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¾˴ÑȻÒ ÑÀØÒɟȑÙ¾ɟ ÛÊɟ Ñɰ h ȒĦÎÍ ¿ɮØÛÑÖɟ ŢĦÍɟȐÛÍ 
ÖÏÑ ÕĔÊɟØɡ ¿ɭÙŐɟÖ z×ɨÅÑɟ ȑÑÖɟxÌ ¾ɟ×x¾ɨ ÛɟÍɟÛØÌɠ× 

ŢÕɟÛ Öȕġ×ɟĊ ¾Ñ (EIA) ŢȑÍÛɭÏÑ 
(ŢÏɭÜ Ñɰ a, ÞǭØɡ ȒÅġÙɟ) 

  

 

 

 

 

ᵇᵺᵾᵲ, ɥ ᶡᶨɭ 

ᵿᵦᵷᶇᵨᵪ ᵬᶇᵸ ᵙ ᵲᵑᵗᶋ ᵿᵪᵗᵾᵱ 

ᵪᶇᵬᵾᵴ ᵺᵲᵗᵾᵲ 

ᵷᵪ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ ᵰ ᵴᵾᵱ 

ᵺᵅᵻᵨᵲᵮᵾᵲ, tᵾiᵰᵾrᶌɐ 

ᵰᵾᵭ ᵦ 

ᵪᶇᵬᵾᵴ ᵺᵲᵗᵾᵲ 

ᵺ  ɯ ᶀᵱ ᵰᵾᵿᵰᵴᵾ ᵦᵧᵾ ᵺᵾᵰᵾ ᵱ ᵸᵾᵺᵪ ᵰ ᵾᵴᵱ 

ᵺᵅᵻᵨᵲᵮᵾᵲ, tᵾiᵰᵾrᶌɐ 

ᵦᵾᵷᵗ 

ᵗ ᵪ ᵬ χ ᵙᵲᵬᵾᵿᵴᵗᵾ 

ᵺ ᵲᶀ ᵿᵞ ᵴᵾ, ᵨᶇᵸ ᵪᵅ. ɥ 
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¾ɟ×x¾ɟØɡ ÞɟØɰÜ 

ᶢ. ᵦᵾᵷᵗ  

ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾᵗᶋ ᵦᵾᵷᵗᵗᶋ ᵬᶂᵲᵾ ᵪᵾᵰ ᵲ ᵢᶇᵙᵾᵪᵾ ᵿᵪ ᵮᵰᶋᵿᵞᵰ ᵲᵻᶇᵗᶋ β :  

ᵦᵾᵷᵗᵗᶋ ᵪᵾᵰ : ᵗ ᵪ ᵬ  χ ᵙᵲᵬᵾᵿᵴᵗᵾ 

ᵢᶇᵙᵾᵪᵾ: ᵗ ᵪ ᵬ  χ ᵙᵲᵬᵾᵿᵴᵗᵾ ᵺ ᵲᶀ, ᵨᶇᵸ ᵪ.ɑ  ɥ

ᵡᶇᵿᵴᵭᶋᵪ: ᶡᶤ-ɡɪ ᶧᶡᶢᶢᶥ 

ᵉᵰᶇᵴ: kanchanrupmunicipality@gmail.com 

ᵷᶇᵮᵺᵾᵉᵡ: https://www.kanchanrupmun.gov.np/ne/node/1 

ᶣ. ᵬᶃ ᵯᶂᵿᵰ  

ᵦᵾᵿᵷᵦ ᵰᵨ χᵯ ᵣᵾᵲᶀ ᵘᶇᵴ ᵾᵰ ᵗ ᵪ ᵬ χᵙᵲᵬᵾᵿᵴᵗᵾ ᵷᵣᵾ ᵪ.ɑ ᶅ, uᶈᵲᵷᵪ ᶇ ᵗᶋ ᵿᵷ ᵥᶁ ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵷᵪᵰᵾ 

ᵇᵷᵿ ᵧᵦ β  ɜ ᵰᵨ χᵯ ᵣᵾᵲᶀ ᵘᶇᵴ ᵾᵰᵗᶋ ᵙᶁ ᵱᶋᵞᵪᵾ b ᵪᶁᵺᵾᵲ ᵗᶁᵴ ᶇ ᵭᵴ ᶥ .ɡᶥᶪᶥᶦ ᵻᶇ. ᵲᵻᶇᵗᶋ β , γ ᵰᵾ 

ᵺᵅᵲᵜᵪᵾ ᵿᵪᵰᵾ ᵥᵗᵾ ᵴᵾᵿᵙ .ʝᶧᶥᶧᶪ ᵻᶇ. γ ᵙᵾ d ᵷ ᵱᵗ ᵬᵨ ᵝ ɜ ᵱᵺ d ᵱᶋᵞᵪᵾᵗᶋ ɛ ᵲ β ᵭ  ᵬᶂᵷ-ᵬᵿ ᵰ 

ᵲᵾᵞᵰᵾᵙ, ρᵿ ᵥ ᵦᵭ ᵮ ᵦᶀᵻ , ᵬᵿ ᵰ β ᵭ ᵺᶁ ᵨᵲᶀ u ᶋᵴᵾ ᵲ ᵬᶂᵷ β ᵭ  ᵘᶇᵿᵦᵱᶋ ᵱ ᵞᵿᵰᵪ ᵲᵻᶇᵗᶋ ᵝ ᶟ ᵱᵺ 

ᵘᶇᵴ ᵾᵰᵗᶋ tᶁᵴ ᵿᵺ χᵰβ ᵾ ŋ ᵗᶈ ᵬᵡᵰtᵾ ɪ ,ᶡᶡ  ɟγ ᵪᵾ ᵺ ᵰ dᵙᵰᵪ ᵦᵧᵾ ᵿᵪᵙᵰ ᵙᵪ ᵺ ᵗχᶇ ᵲᵻᶇᵗᶋ ᵝ ɜ ᵱᵻᵾᵄ 

ᵇ ᵦᵲᵾᵿ ᵱ, ᵲᵾᵿ ᵱ β ᵧᵾ ᶇ ᶀᵱ ᵦᵲᵗᵾ ᵿᵦᵱᶋᵿᵙᵦᵾᵻ  ᴝ ᵲᵪᶇ b ᵪᶁᵰᵾᵪ ᴝ ᵲᵑᵗᶋ ᵝ  ɜ ᵦᵾᵿᵷᵦ d ᵱᶋᵞᵪᵾᵴᶇ 

ᵘᶇᵴtᶁ ρᵺ ᵮᵿ ᵩ ρ ᵾᵱᵲᵾ ᵮᵤᵾᵋᵪᶁᵗᵾ ᵺᵾᵧᶈ ᵱᵺ ᶇᵰᵾ ᵺᶁᵩᵾᵲ ᵙᵪ  ᵰ ᵦ ᵙᵪ ᵝ ɜ ᵱᵺ u ᶇᵴ ᵾᵰᵗᶋ ᵙᶁᵱᶋᵞᵪᵾ 

ᵇ ᵦᵙ ᵦ ᵭᶂᵡᵮᵴ ᵡᶇᵿᵣᵱᵰ ,ᵗᶇᵡ ᵡᶇᵿᵣᵱᵰ ,ᵗᵮ  rᵻᵴ ,t ᵮᵣᶀ ᵰᶈᵨᵾᵪ, ᵯᵿᵴᵮᵴ ᵰᶈᵨᵾᵪ ,ᵮᵾ ᵗᶇᵡᵮᵴ ᵰᶈᵨᵾᵪ ,

ᵱᵾᵣᵿᵰ ᵡᵪ ᵗᶋ χᵲ ᵿ ᵷ ᵰᵅᵙ ᵬᶁᵴ ᵮᵪᵾᵋᵪᶇ ᵦᵾᵷ ᴝ ᵲᵑᵗᶋ ᵝ ᶟ 

ᶣ.ᶢ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ ᵗᵪᵗᶋ p ᵿᵜ ᵱᵦᵾ 

ᵷᵾᵦᵾᵷᵲᵥ ᵺᵅᵲ ᵥ ᵿᵪᵱᵰᵾᵷᵴᶀ, ᶣᶡᶨᶨ ᵇᵪᶁᵺᶂᵜᶀ -ɨ  (ᵿᵪᵱᵰ ᶤ ᵺᵄᵙ ᵺ ᵮᵿ ᵩᵦ)-( v-ɥ ) d ᵷᵾᵺ, ᵯᵷᵪ ᵦᵧᵾ 

ᵮ ᵦᶀ ᵿᵷᵗᵾᵺ ᵲ ᵺᵻᵲᶀ ᵿᵷᵗᵾᵺ ᶇ b ᵦᵙ ᵦ ,ɥᶡᶡᶡ γχᵾ ᵯ ᵨᵾ ᵮᵤᶀ ᵿ  ᵑᵗᶈᵬᵡᵗ ᵈᵙᵰᵪ ᵦᵧᵾ ᵿᵪᵙᵰᵪ 

ᵪᶇ ᵿᵺᵪᶇᵰᵾᵻᵴ, ᵿᵧᵑᵡᵲ, ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵯᵷᵪ, ᵲ  нᴝᵾᵴᵾ, ᵗ ᵺᵡ ᵻᵴ, ᵬᶋ ᵺ  ᵗ ᵴᶇᵺ ᵿᵪᵰᵾ ᵥ ᵙᵪ  ᵗᵾᵪᶁᵪᶀ 

ᵷ ᵧᵾ ᵯᵑᵗᶋ ᵄᵨᵾ ᵱᵺ d ᵱᶋᵞᵪᵾᵗᶋ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ  t χ ᵿᵦᵷᶇᵨᵪ ᵺ ᵮᵿ ᵩᵦ ᵰ ᵾᵴᵱᵮᵾᵡ 

ᵷᶀᵗᶃᵦ ᵙᵲᵾᵋᵪᶁ ᵬᵨ ᵝ ɜ   

ᵦᵾᵿᵷᵦ ᵰᵨᵪ ᵯ ᵣᵾᵲᶀ ᵘᶇᵴ ᵾᵰᵰᵾ ᵑᵗᶈ ᵬᵡᵗ ,ɪᶡᶡᶡ γχᵾ ᵺ ᵰ ᵈᵙᵰᵪ ᵦᵧᵾ ᵿᵪᵙᵰ ᵙᵪ  ᵺ ᵗ ᵝ, ᵱᵺᶈᵴᶇ 

ᵱᵺ ᵰᵨᵪ ᵯ ᵣᵾᵲᶀ ᵘᶇᵴ ᵾᵰᵗᶋ ᵴᵾᵿᵙ  ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ  tᵪ  ᵇ ᵱᵱᵪ ᵿᵦᵷᶇᵨᵪ ᵪᶇᵬᵾᵴ ᵺᵲᵗᵾᵲ, 

ᵷᵪ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ ᵰ ᵾᵴᵱᵮᵾᵡ  ᵷᶀᵗᶃᵦ ᵙᵲᵾᵋᵪᶁ ᵬᵨ ᵝ ᶟ 

ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾ ᵲᵾᵿ ᵱ ᵾᵿᵧᵿᵰᵗᵦᵾᵗᶋ ᵈᵱᶋᵞᵪᵾ ᵯᵑᵗᶋ ᵄᵨᵾ ᵲᵾᵿ ᵱ ᵾᵧᵿᵰᵗᵦᵾ ᵾ  ᵱᶋᵞᵪᵾᵗᶋ ᵴᵾᵿᵙ 

ᵲᵾᵿ ᵱ ᵷᵪ ᶇ  ᵱᶋᵙ ᵙᵪ  ᵺ ᵮ ᵩᶀ ᵰᵾᵬᵨ ᵣ ᵺᵿᵻᵦᵗᶋ ᵗᵾᵱ ᵿᵷᵿᵩ, ᶣᶡᶨᶧ ᵰᵾ ᵋ ᵴᶇᵘ ᵯᵑ ᵮ ᵰᶋᵿᵞᵰ 

mailto:ईमेलःkanchanrupmunicipality@gmail.com
https://www.kanchanrupmun.gov.np/ne/node/1
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ᵱᶋᵞᵪᵾᵺᵄᵙ ᵺ ᵮᵿ ᵩᵦ ᵰ ᵾᵴᵱᵴᶇ ᵱ ᵦᵾ ᵱᶋᵞᵪᵾ ᵗᵾᵱᵾ ᵷᵱᵪ ᵙᵨᵾ  ᵷᵾᵦᵾᵷᵲᵥᵰᵾ ᵬᵪ  ᵯᵾᵷᵗᵾ ᵺ ᵮ ᵩᵰᵾ 

ᵷᵾβᵾᵷᵲᵥ ᵺ ᵮ ᵩᶀ ᵜᵿᵴᵦ ᵗᵾᵪᶁᵪ ᵮᵰᶋᵿᵞᵰ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ ᵗᵪ ᵿᵦᵷᶇᵨᵪ ᵦᵱᵾᵲ ᵙᵪᶁ  ᵬᵨ ᵝ ᶟ 

ᶤ. bᵱᵱᵪᵗᶋ ᵿᵷᵿᵩ  

ᵬᵿᵻᵜᵾᵪ ᴝ ᵲᵑᵗᵾ ᵇᵪᶁᵗᶂᵴ ᵲ ᵿᵦᵗᶂᵴ ᵯᵾᵷᵻ ᵗᶋ ᵧᵾᵪᶀᵱ ᵷᵾᵦᵾᵷᵲᵥᵰᵾ ᵯᵿᵷ ᵱᵰᵾ ᵪᵺ ᶇ ᵬ ᵲᵷᵦ ᵪᵻ ᵗᶋ 

ᵰᶁ ᵱᵾᵅᵗᵪ ᵲᵾᵿ ᵱ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶁ ᵱᵾᵅᵗᵪ ᵿᵪᵨ ᵿᵸᵗᵾ, ɥ ᶡᶦ ɟᵰᵾ ᵋ ᵴᶇᵘ ᵿᵷᵿᵩᵮᵾᵡ ᵙ ᵲᵑᵗᶋ  β

ᶟ ᵦᵾᵷᵮᵾᵡ ᵷᵾᵦᵾᵷᵲᵥᵰᵾ ᵬᵪ  ᵺ ᶇ ᵯᵾᵷᵗᶋ ᵬ ᵲᵰᵾᵥ, ᵿᵺᵰᵾ, ᵲ ᵺᵰᵱᵾᵷᵿᵩ ᵲᵾᵿ ᵱ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ 

ᵰᶂ ᵱᵾ ᵗᵪ ᵿᵪᵨ ᵿᵸᵗᵾ, ɥ ᶡᶦ ɟᵰᵾ ᵋ ᵴᶇᵘ ᵯ  ŋᵮ ᵰᶋᵿᵞᵰ ᵷ ᵙ ᵗᵲᵥ ᵙ ᵲᵑᵗᶋ ᵝ ɜ β ᵾᵿᵴᵗᵾ ɭ  ᵲ ᶅ  ᵰᵾ 

ᵯᵾᵷᵗᶋ ᵦᵻ ᵲ ᵖᵿᵜ ᵱᵦᵾ ᵈᵗᵴᵪ ᵙᵪ ᵈᵩᵾᵲ ᵋ ᵴᶇᵘ ᵝ  ɜ

ᶥ. ᵿᵷ ᵰᵾᵪ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵇᵷ ᵧᵾ 

ᶥ.ᶢ ᵯᶌᵿᵦᵗ ᵷᵾᵦᵾᵷᵲᵥ 

ᵈᵱᶋᵞᵪᵾ ᵧᵴ ᵪᶇᵬᵾᵴᵗᶋ ᵦᵲᵾᵊ ᶇ ᵗᶋ ᵺ ᵲᶀ ᵿᵞ ᵴᵾᵰᵾ ᵇᵷᵿ ᵧᵦ ᵝ ɜ ᵪᶇᵬᵾᵴᵗᶋ β ᵲᵾᵊ ᶇᵰᵾ Gangetic 

Plain ᵿᵯ ᵬᵨ ᵝ γ ᶁᵪ ᵨᵿ ᵥᵰᵾ ᵯᵾᵲᵦᶀᵱ ᵿᵸ ᵣᵨᶇᵿᵘ ᵋ ᵲᵗᶋ ᵿᵺᵷᵾᵿᵴᵗ ᶇ ᵺ ᵰ ᵭᶈᵿᵴᵑᵗᶋ ᵝ ɜ ᵈᵱᶋᵞᵪᵾ 

ᵧᵴ ᵺᵰᶁ ᶀ ᵺᵦᵻᵨᶇᵿᵘ ᶢᶢɟ  ᵿᵰ.  t ᶋ ɛ ᵜᵾᵊᵰᵾ ᵲᵻᶇᵗᶋ ᵝ ɜ ᵯᶌᵙᶋᵿᵴᵗ ᵬᵰᵾ, ᵱᵺ ᶇ ᵰᵾ Quaternary 

sediments ᵬᵾe ᵝ ᵞᵺᵰᵾ ᵰᵿᵺχᶋ ρᶇᵿᵘ ᵘ ᶋ ᵮᵾᵴᶁᵷᵾ ᵲ ᵿᵺ ᵡ (silt with clay) ᵗᶋ ᵿᵰ  vᵲᵻᶇᵗᶋ β γ ᶁ χ

ᵺᵦᵻᶀ ᵬᵴᶇ ᵮᵾᵴᶁᵷᵾᵰᵾ γ ᵰᵾ ᵯᵑᵗᶋ  ᵬᵾe  βɜ   ᵇ ᵱᵿᵩᵗ ᵬᵰᵾ alluvial ᵘᵾᵴᵗᶋ ᵋᵷ ᵲᵾ ᵰᵾᵡᶋ ᵿᵰᵿᵺᵑᵗᶋ 

ᵝ, ᵞᶁᵪ ᵋ ᵲᶀ ᵬᵻᵾᵣᶀ ᵲ ᵿᵻᵰᵾᵴᶀ ᵯᵾᵙᵮᵾᵡ ᵿᵷᵿᵯ ᵪᵨᶀ ᵲ ᵩᵾᵲᵾᵻ ᵾᵲᵾ ᵷᵾᵻᵮᵾᵡ ᵈᵑᵗᶋ ᵪᵾᵴᶇ ᵋ  

ᵿᵞ ᵴᵾᵗᶋ ᵞᵰᶀᵪ ᵋᵷ ᵲ β  ɜ ɜ ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾᵰᵾ ᶇ ᵗᶋ ᵷᵾ ᵹ ᵗ ᵇᵿᵩᵗᵦᵰ ᵖᵺ ββ ᵾᵬ ᵰ ᶣᶨ.ᶨ ᵿᵣ ᶀ 

ᵺᶇᵿ ᵡ ᶇᵣ ᵲᵻᶇᵗᶋ ᵲ ᵷᵾ ᵹ ᵗ ᵷᵹᵾ ɡ ᶦᶨᶡ ᵿᵰ.ᵿᵰ. ᵲᵻᶇᵗᶋ ᵝ  ɜd ᵱᶋᵞᵪᵾ ᶇ, ᵬᶂᵷ-ᵬᵿᵰ ᵲᵾᵞᵰᵾᵙ ᵗᶋ ᵰᶂᵴ ᵺᵻᵲᶀ 

ᶇ ᵮᵾᵡ t ᵲᵮ ɡ.ᶤ tᵴᶋᵿᵰᵡᵲ ᵿᵯ ᵲᵻᶇᵗᵾᵴᶇ ᴝ ᵨᵾ  ᵱᵻᵾᵄᵗᶋ ᵷᵾᵱᶁ β ᵧᵾ ᵷᵿ χᴝ ᶁᵥ ᵦᵲ ᵺ ᵦᶋᵹᵞᵪᵗ ᵲᵻᶇᵗᶋ β  ɜ

ᵱᵺ d ᵱᶋᵞᵪᵾ ᶇ ᵰᵾ ᵷᵾᵱᶁ ᵲ ᵷᵿᵪ ᵨᶂᵹᵥ ᵪᶇ ᵰᶁ ᵱ ᵗᵾᵲᵥ ᵯᵪᶇᵗᶋ ᵈᵱᶋᵞᵪᵾ ᶇ χ ᵿᵞᵗ ᵲᵻᶇᵗᶋ ᵗ ᶀ ᵮᵾᵡᶋ 

ᵲ ᵱᵻᵾᵄ ᴥ ᵪᶇ ᵙᵾᵣᶀᵻ ᵻᶋ  ɜᵱᵺ d ᵱᶋᵞᵪᵾ ᶇ  ᵪᵿᵞᵗ ᵬᵿ ᵰβᵭ ᵺᶁ ᵨᵲᶀ u ᵻᵲᶇ u ᶋᵴᵾ ᵲᵻᶇᵗᶋ β ɜ 

ᶥ.ᶣ ᵞᶈᵿᵷᵗ ᵷᵾᵦᵾᵷᵲᵥ 

ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾᵗᶋ b ᵿᵩᵗᵾᵅᵸ ᵞ ᵙᵾ t ᵬχ χᴝ ᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵷᵣᵾ ᵪᵅ ᶪ ᵰᵾ b ᵷᵿ ᵧᵦ χ ᶇᵬᵾᵴ ᵺᵲᵗᵾᵲᵗᶋ 

ᵷᵾᵿᵰ ᵷᵰᵾ ᵲᵻᶇᵗᶋ ᵿᵷ ᵥᶁ ᵺᵾᵰᶁᵨᵾᵿᵱ tᵷᵪtᶋ ᶇᵰᵾ ᵬᵨ ᵝ  ɜᵱᵺ ᵈᵱᶋᵞᵪᵾᵗᶋ ᴝ ᶁ ᵱᶋᵞᵪᵾ b ᵪᶁᵺᵾᵲ ᵰᵨ χ

ᵯ ᵣᵾᵲᶀ ᵘᶇᵴᵾᵰ ᵿᵪᵰᵾ ᵥᵗᶋ ᵴᵾᵿᵙ ɩᶢ.ɩᶅ  ᵻᶇ. ᵿᵷ ᵥᶁ ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵷᵪᵗᶋ γ ᵙᵾ ᵦᵾᵷ ᵙ ᵲᵑᵗᶋ  β ɜ ᵧᵴᵙᵦ 

ᵇ ᵱᵱᵪᵗᶋ ᵰᵰᵾ ᵨᶇᵘᵾᵬᵲᶇᵗᵾ ᵷᵪ ᵬᵿᵦᵻ ᵰ ᵱᶇ ᵩᶇᵲᶈ ᵞ ᵦᶋ ᵘᶈᵲ, ᵿᵺᵺᶌ ᵲ dᵄᵬ ᵲᵻᶇᵗᵾ ᵝᵪᶍ ɜ ᵱ ᵦᶈ ᵙ ᵲ ᵈᵱᶋᵞᵪᵾ 

ᶇ ᵰᵾ ᵬᵾᵋᵪᶇ ᵰᶂ ᵱ ᵷ ᵱᵞ ᵦᶁᵻ ᵯᵪᶇᵗᵾ ᵮᵄρᶇᵴ, ᵨᶁ ᵺᶀ, ᵷ χᵿᵮᵲᵾᵴᶋ, ᵱᵾᵴ, ᵻᵾ ᶀ, ᵈ ᵨ ᵲᵻᶇᵗᵾ ᵝᵪᶍ ᵯᵪᶇ ᵬᵾᵋᵪᶇ 

ᵜᵲᵾᵜᶁ ᵙᶀᵻ ᵯᵪᶇᵗᵾ t ᵾ,ᴝ ᵿᵜᵮᶇ, uᶁᵗᶁᵲ, ᵺᶁᵙᵾ, ᵯᵄᵙᶇᵲᵾ, d  ρᵲᵻᶇᵗᶋ ᵬᵾᵉᵱᶋ ɜ  

ᶥ.ᶤ ᵺᵾᵰᵾᵿᵞᵗ- d ᵧ ᵗ β ᵧᵾ ᵺᵾᵄ ᵗᶃᵿᵦᵗ ᵷᵾᵦᵾᵷᵲᵥ 

ᵚᵲᵬ ᵲᵷᵾᵲ ᵺᵷ ᵥ ᶣᶡᶨᶢ ᵇᵪᶁᵺᵾᵲ ᵗ ᵪ ᵬ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵲᵻᶇᵗᶋ ᵚᵲᵩᶁᵲᶀ ᵺᵅ ᵱᵾ ᶢ ,ɟᶢᶪ,ɥ ᵞᵪᵺᵅ ᵱᵾ 

ᶦ ,ɨᶣᶩᶩ ᵲ ᵴᵅᵙ ᵇᵪᶁᵬᵾᵦ ᶪᶥ .ᶪᶥ ᵲᵻᶇᵗᶋ ᵝ (CBS, ᶣᶡᶢᶢ ( ɜ d ᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᵧᵾᵿᵪᵱ ᵦᵻtᶋ ᵩᶇᵲᶈ 
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ᵺᵅ ᵱᵾᵰᵾ ᵧᵾ γ ᵾᵿᵦᵗᵾ ᵰᵾᵿᵪᵺᵻ (ᶢᶣ.ᶢᶢ%) ᵝᵪᶍ ᵯᵪᶇ ᵗᵰ ᵺᵅ ᵱᵾᵰᵾ ᵮᵾᵨᶀ ᵞᵾᵿᵦᵗᵾ ᵰᵿᵪᵺᵻ (ᶡ.ᶡᶤ%) 

ᵲᵻᶇᵗᵾ ᵝ  χᵯᵪᶇ ᶣᶣ.ᶤᶡ% ᵞᵪᵺvᶍᵱᵾ ᶪ ᵷᵹ  ᵰᶁᵿᵪᵗᵾ ᵝᵪᶍ ᵯᵪᶇ ᶧᶡ ᵷᵹ  ᵋᵰᶇᵲ ᵗᵾᵡᶇᵗᵾ ᵞᵪᵺᵛᶍᵱᵾ ᶩ.ᶡᶩ% 

ᵲᵻᶇᵗᵾ ᵝᵪᶍ ɜ ᵰᵾ  /ɡᶦ ᵞᵪᵺᵅ ᵱᵾᵴᶇ ᵿᵪ  ᵰᵾ ᵱᵿᵰᵗ ᵲ /ɡɨ γᵪᵺᵅ ᵱᵾᵴᶇ ᵰᵾ ᵱᵿᵰᵗ ᵦᵻᵗᶋ ᵿᵸ ᵾ ᵻᵾᵿᵺᵴ ᵙᵲᶇᵗᵾ 

ᵄᵨᵾ ᵯᵾᵿᵷᵦ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵋ  ᵿᵸ ᵾ ᵻᵾᵿᵺᵴ ᵙᵪ  ᵿ ᵿᵪᵗᶈ ᵗᵰ ᵯᵑᵗᶋ ᵄᵨᵾ ᵋ  ᵧᵾᵪᶀᵱ ᵦᵻᵗᵾ ᵿ ᵻ 

ᵿᵸ ᵾᵗᶋ ᵿᵻᵺᵾᵮᵴᶇ ᵿᵪᵗᶈ ᵬᵝᵾᵿᵣ ᵝᵪᶍ ɜ ᵱ ᵦᶈ ᵯᵾᵿᵷᵦ ᵧᵾᵪᶀᵱ ᵦᵻᵗᶋ ᵰᶁ ᵱ ᵘᵾᵪᶇᵬᵾᵪᶀtᶋ ᶋᵦ ᶁᵮᵷᶇᵴ ᵲᵻᶇᵗᶋ 

ᵝ ɜ ᵿᵷ.ᵺᵅ. ᶣᶡᶧᶩ ᵗᶋ ᵞᵪᵙᵥᵪᵾ ᵇᵪᶁᵺᵾᵲ ᵈᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵗ ᵲᵮ /ɥᶤ ɯᵲᵩᶁᵲᶀ 

ᵸᶌᵜᵾᵴᵱᵗᶋ ᵺᶁᵿᵷᵩᵾᵮᵾᵡ ᵮᵿᵦ ᵝᵪᶍ ᵲ χᴝ ᵲᵬᵾᵿᵴᵗᵾᵰᵾ tᵲᵮ ᶨ %ɟ ᵚᵲᵩᶁᵲᶀᵴᶇ ᵘᵾᵪᵾ ᵬᵗᵾᵋᵪ ᵨᵾᵋᵲᵾ ᵱᶋᵙ 

ᵙᵝχ ᶍ ɜ  γᵺᵗᶋ ᵇᵧ  ᵱᶀ ᵧᵾᵪᶀᵱ ᵻβᵰᵾ ᵷᵾ ᵱ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵋᵞᵾᵗᶋ ᵇᵷ ᵧᵾ ᵪᵾᵞᶁᵗ ᵲᵻᶇᵗᶋ ᵯ ᶇ ᵮᶁᵿᵟ ᵝ ɜ 

ᵈᵱᶋᵞᵪᵾ ᶇ χ ᵿᵞ tᵿᵷᵥᶁ ᵰᵿ ᵨᵲ, φᵰ ᶋᵲ ᵰᵿ ᵨᵲ, ρᶇᵷᶀ ᵧᵾᵪ, ᵿᵸᵷ ᵰᵿ ᵨᵲ γ ᵦᵾ ᵩᵾ ᵰ ᵗ ᶇ  ᵝᵪᶍ ᵯᵪᶇ 

ᵩᵾᵲᵾᵬᵾᵪᶀ ᵬᵱ ᵡᵗᵱ ᶇ, ᵲᵾᵞᵿᵞ ᵧᵾᵪ ᵲ tᶋᵸᶀᵡ ᵬᶁ ᵷ ᵱᵞ ᵦᶁ ᵈᵲ γ ᵦᵾ ᵬᵱ ᵡᵗᵱ ᵧᵴᵻ ᵲᵻᶇᵗᵾ β ᵪᶍ ɜ  

ᶦ. ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷᵻ 

ᶦ.ᶢ ᵺᵗᵾᵲᵾ ᵰᵗ ᵯᵾᵷᵻ 

ᵈᵱᶋᵞᵪᵾᵗᶋ ᵿᵷᵿᵯ  ᵜᵲᵥᵗᵾ ᵱᵾᵗᵴᵾᵬᵻ ᵴᶇ ᵧᵾᵪᶀᵱ ᵷᵾᵦᵾᵷᵲᵥᵰᵾ ᵩᵲᶈ ᵺᵗᵾᵲᵾ ᵰᵗ ᵯᵾᵷᵻ  ᵺᶃᵞᵪᵾ ᵙᵪ  

ᵺ ᵨᵝ  ɜ 

¶ ᵧᵾᵪᶀᵱᵴᵾᵊ ᵨ ᵦᵾ ᵇᵪᶁᵺᵾᵲ ᵲᶋᵞᵙᵾᵲᵗᶋ ᵇᵷᵺᵲ,  

¶ ᵦᵡᵮ ᵩ ᵿᵪᵰᵾ ᵥ ᵦᵧᵾ ᵪᵨᶀ ᵿᵪᵱ ᵥ,  

¶ ᵱᶁᵷᵾᵻ ᵴᵾᵊ ᵘᶇᵴᵗᶁᵨᵰᵾ ᶋ ᵺᵾᵻᵪ,  

¶ ᵈᵩᵾᵲᵯᶂᵦ ᵬᶁᵷᵾ ᵩᵾᵲᵻ  ᵿᵪᵰᵾ ᵥ,  

¶ ᵿᵷᵗᵾᵺ ᵺᵄᵙᵺᵄᵙᶈ ᵻ ᵲᵱᵾᵴᶀ ᵷᵩ ᵪ, 

¶ ᵬᵱ ᵡᵗ ᵱ ᶇ ᵗᶋ ᵿᵷᵗᵾᵺ,  

¶ ᵧᵾᵪᶀᵱ ᵺᵲᵗᵾᵲᵗᶋ ᵲᵾᵞ ᵷᵰᵾ ᵷᶃᵿ , 

¶ ᵧᵾᵪᶀᵱ b ᵧ ᵦ ᵰᵾ ᵺᶁᵩᵾᵲ, 

¶ ᵈᵱᶋᵞᵪᵾ ᶇ  ᵷᵲᵬᵲᵗᶋ γ ᵿᵰᵪᵗᶋ ᵰᶂ ᵱ ᵷᶃᵿ  

ᶦ.ᶣ ᵪᵗᵾᵲᵾ ᵰᵗ ᵯᵾᵷᵻ 

ᵈᵱᶋᵞᵪᵾᵗᶋ ᵿᵷᵿᵯ  ᵜᵲᵥᵗᵾ ᵱᵾᵗᵴᵾᵬᵻ ᵴᶇ ᵧᵾᵪᶀᵱ ᵷᵾᵦᵾᵷᵲᵥᵰᵾ ᵩᵲᶈ ᵪᵗᵾᵲᵾ ᵰᵗ ᵯᵾᵷᵻ  ᵺᶃᵞᵪᵾ ᵙᵪ  

ᵺ ᵨᵝ  ɜ

ᶦ.ᶣ.ᶢ ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ  
ᵯᶌᵿᵦᵗ ᵷᵾᵦᵾᵷᵲᵥ 

¶ ᵯᶂ-ɛ ᵬᵱᶋᵙᵰᵾ ᵬ ᵲᵷᵦ ᵪ, 

¶ ᵯᶂ-ᵿ ᵧᵲᵦᵾᵰᵾ ᵈᵋᵪᶇ ᵬ ᵲᵷᵦ ᵪ,  

¶ ᵞᵴ ᵨᶁᵹᵥ β ᵧᵾ ᵯᵲᵥ, ᵷᵾᵱᶁ ᵨᶁᵹᵥ,  

¶ ᵰᵾᵡᶋ ᵨᶁᵹᵥ, ᵷᵪᶀ ρ ᶁᵹ ,v  
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¶ ᵢᶋᵺ ᵭᶋᵻᶋᵲᵰᶈᵴᵾ β ᵧᵾ ᵬᶋᵉᵴ ᵷ ᵧᵾᵬᵪ,  

ᵞᶈᵿᵷᵗ ᵷᵾᵦᵾᵷᵲᵥ 

¶ ᵷᵪ ᵿᵷᵘ ᵣᵪ, ᵷᵪ ᵲ ᵷᵪ ᵬᵿᵦᵗᶋ ᵪᶋ ᵺᵾᵪ,  

¶ ᵙᶈt ᵾγ ᵱ ᵬᵨᵾᵧ ᵰᵾ ᵬᵪ  ᵯᵾᵷ,  

¶ ᵪᵿᵞᵗᵗᶋ ᵷ ᵦᶀᵻ ᵰᵾ ᵬᵪ  ᵯᵾᵷ,  

ᵺᵾᵰᵾᵿᵞᵗ-d ᵧ ᵗ ᵦᵧᵾ ᵺᵾᵅ ᵗᶃᵿᵦᵗ ᵷᵾᵦᵾᵷᵲᵥ 

¶ ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵷᵾ ᵱ ᵲ ᵺᶁᵲ ᵾ ᵞᶋᵿᵘᵰ,  

¶ ᵮᵾᵴ ᵰ β ᵧᵾ ᵴᶈᵿ ᵙᵗ ᵯᶇᵨᵯᵾᵷ, ᵾ 

¶ ᵷᵺᵾᵿᵱᵗ ᵷᵾ ᵱ ᵲ ᵺᶁᵲ ᵾ ᵞᶋᵿᵘᵰ,  

¶ ᵩᶇᵲᶈ ᵰᵾ ᵾᵰᵾ ᵬᵾᵪᶀᵗᶋ ᵰᵾᵙ,  

¶ ᵈᵱᶋᵞᵪᵾ ᶇ  ᵪᵿᵞᵗᵗᵾ ᵩᵾ ᵰ ᵗ ᵧᵴᵻ ᵰᵾ ᵬᵪ  ᵯᵾᵷ,  

¶ ᵲᵿᵦ- ᵲᵷᵾᵞ ᵲ ᵺᵅ ᵗᶃᵿᵦᵰᵾ ᵬᵪ  ᵇᵺᵲ, 

¶ ᵗᵾᵰᵨᵾᵲ ᵲ ᵧᵾᵪᶀᵱ ᵿᵮᵜ  ρ ᵪ ᵺ ᶇ  

ᶦ.ᶣ.ᶣ ᵺ ᵾᵴᵪ ᵜᵲᵥ  
ᵯᶌᵿᵦᵗ ᵷᵾᵦᵾᵷᵲᵥ 

¶ ᵞᵴ ᵨᶁᵹᵥ, ᵷᵾᵱᶁ ᵨᶁᵹᵥ,  

¶ ᵰᵾᵡᶋ ᵨᶁᵹᵥ, ᵷᵪᶀ ρ ᶁᵹ ,v 

¶ ᵢᶋᵺ ᵭᶋᵻᶋᵲᵰᶈᵴᵾ ᵷ ᵧᵾᵬᵪ, 

¶ ᵤᵴ ᵦᵧᵾ ᵭᶋᵻᶋᵲ ᵬᵾᵪᶀ ᵷ ᵧᵾᵬᵪ,  

¶ ᵯᶌᵿᵦᵗ ᵺᵅᵲᵜᵪᵾᵰᵾ ᵧᵿᵬᵪᶇ ᵜᵾᵬ ᵷ ᵧᵾᵬᵪ,  

¶ ᵞᵿᵰᵪ ᵰᶁᵿᵪᵗᶋ ᵬᵾᵪᶀ ᵿᵪᵗᵾᵺᶀ ᵲ ᵲᵜᵾᵞ  ᵷ ᵧᵾᵬᵪ, 

ᵞᶈᵿᵷᵗ ᵷᵾᵦᵾᵷᵲᵥ 

¶ ᵙᶈtᵾᵪᶁᵪᶀ ᵷ ᵱᵞ ᵦᶁᵗᶋ ᵿᵺᵗᵾᵲ, 

¶ ᵺᶁ ᵘᵾ ᵰᶌᵺᵰᵰᵾ ᵣᵤᶇᵴᶋ ᵴᵾ ᶇ ᵺ ᵯᵾᵷᵪᵾ, 

¶ ᵷᵪ ᵬᶈᵨᵾᵷᵲᵰᵾ ᵜᶋᵲᶀᵮᵾᵡ ᵪᶇ ᵯᵾᵷ,  

ᵺᵾᵰᵾᵿᵞᵗ-d ᵧ ᵗ ᵦᵧᵾ ᵺᵾᵅ ᵗᶃᵿᵦᵗ ᵷᵾᵦᵾᵷᵲᵥ  

¶ ᵈᵱᶋᵞᵪᵾ ᶇ  ᵷᵲᵬᵲᵗᶋ ᵷᵾ ᵱ ᵲ ᵺᵲᵺᵭᵾᵊᵰᵾ ᵬᵪ  ᵇᵺᵲ,  

¶ ᵺᶁᵲ ᵾ ᵺ ᵮ ᵩᶀ ᵺᵷᵾᵴᵻ , 

¶ ᵷᵪ ᶇ ᵗᶋ ᵱᶋᵙᵮᵾᵡ ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵷᵪ ᵋᵬᵯᶋ ᵾ ᵺᵰᶁᵻᵴᵾᵊ ᵬᵪ  ᵇᵺᵲ,  

¶ ᵾ ᵭᵗ ᵷ ᵧᵾᵬᵪᵰᵾ ᵬᵪ  ᵇᵺᵲ,  
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¶ ᵴᶈᵿ ᵙᵗ ᵯᶇᵨᵯᵾᵷ,  

¶ ᵩᶇᵲᶈ ᵰᵾ ᵾᵰᵾ ᵬᵾᵪᶀᵗᶋ ᵰᵾᵙ,  

¶ ᵮᵾᵴ ᵰ,  

¶ ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵷᵾ ᵱ ᵲ ᵺᶁᵲ ᵾ ᵞᶋᵿᵘᵰ, 

¶ ᵷᵺᵾᵿᵱᵗ ᵷᵾ ᵱ ᵲ ᵺᶁᵲ ᵾ ᵞᶋᵿᵘᵰ,  

¶ ᵌᵞᵾ  ᵈᵬᶂ ᵦ  ᵷ ᵧᵾᵬᵪᵰᵾ ᵈᵋᵪᶇ ᵺᵰ ᵱᵾ  

ᶧ. ᵺᵗᵾᵲᵾ ᵰᵗ ᵯᵾᵷ ᵇᵿᵯᵷᶃᵿ  ᵦᵧᵾ ᵪᵗᵲᵾ ᵰᵗ ᵯᵾᵷ ᵱᶂᵿᵪᵗᵲᵥᵗᵾ ᵋᵬᵾᵱᵻ 

ᶧ.ᶢ ᵇᵪᶁᵗᶂᵴ ᵯᵾᵷ ᵇᵿᵩᵗᵦᵰ ᵙᵪ  ᵋᵬᵾᵱᵻ   

¶ ᵧᵾᵿᵪᵱᵾᵻ ᵴᵾᵊ ᵰᵦᵾ ᵮᵰᶋᵿᵞᵰ ᵲᶋᵞᵙᵾᵲᶀᵰᵾ ᵾᵧᵿᵰᵗᵦᵾ ᵨᵪᶇ ᵲ  ρ ᵿᵸ ᵗᵻ ᵗᶋ ᵷ ᵧᵾ ᵙᵪ 

 ɜ 

¶ ᵪ ᵨ ᵿᵪᵱ ᵥᵗᶋ ᵴᵾᵿᵙ ᵞᶋᵿᵘᵰ ᶇ ᵰᵾ ᵦᵡᵮ ᵩᵪ ᵙᵪ  ᵺᵾᵧᶈ ᵷᶃ ᵾᵲᶋᵬᵥ ᵙ ᵲᵪᶇᵝ  ɜ 

¶ ᵷᵲᵬᵲᵗᵾ dᵩᵾᵲᵯᶂᵦ ᵬᶁᵷᵾ ᵩᵾᵲᵻ ᵗᶋ ᵿᵪᵱᵿᵰᵦ ᵇᵪᶁᵙᵰᵪ ᵙᵪ βᵧᵾ ᵺᵅᵲᵜᵪᵾᵻ ᵰᵾ bᵺᵲ ᵬᶁ ᵱ ᵬᶂᵪ ᵧᵾᵬᵪᵾ 

ᵙ ᵲᵪᶇᵝ  ɜ 

¶ ᵈᵱᶋᵞᵪᵾᵗᶋ ᵬ ᵲᵺᵲᵰᵾ ᵷᶃ ᵾᵲᶋᵬᵥ ᵦᵧᵾ ᵮᵙᶈᵜᵾ ᵿᵪᵰᵾ ᵥ ᵙ ᵲᵪᶇᵝ  ɜ 

¶ ᵬᵱ ᵡᵗᵻ ᵴᵾᵊ ᵺᶁᵿᵷᵩᵾᵗᶋ ᵴᵾᵿᵙ ᵮᵾᵡᶋᵰᵾ ᵴᶇᵺᵰᵾᵗ ᵻ ᵮᵪᵾᵋᵪᶇ ᵦᵧᵾ ᵷᵪ ᵦᵧᵾ ᵪᵨᶀᵴᵾᵊ ᵿᵪᵸᶇᵿᵩ β ᶇ  

ᵯᵑᵗᶋ ᵮᶋᵣ ᵻ  ᵲᵾᵿᵘᵪᶇᵝ  

¶ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵦᵧᵾ d ᵱᶋᵞχᵾ ᵨᶁᵷᶈᵴᶇ t ᵾᵰᵨᵾᵲᵻ ᵗᶋ ᵴᶇᵘᵾᵞᶋᵘᵾ ᵲᵾ ᶇᵝ ɜ 

¶ ᵿᵷᵗᵾᵺ ᵿᵪᵰᵾ ᵥᵗᶋ ᵗᵾᵱ ᵰᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵺᵄᵙ ᵺᵰ ᵷᵱ ᵙᵲᶀ ᵗᵾᵱ d ᵙᵾᵿᵣ ᵮᵤᵾᵋᵪᶇ ᵞ ᵦᵾ ᵋᵬᵾᵱᵻ  

ᵈᵱᶋᵞᵪᵾᵴᶇ ᵇᵪᶁᵗᶂᵴ ᵯᵾᵷ ᵇᵿᵩᵗᵦᵰ ᵙᵪ  ᵇᵬᵪᵾᵋᵪᶇᵝ ɜ 

ᶧ.ᶣ ᵿᵦᵗᶂᵴ ᵯᵾᵷ ᵱᶁᵿᵪᵗᵲᵥᵗᵾ ᵋᵬᵾᵱᵻ   

ᵯᶌᵿᵦᵗ ᵷᵾᵦᵾᵷᵲᵥ 

¶ ᵭᶋᵻᶋᵲᵰᶈᵴᵾ ᵷ ᵧᵾᵬᵪᵗᶋ ᵴᵾᵿᵙ γ ᶈᵿᵷᵗ ᵲ bγ ᶈᵿᵷᵗ ᵭᶋᵻᶋᵲᵗᵾ ᵮᶇ ᵴᵾ ᵮᶇ ᵴᶈ ᵣ  χᵿᵮᵪᵻ ᵗᶋ ᵧᵾᵬᵪᵾ 

ᵙ χɜ 

¶ ᵬᵾᵪᶀ ᵮᵙᶇᵲ χ ᵞᵾᵪᶇ ᶇ ᵰᵾ ᵿᵪᵰᵾ ᵥ ᵺᵾᵰᵾ ᶀᵴᵾᵊ ᵋᵿᵜᵦ ᵯ ᵣᵾᵲᵥ ᵦᵧᵾ ᵝᶋᵬᶇᵲ ᵲᵾ ᶇ, ᵰᶇᵿᵺᵪᵲᶀᵻ ᵗᶋ 

ᵿᵪᵱᵿᵰᵦ ᵰᵰ ᵦ ᵺ ᵻᵾᵲ ᵙᵪ ᵲ ᵘᵿᵪᵑᵗᶋ γ ᵿᵰᵪ ᵦᵧᵾ ᵰᵾᵡᶋᵴᵾᵊ ᵞ ᵦᵾᵗᶋ ᵱ ᵦᶈ ᵮᵪᵾᵊ β ᵾ ᵪᶇ  ɜ 

¶ ᵇ ᵭᵺ γᵾᵪᶇ ᵦᵧᵾ ᵈᵋᵪᶇ ᵺᵰᵱᵰᵾ ᵤᶁᵷᵾᵪᶀᵗᵾ ᵺᵾᵰᵾ ᶀᵻ  ᵪ ᵱᵾᵋᵪᶇ, ᵮᶇᵴᶁᵗᵾᵗᶋ ᵺᵰᵱᵰᵾ ᵗᵾᵱ  ᵪᵙᵪ βᵧᵾ 

ᵋᵞᵾ ᵗᵾ ᶋᵦtᵾᵴᵾᵊ dᵱᶋᵞᵪᵾ ᶇ ᵰᵾ ᵿᵮᵞᶁᵿᵴᵮᵿ ᵗᶋ ᵴᵾᵉᵪ χᵙᵲᵬᵾᵿᵴᵗᵾ ᵺᵄᵙ ᵺᵰ ᵷᵱ ᵙ ᵲ ᵧᵾᵬᵪᵾ 

ᵙ χɜ 

¶ ᵦᵲᵴ ᵭᶋᵻᶋᵲᵰᶈᵴᵾ ᵷ ᵧᵾᵬᵪᵗᵾ ᵴᵾᵿᵙ ᵈᵱᶋᵞᵪᵾ ᵷᵱᵅᵴᶇ ᵤᵴ ᵦᵧᵾ ᵭᶋᵻᶋᵲ ᵬᵾᵪᶀᵗᵾ ᵷᵾᵸᶇᵹᵻᵴᵾᵊ 

ᵿᵪᵰ ᵿᵴᵗᵲᵥ ᵙ ᵲ ᵷ ᵧᵾᵬᵪ ᴝ  χᵬᶋᵘᵲᶀ ᵿᵪᵰᵾ ᵥ ᵙᵪ  ᵦᵧᵾ ᵸᶋᵿᵩᵦ ᵙ ᵲᵑᵗᶋ ᵬᵾᵪᶀ ᵮᵾ ᵡᵗᵾᵰᵾ 

ᵱᶋᵙ ᵙᵪᵝ ɜ  
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¶ ᵬ ᵜᵄᵰᵾᵙ ᵰᵾ ᵿᵪᵱᵿᵰᵦ ᵬᵾᵪᶀ ᵝᵗ ᵪᶇ, u ᶇᵴ ᵾᵰ ᵝᵾᵦᵾᵿᵯ  ᵷᵿᵪᵗᵰ ᵙᵪ  ᵷᵲᵬᵲ ᵟᵾᵄᵿᵙᵪᶇ ᵗᵿᵺᵰᵗᵾ 

ᵲᶈᵧᵾᵪᶇ ᵞᵾᵿᵦᵻ ᵗᶋ ᵷᶃ ᵾᵲᶋᵬᵥ ᵙᵪᵝ ɜ  

¶ ᵞᵿᵰᵪ ᵰᶁᵿᵪᵗᶋ ᵬᵾᵪᶀ ᵲᵜᵾᵞ  ᵙᵪ  ᵿᵬᵡᵻ  ᵞᵣᵾᵪ ᵙᵲᶀ ᵬᶁᵪ ᵲᵜᵾᵞ  ᵙ ᵲᵪᶇᵝ ᵯᵪᶇ ᵞᶋᵿᵘᵰ ᵱᶂᵪᶀᵗᵲᵥ 

ᵙᵪ  ᵞᶋᵿᵘᵰ ᵬᶂᵷ-ᵺᶂᵜᵪᵾ ᵥᵾᵿᵴ ᵞᵣᵾᵪ ᵙᵪ  ᵲ ᵈᵱᶋᵞᵪᵾ ᶇ  ᵷᵲᵬᵲ ᵘᶁ ᵴᵾ ᵢᵾᵋᵄ ᵝᶋᵿᵣᵪᶇᵝ  ɜ 

ᵞᶈᵿᵷᵗ ᵷᵾᵦᵾᵷᵲᵥ 

¶ ᵗᵡᵾᵪ ᵪᶇ ᵘᵻ ᵗᶋ ᵷ ᵬ ᶢ:ᶣᶦ ᵗᶋ ᵇᵪᶁᵬᵾᵦᵰᵾ ᵷᶃ ᵾᵲᶋᵬᵥ ᵙᵪ ᵗᵾᵴᵾᵿᵙ ᵿᵣᵿᵯᵞᵪ ᵷᵪ ᵗᵾᵱᵾ ᵴᵱ, 

ᵯᵾᵿᵷᵦ ᵺᵾ.ᵷ. ᵻ ᵺᵅᵙ ᵺᵰ ᵷᵱ ᵙᵪ ɜ  

¶ ᵺᵾᵰᶁᵨᵾᵱᶀᵗ ᵷᵪ ᶇ ᵗᶋ ᵗᶁᵪᶈ ᶇ ᵰᵾ ᵷᵪ ᵮᵾ ᵡᵗᵾ ᵧᵾᵬᵪᵾ ᵙᵪ , ᵮᵾ ᵡᵗᵾᵰᵾ ᵲᶈᵧᵾᵪᶇ ᵿᵷ ᵷᵾ ᵷᶃᵾᵲᶋᵬᵥ ᵲ 

ᵈᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᶇ ᵰᵾ ᵯᶂ- ᵱ ᵿᵪᵱ ᵥ β ᵧᵾ β ᵡᵮ ᵩᵪ ᵙᵪ   ɜ

¶ ᵿᵪᵰᵾ ᵥᵗᶋ ᵰᵰᵾ ᵗᶁᵪᶈ ᵿᵪᵿ ᵦ ᵢᵾᵋᵄᵰᵾ ᵰᵿᵻᵴᵾ ᵲ ᵬᶁ ᵹ ᵗᵾᵰᵨᵾᵲᵻ ᵗᵾ ᵴᵾᵿᵙ ᵝᶁᵡᵾᵝᶁᵡᶈ ᵱᵾ ᵬ ᵺᵾəχ ᵗᶋ 

ᵷ ᵧᵾᵬᵪ ᵙᵪ  ᵦᵧᵾ ᵿᵪᵰᵾ ᵥ ᵇᵷᵿᵩᵰᵾ ᵿᵰᵗ ᵲ ᵧᵾᵪᶀᵱ ᵿ ᵴᵾᵊ ᵇᵷᶈᵩ ᵿᵸᵗᵾᵲ, ᵰ ,χ ᴥ ᶋᵲᶀ ᵙᵪ  

ᵷᵾ ᵷ ᵱᵞ ᵦᶁᵴᵾᵊ ᵮᵾᵩᵾ ᵪᶇ ᵞ ᵦᵾ ᵗᵾᵱ ᵻ  ᵲᶋ  ᵿᵷᵸᶇᵹ ᵿᵸ ᵾ ᵲ ᵜᶇᵦᵪᵾ ᵞᵙᵾᵋᵪᶇ ᵗᵾᵱ ᵰᵻ ᵗᶋ 

ᵈᵱᶋᵞᵪᵾ ᵙᵪ ɜ  

¶ ᵷᵪ ᶇ ᵰᵾ ᵗᵾᵰ ᵙᵪ  ᵗᵰ ᵜᵾᵲᶀᵻ ᵴᵾᵊ ᵞᵅᵴᴝᶀ ᵞᶀᵷᵪ ᵲ ᵰᵾᵿᵪᵺ ᵿᵮᵜᵗᶋ , γ ᶈᵷ ᵿᵷᵿᵷᵩᵦᵾᵗᶋ ᵰᵻ ᵷ 

ᵲ ᵱᵺᵗᶋ ᵺᵅᵲ ᵥ ᵮᵾᵲᶇ ᵦᵾᵿᵴᵰ ᵨᵪᶇ ᵲ ᵋᵪᶀᵻ ᵴᵾᵊ ᵷ ᵧ ᵦᵧᵾ ᵺᶁᵲ ᵾᵗᵾ ᵈᵩᵾᵲᵯᶂᵦ ᵦᵾᵿᵴᵰ ᵺᵾᵧᶈ 

ᵺᶁᵲ ᵾ ᵺᵾᵰᵾ ᶀᵻ  ᵋᵬᵴ ᵩ ᵙᵲᵾᵋᵪᶇᵝ ɜ 

ᵺᵾᵰᵾᵿᵞᵗ-d ᵧ ᵗ ᵦᵧᵾ ᵺᵾᵅ ᵗᶃᵿᵦᵗ ᵷᵾᵦᵾᵷᵲᵥ 

¶ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵦᵧᵾ ᵺᵾᵰᵾᵿᵞᵗ ᵯᵾᵷ ᵱᶂᵪᶀᵗᵲᵥᵗᶋ ᵱᵾ ᵇᵷᵴ ᵮᵪ ᵙᵪ  ᵿᵞ ᵰᶇᵷᵾᵲᶀ ᵰᶁᵘ ᵬᵰᵾ 

ᵦᵾᵷᵗᵗᶋ ᵲᵻ ᵝ  ɜ 

¶ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵦᵧᵾ ᵺᵾᵰᵾᵿᵞᵗ ᵺᶁᵩᵾᵲᵗᵾ ᵋᵬᵾᵱ ᵦᵧᵾ ᵱᵾᵗᵴᵾᵬᵻ ᵗᶋ ᵗᵾᵱᵾ ᵷᵱᵪᵗᶋ ᵴᵾᵿᵙ ᵈᵷ ᵱᵗ 

ᵮᵞᶇᵡ ᵬᵿᵪ ᵱᵻᵾᵄ ᵝᶁᵡᵾᵊᵑᵗᶋ ᵝ  ɜ 

¶ ᵗᵾᵰᵨᵾᵲᵻ ᵴᵾᵊ ᵷ ᵧ ᵦᵧᵾ ᵺᶁᵲ ᵾᵗᵾ ᵈᵩᵾᵲᵯᶂᵦ ᵦᵾᵿᵴᵰ β ᵧᵾ ᵺᶁᵲ ᵾ ᵺᵾᵰᵾ ᶀᵻ  ᵋᵬᵴ ᵩ ᵙᵲᵾᵋᵪᶇ 

ᵲ ᵈᵱᶋᵞᵪᵾ ᵷᵱᵅᵴᶇ χ ᵙᵲᵬᵾᵿᵴᵗᵾ ᵺᵄᵙ ᵺᵰ ᵷᵱ ᵙ ᵲ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵱᵾ ᵬ ᵺᵾᵊᵡᵰᵾ ᵧᵾᵬᵪᵾ ᵙᵪ, 

ᵘᵾᵪᶇᵬᵾᵪᶀᵗᵾ ᶋᵦtᵾᵴᵾᵊ dᵱᶋᵞᵪᵾ ᶇ ᵰᵾ ᵿᵮ ᵦᵾᵲ ᵙᵪ χᵙᵲᵬᵾᵿᵴᵗᵾ ᵺᵄᵙ ᵺᵰ ᵷᵱ ᵙ ᵲ ᵧᵾᵬᵪᵾ ᵙᵪ 

 ɜ 

¶ ᵈᵱᶋᵞᵪᵾ ᶇ ᵰᵾ ᵿᵷᵿᵯ  ᵧᵾᵪᵻ ᵮᵾᵡ ᵬᵱ ᵡᵗᵻ  ᵈᵋᵪᶇ ᵄᵨᵾ ᵴᵾᵙᶁᵬᵨᵾᵧ, ᵷᶇ ᵱᵾᵷᶃᵿ, ᵜᶋᵲᶀ, ᵰᵾᵪᵷ 

ᵮᶇᵜᵿᵮᵘᵪ ᵞ ᵦᵾ ᵱᵾᵗᵴᵾᵬᵻ  ᵮ ᵪᶇᵝ ᵞ ᵗᵾᵴᵾᵙᶀ ᵪᵿᵞᵗᵗᶋ ᵻᵲᶀ ᵜᶌ ᵗᵺᵄᵙ ᵺᵰ ᵷᵱ ᵙ ᵲᵪᶇᵝ  ɜ

¶ ᵱ ᵦᵾ ᵱᵾᵗᵴᵾᵬᵰᵾ ᵺᵅᵴ  ᵪᵮᵾᵡ ᵲᶋ ᵗᵾ ᵴᵾᵿᵙ ᵞᵪᵜᶇᵦᵪᵾ ᵞᵙᵾᵋᵪᶇ ᵗᵾᵱ ᵰᵻ ᵗᶋ ᵈᵱᶋᵞᵪᵾ 

ᵙ ᵲᵪᶇᵝ ᵲ ᵿᵪᵱᵿᵰᵦ ᵇᵪᶁᵙᵰᵪ ᵙ ᵲᵪᶇᵝ ɜ 

¶ ᵗᵾᵰᵨᵾᵲᵻ ᵗᶋ ᵿᵪᵱᵿᵰᵦ ᵴᶇᵘᵾᵞᶋᵘᵾ ᵲᵾ ᶇ ᵦᵧᵾ ᵱ t ᵨᵪtᶋ t ᵾᵰᵨᵾᵲ ᵘᵾᵦᵾ ᵞᵾᵄᵜ ᵙᵪ γ ᵦᵾ 

ᵋᵬᵾᵱᵻ  ᵈᵱᶋᵞᵪᵾᵴᶇ ᵿᵦᵗᶂᵴ ᵯᵾᵷ ᵱᶁᵿᵪᵗᵲᵥ ᵙᵪ  ᵇᵬᵪᵾᵋᵪᶇᵝ ɜ 
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ᶨ. ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵷ ᵧᵾᵬᵪ ᵱᶋᵞᵪᵾ  

ᵈᵱᶋᵞᵪᵾᵗᶋ ᵇᵺᵲ, ᵿ ᵧᵿᵦ, ᵿᵦᵪᵗᵾ ᵱᶂᵪᶀᵗᵲᵥᵗᵾ ᵋᵬᵾᵱᵻ, b ᵪᶁᵙᵰᵪᵗᶋ ᵦ ᵲᵗᵾ, ᵺᵰᵱ ᵦᵾᵿᵴᵗᵾ ᵲ ᵿᵞ ᵰᶇᵷᵾᵲ 

ᵿᵪᵗᵾᵱ ᵺᵰᶇᵡᶇᵲ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵱᶁᵿᵪᵗᵲᵥ ᵷ ᵧᵾᵬᵪᵰᵾ ᵱᶋᵞᵪᵾ ᵦᵧᵾ ᵇᵪᶁᵙᵰᵪ ᵱᶋᵞᵪᵾ ᵦᵱᵾᵲ ᵬᵾ ᵲᵑᵗᶋ 

ᵝ ɜ ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾᵗᵾ ᵯᶌᵿᵦᵗ, γ ᶈᵿᵷᵗ, ᵺᵾᵰᵾᵿᵞᵗ ᵦᵧᵾ ᵺᵾᵅ ᵗᶃᵿᵦᵗ ᵷᵾᵦᵾᵷᵲᵥ ᵇ ᵦᵙ ᵦᵗᵾ ᵿᵷᵿᵯ  

ᵇᵪᶁᵙᵰᵪᵗᵾ ᵺᶂᵜᵗᵻ  ᵬᵿᵪ ᵬ ᵾ ᵴᵿᵙᵑᵗᵾ ᵝᵪᶍ  ɜ ᵦᵾᵷᵗᵴᵾᵊ ᵈᵱᶋᵞᵪᵾ ᵷ ᵧᵾᵬᵪᵗᶋ ᵺ ᵬᶂᵥ  ᵿᵞ ᵰᵾ 
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ᵬ ᵲ ᵝᶇᵨ  ɡ ᵿᵷβᶇᵨᵪ ᵦᵱᵾᵲ ᵙᵪᶇ ᵿ ᵷᵾ ᵺᵅ ᵧᵾᵗᶋ ᵪᵾᵰ ᵲ 

ᵢᶇᵙᵾᵪᵾ 
.ɡ ɡ ᵦᵾᵷᵗᵗᶋ ᵬᶂᵲᵾ ᵪᵾᵰ β ᵧᵾ ᵢᶇᵙᵾᵪᵾ 

ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾᵗᶋ ᵦᵾᵷᵗᵗᶋ ᵬᶂᵲᵾ ᵪᵾᵰ ᵲ ᵢᶇᵙᵾᵪᵾ ᵿᵪ ᵮᵰᶋᵿᵞᵰ ᵲᵻᶇᵗᶋ β  ɜ   

ᵦᵾᵷᵗt ᶋ ᵪᵾᵰ : t ᵪ ᵬ  χ ᵙᵲᵬᵾᵿᵴᵗᵾ  

ᵢᶇᵙᵾᵪᵾ: ᵗ ᵪ ᵬ  χ ᵙᵲᵬᵾᵿᵴᵗᵾ ᵺ ᵲᶀ, ᵨᶇᵸ ᵪ.ɑ  ɥ

ᵡᶇᵿᵴᵭᶋᵪ: ᶡᶤ-ɡɪ ᶧᶡᶢᶢᶥ 

ᵉᵰᶇᵴ: kanchanrupmunicipality@gmail.com 

ᵷᶇᵮᵺᵾᵉᵡ: https://www.kanchanrupmun.gov.np/ne/node/1 

.ɡ ɥ ᵬᵲᵾᵰᵸ ᵨᵾᵦᵾᵗᶋ ᵬᶂᵲᵾ ᵪᵾᵰ β ᵧᵾ ᵢᶇᵙᵾᵪᵾ 

 ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾᵗᶋ ᵬᵲᵾᵰᵸ ᵨᵾᵦᵾᵗᶋ ᵬᶂᵲᵾ ᵪᵾᵰ ᵲ ᵢᶇᵙᵾᵪᵾ ᵿᵪ ᵮᵰᶋᵿᵞᵰ ᵲᵻᶇᵗᶋ ᵝ  ɜ  

ᵬᵲᵾᵰᵸ ᵨᵾᵦᵾᵗᶋ χ ᵾᵰ : ᵺᶇ ᵡᵲ ᵭᵲ ᵺᵿ ᵡᵪᶇᵮᵴ ᵣᶇᵯᵴᵬᵰᶇ ᵡ ᵡᵿᵣᵞ ᵾ. ᵿᵴ. 

ᵢᶇᵙᵾᵪᵾ: ᵬᵾᵡᵪᵤᶋᵗᵾ, ᵴᵿᵴᵦᵬᶁᵲ 

ᵡᶇᵿᵴᵭᶋ χ: ᶅ ᶩᶦᶢᶢᶩᶪᶣᶣᶦ, ᶅɭ ᶦᶣᶡᶥᶧᶦᶧᶢ   

ᵉᵰᶇᵴ: info@csds.com.np  

ᵷᶇᵮᵺᵾᵉᵡ : http://csds.com.np/ 

ᵱᵺ ᵿᵦᵷᶇᵨᵪ ᵿᵪ  ᵿᵷ ᵻ ᵾᵲᵾ ᵦᵱᵾᵲ ᵙ ᵲᵑᵗᶋ ᵻᶋ  ɜ

..н ᵪᵾᵰ ᵿᵷ ᵱᶋ ᵱᵦᵾ ᵇᵪᶁᵯᵷ (EIA) 

.ɡ ᵗᶁ ᵨᵪ ᴥ ᶌᵩᵲᶀ ᵡᶋᵿᵴ χ ᶇᵦᵾ  ᵾᵦᵗᶋ ᵲ, ᵷᵾᵦᵾᵷᵲᵥ ᵲ 

ᵾᵗᶃᵿᵦᵗ ᶋᵦ 

 ɪᵯ ᵨᵾ ᵮᵤᶀ, ᶧ ᵷᵡᵾ 

ᵯ ᵨᵾ ᵮᵤᶀ EIA 

.ɥ ᵿᵮᵨᶁᵲ tᵅᵣᶇᵴ  ᵿᵺᵿᵯᵴ e ᵿ ᵞᵿᵪᵱᵲ ᵾᵦᵗᶋ ᵲ, ᵿᵪᵰᵾ ᵥ 

ᵧᵾᵬᵪ 

 ɨᵯ ᵨᵾ ᵮᵤᶀ, ᶥ ᵷᵡᵾ 

ᵯ ᵨᵾ ᵮᵤᶀ EIA  

.ɨ ᵨᵗ ᵪᵾᵲᵾᵱᵥ 

ᵜᶌᵩᵲᶀ ᵧᵾ  

ᵺᵰᵾᵞᵸᵾ ᶀ  ᵾᵦᵗᶋ ᵲ, ᵺᵰᵾᵞ ᵸᵾ  ɨᵯ ᵨᵾ ᵮᵤᶀ,ᵷɪᵡᵾ 

ᵯ ᵨᵾ ᵮᵤᶀ EIA 

.ɩ  ᵺᵲᶋᵞ ᵲᵾᵞ ᵬᶌᵣᶇᵴ  ᵞᶈᵿᵷᵗ/ ᵷ χ ᵾᵿᵷᵿᵩᵗ ᵾᵦᵗᶋ ᵲ, ᵷ χᵿᵷ ᵾᵪ   ɨᵯ ᵨᵾ ᵮᵤᶀ, ᵷɪᵡᵾ 

ᵯ ᵨᵾ ᵮᵤᶀ EIA 

.ɪ ᵇᵰᶃᵦ ᵬᶌᵣᶇᵴ  ᵷᵾᵦᵾᵷᵲᵥ e ᵿ ᵞᵿᵪᵱᵲ ᵾᵦᵗ, ᵷᵾᵦᵾᵷᵲᵥ 

ᵉᵿ ᵞᵿᵪᵱᵲ  

 ɨᵯ ᵨᵾ ᵮᵤᶀ, ᶤ ᵷᵡᵾ 

ᵯ ᵨᵾ ᵮᵤᶀ EIA 

mailto:ईमेलःkanchanrupmunicipality@gmail.com
https://www.kanchanrupmun.gov.np/ne/node/1
mailto:info@csds.com.np
http://csds.com.np/
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.ɡ ɨ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ ᵗᵪᵗᶋ p ᵿᵜ ᵱᵦᵾ 

ᵷᵾᵦᵾᵷᵲᵥ ᵺᵅᵲ ᵥ ᵿᵪᵱᵰᵾᵷᵴᶀ, ɥ ᶡᶨᶨ ᵇᵪᶁᵺᶂᵜᶀ -ɨ  (ᵿᵪᵱᵰ ᶤ ᵺᵄᵙ ᵺ ᵮᵿ ᵩᵦ)-( v-ɥ ) dᵷᵾᵺ, ᵯᵷᵪ ᵦᵧᵾ ᵮ ᵦᶀ 

ᵿᵷᵗᵾᵺ ᵲ ᵺᵻᵲᶀ ᵿᵷᵗᵾᵺ ᶇ b ᵦᵙ ᵦ ,ɥᶡᶡᶡ γχ ᵾ ᵯ ᵨᵾ ᵮᵤᶀ ᵿ  ᵑᵗᶈᵬᵡᵗ ᵈᵙᵰᵪ ᵦᵧᵾ ᵿᵪᵙᵰᵪ ᵪᶇ 

ᵿᵺᵪᶇᵰᵾᵻᵴ, ᵿᵧᵑᵡᵲ, ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵯᵷᵪ, ᵲ  нᴝᵾᵴᵾ, ᵗ ᵺᵡ ᵻᵴ, ᵬᶋ ᵺ  ᵗ ᵴᶇᵺ ᵿᵪᵰᵾ ᵥ ᵙᵪ  ᵗᵾᵪᶁᵪᶀ ᵷᵧᵾ 

ᵯᵑᵗᶋ ᵄᵨᵾ ᵱᵺ dᵱᶋᵞᵪᵾᵗᶋ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ  t χ ᵿᵦᵷᶇᵨᵪ ᵺ ᵮᵿ ᵩᵦ ᵰ ᵾᵴᵱᵮᵾᵡ ᵷᶀᵗᶃᵦ ᵙᵲᵾᵋᵪᶁ 

ᵬᵨ ᵝ ɜ   

ᵦᵾᵿᵷᵦ ᵰᵨᵪ ᵯ ᵣᵾᵲᶀ ᵘᶇᵴ ᵾᵰᵰᵾ ᵑᵗᶈ ᵬᵡᵗ ,ɪᶡᶡᶡ γχᵾ ᵺ ᵰ ᵈᵙᵰᵪ ᵦᵧᵾ ᵿᵪᵙᵰ ᵙᵪ  ᵺ ᵗ ᵝ, ᵱᵺᶈᵴᶇ ᵱᵺ 

ᵰᵨᵪ ᵯ ᵣᵾᵲᶀ ᵘᶇᵴ ᵾᵰᵗᶋ ᵴᵾᵿᵙ  ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ  tᵪ  ᵇ ᵱᵱᵪ ᵿᵦᵷᶇᵨᵪ ᵪᶇᵬᵾᵴ ᵺᵲᵗᵾᵲ, ᵷᵪ ᵦᵧᵾ 

ᵷᵾᵦᵾᵷᵲᵥ ᵰ ᵾᵴᵱᵮᵾᵡ  ᵷᶀᵗᶃᵦ ᵙᵲᵾᵋᵪᶁ ᵬᵨ ᵝ ᶟ 

ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾ ᵲᵾᵿ ᵱ ᵾᵿᵧᵿᵰᵗᵦᵾᵗᶋ ᵈᵱᶋᵞᵪᵾ ᵯᵑᵗᶋ ᵄᵨᵾ ᵲᵾᵿ ᵱ ᵾᵧᵿᵰᵗᵦᵾ ᵾ  ᵱᶋᵞᵪᵾᵗᶋ ᵴᵾᵿᵙ 

ᵲᵾᵿ ᵱ ᵷᵪ ᶇ  ᵱᶋᵙ ᵙᵪ  ᵺ ᵮ ᵩᶀ ᵰᵾᵬᵨ ᵣ ᵺᵿᵻᵦᵗᶋ ᵗᵾᵱ ᵿᵷᵿᵩ, ᶣᶡᶨᶧ ᵰᵾ ᵋ ᵴᶇᵘ ᵯᵑ ᵮ ᵰᶋᵿᵞᵰ ᵱᶋᵞᵪᵾᵺᵄᵙ 

ᵺ ᵮᵿ ᵩᵦ ᵰ ᵾᵴᵱᵴᶇ ᵱ ᵦᵾ ᵱᶋᵞᵪᵾ ᵗᵾᵱᵾ ᵷᵱᵪ ᵙᵨᵾ  ᵷᵾᵦᵾᵷᵲᵥᵰᵾ ᵬᵪ ᵯᵾᵷᵗᵾ ᵺ ᵮ ᵩᵰᵾ ᵷᵾᵦᵾᵷᵲᵥ ᵺ ᵮ ᵩᶀ 

ᵜᵿᵴᵦ ᵗᵾᵪᶁᵪ ᵮᵰᶋᵿᵞᵰ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ ᵗᵪ ᵿᵦᵷᶇᵨᵪ ᵦᵱᵾᵲ ᵙᵪᶁ  ᵬᵨ ᵝ ᶟ 

.ɡ ɩ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ ᵗᵪᵗᶋ ɛ ᶇ ᵱ  

ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾ b ᵦᵲᵾ ᵿ ᵱ ᵦᵲᵗᶋ ᵘᶇᵴᵾᵰ γᵾᵬᵪᵾ ᵇ ᵦᵙ ᵦ ᵭᶁχᵮᵴ ᵡᶇᵿᵣᵱᵰ, ᵗᶇᵡ ᵡᶇᵿᵣᵱᵰ, t ᵯr 

ᵻᵴ, ᵗᵮ ᶀ ᵰᶈᵨᵾᵪ, ᵯᵿᵴᵮᵴ ᵰᶈᵨᵾᵪ, ᵮᵾ ᵗᶇᵡᵮᵴ t ᶋ,χ ᵱᵾᵣᵿᵰ ᵡᵪ ᵗᶋ χᵲ ᵿ ᵷᵿᵰË ᵬᶁᵴ ᵴᵙᵾᵱᵦᵗᵾ ᵺᵅᵲᵜᵪᵾ 

ᵿᵪᵰᵾ ᵥᵗᶋ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ ᵗᵪ b ᵱᵱᵪᵗᶋ ᵋ ᶇ ᵱ ᵨᶇᵻᵾᵱᵮᵰᶋᵿᵞᵰ ᵲᵻᶇᵗᶋ ᵝ  ɜ

¶ ᵈᵱᶋᵞᵪᵾ ᶇt ᶋ ᵯᶌᵿᵦᵗ, ᵞᶈᵿᵷᵗ, ᵺᵾᵰᵾᵿᵞt, ᵈ ᵧ ᵗ ᵲ ᵺᵾᵅ ᵗᶃᵿᵦᵗ ᵷᵾᵦᵾᵷᵲᵥᵗᶋ ᵿᵷᵰᵾ χb ᵷ ᵧᵾᵗᶋ 

ᵞᵾᵪᵗᵾᵲᶀ ᵺᵅᵗᵴᵪ ᵙ ;χ 

¶ ᵈᵱᶋᵞᵪᵾᵗᶋ ᵺᵗᵾᵲᵾ ᵰᵗ ᵲ ᵪᵗᵲᵾ ᵰᵗ ᵯᵾᵷᵻ  ᵬᵿᵻᴥᵾᵪ ᵙ ;χ 

¶ ᵺᵗᵾᵲᵾ ᵰᵗ ᵯᵾᵷᵻᵗᶋ ᵇᵿᵯᵷᶃ ᵦᵧᵾ χ ᵗᵾᵲᵾ ᵰᵗ ᵯᵾᵷᵻtᶋ ᵱᶁᵪᶀtᵲᵥᵗᵾ ᵋᵬᵾᵱᵻtᶋ ᵺᶁᵟᵾᵷ 

ᵨᵪᶇ; 

¶ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵱᶁᵪᶀtᵲ vᵋᵬᵾᵱᵻtᶋ ᵷ ᵧᵾᵬᵪ ᵱᶋᵞᵪᵾ, ᵇᵪᶁᵙᵰᵪ ᵱᶋᵞᵪᵾ ᵲ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ 

ᵺᵅᵬᵲᶀ vᵱᶋᵞᵪᵾᵗᶋ ᵿᵷᵗᵾᵺ ᵙ ;χ 

¶ ᵈᵱᶋᵞᵪᵾᵗᶋ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷᵗᶋ ᵮᵾᵲᶇᵰᵾ ᵿᵪᵱvt , ᵿᵪᵰᵾ ᵦᵾᵻ ᵲ e ᵝᶁᵗ ᵬ ᵻᵴᵾ əγᵾᵪᵗᵾᵲᶀ ᵨᵪᶇ; 

ᶢ.ᶦ ᵇ ᵱᵱᵪᵗᶋ ᵺᶀᵰᵾ  

ᵱᵺ ᵈᵱᶋᵞᵪᵾᵗᶋ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ ᵗᵪ ᴝ ᵨᵾ  ᵦᵾᵿᵷᵦ ᵘᶇᵴᵾᵰᵗᶋ ᶇ ᵿᵩᵗᵾᵲ ᵲ ᵺᶋ ᵴᶇ ᵯᵾᵷ ᵬᵾᵪ  

ᵺ ᶇ ᵿᵺᵰᵾᵰᵾ ᵯᵪᶇ ᵱ ᶇ ᵲ b ᵱ ᶇ β ᶋ tᵺᶋ ᶇᵻ ᵰᵾ ᵰᵾ b ᵱᵱᵪ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ
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ᵬ ᵲ ᵝᶇᵨ  ɥ ᵦᵾᵷᵗᶋ ᵬ ᵲᵜᵱ  
.ɥ ɡ ᵯᶂᵿᵰᵗᵾ 

ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾ ᵨᶇᵸ χ ᵅ ,ɥ ᵺ ᵲᶀ ᵿᵞ ᵴᵾᵗᶋ t ᵪ ᵬ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵬᵨ ᵝ ɜ ᵱᵺ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ tᶁᵴ 

ᶇ ᵭᵴ ᶢɩ .ɨɨ  ɨᵷ ᴝ ᵗᵴᶋᵿᵰᵡᵲ β  ᵯᵪᶇ t ᶂᵴ ᵞᵪᵺᵅ ᵱᵾ ᵻ ,ɨᶦᶦ ᵻᵺ ᵲᶀ ᵿᵞ ᵴᵾᵗᶋ ᶇ ᵭᵴ ɡ ,ᶤᶧᶤ ᵷ ᴝ

ᵗᵴᶋᵿᵰᵡᵲ ᵲᵻᶇᵗᶋ β  ɜ ɯ ᵲᵬ ᵲᵷᵾᵲ ᵺᵷ ᵥ ᶣᶡᶨ ɡbᵪᶁᵺᵾᵲ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵲᵻᶇᵗᶋ ᵚᵲᵬ ᵲᵷᵾᵲ ᵺᵅ ᵱᵾ ᶢ ,ɟᶢᶪᶣ, 

ᵞᵪᵺᵅ ᵱᵾ ᶦ ,ɨᶣᶩ ɭᵲ ᵿᵴ  ᴝb ᵪᶁᵬᵾᵦ ᶅ ᶥ.ᶪᶥ ᵲᵻᶇᵗᶋ ᵝ (ᵗᶇᵿ ᵱ ᵦ ᵱᵾ ᵗ ᵿᵷᵯᵾᵙ, ᶣᶡᶢᶢ) ɜ ᵱᵺ d ᵱᶋᵞᵪᵾ 

ᵯᵾᵿᵷᵦ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵻᵾᵷᵾᵬᵾᵪᶀ ᵋ  vᵲᵻᶇᵗᶋ β ɜ γ ᵾᵣᶋ ᵰᵿᵻᵪᵾᵰᵾ ᵱᶁᵪᵦᵰ β ᵾᵬ ᵰ ɥ ᶡ. ɭᵿᵣ ᶀ ᵺᶇᵿ ᵡ ᶇᵡ 

 βᵯᵪᶇ ᵙᵰ ᵱᵾᵰᵰᵾ b ᵿᵩᵗᵦᵰ ᵦᵾᵬ ᵰ ᶤɟ  ᵿᵣ ᶀ ᵺᶇᵿ ᵡ ᶇᵡᵺ ᵰ ᵬᶁ ᵝ, ᵲ ᵷᵾ ᵹ ᵗ ᵺᵲᵨᵲ ,ɡᶦᶣᶪ.ᶥᶢ 

ᵿᵰᵴᶀᵿᵰᵡᵲ ᵷᵹᵾ  ᵝ (DHM, 2018). 

ᵗ ᵬχ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵬᶂᵷβᵭ tᶋᵸᶀ ᴝᵾ.ᵬᵾ. ᵲ tᶋᵸᶀᵡ ᵬᶁ ᵷ ᵱᵞ ᵦᶁ ᵈᵲ, ᵬᵿ ᵰβᵭ b ᶀᵺᵾᵊᵲ tᶃ ᵥᵺᵷᵲᵪ 

ᵙᵾ.ᵬᵾ. ᵲ ᵋ ᵲᵦᵭ  ᵿ ᵦ ᴝ ᵾ.ᵬᵾ, ᵺ ᵗᶋᵸᶀ ᵪ.ᵬᵾ. β ᵧᵾ ρ ᵿ ᵥβᵭ ɛ ᵨᵱᵬᶁᵲ ᵿᵞ ᵴᵾᵗᶋ ᵿᵺᵰᵾ ᶇ ᵰᵾ ᵻᵪᶁᵰᵾᵪᵪᵙᵲ 

ᵗᵅᵗᵾᵿᵴᵪᶀ χ.ᵬᵾ. ᵲᵻᶇᵗᵾ ᵝᵪᶍ (ᵪᵙᵲ ᵷ ᵦᶁᵙᵦ ᵿᵷᵷᵲᵥ, ɥɟ ᶨᶦ) ɜ 

 ᵱᶋ ᵿᵦᵷᶇᵨᵪᵴᶇ ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾᵗᶋ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵬ ᵗᶋ ᵇ ᵱᵱᵪ ᵲ ᵷᵦ ᵰᵾᵪ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ t ᵾχᶂχᶀ 

ᵈᵷ ᵱᵗᵦᵾᵗᶋ ᵬᵾᵴᵪᵾ ᵙᵨ ᵝ ɜ ᵦᵾᵿᵷᵦ dᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥ ᵲ ᵺ ᵾᵴᵪ ᵪᶇ ᵯᵑᵰᵾ ᵱᵺ ᵈᵱᶋᵞᵪᵾᵴᶇ ᵺᵰ  ᵨᶇᵸᵗᶈ 

ᵘᶇᵴᵗᶁᵨ ᵞᵪᵸᵿ, ᵬᶂᵷᵾ ᵩᵾᵲ ᵦᵧᵾ d ᵧ ᵗ ᵱᵾᵗᵴᵾᵬᵰᵾ ᵺᵰᶇᵦ ᵡᶇᵷᵾ ᵬᶁ ᶇ ᵇᵪᶁᵰᵾᵪ ᵙ ᵲᵑᵗᶋ ᵝ ɜ   

-ɥɥ ᵦᵾᵷᵗᶋ ᵿᵷᵷᵲᵥ 

.ɥᶣ.ᶢ ᵈᵱᶋᵞᵪᵾᵗᶋ ᵈᵷᵿ ᵧᵿᵦ ᵲ ᵬ ᵄᵜ 

ᵦᵾᵿᵷᵦ ᵰᵨ χᵯ ᵣᵾᵲᶀ ᵘᶇᵴ ᵾᵰ ᵗ ᵪ ᵬ χ ᵙᵲᵬᵾᵿᵴᵗᵾ ᵷᵣᵾ ᵪ.ɑ ᶅ, uᶈᵲᵷᵪ ᶇ ᵗᶋ ᵿᵷ ᵥᶁ ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵷᵪᵰᵾ 

ᵿᵪᵰᵾ ᵥ ᵙᵪ  ᵦᵾᵷ ᵙ ᵲᵑᵗᶋ ᵝ ɜ ᵰᵨ χᵯ ᵣᵾᵲᶀ ᵘᶇᵴ ᵾᵰᵗᶋ ᵙᶁ ᵱᶋᵞᵪᵾ b ᵪᶁᵺᵾᵲ d ᵱᶋᵞᵪᵾ ᶇ ᵗᶋ tᶁᵴ ᶇ ᵭᵴ 

ᶥ .ɡᶥᶪᶥᶦ ᵻᶇ. ᵲᵻᶇᵗᶋ β , γᵺᵰᵾ ʝ.ᶧᶥᶧᶪ ᵻᶇ. γ ᵙᵾᵰᵾ ᵺᵅᵲᵜᵪᵾ ᵿᵪᵰᵾ ᵥᵗᵾ ᴝ ᵲᵪᶇ ᵝ ɜ ᵱᵺ d ᵱᶋᵞᵪᵾᵗᶋ ɛ ᵲ 

ᵦᵭ  ᵬᶂᵷ-ᵬᵿ ᵰ ᵲᵾᵞᵰᵾᵙ, ρᵿ ᵥ ᵦᵭ ᵾᵰᶀᵥ ᵮ ᵦᶀᵻ, ᵬᵿ ᵰ β ᵭ ᵺᶁ ᵨᵲᶀ u ᶋᵴᵾ ᵲ ᵬᶂᵷ β ᵭ  ᵘᶇᵿᵦᵱᶋ ᵱ ᵞᵿᵰᵪ 

ᵲᵻᶇᵗᶋ ᵝ ᶟ 



 

4 
 

 

Figure 1κÃŝ 9̀ ¾ďÃÑȼÒ ÑÀØÒɟεÙ¾ɟ¾ɨ ÛÊɟ yÑȓÞɟØ¾ɨ ÑĆÜɟ 

ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾ ᵺ ᵰ ᵬᶁ  ᵻᵷᵾᵊᵰᵾᵙ , ᵺᵣᵗ ᵲ ᵬᶈᵨᵴ ᵰᵾᵙ ᵗᶋ ᵋᵬᵴ ᵩᵦᵾ ᵲᵻᶇᵗᵾ β ᵪᶍ ɜ  ᵈᵱᶋᵞᵪᵾ ᶇ  ᵪᵿᵞᵗᶈ 

ᵿᵮᵲᵾᵡᵪᵙᵲ ᵑᵱᵲᵬᶋᵡ  ᵲ ᵲᵾᵞᵿᵷᵲᵾᵞ ŋ ᵱᵲᵬᶋᵡ ᵲᵻᶇᵗᵾ ᵝᵪᶍ ᶟ ᵱᵺᶈᴝᵲ tᵾiᵰᵾrᶌɐ ρᶇᵿu d ᵱᶋᵞᵪᵾ ᶇᵺ ᵰtᶋ 

ᵬ ᵄᵜᵰᵾᵙ β ᵾᵿᵴᵗᵾ  ɡᵰᵾ ᵨᶇuᵾᵊŋt ᶋ ᵝ ᶟ 

Table 1ᵦᵾᵿᵴᵗᵾ ɡ: tᵾiᵰᵾrᶌɐ ρ ᶇᵿᵘ ᵈᵱᶋᵞᵪᵾ ᶇᵺ ᵰtᶋ ᵬ ᵄᵜᵰᵾᵙ 

ᵨᶇᵿᵘ  ᵺ ᵰ ᵨᶁᵲᶀ ( ᵗ.ᵿᵰ.) ᵮᵾᵡᶋ 

ᵗᵾᵢᵰᵾ ᵣᶌ  ᵮ ᵨ ᵷᵾᵺ ᶢᶢᶪ  ᵿᵮ.ᵬᶀ. ᵲᵾᵞᵰᵾᵙ 

ᵮ ᵨ ᵷᵾᵺ  t ᵪ ᵬ ᶢɥ  ɨ ᵬᶂᵷ-ᵬᵿ ᵰ ᵲᵾᵞᵰᵾᵙ 

ᵗ ᵪ ᵬ (ᵲᵾᵞᵰᵾᵙ) - d ᵱᶋᵞᵪᵾ ᶇ   .ɟᶧ  ᵗ ᶀ ᵮᵾᵡᶋ  

ᵈᵱᶋᵞᵪᵾ ᶇ ᵮᵾᵡ ᵿᵮᵲᵾᵡᵪᵙᵲ ᶨᶤ.ᶦ t.ᵿᵰ. ᵗᶋ ᵨᶂᵲᶀᵰᵾ ᵲᵻᶇᵗᶋ ᵝ ᵯᵪᶇ ᵩᵲᵾᵪ ᵱᵺ ᵈᵱᶋᵞᵪᵾ ᶇ ᵮᵾᵡ ᶨᶨ.ᶣ 

ᵗ.ᵰᶀ. ᵗᶋ ᵨᶂᵲᶀᵰᵾ ᵲᵻᶇᵗᶋ ᵝ ᶟ ᵨᶁᵷᶈ ᶇ ᵺ ᵰ ᵬ  ᵺᵣᵗᵗᶋ ᵬ ᵄᵜ ᵲᵻᶇᵗᶋ ᵝ ᶟ ᵱᵺᶈᵙᵲᶀ  ᵗᵾᵢᵰᵾᵣ ᵮᵾᵡ ᵈᵱᶋᵞᵪᵾ 

ᶇ  ᵺ ᵰᵗᶋ ρ ᶂᵲᶀ γ ᵰᵾ ᶣᶥ.ɥ ᵻ ᵗ.ᵿᵰ. ᵲᵻᶇᵗᶋ β ɜ  tᵾᵢᵰᵾᵣ ᵮᵾᵡ ᵮ ᵨ ᵷᵾᵺᵺ ᵰ ᵿᵮ.ᵬᶀ. ᵲᵾᵞᵰᵾᵙ ᵨᶈ ᵲ ᵮ ᵨ ᵷᵾᵺ 

ᵮᵾ χᵬᶂᵷ-ᵬᵿ ᵰ ᵲᵾᵞᵰᵾᵙ ᵨᶈ d ᵱᶋᵞᵪᵾ ᶇ ᵺ ᵰ ᵺᵻᵞᶈ ᵬᶁ  ᵺ ᵗ ᵝ  ɜtᵾiᵰᵾrᶌɐρ ᶇᵿᵘ ᵈᵱᶋᵞᵪᵾ ᶇ  ᵺ ᵰᵗᶋ 

ᵬ ᵄᵜᵰᵾ ᴝᵿᵜ   ɥᵰᵾ ρᶇᵘᵾᵉᵑᵗᶋ  ᵝ ᶟ 
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Figure 2ᵿᵜ  :ɥ tᵾiᵰᵾrᶌɐ ρ ᶇᵿᵘ ᵈᵱᶋᵞᵪᵾ ᶇ  ᵺ ᵰᵗᶋ ᵬ ᵄᵜ 

ᶣ.ᶣ.ᶣ ᵗᶃᵿᵦ / ᵗᵿᵺᵰ 

ᵱᵺ ᵈᵱᶋᵞᵪᵾᵗᶋ ᵗᶃᵿᵦ ᵪᵱᵾᵄ ᵘᶇᵴ ᵾᵰᵗᶋ ᵿᵪᵰᵾ ᵥ ᵻᶋ ɜ  ᵱᵺ ᵈᵱᶋᵞᵪᵾᵗᶋ ᵰᶁ ᵱ ᵋ ᶇ ᵱ ᵇ ᵦᵲᵾ ᵿ ᵱ ᵰᵾᵬᵨ ᵣ 

ᵇᵪᶁᵬ ᵿᵣᵞᵾᵉᵪ ᵙᵲᶀ χ ᵱᵾᵄ ᵘᶇᵴ ᵾᵰᵗᶋ ᵿᵪᵰᵾ ᵥ ᵙᵪᶁ  ᵲᵻᶇᵗᶋ ᵝ ɜ ᵱᵺᶈ ᵱᵺ ᵦᵾᵷᵴᶇ ᵿᵪ  ᵗᶁᵲᵾᵻᵰᵾ ᵰ ᵦ ᵙᵨ ᵝ: 

¶ ᵘᶇᵴᵗᶁρ ᵺ ᵾᵴᵪᵰᵾ ᵬ ᵄᵜ  

¶ ᵬᵱ ᵡᵪ ᵦᵧᵾ ᵬᶂᵷᵾ ᵩᵾᵲ  ᵿᵷᵗᵾᵺ 

¶ ᵺᵾᵪᵾ ᵦᵲᵗᶋ ᵷᵺᵾᵱᵗᶋ ᵷᶃᵿ 

¶ ᵈ ᵧ ᵗ ᵿᵷᵗᵾᵺ ᵰᵾᵭ ᵦ ᵧᵾᵪᶀᵱᵗᶋ ᵞᶀᵷᵪ ᵦᵲᵰᵾ ᵷᶃᵿ    

ᶣ.ᶣ.ᶤ ᵺᵅᵲᵜᵪᵾᵗᶋ ᵞᵾᵪᵗᵾᵲᶀ ᵲ ᵇᵷᵱᵷᵻ 

ᵱᵺ u ᶇᵴ ᵾᵰᵗᶋ tᶂᵴ ᵿᵺ χ ᵰβ ᵾ ŋ ᵗᶈ ᵬᵡᵰtᵾ ɪ,ᶡᶡ ɟγ ᵪᵾ ᵺ ᵰ d ᵙᵰᵪ ᵦᵧᵾ ᵿᵪᵙᵰ ᵙᵪ ᵺ ᵗχᶇ ᵲᵻᶇᵗᶋ ᵝ ɜ 

ᵱᵻᵾᵄ b ᵦᵲᵾ ᵿ ᵱ, ᵲᵾᵿ ᵱ β ᵧᵾ ᶇ ᶀᵱ ᵦᵲᵗᵾ ᵘᶇᵴᵗᶁᵨ ᵿᵦᵱᶋᵿᵙᵦᵾᵻ  ᵺ ᵾᵴᵪ ᵙ ᵲᵪᶇ b ᵪᶁᵰᵾᵪ ᴝ ᵲᵑᵗᶋ ᵝ ᶟ 

ᵦᵾᵿᵷᵦ d ᵱᶋᵞᵪᵾᵴᶇ ᵘᶇᵴtᶁ ρᵺ ᵮ ᵩᶀ ρ ᵾᵱᵲᵾ ᵮᵤᵾᵋᵪᶁᵗᵾ ᵺᵾᵧᶈ ᵱᵺ ᶇt ᶋ ᵺᶁᵩᵾᵲ ᵙᵪ  ᵰ ᵦ ᵙᵪ ᵝ ɜ ᵱᵺ 

ᵘᶇᵴ ᵾᵰᵗᶋ ᵙᶁᵱᶋᵞᵪᵾ b ᵦᵙ ᵦ ᵭᶂᵡᵮᵴ ᵡᶇᵿᵣᵱᵰ, ᵗᶇᵡ ᵡᶇᵿᵣᵱᵰ, ᵗᵮᵣ ᵻᵴ, ᵗᵮ ᶀ ᵰᶈᵨᵾᵪ, ᵯᵿᵴᵮᵴ ᵰᶈᵨᵾᵪ, 

ᵮᵾ ᵗᶇᵡᵮᵴ t ᶋ,χ ᵱᵾᵣᵿᵰ ᵡᵪ ᵗᶋ χᵲ ᵿ ᵷᵿᵰË ᵬᶁᵴ ᵮᵪᵾᵋᵪᶇ ᵦᵾᵷ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ ᵦᵾᵿᵷᵦ ᵰᵨᵪ ᵯ ᵣᵾᵲᶀ 

ᵘᶇᵴ ᵾᵰᵗᶋ ᵿᵷᵸᶇᵹᵦᵾᵻ β ᵾᵿᵴᵗᵾ ɥ ᵰᵾ ᵦᶁᵦ ᴝ ᵲᵑᵗᶋ β ɜ   
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Table 2ᵦᵾᵿᵴᵗᵾ :ɥ ᵦᵾᵿᵷᵦ ᵰᵨᵪ ᵯ ᵣᵾᵲᶀ ᵘᶇᵴ ᵾᵰ ᵈᵱᶋᵞᵪᵾᵗᶋ ᵿᵷᵸᶇᵹᵦᵾᵻ 

ᵿᵷᵸᶇᵹᵦᵾᵻ ᵿᵷᵷᵲᵥ 

ᵈᵱᶋᵞᵪᵾᵗᶋ ᵪᵾᵰ  ᵰᵨᵪ ᵯ ᵣᵾᵲᶀ ᵘᶇᵴ ᵾᵰ  (ᵰᵨᵪ ᵯ ᵣᵾᵲᶀ ᵘᶇᵴ ᵾᵰ) 

ᵨᶇᵸ  ᵨᶇᵸ χ ᵅ. ɥ  

ᵿᵞ ᵴᵾ  ᵺ ᵲᶀ  

ᵧᵾᵪ  ᵗ ᵪ ᵬ χ ᵙᵲᵬᵾᵿᵴᵗᵾ, ᵷᵣᵾ ᵪ.ɑ ᶅ, uᶈᵲᵷᵪ  

ᵰᶁᵘ ᵷ ᵦᶀᵻ   ᵷᵣᵾ ᵪ.ɑ ᶅ  ᵲ ʝ  ᵰᵾ ᵇᵷᵿ ᵧᵦ ᵷ ᵦᶀᵻ ( ᵬᵪᵙᵲ, tᶃ ᵥ 

ᵰᵿ ᵨᵲ ᵡᶋᵴ, ᵲᵚᶁᵪᵾᵧᵬᶁᵲ, ᵿᵺᵿᵬᶁᵲ, ᵺᵲᵨᵾᵲ ᵡᶋᵴ, 

ᵩᵰ ᶋᵲ, ᵷ ᵦᶀᵬᶁᵲ) 

ᵯᶂᵙᶋᵴ  ᵺᵰᵧᵲ  

ᵈᵱᶋᵞᵪᵾ ᵧᵾᵪᵗᶋ ᵯᶌᵙᶋᵿᵴᵗ ᵇᵷᵿ ᵧᵿᵦ ᵋ ᵲᶀ ᵇ ᵾᵅᵸ: ᶣ °ᵻɨ 'ɭᶤ.ᶧᶡ" ᵲ   

ᵬᶂᵷ  ᵨᶇᵸᵾ ᵦᵲ: ᶩ °ᵻɪ 'ɨᶣᶨ.ᶢᶥ" 

ᵷᵾ ᵹ ᵗ ᵷᵹᵾ ᵺᵲᵨᵲ ,ɡɥ ᶣᶤ ᵿᵰ.ᵿᵰ.  

ᵘᶇᵴ ᵾᵰᵗᶋ ᵷᵙ ᵗᵲᵥ   

)t ᵘᶇᵴ ᵾᵰᵗᶋ tᶁᵴ ᵿᵺᵡ ᵰᵦᵾ  ᶦɟ ,ɟ ᶡᶡ  

)u ᵺᵰᶁ ᶀ ᵺᵦᵻᵨᶇᵿᵘ  ᶢᶡ-ɟɡ ᶢ ɟᵿᵰ. ᵺ ᵰ  

)ᴝ ᵇᵷᵿ ᵧᵦ ᵺᵦᵻ  ᵺᵰᵧᵲ  

)ɯ ᵗᶁᵴ ᶇᵭᵴ  ᶥ .ɡᶥᶪᶥᶦ ᵻᶇ.  γᵺᵰ ᵱ ᵈᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥ ᵪᶇ ᶇ  

ᶨ.ᶧᶥᶧᶪ ᵻᶇ. (ᶢᶩ.ᶥᶤ%) ᵲ ᵮᵾᵄ ᵗ ᶤᶤ.ᶩᶥᶨᶧ ᵻᶇ. 

(ᶩᶢ.ᶦᶤ%) ᵘᶁ ᵴᵾ ᶇ  ᵲᵻᵪᶇ ᵝ  

)v ᵺᵷᵾᵲᶀ ᵬᵾ ᵗË  
      ᶇ ᵭᵴ 

      ᵿᵦᵸᵦ  

 

ᶡ.ᶦ ᵻᶇ. 

ᶢ.ᶣ % 

)ᴥ ᵘᵾᵪᶇᵬᵾᵪᶀᵗᶋ ᶋᵦ 

           ᵿᵪᵰᵾ ᵥ ᵜᵲᵥᵰᵾ ᵪᶇ ᵘᵬᵦ 

ᵺ ᵾᵴᵪ ᵜᵲᵥᵰᵾ ᵪᶇ ᵘᵬᵦ 

ᵞᵿᵰᵪᵰᶁᵿᵪᵗᶋ ᵬᵾᵪᶀ 

ᶢᶡ,ᶡᶡᶡ ᵿᵴᵡᵲ ᵿᵦ ᵨᵪ 

ᶢᶦᶡᶡᶡ ᵿᵴᵡᵲ ᵿᵦ ᵨᵪ 

)β ᵗᶋᵬ/ᵿᵷᵷᵨ ᵷ ᵧᵾᵬᵪ ᵺᵅᵲᵜᵪᵾ  ᵯᶂᵗ ᵬ ᵿᵦᵲᶋᵩᵾ ᵰᵗ ᵯᵷᵪᵗᶋ ᵿᵪᵰᵾ ᵥ. ᵇ ᶀᵿᵪᵱ ᵥ 

ᵱᵾᵄᵺ ᵿᵺᵿᵴ ᵣᵲ, ᵭᵾᵱᵲ ᵈᵴᵾᵰ , ᵉᵰᵞ ᵺᶀ ᵿᵪᵗᵾᵺ ᵮᵾᵡᶋ, 

ᵺᶁᵲ ᵾᵗᵰ , ᵿᵜ ᵗ ᵺᵾ ᵦᵧᵾ ᵬᶂᵪ- ᵧᵾᵬᵪᵾ ᵗᶇ  , ᵰᶇᵡᵴ 

ᵿᵣᵡᶇ ᵡᵲ, ᵾᵧᵿᵰᵗ ᵋᵬᵜᵾᵲᵗᵾ ᵺᵾᵩᵪ, ᶀᵴᵜᶇᵱᵲ, 

ᵿᵺ.ᵿᵺ. ᵡ.ᵯᶀ. ᵱᵾᵰᵲᵾ  
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)γ ᵈᵙᵰᵪ ᵲ ᵮᵿᵻᵙ ᵰᵪ ᵤᶋᵗᵾᵻ   ᵋ ᵲ ᵨᵸᵾ: ɡ   

ᵨᵿ  v ᵨᵸᵾ: ɡ  

ᵬᶂᵷ  ᵨᵸᵾ: ᶣ  

ᵬᵿ ᵰ ᵨᵸᵾ: ᶣ  

)δ ᵘᶇᵴ ᵾᵰᵗᶋ ᵇᵷᵱᵷ 

 

ᵭᶁᵡᵮᵴ ᵡᶇᵿᵣᵱᵰ, ᵗᶇᵡ ᵡᶇᵿᵣᵱᵰ, t ᵮᵣ  ᵻᵴ, ᵗᵮ ᶀ 

ᵰᶈᵨᵾᵪ, ᵯᵿᵴᵮᵴ ᵰᶈᵨᵾᵪ, ᵮᵾ ᵗᶇᵡᵮᵴ ᵗᶋ,χ ᵱᵾᵣᵿᵰ ᵡᵪ 

ᵗᶋ,χ ᵿ ᵷᵿᵰË ᵬᶁᵴ, ᵬᵾᵴᶇ ᵚᵲ, ᵬᵾ ᵗ ᵛ ᶇ, VIP lounge, 

ᵯᶋᵞᵪ ᵗ, ᵱᵾᵲᵾ ᵭᵡ  

)φ ᵮᵪᵾᵮᵡ, ᵺᵅᵲᵜᵪᵾ (Structure) t ᵾ 
ᵴᵾᵿᵙ ᵴᵙᵾᵉᵪᶇ ᵬᵘᵾ ᵴ 

ᵉ ᵾ ᵺᵿᵻᵦᵗᶋ ᵬᵘᵾ ᵴ ᵲ ᵈᵷ ᵱᵗ ᵬᵲᶇ ᵮᵾᵲᵮᶇᵣ ᵦᵾᵲ ᵬᵿᵪ 

ᵱᶋᵙ ᵙ ᵲᵪᶇ ᵝ ᶟ 

)χ ᵬᵾ ᵗ ᵛ ᵰᵦᵾ  ᵈᵙ ᵦᶁᵗ: ᶣᶡ ɟ(ᵗᵾᵲ), ᶢᶡᶡ (ᵰᶋᵡᵲᵺᵾᵉᵗᵴ) 

VIP: ᶣ  ɭ(ᵗᵾᵲ)  

ᵘᶇᵴᵾᵣᶀ: ᶢ  ɩ(ᵗᵾᵲ), ᶣᶡ (ᵰᶋᵡᵲᵺᵾᵉᵗᵴ) 

ᵇᵿᵦ ᵲ ᵬᵾ ᵗ ᵛ: ᶣᶡᶡ  

ᵗᶁᵴ ᵴᵾᵙᵦ  ᵪᶇ. . ᶣᶦᶢ,ᶣᶨᶢ,ᶡᶤᶨ.ᶦᶡ ( ᵱᵾᵡ ᵺᵿᵻᵦ)  

ᶋ:β ᵰᵨᵪ ᵯ ᵣᵾᵲᶀ ᵘᶇᵴ ᵾᵰ ᵗᶋ ᵙᶁ ᵱᶋᵞᵪᵾ ᵲ ᵿᵷ ᵦᶃᵦ ᵬᵱ ᵞᵪᵾ ᵿᵦᵷᶇᵨᵪ, ɥ ᶡᶨ ʝ 

ᶣ.ᶣ. ɩ ᵦᵾᵷ / d ᵱᶋᵞᵪᵾ ᵺ ᵮ ᵩᶀ ᵱᵾᵗᵴᵾᵬ 

ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾ ᵺ ᵮᵿ ᵩ ᵱᵾᵗᵴᵾᵬᵻ ᵴᵾᵊ ᶤ ᵯᵾᵙᵰᵾ ᵱᵺ ᵗᵾᵲ ᵿᵷᵯᵾᵞᵪ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ  

ᵿᵪᵰᵾ ᵥ  ᵬᶂᵷ ᵗᶋ ᴥ ᵲᵥ  

ᵦᵾᵿᵷᵦ d ᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥ β ᵧᵾ ᵺᵅᵲᵜᵪᵾᵗᵾ ᵴᵾᵿᵙ ᵞ ᵙᵾ ᵝᵪᶌᵡ ᵰᵻ ᵷᵬᶁᵥ  ᵱᵾ ᵲᵻᶇᵗᶋ ᵿᵧᵱᶋ ᶟ ᵱᵺ ᵬ ᵾᵦ 

ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾᵗᵾ ᵴᵾᵿᵙ ᵺᵅᵲᵜᵪᵾᵻ  ᵿᵪᵰᵾ ᵥ ᵬᶂᵷ  ᵿᵪ  ᵗᵾᵱ ᵻ  ᵙ ᵲᵪᶇ ᵝ ᶟ  

¶ ᵿᵷ ᵦᶃᵦ ə ᵿ ᵞᵿᵪᵱ ᵲ v ᵊv 

¶ ᵿᵪᵰᵾ ᵥ ᵱᶋᵞᵪᵾ β ᵱᵾᵲᶀ  

¶ ᵡᶇ ᵣᵲ d ᵻᵾᵪ ᵱᵾ  

¶ ᵿᵪᵰᵾ ᵥ χ ᶇ ᵣᵲ ᵱᵾ  

¶ ᵱᵾ ᵬ ᵺᵊ χᵿᵪᵰᵾ ᵥ  

¶ ᵱᵾ ᵬ ᵺᵊᵡ tᵴᵾᵿᵙ ᵿᵮγᶁᵿᵴ ᵮᵦᶀ, u ᵾᵪᶇᵬᵾᵿᵪ β ᵧᵾ ᵇ ᵱ ᶋᵦᵻ ᵗᶋ ᵧᵾᵬᵪᵾ  

¶ ᵾᵿᵷᵿᵩᵗᵻ ᵗᶋ ᵬᶋᵡᶋ ᵱᵾᵿᵷᵪ ᵧᵾᵬᵪᵾ ᵲ d ᵨ ᵲᵻᵪᶇ ᵧᵾᵪ   

¶ ᵿᵪᵰᵾᵥ ᵺᵾᵰ ᶀ ᵯ ᵣᵾᵲᵥ ᵙᵪ  ᵧᵾᵪᵰ ᵿᵪᵰᵾ ᵥ  

¶ ᵺᶁᵲ ᵾ ᵲ ᵯᵿᵷᵦ  (ᵨᶁᵚ ᵡᵪᵾ) ᵪ ᵪ ᵨᵪ ᵿᵪᵹᶇᵿᵩᵦ ᶇ ᵺᵰᶇᵦ ᵿᵪᵩᵾ ᵲᵥ ᵙᵲᶀ ᵷᵣᵾ ŋᵷᵰᶍ ᵺᵰᶁᵨᵾᵱᵰᵾ ᵺᶁᵺᶂᵿᵜᵦ 

ᵙ ᵲᵪᶇ 

ᵿᵪᵰᵾ ᵥ ᴥ ᵲᵥ  
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ᵈᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥᵗᶋ ᵜᵲᵥᵰᵾ ᵺᵾᵉᵡ ᵿ ᵴᵱᵲᶇ ᵺ ᵙᵪ, ᵞᵙ ᵿᵪᵰᵾ ᵥ ᵙ χβ ᵧᵾ ᵇ ᵱ ᵿᵺᵿᵯᵴ ᵗᵾᵱ ᵺᵰᶇᵦ ᵺ  ᴥ ᵾᵴᵪ 

ᵪᶇᵝ χɜ   

ᵺ  ᴥ ᵾᵴ  χᴥ ᵲᵥ  

ᵺ  ᴥ ᵾᵴ  χβ ᵧᵾ ᵰᵰ ᵦ ᵺ ᵯᵾᵲᵗᶋ ᵜᵲᵥᵰᵾ ᵘᶇᵴ ᵾᵰ ᵺᶁ ᵨᵲ ᵲᵾ  χ ᵿᵪᵱᵿᵰᵦ ᵰᵰ ᵦ, ᵿᵮᵞᶁᵴᶀ ᵷ ᵧᵾᵬᵪ, ᵰᶈᵨᵾᵪ 

ᵷ ᵧᵾᵬᵪ ᵲ ᵇ ᵱ ᵿᵺᵿᵯᵴ ᵰᵰ ᵦ ᵗᵾᵱ ᵺᵰᶇᵦ ᵪᶇᵝᵪ ɜ 

ᶣ.ᶣ. ɪ ᵈᵷ ᵱᵗ ᵞ ᵙᵾ 

ᶣ.ᶣ.ᶦ.ᶢ ᵞ ᵙᵾᵗᶋ ᶇ ᵭᵴ  

ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾᵗᶋ ᵴᵾᵿᵙ ᵿᵷ ᵥᶁ ᵺᵰᶁᵨᵾᵿᵱᵗ ᵷᵪᵗᶋ ᵞ ᵙᵾ ᵱᶋᵙ ᵪᶇ β ɜ d ᵱᶋᵞᵪᵾᵗᶋ ᵴᵾᵿᵙ ᵈᵷ ᵱᵗ ᵬᵪ  

ᵞ ᵙᵾ ᶥᶢ.ᶥᶪᶥ  ɪ ᵻᶇ. ᵲᵻᶇᵗᶋ ᵝ ɜ 

ᶣ.ᶣ.ᶦ.ᶣ ᵞ ᵙᵾᵗᶋ ᵗᵾᵲ  

ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾᵗᶋ γ ᵙᵾ ᵬᶂᵥ  ᵺᵲᵗᵾᵲᶀ ᵷᵾᵿᵰ ᵷᵗᶋ ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵷᵪ ᶇ  ᵻᶋ ᶟ d ᵱᶋᵞᵪᵾᵗᶋ ᵙᶁ ᵱᶋᵞᵪᵾ 

ᵇ ᵦᵙ ᵦ ᵿᵪᵰᵾ ᵥ ᵙ ᵲᵪᶇ ᵘᶇᵴ ᵾᵰᵗᵾ ᵺᵅᵲᵜᵪᵾᵻ ᵴᶇ ᵱᶋᵙ ᵙᵪ  ᶇ ᵭᵴ ᵦᵾᵿᵴᵗᵾ ᶤ ᵰᵾ ᵦᶁᵦ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ 

Table 3ᵦᵾᵿᵴᵗᵾ :ɨ ᵈᵱᶋᵞᵪᵾᵗᶋ ᴝ ᶁ ᵱᶋᵞᵪᵾᵻᵗᶋ ᵿᵷ ᵦᶃᵦ ᵞᵾᵪᵾᵗᵾᵲᶀ 

Ŏ- Ü- ÞɰØÃÑɟ¾ɨ ȐÛÛØÌ àɭŝÓÙ 'ßɭ-( 
-̀ ÓȓÈÔÙ ĦÈɭȑÊ×Ö a-fa 
a- ȐŎ¾ɭÈ ĦÈɭȑÊ×Ö a-aa 
b- ¾ÔÊx ßɟÙ _-de 
c- ¾Ô˦ ɠ ÖɮÏɟÑ _-_c 
d- ÕȑÙÔÙ ÖɮÏɟÑ _-_e 
e- ÔɟĦ¾ɭÈÔÙ ¾ɨÈx _-_c 
f- Ĝ×ɟÊȑÖęÈÑ ¾ɨÈx _-`a 
g- ȒĦÛȑÖË ÒȓÙ _-ac 
 ¾ȓÙ àɭŝÓÙ d-h_ 

ᶋ:β ᵰᵨ χᵯ ᵣᵾᵲᶀ ᵘᶇᵴᵾᵰᵗᶋ ᴝ ᶁ ᵱᶋᵞᵪᵾ ᵲ ᵿᵷ ᵦᶃᵦ ᵊᵿ ᵞᵿᵪᵱ ᵲ v ᵿᵦᵷᶇᵨᵪ, ɥɟ ᶨ ʝ 

ᶣ.ᶣ. ᵻ ᵦᵾᵷᵗᵾ ᵴᵾᵿᵙ ᵈᵷ ᵱᵗ 

ᶣ.ᶣ.ᶧ.ᶢ ᵈᵷ ᵱᵗ ᵞᵪᵸᵿ 

ᵾ ᵦᵾᵿᵷᵦ dᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥ ᵦᵧᵾ ᵺ ᵾᵴᵪ ᴝᵪ  ᵗᶂᵴ ɡᶣ ɭγᵪᵾ ᵞᵪᵸᵿᵗᶋ dᵷ ᵱ tᵬᵪ  ᵞᵾ ᵝ ᵞᵺᵰ ᵱᶇ ɥᶦ% 

ᵨ, ɡ ᶦ% bφᵨ ᵲ ᵮᵾᵄᵗᵗᵾ ᵻɟ % ᵰᵞᵨᶁᵲᵻ ᵪᶇ β ᵪᶍ ɜ d ᵷ ᵱ tρ , ᵇᵩᵨ ᵲ ᵮᵾᵄᵗ  ᵰᵞᵨᶁᵲ ᵞᵪᵸᵿ 
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ᵧᵪᶀᵱ ᶇᵮᵾ χᵿᵪᵱᶁᵿ  ᵙ ᵲᵪᶇ β ᵯᵪᶇ γᵾᵪᶀᵱ ᵦᵲᵰᵾ ɛ ᵬᵴ ᵩ ᵪ ᵪᵺᵗᶇᵗᶋ u ᵣᵰᵾ ᵮᵾᵿᵻᵲᵮᵾᵡ ᵿᵪᵱᶁᵿ  ᵙ ᵲᵪᶇ 

ᵝ ᶟ ᵈᵱᶋᵞᵪᵾᵗᶋ ᵴᵾᵿᵙ ᵈᵷ ᵱᵗ γ ᵪᵸᵿ ᵗᶋ  ᵿᵷᵷᵲᵥ ᵦᵾᵿᵴᵗᵾ ɩ ᵰᵾ ρ ᵉŋt ᶋ ᵝ ᶟ   

Table 4ᵦᵾᵿᵴᵗᵾ ɩ: d ᵱᶋᵞᵪᵾᵗᶋ ᵴᵾᵿᵙ ᵈᵷ ᵱᵗ ᵞᵪᵸᵿ 

.ᵺ. ᵕᵻᵨᵾ ᵗᵾᵲ ᵺ ᵱᵾ 

ᵿᵪᵰᵾ ᵥ ᴥ ᵲᵥ  

ᶢ  ᵈᵱᶋᵞᵪᵾ ᵰᶁᵘ ᵨ  ᶢ  

ᶣ  ᵉᵿ ᵞᵿᵪᵱᵲ ᵨ  ᶣ  

ᶤ  ᵕᵯᵲᵿᵺᵱᵲ ᵨ  ᶦ  

ᶥ  ᵺᶁᵬᵲᵯᵾᵉᵞᵲ ᵨ  ᶣ  

ᶦ  ᵴᵿᵞᵿ ᵡᵗ ᵨ  ᶤ  

ᶧ  ᵡᶋᵲ ᵨ  ᶣ  

 

ᶨ  

 

ᵿᵪᵰᵾ ᵥᵗᵰ 

ᵨ  ᶦ   

ᵇᵩ ᵨ   ᶢᶦ  

ᵰᵞᵨᶁᵲ ᶧᶦ  

ᵗᶂᵴ ᶢᶡ ɟ 

ᵺ ᵾᵴᵪᵗᶋ ᴥ ᵲᵥ  

ᶢ  ᵈᵱᶋᵞᵪᵾ ᵰᶁᵘ ᵨ  ᶢ  

ᶣ  ᵉᵿ ᵞᵿᵪᵱᵲ ᵨ   ɡ 

ᶤ  ᵕᵯᵲᵿᵺᵱᵲ ᵨ   ɥ 

ᶥ  ᵺᶁᵬᵲᵯᵾᵉᵞᵲ ᵨ  ᶣ  

ᶦ  ᵴᵿᵞᵿ ᵡᵗ ᵨ        ɥ

ᶧ  ᵡᶋᵲ ᵨ   ɩ 

 ʝ ᵺ ᵾᵴᵪ ᵦᵧᵾ ᵰᵰ ᵦ ᵺ ᵯᵾᵲ ᵗᵰ ᵨ   ɡ

ᵇᵩ ᵨ    ɪ

ᵰᵞᵨᶂᵲ ᶢ  ɟ

ᵗᶂᵴ ᶣ  ɭ 

ᶋ:β ᵰᵨ χᵯ ᵣᵾᵲᶀ ᵘᶇᵴᵾᵰᵗᶋ ᴝ ᶁ ᵱᶋᵞᵪᵾ ᵲ ᵿᵷ ᵦᶃᵦ ᵊᵿ ᵞᵿᵪᵱ ᵲ v ᵿᵦᵷᶇᵨᵪ, ɥɟ ᶨ ʝ 

 

ᶣ.ᶣ.ᶧ.ᶣ ᵿᵪᵰᵾ ᵥ ᵺᵾᵰ ᶀ, ᵬ ᵲᵰᵾᵥ ᵲ ᶋᵦ 

ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥᵗᶋ ᵴᵾᵿᵙ ᵿᵺᵰᶇ ᵡ, ᵝᵣ, ᵗᵾᵢ, e ᵩᵪ ᵪᵿᵞᵗᶈᵗᶋ ᵮᵞᵾᵲᵮᵾᵡ ᵘ ᵲᵨ ᵙ ᵲᵪᶇ β ᵯᵪᶇ Ëȓȋɟ, 
ᵿᵙ ᶀ, ᵮᵾᵴᶁᵷᵾ, ᵰᵾᵡᶋ ᵞ ᵦᵾ ᵺᵾᵰ ᶀᵻ d ᵱᶋᵞᵪᵾ ᵧᵴ ᵪᵿᵞᵗᶈᵗᶋ ᵪᵨᶀ ᵲ β ᵡᶀᵱ ᶇ ᵮᵾᵡ ᵋ ᵘᵪᵪᶍ ᵷᵾ ᵪᵿᵞᵗᶈᵗᶋ 

ᵮᵞᵾᵲᵮᵾᵡ ᵾ  ᵙ ᵲᵪᶇ β ɜ d ᵱᶋᵞᵪᵾᵗᶋ ᵿᵪᵰᵾ ᵥ ᵙᵨᵾ  ᵜᵾᵿᵻᵪᶇ ᵰᶇᵿᵺᵪ ᵞ ᵦᶈ: ᵣᶋᵞᵲ, ᵲᶋᵴᵲ ᵈ ᵨ ᵪᵿᵞᵗᶈᵗᶋ ᵮᵞᵾᵲ 
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ᵮᵾᵡ ᵯᵾᵣᵾᵰᵾ ᵿᵴᵉᵪᶇ β ɜ d ᵱᶋᵞᵪᵾᵗᶋ ᵿᵪᵰᵾ ᵥ ᵰᵰᵾ ᵱᶋᵙ ᵪᶇ ᵿᵪᵰᵾ ᵥ ᵺᵾᵰ ᶀᵗᶋ ᵬ ᵲᵰᵾᵥ ᵦᵾᵿᵴᵗᵾ ᶦ ᵰᵾ 

ᵦᶁᵦ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ 

Table 5ᵦᵾᵿᵴᵗᵾ :ɪ ᵿᵪᵰᵾ ᵥ ᵺᵾᵰ ᶀᵗᶋ ᵬ ᵲᵰᵾᵥ 

Ŏ-Þ- ȑÑÖɟxÌ ÞɟÖŐɠ {¾ɟ| ÒȎØÖɟÌ 

 ̀ Ëȓȋɟ Á-Öɠ- +̀___+___ 

a ȑÀˡɠ+ ØɨÊɟ Á-Öɠ- b+___+___ 

b ÔɟÙȓÛɟ Á-Öɠ- +̀d__+___ 

c ȑÞÖɭęÈ Á-Öɠ- +̀___+___ 

d ȒĦÈÙ ¾ɭ- Åɠ- `__+___ 

e ØÊ ¾ɭ- Åɠ- d_+___+___ 

f {ˡɟ Á-Öɠ- c+___+___ 

g  ÓÙɟÖɭ ÍɟØ   ¾ɭ- Åɠ- `___  
ᶋ:β ᵰᵨ χᵯ ᵣᵾᵲᶀ ᵘᶇᵴᵾᵰᵗᶋ ᴝ ᶁ ᵱᶋᵞᵪᵾ ᵲ ᵿᵷ ᵦᶃᵦ ᵊᵿ ᵞᵿᵪᵱ ᵲ v ᵿᵦᵷᶇᵨᵪ, ɥɟ ᶨ ʝ 

ᶣ.ᶣ.ᶦ. ᵻ ᵿᵪᵰᵾ ᵥ ᵦᵾᵿᵴᵗᵾ 

ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞχ ᵾ ᵿᵪᵰᵾ ᵥᵗᶋ ᵺᵰᵱ β ᵧᵾ ᵗᵾᵱᵾᵷ ᵱᵪ β ᵾᵿᵴᵗᵾ ᵻ ᵰᵾ ᵦᶁᵦ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ

Table 6ᵦᵾᵿᵴᵗᵾ :ᵻ ᵈᵱᶋᵞᵪᵗᶋ ᵿᵪᵰᵾ ᵥ ᵺᵰᵱ β ᵾᵿᵴᵗᵾ 

Ŏ-Þ ȐŎ×ɟ¾ÙɟÒ 
ÛÝx 

 ̀ a b c d 

`  ȐÛĦÍȗÍ |ȒęÅȑÑ×ȎØÂ Ś|ÂÀ+ ȑÑÖɟxÌ 
×ɨÅÑɟ Ø Þɟ{È ¾ɟ×ɟxÙ× ĦÎɟÒÑɟ  

     

a  ÈɭęÊØ zģßɟÑ Ţ¾ȗ×ɟ+ ȑÑÖɟxÌ Éɭ̃ɟ 
Ţ¾ȗ×ɟ   

     

b  Þɟ{È àɭŝ ÞȓØàɟ ÑɭÈǬɟØɟ ÍɟØÔɟØ Ø 
ÛĦÍȓ ÀȓÌĦÎØ ÖɟÒÑ ÞȓȐÛÐɟ ¾ɭęş¾ɨ 
ĦÎɟÒÑɟ  

     

c ØɰÀØɨÀÑ ÍÎɟ ÔÀʅÃɟ ȑÑÖɟxÌ      
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¾  ÃØÌÔǦ ȑÑÖɟxÌ ¾ɟ×xßȼ 

`  ŢɟØȒĞÕ¾. ÞɟÐɟØÌ ¾ɟ×x       

a  ĜÙ¾ '`(      

a ĜÙ¾ 'a Ø b(      

b  ĜÙ¾  'c Ø d(      

c  ĜÙ¾ 'eØ f(      

d ĜÙ¾ 'g(      

e ÒɟȐ¾xÂ Ø ÜɩÃɟÙ×      

f Ř×ɟ¾ Ø ȐÓġÊ      

g ŢÛɭÜ ǬɟØ+ ÖȒęÏØ+ ÒɟÙɭ ÁØ ÍÎɟ 
yę× ÞɟÑɟ ÞɰØÃÑɟ 

     

¿  ȐÛÐȓÍɠ× ÍÎɟ ÞĞÔǦ ¾ɟ×x 

`  ÖɭÑ Ě×ɟÑÙ Ø yȑÎxÂ       

a  Ùɨ ÕɨġÈɭÅ Ø ȑÞȑÞȐÈÕɠ       

À  ÞɭȑÑÈØɡ, ĚÙȒĞÔÂ Ø ÒɟÑɠ zÒȕȑÍx ¾ɟ×x 
 ̀ ĜÙ¾ ̀+a Ø b      

a ĜÙ¾ c+ d+e+f Øg       

ÑɨÈ9 ĜÙ¾ ̀9 ¾ÔÊx ßÙ: ĜÙ¾ a9 ÕȑÙÔÙ ÖɮÏɟÑ: ĜÙ¾ b9 ÔɟĦ¾ɭÈÔÙ ¾ɨÈx: ĜÙ¾ c9 ÓȓÈÔÙ 
ĦÈɭȑÊ×Ö: ĜÙ¾ d9 ȐŎ¾ɭÈ ĦÈɭȑÊ×Ö: ĜÙ¾ e9 ¾Ô˦ɠ ÖɮÏɟÑ: ĜÙ¾ f9 ȒĦÛȑÖË ÒȓÙ: ĜÙ¾ g9 
Ĝ×ɟÊȑÖęÈÑ ¾ɨÈx 

ᶋ:β ᵰᵨ χᵯ ᵣᵾᵲᶀ ᵘᶇᵴᵾᵰᵗᶋ ᴝ ᶁ ᵱᶋᵞᵪᵾ ᵲ ᵿᵷ ᵦᶃᵦ ᵊᵿ ᵞᵿᵪᵱ ᵲ v ᵿᵦᵷᶇᵨᵪ, ɥɟ ᶨ ʝ 

ᶣ.ᶣ.ᶧ.ᶥ ᵈᵷ ᵱᵗ ᵋᵞᵾ, ᵬᵾᵪᶀ, ᵸᶌᵜᵾᵴᵱ, ᵭᶋᵻᵲ ᵬᵾᵪᶀ ᵸᶋᵩᵪ ᵗᶇ    

ᵋᵞᵾ  

ᵱᵺ ᵈᵱᶋᵞᵪᵾᵴᵾᵊ ᵈᵷ ᵱᵗ ᵋᵞᵾ χ ᶇᵬᵾᵴ ᵿᵷᵩᶁᵦ ᵾᵿᵩᵗᵲᵥᵗᶋ ᵿᵣᵞᵾᵉᵪ ᵇᵪᶁ ᵬ grid ᵰᵾᵭ ᵦ 300 KVA ᵗᶋ, 

11/0.4 KV ᵾ ᵺᵭᵰ ᵲ ᵺᶇᵡᵇᵬᵗᶋ ᵧᵾᵬᵪᵾ ᵙ ᵲ ɛ ᵬᵴ ᵩ ᵙᵲᵾᵉᵪᶇ ᵝ ᶟ ᵈᵬᵦᵗᵾᵿᵴᵪ ᵇᵷ ᵧᵾᵗᶋ ᵴᵾᵿᵙ d ᵷ ᵱᵗ 

ᵬᵪ  ᵋᵞᵾ 320 KV ᶇᵰᵦᵾ ᵯᵑᵗᶋ ᵿᵣᵞᶇᵴ ᵞᶇᵪᶇᵲᶇᵡᵲᵗᶋ ᵱᶋᵙ ᵙ ᵲ ᵋᵞᵾ ᵗᶋ ᵰᵾ ᴝᵬᶁᵲᵾ ᵙ ᵲᵪᶇᵝ ɜ 

ᵬᵾᵪᶀ ᵈᵬᶂ ᵦ   
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ᵿᵪᵰᵾ ᵥ ᵜᵲᵥᵗᶋ ᵺᵰᵱᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵈᵬᶂ ᵦ  ᵬᵾᵉᵬᵴᵾᵉᵪ ᵾᵲᵾ ᵬᶂᵲᵾ ᵙ ᵲ ᵝ  ɜᵬᵾᵪᶀ ᵺᵅᵗᵴᵪ ᵙᵪ  ᵰᶁ ᵱ ᵺᵅᵲᵜᵪᵾᵻ  

ᵞ ᵦᶈ ᵭᶁᵮχᵴ ᵡᶇᵿᵣᵱᵰ, ᵗᶇᵡ ᵡᶇᵿᵣᵱᵰ, tᵮ rᵻᵾᵴ, tᵮᶀ ᵰᶈᵨᵾᵪ, ᵯᵿᵴᵮᵴ ᵰᶈᵨᵾᵪ, ᵮᵾ ᵗᶇᵡᵮᵴ tᶋ,χ ᵱᵾᵣᵿᵰ ᵡᵪ 

ᵗᶋ,χ ᵲ ᵿ ᵷᵿᵰË ᵬᶁᵴᵰᵾ ᵝᶁᵡᵾᵝᶁᵡᶈ ᵾᵅᵗ  ᵿᵪᵰᵾ ᵥ ᵙ ᵲᵪᶇᵝ  ɜ ᵺ ᵾᵴᵪ ᴥ ᵲᵥtᶋ ᵮᶇᵴᵾᵰᵾ ᵬᵾᵉᵬᵴᵾᵉᵪ ᵾᵲᵾ ᵈᵑᵗᶋ 

ᵬᵾᵪᶀ ᵿᵬᵋᵪ ᵲ ᵺᵲᵺᵭᵾᵉ ᵗᵾᵱ ᵗᶋ ᵴᵾᵿᵙ ᵱᶋᵙ ᵙ ᵲᵪᶇᵝ ɜ 

ᵸᶌᵜᵾᵴᵱ 

ᵿᵬᵺᵾᵮ ᵮᵾᵿ ᵡ, ᵗᵰᶋᵣᵻ  ᵲ ᵈᵷ ᵱᵗ ᵺᵅ ᵱᵾᵰᵾ ᵻᵾᵦ ᵩᶁᵪᶇ ᵮᶇᵿᵺᵪᵻ  ᵿᵪᵰᵾ ᵥ ᵙ ᵲᵪᶇᵝ  ɜ ᵬᶁ ᵹ, ᵰᵿᵻᵴᵾ ᵲ ᵇᵬᵾ ᵙ 

ᵿ ᵻ ᵴᵾᵊ ᵰᶁ ᵱ ᵺᵅᵲᵜᵪᵾᵻ  ᵞ ᵦᶈ ᵭᶁᵮχᵴ ᵡᶇᵿᵣᵱᵰ, ᵗᶇᵡ ᵡᶇᵿᵣᵱᵰ, tᵮ rᵻᵾᵴ, tᵮᶀ ᵰᶈᵨᵾᵪ, ᵯᵿᵴᵮᵴ 

ᵰᶈᵨᵾᵪ, ᵮᵾ ᵗᶇᵡᵮᵴ t ᶋ,χ ᵱᵾᵣᵿᵰ ᵡᵪ ᵗᶋᵡ, ᵲ ᵿ ᵷᵿᵰË ᵬᶁᵴᵰᵾ ᵝᶁᵡᵾᵝᶁᵡᶈ ᵸᶌᵜᵾᵴᵱ ᵿᵪᵰᵾ ᵥ ᵙ ᵲᵪᶇᵝ  ɜ

ᵭᶋᵻᵲ ᵬᵾᵪᶀ ᵸᶋᵩᵪ ᵗᶇ 

ᵙᶁ ᵱᶋᵞᵪᵾ ᵇᵪᶁᵺᵾᵲ ᵋᵬᶁ  ᵢᵾᵋᵄᵰᵾ ᵝᶁᵡᵾᵝᶁᵡᶈ ᵰᵾᵡᶋ ᵲ ᵬᵾᵪᶀ ᵺᵅᵗᵴᵪ ᵙᵪ  malholes ᵗᶋ ᵱᶋᵙ ᵙ ᵲᵪᶇᵝ  ɜᵰᶁ ᵱ 

ᵺᵅᵲᵜᵪᵾᵻ  ᵞ ᵦᶈ ᵭᶁᵮχᵴ ᵡᶇᵿᵣᵱᵰ, ᵗᶇᵡ ᵡᶇᵿᵣᵱᵰ, tᵮ rᵻᵾᵴ, tᵮᶀ ᵰᶈᵨᵾᵪ, ᵯᵿᵴᵮᵴ ᵰᶈᵨᵾᵪ, ᵮᵾ ᵗᶇᵡᵮᵴ tᶋ,χ 

ᵱᵾᵣᵿᵰ ᵡᵪ ᵗᶋᵡ, ᵲ ᵿ ᵷᵿᵰË ᵬᶁᵴᵰᵾ ᵝᶁᵡᵾᵝᶁᵡᶈ septic tak ᵿᵪᵰᵾ ᵥᵗᶋ ᵿᵣᵞᵾᵉᵪ ᵙ ᵲᵪᶇᵝ  ɜᵷᵹᵾ  ᵺᵰᵱᵗᶋ ᵬᵾᵪᶀᵴᵾᵊ 

ᵰ ᵱᵪᵞᵲ ᵙᵨ  ᵈᵗᵾᵸᶇ ᵬᵾᵪᶀᵗᶋ ᵷ ᵧᵾᵬᵪ ᵙᵪ  ᵈᵗᵾᵸᶇ ᵬᵾᵪᶀ ᵸᶋᵩᵪᵴᵾᵊ ᵺᵰᵾᵷᶇᵸ ᵙᵲᶀ ᵿᵣᵞᵾᵉᵪ ᵙ ᵲ ᵝᶁ ᶈ trank 

ᵗᶋ ᵷ ᵧᵾ ᵙ ᵲᵪᶇᵝ  ɜ  

ᶣ.ᶣ.ᶧ.ᶦ ᵱᶋᵙ ᵪᶇ ᵿᵷᵿᵩ 

)t ᵿᵪᵰᵾ vᵿᵷᵿ φ  

ᵿᵪᵰᵾᵥt ᶋ ᵴᵾᵿᵙ ᵱᶋᵙ ᵙ ᵲᵪᶇ ᵿᵷᵿᵩ ᵨᶁᵮᶈ ᵰᶇᵿᵺᵪᵲᶀ ᵖᵞᵾᵲ β ᵧᵾ ɛ ᵬᵗᵲᵥᵻᵮᵾχ ᵲ ᵰᵰᵾ ᵈᵩᵾ ᵲᵦ ᵪᶇᵝ  ɜ

ᵿᵪᵰᵾ vᵺᵾᵰ ᶀᵻtᶋ u ᶁᵷᵾᵪᶀ ᵬᵲ, ,t ᵾ ᵡᵲ ᵈ ᵨtᶋ ᵰᵾ ᵱᵰᵮᵾᵡ ᵙ ᵲᵪᶇᵝ ɜ ᵑ ᵗᵾᵯᶇᵡᵲᵻ , ᵻᶀᵴ ᵴᶋᵣᵲ, 

ᵲᶋᵴᵲ, ᵗᵿ ᵡ ᵿᵰ ᵺᵲ,  td  ρᵿᵪᵰᵾ vᵗᵾᵱ ᵗᵾ ᵴᵾᵿᵙ ᵱᶋᵙ ᵙ ᵲᵪᶇᵝ  ɜᵱ ᵿᵬ ᵿᵪᵰᵾ vᵗᵾᵱ ᵻ ᵞ ᵦᶈ ᵇᵧ ᵷᵗ , 

ᵺᵾᵩᵾᵲᵥ ᵺᵅᵲᵜᵪᵾ ᵗᵾᵱ ᵻ d ᵨᵰᵾ ᵺᵾᵰᵾ ᵱᵦ ᵻ ᵗᵾ ᵋᵬᵗᵲᵥᵗᶋ ᵱᶋᵙᵗᶋ ᵺᵾγᶈ ᵰᵾᵪᵷᵰt ᶋ ᵱᶋᵙ ᵪᶇᵝ ɜ 

 

)u ᵺ ᵾᵴᵪ β ᵧᵾ ᵰᵰ ᵦ ᵺ ᵯᵾᵲᵗᶋ ᵿᵷᵿ φ

Operation and Maintanence Manual ᵿᵪᵰᵾ ᵥ ᵷᵺᵾᵱᶀᵴᶇ ᵦᵾᵷᵗᵴᵾᵊ ᵻ ᵦᵾ ᵦᵥ ᵙᵪ β ɜ ᵺᶋ ᵇᵪᶁᵺᵾᵲ ᵗᵾᵰ 

ᵯᵑᵗᶋ ᵷᵾ ᵪᵯᵑᵗᶋ ᵯᵪᶇᵲ ᵦᵾᵷᵗᵴᶇ ᵜᶇᵗ ᵞᵾᵄᵜ ᵙᵪ, ᵱ ᵨ ᵪᵯᵑᵗᶋ ᵘ ᵣᵰᵾ ᵰᵰ ᵦ ᵙᵪ  ᶟ ᵿᵪᵰᵾ ᵥ ᵷᵺᵾᵱᶀᵴᶇ 

ᵦᵾᵷᵗᵴᵾᵊ ᵺ ᵾᵴᵪ ᴥ ᵲᵥᵰᵾ ᵗᶇᵻᶀ ᵺᵰ ᵱᵾ ᵈᵊᵬᵲᶇ ᵗᵺᵲᶀ ᵺᵰᵾᵩᵾᵪ ᵙᵪ  ᵯᵪᶀ ᵦᵾᵿᵴᵰ ᵋᵬᵴ ᵩ ᵙᵲᵾᵋᵪᶇ ᶟ 

ᶣ.ᶤ. ᵦᵾᵷᵗᶋ ᵺᵾ ᵨ ᵯ ᵗᵦᵾ  

ᵰᵨᵪ ᵯ ᵣᵾᵲᶀ u ᶇᵴ ᵾᵰ, ᵺ ᵲᶀ ᵿᵞᵴᵾᵗᶈ ᵇ ᵱᵾᵩᶁᵿᵪᵗ ᵮ ᵋ ᶇ ᵱᶀᵱ ᵲ  нᴝᵾᵴᵾᵗᵾ ᵬᵰᵾ ᵲᵻᵪᶇ b ᵪᶁᵰᵾᵪ ᴝ ᵲᵑᵗᶋ 

ᵝ ᶟ ρᶇᵸᵰᶈ ᵲᵾᵿ ᵱ, b ᵦᵲᵾ ᵿ  ᵱ βᵧᵾ ᶇ ᶀᵱ ᵦᵲᵗᵾ ᵭᶂᵡᵮᵴ, ᵗᶇᵡ, ᵗᵮ ᶀ, ᵯᵿᵴᵮᵴ, ᵮᵾ ᵗᶇᵡᵮᵴ, ᵱᵾᵣᵿᵰ ᵡᵪ 
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ᵲ ᵿ ᵷᵿᵰË γ ᵦᵾ ᵴᶋᵗᵿ ᵱ ᵿᵦᵱᶋᵿᵙᵦᵾᵻ ᵺ ᵾᵴᵪ χᶇ ᵄᵨᵾ ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾ ᵰᵻ ᵷᵬᶂᵥ  ᵲᵻᶇᵗᶋ β ɜ ᵦᵾᵷᵴᶇ 

ᵈᵷᵾᵺ, ᵯᵷ,χ β ᵧᵾ ᵮ ᵦᶀ ᵿᵷtᵾᵺ ᵲ ᵺᵻᵲᶀ ᵿᵷtᵾᵺ ᶇ ᵰᵾ  ᵪᵯ ə ᵱᵺ ᶇ ᵗᶋ ᵺᵾᵰᵾᵿᵞᵗ ᵲ ᵈ ᵧ ᵗ ᵿᵷᵗᵾᵺᵗᶋ 

ᵘ ᵮᵾ ᵪᶇ ᵇᵬᶇᵾ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ ᵱᵺ ᵈᵱᶋᵞᵪᵾ ᵺ ᵾᵴᵪᵗᶋ ᵰᵾ ᵲᵾᵿ ᵱ ᵪᵾᵲᵾ, ᵷ ᵱᵗᶋ ᵴᵾᵿᵙ ᵘᶇᵴᵗᶁᵨ ᵲ 

ᵲᵾ ᵗᶋ ᵴᵾᵿᵙ ᵘᶇᵴᵗᶁᵨ  ᵴᵾᵊ ᵷ ᵪ ᵙᵪ  ᵝ ᶟ  

ᵦᵾᵿᵷᵦ ᵘᶇᵴ ᵾᵰᵗᶋ ᵗᶂᵴ ᵿᵺᵡ ᵰᵦᵾ ᶦɟ ,ɟ ᶡ ɟᵲᵻᵪᶇ ᵝ, ᵺᵾᵧᵺᵾᵧᶈ ᵇ ᵦᵲᵾ ᵿ  ᵱ ᵦᵲᵗᵾ u ᶇᵴᵗᶁᵨ ᵿᵦᵱᶋᵿᵙᵦᵾ 

ᵺ ᵾᵴᵪ ᴝ ᵪ  ᵿᵰ ᵪᶇ ᵰᶈᵨᵾᵪ, ᵿᵯ ᶈ ᵘᶇ ᵪ ᵿᵰ ᵪᶇ ᶇ, ᵘᶇᵴᵾᵣᶀ ᵬ ᵲᵷᵦ ᵪ ᵗ, ᵪᶁᵻᵾᵋᵪᶇ ᵗ, ᵸᶌᵜᵾᵴᵱ, ᵗᵾᵱᵾ ᵴᵱ, 

ᵬᵘ ᵪᶇ ᵗ  ᵦᵧᵾ ᵬᵾ ᵗ ᵛ ᵺᵰᶇᵦᵗᶋ ᵷ ᵧᵾ ᵪᶇ ᵝᵪᶍ ᶟ ᵱᵺ ᵈᵱᶋᵞᵪᵾᵗᶋ ᵿᵣᵞᵾᵉᵪ ᵰᵿᵻᵴᵾ ᵦᵧᵾ ᵇᵬᵾ ᵙᵰᶈ ᶀ ᵦᵷᵲᵴᶇ 

ᵯᵑᵗᶋ ᵨᵾ, ᵴᶈᵿ ᵙᵗ ᵺᵰᵾᵪᵦᵾ ᵦᵧᵾ ᵺᵾᵰᵾᵿᵞᵗ ᵺᵰᵾᵷᶇᵸᶀᵗᵲᵥᵗᶋ ᵺᵰᶇᵦ ᵱᵺ ᵘᶇᵴ ᵾᵰᵴᶇ ᵱᵾᵯᶂᵿᵦ ᵨᵪᶇ ᵇᵬᶇ ᵾ 

ᵙ ᵲᵑᵗᶋ ᵝ ɜ    
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ᵬ ᵲ ᵝᶇᵨ  ɨ ᵿᵦᵷᶇᵨᵪ ᵦᵱᵾᵲ ᵙᵨᵾ  ᵇᵬᵪᵾᵉᵑᵗᶋ ᵿᵷᵿᵩ 

ᵗ ᵪ ᵬ χ ᵙᵲᵬᵾᵿᵴᵗᵾ, ᵷᵣᵾ ᵪ.ɑ ᶅ, uᶈᵲᵷᵪᵰᵾ ᵿᵪᵰᵾ ᵥ ᵙᵪ  ᵴᵾᵿᵙᵑᵗᶋ ᵰᵨᵪ ᵯ ᵣᵾᵲᶀ ᵘᶇᵴ ᵾᵰᵗᶋ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ 

ᵯᵾᵷ ᵰᶂ ᵱᵾ  t χᵿᵦᵷᶇᵨᵪ ᵦᵱᵾᵲ ᵙᵨᵾ  ᵇᵬᵪᵾᵊᵑt ᵾ ᵿᵷᵿᵩᵻᵗᶋ ᵿᵷ ᵦᶃᵦ ᵿᵷᵷᵲᵥ ᵱᵺ ᵬ ᵲ ᵝᶇᵨᵰᵾ ɛᵴᶇᵘ ᵙ ᵲᵑᵗᶋ 

ᵝ ɜ  

ᵱᵺ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ  t χb ᵱᵱᵪᵰᵾ b ᵬᵪᵾᵊᵗᵾ ᵿᵷᵿᵩᵻ  ᵷᵾᵦᵾᵷᵲᵥ ᵺᵅᵲv o  χɥ ᶡᶨᶧ, ᵷᵾᵦᵾᵷᵲᵥ 

ᵺᵅᵲv ᵿᵪᵱᵰᵾᵷᵴᶀ ɥ ᶡᶨᶨ ᵦᵧᵾ ᵲᵾᵿ ᵱ ᵷᵾᵦᵾᵷᵲᵥ ᵯᵾᵷ ᵰᶂ ᵱᵾ  t χᵿᵪᵨ ᵿᵸᵗᵾ ɥ ᶡᶦᶡ, ᵰᵾ d ᵩᵾᵲᶀᵦ ᵲᵻᶇᵗᶋ 

ᵝ ɜ ᵦᵾᵷᵺᵄᵙ ᵺ ᵮᵿ ᵩᵦ ᵈᵷ ᵱᵗ ᵞᵾᵪᵗᵾᵲᶀ ᵾ  ᵙᵪ  ᵦᵾᵷᵗᶋ ᵙᶁ ᵱᶋᵞᵪᵾ, b ᵱ ᵾᵿᵷᵿᵩᵗ ᵗᵾᵙᵞᵾᵦᵻᵗᶋ 

ᵇ ᵱᵱᵪ β ᵧᵾ ᵧᵴᵙᵦ ᵰᵥ ᵙ ᵲᵑᵗᶋ ᵻᶋ ɜ ᵿᵷ ᵻtᶋ ᵧᵴᵙᵦ ᵿᵪᵲᶀ ᵥ, ᵧᵾᵿᵪᵱᵾᵻ ᵺᵅᵙᵗᶋ β ᵴᵭᵴ, ᵚᵲᵩᶁᵲᶀ 

ᵺᵷ ᵥ ᵦᵧᵾ ᵰᶁᵘ ᵺᶂᵜᵪᵾᵾᵲᵾ ᵦᵾᵷᵴᶇ ᵬᵾ χᵺ ᶇ ᵯᵾᵷᵻᵗᶋ ᵬᵿᵻᵜᵾᵪ ᵙ ᵲᵱᶋ ᵺᵾᵧᶈ ᵱᵾ ᵺ ᵿᵷᵿᵩᵗᶋ ᵱᶋᵙᵴᶇ 

ᵬᵿᵻᵜᵾᵪ ᵙ ᵲᵑᵗᵾ ᵯᵾᵷᵻ ᵗᶋ ᵰᶂ ᵱᵾ  t χᴝ ᵲᵱᶋ  ɜᵗᵾᵿᵸᵦ ᵿᵦᵷᶇᵨᵪ, ᵪ ᵸᵾᵻ ᵗᶋ b ᵱᵱᵪ ᵦᵧᵾ ᵦᵿ ᵷᵲᵻ ᵗᶋ 

ᵰᵾ ᵱᵰᵴᶇ ᵿ ᵿᵦᵱ ᵞᵾᵪᵗᵾᵲᶀ ᵺᵅᵗᵴᵪ ᵙ ᵲᵱᶋ  ɜ ᵱᵺᶈᵙᵲᶀ ᵸᵪᵾᵷᵴᶀ, ᵞᵾᵄᵜᵺᶂᵜᶀ, ᵱᶋᵙᵸᵾᵴᵾ ᵬ ᵲ ᵥ, ᵦᵧᵾ 

ᵝᵴᵭᵴᵮᵾ χ ᵾᵧᵿᵰᵗ ᵦ ᵱᵾ ᵗ ᵺᵅᵗᵴᵪ ᴝ ᵲᵱᶋ  ɜ

ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ  t χ ᵿᵦᵷᶇᵨᵪ β ᵱᵾᵲᶀᵗᵾ ᵴᵾᵿᵙ ᵇᵬᵪᵾəᵑᵗᵾ ᵰᶁᵘ ᵿᵷᵿᵩᵻ  ᵿᵪ ᵾᵪᶁᵺᵾᵲ ᵲᵻᶇᵗᶋ ᵝ  ɜ

¶ ᵈᵷ ᵱ tγ ᵾᵪᵗᵾᵲᶀᵗᵾ ᵴᵾᵿᵙ ᵺ ᵨᵯ  ᵺᵾᵰᵾ ᶀᵻ ᵗᶋ ᵺᵿᵰ ᵾ ᵦᵧᵾ ᵪ ᵸᵾᵻ ᵗᶋ ᵾ ᵱᵾ, 

¶ ᶇ ᵿᵪᵩᵾ ᵲᵥ ᵿᵦᵷᶇᵨᵪ ᵲ tᵾᵱ ᵺᶂᵜᶀ ᵬᶇᵸ ᵦᵧᵾ ᵬᵾᵸ, 

¶  ᵺ ᵮᵿ ᵩᵦ χ ᵙᵲᵬᵾᵿᵴᵗᵾ, ᵷᵣᵾ, ᵿᵷ ᵾᵴᵱ, ᵷᵾ ᵱ ᵺᵅ ᵧᵾ, ᵿᵞ ᵴᵾ ᵸᵾᵺᵪ ᵗᵾᵱᵾ ᵴᵱ, ᵿᵞ ᵴᵾ ᵺᵰ ᵷᵱ 

ᵺᵿᵰᵿᵦᵗᶋ ᵗᵾᵱᵾ ᵴᵱ ᵈ ᵨᵰᵾ ᵺᶁᵜχᵾχᵾᵄᵺ ᴝ ᵲᵱᶋ ᵺᵾᵧᶈ ᵺᶂᵜᵪᵾᵡᵾᵄᵺᵗᶋ γ ᵾᵪᵗᵾᵲᶀ ᵿᵴᵉᵱᶋ, 

¶ ᵯᶌᵿᵦᵗ, γᶈᵿᵷᵗ, ᵺᵾᵰᵾᵿᵞᵗ βᵧᵾ ᵺᵾ ᵗᶃᵿᵦᵗ ᵷᵾᵦᵾᵷᵲᵥ ᵺ ᵮᵿ ᵩ ᵦ ᵱᵾ ᵗ ᵺᵅᵗᵴ χᴝᵪ ᵗᵾ ᵴᵾᵿᵙ ᵧᵴᵙᵦ 

ᵰᵥ ᵙ ᵲᵱᶋ, 

¶ ᵿᵦᵱ ᶋᵮβᵾ χd ᵑᵗᵾ ᵞᵾᵪᵗᵾᵲᶀᵴᵾᵊ ᵧᵾᵪᶀᵱᵻ ᵺᵅᵙᵗᶋ ᵝᵴᵭᵴ β ᵧᵾ γᵾᵄᵜᵺᶂᵜᶀᵗᶋ ᵱᶋᵙᵴᶇ 

ᵰᵾᵿᵥᵗᵲᵥ ᵙ ᵲᵱᶋ, 

¶ ᵦᵾᵷᵮᵾᵡ ᵬᵪ  ᵺ ᶇ ᵯᵾᵷ ᵦᵧᵾ ᵱᶁᵪᶀtᵲ vɛ ᵬᵾᵱᵻ ᵗᶋ ᵮᵾᵲᶇᵰᵾ ᵞᵾᵪᵗᵾᵲᶀ ᵨᵪ ᵺᵾᵧᶈ ᵧᵾᵿᵪᵱᵗᶋ ᵲᵾᵱ 

ᵺᶁᵟᵾᵷ ᵺᵅᵗᵴᵪ ᴝ ᵲᶀ ᵿᵦᵷᶇᵨᵪᵰᵾ ᵺᵰᵾᵷᶇᵸ ᵙᵪ ᵗᵾ ᵴᵾᵿᵙ ᵦᵾᵿᵷᵦ ᶇ ᵰᵾ ᵺᵾᵷ ᵞᵿᵪᵗ ᵺᶁᵪᶁᵷᵾᵊ ᵙ ᵲᵱᶋ, 

¶ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ  t χ ᵿᵦᵷᶇᵨᵪ β ᵱᵾᵲᶀᵗᵾ ᵴᵾᵿᵙ β ᵱᵾ ᵗ ᵺᵅᵗᵴᵪ, ᵯᵾᵷᵻ ᵗᶋ ᵬᵿᵻᵜᵾᵪ, 

ᵱᶂᵪᶀᵗᵲᵥᵗᵾ ɛ ᵬᵾᵱᵻ , β ᵧᵾ ᵷ ᵧᵾᵬᵪ ᵱᶋᵞᵪᵾ ᵦᵱᵾᵲ ᵙ ᵲᵱᶋ,   

.ɨ.ɡ ᵿᵦᵷᶇᵨᵪᵗᶋ ᵬᶁᵪᵲᵾᵷᵴᶋᵗᵪ  

ᵦᶁᵦ ᵿᵦᵷᶇᵨᵪ ᵦᵱᵾᵲ ᵙᵨᵾ ᵧᵴᵾᵗᶃᵦ ᵪ ᵸᵾ, χᴝ ᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵷ ᵦᶁᵙᵦ ᵿᵷᵷᵲᵥ ɥ ᶡᶨᶦ, ᵯᶂ -ᵋᵬᵱᶋᵙ χ ᵸᵾ, 

ᵗᶇ ᶀᵱ ᵦ ᵱᵾ ᵗ ᵿᵷᵯᵾᵙᵗᵾ ᵈᵄᵗᵣᵾᵻ, ᵿᵷ ᵥᶁ ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵷᵪtᶋ t ᵾᵱᵱᶋᵞᵪᵾ ɥ ᶡᶨ/ɩᶨᶦ, ᵰᵨ χᵯ ᵣᵾᵲᶀ 

ᵘᶇᵴ ᵾᵰᵗᶋ ᴝ ᶁ ᵱᶋᵞᵪᵾ, ᵿᵷ ᵦᶃᵦ ᵊᵿ ᵞᵿᵪᵱ ᵲᵛ ᵲᵬᶋᵡ ɥ ᶡᶨᶨ ᵞ ᵦᵾ ᵿᵦᵷᶇᵨᵪᵻ ᵗᶋ ᵺᵰᶀ ᵾ ᵲ ᵬᶁᵪᵲᵾᵷᵴᶋᵗᵪ 

ᵙ ᵲᵱᶋ ɜ ᵰᶌᵺᵰ ᵺ ᵮᵿ ᵩ γᵾᵪᵗᵾᵲᶀ, γ ᵴ βᵧᵾ ᵰᶌᵺᵰ ᵿᵷᵯᵾᵙᵮᵾᵡ ᵿᵴᵉᵱᶋ ᵯᵪᶇ ᵯᶂ-ᵿᵷ ᵾᵪᵗᶋ ᵦ ᵱᵾ ᵗ ᵺ ᵯᵾ ᵦᵾ 

ᵇ ᵱᵱᵪ ᵿᵦᵷᶇᵨᵪᵮᵾ χᵿᵴᵉᵱᶋ  ɜγᵴ βᵧᵾ ᵷᵾᵱᶁᵗᶋ ᴝᶁᵥ ᵦᵲ ᵧᵴᵙᵦ ᵿᵪᵲᶀ ᵥ ᵦᵧᵾ ᵺᵾᵿᵻ ᵱ ᵺᵰᶀ ᵾᵮᵾᵡ ᵺ ᵴtᵪ 

ᵙ ᵲᵱᶋ ɜ γ ᶈᵿᵷᵗ ᵷᵾᵦᵾᵷᵲᵥᵗᵾ ᵿᵷᵿᵯ  ᵈᵄᵗᵣᵾᵗᶋ ᵴᵾᵿᵙ ᵷᵪ β ᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ ᵰ ᵾᵴᵱᵗᵾ ᵗᵾᵸᵪᵻ ᵗᶋ ᵬᵿ χ
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ᵺᵰᶀ ᵾ ᴝ ᵲᵱᶋ ɜ ᵺᵾᵰᵾᵿᵞᵗ, d ᵧ ᵗ ᵦᵧᵾ ᵺᵾᵄ ᵗᶃᵿᵦᵗ ᵷᵾᵦᵾᵷᵲᵥᵗᶋ ᵞᵾᵪᵗᵾᵲᶀ ᵿᵞ ᵴᵾ ᵲ ᵧᵾᵪᶀᵱ β ᵻᵗᶋ 

ᵞᵪᵺᵾᵅᵿ ᵱᵗ ᵱ β ᵱᵾ ᵗᵗᶋ ᵺᵾᵿᵻ ᵱ ᵺᵰᶀ ᵾᵮᵾᵡ ᵺ ᵗᵴᵪ ᵙ ᵲᵱᶋ ɜ 

.ɨ.ɥ ᵦᵾᵷᵗᶋ ᵯᵾᵷ ᶇ  ᵿᵪᵚᵾ ᵲᵥ ( ᵱ ᵲ ᵇ ᵱ) 

ᵱᵺ ᵈᵱᶋᵞᵪᵾ ᶇ ᵴᵾᵊ ᵱ  ᵯᵾᵿᵷ ᶇβ  ᵲ ᵇ ᵱ  ᵯᵾᵿᵷ ᶇβ  ᵯᵪᶇᵲ ᵷᴝ ᵗᵲᵥ ᴝ ᵲᵑᵗᶋ ᵝ, γ ᵺᵴᵾᵊ ᵦᵴ 

ᵿᵮ ᵦᶃᵦ ᵬᵰᵾ ᵷv ᵪ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ 

ᵱ ᵯᵾᵿᵷᵦ ᶇ: ᵱᵺ ᶇ b ᵦᵙ ᵦ d ᵱᶋᵞᵪᵾᵗᶋ ᵿᵪᵰᵾᵥ ᵗᵾᵱ ᵪᶇ, d ᵱᶋᵞᵪᵾᵗᶋ ᵿᵪᵰᵾ ᵥᵗᶋ ᵴᵾᵿᵙ ᵺᵻᵾᵱᵗ 

ᵺᵅᵲᵜᵪᵾᵻ ᵿᵪᵰᵾ ᵥ ᴝ  χᵷᵾ ᵿᵪᵰᵾ ᵥ ᵺᵾᵰ ᶀ ɛ ᵘᵪᵪᶍ ᴝ ᵪ , ᵯ ᵣᵾᵲᵥ ᴝ  χᵷᵾ b ᵱ ᵱᶋᵞᵪᵻᵗᵾ ᵴᵾᵿᵙ ᵱᶋᵙ 

ᵙ ᵲᵪᶇ ᶇ ᵺᵮᶈᵴᵾᵊ ᵱ ᵯᵾᵿᵷᵦ ᶇ ᵯᵿᵪ ᵝ  ɜᵱᶋ d ᵱᶋᵞᵪᵾᵗᶋ ᶇ ᵗᶋ ᶣᶦᶡ ᵿᵰᵡᵲ ᵷᵲᵬᵲ ᶇ ᵴᵾᵊ ᵱ 

ᵯᵾᵿᵷᵦ ᶇ ᵗᶋ ᵬᵰᵾ ᵿᵴᵊᵑᵗᶋ β ɜ   

ᵇ ᵱ ᵯᵾᵿᵷ β ᶇ: d ᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥᵗᶋ ᵱᵾᵗᵴᵾᵬᵴᶇ ᵱ  ᵯᵾᵷ ᵪᵬᵪ  ᵦᵲ ᵈᵱᶋᵞᵪᵾᵰᵾ ᵺᵅᵴ  ᵗᵰ ᵜᵾᵲᶀ 

ᵲ ᵿᵪᵰᵾ ᵥ ᵞᵪᵸᵿ ᵗᶋ ᵱᵾᵗᵴᵾᵬᵴᶇ ᵯᵾᵷ ᵬᵪ  ᵞᵾᵪᶇ ᶇ ᵴᵾᵊ ᵇ ᵱ  ᵯᵾᵿᵷᵦ ᶇ  ᵯᵿᵪ ᵝ; γ ᵦᶋ ᵷᵪ ᶇ ᵰᵾ 

ᵗᵾᵰᵨᵾᵲᵴᶇ ᵬᵾ χᵺ ᶇ ᵯᵾᵷ ᵷᵾ ᵺᵾᵰᵾᵿᵞᵗ ᵺᵅᵲᵜᵪᵾ ᵲ ᵲᶀᵿᵦ ᵲᵷᵾᵞᵰᵾ ᵬᵪ  ᵺ ᶇ ᵯᵾᵷ ɜ  ᵇ ᵱ  ᵯᵾᵿᵷ β ᶇ ᵰᵾ, 

ᵈᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥ ᵪᶇ ᵧᵾᵪᶀᵱ ᵦᵻᵗᶋ ᵷᵣᵾ ᵪᵅ ᶪ ᵲ ɡ  ɡᵴᵾᵊ  ᵿᵴᵊᵑᵗᶋ β ɜ 

.ɨ.ɨ ᵦᵾᵷ ᵗᵾᵱᵾ ᵷᵱᵪ ᵪᶇ ᶇ ᵗᶋ ᵪ ᵺᵾᵗᶋ ᵇ ᵱᵱᵪ ᵦᵧᵾ ᵿᵷ ᶇᵹᵥ  

ᵦᵾᵿᵷᵦ ᵰᵨᵪ ᵯ ᵣᵾᵲᶀ ᵘᶇᵴ ᵾᵰᵗᶋ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ ᵗᵪ ᵿᵦᵷᶇᵨᵪ β ᵱᵾᵲᶀᵗᵾ ᵰᵰᵾ ᵱᵺ ᶇ ᵗᶋ 

ᵯᶌᵙᶋᵿᵴᵗ ᵞᵾᵪᵗᵾᵲᶀᵗᶋ ᵴᵾᵿᵙ ᵧᵾᵴᵾᵗᶃᵦ ᵪ ᵸᵾ, ᵯᶌᵙᶋᵿᵴᵗ χ ᵸᵾ, ᴝᶁᵙᵴ χ ᵸᵾᵗᶋ ᵇ ᵱᵱᵪ ᵙ ᵲᵱᶋ ᵲ ᵺᵾᵰᵾᵿᵞᵗ 

ᵦᵧᵾ ᵈ ᵧ ᵗ ᵞᵾᵪᵗᵾᵲᶀᵗᵾ ᵴᵾᵿᵙ ᵗᶇ ᶀᵱ ᵦ ᵱᵾᵗ ᵿᵷᵯᵾᵙᵴᶇ ᵗᵾᵸᵪ ᵙᵲᶇᵗᶋ ᵿᵦᵷᶇᵨᵪ ᵺᵾᵧᶈ ᵗ ᵪ ᵬ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵷᶇᵮᵺᵾᵊᵡᵮᵾᵡ γᵾᵪᵗᵾᵲᶀᵻ ᵺᵅᵗᵴᵪ ᵙ ᵲᵱᶋ  ɜᵾ  ᵦ ᵱᵾᵗᵗᶋ ᵿᵷ ᶇᵹᵥ ᵬ ᵾ βᵯᶌᵙᶋᵿᵴᵗ ᵺᶂᵜᵪᵾ 

ᵥᵾᵴᶀ (Geographic Information System( tᶋ ᵱᶋᵙᵴᶇ ᵱ  ᵯᵾᵮ ᶇ  ᵪ ᵸᵾᵰᵾ ᵋᵦᵾ ᵲᵱᶋ ɜ 

ᶤ.ᶥ. ᵜᶇᵗᵿᵴ  / ᵱᵾ ᵺ β ᵧᵾ ᵾᵷᵴᶀᵗᶋ ᵿᵪᵰᵾ ᵥ ᵙᵲᶀ ᵈᵷ ᵱᵗ ᵦ ᵱᵾt ᵺᵅᵗᵴᵪ 

ᵈᵱᶋᵞᵪᵾ ᶇ ᵗᶋ ᵯᶌᵿᵦᵗ, γ ᶈᵿᵷᵗ, d ᵧ ᵗ-ᵺᵾᵰᵾᵿᵞᵗ, ᵺᵾᵅ ᵗᶃᵿᵦᵗ, ᵲᵾᵺᵾᵱᵿᵪᵗ ᵷᵾᵦᵾᵷᵲᵥᵗᶋ ᵈᵩᵾᵲᵯᶂᵦ 

ᵦ ᵱᵾt ᵺᵅᵗᵴᵪ ᴝᵪ ᵗᵾ ᵴᵾᵿᵙ ᵺᵰᶂᵻᵙᵦ ᵝᵴᵭᵴ / ᵺᵾᵷ ᵞᵿᵪᵗ ᵬᵲᵾᵰᵸ ᵗᶋ ᵴᵾᵿᵙ ᵜᶇᵗᵿᵴ  (Specific Checklist) 

ᵲ ᵚᵲᵩᶁᵲᶀ ᵺᵷ ᵥ ᵾᵷᵴᶀ ᵦᵱᵾᵲ ᵙᵲᶀ ᵺᶋᵿᵻ ᵇᵪᶁᵺᵾᵲ ᵦ ᵱᵾt ᵺᵅᵗᵴᵪ ᴝ ᵲᵑᵗᶋ ᵝ  ɜχ ᵰᶁᵪᵾ ᵜᶇᵗᵿᵴ  ᵲ ᵺᵷ ᵥ 

ᵾᵷᵴᶀ ᵇᵪᶁᵺᶂᵜᶀ ... ᵰᵾ ᵲᵾᵿᵘᵑᵗᶋ ᵝ  ɜ

ᶤ.ɪ. ᵧᵴᵙᵦ ᵇ ᵱᵱᵪ  

ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ  t χᴥ ᵲᵥᵰᵾ ᵇ ᵱᵱᵪ ᵡᶋᵴᶀ ᵾᵲᵾ ᵿᵰᵿᵦ ᶣᶡᶨᶩ/ᶡᶤ/ᶡᶪ ᵨᶇᵿᵘ ᶣᶡᶨᶩ/ᶡᶤ/ᶢᶦ ᵺ ᵰ 

ᵧᵴᵙᵦ ᵇ ᵱᵱᵪ ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ  ɜ ᵧᵴᵙᵦ ᵇ ᵱᵱᵪᵗᶋ ᵰᵰᵾ ᵯᶌᵿᵦᵗ, ᵞᶈᵿᵷᵗ ᵲ ᵺᵾᵰᵾᵿᵞᵗ-d ᵧ ᵗ ᵦᵧᵾ 

ᵺᵾᵄ ᵗᶃᵿᵦᵗ ᵷᵾᵦᵾᵷᵲᵥ ᵺ ᵮ ᵩᶀ ᵦ ᵱᵾ ᵗᵻ  ᵺᵅᵗᵴᵪ ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ ɜ  
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.ɨɪ. ɡ ᵯᶌᵿᵦᵗ ᵷᵾᵦᵾᵷᵲᵥ 

ᵯᶌᵿᵦᵗ ᵗᵾᵲᵗ ᵦ ᵷᵻ ᵴᶇ ᵈᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥ ᵗᵾᵱ ᵰᵾ ᵱ  ᵯᵾᵷ ᵬᵾᵨ ᵝᵪᶍ  ɜ ᵦᵾᵷ ᵗᵾᵱᵾ ᵷᵱᵪ ᵪᶇ ᶇ ᵗᶋ ᵯᶂ-

ᵋᵬᵱᶋᵙ, ᵯᶂ-ᵷᵪᶋᵡ, ᵯᶂ- ᵱ ᵦᵧᵾ ᵬᵿᵻᵲᶋ, ᵻᵾᵷᵾᵬᵾᵪᶀ, ᵪᵨᶀᵪᵾᵴᵾ, ᵦᵧᵾ ᵨᶁᵹᵥᵗᶋ ᵷᵦ ᵰᵾᵪ ᵇᵷ ᵧᵾᵗᶋ ᵷᵾᵲᶇᵰᵾ 

ᵞᵾᵪᵗᵾᵲᶀ ᵿᵴᵪ ᵇ ᵱᵱᵪ ᵡᶋᵴᶀ ᵾᵲᵾ ᵈᵷᵾᵨᶀ ᶇ ᵗᶋ ᵰᵥ ᵙ ᵲ walk-through ᵷᵾ ᵱ  ᵇᵷᵴᶋᵗᵪ ᵙᵪᶁ ᵗᵾ ᵺᵾᵧᶈ 

ᵧᵾᵪᶀᵱ ᵮᵾᵿᵺ ᵨᵾᵺᵄᵙ ᵺᵰᶂᵻᵙᵦ ᵝᵴᵭᵴ ᵙ ᵲᵱᶋ ᶟ ᵞᵴᵷᵾᵱᶁ, ᵦᵾᵬ ᵰ, ᵷᵹᵾ , ᵯᶂ-ᴝ ᵯ  ᵴᵙᵾᵱᵦᵗᵾ ᵦ ᵱᵾ ᵗᵻ  

ᵞᵴᵿᵷ ᵾᵪ ᵲ ᵰᶌᵺᵰ ᵿᵷ ᵾᵪ ᵿᵷᵯᵾᵙᵗᵾ ᵗᵾᵿᵸᵦ ᵿᵦᵷᶇᵨᵪᵻ ᵮᵾᵡ ᵺᵅᵗᵴᵪ ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ ɜ ᵱ ᵦᶌ ᵞᵴ, ᵷᵾᵱᶁ ᵲ 

ᵰᵾᵡᶋᵗᶋ ᵙᶁᵥ ᵦᵲ ᵱᶋᵙᵸᵾᵴᵾᵰᵾ ᵰᵾᵬᵪ ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ ᶟ ᵱᵺᵗᵾ ᵇᵿᵦ ᵲ  ᵦᵾᵷ ᵗᵾᵱᵾ ᵷᵱᵪ ᵙᵨᵾ  ᵯᶌᵿᵦᵗ 

ᵷᵾᵦᵾᵷᵲᵥᵰᵾ ᵬᵪ  ᵺ ᶇ ᵯᵾᵷ ᵲ ᵿᵦᵪᶀᵻ ᵗᶋ ᵱᶂᵪᶀᵗᵲᵥᵗᵾ ᵋᵬᵾᵱᵻ ᵗᵾ ᵷᵾᵲᶇᵰᵾ ᵺᵰᶂᵻᵙᵦ ᵝᵴᵭᵴ ᵮᵾ χγ ᵾᵪᵗᵾᵲᶀ 

ᵻᵾᵿᵺᵴ ᵙ ᵲᵱᶋ ᶟ  

.ɨɪ. ɥ ᵞᶈᵿᵷᵗ ᵷᵾᵦᵾᵷᵲᵥ 
ᵞᶈᵿᵷᵗ ᵺᵷ ᵥᵗᶋ ᵴᵾᵿᵙ ᵈᵱᶋᵞᵪᵾ ᶇ  ᵿᵯ  ᵬᶈᵨᵴ ᵺᵷ ᵥ ᵲ ᵈᵱᶋᵞᵪᵾ ᶇ ᵗᵾ ᵰᶁᵘ ᵿ ᵻ ᵺᵄᵙ ᵇ ᵦ ᵱᵾ 

ᵙ ᵲᵱᶋ ᶟ ᵬᶈᵨᵴ ᵺᵷ ᵥᵗᶋ ᵰᵰᵾ ᵦᵾᵿᵷᵦ ᶇ  ᵿᵯ ᵗᵾ ᵺᵮᶈ ᵘ ᵲ ᵬᶋᵴᵻ ᵗᶋ ᵙᵥᵪᵾ ᵙ ᵲ ᵞᶈᵿᵷᵗ ᵷᵾᵦᵾᵷᵲᵥ ᵲ 

ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵷᵪ ᵋᵬᵯᶋ ᵾ ᵺᵰᶂᵻᵗᶋ ᵧᵾᵬᵪ ᵿᵷᵹᵱᵻ ᵰᵾ ᵞᵾᵪᵗᵾᵲᶀ ᵺᵅᵗᵴᵪ ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ ɜ ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵷᵪ 

ᵋᵬᵯᶋ ᵾ ᵺᵰᶂᵻ, ᵲᵾᵞᵪᶀᵿᵦᵗ ᵨᵴᵗᵾ ᵿᵦᵿᵪᵿᵩᵻ ᵗᶋ ᵬᵲᵾᵰᵸ  ᵿᵴᵉᵑᵗᶋ ᵿᵧᵱᶋ ɜ ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵷᵪᵰᵾ ᵬᵾᵉᵪᶇ ᵘ, 

ᵮᶋᵡᵿᵷ ᵷᵾ, ᵟᵾᵲᵬᵾᵦ ᵲ ᵇ ᵱ ᵺᵅᵲᵿ ᵦ ᵞᵾᵿᵦ, ᵷᵪ ᵬᵿᵦᵗᶋ ᵋᵬᵴ ᵩᵦᵾ ᵮᵾᵲᶇᵰᵾ ᵬᵿᵪ ᵞᵾᵪᵗᵾᵲᶀ ᵾ  ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ 

 ɜ ᵱᶇᵗ ᵘᵗᶋ ᵋᵜᵾᵊ, DBH ᵲ ᵈᵱᶋᵞᵪᵾ ᶇ ᵰᵾ ᵯᵑᵗᶋ ᵿᵷ ᵷᵾ ᵦᵧᵾ ᵟᵾᵲᵬᵾᵦᵗᶋ ᵺᵛᵗᵴᵪ ᴝ ᵲᵱᶋ  ɜ

ᵘ ᵞᵾᵿᵦᵗᶋ ᵇ ᵱᵱᵪᵗᶋ ᵰᵰᵾ ᵟᵾᵲ ᵦᵧᵾ ᵬᶋ ᵾ ᵞᵾᵿᵦᵗᶋ ᵷᵪ ᵬᵿᵦᵗᶋ  ᵇ ᵱᵱᵪ 20 X 25 m2 ᵗᶋ dᵱᵾᵦ 

ᵈᵗᵾᵲtᶋ quadrat ᵿᵯ  ᵺᵾᵪᶋ sub-quadrat (5x5 m2 | 1x1 m2 plot) ᵮᵪᵾᵑᵲ EIA Guideline b ᵪᶁᵺᵾᵲ 

ᵙ ᵲᵑᵗᶋ β ɜ ᵺᵾᵧᶈ, Vegitation Loss (density, abundance, frequency, biomass, carbon estimation( 
ᵈ  ρᵬᵿᵪ ᵺᶋᵻᶀ EIA Guideline ᵰᵾ ᵺᵰᵾᵮᶇᵸ ᵯᵑᵗᶋ ᵿᵷᵿᵩ bχ ᶁᵺᵾᵲ ᵙ ᵲᵑᵗᶋ β l ᵺᵾᵧᶈ, ᵱᵻᶀ ᵈᵩᵾᵲᵰᵾ 

ᵿᵮ ᵷᵾᵗᶋ ᵋᵬᵿ ᵧᵿᵦᵗᶋ ᵈᵩᵾᵲᵰᵾ Relative Frequency, Relative Density and Relative Coverage ᵗᶋ 

ᵈᵩᵾᵲᵰᵾ Important Value Index (IVI) ᵺᵰᶇᵦ ᵬ ᵾ ᵴᵙᵾᵉᵑᵗᶋ β ɜ 

ᵈᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥ ᵙᵨᵾ  ᵿᵦ ᵪᵺ ᶇ ᵇᵪᶁᵰᵾᵿᵪᵦ ᵻu ᵗᶋ ᵙᵥᵪᵾ ᵙᵲᶀ, ᵱᵺᵗᶋ ᵮᶇᵺᵴ ᶇᵭᵴ (Basal Area), 

ᵘᵗᶋ ᵈᵱᵦᵪᵗᶋ (Tree Volume) ᵲ β ᵾᵦᶀᵗᶋ ᵋᵜᵾᵉᵰᵾ ᵾᵺᵗᶋ (DBH) ᵈᵩᵾᵲᵰᵾ ᵗᵾᵢᵗᶋ ᵰᵾ ᵾ, ᵘᵗᶋ 

ᵈᵩᵾᵲᵯᶂᵦ ᶇᵭᵴᵻ  ᵰᵾᵬᵪ ᵙ ᵲᵑᵗᶋ β   ɜ 

ᵮᶇᵺᵴ ᶇ ᵭᵴ (Basal area)  

ᵦᵴᵗᶋ ᵺᶁ  ᵱᶋᵙ ᵙᵲᶀ ᵮᶇᵺᵴ ᶇ ᵭᵴ (Basal Area) ᵿᵪᵗᵾᵿᵴᵑᵗᶋ β  ɜ 

ᵮᶇᵺᵴ ᶇᵭᵴ  (BA) = ˊr2 = ᶤ.ᶢᶥᶢᶧ*{(DBH)/ᶥ} ᵷᵙ  ᵿᵰ. 

                          = ᶤ.ᶢᶥᶢᶧ*{( DBH)/ᶥ}*ᶢᶡᶡᶡᶡ ᵻᶇ. 

   ᵞᵻᵾᵄ, DBH = ᵝᵾᵦᶀᵗᶋ ɛ ᵜᵾᵊᵰᵾ ᵘᵗᶋ ᵾᵺ (Diameter at Breast Height) 
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 ᵘᵗᶋ d ᵱᵦ χ(Tree Volume) Ø Ôɟ×ɨÖɟÞ (Biomass) 

ᵦᵴᵗᶋ ᵺᶁ  ᵱᶋᵙ ᵙᵲᶀ ᵘᵗᶋ d ᵱᵦ χ(Tree Volume) Ø Ôɟ×ɨÖɟÞ (Biomass) ᵿᵪᵗᵾᵿᵴᵑᵗᶋ β  ɜ 

ᵈᵱᵦᵪ ( ᵱᶁᵿᵷᵗ ᵿᵰ.) = (ᵮᶇᵺᵴ ᶇ) * (ᵋᵜᵾᵊ )* (ᵭᶋᵰ ᵭᶇ ᵡᵲ)  

ᵞᵻᵾᵄ, ᵭᶋᵰ ᵭᶇ ᵡᵲ = ᶡ.ᶦ 

.ɨɪ. ɨ ᵺᵾᵰᵾᵿᵞᵗ-d ᵧ ᵗ ᵲ ᵺᵾᵅ ᵗᶃᵿᵦᵗ ᵷᵾᵦᵾᵷᵲᵥ 
ᵧᵴᵙᵦ ᵇ ᵱᵱᵪᵗᵾ ᵰᵰᵾ walkthrough survey ᴝ ᵲᶀ ᵈᵱᶋᵞᵪᵾ ᶇ  ᵷᵲᵬᵲ ᵬᵪ  ᵩᵾ ᵰ ᵗ ᵦᵧᵾ ᵺᵾᵄ ᵗᶃᵿᵦᵗ ᵧᵴ, 

ᵪᵿᵞᵗᵗᵾ ᵿᵷ ᵾᵴᵱ, ᵷᵾ ᵱ ᵜᶌᵗ , ᵻᵲᶀ ᵜᶌᵗ  ᵲ ᵘᵾᵪᶇᵬᵾᵪᶀᵗᵾ ᵺ ᵮ ᵩᶀ ᵦ ᵱᵾ ᵗ ᵺᵅᵗᵴᵪ ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ ɜ 

ᵰᶁ ᵱ ᵞᵾᵪᵗᵾᵲ ᵿ ᵺᵅᵙ ᵇ ᵦᵷᵾ ᵦᵾ  ᵙᵲᶀ ᵯᵾᵿᵷᵦ ᶇ ᵗᶋ ᵺᵾᵄ ᵗᶃᵿᵦ, ᵜᵾᵣᵬᵷ  ᵦᵧᵾ ᵲᵿᵦ ᵲᵷᵾᵞ ᵺ ᵮ ᵩᶀ β ᵱᵾ ᵗ 

ᵺᵅᵗᵴᵪ ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ ɜ 

.ɨɪ. ɩ ᵺᵾᵰᶁᵿᵻᵗ ᵝᵴᵭᵴ  

ᶇ  ᵿᵪᵩᵾ ᵲᵥ ᵲ ᵗᵾᵱ ᵺᶂᵜᶀ ᵿᵦᵷᶇᵨᵪ ᵲ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ  t χᵿᵦᵷᶇᵨᵪ ᵦᵱᵾᵲ ᵙᵨᵾ, ᵧᵾᵪᶀᵱ ᵷᵾᵿᵺ ᵨᵾᵻ 

ᵦᵧᵾ b ᵱ ᵺᵲᶋᵗᵾᵲᵷᵾᵴᵾᵻ  ᵺᵅᵙ ᵝᵴᵭᵴ ᵙᵲᶀ ᵲᵾᵱ ᵺᶁᵟᵾᵷᵻ  ᵺᵅᵗᵴᵪ ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ ɜ ᵧᵾᵪᶀᵱᵻ ᵺᵅᵙ ᵝᵴᵭᵴ 

ᵙᵨᵾ  ᵩᶇᵲᶈ ᵺᵗᵾᵲᵾ ᵰᵗ ᵺᶁᵟᵾᵷᵻ ᵪᶈ ᵋᵢᶇᵗᵾ ᵿᵧᵑ ɜ ᵺᵾᵰᶁᵿᵻᵗ ᵝᵴᵭᵴ ᵙ ᵲᵑᵗᶋ ᵧᵾᵪ ᵲ ᵿᵰᵿᵦ ᵦᵾᵿᵴᵗᵾ  ʝᵰᵾ ᵦᶁᵦ 

ᵙ ᵲᵑᵗᶋ ᵝ  ɜ

Table 7ᵦᵾᵿᵴᵗᵾ ʝ: ᵧᵾχᶀᵱ ᵺᵲᶋᵗᵾᵲᵷᵾᵴᵾᵻᵺᵄᵙ ᵝᵴᵭᵴᵰᵾ ᵺᵻᵯᵾᵿᵙᵦᵾ 

ᵿᵰᵿᵦ ᵧᵾᵪ 
ᵺᵻᵯᵾᵿᵙᵦᵾ 

ᵗᶈ ᵭᵱᵦ 
ᵰᵿᵻᵴᵾ ᵬᶁ ᵹ ᵞ ᵰᵾ 

ᶣᶡᶨᶨ/ᶢᶢ/ᶡᶧ ᵗ ᵬχ ᵪᵾ.ᵬᵾ. ᶪ, ᵿᵷ ᵥᶁ ᵰᵿ ᵨᵲ ᵜᶋᵗ ᶢ  ᵻ  ɥ ᶢ  ɭ FGD 

ᶣᶡᶨᶨ/ᶢᶢ/ᶡᶧ ᵗ ᵬχ ᵪᵾ.ᵬᵾ. ᶪ, ᵲᵚᶁᵪᵾᵧᵬᶁᵲ ᶢ  ɟ  ɩ ᶢ  ɩ FGD 

ᶣᶡᶨᶨ/ᶢᶢ/ᶡᶨ ᵗ ᵬχ ᵪᵾ.ᵬᵾ. ᶪ, ᵿᵺᵿ ᵬᶁᵲ ᶢ  ɩ  ɩ ᶢ  ɭ FGD 

ᶣᶡᶨᶨ/ᶢᶢ/ᶡᶨ ᵗ ᵬχ χ ᵾ.ᵬᵾ. ᶪ, ᵬᵪᵙᵲ ᵱᵾᵨᵷ ᵡᶋᵴ ᶢ  ɨ  ɩ ᶢ  ʝ FGD 

ᶣᶡᶨᶨ/ᶢᶢ/ᶡᶩ ᵗ ᵬχ ᵪᵾ.ᵬᵾ. ᶪ, ᵺᵲᵨᵾᵲ ᵡᶋᵴ  ɪ  ɩ  ᶅ FGD 

ᶣᶡᶨᶨ/ᶢᶢ/ᶡᶩ ᵗ ᵬχ ᵪᵾ.ᵬᵾ. ᶢᶣ, ᵩᵰ ᶋᵲ ᵜᶋᵗ  ᶅ  ɪ ᶢ  ɩ FGD 

ᶣᶡᶨᶨ/ᶢᶢ/ᶡᶩ ᵗ ᵬχ χ ᵾ.ᵬᵾ. ᶢᶣ, ᵷ ᵦᶀᵬᶁᵲ (ᵜ ᵘ ᵱᵾ)  ɪ  ɡ  ᵻ FGD 

ᶣᶡᶨᶨ/ᶢᶢ/ᶡᶩ ᵿᵷ ᵥᶁ ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵷ,χ t ᵬχ ᵪᵾ.ᵬᵾ. ᶢ  ᵻ  ɡ ᶢ  ʝ FGD 

ᶣᶡᶨᶨ/ᶢᶢ/ᶡᶨ ᵺ ᵦᶋᵹ ᵱᵾᵨᵷ, ᵗ ᵬχ ᵪᵾ.ᵬᵾ.  ᶅ ᵺᵰᵾᵞ ᵺᶇᵷᶀ, KII 

ᶣᶡᶨᶨ/ᶢᶢ/ᶡᶩ 
ᵈᵱᶁᵸ ᶇ , ᵺ ᵲᶀ ᵗᶇᵡ ᵺᵅᵚ / ᵨᶇᵸ ᵪᵅ ᶣ 

ᵗᶇᵡ ᵺᵅᵚ 
ᵇ ᵱ , KII 
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ᶣᶡᶨᶨ/ᶢᶢ/ᶡᶧ 
ᵨᵪᶇᵸ ᵯᶁᵞᶇᵴ, ᵿᵞ ᵴᵾ ᵘᶇᵴᵗᶁᵨ ᵿᵷᵗᵾᵺ 

ᵺᵿᵰᵦᶀ- ᵺ ᵲᶀ 
ᵗᵾᵱᵾ ᵴᵱ ᵰᶁᵘ, KII 

ᶣᶡᶨᶨ/ᶢᶢ/ᶡᶨ 
ᵺᶋᵰᶇ  ᵗᶁᵰᵾᵲ ᵺᵅᵻ , ᵿᵣᵿᵯᵞᵪ ᵷᵪ 

ᵗᵾᵱᵾ ᵴᵱ 
ᵺᵻᵾᵱᵗ ᵷᵪ ᵇᵿᵩᵗᶃᵦ, 

ᶋ β:γ ᵴᵙᵦ ᵰᵥ, ɥɟ ᶨᶨ 

ᵪᶋ:χ FGD9 Focus Group Discussion and KII9 Key Informant Interview 

  
ᵿᵺᵿ ᵬᶁᵲ ᵷ ᵦᶀ ᵱᵾᵨᵷ ᵡᶋᵴ  

  
ᵲᵚᶁᵪᵾᵧᵬᶁᵲ ᵷ ᵦᶀ ᵿᵷ ᵥᶁ ᵰᵿ ᵨᵲ ᵡᶋᵴ  

Figure 3ᵿᵜ  9ɨ γ ᵾχᶀᵱ ᵺᵲᶋᵗᵾᵲᵷᵾᵴᵾᵻ ᵺᵄᵙ ᵝᵴᵭᵴ ᴝ ᵨᵾ ᵿᵴeŋ ᵗᵾ β ᵷᶀᵲᵻ 

ᶤ.ᶧ. ᵺ ᵿtᵴᵦ ᵪᵰᶁᵪᵾ (ᵰᵾᵡᶋ, ᵬᵾᵪᶀ ᵈ ᵨ) ᵗᶋ ᵱᶋᵙᵸᵾᵴᵾᵰᵾ ᵿᵷ ᶇᵹᵥ  

ᵈᵱᶋᵞᵪᵾᵴᶇ ᵬᵾᵪᶀᵗᶋ ᵙᶁᵥ ᵦᵲᵰᵾ ᵯᵾᵷ ᵬᵾ χᵺ ᶇ ᵺ ᵯᵾᵿᵷᵦ ᵧᵾᵪᵻ  ᵬᵿᵻᵜᵾᵪ ᵙᵲᶀ ᵬᵾᵪᶀᵗᶋ ᵪᵰᶁᵪᵾ ᵺ ᵴtᵪ 

ᵙᵲᶀ ᵱᶋᵙᵸᵾᵴᵾᵰᵾ pH, Electrical Conductivity, Turbidity, Total Suspended Solids, Nitrate, Iron, 

Arsenic Ø E-coli ᵗᶋ ᵰᵾᵬᵪ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ   
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ᶤ.ᶨ. ᵾ  ᵦ ᵱᵾᵗᵗᶋ ᵿᵷ ᶇᵹᵥ  

ᵦᵾᵿᵷᵦ ᵰᵨᵪ ᵯ ᵣᵾᵲᶀ ᵘᶇᵴ ᵾᵰᵗᶋ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ ᵗᵪ ᵿᵦᵷᶇᵨᵪ β ᵱᵾᵲᶀᵗᵾ ᵴᵾᵿᵙ ᵺᵷ ᵧᵰ ᵱᵺ 

ᵿᵷᵹᵱᵺᵄ ᴝᵺ ᵮᵿ ᵩᵦ ᵗᵾᵿᵸᵦ β ᵧᵾ ᵇ ᵗᵾᵿᵸᵦ ᵿᵦᵷᶇᵨᵪᵻ ᵗᶋ b ᵱᵱᵪ β ᵧᵾ ᵺᵿᵰ ᵾ ᵙ ᵲᵱᶋ ɜ ᵦᵾᵿᵷᵦ 

ᵈᵱᶋᵞᵪᵾᵗᶋ ᵰᵨ χᵯ ᵣᵾᵲᶀ ᵘᶇᵴᵾᵰᵗᶋ ᴝ ᶁ ᵱᶋᵞᵪᵾ ᵲ ᵿᵷ ᵦᶃᵦ ᵊᵿ ᵞᵿᵪᵱ ᵲ v ᵿᵦᵷᶇᵨᵪ, ɥɟ ᶨ  tʝᶋ ᵿᵷ ᵦᶃᵦ 

ᵇ ᵱᵱᵪ ᵙ ᵲ ᵋ  ᵈᵱᶋᵞᵪᵾᵮᵾ χᵬᵪ  ᵺ ᶇ ᵺᵗᵾᵲᵾ ᵰᵗ ᵦᵧᵾ ᵪᵗᵾᵲᵾ ᵰᵗ ᵯᵾᵷᵻᵾ ᵗᶋ ᵾᵲᵿ ᵯᵗ ᵬᵰᵾ ᵿᵷ ᶇᵹᵥ 

ᵙ ᵲᵱᶋ ɜ ᵱᵺᶈᵙᵲᶀ ᵱᵺ ᶇ ᵗᶋ ᵯᶌᵙᶋᵿᵴᵗ ᵞᵾᵪᵗᵾᵲᶀᵗᶋ ᵴᵾᵿᵙ ᵧᵾᵴᵾᵗᶃᵦ ᵪ ᵸᵾ, ᵯᶌᵙᶋᵿᵴᵗ χ ᵸᵾ, ᴝ ᶁᵙᵴ 

ᵪ ᵸᵾᵗᶋ ᵇ ᵱᵱᵪ ᵙ ᵲᵱᶋ ᵲ ᵺᵾᵰᵾᵿᵞᵗ ᵦᵧᵾ ᵈ ᵧ ᵗ ᵞᵾᵪᵗᵾᵲᶀᵗᵾ ᵴᵾᵿᵙ ᵗᶇ ᶀᵱ ᵦ ᵱᵾᵗ ᵿᵷᵯᵾᵙᵴᶇ ᵗᵾᵸᵪ 

ᵙᵲᶇᵗᶋ ᵿᵦᵷᶇᵨᵪ ᵺᵾᵧᶈ ᵗ ᵪ ᵬ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵷᶇᵮᵺᵾᵊᵡᵮᵾᵡ γ ᵾᵪᵗᵾᵲᶀᵻ  ᵺᵅᵗᵴᵪ ᵙ ᵲᵱᶋ  ɜ ᵾ  ᵦ ᵱᵾᵗᵗᶋ 

ᵿᵷ ᶇᵹᵥ ᵬ ᵾ βᵯᶌᵙᶋᵿᵴᵗ ᵺᶂᵜᵪᵾ ᵥᵾᵴᶀ (GIS) t ᶋ ᵱᶋᵙᵴᶇ ᵱ  ᵷᵾᵮ ᶇ  ᵪ ᵸᵾᵰᵾ ᵋᵦᵾ ᵲᵱᶋ ɜ 

.ɨɭ. ᵯᵾᵷᵗᶋ ᵬᵿᵻᵜᵾᵪ, d ᵗᵴ χβ ᵧᵾ ᵋ ᵴᶇᵘᵪᶀᵱ ᵯᵾᵷᵗᶋ ᵰᶂ ᵱᵾ ᵗᵪ ᵙᵨᵾ b ᵬᵪᵾeŋᵗᶋ ᵿᵷᵿᵩ  

ᵬᵿᵻᵜᵾᵪ ᴝ ᵲᵑᵗᵾ ᵇᵪᶁᵗᶂᵴ ᵲ ᵿᵦᵗᶂᵴ ᵯᵾᵷᵻ ᵗᶋ ᵧᵾᵪᶀᵱ ᵷᵾᵦᵾᵷᵲᵥᵰᵾ ᵯᵿᵷ ᵱᵰᵾ ᵪᵺ ᶇ ᵬ ᵲᵷᵦ ᵪᵻ ᵗᶋ 

ᵰᶁ ᵱᵾᵅᵗᵪ ᵲᵾᵿ ᵱ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶁ ᵱᵾᵅᵗᵪ ᵿᵪᵨ ᵿᵸᵗᵾ, ɥ ᶡᶦ ɟᵰᵾ ᵋ ᵴᶇᵘ ᵿᵷᵿᵩᵮᵾᵡ ᵙ ᵲᵑᵗᶋ  βɜ 

ᵦᵾᵷᵮᵾᵡ ᵷᵾᵦᵾᵷᵲᵥᵰᵾ ᵬᵪᵺ ᶇ ᵯᵾᵷᵗᶋ ᵬ ᵲᵰᵾᵥ, ᵿᵺᵰᵾ, ᵲ ᵺᵰᵱᵾᵷᵿᵩ ᵲᵾᵿ ᵱ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ ᵗᵪ 

ᵿᵪᵨ ᵿᵸᵗᵾ, ɥ ᶡᶦ ɟᵰᵾ ᵋ ᵴᶇᵘ ᵯ  ŋᵮ ᵰᶋᵿᵞᵰ ᵷ ᵙ ᵗᵲᵥ ᵙ ᵲᵑᵗᶋ ᵝ ɜ β ᵾᵿᵴᵗᵾ ɭ  ᵲ ᶅ  ᵰᵾ ᵯᵾᵷᵻᵗᶋ ᵦᵻ ᵲ 

ᵖᵿᵜ ᵱᵦᵾ ᵈᵗᵴᵪ ᵙᵪ  ᵈᵩᵾᵲ ᵋ ᵴᶇᵘ ᵝ  ɜ

Table 8ᵦᵾᵿᵴᵗᵾ ɭ: β ᵱᵾ ᵗ ᵰᵾᵬᵪᵗᶋ β ᵲᶀᵗᵾ 

ᵬ ᵲᵰᵾᵥ ᵰᵾᵬᵪ ᵺᶀᵰᵾ ᵰᵾᵬᵪ ᵺᵰᵱᵾᵷᵿᵩ ᵗᶋᵲ 

ᵋ  ᶧ  ɟ ᵿ ᵱ ᶧ  ɟ ᵚ ᵗᵾᵿᵴᵪ ᶣ  ɟ

ᵰ ᵱᵰ ᶣ  ɟ ᵧᵾᵪᶀᵱ ᶣ  ɟ ᵰ ᵱᵗᵾᵿᵴᵪ ᶢ  ɟ

ᵿ  χ ᶢ  ɟ ᵧᵾᵪ ᵿᵷᵸᶇᵹ ᶢ  ɟ ᵇ ᵬᵗᵾᵿᵴᵪ ᶡ  ɪ

ᶋ:β ᵲᵾᵿ ᵱ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ ᵗᵪ ᵿᵪᵨ ᵿᵸᵗᵾ, ɥ ᶡᶦᶡ 

Table 9ᵦᵾᵿᵴᵗᵾ ᶅ: p ᵿᵜ ᵱᵦᵾ ᵰᵾᵬᵪᵗᶋ β ᵲᶀᵗᵾ 

ᵞ ᵰᵾ ᵗᶋᵲᵗᶋ ᵰᵾᵬᵪ ᵖᵿᵜ ᵱᵦᵾ 

ᶨ  ɩᵯ ᵨᵾ ᵰᵾᵿᵧ ᵩᶇᵲᶈ p ᵿᵜ ᵱᵷᵾᵪᶍ ᵇᵧᵷᵾ φ ᶇᵲᶈ ᵰᵻ ᵬᶂᵥ 

ᶥ  ɪρ ᶇᵿᵘ ᶨᶥ ᵺ ᵰ ᵖᵿᵜ ᵱᵷᵾᵪᶍ ᵇᵧᵷᵾ ᵰᵻᵷᵬᶂᵥ 

ᶥ  ɪᵯ ᵨᵾ ᵦᵴ ᵖᵿᵜ ᵱᵿᵻᵪ ᵇᵧᵷᵾ ᵰᵻᵷᵿᵻᵪ 

ᶋ:β ᵲᵾᵿ ᵱ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ ᵗᵪ ᵿᵪᵨ ᵿᵸᵗᵾ, ɥ ᶡᶦᶡ 
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ᶤ.ᶪ. ᵰ ᵱᶌᵨᵾ ᵿᵦᵷᶇᵨᵪ ᵦᵱᵾᵲᶀ 

ᵷᵾᵦᵾᵷᵲᵥ ᵺᵅᵲ ᵥ ᵿᵪᵱᵰᵾᵷᵴᶀ, ᶣᶡᶨᶨ ᵗᶋ ᵇᵪᶁᵺᶂᵜᶀ ᶢᶣ tᶋ ᵤᵾᵄᵜᵾᵴᵾᵊ ᵬ ᵾᵋᵄᵨᶈ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾᵅᵗᵪ 

ᵿᵪᵨ ᵿᵸᵗᵾ, ɥ ᶡᶦᶡ ᵰᵾ ᵈᵩᵾ ᵲᵦ ᵯᵊ ᵾ ᵱᵾ ᵙ ᵲᵑᵗᵾ ᵿᵷᵿᵯᵪ ᵺᵷᵾᵴᵻ ᵗᶋ ᵿᵷ ᶇᵹᵥ ᵙᵲᶀ ᵱᵺ ᵈᵱᶋᵞᵪᵾᵗᶋ 

ᵰ ᵱᶌᵨᵾ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾᵅᵗᵪ ᵿᵦᵷᶇᵨᵪ ᵦᵱᵾᵲ ᵙ ᵲᵑᵗᶋ ᵝ ɜ 

.ɨɡ .ɟ ᵺᵾᵷᵾ ᵞᵿᵪᵗ ᵬᵲᵾᵰᵸ , ᵝᵴᵭᵴ, b ᵦᵲ ᵱᵾ ᵲ ᵺᵾᵷ ᵞᵿᵪᵗ ᵺᶁᵪᶁᵷᵾᵊ  

ᵷᵾᵦᵾᵷᵲᵥ ᵺᵅᵲ ᵥ ᵿᵪᵱᵰᵾᵷᵴᶀ, ᶣᶡᶨᶨ ᵗᶋ ᵿᵪᵱᵰ ᶧ ᵮᵰᶋᵿᵞᵰ ᵦᵾᵷᵗᶋ ᵗᵾᵱ ᵷᵱᵪᵮᵾ χᵯᵾᵿᵷᵦ ᵪᶇ ᵗ ᵪ ᵬ  

ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵗᵾᵱ ᵬᵾᵿᵴᵗᵾᵰᵾ ᵲᵾᵱ ᵺᶁᵟᵾᵷ ᵺᵅᵗᵴᵪᵗᵾ ᵴᵾᵿᵙ ᵿᵰᵿᵦ ᶣᶡᶨᶩ/ᶡᶤ/ᶡᶪ ᵺᵾᵷ ᵞᵿᵪᵗ ᵺᶁᵪᶁᵷᵾᵊ 

ᵗᵾᵱ ᵰ ᴝ ᵲŋtᶋ ᵿᵧᵱᶋ  ɜᵺᵾᵷ ᵞᵿᵪᵗ ᵺᶁᵪᶁᵷᵾᵊ ᴝ ᵪᶁ ᵬᶁᵷ, ᵺᶋ-ᵺ ᵮᵿ ᵩ ᵺᵾᵷ ᵞᵿᵪᵗ ᵺᶂᵜᵪᵾ ᵿᵰᵿᵦ ᶣᶡᶨɭ/ɟ /ᵻɟ  ᵻ

ᵙᵦᶇ ᵲᵾᵿ ᵱ ᵨᶈᵿᵪᵗ ᵬᵿ ᵗᵾ ᵯᵾᵷ ᵨᶈᵿᵪᵗ ᵰᵾ ᵗᵾᵸᵪ ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ  ɜᵱᵺ t ᵾᵱ ᵰᵗᶋ ᵰᶁ ᵱ ᵋ ᶇ ᵱ ᵦᵾᵷᵗᶋ 

ᵗᵾᵱ ᵷᵱᵪᵮᵾ χᵯᵾᵿᵷᵦ ᵪᶇ ᶇ ᵗᶋ ᵺ ᵮ ᵩᶀᵦ ᵺᵲᶋᵗᵾᵲᵷᵾᵴᵾᵴᵾ əᵱᵺ ᵈᵱᶋᵞᵪᵾ ᵺ ᵮᵿ ᵩ ᵿᵷ ᵦᶃᵦ ᵞᵾᵪᵗᵾᵲᶀ ᵨᵊ 

ᵲᵾᵱ ᵺᶁᵟᵾᵷ ᵺᵅᵗᵴᵪ ᵙᵪᶁ  ᵲᵻᶇᵗᶋ ᵿᵧᵱᶋ  ɜ

ᵺᵾᵷ ᵞᵿᵪᵗ ᵺᶁᵪᶁᵷᵾᵊ ᵗᵾᵱ ᵰ ᵗ ᵪ ᵬ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵪᵙᵲ ᵰᶁᵘ ᶀ ᵮᵺ ᵦ ᵗᶁᵰᵾᵲ ᵱᶁᵗᶋ ᵇ ᵱ ᵦᵾᵰᵾ 

ᵺ  ᴥ ᵾᵴ  χᴝ ᵲᵑᵗᶋ ᵿᵧᵱᶋ ɜ ᵱ ᵦᶈ ᵗᵾᵱ ᵰᵗᶋ ᵿᵷᵸᶇᵹ b ᵿᵦᵿᵧᵰᵾ ᵗ ᵪ ᵬ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵪᵙᵲ ᵋᵬ- ᵰᶁᵘ ᶀ 

ᵿᵪ  ᵬᶋᵘᵲᶇᵴ ᵲᵻᵪᶁᵯᵑᵗᶋ ᵿᵧᵱᶋ  ɜᵱᵺ ᵮᵾᵻᶇᵗ ᵗ ᵪ ᵬ χ ᵙᵲᵬᵾᵿᵴᵗᵾ ᵷᵣᵾ ᵪᵅ. ,ɡ ɥ , ᶦ, ʝ , ᶩ, ᶅ  ᵲ ɡɟ  tᵾ ᵷᵣᵾ 

ᵇ ᵱᵻ, ᵬᵲᵾᵰᵸ ᵨᵾᵦᵾ, ᵿᵷ , ᵬ ᵗᵾᵲ β ᵧᵾ b ᵱ ᵺᵲᶋᵗᵾᵲᵷᵾᵴᵾ ᵴᵙᵾᵑᵦ ᵧᵾᵪᶀᵱ ᵮᵾᵺᶀᵻ ᵗᶋ ᵋᵬᵿ ᵧᵿᵦ ᵲᵻᶇᵗᶋ 

ᵿᵧᵱᶋ ɜ ᵺᵾᵷ ᵞᵿᵪᵗ ᵺᶁᵪᶁᵷᵾᵊ ᵗᵾᵱ ᵰ ᵷᵾᵙᵦ ᵰ ᵦ ᵱᵮᵾᵡ ᵺᶁ  ᵯᵑᵗᶋ ᵿᵧᵱᶋ, ᵲ ᵪᵙᵲ ᵋᵬ- ᵰᶁᵘ ᵿᵪ  ᵬᶋᵘᵲᶇᵴ ᵱᶁᵴᶇ 

ᵷᵾᵙᵦ ᵰ ᵦ ᵱ ᵲᵾ ᶁ ᵯᵑᵗᶋ ᵿᵧᵱᶋ ɜ   

ᶤ.ᶢᶢ. ᵺᵾᵷ ᵞᵿᵪᵗ ᵺᶁᵪᶁᵷᵾᵊᵗᵾ ᵺᶁᵟᵾᵮ ᵺ ᵴt  χ

ᵺᵾᵷ ᵞᵿᵪᵗ ᵺᶁᵪᶁᵷᵾᵊᵗᵾ ᵰᵰᵾ  ᵬᵲᵾᵰᵸ ᵨᵾᵦᵾᵴᶇ ᵈᵱᶋᵞᵪᵾᵗᶋ ᵮᵾᵲᶇᵰᵾ ᵺᵅᵿ  ᵞᵾᵪᵾᵗᵾᵲᶀ ᵙᵲᵾᵑᵗᵾ ᵿᵧᵑ ᵲ ᵋᵬᵿ ᵧᵦ  

ᵺ ᵬᶂᵥ ᵰᵾ ᵈ-d ᵪᵾ ᵲᵾᵱᵺᶁᵟᵾᵷᵻ  ᵦᶁᵦ ᵙᵲᶇᵗᵾ ᵿᵧᵑ ɜ β ᶀ ᵲᵾᵱᵺᶁᵟᵾᵷᵻ ᵴᵾᵉ ᵦᵾᵿᵴᵗᵾ ᶢ  ɟᵰᵾ ᵦᶁᵦ ᵙ ᵲᵑᵗᶋ 

ᵝ ɜ ᵺᵲᶋᵗᵾᵲᵷᵾᵴᵾᵗᶋ ᵲᵾᵱᵺᶁᵟᵾᵷ ᵺᵅᵗᵴᵪ ᵬᵿᵝ, ᵰᶁᵘ ᵇᵿᵦᵿᵧ ᵴᵙᵾᵑᵦᵴᶇ ᵗᵾᵱ ᵰ ᵺᵅᵮᶋᵩᵪ ᵙᵲᶇᵗᵾ ᵿᵧᵑ  ɜb ᵱᵰᵾ 

ᵗᵾᵱ ᵰᵗᵾ ᵇ ᵱ  ᵦᵧᵾ ᵦᵾᵷᵗᵗᶋ ᵦᵭ ᵮᵾᵡ ᵧᵾᵪᶀᵱᵻ ᵗᶋ ᵲᵾᵱᵺᶁᵟᵾᵷᵻ  ᵺᵅᵮᶋᵩᵪ ᵙᵲᶀ ᵗᶇᵿᵻ ᵿᵦᵮ ᵦᵾᵻ  

ᵞᵾᵻᶇᵲ ᵙᵲᶇᵲ ᵗᵾᵱ ᵰ ᵺᵰᵾ  ᵙᵲᶇᵗᵾ ᵿᵧᵑ ɜ  ᵿᵮ  ᵱᵾᵬᶀ ᵭᶈᵴᶀᵑᵗᶋ ᵗᶋᵲᶋᵪᵾ ᵯᵾᵉᵲᵺᵗᶋ ᵗᵾᵲᵥ ᵺᶋᵜᶇ ᵞᵿᵦ ᵰᵪᶀᵹᵗᶋ 

ᵋᵬᵿ ᵧᵿᵦ ᵪ ᵺᵗᶇᵗᶋ ᵿᵧᵑᵪ ɜ 

ᵺᵾᵷ ᵞᵿᵪᵗ ᵺᶁᵪᶁᵷᵾᵊᵮᵾ χ ᵾ  ᵯᵑᵗᵾ ᵰᶁ ᵱ ᵺᶁᵟᵾᵷᵻ  ᵦᵾᵿᵴᵗᵾ ᶢ  ɟᵰᵾ ρᵉᵑᵗᶋ β  ɜ 

 

Table 10ᵦᵾᵿᵴᵗᵾ ᶢ :ɟ ᵺᵾᵷ ᵞᵿᵪᵗ ᵺᶁᵪᶁᵷᵾᵊᵰᵾ ᵾ  ᵰᶁ ᵱ ᵺᶁᵟᵾᵷᵻ 

.ᵺ. ᵲᵾᵱ ᵺᶁᵟᵾᵷ ᵺᵰᵾᵷᶇᵸ ᴝ ᵲᵑᵗᶋ ᵬ ᵲ ᵝᶇᵨ 
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ᶢ. ᵈᵺᵬᵾᵺᵗᵾ ᵷ ᵦᶀᵻ ᵴᵾᵊ ᵗᶇ-t ᵦᵾ ᵯᵾᵷ ᵬᵝ  ᵺᶋ-t ᶋ ᵿᵷ ᶇᵸᵥ ᵙ ᵲᵪᶁ ᵬᵪ 

ᵝ ɜ 

ᶨ.ᶢ ᵲ ʝ.ᶣ.ᶢ.ᶤ 

ᶣ. ᵘ ᵿᵷ ᵷᵾᵴᵾᵊ ᵺᵰᶁᵿᵜᵦ ᵬᵰᵾ ᵷ ᵧᵾᵬᵪ ᵙᵪ  ᵷᵾᵲᶇᵰᵾ ᵿᵷ ᶇᵸᵥ ᵙ ᵲᵪᶁ 

ᵬ χβ  ɜ 

 ɭ

ᶤ. ᵯᶌᵿᵦᵗ ᵬᶂᵷᵾ ᵩᵾᵲ ᵿᵪᵰᵾ ᵥ ᵙᵨᵾ  ᵺᵻᵞ ᵲ ᵇᵺᵻᵞ ᵪᶇ ᵲ ᵗᵿᵦ ᵗᶁᵪ-tᶁᵪ ᶇ ᵰᵾ 

ᵺᵗᵾᵲᵾ ᵰᵗ ᵲ ᵪᵗᵾᵲᵾ ᵰᵗ ᵯᵾᵷᵗᶋ ᵿᵷ ᶇᵹᵥ ᵙ ᵲ ᵺᶁᵞᵾᵷ ᵨᵪᶇ 

,ʝ ɭ 

ᶥ. ᵘᶇᵴ ᵾᵰᵗᶋ ᵮᵞᶇᵡᵴᵾᵊ ᵬᶁᵪ: ᵰ ᵱᵾ ᵗᵪ ᴝ ᵲᶀχᶁᵬᵪ   β  ɜ ᵰ ᵱᵾ ᵗᵪ ᴝ ᵲᵱᶋ 

ᶦ. ᵺᵮᶈ ᵿᵣᵿᵬᵈᵲᵴᵾᵊ ᵺᶁ ᵰ β ᵲᵗᵾᵴᶇ ᵇ ᵱᵱᵪ ᵙ ᵲ ᵾᵿᵮᵿᵩᵗ ᵬᵰᵾ ᵺ ᵴᵾᵻ 

ᵺᶁᵟᵾᵷ ᵺ ᵮᶋᵩᵪ ᵙᵪ ɜ 

ᵇ ᵱᵱᵪ ᵙ ᵲᵱᶋ 

ᶧ. ᵿᵷᵹᵱ ᵿᵷ ᵻ ᵴᵾᵊ ᵺᵰᵾᵱᶋᵞᵪ ᵙᵲᶀ ᵺ ᵴᵾᵻ b ᵪᶁᵺᵾᵲ ᵺᶁᵟᵾᵷ ᵿᵴᵪᶁ ᵬ χβ  ɜ  ʝ

ᶨ. ᵧᵾᵿᵪᵱᵴᶇ ᵬᵾᵋᵪᶇ ᵲᶋᵞᵙᵾ ᵲᵗᶋ ᵺ ᵯᵾᵷᵪᵾᵗᶋ ᵇ ᵱᵱᵪ ᵙᵪᶁ ᵬᵪ β  ɜ  ɭ

.ɨɡ  ɥ ᵺᵾᵦ ᵨᵪᶇ ᵺᶂᵜᵪᵾ ᵗᵾᵸᵪ 

ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰ ᵱᵾ ᵗᵪ ᵿᵷβᶇᵨᵪ ᵦᵱᵾᵲᶀᵗᶋ ᵰᵰᵾ ᵷᵾᵦᵾᵷᵲᵥ ᵺᵅᵲ ᵥ ᵿᵪᵱᵰᵾᵷᵴᶀ, ᶣᶡᶨᶨ ᵗᶋ ᵿᵪᵱᵰ 

 ʝᵗᶋ ᵋᵬᵿᵱχᵰ  ɥᵲ ᵋᵬᵿᵱχᵰ  ɨᵮᵰᶋᵿᵞᵰ ʝ ᵨᵪᶇ ᵺᵾᵷ ᵞᵿᵪᵗ ᵺᶂᵜᵪᵾ ᵿᵰᵿᵦ ᶣᶡᶨɭ/ɟ /ɨɥ  ɭᴝ ᵦᶇtᶋ ᵲᵾᵿ ᵱ 

ᵨᶈᵿᵪᵗ ᵬᵿ ᵗᵾ ᵯᵾᵷ ᵨᶈᵿᵪᵗ ᵰᵾ ᵗᵾᵿᵸᵦ ᵙᵲᶀ ᵧᵾᵪᶀᵱᵗᶋ ᵲᵾᵱ-ᵺᶁᵟᵾᵮ ᵲ ᵺᵻᵯᵾᵿᵙβᵾ ᵺᶁᵿᵪᵿᵦ ᵙ ᵲᵑᵗᶋ  β

ᵺᵾᵧᶈ ᵺᶂᵜᵪᵾ ᵡᵾᵄᵺᵗᶋ ᵰᶁᵜᶁ ᵗᵾ ᵺᵰᶇᵦ ᵺᵅᵗᵴᵪ ᴝ ᵲᵑᵗᶋ  βɜ 

ᶤ.ɡ  ɨ ᵿᵺᵭᵾ ᵲᵸ ᵬ  ᵺᵅᵗᵴᵪ  

ᵦᵾᵷᵗᵴᶇ ᵺᵷᵾ ᵞᵿᵪᵗ ᵺᶁᵪᶁᵷᵾᵊ ᵗᵾᵱ ᵰ ᵬᵿᵝ ᵈᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵲ ᵷᵣᵾ ᵮᵾᵡ ᵿᵺᵭᵾ ᵲᵸ ᵬ  

ᵺᵅᵗᵴᵪ ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ ɜ ɛ  ᵿᵺᵭᵾ ᵲᵸ ᵬ  ᵱᵺ ᵿᵦᵷᶇᵨᵪᵗᶋ ᵇᵪᶁᵺᶂᵜᶀ ... ᵰᵾ ᵺᵰᵾᵷᶇᵸ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ

ᶤ.ᶢᶥ ᵺᶁᵟᵾᵮ ᵺᵰᵾᵷᶇᵸ ᵙᵲᶀ ᵇᵿ ᵦᵰ ᵿᵦᵷᶇᵨᵪᵗᶋ ᵦᵱᵾᵲᶀ  

ᵺᵾᵷ ᵞᵿᵪᵗ ᵺᶁᵪᶁᵷᵾᵊ ᵲ ᵺᵾᵷ ᵞᵿᵪᵗ ᵺᶂᵜᵪᵾ ᵗᵾᵸᵪ ᵯᵑᵬᵿᵝ ᵰ ᵱᶌᵨᵾ ᵿᵦᵷᶇᵨᵪ ᵋᵬᵲ ᵈᵑᵗᵾ ᵺᶁᵟᵾᵮᵻ  ᵺᵰᵾᵮᶇᵺ 

ᵙ ᵲ ᵇᵿ ᵦᵰ ᵿᵦᵷᶇᵨᵪ ᵦᵱᵾᵲ ᵙ ᵲᵱᶋ  ɜ  
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ᵬ ᵲ ᵝᶇᵨ  ɩ  ᵿᵦᵷᶇᵨᵪ β ᵱᵾᵲ ᵙᵨᵾ  ᵿᵷᵜᵾᵲ ᵙᵪᶁ  ᵬ χχ ᶀᵿᵦ, o ,χ 

ᵿᵱχᵰ, ᵿᵪᵨ ᵿᵸᵗᵾ β ᵧᵾ b ᵦᵲᵾᵿ ᵱ ᵺᵿ ᵩ ᵺ ᵟᶌᵦᵾ 

ᵦᵾᵿᵷᵦ ᵰᵨᵪ ᵯ ᵣᵾᵲᶀ ᵘᶇᵴ ᵾᵰᵴᵾᵊ b ᵦᵲᵾ ᵿ  ᵱ ᵦᵲᵗᶋ ᵘᶇᵴᵗᶁᵨ ᵿᵦ ᵾᵪᵗᶋ ᵬᵰᵾ ᵧᵾᵬᵪᵾ ᵙᵪ , ᵈᵱᶋᵞᵪᵾᵗᶋ 

ᶇ  ᵿᵪᵩᵾ ᵲᵥ ᵙᵨᵾ  ᵿᵪ  ᵮᵰᶋᵿᵞᵰᵗᵾ ᵪᶀᵿᵦ, ᵒ ,χ ᵿᵪᵱᵰ, ᵿᵪᵨ ᵿᵸᵗᵾ, ᵰᵾᵬᵨ ᵣ, ᵺᵿ ᵩ ᵲ ᵺ ᵟᶌᵦᵾᵗᶋ ᵇ ᵱᵱᵪ 

ᵙ ᵲᵑᵗᶋ ᵝ  ɜ

ᵺᵅᵿᵷᵩᵾᵪ 

ᵪᶇᵬᵾᵴᵗᶋ ᵺᵅᵿᵷᵩᵾᵪ ᵩᵾᵲᵾ ᶤᶡ ᵷ ᵝ ᵷᵾᵦᵾᵷᵲᵥᵗᶋ ᵻᵗ (ᶢ) ᵱᶇᵗ ᵪᵾᵙ ᵲᵗᵴᵾᵊ ᵷ ᵝ ᵷᵾᵦᵾᵷᵾᵲᵥᵰᵾ 

ᵮᵾ ᵪ ᵬᵾᵋᵪᶇ ᵻᵗ ᵪᶇᵝ ᶟ 

ᵨᵭᵾ ᶦᶢ ᵰᵾ ᵋ ᵴᶇᵘ ᵙ ᵲᵑᵗᵾ ᵲᵾ ᵱᵗᵾ ᵪᶀᵿᵦᵻ  (ᵜ) ᵿᵷᵗᵾᵺ ᵺ ᵮ ᵩᶀ ᵪᶀᵿᵦ 

ᵪᶀᵿᵦ ᵦᵧᵾ ᵲᵥᵪᶀᵿᵦᵗ ᵱᶋᵞᵪᵾ 

National Climate 

Change Policy, 

2076 (2019) 

8.5 Industry Transport & Physical Infrastructure (b) Energy efficient 

technologies & the use of electrical energy will be promoted in Industry, 

transport & Physical Infrastructure sectors. 

ᵲᵾᵿ ᵱ ᵷᵾᵦᵾᵷᵲᵥ ᵪᶀᵿᵦ 

ᶣᶡᶨᶧ  

ᶩ.ᶣ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵰᶁᵴ ᵷᵾᵻᶀᵗᵲᵥ (ᶣ) ᵿᵷᵗᵾᵺ ᵈᵱᶋᵞᵪᵾᵻ ᵗᶋ ᵺᵮᶈ ᵜᵲᵥᵰᵾ 

ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵬ ᵴᵾᵊ ᵈ ᵦ ᵲᵗ ᵗᵲᵥ ᵙ ᵲᵪᶇ ᵝ ᶟ 

(ᶤ) ᵿᵷᵗᵾᵺ ᵈᵱᶋᵞᵪᵾᵻ ᵮᵾᵡ ᵷᵾᵦᵾᵷᵲᵥ ᵲ ᵺᵰᵾᵞᵰᵾ ᵬᵪ  ᵿᵦᵗᶂᵴ ᵯᵾᵷᵴᵾᵊ 

ᵱᶂᵪᶀᵗᵲᵥ ᵲ ᵇᵪᶁᵗᶂᵴ ᵯᵾᵷᵴᵾᵊ ᵿᵷ ᵦᵾᵲ ᵙ ᵲᵪᶇ ᵝ ᶟ 

ᵷᵪ ᶇ ᵗᵾ ᵲᵥᵪᶀᵿᵦᵗ 

ᵱᶋᵞᵪᵾᵻ   (ᶣᶡᶢᶧ-

ᶣᶡᶣᶦ)  

ᵷᵪ ᶇ ᵗᵾ ᵲᵥᵪᶀᵿᵦᵗ ᵱᶋᵞᵪᵾᵻ  ᵇ ᵦᵙ ᵦ ᵺ ᵮᵿ ᵩᵦ ᵿᵪᵗᵾᵱᵻ ᵗᶋ 

ᵺᵻᵯᵾᵿᵙᵦᵾᵴᵾᵊ ᵿᵷᵿᵸ  ᵯᶂᵿᵰᵗᵾ ᵨᵾᵪ ᵙᵲᶇᵗᶋ ᵝ ᶟ ᵞᵺᵴᶇ ᵙᵨᵾ  ᵷᵾᵦᵾᵷᵲᵥᵰᵾ ᵬᵾᵪ  

ᵯᵾᵷᵻ ᵗᶋ ᵗᶁᵲᵾᵻ ᵰᵾ ᵧᵾᵪᶀᵱᵻ ᵴᵾᵊ ᵱᵺᵴᶇ ᵞᵾᵙ ᵗ ᵮᵪᵾᵋᵪ ᵬᵿᵪ ᵯᶂᵿᵰᵗᵾ 

ᵘᶇ ᵨᵝ ᶟ ᵱᵺᵗᵾ ᵺᵾᵧᶈ ᵱᶋᵞᵪᵾᵴᶇ ᵷᵪᵺᵄᵙ ᵺ ᵮᵿ ᵩᵦ ᵗᵾᵱ ᵰᵻ ᵗᶋ ᵇᵪᶁᵙᵰᵪ ᵬᵿᵪ 

ᵙᵨ ᵝ ᶟ 

ᵬ ᶌ k~rjlif{o 

ᵱᶋᵞᵪᵾ (ᶣᶡᶨᶧ/ᶨᶨ-

ᶣᶡᶩᶡ/ᶩᶢ) 

ᵬ ᶌ k~rjlif{o ᵱᶋᵞᵪᵾᵗᶋ ᵰᶁᵱ ɛ ᶇ ᵱ ᵺᵰᶃ  ᵪᶇᵬᵾᵴ, ᵺᶁᵘᶀ ᵪᶇᵬᵾᵴᶀ ᵗᶋ ᵴ ᵱ 

ᵾᵿ  ᵲᵻᶇᵗᶋ ᵝ ᵲ ᵱᵺᶈᵗᵾ ᵴᵾᵿᵙ ᵋ  ᵱᶋᵞᵪᵾᵰᵾ ᵿᵷᵿᵯ  ᵪᶀᵿᵦ, ᵲᵥᵪᶀᵿᵦ ᵦᵧᵾ 

ᵱᵾᵗᵴᵾᵬᵻ  ᵺᵰᵾᵷᶇᵸ ᵙ ᵲᵑᵗᵾ ᵝᵪᶍ ᶟ ᵋ  ᵱᶋᵞᵪᵾᵰᵾ ᵲᶋᵞᵙᵾᵲᶀᵗᵾ ᵇᵷᵺᵲ ᵺᶃᵞᵪᵾ 

ᵙᵪ , ᵲᶋᵞᵙᵾᵲᶀᵗᵾ ᵴᵾᵿᵙ ᵺᵰᵾᵪ ᵦᵧᵾ ᵷ ᵧ ᵿᵦ ᵬᵩᵾ ᵗᶋ ᵷᵾᵦᵾᵷᵲᵥᵗᶋ ᵺᶃᵞᵪᵾ ᵙᵪ , 

ᵺᵾᵰᵾᵿᵞᵗ ᵺᶁᵲ ᵾᵗᶋ ᵺᶁᵿᵪᵿ ᵦᵦᵾ ᵗᵾᵱᵰ ᵲᵾ ᶇ ᵞ ᵦᵾ ᵗᵾᵱ ᵗᵾ ᵴᵾᵿᵙ ᵱᶋ ᵱᶋᵞᵪᵾ 

ᵦᶁᵦ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ 

ᵪᶇᵬᵾᵴ ᵞᶈᵿᵷᵗ ᵿᵷᵿᵷᵩᵦᵾ 

ᵺ ᵮ ᵩᶀ ᵲᵥᵪᶀᵿᵦ ᵦᵧᵾ 

ᵱᵺ ᵲᵥᵪᶀᵿᵦ ᵦᵧᵾ ᵗᵾᵱ  ᵱᶋᵞᵪᵾᵴᶇ ᵪᶇᵬᵾᵴᵗᵾ ᵺᵅᵲ ᵥ ᶇ ᵻ ᵗᵾ ᵞᶈᵿᵷᵗ ᵿᵷᵿᵷᵩᵦᵾ 

ᵰᵾᵿᵧ ᵰᵾᵿᵪᵺᵻ ᵗᶋ ᵜᵾᵬ ᵗᵰ ᵙᵲᶀ ᵾᵗᶃᵿᵦᵗ ᵺ ᵬᵨᵾᵻ ᵴᵾᵊ ᵨᵙᶋ ᵬᵰᵾ ᵱᶋᵙ ᵙᵪ , 
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ᵗᵾᵱ ᵱᶋᵞᵪᵾ (ᶣᶡᶨᶣ-

ᶣᶡᶨᶨ) 

ᵰᵾᵪᵷ ᵦᵧᵾ ᵷ ᵱᵞ ᵦᶁ ᵿᵮᵜᵗᶋ ᵴᵾᵊ ᵗᵰ ᵙᵪ , ᵿᵰᵜᵾᵻᵾ ᵷᵪ ᵬᵿᵦᵻ ᵗᶋ ᵿᵪᵱ ᵥ, 

ᵞᶈᵿᵷᵗ ᵿᵷᵿᵷᵩᵦᵾ ᵲ ᵮᵾᵺ ᵧᵾᵪᵗᶋ ᵺᵅᵲ ᵥ, ᵉᵗᶋᵿᵺ ᵡᵰ ᵰᵾᵿᵧ ᵰᶌᵺᵰ ᵬ ᵲᵷᵦ ᵪᵮᵾᵡ 

ᵬᵪ  ᵺ ᶇ ᵇᵺᵲᵴᵾᵊ ᵗᵰ ᵙᵪ  ᵧᵾᵪᶀᵱ ᵺᵰᶁᵨᵾᵱ ᵲ ᵈ ᵨᵷᵾᵺᶀ ᵺᵰᶁᵨᵱᵻ  ᵿᵷᵜᵗᶋ 

ᵈ ᵧ ᵗ ᵦᵧᵾ ᵺᵾᵰᵾᵿᵞᵗ ᵜᵾᵺᶋᵴᵾᵊ ᵿᵷᵿᵯ  ᵗᵾᵱ ᵰ, ᵒᵪ, ᵿᵪᵱᵰᵾᵷᵴᶀ ᵇ ᵦᵙ ᵦ 

ᵺ ᵮᶋᵩᵪ ᵙᵪ  ᶟ 

ᵲᵾᵿ ᵱ ᵱᵾᵦᵾᵱᵾᵦ ᵪᶀᵿᵦ, 

ᶣᶡᶦᶩ 

ᵱᵺ ᵪᶀᵿᵦᵗᶋ ᵋ ᶇ ᵱ ᵯᵲᵬᵨ , ᵴᵾᵙᵦ ᵯᵾᵷᶀᵦ, ᵺᶁᵲᵿ ᵦ, ᵺᶁᵿᵷᵩᵾ ᵋ ᵰᶁᵘ ᵲ ᵨᵙᶋ 

ᵱᵾᵦᵾᵱᵾᵦ ᵥᵾᵴᶀᵗᶋ ᵿᵷᵗᵾᵺ ᵙᵪ  ᵲᵻᶇᵗᶋ ᵝ ᵞᵺᵴᶇ ᵺᵰ  ᵬᵰᵾ ᵪᶇᵬᵾᵴᵗᶋ ᵈ ᵧ ᵗ, 

ᵺᵾᵰᵾᵿᵞᵗ, ᵺᵾᵅ ᵗᶃᵿᵦᵗ ᵲ ᵬᵱ ᵡᵪ ᵿᵷᵗᵾᵺᵴᵾᵊ ᵷ ᵪ ᵙᵨ ᵝ ᶟ 

ᵲᵾᵿ ᵱ ᵷᵪ ᵪᶀᵿᵦ, 

ᶣᶡᶨᶦ 

ᵞᵮ ᵗᶁᵪᶈ ᵬᵿᵪ ᵿᵷᵗᵾᵺ ᵈᵱᶋᵞᵪᵾᵴᶇ ᵱ  ᵷᵾ ᵇ ᵱ  ᵬᵰᵾ ᵷᵪ ᶇ ᵴᵾᵊ ᵇᵺᵲ 

ᵙᵨ ᵝ ᵦᵷ ᵱᶋ ᵪᶀᵿᵦ ᵺ ᵱ ᵝ ᶟ ᵱᵺ ᵪᶀᵿᵦᵴᶇ ᵗᶁᵪᶈ ᵬᵿᵪ ᵈᵱᶋᵞᵪᵾ ᵗᵾᵱ ᵷᵱᵪᵗᶋ 

ᵰᵰᵾ ᵬᶂᵷᵾ ᵩᵾᵲ ᵿᵪᵰᵾ ᵥ ᵙᵨᵾ  ᵷᵪ ᵿᵷᵪᵾᵸ ᵷᵾ ᵘ ᵗᵡᵾᵪᵮᵾᵡ ᵞᶋᵿᵙᵪ ᵞᶋᵣ ᵨ ᵝ ᶟ 

ᵱᶋ ᵪᶀᵿᵦᵗᶋ ᵰᶁ ᵱ ᵋ ᶇ ᵱ ᵷᵪ ᶇ ᵗᶋ ᵋ ᵬᵾᵨᵗ ᵷ ᵲ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵺᶇᵷᵾᵰᵾ ᵇᵿᵯᵷᶃᵿ  

ᵙᵪ  ᵻᶋ ᶟ 

ᵒ  χ

ᵷᵾᵦᵾᵷᵲᵥ ᵺᵅᵲ ᵥ ᵒᵪ, 

ᶣᶡᶨᶧ   

ᵬ ᵲ ᵝᶇᵨ -ɥ  ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵇ ᵱᵱᵪ, ᶤ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵇ ᵱᵱᵪ ᵿᵦᵷᶇᵨᵪ ᵦᵱᵾᵲ 

ᵙᵪᶁ ᵬᵪ  ᵨᵭᵾ ɪ ᶇ  ᵿᵪᵩᵾ ᵲᵥ ᵦᵧᵾ ᵗᵾᵱ  ᵺᶂᵜᶀ: (ᶢ) ᵱᵺ ᵒᵪ ᵮᵰᶋᵿᵞᵰ ᵗᶁᵪᶈ ᵦᵾᵷᵗᶋ 

ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵇ ᵱᵱᵪ ᵿᵦᵷᶇᵨᵪ ᵦᵱᵾᵲ ᵙᵪᶁ  ᵬᶂᵷ  ᵺ ᵮᵿ ᵩᵦ ᵿᵪᵗᵾᵱᵮᵾᵡ ᵱ ᵦᶋ 

ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ  tᵪᵗᶋ ᵻᵗᵰᵾ ᶇ  ᵿᵪᵩᵾ ᵲᵥ ᵲ ᵗᵾᵱ ᵺᶂᵜᶀ ᵷᶀᵗᶃᵦ ᵙᵪᶁ ᵬᵪ  

ᵝ ᶟ 

(ᶣ) ᵋᵬᵨᵭᵾ (ᶢ) ᵮᵰᶋᵿᵞᵰ ᶇ ᵿᵪᵩᵾ ᵲᵥ ᵲ ᵗᵾᵱ ᵺᶂᵜᶀ ᵦᵱᵾᵲ ᵙᵪ  ᵦᵧᵾ ᵷᶀᵗᶃᵦ ᵙᵪ  

ᵺ ᵮ ᵩᶀ ᵇ ᵱ ᵷ ᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ ᵺᵅᵲ ᵥ ᵒᵪ, ᶣᶡᶨᶧ ᵰᵾ ᵦᶋ ᵗᵑ ᵮᵰᶋᵿᵞᵰ ᵪᶇ 

ᵝ ᶟ   

ᵯᵷᵪ ᵒᵪ, ᶣᶡᶦᶦ  ᵨᵭᵾ ᶢᶡ ᵯᵷᵪ ᵺᵅᵿᵻᵦᵾ ᵇᵪᶁ ᵬ ᵯᵷᵪ ᵿᵪᵰᵾ ᵥ ᵙᵪᶁ ᵬᵪ  ᵗᶁᵪᶈ ᵿ  ᵺᵅ ᵧᵾ ᵷᵾ ᵺᵲᵗᵾᵲᶀ 

ᵿᵪᵗᵾᵱᵴᶇ ᵯᵷᵪ ᵿᵪᵰᵾ ᵥ ᵙᵨᵾ  ᵯᵷᵪ ᵺᵅᵿᵻᵦᵾᵰᵾ ᵦᶋ ᵗᵑᵗᶋ ᵦᵲᵇᵪᶁ ᵬ ᵮᵪᵾᵋᵪᶁᵬᵪ  ᵝ 

 ɜ

ᵰ ᵒᵪ, ᶣᶡᶨᶥ  ᵬ ᵲ ᵝᶇᵨ-ɥ, ᵿᵰᵗ ᵺ ᵮ ᵩᶀ ᵈᵩᵾᵲᵯᶂᵦ ᵷ ᵧᵾ, ᵮᵾᵴᵮᵾᵿᵴᵗᵾᵻ ᵴᵾᵊ ᵗᵾᵰᵰᵾ 

ᵴᵙᵾᵋᵪ ᵪ ᵪᶇ ᶟ 

ᵧᵾᵪᶀᵱ ᵺᵲᵗᵾᵲ 

ᵺ ᵾᵴᵪ ᵒᵪ, ᶣᶡᶨᶥ  

ᵱᵺ ᵒᵪᵴᶇ ᵪ.ᵬᵾ / ᵙᵾ.ᵬᵾ ᶇ ᵴᵾᵊ ᵿᵷᵿᵸ ᶀᵗᶃᵦ ᵷᵾᵦᵾᵷᵲᵥ ᵺᵅᵲ ᵥ, ᵿᵷᵗᵾᵺ ᵿᵪᵰᵾ ᵥ 

ᵺ ᵮ ᵩᶀ ᵗᵾᵰ, ᵗᵦ  ᵲ ᵇᵿᵩᵗᵾᵲ ᵨᵾᵪ ᵙᵲᶇᵗᶋ ᵝ ᶟ ᵱᵺᵗᵾ ᵺᵾᵧᶈ ᵗᵾᵪᶁᵪ, 

ᵿᵪᵱᵰᵾᵷᵴᶀ, ᵗᵾᵱ ᵿᵷᵿᵩ, ᵿᵪᵨ ᵿᵸᵗᵾ ᵺᵰᶇᵦ ᵨᵾᵪ ᵙᵲᶇᵗᶋ ᵝ ᶟ 

ᵭᶋᵻᶋᵲᵰᶈᵴᵾ 

ᵷ ᵧᵾᵬᵪ ᵒᵪ, 

ᵬ ᵲ ᵝᶇᵨ-ɥ, ᵭᶋᵻᶋᵲᵰᶈᵴᵾ ᵋ ᵬᵾᵨᵪ, ᵺ ᵗᵴᵪ, ᵱᶂᵪᶀᵗᵲᵥ ᵦᵧᵾ ᵿᵪ ᵗᵾᵺᵪ ᵺ ᵮ ᵩᶀ 

ᵷ ᵧᵾ ᶟ   
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ᶣᶡᶧᶩ (ᵺᵅᵺᶋᵩᵪ 

ᶣᶡᶨᶥ )  

ᵨᵭᵾ ᶦ ᵭᶋᵻᶋᵲᵰᶈᵴᵾ ᵋ ᵬᵾᵨᵪ ᵗᵾᵰ ᵙᵪ  ᶟ 

ᵨᵭᵾ ᶧ ᵭᶋᵻᶋᵲᵰᶈᵴᵾᵗᶋ ᵬᶃᵧᵗ ᵗᵲᵥ ᶟ 

ᵨᵭᵾ ᶨ ᵭᶋᵻᶋᵲᵰᶈᵴᵾᵗᶋ ᵿᵪ ᵗᵾᵺᵪ ᶟ 

ᵨᵭᵾ ᶢᶡ ᵭᶋᵻᶋᵲᵰᶈᵴᵾᵗᶋ ᵱᶂᵪᶀᵗᵲᵥ, ᵬᶁᵪᵆ ᵱᶋᵙ ᵦᵧᵾ ᵬᶁᵪᵆ ᵜ ᵱ ᵱᶋᵙ ᶟ 

ᵮᵾᵴ ᵰ ᵒᵪ, ᶣᶡᶦᶧ  ᵱᵺ ᵒᵪᵴᶇ ᵮᵾᵴ ᵰ ᵲᶋ ᶇ ᵺ ᵨᵯ ᵰᵾ ᵮᶋᵴᶇᵗᶋ ᵝ ᶟ ᵨᵭᵾ ᶤ ᵰᵾ ɡɩ  ᵷᵹ  ᵪᵬᶁᵙᶇᵗᶋ 

ᵮᵾᵴᵮᵾᵿᵴᵗᵾᵴᵾᵊ ᵗᶁᵪᶈ ᵗᵿᵺᵰᵗᵾ ᵗᵾᵰᵻ   ᵴᵙᵾᵋᵪ ᵪᵬᵾᵋᵪᶇ ᵯᵿᵪᵑᵗᶋ ᵝ ᶟ ᵨᵭᵾ ᶥ 

ᵴᶇ ᵮᵾᵴᵗᵴᵾᵊ ᵉ ᵝᵾᵿᵷ  ᵗᵾᵰᵰᵾ ᵴᵙᵾᵋᵪ ᵪ ᵪᶇ tᶁᵲᵾ ᵋ ᵴᶇᵘ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ ᵨᵭᵾ 

ᶪ bᵪᶁᵺᵾᵲ ᵮᵾᵴᵮᵾᵿᵴᵗᵾᵻ ᵴᵾᵊ ᵿᵮᵻᵾᵪ ᶧ ᵮᵞᶇᵨᶇᵿᵘ ᵮᶇᵴᶁᵗ  ᶧ ᵮᵞᶇᵺ ᵰ ᵗᵾᵰ 

ᵙᵲᵾᵋᵪ ᵪ ᵪᶇ ᵲ ᵨᵭᵾ ᶢᶡ ᵴᶇ ᵮᵾᵴᵮᵾᵿᵴᵗᵾᵻ ᵴᵾᵊ ᵬᵾ ᵲ ᵿᵰᵗ ᵨᵄᵨᵾ ᵞᵾᵦ ᵦᵧᵾ 

ᵩᵰ ᵗᶋ ᵗᶁᵲᵾᵴᶇ ᵯᶇᵨᵯᵾᵷ ᵙᵪ  ᵪ ᵪᶇ ᵯᵿᵪᵑᵗᶋ ᵝ ᶟ 

ᵷᵪ ᵒᵪ, ᶣᶡᶨᶧ  ᵱᵺ ᵒᵪᵴᶇ ᵷᵪ ᵦᵧᵾ ᵷᵪ ᶇ  ᵿᵯ  ᵷᶇᵸ ᵦᵻ ᵻ ᵦ ᶇᵬ, ᵻᵣ ᶇ ᵗᵾᵱ  ᵙᵪ  ᵿᵪᵹᶇᵩ ᵙ ᵲᵪᶁᵗᵾ 

ᵺᵾᵧᶈ ᵇᵪᵾᵷ ᵱᵗ ᵘ ᵿᵮ ᵷᵾ ᵗᵡᵾᵪ ᵷᵪ ᵬᵿᵦ ᵦᵧᵾ ᵞᵅᵙᵴᶀ ᵞᵪᵾᵷᵲᵗᶋ ᵜᶋᵲᶀ ᵿᵪᵗᵾᵸᶀ 

ᵺ ᵮ ᵩᶀ ᵷ ᵧᵾ ᵙᵲᶇᵗᶋ ᵝ ᶟ 

ᵲᵾᵿ ᵱ ᵿᵪᵗᶁ  ᵦᵧᵾ 

ᵷ ᵱᵞ ᵦᶁ ᵺᵅᵲ ᵥ ᵒᵪ, 

ᶣᶡᶣᶪ  

ᵱᵺ ᵒᵪᵗᵾ ᵇᵪᶁᵺᵾᵲ ᵲᵾᵿ ᵱ ᵿᵪᵗᶁ  ᵦᵧᵾ ᵷ ᵱᵞ ᵦᶁ ᵈᵲ ᵥ ᶇ ᵻ ᵰᵾ ᵿᵷᵪᵾ ᵿ ᵷᵗᶃᵦᶀ 

ᵷᶇᵸ ᵿᵪᵹᶇᵩ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ ᵨᵭᵾ ᶥ ᵴᶇ ᵺᵅᵲᵿ ᵦ ᶇ ᵿᵯ  ᵿᵺᵗᵾᵲ ᵙᵪ, ᵜ ᵲᵜᵲᵥ ᵙᵪ, 

ᵘᵿᵪᵞ ᵿᵪᵗᵾ ᵪ ᵦᵧᵾ ᵇ ᵱ ᵿᵪᵰᵾ ᵥᵗᵾ ᵗᵾᵰᵻ ᵰᵾ ᵲᶋᵗ ᵴᵙᵾᵑᵗᶋ ᵝ ᶟ  

ᵯᶂ ᵦᵧᵾ ᵞᵴᵾᵩᵾᵲ 

ᵺᵅᵲ ᵥ ᵒᵪ, ᶣᶡᶤᶪ 

(ᶣᶡᶨᶥ ᵺᵅᵺᶋᵩᵪ 

ᵺᵿᵻᵦ ) 

ᵿᵺᵰᵺᵾᵲ ᵦᵧᵾ ᵰᵾᵡᶋᵗᶋ ᵺᵅᵲ ᵥᵗᵾ ᵿᵷᵿᵷᵩ ᵋᵬᵾᵱᵻ ᵗᵾ ᵮᵾᵲᶇᵰᵾ ᵱᵺ ᵒᵪᵰᵾ 

ᵴᶇᵿᵘᵑᵗᶋ ᵝ ᶟ ᵨᵭᵾ ᶢᶡ (,t ᵘ) ᵴᶇ ᵺᵅᵲᵿ ᵦ ᵿᵺᵰᵺᵾᵲᵻ ᵮᵾᵡ ᵬᵾᵪᶀ ᵿᵪᵗᵾ ᵪ ᵦᵧᵾ 

ᵱᵺᵗᶋ ᵮᵻᵾᵷᵰᵾ ᵲᶋᵗ ᵴᵙᵾᵋᵪ ᵲᶋᵗᶇᵗᶋ ᵝ ᶟ ᵺᵾᵧᶈ ᵨᵭᵾ ᶢᶡ (,ᴝ ᵚ ) ᵴᶇ ᵯᵪᶇ ᵱ ᵦᵾ 

ᵢᵾᵋᵄᵷᵲᵬᵲᵗᵾ ᵷᵪ ᵞ ᵙᵴ ᵿᵷᵪᵾᵸ ᵙᵪ  ᵪ ᵪᶇ ᵋ ᵴᶇᵘ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ 

ᵿᵪᵱᵰᵾᵷᵴᶀ 

ᵷᵾᵦᵾᵷᵲᵥ ᵺᵅᵲ ᵥ 

ᵿᵪᵱᵰᵾᵷᵴᶀ, ᶣᶡᶨᶨ 

ᵷᵾᵦᵾᵷᵲᵥ ᵺᵅᵲ ᵥ ᵿᵪᵱᵰᵾᵷᵴᶀ ɥ ᶡᶨʝ, ᵬ ᵲ ᵝᶇᵨ -ɥ  ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵇ ᵱᵱᵪ, ᶤ 

ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵇ ᵱᵱᵪ ᵿᵦᵷᶇᵨᵪ ᵦᵱᵾᵲ ᵙᵪᶁ ᵬᵪ  (ᶣ) ɛ ᵬᵨᵭᵾ (ᶣ) (ᵗ) ᵮᵰᶋᵿᵞᵰ ᵲ 

ᵷᵾᵦᵾᵷᵲᵥ ᵺᵅᵲ ᵥ ᵿᵪᵱᵰᵾᵷᵴᶀ, ᶣᶡᶨᶨ ᵇᵪᶁᵺᶂᵜᶀ -ɨ  (ᵿᵪᵱᵰ  ɨᵺᵄᵙ ᵺ ᵮᵿ ᵩᵦ) 

(ᵛ) ᵈᵷᵾᵺ, ᵯᵷᵪ ᵦᵧᵾ ᵷ ᵦᶀ ᵿᵷᵗᵾᵺ ᵲ ᵺᵻᵲᶀ ᵿᵷᵗᵾᵺ ᶇ : (ᶣ) ᵰᵾ ɥ, ᶡᶡᶡ γχᵾ 

ᵯ ᵨᵾ ᵮᵤᶀ ᵑᵗᶈ ᵬᵡᵗ ᵈᵙᵰᵪ ᵦᵧᵾ ᵿᵪᵙᵰᵪ ᵪᶇ ᵿᵺᵪᶇᵰᵾ ᵻᵴ, ᵿᵧᵑᵡᵲ, ᵺᵾᵰᶁᵨᵾᵿᵱᵗ 

ᵯᵷ,χ ᵲ  нᴝᵾᵴᵾ, ᵗ ᵺᵡ ᵻᵴ, ᵬᶋᵺ  ᵗ ᵴᶇ ᵺ ᵿᵪᵰᵾ ᵥ ᵙᵪ  ᵗᵾᵪᶁᵪᶀ ᵷᵩᵾᵪ 

ᵯᵑᵗᶋ ᵨᵾ ᵲ ᵺ ᵮᵿ ᵩᵦ ᵨᶇᵸ ᵺᵲᵗᵾᵲ / ᵰ ᵾᵴᵱ ᵺᵰ  ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ 

ᵰᶂ ᵱᵾ  tᵪ ᵬᶇᵺ ᵙᵪᶁ ᵬᵪ  ᵗᵾᵪᶁᵪᶀ ᵷ ᵧᵾ ᵲᵻᶇᵗᶋ ᵝ ᶟ ᵨᵭᵾ (ᶦ) ᵗᵾᵱ ᵺᶂᵜᶀ ᵦᵱᵾᵲ 

ᵙᵪᶁ ᵬᵪ  : (ᵙ) ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ  tᵪᵺᵄᵙ ᵺ ᵮᵿ ᵩᵦ ᵗᵾᵱ ᵺᶂᵜᶀ ᵇᵪᶁᵺᶂᵜᶀ-ɭ  

ᵮᵰᶋᵿᵞᵰ ᵙᵪᶁ ᵬᵪ  ᵝ ᶟ  
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ᵇᵪᶁᵺᶂᵜᶀ-ɪ  (ᵿᵪᵱᵰ ᶥt ᶋ ᵋᵬᵿᵪᵱᵰ (ᶥ) ᵺᵄᵙ ᵺ ᵮᵿ ᵩᵦ) ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ 

ᵰᶂ ᵱᵾ  tᵪᵗᶋ ᶇ  ᵿᵪᵩᵾ ᵲᵥ ᵿᵦᵷᶇᵨᵪᵗᶋ ᵤᵾᵄᵜᵾ ᵦᶋ ᵗᵑᵗᶋ ᵮᵰᶋᵿᵞᵰ ᵲᵻᵪᶇ ᵝ ᶟ  

ᵰ ᵿᵪᵱᵰᵾᵷᵴᶀ, 

ᶣᶡᶨᶦ  

ᵬ ᵲ ᵝᶇᵨ ᶣ tᵾᵰ ᵙᵪ  ᵺᵰᵱ ᵲ ᵬᵾ ᵲ ᵿᵰᵗ  

ᵬ ᵲ ᵝᶇᵨ ,ʝ ᵷᵺᵾᵱᵞ ᵱ ᵺᶁᵲ ᵾ ᵦᵧᵾ ᵷᵾ ᵱ ᵪᶀᵿᵦ, ᶤᶪ ᵷᵺᵾᵱᵞ ᵱ ᵺᶁᵲ ᵾ 

ᵦᵧᵾ ᵷᵾ ᵱᵺ ᵮ ᵩᶀ ᵿᵷᵸᶇᵹ ᵷ ᵧᵾ, ᶥᶢ ᵷᵺᵾᵱᵞ ᵱ ᵷᵾ ᵱ ᵦᵧᵾ ᵺᶁᵲ ᵾ 

ᵺ ᵮ ᵩᶀ ᵇ ᵱ ᵷ ᵧᵾ  

ᵭᶋᵻᶋᵲᵰᶈᵴᵾ 

ᵷ ᵧᵾᵬᵪ 

ᵿᵪᵱᵰᵾᵷᵴᶀ, ᶣᶡᶨᶡ   

ᵿᵪᵱᵰ ᶤ ᵭᶋᵻᶋᵲᵰᶈᵴᵾ ᵬᶃᵧᵗ ᵗᵲᵥ ᵦᵧᵾ ᵷ ᵧᵾᵬᵪ  

ᵷ  χ ᵿᵪᵱᵰᵾᵷᵴᶀ, 

ᶣᶡᶦᶢ 

ᵱᵺ ᵿᵪᵱᵰᵾᵷᵴᶀᵗᶋ ᵿᵪᵱᵰ ᶧᶦ ᵰᵾ ᵗᶁᵪᶈ ᵷᵪ ᶇ  ᵿᵯ  ᵲᵾᵿ ᵱ ᵧᵾᵿᵰᵗᵦᵾ ᵾ  

ᵱᶋᵞᵪᵾ ᵺ ᵾᵴᵪ ᵙᵨᵾ  ᵺᶋ ᵮᵾᵡ ᵧᵾᵪᶀᵱ ᵿ  ᵷᵾ ᵺᵰᶁᵨᵾᵱᵴᵾᵊ ᵗᶁᵪᶈ ᵻᵾᵪᶀ ᵪᶋ ᵺᵾᵪᶀ 

ᵪ ᵙᵑᵰᵾ ᵺᶋ-ᵮᵾᵬᵦᵗᶋ ᵿᵦᵬᶁ ᵦ ᵗᶋ ᵲᵗᵰ ᵺ ᵮᵿ ᵩᵦ ᵱᶋᵞᵪᵾ ᵺ ᵾᵴᵪ ᵗᵦᵾ ᵴᶇ ᵪᶈ 

ᵮᶇᵻᶋᵪᶁ  ᵬᵪ  ᵲ ᵷᶀᵗᶃᵿᵦ ᵾ ᵱᶋᵞᵪᵾᵴᶇ ᵱᶋᵙ ᵙᵪ  ᵷᵪ ᶇ ᵗᵾ ᵷᵪ ᵬᶈᵨᵾᵷᵾᵲ ᵗᵾ ᵨᵾ, 

ᵡᶁ ᵾᵋᵨᵾ ᵦᵧᵾ ᵤᶁᵷᵾᵪᶀ ᵙᵨᵾ ᵗᶋ ᵺ ᵬᶂᵥ  ᵘᵜ  ᵱᶋᵞᵪᵾ ᵺ ᵾᵴᵾᵪᵗᵦᵾ ᵴᶇ ᵪᶈ ᵷ ᵧᵾ 

ᵙᵪᶁ ᵬᵪ  ᵲᵻᶇᵗᶋ ᵝ ᶟ 

ᵮᵾᵴ ᵰ ᵿᵪᵱᵰᵾᵷᵴᶀ, 

ᶣᶡᶧᶣ 

ᵱᵺ ᵿᵪᵱᵰᵾᵷᵴᶀᵗᶋ ᵿᵪᵱᵰ ᶣᶦ tᶋ ᵨᵭᵾ ᶢᶢ ᵮᵰᶋᵿᵞᵰ ᵿᵦ ᵾᵪᵰᵾ ᵗᵰ ᵙᵪ  

ᵮᵾᵴᵗᵗᶋ ᵷᵾ ᵱ ᵲ ᵺᶁᵲ ᵾᵗᵾ ᵺ ᵮ ᵩᵰᵾ ᵷ ᵧᵾᵬᵪᵴᶇ ᵨᶇᵻᵾᵱᵗᵾ ᵷ ᵧᵾᵻ  

ᵇᵬᵪᵾᵋᵪᶁ ᵬᵪ ᵝ ᶟ  

ᵯᵷᵪ 

ᵿᵪᵱᵰᵾᵷᵴᶀ,ᶣᶡᶧᶧ 

ᵱᵺ ᵿᵪᵱᵰᵾᵷᵴᶀᵰᵾ ᵯᶂᵗ ᵬ, ᵈᵙᵴᵾᵙᶀ ᵲ ᵇ ᵱ ᵗᶋᵬᵮᵾᵡ ᵺᶁᵲᵿ ᵦ ᵯᵷᵪ ᵿᵪᵰᵾ ᵥ ᵙᵪᶁ  

ᵬᵪ  ᵾᵷᵩᵾᵪ ᵲᵻᶇᵗᶋ ᵝ ᶟ ᵯᵷᵪ ᵗᶋᵣᵗᶋ ᵰᵾᵬᵨ ᵣ ᵇᵪᶁ ᵬ ᵗᶁᵪᶈ ᵬᵿᵪ ᵿ , ᵺᵅ ᵧᵾ ᵷᵾ 

ᵺᵲᵗᵾᵲᶀ ᵿᵪᵗᵾᵱᵴᶇ ᵯᵷᵪ ᵿᵪᵰᵾ ᵥ ᵙᵪᶁ  ᵬᵪ  ᵷ ᵧᵾ ᵲᵻᶇᵗᶋ ᵝ ᶟ 

ᵰᵾᵬᵨ ᵣ/ ᵿᵪᵨ ᵿᵸᵗᵾ 

National Building 

Code (NBC)-2015 

The Principle focus is on the safety of the occupants during the 

earthquake, fire & Natural Disasters. The exit doors, staircase, ramps & 

Accessibility for disabled will be as per the provision mentioned in the 

code. 

ᵲᵾᵿ ᵱ ᵾᵧᵿᵰᵗᵦᵾ 

ᵾ  ᵱᶋᵞᵪᵾᵗᶋ ᵴᵾᵿᵙ 

ᵲᵾᵿ ᵱ ᵷᵪ ᶇ  ᵱᶋᵙ 

ᵙᵪ  ᵺ ᵮ ᵩᶀ ᵰᵾᵬᵨ ᵣ 

ᵺᵿᵻᵦᵗᶋ ᵗᵾᵱ ᵿᵷᵿᵩ, 

ᶣᶡᶨᶧ 

(ᶢ) ᵨᵭᵾ ᶤ ᵮᵰᶋᵿᵞᵰᵗᶋ ᵇ ᵱᵱᵪᵮᵾᵡ ᵱᶋᵞᵪᵾᵗᶋ ᵴᵾᵿᵙ ᵲᵾᵿ ᵱ ᵷᵪ ᶇ  ᵱᶋᵙ ᵙᵪᶁ  

ᵬᵪ  ᵨᶇᵿᵘᵑᵰᵾ ᵱᶋᵞᵪᵾᵺᵄᵙ ᵺ ᵮᵿ ᵩᵦ ᵰ ᵾᵴᵱᵴᶇ ᵱ ᵦᵾ ᵱᶋᵞᵪᵾ ᵗᵾᵱᵾ ᵷᵱᵪ ᵙᵨᵾ  

ᵷᵾᵦᵾᵷᵲᵥᵰᵾ ᵬᵪ  ᵯᵾᵷᵗᵾ ᵺ ᵮ ᵩᵰᵾ ᵷᵾᵦᵾᵷᵲᵥ ᵺ ᵮ ᵩᶀ ᵜᵿᵴᵦ ᵗᵾᵪᶁᵪ 

ᵮᵰᶋᵿᵞᵰ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ ᵗᵪ ᵿᵦᵷᶇᵨᵪ ᵦᵱᵾᵲ ᵙᵪᶁ  ᵬᵪ ᵝ ᶟ 
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ᵲᵾᵿ ᵱ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ 

ᵯᵾᵷ ᵰᶂ ᵱᵾᵅᵗᵪ 

ᵿᵪᵿρᵸᵗᵾ, ᶣᶡᶦᶡ 

ᵪᶇᵬᵾᵴ ᵺᵲᵗᵾᵲᵴᶇ ᵈᵢ  ᵱᶋᵞᵪᵾ ᵪᶀᵿᵦ ᵗᵾᵱ ᵷᵱᵪᵰᵾ ᵺᵻᵱᶋᵙ ᵬᶁᵙᶋᵺ ᵯ ᵗᵾ ᵴᵾᵿᵙ 

ᵷᵾᵦᵾᵷᵲᵥ ᵺᵅᵲ ᵥ ᵒᵪ, ᶣᶡᶦᶤ ᵲ ᵿᵪᵱᵰᵾᵷᵴᶀ ᶣᶡᶦᶥ ᵱᵾᵋᵪᶁ ᵇᵙᵾᵣᶀ ᵪᶈ ᵱᶋ 

ᵿᵪᵨ ᵿᵸᵗᵾᵴᵾᵙᶂ ᵙᵲᶇᵗᶋ ᵿᵧᵱᶋ ᶟ ᵱᶋ ᵿᵪᵨ ᵿᵸᵗᵾᵴᶇ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾᵅᵗᵪ 

ᵇ ᵱᵱᵪ ᵙᵨᵾ  ᵞᵪᵺᵻᵯᵾᵿᵙᵦᵾ ᵞᶁᵡᵾᵋᵪᶁ ᵬᵪ , ᵈᵷ ᵱᵗ ᵺᶂᵜᵪᵾ ᵲ ᵦ ᵱᵾᵅᵗ ᵺᵅᵗᵴᵪ ᵙᵪ , 

ᵿᵷᵹᵾ ᵨᵦ ᵿᵷᵹᵱᵗᶋ ᵙ ᵯᶀᵲᵦᵾᵗᶋ ᵰᶂ ᵱᵾᵅᵗᵪ ᵙᵪᶁ  ᵬᵪ  ᵷ ᵧᵾᵬᵪᵗᵾ ᵺᵾᵧᶈ 

ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵇ ᵱᵱᵪᵗᵾ ᵴᵾᵿᵙ ᵦᶀ ᵿᵷᵹᵱᵻ ᵗᶋ ᵾᵿᵧᵰᵗᵦᵾ ᵰ ᵿᵪᵩᵾ ᵲᵥ ᵙᵪ  

ᵞ ᵦᵾ ᵗᶁᵲᵾᵴᵾᵊ ᵬ  ᵬᵰᵾ ᵰᵾᵙ ᵨᵸ ᵪᵗᶋ ᵬᵰᵾ ᵇᵿᵚ ᵺᵾᵲᶇᵗᶋ ᵝ  ᶟ 

ᵇ ᵦᵲᵾ ᵿ  ᵱ ᵺᵿ ᵩ ᵦᵧᵾ ᵰᵻᵾᵺᵿ ᵩᵻ 

ᵞᶈᵿᵷᵗ ᵿᵷᵿᵷᵩᵦᵾ 

ᵰᵻᵾᵺᵿ ᵩ ᶢᶪᶪᶣ  

ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾ ᵺ ᵮ ᵩᶀ ᶇ  ᵺᵅᵱᶁ  ᵲᵾ ᵺ  ɯ ᵇ ᵦᵙ ᵦᵗᵾ ᵲᵾᵿ ᵱ ᵿᵪᵗᶁ ᵠ, 

ᵈᵲ ᵥ ᵦᵧᵾ ᵺᵅᵲ ᵥ ᶇ ᵿᵯ  ᵬᵪ  ᵈᵱᶋᵞᵪᵾᵻ ᵴᵾᵊ ᵱᵺ ᵰᵻᵾᵺᵿ ᵩᵴᶇ ᵿᵷᵸᶇᵹ ᵬᵴᶇ 

ᵯᵾᵷ ᵬᵨ ᵝ ᶟ ᵱᵺ ᵰᵻᵾᵺᵿ ᵩᵴᶇ ᵺᵅᵲ ᵥ ᶇ ᵿᵯ  ᵷᵾ ᵮᵾᵿᵻᵲ ᵦᵧᵾ ᵷ ᵱᵞ ᵦᶁ ᵦᵧᵾ 

ᵷᵪ ᵬᵿᵦᵻ ᵗᶋ ᵺ ᵰ ᵬᵰᵾ ᵺᵅᵲ ᵥ ᵙᵪ  ᵿᵦᵮ ᵦᵾ ᵙᵨ ᵝ ᶟ 

ᵺᵅᵗᵡᵾᵬ  ᵷ ᵱᵞ ᵦᶁ 

ᵦᵧᵾ ᵷᵪ ᵬᵿᵦᵗᶋ 

ᵇ ᵦᵲᵾ ᵿ ᵱ ᵾᵬᵾᵲ 

ᵿᵪᵱᵰᵪ ᵦᵧᵾ ᵿᵪᵱ ᵥ 

ᵺ ᵮ ᵩᶀ ᵇ ᵦᵲᵾ ᵿ ᵱ 

ᵺ ᵩᶀ (CITIES), 

ᶢᶪᶨᶤ 

ᵱᶋ ᵰᵻᵾᵺ ᵩᶀ ᵞᵅᵙᵴᶀ ᵷᵪ ᵬᵿᵦ ᵑᵷᵅ ᵷ ᵱᵞ ᵦᶁᵗᶋ ᵾᵬᵾᵲᵗᵾ ᵗᵾᵲᵥᵴᶇ ᵙᵨᵾ  

ᵷ ᵱᵞ ᵦᶁᵗᶋ ᵺᵅᵲ ᵥᵰᵾ ᵇᵺᵲ ᵪᵬᶁᵙᶋᵺ ᵯᵿᵪ ᵞᵅᵙᵴᶀ ᵷᵪ ᵬᵿᵦ ᵑᵷᵅ ᵞᵪᵾᵷᵲᵻ ᵗᶋ 

ᵇ ᵦᵲᵾ ᵿ ᵱ ᵾᵬᵾᵲ, ᵿᵪᵗᵾᵺᶀ ᵬᶈᵢᵾᵲᶀᵴᵾᵊ  ᵿᵪᵱᵰᵪ ᵙᵪ  ᵙ ᵲᵑᵗᶋ ᵺᵾᵗ  ᵨᶇᵸᵻ 

ᵿᵷᵜᵗᶋ ᵯᵑᵗᶋ ᵺ ᵟᶌᵦᵾ ᵻᶋ ᶟ ᵿᵷ ᵾᵬᶀ ᵬᵰᵾ ᵪᶇ ᵷ ᵱᵞ ᵦᶁᵗᶋ ᵙᶈᵲᵗᵾᵪᶁᵪᶀ 

ᵾᵬᵾᵲᵴᵾᵊ ᵿᵪᵱᵰᵪ ᵙᵲᶀ ᵨᶁᵴ ᵯ ᵷ ᵱᵞ ᵦᶁᵴᵾᵊ ᵙᶈᵲᵗᵾᵪᶁᵪᶀ ᵾᵬᵾᵲᵗᵾ ᵗᵾᵲᵥ ᵴᶋᵬ 

ᵪᶁᵮᵾᵡ ᵮᵜᵾᵋᵪᶁ ᵪᶈ ᵱᵺᵗᶋ ᵰᶁ ᵱ ᵋ ᶇ ᵱ ᵻᶋ ᶟ 
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ᵬ ᵲ ᵝᶇᵨ  ɪ  ᵿᵷ ᵰᵾᵪ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵇᵷ ᵧᵾ 

.ɪ ɡ ᵯᶌᵿᵦᵗ ᵷᵾᵦᵾᵷᵲᵥ 

ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ ᵗᵪ ᵇ ᵱᵱᵪ ᵡᶋᵴᶀ ᵾᵲᵾ ᵾᵲᵿ ᵯᵗ ᵇ ᵱᵱᵪᵗᶋ ᵰᵾ ᵯᶌᵿᵦᵗ ᵷᵾᵦᵾᵷᵲᵥᵺᵄᵙ 

ᵺ ᵮᵿ ᵩᵦ d ᵩᵾᵲᵯᶂᵦ ᵦ ᵱᵾ ᵗ ᵧᵴᵙᵦ ᵇᵷᵴᶋᵗᵪ ᵲ ᵇ ᵱ ᶋᵦᵮᵾᵡ ᵺv ᶍtᵴ χᵙ ᵲᵑᵗᶋ  βɜ ᵺ ᵬᶂᵥ ᵇ ᵱᵱᵪ 

ᵡᶋᵴᶀ ᵾᵲᵾ ᵾᵲᵿ ᵯᵗ ᵧᵴᵙᵦ ᵰ vᵙ ᵲŋtᶋ ᵿᵧᵱᶋ, ᵞᵺᵮᵾᵡ ᵿᵷ ᵰᵾᵪ ᶇ ᵗᶋ ᵇᵷ ᵧᵾ, ᵺ ᵯᵾᵿᵷᵦ ᵷᶈᵗᵿ ᵬᵗ 

ᶇ ᵗᶋ ᵮᵾᵲᶇᵰᵾ ᵺᶂᵜᵪᵾ ᵲ ᵯᶌᵿᵦᵗ ᵷᵾᵦᵾᵷᵲᵥᵰᵾ ᵬ  χᵺ ᵯᵾᵿᵷᵦ ᵬ ᵲᵷᵦ ᵪᵻᵗᶋ ᵮᵾᵲᶇᵰᵾ ᵿᵷ ᵦᶃᵦ ᵾᵪ ᵾ ᵙ ᵲᵑᵗᶋ 

ᵿᵧᵱᶋ ɜ ᵿᵷ ᵰᵾᵪ ᵯᶌᵿᵦᵗ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ b ᵷ ᵧᵾᵗᶋ ᵿᵷ ᶇᵹᵥ γ ᵴᵷᵾᵱᶁ β ᵧᵾ ᵰᶌᵺᵰ, ᵷᵾᵱᶁ ᵲ ᵬᵾχᶀtᶋ ᴝ ᶁᵥ ᵦᵲ, ᵰᵾᵡᶋ, 

ᵡᶋᵬᶋ ᵾᵭ, ᵯᶂ-ᵷᵪᶋᵡ, ᵲ ᵺᵾᵰ ᶀᵗᶋ ᵋᵬᵴ ᵩᵦᵾᵗᶋ ᵈᵩᵾᵲᵰᵾ ᵙ  χ ᵱᵾᵺ ᵙ ᵲᵑᵗᶋ  βɜ  

.ɪᶢ.ᶢ ᵯᶂ-ɛ ᵬᵱᶋᵙ  (Land use) 
ᵯᵾᵿᵷᵦ ᵿᵞ ᵴᵾᵗᶋ ᵯᶂ-ɛ ᵬᵱᶋᵙ ᵇ ᵱᵱᵪ ᵙᵨᵾ  ᶣᶣ ᵿᵦᵸᵦ ᵞ ᵙᵾ ᵷᵪ ᶇ , ᶧ  ᶅ ᵿᵦᵸᵦ ᵞ ᵙᵾ u ᶇᵦᶀᵱᶋ ᵱ,  ɥ

ᵿᵦᵸᵦ ᵞ ᵙᵾ ᵘᶋᵴᵾ ᶇ, ᵻ ᵿᵦᵸᵦ ᵞ ᵙᵾ ᵮᵾᵄᵟᶋ ᶇ ᵲᵻᶇᵗᶋ ᵬᵾᵉᵑᵗᶋ  βɜ ᵱ ᵦᶈ ᵯᵾᵿᵷᵦ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵯᶂ-

ᵋᵬᵱᶋᵙ ᵇ ᵱᵱᵪ ᵙᵨᵾ ɥ .ɪɪ ᵿᵦᵸᵦ ᵞ ᵙᵾ ᵷᵪ ᶇ , ᶤ  ɭ ᵿᵦᵸᵦ ᵞ ᵙᵾ u ᶇᵦᶀᵱᶋ ᵱ, ᶢ  ɥ ᵿᵦᵸᵦ ᵞ ᵙᵾ ᵘᶋᵴᵾ 

ᵷᵾ ᵬᶋᵲuᶀ, ɥ. ɪ ᵿᵦᵸᵦ ᵞ ᵙᵾ ᵮᵾᵄᵟᶋ ᶇ,  ɨ ᵿᵦᵸᵦ ᵞ ᵙᵾ ᵷ ᵦᶀ ᶇ ᵲᵻᶇᵗᶋ ᵬᵾᵉᵑᵗᶋ  βɜ 

ᵯᵾᵿᵷᵦ ᵿᵞ ᵴᵾ β ᵧᵾ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵯᶂ-ɛ ᵬᵱᶋᵙᵗᶋ ᵿᵷ ᵦᶃᵦ ᵞᵾᵪᵗᵾᵲᶀ β ᵾᵿᵴᵗᵾ ɡ  ɡᵰᵾ ᵲ χᴝ ᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵯᶂ-

ᵋᵬᵱᶋᵙ χ ᵸᵾ ᵿ  ᴥɩ ᵰᵾ ᵦᶁᵦ ᵙ ᵲᵑᵗᶋ β  ɜ  

TablTable 11eᵦᵾᵿᵴᵗᵾ ɡ :ɡ ᵯᵾᵿᵷᵦ ᵿᵞ ᵴᵾ ᵲ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵯᶂ-ɛ ᵬᵱᶋᵙ 

ᵿᵞ ᵴᵾ  ᵷ χ ᶇ  (ᵻᶇ.) ᵟᵾᵣᶀ 

(ᵻᶇ.) 

ᵘᶇᵦᶀᵱᶋ ᵱ 

ᵞᵿᵰᵪ 

(ᵻᶇ.) 

ᵘᶋᵴᵾ 

ᵷᵾ 

ᵬᶋᵘᵲᶀ  

ᶇ  (ᵻᶇ.) 

ᵮᵾᵄᵟᶋ 

ᵞᵿᵰᵪ 

(ᵻᶇ.) 

ᵮ ᵦᶀ 

(ᵻᶇ.) 

ᵇ ᵱ 

(ᵻᶇ.) 

ᵗᶁᵴ (ᵻᶇ.) 

ÞǭØɡ  
ȒÅġÙɟ  

b_+age ga hc+bh
f 

b`dc 
 

g`eh , dcc `be+eba 

ŢȑÍÜÍ aa-`f _-_e eh-_h a-b` d-hg , _-c_  
¾˴ÑȻÒ  
ÑÀØÒɟȑÙ¾ɟ 

bedd-he   , dcbc-
db  

`ehc-
_b  

bec-g` cee-
ff  

af`e-
h 

`c+bbb  

ŢȑÍÜÍ ad-d`  , bf-ha  ` -̀ga  a-d`  b-ae  `g-he   

ᶋᵦ: ᵪᶇᵬᵾᵴᵗᶋ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵦ ᵱᵾ ᵗ ᵿᵷᵯᵾᵙ ᵲ χ ᵙᵲ ᵷ ᵦᶁᵙᵦ ᵿᵷᵷᵲᵥ, ᶣᶡᶨ ɪ 
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Figure 4ᵿ  ᴥɩ: χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵯᶂ-ɛ ᵬᵱᶋᵙ χ ᵸᵾ 

.ɪᶢ.ᶣ ᵯᶂᵙᵯ (Geology) 
ᵈᵱᶋᵞᵪᵾ ᵧᵴ ᵪᶇᵬᵾᵴᵗᶋ ᵦᵲᵾᵊ ᶇ ᵗᶋ ᵺ ᵲᶀ ᵿᵞ ᵴᵾᵰᵾ ᵇᵷᵿ ᵧᵦ ᵝ ɜ ᵪᶇᵬᵾᵴᵗᶋ β ᵲᵾᵊ ᶇᵰᵾ Gangetic Plain 

ᵿᵯ ᵬᵨ ᵝ γᶁᵪ ᵨᵿ ᵥᵰᵾ ᵯᵾᵲᵦᶀᵱ ᵿᵸ ᵣᵨᶇᵿᵘ ᵋ ᵲᵗᶋ ᵿᵺᵷᵾᵿᵴᵗ ᶇ ᵺ ᵰ ᵭᶈᵿᵴᵑᵗᶋ ᵝ ɜ d ᵱᶋᵞᵪᵾ ᵧᵴ ᵺᵰᶁ ᶀ 

ᵺᵦᵻᵨᶇᵿᵘ ᶢᶢɟ  ᵿᵰ.  t ᶋ ɛ ᵜᵾᵊᵰᵾ ᵲᵻᶇᵗᶋ ᵝ ɜ ᵯᶌᵙᶋᵿᵴᵗ ᵬᵰᵾ, ᵱᵺ ᶇ ᵰᵾ Quaternary sediments ᵬᵾe ᵝ 

ᵞᵺᵰᵾ ᵰᵿᵺχᶋ ρᶇᵿᵘ ᵘ ᶋ ᵮᵾᵴᶁᵷᵾ ᵲ ᵿᵺ ᵡ (silt with clay) ᵗᶋ ᵿᵰ  vᵲᵻᶇᵗᶋ β γ ᶁ χᵺᵦᵻᶀ ᵬᵴᶇ ᵮᵾᵴᶁᵷᵾᵰᵾ 

ᵞ ᵰᵾ ᵯᵑᵗᶋ  ᵬᵾe  βɜ    

.ɪᶢ.ᶤ ᵰᶌᵺᵰᵗᶋ ᵿᵷᵷᵲᵥ  
ᵱᶋ ᶇ ᵗᶋ ᵰᶌᵺᵰ ᵺ ᵮ ᵩᶀ ᵞᵾᵪᵗᵾᵲᶀ Koppen-Geiger ᵾᵲᵾ Cwa ᵗᶋ ᵬᵰᵾ ᵷᵙ ᵗᶃᵦ ᵙ ᵲᵑᵗᶋ ᵝ ɜ d ᵱᶋᵞᵪᵾ 

ᶇ ᵗᶋ ᵪᵿᵞᵗ ᵲᵻᶇᵗᶋ ᵉᵪ ᵷᵾ ᶇ ᵗᶋ ᵡᶇᵸᵪᵮᵾᵡ ᵿᵴᵉŋ ᵗᶋ ᵻᶋ  ɜe ᵪ ᵷᵾ ᶇ ᵗᶋ ᵷᵾ ᵹ ᵗ ᵇᵿᵩᵗᵦᵰ ᵖᵺ ββ ᵾᵬ ᵰ 

ᶣᶨ.ᶨ ᵿᵣ ᶀ ᵺᶇᵿ ᵡ ᶇᵣ ᵲᵻᶇᵗᶋ ᵝ ɜ ᵱᵺᶈᵙᵲᶀ ᵷᵾ ᵹ ᵗ ᵷᵹ  ,ɡɪ ᶨᶡ ᵿᵰ.ᵿᵰ. ᵲᵻᶇᵗᶋ ᵝ  ɜᵿᵷ ᵦᶃᵦ ᵬᵰᵾ ᵙᵑᵗᶋ ᶢ ᵷᵹ   

ᵰᶌᵺᵰ ᵺ ᵮ ᵩᶀ ᵞᵾᵪᵗᵾᵲᶀ ᵦᵾᵿᵴᵗᵾ ᶢɥ  ᵰᵾ ᵦᶁᵦ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ
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Table 12ᵦᵾᵿᵴᵗᵾ ɡ :ɥ ᵈᵱᶋᵞᵪ ᶇ χ ᵿᵞᵗᵗᶋ ᵉᵪ ᵷᵾ ᶇ ᵗᶋ ᵿᵷ ᵦᶃᵦ ᵬᵰᵾ ᵰᶌᵺᵰ ᵺ ᵮ ᵩᶀ ᵞᵾᵪᵗᵾᵲᶀ 

ᵰᶌᵺᵰ ᵞᵪᵷᵾ

ᵲ 

ᵭᶇ ᶋ

ᵲᶀ 

ᵰᵾᵜ ᵇᵿ ᵴ ᵰᶇ ᵞᶁᵪ ᵞᶁᵴᵾᵊ ᵇᵙ ᵡ ᵺᶇ ᵡᶇᵰ

ᵮᵲ 

ᵇ ᵡᶁᵮᵲ ᵪᶋᵮᶇ ᵮᵲ ᵿᵣᵺᶇ ᵮᵲ 

ᵖᵺᵦ ᵦᵾᵬ ᵰ 

(ᵿᵣ ᶀ ᵺ ᵡᶀ ᶇᵣ) 

ᶢᶧ.ᶢ ᶢ  ᶅ ᶣᶤ.ᶨ ᶣᶨ.ᶤ ᶣᶨ.

 ʝ

ᶣᶨ.

 ɪ

ᶣᶨ.ᶢ ᶣᶨ.ᶣ ᶣᶧ.ᶦ ᶣᶥ.ᶥ ᶣᶡ.ᶪ ᶢᶨ.ᶦ 

ᵱᶁᵪᵾᵦᵾᵰ β ᵾᵬ ᵰ 

(ᵿᵣ ᶀ ᵺ ᵡᶀ ᶇᵣ) 

ᶢᶡ.ᶥ  ᶢᶣ.

 ɭ

ᶢᶧ.ᶥ ᶣ  ɡ ᶣᶤ.

 ɨ

ᶣᶥ.

 ᵻ

ᶣᶥ.ᶪ ᶣᶥ.ᶪ ᶣᶤ.ᶪ ᶣᶡ.ᶤ ᶢᶦ.ᶦ ᶢᶢ.ᶩ 

ᵈᵿᵩᵗᵦᵰ βᵾᵬ ᵰ 

 (ᵿᵣ ᶀ ᵺ ᵡᶀ ᶇᵣ) 

ᶣᶢ.ᶨ ᶣᶥ.

 ʝ

ᶤᶡ.ᶢ ᶤ  ɨ ᶤᶣ.

 ɡ

ᶤᶡ.

 ʝ

ᶣᶪ.ᶨ ᶤ  ɟ ᶣᶪ.ᶥ ᶣᶩ.ᶧ ᶣᶧ.ᶤ ᶣᶤ.ᶢ 

ᵰᵾᵹ ᵗ ᵷᵹᵾ 

(ᵿᵰ.ᵿᵰ) 

 ᶅ ᶢ  ɥ ᶢ  ɨ ᶤ  ᵻ ᶢᶣ

 ʝ

ᶤᶢ ʝ ᶥᶤ ɟ ᶣᶦ ɭ ᶣᶨ ɭ ᶩ  ɥ  ɩ  ɩ

( ᶋᵦ: en.climatic-data.org, ᵉᵪ ᵷᵾ) 

ᵷᵾᵱᶁ, ᵞᵴ ᵦᵧᵾ ᵷᵿᵪᵗᶋ ᵙᶁᵥ ᵦᵲ 

ᵦᵾᵿᵷᵦ dᵱᶋᵞᵪᵾ ᶇ, ᵬᶂᵷ-ᵬᵿᵰ ᵲᵾᵞᵰᵾᵙ ᵗᶋ ᵰᶂᵴ ᵺᵻᵲᶀ ᶇ ᵮᵾ χt ᵲᵮ ɡ.ᶤ tᵴᶋᵿᵰᵡᵲ ᵿᵯ ᵲᵻᶇᵗᵾᵴᶇ ᴝᵨᵾ  

ᵱᵻᵾᵄᵗᶋ ᵷᵾᵱᶁ β ᵧᵾ ᵷᵿ χᴝ ᶁᵥ ᵦᵲ ᵺ ᵦᶋᵹᵞᵪᵗ ᵲᵻᶇᵗᶋ β  ɜᵱᵺ d ᵱᶋᵞᵪᵾ ᶇ ᵰᵾ ᵷᵾᵱᶁ ᵲ ᵷᵿᵪ ᵨᶂᵹᵥ ᵪᶇ ᵰᶁ ᵱ 

ᵗᵾᵲᵥ ᵯᵪᶇᵗᶋ ᵈᵱᶋᵞᵪᵾ ᶇ χᵿᵞᵗ ᵲᵻᶇᵗᶋ ᵗ ᶀ ᵮᵾᵡᶋ ᵲ ᵱᵻᵾᵄ ᴥ ᵪᶇ ᵙᵾᵣᶀᵻ ᵻᶋ  ɜᵱᵺᶈᵙ ᵲ dᵱᶋᵞᵪᵾ ᶇ ᵪᵿᵞᵗ 

ᵲᵻᶇᵗᶋ ᵮ ᵦᶀᵻ ᵗᶋ u ᵾᵪᶇᵬᵾᵪᶀ ᴝ ᶁᵥ ᵦᵲ, ᵷᵿᵪ ᴝ ᶁᵥ ᵦᵲ ᵲ ᵷᵾᵱᶁ ᵙᶁᵥ ᵦᵲ ᵬᵿ χᵰᵾᵬᵪ ᴝ ᵲŋt ᶋ β ɜ ᵷᵾᵱᶁ ᴝ ᶁᵥ ᵦᵲᵗᶋ 

ᵰᵾᵬᵪ ᶣᶥ ɯ ᵡᵾ ᵺ ᵰ ᵦᵾᵷ ᵗᵾᵱ ᵷᵱᵪ ᵱ ᶇ ᵲ ɪɟ ᶡ ᵿᵰᵡᵲ ᵬᵲ ᵲᵻᶇᵗᶋ ᵮ ᵦᶀ ᴝᵲᶀ ρ ᶁᵊ ᵭᵲᵗ ᵧᵾᵪᵰᵾ SKC 

gravimetric pumps (model no Air  Chek XR500 with cyclones) ő ᵷᵿᵪᵗᶋ ᴝ ᶁᵥ ᵦᵲ ᵰᵾᵬᵪᵗᶋ ᵴᵾᵿᵙ 

TENMARS TM 103 sound level meter with data recording system  ƬŐźĸ ĸőů ᵰᵾᵬᵪ ᴝ ᵲᵑᵗᶋ ᵝ  ɜ 

ᵦᵾᵿᵷᵦ d ᵱᶋᵞᵪᵾ ᶇt ᶋ γ ᵴ, ᵷᵾᵱᶁ β ᵧᵾ ᵷᵿᵪᵗᶋ ᵙᶁᵥ ᵦᵲ β ᵾᵿᵴᵗᵾ ɡ  ɨd ᵪᶁᵺᵾᵲ ᵬᵾᵊᵑᵗᶋ ᵝ ɜ 

Table 13ᵦᵾᵿᵴᵗᵾ ɡ :ɨ ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾ t ᵾᵱ ᵷᵱᵪ ᵱ  ᶇ ᵗᶋ ᵷᵾᵱᶁ, ᵞᵴ ᵦᵧᵾ ᵷᵿᵪᵗᶋ ᵙᶁᵥ ᵦᵲ 

ᵿᵷᵷᵲᵥ  ᵺᶂᵜᵗ  ᵈᵩᵾᵲᵯᶂᵦ ᵰᵾᵪ  

ᵷᵾᵱᶁᵗᶋ b ᵷ ᵧᵾ  PM 10  gd µg/m³   
PM 2.5   b_ µg/m³   

CO  a  ̀µg/m³   

TSP `` ̀µg/m³   

Lead (Pb) b µg/m³   

SOx  aa µg/m³   

NO ag µg/m³   
Benzene a µg/m³   
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Ozone gg µg/m³   
ᵿᵬᵋᵪᶇ ᵬᵾᵪᶀᵗᶋ ᵇᵷ ᵧᵾ  TSS   

pH   

Conductivity  

Nitrate  

Turbidity  

Iron   

E-coli   

ᵷᵿᵪᵗᶋ b ᵷ ᵧᵾ  Equivalent Noise Level ᶦ  ɪ r ᶀ.ᵿᵮ. 

Table 14ᵦᵾᵿᵴᵗᵾ ᶢɩ : ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾ ᶇ ᵯ ᵨᵾ ɪ ᶡᶡ ᵿᵰᵡᵲ ᵬᵲᵗᶋ   ᵷᵾᵱᶁ, ᵞᵴ ᵦᵧᵾ ᵷᵿᵪᵗᶋ ᵙᶁᵥ ᵦᵲ 

ᵿᵷᵷᵲᵥ  ᵺᶂᵜᵗ  ᵈᵩᵾᵲᵯᶂᵦ ᵰᵾᵪ  

ᵷᵾᵱᶁᵗᶋ b ᵷ ᵧᵾ  PM 10  ge µg/m³   
PM 2.5   cf µg/m³   

CO  a  ̀µg/m³   

TSP ``d µg/m³   

Lead (Pb) b µg/m³   

SOx  aa µg/m³   

NO ag µg/m³   
Benzene a µg/m³   
Ozone ge µg/m³   

ᵷᵿᵪᵗᶋ b ᵷ ᵧᵾ  Equivalent Noise Level ea Ä" 
ᶋᵦ: ᵧᵴᵙᵦ ᵇ ᵱᵱᵪ ,ᶣᶡᶨᶩ 

.ɪ ɥ ᵞᶈᵿᵷᵗ ᵷᵾᵦᵾᵷᵲᵥ  

ᶦ .ɥ.ɡ  ᵈᵱᶋᵞᵪᵾ ᶇ ᵗᶋ ᵷᵪ ᵺ ᵬᵨᵾ  
ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾᵗᶋ b ᵿᵩᵗᵾᵅᵸ ᵞ ᵙᵾ t ᵪ ᵬ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵷᵣᵾ ᵪᵅ ᶪ ᵰᵾ b ᵷᵿ ᵧᵦ χ ᶇᵬᵾᵴ ᵺᵲᵗᵾᵲ ᵗᶋ 

ᵷᵾᵿᵰ ᶋᵰᵾ ᵲᵻᶇᵗᶋ ᵿᵷ ᵥᶁ ᵺᵾᵰᶁᵨᵾᵱᶀᵗ ᵷᵪᵗᶋ ᶇᵰᵾ ᵬᵨ ᵝ (ᵿ ᴥɪ) ɜ ᵱᵺ ᵈᵱᶋᵞᵪᵾᵗᶋ ᴝᶁ ᵱᶋᵞᵪᵾ bᵪᶁᵺᵾᵲ ᵰᵨ χ

ᵯ ᵣᵾᵲᶀ ᵘᶇᵴᵾᵰ ᵿᵪᵰᵾ ᵥᵗᶋ ᵴᵾᵿᵙ ɩ ᶢ.ɩᶅ  ᵻᶇ. ᵞ ᵙᵾᵗᶋ ᵦᵾᵷ ᵙ ᵲᵑᵗᶋ  β ɜ  
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Figure 5ᵿᵜ  :ɪ ᵗ ᵪ ᵬ ᵷᵣᵾ χ ᵅ. ᶅ ᵲ  ᵿᵷ ᵥᶁ ᵺᵾᵰᶁᵨᵾᵱᶀᵗ ᵷᵪᵗᶋ ᵯᶂ-ɛ ᵬᵱᶋᵙ ᵪ ᵺᵾᵰᵾ 

.ɪᶣ.ᶣ. ᵷᵪ ᵬᵿᵦᵗᶋ ᵺᶂᵜᶀ   
ᵱᶋ ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾᵗᶋ ᵗᵾᵱ ᵺᶂᵜᶀ βᵧᵾ ᶇ  ᵿᵪᵩᵾ ᵲᵥ ᵿᵦᵷᶇᵨᵪ ᵦᵱᵾᵲ ᵙᵨᵾ  ᵙ ᵲᵑᵗᶋ ᵧᵴᵙᵦ ᵰᵥᵰᵾ ᵿᵷᵿᵯ  

ᵞᵾᵿᵦᵗᵾ ᵷᵪ ᵬᵿᵦᵻ  ᵲᶇᵗᵣ  ᵙ ᵲᵑᵗᶋ ᵝ ɜ  ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾ ᵧᵴ ᵿᵷ ᵥᶁ ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵷᵪᵰᵾ ᵷbᵿ ᵧᵦ ᵝ ɜ 

ᵧᵴᵙᵦ ᵇ ᵱᵱᵪᵗᶋ ᵰᵰᵾ ᵨᶇᵘᵾᵬᵲᶇᵗᵾ ᵷᵪ ᵬᵿᵦᵻ  ᵰ ᵱᶇ ᵩᶇᵲᶈ ᵞ ᵦᶋ ᵘᶈᵲ, ᵿᵺᵺᶌ ᵲ d ᵄᵬ ᵲᵻᶇᵗᵾ ᵝᵪᶍ ɜ  ᵈᵱᶋᵞᵪᵾ 

ᶇ ᵰᵾ ᵬᵾᵋᵪᶇ ᵷᵪ ᵬᵿᵦᵻ ᵗᶋ ᵿᵮ ᵦᶃᵦ ᵞᵾᵪᵗᵾᵲᶀ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ  t χᴝ ᵨᵾ  ᵬᵿᵪ ᵺv ᶍtᵴ χᵙ ᵲᵱᶋ ɜ 

ᵷᵪ ᵬᵿᵦᵻ ᵗᶋ ᵿᵷᵷᵲᵥ ᵦᵾᵿᵴᵗᵾ ᶢɪ  ᵰᵾ ᵦᶁᵦ ᵙ ᵲᵑᵗᶋ ᵝ ɜ  

Table 15ᵦᵾᵿᵴᵗᵾ ɡ :ɪ ᵈᵱᶋᵞᵪᵾ ᵧᵴᵰᵾ ᵬᵾᵊᵪᶇ ᵷᵪ ᵬᵿᵦᵗᶋ ᵺᶂᵜᶀ 

S.

N. 

Local 

Name 

Scientific 

Name Family 

Life 

Form 

IUCN 

Status Uses 

1 Aap 
Magnifera 

Indica 

Anacardi

aceae 
Tree   Edible 

2 Khair 
Acacia 

Catechu 
Fabaceae Tree 

Protected 

Species 
Timber, kattha and clutch industry 

3 Simal 
Bombax 

Ceiba 

Malvace

ae 
Tree 

Protected 

Species 

Wood is extensively used for ceiling 

boards, light construction work, packing 

cases, planking, carving, and turnery 
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4 Sisso 
Dalbergia 

Sisso 
Fabaceae Tree   Timber, fuelwood and medicinal purpose 

5 Kadam 

Anthocep

halus 

chinensis 

Rubiacea

e 
Tree   

Timber and fruits used for medicinal 

purposes 

6 
Botdhy

aro 

lagerstroe

mia 

parviflora 

Lythrace

ae 
Tree   

Timber used for building construction 

material. Locally used for agricultural 

implements, carts, furnitures, oars, canoes 

and cooperage.  

ᶋᵦ: ᵧᵴᵙᵦ ᵰᵥ,ᶣᶡᶨᶨ 

  

ᵘᶈᵲ ᵈᵄᵬ ᵲ ᵿᵺᵰᵴ 

Figure 6ᵿᵜ  9ᵻ dᵱᶋᵞᵪᵾ ᶇ ᵰᵾ ᵨᶇᵘᵾᵬᵲᶇᵗᵾ ᵗᶇᵿᵻ ᵷᵪ ᵬᵿᵦᵻ 

d-a-b- Ûę×ÅęÍȓ¾ɨ ÞȕÃɠ  
z×ɨÅÑɟ ĦÎÙ ťÖÌ¾ɨ ŎÖÖɟ Ûę×ÅęÍȓ ¿ɟÞɮ ÏɭȒ¿¤Ñ ÍØ ĦÎɟȑÑ× ÔɟȑÞęÏɟßȻ Ø ȐÛĥÌȓ ÞɟÖȓÏɟȐ×¾ 
ÛÑÞɯÀ ÒØɟÖÜx ÀÏɟx z×ɨÅÑɟ àɭŝÖɟ Òɟ}Ñɭ Ûę×ÅęÍȓßȻ ÔÏɭÙ + ÏȓĞÞɠ+ ÛÑ ȑÔØɟÙɨ+ Ħ×ɟÙ+ ßɟǡɠ+ 
zȏÏ Øßɭ¾ɨ Òɟ{×ɨ ] z×ɨÅÑɟ àɭŝÖɟ Òɟ}Ñɭ Ûę×ÅęÍȓßȻ¾ɨ ȐÛĦÍȗÍ ÅɟÑ¾ɟØɡ ÛɟÍɟÛØÌɠ× ŢÕɟÛ 
Öȕġ×ɟĊ ¾Ñ¾ɨ yĘ××Ñ ÀÏɟx Þʦ¾ÙÑ ÀȎØ¤¾ɨ Ä ] z×ɨÅÑɟ àɭŝÖɟ Òɟ|Ñɭ ÅÑɟÛØßȻ¾ɨ ȐÛÛØÌ 
ÍÙ ÍɟȑÙ¾ɟ è Öɟ ŢĦÍȓÍ ÀȎØ¤¾ɨ Ä ] 

Table 16ᵦᵾᵿᵴᵗᵾ ᶢᵻ : ᵈᵱᶋᵞᵪᵾ ᶇ ᵰᵾ ᵬᵾᵊᵪᶇ ᵞᵪᵾᵷᵲᵻ  ᵿᵷ ᵦᶃᵦ ᵿᵷᵷᵲᵥ 

Common Name Scientific Name Family IUCN Status CITES 

Mammals 



 

33 
 

Monkey Simiiformes catarrhine Cercopithecidae Least Concern  

Wild Cat Felis chaus Felidae Least Concern  

Wild Boar Sus scrofa Suidae Least Concern  

Porcupine Hystrix brachyura Erethizontidae Least Concern  

Fox Canis aureus Canidae Least Concern  

Elephant Elephas maximus Elephantidae Endangered  

Reptiles 

Common Krait Bungarus caeruleus Elapidae   

Rat snake Pantherophis obsoletus Colubrinae   

Buff striped keelback Amphiesma stolatum Colubridae   

Common Cobra Naja naja Elapidae   

Birds 

Lesser adjutant Leptoptilos javanicus Ciconiidae Vulnerable  

Black drongo Dicrurus macrocercus Dicruridae Least Concern  

Eurasian collared dove Streptopelia decaocto Columbidae Least Concern  

Plum-headed Parakeet Psittacula cyanocephala Psittacidae Least Concern  

Rose-ringed Parakeet Psittacula krameri Psittacidae Least Concern  

 House sparrow Passer domesticus Passeridae Common  

plain wren-warbler Prinia inornata Cisticolidae Least Concern  

common hawk-cuckoo Hierococcyx varius Cuculidae Least Concern  

Asian pied starling Gracupica contra Sturnidae Least Concern  

Asian Open bill  Anastomus oscitans Ciconiidae Least Concern  

Cattle egret Bubulcus ibis Ardeidae Least Concern  

white-rumped vulture Gyps bengalensis Accipitridae Critically Endangered  

Jungle crow Corvus culminatus Corvidae Least Concern  

streaked fantail warbler Cisticola juncidis Cisticolidae Least Concern  

taiga flycatcher Ficedula albicilla Muscicapidae Least Concern  

Mynahh Acridotheres tristis Sturnidae Least Concern  

ᶋᵦ: ᵧᵴᵙᵦ ᵇᵷᵴᶋᵗᵪ, ᶣᶡᶨᶨ 
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ᵺᵾᵲᵰ ᵯᵅ ᵙᶇᵲᵾ 

Figure 7ᵿᵜ  :ʝ ᵈᵱᶋᵞᵪᵾ ᶇ ᵰᵾ ᵨᶇᵿᵘᵑᵗᵾ ᵗᶇᵿᵻ ᵜᵲᵾᵜᶁ ᵙᶀᵻ 

.ɪ ɨ ᵺᵾᵰᵾᵿᵞᵗ- d ᵧ ᵗ β ᵧᵾ ᵺᵾᵅ ᵗᶃᵿᵦᵗ ᵷᵾᵦᵷᵲᵥ 

.ɪᶤ.ᶢ ᵞᵪᵺᵾᵅᵿ ᵱᵗ  ᵿᵷᵸᶇᵹᵦᵾᵻ   

ᵺᵾᵰᵾ ᵱ γᵪᵺᵾᵅᵿ ᵱᵗ ᵿᵷᵷᵲᵥ 

ᵗᶇᵿ ᵱ ᵦ ᵱᵾ ᵗ ᵿᵷᵯᵾᵙᵗᶋ β ᵱᵾ ᵗ b ᵪᶁᵺᵾᵲ ᵈᵱᶋᵞᵪᵾᵮᵾᵡ ᵯᵾᵿᵷᵦ ᵪᶇ ᵗ ᵪ ᵬ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ t ᶂᵴ 

ᵞᵪᵺᵅ ᵱᵾ ɪ ,ɨᶣᶩᶩ  ᵲ  ɡ ,ɟᶢᶪᶣ ɯᵲᵩᶁᵲᶀ ᵲᵻᶇᵗᶋ  β ɜ  ᵱᵺ ᵧᵾᵪᶀᵱ β ᵻᵰᵾ ᵴᶈᵿ ᵙᵗ bᵪᶁᵬᵾᵦ ᶅ ᶥ.ᶪᶥ  ᵲᵻᶇᵗᶋ β 

 ɜ

Table 17ᵦᵾᵿᵴᵗᵾ ᶢʝ : dᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵺᵾᵰᵾ ᵱ γ ᵪᵺᵾᶗᵿ ᵱᵗ ᵱ ᵿᵷᵸᶇᵹᵦᵾᵻ 

ᵧᵾᵪ ᵚᵲᵩᶁᵲᶀ 
ᵞᵪᵺᵅ ᵱᵾ ᵚᵲᵩᶁᵲᶀ  

ᵈᵗᵾᵲ 

ᵴᶈᵿ ᵙᵗ 

ᵇᵪᶁᵬᵾᵦ ᵗᶂᵴ ᵬᶁ ᵹ ᵰᵿᵻᵴᵾ 

ᵺ ᵲᶀ ᵿᵞ ᵴᵾ ᶢᶣ,ɡᶡᶪ ɭ ᶧᶤ,ᶅᶣᶩ ɩ ᶤᶢ,ɨᶩᶥ ᵻ ᶤᶣ,ɪᶥᶤ ɭ ᶦᶣ.ᶩ ᶪ .ᵻᶥᶥ 

ᵗ ᵪ ᵬ  ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᶢ ,ɟᶢᶪ ɥ ᶦ ,ɨᶣᶩ ɭ ᶣ ,ɪᶪᶦ ɨ ᶣ ,ʝᶤᶤ ɪ ᶦᶣ.ᶤ ᶪᶥ.ᶪᶥ 

ᶋᵦ: ᵗᶇᵿ ᵱ ᵦ ᵱᵾ ᵗ ᵿᵷᵯᵾᵙ,ᶣᶡᶧ ɭ 

 

 

ᵞᵾᵦ ᵞᵾᵿᵦ  

ᵈᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᵧᵾᵿᵪᵱ ᵦᵻᵰᵾ φ ᶇᵲᶈ ᵺᵅ ᵱᵾᵰᵾ ᵧᵾ  ᵞᵾᵿᵦᵗᵾ ᵰᵾᵿᵪᵺᵻ (ᶢᶣ.ᶢᶢ%) ᵝᵪᶍ ᵯᵪᶇ ᵗᵰ ᵺᵅ ᵱᵾᵰᵾ 

ᵮᵾᵨᶀ ᵞᵾᵿᵦᵗᵾ ᵰᵿᵪᵺᵻ  (ᶡ.ᶡᶤ%) ᵲᵻᶇᵗᵾ ᵝᵪ ɜ ᵞᵾᵦ ᵞᵾᵿᵦᵗᶋ ᵿᵷ ᵦᶃᵦ ᵬᵰᵾ ᵞᵾᵪᵗᵾᵲᶀ ᵦᵾᵿᵴᵗᵾ ɡ  ɭᵲᵾᵿᵘᵑᵗᶋ 

 βɜ 
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Table 18ᵦᵾᵿᵴᵗᵾ ᶢɭ : ᵈᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᵧᵾᵿᵪᵱᵦᵻᵗᶋ ᵞᵾᵦ ᵞᵾᵿᵦᵱᵦᵾ ᵿᵷᵷᵲᵥ 

ᵞᵾ β/ γ ᵾᵦᶀᵱ  ᵺᵰᶂᵻ 
ᵗ ᵪ ᵬ  ᵪ.ᵬᵾ. 

ᵞᵾ/βγ ᵾᵦᶀᵱ  ᵺᵰᶂᵻ 
ᵗ ᵪ ᵬ  ᵪ.ᵬᵾ 

ᵺ ᵱᵾ % ᵺ ᵱᵾ % 

ᶇ ᶀ ᶢᶨᶨᶩ ᶤ.ᶥᶥ ᵺᶁᵿᵩ ᶧᶤ ɩ ᶢ.ᶢᶪ 

ᵻᵾᵿᵰᵪ  ᵬᵻᵾᵣᶀ ᶣᶡᶡᶦ ᶤ.ᶨᶧ ᵴᶋᵻᵾᵲ ᶩ  ɪ ᶡ.ᶢᶧ 

ᵰᵙᵲ ᶥᶦ ᵻ ᶡ.ᶩᶦ ᵦ ᵰᵾ/ᵦ ᵷᵾ ᶧᶩ ɥ ᶢ.ᶣᶩ 

ᵧᵾ ᶧᶥᶦᶣ ᶢɥ .ᶢᶢ ᵷᵾ ᵷᶇ ᶢᶪᶢᶪ .ɨᵻ  ɟ

ᵦᵾᵰᵾᵛ ᶣᶡ ɥ ᶡ.ᶤᶩ ᵩᶋᵮᶀ ᶧ  ɥ .ɟɡ  ɥ

ᵪᶇᵷᵾᵲ ᶢᶡᶦᶦ .ɡᶅ  ɭ ᵪᶁᵿᵪᵱᵾ ᶧ  ɪ .ɟɡ  ɥ

ᵰᶁᵺᵴᵰᵾᵪ ᶨᶡᶨᶤ ᶢ .ɨɥ  ʝ ᵗᶁ ᵻᵾᵲ ᶦᶦ ᵻ .ɡᶡᶥ 

ᵗᵾᵿᵰ ᶧᶦ ɟ .ɡɥ  ɥ ᵻᵴᶁᵷᵾᵊ ᶢᶩᶣᶤ .ɨɩ  ɥ

ᵱᵾᵨᵬ ᶤᶩᶡᶧ .ʝɡ  ɩ ᵲᵾᵞᵬᶁᵦ ᶣᶥ ᵻ .ɟɩ  ᵻ

ᵲᵾᵊ ᶢᶨ ɥ .ɟɨ  ɥ ᵗᵾᵱ ᵧᵾ ᶢᶡ ɩ .ɟɥ  ɟ

ᵙᶁ ᵛ ᶢ  ɥ .ɟᶡᶣ ᵮᵾᵩᶀ ᶪ  ʝ .ɟɡ  ɭ

ᵨᵰᵾᵊ/ᵚᶋᵴᶀ ᶢᶪ ɨ .ɟɨ  ᵻ ᵰᵾᵲᵷᵾᵣᶀ ᶦ  ɨ .ɟɡ  ɟ

ᵿᵴ ᵮᶁ ᶦ  ᵻ .ɟɡ  ɡ ᵺᵲᵨᵾᵲ/ᵮᵾᵄᵦᵲ ᶤᶧᶨᶡ .ᵻɭ  ᶅ

ᵺᵾ t ᶤ  ɪ .ɟɟ  ʝ ᵮᵲᵾᵊ ᶦᶡ ɩ .ɟᶅ  ɪ

ᵦᶇᵴᶀ ᶣᶩᶡᶪ .ɪᶣᶨ ᵲᵾᵞᵯᵲ ᶧ  ʝ .ɟɡ  ɨ

ᵜᵰᵾᵲ/ᵲᵾᵰ/ᵻ ᵲᵞᵪ ᶣᶦᶤᶦ .ɩʝ  ᵻ ᵿᵩᵰᵾᵴ ᶣ  ᵻ .ɟɟ  ɪ

ᵗᶋᵉᵲᶀ/ᵗᶁᵸᵷᵾᵻᵾ ᶢᶡᶢᶦ .ɡᶅ  ɟ ᵰᵾᵴᶀ ᶪ  ᵻ .ɟɡ  ɭ

ᵺ ᵱᵿᵺ/ᵨᵸᵪᵾᵰᶀ ᶢᶣ ɨ .ɟɥ  ɨ ᵮᵅᵙᵾᵴᶀ ᶧ  ɭ .ɟɡ  ɨ

ᵩᵪᶁᵗ ᶢᶥᶣᶡ .ɥᵻ  ᵻ ᵣᶋᵰ ᶩ  ɭ .ɟɡ  ʝ

ᵰᶁᵺᵻᵾᵲ ᶤᶨᶣᶢ ᶧ.ᶪᶩ ᵮᵾᵨᶀ ᶢ  ɩ .ɟɟ  ɨ

ᵬᵾᵺᵷᵾᵪ/ᵨᶁᵺᵾᵩ/ᵬᵺᶀ ᶩᶥ ɨ ᶢ.ᶩᶦ ᵿᵸᵘ/ᵬᵅᵞᵾᵮᶀ ᶩ  ɥ .ɟɡ  ɪ
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ᵺᶋᵪᵾᵲ ᶧ  ɡ .ɟɡ  ɡ ᵗᵴᵾᵲ ᶤ  ʝ .ɟɟ  ʝ

ᵻᵾᵿᵰᵪ  β ᵲᵾᵊ ᶣᶡ ɥ .ɟɨ  ɭ ᵲᵾ ᵩᶋᵮ ᶢᶥᶪᶨ .ɥɭ  ᶅ

ᵗ ᵮᵿᵪᵱᵾᵪ ᶢᶡᶥᶩ ᶢ.ᶨᶩ ᵺᵲᵮ ᵲᵱᵾ ᶦ  ɪ .ɟɡ  ɟ

ᵚ ᵦ /ᵯᶁᵞᶇᵴ ᶤᶤ ᶅ ᶡ.ᶥᶧ ᵮ ᵻᵅᵙ ᶢᶦ ɟ .ɟɥ  ɭ

ᵰ ᵴᵾᵻ ᶢᶡᶢᶡ ᶡ.ᶢᶪ ᵇ ᵱ ᶨ  ᵻ ᶡ.ᶢᶥ 

ᵗᵴᵷᵾᵲ ᶤ  ɡ ᶡ.ᶡᶧ ᵦᵲᵾᵊ ᵇ ᵱ ᶤᶡ ᶅ .ɟɪ  ɭ

ᵗᶁᵰᵾᵴ ᶤ  ɡ ᶡ.ᶡᶧ ᵋ ᵴᶇᵘ ᵪᵯᵑᵗᶋ ᶢᶪ ɭ .ɟɨ  ʝ

ᵻᵞᵰ/ᵢᵾᵗᶁᵲ ᶧᶧ ɟ ᶢ.ᶣᶥ ᵿᵮᵨᶇᵸᶀ ᶨ  ɨ .ɟɡ  ɩ

ᵺᶁᵪᶁᵷᵾᵲ ᶣ  ɡ ᶡ.ᶡᶥ    

ᶋᵦ: ᵗᶇᵿ ᵱ ᵦ ᵱᵾ ᵗ ᵿᵷᵯᵾᵙ,ᶣᶡᶧ ɭ 

ᵋᵰᶇᵲ ᵺᵰᶂᵻ  

ᵿᵷ.ᵺᵅ. ᶣᶡᶧᶩ ᵗᶋ ᵞᵪᵙᵥᵪᵾ ᵇᵪᶁᵺᵾᵲ ᵈᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᶣᶣ.ᶤᶡ% ᵞᵪᵺᵅ ᵱᵾ ᶪ ᵷᵹ  ᵰᶁᵿᵪᵗᵾ 

ᵝᵪᶍ ᵯᵪᶇ ᶧᶡ ᵷᵹ  ᵋᵰᶇᵲ ᵗᵾᵡᶇᵗᵾ ᵞᵪᵺᵅ ᵱᵾ ᶩ.ᶡᶩ% ᵲᵻᶇᵗᵾ ᵝᵪᶍ ɜ  

Table 19ᵦᵾᵿᵴᵗᵾ ᶢ :ᶅ dᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᵧᵾᵿᵪᵱ ᵦᵻᵻ ᵰᵾ ᵋᵰᶇᵲ ᵇᵪᶁᵺᵾᵲ ᵞᵪᵺᵅ ᵱᵾᵗᶋ ᵿᵷᵷᵲᵥ 

ᵧᵾᵪ ᵿᵴ ᵙ 

ᵋᵰᶇᵲ ᵺᵰᶂᵻ 

-ɟᶅ ᶢ -ɟɪ  ᶅ ᶧᶡ > 
ᵗᶂᵴ 

ᵺ ᵱᵾ % ᵺ ᵱᵾ % ᵺ ᵱᵾ % 

ᵯᵾᵿᵷᵦ 

ᵿᵞ ᵴᵾ  

ᵨᶁᵮᶈ 
ᶢᶥ,ᶅᶤᶪ

 ɟ

ᶣᶤ.ᶤ

 ʝ

ᶥᶤ,ɭᶥᶥᶡ

  

ᶧᶩ.ᶦ

 ɭ
ᶦ ,ɡᶥᶦ ɩ

ᶩ.ᶡ

 ɪ

ᶧᶤ,ᶅᶣᶩᶥ

  

ᵬᶁ ᵹ ᶨ ,ᵻᶦᶦ ʝ
ᶣᶤ.ᶥ

 ɩ

ᶣᶢ,ɟᶪᶪᶩ

  

ᶧᶨ.ᶣ

 ɨ
ᶣ ,ᵻᶣᶪ ɡ

ᶩ.ᶤ

 ɭ
ᶤᶢ,ɨᶩᶥ ᵻ

ᵰᵿᵻ

ᵴᵾ 
ᶨ ,ɥᶩᶤ ɨ

ᶣᶣ.ᶤ

 ɭ

ᶣᶣ,ʝᶥᶥᶣ

  

ᶧᶪ.ᶩ

 ᶅ

ᶣ ,ɪᶢᶧᶤ

  

ᶨ.ᶨ

 ɨ
ᶤᶣ,ɪᶥᶤ ɭ

ᵨᶁᵮᶈ ᶢ ,ɡᶩᶩ ɭ 
ᶣᶣ.ᶤ

 ɟ
ᶤ ,ʝᶡᶪ ɩ

ᶧᶪ.ᶧ

 ɡ
,ɩᶤᶡ ᵻ 

ᶩ.ᶡ

 ɭ
ᶦ ,ɨᶣᶩ ɭ 
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 ᵯᵾᵿᵷᵦ 

ᵪᵙᵲᵬᵾᵿᵴ

ᵗᵾ 

ᵬᶁ ᵹ ,ᵻᶡᶧ ɪ
ᶣᶤ.ᶤ

 ʝ
ᶢ ,ʝᶧᶪ ᶅ 

ᶧᶩ.ᶣ

 ɟ
,ɥᶢᶩ ᶅ

ᶩ.ᶥ

 ɨ
ᶣ ,ɪᶪᶦ ɨ

ᵰᵿᵻ

ᵴᵾ 
,ɪᶩᶣ ɨ 

ᶣᶢ.ᶤ

 ɟ
ᶢ ,ᶅᶤᶪ ɪ 

ᶨᶡ.ᶪ

 ɪ
,ɥᶢᶢ ʝ 

ᶨ.ᶨ

 ɩ
ᶣ ,ʝᶤᶤ ɪ 

ᶋᵦ: ᵗᶇᵿ ᵱ ᵦ ᵱᵾ ᵗ ᵿᵷᵯᵾᵙ,ᶣᶡᶧ ɭ 

ᵯᵾᵹᵾ   

ᵪᶇᵬᵾᵴᵰᵾ ᵞ ᵰᵾ ᵜᵾᵲ γ ᵾᵦ ᵝᵪᶍ (ᵬᵻᵾᵣᶀ, ᵾ ᵥ, ᶇ ᶀ, ᵨᵿᵴᵦ) ᵞᵺᵴᶇ χ ᶇᵬᵾᵴᶀ ᵯᵾᵹᵾᵴᵾᵊ ᵰᵾᵦᶃᵯᵾᵹᵾᵗᶋ ᵬᵰᵾ 

ᵇᵅᵙᵾᵴᶇᵗᵾ ᵝᵪᶍ ᵯᵪᶇ ᵮᵾᵄᵗ  ᵺᵮᶈᵗᶋ ᵈ ᵪᶈ ᵰᵾᵦᶃᵯᵾᵹᵾ ᵲᵻᶇᵗᶋ ᵝ ᶟ ᵦᵾᵿᵷᵦ d ᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᶇ ᵰᵾ ᵪᶇᵬᵾᵴᶀ 

ᵯᵾᵹᵾᵴᵾᵊ ᵰᵾᵦᶃᵯᵾᵹᵾᵗᶋ ᵬᵰᵾ ᵇᵅᵙᵾ ᵪᶇ ᵞᵪᵺᵅ ᵱᵾ ᵞ ᵰᵾ ɡ ᶡ.ᶪᶤ % ᵲᵻᶇᵗᵾ ᵝᵪᶍ ᵯᵪᶇ ᵇᵿᵩᵗᵦᵰ ᵰᶈᵿᵧᵴᶀ ᵯᵾᵹᵾ 

ᵮᶋ ᵪᶇ ᵞᵪᵺᵅ ᵱᵾ ᵻ ᶧ.ᶨᶣ % βᵪᶍ ɜ 

Table 20ᵦᵾᵿᵴᵗᵾ ɥ :ɟ d ᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᵧᵾᵿᵪᵱ ᵦᵻᵰᵾ ᵮᶋᵿᵴᵪᶇ ᵰᵾᵦᶃᵯᵾᵹᵾᵗᶋ ᵿᵷᵷᵲᵥ 

ᵰᵦᶃᵯᵾᵹᵾ 
ᵯᵾᵿᵷᵦ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ 

ᵺᵅ ᵱᵾ ᵿᵦᵸᵦ 

ᵪᶇᵬᵾᵴᶀ ᶦᶩᶣᶦ ᶢᶡ.ᶪᶤ 

ᵰᶈᵧᵴᶀ ᶤᶦᶦᶦᶦ ᶧᶧ.ᶨᶣ 

ᵯᶋᵞᵬᶁᵲᶀ ᶥ  ɪ ᶡ.ᶡᶩ 

ᵧᵾ ᶨᶥᶣᶡ ᶢᶤ.ᶪᶣ 

ᵦᵾᵰᵛ ᶢᶦ ᶅ ᶡ.ᶤᶡ 

ᵪᶇᵷᵾᵲ ᶢᶪ ᵻ ᶡ.ᶤᶨ 

ᵰᵙᵲ ᶢᶤ ɡ ᶡ.ᶣᶦ 

ᵿᵴ ᵮᶁ ᶦ  ɪ ᶡ.ᶢᶡ 

ᵋᵨᶁ ᶣᶦᶪᶧ ᶥ.ᶩᶨ 

ᵿᵻ ᵨᶀ ᶥ  ᶅ ᶡ.ᶡᶪ 

ᵺᶁᵪᶁᵷᵾᵲ ᶣ  ɟ ᶡ.ᶡᶥ 

ᵮᵅᵙᵴᵾ ᶪ  ᵻ ᶡ.ᶢᶩ 

ᵲᵾᵞ ᵧᵾᵪᶀ ᶥ  ᵻ ᶡ.ᶡᶪ 

ᵯᶁᵞᶇᵴ ᶢᶡ ɡ ᶡ.ᶢᶪ 

ᵮ ᵻᵅᵙ ᶢᶦ ɟ ᶡ.ᶣᶩ 

ᵰᶁᵺᵴᵰᵾᵪ ᶣᶩ ɪ ᶡ.ᶦᶤ 

ᵰᵙᵾᵻᶀ ᶢᶪ ᵻ ᶡ.ᶤᶨ 

ᵲᵾᵊ ᶣ  ɩ ᶡ.ᶡᶦ 

ᵇ ᵱ ᶨ  ɨ ᶡ.ᶢᶥ 
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ᵋ ᵴᶇᵘ ᵪᵙ ᵲᵑᵗᶋ ᶣᶧ ᵻ ᶡ.ᶦᶡ 

ᵗᶁᵴ ᶦᶤᶣᶩᶩ 
 

 ᶋᵦ: ᵗᶇᵿ ᵱ ᵦ ᵱᵾ ᵗ ᵿᵷᵯᵾᵙ,ᶣᶡᶧ ɭ 

.ɪᶤ.ᶣ ᵞᶀᵷᵪᵗᶋ ᵙᶁᵥ ᵲ   

ᵸᶈᵿ ᵗ b ᵷ ᵧᵾ  

ᵗᶇᵿ ᵱ ᵦ ᵱᵾ ᵗ ᵿᵷᵯᵾᵙᵗᶋ βᵱᵾ ᵗ bᵪᶁᵺᵾᵲ ᵈᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᵧᵾᵿᵪᵱ ᵦᵻᵰᵾ ᵗ ᵲᵮ ᶢ/ᶦ ᵞᵪᵺᵅ ᵱᵾᵴᶇ ᵿᵪ  

ᵰᵾ ᵱᵿᵰᵗ ᵲ /ɡɨ γ ᵪᵺᵅ ᵱᵾᵴᶇ ᵰᵾ ᵱᵿᵰᵗ ᵦᵻᵗᶋ ᵿᵸ ᵾ ᵻᵾᵿᵺᵴ ᵙᵲᶇᵗᵾ ᵝᵪᶍ ɜ ɛ  ᵿᵸ ᵾ ᵻᵾᵿᵺᵴ ᵙᵪ  ᵿ  ᵱᵺ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵿᵪᵗᶈ ᵗᵰ ᵯᵑᵗᶋ ᵄᵨᵾ ᵱᶀ ᵧᵾᵿᵪᵱ ᵦᵻ ᵿᵸ ᵾᵗᶋ ᵿᵻᵺᵾᵮᵴᶇ ᵿᵪᵗᶈ ᵬᵝᵾᵿᵣ ᵝᵪᶍ ɜ ᵿᵸ ᵾ ᵾ  ᵙᵲᶇᵗᵾ 

ᵞᵪᵺᵅ ᵱᵾ ᵿᵯ  ᵬᵿᵪ ᵬᶁ ᵹᵗᶋ ᵮᵾ ᵱᵦᵾ ᵝ ɜ  ᵯᵾᵿᵷ ᵧᵾᵪᶀᵱ ᵦᵻᵗᶋ н ᶈᵿ ᵗ ᵇᵷ ᵧᵾᵗᶋ ᵿᵷᵷᵲᵥ β ᵾᵿᵴᵗᵾ ɥ ᶢ ᵰᵾ 

ᵦᶁᵦ ᵙᵲᶇᵗᵾ ᵝ ɜ  

Table 21ᵦᵾᵿᵴᵗᵾ ɥ :ɡ d ᵱᶋᵞᵪᵾ ᵯᵾᵿᵷ ᵧᵾᵪᶀᵱ ᵦᵻᵰᵾ ᵸᶈᵿ ᵗ ᵇᵷ ᵧᵾᵗᶋ ᵿᵷᵷᵲᵥ 

ᵧᵾᵪ ᵿᵴ ᵙ 

ᵗᶁᵴ 

ᵞᵪᵺᵅ

ᵱᵾ ᵾᵧᵿᵰᵗ 

ᵿᵪ  

ᵰᵾ ᵱᵿᵰᵗ ᵰᵾ ᵱᵿᵰᵗ ᵾᵦᵗ  ᵾᵦᵗᶋ ᵲ  ᵇ ᵱ 

ᵇᵪᶌ 

ᵬᵜᵾ ᵲᵗ 

ᵋ ᵴᶇᵘ 

ᵪᵯᵑᵗᶋ 

ᵯᵾ

ᵿᵷᵦ 

ᵿᵞ

ᵴᵾ 

ᵨᶁᵷᶈ 

ᶤᶢᶪ

ᶧᶩ ɟ

ᶢᶤᶩᶣᶧ

 ɟ ᶧᶤᶧᶩᶦ ᶪᶨᶡᶦᶦ ᶪᶨᶡᶡ ᶢᶩᶣᶥ ᶦᶤ ɪ ᶦᶨᶥᶦ ᶣᶩᶨᶧ 

ᵬᶁ ᵹ 

ᶢᶪᶢ

ᶦᶢ ɟ ᶨᶦᶪᶡᶡ ᶤᶨᶧᶨᶤ ᶧᶤᶩᶡᶩ ᶨᶥᶢᶪ ᶢᶦᶥᶥ ᶤᶣ ᶅ ᶤᶢᶧᶢ ᶢᶧᶨᶧ 

ᵰᵿᵻᵴᵾ 

ᶢᶣᶩ

ᶢᶨ ɟ ᶧᶣᶤᶧᶡ ᶣᶧᶡᶢᶣ ᶤᶤᶣᶥᶨ ᶣᶣᶩᶢ ᶣᶩ ɟ ᶣᶡ ᵻ ᶣᶦᶩᶥ ᶢᶣᶡᶡ 

ᵯᵾ

ᵿᵷᵦ 

ᵪᵙᵲ

ᵬᵾᵿᵴ

ᵗᵾ  

ᵨᶁᵷᶈ 

ᶣᶧᶤ

ᶨ  ɡ ᶢᶢᶤᶪᶪ ᶦᶣᶥᶤ ᶨᶪᶤᶤ ᶨᶩ ɭ ᶢᶢ ɥ ᶤ  ᶅ ᶧᶨ ɩ ᶢᶩ ɨ

ᵬᶁ ᵹ 

ᶢᶦᶣ

ᶤ  ɨ ᶧᶣᶦᶩ ᶤᶡᶣᶩ ᶥᶩᶣᶪ ᶦᶥ ɨ ᶩ  ɪ ᶣ  ɭ ᶤᶦ ᵻ ᶢᶡ ᵻ

ᵰᵿᵻᵴᵾ 

ᶢᶢᶢ

ᶤ  ɭ ᶦᶢᶥᶢ ᶣᶣᶢᶦ ᶤᶢᶡᶥ ᶣᶥ ɪ ᶣ  ʝ ᶢ  ɡ ᶤᶢ ɭ ᶨ  ʝ

ᶋᵦ: ᵗᶇᵿ ᵱ ᵦ ᵱᵾ ᵗ ᵿᵷᵯᵾᵙ,ᶣᶡᶧ ɭ 

ᵘᵾᵪᶇᵬᵾᵪᶀ 

ᶁᵮᵷᶇᵴᵮᵾ χ ᵱᶋᵙ ᵙ ᵲᵪᶇ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵈᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᵧᵾᵿᵪᵱ ᵦᵻᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀᵗᶋ ᵰᶁ ᵱ ᶋᵦ ᵻᶋ ɜ  ᶁᵮᵷᶇᵴ 

ᵮᵾᵻᶇᵗ ᵩᵾᵲᵾ, tᶁᵷᵾ ᵲ eᵪᵾᵲᵻ ᵬᵿᵪ ᵘᵾᵪᶇᵬᵾᵪᶀᵗᶋ ᵴᵾᵿᵙ ᵱᶋᵙ ᵙ ᵲ ᵝ ɜ β ᵾᵿᵴᵗᵾ ɥ  ɥᵰᵾ d ᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ 

ᵧᵾᵪᶀᵱ ᵦᵻᵻ ᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾᵗᶋ ᵿᵷᵷᵲᵥ ᵦᶁᵦ ᵙ ᵲᵑᵗᶋ β ɜ  
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Table 22ᵦᵾᵿᵴᵗᵾ ɥ :ɥ dᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᵧᵾᵪᶀᵱ ᵦᵻᵻ ᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾᵗᶋ ᵿᵷᵷᵲᵥ 

ᵧᵾᵪ 

ᵚ
ᵲ
ᵩ
ᶁ
ᵲ
ᶀ

 

ᵩ
ᵾ
ᵲ
ᶋ

 

ᶁ
ᵮ
ᵷ
ᶇ
ᵴ

 

ᵊ
ᵪ
ᵾ
ᵲ

 

ᵗ
ᶁ
ᵷ
ᵾ

 

S
p

o
u

t 
w

a
te

r 

ᵪ
ᵨ
ᶀ
/
ᵟ
ᵲ
ᵪ
ᵾ

 

ᵇ
ᵱ 

ᵋ
ᵴ
ᶇ
ᵘ
 

ᵪ
ᵙ
ᵲ
ᵑ
ᵗ
ᵾ

 

ᵯᵾᵿᵷᵦ 

ᵿᵞ ᵴᵾ 
ᶢᶣᶢᶡᶧᶥ ᶣᶡᶡᶪ ᶢᶢᶥᶣᶥᶨ ᶤᶣ ɥ ᶢᶤᶤᶨ ᶪ  ɟ ᶢᶡ ɭ ᶢᶤᶢᶡ ᶢᶧᶥᶢ 

ᵿᵦᵸ  β(%)  ᶢᶧ.ᶦᶪ ᶪᶥ.ᶤᶨ ᶡ.ᶣᶨ ᶢ.ᶢᶡ ᶡ.ᶡᶨ ᶡ.ᶡᶪ ᶢ.ᶡᶩ ᶢ.ᶤᶧ 

ᵯᵾᵿᵷᵦ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾ  
ᶢᶡᶢᶪᶣ ᶧ  ɭ ᶪᶩᶥᶩ ᶢ  ɡ ᶤ  ᶅ ᶣ  ɨ  ɟ ᶨ  ʝ ᶢᶣ ᵻ

ᵿᵦᵸᵦ (%)  ᶡ.ᶧᶨ ᶪᶧ.ᶧᶣ ᶡ.ᶢᶢ ᶡ.ᶤᶩ ᶡ.ᶣᶤ  ɟ ᶡ.ᶨᶧ ᶢ.ᶣᶥ 

ᶋᵦ: ᵗᶇᵿ ᵱ ᵦ ᵱᵾ ᵗ ᵿᵷᵯᵾᵙ,ᶣᶡᶧ ɭ 

ᵸᶌᵜᵾᵴᵱ βᵧᵾ  ᵺᵲᵺᵭᵾᵊ  

ᵿᵷ.ᵺᵅ. ᶣᶡᶧᶩ ᵗᶋ ᵞᵪᵙᵥᵪᵾ ᵇᵪᶁᵺᵾᵲ ᵈᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵗ ᵲᵮ /ɥᶤ ɯᵲᵩᶁᵲᶀᵻ н ᶌᵜᵾᵴᵱᵗᶋ 

ᵺᶁᵿᵷᵩᵾᵮᵾᵡ ᵮᵿ ᵜᵦ ᵝᵪᶍ ᵞᵺᵗᶋ ᵇᵧ, ᵧᵾᵿᵪᵱ ᵻβᵰᵾ ᵷᵾ ᵱ ᵲ ᵺᵲᵺᵭᵾᵊᵗᶋ ᵇᵷ ᵧᵾ ᵪᵾᵞᶁᵗ ᵲᵻᶇᵗᶋ ᵯ ᶇ ᵮᶁᵿᵟ ᵝ 

ᶟ ᵦᵾᵿᵴᵗᵾ ɥ  ɨᵰᵾ ᵈᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵸᶌᵜᵾᵴᵱᵗᶋ ᵺᶁᵿᵷᵩᵾᵗᶋ ᵇᵷ ᵧᵾ ᵨᶇᵘᵾᵉᵑᵗᶋ ᵝ ɜ 

Table 23ᵦᵾᵿᵴᵗᵾ ᶣɨ : d ᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᵧᵾᵪᶀᵱ ᵦᵻᵻ ᵰᵾ ᵸᶌᵜᵾᵴᵱ ᵬ ᵄᵜᵗᶋ ᵇᵷ ᵧᵾ 

ᵧᵾᵪ 

ᵗᶁᵴ ᵚᵲᵩᶁᵲᶀ 

ᵺᵅ ᵱᵾ 

ᵸᶌᴥᵾᵴᵱ ᵪᵯᵑᵗᵾ 

ᵚᵲᵩᶁᵲᶀ 

ᵸᶌᴥᵾᵴᵱ ᵯᵑᵗᵾ ᵚᵲᵩᶁᵲᶀ ᵋ ᵴᶇ

ᵘ 

ᵪᵯᵑ

ᵗᵾ 

ᵴᵸ ᵯᵑᵗᶋ 

ᵸᶌᴥᵾᵴᵱ 

ᵺᵾᵰᵾ ᵱ  

ᵸᶌᴥᵾᵴᵱ 

ᵯᵾᵿᵷᵦ ᵿᵞ ᵴᵾ 
ᶢᶣᶢᶡᶧᶥ ᶪᶦᶪᶦᶡ ᶢᶦᶦᶣᶩ ᶨᶪᶢᶪ 

ᶢᶧᶧ

 ʝ

ᵿᵦᵸᵦ (%) 
 

ᶨᶪ.ᶣᶧ ᶢᶣ.ᶩᶤ ᶧ.ᶦᶥ ᶢ.ᶤᶩ 

ᵯᵾᵿᵷᵦ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾ  ᶢᶡᶢᶪᶣ ᶧᶨᶪᶧ ᶢᶨᶢᶦ ᶢᶦᶦᶥ ᶢᶣ ʝ

ᵿᵦᵸᵦ (%) 
 

ᶧᶧ.ᶧᶩ ᶢᶧ.ᶩᶤ ᶢᶦ.ᶣᶦ ᶢ.ᶣᶦ 

ᶋᵦ: ᵗᶇᵿ ᵱ ᵦ ᵱᵾ ᵗ ᵿᵷᵯᵾᵙ,ᶣᶡᶧ ɭ 

ᵺᵅᵜᵾᵲ ᵺᶁᵿᵷᵩᵾ 
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ᵈᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᵧᵾᵿᵪᵱ ᵦᵻᵰᵾ ᵰᶁᵘ ᵺᶂᵜᵪᵾᵗᵾ ᵺᵾᵩᵻχ ᵲᶇᵿᵣᵱᶋ, ᵡ.ᵯᶀ. ᵲ ᵰᶋᵮᵾᵉᵴᵻ ᵪᶍ ɜ  ᵿᵺᵿᵰᵦ 

ᵚᵲᵻ ᵰᵾ ᵰᵾ  ᵗᶇᵷᵴ ᵡᵯᶀ, t ᵱᶁᵡᵲ, ᵉ ᵡᵲᵪᶇᵡ ᵲ ᵡᶇᵿᵴᵭᶋᵪ ᵺᶁᵿᵮᵩᵾ ᵲᵻᶇᵗᶋ ᵝ ᵞᵺᵗᶋ ᵿᵷᵷᵲᵥ β ᵾᵿᵴᵗᵾ ɥ  ɩᵰᵾ 

ᵋ ᵴᶇᵘ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ

Table 24ᵦᵾᵿᵴᵗᵾ ɥ :ɩ d ᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᵧᵾᵪᶀᵱ ᵦᵻᵻ ᵰᵾ ᵺᵅᵜᵾᵲ ᵺᶁᵿᵮᵩᵾᵗᶋ ᵇᵷ ᵧᵾ 

ᵧᵾᵪ ᵗᶂᵴ ᵚᵲᵩᶁᵲᶀ ᵺ ᵱᵾ 

ᵲ
ᶇ
ᵿ
ᵣ
ᵱ
ᶋ

 

.χᵯ
ᶀ. 

ᵗ
ᶇ
ᵷ
ᵴ
 
ᵡ

.ᵯ
ᶀ. 

ᵗ
ᵱ
ᶁ
ᵡ
ᵲ

 

ᵉ
ᵡ
ᵲ
ᵪ
ᶇ
ᵡ

 

ᵡ
ᶇ
ᵿ
ᵴ
ᵭ
ᶋ
ᵪ

 

ᵰ
ᶋ
ᵮ
ᵾ
ᵉ
ᵴ

 

ᵯᵾᵿᵷᵦ ᵿᵞ ᵴᵾ ᶢᶣᶢᶡᶧᶥ ᶥᶦᶧᶥᶢ ᶤᶤᶢᶦᶤ ᶥᶩᶤᶥ ᶢᶪᶥᶢ ᶤᶨ ᵻ ᶣᶦᶩᶤ ᶧᶢᶪᶡᶡ 

ᵿᵦᵸ  β(%)  ᶤᶨ.ᶨᶡ ᶣᶨ.ᶤᶩ ᶤ.ᶪᶪ ᶢ.ᶧ ᶡ.ᶤᶢ ᶣ.ᶢᶤ ᶦᶢ.ᶢᶤ 

ᵯᵾᵿᵷᵦ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾ 
ᶢᶡᶢᶪᶣ ᶤᶨᶩᶨ ᶥᶡᶩᶥ ᶦᶤ ɭ ᶢᶥ ᶅ ᶢ  ᶅ ᶤᶪ ᵻ ᶦᶢᶩᶪ 

ᵿᵦᵸᵦ (%)  ᶤᶨ.ᶢᶧ ᶥᶡ.ᶡᶨ ᶦ.ᶣᶩ ᶢ.ᶥᶧ ᶡ.ᶢᶪ ᶤ.ᶩᶪ ᶦᶡ.ᶪᶢ 

ᶋᵦ: ᵗᶇᵿ ᵱ ᵦ ᵱᵾ ᵗ ᵿᵷᵯᵾᵙ,ᶣᶡᶧ ɭ 

ᵋᵞᵾ ᵰᵾ ᵬ ᵄᵜ: 

ᵘᵾᵪᵾ ᵬᵗᵾᵋᵪᶇ ᵋᵞᵾ   

ᵿᵷ.ᵺᵅ. ᶣᶡᶧᶩ ᵗᶋ ᵞᵪᵙᵥᵪᵾ ᵇᵪᶁᵺᵾᵲ ᵈᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ tᵲᵮ ᶨ %ɟ ᵚᵲᵩᶁᵲᶀᵴᶇ ᵘᵾᵪᵾ ᵬᵗᵾᵋᵪ 

ᵨᵾᵋᵲᵾ ᵱᶋᵙ ᵙᵝ ᵪᶟ ᵧᶋᵲᶈ ᵚᵲᵩᶁᵲᶀᵻ ᵴᶇ ᵑᵴ.ᵬᶀ.ᵞᶀ. ᵱᵾᵄᵺ, ᵮᵾᵱᶋ ᵱᵾᵺ ᵲ ᵿᵮᵞᶁᵴᶀ ᵬᵿᵪ ᵱᶋᵙ ᵙᵝ ᵪᶟ ᵞᶁᵪ ᵦᵾᵿᵴᵗᵾ 

ᶣɪ  ᵰᵾ ɛᵴᶇᵘ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ

Table 25ᵦᵾᵿᵴᵗᵾ ɥ :ɪ dᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᵧᵾᵪᶀᵱ ᵦᵻᵻ ᵰᵾ ᵘᵾᵪᵾ ᵬᵗᵾᵋᵪᶇ ᵋᵞᵾ  ᵱᶋᵙᵗᶋ ᵇᵷ ᵧᵾ 

ᵧᵾᵪ 
ᵗᶂᵴ ᵚᵲᵩᶁᵲᶀ 

ᵺ ᵱᵾ 

ᵨᵾᵋᵲᵾ ᵇ ᵱ 

ᵺ ᵱᵾ % ᵺ ᵱᵾ % 

ᵯᵾᵿᵷᵦ ᵿᵞ ᵴᵾ ᶢᶣᶢᶡᶧᶥ ᶥᶢᶣᶡᶨ ᶤᶥ.ᶡᶥ ᶨᶪᶩᶦᶨ ᶧᶦ.ᶪᶧ 

ᵯᵾᵿᵷᵦ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᶢᶡᶢᶪᶣ ᶨᶢᶣᶩ ᶧᶪ.ᶪᶢ ᶤᶡᶧᶥ ᶤᶡ.ᶡᶧ 

ᶋᵦ: ᵗᶇᵿ ᵱ ᵦ ᵱᵾ ᵗ ᵿᵷᵯᵾᵙ,ᶣᶡᶧ ɭ 

ᵿᵮᵞᶁᵴᶀ  

ᵈᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᵧᵾᵿᵪᵱ ᵦᵻᵗᶋ ᵩᶇᵲᶈ ᵢᵾᵋᵄᵰᵾ ᵿᵮᵞᶁᵴᶀᵗᶋ ᵬ ᵄᵜ ᵬᶁᵙᶇᵗᶋ ᵝ ᵯᵪᶇ ᵿᵮᵞᶁᵴᶀ ᵪᵯᵑᵗᵾ ᵚᵲᵩᶁᵲᶀᵰᵾ 

ᵰ ᶀᵦᶇᵴ, ᵮᵾᵱᶋ ᵱᵾᵺ ᵲ ᵺᶋᵴᵾᵲ ᵱᶋᵙ ᵙᵨ ᵝᵪᶍ  ɜd ᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᵧᵾᵪᶀᵱ ᵦᵻᵻ ᵰᵾ ᵿᵮᵞᶁᵴᶀ ᵱᶋᵙᵗᶋ ᵇᵷ ᵧᵾ 

ᵦᵾᵿᵴᵗᵾ ᶣᵻ  ᵰᵾ ɛᵴᶇᵘ ᵯᵑ ᵇᵪᶁᵺᵾᵲ ᵲᵻᶇᵗᶋ ᵝ ɜ  

Table 26ᵦᵾᵿᵴᵗᵾ ɥ :ᵻ ᵈᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᵧᵾᵪᶀᵱ ᵦᵻᵻ ᵰᵾ ᵿᵮᵞᶁᵴᶀ ᵱᶋᵙᵗᶋ ᵇᵷ ᵧᵾ 
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ᵧᵾᵪ 

ᵗᶂᵴ 

ᵚᵲᵩᶁ

ᵲᶀ 

ᵺ

ᵱᵾ 

ᵿᵮᵞᶁᵴᶀ ᵰ ᶀᵦᶇᵴ ᵮᵾᵱᶋ ᵱᵾᵺ ᵺᶋᵴᵾᵲ ᵇ ᵱ 
ᵋ ᵴᶇᵘ 

ᵪᵯᵑᵗᶋ 

ᵺ

ᵱᵾ 
% 

ᵺ

ᵱᵾ 
% 

ᵺ

ᵱᵾ 
% 

ᵺ

ᵱᵾ 
% 

ᵺ

ᵱᵾ 
% 

ᵺ

ᵱᵾ 
% 

ᵯᵾᵿᵷ

ᵦ 

ᵿᵞ ᵴᵾ 
ᶢᶣᶢ

ᶡᶧ ɩ 

ᶦᶡᶨᶥ

 ʝ

ᶥ

ᶢ.

ᶪ

 ɡ

ᶧᶧᶪ

ᶨ  ɪ

 

ᶦᶦ.

ᶤ  ɥ 

ᶣᶨ

 ʝ 

ᶡ.

ᶣ  ɨ

ᶢᶣ

ᶢ  ɨ

ᶢ.

ᶡ  ɟ

ᶢᶦ

 ᵻ

ᶡ.

ᶢ  ɨ

ᶢᶧ

ᶪ  ᵻ 

ᶢ.

ᶥ  ɟ

ᵾᵯᵾᵿᵷ

ᵦ 

ᵪᵙᵲᵬᵾ

ᵿᵴᵗᵾ 

ᶢᶡᶢ

ᶪ  ɥ ᶧᶪᶣᶤ 

ᶧ

ᶨ.

ᶪ

 ɨ

ᶤᶡᶡ

 ᶅ 

ᶣᶪ.

ᶦ  ɥ ᶣ  ʝ

ᶡ.

ᶣ  ᵻ ᶥ  ʝ 

ᶡ.

ᶥ  ᵻ ᶦ  ᵻ 

ᶡ.

ᶦ  ɪ

ᶢᶤ

 ɟ 

ᶢ.

ᶣ  ɭ

ᶋᵦ: ᵗᶇᵿ ᵱ ᵦ ᵱᵾ ᵗ ᵿᵷᵯᵾᵙ,ᶣᶡᶧ ɭ 

ᵚᵲᵗᶋ ᵷᵾᵿᵰ ᵷ ᵲ ᵗᵾᵲ   

ᵦᵾᵿᵴᵗᵾ ɥʝ  ᵰᵾ ᵨᶇᵘᵾᵉᵑᵇᵪᶁᵺᵾᵲ ᵈᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᵧᵾᵪᶀᵱ ᵦᵻᵻ ᵰᵾ ᵇᵿᵩᵗᵾᵅᵸ ᵿᵻ ᵿᵪᵿᵞ ᵚᵲᵰᵾ ᵮ ᵨᵝᵪᶍ 

 ɜ

 

 

Table 27ᵦᵾᵿᵴᵗᵾ ɥ :ʝ dᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᵧᵾᵪᶀᵱ ᵦᵻᵻ ᵰᵾ ᵚᵲ ᵷᵾᵿᵰ ᵷᵗᶋ ᵇᵷ ᵧᵾ 

ᵧᵾᵪ 
ᵗᶂᵴ ᵚᵲᵩᶁᵲᶀ 

ᵺ ᵱᵾ 
ᵿᵪᵞᶀ ᵚᵲ % ᵯᵾᵣᵾᵰᵾ % ᵺᵅ ᵧᵾ % ᵇ ᵱ % 

ᵯᵾᵿᵷᵦ 

ᵿᵞ ᵴᵾ 
ᶢᶣᶢᶡᶧᶥ ᶢᶢᶧᶥᶦᶢ   ᶪᶧ.ᶢᶪ ᶣᶧᶦᶥ ᶣ.ᶢᶪ ᶤᶧ ɩ ᶡ.ᶤ ᶢᶦᶪᶦ ᶢ.ᶤᶣ 

ᵯᵾᵿᵷᵦ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾ 
ᶢᶡᶢᶪᶣ ᶪᶨᶦᶦ ᶪᶦ.ᶨᶢ ᶣᶧ ɥ ᶣ.ᶦᶨ ᶢ  ɥ ᶡ.ᶢᶣ ᶢᶧ ɨ ᶢ.ᶧᶡ 

ᶋᵦ: ᵗᶇᵿ ᵱ ᵦ ᵱᵾ ᵗ ᵿᵷᵯᵾᵙ,ᶣᶡᶧ ɭ 

ᵱᵺ d ᵱᶋᵞᵪᵾ ᶇ ᵰᵾ ᵗ ᵲᵮ ᶧ %ᵻ ᵚᵲᵻ  ᵗᵾᵢᵴᶇ ᵮᵪᶇᵗᶋ ᵝᵪᶍ ᵯᵪᶇ ᵮᵾᵄᵗ  ᵚᵲᵻ  ᵿᵺᵰᶇ ᵡ, ᵰᵾᵡᶋ ᵲ ᵤᶁᵅᵙᵾ, ᵗᵅ ᵡᵴᶇ 

ᵮᵪᶇᵗᵾ ᵝᵪᶍ ᵞᵺᵗᶋ ᵿᵷᵷᵲᵥ β ᵾᵿᵴᵗᵾ ᶣɭ  ᵰᵾ ᵦᶁᵦ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ 

Table 28ᵦᵾᵿᵴᵗᵾ ᶣɭ : d ᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᵪᵙᵲᵬᵾᵿᵴᵗᵻ ᵰᵾ ᵚᵲᵗᶋ γ ᵙᵗᶋ ᵗᵾᵲᵻ 
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ᵧᵾᵪ 

ᵗᶂᵴ 

ᵚᵲᵩᶁᵲᶀ 

ᵺ ᵱᵾ 

ᵰᵾᵡᶋ ᵲ 

ᵤᶁᵅᵙᵾ 

ᵿᵺᵰᶇ ᵡᵴᶇ 

ᵞᶋᵣᶇᵗᶋ 

ᵚᵲ 

ᵗᵅ ᵡ ᵗᵾᵢ ᵇ ᵱ ᵋ ᵴᶇᵘ ᵪᵙ ᵲᵑᵗᶋ 

ᵯᵾᵿᵷᵦ ᵿᵞ ᵴᵾ ᶢᶣᶢᶡᶧᶥ ᶩᶦᶩᶥ ᶣᶣᶧᶩᶣ ᶥᶣᶨᶤ ᶨᶩᶨᶧᶦ ᶥᶥᶪᶩ ᶣᶣᶧᶣ 

ᵿᵦᵸ  β(%)  ᶨ.ᶡᶪ ᶢᶩ.ᶨᶥ ᶤ.ᶦᶤ ᶧᶦ.ᶡᶧ ᶤ.ᶨᶣ ᶢ.ᶩᶨ 

ᵯᵾᵿᵷᵦ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾ 
ᶢᶡᶢᶪᶣ ᶧᶪ ɪ ᶣᶡᶣᶥ ᶤᶥ ɥ ᶧᶨᶩᶦ ᶢᶦ ɭ ᶢᶩ ɭ

ᵿᵦᵸᵦ (%)  ᶧ.ᶩᶣ ᶢᶪ.ᶩᶧ ᶤ.ᶤᶧ ᶧᶧ.ᶦᶨ ᶢ.ᶦᶦ ᶢ.ᶩᶥ 

ᶋᵦ: ᵗᶇᵿ ᵱ ᵦ ᵱᵾ ᵗ ᵿᵷᵯᵾᵙ,ᶣᶡᶧ ɭ 

ᵈᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᵧᵾᵿᵪᵱ ᵦᵻᵰᵾ ᵾᵱ ᵬᵲᵾᵴ ᵲ ᵞ ᵦᵾᵬᵾᵦᵾᵴᶇ ᵝᵾᵪᵾ ᵝᵾᵋᵪᶇ ᵙᵲᶇᵗᶋ ᵨᶇᵿᵘ ᵝ ɜ γ ᵺ ᵰ ᵱ ᵴᵙᵯᵙ 

ᶢ/ᵻ ɯ ᵲᵻ ᵰᵾ ᵗᵾᵢ, χ ᵾᵱᵴ ᵲ ᵰᵾᵡᶋ ᵱᶋᵙ ᵙᵲᶇᵗᶋ ᵬᵾᵊ ᵝ  ɜ

Table 29ᵦᵾᵿᵴᵗᵾ ᶣ :ᶅ d ᵱᶋᵞᵪᵾ ᵯᵾᵿᵷᵦ ᵙᵾᵋᵄᵬᵾᵿᵴᵗᵻ ᵰᵾ ᵚᵲᵗᶋ ᵝᵾᵪᶋᵗᶋ ᵗᵾᵲ 

ᵧᵾᵪ 

ᵗᶂᵴ 

ᵚᵲᵩᶁᵲᶀ 

ᵺ ᵱᵾ 

ᵬᵲᵾᵴ 

ᵷᵾᵿᵴ 

ᵞ ᵦᵾ 

ᵬᵾᵦᵾ 
ᵡᵾᵊᵴ ᵗᵅ ᵡ ᵗᵾᵢ 

ᵰᵾ

ᵡᶋ 
ᵇ ᵱ 

ᵋ ᵴᶇᵘ 

ᵪᵙ ᵲᵑ

ᵗᶋ 

ᵯᵾᵿᵷᵦ 

ᵿᵞ ᵴᵾ 

ᶢᶣᶢᶡᶧ

 ɩ

ᶧᶣᶥᶧ

 ɪ

ᶣᶨᶨᶢ

 ᵻ

ᶢᶤᶧᶡ

 ɥ

ᶢᶥᶢᶧ

 ʝ
ᶧᶢ ʝ  ɟ ᶣᶤ ɨ ᶣᶣᶧᶥ 

ᵿᵦᵸᵦ 

(%) 
 ᶦᶢ.ᶧᶡ ᶣᶣ.ᶩᶪ ᶢᶢ.ᶣᶥ ᶢᶢ.ᶨᶡ 

ᶡ.ᶦ

 ɡ
 ɟ
ᶡ.ᶢ

 ᶅ
ᶢ.ᶩᶨ 

ᵯᵾᵿᵷᵦ 

ᵪᵙᵲᵬᵾᵿᵴ

ᵗᵾ 

ᶢᶡᶢᶪᶣ ᶥᶥᶧᶩ ᶥᶤᶡᶥ ᶣᶪ ɥ ᶪᶡ ɨ ᶥ  ʝ  ɟ  ɪ ᶢᶨ ɨ

ᵿᵦᵸᵦ 

(%) 
 ᶥᶤ.ᶩᶥ ᶥᶣ.ᶣᶤ ᶣ.ᶩᶧ ᶩ.ᶩᶧ 

ᶡ.ᶥ

 ᵻ
 ɟ
ᶡ.ᶡ

 ɪ
ᶢ.ᶨᶡ 

ᶋᵦ: ᵗᶇᵿ ᵱ ᵦ ᵱᵾ ᵗ ᵿᵷᵯᵾᵙ,ᶣᶡᶧ ɭ 

ᵧᵾᵪᶀᵱ ᵇᵧ ᵷ ᵧᵾ ᵲ ᵞᶀᵿᵷᵗᶋᵬᵾᵞ ᵪ  

ᵧᵴᵙᵦ ᵇᵷᵴᶋᵗᵪᵗᶋ ᵰᵰᵾ ᵈᵱᶋᵞᵪᵾ ᶇ ᵰᵾ ᵗᶃᵿᵹ, ᵮᶈᵨᶇᵿᵸᵗ ᵲᶋᵞᵙᵾᵲ ᵲ ᵰᵞᵨᶁᵲᶀ χ ᶈ ᵱᵺ ᶇ ᵗᶋ ᵰᶁ ᵱ ᵬᶇᵸᵾ 

ᵲᵻᶇᵗᶋ ᵬᵾᵉᵱᶋ ɜ  ᵱᵺ ᵮᵾᵻᶇᵗ ᵱᵺ ᶇᵗᶋ ᵬᵸᶁᵬᵾᵴᵪ, ᵬᵺᵴ, ᵻᶋᵡᶇᵴ, d ᵨ ᵇ ᵱ ᵞᶀᵿᵷᵗᶋᵬᵾᵞ ᵪᵗᵾ ᶋᵦᵻ  ᵪᶍ ɜ  

ᵈᵱᶋᵞᵪᵾ ᶇ ᵰᵾ ᵗᶃᵹᵗᵻ ᵴᶇ ᵋ ᵬᵾᵨᵪ ᵙᵪ  ᵰᶁ ᵱ ᵮᵾᵴᶀᵪᵾᵴᶀᵻ φ ᵾᵪ, ᴝ ᵄ, ᵗᶋᵨᶋ, ᵰᵗᶈ, ᵞ, ᵨᵾᵴ  d ᵨ χᶍ  ɜᵱᵺ 

ᵮᵾᵻᶇᵗ ᵗᶃᵹᵗᵻ ᵴᶇ ᵪᵙᵨᶇᵮᵾᵴᶀᵗᵾᵴᵾᵿᵙ ᵰᶁ ᵱ ᵬᵰᵾ ᵦᵲᵗᵾᵲᶀ ᵋ ᵬᵾᵨᵪ ᵙᵪ ᴝ ᵲᶇᵗᵾ ᵝᵪᶍ  ɜ

ᵩᵾ ᵰ ᵗ ᵦᵧᵾ ᵬᵱ ᵡ ᵗᵱ ᵧᵴ  
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ᵈᵱᶋᵞᵪᵾ ᶇ  ᵪᵿᵞᵗ tᶇᵿᵻ ᵩᵾ ᵰ ᵗ ᵦᵧᵾ ᵬᵱ ᵡ ᵗᵱ ᵧᵴᵻ  ᵲᵻᶇᵗᵾ ᵝᵪᶍ ᵞᵺᵗᶋ ᵿᵷ ᵦᶃᵦ ᵞᵾᵪᵗᵾᵲᶀ ᵦᵴ ᵦᵾᵿᵴᵗᵾ 

ᶤɟ  ᵰᵾ ᵦᶁᵦ (ᵿᵜ  )ɭ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ

Table 30ᵦᵾᵿᵴᵗᵾ ᶤɟ : ᵈᵱᶋᵞᵪᵾ ᶇ  ᵪᵿᵞᵗᵗᵾ ᵩᵾ ᵰ ᵗ ᵦᵧᵾ ᵬᵱ ᵡ ᵗᵱ ᵧᵴᵻ 

ᵩᵾ ᵰ ᵗ ᵦᵧᵾ ᵬᵱ ᵡ ᵗᵱ ᵧᵴᵗᶋ ᵪᵾᵰ ᵧᵾᵪ ᵈᵱᶋᵞᵪᵾ ᶇ ρ ᶇᵿᵘᵗᶋ ᵨᶁᵲᶀ 

(ᵿᵰ. ) 

ᵿᵮ ᵥᶁ ᵰᵿ ᵨᵲ ᵗ ᵪ ᵬ ᵪᵾ.ᵬᵾ. ,ᶅ ᵬᵪᵙᵲ  ᶩᶡᶡ  

ᵩᵰ ᶋᵲ ᵰᵿ ᵨᵲ ᵗ ᵪ ᵬ ᵪᵾ.ᵬᵾ. ᶢ ,ɥ ᵩᵰ ᶋᵲ ᶤᶡᶡᶡ  

ᵲᵾᵞᵿᵞ ᵧᵾᵪ ᵗ ᵪ ᵬ ᵪᵾ.ᵬᵾ. ,ᶅ ᵿᵺᵿ ᵬᶁᵲ  ᶧᶡᶡ  

ᵨᶇᵷᶀ ᵧᵾᵪ ᵗ ᵪ ᵬ ᵪᵾ.ᵬᵾ. ,ᶅ ᶧᶡᶡ  

ᵿᵸᵷ ᵰᵿ ᵨᵲ ᵗ ᵪ ᵬ ᵪᵾ.ᵬᵾ. ,ᶅ ᵬᵪᵙᵲ ᶪᶡᶡ  

ᵩᵾᵲᵾᵬᵾᵪᶀ ᵬᵱ ᵡ ᵗᵱ ᶇ  ᵗ ᵪ ᵬ ᵪᵾ.ᵬᵾ. ᶢ ,ɥ ᵩᵰ ᶋᵲ ᶤᶡᶡᶡ 

ᵗᶋᵸᶀ ᵡ ᵬᶁ ᵷ ᵱᵞ ᵦᶁ ᵈᵲ   ᵗᶋᵸᶀ ᵙᵾ.ᵬᵾ.  ᶥᶦᶡᶡᶡ  

ᶋᵦ: ᵧᵴᵙᵦ ᵰᵥ, ᶣᶡᶨᶨ  

 

  

ᵿᵷ ᵥᶁ ᵰᵿ ᵨᵲ ᵿᵸᵷ ᵰᵿ ᵨᵲ 



 

44 
 

 

 

ᵩᵰ ᶋᵲ ᵰᵿ ᵨᵲ ᵩᵾᵲᵾᵬᵾᵪᶀ ᵬᵱ ᵡ ᵗᵱ ᶇ 

Figure 8ᵿᵜ  9ɭ dᵱᶋᵞᵪᵾ ᶇ  ᵪᵿᵞᵗ ᵲᵻᶇᵗᵾ ᵗᶇᵿᵻ ᵩᵾ ᵰ ᵗ ᵲ ᵬᵱ ᵡ ᵗᵱ ᵧᵴᵻ 

ᵬ ᵲᵱᶋᵞᵪᵾ ᶇ ᵗᶋ ᵺᵾᵰᵾᵿᵞᵗ-d ᵧ ᵗ β ᵧᵾ ᵺᵾᵅ ᵗᶃᵿᵦᵗ ᵷᵾᵦᵷᵲᵥᵗᶋ ᵿᵷᵷᵲᵥ β ᵾᵿᵴᵗᵾ ᶤɡ  ᵰᵾ ᵷᵥ ᵪ ᴝ ᵲᶀᵱ 

ᵮ ᵮᶋᵿᵞᵰ ᵬᵾᵉᵑᵗᶋ ᵝ  ɜ

Table 31 β ᵾᵿᵴᵗᵾ ɨ :ɡᵬ ᵲᵱᶋᵞᵪᵾ ᶇ ᵗᶋ ᵺᵾᵰᵾᵿᵞᵗ- d ᵧ ᵗ β ᵧᵾ ᵺᵾᵅ ᵗᶃᵿᵦᵗ ᵷᵾᵦᵷᵲᵥᵗᶋ ᵿᵷᵷᵲᵥ 

.ᵺ. ᵿᵷᵷᵲᵥ ᵗᶈ ᵭᵱᵦ 

.ɡ ᵷ ᵦᶀᵗᶋ χ ᵾᵰ  ᵘᵱᵲᵷᵪ  

.ɥ ᵈᵱᶋᵞᵪᵾ ᵧᵴᵺᵄᵙᵗᶋ ρ ᶂᵲᶀ  ᵗᵾᵢᵰᵾᵣ  ᵨᶇᵿᵘ ᵞ ᵰᵾ ᶣᶥ.ɥ ᵻ ᵗ.ᵿᵰ. 

.ɨ  ᵧᵾᵪᶀᵱ β ᵻ ᵲ ᵷᵣᵾ  ᵗ ᵪ ᵬ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵷᵣᵾ ᵪᵅ. ᶅ 

.ɩ ᵞ ᵰᵾ ɯ ᵲᵩᶁᵲᶀ  ᶢᶡ,ᶢᶪᶣ  

.ɪ ᵖᵺ βɯ ᵲᵩᶁᵲᶀ ᵺᵛᵱᵾ  ᵿ βɪ  ρᶇᵿᵘ ᶧ γᵪᵾ ᵿᵦ ᵚᵲ  

.ᵻ  ᵰᵿᵻᵴᵾ ᵬᶁ ᵹ ᵇᵪᶁᵬᵾᵦ  .ɡᶡᶦᶤ  

.ʝ ᵞᵾ/βγ ᵾᵿᵦᵱ  ᶇ ᶀ, ᵻᵾᵿᵰᵪ  ᵬᵻᵾᵣᶀ, ᵰᵙᵲ, γᵾ, βᵾᵰᵾᵛ, ᵪᶇᵷᵾᵲ, 

ᵰᶁᵺᵴᵰᵾᵪ, tᵾᵿᵰ, ᵱᵾᵨᵬ, ᵲᵾ,ə ᴝᶁ ᵛ, ρᵰᵾᵊ/ɯ ᶋᵴᶀ, 

ᵿᵴ ᵮᶁ, ᵺᵾ,t ᵦᶇᵴᶀ, ᵜᵰᵾᵲ/ᵲᵾᵰ/ᵻ ᵲᵞᵪ, 

ᵗᶋᵉᵲᶀ/ᵗᶁᵸᵷᵾᵻᵾ, ᵺ ᵱᵿᵺ/ᵨᵸᵪᵾᵰᶀ, ᵩᵪᶁᵗ, 

ᵬᵾᵺᵷᵾᵪ/ᵨᶁᵺᵾᵩ/ᵬᵺᶀ, ᵰᶁᵺᵻᵾᵲ, ᵺᶋᵪᵾᵲ, ᵻᵾᵿᵰᵪ  
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ᵦᵲᵾᵊ, t ᵮᵿᵪᵱᵾᵪ, ɯ /βᵯᶁᵞᶇᵴ, ᵰ ᵴᵾᵻ, tᵴᵷᵾᵲ, 

ᵻᵞᵰ/i ᵾᵗᶁᵲ, tᶁᵰᵾᵴ, ᵺᶁᵪᶁᵷᵾᵲ  

.ɭ ᵩᵾ ᵰ ᵗ ᵧᵴ  ᵿᵮ ᵥᶁ ᵰᵿ ᵨᵲ, ᵲᵾᵞᵿᵞ ᵧᵾᵪ, ᵿᵸᵷ ᵰᵿ ᵨᵲ, ρᶇᵷᶀ ᵧᵾᵪ,  

.ᶅ ᵸᶈᵿ ᵗ ᵧᵲ ( ᵿᵦᵸᵦ) 

  ŋᵺ. ə. ə ᵷᵾ ᵺᶋ ᵺᵲᵻ  

  ρн ᵞᶋᵣ ρ ᶁᵊ ᵷᵾ ᵺᶋ ᵺᵲᵻ  

  ᵾᵦ t 

  ᵾᵦᵗᶋ ᵲ  

 

ᶢ .ᶅᶩᶩ 

ᶤ .ɟᶡᶩ 

ᶡ .ɥᶪᶩ 

.ɟᶥᶣᶥ  
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ᵬ ᵲ ᵝᶇᵨ  ᵻ  ᵦᵾᵷᵗᶋ ᵿᵷᵗ ᵬ ᵿᵷ ᶇᵹᵥ 

ᵿᵷᵗ ᵬ ᵿᵷ ᶇᵹᵥ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ b ᵱᵱᵪᵗᶋ ᵰᵻ ᵷᵬᶂᵥ  ᵇᵅᵙᵗᶋ ᵬᵰᵾ ᵿᵴᵊŋt ᶋ β  ɜ ᵷᵾᵦᵾᵷᵲᵥ ᵺᵅᵲ ᵥ 

ᵿᵪᵱᵰᵾᵷᵴᶀ, ᶣᶡᶨᶨ ᵗᶋ b ᵪᶁᵺᶂᵜᶀ ᶢᶣ tᶋ ᵬ ᵲ ᵝᶇᵨ ᶧ ᵰᵾ ɛᵴᶇᵘ ᵯᵑ ᵇᵪᶁᵺᵾᵲ ᵱᵺ ᵦᵾᵷᵰᵾ ᵺ ᵯᵾᵿᵷᵦ ᵿᵷᵗ ᵬ 

ᵿᵪ ᵾᵪᶁᵺᵾᵲ ᵲᵻᶇᵗᵾ ᵝᵪᶍ  ɜ

ᵿᵷᵗ ᵬ ɡ: ᵦᵾᵷ t ᵾᵱ ᵷᵱᵪ ᵪᶈ ᵪᵙ χɜ 

ᵿᵷᵗ ᵬ ɥ: ᵬᵲ ᵬᵲᵾᵙᵦ ᵿᵷᵿᵩ ᵲᵾ ᵦᵾᵷ ᵗᵾᵱ ᵷᵱᵪ ᵙᵪ   ɜ

ᵿᵷᵗ ᵬ ɨ: ᵿᵷ ᵱᵾᵬᶀ u ᶇᵴ ᵥᵾᵴᶀ b ᵪᶁᵺᵾᵲ ᵦᵾᵷ ᵗᵾᵱᵾ ᵷᵱᵪ ᵙᵪ   ɜ

.ᵻ ɡ ᵦᵾᵷᵗᵾ ᵿᵷᵗ ᵬᵻ   

ᵿᵷᵗ ᵬ ɡ: ᵦᵾᵷ t ᵾᵱ ᵷᵱᵪ χ ᶈ χ ᵙᵪ 

ᵱᵺ ᵗᵾᵲᵗᶋ ᵿᵷᵗ ᵬᵴᶇ ρᶇᵸᵰᵾ ᵘᶇᵴᵗᶁᵨᵗᶋ ᵬᶂᵷᵾ ᵩᵾᵲ ᵿᵷᵗᵾᵸ ᵪᶈ ᵪᵙᵪ , ᵲ ᵱ ᵦᶋ bᵷ ᵧᵾᵰᵾ ᵲᵾ ᵱᵴᶇ uᶇᵴ ᶇ ᵰᵾ ᵱᵾᵪ 

ᵪᶈ χ ᵨᵑᵗᶋ ᵨᶇᵿᵘ ᵝ ɜ u ᶇᵴᵾᵣᶀᵻ ᵴᶇ ᵲᵾ ᶋ ᵇ ᵾᵺ ᴝ  χ ᵧᵾᵪ ᵪᵬᵾᵋᵨᵾ d ᵪᶋ ᶇᵰᵦᵾ b ᵿᵷᵿ ᵿᵩ ᴝ ᵲ b ᵦᵲᵾ ᵿ ᵱ 

ᵧᵾᵲᵗᶋ ᵘᶇᵴ ᵨᵸ χᴝ ᵪ  ᵪᵺ ᶇ ᵨᵾ ᵱᵺ ᵿᵷᵗ ᵬ ᵜᵱᵪ ᵙᵨᵾ  ᵨᵸᵗᶋ ᵺᵰ u ᶇᵴ ᶇ ᵰᵾ ᵲᵾᵺ d ᵋᵪᶇᵝ ɜ ᵦᵾᵷᵪᶈ 

ᵗᵾᵱ ᵷᵱᵪ ᵪᵙᵨᵾ  ᵨᶇᵸ χ ᵅ. ᶣ ᵰᵾ χ ᵯᵊ ᵬᶂᵲᶈ ρ ᶇᵰнᵾ ᵲᵻᶇᵗᵾ ᵿᵦᵯᵾᵻ ᵴᵾᵊ ᵇᵪᵾᵨᵲ ᵝ ɜ ᵱᵺ t ᵲᵥ ᵱᵺ 

ᵿᵷᵗ ᵬᵴᵾᵊ ᵇ ᵷᶀᵗᶃᵦ ᵙ ᵲ ᵝ  ɜ

ᵿᵷᵗ ᵬ ɥ: ᵬᵲ ᵬᵲᵾᵙᵦ ᵿᵷᵿᵾφᵲᵾ ᵦᵾᵷ ᵗᵾᵱ ᵷᵱᵪ ᵙᵪ 

ᵬᵲ ᵬᵲᵾᵙᵦ ᵿᵷᵿᵾφᵲᵾ u ᶇᵴ ᵾᵰᵗᶋ ᵿᵪᵰᵾ ᵥ ᵙᵨᵾ  ᵿᵪᵰᵾ ᵥ ᵺᵾᵰᵾ ᶀᵻ ᵗᶋ ᵇᵷᶈ ᵾᵿᵪᵗ ᵲ b ᵿᵪᵱᵿ ᵦ ᵱᶋᵙ ᵪᶇ, 

ᵇᵨ ᵰᵾᵿᵪᵺᵻ ᵮᵾᵡ ᵺᵰᵱ ᵿᵺᵰᵾ ᵪᵲᵾᵘᶀ ᵗᶁᵪᶈ ᵬᵿᵪ ᵮᵘᵦ ᵺᵅᵲᵜᵪᵾᵻ  ᵿᵪᵰᵾ ᵥ ᵪᶇ, ᵜᵿᵴᵦ ᵲᵾᵿ ᵱ ᵦᵧᵾ 

ᵇ ᵦᵲᵾ ᵿ ᵱ ᵰᵾᵬᵨ ᵣ ᵇᵪᶁᵺᵾᵲ ᵺᵅᵲᵜᵪᵾ ᵪᵮ ᶇ ᵝ ɜ ᵬᵲ ᵬᵲᵾᵙᵦ β ᵷᵲᵴᶇ ᵦᵾᵷ ᵗᵾᵱᵾ ᵷᵱᵪ ᵙᵨᵾ  ᵈᵱᶋᵞᵪᵾ 

ᵬ ᵲᵺᵲ ᵿᵯ  ᵲᵻᵪᶇ ᵘᶇᵴ ᵰᶈᵨᵾᵪ ᵦᵧᵾ ᵱᵾᵲᵾ ᵭᵡ ᵞ ᵦᵾ ᵺᵅᵲᵜᵪᵾᵻ  ᵗᵰᵞᶋᵲ ᵮ ᵺ ᶇ ᵷᵴ ᵺ ᵯᵾᵷᵪᵾ ᵝ  ɜ ᵱ ᵦᵾ 

ᵗᵲᵥᵴᶇ ᵿᵷ ᵯᵲᶀᵪᶈ φᶇᵲᶈ ᵨᶁᵚ ᵡᵪᵾᵻ ᵿᵪᵿ ᵦᵑᵗᶋ ᵋᵨᵾᵻᵲᵥᵻ βᵪᶍ ɜ ᵱᵺᶈᵙᵲᶀ uᶇᵴᵾᵣᶀᵻ ᵴᵾᵊ  ᵲᵾ ᶋ ᵿᵺ ᵥ ᵧᵾᵪ 

ᵪ ᵪᶇ, ᵧᵾᵪᶀᵱᵻᵲᵴᵾᵊ ᵱᵺᵗᶋ ᵴᵾᵯ ᵪᵬᶁ ᶇ γ ᵦᵾ t ᵾᵲᵥᵴᶇ ᵋ  ᵧᵾᵪᶀᵱ ᵦᵻᵴᵾᵊ ᵰᵾ  ᵪᵯᵊ ᵬᶂᵲᵾ ᵲᵾᵴᵾᵊχᶈ ᵿᵦ 

ᵬᶁ ᶇ ᵨᵿᵘ ᵝ ɜ 

ᵿᵷᵗ ᵬ ɨ: ᵿᵷ ᵾᵬᶀ u ᶇᵴ ᵥᵾᵴᶀ b ᵪᶁᵺᵾᵲ ᵦᵾᵷ ᵗᵾᵱᵾ ᵷᵱᵪ ᵙᵪ 
ᵿᵷ ᵾᵬᶀ u ᶇᵴ ᵥᵾᵴᶀ b ᵪᶁᵺᵾᵲ ᵦᵾᵷ ᵗᵾᵱᵾ ᵷᵱᵪ ᵙᵨᵾ ᵿᵪᵰᵾ ᵥ ᵺᵾᵰ ᶀᵗᶋ ᵿᵪᵱᵿ ᵦ ᵱᶋᵙ ᵪᶇ, ᵷᵾᵦᵾᵷᵲᵥ 

ᵺᵅᵲ ᵥ ᵪᶇ, ρ  γᵪᵸᵿᵮᵾ χᵺᵰᵱ ᵿᵺᵰᵾ ᵿᵯ ᶈ ᵿᵪᵰᵾ ᵥ ᵺ ᵬᵪ ᵪᶇ, ᵿᵷ ᵱᵾᵬᶀ uᶇᵴ ᵥᵾᵴᶀ bᵪᶁᵺᵾᵲ ᵺᵅᵲᵜᵪᵾᵻ  

ᵿᵪᵰᵾ ᵥ ᵨᵾ ρᶀᵚ ᵗᵾᵴᶀᵪ ᵺᵅᵲᵜᵪᵾ ᵿᵪᵰᵾ ᵥ ᵪᶇ ᵗᵾᵲᵥᵴᶇ ᴝᵨᵾ  ᵱᵺ ᵿᵷᵗ ᵬ ᵦᶁᵦ ᵙ ᵲᵑᵗᶋ β ɜ ᵱᵺᶈᵙ ᵲ ᵺᵅᵲᵜᵪᵾᵻ 

ᵰᵾᵬᵨ ᵣ ᵇᵪᶁᵺᵾᵲ ᵿᵪᵰᵾ ᵥ ᵄᵨᵾ ᵷᵾᵦᵾᵷᵲᵥ ᵰᶈ ᶀ, ᵧᵾᵪᶀᵱ ᵺᵻᵯᵾᵿᵙᵦᵾ, uᶇᵴᵾᵣᶀᵻ ᵗᶋ ᵰβ ᵾ ᵲ ᵙᶁᵥ ᵦ ᵮ ᵪᶇ γ ᵦᵾ 

ᵺᵗᵾᵲ ᵰᵗ ᵬ ᵻ ᵴᶇ ᵱᵺ ᵿᵷᵗ ᵬ ᵲᶋ ᵨᵾ ᵬᵾᵊᵪᶇ ᵯᵑᵗᵾᵴᶇ ᵦᵾᵷᵗᶋ ᵴᵾᵿᵙ ᵿᵷᵗ ᵬ ᶤ ᵲᶋᵿᵞᵑᵗᶋ ᵝ ɜ  
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.ᵻ ɥ ᵿᵷᵿᵯ  ᵿᵷᵗ ᵬᵻ ᵗᶋ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵦᶁᵴᵪᵾ ᵰᵗ ᵯᵾᵮᵻ ᵗᶋ ᵿᵷ ᶇᵹᵥ  

ᵦᵾᵷ t ᵾᵱᵾ ᵷᵱᵪᵗᵾ ᵦᶀᵪᵷᵡᵾ ᵿᵷᵗ ᵬᵻ ᵴᵾᵊ ᵦᵴᵗᶋ ᵦᵾᵿᵴᵗᵾᵰᵾ ᵦᶁᵴᵪᵾ ᵰᵗ ᵬᵰᵾ ᵇᵪᶁᵗᶂᵴ ᵲ ᵿᵦᵗᶂᵴ 

ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷᵗᶋ ᵝᶋᵡᶋ ᵦᵧᵾ ᵺᵅᵿᵰᵾ Quantitative approach ᵮᵾ χᵿᵷ ᶇᵹᵥ ᵙ ᵲᵑᵗᶋ ᵝ  ɜQuantitative 

approach ᵿᵷᵗ ᵬ β ᵪᶌᵡ ᵙᵪ  ᵬᵲᵾᵪᶋ ᵲ ᵺᵻᵞ ᵋᵬᵾᵱ ᵻᶋ ɜ  

ᵿᵷᵗ ᵬ ᵇᵪᶁᵗᶂᵴ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵿᵦᵗᶂᵴ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ 

ᵿᵷᵗ ᵬ ɡ: ᵦᵾᵷ t ᵾᵱ ᵷᵱᵪ ᵪᶈ ᵪᵙ χ

ᵿᵣᵞᵾᵊᵪ  ᵱ ᵦᶋ ᵿᵷᵗ ᵬᵰᵾ ᵿᵣᵞᵾᵊᵪᵗᶋ d ᵷ ᵱᵗβᵾ 

ᵬᵨ ᵪ ɜ 

ᵪᵱᵾᵄ ᵮ ᵱ ᵈᵱᶋᵞᵪᵾᵴᶇ ᵱᵺᵮᵾᵡ ᵬᵾᵢ ᵿᵺ ᶇ 

ᵷb ᵧᵾ ᵪᵈᵋᵪᶇ ɜ 

ᵈᵱᶋᵞᵪᵾ ᵧᵴ  ᵦᵾᵿᵷᵦ d ᵱᶋᵞᵪᵾ ᵺᵾᵰᶁᵨᵾᵱᵗ ᵷ χ ᶇᵰᵾ 

ᵦᵾᵷ ᵯᵑᵗᶋ ᵄᵨᵾ ᵷᵪ ᶇ ᵗᶋ ᵺᵅᵲ ᵥ ᵪᶇ 

 ɜ

ᵺᵾᵰᶁᵨᵾᵱᵗ ᵷ χ ᶇᵰᵾ  φ ᶇᵲᶈ γ ᵿᵰ χu ᵾᵴᶀ 

ᵯᵑᵗᶋ ᵄᵨᵾ ɛ  ᵧᵾᵪᵗᶋ b ᵿᵩᵗᵦᵰᶍ ᵱᶋᵙ 

ᵪᵪᶇ  ɜ 

ᵯᶂ-ᵮᵪᶌᵡ  ᵺᵰᵧᵲ ᵲᵻᶇᵗᶋ γᵿᵰ χᵾᵗᶃᵿᵦᵗ ᵬᵰᵾ ᵗᵾᵱᵰ 

ᵪᶇᵝ  ɜ 

ᵘᶇᵴ ᵾᵰᵗᶋ ᵿᵪᵰᵾ ᵥᵗᶋ ᵴᵾᵿᵙ ᵺ ᵲᶀ 

ᵿᵞ ᵴᵾᵰᵾ ᵱᵿᵦ ᵺᵻᵞ, ᵺᵰᵧᵲ β ᵧᵾ ᵢᶁᵴᶋ 

ᵬ ᵲᵥᵾᵰᵰᵾ ᵲᵻᶇᵗᶋ γ ᵿᵰᵪ ᵇ  βᵬᵾᵋᵪ ᵙᵾ ᶋ 

ᵝ ɜ 

ᵇᵬᵪᵾᵊᵪᶇ 

ᵿᵷᵿᵩ  

ᵿᵷᵿᵩᵗᶋ ᵴᵾᵿᵙ ᵘᵜ  ᵪᵴᵾ ᶇ  ɜ ᵿᵷᵿᵩᵰᵾ b ᵱ ᵦ ᵪᶇ ᵇᵷᵺᵲ ᵙᶁᵰᵾᵊᵪᶇ βɜ 

ᵺ ᵾᵴᵪ ᵿᵷᵿᵩ  ᵘᶇᵴ ᵦᵧᵾ ᵘᶇᵴᵾᵣᶀᵗᶋ ᵰᵦᵾ ᵮᵤᵾᵋᵪᶇ 

ᵱᵾᵗᶋ ᵟ ᵟᵡ ᵪᶇ ᵝᶈᵪ  ɜ

ᵘᶇᵴᵾᵣᶀᵗᶋ ᵰᵦᵾ ᵿᵷᵗᵾᵸ ᵙᵲᶀ ɛ ᵪᶀᵻ ᵴᵾᵊ 

ᵨᶇᵸᵗᶋ ᵿᵦᵿᵪᵿᵩ ᵷ ᴝ ᵪ  ᵪᵬᵾᵊχ ᶇ  βɜ 

ᵺᵰᵱ β ᵾᵿᵴᵗᵾ  ᵺᵰᵱᵗᶋ ᵗᶁᵪᶈ ᵇᵧ  ᵲᵾ ᵨᶈᵪ  ɜ ᵿᵪᵿ ᵦ ᵺᵰᵱᵰᵾ ᵿᵪᵿ ᵦ ᵧᵴᵰᵾ 

ᵰᵾᵿᵪᵺᵻ ᵴᶇ ᵘᶇᵴ ᵻᶇᵪ ᵮᵾᵡ ᵮᵿ ᵜᵦ ᵪᶇᵝᵪᶍ  ɜ

ᵗ ᵾ ᵬᵨᵾᵧ   ᵗ ᵪ ᵬ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵲᵻᶇᵗᵾ ᵾᵗᶃᵿᵦᵗ 

ᵺᵾᵩᵪᵗᶋ ᵺᵅᵲ ᵥ χ ᶇ ɜ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᶋᵦᵗᶋ ᵺᵨᶁᵬᵱᶋᵙ ᵪ ᵪᶇ  ɜ

ᵺᵲᵗᵾᵲᶀ 

ᵞ ᵙᵾᵗᶋ ᵱᶋᵙ  

ᵺᵾᵰᶁᵨᵾᵱᵗ ᵷ χ ᶇt ᶋ γ ᵙᵾ ᵱᶋᵙ ᵪᶇ ᵝᶈᵪ 

 ɜ

ᵺᵾᵰᶁᵨᵾᵱᵗ ᵷ χ ᶇt ᶋ γ ᵙᵾ ᵲᵾ ᵿᵻᵦᵗᵾ 

ᵴᵾᵿᵙ ᵱᶋᵙ ᵪᶇ ᵝᶈᵪ  ɜ

ᵿᵷᵗ ᵬ ɥ: ᵬᵲ ᵬᵲᵾᵙᵦ ᵿᵷᵿᵩ ᵲᵾ ᵦᵾᵷ ᵗᵾᵱ ᵷᵱᵪ ᵙᵪ 

ᵿᵣᵞᵾᵊᵪ  ᵗᵰ u ᵜt ᵾ ᵺᵅᵲᵜᵪᵾ ᵿᵪᵰᵾ ᵥ ᵪᶇ  ɜ ᵺᵅᵲᵜᵪᵾ ᵿᵪᵰᵾ ᵥᵰᵾ ᵱᶋᵙ ᵪᶇ ᵗᶁᵪᶈ ᵰᵪᵗtᶋ 

ᵱᶋᵙ χ ᵄᵨᵾ ᵨᵙᶋ ᵺᵅᵲᵜᵪᵾ ᵿᵪᵰᵾ ᵥ χ ᵪᶇ ɜ 

ᵇᵬᵪᵾᵊᵪᶇ 

ᵿᵷᵿᵩ  

ᵷᵾᵦᵾᵷᵲᵥ ᵗᶋᵬᵗᵾ ᵮᵾᵲᶇᵰᵾ ᵺᶋ ᵪᶁ ᵪᵬᵪ   ɜ ᵷᵾᵦᵾᵷᵲᵥ ᵿᵷᵪᵾᵸt ᵾ ᵷᵾᵯᵻᵾ  ᵨᶇᵿᵘᵪᶇ  ɜ

ᵺ ᵾᵴᵪ ᵿᵷᵿᵩ ᵗᶁᵪᶈ ᵺᶀᵬ ᵲ ᵿᵷᵿᵩᵗᶋ ᵈᵷ ᵱᵗ ᵪᵬᵪ   ɜ ᵨ ᵦᵾᵗᶋ t ᵨᵲ ᵪ ᵪᶇ  ɜ
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ᵺᵰᵱ β ᵾᵿᵴᵗᵾ  ᵷ  β ᵬᵰᵾ ᵈ ᵪᶋ ᵺᵰᵱᵾᵪᶁᵗᶂᵴ 

ᵺ  ᴥ ᵾᵴ  χᴝ ᵪ  ᵺ ᵗᵪᶇ  ɜ

ᵗᵾᵱ ᵗᶁᵸᵴᵦᵾ χ ᵮ ᵪᶇ  ɜ

ᵗ ᵾ ᵬᵨᵾᵧ   ᵗᵰ ᵴᵾᵙᵦᵰᵾ ᶋᵦ ᵺᵅᵗᵴᵪ ᵪᶇ  ɜ ᵗ ᵾ ᵬᵨᵾᵧᵗᶋ b ᵿᵪᵱᵿ ᵦ ᵋᵬᵯᶋᵙ ᵨᵾ 

ᵇ ᵱ ᵈᵱᵈᵞ ᵪᵗᵾ ᵇᵷᵺᵲᵻ  ᵚ ᵨᶈ ᵞᵾᵪᶇ  ɜ

ᵺᵲᵗᵾᵲᶀ 

ᵞ ᵙᵾᵗᶋ ᵱᶋᵙ  

ᵇ ᵬᵗᵾᵴᶀᵪ ᵺᵰᵱᵾᵗᶋᵴᵾᵙᶀ ᵧᵾᵪᶀᵱ 

ᵧᵲᵰᵾ ᵈᵱᵈᵞ ᵪ ᵮ ᵪᶇ  ɜ

ᵨᵙᶋ ᵲ bᵿᵚᵗᵦᵰ ᵴᵾᵯ ᵾ  ᵇ ᵪᶇ  ɜ

ᵿᵷᵗ ᵬ ɨ: ᵿᵷ ᵱᵾᵬᶀ u ᶇᵴ ᵥᵾᵴᶀ b ᵪᶁᵺᵾᵲ ᵦᵾᵷ ᵗᵾᵱᵾ ᵷᵱᵪ ᵙᵪ 

ᵿᵣᵞᵾᵊᵪ  ᵿᵷ ᵱᵾᵬᶀ ᵬᵰᵾ ᵱᶋᵙ ᵨᶈ ᵈᵑᵗᵾ 

ᵰᵾᵪᵗᵗᶋ ᵱᶋᵙ ɐρ ᵾ ᵿᵪᵰᵾ ᵥ ᵺᵅᵲᵜᵪᵾᵗᶋ 

ᵙᶁᵥγ ᵲ ᵲᵾ ᶋ ᵪᶇ  ɜ

ᵦᵾᵷ t ᵾᵱ ᵷᵱᵪ ᵄᵨᵾ ρ  ᵞᵪᵸᵿᵗᶋ 

ᵈᵷ ᵱᵗᵦᵾ ᵬᵪ   ɜ

ᵈᵱᶋᵞᵪᵾ ᵧᵴ  ᵈᵱᶋᵞᵪᵾ ᵧᵴᵗᶋ ᵯᶂᵷᵬ ᵬ ᵲᵷᵦ ᵪ ᴝ ᵪ  

ᵪᵬᵪ   ɜ

ᵪᵨᶀ ᵗᵪᵾᵲᵰᵾ ᵦᵡᵮ  φᵿᵪᵰᵾ ᵥ ᵙᵪᶁ ᵬᵪ   ɜ

ᵯᶂ-ᵮᵪᶌᵡ  ᵺᵰᵧᵲ γ ᵿᵰᵪ ᵯᵑᵗᶋ ᵨᵾ ᵘᶇᵴᵾᵰᵗᵾ 

ᵺᵅᵲᵜᵪᵾ ᵿᵪᵰᵾ ᵥ ᵙᵨᵾ  ᵺᵻᵞ ᵪᶇ  ɜ

ᵰᵾᵪᵷᶀᵱ ᴝ ᵿᵦᵿᵷᵿᵩᵗᵾ ᵗᵾᵲᵥ ᵯᶂᵱ ᵮ ᵪ 

ᵺ ᶇ ɜ 

ᵇᵬᵪᵾᵊᵪᶇ 

ᵿᵷᵿᵩ  

ᵞᵪᵺᵻᵯᵾᵿᵙᵦᵾᵰᵾ ᵷᶃᵿ  ᵯᵊ ᵧᵾᵪᶀᵱ 

ᵞᵪᵺᵰᶁᵨᵾᵱᵮᵾᵡ ᵺᵅᵲ ᵥ, ᵺ ᵮᵩ ᵪ ᵗᵾᵱ ᵰᵾ 

ᵺᵗᵾᵲᵾ ᵰᵗ ᵯᵾᵷᵬᵪ   

ᵞᵴᵺᵅᵙ ᵺ ᵮᵿ ᵩᵦ ᵞᶀᵷᵻ ᵰᵾ ᵰᵾᵪᵷᶀᵱ 

ᵯᵾᵷᵰᵾ ᵈᵋᵪ ᵺ ᶇ   

ᵺᵰᵱ β ᵾᵿᵴᵗᵾ  ᵺᵰᵱᵰᵾᵪᶈ t ᵰ ᵺ ᵬᵪ ᵪᶇ ɜ ᵺᵰᵱ ᵬᵾᵴᵪᵾ ᵲ ᵿᵪᵱᵰ tᵾᵪᶂᵪᵗᶋ ᵬᵾᵴᵪᵾ ᵙᵪᶁ  

ᵬᵪ   ɜ

ᵗ ᵾ ᵬᵨᵾᵧ   ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵿᵦᵗᶂᵴ ᵯᵾᵷ ᵚ ᵪ ᵙᵊ 

ᵺᵗᵾᵲ ᵰ t ᵯᵾᵷ ᵮ ᵨᶈ ᵞᵾᵪᶇ ᵦᵧᵾ ᵧᵾᵪᶀᵱ 

ᶋᵦ ᵺᵾᵩᵪᵴᶇ ᵮᵞᵾᵲ ᵬᵾᵋᵪᶇ  ɜ

ᵇ ᵱ ᶇᵮᵾ χd ᵋᵪᶇ ᵗ ᵾ ᵬᵨᵾᵧ ᵗᶋ ᵱᵻᵾᵄ 

ᵤᶁᵷᵾᵪᶀ χ ᵪᵾᵴᶇ b ᵱ ᶇ ᵗᶋ ᵲᶋᵞᵙᵾᵲᵰᵾ 

ᵯᵾᵷ ᵬᵪ  ᵺ ᶇ  ɜ 

ᵺᵲᵗᵾᵲᶀ 

ᵞ ᵙᵾᵗᶋ ᵱᶋᵙ  

ᵨᵙᶋ ᵬᵰᵾ ᵲᵾ  γ ᵾ ᵯᵊ ᵧᵾᵪᶀᵱ 

ᵈᵱᵾᵰ ᵮᶃᵿᵩ ᵪᶇ 

ᵺᵾᵰᶁᵨᵾᵱᵗ ᵷ χ ᶇt ᶋ γ ᵙᵾᵰᵾ ᵷᵪ ᵿᵷ ᵦᵾᵲ 

ᵞ ᵦᵾ ᵗᵾᵱ  ᵙᵪ  ᵪᵬᵾᵋᵪᶇ  ɜ

ᵷᵾᵦᵾᵷᵲᵥ ᵯᵾᵷ ᵰᶂ ᵱᵾ  t χᵿᵦᵷᶇᵨᵪ b ᵱᵱᵪᵗᶋ ᵰᵰᵾ Qualitative approach ᵗᵾ dᵩᵾᵲᵰᵾ ᵭ ᵣ ᵿᵪ ᵲ ᵥ 

ᵙᵨᵾ  .χᵬᵾ., ᵧᵾᵪᶀᵱᵷᵾᵺᶀ ᵲ ᵿᵷᵹᵱᵙᵦ ᵰᶁᵘ ᵺᶁᵜᵾᵪᵾᵨᵾᵦᵾᵻ ᵺᵄᵙtᶋ β ᵴᵭᵴ ᴝ ᵲᵱᶋ ɜ β ᵴᵭᵴtᵾ ᵈᵩᵾᵲᵰᵾ 

ᵦᵾᵷᵗᶋ ᵿᵷᵗ ᵬᵻ ᵗᶋ ᵿᵷ ᶇᵹᵥ ᵙᵨᵾ  ᵦᵾᵷ ᵗᵾᵱᵾ ᵷᵱᵗᵾ ᵿᵷᵗ ᵬᵻ  ᵰ ᵱᶇ ᵿᵷᵗ ᵬ ᵪ.ɑ ɨ ᵿᵷ ᵱᵾᵬᶀ u ᶇᵴ 

ᵥᵾᵴᶀ ᵇᵪᶁᵺᵾᵲ ᵦᵾᵷ ᵗᵾᵱᵾ ᵷᵱᵪ ᴝ  χᵿᵷᵗ ᵬᵗᶋ ᵇᵪᶁᵗᶂᵴ ᵲ ᵿᵦᵗᶂᵴ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷᵻ ᵗᶋ ᵈᵩᵾᵲᵰᵾ ᵱᵺ 

ᵿᵷᵗ ᵬᵮᵾᵡ ᵷᵾᵦᵾᵷᵲᵥᵰᵾ ᵺᵷᶈᵯ ᵨᵾ ᵗᵰ ᵇᵺᵲ ᵬᵪ, ᵧᵾᵪᶀᵱ ᶋᵦᵗᶋ ᵺᵿᵻ ᵺᵨᶁᵬᵱᶋᵙ ᵪᶇ, ᵧᵾᵿᵪᵱ ᵧᵲᵰᵾ ᵨᵙᶋ ᵲ 

ᵇᵿᵩᵗβᵰ ᵬᵰᵾ ᵲᵾ  γ ᵾ ᵯᵊ ᵧᵾᵪᶀᵱ ᵈᵱᵾᵰ ᵮᶃᵿᵩ ᵪᶇ, ᵧᵾᵪᶀᵱ ᵧᵲᵰᵾ ᵲᶋᵞᵙᵾᵲᶀᵗᶋ b ᵷᵺᵲ ᵿᵺᵞ ᵪᵾ ᵪᶇ, 

ᵞᵪᵺᵻᵯᵾᵿᵙᵦᵾ ᵷᶃᵿ ᴝ ᵲᵾᵋᵪᶇ γ ᵦᵾ t ᵾᵲᵥᵴᶇ ᵙᵨᵾ  ᵿᵷᵗ ᵬ ᶤ χᶈ ᵋᵿᵜᵦ ᵢᵻ ᵲᵑᵗᶋ β  ɜ ᵱᵺᶈᵴᶇ t ᵪ ᵬ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵴᵾ ə ᵦᵾᵷ ᵗᵾᵱᵾ ᵷᵱᵪᵗᵾ ᵴᵾᵿᵙ ᵿᵷᵗ ᵬ ᶤ ᵿᵺᵭᵾ ᵲᵺ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ
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ᵬ ᵲ ᵝᶇᵨ  ʝ  ᵦᵾᵷ ᵗᵾᵱᵾ ᵷᵱᵪ ᵙᵨᵾ  ᵷᵾᵦᵾᵷᵲᵥᵰᵾ ᵬᵪ  ᵯᵾᵷ 

ᵦᵧᵾ ᵺᵅᵲ ᵥᵗᵾ ɛ ᵬᵾᵱ 

.ʝ ɡ ᵺᵗᵾᵲᵾ ᵰᵗ ᵯᵾᵷᵻ   

ᵈᵱᶋᵞᵪᵾᵗᶋ ᵿᵷᵿᵯ  ᵜᵲᵥᵗᵾ ᵱᵾᵗᵴᵾᵬᵻ ᵴᶇ ᵧᵾᵪᶀᵱ ᵷᵾᵦᵾᵷᵲᵥᵰᵾ ᵩᵲᶈ ᵺᵗᵾᵲᵾ ᵰᵗ ᵯᵾᵷᵻ  ᵺᶃᵞᵪᵾ ᵙᵪ  

ᵺ ᵨᵝ  ɜᵱᶋ ᵿᵪ  ᵋᵬ ᵘ ᵣᵻ ᵰᵾ ᵺᵅᵿβ ᵴᵭᵴ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ

¶ ᵧᵾᵪᶀᵱᵴᵾᵊ ᵨ ᵦᵾ ᵇᵪᶁᵺᵾᵲ ᵲᶋᵞᵙᵾᵲᵗᶋ ᵇᵷᵺᵲ  

ᵈᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥ ᵗᵾᵱ ᵗᶋ ᵴᵾᵿᵙ ᵗᶂᵴ ᶢᶣᶩ γχᵾ ᵞᵪᵸᵿ ᵗᶋ ᵈᵷ ᵱᵗ ᵬᵪ  ᵞᵾ ᵝ ᵞᵺᵰ ᵱᶇ ᶣᶦ% ρ, ɡ ᶦ% 

ᵇᵩ ᵨ  ᵲ ᵮᵾᵄᵗ ᵗᵾ ᶧᶡ% ᵰᵞᵨᶁᵲᵻ  ᵪᶇ ᵝᵪᶍ ᶟ ᵈᵷ ᵱᵗ ᵨ, b ᵩ ᵨ  ᵲ ᵮᵾᵄᵗ  ᵰᵞᵨᶁᵲ ᵞᵪᵸᵿ  ᵧᵪᶀᵱ ᶇ ᵮᵾᵡ 

ᵿᵪᵱᶁᵿ  ᵙ ᵲᵪᶇ ᵝ ᵯᵪᶇ ᵧᵾᵪᶀᵱ ᵦᵲᵰᵾ ᵋᵬᵴ ᵩ ᵪ ᵪᵺᵗᶇᵗᶋ ᵘ ᵣᵰᵾ ᵮᵾᵿᵻᵲᵮᵾᵡ ᵿᵪᵱᶁᵿ  ᵙ ᵲᵪᶇ ᵝ ᶟ ᵦᵾᵿᵷᵦ 

ᵈᵱᶋᵞᵪᵾᵗᶋ ᵿᵪᵰᵾ ᵥᵗᵾ t ᵾᵲᵥ ᵋ  ᶇᵰᵾ ᵲᶋᵞᵙᵾᵲᶀᵗᶋ ᵇᵷᵺᵲ ᵷŋᵅ ᵈᵱ ᶋᵦᵰᵾ ᵷᶃᵿ  ᵪᶇᵝ  ɜᵿᵪᵰᵾ ᵥ ᴥ ᵲᵥtᵾ 

ᵮᵘ βd ᵱᶋᵞᵪᵾᵰᵾ ᵸ ᵦ ᵰᵾ ᵾᵰᵾ ᵗᵾᵰᵨᵾᵲᵻ ᵗᶋ ᵈᵷ ᵱᵗᵦᵾ ᵬᵪ  ᵨᵾ ᵱᵺ ᵦᵾᵷᵗᶋ ᵗᵾᵱ ᵷᵱᵪᵮᵾ χ

ᵲᶋᵞᵙᵾᵲᶀᵗᵾ b ᵷᵺᵲᵻ  ᵺᶃᵞᵪᵾ ᵪᶇᵝ ᵞᵺᵗᵾ ᵗᵾᵲᵥ ᵷᵦ ᵲᶋᵞᵙᵾᵲᶀ ᵿᵴᵪᶇᵻ ᵗᶋ ᵈᵱ ᶋᵦᵰᵾ ᵷᶃᵿ  ᵪᶇᵝ  ɜɛ  

ᵯᵾᵷ ᵱ , ɛ  ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ ᵇ ᵬᵗᵾᵴᶀᵪ ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ 

¶ ᵦᵡᵮ ᵩ ᵿᵪᵰᵾ ᵥ ᵦᵧᵾ ᵪᵨᶀ ᵿᵪᵱ ᵥ  

ᵦᵾᵿᵷᵦ ᶇ  ᵺᶁ ᵨᵲᶀ uᵻᵲᶇ uᶋᵴᵾᵗᶋ ᵮᵙᵲ ᶇ ᵰᵾ ᵬᵪ  ᵪᵾᵴᶇ ᵦᵾᵷ ᵿᵪᵰᵾ ᵥ ᵜᵲᵥᵰᵾ ᵋ  ᶇᵮᵾ χᵮ ᵤ ᵰᵾ ᵾᵰᵾ 

ᵤᶁ ᵙᵾ, ᵿᵙ ᶀ, ᵮᵾᵴᶁᵷᵾ ɛ ᵘᵪᵪᶍ ᵪᶇ ᵺ ᵯᵾᵷᵪᵾ ᵨᶇᵿᵘ ᵝ  ɜχ ᵨᶀ ᵿᵪᵱ ᵥ ᵋᵿᵜᵦ ᵤ ᵙᵰᵾ ᵪ ᵪᵙᵑᵰᵾ ᵋ ᵘᵪᵪᶍ t ᵾᵱ 

ᵮ ᵤ χᶇ ᵲ ᵘᶋᵴᵾ ᵗᵪᵾᵲᵗᶋ ᵙᵿᵻᵲᵾᵊ ᵮ ᵪ ᵈᵋᵪᶇ ᵞᶋᵿᵘᵰ ᵮ ᵪᶁᵗᶋ ᵺᵾᵧᶈ ᵯᶂ- ᵱ ᵪᶇ ᵦᵧᵾ ᵮᵤᶀᵗᶋ ᵞᵾᵪᶇ ᵺ ᵯᵾᵷᵪᵾ 

ᵝ  ɜd ᵱᶋᵞᵪᵾᵴᵾᵊ ᵯᶂ- ᵱ β ᵧᵾ ᵮᵤᶀᵗᶋ ᵗᶋᵬᵮᵾᵡ ᵿᵪᵱ ᵥ ᵙᵪ  ᵪᵨᶀᵰᵾ ᵦᵡᵮ ᵩ ᵿᵪᵰᵾ ᵥ ᵙᵪᶁᵬᵪ  ᵝ  ɜ ɛ 

ᵯᵾᵷ ᵱ , ɛ  ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ ᵨᵚ ᵗᵾᵴᶀᵪ b ᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ 

¶ ᵱᶁᵷᵾᵻ ᵴᵾᵊ ᵘᶇᵴᵗᶁᵨᵰᵾ ᶋ ᵺᵾᵻᵪ  

ᵈᵱᶋᵞᵪᵾᵗᶋ ᵺ ᵾᵴᵪ ᴥ ᵲᵥᵰᵾ ᵲᵾᵿ ᵱ, ᶇ ᶀᵱ ᵲ ᵇ ᵦᵲᵾ ᵿ ᵱ ᵦᵲᵗᵾ ᵇ ᵱᵾᵺ ᵘᶇᵴᵻ  ᵲ ᵡᶂᵪᵾ ᵰᶇ ᵡᵻ ᵺ ᵾᵴᵪ 

ᵪᶇ ᵄᵨᵾ ᵲᵾᵿ ᵱ, ᶇ ᶀᵱ ᵲ ᵧᵾᵪᶀᵱ ᵦᵲᵗᵾ ᵘᶇᵴᵾᵣᶀᵻ ᵗᶋ ᵰᵦᵰᵾ ᵮᵤᶋᵦᵲᶀ ᵪᶇᵝ  ɜᵱᵺ u ᶇᵴ ᵾᵰᵗᶋ ᵺ ᵾᵴᵪᵗᶋ 

ᵜᵲᵥᵰᵾ uᶇᵴᵣᶀᵻ ᵴᵾᵊ b ᵱᵾᵩᶁᵿᵪᵗ ᵺᶁᵿᵮᵩᵾ ᵺ ᵬᵪ ᵰᶈᵨᵾᵪᵰᵾ ᵿᵸ ᵥ ᵲ ᵇ ᵱᵾᵺ ᵪᶇ ᵯᵑᵗᵾᵴᶇ ᵱᶁᵷᵾᵻ ᵗᶋ ᵘᶇᵴᵗᶁᵨ 

ᵿᵦ ᶋ ᵺᵾᵻᵪ ᵮ ᵪᶇ βɜ ɛ  ᵯᵾᵷ ᵱ , ɛ  ᵬ ᵲᵰᵾᵥ, ᶇ ᶀᵱ ᵺᶀᵰᵾ ᵲ ᵨᵚ ᵗᵾᵴᶀᵪ b ᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵈᵩᵾᵲᵯᶂᵦ ᵬᶁᵷᵾ ᵩᵾᵲᵻ  ᵿᵪᵰᵾ ᵥ ᵪᶇ  

ᵈᵱᶋᵞᵪᵾ ᵺ ᵾᵴᵪ ᴝ ᵪ  ᵱᵾᵦᵾᵱᵾᵦ, ᵿᵮᵞᶁᵴᶀᵮᵿ  ᵦᵧᵾ ᵘᵾᵪᶇᵬᵾᵿᵪ ᵞ ᵦᵾ ᵈᵩᵾᵲᵯᶂᵦ ᵷ ᵦᶁᵻ  ᵈᵷ ᵱᵗ ᵬᵨ ᵝ  ɜ

ᵋ ᵴᶇᵘᵿᵪᵱ ᵬᵰᵾ ᵈᵩᵾᵲᵯᶂᵦ ᵷ ᵦᶁᵻ  ᵱᶋᵙ ᵪᶇ ᵄᵨᵾ ᵬᵗ  ᵺᵣᵗ, ᵿᵮᵞᶁᵿᵴᵗᶋᵴᵾᵙᶀ ᵲᵾᵿ ᵱ ᵺᵾᵲᵥ ᵴᵾᵉᵪ ᵲ 

ᵘᵾᵪᶇᵬᵾᵪᶀ ᵿᵷᵦᵲᵥ ᵴᵾᵉᵪ γ ᵦᵾ ᵬᶂᵷᵾ ᵩᵾᵲᵻ  ᵈᵱᶋᵞᵪᵾ ᶇ  ᵷᵲᵬᵲ ᵿᵷᵗᵾᵺ ᵪᶇ ρᵿᵘ ᵝ ɜ ᵱᵺᵲᶀ φᶇᵲᶈ ᵰᵾ ᵾᵰᵾ ᶋᵦ 

ᵺᵾᵩᵪ  ᵲᵾ ᶋ ᵺᶁᵿᵮᵩᵾ ᵈᵷ ᵱᵗ ᵬᵨ ᵝ  ɜɛ  ᵯᵾᵷ ᵱ , ɛ  ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ ᵨᵚ ᵗᵾᵴᶀᵪ bᵷᵿᵩᵗᶋ 

ᵲᵻᵪᶇᵝ  ɜ 
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¶ ᵿᵷᵗᵾᵺ ᵺᵄᵙᵺᵄᵙᶈ ᵻ ᵲᵱᵾᵴᶀ ᵷᵩ ᵪ  

ᵈᵱᶋᵞᵪᵾ ᶇ ᵿᵯ  ᵮᵙ ᵜᵾ ᵿᵪᵰᵾ ᵥ ᵙᵲᶀ ᵻ ᵲᵱᵾᵴᶀ ᵷ ᵪ ᵙ ᵲᵪᶇᵝ  ɜ d ᵱᶋᵞᵪᵾᵰᵾ ᵻ ᵲᵱᵾᵴᶀ ᵿᵷᵗᵾᵺ ᵙᵪ ᵗᶋ ᵴᵾᵿᵙ 

ᵗᶇᵿᵻ ᵘᶁ ᵴᵾ ᵞ ᵙᵾ ᵲᵾᵿᵘᵪᶇᵝ  ɜɛ  ᵯᵾᵷ ᵱ , ᵿᵪ  ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ ᵨᶀᵚ ᵗᵾᵴᶀᵪ ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ 

 ɜ

¶ ᵬᵱ ᵡᵗ ᵱ ᶇ ᵗᶋ ᵿᵷᵗᵾᵺ  

ᵈᵱᶋᵞᵪᵾᵗᶋ ᵺ ᵾᵴᵪ ᴥ ᵲᵥᵰᵾ ᵲᵾᵿ ᵱ, ᶇ ᶀᵱ ᵲ ᵇ ᵦᵲᵾ ᵿ ᵱ ᵦᵲᵗᵾ ᵘᶇᵴᵻ  ᵺ ᵾᵴᵪ ᵪᶇ ᵄᵨᵾ ᵋ  ᶇ ᵰᵾ 

ᵿᵷᵿᵷ  ᵧᵾᵪᵻ ᵮᵾᵡ ᵘᶇᵴᵾᵣᶀ, ρ ᵸ ᵗ ᵦᵧᵾ ᵗᵰ ᵜᵾᵲᶀᵻ ᵗᶋ ᵈᵙᵰᵪ ᵲ ᵮᵿᵻᵙ ᵰᵪ ᵝ  ɜᵱᵺ ᵰᵰᵾ ᵧᵾᵪᶀᵱ ᶇ ᵰᵾ 

ᵲᵻᶇᵗᵾ ᵬᵱ ᵡᵗ ᵱ ᵧᵴᵻ  ᵞ ᵦᶈ ᵲᵾᵞᵿᵞ ᵧᵾᵪ, ρ ᶇᵷᶀ ᵧᵾᵪ, ᵩᵾᵲᵾᵬᵾᵪᶀ ᵬᵱ ᵡᵗ ᵱ ᶇ  ᵲ ᵗᶋᵸᶀᵡ ᵬᶁᵰᵾ ᵬᵱ ᵡᵪ ᵮᵩ ᵪ 

ᵪᶇ ᵨᶇᵿᵘ ᵝ ᵯᵪᶇ ᵈᵱᶋᵞᵪᵾ ᶇ  ᵑᵗ ᵪᵱᵾᵄ ᵬᵱ ᵡᵗ ᵱ ᶇ ᵗᶋ ᵬᵰᵾ ᵿᵷᵗᵾᵺ ᵪᶇᵝ  ɜᵬᵱ ᵡᵪ ᵮᵩ ᵪ ᵄᵨᵾ 

ᵧᵾᵪᶀᵱ ᵧᵲᵰᵾ ᵈ ᵧᵗ ᵙᵿᵦᵿᵷᵿᵚ ᵮ ᵪᶇᵝ ᵞᵺᵗᵾ ᵗᵾᵲᵥ ᵺᵰᵾᵞᵰᵾ ᵙ ᵲᵮᶀ, ᵯᶇᵨᵯᵾᵷ, b ᵿᵸ ᵾ, ᵈ ᵨᵞ ᵦᵾ 

ᵺᵾᵰᵿᵞᵗ ᵰᶁ ᵾᵻ ᵰᵾ ᵺᵗᵾᵲ ᵰᵗ ᵯᵾᵷ ᵬᵾᵨ ᵝ ᵯᵪᶇ ᵧᵾᵿᵪᵱ ᵮᵾᵿᵺ ᵨᵾᵻ ᵗᶋ ᵬᵲᵿᵪᵯ ᵲᵦᵾ ᵚ ᵪᶇᵝ  ɜɛ  ᵯᵾᵷ 

ᵇ ᵱ , ɛ  ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ ᵨᵚ ᵗᵾᵴᶀᵪ b ᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵧᵾᵪᶀᵱ ᵺᵲᵗᵾᵲᵗᶋ ᵲᵾᵞ ᵷᵰᵾ ᵷᶃᵿ   

Inter-governmental Fiscal Arrangement Act, 2074 t ᶋ ᵷ ᵧᵾ ᵇᵪᶁ ᵬ ᵈᵱᶋᵞᵪᵾᵴᶇ ᶦᶡ% χᶇᵬᵾᵴ 

ᵺᵲᵗᵾᵲᵴᵾᵊ, ɥ ᶦ% ρ ᶇᵸ ᵺᵲᵗᵾᵲᵴᵾᵊ ᵲ ᶣᶦ% γ ᵾᵪᶀᵱ ᵺᵲᵗᵾᵲᵴᵾᵊ ᵈᵱᶋᵞᵪᵾ ᵺ ᵾᵴᵪ ᵙᵪ  ᵲᶋᵱ ᵡᶀ ᵿᵦᵪᶁ  ᵬᵨ ᵝ 

 ɜβ ᵺ γu ᶇᵴ ᵾᵰᵗᶋ ᵿᵪᵰᵾ ᵥ ᴝ ᵨᵾ ᵧᵾᵪᶀᵱ ᵦᵻᵴᶇ ᵦᶋᵗᶇᵗᶋ ᵚᵾᵡᵮᵾᵡ uᶁ ᵙᵾ, ᵿᵙ ᶀᵲᶋᵣᵾ ᵲ ᵮᵾᵴᶁᵷᵾ ᵾ  ᵙᵪ  ᵾᵷᵩᵾᵪ 

ᵲᵻᵪᶇ ᵪᵾᵴᶇ ᵲ ᵺ ᵾᵴᵪ ᵙᵨᵾ ᵧᵾᵪᶀᵱ ᵦᵻᵴᶇ ᵬᵾᵋᵪᶇ ᵲᶋᵱ ᵡᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵴᵾᵊ ᵋᵬᵴ ᵩ ᵯᵉ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ 

ᵈᵱ ᶋᵦᵰᵾ ᵷᶃᵿ ᵪᶇᵝ ɜ ɛ  ᵯᵾᵷ ᵇ ᵱ , ᵰ ᵱᵰ ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ ᵨᵚ ᵗᵾᵴᶀᵪ b ᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ 

 ɜ

¶ ᵧᵾᵪᶀᵱ b ᵧ ᵦ ᵰᵾ ᵺᶁᵩᵾᵲ  

ᵿᵰᵗᵻ ᵴᶇ ᵾ  ᵙᵲᶇᵗᶋ ᵰ ᵱᵾᵴᵾᵮᵾᵡ ᵋᵪᶀᵻ ᵗᶋ ᵨᶈᵿᵪᵗ ᵈᵷ ᵱᵗᵦᵾᵗᵾ ᵷ ᵦᶁᵻ ᵗᶋ ᵬ ᵲᵬᶂ ᵦ  ᵪᶇᵝ  ɜ ᵾ  

ᵱᵾᵴᵾᵗᶋ ᵺᵿᵻ ᵺᵨᶁᵬᵱᶋᵙ ᵪ ᵺᵗᶇᵰᵾ ᵺᵾᵪᵾ ᵦᵧᵾ ᵰᵟᶌᵴᵾ ᵈᵱᵰᶂᵴᵗ ᵗᵾᵱ ᵰᵻ  ᵞ ᵦᶈ ᵮᵾ ᵾᵬᵾᵴᵪ, ᵬᵺᵴ ᵈ ᵨ 

ᵱᵾᵗᵴᵾᵬᵻ ᵴᶇ ᵈᵱ ᶋᵦᵰᵾ ᵇᵿᵯᵷᶃᵿ  ᵙᵲᵾᵋᵪᶇ ᵝ  ɜᵿᵪᵰᵾ ᵥ ᵇᵷᵿᵩᵰᵾ, ᵿᵪᵰᵾ ᵥ ᵗᵾᵱ  ᵬᶂᵲᵾ ᵙᵪ  ᵿᵷᵿᵯ  ᵗᵾᵲᵗᵾ 

ᵷᵺᵾᵿᵱᵗ ᵙᵿᵦᵿᵷᵿᵩᵻ  ᵺ ᵾᵴᵪᵰᵾ ᵈᵋᵄᵨᵝᵪᶍ  ɜᵱᶀ ᵷᵺᵾᵿᵱᵗ ᵙᵿᵦᵿᵷᵿᵩᵻ ᵰᵾ ᵗᵾᵰᵨᵾᵲᵗᶋ ᵴᵾᵿᵙ ᵘᵾᵪᵾ ᵲ 

ᵿᵜᵱᵾ ᵬᵺᵴ, ᵗᵲᵾᵪᵾ ᵬᵺᵴ ᵲ ᵲᶇ ᵡᶁᵲᶇ ᵡ / ᵴᵞᵻ  ᵈ ᵨ ᵪᶇᵝᵪᶍ ɜ ᵧᵾᵪᶀᵱ ᵋ ᵬᵾᵨᵪᵻ  ᵞ ᵦᶈ ᵨᵾᵴ, ρ ᶂᵩ, ᵰᵾᵺᶁ, 

ᵦᵲᵗᵾᵲᶀ, ᵭᵴᵭᶂᵴ ᵈ ᵨᵗᶋ ᵰᵾᵙ ᵿᵪᵰᵾ ᵥ ᵇᵷᵿᵩᵯᵲ ᵮ ᵪᶇᵝ ᵞᵺᵴᶇ ᵧᵾᵪᶀᵱ ᵋ ᵬᵾᵨᵪ ᵲ ᵮᵞᵾᵲᵗᵾ ᵴᵾᵿᵙ ᵧᵬ 

ᶋ ᵺᵾᵻᵪ ᵨᵪ ᵺ ᵝ  ɜβ ᵺᵧ  ᵦᵾᵿᵷᵦ u ᶇᵴ ᵾᵰᵗᶋ ᵿᵪᵰᵾ ᵥ ᴥ ᵲᵥᵰᵾ ᵧᵾᵪᶀᵱ ᵦᵲᵗᵾ ᵷᵺᵾᵱᵻ ᵗᶋ ᵷᵩ ᵪ 

ᵪᶇᵝ  ɜᵱᵺ tᵲᵥᵴᶇ ᵈᵱᶋᵞᵪᵾ ᶇt ᶋ ᵱ ᵰᵦᵾ ᵮ ᵪᶇ ᵯᵑᵗᵾᵴᶇ ᵱᵺ ᶇ ᵗᶋ ᵇᵧ ᵦ ᵰᵾ ᵷᶃᵿ  ᵪᶇᵝ  ɜɛ  ᵯᵾᵷ 

ᵇ ᵱ , ɛ  ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ ᵰ ᵱᵗᵾᵴᶀᵪ ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵈᵱᶋᵞᵪᵾ ᶇ  ᵷᵲᵬᵲᵗᶋ γ ᵿᵰᵪᵗᶋ ᵰᶂ ᵱ ᵷᶃᵿ   

ᵲᵾᵿ ᵱ ᵦᵲᵗᶋ u ᶇᵴ ᵾᵰᵗᶋ ᵺ ᵾᵴᵪ ᴥ ᵲᵥᵰᵾ ᵰᵾᵿᵪᵺᵻ ᵗᶋ d ᵷᵦᵞᵾᵷᵦ ᵮ ᵪᶇ ᵯᵑᵗᵾᵴᶇ ᵱᵺ ᶇᵗᶋ ᵯᶌᵿᵦᵗ 

ᵬᶂᵷᵾ ᵩᵾᵲᵻ ᵗᶋ ᵿᵷᵗᵾᵸ ᵪᶇ ᵿᵪᵿ ᵦ ᵝ  ɜᵱᵺ t ᵾᵲᵥ ᵱᵺ ᶇᵰᵾ ᵲᵻᶇᵗᵾ ᵗᶃᵿᵹ ᵞᵿᵰᵪ ᵋ  ᵰᶂ ᵱᵗᶋ ᵷᵺᵾᵿᵱᵗ 
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ᵞ ᵙᵾᵰᵾ ᵬ ᵲᵥᵦ ᵪᶇᵝ  ɜγ ᵿᵰᵪᵻ ᵗᶋ ᵰᶂ ᵱ ᵷᶃᵿ  ᵪᶇ ᵯᵑᵗᵾᵴᶇ ᵞᵰᵾᵪᶀ ᵰᵾᵭ ᵦ ᵍᵥ ᵿᵴᵪᵗᶋ ᵴᵾᵿᵙ ᵗᵺᵪᵗᶋ 

ᵰᵦᵾ ᵮ ᵪᶇᵝ  ɜ u ᶇᵦᶀᵬᵾᵦᶀᵗᵾ ᵺᵾᵧᶈ ᵱᵺᵴᶇ ᵿᵦᵪᶀᵻ ᵗᶋ ᵞᵪ-γ ᶀᵿᵷᵗᵾᵴᵾᵊ ᵮᵤᵾᵋᵪᶇᵝ  ɜɛ  ᵰᶂ ᵱᵗᵾ ᵞ ᵙᵾᵻ ᵴᵾᵊ 

ᵍᵥ ᵨᵪ ᵮ ᵗ ᵲ ᵴᵚᶁᵿᵷᵦ ᵺᵅ ᵧᵾᵴᵾᵊ ᵺᵿᵞᵴᶈᵺᵄᵙ ᵷᶀᵗᵾᵱ  ᵪᶇᵝ  ɜɛ  ᵯᵾᵷ b ᵱ , ɛ  ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ 

ᵺᶀᵰᵾ ᵲ ᵨᵚ ᵗᵾᵴᶀᵪ b ᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

.ʝ ɥ ᵪᵗᵾᵲᵾ ᵰᵗ ᵯᵾᵷᵻ   

ᵈᵱᶋᵞᵪᵾᵗᶋ ᵿᵷᵿᵯ  ᵜᵲᵥᵗᵾ ᵱᵾᵗᵴᵾᵬᵻ ᵴᶇ ᵧᵾᵪᶀᵱ ᵷᵾᵦᵾᵷᵲᵥᵰᵾ ᵩᵲᶈ ᵪᵗᵾᵲᵾ ᵰᵗ ᵯᵾᵷᵻ  ᵺᶃᵞᵪᵾ ᵙᵪ  

ᵺ ᵨᵝ  ɜᵱᶋ ᵿᵪ  ᵋᵬ ᵘ ᵣᵻ ᵰᵾ ᵺᵅᵿβ ᵴᵭᵴ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ

.ʝᶣ.ɡ ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ  

.ʝᶣ.ɡ. ɡ ᵯᶌᵿᵦᵗ ᵦᵧᵾ ᵲᵺᵾᵱᵿᵪᵗ ᵷᵾᵦᵾᵷᵲᵥ  

¶ ᵯᶂ-ɛ ᵬᵱᶋᵙᵰᵾ ᵬ ᵲᵷᵦ ᵪ  

ᵈᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥ ᵄᵨᵾ ᵺᵾᵰᶁᵨᵾᵱᵗ ᵷᵪᵗᶋ ᵬᵰᵾ ᵱᶋᵙ ᵨᶈ ᵈᵑᵗᶋ ᵱᵺ ᶇ ᵗᶋ ᶥᶢ.ᶥᶪᶥᶦ  ᵻᶇ. ᵞ ᵙᵾᵱᶋᵙ ᵪᶇᵝ 

ᵞᵺᵰ ᵱ ᶨ.ᶧᶥᶧᶪ ᵻᶇ. ᵞᵿᵰᵪᵰᵾ ᵧᵾᵱᶀ ᵺᵅᵲᵜᵪᵾᵻ  ᵿᵪᵰᵾ ᵥ ᵙ ᵲᵪᶇᵝ  ɜ ᵧᵾᵱᶀ ᵺᵅᵲᵜᵪᵾᵻ  ᵿᵪᵰᵾ ᵥᵗᶋ ᵙᵨᵾ  

(ᶣ.ᶨᶣᶣᶥ ᵻᶇ.) ᵭᶁᵮχᵴ ᵡᶇᵿᵣᵱᵰ, (ᶣ.ᶣɡᶅ  ɭᵻᶇ.) tᶇᵡ ᵡᶇᵿᵣᵱᵰ, (ᶡ.ᶧᶧᶤᶨ ᵻᶇ.) ᵬᵾ ᵗ ᵛ, (.ɟɟ ᶤᶣᵻɟᶇ.) 

ᵰᵿ ᵨᵲ, (.ɟᶢᶣᶤɟ ᵻᶇ.) ᵸᶌᵜᵾᵴᵱ, (.ɟɟ  ɩᵻᶇ.) ᵗᵮᶀ ᵰᶈᵨᵾᵪ, (ᶡ.ᶡᶦᶧ ᵻᶇ.) ᵯᵿᵴᵮᵴ ᵰᶈᵨᵾᵪ, (ᶡ.ᶡᶥᶢ ᵻᶇ.) 

ᵮᵾ ᵗᶇᵡᵮᵴ ᵗᶋᵡ ᵲ (ᶡ.ᶢᶣᶢ ᵻᶇ.) ᵱᵾᵣᵿᵰ ᵡᵪ ᵗᶋᵡ, (ᶡ.ᶣᶥᶢᶨ ᵻᶇ.) ᵿ ᵷᵿᵰË ᵬᶁᵴ, ᶡ.ᶡᶣ ᵻᶇ.) ᵡᵗᵡ ᵿᵷ  ᵗ  ᵲ 

ᶡ.ᶩ ᵻᶇ.) ᵰᵾ ᵜᵰᶇᵪᵾ ᴝ ᶃᵻᵗᶋ ᵴᵾᵿᵙ ᵞᵿᵰᵪ ᵈᵷ ᵱᵗ ᵬᵨ ᵝ  ɜᵱᵺ ᵗᵲᵥᵴᶇ ᵙᵨᵾ ᵯᶂ-ɛ ᵬᵱᶋᵙ ᵬ ᵲᵷᵦ ᵪ ᵪᶇᵝ  ɜɛ  

ᵯᵾᵷ ᵇ ᵱ , ɛ  ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ ᵨᵚ ᵗᵾᵴᶀᵪ b ᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵯᶂ-ᵿ ᵧᵲᵦᵾᵰᵾ ᵈᵋᵪᶇ ᵬ ᵲᵷᵦ ᵪ  

ᵘᶇᵴ ᵾᵰᵗᶋ ᵧᵾᵱᶀ ᵲ ᵇ ᵧᵾᵱ ᵺᵅᵲᵜᵪᵾᵻ ᵗᶋ ᵿᵪᵰᵾ ᵥ ᵰᵰᵾ ᵰᵾᵿᵧ ᵴᶋ ᵺᵦᵻᵗᵾ ᵷᵪ ᵬᵿᵦᵻ ᵻᵡᵾᵋᵪᶁ ᵬᵪ  ᵦᵧᵾ 

ᵋᵮᵾᵣᵮuᵾ rγ ᵿᵰᵪᵴᵾᵊ ᵺ ᵱᵾᵋᵪᶁ ᵬᵪ  ᵨᶇᵿᵘ ᵝ ᵞᵺᵴᶇ ᵙᵨᵾ  ᵈᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥ ᶇ ᵗᶋ ᵯᶂ-ᵿ ᵧᵲᵦᵾᵰᵾ ᵬ ᵲᵷᵦ ᵪ 

ᵈᵋᵪᶇ ᵨᶇᵿᵘ ᵝ  ɜᵱᵺᵗᶋ ɛ ᵿᵜᵦ ᵷ ᵧᵾᵬᵪ ᴥ ᶁᵪᶌᵿᵦᵬᶂᵥ  ᵪᶇᵝ  ɜ ᵱ ᵦᶈ ᵙ ᵲ ᵈᵱᶋᵞᵪᵾ ᶇ  ᵿᵯ  ᵧᵾᵱᶀ ᵬᵰᵾ 

ᵿᵪᵰᵾ ᵥ ᵙ ᵲᵪᶇ ᵺᵣᵗ ᵲ ᵇ ᵧᵾᵱ ᵬᵰᵾ ᵿᵪᵰᵾ ᵥ ᵙ ᵲᵪᶇ ᵿᵪᵰᵾ ᵥ ᵺᵾᵰ ᶀ ᵯ ᵣᵾᵲᵥ ᶇ ᵲ ᵗᵾᵰᵨᵾᵲ ᵮ ᶇ ᵿᵸᵿᵷᵲ ᵧᵴᵴᶇ 

ᵬᵿᵪ ᵰᵾᵿᵧ ᵴᶋ ᵺᵦᵻᵗᵾ ᵺᵾᵰᵾ ᶀᵻ ᵴᵾᵊ ᵇᵺᵲ ᵬᵾᵨ ᵝ  ɜɛ  ᵯᵾᵷ ᵱ , ɛ  ᵬ ᵲᵰᵾᵥ, ᵺᵾᵉᵡ ᵿᵮᵿᵸ   ᵺᶀᵰᵾ 

ᵲ ᵨᵚ ᵗᵾᵴᶀᵪ b ᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵞᵴ ᵨᶁᵹᵥ β ᵧᵾ ᵯᵲᵥ 

ᵺᶁ ᵨᵲᶀ u ᵻᵲᶇ u ᶋᵴᵾ d ᵱᶋᵞᵪᵾ ᶇᵮᵾᵡ ᵗ ᵲᵮ ɡ.ᶤ t ᵴᶋᵿᵰᵡᵲ ᵿᵯ ᵯᵑᵗᶋᵴᶇ ᵿᵪᵰᵾ ᵥ ᵰᵰᵾ ᵿᵪᵿ ᵗᵑᵗᶋ 

ᵇᵪᵾᵷ ᵱᵗ ᵷ ᵦᶁ β ᵧᵾ ᵭᶋᵻᶋᵲᵰᶈᵴᵾᵻ u ᶋᵴᵾᵴᵾᵊ ᵱ ᵬᵰᵾ ᵨᶁᵹᵥ ᵪ ᵪᵙᵑ ᵬᵿᵪ ᵷᵹᵾ ᵗᶋ ᵰᶌᵺᵰᵰᵾ ᵿᵪᵰᵾ ᵥ 

ᶇ ᵮᵾᵡ ᵮ ᶇ ᵬᵾᵪᶀᵴᶇ ᵘᶋᵴᵾᵗᶋ ᵬᵾᵪᶀ ᵨᶁᵿᵹᵦ ᵪᶇ ᵨᶇᵿᵘ ᵝ ɜ ɛ  ᵯᵾᵷ b ᵱ , ᵿ  χᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ 

ᵲ b ᵬᵗᵾᵴᶀᵪ ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵷᵾᵱᶁ ᵨᶁᵹᵥ  

ᵈᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥ ᵄᵨᵾ ᵿᵪᵰᵾ ᵥ ᵺᵾᵰ ᶀᵗᶋ ᵤᶁᵷᵾᵪᶀ ᵰᶁ ᵱ ᵙᵲᶀ ᵗ ᶀ ᵺᵣᵮtᵾ χᴝ ᵪᶁ  ᵬᵪ, ɛ ᵘᵪᵪ, ᵿ ᵴᵅᵙ, ᵯᵾᵲᶀ 

ᵋᵬᵗᵲᵥᵗᶋ ᵋᵬᵱᶋᵙ ᴝ ᵪᶁ  ᵬᵪ ᵯᵑᵗᵾᵴᶇ d ᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥᵗᶋ ᵰᵰᵾ ᵩᶁᵴᶋ ᵲ ᵩᶁᵄᵷᵾᵗᶋ ɛ ᵺᵞ ᵪ ᵪ ᵞᵾ ᵝ  ɜᵺᵷᵾᵲᶀ 
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ᵺᵾᵩᵪᵴᶇ ᵰᶁ ᵱᵦ P.M particle, carbon monoxide, sulfured oxide, hydrocarbon and oxides of 

nitrogen ᵞ ᵦᵾ ᵩᶁᵄᵷᵾᵗᶋ ɛ ᵺᵞ ᵪ ᵷᵲᵬᵲᵗᶋ ᵷᵾᵦᵾᵷᵲᵥᵰᵾ ᵪᶇ ᵅᵨᵾ ᵷᵾᵱᶁ ᵨᶁᵹᵥᵗᶋ ᵺ ᵯᵾᵷᵪᵾ ᵨᶇᵿᵘ ᵝ  ɜᵿᵪᵰᵾ ᵥ 

ᵺᵾᵰ ᶀᵴᵾ əᵴᵾᵰᶋ ᵺᵰᵱᵺ ᵰ ᵯ ᵣᵾᵲ vᴝ ᵪᶁᵬᵨᵾ  ᵷᵲᵬᵲᵗᵾ ᵷᵾᵦᵾᵷᵲᵥᵰᵾ ᵩᶁᵴᶋ ᵋᵣᵾ əᵷᵾᵱᶁ ᵨᶁᵿᵹᵦ ᵮᵪᵾᵋᵪ ᵞᵾ ᵝ 

 ɜɛ  ᵯᵾᵷ ᵱ , ɛ  ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ b ᵬᵗᵾᵴᶀᵪ ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵉ ᵩᵪ, ᵴᶁᵿ ᵗᶇ ᵡᵺ, b ᵴ β ᵧᵾ ᵇ ᵱ ᵲᵺᵾᵱᵪᵻ ᵗᶋ ᵜᶁᵷᵾᵡ ᵦᵧᵾ ᵰᵾᵡᶋ ᵨᶁᵹᵥ  

ᵱᵺ ᵿᵪᵰᵾ ᵥ ᵗᵾᵱᵗᵾ ᵴᵾᵿᵙ ᵿᵷᵿᵯ  ᵗᵿᵺᵰᵗᵾ ᵋᵬᵗᵲᵥ ᵦᵧᵾ ᵖᵞᵾᵲᵻ ᵗᶋ ᵱᶋᵙ ᵙ ᵲ ᵝ ᵞᵺᵴᵾᵊ ᵺ ᵾᵴᵪ β ᵧᵾ 

ᵰᵰ ᵦ ᵙᵪ ᵗᵾ ᵴᵾᵿᵙ ᵉ ᵩᵪ, ᵴᶁᵿ ᵗᶇ ᵡᵺ, b ᵴ β ᵧᵾ ᵇ ᵱ ᵲᵺᵾᵱᵪᵻ ᵗᶋ ᵱᶋᵙ ᴝ ᵪᶁ ᵬᵪ ᵝ  ɜᵱ ᵦᵾ ᵺᵾᵰ ᶀᵗᶋ 

ᵱᶋᵙ ᵙᵨᵾ ᵲᵾᵿᵘᵑᵗᶋ ᵧᵾᵪᵰᵾ ᵺᵾᵰᵾ ᶀᵻ ᵮᵾᵡ ᴥ ᶁᵻᵾᵷᵡ  χᴝ ᵑᵰᵾ ᵰᵾᵡᶋ ᵨᶁᵿᵹᵦ ᵪ ᵺ ᵝ  ɜɛ  ᵯᵾᵷ ᵱ , 

ᵰ ᵱᵰ ᵬ ᵲᵰᵾᵥ, ᵺᵾᵉᵡ ᵿᵮᵿᵸ ᵺᶀᵰᵾ ᵲ ᵇ ᵬᵗᵾᵴᶀᵪ ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵷᵪᶀ ρ ᶁᵹᵥ  

ᵿᵪᵰᵾ ᵥ ᵺᵾᵰ ᶀᵗᶋ ᵤᶁᵷᵾᵪᶀ ᴝ  χ ᵰᵰᵾ ᵺᵷᵾᵲᶀ ᵺᵾᵩᵪᵻ ᵮᵾ χᵿᵪ ᵗᶇᵗᶋ d ᵷᵾᵞ ᵦᵧᵾ ᵿᵪᵰᵾ ᵥᵗᵾ ᵰᵰᵾ ᵱᶋᵙ ᵪᶇ 

ᵋᵬᵗᵲᵥᵻ  ᵞ ᵦᶈ ᵯᵾᵉ ᶇᵡᵲ, ᵣᶋᵞᵲ, ᵴᶋᵣᵲ, ᵲᶋᵴᵲ, ᶇᵪ, ᵞᶇᵪᵲᶇᵡᵲ, ᵲ ᵬ ᵬᵻᵮᵾ χᵿᵪ ᵗᶇᵗᶋ ᵷᵿᵪᵴᶇ χ ᵿᵞᵗᶈ ᵲᵻᶇᵗᶋ 

ᵺ ᵧᵾ ᵷᵾ ᵮᵿ ᵦ ᵰᵾ ᵇᵺᵲ ᵬᵪ  ᵨᶇᵿᵘ ᵝ ɜ ᵱᵺᵗᵾ ᵇᵴᵷᵾ ᵿᵪᵰᵾ ᵥ ᵰᵰᵾ ᵯᵑᵗᵾ ᵗᵾᵰᵨᵾᵲᵻ ᵗᶋ ᵻᶋ-ᵻᵴᵾtᵾ t ᵾᵲᵥ 

ᵱᵻᵾᵗᶋ ᵸᵾ ᵦ ᵷᵾᵦᵾᵷᵲᵥᵰᵾ u ᵴᵴ ᵬᶁ  ᵺ ᵝ  ɜɛ  ᵯᵾᵷ ᵱ , ɛ  ᵬ ᵲᵰᵾᵥ, ᵺᵾᵉᵡ ᵿᵮᵿᵸ ᵺᶀᵰᵾ ᵲ 

ᵇ ᵬᵗᵾᵴᶀᵪ ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵩᶇᵲᶈ ᵰᵾ ᵾᵰᵾ ᵋᵞᵾ ᵗᶋ ᵰᵾᵙ  

ᵨᶈᵿᵪᵗ ᵺᵱᶌᵗᶋ ᵺᵅ ᵱᵾᵰᵾ ᵈᵱᶋᵞᵪᵾ ᵧᵴᵰᵾ ᵗᵾᵰᵨᵾᵲᵻ  ᵈᵋᵪᶇ ᵄᵨᵾ ᵋᵪᶀᵻ ᵴᵾᵊ ᵘᵾᵪᵾ ᵬᵗᵾᵋᵪ ᵉ ᵩᵪ ᵲ ᵿᵪᵰᵾ ᵥᵗᶋ 

ᵰᵰᵾ ᵈᵷ ᵱᵗ ᵬᵾᵪᶀᵗᶋ ᵱᶋᵙ ᵙᵪ , ᵿᵷᵿᵯ  ᵋᵬᵗᵲᵥ ᵦᵧᵾ ᵰᶇᵿᵺᵪᵲᶀᵻ ᵗᶋ ᵱᶋᵙ ᵙᵪ  ᵩᶇᵲᶈ ᵰᵾ ᵾᵰᵾ ᵋᵞᵾ ᵗᶋ ᵰᵾᵙ 

 βɜ ᵱ ᵦᶈ ᵙ ᵲ ᵧᵾᵿᵪᵱ tᵾᵰᵨᵾᵲᵻᵴᵾ əᵮᵾᵻᶇᵗ ᵇ ᵱ ᵗᵾᵰᵨᵾᵲᵻ  ᵮ ᵗᶋ ᵴᵾᵿᵙ ᵚᵲ ᵦᵧᵾ ᵡᵻᵲᵾ ᵿᵪᵰᵾ ᵥ ᵙᵪᶁ ᵬᵪ  

 βɜ d ᵷ ᵱᵗ ᵋᵞᵾ ᵗᶋ ᵈᵬᶂ ᵦ  ᵈᵱᶋᵞᵪᵾ ᶇ  ᵪᵿᵞᵗᶈ ᵲᵻᶇᵗᵾ ᵿᵮᵞᶁᵿᵴᵮᵿ ᵗᵾ ᶋᵦ ᵲ ᵧᵾᵿᵪᵱ ᵮᵞᵾᵲᵮᵾᵡ ᵪᶇᵝ 

ᵯᵪᶇ ᵋᵞᵾ ᵗᶋ ᶋᵦᵻ ᵰᵾ ᵜᵾᵬ ᵮ ᵪᶇᵝ  ɜɛ  ᵯᵾᵷ ᵱ, ᵰ ᵱᵰ ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ ᵇ ᵬᵗᵾᵴᶀᵪ 

ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵢᶋᵺ ᵭᶋᵻᶋᵲᵰᶈᵴᵾ β ᵧᵾ ᵬᶋᵉᵴ ᵷ ᵧᵾᵬᵪ  

ᵈᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥᵗᶋ ᵰᵰᵾ ᵗ ᵸᵪ ᵲ ɯᵲᶇᵴᶁ ᴝ ᵲ ᵨᶁᵊ ᵗᵿᵺᵰᵗᵾ ᵢᶋᵺ ᵭᶋᵻᶋᵲᵻ ᵬ ᵲᵱᶋᵞᵪᵾᵮᵾᵡ ᵋ ᵬ  ᵝ 

 ɜt ᵸᵪ i ᶋᵺ ᵭᶋᵻᶋᵲᵻ b ᵦᵙ ᵦ ᵤᶁᵅᵙᵾ, ᵰᵾᵡᶋ ᵞ ᵦᶋ ᵿᵷᵿᵯ  ᵰᵗ ᵿᵪ ᵗᵾᵺᵪ ᵝ ᵞᵺᵗᶋ ᶨᶡ ᵿᵦᵸᵦ ᵰᵗ 

backfelling ᵰᵾ ᵱᶋᵙ ᵙ ᵲ ᵝ  ɜ ᵱᵺᶈ ᵙᵲᶀ ᵮᵾᵄᵗ  ᵲᵻᶇᵗᶋ ᵰᵗ ᵷᵾ ᵧᵾᵬᵪᵗᶋ ᵴᵾᵿᵙ ᶢ ᵧᵾᵪ ᵦᶋ ᵗᵪᶇ ᵝ  ɜᵱᵺᵗᵾ 

ᵺᵾᵧᵺᵾᵧᶈ ɯ ᵲᶇᵴᶁ i ᶋᵺ ᵭᶋᵻᶋᵲᵻ  ᵇ ᵦᵙ ᵦ t ᵾᵰᵙᵪ  ᵗᵾᵰᵨᵾᵲᵻ ᵮᵾ χɛ ᵺᵞ ᵪ ᵪᶇ ᵭᶋᵻᶋᵲᵰᶈᵴᵾ ᵬᵨ ᵝ  ɜᵱ ᵦᵾ 

ᵭᶋᵻᶋᵲᵰᶈᵴᵾᵗᶋ ᵷ ᵧᵾᵬᵪ ᵙᵪ  ᵋᵿᵜᵦ ᵗᵾᵱ ᵿᵷᵿᵩ ᵲ ᵧᵾᵪ ᵪ ᵨᵾᵄ ᵿᵪᵰᵾ ᵥ ᶇ  ᵷᵲᵬᵲ ᵇᵿ ᵱ ᵙ ᵩ, ᵬᵾᵪᶀᵗᶋ ᵨᶁᵹᵥ, 

ᵷᵾᵱᶁ ᵨᶁᵹᵥ, ᵨᶃ ᵱ ᵯᵾᵷ ᵦᵧᵾ ᵺᵾᵷ ᵞᵿᵪᵗ ᵷᵾ ᵱᵰᵾ γ ᶋᵿᵘᵰ ᵪ ᵺ ᵨᵝ  ɜᵿᵪᵰᵾ ᵥ ᵜᵲᵥᵰᵾ, ᶢᶣᶡ γχ ᵾ 

ᵞᵪᵸᵿ ᵻ ᵴᶇ ᵨᶈᵿᵪᵗ ᶤᶧ t ᵴᶋ (ᶤᶡᶡ ᵾᵰ ᵿᵦ ᵿ  ᵿᵦ ᵨᵪ ) ᵚᵲᶇᵴᶁ i ᶋᵺ ᵭᶋᵻᶋᵲᵻ  ᵋ ᵬᵾᵨᵪ ᵝ ᵞᵺᵰᵾ 

ᵰᶁ ᵱ ᵬᵰᵾ ᵞᶈᵿᵷᵗ ᵘᵾᵪᵾᵗᶋ ᵭᶋᵻᶋᵲᵻ  ᵝ  ɜɛ  ᵯᵾᵷ ᵱ , ɛ  ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ b ᵬᵗᵾᵴᶀᵪ 

ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ
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¶ ᵪᵨᶀ ᵿᵪᵱ ᵥ  

ᵦᵾᵿᵷᵦ ᶇ  ᵺᶁ ᵨᵲᶀ uᵻᵲᶇ uᶋᵴᵾᵗᶋ ᵮᵙᵲ ᶇ ᵰᵾ ᵬᵪ  ᵪᵾᵴᶇ ᵦᵾᵷ ᵿᵪᵰᵾ ᵥ ᵜᵲᵥᵰᵾ ᵋ  ᶇᵮᵾ χᵮ ᵤ ᵰᵾ ᵾᵰᵾ 

ᵤᶁ ᵙᵾ, ᵿᵙ ᶀ, ᵮᵾᵴᶁᵷᵾ ɛ ᵘᵪᵪᶍ ᵪᶇ ᵺ ᵯᵾᵷᵪᵾ ᵨᶇᵿᵘ ᵝ  ɜχ ᵨᶀ ᵿᵪᵱ ᵥ ᵋᵿᵜᵦ ᵤ ᵙᵰᵾ ᵪ ᵪᵙᵑᵰᵾ ᵋ ᵘᵪᵪᶍ t ᵾᵱ 

ᵮ ᵤ χᶇ ᵲ ᵘᶋᵴᵾ ᵗᵪᵾᵲᵗᶋ ᵙᵿᵻᵲᵾᵊ ᵮ ᵪ ᵈᵋᵪᶇ ᵞᶋᵿᵘᵰ ᵮ ᵪᶁᵗᶋ ᵺᵾᵧᶈ ᵯᶂ- ᵱ ᵪᶇ β ᵧᵾ ᵮᵤᶀᵗᶋ ᵞᵾᵪᶇ ᵺ ᵯᵾᵷᵪᵾ 

ᵝ  ɜɛ  ᵯᵾᵷ ᵱ , ɛ  ᵬ ᵲᵰᵾᵥ, ᵺᵾᵉᵡ ᵿᵮᵿᵸ ᵺᶀᵰᵾ ᵲ ᵨᵚ ᵗᵾᵴᶀᵪ b ᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ 

¶ ᵗᵾᵰᵨᵾᵲ ᵮ ᶇ ᵢᵾᵋᵄᵗᶋ ᵷ ᵧᵾᵬᵪ  

ᵿᵪᵰᵾ ᵥᵗᶋ ᵴᵾᵿᵙ ᵗᵾᵰᵨᵾᵲ ᵮ ᶇ ᵢᵾᵋᵄ ᵰᵾᵭ ᵦ ᵪᶇ ᵇᵺᵲᵻ ᵰᵾ ᵢᶋᵺ ᵭᶋᵻᶋᵲ ᵋ ᵬᵾᵨᵪ (ᵞᶈᵿᵷᵗ ᵭᶋᵻᶋᵲ, ᵴᵾᵿ ᵡᵗ ᵲ 

ᵩᵾᵦᶁ ᵱᵾᵬ, ᵈ ᵨ) ᵲ ᵿᵦᵪᶀᵻ ᵗᶋ ᵷ ᵧᵾᵬᵪᵗᶋ ᵈᵷ ᵱᵗᵦᵾ, ᵺᵾᵷ ᵞᵿᵪᵗ ᵺᶇᵷᵾ ᵺᶁᵿᵷᵩᵾᵰᵾ ᵜᵾᵬ (ᵘᵾᵪᶇᵬᵾᵪᶀᵗᶋ 

ᶋᵦ, ᵷᵾ ᵱ ᵺᶁᵿᵷᵩᵾ, ᵗᶂᵴ) ᵈᵨᶀᵺᵰᵾᵷᶇᵸ ᵝᵪᶍ ɜ b ᵱ ᵇᵺᵲᵻ ᵰᵾ ᵧᵾᵿᵴᵗᶃᵦ ᵺᶌ ᵨᵱ  ᵰᶂ ᵱᵗᶋ (ᵷᵪ ᵬᵿᵦ ᵿᵦ 

ᵲ ᵞᵿᵰᵪᵗᶋ ᵨᶂᵹᵥ), ᵗᵰᵞᶋᵲ ᵺᵲᵺᵭᵾᵉ, ᵺᵅ ᵿᵰᵦ ᵲᶋᵙᵻ ᵗᶋ ᵺᵾᵲᵥ (ᵱᶌᵪᵞ ᵱ ᵲᶋᵙᵻ , ᵗ ᵲᵾᵴᶇ ᵺᵾᵪ  ᵲᶋᵙᵻ, 

ᵈ ᵨ), ᵘᵲᵾᵮ ᵬᵾᵪᶀ ᵈᵬᶂ ᵦ, ᵲ ᵺᶀ ᵲ ᵴᵾᵙᶂᵖᵹᵩᵗᶋ ᵱᶋᵙ ᵈᵨᶀ ᵲᵻᶇᵗᵾ ᵝᵪᶍ  ɜɛ  ᵯᵾᵷ ᵱ , ᵰ ᵱᵰ ᵬ ᵲᵰᵾᵥ, 

ᵺᵾᵉᵡ ᵿᵮᵿᵸ ᵺᶀᵰᵾ ᵲ b ᵬᵗᵾᵴᶀᵪ ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ     

¶ ᵿᵪᵰᵾ ᵥ ᵺᵾᵰ ᶀ ᵧᶁᵬᵨᵾ  ᵬᵪ  ᵇᵺᵲ   

ᵿᵪᵰᵾ ᵥ ᵺᵾᵰ ᶀᵗᶋ ᵤᶁᵷᵾᵪᶀ ᴝ ᵨᵾ d ᵋᵪᶇ ᵯᵾᵲᶀ ᵴᶋ rᴝ ᵾᵣᶀ ᵞ ᵦᶈ ᵗ, ᵱᵾ ᵡᵲ, r ᶋᵞᵲ, ᵈ ᵨ, ᵯ ᵣᵾᵲ ᵙᵨᵾ  ᵲ ᵞᵙ 

ᵿᵪᵰᵾ ᵥ ᴝ ᵨᵾ  ᵿᵪ ᵗᵪᶇ ᵰᵾᵡᶋ ᵦᵧᵾ ᵻᵾᵷᵾ ᵲ ᵬᵾᵪᶀᵗᵾ ᵗᵾᵲᵥᵴᶇ ᵙᵨᵾ ᵺᵦᵻᶀ ᵰᵾᵡᶋᵰᵾ ᵯᵾᵷ ᵙᵨ ᵝ ᵞᵺᵗᶋ ᵗᵾᵲᵥ ᵷᵾᵱᶁ 

ᵨᶂᵹᵥ, ᵰᵾᵡᶋ ᵨᶂᵹᵥ, ᵞᵴ ᵨᶂᵹᵥ ᵦᵧᵾ ᵯᶂ- ᵱt ᶋ ᵺ ᵯᵾᵷᵪᵾ  βɜ ɛ  ᵯᵾᵷ ᵱ , ᵰ ᵱᵰ ᵬ ᵲᵰᵾᵥ, ᵺᵾᵉᵡ 

ᵿᵮᵿ нᵺᶀᵰᵾ ᵲ b ᵬᵗᵾᵴᶀᵪ ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵗᶋᵬ ᵞᶋᵿᵘᵰ ᵷ ᵧᵾᵬᵪ  

UNDP/UNCH t ᵾ b ᵪᶁᵺᵾᵲ ᵈᵱᶋᵞᵪᵾ ᶇ tᵰ ᵯᶂᵗ ᵬᶀᵱ γ ᶋᵿᵘᵰ ᶇ ᵰᵾ ᵬᵨ ᵝ  ɜ ᵦᵾᵿᵷᵦ d ᵱᶋᵞᵪᵾ thrust 

zone ᵰᵾ ᵬᵨ ᵪ  ɜβ ᵺᵧ  ᵯᶂᵗ ᵬ ᴝ ᵿᵦᵿᵷᵿᵩᵗᶋ  ᵯᵾᵷ ᵺᵅᵲᵜᵪᵾᵰᵾ ᵗᵰ ᵪᶇᵝ ɜ ᵱ ᵦᶈ ᵙᵲᶀ ᵺᶁ ᵨᵲᶀ u ᵻᵲᶇ u ᶋᵴᵾ 

ᵈᵱᶋᵞᵪᵾ ᵧᵴᵮᵾᵡ ᵗ ᵲᵮ ɡ .ɨ ᵗᵴᶋᵿᵰᵡᵲ ᵿᵯ ᵯᵑᵗᶋᵴᶇ ᵮᵾᵤᶀᵬᵿᵻᵲᶋᵮᵾᵡ ᵗᵰ ᵿᵦ ᵪᶇ ᵨᶇᵿᵘ ᵝ  ɜɛ  ᵯᵾᵷ 

ᵇ ᵱ, ᵿ  χᵬ ᵲᵰᵾᵥ ,γ ᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ b ᵬᵗᵾᵴᶀᵪ ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

.ʝᶣ.ɡ.ᶣ γᶈᵿᵷᵗ ᵷᵾᵦᵷᵲᵥ 

¶ ᵷᵪ ᵿᵷᵘ ᵣᵪ  

ᵦᵾᵷ tᵾᵱᵾ ᵷᵱᵪ ᵪᶇ ᵞ ᵙᵾ ᵬᶂ vᵬᵰᵾ ᵿᵷ ᵥᶁ ᵺᵾᵰᶁᵨᵾᵱᶀᵗ ᵷᵪ ᶇᵰᵾ ᵬᵨ ᵝ  ɜdᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥᵗᶋ ᵴᵾᵿᵙ ᵿᵷ ᵥᶁ 

ᵺᵾᵰᶁᵨᵾᵱᶀᵗ ᵷᵪᵗᶋ ɩɡ .ᶥᶪᶥᶦ ᵻᶇ. ᶇ ᵭᵴ ᵈᵷ ᵱᵗ ᵬᵨ ᵝ ᵞᵺᵰ ᵱ d ᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥ ᵪᶇ ᶇ ʝ .ᵻ ᶥᶧ ᶅ

ᵻᶇ.(ɡɭ.ɩ %ɨ) ᵲ ᵮᵾᵄ ᵗ ɨ .ɨɭ ᶥᶨ ᵻᵻᶇ. (ᶩ .ɡɪ %ɨ) uᶁ ᵴᵾ ᶇ ᵲᵻᵪᶇ βɜ d ᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥᵗᶋ ᵰᵰᵾ ᵋ  ᶇ  

ᵺᵾᵰᶁᵨᵾᵱᶀᵗ ᵷᵪ ᶇ, ᵯᶌᵿᵦᵗ ᵺᵅᵲᵜᵪᵾᵗᶋ ᶇ, ᵲ ᵘᶁ ᵴᵾ ᶇ  ᵙ ᵲ ᶤ ᵷᵡᵾ ᶇ ᵰᵾ ᵷᵪᵗᶋ ᵿᵷᵘ ᵣᵪ ᵪᶇᵝ ɜ ɛ  

ᵯᵾᵷ ᵱ , ᵰ ᵱᵰ ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ ᵨᵚ ᵗᵾᵴᶀᵪ b ᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵷᵪ ᵲ ᵷᵪ ᵬᵿᵦᵗᶋ ᵷ ᵧᵾᵬᵪᵰᵾ ᵬᵪ  ᵯᵾᵷ  
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ᵈᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥᵗᶋ ᵰᵰᵾ, ᵰᵾᵿᵧ ᵴᶋ ᵺᵦᵻᵗᵾ ᵺᵾᵰᵾ ᶀᵻ  ᵻᵡᵾᵋᵪᶁ ᵬᵪ  ᵯᵑᵗᵾᵴᶇ ᵿᵷ ᵷᵾᵻ  ᵗᵡᵾᵪ ᴝ ᵪᶁ ᵬᵪ , 

ᵷᵪ ᵬᵿᵦᵻ ᵗᶋ ᵇᵪᵾᵷ ᵱᵗ ᵲ ᵇᵷᶈᵩ ᵗᵡᶌᵦᶀᵴᶇ ᵙᵨᵾ  ᵷᵪ ᵭᵄᵣᵾᵪᶀ ᵪᶇ ᵨᶇᵿᵘ ᵝ  ɜᵿᵪᵰᵾ ᵥ ᵜᵲᵥᵰᵾ ᵧᵾᵪᶀᵱ ᵲ 

ᵗᵾᵰᵨᵾᵲᵻ ᵴᵾᵊ ᵋ  ᵷᵪ ᶇᵰᵾ ᵺᵻᵞ ᵬᵰᵾ ᵈᵷᵦᵞᵾᵷᵦ ᵙᵪ  ᵿᵰ ᵪᶇ ᵄᵨᵾ ᵷᵪ ᵇᵿᵦ ᵰᵥ ᵲ ᵇᵪᵾᵷ ᵱᵗ ᵷᵪᵗᶋ 

ᵞ ᵙᵾ ᵱᶋᵙ ᵪᶇ ᵨᶇᵿᵘ ᵝ  ɜᵷᵪ ᶇ  ᵲ ᵱᵻᵾᵄ ᵲᵻᶇᵗᵾ ᵷᵪ ᵬᵿᵦᵻ ᵗᶋ ᵇᵪᵾᵷ ᵱᵗ ᵱᶋᵙᵴᶇ ᵙᵨᵾ  ᵷᵪ ᶇ ᵗᶋ 

ᵷ ᵧᵾᵬᵪᵰᵾ ᵯᵾᵷ ᵬᵪ  ᵞᵾ ᵝ  ɜɛ  ᵯᵾᵷ ᵱ , ɛ  ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ ᵨᵚ ᵗᵾᵴᶀᵪ b ᵷᵿᵩᵗᶋ 

ᵲᵻᵪᶇᵝ  ɜ

¶ ᵨᶁᵴ ᵯ, ᵺ ᵗᵡᵾᵬ ᵲ ᵞᶋᵿᵘᵰᵱᶁ  ᵷ ᵱᵞ ᵦᶁᵰᵾ ᵬᵪ  ᵇᵺᵲ  

ᵈᵱᶋᵞᵪᵾ b ᵿᵪᵱᵿ ᵦ ᵦᵷᵲᵴᶇ ᵗᵾᵱᵾ ᵷᵱᵪ ᵄᵨᵾ, ᵱᵺᵮᵾᵡ ᵿᵪ ᵗᵪᶇ ᵭᶋᵻᶋᵲᵰᶈᵴᵾ ᵴᵙᵾᵱᵦᵗᵾ ᵬᵨᵾᵧ ᵻ ᵴᶇ ᵷᵲᵬᵲᵗᶋ 

ᵞᵴ, ᵞᵿᵰᵪ, ᵷᵾᵱᶁ ᵲ ᵷᵪ ᶇ ᵰᵾ ᵯᵾᵷ ᵬᵪ  ᵺ ᵝ ɜ ᵱᵺᵮᵾᵻᶇ tdᵱᶋᵞᵪᵾ ᶇ ᵰᵾ ᵪᶇ ᵺᵷᵾᵲᶀ ᵺᵾᵩᵪ ᵲ ᵗᵾᵰᵨᵾᵲᵻ ᵗᶋ 

ᵗᶋᵴᵾᵻᵴᵴᶇ ᵬᵿᵪ ᵨᶁᵴ ᵯ, ᵺ ᵗᵡᵾᵬ ᵲ ᵞᶋᵿᵘᵰᵱᶁ  ᵷ ᵱᵞ ᵦᶁᵻ ᵰᵾ b ᵺᵲ ᴝρ ᵝ ɜ ɛ  ᵯᵾᵷ ᵇ ᵱ , ᵰ ᵱᵰ 

ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ ᵨᵚ ᵗᵾᵴᶀᵪ b ᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵷᵪ ᵬᵿᵦᵻ ᵗᶋ ᵪᶋ ᵺᵾᵪ  

ᵈᵱᶋᵞᵪᵾᵗᶋ ᵗᵾᵲᵥ ᵇᵿᵩ ᵻᵥ ᵪᶇ ᵿᵷ ᵥᶁ ᵺᵰᶁᵨᵾᵿᵱᵗ ᵷᵪᵗᶋ ᵞ ᵙᵾ ᵲᵻᶇᵗᵾ ᵷᵪ ᵬᵿᵦᵻ  ᵚ ᵪᶇᵝ ᶟ ᵈᵱᶋᵞᵪᵾ ᵧᵴᵰᵾ 

ᵩᶇᵲᶈ ᵞ ᵦᶋ ᵘᶈᵲ, ᵿᵺᵺᶌ ᵲ d ᵄᵬ ᵲᵻᶇᵗᵾ ᵝᵪᶍ ɜ d ᵱᶋᵞᵪᵾ ᵧᵴᵰᵾ ᵲᵻᶇᵗᵾ ᵷᵪ ᵬᵿᵦᵻ ᵗᵰ ᵲᵻᶇᵗᵾᵴᶇ ᵿᵦ ᵱᶁᵪ ᵲᵻᵪᶇᵝ 

ᶟ ᵿᵪᵰᵾ ᵥ ᵺᵾᵰ ᶀ ᵯ ᵣᵾᵲᵥ ᵙᵨᵾ  ᵧᵬ ᵝᶇᵋᵝᵾᵋᵗᶋ ᵷᵪ ᵬᵿᵦᵻ ᵗᶋ ᵪᶋ ᵺᵾᵪ ᵪ ᵺ ᶇ ᵄᵨᵾ ᵿᵪᵰᵾ ᵥ ᵺᵾᵰ ᶀ ᵯ ᵣᵾᵲᵥ 

ᵙᵪ  ᵧᵾᵪᵰᵾ ᵜᵾᵲᶈᵿᵦᵲᵮᵾᵡ ᵞ ᵦᵾᵴᶇ ᵚᶇᵲᶇᵲ ᵿᵪᵰᵾ ᵥ ᵗᵰ  ᵮᵾᵻᶇᵗ ᵇ ᵱᵴᵾᵊ ᵺᶁᵲ ᵾ ᵲ ᵺ ᵯᵾᵿᵷᵦ ᵲᶋ  ᵿᵪᵹᶇᵿᵩᵦ ᶇ ᵺᵰᶇᵦ 

ᵿᵪᵩᵾ ᵲᵥ ᵙᵲᶀ ᵷᵣᵾ ᵑᵷᵰᶍ ᵺᵰᶁᵨᵾᵱᵰᵾ ᵺᶁᵺᶂᵿᵜᵦ ᵙ ᵲᵪᶇᵝ ᶟ ᵋ  ᵯᵾᵷ ᵱ , ᵿ  χᵬ ᵲᵰᵾᵥ, ᵺᵾᵉᵡ ᵿᵮᵿᵸ   ᵺᶀᵰᵾ 

ᵲ ρ ᵚ ᵗᵾᵴᶀᵪ ᵇᵷᵿᵩtᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵙᶈt ᵾγ ᵱ ᵬᵨᵾᵧ ᵰᵾ ᵬᵪ  ᵯᵾᵷ  

ᵦᵾᵷ t ᵾᵱᵾ ᵷᵱᵪ ᵪᶇ ᵞ ᵙᵾ ᵬᶂ v ᵬᵰᵾ ᵺᵾᵰᶁᵨᵾᵱᶀᵗ ᵷᵪ ᶇᵰᵾ ᵬᵪ ᵯᵑᵗᵾᵴᶇ ᵿᵪᵰᵾ ᵥ ᵜᵲᵥᵰᵾ ᵗᵾᵰᵨᵾᵲ ᵲ 

ᵧᵾᵪᶀᵱᵻ ᵴᶇ ᵙᶈt ᵾγ ᵱ ᵬᵨᵾᵧ γ ᵦᶈ ᵨᵾᵋᵲᵾ, ɯ ᵾᵄᵺ, ᵬᵾᵦ ᵬ ᵦᵅᵙᵲᵻ ᵗᶋ ᵇᵪᵾᵷ ᵱᵗ ᵲ ᵇᵷᶈᵩ ᴗ ᵺᵾᵲᵬᶋᵺᵾᵲ ᵪᶇ 

ᵨᶇᵿᵘ ᵝ   ɜɛ  ᵯᵾᵷ ᵱ , ᵰ ᵱᵰ ᵬ ᵲᵰᵾᵥ, ᵺᵾᵉᵡ ᵿᵮᵿᵸ   ᵺᶀᵰᵾ ᵲ b ᵬᵗᵾᵴᶀᵪ ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵈᵙᵴᵾᵙᶀ ᵦᵧᵾ ᵣᵤᶇᵴᶋ ᵿᵪᵱ ᵥ ᵗᵾᵱ  ᵙᵨᵾ  ᵬᵪ  ᵯᵾᵷ  

ᵈᵙᵴᵾᵙᶀ ᵦᵧᵾ ᵣᵤᶇᵴᶋᵗᵾ ᵰᶂ ᵱ ᵺᶂᵜᵗᵻ  ᵷᵪ ᵬᵿᵦ, ᵰᶌᵺᵰ, ᵲ ɯ ᵲtᶋ ᵗᵾᵲ ᵺᵿᵻᵦ ᵮ ᵦᶀᵗᶋ uᵾᵄᵜᵾ ᵪᶍ  ɜᵺᶂᵜᵗᵻ  

ᵰ ᵱ ᵈᵱᶋᵞᵪᵾ ᶇ ᵰᵾ ᵷᵪ ᵬᵿᵦ ᵲ ᵰᶌᵺᵰ d ᵙᵴᵾᵙᶀ ᵦᵧᵾ ᵣᵤᶇᵴᶋᵗᵾ ᵰᶂ ᵱ ᵗᵾᵲᵥ ᵪᶍ ᵺ ᶇ ᵨᶇᵿᵘ ᵝ  ɜd ᵱᶋᵞᵪᵾ 

ᶇ ᵗᶋ ᵷᵾ ᵹ ᵗ ᵇᵿᵩᵗᵦᵰ ᵖᵺᵦ ᵦᵾᵬ ᵰ ᶣᶨ.ᶨ ᵿᵣ ᶀ ᵺᶇᵿ ᵡ ᶇᵡ ᵲᵻᶇᵗᶋ ᵲ ᵋ  ᶇ ᵰᵾ ᵺᵻᵞᶈ ᵈᵙᵴᵾᵙᶀ ᵪᶇ ᵘᶈᵲ, 

ᵿᵺᵺᶌ ᵲ ᵈᵄᵬᵗᵾ ᵘᵻ ᵗᵾ ᵺᵾᵧᶌ ᵟᵾᵣᶀ ᵲ ᵺᶁ ᵘᵾ  ᵯᶈ-ɯ ᵾᵄᵺ ᵯᵑᵗᵾᵴᶇ ᵈᵙᵴᵾᵙᶀ ᵦᵧᵾ ᵣᵤᶇᵴᶋᵗᶋ ᵞᶋᵿᵘᵰ ᵨᶇᵿᵘ ᵝ  ɜ

ᵱ ᵦᶈ ᵿᵪᵰᵾ ᵥ ᵜᵲᵥᵰᵾ ᵗᵾᵰᵨᵾᵲᵻ ᵗᶋ ᵇᵿᵪᵱᵿ ᵦ ᵙᵿᵦᵿᵷᵿᵩᵻ, ᵷᵪ ᵲ ᵚᵾᵄᵺᶇ ᵰᶈᵨᵾᵪᵰᵾ ᵬᵪ  ᵜ ᵾᵛᵴᶇ ᵙᵨᵾ  ᵬᵿᵪ 

ᵈᵙᵴᵾᵙᶀ ᵦᵧᵾ ᵣᵤᶇᵴᶋ ᵪ ᵞᵾ ᵝ  ɜᵿᵪᵰᵾ ᵥ ᵜᵲᵥᵰᵾ ᵪᶇ ᵈᵙᵴᵾᵙᶀ ᵦᵧᵾ ᵣᵤᶇᵴᶋᵴᶇ ᵷᵪ ᶇ, t ᵾᵰᵨᵾᵲ ᵮ ᶇ ᵧᵾᵪ, 

ᵦᵧᵾ ᵯᶌᵿᵦᵗ ᵺᵅᵲᵜᵪᵾᵰᵾ ᵬᵿᵪ ᵇᵺᵲ ᵬᵪ  ᵨᶇᵿᵘ ᵝ  ɜ ɛ ᵯᵾᵷ ᵱ , ᵰ ᵱᵰ ᵬ ᵲᵰᵾᵥ, ᵺᵾᵉᵡ ᵿᵮᵿᵸ   ᵺᶀᵰᵾ ᵲ 

ᵇ ᵬᵗᵾᵴᶀᵪ ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ
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.ʝᶣ.ᶢ.ᶤ ᵺᵾᵰᵾᵿᵞᵗ-d ᵧ ᵗ ᵦᵧᵾ ᵺᵅ ᵗᶃᵿᵦᵗ ᵷᵾᵦᵾᵷᵲᵥ  

¶ ᵪᵿᵞᵗᵗᶋ ᵷ ᵦᶀᵻ ᵰᵾ ᵬᵪ  ᵯᵾᵷ  

ᵈᵱᶋᵞᵪᵾ ᵗᵾᵱ ᵷᵱᵪᵗᶋ ᵴᵾᵿᵙ ᵿᵷ ᵥᶁ ᵺᵰᶁᵨᵾᵿᵱᵗ ᵷᵪᵗᶋ ᵞ ᵙᵾ ᵱᶋᵙ ᵪᶇ ᵝ ɜ d ᵱᶋᵞᵪᵾᵗᶋ ᵴᵾᵿᵙ ᵈᵷ ᵱᵗ ᵬᵪ  

ᵞ ᵙᵾ ᶥᶢ.ᶥᶪᶥᶦ  ᵻᶇ. ᵲᵻᶇᵗᶋ ᵝ γᵺᵰ ᵱ ᶨ.ᶧᶥᶧᶪ ᵻᶇ. ᵞᵿᵰᵪ, ᵺᵅᵲᵜᵪᵾ ᵿᵪᵰᵾ ᵥᵗᶋ ᵴᵾᵿᵙ ᵱᶋᵙ ᵪᶇᵝ  ɜdᵱᶋᵞᵪᵾ 

ᵿᵪᵰᵾ ᵥ ᵇᵿᵚᵗᶋ ᵜᵲᵥᵰᵾ ᵿᵪᵰᵾ ᵥᵰᵾ ᵺᵾᵰ ᶀ ᵞ ᵰᵾ ᵙᵪ  ᵧᵴᵗᶋ ᵿᵪᵩᵾ ᵲᵥ, ᵰᵞᵨᶁᵲᵻ ᵗᶋ ᵱᵾ ᵬ, ᵾᵿᵷᵿᵩᵗᵻ ᵗᶋ 

ᵱᵾᵿᵷᵪ ᵈ ᵨ ᵲᵻᵪᶇ ᵧᵾᵪ ᵿᵪᵩᵾ ᵲᵥ ᵙ ᵲᵪᶇᵝ ᶟ ᵱᵺᵗᵾ ᵺᵾᵧᶈ ᵿᵪᵰᵾ ᵥ ᵺᵾᵰ ᶀ ᵯ ᵣᵾᵲᵥ ᵙᵪ  ᵧᵾᵪᵰᵾ ᵜᵾᵲᶈᵿᵦᵲᵮᵾᵡ 

ᵞ ᵦᵾᵴᶇ ᵚᶇᵲᶇᵲ ᵿᵪᵰᵾ ᵥ ᵗᵰ  ᵮᵾᵻᶇᵗ ᵇ ᵱᵴᵾᵊ ᵺᶁᵲ ᵾ ᵲ ᵺ ᵯᵾᵿᵷᵦ ᵲᶋ  ᵿᵪᵹᶇᵿᵩᵦ ᶇ ᵺᵰᶇᵦ ᵿᵪᵩᵾ ᵲᵥ ᵙᵲᶀ ᵷᵣᵾ ᵑᵷᵰᶍ 

ᵺᵰᶁᵨᵾᵱᵰᵾ ᵺᶁᵺᶂᵿᵜᵦ ᵙ ᵲᵪᶇᵝ ᶟ ᵋ  ᵯᵾᵷ ᵱ, ᵿ  χᵬ ᵲᵰᵾᵥ ,γ ᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ b ᵬᵗᵾᵴᶀᵪ ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ 

 ɜ

¶ ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵷᵾ ᵱ ᵲ ᵺᶁᵲ ᵾ ᵞᶋᵿᵘᵰ  

ᵿᵪᵰᵾ ᵥ t ᵾᵱ ᵗᵾ ᵰᵰᵾ ᵿᵷᵿᵯ  ᵢᶂᵴᵾ ᵦᵧᵾ ᵺᵾᵪᵾ ᵰᶇᵿᵸ χβ ᵧᵾ ᵖᵞᵾᵲᵻ ᵗᶋ ᵱᶋᵙ ᵪᶇ ᵨᵾᵄ ᵗᵾᵰᵨᵾᵲᵻ ᵴᵾᵊ 

ᵜᶋᵡᵬᵡᵗ ᵴᵾᵙᵪᶇ ᵺ ᵯᵾᵷᵪᵾ  βɜ ᵱᵺᵗᵾ ᵺᵾᵧᶈ ᵗᶁᵪᶈ ᵙ ᵯᶀᵲ ᵲᶋ ᴝγ ᵦᶈ COVID-19 ᵲ ᵇ ᵱ ᵺ ᵿɑᵰ βtᵾᵰᵨᵾᵲᵮᵾ χ

ᵇ  t ᵾᵰᵨᵾᵲᵰᵾ ᵲ ᵺᵰᶁᵨᵾᵱᵰᵾ ᵭᶈᵴᵪ ᵺ ᶇ ᵺ ᵯᵾᵷᵪᵾ ᵬᵿᵪ ᵪᶇᵝ ɜ ɛ  ᵯᵾᵷ ᵱ , ᵰ ᵱᵰ ᵬ ᵲᵰᵾᵥ, ᵺᵾᵉᵡ 

ᵿᵮᵿᵸ   ᵺᶀᵰᵾ ᵲ b ᵬᵗᵾᵴᶀᵪ ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵮᵾᵴ ᵰ β ᵧᵾ ᵴᶈᵿ ᵙᵗ ᵯᶇᵨᵯᵾᵷ  

ᵿᵪᵰᵾ ᵥᵗᶋ ᵰᵰᵾ ᵢᶇᵗᵨᵾᵲᵻ ᵴᶇ tᵰ ᵬᵾ ᵲ ᵿᵰᵗᵗᶋ ᵴᶋᵯᵰᵾ ᵮᵾᵴ ᵰᵴᵾᵊ ᶋ ᵺᵾᵻᵪ ᵙᵪ  ᵺ ᵝᵪᶍ ᵱᵺᶈᵙ ᵲ ᵧᵾᵪᶀᵱ 

ᵿᵷᵬ  ᵮᵾᵴᵮᵾᵿᵴᵗᵾᵻ ᵬᵿᵪ ᵮᵾᵴ ᵰ ᵙᵪ  ᵴᵾᵴᵾᵿᵱᵦ ᵪ ᵺ ᵨᵝᵪᶍ  ɜ ᵱ ᵦᶈ ᵙ ᵲ ᵰᵿᵻᵴᵾ ᵗᵾᵰᵨᵾᵲᵻ  ᵿᵪᵰᵾ ᵥ 

ᵜᵲᵥᵗᶋ ᵿᵷᵿᵯ  ᵱᵾᵗᵴᵾᵬᵰᵾ ᵈᵮ ᵪᶇ ᵄᵨᵾ ᵋᵪᶀᵻ ᵰᵾᵿᵧ ᵬᶁ ᵹ ᵗᵾᵰᵨᵾᵲᵻ ᵴᶇ ᵱᶌᵪ ᵋ ᵬᶀᵣᵪ  χᵺ ᶇ ᵲ ᵬᶁ ᵹ 

ᵗᵾᵰᵨᵾᵲᵻ  ᵯ ᵨᵾ ᵗᵰ ᵱᵾᵴᵾ ᵬᵾᵋᵪ ᵺ ᶇ ᵨᶇᵿᵘ ᵝ  ɜ ɛ ᵯᵾᵷ ᵱ , ᵰ ᵱᵰ ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ 

ᵇ ᵬᵗᵾᵴᶀᵪ ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

 

¶ ᵾᵷᵺᵾᵿᵱᵗ ᵷᵾ ᵱ ᵲ ᵺᶁᵲ ᵾ ᵞᶋᵿᵘᵰ 

ᵿᵪᵰᵾ ᵥ ᵗᵾᵱ  ᵲ ᵺᵾᵰᵾ ᶀ ᵤᶁᵷᵾᵪᶀ ᵙᵪ  ᵺᵷᵾᵲᶀ ᵺᵾᵩᵪᵴᶇ ᵙᵨᵾ  ᵋ ᵬ  ᵪᶇ ᵩᶁᵴᶋᵗᶋ ᵗᵾᵲᵥᵴᶇ ᵰᵞᵨᶁᵲᵻ ᵗᶋ ᵷᵾ ᵱᵰᵾ 

ᵪᵗᵾᵲᵾ ᵰᵗ ᵇᵺᵲ ᵬᵪ  ᵺ ᵨᵝ  ɜu ᶁᵷᵾᵪᶀ ᵺᵾᵩᵪᵻ ᵮᵾᵡ ᵪᶇ ᵷᵪᶀ ᵨᶂᵹᵥᵴᶇ ᵗᶇᵻᶀ ᵻᵨᵺ ᵰ ᵸᵲᶀᵲᵰᵾ ᵿᵦᵗᶂᵴ ᵇᵺᵲ 

ᵬᵪ  ᵨᶇᵿᵘ ᵝ, ᵺᵾᵧᵺᵾᵧᶈ ᵱ ᵦᵾ ᵺᵾᵩᵪᵻ ᵗᶋ ᵈᵷᵦᵞᵾᵷᵦᵴᶇ ᵈᵗᵿ ᵰᵗ ᵨᶁᵚ ᵡᵪᵾᵗᶋ ᵺᵅᵯᵾᵷᵪᵾ ᵬᵿᵪ ᵱᵿᵦᵗᶈ ᵲᵻ ᵝ  ɜ

ᵿᵰᵗᵻ ᵴᶇ ᵿᵷᵸᶇᵹ ᵙ ᵲ ᵯᵾᵲᶀ ᵋᵬᵗᵲᵥ ᵺ ᵾᵴᵪ, ᵘ ᵗᵾᵡᵪᶇ, ᵺᵅᵲᵜᵪᵾᵗᶋ ᵤᵴᵾᵪ ᵙᵪ  ᵞ ᵦᵾ ᵉ ᵱᵾ ᵨ ᵗᵾᵰᵻ  ᵙᵪᶁ  

ᵬᵪ  ᵯᵑᵗᶋᵴᶇ ᵋᵪᶀᵻ  ᵨᶁᵚ ᵡᵪᵾ ᵲ ᵷᵾ ᵱ ᵞᶋᵿᵘᵰᵰᵾ ᵬᵪ ᵝᵪᶍ  ɜρ ᶈᵿᵪᵗ ᵈᵢ ᵚ ᵡᵾ ᵦᵧᵾ ᵿ ᵙᵦ ᵯᵾᵲ ᵮᵻᵪ ᵰᵦᵾ 

ᵯ ᵨᵾ ᵮᵤᶀ ᵯᵾᵲ ᵮᶋᵗᶇᵗᶋ ᵘ ᵣᵰᵾ ᵰᵾᵅᵸᵬᶇᵸᶀ ᵲ ᵻᵾᵣ ᵞᶋᵪ  ᵨᶁ ᶇ ᵺᵰ ᵱᵾᵻ  ᵬᵿᵪ ᵮ ᵪ ᵺ ᵨᵝ  ɜɛ  ᵯᵾᵷ ᵱ , 

ᵰ ᵱᵰ ᵬ ᵲᵰᵾᵥ, ᵺᵾᵉᵡ ᵿᵮᵿᵸ   ᵺᶀᵰᵾ ᵲ b ᵬᵗᵾᵴᶀᵪ ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵩᶇᵲᶈ ᵰᵾ ᵾᵰᵾ ᵬᵾᵪᶀᵗᶋ ᵰᵾᵙ  
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ᵈᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥ t ᵾᵱ  ᵙᵨᵾ ρ ᶈᵿᵪᵗ ᵻᵞᵾᵲᶌ ᵿᵴᵡᵲ ᵬᵾᵪᶀᵗᶋ ᵈᵷ ᵱᵗ ᵬᵨ ᵝ, ᵞᵺᵴᶇ ᵙᵨᵾ  ᵪᵿᵞᵗᶈᵗᵾ ᵺᵾᵷ ᵞᵿᵪᵗ 

ᶋᵦᵰᵾ ᵜᵾᵬ ᵬᵪ  ᵨᶇᵿᵘ ᵝ  ɜɛ  ᵯᵾᵷ ᵱ , ᵰ ᵱᵰ ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ ᵇ ᵬᵗᵾᵴᶀᵪ ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ 

 ɜ

¶ ᵾ ᵭᵗ ᵷ ᵧᵾᵬᵪᵰᵾ ᵬᵪ  ᵇᵺᵲ  

ᵈᵱᶋᵞᵪᵾᵗᶋ ᵿᵪᵰᵾ ᵥᵗᶋ ᵰᵰᵾ ᵤᶁᵷᵾᵪᶀ ᴝᵪ  ᵺᵷᵾᵲᶀᵺᵾᵩᵪᵗᶋ ᵿᵪᵲ ᵦᵲ ᵈᵷᶋᵞᵾᵷᵦᵴᶇ ᵬᶈᵨᵴᵱᵾ ᶀᵴᵾ əb ᵺᵲ ᵬᵪ  ᵺ ᶇ 

ᵨᶇᵿᵘ ᵝ ɜ ᵿᵪᵰᵾ ᵥ ᴥ ᵲᵥᵰᵾ ᵪ ᵨᵞ ᵱ ᵿᵪᵰᵾ ᵥ ᵺᵾᵰ ᶀ, ᵿᵺᵰᶇ ᵡ, βr , ᵬᵾᵊᵬ, ᵿᵺᵺᵾ d ᵨᵗᶋ ᵈᵷ ᵱᵗᵦᵾ ᵪᶇ 

ᵯᵑᵗᵾᵴᶇ ᵱᵺᵗᶋ u ᶁᵷᵾᵪᶀ ᵙᵨᵾ ᵾ ᵭᵗ ᵞᵾᵰ ᵿᵪ ᵱᵾᵋᵪ ᵺ ᶇ ᵷᵴ ᵺ ᵯᵾᵷᵪᵾ ᵝ  ɜɛ  ᵯᵾᵷ ᵱ , ᵿ  χ

ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ b ᵬᵗᵾᵴᶀᵪ ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵗᵾᵰᵨᵾᵲ ᵲ ᵧᵾᵪᶀᵱ ᵿᵮᵜ ßȓÑÞĆÑɭ  ρ 

ᵿᵪᵰᵾ ᵥᵗᵾ t ᵾᵱ ᵰᵾ ᵿᵷᵿᵯ  ᵞᵾᵿᵦ, ᵯᵾᵹᵾ, ᵺᵅ ᵗᶃᵿᵦ ᵮᶋᵗᶇᵗᵾ ᵰᵾᵿᵪᵺᵻ  ᵗᵾᵰᵗᶋ ᵘᶋᵿᵞᵰᵾ ᵱᵺ ᵧᵾᵪᵰᵾ ᵈᵋᵪ 

ᵺ ᶇᵝᵪ  ɜᵺᵅ ᵗᵾᵲ β ᵧᵾ ᵬᵲ ᵬᵲᵾᵗᶋ ᵿᵯ ᵦᵾᵗᶋ ᵈᵩᵾᵲᵴᶇ ᵦᵧᵾ ᵗᵾᵰᵨᵾᵲᵴᶇ ᵙᵪ  ᵿᵷᵿᵯ  ᵱᵾᵗᵴᵾᵬᵻ ᵴᶇ t ᵾᵰᵨᵾᵲ 

ᵦᵧᵾ ᵧᵾᵪᶀᵱ ᵿᵮᵜ ᵨ ᵿᵪᵿ ᵦᵪ ᵺ  βɜ ɛ  ᵯᵾᵷ ᵇ ᵱ , ᵰ ᵱᵰ ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ b ᵬᵗᵾᵴᶀᵪ 

ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ ɜ 

¶ ᵲᵿᵦ- ᵲᵷᵾᵞ ᵲ ᵺᵅ ᵗᶃᵿᵦᵰᵾ ᵬᵪ  ᵇᵺᵲ 

ᵈᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥᵗᵾ t ᵾᵱ ᵰᵾ ᵿᵷᵿᵯ  ᵞᵾᵿᵦ, ᵯᵾᵹᵾ, ᵺᵅ ᵗᶃᵿᵦ ᵮᶋᵗᶇᵗᵾ ᵰᵾᵿᵪᵺᵻ  ᵗᵾᵰᵗᶋ ᵘᶋᵿᵞᵰᵾ ᵱᵺ ᵧᵾᵪᵰᵾ 

ᵈᵋᵪ ᵺ ᶇᵝᵪ  ɜᵿᵷᵿᵯ  ᵞᵾᵿᵦ, ᵯᵾᵹᵾ, ᵺᵅ ᵗᶃᵿᵦ ᵮᶋᵗᶇᵗᵾ ᵗᵾᵰᵨᵾᵲᵻᵗᶋ ᵮᵺᶋᵮᵾᵺᵴᶇ ᵙᵨᵾ  ᵱᵺ ᶇ ᵗᶋ ᵲᵿᵦ- ᵲᵷᵾᵞ 

ᵲ ᵺᵅ ᵗᶃᵿᵦᵰᵾ ᵇᵺᵲ ᵬᵪ  ᵨᶇᵿᵘ ᵝ  ɜɛ  ᵯᵾᵷ ᵇ ᵱ , ᵿ  χᵬ ᵲᵰᵾᵥ, ᵺᵾᵉᵡ ᵿᵮᵿᵸ   ᵺᶀᵰᵾ ᵲ b ᵬᵗᵾᵴᶀᵪ 

ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵈᵱᶋᵞᵪᵾ ᶇ  ᵪᵿᵞᵗᵗᵾ ᵩᵾ ᵰ ᵗ ᵧᵴᵻ ᵰᵾ ᵬᵪ  ᵯᵾᵷ  

ᵈᵱᶋᵞᵪᵾ ᶇ ᵮᵾᵡ ᵪᵿᵞᵗᶈ  ᶩᶡᶡ ᵿᵰ. ᵰᵾ ᵿᵷᵥᶁ ᵰᵿ ᵨᵲ ᵲ ᶅɟ ᶡ ᵿᵰ. ᵰᵾ ᵿᵸᵷ ᵰᵿ ᵨᵲ ᵲᵻᶇᵗᵾ ᵝᵪᶍ  ɜᵿᵷᵿᵯ  ᵞᵾᵿᵦ, 

ᵯᵾᵹᵾ, ᵺᵅ ᵗᶃᵿᵦ ᵮᶋᵗᶇᵗᵾ ᵗᵾᵰᵨᵾᵲᵻᵗᶋ ᵮᵺᶋᵮᵾᵺᵴᶇ ᵙᵨᵾ  ᵪᵿᵞᵗᵗᵾ ᵩᵾ ᵰ ᵗ ᵧᵴᵰᵾ ᵗᵾᵰᵨᵾᵲᵻ ᵗᶋ ᵻᶋᵻ ᵴᵾ ᵲ 

ᵿᵪᵰᵾ ᵥ ᵺᵾᵰ ᶀᵗᶋ ᵤᶁᵷᵾᵪᶀᵴᶇ ᵙᵨᵾ  ᵯᵾᵷ ᵬᵪ  ᵨᶇᵿᵘ ᵝ  ɜɛ  ᵯᵾᵷ ᵱ , ᵿ  χᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ 

ᵇ ᵬᵗᵾᵴᶀᵪ ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

.ʝᶣ.ᶣ ᵺ ᵾᵴᵪ ᵜᵲᵥ  

.ʝᶣ.ᶣ.ᶢ ᵯᶌᵿᵦᵗ ᵦᵧᵾ ᵲᵺᵾᵱᵿᵪᵗ ᵷᵾᵦᵾᵷᵲᵥ  

¶ ᵞᵴ ᵨᶁᵹᵥ 

ᵺᶁ ᵨᵲᶀ uᵻᵲᶇ uᶋᵴᵾ dᵱᶋᵞᵪᵾ ᶇᵮᵾᵡ ᵪᵿᵞᵗᶈ ᵯᵑᵗᵾᵴᶇ dᵱᶋᵞᵪᵾ ᵺ ᵾᵴᵪ ᵙ χᵰᵰᵾ ᵿᵪᵿ ᵗᵑᵗᶋ ᵭᶋᵻᶋᵲᵰᶈᵴᵾᵻ 

ᵘᶋᵴᵾᵰᵾ ᵿᵰᵿᵺᵪ ᵙᵑᵰᵾ ᵘᶋᵴᵾᵗᶋ ᵬᵾᵪᶀ ᵨᶁᵿᵹᵦ ᵪᶇ ᵨᶇᵿᵘ ᵝ ɜ ɛ  ᵯᵾᵷ b ᵱ , ᵰ ᵱᵰ ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀ 

ᵺᶀᵰᵾ ᵲ ᵨᵚ ᵗᵾᵴᶀᵪ b ᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵷᵾᵱᶁ ᵨᶁᵹᵥ  
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ᵈᵱᶋᵞᵪᵾ ᵺ ᵾᵴᵪ ᵨᵾᵄ ᵱᶋᵙ ᵪᶇ γ ᶇᵪᶇᵲᶇᵡᵲ ᵲ ᵈᵱᶋᵞᵪᵾᵰᵾ ᵈᵋᵪᶇ ᵺᵷᵾᵲᶀᵺᵾᵩᵪᵻ ᵮᵾᵡ φ ᶁᵴᶋ ᵲ ᵩᶁᵄᵷᵾ ᵋ ᵪᶇ 

ᵯᵑᵗᵾᵴᶇ ᵱᵺ ᵦᵾᵷ ᵺ ᵾᵴᵪᵰᵾ ᵷᵾᵱᶁ ᵨᶁᵹᵥ ᵪᶇ ᵨᶇᵿᵘ ᵝ  ɜɛ  ᵯᵾᵷ ᵱ , ᵰ ᵱᵰ ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ 

ᵲ ᵨᵚ ᵗᵾᵴᶀᵪ b ᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵰᵾᵡᶋ ᵨᶁᵹᵥ   

ᵈᵱᶋᵞᵪᵾ ᵺ ᵾᵴᵪ t ᵾᵱtᵾ ᵴᵾᵿᵙ ᵿᵷᵿᵯ  ᵗᵿᵺᵰᵗᵾ ᵋᵬᵗᵲᵥ ᵦᵧᵾ ᵖᵞᵾᵲᵻ ᵗᶋ ᵱᶋᵙ ᵙ ᵲ ᵝ ᵞᵺᵴᵾᵊ 

ᵺ ᵾᵴᵪ β ᵧᵾ ᵰᵰ ᵦ ᵙᵪ ᵗᵾ ᵴᵾᵿᵙ ᵉ ᵩᵪ, ᵴᶁᵿ ᵗᶇ ᵡᵺ, b ᵴ β ᵧᵾ ᵇ ᵱ ᵲᵺᵾᵱᵪᵻ ᵗᶋ ᵱᶋᵙ ᴝ ᵪᶁ ᵬᵪ ᵝ  ɜᵱ ᵦᵾ 

ᵺᵾᵰᵾ ᶀᵻ ᵮᵾᵡ ᴥ ᶁᵻᵾᵷᵡ  χᴝ ᵑᵰᵾ ᵲ u ᶇᵴᵾᵣᶀᵻ ᵗᶋ ɛ ᵬᵜᵾᵲᵗᶋ ᵴᵾᵿᵙ ᵱᶋᵙ ᵪᶇ ᵖᵹᵿᵩᵞ ᵱ ᵬᵨᵾᵧ ᵻᵮᵾ χ ᵪᶇ 

ᵜᶁᵻᵾᵷᵡᵴᶇ ᵰᵾᵡᶋ ᵨᶁᵿᵹᵦ ᵪ ᵺ ᵝ  ɜɛ  ᵯᵾᵷ ᵱ , ᵿ  χᵬ ᵲᵰᵾᵥ, ᵺᵾᵉᵡ ᵿᵮᵿᵸ   ᵺᶀᵰᵾ ᵲ ᵨᵚ ᵗᵾᵴᶀᵪ 

ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵷᵪᶀ ρ ᶁᵹᵥ  

ᵈᵱᶋᵞᵪᵾ ᵺ ᵾᵴᵪ ᵙ χ ᵰᵰᵾ ᵱᶋᵙ ᵪᶇ ᵞᶇᵪᶇᵲᶇᵡᵲ, dᵱᶋᵞᵪᵾᵰᵾ d ᵋᵪᶇ ᵺᵷᵾᵲᶀ ᵺᵾᵩᵪᵻ ᵮᵾ χᵿᵪ ᵗᶇᵗᶋ d ᵷᵾᵞ 

ᵦᵧᵾ ᵘᶇᵴᵗᶋ ᵰᵰᵾ ᵪᶇ ᵻᶋᵻ ᵴᵾᵮᵾ χᵱᵺ ᶇ ᵰᵾ ᵷᵪᶀ ρ ᶁᵹ  vᵺᵰᶇᵦ ᵪ ᵺ ᶇ ᵨᶇᵿᵘ ᵝ ɜ ɛ  ᵯᵾᵷ ᵱ , ᵰ ᵱᵰ 

ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ ᵨᵚ ᵗᵾᵴᶀᵪ b ᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵤᵴ ᵦᵧᵾ ᵭᶋᵻᶋᵲ ᵬᵾᵪᶀ ᵷ ᵧᵾᵬᵪᵗᶋ ᵺᵰ ᵱᵾ   

ᵈᵱᶋᵞᵪᵾᵰᵾ ᵪᶇ ᵨᵪᵜᵱᵾ ᵗᵾ ᵱᵾᵗᵴᵾᵬᵻ  ᵦᵧᵾ ᵬᵱ ᵡᵗ ᵈᵋᵪᶇ ᵰᵰᵾ ᵿᵪ ᵗᵪᶇ ᵭᶋᵻᶋᵲᵰᶈᵴᵾᵗᵾ ᵷнᶇᵹᵻ ᵿᵺᵩᵾ 

ᵤᵴᵰᵾ ᵿᵰᵿᵺᵨᵾ ᵱᵺᵮᵾᵡ ᵤᵴ ᵿᵪᵗᵾᵺᵰᵾ ᵺᵰ ᵱᵾ ᵈᵋᵪᶇ ᵨᶇᵿᵘ ᵝ ɜ uᵴᵗᶋ ᵬᵾᵪᶀ ᵿᵷᵹᵞ ᵪ ᵨᵾᵄ ᵪᵨᶀᵪᵾᵴᵾᵗᵾ ᶋᵦᵻᵰᵾ 

ᵬᵿ χᵱᵺᵴᶇ ᵱ  ᵯᵾᵷ ᵬᵾᵪ ᵝ  ɜɛ  ᵯᵾᵷ ᵱ , ɛ  ᵬ ᵲᵰᵾᵥ, ᶇᵿ ᵱ ᵺᶀᵰᵾ ᵲ ᵨᵚ ᵗᵾᵴᶀᵪ bᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ 

 ɜ

¶ ᵯᶌᵿᵦᵗ ᵺᵅᵲᵜᵪᵾᵰᵾ ᵧᵿᵬᵪᶇ ᵜᵾᵬ ᵷ ᵧᵾᵬᵪᵗᶋ ᵺᵰ ᵱᵾ  

ᵈᵱᶋᵞᵪᵾᵗᶋ ᵗᶂᵴ ᵿᵺᵡ ᵰᵦᵾ ᶦ,ᶡᶡᶡ ᵞᵪᵾᵗᶋ ᵲᵻᶇᵗᶋ ᵝ  ɜŋ ᵗᶈ ᵬᵡᵗ ᵺᵮᶈ ᵘᶇᵴᵻ  ᵺ ᵾᵴᵪ ᵪᶇ ᵺᵰᵱᵰᵾ ᶦ,ᶡᶡᶡ 

ᵞᵪᵾ ᵰᵾᵿᵪᵺᵻ ᵗᶋ ᵈᵙᵰᵪ ᵦᵧᵾ ᵿᵪᵙᵰᵪ ᵪᶍ ᵺ ᶇ ᵄᵨᵾ ᵱᵺᵗᶋ ᵦ  ᵇᵺᵲ ᵯᶌᵿᵦᵗ ᵺᵅᵲᵜᵪᵾᵰᵾ ᵪ ᵞᵾ ᵝ  ɜu ᶇᵴ 

ᵻᶇᵪ  ᵈᵋᵪᶇ ᵬᵱ ᵡᵗᵴᶇ ᵮ ᶇ ᵧᵾᵪᵰᵾ ᵋ ᵪᶇ, ᵑᵗᶈ ᵢᵾᵋᵄᵰᵾ ᵞ ᵰᵾ ᵪᶇ ᵞ ᵦᵾ ᵙᵿᵦᵿᵮᵿᵩᵻ  ᵪᶇ ᵄᵨᵾ ᵯᶌᵿᵦᵗ ᵺᵅᵲᵜᵪᵾᵰᵾ 

ᵜᵾᵬ ᵮ ᵪᶇ ᵨᶇᵿᵘ ᵝ  ɜɛ  ᵯᵾᵷ b ᵱ , ɛ  ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀ ᵺᶀᵰᵾ ᵲ ᵨᵚ ᵗᵾᵴᶀᵪ b ᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵗᶋᵬ ᵞᶋᵿᵘᵰ ᵷ ᵧᵾᵬᵪ  

UNDP/UNCH t ᵾ b ᵪᶁᵺᵾᵲ ᵈᵱᶋᵞᵪᵾ ᶇ tᵰ ᵯᶂᵗ ᵬᶀᵱ γ ᶋᵿᵘᵰ ᶇ ᵰᵾ ᵬᵨ ᵝ  ɜ ᵦᵾᵿᵷᵦ d ᵱᶋᵞᵪᵾ thrust 

zone ᵰᵾ ᵬᵨ ᵪ  ɜβ ᵺᵧ  ᵯᶂᵗ ᵬ ᴝ ᵿᵦᵿᵷᵿᵩᵗᶋ  ᵯᵾᵷ ᵺᵅᵲᵜᵪᵾᵰᵾ ᵗᵰ ᵪᶇᵝ ɜ ᵱ ᵦᶈ ᵙᵲᶀ ᵺᶁ ᵨᵲᶀ u ᵻᵲᶇ u ᶋᵴᵾ 

ᵈᵱᶋᵞᵪᵾ ᵧᵴᵮᵾᵡ ᵗ ᵲᵮ ɡ .ɨ ᵗᵴᶋᵿᵰᵡᵲ ᵿᵯ ᵯᵑᵗᶋᵴᶇ ᵮᵾᵤᶀᵬᵿᵻᵲᶋᵮᵾᵡ ᵗᵰ ᵿᵦ ᵪᶇ ᵨᶇᵿᵘ ᵝ  ɜɛ  ᵯᵾᵷ 

ᵇ ᵱ, ᵿ  χᵬ ᵲᵰᵾᵥ ,γ ᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ b ᵬᵗᵾᵴᶀᵪ ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵞᵿᵰᵪ ᵰᶁᵿᵪᵗᶋ ᵬᵾᵪᶀ ᵿᵪᵗᵾᵺᶀ ᵲ ᵲᵜᵾᵞ   

ᵈᵱᶋᵞᵪᵾ ᵺ  ᴥ ᵾᵴ  χᴥᵲᵥᵰᵾ ᵨᶈᵿᵪᵗ ᶢᶦ,ᶡᶡᶡ ᵿᵴᵡᵲ ᵬᵾᵪᶀᵗᶋ ᵈᵷ ᵱᵗᵦᵾ ᵬᵪ  ᵨᶇᵿᵘ ᵝ  ɜb ᵬᵦᵾᵴᵴᶇ ᵮᶋ ᵲᵅᵙ ᵙᵲᶀ 

ᵈᵷ ᵱᵗ ᵬᵾᵪᶀᵗᶋ ᵈᵬᶂ ᵦ  ᵙᵪ  ᵱᶋᵞᵪᵾ ᵮᵪᵾᵑᵗᶋ ᵝ  ɜᵱᵺ ᵈᵱᶋᵞᵪᵾᵰᵾ ᵩᶇᵲᶈ ᵬᵾᵪᶀᵗᶋ ᵨᶈᵿᵪᵗ ᵰᵾᵙ ᵪᶇ ᵯᵑᵗᵾᵴᶇ 
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ᵇ ᵱᵿᵩᵗ ᵰᵾ ᵾᵰᵾ ᵯᶂᵿᵰᵙᵦ ᵬᵾᵪᶀ ᵿᵪ ᵗᵾᵸᵪ ᵙᵲᶇᵰᵾ ᵬᵾᵪᶀᵗᶋ ᵺᵦᵻᵰᵾ ᵾᵺ ᵈᵋᵪ ᵺ ᵨᵝ  ɜɛ  ᵯᵾᵷ ᵱ , 

ᵋ  ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ ᵨᶀᵚ ᵗᵾᵴᶀᵪ ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵢᶋᵺ ᵭᶋᵻᶋᵲ ᵷ ᵧᵾᵬᵪ 

ᵈᵱᶋᵞᵪᵾ ᵺ ᵾᵴᵪᵗᶋ ᵰᵰᵾ ᵾᵱ ᵚᵲᶇᵴᶁ ᵗᵿᵺᵰᵗᵾ ᵢᶋᵺ ᵭᶋᵻᶋᵲᵻ ᵬ ᵲᵱᶋᵞᵪᵾᵮᵾᵡ ᵋ ᵬ  ᵝ ɜ ᵱᵺᵗᵾ 

ᵺᵾᵧᵺᵾᵧᶈ ɯ ᵲᶇᵴᶁ i ᶋᵺ ᵭᶋᵻᶋᵲᵻ  ᵇ ᵦᵙ ᵦ u ᶇᵴ ᵻᶇᵪ  ᵈᵋᵪᶇ ᵬᵱ ᵡᵗ, u ᶇᵴᵾᵣᶀ ᵲ ᵗᵰ ᵜᵾᵲᶀᵻ ᵮᵾ χɛ ᵺᵞ ᵪ ᵪᶇ 

ᵭᶋᵻᶋᵲᵰᶈᵴᵾ ᵬᵨ ᵝ  ɜᵱ ᵦᵾ ᵭᶋᵻᶋᵲᵰᶈᵴᵾᵗᶋ ᵷ ᵧᵾᵬᵪ ᵙᵪ  ᵋᵿᵜᵦ ᵗᵾᵱ ᵿᵷᵿᵩ ᵲ ᵧᵾᵪ ᵪ ᵨᵾᵄ ᵈᵱᶋᵞᵪᵾ ᶇ  ᵷᵲᵬᵲ 

ᵇᵿ ᵱ ᵙ ᵩ, ᵬᵾᵪᶀ ᵨᶁᵹᵥ, ᵷᵾᵱᶁ ᵨᶁᵹᵥ, ᵨᶃ ᵱ ᵯᵾᵷ ᵦᵧᵾ ᵺᵾᵷ ᵞᵿᵪᵗ ᵷᵾ ᵱᵰᵾ γᶋᵿᵘᵰ ᵪ ᵺ ᵨᵝ  ɜᵺ ᵾᵴᵪ 

ᵜᵲᵥᵰᵾ ᵋ ᵬ  ᵪᶇ ᵚᵲᶇᵴᶁ i ᶋᵺ ᵭᶋᵻᶋᵲᵻ ᵰᵾ ᵰᶁ ᵱ ᵬᵰᵾ ᵴᵾᵿ ᵡᵗᵗᵾ ᵭᶋᵻᶋᵲᵻ  ᵝ  ɜɛ  ᵯᵾᵷ ᵱ , ɛ  

ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ ᵨᵚ ᵗᵾᵴᶀᵪ b ᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

.ʝᶣ.ᶣ.ᶣ ᵞᶈᵿᵷᵗ ᵷᵾᵦᵾᵷᵲᵥ  

¶ ᵙᶈtᵾᵪᶁᵪᶀ ᵷ ᵱᵞ ᵦᶁᵗᶋ ᵿᵺᵗᵾᵲ  

ᵈᵱᶋᵞᵪᵾ ᵺ ᵾᵴᵪᵗᶋ ᵜᵲᵥᵰᵾ ᵧᵾᵪᶀᵱ ᵲ ᵮᵾᵿᵻᵲᶀ ᵬᵱ ᵡᵗᵻ ᵗᶋ ᵜᵻᵴᵬᵻᵴ ᵮ ᵪᶇᵝ  ɜ ᵧᵾᵪᶀᵱ ᵲ ᵮᵾᵿᵻᵲᶀ 

ᵬᵱ ᵡᵗᵻ ᵗᶋ ᵋᵿᵜᵦ ᵇᵪᶁᵙᵰᵪᵰᵾ ᵗᵿᵰ ᵯᵑᵰᵾ ᵷᵪ ᶇ ᵰᵾ ᵰᵾᵺᶁᵗᶋ ᵴᵾᵿᵙ ᵷᵾ ᵇᵮᶈᵩ ᵮᶇᵜᵿᵮᵘᵪ ᵙᵪ  ᵞᵅᵙᵴᶀ 

ᵞᵪᵾᵷᵲᵻ ᵗᶋ ᵿᵸᵗᵾᵲ ᵲ ᵇ ᵱ ᵱᶋᵞᵪᵗᶋ ᵴᵾᵿᵙ ᵷ ᵱᵞ ᵦᶁ ᵰᵪ  ᵺ ᵝᵪᶍ  ɜᵱ ᵦᶈ ᵈᵱᶋᵞᵪᵾᵰᵾ ᵗᵾᵰᵙᵪ  ᵗᵾᵰᵨᵾᵲᵻ ᵴᶇ 

ᵰᵾᵺᶁᵗᶋ ᵰᵾᵙ ᵬᶂ ᵦ  ᵙᵪ  ᵲ ᵿᵷᵨᵾᵗᵾ ᵮᶇᵴᵾ ᵲᵰᵾᵉᵴᶋ ᵙᵪ  ᵞᵅᵙᵴᶀ ᵞᵪᵾᵷᵲᵻ ᵗᶋ ᵿᵸᵗᵾᵲ ᵙᵪ  ᵺ ᵝᵪ  ɜɛ  ᵯᵾᵷ 

ᵇ ᵱ, ᵿ  χᵬ ᵲᵰᵾᵥ ,γ ᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ ᵨᵚ ᵗᵾᵴᶀᵪ b ᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵺᶁ ᵘᵾ ᵰᶌᵺᵰᵰᵾ ᵣᵤᶇᵴᶋ ᵴᵾ ᶇ ᵺ ᵯᵾᵷᵪᵾ  

ᵈᵙᵴᵾᵙᶀ ᵦᵧᵾ ᵣᵤᶇᵴᶋᵗᵾ ᵰᶂ ᵱ ᵺᶂᵜᵗᵻ  ᵷᵪ ᵬᵿᵦ, ᵰᶌᵺᵰ, ᵲ ɯ ᵲtᶋ ᵗᵾᵲ ᵺᵿᵻᵦ ᵮ ᵦᶀᵗᶋ uᵾᵄᵜᵾ ᵪᶍ  ɜᵺᶂᵜᵗᵻ  

ᵰ ᵱ ᵈᵱᶋᵞᵪᵾ ᶇ ᵰᵾ ᵺᶁ ᵘᵾ ᵰᶌᵺᵰᵰᵾ ᵷᵪ ᵬᵿᵦ ᵲ ᵰᶌᵺᵰtᵾ ᵗᵾᵲᵥ ᵈᵙᵴᵾᵙᶀ ᵦᵧᵾ ᵣᵤᶇᵴᶋᵴᵾ ᶇ ᵨᶇᵿᵘ ᵝ  ɜ

ᵈᵱᶋᵞᵪᵾ ᶇ ᵗᶋ ᵺᶁ ᵘᵾ ᵰᶌᵺᵰᵗᶋ ᵇᵿᵩᵗᵦᵰ ᵖᵺᵦ ᵦᵾᵬ ᵰ ᶣᶨ.ᶤᶨ ᵿᵣ ᶀ ᵺᶇᵿ ᵡ ᶇᵡ ᵲᵻᶇᵗᶋ ᵲ ᵋ  ᶇ ᵰᵾ ᵺᵻᵞᶈ 

ᵈᵙᵴᵾᵙᶀ ᵪᶇ ᵘᶈᵲ, ᵿᵺᵺᶌ ᵲ ᵈᵄᵬᵗᵾ ᵘᵻ ᵗᵾ ᵺᵾᵧᶌ ᵟᵾᵣᶀ ᵲ ᵺᶁuᵾ ᵯᶈ-ɯ ᵾᵄᵺ ᵯᵑᵗᵾᵴᶇ ᵈᵙᵴᵾᵙᶀ ᵦᵧᵾ ᵣᵤᶇᵴᶋᵗᶋ 

ᵞᶋᵿᵘᵰ ᵨᶇᵿᵘ ᵝ  ɜ

ᵱ ᵦᶈ ᵺ ᵾᵴᵪ ᴥᵲᵥᵰᵾ ᵈᵋᵪᶇ ᵬᵱ ᵡᵗᵻ  ᵲ  ᵗᵾᵰᵨᵾᵲᵻ ᵗᶋ ᵇᵿᵪᵱᵿ ᵦ ᵙᵿᵦᵿᵷᵿᵩᵻ ,ᵷᵪ ᵲ ᵚᵾᵄᵺᶇ ᵰᶈᵨᵾᵪᵰᵾ ᵬᵪ  

ᵜ ᵾᵛᵴᶇ ᵙᵨᵾ  ᵬᵿᵪ ᵈᵙᵴᵾᵙᶀ ᵦᵧᵾ ᵣᵤᶇᵴᶋ ᵪ ᵞᵾ ᵝ  ɜᵺ ᵾᵴᵪ ᴥ ᵲᵥᵰᵾ ᵪᶇ ᵈᵙᵴᵾᵙᶀ ᵦᵧᵾ ᵣᵤᶇᵴᶋᵴᶇ ᵷᵪ ᶇ, 

ᵦᵧᵾ ᵯᶌᵿᵦᵗ ᵺᵅᵲᵜᵪᵾᵰᵾ ᵬᵿᵪ ᵇᵺᵲ ᵬᵪ  ᵨᶇᵿᵘ ᵝ  ɜ ɛ ᵯᵾᵷ ᵱ, ᵰ ᵱᵰ ᵬ ᵲᵰᵾᵥ, ᵺᵾᵉᵡ ᵿᵮᵿᵸ   ᵺᶀᵰᵾ ᵲ 

ᵇ ᵬᵗᵾᵴᶀᵪ ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ 

¶ ᵷᵪ ᵬᶈᵨᵾᵷᵲᵰᵾ ᵜᶋᵲᶀᵮᵾᵡ ᵪᶇ ᵯᵾᵷ   

ᵘᶇᵴ ᵻᵪ  ᵈᵋᵪᶇ ᵬᵱ ᵡᵗᵴᶇ u ᶇᵴᵗᶋ ᵺᵰᵱ ᵬᵘ ᵨᵾ ᵷᵾ ᵈᵋᵪᶇ γ ᵾᵪᶇ ᵰᵰᵾ ᵷᵪᵰᵾ ᵿᵷᵜᵲᵥ ᵙ χᵺ ᶇ ᵺ ᵯᵾᵷᵪᵾ ᵲᵻᶇᵗᶋ 

ᵝ  ɜᵱᵾ ᵬ ᵭᵾᵱᵲ, ᵬᶈᵨᵴ ᵱᵾ ᵾ ᵈ ᵨ ᵗᵾᵱ ᵴᶇ ᵷᵪᵗᶋ ᵾᵗᶃᵿᵦᵗ ᶋᵦ ᵲ ᵺᵾᵩᵾᵪᵗᶋ ᵨᶋᵻᵪ ᵪ ᵺ ᶇᵝ  ɜɛ  ᵯᵾᵷ 

ᵇ ᵱ , ᵰ ᵱᵰ ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ ᵨᵚ ᵗᵾᵴᶀᵪ b ᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ 
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.ʝᶣ.ᶣ.ᶤ ᵺᵾᵰᵾᵿᵞᵗ-d ᵧ ᵗ ᵦᵧᵾ ᵲᵾᵺᵾᵱᵿᵪᵗ ᵷᵾᵦᵾᵷᵲᵥ  

¶ ᵈᵱᶋᵞᵪᵾ ᶇ  ᵷᵲᵬᵲᵗᶋ ᵷᵾ ᵱ ᵲ ᵺᵲᵺᵭᵾᵊᵰᵾ ᵬᵪ  ᵇᵺᵲ  

ᵈᵱᶋᵞᵪᵾ ᵺ ᵾᵴᵪᵰᵾ ᵈᵋᵄᵨᵾ ᵴᵙᵾᵦᵾᵲ ᵱᵾᵦᵾᵱᵾᵦ ᵺᵷᵾᵲᶀ ᵲ ᵰᵾᵿᵪᵺᵻ ᵗᶋ ᵷᵾᵻ, ᵮᵾᵿᵻᵲᶀ ᵰᵿᵪᵺᵻ ᵗᶋ 

ᵈᵷᵾᵙᵰᵪᵴᶇ ᵈᵱᶋᵞᵪᵾ ᶇ ᵰᵾ ᵭᶋᵻᶋᵲ ᵷ ᵧᵾᵬᵪᵗᶋ ᵺᵰ ᵱᵾ ᵮᵤᵾᵋᵪᶇᵝ  ɜ ᵿ ᵻ ᵴᶇ ᵴᵾᵿ ᵡᵗ ᵲ ᵇ ᵱ ᵿᵷᵿᵯ  

ᵗᵾᵲᵗᵗᵾ ᵺᵾᵰᵾ ᶀᵻ  ᵱᶋᵙ ᵙᵨᵾ  ᵈᵱᶋᵞᵪᵾᵗᶋ ᵗ ᵬᵾᵋ ᵣ ᵿᵯ  ᵲ ᵮᵾᵿᵻᵲ ᵭᵾ ᵪ ᵺ ᵝᵪᶍ  ɜᵱᵺᵗᵾ ᵺᵾᵧᶈ ᵈᵱᶋᵞᵪᵾ 

ᶇ  ᵿᵯ  ᵬᵪ  ᵬᵨᵰᵾᵙ , ᵮᵾᵡᶋ, ᵿᵮ ᵾᵰ ᵧᵴᵰᵾ ᵱᵺ ᵗᵾᵲᵗᶋ ᵇᵺᵲ ᵇᵿᵩᵗ ᵙ ᵯᶀᵲ ᵪᶇᵝ  ɜɛ  ᵯᵾᵷ ᵇ ᵱ, 

ᵰ ᵱᵰ ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ ᵨᵚ ᵗᵾᵴᶀᵪ b ᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ 

¶ ᵺᶁᵲ ᵾ ᵺ ᵮ ᵩᶀ ᵺᵷᵾᵴᵻ   

ᵈᵱᶋᵞᵪᵾ ᵺ ᵾᵴᵪᵗᶋ ᵰᵰᵾ ᵿᵷᵿᵯ  ᵞᵾᵦᵞᵾᵿᵦ, ᵯᵾᵹᵾᵯᵾᵹᶀ ᵲ ᶇ ᵗᶋ ᵗᵾᵰᵨᵾᵲᵴᶇ t ᵰ ᵙᵪ  ᵨᵾ ᵺᵰᵱ ᵺᵰᵱᵰᵾ 

ᵗᵰ ᵜᵾᵲᶀ, u ᶇᵴᵾᵣᶀᵻ β ᵧᵾ ᵧᵾᵿᵪᵱ ᵿᵮᵜ ᵿᵷᵿᵯ  ᵗᵾᵲᵥᵗᵾ ᵴᵾᵿᵙ ᵗᶁᵪᶈ ᵺᵰᵱ ᵟᶈ-δ ᵙᵣᵾ ᵬᵿᵪ ᵪ ᵺ ᶇ ᵺ ᵯᵾᵷᵪᵾ 

ᵲᵻᶇᵗᶋ ᵝ  ɜɛ  ᵯᵾᵷ ᵇ ᵱ , ᵰ ᵱᵰ ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ b ᵬᵗᵾᵴᶀᵪ ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵷᵪ ᶇ ᵗᶋ ᵱᶋᵙᵮᵾᵡ ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵷᵪ ᵋᵬᵯᶋ ᵾ ᵺᵰᶁᵻᵴᵾᵊ ᵬᵪ  ᵇᵺᵲ  

ᵈᵱᶋᵞᵪᵾ ᵺ ᵾᵴᵪᵗᶋ ᵜᵲᵥᵰᵾ ᵺ ᵾᵴᵪ ᵗᵾᵱ ᵮᵾᵡ ᵿᵷ ᵥᶁ ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵷᵪᵰᵾ ᶇᵰᵾ ᵿᵷᵿᵯ  ᵗᵿᵺᵰᵗᵾ ᵺᵰ ᵱᵾᵻ  

ᵬᵪ  ᵺ ᶇᵝᵪ ɜ d ᵱᶋᵞᵪᵾ ᵺ ᵾᵴᵪ ᵺᵿᵰᵿᵦᵰᵾ ᵿᵷ ᵥᶁ ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵷᵪᵗᶋ ᵿᵦᵿᵪᵿᵩ ᵪ ᵄᵨᵾ ᵈᵱᶋᵞᵪᵾᵮᵾᵡ ᵷᵪᵰᵾ ᵷᵪ 

ᵇᵿᵦ ᵰᵥ, ᵷᵪ ᶇ ᵰᵾ ᵭᶋᵻᶋᵲ ᵿᵷᵺᵞ ᵪ, ᵾᵗᶃᵿᵦᵗ ᶋᵦᵗᶋ ᵨᶋᵻᶋᵪ, ᵞ ᵦᵾ ᵩᶇᵲᶈ ᵇᵺᵲ ᵬᵪ  ᵨᶇᵿᵘ ᵝ  ɜ ɛ ᵯᵾᵷ 

ᵇ ᵱ , ɛ  ᵬ ᵲᵰᵾᵥ, ᵺᵾeᵡ ᵿᵮᵿᵸ   ᵺᶀᵰᵾ ᵲ ᵨᵚ ᵗᵾᵴᶀᵪ b ᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶  ᵾ ᵭᵗ ᵷ ᵧᵾᵬᵪᵰᵾ ᵬᵪ  ᵇᵺᵲ  

ᵈᵱᶋᵞᵪᵾᵰᵾ u ᶇᵴ ᵻᶇᵪ  ᵈᵋᵪᶇ ᵨᵸ ᵗᵗᵾ ᵙᵾᵣᶀ, d ᵱᶋᵞᵪᵾᵗᵾ ᵺ ᵮᵿ ᵩᵦ ᵙᵾᵣᶀᵻ  ᵦᵧᵾ ᵘᶇᵴᵾᵣᶀᵻ ᵗᵾ ᴝ ᵾᵣᶀᵴᶇ ᵙᵨᵾ  

ᵱᵺ ᵧᵾᵪᵰᵾ ᵿᵦᵱᶋᵿᵙᵦᵾᵗᶋ ᵺᵰᵱᵰᵾ ᵺᵷᵾᵲᶀ ᵜᵾᵬ ᵮᵤᶀ ᵄᵨᵾ γ ᵾᵰᵗᶋ ᵺᵰ ᵱᵾ ᵿᵪ ᵱᵾᵋᵪ ᵺ ᶇ ᵨᶇᵿᵘ ᵝ  ɜɛ  

ᵯᵾᵷ ᵱ , ᵰ ᵱᵰ ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ b ᵬᵗᵾᵴᶀᵪ ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵴᶈᵿ ᵙᵗ ᵯᶇᵨᵯᵾᵷ  

ᵈᵱᶋᵞᵪᵾ ᵺ ᵾᵴᵪᵗᶋ ᵴᵾᵿᵙ ᵿᵰᵗᵻ ᵗᶋ ᵝᵪᶋᵡ ᵙᵪ  ᵺᵰᵱᵰᵾ ᵰᵿᵻᵴᵾ ᵲ ᵬᶁ ᵹ ᵿᵮᵜᵗᶋ ᵯᶇᵨᵯᵾᵷ ᵿᵺᵞ ᵪᵾ ᵪᶇ 

ᵨᶇᵿᵘ ᵝ  ɜᵰᵿᵻᵴᵾ ᵿᵰᵗᵻ  ᵲ ᵬᶁ ᵹ ᵿᵰᵗᵻ  ᵮᶀᵜ ᵬᵾ ᵲ ᵿᵰᵗ, ᵝᵪᶋᵡ ᵱᵾ, t ᵾᵰ ᵙᵪ  ᵺᵰᵱ ᵞ ᵦᵾ ᵗᶁᵲᵾᵻ ᵰᵾ 

ᵴᶈᵿ ᵙᵗ ᵯᶇᵨᵯᵾᵷ ᵿᵺᵞ ᵪᵾ ᵪᶇ ᵨᶇᵿᵘ ᵝ  ɜɛ  ᵯᵾᵷ ᵱ , ᵰ ᵱᵰ ᵬ ᵲᵰᵾᵥ, ᵺᵾᵉᵡ ᵿᵮᵿᵸ   ᵺᶀᵰᵾ ᵲ ᵨᵚ ᵗᵾᵴᶀᵪ 

ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ   

¶ ᵩᶇᵲᶈ ᵰᵾ ᵾᵰᵾ ᵬᵾᵪᶀᵗᶋ ᵰᵾᵙ  

ᵈᵱᶋᵞᵪᵾ ᵧᵴᵰᵾ ᵺ ᵾᵴᵪ t ᵾᵱ  ᵙᵨᵾ ρ ᶈᵿᵪᵗ ᶨ ,ɪᶡᶡᶡ ᵿᵴᵡᵲ ᵬᵾᵪᶀᵗᶋ ᵈᵷ ᵱᵗ ᵬᵨ ᵝ, ᵞᵺᵴᶇ ᵙᵨᵾ  ᵪᵿᵞᵗᶈᵗᵾ 

ᵺᵾᵷ ᵞᵿᵪᵗ ᶋᵦᵰᵾ ᵜᵾᵬ ᵬᵪ  ᵨᶇᵿᵘ ᵝ  ɜɛ  ᵯᵾᵷ ᵱ , ᵰ ᵱᵰ ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ ᵇ ᵬᵗᵾᵴᶀᵪ 

ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵮᵾᵴ ᵰ  
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ᵈᵱᶋᵞᵪᵾ ᵺ ᵾᵴᵪᵗᶋ ᵰᵰᵾ ᵗᵰ ᵬᵾ ᵲ ᵿᵰᵗᵗᶋ ᵴᶋᵯᵰᵾ ᵮᵾᵴ ᵰ ᶋ ᵺᵾᵻᵪ ᵪᶍ ᵺ ᵝᵪᶍ ɜ ᵱᵺᶈᵙ ᵲ ᵧᵾᵪᶀᵱ 

ᵿᵷᵬ  ᵮᵾᵴᵮᵾᵿᵴᵗᵾᵻ ᵬᵿᵪ ᵮᵾᵴ ᵰ ᵙᵪ  ᵴᵾᵴᵾᵿᵱᵦ ᵪ ᵺ ᵨᵝᵪᶍ  ɜɛ  ᵯᵾᵷ ᵱ , ᵰ ᵱᵰ ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ 

ᵺᶀᵰᵾ ᵲ b ᵬᵗᵾᵴᶀᵪ ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵷᵾ ᵱ ᵲ ᵺᶁᵲ ᵾ ᵞᶋᵿᵘᵰ  

ᵈᵱᶋᵞᵪᵾ ᵺ ᵾᵴᵪ t ᵾᵱ ᵗᵾ ᵰᵰᵾ ᵿᵷᵿᵯ  ᵢᶂᵴᵾ ᵦᵧᵾ ᵺᵾᵪᵾ ᵰᶇᵿᵸ χβ ᵧᵾ ᵖᵞᵾᵲᵻ ᵗᶋ ᵱᶋᵙ ᵪᶇ ᵨᵾᵄ 

ᵗᵾᵰᵨᵾᵲᵻ ᵴᵾᵊ ᵜᶋᵡᵬᵡᵗ ᵴᵾᵙᵪᶇ ᵺ ᵯᵾᵷᵪᵾ  βɜ ᵱᵺᵗᵾ ᵺᵾᵧᶈ ᵗᶁᵪᶈ ᵙ ᵯᶀᵲ ᵲᶋ ᴝγ ᵦᶈ COVID-19 ᵲ ᵇ ᵱ 

ᵺ ᵿɑᵰ βt ᵾᵰᵨᵾᵲᵮᵾ χb  t ᵾᵰᵨᵾᵲᵰᵾ ᵲ ᵺᵰᶁᵨᵾᵱᵰᵾ ᵭᶈᵴᵪ ᵺ ᶇ ᵺ ᵯᵾᵷᵪᵾ ᵬᵿᵪ ᵪᶇᵝ ɜ ɛ  ᵯᵾᵷ b ᵱ , 

ᵰ ᵱᵰ ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ ᵨᵚ ᵗᵾᵴᶀᵪ b ᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵷᵺᵾᵿᵱᵗ ᵷᵾ ᵱ ᵲ ᵺᶁᵲ ᵾ ᵞᶋᵿᵘᵰ  

ᵈᵱᶋᵞᵪᵾ ᵺ ᵾᵴᵪᵗᶋ ᵰᵰᵾ ᵈᵱᶋᵞᵪᵾᵰᵾ ᵈᵋᵪᶇ ᵺᵷᵾᵲᶀ ᵺᵾᵩᵪᵴᶇ ᵙᵨᵾ  ᵋ ᵬ  ᵪᶇ ᵩᶁᵴᶋᵗᶋ ᵗᵾᵲᵥᵴᶇ 

ᵗᵰ ᵜᵾᵲᶀᵻ ᵗᶋ ᵷᵾ ᵱᵰᵾ ᵪᵗᵾᵲᵾ ᵰᵗ ᵇᵺᵲ ᵬᵪ  ᵺ ᵨᵝ  ɜᵺᵷᵾᵲᶀ ᵺᵾᵩᵪᵻ ᵮᵾᵡ ᵪᶇ ᵷᵪᶀ ᵨᶂᵹᵥᵴᶇ ᵗᶇᵻᶀ ᵻᵨᵺ ᵰ 

ᵸᵲᶀᵲᵰᵾ ᵿᵦᵗᶂᵴ ᵇᵺᵲ ᵬᵪ  ᵨᶇᵿᵘ ᵝ, ᵺᵾᵧᵺᵾᵧᶈ ᵱ ᵦᵾ ᵺᵾᵩᵪᵻ ᵗᶋ ᵈᵷᵦᵞᵾᵷᵦᵴᶇ ᵈᵗᵿ ᵰᵗ ᵨᶁᵚ ᵡᵪᵾᵗᶋ ᵺᵅᵯᵾᵷᵪᵾ 

ᵬᵿᵪ ᵱᵿᵦᵗᶈ ᵲᵻ ᵝ  ɜ ᵿᵰᵗᵻ ᵴᶇ ᵿᵷᵸᶇᵹ ᵙ ᵲ ᵇᵿᵦ ᵲ  ᵺᵰᵱᵺ ᵰ ᵗᵾᵰ ᵙᵪᶁ  ᵬᵪ  ᵯᵑᵗᶋᵴᶇ ᵋᵪᶀᵻ  ᵨᶁᵚ ᵡᵪᵾ ᵲ 

ᵷᵾ ᵱ γ ᶋᵿᵘᵰᵰᵾ ᵬᵪ ᵝᵪᶍ  ɜρ ᶈᵿᵪᵗ ᵈᵢ ᵚ ᵡᵾ ᵦᵧᵾ ᵿ ᵙᵦ ᵰᵦᵾ ᵯ ᵨᵾ ᵮᵤᶀ ᵗᵾᵰ ᵙᵪᶁ ᵬᵪ  ᵘ ᵣᵰᵾ ᵰᵾᵅᵸᵬᶇᵸᶀ 

ᵲ ᵻᵾᵣ ᵞᶋᵪ  ᵨᶁ ᶇ ᵺᵰ ᵱᵾᵻ  ᵬᵿᵪ ᵮ ᵪ ᵺ ᵨᵝ  ɜɛ  ᵯᵾᵷ b ᵱ , ᵰ ᵱᵰ ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ 

ᵨᵚ ᵗᵾᵴᶀᵪ b ᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ

¶ ᵞᵪᵺ ᵱᵾᵰᵾ ᵷᶃᵿ  ᵲ ᵈᵱᶋᵞᵪᵾᵗᶋ ᵷ ᵲᵬᵲᶀ ᵺᵻᵲᶀᵗᵲᵥ  

ᵰᶂᵴ ᵺᵣᵗ ᵨᶇᵿᵘ ᵈᵱᶋᵞᵪᵾ ᵧᵴᵺ ᵰᵗᶋ ᵺᵣᵗ ᵿᵬᵜ ᵪᶇ ᵄᵨᵾ ᵈᵱᶋᵞᵪᵾ ᶇ ᵰᵾ ᵱᵾᵦᵾᵱᵾᵦᵗᶋ ᵺᶁᵿᵮᵩᵾ ᵲ ᵾᵬᵾᵲᵗᶋ 

ᵇᵷᵺᵲ ᵪᶇ ᵄᵨᵾ ᵧᵾᵿᵪᵱᵻ  ᵲ ᵮᵾᵿᵻᵲᶀ ᵰᵾᵿᵪᵺᵻ ᵗᶋ ᵈᵱᶋᵞᵪᵾ ᶇ ᵰᵾ ᵮᵺᵾᵊᵺᵲᵾᵊ ᵪᶇ ᵨᶇᵿᵘ ᵝ  ɜᵰᵾᵿᵪᵺᵻ ᵗᶋ 

ᵈᵱᶋᵞᵪᵾ ᶇ ᵰᵾ ᵮᵺᵾᵊᵺᵲᵾᵊᵴᶇ ᵙᵨᵾ  ᵋ  ᶇ ᵰᵾ ᵞ ᵙᵾ ᵇᵿᵩ ᵰᵥ, ᵞᵪᵺ ᵱᵾᵰᵾ ᵷᶃᵿ  ᵲ ᵈᵱᶋᵞᵪᵾᵗᶋ ᵷ ᵲᵬᵲᶀ 

ᵺᵻᵲᶀᵗᵲᵥ ᵞ ᵦᵾ ᵯᵾᵷ ᵬᵪ  ᵨᶇᵿᵘ ᵝ  ɜ ɛ ᵯᵾᵷ ᵇ ᵱ , ᵰ ᵱᵰ ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ ᵨᵚ ᵗᵾᵴᶀᵪ 

ᵇᵷᵿᵩᵗᶋ ᵲᵻᵪᶇᵝ  ɜ   

¶ ᵌᵞᵾ  ᵈᵬᶂ ᵦ  ᵲ ᵋᵬᵴ ᵩᵦᵾ  

ᵈᵱᶋᵞᵪᵾ ᵧᵴᵰᵾ ᵺ ᵾᵴᵪ t ᵾᵱ  ᵙᵨᵾ ρ ᶈᵿᵪᵗ ᵗᵴᶋᵷᵾᵡ ɜ ᵞᵾ ᵗᶋ ᵈᵷ ᵱᵗ ᵬᵨ ᵝ ᵞᵺᵴᶇ ᵙᵨᵾ  ᵪᵿᵞᵗᶈᵗᶋ ᵺᵾᵲᵥ 

ᵴᵾᵉᵪᵴᵾ əᴥ ᵾᵬ ᵬᵪ  ᵨᶇᵿᵘ ᵝ  ɜɛ  ᵯᵾᵷ ᵱ , ᵰ ᵱᵰ ᵬ ᵲᵰᵾᵥ, ᵧᵾᵪᶀᵱ ᵺᶀᵰᵾ ᵲ ᵨᵚ ᵗᵾᵴᶀᵪ b ᵷᵿᵩᵗᶋ 

ᵲᵻᵪᶇᵝ  ɜ

.ʝ ɨ ᵯᵾᵷᵻ ᵗᶋ ᵷ ᵙ ᵗᵲᵥ  

ᵦᵾᵿᵷᵦ d ᵱᶋᵞᵪᵾ t ᵾᵱᵾ ᵷᵱᵪᵮᵾ χᵬᵪ  ᵺ ᶇ ᵯᵾᵷᵻ ᵰᵾᵿᵧ ᵿᵷ ᶇᵹᵥ ᴝ ᵲᵑᵗᵾ ᵝᵪᶍ  ɜᵬᵿᵻᵜᵾᵪ ᵯᵑᵗᵾ 

ᵯᵾᵷᵻ ᵗᶋ ᵬ ᵲᵰᵾᵥ ( ,ɛ ᵰ ᵱᵱ, ᵿᵪ ), ᵿᵺᵰᵾᵷᵿᵩ ( ᶇ ᶀᵱ, γ ᵾᵪᶀᵱ, ᵧᵴᵙᵦ), ᵺᵰᵱᵾᵷᵿᵩ (ᵇ ᵬᵗᵾᵴᶀᵪ, 

ᵰ ᵱᵾᵷᵿᵩ, ρ ᶀᵚ ᵗᵾᵴᶀᵪ), ᵲ ᵗᶃᵿᵦ ( ᵱ, b ᵱ ) ᵑᵗᶈ ᵺᵰᵾ χχ ᵪᶇ ᵄᵨᵾ ᵱᶀ ᵯᵾᵷᵻ ᵗᶋ ᵷᵴᵦᵾ ᵬᵿ χᵭᵲ t

ᵭᵲ tᴝ ᶁ vᵲ ᵗᶃᵿᵦᵗᵾ ᵝ χɜ ɛ  ᵯᵾᵷᵗᶋ ᵷᵙ ᵗᵲᵥ ᴝ ᵲ ᵺᵰᵱᵾᵪᶁᵗᶁᵴᵗᵾ ᵱᶂᵪᶀᵗᵲᵥᵗᵾ ɛ ᵬᵾᵱᵻ β ᶋ ᵗᵪᶇ β ᵪᶍ 

 ɜᵲᵾᵿ ᵱ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ ᵗᵪ ᵿᵪᵨ ᵿᵸᵗᵾ, ɥᶡᶦᶡ ᵗᶋ dᵩᵾᵲᵰᵾ ᵯᵾᵷᵻ ᵗᶋ ᵬᶂᵷᵾ ᵪᶁᵰᵾᵪ ᵲ ᵋ ᵴᶇᵘᵪᶀᵱ 
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ᵯᵾᵷᵻ ᵗᶋ ᵬᵿᵻᵜᵾᵪ ᵙ ᵲᵑᵗᶋ ᵝ ɜ β ᵴ ɛ ᵴᶇᵿᵘᵦ ᵬ ᵻ ᵗᶋ ᵈᵩᵾᵲᵰᵾ ᵋ  ᵯᵾᵷᵻ ᵗᶋ ᵷᵙ ᵗᵲᵥ ᵙ ᵲᵑᵗᶋ ᵝ 

 ɜ

ᵬ ᵲᵰᵾᵥ (Magnitude): ᵯᵾᵷᵻ ᵗᶋ β ᶀ ᵦᵾᵗᶋ ᵈᵩᵾᵲᵰᵾ ᵬ ᵲᵰᵾᵥ ᵿᵪᵩᵾ ᵲᵥ ᵙ ᵲᵑᵗᶋ ᵝ ɜ ᵦᵾᵿᵷᵦ 

ᵈᵱᶋᵞᵪᵾᵮᵾᵡ ᵬᵪ  ᵺ ᶇ ᵗᶇᵿᵻ bᵺᵲᵻ ᵴᵾᵊ ᵬᶂᵥ  ᵱᶂᵪᶀᵗᵲᵥ ᵙᵪᶁ ᵬᵪ  ᵨᶇᵿᵘᵑᵰᵾ ɛ  ᵯᵾᵷᵴᵾᵊ ᵋ ᵬ ᵲᵰᵾᵥᵰᵾ 

ᵷᵙ ᵗᵲᵥ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ ᵱᵺᶈᵙ ᵲ ᵺᵲᵴ ɛ ᵬᵾᵱᵾᵲᵾ b ᵺᵲᵻ ᵴᵾᵊ ᵺᵿᵞᵴᶈ ᵱᶂᵪᶀᵗᵲᵥ ᵙᵪ  ᵪᵺ ᵗᵑᵦᵾ ᵬᵿᵪ ᵋ  

ᵇᵺᵲᵻ ᵗᶋ ᵱᶂᵪᶀᵗᵲᵥᵗᵾ ɛ ᵬᵾᵱᵻ  ᵇᵬᵪᵾᵋᵪ ᵺ ᵗᵪᶇ ᵗᵿᵺᵰᵗᵾ ᵯᵾᵷᵴᵾᵊ ᵰ ᵱᵱ ᵬ ᵲᵰᵾᵥᵰᵾ ᵷᵙ ᵗᵲᵥ 

ᵙ ᵲᵑᵗᶋ ᵝ  ɜ ᵱᵺᶈᵙ ᵲ ᵺᵲᵴ ɛ ᵬᵾᵱᵾᵲᵾ b ᵺᵲᵻ ᵴᵾᵊ ᵺᵿᵞᵴᶈ ᵱᶂᵪᶀᵗᵲᵥ ᵙᵪ  ᵺ ᵗᵪᶇ ᵗᵿᵺᵰᵗᵾ ᵯᵾᵷᵴᵾᵊ ᵿ  χ

ᵬ ᵲᵰᵾᵥᵰᵾ ᵷᵙ ᵗᵲᵥ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ

ᵿᵺᵰᵾᵷᵿᵩ / ᵭᶈᵴᵾᵷᵡ (Extent): ᵦᵾᵿᵷᵦ d ᵱᶋᵞᵪᵾᵗᶋ ᵱᵾᵗᵴᵾᵬᵻᵴᶇ b ᵺᵲ ᵬᶁ  ᵺ ᶇ ᵺ ᵯᵾᵿᵷᵦ ᶇ ᵗᶋ 

ᵈᵩᵾᵲᵰᵾ ᵯᵾᵷᵻ ᵗᶋ ᵿᵺᵰᵾᵷᵿᵩ / ᵭᶈᵴᵾᵷᵡ ᵿᵪᵩᵾ ᵲᵥ ᵙ ᵲᵑᵗᶋ ᵝ  ɜɛ  ᵯᵾᵿᵷᵦ ᶇᵴᵾ əɨ ᶇ ᵰᵾ ᵷᵙ ᵗᵲᵥ 

ᵙ ᵲᵑᵗᶋ ᵝ: ᵿ ᵱ, γ ᵾᵪᶀᵱ ᵲ ᵧᵴᵙᵦ  ɜ

ᵺᵰᵱᵾᵷᵿᵩ (Duration): ᵦᵾᵿᵷᵦ d ᵱᶋᵞᵪᵾᵗᶋ ᵱᵾᵗᵴᵾᵬᵻᵾᵲᵾ ᵯᵾᵿᵷᵦ ᶇ ᵰᵾ ᵬᵪ  ᵙᵑᵗᶋ ᵇᵺᵲᵻ  

ᵿᵷᵿᵯ  ᵺᵰᵱᵺ ᵰ ᵲᵿᵻ ᵲᵻᶇᵗᶋ ᵪᵾᵴᶇ ᵋ  ᵇᵺᵲᵻ ᵗᶋ ᵺᵰᵱᵾᵷᵿᵩᵗᶋ ᵈᵩᵾᵲᵰᵾ ᵺ ᵮᵿ ᵩᵦ ᵯᵾᵷᵻ ᵗᶋ ᵺᵰᵱᵾᵷᵿᵩ 

ᵿᵪᵩᵾ ᵲᵥ ᵙ ᵲᵑᵗᶋ ᵝ  ɜᵺᵰᵱᵾᵷᵿᵩᵴᵾᵊ b ᵬᵗᵾᵴᶀᵪ, ᵰ ᵱᵾᵷᵿᵩ, ρ ᶀᵚ ᵗᵾᵴᶀᵪ ᵙ ᵲ ᵷᵙ ᵗᵲᵥ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ

ᵦᵺ γᵰᵾᵿᵧ ᵋ ᵴᶇᵿᵘᵦ ᵬ ᵲᵰᵾᵥ, ᵿᵺᵰᵾᵷᵿᵩ ᵲ ᵺᵰᵱᵾᵷᵿᵩᵗᶋ ᵈᵩᵾᵲᵰᵾ ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾᵮᵾᵡ ᵬᵪ  ᵞᵾᵪᶇ ᵺ ᵬᶂᵥ  

ᵯᵾᵷᵻ ᵗᶋ ᵴᶇᵘᵾᵞᶋᵘᵾ ᵦᵧᵾ ᵦᵻᵙᵦ ᵷᵙ ᵗᵲᵥ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ ᵦᵾᵿᵷᵦ d ᵱᶋᵞᵪᵾᵗᶋ t ᵾᵱᵾ ᵷᵱᵪᵮᵾ χᵬᵪ  ᵞᵾᵪᶇ 

ᵺᵗᵾᵲᵾ ᵰᵗ ᵦᵧᵾ ᵪᵗᵾᵲᵾ ᵰᵗ ᵯᵾᵷᵻ ᵴᵾᵊ ᵰᵾᵿᵧ ᵋ ᵴᶇᵿᵘᵦ ᵬ ᵻ ᵗᶋ d ᵩᵾᵲᵰᵾ ᵴᶇᵘᵾᵞᶋᵘᵾ ᵺᵿᵻᵦ ᵦᵾᵿᵴᵗᵾᵰᵾ 

ᵦᶁᵦ ᵙᵲᵑᵗᶋ ᵝ  ɜ ᵯᵾᵷᵻ ᵗᶋ ɛ ᵴᶇᵘᵪᶀᵱᵦᵾᵗᶋ β ᵻᵙᵦ ᵷᵙ ᵗᵲᵥ ᵿᵷ ᵻᵴᶇ ᴝ ᵲᵑᵗᵾ ᵝᵪᶍ ᵯᵪᶇ ᵰᶂ ᵱᵾ ᵗᵪᵗᵾ 

ᵴᵾᵿᵙ ᵿᵪ  ᵋ ᵴᶇᵿᵘᵦ ᵈᵩᵾᵲᵻ  ᵦᵻ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ 

Table 32ᵦᵾᵿᵴᵗᵾ ᶤɥ : ᵺᵗᵾᵲᵾ ᵰᵗ ᵯᵾᵷᵻ ᵗᶋ ᵬᶁᵷᵾ ᵪᶁᵰᵪ ᵦᵧᵾ ᵰᶂ ᵱᵾ ᵗᵪ 

.ᵺ. ᵯᵾᵷᵻ ᵗᶃᵿᵦ  ᵬ ᵲᵰᵾᵥ  ᵿᵺᵰᵾ  ᵺᵰᵱᵾᵷᵿᵩ  ᵋ ᵴᶇᵘᵪᶀᵱᵦᵾ  

 ɡ ᵧᵾᵪᶀᵱᵴᵾᵊ ᵨ ᵦᵾ ᵇᵪᶁᵺᵾᵲ 

ᵲᶋᵞᵙᵾᵲᵗᶋ ᵇᵷᵺᵲ  

ᵱ   ᶧ  ɟ ᶣ  ɟ  ɪ ᶩ  ɪ (  ɛ

ᵰᵻ ᵷᵬᶂᵥ) 

 ɥ ᵦᵡᵮ ᵩ ᵿᵪᵰᵾ ᵥ ᵦᵧᵾ ᵪᵨᶀ 

ᵿᵪᵱ ᵥ  
ᵱ ᶧ  ɟ ᶣ  ɟ ᶣ  ɟ ᶢᶡᶡ (  ɛ

ᵰᵻ ᵷᵬᶂᵥ) 

 ɨ ᵱᶁᵷᵾᵻ ᵴᵾᵊ ᵘᶇᵴᵗᶁᵨᵰᵾ 

ᶋ ᵺᵾᵻᵪ  

ᵱ ᶧ  ɟ ᶧ  ɟ ᶣ  ɟ ᶢᶥ ɟ (  ɛ

ᵰᵻ ᵷᵬᶂᵥ) 

 ɩ ᵈᵩᵾᵲᵯᶂᵦ ᵬᶁᵷᵾ ᵩᵾᵲᵻ  

ᵿᵪᵰᵾ ᵥ ᵪᶇ  

ᵱ ᶧ  ɟ ᶣ  ɟ ᶣ  ɟ ᶢᶡᶡ (  ɛ

ᵰᵻ ᵷᵬᶂᵥ) 

ᶨ  ᵿᵷᵗᵾᵺ ᵺᵄᵙᵺᵄᵙᶈ ᵻ ᵲᵱᵾᵴᶀ 

ᵷᵩ ᵪ  
ᵱ ᶢ  ɟ ᶣ  ɟ ᶣ  ɟ ᶦᶡ 

(ᵰᵻ ᵷᵬᶂᵥ) 
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ᶩ  ᵬᵱ ᵡᵗ ᵱ ᶇ ᵗᶋ ᵿᵷᵗᵾᵺ  ᵇ ᵱ ᶧ  ɟ ᶣ  ɟ ᶣ  ɟ ᶢᶡᶡ (  ɛ

ᵰᵻ ᵷᵬᶂᵥ) 

ᶪ  ᵧᵾᵪᶀᵱ ᵺᵲᵗᵾᵲᵗᶋ 

ᵲᵾᵞ ᵷᵰᵾ ᵷᶃᵿ   

ᵇ ᵱ ᶣ  ɟ ᶣ  ɟ ᶣ  ɟ ᶧ  ɟ

(ᵰᵻ ᵷᵬᶂᵥ) 

ᶢᶡ   ᵧᵾᵪᶀᵱ b ᵧ ᵦ ᵰᵾ ᵺᶁᵩᵾᵲ  ᵇ ᵱ ᶧ  ɟ ᶣ  ɟ ᶢ  ɟ ᶪ  ɟ (  ɛ

ᵰᵻ ᵷᵬᶂᵥ) 

ᶢᶢ  ᵈᵱᶋᵞᵪᵾ ᶇ  ᵷᵲᵬᵲᵗᶋ 

ᵞᵿᵰᵪᵗᶋ ᵰᶂ ᵱ ᵷᶃᵿ   

ᵱ ᶧ  ɟ ᶣ  ɟ ᶣ  ɟ ᶢᶡ ɟ (  ɛ

ᵰᵻ ᵷᵬᶂᵥ) 

Table 33ᵦᵾᵿᵴᵗᵾ ᶤɨ : χtᵾᵲᵾ ᵰᵗ ᵯᵾᵷᵻ ᵗᶋ ᵬᶁᵷᵾ ᵪᶁᵰᵪ ᵦᵧᵾ ᵰᶂ ᵱᵾ ᵗᵪ 

ᵜᵲ v .ᵺ. ᵯᵾᵷᵻ  ᵗᶃᵿᵦ  ᵬ ᵲᵰᵾᵥ  ᵿᵺᵰᵾ  ᵺᵰᵱᵾᵷᵿᵩ  ᵋ ᵴᶇᵘᵪᶀᵱᵦᵾ  

ᵯ
ᶌ
ᵿ
ᵦ
ᵗ
 
ᵦ
ᵧ
ᵾ
 
ᵲ
ᵺ
ᵾ
ᵱ
ᵿ
ᵪ
ᵗ
 
ᵷ
ᵾ
ᵦ
ᵾ
ᵷ
ᵲ
ᵥ

 

ᵿᵪᵰᵾ ᵥ ᴥ ᵲ v

 ɡ ᵯᶂ-ɛ ᵬᵱᶋᵙᵰᵾ ᵬ ᵲᵷᵦ ᵪ  ᵇ ᵱ ᶧ  ɟ ᶣ  ɟ ᶣ  ɟ ᶢᶡ ɟ (  ɛ

ᵰᵻ ᵷᵬᶂᵥ) 

 ɥ ᵯᶂ-ᵿ ᵧᵲᵦᵾᵰᵾ ᵈᵋᵪᶇ 

ᵬ ᵲᵷᵦ ᵪ  

ᵱ ᶧ  ɟ ᶢ  ɟ ᶣ  ɟ ᶪ  ɟ (  ɛ

ᵰᵻ ᵷᵬᶂᵥ) 

 ɨ ᵞᵴ ᵨᶁᵹᵥ β ᵧᵾ ᵯᵲᵥ ᵇ ᵱ ᶢ  ɟ ᶣ  ɟ  ɪ ᶤ  ɪ

(ᵰᵻᵷᵻᶀ)χ 

 ɩ ᵷᵾᵱᶁ ᵨᶁᵹᵥ  ᵱ ᶧ  ɟ ᶣ  ɟ   ɪ ᶩ  ɪ (  ɛ

ᵰᵻ ᵷᵬᶂᵥ) 

 ɪ ᵉ ᵩᵪ, ᵴᶁᵿ ᵗᶇ ᵡᵺ, b ᵴ 

ᵦᵧᵾ ᵇ ᵱ ᵲᵺᵾᵱᵪᵻ ᵗᶋ 

ᵜᶁᵷᵾᵡ ᵦᵧᵾ ᵰᵾᵡᶋ ᵨᶁᵹᵥ  

ᵱ ᶣ  ɟ ᶢ  ɟ  ɪ ᶤ  ɪ

(ᵰᵻ ᵷᵻᶀᵪ) 

 ᵻ ᵷᵪᶀ ρ ᶁᵹᵥ  ᵱ ᶧ  ɟ ᶢ  ɟ  ɪ ᶨ  ɪ (  ɛ

ᵰᵻ ᵷᵬᶂᵥ) 

 ʝ ᵩᶇᵲᶈ ᵰᵾ ᵾᵰᵾ ᵋᵞᵾ ᵗᶋ ᵰᵾᵙ ᵱ ᶣ  ɟ ᶣ  ɟ  ɪ ᶥ  ɪ

(ᵰᵻ ᵷᵬᶂᵥ) 

 ɭ ᵢᶋᵺ ᵭᶋᵻᶋᵲᵰᶈᵴᵾ ᵦᵧᵾ 

ᵬᶋᵉᵴ ᵷ ᵧᵾᵬᵪ  

ᵱ ᶧ  ɟ ᶣ  ɟ   ɪ ᶩ  ɪ (  ɛ

ᵰᵻ ᵷᵬᶂᵥ) 

 ᶅ ᵪᵨᶀ ᵿᵪᵱ ᵥ  ᵱ ᶣ  ɟ ᶢ  ɟ ᶣ  ɟ ᶥ  ɪ

(ᵰᵻ ᵷᵬᶂᵥ) 

ᶢ  ɟ ᵗᵾᵰᵨᵾᵲ ᵮ ᶇ ᵢᵾᵋᵄᵗᶋ 

ᵷ ᵧᵾᵬᵪ  

ᵱ ᶣ  ɟ ᶢ  ɟ  ɪ ᶤ  ɪ

(ᵰᵻᵷᵻᶀ)χ 
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ᶢ  ɡ ᵿᵪᵰᵾ ᵥ ᵺᵾᵰ ᶀ ᵧᶁᵬᵨᵾ  ᵬᵪ  

ᵇᵺᵲ   

ᵱ ᶣ  ɟ ᶢ  ɟ  ɪ ᶤ  ɪ

(ᵰᵻᵷᵻᶀ)χ 

ᶢ  ɥ ᵗᶋᵬ ᵞᶋᵿᵘᵰ ᵷ ᵧᵾᵬᵪ  ᵇ ᵱ ᶢ  ɟ ᶣ  ɟ   ɪ ᶤ  ɪ

(ᵰᵻᵷᵻᶀ)χ 

ᵞ
ᶈ
ᵿ
ᵷ
ᵗ
 

ᵷ
ᵾ
ᵦ
ᵷ
ᵲ
ᵥ

 

 ɡ ᵷᵪ ᵿᵷᵘ ᵣᵪ  ᵱ ᶣ  ɟ ᶣ  ɟ ᶣ  ɟ ᶧ  ɟ

(ᵰᵻ ᵷᵬᶂᵥ) 

 ɥ ᵷᵪ ᵲ ᵷᵪ ᵬᵿᵦᵗᶋ 

ᵷ ᵧᵾᵬᵪᵰᵾ ᵬᵪ  ᵯᵾᵷ  

ᵱ ᶧ  ɟ ᶣ  ɟ ᶣ  ɟ ᶢᶡ ɟ (  ɛ

ᵰᵻ ᵷᵬᶂᵥ) 

 ɨ ᵨᶁᵴ ᵯ, ᵺ ᵗᵡᵾᵬ ᵲ 

ᵞᶋᵿᵘᵰᵱᶁ  ᵷ ᵱᵞ ᵦᶁᵰᵾ 

ᵬᵪ  ᵇᵺᵲ  

ᵇ ᵱ ᶣ  ɟ ᶣ  ɟ ᶣ  ɟ ᶧ  ɟ

(ᵰᵻ ᵷᵬᶂᵥ) 

ᶥ  ᵷᵪ ᵬᵿᵦᵻ ᵗᶋ ᵪᶋ ᵺᵾᵪ  ᵱ ᶢ  ɟ ᶢ  ɟ ᶣ  ɟ ᶥᶡ 

(ᵰᵻᵷᵻᶀ)χ 

ᶦ  ᵙᶈt ᵾγ ᵱ ᵬᵨᵾᵧ ᵰᵾ ᵬᵪ  

ᵯᵾᵷ  

ᵱ ᶣ  ɟ ᶢ  ɟ  ɪ ᶤ  ɪ

(ᵰᵻ ᵷᵻᶀᵪ) 

ᶧ  ᵈᵙᵴᵾᵙᶀ ᵦᵧᵾ ᵣᵤᶇᵴᶋ 

ᵿᵪᵱ ᵥ ᵗᵾᵱ  ᵙᵨᵾ  ᵬᵪ  

ᵯᵾᵷ  

ᵱ ᶣ  ɟ ᶢ  ɟ  ɪ ᶤ  ɪ

(ᵰᵻ ᵷᵻᶀᵪ) 

ᵺ
ᵾ
ᵰ
ᵾ
ᵿ
ᵞ
ᵗ

-d
ᵧ

ᵗ
 
ᵦ
ᵧ
ᵾ
 
ᵺ
ᵅ
ᵗ
ᶃ
ᵿ
ᵦ
ᵗ
 
ᵷ
ᵾ
ᵦ
ᵾ
ᵷ
ᵲ
ᵥ

 

 ɡ ᵪᵿᵞᵗᵗᶋ ᵷ ᵦᶀᵻ ᵰᵾ ᵬᵪ  

ᵯᵾᵷ  
ᵱ ᶢ  ɟ ᶣ  ɟ   ɪ ᶤ  ɪ

(ᵰᵻ ᵷᵻᶀᵪ) 

 ɥ ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵷᵾ ᵱ ᵲ 

ᵺᶁᵲ ᵾ ᵞᶋᵿᵘᵰ  

ᵱ ᶣ  ɟ ᶢ  ɟ  ɪ ᶤ  ɪ

(ᵰᵻ ᵷᵻᶀᵪ) 

 ɨ ᵮᵾᵴ ᵰ ᵦᵧᵾ ᵴᶈᵿ ᵙᵗ 

ᵯᶇᵨᵯᵾᵷ  

ᵱ ᶣ  ɟ ᶣ  ɟ  ɪ ᶥ  ɪ

(ᵰᵻ ᵷᵬᶂᵥ) 

 ɩ ᵾᵷᵺᵾᵿᵱᵗ ᵷᵾ ᵱ ᵲ 

ᵺᶁᵲ ᵾ ᵞᶋᵿᵘᵰ 

ᵱ ᶣ  ɟ ᶢ  ɟ  ɪ ᶤ  ɪ

(ᵰᵻ ᵷᵻᶀᵪ) 

 ɪ ᵩᶇᵲᶈ ᵰᵾ ᵾᵰᵾ ᵬᵾᵪᶀᵗᶋ ᵰᵾᵙ  ᵱ ᶣ  ɟ  ᶢ  ɟ  ɪ ᶤ  ɪ

(ᵰᵻ ᵷᵻᶀᵪ) 

 ᵻ ᵾ ᵭᵗ ᵷ ᵧᵾᵬᵪᵰᵾ ᵬᵪ  

ᵇᵺᵲ  

ᵱ ᶢ  ɟ ᶣ  ɟ  ɪ ᶤ  ɪ

(ᵰᵻ ᵷᵻᶀᵪ) 

 ʝ ᵗᵾᵰᵨᵾᵲ ᵲ ᵧᵾᵪᶀᵱ ᵿᵮᵜ 

 ρ ᵪ ᵺ ᶇ  

ᵇ ᵱ ᶣ  ɟ ᶣ  ɟ  ɪ ᶥ  ɪ

(ᵰᵻ ᵷᵬᶂᵥ) 

 ɭ ᵲᵿᵦ- ᵲᵷᵾᵞ ᵲ ᵺᵅ ᵗᶃᵿᵦᵰᵾ 

ᵬᵪ  ᵇᵺᵲ 

ᵇ ᵱ ᶢ  ɟ ᶢ  ɟ  ɪ ᶣ  ɪ

(ᵰᵻ ᵷᵻᶀᵪ) 
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9  ᵈᵱᶋᵞᵪᵾ ᶇ  ᵪᵿᵞᵗᵗᵾ 

ᵩᵾ ᵰ ᵗ ᵧᵴᵻ ᵰᵾ ᵬᵪ  

ᵯᵾᵷ  

ᵱ ᶢ  ɟ ᶣ  ɟ  ɪ ᶤ  ɪ

(ᵰᵻ ᵷᵻᶀᵪ) 

 ᵺ ᵾᵴᵪ ᴥ ᵲ v

ᵯ
ᶌ
ᵿ
ᵦ
ᵗ
 
ᵦ
ᵧ
ᵾ
 
ᵲ
ᵺ
ᵾ
ᵱ
ᵿ
ᵪ
ᵗ
 
ᵷ
ᵾ
ᵦ
ᵾ
ᵷ
ᵲ
ᵥ

 

 ɡ ᵞᵴ ᵨᶁᵹᵥ ᵇ ᵱ ᶣ  ɟ ᶣ  ɟ ᶣ  ɟ ᶧ  ɟ

(ᵰᵻ ᵷᵬᶂᵥ) 

 ɥ ᵷᵾᵱᶁ ᵨᶁᵹᵥ  ᵱ ᶣ  ɟ ᶣ  ɟ ᶣ  ɟ ᶧ  ɟ

(ᵰᵻ ᵷᵬᶂᵥ) 

 ɨ ᵰᵾᵡᶋ ᵨᶁᵹᵥ   ᵱ ᶢ  ɟ ᶢ  ɟ ᶣ  ɟ ᶥ  ɟ 

(ᵰᵻ ᵷᵻᶀᵪ) 

 ɩ ᵷᵪᶀ ρ ᶁᵹᵥ  

 

ᵱ ᶣ  ɟ ᶣ  ɟ ᶣ  ɟ ᶧ  ɟ

(ᵰᵻ ᵷᵬᶂᵥ) 

 ɪ ᵤᵴ ᵦᵧᵾ ᵭᶋᵻᶋᵲ ᵬᵾᵪᶀ 

ᵷ ᵧᵾᵬᵪᵗᶋ ᵺᵰ ᵱᵾ   

ᵇ ᵱ ᶧ  ɟ ᶣ  ɟ  ᶣ  ɟ ᶢᶡ ɟ (  ɛ

ᵰᵻ ᵷᵬᶂᵥ) 

 ᵻ ᵯᶌᵿᵦᵗ ᵺᵅᵲᵜᵪᵾᵰᵾ ᵧᵿᵬᵪᶇ 

ᵜᵾᵬ ᵷ ᵧᵾᵬᵪᵗᶋ 

ᵺᵰ ᵱᵾ  

ᵇ ᵱ ᶧ  ɟ ᶣ  ɟ ᶣ  ɟ ᶢᶡ ɟ (  ɛ

ᵰᵻ ᵷᵬᶂᵥ) 

 ʝ ᵗᶋᵬ ᵞᶋᵿᵘᵰ ᵷ ᵧᵾᵬᵪ  ᵇ ᵱ ᶢ  ɟ  ᶣ  ɟ  ɪ ᶤ  ɪ

(ᵰᵻ ᵷᵻᶀᵪ) 

 ɭ ᵞᵿᵰᵪ ᵰᶁᵿᵪᵗᶋ ᵬᵾᵪᶀ 

ᵿᵪᵗᵾᵺᶀ ᵲ ᵲᵜᵾᵞ   

ᵱ ᶧ  ɟ ᶣ  ɟ ᶣ  ɟ ᶢᶡᶡ (  ɛ

ᵰᵻ ᵷᵬᶂᵥ) 

 ᶅ ᵢᶋᵺ ᵭᶋᵻᶋᵲ ᵷ ᵧᵾᵬᵪ ᵱ ᶧ  ɟ ᶣ  ɟ ᶣ  ɟ ᶢᶡ ɟ (  ɛ

ᵰᵻ ᵷᵬᶂᵥ) 

ᵞ
ᶈ
ᵿ
ᵷ
ᵗ
 
ᵷ
ᵾ
ᵦ
ᵾ
ᵷ
ᵲ
ᵥ

 

 ɡ  ᵙᶈtᵾᵪᶁᵪᶀ ᵷ ᵱᵞ ᵦᶁᵗᶋ 

ᵿᵺᵗᵾᵲ  

ᵇ ᵱ ᶢ  ɟ ᶣ  ɟ ᶣ  ɟ ᶦ  ɟ

(ᵰᵻ ᵷᵬᶂᵥ) 

 ɥ ᵺᶁ ᵘᵾ ᵰᶌᵺᵰᵰᵾ ᵣᵤᶇᵴᶋ 

ᵴᵾ ᶇ ᵺ ᵯᵾᵷᵪᵾ  

ᵱ ᶣ  ɟ ᶢ  ɟ  ɪ ᶤ  ɪ

(ᵰᵻ ᵷᵻᶀᵪ) 

ᶤ  ᵷᵪ ᵬᶈᵨᵾᵷᵲᵰᵾ ᵜᶋᵲᶀᵮᵾᵡ 

ᵪᶇ ᵯᵾᵷ   

ᵇ ᵱ ᶣ  ɟ ᶣ  ɟ ᶣ  ɟ ᶧ  ɟ

(ᵰᵻ ᵷᵬᶂᵥ) 

ᵺ
ᵾ
ᵰ
ᵾ
ᵿ
ᵞ
ᵗ

-d
ᵧ

ᵗ
 

ᵦ
ᵧ
ᵾ
 

ᵲ
ᵾ
ᵺ
ᵾ
ᵱ
ᵿ
ᵪ

ᵗ
 

ᵷ
ᵾ
ᵦ
ᵾ
ᵷ
ᵲ
ᵥ

 

 ɡ ᵈᵱᶋᵞᵪᵾ ᶇ  ᵷᵲᵬᵲᵗᶋ 

ᵷᵾ ᵱ ᵲ ᵺᵲᵺᵭᵾᵊᵰᵾ 

ᵬᵪ  ᵇᵺᵲ  

ᵇ ᵱ ᶣ  ɟ ᶣ  ɟ ᶣ  ɟ ᶧ  ɟ

(ᵰᵻ ᵷᵬᶂᵥ) 



 

65 
 

 ɥ ᵺᶁᵲ ᵾ ᵺ ᵮ ᵩᶀ ᵺᵷᵾᵴᵻ   ᵇ ᵱ ᶣ  ɟ ᶣ  ɟ  ɪ ᶥ  ɪ

(ᵰᵻ ᵷᵬᶂᵥ) 

 ɨ ᵷᵪ ᶇ ᵗᶋ ᵱᶋᵙᵮᵾᵡ 

ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵷᵪ ᵋᵬᵯᶋ ᵾ 

ᵺᵰᶁᵻᵴᵾᵊ ᵬᵪ  ᵇᵺᵲ  

ᵇ ᵱ ᶧ  ɟ ᶢ  ɟ ᶣ  ɟ ᶪ  ɟ (  ɛ

ᵰᵻ ᵷᵬᶂᵥ) 

 ɩ ᵾ ᵭᵗ ᵷ ᵧᵾᵬᵪᵰᵾ ᵬᵪ  

ᵇᵺᵲ 

ᵱ ᶣ  ɟ ᶣ  ɟ  ɪ ᶥ  ɪ

(ᵰᵻ ᵷᵬᶂᵥ) 

 ɪ ᵴᶈᵿ ᵙᵗ ᵯᶇᵨᵯᵾᵷ  ᵱ ᶣ  ɟ ᶢ  ɟ ᶣ  ɟ ᶦ  ɟ

(ᵰᵻ ᵷᵬᶂᵥ) 

ᶧ  ᵩᶇᵲᶈ ᵰᵾ ᵾᵰᵾ ᵬᵾᵪᶀᵗᶋ ᵰᵾᵙ  ᵱ ᶣ  ɟ ᶣ  ɟ  ɪ ᶥ  ɪ

(ᵰᵻ ᵷᵬᶂᵥ) 

ᶨ  ᵮᵾᵴ ᵰ ᵱ ᶣ  ɟ ᶣ  ɟ  ɪ ᶥ  ɪ

(ᵰᵻ ᵷᵬᶂᵥ) 

ᶩ  ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵷᵾ ᵱ ᵲ 

ᵺᶁᵲ ᵾ ᵞᶋᵿᵘᵰ  

ᵇ ᵱ ᶣ  ɟ ᶣ  ɟ ᶣ  ɟ ᶧ  ɟ

(ᵰᵻ ᵷᵬᶂᵥ) 

ᶪ  ᵷᵺᵾᵿᵱᵗ ᵷᵾ ᵱ ᵲ 

ᵺᶁᵲ ᵾ ᵞᶋᵿᵘᵰ  

ᵇ ᵱ ᶣ  ɟ ᶣ  ɟ ᶣ  ɟ ᶧ  ɟ

(ᵰᵻ ᵷᵬᶂᵥ) 

ᶢᶡ  ᵞᵪᵺ ᵱᵾᵰᵾ ᵷᶃᵿ  ᵲ 

ᵈᵱᶋᵞᵪᵾᵗᶋ ᵷ ᵲᵬᵲᶀ 

ᵺᵻᵲᶀᵗᵲᵥ  

ᵇ ᵱ ᶣ  ɟ ᶣ  ɟ ᶣ  ɟ ᶧ  ɟ

(ᵰᵻ ᵷᵬᶂᵥ) 

ᶢᶣ  ᵌᵞᵾ  ᵈᵬᶂ ᵦ  ᵲ ᵋᵬᵴ ᵩᵦᵾ  ᵱ ᶣ  ɟ ᶣ  ɟ ᶣ  ɟ ᶧ  ɟ

(ᵰᵻ ᵷᵬᶂᵥ) 
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ᵬ ᵲ ᵝᶇᵨ  ɭ  ᵇᵪᶁᵗᶂᵴ ᵯᵾᵷ ᵇᵿᵩᵗᵦᵰ ᵇᵿᵯᵷᶃᵿ ᴝ ᵪ  ᵦᵧᵾ 

ᵿᵦᵗᶂᵴ ᵯᵾᵷ ᵱᶂᵪ ᵙᵪ  ᵋᵬᵾᵱ 

ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵷ ᵧᵾᵬᵪ ᵱᶋᵞᵪᵾ ᵇ ᵦᵙ ᵦ ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾ ᵗᵾᵱᵾ ᵷᵱᵪ ᵙᵨᵾ  ᵦᵾᵷ ᵗᵾᵱᵾ ᵷᵱᵪ ᶇ ᵗᶋ 

ᵷᵾᵦᵾᵷᵲᵥᵰᵾ ᵬᵪ  ᵺ ᶇ ᵿᵦᵗᶂᵴ ᵯᵾᵷ ᵻᵡᵾᵋᵪᶇ ᵷᵾ ᵱᶂᵪ ᵙᵪ  ᵲ ᵇᵪᶁᵗᶂᵴ ᵯᵾᵷᵴᵾᵊ ᵇᵿᵩᵗᵦᵰ ᵙᵪ  ᵿᵷᵿᵯ  ᵋᵬᵾᵱᵻ  

ᵦᶁᵦ ᵙ ᵲᵑᵗᶋ ᵝᵪᶍ ɜ ᵱᵺ ᵈᵱᶋᵞᵪᵾᵴᶇ ᵬᵾᵪ  ᵋ ᵴᶇ ᵱ ᵿᵦᵗᶂᵴ ᵯᵾᵷᵴᵾᵊ ᵻᵡᵾᵋᵪᶇ ᵷᵾ ᵱᶂᵪ ᵙᵪ  ᵋᵬᵾᵱᵴᵾᵊ ᶤ 

ᵗᵾᵲᵴᶇ ᵷᵙ ᵗᵲᵥ ᵙᵲᵗᶋ ᵝ ᵞᵺ ᵇᵪᶁᵺᵾᵲ ᵿᵦᵬᶂ ᵦ , ᵺᶁᵩᵾᵲ ᵰᵗ ᵷᵾ ᵿᵦᵲᶋᵩᵾ ᵰᵗ ᵋᵬᵾᵱᵻ  ᵬᵨ ᵝᵪᶍ  ɜ ᵿᵦᵬᶂ ᵦ ᵗᵾ 

ᵋᵬᵾᵱᵗᶋ ᵇᵷᵴ ᵮᵪ ᵙᵨᵾ  ᵗᵰ ᵙᵪ  ᵷᵾ ᵻᵡᵾᵋᵪ ᵪᵺ ᵗᵪᶇ ᵘᵾᵴᵗᵾ ᵯᵾᵷᵻ ᵗᶋ ᵴᵾᵿᵙ ᵿᵦᵬᶂ ᵦ ᵗᵾ ᵋᵬᵾᵱᵻ  ᵺᵰᵾᵷᶇᵸ 

ᵙ ᵲᵑᵗᵾ ᵝᵪᶍ ᶟ ᵺᶁᵩᵾᵲ ᵰᵗ ᵋᵬᵾᵱᵗᶋ ᵇᵷᵴ ᵮᵪ ᴝ ᵨᵾ  ᵿᵦᵗᶂᵴ ᵯᵾᵷᵴᵾᵊ ᵗᵰ ᵙᵲᶇᵲ ᵷᶀᵗᵾᵲᵱᶋ ᵱ ᵦᵻ ᵺ ᵰ 

ᵱᵾᵋᵪᵗᵾ ᵴᵾᵿᵙ ᵺᶁᵩᵾᵲ ᵰᵗ ᵋᵬᵾᵱᵻ  ᵺᵰᵾᵷᶇᵸ ᵙ ᵲᵑᵗᵾ ᵝᵪᶍ ᶟ γᵺᵰᵾ ᵨᶂᵹᵥ ᵿᵪᵱ ᵥ, ᵭᶋᵻᶋᵲᵰᶈᵴᵾ ᵷ ᵧᵾᵬᵪ 

ᵈ ᵨ ᵋᵬᵾᵱᵻ  ᵺᵰᵾᵷᶇᵸ ᵙ ᵲᵑᵗᵾ ᵝᵪᶍ ᶟ ᵿᵦᵲᶋᵩᵾ ᵰᵗ ᵋᵬᵾᵱᵗᶋ ᵇᵷᵴ ᵮᵪ ᵙᵨᵾ  ᵋ ᵴᶇ ᵱ ᵯᵾᵷ ᵬᵪᶁ  ᵇᵙᵾᵿᵣ ᵪᶈ 

ᵗᵰ ᵙᵪ  ᵷᵾ ᵿᵪᵰᶁ ᵴ ᵙᵪ  ᵺ ᵗᵪᶇ ᵿᵦᵲᶋᵩᵾ ᵰᵗ ᵋᵬᵾᵱᵻ  ᵺᵰᵾᵷᶇᵸ ᵙ ᵲᵑᵗᵾ ᵝᵪᶍ ᶟ 

.ɭ ɡ ᵇᵪᶁᵗᶂᵴ ᵯᵾᵷ ᵇᵿᵩᵗᵦᵰ 

ᵇᵪᶁᵗᶂᵴ ᵯᵾᵷᵴᵾᵊ ᵇᵿᵩᵗᵦᵰ ᵙᵪ  ᵋᵬᵾᵱ, ᵗᵾᵱᵾ ᵷᵱᵪᵙᵪ  ᵴᵾ ᶇ ᵇᵪᶁᵰᵾᵿᵪᵦ ᵲᵗᵰ ᵲ ᵗᵾᵱᵾ ᵷᵱᵪᵗᶋ ᵿᵞ ᵰᶇᵷᵾᵲᶀ 

ᵦᵴᵗᶋ ᵦᵾᵿᵴᵗᵾᵰᵾ ᵦᶁᵦ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ 

Table 34ᵦᵾᵿᵴᵗᵾ ɨ :ɩ b ᵪᶁᵗᶂᵴ ᵯᵾᵷᵗᶋ ᵇᵿᵯᵷᶃᵿ ᵗᵾ ᵋᵬᵾᵱ ᵗᵾᵱᵾ ᵷᵱᵪ ᵦᵧᵾ ᵲᵗᵰ ᵲ ᵗᵾᵱᵾ ᵷᵱᵪᵗᶋ 

ᵿᵞ ᵰᶇᵷᵾᵲᶀ 

ᵯᵾᵷᵻ  ᵇᵿᵯᵷᶃᵿ ᵗᵾ ɛ ᵬᵾᵱᵻ ᵗᵾᵱᵾ ᵷᵱᵪ 

ᵪᶇ ᵧᵾᵪ   

ᵗᵾᵱᵾ ᵷᵱᵪ 

ᵪᶇ ᵺᵰᵱ  

ᵇᵪᶁᵰᵾᵿᵪᵦ 

ᵲᵗᵰ  

ᵗᵾᵱᵾ ᵷᵱᵪᵗᶋ 

ᵿᵞ ᵰᶇᵷᵾᵲᶀ 

ᵧᵾᵪᶀᵱᵴᵾᵊ 

ᵨ ᵦᵾ ᵇᵪᶁᵺᵾᵲ 

ᵲᶋᵞᵙᵾᵲᵗᶋ 

ᵇᵷᵺᵲ  

ᵧᵾᵿᵪᵱᵾᵻ ᵴᵾᵊ 

ᵰᵦᵾ ᵮᵰᶋᵿᵞᵰ 

ᵲᶋᵞᵙᵾᵲᶀᵰᵾ 

ᵾᵧᵿᵰᵗᵦᵾ ᵨᵪᶇ  

ᵈᵱᶋᵞᵪᵾ 

ᵺ  ᴥ ᵾᵴ  χ

ᵪᶇ ᶇ   

ᵿᵪᵰᵾ ᵥ 

ᵦᵧᵾ 

ᵺ  ᴥ ᵾᵴ  χ

ᵇᵷᵿᵩ  

ᵈᵷ ᵱᵗ ᵪᵬᵪ   ᵦᵾᵷᵗ  

ᵦᵡᵮ ᵩ ᵿᵪᵰᵾ ᵥ 

ᵦᵧᵾ ᵪᵨᶀ 

ᵿᵪᵱ ᵥ  

ᵪ ᵨ ᵿᵪᵱ ᵥᵗᶋ ᵴᵾᵿᵙ 

ᵞᶋᵿᵘᵰ ᶇ ᵰᵾ 

ᵦᵡᵮ ᵩᵪ ᵙᵪ  ᵺᵾᵧᶈ 

ᵷᶃ ᵾᵲᶋᵬᵥ ᵙᵪ   

ᵈᵱᶋᵞᵪᵾ 

ᵷᵲᵬᵲᵗᶋ ᶇ   

ᵿᵪᵰᵾ ᵥ 

ᵦᵧᵾ 

ᵺ  ᴥ ᵾᵴ  χ

ᵇᵷᵿᵩ 

ᶢᶡ,ɟɟ,ɟ ᶡ ɟ ᵦᵾᵷᵗ 

ᵱᶁᵷᵾᵻ ᵴᵾᵊ 

ᵘᶇᵴᵗᶁᵨᵰᵾ 

ᶋ ᵺᵾᵻᵪ  

ᵨ ᵿᵸ ᵗᵻ ᵗᶋ 

ᵷ ᵧᵾ ᵙᵪ   

ᵈᵱᶋᵞᵪᵾ 

ᵷᵲᵬᵲᵗᶋ ᶇ 

ᵺ  ᴥ ᵾᵴ  χ

ᵇᵷᵿᵩ 

ᵈᵷ ᵱᵗ ᵪᵬᵪ ᵦᵾᵷᵗ 

ᵈᵩᵾᵲᵯᶂᵦ 

ᵬᶁᵷᵾ ᵩᵾᵲᵻ  

ᵿᵪᵰᵾ ᵥ ᵪᶇ  

ᵷᵲᵬᵲᵗᵾ d ᵩᵾᵲᵯᶂᵦ 

ᵬᶁᵷᵾ ᵩᵾᵲᵻᵗᶋ 

ᵿᵪᵱᵿᵰᵦ ᵇᵪᶁᵙᵰᵪ ᵙᵪ,  

ᵈᵱᶋᵞᵪᵾ 

ᵷᵲᵬᵲᵗᶋ ᶇ 

ᵺ  ᴥ ᵾᵴ  χ

ᵇᵷᵿᵩ 

ᶢᶡ.ᶡᶡ,ᶡᶡᶡ ᵦᵾᵷᵗ 
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ᵺᵅᵲᵜᵪᵾᵻ ᵰᵾ ᵇᵺᵲ 

ᵬᶁ ᵱ ᵬᶂᵪ ᵧᵾᵬᵪᵾ ᴝ ,χ  

ᵿᵷᵗᵾᵺ ᵺᵄᵙᵺᵄᵙᶈ 

ᵻ ᵲᵱᵾᵴᶀ ᵷᵩ ᵪ  
ᵈᵱᶋᵞᵪᵾᵗᶋ ᵬ ᵲᵺᵲᵰᵾ 

ᵷᶃ ᵾᵲᶋᵬᵥ ᵦᵧᵾ ᵮᵙᶈᵜᵾ 

ᵿᵪᵰᵾ ᵥ ᵙ ᵲᵪᶇᵝ  

ᵈᵱᶋᵞᵪᵾ 

ᶇ   

ᵺ  ᴥ ᵾᵴ  χ

ᵇᵷᵿᵩ 

ᶦ,ᶡᶡ,ᶡᶡᶡ ᵦᵾᵷᵗ 

ᵬᵱ ᵡᵗ ᵱ ᶇ ᵗᶋ 

ᵿᵷᵗᵾᵺ  
ᵬᵱ ᵡᵗᵻ ᵴᵾᵊ 

ᵺᶁᵿᵷᵩᵾᵗᶋ ᵴᵾᵿᵙ 

ᵮᵾᵡᶋᵰᵾ ᵴᶇᵺᵰᵾᵗ ᵻ 

ᵮᵪᵾᵋᵪᶇ ᵦᵧᵾ ᵷᵪ ᵦᵧᵾ 

ᵪᵨᶀᵴᵾᵊ ᵿᵪᵸᶇᵿᵩ β ᶇ  

ᵯᵑᵗᶋ ᵮᶋᵣ ᵻ  ᵲᵾ ᶇ  

ᵈᵱᶋᵞᵪᵾ 

ᶇ ᵗᶋ ᵷᵲᵬᵲ  

ᵺ  ᴥ ᵾᵴ  χ

ᵇᵷᵿᵩ 

ᵈᵷ ᵱᵗ ᵪᵬᵪ ᵦᵾᵷᵗ 

ᵧᵾᵪᶀᵱ 

ᵺᵲᵗᵾᵲᵗᶋ 

ᵲᵾᵞ ᵷᵰᵾ ᵷᶃᵿ   

ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵦᵧᵾ 

ᵈᵱᶋᵞᵪᵾ ᵨᶁᵷᶈᵴᶇ 

ᵴᶇᵘᵾᵞᶋᵘᵾ ᵲᵾ ᶇ  

ᵈᵱᶋᵞᵪᵾ 

ᶇ ᵗᶋ ᵷᵲᵬᵲ 

ᵺ  ᴥ ᵾᵴ  χ

ᵇᵷᵿᵩ 

ᵈᵷ ᵱᵗ ᵪᵬᵪ ᵦᵾᵷᵗ 

ᵧᵾᵪᶀᵱ 

ᵇᵧ ᵦ ᵰᵾ ᵺᶁᵩᵾᵲ  

ᵇ ᵱ d ᵱᵈᵞ ᵪᵗᵾ 

ᵴᵾᵿᵙ ᵦᵾᵿᵴᵰᵗᶋ 

ᵷ ᵧᵾ ᵙᵪ   

ᵈᵱᶋᵞᵪᵾ 

ᶇ ᵗᶋ ᵷᵲᵬᵲ 

ᵺ  ᴥ ᵾᵴ  χ

ᵇᵷᵿᵩ 

ᶦ,ᶡᶡ,ᶡᶡᶡ ᵦᵾᵷᵗ 

ᵈᵱᶋᵞᵪᵾ ᶇ  

ᵷᵲᵬᵲᵗᶋ 

ᵞᵿᵰᵪᵗᶋ ᵰᶂ ᵱ 

ᵷᶃᵿ   

ᵿᵷᵗᵾᵺ ᵿᵪᵰᵾ ᵥᵗᶋ 

ᵗᵾᵱ ᵰᵾ ᵪᵾ.ᵬᵾ. ᵺᵄ ᴝ

ᵺᵰ ᵷᵱ ᵙᵲᶀ ᵗᵾᵱ 

ᵈᵙᵾᵿᵣ ᵮᵤᵾᵋᵪᶇ  

ᵈᵱᶋᵞᵪᵾ 

ᶇ ᵗᶋ ᵷᵲᵬᵲ 

ᵿᵪᵰᵾ ᵥ 

ᵦᵧᵾ 

ᵺ  ᴥ ᵾᵴ  χ

ᵇᵷᵿᵩ 

ᵈᵷ ᵱᵗ ᵪᵬᵪ ᵦᵾᵷᵗ 

ᵗᶁᵴ ᵇᵿᵯᵷᶃᵿ  ᵲᵗᵰ ᶤɟ ,ᶡᶡ,ᶡᶡᶡ 
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.ɭ ɥ ᵿᵦᵗᶂᵴ ᵯᵾᵷ ᵱᶁᵿᵪᵗᵲᵥᵗᵾ ᵋᵬᵾᵱ 

ᵿᵦᵗᶂᵴ ᵯᵾᵷᵴᵾᵊ ᵱᶁᵿᵪᵗᵾᵲᵥ ᵙᵪ  ᵋᵬᵾᵱ, ᵗᵾᵱᵾ ᵷᵱᵪ ᵙᵪ  ᵴᵾ ᶇ ᵇᵪᶁᵰᵾᵿᵪᵦ ᵲᵗᵰ ᵲ ᵗᵾᵱᵾ ᵷᵱᵪᵗᶋ ᵿᵞ ᵰᶇᵷᵾᵲᶀ ᵦᵴᵗᶋ ᵦᵾᵿᵴᵗᵾᵰᵾ ᵾ ᵦᶁᵦ ᵙ ᵲᵑᵗᶋ ᵝ]  

ᵦᵾᵿᵴᵗᵾ ɨ 9ɪ χ ᵗᵾᵲᵾ ᵰᵗ ᵯᵾᵷᵻ ᵿᵪᵲᵾᵗᵲᵥ ᵦᵧᵾ ᵱᶂᵪᶀᵗᵲᵥᵗᵾ ᵋᵬᵾᵱᵻ 

ᵜᵲ v .

ᵺ. 

ᵯᵾᵷᵻ ᵿᵪᵲᵾᵗᵲᵥ ᵦᵧᵾ ᵱᶂᵪᶀᵗᵲᵥᵗᵾ ᵋᵬᵾᵱᵻ ᵗᵾᵱᵾ ᵷᵱᵪ ᵪᶇ 

ᵧᵾᵪ  

ᵗᵾᵱᵾ ᵷᵱᵪ 

ᵪᶇ ᵺᵰᵱ 

ᵇᵪᶁᵰᵾᵿᵪᵦ 

ᵲᵗᵰ  

ᵗᵾᵱᵾ ᵷᵱᵪᵗᶋ 

ᵿᵞ ᵰᶇᵷᵾᵲᶀ 

ᵯ
ᶌ
ᵿ
ᵦ
ᵗ
 
ᵦ
ᵧ
ᵾ
 
ᵲ
ᵺ
ᵾ
ᵱ
ᵿ
ᵪ
ᵗ
 
ᵷ
ᵾ
ᵦ
ᵾ
ᵷ
ᵲ
ᵥ

 

ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ 

 ɡ ᵯᶂ-ɛ ᵬᵱᶋᵙᵰᵾ 

ᵬ ᵲᵷᵦ ᵪ  

ᵻ ᵲᵦ ᶇ ᵗᶋ ᵿᵷᵗᵾᵺ ᵙᵪ,  ᵈᵱᶋᵞᵪᵾ ᶇ ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ  ᵰᵾᵿᵧ ᵇᵪᶁᵗᶂᵴ 

ᵯᵾᵷᵰᵾ 

ᵋ ᵴᶇᵿᵘᵦ 

ᵦᵾᵷᵗ 

 ɥ ᵯᶂ-

ᵿ ᵧᵲᵦᵾᵰᵾ 

ᵈᵋᵪᶇ 

ᵬ ᵲᵷᵦ ᵪ  

ᵷᶃ ᵾᵲᶋᵬᵥ ᵲ ᵦᵡᵮ ᵩᵪ ᵙᵪ, ᵈᵱᶋᵞᵪᵾ ᶇ ᵗᶋ 

ᵷᵲᵬᵲ  

ᵿᵪᵰᵾ ᵥ  ᶦ,ᶡᶡ,ᶡᶡᶡ ᵦᵾᵷᵗ 

 ɨ ᵞᵴ ᵨᶁᵹᵥ  ᵘᵿᵪᵑᵗᶋ γ ᵿᵰᵪ ᵦᵧᵾ ᵰᵾᵡᶋᵴᵾᵊ ᵞ ᵦᵾᵗᶋ 

ᵱ ᵦᶈ ᵮᵪᵾᵊ β ᵾ ᵪᶇ, 

ᵿᵪᵰᵾ ᵥ ᵺᵾᵰᵾ ᶀ χ ᵨᶀ ᵗᵪᵾᵲᵰᵾ χ ᵲᵾ ᶇ,   

ᵈᵱᶋᵞᵪᵾ ᶇ ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ ᵈᵷ ᵱᵗ 

ᵪᵬᵪ   

ᵢᶇᵗᵨᵾᵲ/ ᵦᵾᵷᵗ 

 ɩ ᵷᵾᵱᶁ ᵨᶁᵹᵥ  ᵿᵪᵰᵾ ᵥ ᵺᵾᵰᵾ ᶀᵴᵾᵊ ᵋᵿᵜᵦ ᵯ ᵣᵾᵲᵥ ᵦᵧᵾ 

ᵝᶋᵬᶇᵲ ᵲᵾ ᶇ  

ᵈᵱᶋᵞᵪᵾ ᶇ   ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ  ᶣ,ᶡᶡ,ᶡᶡᶡ ᵢᶇᵗᵨᵾᵲ/ ᵦᵾᵷᵗ 

 ɪ ᵉ ᵩᵪ, 

ᵴᶁᵿ ᵗᶇ ᵡᵺ, 

ᵇ ᵴ ᵦᵧᵾ 

ᵇ ᵱ 

ᵲᵺᵾᵱᵪᵻ ᵗᶋ 

ᵰᶇᵿᵺᵪᵲᶀᵻ ᵗᶋ ᵿᵪᵱᵿᵰᵦ ᵰᵰ ᵦ ᵺ ᵻᵾᵲ ᵙᵪ 

ᵋᵿᵜ βᵯ ᵣᵾᵲᵥ ᵧᵴ ᵝᶁ ᵾᵊ ᵺᵰᵾᵪ 

ᵯ ᵣᵾᵲᵥ ᵙᵪ  , 

ᵯ ᵣᵾᵲᵥ ᴝ  χ ᵧᵴ ᵬᵾᵪᶀ ᵮᵙᶇᵲ χ ᵞᵾᵪᶇ 

ᶇ ᵰᵾ ᵲᵾ ᶇ,   

ᵈᵱᶋᵞᵪᵾ ᶇ ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ ᵈᵷ ᵱᵗ 

ᵪᵬᵪ   

ᵢᶇᵗᵨᵾᵲ/ᵦᵾᵷᵗ 



 

70 
 

ᵜᶁᵷᵾᵡ ᵦᵧᵾ 

ᵰᵾᵡᶋ ᵨᶁᵹᵥ  

 

 ᵻ ᵷᵪᶀ ρ ᶁᵹᵥ  ᵇ ᵭᵺ γ ᵾᵪᶇ ᵦᵧᵾ ᵈᵋᵪᶇ ᵺᵰᵱᵰᵾ ᵤᶁᵷᵾᵪᶀᵗᵾ 

ᵺᵾᵰᵾ ᶀᵻ  ᵪ ᵱᵾᵋᵪᶇ,  

ᵮᶇᵴᶁᵗᵾᵗᶋ ᵺᵰᵱᵰᵾ ᵗᵾᵱ  ᵪᵙᵪ   

ᵈᵱᶋᵞᵪᵾ ᶇ  

ᵷᵲᵬᵲ 

ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ  ᶢ,ᶡᶡ,ᶡᶡᶡ ᵢᶇᵗᵨᵾᵲ/ ᵦᵾᵷᵗ 

 ʝ ᵩᶇᵲᶈ ᵰᵾ ᵾᵰᵾ 

ᵋᵞᵾ ᵗᶋ ᵰᵾᵙ 

ᵋᵞᵾ ᵗᵾ ᶋᵦtᵾᵴᵾᵊ ᵈᵱᶋᵞᵪᵾ ᶇ ᵰᵾ 

ᵿᵮᵞᶁᵿᵴᵮᵿᵗᶋ ᵴᵾᵉᵪ χ ᵙᵲᵬᵾᵿᵴᵗᵾ ᵺᵄᵙ 

ᵺᵰ ᵷᵱ ᵙ ᵲ ᵧᵾᵬᵪᵾ ᵙᵪ   

ᵈᵱᶋᵞᵪᵾ ᶇ   

 

ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ  ᵈᵷ ᵱᵗ 

ᵪᵬᵪ   

ᵢᶇᵗᵨᵾᵲ/ ᵦᵾᵷᵗ 

 ɭ ᵢᶋᵺ 

ᵭᶋᵻᶋᵲᵰᶈᵴᵾ 

ᵦᵧᵾ ᵬᶋᵉᵴ 

ᵷ ᵧᵾᵬᵪ  

ᵭᶋᵻᶋᵲᵰᶈᵴᵾ ᵷ ᵧᵾᵬᵪᵗᶋ ᵴᵾᵿᵙ ᵣ  χ

ᵿᵮᵪᵻ ᵗᶋ ᵧᵾᵬᵪᵾ ᵙᵪ,  

ᵞᶈᵿᵷᵗ ᵲ bᵞᶈᵿᵷᵗ ᵭᶋᵻᶋᵲᵗᵾ ᵴᵾᵿᵙ ᵮᶇ ᵴᵾ 

ᵮᶇ ᵴᶈ r  χᵿᵮᵪᵻ ᵗᶋ ᵧᵾᵬᵪᵾ ᵙᵪ,  

ᵇᵞᶈᵿᵷᵗ ᵭᶋᵻᶋᵲᵻ ᵴᵾᵊ ᵗᶇᵻᶀ ᵻᵨᵺ ᵰ ᵬᶁᵪ 

ᵱᶋᵙ ᵙᵪ , 

ᵈᵱᶋᵞᵪᵾ ᶇ   

 

ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ ᶢ,ᶡᶡ,ᶡᶡᶡ ᵢᶇᵗᵨᵾᵲ/ ᵦᵾᵷᵗ 

 ᶅ ᵪᵨᶀ 

ᵿᵪᵱ ᵥ  

ᵯᶂ- ᵱ ᵿᵪᵱ ᵥ β ᵧᵾ ᵮᵾᵤᵗᶋ ᵿᵪᵱ ᵥᵗᵾ 

ᵴᵾᵿᵙ ᵦᵡᵮ ᵩ ᵿᵪᵰᵾ ᵥ ᵙᵪ   

ᵈᵱᶋᵞᵪᵾ ᶇ  

ᵷᵲᵬᵲ  

ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ  ᵰᵾᵿᵧ b ᵪᶁᵗᶂᵴ 

ᵯᵾᵷᵰᵾ 

ᵋ ᵴᶇᵿᵘᵦ 

ᵦᵾᵷᵗ 

ᶢ

 ɟ 

ᵗᵾᵰᵨᵾᵲ ᵮ ᶇ 

ᵢᵾᵋᵄᵗᶋ 

ᵷ ᵧᵾᵬᵪ  

ᵿᵪᵰᵾ ᵥᵗᶋ ᵰᵰᵾ ᵗᶁᵪᶈ ᵿᵪᵿ ᵦ ᵢᵾᵋᵄᵰᵾ 

ᵰᵿᵻᵴᵾ ᵲ ᵬᶁ ᵹ ᵗᵾᵰᵨᵾᵲᵻ ᵗᵾ ᵴᵾᵿᵙ 

ᵝᶁᵡᵾᵝᶁᵡᶈ ᵮ ᶇ  ᵢᵾᵋᵄᵗᶋ ᵷ ᵧᵾᵬᵪ ᴝ ᵪ     

ᵈᵱᶋᵞᵪᵾ ᶇ   ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ  ᵈᵷ ᵱᵗ 

ᵪᵬᵪ   

ᵢᶇᵗᵨᵾᵲ/ ᵦᵾᵷᵗ 

ᶢ

 ɡ 

ᵿᵪᵰᵾ ᵥ 

ᵺᵾᵰᵾᶀ 

ᵧᶁᵬᵨᵾ  ᵬᵪ  

ᵇᵺᵲ   

ᵿᵪᵰᵾ ᵥ ᵺᵾᵰᵾ ᶀ ᵺᵅ ᵻ ᴝ ᵪ ᵗᵾᵴᵾᵿᵙ ᵿᵷᵸᶇᵹ 

ᶇ ᵿᵪᵩᵾ ᵲᵥ ᵙᵪ ,  

ᵈᵱᶋᵞᵪᵾ ᶇ   ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ  ᵈᵷ ᵱᵗ 

ᵪᵬᵪ   

ᵢᶇᵗᵨᵾᵲ/ ᵦᵾᵷᵗ 
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ᶢ

 ɥ 

ᵗᶋᵬ 

ᵞᶋᵿᵘᵰ 

ᵷ ᵧᵾᵬᵪ  

ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵺᵄᵙ ᵺᵰ ᵷᵱ ᵙ ᵲ ᵰᵾᵿᵧᵴᶋ ᵯᶂ-

ᵯᵾᵙᵗᵾ ᵬᵾᵪᶀᵗᵾ ᶋᵦ ᵦᵧᵾ ᵺᶁ ᵨᵲᶀ u ᵻᵲᶇ 

ᵘᶋᵴᵾᵗᶋ ᵬᵾᵪᶀᵗᶋ ᵮᵻᵾᵷ ᵿᵪᵱᵿᵰᵦ ᵇᵪᶁᵙᵰᵪ 

ᵙᵪ  , 

ᵈᵱᶋᵞᵪᵾ ᶇ  

ᵷᵲᵬᵲ  

ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ  ᵈᵷ ᵱᵗ 

ᵪᵬᵪ   

ᵢᶇᵗᵨᵾᵲ/ ᵦᵾᵷᵗ 

ᵗᶁᵴ ᵇᵪᶁᵰᵾᵿᵪᵦ ᵲᵗᵰ ᶪ,ᶡᶡ.ᶡᶡᶡ 

ᵞ
ᶈ
ᵿ
ᵷ
ᵗ
 

ᵷ
ᵾ
ᵦ
ᵷ
ᵲ
ᵥ

 

 ɡ ᵷᵪ ᵿᵷᵘ ᵣᵪ  ᵺᵾᵰᶁᵨᵾᵱᶀᵗ ᵷᵪ ᶇt ᶋ ᵗᶁᵪᶈ ᶇ ᵰᵾ ᵷᵪ 

ᵮᵾ ᵡᵗᵾ ᵧᵾᵬᵪᵾ ᵙᵪ, 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵲ ᵿᵷ ᵥᶁ ᵺᵾᵰᶁᵨᵾᵱᶀᵗ ᵷᵪ 

ᵋᵬᵯᶋ ᵾ ᵺᵿᵰᵿᵦᵴᶇ ᵿᵪᵱᵿᵰᵦ ᵇᵪᶁᵙᵰᵪ ᵙᵪ  , 

ᵈᵱᶋᵞᵪᵾ ᶇ   ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ  ᵈᵷ ᵱᵗ 

ᵪᵬᵪ 

ᵦᵾᵷᵗ 

 ɥ ᵷᵪ ᵲ 

ᵷᵪ ᵬᵿᵦᵗᶋ 

ᵷ ᵧᵾᵬᵪ

ᵰᵾ ᵬᵪ  ᵯᵾᵷ  

ᵮᵾ ᵡᵗᵾᵰᵾ ᵲᶈᵧᵾᵪᶇ ᵿᵷ ᵷᵾ ᵷᶃᵾᵲᶋᵬᵥ ᴝ ᵪ , 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵲ ᵿᵷ ᵥᶁ ᵺᵾᵰᶁᵨᵾᵱᶀᵗ ᵷᵪ 

ᵋᵬᵯᶋ ᵾ ᵺᵿᵰᵿᵦᵴᶇ ᵿᵪᵱᵿᵰᵦ ᵇᵪᶁᵙᵰᵪ ᵙᵪ  ,  

ᵈᵱᶋᵞᵪᵾ ᶇ   ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ  ᶦ,ᶡᶡ,ᶡᶡᶡ ᵦᵾᵷᵗ 

 ɨ ᵨᶁᵴ ᵯ, 

ᵺ ᵗᵡᵾᵬ ᵲ 

ᵞᶋᵿᵘᵰᵱᶁ  

ᵷ ᵱᵞ ᵦᶁᵰᵾ 

ᵬᵪ  ᵇᵺᵲ  

ᵿᵪᵰᵾ ᵥ ᵇᵷᵿᵩᵰᵾ ᵿᵰᵗ ᵲ ᵧᵾᵪᶀᵱ 

ᵿ ᵴᵾᵊ ᵇᵷᶈᵩ ᵿᵸᵗᵾᵲ, ᵰ ,χ ᴥ ᶋᵲᶀ ᵙᵪ  

ᵷᵾ ᵷ ᵱᵞ ᵦᶁᵴᵾᵊ ᵮᵾᵩᵾ ᵪᶇ ᵞ ᵦᵾ ᵗᵾᵱ ᵻ  

ᵲᶋ  ᵿᵷᵸᶇᵹ ᵿᵸ ᵾ ᵲ ᵜᶇᵦᵪᵾ ᵞᵙᵾᵋᵪᶇ 

ᵗᵾᵱ ᵰᵻ ᵗᶋ ᵈᵱᶋᵞᵪᵾ ᵙᵪ,   

ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵲ ᵿᵷ ᵥᶁ ᵺᵾᵰᶁᵨᵾᵱᶀᵗ ᵷᵪ 

ᵋᵬᵯᶋ ᵾ ᵺᵿᵰᵿᵦᵴᶇ ᵿᵪᵱᵿᵰᵦ ᵇᵪᶁᵙᵰᵪ ᵙᵪ  

,  

ᵈᵱᶋᵞᵪᵾ 

ᵷᵲᵬᵲᵗᶋ ᶇ   

ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ ᵈᵷ ᵱᵗ 

ᵪᵬᵪ 

ᵦᵾᵷᵗ 
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ᵷ ᵱᵞ ᵦᶁᵗᶋ ᵮᵾᵺ ᵧᵾᵪ ᶇ ᵻ ᵰᵾ ᵺᵾᵉᵪ 

ᵮᶋᵣ ᵻ  (ᵿᵜ ᵥ ᵙ ᵲᵑᵗᶋ ᵲ ᵧᵾᵪᶀᵱ 

ᵯᵾᵹᵾᵰᵾ ᵴᶇᵿᵘᵑᵗᶋ) ᵲᵾ ᶇ, 

ᶥ  ᵷᵪ ᵬᵿᵦᵻ

ᵗᶋ ᵪᶋ ᵸᵾᵪ 
ᵪᶋ ᵺᵾᵪᶀ ᵗᵰ ᵙᵪ  ᵲ ᵈᵱᶋᵞᵪᵾᵗᶋ ᵷᵪ 

ᶇ ᵗᶋ ᵴᵾᵿᵙ ᵲᵾᵿ ᵱ ᵾᵧᵿᵰᵗᵦᵾ ᵾ  

ᵈᵱᶋᵞᵪᵾᵗᶋ ᵴᵾᵿᵙ ᵷᵪ ᶇ  ᵱᶋᵙ ᵙᵪ  

ᵺ ᵮᵿ ᵩ ᵰᵾᵬᵨ ᵣ ᵺᵿᵻᵦᵗᶋ ᵗᵾᵱ ᵿᵷᵿᵩ, 

ᶣᶡᶨᶧ ᵗᶋ ᵬ ᵲ ᵝᶇᵨ ᶤ (ᵨᵭᵾ ᶣ) ᵮᵰᶋᵿᵞᵰ 

ᵿᵦ ᵪᶇ ᵷᵪ ᶇ ᵗᶋ ᵻᵗᵰᵾ ᵺᶋᵻᶀ ᵮᵲᵾᵮᵲᵗᶋ 

ᵷᵪ ᶇ  ᵾ  ᵙ ᵲᵪᶇᵝ, 

ᵗᵡᵾᵪ ᵪᶇ ᵘᵻ ᵗᶋ ᵷ ᵬ ᶢ:ᶣᶦ ᵗᶋ 

ᵇᵪᶁᵬᵾᵦᵰᵾ ᵷᶃᵾᵲᶋᵬᵥ ᴝᵪ ᵗᵾᵴᵾᵿᵙ ᵿᵣᵿᵯᵞᵪ 

ᵷᵪ ᵗᵾᵱᵾ ᵴᵱ, ᵯᵾᵿᵷᵦ ᵺᵾ.ᵷ.. ᵻ ᵺᵅᵙ 

ᵺᵰ ᵷᵱ ᵙᵪ, 

ᵈᵱᶋᵞᵪᵾ  ᶇ   ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ  ᵦᵾᵷᵗ 

ᶦ  ᵙᶈt ᵾγ ᵱ 

ᵬᵨᵾᵧ ᵰᵾ ᵬᵪ  

ᵯᵾᵷ  

ᵙᶈt ᵾγ ᵱ ᵷᵪ ᵬᵿᵦ ᵦᵧᵾ ᵷᵪ 

ᵺ ᵬᵨᵾᵻ ᵗᶋ ᵧᵾᵱᶀ ᵰᵻ ᵷ, ᵺᵅᵷ ᵪ ᵦᵧᵾ 

ᵺᵅᵲ ᵥ ᵮᵾᵲᶇ ᵧᵾᵪᶀᵱ ᵺᵰᶁᵨᵾᵱᵰᵾ ᵬᵱᵾ  

ᵬᵰᵾ ᵞᵪᵜᶇᵦᵪᵾ ᵇᵿᵯᵷᶃᵿ  ᵙᵪ  ᵗᵾᵱ ᵻ 

ᵺ ᵾᵴᵪ ᴝ ,χ 

ᵧᵾᵪᶀᵱ ᵿ ᵻ ᵴᵾᵊ ᵙᶈt ᵾγ ᵱ ᵷᵪ 

ᵋ ᵬᵾᵨᵪᵻ  (ᵮᵾᵄᵺ, ᵞᵣᶀᵮᶁᵡᶀ, ᵺᵞᵾᵷᵡᶀ 

ᵮᶋᵡᵻ, ᵱᵾᵋ, ᵞᵾᵰᶁᵪ) ᵗᶋ ᵘᶇᵦᶀ ᵙᵪ  

ᵈᵱᶋᵞᵪᵾ ᶇ   ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ ᵈᵷ ᵱᵗ 

ᵪᵬᵪ 

ᵦᵾᵷᵗ 
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ᶋ ᵺᵾᵻᵪ ᵙᵪ, ᵺᵾᵧᶈ ᵨᵾᵋᵲᵾᵗᶋ ᵱᶋᵙ ᵗᵰ 

ᵙᵪ ᵗᶋ ᵴᵾᵿᵙ ᵷᵾᵦᵾᵷᵲᵥᵰᶈ ᶀ ᵊ ᵩᵪᵻ ᵗᵾ 

ᶋᵦᵻ  ᵞ ᵦᶈ ᵺᶋᵴᵾᵲ, ᵮᵾᵱᶋ ᵱᵾᵄᵺ, 

ᵑᵴ.ᵬᶀ. ᵱᵾᵺ ᵲ ᵰ ᶀᵦᶇᵴᵗᶋ ᵱᶋᵙ ᵮᵤᵾᵋᵪ 

ᶋ ᵺᵾᵻ ᵪ ᵙ ᵲᵪᶇ,  

ᵈᵱᶋᵞᵪᵾ ᶇ ᵰᵾ ᵲᵻᶇᵗᵾ ᵘᶁ ᵴᵾ ᵦᵧᵾ ᵮᵾᵄᵟᶋ 

ᵞᵿᵰᵪᵰᵾ ᵧᵾᵪᶀᵱ ᵞᵾᵿᵦᵗᶋ ᵘᵻ  ᵲᶋᵬᶀ 

ᵷᶃ ᵾᵲᶋᵬᵥ ᵙ ᵲᵪᶇᵝ ᵯᵪᶇ ᵙᵾᵊᵷ ᵦᶁ ᵜᵲᵥ ᵙᵪ  

ᵿᵦᵮ ᵩ ᵙ ᵲᵪᶇᵝ, 

ᵷᵪ ᶇ ᵰᵾ ᵲᵻᶇᵗᶋ ᵧᵾᵪᵰᵾ ᵜᶋᵲᶀ ᵿᵪᵗᵾᵺᶀ 

ᵦᵧᵾ ᵬᶈᵢᵾᵲᶀ ᵲᶋ  ᵦᵧᵾ ᵿᵪᵱ ᵥᵗᶋ ᵴᵾᵿᵙ 

ᵿᵪᵲ ᵦᵲ ᵇᵪᶁᵙᵰᵪᵗᵾ ᵗᵾᵱ ᵻ  ᵙ ᵲᵪᶇᵝ,  

ᶧ  ᵈᵙᵴᵾᵙᶀ 

ᵦᵧᵾ ᵣᵤᶇᵴᶋ 

ᵿᵪᵱ ᵥ 

ᵗᵾᵱ  ᵙᵨᵾ  ᵬᵪ  

ᵯᵾᵷ  

ᵿᵪᵰᵾ ᵥ ᵷᵸᵾᵱᶀ ᵾᵲᵾ ᵿᵰᵗᵻ ᵴᵾᵊ 

ᵈᵙᶋᵴᵾᵙᶀᵗᶋ ᵺ ᵯᵾᵷᵪᵾ, ᵱᵺᵗᶋ ᵪᶋ ᵺᵾᵪ 

ᵮᵾᵲᶇᵰᵾ ᵺᵜᶇᵦ ᵙᵲᵾᵋᵪᶇ ᵗᵾᵱ  ᵙᵪ, 

ᵈᵱᶋᵞᵪᵾ ᶇ ᵰᵾ ᵈ ᵞ ᵱ ᵬᵨᵾᵧ ᵻ  ᵴᶈᵞᵾᵪ 

ᵇᵪᶁᵰᵿᵦ ᵪ ᵨᵪᶇ, 

ᵗᵾᵰᵨᵾᵲᵻ ᵴᵾᵊ ᵷᵪᵞᵅᵙᵴ ᶇ ᵰᵾ ᵩᶁ ᵬᵾᵪ 

ᵙᵪ  ᵇᵪᶁᵰᵿᵦ ᵪ ᵨᵪᶇ, 

ᵈᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥᵗᶋ ᵰᵰᵾ ᵷᵪ ᵦᵧᵾ 

ᵷᵾᵦᵾᵷᵲᵥ ᵰ ᵾᵴᵱᵴᶇ ᵨᵑᵗᶋ ᵺᵦ ᵻ ᵴᵾᵊ 

ᵗᵣᵾᵊᵗᵾ ᵺᵾᵧ ᵬᵾᵴᵪᵾ ᵙᵪ,  

ᵈᵱᶋᵞᵪᵾ 

ᵷᵲᵬᵲᵗᶋ ᶇ   

ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ ᵈᵷ ᵱᵗ 

ᵪᵬᵪ 

ᵦᵾᵷᵗ 

ᵗᶁᵴ ᵴᵾᵙᵦ  
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ᵺ
ᵾ
ᵰ
ᵾ
ᵿ
ᵞ
ᵗ

-d
ᵧ

ᵗ
 
ᵦ
ᵧ
ᵾ
 

ᵺ
ᵅ
ᵗ
ᶃ
ᵿ
ᵦ
ᵗ
 
ᵷ
ᵾ
ᵦ
ᵾ
ᵷ
ᵲ
ᵥ

 
 ɡ ᵪᵿᵞᵗᵗᶋ 

ᵷ ᵦᶀᵻ ᵰᵾ 

ᵬᵪ  ᵯᵾᵷ  

ᵗᵾᵰᵨᵾᵲᵻ ᵴᵾᵊ d ᵱᶋᵞᵪᵾ ᵧᵴᵰᵾ ᵱᵾ ᵬ 

ᵺᵾəχ  ᵿᵪᵰᵾ ᵥ ᴝ ᵲ ᵮᵺᶋᵮᵾᵺ ᵙᵲᵾᵋᵪᶇ,   

ᵷᵲᵬᵲ ᵮ ᵦᶀ ᵿᵷ ᵦᵾᵲ ᵦᵧᵾ ᵇᵿᵦ ᵰᵥ ᵪ 

ᵪ ᵨᵪ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵲ ᵿᵷ ᵥᶁ ᵺᵾᵰᶁᵨᵾᵱᶀᵗ ᵷᵪ 

ᵋᵬᵯᶋ ᵾ ᵺᵿᵰᵿᵦᵴᶇ ᵿᵪᵱᵿᵰᵦ ᵇᵪᶁᵙᵰᵪ ᵙᵪ, 

ᵈᵱᶋᵞᵪᵾ 

ᵷᵲᵬᵲᵗᶋ ᶇ   

ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ  ᵈᵷ ᵱᵗ 

ᵪᵬᵪ   

ᵢᶇᵗᵨᵾᵲ/ ᵦᵾᵷᵗ 

 ɥ ᵺᵾᵰᶁᵨᵾᵿᵱᵗ 

ᵷᵾ ᵱ ᵲ 

ᵺᶁᵲ ᵾ 

ᵞᶋᵿᵘᵰ  

ᵗᵾᵰᵨᵾᵲᵻ ᵴᵾᵊ ᵷ ᵧ ᵦᵧᵾ ᵺᶁᵲ ᵾᵗᵾ 

ᵈᵩᵾᵲᵯᶂᵦ ᵦᵾᵿᵴᵰ, ᵺᶁᵲ ᵾ ᵺᵾᵰᵾ ᶀᵻ  ᵞ ᵦᶈ 

ᵰᵾ ᵺ, ᵮᶁᵡ, ᵬ ᵞᵾ, ᵻᶇᵴᵰᶇᵡ ɛ ᵬᵴ ᵩ ᴝᵲᵾᵋᵪᶇ,  

ᵈᵱᶋᵞᵪᵾ ᶇ ᵗᵾ ᵿᵷᵿᵯ  ᵧᵾᵪᵻ ᵮᵾᵡ 

ᵿᵪᵰᵾ ᵥ ᵡᶋᵴᶀᵗᶋ ᵺᵅ ᵱᵾ ᵮᵤᶇᵲ ᵴᵾᵙᶁᵬᵨᵾᵧ, 

ᵷᶇ ᵱᵾᵷᶃᵿ, ᴥ ᶋᵲᶀ, ᵰᵾᵪᵷ ᵮᶇᵜᵿᵮᵘᵪ ᵞ ᵦᵾ 

ᵱᵾᵗᵴᵾᵬᵻ  ᵮ ᵪᶇᵝ  ɜ ᵱ ᵦᵾ 

ᵱᵾᵗᵴᵾᵬᵰᵾ ᵺᵅᵴ  ᵪᵮᵾᵡ ᵲᶋ ᵗᵾ ᵴᵾᵿᵙ 

ᵞᵪᵜᶇᵦᵪᵾ ᵞᵙᵾᵋᵪᶇ ᵗᵾᵱ ᵰᵻ ᵗᶋ ᵈᵱᶋᵞᵪᵾ 

ᵙ ᵲᵪᶇᵝ ᵲ ᵿᵪᵱᵿᵰᵦ ᵇᵪᶁᵙᵰᵪ ᵙ ᵲᵪᶇᵝ,    

ᵈᵱᶋᵞᵪᵾ 

ᵷᵲᵬᵲᵗᶋ ᶇ   

ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ  ᵈᵷ ᵱᵗ 

ᵪᵬᵪ   

ᵢᶇtρ ᵾᵲ/ ᵦᵾᵷᵗ 

 ɨ ᵮᵾᵴ ᵰ β ᵧᵾ 

ᵴᶈᵿ ᵙᵗ 

ᵯᶇᵨᵯᵾᵷ  

ᵗᵾᵰᵨᵾᵲᵻ ᵗᶋ ᵿᵪᵱᵿᵰᵦ ᵴᶇᵘᵾᵞᶋᵘᵾ ᵲᵾ ᶇ 

ᵦᵧᵾ ᵱ t ᵨᵪtᶋ t ᵾᵰᵨᵾᵲ ᵘᵾᵦᵾ ᵞᵾᵄᵜ 

ᵙ,χ  

ᵈᵱᶋᵞᵪᵾ ᶇ   ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ  ᵈᵷ ᵱᵗ 

ᵪᵬᵪ   

ᵢᶇᵗᵨᵾᵲ/ ᵦᵾᵷᵗ 

 ɩ ᵾᵷᵺᵾᵿᵱᵗ 

ᵷᵾ ᵱ ᵲ 

ᵺᶁᵲ ᵾ 

ᵞᶋᵿᵘᵰ 

ᵤᶁᵷᵾᵪᶀ ᵺᵾᵩᵪᵻ ᵗᶋ ᵨᶁᵚ ᵡᵪᵾᵗᶋ ᵺᵅᵯᵾᵷᵪᵾ 

ᵱᶂᵪᶀᵗᵲᵥ ᵙᵪ  ᵿᵷᵿᵯ  ᵧᵾᵪᵻ ᵰᵾ ᵬᶀᵣ 

ᶇᵗᵲᵗᶋ ᵷ ᵧᵾ ᵙᵪ  ᵲ ᶇᵺᵲ ᵻᵪ ᵗᶋ ᵱᶋᵙ 

ᵿᵪᵹᶇᵩ ᵙ ᵲᵪᶇᵝ ᵯᵪᶇ ᵗᵾᵰᵨᵾᵲᵻ  ᵴᵙᵾᵱᵦ 

ᵿᵪᵰᵾ ᵥ ᵧᵴᵰᵾ ᵘ ᵡᵪᶇ ᵗᵰ ᵜᵾᵲᶀᵻ , 

ᵈᵱᶋᵞᵪᵾ ᶇ   ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ  ᶣ,ᶡᶡ,ᶡᶡᶡ  ᵢᶇᵗᵨᵾᵲ/ ᵦᵾᵷᵗ 
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ᵿᵪ ᵲ ᵥ ᵦᵧᵾ ᵇᵪᶁᵙᵰᵪᵰᵾ ᵘ ᵡᵪᶇ ᵗᵰ ᵜᵾᵲᶀ 

ᵲ ᵬᵲᵾᵰᵸ ᵨᵾᵦᵾᵻ ᵗᶋ ᵿᵷᵰᵾ ᵙ ᵲᵪᶇ,  

 ɪ ᵩᶇᵲᶈ ᵰᵾ ᵾᵰᵾ 

ᵬᵾᵪᶀᵗᶋ ᵰᵾᵙ  

ᵈᵱᶋᵞᵪᵾ ᵷᵱᵅᵴᶇ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵱᵾ ᵬ 

ᵺᵾᵊχᵰᵾ ᵷ ᵧᵾ ᵙᵪ,  

ᵘᵾᵪᶇᵬᵾᵪᶀᵗᵾ ᶋᵦtᵾᵴᵾᵊ d ᵱᶋᵞᵪᵾ ᶇ ᵰᵾ 

ᵿᵮ ᵦᵾᵲ ᵙᵪ χ ᵙᵲᵬᵾᵿᵴᵗᵾ ᵺᵄᵙ ᵺᵰ ᵷᵱ ᵙ ᵲ 

ᵧᵾᵬᵪᵾ ᵙᵪ, 

ᵈᵱᶋᵞᵪᵾ ᶇ   ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ  ᶢ,ᶡᶡ,ᶡᶡᶡ  ᵢᶇᵗᵨᵾᵲ/ ᵦᵾᵷᵗ 

 ᵻ ᵾ ᵭᵗ 

ᵷ ᵧᵾᵬᵪ

ᵰᵾ ᵬᵪ  ᵇᵺᵲ  

ᵈᵱᶋᵞᵪᵾᵗᵾ ᵺᶁᵲ ᵾᵗ ᵰ ᵻ ᵴᵾᵊ ᵺᵷᵾᵲᶀ 

ᵞᵾᵰᵗᶋ ᵮᶇᵴᵾ ᵬ ᵲᵜᵾᵴᵪ ᵙᵪ,  

ᵈᵱᶋᵞᵪᵾ ᶇ   ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ  ᶢ,ᶡᶡ,ᶡᶡᶡ  ᵢᶇᵗᵨᵾᵲ/ ᵦᵾᵷᵗ 

 ʝ ᵗᵾᵰᵨᵾᵲ ᵲ 

ᵧᵾᵪᶀᵱ ᵿᵮᵜ 

 ρ ᵪ ᵺ ᶇ  

ᵪᵿᵞᵗᵗᶋ ᵻᵲᶀ ᴥ ᶌ ᵗᵺᵄ ᴝᵺᵰ ᵷᵱ ᵙᵪ,  ᵈᵱᶋᵞᵪᵾ ᶇ  

ᵷᵲᵬᵲ 

ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ  ᵈᵷ ᵱᵗ 

ᵪᵬᵪ   

ᵢᶇᵗᵨᵾᵲ/ ᵦᵾᵷᵗ 

 ɭ ᵲᵿᵦ- ᵲᵷᵾᵞ 

ᵲ ᵺᵅ ᵗᶃᵿᵦᵰᵾ 

ᵬᵪ  ᵇᵺᵲ 

ᵱᵩᵬᶀ ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾᵴᶇ ᵧᵾᵪᶀᵱ 

ᵮᵾᵺᶀᵗᶋ ᵲᵿᵦ- ᵲᵷᵾᵞ ᵲ ᵺᵅ ᵗᶃᵿᵦᵰᵾ tᶁᵪᶈ ᵬᵿᵪ 

ᵰᵻ ᵷᵬᶂᵥ  ᵯᵾᵷ ᵪᵬᵲᶇᵬᵿᵪ ᵱᵺ ᶇ ᵗᶋ 

ᵲᵿᵦ- ᵲᵷᵾᵞ ᵲ ᵺᵅ ᵗᶃᵿᵦᵗᶋ ᵺᵅᵲ ᵥ ᵦᵧᵾ 

ᵺᵅᵷ ᵪ ᵙᵪ  ᵧᵾᵪᶀᵱ ᵦᵲᵰᵾ ᵞᵪᵜᶇᵦᵪᵾᵗᶋ 

ᵗᵾᵱ ᵰ ᵙ ᵲᵪᶇᵝ, 

ᵈᵱᶋᵞᵪᵾ ᶇ  

ᵷᵲᵬᵲ 

ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ  ᵈᵷ ᵱᵗ 

ᵪᵬᵪ   

ᵢᶇᵗᵨᵾᵲ/ ᵦᵾᵷᵗ 

ᶪ  ᵈᵱᶋᵞᵪᵾ 

ᶇ  

ᵪᵿᵞᵗᵗᵾ 

ᵩᵾ ᵰ ᵗ 

ᵱᵩᵬᶀ ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾᵴᶇ ᵪᵿᵞᵗᵗᵾ tᶁᵪᶈ 

ᵬᵿᵪ ᵰᵻ ᵷᵬᶂᵥ  ᵩᵾ ᵰ ᵗ ᵧᵴᵻ ᵰᵾ ᵯᵾᵷ 

ᵪᵬᵲᶇᵬᵿᵪ ᵱ ᵦᵾ ᶇ  ᵺᵅᵲ ᵥ ᵦᵧᵾ ᵺᵅᵷ ᵪ 

ᵙᵪ  ᵧᵾᵪᶀᵱ ᵦᵲᵰᵾ ᵞᵪᵜᶇᵦᵪᵾᵗᶋ ᵗᵾᵱ ᵰ 

ᵙ ᵲᵪᶇᵝ, 

ᵈᵱᶋᵞᵪᵾ ᶇ  

ᵷᵲᵬᵲ 

ᵿᵪᵰᵾ ᵥ ᵜᵲᵥ  ᶦ,ᶡᶡ,ᶡᶡᶡ  ᵢᶇᵗᵨᵾᵲ/ ᵦᵾᵷᵗ 
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ᵧᵴᵻ ᵰᵾ 

ᵬᵪ  ᵯᵾᵷ  

ᵗᶁᵴ ᵴᵾᵙᵦ ᶪ,ᶡᶡ,ᶡᶡᶡ 

ᵺ  ᴥ ᵾᵴ  χᴥ ᵲ v

ᵯ
ᶌ
ᵿ
ᵦ
ᵗ
 
ᵦ
ᵧ
ᵾ
 
ᵲ
ᵺ
ᵾ
ᵱ
ᵿ
ᵪ
ᵗ
 
ᵷ
ᵾ
ᵦ
ᵾ
ᵷ
ᵲ
ᵥ

 

 ɡ ᵞᵴ ᵨᶁᵹᵥ ᵦᵲᵴ ᵭᶋᵻᶋᵲᵰᶈᵴᵾ ᵷ ᵧᵾᵬᵪᵗᵾ ᵴᵾᵿᵙ 

ᵈᵱᶋᵞᵪᵾ ᵷᵱᵅᵴᶇ ᵭᶋᵻᶋᵲᵰᶈᵴᵾᵗᶋ 

ᵷ ᵧᵾᵬᵪ ᵬᶋᵘᵲᶀ ᵿᵪᵰᵾ ᵥ ᵙᵪ  ᵦᵧᵾ 

ᵸᶋᵿᵩᵦ ᵙ ᵲᵑᵗᶋ ᵬᵾᵪᶀ ᵮᵾ ᵡᵗᵾᵰᵾ ᵱᶋᵙ 

ᵙ ,χ 

ᵬᶁᵪ ᵱᶋᵙ, ᵚᵡᵾᵋᵪᶇ ᵦᵧᵾ ᵬᶁᵪᵜ ᵥ 

ᵱᵾ ᵾᵲᵾ ᵿᵪ ᵗᵾᵺᵪ ᵪᶇ ᵭᶋᵻᶋᵲᵰᶈᵴᵾ 

ᵚᵡᵾᵋᵪᶇᵝ, 

ᵿᵷᵿᵯ  ᵗᵿᵺᵰᵗᵾ ᵭᶋᵻᶋᵲᵰᶈᵴᵾᵗᶋ ᵴᵾᵿᵙ 

ᵿᵷᵿᵯ  ᵿᵮᵪᵻ  ᵧᵾᵬᵪᵾ ᵙᵪ, 

ᵦᵲᵴ ᵭᶋᵻᶋᵲᵰᶈᵴᵾᵗᵾ ᵴᵾᵿᵙ ᵈᵷ ᵱᵗ 

ᵗᶇᵿᵰᵗᵴ ᵱᶋᵙ ᵙ ᵲ ᵇᵪᵾᵷ ᵱᵗ ᵬᵨᵾᵧ  

ᵿᵪᵰ ᵿᵴᵗᵲᵥ ᵙᵪ,   

ᵈᵱᶋᵞᵪᵾ ᶇ ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲ v

ᶣ,ᶡᶡ,ᶡᶡᶡ ᵦᵾᵷᵗ 

 ɥ ᵷᵾᵱᶁ ᵨᶁᵹᵥ  ᵈᵱᶋᵞᵪᵾᵮᵾᵡ ᵈᵑᵗᵾ ᵭᶋᵻᶋᵲᵰᶈᵴᵾᵴᵾᵊ 

ᵞᵴᵾᵋᵪ ᵿᵪᵹᶇᵩ ᵙᵪ,  

ᵬ ᵜᵄᵰᵾᵙ ᵰᵾ ᵿᵪᵱᵿᵰᵦ ᵬᵾᵪᶀ ᵝᵗ ᵪᶇ,  

ᵈᵱᶋᵞᵪᵾ ᶇ ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲ v

ᵈᵷ ᵱᵗ 

ᵪᵬᵪ   

ᵦᵾᵷᵗ 
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 ɨ ᵰᵾᵡᶋ ᵨᶁᵹᵥ   ᵉ ᵩᵪ, ᵴᶁᵿ ᵗᶇ ᵡᵺ, ᵇ ᵴ ᵦᵧᵾ ᵇ ᵱ 

ᵲᵺᵾᵱᵪᵻ ᵗᶋ ᵜᶁᵷᵾᵡ ᵲᶋ  ᵰᶇᵿᵺᵪᵲᶀᵻ ᵗᶋ 

ᵿᵪᵱᵿᵰᵦ ᵰᵰ ᵦ ᵺ ᵻᵾᵲ ᵙᵪ, 

ᵈᵱᶋᵞᵪᵾ ᶇ ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲ v

ᵈᵷ ᵱᵗ 

ᵪᵬᵪ   

ᵦᵾᵷᵗ 

 ɩ ᵷᵪᶀ ρ ᶁᵹᵥ  

 

ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵾᵪᵰᵾ ᵻᵪ  ᵿᵪᵸᶇᵿᵩᵦ ᶇ  

ᵚᶋᵹᵥᵾ ᵙᵪ,  

ᵘᶇᵴ ᵾᵰᵗᵾ ᵝᵦ ᵷᵿᵪᵗᵰ ᵙᵪ, ᵮᵪᵾᵋᵪᶇ  

ᵷᵲᵬᵲ ᵟᵾᵄᵿᵙᵪᶇ ᵗᵿᵺᵰᵗᵾ ᵲᶈᵧᵾᵪᶇ 

ᵞᵾᵿᵦᵻ ᵗᶋ ᵷᶃ ᵾᵲᶋᵬᵥ ᵙᵪ,  

ᵬ ᵜᵄᵰᵾᵙ ᵰᵾ ᵿᵪᵱᵿᵰᵦ ᵬᵾᵪᶀ ᵝᵗ ᵪᶇ, 

ᵈᵱᶋᵞᵪᵾ ᶇ ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲ v

ᵈᵷ ᵱᵗ 

ᵪᵬᵪ   

ᵦᵾᵷᵗ 

 ɪ ᵤᵴ ᵦᵧᵾ 

ᵭᶋᵻᶋᵲ ᵬᵾᵪᶀ 

ᵷ ᵧᵾᵬᵪ

ᵗᶋ ᵺᵰ ᵱᵾ   

ᵷᵾᵸᶇᵹᵻᵴᵾᵊ ᵿᵪᵰ ᵿᵴᵗᵲᵥ ᵙ ᵲ ᵮᵾᵿᵻᵲ 

ᵬi ᵾəχ ᶇ ᵝ, 

ᵈᵱᶋᵞᵪᵾ ᶇ ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲ v

ᵈᵱᶋᵞᵪᵾᵗᶋ 

ᵴᵾᵙᵦᵰᵾ 

ᵺᵰᵾᵷᶇᵸ 

ᵙ ᵲᵑᵗᶋ  ᵝ   

ᵦᵾᵷᵗ 

 ᵻ ᵯᶌᵿᵦᵗ 

ᵺᵅᵲᵜᵪᵾᵰᵾ 

ᵧᵿᵬᵪᶇ ᵜᵾᵬ 

ᵷ ᵧᵾᵬᵪ

ᵗᶋ ᵺᵰ ᵱᵾ  

ᵯᶌᵿᵦᵗ ᵺᵅᵲᵜᵪᵾᵻ ᵗᶋ ᵰᵦᵾ ᵯ ᵨᵾ ᵮᵣᶀ 

ᵰᵾᵿᵪᵺᵻ ᵴᵾᵊ ᵷᶇᵸ ᵿᵪᵹᶇᵩ ᵙ ᵲᵪᶇᵝ,  

ᵈᵱᶋᵞᵪᵾ ᶇ 

 

ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲ v

ᵈᵱᶋᵞᵪᵾᵗᶋ 

ᵴᵾᵙᵦᵰᵾ 

ᵺᵰᵾᵷᶇᵸ 

ᵙ ᵲᵑᵗᶋ  ᵝ   

ᵦᵾᵷᵗ 

 ʝ ᵗᶋᵬ 

ᵞᶋᵿᵘᵰ 

ᵷ ᵧᵾᵬᵪ  

ᵞᶋᵿᵘᵰ ᵬᶂᵷ-ᵺᶂᵜᵪᵾ ᵥᵾᵿᵴ ᵞᵣᵾᵪ ᵙ ᵲᵪᶇᵝ, ᵈᵱᶋᵞᵪᵾ ᶇ 

 

ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲ v

ᵈᵱᶋᵞᵪᵾᵗᶋ 

ᵴᵾᵙᵦᵰᵾ 

ᵺᵰᵾᵷᶇᵸ 

ᵙ ᵲᵑᵗᶋ  ᵝ   

ᵦᵾᵷᵗ 
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ᶩ  ᵞᵿᵰᵪ 

ᵰᶁᵿᵪᵗᶋ ᵬᵾᵪᶀ 

ᵿᵪᵗᵾᵺᶀ ᵲ 

ᵲᵜᵾᵞ   

ᵞᵿᵰᵪ ᵰᶁᵿᵪᵗᶋ ᵬᵾᵪᶀ ᵲᵜᵾᵞ  ᵿᵬᵡᵻ  ᵞᵣᵾᵪ 

ᵙᵲᶀ ᵬᶁᵪ ᵲᵜᵾᵞ  ᵙ ᵲᵪᶇᵝ ᵲ ᵈᵱᶋᵞᵪᵾ ᶇ  

ᵷᵲᵬᵲ ᵘᶁ ᵴᵾ ᵢᵾᵋᵄ ᵝᶋᵿᵣᵪᶇᵝ  

ᵈᵱᶋᵞᵪᵾ ᶇ 

 

ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲ v

ᵈᵱᶋᵞᵪᵾᵗᶋ 

ᵴᵾᵙᵦᵰᵾ 

ᵺᵰᵾᵷᶇᵸ 

ᵙ ᵲᵑᵗᶋ  ᵝ   

ᵦᵾᵷᵗ 

ᶢ

ᶡ  

ᵢᶋᵺ ᵭᶋᵻᶋᵲ 

ᵷ ᵧᵾᵬᵪ 

ᵭᶋᵻᶋᵲᵰᶈᵴᵾ ᵷ ᵧᵾᵬᵪᵗᶋ ᵴᵾᵿᵙ ᵣ  χ

ᵿᵮᵪᵻ ᵗᶋ ᵧᵾᵬᵪᵾ ᵙᵪ,  

ᵞᶈᵿᵷᵗ ᵲ bᵞᶈᵿᵷᵗ ᵭᶋᵻᶋᵲᵗᵾ ᵴᵾᵿᵙ ᵮᶇ ᵴᵾ 

ᵮᶇ ᵴᶈ r  χᵿᵮᵪᵻ ᵗᶋ ᵧᵾᵬᵪᵾ ᵙᵪ,  

ᵇᵞᶈᵿᵷᵗ ᵭᶋᵻᶋᵻ ᵴᵾᵊ ᵗᶇᵻᶀ ᵻᵨᵺ ᵰ ᵬᶁᵪ 

ᵱᶋᵙ ᵙᵪ , 

ᵈᵱᶋᵞᵪᵾ ᶇ 

 

ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲ v

ᶣ,ᶡᶡ,ᶡᶡᶡ   ᵦᵾᵷᵗ 

ᵗᶁᵴ ᵴᵾᵙᵦ ᶥ,ᶡᶡ,ᶡᶡᶡ 

ᵞ
ᶈ
ᵿ
ᵷ
ᵗ
 
ᵷ
ᵾ
ᵦ
ᵾ
ᵷ
ᵲ
ᵥ

 

 ɡ  ᵙᶈtᵾᵪᶁᵪᶀ 

ᵷ ᵱᵞ ᵦᶁᵗᶋ 

ᵿᵺᵗᵾᵲ  

ᵈᵱᶋᵞᵪᵾᵗᵾ ᵗᵰ ᵜᵾᵲᶀᵻ ᵴᵾᵊ ᵙᶈtᵾᵪᶁᵪᶀ 

ᵷ ᵱᵞ ᵦᶁᵗᶋ ᵿᵺᵗᵾᵲ ᴝ ᵪ  ᵿᵪᵹᶇᵩ ᵙ ᵲᵪᶇᵝ, 

ᵷᵪ ᶇ ᵰᵾ ᵗᵾᵰ ᵙᵪ  ᵗᵰ ᵜᵾᵲᶀᵻ ᵴᵾᵊ ᵞᵅᵙᵴᶀ 

ᵞᶀᵷᵪ ᵲ ᵰᵾᵿᵪᵺ ᵿᵮᵜᵗᶋ , ᵞᶈᵷ 

ᵿᵷᵿᵷᵩᵦᵾᵗᶋ ᵰᵻ ᵷ ᵲ ᵱᵺᵗᶋ ᵺᵅᵲ ᵥ ᵮᵾᵲᶇ 

ᵦᵾᵿᵴᵰ ᵨᵪᶇ,  

ᵈᵱᶋᵞᵪᵾ ᶇ 

 

ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲ v

ᵈᵷ ᵱᵗ 

ᵪᵬᵪ    

ᵦᵾᵷᵗ 

 ɥ ᵺᶁ ᵘᵾ 

ᵰᶌᵺᵰᵰᵾ 

ᵣᵤᶇᵴᶋ ᵴᵾ ᶇ 

ᵺ ᵯᵾᵷᵪᵾ  

ᵈᵱᶋᵞᵪᵾ ᵺ ᵾᵴᵗ ᵾᵲᵾ ᵿᵰᵗᵻ ᵲ 

ᵧᵾᵪᶀᵱᵴᵾᵊ ᵈᵙᶋᵴᵾᵙᶀᵗᶋ ᵺ ᵯᵾᵷᵪᵾ, 

ᵱᵺᵗᶋ ᵪᶋ ᵺᵾᵪ, ᵷᵪ ᵺᵅᵲ ᵥᵗᶋ ᵰᵻ ᵷ, 

ᵮᵾᵲᶇᵰᵾ ᵺᵜᶇᵦ ᵙᵲᵾᵋᵪᶇ ᵗᵾᵱ  ᵙᵪ, 

ᵈᵱᶋᵞᵪᵾ ᶇ 

 

ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲ v

ᵈᵷ ᵱᵗ 

ᵪᵬᵪ    

ᵦᵾᵷᵗ 
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ᵈᵱᶋᵞᵪᵾᵰᵾ ᵲᵻᶇᵗᵾ ᵇ ᵱᵿᵩᵗ ᵷᵴᵪᵸᶀᵴ 

ᶇ ᵰᵾ ᵈ ᵞ ᵱ ᵬᵨᵾᵧ ᵻ  ᵴᶈᵞᵾᵪ ᵇᵪᶁᵰᵿᵦ 

ᵪ ᵨᵪᶇ ᵦᵧᵾ ᵺᵾᵉᵪᵮᶋᵣ ᵲᵾᵘᵪᶇ, 

ᵗᵾᵰᵨᵾᵲᵻ  ᵲ ᵬᵱ ᵡᵗᵻ ᵴᵾᵊ ᵷᵪᵞᵅᵙᵴ 

ᶇ ᵰᵾ ᵩᶁ ᵬᵾᵪ ᵙᵪ  ᵇᵪᶁᵰᵿᵦ ᵪ ᵨᵪᶇ, 

ᶤ  ᵷᵪ 

ᵬᶈᵨᵾᵷᵲᵰᵾ 

ᵜᶋᵲᶀᵮᵾᵡ ᵪᶇ 

ᵯᵾᵷ   

ᵷᵪ ᵬᶈᵨᵾᵷᵲᵗᶋ ᵇᵷᶈᵩ ᵤ ᵙᵴᶇ ᵜᶋ ᵲ ᵪᶇ 

ᵷᵪ ᶋᵦᵻ ᵗᶋ ᵿᵪᵱᵿᵰᵦ ᵺᶁᵬ ᵲᵷᶇ ᵥ ᵙ ᵲᵪᶇᵝ 

ᵲ ᵇᵬᵲᵾᵩᶀ ᵿᵷ  ᵗᵾᵪᶁᵪᶀ ᵗᵾᵲᵷᵾᵻᶀ ᵈᵙᵾᵣᶀ 

ᵮᵤᵾᵉᵪᶇᵝ, 

ᵈᵱᶋᵞᵪᵾ ᵺ ᵾᵴᵪᵗᵾ ᵰᵰᵾ ᵇᵪᶁᵙᵰᵪᵗᵾ 

ᵱᵾᵗᵴᵾᵬᵻ  ᵮᵤᵾᵉᵪᶇᵝ,    

ᵈᵱᶋᵞᵪᵾ ᶇ 

 

ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲ v

ᶣ,ᶡᶡ,ᶡᶡᶡ   ᵦᵾᵷᵗ 

ᵗᶁᵴ ᵴᵾᵙᵦ ᶥ,ᶡᶡ,ᶡᶡᶡ 

ᵺ
ᵾ
ᵰ
ᵾ
ᵿ
ᵞ
ᵗ

-d
ᵧ

ᵗ
 
ᵦ
ᵧ
ᵾ
 
ᵲ
ᵾ
ᵺ
ᵾ
ᵱ
ᵿ
ᵪ
ᵗ
 

ᵷ
ᵾ
ᵦ
ᵾ
ᵷ
ᵲ
ᵥ

  ɡ ᵈᵱᶋᵞᵪᵾ 

ᶇ  ᵷᵲᵬᵲᵗᶋ 

ᵷᵾ ᵱ ᵲ 

ᵺᵲᵺᵭᵾᵊᵰᵾ 

ᵬᵪ  ᵇᵺᵲ  

ᵈᵱᶋᵞᵪᵾ ᵺ  ᴥ ᵾᵴ  χ ᵜᵲᵥᵰᵾ 

ᵈᵱᶋᵞᵪᵾ ᶇ ᵗᶋ ᵿᵷᵿᵯ  ᵢᵾᵋᵄᵰᵾ ᵣ ᵡᵿᵷᵪ 

ᵲᵾᵿᵘᵪᶇᵝ ᵲ ᵿᵪ ᵗᶇᵗᶋ ᵭᶋᵻᶋᵲ ᵴᵾᵉ Rɨ 

ᵿᵺ ᵾ ᵦᵰᵾ ᵲᵻᶀ ᵋᵿᵜᵦ ᵷ ᵧᵾᵬᵪ ᵙ ᵲᵪᶇ ᵝ  

ᵈᵱᶋᵞᵪᵾ ᶇ 

 

ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲ v

ᵈᵷ ᵱᵗ 

ᵪᵬᵪ    

ᵦᵾᵷᵗ 

 ɥ ᵺᶁᵲ ᵾ 

ᵺ ᵮ ᵩᶀ 

ᵺᵷᵾᵴᵻ   

ᵗᵾᵰᵨᵾᵲᵻ ᵴᵾᵊ ᵷ ᵧ ᵦᵧᵾ ᵺᶁᵲ ᵾᵗᵾ 

ᵈᵩᵾᵲᵯᶂᵦ ᵦᵾᵿᵴᵰ, ᵺᶁᵲ ᵾ ᵺᵾᵰᵾ ᶀᵻ  ᵞ ᵦᶈ 

ᵰᵾ ᵺ, ᵮᶁᵡ, ᵬ ᵞᵾ, ᵻᶇᵴᵰᶇᵡ ɛ ᵬᵴ ᵩ ᴝᵲᵾᵋᵪᶇ,  

ᵪᵿᵞᵗᵗᶋ ᵻᵲᶀ ᵜᶌ ᵗᵺᵄᵙ ᵺᵰ ᵷᵱ ᵙᵪ, 

ᵈᵱᶋᵞᵪᵾ ᶇ ᵰᵾ ᵿᵷᵿᵯ  ᵧᵾᵪᵻ ᵮᵾᵡ 

ᵬᵱ ᵡᵗᵻ  ᵈᵋᵪᶇ ᵄᵨᵾ ᵴᵾᵙᶁᵬᵨᵾᵧ, 

ᵈᵱᶋᵞᵪᵾ ᶇ 

 

ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲ v

ᵈᵱᶋᵞᵪᵾᵗᶋ 

ᵴᵾᵙᵦᵰᵾ 

ᵺᵰᵾᵷᶇᵸ 

ᵙ ᵲᵑᵗᶋ ᵝ    

ᵦᵾᵷᵗ 
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ᵷᶇ ᵱᵾᵷᶃᵿ, ᴥ ᶋᵲᶀ, ᵰᵾᵪᵷ ᵮᶇᵜᵿᵮᵘᵪ ᵞ ᵦᵾ 

ᵱᵾᵗᵴᵾᵬᵻ  ᵮ ᵪᶇᵝ  ɜ ᵱ ᵦᵾ 

ᵱᵾᵗᵴᵾᵬᵰᵾ ᵺᵅᵴ  ᵪᵮᵾᵡ ᵲᶋ ᵗᵾ ᵴᵾᵿᵙ 

ᵞᵪᵜᶇᵦᵪᵾ ᵞᵙᵾᵋᵪᶇ ᵗᵾᵱ ᵰᵻ ᵗᶋ ᵈᵱᶋᵞᵪᵾ 

ᵙ ᵲᵪᶇᵝ ᵲ ᵿᵪᵱᵿᵰᵦ ᵇᵪᶁᵙᵰᵪ ᵙ ᵲᵪᶇᵝ,    

 ɨ ᵷᵪ ᶇ ᵗᶋ 

ᵱᶋᵙᵮᵾᵡ 

ᵺᵾᵰᶁᵨᵾᵿᵱᵗ 

ᵷᵪ ᵋᵬᵯᶋ ᵾ 

ᵺᵰᶁᵻᵴᵾᵊ ᵬᵪ  

ᵇᵺᵲ  

ᵈᵱᶋᵞᵪᵾ ᶇ  ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵷᵪᵰᵾ ᵲᵻᶇ ᵬᵿᵪ 

ᵦᵻᵾᵄ ᵘᵻ  ᵑᵗᵨᵰ ᵗᵰ ᵲᵻᶇᵗᶋ ᵝ ᵲ ᵗᵡᵾᵪ 

ᵯᵑᵗᶋ ᵘᵗᶋ ᶢ:ᶣᶦ ᵗᵾ ᵨᵲᵴᶇ ᵇ ᵱ ᵢᵾᵋᵄᵰᵾ 

ᵷᶃ ᵾᵲᶋᵬᵥ ᵙ ᵲᵪᶇᵝ ᵞᵺᵴᶇ ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵷᵪ 

ᵋᵬᵯᶋ ᵾ ᵺᵰᶁᵻᵴᵾᵊ ᵺᵻᵞ ᵪᶇᵝ  

ᵈᵱᶋᵞᵪᵾ ᶇ 

 

ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲ v

ᶤ,ᶡᶡ.ᶡᶡᶡ   ᵦᵾᵷᵗ 

 ɩ ᵾ ᵭᵗ 

ᵷ ᵧᵾᵬᵪ

ᵰᵾ ᵬᵪ  ᵇᵺᵲ 

ᵈᵱᶋᵞᵪᵾᵗᵾ ᵺᶁᵲ ᵾᵗ ᵰ ᵴᵾᵊ ᵺᵷᵾᵲᶀ ᵞᵾᵰ 

ᵷ ᵧᵾᵬᵗ ᵴᵾᵿᵙ ᵘᵡᵾᵉᵪᶇᵝ, 

ᵈᵱᶋᵞᵪᵾ ᶇ 

 

ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲ v

ᶢ,ᶡᶡ,ᶡᶡᶡ   ᵦᵾᵷᵗ 

 ɪ ᵴᶈᵿ ᵙᵗ 

ᵯᶇᵨᵯᵾᵷ  

ᵗᵾᵰᵨᵾᵲᵻ ᵗᶋ ᵿᵪᵱᵿᵰᵦ ᵴᶇᵘᵾᵞᶋᵘᵾ ᵲᵾ ᶇ 

ᵦᵧᵾ ᵱ t ᵨᵪtᶋ t ᵾᵰᵨᵾᵲ ᵘᵾᵦᵾ ᵞᵾᵄᵜ 

ᵙ,χ  

ᵈᵱᶋᵞᵪᵾ ᶇ 

 

ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲ v

ᵈᵷ ᵱᵗ 

ᵪᵬᵪ    

ᵦᵾᵷᵗ 

ᶧ  ᵩᶇᵲᶈ ᵰᵾ ᵾᵰᵾ 

ᵬᵾᵪᶀᵗᶋ ᵰᵾᵙ  

ᵈᵱᶋᵞᵪᵾ ᵷᵱᵅᵴᶇ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵈᵱᶋᵞᵪᵾ 

ᶇ ᵰᵾ ᵷ ᵧᵾ ᵙᵪ,  

ᵘᵾᵪᶇᵬᵾᵪᶀᵗᵾ ᵺᵅᵲᵜᵪᵾᵻ  ᵰᵰ ᵦᵗᵾᵴᵾᵊ 

ᵈᵱᶋᵞᵪᵾ ᶇ ᵰᵾ ᵿᵮ ᵦᵾᵲ ᵙᵪ χ ᵙᵲᵬᵾᵿᵴᵗᵾ 

ᵺᵄ ᴝᵺᵰ ᵷᵱ ᵙ ᵲ ᵧᵾᵬᵪᵾ ᵙᵪ, 

ᵈᵱᶋᵞᵪᵾ ᶇ 

 

ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲ v

ᵈᵱᶋᵞᵪᵾᵗᶋ 

ᵴᵾᵙᵦᵰᵾ 

ᵺᵰᵾᵷᶇᵸ 

ᵙ ᵲᵑᵗᶋ ᵝ    

ᵦᵾᵷᵗ 
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ᶨ  ᵮᵾᵴ ᵰ ᵗᵾᵰᵨᵾᵲᵻ ᵗᶋ ᵿᵪᵱᵿᵰᵦ ᵴᶇᵘᵾᵞᶋᵘᵾ ᵲᵾ ᶇ 

ᵦᵧᵾ ᵱ t ᵨᵪtᶋ t ᵾᵰᵨᵾᵲ ᵘᵾᵦᵾ ᵞᵾᵄᵜ 

ᵙ,χ  

ᵈᵱᶋᵞᵪᵾ ᶇ 

 

ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲ v

ᵈᵷ ᵱᵗ 

ᵪᵬᵪ    

ᵦᵾᵷᵗ 

ᶩ  ᵺᵾᵰᶁᵨᵾᵿᵱᵗ 

ᵷᵾ ᵱ ᵲ 

ᵺᶁᵲ ᵾ 

ᵞᶋᵿᵘᵰ  

ᵗᵾᵰᵨᵾᵲᵻ ᵴᵾᵊ ᵷ ᵧ ᵦᵧᵾ ᵺᶁᵲ ᵾᵗᵾ 

ᵈᵩᵾᵲᵯᶂᵦ ᵦᵾᵿᵴᵰ, ᵺᶁᵲ ᵾ ᵺᵾᵰᵾ ᶀᵻ  ᵞ ᵦᶈ 

ᵰᵾ ᵺ, ᵮᶁᵡ, ᵬ ᵞᵾ, ᵻᶇᵴᵰᶇᵡ ɛ ᵬᵴ ᵩ ᴝᵲᵾᵋᵪᶇ,  

ᵈᵱᶋᵞᵪᵾ ᶇ ᵰᵾ ᵿᵷᵿᵯ  ᵧᵾᵪᵻ ᵮᵾᵡ 

ᵬᵱ ᵡᵗᵻ  ᵈᵋᵪᶇ ᵄᵨᵾ ᵺᵰᶁᵨᵾᵱᵰᵾ 

ᵴᵾᵙᶁᵬᵨᵾᵧ, ᵷᶇ ᵱᵾᵷᶃᵿ, ᵜᶋᵲᶀ, ᵰᵾᵷχ 

ᵮᶇᵜᵿᵮᵘᵪ ᵞ ᵦᵾ ᵱᵾᵗᵴᵾᵬᵻ  ᵮ ᵪᶇᵝ ɜ 

ᵱ ᵦᵾ ᵱᵾᵗᵴᵾᵬᵰᵾ ᵺᵅᵴ  ᵪᵮᵾᵡ ᵲᶋ ᵗᵾ 

ᵴᵾᵿᵙ ᵞᵪᵜᶇᵦᵪᵾ ᵞᵙᵾᵋᵪᶇ ᵗᵾᵱ ᵰᵻ ᵗᶋ 

ᵈᵱᶋᵞᵪᵾ ᵙ ᵲᵪᶇᵝ ᵲ ᵿᵪᵱᵿᵰᵦ ᵇᵪᶁᵙᵰᵪ 

ᵙ ᵲᵪᶇᵝ,    

ᵈᵱᶋᵞᵪᵾ ᶇ  

ᵷᵲᵬᵲ 

 

ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲ v

ᶣ,ᶡᶡ,ᶡᶡᶡ   ᵦᵾᵷᵗ 

ᶪ  ᵷᵺᵾᵿᵱᵗ 

ᵷᵾ ᵱ ᵲ 

ᵺᶁᵲ ᵾ 

ᵞᶋᵿᵘᵰ  

ᵤᶁᵷᵾᵪᶀ ᵺᵾᵩᵪᵻ ᵗᶋ ᵨᶁᵚ ᵡᵪᵾᵗᶋ ᵺᵅᵯᵾᵷᵪᵾ 

ᵱᶂᵪᶀᵗᵲᵥ ᵙᵪ  ᵿᵷᵿᵯ  ᵧᵾᵪᵻ ᵰᵾ ᵬᶀᵣ 

ᶇᵗᵲᵗᶋ ᵷ ᵧᵾ ᵙᵪ  ᵲ ᶇᵺᵲ ᵻᵪ ᵗᶋ ᵱᶋᵙ 

ᵿᵪᵹᶇᵩ ᵙ ᵲᵪᶇᵝ ᵯᵪᶇ ᵗᵾᵰᵨᵾᵲᵻ  ᵴᵙᵾᵱᵦ 

ᵿᵪᵰᵾ ᵥ ᵧᵴᵰᵾ ᵘ ᵡᵪᶇ ᵗᵰ ᵜᵾᵲᶀᵻ , 

ᵿᵪ ᵲ ᵥ ᵦᵧᵾ ᵇᵪᶁᵙᵰᵪᵰᵾ ᵘ ᵡᵪᶇ ᵗᵰ ᵜᵾᵲᶀ 

ᵲ ᵬᵲᵾᵰᵸ ᵨᵾᵦᵾᵻ ᵗᶋ ᵿᵷᵰᵾ ᵙ ᵲᵪᶇ,  

ᵈᵱᶋᵞᵪᵾ ᶇ 

 

ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲ v

ᶣ,ᶡᶡ,ᶡᶡᶡ   ᵦᵾᵷᵗ 

ᶢ

ᶡ  

ᵞᵪᵺ ᵱᵾ

ᵰᵾ ᵷᶃᵿ  ᵲ 

ᵈᵱᶋᵞᵪᵾᵗᶋ 

ᵈᵱᶋᵞᵪᵾ ᵺ ᵾᵴᵪᵗᶋ ᵰᵰᵾ ᵇ ᵷᵿ ᵧᵦ 

ᵮ ᵦᶀ ᵿᵷᵗᵾᵺ ᵲᶋ ᵗᵾ ᵴᵾᵿᵙ ᵈᵱᶋᵞᵪᵾᵗᶋ 

ᶇ ᵿᵩᵗᵾᵲᵴᵾᵊ ᵧᵾᵪᶀᵱᵻ, ᵿᵷ ᵥᶁ 

ᵈᵱᶋᵞᵪᵾ ᶇ  

ᵷᵲᵬᵲ 

 

ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲ v

ᵈᵷ ᵱᵗ 

ᵪᵬᵪ    

ᵦᵾᵷᵗ 
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ᵷ ᵲᵬᵲᶀ 

ᵺᵻᵲᶀᵗᵲᵥ  

ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵷᵪ ᵋᵬᵯᶋ ᵾ ᵺᵿᵰᵿᵦᵗᶋ 

ᵿᵦᵿᵪᵿᵩᵗᶋ ᵋᵬᵿ ᵧᵿᵦᵰᵾ ᵲᶇᵘᵾᵗχ  ᵦᵧᵾ 

ᵷᶃᵾᵲᶋᵬᵥᵗᵾ ᵗᵾᵱ  ᵙ ᵲ ᵺᶁᵲᵿ ᵦ ᵙ ᵲᵪᶇᵝ, 

ᵈᵱᶋᵞᵪᵾ ᶇ ᵿᵩᵗᵾᵲ ᵿᵯ  ᵇᵷᶈᵩ ᵮ ᵦᶀ 

ᵿᵷᵗᵾᵺ ᵯᵑᵗᶋ ᵘ ᵣᵰᵾ ᵬ ᵧᵾᵪᶀᵱ ᵸᵾᵺᵪ, 

ᵧᵾᵪᶀᵱ ᵮᵾᵿᵺ ᵨᵾ, ᵿᵷ ᵥᶁ ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵷᵪ 

ᵋᵬᵯᶋ ᵾ ᵺᵿᵰᵿᵦᵗᶋ ᵿᵦᵿᵪᵿᵩ, ᵦᵧᵾ 

ᵧᵾᵪᶀᵱ ᵞᵪ ᵿᵦᵿᵪᵿᵩᵗᶋ ᵺᵰ ᵷᵱᵰᵾ 

ᵈᵱᶋᵞᵪᵾ ᵝᶇᵰɛᵾ ᵯᵑᵗᵾ ᵮ ᵦᶀᵻ ᵴᵾᵊ 

ᵻᵡᵾᵉᵪᶇᵝ, 

ᶢ

ᶢ  

ᵌᵞᵾ  ᵈᵬᶂ ᵦ  

ᵲ ᵋᵬᵴ ᵩᵦᵾ  

ᵋᵞᵾ ᵗᵾ ᶋᵦtᵾᵴᵾᵊ ᵈᵱᶋᵞᵪᵾ ᶇ ᵰᵾ 

ᵿᵮᵞᶁᵿᵴᵮᵿᵗᶋ ᵴᵾᵉᵪ χ ᵙᵲᵬᵾᵿᵴᵗᵾ ᵺᵄᵙ 

ᵺᵰ ᵷᵱ ᵙ ᵲ ᵧᵾᵬᵪᵾ ᵙᵪ   

ᵈᵱᶋᵞᵪᵾ ᶇ 

 

ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲ v

ᵈᵱᶋᵞᵪᵾᵗᶋ 

ᵴᵾᵙᵦᵰᵾ 

ᵺᵰᵾᵷᶇᵸ 

ᵙ ᵲᵑᵗᶋ ᵝ    

ᵦᵾᵷᵗ 

ᵗᶁᵴ ᵴᵾᵙᵦ ᶥ,ᶡᶡ,ᶡᶡᶡ 

ᵗᶁᵴ ᵿᵪᵰᵾ ᵥ ᵲ ᵺ  ᴥ ᵾᵴ  χᴥ ᵲᵥᵰᵾ ᵴᵾ ᶇ ᵴᵾᵙᵦ  
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ᶩ.ᶤ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵴᵾᵙᵦᵗᶋ ᵺᵾᵲᵾᵅᵸ 

ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾᵗᶋ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵴᵾᵙᵦ ᵿᵪ  ᵦᵾᵿᵴᵗᵾᵰᵾ ᵨᶇᵘᵾᵊᵑᵗᶋ  ᵝ  ɜ ᵦᵾᵷᵗᶋ ᵗᶂᵴ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ 

ᵘᵜ ᵗᶋ ᵴᵾᵿᵙ ᵪᶇ. . ᶩ ,ᶅᶡᶡ,ᶡᶡᶡ ᵴᵾᵙ ββ ᵾᵿᵴᵗᵾ ᶤᶧ ᵰᵾ ᵦᵾᵷ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ

ᵦᵾᵿᵴᵗᵾ ᶤ :ᵻ ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾᵗᶋ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵴᵾᵙᵦ 

.ᵸ. ᵿᵷᵷᵲᵥ  ᵲᵗᵰ (ᵪᶇ. ) 

.ɡ  ᵗᶁᵴ ᵇᵿᵯᵷᶃᵿ  ᵘᵜ ᶤᶡ,ᶡᶡ,ᶡᶡᶡ 

.ɥ       ᵱᶂᵪᶀᵗᵲᵥᵗᵾ ᵴᵾᵿᵙ ᵘᵜ  

ᶣ.ᶢ  ᵗᶁᵴ ᵯᶌᵿᵦᵗ ᵷᵾᵦᵾᵷᵲᵥ ᵘᵜ   ᶢᶤ,ᶡᶡ,ᶡᶡᶡ 

 ᵿᵪᵰᵾ ᵥ ᵇᵷᵿᵩ ᶪ,ᶡᶡ,ᶡᶡᶡ 

 ᵺ  ᴥ ᵾᵴ  χb ᵷᵿᵩ ᶥ,ᶡᶡ,ᶡᶡᶡ 

ᶣ.ᶣ ᵗᶁᵴ ᵞᶈᵿᵷᵗ ᵷᵾᵦᵾᵷᵲᵥ ᵱᶂᵪᶀᵗᵲᵥ ᵘᵜ    

 ᵿᵪᵰᵾ ᵥ ᵇᵷᵿᵩ  

 ᵺ  ᴥ ᵾᵴ  χb ᵷᵿᵩ ᶥ,ᶡᶡ,ᶡᶡᶡ 

ᶣ.ᶤ ᵗᶁᵴ ᵺᵾᵰᵾᵿᵞᵗ-d ᵧ ᵗ ᵦᵧᵾ ᵺᵾᵅ ᵗᶃᵿᵦᵗ ᵘᵜ ᶢᶤ,ᶡᶡ,ᶡᶡᶡ 

 ᵿᵪᵰᵾ ᵥ ᵇᵷᵿᵩ ᶪ,ᶡᶡ,ᶡᶡᶡ 

 ᵺ  ᴥ ᵾᵴ  χb ᵷᵿᵩ ᶥ,ᶡᶡ,ᶡᶡᶡ 

 ɨ ᵗᶁᵴ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵱᶂᵪᶀᵗᵲᵥ ᵘᵜ    

 ɩ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵇᵪᶁᵙᵰᵪ u  ᴥ ᶤ,ᶡᶡ,ᶡᶡᶡ 

 ᵗᶁᵴ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵘᵜ  (ᶢ+ᶣ+ᶤ+ᶥ) ᶩ ,ᶅᶡᶡ,ᶡᶡᶡ  
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ᵬ ᵲ ᵝᶇᵨ  ᶅ  ᵷᵾᵦᵾᵷᵲᵥ ᵇᵪᶁᵙᵰᵪ 

ᵷᵾᵦᵾᵷᵲᵥ ᵺᵅᵲvt ᵾ ɛ ᵬᵾᵱᵻ  ᵗᵾᵱ ᵷᵱᵪ ᵙᵪ  ᵷᵾᵦᵾᵷᵲᵥ ᵺᵅᵲv ᵿᵪᵱᵰᵾᵷᵴᶀ, ɥɟ ᶨ ʝᵰᵾ ɛ ᵴᶇᵘ ᴝ ᵲᵑ 

ᵮᵰᶋᵿᵞᵰ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵷ ᵧᵾᵬᵪ ᵱᶋᵞᵪᵾ β ᵱᵾᵲ ᴝ ᵲᵑᵗᶋ ᵻᶋ  ɜᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵷ ᵧᵾᵬᵪ ᵱᶋᵞᵪᵾᵴᶇ 

ᵦᵾᵷᵗᵴᵾᵊ ᵦᵾᵷ ᵗᵾᵱ ᵷᵱᵪ ᵙᵪ ᵗᵾ ᵴᵾᵿᵙ ᵺᵻᵞᵦᵾ ᵨᵾᵪ ᵙᵪ  ᵿᵪᵨ ᵿᵸᵗᵾᵗᶋ ᵯᶂᵿᵰᵗᵾ ᵿᵪᵷᵾ ᵻ ᵙᵨ ᵝ  ɜβ ᵺ γ

ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵷ ᵧᵾᵬᵪ ᵱᶋᵞᵪᵾᵗᵾ ɛ ᶇ ᵱᵻ ᵿᵪ  ᵇᵪᶁᵺᵾᵲ β ᵱ ᵙ ᵲᵑᵗᶋ ᵝ : 

¶ ᵈᵱᶋᵞᵪᵾ t ᵾᵱ ᵷᵱᵪᵗᵾ ᵿᵷᵿᵯ  ᵗᵾᵱ ᵻ ᵴᵾᵊ ᵰᵾᵙ  ᵿᵪᵨ ᵸᵪ ᵙ χɜ   

¶ ᵷᵾᵦᵾᵷᵲᵥ b ᵪᶁᵙᵰᵪᵗᶋ ᵴᵾᵿᵙ ᵺᵮᵿ ᵩᵦ ᵈᵷ ᵱ tᵿᵪᵗᵾᵱᵻ ᵗᶋ ᵬᵿᵻᵜᵾᵪ ᵙᵪ  ᶟ  

¶ ᵈᵱᶋᵞᵪᵾᵮᵾᵡ ᵪ ᵞᵾᵪᶇ ᵪᵗᵾᵲᵾ ᵰᵗ ᵯᵾᵷᵻ ᵗᶋ ᵱᶂᵪᶀᵗᵲᵥ ᵦᵧᵾ ᵺᵗᵾᵲᵾ ᵰᵗ ᵯᵾᵷᵻ ᵗᶋ ᵮᵤᵾᵷᵾ ᵙᵪ  

ᵋᵬᵱᶁ ɛ ᵬᵾᵱᵻ ᵗᶋ ᵾᵷᵩᵾᵪ ᵙᵪ  ᶟ  

¶ ᵇᵪᶁᵙᵰᵪ β ᵧᵾ ᵬ ᵲ ᵥᵗᶋ (monitoring and auditing) tᵾᵱ  ᵺ ᵮᵩᶀ ᵬᵲᶇᵘᵾ ᵦᵱᵾᵲ ᵙᵪ  ᶟ  

ᵦᵾᵿᵷᵦ d ᵱᶋᵞᵪᵾᵗᶋ t ᵾᵱᵾ ᵷᵱᵪᵮᵾᵡ ᵪ ᵞᵾᵪᶇ ᵿᵪᵩᵾ ᵲᵦ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷᵻ ᵗᶋ ᵺᶁᵟᵾᵉᵑt ᵾ ᵷᵾᵦᵾᵷᵲᵥ 

ᵺᵅᵲv  ɛ ᵬᵾᵱᵻ ᵗᶋ ᴥᶇᵗ ᵞᵾᵄᵜ ᵦᵧᵾ ᵈᵱᶋᵞᵪᵾᵗᶋ ᵇᵪᶁᵙᵰᵪ, ᵰᶂ ᵱᵾ  t χd  ρt ᵾᵱ ᵻ  ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵷ ᵧᵾᵬᵪ 

ᵱᶋᵞᵪᵾᵰᵾ ᵺᵰᶇ ᵡᵑᵗᶋ ᵝ  ɜᵱᵺ ᵱᶋᵞᵪᵾᵰᵾ, d ᵱᶋᵞᵪᵾᵗᶋ ᵿᵷᵿᵯ  ᵜᵲᵥᵰᵾ ᵇᵬᵪᵾᵋᵪᶇ ᵿᵷᵿᵩ ᵲ ᵈᵱᶋᵞᵪᵾᵗᶋ 

ᵿᵞ ᵰᶇᵷᵾᵲ ᵿᵪᵗᵾᵱᵻ ᵗᶋ ᵿᵷᵷᵲᵥ ᵋ ᵴᶇᵘ ᵙ ᵲᵑᵗᶋ ᵝ ɜ d ᵱᶋᵞᵪᵾᵺᵄᵙ ᵺ ᵮᵿ ᵩᵦ ᵿᵪᵗᵾᵱᵻ  ᵞ ᵦᶈ: ᵧᵾᵪᶀᵱ 

ᵿᵪᵗᵾᵱ, ᵧᵾᵿᵪᵱ ᵿᵷᵗᵾᵺ ᵺᵅ ᵧᵾᵻ , ᵿᵣᵿᵯᵞᵪ ᵷᵪ ᵗᵾᵱᵾ ᵴᵱ, d ᵨᵴᵾᵊ b ᵪᶁᵙᵰᵪ ᵦᵧᵾ ᵿᵪᵥ ᵱ ᵿᵴᵪ ᵱᶋᵞᵪᵾᵴᶇ 

ᵺᵻᵱᶋᵙ ᵬᶁ  ᵱᵾᵋχ ᶇ β ɜ 

.ᶅ ɡ ᵇᵪᶁᵙᵰᵪ ᵙᵿᵦ ᵇᵿᵯᵴᶇᵿᵘᵗᵲ v 

ᵈᵱᶋᵞᵪᵾᵗᵾ ᵱᶇᵗ ᵱᵾᵗᵴᵾᵬᵻ ᵗᶋ b ᵪᶁᵙᵰᵪ ᵬ ᵾᵦ ᵾ ᵺᶁᵜᵪᵾᵻᵗᶋ b ᵿᵯᵴᶇᵘᵗᵲ vᴝ ᵪᶁ  ᵬᵨ ᵝ  ɜ ᵾ 

ᵺᶂᵜᵪᵾᵻ ᵗᶋ ᵈᵩᵾᵲᵰᵾ ᵘᶇᵴᵾᵰᵴᶇ ᵯᵿᵷ ᵱᵗᶋ ᵴᵾᵿᵙ ᵱᶋᵞᵪᵾ ᵦᵞᶁᵰᵾ  ᵙᵨ ᵝ ɜ bᵪᶁᵙᵰᵪ ᵙᵿᵦ ᵇᵿᵯᵴᶇᵿᵘᵗᵲᵥ ᵙᵪᵾ ᵴᶇ 

ᵈᵱᶋᵞᵪᵰᵾ ᵺᶁᵩᵾᵲ ᵙᵪᶁ  ᵬᵪ  ᵬ ᵻᵴᶇ ᵾᵧᵿᵰᵗᵦᵾ ᵬᵾᵋᵪᶇ ᵲ χᵱᵾᵄ ᵯᵾᵷᵗᵾᵲᶀ ᵱᶋᵞᵪᵾ ᵦᵞᶁᵰᵾ  ᵙᵪ  ᵺᵚᵾᵋ ᵬᶁ ᵱᵾ ᵋᵪᶇ β

 ɜd ᵱᶋᵞᵪᵾᵗᵾ ᵱᵾᵗᵴᵾᵬᵻ ᵗᶋ ᵰᶂ ᵱᵾ  t χᴝ  χd ᵩᵾᵲ ᵲᶇᵘᵾ ᵇᵪᶁᵙᵰᵪ, ᵬᵾᵴᵪᵾ b ᵪᶁᵙᵰᵪ ᵲ ᵯᵾᵷ ᵇᵪᶁᵙᵰᵪ 

ᵙ ᵲ ᵝ  ɜ

.ᶅᶢ.ᶢ ᵾᵲᵿ ᵯᵗ ᵇᵷ ᵧᵾᵗᶋ (Baseline) b ᵪᶁᵙᵰᵪ 

ᵾᵲᵿ ᵯᵗ ᵇᵷ ᵧᵾᵗᶋ b ᵪᶁᵙᵰᵪ d ᵱᶋᵞᵪᵾ t ᵾᵱ ᵷᵱᵪ ᵯ ᵨᵾ ᵇᵙᵾᵿᵣ ᵙ ᵲᵪᶇ ᵇᵪᶁᵙᵰᵪ ᵿᵷᵿᵩ ᵻᶋ  ɜd ᵱᶋᵞᵪᵾ 

ᵗᵾᵱᵾ ᵷᵱᵪ ᵪᶇ ᶇ ᵗᶋ ᵿᵷᵩᵰᵾᵪ ᵯᶌᵿᵦᵗ, ᵺᵾᵰᵾᵿᵞᵗ-d ᵧ ᵗ ᵦᵧᵾ ᵺᵾᵅ ᵗᶃᵿᵦᵗ, γ ᶈᵿᵷᵗ d ᵨ ᵺᶂᵜᵪᵾᵻ ᵗᶋ 

ᵇᵿᵯᵴᶇᵿᵘᵗᵾᵲᵥ ᴝ ᵪᶁ ᵬᵨ ᵝ  ɜd ᵩᵾᵲ ᵲᶇᵘᵾ b ᵪᶁᵙᵰᵪᵗᵾ ᵰᵰᵾ ᵾ  ᵺᶁᵜᵪᵾᵴᶇ ᵯᵿᵷ ᵱᵰᵾ ρᶇᵘᵾ ᵬᵲᶇᵗᵾ ᵬ ᵲᵷᵦ ᵪᵻ  

ᵦᶁᵴᵪᵾ ᵙᵪ  ᵰ ᵦ ᵬᶁ ᵨᵝ ɜ  

.ᶅᶢ.ᶣ ᵿᵪᵱᵰᵬᵾᵴᵪ (Compliance) b ᵪᶁᵙᵰᵪ  
ᵿᵪᵱᵰᵬᵾᵴᵪ ᵇᵪᶁᵙᵰᵪᵰᵾ d ᵱᶋᵞᵪᵾ ᵗᵾᵱ ᵷᵱᵪ ᵪᶁ ᵇᵙᵾᵿᵣ ᵿᵦᵷᶇᵨᵪᵰᵾ ᵺᶁᵟᵉᵑᵗᵾ ᵯᵾᵷ ᵱᶂᵪᶀᵗᵲᵥᵗᵾ 

ᵋᵬᵾᵱᵻ ᵗᶋ ᵿᵴᵿᵘᵦ ᵿᵦᵷ ᵦᵾ ᵺᵰᵾᵷᶇᵸ β  ᵗ ᵝᶈᵪ ᵻᶇᵪᶁ  ᵬᵨ ᵝ ɜ ᵱᵺᶈ ᴝ ᵲᶀ ᵿᵦᵷᶇᵨᵪᵰᵾ ᵺᶁᵟᵾᵉᵑᵗᵾ t ᵾᵱᵿᵷᵿᵩᵻ, 
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ᵷᵾᵦᵾᵷᵲᵥ ᵰᶈ ᶀ ᵋᵬᵾᵱᵻ , ᵺ ᵗᵴ χᴝ  χ ᵿᵦᵷ ᵦᵾ  ᵝ ᵗ ᵝᶈᵪ ᵲ ᵈᵱᶋᵞᵪᵾ ᵗᵾᵱ ᵷᵱᵪ ᵨᵾ ᵿᵦᵷ ᵦᵾᵰᵾ 

ᵋ ᵴᶇᵿᵘᵦ ᵮᶁᵄᵨᵾᵻ ᵗᶋ b ᵪᶁᵺᵲᵥ β  ᵗ ᵝᶈᵪ ᵧᵴᵙᵦ ᵬᵰᵾ ᵻᶇᵪᶁ  ᵬᵨ ᵝ ɜ 

.ᶅᶢ.ᶤ ᵯᵾᵷ (Impact) b ᵪᶁᵙᵰᵪ  

ᵈᵱᶋᵞᵪᵾ ᵺ  ᴥ ᵾᵴ ᵮχᵾ χɛ ᵬ  ᵷᵾ ᵦᵿᵷᵗ ᵯᵾᵷᵻ ᵗᶋ ᵇ ᵱᵱᵪ ᵙᵪᶁ  ᵪᶈ ᵷᵾ ᵦᵷᵰᵾ ᵯᵾᵷ ᵇᵪᶁᵙᵰᵪᵗᶋ ɛ ᶇ ᵱ ᵻᶋ 

 ɜ ᵯᵾᵷ b ᵪᶁᵙᵰᵪᵴᶇ ᵯᵾᵷ ᵱᶂᵪᶀᵗᵲᵥᵴᵾ ət ᵺᵲᶀ ᵯᵾᵷtᵾᵲᶀ ᵬᵰᵾ ᵬᵰᵾ ᵮᵣᵾɛχ ᵺ ᵗ ᵝ ᵯ ᶇ ᵗᶁᵲᵾᵴᵾᵊ 

ᵿᵪᵨ ᵸᵪ ᵙᵨ ᵝ  ɜ

.ᶅᶣ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵇᵪᶁᵙᵰᵪᵗᵾ ᵺᶂᵜᵗᵻ 

ᵦᵾᵷ ᵗᵾᵱ ᵷᵱᵪ ᵪᶇ ᶇ ᵗᶋ ᵈᵩᵾᵲᵯᶂᵦ ᵦ ᵱᵾᵅᵗ, ᵬᵿᵻᵜᵾᵪ ᵦᵧᵾ ᵈᵗᵴᵪ ᵙ ᵲᵑᵗᵾ ᵇᵪᶁᵗᶂᵴ ᵷᵾ ᵿᵦᵗᶂᵴ ᵯᵾᵷ 

ᵑᵷᵅ ᵷᵾᵦᵾᵷᵲᵥ ᵺᵅᵲ ᵥᵗᵾ ᵋᵬᵾᵱᵻ ᵴᵾᵊ ᵱᵾᵪ ᵨᵊ ᵦᵾᵷᵗᵴᶇ ᵬᵾᵴᵪᵾ ᵙᵪᶁ ᵬᵪ  ᵲ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷᵗᶋ 

ᵯᵾᵷᵗᵾ ᵲᵦᵾᵗᶋ ᵇᵪᶁᵙᵰᵪ ᵙᵪ  ᵺᶂᵜᵗᵻ  ᵿᵦᵷᶇᵨᵪᵰᵾ ᵋ ᵴᶇᵘ ᵙ ᵲᵑᵗᵾ ᵝᵪᶍ  ɜ

ᶪ.ᶤ  b ᵪᶁᵙᵰᵪ ᵿᵷᵿᵩ 

ᵋ ᵴᶇᵿᵘᵦ ᵇᵪᶁᵙᵰᵪᵗᵾ ᵱᵗ ᵺᶂᵜᵗᵴᵾᵊ ᵗᶃᵿᵦ ᵻᶇᵲᶀ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵇᵪᶁᵙᵰᵪ ᵙᵪ  ᵺᵰᵱ ᵦᵾᵿᵴᵗᵾ ᵿᵦᵷᶇᵨᵪᵰᵾ 

ᵋ ᵴᶇᵘ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ

ᶪ.ᶥ  ᵇᵪᶁᵙᵰᵪᵗᶋ ᵴᵾᵿᵙ ᵺᵰᵱ ᵦᵾᵿᵴᵗᵾ  

ᵈᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥ ᵲ ᵺ  ᴥ ᵾᵴᵪt ᵾ ᵿᵷᵿᵯ  ᵇᵷ ᵧᵾᵰᵾ ᵇᵪᶁ ᵅ ᵙᵪᶁ ᵬᵪ  ᵯᵑᵗᵾᵴᶇ ᵺᶂᵜᵗᵗᶋ ᵗᶃᵿᵦ ᵻᶇᵲᶀ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ 

ᵇᵪᶁᵙᵰᵪ ᵙᵪ  ᵺᵰᵱ ᵦᵾᵿᵴᵗᵾ ᵿᵦᵷᶇᵨᵪᵰᵾ ᵋ ᵴᶇᵘ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ  

ᶪ.ᶦ ᵇᵪᶁᵙᵰᵪ ᵙᵪ  ᵿᵪᵗᵾᵱ 

ᵷᵾᵦᵾᵷᵲᵥ ᵺᵅᵲ ᵥ ᵒᵪ, ᶣᶡᶨᶧ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ ᵺᵅᵲ ᵥ ᵿᵪᵱᵰᵾᵷᵴᶀ, ᶣᶡᶨᶨ ᵰᵾ ᵋ ᵴᶇᵘ ᵯᵑ ᵇᵪᶁᵺᵾᵲ 

ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵇᵪᶁᵙᵰᵪᵗᶋ ᵴᵾᵿᵙ ᵺ ᵮᵿ ᵩᵦ ᵿᵪᵗᵾᵱ ᵷᵾ ᵰ ᵾᵴᵱ ᵷᵾ ᵿᵷᵯᵾᵙ ᵿᵞᵰᶇᵷᵾᵲ ᵪᶇᵝ ɜ ᵦᵾᵷᵗ ᵈᵭᶈᵴᶇ 

ᵬᵿᵪ ᵗᶁᵪᶈ ᵪ ᵗᶁᵪᶈ ᵺᶂᵜᵗ ᵇᵪᶁᵙᵰᵪ ᵙᵪ ᵝ ᵞᵺᵴᶇ ᵙᵨᵾ  ᵗᶁᵪᶈ ᵿᵦᵗᶂᵴ ᵯᵾᵷᵴᵾᵊ ᵦᶁ ᵦᶈ ᵻᵡᵾᵋᵪ ᵷᵾ ᵱᶂᵪ ᵙᵪ  ᵺ ᵗᵪᶇᵝ 

 ɜ ᵦᵾᵷᵗᵴᶇ ᵦᵾᵷᵗᶋ ᵿᵪᵰᵾ ᵥ ᵦᵧᵾ ᵺ  ᴥ ᵾᵴ  χᴝ ᵪ  ᵜᵲᵥᵰᵾ ᵺᶋᵮᵾᵡ ᵷᵾᵦᵾᵷᵲᵥᵰᵾ ᵬᵲᶇᵗᵾ ᵯᵾᵷᵗᶋ ᵿᵷᵹᵱᵰᵾ 

ᵱᶇᵗ ᶧ ᵰᵿᵻᵪᵾᵰᵾ ᵷ:ᵇᵪᶁᵙᵰᵪ ᵙ ᵲ ᵺᶋᵗᶋ ᵿᵦᵷᶇᵨᵪ ᵺ ᵮᵿ ᵩᵦ ᵿᵪᵗᵾᵱ ᵷᵾ ᵿᵷᵯᵾᵙᵰᵾ ᵬᶇᵸ ᵙᵪ ᵝ  ɜ

ᶪ.ᶧ ᵇᵪᶁᵙᵰᵪᵗᶋ ᵴᵾᵿᵙ ᵇᵪᶁᵰᵾᵿᵪᵦ ᵲᵗᵰ 

ᵦᵾᵷ ᵗᵾᵱᵾ ᵷᵱᵪ (ᵿᵪᵰᵾ ᵥ ᵲ ᵺ  ᴥ ᵾᵴ )χ ᵗᶋ ᵺᵰᵱᵰᵾ ᵿᵷᵿᵯ  ᵺᶂᵜᵗᵻ ᵗᶋ ᵇᵪᶁᵙᵰᵪ ᵙᵪ  ᵈᵷ ᵱᵗ ᵬᵪ  ᵲᵗᵰ 

ᵬᵿᵪ ᵿᵦᵷᶇᵨᵪᵰᵾ ᵋ ᵴᶇᵘ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ ᵦᵾᵷᵗᶋ ᵾᵲᵿ ᵯᵗ ᵇᵷ ᵧᵾᵗᶋ ᵇᵪᶁᵙᵰᵪ, ᵿᵪᵱᵰᵬᵾᵴᵪᵾ ᵇᵪᶁᵙᵰᵪ ᵲ 

ᵯᵾᵷ ᵇᵪᶁᵙᵰᵪ ᵦᵾᵿᵴᵗᵾ ɨ ᶨ ᵰᵾ ɛ ᵴᶇᵘ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ

ᵇᵪᶁᵙᵰᵪ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵱᶋᵞᵪᵾ ᵲ ᵺᵰᵱ ᵦᵾᵿᵴᵗᵾ  

ᵦᵾᵷ t ᵾᵱ ᵷᵱᵪ ᵬᵿᵝ ᵱᵺᵗᵾ ᵿᵦᵗᶁᵴ ᵯᵾᵷ ᵱᶂᵪᶀᵗᵲᵥ ᵙᵪ  ᵲ ᵇᵪᶁᵗᶁᵴ ᵯᵾᵷᵴᵾᵊ ᵇᵿᵩᵗᵦᵰ ᵙᵪ ᵗᵾ ᵴᵾᵿᵙ 

ᵧᵾᵪ, ᵺᵰᵱ ᵲ ᵗᵾᵱ ᵰᵗᶋ ᵯᶌᵿᵦᵗ, ᵺᵾᵰᵾᵿᵞᵗ, d ᵧ ᵗ β ᵧᵾ ᵺᵾᵄ ᵗᶃᵿᵦᵗ ᵷᵾᵦᵾᵷᵲᵥᵗᵾ ᵯᵾᵷᵗᶋ ᵺᶂᵜᵗ ᵿᵪᵩᵾ ᵲᵥ 

ᵙᵲᶀ ᵱᶁᵪᵦᵰ ᵰᵿᵻᵪᵾ ᵲ ᵷᵾ ᵹ ᵗ ᵬᵴᶇ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ b ᵪᶁᵙᵰᵪᵗᶋ ᵷ ᵧᵾ ᵙ ᵲᵑᵗᶋ ᵝ ɜ b ᵪᶁᵙᵰᵪ t ᵾᵱ ᵰᵗᶋ 

ᵺ ᵷᵿ ᵩ ᵿᵷᵷᵲᵥ ᵿᵪ  ᵮᵰᶋᵿᵞᵰ ᵦᵾᵿᵴᵗᵾ ɨ ᶨ ᵰᵾ ᵦᶁᵦ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ 
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ᵦᵾᵿᵴᵗᵾ ɨ :ʝ b ᵪᶁᵙᵰᵪ ᵿᵷᵿᵩ ᵲ ᵺᵰᵱ β ᵾᵿᵴᵗᵾ 

ᵇᵪᶁᵙᵰᵗᶋ ᵗᵾᵲ  ᵇᵪᶁᵙᵰᵪᵗᶋ ᵺᶂᵜᵗ  ᵇᵪᶁᵙᵰᵪᵗᶋ ᵿᵷᵿᵩ  ᵧᵾᵪ ᵺᵰᵱ ᵇᵪᶁᵰᵾᵿᵪᵦ ᵲᵗᵰ  ᵇᵪᶁᵙᵰᵪ ᵙᵪ  

ᵿᵪᵗᵾᵱ 

ᵾᵲᵿ ᵯᵗ ᵇᵷ ᵧᵾᵗᶋ ᵇᵪᶁᵙᵰᵪ 

ᵷᵿᵪᵗᶋ ᵙᶁᵥ ᵦᵲ ᵷᵿᵪᵗᶋ ᵇᵿᵩᵗ 

ᵬ ᵲᵰᵾᵥ ᵲ ᵿᵦ ᵦᵾ  

ᵷᵿᵪ ᵰᵾᵬᵪ 

ᵱ ᵗᶋ ᵱᶋᵙ   

ᵿᵪᵰᵾ ᵥ ᶇ  ᵿᵯ ᵿᵪᵰᵾ ᵥ ᵜᵲᵥᵰᵾ 

ᵷᵹ ᵗᶋ ᶣ ᵬᵡᵗ  

ᶣᶡ,ᶡᶡᶡ ᵷᵪ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ 

ᵰ ᵾᵴᵱ, 

ᵷᵾᵦᵾᵷᵲᵥ ᵿᵷᵯᵾᵙ 

ᵷᵾᵱᶁᵗᶋ ᵙᶁᵥ ᵦᵲ ᵻᵾᵷᵾᵰᵾ PM10 , 

PM2.5 ᵲ COt ᶋ 

ᵬ ᵲᵰᵾᵥ  

Air Visual Pro 

ᵾᵲᵾ ᵷᵾᵱᶁᵗᶋ 

ᵙᶁᵥ ᵦᵲ ᵰᵾᵬᵪ 

ᵙ ᵲᵪᶇ  

ᵿᵪᵰᵾ ᵥ ᶇ  ᵿᵯ ᵿᵪᵰᵾ ᵥ ᵜᵲᵥᵰᵾ 

ᵷᵹ ᵗᶋ ᶣ ᵬᵡᵗ 

ᶣᶡ,ᶡᶡᶡ ᵷᵪ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ 

ᵰ ᵾᵴᵱ, 

ᵷᵾᵦᵾᵷᵲᵥ ᵿᵷᵯᵾᵙ 

ᵬᵾᵪᶀᵗᶋ ᵙᶁᵥ ᵦᵲ PH, TS, DO, 

ecoli ᵈ ᵨ 

ᵱᶋᵙᵸᵾᵴᵾᵰᵾ 

ᵬᵲᶀ ᵥ  

ᵿᵪᵰᵾ ᵥ ᶇ  ᵿᵯ ᵿᵪᵰᵾ ᵥ ᵜᵲᵥᵰᵾ 

ᵷᵹ ᵗᶋ ᶣ ᵬᵡᵗ 

ᶤ ,ɟᶡᶡᶡ ᵷᵪ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ 

ᵰ ᵾᵴᵱ, 

ᵷᵾᵦᵾᵷᵲᵥ ᵿᵷᵯᵾᵙ 

ᵯᵾᵷ ᵇᵪᶁᵙᵰᵪ 

ᵻ ᵲᵱᵾᵴᶀ ᵲ ᵬᵾ ᵗ ᵙ 

ᵺᵅᵙᶈ ᵯᶌᵿᵦᵗ 

ᵿᵣᵞᵾᵉᵪ  

ᵷᶃ ᵾᵲᶋᵬᵥ ᵲ ᵮᵙᶈᵜᵾ 

ᵿᵪᵰᵾ ᵥ  

ᵧᵴᵙᵦ ᵰᵥ  ᵈᵱᶋᵞᵪᵾ 

ᶇ  ᵿᵯ   

ᵿᵪᵰᵾ ᵥ ᵦᵧᵾ 

ᵺ  ᴥ ᵾᵴ  χ ᵜᵲᵥᵰᵾ 

ᵷᵹ ᵗᶋ ᶣ ᵬᵡᵗ  

ᵘᵜ  ᵪᵴᵾ ᶇ  ᵷᵪ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ 

ᵰ ᵾᵴᵱ, ᵷᵾᵦᵾᵷᵲᵥ 

ᵿᵷᵯᵾᵙ 

ᵨᶂᵿᵹᵦ ᵬᵾᵪᶀ ᵦᵧᵾ 

ᵭᶋᵻᶋᵲᵰᶈᵴᵾ 

ᵤᵴ ᵿᵪᵗᵾᵺᶀᵗᶋ 

ᵺᵅᵲᵜᵪᵾ, ᵈᵱᶋᵞᵪᵾ 

ᶇ  ᵷᵲᵬᵲᵗᶋ 

ᵷᵾᵿᵺ ᵨᵾᵻ ᵰᵾ ᵬᵲᶇᵗᶋ 

ᵯᵾᵷ 

ᵧᵴᵙᵦ ᵰᵥ, 

ᵇ ᵦᵷᵾ ᵦᵾ , ᵭᶋᵡᶋᵻ 

ᵈᵱᶋᵞᵪᵾ 

ᶇ  ᵲ ᵷᵲᵬᵲ 

ᵿᵪᵰᵾ ᵥ ᵲ ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲᵥᵰᵾ  ᵰᵿᵻᵪᵾᵰᵾ ᶢ 

ᵬᵡᵗ  

ᵘᵜ  ᵪᵴᵾ ᶇ  ᵷᵪ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ 

ᵰ ᵾᵴᵱ, ᵷᵾᵦᵾᵷᵲᵥ 

ᵿᵷᵯᵾᵙ 
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ᵬᵾᵪᶀᵗᶋ ᵙᶁᵥ ᵦᵲ ᵬᵾᵪᶀ ᵿᵪᵗᵾᵺ ᵪᶇ 

ᵢᵾᵋᵄᵇᵷᵴᶋᵗᵪ, 

ᵿᵷᵿᵯ  ᵱᵾᵲᵾᵿᵰᵡᵲᵻ 

ᵪᵰᶂᵪᵾ ᵺᵅᵗᵴᵪ ᵲ 

ᵱᶋᵙᵸᵾᵴᵾᵰᵾ ᵬ ᵲ ᵥ 

ᵈᵱᶋᵞᵪᵾ 

ᶇ  ᵿᵯ   

ᵿᵪᵰᵾ ᵥ ᵲ ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲᵥᵰᵾ ᵷᵹ ᵗᶋ ᶥ 

ᵜᶋᵡᶀ  

ᶧᶡ,ᶡᶡᶡ ᵷᵪ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ 

ᵰ ᵾᵴᵱ, ᵷᵾᵦᵾᵷᵲᵥ 

ᵿᵷᵯᵾᵙ 

ᵷᵾᵱᶁᵗᶋ ᵙᶁᵥ ᵦᵲ ᵻᵾᵷᵾᵰᵾ PM10 , 

PM2.5 ᵲ COt ᶋ 

ᵬ ᵲᵰᵾ v

ᵧᵴ ᵿᵪᵲᶀ ᵥ ᵲ 

ᵈᵩᵾᵲᵯᶂᵦ ᵦ ᵱᵾᵅᵗᵺᵅᵙ 

ᵦᶁᵴᵪᵾ ᵙᵪ  ᵲ Air 

Visual Pro ᵾᵲᵾ 

ᵷᵾᵱᶁᵗᶋ ᵙᶁᵥ ᵦᵲ ᵰᵾᵬᵪ  

ᵈᵱᶋᵞᵪᵾ 

ᶇ  ᵿᵯ   

ᵿᵪᵰᵾ ᵥ ᵲ ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲᵥᵰᵾ ᵷᵹ ᵗᶋ ᶢ 

ᵬᵡᵗ  

ᶤᶡ.ᶡᶡᶡ  ᵷᵪ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ 

ᵰ ᵾᵴᵱ, ᵷᵾᵦᵾᵷᵲᵥ 

ᵿᵷᵯᵾᵙ 

ᵷᵿᵪᵗᶋ ᵙᶁᵥ ᵦᵲ ᵷᵿᵪᵗᶋ ᵬ ᵲᵰᵾᵥ ᵷᵿᵪ ᵰᵾᵬᵪ ᵱ ᵗᶋ 

ᵱᶋᵙ ᵙᵲᶀ ᵈᵩᵾᵲᵯᶂᵦ 

ᵦ ᵱᵾᵅᵗᵺᵅᵙ ᵦᶁᵴᵪᵾ ᵙᵪ   

ᵈᵱᶋᵞᵪᵾ 

ᶇ  ᵷᵲᵬᵲ  

ᵿᵪᵰᵾ ᵥ ᵲ ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲᵥᵰᵾ ᵷᵹ ᵗᶋ ᵷ 

ᵬᵡᵗ  

ᶤᶡ,ᶡᶡᶡ ᵷᵪ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ 

ᵰ ᵾᵴᵱ, ᵷᵾᵦᵾᵷᵲᵥ 

ᵿᵷᵯᵾᵙ 

ᵿᵷᵬᵨ ᵷ ᵧᵾᵬᵪ  ᵺᶂᵜᵗ ᵷᵾᵻ ᵥᵾᵴᶀ, 

ᵇᵿ  ᵺᵅᵱ ᵗᶋ 

ᵾᵷᵩᵾᵪ, ᵘᶁ ᵴᵾ ᵞ ᵙᵾ  

ᵇᵷᵴᶋᵗᵪ, 

ᵗᵰ ᵜᵾᵲᶀᵺᵅᵙ 

ᵇ ᵦᵲ ᵱᵾ  

ᵈᵱᶋᵞᵪᵾ 

ᶇ   

ᵿᵪᵰᵾ ᵥ ᵦᵧᵾ 

ᵺ  ᴥ ᵾᵴ  χ ᵜᵲᵥᵰᵾ 

ᵷᵹ ᵗᶋ ᶣ ᵬᵡᵗ  

ᵘᵜ  ᵪᵴᵾ ᶇ  ᵷᵪ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ 

ᵰ ᵾᵴᵱ, ᵷᵾᵦᵾᵷᵲᵥ 

ᵿᵷᵯᵾᵙ 

ᵇᵧ ᵦ ᵰᵾ 

ᵬ ᵲᵷᵦ ᵪ  

ᵈᵱᶋᵞᵪᵾᵰᵾ ᵺᵅ ᵴᵪ 

ᵞᵪᵸᵿ ᵻ 

ᵈᵱᶋᵞᵪᵗᶋ ᵲᶇᵗᵣ , 

ᵗᵰ ᵜᵾᵲᶀ ᵲ ᵗᵾᵰᵨᵾᵲ 

ᵷᵙ ᵺᵅᵙ ᵝᵴᵭᵴ  

ᵈᵱᶋᵞᵪᵾ 

ᶇ  ᵿᵯ   

ᵿᵪᵰᵾ ᵥ ᵲ ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲᵥᵰᵾ ᵈᵷ ᵱᵗᵦᵾ 

ᵇᵪᶁ ᵬ 

ᵘᵜ  ᵪᵴᵾ ᶇ  ᵷᵪ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ 

ᵰ ᵾᵴᵱ, ᵷᵾᵦᵾᵷᵲᵥ 

ᵿᵷᵯᵾᵙ 

ᵬᶇᵸᵾᵙᵦ ᵷᵾ ᵱ 

ᵺᶁᵲ ᵾ  

ᵨᶁᵚ ᵡᵪᵾᵗᶋ ᵗᵾᵲ, 

ᵨᶁᵚ ᵡᵪᵾᵗᶋ ᵿᵦᵬᶂ ᵦ 

ᵷᵾ ᵱ ᵗᶇ ᵗᶋ ᵲᶇᵗᵣ , 

ᵗᵰ ᵜᵾᵲᶀ ᵲ ᵗᵾᵰᵨᵾᵲ 

ᵷᵙ ᵺᵅᵙ ᵝᵴᵭᵴ  

ᵈᵱᶋᵞᵪᵾ 

ᶇ  ᵲ ᵷᵲᵬᵲ 

ᵿᵪᵰᵾ ᵥ ᵦᵧᵾ 

ᵺ  ᴥ ᵾᵴ  χ ᵜᵲᵥᵰᵾ 

ᵷᵹ ᵗᶋ ᶣ ᵬᵡᵗ 

ᵘᵜ  ᵪᵴᵾ ᶇ  ᵷᵪ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ 

ᵰ ᵾᵴᵱ, ᵷᵾᵦᵾᵷᵲᵥ 

ᵿᵷᵯᵾᵙ 

ᵯᶌᵿᵦᵗ ᵺᵅᵲᵜᵪᵾᵗᶋ 

ᵺᵅᵲ ᵥ ᵯᵑ 

ᵪᵯᵑᵗᶋ  

ᵯᶌᵿᵦᵗ ᵺᵅᵲᵜᵪᵾᵗᶋ 

ᵦᵴᵾᵰᵾᵿᵧᵗᶋ ᶇ , 

ᵮᵾᵡᶋ 

ᵧᵴᵙᵦ ᵿᵪ ᵲ ᵥ ᵦᵻᵦ 

ᵧᵾᵪᶀᵱᵺᵅᵙ ᵝᵴᵭᵴ 

ᵈᵱᶋᵞᵪᵾ 

ᶇ  ᵷᵲᵬᵲ  

ᵿᵪᵰᵾ ᵥ ᵜᵲᵥᵰᵾ 

ᵈᵷ ᵱᵗᵦᵾ ᵇᵪᶁᵺᵾᵲ  

ᵘᵜ  ᵪᵴᵾ ᶇ  ᵷᵪ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ 

ᵰ ᵾᵴᵱ, ᵷᵾᵦᵾᵷᵲᵥ 

ᵿᵷᵯᵾᵙ 
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ᵷ χβ ᵧᵾ ᵷᵪ ᵬᵦᶀ 

ᵲ ᵷ ᵱᵞ ᵦᶁ  

ᵷ  χβ ᵧᵾ ᵴᶋᵬᶋ ᵰᶁᵘ 

ᵷᵪ ᵬᵦᶀᵗᶋ ᵇᵷ ᵧᵾ, 

ᵷ ᵱᵞ ᵦᶁᵗᶋ ᵬᵨᵿᵜ ᵻ  

ᵧᵴᵙᵦ ᵿᵪ ᵲ ᵥ ᵈᵱᶋᵞᵪᵾ 

ᶇ  ᵲ ᵷᵲᵬᵲ 

ᵿᵪᵰᵾ ᵥ ᵦᵧᵾ ᵺᵅᵜᵾᵪᵴ 

ᵜᵲᵥᵰᵾ  ᵈᵷ ᵱᵗᵦᵾ 

ᵇᵪᶁᵺᵾᵲ ᴝ ᵦᶀ ᴝ ᵪ    

ᵘᵜ  ᵪᵴᵾ ᶇ ᵷᵪ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ 

ᵰ ᵾᵴᵱ, ᵷᵾᵦᵾᵷᵲᵥ 

ᵿᵷᵯᵾᵙ 

ᵺᵾᵰᵾᵿᵞᵗ 

ᵺᵨᵯᵾᵷᵗᶋ b ᵷ ᵧᵾ   

ᵈᵬᵲᵾᵿᵩᵗ ᵦᵧᵾ 

ᵇᵿ ᵱ ᵙᵿᵦᵿᵷᵿᵩ  

ᵧᵾᵪᶀᵱᵮᵾᵺᶀ 

ᵗᵾᵰᵨᵾᵲᵺᵄᵙ β ᵴᵭᵴ  

ᵈᵱᶋᵞᵪᵾ 

ᶇ  ᵲ ᵷᵲᵬᵲ 

ᵿᵪᵰᵾ ᵥ ᵦᵧᵾ ᵺᵅᵜᵾᵪᵴ 

ᵜᵲᵥᵰᵾ  ᵈᵷ ᵱᵗᵦᵾ 

ᵇᵪᶁᵺᵾᵲ ᴝ ᵦᶀ ᴝ ᵪ    

ᵘᵜ  ᵪᵴᵾ ᶇ ᵷᵪ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ 

ᵰ ᵾᵴᵱ, ᵷᵾᵦᵾᵷᵲᵥ 

ᵿᵷᵯᵾᵙ 

ᵿᵪᵱᵰᵬᵾᵴᵪᵾ ᵇᵪᶁᵙᵰᵪ 

ᵷᵾᵦᵾᵷᵲᵥᶀᵱ 

ᵯᵾᵷ ᵰᶂ ᵱᵾᵅᵗᵪ 

ᵿᵦᵷᶇᵨᵪᵴᶇ 

ᵺᶁᵟᵾᵑᵗᶋ ᵇᵪᶁᵗᶂᵴ 

ᵦᵧᵾ ᵿᵦᵗᶂᵴ 

ᵯᵾᵷ ᵬᵾᵴᵪᵾ ᵙᵲᶇ/ 

ᵪᵙᵲᶇᵗᶋ  

ᵷᵾᵦᵾᵷᵲᵥᶀᵱ 

ᵷ ᵧᵾᵬᵪ ᵱᶋᵞᵪᵾᵴᶇ 

ᵺᵰᵾᵷᶇᵸ ᵙᵲᶇᵗᶋ ᵺ ᵬᶂᵥ  

ᵱᶂᵪᶀᵗᵲᵥᵗᶋ ᵋᵬᵾᵱ 

ᵿᵪᵰᵾ ᵥ ᵦᵧᵾ ᵺ  ᴥ ᵾᵴ  χ

ᵇᵷᵿᵩᵰᵾ ᵴᵾᵙᶁ 

ᵙ ᵲᵑᵗᶋ  

ᵇᵷᵴᶋᵗᵪ, ᵇᵪᵾᵷᵾ ᵲᵦᵾ/ 

ᵿᵦᵷᶇᵨᵪ ᵇ ᵱᵱᵪ  

ᵈᵱᶋᵞᵪᵾ 

ᶇ   

ᵿᵪᵰᵾ ᵥ ᵦᵧᵾ 

ᵺ  ᴥ ᵾᵴ  χ ᵜᵲᵥᵰᵾ 

ᵷᵹ ᵗᶋ ᶣ ᵬᵡᵗ  

ᵘᵜ  ᵪᵴᵾ ᶇ  ᵷᵪ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ 

ᵰ ᵾᵴᵱ, ᵷᵾᵦᵾᵷᵲᵥ 

ᵿᵷᵯᵾᵙ 

ᵨᶂᵹᵥ 

ᵲᶋᵗᵧᵾᵰ,ᵬᵾᵪᶀ, 

ᵰᵾᵡᶋ ᵲ ᵭᶋᵻᶋᵲ 

ᵷ ᵧᵾᵬᵪ, 

ᵷᵾᵦᵾᵷᵲᵥᶀᵱ 

ᵺᵅᵲ ᵥᵗᶋ 

ᵋᵬᵾᵱᵻ ᵗᶋ 

ᵿᵪᵱᵰᵬᵾᵴᵪᵾ  

ᵩᶁᵴᶋᵗᶋ ᵦᵲ, ᵷᵿᵪᵗᶋ 

ᵬ ᵲᵰᵾᵥ, ᵷᶀᵗᶃᵦ 

ᵿᵦᵷᶇᵨᵪ 

ᵇᵷᵴᶋᵗᵪ, ᵲᶇᵗᵣ ᵗᶋ 

ᵺᵿᵰ ᵾ, ᵰᵾᵬᵪ, 

ᵗᵾᵰᵨᵾᵲ ᵺᵅᵙ ᵝᵴᵭᵴ ᵲ 

ᵷᵾᵱᶁ ᵨᶂᵹᵥ ᵰᵾᵬᵪ 

ᵱ ᵗᶋ ᵱᶋᵙ  

ᵈᵱᶋᵞᵪᵾ 

ᶇ  ᵷᵲᵬᵲ  

ᵿᵪᵰᵾ ᵥ ᵦᵧᵾ 

ᵺ  ᴥ ᵾᵴ  χ ᵜᵲᵥᵰᵾ 

ᵷᵹ ᵗᶋ ᶥ ᵬᵡᵗ  

ᶢ,ᶡᶡ,ᶡᶡᶡ ᵷᵪ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ 

ᵰ ᵾᵴᵱ, ᵷᵾᵦᵾᵷᵲᵥ 

ᵿᵷᵯᵾᵙ 
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ᵢᶋᵺ ᵭᶋᵻᶋᵲᵰᶈᵴᵾᵗᶋ 

ᵷᵙ ᵗᵲᵥ  

ᵭᶋᵻᶋᵲ ᵷᵙ ᵗᵲᵥ ᵙᵲᶇᵲ 

ᵲᵾ ᶇ , ᵝᶁ ᶈ ᵲᵛᵗᶋ ᵣ 

ᵡᵿᵷᵪᵻ 

ᵭᶋᵻᶋᵲᵗᶋ ᵷᵙ ᵗᵲᵥ ᵲ 

ᵤᶁᵷᵾᵪᶀ ᵙᵨᵾ  ᵿᵪᵙᵲᵾᵪᶀ 

ᵈᵱᶋᵞᵪᵾ 

ᶇ  ᵷᵲᵬᵲ 

ᵺ  ᴥ ᵾᵴ  χ ᵜᵲᵥᵰᵾ 

ᵨᶈᵿᵪᵗ  

ᵘᵜ  ᵪᵴᵾ ᶇ  ᵷᵪ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ 

ᵰ ᵾᵴᵱ, ᵷᵾᵦᵾᵷᵲᵥ 

ᵿᵷᵯᵾᵙ 

ᵬᵾᵪᶀᵗᶋ ᶋᵦᵻ ᵗᶋ 

ᵺᵅᵲ ᵥ  

ᵬᵾᵪᶀᵗᶋ PH, 

hardness, 

turbidity ᵈ ᵨ  

ᵬᵾᵪᶀᵗᶋ ᶋᵦᵗᶋ ᵪᵰᶂᵪᵾ 

ᵺᵅᵗᵴᵪ ᵙ ᵲ ᵬ ᵲ ᵥ 

ᵈᵱᶋᵞᵪᵾ 

ᶇ  ᵿᵯ 

ᵺ  ᴥ ᵾᵴ  χ ᵜᵲᵥᵰᵾ 

ᵷᵹ ᵗᶋ ᶣ ᵬᵡᵗ 

ᶢᶡ,ᶡᶡᶡ ᵷᵪ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ 

ᵰ ᵾᵴᵱ, ᵷᵾᵦᵾᵷᵲᵥ 

ᵿᵷᵯᵾᵙ 

ᵈᵬᵦᵗᵾᵴᶀᵪ 

ᵦᵱᵾᵲᶀᵗᶋ ᵴᵾᵿᵙ 

ᵺᵜᶇᵦᵪᵾ ᵦᵾᵿᵴᵰ  

ᵦᵾᵿᵴᵰᵗᶋ ᵺᵅ ᵱᵾ ᵲ 

ᵺᵻᵯᵾᵙᶀᵻ ᵗᶋ ᵺᶂᵜᶀ 

ᵇᵷᵴᶋᵗᵪ, 

ᵗᵰ ᵜᵾᵲᶀᵺᵄᵙ ᵇ ᵦᵷᵾ ᵦᵾ   

ᵈᵱᶋᵞᵪᵾ 

ᶇ 

ᵺ  ᴥ ᵾᵴ  χ ᵜᵲᵥᵰᵾ 

ᵷᵹ ᵗᶋ ᶣ ᵬᵡᵗ  

ᵘᵜ  ᵪᵴᵾ ᶇ  ᵷᵪ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ 

ᵰ ᵾᵴᵱ, ᵷᵾᵦᵾᵷᵲᵥ 

ᵿᵷᵯᵾᵙ 

ᵻ ᵲᵱᵾᵴᶀ ᵲ ᵬᵾ ᵗ ᵙ 

ᵺᵙᶈ ᵯᶌᵿᵦᵗ 

ᵿᵣᵞᵾᵉᵪ  

ᵷᶃ ᵾᵲᶋᵬᵥ ᵲ ᵮᵙᶈᵜᵾ 

ᵿᵪᵰᵾ ᵥ  

ᵧᵴᵙᵦ ᵰᵥ  ᵈᵱᶋᵞᵪᵾ 

ᶇ  ᵿᵯ   

ᵿᵪᵰᵾ ᵥ ᵦᵧᵾ 

ᵺ  ᴥ ᵾᵴ  χ ᵜᵲᵥᵰᵾ 

ᵷᵹ ᵗᶋ ᶣ ᵬᵡᵗ  

ᵘᵜ  ᵪᵴᵾ ᶇ  ᵷᵪ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ 

ᵰ ᵾᵴᵱ, ᵷᵾᵦᵾᵷᵲᵥ 

ᵿᵷᵯᵾᵙ 

ᵦᶋ ᵗᵑᵗᶋ 

ᵬ ᵲᵰᵾᵥ ᵷᵾ ᵮ ᵤ 

ᵘᵾᵪᶇᵬᵾᵪᶀ ᵦᵧᵾ 

ᵿᵷᵩᶁᵦ ᵋᵬᵱᶋᵙ 

ᵙᵲᶇᵗᶋ ᵷᵾ ᵪᵙᵲᶇᵗᶋ  

ᵿᵮᵴ, ᵯᶌᵜᵲᵻ  ᶋ β ᵞᵾᵄᵜ βγ ᵾ 

ᵧᵴᵙᵦ ᵿᵪ ᵲ ᵥ  

ᵈᵱᶋᵞᵪᵾ 

ᶇ  ᵿᵯ 

ᵿᵪᵰᵾ ᵥ ᵲ ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲᵥᵰᵾ ᵱᶇᵗ 

ᵰᵿᵻᵪᵾᵰᵾ  

ᵘᵜ  ᵪᵴᵾ ᶇ  ᵷᵪ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ 

ᵰ ᵾᵴᵱ, ᵷᵾᵦᵾᵷᵲᵥ 

ᵿᵷᵯᵾᵙ 

ᵮᵾᵴ ᵰ ᵦᵻᵦ 

ᵴ ᵿᵙᵗ ᵯᶇᵨᵯᵾᵷ 

ᵴ ᵿᵙᵗ ᵻᵅᵸᵾᵺᵅᵙᶈ 

ᵺ ᵮᵿ ᵩᵦ ᵙᶁᵪᵾᵺᶋᵻ 

ᵿᵪᵲᶀ ᵥ, ᵇ ᵦᵷᵾ ᵦᵾ ᵈᵱᶋᵞᵪᵾ 

ᶇ  ᵷᵲᵬᵲ 

ᵿᵪᵰᵾ ᵥ ᵲ ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲᵥᵰᵾ ᵷᵹ ᵗᶋ ᶣ 

ᵬᵡᵗ 

ᵘᵜ  ᵪᵴᵾ ᶇ  ᵷᵪ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ 

ᵰ ᵾᵴᵱ, ᵷᵾᵦᵾᵷᵲᵥ 

ᵿᵷᵯᵾᵙ 

ᵧᵾᵪᶀᵱ ᵲᶋᵞᵙᵾᵲᶀ ᵧᵾᵪᶀᵱ ᵗᵰ ᵜᵾᵲᶀᵗᶋ 

ᵺᵅ ᵱᵾ 

ᵿᵪᵲᶀ ᵥ, ᵗᵰ ᵜᵾᵲᶀᵺᵄᵙ 

ᵇ ᵦᵷᵾ ᵦᵾ 

ᵈᵱᶋᵞᵪᵾ 

ᶇ 

ᵿᵪᵰᵾ ᵥ ᵲ ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲᵥᵰᵾ ᵷᵹ ᵗᶋ ᶣ 

ᵬᵡᵗ 

ᵘᵜ  ᵪᵴᵾ ᶇ  ᵷᵪ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ 

ᵰ ᵾᵴᵱ, ᵷᵾᵦᵾᵷᵲᵥ 

ᵿᵷᵯᵾᵙ 
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ᵬᶇᵸᵾᵙᵦ ᵷᵾ ᵱ 

ᵺᶁᵲ ᵾ  

ᵺᶁᵲ ᵾ 

ᵋᵬᵗᵲᵥᵻ /ᵺᵾᵰ ᶀᵗᶋ 

ᵱᶋᵙ, ᵿᵪᵱᵿᵰᵦ 

ᵷᵾ ᵱ ᵞᵾᵄᵜ  

ᵲᶇᵗᵣ  ᵺᵿᵰ ᵾ, 

ᵗᵰ ᵜᵾᵲᶀᵺᵄᵙ ᵇ ᵦᵷᵾ ᵦᵾ 

ᵇ ᵬᵦᵾᵴ ᶇ   ᵿᵪᵰᵾ ᵥ ᵲ ᵺ  ᴥ ᵾᵴ  χ

ᵜᵲᵥᵰᵾ ᵷᵹ ᵗᶋ ᶣ 

ᵬᵡᵗ 

ᵘᵜ  ᵪᵴᵾ ᶇ  ᵷᵪ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ 

ᵰ ᵾᵴᵱ, ᵷᵾᵦᵾᵷᵲᵥ 

ᵿᵷᵯᵾᵙ 

ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵇᵪᶁᵙᵰᵪ ᵘᵜ ᶤ,ᶡᶡ,ᶡᶡᶡ  
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ᵬ ᵲ ᵝᶇᵨ  ɡ  ɟᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵬ ᵲ ᵥ 

ᵷᵾᵦᵾᵷᵲᵥ ᵺᵅᵲv o ,χ ᶣᶡᶨᶧ t ᶋ ᵬ ᵲ ᵝᶇᵨ ɥ t ᶋ ᵨᵭᵾ ᶢᶣ tᵾ b ᵪᶁᵺᵾᵲ ᵗᶁᵪᶈᵬᵿᵪ ᵬ ᵲᵱᶋᵞᵪᵾ ᵺᶁ  ᵯᵑᵗᶋ ɥ ᵷᵹ  

ᵯᶁ ᵾᵪ ᴝᵲᶇᵗᶋ ᵿᵰᵿᵦᵴᶇ ᶧ ᵰᵿᵻᵪᵾᵿᵯ  ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵬ ᵲ ᵥ ᵙᵪᶁᵬ χᵾᵷᵩᵾᵪ ᵲᵻᶇᵗᶋ β  ɜ ᵱᵺ ρᵭᵾ ᵇᵪᶁᵺᵾᵲ ᵦᵾᵷ 

ᵗᵾᵱᵾ ᵷᵱᵪᵮᵾ χᵷᵾᵦᵾᵷᵲᵥᵰᵾ ᵬ χ ᵿᵦᵗᶂᵴ ᵯᵾᵷ, ᵱᶂᵪᶀᵗᵲᵥᵗᵾ ᵴᵾᵿᵙ ᵇᵬᵪᵾᵉᵑᵗᶋ ᵋᵬᵾᵱ, ᵱ ᵦᶋ ɛ ᵬᵾᵱᵗᶋ 

ᵯᵾᵷᵗᵾ ᵲᵦᵾ ᵦᵧᵾ ᵈᵄᵗᵴᵪ ᵪᵙ ᵲᵑᵗᵾ ᵯᵾᵷᵻ ᵗᶋ ᵿᵷ ᶇᵹᵥ ᵙᵲᶀ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵬ ᵲ ᵥ ᵿᵦᵷᶇᵨᵪ ᵇᵩᵾᵷᵿᵩᵗ 

ᵬᵰᵾ ᵲᵾᵘᵪᶁᵬᵪ  ᵾᵷᵩᵾᵪ ᵦᶋᵗᶇᵗᶋ ᵝ  ɜ

ᶢɟ . ɡ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵬ ᵲ ᵥᵗᵾ ᵗᵾᵲ  

ᵗ. ᵿᵪᵥ ᵱ β ᵻᵗᶋ ᵬ ᵲ ᵥ: ᵱᵺᵴᶇ ᵿᵪᵥ ᵱ ᵦᵻᵗᶋ ᵋᵬᵗᵲᵥᵗᶋ ᵬᵰᵾ ᵷᵾᵦᵾᵷᵲᵥ ᵯᵾᵷ ᵰᶂ ᵱᵾ  tᵪt ᶋ 

ᵯᵾᵷᵗᵾ ᵲᵦᵾᵗᶋ ᵬ ᵲ ᵥ ᵙᵨ ᵝ  ɜ

.u  tᵾᵱᵾ ᵷᵱᵪ ᵬ ᵲ ᵥ: ᵱᵺ ᵬᵲᶀ ᵥᵴᶇ b ᵱᵱᵪᵰᵾ ᵺᵻᵰᵦ ᵯᵑᵗᵾ ᵗᶁᵲᵾᵻ ᵗᶋ ᵗᵾᵱᵾ ᵷᵱᵪ ᵯᵑᵗᶋ ᵷᵾ ᵪᵯᵑᵗᶋ 

ᵬ ᵲ ᵥ ᵙᵨ ᵝ  ɜ

.ᴝ  tᵾᵱ ᵗᶋ ᵯᵾᵷᵗᵾ ᵲᵦᵾ ᵬ ᵲ ᵥ: ᵱᵺᵴᶇ ᵦᵾᵷ t ᵾᵱ ᵷᵱᵪ β ᵧᵾ ᵷ ᵧᵾᵬᵪ ᵗᵾᵱ ᵗᶋ ᵯᵾᵷᵗᵾᵲᶀᵦᵾ ᵬ ᵲ ᵥ 

ᵙᵨ ᵝ  ɜ

.ɯ  dᵱᶋᵞᵪᵾᵗᶋ ᵯᵾᵷ ᵬ ᵲ ᵥ: ᵱᵺ ᵬ ᵲ ᵥᵴᶇ ᵦᵾᵷᵗᶋ ᵗᵾᵱᵾ ᵷᵱᵪᵮᵾᵡ ᵷᵾᵦᵾᵷᵲᵥᵰᵾ ᵈᵑᵗᵾ ᵬ ᵲᵷ ᵦᵪᵻ ᵗᶋ 

ᵬ ᵲ ᵥ ᴝ ᵨ ᵝ ɜ 

ᵛ. ᵈᵗᵴᵪ ᴝ ᵲᵑᵗᶋ ᵿᵷᵿᵩ ᵬ ᵲ ᵥ: ᵱᵺ ᵬ ᵲ ᵥᵴᶇ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷᵻ ᵗᶋ ᵱᶂᵪᶀᵗᵲᵥᵗᵾ ᵴᵾᵿᵙ ᵬᶂᵷᵾ ᵪᶁᵰᵾᵪ 

ᵙ ᵲᵑᵗᵾ ᵿᵷᵿᵩᵻ ᵗᶋ ᵺ ᵡᵗᵦᵾ β ᵧᵾ ᵋᵬᵱᶋᵿᵙᵦᵾᵗᶋ ᵬ ᵲ ᵥ ᵙᵨ ᵝ  ɜ

.ᴥ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ  tᵪ ᵱᵾ ᵬ ᵲ ᵥ: ᵱᵺᵴᶇ d ᵴᶋᵜᵪᵾ ᵰᵗ ᵰᵰᵾ ᵷᵾᵦᵾᵷᵲᵥ ᵯᵾᵷ 

ᵰᶂ ᵱᵾ  tᵪt ᶋ ᵮᵘᵦ ᵇᵬᵪᵾᵉᵑᵗᵾ ᵿᵷᵿᵩᵻ  ᵲ ᵨᶃᵿ ᵗᶋᵥᵻ ᵗᶋ ᵬ ᵲ ᵥ ᵙᵨ ᵝ  ɜ

ᶢɟ . ɥ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵬ ᵲ ᵥᵰᵾ ᵺᵅᵴ ᵪᶇ ᵬ  

.t ᵬ ᵲt : ᵬ ᵲ ᵗ ᵯ ᵾᵴᶇ ᵺ ᵮᵿ ᵩᵦ ᵿᵪᵗᵾᵱ ᵪᶇᵝ  ɜ

.u ᵬᵲᶀᵿ ᵦ ᵬ ( ᵦᵾᵷᵺᵄᵙ ᵺᵲᶋᵗᵾᵲ ᵯᵑᵗᶋ): ᵬᵲᶀᵿ ᵦ ᵯ ᵾᵴᶇ ᵦᵾᵷᵗ ᵪᶇᵝ  ɜ

.ᴝ β ᶇ ᶋ ᵬ: β ᶇ ᶋ ᵬ  ᵯ ᵾᵴᶇ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵬ ᵲ ᵥᵰᵾ ᵺᵻᵯᵾᵿᵙ ᵪᶇ ᵗᵦᶈ ᵺᵲᶋᵗᵾᵲ ᵪᵯᵑᵗᵾ ᵬᵲᵾᵰᵸ ᵨᵾᵦᵾ ᵺᵅ ᵧᵾ 

ᵷᵾ ᵬ ᵲ ᵗ ᵷᵾ ᵬ ᵲᵿ ᵦᵴᶇ β ᶋᵗᶇᵗᶋ ᵿᵪᵗᵾᵱ ᵪᶇᵝ  ɜ

ᶢɟ . ɨ ᵷᶇᵿ ᵝᵗ ᵬ ᵲ ᵥᵗᶋ ᵴᵾᵿᵙ ᵺᵅᵴ  ᵺᵅ ᵧᵾᵗᶋ ᵈᵩᵾᵲᵰᵾ ᵈ ᵦ ᵲᵗ ᵬ ᵲ ᵥ 

ᵷᶇᵿ ᵝᵗ ᵬ ᵲ ᵥᵗᶋ ᵴᵾᵿᵙ ᵺᵅᵴ  ᵺᵅ ᵧᵾᵗᶋ ᵈᵩᵾᵲᵰᵾ ᵈ ᵦ ᵲᵗ ᵬ ᵲ ᵥᵗᵾ ᵴᵾᵿᵙ ᵿᵪ  ᵿᵷᵿᵩᵻ  ᵱᶋᵙ ᵙ ᵲᵪᶇᵝ 

 ɜ



 

92 
 

.t ᵈ ᵦ ᵲᵗ ᵬ ᵲ ᵥ: d ᵦ ᵲᵗ ᵬ ᵲ ᵥ ᵯᵾᵷ ᵰᶂ ᵱᵾ  t χ ᵿᵦᵷᶇᵨᵪᵰᵾ ᵿᵪ ᵨ  ᵋ ᶇ ᵱ ᵻᵾᵿᵺᵴ ᵙᵪ  

ᵇᵬᵪᵾᵉᵑᵗᶋ ɛ ᵬᵾᵱᵻ ᵗᶋ ᵿᵪᵱᵿᵰᵦ, ᵿᵰᵦ ᵱᶀ, t ᵱ  ρᵲ ᵯᵾᵷᵗᵾᵲᶀ ᵯᵑ ᵪᵯᵑᵗᶋ ᵬ ᵲ ᵥ ᵙᵲᶀ 

ᵷ ᵧᵾᵬᵪᵴᵾ əᵺᶁᵟᵾᵷ ᵨᵾᵪ ᵙᵪ ᵗᵾ ᵴᵾᵿᵙ ᵙ ᵲ ᵝ  ɜᵱᵺᵗᵾ ᵴᵾᵿᵙ ᵦᵾᵷ td ᵭᶈᵴᶇ ᵈ ᵪᵾ 

ᵗᵰ ᵜᵾᵲᶀᵻ ᵗᶋ ᵺᵅᵴ ᵦᵾᵰᵾ ᵱ ᵦᵾ t ᵾᵱ  ᵙᵪ  ᵺ ᶇᵝ  ɜ

.u ᵮᵾ ᵱ ᵬ ᵲ ᵥ: ᵦᵾᵷᵗ ᵷᵱᵅᵴᶇ d ᵦ ᵲᵗ ᵬ ᵲ ᵥ ᵪᵙᵲᶇᵰᵾ ᵗᶁᵪᶈ ᵦᶇ ᶋ ᵬ ᵾᵲᵾ ᵙ ᵲᵪᶇ ᵬᵲᶀ ᵥᵴᵾᵊ 

ᵮᵾ ᵱ ᵬ ᵲ ᵥ ᵯᵿᵪ ᵝ  ɜ

.ᴝ ᵮᵾ ᵱᵗᵾᵲᶀ ᵬ ᵲ ᵥ: ᵦᵾᵷᵗ ᵷᵱᵅᵴᶇ d ᵦ ᵲᵗ ᵦᵧᵾ ᵮᵾ ᵱ ᵬ ᵲ ᵥ ᵗᶁᵪᶈᵬᵿᵪ χ ᵙᵲᵾᵑᵰᵾ ᵇᵪᶁᵙᵰᵪ ᵙᵪ  

ᵿᵪᵗᵾᵱ ᵷᵱᵅᵴᶇ ᵬ ᵲ ᵥ ᵙᵪ ᵬᵪ b ᵷ ᵧᵾᵴᵾᵊ ᵮᵾ ᵱᵗᵾᵲᶀ ᵬ ᵲ ᵥ ᵯᵿᵪ ᵝ  ɜ

.ɯ  ᵷᶈᵿ ᵝᵗ ᵬ ᵲ ᵥ: ᵷᵊ ᵝᵾᵴᶇ ᵺᵰᵱᵰᵾ ᵿᵪᵿᵻᵦ ᵪᵯᵑᵲ ᵗᶁᵪᶈ ᵚᵡᵪᵾᵗᶋ ᵈᵩᵾᵲᵰᵾ ᵙ ᵲᵪᶇ ᵬ ᵲ ᵥᵴᵾᵊ 

ᵷᶈᵿ ᵝᵗ ᵬ ᵲ ᵥ ᵯᵿᵪ ᵝ  ɜ

ᶢɟ . ɩ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵬ ᵲ ᵥ ᵿᵦᵷᶇᵨᵪᵗᶋ u ᵾᵄᵜᵾ  

ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵬ ᵲ ᵥ ᵿᵦᵷᶇᵨᵪᵗᶋ u ᵾᵄᵜᵾ ᵱᵺ ᵗᵾᵲ ᵲᵻᵪᶇ βɜ 

 ᵇ ᵱᵾᵱ ɡ: t ᵾᵱ ᵗᵾᵲᶀ ᵺᵾᵲᵾᵅᵸ  

ᵇ ᵱᵾᵱ :ɥ ᵬ ᵲ ᵥ ᵸᵾᵺᵿᵪᵗ ᵦᵧᵾ ᵬ ᵲ ᵥ t ᵾᵱᶀ ᵿᵷᵷᵲᵥ, ᵈᵱᶋᵞᵪᵾ ᵧᵴᵰᵾ ᵙ ᵲᵑᵗᶋ ᵇ ᵦᵷᵾ ᵦᵾ , 

ᵬ ᵲ ᵥ ᴝ ᵪ  ᵬ , ᵬ ᵲ ᵥᵗᵾ ᶇ  ᵲ ᵿᵷᵿᵩ ᵦᵧᵾ ᵦ ᵱᵾ ᵗ ᵲ ᵿᵷᵷᵲᵥ  

 ᵇ ᵱᵾᵱ :ɨ ᵬ ᵲ ᵥᵗᶋ ᵬᶂᵥ  ᵿᵷᵷᵲᵥ  

 ᵇ ᵱᵱᵪ ɩ: d ᵱᶋᵞᵪᵾ ᵺ ᵮ ᵩᵰᵾ ᵬᵾᵴᵪᵾ ᵙᵪᶁ  ᵬᵪ  ᵺᶁᵟᵾᵷ ᵦᵧᵾ ᵺᶁᵩᵾᵲᵾ ᵰᵗ ᵗᵾᵱ   

 ᵇᵪᶁᵺᶂᵜᶀ ɡ: ᵺ ᵮᵿ ᵩᵦ β ᵱᵾ ᵗ ᵲ ᵿᵷᵷᵲᵥ  

 ᵇᵪᶁᵺᶂᵜᶀ :ɥ ᵬ ᵲ ᵥᵰᵾ ᵺᵰᵾᵷᶇᵸ ᵯᵑᵗᵾ ᵞᵪᵸᵿ   

 ᵇᵪᶁᵺᶂᵜᶀ :ɨ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵬ ᵲ ᵥᵗᶋ ᴥ ᶇᵗᵿᵴ  
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ᵦᵾᵿᵴᵗᵾ ɨ :ɭ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵬ ᵲ ᵥᵗᶋ ᵜᶇᵗᵿᵴ 

. 

ᵺ 

ᵿᵷᵷᵲᵥ  ᵈᵱᶋᵞᵪᵾ

ᵗᶋ 

ᵗᵱᵾᵗᵴᵾᵬ  

ᵇᵪᶁᵰᵾᵪ 

ᵙ ᵲᵑᵗᶋ 

ᵯᵾᵷ  

ᵘᵾᵺ ᵯᵾᵷ  ᵱᶂᵪᶀᵗᵲᵥᵗᵾ 

ᵋᵬᵾᵱ  

ᵯᵾᵷ

ᵗᵾ ᵲᵦᵾ  

ᵺᶂᵜᵪᵾ  ᵦ ᵱᵾ ᵗ

ᵗᶋ ᶋᵦ  

.t ᵯᶌᵿᵦᵗ ᵬ  

.ɡ  ᵷᵾᵱᶁᵗᶋ 

ᵙᶁᵥ  

ᵞᶇᵪᶇᵲᶇᵡᵲ ᵲ 

ᵺᵷᵾᵲᶀ 

ᵺᵾᵩᵪ 

ᵺ  ᴥ ᵾᵴ ᵮχᵾ

 χ

ᵷᵾᵱᶁᵗᶋ 

ᵙᶁᵥ ᵦᵲ

ᵰᵾ ᵾᵺ  

ᵞᵪ ᵷᵾ ᵱᵰᵾ 

ᵿᵦᵗᶂᵴ ᵯᵾᵷ 

ᵷᵾᵺ ᵷᵾᵺ 

ᵺ ᵮᵿ ᵩ ᵲᶋᵙ 

    

.ɥ  ᵬᵾᵪᶀᵗᶋ 

ᵙᶁᵥ  

       

.ɨ  ᵷᵪᶀᵗᶋ 

ᵰᵾ ᵾ  

       

.ɩ  ᵯᶂᵋᵬᵱᶋᵙ         

.ɪ  ᵞᵴ ᶋᵦ         

.u ᵞᶈᵿᵷᵗ ᵬ  

.ɡ  ᵷ  χγ ᵅᵙᵴ         

.ɥ  ᵷᵪ ᵬᵿᵦ         

.ɨ  ᵞᶀᵷᵞ ᵦᶁ         

.ɩ  ᵙᶈᵲᵗᵾ         

.ɪ  ᵰᵾᵝᵾ         

.ᵻ  ᵨᶁᵴ ᵯ ᵲ 

ᵺ ᵗᵡᵾᵬ

 ᵞᵾᵿᵦ  

       

.ʝ  ᵺᵅᵲ ᵥ 

ᶇ   

       

.ᴝ ᵺᵾᵰᵾᵿᵞᵗ, d ᵧ ᵗ β ᵧᵾ ᵺᵾᵄ ᵗᶃᵿᵦᵗ ᵬ 

.ɡ  ᵿᵸ ᵾ         

.ɥ  ᵗᶃᵿᵹ         

.ɨ  ᵲᶋᵞᵙᵾᵲᶀ         
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.ɩ  ᵮᵺᵾᵊ 

ᵺᵲᵾᵊ  

       

.ɪ  ᵷ ᵧ ᵲ 

ᵺᵲᵺᵭᵾᵊ  

       

.ᵻ  ᵷᵾᵦᵾᵷᵲ

ᵥᶀᵱ 

ᵺᶌ ᵨᵱ ᵦᵾ  

       

.ʝ  ᵴᶈᵿ ᵙᵗ 

ᵺᵷᵾᵴ  

       

.ɭ  ᵩᵾ ᵰ ᵗ 

ᵦᵧᵾ 

ᵺᵾᵄ ᵗᶃᵿᵦ

ᵗ ᵿ ᵧᵿᵦ  

       

.ᶅ  ᵺᵾᵰᵾᵿᵞᵗ 

ᵿ ᵧᵿᵦ  
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ᵬ ᵲ ᵝᶇᵨ  ɡ  ɡᵿᵪ ᵗᵹ  ᵦᵧᵾ ᵿᵦᵮ ᵦᵾ 

ᶢɡ . ɡ ᵿᵪ ᵗᵹ 

ᵨᶇᵸ χ ᵅ ,ɥ ᵺ ᵲᶀ ᵿᵞ ᵴᵾᵗᶋ t ᵪ ᵬ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵦᵾᵿᵷᵦ d ᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥ ᵙᵲᶀ ᵺ  ᴥ ᵾᵴ  χᴝ ᵲᵑᵰᵾ 

ᵺᵰ uᶇᵴᵗᶁᵨ ᶇᵰᵾ χᶇᵷᵾ ᵬᶁ ᶇ βᵧᵾ ᵧᵾᵪᶀᵱ ᵺᵷ ᵺᵾᵩᵾᵲᵥᵴᵾ əᵴᵾᵯ ᵪᶇ ᵲ ᵮ ᵈᵱᵾᵿᵰᵗ ᵿᵷᵗᵾᵺᵰᵾ ᵺᵻᵱᶋᵙ ᵬᶁ ᶇᵝ 

 ɜ ᵦᵾᵿᵷᵦ dᵱᶋᵞᵪᵾ ᵺᵰᶁᵨᵾᵱᵗ ᵷᵪ ᶇ ᵰᵾ ᵬᵱ ᵬᵪᶀ ᵋ  ᶇ ᵰᵾ ᵧᶋᵲᶈ ᵭᵴᵭᶁᵴ ᵲ ᵧᵾᵪᶀᵱ ᵞᵾᵦᵗᵾ ᵘᵻ ᵰᵾᵰᵾ 

ᵨᵾ ᵦᵾᵷ ᵗᵾᵱ ᵷᵱᵪ ᵙᵨᵾ  ᵢᶁᵴᶋ ᵿᵦ ᵪᶇ ᵷᵾ ᵇᵬᶇ ᵾᵗᶃᵦ φ ᵲᶈ ᵿᵦᵗᶂᵴ ᵯᵾᵷᵻ ᵬᵪ  ᵿ ᵧᵿᵦ ᵨᶇᵿᵘ ᵝ  ɜᵱᵺ 

ᵿᵦᵷᶇᵨᵪᵰᵾ ᵬᵿᵻᵜᵾᵪ ᵯᵑᵗᵾ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ b ᵺᵲᵻ ᵴᵾᵊ ᵱᶂᵪᶀᵗᵾᵲ vᴝ ᵲᶀ ᵷᶀᵗᵾᵱ  ᵦᵻᵺ ᵰ ᵱᵾᵋᵪ ᵯᵾᵷ 

ᵱᶂᵪᶀᵗᵲᵥᵗᵾ ɛ ᵬᵾᵱᵻᵴᶇ b ᵺᵲ ᵙᵪ  ᶇ ᵗᶋ ᵙᶁᵥ ᵦᵲ ᵺᶁᵩᵾᵲᵰᵾ ᵺᵻᵱᶋᵙ ᵬᶁ  ᵱᵾ əγ ᶀᵷᵪ ᵦᵲᵗᶋ ᴝ ᶁᵥ ᵦᵲ ᵗᵾᵱᵰ ᵙᵪ  

ᵺᵻᵱᶋᵙ ᵙᵪ  ᵝ  ɜᵱᵺ d ᵱᶋᵞᵪᵾᵗᶋ ᵷᶀᵗᶃᵿᵦᵗᶋ ᵴᵾᵿᵙ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷ ᵰᶂ ᵱᵾ  t χᵬᵱᵾ ᵲᵻᶇᵗᶋ ᵝ  ɜ

ᵯᵾᵷᵻ ᵗᶋ ᵱᶂᵪᶀᵗᵲᵥ ᵲ ᵺᵅᵴ  ᵷᵾᵦᵾᵷᵲᵥᶀᵱ bᵪᶁᵙᵰᵪ ᵱᶋᵞᵪᵾ ᵗᵾᵱ ᵷᵱᵪ ᵙᵲᶀ ᵦᶋ ᵗᵑᵗᶋ ᵧᵾᵪ ᵲ ᵬ ᵲᵰᵾᵥᵿᵯ 

ᵲᵻᵪᶇ ᵙᵲᶀ ᵷᶀᵗᶃᵦ ᵯᵑᵗᶋ ᵿᵰᵿᵦᵮᵾᵡ ᵈᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥ ᵦᵧᵾ ᵺ  ᴥ ᵾᵴ  χᴝᵪ  ᵺᵦ ᵰᵾ ᵦᵾᵿᵷᵦ dᵱᶋᵞᵪᵾ ᵗᵾᵱ ᵷᵱᵪ 

ᵙ χᵿᵪ ᵗᵹ  ᵿᵪᵗᵾᵿᵴ ᵝ ɜ ᵱᵺᶈ ᴝ ᵲᶀ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵷ ᵧᵾᵬᵪ ᵱᶋᵞᵪᵾᵰᵾ ᵋ ᵴᶇᵘ ᵪᵯᵑᵗᵾ ᵦᵲ ᵪᵗᵾᵲᵾ ᵰᵗ 

ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷᵻ  ᵬᵪ  ᵙᵑᵰᵾ ᵦᵾᵷᵗᵴᶇ ᵈ ᵪᶈ ᵘᵜ ᵰᵾ ᵱᶂᵪᶀᵗᵲᵥᵗᵾ ᵋᵬᵾᵱᵻ  ᵇᵬᵪᵾᵋᵪᶁᵬᵪ  ᵺᵰᶇᵦ ᵱᵺ 

ᵇ ᵱᵱᵪᵗᶋ ᵿᵪ ᵗᵹ  ᵲᵻᶇᵗᶋ ᵝ  ɜ

ᶢɡ .ᶣ  ᵿᵦᵮ ᵦᵾ  

¶ ᵇᵪᶁᵙᵰᵪ ᵱᶋᵞᵪᵾᵰᵾ ᵨᵉᵑᵗᵾ ᵱᶂᵪᶀᵗᵲᵥᵗᵾ ɛ ᵬᵾᵱᵻ ᵗᶋ ᵇᵿᵪᵷᵾᵱ  ᵗᵾᵱᵾ ᵷᵱᵪ ᵲ ᵱᵺᵗᶋ ᵿᵪᵱᵿᵰᵦ 

ᵇᵪᶁᵙᵰᵪ ᵙ ᵲᵪᶇᵝ ɜ 

¶ ᵧᵾᵪᶀᵱᵷᵾᵺᶀᵗᶋ ᵺᵰ ᵱᵾᵻ  ᵮᶁᵿᵟ ᵿᵪᵱᵿᵰᵦ ᵬᵰᵾ ᵋᵪᶀᵻ ᵗᶋ ᵲᵾᵱ ᵺᶁᵟᵾᵷ ᵿᵴᵊᵪᶇ βɜ 

¶ ᵲᶋᵞᵙᵾᵲᶀᵗᶋ ᵴᵾᵿᵙ ᵧᵾᵪᶀᵱᵴᵾᵊ ᵾᵧᵿᵰᵗᵦᵾ ᵨᵉᵪᶇᵝ  ɜ

¶ ᵗᵾᵰᵨᵾᵲᵻ ᵗᶋ ᵴᵾᵿᵙ ᵷᵾ ᵱ ᵲ ᵺᶁᵲ ᵾᵗᵾ ᵺᵾᵰᵾ ᶀᵻ  ᵋᵬᵴ ᵩ ᵙᵲᵾᵊᵪᶇ βɜ 

¶ ᵮᵾᵴᵮᵾᵿᵴᵗᵾᵴᵾ ət ᵾᵰᵨᵾᵲᵗᶋ ᵬᵰᵾ ᵱᶋᵙ ᵙ ᵲᵪᶇᵝᶈ χɜ 

¶ ᵬᵾᵪᶀᵗᶋ ᴝ ᶁᵥ ᵦᵲᵗᶋ ᵿᵪᵱᵿᵰᵦ ᵇᵪᶁᵙᵰᵪ ᵙ ᵲᵪᶇᵝ  ɜ

¶ ᵺ ᵬᶂᵥ ᵱᵾᵗᵴᵾᵬᵗᶋ b ᵪᶁᵙᵰᵪᵗᵾ ᵴᵾᵿᵙ ᵿᵷᵹᵱᵙᵦ ᵿᵷᵻ ᵗᶋ ᵺᵿ ᵰᵿᵴᵦ ᵇᵪᶁᵙᵰᵪ ᵡᶋᵴᶀ ᵿᵪᵰᵾ ᵥ 

ᵙ ᵲᵪᶇᵝ ɜ 

¶ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵬ ᵲ ᵥ ᵿᵪᵱᵿᵰᵦ ᵬᵰᵾ ᵙ ᵲᵪᶇᵝ  ɜ

¶ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵷ ᵧᵾᵬᵪ ᵱᶋᵞᵪᵾᵰᵾ ᵋ ᵴᶇᵘ ᵪᵯᵑᵗᵾ ᵦᵲ ᵪᵗᵾᵲᵾ ᵰᵗ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵯᵾᵷᵻ  ᵬᵪ  ᵙᵑᵰᵾ 

ᵦᵾᵷᵗᵴᶇ ᵈ ᵪᶈ ᵘᵜ ᵰᵾ ᵱᶂᵪᶀᵗᵲᵥᵗᵾ ᵋᵬᵾᵱᵻ  ᵇᵬᵪᵾᵋᵪᶇ β  ɜ 
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yÑȓÞȕÃɠ ̀  ĦÛɠ¾ȗȑÍ ¾ɟ×xÞȕÃɠ  

 



 

97 
 

 



 

98 
 

yÑȓÞȕÃɠ a ÞɟÛxÅȑÑ¾ ÞȓÑȓÛɟ| ÞĞÔȒęÐ ÞȕÃÑɟ 
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yÑȓÞȕÃɠ a ÞɟÛxÅȑÑ¾ ÞȓÑȓÛɟ|Öɟ ÞßÕɟÀɠ ÍÎɟ Ţɟǭ ÞȓÆɟÛßȼ 
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yÑȓÞȕÃɠ b ĦÎɟÑɠ× ÄÙÓÙÖɟ ÞßÕɟÀɠ ÍÎɟ Ţɟǭ ÞȓÆɟÛßȼ 
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yÑȓÞȕÃɠ c Ȼ¿ßȻ ¾ɨ ÖɟÒÑ 

Tree  No Tree Species Diameter Height Remarks Tree  No Tree Species Diameter Height Remarks 

1 Khayar 90 9  341 Khayar 44 6 Hollow 

2 Khayar 95 11  342 Khayar 60 8  

3 Khayar 78 12  343 Khayar 69 11  

4 Khayar 110 5 Dead 344 Khayar 80 13  

5 Khayar 70 9 Dead 345 Khayar 60 13  

6 Khayar 95 8  346 Khayar 57 11  

7 Khayar 92 11  347 Khayar 60 11  

8 Khayar 95 12  348 Sissoo 77 12  

9 Khayar 98 13  349 Khayar 46 7  

10 Khayar 78 12  350 Khayar 62 11  

11 Khayar 95 13  351 Khayar 39 9  

12 Khayar 90 11  352 Khayar 63 12  

13 Khayar 82 13  353 Khayar 55 10  

14 Khayar 83 14  354 Khayar 62 12  

15 Khayar 70 11  355 Khayar 77 12  

16 Khayar 84 12  356 Khayar 70 11  

17 Khayar 93 11  357 Khayar 57 9  

18 Khayar 95 12  358 Khayar 60 12  

19 Sissoo 85 9 Dead 359 Khayar 65 9  

20 Sissoo 86 8 Dead 360 Khayar 98 12  

21 Sissoo 102 10 Dead 361 Khayar 77 10  

22 Khayar 82 12  362 Khayar 97 9 Hollow 

23 Khayar 85 13  363 Sanpat 45 13  

24 Khayar 80 4 Top broken 364 Khayar 100 8  

25 Khayar 75 11  365 Khayar 94 9  

26 Sissoo 101 8 Dead 366 Khayar 77 11  

27 Khayar 95 13  367 Sanpat 112 13  
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28 Khayar 88 12  368 Khayar 72 5 Dead 

29 Khayar 98 13  369 Khayar 92 12  

30 Khayar 88 11  370 Khayar 92 13  

31 Khayar 82 12  371 Khayar 119 13  

32 Sissoo 89 8 Dead 372 Khayar 82 6 Dead 

33 Sissoo 93 7 Dead 373 Khayar 90 13  

34 Khayar 70 8  374 Khayar 77 12  

35 Khayar 90 14  375 Khayar 70 12  

36 Sissoo 80 6 Dead 376 Khayar 82 12  

37 Khayar 85 9  377 Khayar 60 8  

38 Khayar 90 11  378 Khayar 70 12  

39 Khayar 72 14  379 Khayar 72 9  

40 Khayar 70 8 Top broken 380 Khayar 87 12 Biforked 

41 Khayar 80 15  381 Khayar 74 8  

42 Khayar 72 13  382 Khayar 70 7  

43 Khayar 68 12  383 Khayar 61 9  

44 Khayar 66 11  384 Khayar 68 12  

45 Khayar 70 13  385 Khayar 64 13  

46 Khayar 102 14  386 Khayar 70 12  

47 Khayar 65 13  387 Khayar 66 11  

48 Khayar 110 14  388 Khayar 75 12  

49 Khayar 75 12  389 Khayar 85 9  

50 Khayar 80 14  390 Khayar 67 11  

51 Sissoo 115 9 Dead 391 Khayar 77 12  

52 Sissoo 115 12 Dead 392 Khayar 58 8  

53 Sissoo 134 15 Dead 393 Khayar 73 10  

54 Sissoo 117 13 Dead 394 Khayar 80 13  

55 Sissoo 98 14 Dead 395 Khayar 72 12  

56 Sissoo 92 13 Dead 396 Khayar 70 11  

57 Sissoo 98 11 Dead 397 Khayar 80 12  
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58 Khayar 80 12  398 Khayar 68 13  

59 Khayar 73 13  399 Khayar 81 12  

60 Khayar 60 6 Top broken 400 Khayar 57 10  

61 Khayar 70 9 Hollow 401 Khayar 80 11  

62 Khayar 100 15  402 Khayar 87 13  

63 Khayar 53 12  403 Khayar 68 11  

64 Khayar 84 13  404 Khayar 64 10  

65 Khayar 77 14  405 Khayar 81 6  

66 Khayar 85 15  406 Khayar 63 10  

67 Khayar 88 12  407 Khayar 86 13  

68 Sissoo 140 8 Dead 408 Khayar 77 7 Dead 

69 Khayar 94 15  409 Khayar 85 6 Dead 

70 Khayar 78 14  410 Khayar 68 9 Hollow 

71 Sissoo 70 4 Dead 411 Khayar 64 8  

72 Khayar 72 9  412 Khayar 50 6  

73 Khayar 77 13  413 Khayar 67 11  

74 Sissoo 90 15  414 Khayar 49 12  

75 Khayar 85 15  415 Khayar 50 10  

76 Khayar 83 12  416 Khayar 64 11  

77 Khayar 90 13  417 Khayar 50 12  

78 Khayar 72 4 Top broken 418 Khayar 60 13  

79 Khayar 103 14 Forked 419 Khayar 81 13  

80 Khayar 65 15 Hollow 420 Khayar 64 7 Top Broken 

81 Khayar 72 13  421 Khayar 61 7  

82 Khayar 79 14  422 Khayar 55 7 Top Broken 

83 Khayar 78 16  423 Khayar 74 13  

84 Khayar 62 9  424 Khayar 64 7 Hollow 

85 Khayar 85 16  425 Khayar 50 5  

86 Khayar 60 10  426 Khayar 53 7  

87 Khayar 60 12  427 Khayar 80 9 Hollow 
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88 Khayar 90 17  428 Khayar 66 8  

89 Khayar 62 8  429 Khayar 54 5 Hollow  

90 Khayar 63 13  430 Khayar 50 6 Hollow  

91 Khayar 105 11  431 Khayar 104 14  

92 Khayar 55 8  432 Khayar 74 6 Top broken 

93 Khayar 90 14  433 Khayar 81 14  

94 Khayar 73 14  434 Khayar 62 12  

95 Khayar 70 13 Forked 435 Khayar 70 11  

96 Khayar 70 9 Forked 436 Khayar 89 12  

97 Khayar 60 4  437 Khayar 69 13  

98 Khayar 75 12  438 Khayar 60 12  

99 Khayar 63 13  439 Khayar 55 13  

100 Khayar 70 14  440 Khayar 60 12  

101 Khayar 65 8  441 Khayar 67 11  

102 Khayar 57 11  442 Khayar 72 13  

103 Khayar 70 14  443 Khayar 60 6 Hollow 

104 Khayar 57 11  444 Khayar 72 11  

105 Khayar 62 6  445 Khayar 81 14  

106 Khayar 55 8  446 Khayar 61 13  

107 Khayar 61 9  447 Khayar 60 11  

108 Khayar 58 8  448 Khayar 63 6 Top broken 

109 Khayar 63 11  449 Khayar 70 13  

110 Khayar 87 14  450 Khayar 84 12  

111 Khayar 65 13  451 Khayar 83 14  

112 Khayar 64 14  452 Khayar 83 12  

113 Sissoo 85 5  453 Khayar 82 13  

114 Khayar 70 7  454 Khayar 79 12  

115 Khayar 88 15  455 Khayar 82 11  

116 Khayar 68 10  456 Khayar 60 8  

117 Khayar 78 11 Forked 457 Khayar 61 9  
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118 Khayar 88 11  458 Khayar 91 13  

119 Khayar 64 12  459 Khayar 74 13  

120 Sissoo 175 13 Dead 460 Khayar 73 13  

121 Khayar 87 15  461 Khayar 79 14  

122 Khayar 70 15  462 Khayar 52 8 Hollow 

123 Khayar 60 13  463 Khayar 80 10  

124 Khayar 73 13  464 Khayar 90 13  

125 Khayar 85 14  465 Khayar 61 11  

126 Khayar 75 15 Biforked 466 Khayar 66 11  

127 Khayar 65 13  467 Khayar 77 12  

128 Khayar 75 9  468 Khayar 86 13  

129 Khayar 50 10 Hollow 469 Khayar 75 9  

130 Khayar 60 8  470 Khayar 53 10  

131 Khayar 70 12  471 Khayar 86 14  

132 Khayar 72 13  472 Khayar 71 9  

133 Khayar 80 12  473 Khayar 66 11  

134 Khayar 70 11  474 Khayar 60 11  

135 Khayar 72 10  475 Khayar 66 12  

136 Khayar 55 8  476 Khayar 73 8  

137 Khayar 60 7  477 Khayar 68 10  

138 Khayar 65 10  478 Khayar 79 11  

139 Khayar 80 14  479 Khayar 55 10  

140 Khayar 61 7  480 Khayar 70 11  

141 Khayar 45 8  481 Khayar 67 10  

142 Khayar 62 4 Hollow 482 Khayar 60 10  

143 Khayar 66 9  483 Khayar 66 11  

144 Sissoo 81 12 Dead 484 Khayar 48 11 Hollow 

145 Sissoo 120 17 Hollow 485 Khayar 81 11  

146 Sissoo 88 14 Dead 486 Khayar 58 10 Hollow 

147 Sissoo 103 16  487 Khayar 68 13 Hollow 
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148 Sissoo 110 16 Dead 488 Khayar 63 12 Hollow 

149 Khayar 82 9  489 Khayar 59 11 Hollow 

150 Khayar 50 5 Hollow 490 Khayar 71 11  

151 Khayar 62 9  491 Khayar 50 7  

152 Khayar 65 10 Top broken 492 Khayar 78 8 Hollow 

153 Khayar 57 12  493 Khayar 120 11  

154 Khayar 67 9  494 Khayar 73 12  

155 Khayar 70 12  495 Khayar 69 8 Dead 

156 Khayar 55 4 Top broken 496 Khayar 58 6  

157 Khayar 66 11  497 Khayar 61 7 Hollow 

158 Khayar 95 12 Hollow 498 Khayar 105 12  

159 Khayar 55 11  499 Sissoo 123 13 Dead 

160 Khayar 66 9 Hollow 500 Khayar 57 8  

161 Khayar 50 7  501 Khayar 60 11  

162 Khayar 72 9 Hollow 502 Khayar 62 9  

163 Khayar 50 8  503 Khayar 73 11 Hollow 

164 Khayar 65 7  504 Khayar 65 9  

165 Khayar 75 8  505 Khayar 54 8  

166 Khayar 56 4  506 Khayar 73 9 Hollow 

167 Khayar 50 5 Hollow 507 Khayar 57 6  

168 Khayar 62 6  508 Khayar 67 9 Hollow 

169 Khayar 50 6  509 Khayar 63 9  

170 Khayar 78 7 Hollow 510 Khayar 71 9  

171 Khayar 65 9  511 Khayar 55 7 Hollow 

172 Khayar 60 12  512 Sissoo 77 13 Dead 

173 Khayar 58 8  513 Sissoo 109 12 Dead 

174 Khayar 75 10  514 Sissoo 177 13 Top broken 

175 Khayar 60 8  515 Khayar 70 8  

176 Khayar 82 12  516 Khayar 65 8 Hollow 

177 Khayar 60 14  517 Khayar 61 7  
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178 Khayar 75 8 Biforked 518 Khayar 86 9 Hollow 

179 Khayar 65 7  519 Khayar 71 13  

180 Khayar 72 12  520 Khayar 73 8  

181 Khayar 64 9  521 Khayar 72 12  

182 Sissoo 153 18  522 Khayar 70 12 Hollow 

183 Khayar 55 9  523 Khayar 90 13 Hollow 

184 Khayar 72 10  524 Khayar 63 9 Hollow 

185 Khayar 85 7 Top broken 525 Khayar 66 12 Hollow 

186 Khayar 110 13  526 Khayar 78 11  

187 Khayar 100 14  527 Khayar 76 10  

188 Khayar 83 14  528 Khayar 54 8  

189 Khayar 75 13  529 Khayar 73 10  

190 Khayar 83 12  530 Sissoo 91 12 Dead 

191 Khayar 80 11  531 Khayar 85 9 Hollow 

192 Khayar 90 14  532 Khayar 68 4 Dead 

193 Khayar 77 14  533 Khayar 52 6  

194 Khayar 73 11  534 Khayar 55 7 Hollow 

195 Khayar 77 12  535 Khayar 57 7 Hollow 

196 Khayar 85 15  536 Khayar 61 8  

197 Khayar 80 14  537 Khayar 55 8  

198 Khayar 55 10  538 Khayar 79 9 Hollow 

199 Khayar 48 9  539 Khayar 50 8  

200 Khayar 60 8  540 Khayar 69 10  

201 Khayar 48 7  541 Khayar 48 8 Hollow 

202 Khayar 54 7  542 Khayar 56 8 Hollow 

203 Khayar 80 11  543 Khayar 70 8 Hollow 

204 Khayar 60 10  544 Khayar 87 10  

205 Khayar 50 7  545 Khayar 55 11  

206 Khayar 85 13  546 Khayar 60 8  

207 Khayar 70 12  547 Khayar 50 4 Hollow 
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208 Sissoo 70 7 Dead 548 Khayar 50 4  

209 Khayar 85 11  549 Khayar 56 4  

210 Khayar 70 11  550 Khayar 45 4  

211 Khayar 80 10 Hollow 551 Khayar 65 8 Hollow 

212 Khayar 92 10  552 Khayar 55 5 Hollow 

213 Khayar 73 12  553 Khayar 62 4  

214 Khayar 80 14  554 Khayar 59 6  

215 Khayar 77 15  555 Khayar 52 5  

216 Khayar 70 12  556 Khayar 54 7  

217 Khayar 82 12  557 Khayar 62 7 Hollow 

218 Khayar 75 11  558 Khayar 42 4  

219 Khayar 66 9  559 Khayar 61 8  

220 Khayar 51 9  560 Khayar 69 7  

221 Khayar 65 11 Forked 561 Sissoo 81 14 Dead 

222 Khayar 55 9  562 Sissoo 66 11  

223 Sissoo 75 7 Dead 563 Khayar 62 9 Hollow 

224 Khayar 95 13  564 Khayar 77 10  

225 Khayar 66 4 Dead 565 Khayar 51 9  

226 Khayar 99 13  566 Khayar 64 9 Hollow 

227 Khayar 67 12  567 Khayar 59 4 Hollow 

228 Khayar 106 13  568 Khayar 72 8 Hollow 

229 Khayar 82 14  569 Khayar 59 8  

230 Khayar 90 12  570 Khayar 81 9 Hollow 

231 Khayar 98 13  571 Khayar 61 10  

232 Sissoo 63 6 Dead 572 Khayar 60 9 Hollow 

233 Khayar 84 12  573 Khayar 82 11  

234 Khayar 81 13  574 Khayar 85 10  

235 Khayar 90 14  575 Khayar 69 11  

236 Sissoo 63 6 Dead 576 Khayar 75 13 Holllow 

237 Khayar 89 12  577 Khayar 43 4  
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238 Khayar 85 13  578 Khayar 55 4  

239 Khayar 67 12  579 Khayar 66 7  

240 Khayar 60 11  580 Khayar 52 4  

241 Khayar 53 10  581 Khayar 46 4  

242 Khayar 71 12  582 Khayar 67 6  

243 Khayar 94 13  583 Khayar 70 5 Hollow 

244 Khayar 81 12  584 Khayar 68 6  

245 Khayar 66 9  585 Khayar 53 6 Hollow 

246 Khayar 50 6  586 Khayar 53 12  

247 Khayar 84 11  587 Khayar 66 12  

248 Khayar 79 13 Forked 588 Khayar 51 4 Hollow 

249 Khayar 84 8  589 Khayar 78 7  

250 Khayar 83 13  590 Khayar 57 9  

251 Khayar 67 13  591 Khayar 53 5 Top broken 

252 Khayar 88 14  592 Khayar 65 10  

253 Khayar 76 12  593 Khayar 62 8  

254 Khayar 86 14  594 Khayar 65 8  

255 Khayar 87 13  595 Khayar 85 13  

256 Khayar 73 12  596 Khayar 61 8  

257 Khayar 76 13  597 Sissoo 121 16 Dead 

258 Khayar 74 12  598 Khayar 65 7  

259 Khayar 70 12  599 Khayar 70 7  

260 Khayar 86 8 Hollow 600 Khayar 52 6  

261 Khayar 89 6 Hollow 601 Khayar 64 6 Hollow 

262 Khayar 78 12  602 Khayar 54 7  

263 Khayar 73 12 Hollow 603 Sissoo 89 11 Dead 

264 Khayar 80 12 Forked 604 Sissoo 124 18 Dead 

265 Khayar 72 10  605 Khayar 50 9  

266 Khayar 100 15  606 Khayar 58 7  

267 Khayar 69 13  607 Khayar 90 14  



 

114 
 

268 Khayar 90 13  608 Khayar 43 6  

269 Khayar 74 6 Dead 609 Khayar 144 7 Hollow 

270 Khayar 64 9  610 Sissoo 179 17  

271 Khayar 80 16  611 Khayar 55 8  

272 Khayar 77 15  612 Khayar 68 10  

273 Khayar 77 14  613 Khayar 58 8  

274 Khayar 64 4 Top broken 614 Khayar 55 9 Hollow 

275 Khayar 64 7  615 Khayar 72 11  

276 Khayar 61 9  616 Khayar 38 5  

277 Khayar 60 13  617 Khayar 68 9  

278 Khayar 82 12 Hollow 618 Sissoo 86 18 Dead 

279 Khayar 83 13  619 Sissoo 77 13  

280 Khayar 85 13  620 Sissoo 143 22 Dead 

281 Khayar 62 9  621 Sissoo 83 19 Dead 

282 Khayar 81 14  622 Sissoo 55 10  

283 Khayar 50 8  623 Sissoo 89 17 Dead 

284 Khayar 100 14  624 Sissoo 130 20  

285 Khayar 80 13 Hollow 625 Sissoo 85 14 Dead 

286 Khayar 69 12  626 Sissoo 73 13 Dead 

287 Khayar 66 11  627 Khayar 60 7  

288 Khayar 56 12  628 Khayar 69 8  

289 Khayar 59 12  629 Khayar 63 7 Hollow 

290 Khayar 66 11  630 Sissoo 72 10  

291 Khayar 72 12  631 Khayar 84 9  

292 Khayar 84 12  632 Khayar 85 7 Hollow 

293 Khayar 69 11  633 Unknown 54 4  

294 Khayar 52 8  634 Khayar 57 4  

295 Khayar 72 10  635 Khayar 44 5  

296 Khayar 62 9  636 Khayar 80 7 Hollow 

297 Khayar 59 7  637 Khayar 78 7  
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298 Khayar 79 14  638 Khayar 62 7  

299 Khayar 52 12  639 Khayar 55 6  

300 Khayar 65 9  640 Khayar 60 8  

301 Sissoo 55 10  641 Khayar 58 4  

302 Khayar 70 12  642 Khayar 63 9  

303 Khayar 60 11  643 Khayar 65 5  

304 Khayar 70 12  644 Khayar 60 7  

305 Sissoo 200 13  645 Khayar 60 7  

306 Khayar 57 12  646 Khayar 42 5  

307 Khayar 65 11  647 Khayar 55 9  

308 Khayar 60 4 Top broken 648 Khayar 67 8  

309 Khayar 72 11  649 Khayar 54 7  

310 Khayar 45 9  650 Khayar 83 10  

311 Khayar 67 12  651 Khayar 45 6  

312 Khayar 51 8  652 Khayar 60 8  

313 Khayar 52 12  653 Khayar 63 8  

314 Khayar 57 4 Hollow 654 Khayar 57 7  

315 Khayar 68 8 Hollow 655 Khayar 62 8  

316 Sissoo 45 6  656 Khayar 39 5  

317 Khayar 63 12  657 Khayar 60 12  

318 Khayar 73 12  658 Khayar 56 8  

319 Khayar 47 9  659 Khayar 65 12  

320 Khayar 49 12  660 Khayar 62 4 Top broken 

321 Khayar 84 13  661 Khayar 64 11  

322 Khayar 43 6  662 Khayar 98 12  

323 Khayar 60 8  663 Khayar 67 9  

324 Khayar 54 10  664 Khayar 107 13  

325 Khayar 67 6 Top broken 665 Khayar 70 11  

326 Khayar 48 12  666 Khayar 69 6  

327 Khayar 52 11  667 Khayar 50 6  



 

116 
 

328 Khayar 71 7  668 Khayar 92 8  

329 Khayar 70 11  669 Khayar 62 9  

330 Khayar 55 10  670 Khayar 60 11  

331 Khayar 57 12  671 Khayar 40 8  

332 Khayar 58 8  672 Khayar 70 9  

333 Sissoo 60 12  673 Khayar 76 11  

334 Khayar 65 12  674 Khayar 80 11 Dead 

335 Sissoo 92 11 Dead 675 Khayar 78 13  

336 Khayar 60 6  676 Khayar 95 12 Hollow 

337 Khayar 80 12  677 Khayar 55 10  

338 Khayar 52 8  678 Khayar 70 10 Hollow 

339 Khayar 52 11  679 Khayar 45 6 Hollow 

340 Khayar 62 8  680 Khayar 80 11  
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yÑȓÞȕÃɠ d ÑĆÜɟ ÍÎɟ ÓɨÈɨßȻ  
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Ûɟ×ȓ¾ɨ zÛĦÎɟ ÖɟÒÑ  


