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DBPL Run-Time
System (DBPLRTS)
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Operating System
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from DBPL
to INGRES

INGRES
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Utility for checking type accordance9
between DBPL and INGRES relations,

and for binding the relations to DBPL or INGRES

Resolving mixed predicates:

Generation of SQL queries 
from DBPL predicates

The package ;
of procedures

written in 
C + embedded SQL
being the interface 

to INGRES

Evaluation of SQL queries

Evaluation of DBPL relational 
assignments,  insertions, deletions

and updates

Evaluation of relational comparisons,<
 unions, and low-level operations
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*âêLÞYÝAÞô÷�ÜLåcé j�sSi J�t'R,b`aSI i
ÿ�Þôäôãï÷âé&ê�ä-éZäôåcå"Û~èÖè8õ ÿ�Þné&êLè8õI÷ ú äôÚcå íïä-ãïõ/éAêIÞ5è)ãIåcì�ÿ�ÞnéAêIè8õ Ú°÷"��è~ù8ì;Ú�ãIÛ�ö?ãIÛ)Ý&Þô÷UÝ&Þ¿åCä-éAÚcè)ãï÷ éAè�é&êLÞ
î�ðUñ�ò ÷�ÚCõ8ÞÖý0ÙIè~Ý'ùïÞnÝ�ú_è)Ý&ÿ�äôã��ÏÞ�ÝAÞôä~÷­è~ãï÷âç'Þ�ùIÝ&Þ�ú_ÞnÝ�é&è
Û~Þ¿ãIÞnÝläôé&Þ�Ú�ã�÷�Üv�gê�ä=�nä~÷­ÞZä5Ý&ÜLã��·éAÚcÿ�Þ�ÞnÝAÝ&è~Ý
Úcã�éAêIÞ=�ÏÜIÝ&ÝAÞnã8éâÚcÿ ùIåcÞnÿOÞnã8éläôé&Úcè)ã�ý

} ~#� �3�F��� ���7�#�,�
���-� � �Z� �(���F�[�F�����@��� ���4��� ���^�@�3�F��� �

����� �������#�G �¡¢��£#¤4¥2£#�§¦X¨ª©G��«§£#¬�­Z®�¦ª¯ ¡¢°\£�±(��¬G£²¦^­³��´¶µ3·
ß~ý�*âêIÞ î�ðUñ�ò Ý&ÜIã��_é&Ú�ÿ�Þ ÷�ìL÷�éAÞnÿ ÚC÷
ùIÝ&è)Û~Ýläôÿ�ÿ�ÞôõóÚ�ã�¸/è8õ;ÜIå°ä��o1;í�é&ê8Üï÷�ä-å�å�ä)õ;æ)ä-ã���Þôõ õIä-é»ä

÷­é&Ý&Üv�Ïé&ÜIÝAÞô÷Oä-Ý&Þ ÷�éAè~Ý&Þwõ�Úcã õ;ì8ãïäôÿ�Ú$��ÿ Þnÿ�è~ÝAìÖý3*âêLÚC÷'�Ïè~ã���ÞnÝ&ãï÷�íâÚcã ùïäôÝ&éAÚ$�ÏÜIå°ä-Ý¿íU÷�ì8ã;é»äE�ÏéAÚ$�
éAÝ&ÞnÞô÷
ú_è~Ý�êIÚ�Û~ê��_åcÞ¿æÖÞnå�ÞF
;ùIÝAÞô÷&÷­Úcè)ãï÷�ä-ã�õ ùIÝAÞôõ;Ú+�nä-éAÞô÷ÏíUé­ì;ùïÞ õ;Þw÷��ÏÝAÚcùIéAè~Ýl÷�í�äôãïõ�õLä-élä õ;Ú+�Ïé&Ú�èE�
ãïäôÝ&ìÖý�D Þ���ÞnÚcæ8ÚcãIÛ
Ú�ã;ú_è~ÝAÿ�ä-éAÚcè)ã/ú_Ý&è~ÿ é&êIÞw÷�ÞO÷�éAÝ&Ü���é&ÜIÝAÞô÷�Ý&Þ�)¢ÜIÚ�Ý&Þô÷Uãïänæ8ÚcÛÖäôé&Ú�è~ã æ;Ú°ä�ùïè~Úcã8é&Þ¿Ýl÷Ïí
ä5ú_Þôä-éAÜIÝ&ÞZçUêIÚ+�gê ÚC÷0�ÏÜIÿ'�ïÞnÝl÷­è~ÿ�Þ�äôãïõ Þ¿Ý&Ý&è)Ý��_ùIÝ&è)ãIÞÖý'ö?ã ¸/è8õ8ÜIåCä��z1
é&êIÞ¿Ý&ÞZÚC÷âãIè ä-å�é&ÞnÝAãïä-éAÚcæÖÞ
÷­è~åcÜLé&Úcè)ãPý
*âêIÚ°÷ Ú°÷Uä-ã ä-ÝAÛ~ÜIÿ�Þ¿ã;é'Úcã�ú änæÖè~ÜIÝUèôú�åCäôãIÛ~ÜïäôÛ~Þô÷Uêïänæ8ÚcãIÛ
éAêIÞZù èë÷&÷­Ú%�IÚ�åcÚcé­ìOé&è õ;ÞM?ïãLÞ
�IÜLå%��é­ì8ù Þw÷Ïý

1;ý�*âêIÞC�Ïè~ãï÷­é&ÝAÜ��Ïé&Ú�è~ã ä-ãïõ�÷­Þnÿ�ä-ã8é&Ú+�n÷Pè-ú"Úcã8é&Þ¿Ý&ãïäôå�î ðUñVò ÷­é&ÝAÜ��Ïé&ÜLÝ&Þô÷�ÚC÷0ãIè~é ä-å�çUänìI÷�çâÞnå�åï÷�ùïÞ��Z�
Ú�?ïÞôõ�ä-ãïõ7�Ïå�Þôä-Ý¿ý

¹ ý�þÖÿøä-åcå�è)ùIé&Ú�ÿ�Ú%ºôäôé&Ú�è~ãï÷G�Ïè)ã��ÏÞnÝAãIÚcãIÛ ÷­ì;ã8élä��Ïé&Ú+�*éAÝ&ÞnÞw÷5Úcã8é&Ý&è8õ8Ü��ÏÞôõóä)õIõ;Ú�é&Úcè)ãïä-å�õ8Ú`d»�ÏÜIåcéAÚcÞô÷�Ú�ã
ÝAÞ��Ïè~Û)ãIÚ%º¿ÚcãIÛ
éAêIÞnÚcÝ ÷�Þnÿøä-ã8é&Ú$�¿÷âä-ã�õøÚ�ã�é&ÝlänæÖÞnÝ»÷�Ú�ãIÛ
é&êIÞ¿ÿ ý

¼ ý�.�è ùïèë÷&÷�Ú��IÚcå�Úcé­ì è-ú Üï÷�Ú�ãIÛ ä-ÝAÚcé&êLÿ�Þné&Ú+�
ä-ãïõ è~éAêIÞnÝ
è~ùïÞnÝ»ä-éAè~Ýl÷
Úcã�÷�ÚCõ8Þ�î�ðUñ�ò�êIÚ�Û~ê��_åcÞnæÖÞ¿åVÞF
h�
ùIÝAÞô÷&÷­Úcè)ãï÷�äôãïõ ùLÝ&Þôõ;Ú+�nä-éAÞô÷Vå�Úcÿ�Ú�él÷0é&êLÞ ú_ÜLåcå�ùïèôçâÞ¿Ý�èôúâþ�A ò

½ ý�*âêIÞ ÷�Þnÿ�äôã;éAÚ$�n÷0èôú"Ýlä-ãLÛ~ÞZæ)ä-Ý&Ú°ä��Iå�Þô÷VÚ�ãï÷�Ú°õ;ÞZÙ#¾\D�![	(¿^À�å�èÖè~ù�ÚC÷
�ïä~÷­Þôõ�è~ã>�Ïè~ù8ì8ÚcãIÛLí¢çUêLÚ$�lê
Ú�ã/÷­è~ÿ�ÞC�nä~÷­Þô÷ å�Þôä~õL÷âé&èO÷�Þ¿ÿ�ä-ã8é&Ú+��äôãIè~ÿ�äôåcÚ�Þô÷(�·ÜIãLÞ�
;ùïÞ���é&Þôõ�Þ�ü�Þ��Ïél÷��lý

¹;ý�*âêIÞ ÷�Þnÿ�äôã;éAÚ$�n÷Pú_è~ÝâÝAÞnåCäôé&Ú�è~ãïäôåO�Ïè)ÿ�ùïä-ÝAÚC÷­è~ãï÷0élä��ÖÞô÷VÚ�ã;éAè
ä����Ïè~ÜLã;é'ùIÝ&Ú�ÿ�ä-ÝAì��ÖÞnìL÷0è~ãIå�ìÖý#*âêIÚ°÷
äôåC÷�èOÿ�änì
åcÞwä~õ�é&èOÜIãIÞ�
8ùïÞ��ÏéAÞôõ�ÞÏü�Þ��Ïé»÷Ïý

���zÁ �������#�G �¡¢��£#¤4¥2£#�§¦X¨ª©G��«§£#¬�­Z®�¦ª¯ ¡¢°\£�±(��¬G£²¦^­�±GÂÃ·
ß~ý(¿�è)ÿ�ÿ�ÜLãIÚ$�näôé&Ú�è~ã5èôú õ;ì8ãïä-ÿ�Ú+��þ�A ò/çUÚcéAê�éAêIÞ�Þ�
8é&ÞnÝAãïä-åLçâè~ÝAåCõ�Ú°÷#�ïä~÷­Þôõ�è~ã ùIÝ&Þnù�ä-Ý&Þwõ�÷�é»ä-é&ÞF�

ÿ�Þ¿ã;é»÷Ïí��ÏÜIÝ»÷�è)Ýl÷Ïí"äôãïõ�þxA�ò î�Þô÷��ÏÝ&Ú�ùIé&Ú�è~ã/	�Ý&Þôä)÷Ïý=*âêIÚC÷�Ú�ã;éAÞnÝ�ú ä��ÏÞ5Ú°÷�ãIè)é�çâÞnå�å#ùLÝ&ÞnùïäôÝ&Þôõ ú_è)Ý
ãIÞw÷�é&Þwõ5ä-ã�õ5Ý&Þ��ÏÜLÝl÷�Ú�æÖÞ0ùIÝAè��ÏÞô÷&÷­ÚcãIÛLí~çUêIÚ+�gê2ÚC÷PÚcãIêIÞ¿Ý&Þnã8é�ú_è~Ý"åCäôãIÛ~ÜïäôÛ~Þô÷"åcÚ%�ÖÞ'î�ðUñ�ò0ý�*âêIÞnÝAÞÏú_è~ÝAÞ
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ç'Þ5êïänæÖÞZé&è�Ú�ÿ�ùIå�Þnÿ�Þ�ã8éâä ÷�ùïÞ��ÏÚ°ä-å ÷�élä��W� è-ú ÷�é»ä-é&Þ¿ÿ�Þnã8él÷Ïíx�ÏÜIÝ»÷�è~Ý»÷�ä-ã�õ þ�A òPî"	"� ÷Ué&è~Û)Þné&êLÞnÝ
çUÚ�é&ê�è~ùïÞnÝ»ä-é&è)Ýl÷�ä��Ïé&Ú�ãIÛ
è~ã é&êIÚ°÷U÷�é»äE����ý

1;ý�	�å�é&êIè)ÜIÛ~ê é&êLÞ-�Ïè)ã��ÏÞnùLéYèôú�ùIÝ&Ú�ÿ�ä-ÝAì7�ÖÞnì/Ú°÷C��ä~÷�Ú+��é&è�éAêIÞ�ÝAÞnåCäôé&Ú�è~ãïäôåVÿ è8õ;Þnå?í"þ�A ò êïä~÷ZãIè
õ;Ú�Ý&Þ���é#ùïèÖ÷A÷�Ú��IÚcå�Úcé­ìZè-ú�ÜIù�õIä-éAÞô÷#�ïä~÷­Þôõ5è~ãOùIÝAÚcÿ�äôÝ&ì(�ÖÞnìL÷Ïý"ö?ã'�Ïè)ã;éAÝlä~÷­éní~Ú�ãOî�ðUñ�ò�ä-åcåLÜIù�õIä-éAÞô÷
äôÝ&Þ7�ïä~÷­Þôõ�è)ã ùIÝAÚcÿ�äôÝ&ì��ÖÞnìL÷Ïý4*âêIÚ°÷@�näôÜï÷�Þw÷*ùIÝAèE�Iå�Þnÿ�÷ZÚcã êIèôç é&è ÞF
;ùIÝAÞô÷&÷O÷�è)ÿ�Þ�î�ðUñ�ò
ÜIù�õIäôé&Þô÷UÚcã þ�A ò0ý

¹ ý�.�è
éAÝ&ÜIéAê/æ)ä-å�ÜIÞô÷�à�ä~÷�ä
÷�Ü��ï÷­é&Ú�é&ÜIéAÞYç'ÞZÿ�Üï÷­éâÛ)ÞnãIÞnÝ»ä-é&Þ�ú_è)Ý&ÿOÜIåCä)÷�ß�Ä2ßZè~Ý2ß�Ä\8;ý
¼ ý�.�è
ãLÞô÷�éAÞôõ�ÜIãIÚcè)ãï÷MyIéAêIÞnì�ÿOÜï÷­éX�ïÞ2õ;è~ãIÞ2è~ã é&êIÞ2î�ðUñ�ò ÷�ÚCõ8ÞÖý
½ ý�.�è')ÖÜIÞnÝAÚcÞô÷�Ý&ÞnéAÜIÝ&ãLÚcãIÛ,�ïèÖè~å�Þôä-ã æ)äôåcÜIÞô÷�ý
¹;ý�.�è{�Ïè~ÿ�ù�ä-Ý&Ú°÷�è)ã�èôú5éAÜIùIå�Þô÷�ú_è~Ý�Þ�)ÖÜïä-å�Úcé­ìÖíUäôãïõ ãLèÃ�_è�d»�ÏÚCäôåcå�ì ÷­ÜIùIùïè~ÝAé&Þôõ���Þ�
8ùIåcÚ+�ÏÚcé
éAÜIùIå�Þ

Ú°õ;Þnã8é&Ú`?�ÞnÝl÷'ä-ãïõ�è~ùïÞnÝläôé&Ú�è~ãï÷Uè~ã é&êIÞnÿ ý
ÅÖý�.�è ÷­ì;ã8élä��Ïé&Ú+�*è)Ý&éAêIè~Û)è~ãïäôåcÚcé­ì è-ú é&êLÞ�K�QSfhm�LVú_ÜIã��ÏéAÚcè)ã�çUÚ�é&êóéAêIÞ/H�I�J%I�KML0�Iå�è��W��ý/& Þ çâè~ÜLåCõ

ùIÝAÞÏú_ÞnÝ�éAêIÞ ÷�ì8ã;é»ä�
ÇÆ�ÈEÉ�ÊhË
Ì�ÍSÎhÏ�ÎhÆ�Ë�Ð�Ð�Ð ÑxÒvÈ�ÓÔÐ�ÐhÐ�Õ Úcãï÷­é&Þôä)õ�è-ú»ÍrÎ�Ï�ÎhÆ�ËÃÆ�ÈEÉ�Ê�Ë[ÌZÖ�Õ
ÑxÒvÈ�ÓÔÐ�ÐhÐlý4*âêIÞ>�ÏÜIÝAÝ&Þnã8éO÷�ì8ã;é»ä�
óÚ°÷5Úcå�åcè~Û)Ú$�näôåUäôãïõ�ÿ�ä��ÖÞô÷5õ8Ú`d»�ÏÜIåcéAÚcÞô÷�Ú�ã�éAêIÞ ä-ÜIéAè~ÿ�äôé&Ú+�
Û)ÞnãIÞnÝ»ä-é&Ú�è~ã�è-ú þ�A ò3)¢ÜLÞnÝ&Ú�Þô÷Ïý

× ý�*âêIÞ¿Ý&Þ2ä-ÝAÞ
õ;Ú�d7�ÏÜLåcé&Ú�Þô÷VÚ�ã/ÝAÞné&ÝAÚcÞnæ8ÚcãIÛ ä-å�åPÚcã;ú_è)Ý&ÿ�äôé&Úcè)ã ä��ïè~ÜIé öGãLÛ~Ý&Þw÷ é»ä��Iå�Þô÷MyïÚcã�ùïäôÝ&é&Ú+�ÏÜIå°ä-Ýní
éAêIÚC÷0�Ïè)ã��ÏÞnÝAãï÷âÝ&Þ��Ïè~Û)ãIÚ%ºnÚ�ãIÛ
çUêIÚ+�gê�äôé&éAÝ&Ú%�LÜIé&Þô÷�ä-ÝAÞ�ú_è~Ý&ÿ ÚcãIÛ2é&êIÞZùIÝAÚcÿ�äôÝ&ì'�ÖÞnìI÷�ý

Ø ý�þ�A ò õ;ì8ãïä-ÿ�Ú+�U÷�é»ä-é&Þ¿ÿ�Þnã8él÷0Üï÷�ÞC)¢ÜIÞw÷�é&Ú�è~ã�ÿøä-Ý��L÷�ä~÷��­ú_è~Ý&ÿøä-å�ù�ä-Ýläôÿ�ÞnéAÞnÝl÷��;ý#*âêLÚC÷VÚ°÷VÚ�ã��Ïè~ãx�
æÖÞnãLÚcÞnã8é'ä-ãïõ�ÞnÝ&ÝAè~Ý��_ùIÝAè~ãIÞÖý

ß�88ýYþ�A òóÛ~Ú�æÖÞô÷�ùïèÖè~ÝZéAÞô÷�éAÚcãIÛ7�¿ä-ùïä��IÚcå�Úcé&Ú�Þô÷âú_è~Ý�ùIÝAè~Û)Ýlä-ÿ ÿ�ÞnÝl÷�í ÞëýMÛIýZä��ïè~ÜIéZãïäôÿ�Þô÷Uè-ú änæ~äôÚcå°ä��Iå�Þ
ÝAÞnåCäôé&Úcè)ãï÷Ïíïä��ïè~ÜIé�é&êIÞ¿ÚcÝUèôçUãIÞnÝ»÷�êIÚ�ùPíI÷­élä-éAÜï÷Ïíïã8ÜIÿ@�ïÞnÝ'è-ú é&ÜIùLåcÞô÷�íIÞné��~ý

ß~ß)ý(*âêIÞ�÷­ìI÷­é&Þnÿ è-ú�ãïänæ8ÚcÛÖäôé&Ú�è~ãOé&êIÝAè~ÜIÛ)ê-�ÏÜLÝl÷�è)Ýl÷0Û~Ú�æÖÞô÷PãIèZù èë÷&÷­Ú%�IÚ�åcÚcé­ìZé&èZãïänæ8ÚcÛëä-é&ÞUéAèZé&êIÞ0egPZb$QSP
éAÜIùIåcÞëí;çUêïäôé�ÿ�ä��ÖÞô÷VÚ�ÿ�ùIå�Þnÿ�Þ¿ãÖé&ÚcãLÛ5�LÝ&èôç�÷�Ú�ãIÛ'�nä-ù�ä��IÚ�åcÚcéAÚcÞô÷�Þ�
8é&Ý&Þ¿ÿ�åcìOõ;Ú�d7��ÜIåcé¿ý

ß�18ý(*âêIÞ¿Ý&ÞZäôÝ&Þ2÷�è)ÿ�Þ�ãIè)éUçâÞnå�å%��Y­Üï÷�éAÚ`?ïÞôõ ÷�ì8ã;é»äE�ÏéAÚ$� ú_Þôäôé&ÜIÝAÞô÷VèôúUþ�A ò ÷�éläôé&Þnÿ Þnã;é»÷My~ú_è~ÝUÞF
Iäôÿ�ùIåcÞëí
äôã/f�e iSs L_I"÷­élä-éAÞnÿ�Þnã8éPé&êLÝ&è~ÜLÛ~ê ä5��ÜIÝl÷­è~Ý�Ý&Þ�)ÖÜIÚ�Ý&Þô÷Pé&êIÞUÝAÞnåCäôé&Ú�è~ã5ã�ä-ÿ�Þ õ;Þô÷�ùLÚcé&ÞUéAêIÞâú äE��é0é&êïäôé
Ú�éUçUä~÷Uõ8Þné&ÞnÝAÿ�ÚcãLÞôõ*ùLÝ&Þnæ8Úcè)Üï÷�å�ì�õ;ÜLÝ&ÚcãLÛ�õ;Þ��ÏåCäôÝlä-éAÚcè)ã èôú0éAêIÞ=�ÏÜIÝ»÷�è~Ý¿ý

ß ¹ ý�î�Ú�Ý&Þ���é�ÜIù�õIäôé&ÞOé&êIÝAè~ÜIÛ)ê3��ÜIÝl÷­è~Ýl÷�ÿ�änì �lêïäôãIÛ~Þ
éAêIÞ
è~Ý»õ;ÞnÝ�èôúâÝAèôç�÷ÏíPçUêïä-é ÿ�Þôä-ã�÷ éAêïä-éZé&êLÞ
ùIÝAè��ÏÞô÷A÷�ÚcãLÛ�ÿ�änìOåcèë÷�Þ=�Ïè~ã�÷�ÚC÷­é&Þnãv�Ïì �_ÞÖýMÛLý0é&êIÞ2÷Aä-ÿ�Þ�ÝAèôç çUÚcå�å¢�ïÞZÜIù�õIä-éAÞôõ é­çâè
éAÚcÿ�Þw÷W�lý

ß ¼ ý�ö?ã�ùIÝAè~Û)Ýlä-ÿ ÿ�ÚcãIÛZèôú0Û)ÞnãIÞnÝAÚ$��äôùIùIåcÚ+�nä-éAÚcè)ãï÷Vç'ÞYãLÞnÞôõ�éAè/���näôùIé&ÜIÝAÞ��
÷�è)ÿ�Þ ÷�ìL÷�é&Þ¿ÿ Ý&Þôä��Ïé&Ú�è~ãï÷
éAè
ÞnÝ&ÝAè~Ýl÷�ýX*âêLÞô÷�ÞZÝ&ÞwäE�ÏéAÚcè~ã�÷Uä-Ý&ÞZãIè)éUçâÞnå�åP÷­ù Þ��ÏÚ`?ïÞwõ�Úcã�é&êLÞ5õ8è��ÏÜIÿ�Þnã8éläôé&Ú�è~ã�èôú�ö?ãIÛ)Ý&Þô÷�ý�Ù�è)Ý
Þ�
Lä-ÿ ùIåcÞÖí)çâÞ\�nä-ã�Ý&Þ��Ïè~Û)ãIÚ%ºnÞ�é&ê�ä-é�äYùïèë÷&÷�Ú��IåcÞZÿ�Þw÷&÷&äôÛ~Þ�ÚC÷
� ¼ 8 ¼ 8�8;í��IÜIéUç'Þ�õ;è
ãLè~é0�8ãIèôç�ä-åcå
éAêIÞ�÷­ÚcéAÜïä-éAÚcè~ã�÷ûÚ�ã
çUêIÚ$�lê
Úcé�Ú°÷#ÚC÷A÷�ÜIÞôõ�í;äôãïõ�ç'Þ�ä-Ý&Þ�ãIè)éâ÷­ÜIÝ&Þ�Ú ú�Ú�éVÚ°÷0äZ÷�é»ä-ãïõIäôÝlõ;Ú�ºnÞôõ�Þ¿åcÞnÿ�Þ¿ã;é
èôú0éAêIÞZÚcã8é&ÞnÝ­ú äE�ÏÞ,�_çUêIÚ$�lê>�nä-ãLãIè~é��ïÞ��lêïäôãIÛ~Þôõ�Ú�ã ãLÞ�
;éUÝAÞnåcÞwä~÷�Þw÷âè-ú é&êIÞ2÷�ìL÷�éAÞnÿ �»ý
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ß ½ ý(	�ÜLé&è~ÿøä-é&Ú+��Û~Þ¿ãIÞnÝläôé&Ú�è~ã/èôú�é&êLÞ@Ù§Ú[ÛpÙ
w
Ü[Ý ÷�é»ä-é&Þ¿ÿ�Þnã8éní;Ú�ã ä-åcå"ùïèÖ÷A÷�Ú%�LåcÞ5ùLåCäE��Þô÷âçUêIÞnÝAÞ5é&êLÞ
ÞnÝAÝ&è)Ý�ÚC÷�Þ�
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� ö?ãIÛ)Ýlð ×�Ø � öGãLÛ~Ý&Þw÷��~þxA�òBD ÞÏú_Þ¿Ý&Þnã���Þ
¸ ä-ã8Üïä-å ý�D Þnå�Þôä~÷­Þ^ì;íSDUÞnåCäôé&Ú�è~ãïäôå�* Þ��lêIãIè)åcè)Û~ì2ö?ã��~ýcí�	�ÜIÛ~Üï÷­é

ß Ø�×EØ
� ¾�Ý»äE� Ø ß�� ñ�ò��~þ�A ò0íOü�÷­ÞnÝZá�ÜLÚCõ;Þ ä-ãïõ/DUÞÏú_ÞnÝAÞnã��ÏÞÖí�	�ÞnÝl÷­Úcè~ã ß~ý 8;í��~ÜIãIÞ�ß ØEØ ß~ý5¾�Ý»äE�Ïå�Þ@¿�è~ÝAùïèE�

Ýläôé&Úcè)ãóß ØEØ ß)ý
� !
D�¸ þ Ø ß�� �Iý0!�õ;ÞnÝ¿í"	2ýXDUÜïõ;å�è-ü í�Ùâýð¸ ä-é&éAêIÞô÷�í��Iý & ý þr�gêIÿ ÚCõ;é¿ý î�äôélä¶¿�è~ãï÷­é&ÝAÜ��Ïé&Ú�è~ã�çUÚcéAê

D Þ��ÏÜIÝl÷­ÚcæÖÞ�þÖÞné^!#
;ùIÝAÞô÷&÷­Úcè)ãï÷Ïýg.�Þ�
8éâá�ÞnãIÞnÝ»ä-éAÚcè~ã ö?ã;ú_è~ÝAÿ�ä-éAÚcè)ã�þÖìI÷­é&Þnÿæ* Þ��gêIãLè~åcè)Û~ìÖý

1 ½



ñ0Ý&è��~ýÖè-ú'ß¿÷�éð!Vä)÷�é���& Þô÷�é î�ä-é»ä��ïä)÷�ÞG& è)Ý��L÷�êIè)ùPí���Ú�Þnæ�íuüYþIþ�DZí�¾(��énýcß ØEØ 8;í þëùIÝ&Ú�ãIÛ~ÞnÝ
ò�Þ��ÏéAÜIÝ&Þ=.�è)é&Þô÷âÚ�ã³¿�è)ÿ�ùIÜIéAÞnÝ�þr�ÏÚcÞnãv�ÏÞ ½ 8 ¼ í"ß Ø�Ø ß~íïùIùPý 1rÅëßM�o1 ØE¹

� þr��¸ ä Ø 1�� �Iýl& ýâþ��lêIÿ�Ú°õ;éní�Ùò¸ ä-éAé&êIÞô÷�ý�*âêIÞ î�ä-é»ä��ïä)÷�Þ ñ0Ý&è)Û~Ýläôÿ�ÿ�Ú�ãIÛ òPä-ãIÛ)Üïä-Û)Þ î�ðUñ�ò0í
D�äôé&Ú�è~ãïäôåcÞ2ä-ãïõ7DUÞnùïè~ÝAéný0Ù ö�î\! íx!âþ8ñ
D�ö�*�ð0D"	 ñ0ÝAèEY­Þ��Ïé ¹ 8rÅ�8;íg* Þ��gêIãLÚ$�näôå¢DUÞnùïè~ÝAé
þÖÞnÝAÚcÞô÷�íIÙ0ö­î(!�� Ø 1�� ¼ ì;í ß ØEØ 1

� ¸/D�þIþ Ø 1�� Ùâý�¸ ä-éAé&êIÞw÷Ïíg	5ý�D Ü�õ;åcèôü0í��Iýl& ý�þ��lêIÿ�Ú°õ;éní��
ý þëÜ��IÚcÞ¿élä;ýð*âêIÞ
î�äôélä��ïä~÷­ÞOñûÝAè~Û)Ýlä-ÿB�
ÿ�ÚcãLÛ òPäôãIÛ~Ü�ä-Û~Þ î�ðUñ�ò0í\ü�÷�ÞnÝ ä-ãïõ þÖìI÷­é&Þnÿ ¸ äôã;Ü�ä-å?ý Ù0ö­î(!Uí�!âþ8ñ
D�ö�* ð0D"	
ñ0Ý&èEY­Þ���é ¹ 8rÅ�8;íg* Þ��gêIãLÚ$�näôåODUÞnùïè~Ý&éZþÖÞnÝAÚcÞô÷�íIÙ0ö­î(!�� Ø 1�� ¼ Åëí0ß Ø�Ø 1

� þrD�ò#á�� Ø 8 ��¸óýYþÖéAè~ãIÞF�IÝlä��ÖÞnÝní
ò0ý 	5ý(DUèôçâÞÖí2ð�ý�ò�Ú�ãïõI÷Aäwìëí!�IýYá�ÝlänìÖí�¸óý5¿'ä-ÝAÞnìÖí=¸óý�ðâÝAè8õ;ÚcÞÖí
ñ#ý ðâÞnÝ&ãï÷­é&ÞnÚ�ãPí î5ý ðâÞnÞ��lêPà *âêIÞ ¿�è~ÿ ÿ�ÚcéAé&ÞnÞ ú_è~Ý2	�õ;æ)äôã��ÏÞôõ î ð0¸ þ�ÙIÜIã��M�
é&Ú�è~ãPý *âêLÚcÝlõ���á�ÞnãIÞ¿Ýlä-éAÚcè)ã î�äôélä ðUä~÷�ÞóþëìI÷­é&Þnÿ ¸ ä-ãIÚ¼ú_Þô÷�éAèIý ¸/Þnÿ�è)Ýlä-ã�õ;ÜIÿ .�èIý
ü5¿'ð���!
D�ò¶¸ Ø 8���1 × í Ø 	�ùIÝAÚcå'ß ØEØ 8;í !ûå�Þ��ÏéAÝ&è~ãLÚ$�n÷�D Þw÷�ÞôäôÝ��lê òPä��ïè~Ý»ä-é&è)Ý&ìÖí
¿�è~å�åcÞnÛ)Þ
è-úã!0ãIÛ~Ú�ãIÞnÞnÝAÚcãIÛLíEü�ãIÚcæÖÞnÝ»÷�Ú�é�ìUèôú§¿'ä-åcÚ¼ú_è~ÝAãIÚCä8í~ðâÞnÝ��ÖÞnåcÞ¿ìÖí�¿^	 Ø�¼ Å�1E8,�?äôåC÷­èh�"ñ0Ý&è��)ý~ö­Ù0ö­ñ
&�áò18ý|ì-¿�è~ã;úAýïè~ã�¾"��Y­Þ��Ïé���¾�Ý&ÚcÞ¿ã;éAÞôõ�î�äôélä���ä~÷�Þw÷��?îYþu� ¼ �0& Úcãïõ8Ý&ÿ�ÞnÝAÞÖí��~ÜIåcì ß ØEØ 8;í
�?äôåC÷�è��0	(¿^¸ þ8ö&á\¸�¾ î DUÞ��Ïè)Ýlõ ß Ø � ¹ �líïùIùPý ¹ ßM� ¼E¼ í0ß Ø�Ø 8;ý

" # ���4�������%$'&(# � )*$ �@� �3�F��� �,�#�,���@� � +�� ,��.- /10³�»�#�!$'2

3�4�5�6
Í�É�787�Ë�987�Î;:=< 6�>�? <�@ Í�Ê�È ACB�<8<�B 4EDGF Ð�ÐIHKJ ?MLN>PO B�<�Q

Í�ÊSR�Ó¢Î ACB�<8<�B 4EDGF Ð�Ð tMT J ?MLN>PO B�<�Q
Í�ËSR�ËhÉgÍ AVU W 3X68Y�6 <�Q
Æ�Z�Ë�9 ACB�<8<�B 4EDGF Ð�Ð tMT J ?MLN>PO B�<�Q 6 W�@�Q

7[RuÒrË�Ë�987�Î;:=< 6�>�? <�@ 7hÊ�È ACB�<8<�B 4EDGF Ð�ÐIHKJ ?MLN>PO B�<�Q
7hÊSR�Ó¢Î ACB�<8<�B 4EDGF Ð�Ð tMT J ?MLN>PO B�<�Q
ÆhÈ�Ï�ÈSÒ ACB�<8<�B 4EDGF Ð�Ð T J ?MLN>PO B�<�Q
\ ÎXZ ]8^�Ë AVU W 3X68Y�6 <�Q
Æ�Z�Ë�9 ACB�<8<�B 4EDGF Ð�Ð tMT J ?MLN>PO B�<�Q 6 W�@�Q

Í�7�Ë89�7�Î :=< 6�>�? <�@ Í�Ê�È ACB�<8<�B 4EDGF Ð�ÐIHKJ ?MLN>PO B�<�Q
7hÊ�È ACB�<8<�B 4EDGF Ð�ÐIHKJ ?MLN>PO B�<�Q
_ Ë�9 AVU W 3X68Y�6 <�Q 6 W�@�Q

Í�É�787�<�ÎhÏ :=< 6P` B 3 U ? W Í�Ê È ?aL Í�É�787�Ë89�7�ÎbQ
7[RuÒrË�<�ÎhÏ :=< 6P` B 3 U ? W 7�Ê È ?aL 7SRuÒrË�Ë89�7�ÎbQ
Í�7�< Î�Ï :=< 6P` B 3 U ? W Í�Ê ÈdcC7hÊ�È ?aL Í 7hË�9�7 ÎdQ

1�ì



e B8<
Í�É�787 A³Í�É87�7�< Î�ÏbQ
7[RuÒrË Af7SRSÒSË�< Î�ÏbQ
Í 7 A³Í 78<�Î�ÏbQ

5 < ?K>86 @�g8< 6;> Ò�Î8R�Ë�Î8h�É87�7 5 RSÒSËP@�ibQ
i 68Y U�W
Í�É�787jAk:�Í�É�787�<�ÎhÏ�lmldn�h t n8con�h�Ó
Z�Ë�^�n�cpH F cqn ` È�Ê�r�È�Ê�nCsdc

ldn�h�Hdn8con v ÈEÊ�ÎxÍ�n�c tMF cqn 5 RuÒ[Z�Ítn sdc
ldn�hKuvn8conGi�Ï8Raw�Îbn�cCu F cqn 5 RuÒ[Z�Ítn sdc
ldn�haxyn8con > Ï8RuÒPw�n�cpH F cqn ` È�Ê�r�È�Ê�nCsdc
ldn�h�zdn8con{BXr|R�ÓãÍ�n�cCu F cqnkBhË�^ Î�ÊgÍ�nCs}sdQ

7[RuÒrËjAk:=7[RuÒrË�<�ÎhÏ�lmldn 5,t n8con{W�ÉhËyn c~nk< ÎKrvn c t Hdc=n ` È�Ê�r�È�Ê�n1sbc
ldn 5 Hdn8conGi�ÈhÏ�Ëyn=c~n Y Ò�Î�ÎEÊyn8c t�� c=n 5 RuÒ[Z�Ítn sbc
ldn 5 uvn8con�h�ÆSÒ�Î \ n�cmn�ivÏ�É�Îbn=c t�� c=nk< È�Ó¢Îdn sbc
ldn 5 xyn8con�h�ÆSÒ�Î \ n�cmnk< ÎKrvn c t xyc=n ` È�Ê�r�È�Ê�n1sbc
ldn 5 zdn8con > R�ÓEn c~n�ivÏ�É�Îbn=c t Hdc=n 5 RuÒ[Z�Ítn sbc
ldn 5�� n8con > ÈM]yn c~nk< ÎKrvn c tKT c=n ` È�Ê�r�È�Ê�n1s~sdQ

Í�7 Ak: Í 78<�Î�Ï8l ldn�h t n8con 5,t n�c1u F8F sbcVldn�h t n�cmn 5 Hbn�c�H F�F sdc
ldn�h t n8con 5 u�n�cCx F8F sbcVldn�h t n�cmn 5 x�n�c�H F�F sdc
ldn�h t n8con 5 zbn�c tMF8F sbcVldn�h t n�cmn 5�� n�c tKF�F sdc
ldn�h�Hdn8con 5,t n�c1u F8F sbcVldn�h�Hbn�cmn 5 Hbn�cCx F�F sdc
ldn�hKuvn8con 5 Hbn�c�H F8F sbcVldn�hax�n�cmn 5 Hbn�c�H F�F sdc
ldn�haxyn8con 5 x�n�c1u F8F s8sdc�ldn�hax�n�cmn 5 zbn�cCx F�F s}sdQ

6 W8@ > Ò�Î�REË�Î8h�É�7P7 5 RuÒrËP@XivQ

1SÅ


