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ð/ù¥îpù¥ë�ë�è�ý�éW÷8èWðCçËñ�øCù�ý�ùnò´ë:ð/æ�ú´è�ñwù¥ð8îpéÂý�ù¥ú�è�ñwù¥çËñwæ$îpæJæWý�çCò´ðCè�ñ�ò�ð/þUôUæWý�ùiñ�øCèWðËæ�ðCùnë�õ/ÿ8ëwéfëwñwù¥ô}��
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ëwéfëwñwù¥ô}�
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1. Find books with title "AltaVista Search Revolution".
2. Find the section with the last subsection of which containing the keyword "multimedia".

4. Find the first author of the book titled "Modern Information Retrieval".
5. In the speech spoken by "Antonio", find the line that contains "merchandise".
6. Find authors containing "donald" followed by "knuth" within 2 words.

3. Find all citations in the article titled "Web Databases". 
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book CONTAINS ( title IS "AltaVista Search Revolution" )

section CONTAINS ( section[-1] CONTAINS "multimedia" )

cite CONTAINEDIN ( article CONTAINS ( title IS "Web Databases" ) )

author[1] CONTAINEDIN ( book CONTAINS ( title IS "Modern Information Retrieval" ) )

line CONTAINS ( "merchandise" CONTAINEDIN ( speech CONTAINS ( speaker IS "Antonio" ) ) )

author CONTAINS ( DISTANCE ( "Knuth", "Donald" ) <= 2 )

1. Find books with title "AltaVista Search Revolution".

2. Find the section in which the last subsection contains the keyword "multimedia".

3. Find all citations in the article titled "Web Databases".

4. Find the first author of the book titled "Modern Information Retrieval".

5. In the speech spoken by "Antonio", find the line that contains "merchandise".

6. Find authors containing "donald" followed by "knuth" within 2 words.
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���æWüEù�ý�è�ñ�òûæ�ð8ë.î�èWðZÿ�ùUÿ�õCò´úûñnõ/ü�öYý�æ�ô ñ�ø/ùÂë�ò´ôUü8úûù
æ�ð/ù¥ë�÷fèWðCç$ñ�ø/ù�üCý�æfîpù¥ë�ë�ò´ë�óWù�ý�é�ô�ù¥î�øCèWðCò�î�èWú(��p*ò´þ�õ/ý�ù$¦f�Pù-�¿èWðCç'�Pö;�Sù��Jü8ý�ù¥ë�ë�ñ�øCù Â ð�ñwæ�ðCò´æsèWðCç��.ðxõ/ñ�ø��xõCù�ý�òûù¥ë
ò´ðt!��%&��
å�øCò�ëië�ò´ôUü8ú´ù�ñwý^èWðCë�ú´è�ñ�òûæ�ð°æWö~
�� �xõ/ù�ý^òûù¥ënò´ðxñwæ�!���& èWú´úûæ-�(ënèWð�
�� è�üCü8ú´ò´î�è�ñ�ò´æ�ð ñwæmúûù�óWù�ý�è�þWùÍèWú´úSñ�øCù$èWç��

ó�èWð�ñ�è�þWù¥ë�ñ�øCè�ñNèWð��������"!ZøCèWënñwæmæ1z�ù�ý¥÷Sò´ð8î�ú´õCçCò´ðCþ��Jõ/ù�ý�éeæWüCñ�ò�ô�ò�|¥è�ñ�òûæ�ðI÷*èWðCç°ü�è�ý�èWú´úûù¥ú�èWð8ç�çCò´ë�ñwý�òûÿ8õ/ñwù¥ç
üCý�æfîpù¥ë�ë�ò�ð/þ¡��
¶ð°èWçCçCò´ñ�òûæ�ðI÷Æë�ò�ðCîpù�îpæ�ðCî�õ/ý�ý�ù¥ðCîpéeîpæ�ð�ñwý�æ�ú�èWðCç°ý�ù¥îpæ0óWù�ý�é�è�ý�ù�üCý�æaóJò´çCù¥çeÿxé ñ�ø/ù��E������!�÷*õ/ü¡�
çCè�ñwù¥ë�è�ý�ù·ô�õCî^øËù¥èWë�òûù�ý����>ù¥î�èWõCë�ùiñwý�èWçCòûñ�òûæ�ð8èWú�
��×ëwéfëwñwù¥ô�ë:è�ý�ùiý�ù¥èWç��Äæ�ðCúûéW÷/ëwéfëwñwù¥ô�ë:ë�õCî�øËèWë�ë�ù¥è�ý�î�øËù¥ðCþ�ò´ð/ù¥ë
ñ�øCè�ñÍë�õ/üCüEæWý�ñ�ø8òûþ�ø ñ�ø/ý�æ�õ/þ�ø/ü8õ/ñÂèWðCç3úûæ�ðCþ1�®ëwñ�èWðCçCò´ðCþ�ëwù�ý�ófò´îpùmô�õCëwñ³õCëwùØú´è�ý�þWùmèWô�æ�õCð�ñ�ëÂæWö.øCè�ý^ç¡�>è�ý�ùRñwæ
�Wù�ù�ü°çCõ/ü�ú´ò´î�è�ñwù.îpæWü8ò´ù¥ë=æWö�ò´ðCçCò´îpù¥ë�u �E��!¡w�x-y?�_!Jñwý�æ�ð/þÍë�õ/üCüEæWý�ñ(öYæWý·õ/üIçCè�ñwù¥ë-î�èWð ü�æWñwù¥ðxñ�ò´èWú´ú´éÍî�õCñ-ç/æ-�(ðØñ�ø/ù
ý�ù��JõCòûý�ù¥ô�ù¥ð�ñ:öPæWý(øCè�ý�ç��>è�ý�ùiý�ù¥ëwæ�õ/ý�îpù¥ë�èWð8çRò´ôUüCý�æ0óWùiñ�ø/ùnöPý�ù¥ë�ø8ð/ù¥ë�ë�æWözçCè�ñ�è��

¶ð"!Jù¥îpñ�ò´æ�ðt¦¡�K ���ùNë�øCèWú�ú"çCò´ë�î�õ8ë�ë(èWð/æWñ�øCù�ý-è�üCü8ý�æ�èWî�øØüCý�æWüEæ�ëwù¥çmò´ð¢u ph�_��w�w/y?�-å�ø/ùsè�ü8üCý�æ�èWî�øØëwù�ü8è�ý^è�ñwù¥ë

ñ�ø/ùÂü�æ�ë�ñ�ò´ð/þ�ëiæWö�ù¥èWî�ø|ù¥úûù¥ô�ù¥ð�ñ�èWðCç°ù¥èWî^øZñwù��fñ_�>æWý�çZò´ð°òûñ�ë.æ3�(ðZñ�è�ÿ8úûù��}p/æWý�ù��fèWô�ü8úûùW÷	��ù���æ�õCú�ç°øCè¥óWùÍè
&=
 � Ã3ñ�è�ÿ8ú´ùnöYæWý(ñ�ø/ù â à�ú�ò´ð/ùTá$ã�ù¥úûù¥ôUù¥ðxñ�÷�è¥� &HÃ q�ó Â å$� Â ñ�è�ÿ8ú´ùnöYæWý(ñ�ø/ù_�>æWý�ç â î�úûù�æWü�è�ñwý�è�ãf÷Eù�ñ�î1��ìeùNî�èWú´ú
ñ�ø/ù¥ëwù�ñ�è�ÿ8ú´ù¥ë~Ëbß�ç;Þ Ë?Ü:°�ä�ßVåV�zå(ø/ù>ë�î�ø/ù¥ô�è·æWö8ñ�ø/ù¥ëwù�ñ�è�ÿ8úûù¥ëSè�ý�ù�ñ�ø/ù�ë�èWôUù:èWë�Ã7&HÃ7�'Ã � å�!sèWðCçNå$Ã�#-å�!nù��/îpù�üCñ
ñ�ø/ù�ý�ùsò´ë:ð/æ�ð/ù�ù¥çËöPæWý(ñ�øCù�}~�:�F�j|!��îpæ�ú´õCô$ðB�

x



Antonio Query: In the speech spoken by antonio,
find the line that contains "merchandise".

Knuth Query: Find author containing "donald"
followed by "knuth" within 2 words.

// "donald" followed by "knuth" within 2 words
    and  0 <= knuth.wordno - donald.wordno
    and  knuth.wordno - donald.wordno <= 2

    and  donald.term = ’donald’
    and  knuth.term = ’knuth’

where  au.term = ’author’

// in the same document
    and  au.docno = donald.docno
    and  donald.docno = knuth.docno

select  au.*

TEXTS donald, TEXTS knuth
from     ELEMENTS au,

// author contains both "donald" and "knuth"
    and  au.beginno < donald.wordno
    and  knuth.wordno < au.endno

    and   speech.term = ’speech’

    and   line.beginno < merchandise.wordno
    and   merchandise.wordno < line.endno

// merchandise CONTAINEDIN speech
    and   speech.beginno < merchandise.wordno

    and   antonio.wordno - speaker.beginno = 1
    and   speaker.endno - antonio.wordno = 1

// all in the same document
    and   line.docno = merchandise.docno
    and   merchandise.docno = speech.docno
    and   speech.docno = speaker.docno
    and   speaker.docno = antonio.docno

    and   merchandise.term = ’merchandise’
    and   antonio.term = ’antonio’

// line CONTAINS merchandise

    and   speech.beginno < speaker.beginno
// speech CONTAINS speaker

// speaker IS "antonio"

    and   merchandise.wordno < speech.endno

    and   speaker.endno < speech.endno

select   line.*

ELEMENTS speech,
from     ELEMENTS line, ELEMENTS speaker,

             TEXTS antonio, TEXTS merchandise
where   line.term = ’line’ and speaker.term = ’speaker’ 

and      article.term = ’article’
where cite.term = ’cite’

where speaker.term = ’speaker’
and     antonio.term = ’antonio’

from ELEMENTS speaker, TEXTS antonio,

and     speaker.docno = antonio.docno
and     antonio.wordno - speaker.beginno = 1
and     speaker.endno - antonio.wordno = 1

(c)

 <speaker> IS "antonio"

select speaker.*

and     knuth.term = ’knuth’
where donald.term = ’donald’

from TEXTS donald, TEXTS knuth,

and     donald.docno = knuth.docno
and     knuth.wordno - donald.wordno <= 2

 "knuth" followed by "donald" within 2 words

(d)

select donald.*, knuth.*

and     knuth.wordno - donald.wordno > 0

from ELEMENTS line, ELEMENTS cleo

and     line.docno = cleo.docno
and     line.beginno < cleo.wordno
and     cleo.wordno < line.endno

(a)

 <line> CONTAINS "cleopatra"

select line.*

and     cleo.term = ’cleopatra’
where line.term = ’line’

from  ELEMENTS cite, ELEMENTS article

and      cite.docno = article.docno
and      article.beginno < cite.beginno
and      cite.endno < article.beginno

(b)

 <cite> CONTAINEDIN <article>

select cite.*

(e) (f)

pzòûþ�õ/ý�ùs¦¡Ô%Ã��/èWôUü8ú´ù¥ë=æWö~
�� æWüEù�ý�è�ñ�òûæ�ðCë·ò´ð�!���&¤�jè]�%�$q � å Â 
 � !r�Pÿa���$q � å Â 
 � Ã7��
 � �jî3��
+!��jç�����
J!��
å Â � � Ã¤�Pù-��å�ø/ù Â ð�ñwæ�ð8òûæ��·õ/ù�ý�éÍ�Pö;�>å�ø/ù��.ðxõ/ñ�ø��·õ/ù�ý�é

w
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¶ðeñ�øCò´ëiëwù¥îpñ�ò´æ�ðI÷H�>ù$è�ý�þ�õ/ù$öYæWýnñ�øCù$õCëwùUæWö:èWð��������"! öPæWý�#%�t&íò´ð/öPæWý�ô�è�ñ�òûæ�ðØý�ù�ñwý^òûù�óqèWú�æ�ðeñ�ø/ù�þWý�æ�õ8ðCçCë
ñ�øCè�ñ�òûñ¿ü8ý�æ0ófò´ç/ù¥ë�î�è�ü8è�ÿ8ò´ú´ò´ñ�òûù¥ëSñ�øCè�ñ�è.îpæ�ðxóWù¥ð�ñ�ò´æ�ðCèWú�

�íëwéfëwñwù¥ô4î�èWðCð/æWñ>æ1z�ù�ý0÷JèWðCçÂñ�øCè�ñ�òûñ¿ò´ë>ô�õCî�øÂù¥èWë�òûù�ý>ñwæ
ù��fñwù¥ðCç}�(òûñ�øÖð/ù���

� öPõ8ðCîpñ�òûæ�ðCèWú´ò´ñ®éÂèWð8çËöYù¥è�ñ�õCý�ù¥ë�ñ�øCèWðÖè�î�õCëwñwæ�ôñ
�� ë�éJëwñwù¥ôU��ìeùsîpæ�ðCë�ò´ç/ù�ý:ñ�ø/ý�ù�ùsî�èWëwù¥ë��

·�¸º¹�¸(» ¼8- 36) »�¸,½ T & �l¾ W T�� )?3637& � n
�mò´ë�ë�ò´ðCþnöYý�æ�ô ñ�øCù=æWüEù�ý�è�ñ�òûæ�ð8ë�èWðCç³ú´èWð/þ�õ8è�þWù¥ë�æWö�ôUæ�ëwñ 

��ëwéfëwñwù¥ô�ë�ò´ë�ñ�ø/ù-üCý�æfîpù¥ë�ë�ò´ðCþ.æWö � æ�ò´ð��xõ/ù�ý^òûù¥ë��zå�ø/ù
� æ�ò´ðËò´ë�õCë�õCèWú�úûé$îpæ�ðCë�ò�ç/ù�ý�ù¥çÍèUëwüEù¥î�ò´èWúûñ±é$æWö*ý�ù¥ú´è�ñ�òûæ�ðCèWúEçCè�ñ�è�ÿ�èWëwù.ëwéfëwñwù¥ô�ë�÷/ÿ�õ/ñ:ò´ë:òûñ:õCëwù�öjõCúEò´ðÍèWð¥

�Ïëwéfëwñwù¥ô
èWë���ù¥ú´ú*¿eìeù�ÿEù¥ú´òûù�óWùnñ�ø/ù�èWðCë+�>ù�ý-ò�ë�éWù¥ë���&"ù�ñ�ê�ë-úûæxæ��Rè�ñ·èWðmù��fèWôUü�úûù��$pzòûþ�õ/ý�ùs§¡�jè]��ë�øCæ3�(ë-è$ë�èWô�ü8úûù_#%�'&
ç/æfî�õCôUù¥ðxñ��(òûñ�øÍñ�ø/ý�ù�ùnÿ8òûÿ8ú�òûæWþWý�è�ü8øxéUù¥ð�ñwý^òûù¥ë��~!fõCüCüEæ�ëwù��>ù���èWð�ñ(ñwæÂèWë+�³ñ�ø/ù¥ëwùnñd��æ��xõCù�ý�òûù¥ë�Ô

À pzò´ð8çÍÿ8òûÿËù¥ðxñwý�òûù¥ë:ñ�øCè�ñ=î�òûñwù�!fô�ò´ñ�øIê�ë>ü8è�üEù�ý

À pzò´ð8çËèWõ/ñ�ø/æWý�ë��=ø/æ�øCè¥óWù�ôUæWý�ùiñ�øCèWðRæ�ð/ùnü8è�üEù�ý�ò´ðt!Y
J�%�"q��%w�w

å�ø/ù¥ë�ù��xõCù�ý�òûù¥ëiý�ù��JõCòûý�ù � æ�ò´ð8ënèWðCç°î�èWðCðCæWñ.ÿEùUù��Jü8ý�ù¥ë�ëwù¥ç�ÿxéeîpæ�ðxóWù¥ð�ñ�òûæ�ðCù¥ç�
�� ë�éJëwñwù¥ô$ë��³å(ø/ù��Cý�ëwñÄ�xõ/ù�ý�é
ò´ôUü�ú´ò´î�òûñ�úûéËü�èWòûý�ënõ/ü�ÿ8òûÿ°ù¥ðxñwý�òûù¥ësò´ðÍ�(øCò�î�øeñ�ø/ù'à�î�òûñwùTá!ù¥ú´ù¥ôUù¥ð�ñ�ò´ðeæ�ð/ù³èWðCçeñ�ø/ù�à��Wù�é�á!ù¥úûù¥ôUù¥ðxñsò�ðeñ�ø/ù
æWñ�ø/ù�ý·îpæ�ð�ñ�èWò�ðÖñ�ø/ùsë�èWôUù_�>æWý�çB�:å�øCù.ëwù¥îpæ�ðCç��xõCù�ý�éÍü8èWòûý�ë�õCüRñ�ø/æ�ëwù�ÿ8òûÿËù¥ðxñwý�òûù¥ë-ë�õCî^øRñ�øCè�ñ=ñ�ø/ù�à�èWõCñ�ø/æWý3á
ù¥úûù¥ôUù¥ðxñ�ë>ò´ð�ÿEæWñ�ø³øCè¥óWù-ñ�ø/ù=ë�èWôUù-îpæ�ðxñwù¥ðxñ�ë��¿å�ø/ù-î�øCèWú�úûù¥ð/þWù(öPæWý>ñ�ø/ùE
���ëwéJë�ñwù¥ô ò´ë�ñ�øCè�ñ�ñ�ø/ù��Jõ/ù�ý�ò´ù¥ë¿ò´ðxóWæ�úûóWù
ëwù¥è�ý�î^øCò´ð/þ öPæWý}�Wù�éY��æWý�ç8ëËñ�øCè�ñÖè�ý�ù°ðCæWñRîpæ�ðCëwñ�èWðxñ�ë�÷iÿ8õ/ñËè�ý�ù°ëwüEù¥î�ò��8ù¥ç ÿJé�ëwæ�ôUù°îpæ�ðCçCò´ñ�òûæ�ðCë��ò�(æ-��ù�óWù�ý0÷
ñ�ø/ù¥ëwù��Jõ/ù�ý�òûù¥ë-î�èWðØù¥èWë�ò´úûéËÿEù�ù�óqèWú�õCè�ñwù¥ç òûö���ùUõCë�ùsè³ý�ù¥ú´è�ñ�òûæ�ð8èWú�çCè�ñ�è�ÿ�èWëwùUëwéJë�ñwù¥ô}�·ìíòûñ�ømñ�ø/ùUë�î^ø/ù¥ô�èÍèWðCç
�Jõ/ù�ý�é�ñwý�èWð8ëwöYæWý^ô�è�ñ�òûæ�ðËç/ù¥ë�îpý^òûÿEù¥çÂò´ð}!Jù¥îpñ�òûæ�ðU�Y��o�÷8ñ�ø/ù·ñb�>æ��xõCù�ý�òûù¥ë�î�èWðÍÿEù=ù��füCý�ù¥ë�ë�ù¥çËò´ðU!���&eèWë:ë�ø/æ-�(ðÍò´ð
pzòûþ�õ/ý�ù_§¡�Pÿ���èWðCç��jî3�^÷Cý�ù¥ëwüEù¥îpñ�òûóWù¥úûé��

·�¸º¹�¸Á¹ ¼8- 36) ¹S¸cÂ � )?W�&*)?3cÃÄ&	Åk& � nÇÆ ��. )4Å - ��.�È 5m$�)4W%É - 5 -


¶ðÍñ�ø/ù%�E����è�üCüCý�æ�èWî^øI÷Cë�ò´ðCîpù��>ùnëwñwæWý�ùiñ�ø/ùiò´ðxóWù�ý�ñwù¥çËò´ð8ç/ù��Âò´ðÍèUçCè�ñ�è�ÿ8èWë�ùnëwéJë�ñwù¥ôË÷/üEæ�ëwñ�ò´ð/þ�ë�è�ý�ùnèWî�îpù¥ë�ë�ù¥ç
ñ�ø/ù$ë�èWôUù���è¥éeèWëný�ù�þ�õ8ú´è�ýnçCè�ñ�è��Âå(øCò´ëiô�è1�Wù¥ësòûñnîpæ�ð�óWù¥ð8òûù¥ð�ñsñwæÖèWî�îpù¥ë�ësÿEæWñ�ø ñ®éJü�ù¥ë.æWö:çCè�ñ�èRò´ð ñ�ø/ùÂë�èWôUù
�Jõ/ù�ý�éW÷CèWðCçÍñ�ø/ùsçCè�ñ�è�ÿ8èWëwùnëwéfëwñwù¥ô
î�èWðmèWõ/ñwæ�ô�è�ñ�ò´î�èWú�úûé$ñ�è1�Wù�î�è�ý�ùnæWö*æWüCñ�ò´ô�ò�|¥è�ñ�ò´æ�ðB�Så�ø/ù¥ëwùiñ±éxüEù¥ë:æWöh�xõCù�ý�òûù¥ë
è�ý�ùRèWç/óWæfî�è�ñwù¥ç ò´ð�u4�-ìÓ����y��(øCù�ý�ùÍñ�ø/ù�éZè�ý�ùRî�èWú�úûù¥ç|ìeù�ÿ¡�
!fõ/üCüEæWý�ñwù¥çr�·è�ñ�è�ÿ8èWëwù"�·õ/ù�ý�òûù¥ëNèWðCçÇ�·è�ñ�è�ÿ8èWë�ù��
!fõ/ü8ü�æWý�ñwù¥çZìeù�ÿÓ�·õ/ù�ý�òûù¥ë�� Â þ�èWò´ðI÷7��ùmõCëwùËè°ë�ò´ô�ü8úûù³ù��fèWôUü�úûùÍñwæ�ò´ú´ú´õ8ëwñwý�è�ñwù���!fõ/üCüEæ�ëwù���ùmøCè¥óWùÖë�ñwæWý�ù¥ç
ò´ðËæ�õCý-çCè�ñ�è�ÿ�èWëwùsèWðØò´ðxóWù�ý�ñwù¥çÖò´ð8ç/ù��ËæWöSñ�ø/ùÄ��� &Hóÿ�>ù�ÿÖü8è�þWù¥ë�÷EèWðCçmèWú´ëwæÂè¥��� Â ��ö Â åEÃ~!Rñ�è�ÿ8úûùsøCæ�ú´çCò´ð/þ
ò´ð/öPæWý�ô�è�ñ�ò´æ�ðUè�ÿ�æ�õCñ*þWý^èWçCõCè�ñwù(ëwñ�õ8ç/ù¥ð�ñ�ë¿ò´ðNæ�õ/ý¿ç/ù�ü�è�ý�ñ�ôUù¥ðxñ��*ìeù-î�èWð��8ðCçUèWú�úfþWý�èWçCõCè�ñwù(ë�ñ�õCç/ù¥ðxñ�ë��(ø/ænøCè0óWù
è���� &Hó ù¥ð�ñwý�é³õCë�ò´ð/þNñ�ø/ù�!��%&��xõCù�ý�é³ë�ø/æ3�(ðÖò´ð}pzòûþ�õ/ý�ù�ÐY�
å�øCò�ë$�xõCù�ý�é¥��æ�õCú�çRð/æWñ(ÿEù.ë�æ$ëwñwý�èWòûþ�øxñwöPæWýJ�>è�ý^çmòûö*ñ�ø/ù���� &Qó üEæ�ëwñ�ò�ð/þ�ë��>ù�ý�ùsò´ð8ç/ù��Jù¥çÖò´ðRèWð'

� ëwéfëwñwù¥ô

�(øCò�úûù·ñ�ø/ù���� Â ��ö Â å$Ã~!Ëñ�è�ÿ8úûù���èWë$�Wù�üCñ=ò´ðRè�çCè�ñ�è�ÿ�èWëwù���
¶ðËñ�øCè�ñ-î�èWëwùW÷8ñ�ø/ù.æ�ðCúûéÍðCè�ñ�õ/ý�èWú���è¥é}�>æ�õCú´çËÿEù
ñwæNÿ8õCò´ú�ç�èWðÍèWçCçCòûñ�òûæ�ð8èWú8ôUæfçCõCúûù(æ�ðÂñwæWüÍæWö"ÿEæWñ�øÍëwéfëwñwù¥ô�ë>ñwæNü8õCú´úa��� Â ��ö Â å$Ã !Âñ�õ/ü8úûù¥ë>èWðCçÂñ�ø/ù-ü�æ�ë�ñ�ò´ð/þ�ë
æ�õ/ñ¿èWð8çUç/ænñ�ø/ù � æ�ò´ðUò´ðNñ�øCò�ë�ôUæfçCõCúûù��Q
�ðUöjèWîpñ�÷au4�·ìÿ���Ty�ò´ëSô�èWò´ð8úûésîpæ�ðCîpù�ý^ð/ù¥ç��(òûñ�øNñ�øCù(îpæ�ðCëwñwý�õ8îpñ�òûæ�ðUæWö�ñ�øCò´ë
ôUæfçCõCúûù��Så�ø8ò´ë�øCèWë:ñ�ø/ý�ù�ùsçCò´ë�èWç/ó�èWðxñ�è�þWù¥ë���pzòûý�ëwñ�÷fñ�ø/ùsôUæJç8õCúûù·ò´ë�ý�è�ñ�ø/ù�ý(èWç¡�®ø/æJî1� !Jù¥îpæ�ðCçI÷Cè � æ�ò´ðËèWúûþWæWý^òûñ�øCô
øCèWë�ñwæ ÿEùÂò´ôUü�úûù¥ôUù¥ðxñwù¥çI÷SèWðCç�ñ�ø8ò´ësç8õ/ü8ú´ò´î�è�ñwù¥ë�ëwæ�ôUù�ñ�ø8ò´ð/þÖñ�øCù¥����� �"!Zò´ë�èWúûý�ù¥èWç/é°þWæJæfç|è�ñ��°å(øCòûý�çI÷*òûñ
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<bib>
<key> John99a </key>
<title> Semistructured Data </title>
<author> John </author>
<publish> SIGMOD99 </publish>
<cite> Smith74 </cite>
</bib>
<bib>
<key> John99b </key>
<title> Continuous Optimization </title>
<author> John </author>
<publish> SIGMOD99 </publish>
</bib>
<bib>
<key> Smith74 </key>
<title> Computation Theory </title>
<author> Smith </author>
<publish> JACM </publish>
</bib>

where bib1.term = ’bib’  and bib2.term = ’bib’
    and au.term = ’author’ and cite.term = ’cite’
    and key.term = ’key’ and smith.term = ’smith’

// bib2 contains author
    and bib2.docno = au.docno
    and bib2.beginno < author.beginno
    and au.endno < bib2.endno

// key IS t2
    and key.docno = t2.docno
    and t2.wordno-key.beginno=1
    and key.endno-t2.wordno = 1

// bib2 contains key
    and bib2.docno = key.docno
    and bib2.beginno < key.beginno
    and key.endno < bib2.endno

// bib1 contains cite
    and bib1.docno = cite.docno
    and bib1.beginno < cite.beginno
    and cite.endno < bib1.endno

// cite IS t1
    and cite.docno = t1.docno
    and t1.wordno-cite.beginno = 1
    and cite.endno-t1.wordno = 1

// author IS "smith"
    and au.docno = smith.docno
    and smith.wordno-au.beginno = 1
    and au.endno - smith.wordno = 1

// t1 and t2 are the same thing
    and t1.termno = t2.termno

// au1 IS t1

   and  t1.wordno-au1.beginno = 1
   and  au1.endno-t1.wordno = 1

   and au1.docno = t1.docno

   and  bib1.beginno < au1.beginno
   and  au1.endno < bib1.endno

// bib1 contains au1
   and  bib1.docno = au1.docno

// bib1 contains pub1
   and  bib1.docno = pub1.docno
   and  bib1.beginno < pub1.beginno
   and  pub1.endno < bib1.endno

// pub1 IS "sigmod99"
   and  pub1.docno = sig1.docno
   and  sig1.wordno-pub1.beginno = 1
   and  pub1.endno-sig1.wordno = 1

// bib2 contains au2
   and  bib2.docno = au2.docno
   and  bib2.beginno < au2.beginno
   and  au2.endno < bib2.endno

// au2 IS t2
   and  au2.docno = t2.docno
   and  t2.wordno-au2.beginno = 1
   and  au2.endno-t2.wordno = 1

// bib2 contains pub2
   and  bib2.docno = pub2.docno
   and  bib2.beginno < pub2.beginno
   and  pub2.endno < bib2.endno

and  t1.wordno <> t2.wordno
   and  t1.termno = t2.termno
// t1 and t2 are different occurrences of the same term

(c)

more than one paper at SIGMOD99.
Find those authors who have

select t1.*, t2.*
from   ELEMENTS bib1, ELEMENTS bib2,
           ELEMENTS au1, ELEMENTS au2,
           ELEMENTS pub1, ELEMENTS pub2,
           TEXTS sig1, TEXTS sig2,

   and sig1.term = ’sigmod99’ and sig2.term = ’sigmod99’

           TEXTS t1, TEXTS t2
where bib1.term = ’bib’  and  bib2.term = ’bib’
   and  au1.term = ’author’ and au2.term = ’author’
   and  pub1.term = ’publish’  and  pub2.term = ’publish’

// pub2 IS "sigmod99"
   and  pub2.docno = sig2.docno
   and  sig2.wordno-pub2.beginno = 1
   and  pub2.endno - sig2.wordno = 1

<database>

</database>

select bib1.*
from  ELEMENTS bib1, ELEMENTS bib2, ELEMENTS au,
         ELEMENTS cite, ELEMENTS key, ELEMENTS smith,
         TEXTS t1, TEXTS t2

Find those bib entries that cite Smith’s paper.

(a)

(b)
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select  g.*
from     GRADUATES g, ELEMENTS au, TEXTS fn, TEXTS ln,

// author contains firstname

// author contains lastname
    and  au.docno=ln.docno and au.beginno < ln.wordno and ln.wordno < au.endno

    and  au.docno=fn.docno and au.beginno < fn.wordno and fn.wordno < au.endno

where   au.term = ’author’ and fn.term = g.firstname and ln.term = g.lastname
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    and   section.beginno = (select min(beginno)
                                              from   ELEMENTS e
                                              where e.term = ’section’)        </section>

    </section>
</section>

<section>

    <section>

        <section> 
        <title> Beyond Simple Translation </title>

            <title> Case 1. Join Processing </title>

select  title.*
from     ELEMENTS section, ELEMENTS title
where  section.term = ’section’
    and   title.term = ’title’

(b)(a)

    and   section.beginno < title.beginno
    and   title.endno < section.endno
    and   title.depth - section.depth = 1

    and   section.docno = title.docno

    <title> Information Retrieval on RDB </title>
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æWüEù�ý�è�ñwùUæ�ð°ò´ð8îpý�ù¥èWë�ò´ð/þ�ú´éÖú´è�ý�þWù�ýnò´ðCü8õ/ñ�ë·èWðCç üCý�æfçCõCîpùUò´ð8îpý�ù¥èWë�ò´ð/þ�ú´éRú´è�ý�þWù�ýnæ�õ/ñwü�õ/ñ�ë����·õ/ù�ý�òûù¥ë���!�¦/÷	����¦/÷
���%§ÍèWð8ç����%ÐÍëwñ�èWðCç æ�õCñiöYý�æ�ô ñ�øCù�æWñ�øCù�ý�ë��s
�ð ñ�øCù¥ëwù��xõCù�ý�òûù¥ë�÷Eæ�ð/ùUñwù�ý�ô ò´ë·øCòûþ�øCúûémëwù¥úûù¥îpñ�òûóWùW÷=�=øCò´úûù�ñ�ø/ù
æWñ�ø/ù�ý-ò´ë:øCòûþ�øCú´é$õCðCëwù¥ú´ù¥îpñ�òûóWù��
ìeù�ñwý�òûù¥çRçCò�z�ù�ý�ù¥ðxñ=ò�ðCçCò´îpù¥ë�æ�ðmñ�ø/ùÄÃ7&HÃ~�tÃ � å�!ËèWðCçÖå$Ã�#-å�!Íñ�è�ÿ8úûù¥ë(ÿ8õ/ñ$�>ùsîpæ�ð8ë�ò´ç/ù�ý�ñd��æ³ý�ù�üCý�ù¥ëwù¥ð��

ñ�è�ñ�òûóWù�æ�ðCù¥ëiò´ðØñ�øCò´ë·ü8è�üEù�ý���qið/ùUò´ëièËî�ú´õCëwñwù�ý�ù¥çØò�ðCç/ù��Öæ�ð ñ�ø/ùÇz�}j�U���~|!��� �~���7|!�!�Uîpæ�ú�õCô�ðCë�÷Iñ�øCù�æWñ�øCù�ý.ò´ë
èÖî�ú�õCëwñwù�ý�ù¥çZò´ðCç/ù�� æ�ð�èWú´ú�îpæ�ú´õCô�ð8ë��ÂìeùÍî�èWú´úSñ�øCù$öPæWý�ôUù�ý�Ë���É���Û;É1äÖî�ÞsÊ��	��ÛCÉ1ä 
ÍÝmÊaè]ßJê³èWðCç�ñ�ø/ù$ú´è�ñwñwù�ý}ÛCÉ1æ�ß�ç
Ý�Ê�è]ßJêT�Rå�è�ÿ�úûù��më�ø/æ3�=ënñ�ø/ù³ëwñwæWý�è�þWù³ý�ù��xõ8òûý�ù¥ôUù¥ðxñ�ënöPæWý.ñ�ø/ù³ò´ðxóWù�ý�ñwù¥ç���úûù¥ë.ò´ð°ñ�ø/ù�
�� ë�éJëwñwù¥ô9èWðCç�öYæWý�ñ�ø/ù
ñ�è�ÿ8úûù¥ëièWð8çØò�ðCçCò´îpù¥ë-ò´ð"���  Y� � æÍîpæ�ô�üCý�ù¥ë�ë�ò´æ�ðØò�ë-çCæ�ð/ùNæ�ð ñ�ø/ùUò´ð�óWù�ý�ñwù¥çeú´ò´ëwñ�ë�� Â ë��>ù�î�èWðeëwù�ùW÷"ñ�ø/ùUîpæ0óWù�ý
ò´ðCçCù��sý�ù��JõCòûý�ù¥ë¿ôsõCî^ø$ôUæWý�ù(ëwñwæWý�è�þWù=ñ�øCèWð�ñ�ø/ù(ñb�>æ1�®îpæ�ú´õCô�ðÂò´ðCç/ù��E÷�ò´ðNöjèWîpñ�÷Jò´ñ�ò´ë�è�ñ�ú´ù¥èWëwñ¿èWë�ÿ�òûþnèWë�ñ�ø/ù(ñ�è�ÿ8úûù
òûñ�ëwù¥ú´öd� Â ú´ëwæ/÷/ñ�ø/ù��������"!³ý�ù��JõCòûý�ù¥ë�ô�õCî�øËô�æWý�ùnëwñwæWý�è�þWùnñ�ø8èWðÍñ�ø/ù%

� ëwéJë�ñwù¥ôË÷/ù¥ëwüEù¥î�ò´èWú´úûé��(òûñ�ø³ñ�ø/ùnò´ðCçCù��a�
� æWñwù(ñ�øCè�ñ�ñ�øCù�ñwù�ý�ô â ò�ðCç/ù��¡ãiò´ëSæ0óWù�ý^úûæ�èWç/ù¥ç$ò�ðUñ�øCò´ëzü8è�üEù�ý��zå�ø/ù�ý�ù�ò´ëSñ�ø/ù$
��3ò�ð�óWù�ý�ñwù¥çÂò´ðCç/ù��E÷Wñ�ø/ù¥ð$ñ�ø/ù�ý�ù

è�ý�ùiò´ðCç8ò´îpù¥ë�ò�ð$ñ�ø/ù%�������"!a�/åÆæUô�è1�Wùiñ�ø8ò´ð/þ�ë>î�úûù¥è�ý¥÷���ùiõCë�ù��JõCèWú´ò��8î�è�ñ�òûæ�ðCë�èWë:ôsõCî^øËèWë�üEæ�ë�ë�òûÿ8ú´ù��H
¶ð³î�èWë�ù¥ë
�(ø/ù�ý�ùiñ�ø/ù�ý�ùnò´ë�ðCæ��xõCèWú�ò��8î�è�ñ�òûæ�ðI÷fñ�ø/ù.ñwù�ý�ôÌý�ù�öPù�ý�ë:ñwæ�ñ�øCù_�E������!Rò´ðCç/ù����

o�§



âmR O ä�í
24.�I�L
:(<?L�0Rð�ÝKL <bFCM�Ý4L�8V.mÝ4N íJc�8CÝ�24.10-L�ã c�8JI�L
:H24.10-L�ã

\�>1FCD�L�@(G�L+FJ:?L��!Ý4L�ß�L�.�<?@ j ë j ë
\�>1FCD�L�@(G�L+FJ:?L æ L�ã�<?@ ò j+i ò j+i
O"äSåYS
�!Ý4L�ß�L�.�<?@ j+n ò-j n ò�í
O"äSåYS æ L�ã�<?@ ò�í î;n ìVi î;l
\�N3.�<?>-L
<?24c���Ý4L�ß�L�.�<?@ jKì�í ë;g j+n ëCî
\�N3.�<?>-L
<?24c æ L�ã3<?@ ìCì�ë ò�í�j j�î;n ò�í;n

å*è�ÿ8úûù_�YÔ~!fñwæWý�è�þWù�uÈ�'�7y

Ý424@ë<?@=:?Ld<(:?2KL
IVFÞÝ���>-8;<�� Ý424@ë<?@H:?Ld<(:?2KL
IVFÞÝ���c
8CÝK0�� 24.-kºß�L�ß�8VG�L
:bFJ<?2K8;. <?8;<bFÞÝ���>-8;<�� <?8C<bF�Ý���c�8CÝK0��
ÿ \�j i3e ì ì;i3e í i�e iCì i3e ì ìVi3e ì
ÿ \mí ò�î�e n jVjKí�e g ìÞò-e ì nCí�e4j j�ò�g�e l
ÿ \7ì òVg3e ì j�íCi3e4j ìVg�jVe î ò�i;n3e i ò�î;n�e n
ÿ \6ò òVg3e i j�íCi3e n i3e g òVg3e g jKí�j;e ò
ÿ O7j i3e ì ì;g3e i i�e i�í i3e ì ìVg3e i
ÿ O í jVe n ëCl3e i òVg3e n òVn3e î j�i�ë�e n
ÿ O"ì jKì�ì3e í ì3jKí�e ì ëCí�í�e l g�ëCg3e4j n�ì�ë�e ì
ÿ O�ò j�íCl3e l í;lCî�e n i3e î jKì;i3e î íClVn�e g
ÿ�� j i3e ì j+i;n3e í i�e iCì i3e ì j�iVn�e í
ÿ�� í ë�e î j�îCn3e g í�e g n3e ì j�n3j;e í
ÿ�� ì jVj�i3e n ì�í�í�e n j�í;nCë�e ì jKì;lVg3e4j j+g;iVn�eKj
ÿ�� ò ò�ëCi3e4j l�íCl3e g í�íCíCi�î�e î í�í;gCëCî�e n í�ì3j�ì�î�e ì
ÿ�� ë n�jVe í íCî�ò-e n i3e î n�jVe l í�îCë�e ë
ÿ�� g ìVn;i3e i îCëCi3e i i3e4j ìVn;i3e i î�ë;i�e i

å*è�ÿ8úûù%¦¡Ô�
��×ñ�ò�ô�ò´ð/þ�ë�u ô�ë�ù¥îVy

ó�µm´ ±¥ºBþ/¸lõ¯ö�¸�À�²��s¸�À:x
¾HÀ]ýÿº�Øaw�¸

å*è�ÿ8úûù�¦Rë�ø/æ-�(ëiñ�ø/ùUüEù�ý�öPæWý�ô�èWð8îpùUæWö�ñ�ø/ù�
���ë�éJëwñwù¥ô�öYæWýnñ�øCùUöYæ�õ/ý�ñwù�ù¥ð��xõCù�ý�òûù¥ë��Uå��>æRñ�ò´ô�ò�ð/þ�ë·è�ý�ù$ë�ø/æ-�(ð
öPæWý.ò´ðxóWù�ý�ñwù¥ç�ú´ò�ëwñ�ë·ý�ù�ñwý�òûù�ó�èWú�÷"ñ�øCù â ø/æWñJãËñ�ò´ô�ù¥ënè�ý�ù$ôUù¥èWë�õ/ý�ù¥çÍ�(øCù¥ðeñ�ø/ù��Jõ/ù�ý�òûù¥ënè�ý�ù�ý�õCðeô�õCúûñ�òûü�úûùsñ�ò�ôUù¥ë��
å�ø/ù â îpæ�ú´ç�ã.ñ�ò´ôUù¥ë>è�ý�ù=ôUù¥èWë�õ/ý�ù¥ç��(ø/ù¥ð�ñ�øCù��Jõ/ù�ý�òûù¥ë>è�ý�ù(ý^õCð$è�öPñwù�ý�ñ�øCù-ôUù¥ô�æWý�é�ò´ë���õCë�ø/ù¥çB�zå�ø/ù=çCò{zEù�ý�ù¥ðCîpù
ÿEù�ñb�>ù�ù¥ðeñ�ø/ù�ø/æWñnèWð8çeîpæ�ú´çeý�ù�ñwý�ò´ù�óqèWúzñ�ò´ô�ù¥ë·ý�ù��Cù¥îpñ�ëiñ�ø/ùUù�zEù¥îpñnæWö$q�!'�8úûùUëwéfëwñwù¥ô�î�èWî^øCò´ð/þ¡�Uå�øCùNîpæ�ú�õCô�ð
â ò´ð��®ô�ù¥ô
æWüEù�ý�è�ñ�òûæ�ð�ã$ë�ø/æ3�=ë�ñ�ø/ùsñ�ò´ôUù.òûñ(ñ�è1�Wù¥ë=ñwæ³ç/æ$ñ�øCù�

��îpæ�ðxñ�èWò´ðCôUù¥ðxñ(æWüEù�ý�è�ñ�ò´æ�ðI÷8è�öPñwù�ý=ñ�ø/ù�ò´ðxóWù�ý�ñwù¥ç
ú´ò´ë�ñ�ë�è�ý�ù³ý�ù�ñwý�òûù�óWù¥çGöPý�æ�ô�çCò´ë+�a�°å�ø/ù â ñwæWñ�èWú�ãWëÂè�ý�ùÍñ�ø/ùËë�õCô9æWö=ò´ð¡�®ôUù¥ôUæWý�é°æWüEù�ý�è�ñ�ò´æ�ð èWðCçGú´ò´ëwñ�ý�ù�ñwý�òûù�ó�èWú
ñ�ò´ôUù¥ë��
å*è�ÿ8úûù�§Íë�ø/æ-�!ñ�ø/ù�ý�ù¥ë�õCúûñ�ë·æWö>ý�õCðCð8ò´ð/þ$ñ�øCù�öYæ�õCý�ñwù�ù¥ð��Jõ/ù�ý�òûù¥ë·æ�ð����� J÷zèWë%��ù¥ú�úSèWënñ�ø/ùUý�è�ñ�ò´æ�ëiÿEù�ñb�>ù�ù¥ð

���� ¡�jø/æWñ;��ñ�ò´ô�ò´ðCþ�ë�èWðCç�
��Ä�jø/æWñ;�Æñ�ò´ô$ò´ð/þ�ë��Æå(ø/ù â 
��Eã·îpæ�ú´õ8ô�ð.ý�ù�ü�ù¥è�ñ*ñ�ø/ù â ñwæWñ�èWúb�jø/æWñ;�
ãnñ�ò´ôUù¥ë*öYý�æ�ôÏå*è�ÿ8úûù~¦¡�
å�ø/ùiñ�ò�ô�ò´ð/þ�ë:è�ý�ù.ñwæWñ�èWú"ù¥ú´è�ü8ë�ù¥çËñ�ò´ôUù¥ë�÷¡�=øCò´î�øËò�ðCî�ú´õCç/ù%�Jõ/ù�ý�é³ù��Jù¥î�õCñ�òûæ�ðRèWðCçËý�ù¥ë�õCúûñ:öPù�ñ�î�øCò�ð/þUñ�ò´ôUù¥ë�� !fò´ðCîpù
ñ�ø/ùRü8ý�æJç8õCîpñ�òûæ�ð|æWö=ý�ù¥ë�õCúûñUñ�õ/ü�úûù¥ëUî�èWð þWæ°æ�ð ò´ðGü8è�ý�èWú´ú´ù¥ú7�=òûñ�øGñ�ø/ùRöPù�ñ�î�øCò�ð/þeæWö·ý�ù¥ë�õCúûñNñ�õ/ü�úûù¥ë�÷¿ñ�øCùËñwæWñ�èWú
ù¥ú´è�ü8ë�ù¥çËñ�ò´ôUù¥ë�ô�õCëwñ:ÿEùnôUù¥èWë�õ/ý�ù¥çB�
Â öPù�� ò´ôUüEæWý�ñ�èWðxñ�üEæ�ò´ðxñ�ë*î�èWðNÿ�ù>æWÿ8ëwù�ý�óWù¥çNöYý�æ�ô ñ�ø/ù¥ë�ù�ðJõCôsÿEù�ý�ë��Qpzòûý^ëwñ�÷�öYæWý��Jõ/ù�ý�òûù¥ëQ�(òûñ�ø�ôUæWý�ù:ëwù¥ú´ù¥îpñ�òûóWù

o�Ð



â�R O ä�í���./8 24.103L�ã�� O ä�í��ºíJc�8CÝ�� O ä�í���c�8JI�L
:��
>-8;< c�8�ÝK0 >/8C< :bFC<?248 c�8CÝK0 >/8C< :bFJ<?2K8 c�8CÝK0 >/8;< :bFJ<?248

ÿ \Tj i3e ì j+n�íCn îÞò�í íCë;i;g3e n í;n�ë ò jKì�e ë íCi�í j ì�e ò
ÿ \�í n�í í;i3j;j j�ò�ë�ò jKî�e î ì;i3j�i í�ë;nÞò ì3j;e ë g�ìVg ò3j�ò ë�e i
ÿ \mì òViVn îCíCî�ë g�î;n;n j�g3e g j�íCiVl;l j+iCë;i�j íCë�e î jVj�ì�ë;i jVj�i�ò�i í�î�e4j
ÿ \7ò ò�î íCí;iCí n�î�ò j�n3e g í�î�ì�ì j�lVgCë ò-j;e n íCiCì ì i�e4j
ÿ O~j i3e ì nVnVlCë g�ò�gCí í�j�íCëCg3e g ò�nCì í g�e g í�òCò j ì�e ì
ÿ O�í ò�l lVgVg�j g�î;l;g jKì;n3e î j�lVnCë nVl�í j+n�e í jVj�ò�ì îCn�í j�g3e i
ÿ O ì gCë;g jKî;g�òVl jKëÞò�nCí íÞì3e g íÞò�íClVnCë í�ì�îÞì�îCn ìVg3j;e l gVl;g�ë g�í�ë;l l�e ë
ÿ O"ò j�ì3j lVg3j;j gVnCì;i ë�í�e4j îÞò-j g�î i�e ë l;l�ò í i
ÿ�� j i3e ì ì;nCìVgCë ì;gVnVl;g jVj�i�òVg�î�e4j j�i�ò�í í g�e i íCg�î ë j�g3e g
ÿ�� í n ì;nVlCìCí ìCîCíCîÞì ò�g�ëCl3e4j j+g�ìVlÞò j�ò�ë�ë j+n3j;e l j+i�ì�ë gCîCë nÞò-e ò
ÿ�� ì jKì;lVg îCn3j�îCg î�ëCîCîÞì ë�ò-e ì îÞò�ìÞò�î�j g�î;iCë�ì;i ò�nVi�e ì jKìCí;iVg j�íCi�ë;g n�e g
ÿ�� ò íCí;gCë;n ëCë�ë;lCîCî ëCë�í�ì;iVi í�ò-e ò ë;gCì;nVg;n ëCë;iCëÞò�í íÞò3e ì gCí�ìCíCî�j gCí�ì;i�í;g í�î�e ë
ÿ�� ë n�í ì;lVnCì�j ì;gVl�òVi ò�ëCi3e ë j�ìVn�ì îCí i�e l lCíCî í i
ÿ�� g ì;nVi ì;l�ò�l�j ì;g�íCëCl lCë�e ò ìVl;n�î�ò ì3j;jVj�ì n3j;e l íClVl í i

å*è�ÿ8úûù�§YÔ����� ³ü�ù�ý�öYæWý�ô$èWðCîpù��Ä�>æ�ú´çØèWðCç ø/æWñ·ñ�ò´ôUù¥ë·è�ý�ùNò´ð ô�ëwù¥î1���=è�ñ�òûæ�ëiè�ý�ùNý�ù¥ë�õCú´ñ�ë(æWö~���� ¡�jø/æWñ;�=ñ�ò�ôUù¥ë
çCòûófò´ç/ù¥ç³ÿJé�
��Ä�jøCæWñ;�>ñ�ò´ôUù¥ë��

ñwù�ý�ô�ë¥÷�õCë�ò´ð/þ-ñ�ø/ù��E�����"!Nò´ðCç/ù��.ò�ë*çCù��8ðCòûñwù¥úûésè=þWæJæfçUò´ç/ù¥è��h�(æ-��ù�óWù�ý¥÷JöPæWýh�Jõ/ù�ý�ò´ù¥ëQ�=òûñ�øNõCðCëwù¥úûù¥îpñ�ò´óWù>ñwù�ý^ô�ë�÷
òûñ>ô�è¥é�ÿEù=ÿ�ù�ñwñwù�ý>æ1zmë�î�èWð8ðCò´ð/þnñ�øCù��(øCæ�úûù�ñ�è�ÿ8úûù��jîpæ�ôUü8è�ý�ù=ñ�ø/ù-ðxõ8ô.ÿEù�ý�ë�õCë�ò´ð/þsð/æ�ò�ðCç/ù��s�(òûñ�øÂñ�ø/æ�ëwù=õ8ë�ò´ð/þ
èWðRò´ð8ç/ù����;�
!Jù¥îpæ�ðCç"÷*öPæWýs���� J÷Sñ�ø/ù¥�Jõ/ù�ý�òûù¥ë.ü�ù�ý�öYæWý�ô ë�òûþ�ðCò��8î�èWð�ñ�ú´émÿEù�ñwñwù�ýNõCë�ò´ð/þÖñ�ø/ùÂîpæaóWù�ý�ò´ðCç/ù��eñ�øCèWð|õCë�ò´ðCþRñ�ø/ù

ñb�>æ1�®îpæ�ú´õCô$ð³ò�ðCç/ù�����ìeù·ÿEù¥ú´òûù�óWù=ñ�øCò´ë¿ò�ë¿ÿEù¥î�èWõCëwù��(òûñ�ø����� J÷¡�(øCù¥ð�ñ�ø/ù·îpæ0óWù�ý�ò´ð8ç/ù���ò´ë�õ8ëwù¥çI÷xèWú�ú8ó�èWú´õ/ù¥ë>î�èWð
ÿEùiöYæ�õ8ðCçËò´ðÍñ�ø/ùnò´ð8ç/ù��a�Sì�ø/ù�ý�ù¥èWëE�(ø/ù¥ðÍñ�ø/ù.ñb�>æ1�®îpæ�ú´õCô�ðmò´ðCç/ù��Íò´ë:õCëwù¥çI÷/ñ�õCü8úûù¥ë:ð/ù�ù¥çËñwæ$ÿ�ùiöPù�ñ�î�øCù¥çRöPý�æ�ô
ñ�ø/ùnñ�è�ÿ�úûù¥ë�÷CèWðCçËñ�ø8ò´ë:îpæ�ëwñ(ò´ë(èWçCçCòûñ�òûæ�ð8èWú�ñwæ$ñ�ø/ù.îpæ�ëwñ�æWöSë�î�èWð8ðCò´ð/þNñ�ø/ùiñd��æ1�®îpæ�ú´õ8ô�ðÖò´ð8ç/ù��a�
å�øCò´ý�çI÷3���� �üEù�ý�öPæWý�ô�ëÆë�òûþ�ðCò���î�èWð�ñ�úûé-ÿEù�ñwñwù�ý�öPæWýQ�Jõ/ù�ý�ò´ù¥ë	��!Y¦/÷T����¦/÷]���%§=èWðCç��_�%Ð:ñ�øCèWð.ñ�ø/ù�
��Gëwéfëwñwù¥ô}�

å�ø/ù��Wù�é�üEæ�ò´ðxñ�ñwæ�ðCæWñwù-ò´ë¿ñ�øCè�ñ�ò�ð�ñ�ø/ù�

��ëwéfëwñwù¥ôË÷Jñ�ø/ù�ý�ù-ò´ë¿ðCæsò´ðCçCù��Næ�ðÂñ�ø/ù-üEæ�ëwñ�ò´ð/þ�ëE�Pù��fñwù¥ðCçCò´ÿ8úûù(øCèWë�øCò´ð/þ
ò´ë*õCëwù¥ç�ñwæiúûæfî�è�ñwù>ñ�øCù>ò´ðxóWù�ý�ñwù¥çNú´ò´ë�ñ�ë;�^÷1�(øCò´úûù�ò´ð.ñ�øCù>çCè�ñ�è�ÿ�èWëwù¥ë�÷�üEæ�ëwñ�ò´ðCþ�ë�è�ý�ù�ëwñwæWý�ù¥çUò�ðnñ�ø/ù�ý�ù¥ú´è�ñ�ò´æ�ðCèWú�ñ�è�ÿ�úûù¥ë�÷
æ�ð'�(øCò´î^øRò´ðCçCò�îpù¥ë�è�ý�ù�ÿ8õCò´úûñ�� Â ë(ç/ù¥ë�îpý^òûÿEù¥çRò´ð�!fù¥îpñ�òûæ�ð' Y�K�J÷Eñ�ø/ùÄ

��ëwéfëwñwù¥ô õCëwù¥ë(èWðØèWúûþWæWý�ò´ñ�øCô èWðCèWú´æWþWæ�õCë
ñwæ³ñ�ø/ùsôUù�ý�þWùsü8ø8èWëwù.æWö�èÂëwæWý�ñ��®ôUù�ý�þWù � æ�ò´ðRñwæ³üCý�æfîpù¥ë�ë-îpæ�ð�ñ�èWò´ð8ôUù¥ð�ñ�÷Eñ�øJõCë(èWú�ú"üEæ�ëwñ�ò´ð/þ�ë=è�ý�ù�ý�ù�ñwý�òûù�óWù¥çØèWðCç
æWüEù�ý�è�ñwù¥çËõ/üEæ�ðB������ J÷/æ�ðÍñ�ø/ù·æWñ�ø/ù�ý�øCèWðCçI÷fçCò´ë�îpù�ý�ðCë�ñ�ø/ùiçCò{zEù�ý�ù¥ðCîpù·ò´ð³ñ�ø/ùiëwù¥úûù¥îpñ�òûófòûñ�òûù¥ë>æWöÆñ�øCù-ñd��æUñwù�ý^ô�ë�÷
èWðCçmõCëwù¥ë(èÂð/ù¥ëwñwù¥çmúûæxæWü � æ�ò�ðËæ�ð'Ã7&HÃ~�tÃ � å�!ËèWðCçÖå$Ã�#-å�!³ñ�è�ÿ8úûù¥ë�÷�è�ý�ý�èWð/þ�ò�ð/þ�ñ�ø/ùnñ�è�ÿ�úûùsîpæ�ðxñ�èWò´ðCò´ðCþ�ñ�ø/ù
ôUæWý�ùnë�ù¥úûù¥îpñ�òûóWùnñwù�ý�ô èWë�ñ�ø/ùiæ�õ/ñwù�ý3��
�ðÖèWçCçCòûñ�òûæ�ð"÷xñ�ø/ùsò´ðCç/ù��ÂðCù¥ëwñwù¥çÖúûæJæWü � æ�ò´ðËèWú´úûæ-�(ë:èWú´úIæWö*ñ�ø/ùiüCý�ù¥ç8ò´î�è�ñwù¥ë
ò´ðØñ�ø/ù��Jõ/ù�ý�éÖñwæËÿEùNù¥òûñ�ø/ù�ý·ñ�ø/ù�ë�è�ý�þ�è�ÿ8úûùNæWýiñ�ø/ù�ëwñ�è�ý�ñ��(èWðCçeëwñwæWü¡�?�Wù�éØüCý�ù¥çCò�î�è�ñwù�æ�ð ñ�øCù�ò´ðCð/ù�ý��Ä!/ò´ðCîpùNñ�ø/ù
æ�õ/ñwù�ýnñwù�ý^ô ò´ëiøCòûþ�øCú´éRëwù¥úûù¥îpñ�òûóWùW÷*èWðCç ñ�ø/ùUüCý�ù¥ç8ò´î�è�ñwù¥ëiøCè¥óWùÂøCòûþ�ø��8úûñwù�ý�ò�ð/þÂöjèWîpñwæWý�ë�÷Æñ�ø/ù�ò´ðCç/ù��Øð/ù¥ëwñwù¥ç°úûæJæWü
� æ�ò´ðËù¥ðCè�ÿ8ú´ù¥ë:æ�ðCúûéËè�ë�ô$èWú´ú"ðJõCô.ÿEù�ý:æWöSñ�õ/ü�úûù¥ë�ñwæ$ÿEùnöPù�ñ�î�ø/ù¥çÖöYý�æ�ô
ñ�ø/ù.ò�ðCð/ù�ý�ñ�è�ÿ8ú´ùW÷Cñ�øxõ8ë(è¥óWæ�ò�çCò´ð/þ�èÂú´è�ý�þWù
èWôUæ�õCðxñ�æWö	
+Õ�q!èWðCçt� ó7öÏîpæ�ëwñ��
� æWñwù$ñ�øCè�ñ.ò´ñ.ò´ënð/æWñ.ñwý�õ/ùUñ�øCè�ñsñ�ø/ù��E������!°ÿEù¥è�ñ�ë�
�� �(øCù¥ð/ù�óWù�ýsò´ð8ç/ù��Øð/ù¥ë�ñwù¥ç�úûæJæWü � æ�ò´ðeò´ënõCë�ù¥çeæ�ð

è��Jõ/ù�ý�éGò´ðxóWæ�úûóJò�ð/þeñwù�ý�ô�ëUæWöiçCò�z�ù�ý�ù¥ðxñ�ëwù¥úûù¥îpñ�ò´óJòûñ�ò´ù¥ë��3å�ø/ùRë�è¥ófò´ð/þ�ë�öPý�æ�ô öPù�ñ�î�ø8ò´ð/þ�ÕaæWüEù�ý�è�ñ�ò´ð/þ�æ�ð æ�ðCúûéGè
üEæWý�ñ�òûæ�ðËæWöSñ�øCùnüEæ�ëwñ�ò´ð/þ�ë�îpæ�õ8ú´çÖúûæ�ë�ùnñwæ$æWñ�ø/ù�ý-æ0óWù�ý^ø/ù¥èWçmò�ðRñ�ø/ù_����� �"!a�Bq-ÿxófòûæ�õCë�úûéW÷Cñ�ø/ù�ý�ùsò´ë(è�îpý�æ�ë�ëwæ0óWù�ý

o3Æ



.-8 24.103L�ã 24.103L�ãE8V.������! �� 24./0-L�ãE8V.�F�ÝèÝ
c�8CÝK0 >/8;< c
8CÝK0 >-8;< c�8�ÝK0 >/8C<

ÿ \�j ë;n j ë;n j ìCë j
ÿ \mí íCiVgVl jKî;l�ò í�j;j�î j�îCn�ò í;nCì;g í�ì�ë�j
ÿ \7ì nCî;iVi n�ìVn�í g�ò�íÞò g3j�nVi j;jVj�òVl j�iVl�îCi
ÿ \6ò j;j�í;g í�j+l íCgVi ò�n j�î�î ì
ÿ O~j ë�ì j ë�j j òCì j
ÿ O�í j�iVn�ò lVgVi j�í�j�î j+iCë�ì jKì�ëÞì j�íÞòVi
ÿ O ì j�òVi�îCí jKì;n3jKì íCî;nCîCí íCî�ì�ìVg j�nVg�ë�ò j�n�ë;iCí
ÿ O"ò jKí;gVl g�ò�g òVi3j n�í j+lCí ì
ÿ�� j ëCí j ë�j j ë�í j
ÿ�� í ì3j+l j�ë�j ìCî;g jKë�j ìVl�ì j+n;i
ÿ�� ì ò�ìCí;lCì ò�í�îCî;n ò�ì�ëCiVn ò�ì3j�ìVi g;i�ë;n�j g;i�í;i;l
ÿ�� ò ë�j+nCí;gÞò ë�j�ë�j+n;l ë�ë�ìVl;iVl ë�ë;i�ò�ë;n gCì;i�ò�í�j g�íCl�ëClVi
ÿ�� ë îCí;g ò�ëCí ì;l�ò lVg ë�j�i í
ÿ�� g ìCî;lVn í�îCë;l jKîCí ò j�í�ò í

å*è�ÿ8úûù_ÐYÔ�ó*ù�ý�öPæWý�ô�èWðCîpùsõCë�ò´ð/þNñwù�ý�ô ñ�è�ÿ8úûù¥ë_u ô$ëwù¥îVy

üEæ�ò´ðxñ��
p/æ�õ/ý�ñ�øI÷"îpæ�ðCë�ò´çCù�ý��Jõ/ù�ý�òûù¥ë-æWñ�ø/ù�ý·ñ�øCèWð��_!Y¦/÷H����¦/÷Q���%§³èWðCç����%ÐY��ö-ë�ò´ð/þ³ù¥òûñ�ø/ù�ý·ñ�ø/ùNñd��æ1�®îpæ�ú´õ8ô�ð æWý

ñ�ø/ùËîpæ0óWù�ýÂò´ðCç/ù��E÷����  mñ�ò´ô$ò´ð/þ�ësöYæWý�Ðmæ�õ/ñ�æWöÄo� ØæWö�ñ�øCù¥ô è�ý�ù¥�(òûñ�øCò´ðÒo��Øñ�ò´ôUù¥ë�ñ�ø/æ�ëwùÍæWöE
����zìeùÍñ�øCò´ð��
ñ�øCè�ñ:ñ�øCò�ë>ò�ë�ù¥ð8îpæ�õ/ý�è�þ�ò´ð/þ¡�7�(æ-��ù�óWù�ý¥÷�å�è�ÿ8ú´ù%§NèWú�ëwæUë�ø/æ3�=ë�ñ�øCè�ñ:ñ�ø/ùiþ�è�üRîpæ�õCú´çÍÿEù-ÿ8òûþNöPæWý$�xõ/ù�ý^òûù¥ë>ñ�øCè�ñ:ñ�ø/ù
������!Rç/æxù¥ë(ð/æWñ�üEù�ý�öPæWý�ôò��ù¥ú�ú(�
��ù¥î�èWú�úCöPý�æ�ô !Jù¥îpñ�ò´æ�ð��Y��o(ñ�øCè�ñ¿ñwù�ý�ô ñ�è�ÿ8úûù¥ë�è�ý�ù(æ�ðCù¥ë¿ñ�øCè�ñ>îpæ�ð�ñ�èWò�ð$üEæ�ëwñ�ò´ðCþ�ëSöYæWý>æ�ðCúûé�æ�ð/ù=ñwù�ý�ô}���-è¥ófò´ð/þ

æ�ð/ù�ñ�è�ÿ8úûù�üEù�ý=ñwù�ý�ô ò´ë=þWù¥ð/ù�ý�èWú�úûéRð/æWñ-üCý�èWîpñ�ò´î�èWú�öYæWý·ñ�ø/ùs�E�����"!ÖèWë-ñ�ø/ù�ý�ùÄ�>æ�õCú´çmÿEù.ñwæJæÍô$èWð�éRæWö¿ñ�ø/ù¥ô}�
å�ø/ù>ñwù�ý�ô ñ�è�ÿ8úûù¥ëzè�üCü8ý�æ�èWî�øNò´ë*üCý�æWüEæ�ëwù¥ç�ò´ð�u p	�Ä�'w�w�yÄ÷�èWðCçNò´ë�ë�ò´ô�ò´ú´è�ýÆñwæ-ñ�øCù â ��ò´ð8è�ý�éYã-è�üCüCý�æ�èWî�øNò´ð¥u p	�Äw�w/y?�
!fò´ð8îpù�ñ�øCùUñwù�ý�ô ñ�è�ÿ8úûù¥ë.è�üCüCý�æ�èWî^ø°ò´ë·ý�ù�üEæWý�ñwù¥ç ñwæRÿEùNù�zEù¥îpñ�òûóWùÂò´ðÇu ph�_��w�w1y¿èWðCç ñ�øCù���ò´ðCè�ý�éØè�üCüCý�æ�èWî^ø°ò´ë
ë�ø/æ-�(ðRñwæÂÿEùnñ�ø/ùnÿEù¥ëwñ(ò�ð�u ph�_w�w1yÄ÷���ùsñwý�òûù¥ç}�(ò´ñ�øËæ�õ/ý(æ-�(ðRù��füEù�ý�ò´ôUù¥ðxñ�ë�� Â ðCæWñ�ø/ù�ý-ô�æWñ�òûóqè�ñ�ò´æ�ðRöPæWý(ñwý�éfò´ð/þ
ñ�ø/ù-ñwù�ý�ô ñ�è�ÿ8úûù¥ë�è�üCüCý�æ�èWî�øÍò´ë�ñ�øCè�ñ�÷/òûöIñ�øCò´ë�è�üCüCý�æ�èWî^øÂüEù�ý�öPæWý�ô�ë7�>ù¥ú´ú8ò´ðÂñ�ø/ù��E������!E÷fè�øxéxÿCý^ò´ç$èWúûñwù�ý^ðCè�ñ�òûóWù
îpæ�õCú´ç$ÿEù�õCëwù¥ç$ò�ð��(øCò´î^ø�üEæ�ëwñ�ò´ðCþ�ëSöYæWý�öYý�ù��xõ/ù¥ðxñ�úûéUèWî�îpù¥ë�ëwù¥çÂñwù�ý�ô�ë>è�ý�ù-ëwñwæWý�ù¥ç$ò�ð�ëwù�ü8è�ý�è�ñwù-ñ�è�ÿ8úûù¥ë¥÷]�(øCò�úûù:ñ�ø/ù
Ã�&QÃ7�'Ã � å�!³èWðCçRåEÃ�#·å�!Âñ�è�ÿ8úûù¥ë�ë�ñ�ò´ú´ú��Wù�ù�ümèWú�úEñ�ø/ùnüEæ�ëwñ�ò´ð/þ�ë��
å*è�ÿ8úûù'Ðeë�ø/æ3�(ë$ñ�ø/ùRý�ù¥ë�õCúûñ�ëUæWö·ñ�øCò´ë�ù��JüEù�ý�ò´ô�ù¥ð�ñ�� ìeùmî�èWð3ë�ù�ùÖñ�øCè�ñ�ñ�øCùÖüEù�ý�öPæWý�ô�èWðCîpùËöPæWý$ñ�ø/ùÖñwù�ý�ô

ñ�è�ÿ8úûù¥ë>è�üCüCý�æ�èWî�øÍò´ë�ÿEù�ñwñwù�ý�ñ�øCèWð³õCë�ò´ðCþnñ�ø/ù-ñb�>æ1�®îpæ�ú´õCô�ðÍò´ðCçCù��Næ�ðÂñ�ø/ù-ÿ8òûþnñ�è�ÿ�úûù¥ë�÷Jÿ8õ/ñ�ò�ë��>æWý�ëwù-ñ�øCèWðÂõ8ë�ò´ð/þ
ñ�ø/ùUîpæ0óWù�ý�ò´ðCç/ù������·ò´óWù¥ð ñ�øCò´ë�÷IèWðCçØñ�ø/ùUüCý�æWÿ8úûù¥ô�ë=æWö�ëwñwæWý^ò´ð/þËèÍú´è�ý�þWùUðxõ8ô.ÿEù�ý·æWö�ñ�è�ÿ�úûù¥ë�÷B�>ùNë�ù�ù�ð/æËî�úûù¥è�ý
èWç/ó�èWð�ñ�è�þWùsæWözñ�ø/ùiñwù�ý�ô
ñ�è�ÿ�úûù¥ë�è�üCüCý�æ�èWî�øB�

"_¸º¹�¸(» ÉÊ&*3 �:� 3637& T��

�·õ/ý�ò´ðCþUæ�õ/ý�üEù�ý�öPæWý�ô�èWðCîpù.ë�ñ�õCç/éW÷��>ù.æWÿ8ë�ù�ý�óWù¥çRñ�øCè�ñ�÷�èWúûñ�ø/æ�õ/þ�øRóWù�ý�éRçCò{zEù�ý�ù¥ðxñE�xõCù�ý�éÂü�ú´èWðCë�îpæ�õCú�çËÿEùiþWù¥ð��
ù�ý�è�ñwù¥çÂöYæWý�ñ�ø/ù=ë�èWôUùE�Jõ/ù�ý�és�(òûñ�ø�ç8ò{z�ù�ý�ù¥ð�ñ¿ò�ðCçCò´îpù¥ë�÷xèWðCç��(òûñ�ø�ñ�ø/ù=ë�èWô�ù=ò´ðCçCù���ÿ8õCñ�çCò{zEù�ý�ù¥ð�ñ � æ�ò´ð$ôUù�ñ�ø/æfçCë�÷
ñ�ø/ù.èWîpñ�õ8èWúÆý�õ8ðCðCò´ð/þ�ñ�ò´ôUù¥ë(è�ý�ùsð/æWñ=èWú��>è0éJë=óWù�ý�éËçCò{zEù�ý�ù¥ðxñ��¿ìeù�èWú´ëwæ�æWÿ8ë�ù�ý�óWù¥çRñ�øCè�ñ=ñ�ø/ùnæWüCñ�ò�ô�ò�|�ù�ý�ë�ò�ðËñ�ø/ù

o�x



ñb�>æRîpæ�ô�ôUù�ý^î�ò´èWú���� �"!fëiô�è1�WùUóWù�ý�émçCò{zEù�ý�ù¥ðxñ-çCù¥î�ò´ë�òûæ�ðCë��iìeù��>èWðxñiñwæÍü�æ�ò�ð�ñ-æ�õ/ñ·ñ�øCè�ñiñ�ø/ùUçCò´ë�ñwý�òûÿ8õ/ñ�ò´æ�ð
æWö�ñwù�ý�ô öPý�ù��Jõ/ù¥ðCî�òûù¥ë-ò´ë-øCòûþ�øCúûéËë+�Wù��>ù¥ç ò´ðmñ�ø/ù�Ã7&HÃ~�tÃ � å�!ÖèWðCçØå$Ã�#·å�!Rñ�è�ÿ8úûù¥ë�÷IèWðCç'�>ùsæWÿ8ë�ù�ý�óWù¥çØñ�øCè�ñ
ñ�ø/ùnæWü8ñ�ò´ô�ò�|�ù�ý:ù¥ëwñ�ò�ô�è�ñ�òûæ�ðCë�è�ý�ùiæWöYñwù¥ðÖöPè�ý�öPý�æ�ôÌÿEù¥ò´ðCþNèWî�î�õCý�è�ñwù��
���� Rý�ù�üEæWý�ñwù¥ç�� ó�öÌîpæ�ëwñ�ësæ0óWù�ý�x1�$#�æWö�ù¥ú´è�ü8ëwù¥ç�ñ�ò´ôUù¥ënöPæWý�æ0óWù�ý�Ð1�$# æWö:ñ�ø/ù��xõCù�ý�òûù¥ë�÷�ù¥ëwüEù¥î�ò´èWú´úûéØñ�ø/ù

ú´è�ý�þWù:æ�ðCù¥ë��Så�øCò´ëSç/æJù¥ëSð/æWñ¿ô�ù¥èWðUñ�øCè�ñ�
JÕ�q�îpæ�ëwñ�ò�ëzñ�ø/ù:ý�ù¥ô�èWò´ð8ò´ð/þ% 1�$#³÷�ÿEù¥î�èWõCëwù:ñ�øCù$�E������!�î�èWðUæ0óWù�ý�ú�è�ü
� ó7öÌèWðCç�
JÕ�q��*å�øCò´ësîpæ�õCú´ç�ðCù�óWù�ý�ñ�ø/ù¥úûù¥ë�ëNò´ð8çCò´î�è�ñwù�ñ�øCè�ñ�ñ�ø/æ�ëwùÍçCè�ñ�è�ÿ8èWë�ù³ëwéfëwñwù¥ô9öPù¥è�ñ�õ/ý�ù¥ëNîpæ�ëwñ�ò´ð/þÍ� ó�ö
ñ�ò´ôUùW÷*ë�õCî^ø°èWënúûæfîJ�fò´ð/þRèWðCç�ú´è�ñ�î�øCò�ð/þ/÷�ò´ðxñwù�ý�üCý�ù�ñ�òûóWùUüCý�ù¥çCò�î�è�ñwùUù�óqèWú´õ8è�ñ�òûæ�ðI÷ÆèWðCç°ý�ù¥ë�õCúûñ·ÿ8ò�ðCçCò´ð/þ/÷Iç/æmèWçCç°è
ë�òûþ�ð8ò��8î�èWðxñ�èWô�æ�õCð�ñ(æWö*æaóWù�ý�ø/ù¥èWçB�
�·õ/ù�ñwæ(ë�ü8èWîpù¿îpæ�ðCëwñwý^èWò´ð�ñ�ë¥÷-�>ù¿çCò´ç·ð/æWñ�ò´ðCî�ú´õCçCù*ñ�øCùSñb�>æ=îpæ�ôUüEæ�ð/ù¥ðxñ"ñ�ò´ô�ò�ð/þ�ë�÷¥ù��fù¥î�õ/ñ�òûæ�ð.ñ�ò´ôUù�èWðCçiý�ù¥ë�õCúûñ��

öPù�ñ�î�øRñ�ò�ôUùW÷8ò´ðËå*è�ÿ8úûù¥ë$§J÷�ÐJ÷�èWðCç'Æ����=æ3�>ù�óWù�ý¥÷a��ùný�ù¥ô�è�ýJ�³ñ�øCè�ñ�ý�ù¥ë�õ8úûñ��ÄöYù�ñ�î^øËñ�ò´ôUù¥ë(è�ý�ùnñ�ø/ùnç/æ�ô$ò´ðCèWðxñ�îpæ�ëwñ
öPæWýÄ�Jõ/ù�ý�òûù¥ë%�=òûñ�ø°ú´è�ý�þWù$æ�õ/ñwü8õ/ñ.ë�ò�|�ù¥ë��Pù�� þ¡�û÷7�����ËèWðCç��_��¦��;�Ëå�øCò´ënò�ë%��æWý�ý�ò´ëwæ�ôUùUÿEù¥î�èWõCë�ù��>ù�ÿ¡�ÄæWý�òûù¥ðxñwù¥ç
�Jõ/ù�ý�òûù¥ë·îpæ�õCú´ç ò´ð8î�õ/ý-ú�è�ý�þWùUðxõCôsÿEù�ý·æWö¿ý�ù¥ë�õ8úûñ�ë����-ù¥ú´è¥é ò´ðØù��fü�æWý�ñ�ò´ð/þ³ñ�ø/ùNý�ù¥ë�õCúûñ�ë·ò´ë·èÍë�òûþ�ð8ò��8î�èWðxñ=æWÿ8ë�ñ�èWî�úûù
ñwæ$õ/ñ�ò�ú´ò�|¥ò´ð/þNèWðU�������"!ÍöPæWý(ò´ð/öPæWý�ô�è�ñ�ò´æ�ðÍý�ù�ñwý�òûù�ó�èWú(�
p/ý�æ�ô ñ�ø/ù(î�èWë�ù��(øCù�ý�ù$���  sò´ëSöjèWëwñwù�ý>ñ�øCèWð�
��n÷�æ�ð/ù(ô�è0é�è�ý�þ�õ/ù(ñ�ø8è�ñ�òûöEè.øCò´þ�ø/ù�ý�úûù�óWù¥ú8ò�ðCç/ù��Uò´ë�èWçCç/ù¥ç$æ�ð

ñwæWüÖæWö	
��×üEæ�ëwñ�ò´ð/þ�ë¥÷/ñ�ø/ù%

�Ïëwéfëwñwù¥ôô�>æ�õCú´çËèWú´ë�æUü�ù�ý�öYæWý�ôò�>ù¥ú´ú(���=æ3�>ù�óWù�ý¥÷�ñwý�èWç/ù��Äæ1zIë(ô�õCëwñ:ÿEùnîpæ�ðCë�ò�ç/ù�ý�ù¥çB�
Â ð$èWçCçCò´ñ�òûæ�ðCèWúCò´ð8ç/ù��NèWç8çCë�ë�ñwæWý�è�þWù=æaóWù�ý�ø/ù¥èWçI÷föjõ/ý�ñ�ø/ù�ý0÷�ñ�ø/ù=ë�ñwæWý�è�þWù-èWð8ç$ý�ù�ñwý^òûù�óqèWú8æWöIñ�ø/ù=ò�ð�óWù�ý�ñwù¥çÂú´ò´ëwñ�ë�è�ý�ù
èWú´ëwæÂú´ò��Wù¥úûé³ñwæ$ÿEùnè/zEù¥îpñwù¥çB�$ó*ù�ý�øCè�ü8ë(ÿxéËèWçCçCò�ð/þ�çCè�ñ�è�ÿ8èWëwù��Äñ±éxüEù�ò´ðCçCò´îpù¥ë¥÷CëwñwæWý�è�þWùNò´ð}
�� ëwéfëwñwù¥ô¿��æ�õCú�çËþWù�ñ
î�úûæ�ëwù�ý¿ñwæiñ�øCè�ñ�ò´ðNñ�ø/ù��E�����"!a�Y!Jæ��(øxé�çCæ�ðIê ñh��ù�ò´ô�üCý�æ0óWù$����� �"!�ñwænÿEù�ñwñwù�ý�ë�õCüCüEæWý�ñ�ñ�øCù�

�Ç�>æWýJ�fúûæ�èWçCë�¿
ìeù�ñ�øCò�ð¡�Rñ�øCè�ñ_�Jõ/ù�ý�émüCý�æfîpù¥ë�ë�ò´ðCþ³ò´ð ñ�øCù��E������! îpæ�õ8ú´ç ÿEùNò�ôUüCý�æaóWù¥çB� � æWñ�ò´îpùUñ�ø8è�ñnñ�ø/ù�
�� !Jéfëwñwù¥ô
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