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ß�çtßfÛFì(ï�Û.ì4á�çtßfÛFìYÜ±â&âBç4åÃÜ©Û&ßfÛoÛFì4ávÝ¥åÃÙ�âFáRâBÛoçtÙ�Ü©íNÛ�ÛFÙ�Û.ì4á�Ù�Ú=ð
âBÛ.ß�Ý¥åÃá�ß�í�ñ}ßví4á¤óÆâBáRÞ�à}á¤íNÛ2Ü±â2Ü©ítâBáRãBÛ.áRñ�óÇì4Ü±Ý¬ì�Ü±â+ßfÛFÛ.ß�Ý¬ì4áRñ
Û.Ù�ÛFì4áÏÙ�Ú�+VápÝ[ÛpéaêÏâ2Û.ì4á�Ù�Ú�+VáRÝ¥Û�Ý¥Ù�í�Û.Ü©í�è4ápâ2Û.Ù®à}Ùfî�á�ÛFì�áÏßfÛFð
Û¬ß�Ý¬ì4ápñ�âBáRÞ�à}á¤íNÛHóÇÜÃå©å�à}Ùfî�á®ß�â�ó�áRå©åhé;8Ïí�Ý¥á®ÛFì4á�Ù�Ú�+VápÝ[Û�Ü±â
Û.ÙNÙ�ë!ß°ãoë ãFÙ�à Û.ì4á�çtßfÛFì(ï�Û.ì4á�Ù�Ú�+VáRÝ¥Û�Ü±â�ñ4á¥Û.ß�Ý¬ì4áRñ�ë ã.Ù�à	Û.ì4á
ç�ß°ÛFì�âFá¤Þ�à}áRí�Ûpé
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Ë4Ì,Í�ÎÐÏYÑ,ÒÔÓ=Õ�ÖA×*Í�Ö�Ø.Ù
Ú-Ì=Ù�Û3Ü4Ì�Û4Ñ

��ÜÃÞ�è�ãFá®ü� �)2ß°ÛFìQÝ�ápâFÝ¤ãFÜÃç=Û.Ü©Ù�íGX�ß°í4Þ�è�ß°Þ�á

^�_EÞ cßegf&�àjh�xáa���N�'��egâmjlet�

êHí�æcà}Ùfî�áRà}á¤íNÛ�ÜÃí�Û.ì4á�ñ=Ù�àYß°ÜÃí�ã.áRâFè4å©Û.â�Ü©íÆßfÛFÛ.ß�Ý¬ì4áRñ
ç�ß°ÛFì}âBáRÞ�à}á¤íNÛ¬âaÚtáRÜ©í4Þ�à}Ùfî�áRñ�ß�âaó&á¤åÃå`ïNß°í�ñ�ÛFì�è�â2àYßQæ�Ý¤ãFá¤ð
ß°ÛFáÇß¿ñ=ÜÃâ.Ý¥Ù�íNÛFÜÃíNè�ÜÄÛVæ�ï�ß¿âBÙ�ðyÝRß°åÃå©ápñ�ñ=Ü±âE+Vè�í�Ý[Û.Ü©Ù�íIï�ÜÃí�Û.ì4áÇç�ß°ÛFì
? âBáRáQ��ÜÃÞ�é"�4éÆ÷�ì4á�ß�â.âFè4à}ç=ÛFÜÃÙ�íöÜÃâ�Û.ì�ßfÛã.á¤ç�ß�Ü©ã.ÜÃí4Þ|Û.ì4áRâFá
ñ=Ü±â�+Vè4í�Ý[Û.Ü©Ù�í�â�ÜÃâ�Ý¬ì4áRß�çtáRã+ÛFìtß°ímÝ¤ãFápßfÛFÜÃí4Þ�ß�í4á¤óÆç�ß°ÛFìYë ã.Ù�à
â.Ý¥ã¬ßfÛ¬Ý¬ìIé
÷�ì4áRãFáß�ãFá�ÛVó&Ù�ÛVæNç^áRâ®Ù°ëHñ=Ü±âE+Vè4ítÝ[ÛFÜÃÙ�ítâ� �ñ4ÜÃâBÛ.ß�í�Ý¥áñ=Ü±âBð

+Vè4ítÝ[ÛFÜÃÙ�ítâ ? Ú�ãFápß°ÿTÜÃícÛ.ì4áç�ß°ÛFìÔD�ß°í�ñcß�í4Þ�åÃáñ=Ü±âE+Vè4ítÝ[ÛFÜÃÙ�ítâ
? Ý¥Ù�íNÛ.Ü©í�è4Ù�è�â�çtßfÛFì(ïIÚ4è=Û®ñ=Ü±âFÝ¤Ù�íNÛFÜÃí�è4Ü©ÛVæ�Ü©í�ÛFì4á6�ã¬âBÛvÙ�ã.ñ=áRã
ñ=áRãFÜÃîfßfÛ.Ü©î�á�D[é
÷�ì4áß�ñ4ß°ç=Û.Ü©î�á}ç�ßfÛ.ì�ç4å±ß°í�í4á¤ã�âBÛ.ß�ãBÛ¬âvóÇÜÄÛ.ì�Û.ì4áYå±ß°ã.Þ�áRâBÛ

ñ=Ü±â�+Vè4í�Ý[Û.Ü©Ù�í�ß°í�ñ�ßfÛFÛFáRà�ç4Û.â�Û.Ùß�ñ4ß�ç=Û�ÛFì4á�ç4å±ß°í�Û.Ù�4ämÛ.ì4á
ñ=Ü±â�+Vè4í�Ý[Û.Ü©Ù�íIé=�;íÛ.ì4ÜÃâ�ç4ã.Ù=Ý¥áRâ.âRï�í4áRó�ï�Ú4è=ÛÇâBàYß°åÃåÃá¤ã�ñ4ÜÃâ�+Vè4í�Ý¥ð
Û.Ü©Ù�í�âYàYßQæ�Ú^á�Ü©íNÛ.ãFÙ=ñ=è�Ý¤áRñÆÜÃíNÛFÙ8ÛFì�á�ç�ßfÛ.ìIéA÷�ì�á�ãFáRç�ß°ÜÃã
à}á¥Û.ì4Ù=ñ4â}ß°ã.á�ß�ç4ç4åÃÜ©ápñ è�âFÜÃí4Þ)ß)âBÛ.ß°ítñ4ß°ã¬ñãvåä�âBápß°ã¬Ý¬ì�ß°å©ð
Þ�Ù�ã.ÜÄÛ.ì4à ÛFì�ß°ÛYè�âBápâ�ÛFì4á�Ý¤Ù�à}ç4åÃá¥ä=ÜÄÛVæcÙ�ë�Û.ì4á�ãFáRç�ß°ÜÃã}ß�â}ß
ì4áRè4ã.ÜÃâBÛFÜ±ÝÏë è4í�Ý[Û.Ü©Ù�íIé
÷�Ùæ�ä�ÛFì4ápâBáÇñ=Ü±âE+Vè�í�Ý[Û.Ü©Ù�í�â¤ï°ÛFì4áÇß�ñ�ß°ç=Û.Ü©î�á�ç�ß°ÛFì�ç4å±ß°í4í4áRã

Ý¤Ù�íNÛ.ß�Ü©í�âoß¿å©ÜÃÚ4ã¬ß°ã.æ�Ù°ë'ç�ß°ÛFìYã.á¤ç�ß�Ü©ã2à}á¤ÛFì4Ù=ñ4âRé2÷�ì4áRâFáHç�ß°ÛFì
ã.á¤ç�ß�Ü©ã�à}á¥Û.ì4Ù=ñ4âHß�ãFá¿ì4ÜÃÞ�ì4åÃæmâFçtápÝ¥Ü$tÝ¿ã.á¤ç�ß�Ü©ã¬â�ÛFì�ß°ÛHì�ßQî�á¿ß
ì4ÜÃÞ�ì�Ý¬ì�ß�í�Ý¥á¿Ù�ëaâFè�Ý¤Ý¤áRâ.âHß°ítñ�Ù�ë�ã.áRñ4è�Ý¥ÜÃí4Þ�ÛFì4á�âBÜÃô¤á�Ù�ë�Û.ì4á
ñ=Ü±â�+Vè4í�Ý[Û.Ü©Ù�íIé
÷�ì4á�ë Ù�åÃå©ÙfóÇÜÃí4ÞmÝ¤åÃß�âFâFáRâÏÙ°ë+ã.á¤çtß°ÜÃãÏà}á¥Û.ì4Ù=ñ4âvß°ã.á�ÜÃà�ç�å©á¤ð

à}á¤íNÛ.áRñ�Ü©í�ÛFì�á®ß�ñ4ß�ç=ÛFÜÃî�á¿ç�ß°ÛFì�ç4å±ß°í4í4áRã! 
Zãç;ègé!ê�ë!ê�ègì,íwî"ïñðóò�ômé!ë!õxöóì÷ë�ø ù�ì�ß°í�Þ�áRâ�ÜÃíYÛFì4á¿âBÛ.ß°ãFÛß°í�ñ�áRí�ñ�ç^Ù�âFÜÄÛ.Ü©Ù�íTß°í�ñ�Ú^áRß�ãFÜÃí4ÞÙ�ë+ßâBáRÞ�à}á¤íNÛpéHý�æ
ÛFì4áRà}âFá¤åÃî�ápâ�ÛFì4ápâBá�ãFáRç�ß°ÜÃãYâVÛ.ã.ß°ÛFáRÞ�ÜÃáRâ�ß�ãFá�í4Ù�Û�î�á¤ã.æ
è�âBá¤ë è4åhïpÚ�è=Û(ÜÃí¿Ý¤Ù�à�Ú4Ü©ítßfÛFÜÃÙ�í¿óÇÜ©ÛFì�Ù�ÛFì4áRã.â ? á�é Þ�éÃïQâFì�ß�çtá
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��ÜÃÞ�è4ã.á;�w aêHíU8ÏÚ�+VáRÝ¥Û-O�Ùfî�á¤à}á¤íNÛ+Û.ì�ßfÛ�ØÇáRâFè4å©Û.â�Ü©í�ß�Ý�Ü±âBð
+Vè4ítÝ[ÛFÜÃÙ�í

ß�ñ[+VètâVÛ.à�áRíNÛ D�ÛFì�á¤æ�ÝRß°íY4ämàYß°í�æç�åÃß�í�â¤é
ZDCFE,í)G<ö0ïYðhò�ô,é�ë�õxöóì÷ë�ø ÷�ì4áRâFá2ã.á¤ç�ß�Ü©ã'à}á¥Û.ì4Ù=ñ4âIÝ¬ì�ß�í4Þ�áÛFì4á2åÃá¤í�Þ°ÛFì�Ù�ãIÝ¥è4ã.îfßfÛ.è4ãFá2Ù�ë�ßÇâFá¤Þ�à}á¤íNÛRéà��Ù�ãIá¤ä=à}ß�ç4åÃá�ï
ßHÛ.Ü©Þ�ìNÛ�Û.è4ãFí}Ý¤ß�í�Ú^áÇÝ¥Ù�í�î�á¤ãFÛFáRñ®Ü©íNÛFÙ¿ßÏÞ�á¤íNÛ.å©áRã(Û.è4ãFí(é

ZIHKJ#G.ö0ïñðóò!ô,é!ë!õxöóì÷ë�ø ÷�ì4ápâBá2ã.á¤ç�ß�Ü©ãIâBÛFã¬ßfÛ.á¤Þ�Ü©ápâ'Ý¬ì�ß°í4Þ�áÛFì4áYâFÜ©Þ�í�Ù�ëoÛ.ì4áÝ¥è4ã.îfßfÛ.è4ãFá�ïIâBÙ�ß�åÃá¥ëªÛ�ÛFè�ãFí8Ý¤ß�í�Ú^á
Ý¥Ù�íNî�á¤ãFÛFápñÆÜ©íNÛFÙöß�âBÛFã¬ß°ÜÃÞ�ìNÛmåÃÜ©í�á�Ù�ã�ß$ãFÜÃÞ�ìNÛÛ.è4ãFí(é
êHå±âBÙtï2ÛFì�á�Û.ã.ßQî�á¤ã¬âFß�å�ñ=ÜÃã.áRÝ[Û.Ü©Ù�í$Ù�ëÏß8Ý¥ÜÃã.Ý¤å©á�Ý¤ß�í�Ú^á
âBó�ß°ç�çtápñ'é

ZDC�öMLgõxöóì÷ë4C�ë+NSôPO�ë!ôPNSöãïñðóò�ômé!ë!õãöhì÷ë�ø ÷�ì4ápâBá�ãFá¤ðç�ß°ÜÃã'à}á¥Û.ì4Ù=ñ4âIè�âFá+âFá¤Þ�à}áRí�ÛIÜÃí�âFá¤ãFÛFÜÃÙ�íIïQâFá¤Þ�à}áRí�Û'Ú4ã.áRß�ÿ=â¤ï
ß°í�ñ�âBáRÞ�à}á¤íNÛHñ=áRå©á¤ÛFÜÃÙ�íÛ.ÙYÝ¬ì�ß°í4Þ�á�Û.ì4á�âVÛ.ãFètÝ[ÛFè�ãFávÙ°ë
ÛFì4á�ç�åÃß�íIé

ê âFÜ©à}ç4åÃá|âFì�ß°ç^á|ß�ñ[+VètâVÛ.Ü©í4Þcß�ñ4ß°ç=Û¬ßfÛ.Ü©Ù�í$Ü±ââFì4ÙfóÇí$ÜÃí
��ÜÃÞ�é<�téAê�í ß°í�Þ�è4å±ß°ãñ=Ü±â�+Vè4í�Ý[Û.Ü©Ù�íÐÜ±â�4ä=áRñÆÚ�æÆâBÜÃà�è4å©Û.ß°ð
í4áRÙ�è�âFåÃæ�ã.Ù°Û¬ßfÛ.Ü©í4Þ�ß°í�ñTâVÛ.ãFá¤Û.Ý¬ì4ÜÃí4ÞÛ.ì4á�å©ÜÃí4á}âBáRÞ�à}á¤íNÛ�ß°í�ñ
âFì4Ù�ãFÛFáRí4ÜÃí4Þ�ÛFì4á®Ý¤Ü©ã¬Ý¥åÃá�é
^�_�^ QSR �PT�U��'��jlk,iWVMet��b<kYX-kPTlkmâFZ
ê�åÄÛ.ì4Ù�è4Þ�ì�ß°í�ÜÃí�Û.è4Ü©ÛFÜÃî�áoß�ãFÞ�è4à}á¤íNÛIÝ¤ß°í¿Ú^á+àYß�ñ=á+ë Ù�ã'Û.ì4á

ß�ñ=îfß°íNÛ.ß�Þ�áRâoÙ°ë�ÛFì4á¿ß�ñ4ß�ç=ÛFÜÃî�ávç�ß°ÛFìmç�åÃß�í4í4á¤ãpïNÛFÙ�7Nè�ß°íNÛFÜ©Û.ß°ð
Û.Ü©î�á¤åÃæ|á¤îfß°åÃè�ß°ÛFá�ÛFì4áYç^á¤ãFë Ù�ã.àYß°í�Ý¤á}Ù°ë&âFè�Ý¬ì8ß�ç�ßfÛ.ì)ç�åÃß�í=ð
í4áRã®Ü±â®ñ=Ü$(YÝ¤è4å©ÛRéQ�4Ù�ã�á¥ä4ß°à}ç4åÃá�ï�ÜÄÛ�Ü±â®ß�åÃâFÙ�Ü©íNÛ.è4ÜÄÛ.Ü©î�á}ÛFì�ß°Û
ß�í�ß�ñ4ß°ç4ÛFÜÃî�á¿ç�ßfÛ.ì�ç�åÃß�í4í4á¤ã�óÇÜ©åÃåIç^á¤ãFë Ù�ã.àDçtÙ�Ù�ãFåÃæÜ©ë�Û.ì4á¤ã.á
Ü±â�í�Ù|ãFáRåÃß°ÛFÜÃÙ�í�âFì4ÜÃçcÚtá¤ÛVó�áRá¤í8Û.ì4á�Ý¤è4ãFã.á¤íNÛ�âBÛ.ß°ÛFá�ß°í�ñ)Û.ì4á
í4á¤ä�Û�âVÛ¬ßfÛFá¿Ù�ë�Û.ì4á�ó�Ù�ãFå±ñ'é
��ÜÃã.âBÛFåÃæ�ï�ÛFì4á8ß�ñ4ß�ç=ÛFÜÃî�áTç�ß°ãFÛ�Ù�ë�ÛFì4á8ç�ß°ÛFìÐç�åÃß�í4í4á¤ã�Ü±â

í4Ù�Û ¬�°¯HºW³©�¥�;� ï=ÛFì�ß°Û&Ü±â�ÛFì4áRãFá¿ß°ã.áÏâFÜ©ÛFè�ß°ÛFÜÃÙ�í�â&ÜÃímóÇì4Ü±Ý¬ìÛ.ì4á
ß�ñ4ß°ç=Û.Ü©î�á�ç�åÃß�í4í4á¤ã¿óÇÜÃå©å=tí�ñ8ß�âFè4Ü©Û.ß°Ú�å©áYÝ¥Ù�à�Ú4ÜÃí�ß°ÛFÜÃÙ�í�âÏÙ°ë
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Angular Disjunction

��ÜÃÞ�è4ã.áå�� 2ê û ì�ß�çtá®êÏñ[+Vè�âBÛFà}á¤íNÛÏêÏñ4ß°ç4Û.ßfÛ.Ü©Ù�í

ß�ñ4ß°ç=Û¬ßfÛ.Ü©Ù�í�â®Û.Ù)Ý¤ãFápßfÛ.á�ß�îQß�å©Ü±ñ$ç�ßfÛ.ìIï+Ú4è=ÛâFè�Ý¬ì$ß�ç�ß°ÛFì
á¤ä�Ü±âBÛ.â2ÜÃíYç4ã¬ß�Ý[Û.ÜÃÝ¤á�é,�;í}ÛFì4Ü±âoÝRß�âFá�ïfÛ.ì4á�âBÛ.ß°ÛFÜ±ÝÇç�ßfÛ.ìYç4å±ß°í4í4áRã
Ü±âÇÝ¤ß�å©åÃáRñÛFÙÝ¥ã.áRß°ÛFá¿ß�í4á¤ólç4åÃß�ímë ã.Ù�à âFÝ¤ã.ß°Û.Ý¬ìIéa÷�ì4Ü±â�è�âBè4ð
ß�å©åÃæ�Ù=Ý¤Ý¥è�ã.â�óÇì4á¤í�ÛFì�á&ó&Ù�ã.å±ñ�âBÛ.ßfÛ.á&Ý¬ìtß°í4Þ�áRñ®ñ=ã¬ß°àYß°ÛFÜ±Ý¤ß°åÃåÃæ
ë ã.Ù�à�Û.ì4á�Ý¤è4ãFã.á¤íNÛÇÙ�í�á�éo÷�ì4á�ó&Ù�ã¬âBÛÇÝRß�âFá�ãFè�í=ð`Û.Ü©à}á�Ù�ë�Û.ì4á
ß�ñ4ß°ç=Û.Ü©î�á�ç�ß°ÛFì�ç4åÃß�í4í4áRãvÜ±â�ÛFì�è�â¿ó&Ù�ã¬âBá�Û.ì�ß°íTÛFì�ß°Û�Ù°ë+Û.ì4á
âBÛ.ß°ÛFÜ±ÝYç�ßfÛ.ì ç4å±ß°í4í�á¤ãpé|÷�ì4ámà}Ù°Û.Ü©îfß°ÛFÜÃÙ�ícÜ±â®Û.ì�ßfÛ�ë Ù�ã�âFè�âBð
Û¬ß°ÜÃí4áRñ�ç4å±ß°í4í�Ü©í4Þtï=ÛFì�á�ß�ñ4ß�ç=ÛFÜÃî�á¿ç�ß°ÛFì�ç4å±ß°í�í4á¤ã�ÝRß°í�ßQî�Ù�ÜÃñ
ÝRß°åÃå©ÜÃí4Þ�ÛFì4á®âBÛ.ß°ÛFÜ±Ývç�ßfÛ.ì�ç�åÃß�í4í4á¤ãÇÙ�ëªÛFáRíIé
�yÛ�ÜÃâoÛFã.è4á�ï�ÛFìtßfÛ�Ü©íç�ãFÜÃí�Ý¥ÜÃç4åÃávß�í�æ�ß�ñ4ß°ç=Û.Ü©î�áHç�ß°ÛFìmç�åÃß�í=ð

í4áRã�ÛFì�ß°ÛYÝRß°íÆñ=á¤åÃá¥Û.á�ß°í�ñ$Ü©ítâBáRãBÛâFá¤Þ�à}áRí�Û¬â�Ü©íNÛFÙcß�ç4å±ß°í
ÝRß°íÆÚtá�Ý¥Ù�í�î�á¤ãFÛFáRñ$ÜÃí�Û.Ù ßcÝ¥Ù�à�ç�å©á¤ÛFá�ç�ß°ÛFì�ç4å±ß°í4í�á¤ãpé �;í
Û.ì4á®ó&Ù�ã¬âVÛHÝ¤ß�âBá�ï=ÛFì�á®ç4å±ß°í4í4áRãHó&Ù�è4å±ñ�ñ=á¤åÃá¥Û.á�ß°åÃå(âFá¤Þ�à}áRí�Û¬â
ë ã.Ù�àÅÛ.ì4á�çtßfÛFì}ß°ítñ�ÛFì�á¤í}âVÛ¬ß°ãFÛ�Ý¥ã.áRß°ÛFÜÃí4Þ¿ß�í4áRó ç�ß°ÛFì®ë ã.Ù�à
â.Ý¥ã¬ßfÛ¬Ý¬ìIé+õHÙfó&á¤î�á¤ãpïNÜ©ë�ÛFì4Ü±âHÜ±âÇñ=Ù�í�á�ï=Û.ì4á®ó&Ù�ã¬âVÛHÝ¤ß�âBá�Ý¤Ù�à�ð
ç4åÃá¥ä=Ü©ÛVæTó&Ù�è4å±ñ)Útá�âBÜÃà}Ü©å±ß°ã¿Û.Ù�ÛFì�ß°Û®Ù°ëÇÙ°Û.ì4á¤ã�âVÛ¬ßfÛFÜ±Ý}ç�ß°ÛFì
ç4å±ß°í�í4á¤ã¬â¤é�÷�ì4Ü±â2ó�Ù�è4å±ñ�Ú^áÇà}ÜÃâ.âFÜ©í4Þ¿Û.ì4áÇç^Ù�ÜÃí�Û+Ù�ëWß�íYß�ñ4ß�ç=ð
Û.Ü©î�á®ç�ßfÛ.ì|ç4å±ß°í4í�á¤ãÏÝ¤Ù�à}ç4åÃá¥Û.á¤åÃæ�é%8Ïí4á�ó�Ù�è4å±ñ�ãFáRç4åÃß�Ý¥á�Ù�í4á
âFáRß�ã.Ý¬ìcç4ã.Ù�Ú�å©áRà óÇÜ©ÛFìöß°í4Ù�ÛFì4áRã�Ù�í4ámÜÃí$ß�âBÜÃà}Ü©å±ß°ã}âBçtß�Ý¥á�é
÷�ì4á}àYß°ÜÃí)çtÙ�Ü©íNÛ®Ü±âvÛFì�ß°Û�ÛFì4áRãFá}Ü±â�ß�âFàYß°åÃå+âBá¤Û�Ù°ë�ì�Ü©Þ�ì4å©æ
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