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ä~¤ _ÿò ¬-«•¨(GHµ ·-¨°µ~¨1«s´i®*�y¶•§~¨1«•¨AGÐÁÒ´9©~«•¨°±c¨°«s«•¨/ÂhÁt¶U´›¶s¨=n �bp¼GHµÉiz…q† ‡ ‡?Ç
§~GÐÊU§hGHÁ+±c¬i«s¯�¨1Â ­fº µq¬ Ám©qG¥µhµ~¨°¶tÇ?¬-«•Ö‚Á1¤

�Z¶¼«s¨°©~«s¨1Á•¨°µ;¶sÁˆ´ Á•©q´iÊ°¨+Ç
GÌ¶s§�W1¨°«s¬A¹i¬-®¥³~¯�¨b�a¬-«��a¯Ò¬-«•¨ç©~«s¨1Ê�GÐÁ•¨°®Hº%�qµq¬ÃÁ•©q´iÊ°¨8´›¶¼´É®H®—¤�¦�§~¨çÊ°¬›¹S´i«•GÐ´Éµ;¶¿¹›´iÊ°³~³~¯

Ám¶s´É¶•¨ÒÇ
§~GÐÊU§ Â‚¨�Àaµ~¨1Áß¶•§q¨ÒÂ‚ºfµq´i¯�GHÊ1Áˆ¬i±k¶•§~¨ç¶•§~¨1¬i«sº9GHÁ�Â‚¨�Àaµ~¨1Â ­;º¯n Ýbpð1 lÈn �bp ¤¼¦�§~¨�´É¯�©~®HGÌ¶s³qÂ‚¨Ò¬É±�´ Á•©~GHµ

µq¨�¶tÇ•¬i«sÖAGHÁ
Â~¨�Àqµ~¨/Â•­;º

´

\*ˆ¼_�1 ËœÝ�n ˆ¼p 1 Ë���n lÈn ˆ¼pD/ \t£i¤H£/äb_

¦�§q¨•Ê°¬iµqÁm¶•«s³qÊ ¶sG¥¬-µ ¬É±ˆ¶•§~¨•¬i©F¨°«U´›¶s¬i«

—

GHÁÒ´ ¯�´4kt¬i«8¶s´iÁ•Ö G¥µw×DÞ¼ïÒ¤e�Z¶�GHÁ�Â‚¨1®¥GÐÊ°´É¶•¨9´ÉµqÂhG¥¶�«•¨/²-³qG¥«s¨1ÁÒ´

µq¬iµ;¶•«sG¥¹fGÐ´É®|«•¨1·i³~®Ð´É«sG9W/´›¶sG¥¬-µ•©q«•¬‚Ê�¨/Â‚³~«s¨+GHµó¬i«UÂ‚¨°«¿¶•¬ÃÂ~¨1´É®DÇ
G¥¶•§ó¬-©a¨1«s´É¶•¬i«ˆ©~«•¬‚Â‚³aÊ ¶sÁ1¤�æ?§q´i©‚¶•¨1«ªÔ�GHÁ�Â‚¨°¹-¬É¶s¨1Â

¶s¬(¶•§qGHÁ�Ê�¬-µqÁt¶s«•³aÊ ¶•GH¬iµy¤•û
¨1¯(´É«sÖS´i­~®Hº%�~¶s§~¨8®HGH¯ÒG¥¶ˆGHµóÇ
§~GÐÊU§9¶•§~¨8«•¨1·i³~®Ð´É«sG9W/´›¶sG¥¬-µÃGÐÁ¿«s¨°¯�¬›¹i¨/Â•¨0@‚GHÁm¶sÁ¿©~«•¨/Ê�GÐÁm¨1®¥º

¶s§q´ÉµqÖfÁ+¶•¬óÂ‚G¥ý5¨°¬i¯�¬-«•©~§qGHÁ•¯ GHµf¹›´É«sGH´iµqÊ�¨è\*�‚¨1Ê ¶sG¥¬-µrÔf¤H£i¤Á_Ó¦�§~GÐÁ+GÐÁ+´óÁ•¨1Ê°¬iµqÂ>¯(´�kt¬-«ª©q´Sºi¬iý ¬É±�­q´-ÊUÖ;·-«•¬-³~µqÂ

GHµqÂ‚¨1©a¨1µqÂ‚¨1µqÊ�¨-¤_ù•¶•©~«s¨1Á•¨°µ;¶`�-¯�¬i«s¨¿¶s§q´Éµ ¬iµ~¨ß¹i¨°«UÁ•G¥¬-µ(¬É±�¶s§~¨ˆ¬-©a¨1«s´É¶•¬i«

—

§q´-Á�­F¨°¨1µÃÊ�¬-µqÁm¶•«s³qÊ ¶s¨1ÂZ�f´ÉµqÂ GÌ¶�GÐÁ

µq¬É¶¿ºi¨°¶¿Ê�®H¨1´É«
Ç
§qGHÊU§9¹›´É«sGH´iµ;¶‚\œGÌ±k´Éµfº:­ _çGÐÁ
Ê�¬-«•«s¨1Ê�¶1¤k¦�§~¨ª«s¨°¯(´É«sÖ‚Á_¶s§q´›¶
±c¬-®¥®H¬›ÇÈ«s¨�±c¨1«sÁ•¶s¬�´i®¥®y¬É±y¶s§~¨°¯9¤

¦�§q¨ˆ¯�¬-Ám¶�«s¨°¯(´É«sÖ›´É­~®H¨¿´iÁ•©a¨/Ê ¶•¬É±5¶•§~¨�Æˆ´i¯ÒGH®¥¶•¬iµqGH´iµA¬i©F¨°«U´›¶s¬i«

—

GÐÁ_¶s§q´›¶•GÌ¶�´iÊ�¶sÁ_¬-µ~®Hºç¬-µ�¶•§~¨ßµ~¬‚Â‚¨1Á1¤kù

Ám¶s´É¶•¨¼®Ð´É­F¨°®H¨1ÂÃ­;ºÃ´çÁ•©~GHµÃµ~¨°¶tÇ?¬-«•Ö(Ç
G¥¶•§q¬i³‚¶
µ~¬‚Â‚¨/Ár_-¶•§a´›¶�GHÁ��‚G¥µ•Ç
§~GÐÊU§ ¶s§~¨¼·i«U´É©~§

º

GHÁ
Á•G¥¯�©~®Hº ´ÒÊ�¬-®¥®H¨1Ê�¶•GH¬iµ

¬i±?µ~¬-µ GHµ;¶•¨1«sÁ•¨1Ê�¶•GHµ~·Ã®H¬f¬i©qÁ�_ GHÁ¼´9Ám¬-®¥³~¶•GH¬iµ ¬i±�¶s§~¨�Ú$§~¨°¨1®¥¨1«R�oáˆ¨1Ú$GÌ¶•¶+¨1²;³q´É¶•GH¬iµ�¤S�oµ ±œ´-Ê ¶���¶•§~¨�³~µ~¨8@‚©a¨/Ê ¶•¨/Â

±œ´-Ê ¶�¶•§a´›¶¿¨0@~´-Ê ¶
Ám¬-®¥³‚¶sG¥¬-µqÁ•¬É±|¶•§~¨¼Ú$§~¨1¨°®H¨°«7�Záß¨°Ú$G¥¶m¶¿¨/²-³a´›¶•GH¬iµ•Ê�¬-³~®HÂ ­a¨¼±c¬-³~µqÂ•´›¶¿´É®H®5Ç•´-Á?¶•§~¨�Àq«UÁt¶
¯(´�kt¬-«

Á•³~«s©~«sGHÁ•¨�¶•§q´É¶¿«s´iGHÁ•¨1Â G¥µ;¶•¨1«•¨/Át¶
GHµ ×DÞ¼ï G¥µÃ¶•§~¨¼Àa«sÁm¶¿©~®Ð´iÊ�¨b�‚G¥µ•¶s§~¨ª®H´É¶•¨¼¨°GH·i§;¶sG¥¨/Á°¤

ùßÊ ¶sG¥µ~·(¬-µ ´�·i¨°µq¨°«sGHÊ¼Ám¶s´›¶s¨Èn ˆ¼p �q¶•§~¨+´-Ê ¶sG¥¬-µ•¬i±|¶s§~¨ª¬i©F¨°«U´›¶s¬i«

—

¶•³q«•µqÁ�¬-³‚¶
¶•¬(­F¨8Â‚GÐÁsÊ�«s¨�¶•¨ª´iµqÂ9Ê�¬i¯ç­~G9�

µa´›¶•¬-«•GÐ´É®3à�¶s§~¨
¶s¬i©F¬i®H¬i·iºç¬É±5¶•§q¨¿·i«U´É©~§ÒGÐÁ�ÊU§q´iµ~·i¨/ÂÒ´iµqÂÒ¶•§q¨¿®H´i­a¨1®HÁ�´É«s¨
¯Ò¬‚Â‚G¥Àq¨/ÂZ�-GHµ�¶•§q¨¿¹fGHÊ°G¥µ~G¥¶tºÒ¬É±�´¼µ~¬‚Â‚¨i¤

ù ¶tºf©~GÐÊ°´É®D¨0@~´i¯Ò©q®¥¨ç¬É±_¶s§~¨Ò´-Ê ¶sG¥¬-µó¬É±

—

¬-µ ´ µ~¬‚Â‚¨8GÐÁ�G¥®H®¥³aÁt¶s«s´É¶•¨1ÂóG¥µ>â|GH·i³q«•¨A£-¤ ½qà�¶•§~¨�´iÊ�¶•GH¬iµó¬-µ ´Aµq¬fÂ~¨

Á•©~®HGÌ¶UÁ¿¶s§~¨+µ~¬‚Â‚¨8G¥µ9¶s§~«•¨1¨+µ~¬‚Â‚¨/Áˆ´ÉµaÂÃ¯ç³~®¥¶•GH©~®¥GH¨1Áˆ¶•§q¨8Át¶U´›¶s¨+­fº•´�µf³~¯ç­a¨1«

8

\ ¶•§a´›¶ßÂ‚¨1©a¨1µqÂ~Áß¬iµ•¶•§q¨8®Ð´É­F¨°®ÐÁ

¬i±|¶s§~¨+Á•©~G¥µ9µ~¨°¶tÇ?¬-«•ÖA´i«•¬-³~µqÂA¶•§~¨ªµ~¬‚Â‚¨¼_ ¤�×|´É­F¨°®ÐÁ�¬É±D®¥GHµ~Ö‚Á¿´ÉµaÂ µ~¬‚Â‚¨/Á¿´É«s¨�µ~¬É¶¿GHµqÂ‚GÐÊ°´É¶•¨1Â•GHµ•¶•§~¨¼Àq·-³~«s¨i¤

úˆ¬É¶sGHÊ°¨
¶•§~¨ß¹›´É«sG¥¬-³qÁk¯(´Éµ~µq¨°«UÁ_GHµ(Ç
§~GHÊU§�¶s§~¨ßÁ•©~GHµAµ~¨°¶tÇ?¬-«•Öç­q´iÁ•GHÁ_GHÁ�¨�ý5¨1Ê ¶sG¥¹-¨ˆGHµA²;³q´Éµ;¶•³q¯ ·-«s´S¹fG¥¶tºi¤y¦�§q¨

Ám¶s´É¶•¨/Á
G¥µÃ¶•§q¨+Ám©~GHµ9µ~¨�¶tÇ•¬i«sÖ(­q´-ÁmGÐÁ

G3¤¿Â‚GÐ´É·-¬iµq´i®¥GMW°¨¼´É«s¨1´Ò´ÉµqÂ•¹-¬i®H³~¯�¨i¤

G¥G3¤¿Ê�¬-µ;¶•«s¬i®‚Â‚G¥ý��ZG¥µf¹›´É«sGÐ´ÉµqÊ°¨iàyÂ‚G¥ý5¨°¬i¯�¬-«•©~§qGHÁ•¯ ¨1²;³~GH¹›´É®H¨°µqÊ°¨�Ê°®H´-Á•Á•¨1ÁD¬i±FÁm¶s´›¶s¨
´É«s¨?®Ð´É­F¨°®H®¥¨/Â8­fºª¶s§~¨Kˆ8�3Öfµ~¬i¶sÁ1¤

GHG¥G3¤¿Á•G¥¯�©~®HGÌ±cº ¶•§~¨+´-Ê ¶sG¥¬-µÃ¬i±

—

�‚«s¨1Â~³qÊ�GHµ~·�GÌ¶
¶s¬A´�Ê�¬i¯ç­~GHµq´›¶s¬i«sGH´i®5´-Ê ¶sG¥¬-µÃ¬-µ ¶s§~¨ªµ~¬‚Â‚¨1Á1¤

¦�§q¨�Ê�¬-µqÁt¶s«•³aÊ ¶•GH¬iµ¼¬i±;¶s§~¨_§q´i¯�G¥®¥¶•¬-µ~GH´iµª¬i©F¨°«U´›¶s¬i«

—

Ê�¬-¯�©~®¥¨°¶•¨/ÁÑ¶•§q¨�Â‚¨�Àaµ~GÌ¶sG¥¬-µª¬É±f¶•§q¨�·i¨1µ~¨°«U´É®S±c¬-«•¯(´i®¥GÐÁm¯

¬i±D×¡Þ¼ï G¥µ ¶•§~¨ªÊ1´iÁ•¨ˆ¬É±|©~³~«s¨ß·-«s´S¹fG¥¶tºi¤¡¦�§~GHÁ•GÐÁ•¨0@f¶•¨1µqÂ‚¨1Â ¶•¬Ò¯(´›¶•¶•¨°«
Ê°¬i³~©~®HGHµ~·-Á?G¥µóæ?§q´i©‚¶•¨1«¿Ô‚¤Ò�oµ9æ?§q´i©‚¶•¨1«

å�����Â‚¨1ÁsÊ�«sG¥­F¨ªÁm¬-¯�¨ª¬É±y¶s§~¨+¯�¬-Ám¶
G¥µ;¶s¨°«s¨1Ám¶•GHµ~·A´É©~©q®¥GÐÊ°´É¶•GH¬iµqÁ•¬É±D¶•§q¨¼¶•§~¨1¬i«sºFàkGHµ9©q´É«•¶•GÐÊ�³q®H´i«��f¶s§~¨+´É©~©q®¥GÐÊ°´É¶•GH¬iµ

¶s¬(¶•§q¨+G¥µqGÌ¶sGH´i®|Ê�¬;Ám¯�¬-®¥¬-·iGÐÊ°´É®�Á•GHµ~·i³~®Ð´É«sG¥¶tº%�‚¶s¬AÂ‚¨°«sG¥¹-¨¼¶•§~¨8¶•§~¨1«•¯�¬‚Â‚ºfµq´i¯ÒGÐÊ°´i®�­F¨°§q´S¹fGH¬i«
¬É±k­~®Ð´iÊUÖÃ§~¬i®H¨1Á��a´iµqÂ

¶s¬AÊ�¬-¯Ò©q³‚¶•¨ª©F¬-ÁsÁmGH­~®H¨ª²-³a´Éµ;¶•³~¯¸·i«U´S¹;G¥¶tº(¨�ý5¨1Ê�¶sÁ
¬-µÃ©a´É«•¶•GÐÊ�®H¨�©q«•¬-©q´É·;´›¶•GH¬iµy¤
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âDG¥·-³~«s¨Ò£-¤ Ïaàkù Ám©~GHµ‚±c¬;´É¯9¤

Š<;*œi;¦¥ Õ †¿zk‡?{~†²y €qvˆzkƒ5vÑ{~}7yLv�Öó€bv�}m‡ˆ„s…�zÒy

¦|¬>­a¨9´É­~®H¨Ã¶•¬ Ê�¬i¯�©~³~¶•¨9´Éµfº;¶•§~GHµ~· Ç•¨•Ç•´iµ-¶ç±c«•¬-¯ü´ó¶s§~¨°¬-«•ºb�kGÌ¶�GÐÁçµq¬É¶(Ám³)°AÊ°G¥¨1µ-¶�¶s¬ §q´S¹-¨A¶•§q¨•·-¨°µ~¨1«s´i®

Â~¨�Àqµ~G¥¶•GH¬iµ9¬i±¡´ç¶•§q¨°¬i«sºi¤_ù «s¬-´-ÂA¶s¬›Ç•´i«sÂqÁ�¶s§~¨+Ê°´i®HÊ°³~®Ð´›¶•GH¬iµ•¬É±D·i¨1µ~¨°«sGHÊß¶s«s´iµqÁmG¥¶•GH¬iµ9´É¯�©~®HG¥¶•³qÂ‚¨/Á
GHµ9²;³q´iµ;¶•³~¯

·-«s´S¹fG¥¶tº(GHÁ�©q«•¬›¹fGÐÂ‚¨1ÂÃ­fº(¶•§~¨+Á•©~GHµ‚±c¬-´i¯�±c¬i«s¯(´É®HGHÁ•¯9¤

âq¬i®H®¥¬›Ç
GHµ~·óâq¨°ºfµ~¯(´Éµ�ø Á+GÐÂ‚¨/´iÁ��|Ç•¨ Ê°´iµh·iGH¹i¨

´

\3ˆ%^�ˆ

{

_8´ «•¨1©~«s¨1Á•¨°µ;¶s´É¶•GH¬iµ ´iÁ8´ Ám³~¯Î¬›¹i¨1«+©q´É¶•§qÁ1¤ ¦�§~GHÁ

«s¨°©q«•¨/Ám¨1µ-¶U´›¶sG¥¬-µ�Ê1´ÉµA­F¨ˆ¬-­‚¶s´iG¥µq¨1Â�GHµA¹›´É«sG¥¬-³qÁ_¯(´Éµqµ~¨°«UÁ°¤e�oµA©q´i«m¶sGHÊ°³~®Ð´É«`�iG¥¶•Ê°´iµA­F¨ˆGHµ-¶s³~G¥¶•GH¹i¨°®Hº(Â‚¨°«sGH¹i¨1ÂÒ±c«s¬i¯

´ ©a¨1«m¶s³~«s­q´›¶sG¥¹-¨8¨0@‚©q´iµqÁ•G¥¬-µ¬�FÁ•³~¯�¯�G¥µq· ¬›¹i¨1«ßÂ‚G¥ý5¨°«s¨°µ;¶�§qGHÁm¶•¬-«•GH¨1Áˆ¬É±�Á•¨1²;³~¨°µaÊ�¨1Áß¬É±�´-Ê ¶sG¥¬-µqÁˆ¬i±

—

¶s§q´›¶¼Ám¨1µqÂ

ˆ

{

GHµ;¶•¬Èˆ-¤

ù¸©q´›¶s§ GÐÁ+¶s§~¨°µ ¶•§~¨•Ç?¬-«•®ÐÂ‚§~GÐÁm¶•¬i«sº ¬i±ˆ´ó·-«s´i©~§¬�¡Ç
GÌ¶s§ GHµ;¶•¨°«U´iÊ�¶•GH¬iµqÁ8§q´É©q©a¨1µ~G¥µq· ´›¶ç¶•§~¨•µ~¬‚Â‚¨/Á°¤>¦�§~GHÁ

Ç•¬i«s®ÐÂ‚§~GÐÁt¶s¬i«sºAGHÁß´Ò¶tÇ?¬%�ZÊ°¬i¯�©~®H¨0@Z�q´-Á
G¥µóâDGH·i³~«s¨(£i¤ Ï(µq´i¯Ò¨1®¥º9´(Ê�¬-®¥®H¨1Ê�¶•GH¬iµ9¬É±¡±œ´-Ê�¨1Á!\ ¶•§q¨8Ç•¬i«s®HÂO�Z§~GÐÁt¶s¬i«sG¥¨/Á•¬É±

¶s§~¨8®HGHµ~Ö‚Á�_6$a±œ´-Ê�¨/Árkt¬iGHµ ´É¶ß¨1Â~·i¨1ÁS\ ¶s§~¨8Ç•¬i«s®HÂ9§qGHÁm¶•¬-«•GH¨1Áˆ¬É±¡¶•§~¨çµ~¬‚Â‚¨1Á�_H$5GHµ ¶•³q«•µ¬�F¨1Â~·i¨1Áakt¬iGHµ ´›¶�¹i¨1«m¶sGHÊ°¨1Á1¤¿ù

¹-¨°«•¶•¨8@Ã«s¨°©~«s¨1Á•¨°µ;¶sÁ
´iµ G¥µaÂ‚G¥¹fGÐÂ‚³q´i®|´iÊ�¶•GH¬iµ9¬É±

—

¤�ù¿µ ¨0@~´É¯�©~®H¨ª¬É±k¹i¨1«m¶s¨0@Z�qÊ°¬i«s«•¨/Ám©F¬iµqÂ~G¥µ~·Ò¶s¬(¶•§~¨ç´iÊ ¶sG¥¬-µ9¬É±

—

¬i±¿â|GH·i³q«•¨ £-¤ ½��|GÐÁ+GH®¥®H³qÁm¶•«U´›¶s¨1Â GHµ â|GH·i³q«•¨ £-¤ ä~¤•úˆ¬É¶•GÐÊ�¨A¶•§q´É¶ç¯�¬›¹fG¥µ~·9±c«s¬i¯ ¶•§~¨Ã­a¬i¶m¶s¬i¯ ¶•¬ ¶s§~¨(¶•¬-©¬�k´

Á•¨1Ê�¶•GH¬iµ•¬É±|¶•§~¨¼¶tÇ•¬4�oÊ�¬-¯Ò©q®¥¨8@A·i¬f¨1Á•©~«s¨1Ê°GHÁ•¨°®Hº�±c«•¬-¯�¶•§q¨ª·i«U´É©~§Ã¬iµÃ¶•§~¨ª®H¨�± ¶¿§q´iµqÂ•ÁmGÐÂ‚¨¼¬É±kâDG¥·-³~«•¨Ò£i¤ ½ç¶•¬Ò¶•§q¨

¬-µ~¨¼¬iµÃ¶•§~¨¼«sG¥·-§;¶•§q´iµqÂ•ÁmGÐÂ‚¨i¤_¦�§f³qÁ��~´8¶tÇ?¬%�ZÊ°¬i¯�©~®H¨0@AGÐÁ�®¥GHÖi¨¼´�â~¨°ºfµ~¯(´iµÃ·-«s´i©~§¬�f­~³‚¶¿Ç
G¥¶•§•¬iµ~¨ª´-Â~Â‚G¥¶•GH¬iµq´i®

Ám¶•«s³qÊ�¶•³~«s¨i¤kù â~¨1ºfµ~¯(´Éµ9·i«U´É©~§ÃGHÁ
Ê°¬i¯�©F¬-Á•¨1ÂÃ­;º ¹i¨°«•¶•GÐÊ�¨/Á�´ÉµqÂÃ¨1Â‚·-¨1Á��~´�Ám©~GHµ‚±c¬;´É¯�­fºA¹-¨°«•¶•GÐÊ�¨1Á��‚¨1Â~·i¨1Á�´iµqÂ

±œ´-Ê�¨/Á°¤

âa´iÊ°¨1Á�´É«s¨ˆ®Ð´É­F¨°®H®¥¨/Â ­fº�¶s§~¨ª´É«s¨1´8²;³q´iµ;¶•³~¯�µf³~¯ç­a¨1«sÁr 
•

´iµqÂ ¨/Â‚·i¨/Á�­fº(¶s§~¨�¹i¬i®H³~¯�¨¼²-³a´Éµ;¶•³~¯¸µ;³q¯8­F¨°«UÁ

<
™

¤kù$¶tÇ•¬4�oÊ�¬-¯�©~®¥¨8@çÇ
G¥¶•§ ±œ´iÊ�¨/Á�´iµqÂ�¨1Â‚·-¨1Á�®H´i­a¨1®¥®H¨1Â(GHµ(¶s§~GHÁ?¯(´Éµ~µq¨°«•GHÁ?Ê°´É®H®H¨1ÂA´ ñsÁm©qG¥µ‚±c¬;´É¯(ô+´iµqÂ(Â‚¨°µq¬É¶•¨/Â

À

¤
¦�§f³qÁ��a´(Á•©~GHµ‚±c¬-´i¯¸GÐÁˆ´(â~¨1ºfµ~¯(´Éµ ·i«U´É©q§Ã¬i±kÁ•©~GHµ µ~¨�¶tÇ•¬i«sÖ‚Á8�‚¬-«ˆ´�Ç•¬i«s®HÂ•§~GÐÁt¶s¬i«sº ¬i±kÁ•©~GHµ9µ~¨�¶tÇ•¬i«sÖ‚Á°¤•ù

§qGHÁm¶•¬-«•ºA·-¬iGHµ~·ç±c«•¬-¯ ˆ

{

¶•¬
ˆ+GHÁ
´�Á•©~G¥µ~±c¬-´É¯

À

­F¬i³qµqÂ‚¨1Â•­fºÔˆ

{

´iµqÂXˆ-¤

�oµ8¶•§~¨�©F¨°«•¶•³~«s­q´É¶•GH¹i¨•¨0@‚©q´ÉµaÁmGH¬iµç¬É±
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The search for a quantum theory of the gravitational field

   Prehistory   

1920 The gravitational field needs
to be quantized 

1930 ÇFlat space quantizationÈ

1950 ÇPhase space
quantizationÈ

1957
Constraint theory

ÇFeynman
quantizationÈ

    Classical
   period   

1961
ADM

Tree-amplitudes

1962 Background field
method

1963 Wave function of the 3-
geometry, spacetime foam

1967

Wheeler-DeWitt equation

Ghosts                            

1968 Minisuperspace
Feynman rules

completed

    MiddleAges   

1971 YM renormalization

1972 Twistors

1973
Nonrenormalizability

1974 Black Hole
radiation

1976 Asymptotic savety

1976 Supergravity

1977 High derivative theories

1978
Euclidean QG

1981

1983 Wave function
of the Universe

    Renaissance   

1984 String renaissance

1986 Connection
formulation of GR

TQFT

1987
Superstring theory

1988
Loop quantum gravity

2+1

1989 2d QG

1992 Weaves State sum models

1994
Noncommutative

geometry

    Nowdays   

1995
Eigenvalues of area and volume

Null Surface
Formulation Nonperturbative strings

1996 BH radiation from loops Spin Foams BH radiation from strings

1997 ÇÊQuantum gravity
phenomenologyÊÈ

Strings-noncommutative
geometry
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