_ILK7E�P�R�M�ILM k n;P�Y k MTILF�I�Y�[�P�Y_n;D�K7Y4F�D1��NcR�S k FLP�n k ã �� ��xP�Y�MTD\H7FLP�D k�� àZ� ï E�N�SJO7D\RTP�K]M_F�P�Y_n;Ioå�[�RTP�K7E�P�Y_n V [�K;P�RT��I�P'n�P�Y_[UMTD\MTY@O;R�NcO;RTP�Y�n�P�Y_n�P k;� �7D�SdI�FLM�N�K7ILP�K7Y_P�åQP�EZM�IL�>Y�@ � PUM´�@ � aGDqâ�P�EvFLP�Y_n�ILåQ[�R�P�K7EUP�Y_n V [�K;P�R��cILP'n k ��R
D\�cSJP�K]M��7�vD\KGY�FLP1E�D�Y@n�P'FrDJO;R�P�SJI e R�P�SJ[UMT�;N�n�P�aGFLP�M
D\H;F�P�D k àZ� ïR�P�OGNcR�MTP@D k Y�Y�I7F�P�YXâbD\F�P k R
Y�SJNbþ�P�K;K;P@n;P�Y�[�MTD\MTY|~ ��<Ó Ù è^n�NcK;K;[�P�Y�OGD\R^F V �7D\SJI�FoMTN�K;I�P�KjP�åQP�EZMTIo�m�@ � acO k I�YTù k P�a�EUNcSJSdPK;N k Y�F V DqâcN�K7Y9â k a]FLP�Y^E�N�K7n�ILM�I�N�KGY^EUNcK]M�P�K k P�Y�n;D�K7Y�F�P_ã � � OGNcR�MTP�K]MXY k RXE�P�Y^��R
D\K7n�P k R
Y���&sKmOQP k M^M�N k Mwn;P@Y k IoMTP@â�NcILRù k P@F�P�YXn�Ioå�[�RTP�KGEUP�Ywn V [�K;P�R��cILPsY�NcKcM4EUNcR�RTP�EUM�P�SJP�KcM�RTP�O7R�N�n k ILM�P�Y�acO k IrY�ù k PsF V [�E�D\R�MXP�KcMTR�P@FLP�YXn�ILå�[�RTP�K7E�P�Y^n V [�K;P�RT��I�P�Yn k ��RTD���SJP�K]M�PUM�FLP�Y�n�ILåQ[�R�P�K7EUP�Yvn V [�K;P�RT��I�P1O7R�NcO;R�PJn�P�Yvn;P k�� �GD\SJILFLM�NcK;I�P�K7Y�P�åQP�EZM�IL�>Y�P�Y�M'n V P�K�â�ILRTN�Kíê ¶ ¦L²��%�`D\RD\I�FLF�P k RTY�acF�Pv�>D\ILM_ù k PvF�P�Y4E�N�K7n�ILM�I�N�KGYwn k ã � � OQN�R�M�P�K]M�Y k R4F�P�Y4[�K7P�RT��I�P�YXSdNbþcP�K;K7P�Ywn�P�Y4âcP�EZMTP k R
Ywn�P�n�[�O7D�R�M�a�PUM4K;N�KY k R^F�P�YX[�K;P�R��cILP�Y�O;RTN�O;RTP�Y�a�K7P@OQNcY�P@O7DcY^n�PvO;RTN�H;F e SJP�acO k IrY�ù k PvEUP�YXn�P k�� ��R
D\K7n;P k R
Y�Y�N�K]Mwù k DcY�I�SJP�K]M^Irn�P�K]M�Irù k P�Y���`D\RjD\I�F�FLP k RTYdF�P�Yjn;Ioå�[�RTP�K7E�P�Ymn V [�K7P�RT��I�Pgn;N�K;K;[�P�YJO7D�RmFLP�Ymn�P k;� �7D�SdI�FLM�N�K7ILP�K7YmPUå�P�EUM�IL�>YjY�N�K]MjY�P�K7Y�I�H;F�P�SJP�K]MjF�P�YSJµ�SJP�Y���xP�YvM
D\H;F�P�D k�� àZ� £ O;RT[�Y�P�K]MTP�K]M�F�DzO;RTNT�iP�EUM�I�N�K}n�P�Y�[�MTDbM
Y ~��� Ó Ù èvY k R�F�P�Y�âcP�EZMTP k R
YvO;RTN�O;RTP�Yvn�P�Y��GD\SJILFLM�NcK;I�P�K7YPUå�P�EUM�IL�>Y �@ � PUM �@ � �6&sK´OQP k M'âcN�I�R�ù k PJF�P�Y�âcP�EUM�P k RTYvO;RTN�O;RTP�Y�Y�N�K]M�M�R e Y�H;I�P�K´RTP�O;RTN�n k ILMTY��W� Dgn�ILåQ[�R�P�K7EUPmP�KcMTR�PFLP�Y_EUN�P�ûmE�ILP�K]MTY_n�P�Y�â�P�EZMTP k R
Yl~]�� Ó Ù è4PUMvEUP k;� n�P�Y�â�P�EZM�P k R
Y�O;RTN�O;RTP�YwK V P � E e n�P�O7DcY�êQ²��Z=,N k M@E�N�SJSJP�OGN k R@F�P�Yn�ILåQ[�R�P�K7EUP�Y n V [�K;P�R��cILPca�F�P�Y,â�P�EZMTP k R
YxO;RTN�O7R�P�Yxn�P�Y,�7D�SdI�FLM�N�K7ILP�K'PUå�P�EUM�IL�>Y,IrYTY k Y-n�P�Y,n�P k�� SJ[UM��7N�n;P�Y-Y�NcKcM9ù k D�Y�ILSJP�KcMI�n;P�K]M�Irù k P�Y��¥,I�K7D�FLP�SdP�K]M�F�P1MTD\H7FLP�D k àZ� ¡ 
zRTP�OQN�R�M�PdF�DzâbD\F�P k R�n�P�YsOGD\R
D\S e MTR�P�Ysn�NcK;K;[�YsOGD\R�FLP�Y�n�P k�� Sd[�M��;N�n�P�Y�� h NcSJSdPN�KíOGN k âbD\ILMJY V þíDbM�MTP�K7n;R�PgyuFrD|â k P$n�P�YJR�[�Y k FoM
DbMTYdn�[���y|O7R�[�Y�P�KcMT[�Y�a-E�P�YdâbD\F�P k R
YJY�NcK]M1MTR e YdY�I�SdI�FrD\I�R�P�Y��9�xPgY�P k FO7D\R
D\S e M�RTP�YwOGN k R�F�P�ù k P�F FLP�Y4âqD�FLP k R
Y�Y�NcKcM k K$OQP k n�ILå�[�RTP�K]M�P�Y'�>n�P�F V N�R
n�R�P�n�Pmê���²   a7P�Y�M�FLP�OGD\R
D\S e MTR�P�n�P'YTD k M
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D1O7D�Y k M�I�FLIrY�[�P��
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We have carried out experimental and theoretical studies of the unoccupied electronic structure of Sr2CuO3,
which can be regarded as the best realization of a one-dimensional model system containing cuprate chains. In
the polarization-dependent x-ray absorption spectra, the contributions to the upper Hubbard band from states
originating from the two inequivalent oxygen sites are energetically well separated. Theoretical analysis of the
measured hole distribution within cluster calculations reveals a markedly enhanced effective nearest-neighbor
intersite Coulomb interaction, Vpd;2 to 3 eV, or sizable contributions from next-nearest-neighbor interac-
tions, provided a finite on-site energy difference of the two inequivalent oxygen sites Dpp is taken into account.
Including next-nearest-neighbor interactions, reasonable agreement can be achieved with recent electron
energy-loss spectroscopy data from the same compound. The 2p oxygen orbital analysis of the unoccupied
electronic structure of the single-chain cuprate Sr2CuO3 reveals strong similarities with that of the double chain
compound SrCuO2.

I. INTRODUCTION

Quasi-one-dimensional ~1D! cuprate compounds are
model systems allowing experimental access to a number of
basic physical phenomena in low dimensions, such as spin-
charge separation1,2 or the existence of a spin gap in ladder
materials depending on the number of legs.3 Among the ex-
tensive cuprate family, which is based upon compounds with
Cu21 ions in a fourfold coordinated oxygen environment
~the planar CuO4 plaquette!, the single chain built up of
corner-shared CuO4 plaquettes ~‘‘corner-shared linear
chain’’!, most ideally realized in Sr2CuO3, plays an impor-
tant role, as it is the basic structural element of more com-
plex systems like the double chain in SrCuO2 and the ladder-
type structures. Figure 1 shows the crystal structure of
Sr2CuO3 and SrCuO2.

At temperatures above 20 K Sr2CuO3 is the best known
realization of a spin- 1

2 antiferromagnetic Heisenberg
chain,4–6 showing what is possibly a record value for the
nearest-neighbor exchange integral J'200 to 250 meV,
which significantly exceeds the corresponding values in the
2D cuprates of 130 to 150 meV. The microscopic origin for
this unexpected high J value remains unclear at present7 and
its elucidation requires a detailed knowledge of the underly-
ing electronic structure of the chain cuprates.

From the electronic point of view there is also consider-
able general interest in comparing Sr2CuO3 with other mem-
bers of the growing cuprate family, especially with the par-
ent compounds of the layered high-Tc superconductors.
These parent compounds are typical charge transfer insula-

tors within the classification of Zaanen, Sawatzky, and
Allen.8 Interpreting various experimental or theoretical data
several authors have claimed that Sr2CuO3 is different, ex-
hibiting, for instance, a significantly reduced charge transfer
energy Dpd50.5 to 2.5 eV,9 derived from valence band pho-

FIG. 1. Crystal structures of the linear chain cuprates Sr2CuO3
~left! and SrCuO2 ~right!. The corner-shared single and double
chains are running along the direction of the a axis.
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FIG. 3. x 2 xCurie and the theoretical curves by EAT [3] for
various values of J for (a) Sr2CuO3 and (b) Sr, respectively.

as La 2CuO4. In La 2CuO4, J is estimated to be 1730 K
by the inelastic neutron scattering experiment [14]. This
value is significantly smaller than that in 1D analogous
systems. Even if comparing the difference in their Cu-
O bond length and other structural difference [15], the
significant difference in the J value suggests that there
might be some other factors to determine the value J,
such as the difference in dimensions.

The theoretical result by BF has been used for the quan-
titative comparison with the experimental data on the real

TABLE I. The estimated value of xVV for Sr2CuO3 and
SrCuO2. The values estimated from the NMR on the CuO
chains in YBa 2Cu3O 7 are also shown for comparison. All
susceptibilities are in units of 1025 emuymol.

Material Axis Present result Ref. [13]

a 3.4 6 0.2 1.9
Sr 2CuO 3 b 3.3 6 0.2 2.0

c 7.2 6 0.2 8.1
a 7.9 6 0.2 · · ·

SrCuO 2 b 2.3 6 0.2 · · ·
c 2.3 6 0.2 · · ·

1D AF systems. There is a significant difference between
BF and EAT below T , 0.23J (,500 K in the present
systems). In this temperature range, BF shows a steeper
rise with temperature. Hence, fitting the experimental re-
sult with BF always yields a larger J value than that with
EAT. This situation is shown in Fig. 4. The experimental
data fit rather well with BF for J ­ 2800 K, but a signifi-
cant discrepancy shows up below 100 K.

Although xspin of Sr2CuO3 and SrCuO2 shows similar
behavior at high temperatures, a qualitative difference be-
tween the two is clearly observed at low temperatures. In
particular, x shows an isotropic drop below T , 20 K in
Sr2CuO3 as shown in Fig. 2. It should be noted that this
feature shows up as a cusp in the experimental data shown
in Fig. 1 even before the Curie term is reduced. This drop
seems to correspond to an onset of 3D AF long range or-
der. However, the Néel temperature TN of this compound,
5 K [5,7], is significantly lower than the temperature where
this drop is observed. Furthermore, no anisotropy is seen
in this temperature dependent part, in contrast to that ex-
pected in antiferromagnets below TN . In this regard, this
drop is difficult to explain by the onset of AF 3D long
range order. The possibility of spin-Peierls transition at
this temperature does not explain this drop. In the case
of spin-Peierls transition, magnetic susceptibility should
decrease to zero. Therefore the amount of this decrease
should have the same value as the spin susceptibility at
zero temperature xspins0d ­ 6.9 3 1025 emuymol [1]. In
the present case, however, the decrease in xspin is ,1 3

1025 emuymol, too small to be expected from the spin-
Peierls transition scenario. The absence of the spin-Peierls

FIG. 4. xspin for Sr2CuO3 compared to theoretical calcula-
tions by EAT [3] with J ­ 2200 K (solid line) and by BF with
J ­ 2200 and 2800 K (dotted line) in the temperature range
below 600 K. The cross (3) at T ­ 0 K indicates the theo-
retical susceptibility at T ­ 0 K for J ­ 2200 K. Inset: the
experimental (dot) and theoretical (line) xspin as a function of
flnsT0yT dg21.
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Oxygen moment formation and canting in Li2CuO2
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The possibilities of oxygen moment formation and canting in the quasi-one-dimensional ~quasi-1D! cuprate
Li2CuO2 are investigated using single-crystal neutron diffraction at 2 K. The observed magnetic intensities
could not be explained without the inclusion of a large ordered oxygen moment of 0.11(1)mB . Least-squares
refinement of the magnetic structure of Li2CuO2 in combination with a spin-density Patterson analysis shows
that the magnetization densities of the Cu and O atoms are highly aspherical, forming quasi-1D ribbons of
localized Cu and O moments. Magnetic structure refinements and low-field magnetization measurements both
suggest that the magnetic structure of Li2CuO2 at 2 K may be canted. A possible model for the canted
configuration is proposed.
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I. INTRODUCTION

Quasi-one-dimensional cuprates such as Li2CuO2 exhibit
a wide range of interesting electronic and magnetic proper-
ties. As Li2CuO2 possesses one-dimensional ~1D! chains of
S5

1
2 copper atoms, it serves as a useful model system for

studies of low-dimensional behavior and quantum fluctua-
tions in the spin- 1

2 quantum chain. Also embedded within the
chemical structure of Li2CuO2 are sets of parallel Cu-O2
ribbons ~Fig. 1!, similar to those found in the spin-Peierls
compound CuGeO3 and chain-ladder system
La142xCaxCu24O41 . Li2CuO2 therefore also frequently
serves as a model system for investigation of the electronic
structure and correlations of the Cu-O2 ribbon.1–5

The Cu-O networks of Li2CuO2 , CuGeO3, high-TC ma-
terials and many other cuprates can be thought of as being
constructed from the same basic building block, a CuO4
plaquette. In high-TC compounds, the plaquettes are corner
sharing forming 2D planes, whilst in Li2CuO2 and CuGeO3
they are edge-sharing, forming Cu-O ribbons. The magnetic
properties of cuprates are known to be crucially dependent
upon the Cu-O-Cu bond angle linking nearest-neighboring
Cu atoms. When this angle approaches 90°, the strength of
the superexchange interaction diminishes and a change in
magnetic ordering from antiferromagnetic ~AFM! to ferro-
magnetic ~FM! occurs.6–8 In the context of other cuprates
Li2CuO2 is unusually placed since it possesses a Cu-O-Cu
exchange pathway of 94°. This angle is close to the cross-
over region between AFM and FM ordering and frustration
effects resulting from competing interactions are anticipated.

Local spin-density approximation ~LSDA!1,4 and quantum
chemical5 calculations have recently suggested that the oxy-
gen ions may play a more novel and fundamental role in the
magnetism of Li2CuO2 than previously thought. The LSDA
calculations suggest an ordered magnetic moment of 0.92mB
per formula unit, 40% of which is predicted to be associated
with the ‘‘nonmagnetic’’ oxygen sites.1 Although covalency
effects ~e.g., in K2IrCl6

9! are not unknown, a moment as
large as 0.2mB associated with each of the oxygen sites
would be unprecedented. A more conservative estimate of

the oxygen moment is provided by quantum chemical tech-
niques, however, these values vary dramatically ~from
0.03mB to 0.17mB) depending upon which approximations
have been employed to treat the electronic correlations.

Previous studies on polycrystalline Li2CuO2 include the
determination of the crystal structure via x rays,10 and the
observation of an antiferromagnetic ordering temperature of
TN.9 K.11–13 Early neutron diffraction investigations per-
formed on powder samples at 1.5 K suggested a collinear
arrangement of moments coupled ferromagnetically within
the a-b plane, and antiferromagnetically in the c

FIG. 1. Chemical structure of Li2CuO2 showing the CuO2 rib-
bons created along b by an edge-sharing arrangement of CuO4
plaquettes.
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~1!. The parameter values are the same as those used in the
calculation of s(v). J1 and J2 can be defined by the energy
difference between the lowest singlet and the lowest triplet
state for two-hole system of Cu2O6 and Cu2O8 clusters, re-
spectively. The former cluster has two CuO 4 units sharing
their edges, while the latter one has three edge-sharing CuO4
units but without central Cu.40 For Li2CuO2, we obtain J1
52100 K and J2562 K.

By using the calculated values of J1 and J2, we evaluate
x(T) performing numerical diagonalization for a 14-site J1-
J2 chain. The result is plotted in Fig. 7~a! ~solid line! to-
gether with experimental data along b axis ~square!. The
calculated result is in accord with experimental one in the
wide range of temperature. As mentioned before, since J1 is
very sensitive to Kpd , we regard Kpd as an adjustable pa-
rameter to be determined to obtain good agreement with ex-
periment. Here, we note that J2 is almost independent of

Kpd , but strongly dependent on the hopping parameters Tdpa

ml

and Tpapa

ll8 . Since the good agreement is obtained by using a
reasonable value of Kpd without any change of hopping pa-
rameters, i.e., without changing J2, we are convinced that the
hopping parameters used in the calculation are reasonable
and suitable for the description of the electronic states. At
low temperatures below 30 K, the theoretical data show a
peak and decrease with decreasing temperature. This is due
to the effect of frustration induced by J2. However, for the
quantitative comparison between theory and experiment at
low temperatures, the larger cluster may be necessary to re-
move the size effect in the numerical calculation. In addition,
the FM interchain interaction along the a axis will give some
contribution to the susceptibility.

In Fig. 7~a!, numerical results for a free S51/2 spin
model and FM model (J1,0, J250) are shown for com-
parison. The result for the free spin model is in accord with
the experimental data only at high-temperature region (T
.200 K!. In the case of the FM model (J15210 K!, the
curvature at around 100 K is larger than that in the experi-
ment. For a larger value of J1 (52100 K!, the curve of the
susceptibility shift to higher-temperature region and agree-
ment at low temperatures becomes worse. This is consistent
with experiment and underestimates the values of the suscep-
tibility ~thin solid line!. From these comparisons, it is clearly
found that J1-J2 model is most suitable for the description of
x(T) for Li2CuO2.

The values of J1 (J2) for La6Ca8Cu24O41 and CuGeO3 are
evaluated to be 2215 K ~78 K! and 140 K ~18 K!, respec-
tively. J1 for La6Ca8Cu24O41 is FM and stronger than that for
Li2CuO2 (2100 K!, while for CuGeO 3 J1 is AFM. This
trend is consistent with the systematic change of the Cu-
O-Cu angle u being 91°, 94°, and 99° for La6Ca8Cu24O41,
Li2CuO2, and CuGeO3, respectively. J1, J2, and a are sum-
marized in Table I.

It is known that the J1-J2 model contains various ground
states depending on a:26 ~i! When J1 is positive ~AFM! and
0,a,0.241, the ground state is a spin-liquid state without
gap, and for a.0.241, it is in finite-gap phase.28,29 In the
case of a50.5, the exact ground state is known to be a
dimerized state, where the dimer singlets are formed between
NNN spins.27 ~ii! When J1 is negative ~FM!, depending on
whether 20.25,a,0 or a,20.25, the ground state is in
FM phase or in a frustrated phase with zero magnetization.
At the transition point (a520.25), the exact ground state is
known to be expressed as the state of products of all singlet
bonds distributing uniformly on all lattice sites, so-called,
uniformly-distributed-resonating-valence-bond state.30 Our
calculated J1 and J2 suggest that the ground state for
CuGeO3 is in the gapless phase, while for La6Ca8Cu24O41
and Li2CuO2 are in the frustrated phase with zero magneti-
zation.

The strength and the sign of J1 are mainly determined by
u , while the strength of J2 is mainly determined by the dis-
tance between neighboring oxygens along the chain, i.e., the
value of Tpxpx

ll8 . J2 for La6Ca8Cu24O41 is larger than that for
Li2CuO2. This is because the distance of neighboring oxy-
gens for La6Ca8Cu24O41, 2.76 Å, is shorter than that for
Li2CuO2, 2.86 Å. For CuGeO 3, J2 is much smaller than

FIG. 7. The magnetic susceptibilities x(T)’s for a 14-site J1-J2
chain with J1 and J2 listed in Table I. ~a! Li2CuO2, ~b!

La6Ca8Cu24O41, and ~c! CuGeO 3. The squares in ~a! and ~b! denote
the experimental data with magnetic field applied along chains. In
the data for La 6Ca 8Cu 24O 41 , we have substracted the contribution
from ladder layers according to Ref. 52. In ~c!, the experimental
data for the three principal axes are shown, and the orbital suscep-
tibility, estimated to be 10 24 emu/mole ~taken from Ref. 7!, has
been subtracted. In ~a! and ~b!, the orbital susceptibility is assumed
to be zero. In the calculations, g factor has been taken to be 2.0.
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Pressure-Temperature Phase Diagram of the Spin-Peierls Compound CuGeO3

A. R. Goñi, T. Zhou, U. Schwarz, R. K. Kremer, and K. Syassen
Max-Planck-Institut für Festkörperforschung, Heisenbergstrasse 1, 70569 Stuttgart, Germany

(Received 21 December 1995)

Using Raman scattering we have mapped out the phase diagram of CuGeO3 at temperatures from
3 to 300 K and pressures up to 11 GPa. At 300 K and above 6 GPa we identify three high-pressure
phases. Details of the phase transition behavior including reversibility depend on the shear strength of
the pressure medium. The present results do not support the recent claim that the structural behavior
is affected by intercalation. Low temperature (LT) Raman spectra show that the spin-Peierls transition
temperature (14.3 K at P ­ 0) increases to 25 K at 3 GPa. Above this pressure a new LT phase
is observed. The phase stable above 6.6 GPa (hydrostatic conditions) exhibits, upon cooling, an
additional Raman feature near 46 cm21, which we tentatively assign to a singlet-triplet spin excitation.
[S0031-9007(96)00784-3]

PACS numbers: 64.30.+ t, 62.50.+p, 63.20.–e, 78.30.Hv

The recent discovery of a spin-Peierls (SP) phase of
CuGeO3 occurring below 14 K [1] has triggered a large
number of investigations concerned with the character-
ization of its structural [2], thermodynamic [3,4], and
magnetic properties [5] at ambient pressure. The unique
orthorhombic crystal structure of CuGeO3 [6] is charac-
terized by chains of planar CuO4 units and corner-sharing
chains of GeO4 tetrahedra running parallel to the c axis
(see Fig. 1). The chains are interconnected forming rip-
pled layers stacked in the a direction and separated by long
Cu-O(1) bonds. For an open structure like CuGeO3 the
application of high pressure provides a means of inducing
major structural changes involving a higher effective co-
ordination of the metal ions. X-ray powder diffraction [7]
has revealed a first order structural phase transition occur-
ring at 6.6–7.3 GPa (T ­ 300 K). This new phase was
tentatively identified as monoclinic. The occurrence of a
phase transition near 6.5 GPa was confirmed more recently
by Raman scattering and by optical microscopy [8,9]. Fur-
thermore, between 14 and 20 GPa CuGeO3 undergoes a
sluggish transition towards an amorphous phase, as is in-
dicated by the disappearance of Raman activity [8,9].

In view of the strong relationship between structural,
magnetic, and elastic properties in spin-Peierls com-
pounds the study of the high pressure behavior of CuGeO3

at low temperatures has become an issue of great interest.
For example, magnetic susceptibility measurements below
1 GPa indicate an increase of the SP-transition tempera-
ture TSP with pressure, and evidence for the existence of
a ferromagnetic phase at 10 K and above 4.5 GPa was
also obtained [10]. The associated structural changes still
need to be clarified.

This Letter reports a detailed characterization of the dif-
ferent crystalline phases of CuGeO3 for pressures up to
11 GPa and temperatures between 3 and 300 K using Ra-
man spectroscopy. At room temperature CuGeO3 trans-
forms reversibly at 6.6 GPa to a phase characterized by
a ,20% reduction of the b axis (denoted in the follow-
ing as phase II). This transition is observed only in fluid

pressure-transmitting media like alcohol mixtures as well
as condensed He [9]. Our observations do not support the
recently proposed hypothesis [9] that a pressure-induced
intercalation is involved in the transition to phase II near
6.6 GPa. This transition, however, is suppressed in solid
pressure media such as Xe or CsI. Instead, two successive
transformations to phases denoted IIa and IIb occur at 7.5
and 9.5 GPa, respectively, with no noticeable change in
sample dimension but pronounced color changes.

From the changes of the low temperature (LT) Raman
spectra we have determined the pressure dependence of
the SP-transition temperature up to 2.8 GPa. Above this
pressure we have found a new LT phase (Ib) characterized
by the appearance of new Raman lines. Finally, we have
obtained indications for magnetic spin-flip excitations in
phase II.

FIG. 1. View of the crystal structure of CuGeO3 at ambient
conditions. The orthorhombic unit cell is indicated. In this
figure and throughout the paper axes are denoted according to
space group Pbmm.
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in a low-temperature field theory can be described by a mass-
less boson. It has to be kept in mind that, due to the finite
length, also the odd-leg ladders have a small gap in the ex-
citation spectrum, which is up to logarithmic corrections
equal to pv/L , where v is the spin velocity. Therefore Eq.
~2! is only valid for pv/L!T!J . In this temperature range
our numerical data agree well with Eq. ~2! for the finite
single chains, as well as for the three- and five-leg ladders.
The even-leg ladders, on the other hand, have spin gaps even
in the infinite system. The internal energy for T well below
the spin gap D is determined by the thermal occupation of
the lowest lying S51 magnon band with a quadratic
dispersion near the zone boundary minimum. For the
extrapolation T→0 we therefore use the form
EL(T)5EL(0)1b(T3/2

12DT1/2)exp(2D/T). In a second
step the ground-state energies EL(0) for the finite systems
are extrapolated to the bulk limit EL5`(0), fitting EL(0) to a
polynomial in 1/L . However, the finite size corrections are
negligibly small for L>100.

In Fig. 1 we show the susceptibility per rung of n l spins,
x(T), for the ladders with 1<n l<6 in the isotropic case
J5J' . We always consider ladders long enough such that
finite size corrections are negligible. For T.J the results
agree well with a third order high-T expansion. At low tem-
peratures, we observe the predicted behavior. Ladders with
even n l show an exponential drop of the susceptibility indi-
cating a gap in the excitation spectrum. For larger n l , the
drop sets in at smaller T and is steeper. The gap Dn l

de-
creases substantially with increasing n l . For odd n l on the
other hand, x(T) remains finite also at T!J , as in the single
chain.

Ladders with even n l were already investigated in
detail.3,9,15 For temperatures T!D the susceptibility for the
two-leg ladder is determined by the thermal occupation of
S51 magnon band with a quadratic dispersion near the zone
boundary minimum9:

x~T !}T21/2e2D/T, T!D . ~3!

Provided a quadratic dispersion for the lowest lying magnon
branch in the excitation spectrum near its minimum is as-
sumed, Eq. ~3! also holds for the four- and six-leg ladder.
We estimate Dn l

by fitting the numerical QMC data for low
temperatures and find in the isotropic case D250.51(1)J for
n l52, D450.17(1)J for n l54, and D650.05(1)J for
n l56. The value D2 obtained for the two-leg ladder is in
perfect agreement with former results.3,8,9 On the other hand,
the spin gap obtained by White et al.,3 using DMRG meth-
ods for the four-leg ladder D450.190J is slightly larger than
our value.

The decrease of the spin gap with increasing n l can be
explained by delocalization of RVB singlets not only along
but more and more also across the ladder. The decrease of
the spin gap, however, is much faster than Dn l

}1/n l , sug-
gested in Ref. 3. The spin gap for the six-leg ladder D6 is
already a factor 10 smaller than D2, suggesting rather an
exponential decrease of Dn l

with increasing n l .
The susceptibility per rung of the odd-leg ladders remains

finite in the low-temperature limit and tends to a zero-
temperature value approximately independent of n l @see Fig.
1~b!#. This indicates that the odd-leg ladders belong to the
same universality class as the single chain.

The single chain can be described in a low-temperature
field theory by the k51 Wess-Zumino-Witten nonlinear s
model or equivalently by a free, massless boson, with a

TABLE I. Ground-state energies per site for the different lad-
ders in the isotropic case. For the single chain we have perfect
agreement with the analytical result 1

42ln2 from the Bethe ansatz
~Ref. 13!. Furthermore, the result for the two-leg ladder coincides
with the ground-state energy calculated by Barnes et al.,8 using
Lanczos techniques. With increasing width the results approach to
the ground-state energy per site of the infinite 2D square lattice,
which was calculated by various methods. For an overview see Ref.
14. The reference value given here was recently obtained by Wiese
and Ying ~Ref. 12! using the QMC loop algorithm.

Number of legs
Obtained ground-

state energy Reference value

1 20.4432~1! 20.44315 . . . ~Ref. 13!

2 20.5780~2! 20.578 ~Ref. 8!

3 20.6006~3!

4 20.6187~3!

5 20.6278~4!

6 20.635~1!

2D lattice 20.6693~1! ~Ref. 12!

FIG. 1. Susceptibility as a function of the temperature for the
single chain and the Heisenberg ladders with up to six legs. At high
temperatures the result agree well with a third order high-
temperature expansion. The low-temperature region is shown in ~b!

in a larger scale. To distinguish the curves some data points are
marked by symbols. The error bars are smaller than the symbols.
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gested in Ref. 3. The spin gap for the six-leg ladder D6 is
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1~b!#. This indicates that the odd-leg ladders belong to the
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X � as we can see from Fig. 3, the modulation amplitude be-

comes large along the a, c, and b axis in that order. The
modulation amplitudes along the a axis are slight, because
both average substructures have equivalent lattice dimension
and do not interpenetrate with each other along the a axis.
The amplitudes along the c axis are larger, because the CuO2
substructure and the Sr2Cu2O3 substructure are mutually in-
commensurate along the c axis. Since the mutually incom-
mensurate substructures are stacked alternately along the b
axis, the modulation amplitudes along the b axis are most
important. We can confirm that these features are also valid
in the Bi-doped (Sr1.92Bi0.08Cu2O3)0.70CuO2 .22 However, the
differences of the atomic modulation amplitude between
(Sr2Cu2O3)0.70CuO2 and (Sr1.92Bi0.08Cu2O3)0.70CuO2 are
appreciable for O atoms. In particular, the difference of the
modulation amplitude of the O atom in the CuO2 chain is
estimated to be more than 0.05 Å in all axes. Thus the sig-
nificant difference in the mode of the modulation of the O
atom seems to affect the distribution of holes in the CuO2
chain which control the physical properties of
(Sr2Cu2O3)0.70CuO2 .10,24–27

FIG. 2. Mutually incommensurate modulated structure of
(Sr2Cu2O3)0.70CuO2 , ‘‘Sr14Cu24O41 .’’ Small solid circles denote
Cu atoms; medium ~dark gray-colored! circles represent Sr atoms;
large ~light gray-colored! circles are O atoms.

TABLE I. Atomic parameters of the modulated structure of (Sr2Cu2O3)0.699CuO2 ‘‘Sr14Cu24O41’’ with estimated standard deviations in
parentheses. Average positions and modulation amplitudes are represented by fractional coordinates and Å, respectively. The structure is
refined in the superspace group symmetry Amma(01g)ss0: Acca(01g). The modulation parameters ak and bk are the cosine and sine
amplitudes of the Fourier series of the modulation function, where k is the modulation vector.

Atom Occupancy x y z 100(Ueq.)

Cu~1!

Average 0.25 0.25 0.5 0.373~1! 1.26~8!

a0001 0.0 0.0 0.0 0.0 0.0
b0001 0.0 0.0 0.0 0.0 0.0
O~1!

Average 0.5 0.138~1! 0.5 0.878~7! 1.3~7!

a0001 0.0 0.0 20.08~8! 0.0 0.0
b0001 0.0 0.0 20.29~2! 0.0 0.0
a0002 0.0 20.01~4! 0.0 0.14~11! 0.0
b0002 0.0 20.08~6! 0.0 20.06~2! 0.0
Sr
Average 0.5 0.5 0.3785~1! 0.25 0.79~6!

a0010 0.0 0.0 20.040~6! 0.0 0.0
b0010 0.0 20.028~6! 0.0 0.106~7! 0.0
a0020 0.0 0.0 20.05~2! 0.0 0.0
b0020 0.0 20.024~6! 0.0 0.000~11! 0.0
Cu~2!

Average 0.5 0.3344~2! 0.25 0.744~4! 0.70~8!

a0010 0.0 0.0 20.021~12! 0.0 0.0
b0010 0.0 0.0 20.055~12! 0.0 0.0
O~2!

Average 0.5 0.169~1! 0.25 0.76~1! 0.1~3!a

a0010 0.0 0.0 20.12~5! 0.0 0.0
b0010 0.0 0.0 0.11~5! 0.0 0.0
O~3!

Average 0.25 0.5 0.25 0.75 0.7~7!

a0010 0.0 0.0 20.12~5! 0.0 0.0
b0010 0.0 0.0 0.0 0.0 0.0

aIsotropic temperature factor.
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FIG. 3. Effective electron number Neff per Cu (left-hand
scale) from a conductivity sum is plotted as a function of energy
for various compositions. Neff per ladder Cu is indicated on the
right-hand scale. The valences of both chain- and ladder-Cu
estimated from N

L
eff (1.2 eV) for each composition are plotted

in the inset.

is nearly identical to that in the CuO2 planes of the
high-Tc cuprates since the corner-sharing CuO4 network
with 180± Cu-O-Cu bonds is common between the two
systems. On the other hand, t in the CuO2 chains with
90± Cu-O-Cu bonds should be considerably smaller than
t in the ladders. Therefore, it is reasonable to assign
the low-energy excitations to those in the ladders. It
follows, accordingly, that the holes are transferred from
the charge reservoir chains to the ladder conduction paths.
From Figs. 2 and 3, it is also concluded that the holes
in the chains remain localized and the charge excitations
in the chains start up at ,2.5 eV or higher, forming a
pronounced peak at ,3 eV in Sr142xCaxCu24O41.

Using the value of N
L
eff which well approximates the

effective electron number in the ladders we can estimate
the hole density in the ladders. To do that, we make two
reasonable assumptions. One is that the chain-Cu valence
would be 12.5 in Sr14Cu24O41. This assumption is
supported by the recent neutron scattering measurements
[17]. The neutron result gives evidence for a dimerized
state between Cu21 spins separated by two and four
times the distance between the nearest-neighbor chain Cu
ions. This can be understood assuming the formation of
an alternating Cu21-Cu31 ordered array along the chain.
Then, we can estimate the value of the ladder Cu valence
as 12.07, from the average valence of Cu is 12.25.
The second assumption is a linear relationship between
N

L
eff and the doped hole density d, N

L
eff ­ Ad. This

is predicted by the theoretical calculations on the 1D
systems [15,18,19] as far as d is not large. The coefficient
A is determined from the value of N

L
eff for Sr14Cu24O41

with d ­ 0.07. Based on these assumptions the hole
density or the Cu valence in the ladders as well as in the

chains is estimated for each x as plotted in the inset of
Fig. 3. It is found that at x ­ 11 the ladder Cu valence
reaches 12.20, that is, 0.2 holes per Cu are doped into
ladders. This hole number is as much as that in the high-
Tc material near optimal doping [20].

As a consequence of the transfer of holes, the chain Cu
valence decreases with Ca substitution (it also decreases
with Y substitution). Based on the above-mentioned
model of the CuO2 chain, the decrease in the chain-Cu
valence implies a decrease in the number of Cu31 ions
which are presumably nonmagnetic due to the formation
of Zhang-Rice singlet [12,21] or conversely an increase
in the number of magnetic Cu21 ions. The increase in
the magnitude of a Curie term is, in fact, observed in
the magnetic susceptibility for both Ca and Y substituted
Sr14Cu24O41 [13] and the Curie term exactly follows the x

dependence of the decrease in the chain-Cu valence (from
12.5) shown in the inset. It should also be noted that
the intensity of the 3 eV peak in scsvd shows the same
trend. The peak intensity in the spectrum of Sr14Cu24O41

is rapidly reduced with Y substitution, while it gradually
decreases when substituted with Ca, which reconfirms that
the 3 eV peak is assigned to the excitations in the chains,
certainly related to the Cu31 ionic state or the (local)
Cu21-Cu31 order.

Coming back to the optical conductivity spectrum, the
evolution of the spectrum with doping as well as the low-
energy spectral shape is quite similar to those observed
for the 2D cuprates [14]. However, there is a remarkable
difference between 1D and 2D cuprates. In the 2D
cuprates the reflectivity edge does not shift appreciably
with doping as illustrated in Fig. 4. In the 2D case, a
so-called mid-IR band centered at relatively high energy
(,0.5 eV) rapidly develops upon doping. The difference
is ascribable to the fact that in the present ladder system
the peak or the center of gravity of the “mid-IR" band in
scsvd is located at considerably lower energy (,0.2 eV)
and that the low-energy SW, N

L
eff at 1.2 eV, continues to

increase as doping proceeds, whereas N
2D
eff saturates (or

even decrease) at high dopings.
The theoretical calculations predict that for the doped

1D chains [15] or ladders [19] the mid-IR band is much
weaker than the Drude band. It turns out from Fig. 4
that the square of the plasma edge frequency v2

p is
roughly proportional to d, i.e., to N

L
eff (1.2 eV). This is in

contrast to 2D cuprates, and might naturally be explained
supposing that most of the low-energy SW arises from
a single Drude component [22]. Thus, the difference in
the reflectivity spectrum appears to reflect the 1D nature
of the electronic state of the present doped ladders. In
fact, one-dimensionality is evidenced from the resistivity
and optical conductivity in the direction perpendicular
to the ladders. For x ­ 11 the resistivity in the a-axis
direction (parallel to the rungs of ladders) is by a factor
of 10–40 higher than rc, and the b-axis (perpendicular to
the ladder planes) resistivity is still higher by two orders
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The magnitude of the spin-gap on the ladder has
been investigated by NMR [27–29] and neutron
scattering [30,31] as a function of Ca content in
Sr Ca Cu O . Although the temperature depen-142x x 24 41

dence of NMR T -relaxation rate suggests a reduc-1

tion of the spin-gap at higher Ca concentration, the
spin-gap energy observed by neutron scattering is
independent to Ca concentration. Recently, it is
proposed that the NMR T -relaxation may not1

directly reflect the spin-gap [32]. At a high Ca
concentration, there was a magnetic order observed
at T | 2 K by NMR [33] and neutron scatteringM

[34]. The moment size is larger for the chain site
(| 0.56 m /Cu) than at the ladder site (| 0.02 m /B B

Cu), suggesting that the ladder moments may be
´induced by the magnetism of the chain. The Neel

temperature was found to increase as a function of
Ca concentration above x(Ca)5 12.5 [35], suggest-
ing a reduction of hole concentration on the chain.

2.2. Anisotropic resistivity at ambient pressure

21 21Although Ca substitution at the Sr site in
Sr Ca Cu O does not change the average142x x 24 41

valence of the Cu ions, it changes the electronic
properties as shown by the resistivity measured at the
ambient pressure (Fig. 3). At x(Ca), 8, the resistiv-
ity is insulating both in the c-axis (leg) direction and
the a-axis (rung) direction. However, above x(Ca).
9, the resistivity shows a metallic behavior (dr /dT .

0) in the leg direction. The temperature range where
the metallic conductivity is realized widens as the Ca
content increases. At x(Ca)5 12, which is the high-
est Ca content available for single crystal, there
appears a temperature range where the rung direction
also shows the metallic behavior. In any Ca content,

Fig. 3. Resisitivity of (Sr,Ca) Cu O . Upper left panel is forhowever, the resistivity always shows an upturn at a 14 24 41

the c-axis (the leg direction), and the upper right, for the a-axislow enough temperature; this indicates the ground
(the rung direction). Lower panel shows geometrically averagedstate of Sr Ca Cu O at ambient pressure is ]142x x 24 41 two-dimensional resistance (r 5 r r /0.5b), which is normal-av œ a calways an insulator. ized for one ladder plane.

From the Cu–O–Cu bond angles of the ladder and
the chain, the conductivity in the leg direction is
most likely governed by the ladders. Calculations to 2 spins at the copper sites (J | 0.1 eV). Due to the
clarify the nature of 1808 Cu–O–Cu coupling has large hopping term (t), the ladder structure in the leg
been performed extensively, and now the general direction carries a high conductivity of doped car-
consensus is that the bond possesses a large hopping riers. The 908 Cu–O–Cu bonds in the CuO chain2

term of doped holes (t | 0.35 eV), together with a and between the ladders do not share the same
large antiferromagnetic coupling between the S 5 1/ oxygen 2p orbital between the Cu’s. This limits the
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within each group but quite different between them. The
spectra for the two sites are well separated below 50 K with
the intensity ratio IA /IB50.6560.1. Above 50 K, substantial
changes occur in the line shape. Each peak gets broadened
and sharp structure becomes obscure. At the same time, the
region between A and B lines is being gradually filled up,
until finally the whole spectrum collapses into a broad single
line above 250 K.

The magnetic shift at each peak was determined from the
center line spectra at 95 and 75 MHz and are shown in Fig.
16. The different symbols correspond to those shown in the
spectra in Fig. 15 and indicate at which peak the shift was
measured. The two groups show quite contrasting behaviors.
The temperature dependence of Kb at A sites is similar to the
susceptibility data below 200 K. The solid line in Fig. 16 is
the calculation for a dimer model, xDb5NA(gbmB)2/kBT@3
1exp(J/kBT)# with J5130 K, which explains well the bulk
susceptibility below 200 K ~Fig. 2!.49 The shift at the B sites
show a similar temperature dependence at low temperatures

~below 50 K! but the temperature variation udKb /dTu is
about half as large as that for the A sites. However, instead
of having a peak, Kb at the B sites keeps decreasing above
50 K, where the drastic change of the line shape occurs.
Above 250 K, where the entire spectrum collapses into a
single symmetric line, Kb decreases slightly in contrast to the
decrease of x .

Similar features are observed for other field directions.
The spectra and the shift for Hic are shown in Figs. 17 and
18. Again the spectra consist of two groups of lines at low
temperatures, although the peak structure within each group
is less clear than that for Hib . Below 50 K, the A sites show
twice as large a temperature variation of Kc as the B sites.
However, above 50 K the spectra for both sites get broad-
ened and begin to merge together, until the whole line col-
lapses into a single peak above 250 K. The shift at the A sites
shows a similar temperature dependence as x but the behav-
ior at the B sites is quite different.

FIG. 15. Temperature variation of the center line NMR spec-
trum at the chain 63Cu sites obtained at 95 MHz for Hib .

FIG. 16. Temperature dependence of the shift along the b direc-
tion at the chain 63Cu sites obtained from the spectra in Fig. 15 and
similar spectra at 79 MHz. The symbols correspond to those shown
in Fig. 15 and indicate at which peak the shift was measured. The
line is the calculated susceptibility for the dimer model ~per mole of
dimer Cu sites! with J5130 K. The proportionality constant be-
tween the scales for Kb and x gives the hyperfine coupling con-
stants Ab(0)/(2\gn)521.89 T.

FIG. 17. Temperature variation of the center line NMR spec-
trum at the chain 63Cu sites obtained at 95 MHz for Hic .

FIG. 18. Temperature dependence of the shift along the c direc-
tion at the chain 63Cu sites obtained from the spectra in Fig. 17 and
similar spectra at 79 MHz. The symbols correspond to those shown
in Fig. 17. The dots show the data for A sites. The circles and the
crosses show the data for B sites. The line is the calculated suscep-
tibility for the dimer model ~per mole of dimer Cu sites! with J
5130 K. The proportionality constant between the scales for Kb
and x gives the hyperfine coupling constants Ac(0)/(2\gn)
521.48 T.
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is less clear than that for Hib . Below 50 K, the A sites show
twice as large a temperature variation of Kc as the B sites.
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ened and begin to merge together, until the whole line col-
lapses into a single peak above 250 K. The shift at the A sites
shows a similar temperature dependence as x but the behav-
ior at the B sites is quite different.

FIG. 15. Temperature variation of the center line NMR spec-
trum at the chain 63Cu sites obtained at 95 MHz for Hib .

FIG. 16. Temperature dependence of the shift along the b direc-
tion at the chain 63Cu sites obtained from the spectra in Fig. 15 and
similar spectra at 79 MHz. The symbols correspond to those shown
in Fig. 15 and indicate at which peak the shift was measured. The
line is the calculated susceptibility for the dimer model ~per mole of
dimer Cu sites! with J5130 K. The proportionality constant be-
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FIG. 17. Temperature variation of the center line NMR spec-
trum at the chain 63Cu sites obtained at 95 MHz for Hic .

FIG. 18. Temperature dependence of the shift along the c direc-
tion at the chain 63Cu sites obtained from the spectra in Fig. 17 and
similar spectra at 79 MHz. The symbols correspond to those shown
in Fig. 17. The dots show the data for A sites. The circles and the
crosses show the data for B sites. The line is the calculated suscep-
tibility for the dimer model ~per mole of dimer Cu sites! with J
5130 K. The proportionality constant between the scales for Kb
and x gives the hyperfine coupling constants Ac(0)/(2\gn)
521.48 T.
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The temperature dependence of Kb at A sites is similar to the
susceptibility data below 200 K. The solid line in Fig. 16 is
the calculation for a dimer model, xDb5NA(gbmB)2/kBT@3
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about half as large as that for the A sites. However, instead
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50 K, where the drastic change of the line shape occurs.
Above 250 K, where the entire spectrum collapses into a
single symmetric line, Kb decreases slightly in contrast to the
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Similar features are observed for other field directions.
The spectra and the shift for Hic are shown in Figs. 17 and
18. Again the spectra consist of two groups of lines at low
temperatures, although the peak structure within each group
is less clear than that for Hib . Below 50 K, the A sites show
twice as large a temperature variation of Kc as the B sites.
However, above 50 K the spectra for both sites get broad-
ened and begin to merge together, until the whole line col-
lapses into a single peak above 250 K. The shift at the A sites
shows a similar temperature dependence as x but the behav-
ior at the B sites is quite different.

FIG. 15. Temperature variation of the center line NMR spec-
trum at the chain 63Cu sites obtained at 95 MHz for Hib .

FIG. 16. Temperature dependence of the shift along the b direc-
tion at the chain 63Cu sites obtained from the spectra in Fig. 15 and
similar spectra at 79 MHz. The symbols correspond to those shown
in Fig. 15 and indicate at which peak the shift was measured. The
line is the calculated susceptibility for the dimer model ~per mole of
dimer Cu sites! with J5130 K. The proportionality constant be-
tween the scales for Kb and x gives the hyperfine coupling con-
stants Ab(0)/(2\gn)521.89 T.

FIG. 17. Temperature variation of the center line NMR spec-
trum at the chain 63Cu sites obtained at 95 MHz for Hic .

FIG. 18. Temperature dependence of the shift along the c direc-
tion at the chain 63Cu sites obtained from the spectra in Fig. 17 and
similar spectra at 79 MHz. The symbols correspond to those shown
in Fig. 17. The dots show the data for A sites. The circles and the
crosses show the data for B sites. The line is the calculated suscep-
tibility for the dimer model ~per mole of dimer Cu sites! with J
5130 K. The proportionality constant between the scales for Kb
and x gives the hyperfine coupling constants Ac(0)/(2\gn)
521.48 T.
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ened and begin to merge together, until the whole line col-
lapses into a single peak above 250 K. The shift at the A sites
shows a similar temperature dependence as x but the behav-
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FIG. 17. Temperature variation of the center line NMR spec-
trum at the chain 63Cu sites obtained at 95 MHz for Hic .

FIG. 18. Temperature dependence of the shift along the c direc-
tion at the chain 63Cu sites obtained from the spectra in Fig. 17 and
similar spectra at 79 MHz. The symbols correspond to those shown
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All samples were confirmed to be monophasic by powder
x-ray diffraction.

Magnetic properties were measured by a superconducting
quantum interference device ~SQUID! magnetometer ~Quan-
tum Design, MPMS!. Since preliminary experiments indi-
cated no magnetic hysteresis both on temperature and mag-
netic field, the measurements were carried out with
increasing temperature or increasing magnetic field.

III. EXPERIMENTAL RESULTS AND DISCUSSION

Figure 1 shows temperature dependence of magnetic sus-
ceptibility for the samples with 12.5<x<13.6 in
Sr142xCaxCu24O41 . To see each curve clearly, the origin
of the vertical axis is shifted by 2n31024 emu/Cu mol,
where n50,1,2, . . . for x513.6, 13.3, 13.2, . . . , respec-
tively. Except for a low-temperature range, all x-T curves
have very similar temperature dependence. The broad peaks
around 60–80 K are attributed to the spin excitation to the
triplet state from the singlet dimer state in the 1D chains. The
exchange interaction forming a dimer in the 1D chains is
estimated to be about 130 K being almost independent of the
Ca content.8,29 On the other hand, the spin gap in the ladder
singlet is estimated to be about 260 K for the high Ca content
region.10 Relatively small contribution is, therefore, expected
from the ladder singlet in a high-temperature range. Accord-
ingly, the susceptibility observed (xobs) can be decomposed
into three terms and expressed as

xobs5xCW1xchain1x ladder . ~1!

The xchain and x ladder terms are related to the singlet-triplet
excitations in the 1D chain and in the ladder, respectively.
These terms decay exponentially with decreasing tempera-
ture and has minimal contribution to xobs below about 15 K.

Therefore, the upturn in a x-T curve below 15 K in Fig. 1 is
attributed to spins which survive the spin singlet dimeriza-
tion in the ladder or 1D chain, and the xCW term corresponds
to such spins with Curie-Weiss-like interaction.

To see the low-temperature part of the susceptibility data,
the x-T curves in the temperature range of 0–15 K are en-
larged in Fig. 2. In every x-T curve, an anomalous suppres-
sion of the susceptibility is observed indicating an antiferro-
magnetic order. The Néel temperature TN presents a smooth
increase with increasing the Ca content from 1.9 K at x
512.5 to 3.6 K at x513.6 as shown in the inset of Fig. 2.
The increase of TN seems to be related to the enhancement of
the 3D interaction due to the lattice compression with the Ca
substitution, and is consistent with a recent result of the neu-
tron study showing that TN increases with pressure.30

As discussed above, we can neglect both xchain and x ladder
terms for the analysis of the susceptibility data below 15 K
but only the xCW term is needed to be considered. In Fig. 2,
however, the suppression of the susceptibility seems not
enough compared with a typical antiferromagnetic system
and the further increase of the susceptibility is always ob-
served below TN . This fact strongly suggests that the x-T
curves in Fig. 2 cannot be expressed by a single xCW term
but other terms should be taken into account.

To understand the complicated magnetic properties of the
high Ca content phases, the susceptibility data of low Ca
content phases are quite helpful. Figure 3 shows temperature
dependence of magnetic susceptibility for the samples with
0<x<6. The inset gives the temperature variations of the
inverse of the susceptibility. Every set of data is well fitted
by the simple Curie-Weiss law with a Weiss temperature
close to 0 K ~within 60.5 K except for the x50 sample!.
This result indicates the presence of ‘‘free spins’’ which
probably have the extrinsic origin such as magnetic impurity
phase~s!, crystalline imperfections, etc. The number of the
‘‘free spins’’ was estimated to be about 3% of the total Cu
atoms. The results for the low Ca content samples suggest
that the high Ca content samples also include the free spins

FIG. 1. Temperature dependence of magnetic susceptibility
for the samples with 12.5<x<13.6 in Sr142xCaxCu24O41 . To
see each curve clearly, the origin of the vertical axis is shifted
by 2n31024 emu/Cu mol, where n50,1,2, . . . for x513.6,
13.3, 13.2, . . . , respectively.

FIG. 2. Low-temperature part of the susceptibility for the
samples with 12.5<x<13.6. Inset is Ca content variation of the
Néel temperature TN ~shown by an arrow!.
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From Fig. 9, we can get the xAF(TN) value. On the other
hand, we have already calculated it as x' in Eq. ~6!. To
evaluate the present estimation, it is worth comparing these
two values obtained by the different routes. As a result, al-
though there is a slight difference between the two values,
the agreement was fairly good except for the x512.5 and
12.8 samples, and therefore this fact indicates the consis-
tency of the present estimation procedure.

The NAF value calculated assuming S5
1
2 is about 0.015

for the highest Ca content sample with x513.6. Namely,
only 1.5% of the total Cu spins contributes to the antiferro-
magnetism or it is 3.6% (51.53

24
10 ) even if we consider

only the 1D chain Cu sites. This spin density seems too
dilute to assume the effective antiferromagnetic correlation
between the spins. According to the study for CuGeO3 , a
few percent of Si substitution for Ge is enough to induce

antiferromagnetism.20 The similar result has been reported
for the spin ladder system SrCu2O3 , where 1% of Zn substi-
tution causes antiferromagnetic order.27 The theory21,28 on
these systems suggests that an impurity atom doped induces
staggered spins around it. The effective moment decreases
with increasing the distance from the impurity atom, and the
spin singlet dimerization state becomes dominant at a place
far away from the impurity atom. According to this picture
for the coexistence of antiferromagnetism and spin singlet
dimerization, it may not be adequate to assume simply S
5

1
2 . In other words, it may be better to calculate peffmB in

Eq. ~7! with NAF equal to the total number of the 1D chain
Cu sites. This calculation gives only a very rough value for
the average effective moment per 1D chain Cu site, since
Eqs. ~7! and ~8! cannot be applied exactly for such a case.
Nevertheless, such a calculation seems helpful to compare
the present result with other studies such as neutron-
diffraction and NMR experiments.

Figure 10 presents the peffmB (5umu) value thus calcu-
lated. Its z component mZ corresponds to the experimental
value and may be estimated as peffmB /A3, where the factor
A3 comes from the value of peff for S5

1
2 . The value of mZ

shown in Fig. 10 suggests 0.1mB–0.2mB as the average ef-
fective moment per 1D chain Cu atom, and this value is
consistent with results of the polarized neutron-diffraction22

and NMR studies.26
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FIG. 8. Ca content variation of the number of the antiferromag-
netically ordered spins NAF . Inset indicates the number of the free
spins N free for 0<x<13.6.

FIG. 9. Temperature dependence of susceptibility near TN after
the subtraction of the Curie term.

FIG. 10. Average effective moment per 1D chain Cu atom with
NAF equal to the total number of the chain Cu sites.
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plotted against the four-dimensional coordinate, t0. The BVS

values on the solid-line wave were calculated using the

shorter six Cu–O distances in Fig. 5. In general, BVS is an

empirical measure of an oxidation state for a cation.17) In the

present case, the BVS can be regarded as a probability of

hole occupancy at each Cu site. Accordingly, holes are

expected to be located at the sites having large BVS values

around t0 ¼ 0:25 and t0 ¼ 0:75 of the fourth dimensional

coordinate. If we assume that all holes occupy the sites

keeping order of the BVS value, we can designate the hole-

occupied sites. The horizontal line in Fig. 6 indicates a

border of the BVS value which divides hole-occupied sites

from hole-unoccupied ones. This border was determined by

the average hole concentration, 0.352 (¼ 2ð1 � k1Þ).

According to Fig. 6, we can estimate the hole distribution

by considering the real-space structure as stated below.

However, before doing such an attempt, a hole arrangement

for adjoining two Cu sites can be known using the result in

Fig. 6. If we give a sequential number for each Cu site along

the chain and suppose that i’th Cu site [Cu(i)] corresponds to

t0 ¼ t0 in Fig. 6, the state of (iþ 1)’th Cu site [Cu(iþ 1)] is

known referring to t0 ¼ t0 þ k1.
22) According to this idea, we

superimposed in Fig. 6 a broken-line wave that was obtained

by shifting the solid-line wave by �k1ð¼ �0:8240Þ in

parallel with the lateral axis. In the range of 0:014 � t0 �

0:162 (range 1), both BVS values at the Cu(i) and Cu(iþ 1)

sites are smaller than the hole-doping border, and then both
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Fig. 3. Rietveld-refinement pattern for the X-ray diffraction data of Ca0:8240CuO2. The cross symbols indicate observed intensities, and

the solid line on them is the calculated pattern. Short vertical lines below the profile indicate the peak positions of main (upper) and

satellite (lower) reflections. The lowest pattern indicates the difference between the observed and calculated intensities. The resultant

reliability factor Rwp was 0.0289.
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Fig. 4. Modulated structure of a composite crystal Ca0:8240CuO2 viewed

in perspective along the a-direction.
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Fig. 5. Cu–O inter-atomic distances in Ca0:8240CuO2 plotted as a function

of the four-dimensional coordinate, t0. The solid-line waves within

1.809 �A–2.039 �A indicate intra-chain Cu–O distances, while the broken-

line waves within 3.012 �A–3.904 �A indicate inter-chain Cu–O distances.
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� A�IS?wX!ñ�A�TS?yRLM]di?g=@T�UOdlCFX^TL?wGQ=lG�òLX^RFK[U]MO=�s~WY=@?wCFKýördQMO=QT_UO?wU�+_R�=@?wCF=EGJA�Z\R�A�?]d@?F(_ILX�?]K 9 R�dQMOK[ADCDK�(_IF=@?zX�K[TL?]K�(_IF=lWY=QIFMCD=@?OGJMOKYRDU]KYA�T\GJMOKY?gUOX�W[WYA�ó�MOX�RFòFK�(_IF=�s�(_IFKF=i?vU�tSX�?]dQ=l?gILM�W�b IDUOK[WYKY?OX~UOK[A�T}C�b ILTF=a?gU]MOILG�UOIFM]=pR�dQMOK[ADCDK�(_IF=ECFX�TL?wIFT}=i?gRLX�GJ=lCD=CDKYZ.=@TL?]K[A�Tq?]IFR�dQMOK[=@IFM]= ô ñ�X\?gU]MOILG�UOIFM]=mCD=i?pZ}X~U]d@M]KfX^IF÷�GJA�Z.R�A�?]K[U]=@?��Sß ý�¢ e � �7� � �r� � ¢ � ¢Jý sFR�=QIFUSÒJU]MO=mCDd@GQM]K[U]=PCLX^TL?IFTh=i?gRLX�GJ=Pk þ �T��ø ÿ q ô ñ�b IDU]KYWYKY?OX~UOK[A�ThC�b ILTF={� ÿ � Í GJANA�M�CDA�TFTFdQ=`RS=@M]Z\=JUeCD=`CDdiGJMOK[MO=PWY=@?BCDKY?gU]A�MO?]KYA�TL?B?vUOM]ILGJU]IFM�X^WY=@?CD=mG�òLX�GQIFT�CD=@?ECF=QID÷�?]A�IS? 9 ?	+D?gU]j@Z.=i? ôö X�TL?�W[=lGQX�?zCD=oZ}X^U]dQMOKfX^ID÷PGJA�Z\RSA_?gK[U]=i?Qs�Wcb KYTLGJA�Z\Z.=@TL?]IFMOX�tFKYW[K[U]duK[T_UO=QMfñ_KY=QT_UwkBCF=QID÷PTFK¤ñ�=iX^ID÷ ô�l A�IDUwC�b X^t�A�M�C�s�W[=?	+D?gU]j@Z.=PCLX^TL?B?]X�?gU]MOILGJU]IFMO=mZ\A�+�=QTLTF=m=@?gUaKYTLGJA�Z.Z\=@TL?gILMOX�tFW[=�sLGJ=iGJKy=@?gUBC�6ªk}Wcb K[TLGQA�Z\RLX^U]KYtFK[WYK[U]d`CD=i?ERLX�MOX�Z\jJU]MO=@?CD=;Z}X^KYW[WY=ªCD=i?�CD=@ID÷¾?]A�IL? 9 ?	+D?gU]jQZ\=i? ô�ö =hRFWYIL?@soG�òLX�GJIFT(CD=@?�CD=QIF÷¾?]A�IL? 9 ?R+D?vUOjQZ\=@?\RLM]di?g=@T�UO=;CD=@?�Z.ADCDILWYX^U]KYA�TL?K[TSGJA�Z\Z\=QTS?gIFM�X^tLW[=i? ô�ö I�R�A�KYT_U.CD=�ñNIF=�CF=�WfXh?vUOM]ISG�U]ILM]=�dQWY=@G�UOM]A�TFK�(�IL=�syGQ=@?.CD=QIF÷µR�A�KYT_UO?.?gA�T_UH?gIS?]GQ=QRDUOK[tFWY=@?.CD=Z\ANCFKýÑL=@MBWY=HG@X^M�X�GJU]jQMO=mòFA�Z.A�ó�j@TF=Pó�d@TFdQM�X^WY=QZ\=@T�UVX~UgUOM]KYtFIFd.k�G�òLX�GJIFThCF=@?eCD=QIF÷;?]A�IS? 9 ?	+D?gU]j@Z.=i? ô�* TªRLX�MgUOKYGQIFWYK[=@M@sA�Të?@b X~UgUO=QTLC�k�GQ=�(_IF=´W[=i?�KYT_U]=QM�X�GJU]KYA�TL?�RFMO=QZ\K[=@MO?�ñ�A�KY?]KYTL?�WY=¿WYA�TLó�CD=i?�G�òLXBòfTL=@?q?gA�K[=@T�U�?g=@TL?]K[tFWY=@?qX^IF÷¾õ�A�MgUO=@?CDKf?vUOA�M�?gKYA�TL?pCD=i?lX^TFó�W[=i? �r�LÛ � ÛD��� ô
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l ò�È õnÉ&ÊÅËÆÌ�+ÎÍ^õ/�Sß ý�¢ e)Ï�Ð � Ï�Ð�Ñ � ¢�Ò$¢JýÔÓeÕ É&Ö§×�Ë Ó ËÆÍ�ÖÊÅÈ Ó É&ÌDÍ�÷�Ë�Ø�È~×pò�É�×�É Ó�ÓeÕ É�Ù Ó È~ØFÉ+ÌÆÍ Ó Í�õ�É Ó�Ó È�Ö Ó ËÆÍ�ÖFËrÖ Ó ò�ÈÌ�É�× Ó Ø�È~ÙiÉ�Ø�È ô ó�Ö�Ø�È�È�Ø�Ú Ó ò�È�×�Û�Ü"È Õ ÙAÍ�Ö�Ø�Û�Ù Ó ËÆÖFóI× Ó É Ó È2Í�Ý 9×eÈ Õ ñ�È~Ø.ËÆÖ ÓeÞ È�ÔP\ øjø�� � ÙAÍ�Ê+Ü"Í�Û�Ö�Ø�×,Û�Ö�Ø�È ÕXÞ Ërß Þ Ü Õ È�× 9×eÛ Õ È�à J&ÚZá�J&áeâ{Ú�Ë�×,×eÛ�Ü�Ü"Í�×eÈ�Ø Ó Í�Ý"È ÓeÞ È Õ È�É&ÌÆË)��É Ó ËrÍ�Ö.Í&ã ÓeÞ È
Õ ÈiÊ.É Õ O�É&Ý�ÌrÈ ÓaÞ ÈiÍ Õ È Ó Ë�ÙiÉ&Ì\Ü Õ È~Ø�Ë�Ù Ó ËÆÍ�ÖäÍ�ãL×�Û�Ü"È Õ ÙAÍ�Ö�Ø�Û�Ù 9
Ó ËXñ�Ë Ó +åËrÖ Ó mXÍ 9 ÌÆÈiß�×2Ø�Í�Ü"È�Ø�×eÜ�ËrÖæÌÆÉ�Ø�Ø�È Õ ×.à �Aç�èAâ{é}MêÍ Õ È 9ÍBñ�È Õ Ú ÓaÞ ËÆ×ëãnÉ�Ê+ËÆÌ)+FÍ�ãGÙAÍ�Ê+Ü"Í�Û�Ö�Ø�×uÈiì Þ ËrÝ�Ë Ó ×RÉ�ÌÆÉ Õ ß�È�Ø�Ë 9ñ�È Õ ×�Ë Ó ++ËrÖ=ÈiÌÆÈ�Ù ÓaÕ Ë�ÙuÉ�Ö�Ø?õ�Í Õ Ê.É&ß�Ö�È Ó ËÆÙuÜ Õ Í�Ü§È Õ�Ó ËrÈ~×"m Þ ÈiÖÙ Þ ÈiÊÅËÆÙ�É&Ì,íîË�×�ÍBñ�É&ÌÆÈiÖ Ó ×�Û�Ý§× Ó Ë Ó Û Ó ËÆÍ�Ö:Í&ã8��ßïÝK+ Ð � íÉ�Ö�Ø+Ü Þ +�×�Ë�ÙiÉ�ÌgÜ Õ È~×e×eÛ Õ ÈXÉ Õ ÈVÉ&Ü�Ü�ÌrËÆÈ�Ø�é�
�Í Õ ËrÖ§× Ó É&Ö�ÙiÈ�Ú&Û�Ö 9Ø�È Õ É&Ü�Ü�ÌÆËÆÈ�Ø�Ü Õ È�×a×eÛ Õ È�Ú ÓaÞ È=ÙiÍ�ÊÅÜ"Í�Û�Ö�Ø�×�Ù Þ É�Ö�ß�ÈÅã Õ Í�Ê×eÈiÊÅË 9 ÙiÍ�Ö�Ø�Û�Ù Ó Í ÕLÓ ÍðÙiÍ�Ö�Ø�Û§Ù Ó Í Õ É&Ö§ØÁÑ�Ö�É�ÌrÌ)+ Ó Íñ×eÛ�Ü"È Õ 9ÙiÍ�Ö�Ø�Û�Ù Ó Í Õ é

l Þ ËÆ×:ãnÉ�ÊÅËrÌ)+OÍ&ã�ÙAÍ�ÊÅÜ§Í�Û�Ö�Ø�×:Ü"Í�×a×�È~×e×eÈ�×:ÉòÙAÍ�Ê 9Ü�ÌrÈiìUÌ�É#+�È Õ È~Øó× ÓeÕ Û�Ù Ó Û Õ ÈåÍ�ã Ó mXÍôÉ&Ì Ó È Õ Ö�É Ó ËÆÖ�ßä×�Û�Ý�×	+�× 9
Ó ÈiÊ.×ïàráAõ��iâké l Þ ÈêÌ�É#+�È Õ ×+Í&ã ÓeÞ È Ñ Õ × Ó ×�Û�Ý�×	+�× Ó È�ÊöÉ Õ ÈÙiÍ�ÊÅÜ"Í�×eÈ�Ø�Í�ã�m,È~É8O�Ì)+ 9 ÙAÍ�Û�Ü�ÌÆÈ�Ø Ð)Ñ Ò � Ú�×eÜ�ËrÖ 9 ø�÷ . Ù Þ É&ËÆÖ�×É�ÌrÍ�Ö�ß ÓeÞ È.ø�Ø�Ë Õ È~Ù Ó ËÆÍ�ÖDé l Þ È.×eÜ�ËrÖ§×iÚD×eÛ�Ü�Ü"Í ÕeÓ È~ØïÝK+¶��ùÍ Õ Ý�Ë Ó É&Ì�×0Í&ã ÓaÞ È Ð)Ñ)úeû ËrÍ�Ö�×�ÚHÉ Õ ÈÅÙAÍ�Û�Ü�ÌrÈ~Ø}ñ�Ë�É Ó m,ÍP� _ �
Ð�Ñ ç Ò ç Ð)Ñ Ý"Í�Ö�Ø�×�é l Þ È+ÌÆÉ#+�È Õ ×�Í&ã ÓaÞ ÈÅ×�È~ÙAÍ�Ö§Øï×�Û�Ý�×	+�× 9

Ó È�ÊÔÉ Õ È2ÙAÍ�ÊÅÜ§Íg×�È~Ø=Í�ã�mXÈ�É�ü�Ì�+ 9 ÙAÍ�Û�Ü�ÌrÈ~Ø�Ú Ó mXÍ 9 ÌrÈ�ß+×eÜ�ËÆÖ 9¢ õ c ÌÆÉ�Ø�Ø�È Õ ×�É&Ì�×�ÍýÉ&ÌÆÍ�Ö�ß ÓaÞ È�øðØ�Ë Õ È�Ù Ó ËrÍ�ÖBé l Þ È=×eÜ�ËÆÖ�×É Õ È2× ÓaÕ Í�Ö�ß�Ì)+IÉ&Ö Ó Ë�ã4È ÕeÕ Í�Ê.É&ß�Ö�È Ó ËÆÙ�É&ÌÆÌ�+�ÙiÍ�Û�Ü�ÌrÈ~Ø=Í�ÖêÝ§Í ÓeÞÌrÈ�ß�×+É&Ö�Ø Õ Û�Ö�ß�×�ÚGØ�Û�È Ó Í ÓeÞ È ø�� _�� Ð)Ñ ç Ò ç Ð)Ñ Ý§Í�Ö�Ø�×�él Þ È.ÙAÈ�ÌrÌwÜ�É Õ É�ÊÅÈ Ó È Õ ×ëÍ&ã ÓeÞ È Ó mXÍ�×�Û�Ý§×	+�× Ó ÈiÊ.×�ÚBËÆÖ ÓaÞ ÈØ�Ë Õ È~Ù Ó ËÆÍ�Ö�Í&ã�Ý"Í ÓaÞ Ù Þ É�ËrÖ�×�É&Ö§Ø2ÌÆÉ�Ø�Ø�È Õ ×�Ú&É Õ È�ËÆÖ�ÙAÍ�Ê+ÊÅÈ�Ö 9×�Û Õ É Ó È�é l Þ È�ÙiÍ�ÊÅÜ§Í�Û�Ö�Ø�× Þ É!ñ�ÈÅÉ=Ü§×�È�Û�Ø�Í 9 Ü"È Õ ËrÍ�Ø�Ë�ÙAË Ó +Í&ã ¢ QÅÙ Þ É&ËÆÖFÛ�Ö�Ë Ó ×Vã4Í Õ � Ì�É�Ø�Ø�È Õ Û�Ö�Ë Ó ×ié
* ÌrÈ~Ù ÓaÕ Í 9 Ö�È�Û ÓeÕ É&ÌÆË Ó +LÉ&Ö�É�Ì�+�×eËÆ×�× Þ Í�mu× ÓeÞ É ÓwÓeÞ È~×�È�×R+�× 9

Ó È�ÊÅ×�É Õ È+ËÆÖ ÓeÕ ËrÖ§×�Ë�ÙiÉ�ÌrÌ)+ðØ�Í�Ü§È~ØÖm�Ë ÓaÞ ×�Ërì Þ Í�ÌrÈ~×2ÝK+ïã4Í Õ 9Ê�Û�Ì�ÉïÛ�Ö�Ë Óïþ ãZé ÛBé � é Ó ËrÊÅËÆÌÆÉ Õ�Ó Í Þ ËÆß Þ 9 â ã ×�Û�Ü§È Õ ÙiÍ�Ö�Ø�Û§Ù 9
Ó Í Õ ×�Ú ÓaÞ È Þ Í�ÌrÈ~×�É Õ È�ÈAì�Ü"È�Ù Ó È�Ø Ó ÍLÝ§ÈëÊ.É&ËÆÖ�Ì�++×�Û�Ü�Ü§Í Õ�Ó È�ØÝK+ ÓeÞ È+Í�ì�+gß�ÈiÖ .Aÿ Í Õ Ý�Ë Ó É�ÌÆ×RÉ&Ö§Ø Ó ÍFã4Í Õ Ê Æ Þ É�Ö�ß 9�� Ë�ÙAÈ×�ËÆÖ�ß�ÌrÈ Ó ×�à �iâOm�Ë ÓaÞïÓaÞ È+É�×e×eÍ�ÙAË�É Ó È�Ø 9 ÙAÍ�Ü�Ü§È Õ\Þ Í�ÌrÈ�é ��*��$9N 
 Ó ÈAì�Ü"È Õ ËrÊÅÈiÖ Ó ×Và�á����iâ Þ É!ñ�ÈVÌÆÉ Ó È Õ ×�Û�Ü�Ü§Í Õ�Ó È�Ø ÓeÞ Ë�×�É�× 9×�Û�Ê+Ü Ó ËÆÍ�ÖBé N ÙiÉ�ÌÆÙiÛ�ÌÆÉ Ó ËÆÍ�Ö Í&ã ÓeÞ È	�ïÉ�Ø�È�ÌrÛ�Ö�ß�Ü§Í Ó È�Ö 9
Ó Ë�É&Ì.àrá
���iâ�Í�Ö ÓaÞ È ÙAÍ�Ö�ÙAÈ Õ Ö�È~ØôÍ�ì�+�ß�È�Ö ×eË Ó È�×ê×eÛ�ß�ß�È�× Ó ×
ÓeÞ É Ó ã4Í ÕuÓeÞ È�Û�Ö�Ø�Í�Ü"È�ØïÙiÍ�ÊÅÜ§Í�Û�Ö�Ø�Ú��Sß�
 ¢ Ð)Ñ ú ¢�Ò$¢ 
�Ú ÓaÞ ÈÙ Þ É&ËÆÖ�×�ÈAì Þ ËÆÝ�Ë Ó ÉïÌ�É Õ ß�È Õ ÈiÌÆÈ�Ù ÓeÕ Í 9 Ö�ÈißgÉ Ó ËXñ�Ë Ó + ÓeÞ É&Ö ÓaÞ ÈÌÆÉ�Ø�Ø�È Õ ×�Ú Õ È�×eÛ�Ì Ó ËÆÖ�ßïËÆÖæÉêÌÆÍ�ÙiÉ&ÌÆË)��É Ó ËrÍ�ÖåÍ&ã\É&ÌÆÌ ÓaÞ È Þ Í�ÌÆÈ�×Í�Ö ÓaÞ Èwã4Í Õ ÊÅÈ Õ é��ëËýö)È Õ ÈiÖ Ó Èiì�Ü§È Õ ËÆÊÅÈiÖ Ó ×wàrá�����Úpá����iâkÚ Þ Í�m 9
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È�ñ�È Õ ×�Û�ß�ß�È~× ÓXÓeÞ É Ó É&Ý"Í�Û Ó Í�Ö�È Þ Í�ÌrÈRÜ"È Õ ãZé ÛBéwËÆ×XÌÆÍ�ÙiÉ Ó È�ØÍ�Ö ÓaÞ ÈVÌÆÉ�Ø�Ø�È Õ ×�é��uÖ§Ø�È Õ Ð � ×eÛ�Ý�× Ó Ë Ó Û Ó ËrÍ�ÖBÚ ÓaÞ ÈX×aÉ&ÊÅÈXÈAì 9Ü§È Õ ËÆÊÅÈiÖ Ó ×�Ú§É�×�mXÈiÌÆÌHÉ�× Ð)ÑÖ� � � àrá����AâkÚ�× Þ Í�m É ÓeÕ É&Ö�× 9ã4È Õ Í&ã�Ü�É ÕeÓ Í&ã ÓaÞ È Þ Í�ÌÆÈ�× Ó Í ÓaÞ È0ÌÆÉ�Ø�Ø�È Õ ×�é��uÍ�mXÈ�ñ�È ÕGÓaÞ ÈÜ Õ È�ÙAË�×eÈ,Ö�Û�Ê�Ý§È Õ Í&ã ÓaÕ É�Ö�×�ã4È ÕaÕ È~Ø Þ Í�ÌÆÈ�×�Ë�×w× Ó ËÆÌrÌ�Û�Ö§Ø�È Õ Ø�È 9Ý�É Ó È�é ��9 Õ É#++Ø�É Ó É=à�á����AâD×eÛ�ß�ß�È�× Ó É�×�Ê.É&ÌÆÌ Þ Í�ÌÆÈ ÓaÕ É�Ö�×�ã4È Õ
Ó Í ÓeÞ È.ÌÆÉ�Ø�Ø�È Õ × þ ø��Xø+ã4Í Õ Ô�� ø .�� Ú�m Þ ËÆÌÆÈ.Í�Ü Ó ËÆÙ�É&Ì�ÙAÍ�Ö 9Ø�Û�Ù Ó Ë¤ñgË Ó +ñàrá����Aâ�É�Ö�Ø! � Ð)Ñ¶� � � × Ó Û�Ø�ËÆÈ�×�à�á��"�mâw× Þ Í�m É
ÌÆÉ Õ ß�È ÕHÞ Í�ÌÆÈ ÓaÕ É�Ö�×�ã4È Õ Ú�Í&ã Õ È�×eÜ"È�Ù Ó ËXñ�ÈiÌ)+ . � � þ Ô#� ø�ø � É&Ö�Ø��� � þ Ô#� øjø�� � � é
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 ËÆ×0ÉF×�È�Ê+Ë�ÙAÍ�Ö�Ø�Û�Ù Ó Í Õ ��Ë ÓeÞ É1º��N¨�� ��mß�É�Ü àrá���,iâ0É Ó âon âqp�� ¸�r º 4 é(\ Þ Èï×�Ü�ËÆÖ:ÌÆÉ�Ø�Ø�È Õ ×
Þ É � ÈXÉR×�ËÆÖ�ß�ÌrÈ Ó ß Õ Í�Û�Ö�Ø�× Ó É Ó Ès��Ë ÓeÞ É0×�Ü�ËÆÖ+ß�É&Ü�Í&ã)É&Ý"Í�Û Ój r ' �KìAt ��m à�á��"�&Ú�á+���&Ú�á+�~èiâké I Û Õ Ü Õ Ë�×�ËÆÖ�ß�Ì�� ÓaÞ Èñ×eÜ�ËrÖÙ Þ É�ËrÖ�×HÉ&Ì�×�Í�Èiì Þ ËrÝ�Ë Ó Éu×�ËÆÖ�ß�ÌrÈ Ó ß Õ Í�Û�Ö§Ø2× Ó É Ó Èu��Ë ÓaÞ Éu×eÜ�ËrÖß�É�Ü�Í&ã�¨�¨ ' ¨ ¸ )�ô�% àrá
��,�Ú�á+��õ�ÚZá
����ÚZá
�"��ÚZá��"��â%� Þ ËrÌÆÈ Þ Íh�ÊÅÍ�ß�ÈiÖ�È�Í�Û�×�×eÜ�ËÆÖ�Ù Þ É&ËÆÖ�×uÉ Õ È0ü�Ö�Í���Ö Ó Í.Ý"È2ß�É&Ü��kÌÆÈ�×a×VËrÖ
ÓeÞ ÈL×�Ü�ËÆÖb��Ù Þ É&Ö�Ö�ÈiÌké I Û�×aÙAÈ�Ü Ó ËÆÝ�ËÆÌrË Ó �=É�Ö�Ø � I � ÊÅÈ�É�×�Û Õ È��ÊÅÈiÖ Ó àrá���,�Ú~á
�~õmâ�×eÛ�ß�ß�È�× Ó È�Ø ÓaÞ É Ó�ÓeÞ ÈF×�Ü�ËÆÖ ßgÉ&ÜåËrÖ ÓeÞ ÈÙ Þ É�ËrÖ�×�ËÆ×,Ø�Û�È Ó Í ÓeÞ È�ã4Í Õ Ê.É Ó ËÆÍ�ÖÅÍ�ãv�XÈ�É�ü�ÌN��ËrÖ Ó È Õ É�Ù Ó ËrÖ�ß×eÜ�ËrÖ�Ø�ËÆÊÅÈ Õ ×ié*©uÈiÛ ÓeÕ Í�Ö�×eÙ�É ÓeÓ È Õ ËÆÖ�ß=Èiì�Ü§È Õ ËÆÊÅÈiÖ Ó ×.àrá
�"�Aâ
Þ É � ÈëÌ�É ÓeÓ È Õ ÙiÍ�ÖbJ Õ ÊÅÈ�Ø ÓeÞ ÈiË Õ ÈAì�Ë�× Ó ÈiÖ�ÙiÈ�é
\ Þ È0×�Ü�ËÆÖ�×XÉ Õ È\×eÛ�Ü�Ü"Í ÕeÓ È�Ø�ËrÖ ÓeÞ È0Ù Þ É&ËÆÖI×eÛ�Ý�×���× Ó ÈiÊÝ�� ÓeÞ È j ùxwAãHÍ Õ Ý�Ë Ó É&Ì�×BÍ�ã ÓeÞ È Ð)Ñ úeû ËÆÍ�Ö§×iÚ&É�Ö�Ø2ËÆÖ ÓeÞ ÈXÌ�É�Ø��Ø�È Õ ×eÛ�Ý�×���× Ó ÈiÊ Ý�� ÓaÞ È j ù wOy ^ ãiy Í Õ Ý�Ë Ó É�ÌÆ×\Í&ã ÓeÞ È Ð)Ñ)úaûËÆÍ�Ö�×�é���Ö ÓaÞ È�Ù Þ É�ËrÖ�×�Û�Ý�×}��× Ó È�Ê ÓaÞ È2Ê.É&ß�Ö�È Ó Ë�Ù0Í Õ Ý�Ë Ó É�ÌÆ×É Õ ÈåÙAÍ�Û�Ü�ÌrÈ~Ø � Ë�É Ó �XÍ Ö�È�É Õ Ì��:��º{z Ð�Ñ ç Ò ç Ð)Ñ Ý"Í�Ö�Ø�×�é

$BÈ Ó Û§×0Ö�Í Ó È+É ÓëÓaÞ ËÆ×0Ü"Í�ËÆÖ ÓëÓaÞ É Ó ÚBËÆÖý×eÛ�Ù Þ ß�ÈiÍ�Ê+È ÓeÕ ËrÈ~×iÚ
ÓeÞ Èï×�Û�Ü"È Õ �{ÈAì�Ù Þ É&Ö�ß�ÈFÜ�É ÓaÞ × ÓeÞ�Õ Í�Û�ß Þ�ÓeÞ ÈêÍ�ìb��ß�È�Ö�Í Õ �Ý�Ë Ó É�ÌÆ×2ËÆÖ Ó È Õ É�Ù Ó Ø�È�× ÓeÕ Û�Ù Ó Ë � ÈiÌ��ñÉ�Ö�Ø ÓeÞ È Õ Èiã4Í Õ È+Ö�È�É Õ È�× Ó �

��ç�|
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Ö�ÈiËÆß Þ Ý§Í Õ�þ ©u© � Èiì�Ù Þ É&Ö�ß�È�ËÆÖ Ó È Õ É�Ù Ó ËÆÍ�Ö§×2É Õ È.ÈAì�Ü§È~Ù Ó È�Ø
Ó Í�Ý§È�×eÊ.É&ÌÆÌ�É&Ö�Øñã4È ÕaÕ Í�Ê.É&ß�Ö�È Ó Ë�Ù&é.��Ö ÓaÞ È.Ì�É�Ø�Ø�È Õ ×�Û�Ý��×���× Ó ÈiÊ�Ú ÓeÞ È�Ü�ËÆÙ Ó Û Õ È.Í&ã ÓeÞ È*©�© ËÆÖ Ó È Õ É�Ù Ó ËÆÍ�Ö�×0Ë�× � È Õ �Ø�Ë^�)È Õ ÈiÖ Ó ×�ËÆÖ�ÙAÈ ÓeÞ È Õ È=É Õ ÈIÊÅÈ~Ø�ËÆÉ Ó È~Ø � ËÆÉñÖ�È�É Õ Ì��R¨
��º{z
Ð�Ñ ç Ò ç Ð)Ñ É&Ö�ß�ÌÆÈ�×�é I Û§Ù Þ ß�È�Í�ÊÅÈ ÓaÕ ËÆÈ�×=É Õ Èñü�Ö�Í���Ö Ó ÍÜ Õ Í�Ø�Û�ÙiÈ.× ÓaÕ Í�Ö�ß=×eÛ�Ü"È Õ �kÈiì�Ù Þ É&Ö�ß�ÈLÊÅÈ�Ù Þ É�Ö�ËÆ×eÊ � ËÆÉ ÓeÞ ÈÝ Õ Ë�Ø�ß�ËÆÖ�ßêÌÆËrßgÉ&Ö�Ø�×2É&Ö�Ø ÓeÞ Û�×LÌÆÉ Õ ß�È+É�Ö Ó Ë^�kã4È ÕaÕ Í�Ê.É&ß�Ö�È Ó ËÆÙËÆÖ Ó È Õ É�Ù Ó ËÆÍ�Ö§×ié


�Í Õ Ê.É&Ì Ù Þ É Õ ß�È É&Ö�É�ÌN��×eËÆ× × Þ Í��u× ÓeÞ É Ó ÓeÞ È�Sß 
 ¢ Ð�Ñ ú ¢ Ò ¢ 
 ÙAÍ�ÊÅÜ§Í�Û�Ö�Ø Ë�× ËÆÖ ÓeÕ ËrÖ§×�Ë�ÙiÉ�ÌrÌ�� Ø�Í�Ü"È�Ø��Ë ÓeÞ ×�Ërì Þ Í�ÌÆÈ�×=Ý�� ã4Í Õ Ê�Û�Ì�É�Û�Ö�Ë Ó�þ ãZé ÛBé � é I ËrÊÅËÆÌÆÉ ÕIÓ Í
Þ Ërß Þ �Øâ ã ×eÛ�Ü"È Õ ÙAÍ�Ö�Ø�Û�Ù Ó Í Õ ×�Ú ÓeÞ È Þ Í�ÌÆÈ�×}�XÈ Õ È�ÈAì�Ü§È~Ù Ó È�Ø
Ó ÍïÝ"È�Ê.É&ËÆÖ�ÌN�ý×�Û�Ü�Ü§Í Õ�Ó È�ØåÝ�� ÓaÞ È�Í�ìb��ß�È�Ö ¸ ÿ Í Õ Ý�Ë Ó É&Ì�×É�Ö�Ø Ó Í ã4Í Õ Ê - Þ É&Ö�ßh� � ËÆÙiÈ à �Aâó×eËÆÖ�ß�ÌÆÈ Ó ×~��Ë ÓeÞöÓeÞ ÈÉ�×e×eÍ�ÙAË�É Ó È�Ø���ÙAÍ�Ü�Ü§È ÕwÞ Í�ÌÆÈ�é®© ��� Î\
 I þ ©uÈ~É Õ � Ø�ß�È � Õ É��Î\Ý�×eÍ Õ Ü Ó ËÆÍ�Öï
�ËÆÖ�È I ÓaÕ Û§Ù Ó Û Õ È � ÈAì�Ü"È Õ ËrÊÅÈ�Ö Ó ×Làrá
���iâ Þ É � ÈÌ�É Ó È Õ ×eÛ�Ü�Ü"Í ÕeÓ È~Ø ÓaÞ Ë�×uÉ�×a×�Û�Ê+Ü Ó ËÆÍ�ÖBé

� Ó Þ É�×óÝ§È�ÈiÖ È�× Ó É�Ý�ÌÆËÆ× Þ È�ØBÚñã Õ Í�Ê Ö�ÈiÛ ÓeÕ Í�Ö ×aÙiÉ Ó �
Ó È Õ ËrÖ�ßUàrá
�"�Aâ�É&Ö§Ø � Õ É��ô×eÜ"È�Ù ÓaÕ Íg×eÙiÍ�Ü��Uà õ&ácèiâ�Èiì�Ü"È Õ ËN�ÊÅÈ�Ö Ó ×iÚ ÓeÞ É ÓRÓaÞ ÈÅÙ Þ É&ËÆÖðØ�ËÆÊÅÈ Õ ËÆÙ+Û�Ö�Ë Ó ×2É Õ ÈLã4Í Õ ÊÅÈ�ØñÝB�Ö�ÈAì Ó �{Ö�È�É Õ È~× Ó �kÖ�ÈiËÆß Þ Ý§Í Õ�þ ©u©�© � ×eÜ�ËÆÖ�×0×�È�Ü�É Õ É Ó È�Ø�Ý��êÉ- Þ É&Ö�ß�� � ËÆÙiÈL×�ËÆÖ�ß�ÌÆÈ Ó+þ - � I � é Ð)Ñ ©u� � ÊÅÈ�É�×�Û Õ ÈiÊÅÈ�Ö Ó ×Èiì Þ ËrÝ�Ë Ó È�Ø ÓeÞ È+Ü Õ È�×eÈiÖ�ÙiÈ�Í&ã Ó �,Í=ügËÆÖ�Ø�×ëÍ&ã<- � I Í�Ö ÓeÞ ÈÙ Þ É&ËÆÖ�×æàrá����AâkÚ.Ö§É&ÊÅÈiÌ�����Ë ÓaÞ ËÆÖ ÓeÕ É&�FÉ�Ö�Ø ËÆÖ Ó È Õ ��Ø�ËÆÊ+È ÕÌÆÍ�ÙiÉ�ÌrË���É Ó ËÆÍ�ÖBé�\ Þ È Õ ÈiÌ�É Ó Ë � ÈýÍ�Ù�ÙAÛ ÕaÕ È�Ö�ÙAÈ�Í�ã ÓaÞ È Ó �XÍ
Ó ��Ü"È�×0Í�ã<- � I þ º�� í r h ¨�÷ ¸ � ÌrÈ~Ø ÓaÞ È.É&Û ÓaÞ Í Õ × Ó Í�Ü Õ Í��Ü"Í�×eÈ,ÉëÙ Þ É Õ ß�È��kÍ Õ Ø�È Õ ÊÅÍ�Ø�ÈiÌ{��Ë ÓaÞ Ø�ËÆÊÅÈ Õ ×D×eÈiÜ�É Õ É Ó È~Ø0ÝB�
Ó �XÍ�- � I é�\ Þ Ë�×LÉ�×a×�Û�Ê+Ü Ó ËÆÍ�Ö Þ É�×LÝ§È�ÈiÖ�ÙAÍ�ÖbJ Õ Ê+È~ØýÝB�Ö�ÈiÛ ÓaÕ Í�Ö�×aÙiÉ Ó�Ó È Õ ËrÖ�ßÅÈiì�Ü"È Õ ËÆÊ+È�Ö Ó ×2àrá+�"�Aç§á
0�,iâ ÓaÞ É ÓuÞ É � È× Þ Í���Ö Ó ÍLÝ§ÈRÙAÍ�Ö�×�Ë�× Ó ÈiÖ Ó ��Ë ÓeÞ ÉdJ � ÈuÛ�Ö�Ë Ó ×GÜ"È Õ ËÆÍ�Ø�ËÆÙiË Ó ��éI Û�Ù Þ É�Ü�ËÆÙ Ó Û Õ ÈRÌrÈ~É�Ø�× Ó ÍÅÉ�Ù Þ É�ËrÖ=J�ÌrÌÆËÆÖ�ß�Í�ã Þ Þ Í�ÌÆÈ�×,Ü§È ÕãZé ÛBéÆÚ ÓeÞ É Ó Ë�×%��Ë ÓeÞ É�ÌrÌ ÓeÞ È Þ Í�ÌÆÈ�×�ÌÆÍ�ÙiÉ Ó È�ØÅÍ�Ö ÓeÞ ÈRÙ Þ É&ËÆÖ�×�é\ Þ È*�gÛ�È�× Ó ËÆÍ�ÖæÍ&ã ÓeÞ È Þ Í�ÌrÈ~× Õ ÈiÜ�É Õ�Ó Ë Ó ËrÍ�Ö�Ý§È Ó �,È�ÈiÖ ÓeÞ ÈÙ Þ É&ËÆÖïÉ&Ö�Ø�Ì�É�Ø�Ø�È Õ ×eÛ�Ý�×���× Ó ÈiÊ.×�Ë�× Þ Í��XÈ � È Õ × Ó ËÆÌrÌHÛ�Ö�Ø�È ÕØ�ÈiÝ�É Ó È�éu��Ö�Ø�È�È�Ø�Ú§© ��� Î\
 I ÈAì�Ü"È Õ ËrÊÅÈiÖ Ó ×Làrá
���AâwÈ � É�ÌrÛ��É Ó È~Ø Ó Í=º�� � ÓeÞ È2Ö�Û�Ê�Ý§È Õ Í&ã Þ Í�ÌÆÈ�×VÍ�Ö ÓaÞ È2Ì�É�Ø�Ø�È Õ ×VÌÆÈißg×Í�ìb��ß�È�Ö�×�é [ Ö ÓeÞ È=ÙAÍ�Ö ÓaÕ É Õ ��ÚBÊ.É&ß�Ö�È Ó Ë�Ù.×eÛ�×eÙiÈiÜ Ó ËrÝ�ËrÌÆË Ó �ÊÅÈ~É�×eÛ Õ È�ÊÅÈiÖ Ó ×ëà�á���,AâDÈiì Þ ËrÝ�Ë Ó ÉmJ§ÌrÌÆËrÖ�ß�Í�ã j � r ×eÜ�ËÆÖ�×XÜ§È ÕãZé ÛBéÆÚ ÓaÞ É Ó Ë�×�º�� r ÊÅÍ Õ È Þ Í�ÌÆÈ�× ÓeÞ É&Ö ÓeÞ È�Ê.É&ì�ËÆÊ�Û�Ê Ö�Û�Ê¥�
Ý"È Õ ß�Ë � ÈiÖFÝ�� ÓeÞ È0ã4Í Õ ÊÅÉ�ÌBÙ Þ É Õ ß�ÈRÉ&Ö�É�ÌN��×eËÆ×�é
\ Þ È.Í Õ Ërß�ËrÖåÍ&ã ÓeÞ ÈIÙ Þ É&ËÆÖåÈiÌÆÈ�Ù ÓeÕ Í�Ö�Ë�Ù.Ø�ËÆÊ+È Õ Ë���É Ó ËÆÍ�Ö

Þ É�×VÍ�Ö�ÌN� Õ È~ÙAÈiÖ Ó ÌN�.Ý"ÈiËÆÖ�ß.ÈiÌÆÛ�ÙiËÆØ�É Ó È~Ø�é%\ Þ È Þ �gÜ"Í ÓaÞ È�×eË�×Í�ãHÉ+×�Ü�ËÆÖb�i
�ÈiËÆÈ Õ ÌÆ× ÓeÕ É&Ö�×eË Ó ËÆÍ�Ö Þ É � È\Ý"ÈiÈ�Ö Õ É&Ü�Ë�Ø�Ì��ÅÈiÌÆËrÊÅËN�Ö§É Ó È~ØÅ×�ËÆÖ�ÙAÈ ÓaÞ È�ÈAì�Ü"È�Ù Ó È�ØÅ×eËrß�Ö�É Ó Û Õ È~×�ËrÖ ÓeÞ È�ÊÅÉ�ß�Ö�È Ó Ë�Ù×eÛ�×aÙAÈ�Ü Ó ËÆÝ�ËÆÌrË Ó �ðÉ�Ö�Øð×eÜ"È�ÙAËNJ§Ù Þ È~É Ó �XÈ Õ È�Ö�Í Ó ã4Í�Û�Ö§Ø�é\� Ó
ÓaÞ Û�× Þ É�×uÌÆÍ�Ö�ß.Ý"ÈiÈ�Öï×�Û�Ü�Ü§Íg×�È~Ø ÓeÞ É ÓuÓeÞ È+Ø�ËÆÊ+È Õ Ë���É Ó ËÆÍ�ÖÍ Õ ËÆß�ËÆÖ�É Ó È�Øñã Õ Í�Ê ÓaÞ È�ÙAÍ�ÊÅÜ§È Ó Ë Ó ËÆÍ�ÖåÝ§È Ó �,È�ÈiÖfJ Õ × Ó É�Ö�Ø×eÈ�ÙiÍ�Ö�Øb�kÖ�È�Ërß Þ Ý§Í Õ ×�Ü�ËrÖäËÆÖ Ó È Õ É�Ù Ó ËÆÍ�Ö�×IÉ�×�Ü Õ È~Ø�ËÆÙ Ó È~Ø:ÝB��ñÉ��ZÛ�Ê.Ø�É Õ É&Ö�Ø1-RÍ�× Þ àrá+0"�iâXÉ&Ö§Ø��ëÉ&Ì�Ø�É&Ö�ÈFàrá+0�/iâ{é � È��ÙiÈiÖ Ó É&Ý+ËÆÖ�Ë Ó ËrÍ2Ù�É&Ì�ÙAÛ�Ì�É Ó ËrÍ�Ö�×Và õ&á��mâ Þ É � È Þ Í��,È � È Õ × Þ Í���Ö
ÓaÞ É Ó�ÓeÞ È,Í Õ ËÆß�ËÆÖLÍ&ã ÓaÞ ÈVØ�ËrÊÅÈ Õ Ë��iÈ~ØL× Ó É Ó È,Ë�×DÍ�ã§× ÓeÕ Û�Ù Ó Û Õ É�ÌÍ Õ ËÆß�ËÆÖBÚ"È � ÈiÖïËrãGÖ�Í Ó Í&ãG×eÜ�ËÆÖb�i
�È�ËrÈ Õ Ì�×ëÍ�Ö�È�é���Ö�Ø�È�È�Ø�Ú ÓaÞ Ë�×

ËÆ× ÓaÞ Èu× ÓeÕ Û�Ù Ó Û Õ É�Ì�ËrÖ�ÙiÍ�ÊÅÊÅÈiÖ�×eÛ Õ É Ó ÈXÊÅÍ�Ø�Û�Ì�É Ó ËrÍ�Ö�Í�ã ÓaÞ ÈÙ Þ É&ËÆÖ=×eÛ�Ý�×���× Ó ÈiÊ�Ú���Ë ÓeÞ=ÓeÞ È0Ü"È Õ ËrÍ�Ø�Ë�ÙAË Ó ��Í&ã ÓeÞ È0Ì�É�Ø�Ø�È ÕÍ�Ö�È�Ú ÓeÞ É Ó × ÓaÕ Í�Ö�ß�Ì���Ê+Í�Ø�Û�ÌÆÉ Ó È�× ÓaÞ È.×�Ü�ËÆÖiõ Þ Í�ÌÆÈ�Í Õ Ý�Ë Ó É&ÌÈiÖ�È Õ ß8��É&Ö�Ø=ÌÆÍ�Ù�É&ÌÆËN��È�× ÓaÞ ÈL×�Ü�ËrÖ�×VËÆÖêÉÅØ�ËrÊÅÈ Õ Ü�É ÓeÓ È Õ ÖBé
\ Þ È�×eÈÅËrÖ�ÙiÍ�ÊÅÊÅÈiÖ�×eÛ Õ É Ó È+× ÓeÕ Û�Ù Ó Û Õ É&Ì�Ê+Í�Ø�Û�ÌÆÉ Ó ËÆÍ�Ö�×�Ú

ÓeÞ É Ó É Õ È�ÊÅÍg× Ó Í�ã ÓaÞ È Ó ËÆÊÅÈäÖ�Èiß�ÌrÈ~Ù Ó È~Ø�Ú Þ É � È ÓaÞ Û�×Ü Õ Í � È�Ø Ó ÍêÝ"ÈIÙ Õ Û�ÙiËÆÉ�Ìwã4Í ÕLÓeÞ È�ÌÆÍ�� ÈiÖ�È Õ ß8�ïÜ Õ Í�Ü"È ÕeÓ ËÆÈ�×Í&ã ÓaÞ Ë�×X×���× Ó ÈiÊ�é®��Ö�Ø�È�Ü§È�Ö�Ø�ÈiÖ Ó ÌN� Ó Í ÓaÞ ÈRÍ Õ Ý�Ë Ó É&Ì"ÈiÖ�È Õ ß8�ÊÅÍ�Ø�Û�ÌÆÉ Ó ËÆÍ�Ö�×�Ú ÓeÞ ÈR× ÓaÕ Û�Ù Ó Û Õ É&Ì"Ø�Ë�× Ó Í ÕeÓ ËÆÍ�Ö�×GÍ&ã ÓeÞ ÈRÙ Þ É�ËrÖ×�Û�Ý�×}��× Ó È�Ê ÙiÉ�Ö Ý§È Èiì�Ü§È~Ù Ó È~Ø Ó Íó× ÓeÕ Í�Ö�ß�Ì��ôËrÖ�$�Û�ÈiÖ§ÙAÈÝ§Í ÓeÞ È��"È~Ù Ó Ë � È\ÈAì�Ù Þ É�Ö�ß�ÈëÉ&Ö�Ø Þ Í�Ü�Ü�ËÆÖ�ß�ËrÖ Ó È�ß Õ É&Ì�×iéA\ Þ ÈÜ Õ È�×eÈiÖ Ó �,Í Õ ü ÓeÞ Û�×DÉ�ËrÊ.×BÉ Ó ß�Ë � ËrÖ�ßuÉ�ÙAÍ�ÊÅÜ�ÌÆÈ Ó ÈGØ�È~×eÙ Õ ËÆÜb�
Ó ËÆÍ�Ö�Í&ã ÓeÞ ÈLÙ Þ É&ËÆÖê×�Û�Ý§×}��× Ó ÈiÊ���Ë ÓaÞ ËÆÖ�É.×eÈ�ÙiÍ�Ö�ØFÖ�È�Ërß Þ �Ý§Í Õ à '1� C�% ÊÅÍ�Ø�ÈiÌkÚ Ó É&ü�ËÆÖ�ß�Èiì�Ü�ÌrË�ÙAË Ó Ì���ËÆÖ Ó ÍÅÉ�ÙiÙiÍ�Û�Ö Ó
ÓeÞ Èê× ÓeÕ Û�Ù Ó Û Õ É&ÌVËrÖ§ÙAÍ�ÊÅÊÅÈiÖ§×�Û Õ É Ó ÈIÊÅÍ�Ø�Û�Ì�É Ó ËrÍ�Ö�×ié�\ Þ ÈËrÖ§ÙAÍ�ÊÅÊÅÈiÖ§×�Û Õ É Ó ÈêÙ Þ É Õ É�Ù Ó È Õ Í�ã ÓaÞ ÈêÜ Õ Í�Ý�ÌÆÈiÊ���ËrÌÆÌ\Ý"È
ÓeÕ È�É Ó È�Ø���Ë ÓaÞ ËÆÖ ÓaÞ È+ã4Í�Û Õ �{Ø�ËrÊÅÈiÖ§×�ËÆÍ�Ö�É�Ì Õ ÈiÜ Õ È~×�È�Ö Ó É Ó ËrÍ�ÖÉ&Ö�Ø��,È���ËrÌÆÌ�Ø�È~×eÙ Õ ËÆÝ§È ÓeÞ È�È�ÌrÈ~Ù ÓeÕ Í�Ö�ËÆÙ�× ÓaÕ Û�Ù Ó Û Õ ÈC��Ë ÓaÞ �Í�Û Ó\ÓeÞ È�Û�×�È�Í&ã�É.Ü"È Õ ËrÍ�Ø�Ë�ÙLÉ&Ü�Ü Õ Í�ì�ËÆÊ.É Ó ËÆÍ�ÖDé5\ Þ È�Ö�ÈAì Ó×�È~Ù Ó ËrÍ�Ö���ËrÌÆÌ�Ø�È~×eÙ Õ ËÆÝ§È ÓeÞ È.É�Ýb�kËÆÖ�Ë Ó ËÆÍIÊÅÈ ÓaÞ Í�Ø�×0Û�×eÈ�ØñËrÖ
ÓeÞ ÈXÜ Õ È�×eÈiÖ Ó Ù�É&Ì�ÙAÛ�Ì�É Ó ËrÍ�Ö�×�é I È~Ù Ó ËÆÍ�Ö.�}������ËrÌÆÌ�Ü Õ È�×eÈiÖ Ó É�Ýb�ËrÖ�Ë Ó ËrÍFÈ � Ë�Ø�ÈiÖ�ÙiÈ�Í�ã ÓeÞ È=- Þ É&Ö�ß�� � ËÆÙiÈ�×eËrÖ�ß�ÌrÈ Ó ×�é I È�Ù Ó ËÆÍ�Ö���(��ËÆÌrÌ"ß�Ë � È ÓaÞ Èë×eÈ�ÙiÍ�Ö�Ø+Ö�È�Ërß Þ Ý"Í Õ à '�� C %UÊÅÍ�Ø�ÈiÌ)É�×
É0ã4Û�Ö�Ù Ó ËÆÍ�Ö�Í�ã ÓeÞ È\ã4Í�Û ÕeÓeÞ Ù Õ ��× Ó É�ÌrÌÆÍ�ß Õ É�Ü Þ Ë�Ù,ÙiÍgÍ Õ Ø�ËrÖ�É Ó È÷ é I È�Ù Ó ËÆÍ�Ö]����ËÆÌÆÌ§Ø�È Ó É&ËÆÌ ÓaÞ ÈWJ§ÌrÌÆËrÖ�ß�É&Ö�É�ÌN��×eËÆ× Õ È~×�Û�Ì Ó ËÆÖ�ßã Õ Í�Ê ÓaÞ ÈFÜ Õ Í�Ü§Íg×�È~ØåÊÅÍ�Ø�ÈiÌkéý
�ËÆÖ�É&ÌÆÌN��×eÈ�Ù Ó ËÆÍ�ÖF������ËrÌÆÌã4Í�ÙAÛ�×VÍ�Ö ÓaÞ ÈLÙAÍ�Ö�ÙAÌÆÛ�×eËrÍ�ÖBé

�5XZY ,	+ � &ªÇ� �+!, � Â � Í � Ä�Ë�ÇBÍ�&ªÄÃÉ
� Ó Ë�×c�XÈiÌÆÌHü�Ö�Í���Ö ÓaÞ É Ó Ê.É&ß�Ö�È Ó Ë�Ù�É�Ö�Ø ÓeÕ É&Ö§×Zã4È Õ ËÆÖb�

Ó È Õ É�Ù Ó ËÆÍ�Ö§×DÉ Õ È�È~×e×eÈiÖ Ó Ë�É&ÌÆÌ��ëÌÆÍ�ÙiÉ&Ì�ËrÖ�× ÓaÕ Í�Ö�ß�Ì��RÙiÍ ÕaÕ È�ÌÆÉ Ó È~Ø×}��× Ó È�ÊÅ×GÉ&Ö�ØÅÙiÉ�Ö ÓeÞ Û�×wÝ"È\É�Ù�ÙAÛ Õ É Ó ÈiÌ��LÈ � É�ÌrÛ�É Ó È~Ø�Û§×�ËÆÖ�ßÈiÊ�Ý§È~Ø�Ø�È�Ø ã Õ É�ß�ÊÅÈiÖ Ó É&Ýb�{ËrÖ�Ë Ó ËrÍ ×�Ü"È�Ù ÓeÕ Í�×aÙAÍ�ÜB�UÊÅÈ ÓaÞ �Í�Ø�×ïàrá
�Aâ{é~\ Þ ÈðÌrÍ�Ö�ß Õ É&Ö�ß�ÈïÈiÌÆÈ�Ù ÓeÕ Í�× Ó É Ó ËÆÙ�È��"È~Ù Ó ×=É Õ È
ÓeÕ È�É Ó È�Ø���Ë ÓaÞ ËrÖ+É\Ý§É ÓeÞ ÙAÍ�ÊÅÜ"Í�×eÈ�Ø2Í�ã Ó Í Ó É�Ì^�{ËrÍ�ÖLÜ�×eÈiÛ�Ø�Íh�Ü§Í Ó È�Ö Ó ËÆÉ�ÌÆ×Là ��õmâ�É&Ö�Ø�Ù Þ É Õ ß�È�×�é%\ Þ È2Í�Ü"ÈiÖ��{× Þ ÈiÌÆÌDÙ Þ É Õ É�Ù
�
Ó È Õ Í�ã ÓeÞ È=ÊÅÉ�ß�Ö�È Ó Ë�Ù�õ Þ Í�ÌÆÈ�Í Õ Ý�Ë Ó É�ÌÆ×�Ú ÓeÞ È�× ÓaÕ Í�Ö�ßïÈ�ÌrÈ~Ù
�
ÓeÕ Í�Ö�Ë�ÙñÙiÍ ÕaÕ È�ÌÆÉ Ó ËÆÍ�ÖôÉ�×��XÈiÌÆÌ2É�× ÓeÞ Èå×eÙ Õ È�ÈiÖ�ËÆÖ�ß�È��)È�Ù Ó ×É Õ ÈuÈ9��ÙiËrÈ�Ö Ó ÌN� ÓaÕ È~É Ó È~Ø.Û�×eËrÖ�ß.�gÛ�É&Ö Ó Û�Ê¥�{Ù Þ È�ÊÅËÆ× ÓeÕ �+É�Ýb�ËrÖ�Ë Ó ËrÍä×eÜ§È~Ù ÓeÕ Í�×aÙAÍ�Ü��äÊ+È ÓeÞ Í�Ø�×�é�\ Þ È�Ü Õ È�×eÈiÖ Ó ÙiÉ�ÌÆÙiÛb�ÌÆÉ Ó ËÆÍ�Ö�× Þ É � È=Ý§È�ÈiÖ�Ü§È Õ ã4Í Õ ÊÅÈ�ØåÛ§×�ËÆÖ�ß ÓaÞ È¾�\ËN�"È Õ È�Ö�ÙAÈ���\È~Ø�Ë�ÙiÉ Ó È�Ø�?,Í�Ö�J�ß�Û Õ É Ó ËrÍ�Ö¹��Ö Ó È Õ É�Ù Ó ËrÍ�Ö:Ê+È ÓeÞ Í�Ø àÀõ�á~áaâ
ÓeÞ É ÓXÞ É � È\Ü Õ Í � È�Ø Ó Í+Ý"È � È Õ ��È��.ÙiËrÈ�Ö Ó Í�Ö=ÙAÍ�Ü�Ü"È Õ É&Ö�Ø
� É&Ö�É�Ø�ËrÛ�Ê ÙAÍ�Ê+Ü"Í�Û�Ö�Ø�×.×eÛ�Ù Þ É�× Þ Ërß Þ â�ã.ÙiÍ�Ü�Ü"È Õ Í�ì��ËÆØ�È�×0àÀõ�/�âHÍ Õ,ÓaÞ È0ãnÉ&ÊÅÍ�Û�×��!�Z� _ % ú Òc� ÙiÍ�ÊÅÜ§Í�Û�Ö�Øðà õ�èiâké\ Þ È=�gÛ�É&Ö Ó Û�Ê ã Õ É&ß�Ê+È�Ö Ó ×2É Õ È.Ø�È�J§Ö�È�Øå×eÍ ÓeÞ É Ó2Ó ÍËrÖ§ÙAÌÆÛ�Ø�È þ Ë � ÓaÞ ÈäÊ.É&ß�Ö�È Ó Ë�ÙäÙAÈ�Ö Ó È Õ ×�Ú þ ËÆË � ÓaÞ ÈäÝ Õ ËÆØ�ßh�ËrÖ�ßäÍ�ì���ß�ÈiÖ�×�ÊÅÈ�Ø�ËÆÉ Ó ËÆÖ�ß ÓeÞ ÈæËrÖ Ó È Õ É�Ù Ó ËrÍ�Ö�×iÚ2É�Ö�Ø þ ËÆËrË �
ÓeÞ È\J Õ × Ó ÙAÍ�Í Õ Ø�ËÆÖ�É Ó ËrÍ�Öð× Þ ÈiÌÆÌwÍ&ã ÓeÞ È.Ü Õ È�ÙiÈ�Ø�ËÆÖ�ßêÉ Ó Í�Ê.×� Þ Ë�Ù Þ Ë�× Õ È�×eÜ"Í�Ö�×eËrÝ�ÌrÈñã4Í ÕFÓeÞ ÈåÈ~×e×eÈiÖ Ó Ë�É&ÌRÜ�É Õ�Ó Í&ã ÓaÞ È
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×eÙ Õ È�ÈiÖ�ËÆÖ�ß�È��)È�Ù Ó ×ié 
�Ë Õ × Ó Ö�È�Ërß Þ Ý§Í Õ ËÆÖ Ó È Õ É�Ù Ó ËÆÍ�Ö§×=É Õ È
ÓeÞ Û�×�Ø�È Ó È Õ ÊÅËrÖ�È�Ø Û�×�ËÆÖ�ß Ð)Ñ ú Ò  ã Õ É�ß�ÊÅÈiÖ Ó × þ ×�È�È�J§ßh�Û Õ È����mé � è É � Úc� Þ ËÆÌÆÈå×eÈ�ÙiÍ�Ö�Øb�kÖ�È�Ërß Þ Ý§Í Õ Í�Ö�È�×�É Õ ÈýÙiÍ�Ê¥�Ü�Û Ó È�ØôÛ§×�ËÆÖ�ß Ð)Ñ�� Òc� ã Õ É&ß�Ê+È�Ö Ó × þ ×eÈiÈ�J�ß�Û Õ È ���mé � è Ý � é©�© ÈAì�Ù Þ É&Ö�ß�È�Ú � 
 ÚwËÆ×�Ø�Ë Õ È�Ù Ó Ì��ðß�Ë � ÈiÖ�Ý�� ÓeÞ ÈF×�ËÆÖ�ß�ÌrÈ Ó �ÓeÕ ËrÜ�ÌrÈ Ó Èiì�ÙAË Ó É Ó ËrÍ�ÖæÈ�Ö�È Õ ß��1� Þ È�Ö Ó �XÍñÊ.É&ß�Ö�È Ó ËÆÙFÈ�ÌrÈ~Ù
�
ÓeÕ Í�Ö�×FÉ Õ ÈåÙAÍ�Ö§×�Ë�Ø�È Õ È�ØóËrÖ ÓeÞ È�×eÊ.É&ÌÆÌëã Õ É&ß�ÊÅÈiÖ Ó é ©u©
Þ Í�Ü�Ü�ËrÖ�ß�Ú à 
 Ú�É&Ö§Ø�Ê.É&ß�Ö�È Ó ËÆÙëÈiÌÆÈ�Ù ÓeÕ Í�Öiõ Þ Í�ÌÆÈuÍ Õ Ý�Ë Ó É�Ì§È�Öb�È Õ ß��IØ�Ë^�)È Õ ÈiÖ�ÙiÈ�×��*�ÅÉ Õ È0ÈAì ÓaÕ É�Ù Ó È~Ø=ã Õ Í�Ê ÓaÞ ÈdJ Õ × Ó\Ó �,ÍØ�Í�Û�Ý�ÌrÈ Ó × Ó É Ó È�×\Í&ã ÓeÞ È+×eÉ�ÊÅÈ0ã Õ É�ß�ÊÅÈiÖ Ó ��Ë ÓeÞ Í�Ö�ÈLÈ�ÌrÈ~Ù
�
ÓeÕ Í�Ö:ÌÆÈ�×a×iéú©u©�© Èiì�Ù Þ É&Ö�ß�ÈêËrÖ Ó È Õ É�Ù Ó ËrÍ�Ö�× � ú É Õ ÈïÈAì��ÓeÕ É�Ù Ó È�Øðã Õ Í�Ê ÓeÞ È=Ø�Í�Û�Ý�ÌrÈ Ó ����Û§É ÕeÓ È Ó ÈAì�ÙAË Ó É Ó ËÆÍ�Ö�×2È�Ö�È Õ �ß�ËÆÈ�×�ã Õ Í�Ê ÓaÞ È ÓeÞ�Õ ÈiÈ��{ÙiÈiÖ Ó È Õ ×�ã Õ É&ß�ÊÅÈ�Ö Ó ��Ë ÓeÞ �ðÊ.É�ßh�Ö�È Ó ËÆÙ�È�ÌrÈ~Ù ÓaÕ Í�Ö�×iéY©�©u© Þ Í�Ü�Ü�ËrÖ�ßæÉ&Ö�Ø¹J Õ × Ó Ö�ÈiËÆß Þ Ý"Í ÕÝ�ËN�kÈ�ÌrÈ~Ù ÓeÕ Í�Ö�ËÆÙ\?,Í�Û�ÌÆÍ�Ê�Ý Õ ÈiÜ�Û�Ì�×eËrÍ�ÖðÉ Õ È+Í�Ý Ó É&ËÆÖ�È�Øïã Õ Í�Ê
ÓeÞ È��.×�ËÆÖ�ß�ÌÆÈ Ó ×uÉ&Ö§Ø�� ÓaÕ ËÆÜ�ÌÆÈ Ó ×uÍ&ãw×aÉ&ÊÅÈ0ã Õ É�ß�ÊÅÈiÖ Ó ��Ë ÓeÞÍ�Ö�ÈIÊÅÉ�ß�Ö�È Ó Ë�Ù.ÈiÌÆÈ�Ù ÓeÕ Í�Ö�ÌÆÈ�×a×ié	$DÈ Ó Û�×LÜ"Í�ËÆÖ Ó Í�Û Ó�ÓeÞ É Ó
ÓeÞ È��2ÙAÈiÖ Ó È Õ ×wÙiÉ&Ì�ÙAÛ�ÌÆÉ Ó ËÆÍ�Ö�×wÉ�ÌÆ×eÍd��ËrÈ�ÌÆØ ÓeÞ È�©�©äËÆÖ Ó È Õ É�Ù
�
Ó ËÆÍ�Ö�×�é�\ Þ È�ÙiÍ�ÊÅÜ�É Õ Ë�×�Í�ÖñÝ"È Ó �XÈiÈiÖ ÓeÞ È.È � É&ÌÆÛ�É Ó ËrÍ�Ö�×0Í&ã
ÓeÞ ÈjJ Õ × Ó �{Ö�ÈiËÆß Þ Ý"Í Õ ËrÖ Ó È�ß Õ É&Ì�×DÍ�Ý Ó É�ËrÖ�È�Ø�ã Õ Í�Ê ÓeÞ Èq�ëÙAÈ�Öb�
Ó È Õ ×VÉ&Ö§Ø��+ÙAÈiÖ Ó È Õ ×Gã Õ É&ß�ÊÅÈiÖ Ó ×VÉ&ÌÆÌÆÍ��u×GÛ�× Ó Í � È Õ Ë�ãp� ÓaÞ È
Õ È�ÌrÈ � É&Ö�ÙiÈ,Í�ã ÓeÞ ÈVÙ Þ Í�×eÈiÖ�ÊÅÍ�Ø�È�Ì�É&Ö�Ø ÓeÞ È,ã Õ É&ß�ÊÅÈiÖ Ó ×eË��iÈØ�ÈiÜ"ÈiÖ§Ø�ÈiÖ�ÙiÈ�Í&ã�Í�Û Õ Ù�É&Ì�ÙAÛ�Ì�É Ó ËrÍ�Ö�×ié¾ÎOÌÆÈ�É�× Ó �{×��gÛ�É Õ È¥J ÓÊÅÈ ÓeÞ Í�Ø=Ë�×VÛ�×�È~ØIËÆÖFÍ Õ Ø�È ÕXÓ ÍÅÈiì ÓaÕ É�Ù ÓXÓeÞ È2È��"È~Ù Ó Ë � ÈRÜ§É&�
Õ É�ÊÅÈ Ó È Õ ×�ã Õ Í�Ê ÓaÞ ÈXÉ�Ýb�{ËrÖ�Ë Ó ËÆÍ\Ù�É&Ì�ÙAÛ�Ì�É Ó ËrÍ�Ö�×ié!\ Þ È,ÙiÍ�Ö�Ø�ËN�
Ó ËÆÍ�Ö�×�ËrÊÅÜ"Í�×eÈ�Ø�ã4Í Õ�ÓaÞ ËÆ×GÜ�Û Õ Ü§Íg×�È�É Õ È ÓeÞ É Ó�ÓaÞ È�È��)È�Ù Ó Ë � ÈÊÅÍ�Ø�ÈiÌB× Þ Í�Û�Ì�Ø Õ È�Ü Õ Í�Ø�Û�ÙAÈ

� ÓaÞ ÈLÙAÍ�Ê+Ü�Û Ó È~Ø=Èiì�ÙAË Ó É Ó ËrÍ�Ö�×VÈiÖ�È Õ ß�ËÆÈ�×�Ú
� ÓaÞ È Ü Õ Í��ZÈ~Ù Ó ËÆÍ�Ö Í�ã ÓaÞ ÈîÙAÍ�ÊÅÜ�Û Ó È~Ø �XÉ � È��ã4Û�Ö§Ù Ó ËÆÍ�Ö§×q��Ë ÓeÞ ËÆÖ ÓeÞ È�ÙAÍ�Ö�J�ß�Û Õ É Ó ËrÍ�ÖF×eÜ�É�ÙAÈ2ß�È�Öb�È Õ É Ó È�Ø=Ý�� ÓeÞ È2ÊÅÉ�ß�Ö�È Ó Ë�ÙRÍ Õ Ý�Ë Ó É&Ì�×ié

$BÈ Ó Û�×+Ö�Í Ó È ÓaÞ É Ó+ÓeÞ ÈIÖ�Í Õ Ê>Í&ã ÓeÞ È=ÌÆÉ Ó È Õ Ü Õ Í��ZÈ~Ù Ó ËÆÍ�Öß�Ë � È~×)Û�×DÉ�ÊÅÈ~É�×eÛ Õ ÈwÍ�ã ÓeÞ È,Ê+Í�Ø�È�Ì � É&ÌÆË�Ø�Ë Ó ��é���Ö�Ø�ÈiÈ�ØBÚ ÓaÞ ÈÉ&Ýb�{ËÆÖ�Ë Ó ËrÍ��VÉ � È���ã4Û�Ö�Ù Ó ËrÍ�Ö�× þ � Þ Ë�Ù Þ Ë�×êÈAì�Ü�É�Ö�Ø�È�Ø Í � È Õ×�È � È Õ É�Ì�ÊÅËrÌÆÌÆËrÍ�Ö�×VÍ&ãHÙiÍ�ÖbJ§ß�Û Õ É Ó ËrÍ�Ö�× � Ü Õ Í��ZÈ�Ù Ó ×XÍ � È ÕGÓaÞ ÈÊÅÍ�Ø�ÈiÌwÙAÍ�ÖbJ�ß�Û Õ É Ó ËÆÍ�Öñ×eÜ�É�ÙiÈ�Ý�É�×�È~ØïÍ�Ö�ÌN�êÍ�Ö ÓeÞ È+Ê.É�ßh�Ö�È Ó ËÆÙ�Í Õ Ý�Ë Ó É�ÌÆ× þpÓ ��Ü�Ë�ÙiÉ�ÌrÌ��êÍ&ã ÓaÞ È+Í Õ Ø�È Õ Í&ã � �IÙiÍ�ÖbJ�ß�Ûb�
Õ É Ó ËÆÍ�Ö�× � ��Ë ÓaÞ ÉÅÖ�Í Õ Ê É�×�ÌÆÉ Õ ß�È2É�×<º�� ��é [ Ö�ÈLÙiÉ�Ö ÓaÞ Û�×É�×a×�Û�Ê+È ÓaÞ É ÓuÓaÞ Ë�×uÊÅÍ�Ø�ÈiÌ�×�Ü�É�ÙAÈ2Ë�×uÉ&Ü�Ü Õ Í�Ü Õ ËÆÉ Ó È Ó Í�Ø�È��×eÙ Õ ËÆÝ"È ÓaÞ È2ÌÆÍ��óÈiÖ�È Õ ß��.Ü Þ ��×�Ë�Ùi×VÍ�ã ÓaÞ ÈL×}��× Ó È�ÊFé

$BÈ Ó Û�×ëÖ�Í��UÉ�Ø�Ø Õ È�×a× ÓaÞ È�È�Ê�Ý"È�Ø�Ø�ËÆÖ�ß�Ü Õ Í�Ý�ÌrÈ�ÊÔã4Í ÕËrÖ§ÙAÍ�ÊÅÊÅÈiÖ§×�Û Õ É Ó È�×���× Ó ÈiÊ.×ié�\ Þ È Û�×eÛ�É&Ì+ÈiÊ�Ý§È~Ø�Ø�ËÆÖ�ß
Ó È~Ù Þ Ö�Ë ��Û�ÈVÙiÍ�Ö�×eË�× Ó ×�Í&ã Õ ÈiÜ Õ Í�Ø�Û�ÙiËrÖ�ß ÓaÞ ÈW�ïÉ�Ø�ÈiÌÆÛ�Ö�ß0Ü§Í��
Ó È�Ö Ó ËÆÉ�Ì�Û�×�ËÆÖ�ßêÉF×�È Ó Í�ã,Ü"Í�ËÆÖ Ó Ù Þ É Õ ß�È�×�Ú)ÌrÍ�Ù�É Ó È~ØñÉ ÓRÓaÞ ÈÙ Õ ��× Ó É&ÌÆÌrÍ�ß Õ É&Ü Þ Ë�ÙåÜ"Í�×eË Ó ËrÍ�Ö�×ñÍ � È Õ ÉóÝ"Í�ì Í&ã=É Ó ÌÆÈ�É�× Ó¨ r Ó Í ¸ º l É Õ Í�Û�Ö�Ø ÓeÞ Èïã Õ É�ß�ÊÅÈiÖ Ó àÀõ�,��&Ú~õ�,"�Aâ{é�\ Þ È�×eÈÙ Þ É Õ ß�È~×�É Õ È\É�Ø
�ZÛ�× Ó È�ØIÍ�Ö ÓaÞ ÈRÝ�É ÓaÞ Ý"Í Õ Ø�È Õ ×GÉ�ÙiÙAÍ Õ Ø�ËrÖ�ß
Ó Í2É&Ö � � �ZÈiÖÅÜ Õ Í�ÙAÈ~Ø�Û Õ Èëà �&áaâ{éª��Ö ÓeÞ ÈuÙiÉ�×eÈXÍ&ã"ÉRÜ"È Õ ËrÍ�Ø�Ë�ÙËrÍ�Ö�Ë�Ù�Ù Õ ��× Ó É�Ì ÓeÞ ËÆ×,ÊÅÈ ÓeÞ Í�ØÅËÆÖ�×eÛ Õ È�× ÓaÞ È\Ö�Û�ÌÆÌrË Ó �+Í&ã�Ý§Í ÓeÞ
ÓeÞ ÈL×���× Ó ÈiÊ Ù Þ É Õ ß�È0É&Ö�ØFØ�ËÆÜ§Í�ÌrÈ2ÊÅÍ�ÊÅÈ�Ö Ó Ú�Ý"Í ÓeÞ ÙiÍ�Ö�Ø�ËN�
Ó ËÆÍ�Ö�×\É Õ ÈRÖ�È�ÙAÈ~×e×aÉ Õ � Ó ÍIËrÖ�×eÛ Õ È2ÉÅß�Í�Í�Ø Õ ÈiÜ Õ È~×�È�Ö Ó É Ó ËrÍ�Ö
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Í&ã ÓaÞ È*�ïÉ�Ø�ÈiÌÆÛ�Ö�ßñÜ§Í Ó ÈiÖ Ó ËÆÉ�Ì�é	��Ö ÓeÞ È=Ü Õ È~×�È�Ö Ó ËrÖ§ÙAÍ�Ê¥�ÊÅÈiÖ�×eÛ Õ É Ó ÈRÙ�É�×eÈ�Ú Þ Í��XÈ � È Õ Ú ÓeÞ È � � �ZÈ�Ö�Ü Õ Í�ÙiÈ�Ø�Û Õ ÈuãnÉ�ËrÌ�×
Ó ÍF×�Û�Ü�Ü Õ È�×a× ÓeÞ ÈÅØ�ËÆÜ§Í�ÌrÈ�Ê+Í�ÊÅÈiÖ Ó é¡\ Þ ËÆ×ëË�×\Ø�Û�È Ó Í ÓeÞ ÈãnÉ�Ù Ó0ÓeÞ É ÓRÓaÞ È�Ù Þ É�ËrÖýÉ&Ö�ØðÌÆÉ�Ø�Ø�È Õ ×�Û�Ý§×}��× Ó ÈiÊ.×0É Õ È+Ö�Í ÓÈiÌÆÈ�Ù ÓeÕ Í�× Ó É Ó Ë�ÙiÉ&ÌÆÌ��+Ö�ÈiÛ ÓaÕ É�Ì�é?\ Þ È Õ ÈiÌ�É Ó Ë � È0Ø�Ë�×�Ü�ÌÆÉ�ÙAÈiÊÅÈ�Ö ÓÍ&ã�Í�Ö�È2ÙiÍ�ÊÅÜ�É Õ È�Ø Ó Í ÓeÞ È2Í ÓeÞ È ÕXÓeÞ Û�×VËÆÖ�Ø�Û�ÙiÈ�×�ÉÅØ�ËÆÜ§Í�ÌrÈÊÅÍ�ÊÅÈiÖ Ó ËrÖ ÓeÞ ÈÅÙ Þ É�ËrÖiõ�ÌÆÉ�Ø�Ø�È Õ Ø�Ë Õ È~Ù Ó ËÆÍ�ÖDé>��ÖðÍ Õ Ø�È Õ\Ó Í×eÍ�Ì � È ÓeÞ Ë�×�Ü Õ Í�Ý�ÌÆÈiÊ�Ú&É&Ö§Ø Ó Í0Ù�É&Ö�ÙiÈiÌ�Í�Û Ó�ÓaÞ È�Ø�ËÆÜ§Í�ÌrÈVÊÅÍh�ÊÅÈiÖ Ó ÙAÍ�Ö ÓeÕ ËrÝ�Û Ó ËÆÍ�ÖBÚ!�,È.É�Ø��ZÛ�× Ó È�Ø ÓaÞ È�Ù Þ É Õ ß�È~×RÍ&ã ÓeÞ ÈÍ�Û Ó È Õ ÊÅÍ�× Ó Û�Ö�Ë Ó ÙiÈiÌÆÌÆ×XÍ�ãHÈ�É�Ù Þ ×eÛ�Ý�×���× Ó ÈiÊ�Ú�ËÆÖ ÓaÞ Èd¤ëØ�ËN�
Õ È�Ù Ó ËrÍ�ÖBÚGÛ§×�ËÆÖ�ßåÉðß�ÌrÍ�Ý�É&Ì�×aÙiÉ�ÌrËÆÖ�ßðãnÉ�Ù Ó Í Õ ã4Í Õ È~É�Ù Þ É�Ø���ZÛ�× Ó È~ØFÙiÈiÌÆÌ�àÀõ�á
�Aâ{é
\ Þ È Ó ��Ü§ÈÅÍ�ãXÙiÉ�ÌÆÙiÛ�Ì�É Ó ËÆÍ�Ö§× Þ É � È�Ý"ÈiÈ�Ö�Ø�Í�Ö�È+Í�Ö ���È��gÛ�Ë � É&ÌÆÈiÖ Ó ã Õ É&ß�Ê+È�Ö Ó ×ÅÌÆÍ�Ù�É Ó È�ØäÉ Ó ��� ×eÛ�ÙiÙiÈ�×a×�Ë � ÈêÜ"Íh�×eË Ó ËrÍ�Ö�×0ËrÖ ÓaÞ È�Ù Þ É&ËÆÖåØ�Ë Õ È�Ù Ó ËÆÍ�ÖBé¢\ Þ È~×�È �8� ã Õ É&ß�ÊÅÈiÖ Ó ×ß�Ë � ÈVÉ@�gÛ�Ë Ó È�ß�Í�Í�Ø Õ ÈiÜ Õ È~×�È�Ö Ó É Ó ËrÍ�ÖLÍ&ã ÓeÞ ÈuØ�ËN�)È Õ ÈiÖ Ó Ø�Ë�×z�

Ó Í Õ�Ó ËrÍ�Ö�×�Í�ÙiÙiÛ ÕeÕ ËÆÖ�ßëÍ�Ö ÓaÞ ÈuÙ Þ É�ËrÖÅ×�Û�Ý�×}��× Ó È�ÊFéª��ÖÅÍ Õ Ø�È Õ
Ó Í+ã4Û�ÌÆÌ�� Õ È�Ü Õ È�×eÈiÖ ÓGÓaÞ ÈG� Þ Í�ÌÆÈ2Ù Þ É&ËÆÖ=×eÛ�Ý�×���× Ó ÈiÊ�Ú ÓeÞ È~×�È��� ×�È Ó ×ðÍ&ã Õ È�×eÛ�Ì Ó × Þ É � È Ý§È�ÈiÖ ÈAì ÓeÕ É&Ü"Í�Ì�É Ó È�Ø�Ú+Û�×eËrÖ�ß
�Í�Û Õ ËrÈ Õ � ×D×eÈ Õ ËrÈ~×DÉ�Ö�É&Ì���×�Ë�×iÚ�É�×DÉ�ã4Û�Ö�Ù Ó ËrÍ�Ö�Í&ã ÓaÞ ÈVÙ Õ ��× Ó É�Ì^�ÌÆÍ�ß Õ É&Ü Þ ËÆÙ�ã4Í�Û Õ�ÓaÞ ÙiÍ�Í Õ Ø�ËrÖ§É Ó È ÷ Ú�É�×a×�Í�ÙAË�É Ó È�Ø£��Ë ÓaÞýÓeÞ È×���× Ó È�ÊOËÆÖ�ÙAÍ�Ê+ÊÅÈ�Ö�×�Û Õ É Ó È0ÊÅÍ�Ø�Û�ÌÆÉ Ó ËÆÍ�Ö�×�é

$BÈ Ó Û�×�Ö�Í Ó Ë�ÙAÈ ÓeÞ É Ó ËÆÖ�ÉëÙAÍ�Ê+Ü�ÌrÈ Ó ÈVÙ Õ ��× Ó É�ÌrÌÆÍ�ß Õ É�Ü Þ Ë�ÙØ�È~×eÙ Õ ËÆÜ Ó ËÆÍ�Ö�àÀõ�,�õAâkÚ�È�É�Ù Þ É Ó Í�Ê Ü"Í�×a×�È~×e×eÈ�×wÉRã4Í�Û ÕeÓeÞ ã Õ É�Ù
�
Ó ËÆÍ�Ö§É&ÌGÙiÍgÍ Õ Ø�ËrÖ�É Ó È ÷ � �¥¤
¦�§9¨�� î � ¤'ãc÷&¤O©�ÚA� Þ È Õ È¢¤�¦GË�×
ÓeÞ È=É Ó Í�Ê>Ü"Í�×eË Ó ËrÍ�ÖBÚ?¨Y�Ôø�pf ¤ ã ÷h¤ © ËÆ× ÓeÞ ÈIÊÅÍ�Ø�Û�Ì�É Ó ËÆÍ�Ö
� È~Ù Ó Í Õ Ú î � Ë�× ÓaÞ È.ã Õ É�Ù Ó ËrÍ�Ö�É&Ì,ÙAÍ�Í Õ Ø�ËÆÖ�É Ó È.Í&ã ÓeÞ ÈFÉ Ó Í�ÊËÆÖ ÓeÞ È�øFØ�Ë Õ È�Ù Ó ËÆÍ�ÖBé>��Ö ÓaÞ È�ÊÅÍ�Ø�È�Ìª�ëÉ&ÊÅËrÌ Ó Í�Ö�Ë�É&ÖïÛ�×eÈ�ØËÆÖ+Ü Õ È~×�È�Ö Ó �XÍ Õ ü"Ú ÷ ÙiÍ ÕaÕ È~×�Ü"Í�Ö�Ø�× Ó Í ÓaÞ ÈVã4Í�Û Õ�ÓaÞ ÙiÍ�Í Õ Ø�Ë^�Ö�É Ó ÈGÍ�ã ÓeÞ ÈVÙ Þ É�ËrÖ2Û�Ö�Ë Ó �{ÙiÈiÌÆÌ�ÙiÍ�Ü�Ü"È Õ É Ó Í�Ê�é�� Ó ËÆ×�Ø�È�J�Ö�È�ØÈAì�ÙiÈiÜ Ó ã4Í Õ É+ÙiÍ�Ö�× Ó É�Ö Ó é

�5X�Y ,+À � &ªÇ£ªu&! �ÂªÊM,�« � À�Ç¬' � ÂªÊ ÆÈÇBÍ�'
Î\×2Ü Õ È � ËÆÍ�Û§×�Ì��êÖ�Í Ó ËÆÙiÈ�Ø�ÚHË ÓLÞ É�×0Ý"ÈiÈiÖ�×eÛ�Ü�Ü"Í�×eÈ�ØðËrÖ

ÓeÞ ÈRÌÆË Ó È Õ É Ó Û Õ È ÓeÞ É ÓVÓeÞ È Þ Í�ÌrÈ~× þ Ý§Í ÓeÞ ËrÖ ÓeÞ È0Ù Þ É&ËÆÖIÉ&Ö�Ø

� E �
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Ì�É�Ø�Ø�È Õ ×�Û�Ý�×}��× Ó È�ÊÅ× � É Õ ÈIÖ�Í Ó ÌrÍ�Ù�É Ó È~Ø�Í�Ö ÓeÞ ÈFÙAÍ�Ü�Ü§È ÕÉ Ó Í�ÊÅ×�Ý�Û Ó,Õ É ÓaÞ È Õ Í�Ö ÓeÞ Èë×�Û ÕaÕ Í�Û�Ö�Ø�ËrÖ�ß0Í�ìb��ß�È�Ö�×iéA\ Þ Ë�×É�×e×eÛ�ÊÅÜ Ó ËrÍ�Ö Þ É�×�Ý§È�ÈiÖÅØ�Í�Ö�ÈXÝ���É�Ö�É&ÌÆÍ�ß8�G��Ë ÓaÞ�ÓaÞ È Þ ËÆß Þâ ã ÙAÍ�Ü�Ü§È Õ Í�ì�Ë�Ø�È~×2É&Ö�Ø Þ É�×LÌÆÉ Ó È Õ Ý"ÈiÈ�Ö�ÙAÍ�Ê+ã4Í Õ�Ó È�ØðÝB�© ��� Îë
 I Èiì�Ü§È Õ ËÆÊÅÈiÖ Ó ×Fàrá
���Aâ\É�×LãnÉ Õ É�×�ÌÆÉ�Ø�Ø�È Õ+Þ Í�ÌrÈ~×É Õ È�ÙAÍ�Ö§ÙAÈ Õ Ö�È~Ø�éW2ýÈ Þ É � È ÓeÞ Û�×RØ�È Õ Ë � È�ØFã Õ Í�ÊÔÍ�Û Õ É&Ý��ËÆÖ�Ë Ó ËÆÍäÙiÉ&Ì�ÙAÛ�ÌÆÉ Ó ËÆÍ�Ö�× ÓeÞ ÈýÖ�É Ó Û Õ ÈýÉ�Ö�ØôÙiÍ�ÊÅÜ§Íg×�Ë Ó ËÆÍ�Ö Í&ã
Ý"Í ÓaÞêÓeÞ È�Ê.É&ß�Ö�È Ó ËÆÙ þ ×�Û�Ü�Ü§Í Õ�Ó ËrÖ�ß ÓeÞ È+×�Ü�ËÆÖ�× � É&Ö§Ø Þ Í�ÌÆÈÍ Õ Ý�Ë Ó É&Ì�×ié
\ Þ ÈuÊ.É&ß�Ö�È Ó Ë�ÙVÍ Õ Ý�Ë Ó É�ÌÆ× Þ É � È�Ý§È�ÈiÖ.Í�Ý Ó É�ËrÖ�È~Ø�Ú&ã Õ Í�Ê

ÓaÞ È��ïÙiÈiÖ Ó È Õ ×�ã Õ É�ß�ÊÅÈiÖ Ó ÙiÉ&Ì�ÙAÛ�ÌÆÉ Ó ËÆÍ�Ö�×�ÚwÉ�× ÓeÞ È ÓeÕ ËÆÜ�ÌrÈ ÓÖ§É Ó Û Õ É�ÌDÍ Õ Ý�Ë Ó É�ÌÆ× þ ÈiËÆß�ÈiÖ�ã4Û�Ö�Ù Ó ËrÍ�Ö�×uÍ�ã ÓeÞ ÈLÍ�Ö�È��{ÈiÌÆÈ�Ù ÓeÕ Í�ÖØ�ÈiÖ�×eË Ó ��ÊÅÉ ÓeÕ Ë�ì � ��Ë ÓaÞ É�Ö�Í�Ù�ÙAÛ�Ü�É Ó ËÆÍ�Ö�ÖgÛ�Ê�Ý"È Õ ÙAÌÆÍ�×eÈ Ó Í� é���ÖIÍ Õ Ø�È ÕGÓ ÍÅÌrÍ�ÙiÉ Ó È ÓeÞ È Þ Í�ÌrÈ0Í Õ Ý�Ë Ó É�ÌÆ×P�,È0ÙAÍ�ÊÅÜ�É Õ È�Ø
Ó �XÍôÙiÉ�ÌÆÙiÛ�Ì�É Ó ËÆÍ�Ö§×�Í�Ö ÓeÞ Èæ×aÉ&ÊÅÈýã Õ É&ß�ÊÅÈ�Ö Ó ��Ë ÓeÞ Í�Ö�È
È�ÌrÈ~Ù ÓaÕ Í�ÖIØ�ËN�"È Õ È�Ö�ÙAÈ�é%\ Þ È Þ Í�ÌrÈRÍ Õ Ý�Ë Ó É�ÌÆ× Þ É � È\Ý§È�ÈiÖIÈiì��
ÓaÕ É�Ù Ó È�Ø0ã Õ Í�Ê ÓeÞ È,Ø�ËN�"È Õ È�Ö�ÙAÈ,Ý§È Ó �,È�ÈiÖ Ó ��Ë�ÙAÈ ÓeÞ È ÓeÕ ËÆÜ�ÌrÈ ÓØ�ÈiÖ�×eË Ó �B�{Ê.É ÓeÕ Ërì0É�Ö�Ø ÓeÞ È,×eÛ�Ê Í&ã ÓeÞ È Ó �,ÍëØ�Í�Û�Ý�ÌrÈ Ó Í�Ö�È�×�é\ Þ È Þ Í�ÌÆÈ=Í Õ Ý�Ë Ó É&Ì�×+É Õ È ÓeÞ Û�× ÓaÞ È Ó �XÍðÈ�Ërß�ÈiÖ�ã4Û�Ö§Ù Ó ËÆÍ�Ö§×Í�ã ÓeÞ È Õ È~×�Û�Ì Ó ËrÖ�ßIÊÅÉ ÓeÕ Ë�ìêÉ�×a×eÍ�ÙiËÆÉ Ó È~Ø/��Ë ÓaÞ ÈiËÆß�È�Ö � É�ÌrÛ�È~×ÙiÌrÍg×�È Ó Í � é

a) b)
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�ËÆß�Û Õ È����mé � | Õ È�Ü Õ È�×eÈiÖ Ó ×HÉ Ó ��Ü�ËÆÙ�É&Ì�ÈAì�É&ÊÅÜ�ÌÆÈGÍ�ã�Ý"Í ÓaÞ

ÓaÞ ÈLÊ.É&ß�Ö�È Ó ËÆÙ þ É � É�Ö�Ø Þ Í�ÌÆÈ þ Ý � Í Õ Ý�Ë Ó É&Ì�×VÍ�ÖêÉ.×eË Ó È�é�� ÓÙiÌrÈ~É Õ ÌN�RÉ&Ü�Ü"È�É Õ × ÓeÞ É Ó � Þ ËÆÌrÈ ÓeÞ È�Ê.É�ß�Ö�È Ó Ë�ÙwÍ Õ Ý�Ë Ó É&Ì�ËÆ×DÈ�×}�×eÈiÖ Ó ËÆÉ�ÌrÌ���×�Û�Ü�Ü§Í Õ�Ó È�ØIÝB� ÓaÞ È j ù wAã ÙAÍ�Ü�Ü§È Õ Í Õ Ý�Ë Ó É&Ì���Ë ÓaÞÉÅØ�È�ÌrÍ�Ù�É&ÌÆËN�~É Ó ËÆÍ�Ö Ó É&ËÆÌ)Í�Ö ÓeÞ È2×eÛ ÕaÕ Í�Û�Ö�Ø�ËÆÖ�ß ¸ ÿ Í�ìb��ß�È�Ö�×Í Õ Ý�Ë Ó É&Ì�×iÚ ÓeÞ È Þ Í�ÌÆÈuÍ Õ Ý�Ë Ó É�Ì�Ë�×�È~×e×eÈiÖ Ó Ë�É&ÌÆÌ��+×eÛ�Ü�Ü"Í ÕeÓ È~ØÅÝB�
ÓaÞ È ¸ ÿ Í�ìb��ß�È�Ö.Í Õ Ý�Ë Ó É&Ì�×%��Ë ÓeÞ É�×eÊ.É&ÌÆÌ Ó É&ËÆÌ§Í�Ö ÓeÞ È j ù wAãÍ Õ Ý�Ë Ó É&Ì�Í�ã ÓaÞ È\ÙAÍ�Ü�Ü"È Õ É Ó Í�Ê�é®\ Þ È\É � È Õ É�ß�È Õ È�Ü�É ÕeÓ Ë Ó ËÆÍ�ÖÝ"È Ó �XÈiÈ�ÖýÙiÍ�Ü�Ü"È Õ É�Ö�ØïÍ�ìb��ß�È�Ö�×Ví Í � È ÕuÓaÞ È ��� ÙiÉ�ÌÆÙiÛb�Ì�É Ó ËrÍ�Ö�×,í É Õ È2É�×,ã4Í�ÌrÌÆÍ�� �

� ã4Í ÕuÓeÞ ÈLÊ.É�ß�Ö�È Ó Ë�Ù0Í Õ Ý�Ë Ó É&Ì � í�ì�-òÍ�Ö ÓeÞ ÈLÙAÍ�Ü�Ü§È ÕÉ&Ö§Ø j�j - Í�Ö ÓaÞ È0Í�ìb�gß�ÈiÖ�×�Ú
� ã4Í ÕëÓeÞ È Þ Í�ÌrÈ�Í Õ Ý�Ë Ó É&Ì � ¨ r - Í�Ö ÓeÞ È+ÙAÍ�Ü�Ü§È Õ É�Ö�Ø� r - Í�Ö ÓeÞ È2Í�ì���ß�ÈiÖ�×�é

\ Þ È�$§Û�Ù Ó Û�É Ó ËrÍ�ÖñÍ&ã ÓeÞ ÈÅÉ&Ý"Í � È Õ È�Ü�É ÕeÓ Ë Ó ËÆÍ�ÖïÍ�Ö ÓaÞ È ���ÙiÍ�ÊÅÜ�Û Ó È�Øïã Õ É�ß�ÊÅÈiÖ Ó ×ëË�× � È Õ ��×eÊ.É&ÌÆÌ!��Ë ÓeÞ ÉI× Ó É�Ö�Ø�É Õ ØØ�È � ËÆÉ Ó ËÆÍ�ÖFÍ&ã�Í�Ö�Ì��	¨�� j -�é
\ Þ È�Ü Õ È~×�È�Ö Ó�Õ È~×�Û�Ì Ó ×G× Þ Í���ËÆÖ�ß ÓeÞ ÈuÈAì�Ë�× Ó ÈiÖ�ÙiÈ�Í&ã�Ø�Ë�ãÞ�ã4È Õ È�Ö Ó Í Õ Ý�Ë Ó É�ÌÆ×�Ú Õ È�×eÜ"È�Ù Ó Ë � ÈiÌ�� ×�Û�Ü�Ü§Í Õ�Ó ËrÖ�ß ÓeÞ È:×eÜ�ËrÖ§×

É&Ö�Ø ÓeÞ È Þ Í�ÌÆÈ�×�ÚGÙAÍ�Ö�× Ó Ë Ó Û Ó ÈêÉåØ�Ë Õ È~Ù Ó È � Ë�Ø�ÈiÖ�ÙiÈ�Í&ã ÓaÞ È- � ×�ËÆÖ�ß�ÌÆÈ Ó ×VËrÖ ÓaÞ ÈL×}��× Ó È�ÊFé

�5XZY ,�É � &ªÇ à ']� C3% Ë�ÄÃÉªÇ�Æ

\ Þ È ÊÅÍ�Ø�ÈiÌ\�\É�Ê+ËÆÌ Ó Í�Ö�ËÆÉ�Ö Ø�È�×aÙ Õ ËrÝ�ËrÖ�ßäÜ Þ ��×eËÆÙ�×êÍ&ã
ÓeÞ È=Ù Þ É&ËÆÖ ×�Û�Ý�×}��× Ó È�Ê Þ É�×LÝ"ÈiÈ�Ö Ù Þ Í�×eÈiÖ É�×LÙAÛ ÕaÕ ÈiÖ Ó Ì��É�Ù�ÙAÈiÜ Ó È�Ø ËÆÖ ÓeÞ ÈôÌrË Ó È Õ É Ó Û Õ È�Ú ÓeÞ É Ó Ë�×æÉ�×æÉ ×�È~ÙAÍ�Ö�Ø��
Ö�ÈiËÆß Þ Ý"Í Õ à '¯� Ce% ÊÅÍ�Ø�ÈiÌkéF$BÈ Ó Û�× Õ È~ÙiÉ�ÌrÌ ÓeÞ È��ZÛ�×}�
Ó ËNJ§ÙiÉ Ó ËÆÍ�Ö�×VÍ�ã ÓaÞ ËÆ×uÊ+Í�Ø�È�Ì�é

� \ Þ Èå× ÓeÕ Í�Ö�ß�ÌN�:ÙAÍ ÕeÕ ÈiÌ�É Ó È�Ø:Ù Þ É Õ É�Ù Ó È Õ Í&ã ÓaÞ È j ùÙiÍ�Ü�Ü"È Õ Í Õ Ý�Ë Ó É&Ì�×iÚXÉ�×}�XÈiÌÆÌ\É�× ÓaÞ ÈêÌrÍ�� J�ÌÆÌrËÆÖ�ß�Í&ã
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 é�$DÈ Ó Û�×�Ö�Í Ó Ë�ÙAÈ ÓeÞ É Ó ÚG×eËÆÖ�ÙAÈ1J � ÈF×�Ë Ó È~×�É Õ È Õ È�Üb�
Õ È�×eÈiÖ Ó È�Ø�Ý�� ÉïÛ�Ö�Ë��gÛ�È � É&ÌÆÛ�ÈFÍ&ãcð�Ú�Í�Ö�Ì���Í�Ö�È1J�ã ÓeÞ Í&ã
ÓaÞ È�� º���¨	� Õ É&Ö�ß�ÈLËÆ×RÖ�È~ÙAÈ~×e×aÉ Õ � Ó Í Õ ÈiÜ Õ È�×eÈiÖ ÓuÓaÞ ÈC� Þ Í�ÌÆÈÙ Þ É&ËÆÖBé�\ Þ È � É�ÌrÛ�È�×2Í�ãsð 
 ã4Í Õ � Þ ËÆÙ ÞýÓeÞ È]J � È�ÙiÍ�Ö�×eÈ�Ù��Û Ó Ë � Èå×�Ë Ó È~×Iã4Í Õ Ê É�Ø�ËrÊÅÈ Õ É Õ È Õ È�Ü Õ È~×�È�Ö Ó È�ØôËrÖ ß Õ É���é� Ó ×eÜ�É&Ö�×=É Õ É&Ö�ß�ÈêÍ&ã Ó ��Ë�ÙAÈ�º ò º�º r é�\ Þ ÈñÜ Õ Í�Ü"Í ÕeÓ ËÆÍ�ÖÍ�ã ÓeÞ È=Ù Þ É�ËrÖ Í�Ù�ÙAÛ�Ü�ËÆÈ�Ø ÝB� Ø�ËrÊÅÈ Õ × ÓaÞ Û�×ÅÙAÍ ÕaÕ È�×eÜ§Í�Ö�Ø�×
Ó ÍRJ � È Ó ËÆÊÅÈ ÓeÞ È É�Ý§Í � È Õ É&Ö�ß�È�×�Ú ÓaÞ É Ó Ë�×�º r õIéþï�ËN�
Ö§É&ÌÆÌN� ÓeÞ È Ö�Û�Ê�Ý§È Õ Í&ã.Ø�ËÆÊÅÈ Õ ×ïÙiÉ�Ö Ý"È È � É�ÌrÛ�É Ó È~Ø Ó Í¨ ò ìhºæÜ"È Õ ãZé ÛBéÆÚ Ó ÍäÝ"È�ÙAÍ�ÊÅÜ�É Õ È~Ø Ó Í�¨ ò ¸xìæØ�ËrÊÅÈ Õ Ü§È ÕãZé ÛBé�Ø�È~Ø�Û�ÙiÈ�ØÅã Õ Í�ÊòÊ.É&ß�Ö�È Ó ËÆÙu×eÛ�Ù�ÙAÈiÜ Ó ËÆÝ�ËrÌÆË Ó �+ÊÅÈ~É�×eÛ Õ È��
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L!ÈÊÉ�Ë�ÌÎÍAÏÎÏ4Ð O�
�Ñ�i®Ì�Ù�ÈZÔJÒ*â�Í	ÕÖÍ	Ì�É�ÈJÍ	Ó%Úiãbq�Ý�ÍuÜ�Ú�Õ�Ó4ÍÎÜ�Ë�Ô�ÈZÝ�ÍuÓ�ÈZÔ�Í	Ó®Ò�ÓÒcã	Ë�Õ�Ü�Ô�È;Ú�ÕEÚ�ã·ÔåØ�Í5ã4Ú�Ë�ÌTÔåØ�Ü�ÚOÚ�ÌÐa�ÈZÕ�Ò�Ô�Í¡ä
�}Ú�ã·ÔåØ�Íjq�ÌTÓ�ÔqÚ�ÕÖÍOÐ
{�Ø{ÍPØ�Ú�ÌTÈ^wOÚ�Õ�ÔJÒ*âvâ ÈZÕ�Í�ÌÎÍ�ÞxÌ�Í	Ó�Í	Õ{Ô?ÔåØ�Í¦LvÍ	ÌTæ¡È�âÊÍ	Ý�Í�âÊÐ
ÊÅÈiÖ Ó ×Ràrá
��,Aâ{é�$DÈ Ó Û�×XÖ�Í��ôÉ&Ö�É�ÌN��×eÈ ÓaÞ È2ÙAÍ�ÊÅÜ"Í�×eË Ó ËrÍ�Ö�Í&ã
ÓeÞ È Õ ÈiÊ.É�ËrÖ�ËÆÖ�ß�¨ r õÔÍ&ã ÓeÞ ÈIÙ Þ É&ËÆÖBé�ï�Í Õ0ÓeÞ ËÆ×�Ü�Û Õ Ü§Íg×�È�,È���ËrÌÆÌëØ�È Ó È Õ ÊÅËÆÖ�È ÓaÞ ÈïÖ�Û�Ê�Ý"È Õ Í&ã�×eË Ó È�×=×�È�Ü�É Õ É Ó ËrÖ�ß
Ó �,ÍLÙiÍ�Ö�×eÈ�ÙiÛ Ó Ë � ÈuØ�ËrÊÅÈ Õ ×�éª�{ã7ð 
 ËÆ× Õ ÈAã4È Õ ÈiÖ§ÙAËÆÖ�ß ÓeÞ ÈWJ Õ × ÓØ�ËÆÊ+È Õ�þpÓaÞ É Ó Ë�×Gð"
���� º ò º�é�º���º ò ¨ r j ����� º ò r é�º��bº ò é r j � �
ÓeÞ É�Ö ÓaÞ È Õ Èiã4È Õ ÈiÖ�ÙiÈ�Í&ã ÓeÞ È.×eÈ�ÙiÍ�Ö�ØïØ�ËrÊÅÈ Õ Ë�×Rß�Ë � È�ÖïÝ��ðÖ�
 �Ãð�
�C3«%d;ð"
�ez¤��m÷h¤O©�ÚM� Þ È Õ Èd«%dJð"
�eVËÆ× ÓeÞ È�×eÊ.É&ÌÆÌrÈ Õ ËÆÖb�
Ó È�ß�È Õ ×eÛ�Ù ÞFÓeÞ É Ó ðÖ�
 ��� º ò º�é�º��bº ò ¨ r j ����� º ò r é�º���º ò é r j �kéÎ Ó�ÓeÞ Ë�×�× Ó É&ß�È ÓeÞ�Õ ÈiÈ2ÙiÉ�×�È~×�ÙiÉ�Ö=Í�ÙiÙiÛ Õ é

� é�Ù�É�×eÈ�éj«%d;ð 
 e�n r é���Ö ÓaÞ ËÆ×ëÙiÉ�×�È�Ú ÓeÞ È Ó �,Í�×eÛ�Ù�ÙAÈ�×}�×eË � È�Ø�ËrÊÅÈ Õ ×�Í � È Õ ÌÆÉ�ÜBÚ�ËrÖÅÍ ÓeÞ È Õ �,Í Õ Ø�× ÓaÞ È Õ ÈVÈAì�ËÆ× ÓÜ Þ ��×eËÆÙ�É&Ì�ÈiÖ Ó Ë Ó ËrÈ~×�ÌÆÉ Õ ß�È Õ,ÓeÞ É�Ö ÓeÞ ÈLØ�ËÆÊÅÈ Õ ×ié��é�Ù�É�×eÈ�é<«%d;ð 
 e¦� r é<��Ö ÓeÞ Ë�×ëÙ�É�×eÈ�Ú ÓeÞ È Ó �,Í�Ø�ËÆÊÅÈ Õ ×É Õ È2× ÓeÕ ËÆÙ Ó Ì��IÙAÍ�Ö�×�È~ÙAÛ Ó Ë � È2É&ÌÆÍ�Ö�ß ÓeÞ ÈLÙ Þ É&ËÆÖBé��é�Ù�É�×eÈ�éF«%d;ð 
 e�� r éF��Ö ÓaÞ Ë�×+Ù�É�×eÈ�Ú ÓaÞ È Ó �,Íå×�Û§Ù
�ÙiÈ�×a×�Ë � ÈuØ�ËÆÊÅÈ Õ ×GÉ Õ È\×eÈiÜ§É Õ É Ó È~Ø+ÝB�+Í�Ö�È�Í Õ ×eÈ � È Õ É&ÌÍ ÓeÞ È ÕHÓ ��Ü"ÈVÍ&ã�Ý�ÌÆÍ�Ùcü�×HÍ�ã Ó Í Ó É�Ì�ÌrÈ�Ö�ß ÓaÞ�� «%dJð 
 e ' r é
��Ö ÓeÞ È=Ü Õ È�×eÈiÖ Ó ×���× Ó È�Ê�Ú�Í�Ö�Ì���«n� r É�Ö�Ø�«n�þºêÍ�Ù
�
ÙAÛ Õ ×�énÎ\×�× Ó É Ó È~Ø É�Ý§Í � È ÓaÞ Èêã4Í Õ ÊÅÈ Õ ÙiÍ ÕaÕ È~×�Ü"Í�Ö§Ø�× Ó ÍÙAÍ�Ö�×�È~ÙAÛ Ó Ë � ÈIØ�ËÆÊÅÈ Õ ×+É�Ö�Ø ÓaÞ È=Ì�É ÓeÓ È Õ�Ó ÍýØ�ËÆÊÅÈ Õ ×�×eÈiÜ§É&�
Õ É Ó È~ØñÝ�� ÓaÞ�Õ È�È.×�Ë Ó È~×2Ý�ÌÆÍ�Ùcü�×�é¥Îë×0ã4Í Õ0ÓaÞ È�Ø�ËÆÊÅÈ Õ ×iÚ��XÈ��ËrÌÆÌ Õ Èiã4È Õ ÈiÖ�ÙiÈ ÓaÞ È�×eÈëÝ�ÌrÍ�Ùcü�×GÝ�� ÓeÞ È\ã4Í�Û Õ�ÓaÞ ÙiÍgÍ Õ Ø�ËrÖ�É Ó ÈÍ&ã ÓeÞ È�Ë Õ J Õ × Ó ×eË Ó È�Ú ÓeÞ É Ó Ë�×¢ð 
 C r ¤ � ÷&¤ © é¯\ Þ È ÓaÞ�Õ ÈiÈ×�Ë Ó È~×+Ý�ÌrÍ�Ùcü�× ÓeÞ Û�×.×eÜ�É&Ö Ó �,Í Õ É�Ö�ß�È~× � � º ò º�¸ ¸ �bº ò º�é�º��É&Ö�Ø�� º ò r ¸ ¸ �bº ò r é�º��{é�ï�Ërß�Û Õ È��}�mé ç�| Õ È�Ü Õ È~×�È�Ö Ó × ÓaÞ È ÓaÞ�Õ ÈiÈ×�Ë Ó È~×0Ý�ÌÆÍ�Ùcü�×0É&Ö§Ø ÓaÞ È.Ø�ËrÊÅÈ Õ2Õ É�Ö�ß�È~×uã4Í Õ ð 
 núº ò r é(��ÖÈ�É�Ù Þ�Õ È�ß�ËÆÍ�ÖBÚ ÓeÞ ÈIÍ Õ Ý�Ë Ó É�ÌGÈiÖ�È Õ ß��ýÍ&ãuÈ�É�Ù Þ ×eË Ó ÈIÍ&ã ÓaÞ ÈÝ�ÌÆÍ�Ùcü Þ É�×\Ý"ÈiÈ�Ö Õ ÈiÜ Õ È�×eÈiÖ Ó È�Ø�é [ Ö�È�×eÈiÈ~×\ËÆÊÅÊÅÈ�Ø�Ë�É Ó ÈiÌ��
ÓeÞ É Ó0ÓeÞ È ÓaÞ�Õ È�È.×�Ë Ó È~×0Ý�ÌrÍ�Ùcü�×2É Õ È�ã4Í Õ Ê+È~ØñÝ��ïÍ�Ö�È.×�Ü�ËrÖ×�Û ÕeÕ Í�Û�Ö§Ø�È�Ø:Ý�� Ó �XÍR- � ×eËÆÖ�ß�ÌÆÈ Ó ×ié I Û�Ù Þ ÉæÙiÍ�ÖbJ�ß�Ûb�
Õ É Ó ËÆÍ�ÖåÙiÉ�ÖðÝ"È�É�×a×�Íg×e×eË�É Ó È~Ø���Ë ÓeÞ ã Õ ÈiÈ�×eÜ�ËrÖ§×2×�ËÆÖ�ÙAÈ ÓaÞ ÈÖ�È�É Õ È~× Ó Ö�ÈiËÆß Þ Ý"Í Õ ×eÜ�ËÆÖ�Ë�× Ó �XÍ@- � ×�ËÆÖ�ß�ÌrÈ Ó ×�É�ãnÉ Õ é9$DÈ Ó Û�×

� E ù
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τ 1

L!ÈÊÉ�Ë�ÌÎÍ·ÏÎÏ4Ð O���Ñ#i®Ì�Ù�ÈZÔJÒ*â?Í	ÕÖÍ	Ì;É��/ÚiãCÙ4â×ÚOÜT ¢ÓTÈåÔ�Í	Ó5ã�Ú�Ì�ÔåØ{Í�Ô��!Ú
a�È Û5Í	ÌÎÍ	Õ{Ô�Ô��	Þ�ÍcÚiã�Ù4â×ÚOÜT �Ó%É�ÈZÝ�Í	Õ�Ò�Ó�Ò?ã	Ë�Õ�Ü�Ô�È�Ú�Õ�Úiã5ÔåØ{Í�ã4Ú�Ë�ÌTÔåØÜ�ÚOÚ�ÌÐa�ÈZÕ�Ò�Ô�Í�ä � Ú�ã·ÔåØ�Íjq�ÌTÓ�ÔsÓ�ÈZÔ�Í�Úiã�ÍÎÒ
ÜTØ�Ù4â×ÚOÜT 
Ðf{�Ø�ÍGØ�Ú�ÌTÈÞkwOÚ�Õ�ÔJÒ*â�â ÈZÕ�Í�ÌÎÍ�ÞxÌ�Í	Ó�Í	Õ�Ô?ÔåØ{Í¦LvÍ	ÌTæ¡È�âÊÍ	Ý�Í�âÊÐ
Ö�Í Ó ËÆÙiÈ ÓeÞ É Ó\ÓaÞ�Õ ÈiÈ Ó ËrÊÅÈ�× ÓeÞ È�ã Õ È�È�×eÜ�ËrÖ§× Õ É&Ö�ß�È�×¦��ËÆÈiÌ�Ø�×º ò ¨ r Ú ÓaÞ É Ó Ë�× ÓaÞ È Ó Í Ó É&Ì�ÊÅËÆ×a×�ËÆÖ�ßëÜ�É ÕeÓ Í�ã ÓeÞ ÈVÙ Þ É�ËrÖBéA\ Þ ÈÖ�Û�Ê�Ý"È Õ Í&ã)ã Õ È�È\×eÜ�ËrÖ§×,Ù�É&Ö.Ý"È\Ö�Í�� È�É�×�ËÆÌN�+È � É�ÌrÛ�É Ó È~Ø Ó Íº ò r Ü"È Õ ãZé ÛBéÆÚ Ó ÍFÝ"È.ÙAÍ�Ê+Ü§É Õ È�Ø Ó Í!º ò r�r ã Õ ÈiÈ.×eÜ�ËÆÖ�×0Ü§È ÕãZé ÛDé�Í�Ý Ó É&ËÆÖ�È�Øðã Õ Í�Ê ÓaÞ È.Ê.É&ß�Ö�È Ó ËÆÙ.×eÛ�ÙiÙiÈiÜ Ó ËrÝ�ËrÌÆË Ó �ðÈAì��Ü§È Õ ËÆÊÅÈiÖ Ó ×�é

Îóã4Û Õ�ÓaÞ È Õ É&Ö�É�ÌN��×eËÆ×,Í&ã ÓeÞ ÈuJ�ß�Û Õ È>�}�mé ç8è × Þ Í��u× ÓeÞ É Ó
ÓeÞ ÈLØ�ËrÊÅÈ Õ ×�É Õ È0É ÕaÕ É�Ö�ß�È~Ø�ËÆÖ�ÙiÌrÛ§× Ó È Õ ×VÍ&ã ÓaÞ�Õ ÈiÈ2Í Õ ã4Í�Û ÕØ�ËÆÊ+È Õ ×�×eÈiÜ�É Õ É Ó È~ØLÝ���Éëã Õ È�È�×�Ü�ËÆÖBéª� Ó ÙiÉ�Ö�Ý"ÈVÈ � É&ÌÆÛ�É Ó È�Ø
ÓeÞ É Ó r ¸xõ Í&ã ÓaÞ È�Ø�ËÆÊÅÈ Õ ×Rã4Í Õ Ê ÓeÞ�Õ ÈiÈ��{Ø�ËÆÊÅÈ Õ ×2ÙAÌÆÛ�× Ó È Õ ×� Þ ËÆÌrÈG¸�éxõ ã4Í Õ Ê ã4Í�Û Õ ��Ø�ËÆÊÅÈ Õ ×�ÙAÌÆÛ�× Ó È Õ ×ié

ö XZY ,�$ �.Ä ÂªÀ�Æ�)!' � ÄÌÂ
\DÍ\×eÛ�ÊÅÊ.É Õ ËN��È ÓeÞ ÈGÜ Õ È~×�È�Ö ÓBÕ È~×�Û�Ì Ó ×�Ú*�,È Þ É � È�Ø�È Ó È Õ �ÊÅËrÖ�È~ØÅÉ2×�È~ÙAÍ�Ö§Ø�Ö�È�Ërß Þ Ý§Í Õ?è '�� C#%óÊÅÍ�Ø�È�Ì�ã4Í ÕwÓaÞ È�ËÆÖb�ÙAÍ�Ê+ÊÅÈ�Ö�×�Û Õ É Ó È\Ù Þ É�ËrÖ=×�Û�Ý§×}��× Ó ÈiÊòÍ�ã ÓeÞ È ­�! 
Îü Ð)Ñ ú ü Ò ü�
ÙAÍ�Ê+Ü"Í�Û�Ö�Ø�éó\ Þ ÈFÊÅÍ�Ø�ÈiÌVÜ�É Õ É&ÊÅÈ Ó È Õ × Þ É � ÈIÝ"ÈiÈ�Ö�Ø�È��

Ó È Õ ÊÅËÆÖ�È�ØäÛ§×�ËÆÖ�ß�É�ÙiÙiÛ Õ É Ó ÈñÉ�ÝôËÆÖ�Ë Ó ËrÍ ÙiÉ�ÌÆÙiÛ�ÌÆÉ Ó ËÆÍ�Ö�×IÍ�ÖÉñ×eÈ Õ ËrÈ~×LÍ�ãuÈiÊ�Ý"È�Ø�Ø�È�Ø�ÙAÌÆÛ�× Ó È Õ ×�É�ÌrÍ�Ö�ß ÓaÞ È=Ù Þ É�ËrÖDé���ÖÍ Õ Ø�È ÕRÓ ÍFÍ�Ý Ó É�ËrÖåÉFÙAÍ�ÊÅÜ�ÌÆÈ Ó È.ÊÅÍ�Ø�ÈiÌ�É�×0É=ã4Û�Ö�Ù Ó ËÆÍ�ÖåÍ&ã
ÓeÞ ÈFËÆÖ�ÙAÍ�Ê+ÊÅÈ�Ö�×�Û Õ É Ó ÈIÊÅÍ�Ø�Û�Ì�É Ó ËrÍ�ÖBÚ ÓeÞ ÈFÉ�ÝæËÆÖ�Ë Ó ËrÍ Õ È��×�Û�Ì Ó × Þ É � È+Ý§È�ÈiÖýÈAì ÓeÕ É&Ü"Í�Ì�É Ó È�ØêÛ�×eËÆÖ�ßFÉ/ï�Í�Û Õ ËrÈ Õ É�Ö�É&ÌN���×�Ë�×ié�\ Þ È Õ È�×eÛ�Ì Ó ËÆÖ�ßåÊ+Í�Ø�È�Ì�ËÆ× ÓeÞ Û�×ÅËÆÖ�Ø�ÈiÜ"ÈiÖ§Ø�É&Ö Ó Í&ãÉ&Ö��æÜ"È Õ ËÆÍ�Ø�ËÆÙêÉ�Ü�Ü Õ Í�ì�ËÆÊ.É Ó ËrÍ�Ö ×eËrÖ§ÙAÈïË Ó Ë�×.ß�Ë � È�Ö:É�×�ÉÙAÍ�Ö Ó ËrÖ�Û�Í�Û�×�ã4Û�Ö�Ù Ó ËrÍ�Ö�Í�ã ÓeÞ È=ã4Í�Û ÕeÓeÞ Ù Õ ��× Ó É�ÌrÌÆÍ�ß Õ É�Ü Þ Ë�ÙÙAÍ�Í Õ Ø�ËÆÖ�É Ó È�ð�Ú�� Þ Ë�Ù Þ Ø�È�×aÙ Õ ËrÝ"È�× ÓeÞ È�ËÆÖ�ÙAÍ�ÊÅÊ+È�Ö�×eÛ Õ É Ó ÈÊÅÍ�Ø�Û�ÌÆÉ Ó ËÆÍ�Ö�×�É�ÌrÍ�Ö�ß ÓeÞ ÈLÙ Þ É�ËrÖDé

� Ó ËÆ×wÖ�Í Ó Ë�ÙAÈ~É&Ý�ÌÆÈ ÓeÞ É Ó Ú�Û�Ö�ÌÆËrü�È�� Þ É Ó Ë�×wÙAÛ ÕaÕ ÈiÖ Ó Ì���É�×}�×�Û�Ê+È~ØFËrÖ ÓaÞ ÈLÌÆË ÓeÓ È Õ É Ó Û Õ È�Ú ÓaÞ È � É Õ ËrÍ�Û�×VÜ�É Õ É&ÊÅÈ Ó È Õ ×VÍ&ã
ÓeÞ È,ÊÅÍ�Ø�ÈiÌkÚ�ÈAì�ÙAÈ�Ü Ó ã4Í ÕDÓaÞ È�J Õ × Ó Ö�È�Ërß Þ Ý"Í Õ Ý�ËN�kÈ�ÌrÈ~Ù ÓeÕ Í�Ö�ËÆÙ
Õ È�Ü�Û�Ì�×�ËÆÍ�ÖDÚ"× ÓeÕ Í�Ö�ß�ÌN� � É Õ �FÉ�×\É�ã4Û�Ö�Ù Ó ËrÍ�ÖñÍ�ã ÓeÞ ÈÅ× ÓaÕ Û§Ù
�
Ó Û Õ É&ÌGËrÖ�ÙiÍ�ÊÅÊÅÈiÖ�×eÛ Õ É Ó È.Ê+Í�Ø�Û�ÌÆÉ Ó ËÆÍ�Ö�×�é*��ÖåãnÉ�Ù Ó Ú ÓaÞ È�×eÈ

� É Õ ËÆÉ Ó ËÆÍ�Ö�×æÉ Õ Èó×�Í ÌÆÉ Õ ß�È ÓeÞ É ÓæÓeÞ È��òØ�È Ó È Õ Ê+ËÆÖ�È ÓeÞ ÈÜ Þ ��×�Ë�Ùi×,Í&ã ÓaÞ È0×}��× Ó ÈiÊ�é®��Ö�Ü�É Õ�Ó ËÆÙiÛ�Ì�É Õ Ú ÓaÞ ÈëÍ Õ Ý�Ë Ó É&Ì"ÈiÖb�È Õ ß�ËÆÈ�× � É Õ �LÍ � È Õ É2×eÛ Õ Ü Õ Ë�×�ËÆÖ�ß�ÌN�LÌ�É Õ ß�È Õ É&Ö�ß�È�Ú&É�Ö�Ø ÓeÞ Û�×Ø�Í�Ê+ËÆÖ�É Ó È ÓeÞ È.ÌÆÍ�� ÈiÖ�È Õ ß���Ü Þ ��×�Ë�Ùi× ÓeÞ�Õ Í�Û�ß Þ ÉF× ÓeÕ Í�Ö�ßÌÆÍ�Ù�É&ÌÆËN�~É Ó ËrÍ�ÖæÍ&ã ÓeÞ È�ÈiÌÆÈ�Ù ÓeÕ Í�Ö þ4Õ È�×eÜBé Þ Í�ÌrÈ~× � Í � È Õ�ÓeÞ ÈÌÆÍ�� þ4Õ È�×eÜBé Þ Ërß Þ � ÈiÖ�È Õ ß8�Å×eË Ó È�×�é®� Ó�Þ É�×,Ý§È�ÈiÖFËÆØ�ÈiÖ Ó ËNJ�È�Ø
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Ó Ë�ÙAÈ~É&Ý�ÌÆÈ.Ü"Í�ËÆÖ Ó Ë�× ÓaÞ È��XÈ�É&üðÙAÍ�Ö ÓaÕ ËÆÝ�Û Ó ËrÍ�ÖðÍ�ã ÓaÞ È�Ì�É�Ø��Ø�È Õ ×�Û�Ý§×}��× Ó ÈiÊ Ó Í ÓeÞ ÈêÈ�ÌrÈ~Ù ÓeÕ Í�× Ó É Ó Ë�ÙIÜ"Í Ó ÈiÖ Ó Ë�É&ÌVÊÅÍ�Ø��Û�Ì�É Ó ËrÍ�Ö�×iÚ"Ø�È�×eÜ�Ë Ó ÈLÍ�ãwË Ó ×uËÆÖ�ÙAÍ�Ê+ÊÅÈ�Ö�×�Û Õ É Ó È ÓaÕ É�Ö�×�Ì�É Ó ËrÍ�Ö
� È~Ù Ó Í Õ ��Ë ÓaÞFÓeÞ ÈLÙ Þ É�ËrÖ�×eÛ�Ý�×���× Ó È�Ê�é
\ Þ ÈIÉ�Ö�É&Ì���×�Ë�×0Í&ã ÓeÞ È.ÊÅÍ�Ø�È�Ì,É�×2ÉFã4Û�Ö�Ù Ó ËrÍ�Ö�Í&ã ÓeÞ Èã4Í�Û Õ�ÓaÞ Ù Õ ��× Ó É�ÌrÌÆÍ�ß Õ É�Ü Þ Ë�Ù�ÙiÍgÍ Õ Ø�ËrÖ�É Ó È¢ð�É&ÌÆÌÆÍ��,È~ØðÛ§× Ó Í× Þ Í�� ÓeÞ É Ó.ÓeÞ ÈïÙ Þ É&ËÆÖ�ß Õ Í�Û�Ö�Ø�× Ó É Ó ÈêÙ�É&Ö Ý§ÈêÈ�Ö Ó Ë Õ ÈiÌ��Ø�È~×eÙ Õ ËÆÝ§È~Ø�Í�Ö�Ì���Ý��F×eÈ�ÙiÍ�Ö�Ø��{Ö�È�Ërß Þ Ý"Í Õ Ø�ËrÊÅÈ Õ ×ëÉ&Ö�Ø�ã Õ ÈiÈ×eÜ�ËrÖ§×ié5\ Þ ÈLØ�ËÆÊ+È Õ ×\É Õ È0É ÕeÕ É&Ö�ß�È�ØIËrÖïÙiÌrÛ§× Ó È Õ ×VÍ&ã ÓeÞ�Õ ÈiÈÍ Õ ã4Í�Û Õ Û�Ö�Ë Ó ×R×�È�Ü�É Õ É Ó È�Ø�Ý���É.ã Õ ÈiÈ�×eÜ�ËÆÖBé�2ýÈ Õ È ÓaÕ ËÆÈ � ÈËÆÖ�Í�Û Õ Ù�É&Ì�ÙAÛ�Ì�É Ó ËrÍ�Ö ÓeÞ È�Ü Õ Í�Ü§Í Õ�Ó ËrÍ�ÖýÍ�ãVã Õ È�È�×�Ü�ËÆÖ�×�Í�Ýb�
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ÊbÎ�ÎqÏdÆoÎEÏdÆ�Ë¦ÐqÆ	ÎqÈ:Ñ�ÌxÍ × ÐqÆ�Ç'È`ÑLÎqÈPË�Å�Ê�Õ
\ Ï�Æ/ÊEË � Ñ�ÌxÍ:Í:Æ�ÇãÎEÆ�ÍPÆ × ÏdË¦Å�ÆäÅ�ØdÉ�ÛCÆ�Ð�Ñ	Ë�É × Ë¦Ø�Å�ÇdÊ�Ö­x! 
�ü ^VåGæ _ åGæVç ú ü^èqü�
 ÖoÌxÐqÆ°Ë¦ÒnÊ × Æ
Ñ	È`ÌxÍoÈPÅGÎqÆ�ÐqÆ�Ê>Î�È:Å-ÎqÏdÈ`ÊÑ�Ë¦ÅGÎEÆ�Ú�Î�Ê>È:Å�Ñ	Æ�ÎqÏdÆ �Á× ÐEÆ
Ê>Æ�ÅGÎÂÛCËxÎqÏÞÑ�Ï�ÌxÈ:Å¨ÌxÅ�ÇéÍ`Ì¦ÇdÇ'Æ�Ð

Ê>Ø�Û�Ê � Ê>ÎEÆ�ÉÂÊ|ßsá	à ��â Õ ï Ë¦Ð�ÈPÅ�Ê>ÎqÌ¦Å�Ñ	ÆÂÎqÏdÆ Z[� ¨ j ò é Ñ�Ë¦É �× Ë�ØdÅ�Ç × ÐqÆ�ÊEÆ�ÅGÎ�ÊlØdÅ�Ç'Æ�Ð × ÐqÆ�ÊqÊEØdÐEÆ#ÌêÊ>Ø × Æ�Ð�Ñ	Ë�Å�Ç'Ø�Ñ	ÎEÈ � Æ× Ï�Ì�Ê>ÆÔß � Ö
á � á â ÛCÆ�Í:È:Æ � Æ
ÇëÎqË°ÛCÆ�Ì × ËGÊEÊEÈPÛ�ÍPÆ�ÐEÆ
ÌxÍ:È � Ì�ÎqÈPË�ÅËxÒ1ÎEÏdÆÂÎqÏdÆ�Ë�ÐEÆ�ÎEÈ`Ñ�ÌxÍ:Í �#× ÐqÆ�Ç'È`ÑLÎqÆ�ÇÓÊ>Ø × Æ�ÐqÑ�Ë¦Å�Ç'Ø±ÑLÎEÈ � ÈsÎ � ÈPÅÍ:Ì�ÇdÇ'Æ�Ð�Ê � Ê>ÎEÆ�ÉlÊlß /�ì�í�â Õ \ ÏdÈ`Ê�Ñ	Ë�É × Ë¦Ø�Å�Ç<Ö8ÏdË � Æ � Æ�Ð�Ö<È`Ê� ØdÈsÎqÆ°È:ÅGÎEÐqÈPÙ�ØdÈPÅ�Ù�Ê>È:Å�Ñ	ÆÔÈsÎ�Ç'Ë�Æ�Ê�ÅdËxÎ × ÐEÆ
Ê>Æ�ÅGÎ|ÎEÏdÆÔÆ	Ú �
× Æ
ÑLÎqÆ�Ç × ÐqË × Æ�ÐEÎEÈ:Æ�Ê�Ö�Ê × Æ�Ñ	È J Ñ+Æ�ÈPÎEÏdÆ�Ð.ËxÒ<ÈPÎqÊºÑ�Ï�ÌxÈ:ÅlË¦Ð1Í:Ì�Ç �Ç'Æ�Ð)Ê>ØdÛ±Ê � Ê>ÎEÆ�ÉlÊ�Õ � Å × Ì¦Ð>ÎqÈ:Ñ�ØdÍ:Ì¦Ð�Ö�ÎqÏdÆ�È`Ê>Ë � Ì¦ÍPÆ�Å�Î�ÊEØdÛ�Ê>ÎEÈ �ÎEØ'ÎqÈPË�Å�Ë¦ÒjÊ>ÎEÐqË¦ÅGÎqÈPØdÉÝÛ � Ñ�ÌxÍ`Ñ	È:ØdÉîÑ�Ë¦ØdÅGÎEÆ�Ð � È:Ë¦Å�Ê.ÎEË¦ÎqÌxÍ:Í �ÉÂË�ÇdÈsÒ � ÎEÏ�ÆÔÉlÌxÙ�ÅdÆ	ÎqÈ:Ñ#ÍPË � ÎEÆ�É × Æ�ÐqÌxÎEØdÐqÆ × ÐqË × Æ�ÐEÎEÈ:Æ�Ê�Õ
� Å�Ç'Æ�Æ�Ç<Ö � ÏdÈ:ÍPÆ¥ÎqÏdÆ Z �Yº Ñ�Ë¦É × Ë�ØdÅ�Ç�Æ�Ú�Ï�ÈPÛdÈPÎqÊ�ÒïË¦ÐqÉlÌ �ÎEÈ:Ë¦ÅéËxÒoÊ>Æ
Ñ	Ë¦Å±Ç � Å�Æ�È:Ù¦Ï�Û±Ë�ÐqÊnÊ × ÈPÅ¨Ç'È:É¸Æ�ÐqÊÂÈ:ÅÁÎEÏdÆ#Ñ�Ï�Ì¦ÈPÅÊ>Ø�Û�Ê � Ê>ÎEÆ�É�ÖCÎqÏdÆ�ÊEÆ¸ÇdÈPÉÂÆ�Ð�ÊoÇ'È`ÊEÌ ×d× Æ
ÌxÐ � ÈsÎqÏÔÈ:Å�Ñ�ÐEÆ
Ì¦ÊEÈPÅdÙ
æ _ Ñ	Ë¦ÅGÎqÆ�ÅGÎ1ÌxÅ±Ç¸Ì¦Å|ÌxÅGÎEÈPÒïÆ�ÐqÐqË¦ÉlÌxÙ�ÅdÆ	ÎqÈ:Ñ × Ï�Ì�Ê>Æ�Ì ×d× Æ�ÌxÐ�ÊÒïË¦Ð�ÏdÈ:Ù¦Ï�Í � ÇdË × Æ�Ç�Ê � Ê>ÎEÆ�ÉÂÊ�Õ
\ ÏdÆ�­�! 
�ü ^Cå�æ _ åGæVç ú ü^èqü�
 Ñ	Ë¦É × Ë¦ØdÅ±ÇdÊoÌxÐqÆnÍ`Ì � Æ�ÐEÆ
ÇÊ � Ê>ÎEÆ�ÉÂÊTÑ�Ë¦É × Ë�ÊEÆ�Ç¸ËxÒ<ÌxÍPÎEÆ�ÐEÅ�ÌxÎEÆ
Ç¸ÊEÍ`ÌxÛ�ÊjË¦ÒVÊ × È:Å|Ñ�Ï�ÌxÈ:Å�ÊÌxÅ�Ç¸Ê × ÈPÅÂÍ`Ì¦ÇdÇdÆ�Ð�Ê�Õ \ ÏdÆ�Ñ�Ï�ÌxÈ:Å�ÊTÌxÅ±Ç�Í`Ì¦ÇdÇdÆ�Ð�ÊjÐEØdÅ¸È:ÅnÎqÏdÆÊEÌ¦ÉÂÆnÇ'È:ÐEÆ
ÑLÎqÈPË�Å²ÖVÅ�ÌxÉÂÆ�Í �Áð¤ ÖVÏdË � Æ � Æ�Ð�ÎqÏdÆ�È:ÐoÐEÆ
Ê × Æ�Ñ	ÎEÈ � Æ

� E è



é °#êÃ¯�³��<´sí!r>´<³���³��¥±9s>³xî}ëpr���­�î�´¦²�î��¥±�¯�³

ØdÅdÈPÎvÑ�Æ�Í:Í × ÌxÐ�ÌxÉÂÆ	ÎqÆ�ÐºÈPÅ�ÎEÏdÈ`ÊvÇ'È:ÐEÆ
ÑLÎEÈ:Ë¦Å�ÌxÐqÆ+È:Å�Ñ	Ë�É¸ÉÂÆ�Å �Ê>Ø�ÐqÌxÎEÆ¦Õ \ Ï�ÆnÑ	Ë�Å�ÊEÆ � ØdÆ�Å±Ñ	Æ�Ë¦Ò8ÎqÏdÈ`Ê ; ÉÂÈ:Ê J Î = È`Ê+Ì�ÐEÆ
Ñ	È ×b�ÐEË'Ñ�ÌxÍ+Ç'È`Ê>ÎEË¦ÐEÎEÈ:Ë¦Å�Ë¦Ò¥ÎEÏdÆÔÎ � ËêÊ>Ø�Û�Ê � Ê>ÎEÆ�ÉÂÊ�ØdÅ�Ç'Æ�Ð�ÎqÏdÆÈPÅdñ�ØdÆ�Å±Ñ	Æ�ËxÒnÆ�ÍPÆ
ÑLÎqÐEËGÊbÎ�Ì�ÎEÈ`Ñ°Ì¦Å�Ç-Ê>ÎEÆ�ÐEÈ`ÑÔÆ � Æ�ÑLÎ�Ê�ËxÒ�ÎqÏdÆËxÎqÏdÆ�Ð
Õ � Å�Ç'Æ�Æ�Ç<ÖvÆ
Ì¦Ñ�Ï¨Ê>ØdÛ±Ê � Ê>ÎEÆ�ÉlÊ × ÐEÆ
Ê>Æ�Å�Î�ÊlÌëÊbÎqÐEØ±Ñ �ÎEØdÐ�ÌxÍVÈ:Å�Ñ	Ë�ÉÂÉ¸Æ�Å�ÊEØdÐqÌxÎEÆ]ÉÂË�ÇdØdÍ:ÌxÎEÈ:Ë¦Å � ÈsÎqÏ�ÎqÏdÆ × Æ�ÐEÈ:Ë'Ç �È:Ñ�ÈsÎ � ËxÒVÎqÏdÆ+Ë¦ÎEÏdÆ�Ð.Ê>Ø�Û�Ê � Ê>ÎEÆ�É�Õ \ ÏdÈ`Ê3Æ � Æ
ÑLÎ.È`ÊºÊ × Æ�Ñ�È:Ì¦ÍPÍ �ÈPÉ × Ë¦ÐEÎqÌ¦Å�ÎTÈ:Å¸ÎEÏdÆ�Ñ�Ï�Ì¦ÈPÅÂÊEØdÛ�Ê � Ê>ÎEÆ�É � ÏdÆ�ÐEÆºÎqÏdÆ æVç ì è ìæVç Ì¦ÅdÙ¦Ø�Í:Ì¦Ð.Ç'È`ÊbÎqË¦ÐEÎEÈ:Ë¦Å|Ñ�Ì¦ÅlÐEÆ
Ì¦Ñ�Ï ¨�º{z ÒïÐqË¦É/ÎEÏdÆ)ÅdË¦ÉÂÈ �Å�ÌxÍ � ÌxÍ:ØdÆoËxÒ ±�º{z þ ÒïÐqË¦É º�º�z ÎEË ±�±{z � Ö�ÌxÅ�Ç�ÎEÏ�ÆoÑ�Ë ×d× Æ�Ð �Ñ	Ë ×d× Æ�Ð�Ç'È`ÊbÎ�ÌxÅ�Ñ�Æ�Ê � ÌxÐqÈPÆ
Ê1ÒïÐEË�É ¸�ò ¸�º l Ø × ÎqË=¸�ò ±�º l Õ
� ÅdÍ:È ü Æ � Ï�ÌxÎ � Ì�Ê3Ñ	ØdÐqÐqÆ�ÅGÎEÍ � Ì¦ÊqÊEØdÉÂÆ�Ç<Ö � Æ�ÐqÆ�Ñ�Æ�ÅGÎEÍ �Ê>Ï�Ë � Æ
Ç¸òóÒïÐEË�ÉîÌxÛ � È:ÅdÈPÎEÈ:Ë¸Ñ�ÌxÍ`Ñ	ØdÍ`Ì�ÎqÈPË�Å�Ê.òóÎEÏ�ÌxÎºÎqÏdÆ�ÊEÆÉÂË�ÇdØdÍ:ÌxÎEÈ:Ë¦Å�Ê�Ì¦ÐEÆ¥Ñ�ÐEØ�Ñ�È:Ì¦Í²È:Å�Ë�ÐqÇdÆ�ÐvÎEËlØ�Å�Ç'Æ�Ð�Ê>ÎqÌxÅ±Ç�ÎqÏdÆÍPË � Æ�ÅdÆ�ÐEÙ �Ü× Ï � ÊEÈ`Ñ�Ê]ËxÒ3ÎqÏdÆ�ÊEÆlÑ	Ë�É × Ë¦Ø�Å�ÇdÊÂß�à�á �Lâ Õ \ ÏdÆÇ'Æ	Î�ÌxÈ:ÍPÆ
ÇÓÊbÎqØ�Ç � Ë¦ÒvÎEÏdÆlØdÅ±Ç'Ë × Æ�ÇëÑ�Ë¦É × Ë�ØdÅ�Çéß�à�àxá â ÐqÆ �

� Æ
ÌxÍ:Æ�ÇlÎqÏ�Ì�Î�ÈPÎqÊ�Ê × Æ�Ñ	È J ÑoÉÂË'Ç'ØdÍ`Ì�ÎqÈPË�Å�Ê�ÌxÐqÆ)ÐqÆ�Ê × Ë¦Å�ÊEÈPÛ�ÍPÆÒïË¦Ð�ÎEÏdÆ�Æ�Í:Æ�ÑLÎqÐEË�ÅëÍPË'Ñ�ÌxÍ:È � Ì�ÎEÈ:Ë¦ÅëË�Û�ÊEÆ�Ð � Æ�Ç�È:ÅëÎEÏ�Æ�Ñ�Ï�Ì¦ÈPÅÊ>Ø�Û�Ê � Ê>ÎEÆ�É�Ö�ÎEÏ�ÆTÒïË¦ÐqÉlÌ�ÎEÈ:Ë¦Å]ËxÒdÊEÆ�Ñ�Ë¦Å�Ç � ÅdÆ�ÈPÙ�ÏGÛCË¦Ð<Ç'È:ÉÂÆ�Ð�ÊÌxÅ�Ç¥ÎEÏdÆvÆ	Ú'È`ÊbÎqÆ�Å�Ñ�Æ1Ë¦Ò - Ï�Ì¦ÅdÙ � � È`Ñ	Æ.ÊEÈ:ÅdÙ¦Í:Æ	Î�Ê�Õ � ÎjÏ±Ì¦Ê8ÌxÍ`Ê>ËÛ±Æ�Æ�Å × ËGÊEÊEÈ:ÛdÍPÆ¸ÎqË�Æ�Ú × Í:Ì¦ÈPÅÔÎEÏ�Æ¸ÐqÆ�Í`Ì�ÎqÈ � ÆnË'Ñ�Ñ	ØdÐqÐEÆ�Å�Ñ	Æ¸ËxÒÒïÐEÆ�Æ+Ê × ÈPÅ±Ê.ÌxÅ±ÇlÇ'ÈPÉÂÆ�ÐqÊ.Ë¦Û�ÊEÆ�Ð � Æ
ÇnÈ:ÅlÎqÏdÆ+ÉlÌxÙ�ÅdÆ	ÎqÈ:Ñ+Ê>Ø�Ê �Ñ	Æ × ÎEÈ:ÛdÈ:ÍPÈPÎ � ÉÂÆ�Ì�Ê>Ø�ÐEÆ�É¸Æ�ÅGÎqÊ]ßsá ��,	â Õ
\ ÏdÆ × ÐEÆ
Ê>Æ�Å�Î × Ì × Æ�Ð � È:ÍPÍ × ÐqÆ�ÊEÆ�ÅGÎ¨ÌxÅîÆ�Ú�ÎEÆ�Å±Ê>È � ÆÌxÛ � È:ÅdÈsÎqÈPËÞÊ>ÎEØ±Ç � Ë¦ÒÂÌ¨ÏdÈ:Ù¦Ï�Í � Ñ�Ì¦Í:Ñ�ÈPØdÉ � Ç'Ë × Æ�Ç × Ï±Ì¦ÊEÆ¦ÖÅ�ÌxÉÂÆ�Í � ÎEÏ�Æ�­x! :�; ü æ _ 
 � ;  æVç ú ü^èqü�
 Ñ	Ë�É × Ë¦Ø�Å�ÇäÌ¦Å�ÇôÌÉÂË�ÇdÆ�Í8ËxÒTÈsÎ�Ê)Ñ�Ï±ÌxÈ:Å°Ê>Ø�Û�Ê � Ê>ÎEÆ�ÉîÎ�Ì ü ÈPÅ�Ù|Æ	Ú × Í:È:Ñ�ÈsÎqÍ � È:ÅGÎEËÌ¦Ñ�Ñ	Ë¦Ø�Å�Î¥ÎqÏdÆ�È:Å�Ñ�Ë¦ÉÂÉÂÆ�Å�ÊEØdÐ�Ì�ÎEÆlÉÂË'Ç'ØdÍ`Ì�ÎqÈPË�Å�Ê�Õ $ Æ	ÎnØ�ÊÐEÆ�ÉÂÈPÅ�Ç]ÎqÏ�Ì�ÎgÎEÏdÆs­�! 
�ü ^Cå�æ _ åGæVç ú ü�èqü�
 Ê � ÊbÎqÆ�ÉlÊ<Ï�Ì � Æ3ÌxÅÈPÅGÎqÐEÈ:Å�ÊEÈ:ÑlÇ'Ë × È:ÅdÙ#ËxÒ ù Ï�Ë¦Í:Æ�Ê × Æ�Ð�ÒïË¦ÐqÉ�ØdÍ`Ì�ØdÅdÈPÎ þ ÒbÕ ØgÕ � Õ\ ÏdÆ�ÐqÆ�Í`Ì�ÎqÈ � Æ¥ÐEÆ × ÌxÐEÎEÈPÎEÈ:Ë¦ÅÜË¦ÒTÎEÏdÆ
Ê>ÆnÏdË¦Í:Æ�Ê+Û±Æ�Î � Æ�Æ�ÅÜÎqÏdÆÑ�Ï�ÌxÈ:Å2ÌxÅ�Ç�Í`Ì¦ÇdÇdÆ�Ð°ÊEØdÛ�Ê � ÊbÎqÆ�ÉlÊÜÈ`Ê#ÌxÅ*Ë × Æ�Å�Æ�Ç � ØdÆ�Ê �ÎEÈ:Ë¦Å²Ö.ÎEÏ�ÌxÎ¸È`ÊÂÛCÆ�Í:ÈPÆ � Æ�Ç�ÎEËÓÛCÆ�Ë¦Ò)È:É × Ë�Ð>Î�ÌxÅ�Ñ�Æ�ÒïË�ÐnÎqÏdÆÊ>Ø × Æ�ÐqÑ�Ë¦Å�Ç'Ø±ÑLÎEÈ:ÅdÙ × ÐqË × Æ�ÐEÎEÈ:Æ�Ê�Õ \ ÏdÆ|Æ�Ú × Æ�ÐEÈ:ÉÂÆ�ÅGÎqÌ¦Í.ÐqÆ �Ê>Ø�ÍsÎ�ÊlÌxÙ¦ÐqÆ�Æ�Ë¦ÅÁÎEÏdÆ�ÒMÌ�ÑLÎÂÎEÏ�ÌxÎ|ÌxÅéÈPÅ�Ñ�ÐEÆ
Ì¦ÊEÈPÅ�Ù × Ì¦Ð>ÎÂËxÒÎEÏdÆÜÏ�Ë¦Í:Æ�Ê|Ì¦ÐEÆ�Í:Ë�Ñ�Ì�ÎqÆ�ÇÁË¦ÅéÎEÏdÆ°Í:Ì�ÇdÇ'Æ�Ð|ÊEØdÛ�Ê � ÊbÎqÆ�ÉõÌ¦ÊÎEÏdÆ�Ñ�ÌxÍ`Ñ	È:ØdÉöÑ	Ë�Å�ÎqÆ�ÅGÎ�È:Å�Ñ	ÐqÆ�Ì�Ê>Æ
Ê�Õ � Ë � Æ � Æ�Ð
Ö<ÎEÏdÆ � ÇdÈ:Ê �ÌxÙ�ÐEÆ�Æ�Ë¦Å�ÎEÏdÆoÌ¦Ñ	ÎEØ�Ì¦Í±Å�ØdÉnÛ±Æ�ÐºË¦Ò²ÎEÐ�ÌxÅ±ÊbÒïÆ�ÐEÐqÆ�ÇÂÏdË�ÍPÆ
Ê�Õ � ÅÎEÏdÆºÏdÈ:Ù¦ÏdÍ �B� ÇdË × Æ�Ç�Ñ�Ë¦É × Ë¦ØdÅ�Ç�Ê�Ö^ÎqÏdÆvÆ � ÌxÍ:Ø�Ì�ÎqÈPË�Å�Ê¶ËxÒ�ÎqÏdÆÅ�ØdÉ�ÛCÆ�ÐºËxÒgÏ�Ë¦Í:Æ�Ê × Æ�ÐºÒbÕ Ø²ÕTË�Å|ÎqÏdÆ)Í`Ì¦Ç�Ç'Æ�Ð�Ê.Ù�Ë�ÒïÐqË¦É ¨ ò ¨ÏdË¦Í:Æ¥È:Å�ÎEÏdÆ � � ÐqÌ � Æ�Ú × Æ�ÐEÈ:ÉÂÆ�ÅGÎqÊ¥ßPá ����â Ø × ÎEË*¸Öò º Ï�Ë¦Í:Æ�ÊÈPÅ-Ë × ÎqÈ:Ñ�ÌxÍ)Ñ�Ë¦Å�ÇdØ�ÑLÎqÈ � ÈPÎ � Æ�Ú × Æ�ÐqÈ:É¸Æ�ÅGÎqÊÔßsá ���	â Õ � Å-Ì�Ç �Ç'ÈPÎEÈ:Ë¦Å²Ö ©�� � ßPá ��0�â Æ	Ú × Æ�ÐEÈ:ÉÂÆ�ÅGÎqÊ]ÊEÏdË � ÌxÅ#È:É × Ë�Ð>Î�ÌxÅGÎ

� ÌxÐqÈ:ÌxÎEÈ:Ë¦ÅéËxÒoÎEÏdÆÔÅ�ØdÉ�ÛCÆ�Ð|Ë¦ÒoÎEÐ�ÌxÅ�Ê>ÒïÆ�ÐqÐEÆ
ÇéÏdË¦Í:Æ�Ê|Ì�Ê|ÌÒïØdÅ�Ñ	ÎEÈ:Ë¦Å�ËxÒ¶ÎEÏdÆoÎqÆ�É × Æ�ÐqÌxÎEØdÐqÆ¦Õ 2 Æ � È:ÍPÍ<ÎqÏ�Ø�Ê�Ì�ÎEÎqÌ¦Ñ�Ï�ÌÊ × Æ�Ñ�È:Ì¦Í'ÈPÅGÎqÆ�ÐqÆ�Ê>Î8ÎqË]ÎEÏdÈ`Ê � ØdÆ�Ê>ÎEÈ:Ë¦Å¸È:ÅnÎqÏdÆ × ÐqÆ�ÊEÆ�ÅGÎ � Ë�Ð ü Õ
\ ÏdÆ�ÅdÆ	Ú�Î�ÊEÆ�ÑLÎqÈPË�Å � È:Í:Í�Û±Æ#Ç'Æ � Ë¦ÎEÆ�ÇêÎEËëÑ�Ë¦É × Ø'Î�Ì �ÎEÈ:Ë¦Å�Ì¦Í�ÉÂÆ	ÎqÏdË'Ç<Ö�ÈPÅ�ÊEÆ�Ñ	ÎEÈ:Ë¦Å �}���¢� Æ � È:ÍPÍ × ÐEÆ
Ê>Æ�ÅGÎ�ÌxÅ�ÇÌxÅ�Ì¦Í ��� Æ]ÌÂÊEÆ�Ñ	Ë�Å�Ç�ÅdÆ�È:Ù¦Ï�ÛCË¦Ð è '°� C3% ÉÂË�ÇdÆ�Í � Ì¦ÉÂÈPÍ �ÎEË�ÅdÈ:Ì¦Å�ÒïË�ÐvÎEÏdÆ�Ñ�Ï±ÌxÈ:Å�ÊEØdÛ�Ê � ÊbÎqÆ�É�Ö'Æ	Ú�ÎEÐ�Ì¦Ñ	ÎEÆ
Ç|ÒïÐqË¦ÉÝÎqÏdÆÌxÛ � È:ÅdÈsÎqÈPËÜÑ�ÌxÍ`Ñ	ØdÍ`Ì�ÎqÈPË�Å�Ê�Õ \ ÏdÈ`ÊoÉÂË�ÇdÆ�Í3Ï�Ì�ÊoÛ±Æ�Æ�ÅëÇ'Æ�ÎEÆ�Ð �ÉÂÈPÅdÆ
Ç*Ø�ÊEÈPÅdÙ¨ÎqÏdÆ�Ñ	Ð � ÊbÎ�ÌxÍ:ÍPË�Ù¦Ð�Ì × Ï�È:Ñ�ÊbÎqÐEØ±ÑLÎEØ�ÐEÆ
ÊÜÛ±Ë¦ÎEÏ

Ì�Î)ÐEË�Ë¦ÉîÎEÆ�É × Æ�Ð�Ì�ÎqØdÐqÆ|ß à
à
à â ÌxÅ±ÇÜÌ�Î+Í:Ë � ÎEÆ�É × Æ�Ð�Ì�ÎqØdÐEÆ
þ rn÷ � ß à ,"�	â Õ�I�Æ
ÑLÎEÈ:Ë¦Å ����� ÈPÍ:Í²Ç'È`ÊEÑ�Ø�ÊEÊ.ÎEÏ�ÆoÑ�Ï±ÌxÈ:Å J Í:ÍPÈ:ÅdÙÌxÅ±ÇlÏdË¦Í:Æ�ÎqÐqÌ¦Å�Ê>ÒïÆ�Ð1ÎEË�ÎqÏdÆ]Í:Ì�ÇdÇ'Æ�Ð�Ê.Ì�Ê � Æ�Í:ÍVÌ¦Ê.ÎEÏdÆ)ÉÂÌ¦Ù �ÅdÆ�ÎEÈ`Ñ+Ë�ÐqÇ'Æ�Ð�Õ ï ÈPÅ±ÌxÍ:Í � ÎEÏ�Æ)Í`Ì¦Ê>ÎºÊEÆ�Ñ	ÎEÈ:Ë¦Å � È:ÍPÍVÛCÆ]ÇdÆ � Ë¦ÎEÆ
ÇÎEË¸ÎqÏdÆ�Ñ	Ë�Å�Ñ	Í:Ø�ÊEÈPË�Å²Õ

ö X`Ã ,�+ � &ªÇ¬ �+!, � Â � Í � Ä�Ë�ÇBÍ*&9ÄÃÉ
� Å�ÊbÎqÐEË�ÅdÙ¦Í � Ñ�Ë¦ÐqÐEÆ�Í:ÌxÎEÆ
Ç+Ê � Ê>ÎEÆ�ÉlÊ�Ö�ÎEÏdÆ.ÉÂÌ¦Ù¦ÅdÆ�ÎEÈ`ÑTÌxÅ�ÇÎEÐ�ÌxÅ±ÊbÒïÆ�Ð.È:Å�ÎqÆ�Ð�Ì¦Ñ	ÎEÈ:Ë¦Å�Ê1ÌxÐqÆ�Æ�ÊqÊ>Æ�ÅGÎEÈ`ÌxÍ:Í � ÍPË'Ñ�ÌxÍJÕ \ Ï�Æ � Ñ�Ì¦ÅÎEÏ�Ø�Ê+Û±ÆnÆ � ÌxÍ:Ø�ÌxÎEÆ�Ç�Ø±Ê>È:ÅdÙ|Í:Ë'Ñ�ÌxÍ¶ÛdØ'Î × ÐEÆ
Ñ	È`Ê>Æ�É¸Æ�ÎEÏdË'ÇdÊ�ÖÌxÛ�ÍPÆ�ÎqËëÎEÐqÆ�ÌxÎ�ÊbÎqÐEË�ÅdÙ�Ñ	Ë�ÐEÐqÆ�Í`Ì�ÎqÈPË�ÅêÆ � Æ�Ñ	ÎqÊ�Õ \ ÏdÈ:Ê�Ñ�Ì¦ÅÛCÆvÇdË¦ÅdÆ�Ö^ÒïË¦ÐjÈPÅ±ÊbÎ�ÌxÅ�Ñ�Æ¦Ö�Ø�ÊEÈPÅ�Ù)Æ�É�ÛCÆ�ÇdÇ'Æ
Ç � ÒïÐqÌ¦Ù¦ÉÂÆ�ÅGÎTÌxÛ �È:ÅdÈsÎqÈPËÂÊ × Æ
ÑLÎEÐqË�ÊqÑ	Ë ×�� ÉÂÆ	ÎqÏdË'ÇdÊ]ßsá �	â Ö�ÎqÏ�Ì�Î�ÌxÍ:ÍPË � ÎqË�Î�Ì ü ÆÌ¦Ç � Ì¦ÅGÎqÌxÙ�Æ�ËxÒ<ÎqÏdÆ � Ø±ÌxÅGÎEØdÉÝÑ�ÏdÆ�ÉÂÈ:Ñ�ÌxÍCÉ�ØdÍPÎEÈ � ÐqÆ	ÒïÆ�ÐEÆ�Å�Ñ	ÆÑ	Ë�ÐEÐqÆ�Í`Ì�ÎqÆ�ÇÁÑ	Ë'Ç'Æ�Ê�Õ � Å±Ç'Æ�Æ
Ç<Ö � ÆÜØ�ÊEÆ�ÇéÈ:ÅéÎEÏdÆ × ÐEÆ
Ê>Æ�Å�Î� Ë¦Ð ü ÎqÏdÆ � È � Æ�ÐEÆ�Å�Ñ	Æ �Ð� Æ�ÇdÈ:Ñ�Ì�ÎEÆ
Ç ? Ë�Å J Ù¦Ø�ÐqÌxÎEÈ:Ë¦Å � ÅGÎEÆ�Ð �Ì¦Ñ	ÎEÈ:Ë¦ÅëÉÂÆ	ÎqÏdË'ÇÞß�à�á
á â ÎEÏ�ÌxÎnÈ`ÊnÌ¦ÛdÍPÆ�ÎEË°ÎEÐqÆ�Ì�Î × ÐEË × Æ�ÐEÍ �ò � ÈsÎqÏdÈ:Å�Ì J ÅdÈsÎqÆ]Ê � ÊbÎqÆ�É/ò þ È � ÎqÏdÆ]Ë × Æ�Å � Ê>Ï�Æ�Í:ÍCÑ�Ï�Ì¦Ð �Ì¦Ñ	ÎEÆ�Ð)Ë¦Ò.ÎEÏ�Æ¸ÉlÌ¦Ù¦ÅdÆ�ÎEÈ`Ñ ? Ï�Ë¦Í:Æ�Ë¦ÐqÛdÈPÎqÌxÍ`Ê�Ö þ È:È � ÎEÏ�ÆÂÊ>ÎEÐqË¦Å�ÙÆ�Í:Æ�Ñ	ÎEÐqË¦ÅdÈ`Ñ�Ñ�Ë¦ÐqÐEÆ�Í:ÌxÎEÈ:Ë¦ÅÜË¦Ò3ÎEÏdÆ
Ê>Æ¸Ë¦ÐqÛdÈPÎqÌ¦Í:Ê�Ö þ ÈPÈ:È � Ì�Ê � Æ�ÍPÍÌ¦ÊÜÎEÏdÆéÊEÑ�ÐEÆ�Æ�ÅdÈ:ÅdÙ�Æ � Æ�Ñ	ÎqÊ�Õ \ ÏdÆ�Æ � Æ�Ñ	ÎqÊ°ËxÒÂÎEÏdÆÁÐEÆ
ÊbÎËxÒ.ÎEÏdÆÂÑ	Ð � ÊbÎ�ÌxÍgË�Å#ÎqÏdÆ¸ÊEÆ�Í:Æ�Ñ	ÎEÆ
Ç�ÒïÐqÌ¦Ù¦ÉÂÆ�ÅGÎoÌxÐqÆ�ÎEÐqÆ�ÌxÎEÆ
ÇÎEÏ�ÐEË�ØdÙ¦Ï�ÌxÅ�Ì ×d× ÐEË × ÐEÈ`Ì�ÎqÆ)Û±Ì�ÎEÏ�ËxÒTÑ�Ï�Ì¦ÐEÙ�Æ�Ê þ � Ì�Ç'Æ�Í:ØdÅdÙ× ËxÎEÆ�ÅGÎEÈ`ÌxÍ � ÌxÅ±Ç�ÎEË¦ÎqÌxÍ8È:Ë¦Å × ÊEÆ�Ø±Ç'Ë �Y× Ë¦ÎEÆ�Å�ÎqÈ:Ì¦Í:Ê�ß � à â þ Æ	Ú �Ñ	Í:Ø�ÊEÈPË�Å|Æ � Æ�Ñ	Î � Õ�I�Ø�Ñ�Ï�Ì ×d× ÐqË�Ì�Ñ�ÏdÆ�ÊTÏ±Ì � Æ�ÛCÆ�Æ�Å�ÊEØ�Ñ�Ñ�Æ�ÊqÊ �ÒïØdÍ:Í � Ø�ÊEÆ�Ç-ÎEË�ÊbÎqØ�Ç � Ê � Ê>ÎEÆ�ÉlÊ�ÊEØ�Ñ�Ï�Ì�Ê�ÎEÏdÆëÏ�ÈPÙ�Ï�ø �Ñ	Ë ×d× Æ�Ð|Ë^Ú'È`Ç'Æ�ÊÜß�à /�â Ë¦ÐlÎqÏdÆÜÒMÌxÉÂË�Ø�Ê �A�å� _ % ú è � Ñ	Ë¦É �× Ë¦ØdÅ�Ç�ß�à í�â Õ
\ ÏdÆ � Ø�Ì¦Å�ÎqØdÉùÒïÐ�ÌxÙ�ÉÂÆ�ÅGÎqÊ¥Ì¦ÐEÆlÇ'Æ J ÅdÆ�ÇÓÊEË�ÎEÏ�ÌxÎ¥ÎEËÈ:Å�Ñ	Í:Ø�Ç'Æ þ È � ÎqÏdÆ�ÉlÌxÙ�ÅdÆ	ÎqÈ:Ñ�Ñ�Æ�ÅGÎEÆ�ÐqÊ�Ö þ È:È � ÎEÏdÆ�ÛdÐqÈ`Ç'Ù �È:ÅdÙ�Ë^Ú � Ù�Æ�Å�Ê�ÉÂÆ
Ç'È:ÌxÎEÈ:ÅdÙ¨ÎEÏ�Æ�ÈPÅGÎqÆ�Ð�Ì¦ÑLÎqÈPË�Å�Ê�ÖoÌ¦Å�Ç þ È:ÈPÈ �ÎEÏ�Æ J ÐqÊ>Î�Ñ	Ë�Ë¦Ð�Ç'È:Å�Ì�ÎqÈPË�ÅÔÊEÏdÆ�Í:ÍTËxÒºÎEÏ�Æ × ÐEÆ
Ñ	Æ�ÇdÈPÅdÙÜÌxÎEË¦ÉlÊ� ÏdÈ`Ñ�Ï-È`Ê�ÐEÆ
Ê × Ë¦Å�ÊEÈ:ÛdÍPÆ°ÒïË¦Ð�ÎEÏ�Æ�Æ
ÊEÊEÆ�ÅGÎqÈ:Ì¦Í × Ì¦Ð>Î�ËxÒ�ÎEÏdÆÊqÑ	ÐqÆ�Æ�Å�ÈPÅdÙêÆ � Æ�ÑLÎ�Ê°ßPá �Lâ Õ ï È:ÐqÊ>Î�Å�Æ�È:Ù¦Ï�Û±Ë�Ð�È:ÅGÎEÆ�Ð�Ì¦Ñ	ÎEÈ:Ë¦Å�ÊÌxÐqÆÔÎEÏ�Ø�Ê#Ç'Æ�ÎEÆ�ÐEÉÂÈ:ÅdÆ�Ç�Ø�ÊEÈPÅ�Ù æ<ç ú è  ÒïÐ�ÌxÙ�É¸Æ�ÅGÎqÊ þ ÊEÆ�ÆJ Ù�ØdÐEÆ ��� Õ E � Ì � Ö � ÏdÈPÍ:Æ�ÊEÆ�Ñ	Ë�Å�Ç � ÅdÆ�È:Ù¦Ï�ÛCË¦ÐvË¦Å�Æ�ÊvÌxÐqÆ¥Ñ	Ë¦É �× Ø'ÎqÆ�Ç�Ø�ÊEÈPÅdÙ æVç � è � ÒïÐ�ÌxÙ�ÉÂÆ�ÅGÎqÊ þ ÊEÆ�Æ J Ù¦Ø�ÐEÆ �}� Õ E � Û � Õ\ ÏdÆÜÇ'È � Æ�ÐEÆ�ÅGÎ × ÌxÐ�ÌxÉÂÆ	ÎqÆ�Ð�Ê�Ë¦Ò+ÎEÏ�Æ è 'Ã� CY% ÉÂË�ÇdÆ�Í� Ì¦ÉÂÈPÍPÎEË�ÅdÈ:Ì¦Å�ÌxÐqÆ�Æ�ÚGÎqÐqÌ�ÑLÎqÆ�Ç¸ÒïÐqË¦É´ÎEÏdÆ]ÌxÛ|È:ÅdÈPÎEÈ:ËnÑ�ÌxÍ`Ñ	Ø �Í`Ì�ÎEÈ:Ë¦Å±Ê1ÊEË¥ÎEÏ±Ì�ÎºÎEË�ÐqÆ × ÐEË'Ç'Ø�Ñ�Æ�ÛCËxÎEÏ�ÎEÏdÆ]Ñ	Ë�É × Ø'ÎEÆ
Ç|Æ	Ú �Ñ	ÈPÎqÌxÎEÈ:Ë¦Å¸Æ�ÅdÆ�ÐEÙ�ÈPÆ
ÊjÌxÅ�Ç�ÎEÏdÆ�Ì�ÊEÊEË'Ñ	È`Ì�ÎqÆ�Ç � Ì � Æ � ÒïØ�Å�ÑLÎqÈPË�Å�Ê�Ö× ÐqË � Æ
ÑLÎEÆ
Ç¥Ë¦ÅGÎqË�ÎEÏdÆºÉlÌxÙ�ÅdÆ	ÎqÈ:Ñ.Ë¦ÐqÛdÈsÎ�ÌxÍ`Ê�Õ ©�© Æ	ÚdÑ�Ï�ÌxÅ�Ù¦Æ¦Ö

� 
 Ö+È`Ê�ÇdÈPÐqÆ�Ñ	ÎEÍ � Ù�È � Æ�ÅÞÛ � ÎEÏ�Æ�ÊEÈPÅ�Ù¦Í:Æ	Î � ÎEÐqÈ × ÍPÆ�Î�Æ�Ú'Ñ�ÈsÎ�Ì �ÎEÈ:Ë¦ÅëÆ�ÅdÆ�ÐqÙ �£� ÏdÆ�Å�Î � ËÜÉlÌxÙ�ÅdÆ	ÎqÈ:Ñ|Æ�Í:Æ�ÑLÎqÐEË�Å�Ê�Ì¦ÐEÆ|Ñ�Ë¦Å �ÊEÈ:Ç'Æ�ÐEÆ
Ç-È:Å*ÎEÏ�Æ�Ê>ÉlÌxÍ:Í¥ÒïÐ�ÌxÙ�É¸Æ�ÅGÎ�Õ ©�© Ï�Ë ×d× È:ÅdÙ±Ö è 
 ÖÌxÅ±Ç¥ÉlÌxÙ¦Å�Æ	ÎEÈ`Ñ1Ë¦ÐqÛdÈsÎ�ÌxÍ�Æ�ÅdÆ�ÐEÙ � ÇdÈ � Æ�ÐqÆ�Å�Ñ�Æ�Ê¶Û±Æ�Î � Æ�Æ�Å¸Ì¦Ç �� Ì¦Ñ�Æ�ÅGÎ#Ê>ÈPÎEÆ
Ê�Ö �*� Ö]Ì¦ÐEÆ�Æ	Ú�ÎqÐqÌ�ÑLÎEÆ
Ç�ÒïÐqË¦ÉúÎqÏdÆ J Ð�ÊbÎ�Î � ËÇ'Ë�ØdÛdÍ:Æ	Î)Ê>ÎqÌxÎEÆ�Ê+ËxÒjÎEÏ�ÆnÊqÌxÉÂÆ¥ÒïÐ�ÌxÙ¦ÉÂÆ�Å�Î � ÈPÎEÏ°Ë¦ÅdÆ�Æ�ÍPÆ
Ñ �ÎEÐqË¦ÅÓÍ:Æ�ÊqÊ�Õ ©�©u© Æ�Ú'Ñ�Ï±ÌxÅdÙ�Æ¸È:ÅGÎEÆ�ÐqÌ�ÑLÎEÈ:Ë¦Å±Ê�Ö � ú ÖjÌxÐqÆlÆ	Ú �ÎEÐ�Ì¦Ñ	ÎEÆ
Ç�ÒïÐEË�ÉùÎEÏ�Æ�Ç'Ë�ØdÛdÍ:Æ	Î ��� Ø�ÌxÐEÎEÆ�Î�Æ	ÚdÑ	ÈPÎqÌxÎEÈ:Ë¦Å�Ê�Æ�ÅdÆ�Ð �Ù¦È:Æ�Ê�Ë¦Ò�ÎEÏ�ÆÁÎqÏdÐqÆ�Æ � Ñ	Æ�ÅGÎEÆ�Ð�ÊÔÒïÐqÌ¦Ù¦ÉÂÆ�ÅGÎ�Ê � ÈPÎEÏ � ÉÂÌ¦Ù �
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Å�Æ	ÎEÈ`ÑÜÆ�ÍPÆ
ÑLÎEÐqË¦Å±Ê�Õ ©�©�© ÏdË ×d× ÈPÅdÙ�Ì¦Å�Ç J Ð�ÊbÎ|Å�Æ�È:Ù¦Ï�Û±Ë�ÐÛ�È � Æ�Í:Æ�Ñ	ÎEÐqË¦ÅdÈ`Ñ ? Ë�ØdÍ:Ë¦É�ÛÔÐEÆ × ØdÍ`Ê>È:Ë¦Å�ÌxÐqÆnË�Û'ÎqÌ¦ÈPÅ�Æ�ÇÜÒïÐqË¦ÉÎqÏdÆ � ÊEÈPÅ�Ù¦Í:Æ	ÎqÊ+ÌxÅ�Ç � ÎqÐEÈ × Í:Æ	ÎqÊ�ËxÒ3ÊEÌ¦ÉÂÆoÒïÐqÌ¦Ù¦ÉÂÆ�ÅGÎ � ÈsÎqÏË�ÅdÆ�ÉlÌ¦Ù¦ÅdÆ�ÎEÈ`ÑlÆ�Í:Æ�Ñ	ÎEÐqË¦ÅëÍ:Æ�ÊqÊ�Õ $ Æ	ÎnØ±Ê × Ë¦È:Å�Î¸Ë¦Ø'ÎnÎEÏ�ÌxÎÎqÏdÆ � Ñ�Æ�ÅGÎEÆ�ÐqÊ3Ñ�ÌxÍ`Ñ	ØdÍ`Ì�ÎqÈPË�Å�ÊTÌxÍ`ÊEË � È:Æ�Í`ÇnÎEÏdÆ ©�© È:ÅGÎEÆ�Ð�Ì¦Ñ �ÎqÈPË�Å�Ê�Õ \ ÏdÆlÑ	Ë�É × ÌxÐqÈ:ÊEË¦ÅÔÛ±Æ�Î � Æ�Æ�Å�ÎEÏdÆlÆ � ÌxÍ:Ø�Ì�ÎqÈPË�Å�ÊoËxÒÎqÏdÆ J Ð�ÊbÎ � Å�Æ�È:Ù¦Ï�Û±Ë�Ð¶È:ÅGÎEÆ�Ù¦Ð�ÌxÍ`ÊgË�Û'ÎqÌ¦ÈPÅdÆ
Ç�ÒïÐqË¦É*ÎqÏdÆ � Ñ	Æ�Å �ÎqÆ�Ð�Ê�ÌxÅ�Ç � Ñ�Æ�ÅGÎEÆ�ÐqÊ1ÒïÐ�ÌxÙ�É¸Æ�ÅGÎqÊºÌxÍ:ÍPË � ÊºØ�Ê1ÎEË � Æ�ÐqÈsÒ � ÎEÏ�ÆÐqÆ�Í:Æ � Ì¦Å�Ñ	ÆvËxÒ±ÎEÏdÆ�Ñ�ÏdËGÊ>Æ�Å�ÉÂË'Ç'Æ�ÍdÌ¦Å�Ç�ÎEÏdÆvÒïÐ�ÌxÙ�É¸Æ�ÅGÎjÊEÈ � ÆÇdÆ × Æ�Å�Ç'Æ�Å�Ñ	Æ�ËxÒ�Ë�ØdÐ�Ñ�ÌxÍ`Ñ	ØdÍ`Ì�ÎqÈPË�Å�Ê�ÕóI�Ë�É¸Æ�Ç'Æ � È`Ì�ÎqÈPË�Å�ÊÑ�ÌxÅ#Ï�Ë � Æ � Æ�Ð+Ë�Ñ�Ñ	ØdÐ]Ê>È:Å�Ñ�Æ�ÒïË¦Ð)ÎEÏ�Æ�ÎEÏ�ÐEÆ�ÆnÑ	Æ�ÅGÎEÆ�Ð�Ê�ÒïÐ�ÌxÙ �ÉÂÆ�Å�Î�Ê�ÖxÎEÏdÆ�Ñ�Ì¦Í:Ñ�ØdÍ`Ì�ÎEÈ:Ë¦Å±Ê � ÏdÆ�ÐEÆ1ÎEË�Ë]Í:Ì¦ÐEÙ�Æ1Ì¦Å�Ç � Æ1Ï±Ì � ÆÛCÆ�Æ�ÅÜÒïË¦Ð�Ñ	Æ
Ç�ÎEË|ÐqÆ�Ê>ÎEÐ�ÌxÈ:Å�ÎEÏdÆ¸Ê>Æ�Î+ËxÒjÎEÐqÆ�ÌxÎEÆ
ÇÜÊEÑ�ÐEÆ�Æ�ÅdÈ:ÅdÙÆ�ÚdÑ	ÈPÎqÌ�ÎqÈPË�Å�Ê�Û � Ç'Æ�Í:Æ	ÎqÈPÅdÙ|ÎEÏdÆ�ÉÂËGÊbÎ+Æ�ÅdÆ�ÐqÙ¦Æ�ÎEÈ`ÑoË¦ÅdÆ
Ê�Õ � Å
× ÐqÌ�ÑLÎEÈ`Ñ	Æ�Ö � Æ�Ï�Ì � Æ�Æ	ÚdÑ	Í:Ø�Ç'Æ
Ç¸ÒïÐEË�ÉôÎEÏ�Æ+Ñ�Ì¦Í:Ñ�ØdÍ:ÌxÎEÈ:Ë¦Å�Ê.ÌxÍ:ÍÆ�ÚdÑ	ÈPÎqÌ�ÎqÈPË�Å�Ê1Ù¦Ë¦È:ÅdÙoÒïÐqË¦É´ÎEÏ�Æ)Ç'Æ�Æ × Æ�Ê>Î1Ë'Ñ�Ñ�Ø × È:Æ�Ç|ÌxÎEË¦ÉÂÈ`ÑË�ÐEÛ�ÈsÎ�ÌxÍ`Ê þ �°n ' º8º?ë m � Ì¦Å�ÇëÎqË � Ì¦ÐqÇ�ÎqÏdÆ�ÉÂË�Ê>Î¸Æ�ÅdÆ�Ð �Ù�Æ	ÎqÈ:ÑoØdÅ�Ë�Ñ�Ñ	Ø × ÈPÆ
Ç�Ë�ÐEÛdÈPÎqÌ¦Í:Ê þ �n�²º�º?ë m � Õ

L!ÈÊÉ�Ë�Ì�Í·ÏÎÏ4Ð�_^û
ÑCÒ�àÂüxÜTØ{Í	æ·Ò�Ô�È�Ü�Ì�Í�ÞxÌÎÍ	Ó�Í	Õ{ÔJÒ�Ô�È;Ú�ÕóÚiã·ÔåØ{ÍCÜ�Ú�æ@kÞxË�Ô�Íza�ã	ÌÎÒ4É�æ�Í	Õ{Ô�Ó�Ð�Ò	à�Ô��!ÚÀÜTÍ	Õ�Ô�Í	Ì	Ó�ÙiàCÔåØ�Ì�Í�ÍCÜTÍ	Õ{Ô�Í	ÌTÓ�Ð�{�Ø{ÍÉ�ÌÎÒ��GÜ�ÈZÌÎÜ4âÊÍ	ÓuÌ�Í�ÞxÌÎÍ	Ó�Í	Õ{Ô?Ú4á��OÉ�Í	Õ�Ò�ÔJÚ�æ¡Ó�ç7�vØ�È�âÊÍuÔåØ�ÍqÙ4â×Ò*ÜT ¡Ü�ÈZÌ�kÜ4âÊÍ	ÓsÌ�Í�ÞxÌÎÍ	Ó�Í	Õ{Ô%ÔåØ{Í�Ü�Ú	Þ*Þ�Í	Ì¡Ò�ÔJÚ�æ¡Ó�Ð
Î ÍPÆ
Ì¦Ê>Î � Ê � Ø�Ì¦ÐEÆ J Î�ÉÂÆ	ÎqÏdË'ÇÓÈ:Ê J Å�Ì¦ÍPÍ � Ø�ÊEÆ�Ç�È:ÅëË¦Ð �ÇdÆ�Ð3ÎqË�Æ	Ú�ÎqÐqÌ�ÑLÎTÎEÏ�Æ+Æ � Æ�Ñ	ÎEÈ � Æ × ÌxÐ�ÌxÉÂÆ	ÎqÆ�Ð�Ê8ÒïÐEË�ÉäÎqÏdÆ+ÌxÛ �È:ÅdÈPÎEÈ:Ë|Ñ�Ì¦Í:Ñ�ØdÍ:ÌxÎEÈ:Ë¦Å�Ê�Õ
? Ì¦Í:Ñ�ØdÍ`Ì�ÎEÈ:Ë¦Å±Ê#ß�à�á /�â�� Æ�ÐqÆ°Ç'Ë�ÅdÆ�Ë¦Å �8� Æ � ØdÈ � ÌxÍ:Æ�ÅGÎÒïÐ�ÌxÙ�ÉÂÆ�ÅGÎqÊ)ÍPË'Ñ�Ì�ÎEÆ
Ç#Ì�Î ��� ÊEØ�Ñ�Ñ	Æ�ÊqÊEÈ � Æ × ËGÊ>ÈPÎEÈ:Ë¦Å±Ê+È:ÅÜÎEÏ�ÆÑ�Ï±ÌxÈ:Å¨ÇdÈPÐqÆ�Ñ	ÎEÈ:Ë¦Å²Õ \ Ï�Æ�ÊEÆ ��� ÒïÐqÌ¦Ù¦ÉÂÆ�ÅGÎ�ÊÂÙ¦È � ÆÜÌ � ØdÈsÎqÆÙ�Ë�Ë�Ç#ÐEÆ × ÐEÆ
Ê>Æ�ÅGÎqÌ�ÎqÈPË�ÅÜËxÒTÎqÏdÆ¸ÇdÈ � Æ�ÐqÆ�ÅGÎ¥Ç'È:Ê>ÎEË�Ð>ÎqÈPË�Å�Ê�Ë'Ñ �Ñ�ØdÐqÐEÈ:ÅdÙ#Ë�ÅÓÎEÏdÆ�Ñ�Ï�ÌxÈ:ÅëÊ>ØdÛ±Ê � Ê>ÎEÆ�É�Õ � Å�Ë�ÐqÇdÆ�Ð¥ÎqËÜÒïØdÍ:Í �ÐqÆ × ÐEÆ
Ê>Æ�Å�Î�ÎqÏdÆ � Ï�Ë¦Í:Æ�Ñ�Ï�ÌxÈ:ÅÜÊ>Ø�Û�Ê � Ê>ÎEÆ�É�Ö±ÎEÏ�Æ�ÊEÆ ��� ÊEÆ	Î�ÊË¦Ò�ÐEÆ
Ê>ØdÍPÎqÊ � Æ�ÐqÆlÆ	Ú�ÎqÐqÌ × Ë�Í:ÌxÎEÆ�Ç²Ö²Ø�ÊEÈPÅdÙ ï Ë¦ØdÐqÈ:Æ�Ð � Ê¥ÊEÆ�ÐqÈPÆ
ÊÌ¦Å�ÌxÍ � Ê>È`Ê�Ö^Ì�Ê¶Ì�ÒïØdÅ�Ñ	ÎEÈ:Ë¦Å�Ë¦ÒdÎEÏ�ÆºÑ�Ð � Ê>ÎqÌxÍ:Í:Ë¦Ù¦Ð�Ì × ÏdÈ:Ñ8ÒïË�ØdÐEÎEÏÑ�Ë�Ë¦Ð�Ç'ÈPÅ±Ì�ÎEÆ ð Ö�Ì�ÊEÊEË'Ñ	È`Ì�ÎqÆ�Ç � ÈsÎqÏ�ÎqÏdÆêÊ � ÊbÎqÆ�ÉóÈ:Å�Ñ	Ë�É �ÉÂÆ�Å�Ê>Ø�ÐqÌxÎEÆoÉÂË�ÇdØdÍ:ÌxÎEÈ:Ë¦Å�Ê�Õ
$ Æ	ÎjØ�Ê8ÅdËxÎqÈ:Ñ�Æ3ÎqÏ�Ì�ÎjÈPÅÂÌ+Ñ�Ë¦É × Í:Æ	ÎqÆºÑ�Ð � Ê>ÎqÌxÍ:Í:Ë¦Ù¦Ð�Ì × ÏdÈ:ÑÇdÆ�ÊqÑ	ÐqÈ × ÎqÈPË�Ålß à , à â ÖxÆ�Ì�Ñ�Ï�Ñ�Ï�ÌxÈ:Å�Ì�ÎqË¦É × ËGÊEÊEÆ�ÊqÊEÆ�Ê²ÌvÒïË�ØdÐEÎEÏ

ÒïÐ�Ì¦Ñ	ÎEÈ:Ë¦Å�Ì¦Í²Ñ	Ë�Ë¦Ð�Ç'È:Å�Ì�ÎqÆ ð�ý9�þð! ý7§ ðÿ ���^ýh¤��m÷h¤O© Ö � ÏdÆ�ÐEÆ ð! ýÈ`ÊvÎqÏdÆ¥Ì�ÎEË�É × Ë�ÊEÈsÎqÈPË�Å²Ö ¤�� Ì¦Å�Ç ¤O© ÎqÏdÆ¥ØdÅdÈPÎ+Ñ	Æ�ÍPÍ × ÌxÐ�ÌxÉ �Æ�ÎEÆ�ÐqÊ1ËxÒ<ÎqÏdÆ]Ñ�Ï±ÌxÈ:Å�ÌxÅ�Ç|Í:Ì�ÇdÇ'Æ�ÐºÊ>Ø�Û�Ê � Ê>ÎEÆ�É´È:Å|ÎqÏdÆ ð¤ Ç'È �ÐqÆ�Ñ	ÎEÈ:Ë¦Å²Ö ðÿ �/ð¤Op � ¤��m÷&¤O© È:ÊTÎEÏdÆ�Ñ�Ï�Ì¦ÈPÅ¸ÉÂË'Ç'ØdÍ`Ì�ÎEÈ:Ë¦Å � Æ�ÑLÎqË¦Ð
Ö

�^ý È`Ê�ÎqÏdÆ�ÒïÐ�Ì¦Ñ	ÎEÈ:Ë¦Å�Ì¦Í¶Ñ	Ë�Ë�ÐqÇ'È:Å�ÌxÎEÆ¥ËxÒTÎqÏdÆnÌxÎEË�É È:ÅÜÎqÏdÆ ð¤Ç'È:ÐEÆ
ÑLÎEÈ:Ë¦ÅgÕ � Å¥ÎqÏdÆ.ÉÂË'Ç'Æ�Í � Ì¦ÉÂÈPÍPÎEË�ÅdÈ:Ì¦Å�Ø�ÊEÆ�Ç¥È:Å × ÐqÆ�ÊEÆ�ÅGÎ� Ë�Ð ü Ö ð Ñ	Ë¦ÐqÐqÆ�Ê × Ë�Å�ÇdÊjÎqË�ÎEÏ�Æ�ÒïË¦Ø�Ð>ÎqÏ�Ñ	Ë�Ë¦Ð�Ç'È:Å�Ì�ÎqÆ�ËxÒ<ÎqÏdÆÑ�Ï�ÌxÈ:ÅÂØdÅdÈPÎ � Ñ	Æ�ÍPÍCÑ	Ë ×�× Æ�Ð.Ì�ÎqË¦É�Õ � Î.È:Ê1Ç'Æ J ÅdÆ�ÇÂÆ�Ú'Ñ�Æ × Î.ÒïË¦ÐÌÂÑ	Ë¦Å±ÊbÎ�ÌxÅGÎ�Õ

ö X:Ã ,�À ¿�'�Ç�À�ÄÌÂªÉ[ÂªÇ � Ê�&v+�Ä�� è '°� C¹% Ë�ÄÃÉªÇ�Æ

� Å�ÎEÏdÆ�Ñ�Ï�Ì¦ÈPÅÜÊEØdÛ�Ê � ÊbÎqÆ�ÉþÎqÏdÆ�Ê × È:Å�Ê�ÌxÐqÆ¥Ê>Ø ×d× Ë�Ð>ÎqÆ�ÇÛ � ÎEÏ�Æ j ù å�� Ë¦ÐqÛdÈPÎqÌ¦Í:ÊTË¦ÒVÎEÏdÆ+Ñ�Ë ×d× Æ�ÐºÌ�ÎqË¦ÉlÊ þ ÎqÏdÆ Z ÌxÅ�Ç� Ì�Ú'Æ�Ê8ÛCÆ�È:ÅdÙ]ÎqÌ ü Æ�ÅnÐEÆ
Ê × Æ�Ñ	ÎEÈ � Æ�Í �¥× Ì¦ÐqÌ¦ÍPÍ:Æ�Í�ÎEË]ÎEÏ�Æ ð_ ÌxÅ�Çð¤ Ñ�Ð � Ê>ÎqÌxÍ:Í:Ë¦Ù¦Ð�Ì × ÏdÈ:Ñ]ÎqÐqÌ¦Å�ÊEÍ:ÌxÎEÈ:Ë¦Å � Æ�ÑLÎqË¦Ð�Ê � Õ \ ÏdÆ¸É¸Ë'Ç'Æ�Í� Ì¦É¸È:ÍPÎEË¦Å�È:Ì¦ÅÜÈ:Ê+ÎEÏ�Ø�Ê)Ê>Ø ×�× Ë�Ð>ÎqÆ�ÇÜÛ � ÎEÏdÆ
Ê>Æ¸Ñ	Ë ×�× Æ�Ð+Ë¦Ð �ÛdÈPÎqÌxÍ`ÊlÌxÅ±ÇêÎ�Ì ü Æ�Å�Ì¦ÊlÌÓÊEÆ�Ñ	Ë�Å�ÇéÅdÆ�È:Ù¦Ï�ÛCË¦Ð è '�� Co%ÉÂË�ÇdÆ�ÍJÕ � Å±Ç'Æ�Æ
Ç<Ö�ÎEÏdÆ¥Ê>ÎEÐqË¦ÅdÙ�Í � Ñ�Ë¦ÐqÐEÆ�Í:ÌxÎEÆ
Ç|Ñ�Ï�ÌxÐ�Ì¦Ñ	ÎEÆ�Ð.ËxÒÎEÏdÆ j ù Ë�ÐEÛdÈPÎqÌ¦Í:Ê+Æ	ÚdÑ	Í:Ø�Ç'ÆnÎEÏ�Æ × Ë�ÊqÊ>È:ÛdÈ:ÍPÈPÎ � ÒïË¦Ð)ÎEÏ�Æ j ù å��Ë¦ÐqÛdÈPÎqÌxÍ`Ê]ÎEËÜÛCÆ|Ç'Ë�ØdÛdÍ �8� Ë'Ñ�Ñ�Ø × È:Æ�ÇÓÌxÅ�Ç°ÎEÏ�Ø�ÊnÊ>Ø�Ù¦Ù¦Æ
ÊbÎ¥Ì
è '#� C�% ÉÂË�ÇdÆ�ÍJÕ Î ÎºÎqÏdÆ¥ÊEÌ¦ÉÂÆ+ÎqÈPÉÂÆ¦ÖdÎEÏdÆoÅdÆ
ÌxÐqÍ ��±8º�zæVç ì è ì æ<ç ÌxÅdÙ�ÍPÆÂÈ`Ê¥ÐEÆ
Ê × Ë¦Å±Ê>È:ÛdÍ:ÆnÒïË�Ð�ÌÜÊbÎqÐEË�ÅdÙ�ÏdÈ:Å�Ç'Æ�Ð �ÈPÅ�Ù°ËxÒ�ÎqÏdÆ�Ê>Ø × Æ�Ð � Æ	ÚdÑ�Ï�ÌxÅ�Ù¦ÆlÉÂÆ�Ñ�Ï�Ì¦ÅdÈ`Ê>É ÌxÅ±ÇëÎEÏ�Ø�ÊnËxÒ� Æ
Ì ü J ÐqÊ>ÎnÅ�Æ�È:Ù¦Ï�Û±Ë�Ð�È:ÅGÎEÆ�Ð�Ì¦Ñ	ÎEÈ:Ë¦Å�Ê�Õ I�Æ
Ñ	Ë¦Å±ÇÓÅdÆ�È:Ù¦Ï�ÛCË¦ÐÈPÅGÎqÆ�Ð�Ì¦ÑLÎqÈPË�Å�Ê.Ì¦ÐEÆ+ÎEÏ�Ø�ÊºÑ	Ë�É × Æ	ÎqÈsÎqÈ � Æ � ÈPÎEÏ�ÎEÏdÆ ©�© Ë¦Å�Æ�ÊÌxÅ�Ç�É�Ø±ÊbÎ�ÛCÆoÎqÌ ü Æ�Å�Æ	Ú × Í:È`Ñ	ÈPÎEÍ � ÈPÅGÎqË|Ì¦Ñ�Ñ�Ë¦ØdÅGÎ
Õ
� &9ÇEª%&A �ÂªÊÖ,4« � À8Ç�' � ÂªÊ ÆÈÇ8Í*'
\ ÏdÆ J Ð�ÊbÎ � ØdÆ
ÊbÎqÈPË�Å � Æ � Ë�ØdÍ:ÇéÍ:È ü Æ�ÎEË�Ì¦Ç�Ç'ÐEÆ
ÊEÊ¸È`ÊÎEÏdÆ¥Å±Ì�ÎEØ�ÐEÆoËxÒ¶ÎEÏdÆ¥Ë�ÐEÛ�ÈsÎ�ÌxÍ`ÊºÊEØ ×d× Ë¦ÐEÎEÈ:ÅdÙ¸ÎEÏ�Æ¥ÏdË¦Í:Æ�Ê�Õ � Å �Ç'Æ�Æ
Ç<ÖGÈsÎvÏ�Ì¦Ê.Û±Æ�Æ�Å�ÊEØdÙ�Ù¦Æ�Ê>ÎEÆ
Ç�ßsá ���	â ÎEÏ±Ì�ÎºÎEÏdÆ)ÏdË¦Í:Æ�Ê1ÌxÅ�ÇÎEÏdÆ�Ê × ÈPÅ±ÊnÑ�Ë¦ØdÍ`Ç�ÛCÆ�ÊEØ ×d× Ë¦ÐEÎEÆ
ÇëÛ � Ç'È � Æ�ÐEÆ�Å�Î¸Ë¦ÐqÛdÈPÎqÌxÍ`ÊÌxÅ�Ç�ÒïË�ÐEÉ - Ï�Ì¦ÅdÙ � � È`Ñ	Æ�ÊEÈ:ÅdÙ¦Í:Æ	Î�Ê�ß �	â Õ¡[)ÅÜÎqÏdÆ�ØdÅ±Ç'Ë × Æ�ÇÑ	Ë�É × Ë¦Ø�Å�Ç þ Z¾�eº � � Æ¥Ï�Ì � ÆoÛ±Æ�Æ�Å#ÌxÛ�ÍPÆoÎqË|Ñ�ÏdÆ�Ñ ü ÎEÏdÈ`ÊÏ �G× ËxÎqÏdÆ�ÊEÈ`Ê#ÌxÅ�Ç*ÊEÏdË � ÎEÏ�ÌxÎ � ÏdÈ:ÍPÆÓÎqÏdÆêÊ × ÈPÅ±Ê � ÏdÆ�ÐEÆÆ�ÊqÊ>Æ�ÅGÎEÈ`ÌxÍ:Í � Ê>Ø ×d× Ë�Ð>ÎqÆ�ÇêÛ � ÎqÏdÆ�Ñ�Ë ×d× Æ�Ð j ù å�� Ë�ÐEÛdÈPÎqÌ¦Í:Ê�ÖÎEÏdÆnÏdË¦Í:Æ�Ê � ÏdÆ�ÐqÆ�Æ
ÊEÊEÆ�ÅGÎEÈ`ÌxÍ:Í � ÊEØ ×d× Ë¦ÐEÎEÆ
Ç�Û � Ì|Ñ�Ë ×d× Æ�Ð �Ñ	Æ�Å�ÎqÆ�ÐqÆ�Ç�Ë^Ú � Ù�Æ�Å(¸ ÿ Ë¦ÐqÛdÈPÎqÌ¦Í � ÈPÎEÏnÎEÏ�ÆvÊqÌxÉÂÆºÍPË'Ñ�ÌxÍ'Ê � É �ÉÂÆ	ÎEÐ � ß�à�àxá â Õ
� Å¥ÎEÏdÆ × ÐEÆ
Ê>Æ�ÅGÎ¶Ñ	Ë�É × Ë¦Ø�Å�Ç � Æ × Æ�Ð>ÒïË�ÐEÉÂÆ�Ç]ÎqÏdÆ1ÊqÌxÉÂÆÌxÅ�Ì¦Í � ÊEÈ:Ê8ÒïË�Ð.ÌxÍ:Í'ÎqÏdÆ+Ñ	Ë�É × Ø'ÎEÆ
Ç¸Î � Ë � Ñ�Æ�ÅGÎEÆ�ÐqÊ¶ÒïÐ�ÌxÙ�É¸Æ�ÅGÎqÊÌxÅ�Ç#ÎEÏdÆÂÐqÆ�ÊEØdÍPÎqÊoÌ ×d× Æ�Ì¦Ð+ÎqË�ÛCÆ � Æ�Ð � ÊEÈPÉÂÈ:Í:Ì¦Ð�Õ � Å±Ç'Æ�Æ
Ç<Ö� ÏdÈ:ÍPÆÓÎqÏdÆëÉlÌxÙ¦Å�Æ	ÎEÈ`Ñ�Ë¦ÐqÛdÈPÎqÌxÍ`ÊÜÊEØ ×d× Ë¦ÐEÎEÈ:ÅdÙéÎEÏdÆ�Ê × È:Å�ÊÏ�Ì � ÆºÌxÅÂÌ � Æ�ÐqÌ¦Ù¦Æ ìb¨sõ Ñ�Ë ×d× Æ�Ð j ù å�� Ñ	Ë¦ÅGÎqÆ�ÅGÎjÌ¦Å�Ç\¸ ±·õË^Ú � Ù�Æ�Å(¸ ÿ Ñ�Ë¦ÅGÎEÆ�Å�Î
Ö^ÎEÏdÆºË¦ÐqÛdÈPÎqÌ¦Í:Ê8Ê>Ø ×d× Ë�Ð>ÎqÈPÅ�Ù�ÎEÏ�ÆºÏ�Ë¦Í:Æ�ÊÏ�Ì � ÆºÌxÅÂÌ � Æ�ÐqÌ¦Ù¦Æ ¨ ¸ õ Ñ�Ë ×d× Æ�Ð j ù å�� Ñ	Ë¦ÅGÎqÆ�ÅGÎjÌ¦Å�Ç º�ºxõË^Ú � Ù�Æ�Åm¸ ÿ Ñ	Ë�Å�ÎqÆ�ÅGÎ�Õ \ ÏdÆ � Ì¦ÐEÈ`Ì�ÎqÈPË�Å�ÊgÌ¦ÐEË�ØdÅ�Ç]ÎEÏ�Æ�ÊEÆ � ÌxÍ �ØdÆ�ÊnÌxÐqÆ � Æ�Ì ü£� ÈsÎqÏÁÊ>ÎqÌ¦Å�ÇdÌxÐ�ÇÓÇ'Æ � È`Ì�ÎqÈPË�Å�Ê�Ë¦Ò+Ì�Î�ÉÂË�Ê>Îj õ Õ
� ÎéÈ`ÊéÅdËxÎqÈ:Ñ�Æ�ÌxÛ�ÍPÆ-ÎEÏ�ÌxÎÁÎqÏdÆ�Ñ�Ë¦É × Ë�ÊEÈsÎqÈPË�ÅþËxÒ#ÎqÏdÆÊ × ÈPÅ ? ÏdË¦Í:Æ]Ë¦ÐqÛdÈsÎ�ÌxÍ`ÊvÈ:Ê � Æ�Ð � Ê>ÎqÌxÛ�ÍPÆ�ÖdÌ¦Ê�ÌnÒïØdÅ�Ñ	ÎEÈ:Ë¦Å�ËxÒ

� ÎqÏdÆ�ÊbÎqÐEØ±ÑLÎEØ�ÐqÌ¦Í<É¸Ë'Ç'Ø�Í:ÌxÎEÈ:Ë¦Å²Ö

��ù �



é °#êÃ¯�³��<´sí!r>´<³���³��¥±9s>³xî}ëpr���­�î�´¦²�î��¥±�¯�³

� ÎqÏdÆoÎEÆ�É × Æ�Ð�Ì�ÎqØdÐqÆ¦Ö� ÎqÏdÆ�Ñ�Ì¦Í:Ñ�ÈPØdÉ Ñ	Ë�Å�ÎqÆ�ÅGÎ�Õ
\ ÏdÈ`ÊvÐEÆ
Ê>ØdÍPÎ�È:Ê+Ê>Ë�É¸Æ � Ï�Ì�Î�ÊEØdÐ × ÐEÈ`ÊEÈPÅdÙ±Ö'Ê>È:Å�Ñ	ÆoË�ÅdÆ¥Ñ	Ë¦Ø�Í:ÇÏ�Ì � Æ¸Æ	Ú × Æ�Ñ	ÎEÆ�ÇÓÌ¦Å�È:Å'ñ�Ø�Æ�Å�Ñ�Æ¦ÖgË�Å�ÎEÏdÆ|Ñ�Ë¦É × ËGÊ>ÈPÎEÈ:Ë¦Å�ËxÒÎEÏdÆ]ÏdË�ÍPÆ]Ë¦ÐqÛdÈPÎqÌxÍ`Ê�Ö�Ë¦Ò²ÎEÏdÆ � ÌxÐqÈ`Ì�ÎEÈ:Ë¦Å±Ê3ËxÒ¶ÎEÏdÆ æVç ì è ÇdÈ:Ê �ÎqÌ¦Å�Ñ	Æ
Ê¸Ì¦Å�Ç�Ë¦Ò+ÎqÏdÆ�ÐEË¦ÎqÌ�ÎqÈPË�Å�ËxÒ)ÎEÏdÆ è ì æVç ì è × Í`ÌxÅ�Æ�ÊÌxÐqË¦ØdÅ±Ç�ÎqÏdÆ ð¤ ÌxÚ'È:Ê�Õ � Å�Ç'Æ�Æ
Ç<ÖCË¦ÅÜË¦Å�Æ�Ï�ÌxÅ±Ç<ÖdÎqÏdÆ æVç ì èÇ'È`ÊbÎ�ÌxÅ�Ñ�Æ�Ê × ÐEÆ
Ê>Æ�ÅGÎvÌnÐEÆ�Í:ÌxÎEÈ � Æ � Ì¦ÐEÈ`Ì�ÎqÈPË�Å|Ð�ÌxÅdÙ�Æ+ËxÒ ¨�é¢õÈPÅ°ÎEÏdÆÂÐqË�Ë¦É ÎEÆ�É × Æ�Ð�Ì�ÎqØdÐqÆnÊ>ÎEÐqØ�ÑLÎqØdÐEÆÂÌxÅ±Ç#ËxÒ ¨�±�õ ÈPÅÎEÏdÆ]Í:Ë � ÎEÆ�É × Æ�Ð�Ì�ÎqØdÐqÆ]Ê>ÎEÐqØ�ÑLÎqØdÐqÆ¦Õu[)Å|ÎqÏdÆoËxÎEÏ�Æ�ÐvÏ�ÌxÅ±Ç<ÖÎEÏdÆ¸Ë¦ÐqÈ:Æ�ÅGÎqÌxÎEÈ:Ë¦Å�Ê+ËxÒTÎEÏ�Æ è ì æVç ì è × Í`ÌxÅdÆ
Ê)Ì¦ÐEË�ØdÅ�Ç�ÎqÏdÆð¤ ÌxÚ�È`Ê � Ì¦Ð �}� ÈPÎEÏ�Ì�ÉlÌxÚ�È:ÉlÌxÍVÌxÉ × Í:ÈsÎqØ�Ç'ÆoËxÒ j º�z Õ X Ë¦ÎEÏ× ÌxÐ�ÌxÉÂÆ�ÎEÆ�Ð�ÊjÌxÐqÆvÆ	Ú × Æ
ÑLÎqÆ�ÇnÎEË¥Ê>ÎEÐqË¦ÅdÙ�Í � Ì � Æ
ÑLÎTÎqÏdÆ�Ë � Æ�Ð �Í:Ì × Û±Æ�Î � Æ�Æ�Å�ÎEÏdÆnÑ	Ë ×�× Æ�Ð ù å�� Ë�ÐEÛdÈPÎqÌ¦ÍgÌxÅ±Ç�ÎqÏdÆ�Ë^Ú � Ù¦Æ�Å¸ ÿ Ë¦ÐqÛdÈPÎqÌ¦Í:Ê�ÖgÏdË � Æ � Æ�ÐoÈPÎnÊ>Æ�Æ�ÉlÊ]ÎEÏ±Ì�Î�ÎqÏdÆ � Ç'ËÜÅdËxÎ�ÌxÒ �ÒïÆ�Ñ	Î�ÎqÏdÆëÑ	Ë¦É × Ë�ÊEÈsÎqÈPË�ÅÞËxÒ¸Û±Ë¦ÎEÏ-ÎEÏdÆëÊ × ÈPÅ � Ì¦Å�ÇÞÏ�Ë¦Í:Æ �Ê>Ø ×d× Ë�Ð>ÎqÈPÅ�Ù¸Ë�ÐEÛ�ÈsÎ�ÌxÍ`Ê�Õ
� &9Ç�$ Ä�)!�"Í*&KÀ�ÄÃÄ��&É � Â! �Í�Ç��ªÍ
\ ÏdÆ�Æ�ÍPÆ � Æ�Å#ÊEÆ	Î�Ê+Ë¦Ò3Ñ	Ë¦É × ØdÎEÆ�Ç#ÐEÆ
Ê>ØdÍPÎqÊ � Æ�ÐEÆ J Î>ÎqÆ�ÇÌ¦Ê|Ì�ÒïØ�Å�ÑLÎqÈPË�Å�ËxÒoÎEÏdÆ#ÒïË¦ØdÐEÎEÏÞÑ�Ð � Ê>ÎqÌxÍ:Í:Ë¦Ù¦Ð�Ì × ÏdÈ:Ñ�Ñ	Ë�Ë�Ð �Ç'È:Å�Ì�ÎqÆ ð ÖºØ±Ê>È:ÅdÙ�Ì ï Ë�ØdÐEÈ:Æ�Ð|ÊEÆ�ÐqÈ:Æ�Ê�ÖºÌ�Ñ�Ñ	Ë�ÐqÇdÈPÅdÙÔÎEËÓÎqÏdÆÒïË¦Í:ÍPË � È:ÅdÙ¸Æ	Ú × ÐqÆ�ÊqÊ>È:Ë¦Å

_ :jC°³�´ _ ´ � 687 � ¸�µ «%d;ð '1¶ ´ er� þ �}� Õ � �
[)ÅdÍ � ÎEÆ�ÐEÉlÊ � ÈPÎEÏÞÌÓÅ�Ë¦Å¨ÅdÆ�Ù�ÍPÈ:Ù¦È:ÛdÍ:Æ#Ñ	Ë�Å�ÎqÐEÈ:ÛdØ'ÎqÈPË�ÅéÎEËÎEÏdÆ�ÊEÆ�ÐqÈ:Æ�Ê � Æ�ÐEÆoÐqÆ	Î�ÌxÈ:ÅdÆ�Ç<Õ
\ ÏdÆ�ÐqÆ�ÊEØdÍPÎqÊ¸ÌxÐqÆ�ÊEØdÉÂÉÂÌ¦ÐEÈ � Æ
ÇëÈ:Å�ÎqÌ¦ÛdÍ:Æ�Ê �}� Õ E Ì#ÒïË¦ÐÎEÏdÆ/r 4 ÊbÎqÐEØ�Ñ	ÎEØdÐqÆ�Ì¦Å�Ç �}� Õ E Û�ÒïË¦ÐnÎEÏdÆ j º�º 4 Ñ�Ì¦Í:Ñ�Ø �Í:ÌxÎEÈ:Ë¦Å�Ê�Õ $ Æ�Î¸Ø±ÊnÅ�ËxÎEÈ`Ñ	Æ�ÎEÏ±Ì�ÎÂÎEÏdÆ × Ì¦ÐqÌ¦É¸Æ�ÎEÆ�ÐqÊ�ËxÒ+ÎqÏdÆ× ÐqÆ�ÊEÆ�ÅGÎ�Ñ	Ë�É × Ë�ØdÅ�Ç�ÅdÆ
Ñ	Æ
ÊEÊEÈsÎ�Ì�ÎqÆ#ÉÂË¦ÐqÆ#Ï�ÌxÐqÉÂË¦ÅdÈ`Ñ�ÊlÎEËÛ±Æ J Î>ÎEÆ
Ç�ÎEÏ�Ì¦Å�ÒïË¦Ð¥ÎqÏdÆ Z¹�»º Ñ	Ë�É × Ë�ØdÅ�Ç<Õ \ Ï�È:Ê�Ñ�ÌxÅÛ±Æ|ÌxÎ>ÎqÐEÈ:ÛdØ'ÎqÆ�Ç°ÎEË�ÎEÏ�Æ¸Í`ÌxÐqÙ¦Æ�Ð¥ÊbÎqÐEØ�Ñ	ÎEØdÐ�ÌxÍjÉÂË'Ç'ØdÍ`Ì�ÎqÈPË�Å�ÊÑ�Ì¦Ø�Ê>Æ
Ç|Û � ÎqÏdÆ¥Ñ�ÏdÆ�ÉÂÈ`Ñ�ÌxÍ × ÐEÆ
ÊEÊEØdÐqÆ)È:Å�Ç'Ø�Ñ�Æ�Ç�Û � ÎEÏdÆ æ _Ç'Ë × ÈPÅdÙ±Õ
� &9Ç ÄM�
+ � Í� ~ÆjÇ�ÂªÇ{��Ê�ø
\ ÏdÆ+Ë�ÐEÛdÈPÎqÌ¦Í±Æ�ÅdÆ�ÐqÙ � Ç'È � Æ�ÐEÆ�Å�Ñ	Æ
Ê3ÛCÆ	Î � Æ�Æ�Å ©�© Ê>ÈPÎEÆ
ÊÒïË¦Ð]Û±Ë¦ÎEÏ�ÍPË � ÌxÅ�Ç°ÐEË�Ë¦É ÎqÆ�É × Æ�Ð�Ì�ÎEØ�ÐEÆ¸ÊbÎqÐEØ�Ñ	ÎEØdÐqÆ�ÊoÌ¦ÐEÆÐEÆ × Ë�Ð>ÎqÆ�Ç�È:Å J Ù¦ØdÐqÆ�Ê �}� Õ E � ÌlÌxÅ�Ç ��� Õ E � Û²Õ \ ÏdÆ�ÇdÆ�Ç'Ø�Ñ�Æ�ÇË¦ÐqÛdÈPÎqÌxÍ]Æ�Å�Æ�ÐqÙ¦È:Æ�Ê þ � � ÌxÐqÆ°ÐqÆ × Ë¦ÐEÎEÆ�Ç-ÈPÅ J Ù¦Ø�ÐEÆ
Ê ��� Õ E � ÑÌxÅ�Ç �}� Õ E � Æ¦Õ \ ÏdÆ � ÌxÐqÈ:ÌxÎEÈ:Ë¦Å�ÊnËxÒ�ÎqÏdÆ�Ë¦ÐqÛdÈPÎqÌxÍºÆ�Å�Æ�ÐqÙ¦È:Æ�ÊÌxÐqÆ � Æ�Ð � Í:Ì¦ÐEÙ�Æ�ÌxÅ�Ç°Ê × Ì¦Å#ÌlÐ�ÌxÅdÙ�Æ�ËxÒTÉÂË¦ÐqÆ¥ÎEÏ±ÌxÅ�¸ ë m

þ ÐqÆ�Ê × Æ
ÑLÎqÈ � Æ�Í � ¸�ò ¸ Ì¦Å�Ç=¸�ò º?ë m ÒïË¦ÐTÎqÏdÆ�Î � Ë�Ê>ÎEÐqØ�ÑLÎqØdÐqÆ�Ê � ÕÎ Ê × ÐqÆ � È:Ë¦Ø�ÊEÍ � ÉÂÆ�ÅGÎEÈ:Ë¦Å�Æ�Ç<Ö�ÎqÏdÆ�ÊEÆ � Ì¦ÐEÈ`Ì�ÎqÈPË�Å�ÊgÌ¦ÐEÆ1Í:Ì¦ÐEÙ�Æ�ÐÎEÏ�Ì¦ÅÜÌxÅ � ËxÎqÏdÆ�Ð�È:ÅGÎEÆ�ÐqÌ�ÑLÎEÈ:Ë¦Å±Ê�ÖdÌ¦Å�Ç�ÌxÐqÆ)ÎqÏ�Ø�Ê�ÐqÆ�Ê × Ë�Å�Ê>È �ÛdÍ:Æ�ÒïË�ÐÂÎEÏdÆ�Æ�Í:Æ�Ñ	ÎEÐqË¦Å�Í:Ë'Ñ�Ì¦ÍPÈ � ÌxÎEÈ:Ë¦Å²Õ \ Ï�Æ�Æ�ÍPÆ
ÑLÎqÐEË�ÅêÍ:Ë �Ñ�Ì¦ÍPÈ � ÌxÎEÈ:Ë¦Å�Ñ�ÌxÅ�Û±Æ�Ñ�ÍPÆ
ÌxÐqÍ � Ê>Æ�Æ�Å�Ë¦Å�ÎEÏdÆoË�ÐEÛdÈPÎqÌ¦Í<Æ�ÅdÆ�ÐEÙ �Ñ	ØdÐ � Æ
ÊTÊ>È:Å�Ñ�Æ�ÎEÏdÆ+Í:ÌxÎ>ÎEÆ�Ð × ÐqÆ�ÊEÆ�ÅGÎ.ÌoÍ`ÌxÐqÙ¦Æ × ËxÎEÆ�ÅGÎEÈ`ÌxÍ � Æ�Í:ÍÅdÆ�Ì¦Ð ð]�nº ò ì rdÕ \ ÏdÆ � È`Ç�ÎEÏ±Ê�ËxÒ²ÎqÏdÆ�ÊEÆ � Æ�ÍPÍ²Ì¦ÐEÆ]ÐqÆ�Ê × Æ
Ñ �ÎEÈ � Æ�Í ��º ò ¸ rÜÌ¦Å�Ç º ò ¸ ÒïË�Ð�ÎqÏdÆ/r 4 ÌxÅ�Ç j º�º 4 Ñ�ØdÐ � Æ�Ê�Õ
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L!ÈÊÉ�Ë�Ì�ÍsÏÎÏ4Ð�_�û
Ñ5Ò	à9ç�Ùià�P®Õ�Í	Ì;É��¥a�È ÛPÍ	Ì�Í	ÕxÜ	Í	Ó·ß��
	9à�Ù	Í	Ô��AÍ�Í	Õ�Ô��!Ú¼u¼°Ú�Ì�Ù�ÈZÔJÒ*â Ó�ç�ÌÎÍ	ÓJÞ�ÍÎÜ�Ô�ÈZÝ�Í�â �¡Ò�Ôb��� Ò�Õ�a�V�S"S
��çvÚ	Þ�Í	Õ�Ü�ÈZÌiÜ4âÊÍ	ÓÜ�Ú�ÌTÌ�Í	Ó;Þ�Ú�Õba�ÔJÚ�Ü�Ú�æPÞxË�Ô�Í�a�Ý�Ò*â Ë{Í	Ó�Ò�Õ�a}Ó�Ú�â Èpa¢â ÈZÕÖÍGÔJÚ�ÔåØ�Í�q�ÔÞxÌÎÍ	Ó4Í	Õ�Ô�Í�a�ÈZÕ¬ÔJÒ
Ù4âÊÍ·ÏÎÏ4Ð�_
Ð/Ùià9ç�Üià}Ì�Í	Ó�Ë�â Ô�ÈZÕ�É�Ú�Ì4Ù�ÈZÔJÒ�â%Í	ÕÖÍ	Ì�É�ÈJÍ	Óß�	9à¡Ì�Í	Ó;Þ�ÍÎÜ�Ô�ÈZÝ�Í�â �CÒ�ÔÃ��� Ò�Õba�V"S�S���Ð
[)ÅdÆ¸Ñ�ÌxÅ�ÎqÏ�Ø�Ê)ÎEÏdÈ:Å ü ÎEÏ�ÌxÎoÌ¦Û±Ë�Ø'Î ç Æ�Í:Æ�ÑLÎqÐEË�Å�Ê × Æ�Ð+ÒbÕ Ø²Õ� È:ÍPÍ)Û±Æ�ÊbÎqÐEË�ÅdÙ¦Í � Í:Ë�Ñ�ÌxÍ:È � Æ�Ç<Õ $ Æ	Î�Ø�Ê × Ë�ÈPÅGÎ�Ë�Ø'Î|ÎqÏ�Ì�ÎÎEÏ�Æ�ÊEÆ ç Æ�Í:Æ�Ñ	ÎEÐqË¦Å�Ê�Ñ�Ë¦ÐqÐEÆ
Ê × Ë¦Å±Ç#ÎqË�ÎEÏdÆ|Å�Ë¦ÉÂÈPÅ±ÌxÍ1Ñ�Ï±ÌxÈ:ÅË'Ñ�Ñ�Ø × Ì�ÎqÈPË�ÅnÈPÒ²ÌxÍ:Í�ÎEÏdÆ+ÏdË¦Í:Æ�ÊTÌ¦ÐEÆvÍ:Ë�Ñ�Ì�ÎqÆ�Ç¸Ë¦ÅnÎEÏdÆ�É�Õ � Å �Ç'Æ�ÐvÎEÏdÆoÏ ��× Ë¦ÎEÏdÆ
Ê>È`ÊºÎEÏ�ÌxÎ × ÌxÐEÎ�ËxÒgÎqÏdÆ¥ÏdË�ÍPÆ
ÊºÌ¦ÐEÆ)ÎEÐ�ÌxÅ±Ê �ÒïÆ�ÐqÐqÆ�ÇêÎEË�ÎEÏdÆÜÍ`Ì¦Ç�Ç'Æ�Ð�Ê�Ö3ÎEÏdÆ#Ñ�Ë¦ÐqÐEÆ
Ê × Ë¦Å�ÇdÈPÅdÙÔÆ�Í:Æ�Ñ	ÎEÐqË¦Å�ÊÎEÐ�ÌxÅ±ÊbÒïÆ�ÐEÐqÆ�Ç�ÎqË�ÎqÏdÆ¸Ñ�Ï±ÌxÈ:Å�Ê � È:Í:Í8ÛCÆlÊ>Ë�ÉÂÆ � Ï�ÌxÎ)Í:Æ�ÊqÊ+Í:Ë �Ñ�Ì¦ÍPÈ � Æ
ÇÜÇ'ØdÆ�ÎEË�Í:Ë � Ë¦Å � ÊEÈsÎqÆ�Ë¦ÐqÛdÈPÎqÌ¦ÍgÆ�Å�Æ�ÐqÙ¦È:Æ�Ê�Õ � Å�Ç'Æ�Æ
Ç<ÖÎEÏ�Æ]ÐqÆ�Ê>ÎvËxÒgÎqÏdÆ × Ë¦ÎEÆ�Å�ÎqÈ:Ì¦Í<Ñ	ØdÐ � Æ]È:Ê�Ñ�Ë¦É × Ì¦ÐqÌxÎEÈ � Æ�Í � ñ±Ì�Î� ÈPÎEÏ°Ì¦Å#Ë¦ÐqÛdÈPÎqÌxÍ¶Æ�ÅdÆ�ÐEÙ � � Ì¦ÐEÈ`Ì�ÎqÈPË�ÅÜËxÒ.Ì�Î]ÉÂË�Ê>Î º ò r ë m ÖÎEÏ±Ì�ÎoÈ:Ê)Ë¦ÅdÍ � Î � È:Ñ�ÆnÌ�Ê+Í`ÌxÐqÙ¦Æ�Ì�Ê�ÎqÏdÆnÏ�Ë ×d× È:ÅdÙ × ÌxÐ�ÌxÉÂÆ �ÎEÆ�ÐqÊ�Õ
ï ÈPÙ�ØdÐEÆ ��� Õ E � ÐEÆ × Ë�Ð>Î�Ê�ÎqÏdÆëË¦ÐqÛdÈPÎqÌ¦Í¥Æ�ÅdÆ�ÐEÙ � Ç'È � Æ�Ð �Æ�Å±Ñ	Æ�ÊºÛCÆ	Î � Æ�Æ�Å�ÅdÆ�ÈPÙ�ÏGÛCË¦ÐqÈ:ÅdÙnÑ�Ë ×d× Æ�ÐvÌ�ÎqË¦ÉlÊvÌ¦ÊºÌ�ÒïØdÅ±Ñ �ÎEÈ:Ë¦Å�ËxÒ1ÎEÏdÆlÐqÆ�Í`Ì�ÎqÆ�Ç � Ì¦ÇdÆ�Í:ØdÅdÙ × Ë¦ÎEÆ�ÅGÎqÈ:Ì¦Í.Ç'È � Æ�ÐEÆ�Å�Ñ	Æ
Ê�Õ[)ÅdÆ#ÊEÆ�Æ�È:É¸ÉÂÆ
Ç'È:ÌxÎEÆ�Í � ÖvÌ�Ê � Ì¦ÊÂË¦Û±Ê>Æ�Ð � Æ�Ç�È:Å¨ÎEÏ�ÆÜØdÅ �Ç'Ë × Æ
Ç¥Ñ	Ë¦É × Ë¦ØdÅ±Ç<Ö�ÎqÏdÆ3ÅdÆ
ÌxÐqÍ �+× Æ�Ð>ÒïÆ
ÑLÎ × ÐqË × Ë¦ÐEÎEÈ:Ë¦Å±ÌxÍ:ÈsÎ �ÐqÆ�Í`Ì�ÎEÈ:Ë¦Å þ � ÈsÎqÏ°Ì º ò ¸ ¨ Ê>Í:Ë × Æ � Û±Æ�Î � Æ�Æ�ÅÜÎqÏdÆ�Î � Ë�Õ \ ÏdÈ`ÊÐqÆ�Í`Ì�ÎEÈ:Ë¦Å|ÊEÏdË � Ê3ÎEÏdÆ]Æ�Í:Æ�Ñ	ÎEÐqË�Ê>ÎqÌ�ÎqÈ:Ñ�Ë¦ÐqÈPÙ�ÈPÅlË¦Ò<ÎEÏdÆ)Ë¦ÐqÛdÈsÎ�ÌxÍÆ�Å�Æ�ÐqÙ � � ÌxÐqÈ:ÌxÎEÈ:Ë¦Å�ÊvÌ¦Å�Ç|ÎqÏdÆ¥Ñ	Ë�É × ÌxÐ�Ì�ÎEÈ � Æ�Í � � Æ�Ð �¢� Æ
Ì üÈ:Å'ñ�ØdÆ�Å�Ñ	ÆÂËxÒ1ÎEÏdÆlË¦ÎEÏdÆ�Ð × ÌxÐ�ÌxÉÂÆ	ÎqÆ�Ð�Ê�Õ $ Æ	Î¥Ø�ÊoÏ�Ë � Æ � Æ�ÐÅdË¦ÎEÆ�ÎEÏ�ÌxÎÂÎEÏdÆ�ÉÂË�Ê>Î|Ñ	Ë¦ÉÂÉÂË¦Å�Í �B� Ø�Ê>Æ
ÇÓÎEË�Ë�ÍvÎEËÓÆ � ÌxÍ:Ø �Ì�ÎqÆlÎEÏ�Æ|Ë^Ú'È:ÇdÌxÎEÈ:Ë¦ÅëÊ>ÎqÌ�ÎqÆ|ËxÒºÎEÏ�Æ�Ì�ÎqË¦ÉlÊ�Ì¦Å�Ç�ÎEÏ�Ø�Ê�ÎEÏdÆÊEÈsÎqÆ�Ë'Ñ�Ñ	Ø × ÌxÅ�Ñ � È`Ê�Å�ËxÎ�ÎqÏdÆ � Ì�Ç'Æ�Í:ØdÅdÙ × Ë¦ÎEÆ�ÅGÎqÈ:Ì¦ÍgÆ � Ì¦Í �Ø�ÌxÎEÈ:Ë¦Å-Û�Ø'Î#ÐqÌxÎEÏdÆ�Ð�ÎEÏdÆ X Ë¦Å�Ç � ÌxÍ:Æ�Å�Ñ�Æ�I�ØdÉ þ X�� I �ÉÂÆ	ÎqÏdË'Ç*ß à ,�� Ö
à
à �	â Õ \ ÏdÈ:Ê�Æ�É × È:ÐEÈ`Ñ�Ì¦Í�ÎEÆ
Ñ�ÏdÅdÈ � ØdÆ#Æ � Ì¦Í �Ø�ÌxÎEÆ�ÊTÎEÏdÆ�Ë^Ú'È`ÇdÌ�ÎqÈPË�ÅlÊbÎ�Ì�ÎEÆ�Ë¦Ò²ÌoÉ¸Æ�ÎqÌ¦Í±Ì�ÎqË¦É´Ì¦Ê3Ì]ÒïØdÅ±Ñ �ÎEÈ:Ë¦ÅëË¦Ò1ÎqÏdÆ�Ç'È`Ê>ÎqÌxÅ±Ñ	Æ�Ê þ ! ý�� � Ë¦ÒvÎEÏdÆ|ÉÂÆ�ÎqÌxÍºÌ�ÎqË¦É � ÈPÎEÏÈPÎqÊ J Ð�Ê>Î�Ñ�Ë�Ë¦Ð�Ç'ÈPÅ±Ì�ÎEÈ:Ë¦Å�Ê>Ï�Æ�Í:Í�Ö'ÎqÏ�Ì�Î�È`Ê
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þ Ì � r 4 � % è 
 è ú � 
 � ú_ : � E ÿ&è ù�| Õ � �*ù{ÿ Õ | è Õ |�| � ç Õ è �_ 
 � ��� � � � ��� Õ � � ù�� Õ ù � � Õ � è � Õ E �_ ú E ÿ&ç �Î� E Õ | � ç Õ ÿ � � Õ ÿ � � Õ èxÿ_x� � � Õ ÿ �Î� ÿ Õ E � Õ ÿ � � Õ � ÿ_ ü | Õ è � ç Õ ç~� �i� Õ è �_ � ��� Õ � �
¶ 
 � Õ � E � � Õ è�|�| � Õ � çxÿ � Õ | ��� � Õ ��� |
¶ ú � Õ ç�|�| � Õ ��ç�ÿ � Õ ÿ�|{ÿ � Õ ��ç8è � Õ � ç �
¶ � � Õ � |�ù � Õ � � � � Õ �
ÿ E � Õ E�E �¶ ü � Õ ��ç � � Õ ��ç E � Õ � � ù
¶ � � Õ |�|�è

þ Û � j º�º 4 � % è 
 è ú � 
 � ú_ : � E ù�� ù�| Õ ç ��ç{ù Õ è ��ù Õ �*ù �Î� Õ ÿ �_ 
 � � � ÿ E è�ù Õ � ù�� Õ E � ù Õ |�ç � Õ ÿ&è_ ú � E ù � � ÿ � Õ | ��è Õ è � Õ ÿ � � � Õ ��è_ � ����� ù Õ ÿ ��è Õ ù � ç Õ |�ù � Õ ÿ��_ ü � � Õ E � � Õ è � ç Õ �{� � Õ ÿ�ù_ � �Î� Õ � è
¶ 
 � Õ ÿ�ù~� � Õ ç � ù � Õ E è�| � Õ � è � � Õ � ���
¶ ú � Õ � ç{ù � Õ ù�ç8è � Õ ÿ�ù � � Õ ù�è�ç � Õ � E�E¶ � � Õ E è�ç � Õ ç � ù � Õ � ù�ù � Õ � |�| � Õ E8E ù¶ ü � Õ �*ùhç � Õ ç�ù � � Õ � � ù � Õ � ÿ �
¶ � � Õ ç~� �
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L!ÈÊÉ�Ë�Ì�Í�ÏÎÏ4Ð�_�¾�Ñ(iAÌ4Ù�ÈZÔJÒ�âAÍ	Õ�Í	Ì;É��=a�È Û5Í	ÌÎÍ	Õ�ÜTÍ	Ó·ÙTÍ	Ô��AÍ�Í	Õ�ÕÖÍ	ÈÊÉ9Ø�kÙTÚ�Ì}Ü�Ú	Þ
Þ�Í	Ì�Ó�ÈZÔ�Í	Ó�Ò�Ó�Ò�ã	Ë�Õ�Ü�Ô�È;Ú�ÕEÚ�ã�ÔåØ{Í�Ì�Í�â×Ò�Ô�Í�a��ÀÒ"a�Í�â Ë�Õ�ÉÞ�Ú�Ô�Í	Õ{Ô�È;Ò�â§a�È ÛPÍ	Ì�Í	ÕxÜ	Í	Ó�Ð
� Ï�Æ�ÐqÆ�! : ÌxÅ�Ç¬`ãÌxÐqÆ × ÌxÐ�ÌxÉÂÆ	ÎqÆ�Ð�ÊvËxÒTÎqÏdÆ�ÉÂË'Ç'Æ�ÍJÕ ï ÈPÙ �Ø�ÐEÆ ��� Õ E � ÊEÏdË � Ê�ÎEÏ�Æ � Ì¦ÇdÆ�Í:ØdÅdÙ × ËxÎqÆ�ÅGÎEÈ`ÌxÍ¸ÌxÅ�Ç�ÎEÏ�ÆXj� I#Æ � Ì¦ÍPØ±Ì�ÎEÈ:Ë¦Å±Ê�ÒïË�Ð+ÎqÏdÆlÑ	Ë ×�× Æ�Ð]ÊEÈsÎqÆ�ÊoÌ¦ÊoÌ|ÒïØdÅ�ÑLÎqÈPË�ÅË¦Ò ð Õu[)ÅdÆvÊ>Æ�Æ�Ê8È:É¸ÉÂÆ
Ç'È:ÌxÎEÆ�Í � ÎqÏ�Ì�Î � ÏdÈ:ÍPÆºÎqÏdÆvÍ:Ì¦ÐEÙ�Æ � Æ�Í:Í
× ÐEÆ
Ê>Æ�Å�Î�Ì¦ÐEË�ØdÅ�Ç ð1�nº ò ì r�ÈPÅ�ÎEÏ�Æ � Ì¦Ç'Æ�ÍPØ�ÅdÙ × Ë¦ÎEÆ�ÅGÎqÈ:Ì¦ÍÌ¦Å�ÇëË�Å � ÊEÈPÎEÆ�Æ�ÅdÆ�ÐqÙ � Ñ	Ø�Ð � Æ�Ê�È`Ê¸Ñ	Ë¦ÐqÐqÆ�ÑLÎqÍ � ÊEÆ�Æ�ÅêÛ � ÎEÏ�ÆXj� IÜÌ ×d× ÐEË^Ú'È:ÉÂÌxÎEÈ:Ë¦Å²Ö�ÎqÏdÆ�Æ�ÅdÆ�ÐqÙ¦Æ�ÎEÈ`Ñ × Í:ÌxÎEÆ
ÌxØ#ÊEÆ�Æ�Å�ÒïË�Ðð¿n º ò r�È`Ê|Å�ËxÎ�ÊEÆ�Æ�ÅéÈ:Å¨ÎEÏ�Æ Xj� I¨Ñ�ØdÐ � Æ�Ê�Õ � Å�ÒMÌ�ÑLÎ
Ö

ÎEÏdÆ Xj� IÁÑ�Ì¦Í:Ñ�ØdÍ:ÌxÎEÈ:Ë¦Å�ÊnÆ	Ú'ÏdÈ:ÛdÈPÎ|ÌxÅdË¦ÎEÏdÆ�Ð � Æ�Í:Í�ÌxÐqË¦ØdÅ�Çðf� º ò ¸�r'Õ � Å°ÎqÏdÆlÍPË � ÎEÆ�É × Æ�Ð�Ì�ÎqØdÐqÆÂÑ�ØdÐ � Æ¦ÖVÎqÏdÆ Xj� IÎEÏ�Ø�Ê1Ê>Æ�Æ�Ê3Ì � Ø�Ì�Ê>È � ÇdË¦ØdÛdÍ:È:ÅdÙ¥ËxÒVÎEÏ�Æ�ÉÂË�ÇdØdÍ:ÌxÎEÈ:Ë¦Å � Æ
ÑLÎqË¦ÐÌ¦Ê)ÈPÅÔÎEÏ�Æ ZF� º Ñ�Ë¦É × Ë�ØdÅ�Ç<Õ \ ÏdÆÂØ�Ê>Æ¸ËxÒ.ÎEÏdÆ
Ê>Æ Xj� IÐEÆ
Ê>Ø�ÍsÎ�ÊnÈ:ÅêË�ÐqÇdÆ�ÐnÎEË × ÐEÆ
Ç'È`ÑLÎÂÎEÏdÆÜÊEÈsÎqÆ J ÍPÍ:ÈPÅ�ÙÔÍ:Æ�Ì�ÇdÊnÎEËÎEÏdÆÜÆ�Ú'È:Ê>ÎEÆ�Å�Ñ	Æ�ËxÒ¥ÊEÆ�Ñ	Ë�Å�ÇÁÅdÆ�È:Ù¦Ï�ÛCË¦ÐlÇ'È:É¸Æ�ÐEÈ`Ñ�ØdÅdÈPÎqÊ�Ì¦ÊÈPÅ�ÎqÏdÆ¥ØdÅ�Ç'Ë × Æ
Ç�Ñ	Ë¦É × Ë¦ØdÅ±Ç<Õ $ Æ�Î�Ø�Ê�ÐqÆ�ÉÂÈPÅ±Ç�ÎqÏ�Ì�Î�ÎqÏdÆÆ	Ú × Æ�ÐqÈPÉÂÆ�ÅGÎ�ÌxÍ8ÐEÆ
Ê>ØdÍPÎqÊ]Ç'Ë�ÅdËxÎ¥ÊEÆ�ÆnÌ¦Å � ÇdÈPÉÂÆ�Ð�Ê]ÛdØ'Î¥ÌxÅÌxÅGÎEÈPÒïÆ�ÐqÐqË¦ÉlÌxÙ�ÅdÆ	ÎqÈ:Ñ+Ë¦Ð�Ç'Æ�Ð�È:Å�ÎEÏdÈ`Ê�Ê � Ê>ÎEÆ�É�Õ \ ÏdÆ]ÒMÌxÈ:ÍPØdÐqÆËxÒ±ÎEÏdÆ Xj� I�ÉÂÆ	ÎqÏdË'Ç�ÎqË¥Ñ	Ë¦ÐqÐqÆ�ÑLÎqÍ �¥× ÐEÆ
Ç'È:Ñ	ÎjÎEÏdÆ�Æ�ÍPÆ
ÑLÎEÐqË¦ÅÍPË'Ñ�ÌxÍ:È � Ì�ÎEÈ:Ë¦ÅêÈPÅêÎEÏdÈ`ÊÂÊ � Ê>ÎEÆ�É Ñ�ÌxÅÁÛ±Æ�ÒïØdÐEÎEÏdÆ�ÐÂÌ¦Å�ÌxÍ ��� ÆÛ � Ç'Æ	Î�ÌxÈ:ÍPÈ:ÅdÙ�ÎEÏdÆ|Ñ�Ë¦ÅGÎEÐqÈPÛ�Ø'ÎEÈ:Ë¦Å°ÎEË�ÎEÏdÆ � Ì�Ç'Æ�Í:ØdÅdÙ × Ë �ÎEÆ�Å�ÎqÈ:Ì¦ÍvËxÒ)ÌÔÐEÆ�ÒïÆ�ÐqÆ�Å�Ñ�Æ�Ñ�Ë ×d× Æ�ÐÂÊ>ÈPÎEÆ�Ö.Ë¦Ò�ÎEÏdÆ × Ë�ÊEÈsÎqÈPË�Å�ÊÉÂË�ÇdØdÍ:ÌxÎEÈ:Ë¦Å�Ê]Ë¦Ò.ÎEÏ�Æ¸Ë¦ÎEÏdÆ�Ð�Ì�ÎqË¦ÉlÊ]Ø × ÎqËÜÌ�Ù�È � Æ�ÅÔÇdÈ:Ê �ÎqÌ¦Å�Ñ	Æ�Õ ï È:Ù¦ØdÐqÆ ��� Õ E ç ÐEÆ × Ë�Ð>Î�Ê.ÊEØ�Ñ�Ï�Ì¦Å�ÌxÅ�Ì¦Í � ÊEÈ:ÊTÒïË¦Ð1Î � ËÌ¦Ç � Ì�Ñ	Æ�Å�ÎºÊ>ÈPÎEÆ
Ê þ � ÌxÅ�Ç � � Ö�Ê>Æ�Æ�Å � ÈPÎEÏ|Ë ×d× Ë�ÊEÈsÎqÆ�ÐEÆ�Í:ÌxÎEÈ � ÆË^Ú'È:ÇdÌxÎEÈ:Ë¦Å�ÊnÌ¦Ñ�Ñ	Ë¦Ð�Ç'È:ÅdÙ � ÏdÆ�ÎEÏdÆ�ÐnÈPÎÂÈ:ÊÂÑ	Ë�É × Ø'ÎEÆ
Ç � ÈPÎEÏÎEÏdÆ Xj� I�ÉÂÆ	ÎqÏdË'ÇÜË¦Ð)Ø�ÊEÈPÅdÙ�ÎEÏdÆ � Ì¦ÇdÆ�Í:ØdÅdÙ × ËxÎqÆ�ÅGÎEÈ`ÌxÍJÕ[)ÅdÆ¥Ñ�Ì¦Å�ÉlÌ ü Æ]ÎEÏdÆoÒïË�ÍPÍ:Ë � ÈPÅ�ÙnÐqÆ�ÉlÌxÐ ü Ê�Õ
� \ ÏdÆ × Ë¦ÎEÆ�ÅGÎqÈ:Ì¦ÍgÇ'È � Æ�ÐEÆ�Å�Ñ	Æ�ÛCÆ	Î � Æ�Æ�Å�ÎEÏdÆ¥Î � ËlÐqÆ	Ò �Æ�ÐEÆ�Å�Ñ	Æ°ÊEÈPÎEÆ�Ê�Ñ	Ë�Å � Æ�ÐqÙ¦ÆÜÊEÍPË � Í � Õ � Å�Ç'Æ�Æ�Ç<Ö�È:Å�Ë¦Ð �Ç'Æ�Ð�ÎEË�ÐEÆ
Ì¦Ñ�Ï � Ì¦ÍPØ�Æ�ÊvÎqÏ�Ì�Î�ñ±Ø�ÑLÎqØ�Ì�ÎqÆ�ÌxÐqË¦ØdÅ±Ç�ÎqÏdÆ
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L!ÈÊÉ�Ë�ÌÎÍ·ÏÎÏ4Ð�_"M�Ñ�ñ�Ú	Þ
Þ�Í	Ì�����ü�Ý�Ò�â ËxÍ	Ó�Ò�Ó�Ò�ã	Ë�ÕxÜ�Ô�È;Ú�ÕEÚiãcä]ÑÒ�à���Q3� ��çAÙià!��Q3V�S"S"��Ð���Ò�a�Í�â Ë�Õ�ÉcÞ�Ú�Ô�Í	Õ{Ô�È;Ò*âvÚ�Õ�ÔåØ{ÍÜ�Ú	Þ
Þ�Í	Ì·Ó�ÈZÔ�Í	Ó�Ñ�Üià��eQ��#��ç<a	à��YQoV"S�S$��Ð	{�Ø{Í��¥�±üæGÚ
a�Í�â7Þ�Ò�ÌÎÒ�æ·Í	Ô�Í	Ì	Ó¢Ò�Ó¢ÙTÍ�Í	Õ#ÔJÒ9 
Í	Õ°Ò�Ó�ÈZÕ1Ì�ÍZã4Í	Ì�Í	Õ�ÜTÍ"% 393 :'& çÔåØ�Ò�ÔAÈZÓ H ©)( KML @ N�* Q[U�+ ,�-��/.sç10KQFS2+ V�-{Ð
Ñ�Ë¦ÐqÐEÆ
ÑLÎ3Ì¦Ê � É × ÎEËxÎqÈ:ÑvÍ:È:É¸ÈPÎ�Ö�Ë�ÅdÆ�ÅdÆ�Æ
ÇdÊjÎqË�ÈPÅ±Ñ	Í:Ø�Ç'ÆÊ>ÎEÐqØ�ÑLÎqØdÐ�ÌxÍ<ÉÂË'Ç'ØdÍ`Ì�ÎEÈ:Ë¦Å±ÊvØ × ÎEËlÌ�Î�Í:Æ�Ì�ÊbÎ ¨�º l Õ

� 2 ÏdÆ�Å*Ë¦ÅdÍ � ÎEÏdÆ J ÐqÊ>Î#Ñ	Ë�Ë¦Ð�Ç'È:Å�Ì�ÎqÈPË�Å-Ê>Ï�Æ�Í:Í:ÊÜÌ¦ÐEÆÑ�Ë¦Å�ÊEÈ:ÇdÆ�ÐqÆ�Ç þ ÎEÏdÆ*ÒïË�ØdÐ J Ð�ÊbÎ�ÅdÆ�ÈPÙ�ÏGÛCË¦Ð¨Ë^Ú � Ù¦Æ�ÅÌxÎEË¦ÉlÊ|ÎEË�Æ
Ì¦Ñ�ÏÞÑ	Ë ×d× Æ�Ð � ÖvÎEÏ�Æ × ËxÎEÆ�ÅGÎEÈ`ÌxÍ)ÇdÈ � Æ�Ð �Æ�Å�Ñ	Æ¥ÛCÆ	Î � Æ�Æ�Å�ÎqÏdÆoÎ � ËÂÑ�Ë ×d× Æ�Ð � Ì¦Å�Ç � Ï�Ì¦ÊvÎqÏdÆÐqÆ � Æ�Ð�Ê>Æ.ÊEÈ:Ù¦Å�Ñ�Ë¦É × ÌxÐqÆ�Ç¥ÎEË]ÈsÎ�Ê8Ì�Ê � É × ÎqËxÎEÈ`Ñ � Ì¦ÍPØdÆ�ÖÛdØdÎ+ÎEÏ�Æ�ÊEÌ¦ÉÂÆ�Ë¦ÅdÆnÌ¦ÊvÎqÏdÆ Xj� IVÕ $ Æ�Î+Ø�Ê+ÐEÆ�É¸È:Å�ÇÎqÏ�Ì�ÎºÎEÏdÆ Xj� IlË�ÅdÍ � Î�Ì43¦Æ)ÈPÅGÎqËnÌ¦Ñ�Ñ	Ë�ØdÅGÎ3ÎEÏdÈ`Ê J ÐqÊ>ÎÑ�ËGË�ÐqÇdÈPÅ�ÌxÎEÈ:Ë¦Å|ÊEÏdÆ�Í:ÍJÕ � Å�ÒMÌ¦Ñ	Î�Ö � ÏdÆ�Å�ÎEÏdÆ)ÉÂË�ÇdØdÍ:Ì �ÎqÈPË�ÅÔÈ`Ê¥Ì ×d× ÍPÈ:Æ�ÇÔË¦ÅdÍ � Ë¦ÅÔÎEÏ�Æ J ÐqÊ>ÎoÑ�Ë�Ë¦Ð�Ç'ÈPÅ±Ì�ÎEÈ:Ë¦ÅÊEÏdÆ�Í:ÍJÖ¦ÎqÏdÆ � Ì�Ç'Æ�Í:ØdÅdÙ × Ë¦ÎEÆ�ÅGÎqÈ:Ì¦Í±ÌxÅ±Ç X�� IÂÉÂÆ	ÎqÏ �Ë'ÇdÊ � È:Æ�Í`Ç�ÊEÈ:É¸È:Í`ÌxÐ�ÐqÆ�ÊEØdÍsÎ�Ê�Õ
[)ÅdÆ)Ñ�ÌxÅ�ÎEÏ�Ø�ÊvÑ	Ë�Å�Ñ	Í:Ø�Ç'Æ)ÎEÏ�ÌxÎ1ÎqÏdÆ]Ë¦ÐqÈPÙ�ÈPÅlÎqÏdÆ)ÎEÏdÆ Xj� IÒMÌxÈ:ÍPØ�ÐEÆ3È:Å�ÎqÏdÆ × ÐEÆ
Ê>Æ�Å�ÎjÊ � Ê>ÎEÆ�É�È`Ê¶ÇdØdÆ.ÎqË�ÎqÏdÆ.Í:Ë¦ÅdÙ+ÐqÌ¦ÅdÙ¦ÆÆ � Æ�Ñ	Î+ËxÒjÎEÏ�Æ�ÊbÎqÐEØ±ÑLÎEØ�ÐqÌ¦Í²ÉÂË�ÇdØdÍ:ÌxÎEÈ:Ë¦Å�Ê�Ë¦Å�ÎEÏ�Æ�Æ�Í:Æ�Ñ	ÎEÐqË �ÊbÎ�Ì�ÎqÈ:Ñ × Ë¦ÎEÆ�ÅGÎqÈ:Ì¦Í8Ì¦Å�ÇÜÎqÏGØ±Ê+Ë�ÅÜÎEÏdÆ¸Ë¦Å � ÊEÈsÎqÆ�Ë�ÐEÛdÈPÎqÌ¦ÍgÆ�Å �Æ�ÐqÙ¦È:Æ�Ê�Õ
� &9Ç5�!��'�Í9,�ÂªÇ � Ê�&v+�Ä�� � ÂDÍ�Ç{�� �À�Í � ÄÌÂA'
ï È:Ù¦Ø�ÐEÆ �}� Õ E�E ÐqÆ × Ë¦ÐEÎqÊ¸ÎqÏdÆ ©�© ÏdË ×d× È:ÅdÙëÈ:Å�ÎqÆ�Ù�ÐqÌ¦Í:ÊÌ¦Ê|Ì�ÒïØ�Å�ÑLÎqÈPË�Å�ËxÒoÎEÏdÆ#ÒïË¦ØdÐEÎEÏÞÑ�Ð � Ê>ÎqÌxÍ:Í:Ë¦Ù¦Ð�Ì × ÏdÈ:Ñ�Ñ	Ë�Ë�Ð �Ç'È:Å�Ì�ÎqÆ ð Õ£[)ÅdÆ|Ê>Æ�Æ�Ê¥È:ÉÂÉÂÆ�Ç'È`Ì�ÎqÆ�Í � ÎqÏ�Ì�Î
Ö¶ÛCËxÎqÏ�ÈPÅÓÎqÏdÆÍPË � ÌxÅ�ÇoÐqË�Ë¦É�ÎqÆ�É × Æ�Ð�Ì�ÎEØ�ÐEÆ × Ï±Ì¦ÊEÆ�Ê�Ö	ÎEÏ�Æ3ÏdË ×�× ÈPÅ�Ù�ÈPÅGÎEÆ �Ù¦Ð�ÌxÍ`Ê × ÐqÆ�ÊEÆ�ÅGÎ � Æ�Ð � Í`ÌxÐqÙ¦Æ � ÌxÐqÈ`Ì�ÎEÈ:Ë¦Å±Ê�ÌxÍ:Ë¦ÅdÙÂÎqÏdÆnÑ�Ï±ÌxÈ:Å²Õ� Å�Ç'Æ�Æ�Ç<Ö)ÈsÎÜÐ�ÌxÅdÙ�Æ�ÊlÒïÐqË¦É ' é8ºót}ë m ÎqËR¸ ì&ºót}ë m ÈPÅÎEÏdÆ°ÍPË � ÎEÆ�É × Æ�ÐqÌxÎEØdÐqÆ × Ï�Ì�Ê>ÆÔÌxÅ�Ç¨Ë � Æ�Ð�Ì�ÊEË¦ÉÂÆ � Ï�Ì�ÎÊ>ÉlÌ¦ÍPÍ:Æ�ÐjÐ�ÌxÅdÙ�Æ1È:Å�ÎqÏdÆ�ÐqËGË�É*ÎEÆ�É × Æ�Ð�Ì�ÎqØdÐqÆ × Ï�Ì¦ÊEÆ¦Õ X Ë¦ÎEÏ× Ï�Ì�Ê>Æ
Ê × ÐEÆ
Ê>Æ�ÅGÎ¥Ì�Í`ÌxÐqÙ¦Æ × Æ�Ì43�ÌxÐqË¦ØdÅ±Ç ð�� º ò ¸ Ö¶ÏdË �¦�Æ � Æ�ÐvÒïË¦Ð ð76eº ò ± ÎEÏdÆ � Æ	Ú'ÏdÈ:ÛdÈPÎ � ØdÈPÎEÆ�Ç'È � Æ�ÐqÆ�ÅGÎ+ÛCÆ�Ï�Ì � �ÈPË�ÐqÊ�Õ � Å±Ç'Æ�Æ
Ç<Ö¦È:Å¸ÎEÏdÆcr 4 × Ï�Ì�Ê>Æ�ÖxÎqÏdÆ�ÏdË ×�× ÈPÅ�Ù]È:ÅGÎEÆ�Ù¦Ð�ÌxÍ
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L!ÈÊÉ�Ë�Ì�Í5ÏÎÏ4Ð�_+O�Ñ�ñ�Ú�Õ{Ô�ÌTÈ;Ù�Ë�Ô�È;Ú�Õ�ÚiãsÔåØ{ÍcÓ�Ô�ÌTË�Ü�Ô�Ë�ÌiÒ*âvæ·Ú
a�Ë�â×Ò�Ô�È;Ú�Õß;æ·Ú
a�Ë�â×Ò�Ô�Í�a1Ó�Ô�Ì	Ë�Ü�Ô�Ë�Ì�Í�æ¡ÈZÕ�Ë�Ó�Ò�Ý�Í	ÌiÒOÉ�Í�Ó�Ô�ÌTË{Ü�Ô�Ë�ÌÎÍ�àóÔJÚEÔåØ�Í
�ÀÒ�a
Í�â Ë�Õ�ÉCÞ�Ú�Ô�Í	Õ{Ô�È;Ò�âsÍ	Õ�Í	Ì;É��	a�È Û5Í	ÌÎÍ	Õ�ÜTÍ�ÙTÍ	Ô��AÍ�Í	Õ°Ò�a98OÒ
ÜTÍ	Õ�ÔÓ�ÈZÔ�Í	Ó�ç�â×Ò
ÙTÍ�âÊÍza�Ò�Ó�û·Ò�Õba¡¾�Ð�{�Ø{ÍcÜ�Ú�Õ�Ô�Ì	È�Ù�Ë�Ô�È�Ú�Õ�ÈZÓ?É�ÈåÝ�Í	Õ�Ò�Ó�Òã	Ë�Õ�Ü�Ô�È�Ú�ÕÀÚiãsÔåØ{Í>a�ÈZÓ�ÔJÒ�ÕxÜTÍ	Ó·ßJÔJÚ�Ó�ÈZÔ�Í	Ó�û·Ò�Õba�¾Oà¡Ë9ÞÀÔJÚ·�vØ�È;ÜTØÔåØ{Í?æ·Ú
a�Ë�â×Ò�Ô�È;Ú�Õ{ÓuÒ�ÌÎÍ%ÔJÒ9 
Í	Õ�ÈZÕ{ÔJÚcÒ
Ü�Ü�Ú�Ë�Õ{Ô�Ðu{�Ø�Í�a
Ò�ÓiØ{Í�acâ ÈZÕÖÍÌ�Í�Þ{Ì�Í	Ó�Í	Õ{Ô?ÔåØ{Í�Ò�Ób��æPÞxÔJÚ�Ô�È;Ü¡â Èåæ¡ÈZÔ�Ð
× ÐqÆ�ÊEÆ�ÅGÎqÊ.Ì¥Ê>ØdÐ × ÐqÈ:ÊEÈ:ÅdÙ¥Û±Æ�Ï�Ì � ÈPË�Ð3Ê>È:Å�Ñ�Æ�ÈsÎºÑ�Ï�ÌxÅdÙ�Æ�Ê3ÊEÈ:Ù¦Å²Õ
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L!ÈÊÉ�Ë�Ì�ÍÀÏÎÏ4Ð�_�_
Ñ°¼u¼þØ�Ú	Þ
ÞxÈZÕ�É#ÈåÕ{Ô�Í;É�ÌÎÒ*â Ó¬Ò�Ó¬Ò�ã	Ë�Õ�Ü�Ô�È�Ú�Õ(Úiãä7Ð/Ò	à(����çsÙiàmV"S�S:��Ð�{�Ø{ÍCÜ�ÈåÌÎÜ4âÊÍ	Ó·Ì�Í�Þ{Ì�Í	Ó�Í	Õ{Ô�ÔåØ{Í�ÜTÚ�æ@kÞxË�Ô�Í�a�Ý�Ò�â ËxÍ	Ó�ã	ÌÎÚ�ækÔåØ�Í�Ô��!Ú�ÜTÚTÞ
Þ�Í	Ì�ã	ÌÎÒOÉ�æ·Í	Õ{Ô�Ó}�vØ�ÈZâÊÍ}ÔåØ�ÍÜ�ÌÎÚ�ÓTÓ�Í	Ó/ÌÎÍ�ÞxÌ�Í	Ó�Í	Õ�Ô¢ÔåØ{Í¬Ý�Ò�â ËxÍ	Ó/Ü�Ú�æ5ÞxË�Ô�Í�a�ã	ÌÎÚ�æ ÔåØ{Í¬ÔåØ�Ì�Í�ÍÜ�Ú	Þ
Þ�Í	Ì%ãTÌÎÒOÉ�æ·Í	Õ{Ô�Ó�Ð1{�Ø{Í¡Ó	Ú*â Èpa�â ÈZÕÖÍ�ÈZÓqÔåØ{Í�q�Ô�Þ{Ì�Í	Ó�Í	Õ{Ô�Í�a¢ÈZÕÔJÒ
Ù4âÊÍ5ÏÎÏ4Ð�_�Ð
� ÅlË¦Ð�Ç'Æ�Ð3ÎEË¥Æ	Ú × Í`ÌxÈ:Å¸ÎEÏdÆ
Ê>Æ�ÒïÆ�Ì�ÎqØdÐqÆ�Ê�Ö¦Í:Æ	Î.Ø�Ê.ÌxÅ�Ì¦Í ��� ÆÎEÏ�Æ � Ì¦ÐEÈ`Ì�ÎqÈPË�Å#ËxÒ3ÎqÏdÆÂÏdË ×�× ÈPÅ�Ù�È:ÅGÎEÆ�Ù�ÐqÌ¦Í8Ì�ÊoÌ|ÒïØdÅ±ÑLÎEÈ:Ë¦ÅËxÒjÇ'È � Æ�ÐEÆ�Å�Î�Ù�Æ�Ë¦ÉÂÆ�ÎEÐqÈ:Ñ × ÌxÐ�ÌxÉÂÆ�ÎEÆ�Ð�Ê�;MÊEÆ�Æ J Ù¦Ø�ÐEÆ �}� Õ E ù � Õ\ ÏdÆÁÆ � Æ�ÑLÎqÈ � ÆêÏdË ×d× È:ÅdÙ-ÛCÆ	Î � Æ�Æ�Å2Î � ËÞÉlÌxÙ¦Å�Æ	ÎEÈ`Ñ�Ë�Ð �ÛdÈPÎqÌ¦Í:Ê)Ñ�ÌxÅ�ÛCÆ�Æ	Ú × ÐqÆ�ÊqÊEÆ�Ç�Ì¦ÊvÎqÏdÆ�ÊEØdÉ ËxÒ3ÌlÇ'È:ÐEÆ
ÑLÎ)Ñ�Ë¦Å �ÎEÐqÈ:ÛdØ'ÎEÈ:Ë¦Å�Ë¦Ð)ÎEÏ�ÐEË�ØdÙ¦Ï � Ê × Ì¦Ñ�ÆnÑ	Ë�ÅGÎEÐqÈPÛdØdÎEÈ:Ë¦Å<; è>= � Ì¦Å�ÇÔÌÎEÏ�ÐEË�ØdÙ¦Ï � ÛdÐqÈ:ÇdÙ¦ÆTÑ	Ë�Å�ÎqÐEÈ:ÛdØ'ÎqÈPË�ÅoÎEÏ�ÌxÎgÙ¦Ë�Æ
Ê � È:ÌvÎqÏdÆ3ÛdÐqÈ`Ç'Ù �È:ÅdÙÂË^Ú � Ù�Æ�Å�Ê�Ö

è 
W� è>= C�³ ý è ý è �ý@?4A ý ; �}� Õ � �
� ÏdÆ�ÐEÆ�ÎEÏdÆ�Ê>Ø�É ÐEØdÅ±ÊnË � Æ�Ð�ÎEÏdÆ�Ç'È � Æ�ÐEÆ�Å�Î � ÌxÍ:Æ�Å�Ñ�Æ�Ë�Ð �ÛdÈPÎqÌ¦Í:ÊjË¦Ò�ÎEÏ�ÆºÛ�ÐEÈ`Ç'Ù¦È:ÅdÙoÌ�ÎqË¦ÉlÊjÌxÅ�Ç A ý È:Ê¶ÎEÏ�Æ�ÍPÈ:Ù�Ì¦Å�Ç � ÎEË �ÉÂÆ	Î�ÌxÍ�Ñ�Ï±ÌxÐqÙ¦Æ � ÎEÐ�ÌxÅ±ÊbÒïÆ�Ð²ÊEÑ�ÐEÆ�Æ�ÅdÆ
Ç)Æ�ÚdÑ	ÈPÎqÌ�ÎqÈPË�Å¥Æ�ÅdÆ�ÐEÙ � Õ � ÅÎEÏ�ÆoÑ�Ì¦ÊEÆ)Ë¦Ò¶Æ
Ç'Ù¦Æ � ÊEÏ�ÌxÐqÈ:ÅdÙ æVç è�B Ñ�Ï�ÌxÈ:Å�Ê�Ö�ÎqÏdÆ]ÎEÏdÐqË¦Ø�Ù¦Ï �ÛdÐqÈ:ÇdÙ¦Æ#Ñ	Ë�ÅGÎEÐqÈPÛdØdÎEÈ:Ë¦Å�ÊlÌ¦ÐEÆ�È:Å�Ù¦Æ�Å�Æ�Ð�ÌxÍ�ÅdÆ�Ù¦Í:ÈPÙ�ÈPÛdÍ:ÆÜÌxÅ�Ç
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ÎqÏdÆÂË¦ÅdÍ � ÈPÉ × Ë¦ÐEÎqÌ¦Å�Î]ÎEÆ�ÐEÉ È`Ê)ÎEÏdÆnÎEÏdÐqË¦Ø�Ù¦Ï � Ê × Ì¦Ñ	Æ�Ë¦ÅdÆ�Õ
� Å±Ç'Æ�Æ
Ç<Ö¦ÎqÏdÆ ±8º�z æVç ì è ì æVç Ì¦ÅdÙ¦Í:Æ�Ê.ÌxÐqÆºÐqÆ�Ê × Ë¦Å�ÊEÈPÛ�ÍPÆvÒïË�ÐÇdÆ�Ê>ÎEÐqØ�ÑLÎqÈ � Æ � Ø�ÌxÅGÎqØdÉ ÈPÅGÎqÆ�ÐEÒïÆ�ÐqÆ�Å�Ñ�Æ�Ê]Ì¦Ê+ÒMÌxÐoÌ¦Ê+ÎEÏdÆ¸ÈPÅ �× Í:Ì¦ÅdÆ¥Ë^Ú � Ù�Æ�Å¾¸DC�Ë¦ÐqÛdÈPÎqÌxÍ`Ê�ÌxÐqÆ¥Ñ	Ë�Å�Ñ	Æ�ÐEÅdÆ
ÇE;ïÒïØdÐEÎEÏdÆ�Ð�ÐEÆ �ÒïÆ�ÐEÐqÆ�ÇêÌ¦Ê.¸�C1F � Õ \ ÏdÆ�ËxÎEÏ�Æ�Ð]¸DC�Ë�ÐEÛdÈPÎqÌ¦Í:Ê:;ïÐqÆ	ÒïÆ�ÐEÐqÆ�ÇëÌ�Ê¸�C1G � Ö × Æ�Ð × Æ�Å±Ç'È:Ñ�ØdÍ`ÌxÐvÎEËÂÎqÏdÆ�Ñ�Ï�Ì¦ÈPÅ × Í`ÌxÅdÆ�Ö�ÌxÐqÆoË¦ÐEÎEÏdË�Ù �Ë�Å�ÌxÍ3ÎEË�ÎEÏ�ÆlÉÂÌ¦Ù¦ÅdÆ�ÎEÈ`Ñ¸Ë¦ÐqÛdÈsÎ�ÌxÍ`Ê¥ÌxÅ�ÇÔÎqÏGØ±ÊoÎEÏdÆ|Ì�ÊEÊEË'Ñ	È �ÌxÎEÆ
Ç æVç ì è Ï�Ë ×d× È:ÅdÙ)ÎEÆ�ÐEÉlÊH;MÊEÆ�Æ J Ù¦ØdÐqÆ ��� Õ E ÿ Û � Ö è GVÖ¦ÌxÐqÆÊ>ÎEÐqÈ`ÑLÎEÍ �m� Æ�ÐqË�Õ ï È:Å�ÌxÍ:Í � ÖxÎqÏdÆW¸2IvË�ÐEÛ�ÈsÎ�ÌxÍ`Ê8Ì¦ÐEÆvÐqÆ�Ê × Ë�Å�ÊEÈPÛdÍ:ÆÒïË�Ð]Ì�Ñ	Ë�Å�ÎqÐEÈ:ÛdØ'ÎqÈPË�Å � ÏdÈ`Ñ�Ï#È`Ê+Ø�ÊEØ�Ì¦ÍPÍ � � Æ�Ð � Ê>ÉlÌxÍ:ÍJÖVÇdØdÆÎqËlÎEÏ�Æ � Æ
Ì43�ÅdÆ
ÊEÊºËxÒjÎqÏdÆ�È:Ð�Ë � Æ�ÐEÍ`Ì ×�� ÈPÎEÏ�ÎEÏdÆ�ÉÂÌ¦Ù¦ÅdÆ�ÎEÈ`ÑË�ÐEÛ�ÈsÎ�ÌxÍ`Ê�Ì�ÎvÎEÏdÆoÎ ��× È`Ñ�Ì¦Í æVç ì è Ç'È:Ê>ÎqÌ¦Å�Ñ	Æ
Ê�Õ
\ Ì43�È:ÅdÙ�ÅdË � È:ÅGÎEËéÌ¦Ñ�Ñ�Ë¦ØdÅGÎ�ÇdÈ:Ê>ÎEË�Ð>ÎqÈPË�Å�Ê|ÒïÐqË¦É5ÎEÏ�ÆÈ`Ç'Æ
ÌxÍÂÙ¦Æ�Ë¦ÉÂÆ	ÎqÐ � ÖnË�ÅdÆêÙ�Æ�ÅdÆ�ÐqÌ¦ÍPÍ � Ñ	Ë¦Å±Ê>È`Ç'Æ�Ð�ÊÜÎqÏ�Ì�Î�ÎEÏ�ÆÍ:Æ�Ì�Ç'È:ÅdÙ × Æ�Ð>ÎqØdÐqÛ�Ì�ÎqÈ � ÆoÎEÆ�ÐqÉ ÌxÐqÈ:ÊEÆ�ÊºÒïÐqË¦ÉîÎEÏdÆ¥ÎqÏdÐqË¦ØdÙ�Ï �Û�ÐEÈ`Ç'Ù¦ÆlÑ�Ë¦ÅGÎEÐqÈPÛ�Ø'ÎEÈ:Ë¦ÅÔËxÒ3ÎqÏdÆlÈPÅ �J× Í`ÌxÅ�ÆnË^Ú � Ù¦Æ�Å�¸DC F Ë¦Ð �Û�ÈsÎ�ÌxÍ`Ê�Õ � Å�Ç'Æ�Æ�Ç<ÖgÎEÏdÈ`Ê¥Ñ	Ë�ÅGÎEÐqÈPÛdØdÎEÈ:Ë¦Å�È:Ê�3�ÅdË � ÅÔÎEËÜÊqÑ�ÌxÍ:ÆÌ�Ê � 687 d _ e h _ ' µ ? ¸dÖ � ÏdÆ�ÐqÆ _ È:Ê]ÎqÏdÆ æ<ç ì è ì æVç ÌxÅ �Ù�ÍPÆ#Ì�ÊlÇ'Æ J ÅdÆ�ÇéÈ:Å J Ù¦ØdÐqÆ ��� Õ E ÿ Ì�Õ ï È:Ù¦ØdÐqÆ �}� Õ E ù Ì�Ì¦Å�Ç��� Õ E ù Û�ÐEÆ × Ë�Ð>Î�Ê1ÎEÏdÆ � ÌxÐqÈ`Ì�ÎEÈ:Ë¦Å±Ê.Ë¦ÒgÎEÏ�Æ æVç ì è ì æVç Ì¦ÅdÙ¦Í:ÆÒïË�Ð]ÎEÏdÆ × ÐqÆ�ÊEÆ�ÅGÎEÍ � ÊbÎqØ�Ç'È:Æ�Ç�Ñ	Ë�É × Ë¦Ø�Å�Ç<ÕC[)ÅdÆÂÊEÆ�Æ�Ê]È:É �ÉÂÆ
Ç'È:ÌxÎEÆ�Í � ÎEÏ�ÌxÎTÎEÏdÆ è 
 × Æ�Ì43nÌxÐqË¦ØdÅ�Ç ð1�Kº ò ¸ È`Ê8ÎEËxÎ�ÌxÍ:Í �Ñ�Ë¦ÐqÐEÆ�Í:ÌxÎEÆ
Ç � ÈPÎEÏÂÎqÏdÆ)Ê>ÎEÐqË¦Å�Ù¥ÈPÅ�Ñ�ÐEÆ
Ì¦ÊEÆ�ËxÒVÎEÏ�Æ æVç ì è ì æ<çÌ¦ÅdÙ¦Í:Æ#Ì�Î|ÛCËxÎqÏ¨ÎEÆ�É × Æ�Ð�Ì�ÎqØdÐqÆ�Ê�Õ ï ÈPÙ�ØdÐEÆ ��� Õ E ÿ ÌÓÊEÏdË � ÊÎqÏdÆ�É¸Æ
Ñ�Ï�ÌxÅ�È:ÊEÉ ÐEÆ
Ê × Ë¦Å±Ê>È:ÛdÍ:ÆlÒïË¦ÐnÎEÏdÆ�È:Å�Ñ	ÐqÆ�Ì�Ê>Æ�ËxÒ�ÎEÏ�ÆÆ � Æ
ÑLÎqÈ � Æ°ÏdË ×d× È:ÅdÙ�Ö è 
 ÖvÎEÏdÐqË¦ØdÙ�Ï¨ÎEÏdÆ°ÈPÅ�Ñ�ÐEÆ
Ì¦ÊEÆÜËxÒoÎEÏ�Æè �F Ï�Ë ×d× È:ÅdÙ�ÎEÆ�ÐqÉ�Õ ï Ë�Ð]Ì¦ÅdÙ¦Í:Æ�Ê�Í:Ì¦ÐEÙ�Æ�Ð�ÎqÏ�ÌxÅ ±8º�z ÖCÌ�Ê+È:ÅÎqÏdÆ × ÐqÆ�ÊEÆ�ÅGÎ�Ñ�Ì�Ê>Æ�Ö è F Ì¦Å�Ç è �F Ï±Ì � Æ]ÎEÏdÆ�ÊqÌxÉÂÆ¥ÊEÈPÙ�Å�Ì¦Å�ÇÎqÏ�Ø�ÊlÑ	Ë�Å�ÎqÐEÈ:ÛdØ'ÎqÆ × ËGÊ>ÈPÎEÈ � Æ�Í � ÎqË è 
 Õ \ Ï�È:ÊÂÉÂÆ�Ñ�Ï±ÌxÅdÈ`Ê>ÉÆ�Ú × Í:Ì¦ÈPÅ±ÊlÎEÏ�Æ è 
�× Æ�Ì23éÌ¦ÐEË�ØdÅ�Ç ð�� º ò ¸ ÖvÏdË � Æ � Æ�ÐlÈPÎÑ�ÌxÅdÅ�ËxÎlÌ¦Ñ�Ñ�Ë¦ØdÅGÎ¸ÒïË¦Ð¸ÎEÏ�Æ�Å�Æ�Ù�ÌxÎEÈ � Æ × Æ
Ì43�Ë�Û�Ê>Æ�Ð � Æ�ÇëÈ:ÅÎqÏdÆ¥Í:Ë � ÎEÆ�É × Æ�ÐqÌxÎEØdÐqÆ × Ï�Ì¦ÊEÆ�Ê�Ì¦ÐEË�ØdÅ�Ç ð]�nº ò ± Õ
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L!ÈÊÉ�Ë�Ì�Í�ÏÎÏ4Ð�_&g
Ñ�Ò�à�Ò�Õ�a/Ùià KMLKJON�JOKML Ò�Õ�É*âÊÍ	ÓCÐóÜià�Ò�Õ�a¾a�à�%Ú�ÔJÒ�Ô�È;Ú�Õ�Ò�Õ�É*âÊÍ%Úiã®ÔåØ{Í®æ·ÒOÉ�Õ�Í	Ô�È;Ü5Ú�Ì4Ù�ÈZÔJÒ�â{Ò�ÌiÚ�Ë�Õba�ÔåØ{Í!LM Ò4á�ÈZÓ�çÔåØ{Í�Ì�ÍZãOÍ	ÌÎÍ	Õ�ÜTÍGÙTÍ	ÈZÕ�É�ÔJÒ9 
Í	Õ¬Ò�Ó�ÔåØ�Í KMLKJ4N ® Þxâ×Ò�ÕÖÍGÍ�à�Ò�Õba5ã9àÒ�Ý�Í	ÌÎÒOÉ�Í1a�ÈZÓ�ÔJÒ�ÕxÜ	Í�ÙTÍ	Ô��AÍTÍ	Õ#Ô��!Ú�¼u¼ KÖL Ò�ÔJÚ�æ�Ó}Ò�Õba�ÔåØ{Í	ÈZÌÔ��AÚ�Ù�Ì	ÈÞaOÉ�ÈZÕ�É"k�ÚOá��4É�Í	Õ�â È×É
Ò�Õba�Ó�Ð
\ Ï�Æ�Ê>Æ
Ñ	Ë¦Å±Ç�Æ � Æ
ÑLÎ�Ë¦Å�ÆoÑ�ÌxÅ�ÎEÏdÈ:ÅN3�ËxÒbÖdÈ`ÊºÎEÏdÆ�ÊEÆ	Î�È:Å

ËxÒ¶ÎEÏdÆm¸DC G Ë¦ÐqÛdÈPÎqÌ¦Í²Ñ	Ë¦ÅGÎqÐEÈ:ÛdØ'ÎqÈPË�Å²Õ � Å�Ç'Æ�Æ
Ç<Ö�ÎEÏ�Æ)ÎqË¦Ð�Ê>È:Ë¦ÅËxÒdÎqÏdÆ æVç ì è
B Í:Ë'Ñ�ÌxÍ × Í`ÌxÅdÆ
ÊjÑ	Ë¦É × Ì¦ÐEÆ
ÇoÎEË)ÎEÏ�Æ1ÐqÆ	ÒïÆ�ÐEÆ�Å�Ñ	ÆÌ � Æ�ÐqÌ¦Ù¦Æ�Ñ�Ï�Ì¦ÈPÅ × Í:Ì¦ÅdÆoÈ:ÊºÐqÆ�Ê × Ë�Å�ÊEÈPÛdÍ:Æ)ÒïË¦Ð�Ì�Å�Ë¦Å � Æ�ÐqË è GÎEÆ�ÐEÉ�Õ � Ë¦ÐqÆ × ÐEÆ
Ñ	È`Ê>Æ�Í � ÖdÈPÒ � È:Ê�ÎEÏdÆnÌxÅdÙ�ÍPÆoÛCÆ	Î � Æ�Æ�Å�ÎqÏdÆÉlÌxÙ¦Å�Æ	ÎEÈ`Ñ]Ë¦ÐqÛdÈPÎqÌxÍ<Ì¦Å�Ç�ÎEÏdÆ æVç ì è B × Í`ÌxÅdÆ�Ö è G�ÊqÑ�Ì¦ÍPÆ
Ê�Ì¦Ê7>OQP dJ�®e Õ ï ÈPÙ�ØdÐEÆ
Ê ��� Õ E ù Û�ÌxÅ±Ç �}� Õ E ù ÑlÐEÆ × Ë�Ð>Î�ÎEÏdÆ � Ì¦ÐEÈ �Ì�ÎqÈPË�Å�Ê�Ë¦ÒnÊEØ�Ñ�Ï � ÌxÅ�Ç�Ì¦ÊqÊ>Ë'Ñ�È:ÌxÎEÆ�ÇSR/ÎEË�ÐqÊEÈ:Ë¦ÅÞÌxÅ�Ù¦Í:Æ�Ê
;MÊEÆ�Æ J Ù�ØdÐqÆ �}� Õ E ÿ ÛÓÒïË�Ð¥ÎEÏ�Æ�Ç'Æ J ÅdÈsÎqÈPË�Å�Ê � ÒïË¦Ð�ÎEÏdÆ�Ê>ÎEØ±Ç �ÈPÆ
ÇêÑ�Ë¦É × Ë�ØdÅ�Ç<Õ°[)Å�Æ�ÊEÆ�Æ
Ê�È:ÉÂÉ¸Æ
Ç'È`Ì�ÎEÆ�Í � ÎqÏ�Ì�ÎÂØdÅdÍ:ÈQ3¦Æ� Ï�Ì�Î � Ì�Ê.Æ�Ú × Æ
ÑLÎEÆ
Ç<ÖGÎEÏdÆ�ÐEÆ)È:Ê1ÅdË¦ÎvÌ¦Å � Ñ�Ë¦ÐqÐEÆ�Í:ÌxÎEÈ:Ë¦ÅÂÛ±Æ �Î � Æ�Æ�Å�ÎEÏdÆ � ÌxÅ�Ç:RëÌxÅdÙ�ÍPÆ
Ê1ÉÂË'Ç'ØdÍ`Ì�ÎqÈPË�Å�Ê�Ì¦Å�Ç|ÎqÏdÆ¥Í:Ë �ÎEÆ�É × Æ�Ð�Ì�ÎqØdÐqÆ × Æ
Ì43ÜÌxÐqË¦Ø�Å�Ç ð!�úº ò ± Õ ï È:Ð�ÊbÎ
Ö±ÛCËxÎqÏ°Í:Ë �ÌxÅ�Ç�ÐqË�Ë¦ÉþÎqÆ�É × Æ�Ð�Ì�ÎEØ�ÐEÆ�Ê>ÎEÐqØ�ÑLÎqØdÐqÆ¥Æ	Ú'ÏdÈ:ÛdÈsÎ � Æ�Ð � ÊEÈPÉÂÈ �Í:Ì¦Ð � Ì¦ÐEÈ`Ì�ÎqÈPË�Å�Ê]ËxÒ � ÌxÅ�ÇER3Õ1I�Æ
Ñ	Ë�Å�Ç<Ö � Ì¦Å�ÇER¨Ì¦ÐEÆ¸ËxÒË ×d× Ë�ÊEÈPÎEÆvÊ>È:Ù¦Å�ÊjÈ:ÅnÎEÏdÆ ð1��º ò ± ÐqÆ�Ù¦È:Ë¦Å¸ÌxÅ�Ç�ÎEÏ�Ø�ÊjÈ:Å�Ç'Ø±Ñ	ÆÌ × Ë�ÊEÈsÎqÈ � Æ$;MÌ¦Å�Ç�ÅdËxÎ+ÎEÏdÆ � Ì¦Å�ÎqÆ�Ç�ÅdÆ�Ù�ÌxÎEÈ � Æ � Ñ�Ë¦ÅGÎEÐqÈ:ÛdØ �ÎEÈ:Ë¦Å�ÎEË è 
 Õ
\ ÏdÆ�ÍPÆ�Ò�Î.Ë � Æ�Ð × ËGÊEÊEÈPÛ�ÍPÆ�Ñ�Ë¦ÅGÎEÐqÈPÛ�Ø'ÎEÈ:Ë¦Å¸È:ÊTÎEÏdÆ�¸TIvË¦ÅdÆ�Õ\ ÏdÈ`Ê°Ñ	Ë�ÅGÎEÐqÈPÛdØdÎEÈ:Ë¦Å²Ö�Ì¦Í � Ì � ÊÜÌ¦ÑLÎqÈ � Æ�ÌxÅ�Ç�Ë¦ÒÂÅ�Æ�Ù�ÌxÎEÈ � ÆÊ>È:Ù¦ÅgÖTÈ:ÊnØ�ÊEØ�ÌxÍ:Í �1� Æ�Ì23ÔÈ:ÅêÌxÉ × Í:ÈPÎEØ�Ç'Æ�Ç'ØdÆ�ÎEË°ÎEÏdÆ�ÎEË�ËÍ:Ì¦ÐEÙ�Æ æVç ì è ÇdÈ:Ê>ÎqÌ¦Å�Ñ	Æ
Ê�Õ � Å±Ç'Æ�Æ
Ç<Ö�ÈsÎ�ÊqÑ�Ì¦ÍPÆ
ÊlÆ	Ú × Ë¦ÅdÆ�Å �ÎEÈ`ÌxÍ:Í ��� ÈsÎqÏlÎEÏ�Æ æVç ì è Ç'È`ÊbÎ�ÌxÅ�Ñ�Æ�Ê�Õ � ÅÂÎqÏdÆ × ÐqÆ�ÊEÆ�ÅGÎ.Ñ�Ì¦ÊEÆ¦ÖÈsÎÂÑ�Ì¦Å�Û±Æ�Ê>Æ�Æ�ÅëÈ:Å J Ù�ØdÐqÆ �}� Õ E ù ÆlÎEÏ�ÌxÎ�ÎqÏdÆ æVç ì è ÇdÈ:Ê �ÎqÌ¦Å�Ñ	Æ
Ê1Ì¦ÐEÆ � Æ�Ð � ÊEÏdË�Ð>ÎvÌxÐqË¦ØdÅ�Ç ð]�nº ò ± Õ $ Æ�ÎºØ�Ê1ÅdË¦ÎEÈ`Ñ	ÆÎEÏ�ÌxÎgÎqÏdÈ:Ê¶Ç'È`ÊbÎqË¦ÐEÎEÈ:Ë¦Å¥È`ÊgÉnØ�Ñ�Ï � Æ
Ì43�Æ�Ð²È:ÅoÎEÏdÆ1ÐEË�Ë�É-ÎqÆ�É �× Æ�ÐqÌxÎEØdÐqÆ × Ï±Ì¦ÊEÆ+ÌxÅ�ÇÂÈPÎqÊ1Æ � Æ�Ñ	Î1È`Ê.Ñ�Ë¦É × Æ�Å�ÊqÌ�ÎEÆ
ÇÂÛ � ÎqÏdÆ
æVç ì è ì æ<ç ÌxÅ�Ù¦Í:Æ�Ç'È:Ê>ÎEË�Ð>ÎqÈPË�Å�ÎEÏ�ÌxÎ]Ì¦Ñ	ÎqÊ+Ë¦Å è 
G� ÈPÎEÏÜÎqÏdÆË ×d× Ë�ÊEÈPÎEÆ�ÊEÈPÙ�Å²Õ � Å¸ÎqÏdÆ�Í:Ë � ÎqÆ�É × Æ�ÐqÌxÎEØdÐqÆ�Ê>ÎEÐqØ�ÑLÎqØdÐEÆvÎqÏdÆ
æVç ì è ì æ<ç ÌxÅdÙ�ÍPÆ�Ê>ÎqÌ � ÊjÑ	Í:Ë�ÊEÆvÎEË ±8º�z ;MÌ¦ÐEË�ØdÅ�Ç ð1��º ò ± � ÖÎEÏ�Ø�ÊoÎqÏdÆlÎqÏdÐEË�ØdÙ¦Ï � ÛdÐqÈ`Ç'Ù¦ÆÂÑ	Ë�Å�ÎqÐEÈ:ÛdØ'ÎqÈPË�ÅÓÈ:Ê¥Æ
ÊEÊEÆ�ÅGÎqÈ:Ì¦ÍPÍ �Ç'ØdÆ.ÎEË�ÎqÏdÆj¸TI1Ë¦ÐqÛdÈsÎ�ÌxÍ`Ê � ÏdÈ`Ñ�Ï�Ì�ÑLÎgÅdÆ�Ù�ÌxÎEÈ � Æ�Í � Ë¦Å è 
 ÌxÅ�ÇÌxÐqÆ¥ÎEÏ�Ø�Ê]ÐqÆ�Ê × Ë�Å�ÊEÈPÛdÍ:Æ�ÒïË�Ð+ÎqÏdÆÂÑ�Ï�ÌxÅdÙ�Æ�È:Å#ÎEÏ�ÆnÏdË ×d× È:ÅdÙÊ>È:Ù¦ÅgÕ
ï È:Ù¦Ø�ÐEÆ ��� Õ E è ÊEÏdË � ÊvÎqÏdÆ � ÌxÐqÈ:ÌxÎEÈ:Ë¦Å�ÊvË¦Ò¶ÎqÏdÆ ©u© Æ	Ú �Ñ�Ï�ÌxÅ�Ù¦Æ+È:ÅGÎEÆ�Ù¦Ð�ÌxÍVÌ�Î�Û±Ë¦ÎEÏ�ÎEÆ�É × Æ�Ð�Ì�ÎqØdÐqÆ�Ê�Õ?[)ÅdÆ¥Ñ�ÌxÅ�Ë�Û �Ê>Æ�Ð � ÆoÎEÏ�ÌxÎ�Ö<Ì¦Ê+ÒïË¦Ð+ÎEÏdÆnÏdË ×�× ÈPÅ�Ù�ÖCÎEÏdÆnÆ	ÚdÑ�Ï�Ì¦ÅdÙ¦Æ � Ì¦ÐEÈ`Ì �ÎEÈ:Ë¦Å�Ê)ÌxÐqÆ � Æ�Ð � Í`ÌxÐqÙ¦Æ�Ñ	Ë�É × ÌxÐqÆ�Ç�ÎqË|ÈsÎ�Ê)Ì � Æ�Ð�ÌxÙ�Æ � Ì¦ÍPØdÆ�Õ� Å�Ç'Æ�Æ�Ç<Ö�ÎqÏdÆ�ÈPÅGÎEÆ�ÐqÌ�ÑLÎqÈPË�Å�Æ � Æ�Å�Ù¦Ë�Æ�Ê�ÒïÐqË¦É5ÒïÆ�ÐqÐEË�ÉÂÌ¦Ù �ÅdÆ	ÎqÈ:Ñ.ÎEË]ÌxÅGÎEÈPÒïÆ�ÐqÐqË¦ÉlÌxÙ�ÅdÆ	ÎqÈ:ÑTÛCËxÎqÏ�È:Å�ÎqÏdÆ1Í:Ë � ÌxÅ±Ç�ÐqËGË�ÉÎEÆ�É × Æ�Ð�Ì�ÎqØdÐqÆÁÑ�Ì�Ê>Æ
Ê�Õ Î ÊÔÒïË�Ð°ÎqÏdÆÁÏ�Ë ×d× È:ÅdÙ±Ö�ÎqÏdÆÁÆ�Ò �ÒïÆ�Ñ	ÎEÈ � Æ#Æ�Ú'Ñ�Ï±ÌxÅdÙ�Æ � 
 Ñ�Ì¦Å¨Û±Æ#Æ�Ú × ÐEÆ
ÊEÊEÆ�Ç¨Ì�ÊlÎEÏ�Æ°Ê>Ø�ÉËxÒÂÌéÇdÈPÐqÆ�Ñ	Î�Ë�Ð�ÎEÏdÐqË¦ØdÙ�Ï � Ê × Ì�Ñ	Æ�Ñ	Ë¦ÅGÎqÐEÈ:ÛdØ'ÎqÈPË�Å � = ;�ÌxÍ �� Ì � Ê.ÒïÆ�ÐqÐEË�ÉlÌxÙ¦Å�Æ	ÎEÈ`Ñ�È:Å�Å�Ì�ÎqØdÐqÆ � ÖdÌ¦Å Î Å�Ç'Æ�Ð�ÊEË¦Å�Ê>Ø × Æ�Ð �Æ	ÚdÑ�Ï�Ì¦ÅdÙ¦ÆlÎqÆ�ÐqÉöÈPÅ � Ë�Í � È:ÅdÙÜÎqÏdÆ�ÇdÈPÐqÆ�Ñ	ÎnÏdË ×d× È:ÅdÙ°È:ÅGÎEÆ�Ð �Ì¦Ñ	ÎEÈ:Ë¦Å�Ê�Ö¶Ì¦Å�ÇÔÎEÏdÐqË¦ØdÙ�Ï � ÛdÐEÈ`Ç'Ù�ÆÂÊEØ × Æ�Ð�Æ�ÚdÑ�Ï�ÌxÅdÙ�Æ¸ÎEÆ�ÐqÉlÊÌ¦ÊqÊ>Ë'Ñ�È:ÌxÎEÆ�Ç � ÈsÎqÏ�ÎEÏdÆoÎqÏdÐEÆ�ÆoË^Ú � Ù�Æ�Å�Ë�ÐEÛ�ÈsÎ�ÌxÍVÎ ��× Æ
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� ÏdÆ�ÐqÆ H È`Ê�ÎqÏdÆ�ÊqÑ	ÐqÆ�Æ�ÅdÆ�Ç�Ë�ÅdÆ � Ê>ÈPÎEÆ�Ñ	Ë¦Ø�ÍPË�É�ÛdÈ`ÑlÐqÆ × ØdÍ �Ê>È:Ë¦Å�Ë¦Å-ÎEÏdÆÓÉlÌxÙ�ÅdÆ	ÎqÈ:ÑÔË¦ÐqÛdÈPÎqÌxÍJÕ Î Ê�Æ	Ú × Æ
ÑLÎqÆ�Ç-ÒïÐEË�ÉÆ � Ø�ÌxÎEÈ:Ë¦Å ��� Õ ç Ö.ÌÔÊ>ÎEÐqË¦Å�ÙÔÑ	Ë�ÐEÐqÆ�Í`Ì�ÎqÈPË�ÅëÛ±Æ�Î � Æ�Æ�ÅêÎEÏdÆ è 
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L!ÈÊÉ�Ë�ÌÎÍÀÏÎÏ4ÐN_hv*Ñéü�ÜTØ{Í	æGÒ�Ô�È;Ü�Ü�Ú�Õ{Ô�ÌTÈ;Ù�Ë�Ô�È;Ú�ÕÃÚiã�ÔåØ{Í	a�È ÛPÍ	Ì�Í	Õ�ÔÔåØ�ÌiÚ�Ë*É9Ø�k�Ù�Ì	Èpa4É�Í/æ·ÍÎÜTØ�Ò�Õ{ÈåÓTæ·Ð�Ò�à/ÔåØ�ÌiÚ�Ë*É9ØóÔåØ{ÍÀÚ4á��OÉ�Í	Õ�UVUÚ�Ì�Ù�ÈZÔJÒ*â Ó�ç%Ùià·ÔåØ�ÌiÚ�Ë*É9Ø�ÔåØ{ÍGÚOá��4É�Í	Õ1�TUVW£Ú�Ì�Ù�ÈZÔJÒ*â Ó�ç%Üià·ÔåØ�ÌiÚ�Ë*É9ØÔåØ{ÍcÚOá��4É�Í	Õ]�)XCÚ�Ì�Ù�ÈZÔJÒ*â Ó�Ð
� ÌxÐqÈ:ÌxÎEÈ:Ë¦Å�Ê]ÌxÅ�Ç#ÎEÏdÆ � 
 � Ì¦ÐEÈ`Ì�ÎqÈPË�Å�Ê+È`ÊoË¦Û±Ê>Æ�Ð � Æ�ÇÜÈ:Å J Ù �ØdÐqÆ �}� Õ E è Õ � Å�Ç'Æ�Æ�Ç<Ö � Ï�Æ�Å�ÎqÏdÆ�Ù�Æ�Ë�É¸Æ�ÎEÐqÈ:Ñ�Ç'È:Ê>ÎEË�Ð>ÎqÈPË�Å�ÊÊ>Æ�ÎéÈ:Å²ÖÜÎqÏdÆ�Æ � Æ�ÑLÎqÈ � Æ*Æ	ÚdÑ�Ï�ÌxÅ�Ù¦Æ-È:ÅGÎEÆ�Ù¦Ð�ÌxÍ�ÊbÎ�ÌxÐEÎqÊêÎEËÛ±ÆÓÇ'Ë�É¸È:Å�ÌxÎEÆ�Ç-Û � ÎqÏdÆ�ÎEÏdÐqË¦Ø�Ù¦Ï � ÛdÐqÈ:Ç'Ù�Æ#ÉÂÆ�Ñ�Ï�Ì¦ÅdÈ`Ê>ÉlÊÎEÆ�ÐEÉlÊ¥ÌxÅ±Ç°ÛCÆ�Ñ�Ë¦ÉÂÆ�Ê�Ì¦ÅGÎEÈPÒïÆ�ÐqÐEË�ÉÂÌ¦Ù¦ÅdÆ�ÎEÈ`ÑxÕ \ ÏdÈ`ÊoÈ:ÊoÎqÏdÆÑ�Ì�Ê>ÆlÌxÐqË¦Ø�Å�Ç ð��»º ò ¸ ÌxÎ�Û±Ë¦ÎEÏ�ÎEÆ�É × Æ�ÐqÌxÎEØdÐqÆ�Ê]ò Ç'ØdÆÎEËlÎqÏdÆ�ÎqÏdÐqË¦ØdÙ�Ï � Û�ÐEÈ`Ç'Ù¦Æ¥ÊEØ × Æ�Ð � Æ�Ú'Ñ�Ï±ÌxÅdÙ�Æ¥É¸Æ
Ç'È`Ì�ÎEÆ
Ç�Û �ÎEÏdÆ1¸�C1F°Ë^Ú � Ù�Æ�Å�Ë¦ÐqÛdÈsÎ�ÌxÍ`Ê)ò ÌxÅ±Ç°ÒïË�Ð ð��»º ò ± ÈPÅÓÎqÏdÆÍPË � ÎEÆ�É × Æ�Ð�Ì�ÎqØdÐEÆ¥Ñ�Ì¦ÊEÆ+ò ÇdØdÆoÎEË¸ÎEÏ�ÆoÑ�Ë¦ÅGÎEÐqÈ:ÛdØ'ÎEÈ:Ë¦Å�ËxÒÎEÏdÆ¥Ë^Ú � Ù¦Æ�Å#¸TIoË¦ÐqÛdÈPÎqÌxÍ`Ê�Õ
\ ÏdÈ:ÊjÆ�Ú'È:Ê>ÎEÆ�Å�Ñ	ÆºËxÒVÑ�Ï�ÌxÈ:Å�ÐqÆ�Ù�ÈPË�Å�Ê²ÒïË�Ð � ÏdÈ`Ñ�Ï�ÎEÏ�Æ ©u©Æ	ÚdÑ�Ï�Ì¦ÅdÙ¦Æ)È:ÊvÌxÅGÎqÈsÒïÆ�ÐEÐqË¦ÉlÌxÙ�ÅdÆ	ÎqÈ:Ñ�È:Ê�Ö'Û � ÈsÎ�Ê>Æ�ÍsÒbÖ � ØdÈPÎEÆoÐqÆ �ÉlÌxÐY3^Ì¦ÛdÍ:Æ�ÊEÈ:Å�Ñ	Æ�ÈPÎ|È:Ê|Ì¦Í � Ì � ÊÂÌ¦ÊqÊ>ØdÉÂÆ
Ç�ÎqÏ�Ì�Î ©u© Æ	Ú �Ñ�Ï�ÌxÅ�Ù¦ÆêÈ`ÊÔÒïÆ�ÐqÐEË�ÉlÌxÙ¦Å�Æ	ÎEÈ`Ñ�È:ÅäÅ±Ì�ÎEØ�ÐEÆéÈPÅ ÊEØ�Ñ�Ï/Ñ�Ï�Ì¦ÈPÅ
Ê � Ê>ÎEÆ�ÉÂÊ�Õ � Å ÎEÏ�ÆäÍ:Ë � ÎqÆ�É × Æ�ÐqÌxÎEØdÐqÆäÑ�Ì¦ÊEÆôÈsÎ�Ñ	Ë¦Ð �ÐEÆ
Ê × Ë¦Å±ÇdÊÓÎEËôÌôÅdË¦ÅÝÅdÆ�Ù¦Í:ÈPÙ�ÈPÛ�ÍPÆ × Ì¦Ð>Î�Ë¦Ò�ÎEÏdÆ-Ñ�Ï±ÌxÈ:Å²ÖÅ�ÌxÉÂÆ�Í � ¸ ì�õ Õ $ Æ	Î¥Ø�Ê¥Ì¦Í:ÊEË�ÐEÆ�ÉÂÈPÅ�Ç°ÎEÏ±Ì�Î�Ê>Ø±Ñ�Ï�Ì × ÏdÆ �ÅdË¦ÉÂÆ�ÅdË¦Å�Ï�Ì¦Ê#ÅdËxÎ#ÛCÆ�Æ�Å�Ë�Û�ÊEÆ�Ð � Æ�Ç�È:Å�ÎqÏdÆ�ØdÅ±Ç'Ë × Æ�ÇÑ	Ë�É × Ë¦Ø�Å�ÇÞß�à�àxá â ÌxÅ�ÇéÊ>Ï�Ë¦ØdÍ`ÇëÎqÏGØ±ÊnÛCÆ × Ø'ÎÂÈPÅGÎqË × Æ�Ð �Ê × Æ�Ñ	ÎEÈ � Æ � ÈPÎEÏÓÎEÏ�Æ|Ë¦Û�ÊEÆ�Ð � Ì�ÎqÈPË�Å°ËxÒ�ÌxÅGÎqÈsÒïÆ�ÐEÐqË¦ÉlÌxÙ�ÅdÆ	ÎqÈ:ÑÑ	Ë�ÐEÐqÆ�Í`Ì�ÎqÈPË�Å�Êvßsá ��/ Örá 0 á
Örá 0 à â ÌxÎ1Í:Ë � ÎEÆ�É × Æ�Ð�Ì�ÎqØdÐEÆ+ÈPÅlÎqÏdÆÑ�Ì¦Í:Ñ�ÈPØdÉúÏdÈ:Ù¦Ï�Í � Ç'Ë × Æ
Ç × Ï�Ì�Ê>Æ
Ê�Õ \ ÏdÈ:Ê � ØdÆ�Ê>ÎEÈ:Ë¦Å � ÈPÍ:ÍÛ±Æ¸Ç'È`ÊEÑ�Ø�ÊEÊEÆ�Ç#ÈPÅ°ÊEË¦ÉÂÆ � Ï�Ì�Î+ÉÂË�ÐEÆ�ÇdÆ	ÎqÌ¦ÈPÍ`Ê)ÈPÅÜÎqÏdÆ¸ÅdÆ	Ú�ÎÊ>Æ
ÑLÎqÈPË�Å²Õ

Î ÅdË¦ÎEÏdÆ�Ð�È:É × Ë�Ð>Î�ÌxÅGÎ�ÐqÆ�ÉlÌxÐY3éÈ:Ê�ÎEÏdÆÔÆ	Ú'È`ÊbÎqÆ�Å�Ñ�Æ°ËxÒÌxÅGÎEÈPÒïÆ�ÐqÐqË¦ÉlÌxÙ�ÅdÆ	ÎqÈ:Ñ ©�© Æ	ÚdÑ�Ï�Ì¦ÅdÙ¦ÆvÒïË�Ð æVç ì è ì æVç ÌxÅdÙ�ÍPÆ
� ÌxÍ:ØdÆ�Ê � Æ�Ð � Ñ�ÍPËGÊ>ÆºÎqË ±8º�z ;ïÈ:Å¸ÎEÏdÆ ð$6nº ò ± Ð�ÌxÅdÙ�Æ � Õ \ ÏdÈ`ÊÙ¦Ë�Æ�ÊTÌ¦Ù�Ì¦ÈPÅ�Ê>ÎTÌxÍ:Í�Ì¦ÊqÊ>Ø�É¸Æ
Ç�ÉÂË'Ç'Æ�Í:ÊTË¦Ò±ÎqÏdÆ�ÉlÌxÙ�ÅdÆ	ÎqÈ:ÑºÈ:Å �

ÎEÆ�ÐqÌ�ÑLÎqÈPË�Å�Ê²ÎqÏdÐqË¦ØdÙ�Ï ±�º{z Ì¦ÅdÙ¦Í:Æ�Êºß�à�à /�â Õ � Å�Ç'Æ�Æ�Ç<ÖxÎEÏdÆºÐEË�ÍPÆËxÒjÎqÏdÆ¥¸TI�Ë�ÐEÛdÈPÎqÌ¦Í:Ê�È:Ê+Ø�Ê>Ø±ÌxÍ:Í � ÈPÙ�ÅdË¦ÐqÆ�Ç�Ì¦Å�Ç�ÎEÏdÈ`Ê)È:Ê�ÎEÏdÆ
J Ð�ÊbÎ�Ñ�Ì¦ÊEÆ¸ÎEËÜË¦Ø�ÐZ3GÅ�Ë � ÍPÆ
Ç'Ù¦Æ¸ÎEÏ±Ì�Î�ÎqÏdÆ�È:Ð�Æ � Æ�Ñ	Î�È:Ê�ÅdËxÎË¦Å�Í � ÅdË¦Å � ÅdÆ�Ù¦Í:ÈPÙ�ÈPÛdÍ:ÆTÛdØ'ÎjÇ'Ë¦ÉÂÈ:Å�Ì�ÎqÈPÅ�ÙvÎEÏdÆ1ÈPÅGÎEÆ�ÐqÌ�ÑLÎqÈPË�Å�Ê�Õ
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a) 5 K b) 300 K

L!ÈÊÉ�Ë�Ì�ÍCÏÎÏ4Ð�_

�ÑÀ¼u¼þÍÎá
ÜTØ�Ò�Õ�É�Í�ÈZÕ{Ô�Í;É�ÌiÒ*â Ó�Ò�Ó�Ò�ã	Ë�ÕxÜ�Ô�È;Ú�Õ]Úiãä7Ð/Ò	à(����çsÙiàmV"S�S:��Ð�{�Ø{ÍCÜ�ÈåÌÎÜ4âÊÍ	Ó·Ì�Í�Þ{Ì�Í	Ó�Í	Õ{Ô�ÔåØ{Í�ÜTÚ�æ@kÞxË�Ô�Í�a�Ý�Ò�â ËxÍ	Ó�ã	ÌÎÚ�ækÔåØ�Í�Ô��!Ú�ÜTÚTÞ
Þ�Í	Ì�ã	ÌÎÒOÉ�æ·Í	Õ{Ô�Ó}�vØ�ÈZâÊÍ}ÔåØ�ÍÜ�ÌÎÚ�ÓTÓ�Í	Ó/ÌÎÍ�ÞxÌ�Í	Ó�Í	Õ�Ô¢ÔåØ{Í¬Ý�Ò�â ËxÍ	Ó/Ü�Ú�æ5ÞxË�Ô�Í�a�ã	ÌÎÚ�æ ÔåØ{Í¬ÔåØ�Ì�Í�ÍÜ�Ú	Þ
Þ�Í	Ì%ãTÌÎÒOÉ�æ·Í	Õ{Ô�Ó�Ð1{�Ø{Í¡Ó	Ú*â Èpa�â ÈZÕÖÍ�ÈZÓqÔåØ{Í�q�Ô�Þ{Ì�Í	Ó�Í	Õ{Ô�Í�a¢ÈZÕÔJÒ
Ù4âÊÍ5ÏÎÏ4Ð�_�Ð
� &ªÇ�'�Ç�À8Ä ÂªÉ�,+Â9Ç � Ê�&v+�Ä�� � ÂDÍ"Ç{�
 ~ÀhÍ � Ä ÂA'
ï ÈPÙ�ØdÐEÆ ��� Õ E | Ç'È`Ê × Í:Ì � ÊnÎEÏ�ÆÜÆ � Æ�ÑLÎqÈ � Æ�ÏdË ×d× ÈPÅdÙ�ÛCÆ �Î � Æ�Æ�ÅÞÊEÆ�Ñ�Ë¦Å�ÇéÅdÆ�ÈPÙ�Ï�Û±Ë�Ð�ÉlÌxÙ�ÅdÆ	ÎqÈ:ÑÜË�ÐEÛ�ÈsÎ�ÌxÍ`Ê�Õ Î Ê�ÒïË¦ÐÎEÏ�Æ�­�! 
�ü æ<ç B ü è ü

 Ø�Å�Ç'Ë × Æ�Ç¨Ñ�Ë¦É × Ë�ØdÅ�Ç<Ö1ÎEÏ�Æ è B Ï�Ë ×b�× È:ÅdÙlÈ:Å�ÎqÆ�Ù�ÐqÌ¦Í²È:Ê � Æ�Ð � Í`ÌxÐqÙ¦Æ � ÈPÎEÏ#Ì¦Å�Ì � Æ�Ð�ÌxÙ�Æ � ÌxÍ:ØdÆ¥Ë¦Ò¨�éxì·t}ë m Ì�Îcr 4 ÌxÅ±Ç ¨�¸xì�t}ë m ÌxÎ j º�º 4 Õ \ ÏdÆ � ÌxÐqÈ �Ì�ÎqÈPË�Å�Ê.Ì¦ÐEÆ+Í:Ì¦ÐEÙ�Æ¦ÖxÛdØdÎºØdÅ�ÍPÈQ3¦Æ�ÎqÏdÆ ©u© ÏdË ×d× È:ÅdÙ è B Ç'Ë�Æ�ÊÅdË¦Î¶Ñ�Ï�ÌxÅ�Ù¦Æ.ÊEÈPÙ�Å²Õ � Å�ÇdÆ�Æ�Ç²Ö�ÈPÅ¥ÎqÏdÈ`ÊgÑ�Ì�Ê>Æ3ÎEÏdÆºÇ'Ë¦ÉÂÈ:Å�Ì�ÎqÈPÅdÙ× ÐqË'Ñ	Æ�ÊqÊvÈ`Ê+Ñ	Í:Æ�Ì¦ÐEÍ � ÎqÏdÆ¥ÎqÏdÐEË�ØdÙ¦Ï � ÛdÐqÈ`Ç'Ù¦Æ × ÐqË'Ñ	Æ�ÊqÊvÉÂÆ�Ç'È �Ì�ÎqÆ�Ç¸Û � ÎqÏdÆ�¸DC[F�Ë¦ÐqÛdÈPÎqÌ¦Í:ÊjË¦ÒCÎqÏdÆvÒïË¦Ø�Ð3ÛdÐqÈ:Ç'Ù�ÈPÅ�Ù]Ë^Ú � Ù¦Æ�ÅÌ�ÎqË¦ÉlÊ�Õ ï È:Ù¦ØdÐqÆ �}� Õ ù � ÐqÆ × Ë¦ÐEÎqÊ]ÎqÏdÆ�ÊEÆ�Ñ	Ë�Å�Ç�ÅdÆ�È:Ù¦Ï�ÛCË¦Ð
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a) 5 K b) 300 K

L!ÈÊÉ�Ë�Ì�Í�ÏÎÏ4ÐN_^��Ñ�ü�ÍÎÜTÚ�ÕbaEÕÖÍ	È×É9Ø�Ù�Ú�Ì�Ø�Ú	Þ
ÞxÈZÕ�ÉEÈZÕ{Ô�Í;É�ÌÎÒ�â Ó/Ò�ÓÀÒã	Ë�Õ�Ü�Ô�È�Ú�Õ1Ú�ãcävÐ�Ò�à(����çqÙiàmV�S"S7��ÐF{�Ø{ÍCÜ�ÌiÚ�Ó�Ó�Í	Ó�ÌÎÍ�ÞxÌ�Í�kÓ�Í	Õ{ÔGÔåØ�ÍÀÜ�Ú�æ5Þ{Ë�Ô�Í�a�Ý�Ò*â Ë{Í	ÓTç¡ÔåØ{Í�Ó	Ú*â Èpa¬â ÈZÕ�Í¢ÌÎÍ�ÞxÌ�Í	Ó�Í	Õ{Ô·ÔåØ�Íq�Ô�Ð
Æ	ÚdÑ�Ï�Ì¦ÅdÙ¦Æ�ÈPÅGÎqÆ�Ù¦Ð�ÌxÍ`ÊnÛ±Æ�Î � Æ�Æ�Å�ÎqÏdÆ�ÉlÌxÙ¦Å�Æ	ÎEÈ`Ñ|Ë�ÐEÛ�ÈsÎ�ÌxÍ`Ê�Õ
Î Ê�Æ	Ú × Æ
ÑLÎqÆ�Ç�ÎEÏdÆ � ÌxÐqÆoÌxÅGÎEÈPÒïÆ�ÐqÐEË�ÉlÌxÙ¦Å�Æ	ÎEÈ`ÑxÖGÎqÏdÆ�Ê>Ø × Æ�Ð �Æ	ÚdÑ�Ï�Ì¦ÅdÙ¦ÆlÉÂÆ
Ñ�Ï�ÌxÅdÈ`ÊEÉ ÛCÆ�È:ÅdÙÔÉ¸Æ
Ç'È`Ì�ÎEÆ
ÇëÛ � ÎEÏdÆ�ÊEÌ¦É¸Æ
¸DC F Ë¦ÐqÛdÈsÎ�ÌxÍ`Ê+Ì�Ê�ÒïË�Ð�ÎEÏ�ÆnÏdË ×d× È:ÅdÙ�Õ ? Ë¦Å�ÊEÆ � ØdÆ�ÅGÎEÍ � Ö±ÎEÏdÆÉlÌ�Ú'È:ÉÂÌ¦Í±Ì¦É × ÍPÈPÎEØ�ÇdÆ+ËxÒ � B È`Ê3Ë¦ÛdÎqÌxÈ:ÅdÆ
ÇÂÒïË¦Ð.ÎEÏdÆ)Í:Ì¦ÐEÙ�Æ�Ê>Î� ÌxÍ:ØdÆ�ÊvË¦Ò è B Ö�Ì¦ÊvÑ�ÌxÅ�Û±Æ�ÊEÆ�Æ�Å�Ë�Å J Ù¦ØdÐqÆ �}� Õ ù � Õ

�*ù E
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L!ÈÊÉ�Ë�Ì�Í�ÏÎÏ4Ð g^û
ÑÂüÖÍÎÜ�Ú�Õ�a�ÕÖÍ	ÈÊÉ9Ø�Ù�Ú�Ì¢ÍÎá
ÜTØ�Ò�Õ�É�Í¢ÈZÕ�Ô�Í;É�ÌÎÒ*â ÓCÒ�Ó�Òã	Ë�Õ�Ü�Ô�È;Ú�Õ�Ú�ãAä7ÐuÒ�à<����ç�ÙiàjV"S�SZ��Ð�{�Ø{ÍqÜ�ÌÎÚ�Ó�Ó�Í	ÓsÌÎÍ�ÞxÌ�Í	Ó�Í	Õ{ÔÔåØ{Í¡Ü�Ú�æ5Þ{Ë�Ô�Í�a�Ý�Ò*â Ë{Í	ÓTç�ÔåØ{Í�Ó�Ú�â Èpa·â ÈZÕÖÍsÌ�Í�ÞxÌÎÍ	Ó�Í	Õ{Ô%ÔåØ{Í9q�Ô�Ð
ö X:Ã ,�É ÷ � Æ¢Æ � ÂªÊ£ ~Â! �ÆJø�' � '

$ Æ	ÎvØ�ÊvÅdË � Ñ�Ë¦Å�ÊEÈ`Ç'Æ�Ð1ÎEÏdÆ × Ë�ÊqÊ>È:ÛdÍ:Æ J ÍPÍ:ÈPÅ�Ù�ÊvÌxÅ�Ç�Ì¦Ê �ÊEË'Ñ	È`Ì�ÎqÆ�Ç�Æ�ÍPÆ
ÑLÎqÐEË�ÅêÍ:Ë�Ñ�ÌxÍ:È � Ì�ÎqÈPË�Å�ÈPÅêÎEÏdÆÜÑ�Ï�Ì¦ÈPÅéÊ>Ø�Û�Ê � Ê �ÎqÆ�É�Õ ï ÈPÙ�ØdÐqÆ ��� Õ ù~� Ì�Ç'È`Ê × Í`Ì � Ê)ÎEÏdÆlÍ:Ë'Ñ�ÌxÍ:È � Ì�ÎqÈPË�Å°Ë¦Ò.ÎEÏ�ÆÆ�ÍPÆ
ÑLÎqÐEË�Å�Ê�Ë � Æ�Ð ÿ�ÿ Ñ�Ë¦Å�ÊEÆ�Ñ�Ø'ÎEÈ � Æ�ÊEÈPÎEÆ�Ê)ÌxÍ:Ë¦ÅdÙÂÎqÏdÆ�Ñ�Ï�Ì¦ÈPÅgÖÈ:Å�ÎqÏdÆ¬r 4 Ê>ÎEÐqØ�Ñ	ÎEØdÐqÆ¦Õ \ ÏdÆ�Æ�Í:Æ�ÑLÎqÐEË�Å�Ê¸ÌxÐqÆ|ÍPË'Ñ�ÌxÍ:È � Æ�ÇÌ�Ñ�Ñ�Ë¦Ð�Ç'ÈPÅ�Ù�ÎEË#ÌxÅëÆ�ÅdÆ�ÐqÙ¦Æ�ÎEÈ`ÑlÑ	ÐqÈsÎqÆ�ÐqÈPË�Å�ÎqÌ43�È:ÅdÙÜÈ:Å�ÎqË°Ì¦Ñ �Ñ�Ë¦ØdÅGÎ�ÛCËxÎqÏ�ÎqÏdÆ�Ë�Å � ÊEÈPÎEÆoË¦ÐqÛdÈPÎqÌxÍ<Æ�ÅdÆ�ÐqÙ¦È:Æ�ÊvÌ¦Å�Ç�ÎEÏdÆ ©u©Û�È � Æ�Í:Æ�Ñ	ÎEÐqË¦ÅdÈ`Ñ�ÐqÆ × Ø�Í:ÊEÈPË�Å²Õ � Å�Ë¦Ð�Ç'Æ�Ð3ÎEËÂÊEÆ�Æ+ÉÂË�ÐEÆ]Ñ	Í:Æ�ÌxÐqÍ �ÎqÏdÆ�Æ � Æ
ÑLÎ+Ë¦ÒjÎEÏdÆnÛdÈ � Æ�Í:Æ�Ñ	ÎEÐqË¦ÅdÈ`ÑoÐqÆ × ØdÍ`ÊEÈPË�Å � Æ�Ï�Ì � Æ¥ÐEÆ �× ÐEË'Ç'Ø�Ñ�Æ�Ç�ÎEÏdÆ J Í:ÍPÈ:ÅdÙ]Ë¦Û'Î�ÌxÈ:ÅdÆ�Ç � ÈsÎqÏdË¦ØdÎ¶ÎqÏdÆ ©�© ÐEÆ × ØdÍ �ÊEÈ:Ë¦ÅëÌ¦Ê × ØdÛ�ÍPÈ`Ê>Ï�Æ�Ç�ÈPÅÓÐqÆ	ÒïÆ�ÐEÆ�Å�Ñ	Æ�ß�à�á �Lâ ; J Ù�ØdÐqÆ � Õ1I × ÈPÅ±ÊÌ¦ÐEÆlÌ¦ÐEÐ�ÌxÅdÙ�Æ�Ç#Ì�Ñ�Ñ�Ë¦Ð�Ç'ÈPÅ�Ù|ÎEË ©u© ÌxÅ�Ç ©�©u© Æ	ÚdÑ�Ï�ÌxÅ�Ù¦ÆÈ:ÅGÎEÆ�ÐqÌ�ÑLÎEÈ:Ë¦Å±Ê�Õ \ ÏdÐEÆ�ÆºÎ �G× Æ�ÊjË¦Ò J ÍPÍ:ÈPÅ�ÙoÌ¦ÐEÆvÑ	Ë�Å�ÊEÈ:Ç'Æ�ÐEÆ
Ç�È:ÅÎqÏdÆ�Ð�ÌxÅ�Ù¦Æ × ÐqË × Ë�ÊEÆ�Ç�È:ÅëÎEÏdÆ�ÍPÈPÎEÆ�ÐqÌxÎEØdÐqÆ¦Ö8Å�ÌxÉÂÆ�Í �E� ÈsÎqÏË�ÅdÆ¦Ö�Î � ËÂÌxÅ�Ç�ÎEÏdÐqÆ�ÆoÏdË�ÍPÆ
Ê × Æ�ÐvÒbÕ Ø²ÕjÎqÐqÌ¦Å�Ê>ÒïÆ�ÐqÐEÆ
ÇlÎEËnÎEÏ�ÆÍ`Ì¦Ç�Ç'Æ�Ð�Ê�Õ
[)Å�Æ�ÊEÆ�Æ�ÊêÈPÉÂÉÂÆ�ÇdÈ:ÌxÎEÆ�Í � ÎEÏ�ÌxÎêÎqÏdÆ�ÐqÆ-È`ÊêÅ�ËxÎéÌ¦Å �ÇdÈPÉÂÆ�Ð�Ê�ÒïË¦Ð�Æ�ÈPÎEÏdÆ�Ð�Ë¦Ò¥ÎEÏdÆ J Í:ÍPÈ:ÅdÙ�Ê�Õ \ Ï�ÆÔÊEÆ�Ñ	Ë�Å�Ç�È:É �

× Ë¦ÐEÎqÌ¦ÅGÎoÐqÆ�ÉlÌ¦Ð\3VÖ<È`ÊoÎEÏdÆ × ÐEÆ
Ê>Æ�Å�Ñ	ÆÂÌ�Î�r 4 ÌxÅ±Ç#ÒïË�Ð�ÌxÍ:ÍJ ÍPÍ:ÈPÅ�Ù�Ê�Ö�ËxÒ ©u© Ë'Ñ�Ñ�Ø × È:Æ�ÇnÊ>ÈPÎEÆ
Ê � ÈPÎEÏ¸ÌxÅGÎEÈPÒïÆ�ÐqÐqË¦ÉlÌxÙ�ÅdÆ	ÎqÈ:Ñ
; Îcï � Æ�Ú'Ñ�Ï±ÌxÅdÙ�Æ¦Õ � Å�Ç'Æ�Æ�Ç<ÖdÎEÏdÆ Î�ï È:ÅGÎEÆ�Ð�Ì¦Ñ	ÎEÈ:Ë¦Å�ÊvÌ¦ÍPÍ:Ë � ÊÎqÏdÆlÒïË�ÐEÉlÌ�ÎqÈPË�ÅÓËxÒ�Ñ	Í:Ø�ÊbÎqÆ�Ð�Ê � ÈsÎqÏëÅdË#Ê × ÈPÅÓÒïÐqØ�Ê>ÎEÐ�Ì�ÎqÈPË�Å²Õ\ Ï�Æ�¸ ì�õ ËxÒ � 
 ÌxÅGÎEÈPÒïÆ�ÐqÐEË�ÉlÌxÙ¦Å�Æ	ÎEÈ`Ñ � ÌxÍ:ØdÆ�Ê�ÌxÐqÆÜÎqÏGØ±ÊÇdÈPÐqÆ�Ñ	ÎEÍ � ÐqÆ�Í`Ì�ÎqÆ�Ç � ÈsÎqÏÂÎEÏdÆ × Ë�ÊqÊEÈPÛdÈ:Í:ÈsÎ � ÎEË¥ÎqÐqÌ¦Å�ÊbÒïÆ�ÐTÆ�Í:Æ�Ñ �ÎqÐEË�Å�Ê¶ÎEË]ÎEÏ�ÆvÑ�Ï±ÌxÈ:Å¸ÊEØdÛ�Ê � ÊbÎqÆ�É � ÈPÎEÏdË�Ø'ÎTÈPÅ�Ñ�ÐEÆ
Ì¦ÊEÈPÅ�Ù�ÎEÏ�ÆÉlÌ¦Ù¦ÅdÆ�ÎEÈ`Ñ)Æ�ÅdÆ�ÐqÙ � Õ Î Ê�Ñ�ÌxÅ�Û±Æ�ÊEÆ�Æ�Å�ÒïÐqË¦ÉÝÎqÏdÆ�Ñ	Ë�É × ÌxÐ �È`ÊEË¦ÅëÛCÆ	Î � Æ�Æ�Å J Ù¦ØdÐqÆ�Ê ��� Õ ù~� ÛëÌxÅ±Ç �}� Õ ù�� Ñ¦Õ�ÎqÏdÆ�Æ � Æ
ÑLÎ�ÊË¦ÒjÎEÏdÆ ©�© ÐqÆ × Ø�Í:ÊEÈPË�Å�Ê�Ì¦ÐEÆ�;MÈ � ÎEË|È:Å�Ñ	ÐqÆ�Ì�Ê>ÆoÎqÏdÆ¥Î ��× È`Ñ�Ì¦ÍÊEÈ � Æ¥ËxÒ¶ÎEÏdÆ�Ê × È:Å�Ñ�ÍPØ±ÊbÎqÆ�Ð�Ê�Ö];MÈPÈ � ÎEË × ÐqÆ � Æ�ÅGÎºÎEÏdÆ�Ì ×d× Æ
ÌxÐ �Ì¦Å�Ñ	Æ�ËxÒ.Ê × ÈPÅ�ÒïÐqØ�Ê>ÎEÐ�Ì�ÎqÈPË�Å�È:ÅÜÎqÏdÆnÑ�ÍPØ�Ê>ÎEÆ�ÐqÊ�Ö � Ï�ÈPÍ:Æ�ÊEË¦ÉÂÆÑ�ÌxÅ�Û±Æ)Ë¦Û�ÊEÆ�Ð � Æ
Ç � ÏdÆ�Å�ÐEÆ × ØdÍ`Ê>È:Ë¦Å�Ê1ÌxÐqÆ+ÅdË¦Î.Î�Ì43¦Æ�Å|È:Å�ÎqËÌ�Ñ�Ñ�Ë¦ØdÅGÎ�Ö];MÈPÈ:È � ÎEË¸ÒMÌ � Ë�Ð1ÎqÏdÆ¥Ç'È`ÊEÌ ×d× Æ
ÌxÐ�ÌxÅ�Ñ�Æ)Ë¦ÒgÎqÏdÆoÒïÐEÆ�ÆÊ × È:Å�Ê�Õ � Å�Ç'Æ�Æ
Ç<Ö'ÎqÏdÆ¥Í:ÌxÎ>ÎqÆ�Ð�Ç'È`ÊEÌ ×d× Æ�ÌxÐvÒïË�Ð «E^ ¸'Ö � Ï�ÈPÍ:Æ
«_^ j È`ÊTÅdÆ
Ñ	Æ
ÊEÊqÌxÐ � ÈsÒCÎEÏdÆ�ÐqÆ × ØdÍ:ÊEÈ:Ë¦Å¸È:ÊjÅdË¦Î.Ñ	Ë�Å�Ê>È`Ç'Æ�ÐEÆ
Ç<Õ$ Æ	ÎvØ�Ê1ÅdËxÎqÈ:Ñ�Æ�ÎEÏ�ÌxÎ1ÒïÐqÆ�Æ]Ê × ÈPÅ�Ê1ÌxÐqÆ+ÅdË¦Î1Æ�Ú × Æ�ÐqÈ:É¸Æ�ÅGÎqÌxÍ:Í �Ë�Û�ÊEÆ�Ð � Æ�Ç�È:ÅÜÎEÏ�È:Ê)ÏdÈ:Ù¦ÏdÍ � ÇdË × Æ�Ç#Ñ�Ë¦É × Ë�ØdÅ�ÇÓßPá 0 á â Ö<ØdÅ �Í:ÈQ3¦ÆoÎEÏ�Æ¥ØdÅ�Ç'Ë × Æ
Ç�Ë�ÅdÆlßsá ��,	â Õ

� ÅÓÎEÏdÆ�ÐEË�Ë¦ÉùÎEÆ�É × Æ�Ð�Ì�ÎqØdÐEÆ × Ï�Ì¦ÊEÆ¦Ö¶ÎEÏ�ÆlÒïË¦ÐqÉlÌ�ÎEÈ:Ë¦ÅËxÒCÏdÈPÙ�ÏnÊ × È:Å¸Ñ�ÍPØ�Ê>ÎEÆ�Ð�Ö × ÌxÐEÎEÈ`ÌxÍ:Í � ÒïÐqØ�Ê>ÎEÐ�Ì�ÎqÆ�Ç�È`ÊjË¦Û±Ê>Æ�Ð � Æ�Ç<Õ� Å�Ç'Æ�Æ�Ç<Ö^ÎqÏdÆºÊEÉlÌxÍ:Í�Ð�ÌxÅ�Ù¦Æ3Ë¦Ò ð�� ÏdÆ�ÐEÆ.ÎEÏdÆ ©�© Æ	ÚdÑ�Ï�Ì¦ÅdÙ¦ÆÈPÅGÎqÆ�Ù¦Ð�ÌxÍ'È`Ê.Ì¦ÅGÎEÈPÒïÆ�ÐqÐEË�ÉÂÌ¦Ù¦ÅdÆ�ÎEÈ`ÑºÈ:Ê1Ì¦ÊqÊ>Ë'Ñ	È`Ì�ÎqÆ�Ç � ÈsÎqÏ�Ñ	Ë�Å �Ê>Æ
Ñ	Ø'ÎqÈ � Æ1ÊEÈsÎqÆ�ÊjÊEØ ×d× Ë¦ÐEÎEÈ:ÅdÙ]ÌxÎ8Í:Æ�Ì�ÊbÎjË¦Å�Æ.ÏdË�ÍPÆ�Õ \ ÏdÆvÑ	Ë�Å �Ê>Æ � ØdÆ�Å�Ñ�ÆÂÈ:ÊoÎqÏ�Ì�Î�Ø�ÅdÍPÈQ3¦Æ � Ï±Ì�Î�Ï�Ì ×d× Æ�Å�Ê�ÌxÎ�r 4 Ö²ÎqÏdÆÎcï Æ	ÚdÑ�Ï�Ì¦ÅdÙ¦Æ × Ì¦ÐqÌ¦ÉÂÆ	ÎEÆ�Ð¥ÐEÆ�Ù¦È:Ë¦ÅÓÈ`Ê�È:ÅÓÎEÏdÈ`Ê�Ñ�Ì¦ÊEÆlÅdË¦ÅÐEÆ�ÍPÆ � ÌxÅGÎvÒïË¦ÐvÎEÏ�Æ × Ï � ÊEÈ:Ñ�Ê�Õ

ö X:Ã ,�Ç �.Ä ÂªÀ�Æ�)!' � ÄÌÂ
\ ÏdÆ × ÐqÆ�ÊEÆ�ÅGÎ × Ì × Æ�Ð × ÐqË × Ë�ÊEÆ�Ê�Ì#Ê>Æ
Ñ	Ë�Å�Ç�ÅdÆ�È:Ù¦Ï�ÛCË¦Ð

è 'Ã� Ce% ÉÂË'Ç'Æ�Í.ÒïË�Ð�ÎqÏdÆ�­x! :�; ü æ _ 
 � ;  æVç B ü è ü�
 Ñ�Ë¦É �× Ë�ØdÅ�Ç<ÖCÌ¦Ê�ÌlÒïØdÅ�ÑLÎqÈPË�ÅÜËxÒjÎEÏ�Æ¥ÒïË¦ØdÐEÎEÏ#Ñ�Ð � Ê>ÎqÌ¦ÍPÍ:Ë¦Ù�ÐqÌ × ÏdÈ`ÑÑ	Ë�Ë¦Ð�Ç'È:Å�Ì�ÎqÆ ð Õ \ ÏdÆ]ÉÂË�ÇdÆ�Í � ÌxÉÂÈ:ÍsÎqË¦ÅdÈ`ÌxÅ�Ï�Ì¦Ê1ÛCÆ�Æ�Å�Æ	Ú �ÎEÐ�Ì¦Ñ	ÎEÆ�Ç¸ÒïÐqË¦ÉÝÌ�ÊEÆ�ÐqÈ:Æ�Ê3Ë¦ÒgÌxÛ � È:ÅdÈsÎqÈPËnÑ�ÌxÍ`Ñ	Ø�Í:ÌxÎEÈ:Ë¦Å�Ê1ÌxÅ�ÇÂÈ`ÊÙ¦È � Æ�Å�ÛCËxÎEÏ�ÒïË�ÐvÎEÏdÆ�r 4 ÌxÅ±Ç j º�º 4 Ê>ÎEÐqØ�Ñ	ÎEØdÐqÆ�Ê�Õ\ ÏdÆ × ÐqÆ�ÊEÆ�ÅGÎ.Ê>ÎEØ�Ç � ÊEÏdË � Ê8ÎEÏ�Æ)Ñ	ÐqØ�Ñ�È:Ì¦ÍdÈPÉ × Ë¦ÐEÎqÌ¦Å�Ñ	ÆËxÒ¸ÎEÏdÆ�Ê>ÎEÐqØ�Ñ	ÎEØdÐ�ÌxÍ¥ÉÂË'Ç'ØdÍ`Ì�ÎqÈPË�Å�ÊÜË¦Å�ÎqÏdÆëÍPË � Æ�ÅdÆ�ÐEÙ �× ÐqË × Æ�ÐEÎEÈ:Æ�Ê8ËxÒCÎEÏdÆ�Ñ�Ë¦É × Ë¦ØdÅ�Ç²Õ � Å�ÇdÆ�Æ�Ç²ÖxÎEÏ�Æ�Ë¦Å � Ê>ÈPÎEÆvÆ�Å �Æ�ÐqÙ � ËxÒ<ÎqÏdÆ+ÉlÌxÙ�ÅdÆ	ÎqÈ:Ñ+Ë¦ÐqÛdÈPÎqÌxÍ`Ê3È`ÊºÊbÎqÐEË�ÅdÙ¦Í � ÉÂË'Ç'ØdÍ`Ì�ÎqÆ�ÇÛ � ÎqÏdÆ)ÌxÎEË¦ÉÂÈ`Ñ�Ç'È`Ê × Í:Ì�Ñ	Æ�ÉÂÆ�Å�Î�Ê3ÌxÅ±ÇlÈ:Ê1Ì � Æ�Ñ	ÎEÆ�ÇÂÛ � Ù¦Æ�Ë �ÉÂÆ	ÎEÐqÈ`Ñ � ÌxÐqÈ`Ì�ÎEÈ:Ë¦Å±Ê.Ë'Ñ�Ñ�ØdÐqÐEÈ:ÅdÙnÌxÎvÇdÈ:Ê>ÎqÌ¦Å�Ñ	Æ
Ê1Ø × ÎqË 6ú¨�él Õ \ ÏdÆ¥Ñ	Ë�Å�ÊEÆ � ØdÆ�Å±Ñ	Æ+Ë¦Ò¶ÊEØ�Ñ�Ï�Í:Ë¦ÅdÙ¸Ð�ÌxÅdÙ�Æ)Ç'Æ × Æ�Å�Ç'Æ�Å±Ñ	ÆËxÒ'ÎqÏdÆ.Ë�Å � ÊEÈPÎEÆ3Æ�ÅdÆ�ÐqÙ¦È:Æ�Ê<È`ÊgÎEÏdÆ1ÅdË¦Å × Æ�ÐEÎEÈ:ÅdÆ�Å�Ñ	Æ1ËxÒdÉÂÆ	ÎqÏ �Ë'ÇdÊ¶ÊEØ�Ñ�Ï�Ì�Ê Xj� I¥ÒïË¦Ð¶ÎEÏdÆ1Æ � ÌxÍ:Ø�ÌxÎEÈ:Ë¦Å�Ë¦Ò'ÎEÏdÆvÑ	Ë ×d× Æ�ÐgË^Ú �È:Ç�Ì�ÎEÈ:Ë¦ÅÓÊ>ÎqÌ�ÎqÆlÌxÅ�Ç°ÎEÏ�Ø�ÊoË¦Ò.ÎEÏ�ÆlÆ�Í:Æ�ÑLÎqÐEË�Å°Í:Ë'Ñ�ÌxÍ:È � Ì�ÎqÈPË�Å²Õ\ ÏdÆlËxÎqÏdÆ�Ð�ÈPÉ × Ë¦ÐEÎqÌxÅGÎ�Æ � Æ
ÑLÎ�Ë¦ÒºÎqÏdÆ�Ê>ÎEÐqØ�ÑLÎqØdÐ�ÌxÍTÉÂË'Ç �ØdÍ`Ì�ÎEÈ:Ë¦Å±ÊoÈ:ÊoÎqÏdÆ|Ì ×�× Æ
ÌxÐ�ÌxÅ�Ñ�ÆnË¦ÒºÍ`ÌxÐqÙ¦ÆÂÐ�ÌxÅdÙ�Æ�Ê]ËxÒ ð ÒïË¦Ð� ÏdÈ`Ñ�Ï°ÎqÏdÆ ©�© Æ�ÚdÑ�Ï�ÌxÅdÙ�ÆnÛCÆ�Ñ�Ë¦ÉÂÆ|ÌxÅGÎqÈsÒïÆ�ÐEÐqË¦ÉlÌxÙ�ÅdÆ	ÎqÈ:ÑÇ'Æ�Ê × ÈPÎEÆ�ÎqÏdÆ�ÅdÆ
ÌxÐqÍ �C±�º{z æVç ì è ì æ<ç ÌxÅ�Ù¦Í:Æ�Ê�Õ � Å × Ì¦Ð>ÎqÈ:Ñ�Ø �Í:Ì¦Ð�Ö¦ÈsÎ3Ï�Ì�ÊjÛ±Æ�Æ�ÅÂË¦Û±Ê>Æ�Ð � Æ�Ç¥ÒïË�ÐTÎEÏ�Æ J ÐqÊ>ÎjÎEÈ:ÉÂÆ�Ç'Ë¦ÉÂÈ:Å�ÌxÅGÎÎEÏdÐqË¦Ø�Ù¦Ï � ÛdÐqÈ:Ç'Ù�ÆnÆ�ÚdÑ�Ï�ÌxÅdÙ�ÆnÉÂÆ
Ñ�Ï�ÌxÅdÈ`ÊEÉùÙ¦Ë�ÈPÅdÙ � È:Ì�ÎqÏdÆË^Ú � Ù�Æ�Å¾¸2IoË�ÐEÛdÈPÎqÌ¦Í�Õ
\ ÏdÆnÑ�Ë¦Å�ÊEÆ � ØdÆ�Å�Ñ	ÆnËxÒTÎEÏ�Æ�ÊEÆ × Ì¦Ð>ÎqÈ:Ñ�ØdÍ:Ì¦ÐEÈPÎEÈ:Æ�Ê+Ë¦ÅÜÎqÏdÆÍPË � Æ�ÅdÆ�ÐEÙ �|× ÐqË × Æ�ÐEÎEÈ:Æ�ÊvË¦Ò¶ÎqÏdÈ:Ê+Ñ	Ë¦É × Ë¦ØdÅ±Ç�È`Ê�ÌÂÊ>ÎEÐqË¦ÅdÙÆ�Í:Æ�Ñ	ÎEÐqË¦Å�Í:Ë�Ñ�ÌxÍ:È � Ì�ÎqÈPË�ÅÁÒïË�Ð�ÌëÍ`ÌxÐqÙ¦Æ × ÌxÐEÎ�ËxÒoÎqÏdÆÔÊEÈsÎqÆ�Ê�ÖÌxÅ�Ç�ÎEÏ�Æ�Ç'È:ÊqÌ ×�× Æ
ÌxÐ�ÌxÅ�Ñ�Æ1Ë¦ÒVÊ × È:Å�ÒïÐqØ�Ê>ÎEÐ�Ì�ÎEÈ:Ë¦Å¸È:ÅnÎqÏdÆ�Í:Ë �ÎEÆ�É × Æ�Ð�Ì�ÎqØdÐqÆ × Ï±Ì¦ÊEÆ¦Õ Î ÅdË¦ÎEÏdÆ�Ð�Ñ	Ë¦Å±Ê>Æ � Ø�Æ�Å�Ñ�Æ)È`Ê1ÎEÏdÆoÈ:Å �Ñ	ÐqÆ�Ç'È:ÛdÍ:Æ�ÊEÆ�Å�ÊEÈ:ÛdÈPÍ:ÈPÎ � ËxÒ�ÎqÏdÆ�Æ�ÍPÆ
ÑLÎqÐEË�ÅdÈ:Ñ�ÊbÎqÐEØ±ÑLÎEØ�ÐEÆ�ÌxÅ�ÇÉÂË¦ÐqÆ+Ê × Æ�Ñ�È J Ñ�ÌxÍ:Í � ËxÒ<ÎEÏ�Æ)Í:Ë'Ñ�ÌxÍ:È � Ì�ÎqÈPË�Å|ËxÒ<ÎqÏdÆ]Æ�Í:Æ�ÑLÎqÐEË�Å�ÊÎEËvÎqÏdÆ.Ê × Æ
Ñ	È J Ñ3Ç'È`ÊbÎqË¦ÐEÎEÈ:Ë¦Å�ÊVË¦Ò�ÎqÏdÆ3Ù�Æ�Ë¦ÉÂÆ�ÎEÐqÈ:ÑTÊ>ÎEÐqØ�ÑLÎqØdÐqÆ¦Õ
[)ÅdÆ�ËxÒCÎEÏdÆ�ÉlÌ¦ÈPÅÂÐqÆ�ÉlÌxÈ:ÅdÈ:ÅdÙ � Ø�Æ�Ê>ÎEÈ:Ë¦ÅÂÈPÅ¸ÎqÏdÈ:ÊTÒMÌxÉ �ÈPÍ � ËxÒdÊ � Ê>ÎEÆ�ÉÂÊgÌxÅ�ÇoÈ:Å × Ì¦Ð>ÎqÈ:Ñ�ØdÍ:Ì¦Ð<ÈPÅ�ÎEÏdÆ.Ñ�ÌxÍ`Ñ	È:ØdÉ*Ç'Ë × Æ�Ç

× Ï�Ì�Ê>Æ
Ê1È`Ê1ÎEÏdÆ × Ë�ÊEÈsÎqÈPË�Å�Ë¦Ò²ÎEÏ�Æ ï Æ�ÐqÉÂÈ<ÍPÆ � Æ�ÍVË�ÐºÈ:Å�ËxÎEÏ�Æ�Ð� Ë�ÐqÇ�Ê�ÎEÏ�ÆnÐqÆ�Í`Ì�ÎqÈ � Æ�Ñ�ÏdÆ�ÉÂÈ`Ñ�Ì¦Í × ËxÎqÆ�ÅGÎEÈ`ÌxÍ8ËxÒ3ÎqÏdÆÂÑ�Ï�ÌxÈ:Å�ÊÌxÅ�ÇÂÍ`Ì¦Ç�Ç'Æ�Ð�Ê.ÊEØdÛ�Ê � ÊbÎqÆ�ÉlÊ3ÎqÏ�Ì�ÎvÇ'ÐqÈ � Æ�ÎEÏdÆ)ÏdË¦Í:Æ�ÎqÐqÌ¦Å�Ê>ÒïÆ�ÐÛ±Æ�Î � Æ�Æ�ÅlÎqÏdÆoÍ:ÌxÎ>ÎqÆ�Ð
Õ � Å�Ë¦Ð�Ç'Æ�Ð1ÎEËÂÌxÅ�Ê � Æ�Ð1ÊEØ�Ñ�Ï�Ì � ØdÆ�Ê �ÎEÈ:Ë¦Å�ÈsÎ)È:ÊvÅdÆ
Ñ	Æ
ÊEÊqÌxÐ � ÎEË|Ê>ÎEØ�Ç � ÎEÏ�Æ¥Í:Ì�ÇdÇ'Æ�Ð � Ñ�Ï�ÌxÈ:Å�È:ÅGÎEÆ�Ð �Ì¦Ñ	ÎEÈ:Ë¦Å�Ê�Ö^ÎEÏdÆ�ÐqÆ�Í`Ì�ÎqÈ � Æ × Ë�ÊEÈPÎEÈ:Ë¦Å�ÊjË¦Ò�ÎEÏ�Æ�Ë¦Å � Ê>ÈPÎEÆºÆ�Å�Æ�ÐqÙ¦È:Æ�Ê

��ù�ù
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Ñ<{ÖÍ	Õ{ÔJÒ�Ô�ÈZÝ�ÍqÍ�âÊÍ�Ü�Ô�ÌiÚ�Õ¢â×ÚOÜ�Ò*â È^wOÒ�Ô�È�Ú�Õ¢Ò�Ó5Ò®ã	Ë�ÕxÜ�Ô�È;Ú�Õ¢Ú�ãuÔåØ{Í§q!âåâ ÈZÕ�É�ß^y\QRU)`b�a`�V��vØ{Í	Ì�Í®y¬ÈZÓ%ÔåØ{ÍPÕ{Ë�æGÙ	Í	ÌsÚiã%Ø�Ú�âÊÍ	ÓÞ�Í	Ì�ãOÐÊË{Ð®Ô�ÌÎÒ�Õ�Ó ãOÍ	Ì	ÌÎÍ�a·ÔJÚqÔåØ{Í5â×Ò�a�a
Í	Ì	ÓJà�Ð5Ò�àqÒ�Õ�a¡ÙiàcÒ�Ô~�
��ç7ÜiàqÒ�Ô~V�S"S���Ð®ÏTÕ�ÔåØ{ÍsÒ�àWa�È�ÒOÉ�ÌÎÒ�æ�Ó%ÔåØ{Í5â×ÚOÜ�Ò*â È^wOÒ�Ô�È;Ú�Õ�ÈZÓuÜ�Ú�æPÞxË�Ô�ÍzaË�Ó�ÈZÕ�É�ÔåØ{Í�æ·ÒOÉ�Õ�Í	Ô�È;ÜGÚ�Ì�Ù�ÈZÔJÒ*â Ó�Ú�ÕBkJÓ�ÈZÔ�Í�Í	Õ�Í	Ì;É�ÈJÍ	Ó�Ú�Õ{â ��ç!ÈZÕ�ÔåØ{ÍGÙià�Ò�Õba�Üiàma�È;ÒOÉ�ÌiÒ�æ¡ÓqÔåØ{Í·Í�âÊÍÎÜ�Ô�ÌÎÚ�Õ¬â×ÚOÜ�Ò*â È^wOÒ�Ô�È;Ú�Õ�ÈZÓcÜ�Ú�æPÞxË�Ô�ÍzaÔJÒ9 �ÈåÕ�É�ÈåÕ{ÔJÚ�Ò
Ü�ÜTÚ�Ë�Õ�Ô®ÔåØ{Í5¼P¼¯Ü�Ú�Ë�â×Ú�æGÙ�È;ÜcÌÎÍ�ÞxË�â ÓTÈ�Ú�Õ�ÈZÕ�Ò�a�a�ÈåÔ�È;Ú�Õ�ÔJÚ�ÔåØ�Í�Ú�ÕBkJÓ�ÈZÔ�ÍGÍ	Õ�Í	Ì;É�ÈJÍ	Ó�Ð
ËxÒ�ÛCËxÎEÏ�ÊEØdÛ�Ê � ÊbÎqÆ�ÉlÊ�Ö¶ÎqÏdÆ|ÏdË ×d× È:ÅdÙ#ÛCÆ	Î � Æ�Æ�ÅÓÎEÏdÆ�Î � ËÌ¦Ê � Æ�ÍPÍ¥Ì�Ê�ÎqÏdÆëÑ�Ï�ÌxÈ:Å � Í:Ì�ÇdÇ'Æ�Ð�ÉlÌxÙ�ÅdÆ	ÎqÈ:ÑÔÈPÅGÎqÆ�Ð�Ì¦ÑLÎqÈPË�Å�ÊÎEÏ�ÌxÎ|Ñ	Ë¦Ø�Í:ÇÁÛ±ÆÜÐqÆ�Ê × Ë¦Å�ÊEÈPÛ�ÍPÆ�ÒïË¦Ð|Ì°ÎEÏ�ÐEÆ�Æ#Ç'ÈPÉÂÆ�Å�Ê>È:Ë¦Å±ÌxÍÊ × ÈPÅ|Ë�ÐqÇdÆ�ÐqÈPÅdÙ±Õ � Å × ÌxÐEÎEÈ`Ñ	ØdÍ`ÌxÐ
Ö¦ÈPÎ � Ë¦ØdÍ`ÇlÛCÆ+È:ÅGÎEÆ�ÐqÆ�Ê>ÎEÈ:ÅdÙÎEËb3�ÅdË �þ� ÏdÆ	ÎqÏdÆ�Ð�ÎEÏdÆ�ÐEÆÜÆ�Ú'È:Ê>Î�Í`ÌxÐqÙ¦Æ�ÏdË ×�× ÈPÅ�ÙÓÎEÆ�ÐqÉlÊÛ±Æ�Î � Æ�Æ�Å�Í`Ì¦ÇdÇ'Æ�Ð)Ì¦Å�Ç�Ñ�Ï�ÌxÈ:ÅÜÑ	Ë ×�× Æ�Ð)ÊEÈsÎqÆ�Ê � ÈPÎEÏ#Ë�Å � Ê>ÈPÎEÆÆ�ÅdÆ�ÐEÙ�ÈPÆ
Ê.ÛCËxÎqÏ�ÅdÆ�Ì¦Ð1ÎqÏdÆ ï Æ�ÐEÉÂÈ<Í:Æ � Æ�Í�Õ \ Ï�Æ]Ø�Å�Ç'Æ�ÐqÍ � È:ÅdÙ� ØdÆ�Ê>ÎEÈ:Ë¦ÅnÈ:Ê8ÎqË � ÏdÈ:Ñ�Ï¸Æ	Ú�ÎqÆ�Å�Ç�ÎEÏdÆ
Ê>Æ�Ê � ÊbÎqÆ�ÉlÊTÊ>Ï�Ë¦ØdÍ`Ç�ÛCÆÑ	Ë�Å�Ê>È`Ç'Æ�ÐEÆ
Ç�Ì¦Ê � Ø�Ì�Ê>È<Ë�ÅdÆ � Ç'È:ÉÂÆ�Å�ÊEÈPË�Å�ÌxÍJÕ

¿¥À"ÁÃÂªÄ�Å]Æ¢Ç�É9ÊÌË�Ç�ÂDÍë" ÎEÏ�Æ�ÌxØ'ÎqÏdË¦Ð � Ë¦Ø�Í:Ç�Í:Èc3�ÆÂÎEËÎEÏ�Ì¦ÅN3 � Ð
Õ $ Õ � ÎqÐEÈ:ÍPÍ`ÌxÐ�Ç�ÒïË¦Ð+ÇdÈ:ÊqÑ	Ø�ÊqÊEÈPË�Å�ÊvË¦Å�ÎEÏ�Æ�ÊbÎqÐEØ±Ñ �ÎEØdÐ�ÌxÍÂÌ¦Ê × Æ�ÑLÎ�Ê�Ö � Ð�Õ � Õ � Ì � Å±ÌxØ2ÒïË�Ð × ÐqË � È:ÇdÈPÅdÙ-Ø�Ê� ÈsÎqÏ�ÎqÏdÆ ?jÎ I �u� Ñ�Ï�Ì¦ÈPÅ�Ë¦Ò × ÐqË¦Ù�ÐqÌ¦ÉÂÊ�Ö � Ð
Õ � Õ 
 Ë�ÈPÍ �ÛdÍ`ÌxÅ�ÑvÒïË�Ð.ÏdÆ�Í × ÒïØdÍ<Ç'È:ÊqÑ	Ø±ÊEÊEÈPË�Å�Ê�Õ \ ÏdÆ)Ñ�ÌxÍ`Ñ	Ø�Í:ÌxÎEÈ:Ë¦Å�Ê � Æ�ÐEÆ
× Æ�Ð>ÒïË�ÐEÉÂÆ
Ç�Ì�Î �z� � � I ? ?j© � I�Ñ�Ë¦É × Ø'Î�Ì�ÎqÈPË�Å�ÌxÍ�ÒMÌ¦Ñ�ÈPÍ:ÈsÎqÈPÆ
ÊØdÅ�Ç'Æ�Ð × ÐqË � Æ�Ñ	Î�ÅGØ�É�ÛCÆ�Ð ��� � ç Õ
; Ï9Ñ
Ò¾Ó�ÔÈÕ�Ô�Ó�Ñ�ÖÌ×+Ñ�Ò¾ØhÙ[Ú�Ñ�Û�Ú�Ñ*Ò�Ü&Ö ÚmÝÞÖÌ×�ßxÙ�Ò�Ñ
Ò	Ø�àhÖ�Ò¾ßNÑ�Ò

Ó�ÔÈÕ�Ô�Ó�Ñ�ÖÌ×+Ñ�ÒdÓ�ÑÐá~Ü&Ó
Ú�Ô+Ñ
Òmâ1ßNàWã�Ö�Ø�Ñ¥×+Ñ�Ú<Ü&Ùbä"Ó�à�åBÑ"æ �

�*ù{ÿ
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� ÌxÅ±ÊTÑ	Æ	ÎEÎEÆvÊ>Æ
ÑLÎqÈPË�Å²Ö^ÅdË¦Ø�Ê × Ð � ÊEÆ�ÅGÎqË¦Å�Ê¶Í:Ì � ÌxÐqÈ:ÌxÎEÈ:Ë¦Å¸Ç'Æ�Ê8È:Å�ÎqÆ�Ð�Ì¦Ñ	ÎEÈ:Ë¦Å�Ê¶Æ � Æ�Ñ	ÎEÈ � Æ�Ê8Í:Æ1Í:Ë¦Å�Ù]Ç'Æ
Ê � Ñ�ÏdÆ�ÍPÍ:Æ�Ê�Ö�ÌxÈ:Å�Ê>È � ØdÆºÍPÆ
ÊÈ:ÅGÎEÆ�ÐqÌ�ÑLÎEÈ:Ë¦Å±ÊTÈPÅGÎqÆ�Ð � Ñ�Ï�Ì � Å�Æ�Ê � � Ñ�ÏdÆ�Í:ÍPÆ
Ê�Õ�� � � ÎqØ�Ç'Æ+ÇdÆ�ÊjÒïÐ�ÌxÙ�É¸Æ�ÅGÎqÊTÉÂÈPÚGÎqÆ�Ê3Ñ�Ï±Ì � ÅdÆ�Ê � � Ñ�ÏdÆ�Í:Í:Æ�ÊjÅdË�Ø�Ê × Æ�ÐqÉ¸Æ�Î × ÌxÐ1ÌxÈ:ÍPÍ:Æ�ØdÐ�ÊÇ � ��� Ì¦ÍPØ�Æ�Ð�Í:ÌÁÇ'È � � ÐqÆ�Å±Ñ	ÆÔÇ � � ÅdÆ�ÐqÙ¦È:Æ#ÉÂË � Æ�ÅdÅdÆ°Æ�ÅGÎEÐqÆ#ÍPÆ
Ê�Ë�ÐEÛ�ÈsÎ�ÌxÍ:Æ�Ê|ÉlÌ¦Ù¦Å � ÎEÈ � Ø�Æ�Ê�Ç'Æ�Ê�Ñ�Ï�Ì � ÅdÆ
Ê|Æ	Î�ÍPÆ
Ê�Ë�ÐEÛ�ÈsÎ�ÌxÍ:Æ�ÊÉlÌ¦Ù¦Å � ÎEÈ � Ø�Æ�Ê�Ç'Æ
Ê � Ñ�ÏdÆ�ÍPÍ:Æ�Ê�Õ
�gÆ]ÎEÆ	Ú�ÎqÆ � ØdÈ²ÊEØdÈPÎvÌ � Î � ÊEË¦Ø�É¸È`Ê � Í`Ì�ÐqÆ � ØdÆ ;·\ ÏdÆ � ØdÐqË × Æ�Ì¦Å 
 Ï � ÊEÈ:Ñ�ÌxÍ $ Ë�ØdÐqÅ�ÌxÍK� ��� Ë¦Å�Ç'Æ�Å�ÊEÆ�Ç$�°Ì�Î>ÎqÆ�Ð = Õ � ÍVÆ�Ê>ÎÇdÈ:Ê × Ë�ÅdÈ:ÛdÍPÆ�ÊEØdÐ�ÊEØ ×d× Ë¦ÐEÎ � Í:Æ�Ñ	ÎEÐqË¦ÅdÈ � ØdÆnß�à)�)� â ÊEË¦Ø�ÊvÍ`Ì¸Ð � Ò � ÐqÆ�Å�Ñ�Æ¥ÌxÐY�+È ��� � Ë�Å�Ç � �#Ì�Î ? � ç��2�T� ��� Õ

��� Í��&Ç	ÄM� � Ê � Â! �Æ+"@^Ä�Âq�®)ªÇBÂªÀ�Ç Ä�$<Í*&9Ç�'�Í��
)ªÀhÍ*)��� �Æ<Ë3ÄÃÉ!)ªÆJ �Í � ÄÌÂA'� �ÂªÉKÍ�&ªÇ°��&! � Â�,+ÆJ �ÉªÉªÇ�� � ÂDÍ�Ç{�� �À�Í � ÄÌÂ � Â[Í*&9Ç­x!�� ü ^Vå æ _ å æVç B ü è ü � À�ÄÌË#"�Ä�)9ÂªÉA' X B
Î Í`ÌxÈ:Å - Æ�Í:Í � � ÖN�#ÌxÐqÈPÆ � �ºÆ�ÐEÅ�Ì�Ç'Æ	ÎEÎEÆ��²Æ × Æ�ÎEÈPÎ �
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\ Ï�Æ¯­�! � ü ^CåGæ _ å�æVç B ü^ècü � ÒMÌxÉÂÈ:Í � ËxÒ°Ñ�Ë¦É × Ë¦ØdÅ�Ç�ÊÏ±Ì � Æ�ÌxÎ>ÎqÐqÌ�ÑLÎEÆ
ÇëÌ#Í:ËxÎ¸ËxÒ+Ì�ÎEÎEÆ�Å�ÎqÈPË�Å�È:Å�ÎEÏ�Æ�Í`Ì¦Ê>Î � Æ�ÌxÐ�ÊÇdØdÆ]ÎEË�ÎqÏdÆ¥Ç'È`ÊEÑ�Ë � Æ�Ð � Ë¦Ò¶Ì¸Ê>Ø × Æ�Ð�Ñ	Ë�Å�Ç'Ø�Ñ	ÎEÈ:ÅdÙ × Ï�Ì¦ÊEÆ�ß¢¡xÖá�¡xá â ÈPÅ�ÎEÏdÆ
Ê>Æ � Ø�Ì�Ê>È � ØdÅdÈ`Ç'ÈPÉÂÆ�Å�Ê>È:Ë¦Å±ÌxÍoÊ � Ê>ÎEÆ�ÉlÊ�Õ \ ÏdÆ­x!�� ü ^Vå æ _ å æVç B ü è ü �vÌxÐqÆºÍ:Ì � Æ�ÐqÆ�Ç�ÉlÌxÎEÆ�ÐqÈ`ÌxÍ`Ê � ÈsÎqÏÂÌ¦ÍsÎqÆ�Ð �Å±Ì�ÎEÆ
Ç × Í`ÌxÅdÆ
Ê�ËxÒ8Î � Ë � Í:Æ�ÙGÊvÊ × È:ÅÜÍ`Ì¦ÇdÇ'Æ�ÐqÊ�Ì¦Å�Ç × Í`ÌxÅdÆ
Ê�ËxÒÊ × È:ÅëÑ�Ï�ÌxÈ:Å�Ê¸ßsá	à)£ â Õ \ ÏdÆlÊEØ × Æ�ÐqÑ�Ë¦Å�ÇdØ�ÑLÎqÈPÅdÙ × Ï�Ì�Ê>Æ�Ö²Ë¦Û �ÊEÆ�Ð � Æ
Ç|È:Å�ÎEÏdÆoÏdÈ:Ù¦ÏdÍ � Ñ�ÌxÍ`Ñ	È:ØdÉ � Ç'Ë × Æ
Ç�Ê � ÊbÎqÆ�ÉlÊ�Ö�ÌxÎ�ÍPË �ÎqÆ�É × Æ�Ð�Ì�ÎEØ�ÐEÆ|Ì¦Å�Ç�ØdÅ�Ç'Æ�Ð × ÐqÆ�ÊqÊ>ØdÐqÆ¦ÖgÈ:Ê¥ÛCÆ�Í:È:Æ � Æ
ÇÔÎEËÜÛCÆÎqÏdÆ#ÐqÆ�Ì¦ÍPÈ � ÌxÎEÈ:Ë¦ÅêË¦Ò)ÎqÏdÆ × ÐqÆ�Ç'È`ÑLÎqÆ�ÇéÊ>Ø × Æ�ÐqÑ�Ë¦Å�Ç'Ø±ÑLÎEÈ � ÈsÎ �È:Å�Î � Ë � ÍPÆ�Ù�ÊvÍ`Ì¦ÇdÇ'Æ�ÐqÊ+Ê � Ê>ÎEÆ�ÉlÊ¥ß ¤ ì�í�â Õ � Å�Ç'Æ�Æ�Ç<Ö±ÈsÎ)È:Ê)Ñ	ØdÐ �ÐqÆ�ÅGÎqÍ � Ì�ÊEÊEØdÉÂÆ�Ç#ÎEÏ�ÌxÎ]ÎqÏdÆ�­�! � ü ^CåGæ _ å�æVç B ü^èqü � Í`Ì¦ÇdÇ'Æ�ÐÊEØdÛ�Ê � ÊbÎqÆ�ÉöÑ�Ì¦ÅëÛ±Æ|ÐqÆ × ÐEÆ
Ê>Æ�Å�ÎqÆ�Ç�Û � Ì�Î � Ë � Í:Æ�ÙÜÍ`Ì¦ÇdÇ'Æ�ÐÈ`ÊEËxÎEÐqË × È:Ñ èx¥ � ÉÂË'Ç'Æ�Í � ÈsÎqÏ � ? è 6 º ò ¸ Ì¦Å�Ç¨Ì�ÏdË¦Í:ÆÇdË × È:ÅdÙ�ÐqÌ¦ÅdÙ¦È:ÅdÙ�Û±Æ�Î � Æ�Æ�Å ¨ ßPáD¡)¦ â ÌxÅ�Çf¸�ò º ßPá�¡)§ â ÏdË�ÍPÆ
Ê
× Æ�Ð.ÒïË¦ÐqÉ�ØdÍ`Ì]ØdÅdÈPÎ�;�ÒbÕ Ø²Õ¢¨LÖGÎEÏ±Ì�Î.È`ÊTÛCÆ	Î � Æ�Æ�Å º ò ºxì Ì¦Å�Ç º òl¸

ÏdË¦Í:Æ × Æ�Ð�Í:Ì�ÇdÇ'Æ�Ð�Ê>ÈPÎEÆ�Õ © ØdÉÂÆ�ÐqÈ`Ñ�ÌxÍ]Ì¦Ê � Æ�Í:Í)Ì�Ê�ÊEÍ:Ì�©�Æ �Û±ËGÊ>Ë�Å�ÊvÌxÅ�Ì¦Í � ÎqÈ:Ñ�ÌxÍ<Ñ�Ì¦Í:Ñ�ØdÍ:ÌxÎEÈ:Ë¦Å�Ê]ßPá í á â Ö�ÊEÏdË � Æ�Ç|ÎEÏ�ÌxÎ�ÈPÅÎEÏdÈ`Ê × Ì¦ÐqÌ¦É¸Æ�ÎEÆ�Ð)Ð�ÌxÅdÙ�Æ¦ÖVÎqÏdÆlÊ>Ø × Æ�Ð�Ñ	Ë�Å�Ç'Ø�Ñ	ÎEÈ:ÅdÙ × ÌxÈ:ÐEÈ:ÅdÙñ�Ø�Ñ	ÎEØ�ÌxÎEÈ:Ë¦Å�Ê3Ì¦ÐEÆ�ÇdË¦ÉÂÈPÅ±ÌxÅGÎ�Õuª�Ë�ÍPÆ �J× Ì¦ÈPÐ�ÊTÌxÐqÆ × ÐqÆ�Ç'È`ÑLÎqÆ�ÇÎEË�Û±Æ¸ÛCË¦ØdÅ�ÇdÆ�Ç#Ë�Å#ÎqÏdÆÂÐEØdÅ�Ù�Ê]ÌxÅ�Ç#ÎEÏdÆÂÊ>Ø × Æ�ÐqÑ�Ë¦Å�Ç'Ø±Ñ �ÎEÈQ©�ÈsÎ � ÎqËlÛ±Æ�ÊEØ ×d× Ë¦ÐEÎEÆ
Ç�Û �|× ÌxÈ:ÐqÊ�Ñ�Ë¦Í:ÍPÆ
ÑLÎEÈQ©¦ÆoÉÂË'Ç'Æ�Ê�Õ
\ ÏdÆÂ­�! � ü ^Cå�æ _ å�æVç B ü^èqü � Ñ	Ë�É × Ë�ØdÅ�ÇdÊ × ÐqÆ�ÊEÆ�ÅGÎÊbÎqÐEØ±ÑLÎEØ�ÐqÌ¦Í�È:Å�Ñ	Ë�ÉÂÉ¸Æ�Å�ÊEØdÐqÌxÎEÆ1É¸Ë'Ç'Ø�Í:ÌxÎEÈ:Ë¦Å�Ê¶ËxÒ�ÛCËxÎqÏ�ÎqÏdÆÑ�Ï�ÌxÈ:Å�Ê¥Ì¦Å�ÇÓÍ:Ì�ÇdÇ'Æ�Ð�Ê>Ø�Û�Ê � Ê>ÎEÆ�ÉÂÊ�Õ � Î � Ì¦Ê�Ê>ÏdË � Å¨ß�à�á�¡ âØ�ÊEÈPÅdÙ Ì¦Û � ÈPÅdÈPÎEÈ:Ë Ñ�Ì¦Í:Ñ�ØdÍ:ÌxÎEÈ:Ë¦Å�Ê�Ö�ÎEÏ�ÌxÎ�ÖôØ�ÅdÍPÈQ3¦Æ � Ï±Ì�Î� Ì�ÊëØ�ÊEØ�ÌxÍ:Í � Ì¦ÊqÊEØdÉÂÆ�Ç<Ö�ÎEÏdÆ�Ñ�Ï�ÌxÈ:ÅÝÊ>ØdÛ±Ê � Ê>ÎEÆ�É Ñ�Ì¦Å �ÅdËxÎnÛ±Æ�Ñ	Ë¦Å±Ê>È`Ç'Æ�ÐqÆ�ÇÓÌ�Ê�Ì � Ø�Ì¦ÊEÈ � ÏdË�ÉÂË¦Ù¦Æ�ÅdÆ�Ë�Ø�ÊoÊ � Ê>ÎEÆ�ÉÒïË¦Ð � Ï�È:Ñ�ÏéÎEÏ�ÆÔÊ>ÎEÐqØ�ÑLÎqØdÐqÌ¦Í�ÉÂË�ÇdØdÍ:ÌxÎEÈ:Ë¦Å�Ê�ÈPÅ±Ç'Ø�Ñ	ÆÜË�ÅdÍ �Ê>ÉlÌ¦ÍPÍ × Æ�Ð>ÎqØdÐqÛ�Ì�ÎqÈc©�Æ+Æ � Æ�Ñ	ÎqÊ�Õ � Å|ÒMÌ¦Ñ	Î�ÖGÎEÏ�Æ]ÉÂË'Ç'ØdÍ`Ì�ÎqÈPË�Å�ÊÑ�Ì¦Ø�Ê>Æ
Ç�Û � ÎqÏdÆ�È:Å'ñ�ØdÆ�Å�Ñ	Æ¥Ë¦Ò¶ÎqÏdÆ¥Í`Ì¦ÇdÇ'Æ�ÐqÊvË�Å�ÎqÏdÆ�Ñ�Ï�Ì¦ÈPÅÊ>Ø�Û�Ê � Ê>ÎEÆ�É�ÌxÐqÆTÐqÆ�Ê × Ë�Å�Ê>È:ÛdÍ:Æ8ÒïË¦Ð<ÎqÏdÆ3Í:Ë � Æ�ÅdÆ�ÐqÙ �)× Ï � ÊEÈ`Ñ�ÊËxÒ]ÎEÏdÆÜÍ`Ì�ÎEÎEÆ�Ð�ÖºÎEÏ±Ì�Î|È`Ê�Ñ�Ï�Ì¦ÐEÙ�Æ�Í:Ë'Ñ�ÌxÍ:È � Ì�ÎqÈPË�ÅéÌ¦Å�Ç¨Ê × ÈPÅÌxÐqÐqÌ¦ÅdÙ¦Æ�ÉÂÆ�ÅGÎ�Õ \ ÏdÆ
Ê>Æ�Ì¦Û�È:ÅdÈsÎqÈPË�Ñ�Ì¦Í:Ñ�ØdÍ:ÌxÎEÈ:Ë¦Å�Ê�Ê>ÏdË � Æ�Ç

��ù8è



é °#êÃ¯�³¬«<´sí�­>´<³V®�³¬¯¥±t°>³V±}ë²­s®�­x±�´¦²�±
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ÎEÏ�ÌxÎ¶ÎqÏdÆ × ÌxÐ�ÌxÉÂÆ	ÎqÆ�Ð�Ê²ËxÒ�ÎEÏdÆvÊ>Æ
Ñ	Ë�Å�Ç¥ÅdÆ�ÈPÙ�ÏGÛCË¦Ð è�¥ �s³/´ÉÂË�ÇdÆ�ÍvÌxÐqÆ�ÊbÎqÐEË�ÅdÙ¦ÍQµ�É¸Ë'Ç'Ø�Í:ÌxÎEÆ�Ç²Õ \ ÏdÆ�ÉÂÌ � Ë¦ÐnÆ�¶VÆ�ÑLÎ�ÊÌxÐqÆ";ïÈ·¨TË�ÅlÎEÏ�Æ+Ë¦ÅN¸YÊEÈsÎqÆ+ÉlÌxÙ�ÅdÆ	ÎqÈ:Ñ�Ë¦ÐqÛdÈsÎ�ÌxÍ±Æ�ÅdÆ�ÐEÙ�ÈPÆ
ÊTÎEÏ±Ì�Î
ñ�Ø�Ñ	ÎEØ�ÌxÎEÆ � ÈPÎEÏ�ÈPÅéÌÜÒïÆ � Æ�Í:Æ�ÑLÎqÐEË�Å�¸@¹TË¦ÍPÎ�ÐqÌ¦ÅdÙ¦Æ�Öx;ïÈ:Èº¨�Ë¦ÅÎEÏdÆ#»±ÐqÊ>Î¥ÅdÆ�È:Ù¦Ï�ÛCË¦ÐoÆ�¶VÆ�Ñ	ÎEÈQ©¦ÆlÆ	ÚdÑ�Ï�Ì¦ÅdÙ¦Æ¸È:Å�ÎqÆ�Ù�ÐqÌ¦Í:Ê)ÎEÏ±Ì�ÎÐqÌ¦ÅdÙ¦Æ�ÒïÐEË�É/ÒïÆ�ÐEÐqË¦ÉlÌ¦Ù¦ÅdÆ�ÎEÈ`Ñ ;MÌ�Ê.Æ�Ú × Æ�Ñ	ÎEÆ
ÇlÒïË¦ÐvÊEØ�Ñ�Ï ±8º�zË^Ú�µGÙ�Æ�Å�¸YÛdÐqÈ:ÇdÙ¦Æ�ÇêÑ	Ë ×�× Æ�Ð�Ê>ÈPÎEÆ
ÊY¨ÂÎEË�ÌxÅGÎqÈsÒïÆ�ÐEÐqË¦ÉlÌxÙ�ÅdÆ	ÎqÈ:Ñ
;ïÈ:Å�ÎqÏdÆ�Ñ�ÌxÍ`Ñ	È:ØdÉ ÏdÈ:Ù¦ÏdÍQµ�¸YÇdË × Æ�Ç�Ñ�Ë¦É × Ë�ØdÅ�ÇdÊ�¨LÕ¼�#Ë¦ÐqÆ�¸Ëa©¦Æ�Ð�ÎEÏdÆéÑ�ÌxÍ`Ñ	È:ØdÉ È:ÊEË4¸YÆ�Í:Æ�Ñ	ÎEÐqË¦ÅdÈ`ÑÓÊ>Ø�Û�ÊbÎqÈsÎqØ'ÎEÈ:Ë¦ÅgÖ�ÎEÏ±Ì�Î
Ì¦Ñ	ÎqÊ�Ì�Ê�ÌlÑ�ÏdÆ�ÉÂÈ`Ñ�ÌxÍ × ÐEÆ
ÊEÊEØdÐqÆ¦Ö'È`Ê�ÐqÆ�Ê × Ë�Å�Ê>È:ÛdÍ:ÆoÒïË¦Ð�Í`ÌxÐqÙ¦Æ
©�ÌxÐqÈ:ÌxÎEÈ:Ë¦Å�Ê.ËxÒ²ÎqÏdÆ è½¥ � ÉÂË'Ç'Æ�Í × Ì¦ÐqÌ¦ÉÂÆ	ÎEÆ�ÐqÊ�Õq¾YÎ�ÐqÆ�ÊEØdÍPÎqÊÌ�¿GØdÈPÎEÆvÇ'Èc¶CÆ�ÐEÆ�ÅGÎTÑ�Ï±ÌxÈ:Å�Ù¦ÐqË¦ØdÅ±ÇV¸YÊ>ÎqÌxÎEÆ.ÒïË¦Ð8ÎEÏdÆvØdÅ±Ç'Ë × Æ�ÇÌxÅ�ÇoÏ�ÈPÙ�ÏdÍcµ�¸rÇ'Ë × Æ�ÇoÊ\µ'ÊbÎqÆ�ÉlÊ�Õ \ ÏdÆ3ØdÅ±Ç'Ë × Æ�Ç¥Ñ�Ë¦É × Ë�ØdÅ�ÇÆ	Ú'ÏdÈ:ÛdÈPÎqÊ�ÎEÏdÆ�ÒïË�ÐEÉlÌ�ÎqÈPË�ÅÞËxÒ¸Ê>Æ
Ñ	Ë¦Å±ÇV¸JÅ�Æ�È:Ù¦Ï�Û±Ë�Ð�Ç'È:ÉÂÆ�Ð�Ê
Ñ�Ì¦Ø�Ê>Æ
ÇëÛVµ�ÎEÏdÆ�Æ�Í:Æ�Ñ	ÎEÐqË¦Å�¸YÍ:Ë�Ñ�ÌxÍ:ÈcÀ
Ì�ÎqÈPË�Å�Ë�Å�ÎqÏdÆ�Í:Ë � Ë¦Ð\¸ÛdÈPÎqÌxÍ<Æ�ÅdÆ�ÐqÙ2µ|ÊEÈPÎEÆ�Ê�Ö � ÏdÈ:Í:Æ)ÎqÏdÆ¥Í`ÌxÐqÙ¦Æ�Á#Ñ	Ë¦É × Ë¦ØdÅ±ÇdÊvÆ	ÚV¸ÏdÈ:ÛdÈsÎ�ÎEÏdÆlÒïË�ÐEÉlÌxÎEÈ:Ë¦ÅÓËxÒvÍPË � Ê × ÈPÅ�Ñ�ÍPØ±ÊbÎqÆ�Ð�Ê � ÈsÎqÏ�ÌxÅGÎEÈc¸ÒïÆ�ÐqÐEË�ÉlÌxÙ¦Å�Æ	ÎEÈ`Ñ�Í:Ë'Ñ�Ì¦Í<Ë¦Ð�Ç'Æ�ÐqÈPÅ�Ù�Õ
[)ÅdÆÁÑ�ÌxÅôÎqÏ�Ø�Ê � Ë¦Å±Ç'Æ�Ð � ÏdÆ	ÎqÏdÆ�ÐÔÎEÏ�ÆéÊ>ÎEÐqØ�ÑLÎqØdÐ�ÌxÍÉÂË�ÇdØdÍ:ÌxÎEÈ:Ë¦Å�ÊjÈ:Å�Ç'Ø±Ñ	Æ+Ì�ÊTÈPÉ × Ë¦ÐEÎqÌ¦Å�ÎTÆ
¶CÆ
ÑLÎqÊ.Ë¦Å¸ÎEÏ�Æ�Í:Ì�ÇV¸Ç'Æ�Ð¸Æ�Í:Æ�Ñ	ÎEÐqË¦ÅdÈ`Ñ�Ê>ÎEÐqØ�Ñ	ÎEØdÐqÆ¦Ö3Ì�Ê�Ë�Û�Ê>Æ�Ð\©�Æ�ÇÓË�ÅëÎEÏdÆÜÑ�Ï�Ì¦ÈPÅ

Ë¦ÅdÆ�Õ \ ÏdÈ`Ê × Ë¦È:ÅGÎ�È:Ê¥Ë¦ÒvÑ�ÐEØ±Ñ	È`ÌxÍ3È:É × Ë�Ð>Î�ÌxÅ�Ñ�Æ|Ê>È:Å�Ñ	ÆÂÎqÏdÆÆ	Ú'È`ÊbÎqÆ�Å�Ñ�ÆêËxÒ�Ê>Ø�Ñ�Ï´ÌxÅôÆ
¶CÆ
ÑLÎ � Ë¦ØdÍ`ÇôÊ>ÎEÐqË¦ÅdÙ�ÍcµÂ¿GØdÆ�Ê>¸ÎEÈ:Ë¦ÅdÆ
ÇlÎqÏdÆ¥ÈPÅGÎqÆ�Ð × ÐEÆ�ÎqÌxÎEÈ:Ë¦Å|Ë¦ÒgÎEÏ�Æ]Ë�Û�ÊEÆ�ÐY©¦Æ�Ç�Ê>Ø × Æ�Ð�Ñ	Ë�Å�¸Ç'Ø�Ñ	ÎEÈQ©GÈPÎ�µ¦Õ Î Å�ËxÎEÏ�Æ�Ð × Ë¦È:ÅGÎ�ÖxË¦Ò�ÎEÆ�ÅlÌ�ÇdÇ'ÐqÆ�ÊqÊ>Æ
Ç�È:Å¸ÎEÏdÆ�Í:ÈsÎ\¸Æ�Ð�Ì�ÎqØdÐEÆ�ÖVÈ:Ê)ÎEÏ�Æ¸È:É × Ë�Ð>Î�ÌxÅ�Ñ�ÆnË¦Ò × Ë�ÊqÊ>È:ÛdÍ:Æ¸Ñ�Ï±ÌxÈ:Å�¸JÍ`Ì¦Ç�Ç'Æ�ÐÑ	Ë�Ø × Í:ÈPÅdÙ±Õq¾rÅ�ÇdÆ�Æ�Ç²Ö¦È:ÅnÎqÏdÆ�ÏdÈ:Ù¦ÏdÍQµ�Ñ�ÌxÍ`Ñ	È:ØdÉ/¸YÇ'Ë × Æ
ÇnÑ�Ë¦É/¸
× Ë�ØdÅ�Ç<ÖdÊEË¦ÉÂÆoËxÒ¶ÎEÏdÆ�Ñ�Ï±ÌxÈ:Å�Ë^Ú�µ�Ù¦Æ�Å�Ì�ÎqË¦ÉlÊ�Ñ	Ë�É¸Æ¥Ñ�ÍPËGÊ>ÆÎEË�ÎEÏdÆnÍ:Ì�ÇdÇ'Æ�ÐoÑ	Ë ×d× Æ�Ð�Ê+Ì¦Ê]Ì × È:Ñ�ÌxÍ¶ÌxÎEË�ÉÂÊ�Õ \ ÏdÆnÌ¦ÈPÉ ËxÒÎEÏdÆ × ÐEÆ
Ê>Æ�ÅGÎ � Ë�Ð\3+È:Ê²ÎEË × ÐqËa©�È:ÇdÆ3ÌxÅ�Ê � Æ�ÐqÊ<ÎEË�ÎqÏdÆ�ÊEÆs¿GØdÆ�Ê>¸ÎEÈ:Ë¦Å�Ê�Ö8Û�µ°ÎEÏdÆ�É¸Æ
ÌxÅ�Ê�ËxÒ�ÌxÛ�¸YÈPÅ�ÈsÎqÈPË#Ñ�ÌxÍ`Ñ	ØdÍ`Ì�ÎqÈPË�Å�Ê�Õ \ ÏdÆÉÂÆ	ÎEÏ�Ë�Ç�Ø�Ê>Æ
Ç¥È`Ê¶Ì¦Å�Æ�ÉnÛ±Æ
ÇdÇ'Æ�Ç�ÒïÐqÌ¦Ù¦ÉÂÆ�ÅGÎ¶Ê × Æ�ÑLÎqÐEËGÊEÑ�Ë × µÉÂÆ	ÎEÏ�Ë�Ç°ÎEÏ±Ì�Î¥Æ	Ú × Í:È:Ñ�ÈsÎqÍcµÔÑ	Ë¦É × ØdÎEÆ�ÊoÛCËxÎqÏ°ÎqÏdÆlÑ	Ë�ÐEÐqÆ�Í`Ìa¸ÎEÈ:Ë¦ÅnÆ�¶VÆ�ÑLÎ�ÊTÌxÅ�Ç�ÎEÏdÆ�ÊqÑ	ÐqÆ�Æ�ÅdÈPÅ�Ù)Æ
¶CÆ
ÑLÎqÊ�Õ Î è2¥ � ÉÂË'Ç'Æ�ÍJÖÆ	Ú × Í:È:Ñ�ÈsÎqÍcµ¸Ç'Æ × Æ�Å±Ç'Æ�ÅGÎ3Ë¦Å¸ÎqÏdÆ�ÊbÎqÐEØ±ÑLÎEØ�ÐqÌ¦Í'É¸Ë'Ç'Ø�Í:ÌxÎEÈ:Ë¦Å�Ê�ÖÈ:ÊÜÇdÆ�ÐqÈc©�Æ�Ç-ÒïË¦ÐÜÎqÏdÆëÍ:Ì�ÇdÇ'Æ�ÐqÊ�Ö]ÒïÐEË�É ÎEÏdÆÁÌxÛ�¸YÈPÅ�ÈsÎqÈPË¨ÐqÆ�¸Ê>Ø�ÍsÎ�Ê�Õ \ ÏdÆ#Ñ�ÌxÍ`Ñ	ØdÍ`Ì�ÎqÈPË�Å�ÊÂÌxÐqÆÜÇ'Ë¦ÅdÆ�Ë�ÅéÛCËxÎqÏ¨Í:Ì�ÇdÇ'Æ�Ð�ÊÌxÅ�Ç�ÉÂÈsÚ'Æ�Ç²ÖdÑ�Ï�ÌxÈ:Å�Ì¦Å�Ç|Í`Ì¦ÇdÇdÆ�Ð
Ö�ÒïÐ�ÌxÙ�ÉÂÆ�ÅGÎqÊ�Ö�È:Å�ÎEÏdÆoÍ:Ë �ÎEÆ�É × Æ�Ð�Ì�ÎqØdÐqÆ × Ï�Ì�Ê>Æ
Ê�ËxÒ3ÛCËxÎqÏÜÎEÏ�ÆnØdÅ±Ç'Ë × Æ�Çëß�à)��¡ â ÌxÅ�Ç
Á:ÃÂÄ j ò é Ñ�ÌxÍ`Ñ	È:ØdÉ/¸rÇ'Ë × Æ�ÇÔß à)��¦ â Ñ	Ë¦É × Ë¦ØdÅ±ÇdÊ�ÕÅ¾YÎ � Ë¦Ø�Í:ÇÏ�Ì�©¦ÆoÛCÆ�Æ�Å#ËxÒTÙ¦ÐqÆ�ÌxÎ�ÈPÅGÎEÆ�ÐEÆ
ÊbÎ+ÎEË�Ì¦Í:ÊEËÂÐEØdÅ#Ñ�ÌxÍ`Ñ	ØdÍ`Ì�ÎqÈPË�Å�ÊÈPÅ�ÎqÏdÆ�ÊEØ × Æ�ÐqÑ�Ë¦Å�ÇdØ�ÑLÎqÈPÅdÙ × Ï�Ì¦ÊEÆ¦ÖdØ�Å'ÒïË¦ÐEÎEØdÅ±Ì�ÎEÆ�Ícµ�ÊbÎqÐEØ±ÑD¸ÎEØdÐ�ÌxÍ²Ç�Ì�ÎqÌÂÌ¦ÐEÆ]ÅdËxÎ�Ì�©�ÌxÈ:Í`ÌxÛdÍ:ÆoØdÅ�Ç'Æ�Ð × ÐEÆ
ÊEÊEØdÐqÆ¦ÕuÆ�Æ)©¦Æ�Ð\¸ÎEÏdÆ�ÍPÆ
ÊEÊ � Æ � È:ÍPÍ<Ç'È`ÊqÑ	Ø�ÊqÊ × ËGÊEÊEÈPÛ�ÍPÆ)Æ	Ú�ÎEÐ�Ì × Ë¦Í`Ì�ÎqÈPË�Å|ËxÒ²ÎqÏdÆÌxÉnÛdÈPÆ�ÅGÎ × ÐEÆ
ÊEÊEØdÐqÆ)ÐqÆ�ÊEØdÍPÎqÊ�Õ
\ ÏdÆ#ÅdÆ�ÚGÎ�Ê>Æ
ÑLÎEÈ:Ë¦Å � È:Í:Í+ÛCÆ°Ç'Æ
©�ËxÎqÆ�ÇéÎEËÓÎqÏdÆÔÑ�Ë¦É/¸
× Ø'Î�Ì�ÎEÈ:Ë¦Å±ÌxÍjÇ'Æ	Î�ÌxÈ:Í:Ê�Õ�Ç�Æ
ÑLÎqÈPË�Å ��� È:Í:Í8Ç'È`ÊqÑ	Ø�ÊqÊ�ÎqÏdÆ èÅ¥ �ÉÂË�ÇdÆ�ÍJÖ�ÊEÆ�Ñ	ÎEÈ:Ë¦Å ç � ÈPÍ:ÍVÇ'È:ÊqÑ	Ø±ÊEÊ.ÎEÏdÆoÑ�Ï�Ì¦ÈPÅ�¸YÍ`Ì¦ÇdÇ'Æ�Ð.È:ÅGÎEÆ�Ð\¸Ì¦Ñ	ÎEÈ:Ë¦Å�Ê]ÌxÅ�Ç�»�Å�ÌxÍ:ÍQµ�ÎEÏdÆ¸Í:Ì�ÊbÎoÊ>Æ
ÑLÎqÈPË�Å � È:ÍPÍ8Û±ÆlÇ'Æ)©¦Ë¦ÎEÆ�ÇÎEËlÇ'È`ÊEÑ�Ø�ÊqÊ>È:Ë¦Å�Ê�Ì¦Å�Ç�Ñ	Ë¦Å±Ñ	Í:Ø�Ê>È:Ë¦Å±Ê�Õ

� ìÉÈ Ê�ò�ð´,]&<î�Ëªî� }òs��Ë�õ¸(Wï§î�ËÅ }õE0

¾YÎ1È`Ê � Æ�Í:Í�3�ÅdË � Å¸ÎEÏ±Ì�Î�Ö�È:Å|ÊbÎqÐEË�ÅdÙ¦ÍQµnÑ�Ë¦ÐqÐEÆ�Í:ÌxÎEÆ
ÇnÊ\µ'Ê�¸ÎEÆ�ÉlÊ�Ö�ÎEÏdÆ+ÉÂÌ¦Ù¦ÅdÆ�ÎEÈ`Ñ�ÌxÅ�ÇnÎqÐqÌ¦Å�ÊbÒïÆ�Ð3È:Å�ÎqÆ�Ð�Ì¦Ñ	ÎEÈ:Ë¦Å�ÊTÌ¦ÐEÆ�Æ
Ê�¸
ÊEÆ�ÅGÎEÈ`ÌxÍ:Ícµ]Í:Ë�Ñ�ÌxÍGÌxÅ�Ç�Ñ�ÌxÅ¥ÛCÆ.Æ)©^Ì¦ÍPØ±Ì�ÎEÆ
Ç¥Ø�ÊEÈPÅ�Ù�Æ�ÉnÛ±Æ
ÇdÇ'Æ�ÇÒïÐ�ÌxÙ¦ÉÂÆ�Å�Î8Ê × Æ�Ñ	ÎEÐqË�ÊqÑ	Ë × µ+Ñ�ÌxÍ`Ñ	ØdÍ`Ì�ÎqÈPË�Å�Ê�Õ \ ÏdÆ.Ø±Ê>Æ3Ë¦Ò�Ê>Ø±Ñ�ÏÎEÆ
Ñ�ÏdÅdÈ`Ñ�Ì¦ÍPÍQµ�»�ÅdÈPÎEÆ�Ê\µ�Ê>ÎEÆ�ÉlÊ8Ì¦ÍPÍ:Ë � ÎqË+Î�Ì43¦ÆvÌ¦ÇN©^Ì¦ÅGÎqÌxÙ�Æ.Ë¦ÒÌxÛN¸JÈ:ÅdÈPÎEÈ:Ë�ÉnØdÍPÎEÈc¸JÐqÆ	ÒïÆ�ÐEÆ�Å�Ñ	Æ�ÖºÑ�Ë¦ÐqÐEÆ�Í:ÌxÎEÆ�Ç²Ö1Ê × Æ
ÑLÎEÐqË�ÊqÑ	Ë × È`ÑÉÂÆ	ÎqÏdË'ÇdÊ#ßPáD§ â ÎEÏ�ÌxÎ�ÌxÐqÆ#ÌxÛdÍ:Æ�ÎEË�ÎEÐqÆ�Ì�Î|Æ�Ú × ÍPÈ`Ñ	ÈPÎEÍQµÁÎEÏdÆÊ>ÎEÐqË¦ÅdÙ�Ícµ�Ñ	Ë¦ÐqÐqÆ�Í`Ì�ÎEÆ
ÇÔÑ�Ï±ÌxÐ�Ì¦ÑLÎqÆ�Ð¥Ë¦Ò�ÎEÏdÆ
Ê>Æ�Ê\µ'ÊbÎqÆ�ÉlÊ�Õ7¾rÅÎEÏ�Æ × ÐqÆ�ÊEÆ�ÅGÎ � Ë�Ð\3 � Æ�Ø±Ê>Æ
Ç�ÎqÏdÆ � È�¶VÆ�ÐqÆ�Å±Ñ	Æ�¸ � Æ�Ç'È`Ñ�ÌxÎEÆ�Ç
� Ë¦ÅN»�Ù¦ØdÐ�Ì�ÎqÈPË�Å:¾rÅGÎqÆ�Ð�Ì¦ÑLÎqÈPË�Å�ÉÂÆ�ÎEÏdË'Çëß�à�á
á â Õ \ ÏdÈ`Ê�ÎqÆ�Ñ�Ï�¸ÅdÈº¿GØdÆ�È`Ê+ÌxÛ�ÍPÆ¥ÎqËlÎEÐqÆ�ÌxÎ × ÐqË × Æ�ÐqÍcµ�ÎEÏdÆnË × Æ�Å�¸rÊEÏdÆ�Í:Í¶Ñ�Ï�Ì¦Ð>¸Ì¦Ñ	ÎEÆ�Ð3ËxÒVÎEÏ�Æ+ÉlÌxÙ�ÅdÆ	ÎqÈ:Ñ ? ÏdË�ÍPÆ�Ë�ÐEÛdÈPÎqÌ¦Í:Ê�Ö�ÎqÏdÆ)Ê>ÎEÐqË¦ÅdÙ¥Æ�ÍPÆ
ÑD¸ÎEÐqË¦Å�È:Ñ�Ñ	Ë�ÐEÐqÆ�Í`Ì�ÎqÈPË�Å�ËxÒ�ÎqÏdÆ�ÊEÆ�Ë¦ÐqÛdÈPÎqÌxÍ`Ê�Ö.Ì¦Ê � Æ�Í:ÍvÌ�ÊnÎEÏdÆÊqÑ	ÐqÆ�Æ�Å�ÈPÅdÙ¸Æ�¶VÆ�Ñ	ÎqÊ�Õ
\ ÏdÆéÆ�¶VÆ�ÑLÎ�Ê�ËxÒ|ÎqÏdÆÁÐqÆ�Ê>ÎÔË¦Ò|ÎEÏ�ÆéÑ�Ð\µ'Ê>ÎqÌxÍnË¦ÅäÎEÏdÆÑ	Ë�É × Ø'ÎEÆ
Ç�ÒïÐ�ÌxÙ�ÉÂÆ�ÅGÎqÊ¸ÌxÐqÆ�Æ
ÊEÊEÆ�ÅGÎqÈ:Ì¦ÍPÍQµÓÎEÏdÆ��#Ì�Ç'Æ�Í:ØdÅdÙ
× ËxÎEÆ�ÅGÎEÈ`ÌxÍ)Ì¦Å�ÇÁÎEÏdÆÔÆ	ÚdÑ	Í:Ø�ÊEÈPË�Å¨Æ�¶VÆ�ÑLÎ�Ê�Õ \ ÏdÆ)µÁÌ¦ÐEÆÜÐqÆ�¸Ê × Æ
ÑLÎEÈQ©¦Æ�Ícµ�ÎqÐEÆ
Ì�ÎEÆ
Ç#ÛVµ#ÌxÅÔÌ ×d× ÐqË × ÐEÈ`Ì�ÎqÆ�Û�Ì�ÎqÏ°Ë¦Ò × Ë�ÈPÅGÎÑ�Ï�Ì¦ÐEÙ�Æ�Ê�ÖdÌxÅ�Ç<Ö±Ë¦Å�ÎEÏ�Æ�ÒïÐ�ÌxÙ¦ÉÂÆ�Å�Îx»±ÐqÊ>Î>¸YÅdÆ�È:Ù¦Ï�ÛCË¦Ð�ÊEÏdÆ�Í:Í`Ê�Ö
ÛVµoÎEË¦ÎqÌxÍc¸YÈPË�Å × ÊEÆ�Ø�Ç'Ë2¸ × ËxÎqÆ�ÅGÎEÈ`ÌxÍ`Ê1ß £^à â ; \ ¾ 
 Ê�¨LÕ�Ç�Ø�Ñ�Ï¸Ì × ¸× ÐqË�Ì�Ñ�ÏdÆ�Ê�Ï±Ì�©¦Æ�ÛCÆ�Æ�ÅÔÊEØ�Ñ�Ñ�Æ�ÊqÊbÒïØ�ÍPÍQµ�Ø�Ê>Æ
Ç�ÎEË�Ê>ÎEØ�Ç�µÜÊ\µ'Ê�¸ÎEÆ�ÉlÊ]ÊEØ�Ñ�Ï�Ì¦Ê)ÎEÏdÆ¸ÏdÈ:Ù¦ÏÔø � Ñ�Ë ×d× Æ�Ð]Ë^Ú'È:ÇdÆ�Ênß à
¤ â Ë¦Ð)ÎEÏdÆÒMÌxÉÂË�Ø�Ê �!�Z� _ ´ B è � Ñ	Ë�É × Ë�ØdÅ�Ç�ß à í�â Õ\ ÏdÆ|ÒïÐ�ÌxÙ�ÉÂÆ�ÅGÎqÊnÌxÐqÆ�Ç'Æ�»±ÅdÆ�ÇëØ�Å�Ç'Æ�ÐnÎEÏ�Æ|ÒïË¦Í:Í:Ë � ÈPÅdÙÑ	ÐqÈPÎEÆ�ÐqÈ`Ì � ÎEÏ�Æ
µ�É�Ø�Ê>Î�È:Å�Ñ	Í:Ø�Ç'ÆlÎqÏdÆ�ÉlÌ¦Ù¦ÅdÆ�ÎEÈ`ÑlÑ	Æ�ÅGÎqÆ�Ð�Ê�ÖÎEÏ�ÆÁÛdÐqÈ`Ç'Ù¦È:ÅdÙ-Ë^Ú�µ�Ù¦Æ�Å�ÊÜÉÂÆ�ÇdÈ:ÌxÎEÈ:ÅdÙ-ÎqÏdÆéÈPÅGÎEÆ�ÐqÌ�ÑLÎqÈPË�Å�Ê�Ö
ÌxÅ±Ç�ÎEÏdÆÌ»�ÐqÊ>ÎÔÑ�ËGË�ÐqÇdÈPÅ�ÌxÎEÈ:Ë¦Å2ÊEÏdÆ�Í:Í�Ë¦Ò¸ÎqÏdÆ × ÐEÆ
Ñ	Æ�ÇdÈPÅdÙÌ�ÎqË¦ÉlÊ � ÏdÈ`Ñ�Ï�È:Ê�ÐEÆ
Ê × Ë¦Å�ÊEÈ:ÛdÍPÆoÒïË�Ð�ÎEÏ�Æ�Æ�ÊqÊ>Æ�ÅGÎEÈ`ÌxÍ × Ì¦Ð>Î�Ë¦ÒÎEÏ�Æ�ÊqÑ	ÐqÆ�Æ�Å�ÈPÅdÙÜÆ
¶CÆ
ÑLÎ�Ê|ßPáD§ â Õ \�� ËÜÎ�µ × Æ
Ê�Ë¦ÒºÒïÐ�ÌxÙ�ÉÂÆ�ÅGÎqÊÌxÐqÆoØ�ÊEÆ�Ç�ÈPÅ�ÎEÏ�Æ × ÐEÆ
Ê>Æ�ÅGÎ � Ë¦ÐY3 �
� æ<ç B è
Í ÒïÐ�ÌxÙ�É¸Æ�ÅGÎqÊ)ÒïË¦Ð]ÎEÏ�ÆlÍ:Ì�ÇdÇ'Æ�ÐoÍ:Æ�ÙGÊ]Ì¦Å�Ç°ÎEÏdÆÍ`Ì¦Ç�Ç'Æ�Ð�ÐqØdÅdÙ�Ê�È:ÅGÎEÆ�Ð�Ì¦Ñ	ÎEÈ:Ë¦Å�Ê_;MÊEÆ�Æ_»�Ù�ØdÐqÆ�Ê:¾>¾LÕ ù � ÌÌ¦Å�ÇÎ¾\¾LÕ ù � Û1¨	Ö
� æ<ç B^è � ÒïË�ÐnÎqÏdÆÜÑ�Ï�ÌxÈ:Å�¸YÍ:Ì�ÇdÇ'Æ�Ð�È:Å�ÎqÆ�Ð�Ì¦Ñ	ÎEÈ:Ë¦Å�Ê7;MÊEÆ�Æ»±Ù¦ØdÐqÆ�¾>¾LÕ ù � Ñ�¨LÕ
[)Å�¸rÊ>ÈPÎEÆ¥Ë�ÐEÛdÈPÎqÌ¦Í<Æ�ÅdÆ�ÐEÙ�ÈPÆ
ÊZ; � ¨vÌxÅ±Ç�Ï�Ë ×d× È:ÅdÙ�; è ¨ × Ìa¸Ð�ÌxÉÂÆ	ÎqÆ�Ð�Ê.Ë¦ÒgÎEÏ�Æ èq¥ � ÉÂË'Ç'Æ�Í²ÌxÐqÆ)Æ�ÚGÎqÐqÌ�ÑLÎqÆ�ÇlÒïÐqË¦ÉþÎEÏdÆ»�Ð�ÊbÎ¥Ç'Ë�ØdÛdÍ:Æ	Î>¸rÇ'Ë�ØdÛdÍ:Æ	Î)Æ�ÚdÑ	ÈPÎqÌ�ÎqÈPË�Å°Æ�ÅdÆ�ÐqÙ¦È:Æ�Ê�ÖCÌ¦Å�Ç°Ì�ÊEÊEË4¸

Ñ	È`Ì�ÎqÆ�Ç � Ì�©¦Æ�¸JÒïØdÅ�Ñ	ÎEÈ:Ë¦Å�Ê�Ö�ËxÒ8ÎEÏdÆ�Ì¦Û±Ëa©�Æ]ÒïÐqÌ¦Ù¦ÉÂÆ�ÅGÎqÊ � ÈPÎEÏË¦Å�ÆnÉlÌxÙ�ÅdÆ	ÎqÈ:Ñ�Æ�Í:Æ�Ñ	ÎEÐqË¦Å²ÕZÏTÚdÑ�Ï�Ì¦ÅdÙ¦ÆnÈPÅGÎqÆ�Ù¦Ð�ÌxÍ`Ê/; � ¨+Ì¦ÐEÆÇ'Æ
Ç'Ø�Ñ	Æ
Ç�ÒïÐEË�ÉþÎEÏ�Æ�Ê>È:ÅdÙ¦Í:Æ	Î\¸�ÎqÐEÈ × Í:Æ	Î!»�Ð�ÊbÎ�Æ�ÚdÑ	ÈPÎqÌ�ÎqÈPË�Å�Æ�Å�¸Æ�ÐqÙ¦È:Æ�Ê�Ë¦ÅÞÎEÏdÆëÊqÌxÉÂÆ#ÒïÐ�ÌxÙ�É¸Æ�ÅGÎqÊ � ÈsÎqÏ-Î � ËêÉlÌxÙ�ÅdÆ	ÎqÈ:ÑÆ�Í:Æ�Ñ	ÎEÐqË¦Å�Ê�Õ Î Í:Æ�Ì�ÊbÎ\¸YÊY¿GØ�ÌxÐqÆ »dÎ�ÉÂÆ�ÎEÏdË'ÇÔÈ:ÊoØ�ÊEÆ�ÇÔÈ:Å�Ë�Ð>¸Ç'Æ�Ð�ÎEË5»dÎ�ÎqÏdÆ�Æ
¶CÆ
ÑLÎEÈQ©¦Æ × ÌxÐ�ÌxÉÂÆ�ÎEÆ�Ð�ÊoÎqËÜÎEÏdÆ�ÌxÛ�¸YÈ:ÅdÈsÎqÈPËÐqÆ�ÊEØdÍsÎ�Ê�Õ
\ ÏdÆ�Ñ�Ì¦Í:Ñ�ØdÍ:ÌxÎEÈ:Ë¦Å�Ê � Æ�ÐqÆºÇdË¦ÅdÆºØ�ÊEÈPÅdÙ]ÎqÏdÆ �jÎ Ç � ¾¶ÊEÆ	ÎËxÒ × ÐqË¦Ù�ÐqÌ¦ÉlÊ¥ÌxÅ�ÇÔÎEÏ�Æ�Û�Ì�Ê>È`Ê�ÊEÆ	ÎqÊ�Ø�ÊEÆ�ÇëÑ�Ì¦ÅëÛ±Æ|ÒïË¦ØdÅ�Ç
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Û!ÈÊÉ�Ë�Ì�ÍPÏÎÏ4ÐºÜ�¾�ÑTü�ÜTØ{Í	æGÒ�Ô�È;Ü�Ì�Í�ÞxÌÎÍ	Ó4Í	Õ�ÔJÒ�Ô�È;Ú�Õ/Úiã5ÔåØ{ÍqÜ�Ú�æ5ÞxË�Ô�Í�Ýã	ÌÎÒOÉ�æ·Í	Õ{Ô�Ó�ÐsÒ�à�ã4Ú�ÌuÔåØ{Ísâ×Ò�Ý�Ý
Í	ÌsâÊÍ;É�Ó%ÈZÕ{Ô�Í	ÌiÒ
Ü�Ô�È;Ú�Õ�ÓTç!Ùià!ã4Ú�ÌuÔåØ{Íâ×Ò�Ý�Ý�Í	Ì?ÌTË�Õ�É�Ó?ÈZÕ�Ô�Í	ÌÎÒ
Ü�Ô�È;Ú�Õ{ÓuÒ�ÕVÝ�Üià7ã�Ú�Ì®ÔåØ{ÍuÜTØ�Ò�ÈZÕ�Þ�â×Ò�Ý�Ý�Í	Ì%ÈZÕVÞÔ�Í	ÌÎÒ
Ü�Ô�È;Ú�Õ{Ó�Ð]ñ7ÈZÌiÜ4âÊÍ	ÓGÌ�Í�ÞxÌÎÍ	Ó�Í	Õ{ÔqÔåØ{Í5ã	ÌiÒOÉ�æ�Í	Õ�ÔqÒ�ÔJÚ�æ�ÓZß�ÔåØ{ÍÉ�ÌÎÒ��GÜ�ÈZÌÎÜ4âÊÍ	ÓuÌ�Í�ÞxÌÎÍ	Ó�Í	Õ{Ô?Ú4á��OÉ�Í	Õ�Ò�ÔJÚ�æ¡Ó�ç7�vØ�È�âÊÍuÔåØ�ÍqÙ4â×Ò*ÜT ¡Ü�ÈZÌYÞÜ4âÊÍ	ÓsÌ�Í�ÞxÌÎÍ	Ó�Í	Õ{Ô%ÔåØ{Í�Ü�Ú	Þ*Þ�Í	Ì¡Ò�ÔJÚ�æ¡Ó�Ð
È:Å2ÐqÆ	ÒïÆ�ÐqÆ�Å±Ñ	Æ�ß�à�á�¤ â Õ \ ÏdÆ è�¥ � ÉÂË'Ç'Æ�Í × ÌxÐ�ÌxÉÂÆ�ÎEÆ�Ð�Ê� Æ�ÐqÆ�Ñ�Ë¦É × Ø'ÎqÆ�Ç�ÌxÎ �2� ÇdÈ�¶VÆ�ÐqÆ�ÅGÎ × Ë�ÊEÈsÎqÈPË�Å�Ê�Ì¦ÍPË�ÅdÙ�ÎEÏ�ÆÍ`Ì¦Ç�Ç'Æ�Ð�ÊÜÈ:Å�Ë�ÐqÇdÆ�Ð�ÎEË-Ù¦Æ	Î°Ì¨Ù�Ë�Ë�Ç�ÐqÆ × ÐqÆ�ÊEÆ�ÅGÎqÌxÎEÈ:Ë¦Å�ËxÒÎqÏdÆ�È:ÐlÐqÆ�Ê × Ë�Å�Ê>Æ�ÎEËÔÎEÏdÆ�È:Å�Ñ	Ë�ÉÂÉ¸Æ�Å�ÊEØdÐqÌxÎEÆ�Ç'È`ÊbÎqË¦ÐEÎEÈ:Ë¦Å�Ê�Õ\ Ï�Æ�Ñ	Ë¦É × ØdÎEÆ�Ç:©�ÌxÍ:ØdÆ � Æ�ÐqÆ+ÎqÏdÆ�Å�Æ	Ú�ÎqÐqÌ × Ë�Í:ÌxÎEÆ�Ç|ÎEË¸ÎEÏ�Æ� Ï�Ë¦Í:Æ�Ê>µ'Ê>ÎEÆ�É/Ø�ÊEÈPÅdÙoÎqÏdÆ�Ñ	ÐYµ'ÊbÎ�ÌxÍ:ÍPË�Ù¦Ð�Ì × Ï�È:Ñ1Ç'Æ�ÊqÑ	ÐqÈ × ÎEÈ:Ë¦ÅË¦Ò]È:Å�Ñ�Ë¦ÉÂÉÂÆ�Å�ÊEØdÐ�Ì�ÎEÆ�Ê\µ�Ê>ÎEÆ�ÉlÊ�ÕS¾YÎ � Ì¦ÊÂÇ'Ë¦Å�Æ�Ø±Ê>È:ÅdÙëÌï Ë¦ØdÐqÈ:Æ�Ð � ÊºÊ>Æ�ÐEÈ:Æ�ÊvÌ¦Å�ÌxÍQµ'Ê>È`Ê�Ö�Ì¦ÊºÌ�ÒïØdÅ�ÑLÎqÈPË�Å�Ë¦Ò²ÎEÏ�Æ)ÒïË�ØdÐEÎEÏÑ�Ë�Ë¦Ð�Ç'ÈPÅ±Ì�ÎEÆ ð ÖdÌ¦ÊqÊEË�Ñ�È:ÌxÎEÆ
Ç � ÈPÎEÏ�ÎEÏdÆ
Ê>ÆoÊ>µ'Ê>ÎEÆ�ÉÂÊºÈ:Å�Ñ	Ë�É/¸ÉÂÆ�Å�Ê>Ø�ÐqÌxÎEÆëÉÂË'Ç'ØdÍ`Ì�ÎEÈ:Ë¦Å±ÊÓß à)�
à â Õ Î ÍPÍ�ÐqÆ�ÊEØdÍPÎqÊÜË¦ÒnÎqÏdÈ`Ê� Ë¦ÐY3ÁÌ¦ÐEÆÜÙ�Èc©�Æ�Å�Ì¦Ê�ÌÓÒïØdÅ�Ñ	ÎEÈ:Ë¦Å�ËxÒoÎqÏdÆ ð Ñ	Ë�Ë�ÐqÇ'È:Å�ÌxÎEÆË¦ÒgÎqÏdÆ�Ñ	Ë ×d× Æ�Ð�Ì�ÎEË�Éà;ïË�Å�¸rÊ>ÈPÎEÆ × ÌxÐ�ÌxÉÂÆ�ÎEÆ�Ð�Ê�¨.Ì¦Å�Ç|Ë¦ÒgÎEÏ�ÆÑ�Ë ×d× Æ�ÐÂÌ�ÎqË¦É ËxÒ�Í:Ë � Æ
ÊbÎ Á¨ÌxÅ±Ç � Ñ�ËGË�ÐqÇdÈPÅ�ÌxÎEÆÂÒïË�Ð�ÎEÏ�ÆÈ:ÅGÎEÆ�ÐqÌ�ÑLÎEÈ:Ë¦Å�ÎEÆ�ÐEÉlÊ�Õ
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ç X:Ã ,� èu¥ �è³<´êéÌë]ìtíVî
ï È:Ù¦ØdÐqÆ�¾>¾LÕ ù � Ç'È`Ê × Í:Ì�µ'ÊºÎEÏ�Æ¥ÏdË ×d× ÈPÅdÙ|Ì¦Å�Ç�Æ	ÚdÑ�Ï�ÌxÅ�Ù¦Æ× ÌxÐ�ÌxÉÂÆ	ÎqÆ�Ð�ÊêÒïË�Ð¨ÎEÏdÆ2Ø�Å�Ç'Ë × Æ�Ç Ì¦Å�ÇãÑ�ÌxÍ`Ñ	È:ØdÉ/¸YÇdË × Æ�ÇÑ�Ë¦É × Ë¦ØdÅ�Ç�Ê�Õu[)ÅdÆ!»�Ð�Ê>Î.ÅdËxÎqÈ:Ñ�Æ�ÊjÎqÏ�Ì�Î
ÖGÌ�Ê � Ì¦ÊjË�Û�Ê>Æ�Ð\©�Æ�ÇË�Å|ÎqÏdÆ]Ñ�Ï±ÌxÈ:Å�Ê1ÊEØdÛ�Ê\µ'ÊbÎqÆ�É ß�à�àxá
ÖYà�à�§ â Ö�ÎEÏdÆ�©�ÌxÐqÈ:ÌxÎEÈ:Ë¦Å�Ê.ËxÒÎqÏdÆ × Ì¦ÐqÌ¦ÉÂÆ	ÎEÆ�ÐqÊjÌ¦ÐEÆ!¿GØdÈsÎqÆ�Í:Ì¦ÐEÙ�Æ¦Õ ï Ë¦ÐTÈ:Å�Ê>ÎqÌ¦Å�Ñ	Æ�Ö¦Ë¦ÅnÎEÏ�Æ

Á�ÃÂÄ j ò é Í`Ì¦ÇdÇ'Æ�ÐvÍPÆ�Ù�Ê�Ö�ÎEÏdÆoÏdË × ÈPÅ�Ù¸ÉÂË'Ç'ØdÍ`Ì�ÎqÈPË�Å�ÊºÐEÆ
Ì¦Ñ�ÏØ × ÎEË7Ä éTï?t}ë m Õ?[)Å�Æ)ÊEÏdË¦ØdÍ`Ç|Ï�Ë � Æ)©¦Æ�Ð × Ë�ÈPÅGÎvË¦Ø'ÎºÎEÏ�ÌxÎÎqÏdÆvÅdË¦ÉÂÈ:Å�ÌxÍ�©�ÌxÍ:ØdÆ�Ê¶ËxÒ±Û±Ë¦ÎEÏ�ÎqÏdÆºÏdË × È:ÅdÙoÌxÅ�Ç�Æ	ÚdÑ�Ï�ÌxÅ�Ù¦ÆÈ:ÅGÎEÆ�Ù¦Ð�ÌxÍ`Ê+ÌxÐqÆ�ÉnØ�Ñ�Ï#Í`ÌxÐqÙ¦Æ�Ð�ÒïË¦Ð)ÎEÏ�ÆnÍ`Ì¦ÇdÇdÆ�ÐoÊ>ØdÛ±Ê>µ'Ê>ÎEÆ�É
ÎqÏ�ÌxÅ°ÒïË¦Ð)ÎEÏdÆÂÑ�Ï�Ì¦ÈPÅ#Ë�ÅdÆnÇdØdÆ�ÎqË|ÎqÏdÆnÅ�Æ�ÌxÐqÍQµ_Ä º2ï{z æVç ìè ì æVç ÌxÅdÙ�ÍPÆ
Ê�Õ \ Ï�ÆnÑ	Ë�Å�ÊEÆ)¿GØdÆ�Å±Ñ	Æ¥È`Ê�ÎqÏ�Ì�Î)ÎEÏdÆnÐEÆ�Í:ÌxÎEÈQ©¦Æ©�Ì¦ÐEÈ`Ì�ÎqÈPË�Å�Ê¸ËxÒ+ÎqÏdÆ × ÌxÐ�ÌxÉÂÆ�ÎEÆ�Ð�Ê¸ÌxÐqÆ�ÉnØ�Ñ�ÏéÊEÉlÌxÍ:ÍPÆ�ÐÂË¦ÅÎqÏdÆ�Í:Ì�ÇdÇ'Æ�ÐÂÊEØdÛ�Ê\µ�Ê>ÎEÆ�ÉlÊ�Õ_¾rÅ�Ç'Æ�Æ�Ç<Ö3Æ)©¦Æ�ÅëÒïË¦Ð�ÎEÏdÆ�ÏdË × ¸È:ÅdÙ|Ë�Å�ÎEÏdÆ�Í`Ì¦Ç�Ç'Æ�Ð�Í:Æ�ÙGÊ�ËxÒjÎqÏdÆ æ _ � ��ð ñ Ñ�Ë¦É × Ë¦ØdÅ�Ç²ÖdÎEÏ�Æ

ÐEÆ�Í:ÌxÎEÈQ©¦Æ�©^Ì¦ÐEÈ`Ì�ÎqÈPË�Å#ÐqÆ�Ì¦Ñ�Ï�Æ�Ê�Ë�ÅdÍQµóò2ò õ Ë¦Ò3ÎEÏ�ÆnÅdË�ÉÂÈPÅ�Ì¦Í
©�ÌxÍ:ØdÆ¦Ö � ÏdÈ:ÍPÆÓÈPÎ � Ì�Ê_Ä ï2ïxõ ÒïË¦Ð�ÎqÏdÆ�Ñ�Ï�ÌxÈ:Å�Ê�ÅdÆ
ÌxÐqÆ�Ê>Î>¸ÅdÆ�È:Ù¦Ï�ÛCË¦Ð5;ÉÆ
Æ�¨lÏdË × È:ÅdÙGÊ�Õô¾YÎ�Ñ�Ì¦ÅÁÎqÏ�Ø�ÊlÛCÆ#Æ	Ú × Æ�ÑLÎqÆ�ÇÎEÏ�ÌxÎºÇ'Æ
Ê × ÈsÎqÆ�ÎEÏ�Æ�È:Ð1Í`ÌxÐqÙ¦Æ�Ì¦Û�Ê>Ë�ÍPØdÎEÆ�©�ÌxÍ:ØdÆ
Ê�ÖGÏdË × ÈPÅdÙnÌxÅ�ÇÆ	ÚdÑ�Ï�Ì¦ÅdÙ¦Æ]ñ�Ø�Ñ	ÎEØ�ÌxÎEÈ:Ë¦Å�Ê � ÈPÍ:ÍgÅ�ËxÎ+ÛCÆnÌ�Ê�Ñ	ÐqØ�Ñ	È`ÌxÍ²ÒïË¦Ð�ÎqÏdÆÍ:Ì�ÇdÇ'Æ�ÐqÊ]Æ�Í:Æ�Ñ	ÎEÐqË¦ÅdÈ`Ñ¸ÊbÎqÐEØ�Ñ	ÎEØdÐqÆ¦Ö¶Ì¦Ê)ÒïË¦ÐoÎqÏdÆlÑ�Ï�ÌxÈ:Å�ÊoÊ>Ø�Û�¸
Ê>µ'Ê>ÎEÆ�ÉÂÊ�Ë¦ÅdÆ�Õ [)ÅdÆÔÊ>ÏdË�ØdÍ`Ç�Æ
©�Æ�Å�¸JÎEÏdË�ØdÙ¦Ï�ÐqÆ�ÉÂÆ�É�ÛCÆ�Ð
ÎEÏ�ÌxÎ�ÎqÏdÆ�ÊEÆ�É¸Ë'Ç'Ø�Í:ÌxÎEÈ:Ë¦Å�Ê�ÌxÐqÆ°Å�ËxÎÜÊ>ÉlÌxÍ:Í]Æ�ÅdË�ØdÙ¦Ï-ÒïË¦ÐÎEÏdÆ�ÈPÐ�Æ
¶CÆ
ÑLÎ�ÎqËlÛ±Æ¥ÅdÆ�Ù¦Í:ÈPÙ�ÈPÛ�ÍPÆ�Õ
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Û!ÈÊÉ�Ë�ÌÎÍsÏÎÏ4ÐºÜ)õ�Ñuö�Û5ÍÎÜ�Ô�ÈZÝ�Í�Ø�Ú	Þ
ÞxÈZÕ�É�ß�Ò�Ò�Õ�Ý�Ùià·Ò�ÕVÝCÍÎá
ÜTØ�Ò�Õ�É�Íß�Ü¢Ò�ÕVÝ�Ý�à·Þ�Ò�ÌÎÒ�æ�Í	Ô�Í	ÌTÓ¢Ò�Ó�Ò¡ãTË�ÕxÜ�Ô�È;Ú�Õ1Úiã�ÔåØ{ÍCæGÚDÝ�Ë�â×Ò�Ô�È;Ú�ÕÜ�Ì>��Ó�ÔJÒ*âåâ×Ú�É�ÌÎÒ	Þ�Ø�È;Ü/Ü�ÚOÚ�Ì�Ý�ÈZÕ�Ò�Ô�ÍCävÐ<Û!È×É�Ë�ÌÎÍ	Ó�Ò�Ò�Õ�Ý�Ü�Ü�Ú�ÌTÌ�ÍYÞÓ;Þ�Ú�ÕVÝCÔJÚ�ÔåØ{Í¡Ë�Õ�Ý
Ú	Þ�Í�Ý�Ü�Ú�æ5Þ�Ú�Ë�ÕVÝ¢Ò�Õ�ÝH÷vÉ�Ë�Ì�Í	ÓGÙ·Ò�Õ�Ý#Ý�ÔJÚÔåØ{Í�Ü�Ò*â×Ü�ÈZË�æ�ÞÉÝ
Ú	Þ�Í�Ý�ÜTÚ�æ5Þ�Ú�Ë�Õ�Ý#ß�øúùüûDý2+ ,�à*Ðÿþ�Ø{Í�Ü�ÈåÌÎÜ4âÊÍ	ÓÒ�ÕVÝ�Ó���Ë�Ò�ÌÎÍ	Ó�Ò�Ì�Í�ÔåØ{Í�Ü�Ú�æ5ÞxË�Ô�Í�ÝÀÞ�Ú�ÈåÕ{Ô�Óqã4Ú�Ì¢ÔåØ{ÍÀâÊÍ;É�Ó�Ò�ÕVÝÌTË�Õ�É�Ó�ç!ÔåØ�ÍqÓ	Ú*â È²Ý�â ÈZÕÖÍqÒ�ÌÎÍqÔåØ{Íq÷�Ô�Ô�Í�Ý�Û�Ú�Ë�ÌTÈJÍ	ÌqÓ�Í	Ì	È;Í	Ó4Ð
Ï.Ñ�Ñ�ÍPÆ
ÊbÎqË¦Å������	��ßsáD¦�¦ â ÐqÆ × Ë¦ÐEÎEÆ�ÇéÆ�Ú'Ñ�Ï±ÌxÅdÙ�Æ7©�Ì¦ÍPØdÆ
ÊÆ	Ú�ÎEÐ�Ì¦Ñ	ÎEÆ
Ç�ÒïÐqË¦ÉãÅdÆ�ØdÎEÐqË¦ÅÜÊEÑ�Ì�ÎEÎEÆ�ÐqÈ:ÅdÙlÆ	Ú × Æ�ÐqÈPÉÂÆ�ÅGÎ�Ê�Ö�ÒïË¦ÐÎEÏdÆ°ØdÅ�Ç'Ë × Æ
Ç�Ñ	Ë¦É × Ë¦ØdÅ±Ç<Õ�
vÏdÈ`Ê�©�ÌxÍ:ØdÆ�Ê|ËxÒèÄ
� ï��}ë��ÒïË¦Ð1ÎEÏdÆ]Í`Ì¦ÇdÇ'Æ�Ð1Í:Æ�ÙGÊ1Ì¦Å�Ç ì ò �}ë�� ÒïË¦ÐºÎEÏ�Æ)Í`Ì¦ÇdÇdÆ�ÐºÐEØdÅ�Ù�ÊÌxÐqÆ¸ÎEËÜÛCÆ|Ñ	Ë¦É × Ì¦ÐEÆ
Ç���ÈPÎEÏëË�ØdÐ�Ñ	Ë�É × Ø'ÎEÆ
ÇÓÉÂÆ�ÌxÅ¬©�ÌxÍc¸ØdÆ�ÊÂË¦Ò)ÐqÆ�Ê × Æ
ÑLÎqÈc©�Æ�ÍQµ�Ä ¸ � �}ë�� ÌxÅ�ÇôÄ2ÄTÄ �}ë�� Õ���ÏdÈPÍ:ÆÎEÏdÆ¸Ë¦Ð�Ç'Æ�Ð)Ë¦Ò1ÉlÌxÙ�ÅdÈsÎqØ�Ç'ÆÂÌxÐqÆ�È:ÅÔÙ�Ë�Ë�ÇÔÌxÙ�ÐEÆ�Æ�ÉÂÆ�ÅGÎ+ÎqÏdÆÐqÌxÎEÈ:ËlÛ±Æ�Î��1Æ�Æ�Å�ÎqÏdÆnÌ�©�Æ�Ð�ÌxÙ¦Æ]ÐqØdÅdÙ�Ê+ÌxÅ�Ç�Í:Æ�ÙGÊ�Æ	ÚdÑ�Ï�Ì¦ÅdÙ¦Æ
È:ÊÂÍ`ÌxÐqÙ¦Æ�ÐnÈ:ÅéË¦ØdÐlÑ�Ì¦Í:Ñ�ØdÍ`Ì�ÎEÈ:Ë¦Å±Ê7;���� ? ���7Ã ï ò ì�ì ¨¥ÎqÏ�ÌxÅÈPÅ°ÎEÏdÆÂÆ�Ú × Æ�ÐqÈ:É¸Æ�ÅGÎqÌxÍjÆ)©^Ì¦ÍPØ±Ì�ÎEÈ:Ë¦Å ; ï ò ���2¨LÕ��)Å�Æ¸ÊEÏdË¦Ø�Í:ÇÏdË��ºÆ
©¦Æ�ÐgÅdË¦ÎEÈ`Ñ	Æ1ÎEÏ�ÌxÎ¶ÎqÏdÆ � � ? ���8Æ
©�ÌxÍ:Ø�Ì�ÎqÈPË�Å¥ÒïÐqË¦É2ÅdÆ�Ø�¸ÎEÐqË¦Å�ÊEÑ�Ì�Î>ÎqÆ�ÐqÈPÅ�Ù�Ç'Ë�Æ
ÊoÅdËxÎoÎqÌ23¦ÆÂÈ:Å�ÎqËÜÌ¦Ñ�Ñ�Ë¦ØdÅGÎ]ÎEÏdÆ × Ìa¸ÐqÌ¦ÉÂÆ	ÎEÆ�ÐqÊ�ÉÂË'Ç'ØdÍ`Ì�ÎqÈPË�Å�Ê#ÌxÍ:Ë¦Å�ÙêÎqÏdÆëÍ:Ì�ÇdÇ'Æ�ÐqÊ�ÕÎ�²Æ�Î#Ø�ÊÅdËxÎqÆÓÎEÏ�ÌxÎ°ÎqÏdÆ!� � ? ���ÜÐ�Ì�ÎqÈPË¨ÒïË�Ð#ÎEÏ�Æ × ÌxÐqÆ�ÅGÎ#Í`Ì¦ÇdÇdÆ�ÐÑ	Ë�É × Ë¦Ø�Å�Ç<Ö�"�! æVç B è$# Ö%�vÌ¦ÊoÒïË�ØdÅ�Ç�ÎqË#Û±Æ�Í:Ì¦ÐEÙ�Æ�Ð&��ÈPÎEÏ��� ? ����Ã ï ò '�(�ß £ í	â Õ
�)ÅdÆëÑ�ÌxÅ × Ë�ÈPÅGÎÜË¦ØdÎ�ÎqÏ�Ì�ÎÜÛCËxÎqÏ�Ï�Ë × È:ÅdÙ¨ÌxÅ�Ç�Æ	ÚV¸Ñ�Ï�ÌxÅ�Ù¦Æ°Ì¦Û�Ê>Ë�ÍPØdÎEÆ5©�ÌxÍ:ØdÆ
Ê�È:Å�Ñ	ÐqÆ�Ì�Ê>Æ���ÈsÎqÏÞÎEÏ�ÆÔÑ�Ì¦Í:Ñ�ÈPØ�É

Ñ	Ë�Å�ÎqÆ�ÅGÎ�Õ�
vÏdÈ`ÊoÈ:Ê¥Ê × Æ�Ñ	È`ÌxÍ:ÍQµ�ÎEÐqØdÆ¸ÒïË¦ÐoÎEÏ�Æ¸Í`Ì¦Ç�Ç'Æ�Ð¥ÐqØdÅdÙÆ	ÚdÑ�Ï�Ì¦ÅdÙ¦Æ]ÎEÏ±Ì�Î)Ù�Ë�Æ�ÊvÒïÐqË¦É ÌlÉÂÆ�ÌxÅ�©�Ì¦ÍPØdÆ�ËxÒxÄ2Ä�ò �}ë
�ÒïË¦Ð<ÎqÏdÆ�Á7Ã ï Ñ	Ë�É × Ë�ØdÅ�Ç)ÎEË Ä)� é*�}ë�� ÒïË¦Ð<ÎqÏdÆ�Á7ÃÂÄ
�Mò é

�
ÿ	+
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Û!ÈÊÉ�Ë�ÌÎÍ/ÏÎÏ4ÐºÜ21xÑ�3®Õ�ÞJÓ�ÈZÔ�ÍEÚ�Ì4Ù�ÈZÔJÒ�â·Í	ÕÖÍ	Ì�É�ÈJÍ	ÓóÝ�È ÛPÍ	Ì�Í	ÕxÜTÍ	ÓEÙTÍYÞÔ54AÍ�Í	Õ7686�Ó�ÈZÔ�Í	Ó�ß�Ò�ã4Ú�Ì�ø�ù!9/Ò�Õ�ÝCÙ?ã4Ú�Ì!øèù û�ý2+ ,�à�Ð:þ�Ø�ÍÜ�ÈZÌiÜ4âÊÍ	Ó�Ü�Ú�Ì	ÌÎÍ	Ó;Þ�Ú�Õ�ÝEÔJÚ£ÔåØ�Í�Ü�Ú�æ5ÞxË�Ô�Í�Ý£Ý�Ò*â Ë{Í	ÓÀÚ�Õ]ÔåØ{ÍÀâÊÍ;É�Óã	ÌiÒOÉ�æ�Í	Õ�Ô�ÓcÒ�Õ�Ý·ÔåØ{ÍcÓ���Ë�Ò�ÌÎÍ	Ó�ÔJÚ�ÔåØ{Í�Ì	Ë�Õ�É�ÓcÚ�ÕÖÍ	Ó�Ð�þ�Ø{Ícâ ÈZÕ�Í	ÓÒ�ÌÎÍ�ÔåØ{Í!÷�Ô�Ô�Í�Ý#Û�Ú�Ë�Ì	È;Í	Ì�Ó�Í	ÌTÈJÍ	Ó�Ð;:�Í�Ý�Ë�ÜTÍ�Ý/Ú�Õ�ÞJÓ�ÈZÔ�Í¢Í	Õ�Í	Ì;É�ÈJÍ	ÓÒ�ÌÎÍ?Þ{Ì�Í	Ó�Í	Õ{Ô�Í�ÝCÚ�Õ
÷vÉ�Ë�Ì�Í	ÓsÜ!ã4Ú�ÌÅø ù<9¢Ò�Õ�Ý Ý%ã4Ú�Ìhø"ù ûDý2+ ,{Ð
þ�Ø{ÍqÓ�Ú�â È²ÝCÒ�ÕVÝ#Ý
Ò�ÓiØ{Í�Ý}Ü�Ë�ÌTÝ�Í	ÓGÜ�Ú�ÌTÌ�Í	Ó;Þ�Ú�ÕVÝ}ÔJÚ�ÔåØ{Í�Ô54!Ú�âÊÍ;É�ÓÚiãqÒ·â×Ò�Ý�Ý
Í	ÌOÐ
ï È:Ù¦Ø�ÐEÆ�¾>¾LÕ ù	= ÐEÆ × Ë�Ð>Î�Ê3ÎqÏdÆoË¦Å�¸rÊEÈsÎqÆ)Ë�ÐEÛdÈPÎqÌ¦Í±Æ�ÅdÆ�ÐqÙ¦È:Æ�Ê�Ö>@? ðBA Ö¦ÒïË¦ÐjÎqÏdÆ!Á7Ã ï ;MÑ�¨jÌxÅ�Ç"Á7Ã Ä
�Öò é ;�Ç�¨jÑ	Ë�É × Ë�ØdÅ�ÇdÊ�Õ�)ÅdÆ�ÊEÆ�Æ
Ê�È:É¸ÉÂÆ
Ç'È:ÌxÎEÆ�Ícµ�ÎEÏ±Ì�Î�ÎqÏdÆ$©�Ì¦ÐEÈ`Ì�ÎqÈPË�Å�Ê¥ËxÒ�ÎqÏdÆ�ÊEÆ
Ë¦Å�¸rÊEÈsÎqÆ�Æ�ÅdÆ�ÐEÙ�ÈPÆ
Ê+Ì¦ÐEÆ�Í`ÌxÐqÙ¦Æ�Ö�ÏdË��ºÆ
©�Æ�Ð�ÉnØ�Ñ�ÏC�ºÆ�Ì23¦Æ�Ð+ÈPÅÌxÉ × Í:ÈsÎqØ�Ç'ÆÂÎqÏ�ÌxÅ�ÒïË¦Ð�ÎEÏdÆ|Ñ�Ï�Ì¦ÈPÅÓÊEØdÛ�Ê\µ�Ê>ÎEÆ�ÉlÊ�Õ�¾rÅ±Ç'Æ�Æ
Ç<ÖÒïË¦Ð�ÎEÏdÆÔØdÅ�Ç'Ë × Æ
ÇÞÑ	Ë�É × Ë¦Ø�Å�Ç<Ö > ©�ÌxÐqÈPÆ
ÊlÈ:Å-Ì ï ò � ë
�ÐqÌ¦ÅdÙ¦ÆD��ÏdÈ:ÍPÆëÈPÎ#È:Ê¬Ä�ò ò ë�� ß à
à�á â ÒïË�Ð�ÎEÏdÆ�Ñ�Ï�Ì¦ÈPÅ�Ê>Ø�Û�¸Ê>µ'Ê>ÎEÆ�É�Õ�Ç�È:É¸È:Í`ÌxÐqÍcµÜÒïË�Ð¥ÎEÏ�Æ�Á<Ã Ä)�Öò é Ñ�Ë¦É × Ë¦ØdÅ�Ç�ÎqÏdÆ
©�ÌxÐqÈ:ÌxÎEÈ:Ë¦Å�Ê.ÐqÌ¦ÅdÙ¦Æ)È:Ê�Ä�ò é�ë
� ÒïË¦Ð1ÎEÏdÆoÍ`Ì¦ÇdÇ'Æ�ÐqÊE��ÏdÈ:ÍPÆ]ÈPÎºÈ`Ê
ò�ò F ë
� ß�à
à)§ â ÒïË¦Ð8ÎEÏ�ÆºÑ�Ï�Ì¦ÈPÅ±Ê�ÕG
vÏdÈ:Ê8ÐqÆ�ÊEØdÍPÎqÊ8ÌxÐqÆ.È:ÅnÌxÙ�ÐEÆ�Æ�¸ÉÂÆ�ÅGÎE��ÈPÎEÏ�ÎEÏdÆ]ÏdË × ÈPÅdÙnÌxÅ�ÇlÆ�ÚdÑ�Ï�ÌxÅdÙ�Æ�ÐqÆ�ÊEØdÍsÎ�Ê1Ì¦Å�Ç|Ì¦ÐEÆÇ'ØdÆ+ÎEËnÎEÏdÆ)ÒMÌ¦Ñ	ÎqÊ.ÎEÏ�ÌxÎ�;MÈº¨3ÎEÏdÆoÊ>ÎEÐqØ�ÑLÎqØdÐqÌ¦Í�ÉÂË'Ç'ØdÍ`Ì�ÎqÈPË�Å�ÊÌxÐqÆ�Ë¦Ò$�ºÆ�Ì43�Æ�ÐÂÌxÉ × Í:ÈsÎqØ�Ç'Æ�Ë¦ÅêÎEÏdÆ�Í`Ì¦ÇdÇdÆ�ÐlÊ>Ø�Û�Ê>µ'Ê>ÎEÆ�ÉÎEÏ�Ì¦Å�Ë�Å|ÎqÏdÆ¥Ñ�Ï�ÌxÈ:Å�Ë�ÅdÆ¦Ö];MÈPÈ·¨.ÎEÏdÆ × Ì¦ÐqÌ¦ÉÂÆ	ÎEÆ�ÐqÊ.ÉÂË�ÇdØdÍ:Ì4¸ÎEÈ:Ë¦ÅÓËxÒ�Ë�ÅdÆ|Ê>Ø�Û�Ê>µ'Ê>ÎEÆ�É�Ö8ÌxÅ�ÇëÊ × Æ�Ñ	Èc»±Ñ�ÌxÍ:Ícµ°ÎEÏdÆ|Ë�Å�¸rÊ>ÈPÎEÆË¦ÐqÛdÈPÎqÌxÍ�Æ�ÅdÆ�ÐEÙ�ÈPÆ
Ê�Ö^ÌxÐqÆ.Æ
ÊEÊEÆ�ÅGÎqÈ:Ì¦ÍPÍQµ]ÇdØdÆ3ÎqË�ÎEÏ�ÆºÊ>ÎEÐqØ�ÑLÎqØdÐ�ÌxÍ
ÉÂË�ÇdØdÍ:ÌxÎEÈ:Ë¦Å�Ê8Ë¦ÒdÎEÏdÆ�Ñ�Ë¦Å�Ñ�Æ�ÐqÅdÆ�ÇnÊ>ØdÛ±Ê>µ'Ê>ÎEÆ�É2ÈPÎqÊEÆ�ÍPÒjß à
à�á â Õ
¾YÎ.È`Ê3ÐqÆ�ÉlÌxÐY3�ÌxÛdÍ:ÆvÎEÏ�ÌxÎ3ÎEÏ�Æ�ÊEÆ�Ë¦Å�¸rÊEÈsÎqÆ�Æ�ÅdÆ�ÐEÙ�ÈPÆ
ÊjÉÂË�ÇdØdÍ:Ì4¸
ÎEÈ:Ë¦Å�Ê]ÌxÐqÆ¥ÎqËxÎqÌ¦ÍPÍQµÜÑ	Ë�ÐEÐqÆ�Í`Ì�ÎqÆ�Ç.��ÈsÎqÏ#ÎqÏdÆ/�°Ì¦Ç'Æ�ÍPØdÅ�Ù × Ë2¸ÎEÆ�Å�ÎqÈ:Ì¦Í.ÉÂË'Ç'ØdÍ`Ì�ÎqÈPË�Å²ÖTÛ±Ë¦ÎEÏëÒïË�Ð�ÎqÏdÆ�Ñ�Ï�Ì¦ÈPÅ�Ì¦Å�ÇëÍ`Ì¦ÇdÇdÆ�ÐÊ>Ø�Û�Ê>µ'Ê>ÎEÆ�ÉÂÊÂÌ¦Å�Ç�ÛCËxÎqÏêÒïË�ÐÂÎEÏdÆ�ØdÅ�ÇdË × Æ�ÇéÌxÅ�ÇêÏdÈPÙ�ÏdÍQµÑ�Ì¦Í:Ñ�ÈPØdÉúÇ'Ë × Æ
Ç-Ñ	Ë�É × Ë�ØdÅ�ÇdÊE;MÊEÆ�Æ5»±Ù¦ØdÐqÆ5¾>¾LÕ ù � ¨LÕ ¾rÅ�¸Ç'Æ�Æ
Ç<ÖjÇ'Æ�Ê × ÈPÎEÆÂÎEÏ�ÆlÒMÌ¦Ñ	Î¥ÎEÏ�ÌxÎ�ÎEÏdÆ�ÍPË'Ñ�Ì¦ÍTÆ�ÅV©�ÈPÐqË¦Å�É¸Æ�ÅGÎqÊËxÒjÎEÏ�Æ�Í`Ì¦ÇdÇ'Æ�ÐqÊ)ÌxÅ�ÇÜÑ�Ï±ÌxÈ:ÅÜÉÂÌ¦Ù¦ÅdÆ�ÎEÈ`Ñ�Ñ	Æ�ÅGÎEÆ�Ð�Ê+Ì¦ÐEÆZ©�Æ�ÐYµ
Ç'Èc¶CÆ�ÐEÆ�Å�Î¥ÎqÏdÆ�Ñ�Ë¦É × Ø'ÎqÆ�ÇÓË¦ÅN¸YÊEÈsÎqÆlË¦ÐqÛdÈPÎqÌxÍ.Æ�ÅdÆ�ÐEÙ�ÈPÆ
Ê¥Æ	ÚV¸ÏdÈ:ÛdÈsÎvÎqÏdÆ¥ÊEÌ¦É¸Æ]Ç'Æ × Æ�Å±Ç'Æ�Å�Ñ�Æ]ÎEËnÎEÏdÆZ�#Ì�Ç'Æ�Í:ØdÅdÙ × Ë¦ÎEÆ�Å�¸ÎEÈ`ÌxÍ�H A > Ã ï ò F�ò A ´JI�K = ð L �0M ð ;N��ÏdÆ�ÐEÆ ´JI�K = ð L �0M ð È:ÊºÎqÏdÆ�#Ì¦ÇdÆ�Í:ØdÅdÙ × ËxÎqÆ�ÅGÎEÈ`ÌxÍvË�ÅëÎEÏdÆ�Ñ	Ë ×d× Æ�ÐlÊ>ÈPÎEÆ
ÊnÌ¦Å�ÇêÇdÆ�ÍPÎqÌÐEÆ�ÒïÆ�Ð�Ê1ÎEËÂÎEÏ�Æ Æ
Æ2Ç'Èc¶CÆ�ÐEÆ�Å�Ñ	Æ
ÊY¨	Õ
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Û!ÈÊÉ�Ë�Ì�ÍÀÏÎÏ4ÐºÜ)O
ÑÃñ�Ú�æ5ÞxË�Ô�Í�ÝP6E6!Þ9Ý�È Û5Í	ÌÎÍ	Õ�ÜTÍ£Ú�ã�ÔåØ{Í�Ú�ÕVÞ;ÓTÈåÔ�ÍÚ�Ì�Ù�ÈZÔJÒ*â�Í	ÕÖÍ	Ì�É�ÈJÍ	Ó�Ò�Ó�Òóã	Ë�ÕxÜ�Ô�È;Ú�Õ Úiã²ÔåØ{Í�ÜTÚ�Ì	ÌÎÍ	ÓJÞ�Ú�Õ�Ý�ÈZÕ�É
�ÀÒ�Ý
Í�â Ë�Õ�ÉqÞ�Ú�Ô�Í	Õ�Ô�È;Ò*â[Ý�È ÛPÍ	Ì�Í	Õ�ÜTÍ	Ó�Ð
� Ë¦É × Ì¦ÐEÈ:ÅdÙ¥ÎqÏdÆ > ©�ÌxÍ:ØdÆ�Ê1Ì¦Ê1Ì¥ÒïØdÅ�Ñ	ÎEÈ:Ë¦Å|Ë¦Ò<ÎEÏdÆ]Ñ�Ì¦Í�¸Ñ	È:ØdÉ Ç'Ë × È:ÅdÙ±Ö'Ë¦ÅdÆ¥ÊEÆ�Æ�Ê1ÎqÏ�Ì�Î+Ì�ÊºÒïË¦ÐvÎEÏ�ÆoÑ�Ï±ÌxÈ:Å�ÊEØdÛ�Ê\µ'Ê�¸ÎEÆ�É ÎEÏ�ÆÓÑ�ÌxÍ`Ñ	È:ØdÉ/¸YÇdË × Æ�Ç-Ñ�Ë¦É × Ë¦ØdÅ�Ç × ÐqÆ�ÊEÆ�ÅGÎqÊ�É�Ø±Ñ�ÏÍ`ÌxÐqÙ¦Æ�Ð�Ë¦Å�ÊEÈsÎqÆ�Ë¦ÐqÛdÈPÎqÌ¦Í.Æ�Å�Æ�ÐqÙ2µ#ñ±Ø�ÑLÎqØ�Ì�ÎqÈPË�Å�Ê�ÎqÏ�ÌxÅ�ÎEÏdÆØdÅ�ÇdË × Æ�Ç�Ê\µ�Ê>ÎEÆ�É�ÕQ
vÏ�È:Ê�Ç'È�¶VÆ�ÐqÆ�Å±Ñ	Æ#È`Ê|È:Å¨ÒMÌ¦Ñ	Î�É�Ø±Ñ�ÏÍ`ÌxÐqÙ¦Æ�Ð]ÎqÏ�ÌxÅÔÒïË¦ÐoÎqÏdÆ|Ñ�Ï�ÌxÈ:ÅÓÊ>ØdÛ±Ê>µ'Ê>ÎEÆ�É Ê>È:Å�Ñ	ÆÂÎqÏdÆèÁÌÃ

Ä
�Mò é ©�Æ�Ð�Ê>Ø�Ê#Á Ã ï Ì�©¦Æ�ÐqÌ¦Ù¦Æ�Ë¦ÐqÛdÈPÎqÌxÍ�Æ�ÅdÆ�ÐqÙ2µêÐqÌxÎEÈ:Ë�È`Ê��ò �nÒïË¦Ð�ÎqÏdÆ¥Í`Ì¦ÇdÇ'Æ�ÐqÊR��ÏdÈPÍ:Æ¥ÈPÎ�È:Ê�Ë�ÅdÍQµ7ònÒïË¦Ð�ÎEÏdÆ�Ñ�Ï�Ì¦ÈPÅ±Ê�ÕS Å�ËxÎEÏ�Æ�Ð+È:É × Ë�Ð>Î�ÌxÅGÎ × Ë¦È:ÅGÎ�ÖdÎqÏ�Ì�Î ��ÈPÍ:ÍgÛCÆ�Ç'È`ÊqÑ	Ø�ÊqÊ>Æ
Ç�ÈPÅÉÂË¦ÐqÆ|Ç'Æ	Î�ÌxÈ:Í:Ê�Í:ÌxÎEÆ�Ð�Ë¦Å²Ö¶È:Ê�ÎEÏdÆÂÒMÌ�ÑLÎ�ÎqÏ�Ì�Î�ÎqÏdÆ > ©^Ì¦ÐEÈ`Ìa¸ÎEÈ:Ë¦ÅlÐ�ÌxÅ�Ù¦Æ�È`ÊT�ºÆ�Ì43�Æ�ÐTÎqÏ�ÌxÅÂÎqÏdÆ+Ï�Ë × È:ÅdÙ¥È:Å�ÎqÆ�Ù�ÐqÌ¦ÍdÈPÅ|ÎEÏdÆ
Á¬Ã ï Ê>µ'Ê>ÎEÆ�É ; ï ò � ë
� ©¦Æ�Ð�ÊEØ�Ê ï ò é�é2ï�ë�� ¨LÖU��ÏdÈ:ÍPÆÂÈPÎ]È`ÊÉ�Ø±Ñ�Ï|Í:Ì¦ÐEÙ�Æ�Ð3È:Å|ÎqÏdÆ�Á:ÃÂÄ)�Öò é Ñ	Ë�É × Ë¦Ø�Å�Ç5;�Ä�ò é�ë�� ©¦Æ�Ð>¸ÊEØ�Ê ï ò éxìaï¡ë�� ¨3Ì¦Å�ÇÂÑ�ÌxÅlÛCÆ�Æ�Ú × Æ�Ñ	ÎEÆ
ÇÂÎEË¥È:Å�Ç'Ø�Ñ�Æ+È:ÅÂÎEÏdÈ`ÊÑ�Ì�Ê>Æ¥Ì¸ÏdË�ÍPÆoÍ:Ë�Ñ�ÌxÍ:ÈcÀ
Ì�ÎqÈPË�Å�Ë¦Å�ÎqÏdÆ¥Í:Ì�ÇdÇ'Æ�ÐqÊ�Õ
S ÅdË¦ÎEÏdÆ�ÐnÈ:É × Ë�Ð>Î�ÌxÅGÎ�ÐqÆ�ÉlÌxÐY3ÔÑ�Ë¦Å�Ñ�Æ�ÐqÅ�ÎEÏdÆ�Ë¦ÐqÛdÈsÎ�ÌxÍÆ�Å�Æ�ÐqÙ2µ¥Ç'Èc¶CÆ�ÐEÆ�Å�Ñ	ÆºÛ±Æ�Î��1Æ�Æ�Å�Î��1ËoÊ>ÈPÎEÆ
Ê8Û±Æ�ÍPË�ÅdÙ¦È:ÅdÙ)ÎEË)ÎEÏdÆ
ÊqÌxÉÂÆÜÐEØ�ÅdÙ�Õ ¾rÅ�Ç'Æ�Æ�Ç<ÖºÒïË¦Ð|ÎEÏdÆÔØdÅ�Ç'Ë × Æ
Ç�Ê>µ'Ê>ÎEÆ�É ÎEÏdÈ`ÊÇ'Èc¶CÆ�ÐEÆ�Å�Ñ	Æ]È`Ê1Ê>ÎEÐqË¦ÅdÙ�ÍcµÂÉÂË'Ç'ØdÍ`Ì�ÎqÆ�Ç<ÖV��ÈPÎEÏ�Ì"Æ
Æ�Æ�Å�Æ�ÐqÙ2µ
Ç'Èc¶CÆ�ÐEÆ�Å�Ñ	Æ�Í`ÌxÐqÙ¦Æ�ÐnÎEÏ±ÌxÅêÛCÆ	Î��ºÆ�Æ�Å Æ�Æ ÍPÆ�Ù�ÌxÎEË¦ÉlÊ7;MÊEÆ�Æ
»�Ù�ØdÐEÆs¾>¾LÕ ù	= Ì�¨LÕ ï Ë¦ÐgÎEÏdÆ1ÏdÈPÙ�ÏdÍQµ]Ç'Ë × Æ
Ç�Ñ	Ë�É × Ë�ØdÅ�ÇoÏdË��!¸Æ
©�Æ�Ð
Ö²ÎqÏdÆ|Î��ºË#Ñ	Ë ×d× Æ�Ð�ÊEÈsÎqÆ�Ê�Ë¦Ò�Ì#ÊEÌ¦ÉÂÆlÐEØdÅ�Ù#ÌxÐqÆlÈ:ÊEË4¸Æ�Å�Æ�ÐqÙ¦Æ	ÎqÈ:Ñ¦Õ ¾rÅ�Ç'Æ�Æ�Ç<Ö²ÎEÏdÆÂÉlÌ�Ú'È:É�ØdÉùÌ¦Û�Ê>Ë�ÍPØdÎEÆ/©^Ì¦ÍPØ�ÆnË¦Ò
ÎEÏ�Æ�Ñ	Ë¦É × ØdÎEÆ�ÇnË¦ÐqÛdÈPÎqÌ¦Í'Æ�ÅdÆ�ÐEÙTµ�Ç'È�¶VÆ�ÐqÆ�Å±Ñ	ÆvÛ±Æ�Î��1Æ�Æ�ÅnÎ��1ËÊEÈsÎqÆ�Ê1Ë¦ÅlÎqÏdÆ]ÊqÌxÉÂÆ�ÐqØdÅdÙnÈ:ÊºÊEÉÂÌ¦ÍPÍ:Æ�Ð.ÎEÏ�Ì¦ÅóÄ �Cë
� Õ�
vÏdÈ`ÊÆ�Å�Æ�ÐqÙ2µ)ÇdÆ�Ù¦Æ�ÅdÆ�Ð�Ì¦Ñ
µR��ÈPÎEÅdÆ
ÊEÊ¶ÌvÏdÈ:Ç�Ç'Æ�Å�Æ�Ú�ÎEÐ�Ì�Ê>µ�ÉÂÉÂÆ	ÎEÐYµÊEÈPÅ�Ñ�Æ.ÎqÏdÆ1Î��1Ë]Ñ	Ë ×�× Æ�ÐjÊEÈPÎEÆ�Ê8Ë¦Ò±Ì�ÐqØdÅdÙ]ÐEÆ
Ê × Æ�Ñ	ÎEÈQ©¦Æ�Ícµ¥Ñ	Ë�Ð>¸ÐqÆ�Ê × Ë�Å�Ç�ÎEË ð Ì¦Å�Ç ¥ ð Õ��)ÅdÆnÐEÆ�ÎEÐqÈPÆ)©¦Æ�ÎEÏdÈ`ÊoÊ>µ�ÉÂÉÂÆ	ÎEÐYµË¦Å�»�Ù¦ØdÐqÆ
¾\¾LÕ ùW= ÇX��ÏdÆ�ÐqÆ�ÎqÏdÆ Y ? ðBA ÒïØ�Å�ÑLÎqÈPË�Å�È`Ê1Ê\µ�É¸ÉÂÆ�Î>¸ÐqÈ:ÑlÌ¦ÐEË�ØdÅ�Ç ð Ã ï ò �dÕ.
vÏ�Æ|Æ	Ú × Æ�ÑLÎqÆ�ÇëÑ�Ë¦Å�ÊEÆ)¿GØdÆ�Å�Ñ	ÆlË¦ÒÊEØ�Ñ�Ï�Ì�Ê\µ�É¸ÉÂÆ�ÎEÐYµ]È`ÊgÎEÏdÆ.ÒMÌ¦ÑLÎ¶ÎEÏ�ÌxÎ¶ÎqÏdÆ.Ï�Ë¦Í:Æ�Ê × ÐEÆ
Ê>Æ�ÅGÎgÈPÅÎEÏ�Æ1Í`Ì¦ÇdÇdÆ�ÐjÊ>ØdÛ±Ê>µ'Ê>ÎEÆ�ÉôÊEÏdË�ØdÍ:Ç�Û±ÆvÇ'Æ�ÍPË'Ñ�Ì¦ÍPÈQÀ�Æ
Ç¥ÛCÆ	Î��ºÆ�Æ�ÅÎEÏ�ÆoÎ��1ËÂÊ>ÈPÎEÆ
ÊvËxÒ¶ÎEÏdÆ¥Í`Ì¦ÇdÇdÆ�Ð�ÐqØdÅdÙ�Ê�ÖV��ÏdÈ:ÍPÆoÍ:Ë�Ñ�ÌxÍ:ÈcÀ�Æ�Ç�ÈPÅ
ÎEÏ�Æ ðZ Ç'È:ÐqÆ�ÑLÎqÈPË�Å²Õ

��ÿV�



«%[�°�­�±
ÐuÑ�Ò�±>±�Ó:®�Ð�ÔtÕ�Ò�Õ�Ò�Öb«x×sí�­�×xÖV®HÖ."2Ø�� ü
\ ý æ½Ù ý æqÚ B ü è ü �
�^] ç Ê¬ã�ËÅ >�xä`_�ËT()(Racbú >�EdeacbNË�fJdN �g��+0
¾rÅ-ÎEÏdÈ`ÊÜÊEÆ�ÑLÎqÈPË�Åh�ºÆ���È:ÍPÍ�Ì�ÇdÇ'ÐqÆ�ÊqÊ|ÎqÏdÆ × ËGÊEÊEÈPÛ�ÈPÍ:ÈsÎ�µË¦Ò�Ì-Ñ�Ï�Ì¦ÈPÅN¸JÍ`Ì¦ÇdÇdÆ�ÐÔÑ�Ë¦Ø × ÍPÈ:ÅdÙ-Ç'Ø�Æ�ÎEË-ÎEÏdÆ¨Ê>ÎEÐqØ�ÑLÎqØdÐqÌ¦ÍÉÂË'Ç'ØdÍ`Ì�ÎqÈPË�Å�Ê�Õ ¾rÅ�ÇdÆ�Æ�Ç²Ö+Ì¦Ê�ÉÂÆ�ÅGÎEÈ:Ë¦ÅdÆ
Ç�È:Å�ÎEÏdÆ�È:Å�ÎqÐEË2¸ÇdØ�ÑLÎqÈPË�Å²ÖvÈPÅÁÎEÏdÆÜÏ�ÈPÙ�ÏdÍcµÁÑ�ÌxÍ`Ñ	È:ØdÉ/¸rÇ'Ë × Æ�ÇéÑ	Ë�É × Ë¦Ø�Å�ÇdÊ�ÖÎqÏdÆ)Ñ�Ï±ÌxÈ:Å�Ê3Ñ�Ì¦ÅlÛ±Æ)Ç'È:Ê>ÎEË�Ð>ÎqÆ�ÇÂÈ:Å|Ê>Ø±Ñ�Ï|Ìi�ºÌ�µ�ÎEÏ�ÌxÎ3ÎEÏ�Æ�È:Ð
Ë^Ú�µ�Ù¦Æ�Å�Ì�ÎqË¦ÉlÊnÑ�Ë¦ÉÂÆ�È:ÅGÎEË�ÌxÅêÌ × È:Ñ�ÌxÍ × ËGÊ>ÈPÎEÈ:Ë¦ÅêËxÒ�ÎEÏ�ÆÍ`Ì¦Ç�Ç'Æ�Ð�Ñ�Ë ×d× Æ�Ð�ÌxÎEË�ÉÂÊj��ÈPÎEÏ�Ì�ÊEÉlÌxÍ:Í æVçJk K =D=mlon ì è �op K ýrqÇdÈ:Ê>ÎqÌ¦Å�Ñ	Æ_;Éò�ò ì;s ¨LÕu¾rÅëÎEÏ�Æ�ØdÅ±Ç'Ë × Æ�Ç�Ñ�Ë¦É × Ë¦ØdÅ�Ç�ÏdË��!¸Æ)©¦Æ�Ð�Ö8ÎEÏ�Æ æVçJk K =D=mlon ì è �op K ýrq Ç'È`Ê>ÎqÌxÅ±Ñ	Æ�ÊnÌxÍt�ºÌ�µ'ÊoÐqÆ�ÉlÌxÈ:ÅÍ`ÌxÐqÙ¦Æ�ÐºÎEÏ�Ì¦Å;�MòcÄ s Õ
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Û!ÈÊÉ�Ë�Ì�Í�ÏÎÏ4ÐºÜ�Ü*Ñ5öÖÛPÍÎÜ�Ô�ÈZÝ�Í�Ø�Ú	ÞxÈåÕ�É1ÙTÍ	Ô54AÍTÍ	Õ°ÔåØ{Í/ÜTØ�Ò�ÈåÕ²Ò�ÕVÝâ×Ò�Ý�Ý�Í	Ì}Ü4â×Ú�Ó�Í	ÓTÔ¡Ü�Ú	Þ
Þ�Í	Ì�ÓTÈåÔ�Í	Ó}Ò�ÓCÒGã	Ë�ÕxÜ�Ô�È;Ú�Õ#Ú�ã�ÔåØ{ÍèÝ�È ÛPÍ	ÌYÞÍ	Õ�ÜTÍsÙTÍ	Ô54®Í�Í	Õ�ÔåØ{ÍPÔ54!Ú¡Ü�Ú	Þ
Þ�Í	Ì5Ü�ÚOÚ�Ì�Ý�ÈåÕ�Ò�Ô�Í	Ó5Ò*â×Ú�Õ�ÉcÔåØ{ÍxLM ÒOá�ÈZÓßvu$w (yxBz * à�Ð�ñ7ÈZÌÎÜ4âÊÍ	Ó�Ì�Í�ÞxÌÎÍ	Ó4Í	Õ�Ô·ÔåØ{ÍÀÜ�Ú�æPÞxË�Ô�Í�Ý�Þ�Ú�ÈåÕ{Ô�Ó�Ò�ÕVÝÔåØ{Í�Ý
Ò�ÓiØ{Í�Ý�â ÈZÕÖÍ	ÓsÒ�Ì�ÍcÒ¡É�Ë�È²Ý�Í�ã4Ú�ÌsÔåØ�ÍGÍE��Í	Ó�Ð
ï È:Ù¦ØdÐqÆ7¾>¾LÕ ù�ù ÇdÈ:Ê × Í`Ì�µ�Ê�ÎEÏ�Æ�Æ
¶CÆ
ÑLÎqÈc©�Æ�ÏdË × È:ÅdÙÔÈ:ÅGÎEÆ
¸Ù�ÐqÌ¦Í:Ê.Û±Æ�Î��1Æ�Æ�Å|Ñ�Ï�Ì¦ÈPÅ|Ì¦Å�ÇlÍ`Ì¦ÇdÇdÆ�Ð1Ñ�ÍPËGÊ>Æ
ÊbÎºÑ	Ë ×�× Æ�Ð1ÊEÈsÎqÆ�Ê�Õ�)Å�ÆÔÊEÆ�Æ�Ê�ÈPÉÂÉÂÆ�ÇdÈ:ÌxÎEÆ�ÍQµéÎEÏ�ÌxÎ�ØdÅ�ÍPÈQ3¦ÆC��Ï±Ì�Î�Ï±Ì¦Ê|ÛCÆ�Æ�Å

ÊEØ ×d× Ë�ÊEÆ�Ç�È:Å�ÎEÏdÆ�Í:ÈPÎEÆ�Ð�Ì�ÎqØdÐqÆ¦Ö�ÎEÏ�Æ�Ñ�Ï�ÌxÈ:Å�¸YÍ:Ì�ÇdÇ'Æ�ÐvÏdË × È:ÅdÙÎqÆ�ÐqÉlÊ�ÐqÆ�ÉlÌxÈ:Å{�ºÆ�Ì23|��Ï�ÌxÎEÆ)©¦Æ�Ð|ÎEÏdÆ æVçJk K =D=mlon ì è �op K ýrqÇdÈ:Ê>ÎqÌ¦Å�Ñ	Æ
Ê�Õu¾rÅ�Ç'Æ�Æ�Ç<Ö�ÛCËxÎqÏ|ÎEÏ�Æ+ÅdË�É¸È:Å�Ì¦Í1©�ÌxÍ:ØdÆ
Ê1Ì¦Å�ÇÂÎEÏ�Æ
©�Ì¦ÐEÈ`Ì�ÎqÈPË�Å|ÐqÌ¦ÅdÙ¦Æ
Ê�;ïÈ:Å�ÉÂÆ�¹�ØdÅdÈPÎqÊ H � ¥ ÄTÄ�ò ì�� Ä�ò}� � ÒïË�Ð3ÎEÏ�ÆÁ�Ã ï Ê\µ'ÊbÎqÆ�É ÌxÅ�Ç � ¥ Ä
'Mò � � �Öò � � ÒïË�Ð3ÎqÏdÆ�Á7Ã Ä
�Mò é Ñ	Ë�É/¸× Ë¦Ø�Å�Ç�¨�Ì¦ÐEÆ¥Ë¦ÒjÎEÏdÆ�ÊqÌxÉÂÆ¥Ë�ÐqÇ'Æ�Ð�ËxÒjÉlÌxÙ�ÅdÈsÎqØ�Ç'Æ¥ÒïË�Ð�ÎEÏ�ÆØ�Å�Ç'Ë × Æ�Ç�Ì¦Å�Ç�Ñ�ÌxÍ`Ñ	È:ØdÉ/¸rÇ'Ë × Æ�Ç�Ñ	Ë�É × Ë¦Ø�Å�ÇdÊ�Õ
��Æ¨ÌxÍ`Ê>Ë-Ñ�Ë¦É × Ø'ÎqÆ�Ç*ÎqÏdÆ¨Ñ�Ï�ÌxÈ:Å�¸YÍ:Ì�ÇdÇ'Æ�Ð°ÉÂÌ¦Ù¦ÅdÆ�ÎEÈ`ÑÑ�Ë¦Ø × ÍPÈ:ÅdÙ�Ê�Ì¦Å�Ç�ÎEÏdÆ¥Ë�Å�¸rÊ>ÈPÎEÆ¥Ë�ÐEÛdÈPÎqÌ¦Í<Æ�ÅdÆ�ÐEÙTµ|Ç'Èc¶CÆ�ÐEÆ�Å�Ñ	Æ
ÊÛCÆ	Î��ºÆ�Æ�Å2ÎEÏ�ÆêÑ�Ï�ÌxÈ:ÅôÌxÅ±Ç*Í:Ì�ÇdÇ'Æ�ÐÔÊ>µ'Ê>ÎEÆ�ÉlÊ�Õ~
vÏdÆ�Æ�Ò·¸

ÒïÆ
ÑLÎqÈc©�ÆêÆ	ÚdÑ�Ï�Ì¦ÅdÙ¦Æ<�ºÆ�ÐqÆêÌ¦Ír�vÌ�µ'Ê�ÒïË¦ØdÅ�Ç��1Æ
Ì43¦Æ�ÐÜÎEÏ±ÌxÅ
Ä �Cë
� Ö�ÎEÏ�ÌxÎ°È:Ê#ÅdÆ�Ù�ÍPÈ:Ù¦È:ÛdÍ:Æ¦Õ S ÊÜÒMÌ¦Ð°Ì¦ÊÜÎEÏdÆêÑ�Ï±ÌxÈ:Å�¸Í`Ì¦Ç�Ç'Æ�ÐvË¦ÐqÛdÈPÎqÌ¦Í±Æ�ÅdÆ�ÐqÙ2µ|Ç'Èc¶VÆ�ÐqÆ�Å�Ñ�Æ�ÊºÌxÐqÆ]Ñ�Ë¦Å�Ñ�Æ�ÐqÅdÆ�Ç<Ö�ÎEÏ�ÆÐqÆ�ÊEØdÍPÎqÊTË�Û'ÎqÌ¦ÈPÅ�Æ�ÇnÒïÐEË�ÉôÎqÏdÆ × ÐqÆ�ÊEÆ�ÅGÎ.Ñ�Ï�ÌxÈ:Å�¸YÍ:Ì�ÇdÇ'Æ�Ð¶ÒïÐ�ÌxÙ2¸ÉÂÆ�Å�Î�Ê�Ì¦ÐEÆ�È:Å¨ÒïØdÍPÍ]ÌxÙ�ÐEÆ�Æ�ÉÂÆ�ÅGÎ���ÈsÎqÏ¨ÎEÏdÆ°ÐEÆ
Ê>ØdÍPÎqÊ × ÐEÆ
¸ÊEÆ�ÅGÎqÆ�Ç�Ë¦Å�ÎEÏdÆÓÍ`Ì¦ÇdÇ'Æ�ÐÜÊ>ØdÛ±Ê>µ'Ê>ÎEÆ�ÉlÊ�ÌxÅ±ÇÞÎqÏdË�ÊEÆ°ÒïÐqË¦ÉÐqÆ	ÒïÆ�ÐEÆ�Å�Ñ	Æ
Ê¸ß à
à�á^Öqà
à�§ â Ë¦ÅÔÎEÏdÆ|Ñ�Ï�Ì¦ÈPÅ�Ê>Ø�Û�Ê>µ'Ê>ÎEÆ�ÉÂÊ�Õ^�)ÅdÆÊEÏdË�ØdÍ:Ç × Ë¦È:ÅGÎ.Ë¦Ø'ÎTÎqÏ�Ì�Î.ÎEÏdÆ × ÐqÆ�ÊEÆ�ÅGÎ.Ñ�ÌxÍ`Ñ	ØdÍ`Ì�ÎqÈPË�Å�ÊTÌxÍ:ÍPË��Ø±Ê.ÎqËnÊEÆ	Î1ÎEÏdÆoÑ�Ï�ÌxÈ:Å�¸YÍ:Ì�ÇdÇ'Æ�ÐqÊTÐqÆ�Í`Ì�ÎqÈc©�Æ�Æ�Å�Æ�ÐqÙ2µ¸ÍPÆ)©¦Æ�Í`Ê�ÖGÌ�Ê��È:Í:Í'Û±ÆvÇ'È`ÊEÑ�Ø�ÊEÊEÆ�Ç¥ÒïØdÐ>ÎqÏdÆ�Ð
Õu�²Æ	ÎjØ�ÊjÌxÍ`ÊEË�ÅdËxÎqÈ:Ñ�Æ.ÎqÏ�Ì�Î8ÎEÏ�Æ
Ë�ÐEÛ�ÈsÎ�ÌxÍ�Æ�ÅdÆ�ÐqÙ2µÂÇ'Èc¶CÆ�ÐEÆ�Å�Ñ	Æ
Ê.ÛCÆ	Î��ºÆ�Æ�Å|Ñ�Ï�ÌxÈ:Å�Ì¦Å�ÇlÍ`Ì¦ÇdÇ'Æ�ÐÊEÈPÎEÆ�Ê8ÌxÐqÆ3ÅdË¦Î × ÐqË × Ë¦ÐEÎEÈ:Ë¦Å±ÌxÍ�ÎqË�ÎEÏ�Æ��#Ì�Ç'Æ�Í:ØdÅdÙ × Ë¦ÎEÆ�ÅGÎqÈ:Ì¦Í

Ç'Èc¶CÆ�ÐEÆ�Å�Ñ	Æ
Ê3Ë¦Å¸ÎqÏdÆ+ÐqÆ�Í`Ì�ÎqÆ�ÇlÊEÈsÎqÆ�Ê�Ö¦ØdÅdÍ:ÈQ3¦ÆR��Ï�ÌxÎ8�vÌ¦Ê3Ë�Û�¸
Ê>Æ�Ð\©�Æ�Ç�ÒïË¦ÐjÎEÏ�Æ�ÈPÅGÎEÐ�Ìa¸rÊEØdÛ�Ê\µ�Ê>ÎEÆ�ÉlÊ¶Ë�ÐEÛ�ÈsÎ�ÌxÍ'Æ�Å�Æ�ÐqÙ2µ¥ÉÂË'ÇV¸ØdÍ`Ì�ÎEÈ:Ë¦Å±ÊZ;MÊEÆ�Æ�»�Ù¦Ø�ÐEÆ�¾>¾LÕ ù � ¨LÕ
S ÊjÌ+Ñ�Ë¦Å�Ñ�ÍPØ�ÊEÈ:Ë¦Å�Ë�Å�Ñ�Ì¦ÅnÊqÌ�µ+ÎqÏ�Ì�ÎjÛ±Ë¦ÎEÏnÏdË × È:ÅdÙ]ÌxÅ�ÇÆ	ÚdÑ�Ï�Ì¦ÅdÙ¦Æ!©�ÌxÍ:ØdÆ�Ê3Û±Æ�Î��1Æ�Æ�Å¸ÎEÏdÆ)Ñ�Ï�ÌxÈ:Å�Ê3Ì¦Å�Ç¸Í:Ì�ÇdÇ'Æ�Ð�Ê3Ì¦ÐEÆ

ÒïË¦ØdÅ±ÇÞÉÂË¦ÐqÆ#ÎqÏ�ÌxÅ�Ë¦ÅdÆÔË¦Ð�Ç'Æ�Ð�ËxÒ�ÉlÌxÙ�ÅdÈPÎEØ�Ç'ÆP�ºÆ�Ì43�Æ�ÐÎEÏ�Ì¦Å�ÎEÏdÆ|È:ÅGÎEÐ�Ìa¸rÑ�Ï�ÌxÈ:ÅÓÌxÅ�ÇÓÈ:ÅGÎEÐ�Ìa¸YÍ:Ì�ÇdÇ'Æ�ÐoÈ:ÅGÎEÆ�Ð�Ì¦Ñ	ÎEÈ:Ë¦Å�Ê�Ö
ÒïË¦Ð¥ÛCËxÎqÏÓÑ�Ë¦É × Ë¦ØdÅ�Ç�Ê�Õ^
vÏdÆlÑ�Ï�Ì¦ÈPÅëÌ¦Å�Ç°Í`Ì¦Ç�Ç'Æ�Ð¥Í`Ì�µ¦Æ�ÐqÊÑ�Ì¦Å�ÎqÏGØ±ÊvÛ±Æ�ÊqÌ�ÒïÆ�Ícµ�Ñ�Ë¦Å�ÊEÈ`Ç'Æ�ÐqÆ�Ç�Ì¦ÊvÅdË�Å�¸YÈPÅGÎEÆ�ÐqÌ�ÑLÎqÈPÅdÙ±Õ

��]�� �  >0Vf<&)0G0V 0gs� ËÅ�)(�f�gs��fU_E&+0V �gs�

�)ÅdÆ�ËxÒ�ÎEÏdÆ-É¸ËGÊbÎêÑ�Ë¦ÅGÎEÐqËa©¦Æ�ÐqÊEÈ`ÌxÍÂÊ>ØdÛ@�bÆ�ÑLÎêÌ¦Û±Ë�Ø'ÎÎEÏdÆ�"�! � ü
\ åGæU��åGæVç B ü
ècü � ÒMÌxÉÂÈ:Ícµ�ËxÒ.Ñ�Ë¦É × Ë¦ØdÅ�Ç�Ê+È`Ê�ÎqÏdÆÑ�Ï�ÌxÈ:Å¥ÎqË+Í`Ì¦ÇdÇ'Æ�Ð¶Ï�Ë¦Í:Æ3ÎEÐ�ÌxÅ±ÊbÒïÆ�Ð¶Ì¦Ê8Ì�ÒïØ�Å�ÑLÎqÈPË�Å�ËxÒ'ÎqÏdÆvÑ�ÌxÍc¸
Ñ	È:ØdÉ Ñ	Ë�Å�ÎqÆ�ÅGÎ�ÕD��ÏdÈ:ÍPÆ�ÈsÎÂÈ:ÊnÑ	Í:Æ�Ì¦ÐEÍQµÔÆ
ÊbÎ�ÌxÛdÍ:È`Ê>ÏdÆ
ÇÓÎEÏ±Ì�ÎÎEÏdÆÜÏ�Ë¦Í:Æ�ÎqÐqÌ¦Å�Ê>ÒïÆ�ÐlÈ:Å�Ñ	ÐqÆ�Ì�Ê>Æ
ÊnÛCËxÎqÏ���ÈsÎqÏÁÎqÏdÆ#Ñ�Ì¦Í:Ñ�ÈPØ�É
Ñ	Ë�Å�ÎqÆ�ÅGÎ¶Ì¦Å�Ç]ÎEÏdÆºÌ ×d× ÍPÈ:Æ�Ç × ÐqÆ�ÊqÊEØdÐEÆ�Ö�ÎqÏdÆ1Ì�ÑLÎqØ�ÌxÍGÌxÉÂË¦ØdÅGÎËxÒ�ÎEÐ�ÌxÅ±ÊbÒïÆ�ÐEÐqÆ�Ç]ÏdË�ÍPÆ
Ê²Ç'Ë�Æ�ÊgÅdËxÎ8ÐEÆ
Ì¦Ñ�Ï¥Ì�Ñ	Ë�Å�ÊEÆ�Å�ÊEØ�Ê�Ö�Æ)©¦Æ�Å
ÒïË¦Ð.ÎEÏdÆ�Á:Ã ï Ê\µ'ÊbÎqÆ�É�Õ�
vÏdÈ`Ê1ÊEØdÛe�bÆ
ÑLÎ.È`Ê.Ë¦Ò²ÈPÉ × Ë¦ÐEÎqÌ¦Å�Ñ	ÆÒïË¦Ð¶ÎEÏdÆvØdÅ±Ç'Æ�Ð�ÊbÎ�ÌxÅ�ÇdÈPÅdÙ)ËxÒdÎqÏdÆvÊ>µ'Ê>ÎEÆ�É × ÐEË × Æ�Ð>ÎqÈPÆ
Ê¶ÊEÈPÅ±Ñ	Æ
;ïÈ·¨¶ÈsÎTÈ`Ê8ÊEØ ×d× Ë�ÊEÆ�Ç�ÎEË]ÛCÆvÑ�ÐEØ±Ñ	È`ÌxÍGÒïË¦Ð8ÎEÏ�ÆvÊEØ × Æ�Ð�Ñ	Ë�Å�Ç'Ø�Ñ	Î>¸ÈPÅ�Ù × Ï�Ì�Ê>Æ¸ß ¤ ì'í	â ÌxÅ±Çó;ïÈ:È·¨.ÈPÎvÈ:ÊºÉÂË¦ÐqÆ+Ù�Æ�ÅdÆ�ÐqÌ¦ÍPÍQµ¸ÇdÈPÐqÆ�Ñ	ÎEÍQµÐEÆ�Í:ÌxÎEÆ
ÇÜÎEË�ÎqÏdÆlÊ>µ'Ê>ÎEÆ�ÉÂÊ¥Ñ�Ë¦Å�ÇdØ�ÑLÎqÈPË�Å × ÐqË × Æ�ÐEÎEÈ:Æ�ÊoÊEÈPÅ±Ñ	ÆÎEÏdÆ�Ñ	Ë¦Å±Ç'Ø�ÑLÎqÈPË�ÅÓÈ:Ê�ÊEØ ×d× Ë�ÊEÆ�Ç�ÎqËÜË'Ñ�Ñ	Ø�Ð�ÈPÅÓÎqÏdÆ|Í`Ì¦ÇdÇdÆ�ÐÊ>Ø�Û�Ê>µ'Ê>ÎEÆ�É�Õ
�ÔÆ#Æ)©�ÌxÍ:Ø�Ì�ÎqÆ�ÇÁÎEÏdÆ°ÐEÆ�Í:ÌxÎEÈQ©¦ÆÜÆ�Å�Æ�ÐqÙ2µ�Ë¦Ò]ÎqÏdÆ°Ñ�Ï�Ì¦ÈPÅ
ÌxÅ�Ç�Í:Ì�ÇdÇ'Æ�ÐvÊEØdÛ�Ê\µ'ÊbÎqÆ�ÉlÊ�ÖGÐqÆ�Ê × Ë¦Å�ÊEÈPÛ�ÍPÆ)ÒïË¦ÐºÎEÏ�Æ × Ë�ÊqÊEÈPÛdÍ:ÆÏdË¦Í:Æ]ÎEÐ�ÌxÅ�Ê>ÒïÆ�Ð
Ö�ÒïÐqË¦ÉÝÎqÏdÆoÒïË¦Í:ÍPË���È:ÅdÙ × ÌxÐ�ÌxÉÂÆ�ÎEÆ�Ð�Ê H
� ÎqÏdÆ¥Ë¦Å�¸rÊEÈsÎqÆ]Ë�ÐEÛ�ÈsÎ�ÌxÍ<Æ�Å�Æ�ÐqÙ¦È:Æ�Ê�Ö
� ÎqÏdÆxÆ
Æ¨ÛdÈc¸JÆ�ÍPÆ
ÑLÎqÐEË�ÅdÈ:Ñ.ÐEÆ × ØdÍ`Ê>È:Ë¦ÅnÈPÅ¸ÛCËxÎEÏÂÊEØdÛ�Ê\µ�Ê>¸ÎqÆ�ÉlÊ�Õ

¾rÅ°ÐqÆ	ÒïÆ�ÐEÆ�Å�Ñ	Æ
Ê�ß�à�àxá^ÖEà�à�§ â ÖgÎEÏdÆèÆ
Æ´ÛdÈc¸YÆ�Í:Æ�ÑLÎqÐEË�ÅdÈ`Ñ�ÐqÆ × ØdÍc¸Ê>È:Ë¦Å ´ �vÌ¦ÊjÑ	Ë�É × Ø'ÎEÆ
Ç�ÒïË�ÐTÎEÏ�Æ�Ñ�Ï�ÌxÈ:Å¸ÊEØdÛ�Ê\µ'ÊbÎqÆ�ÉôØ±Ê>È:ÅdÙÎEÏdÐqÆ�Æ�Ñ	Æ�Å�ÎqÆ�Ð�Ê�ÒïÐ�ÌxÙ�ÉÂÆ�ÅGÎ¸Ñ�ÌxÍ`Ñ	ØdÍ`Ì�ÎqÈPË�Å�Ê�Õ¬¾YÎ��ºÌ�Ê�ÒïË�ØdÅ�Ç
ÎEË�ÛCÆ)Ì¦ÍPÉÂËGÊbÎ3È:Å�Ç'Æ × Æ�Å�Ç'Æ�ÅGÎºËxÒ<ÎEÏ�Æ+ÊbÎqÐEØ±ÑLÎEØ�ÐqÌ¦Í�ÉÂË'Ç'ØdÍ`Ìa¸ÎEÈ:Ë¦Å�Ê�Ö<ÎqÆ�É × Æ�ÐqÌxÎEØdÐqÆ|ÌxÅ±ÇÔÑ�ÌxÍ`Ñ	È:ØdÉ Ñ	Ë�ÅGÎEÆ�ÅGÎ
Õ^
vÏdÈ:Ê¥Ñ�ÌxÅÛ±ÆlØ�Å�Ç'Æ�Ð�Ê>ÎEË�Ë'ÇÔÛVµÜÎqÏdÆlÒMÌ�ÑLÎ¥ÎEÏ±Ì�Î¥ÎEÏ�Æ$Æ
Æ ÐqÆ × Ø�Í:ÊEÈPË�Å�ÊÌxÐqÆ�Æ
ÊEÊEÆ�ÅGÎqÈ:Ì¦ÍPÍQµ�Ç'Æ × Æ�Å±Ç'Æ�ÅGÎ|Ë¦ÅêÎEÏdÆ æ<ç ì æVç Ç'È`ÊbÎ�ÌxÅ�Ñ�Æ�ÊÌxÅ�Ç�ÅdË¦ÎvË�Å�ÎqÏdÆ æVç ì è ì æVç ÌxÅdÙ�ÍPÆ
Ê1ÎEÏ�ÌxÎ+Ç'Ë¦ÉÂÈ:Å�Ì�ÎqÆ)ÎqÏdÆÉÂË�ÇdØdÍ:ÌxÎEÈ:Ë¦Å�ÊvË¦Ò¶ÎqÏdÆ¥ËxÎqÏdÆ�Ð�Æ
¶CÆ
ÑLÎqÈc©�Æ¥ÈPÅGÎEÆ�ÐqÌ�ÑLÎqÈPË�Å�Ê�Õ���Æ
ÎEÏ�Ø�Ê�Æ
©�Ì¦ÍPØ�ÌxÎEÆ
Ç¨ÎEÏdÆbÆ�Æ ÐqÆ × Ø�Í:ÊEÈPË�Å�Ê�Ë¦ÅÞÎqÏdÆ�Í:Ì�ÇdÇ'Æ�Ð�ÊÊ>Ø�Û�Ê>µ'Ê>ÎEÆ�ÉþØ�ÊEÈPÅdÙÂÎqÏdÆ�Ì�©¦Æ�ÐqÌ¦Ù¦Æ]Ñ	Ë¦É × ØdÎEÆ�Ç�Ñ�Ï�Ì¦ÈPÅ7©�ÌxÍ:ØdÆËxÒ ï ò é¢ë
� Ì¦Å�Ç�ÎqÏdÆ¸Ê>ÎqÌ¦Å�ÇdÌ¦ÐqÇ��)ÏdÅ�ËlÒïË¦ÐqÉ�ØdÍ`ÌÜß�à�à í�â ÒïË¦ÐÎEÏdÆ�ÇdÈ:Ê>ÎqÌ¦Å�Ñ	Æ¥Ç'Æ × Æ�Å�Ç'Æ�Å±Ñ	Æ
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��ÏdÆ�ÐqÆxØ�È`ÊjÎEÏdÆ�È:ÅGÎEÆ�Ð>¸rÊ>ÈPÎEÆ�Ç'È`Ê>ÎqÌxÅ±Ñ	Æ¦Ö � � È`ÊjÎqÏdÆ��ºË¦ÏdÐjÐ�Ìa¸Ç'È:Ø�Ê�ÌxÅ±Ç ´@� ÌèØÂÃ ï Æ�¶VÆ�Ñ	ÎEÈQ©¦Æ�Ñ�Ë¦Å�Ê>ÎqÌ¦Å�Î
Õ�ÏTÚ�ÎEÐ�Ì¦Ñ	ÎEÈ:ÅdÙ
´@� ÒïÐEË�ÉùÎqÏdÆ�Ñ�Ï�Ì¦ÈPÅÓÐqÆ × Ø�Í:ÊEÈPË�Å�Êi�ºÆ|Ù¦Æ�Î ´B� Ã·�Öò ì�ë�� Õ�ÔÆoÎqÏ�Ø�ÊH»�Å�Ç
� ÒïË�ÐôÎEÏ�ÆþÈPÅGÎqÐqÌ4¸JÍ`Ì¦ÇdÇdÆ�Ð2ÐqÆ × ØdÍ`ÊEÈPË�Å�Ê¸H ´ k l¡¹»º
´ n�¼ q ¹½º ï ò FWF ë�� Ö�ÌxÅ�Ç ´ = ý K ¹½º ï ò �Tò ë�� ;MÇ'Èc¸
Ì¦Ù¦Ë¦Å±ÌxÍVÐEÆ × ØdÍ`Ê>È:Ë¦Å�Ë¦Å�Ì × Í`Ì2¿GØdÆ	ÎEÎEÆ�¨LÖ

� ÒïË�Ð�ÎqÏdÆÓÈPÅGÎqÆ�Ð\¸JÍ`Ì¦ÇdÇdÆ�Ð�ÐEÆ × ØdÍ`Ê>È:Ë¦Å�ÊDH ´ k l¡¹ \ k l¡¹Qºï ò éCë�� Õ
¾ ÊEÈPÅ�Ù�ÎqÏdÆ�ÊEÆlÌ ×d× ÐEË^Ú'È:ÉÂÌxÎEÈ:Ë¦Å�Ê]ÌxÅ±ÇÜÎEÏ�Æ|Ñ	Ë¦É × ØdÎEÆ�ÇÔË¦Ð\¸ÛdÈPÎqÌxÍ�Æ�ÅdÆ�ÐqÙ¦È:Æ�Ê¨�ºÆ#Ç'Æ	ÎqÆ�ÐqÉÂÈPÅdÆ
Ç�ÎqÏdÆÜÐqÆ�Í`Ì�ÎEÈQ©¦Æ�Æ�Å�Æ�ÐqÙ¦È:Æ�ÊËxÒ]ÎEÏdÆÔÑ�Ï�ÌxÈ:Å�ÊlÌxÅ±Ç¨Í:Ì�ÇdÇ'Æ�Ð�ÊlÌ¦Ê�Ì�ÒïØdÅ�ÑLÎqÈPË�Å�ËxÒ ð ;MÊEÆ�Æ
»�Ù¦Ø�ÐEÆZ¾\¾LÕ ùxÿ ¨LÕ
Ç'ÈPÅ�Ñ�Æ�ÎqÏdÆ�Í`Ì¦ÇdÇ'Æ�Ð+ÏdË�ÍPÆ
¸YÇdË × È:ÅdÙlÐqÆ�ÉlÌxÈ:Å�ÊÊ>ÉlÌ¦ÍPÍ��1Æ�Ñ�Ë¦Å�ÊEÈ`Ç'Æ�ÐqÆ�Ç�ÎEÏ±Ì�Î+ÎqÏdÆ�ÐqÆ × Ø�Í:ÊEÈPË�Å�ÊR��Ï�Æ�ÐqÆ�Ì¦Ñ	Î>¸ÈPÅ�Ù¸Ë�Å�Ì¦ÍPÍgÍ:Ì�ÇdÇ'Æ�Ð�ÊEÈsÎqÆ�Ê�Õ

�)ÅdÆlÊ>Æ�Æ�Ê]ÈPÉÂÉÂÆ�ÇdÈ:ÌxÎEÆ�ÍQµ�ÎEÏ±Ì�Îi��ÏdÈ:ÍPÆ¸ÒïË¦Ð]ÎqÏdÆ#ÁbÃ ïÑ	Ë�É × Ë¦Ø�Å�Ç|ÎqÏdÆ�Í`Ì¦ÇdÇdÆ�Ð�Æ�Å�Æ�ÐqÙ2µ�Ñ�ØdÐ\©�Æ)È`Ê�Ì¦Ír�vÌ�µ'ÊºÌ¦Û±Ë�Ø'Î
ï ò é � ë�� Í:Ë��1Æ�Ð°ÎqÏ�ÌxÅ/ÎEÏdÆ »�Ð�Ê>Î�Æ�É × Î�µäÊ>ÈPÎEÆ
Ê�ËxÒ�ÎqÏdÆÑ�Ï�ÌxÈ:Å�Ê�Ö8ÒïË¦ÐnÎEÏdÆ7Á Ã Ä
�Mò é Ñ�Ë¦É × Ë¦ØdÅ�Ç²ÖTÎEÏdÆ�ÉÂË�Ê>ÎnÆ�Å�¸Æ�ÐqÙ¦Æ�ÎEÈ`Ñ|Í`Ì¦ÇdÇ'Æ�ÐlÊ>ÈPÎEÆ
Ê¸Ì¦ÐEÆ�Ì�ÎÂÎEÏ�Æ ï Æ�ÐqÉ¸È�Í:Æ
©�Æ�ÍJÕ²
vÏdÆ�ÊEÆÐEÆ
Ê>Ø�ÍsÎ�Ê]Ì¦ÐEÆÂÑ	Ë�ÏdÆ�ÐqÆ�ÅGÎj��ÈsÎqÏ�Ì�Ñ	Ë�É × ÍPÆ�ÎEÆÂÏdË�ÍPÆ¸ÍPË'Ñ�ÌxÍ:ÈcÀ
Ìa¸ÎEÈ:Ë¦Å�Ë¦Å|ÎqÏdÆoÑ�Ï�ÌxÈ:Å�ÊEØdÛ�¸rÊ>µ'Ê>ÎEÆ�É/ÒïË�ÐºÎEÏdÆ]ØdÅ�Ç'Ë × Æ
Ç�Ñ�Ë¦É/¸
× Ë�ØdÅ�ÇÔÌxÅ�ÇÔÌ�ÊEÉlÌxÍ:Í¶ÏdË�ÍPÆnÎEÐ�ÌxÅ±ÊbÒïÆ�Ð+ÎqË�ÎqÏdÆnÍ`Ì¦Ç�Ç'Æ�Ð�Ê)ÒïË¦ÐÏdÈ:Ù¦ÏdÍQµÁÇ'Ë × Æ
Ç�Ê>µ'Ê>ÎEÆ�ÉÂÊ�Õ ¾YÎ�Ê>Æ�Æ�ÉlÊlÏdË��ºÆ
©�Æ�ÐlÇ'Èr¿|Ñ	ØdÍPÎÎEËéÆ	Ú�ÎEÐ�Ì¦Ñ	Î�Ì × ÐqÆ�Ñ	È`ÊEÆó©�ÌxÍ:ØdÆ�ËxÒ�ÎqÏdÆëÑ�Ï�ÌxÈ:ÅÞÎqËÁÍ`Ì¦ÇdÇdÆ�ÐÏdË¦Í:Æ¥ÎqÐqÌ¦Å�ÊbÒïÆ�Ð";�ÒïË�Ð�ÎqÏdÆ"Á5Ã Ä
�Mò é Ñ�Ë¦É × Ë¦ØdÅ�Ç1¨LÕx¾rÅ�Ç'Æ�Æ�ÇÎEÏdÆoÏdË�ÍPÆ)ÎEÐ�ÌxÅ±ÊbÒïÆ�ÐºÑ�ÌxÅ�ÛCÆoÆ	Ú × Æ�ÑLÎqÆ�Ç�ÎEË¸Û±Æ¥ÊEÆ�Å�ÊEÈPÎEÈQ©¦Æ)ÎEË
©¦Æ�Ð\µoÊ>ÉlÌ¦ÍPÍ�Æ�ÅdÆ�ÐEÙ�Æ	ÎEÈ`Ñ�©�Ì¦ÐEÈ`Ì�ÎqÈPË�Å�Ê�Ö^ÊEÈPÅ�Ñ�Æ3ÎqÏdÆ ï Æ�ÐqÉ¸È�Í:Æ
©�Æ�ÍÈ:Ê�ÍPË'Ñ�ÌxÎEÆ
ÇÓÈPÅ�ÌÜÐqÆ�Ù�ÈPË�ÅD��ÈPÎEÏëÍ`ÌxÐqÙ¦Æ|ÇdÆ�Å�ÊEÈsÎ�µ�ËxÒ�Ê>ÎqÌ�ÎqÆ�Ê�Ö
Û±Ë¦ÎEÏ�ÒïË�Ð�ÎEÏ�ÆnÑ�Ï�Ì¦ÈPÅ#Ì¦Å�Ç�Í:Ì�ÇdÇ'Æ�Ð)ÊEØdÛ�Ê\µ�Ê>ÎEÆ�ÉlÊ�Õ ï Ë¦Ð�ÎqÏdÆÍ:Ì�ÇdÇ'Æ�ÐqÊÂÊEØdÛ�Ê\µ�Ê>ÎEÆ�É�ÖEÀRÁ/È:ÊÂÍ:Ë'Ñ�ÌxÎEÆ�ÇêË¦Å¨ÌxÅéÆ�ÅdÆ�ÐEÙ�Æ	ÎqÈ:Ñ
× Í`Ì�ÎEÆ
ÌxØ²Õ ï Ë¦Ð�ÎEÏdÆ�Ñ�Ï±ÌxÈ:ÅÓÊEØdÛ�Ê\µ'ÊbÎqÆ�É�Ö�À�Á�Ñ�ÐEËGÊEÊEÆ�Ê]ÎqÏdÆ

Æ�Å�Æ�ÐqÙ2µ�Ñ�ØdÐY©¦Æ¦Ö�ØdÅdÍ:Èc3�Æ&��Ï�Ì�Î)Ï�Ì ×d× Æ�Å±Ê�ÈPÅ#ÎEÏdÆ�Ø�Å�Ç'Ë × Æ�ÇÊ\µ�Ê>ÎEÆ�ÉÂ��ÏdÆ�ÐEÆ]ÎEÏ�Æ ï Æ�ÐqÉÂÈ²Í:Æ
©¦Æ�Í<È:Ê�ÍPË'Ñ�ÌxÎEÆ
Ç�È:ÅÜÌxÅ�Æ�ÅdÆ�Ð>¸Ù¦Æ�ÎEÈ`Ñ�ÙGÌ × Õ�
vÏdÈ`ÊºÉÂÌ�µÂÆ�Ú × Í:Ì¦ÈPÅlÎqÏdÆoÍ:Ì¦ÐEÙ�Æ�Æ	Ú × Æ�ÐqÈPÉÂÆ�Å�Î�ÌxÍÐ�ÌxÅdÙ�Æ)Ë¦Òh©�ÌxÍ:ØdÆ
ÊvË¦Û'Î�ÌxÈ:ÅdÆ�Ç�ÒïË¦ÐvÎqÏdÈ:Ê�ÏdË¦Í:Æ]ÎEÐ�ÌxÅ�Ê>ÒïÆ�Ð
Õ
S ÅdË¦ÎEÏdÆ�Ð�Ñ�Ë¦Å�ÊEÆ)¿GØdÆ�Å�Ñ	ÆÜË¦ÒoÎEÏdÆ ï Æ�ÐqÉÂÈ+Í:Æ
©�Æ�Í+Í:Ë'Ñ�Ì¦Í�¸ÈQÀ�Ì�ÎqÈPË�ÅëË¦Å�ÌÜÍ`Ì¦Ç�Ç'Æ�Ð�Ê�Æ�ÅdÆ�ÐqÙ¦Æ�ÎEÈ`Ñ × Í`Ì�ÎEÆ
ÌxØ²ÖjÈ`Ê¥ÎqÏ�Ì�ÎnÎEÏdÆÏdË�ÍPÆ
Ê.ÌxÐqÆ+Í:Ë'Ñ�Ì¦ÍPÈQÀ�Æ
ÇÂË¦Åó;É¿�Ø±Ì¦ÊEÈº¨3È:ÊEË4¸YÆ�ÅdÆ�ÐEÙ�Æ	ÎqÈ:ÑvÐqØdÅdÙGÊjò��ÏdÈ:ÍPÆ�ÎqÏdÆ
µêÌ¦ÐEÆ�Í:Ë�Ñ�ÌxÍ:ÈcÀ�Æ�ÇêË¦Å ©¦Æ�ÐYµëÆ�Å�Æ�ÐqÙ¦Æ	ÎqÈ:Ñ�ÌxÍ:ÍcµëÇ'ÈPÒ·¸

ÒïÆ�ÐqÆ�ÅGÎ�ÊEÈsÎqÆ�ÊlÈ:Å¨ÎEÏ�Æ°Ñ�Ï�ÌxÈ:Å¨Ê>ØdÛ±Ê>µ'Ê>ÎEÆ�É�ÕÃ
vÏdÆ�ÊEÆÜÐEØ�ÅdÙ�ÊÌxÐqÆÜÅdË¦Îè»�ÐqÊ>Î�ÅdÆ�ÈPÙ�Ï�Û±Ë�ÐqÊ�Ö1Û�Ø'Î�È:Å�ÉÂË�Ê>Î�Ñ�Ì¦ÊEÆ�Ê�Ê>Æ
Ñ	Ë¦Å±Ç
ÌxÅ±ÇÔÈ:ÅëÊ>Ë�ÉÂÆ|Ñ�Ì¦ÊEÆ�Ê]ÎqÏdÈ:ÐqÇ�ÅdÆ�ÈPÙ�ÏGÛCË¦Ð�Ê�ÕX
vÏdÆlÏdË�ÍPÆ
Ê�Ñ�Ì¦Å
ÎEÏ�Ø�ÊnÛCÆ�Ñ�Ë¦Å�ÊEÈ:ÇdÆ�ÐqÆ�ÇëÌ¦ÊnÆ
©�Ë¦ÍQ©�ÈPÅdÙ°Ë¦ÅêÌÔÊ>ØdÛ±Ê>Æ�Î¸Ë¦Ò�ÎEÏdÆÍ`Ì¦ÇdÇ'Æ�ÐqÊÄ��ÈsÎqÏô;É¿�Ø±Ì¦ÊEÈº¨oÈ`ÊEË4¸YÆ�ÅdÆ�ÐEÙ�Æ	ÎEÈ`Ñ|ÊEÈsÎqÆ�Ê�Õó¾rÅêÊEØ�Ñ�ÏêÌ
ÉÂË'Ç'Æ�ÍJÖ8ÎEÏdÆ�ÐEØdÅ�Ù�Ê�ÛCÆ�Í:Ë¦Å�Ù¦È:ÅdÙÜÎEË#ÎEÏdÆ�ÎEÏdÆ�ÐEÆ
ÌxÍ.Í`Ì¦Ç�Ç'Æ�Ð
Í:Ë�Ñ�Ì�ÎqÆ�ÇÓÈ:Å�Û±Æ�Î��1Æ�Æ�ÅÓÎ��ºË#ÏdË�ÍPÆ
¸YÊEØ ×d× Ë¦ÐEÎEÈ:ÅdÙÜÐqØdÅdÙ�ÊnÑ�Ì¦ÅÛCÆ)Ñ	Ë�Å�ÊEÈ:Ç'Æ�ÐEÆ
ÇlÌ¦Ê.ÛdÐEÈ`Ç'Ù�ÈPÅdÙ�ÍPÈ:Ù�Ì¦Å�ÇdÊ�ÕG
vÏdÆ)ÐEÆ
Ê>Ø�ÍsÎqÈPÅdÙ�Æ	Ò·¸
ÒïÆ�Ñ	ÎEÈQ©¦ÆÂÏdË × ÈPÅ�Ù�Ì¦Å�ÇÔÆ	ÚdÑ�Ï�ÌxÅ�Ù¦Æ¸ÈPÅGÎEÆ�Ù¦Ð�ÌxÍ`Ê]Û±Æ�Î��1Æ�Æ�ÅÔÎEÏdÆÏdË�ÍPÆ
¸YÊEØ ×d× Ë¦ÐEÎEÈ:ÅdÙ�ÐEØ�ÅdÙ�Ê�Ì¦ÐEÆÂÎqÏ�Ø�Ê�ÉÂË'Ç'ØdÍ`Ì�ÎqÆ�ÇëÌ¦Ñ�Ñ	Ë�ÐqÇV¸È:ÅdÙ�ÎEË�ÎEÏdÆÂÅ�ØdÉnÛ±Æ�Ð�ÌxÅ�Ç°ÎEÏdÆlÑ�Ï�Ì¦ÐqÌ�ÑLÎqÆ�ÐqÈ:Ê>ÎEÈ`Ñ�Ê)ËxÒ1ÎEÏdÆ
Ê>Æ
È:Å�¸JÛCÆ	Î��ºÆ�Æ�Å°ÐqØdÅdÙGÊ�Õ ¾rÅÓÊEØ�Ñ�ÏÔÌ�ÉÂË�ÇdÆ�ÍJÖ<ÎEÏdÆ
Ê>Æ¸Æ�¶VÆ�Ñ	ÎEÈQ©¦ÆÈ:Å�ÎqÆ�Ð�Ì¦Ñ	ÎEÈ:Ë¦Å�Ê)Û±Æ�Î��1Æ�Æ�Å�ÏdË¦Í:Æ�¸rÊEØ ×d× Ë¦ÐEÎEÈ:ÅdÙ�ÐqØdÅdÙGÊ]Ñ�ÌxÅÔÛ±ÆÆ	Ú × Æ�Ñ	ÎEÆ�ÇÜÎEË�ÛCÆ¸ÐEÆ
ÊEÑ�ÌxÍ:Æ�Ç�ÎEË�É�Ø�Ñ�Ï°ÍPË��ºÆ�Ð�©�Ì¦ÍPØdÆ
Ê�ÎqÏ�ÌxÅÎEÏ�ÆsÆ
ÆêË¦ÅdÆ
Ê²Ë¦Å]ÎqÏdÆ.ÐqÆ�Ì¦ÍxÍ:Ì�ÇdÇ'Æ�Ð�Ö^ÌxÅ�Ç]ÎqÏ�Ø�Ê²ÉnØ�Ñ�Ï¥ÍPË��ºÆ�Ð
©�ÌxÍ:ØdÆ�Ê�ÎEÏ±ÌxÅëÎqÏdÆ�Ë�Å�¸YÐEØdÅ�Ù#Ë¦ÅdÆ
Ê$;2Å èoÆ¡ÇÈ ÆoÉ Å%ÊËÅ èoÌNÍ�Î É Å¶ÌxÅ�ÇÅ�� Æ¡ÇÈ ÆoÉ Å�ÊÏÅ}� ÌyÍ�Î É Å ¨	Õ�ÔÆ.�ºË¦ØdÍ`Ç�Í:Èc3�Æ|ÎqËÔÑ	Ë�Å�Ñ	Í:Ø�Ç'Æ�ÎEÏdÈ`Ê¨�1Ë�Ð\3�Ë¦ÅéÌÜÒïÆ
�
Ë × Æ�Å�Æ�Ç ¿GØdÆ
ÊbÎqÈPË�Å�Ê�Ë¦Å-ÎEÏdÆëÊEØ × Æ�Ð>¸rÑ	Ë�Å�Ç'Ø�Ñ	ÎEÈ:ÅdÙ × Ï�Ì¦ÊEÆ¦Õï ÈPÐ�Ê>Î�Ö�ÎEÏdÆ Ë�Å�¸rÊ>ÈPÎEÆ Æ�ÅdÆ�ÐEÙTµw©�ÌxÐqÈ:ÌxÎEÈ:Ë¦Å�Ê ÌxÐqÆ ¿�Ø�ÈsÎqÆ�¸
Í`ÌxÐqÙ¦Æ°Ë�ÅÞÎqÏdÆ�Ñ�ÌxÍ`Ñ	È:ØdÉ/¸YÇdË × Æ�Ç-Ê\µ'ÊbÎqÆ�É�Ö]Û±Ë¦ÎEÏÞÒïË�Ð�ÎEÏdÆÑ�Ï�Ì¦ÈPÅ�ÊêÌxÅ�Ç´Í`Ì¦ÇdÇ'Æ�ÐqÊëÊEØdÛ�Ê\µ'ÊbÎqÆ�ÉlÊ�Õ»
vÏdÆ
Ê>Æ�ÉÂË'Ç'ØdÍ`Ìa¸
ÎEÈ:Ë¦Å±ÊnÊ>ÎEÐqË¦ÅdÙ�Ícµ�È:Å�Ñ	ÐqÆ�Ì�Ê>Æ�Ì�Ê�Ì#ÒïØdÅ�ÑLÎqÈPË�ÅêË¦Ò�ÎEÏdÆ�Ñ�ÏdÆ�É/¸
È`Ñ�ÌxÍ × ÐqÆ�ÊqÊ>Ø�ÐEÆ�Õ���ÏdÆ�ÎEÏdÆ�Ð)ÎqÏdÆÂÌ ×d× Í:È:Æ�Ç × ÐEÆ
ÊEÊEØdÐqÆ&�1Ë�ØdÍ`ÇÌ¦Ñ	Î|ÌxÍ:Ë¦ÅdÙ�ÎEÏ�Æ#ÊEÌ¦É¸Æ�Í:ÈPÅ�Æ¦ÖºÈsÎ^�ºË¦ØdÍ`ÇéÈPÅ±Ç'Ø�Ñ	ÆÜÌ¦ÅéÆ)©¦Æ�Å
Í`ÌxÐqÙ¦Æ�Ð¥Ç'È`Ê>ÎEË¦ÐEÎEÈ:Ë¦ÅÔËxÒºÎEÏdÆ|Ñ�Ï±ÌxÈ:Å�ÊoÌxÅ�Ç�Í`Ì¦ÇdÇ'Æ�ÐqÊoÊEØdÛ�Ê\µ'Ê�¸

��ÿ�Ð
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Ì�¨
Á:Ã ï > k A > n è k è�n � k � n� � + Õ + + Õ + ¸ ù �	Ñ Õ � ¸ � ÿ	� Õ � ¸ ��=�Ð Õ Ñ ¸ �2�T� Õ ù
� � ¸ � � Ð Õ + �	+	= Õ Ð �	Ò Õ Ð �`� Õ = ¸ �)Ð Õ ÿ � Õ �
� B Ò Õ Ñ Ð Õ = � Õ + ¸ � Õ � ¸ � Õ + ¸ � Õ �
Ó � + Õ Ò�� Ñ + Õ Ò{ÿ � + Õ ù �2� + Õ ÿ � + + Õ Ñ +W= + Õ ÿ � +Ó B + Õ ÿ	Ò�ù + Õ ùWÒWÒ + Õ +�Ò Ñ + Õ � +W+ + Õ Ñ Ò�� + Õ � +�+

Û[¨
Á:Ã Ä
�Öò é > k A > n è k è�n � k � n� � + Õ + + Õ + ¸ ùxÿ	� Õ � ¸ ù���= Õ ÿ ¸ � �WÑ Õ Ð ¸ �
Ð�ù Õ =

� � ¸ Ò��2� Õ = ÿ�Ð Õ Ñ �T� Õ � ¸ + Õ � Ò Õ +
� B ¸ �W+ Ñ Õ � ¸ �2� Õ � = Õ + ¸ �)+ Õ � = Õ �
� # = Õ =
Ó � + Õ � +W+ + Õ +W+W+ + Õ �WÒ	= + Õ +�+N� + Õ �	ÒW= + Õ ÑWÑ��Ó B + Õ +�+	= + Õ +W+W+ + Õ � � Ñ � Õ +�+W+ + Õ � Ðxÿ + Õ ÑWÑ ÿÓ # + Õ Ñ ÿW�

þe�`§4â��E�o���ºÜ`��Ô8�e�*â ���5�;Üq÷ª�G�iã*�t��� �JÕ �£æi�DÝ`��â çª��à®ã����*�t���Åø"ù<9¨�W�VÝ`�	Þ���Ý�Ü0��æ5ÞW�
�	��Ý�çG§iàAã��
�E�t���sø"ù ûDý4+ ,�Ü��*â×Ü2�t��æ�Þ9Ý)�	Þ���ÝÜ0��æ5ÞW�
�	��Ý`�TÔPâZâ����e���N�
�y���������*�
�åÝ
���X�t�¢æ&�����
ÎqÆ�ÉlÊ�Õ�Ç�Ø±Ñ�Ï�Ì × ÏdÆ�Å�Ë¦ÉÂÆ�ÅdË�Å¬�1Ë�ØdÍ:ÇÓÛCÆ�¿GØdÈPÎEÆ|È:Å�Ñ	Ë�É/¸× Ì�ÎEÈ:ÛdÍ:Æj��ÈsÎqÏ|ÎEÏ�Æ]Ø±Ê>Ø�Ì¦ÍCÊEØ × Æ�Ð\¸YÑ�Ë¦Å�ÇdØ�ÑLÎqÈc©�ÈPÎ�µnÎqÏdÆ�Ë�Ð\µlÈ:ÅÎqÏdÆÜÍ`Ì¦ÇdÇ'Æ�ÐlÊ>µ'Ê>ÎEÆ�ÉlÊlÊEÈPÅ±Ñ	Æ�ÈsÎ^�ºË¦ØdÍ`Ç�È:Å�Ç'Ø±Ñ	Æ#ÌxÅÁÆ
©�Æ�Å
Í`ÌxÐqÙ¦Æ�ÐoÉ¸Ë'Ç'Ø�Í:ÌxÎEÈ:Ë¦Å�ËxÒºÎEÏdÆlÍ`Ì¦ÇdÇdÆ�Ð¥Ë¦ÅN¸YÊEÈsÎqÆnË�ÐEÛ�ÈsÎ�ÌxÍTÆ�ÅN¸Æ�ÐEÙ�ÈPÆ
Ê�Õ S ÅdË¦ÎEÏdÆ�Ð8Ç'È`ÊqÑ	ÐqÆ × Ì¦Å�Ñ�µ]Û±Æ�Î��1Æ�Æ�Å¥ÎqÏdÆ × ÐEÆ
Ê>Æ�Å�Î8ÐEÆ
¸ÊEØdÍPÎqÊvÌxÅ±ÇÂÎEÏdÆoÊEØ × Æ�Ð>¸rÑ	Ë�Å�Ç'Ø�Ñ	ÎEÈQ©�ÈsÎ�µ × ÐqÆ�Ç'È`ÑLÎqÈPË�Å�Ê.È`Ê1ÎEÏ�ÌxÎÎqÏdÆ�Ê>Ø × Æ�Ð\¸rÑ	Ë¦Å±Ç'Ø�ÑLÎqÈc©�Æ × Ì¦ÈPÐqÈPÅ�Ù#È:Ê¸ÊEØ ×d× Ë�ÊEÆ�ÇÓÎqË#Ë'Ñ�Ñ	Ø�ÐÒïË�Ð�;MÈº¨vÍ:Ë��*Í:Ì�ÇdÇ'Æ�Ð�ÏdË¦Í:Æ�Ç'Ë × ÈPÅ�Ù�Öt;MÈPÈ·¨
ò�Å}� n�¼ q ¹ Å � Å�� k lo¹ Å;MÛ±Ë¦ÎEÏþÌ¦ÐEÆ ©¦Æ�ÐEÈc»�Æ�Ç/È:ÅäÎqÏdÆ × ÐqÆ�ÊEÆ�ÅGÎ�Ñ�Ì¦ÊEÆ�¨�Ì¦Å�Çê;MÈPÈ:È·¨Å�� n2¼ q ¹ Å � Å è�n2¼ q ¹ Å���ÈPÎEÏ2È`Ê#ÒMÌ¦ÐÜÒïÐEË�É ÛCÆ�È:ÅdÙô©¦Æ�ÐqÈc»�Æ�ÇÊEÈ:Å�Ñ	Æ½Å è�n�¼ q ¹ Å � FJÅ�� n2¼ q ¹ ÅsÕQ�)ÅdÆ�ÎqÏGØ±Ê��1Ë�Å�Ç'Æ�ÐlÆ�ÈPÎEÏdÆ�Ð��Ï±Ì�Î|Î�µ × Æ#ËxÒ¥ÊbÎqÐEØ±ÑLÎEØ�ÐqÌ¦Í+Ç'È`ÊbÎqË¦ÐEÎEÈ:Ë¦Å�ÊÂØdÅ±Ç'Æ�Ð�Ì ×d× Í:È:Æ�Ç× ÐEÆ
ÊEÊEØdÐqÆ�Ñ	Ë�ØdÍ:ÇÔÑ	Ë�ÐEÐqÆ�Ñ	Î�ÎEÏdÆ
Ê>ÆnÒïÆ�ÌxÎEØdÐqÆ�Ê)ÏdÈ:Å�Ç'Æ�ÐqÈ:ÅdÙlÎEÏ�ÆÊEØ × Æ�Ð\¸YÑ�Ë¦Å�ÇdØ�ÑLÎqÈc©�ÈPÎ�µlË¦Ðµ��ÏdÆ	ÎqÏdÆ�ÐvÎqÏdÆoË¦ÐqÈPÙ�ÈPÅ�ËxÒ¶ÎEÏdÆoË¦ÛN¸ÊEÆ�ÐY©¦Æ
Ç|ÊEØ × Æ�Ð>¸rÑ	Ë�Å�Ç'Ø�Ñ	ÎEÈQ©�ÈsÎ�µÂÌxÐqÈ:ÊEÆ�ÒïÐqË¦ÉÝÌxÅ�ËxÎEÏ�Æ�ÐºË¦ÐqÈPÙ�ÈPÅÎqÏ�Ì�Î.ÎEÏdÆ�Ø�ÊEØ�Ì¦ÍPÍQµ�Ì¦Ñ�Ñ	Æ × ÎEÆ
ÇnÏ�Ë¦ÉÂË¦Ù�Æ�ÅdÆ�Ë¦Ø�Ê8Í`Ì¦ÇdÇ'Æ�Ð èV¥ �ÉÂË'Ç'Æ�Í�Õ
Ö�×)ØcÙ ëVÚ#îÉíVì�Û[é¼í Ù�Ü
ÝÓ" ÎEÏdÆ�ÌxØ'ÎqÏdË¦Ð�Ê]ÎEÏ�Ì¦ÅN3 � Ð
Õ$ Õ2Ï3ÎEÐqÈPÍ:Í:Ì¦ÐqÇnÒïË�Ð × ÐqËa©GÈ`Ç'È:ÅdÙoØ�ÊT��ÈPÎEÏÂÎqÏdÆ�ØdÅ±Ç'Ë × Æ�ÇÂÑ	Ë�É/¸× Ë¦Ø�Å�ÇÜÑ	ÐYµ'ÊbÎ�ÌxÍ:ÍPË�Ù¦Ð�Ì × ÏdÈ`Ñ+Ê>ÎEÐqØ�Ñ	ÎEØdÐqÆ�Ê�Ö � Ð
Õs�#Ì�µ�Å�Ì¦Ø|ÒïË�Ð

× ÐEËa©�È`Ç'ÈPÅ�Ù�Ø±Ê���ÈsÎqÏ¨ÎEÏdÆ � S Ç � ¾lÑ	Ë'Ç'Æ¦ÕÞ
vÏdÆ × ÐqÆ�ÊEÆ�ÅGÎÑ�ÌxÍ`Ñ	ØdÍ`Ì�ÎqÈPË�Å�Ê¨�1Æ�ÐEÆ�Ç'Ë�ÅdÆÜÌ�ÎÂÎEÏdÆ � Æ$ß
Ç ? ¾ � ßx¾>ÇÁÑ	Ë�É/¸× Ø'ÎqÌxÎEÈ:Ë¦Å�Ì¦Í<ÒMÌ¦Ñ�ÈPÍ:ÈsÎqÈPÆ
ÊvØdÅ�Ç'Æ�Ð × ÐqË	�bÆ
ÑLÎvÅ@à �2�)+	= Õ
á ,),iaq�+(� oâ

vÏ�Æ¸Ñ�Ë¦É × Ø'ÎqÆ�Ç#ÐqÆ�ÊEØdÍPÎqÊ �ºÆ�ÐqÆ »dÎEÎEÆ�Ç�Ì¦ÊoÌ|ÒïØdÅ�ÑLÎqÈPË�ÅË¦ÒgÎqÏdÆ]ÒïË¦ØdÐEÎEÏ�Ñ	ÐYµ�Ê>ÎqÌ¦ÍPÍ:Ë¦Ù�ÐqÌ × ÏdÈ`Ñ�Ñ	Ë�Ë�ÐqÇ'È:Å�ÌxÎEÆ ð Ö�Ø�Ê>È:ÅdÙÂÌ

ï Ë�ØdÐEÈ:Æ�Ð3ÊEÆ�ÐqÈ:Æ�Ê�Ö¦Ì¦Ñ�Ñ	Ë¦Ð�Ç'È:ÅdÙ)ÎEËoÎEÏ�Æ�ÒïË¦Í:ÍPË���È:ÅdÙoÆ	Ú × ÐqÆ�ÊqÊEÈPË�Å
� � ³|ã q � q �«ä�å � ò	æUç ? ð ¥ Ó q Ar� ;'¾>¾LÕ � ¨

�)ÅdÍQµ+ÎqÆ�ÐqÉÂÊª��ÈsÎqÏ�Ì�ÅdË�Å¥ÅdÆ�Ù�ÍPÈ:Ù¦È:ÛdÍ:Æ.Ñ	Ë�Å�ÎqÐEÈ:ÛdØ'ÎqÈPË�ÅoÎEË�ÎqÏdÆÊ>Æ�ÐEÈ:Æ�Ê%�ºÆ�ÐqÆ�ÐqÆ	ÎqÌ¦ÈPÅ�Æ�Ç<Õ%
vÏdÆ�ÐqÆ�ÊEØdÍsÎ�Ê3ÌxÐqÆ�ÊEØdÉÂÉÂÌ¦ÐEÈQÀ�Æ
Ç¸ÈPÅ
ÎqÌ¦ÛdÍPÆ
Ê!¾>¾LÕ ù ÌnÒïË¦ÐvÎqÏdÆZÁ:Ã ï Ì¦Å�Ç7¾>¾LÕ ù Û�ÒïË¦ÐxÁ7ÃÂÄ
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Æ�Ë¦Ø±Ê�Ì�©¦Ë¦Å±Ê × Ð���ÊEÆ�ÅGÎ��oÇ�ÌxÅ�ÊvÑ	Æ¥Ñ�Ï�Ì × ÈPÎEÐqÆ¦Ö'Í�� ��ÎEØ�Ç'Æ¥Ì¦Û�È:ÅdÈPÎEÈ:Ë|Ç'Æ�Ê�Ñ�Ë¦É × ËGÊ��
ÊºÈPÅ�Ñ�Ë¦ÉÂÉÂÆ�Å�ÊEØdÐ�ÌxÛdÍ:Æ�Ê�"x!�� ü æVç B ü è ü �Æ	ÎC"�! � ð ü æU� � # ð ñ æ<ç B ü è ü �xÕ��3Í:Ø�Ê × Ð��
Ñ	È`Ê���ÉÂÆ�ÅGÎ�ÅdË�Ø�Ê�Ì�©¦Ë�Å�Ê�Ç���ÎEÆ�ÐEÉÂÈ:Å	�¦Ö × Ì¦Ð�ØdÅ�ÆÔÉ
�	ÎqÏdË'Ç'ÆÓÇ'Æ�Ñ�ÌxÍ`Ñ	ØdÍ¥Ì¦ÛÞÈPÅ�ÈsÎqÈPËÉ�ØdÍPÎEÈc¸YÐ���Ò���ÐqÆ�Å�Ñ�Æ�Ê�Ö3ØdÅÞÉÂË'Ç���Í:Æ�
 ¥ � ³Â´ Æ
¶CÆ
ÑLÎEÈPÒbÖ × Ë�ØdÐ�Í:Æ�Ê�Ê>Ë�Ø�Ê�¸rÊ\µ�Ê>Î���ÉÂÆ�Ê|Ç'Æ
Ê�Ñ�Ï�Ì��`Å�Æ�Ê|Æ�Î�Ç'Æ
Ê���Ñ�Ï�Æ�Í:ÍPÆ
Ê�Ö1ÍPÆÉÂË�Ç	��Í:ÆÂÑ�ÌxÍ`Ñ	ØdÍ�� × Ë�ØdÐ¥Í:Æ�Ê¥Ñ�Ï�Ì��`ÅdÆ
Ê¥Ñ	Ë�É × ÐEÆ�Å�ÌxÅGÎ���Í`Ì�ÒïË¦È`ÊoÍPÆ
Ê¥È:Å�ÎqÆ�Ð�Ì¦Ñ	ÎEÈ:Ë¦Å�Ê × ÐqÆ�ÉÂÈ:Æ�Ð�Ê)Æ�Î�Ê>Æ
Ñ	Ë�Å�ÇdÊ�©¦Ë�È:ÊEÈPÅ±Ê�Õ]Æ+Ë¦Ø�ÊÅdË¦Ø±Ê.ÊEË¦ÉÂÉÂÆ�ÊºÌ ×d× Í:Èº¿�Ø���Ê��nÇ��	ÎqÆ�ÐqÉÂÈPÅdÆ�Ð1Í:Æ�Ê�©�ÌxÐqÈ:ÌxÎEÈ:Ë¦Å�Ê1Ç'Æ�Ê × Ì¦ÐqÌ¦É���ÎEÐqÆ�Ê3ÇdÆ)Ñ	Æ
Ê.ÉÂË'Ç���ÍPÆ
Ê�Ö�Ç'ØdÆ
Ê1Ì¦Ø'ÚlÉ¸Ë'Ç'Ø�Í:ÌxÎEÈ:Ë¦Å�ÊÈPÅ±Ñ	Ë¦ÉÂÉÂÆ�Å±Ê>ØdÐ�ÌxÛ�ÍPÆ
Ê1Í:ÆoÍPË�ÅdÙlÇ'Æ�Ê+Ç'Æ�Ø'Ú�Ê>Ë�Ø�Ê�¸rÊ\µ�Ê>Î���ÉÂÆ�Ê�Õ
�²Æ�Ê�Ð��
Ê>Ø�ÍsÎ�Ì�ÎqÊ�Ë¦Û'ÎqÆ�Å�Ø�Ê�ÉÂË�Å�ÎqÐEÆ�ÅGÎ�¿GØdÆ|Í:Æ�Ê�ÉÂË'Ç'ØdÍ`Ì�ÎqÈPË�Å�Ê�Ê>ÎEÐqØ�ÑLÎqØdÐ�ÌxÍ:Æ�Ê�ÊEË¦ÅGÎ�ÐqÆ�Ê × Ë�Å�ÊqÌxÛdÍ:Æ�Ê¥Ç�� ØdÅdÆ�ÎEÐ���Ê�Í:Ì¦ÐEÙ�Æ

©�ÌxÐqÈ:ÌxÎEÈ:Ë¦Å�Ç'Æ
Ê × ÌxÐ�ÌxÉ
�	ÎqÐEÆ
Ê�Æ�¶VÆ�Ñ	ÎEÈPÒMÊÂÇ'Æ�ÊnÉÂË�Ç	��Í:Æ�Ê�Õ � Æ
Ê"©�Ì¦ÐEÈ`Ì�ÎqÈPË�Å�Ê�Å�Æ × Æ�ØN©�Æ�ÅGÎ���ÎEÐqÆ�Ñ�Ë¦Å�ÊEÈ`Ç���Ð���Æ
Ê�Ñ	Ë�ÉÂÉ¸Æ�ØdÅdÆ
× Æ�Ð>ÎqØdÐqÛ�Ì�ÎqÈPË�ÅÔÇ�� ØdÅ�É¸Ë'Ç���ÍPÆÂÏdË�ÉÂË¦Ù���ÅdÆ¦ÖCÆ	Î�ÊEË¦ÅGÎ�©���ÐEÈPÎqÌ¦ÛdÍPÆ�ÉÂÆ�ÅGÎ]ÐqÆ�Ê × Ë¦Å�ÊqÌxÛdÍ:Æ�Ê]Ç'Æ
Ê × ÐEË × ÐEÈ��	Î���Ê × Ì¦Ð>ÎqÈ:Ñ�ØdÍPÈ���ÐqÆ�Ê]Ç'ÆÛ�Ì¦ÊqÊEÆ���ÅdÆ�ÐqÙ¦È:Æ]ÇdÆ�Ñ	Æ�Ê�Ñ�Ë¦É × Ë�Ê���Ê�ÕV�gÆ × Ë�ÈPÅGÎ�Í:Æ × ÍPØ�ÊvÈ:É × Ë�Ð>Î�ÌxÅGÎ�ÖdÑ�Ë¦Å�Ñ�Æ�ÐqÅdÆ]ÍPÆ
Ê�ÉÂË�ÇdØdÍ:ÌxÎEÈ:Ë¦Å�ÊvÇ'Æ
Ê���Å�Æ�ÐqÙ¦È:Æ�ÊºË¦ÐqÛdÈPÎqÌa¸Í:Ì¦ÈPÐqÆ�Ê�Ö±ÇdË¦ÅGÎ)Í�� Ì¦É × ÍPÈPÎEØ±Ç'Æ�Æ
ÊbÎoÇ'Æ�Í�� Ë�ÐqÇdÐEÆ�ÇdÆnÙ�ÐqÌ¦Å�Ç'Æ�Ø�Ð+Ç'Æ�Í�� ��Í:Æ�ÑLÎqÐEË�Å�¸@¹TË¦ÍPÎ�Õ � Æ
Ê
©�Ì¦ÐEÈ`Ì�ÎqÈPË�Å�Ê+ÊEË¦ÅGÎ+ÛCÆ�Ì¦Ø�Ñ	Ë�Ø ×#× Í:Ø�ÊÙ¦Ð�ÌxÅ�ÇdÆ�Ê�¿GØdÆ�ÎqË¦Ø'ÎqÆ�Ê1ÍPÆ
Ê3È:ÅGÎEÆ�Ð�Ì¦Ñ	ÎEÈ:Ë¦Å�Ê3Æ�¶VÆ�ÑLÎqÈc©�Æ�Ê�ÕTÏ.ÍPÍ:Æ�Ê�©¦Ë�Å�Î.ÇdË¦Å�Ñ)Ç'Ë¦ÉÂÈ:ÅdÆ�Ð1Í:Ì × Ï�µ'ÊEÈQ¿GØdÆ)Ç'Æ+Û�Ì�ÊEÊEÆ���Å�Æ�ÐqÙ¦È:Æ+Ç'Æ)Ñ�Æ�ÊÑ	Ë�É × Ë�Ê���Ê�Ö�Æ	Î�Æ�Å × ÌxÐEÎEÈ`Ñ	ØdÍ:ÈPÆ�ÐvÈPÅGÎEÐqË'Ç'ØdÈ:ÐEÆoØdÅ�ÆoÒïË¦ÐEÎEÆoÍPË'Ñ�ÌxÍ:È:ÊqÌ�ÎqÈPË�Å�Ç'Æ
Ê���Í:Æ�Ñ	ÎEÐqË¦Å�Ê�;ïË�ØÜÇ'Æ�ÊºÎqÐEË�Ø�ÊY¨	Õ
�²Æ�Ê × ÌxÐ�ÌxÉ
�	ÎqÐEÆ
ÊvÆ�¶VÆ�Ñ	ÎEÈPÒMÊ+Ç'Æ
Ê�ÉÂË'Ç���Í:Æ�Ê���ÎqÌ¦Å�Î+ÎEÐ���Ê�ÊEÆ�Å�ÊEÈ:ÛdÍPÆ
Ê�ÌxØdÚ�ÉÂË'Ç'ØdÍ`Ì�ÎEÈ:Ë¦Å±Ê�ÊbÎqÐEØ±ÑLÎEØ�ÐqÌ¦ÍPÆ
Ê�Ö'È:Í:Ê × Ð���ÊEÆ�ÅGÎEÆ�Å�ÎÇ'Æ�Êh©�ÌxÐqÈ`Ì�ÎEÈ:Ë¦Å±ÊgÊEÆ�Å�ÊEÈPÛ�ÍPÆ�É¸Æ�ÅGÎjÇ'Èc¶���ÐqÆ�ÅGÎEÆ
Ê × Ë¦Ø�Ð8Í:Æ�ÊjÇ'Æ�Ø'Ú�Ñ	Ë�É × ËGÊ��
Ê�Õ�Ï3Å × ÌxÐEÎEÈ`Ñ	ØdÍ:È:Æ�Ð
Ö
Í`Ì�Í:Ë'Ñ�Ì¦ÍPÈ`ÊEÌxÎEÈ:Ë¦Å�ÇdÆ�Ê���Í:Æ�Ñ	ÎEÐqË¦Å�ÊÊ>Ø�ÐnÍ:Æ�Ê¸Ê>ÈPÎEÆ
ÊÂÇ'Æ�Û�Ì�ÊEÊEÆ���ÅdÆ�ÐqÙ¦È:Æ¦ÖjÑ	Ë�Å�Ç'ØdÈPÎ �°Ç'Æ
ÊnÌ¦ÐEÐ�ÌxÅdÙ�Æ�ÉÂÆ�ÅGÎ�Ê�Ç'Èc¶!��ÐEÆ�Å�Î�ÊÂÇ'Æ�Ê"��Í:Æ�Ñ	ÎEÐqË¦Å�ÊnÍPÆ�Í:Ë¦ÅdÙ�Ç'Æ�Ê¸Ñ�Ï�Ì#��ÅdÆ
Ê�Õ

� Ì¦Å�ÊlÍ:Æ#Ñ�Ì�ÊlÇ'Ø�Ñ	Ë¦É × Ë�Ê�� × ØdÐ
Ö.Ñ	Æ�Î>ÎEÆ°ÍPË'Ñ�Ì¦ÍPÈ`ÊqÌ�ÎEÈ:Ë¦Å × Æ�ÐEÉÂÆ�Î�Ç�� Æ�Ú × ÍPÈº¿GØdÆ�Ð�Í:Ì�ÒïË�ÐEÉlÌ�ÎqÈPË�ÅéÇdÆ#Ç'ÈPÉ
��ÐEÆ
ÊlÇ'Æ#Ê × ÈPÅ�Ê�Õ
Æ�Ë�Ø�Ê+Ì�©�Ë¦Å�ÊvÉÂË¦ÅGÎqÐ��"¿GØdÆ�Í$� ÈPÅGÎ���Ù¦Ð�ÌxÍ:ÈPÎ���Ç'Æ
Ê+Ñ�Ï�Ì��`Å�Æ�Ê���ÎqÌxÈPÎ]Ñ�Ë¦Å�Ê>ÎEÈPÎEØ���Æ�Ç'ÆnÇ'ÈPÉ
��ÐEÆ
Ê�Ö × ÌxÐEÒïË¦È`Ê�Æ
Ê × Ì�Ñ%�
Ê × ÌxÐ+ØdÅ°Ê × ÈPÅÍPÈ:ÛdÐqÆ¦Õ���� Ë'Ñ�Ñ	ØdÐqÐEÆ�Å�Ñ	ÆoË�Û'ÎEÆ�ÅGØ�Æ�Ç'Æ�Ñ	Æ
Ê�Ç'Æ�ØdÚ�Æ�Å�ÎqÈsÎ���Ê�ÉlÌ¦Ù¦Å	��ÎEÈº¿�Ø�Æ�Ê�Æ
ÊbÎ�Æ�Å�ÎqÐ��
Ê�ÛCË¦Å#Ì¦Ñ�Ñ	Ë�ÐqÇ�Ì�©¦Æ
Ñ)Í:Æ�Ê&�	ÎEØ±Ç'Æ�Ê�ÇdÆ�Í:Ì
Ê>Ø±ÊEÑ�Æ × ÎqÈPÛdÈ:Í:ÈsÎ��]ÉlÌ¦Ù¦Å	��ÎEÈº¿�Ø�Æ)Æ
¶CÆ
ÑLÎEØ���Æ�Ê�ÊEØdÐ�Ñ	Æ¥Ñ�Ë¦É × ËGÊ���Õ � Ì¦Å�ÊvÍPÆ¥Ñ�Ì¦ÊvÇ'Ø�Ñ	Ë¦É × Ë�Ê��+ÒïË�Ð>ÎqÆ�ÉÂÆ�ÅGÎ�Ç'Ë × ��Ö'ÍPÆ
ÊºÑ�Ï±Ì#��ÅdÆ�ÊÅdÆ × Ð���ÊEÆ�ÅGÎEÆ�Å�Î × Ì�Ê¥Ç'ÆlÇ'È:É���ÐEÆ
Ê¥Ç'ÆlÊ × ÈPÅ�Ê�Õ]Æ�Ë�Ø�Ê�Ì�©�Ë¦Å�Ê)ÉÂË¦ÅGÎEÐ��è¿�Ø�Æ¦Ö<É
��ÉÂÆ × Ë�ØdÐ¥ØdÅ�ÒMÌxÈ:ÛdÍ:Æ|Ç'Ë × ÌxÙ¦Æ¸Æ�ÅÔÎEÐqË¦Ø±Ê�ÖÍPÆ
Ê�Ê × È:Å�Ê�Ê>Ë�Å�Î�Ë¦Ð�Ç'Ë¦Å�Å	��Ê�Ç'ÆÔÉlÌ¦ÅdÈ'��ÐEÆÔÌxÅGÎEÈc¸�ÒïÆ�ÐEÐqË¦ÉlÌ¦Ù¦Å	��ÎEÈº¿�Ø�ÆÜÍPÆ�ÍPË�ÅdÙÁÇdÆ�Ê�Ñ�Ï�Ì#��ÅdÆ�Ê�Õ � Æ�Ñ	ÈoÇ'Èc¶!��ÐEÆ�Ç'Ø-ÉÂË'Ç���ÍPÆÙ���Å	��Ð�ÌxÍ:Æ�ÉÂÆ�ÅGÎ�Ñ	Ë�Å�ÊEÈ:Ç���Ð�� × Ë¦Ø�Ð�Ñ	Æ�Ñ�Ë¦É × Ë�Ê��¦ÖgÇ'Æ�Ñ�Ï�Ì#��ÅdÆ�Ê¥ÒïÆ�ÐqÐEË�ÉÂÌ¦Ù¦Å	��ÎEÈº¿GØdÆ�Ê�Ö<Ñ	Ë¦Ø × Í'��Æ�Ê¥Æ�ÅGÎEÐqÆ|Æ�Í:ÍPÆ
Ê�Ç'Æ|ÉlÌ¦ÅdÈ'��ÐEÆÌxÅGÎEÈc¸JÒïÆ�ÐqÐEË�ÉÂÌ¦Ù¦Å	��ÎEÈº¿GØdÆ¦Õ � Æ	Î|Ë�ÐqÇdÐEÆ�Æ�Ê>Î�Ñ�Æ × Æ�Å�ÇdÌ¦ÅGÎ|Æ�ÅÞÌ¦Ñ�Ñ	Ë�ÐqÇéÌ�©¦Æ
Ñ�Í�� Ë¦Û�ÊEÆ�ÐY©�Ì�ÎEÈ:Ë¦ÅéÆ	Ú × ��ÐqÈPÉÂÆ�Å�Î�ÌxÍ:Æ#Ç�� ØdÅ�Ë¦Ð�Ç'ÐqÆÌxÅGÎEÈc¸JÒïÆ�ÐqÐEË�ÉÂÌ¦Ù¦Å	��ÎEÈº¿GØdÆ��¸Û�Ì�ÊEÊEÆ]ÎEÆ�É × ��Ð�Ì�ÎqØdÐEÆ�Õ
�²Æ�Ê+Ð��
Ê>Ø�ÍsÎ�Ì�ÎqÊ�¿GØdÆ�ÅdË�Ø�Ê+Ì�©�Ë¦Å�Ê�Ë�Û'ÎEÆ�Å�Ø�Ê�ÉÂË¦ÅGÎqÐEÆ�Å�Î × ÌxÐ)Ì¦ÈPÍ:Í:Æ�ØdÐ�Ê
¿GØdÆ�Í:Æ�Ê+ÈPÅGÎqÆ�Ð�Ì¦ÑLÎqÈPË�Å�Ê�Æ
¶CÆ
ÑLÎEÈQ©¦Æ
Ê�Í:Æ�Í:Ë¦ÅdÙ|ÇdÆ�ÊÑ�Ï�Ì#��ÅdÆ
Ê.Ç'Æ × Í:ÌT¿�Ø�Æ	Î>ÎqÆ�Ê æVç è ü Ñ	Ë¦Å�ÅdÆ�Ñ	Î���Æ
Ê × Ì¦Ð1Í:Æ�Ê1Ê>Ë�ÉÂÉ¸Æ�ÎqÊ�ÖGÊEË¦ÅGÎ3ÎqÐ��
Ê.ÊEÆ�Å�ÊEÈ:ÛdÍPÆ
Ê.Ì¦Ø'Ú|Ç'È:Ê>ÎEË�ÐqÊEÈ:Ë¦Å�ÊTÙ(��Ë�É���ÎEÐqÈQ¿GØdÆ
Ê�ÕÏ3Å × ÌxÐEÎEÈ`Ñ	ØdÍ:ÈPÆ�Ð�Ö¶Í$� È:Å�ÎqÆ�Ð�Ì¦Ñ	ÎEÈ:Ë¦Å�Ç�� ��Ñ�Ï�Ì¦ÅdÙ¦Æ × ÐqÆ�ÉÂÈPÆ�ÐqÊ"©¦Ë�È:ÊEÈPÅ±Ê�Ö¶Æ�Ê>Î�ÎEÐ���Ê¸ÊEÆ�Å�ÊEÈPÛ�ÍPÆ�ÌxØ'Úb©�ÌxÐqÈ:ÌxÎEÈ:Ë¦Å�ÊnÇ'Æ�Í�� ÌxÅdÙ�ÍPÆ æVç ìè ì æVç Õ � ÌxÅ�ÊÂÍ:Æ#Ñ�Ì�ÊlÇ'ØÞÑ	Ë�É × ËGÊ���ÒïË¦ÐEÎEÆ�ÉÂÆ�ÅGÎ|Ç'Ë × �¦Ö.Ñ�Æ	ÎEÎEÆÜÈ:Å�ÎqÆ�Ð�Ì¦Ñ	ÎEÈ:Ë¦Å¨Ç'Æ
©�È:Æ�ÅGÎ|É
��ÉÂÆ#ÌxÅGÎEÈc¸JÒïÆ�ÐqÐEË�ÉÂÌ¦Ù¦Å	��ÎEÈº¿GØdÆ× Ë�ØdÐÂÇ'Æ�ÊÂÌxÅ�Ù¦Í:Æ�Ê¸Ê>Ø × ��ÐqÈ:Æ�ØdÐ�Ê"�P(*)�+�Õ � Æ�Ð��
Ê>ØdÍPÎqÌxÎnÆ
ÊbÎÂÆ�ÅéÛ±Ë�ÅÁÌ�Ñ�Ñ	Ë�ÐqÇëÌ�©�Æ�Ñ�Í$� Ë¦Û�ÊEÆ�ÐY©�Ì�ÎqÈPË�Å�Ç'Æ�Ñ�Ë¦Ø × Í:Ì¦Ù¦Æ�Ê¸ÌxÅGÎqÈ�¸ÒïÆ�ÐqÐEË�ÉlÌxÙ¦Å��	ÎEÈº¿GØdÆ�Ê]ÇdÌ¦Å�ÊoÍPÆlÑ�Ë¦É × ËGÊ�� æVç�,.- ècü ¿�Ø�È × Ð���ÊEÆ�ÅGÎEÆÂÇ'Æ�Ê�ÌxÅdÙ�ÍPÆ
Ê æ<ç ì è ì æVç Ç'Æ^(�'(+xÕ]Æ�Ë¦Ø±Ê¥Ì�©¦Ë¦Å±Ê]Ì¦Ø�ÊqÊ>ÈÉÂË¦ÅGÎEÐ��Z¿�Ø�Æ]Í:Æ�Ê�Ë¦ÐqÛdÈsÎ�ÌxÍ:Æ�ÊxI�ÇdÆ�Ê�Ë^Ú�µ�Ù���ÅdÆ�Ê × Ë¦ØN©�ÌxÈ:Æ�ÅGÎ�È:Å�ÎqÆ�ÐY©¦Æ�ÅdÈPÐ�Ç�ÌxÅ�ÊvÍ�� È:ÅGÎEÆ�ÐqÌ�ÑLÎEÈ:Ë¦Å�Æ�¶VÆ�Ñ	ÎEÈQ©¦Æ�Ç�� ��Ñ�Ï±ÌxÅdÙ�Æ¦Õ � Ì¦Å�ÊÍPÆ�Ñ�Ì¦ÊvË(/�Í:Æ�Ê�ÇdÈ:Ê>ÎqÌ¦Å�Ñ	Æ
Ê æVç ì è ÊEË¦ÅGÎvÒMÌxÈ:ÛdÍ:Æ�Ê�ÖdÍ�� Æ
¶CÆ�Î+Ç'Æ�Ñ	Æ
Ê�Ë¦ÐqÛdÈPÎqÌxÍ:Æ�Ê × Æ�Ø'Î��	ÎEÐqÆ¥Ê>Ø@¿lÊqÌxÅGÎ × Ë¦ØdÐ�È:ÅV©¦Æ�ÐqÊEÆ�ÐvÍ:Æ�Ê>È:Ù¦ÅdÆÇ'Æ�Í�� È:ÅGÎ���Ù�ÐqÌ¦ÍPÆ�Ç�� ��Ñ�Ï±ÌxÅdÙ�Æ¦Ö�Æ	Î1Í:ÌoÐqÆ�Å�ÇdÐEÆ�ÌxÅGÎqÈ�¸JÒïÆ�ÐqÐEË�ÉlÌxÙ¦Å��	ÎEÈº¿GØdÆvÌxÍ:Ë¦Ð�ÊÅ¿�Ø�Æ�ÍPÆ
Ê3ÌxÅdÙ�ÍPÆ
Ê æVç ì è ì æ<ç Ê>Ë�ÅGÎTÎEÐ���Ê × ÐqË'Ñ�ÏdÆ�ÊÇ'Æi( ï +
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� µ(µ Ð6� º^l	XVg	Åhg�
cLVM�´(Lti�Z�]y¹pg��
g	²qa�\'\�LRX�Þz¬|��M�Oklf_�i6a�Syd ¸ g S Z	Q(X�sUg S \'\�s�g�º^l	LRSrg Ðf4 Ñ d �WÐ	= }2µ Ñ 4�+ · g
� µ(µ =�� è�g � g�¹&b�_	_	\�L�d � g���J�l	\�LRXVdUi�Z�] S g.èfb'S
Q(Z.d � g.èfQ(\'bo]�è*Yki�Y�L º^l	LNSrg�È!Ècd ¶ Ð	= }�µ Ñ�Ñ + · ­�ß�g�¬|LRX�s�LNXNd � g�Å.LVM�M�Þº^Q(S�S
Q(Z�²qL%YVg�½f¥!».d ÐWÐ }2µ ÑWÑ µ · ­�ßpgP¬|LNX�s(LRXVd S g[²qLNL%YkM�S i	d[i�Z�]�è�gP¾�i6Z�èfS i�i6\�LRZcd � g[Å.LNM�M�Þ2º^Q(S�S
Q(Z²qLRYNg.½	Ã!À�d�µ(µ Ñ }2µ Ñ�Ñ µ · g
� µ(µ ¶ � �
g	¹vLNM�Y�LRX�S i6Z	Zri6ZU].ßpg�¹&Q(T	TUL(d ¸ g S Z	Q�X�s�g S \'\�s�gUº^l	LNSrg Ð�5f4 d =W= Ñ }�µ Ñ 5 Ñ(· g

µ Ò��
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� µ�µ 56� ßpg�¹&Q(T	TULpi�Z�]y¹pgBß�b�LNOk´�H ¸ g S Z	Q�X�s�g S \�\�s�LRSrg!º^l�LRSrg Ð*4 Ñ }�µ Ñ 4�+ · µ ¶ 4 g
� µ�µ 4#� �
g�çwS i6b�de²�gP��Q�b�´�L�d�¹pg%
ei�´�LNb$d�¹pg[è�i`�|i�dc®"g[è�l	b'Q(S
b$dP�
geßvQ�üNi`��iqi6ZU]�²�g��tb�Z	Q*M�l	b'Y�i�d � ge��l*æ�MNg�M�Q�O6g

� i6TUi6Zq¥.½!d�µ Ò µ Ñ }2µ Ñ�Ñ � ·
� µ�µ Ò6� ßpg�¬|LRX�s�LRX�i�Z�]{Å�g Þzî&gB
eLRX�s�LNZ	b�a�MRd � g S \�\�Q�æfMvº^Q(S
T.gUÆ�ïU§ed �	+WÐ }2µ ÑWÑ = · g
� µ�µ Ñ � �Pg!�
g	®�i#¾fb�LNMNd � g�èfQ(\'bo]qè*Y�i6Y�L`º^l	LNSyg!»!À.d Ð�5 ¶ }�µ ÑWÑ µ · g
� µ �	+6� é�J�\�\'LNZ	´f\'L(d S gB�Bb�Y�Y�S i6Z	Zcd�i6Z�]r¹`g�ß&Q��|Q6Y�Z*æ(d�²qQ�Z�i6Y�M�l.gUº^l	LNSyg!»UÈcd�µ Ð ¶ � }2µ Ñ 5*4 · g
� µ � µ �t� g ��i6X�T	b'ZUM�´fb�df¹`g è	Okl��|LRXVd���g çjg ²qLNb �2LNXNd	�
gäº^Q�ZU]�LRXVd�î&g �vQ(T	Z	b�Zyi�Z�]�º�g ß�Q*M�M�LR\�df�hlfæ�M�boORi�º �(4`= d	»U»�}�µ ÑWÑ 4 · g
� µ �W��� 
tg!èfb'LNs�X�b�M�YNd@ßpgUè�g@ß�Q�Y�l.d!º�g � g@ß&i`��Zri6ZU] � g � g@ß�b�Y�Y�LNXNd!º^l�LRSrg�²�i6Y�LRXVgUÆ.d.µ Ñ � }�µ ÑWÑ + · g
� µ �	Ð6� ²mgc²�OVº|i�X�X�Q�Zcd!²�g S g�èfa	_	Xki6S i6Z�b�i�Z.d � gäº�geº|i6\oi6_	X�LNM�L
i6Z�]Pß�g Åhg.¹vi�X�\�Q���d�²�i�Y�LRXVgcß�LNMNg.¬|a	\�\$geÆUÂ.d[µ Ð ¶(¶}�µ Ñ ÒWÒ · g
� µ ��=��p¸ g�¹&b�X�Q(b.i6Z�]y² 
ei�´�i6Z	QUdfß�i�Y�a	X�L`Â�Ã!Ã�d = µ�}�µ ÑWÑ*¶�· g
� µ � ¶ � ¹`g�¬|L%Y�l	L�H S Z�Zy��l*æ�M�b'´ � ¶ � d�Âcd.µ Ð�Ð }�µ Ñ � Ñ(· g
� µ �656� ¹`g S gU¬|L%Y�l	L�d ¸ g	�hlfæ�MRgUÃ.½Ud �W+ ¶ }2µ Ñ Ð µ ·
� µ �(4#� ßpg�¬ugU�uX�br¿
Y�l�MNd��hlfæ�MRg�ß�LR¾�g�½�ÂUÂcd S 465WÒ }2µ Ñ 5	= · g
� µ �	Ò6�t� g!º�g	¬|Q�Z�Z	LRX&i�Z�]{²mg	î&g�Á�boM�l	LNXNd��hlfæfMNg@ß�LN¾!gc½fÂ�À�d S 5	=�+ }�µ Ñ 5W= · g
� µ � Ñ � ²mgB
ei�´�i6l�i(M�l	b.i�Z�]y²�g�³�i6S i(]	i	d � g��hlfæ�MRg�èfQ�O�g � T�Z.g!À�§cd �WÒW+WÒ }2µ Ñ Ò ¶(· g
� µ ÐW+6� è�g	îhs�s(LRX�YNd�çjg S;P LNOk´�d	i6Z�]r²�g@
�i6´�i�l�i�M�l	b�d��hlfæfMNg@ß�LN¾!gUÅ.L%Y�YNg!ÃUÂcd ÐWÐ�� }2µ ÑWÑ = · g
� µ Ð µ � S g	�tLRX�LRZ.d�Å�g �Pg	Å.L(d���g ²mg	Å.a	´(L�d�¬ug � g�è*Y�LNX�Z�\'b�LR_.dV�Äg ®`gB��a.df³�g � g ¾ LNS`a	Xki	d	è�g@
�i��2b�S i	d�i6ZU]yè�g ¾ Okl	bo]	i	d��l*æ�MNgBß�LN¾!g	¤¿§�Ècd�µ � Ñ �65 }2µ Ñ�Ñ Ð · g
� µ Ð���� ß`g�²qQ�Y�Q�æ(i�S i	d�¹pg	î�b�M�i6´fb�d	i6Z�]rè�g ¾ Okl	b�]�i
�hlfæfMNg@ß�LN¾!gUÅ.L%Y�YNg!ÃU¥cd Ð�� µ � }�µ Ñ�Ñ 5 ·
� µ ÐWÐ6� ßpgfßvLRa�]	LRX�YNd�è�g ÞzÅ�g*®�X�LNOkl�M�\'LNXNd � gf²Q	6\�LR´�d*¹`g@ß�Q(M�Z	LNXNdf²�g��tb'LN\r�|LRb�Z.d ¸ g�¹&a.d�²�g	�tZfa	T	W�LRXVd*²�g	è�g	�uQ(\�]�LNZ.d

� g.Á�b'Z�´!d�ß`g.ß&��Ok´(LRXVd�²mg�²�LRX�ü�d.è�gcè�Oklfa	T	T�\'LNXNd�ßpg.²�Q6Y�Q�æ*i6S i	d!¹pg�îhboM�i6´fb$d.è�g ¾ Okl	bo]	i	d�²�g�®�Q�S
´�L
i6Z�]��gU��i6b�Z�]�\�d��hlfæfMNgBß�LN¾�g	¤¦¥!Æ.d�µ +f4 ¶ � } �W+W+W+ · g
� µ Ð	=�� 
tg.²�b'üNQ�´�i`�|i�d S gcÁ	a	�2b'S
Q�X�b�d.¹pg.ßvi�S i�Y�i�S
Lyd.�
g S ´�LRæ*i6S iyi6Z�]�ßpgc��Q(M�a	s�b�d!�hlfæfMNgcß�LN¾!g.¤ §�»cd 4 µ Ñ Ð}�µ Ñ�Ñ = · g
� µ Ð ¶ � ¹`g S Xki6b�d S g���´#i(]	i	df³�gUè�i�´*a�X�i�b�i�Z � g Þ�çjgf³�i�S
i�´fb$dUè�Q�\�b�]rè*Y�i6Y�L�çwQ(Z	b�ONMt½f¥cd = ¶ }�µ ÑWÑ Ò · g
� µ Ð�56� �
g!èfX�LNLN]�lUi6X�i6Z�]{�Pg!�ti�Z	s�a	\�æqd	çwZ	Q(X�sUg�º^l	LRSrg!Æ!Ã�d �W�65 µ"}�µ Ñ Ò�Ò · g
� µ Ð*4#� �
gB��´fa�]	i�dfè�gfßvQ�s(a�Okl	b�d*�
g���Q�Z	boM�l�b$df¹pg�®�LRs�aUOkl	b$d�i�Z�]��
ge
ei�´�LV]	i	d � gf²�i�s�Z.gf²�i6s(Z.g�²�i�Y�LRXVgU½�ïU§	¼V½fï�Ã�dÒ µ 4 }2µ ÑWÑ �SR · g
� µ ÐWÒ6� Á|g�è�i�T	b
��i	d � g%ß&Qf]	XKT�s�a	LNü%Þ�º|i6X�¾�i���i6\�de²mg � ghè�i6ZUOkl	b�MNd�ß�g[çw_�	U�	LRü(d S gh¬|LR\'Y�X�	6Z.dPi6Z�]�®"gh¬^LN\�Y�X
	�Z.d[èfQ�\�b�]èfY�i�Y�L"º^Q�S
S`a�Z.gUÃ	§ed 4(4 Ñ }2µ Ñ�Ñ + · g
� µ Ð Ñ � ³�g�²qb'üNa	Z	QUdV
tge
eQ�lfæ(i�S i	d*è�gf²xi6LR´�i`��i	dW
tgB�uM�i�W�a	Z�L�dfßpg�²qQ6Y�Q�æ(i�S
i�d(¹`g*î�b�M�i6´fb�d*i�Z�]{è�g ¾ Okl	b�]�i	d*�hlfæfMNgß&LR¾�g�¤ À!Ã�d ¶ Ð��65 }2µ ÑWÑ Ò · g
� µ =�+6� ³�g�²qb�üRa	Z�Q�dB
tg@
eQ�lfæ(i�S i	d�i6Z�]qè�g	²xi6LR´�i`��i	df�hlfæ�MRg�ß�LR¾�g	¤¦¥!ï.d 5��	ÐW+ }2µ ÑWÑ�Ñ(· g
� µ = µ � º�gP]�Lr�uX�i(i�W2d�çjg�]�L{�Pg%ßpg�²qQ(X�LNb'Xki	d.W2g�çw\�\oi�MNd%�"g�çws�\�LNM�b�i(Mpi6Z�] S gPÅci6_Ui6X�Y�i	de�hlfæ�MRg%ß�LR¾�gP¤C¥!¥cd^µ =W=W=�Ò} �	+�+�� · g
� µ =���� îvg	²�g�Åhg�º^lfa	Z	s�d	��g � gf²xO%çwZ*Y2æfX�L(d*®"g�²�OR�
gf�[i6a	\�d	��g�¬|i�\�i�´fX�boM�l�Z�i6Z.d*i6Z�]{²�geß�g�Å.LNLNMNµ�d*�hlfæfMNgeß�LR¾�g�¤¥!Ècd�µ =W=�= µ + } �W+W+�Ð · g
� µ =�Ð6� S gWß�g��uQ��	b$d	
tg ¸ l	Q�a.d ¾ g(è�OklV�|i�X�ü(d)ßpg6�
g6�tX�LNS�LNXNd#i6ZU]"�
g�èfæ*i�M�M�LNZ.d#�hlfæ�MRg	ß�LN¾�g6Å.L%Y�YNg(Ã!Ã�d�µ +*4 Ñ }2µ ÑWÑ 5 · g
� µ =W=��t� g��Äg�¬|X�i#æ(dVÅ�g�é`g�çwZ*Y�LNX�Xki6Z*Y�L(dNçjg6è�g � i�ORQ�_�MNd#i6Z�] � g�º�g6¬|Q�Z	Z�LRXVdVb�Z
¨TòW�WV�íJïUV�ï�è�ô5í?V���ê�ìc¢B��ô5íxìTó6ãRõBó�ðeí�ï`éjdLV]�b'Y�LN]y_fæ � g�è�g�²�b'\�\'LNXp}��h\�LRZfa	Srd!ß&L�� ³hQ�X�´�d�µ Ñ Ò�Ð · d*é[Q(\$g Ð d�T.g Ð ¶ Ð g
� µ = ¶ � ²mg�¹vi(M�L(d�çjgB
cLNX�i(M�i�´fb$d�i6ZU]{�
g ¾ Okl	b'Z�Q�´fa	Xki	d��hlfæ�MRg@ß&LR¾�g�Å.LRY�YVg!Ã�ïcd Ð�5 ¶ µ
}2µ ÑWÑ Ð · g
� µ =(56� �"gUÁ	a��2b'Y�i�d � g S ´fb'S
b'Y�M�a.d�²�g�ßvb�M�l	b�d�i6ZU]y�
g	��i�´fa	X�i�b$df�hlfæ�MNg@ß�LR¾�g�ÅcL%Y�YVg!Ã�§cd�µ 5*4�4 }2µ ÑWÑ*¶�· g
� µ =f4#�t� g��Pg��PQ�a	s(L%YVd�Åhg!�PgJß�LNs�Z�i�a	\'YNdU²mg S b'Z.d�¬ugU¹vLRZ	Z	b�Q�Zcd � gU�Pg�ß�LRZ�i�X�].d	�PgUé[LNb'\�\'LRYNd���g!®�l�i�\'LNZ	Z	L�d�i6ZU] S gß&LR¾�Q�ORQ�\�LR¾�M�Okl�b$df�hlfæ�MRg�ß�LR¾�g	Å.LRY�YVg!ÃUÆ.d =�+�Ð*4 }2µ ÑWÑ = · g

µ ÒWÐ
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� µ =�Ò6� �"g!��i6S
b'S"a	Xki	d�²�gJ
cLNX�i�a�Okl	b�d�²�g�
ei�Z�i6´�i�dJ�"gUÁ�a��2b�Yki	d�i6Z�] � g S ´fb'S
b'Y�M�a.d � g���l*æ�MNg�è�QfO�g � T	Z.g�¥UÂcd �	=(5*4}�µ ÑWÑ = · g
� µ = Ñ �t� g@ß�b�LRXki�i�Z�] S g�®�Q�_�X�æ(d��hlfæfMNg@ß�LN¾!gU¤¿À.½!d.µ 5�+ Ñ Ò }2µ ÑWÑ(¶(· g
� µ ¶ +6� ��g!º|i(M2Y�b'\�\oi	d�è�g!º^lUi6´fX�i#¾�i�X�Y2æ(d(i6ZU]{é"g � g�îhS
LRX�æ�d	�hlfæ�MNg@ß�LR¾�g�ÅcL%Y�YVg 4 ¶ d�µ Ò��	Ð }�µ Ñ�Ñ(¶�· g
� µ ¶ µ � î&gU®�i�s�Q6Y�Y�QUd@ß�LRT.g��hX�Q(s�g��hlfæ�MNg�¥!Æ.d�µ ¶ � ¶ }2µ Ñ�ÑWÑ*· g
� µ ¶ ��� è�g!�uQ�T�i�\�i�Z.d@
tg ²mg@ß�b�ORL�d�i�Z�]y²�gUèfb�s�X�b�M�YNd���l*æ�MNgBß�LN¾!g	¤¿§�»cd Ò Ñ + µ�}�µ Ñ�Ñ = · g
� µ ¶ Ð6� î&gU®�i�s�Q6Y�Y�Q i6ZU] S g�²qQ�X�LRQUdf�hlfæfMNgBß�LN¾�g�¤¿ÂUÈcd ¶ +�Ò*4 }2µ Ñ ÒWÒ · g
� µ ¶ =�� î&gU®�i�s�Q6Y�Y�QUd � g@ß�b�LRXki
i6Z�]y®"g � g è�ONi6\oi6T	b�Z	QUd*��l*æ�MNg@ß�LR¾�g�¤¿§�À.d ¶ 4`=�= }�µ Ñ�Ñ � · g
� µ ¶�¶ � 
tg�¬�i�X�Z	LVMRdfî&gU®�i�s�Q6Y�Y�QUd � g@ß�b�LRXki
i6Z�]{î&g�èV�|i�Z�M�Q�Z.df�hlfæ�MRg�ß�LR¾�g	¤¿§�Ã�d Ð µ Ñ 5 }2µ ÑWÑ Ð · g
� µ ¶ 56� è�g�ß�g@�Bl	b'Y�L(dBß�g�²�gUß&Q(i(Ok´�dfi�Z�]y®`g � g�è�ONi6\oi6T	b�Z	QUd��hlfæfMNg@ß�LN¾!gUÅ.L%Y�YNg!ÃUÂcd ÒWÒ�5 }2µ ÑWÑ = · g
� µ ¶ 4#� ®"g	�PQ�b�\'_�\�i�Z�O6d	¹`gB
eM�a	Z	LRY�M�a	s�acd�i6Z�].
tg ²�gBß�boO%L(d	�hlfæ�MRg@ß�LN¾�g�¤¦À�ïcd 5 ¶ µ�µ�}2µ Ñ�Ñ = · g
� µ ¶ Ò6� ¬ug�Á�X�boM�Okl�S`a�Y�l.d	¬ug S S
S
Q�Z.d�i�Z�]r²�gB
eX�Q�æ(LRXVd(��l*æ�MNg@ß�LR¾�g�¤ À�§ed@ß Ð*4 µ = }2µ Ñ�Ñ 5 · g
� µ ¶	Ñ � º�g S g�¹vi#æV��i6Xk]�i6ZU]y®"g	�PQ�b�\�_	\�i�Z�O6d���l*æ�MNgBß�LN¾!g	¤ ÀUÂcd�µ�µ 4	� µ�}�µ ÑWÑ 5 · g
� µ 5W+6� º�gU�ti�üRüVi	d	��g ¬ug�²xi6X�Y�b�Z�MRd � g@ß�b�LRXki	d	i�Z�]yî&g�®ui6s�Q�Y�Y�Q�d��hlfæ�MRg@ß&LR¾�g�¤¦À�»cd 4	+ Ñ }2µ Ñ�ÑWÑ*· g
� µ 5 µ � º�g S gc¹vi#æV��i6Xk]�d�®`gc��Q(b'\�_	\oi6Z�O�dcß�gc²�geß&Q(i(Ok´�d.®`g � geè�ONi6\oi6T	b�Z	Qri6Z�]P�Ägc¹�i6Z	´(L�d��hlfæ�MNgªß�LR¾�gcÅcL%Y�Y�LRXkMÃ!À�d Ñ �65 }2µ ÑWÑ(¶(· g
� µ 5���� �
g�ç2M�l�b�]	i�dc³�g��tb'Y�i�Q�´�i	dc³"g�
eQ�´fa	Z�i�s(i	d�è�g[²�i�YkM�a	S
Q�Y�Q�d��
g S M�i#æ*i6S i	de²�g S üRa�S
i�d ¸ g�¹vb'X�Q�b�i6Z�]�²�g
�i6´�i6Z�Q�d��hlfæ�MRg@ß&LR¾�g�¤¦À�Âcd �WÒ��(4 }2µ ÑWÑ 5 · g
� µ 5WÐ6� ²�g S üRa�S
i�d ¸ g	¹vb'X�Q�b�d	²�gB
�i6´�i6Z�Q�d��
g	ç2M�l	b�]�i�i�Z�]�³"g��tb'Y�i�Q�´�i	d��hlfæ�MNg@ß�LR¾�g�ÅcL%Y�YVg!ÃUÂ.d ÐW=(5WÐ }2µ ÑWÑ = · g
� µ 5	=�� ²�g�
cX�Q�æ�LNXNdf¹pgB
�M�a	Z	L%YkM�a�s�ari6Z�]r®"g@�B�	X�Y�ü�d��hlfæfMNg@ß�LN¾!gU¤ À�ïcd�µ Ð ¶ µ ¶ }2µ ÑWÑ = · g
� µ 5 ¶ � ®"g!º�g � Q�l	ZUM2Y�Q�Z.d��hlfæ�MNg@ß�LR¾�g�¤¦À�§cd.µ ÐW+�+ Ñ }�µ Ñ�Ñ 5 ·
� µ 5�56�p¸ gU¹&b�X�Q(b$d � g�èfQ�\�bo]yè*Yki�Y�L"º^l	LRSrg.½	Æ�Âcd �W�WÐ }�µ Ñ�Ñ 5 · g
� µ 5*4#� �
g	��i6Y�Q�d�îvgB
ei�´�i#æ(i6S i6Þz²qa�X�Q(S
i(Okl	b�d(�
g	��Q(M�a�]	i�i6Z�]�³"g ¾ Okl	bo]	i	d S O%Y�i�º^X�æfM�YNg � §U§ed�µ Ò�Ò µ
}2µ Ñ ÒWÒ · g
� µ 5WÒ6� 
tg�èfb�LRs(X�boM�YNdfÅhg	Á|g�è�Okl	Z	LNLRS
LRæ(LRXVdfè�g S g	èfa	Z�M�l	b�Z	L�d � gfé`ge��i�M�üNORüNi6´ i�Z�]7ßpg�è�g@ß�Q6Y�l.d	²�i�Y�LRXVgeß�LNMNg�¬^a�\'\�gÆUÂ.d�µ =�� Ñ }�µ Ñ Ò�Ò · g
� µ 5 Ñ � ³�ge�uQ6Y�Q�l.d.çjg�³�i�S i6s�aUOkl	b$d�³�gª
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tg.ß�i6s(i6Y�ii�Z�] � g S ´*b�S
b�YkM�acd	�hlfæ�MRgBß&LR¾�g	¤¦¥UÈcd �W�	= µ +WÒ } �	+�+WÐ ·
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�&M�´fb�d��ÄgfÁ|g(��LVOk´�d � XNg�d(i�Z�]�
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� µ 4 µ � 
tg�ßvi�s(i�Yki	d�²mg ¾ LRl�i�X�i�d � g!�uQ6Y�Q�d � g S ´fb�S�b'Y�M�a.d�ßpg�²qQ6Y�Q�æ(i�S
i�d�¹pg!îhboM�i�´fb$d�è�g ¾ Okl	bo]	i	d!¹pg�
ei�´�i6l�i(M�l	b�d
tg�ß�i6´�i6Z�b�M�l	b�d	i6Z�]yßpg�²���X�b$d��hlfæ�MNgBß�LR¾�g	ÅcL%Y�YVgUÈc½Ud.µ + Ñ + }2µ ÑWÑ Ò · g
� µ 4	��� ²�gU��i�Y�QUd��
gUèfl	b�Q6Yki�i�Z�]�³ �vQ(b'´(L�df�hlfæ�M�boORi�º ÆUÀUÈ.d �WÒ	= }2µ ÑWÑ 5 · g
� µ 4�Ð6� ³�g�²qb�üRa	Z	QUdB
tg@
eQ�lfæ(i�S
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� µ Ò���� ¾ g S S
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