
„ËÏÎÏÍfÔ�≥◊R≥�Ófi‡„Î˙≥OMMT ◊R≥j^v≥OMMTTO

ÄÎ ÄÈÑÊÓÑ²¯ TO DISCUSSION

ÌÏ�„ÎÙ–fiÈ=ÂÓÏÔ�fiÎÎ˝=Í–‰ÎfiÓÏ‚ÎÏ·Ï=
fi‡�ÏÓÊ�„�Ò=‡–�ıÊÂÎ˝ÎÊÛ=ÎfiÒËÏ‡Ù–‡

Î˛³ðþŁ¦Ð= þˇý—Þ= Þš= ÿ= ĞÝČ¼þý= ž= þŠÞþ¹²þ×þÞÞ—ý= ×³¼þýK= ‚ÝČ= ²þłþI
ğþˇ= Ł—Þ= ˇ³Ł= ¹−×˛ŁŽÞ—ý= þˇý—Þþý= Þ˛³ðþŁ¦ý¦= —ŠšČý¦I= ˛= Þš= −×þ¹²þ
Þ˛³ðþŁ¦ý=²³×¦žýþý=ž˛=×˛¼³Þþð=×—ŠÞþ›=Šš×Ž˛Ł¦=˛ˇþ=ž˛¼—ŠÞ¦¼=ð×˛›ÞI=Ł—Þ
ý˛ÿ= ¹³−×þŁþŠŽ³Ł˛²¦¹Č= þ−×¦ÝćŠÞšÞÞČý= Ł—²₣¦žÞČÞ¦¼= Šþ¹ČłÞšÞş= ³
¹þÝ—ŠÞ¦¼=ý—ŽÞ˛×þŠÞ¦¼=Ł¦Š˛ÞÞČ¼K=Ò=−×¦Þ¾¦−—I=ÿ=ŠŁ—=ł×³−¦=³ð×˛›Þ¹şð¦¼
Šþ¹Ý—ŠÞ¦ð—ŁI=Čð—=ý˛ć²ş=−—ŠŁ¦ğ³Ł˛²¦=¹Łþÿć=¹³ýÝ—ÞÞþć=²˛=þ×¦ł—Þ˛ÝşÞþć
²Łþ×₣þć=Þ˛³ðþŁþć=−×˛¾šć=˛Ł²þ×¦²š²=³ð×˛›Þ¹şðþ›=Þ˛³ð¦=Ł=¹Ł—²—K=Ìš×Ğ˛
ł×³−˛=³²×¦ý³ÿ²ş¹Č=Þ˛=ðþĞ²¦=Þ˛Ğþ›=Þš=ŁšÝşý¦=ˇ˛ł˛²þ›=Šš×Ž˛Ł¦K=‚×³ł˛
ł×³−˛=žŠšˇ—ÝşĞþłþ=¼˛×₣³ÿ²ş¹Č=ž˛=×˛¼³Þþð=—ÞþžšýÞ¦¼=Šš×Ž˛ŁK=ÁŠš²ş¹ČI
Ł—Š−þŁ—ŠÞþI= −×þ= ˛ð˛Ššý—ð—Ł= —= ₣ÝšÞ—ŁJðþ×š¹−þÞŠšÞ²—Ł= ₣¦¹ÝšÞÞ¦¼
Šš×Ž˛ŁÞ¦¼=˛ð˛Ššý—Ð=²˛=−×þ=þŠš×Ž³Ł˛₣—Ł=ž˛¼—ŠÞ¦¼=ł×˛Þ²—ŁK

Î˛Ğ=ðþ×þ²ð¦Ð=˛Þ˛Ý—ž=−×¦¹ŁČ₣šÞþ=×þžłÝČŠ³=Þš¹−þŠ—Ł˛Þþ›=ŠÝČ=Þ˛¹I
˛Ýš= Š³Žš= −×¦ð×þ›= Ł—Š¹³²Þþ¹²—= −³ˇÝ—ð˛¾—Ð= −×˛¾ş= þžÞ˛₣šÞ¦¼= ŠŁþ¼= ł×³−
Þ˛³ðþŁ¾—Ł=³=˛Ł²þ×¦²š²Þ¦¼=ý—ŽÞ˛×þŠÞ¦¼=Þ˛³ðþŁ¦¼=Ł¦Š˛ÞÞČ¼K=Ì×¦=¾şþý³
ý¦= Ł¦¼þŠ¦Ý¦= ž= ²þłþI= ğþ= ˇšž= Þ˛ČŁÞþ¹²—= ŁšÝ¦ðþ›= ð—Ýşðþ¹²—= ²˛ð¦¼
−³ˇÝ—ð˛¾—Ð=Ł¹—=−¦ĞÞþýþŁÞ—=ŠšðÝ˛×˛¾—›=−×þ=×³¼=Òð×˛›Þ¦=Šþ=ˇ×˛²š×¹şðþ›
»Ł×þ−¦= ²˛= ¹³−³²Þÿ= ÞšŁ−¦ÞÞš= −×þ¹³Ł˛ÞÞČ= Þ˛Ğþ›= ¹Ý˛Łš²Þþ›= Þ˛³ðþŁþJ
þ¹Ł—²ČÞ¹şðþ›= šÝ—²¦= Šþ= ¹Ł—²þŁþłþ= Ł—×²³˛ÝşÞþłþ= Þ˛³ðþŁþłþ= −×þ¹²þ×³
ž˛Ý¦Ğ˛²ş¹Č= −³¹²þ−þ×þŽÞ—ý¦= ˇ˛Ý˛₣ð˛ý¦= ²˛= ²×˛Š¦¾—ÐÞ¦ý= ğš= ž
×˛ŠČÞ¹şð¦¼=₣˛¹—Ł=þðþž˛ý¦ÝćŁ˛ÞÞČýNI=OK=

Í¦= ŁŁ˛Ž˛ÿýþ= ˇšžž˛−š×š₣Þþć= ²×¦Ł—˛ÝşÞþć= —¹²¦Þþć= ²šI= ğþ
ý—ŽÞ˛×þŠÞ¦Ð= ˛Ł²þ×¦²š²= ˇ³ŠşJČðþ›= Þ˛¾—þÞ˛ÝşÞþ›= Þ˛³ð¦= ¹ðÝ˛Š˛ÿ²ş¹Č= ž
˛Ł²þ×¦²š²³= ››= þð×šý¦¼= −×šŠ¹²˛ŁÞ¦ð—ŁK= flš×³₣¦= Šþ= ³Ł˛ł¦= ðþÞð×š²Þ—= Þš
Þ˛ÐÝ—−Ğ—= ³ýþŁ¦= —¹Þ³Ł˛ÞÞČ= ²˛I= ŁÝ˛¹Þš= ð˛Ž³₣¦I= Ł¦Ž¦Ł˛ÞÞČ= ³ð×˛›Þ¹şðþ›
Þ˛³ð¦= ²˛= Ł¦ğþ›= þ¹Ł—²¦I= Ý¦Ğš= ŠŁ—= Łð˛ž˛Þ—= ł×³−¦= —Þ²šÝšð²³˛Ý—Ł= ý˛ć²ş
ýþŽÝ¦Ł—¹²ş= −×šŠ¹²˛ŁÝČ²¦= Þ˛= ¹Ł—²þŁ—Ð= Þ˛³ðþŁ—Ð= ˛×šÞ—= žŠþˇ³²ð¦
Ł—²₣¦žÞČÞ¦¼= Þ˛³ð¦= Ð= þ¹Ł—²¦= ²˛= Þš¹³²ş= ž˛= ¾š= ŁšÝ¦₣šžÞ³= —¹²þ×¦₣Þ³
Ł—Š−þŁ—Š˛ÝşÞ—¹²ş=−š×šŠ=ýšÞĞ=þ¹Ł—₣šÞ¦ý¦=²˛=Þšž˛ýþŽÞ¦ý¦=Ğ¦×þð¦ý¦
Łš×¹²Ł˛ý¦= ³ð×˛›Þ¹şðþłþ= ¹³¹−—Ýş¹²Ł˛I= ČðšI= Þš= ž˛ÝšŽÞþ= Ł—Š= ¹Łþłþ
ˇ˛Ž˛ÞÞČI=³²×¦ý³ÿ=−þ¹²—ÐÞþ=ž×þ¹²˛ć₣³=ˇ˛ł˛²þĞ˛×þŁ³=Þ˛Šˇ³ŠþŁ³I=ðþ²×˛
¹ðÝ˛Š˛ÿ²ş¹Č=ž=ŁÝ˛¹Þ¦ð—Ł=Š¦−Ýþý—Ł=×—žÞþłþ=Ğ²¦ˇ³=²˛=−þ¼þŠŽšÞÞČK=Ì×¦
¾şþý³= ˛ð˛Ššý—₣Þ—= ₣—ÝşÞ¦ð¦= žł—ŠÞþ= —ž= ¹²˛²³²Þ¦ý= Ł¦žÞ˛₣šÞÞČýI
Ğ˛ÝšÞ¦ý¦=²šý−˛ý¦=Ł¦łþ²þŁÝČć²ş=Þ˛³ðþŁ³=−×þŠ³ð¾—ć=Ł¦ğþłþ=“˛²³Þð³I
˛=¹−þŽ¦Ł˛₣—=ł×˛Þ²—Ł=žł—ŠÞþ=ž=Ł¦ýþł˛ý¦I=ž˛=Čð¦ý¦=Ł—Š−þŁ—ŠÞ—=ł×˛Þ²¦=›ý
Þ˛Š˛ć²ş¹ČI= ²šŽ= −×þ¹Ý˛ŁÝČć²ş= ŁÝ˛¹Þ³= ð×˛›Þ³= ²˛= ğ¦×þ¹š×Š¦¼
ł×˛Þ²þŠ˛Ł¾—Ł= ₣³ŠþŁ¦ý¦= −×˛¾Čý¦I= ˇþ= ý˛ć²ş= ŠÝČ= ²˛ðþ›= Š—ČÝşÞþ¹²—
Þšž×—ŁÞČÞÞþ= ˇ—ÝşĞ¦ÐI= Þ—Ž= −š×š¹—₣Þ—= Þ˛³ðþŁ¾—I= —Þ½þ×ý˛¾—ÐÞ¦ÐI
ðþý³Þ—ð˛²¦ŁÞ¦Ð=²˛=ýþŁÞ¦Ð=−þ²šÞ¾—˛ÝK

Î„Âfi‚Ï‡–È˙ÎÊÁ=Ô�fiÎ=ÂfiËÏÓ‚ÏÎÎÏÕ=
–ÍÌÈ„Í„Î�fiÙ–Õ=‡–�ıÊÂÎ˝ÎÏÕ=ÎfiÒËÏ‡ÏÕ=ÍÏÙ–

Î˛ŁšŠšýþ= ŠšČð—= ð—Ýşð—¹Þ—= −˛×˛ýš²×¦I= Čð—= ¼˛×˛ð²š×¦ž³ć²ş
þˇłþŁþ×ćŁ˛Þ—= ŠŁ—= ł×³−¦= Þ˛³ðþŁ¾—ŁI= žþ¹š×šŠ¦ŁĞ¦¹ş= Þ˛= −×šŠ¹²˛ŁÞ¦ð˛¼
¹³¹−—ÝşÞ¦¼=²˛=ł³ý˛Þ—²˛×Þ¦¼=Þ˛³ðK=�˛ð¦Ð=Ł¦ˇ—×=Þš=ÿ=Ł¦−˛ŠðþŁ¦ýK=Ô˛ýš=Ł
¾—Ð=¾˛×¦Þ—=Þ˛³ðþŁþłþ=−þĞ³ð³I=Čð=Þ—=Ł=Čð—Ð= —ÞĞ—ÐI=Ł¦Þ¦ð˛ć²ş=₣¦¹²—I=Þš
ž˛²şý˛×šÞ—= −×˛ð²¦₣Þ¦ý¦= ¹şþłþŠšÞÞ¦ý¦= ²³×ˇþ²˛ý¦= ŠŽš×šÝ˛= ÞþŁþ›I
Þ—ðþý³=Ð=Þ—Šš=ÞšŁ—Šþýþ›=Þ˛³ðþŁþ›=Š³ýð¦I=ð×˛ğš=¹ð˛ž˛²¦I=¹Ł—Šþýþ¹²—I=Čð˛
−þ²—ý=−þž¦²¦ŁÞþ=²˛=łÝ¦ˇþðþ=Ł−Ý¦Ł˛²¦ýš=Þ˛=¹³¹−—ÝşÞ—=−×þ¾š¹¦K=Îšý˛ÿ
¹³ýÞ—Ł³I= ğþ= ˇšž= Ł¦¹þðþČð—¹ÞþłþI= þˇ∞ÿð²¦ŁÞþłþI= Þš= ž˛˛Þł˛ŽþŁ˛Þþłþ
ŁÝ˛Šþć= ˛ˇþ= −×þý¦¹ÝþŁ¦ý¦= ý˛łÞ˛²˛ý¦= Þ˛³ðþŁþłþ= ˛Þ˛Ý—ž³I= ²þˇ²þ= ˇšž
Þ˛ÝšŽÞþłþ=³¹Ł—ŠþýÝšÞÞČ=Þ˛−×Čýð—Ł=¹³¹−—ÝşÞþłþ=−þ¹²³−³I=ˇšž=³²—ÝšÞÞČ
Ł=Ž¦²²Č=−×þłÞþ¹²¦₣Þþłþ=−þ²šÞ¾—˛Ý³=¾¦¼=Þ˛³ðI=ˇšž=²Łþ×₣þłþ=ž˛¹ŁþÿÞÞČ

Þ˛ðþ−¦₣šÞ¦¼= ž˛ðþ×ŠþÞÞ¦ý¦= ¹³¹−—Ýş¹²ŁþžÞ˛Ł¾Čý¦= ²˛= ł³ý˛Þ—²˛×—Čý¦
žÞ˛Þş= ²˛= Šþ¹Ł—Š³I= ˇšž= Þ˛³ðþŁþ= þˇ“×³Þ²þŁ˛Þþłþ= ³×˛¼³Ł˛ÞÞČ
×—žÞþðþÝşþ×þŁ¦ý= −þÝ—²¦₣Þ¦ý= ðš×—ŁÞ¦¾²Łþý= ¹³ýÞ¦¼= ³×þð—Ł= —¹²þ×—›= ²˛
ðŁ˛Ý—½—ðþŁ˛Þ¦¼= −þłÝČŠ—ŁI= ž˛¹ŁþÿÞ¦¼= −×˛ŁÝČ₣¦ý= −×þĞ˛×ðþýI= Þ˛
¹³₣˛¹Þ¦Ð= ¹²˛Þ= ¹³¹−—ÝşÞþłþ= ˇ³²²Č= Ð= −þ¹²—ÐÞþ= Ł¦Þ¦ð˛ć₣—= ž˛ł×þžÝ¦Ł—
²šÞŠšÞ¾—›I= Òð×˛›Þ˛= Ð= Þ˛Š˛Ý—= ˇ³Šš= ž˛Ý¦Ğ˛²¦¹Č= ¹¼þŽþć= Þ˛= ðþ×˛ˇšÝşI
Čð¦ÐI= ¹−þ×˛Š¦₣Þþ= Ð= Þš¹−þŠ—Ł˛Þþ= ý—ÞČć₣¦= ł˛Ý¹¦I= −×Čý³ÿ= ÞšŁ—Šþýþ
ð³Š¦I= ž= ðþý˛ÞŠþćI= Čð˛= Þš= ý˛ÿ= Þ˛Ł—²ş= −×¦ˇÝ¦žÞþ›= Þ˛Ł—ł˛¾—ÐÞþ›= ý˛−¦I
Šþ¹Ł—Š₣šÞþłþ=ð˛−—²˛Þ˛=²˛=þˇ—žÞ˛Þþłþ=Ýþ¾ý˛Þ˛K=fl—ÝşĞš=²þłþI=−þý—₣Þ¦ð¦
ð˛−—²˛Þ˛I=Čð—=ć×ˇÝČ²ş¹Č=−—Š=Ðþłþ=ÞšŁ−šŁÞšÞþć=²×šý²Č₣þć=×³ðþćI=Łš¹ş
₣˛¹= Þ˛ý˛ł˛ć²ş¹Č= −þŁš×Þ³²¦= Ğ²³×Ł˛Ý= Þ˛ž˛ŠI= ˛= žÝþŠ—Ðð³Ł˛²˛= ðþý˛ÞŠ˛
×þž¹þŁ³ÿ= −þ= Ğ¦×þð¦¼= ð¦ĞšÞČ¼= ðÝ³ˇÞ¦¼= −—ŠŽ˛ð—Ł= ×šĞ²ð¦
Šþ×þłþ¾—ÞÞþłþ= Ł˛Þ²˛Ž³I= Þš= −þý—₣˛ć₣¦I= ğþ= ¼Ł¦Ý—= ž˛Ý¦Ł˛ć²ş= þ²Łþ×¦
Ýćð—ŁI=−þý−¦=ž—−¹þŁ˛Þ—I=˛=×Č²³Ł˛ÝşÞ—=₣þŁÞ¦=Š˛ŁÞþ=ž∞›Ý˛=Ğ˛Ğ—ÝşK

Ìþ₣Þšýþ=Þ˛Ğ³=−þŠþ×þŽ=ð×˛›Þþć=Þ˛³ðþŁ¦¼=žŠþˇ³²ð—Ł=ž=Ł¦žÞ˛Þþ›=Þ˛
Šš×Ž˛ŁÞþý³= ×—ŁÞ—I= þ½—¾—ÐÞþ= ˛ð²³˛Ý—žþŁ˛Þþ›= Þ˛³ðþŁþ›= …¹³−š×šÝ—²¦ŸI
ý˛ć₣¦=Þ˛=³Ł˛ž—=˛ð˛Ššý—ð—Ł=—=₣ÝšÞ—ŁJðþ×š¹−þÞŠšÞ²—Ł=Šš×Ž˛ŁÞ¦¼=˛ð˛Ššý—ÐK

‚þ=Î˛¾—þÞ˛ÝşÞþ›=˛ð˛Ššý—›=Þ˛³ð=Òð×˛›Þ¦=Ł¼þŠČ²ş=Þ˛×˛ž—=PP=˛ð˛Ššý—ð˛
²˛=RT=₣ÝšÞ—ŁJðþ×š¹−þÞŠšÞ²—Ł=³=¾˛×¦Þ—=¹³¹−—ÝşÞ¦¼=²˛=ł³ý˛Þ—²˛×Þ¦¼=Þ˛³ðI
Šþ=fið˛Ššý—›=−×˛ŁþŁ¦¼=Þ˛³ð=μ=QQ=²˛=RVI=˛=Šþ=fið˛Ššý—›=−šŠ˛łþł—₣Þ¦¼=Þ˛³ð
μ=RN=—=UQI=Ł—Š−þŁ—ŠÞþK=�þˇ²þ=Òð×˛›Þ˛=ý˛ÿ=³=¾¦¼=Þ˛³ðþŁ¦¼=ł˛Ý³žČ¼=NOU
˛ð˛Ššý—ð—Ł= ²˛= OMM= ₣ÝšÞ—ŁJðþ×š¹−þÞŠšÞ²—ŁI= ž˛ł˛ÝşÞþć= ð—Ýşð—¹²ć= POU
þ¹—ˇ=ž=˛ð˛Ššý—₣Þ¦ý¦=žŁ˛ÞÞČý¦>=Ùš=μ=ł—ł˛Þ²¹şð˛=˛×ý—ČI=³²×¦ý˛ÞÞČ=Čðþ›I
Þ˛=Ł—Šý—Þ³=Ł—Š=¹¦²³˛¾—›=ž=˛ð˛Ššý—ð˛ý¦=×—žÞ¦¼=Þ˛³ðþŁ¦¼=³¹²˛ÞþŁ=Â˛¼þŠ³I
Čð—= ¹˛ý—= −Ý˛²Č²ş= ž˛= ¹Łþ›I= ²˛ð—= −×¦Ł˛ˇÝ¦Ł—= ŠÝČ= Þ˛Ğ¦¼= —Þ½˛Þ²¦ÝşÞ¦¼
Š—Š³¹—Ł=—=ˇ˛ˇ³¹ş=¾Č¾şð¦I=ÞšŠšĞšŁþ=ðþĞ²³ÿ=Þ˛Ğ—Ð=Šš×Ž˛Ł—K

ÏˇýšŽ¦ýþ¹Č= Ý¦Ğš= ²¦ý¦= ˛ð˛Ššý—ð˛ý¦= ²˛= ₣ÝšÞ˛ý¦J
ðþ×š¹−þÞŠšÞ²˛ý¦I=Čð—=−Ý—ŠÞþ=−þÿŠÞ³ć²ş=Þ˛−þÝšłÝ¦Ł³=²Łþ×₣³=Þ˛³ðþŁ³
−×˛¾ć= ž= ²ČŽðþć= ²˛= Ł—Š−þŁ—Š˛ÝşÞþć= Š—ČÝşÞ—¹²ć= Þ˛= Ł¦¹þð¦¼
˛Šý—Þ—¹²×˛²¦ŁÞ¦¼= −þ¹˛Š˛¼I= −þ₣¦Þ˛ć₣¦= ž= ×—ŁÞČ= Š¦×šð²þ×˛= ˛ˇþ
ž˛¹²³−Þ¦ð˛=Š¦×šð²þ×˛=Čðþłþ¹ş=Î‚–I=×šð²þ×˛=˛ˇþ=Ššð˛Þ˛=‡ÎÂI=²˛=Þ˛=ğš
Ł¦ğ¦¼= ğ˛ˇÝČ¼= ŁÝ˛ŠÞþ›= Š×˛ˇ¦Þ¦K= ˝ð×˛ž= ŁþÞ¦I= —= Ł¦ðÝć₣Þþ= ŁþÞ¦I
³þ¹þˇÝćć²ş= Ł= þ₣˛¼= −š×š¹—₣Þ¦¼I= Ł¦¼þŁ˛Þ¦¼= þˇÝ³ŠÞþć= ²šÝšŁ—ž—ÿć= ž= ››
Þ—¹šÞ—²Þ¦ý¦= ðþÞð³×¹˛ý¦= Þ˛= ðĞ²˛Ý²= …Ł₣šÞ¦Ð= ×þð³Ÿ= ₣¦= …—Þ²šÝšð²³˛Ý
²¦¹Č₣þÝ—²²ČŸ= ²˛= ŽþŁ²¦ý¦= Ł—Š= ŁðÝ˛ŠšÞþłþ= žÝþŠ—Ð¹şðþłþ= žþÝþ²˛
ł˛žš²Þ¦ý¦=¹²þ×—Þð˛ý¦I=ł×þý˛ŠČÞ=Ł¦Š˛²Þ¦¼=Ł₣šÞ¦¼=¹Ł—²þŁþłþ=×—ŁÞČK

‡=¾—Ýþý³=²˛ð¦¼=þ¹þˇ¦¹²þ¹²šÐ=Ł¦ČŁ¦Ýþ¹Č=QUI=ž=Þ¦¼=OV=˛ð˛Ššý—ð—Ł=²˛
NV=₣ÝšÞ—ŁJðþ×š¹−þÞŠšÞ²—ŁI=ğþ=¹²˛ÞþŁ¦²ş=NRB=Ł—Š=ž˛ł˛ÝşÞþ›=ð—Ýşðþ¹²—
Þ˛³ðþŁ¾—Ł=ž=˛ð˛Ššý—₣Þ¦ý¦=×šł˛Ý—Čý¦K=Ô²þ¹þŁÞþ=¾¦¼=þ¹—ˇ=ˇ³Ł=ž×þˇÝšÞ¦Ð
−þĞ³ð= Ł= –Þ²š×Þš²—= ›¼Þ—¼= −×˛¾ş= ž˛¼—ŠÞþÿŁ×þ−šÐ¹şð¦ý¦= ýþŁ˛ý¦= ²˛
−þ¹¦Ý˛Þş=Þ˛=¾—=−×˛¾—K

Ò= ×šž³Ýş²˛²—= ˇ³Ýþ= Ł¹²˛ÞþŁÝšÞþI= ğþ= Ł¹şþłþ= ˛ÞłÝ—Ð¹şðþć= ýþŁþćI
²þˇ²þ= ¹³₣˛¹Þþć= Þ˛³ðþŁþć= Ý˛²¦ÞþćI= Čð˛= Šþ¹²³−Þ˛= ŠÝČ= ž˛¼—ŠÞ¦¼
Þ˛³ðþŁ¾—ŁI=Þ˛Ğ¦ý¦=Ğ˛ÞþŁÞ¦ý¦=¹³−š×šÝ—²Þ¦ý¦=Þ˛³ðþŁ¾Čý¦=Þ˛Š×³ðþŁ˛Þþ
ž˛=NR=×þð—Ł=ˇÝ¦žşðþ=QM=−×˛¾şI=ž=Čð¦¼=OQI=˛ˇþ=SMB=Þ˛ÝšŽ¦²ş=þŠÞ—Ð=þ¹þˇ—
E˛ð˛Ššý—ð= ÎfiÎÒ= ˝×þ¹Ý˛Ł= –¹˛ÿŁ¦₣FK= Ì×˛¾—= Þ˛Ğ¦¼= …−—ŠŠþ¹Ý—ŠÞ¦¼Ÿ
¾¦²³ć²ş¹Č=Šš¹ş=ˇÝ¦žşðþ=TM=×˛ž—ŁI=ž=Þ¦¼=ORI=˛ˇþ=PRB=μ=¾š=−þ¹¦Ý˛ÞÞČ=Þ˛
−×˛¾—=þŠÞ—ÿ›=þ¹þˇ¦=E˛ð˛Ššý—ð=ÎfiÎÒ=–Ł˛Þ=‚žćˇ˛FK=�˛ð¦ý=₣¦ÞþýI=ý˛ÿ=ý—¹¾š
−×¦łþÝþýĞ³ć₣˛= ÞšŁ—Š−þŁ—ŠÞ—¹²ş= ý—Ž= ŁÞ³²×—ĞÞşþć= þ½—¾—ÐÞþJ
Šš×Ž˛ŁÞþć= …Ł˛łþćŸ= Þ˛Ğ¦¼= …Ł˛Žðþ˛²Ýš²—ŁŸ= ²˛= Ł¦žÞ˛ÞÞČý= ›¼Þ—¼
Šþ¹ČłÞšÞş=Þ˛=ý—ŽÞ˛×þŠÞ—Ð=Þ˛³ðþŁ—Ð=˛×šÞ—K=Îš³−š×šŠŽšÞ¦Ð=₣¦²˛₣=³Žš
Þ˛−šŁÞþ=Š—ÐĞþŁ=Ł¦¹ÞþŁð³I=ğþ=…ˇšž¹ýš×²Þ¦ýŸ=Łð×˛Ð=Þšþˇ¼—ŠÞþ=Čðþýþł˛
¹ðþ×—Ğš=þ²×¦ý˛²¦=Þ˛Š˛Þš=ý—ŽÞ˛×þŠÞþć=¹−—ÝşÞþ²þć=Ł¦žÞ˛ÞÞČ= ›¼Þşþ›
ðþÞ¹²¦²³ÐþŁ˛Þþ›=Þ˛=³ð×˛›Þ¹şð¦¼= ²š×šÞ˛¼=¹˛ýþ—ŠšÞ²¦½—ð˛¾—›= Čð=³₣šÞ¦¼

ÎfiÒËÏ‡ÊÁ=ÏflÍ–Î=–=Í–‰ÎfiÓÏ‚ÎÊÁ=
fi‡�ÏÓÊ�„�=ÒËÓfiÕÎÔ˙ËÏÕ=ÎfiÒËÊ

p`fbkqfcf`=bu`e^kdb=^ka=fkqboe^qflk^i
^rqelofqv=lc=rho^fkf^k=p`fbk`b

Олександр ГАБОВИЧ,
доктор фізико�математичних

наук, Інститут фізики НАН

України,gabovich@iop.kiev.ua

www.gabovich.org.ua 

Oleksandr GABOVYCH,
PhD Physics and Mathematics,

Institute of Physics, 

NAS of Ukraine

Володимир КУЗНЄЦОВ,
доктор філософських наук, 

Інститут філософії НАН України, 

vladkuz@mail.itua.net, www.kuz.org.ua;

www.ukrnauka.org.ua

Volodymyr KUZNETSOV,
PhD Philosophy,

Institute of Philosophy, 

NAS of Ukraine
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¹Ł—²þŁþłþ=×—ŁÞČK=‚ÝČ=¾şþłþI=Þ˛= ›¼=−×šŁšÝ¦ð¦Ð=Ž˛ÝşI= —¹Þ³ÿ=Ý¦Ğš=þŠ¦Þ
ĞÝČ¼=μ=¹¦¹²šý˛²¦₣Þ—=²˛=₣¦¹ÝšÞÞ—=−³ˇÝ—ð˛¾—›=Þ˛ÐðþĞ²þŁÞ—Ğ¦¼=−š×Ý¦Þ=ž
−š×š−þŁÞšÞ¦¼=Þ˛₣˛ÝşÞ¦¾şð¦¼=¹ð˛×ˇÞ¦¾ş=³=−×þŁ—ŠÞ¦¼=Þ˛³ðþŁ¦¼=Ł¦Š˛ÞÞČ¼
¹Ł—²³K=–ž=Þ˛ÝšŽÞ¦ý=¹³ýþý=¹−þŁ—ğ˛ÿýþI=ğþ=−þð¦=ğþ=Ł¦Š¦ýþ›=˛ð²¦ŁÞþ¹²—
Þ˛Ğ¦¼=Ý—Šš×—Ł=ž˛×˛Š¦=Šþ¹ČłÞšÞÞČ=¹Ł—²Ýþ›=ýš²¦=Þš=¹−þ¹²š×—ł˛ÿ²ş¹ČPK

Ò= žŁ∞Čžð³= ž= ¾¦ý= łþÝþŁÞ—= Þ˛Š—›= Þ˛= ³¹−—¼¦= Ł= ¾˛×¦Þ—= ð×þ−—²ðþ›I
Ł—Š−þŁ—Š˛ÝşÞþ›I=Łð×˛Ð=Þšþˇ¼—ŠÞþ›=²˛=ž˛=ŁšÝ¦ð¦ý=×˛¼³Þðþý=ˇšžþ−Ý˛²Þþ›
−×˛¾—=ž=−þĞ¦×šÞÞČ=²˛=−×þ−˛ł˛ÞŠ¦=³ð×˛›Þ¹şðþłþ=ŁÞš¹ð³=Šþ=Þ˛Ðð×˛ğ¦¼
Þ˛Šˇ˛Þş= ¹þ¾—˛ÝşÞþJł³ý˛Þ—²˛×Þþ›= ¹ðÝ˛ŠþŁþ›= ¹Ł—²þŁþ›= Þ˛³ð¦= ý³¹Č²ş
−þðÝ˛Š˛²¦¹Č= Ý¦Ğš= Þ˛= —ÞĞ³I= ŠþŁþÝ—= ₣¦¹ÝšÞÞ³I= ł×³−³= Þ˛³ðþŁ¾—ŁI= Čð—= ÿ
−þ²šÞ¾—ÐÞþć= Þ˛³ðþŁþć= ¹³−š×šÝ—²þćI= ˛= ¹š×šŠ= ðþý³Þ—¹²¦₣ÞþJ
−×þ×þ¹—Ð¹şðþ›= ˇ—ÝşĞþ¹²—= Þ˛Ğþłþ= −˛×Ý˛ýšÞ²³= žÞšŁ˛ŽÝ¦Łþ
Þ˛ž¦Ł˛ć²ş¹Č=…ł×˛Þ²þ›Š˛ý¦ŸK=ÁŠš²ş¹Č=−×þ=Šþ¹Ý—ŠÞ¦ð—ŁI= Čð—= þ²×¦ý˛Ý¦
½—Þ˛Þ¹þŁ³=−—Š²×¦ýð³=Ł—Š=×—žÞþý˛Þ—²Þ¦¼=−×þł×˛ý=Þ˛³ðþŁþłþ=þˇý—Þ³= ž
×þžŁ¦Þ³²¦ý¦= ž˛¼—ŠÞ¦ý¦= ð×˛›Þ˛ý¦= ž˛ŠÝČ= Ł¦ðþÞ˛ÞÞČ= Šþ¹Ý—ŠÞ¦¾şð¦¼
−×þšð²—ŁI= ¹²˛Ž³Ł˛ÞÞČ= ³= Ł—Šþý¦¼= Þ˛³ðþŁ¦¼= ¾šÞ²×˛¼I= ³₣˛¹²—= Ł
ý—ŽÞ˛×þŠÞ¦¼=ðþÞ½š×šÞ¾—Č¼I=Þ˛−¦¹˛ÞÞČ=²˛=−³ˇÝ—ð˛¾—›=ðÞ¦Žþð=—=¹²˛²šÐ
ž˛= ×šž³Ýş²˛²˛ý¦= ›¼Þ—¼= ž˛ðþ×ŠþÞÞ¦¼= ý˛ÞŠ×—ŁK= Ì×¦ðÝ˛Š˛ý¦= ²˛ð¦¼
−×þł×˛ý= ÿ= cìäÄêáÖÜí= bñÅÜ~åÖÉ= mêçÖê~ã= ²˛= ^`pbii= EÔ−þÝ³₣šÞ—= ˆ²˛²¦
fiýš×¦ð¦FI=aÉìíëÅÜÉê=^â~ÇÉãáëÅÜÉê=^ìëí~ìëÅÜ=aáÉåëí=²˛=^äÉñ~åÇÉê=îçå
eìãÄçäÇíJpíáÑíìåÖ= EÎ—ýš₣₣¦Þ˛FI= `ÉåíêÉ= k~íáçå~ä= ÇÉ= ä~= oÉÅÜÉêÅÜÉ
pÅáÉåíáÑáèìÉ= EÚ×˛Þ¾—ČFI= qÜÉ= _êáíáëÜ= `çìåÅáä= E‡šÝ¦ð˛= fl×¦²˛Þ—ČFI= ½þÞŠ¦
‡—Ýş¹þÞ˛I= Í˛ðð˛×²³×˛I= Úþ×Š˛= ²˛= —ÞĞ—K= Â˛= Þ˛Ğ¦ý¦= −×¦ˇÝ¦žÞ¦ý¦
−—Š×˛¼³Þð˛ý¦I= ž˛= ×þð¦= —¹Þ³Ł˛ÞÞČ= Þšž˛ÝšŽÞþ›= ³ð×˛›Þ¹şðþ›= Šš×Ž˛Ł¦
−þÞ˛Š=NMMM=Šþð²þ×—ŁI= ð˛ÞŠ¦Š˛²—Ł=Þ˛³ð= ²˛= ˛¹−—×˛Þ²—Ł= —ž= ¹þ¾—˛ÝşÞ¦¼= ²˛
ł³ý˛Þ—²˛×Þ¦¼= Þ˛³ð= −þŠ˛Ý¦= ¹Łþ›= Šþ¹Ý—ŠÞ¦¾şð—= −×þšð²¦= ²˛= þ²×¦ý˛Ý¦
ŁÞ˛¹Ý—Šþð=ðþÞð³×¹Þ¦¼=žý˛ł˛Þş=ýþŽÝ¦Ł—¹²ş=−×˛¾ćŁ˛²¦=˛ˇþ=Ł¦ðÝ˛Š˛²¦
Ł= −×þŁ—ŠÞ¦¼= Þ˛³ðþŁ¦¼= ¾šÞ²×˛¼= ×þžŁ¦ÞšÞ¦¼= ð×˛›Þ= −×þ²Čłþý
ŠþŁłþ²×¦Ł˛Ý¦¼= Ł—ŠŁ—Š³Ł˛ÞşK= Ù—= …ğ˛¹Ý¦Ł₣¦ð¦Ÿ= −×¦¹²þÐÞþ= ŁþÝþŠ—ć²ş
—ÞþžšýÞ¦ý¦= ýþŁ˛ý¦I= −×þÐĞÝ¦= ŠþŁþÝ—= ¹³Łþ×¦ÐI= ˛Ýš= þˇ∞ÿð²¦ŁÞ¦Ð
E−×¦Þ˛ÐýÞ—I= ý¦= Þ˛= ¾š= ¹−þŠ—Ł˛ÿýþ¹ČF= ½˛¼þŁ¦Ð= Ł—Šˇ—×I= ŁþÝþŠ—ć²ş
Þ˛ÐÞþŁ—Ğþć= —Þ½þ×ý˛¾—ÿć= −×þ= ¹²˛ÞI= Þ˛−×Čýð¦= ²˛= ×—ŁšÞş= ¹Ł—²þŁ¦¼
Šþ¹Ý—ŠŽšÞş= ³= Ł—Š−þŁ—ŠÞ¦¼= ł˛Ý³žČ¼= žÞ˛ÞşI= þžˇ×þÿÞ—= ¹³₣˛¹Þþć
ýš²þŠþÝþł—ÿć=−×þŁšŠšÞÞČ=Šþ¹Ý—ŠŽšÞş=²þğþK

Â˛³Ł˛Ž¦ýþI= ğþI= ž˛= ŠšČð¦ý¦= Ł¦ÞČ²ð˛ý¦I= ŠŁ—= Šþ¹Ý—ŠŽ³Ł˛Þ—= Þ˛ý¦
ł×³−¦=Þš=−š×š²¦Þ˛ć²ş¹ČK

ÎfiÒËÏ‡fi=ÍÏÈÏ‚˙=μ=ÏÔ�fiÎÎ˝=Îfi‚–˝=‡–�ıÊÂÎ˝ÎÊÛ
ÔÒÔÌ–È˙ÎÊÛ=–=·ÒÍfiÎ–�fiÓÎÊÛ=ÎfiÒË

Î˛= Ž˛ÝşI= ³ž˛ł˛ÝşÞćć₣þ›= —Þ½þ×ý˛¾—›= −×þ= ³₣˛¹²ş= ¾—ÿ›= ˛ð²¦ŁÞþ›I
þ¹Ł—₣šÞþ›=²˛=−š×šŁ˛ŽÞþ=ýþÝþŠþ›=˛×ý—›=Ł=¹Ł—²þŁþý³=Þ˛³ðþŁþý³=−×þ¾š¹—
Þšý˛ÿK=ÁŠš²ş¹Č=−š×Ğ=ž˛=Ł¹š=−×þ=−³ˇÝ—ð˛¾—›=¾¦¼=Þ˛³ðþŁ¾—Ł=³=−×þŁ—ŠÞ¦¼
ý—ŽÞ˛×þŠÞ¦¼=Ž³×Þ˛Ý˛¼=²˛=−×þ=Ł¦Š˛ÞÞČ=›¼Þ—¼=ýþÞþł×˛½—Ð=ž˛=ðþ×ŠþÞþýK
�þý³= ˇ= ˇ³Ýþ= Š³Žš= Ł˛ŽÝ¦Ł¦ý= ¹²Łþ×¦²¦= ˇ˛ž³= Š˛Þ¦¼= −×þ= Šþ¹Ý—ŠÞ¦¾şð—
−×þšð²¦I= Čð—= −š×šýþłÝ¦= Þ˛= ðþÞð³×¹˛¼= ²˛= þ²×¦ý˛Ý¦= ½—Þ˛Þ¹þŁþJ
þ×ł˛Þ—ž˛¾—ÐÞ³= −—Š²×¦ýð³I= ˛= ²˛ðþŽ= −×þ= Ł—Š−þŁ—ŠÞ—= −³ˇÝ—ð˛¾—›= Ł= Òð×˛›Þ—
˛ˇþ=ž˛=››=ýšŽ˛ý¦I=Čð—=ˇ³Ý¦=Þ˛¹Ý—Šðþý=×š˛Ý—ž˛¾—›=¾¦¼=−×þšð²—ŁK

Ô²Łþ×šÞ˛=ˇ˛ž˛=ý˛Ý˛=ˇ=²˛ðþŽ=ý—¹²¦²¦=Ł—Šþýþ¹²—=−×þ=Ýšð¾—›=₣¦=ð³×¹¦
Ýšð¾—ÐI=−×þ₣¦²˛Þ—=ž˛=ðþ×ŠþÞþý=Þ˛Ğ¦ý¦=¹−—ŁŁ—²₣¦žÞ¦ð˛ý¦K=�˛ð—=Ýšð¾—›=ž
¹þ¾—˛ÝşÞþJł³ý˛Þ—²˛×Þþ›= −×þˇÝšý˛²¦ð¦= Ł˛×²þ= ˇ³Ýþ= ˇ= −š×šÞš¹²¦= Þ˛
³ð×˛›Þ¹şð¦Ð=“×³Þ²=—=−þŁ²þ×ćŁ˛²¦I=²Łþ×₣þ=−š×š×þˇÝćć₣¦I=ŠÝČ=¹²³ŠšÞ²—Ł
Þ˛Ğ¦¼=³Þ—Łš×¹¦²š²—ŁK

Í¦=¹−þŠ—Ł˛ÿýþ¹Č=Þ˛=Ł²—ÝšÞÞČ=Ł=Ž¦²²Č=Ł¦¹ÝþŁÝšÞ¦¼=Ł¦ğš=−þˇ˛Ž˛Þş
ž˛= Šþ−þýþłþć= Þ˛Ğ¦¼= ÿŁ×þ−šÐ¹şð¦¼= ²˛= ˛ýš×¦ð˛Þ¹şð¦¼= ðþÝšłI= ˇþ= ¾š
¹−×¦ČÝþ= ˇ= ²˛ðþŽ= —= ž∞Č¹³Ł˛ÞÞć= š½šð²¦ŁÞþ¹²—= ›¼Þşþ›= ˇ˛ł˛²þ×—₣Þþ›
ˇÝ˛łþŠ—ÐÞþ›=−×˛¾—=Þ˛=³ð×˛›Þ¹şð¦¼=²š×šÞ˛¼K=fiÝš=Þ˛×˛ž—=Þšþˇ¼—ŠÞþ›=—Þ½þ×J
ý˛¾—›=−×þ=−×þšð²¦I=−—Š²×¦ý˛Þ—=ž˛ðþ×ŠþÞÞ¦ý¦=½þÞŠ˛ý¦I=ČŁÞþ=ˇ×˛ð³ÿK

‚„˝Ë–=ÌÏˆÊÓ„Î–=‡=ÔÒÔÌ–È˙Ô�‡–=ÛÊflÎ–=‚ÒÍËÊ=Ô�ÏÔÏ‡ÎÏ
ÍÏ‰ÈÊ‡ÏÔ�„Á=ÌÒflÈ–ËfiÙ–Õ=‡=ÂfiËÏÓ‚ÏÎÎÊÛ=ÎfiÒËÏ‡ÊÛ=‡Ê‚fiÎÎ˝Û

Î˛=Ž˛ÝşI=Þ˛ČŁÞ—=Ł—Šþýþ¹²—=−×þ=²¦¼=Þ˛³ðþŁ¾—ŁI=Čð—=ŁšÝşý¦=³¹−—ĞÞþ
−³ˇÝ—ð³ć²ş=¹Łþ›=−×˛¾—=ž˛=ðþ×ŠþÞþýI=−þð¦=ğþ=Þš=¹²˛Ý¦=−—Šˇ˛Šşþ×Ý¦Ł¦ý
ž×˛žðþý= ŠÝČ= ×šĞ²¦= ˛ýˇ—²Þ¦¼= ²˛= Þ˛Ý˛Ğ²þŁ˛Þ¦¼= Þ˛= ²Łþ×₣—¹²ş
Ł—²₣¦žÞČÞ¦¼=Šþ¹Ý—ŠÞ¦ð—ŁK

fl—ÝşĞš= ²þłþI= Čð= −þð˛ž³ÿ= ¹³ýÞ¦Ð= Šþ¹Ł—Š= ¹−—Ýð³Ł˛ÞÞČ= ˛Ł²þ×—Ł= ž
ðþÝšł˛ý¦I= Ł= −þ¹²×˛ŠČÞ¹şðþý³= ¹š×šŠþŁ¦ğ—= ¹³¹−—Ýş¹²ŁþžÞ˛Ł¾—Ł= ²˛
ł³ý˛Þ—²˛×—›Ł= ÿ= Š³Žš= −þĞ¦×šÞ¦ý¦= ¼¦ˇÞ—= Š³ýð¦= ğþŠþ= ×š˛ÝşÞ¦¼
ýþŽÝ¦Łþ¹²šÐ= þ−³ˇÝ—ð³Ł˛ÞÞČ= ›¼Þ—¼= Þš−š×š¹—₣Þ¦¼= Šþ×þˇð—Ł= Ł
ý—ŽÞ˛×þŠÞ¦¼=Ž³×Þ˛Ý˛¼K=‚¦ŁÞþI=˛Ýš=₣þý³¹ş=−˛Þ³ÿ=−š×šðþÞ˛ÞÞČI=ğþ=¾š
ý˛ÐŽš= ˇšžÞ˛Š—ÐÞ˛= ¹−×˛Ł˛I= Þ˛= Čð³= Þš= Ł˛×²þ= Ł¦²×˛₣˛²¦= ¹Ł—Ð
Šþ×þłþ¾—ÞÞ¦Ð= ₣˛¹= Ł¦Š˛²Þ¦¼= ý˛Ð¹²×—Ł= ¹ÝþŁ˛I= ž˛Ý—žÞþ›= Ýþł—ð¦= ²˛
þ×¦ł—Þ˛ÝşÞ¦¼=Þš−š×šŁš×ĞšÞ¦¼=Š³ýþðK

ÓþžłÝČÞšýþ=Ł—Šþý—=Þ˛ý=²Łš×ŠŽšÞÞČ=²˛=ý—×ð³Ł˛ÞÞČ=ž=¾şþłþ=−×¦ŁþŠ³
³ð×˛›Þ¹şð¦¼= ł³ý˛Þ—²˛×—›ŁI= ˛= ²˛ðþŽ= ŠšČð¦¼= ›¼Þ—¼= ×þ¹—Ð¹şð¦¼= ðþÝšł= —
Þ˛¹ý—Ý¦ýþ¹Č=Þš=²—Ýşð¦=ž=Þ¦ý¦=Þš=−þłþŠ¦²¦¹ČI=˛=Þ˛Ł—²ş=—=¹−×þ¹²³Ł˛²¦K

�Łš×ŠŽšÞÞČ= ◊NW= ‡—²₣¦žÞČÞ—= ¹þ¾—˛ÝşÞ—= ²˛= ł³ý˛Þ—²˛×Þ—= ¹²³Š—›= Þš= ÿ
¾—ð˛Ł¦ý¦=ŠÝČ=¹Ł—²þŁþłþ=Þ˛³ðþŁþłþ=¹−—Ł²þŁ˛×¦¹²Ł˛K

ÙČ= ²þ₣ð˛= žþ×³= Ł¦¼þŠ¦²ş= ž= ²þłþI= ğþ= −×þˇÝšý¦I= Čð—= ¹³ýÝ—ÞÞþ= —
−×˛¾şþŁ¦²þ= Šþ¹Ý—ŠŽ³ć²ş= Ł—²₣¦žÞČÞ—= ł³ý˛Þ—²˛×—›= ²˛= ¹³¹−—Ýş¹²ŁþžÞ˛Ł¾—I
²þ×ð˛ć²ş¹Č=Ý¦Ğš=Òð×˛›Þ¦=E×þ¹—ČÞ¦=Łž˛ł˛Ý—=ŁŁ˛Ž˛ć²şI=ğþ=Òð×˛›Þ˛=²˛ð=—
Þš= −þÝ¦Ğ¦Ý˛= Ð= Þ—ðþÝ¦= Þš= −þÝ¦Ğ¦²ş= —ý−š×¹şð¦Ð= ×þ¹—Ð¹şðþýþŁÞ¦Ð
ð³Ýş²³×Þ¦Ð=—I=Þ˛=Ł—Šý—Þ³=Ł—Š=ž˛łÞ¦Ł˛ć₣þłþ=Â˛¼þŠ³I=Þ˛−×þ₣³Š=Š³¼þŁÞ¦Ð
−×þ¹²—×FI= ˛I= þ²ŽšI= Þš= ¾—ð˛ŁÝČ²ş= ¹Ł—²þŁ³= Þ˛³ðþŁ³= ¹−—ÝşÞþ²³K= Â= ²˛ðþć
Š³ýðþć= Ł˛Žðþ= −þłþŠ¦²¦¹ČK= ‚—Ð¹ÞþI= ³ð×˛›Þ¹şð¦Ð= —¹²þ×¦₣Þ¦ÐI
ð³Ýş²³×Þ¦ÐI=šðþÞþý—₣Þ¦ÐI=−×˛ŁþŁ¦Ð=²˛=−þÝ—²¦₣Þ¦Ð=Šþ¹Ł—ŠI=Čð= —=Šþ¹Ł—Š
ˇ³ŠşJČðþ›= ð×˛›Þ¦I= ž˛= ³ÝćˇÝšÞ¦ý= Ł¦¹ÝþŁþý= Ì×šž¦ŠšÞ²˛= ‡—ð²þ×˛
¸ğšÞð˛I= ÿ= ³Þ—ð˛ÝşÞ¦ýK= ˝ð= Þ˛¹Ý—Šþð= ¾şþłþI= Þ˛³ðþŁ¦Ð= ˛Þ˛Ý—žI
³¹Ł—ŠþýÝšÞÞČ= ²˛= ³ž˛ł˛ÝşÞšÞÞČ= ¾şþłþ= Šþ¹Ł—Š³= ÿ= Š³Žš= −þ²×—ˇÞ¦ý¦= Ð
ž˛ŁŽŠ¦=˛ð²³˛ÝşÞ¦ý¦=Ð=¾—ð˛Ł¦ý¦=ŠÝČ=Šþ¹Ý—ŠÞ¦ð—Ł=—ž=ˇ³ŠşJČðþ›=Þ˛³ðþŁþ
×þžŁ¦ÞšÞþ›= ð×˛›Þ¦K= ‡—Þ= ÿ= Þšþˇ¼—ŠÞþć= ³ýþŁþć= ðþÞ¹²¦²³ćŁ˛ÞÞČ
—Þ²šÝšð²³˛ÝşÞþ›= ¹˛ýþˇ³²Þþ¹²—= ²˛= —ŠšÞ²¦₣Þþ¹²—= Òð×˛›Þ¦I= Ł¦Þ¦ðÞšÞÞČ
−þŁ˛ł¦=Šþ=Þš›=ž=ˇþð³=þ¹Ł—₣šÞ¦¼=ł×þý˛ŠČÞ=—ÞĞ¦¼=Šš×Ž˛ŁK

Ò=¾şþý³=¹šÞ¹—=−þž¦²¦ŁÞ¦ý=−×¦ðÝ˛Šþý=ýþŽ³²ş=¹Ý³ł³Ł˛²¦=−þÝş¹şð—
Šþ¹Ý—ŠÞ¦ð¦K= Â˛= þ¹²˛ÞÞ—= ŠŁ˛Š¾Č²ş= ×þð—Ł= žÞ˛₣Þþ= ž×þ¹Ý˛= ›¼ÞČ
−×¦¹³²Þ—¹²ş= Þ˛= Ğ−˛Ýş²˛¼= ý—ŽÞ˛×þŠÞ¦¼= Ž³×Þ˛Ý—ŁK= ˝ð= ¹Ł—Š₣˛²ş
Ł—Šþýþ¹²—= ž= ³ž˛ł˛ÝşÞšÞþ›= Šþ¹Ý—ŠÞ¦¾şðþ›= ˛ð²¦ŁÞþ¹²—= Ł¹—¼= ð×˛›Þ= ž˛
NVVSJOMMM= ×þð—ŁQI= ÌþÝşğ—= Þ˛ÝšŽ¦²ş= NINQBI= ˛= Òð×˛›Þ—= Ý¦Ğš= MIROB
¹Ł—²þŁ¦¼= Þ˛³ðþŁ¦¼= −³ˇÝ—ð˛¾—Ð= Ł= −×þŁ—ŠÞ¦¼= ý—ŽÞ˛×þŠÞ¦¼= Ł¦Š˛ÞÞČ¼K
Ì×¦₣þý³I= Čðğþ= ¹š×šŠ= −þÝş¹şðþłþ= Šþ×þˇð³= Ł˛łþý˛= ₣˛¹²ð˛= −×¦−˛Š˛ÿ
Þ˛= ¹³¹−—Ýş¹²ŁþžÞ˛Ł¾—Ł= ²˛= ł³ý˛Þ—²˛×—›ŁI= ²þ= ˛Þ˛Ýþł—₣Þ¦Ð= Ł—²₣¦žÞČÞ¦Ð
ŁÞš¹þð=ý˛ÐŽš=Šþ×—ŁÞćÿ=Þ³ÝćK

�Łš×ŠŽšÞÞČ=◊OW=Ò=¹Ł—²—=ÿ=ý˛Ýþ=Ž³×Þ˛Ý—ŁI=Šš=ˇ=ýþłÝ¦=ˇ=Š×³ð³Ł˛²¦¹Č
Ł—²₣¦žÞČÞ—=Šþ¹Ý—ŠÞ¦ð¦K

Ú˛ð²¦₣Þþ= Þ˛= Â˛¼þŠ—= Š×³ð³ÿ²ş¹Č= ¾—Ý˛= Þ¦žð˛= Ž³×Þ˛Ý—ŁI= Čð—= ý˛ć²ş
ˇšž−þ¹š×šŠÞ—Ð= ¹²þ¹³Þþð= Šþ= Ł—²₣¦žÞČÞþ›= ł³ý˛Þ—²˛×Þþ›= ²˛= ¹þ¾—˛ÝşÞþ›
²šý˛²¦ð¦K= ÁŠš²ş¹ČI= Þ˛−×¦ðÝ˛ŠI= −×þ= `êáãÉI= i~ï= ~åÇ= pçÅá~ä= `Ü~åÖÉI
aÉãçÅê~íáò~íáçåI= b~ëí= bìêçéÉ~å= nì~êíÉêäóI= bìêçéÉ~å= `çåëíáíìíáçå~ä= i~ï
oÉîáÉïI= bìêçéÉ~å= gçìêå~ä= çÑ= ^êÅÜ~ÉçäçÖóI= bìê~ëá~å= dÉçÖê~éÜó= ~åÇ
bÅçåçãáÅëI= bñéäçê~íáçåë= áå= oìëëá~å= ~åÇ= bìê~ëá~å= eáëíçêóI= fåíÉêå~íáçå~ä
oÉÖáçå~ä= pÅáÉåÅÉ= oÉîáÉïI= qÜÉ= gçìêå~ä= çÑ= `çããìåáëí= píìÇáÉë= ~åÇ
qê~åëáíáçå= mçäáíáÅëI= gçìêå~ä= çÑ= `çãé~ê~íáîÉ= c~ãáäó= píìÇáÉëI= gçìêå~ä= çÑ
`çåíÉãéçê~êó= eáëíçêóI= gçìêå~ä= çÑ= aÉãçÅê~ÅóI= gçìêå~ä= çÑ= fåíÉêå~íáçå~ä
oÉä~íáçåë= ~åÇ= aÉîÉäçéãÉåíI= gçìêå~ä= çÑ= iÉÖáëä~íáîÉ= píìÇáÉëI= gçìêå~ä= çÑ
pä~îáÅ= iáåÖìáëíáÅëI= qÜÉ= gçìêå~ä= çÑ= râê~áåá~å= píìÇáÉëI= gçìêå~ä= çÑ= tçêäÇ
mêÉÜáëíçêóI= i~åÖì~ÖÉI= lëíÉìêçé~I= ÙëíÉêêÉáÅÜáëÅÜÉ= lëíÜÉÑíÉI= mÉêëéÉÅíáîÉë
çå=bìêçéÉ~å=mçäáíáÅë=~åÇ=pçÅáÉíóI=mÉêëéÉÅíáîÉë=çå=bìêçéÉ~å=mçäáíáÅë=~åÇ
pçÅáÉíóI=mçäáíáÅ~ä=pÅáÉåÅÉ=nì~êíÉêäóI=mçéìä~íáçå=píìÇáÉëI=mêçÄäÉãë=çÑ=mçëíJ
`çããìåáëãI=oÉäáÖáçåI=pí~íÉ=C=pçÅáÉíóI=pä~îáÅ=~åÇ=b~ëí=bìêçéÉ~å=gçìêå~äI
pä~îáÅ=mÜáäçäçÖóI=pä~îáÅ=oÉîáÉïI=qÜÉ=pä~îçåáÅ=~åÇ=b~ëí=bìêçéÉ~å=oÉîáÉïI
píìÇáÉë= áå= b~ëí= bìêçéÉ~å= qÜçìÖÜíI= píìÇá= pä~îáëíáÅI= bÅçåçãáÅ= póëíÉãë
oÉëÉ~êÅÜI=bÅçåçãó=~åÇ=pçÅáÉíóI=oÉîáÉï=çÑ=bÅçåçãáÅ=píìÇáÉëI=gçìêå~ä=çÑ
íÜÉ=bìêçéÉ~å=bÅçåçãáÅ=^ëëçÅá~íáçå=²˛=—ÞĞ—=ŠŽš×šÝ˛K=�þˇ²þ=ÐŠš²ş¹Č=Þš
−×þ= Ł—Š¹³²Þ—¹²ş= −þ−¦²³= ž= ˇþð³= ¹Ł—²þŁþ›= Þ˛³ðþŁþ›= ¹−—ÝşÞþ²¦I= ˛= −×þ
Þš¹²˛₣³=−×þ−þž¦¾—Ð=ž=ˇþð³=³ð×˛›Þ¹şð¦¼=…Ý—×¦ð—ŁŸK=fl—ÝşĞš=²þłþI=Ł=¾¦¼
Ł¦Š˛ÞÞČ¼= þ¹²˛ÞÞ—ý¦= ×þð˛ý¦= ¹²˛Ý¦= Šþ¹¦²ş= ×šł³ÝČ×Þþ= ²×˛−ÝČ²¦¹Č
−³ˇÝ—ð˛¾—›=×þ¹—Ð¹şð¦¼=Šþ¹Ý—ŠÞ¦ð—ŁI=Čð—I=ý—Ž=—ÞĞ¦ýI=Ł¦¹ÝþŁÝćć²ş=¾—ð˛Ł—
Š³ýð¦= Þš= Ý¦Ğš= ¹²þ¹þŁÞþ= ¹³²þ= ×þ¹—Ð¹şð¦¼= −¦²˛ÞşI= ˛Ýš= ₣˛¹²þ
−þĞ¦×ćć²ş= Þ˛Šý—×Þþ= Þšł˛²¦ŁÞšI= ¹³ˇ∞ÿð²¦Ł—¹²¹şðš= ˇ˛₣šÞÞČ= ²˛
²Ý³ý˛₣šÞÞČ=Čð=Þ˛Ğþ›=¹−—ÝşÞþ›=—¹²þ×—›I=²˛ð=—=ŁÝ˛¹Þš=³ð×˛›Þ¹şð¦¼=×š˛Ý—ÐK

�Łš×ŠŽšÞÞČ= ◊PW= Ò= ý—ŽÞ˛×þŠÞ¦¼= −×þŁ—ŠÞ¦¼= Þ˛³ðþŁ¦¼= Ł¦Š˛ÞÞČ¼
−˛Þ³ÿ=³−š×šŠŽšÞš=¹²˛ŁÝšÞÞČ=Šþ=−×˛¾ş=Ł—²₣¦žÞČÞ¦¼=Þ˛³ðþŁ¾—ŁK

Ï₣šŁ¦ŠÞ¦ý=¹−×þ¹²³Ł˛ÞÞČý=¾—ÿ›=²þ₣ð¦=žþ×³=¹Ý³ł³ć²ş=−³ˇÝ—ð˛¾—›=ž
ð×˛›Þ= ðþÝ¦ĞÞşþłþ= ¹þ¾—˛Ý—¹²¦₣Þþłþ= ²˛ˇþ×³I= Čð—= ¹²˛Ý¦= žŁ¦₣˛ÐÞ¦ý
ČŁ¦ğšý=Þ˛=Ğ−˛Ýş²˛¼=Þ˛³ðþŁþ›=−š×—þŠ¦ð¦K=ÁŠš²ş¹ČI=Þ˛−×¦ðÝ˛ŠI=−×þ
−³ˇÝ—ð˛¾—›= ž= Ó³ý³Þ—›I= flþÝł˛×—›= ²˛= —ÞĞ¦¼= ÞšğþŠ˛ŁÞþ= ýšÞĞ= Þ˛³ðþŁþ
×þžŁ¦ÞšÞ¦¼I= Þ—Ž= Òð×˛›Þ˛I= Šš×Ž˛ŁK= ˝ð= —= ³= Ł¦−˛Šð³= ž—= ¹²˛ŁÝšÞÞČý
−š×š¹—₣Þ¦¼= ł×þý˛ŠČÞ= Šþ= Îfi�ÏI= ³= Ł—²₣¦žÞČÞþý³= ¹³¹−—ÝşÞþJ
ł³ý˛Þ—²˛×Þþý³= Þ˛³ðþŁþý³= ¹š×šŠþŁ¦ğ—= Ł—Š¹³²ÞČ= −×˛ŁŠ¦Ł˛
—Þ½þ×ý˛¾—Č=−×þ=ýš¼˛Þ—žý¦=²˛=−×þ¾šŠ³×¦=×þˇþ²¦=×šŠ˛ð¾—ÐÞ¦¼=ðþÝšł—Ð
Þ˛³ðþŁ¦¼=Ž³×Þ˛Ý—ŁI=−×þ=₣š¹ÞþI=˛=Þš=½þ×ý˛ÝşÞþ=−×˛¾ćć₣¦Ð=—Þ¹²¦²³²
˛ÞþÞ—ýÞ¦¼= ×š¾šÞžšÞ²—ŁI= −×þ= ×¦ÞðþŁ—= ³ýþŁ¦= …Ł¦Ž¦Ł˛ÞÞČŸ= Ž³×Þ˛Ý—ŁI
ğþ= ¹−×¦Čÿ= ›¼= ž˛¾—ð˛ŁÝšÞþ¹²—= ³= Ł¦¹þðþČð—¹Þ¦¼= −³ˇÝ—ð˛¾—Č¼K= fiŁ²þ×¦
¹˛ý—= −×þ²Čłþý= ×þð—Ł= −×˛¾ćć²ş= šð¹−š×²˛ý¦= Ł= Þ˛Ð−×š¹²¦ŽÞ—Ğ¦¼
ý—ŽÞ˛×þŠÞ¦¼= Ž³×Þ˛Ý˛¼I= þ¾—Þćć₣¦= ×þˇþ²¦= Þ—ý¾—ŁI= Č−þÞ¾—ŁI
˛ýš×¦ð˛Þ¾—ŁI= ĞŁšŠ—Ł= ²þğþK= �˛ð= ğþ= Þ˛¹²˛Ł= Þ˛×šĞ²—= ₣˛¹= −×¦−¦Þ¦²¦
ˇ˛ž—ð˛ÞÞČ= −×þ= Þšğ˛¹Þ³= Óþ¹—ć= μ= ˇ˛²şð—Łğ¦Þ³= ¹ÝþÞ—ŁI= Čð³= Ł¹—
…ž˛²¦×˛ć²şŸI= —=Òð×˛›Þ³=μ=ð×˛›Þ³=ý—½—₣Þ¦¼=²×¦−—Ýş¾—Ł=ž=þ¹þˇÝ¦Łþć
ýšÞ²˛ÝşÞ—¹²ćI= Čð˛= Þš= ŠþžŁþÝČÿ= ý˛²¦= ¹−×˛Ł³= ž= Ž³×Þ˛Ý˛ý¦I
×šŠ˛łþŁ˛Þ¦ý¦= Ł= ²˛ˇþ×—= ₣³Ž¦Þ¾—Ł= μ= ž˛¼—ŠÞ¦¼= ÿŁ×þ−šÐ¾—Ł= ²˛= ›¼Þ—¼
−þ¹—−˛ð=μ=−þð˛²þÝ¦₣šÞ¦¼=ž˛¼—ŠÞ¦¼=¹ÝþŁ∞ČÞK

TO DISCUSSION ÄÎ ÄÈÑÊÓÑ²¯



Î˛¹−×˛ŁŠ—I=−—Šłþ²þŁð˛=Þ˛³ðþŁþ›=¹²˛²²—I=Čð˛=ˇ=Ł—Š−þŁ—Š˛Ý˛=Ł¦¹þð¦ý
Þ˛³ðþŁ¦ý= Ł¦ýþł˛ý= ¹²þ¹þŁÞþ= þ×¦ł—Þ˛ÝşÞþ¹²—I= ˛×ł³ýšÞ²þŁ˛Þþ¹²—= ²˛
Šþð˛žþŁþ¹²—I=Þš=ð˛Ž³₣¦=ŁŽš=−×þ=Šþ¹ðþÞ˛Ý³=˛ÞłÝ—Ð¹şð³=ýþŁ³I=Ł¦ý˛ł˛ÿ
žÞ˛₣Þþ= ˇ—ÝşĞ¦¼= ž³¹¦Ýş= —= ₣˛¹³I= Þ—Ž= −³ˇÝ—ð˛¾—Č= Ł= Čðþý³¹ş= ž= Ł¦Š˛Þş
₣š×łþŁþłþI=²—Ýşð¦=ğþ=¹²Łþ×šÞþłþ=…Î˛¾—þÞ˛ÝşÞþłþ=³Þ—Łš×¹¦²š²³ŸI=Čð¦Ð
ýþŽš= −¦Ğ˛²¦¹Č= ¼—ˇ˛= ğþ= þ½—¹þýI= −š₣˛²ðþćI= ×šð²þ×þýJŠ—ÝðþýI
ˇ³¼ł˛Ý²š×þýI= ×˛¼³Þðþý= ³= ˇ˛Þð³= ²˛= ð—Ýşðþý˛= ¹²˛×¾Čý¦JŁ¦ðÝ˛Š˛₣˛ý¦
—¹²þ×—›=ðþý³Þ—¹²¦₣Þþ›=−˛×²—›=Ó˛ŠČÞ¹şðþłþ=Ôþćž³K

�Łš×ŠŽšÞÞČ= ◊QW= ‡—²₣¦žÞČÞ—= ²˛= ž˛¼—ŠÞ—= ¹³¹−—ÝşÞ—= Ð= ł³ý˛Þ—²˛×Þ—
Þ˛³ð¦=μ=¾š=ŠŁ˛=Þš¹³ý—×Þ—=¹Ł—²¦K

ıš²Łš×²š= ²Łš×ŠŽšÞÞČ= ý—¾Þþ= −þŁ∞Čž˛Þþ= ž= −þ−š×šŠÞ—ýK= Ò= Þ˛Ðˇ—ÝşĞ
Ł—ŠŁš×²—Ð= ½þ×ý—= ¾Č= ²šž˛= ˇ³Ý˛= Ł¦¹ÝþŁÝšÞ˛= ³ð×˛›Þ¹şð¦ý= ¹þ¾—þÝþłþý
»ŁłšÞþý= ·þÝþŁ˛¼þćW= …�š= ¹²˛²ş¦I= ðþ²þ×Şš= ýŞ= ¹= Ł˛ý¦= −š₣˛²˛šýI= Þ¦= Ł
þŠÞþý= ž˛−˛ŠÞþý= Ž³×Þ˛Ýš= Þš= Þ˛−š₣˛²˛ć²I= Þþ= Ć²þ= Þ˛Ğ= ¹²˛ÞŠ˛×²I= Ć²þ
×þ¹¹¦Ð¹ð˛Č= ²×˛Š¦¾¦ČI= þÞ˛= ˇþÝşĞš= ×˛¹−þÝ˛ł˛š²= ð= ²Łþ×₣š¹²Ł³I= ₣šý= ð
Š¦¹¾¦−Ý¦Þš=¦=þ²ˇþ×³=¦ýšÞÞþ=Łš×¦½¦¾¦×þŁ˛ÞÞþłþ=ý˛²š×¦˛Ý˛ŸRK=

Ì×þ²¦= ¾—ÿ›= ²šž¦= ýþŽÞ˛= Ł¦¹³Þ³²¦= Þ˛Ð×—žÞþý˛Þ—²Þ—Ğ—= Ýþł—₣Þ—I
ýš²þŠþÝþł—₣Þ—I=−¹¦¼þÝþł—₣Þ—=²˛=—¹²þ×¦ðþJÞ˛³ðþŁ—=˛×ł³ýšÞ²¦K=Î˛ŁšŠšýþ
Ý¦Ğš=ŠšČð—=ž=Þ¦¼K

Î˛= Þ˛Ğ³= Š³ýð³I= −×þ²¦¹²˛ŁÝšÞÞČ= ²Łþ×₣þ¹²—= ²˛= Š¦¹¾¦−Ý—Þ¦= ÿ
ˇšžłÝ³žŠ¦ýI= Čðğþ= ÐŠš²ş¹Č= −×þ= Þ˛³ðþŁ³= Š—ČÝşÞ—¹²şK= Ò= ˇ³ŠşJČð—Ð
Þ˛³ðþŁ—Ð= ¾˛×¦Þ—I= Čðğþ= ý˛²¦= Þ˛= ³Ł˛ž—= Þþ×ý˛ÝşÞ¦Ð= ››= ×þžŁ¦²þðI= ²Łþ×₣—
Šþ¹ČłÞšÞÞČ= žŠþˇ³Ł˛ć²ş¹Č= Ý¦Ğš= ²þŠ—I= ðþÝ¦= Ł—Š−þŁ—ŠÞ—= −—žÞ˛Ł˛ÝşÞ—= Š—›
Š¦¹¾¦−Ý—Þ³ć²ş¹Č= −×˛Ł¦Ý˛ý¦= ²˛= −×¦Þ¾¦−˛ý¦= Þ˛³ðþŁþłþ= ýš²þŠ³I
Ł¦žÞ˛Þ¦ý¦= ²šþ×—Čý¦= ²˛= ¹²˛Ý¦ý¦= −˛×˛Š¦łý˛ý¦SK= Â˛= ·þÝþŁ˛¼þćI
×þ¹—Ð¹şð˛= ²×˛Š¦¾—Č= −þÝČł˛ÿI= Čðğþ= ðþ−Þ³²¦= ²×þ¼¦= łÝ¦ˇĞšI= Ł= −×¦ý˛²—
—Þ²³›¾—›= Š³¼þŁÞ¦¼= ¹¼—ŠÞ¦¼= ¹ÝþŁ∞ČÞ= Þ˛Š= …Þ—ýš¾şðþćŸ= Ýþł—ðþćTK= �˛ðI
ýþŽÞ˛= −þłþŠ¦²¦¹ČI= ğþ= —Þ²³›¾—›= Þ˛ÝšŽ¦²ş= ₣—ÝşÞ˛= ×þÝş= ³= −×þŁšŠšÞÞ—
Šþ¹Ý—ŠŽšÞşK=fiÝš=²þŠ—=Ł¦Þ¦ð˛ÿ=Ð=ðþÞ²×−¦²˛ÞÞČW=¼²þ=¹²Łþ×¦Ł=ýþˇ—ÝşÞ¦Ð
²šÝš½þÞI=Čð¦Ð=¼þŁ˛ÿ=Ł=ð¦ĞšÞ—=−˛Þ=·þÝþŁ˛¼˛\=Òž˛ł˛ÝşÞšÞ¦Ð=…Þ—ýš¾şŸ
E˛ýš×¦ð˛Þš¾şI= Č−þÞš¾şF= ₣¦= Ł—ÝşÞ¦Ð= Ł—Š= Ýþł—ð¦= ³ž˛ł˛ÝşÞšÞ¦Ð
…³ð×˛›Þš¾şŸ= E×þ¹—ČÞ¦ÞI= ˇ—Ýþ×³¹F\= Ï¹²˛ÞÞ—Ð= Þš¹−×þýþŽÞ¦Ð= ž×þˇ¦²¦
−×þ×¦Ł=³=²š¼Þ—¾—=Þš=²þý³I=ğþ=Ł=Þşþłþ=ł—×Ğ—=žŠ—ˇÞþ¹²—I=Čð—=Ł=¹š×šŠÞşþý³
×þž−þŠ—ÝšÞ—= þŠÞ˛ðþŁþ= ¹š×šŠ= ÝćŠ¹şð¦¼= −ÝšýšÞI= ˛= ²þý³I= ğþ= Þ¦ý
¹²þÝ—²²Čý¦= ðš×³ć²ş= –Ł˛Þ= ·×þžÞ¦ÐI= Í¦ðþÝ˛= Ìš×Ğ¦ÐI= Í¦ðþÝ˛= ‚×³ł¦ÐI
ÈšÞ—ÞI=Ô²˛Ý—ÞI=Û×³ğþŁI=Ë³₣ý˛I=Ì³²—ÞI=˛=—ŠšþÝþł—₣Þ—=−—ŠŁ˛Ý¦Þ¦=μ=²×—Ð¾ć
…¹˛ýþŠš×Ž˛Ł¦šI= −×˛Łþ¹Ý˛Ł¦šI= Þ˛×þŠÞþ¹²şŸ= μ= ž˛ˇšž−š₣³ć²ş
fið¹˛ðþŁ¦I=‚³ł—Þ¦=²˛I=Čð=¾š=Þš=Š¦ŁÞþI=−˛Þ=·þÝþŁ˛¼˛K

˝ð=Šþˇ×š=Ł—Šþýš=ž=½—Ýþ¹þ½—›=²˛=ýš²þŠþÝþł—›=Þ˛³ð¦I=¹−×þ¹²³Ł˛ÞÞČý
ˇ³ŠşJČðþłþ= ³Þ—Łš×¹˛ÝşÞþłþ= ²Łš×ŠŽšÞÞČ= E˛= ž˛= ¹Łþÿć= Ýþł—₣Þþć
¹²×³ð²³×þć= Ł¦ğšžł˛Š˛Þ˛= ²šž˛= −˛Þ˛= ·þÝþŁ˛¼¦= ÿ= ³Þ—Łš×¹˛ÝşÞ¦ý
¹³ŠŽšÞÞČý= μ= …Þ¦= Ł= þŠÞþý= ž˛−˛ŠÞþý= Ž³×Þ˛Ýš= Þš= Þ˛−š₣˛²˛ć²ŸF= ÿ
Þ˛ŁšŠšÞÞČI= −×¦Þ˛ÐýÞ—I= þŠÞþłþ= ðþÞð×š²Þþłþ= −×¦ðÝ˛Š³I= ğþ= Ðþý³
¹³−š×š₣¦²şK= Ò= ¾şþý³= Ł¦−˛Šð³= Þ˛ČŁÞ—¹²ş= ¼þ₣˛= ˇ= þŠÞ—ÿ›= −³ˇÝ—ð˛¾—›
³ð×˛›Þ¹şðþłþ=Šþ¹Ý—ŠÞ¦ð˛=Ł=ˇ³ŠşJČðþý³=ž=Łð˛ž˛Þ¦¼=Ž³×Þ˛Ý—Ł=¹Ł—Š₣¦²ş
−×þ=¼¦ˇÞ—¹²ş=¾şþłþ=³Þ—Łš×¹˛ÝşÞþłþ=²Łš×ŠŽšÞÞČK=fi=²˛ð—=−×˛¾—=EÞ˛=Ž˛ÝşI
−þþŠ¦Þþð—F= ž³¹²×—₣˛ć²ş¹Č= Ł= Þ˛Ğþý³= −þŁ¹ČðŠšÞÞþý³= Ž¦²²—I= −×þ= ğþ
Ð²¦ýš²ş¹Č=²×þ¼¦=žłþŠþýUK

‚˛Ý—I= Čðğþ= ŁŽš= Ł—²₣¦žÞČÞ—= …¹²˛ÞŠ˛×²¦Ÿ= ²˛ð= ¹³²²ÿŁþ
Ł—Š×—žÞČć²ş¹Č= Ł—Š= ž˛¼—ŠÞ¦¼= ¹²˛ÞŠ˛×²—ŁI= ₣þý³= Ž= ¾š= Þš= ž˛Ł˛Ž˛ÿ
−š×šðÝ˛Š³= Þ˛= ³ð×˛›Þ¹şð³= ýþŁ³= ²˛= −þŠ˛ÝşĞþý³= ×þž³ý—ÞÞć
³ð×˛›Þ¹şðþć=Þ˛³ðþŁþ›=¹−—ÝşÞþ²þć=Þš=²—Ýşð¦=¹²˛²šÐ=ž˛¼—ŠÞ¦¼=˛Ł²þ×—ŁI
˛= Þ˛Ł—²ş= ¾—Ý¦¼= ðÞ¦Žþð\= ‚þŁþŠČ₣¦= ˛×ł³ýšÞ²= −×þ= Þš¹³ý—¹Þ—¹²ş
…Þ˛Ğþ›Ÿ= ²˛= …›¼Þşþ›Ÿ= Þ˛³ð¦= Šþ= ˛ˇ¹³×Š³I= ýþŽÞ˛I= ž= þŠÞþłþ= ˇþð³I
¹²Łš×ŠŽ³Ł˛²¦I=ğþ=Þ˛=Þ˛Ğþý³=ŁšÝ¦₣Þþý³=²Ý—=ž˛¼—ŠÞ—=Þ˛³ðþŁ¾—=μ=¾š
Čð—¹ş= Þšþ¹Ł—₣šÞ—= ˇþŁŠ³×¦K= Í¦= ›¼Þ—= −×˛¾—= −š×šðÝ˛Š˛ÿýþI= ₣¦²˛ÿýþI
Ğ˛Þ³ÿýþI= ž˛¹²þ¹þŁ³ÿýþI= ₣˛¹²þ= ðþ−—ćÿýþ= Eð×˛ŠšýþFI= ˛= —ÞþŠ—= Þ˛Ł—²ş
Þ˛¹ý—Ýćÿýþ¹Č=ð×¦²¦ð³Ł˛²¦I=˛=ŁþÞ¦=Þ˛Ğ—=−×˛¾—=Ł−š×²þ=Þš=Š×³ð³ć²şI
²þý³= ğþ= Þš¹−×þýþŽÞ—= ›¼= ž×þž³ý—²¦K= Â= Š×³łþłþ= ˇþð³I= Čðğþ= Ž
ž˛¼—ŠÞČð¦JÎfi�—Ł¾—= ²˛ð—= ÞšŠþÝ³ł—I= ₣þý³= Ž= ý¦= ˇ˛ł˛²şþ¼= ž= Þ¦¼= ²˛ð
ž˛−þ−˛ŠÝ¦Łþ= Ð= ž˛žŠ×—¹Þþ= žŁþŠ¦ýþ= Þ˛= −˛−š×þŁ¦Ð= −∞ÿŠš¹²˛Ý= —
−×¦ý—²¦ŁÞþ= ý˛Ł−³ÿýþ\= ˝ð= ž˛ŁŽŠ¦I= ¹˛ýþžŁ˛Þ—= Š³¼þŁÞ—= þ¹þˇ¦¹²þ¹²—
ý˛ć²ş=−×þˇÝšý¦=Čð=ž=—Þ²³›¾—ÿćI=²˛ð=—=ž=Ýþł—ðþćK

Î˛ý=žŠ˛ÿ²ş¹ČI=ğþ=łþÝþŁÞ—= ²×³ŠÞþğ—=ž=−³ˇÝ—ð˛¾—ÿć=−×˛¾ş=Ł—²₣¦žJ
ÞČÞ¦¼=¹³¹−—Ýş¹²ŁþžÞ˛Ł¾—Ł=²˛=ł³ý˛Þ—²˛×—›Ł=ž˛=ðþ×ŠþÞþý=−þÝČł˛ć²ş=Þš=³
Ł—Šý—ÞÞþ¹²—= Þ˛Ğ¦¼= ²˛= ž˛¼—ŠÞ¦¼= ¹²˛ÞŠ˛×²—ŁI= ˛= Ł= ²þý³I= ğþ= ˇ—ÝşĞ—¹²ş
Ł—²₣¦žÞČÞ¦¼= −×˛¾ş= ³= ¾¦¼= ł˛Ý³žČ¼= žÞ˛Þş= ČŁÞþ= Þš= Ł—Š−þŁ—Š˛ÿ
ý—Þ—ý˛ÝşÞ¦ý= Ł¦ýþł˛ý= Þ˛³ðþŁþ¹²—K Âþð×šý˛I= Šþ= ¾¦¼= Ł¦ýþł= Þ˛ÝšŽ¦²ş
ýþŽÝ¦Ł—¹²ş= Łš×¦½—ð˛¾—›= −þÝþŽšÞşI= Čð—= ý—¹²Č²ş¹Č= Ł= ²šð¹²˛¼I= Þ˛Ł—²ş
ł³ý˛Þ—²˛×Þ¦¼I=Čð—=−×š²šÞŠ³ć²ş=Þ˛=−×˛Łþ=ŁŁ˛Ž˛²¦¹Č=Þ˛³ðþŁ¦ý¦K

Í¦= Þ˛Ł—²ş= Ł—žşýšýþ= Þ˛= ¹šˇš= ¹ý—Ý¦Ł—¹²ş= Þ˛−×þ×þð³Ł˛²¦I= ğþ
¹²˛ÞþŁ¦ğš=Þ—ðþÝ¦=Þš=žý—Þ¦²ş¹Č=Þ˛=ð×˛ğš=Ł=¹šÞ¹—=Þ˛ˇÝ¦ŽšÞÞČ=Þ˛Ğ¦¼
Þ—ˇ¦²þ= Þ˛³ðþŁ¦¼I= ˛= Þ˛¹−×˛ŁŠ—= ¼³²þ×ČÞ¹şðþJð³ý—Ł¹şð¦¼= ¹²˛ÞŠ˛×²—ŁI= Šþ
¹−×˛ŁŽÞ—¼= Þ˛³ðþŁ¦¼= Ł¦ýþłI= Čðğþ= −×¦= Ł¦×—ĞšÞÞ—= −¦²˛ÞÞČ= −×þ
−³ˇÝ—ð˛¾—ć=Ł=ˇ³ŠşJČðþý³=Ł—²₣¦žÞČÞþý³=Ł¦Š˛ÞÞ—=ÿŠ¦Þ¦ý=—=Þš−þŁ²þ×Þ¦ý

ð×¦²š×—ÿý= Þš= ˇ³Šš= ¹Ý³ł³Ł˛²¦= Þ˛³ðþŁ˛= Čð—¹²ş= ¹²˛²²—K= Î˛= −×šŁšÝ¦ð¦Ð
Ž˛ÝşI= Čð= Ł—ŠŁš×²þ= ð˛Žš= łþÝþŁÞ¦Ð= ×šŠ˛ð²þ×= þŠÞþłþ= ž= Þ˛Ðð×˛ğ¦¼
³ð×˛›Þ¹şð¦¼= Ž³×Þ˛Ý—Ł= —ž= ¹þ¾—þÝþł—›= …Ôþ¾¦þÝþł¦ČW= ²šþ×¦ČI= ýš²þŠŞI
ý˛×ðš²¦ÞłŸ=−˛Þ=·þÝþŁ˛¼˛I=Ł¦×—Ğ˛ÝşÞ³=×þÝş=²³²=Ł—Š—ł×˛ć²ş=ý—×ð³Ł˛ÞÞČI
Čð—=Þš=ý˛ć²ş=ŽþŠÞþłþ=¹²þ¹³Þð³=Šþ=Þ˛³ð¦=Čð=²˛ðþ›I=˛I=Þ˛²þý—¹²şI=Þþ¹Č²ş
Š—ÝČ¾şð¦Ð= ¼˛×˛ð²š×V ž= ³¹—ý˛= þžÞ˛ð˛ý¦= Þ˛³ðþŁþ›= ðþ×³−¾—›NMI= Čð—
¹−þ²Łþ×ćć²ş= ¹˛ý³= —Ššć= þˇ∞ÿð²¦ŁÞþłþ= þ¾—ÞćŁ˛ÞÞČ= ×šž³Ýş²˛²—Ł
Þ˛³ðþŁþłþ= Šþ¹Ý—ŠŽšÞÞČ= ²˛= ³ÞšýþŽÝ¦ŁÝćć²ş= −×þ¹³Ł˛ÞÞČ= ž˛¼—ŠÞþłþ
ðþŠšð¹³= ýþ×˛ÝşÞ¦¼= ₣š¹Þþ²= ²˛= ˇšžðþ×¦¹Ý¦Łþ›= Ž˛ł¦= Šþ= žÞ˛Þş= Šþ
ž˛²¼Ýþłþ=ð³²þ₣ð³=Þ˛Ğþ›=ł³ý˛Þ—²˛×Þþ›=¹−—ÝşÞþ²¦I=Šš=ðþÝ¦ĞÞ—Ð=˛²š›¹²I=Þš
¹−×þý—łĞ¦¹ş= ž˛= Šš¹Č²ð¦= ×þð—Ł= ž×þž³ý—²¦= …Í˛²š×—˛Ý—žý= ²˛
šý−—×—þð×¦²¦¾¦žýŸ=‡þÝþŠ¦ý¦×˛=ÈšÞ—Þ˛I=ž=Þš=ýšÞĞ¦ý=šÞ²³ž—˛žýþý=Þš
¹−×þýþŽÞ¦Ð=Þ˛×˛ž—=žˇ˛łÞ³²¦=ˇþŠ˛Ð=Ššğ¦¾ć=ž=Î˛łþ×Þþ›=−×þ−þŁ—Š—=–¹³¹˛
Û×¦¹²˛=₣¦=ž˛ˇþ×þÞšÞ¦¼=ðþÝ¦¹ş=Ýšð¾—Ð=„×Þ¹²˛=Í˛¼˛K

Ì—Šð×š¹Ý¦ýþI= ğþ= ˇ˛ł˛²þ= ˛×ł³ýšÞ²—ŁI= Čð—= ð×¦²¦ð³Ł˛Ý¦¹Č= Þ˛ý¦= ž
½—Ýþ¹þ½¹şðþ›= ²˛= Þ˛³ðþžÞ˛Ł₣þ›= ²þ₣þð= žþ×³I= ÿ= Þ˛¹−×˛ŁŠ—= ý˛ÝšÞşðþć
¹ðÝ˛ŠþŁþć= ÿŁ×˛ž—Ð¹şðþłþ= ý—½³NNI= Ł= ×˛ýð˛¼= Čðþłþ= ˇþ×þ²şˇ˛= Þ—ˇ¦= ²þ
²þ₣¦²ş¹Č= Þš= ý—Ž= Þ˛³ðþć= Ð= ÞšŁ—łÝ˛¹²ŁþýI= Þš= ý—Ž= ł³ý˛Þ—žýþý= —
½˛Ğ¦žþ›ŠÞ¦ý¦=¼¦ýš×˛ý¦I= ˛=ý—Ž=ž˛¼—ŠÞþć=Ð=…¹¼—ŠÞþ¹ÝþŁ∞ČÞ¹şðþćŸ
¾¦Ł—Ý—ž˛¾—Čý¦K=ÂŁ—Š¹¦=Ð= ˛Þ²¦Þ˛²—Ł¹şð˛=×¦²þ×¦ð˛I= —= ŠšýþÞ¹²×˛²¦ŁÞ¦Ð
−¹šŁŠþ−˛²×—þ²¦žýK=ÙČ=Þšˇšž−š₣Þ˛=Ð=Þš−×þŠ³ð²¦ŁÞ˛=—ŠšþÝþł—Č=þ¹þˇÝ¦Łþ
−þĞ¦×šÞ˛=¹š×šŠ=×þ¹—Ð¹şð¦¼=Šþ¹Ý—ŠÞ¦ð—ŁI=˛ÝšI=Čð=ˇ˛₣¦ýþI=−—Š=››=ČŁÞ¦ý=₣¦
ÞšČŁÞ¦ý= Ł−Ý¦Łþý= žÞ˛¼þŠ¦²ş¹Č= Ð= žÞ˛₣Þ˛= ð—Ýşð—¹²ş= Ł—²₣¦žÞČÞ¦¼
Þ˛³ðþŁ¾—ŁK=�þý³=Ð=³=¾—Ð=−×˛¾—=ý¦=ý³¹¦ýþ=ğš=×˛ž=Þ˛łþÝþ¹¦²¦=²×¦Ł—˛ÝşÞ³
—¹²¦Þ³I= Čð˛=ˇ˛ł˛²şþý=−þÝ—²¦ð˛Þ˛ý=Þš=Šþ=Ł−þŠþˇ¦W=¹¼—ŠÞ—= ¹ÝþŁ∞ČÞ¦=ÿ
ÞšŁ—Š∞ÿýÞþć= ₣˛¹²¦Þþć= ³ýþŁÞþłþ= Â˛¼þŠ³I= −þ−×¦= ÝšýšÞ²= ‚³ł—Þ˛= Ð
−þŽþŁðÝ—=ĞþŁ—Þ—¹²¦₣Þ—=ž˛ðÝ¦ð¦=łš×ý˛Þþ½—Ý˛=Ú×—Š×—¼˛=„ÞłšÝş¹˛NOK

ËþÝ¦= −×¦Þ¾¦−þŁ—= ł³ý˛Þ—²˛×—›= ˛Ł²˛×ð—₣Þþłþ= ž×˛žð˛I= ŁðÝć₣˛ć₣¦
Þ˛Ðˇ—ÝşĞ=−þ¹Ý—ŠþŁÞ¦¼=ž=Þ¦¼=μ=ÿŁ×˛ž—Ð¾—ŁI=žÝ˛žČ²ş=ž=¾¦Ł—Ý—ž˛¾—ÐÞþłþ
ˇ˛þˇ˛ˇ˛= Þ˛= ł×—ĞÞ³= žšýÝć= ðþÞð×š²Þ¦¼= ¹−×˛ŁI= ŁþÞ¦= −š×Ğ= ž˛= Ł¹š
Ł¦¹²³−˛ć²ş=−×þ²¦=ž˛¼—ŠÞþ›=Þ˛³ð¦I=²þˇ²þ=Þ˛³ð¦=Łž˛ł˛Ý—K=ÓþˇÝČ²ş=ŁþÞ¦=¾š
Þ˛²¼ÞšÞÞþ= —= −þ¹²—ÐÞþ= Þš= ²—Ýşð¦= ²þý³I= ğþ= Þ—₣þł—¹—Þşðþ= Ł= Þ˛³¾—= Þš
×þž³ý—ć²şI= ˛Ýš= Ð= ²þý³I= ğþ= Ýć²þ= ÞšÞ˛Ł¦ŠČ²ş= ž˛¼—ŠÞ³= Ššýþð×˛²—ćI
Þ˛³ðþŁ¦Ð=ýš²þŠ=ý¦¹ÝšÞÞČI=Ýþł—ð³=ý—×ð³Ł˛Þş=—=—Þ²³›¾—ć=þ¹ČČÞşK=»Š¦Þ¦Ð
›¼Þ—Ð= flþł= μ= ¾š= Í˛ýþÞ˛I= ˛= ²þý³= ÿŁ×þ−šÐ¹şð—= ₣¦= ˛ýš×¦ð˛Þ¹şð—= ł×˛Þ²¦
ŁþÞ¦=łþ²þŁ—=−×¦Ðý˛²¦I=žþŁÞ—=−þ¹ý—¼˛ć₣¦¹şI=Ł¦ğ¦×¦ŁĞ¦=¼¦Ž—=—ðÝ˛I=˛Ýš
ž˛ŁŽŠ¦= Þ˛−þłþ²þŁ—= Łð³¹¦²¦= ×³ð³I= Čð˛= ›¼= ²—Ýşð¦= ğþ= −š¹²¦Ý˛K= �þý³
ž˛¼—ŠÞ¦ý= ł×˛Þ²þŠ˛Ł¾Čý= Ł˛×²þ= −¦ÝşÞþ= −×¦Š¦ŁÝČ²¦¹ČI= Čðþłþ= Ýć²þłþ
žŁ—×˛=ŁþÞ¦=Ł—ŠłþŠþŁ³ć²şK

�˛=Þšž˛ÝšŽÞþ=Ł—Š=¹þ¾—˛ÝşÞþłþ=−—Š“×³Þ²Č=ˇþ×¾—Ł=−×þ²¦=−×¦ÿŠÞ˛ÞÞČ
³ð×˛›Þ¹şðþ›= Þ˛³ð¦= Šþ= ¹Ł—²þŁþłþ= ž˛ł˛Ý³I= ¹˛ý—= ›¼Þ—= šðÝšð²¦₣Þ—= −þłÝČŠ¦
ð³−¦= Þš= ²×¦ý˛ć²ş¹ČK= ˝ð= Ł¦−Ý¦Ł˛ÿ= ž= Þ˛Ğþłþ= ˛Þ˛Ý—ž³I= Ł¹—= …Þ˛³ðþŁþJ
ð˛−—²³ÝČÞ²¹şð—Ÿ= ˛×ł³ýšÞ²¦= Ýšłðþ= ¹−×þ¹²þŁ³ć²ş¹Č= —= ý˛ć²ş= ˇ³²¦
Ł¦ð¦Þ³²—= Þ˛= Þ˛³ðþŁ¦Ð= ¹ý—²Þ¦ðI= Šš= ŁŽš= žÞ˛¼þŠČ²ş¹Č= ²šþ×—Č= Þ˛³ðþŁþłþ
ðþý³Þ—žý³= ²˛= —ÞĞ—= —ŠšþÝþł—₣Þ—= ý—½¦= Šþˇ¦= ÞšŠþ×þžŁ¦Þ³²þłþI
×þžŁ¦Þ³²þłþ= ²˛= −š×š×þžŁ¦Þ³²þłþ= ¹þ¾—˛Ý—žý—ŁK= Â×þž³ý—ÝþI= ğþ= —ŠšÐÞþ
¹−þ×—ŠÞšÞ—= —ý−š×¹şð¦Ð= ₣¦= ¼³²þ×ČÞ¹şð¦Ð= ý—½¦= −×þ= ¹˛ýþŠþ¹²˛²Þ—¹²ş= —
Þš−þŁ²þ×Þ³=Š³¼þŁÞ—¹²ş=−þŁ¦ÞÞ—=þ−¦Þ¦²¦¹Č=−þ×³₣K

Ì×þ˛Þ˛Ý—ž³Ł˛ŁĞ¦= −×þ½š¹—ÐÞš= ˇ˛Þð×³²¹²Łþ= Þ˛Ğ¦¼= ł³ý˛Þ—²˛×Þ¦¼
−×þ½š¹þ×—Ł=²˛=˛ð˛Ššý—ð—Ł=³=¾˛×¦Þ—I=²˛ð=ˇ¦=ýþŁ¦²¦I=…Ł¦×þˇÞ¦₣þ›Ÿ=Þ˛³ð¦I
Þš= ýþŽšýþ= þý¦Þ³²¦= ›¼Þ—Ð= ŁšÝ¦₣šžÞ¦Ð= Ğð—ŠÝ¦Ł¦Ð= ŁÞš¹þð= Šþ
−šŠ˛łþł—₣Þþ›= Þ˛³ð¦= ²˛= −×˛ð²¦₣Þþ›= ³ð×˛›Þ¹şðþ›= þ¹Ł—²¦K= ‡Ý˛¹ÞšI
ˇ˛ł˛²þ×—₣Þþć= −×˛¾šć= ŠŁ—₣—= ˛ð˛Ššý—ð˛= ‡˛¹¦ÝČ= Ë×šýšÞČ= ²˛= Ðþłþ
þŠÞþŠ³ý¾—Ł=ž=Þšć=−þð—Þ₣šÞþK=Ìš×š×˛¼³ÿýþ=Ý¦ĞšÞş=Ššð—Ýşð˛=Þ˛Ðł—×Ğ¦¼
žŠþˇ³²ð—Ł=Þš¹˛ýþŁ¦²¦¼=×š½þ×ý˛²þ×—ŁK

‡ŁšŠšÞþ= ŠŁ˛Þ˛Š¾Č²¦×—₣Þ¦Ð= ²š×ý—Þ= Þ˛Ł₣˛ÞÞČ= ž˛ý—¹²ş
Šš¹Č²¦×—₣ÞþłþI= ₣¦ý= ž˛ŁŠ˛Þþ= žÞ˛₣Þþłþ= ³Š˛×³= −þ= šðþÞþý—¾—K= Â˛ý—¹²ş
−×¦×þŠÞ¦₣þJ²š¼Þ—₣Þþ›= þ¹ÞþŁ¦= þ¹Ł—²¦= Ł−×þŁ˛ŠŽšÞþ= ˇ˛ł˛²þ= −×šŠýš²—ŁI
Čð—= žŁþŠČ²ş¹Č= Šþ= −×þ¹²þ›= ˇ˛Ý˛ð˛Þ¦Þ¦K= ÎšČŁÞ¦ý= ₣¦Þþý= žÞ¦ğšÞþ
¹Ł—²¹şð¦Ð= ¼˛×˛ð²š×= þ¹Ł—²¦= ĞÝČ¼þý= ŁŁšŠšÞÞČ= ²˛ð= žŁ˛Þ¦¼= þ¹ÞþŁ
¼×¦¹²¦ČÞ¹şðþ›= š²¦ð¦I= ČðþćI= Šþ= ×š₣—I= Þš= ŁþÝþŠ—ć²ş= ˛Þ—= Ł₣¦²šÝ—I= ˛Þ—
—Þ—¾—˛²þ×¦=žý—Þ=μ=ðþÝ¦ĞÞ—=ðþý−˛×²—ÐÞ—=ˇþÞž¦K=‡₣¦²šÝ—Ł=−×¦ý³Ğ³ć²ş=−þ
ð—Ýşð˛=×˛ž—Ł=−×¦Ðý˛²¦=ž˛Ý—ð¦=ž=ðþŽÞþ›=−þ²þ₣Þþ›=²šý¦=Ł=−þł˛Þ¦¼=³₣Þ—ŁI
ž˛ˇ¦×˛ć₣¦= ₣˛¹= ²˛= žÞ˛ÞÞČ= Ł= ›¼Þ—¼= ¹³ýÝ—ÞÞ¦¼= ²þŁ˛×¦Ğ—ŁK= ‡˛Žð—= ²Łþ×₣—
ž˛Š˛₣—=ž=½—ž¦ð¦=₣¦=¼—ý—›=ž˛ý—ÞČć²ş¹Č=Þ˛=Ýšłð—=²š¹²¦I=Ł—Š−þŁ—Š—=Þ˛=Čð—
—ÞþŠ—=ýþŽÞ˛=−×þ¹²þ=Łł˛Š˛²¦K=Â˛ý—¹²ş=²Łþ×—Ł=×—ŠÞþć=ýþŁþćI=³=Čð¦¼=³₣Þ—
ýþŽ³²ş= Ł¦ČŁ¦²¦= ¹−×˛ŁŽÞ—= ł³ý˛Þ—²˛×Þ—= žŠ—ˇÞþ¹²—I= −þ¹²³−þŁþ
ž˛−×þŁ˛ŠŽ³ć²ş=−þÝšłĞšÞ—=−š×šð˛ž¦K

�˛ð¦ý= ₣¦ÞþýI= Ł¦¼þŁ³ÿ²ş¹Č= ğš= ˇ—ÝşĞ= ÞšŠþÝ³ł˛= ž˛ý—Þ˛= Þ¦Þ—ĞÞ—ý
ÞšðþÞð³×šÞ²ÞþžŠ˛²Þ¦ý= −¹šŁŠþÞ˛³ðþŁ¾ČýK= …·³ý˛Þ—²˛×¦žþŁ˛Þ—Ÿ= Þ˛
ð×šý—ÞÞ¦Ð= Ý˛Š= Ł—²₣¦žÞČÞ—= ĞðþÝČ×—= ˇ—ÝşĞš= Þš= ×þž³ý—ć²ş= žŠþˇ³²ð—Ł
·˛Ý—Ýšþ=·˛Ý—ÝšČ=²˛=–¹˛˛ð˛=Îşć²þÞ˛I=˛Ýš=×˛žþý=ž=²¦ý=Þš=þŁþÝþŠ—Ł˛ć²ş=—
¹−˛Šğ¦Þþć= ‡þÝş²š×˛= Ð= ‚šÞ—= ‚—Š×þK= Í˛Ðˇ³²Þ—= —¹²þ×¦ð¦= ðþÝ¦JÞšˇ³Šş
Þ˛−¦Ğ³²şI= ğþ= ‡˛¹¦Ýş= Ë×šý—Þş= ž˛ŁŠ˛Ł= Òð×˛›Þ—= Þš= ýšÞĞš= ĞðþŠ¦I= Þ—Ž
Ž˛¼Ý¦Ł˛=ıþ×Þþˇ¦Ýş¹şð˛=˛Ł˛×—ČK

„ËÏÎÏÍfÔ�≥◊R≥�Ófi‡„Î˙≥OMMT ◊R≥j^v≥OMMTTQ

ÄÎ ÄÈÑÊÓÑ²¯ TO DISCUSSION



„ËÏÎÏÍfÔ�≥◊R≥�Ófi‡„Î˙≥OMMT◊R≥j^v≥OMMT TR

Ì–‚=È„‰fiıÊÁ=ËfiÍ–Î˙=È–ÎÏ˜–‡=�fi=Î„‡–·ÈfiÔ�‡fi
Î„=�„ı„=‰Ê‡fi=‡Ï‚fi=ÎfiÒËÊ

Ì×þ= ²šI= ğþ= ¹−×þˇ¦= −³ˇÝ—ð˛¾—›= ¹²˛²šÐ= Ł= −×š¹²¦ŽÞ¦¼= Þ˛³ðþŁ¦¼
Ł¦Š˛ÞÞČ¼=¹Ł—²³=Þš=ÿ=ˇšžÞ˛Š—ÐÞþć=¹−×˛Łþć=Þš=Ý¦Ğš=ŠÝČ=Ł—²₣¦žÞČÞ¦¼
−×¦×þŠþžÞ˛Ł¾—Ł= —= ý˛²šý˛²¦ð—ŁI= ˛Ýš= Ð= ŠÝČ= −×šŠ¹²˛ŁÞ¦ð—Ł= ¹³¹−—ÝşÞþJ
ł³ý˛Þ—²˛×Þ¦¼= Þ˛³ðI= ¹Ł—Š₣˛²ş= —¹Þ³ć₣—I= Þ˛= Ž˛ÝşI= Þš= Š³Žš= ₣¦¹ÝšÞÞ—
Ł¦−˛Šð¦=þ−³ˇÝ—ð³Ł˛ÞÞČ=ž˛=ðþ×ŠþÞþý=−×˛¾ş=³ð×˛›Þ¹şð¦¼=½—Ýþ¹þ½—ŁK

fiŁ²þ×¦²š²Þ¦Ð=×š½š×˛²¦ŁÞ¦Ð=ğþ×—₣Þ¦ð=qÜÉ=mÜáäçëçéÜÉê∞ë=fåÇÉñK=^å
fåíÉêå~íáçå~ä= fåÇÉñ= íç= mÜáäçëçéÜáÅ~ä= mÉêáçÇáÅ~äë= ~åÇ= _ççâë= þłÝČŠ˛ÿ= ²˛
Š×³ð³ÿ= ðþ×þ²ð—= ×šžćýš= ¹²˛²šÐ= ž= −þÞ˛Š= RMM= Ž³×Þ˛Ý—Ł= ³= ¾˛×¦Þ—
½—Ýþ¹þ½—›I=Čð—=−³ˇÝ—ð³ć²ş¹Č=Ł=¹Ł—²—NPK=Ùš=þžÞ˛₣˛ÿI=ğþ=ˇ³ŠşJČð˛=¹²˛²²ČI
Þ˛Š×³ðþŁ˛Þ˛=Ł=ˇ³ŠşJČðþý³=ž=¾¦¼=Ž³×Þ˛Ý—ŁI=fi‡�ÏÍfi�ÊıÎÏ=−þ−˛Š˛ÿ=Ł
−þÝš= žþ×³= ½˛¼—Ł¾—ŁK= –= Ý¦Ğš= Ł—Š= Čðþ¹²—I= þ×¦ł—Þ˛ÝşÞþ¹²—= ²˛= ÞþŁ¦žÞ¦
ž˛ÝšŽ¦²ş= ››= ý˛Ðˇ³²ÞČ= Þ˛³ðþŁ˛= ŠþÝČ= Ð= ²¦ý= ¹˛ý¦ý= −þĞ¦×šÞÞČ= žÞ˛ÞÞČ
−×þ=Šþ×þˇð¦=Ł—²₣¦žÞČÞ¦¼=Þ˛³ðþŁ¾—ŁK=

Â˛³Ł˛Ž¦ýþI= ğþ= ŠÝČ= Þ˛Ğ¦¼= Šþ¹Ý—ŠÞ¦ð—Ł= žþŁ¹—ý= ÞšþˇþŁ∞ČžðþŁþ
−þ₣¦Þ˛²¦=¹Łþć=…ý—ŽÞ˛×þŠÞ³Ÿ=Þ˛³ðþŁ³=ð˛×∞ÿ×³I=Þ˛Š¹¦Ý˛ć₣¦=¹²˛²²—=Šþ
Þ˛Ðˇ—ÝşĞ=×šÐ²¦ÞłþŁ¦¼=−š×—þŠ¦₣Þ¦¼=Ł¦Š˛ÞşI=Šš=−˛Þ³ÿ=Šþ¹¦²ş=Žþ×¹²ð˛
ðþÞð³×šÞ¾—ČK= Ô−þ₣˛²ð³= ýþŽÞ˛= þˇýšŽ¦²¦¹Č= Ð= …¹š×šŠÞ—ý¦Ÿ= ž˛
Ł−Ý¦ŁþŁ—¹²ć= Ž³×Þ˛Ý˛ý¦I= ý˛ć₣¦= Þ˛= ³Ł˛ž—= ýš²³= ž×þˇ¦²¦= ¹Łþ›
Šþ¹Ý—ŠŽšÞÞČ= Ł—Šþý¦ý¦= ¹Ł—²þŁ—Ð= ½—Ýþ¹þ½¹şð—Ð= ¹−—ÝşÞþ²—I= ˛I
ðþÞð×š²Þ—ĞšI=²¦ýI=¼²þ=−×˛¾ćÿ=Þ˛Š=¹−þ×—ŠÞšÞ¦ý¦=−×þˇÝšý˛ý¦K

Î˛Ł—²ş= Čðğþ= þˇ×˛Þ¦Ð= Ž³×Þ˛Ý= Ł—ŠýþŁÝČÿ²ş¹Č= Þ˛Š×³ð³Ł˛²¦= −šŁÞ³
¹²˛²²ćI=››=˛Ł²þ×=₣¦=˛Ł²þ×¦=ž˛žŁ¦₣˛Ð=þ²×¦ý³ć²ş=²×¦=×š¾šÞž—›=˛ÞþÞ—ýÞ¦¼
ðŁ˛Ý—½—ðþŁ˛Þ¦¼= ½˛¼—Ł¾—ŁI= Čð—= Łð˛Ž³²ş= Þ˛= ››= ÞšŠþÝ—ð¦K= �þˇ²þ= —= Ł= ²˛ð¦¼
Ł¦−˛Šð˛¼= ÿ= ğþ¹ş= −þž¦²¦ŁÞšI= ˛= ¹˛ýšI= þ²×¦ý˛ÞÞČ= ˇ—ÝşĞJýšÞĞ
þˇ∞ÿð²¦ŁÞþ›= ²˛= ð×¦²¦₣Þþ›= þ¾—Þð¦I= ğþ= ¹−þ¹²š×—ł˛ÿ²ş¹Č= Þ˛= ³ð×˛›Þ¹şð¦¼
²š×šÞ˛¼=Šþ¹¦²ş=Þš₣˛¹²þK

Â˛žÞ˛₣¦ýþ= ²˛ðþŽI= ğþ= Þ˛Ğ—= Šþ¹Ý—ŠÞ¦ð¦= ₣˛¹²þ= Þš¼²³ć²ş
ðþÝšð²¦ŁÞþć=×š−×šžšÞ²˛¾—ÿć=−×˛¾ş=³=ž˛ðþ×ŠþÞÞ¦¼=Ł¦Š˛ÞÞČ¼K= –Šš²ş¹Č
Čð=−×þ=Ł¦Š˛ÞÞČ=¹−š¾—˛ÝşÞ¦¼=Ł¦−³¹ð—Ł=Ž³×Þ˛Ý—ŁI=²˛ð=—=¹−—ÝşÞ¦¼=−×˛¾ş=ž
Ł—Šþý¦ý¦= ž˛ðþ×ŠþÞÞ¦ý¦= ½˛¼—Ł¾Čý¦K= Î˛ý= Ł—Šþý—= ³= ł˛Ý³ž—= ½—Ýþ¹þ½—›
²—Ýşð¦=²×¦=²˛ð¦¼=Ł¦−˛Šð¦NQK

–ÞĞ˛= ýþŽÝ¦Ł—¹²ş= ŠþÞš¹²¦= Šþ= ý—ŽÞ˛×þŠÞþłþ= ¹−þŽ¦Ł˛₣˛= ¹Łþ›
—ÞŠ¦Ł—Š³˛ÝşÞ—= Þ˛−×˛¾ćŁ˛ÞÞČ= −þŁ∞Čž˛Þ˛= ž= ˇ—ÝşĞ= ˛ð²¦ŁÞþć= ³₣˛¹²ć= Ł
ý—ŽÞ˛×þŠÞ¦¼=ðþÞ½š×šÞ¾—Č¼K=ı¦ý=Ł¦ğ˛=Čð—¹²ş=ž˛−×þ−þÞþŁ˛Þ¦¼=²šž=²˛
Šþ−þŁ—ŠšÐI= ²¦ý= ˇ—ÝşĞ˛= ÐýþŁ—×Þ—¹²ş= ²þłþI= ğþ= þ×ł˛Þ—ž˛²þ×¦= žÞ˛ÐŠ³²ş
ýþŽÝ¦Łþ¹²—=ŠÝČ=½—Þ˛Þ¹þŁþ›=−—Š²×¦ýð¦=˛Ł²þ×—Ł=Þ˛Š—¹Ý˛Þ¦¼=ý˛²š×—˛Ý—ŁI
ğþˇ=ž˛Ý³₣¦²¦=›¼=Šþ=³₣˛¹²—K

Î˛¹˛ýð—Þš¾şI= −—Š¹¦Ýćć₣¦= Þ˛Ğ—= ˛×ł³ýšÞ²¦I= Þ˛ŁšŠšýþ= Ý¦Ğš= þŠ¦Þ
ðþÞð×š²Þ¦Ð= −×¦ðÝ˛Š= ž˛¹Ý³ŽšÞþłþ= ³¹−—¼³K= Áþłþ= ŠšýþÞ¹²×³ÿ= Ł—Šþý¦Ð
¹Łþ›ý¦= Þ˛³ðþŁ¦ý¦= Šþ×þˇð˛ý¦= Ł= ¾˛×¦Þ—= Ýþł—ð¦= Šþð²þ×= ½—Ýþ¹þ½¹şð¦¼
Þ˛³ðI= ž˛Ł—Š³Ł˛₣= ð˛½šŠ×¦= ½—Ýþ¹þ½—›= Ë×¦Łþ×—žşðþłþ= −šŠ˛łþł—₣Þþłþ
³Þ—Łš×¹¦²š²³= ˝×þ¹Ý˛Ł= ˆ×˛ýðþ= EÜííéWLLïïïKíìJÇêÉëÇÉåKÇÉLéÜÑáéÜLéêçÑL
äçïáéÜáäLÖ~ÉëíÉLëÜê~ãâçLóëéìÄKÜíãFK= Â—= ¹Łþ›¼= ¹²˛= Þ˛³ðþŁ¦¼= −×˛¾ş= Ł—Þ
ý˛ÐŽš= ²×š²¦Þ³= Ł¦Š˛Ł= ž˛= ðþ×ŠþÞþýI= ³= ²þý³= ₣¦¹Ý—I= ýþÞþł×˛½—ć
Þ—ýš¾şðþć= ýþŁþćK= Â˛ý—¹²ş= ×ćý¹˛ÞÞČ= ž= −×¦ŁþŠ³= Þšþˇ∞ÿð²¦ŁÞþłþ
¹²˛ŁÝšÞÞČ= …−—Š¹²³−Þ¦¼Ÿ= ž˛¼—ŠÞ¦¼= ×š¾šÞžšÞ²—Ł= Šþ= ¹Łþ›¼= ¹²˛²šÐ= ²˛
×þžŠ—Ý—Ł= ³= ðþÝšð²¦ŁÞ¦¼= ýþÞþł×˛½—Č¼I= Ł—Þ= Þ˛−þÝšłÝ¦Łþ= Šˇ˛ÿ= −×þ
−—ŠŁ¦ğšÞÞČ= ŁÝ˛¹Þþłþ= ˛Ł²þ×¦²š²³= ²˛= ý—ŽÞ˛×þŠÞþłþ= ˛Ł²þ×¦²š²³
³ð×˛›Þ¹şð¦¼=Ýþł—ð—ŁK

˝ð=²³²=Þš=žł˛Š˛²¦=Ł—Šþýš=˛Þ²¦₣Þš=−×¦¹Ý—Ł∞ČW=eáÅ=oÜçÇçëI=ÜáÅ=ë~äíìëK
‚þ= ×š₣—I= Ł= ¹ðÝ˛ŠÞþý³= ¹²˛ÞþŁ¦ğ—= Ł˛×²þ= ž˛ŁŽŠ¦= ðš×³Ł˛²¦¹Č
−×þ²š¹²˛Þ²¹şðþć=š²¦ðþć=Ð=−×˛¾ćŁ˛²¦=Þ˛=¹šˇšI=˛=Ł—Š=ý˛ÝšÞşð¦¼=³¹−—¼—Ł
ðþŽÞþłþ=ł×þý˛ŠČÞ¦Þ˛=Ł¦ł×˛ÿ=Ł×šĞ²—J×šĞ²=³¹š=¹³¹−—Ýş¹²ŁþK

ÌÏ˝ÔÎ„ÎÎ˝
NÏ¹²˛ÞÞ—=Š˛Þ—=−×þ=−þ×—ŁÞČÝşÞ¦Ð=¹Ł—²þŁ¦Ð=˛Ł²þ×¦²š²=Þ˛¾—þÞ˛ÝşÞ¦¼

Þ˛³ð= Š¦ŁK= ^K= _~ëìK= rëáåÖ= fpf∞ë= ØeáÖÜäó= `áíÉÇ= oÉëÉ~êÅÜÉêë∞= íç= çÄí~áå= ~
Åçìåíêó= äÉîÉä= áåÇáÅ~íçê= çÑ= Åáí~íáçå= ÉñÅÉääÉåÅÉ= LL= pÅáÉåJíçãÉíêáÅëI= OMMSI
SUI=PW=PSN¥PTRK=

OÎ˛= −×šŁšÝ¦ð¦Ð= Ž˛ÝşI= Ł—²₣¦žÞČÞ—= Þ˛³ðþžÞ˛Ł¾—= ž˛ý—¹²ş= ž∞Č¹³Ł˛ÞÞČ
×š˛ÝşÞþłþ= ý—¹¾Č= ³ð×˛›Þ¹şð¦¼= ¹³¹−—Ýş¹²ŁþžÞ˛Ł¾—Ł= ²˛= ł³ý˛Þ—²˛×—›Ł= ³
¹Ł—²þŁþý³= Þ˛³ðþŁþý³= −×þ¹²þ×—= −×¦Š—ÝČć²ş= ³Ł˛ł³= ¹³²þ= ½þ×ý˛ÝşÞþý³
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