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 s������kr��dfml�� � �� � � s������ s  j!��h�s#"%$'& � j(" s��)&
�+*),��zy.-��|y /By|�10zw), / �2*
-�y30 / ��w
4�y
5151515)515151515)576851515)515151515
6859515159515)595768595151595)5:��}��w�� /<;=0�y?>2@
- / ��w�v2A�y /CB �ED1F
:��}��w�� /<;=0�y?>2@
- / �k�8, �zy3> /HGi�ED1F
Ik�=0�w�� /<J�y30K4L@
- / ��w�v2A�y /CB �MB7F
Ik�=0�w�� /<J�y30K4L@
- / �k�8, �zy3> /ND �EO1F
:��}��w�� /<;=0�y?>2@
- / ��y���y /<P$��G=F

Q �}j!�����#RS&

• TVUXW�Y�Z=W+[
Z�\^]_[�`<Z=abUXc2d.egfEhiUkj=Z�alUmc2donpeq[
fEhk[.Z3rs[.W=fEUXtuW=d?tEeq[Xnv\wr3x
• y�Z=d?z<[
{babU|c�fEhwr%z}d1W1r9~2�7[
\^]Ea�`%[.W=fEUXt�hXz}d1W)r9~2�
donp[
Z3rCnS]^UXW=Z3r)z nuabUXf_t_hXY
z}d.�iU�c2d.hXd?tEeq[
��Z=abUihXz�abUXZ�ald?Z3r}n�a�Z=Z3r)\���x

• y�Z=d?z<[
{babU�c�fEhwr<n�tEeq[in�a�[.Z=a�Y<`<Z=abUmz�d.�XZ+[�n�tEeq[in�ab��W)d3tEeq[inV\Mrsj2Uih�egdonp[
f_Y�x
• y�Z=d?z<[
{babU�c=fEhwr|Y=tgY3np[
Z�abY�`�Y=tgY3np[�]_�
\�a�Z1��d3f_z�[
\^]^��d�egdknp[.f_[.\��|z}d?�XZ�[�Y=tgY1�
Z��.��W=d?tEeq[XnV\w�?�

� [
{bUi�XZ=d?�g\iaL��Y=Z��.\Mro]EZ=U?�
dostawca −→ adres

dostawca, towar −→ cena� {bY�\wh?� {dostawca, towar}
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 s������kr��dfml�� �  � � � s�������s Q ��s!$ j " f l^$'& � l �+R &

u�������0�y}� / 4cy�xK- uK,.>2* /���u70���y /Xy��)0zw),
5151515)515151515
685151515)515151515)5159576859515)5951515�6851595)515951515I
	�B
F8B /|;L*
-�y�t),.> u /<:��}��w�� /|;)0zy?>2@
-
I
	�B
F1D /|;L*
-�y�t1*.-8,
> u /<:��}��w�� /|;)0zy?>2@
-
I
	�B
FKG /<Icy�t�uo4 u�y?> /�Ik�=0�w�� /|JzyK0K4L@
-
I
	�B
F?P /<Icy�t�uo4L*.-8,
> u /�Ik�=0�w�� /|JzyK0K4L@
-
I
	�B
F�� /<Icy�'*�� /<:��}��w�� /|;)0zy?>2@
-

Q �}j!�����#RS&

• TVUXW�Y�Z=W+[
Z�\^]_[�`<Z=abUXc2d.egfEhiUkj=Z�alUmc2donpeq[
fEhk[.Z3rs[.W=fEUXtp~2fEz r3x
• y�Z=d?z<[
{babU|c�fEhwr%z}d1W1r9~2�7[
\^]Ea�`%[.W=fEUXt�hXz}d1W)r9~2�
donp[
Z3rCnS]^UXW=Z3r)z nuabUXf_t_hXY
z}d.�iU�c2d.hXd?tEeq[
��Z=abUihXz�abUXZ�ald?Z3r}n�a�Z=Z3r)\���x

• y�Z=d?z<[
{babU�c�fEhwr<n�tEeq[in�a�[.Z=a�Y<`<Z=abUmz�d.�XZ+[�n�tEeq[in�ab��~+f_z rHjLUih�c�fg[
\wdon�Z=a���[=x
• y�Z=d?z<[
{babU�c=fEhwr|Y=tgY3np[
Z�abY�`�Y=tgY3np[�]_�
\�n�t_hwr)tEe �9ab\��<c�fg[
\wdon�Z=a����on Y�tgY3np[
z r
~+f_z}�?�

� [
{bUi�XZ=d?�g\iaL��Y=Z��.\Mro]EZ=U?�
id � prac −→ nazwisko

id � prac −→ firma

firma −→ adres

� {bY�\wh?� {id � prac}
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�������	��
���������������
R(A1, A2, . . . , An)����! ���#"!�$�%��&('*)+�,&.-%��/102�43657��89':�;3,��<>=*5?'  0%�����$�

X, Y ⊆ {A1, A2, . . . , An}.@�"�)A0%����3B�  '*8C��D!0E=GF�HJI�KL0NMO��PQ3,0E'SR
X

/1P  0T'O�  'UI�KL0NMO��P+3,0V���
Y WOX

X −→ Y/1)+� � P � )APY8ZM*= /1)+� � P[< \ � P � 8]' � =*/^=*8_02��3 5`�,8]':��3,�
T

= "!�$�%�,&a':�����
R(A1, A2, . . . , An)

< � 8]' � =Y/J=Y8b0VPO����Mc57=Y)+�$M
t1, t2 ∈ T

3B��DG�,8b�
πX(t1) = πX(t2))d=e)f'GM�DG�
πY (t1) = πY (t2)

� [
{bUi�XZ=d?�g����Y�Z��.\Mro]EZ+[ cLd?z�ab�XW)hir�hXj=abd?fg[
z�a'[�e f^r)j�Y1e �on X d3fg[7h Y d?hXZ+[
\whk[=x1�XU
�7[7�XW=UXz Y�hXUXtEeq[invdonua?np[
f^egd?�g\XaK[7e f�r)j�Y)e �on X d1W�c2donua [
W+[ W=d?�Vg [
W�Z=abU#]^UkW)UXZmhXUXtEeq[in
np[
f^egd?�g\ia�[�e f^r)j�Y1e �on Y �� [
{bUi�XZ=d?�g��egf^r9n�a�[
{�Z�[=�

X −→ Yh W)r Y ⊆ X �� [
{bUi�XZ=d?�g��c=fEd?tEeq[ji�c�f_[Xnp[}tEe fEd?Z+[�]^UXtEe c2d
]^UXW)r)Z=\ihwr)z [7e f�r)j�Y)e_Ukzek��
X −→ Ai

� [
{bUi�XZ=d?�g��egfg[.Z)hwr9e�r9nuZ+[li�c=fEhiUX\��=d1W=Z�a�[�kq�
X −→ Y

Y −→ Zh W)rHZ�alUmhk[.\��=d1W=hXa Y −→ X ��© �������-�.�������-�����
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� jZr�����s�� r�s	��q�
���$ r�����f l

TVd.hwnp[7�kz�r<fEUX{ [
\^]^� R d3c=a�tgY�]_�.\X� fEd.hX�Vg [
Wsho[o]^�X��Y=\ihiUX{bZ�a'd�tg\��=UXz�[.\ialU?�
R(D, H, S, G, P, C)

h W=hXalU3�
• � `|W=hXabU��x
• � ` h d1W=hXa�Z�[=x
• ��`|t [
{�[=x
• ��` h f_Y�c�[ tEe Y�W)UXZ�\���[=x
• � `|c�fEdonV[.W)ho�
\MrHhk[�]^�X\ia�[=x
• � `|c�fEhiUXW�z�ald.e����9Y�fEti�
� c2donpr1�kt_hwr)z tg\��=UXz�[
\XalU�abtEe Z�alUE]_��hk[.{lUi�kZ)d3�g\ia2��Y�Z=�?\Mro]EZ=U?x�Z=c��b�

D, H, S −→ G, P, C

D, H, G −→ S, P, C

D, H, P −→ S, G, C
� �
d3Z=�9fEUwe Z3r)z tEr)tEe_Ukz�alU�z}d h ��egUi�mabtEe Z�alUX��abZ�Z)Umhk[.{lUi�kZ)d3�g\ia x9Z�c��

D, H, C −→ S, G, P

P −→ C.
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• ho[
{lUX�XZ)d3�g\ia2��Y�Z��.\Mro]EZ=U�t ��n#g [.tgZ)d3�g\ia���� 
�� ��� �	��
�[�����2
���� [ Z�alUmfEUX{�[.\^]EaK]_[.�
d
e [.�9alUE]#i�W�[.Z3r)\��Tk�x

• ho[
{lUX�XZ)d3�g\iav��Y�Z��.\Mro]EZ=U z}d h ��j3r)� d?j�alUk�3e r9nuZ=U i n r)Z=a��7[
� h�n#g [.tgZ)d3�g\ia tEr)t^�
e_Ukz�YTk {bY�jNtgY�j=abUX�3e r9n�Z)U i�h�ho[ g d.�iU��x)npr)z�[ h [ �x=c=fEhiUkc=a�t �kn k�x

• a�tEe Z=abUXZ=a [uhk[
{bUi�XZ=d?�g\ia?��Y�Z=�?\Mro]EZ3r)\���Z=abUVW)donvd1W=hXa9tgal���?z}d?�XZ�[�]^U hk[
d?j�t_UXf^nvdknp[.�
{bY�jshk[ g d.�ir)�.x

• n r)j �?f hk[.{lUi�XZ=d?�g\Xa8z}d?�iU�j3r)�m[
f_j�a e fg[
{bZ3r��+Z+[
{bUi�wrHW)d}UX�9tgcLUXf^e [=x
• n r)j �?f hk[.{lUi�XZ=d?�g\Xa8z�[ nuc g�r9n Z�[ c�fEd7]^Uk�3euj+[7hwrHW�[.Z3r)\���x
• Z�alU Y3n h h {l�XW�Z=abUXZ�alUvhk[.{lUi�XZ=d?�g\Xa3��Y=Z��.\Mro]EZ3r)\�� z}d.�iUVc�fEdonV[.W)hkab�VW=d�c�fEd?j�{lUXz �kn
i�fEUXW�Y�Z=W+[
Z�\^]Ea x2[.Z)d3z�[
{�aba4kqx

• ho[
{lUX�XZ)d3�g\ia2��Y�Z��.\Mro]EZ=U�z�d h � a�z�c={�ab�.dknp[.��abZ�Z)U�hk[.{lUi�XZ=d?�g\XaL��Y�Z=�?\Mro]EZ=U?x
• n�tg�7[7hk[.Z)U ]^UXtEe�d h f_[.Z=a�\whiUXZ�alUvhkj=abd?f_Y hk[
{bUi�XZ=d?�g\ia9cLd?c�f^hXUih Uk{babz�abZ+[
\^]^� hk[
{bUi�XZ=d7�
�g\ia�Z�[.W=z�a [
fEdonpr)\��HW)d�d h fg[
Z�ab\ihid?Z=U h d hXj�ald3fEY F �

� ��Tvd?hwnp[7�k[.z�r�e r){b�.d hk[.{lUi�kZ)d3�g\ia h W=hXalU�c�fg[inp[ tEegfEd3Z�[u]^UXtEeVc2d7]^UkW1r)Z�\whwr)z [�e f^rK�
j=Y)egUXz cLd?tEeq[
\ia X −→ A x

� � � U hkj=abd?f_Y�hk[.{lUi�kZ)d3�g\ia F Z=abUVz}d.�XZ+[�Y�tgY=Z+�
� �k[.W=Z=UE]#hk[
{bUi�XZ=d?�g\ia
` F \{X −→
A} Z�alUp]^UXtEeuf �on�Z)donp[7�XZ=U F x

� � � [
�XW+[ hk[
{bUi�XZ=d?�g�|hXj�ald3fEY F ]^UXtEe -V���+0E' x!eghXZ�� W�{�[C�7[7�XW=U h d Z ⊂ X x F \
{X −→ A} ∪ {Z −→ A} Z�alUV]^UXtEe f �onuZ=donV[
�XZ=U F

�© �������-�.�������-�����
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E 4Ra 9 ?BAw	=HiA.8 :S2�>@?YDTF :cF < ?B8 DV�XA.4@2%W >7:S2 F<� W :��=<

�������	��
������� =*&6Mc0V� � �!����& )�57'Y0  PY)�P*/10VPY&  [� �;=*5K '*)A5P � KL)��Y/
U

/  \:8 ��� �,&
 B� �;=Y5$K RC- 5  P � '*0VPO��� W  '*8C��D!0T=[F!���NI�KN0LMO�!P+3,0VPO�$�

F
0E'  P*/^'Y& P  [� �	�*5

U+ X
U+ = {A ∈ U : U −→ A}

e ��pKj��)&Ph)R p��df�����s�$ �|l � j R �Pf l q#$ l�s h9��sKfmr'&Ph
&p" f ��pKj
� � � [
Z=U?� U x F �
� � U0 = U �
� � Ui+1 = Ui ∪ {A : X −→ Y ∈ F, X ⊆ Ui, A ∈ Y } �

 ���
Ui�XUX{ba Ui+1 = Ui egd�tEegd?c � U+ = Ui �

�#dkn r1�Xt_hwr [.{ h d?f^r9e z Y=z�d.�X{�a nua [ h UkZ)UXfg[.\^]^��hXj�ald3fEY U+ `Hn�t_hwr)tEe �9ab\�� [7e f�r)j�Y)e �on
hk[
{bUi�XZ3r)\��<��Y=Z��.\Mro]EZ�alU�d1W U �� [
tEegd3t_dknp[.Z=a [)�
� �� z}d.�X{�a n�a�[�hXZ+[
{bUihXabUXZ=abU nut_hwr)tEe �9a�\��}[�e f^r)j�Y1e �on hk[
{bUi�XZ3r)\�����Y�Z=�?\^]^d?Z+[
{�Z=abUVd1W

U �
� �� z}d.�X{�a n�a�[ h UXZ=UXfg[
\^]^��nut_hwr)tEe �9a�\��Hhk[.{lUi�kZ)d3�g\ia8c�fEd?tEe r)\��Nc2d3tEe [.\ia U −→ A �
� �� z}d.�X{�a n�a�[�tgc�fg[in�W)hXUXZ=abU�\whwr|W�[.Z3r)\��|hXj�a �3f� ]^UXtEep�9{�Y=\whXUXz i�Z�[.W=�9{�Y=\whXUXzek��

 �� z}d.�X{�a n�a�[ h UXZ=UXfg[
\E]^� n�t_hwr)tEe �9ab\����9{bY�\whwrSi�c2d1W=hXa�[Lg'Z+[ [7egf^r)j�Y1e�r��9{bY�\whidonvU�a
Z=abUX�9{bY�\whidonvUGk��

� �� z}d.�X{�a n�a�[ tgc�fg[XnuW=hiUXZ�alU?x \whwr W�[.Z�[ hk[.{lUi�kZ)d3�g�H��Y=Z��.\wro]EZ�[N]^UXtEe|c2UYg Z�[ i�d1W
\X[ g UE]v{bUwnvUE] tEe fEd?Z3rVk��
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� 9 ^�6_4Ga >7:cF � 2%a ^ :S2�4R?��R>

�������	��
�����	��'*8]��D�0T=GF�H I�KL0NMO��P+3,0T'
X −→ Y

3B�$"�) 89=�\O�;�  0�
 MO=Y0N"!�$MY/J�,0T�;3�

 B� �;=Y5$K  '*8]��D�0T=GF��!�

F
<>�= 0E=*)AK�3B�,& P

F |= X −→ Y,/1)+� � Pl� )APY8ZMO=S/1)f� � PG<>\ � P M*'BD � P�"���� ��&a'Y) 57��8]'O�;3,�
R

/ MY) �*5$PY&  ':���N= �! 
  '*8C��D�
0T=[F!���

F
"f-V���+0%�;'e5 �Y/ 0%����D

X −→ Y �

e � ���|j!R s%h.& e ��R �|h9��jZf p s
� ������� ���	�[��������� �.Ui�iUk{ba Y ⊆ X ⊆ U egd X −→ Y ]^UktEe {ld h a�\whXZ+���.d?Z�t_UX�3nvUXZ9�

\^]_� F �
� ��� �!��"

�
":� �#"O�T� ����� �.Ui�iUk{ba X −→ Y d?fg[7h Z ⊆ U e_d ho[
\��)d1W=hXa X, Z −→

Y, Z �
� �$� % ��":� 
 ���'& �	�(�����)� �.Ui�iUX{�a X −→ Y d3f_[
h Y −→ Z egd hk[
\��)d1W=hXa X −→ Z �
y��9t�]^d?z�[7e r�y�f_z�tEe fEd?Z h [�tEeq[.Z)donua �+* ��,+�.- hXj�a �3f fEU h Y2g)aKc2d?hwnp[
{ [o]_� n r h UXZ=UXfEdonV[.�
nut_hwr)tEe �9abU {ld h a�\whXZ=Up�
d3Z=t_UX�3nvUXZ�\^]^UVho[
{lUX�XZ)d3�g\iaK��Y�Z=�?\Mro]EZ3r)\�� F+ x
eghXZ�� W=d?z��9Z�al�X\XalU
c=fEhiUk\��=d1W=Z�alU�hXj�ald3fEY F ��/ nuabUXf_W)hiUkZ=a [�n r)Z=a���[�]_�
\iU�hmc2donpr1�Xt_hir)\��N[.�9t�]^d?z�[7e �on��

• TVU h Y2g [ tgY�z}donV[.Z=a [)� {X −→ Y, X −→ Z} |= X −→ Y, Z �

• TVU h Y2g [ c�t_UXY=W=d?c�fEhiUX\��)d1W�Z�ald?�g\Xa � {X −→ Y ; W, Y −→ Z}

|= X, W −→ Z �

• TVU h Y2g [ fEd.hX�Vg [
W+[
Z�a�[=� �.Ui�iUX{�a {X −→ Y } d3f_[
h Z ⊆ Y egd X −→ Z �
0 �a��� �#&�":� �	�;� �

(F |= X −→ Y ) ≡ (Y ⊆ X+)

�© �������-�.�������-�����
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�������	��
����� ���������
U = {A1, A2, . . . , An}

A, B, C ⊆ U.
� =  M��Q' � ��& 57��8]'O�;3,�

R
=�"!�$�%��&(':�!���

R(A W 0T' � / ���a5`�,8]':��3B�
R1(B)

=Y57'  
R2(C)0T'  PY/^'*& P  'G"�) 
�- ����0%���65`�,8]':��3,�

R
57��8]'O�;3!'Y& �

R1

=Y57'  
R2

)f'[MY�4& � <�D[�
R1 = πB(R), R2 = πC(R),

B ∪ C = A.

TVd.hX�Vg [
W�c2donuabZ�alUkZHhk[
\��)don r9nV[.�.�
• a�Z1��d3f_z�[
\^]^�3� W={ [��7[
�XW)U_]vfEUX{�[.\^]Ea R

πB(R) ∗ πC(R) = R,

• ho[
{lUX�XZ)d3�g\ia2��Y�Z��.\Mro]EZ=U?�
(πB(F ) ∪ πC(F ))+ = F+

h W=hXalU
πZ(F ) = {X −→ Y ∈ F : X ∪ Y ⊆ Z}

0 �a��� �#&�":� �	�;� ��� =  M��Q' � 5`�,8]':��3,�
R

0T'
R1

=*5?'  
R2

 ':���N=*/1K�3B� �40,I�=Y5$&a'O�;3 �
/1)+� � P �1)APY8ZM*= /1)+� � P \ � P

(R1 ∩ R2) −→ (R1 \ R2) ∈ F+

8bK �
(R1 ∩ R2) −→ (R2 \ R1) ∈ F+.
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� s!$ �|jZfms�� f � " s ��� f �$l ��jKr � � s ��� �=����s�$ ��l

• ho[
\��)donp[
Z�alU�nut_hwr)tEe �9ab\��N[�e f^r)j�Y1e �onmx
• Z�alUmfEd.hX�Vg [
W+[
Z�alUmhmZ�[.f_Y=t_hiUkZ=abUXz hk[.{lUi�kZ)d3�g\ia2��Y�Z=�?\Mro]EZ3r)\���x
• fEd?hX�Vg [.W�[.Z=abU�h�n r)W)hXabUX{lUkZ=abUXz hk[
{bUi�XZ=d?�g\ia8��Y�Z=�?\Mro]EZ)U_]M�
� fEhwr)�Vg [
W � �
U = {D, A, T, C} x F = {D −→ A; D, T −→ C}

R1 = {D, A} x R2 = {D, T, C} �
�1c=fg[XnuW=hiUXZ�alU?� R1 \ R2 = {A} x R1 ∩ R2 = {D} x D −→ A ∈ F � fEd.hX�Vg [
W

hk[
\��=dkn�Y�]^UmabZ)��d?f_z�[.\^]^��a�hk[.{lUi�XZ=d?�g\XaL��Y�Z=�?\Mro]EZ=U?�

� fEhwr)�Vg [
W � �
U{ID, N, F, A} x F = {ID −→ N ; ID −→ F ; F −→ A} �

R1 = {ID, N, F} x R2 = {F, A} �
�1c=fg[XnuW=hiUXZ�alU?� R2 \ R1 = {A} x R1 ∩ R2 = {F} x F −→ A ∈ F � fEd.hX�Vg [
W

hk[
\��=dkn�Y�]^UmabZ)��d?f_z�[.\^]^��a�hk[.{lUi�XZ=d?�g\XaL��Y�Z=�?\Mro]EZ=U?�

� fEhwr)�Vg [
W � �
U = {M, U, K} x F = {M, U −→ K; K −→ M}

� fg[
�|z}d?�X{baln d3�g\ia8t_UkZ=t_donuZ=U h d fEd?hX�Vg [.W=Y�f^Uk{�[
\E]Ea �
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Q l^���)" ��r�s �`j!�|h�s�
 f j��+R s���fms � �� �
�������	��
���
	 � ��8]'O�;3!' 3B�",)1/ -2����5/�"  ��3>- =G"�)f'O�!��0T=Y5$&a'Y8b02�43aR��[�� W /1)f� � P ��)APY8ZM*=
/1)+� � P \ � P / "  P["�)�MY��� � '*02�l"�
 '*)d=*& �;�  0T� R+5`�d\:KL8]'Y5$0T' )f' � 8b�;��'l-257=[",)d=GM 
Y)A0T'[< 0T'
-25  ����� � ���4K M*'BD � �d\ = /1����5`"  ' � MO=Y8bKL& 0VP�� � 'Y0T'�'*)d=*& �;�  0T' W �
TVUX{�[.\^]_[�W+[o]_�.\X[�tgabU�fEUXc=fEUihXUXZ3egdknp[.�un c2d3tEeq[
\iaLe [.j2UX{�a8j+[7hid1W+[
Z=don U_] n hk[.W)hXabU!]^UXtEe
n�c=abUXf^nut_hiU_]vc2d3tEe [.\ia�Z)d3f_z�[
{�Z)UE]M�
 ��� p s �`j!�|h�s�
 f j��+R s���fms � �  �
�������	��
����� � ��8]'O�;3!' 3B�$"�)#/ � 5$KY\:���43 - =G"�)f'O�!� 0T=*5&a'*8_02��3 R��*�� W /1)+� � P � )APY8ZM*=
/1)+� � P \ � P 3B�",) / - ���,5$/ "  ��3 - =G"�)f'O�!�J0E=*5$&('*8b02�43(=Y57'  / "  P[",)4MY���U�	� ��-�� 
 � -�� �����
� � 
	
 " � �6� " 
 / * ��,+�	��� 
 � � 
� �T� � ��� ���$":� �����:�	� = � / "  P[",)4MY�;��� MY8_K%�  P �
� [
f_Y�t_hiUXZ�alUNW�fEY h abUE]�c2d?tEeq[.\iavZ)d3f_z�[
{�Z)UE]�npr)z<[ h [ a�tEe Z=abUXZ=a [ �9{bY�\whk[ h*g�d?�id?Z=U h d a
[�e f^r)j=Y)e Y%Z=abUX�9{bY�\whidonvU h d � [�e f^r)j=Y)e�eq[
�9a z Y=tga�j3r)��hk[
{bUi�XZ3r ��Y=Z��.\wro]EZ=abU�d1W���f_[ h �
z}UXZ3e r<egU h d}�9{bY�\whk[=�
� �}r��#$ l s �`j �|h�s 
 f j��+R s�� f s � �  �
�������	��
������� ��8]'O�;3!'(3B�$"�)6/ )A5  ���!����3 -%=[",)d':��� 0T=*5&a'*8_02� R! Y�� W /1)f� � P � )APY8ZM*=
/1)+� � P \ � P 3B�$"�) / � 5K*\O����3U-%=[",)d':�!�J0T=*5&a'*8b0T��3 R"�O�� W =Y57'  / "  P["�)�Mc��� �	����-#� 
 � -
�	�;� � � 
	
 " � �6� " 
e/$�J� " * ��� �G� & �	� � ":� �����:�	� = � / "  P[",)4MY�;��� MY8_K%�  P �
� [
f_Y�t_hiUXZ�alUNe fEhiUX\XalUE] c2d3tEeq[
\ia�Z=d?f_z�[
{�Z)U_] npr)z�[ h [�abtEe Z=abUXZ�a�[ ho[
{lUX�XZ)d3�g\iave fg[
Z=hwrK�
e r9nuZ=UE]Vd1WN�9{bY�\whk[ W�{�[}[7egf^r)j�Y1e Y Z=abUX�9{bY�\whidonvU h d+�
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1 4R^ :%>@HTA.8 ?B4`2%a >"Nb?Y8 � C � � �

Q j �|h�s 
 fmj���R s�� fms � j(&u$�����s����]j � � s � ��� ��
�������	��
���
	 � ��8]'O�;3!'�3B�$"�) / - =G"�)f'O�!� 0T=Y5$&a'Y8b02�43�� =*PO��� '#�� = �:� ' R����	�� W /1)+� � P�1)APY8ZM*= /1)+� � P6\ � P / "  P["�)�Mc���  '*8C��D!0E=GF��!��MY8bK �  =*/J��"�
  '*8]��D�0T=GF��!�;'Y& � = � MY8_K%�  P �
� [
f_Y�t_hiUXZ�alU e fEhiUX\iabUE]#cLd?tEeq[
\ia)Z)d3fEz<[
{bZ=UE]�npr)z�[ h [ a�tEe Z=abUXZ=a [uhk[
{bUi�XZ=d?�g\ia3��Y�Z��.\Mro]EZ=UE]
e f_[.Z)hir9e r9nuZ=UE]p{bY�jsd1WH��fg[ h z}UXZ3e Ys�9{bY�\whk[=�� [7�XW+[ fEUX{ [
\^]_[ W+[�]^UNtgalUNtgc�f^donp[
W=hXa��sW)d � ��� aV\whX�XtEegdCW)d � � ��� ��f^Uk{�[
\E]_[ h
c=fEhwr)�Vg [
W�Y � ]^UktEeVn � ��� [
{bU�Z�alU�n � � ��� �
e � pKj��=&$h)R f j��+R s�� l�r�s�$ ��l

�#d?tEeg�Xc2donp[
Z�alUmZ)d3f_z�[
{�alhk[.\Mro]EZ)U(i�{�Y=j�tgc=fg[XnuW=hiUXZ�alUGk c=fEhiUXc�fEdonV[.W)ho[
z r<W={ [ �7[7�XW=UE]
eq[
j�{bab\wrNT � ���
� ��� W)UkZ3e r9~+�7[.\^]_[�hk[
{bUi�XZ=d?�g\iaL��Y=Z��.\Mro]EZ3r)\���`<hXj�a �3f F �
� � � UkZ)UXfg[.\^]_[<nut_hwr)tEe �9a�\�� �9{�Y=\ihwr��#c2d1W=hXa [ g [7e f�r)j�Y)e �on Z�[s�9{�Y=\ihidon U a Z�alUX�9{�Y9�
\whidonvU?�

� � �9c�fg[in�W)hXUXZ=abU � ��� �!\whwr t � [�e f^r)j=Y)e r Z=abUX�9{bY�\whidonvUshk[
{bUi�XZ=Usd1W ��f_[ h z}UkZ3egY
�9{bY�\whk[�� �.Ui�iUX{�aLeq[
��`<Z=d?f_z�[
{�alhk[.\^]_[�c�fEhiUihmW)Uk�
d?z�c2d.hwr)\E]^��fEUX{�[.\^]Ea �


 � �9c�fg[in�W)hXUXZ=abU � ��� �K\whwr t ��[�e f^r)j=Y)e r�Z=abUX�9{bY�\whidonvUpho[
{lUX�XZ)Upe f_[.Z)hir9e r9nuZ�alU�d1W
�9{bY�\whk[�� �.Ui�iUX{�aLeq[
��`<Z=d?f_z�[
{�alhk[.\^]_[�cLd?c�f^hXUih�W)UX�.d?z�cLd.hwr)\^]^U�f^Uk{�[
\E]Ea �

� � �9c�fg[in�W)hXUXZ=abU � � ��� `s\whwrNt �}hk[.{lUi�kZ)d3�g\ia�Z=abU�d1W �9{�Y=\ihk[�� �.Ui�iUX{�a�e [.� -25 � � '
W)UX�.d?z�cLd.hwr)\^]Ea �

� � y�Z�[.{balho[�W=UXZ=d?f_z�[.{balho[
\Mro]EZ+[)�
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L � 4":58 2�>��IF

� jZr��`jZr�fms#" sKfml�� �  � l � ��
����� `�np[
f_Y=Z��9a�npr)tEeq[.fE\ihk[o]_�.\wU?�

• a�tEe Z=abUE]_��e�r){b�
d��9{�Y=\ihiU�c�fEd?tEegU?x
• n�t_hwr)tEe �9alU�[�e f^r)j=Y)e rNt � �9{bY�\whidonvUai�j�fg[
�H[�e f^r)j=Y)e �kn Z=abUX�9{bY�\whidonpr)\����

����� `�np[
f_Y=Z��9a�npr)tEeq[.fE\ihk[o]_[.\wU?�
• n�t_hwr)tEe �9alU�[�e f^r)j=Y)e rNt � �9{bY�\whidonvUai�j�fg[
�H[�e f^r)j=Y)e �kn Z=abUX�9{bY�\whidonpr)\���x
• j�fg[
�<hk[
{bUi�XZ=d?�g\iaLe f_[.Z)hir9e r9nuZ3r)\����

� s!�ks ��& � ��j �3� �$hkj " sKf l�s

• �.UXW=UXZsd3j=abUX�3e `�]^UXW�Z�[�eq[.j={�ab\X[=�
• ype f�r)j�Y)e r��	� d?j�alUX�3e rK�
• ypegd?z�a�\whXZ=d?�g��[7egf^r)j�Y1e �onm�
• ype f�r)j�Y)e r<`�e r){b�.d�f_[
h?x�c=fEhwr�
 tEn d3abz� d?j�alUk�.\iabU?�
• � Z=\E]^Um[.t_d1\^]_[
\Mro]EZ=U�`�d3t_d?j�Z)U�eq[
j�{ba�\wU?�
• ��UX�
d3z�c2d?hwr)\^]_[��C� � W=d � � � �
• � {ba�z�abZ+[
\^]_[ fEUXW=Y�Z�W�[.Z=\^]Ea �
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�V&u��h1�#R & f l^�_h9�)& "Vl s�� f �

• j+[7ho[ W�[.Z3r)\��sW�{�[ �.d?{lU_]Ea x
• j+[7ho[ W�[.Z3r)\��sW�{�[�� � � x
• {bd
e Z�ab\whiU�j�[
hwrsW�[.Z3r)\���x
• j+[
Z��9a x
• ��� � ��x � r)c�{ld?z<[
Z3eXx
• j+[7ho[ W�[.Z3r)\��sc+[
fg[�~2a^i��9tgal� h a�z}Uwe f^r)��[.{bZ=UGk�x
• tg�9{bUXcHh�\whi�X�g\Xa�[
z�a2UX{lUk�3egfEd3Z=a�\whXZ3r)z�a x
• egUX{bUX�
d3z�Y�Z�ab�7[
\^]_[=x
• W+[
Z=U�Y)ho[
{lUXhXZ=abd?Z=U�c�fEhiUXtEe fEhiUXZ�Z=abU�a�\whk[.t_don d+x
• W=hXa [ g �9a x�W=fEd h a x�z�[.c3r3�
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