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Original array A

Query: 1+2+2+4=9

Update: A[4]=3

3 5 1 2 2 6 34 3

3 5 1 2 2 6 34 3

3 5 1 2 2 6 34 3

3 5 6 11 2 6 23 3 6

3 5 6 11 2 6 23 3 6

3 5 6 11 3 7 24 3 6

SRPS array

Query: (11+6)-(3+5)=9

Update: A[4]=3

3 8 9 11 13 17 23 26 29

3 8 9 13 17 23 26 29

3 8 9 11 14 18 24 27 30

PS array

Query: 17-8=9

Update: A[4]=3
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3 5 1 2 2 4 6 3 3

7 3 2 6 8 7 1 2 4

2 4 2 3 3 3 4 5 7

3 2 1 5 3 5 2 8 2

4 2 1 3 3 4 7 1 3

2 3 3 6 1 8 5 1 1

4 5 2 7 1 9 3 3 4

2 4 2 2 3 1 9 1 3

5 4 3 1 3 2 1 9

1 2 3 4 5 6 7
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8

3 5 6 11 2 6 23 3 6

7 3 5 18 8 15 34 2 6

9 7 11 29 11 21 55 7 18

15 14 20 51 16 35 99 18 34

4 2 3 10 3 7 24 1 4

6 5 9 24 4 16 52 2 6

25 24 36 93 21 61 182 23 47

2 4 6 10 3 4 23 1

7 8 13 23 6 9 42 10 19
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3 5 6 11 2 6 23 3 6

7 3 5 18 8 15 34 2 6

2 4 6 11 3 6 21 5 12

3 2 3 11 3 8 21 8 10

4 2 3 10 3 7 24 1 4

2 3 6 14 1 9 28 1 2

4 5 7 18 1 10 31 3 7

2 4 6 10 3 4 23 1

5 4 7 13 3 5 19 9 15

4

Processing of the rows
using SRPS: A1

Processing of the columns
using SRPS: A2

Original data cube: A
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Query result computation:

Values that are subtracted

Values that are added
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an
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 in
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Cells to be updated: [4,2], [4,3], [4,6],

Range in first dimension

1 2 3 4 6 7

0

1

2

3

4

5

6

7

80

8

5

6 11 2 6 23 3 6

7 3 5 18 8 15 34 2 6

9 7 11 29 11 21 55 7 18

15 14 20 51 16 35 99 18 34

4 2 3 10 3 7 24 1 4

6 5 9 24 4 16 52

3

25 24 36 93 21 61 182 23 47

2 4 6 10 3 4 23 1

7 8 13 23 6 9 42 10 19

4

5

2

Query: SUM(A[2,4]:A[5,6])

1 2 3 4 5 6 7

0

1

2

3

4

5

6

7

80

8

3 5 6 11 2 6 23 3 6

7 3 5 18 8 15 34 2 6

9 7 11 29 9 19 53 7 18

15 14 20 51 14 33 97 18 34

4 2 3 10 3 7 24 1 4

6 5 9 24 4 16 52 2 6

25 24 36 93 19 59 180 23 47

2 4 6 10 3 4 23 1

7 8 13 23 6 9 42 10 19

4

Update: A[4,2] decreased from 3 to 1

Affected cells

6

[5,2], [5,3], [5,6], [6,2], [6,3], [6,6]
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Original array A

Query: 1+2+2+4=9

Update: A[4]=3
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SDDC array

Query: 17-(3+5)=9

Update: A[4]=3
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LPS array

Query: 8+(9-8)=9

Update: A[4]=3

17

!#"%$ §���§ ©�dcik«6iklDv�xTv�drd|vjs (Äv
lE¬¶hj\
drdcWjqrX7\
lD¬�iylK«)f�V�V�^ v
lE¬¶·�ª_f�À�� r�� �;m���. � 5Km���� � �6Âov�drd|vjs�q�Àõ®FbEWedrs¹d|v
lK«6WAv
lE¬bEX@¬Kv�YcW[¬ hjWjxkx�v�dcW4]{d|v�`aW[¬NmKv
h1hjWjqrqrW[¬PhjW1xyxkq�v�dcW4qr­Ev6¬KWj¬DÂ

ô�à@0ºÚ°×7Ð�9;:�ÖS.10�÷Nù.�DÒ@O ØtÚ°Ö��@Û³H10
Ðjà@G@,<øEÒ@0ºß�9;.eHe,/He,{×�GNÓ)9;.1.19LCL9�,/GEH1×��aU@:{×7Ðj2DÓ ×;áRÓe, 

0
Ó � � @ � �
@5B=B5B=@ ���j=�.e0�ö

Óeß�06Ð[He,{B�0
:/CKâ�IRGEC$Ð�0
:/:�,{G$Heà@0)ß@.e0�ö¸9�J�JK.e0
JK9FH10
5Å9;.1.19LCºÚ_Ö��$Ð�×�GEH19�,/GNÓR9 �|:{×7Ð�9;: �Pß@.10�÷@ù�ÓeÒ@O$=N,Mâ 0Kâ/=�Heà@0)Ó|Ò@Oä×�áw,/H1Ó
BF9;:{Ò@0³9;GN5�Heà@0³BF9;:{Ò@0
Óo,{GÅ,/H1Óo:{0�áÁH4G@0
,/JKàEU�×�.jÓ�Ò@GEHe,{:¢Heà@0³9;GNÐjàN×�.o×;á°H1à@0�U@:/×7Ðj2¶,/H4,{Ó�Ð�×KGEH19;,{G@065�,{GTâ7Iú.j9;GNJ�0AøEÒ@0
.eC
,<ÓA9�GNÓ|8o0�.10
5�UDC$9�5@57,{G@J¶H1à@0 BF9�:/Ò@06Ó�×�ág9;:{:°U@:{×7Ðj2Å0
GN57ß�×�,{GKHjÓ�H1àN9FH³9;.10 Ð�×KGEH19;,{G@065Å,{G�H1à@0)øEÒ@0
.eC�.19�G@J�0K=�9K5@57,{G@J
He×�,/HAH1à@0)BF9�:/Ò@0¹×;ágHeà@0PÐ�0
:/:*9FH�HeàN0)0
GN57ß�×�,{GKH³×;ágHeà@0PøEÒ@0�.1C$.19�G@J�0�Øõ,/á�,/H�,<Ó�G@×;Ha9;G-0
GN57ß�×�,{GEH�×�á�9ºUN:/×7Ðj2@Û�9�GN5
ÓeÒ@U7He.j9�Ð�He,{G@J�Heà@04BF9�:/Ò@0�×�á�H1à@0�Ð�0
:/:7:{0�áÁHSH1×�Heà@0�9�GNÐjà@×�.w×�á�H1à@0�øEÒ@0�.1Cu.j9;G@JK0�Ø�,yá¢,yHS,<Ó*G@×�HS9;GP0�GN5@ß�×K,/GEHS×;á¢9�U@:/×7Ðj2@Û[â
ô�àDÒNÓ4H1à@0 øEÒ@0
.eC�Ð�×KÓ|HR,<Ó4U�×�Ò@GN5@0
5�UDC�� ��ý�â���,/JKÒ@.e0aÝÅÓ|à@×F8�ÓR9;G$0�ù@9;OPß@:{0�â8��ß¢5@9FH10
ÓR×�G@:{CÅ9���06Ð[HAÐ�0�:{:{ÓR84,yH1à-9
J�.10
9;He0
.g×�.o0
øEÒN9�:¢,/GN5@0�ù¶Heà�9;G�H1à@0�Ò@ß�5N9FHe065ÅÐ�0�:{:¢,/GºHeà@0³Óe9�OP0AU@:{×7Ðj2¢=K.10
ÓeÒ@:/He,{G@J),{GÅ9 8�×K.1Ó|HoÐ
9�Óe0RÒ@ß¢5@9;He0aÐ�×EÓcHo×;á
O¶9FùW>�� � @5B=B5B=@ � � GKâ(�N×�.49)Ð�0�.eH19�,/G��*Heà@0aøEÒ@0
.eC�Ð�×KÓ|Ho,<Ó�÷@ù70
5>=7U@Ò@HoH1à@0³8�×K.1Ó|HoÐ
9�Óe0AÒNß�5@9;He0aÐ�×EÓcH�,<Ó�OP,{G@,{O¹,�
�065ºUDC
Ðjà@×D×KÓe,{G@J � � # � �

# B5B=B*# ���1â�ô�à@0 Ð�×�.1.e06Ó|ß�×�GN5@,/G@J¹á�9�O¹,{:{CÅ×�á4ØtøEÒ@0�.1C�Ð�×KÓ|H
=�Ò@ß�5N9FHe0)Ð�×KÓ|HjÛ�He.j9�570
×��>Ó�Heà@0
.e0�áõ×�.10
U�0
Ð�×KOP0
ÓaØ�����ýX@�� C � �!�FÛ[â
ô�à@0�Hc8o×ÑH10
Ðjà@G@,<øEÒ@0
ÓP×�áAÒNÓe,{G@J�9 57,/.10
Ð�He:{CÙ×�.PÒNÓe,{G@JÔ,yHjÓPß@.e0�÷@ùÃÓeÒ@O�9�.e.j9LC Ö�� ,/GNÓ|He069�5>=SÐ�×�GNÓ|He,/HeÒ@He0$HeàN0

0�ùDH1.e0
O¹0)Ð�9�Óe0
Ó�×;á*OP,/G@,{O¶9;:wÐ�×EÓcHR×�á*Ò@ß�5N9FHe06ÓA9�GN5$OP,/GN,/O¶9;:wÐ�×EÓcH�×�ágøEÒ@0�.1,/06Ó�áõ×�.A×�G@0�ö¸5@,/OP0�G�Ó|,{×�GN9�:°5@9;H19@â�!�×�He0�=
Heà�9FH�,/H�,{Ó4ß�×KÓ1Óe,/U@:{0³He×P.10
57Ò�Ð�0³HeàN0a8�×K.1Ó|H�Ð�9�Óe0aøEÒ@0�.1CºÐ�×EÓcH�H1×�ý�â@ô�à@,<Ó�=Nà@×F8�0
B�0
.
=D.10
øEÒ@,{.e06Ó�ßN.e0�ö¸Ð�×�OPß@Ò7H1,/G@J¶9�GN5
Ó|He×�.1,{G@J¶HeàN0 .10
ÓeÒ@:yHAáõ×�.�9;GDCÅß�×KÓ1Óe,/U@:{0 .j9;GNJ�0uøEÒ@0�.1C�=�,Mâ 0Kâ/= � �

Ø C � ýLÛ4BF9;:{Ò@0
Ó
â¢I�:<Ó|×�=�Óe,/GNÐ�0�9)Ü#" C � � $ Þ_,<ÓAÐ�×�GEH19�,/GN0
5
,{G�Ø%" C � �&$ �üýLÛ�Ø�C F'" C � � $ ÛA57, ��0
.e0
GEH³.j9;GNJ�0
Ó
=�Heà@0PÒ@ß¢5@9FH10¶Ð�×KÓ|H�áõ×�.�Heà@,<ÓaÓ1Ðjà@0�OP0¹,{Óa9;H³:{0
9KÓcH]C � �FÝNâD�D,{GNÐ�0¹8o0áõ×7Ð�ÒNÓ�×�G�He06Ðjà@G@,<øKÒN0
Ó�H1àN9FHR57×¶GN×;H�,{GKH1.e×757Ò�Ð�0uÓeßN9�Ð�0�×FBK0�.1à@0
9K5>=7Ö��Å,<Ó�Heà@0u9�ß@ß@.1×K9KÐjàº84,/Heà$HeàN0aO¹,{G@,{O¶9;:_øEÒ@0
.eC
Ð�×EÓcH6â@ô_9�U@:{0SýaÓ|Ò@OPO¶9;.1,�
�0
Ó�H1à@0uøEÒ@0�.1Cº9;G�5ÅÒNß�5@9;He0uÐ�×KÓ|H1Óoáõ×�.�Óe0�:{0
Ð�He065º×KG@0�ör57,{O¹0
GNÓe,/×KGN9;:�He06Ðjà@G@,<øEÒ@0
Ó
â

þ



��������� "
	 ���¢¡ "
� ��¥��w£��K¦���� "���� � � � �;¤��Ñ¦ � ¡j£ ������¥E£��Å¦ � ¡j£ � � £ �
À<²w\�dcq¸Yoh[v�qrW�Â À<²w\�dcq¸Ygh[v
qrW�Â

©�dcik«6iklDv�x¢v�drd|vjs ! �
ªTdcW ½ ¼¹f�bK`�Àõª�fKÂ 2 !
f�XEv
hjW1´�/#"ahjikWjlFY#*gWjxyv�YcikpLW 5 2%$ !'& 2 ²S­KWjl(!ºX7W1dr]<WjheY�qc®FbEv�dcW
ªTdcW ½ ¼¹f�bK`�À�f0*�ª�fKÂ 5 2 $ ! \�Yc­EW1dr²SikqrW
f�XEv
hjW1´�/#"ahjikWjlFYSVos�lDv�`aikh 2*)<xk\6« . !*+ )<xk\6« . !,+
V4v�Y|v³^�bE~7WaÀ�f�VoV�^*Â
·�\Fh[v�x¢ª>dcW ½ ¼¹f;bE`�Àõ·�ª�fKÂ -�.Ô� )/!�0�-1+ 2324-657!

8 ¥E #��� &E§�9 bEW1drs;´�bEX@¬Kv�YcWoh1\6q¸YSYrd|v6¬�Wj\
»@q*]<\�doqrW1xyW1h1YcW[¬¹\
lEW1´t¬Kik`aWjlKqrik\6lDv�xNYcW1he­KlEiy®FbEWjq

��,a` :-e ��e �H2l6�7:g 4*7"hMj1b<; 0�cQ4*7 ��� � �_6 �A4'256_037
ô�à@0Pÿc?aãüHe06Ðjà@G@,<øEÒ@0Pß@.e×FBD,<570
Ó³9ÅOP×D5@Ò@:{9�.�áõ.19�O¹0
8�×K.e2�áõ×K.uÐjà@×D×KÓe,/G@J�9ÅÓeÒ@,/H19�U@:/0Pß@.10�ör9;JKJ�.10�JE9FHe,{×�G�Ó1Ðjà@0�OP0Kâ>ÿ¸H
J�.10
9;He:{C¶Ó|,{OPß@:/,/÷N06ÓoH19;2D,{G@JP9�57BF9;GEHj9;J�0A×;á_9¹ß@.1,{×�.1,�2DG@×F84:{0
57JK0A9�U�×KÒ7H�9;GÅ9�ß@ß@:{,{Ð
9FH1,/×KGTâ(�@×�.�,{GNÓ|H19;G�Ð�0�=D84à@0
GÅ,/H4,{Ó
2DG@×F84G¹HeàN9;Hg9³à@,{0�.j9;.jÐjàECa0�ù7,{Ó|H1Ówáõ×K.g9;G¶9;H|He.1,{U@Ò7He0�9�GN5¹Heà�9FHSÒNÓe0�.jÓwHcCDß@,<Ð�9;:{:{C øEÒ@0�.1C)9KÐ�Ð�×K.15@,/G@JAHe×uHeà@,<Ó*à@,{0�.j9;.jÐjàDC
Øõ0Kâ J�â/=*,/H¶,{ÓPOP×K.e0�:/,{2�0
:/CÙHeàN9;H¶9�øEÒ@0�.1C 9�J�J�.10�JE9FH10
ÓuOP×KGKH1à@:{CÙÓe9�:/06Ó ÷�J�Ò@.10
Ó)Heà�9;G Óe9�:/06Ó ÷�J�Ò@.10
Ó)áõ×�.�9 � T;ö¸5N9LC
ß�0�.1,/×75)HeàN9;H�Ó|H19;.eH1ÓS,/GPH1à@0�OP,{5N57:/0R×;á>9³O¹×KGEHeà�Û�=�×�GN0�Ð�9;G¶Óe0�H�9aÐ�×�.1.e06Ó|ß�×�G�57,/GNJ�UN:/×7Ðj2)Óe,�
�0�áõ×�.��7?A?aã ×�.��@3�Ö��¢â
ÿ¸áA9-5@,/OP0�G�Ó|,{×�GÙà�9�Ó)×�G@:{C�9-áõ0�8 BF9;:{Ò@06ÓÅØ�0�â JNâ{=_JK0�GN570
.jÛ�=°H1à@0ºU�0
Ó|H¶Ðjà@×�,<Ð�0�,{GÙOP×KÓ|H¹Ð
9�Óe0
Ó 84,/:{:�U�0�Ö��Ô×K. G@×�H
ß@.10�ör9;JKJ�.10�JK9;He,{G@Ju9;:{×�GNJ H1à@,{ÓR57,/OP0
GNÓ|,{×�G$9FH�9�:/:Mâ@I�:/He0
.eGN9;He,{B�0
:/CK=7,yáwG@×¶9;ß@ßN.e×Kß@.e,<9FH10�H10
Ðjà@G@,<øEÒ@0³,{ÓR9LBL9�,/:<9;UN:/0K=E,/H4,{Ó
.10�:<9FHe,{B�0
:/C¶069�ÓeC¶He×�5@0�B�0
:/×Kß�9¹G@0
8ú×KG@0a9;GN5ºHe×¶,{GEHe0
J�.j9FHe0³,/H�,/GEH1×)H1à@0³áõ.j9;OP0�8o×�.12¢âD3�0
Ð�9�:/:M=DHeà�9FHR9;:{:T×KG@0³àN9�ÓoH1×
57×P,<Ó�He×¶570
B�0�:{×�ß$9 ìFè¢ñ ör57,{OP0�GNÓe,/×KGN9;:THe0
ÐjàNG@,{øEÒ@0a9�GN5ÅHe×¶9;GN9�:/C*

0�,/H1Ó4Ð�×KÓ|H�He.j9�570
×��>Ó�â
ô�à@04ß@.1×7Ð�06ÓeÓ�×;á>Óe0�:{0
Ð[H1,/GNJu9;GP9;ß@ß@.1×�ßN.e,<9FH10oÿc?aãÙ,{Ó*,{:{:/ÒNÓ|He.j9FH10
5¹84,/Heà¶9�àECDß�×;H1à@0�H1,{Ð
9;:@0�ù79�OPß@:/0Kâ�IRÓ1ÓeÒ@OP0�HeàN9;H

HeàN0³5N9FH19¹Ð�ÒNU�0³àN9KÓgH1à@.10�0a57,{O¹0
GNÓe,/×KGNÓo×;á�Óe,�
�0 C-0
9KÐjàT=79;GN5�9uáõ×KÒ@.eHeà$57,/OP0
GNÓ|,{×�GÅ×;áwÓ|,�
�0 � Ø�0�â JNâ{=7J�0
GN570�.[Û[â7ô�8o×
×;á°Heà@0AHeà@.10�0³9FHeHe.1,/UNÒ7He06Ó�84,/Heà$57,{OP0�GNÓe,/×KGÅÓe, 

0 CÑ9�.e0Aà@,{0�.j9;.jÐjà@,{Ð
9;:�9;GN5º,yH4,<Ó�:{,{2�0�:{C¹HeàN9;HoÒ�Ó|0
.1Ó�øEÒ@0�.1C¶9�Ð
Ð�×�.j57,{G@J
He×¹H1à@0aà@,{0�.j9;.jÐjà@,/06Ó�â*�@×K.�Ó|,{OPß@:{,{Ð�,yHcCº9KÓeÓeÒ@OP0AáõÒ@.|H1à@0�.�H1àN9FH�U�×;H1à$à@,/0
.19�.1ÐjàN,/06Ó�9�.e0³Ó|,{OP,/:<9;.oH1×�9 UN9�:{9�GNÐ�065ºUN,/GN9�.eC
He.10�0KâKIRßN9;.eH*áõ.e×KO H1àN9FH6=;H1à@0AøEÒ@0
.eC¹Ð�×KÓ|HSàN9KÓ*He×aU�0AÓeO¶9;:{:t=�U@Ò7Hgáõ.10
øEÒ@0
GEHgÒ@ß¢5@9FH10
Óg9�.e040�ù7ß�06Ð[He065>âKô�àN0�GPHeàN0RU�0
Ó|H
Ðjà@×K,{Ð�0Aáõ×K.�Heà@0³Hc8o×Pà@,{0�.j9;.jÐjà@,{Ð
9;:¢9FHeHe.1,/U@Ò@He0
Ó�,{ÓoH1à@0U�7?�?³ã�He06Ðjà@G@,<øEÒ@0¶Ø�570
ß�0
GN57,{G@J�×�GÅHeàN0u9�Ð[H1ÒN9;:>àN,/0
.19�.1Ðjà@,<Ð�9�:
Ó|He.1ÒNÐ[H1Ò@.e0K=�BF9;.1,{9;He,{×�GNÓT×;áJ�7?�?³ã�Ð
9;G³U�0�ÒNÓe0
5NÛ�â�ÿ¸H°JKÒN9;.j9;GEHe0
0
Ó>9�ÓeÒ@U@:{,{G@0
9�.°øEÒ@0�.1CA9�GN5³Ò@ß¢5@9FH10gÐ�×EÓcH_9�GN5³ß@.1×FBD,{5706Ó
J�×D×75¶0�ùDß�0
Ð�He065ÅÐ�×KÓ|H1Ógáõ×�.�øKÒN0�.1,/06ÓSH1àN9FH�9;JKJ�.10�JE9FHe0�9KÐ�Ð�×�.j57,/GNJaHe×)Heà@0�à@,{0�.j9;.jÐjà@,{0
Ó
â#�@×K.oHeà@0³57,{O¹0
GNÓe,/×KGº×;á�Ó|,�
�0 �
ß@.10�ör9;JKJ�.10�JK9;He,{×�Gu,<Ó*Ò@GNG@0
Ð�0
Ó1Óe9�.eCKâ�ô�à@0�.10�O¶9;,{G@,{G@Ja57,{O¹0
GNÓe,/×KG¶,{Ó*ßN.e×7Ð�06ÓeÓe0
5¹84,/Heà�Ö��uH1×u0�G�9;U@:{0�á�9�Ó|H�øEÒ@0�.1,{0
Ó
â;ÿrG
He×�H19�:t=
Heà@0�8�×K.1Ó|H_Ð
9�Óe0gÐ�×EÓcHjÓ°9;.10 � :{×�J

�
C � � :{×�J

�
C � � � � # ý �*:/×KJ ��

CPáõ×K._øEÒ@0�.1,{0
Ó°9�GN5a:{×�J
�
C � :/×KJ

�
C � ý � CL# C�:{×�J ��

C
áõ×�.4ÒNß�5@9;He06Ó�â"!R×;H10³HeàN9;H49�:/:_Ð�×KÓ|H1Ó49�.e0 ñ��EíKé�ê =@,Mâ 0Kâ/=@Heà@0
.e0a9;.10³G@×Pà@,<5@570�G�Ð�×�GNÓ|H19�GKHjÓ�â

= 
 Ë?> � �wÊNÏeÈA@ ÇA��
 É7ËCB Ê��\	�ÏcËgÍ�� 

���AÊ@Ë8�*Î�� �-�

ô�à@0 ÿc?aã He0
ÐjàNG@,{øEÒ@0 .e0657ÒNÐ�06Ó�Heà@0 ß@.e×KU@:{0�O ×�á¹ßN.e0�ö¸9�J�J�.10�JE9FH1,/G@J�å;ör57,{OP0�GNÓe,/×KGN9;:u5N9FH19ÄÐ�Ò@U�0
Ó�H1× Heà@0 ×�G@0�ö
57,{OP0�GNÓe,/×KGN9;:_Ð�9�Óe0�â>ã�×�OPßN9�.e065ºH1×PHe06Ðjà@G@,<øKÒN0
Ó4H1àN9FH�57,/.10
Ð�He:{C�Óe×�:{B�0³H1à@0 å�ö¸5@,/OP0�G�Ó|,{×�GN9�:°ß@.1×�UN:/0
O�=Nÿc?³ã3D Ó�.j9;G@JK0
×;áwß�×KÓ1Ó|,{U@:{0³øEÒ@0
.eCEö¸Ò@ß¢5@9FH10³Ð�×KÓ|H�He.j9�570
×��>Ó�,<Ó�H1à@0�.10�áõ×K.e0�.e06ÓcH1.e,<Ð[H10
5>â@ûR×F8�0
B�0
.
=79�Ó�8o0³84,/:{:°Óeà@×F8 U�0�:{×F8a=7G@×KG@0³×;á
HeàN0aß@.e0
BD,/×KÒNÓ|:{C¶ß@.1×�ß�×KÓe0
5�å;ör57,{OP0�GNÓe,/×KGN9;:>ßN.e0�ö¸9�J�J�.10�JE9FH1,/×KGPHe0
ÐjàNG@,{øEÒ@06Ó�×�U7Hj9;,{GNÓ4ÓeÒ@ß�0
.e,{×�.�H1.19K570�×$�¢Ó
â
ô�à@0�Ö��¢= �73�Ö��¢=�9�GN5 �7?A?aã He06Ðjà@G@,<øEÒ@0
ÓSÐ�×�GNÓ|He,/HeÒ@He0�Óeß�06Ð�,<9;:NÐ
9�Óe0
Ów×;á¢ÿc?aãAâDÕAG@0�Ð
9;GP,yH10�.j9FH1,/BK0�:{C Ð�.10
9;He0�HeàN0

ß@.10�ör9;JKJ�.10�JK9;He065R5@9;H194Ð�ÒNU�06ÓTáõ×K.>Heà@06Ó|0SHe0
ÐjàNG@,{øEÒ@06ÓTUDC³9;ß@ß@:{CD,/GNJ4Heà@0�Ð�×�.1.10
Óeß�×KGN57,{G@J�×�G@0�ö¸57,{OP0�GNÓe,{×�GN9�:FHe06Ðjà@G@,<øKÒN0
áõ×�.A0
9KÐjàÑ57,{O¹0
GNÓe,/×KG�×;á*HeàN0)×K.e,{J�,{GN9;:_5@9FHj9�Ð�Ò@U�0�â>ô�à@,<ÓA.e06Ó|Ò@:/H1ÓR,/G å;ör57,{O¹0
GNÓe,/×KGN9;:�ÿ¸He0
.19;He,{B�0 ?�9FHj9Åã�Ò@U�0
Ó�84,yH1à
8o×�.jÓcHgÐ
9�Óe0uØ�øEÒ@0�.1C�=KÒ@ß¢5@9FH106Û¸örÐ�×EÓcH�ßN9;,{.1ÓAØ � K @�C K Û�=�Ø�Ý K @ � K C KFE � Û�=E9�GN5�Ø �

K �õ:/×KJ
�
C�� K @��Á:{×�J

�
C�� K Û[=E.10
Óeß�06Ð[He,{B�0
:/CKâ�IRÓ

9;G ,/GEH10�.10
Ó|He,{G@JÅUDCEö¸ß@.e×757Ò�Ð[HaÖ��¢=D�73�Ö��¢=T9;G�5 �7?�?aã Ð�9�GÑU�0¶9;GN9�:/C*
�065Ñ9�GN5-,{OPß@:/0
OP0�GEHe065�9KÓ�ÿ¸He0�.j9FH1,/BK0)?�9FHj9
ã�Ò@U�0
Ó
â"!�×�He0aH1àN9FH4áõ×K. �73�Ö��Å9�GN5��7?�?³ã�HeàN0u,/OPß@:{0�OP0
GKHj9FH1,/×KG�,<Ó�øEÒ@,/He0uÐ�×�OPß@:{0�ù�9�GN5ÅHeà@0u9�GN9;:{C7Ó|,<Ó457, '�Ð�Ò@:/H
â
�@×K.S,{GNÓcHj9;GNÐ�04áõ×�.�9uå;ör57,{OP0�GNÓe,/×KGN9;:�5@9FHj9aÐ�Ò@U�0�=��7?�?³ãÃÓ|He×�.10
ÓRØ�å F-ý6Ûrö¸5@,/OP0�G�Ó|,{×�GN9�:NÓeÒ@.|á�9KÐ�06Ó*×;á>ß@.10�ör9;JKJ�.10�JK9;He065
Ð�ÒNO Ò@:<9FH1,/BK0ABF9;:{Ò@06Ó�.10
Ð�Ò@.jÓ|,{B�0
:/C¶9�Ó³Øtå]FÙý6Ûrö¸57,{OP0�GNÓe,{×�GN9�:¢5N9FH19¹Ð�ÒNU�06Ó�â@ô�àDÒNÓ
=Dÿc?³ãÄß@.e×FBD,<570
Ó�9)J�.10
9;H��cH1×D×�: �uáõ×K.
B�0
.e,/áõCD,/GNJRH1à@04.e06Ó|ÒN:yHjÓ_×�áNH1à@0
Óe04ß@.10�BD,/×KÒNÓw9;ß@ßN.e×E9�Ðjà@06Ó_9�GN5uáõ×K.w×�U7Hj9;,{G@,/GNJ�GN0�8 .10
ÓeÒ@:/H1Ó
=F:/,{2�0�áõ×�.*,{GNÓ|H19�GNÐ�049LB�0
.19�J�0
Ð�9KÓ|0aÐ�×KÓ|H1Ó
â
ô�à@0oû�ãÑHe06Ðjà@G@,<øEÒ@0AÜ � ÞDJ�0
G@0�.j9FH10
Ó°9Rß@.10�ör9;J�JK.e0
JK9;He0
5A5@9FHj9RÐ�Ò@U�0oUDC³à@,/0
.19�.1ÐjàN,{Ð
9;:{:/CAßN9;.eHe,/He,{×�G@,{G@J4H1à@0o×�.1,/JK,/GN9�:

5@9;H19¶Ð�ÒNU�0d9 ,/GEHe×ÅÓ|O¶9;:{:{0�.4àDCDß�0
.|ö¸.e06Ð[Hj9;G@JK:/06ÓaØõU@:{×7Ðj2DÓjÛo×;á*06øKÒ�9;:°Óe, 

0�âNô�àN0uGDÒ@O U�0�.�×�á*.e06Ð�Ò@.jÓ|,{B�0³ßN9�.|H1,yH1,/×KG@,{G@J

R



Ó|He0�ß�Óo5@0�He0
.eOP,{G@0
Ó�H1à@0AàN0�,{J�àEHo×�á°9)ûR,/0
.19�.1ÐjàN,{Ð
9;:¢ã�ÒNU�0KâDûR,/0
.19�.1ÐjàN,{Ð
9;:�3�0
Ð[Hj9;G@JK:/0uã�Ò@U�0
Ó³Ø�ûA3�ã�ÛS84,/Heà$9uà@0
,/JKàEH
×;á�×�GN0�9;.10¹,<570
GKH1,{Ð
9;:*H1×$Heà@0¶×K.e,{J�,{GN9�:S5@9FHj9�Ð�Ò@U�0�â°ÿrG ûA34ãoÓu×;á�à@0�,{J�àEHaHc8o×�0
9�ÐjàÔÐ�0
:/:�ÓcH1×�.10
Ó�HeàN0¶ß@.e0�÷@ù�ÓeÒ@O
:{×DÐ
9;:�He× Heà@0³9;GNÐjàN×�.g×�áTHeàN0AU@:{×7Ðj2P,yH�U�0
:/×KG@JKÓSHe×�â@ã�×KGNÓe0
øEÒ@0�GEH1:/CK=E9�GECPûR3�ã�×�á°à@0
,/JKàKH�Hc8�×¹Ð�9�G�U�0³Ð�×KGNÓ|He.1ÒNÐ[H10
5
,/He0�.j9FH1,/BK0�:{C UDCÙ9�ß@ß@:{CE,{G@JÑHeà@0Å×�G@0�ö¸57,{OP0�GNÓe,{×�GN9�:oÚ_Ö���H10
Ðjà@G@,<øEÒ@0º84,/Heà Heà@0$Ð�×K.e.10
Óeß�×�GN57,{G@J�U@:{×7Ðj2 Ó|,�
�06Ó)9�:/×KG@J
0
9KÐjà�57,{O¹0
GNÓe,/×KGTâ7û�,{0�.j9;.jÐjà@,{Ð
9;:N3�0
Ð[Hj9;G@JK:/0aã�Ò@U�0
Ó�×;áTà@0
,/JKàKHo×�G@0�9;GN5¶Hc8�×)à@0�GNÐ�0A9�.e0�JK0�G@0
.19�:/,�
�065PUDC¹ÿc?aãAâ(�@×K.
ûR3�ãoÓo×;áTàN0�,{J�àEHoJK.e069FH10�.SH1àN9;G�Hc8�×�=�Ü � ÞT57×D0
Ó�G@×�Hoß@.1×FBD,{5@0R9;GN9�:/CEH1,{Ð
9;:�×�.o0�ù7ß�0
.e,{OP0�GEH19�:�.10
ÓeÒ@:/H1Ó
âEô�àDÒNÓo8o0R8o0�.10
G@×�H)9;U@:{0¶H1×ÑÐ�×KO¹ß�9;.10¶ÿc?³ã H1×ÑûR3�ãoÓu×�á4à@0�,{J�àEH JK.e069FHe0
.aHeà�9;GÔHc8o×Nâ_ûR,/0
.19�.1ÐjàN,{Ð
9;: )�9;GN5 ã�ÒNU�06ÓÅØtû )�ã�ÛaÐ�9�G
G@×�H�U�0PJ�0�GN0�.j9;:{, 

0
5�UDC�×�ÒN.RH10
Ðjà@G@,<øEÒ@0�â°ÕAG@:{C-û )�ãoÓ�×;áoà@0�,{J�àEH³×�G@0¹9;.10),<570
GKH1,{Ð
9;:�He×ÅHeàN0¹Ö��-Ð�ÒNU�0K=>84à@,{Ðjà ,{Ó
9;G�ÿc?aãAâ��@×�.4û )4ãoÓ�×�á°à@0
,/JKàKH4JK.e069FHe0
.gH1àN9;G�×�GN0A8o0³ß@.e×FBK0�=KHeàN9;H4G@×POP9;H|H10�.�84à@,<ÐjàÅà@,{0�.j9;.jÐjà@,<Ð�9�:�ßN9�.|H1,yH1,/×KG@,{G@J
Ó1Ðjà@0�OP0³,{Ó�Ò�Ó|065>=@9På;ör57,{O¹0
GNÓe,/×KGN9;:Tû )4ã�àN9KÓo9�:/8�9LC7Ó�9)8o×�.jÓ|H�Ð
9�Óe0AÒ@ß¢5@9;He0uÐ�×EÓcH4×�á�9FH�:{0
9KÓcH C K � � Ø�8�0a9KÓeÓeÒ@OP084,/Heà@×KÒ7HR:{×KÓ1Ó4×;áwJ�0
G@0�.j9;:{,yHcC�HeàN9;HA9;:{:°57,{OP0�GNÓe,/×KGNÓ4àN9LBK0a9¶57×�O¶9;,{G$×;áSÓe, 

0 C°Û[â�ô�àN0aß@.e×D×�áwÐ
9;G$U�0uáõ×�Ò@GN5$,{G$HeàN0
9;ßNß�0
GN57,/ù¢âEô�à@0R.j9;GNJ�04×;á>ß�×KÓ1Ó|,{U@:{0�Ò@ß¢5@9FH10RÐ�×EÓcHjÓ*H1à@0�.10�áõ×K.e04,<ÓS.10
Ó|He.1,{Ð�He065¶Ð�×�OPßN9�.e065)He×uÿc?aãAâKÿrGPH1×;Hj9;:M=;HeàN0RU�0
Ó|H
ß�×KÓ1Ó|,{U@:{0uû )�ãúÐ�Ò@U�0u×;áwà@0
,/JKàKH � ! � àN9�ÓR9P8�×K.1Ó|HRÐ�9KÓ|0aøEÒ@0�.1CÅÐ�×KÓ|H�×;á*9FHR:{0
9KÓcH � K � # � K�� � Ü � Þ¸=�9�GN5$9P8�×K.1Ó|H
Ð�9KÓ|0 Ò@ß�5N9FHe0¹Ð�×EÓcH�×;ág9FH�:/069�Ó|H C K � � â�IRG-ÿ¸He0
.19;He,{B�0 ?�9FHj9�ã�Ò@U�0 84àN0�.10uHeàN0)Ö��$He0
ÐjàNG@,{øEÒ@0),{ÓAÒNÓe0
5$áõ×K.)Øtå�F � Û57,{OP0�GNÓe,/×KGNÓS9�GN5)Heà@0 �@3�Ö�� He06Ðjà@G@,<øEÒ@0�,<Ó*ÒNÓe0
5)áõ×�.*H1à@0�.10�O¶9;,{G@,{G@J³Hc8o×³5@,/OP0�G�Ó|,{×�GNÓ
=;àN9KÓ*.10
Óeß�06Ð[He,{B�048o×�.jÓ|H*Ð
9�Óe0
øEÒ@0�.1C$9;GN5$Ò@ß¢5@9;He0PÐ�×KÓ|H1ÓR×;á � K � � Ý � # �

K��
� 9�GN5 C

K
� � Ø � � C°Û � # ÝXC

K
� � â�ô�àDÒNÓ
=@H1à@0�.10 0�ùD,<Ó|H1ÓR9�G-ÿc?aãú84à@×KÓe0øEÒ@0�.1C�9;G�5ÅÒNß�5@9;He0aÐ�×EÓcHjÓ49;.10�9KÓ|CDOPß7H1×;He,<Ð�9�:/:{C¶,<570�GEHe,<Ð�9�:¢He×¹HeàN0 î/ì��gñ�ï ðjìFç7è��Fò áõ×K.�Heà@0aÐ�×�.1.e06Ó|ß�×�GN5@,/G@JPÐ�×EÓcHjÓo×;á

9;GDCºû )�ã�Ð�Ò@U�0Kâ

� 
 ËgÈRÎS
eÍ �DÏcË�È

ÿc?aã ,<Ó�Heà@0o÷N.jÓ|HwßN.e0�ö¸9�J�J�.10�JE9FH1,/×KG³He0
ÐjàNG@,{øEÒ@0�×KG¹5@9;H19³Ð�ÒNU�06Ó�HeàN9;HgÐ�9;G)H19�2�0�Heà@0�Óeß�0
Ð�,/÷�Ðoß@.1×�ß�0�.eHe,{0
Ów×�á�57, ��0
.e0
GEH
57,{OP0�GNÓe,/×KGº9FHeHe.1,/UNÒ7He06Ó�,{GEHe×¹9�Ð�Ð�×�Ò@GEH6âKÿrGNÓ|He069�5¶×�á°Ó|×K:/BD,{G@J)9)å;ör57,{OP0�GNÓe,/×KGN9;:�ß@.10�ör9;JKJ�.10�JK9;He,{×�G)ß@.e×KU@:{0�O 57,{.e06Ð[He:{C�=
HeàN0¹57, �¢0�.10�GEH³5@,/OP0�G�Ó|,{×�GNÓ�9;.10 à�9;GN57:{0
5-,/GN5@0�ß�0�GN570
GEHe:{C�âTô�à@,<ÓRJK.e069FH1:/C�Óe,/OPß@:{,y÷�0
ÓRHeà@0P570�BK0�:{×�ß@OP0
GKH6=�9�GN9;:{C7Ó|,<Ó
=
9;G�5 ,{OPß@:/0
OP0�GEH19;He,{×�GPÐ�×�OPßN9�.e065³He×³069;.1:/,{0�.w9;ß@ßN.e×E9�Ðjà@06Ó�âLIoHwHeà@04Ó19;OP0gH1,/OP0�9AJ�.10
9;He0�.�BF9;.1,/0�HcCa×;á¢øKÒN0�.1CKö¸Ò@ß¢5@9FH10
Ð�×EÓcH�He.j9�5@0�×��>ÓwÐ�9�G U�0oJK0�G@0
.19;He065>â6ô�àDÒNÓ�ÿ¸H10�.j9FHe,{B�0�?�9FH19aã�Ò@U�0
Ówß@.1×FBD,{5@0�9Aß@.19KÐ[H1,{Ð
9;:Eáõ.19�OP0�8o×�.12Ráõ×K.w5@0�B�0
:/×Kß@,{G@J
ß@.10�ör9;JKJ�.10�JK9;He,{×�GPH10
Ðjà@G@,<øEÒ@0
Óoáõ×K.�+ Õ�Ú°IAÖ 5@9FHj9¹Ð�Ò@U�0
Ó
â
QSBK0�G)Heà@×KÒ@J�à¹H1à@0�Ó|ß�9�Ð�0�×�á¢ß�×KÓ1Óe,/U@:{0�ß@.10�ör9;J�JK.e0
JK9;He,{×�G Ó1Ðjà@0�OP06Ów,{Ó*.10
Ó|He.1,<Ð[He065 UDC Heà@0�,/He0
.19;He,{B�04Ð�×KO U@,{GN9;He,{×�G

ß@.1×7Ð�0
Ó1Ó
=�8o0 8o0�.10)9�U@:/0 He×$Ó|àN×F8úH1àN9FH�HeàN0PøEÒ@0
.eCEö¸Ò@ß¢5@9FH10)Ð�×EÓcHAHe.j9�570
×��>ÓR×�áSß@.10�BD,/×KÒNÓe:/C$ß@.1×�ß�×KÓe0
5�H10
Ðjà@G@,<øEÒ@0
Ó
9;.10aO¶9FHjÐjà@0
5>â�ÿ¸HR.10�O¶9;,{GNÓ
=Nà@×F8o0�BK0�.6=@9�ÓA9;G�×�ß�0�GÑß@.e×KU@:{0�O$=@H1×ºÓ|àN×F8úH1àN9FHA,/G-JK0�G@0
.19�:>HeàN0)øEÒ@0�.1CEöMÒNß�5@9;He0 Ð�×KÓ|H
He.j9�5@0�×��>Ó4H1àN9FH�9;.10u×�ß7H1,/O¶9�:Táõ×�.RHeà@0)ÿc?³ã H10
Ðjà@GN,{øEÒ@0 9�.e0)9;:<Ó|×¶×Kß7He,{O¶9;:�84,yH1à-.e06Ó|ß�0
Ð�H�He×Å9;GDCÅßN.e0�ö¸9�J�J�.10�JE9FH1,/×KG
He06Ðjà@G@,<øEÒ@0Å×KG 9 à@,/JKà7ör57,/OP0
GNÓ|,{×�G�9;:�5N9FH19�Ð�ÒNU�0Kâ ��0�84,/:{:�ß@Ò@.jÓ|Ò@0ÅHeàN,{Ó¹ß@.1×�U@:{0�O$=w9�Ó)8�0
:/:49KÓuH1à@0ÅßN.e×KU@:/0
O ×;á
ÓeßN9;.jÓ|0³5@9;H19PÓ|0�H1ÓuÜ/ý �LÞ°,/G�×�ÒN.�áõÒ7HeÒ@.10a.10
Óe0
9;.jÐjàTâ


6� �3�TÊ��°ÈAÎ'�-�

� ���-/SZ�}�v�d|v
xkikqjmDf@Z�ª>v�d|v�~7\6qrh|­EiÁmKv
lE¬�/*Z�±�WjlKiyW1l;YcW
Z>µPv�YcW1dciyv
xkik¯jW[¬¹p;ikW1²ÙqrWjxkWjh1Ycik\
l¹ikl vR`AbExzYciy¬Kik`aWjlEqrik\
lDv
xD¬Ev�Y|v�~Dv�qrW6Z>¿Ml
	�

���������������������������! #"�
�$&%�'�
)(�"+*,'��-'/.0'�12"�143� 5%�*7698�mEXDv�«6Wjq���:���;D�j�/:Fm¢�[�
�34;Z

� 2��4<³ZL}_W1sFW1d_v
lE¬ *�Z *�v
`uv�¨Fdciyqr­KlDv�l�ZE}�\
YrYc\
`³´tbKX�hj\
`aXEb�Y|v�Ycik\6lA\
]@qrXDv�dcqrWSv
lE¬�ikhjWj~7W1dc«R^�no} /°qjZD¿Ml4	=
>�����#���#�������������
���@?A'��5'�(�"�BC"����D�
�7*,'��-'E3)FG��HI?KJI*D8[mKXDv
«
Wjqg�/:���;;��4
�;m>�[�6�
��Z

� ��� ^�Z ´-LAZ�^�­Dv
l�v
lE¬MLAZ�/*ZN¿M\6v
lElKiy¬KikqjZ4NoikW1d|v�dche­Kikh[v
x°hjbE~7W1q�]<\
d�d|v�lE«6We´tqrbK` ®FbEW1dcikWjqjZ�¿MlO	�

���������#���P�������������Q #"�
�$
%�'�
R(�"S*T'��-'/.0'�12"�1O3� 5%�*P6�8[m_XEv
«
Wjqa�34�:�;F��16�;mo�j�6�6�;Z /T¼;YcWjlE¬KW[¬$pLWedcqriy\
l XKbE~Kxyikqr­KW[¬-v
qu±�Wjh|­�Z *�WjX7\�drY[mTnolKiyp7Z>\�]
¾ ikqrhj\6lKqrikl�m��j�6�
��Z

� 5��-/SZ*.�Z@^�\;¬K¬NZSª>dc\�p�iy¬�iylK« ©�·���ªÃÀÁ\6l�´�xyiklKWAv�lDv�xks;Ycikh[v�x¢XKdc\FhjW1qrqriylK«FÂ*Yc\abEqrW1dr´tv
lEv
xzs�q¸Ycq�U7�glP¿¸±Ù`uv
lE¬Ev�YcW
Zw±�W1he­KlEikh[v
x
dcWjX7\
drY[m�/*Z*.�ZD^�\;¬E¬Pv�lD¬)��qrqr\Fhjiyv�YcW1qjm¢�[�
�6��Z

� :�� f@ZWVoW1»@lEW1d[m�V�Z>�g«
d|vj²*v�xÁmTv
lE¬��RZ /Tx*�g~E~Dv
¬KiÁZ¶±w­KW ¬�s�lDv�`aiyhu¬Kv�Y|vPhjbK~7W6Z¶¿tlX	�

�������������Y���������D���KZ�[���"��]\�^_�`(
*,'��-'a.�'�1�"cbd">��e`�]�afg�0(�$M3hZI*76,b]8[mDXEv
«
Wjq 2
�34�;$2�:
��m 2��6�
��Z

� ��� f@Z�VoW1»@lKW1d[m�VAZ��g«
d|vj²*v�xÁm*�RZ /Txo�g~E~Ev6¬KiÁm_v
lE¬�±oZwf�`aizYc­�Z *gWjxyv�YcikpLW¶XKdcW ½ ¼-qrbE`aq�U_�gl W�"³hjikWjlFY¹v�XEX�dc\Lv
h|­ ]{\
d
®FbEW1drs�iklE«¹¬�s�lDv�`aiyh³©�·���ªÃ¬Kv�Y|v¹hjbK~7WjqjZu¿Mli	�

�������������7���������=���O*,'��-'SZ���(�^_�d"0"�
�^_�`(K3_����*PZW8�m�XDv�«6WjqA�32
1�;F�6�/:Fm
�[�
�6��Z

� 4��CjKZ5V�d|v[sFmDf@ZD^�­Dv�bD¬�­�b�dciÁmE��ZD}_\6q¸²w\�drYc­�mD�RZE·�vjs�`uv
l�m;VAZ *gWjikhe­Ev�drY[mDµÅZ5k°WjlE¨
v�Yrd|v�\Km#.�ZEª¢Wjxkxy\[²4m@v�lD¬cNAZEª°izd|v
­KWjqr­�Z
V4v�Y|v�hjbE~7WaU
� dcW1x/v�Ycik\6lDv�xDv�«6«
dcW1«Lv�Ycik\
l \
X7W1d|v�Yc\�d�«
WjlEWed|v
xkik¯jiklE«�«
dc\
bEXK´�~FsFm�h1dc\
qrq¸´�Y|v�~�mLv
lD¬RqrbE~�´�Yc\�Y|v
xkqjZl*T'��-'Y?E^_�#^_��(
'��]\&mT�5��nDfo">\�(�"+*+^_1�����p�"�
�$�mDXEv
«6W1q 2���;G:���m¢�j�6��4;Z

� 1��4NAZ5VobEX�Y|v�Zwf�WjxkWjh1Ycik\
l¶\
]Tp;ikW1²SqgYc\�`uv�YcW1dciyv
xkik¯jWRikl¶v³¬Ev�Y|v�²*v�dcWj­E\
bEqrW6Z�¿MlM	=
>�����q���#���=���������9���M*T'��-'/.0'�12"@bqe#">��
�$
3_����*Cb]8[mEXEv
«
Wjqg��1�;E�6��2;m¢�j�6�34FZ

ý(T



� ���4NAZ�VobEX�Y|v�m�kRZ�Nov�dciklDv�d|vjs;v
lNm>�RZ *�v��¸v�d|v
`uv�l�m¢v
lD¬OjKZ>V�Z�noxkxk`uv
lNZ¹¿tlD¬KWe¼ÅqrW1xyW1h1Ycik\6l�]<\�da©�·��oª*Z¹¿tl 	�

�������������
������������� *,'��-' Z���(�^_�d"0"�
�^_�`(M3R����* Z98[mKXDv�«6Wjq 2
��1�;�2;�[�;m>�[�
�34;Z

� �[���4kAZaN�v�dciklEv�d|vjs;v
lNmF��Z *�v��¸v�d|v
`uv�l�m;v�lD¬4jKZLV�ZLn�xyxk`uv�l�ZD¿t`aXExkWj`aWjlFYciklE«o¬Ev�Y|v�h1bE~7Wjq°W�"ahjikWjlFYcxzsFZ7¿tlC	�

�����]���#���W���������
���@?A'��5'�(�"�BC"����D�
�7*,'��-'E3)FG��HI?KJI*D8[mKXDv
«
Wjq 2
�a:�;$2F�[�;m>�[�6�
��Z

� �6��� ^�Z5N�\Km *RZD��«
d|vj²wv
xÁm(,AZDµ¹Wj«
i/¬K¬K\�m@v
lE¬ *RZDf;dcik¨
v
lFY[Z *ov�lE«6W�®FbKW1dcikWjq�ikl�©�·��oª ¬Ev�Y|v³h1bE~7WjqjZ_¿MlM	=
>���������#���=���������
���@?A'��5'�(�"�BC"����D�
�7*,'��-'E3)FG��HI?KJI*D8[mKXDv
«
Wjq 4
��;�1�1;m¢�[�
�34FZ

� ��2��u±oZ�j
\6­ElKqr\6l�v�lD¬�VAZ¢f;­Dv�qr­Dv�Z¹f;\6`aW³v�XEX�dc\Lv
h|­EW1qRYc\PiklE¬KW1¼Å¬KW1qriy«
l�]<\�dRhjbE~7W³]{\
dcWjq¸YcqjZ �
Z�ZIZQ*T'��-'SZ���(�^_�d"0"�
�^_�`(
6��Gf_fo"��R^_�Km*2��KÀ¸�[Â�U 2�4�;F�/:;m>�j�6��4;Z

� �[��� L�Z]<4\�Yciy¬Kikq4v
lE¬ ,AZ *g\6bEqrqr\
X7\6bKxy\
qjZR��lºv
xzYcW1dclEv�YcikpLWAq¸Yc\
d|v
«
W³\
dc«6v
lKiy¯jv�Ycik\6lº]<\
d *g©�·��oªÔv�«6«�dcWj«Lv�YcWap�ikW1²Sqo~Dv
qrWj¬
\6l)hjbE~7W1YrdcW1WjqjZ°¿MlE	=
>�����q���#�������������W��� ?A'��5'�(�"�BC"����D�
�P*,'��-'E3)FG��HI?KJI*D8[mKXDv
«
Wjq 2
5L��;$2�:�1�m��[�6��1�Z

� � 5�� ,AZTª¢W1lD¬KqrW¹v
lE¬ *�Z_^_dcWjW1Yc­NZÑ±w­EW¹©�·���ªÄdcW1X7\
drY[Z�­FYrYcXqU ����²*²*²4Z \6xyv
X�dcWjX7\
drY[Z hj\
`��
�glDv
xzs�qrWjqjZ ­FYc`Pm 2��6�
��Z ª>v�drYcq
v[p6v�iyxyv�~ExkW4\6lKxyiklKWRikl Yc­EW�hjb�drdcWjlFYSW[¬KizYcik\6lNZ

� ��:�� µÅZ *�ikW[¬�W1²*v�xy¬NmNV�ZN��«�d|vj²*v
xÁm�v
lE¬Å��Z�/°x°�g~E~Dv
¬KiÁZ�X7^�bK~7WaU@noX@¬Kv�YcW1´�W�"³hjikWjlFY�\6lKxkiylKWav
«
«
dcWj«6v�Ycik\6lÅ²SikYc­ºXKdc\
«
dcWjq¸´
qrikpLW³]<WjWj¬K~Dv�he¨�v
lE¬�W1drdc\
dA~7\6bKlD¬�qjZ¹¿tl 	�

�����=�������+������������� F]�2^)"��#�R^ �I� '��]\EF#�-'��R^_10�R^)�0'afI*,'��-'a.�'�1�"C? '��]'�(�"�B4"��#�
3)F#FG*P6=?c8[mKXDv
«
Wjq��/:�;E�[��1�m"2��6�6�;Z

� �[��� µÅZ *�ikW[¬�W1²*v�xy¬Nm@V�ZN�g«
d|vj²*v�xõm���Z�/°xT�g~E~Ev6¬KiÁm@v�lD¬)*RZ7ª>v��¸v�dc\6xyv;Zaf;XDv
h1W1´�W�"ahjikWjlFY4¬Kv�Y|vuhjbE~7W1q�]<\�dR¬�s�lDv�`aikhRW1l�p;iz´
dc\6lK`aWjlFYcqjZu¿Ml 	=
>�����I���#���7���������=���i*,'��-'	� '�
0"0e����`10^_��(A'��5\ mT�5��nDfo">\�(�"4*+^_1�����p�"�
�$ 3_*,'
�@'�m 8[m�XDv
«
Wjq 2
5�;F�6�;m
2
�
�6��Z

� ��4��CjKZ *�Z�f�`aizYc­�m]kRZ�^wv
q¸YcWjxkxkiÁm¢��Zlj6­EiklK«
d|v
lNm�v
lD¬Å^�Z ´Mf@ZN·�iÁZRVos�lDv�`aikhAv�qrqrWj`�~Kxzs�\
]wp;ikW1²Sq�iklÅ¬Ev�Y|v)hjbK~7WjqjZ�¿MlA	=
>�����
F#$�B��l�W���@	=
�^h�]�2^ �]fo"�1+�
�7*,'��-'/.0'�12",F�$�10��"�B 143_	+JI*+F/8[mDXEv
«6W1q 2�4
5�;$2�1
��m>�j�6��1;Z

� ��1��u±�d|v
lKqcv
h1Ycik\
l³ª>dc\FhjWjqrqriklE«4ª¢Wedr]<\
dc`uv�lEhjW*^�\6bElKhjikxÁZE±*ª_^_´-N�~7WjlKhe­K`uv�dc¨AÀ¸�6Zk�6Z �LÂeZE��p
v
ikxyv
~KxkWwv�YT­FYrYcXlU ����²*²*²4Z YcX7h6Z \
dc«�Z
� �[���CjKZEf@ZGkoizYrYcW1d*v
lD¬¹µÅZ;¾�v
lK«KZT�gXEX�dc\�¼�ik`uv�YcW�hj\6`aXKbKY|v�Yciy\
l)\�]¢`AbExzYciy¬Kik`aWjlEqrik\
lDv
x@v�«6«�dcWj«Lv�YcWjq�\�]>qrXDv�dcqrW�¬Ev�Y|vAbEqriklK«

²*v[pLWjxkW1YcqjZ°¿tlE	=
>�����q���#�������������9���@?A'��]'�(�"�BC"��#���
�+*T'��-'E3-F`��HI? JI*�8[mEXEv
«6W1q��j�6��;$2
�
5Km>�j�6�6�;Z
� 2
���CjKZ@f7Z#k�izYrYcW1d[m7µÅZK¾�v�lE«KmEv
lE¬P}�ZE¿tsFW1d[Z°V4v�Y|v�hjbK~7W�v
XEX�dc\[¼Kik`uv�Yciy\
lPv�lD¬¹­Kiyq¸Yc\
«
d|v�`aq�p;iyvA²*v[pLW1xyWeYcqjZw¿Ml 	�

�����������)fo�

������������� ��������
�B4'��R^)���A'��]\&mT�5��nDfo">\�(�"+?A'��]'�(�"�B4"��#�+30���>m+?c8[mKXDv�«6Wjqg�6��;D�j��5Km>�j�6��1�Z

ý�ý




 
M
 @SËSÊNÏcÉ*� > �1ËgÊ 
�ËgÈ �KÉ7ÊNÍRÎ�É@ÏeÈA@ �*ÈäÇ���


�'� $�� ¤ " £ � 	 ����� ���6�6�K����� ���
� ��� � £ UE\
dcik«6iklEv
x¢¬Kv�Y|v�h1bE~7W (Rm�\
lEW1´t¬Kik`aWjlKqrik\6lDv�xNYcW1he­KlEiy®FbEWjq�� r m	� . myZ1ZjZjm
���
� � £ � � £ UDX�dcW1´tv
«
«
dcWj«6v�YcW[¬¶¬Kv�Y|v�hjbK~7W ( �
(�
 � (��
.E\�dgW[v
h|­P¬�iy`aW1lEqrik\6l����_¬�\

.E\
dgW[v�he­�� r�� � ���[������������! r &-� � mkZ�ZjZjm � ��� r�� � � �[�!��������� ! ��� r & � � m� �#" r�� � � �[�!��������� ! �#" r &-� � myZ�ZjZ1m
� � � � � �[�!��������� ! � &Ñ� � ¬K\
À ($� � � r ���������%����� r �r� �&���'" r ���������&�����(� ($� � � r ���������&����� r �1���%���#" r ���������)�����(���������($� � � r ���������&����� r � !*�,&Ñ�!�%���#" r ���������&� � �{Â �� � � ����� ���6�6�K��� À ( ��� r � � r ���������)� ��� r �c���%� �#" r ���������&� � �(�( ��� r � � r ���������&� �(� r �j���%� �'" r ���������&� � �(���������($��� r � � r ���������&���(� r � !+��&Ñ���&���'" r ���������%�����{Â,�

!�� �¢¦6£ "�� � � � � �-��� ���L�
�K��� �-.AV�W ½ lEW[¬a]<\�doWjv
h|­¹\6lKW1´t¬Kik`aWjlKqriy\
lDv�xNYcWjh|­ElKiy®;bKW/� � .��
� ��� � £ UDv�drd|vjs10�²SizYc­(!ºp6v�xkbEWjq�0 � ���õm	0 � �2�õmkZ�Z1Zjm	0 � ! &-�2�
� � £ � � £ UDh1\
drdcWjqrX7\
lD¬KiklK«aXKdcW1´tv
«
«
dcWj«6v�YcW[¬¶v�drd|vjs�0��
.E\�d32 � �AYc\3! & �4¬K\

0 � � 2�� � �54 � r6�7 
98 ��: ;,: 6 0 � < �(�*gW1YcbKdclºÀ(0 � � ���õm=0 � � ���õmyZ�ZjZ1m 0 � � !'& ���<Â,�

> 
M
 @SËSÊNÏcÉ*� > �1ËgÊ 
�Ë?> �AÍ4É@ÏeÈA@ � 
6�wÈ @8�@?�Í3> A Í �TÊ=B#ËgÈ#ÇA��


�'� $�� ¤ " £ � 	DC �;�6�-E
� ��� � £ UEXKdcW1´tv�«6«
dcW1«Lv�YcWj¬¶¬Ev�Y|vAhjbE~7W (����Kd|v�lE«6W1q�F r mGF . mkZjZ[ZjmGF��ÀÁqrW1xyW1h1YcW[¬¹~Fs)®FbEW1drsa]{\
d�\
dcik«6iklDv�x¢¬Kv�Y|v�hjbK~7W (�Â
� � £ � � £ UDd|v�lE«6W4qrbK`ü]<\�doqrW1xyW1h1YcW[¬)d|v�lE«6W�\
l (
*gWjqrbExzY � � �
.E\�dgW[v
h|­¶¬Kik`aWjlKqrik\6l1� � ¬�\

H � � � � � C �F�6�-E�I�� � �F� À�F � Â,� ��. H � � � ÀKJ ��: L � : M � �%N � Â�O J �(: L � : M �/P� � � . �.E\�dgW[v
h|­$ÀKJ r : L � : M � �%N r Â � H r ¬K\
.K\
dSW[v�he­$ÀKJ . : L

	
: M
	
�&N .jÂ � H .�¬K\

ZZZ
.E\
dgW[v�he­�ÀKJ	� : L

�
: M
�
�&N#�
Â � H �A¬�\

*gWjqrbExzY � *�W1qrbExzY .QJ r : L � : M � J . : L 	
: M
	9R�R�R

J � : L
�
: M
�
( � � N r �%N . ���������%N � �(�*gW1YcbKdclÅÀ *�W1qrbExzYeÂ,�

!�� �¢¦6£ "�� � ���%� C �F�6�-E�I�� � �F� �-.RV�W ½ lEWj¬ ]<\�dgW[v
h|­P\6lKW1´t¬Kik`aWjlKqriy\
lDv�xNYcWjh|­ElKiy®;bKWS���T.��
� ��� � £ UKd|v
lK«6W/F
� � £ � � £ UDYrd|v�lEqrxyv�YcW[¬VUtd|v
lK«6W�W³²SizYc­Pqrhjv
xkiklE«³]Áv�h1Yc\
dcqjmDiõZ W6Zkm � ÀKJ ��: L&: M �%NÁÂ�O J �(: L&: M P� � �H � �
� �
.E\�d�v
xkxXN¢¬�\

¿�]*ÀKJ ��: L&: M P� �LÂ�Yc­EW1l H � H�Y � ÀKJ �(: L%: M �&NÁÂ � �
*gW1YcbKdclÅÀ�fEÂ,�

ý �




 
M
�@SËSÊ�ÏrÉ*� > �jËSÊ � �uÌ ��É@Ï|È @ �*È Ç���


�'� $�� ¤ " £F� 	DC �F�6�-E
� ��� � £ UEXKdcW1´tv
«
«
dcWj«6v�YcW[¬¶¬Kv�Y|v�h1bE~7W ( � �KbEX@¬Kv�YcW[¬ hjWjxkx�� � � � r ����������� � ��iyl¹\
dcik«6iklDv�x¬Kv�Y|v�hjbK~7W��K¬Kiz»@W1dcWjlKhjW��ü~7W1Yt²wWjWjl)lEW1²Ãv�lD¬¹\
x/¬)p6v�xybKW�\
]��
� � £ � � £ U7bEX@¬Kv�YcW[¬)¬Ev�Y|vAhjbK~7W ( �
.E\�d�Wjv
h|­¶¬Kik`aWjlKqriy\
l1� � ¬K\

H � � �$�)� �	� �F�!�F�!I�� � �F� À
�=�MÂ,� ��. H � � � À 8 ��: � � : � � �&���tÂ�O 8 ��: � � : � � P� � � .��.E\�d�Wjv
h|­$À 8 r : � � : � � �&� r Â � H r ¬K\
.E\�dgW[v
h|­�À 8 . : �

	
: �
	
�&� .[Â � H .�¬�\

ZZZ
.E\
dgW[v�he­$À 8 � : �

�
: �
�
�%� � Â � H � ¬K\

( � � � r �&� .!���������%� � � � ( � � � r �)� .!���������&� � � . 8 r : � � : � � 8 . : � 	
: �
	 R�R�R

8 � : �
�
: �
� R
� �

*gW1YcbKdclÅÀ ( � Â,�
!�� ��¦6£ "�� � � � � �	� �F�!�F�!I�� � �F� �-.RV�W ½ lEWj¬ ]<\�doWjv
h|­¹\6lKW1´t¬Kik`aWjlKqriy\
lDv�xNYcWjh|­ElKiy®;bKW/� � .��
� ��� � £ UEiylE¬KW1¼
� � \
]TbKX@¬Ev�YcW[¬)hjW1xyx
� � £ � � £ UTUtd|v�lE«
W�Wa\
]Tv�»@Wjh1YcW[¬)hjWjxkxkq��DiklD¬�iyh1Wjq*²SikYc­¹qrh[v
xkiklE«³]<v
h1Yc\�dcqjm7iÁZ W
Zym

� À 8 �(: ;,: � � � 2FÂ�O 8 ��: ;,: � � P� � �H � �
� �
.E\�dov�xkx=2a¬K\

¿�]*À 8 ��: ;,: � � P� �6ÂwYc­KWjl H � H1Y � À 8 ��: ;,: � � �(2FÂ � �*gW1YcbKdclÅÀ�fEÂ,�

� 
��uË��.�TÊ > Ë�ÍRÈRÌ �jËSÊ�É*� � � �uÌ �_É�� 
 Ëo�KÉ�ËgÈ��úÏ �TÊ��wÊNÎ��AÏ|Î'��
 > �*ÈAÌ 
�Í�� �-�
¾$W XKdc\�pLW¹vºxk\[²wWedu~7\6bElE¬�\6l-Yc­EWu²w\
dcq¸Yuhjv
qrW¹bKX@¬Ev�YcW¹hj\
q¸Y³]<\�d v
lFsKN�}w^ú\
]o­EWjik«6­FY³Yt²w\º\
da«�dcW[v�YcWed[Z *gWjh[v�xkxõmTYc­Ev�Y
( ¬KWjlK\
YcWjq�v��L´M¬�ik`aWjlEqrik\6lEv
xw\�dcik«6iklDv�x�¬Kv�Y|v¶hjbK~7W6Z¢¾ izYc­E\
bKY�xy\
qrqa\
]�«6WjlKW1d|v
xkizYMs$xyWeYaW[v
h|­Ñ¬Kik`aWjlKqriy\
l-­Dv[pLW vÅ¬�\6`uv�iyl
� ���[����������� ! & � � Z��gxkqr\Km�xyWeY (������-~7W�v)hj\�drdcWjqrX7\6lE¬KiklE« No}*^ ¬Ev�Y|v)hjbK~7W�\�]*­EWjik«
­;Y��! 2;ZN¾$WA²Sikxkx°qr­E\[²4m�Yc­Ev�Y�Yc­KW
²w\�dcq¸Y*h[v�qrW�bEX@¬Kv�YcWghj\6q¸Y*\
l ( ���"� ikqSv�YwxkW[v
q¸Y ! � � r Z�±w­KWoXKdc\F\�]�~Ev
qrWjq�\6luYc­EWS]Áv
heY*Yc­Dv�Y_Yc­EW1dcW�v�dcWgdcWj«6ik\
lEq*\
]�qrik¯jW ! � � r
ikl¹Yc­EW7N�}*^ÔhjbK~7Wo²S­EW1dcW�Yc­KW4p6v�xkbEW�\�]TW[v
h|­¹hjW1xyx�ikl)Yc­EW�dcW1«6ik\6l¶¬�WjX7WjlE¬Kq*\6lPv�hjW1drY|v�iyl¹hjWjxkx�ikl)Yc­KW4\
dcik«6iklEv
x¢¬Kv�Y|v�h1bE~7W6Z

j�,�. /10�2l4'256_037 ; 0�c?2 �:e �]cf0E0�;
.E\�d_Yc­KW*XKdc\F\
]tmL²wW ½ dcq¸Y�lKWjW[¬AYc\4iklFYrdc\;¬KbKhjWgv6¬E¬�izYciy\
lDv�xElE\�Y|v�Ycik\6la²S­Kiyh|­³ikq�qrik`aikxyv�d°Yc\�Yc­EW*lK\
Y|v�Ycik\
l bKqrW[¬�ikl � ���õZ;·NW1Y3��~7W
v³¬�iy`aW1lEqrik\6l¹v�YrYrdcik~Eb�YcWo²SizYc­¶¬K\
`uv
ikl � � ��������� ! &-� � v�lD¬$#
%�&G��%'& � r ���������(% r*) ~7W�v .0'�12"T12"�+ �#"��]��"R\�]TX7\6qrizYcikpLW4iklFYcWj«6W1dcqjm
qrbEh|­�Yc­Dv�Y ! � 
 &� 7 r %��¸Z��glÅiklFYcWj«
W1d-, � ¬K\6`uv�ikl�À��6Â�h[v�l�~7W³¬�Wjhj\
`aX7\6qrW[¬�ikl;Yc\¹v)qrW[®FbKWjlEhjWA\
].��hj\6`aX7\
lEWjlFYop6v�xybKWjq#
,/&G�0,1& � r ����������, r ) qrbEh|­)Yc­Ev�Y

, � ,/&
& � r�
; 7 r

% ; . ������.2, �
�(� r�
; 7 r

% ; . ������.3, .4% r .2, r � À¸�j�LÂ

±w­EW5, � v�dcW�~Ev
qrW1´6% � ¬�ik«6izYcqjZ".E\
d�W1¼Kv
`aXExkW6mDik] ! � 1;m7Yc­EWjlA:aikq4¬KWjh1\6`aX7\6qrWj¬�iklFYc\7#
, r �(, .!��,�� ) � #¸���c���[� ) v�hjhj\�d|¬KiklE« Yc\~Dv�qrW)qrWj®;bKWjlEh1W$#
% r ��% .!�(% � ) � # 2�� 2��&2 ) Z°f;ik`aiyxyv�dcxksFm>��ikq�¬KWjhj\
`aX7\6qrW[¬�iklFYc\3#¸���j�!�|� ) Z°©ol-v��L´t¬Kik`aWjlKqriy\
lDv�x*¬Ev�Y|v�h1bE~7W6m~Dv�qrW�qrW[®FbEWjlKhjW8#
% ��: & ��% �(: & � r ���������0%��(: r ) iyqgbEqrWj¬)Yc\u¬KWjh1\6`aX7\6qrW�¬�ik`aWjlEqrik\6l1���cZK¿MlFYcbKikYcikpLW1xksFm;Yc­KW�¬Ev�Y|v³h1bE~7W4ikqgdcW1hjbKdcqrikpLWjxzs
XDv�drYcizYciy\
lEW[¬Rikl;Yc\�qr`uv
xkxkW1dT~Exk\Fh|¨;qjZ3.E\�dTiklEq¸Y|v
lKhjW6m�xkW1Y�( � ���|����U ( � 4��&4���~7W*vgYt²w\�´M¬�ik`aWjlEqrik\6lEv
x�¬Ev�Y|v�hjbK~7W6Z�¿t]E~Dv
qrW�qrW[®FbEWjlKhjW
# 2�� 2��&2 ) iyq4bKqrW[¬º]{\
d�~7\�Yc­�¬�iy`aW1lEqrik\6lKqjm7Yc­EWjl�Yc­EW)À 1
9 16Ât´M¬Kv�Y|vuhjbE~7WAikq ½ dcq¸Y�XDv�drYcizYciy\
lEW[¬�iklFYc\�5 ~Exk\Fhe¨;q4\�]wqrik¯jW 5
9 5
W[v�he­NZ�±w­EWjqrW³À 5-9 5LÂt´�~Exk\Fhe¨;q*v�dcW�iklaYcbKdcluXDv�drYcikYcik\
lEW[¬ iylFYc\ 5)À 2�9-2
Ât´�qrbE~K´�~Kxy\Fh|¨;q�W[v�he­Nm;²S­Eikhe­ v�dcW�qrik`aiyxyv�dcxksuqrXKxkikYSiklFYc\ 5
qriklE«
xyW4h1WjxkxyqjZE±w­EW 
>'��;: \
]TvR~Exk\Fh|¨ ikqS¬�W ½ lKW[¬)v�qw]<\
xyxk\[²SqjZ@±w­KW�~Exk\Fh|¨�qwYc­Ev�YSv�dcW�Yc­EWgdcWjqrbExzYS\
]�Yc­EW ½ dcq¸YSXDv�drYcikYcik\
lEiklE«�v�dcW
\
]@d|v�lE¨5��ZF±w­KWjizdwh|­Eikxy¬�dcWjl³­Ev[pLWwd|v
lK¨<�?&¹�6m;v�lD¬�qr\�\6lNZ .E\�dc`uv
xkxzsFm
Yc­KWS~Exk\Fhe¨;q°\
]7d|v�lE¨<�a­Ev�p6Wwd|v
lE«
Wjq�\�]@qrik¯jW 
 & � r6�7 r % �(: 6ikl¹¬�ik`aWjlEqrik\6l � � Z��Ùd|v�lE¨F´ N�~Kxy\Fh|¨uikq*XDv�drYcizYcik\6lKW[¬uiylFYc\ 
 � � 7 r % ��: M'� r d|v
lE¨F´|À(N�&��[Â_qrbE~�´�~Exk\Fhe¨;qw\�]¢d|v
lK«6W1´�qrik¯jW 


M'� .
6�7 r % �(: 6 ikl¬Kik`aWjlKqrik\6l1� � Z

±w­EW�v�lEh|­E\�dcq�\�]>Yc­EW�d|v
lK¨F´=�P~Kxk\Fhe¨;qgv�dcW4dcW1]{W1drdcW[¬¹Yc\av�q,

�����ShjWjxkxkq�À � � �r���õm � � � 5���m � 5G�|���õm � 5 � 5���iyl)Yc­EW4W1¼Kv
`aXKxkW�ÂeZD±w­KW
fo"�p�"2f>\
]�vahjWjxkxX��ikq�Yc­KWA«�dcW[v�YcWjq¸Yol;bE`�~7Wed < qrbKhe­PYc­Ev�Y���iyqgYc­EWRv
lKhe­K\
do\
]�vad|v�lE¨F´ < ~Exk\Fh|¨7Z7¿MlPYc­KWRWe¼Ev�`aXExkW6mKYc­EW4dc\F\
Y
hjWjxkx � � �|���_ikqRv�YRxkWjpLWjx°��m�hjWjxkx � 5G�&2��_ikqRv�YRxkWjpLWjx 2;m � � �|����ikqRv�YRxkWjpLWjx*�
Z¢±w­KWaxyW1pLWjx°\
]Sv hjWjxkx3� � � � r ���������%� � �_ikq�]{\
dc`uv�xyxzs¬KW ½ lEWj¬)v�qw]<\6xkxk\[²SqjZ7·NW1Y-#�� ��: &G�&� �(: & � r ���������&� �(: r*) ~7WoYc­EWo¬KWjh1\6`aX7\6qrizYcik\6l)\
] � � v
hjhj\�d|¬KiklE«RYc\>#
% �(: &G�(% ��: & � r ����������% ��: r?) ZK±w­EW1lxkWjpLWjxõÀ��jÂ*ikqg¬KW ½ lEWj¬)~Fs

ý �



�6ZoxkWjpLWjx�À��[Â � �Piz] � � 2�� 2 �	�1� 2 2�5 � U � ��: ; � �
2;Z4©�Yc­EW1dr²SikqrW6mExkWjpLWjxõÀ��[Â � < mKiz] � � 2���2!�	�j� 2 2 5 < U�� ��: ; � � v
lE¬ �@� 2 F32!�4U-� L%: 6�� �;Z
·�WeY�� � � � r ���������&� � ��~7Wav)hjWjxkx�v�YRxyW1pLWjx < 5 ��Z�¿�Ycq �G'�
0"������ � � � r ���������	� � ��ikqR¬KW ½ lEW[¬�~Fs � �'2
� 2 �OU�� � �� � & À�� � `a\;¬ 
 6; 7 r % �(: 6 ÂeZE¿tlFYcbEizYcikpLWjxzsFmFYc­EW�XEv�dcWjlFYg\
]>v�hjWjxkx �ov�YgxkWjpLWjx*N¢ikq*Yc­EW4v�lEh|­E\
dg\�]¢Yc­Dv�Ygd|v�lE¨F´|À(N . �[Âw~Exk\Fhe¨aYc­Ev�Yhj\
l;Y|v�iklEq��
ZK¿Ml Yc­EW4W1¼Kv
`aXKxkW6m � 2��&2���ikqSYc­KW4XDv�dcWjlFYS\
] � 2��|���õm � � �&2���mEv
lE¬ � � �c���õZ
� N�iyWed|v�dch|­Eikh[v
xS}�v
lD¬Ñ^�bK~7W ikqAhj\6lKq¸YrdcbEh1YcW[¬@m>qrbEh|­$Yc­Dv�YAdc\F\�Y³hjW1xyxkq³q¸Yc\�dcW Yc­KWuhj\
drdcWjqrX7\
lD¬�iylK«�XKdcW ½ ¼$qrbE` \�]gYc­KW

\
dcik«
iylEv
x>v�drd|vjs$À ( ����� � dc\F\�Y0� �
� ���@À ( � � ���������c���WU+( � dc\F\�Y>�<ÂrÂeZD��xkx�\�Yc­EW1dghjW1xyxkq��4v
«
«
dcWj«6v�YcWAYc­KW4p6v�xkbEWjqS\
]>Yc­KW4hjWjxkxkqoikl¶v�lU¸v�lE«
bExyv�d�~Dv�lD¬GW�¬KW ½ lEW[¬ ~Fs ( ���"� � ��� ��� ���@À ( � � ���������c����U'( � ���{Â#& � ���@À ( � � ���������|���qU'( � XEv�dcWjlFY[À��jÂ��<ÂeZ�¾ izYc­¹Yc­KW4¬KW ½ lEW[¬lE\�Y|v�Ycik\6l)²wW4h[v�lPlE\[² q¸Y|v�YcW�Yc­KW4XKdc\F\
]tZ

j�,a` � ��e �]c 0-0�;�0�;V2 �:e��S0��de�c�� 03m:7 

.¢izdcq¸Y[m;²wWohjv
l)v
qrqrbE`aWSYc­Dv�Y�Yc­KW1dcWoW1¼�ikq¸Ycq*vR¬Kik`aWjlKqriy\
l ���cm;qrbKhe­aYc­Ev�Y�Yc­KWoxyv
q¸Y*¬KWjhj\
`aX7\6qrizYcik\6l ~Dv�qrW %���: r iyq*«�dcW[v�YcWedwYc­Dv�l�6Z�¿�]�qrbKhe­)v�¬�iy`aW1lEqrik\6l ¬K\FW1q*lE\
YwW1¼�iyq¸Y[mKv�xyx % �(: r ­Dv[pLW�Yc­KWop
v
xkbEWR�4v�lD¬³Yc­EW1dcWe]<\
dcW�Yc­KWo~Kxy\Fh|¨;q*v�Y*d|v�lE¨¹��v
lE¬ud|v�lE¨ 2�v�dcW
iy¬KWjlFYcikh[v�xõZ@¿tl¶qrbEh|­�v hjv
qrW�Yc­EW�dcW[¬KbKlD¬Ev�lFYgd|v�lE¨PikqgdcWj`a\�pLW[¬NmEbElFYcikx�Yc­KWRdcW[®FbKikdcWj¬PXKdc\6X7WedrYMsP­K\6xy¬KqjZ@f�iklEhjW�²wWRXKdc\F\�]_Yc­KW
XKdc\
X7W1drYMs¹]<\
dTNo}*^�q4\
]�­EWjik«
­;YoYM²w\)\
d4«�dcW[v�YcWed[m�qrbKhe­Åv d|v�lE¨P`AbEq¸YoW1¼�iyq¸Y³ÀÁ\
Yc­EWedr²SiyqrW³v
xkx_~Ev
qrWjqoiylÅv
xkx_¬Kik`aWjlKqriy\
lEqov�dcW
W[®FbDv�x¢Yc\Å�
m�iÁZ W6ZkmNYc­EW&No}*^�­Dv�q�­EW1iy«
­FY�\6lEW[ÂeZ�^�\6lEqrWj®;bKWjlFYcxzsFm7Yc­EW³v�qrqrbE`aX�Yciy\
lÅ­K\6xy¬Kq�v�lD¬¶²SizYc­E\6b�Y4xk\6qrq�\
]�«6WjlKW1d|v
xkizYMsFm
²wW4\
~KY|v�iyl>% r : r � �6mEiõZ W6Zkm % r : r  2;Z

,o\[²Ñ²wWSW1¼Kv
`aiklKWSv
xkxDhjWjxkxkq3� � � � r ���������%� � �K²S­EW1dcW�� .
m-� �6mkZ[ZjZ1m-� � v�dcW�v
xkxk\[²wW[¬³Yc\4~7Wgv
lFsAp6v�xybKWjqT]{dc\6`�Yc­EW*dcWjqrX7W1h1YcikpLW¬K\
`uv
iklEqjZD±w­EW�p
v
xkbEW�� r ikqoqrWjxkWjheYcW[¬PqrbEh|­PYc­Dv�Y$� r ikq�lE\
Yo¬Kikp;ikqrik~ExkWA~Fs % r : r Z(,o\�YcW6mEYc­Ev�Y�qrbEh|­¶v � r `�bEq¸YSWe¼Kikq¸Y�~7Wjh[v�bEqrW% r : r  2FZE±w­KW4¬KW1hj\6`aX7\
qrikYcik\
l)\�]X� r v
hjhj\�d|¬KiklE«RYc\AYc­KWo~Dv�qrWoqrW[®FbKWjlEhjW5#
% r : &
����������% r : r*) ikqS¬KWjlK\
YcW[¬a²SizYc­$#�� r : &
���������%� r : r*) Zf�iklKhjW � r ikq�lE\�YR¬Kikp;iyqrik~KxyWa~Fs7% r : r m�Yc­KW³p
v
xkbEW � r : r iklÅYc­EikqR¬KW1hj\6`aX7\
qrikYcik\
l$ikqR«�dcW[v�YcWedRYc­Ev
lÅ¯jW1dc\$À<]{\6xkxk\�²SqR]{dc\
` À¸�[�LÂrÂeZ^�\6lKqrW[®FbEWjlFYcxzsFm;xkWjpLWjx�À��[Â � �6Z�.E\�d*Yc­EW�XEv�dcWjlFY�� � � � r ����������� � �N\
]>h1Wjxkx*�g]<\6xkxk\[²SqjmDYc­Dv�Y�� r � � r &-À�� r `a\;¬ 
 r; 7 r % r : ; Â �� r & À�� r `a\;¬.% r : r ÂeZDf�iklEh1WS� r ikqSlE\
Y�¬�iyp;ikqrik~ExkW4~Fs % r : r m�²wW4\
~KY|v�iyl)Yc­Dv�Y�� r 5 � r Z^�\6lKqriy¬KW1dSv�lubEX@¬Ev�YcWgYc­Ev�Ywv�»@Wjh1Ycq�hjWjxkx�� � � � r �c� �|�����������c���@ikluYc­KW�\�dcik«6iklDv�x�¬Kv�Y|v4hjbE~7W
ZF¾$Wgqr­E\[²4mFYc­Dv�Y�Yc­Eikq_bEX@¬Ev�YcWv�»@W1h1Ycq�v
lFs�hjWjxkx ��ikl (������-v�q4qrWjxkWjh1YcW[¬�v
~7\�pLW6Z".¢izdcq¸Y[m�qriylKhjW³hjW1xyx �Aiyq�v xkWjpLWjxz´c�³hjW1xyxÁm�izY4h[v
lÅlE\�Y4~7Wav dc\F\�Y�hjWjxkxSÀ<dc\F\
Y
hjWjxkxkq�v�dcW�xyW1pLWjxz´ ��h1Wjxkxyq�v
lE¬��7 26ÂeZE¿tYSYc­EWedcW1]<\�dcWAhj\
lFY|v
iklEqSYc­EW4p
v
xkbEW � ���@À ( � � ���������c���WU+( � ���{Â#& � ���@À ( � � ���������|����U+( � �#�{ÂÀ<dcWjh[v�xkxõmKYc­Dv�Y��PikqSYc­KW4XDv�dcWjlFYS\
] �jÂeZ7©o~;p;ik\6bEqrxzsFm;Yc­EWobEX@¬Ev�YcW[¬)h1Wjxkx �¶ikqShj\6lFY|v�iylKW[¬)ikl¹dcW1«6ik\6l ( � � ���������c���qU'( � ����ZD©ol)Yc­KW
\
Yc­KW1dR­Dv�lD¬Nm�qriklEhjW�� r 5 � r m �Ñhjv
l$lK\
YR~7Wahj\6lFY|v�iylKW[¬�ikl ( � �����������r��� U ( � XEv�dcWjlFY[À��jÂ��õZT^�\6lKqrW[®FbEWjlFYcxzsFm@Yc­EWap
v
xkbEWa\�] �hj\
l;Yrdcik~KbKYcWjqoYc\ hjWjxkx �RiklºYc­KW No}*^ÃhjbK~7W6Z�f�iklEh1WAYc­EWRiklD¬�W1¼¶p
v
xkbEWjq$� .
m � ��myZ[Z1Zjm � � h[v
l�~7WAqrWjxkWjh1YcW[¬ºv�dc~KikYrd|v�dcikxksFm�v�Y4xkW[v
q¸Y
! � � r hjW1xyxkq��RWe¼Kikq¸Yoiyl¶Yc­KW,No}*^ h1bE~7W�Yc­Dv�Yov�dcW�v�»@WjheYcW[¬P~Fs¶v
l�bKX@¬Ev�YcW4Yc\ ��Z@±w­Kikq�hj\6lKhjxkbD¬�Wjq�Yc­KWRX�dc\F\
]_\
]°Yc­EW�xk\[²wW1d
~7\6bKlD¬ \
]#! � � r ]<\�dgYc­KW4bEX@¬Kv�YcW�hj\
q¸Yg\6l¶v�l;scNo}*^�²SikYc­)YM²w\�\
dg`a\
dcW�xkWjp6WjxkqjZ

ý�Ý


