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บททĊęǰ1 
บทนĞćĒúąคüćมøĎšพČĚนฐćน 

 
 ĕดกøćฟǰ ሺ   ሻ ðøąกĂบดšü÷đซตǰ  ขĂงจčด÷ĂดจĞćนüนǰ  จčดǰĒúąǰ ǰđðŨนđซตขĂงคĎŠĂĆนดĆบǰሺ   ሻ 
ÿĆบđซตขĂงǰ ൈ  ǰĀøČĂđÿšนđชČęĂöĒÿดงทĉýทćงǰሺ   ሻ จĞćนüนǰ  đÿšน ทĆĚงนĊĚÿĞćĀøĆบđÿšนđชČęĂöĒÿดงทĉýทćงǰǰ

ሺ   ሻ ขĂงĕดกøćôǰ ሺ   ሻǰจąđøĊ÷กจčด÷Ăดǰ  üŠćǰจčดđøĉęöตšนǰĒúąǰจčด÷Ăดǰ  üŠćǰจčดðúć÷ǰēด÷จąđขĊ÷นĒทนǰǰǰǰǰ

đÿšนđชČęĂöĒÿดงทĉýทćงǰሺ   ሻ ดšü÷đÿšนตøงทĊęöĊúĎกýøชĊĚจćกจčด÷Ăดǰ  ĕð÷Ćงจčด÷Ăดǰ  ดĆงตĆüĂ÷ŠćงĔนõćóǰ1.1     
ทĊęđðŨนĕดกøćôทĊęöĊจčด÷Ăดǰ6ǰจčดǰĒúąđÿšนđชČęĂöĒÿดงทĉýทćง 10ǰđÿšนǰ  
 

 
õćóทĊęǰ1.1 ตĆüĂ÷Šćงĕดกøćô 

 ēด÷ทĆęüĕðǰกćøกĞćกĆบขĂงกøćôĀøČĂĕดกøćôǰคČĂǰôŦงกŤชĆนจćกđซตขĂงจčด÷ĂดǰĀøČĂđซตขĂงđÿšนđชČęĂöǰĀøČĂ

ทĆĚงÿĂงđซตขĂงกøćôǰĕð÷ĆงÿĆบđซตขĂงจĞćนüนđตĘöǰēด÷ôŦงกŤชĆนดĆงกúŠćüจąöĊÿöบĆตĉบćงðøąกćøǰซċęงĔนēคøงงćนนĊĚǰ

ÿนĔจýċกþćกćøกĞćกĆบบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćôทĊęÿöบĆตĉóĉđýþǰซċęงđøĊ÷กüŠćǰกćøกĞćกĆบĂ÷ŠćงÿงŠćงćö

บนđÿšนđชČęĂöĒÿดงทĉýทćงǰดĆงบทนĉ÷ćöตŠĂĕðนĊĚ 
 
บทนĉยćมǰ1.1ǰกćรกĞćกับอยŠćงสงŠćงćมบนđสšนđชČęอมĒสดงทĉศทćงของĕดกรćฟǰ ሺ   ሻ คČĂǰôŦงกŤชĆน   Ēบบǰǰ
ÿöนĆ÷ĀนċęงตŠĂĀนċęงจćกǰ ǰĕð÷Ćงǰሼ1 2 3    ሽǰทĊęöĊÿöบĆตĉüŠć      ሼ0 1 2     –  1ሽ ซċęงกĞćĀนดēด÷ǰ 

 ሺ ሻ ൌ ൫ ାሺ ሻ െ  ିሺ ሻ൯ ሺ     ሻ 
đðŨนôŦงกŤชĆนÿöนĆ÷ĀนċęงตŠĂĀนċęงǰđöČęĂ 
  ାሺ ሻǰคČĂǰñúøüöขĂงจĞćนüนซċęงกĞćกĆบēด÷ǰ ǰบนđÿšนđชČęĂöทĊęöĊทĉýóčŠงđขšćĀćจčด÷Ăดǰ ǰĒúą 
      ିሺ ሻ  คČĂǰñúøüöขĂงจĞćนüนซċęงกĞćกĆบēด÷ǰ ǰบนđÿšนđชČęĂöทĊęöĊทĉýóčŠงĂĂกจćกจčด÷Ăดǰ  
  
 Ĕนǰค.ý.ǰ2011ǰGayathri ĒúąǰVanitha [1] ĕดšýċกþćกćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćง
ขĂงĕดกøćôทĊęĕöŠöĊüงǰกúŠćüคČĂǰĕดกøćôǰ ሺ   ሻǰทĊęöĊจčด÷ĂดđðŨน  ൫ ሺ   ሻ൯ ൌ ሼ ଵ  ଶ  ଷ      ଵଵ  

𝒗𝟏 

𝒗 
 

𝒗𝟐 
 

𝒗 
 

𝒗𝟑 
 

𝒗 
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 ଵଶ  ଵଷ   ଵ ଶଵ  ଶଶ  ଶଷ    ଶ    ଵ  ଶ  ଷ    ሽ ĒúąöĊđÿšนđชČęĂöĒÿดงทĉýทćงĔนúĆกþณąดĆง

õćóǰ1.2 ĒúąตĆüĂ÷ŠćงĔนõćóǰ1.3 đðŨนกćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćôǰ ሺ5 10ሻǰ 

 
õćóทĊęǰ1.2 ĕดกøćô  ሺ   ሻ 

 
õćóทĊęǰ1.3 กćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćô  ሺ5 10ሻ 

 นĂกจćกนĊĚ [1] ÷ĆงĕดšÿøšćงกćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćôǰ〈 ଵ   〉ǰđöČęĂǰ
 ǰđðŨนจĞćนüนนĆบǰทĊęǰ  2ǰĒúą  ǰđðŨนจĞćนüนนĆบคĊęทĊę ǰ  3ǰēด÷ทĊęĕดšกøćôนĊĚöĊ  ൫〈 ଵ   〉൯ ൌ
ሼ ଵ   ଶ   ଷ      ଵ  ଶ  ଷ    ିଵ  ଵଵ  ଵଶ  ଵଷ     ଵ  ଶଵ  ଶଶ  ଶଷ     ଶ    ଵ  ଶ  ଷ  
   ሽ ĒúąöĊđÿšนđชČęĂöĒÿดงทĉýทćงĔนúĆกþณąดĆงõćóǰ1.4 ĒúąตĆüĂ÷ŠćงĔนõćóǰ1.5 đðŨนกćøกĞćกĆบĂ÷Šćงǰǰǰǰǰ
ÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćô 〈 ଵ ସ 7〉ǰ 

 
õćóทĊęǰ1.4 ĕดกøćô 〈 ଵ   〉 
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õćóทĊęǰ1.5 กćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćô 〈 ଵ ସ 7〉 

 ÷ĉęงĕðกüŠćนĆĚนǰ[1] ÷ĆงĕดšÿøšćงกćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćôǰ  đöČęĂǰ  

đðŨนจĞćนüนนĆบคĊęทĊęǰ  5 ēด÷ทĊęĕดšกøćôนĊĚöĊǰ ሺ ሻ ൌ ሼ ଵ  ଶ  ଷ      ଵ  ଶ  ଷ    ିଶ  ଵᇱ   ଶᇱ   ଷᇱ     

 ିଶ ሽ ĒúąöĊđÿšนđชČęĂöĒÿดงทĉýทćงĔนúĆกþณąดĆงõćóǰ1.6 ĒúąตĆüĂ÷ŠćงĔนõćóǰ1.7 đðŨนกćøกĞćกĆบĂ÷ŠćงÿงŠć
งćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćô  ଵହ 

 
õćóทĊęǰ1.6 ĕดกøćô   

 
õćóทĊęǰ1.7 กćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćô  ଵହ 
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 ĒúąĔนðŘđดĊ÷üกĆน Gayathri ĒúąǰVanitha [2] ĕดšýċกþćกćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดง

ทĉýทćงขĂงĕดกøćôทĊęöĊüงǰ1 üงǰกúŠćüคČĂǰĕดกøćô  ଶ  ଵ ଶାଵ đöČęĂǰ ǰĒúąǰ ǰđðŨนจĞćนüนนĆบทĊęǰ  2ǰ

ēด÷ทĊęǰ ൫ ଶ  ଵ ଶାଵ൯ ൌ ሼ ଵ  ଶ  ଷ    ଶ   ଵ  ଶ  ଷ    ଶାଵሽ ĒúąöĊđÿšนđชČęĂöĒÿดงทĉýทćงĔน

úĆกþณąดĆงõćóǰ1.8 ĒúąตĆüĂ÷ŠćงĔนõćóǰ1.9 đðŨนกćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงǰǰǰǰǰǰǰǰ

ĕดกøćô  ଵ  ଵ ଵଷ 

 
õćóทĊęǰ1.8 ĕดกøćô  ଶ  ଵ ଶାଵ 

 
õćóทĊęǰ1.9 กćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćô  ଵ  ଵ ଵଷ 

 Gayathri ĒúąǰVanitha [2] ÷ĆงĕดšÿøšćงกćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćô 
 ଶାଵ  ଵ ଶǰđöČęĂǰ ǰĒúąǰ ǰđðŨนจĞćนüนนĆบทĊęǰ  2ǰĒúąǰ ൫ ଶାଵ  ଵ ଶ൯ ൌ ሼ ଵ  ଶ  ଷ    ଶାଵ   

 ଵ  ଶ  ଷ    ଶሽ ĒúąöĊđÿšนđชČęĂöĒÿดงทĉýทćงĔนúĆกþณąดĆงõćóǰ1.10 ĒúąตĆüĂ÷ŠćงĔนõćóǰ1.11 đðŨนกćø
กĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćô  ଽ  ଵ ଵ 
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õćóทĊęǰ1.10 ĕดกøćô  ଶାଵ  ଵ ଶ 

 
õćóทĊęǰ1.11 กćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćô  ଽ  ଵ ଵ 

 ÿčดทšć÷ǰ[2]ǰĕดšÿøšćงกćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćô    ഥǰđöČęĂǰ  đðŨน

จĞćนüนนĆบคĎŠǰĒúą   đðŨนจĞćนüนนĆบคĊęทĊęǰ  3 ǰēด÷ทĊęǰ ሺ   ഥሻ ൌ ሼ ଵ  ଶ  ଷ      ଵଵ  ଵଶ  ଵଷ    

 ଵ  ଶଵ  ଶଶ  ଶଷ    ଶ    ଵ  ଶ  ଷ    ሽ ĒúąöĊđÿšนđชČęĂöĒÿดงทĉýทćงĔนúĆกþณąดĆงõćóǰ1.12 
ĒúąตĆüĂ÷ŠćงĔนõćóǰ1.13 đðŨนกćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćô  ହ  ഥ଼ 

 
õćóทĊęǰ1.12 ĕดกøćô    ഥ 



6 
 

 
õćóทĊęǰ1.13 กćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćô  ହ  ഥ଼  

 จćกñúกćøýċกþćขĂงǰGayathri ĒúąǰVanitha ทĆĚงจćก [1] Ēúąǰ[2] ซċęงöčŠงóĉจćøณćĕดกøćôทĊęĕöŠöĊüงǰ
ĒúąĕดกøćôทĊęöĊüงđóĊ÷งüงđดĊ÷ü ēคøงงćนนĊĚจċงข÷ć÷ĒนüคĉดđóČęĂýċกþćกćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดง
ทĉýทćงขĂงĕดกøćôทĊęöĊüงĂ÷ŠćงนšĂ÷ǰ2ǰüงบćงชนĉดทĊęนĉ÷ćöēด÷บทนĉ÷ćöตŠĂĕðนĊĚǰ 
 

บทนĉยćมǰ1.2 ǰĔĀšǰ ǰđðŨนจĞćนüนนĆบทĊęǰ  2ǰĒúąǰ ଵ  ଶ  ଷ    ǰǰđðŨนจĞćนüนนĆบทĊęǰ   3ǰทčกǰ  ทĊęǰ

1     ǰǰĕดกøćôǰ ሺ ଵ  ଶ  ଷ    ሻǰöĊǰ ൫ ሺ ଵ  ଶ  ଷ    ሻ൯ ൌ ሼ ଵଵ  ଶଵ  ଷଵ    భିଵ
ଵ   ଵଶ  ଶଶ  ଷଶ  

   మିଵ
ଶ   ଵଷ  ଶଷ  ଷଷ    యିଵ

ଷ     ଵ  ଶ  ଷ    ିଵ
   ሽǰซċęงĒตŠúąüงöĊđÿšนđชČęĂöĒÿดงทĉýทćงóčŠงĂĂกจćกǰ

  ĕð÷Ćงǰ ଵǰđÿšนđชČęĂöđÿšนตŠĂĕðชĊĚทĉýทćงตøงขšćöกĆบđÿšนĒøกǰđÿšนđชČęĂöđÿšนทĊęǰ3 ชĊĚทĉýทćงตøงขšćöกĆบđÿšนทĊęǰ2 
ĒúąđðŨนđชŠนนĊĚđøČęĂ÷ĕðจนถċงđÿšนđชČęĂöĒÿดงทĉýทćงđÿšนÿčดทšć÷ขĂงüงนĆĚนǰėǰĔนúĆกþณąดĆงõćóǰ1.14 ซċęงĒÿดงǰ
 ሺ3 4 5ሻ 

 
õćóทĊęǰ1.14 ĕดกøćôǰ ሺ3 4 5ሻ 
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 ēด÷ĕดกøćôทĊęจąýċกþćĔนēคøงงćนนĊĚđðŨนกøณĊóĉđýþขĂงĕดกøćôĔนบทนĉ÷ćöǰ1.2 ทĊęǰ  ൌ  ǰทčกǰ  ทĊęǰ
1     ǰซċęงจąĔชšÿĆญúĆกþณŤǰ ሺ ൈ  ሻǰĒทนǰ ሺ         ሻ ดĆงตĆüĂ÷Šćง  ሺ3 ൈ 7ሻ Ĕนõćóǰ1.15 

 
õćóทĊęǰ1.15 ĕดกøćôǰ ሺ3 ൈ 7ሻ 
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บททĊęǰ2ǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ
กćøกĞćกĆบĂยŠćงÿงŠćงćมบนđÿšนđชČęĂมĒÿดงทĉýทćงขĂงĕดกøćฟ ሺࢉ ൈ  ሻࢇ

 
  ĔĀšǰ ǰđðŨนจĞćนüนđตĘöคĊęทĊęǰ  3ǰĒúąǰ ǰđðŨนจĞćนüนđตĘöทĊęǰ  2ǰจąĕดšüŠćĕดกøćô  ሺ ൈ  ሻǰĔนบท

นĉ÷ćöǰ1.2 öĊจĞćนüนจčด÷ĂดđðŨนǰ ൌ ሺ െ 1ሻ  1  7ǰĒúąöĊจĞćนüนđÿšนđชČęĂöđðŨนǰ ൌ    6ǰÿøšćงกćø

กĞćกĆบǰ    ሼ1 2 3     ሽǰบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćôดĆงกúŠćüēด÷ขĆĚนตĂนüĉธĊตŠĂĕðนĊĚ 

 
ขĆĚนตĂนüĉธĊǰ1ǰ (i)  ൫   ଵ൯ ൌ    đöČęĂǰ1      

(ii)  ൫ ଶ   ଶିଵ ൯ ൌ   ሺ2 െ 1ሻ   đöČęĂǰ1     ǰĒúąǰ1    ିଵ
ଶ

 

(iii)  ൫ ଶ   ଶାଵ ൯ ൌ   2    đöČęĂǰ1     ǰĒúąǰ1    ିଵ
ଶ

െ 1 

(iv)  ቆ షభ


   ቇ ൌ    െ 1  đöČęĂǰ1      

 
ทùþฎĊบทǰ2.1ǰǰÿĞćĀøĆบǰ  7ǰกćøกĞćกĆบบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćôǰ ሺ ൈ  ሻ ทĊęÿøšćงēด÷ขĆĚนตĂน

üĉธĊǰ1ǰđðŨนกćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćôǰ ሺ ൈ  ሻ 
 
บทพĉÿĎจนŤǰจąĒบŠงกćøóĉÿĎจนŤđðŨนÿćöขĆĚนตĂนดĆงนĊĚ 
ขĆĚนทĊęǰ1.ǰจąĒÿดงüŠćǰ ǰđðŨนôŦงกŤชĆนÿöนĆ÷ĀนċęงตŠĂĀนċęงจćกǰ ǰĕðทĆęüถċงǰሼ1 2 3     ሽ 
ÿĆงđกตüŠćǰ ଵ ൌ ൛ ൫   ଵ

൯ห1     ൟ ൌ ሼ |1     ሽ ൌ ሼ1 2 3    ሽǰ 

 ଶ ൌ ൜ ൫ ଶ
   ଶିଵ

 ൯ฬ1      Ēúą 1   
 െ 1
2 ൠ 

      ൌ ቄ ൫ ଶ
   ଶିଵ

 ൯ቚ1      Ēúą 1    ିଵ
ଶ
ቅ 

      ൌ ቄ  ሺ2 െ 1ሻ ቚ1      Ēúą 1    ିଵ
ଶ
ቅ 

      ൌ ሼ  1   2   3   2  3  1 3  2 3  3   4  5  1 5  2 5  3   6     
            ሺ െ 2ሻ  1 ሺ െ 2ሻ  2 ሺ െ 2ሻ  3   ሺ െ 1ሻ ሽǰ 
 ଷ ൌ ൜ ൫ ଶ

   ଶାଵ
 ൯ฬ1      Ēúą 1   

 െ 1
2 

െ 1ൠ 

      ൌ ቄ ൫ ଶ
   ଶାଵ

 ൯ቚ1      Ēúą 1    ିଷ
ଶ
ቅ 

      ൌ ቄ  2    ቚ1      Ēúą 1    ିଷ
ଶ
ቅ 

      ൌ ሼ2  1 2  2 2  3   3  4  1 4  2 4  3   5  6  1 6  2 6  3   7     
            ሺ െ 3ሻ  1 ሺ െ 3ሻ  2 ሺ െ 3ሻ  3   ሺ െ 2ሻ ሽǰ 
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 ସ ൌ ቊ ቆ ିଵ


   ቇ ቤ1     ቋ ൌ ሼ   െ 1  |1     ሽ 

      ൌ ሼሺ െ 1ሻ  1 ሺ െ 1ሻ  2 ሺ െ 1ሻ  3     ሽ 

 ทĞćĔĀšĕดšüŠćǰ ሺ ሻ ൌ  ଵ   ଶ   ଷ   ସ ൌ ሼ1  2 3     ሽ ดĆงนĆĚนǰ ǰđðŨนôŦงกŤชĆนจćกǰ ǰĕðทĆęüถċงǰ

ሼ1 2 3     ሽǰĒúąđนČęĂงจćกǰ | | ൌ   ǰจċงĕดšüŠćǰ ǰ đðŨนôŦงกŤชĆนÿöนĆ÷Āนċę งตŠĂĀนċę งจćกǰ ǰĕðทĆęüถċงǰ

ሼ1 2 3     ሽǰ 
 
ขĆĚนทĊęǰ2.ǰจąคĞćนüณคŠćขĂงôŦงกŤชĆนǰ ǰทĊęจčด÷ĂดขĂงĕดกøćôǰ ሺ ൈ  ሻ 

 2.1ǰจćกขĆĚนตĂนüĉธĊǰ1ǰ(i) Ēúąǰ(ii) จąĕดšüŠćǰถšćǰ1      Ēúšü 

   ା൫ ଵ
൯ ൌ  ൫   ଵ

൯   ሺ ଶ
  ଵ

ሻ ൌ   ሺ   ሻ ൌ 2      

 ตŠĂöćđนČęĂงจćกĕöŠöĊđÿšนđชČęĂöĒÿดงทĉýทćงóčŠงĂĂกจćกจčด÷Ăดǰ ଵ
ǰทčกǰ1     ǰจąĕดšüŠćǰ ି൫ ଵ

൯ ൌ 0  

 ดĆงนĆĚนǰ ൫ ଵ
൯ ൌ ሺ2   ሻ ሺ     ሻ 

  2.1.1ǰกøณĊǰ  ൌ 3 Ēúąǰ1   ൏ ାଵ
ଶ
ǰจąĕดšüŠćǰ ൌ 2  1  2   ǰดĆงนĆĚน  ൫ ଵ൯ ൌ 2       

  2.1.2ǰกøณĊǰ  ൌ 3 Ēúąǰାଵ
ଶ
     จąĕดšǰ ൌ 2  1  2    3 ൏ 4  2 ൌ 2 ǰ 

  ดĆงนĆĚน  ൫ ଵ൯ ൌ 2   െ    
  2.1.3ǰกøณĊǰ   5 จąĕดšüŠćǰถšćǰ1     ǰĒúšüǰ2    3 ൏ 4  1  ሺ െ 1ሻ  1 ൌ  ǰ 
  ดĆงนĆĚนǰ ൫ ଵ

൯ ൌ 2    
  
 2.2ǰđนČęĂงจćกĕöŠöĊđÿšนđชČęĂöĒÿดงทĉýทćงóčŠงđขšćĀćจčด÷Ăดǰ ଶ ǰทčกǰ1     ǰĒúąǰ1    ିଵ

ଶ
െ 1ǰǰǰǰǰǰǰǰ 

 จąĕดšüŠćǰ ା൫ ଶ
 ൯ ൌ 0  

 ตŠĂöćจćกขĆĚนตĂนüĉธĊǰ1ǰ(ii) Ēúąǰ(iii) จąĕดšüŠćǰถšćǰ1     ǰĒúąǰ1    ିଵ
ଶ

െ 1 Ēúšü 

  ି൫ ଶ
 ൯ ൌ  ൫ ଶ

   ଶିଵ
 ൯   ሺ ଶ

   ଶାଵ
 ሻ ൌ ሺ  ሺ2 െ 1ሻ ሻ  ሺ  2  ሻ ൌ 2  ሺ4 െ 1ሻ        

 ดĆงนĆĚนǰ ൫ ଶ
 ൯ ൌ ሺെ2 െ ሺ4 െ 1ሻ ሻ ሺ     ሻ 

  2.2.1ǰกøณĊǰ2  ሺ4 െ 1ሻ    จąĕดšǰ ൫ ଶ ൯ ൌ  െ 2 െ ሺ4 െ 1ሻ   

  2.2.2 กøณĊǰ2  ሺ4 െ 1ሻ    ÿĆงđกตüŠćĔนกøณĊนĊĚǰ 

 ൏ 2  ሺ4 െ 1ሻ  2  ൬4 ൬
 െ 1
2 

െ 1൰ െ 1൰  ൌ 2 െ  െ 2 ൏ 2  

  ดĆงนĆĚนǰ ൫ ଶ
 ൯ ൌ 2 െ 2 െ ሺ4 െ 1ሻ  

 2.3 จćกขĆĚนตĂนüĉธĊǰ1ǰ(ii) Ēúąǰ(iii) จąĕดšüŠćǰถšćǰ1     ǰĒúąǰ1    ିଵ
ଶ

െ 2 Ēúšü 

  ା൫ ଶାଵ
 ൯ ൌ  ൫ ଶ

   ଶାଵ
 ൯   ሺ ଶାଶ

   ଶାଵ
 ሻ ൌ ሺ  2  ሻ  ሺ  ሺ2ሺ  1ሻ െ 1ሻ ሻ   

       ൌ 2  ሺ4  1ሻ ǰ 
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 ตŠĂöćđนČęĂงจćกĕöŠöĊđÿšนđชČęĂöĒÿดงทĉýทćงóčŠงĂĂกจćกจčด÷Ăดǰ ଶାଵ
 ǰทčกǰ1     ǰ 

 Ēúąǰ1    ିଵ
ଶ

െ 2ǰจąĕดšüŠć  ି൫ ଶାଵ ൯ ൌ 0 

 ดĆงนĆĚนǰ ൫ ଶାଵ
 ൯ ൌ ሺ2  ሺ4  1ሻ ሻ ሺ     ሻ 

  2.3.1ǰกøณĊ 2  ሺ4  1ሻ ൏   จąĕดš   ൫ ଶାଵ
 ൯ ൌ 2  ሺ4  1ሻ  

  2.3.2ǰกøณĊ 2  ሺ4  1ሻ    ÿĆงđกตüŠćĔนกøณĊนĊĚǰ 

  2  ሺ4  1ሻ  2  ൬4 ൬
 െ 1
2 

െ 2൰  1൰  ൌ 2 െ 5 െ 2 ൏ 2  
  ดĆงนĆĚนǰ ൫ ଶାଵ

 ൯ ൌ 2  ሺ4  1ሻ െ   
 
 2.4ǰจćกขĆĚนตĂนüĉธĊǰ1ǰ(ii) Ēúąǰ(iii) จąĕดšüŠćǰถšćǰିଵ


െ 1  3ǰĒúąǰ1     ǰĒúšüǰ 

ǰ  ା ቆ షభ
 ିଵ
 ቇ ൌ  ቆ షభ

 ିଶ
   షభ

 ିଵ
 ቇ   ቆ షభ



   షభ
 ିଵ
 ቇ 

    ൌ ቀ  2 ቀିଵ
ଶ

െ 1ቁ  ቁ  ቀ  ቀ2ቀିଵ
ଶ
ቁ െ 1ቁ  ቁ ǰ ǰ 

            ǰǰǰǰǰൌ 2  2 െ 3 െ 2ǰ 
 ตŠĂöćđนČęĂงจćกĕöŠöĊđÿšนđชČęĂöĒÿดงทĉýทćงóčŠงĂĂกจćกจčด÷Ăดǰ షభ

 ିଵ
  ทčกǰ1      จąĕดšüŠć  

  ି ቆ షభ
 ିଵ
 ቇ ൌ 0 

 ดĆงนĆĚนǰ ቆ షభ
 ିଵ
 ቇ ൌ ሺ2  2 െ 3 െ 2ሻሺ     ሻ 

 đนČęĂงจćก 2 െ 3 െ 2  െ െ 2 ൏ ሺ െ 1ሻ  1 ൌ  ǰดĆงนĆĚนǰ ቆ షభ
 ିଵ
 ቇ ൌ   2 െ 3 െ 2ǰ 

 

 2.5 đนČęĂงจćกĕöŠöĊđÿšนđชČęĂöĒÿดงทĉýทćงóčŠงđขšćĀćจčด÷Ăดǰ షభ


  ทčกǰ1      จąĕดšüŠćǰ ା ቆ షభ


 ቇ ൌ 0

 ตŠĂöćจćกขĆĚนตĂนüĉธĊǰ1ǰ(ii) Ēúąǰ(iv) จąĕดšüŠćǰถšćǰ1     ǰĒúšü 

  ି ቆ షభ


 ቇ ൌ  ቆ షభ


   షషభ


 ቇ   ቆ షభ


   ቇ ൌ ቀ  ቀ2 ቀିଵ
ଶ
ቁ െ 1ቁ  ቁ  ሺ   െ 1ሻ  

    ൌ 2  2 െ  െ 2 

 ดĆงนĆĚนǰ ቆ షభ


 ቇ ൌ ሺ2   െ 2 െ 2 ሻ ሺ     ሻ   

  2.5.1ǰกøณĊ 2   െ 2  0 จąĕดšüŠć   ቆ షభ


 ቇ ൌ 2   െ 2  

  2.5.2ǰกøณĊ 2   െ 2 ൏ 0 จąĕดšüŠćǰ  2   െ 2      0  

  ดĆงนĆĚน   ቆ షభ


 ቇ ൌ   2   െ 2   
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 2.6ǰจćกขĆĚนตĂนüĉธĊǰ1 (i) Ēúąǰ(iv) จąĕดšüŠćถšćǰ1     ǰĒúšüǰ  
  ିሺ ሻ ൌ ∑  ൫   ଵ

൯
ୀଵ ൌ ∑  

ୀଵ ൌ ሺାଵሻ
ଶ

 Ēúą 

  ାሺ ሻ ൌ ∑  ቆ షభ


   ቇ
ୀଵ ൌ ∑ ሺ   െ 1ሻ

ୀଵ ൌ ሺଶାିଵሻ
ଶ

 

 ดĆงนĆĚน  ሺ ሻ ൌ ቀሺଶାିଵሻ
ଶ

െ ሺାଵሻ
ଶ

ቁ ሺ     ሻ ൌ  ሺ െ 1ሻ ሺ     ሻ 
 đนČęĂงจćกǰ െ  ൌ ሺ െ 1ሻ  1 െ  ൌ ሺ െ 2ሻ  1  0ǰ 
 ดĆงนĆĚนǰ ሺ ሻ ൌ  െ   
 
ขĆĚนทĊęǰ3 จąĒÿดงüŠćǰ ǰđðŨนôŦงกŤชĆนĀนċęงตŠĂĀนċęงจćกǰ ǰĕð÷Ćงǰሼ0 1 2    െ 1ሽ ēด÷จąĒบŠงกćøóĉจćøณćđðŨน

กøณĊตŠćงǰėǰตćöคŠćขĂงǰ  Ēúą   ดĆงตŠĂĕðนĊĚ 
 3.1 กøณĊ  ൌ 3ǰĒúąǰ ǰđðŨนจĞćนüนđตĘöคĎŠǰÿĆงđกตüŠćǰିଵ

ଶ
െ 2 ൏ ିଵ

ଶ
െ 1 ൌ 0, ିଵ


െ 1 ൌ 1ǰĒúą  

  െ 1 ൌ 2  ดĆงนĆĚน 

 จćกǰ2.1.1 Ēúąǰ2.1.2 จąĕดšüŠć 
 ൛ ൫ ଵ

൯ห1     ൟ ൌ ቄ ൫ ଵ
൯ቚ1    

ଶ
ቅ  ቄ ൫ ଵ

൯ቚ ାଶ
ଶ
    ቅ 

    ൌ ቄ2   ቚ1    
ଶ
ቅ  ቄ2   െ ሺ2  1ሻቚ ାଶ

ଶ
    ቅ    

    ൌ ሼ  2   4   6   2 ሽ  ሼ1 3 5    െ 1ሽ 
    ൌ  ଵଵ   ଵଶ 
  จąđĀĘนüŠćǰ ଵଵ đðŨนđซตขĂงจĞćนüนđตĘöคĎŠตĆĚงĒตŠǰ  2ǰถċงǰ2  Ēúąǰ ଵଶ đðŨนđซตขĂงจĞćนüนđตĘöคĊęตĆĚงĒตŠǰ1ǰ 
 ถċงǰ െ 1 
   ตŠĂöćจćกǰ2.5.1 Ēúąǰ2.5.2 จąĕดšüŠć 
ǰ ൛ ൫ ଶ

൯ห1     ൟ  ൌ ቄ ൫ ଶ
൯ቚ1    ାଶ

ଶ
ቅ  ቄ ൫ ଶ

൯ቚ ାସ
ଶ
    ቅ 

     ൌ ቄ2   െ 2 ቚ1    ାଶ
ଶ
ቅ  ቄሺ2  1ሻ  2   െ 2 ቚ ାସ

ଶ
    ቅ 

     ൌ ሼ0 2 4    ሽ  ሼ  3   5   7   2 െ 1ሽ 
     ൌ  ଶଵ   ଶଶ 

  จąđĀĘนüŠćǰ ଶଵ đðŨนđซตขĂงจĞćนüนđตĘöคĎŠตĆĚงĒตŠǰ0ǰถċงǰ  Ēúąǰ ଶଶ đðŨนđซตขĂงจĞćนüนđตĘöคĊęตĆĚงĒตŠǰ  3ǰ 
 ถċงǰ2 െ 1 
 ÿčดทšć÷จćกǰ2.6 จąĕดšüŠć ሼ ሺ ሻሽ ൌ ሼሺ2  1ሻ െ  ሽ ൌ ሼ  1ሽ ൌ  ଷ  
 đĀĘนĕดšชĆดüŠćǰđซตǰ2 đซตĔดǰėǰจćกบøøดćǰ ଵଵ  ଵଶ  ଶଵ  ଶଶǰĒúąǰ ଷǰĕöŠöĊÿöćชĉกซĚĞćกĆนđú÷ 
 ÷ĉęงĕðกüŠćนĆĚน  ଶଵ   ଵଶ   ଷ   ଵଵ   ଶଶ ൌ ሼ0 1 2   2 ሽ  

 ทĞćĔĀšĕดšüŠćǰ ǰđðŨนôŦงกŤชĆนĀนċęงตŠĂĀนċęงจćกǰ ǰĕð÷Ćงǰሼ0 1 2   2 ሽǰ 
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õćóทĊęǰ2.1 กćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćô  ሺ2 ൈ 3ሻ 

 

õćóทĊęǰ2.2 กćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćô  ሺ4 ൈ 3ሻ 

 3.2 กøณĊ  ൌ 3ǰĒúąǰ ǰđðŨนจĞćนüนđตĘöคĊęǰÿĆงđกตüŠćǰିଵ
ଶ

െ 2 ൏ ିଵ
ଶ

െ 1 ൌ 0, ିଵ

െ 1 ൌ 1ǰĒúąǰ 

  െ 1 ൌ 2  ดĆงนĆĚน 

 จćกǰ2.1.1 Ēúąǰ2.1.2 จąĕดšüŠć 
 ൛ ൫ ଵ

൯ห1     ൟ ൌ ቄ ൫ ଵ
൯ቚ1    ିଵ

ଶ
ቅ  ቄ ൫ ଵ

൯ቚ ାଵ
ଶ
    ቅ 

    ൌ ቄ2   ቚ1    ିଵ
ଶ
ቅ  ቄ2   െ ሺ2  1ሻቚ ାଵ

ଶ
    ቅ  

    ൌ ሼ  2   4   6   2 െ 1ሽ  ሼ0 2 4    െ 1ሽ 
    ൌ  ଵଵ   ଵଶ  

 จąđĀĘนüŠćǰ ଵଵ đðŨนđซตขĂงจĞćนüนđตĘöคĊęตĆĚงĒตŠǰ  2ǰถċงǰ2 െ 1 Ēúąǰ ଵଶ đðŨนđซตขĂงจĞćนüนđตĘöคĎŠ

ตĆĚงĒตŠǰ0ǰถċงǰ െ 1 
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 ตŠĂöćจćกǰ2.5.1 Ēúąǰ2.5.2 จąĕดšüŠć 

ǰ ൛ ൫ ଶ
൯ห1     ൟ ൌ ቄ ൫ ଶ

൯ቚ1    ାଵ
ଶ
ቅ  ቄ ൫ ଶ

൯ቚ ାଷ
ଶ
    ቅ 

    ൌ ቄ2   െ 2 ቚ1    ାଵ
ଶ
ቅ  ቄሺ2  1ሻ  2   െ 2 ቚ ାଷ

ଶ
    ቅ 

    ൌ ሼ1 3 5    ሽ  ሼ  3   5   7   2 ሽ 
    ൌ  ଶଵ   ଶଶ 

  จąđĀĘนüŠćǰ ଶଵ đðŨนđซตขĂงจĞćนüนđตĘöคĊęตĆĚงĒตŠǰ1ǰถċงǰ  Ēúąǰ ଶଶ đðŨนđซตขĂงจĞćนüนđตĘöคĎŠตĆĚงĒตŠǰ  3ǰ 
 ถċงǰ2  
 ÿčดทšć÷จćกǰ2.6 จąĕดšüŠć ሼ ሺ ሻሽ ൌ ሼሺ2  1ሻ െ  ሽ ൌ ሼ  1ሽ ൌ  ଷ  
 đĀĘนĕดšชĆดüŠćǰđซตǰ2 đซตĔดǰėǰจćกบøøดćǰ ଵଵ  ଵଶ  ଶଵ  ଶଶǰĒúąǰ ଷǰĕöŠöĊÿöćชĉกซĚĞćกĆนđú÷ 
 ÷ĉęงĕðกüŠćนĆĚน  ଵଶ   ଶଵ   ଷ   ଵଵ   ଶଶ ൌ ሼ0 1 2   2 ሽ  

 ทĞćĔĀšĕดšüŠćǰ ǰđðŨนôŦงกŤชĆนĀนċęงตŠĂĀนċęงจćกǰ ǰĕð÷Ćงǰሼ0 1 2   2 ሽǰǰ 

 
õćóทĊęǰ2.3 กćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćô  ሺ3 ൈ 3ሻ 

 3.3ǰกøณĊǰ ൌ 5ǰĒúąǰ  đðŨนจĞćนüนđตĘöคĎŠǰÿĆงđกตüŠćǰିଵ
ଶ

െ 2 ൌ 0, ିଵ
ଶ

െ 1 ൌ 1, ିଵ

െ 1 ൌ 3ǰĒúąǰ 

  െ 1 ൌ 4  ดĆงนĆĚน 

 จćกǰ2.1.3 จąĕดšüŠć 
 ൛ ൫ ଵ

൯ห1     ൟ ൌ ሼ2   |1     ሽ ൌ ሼ  2   4   6   3 ሽ ൌ   ଵǰ 

  จąđĀĘนüŠćǰ ଵ đðŨนđซตขĂงจĞćนüนđตĘöคĎŠตĆĚงĒตŠǰ  2ǰถċงǰ3  
 ตŠĂöćÿĆงđกตüŠćถšćǰ1    

ଶ
ǰĒúšüǰ2  3  4 ൏ 4  1 ൌ  ǰĒúąถšćǰାଶ

ଶ
    ǰĒúšüǰ2  3  

 4  2  4  1 ൌ  ǰดĆงนĆĚนēด÷ǰ2.2.1ǰĒúąǰ2.2.2ǰจąĕดšüŠćǰǰ 
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 ൛ ൫ ଶ
൯ห1     ൟ ൌ ቄ ൫ ଶ

൯ቚ1    
ଶ
ቅ  ቄ ൫ ଶ

൯ቚ ାଶ
ଶ
    ቅ 

    ൌ ቄሺ4  1ሻ െ 2 െ 3 ቚ1    
ଶ
ቅ  ቄ2ሺ4  1ሻ െ 2 െ 3 ቚ ାଶ

ଶ
    ቅ    

    ൌ ሼ1 3 5    െ 1ሽ  ሼ3  2 3  4 3  6   4 ሽ 
    ൌ  ଶଵ   ଶଶ 

  จąđĀĘนüŠć  ଶଵ đðŨนđซตขĂงจĞćนüนđตĘöคĊęตĆĚงĒตŠǰ1ǰถċงǰ െ 1 Ēúąǰ ଶଶ đðŨนđซตขĂงจĞćนüนđตĘöคĎŠตĆĚงĒตŠǰ 
 3  2ǰถċงǰ4  
 ตŠĂöćēด÷ǰ2.4ǰจąĕดšüŠćǰǰ 
 ൛ ൫ ଷ

൯ห1     ൟ ൌ ሼሺ4  1ሻ  2 െ 3 െ 2|1     ሽ 
    ൌ ሼ െ 1  2 |1     ሽ    
    ൌ ሼ  1    3   5   3 െ 1ሽ 
    ൌ  ଷǰ 
  จąđĀĘนüŠćǰ ଷ đðŨนđซตขĂงจĞćนüนđตĘöคĊęตĆĚงĒตŠǰ  1ǰถċงǰ3 െ 1 
 ตŠĂöćēด÷ǰ2.5.1ǰĒúąǰ2.5.2ǰจąĕดšüŠćǰǰ 
 ൛ ൫ ସ

൯ห1     ൟ ൌ ቄ ൫ ସ
൯ቚ1    ାଶ

ଶ
ቅ  ቄ ൫ ସ

൯ቚ ାସ
ଶ
    ቅ 

    ൌ ቄ2   െ 2 ቚ1    ାଶ
ଶ
ቅ  ቄሺ4  1ሻ  2   െ 2 ቚ ାସ

ଶ
    ቅ 

    ൌ ሼ0 2 4    ሽ  ሼ3  3 3  5 3  7   4 െ 1ሽ 
    ൌ  ସଵ   ସଶ 

  จąđĀĘนüŠćǰ ସଵ đðŨนđซตขĂงจĞćนüนđตĘöคĎŠตĆĚงĒตŠǰ0ǰถċงǰ  Ēúąǰ ସଶ đðŨนđซตขĂงจĞćนüนđตĘöคĊęตĆĚงĒตŠǰ3  3ǰ 
 ถċงǰ4 െ 1 
 ÿčดทšć÷จćกǰ2.6 จąĕดšüŠć ሼ ሺ ሻሽ ൌ ሼሺ4  1ሻ െ  ሽ ൌ ሼ3  1ሽ ൌ  ହ 
 đĀĘนĕดšชĆดüŠćǰđซตǰ2 đซตĔดǰėǰจćกบøøดćǰ ଵ  ଶଵ  ଶଶ  ଷ  ସଵ  ସଶǰĒúąǰ ହǰĕöŠöĊÿöćชĉกซĚĞćกĆนđú÷ 
 ÷ĉęงĕðกüŠćนĆĚน  ସଵ   ଶଵ   ଷ   ଵ   ହ   ଶଶ   ସଶ ൌ ሼ0 1 2   4 ሽ  

 ทĞćĔĀšĕดšüŠćǰ ǰđðŨนôŦงกŤชĆนĀนċęงตŠĂĀนċęงจćกǰ ǰĕð÷Ćงǰሼ0 1 2   4 ሽǰ 

 
õćóทĊęǰ2.4 กćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćô  ሺ2 ൈ 5ሻ 
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õćóทĊęǰ2.5 กćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćô  ሺ4 ൈ 5ሻ 

 3.4ǰกøณĊǰ ൌ 5ǰĒúąǰ  đðŨนจĞćนüนđตĘöคĊęǰÿĆงđกตüŠćǰିଵ
ଶ

െ 2 ൌ 0, ିଵ
ଶ

െ 1 ൌ 1, ିଵ

െ 1 ൌ 3ǰĒúąǰ 

  െ 1 ൌ 4  ดĆงนĆĚน 

 จćกǰ2.1.3 จąĕดšüŠć 
 ൛ ൫ ଵ

൯ห1     ൟ ൌ ሼ2   |1     ሽ ൌ ሼ  2   4   6  3 ሽ ൌ   ଵǰ 

  จąđĀĘนüŠćǰ ଵ đðŨนđซตขĂงจĞćนüนđตĘöคĊęตĆĚงĒตŠǰ  2ǰถċงǰ3  

 ตŠĂöćÿĆงđกตüŠćถšćǰ1    ାଵ
ଶ
ǰĒúšüǰ2  3  4  1 ൌ  ǰĒúąถšćǰାଷ

ଶ
    ǰĒúšüǰ2  3  

 4  3  4  1 ൌ  ǰดĆงนĆĚนēด÷ǰ2.2.1ǰĒúąǰ2.2.2ǰจąĕดšüŠćǰǰ 
 ൛ ൫ ଶ

൯ห1     ൟ ൌ ቄ ൫ ଶ
൯ቚ1    ାଵ

ଶ
ቅ  ቄ ൫ ଶ

൯ቚ ାଷ
ଶ
    ቅ 

    ൌ ቄሺ4  1ሻ െ 2 െ 3 ቚ1    ାଵ
ଶ
ቅ  ቄ2ሺ4  1ሻ െ 2 െ 3 ቚ ାଷ

ଶ
    ቅ    

           ൌ ሼ0 2 4    െ 1ሽ  ሼ3  2 3  4 3  6   4  1ሽ 
    ൌ  ଶଵ   ଶଶ 

 จąđĀĘนüŠćǰ ଶଵ đðŨนđซตขĂงจĞćนüนđตĘöคĎŠตĆĚงĒตŠǰ0ǰถċงǰ െ 1 Ēúąǰ ଶଶ đðŨนđซตขĂงจĞćนüนđตĘöคĊęตĆĚงĒตŠǰ

3  2ǰถċง 4  1 
 ตŠĂöćēด÷ǰ2.4ǰจąĕดšüŠćǰǰ 
 ൛ ൫ ଷ

൯ห1     ൟ    ൌ ሼሺ4  1ሻ  2 െ 3 െ 2|1     ሽ 
    ൌ ሼ െ 1  2 |1     ሽ 
    ൌ ሼ  1    3   5   3 െ 1ሽ 
    ൌ  ଷ 

  จąđĀĘนüŠćǰ ଷ đðŨนđซตขĂงจĞćนüนđตĘöคĊęตĆĚงĒตŠǰ  1ǰถċงǰ3 െ 1 
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 ตŠĂöćēด÷ǰ2.5.1ǰĒúąǰ2.5.2ǰจąĕดšüŠćǰǰ 
 ൛ ൫ ସ

൯ห1     ൟ ൌ ቄ ൫ ସ
൯ቚ1    ାଵ

ଶ
ቅ  ቄ ൫ ସ

൯ቚ ାଷ
ଶ
    ቅ 

    ൌ ቄ2   െ 2 ቚ1    ାଵ
ଶ
ቅ  ቄሺ4  1ሻ  2   െ 2 ቚ ାଷ

ଶ
    ቅ 

    ൌ ሼ1 3 5    ሽ  ሼ3  3 3  5 3  7   4 ሽ 
    ൌ  ସଵ   ସଶ 

 จąđĀĘนüŠćǰ ସଵ đðŨนđซตขĂงจĞćนüนđตĘöคĎŠตĆĚงĒตŠǰ1ǰถċงǰ  Ēúąǰ ସଶ đðŨนđซตขĂงจĞćนüนđตĘöคĊęตĆĚงĒตŠǰ3  3ǰ 
ถċง 4  

 ÿčดทšć÷จćกǰ2.6 จąĕดšüŠć ሼ ሺ ሻሽ ൌ ሼሺ4  1ሻ െ  ሽ ൌ ሼ3  1ሽ ൌ  ହ 
 đĀĘนĕดšชĆดüŠćǰđซตǰ2 đซตĔดǰėǰจćกบøøดćǰ ଵ  ଶଵ  ଶଶ  ଷ  ସଵ  ସଶǰĒúąǰ ହǰĕöŠöĊÿöćชĉกซĚĞćกĆนđú÷ 
 ÷ĉęงĕðกüŠćนĆĚน  ଶଵ   ସଵ   ଷ   ଵ   ହ   ଶଶ   ସଶ ൌ ሼ0 1 2   4 ሽ  

 ทĞćĔĀšĕดšüŠćǰ ǰđðŨนôŦงกŤชĆนĀนċęงตŠĂĀนċęงจćกǰ ǰĕð÷Ćงǰሼ0 1 2   4 ሽǰ 

 
õćóทĊęǰ2.6 กćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćô  ሺ3 ൈ 5ሻ 

 3.5ǰกøณĊǰ  7,ǰିଷ
ଶ
ǰđðŨนจĞćนüนđตĘöคĎŠǰĒúąǰ  đðŨนจĞćนüนđตĘöคĎŠǰÿĆงđกตüŠćǰିଵ

ଶ
െ 2 ൌ ିହ

ଶ
 1,        

 ିଵ
ଶ

െ 1 ൌ ିଷ
ଶ
 2, ିଵ


െ 1 ൌ  െ 2  3ǰĒúąǰ െ 1 ൌ ሺ െ 1ሻ  ดĆงนĆĚน 

 จćกǰ2.1.3 จąĕดšüŠć 
 ൛ ൫ ଵ

൯ห1     ൟ ൌ ሼ2   |1     ሽ ൌ ሼ  2   4   6  3 ሽ ൌ   ଵ 
  จąđĀĘนüŠćÿöćชĉกĒตŠúąตĆüĔน  ଵ Ă÷ĎŠĔนøĎðǰ    ǰđöČęĂǰ  1 ሺ    4ሻǰĒúąǰ ǰđðŨนจĞćนüนđตĘöคĎŠǰ 
 Ēúą  ଵ  ሾ  2 3 ሿ 
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 ตŠĂöćÿĆงđกตüŠć  
 ถšćǰ1    ିଵିଶ

ସ
ǰǰĒúąǰ1     ǰĒúšüǰ2  ሺ4 െ 1ሻ  2  ቀ4 ቀିଵିଶ

ସ
ቁ െ 1ቁ   

 ൌ  െ 1 െ  ൏  ǰĒúą 
 ถšćǰିଵାଶ

ସ
   ିଵ

ଶ
െ 1ǰĒúąǰ1     ǰĒúšüǰ2  ሺ4 െ 1ሻ  2  ቀ4 ቀିଵାଶ

ସ
ቁ െ 1ቁ   

 ൌ     1   ǰ 
 ดĆงนĆĚนēด÷ǰ2.2.1ǰĒúąǰ2.2.2ǰจąĕดšüŠćǰ 
      ቄ ൫ ଶ

 ൯ቚ1      Ēúą 1    ିଵ
ଶ

െ 1ቅ 

 ൌ ቄ ൫ ଶ
 ൯ቚ1      Ēúą 1    ିଵିଶ

ସ
ቅ  ቄ ൫ ଶ

 ൯ቚ1      Ēúą ିଵାଶ
ସ

   ିଵ
ଶ

െ 1ቅ 

  ൌ ቄ൫ሺ െ 1ሻ  1൯ െ 2 െ ሺ4 െ 1ሻ ቚ1      Ēúą 1    ିଵିଶ
ସ

ቅ 

   ቄ2൫ሺ െ 1ሻ  1൯ െ 2 െ ሺ4 െ 1ሻ ቚ1      Ēúą ିଵାଶ
ସ

   ିଵ
ଶ

െ 1ቅ    
 ൌ ሼ3 െ ሺ2 െ 1ሻ|1     ሽ  ሼ7 െ ሺ2 െ 1ሻ|1     ሽ  ሼ11 െ ሺ2 െ 1ሻ|1     ሽ 
     ሼሺ െ 4ሻ െ ሺ2 െ 1ሻ|1     ሽ 
   ሼ5 െ ሺ2 െ 2ሻ|1     ሽ  ሼ9 െ ሺ2 െ 2ሻ|1     ሽ  ሼ13 െ ሺ2 െ 2ሻ|1     ሽ 
     ሼሺ െ 2ሻ െ ሺ2 െ 2ሻ|1     ሽ 
 ൌ ሼ  1   3   5   3 െ 1ሽ  ሼ5  1 5  3 5  5   7 െ 1ሽ 
        ሼ9  1 9  3 9  5   11 െ 1ሽ 
     ሼሺ െ 6ሻ  1 ሺ െ 6ሻ  3 ሺ െ 6ሻ  5   ሺ െ 4ሻ െ 1ሽ 
   ሼ3  2 3  4 3  6   5 ሽ  ሼ7  2 7  4 7  6   9 ሽ 
   ሼ11  2 11  4 11  6   13 ሽ 
     ሼሺ െ 4ሻ  2 ሺ െ 4ሻ  4 ሺ െ 4ሻ  6   ሺ െ 2ሻ ሽ 
 ൌ  ଶଵ   ଶଶ   ଶଷ     ଶ   ଶଵ   ଶଶ   ଶଷ     ଶ 
  จąđĀĘนüŠćÿöćชĉกĒตŠúąตĆüĔนǰ ଶଵ  ଶଶ  ଶଷ    ଶǰĂ÷ĎŠĔนøĎðǰ     đöČęĂǰ  1 ሺ    4ሻǰǰ ǰđðŨน 
 จĞćนüนđตĘöคĊęǰĒúąǰ ଶଵ   ଶଶ   ଶଷ     ଶ  ሾ  1 ሺ െ 4ሻ െ 1ሿǰǰ 

 ÿöćชĉกĒตŠúąตĆüĔนǰ ଶଵ  ଶଶ  ଶଷ    ଶǰĂ÷ĎŠĔนøĎðǰ     đöČęĂǰ  3 ሺ    4ሻǰǰ ǰđðŨนจĞćนüนđตĘöคĎŠǰ

Ēúą  ଶଵ   ଶଶ   ଶଷ     ଶ  ሾ3  2 ሺ െ 2ሻ ሿǰǰ 
 ตŠĂöćÿĆงđกตüŠć  
 ถšćǰ1    ିଵି

ସ
ǰǰĒúąǰ1     ǰĒúšüǰ2  ሺ4  1ሻ  2  ቀ4 ቀିଵି

ସ
ቁ  1ቁ   

 ൌ  െ 1 െ 3 ൏  ǰĒúą 
 ถšćǰ ൌ ିଵିଶ

ସ
ǰĒúąǰ1    

ଶ
ǰĒúšüǰ2  ሺ4  1ሻ    ቀ4 ቀିଵିଶ

ସ
ቁ  1ቁ   

 ൌ  െ 1 ൏  ǰĒúą 
 ถšćǰ ൌ ିଵିଶ

ସ
ǰĒúąǰାଶ

ଶ
    ǰĒúšüǰ2  ሺ4  1ሻ    2  ቀ4 ቀିଵିଶ

ସ
ቁ  1ቁ   

 ൌ   1    Ēúą 
 ถšćǰିଵାଶ

ସ
   ିଵ

ଶ
െ 2ǰĒúąǰ1     ǰĒúšüǰ2  ሺ4  1ሻ  2  ቀ4 ቀିଵାଶ

ସ
ቁ  1ቁ   

 ൌ   3  1    
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 ดĆงนĆĚนēด÷ǰ2.3.1ǰĒúąǰ2.3.2ǰจąĕดšüŠć 
 ቄ ൫ ଶାଵ

 ൯ቚ1      Ēúą 1    ିଵ
ଶ

െ 2ቅ 

 ൌ ቄ ൫ ଶାଵ
 ൯ቚ1      Ēúą 1    ିଵି

ସ
ቅ  ቊ ቆ షభ

మ

 ቇ ቤ1    
ଶ
ቋ 

   ቊ ቆ షభ
మ

 ቇ ቤ ାଶ
ଶ
    ቋ  ቄ ൫ ଶାଵ

 ൯ቚ1      Ēúą ିଵାଶ
ସ

   ିଵ
ଶ

െ 2ቅ 

  ൌ ቄ2  ሺ4  1ሻ ቚ1      Ēúą 1    ିଵି
ସ

ቅ  ቄ2  ቀ4 ቀିଵିଶ
ସ

ቁ  1ቁ  ቚ1    
ଶ
ቅ 

   ቄ2  ቀ4 ቀିଵିଶ
ସ

ቁ  1ቁ  െ ሺሺ െ 1ሻ  1ሻቚ ାଶ
ଶ
    ቅ 

   ቄ2  ሺ4  1ሻ െ ሺሺ െ 1ሻ  1ሻቚ1      Ēúą ିଵାଶ
ସ

   ିଵ
ଶ

െ 2ቅ    
 ൌ ሼ5  2 |1     ሽ  ሼ9  2 |1     ሽ  ሼ13  2 |1     ሽ 
     ሼሺ െ 6ሻ  2 |1     ሽ  ቄሺ െ 2ሻ  2 ቚ1    

ଶ
ቅ  ቄെ  2 െ 1ቚ ାଶ

ଶ
    ቅ 

   ሼ3  2 െ 1|1     ሽ  ሼ7  2 െ 1|1     ሽ  ሼ11  2 െ 1|1     ሽ 
     ሼሺ െ 8ሻ  2 െ 1ሻ|1     ሽ 
 ൌ ሼ5  2 5  4 5  8   7 ሽ  ሼ9  2 9  4 9  6   11 ሽ 
   ሼ13  2 13  4 13  8   15 ሽ 
     ሼሺ െ 6ሻ  2 ሺ െ 6ሻ  4 ሺ െ 6ሻ  6   ሺ െ 4ሻ ሽ 
   ሼሺ െ 2ሻ  2 ሺ െ 2ሻ  4 ሺ െ 2ሻ  6   ሺ െ 1ሻ ሽ  ሼ1 3 5    െ 1ሽ 
   ሼ3  1 3  3 3  5   5 െ 1ሽ  ሼ7  1 7  3 7  5   9 െ 1ሽ 
   ሼ11  1 11  3 11  5   13 െ 1ሽ 
     ሼሺ െ 8ሻ  1 ሺ െ 8ሻ  3 ሺ െ 8ሻ  5   ሺ െ 6ሻ െ 1ሽ 
 ൌ  ଷଵ   ଷଶ   ଷଷ     ଷ   ଷଵ   ଷଶ   ଷଵ   ଷଶ   ଷଷ     ଷ 
  จąđĀĘนüŠćÿöćชĉกĒตŠúąตĆüĔนǰ ଷଵ  ଷଶ  ଷଷ    ଷǰĂ÷ĎŠĔนøĎðǰ     đöČęĂǰ  1 ሺ    4ሻǰǰ ǰđðŨน 
 จĞćนüนđตĘöคĎŠǰĒúąǰ ଷଵ   ଷଶ   ଷଷ     ଷ  ሾ5  2 ሺ െ 4ሻ ሿ 
  ÿöćชĉกĒตŠúąตĆüĔนǰ ଷଵ Ă÷ĎŠĔนøĎðǰ     đöČęĂǰ ൌ  െ 2  1 ሺ    4ሻǰǰ  đðŨนจĞćนüนđตĘöคĎŠ Ēúąǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 
  ଷଵ  ሾሺ െ 2ሻ  2 ሺ െ 1ሻ ሿ 
  ÿöćชĉกĔนǰ ଷଶǰđðŨนจĞćนüนđตĘöคĊęตĆĚงĒตŠǰ1ǰถċงǰ െ 1 
  ÿöćชĉกĒตŠúąตĆüĔนǰ ଷଵ  ଷଶ  ଷଷ    ଷǰĂ÷ĎŠĔนøĎðǰ     đöČęĂǰ  3 ሺ    4ሻǰ ǰđðŨนจĞćนüนđตĘöคĊę 
 Ēúąǰ ଷଵ   ଷଶ   ଷଷ     ଷ  ሾ3  1 ሺ െ 6ሻ െ 1ሿǰ 
 ตŠĂöćēด÷ǰ2.4ǰจąĕดšüŠć 

 ቊ ቆ షభ
 ିଵ
 ቇ ቤ1     ቋ ൌ ሼሺ െ 1ሻ  1  2 െ 3 െ 2|1     ሽ 

  ൌ ሼሺ െ 4ሻ  1 ሺ െ 4ሻ  3 ሺ െ 4ሻ  5   ሺ െ 2ሻ െ 1ሽ 
  ൌ  ସ 

  จąđĀĘนüŠćÿöćชĉกĒตŠúąตĆüĔนǰ ସǰĂ÷ĎŠĔนøĎðǰ     đöČęĂǰ ൌ  െ 4  3 ሺ    4ሻǰǰ ǰđðŨนจĞćนüนđตĘöคĎŠǰ 
 Ēúąǰ ସ  ሾሺ െ 4ሻ  1 ሺ െ 2ሻ െ 1ሿ 
 ตŠĂöćēด÷ǰ2.5.1ǰĒúąǰ2.5.2ǰจąĕดšüŠćǰ 
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 ቊ ቆ షభ


 ቇ ቤ1     ቋ 

 ൌ ቊ ቆ షభ


 ቇ ቤ1    ାଶ
ଶ
ቋ  ቊ ቆ షభ



 ቇ ቤ ାସ
ଶ
    ቋ  

 ൌ ቄ  2 െ 2 ቚ1    ାଶ
ଶ
ቅ  ቄሺሺ െ 1ሻ  1ሻ    2 െ 2 ቚ ାସ

ଶ
    ቅ 

 ൌ ሼ0 2 4    ሽ  ሼሺ െ 2ሻ  3 ሺ െ 2ሻ  5 ሺ െ 2ሻ  7   ሺ െ 1ሻ െ 1ሽ 
 ൌ  ହଵ   ହଶ  
  จąđĀĘนüŠćÿöćชĉกĔน  ହଵǰđðŨนจĞćนüนđตĘöคĎŠตĆĚงĒตŠǰ0 ถċงǰ ǰ 
  ÿöćชĉกĒตŠúąตĆüĔนǰ ହଶǰĂ÷ĎŠĔนøĎðǰ     đöČęĂǰ ൌ  െ 2  1 ሺ    4ሻǰǰ  đðŨนจĞćนüนđตĘöคĊę Ēúąǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 
  ହଶ  ሾሺ െ 2ሻ  3 ሺ െ 1ሻ െ 1ሿ  
 ÿčดทšć÷จćกǰ2.6 จąĕดšüŠć ሼ ሺ ሻሽ ൌ ሼሺሺ െ 1ሻ  1ሻ െ  ሽ ൌ ሼሺ െ 2ሻ  1ሽ ൌ   

 đĀĘนĕดšชĆดüŠćǰđซตǰ2 đซตĔดėǰจćกบøøดćǰ ଵ  ଶଵ  ଶଶ  ଶଷ    ଶ  ଶଵ  ଶଶ  ଶଷ    ଶ  ଷଵ  ଷଶ  

  ଷଷ    ଷ  ଷଵ  ଷଶ  ଷଵ  ଷଶ  ଷଷ    ଷ  ସ  ହଵ  ହଶǰĒúąǰ ǰĕöŠöĊÿöćชĉกซĚĞćกĆนđú÷ 

 ÷ĉęงĕðกüŠćนĆĚน  ହଵ   ଷଶ   ଶଵ   ଵ   ଷଵ   ଶଵ   ଶଶ   ଷଵ   ଷଶ   ଶଶ   ଶଷ   ଷଶ   ଷଷ   

  ଶଷ   ଷଷ     ଷ   ଶ   ଷ   ସ   ଶ      ଷଵ   ହଶ ൌ ሼ0 1 2   ሺ െ 1ሻ ሽ  

 ทĞćĔĀšĕดšüŠćǰ ǰđðŨนôŦงกŤชĆนĀนċęงตŠĂĀนċęงจćกǰ ǰĕð÷Ćงǰሼ0 1 2   ሺ െ 1ሻ ሽǰ 

 
õćóทĊęǰ2.7 กćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćô  ሺ2 ൈ 7ሻ 
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õćóทĊęǰ2.8 กćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćô  ሺ4 ൈ 7ሻ 

 3.6ǰกøณĊǰ  7,ǰିଷ
ଶ
ǰđðŨนจĞćนüนđตĘöคĎŠǰĒúąǰ  đðŨนจĞćนüนđตĘöคĊęǰÿĆงđกตüŠćǰିଵ

ଶ
െ 2 ൌ ିହ

ଶ
 1, 

  ିଵ
ଶ

െ 1 ൌ ିଷ
ଶ
 2, ିଵ


െ 1 ൌ  െ 2  3ǰĒúąǰ െ 1 ൌ ሺ െ 1ሻ  ดĆงนĆĚน 

 จćกǰ2.1.3 จąĕดšüŠć 
 ൛ ൫ ଵ

൯ห1     ൟ ൌ ሼ2   |1     ሽ ൌ ሼ  2   4   6   3 ሽ ൌ   ଵ 

  จąđĀĘนüŠćÿöćชĉกĒตŠúąตĆüĔน  ଵ Ă÷ĎŠĔนøĎðǰ    ǰđöČęĂǰ  1 ሺ    4ሻǰǰ ǰđðŨนจĞćนüนđตĘöคĎŠǰ 
 Ēúą  ଵ  ሾ  2 3 ሿ 
 ตŠĂöćÿĆงđกตüŠć  
 ถšćǰ1    ିଵିଶ

ସ
ǰǰĒúąǰ1     ǰĒúšüǰ2  ሺ4 െ 1ሻ  2  ቀ4 ቀିଵିଶ

ସ
ቁ െ 1ቁ   

 ൌ  െ 1 െ  ൏  ǰĒúą 
 ถšćǰିଵାଶ

ସ
   ିଵ

ଶ
െ 1ǰĒúąǰ1     ǰĒúšüǰ2  ሺ4 െ 1ሻ  2  ቀ4 ቀିଵାଶ

ସ
ቁ െ 1ቁ   

 ൌ     1   ǰ 
 ดĆงนĆĚนēด÷ǰ2.2.1ǰĒúąǰ2.2.2ǰจąĕดšüŠćǰ 
      ቄ ൫ ଶ

 ൯ቚ1      Ēúą 1    ିଵ
ଶ

െ 1ቅ 

 ൌ ቄ ൫ ଶ
 ൯ቚ1      Ēúą 1    ିଵିଶ

ସ
ቅ  ቄ ൫ ଶ

 ൯ቚ1      Ēúą ିଵାଶ
ସ

   ିଵ
ଶ

െ 1ቅ 

  ൌ ቄ൫ሺ െ 1ሻ  1൯ െ 2 െ ሺ4 െ 1ሻ ቚ1      Ēúą 1    ିଵିଶ
ସ

ቅ 

   ቄ2൫ሺ െ 1ሻ  1൯ െ 2 െ ሺ4 െ 1ሻ ቚ1      Ēúą ିଵାଶ
ସ

   ିଵ
ଶ

െ 1ቅ    



21 
 

 ൌ ሼ3 െ ሺ2 െ 1ሻ|1     ሽ  ሼ7 െ ሺ2 െ 1ሻ|1     ሽ  ሼ11 െ ሺ2 െ 1ሻ|1     ሽ 
     ሼሺ െ 4ሻ െ ሺ2 െ 1ሻ|1     ሽ 
   ሼ5 െ ሺ2 െ 2ሻ|1     ሽ  ሼ9 െ ሺ2 െ 2ሻ|1     ሽ  ሼ13 െ ሺ2 െ 2ሻ|1     ሽ 
     ሼሺ െ 2ሻ െ ሺ2 െ 2ሻ|1     ሽ 
 ൌ ሼ  1   3   5   3 െ 1ሽ  ሼ5  1 5  3 5  5   7 െ 1ሽ 
   ሼ9  1 9  3 9  5   11 െ 1ሽ 
     ሼሺ െ 6ሻ  1 ሺ െ 6ሻ  3 ሺ െ 6ሻ  5   ሺ െ 4ሻ െ 1ሽ 
   ሼ3  2 3  4 3  6   5 ሽ  ሼ7  2 7  4 7  6   9 ሽ 
   ሼ11  2 11  4 11  6   13 ሽ 
     ሼሺ െ 4ሻ  2 ሺ െ 4ሻ  4 ሺ െ 4ሻ  6   ሺ െ 2ሻ ሽ 
 ൌ  ଶଵ   ଶଶ   ଶଷ     ଶ   ଶଵ   ଶଶ   ଶଷ     ଶ 
 จąđĀĘนüŠćÿöćชĉกĒตŠúąตĆüĔนǰ ଶଵ  ଶଶ  ଶଷ    ଶǰĂ÷ĎŠĔนøĎðǰ     đöČęĂǰ  1 ሺ    4ሻǰǰ ǰđðŨน 
จĞćนüนđตĘöคĊęǰĒúąǰ ଶଵ   ଶଶ   ଶଷ     ଶ  ሾ  1 ሺ െ 4ሻ െ 1ሿǰǰ 
 ÿöćชĉกĒตŠúąตĆüĔนǰ ଶଵ  ଶଶ  ଶଷ    ଶǰĂ÷ĎŠĔนøĎðǰ     đöČęĂǰ  3 ሺ    4ሻǰǰ ǰđðŨนจĞćนüนđตĘöคĎŠǰ

Ēúą  ଶଵ   ଶଶ   ଶଷ     ଶ  ሾ3  2 ሺ െ 2ሻ െ 1ሿ  
 ตŠĂöćÿĆงđกตüŠć  
 ถšćǰ1    ିଵି

ସ
ǰǰĒúąǰ1     ǰĒúšüǰ2  ሺ4  1ሻ  2  ቀ4 ቀିଵି

ସ
ቁ  1ቁ   

 ൌ  െ 1 െ 3 ൏  ǰĒúą 
 ถšćǰ ൌ ିଵିଶ

ସ
ǰĒúąǰ1    ିଵ

ଶ
ǰĒúšüǰ2  ሺ4  1ሻ   െ 1  ቀ4 ቀିଵିଶ

ସ
ቁ  1ቁ  ൌ  െ 2 ൏   

 Ēúąถšćǰ ൌ ିଵିଶ
ସ

ǰĒúąǰାଵ
ଶ
    ǰĒúšüǰ2  ሺ4  1ሻ    1  ቀ4 ቀିଵିଶ

ସ
ቁ  1ቁ  ൌ   Ēúą 

 ถšćǰିଵାଶ
ସ

   ିଵ
ଶ

െ 2ǰĒúąǰ1     ǰĒúšüǰ2  ሺ4  1ሻ  2  ቀ4 ቀିଵାଶ
ସ

ቁ  1ቁ   

 ൌ   3  1    
 ดĆงนĆĚนēด÷ǰ2.3.1ǰĒúąǰ2.3.2ǰจąĕดšüŠć 
 ቄ ൫ ଶାଵ

 ൯ቚ1      Ēúą 1    ିଵ
ଶ

െ 2ቅ 

 ൌ ቄ ൫ ଶାଵ
 ൯ቚ1      Ēúą 1    ିଵି

ସ
ቅ  ቊ ቆ షభ

మ

 ቇ ቤ1    ିଵ
ଶ
ቋ 

   ቊ ቆ షభ
మ

 ቇ ቤ ାଵ
ଶ
    ቋ  ቄ ൫ ଶାଵ

 ൯ቚ1      Ēúą ିଵାଶ
ସ

   ିଵ
ଶ

െ 2ቅ 

 ൌ ቄ2  ሺ4  1ሻ ቚ1      Ēúą 1    ିଵି
ସ

ቅ  ቄ2  ቀ4 ቀିଵିଶ
ସ

ቁ  1ቁ  ቚ1    ିଵ
ଶ
ቅ 

   ቄ2  ቀ4 ቀିଵିଶ
ସ

ቁ  1ቁ  െ ሺሺ െ 1ሻ  1ሻቚ ାଵ
ଶ
    ቅ 

   ቄ2  ሺ4  1ሻ െ ሺሺ െ 1ሻ  1ሻቚ1      Ēúą ିଵାଶ
ସ

   ିଵ
ଶ

െ 2ቅ 
 ൌ ሼ5  2 |1     ሽ  ሼ9  2 |1     ሽ  ሼ13  2 |1     ሽ 
     ሼሺ െ 6ሻ  2 |1     ሽ  ቄሺ െ 2ሻ  2 ቚ1    ିଵ

ଶ
ቅ 

   ቄെ  2 െ 1ቚ ାଵ
ଶ
    ቅ  ሼ3  2 െ 1|1     ሽ  ሼ7  2 െ 1|1     ሽ 

   ሼ11  2 െ 1|1     ሽ    ሼሺ െ 8ሻ  2 െ 1ሻ|1     ሽ 
 ൌ ሼ5  2 5  4 5  8   7 ሽ  ሼ9  2 9  4 9  6   11 ሽ 
   ሼ13  2 13  4 13  8   15 ሽ 
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     ሼሺ െ 6ሻ  2 ሺ െ 6ሻ  4 ሺ െ 6ሻ  6   ሺ െ 4ሻ ሽ 
   ሼሺ െ 2ሻ  2 ሺ െ 2ሻ  4 ሺ െ 2ሻ  6   ሺ െ 1ሻ െ 1ሽ  ሼ0 2 4    െ 1ሽ 
   ሼ3  1 3  3 3  5   5 െ 1ሽ  ሼ7  1 7  3 7  5   9 െ 1ሽ 
   ሼ11  1 11  3 11  5   13 െ 1ሽ 
     ሼሺ െ 8ሻ  1 ሺ െ 8ሻ  3 ሺ െ 8ሻ  5   ሺ െ 6ሻ െ 1ሽ 
 ൌ  ଷଵ   ଷଶ   ଷଷ     ଷ   ଷଵ   ଷଶ   ଷଵ   ଷଶ   ଷଷ     ଷ 
  จąđĀĘนüŠćÿöćชĉกĒตŠúąตĆüĔนǰ ଷଵ  ଷଶ  ଷଷ    ଷǰĂ÷ĎŠĔนøĎðǰ     đöČęĂǰ  1 ሺ    4ሻǰǰ ǰđðŨน 
 จĞćนüนđตĘöคĎŠǰĒúąǰ ଷଵ   ଷଶ   ଷଷ     ଷ  ሾ5  2 ሺ െ 4ሻ ሿǰǰ 
  ÿöćชĉกĒตŠúąตĆüĔนǰ ଷଵ Ă÷ĎŠĔนøĎðǰ     đöČęĂǰ ൌ  െ 2  1 ሺ    4ሻǰǰ  đðŨนจĞćนüนđตĘöคĎŠ Ēúąǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 
  ଷଵ  ሾሺ െ 2ሻ  2 ሺ െ 1ሻ െ 1ሿ 
  ÿöćชĉกĔนǰ ଷଶǰđðŨนจĞćนüนđตĘöคĎŠตĆĚงĒตŠǰ0ǰถċงǰ െ 1 
  ÿöćชĉกĒตŠúąตĆüĔนǰ ଷଵ  ଷଶ  ଷଷ    ଷǰĂ÷ĎŠĔนøĎðǰ     đöČęĂǰ  3 ሺ    4ሻǰǰ ǰđðŨนจĞćนüนđตĘöคĊę 
 Ēúąǰ ଷଵ   ଷଶ   ଷଷ     ଷ  ሾ3  1 ሺ െ 6ሻ െ 1ሿǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 
 ตŠĂöćēด÷ǰ2.4ǰจąĕดšüŠć 

 ቊ ቆ షభ
 ିଵ
 ቇ ቤ1     ቋ ൌ ሼሺ െ 1ሻ  1  2 െ 3 െ 2|1     ሽ 

  ൌ ሼሺ െ 4ሻ  1 ሺ െ 4ሻ  3 ሺ െ 4ሻ  5   ሺ െ 2ሻ െ 1ሽ 
  ൌ  ସ 

  จąđĀĘนüŠćÿöćชĉกĒตŠúąตĆüĔนǰ ସǰĂ÷ĎŠĔนøĎðǰ     đöČęĂǰ ൌ  െ 4  3 ሺ    4ሻǰǰ ǰđðŨนจĞćนüนđตĘöคĊęǰ 
 Ēúąǰ ସ  ሾሺ െ 4ሻ  1 ሺ െ 2ሻ െ 1ሿ 
 ตŠĂöćēด÷ǰ2.5.1ǰĒúąǰ2.5.2ǰจąĕดšüŠćǰ 

 ቊ ቆ షభ


 ቇ ቤ1     ቋ 

 ൌ ቊ ቆ షభ


 ቇ ቤ1    ାଵ
ଶ
ቋ  ቊ ቆ షభ



 ቇ ቤ ାଷ
ଶ
    ቋ  

 ൌ ቄ  2 െ 2 ቚ1    ାଵ
ଶ
ቅ  ቄሺሺ െ 1ሻ  1ሻ    2 െ 2 ቚ ାଷ

ଶ
    ቅ 

 ൌ ሼ1 3 5    ሽ  ሼሺ െ 2ሻ  3 ሺ െ 2ሻ  5 ሺ െ 2ሻ  7   ሺ െ 1ሻ ሽ 
 ൌ  ହଵ   ହଶ 

  จąđĀĘนüŠćÿöćชĉกĔน  ହଵǰđðŨนจĞćนüนđตĘöคĊęตĆĚงĒตŠǰ1 ถċงǰ ǰ 
  ÿöćชĉกĒตŠúąตĆüĔนǰ ହଶǰĂ÷ĎŠĔนøĎðǰ     đöČęĂǰ ൌ  െ 2  1 ሺ    4ሻǰǰ  đðŨนจĞćนüนđตĘöคĊę Ēúąǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 
  ହଶ  ሾሺ െ 2ሻ  3 ሺ െ 1ሻ െ 1ሿ 
 ÿčดทšć÷จćกǰ2.6 จąĕดšüŠć ሼ ሺ ሻሽ ൌ ሼሺሺ െ 1ሻ  1ሻ െ  ሽ ൌ ሼሺ െ 2ሻ  1ሽ ൌ   

 đĀĘนĕดšชĆดüŠćǰđซตǰ2 đซตĔดėǰจćกบøøดćǰ ଵ  ଶଵ  ଶଶ  ଶଷ    ଶ  ଶଵ  ଶଶ  ଶଷ    ଶ  ଷଵ  ଷଶ  

  ଷଷ    ଷ  ଷଵ  ଷଶ  ଷଵ  ଷଶ  ଷଷ    ଷ  ସ  ହଵ  ହଶǰĒúąǰ ǰĕöŠöĊÿöćชĉกซĚĞćกĆนđú÷ 

 ÷ĉęงĕðกüŠćนĆĚน  ଷଶ   ହଵ   ଶଵ   ଵ   ଷଵ   ଶଵ   ଶଶ   ଷଵ   ଷଶ   ଶଶ   ଶଷ   ଷଶ   ଷଷ 

   ଶଷ     ଷ   ଶ   ଷ   ସ      ଷଵ   ହଶ ൌ ሼ0 1 2   ሺ െ 1ሻ ሽ  

 ทĞćĔĀšĕดšüŠćǰ ǰđðŨนôŦงกŤชĆนĀนċęงตŠĂĀนċęงจćกǰ ǰĕð÷Ćงǰሼ0 1 2   ሺ െ 1ሻ ሽǰ 
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õćóทĊęǰ2.9 กćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćô  ሺ3 ൈ 7ሻ 

 3.7ǰกøณĊǰ  7,ǰିଷ
ଶ
ǰđðŨนจĞćนüนđตĘöคĊęǰĒúąǰ  đðŨนจĞćนüนđตĘöคĎŠ ÿĆงđกตüŠćǰିଵ

ଶ
െ 2 ൌ ିହ

ଶ
 1, 

  ିଵ
ଶ

െ 1 ൌ ିଷ
ଶ
 2, ିଵ


െ 1 ൌ  െ 2  3ǰĒúąǰ െ 1 ൌ ሺ െ 1ሻ  ดĆงนĆĚน 

 จćกǰ2.1.3 จąĕดšüŠć 
 ൛ ൫ ଵ

൯ห1     ൟ ൌ ሼ2   |1     ሽ ൌ ሼ  2   4   6   3 ሽ ൌ   ଵ 

  จąđĀĘนüŠćÿöćชĉกĒตŠúąตĆüĔน  ଵ Ă÷ĎŠĔนøĎðǰ    ǰđöČęĂǰ  1 ሺ    4ሻǰǰ ǰđðŨนจĞćนüนđตĘöคĎŠǰ 
 Ēúą  ଵ  ሾ  2 3 ሿ 
 ตŠĂöćÿĆงđกตüŠć  
 ถšćǰ1    ିଵିସ

ସ
ǰǰĒúąǰ1     ǰĒúšüǰ2  ሺ4 െ 1ሻ  2  ቀ4 ቀିଵିସ

ସ
ቁ െ 1ቁ   

 ൌ  െ 1 െ 3 ൏  ǰĒúą 
 ถšćǰ ൌ ିଵ

ସ
ǰĒúąǰ1    

ଶ
ǰĒúšüǰ2  ሺ4 െ 1ሻ    ቀ4 ቀିଵ

ସ
ቁ െ 1ቁ  ൌ  െ 1 ൏  ǰĒúą 

 ถšćǰ ൌ ିଵ
ସ

ǰĒúąǰାଶ
ଶ
    ǰĒúšüǰ2  ሺ4 െ 1ሻ    2  ቀ4 ቀିଵ

ସ
ቁ െ 1ቁ  ൌ   1    Ēúą 

 ถšćǰିଵାସ
ସ

   ିଵ
ଶ

െ 1ǰĒúąǰ1     ǰĒúšüǰ2  ሺ4 െ 1ሻ  2  ቀ4 ቀିଵାସ
ସ

ቁ െ 1ቁ   

 ൌ   3  1   ǰ 
 ดĆงนĆĚนēด÷ǰ2.2.1ǰĒúąǰ2.2.2ǰจąĕดšüŠćǰ 
     ቄ ൫ ଶ

 ൯ቚ1      Ēúą 1    ିଵ
ଶ

െ 1ቅ 
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 ൌ ቄ ൫ ଶ
 ൯ቚ1      Ēúą 1    ିଵିସ

ସ
ቅ  ቊ ቆ షభ

మ

 ቇ ቤ1    
ଶ
ቋ  ቊ ቆ షభ

మ

 ቇ ቤ ାଶ
ଶ
     ቋ 

   ቄ ൫ ଶ
 ൯ቚ1      Ēúą ିଵାସ

ସ
   ିଵ

ଶ
െ 1ቅ 

 ൌ ቄ൫ሺ െ 1ሻ  1൯ െ 2 െ ሺ4 െ 1ሻ ቚ1      Ēúą 1    ିଵିସ
ସ

ቅ 

   ቄ൫ሺ െ 1ሻ  1൯ െ 2 െ ቀ4 ቀିଵ
ସ
ቁ െ 1ቁ  ቚ1    

ଶ
ቅ 

   ቄ2൫ሺ െ 1ሻ  1൯ െ 2 െ ቀ4 ቀିଵ
ସ
ቁ െ 1ቁ  ቚ ାଶ

ଶ
    ቅ 

   ቄ2൫ሺ െ 1ሻ  1൯ െ 2 െ ሺ4 െ 1ሻ ቚ1      Ēúą ିଵାସ
ସ

   ିଵ
ଶ

െ 1ቅ    
 ൌ ሼ5  1 െ 2 |1     ሽ  ሼ9  1 െ 2 |1     ሽ  ሼ13  1 െ 2 |1     ሽ 
     ሼሺ െ 4ሻ  1 െ 2 |1     ሽ  ቄ  1 െ 2 ቚ1    

ଶ
ቅ  ቄ   2 െ 2 ቚ ାଶ

ଶ
    ቅ 

   ሼ5  2 െ 2 |1     ሽ  ሼ9  2 െ 2 |1     ሽ  ሼ13  2 െ 2 |1     ሽ 
     ሼሺ െ 4ሻ  2 െ 2 |1     ሽ 
 ൌ ሼ3  1 3  3 3  5   5 െ 1ሽ  ሼ7  1 7  3 7  5   9 െ 1ሽ 
   ሼ11  1 11  3 11  5   13 െ 1ሽ 
     ሼሺ െ 6ሻ  1 ሺ െ 6ሻ  3 ሺ െ 6ሻ  5   ሺ െ 4ሻ െ 1ሽ  ሼ1 3 5    െ 1ሽ 
   ሼሺ െ 2ሻ  2 ሺ െ 2ሻ  4 ሺ െ 2ሻ  6   ሺ െ 1ሻ ሽ 
   ሼ3  2 3  4 3  6   5 ሽ  ሼ7  2 7  4 7  6   9 ሽ 
   ሼ11  2 11  4 11  6   13 ሽ 
     ሼሺ െ 6ሻ  2 ሺ െ 6ሻ  4 ሺ െ 6ሻ  6   ሺ െ 4ሻ ሽ 
 ൌ  ଶଵ   ଶଶ   ଶଷ     ଶ   ଶଵ   ଶଶ   ଶଵ   ଶଶ   ଶଷ     ଶ 
  จąđĀĘนüŠćÿöćชĉกĒตŠúąตĆüĔนǰ ଶଵ  ଶଶ  ଶଷ    ଶǰĂ÷ĎŠĔนøĎðǰ     đöČęĂǰ  3 ሺ    4ሻǰǰ ǰđðŨน 
 จĞćนüนđตĘöคĊęǰĒúąǰ ଶଵ   ଶଶ   ଶଷ     ଶ  ሾ3  1 ሺ െ 4ሻ െ 1ሿǰǰ 
  ÿöćชĉกĔนǰ ଶଵǰđðŨนจĞćนüนđตĘöคĊęตĆĚงĒตŠǰ1ǰถċงǰ െ 1 
  ÿöćชĉกĒตŠúąตĆüĔนǰ ଶଶ Ă÷ĎŠĔนøĎðǰ     đöČęĂǰ ൌ  െ 2  1 ሺ    4ሻǰǰ  đðŨนจĞćนüนđตĘöคĎŠ Ēúąǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 
  ଷଵ  ሾሺ െ 2ሻ  2 ሺ െ 1ሻ ሿ 
  ÿöćชĉกĒตŠúąตĆüĔนǰ ଶଵ  ଶଶ  ଶଷ    ଶǰĂ÷ĎŠĔนøĎðǰ     đöČęĂǰ  3 ሺ    4ሻǰǰ ǰđðŨนจĞćนüนđตĘöคĎš 
 Ēúąǰ ଶଵ   ଶଶ   ଶଷ     ଶ  ሾ3  2 ሺ െ 4ሻ ሿǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 

 ตŠĂöćÿĆงđกตüŠć 

 ถšćǰ1    ିଵିସ
ସ

ǰǰĒúąǰ1     ǰĒúšüǰ2  ሺ4  1ሻ  2  ቀ4 ቀିଵିସ
ସ

ቁ  1ቁ   

 ൌ  െ  െ 1 ൏   Ēúą 

 ถšćǰିଵ
ସ

   ିଵ
ଶ

െ 2ǰĒúąǰ1     ǰĒúšüǰ2  ሺ4 െ 1ሻ  2  ቀ4 ቀିଵ
ସ
ቁ  1ቁ   

 ൌ     1   ǰ 
 ดĆงนĆĚนēด÷ǰ2.3.1ǰĒúąǰ2.3.2ǰจąĕดšüŠćǰ 
 ቄ ൫ ଶାଵ

 ൯ቚ1      Ēúą 1    ିଵ
ଶ

െ 2ቅ 

 ൌ ቄ ൫ ଶାଵ
 ൯ቚ1      Ēúą 1    ିଵିସ

ସ
ቅ  ቄ ൫ ଶାଵ

 ൯ቚ1      Ēúą ିଵ
ସ

   ିଵ
ଶ

െ 2ቅ 

 ൌ ቄ2  ሺ4  1ሻ ቚ1      Ēúą 1    ିଵିସ
ସ

ቅ 

   ቄ2  ሺ4  1ሻ െ ሺሺ െ 1ሻ  1ሻቚ1      Ēúą ିଵ
ସ

   ିଵ
ଶ

െ 2ቅ 
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 ൌ ሼ5  2 |1     ሽ  ሼ9  2 |1     ሽ  ሼ13  2 |1     ሽ 
     ሼሺ െ 4ሻ  2 |1     ሽ  ሼ  2 െ 1|1     ሽ  ሼ5  2 െ 1|1     ሽ 
   ሼ9  2 െ 1|1     ሽ    ሼሺ െ 8ሻ  2 െ 1ሻ|1     ሽ 
 ൌ ሼ5  2 5  4 5  8   7 ሽ  ሼ9  2 9  4 9  6   11 ሽ 
   ሼ13  2 13  4 13  8   15 ሽ 
     ሼሺ െ 4ሻ  2 ሺ െ 4ሻ  4 ሺ െ 4ሻ  6   ሺ െ 2ሻ ሽ 
   ሼ  1   3   5   3 െ 1ሽ  ሼ5  1 5  3 5  5   7 െ 1ሽ 
   ሼ9  1 9  3 9  5   11 െ 1ሽ 
     ሼሺ െ 8ሻ  1 ሺ െ 8ሻ  3 ሺ െ 8ሻ  5   ሺ െ 6ሻ െ 1ሽ 
 ൌ  ଷଵ   ଷଶ   ଷଷ     ଷ   ଷଵ   ଷଶ   ଷଷ     ଷ 
  จąđĀĘนüŠćÿöćชĉกĒตŠúąตĆüĔนǰ ଷଵ  ଷଶ  ଷଷ    ଷǰĂ÷ĎŠĔนøĎðǰ     đöČęĂǰ  1 ሺ    4ሻǰǰ ǰđðŨน 
 จĞćนüนđตĘöคĎŠǰĒúąǰ ଷଵ   ଷଶ   ଷଷ     ଷ  ሾ5  2 ሺ െ 2ሻ ሿǰǰ 
  ÿöćชĉกĒตŠúąตĆüĔนǰ ଷଵ  ଷଶ  ଷଷ    ଷǰĂ÷ĎŠĔนøĎðǰ     đöČęĂǰ  1 ሺ    4ሻǰǰ ǰđðŨนจĞćนüนđตĘöคĊę  
 Ēúąǰ ଷଵ   ଷଶ   ଷଷ     ଷ  ሾ  1 ሺ െ 6ሻ െ 1ሿ 
 ตŠĂöćēด÷ǰ2.4ǰจąĕดšüŠć 

 ቊ ቆ షభ
 ିଵ
 ቇ ቤ1     ቋ   ൌ ሼሺ െ 1ሻ  1  2 െ 3 െ 2|1     ሽ 

  ൌ ሼሺ െ 4ሻ  1 ሺ െ 4ሻ  3 ሺ െ 4ሻ  5   ሺ െ 2ሻ െ 1ሽ 
  ൌ  ସ 

  จąđĀĘนüŠćÿöćชĉกĒตŠúąตĆüĔนǰ ସǰĂ÷ĎŠĔนøĎðǰ     đöČęĂǰ ൌ  െ 4  3 ሺ    4ሻǰǰ ǰđðŨนจĞćนüนđตĘöคĊęǰ 
 Ēúąǰ ସ  ሾሺ െ 4ሻ  1 ሺ െ 2ሻ െ 1ሿ 

 ตŠĂöćēด÷ǰ2.5.1ǰĒúąǰ2.5.2ǰจąĕดšüŠćǰ 

 ቊ ቆ షభ


 ቇ ቤ1     ቋ 

 ൌ ቊ ቆ షభ


 ቇ ቤ1    ାଶ
ଶ
ቋ  ቊ ቆ షభ



 ቇ ቤ ାସ
ଶ
    ቋ  

 ൌ ቄ  2 െ 2 ቚ1    ାଶ
ଶ
ቅ  ቄሺሺ െ 1ሻ  1ሻ    2 െ 2 ቚ ାସ

ଶ
    ቅ 

 ൌ ሼ0 2 4    ሽ  ሼሺ െ 2ሻ  3 ሺ െ 2ሻ  5 ሺ െ 2ሻ  7   ሺ െ 1ሻ െ 1ሽ 
 ൌ  ହଵ   ହଶ 

  จąđĀĘนüŠćÿöćชĉกĔน   ହଵǰđðŨนจĞćนüนđตĘöคĎŠตĆĚงĒตŠǰ0 ถċงǰ ǰ 
  ÿöćชĉกĒตŠúąตĆüĔนǰ ହଶǰĂ÷ĎŠĔนøĎðǰ     đöČęĂǰ ൌ  െ 2  1 ሺ    4ሻǰǰ  đðŨนจĞćนüนđตĘöคĊę Ēúąǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 
  ହଶ  ሾሺ െ 2ሻ  3 ሺ െ 1ሻ െ 1ሿ 
 ÿčดทšć÷จćกǰ2.6 จąĕดšüŠć ሼ ሺ ሻሽ ൌ ሼሺሺ െ 1ሻ  1ሻ െ  ሽ ൌ ሼሺ െ 2ሻ  1ሽ ൌ   

 đĀĘนĕดšชĆดüŠćǰđซตǰ2 đซตĔดǰėǰจćกบøøดćǰ ଵ  ଶଵ  ଶଶ  ଶଷ    ଶ  ଶଵ  ଶଶ  ଶଵ  ଶଶ  ଶଷ    ଶ   

  ଷଵ  ଷଶ  ଷଷ    ଷ  ଷଵ  ଷଶ  ଷଷ    ଷ  ସ  ହଵ  ହଶǰĒúąǰ ǰĕöŠöĊÿöćชĉกซĚĞćกĆนđú÷ 

 ÷ĉęงĕðกüŠćนĆĚน  ହଵ   ଶଵ   ଷଵ   ଵ   ଶଵ   ଶଵ   ଷଶ   ଷଵ   ଶଶ   ଶଶ   ଷଷ   ଷଶ   ଶଷ   
  ଶଷ     ଷ   ଶ   ଶ   ସ   ଷ      ଶଶ   ହଶ ൌ ሼ0 1 2   ሺ െ 1ሻ ሽ  

 ทĞćĔĀšĕดšüŠćǰ ǰđðŨนôŦงกŤชĆนĀนċęงตŠĂĀนċęงจćกǰ ǰĕð÷Ćงǰሼ0 1 2   ሺ െ 1ሻ ሽ 
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õćóทĊęǰ2.10 กćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćô  ሺ2 ൈ 9ሻ 

 

õćóทĊęǰ2.11 กćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćô  ሺ4 ൈ 9ሻ 

 3.8ǰกøณĊǰ  7,ǰିଷ
ଶ
ǰđðŨนจĞćนüนđตĘöคĊęǰĒúąǰ  đðŨนจĞćนüนđตĘöคĊę ÿĆงđกตüŠćǰିଵ

ଶ
െ 2 ൌ ିହ

ଶ
 1, 

  ିଵ
ଶ

െ 1 ൌ ିଷ
ଶ
 2, ିଵ


െ 1 ൌ  െ 2  3ǰĒúąǰ െ 1 ൌ ሺ െ 1ሻ  ดĆงนĆĚน 

 จćกǰ2.1.3 จąĕดšüŠć 
 ൛ ൫ ଵ

൯ห1     ൟ ൌ ሼ2   |1     ሽ ൌ ሼ  2   4   6  3 ሽ ൌ   ଵ 

  จąđĀĘนüŠćÿöćชĉกĒตŠúąตĆüĔน  ଵ Ă÷ĎŠĔนøĎðǰ    ǰđöČęĂǰ  1 ሺ    4ሻǰǰ ǰđðŨนจĞćนüนđตĘöคĎŠǰ 
 Ēúą  ଵ  ሾ  2 3 ሿ 
 ตŠĂöćÿĆงđกตüŠć  
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 ถšćǰ1    ିଵିସ
ସ

ǰǰĒúąǰ1     ǰĒúšüǰ2  ሺ4 െ 1ሻ  2  ቀ4 ቀିଵିସ
ସ

ቁ െ 1ቁ   

 ൌ  െ 1 െ 3 ൏  ǰĒúą 
 ถšćǰ ൌ ିଵ

ସ
ǰĒúąǰ1    ାଵ

ଶ
ǰĒúšüǰ2  ሺ4 െ 1ሻ    ቀ4 ቀିଵ

ସ
ቁ െ 1ቁ  ൌ  െ 1 ൏  ǰĒúą 

 ถšćǰ ൌ ିଵ
ସ

ǰĒúąǰାଷ
ଶ
    ǰĒúšüǰ2  ሺ4 െ 1ሻ    2  ቀ4 ቀିଵ

ସ
ቁ െ 1ቁ  ൌ   1    Ēúą 

 ถšćǰିଵାସ
ସ

   ିଵ
ଶ

െ 1ǰĒúąǰ1     ǰĒúšüǰ2  ሺ4 െ 1ሻ  2  ቀ4 ቀିଵାସ
ସ

ቁ െ 1ቁ   

 ൌ   3  1   ǰ 
 ดĆงนĆĚนēด÷ǰ2.2.1ǰĒúąǰ2.2.2ǰจąĕดšüŠćǰ 
     ቄ ൫ ଶ

 ൯ቚ1      Ēúą 1    ିଵ
ଶ

െ 1ቅ 

 ൌ ቄ ൫ ଶ
 ൯ቚ1      Ēúą 1    ିଵିସ

ସ
ቅ  ቊ ቆ షభ

మ

 ቇ ቤ1    ାଵ
ଶ
ቋ 

   ቊ ቆ షభ
మ

 ቇ ቤ ାଷ
ଶ
     ቋ  ቄ ൫ ଶ ൯ቚ1      Ēúą ିଵାସ

ସ
   ିଵ

ଶ
െ 1ቅ 

 ൌ ቄ൫ሺ െ 1ሻ  1൯ െ 2 െ ሺ4 െ 1ሻ ቚ1      Ēúą 1    ିଵିସ
ସ

ቅ 

   ቄ൫ሺ െ 1ሻ  1൯ െ 2 െ ቀ4 ቀିଵ
ସ
ቁ െ 1ቁ  ቚ1    ାଵ

ଶ
ቅ 

   ቄ2൫ሺ െ 1ሻ  1൯ െ 2 െ ቀ4 ቀିଵ
ସ
ቁ െ 1ቁ  ቚ ାଷ

ଶ
    ቅ 

   ቄ2൫ሺ െ 1ሻ  1൯ െ 2 െ ሺ4 െ 1ሻ ቚ1      Ēúą ିଵାସ
ସ

   ିଵ
ଶ

െ 1ቅ    
 ൌ ሼ5  1 െ 2 |1     ሽ  ሼ9  1 െ 2 |1     ሽ  ሼ13  1 െ 2 |1     ሽ 
     ሼሺ െ 4ሻ  1 െ 2 |1     ሽ  ቄ  1 െ 2 ቚ1    ାଵ

ଶ
ቅ 

   ቄ   2 െ 2 ቚ ାଷ
ଶ
    ቅ  ሼሺ െ 4ሻ  2 െ 2 |1     ሽ 

   ሼሺ െ 8ሻ  2 െ 2 |1     ሽ 
   ሼሺ െ 12ሻ  2 െ 2 |1     ሽ    ሼ5  2 െ 2 |1     ሽ 
 ൌ ሼ3  1 3  3 3  5   5 െ 1ሽ  ሼ7  1 7  3 7  5   9 െ 1ሽ 
   ሼ11  1 11  3 11  5   13 െ 1ሽ 
     ሼሺ െ 6ሻ  1 ሺ െ 6ሻ  3 ሺ െ 6ሻ  5   ሺ െ 4ሻ െ 1ሽ  ሼ0 2 4    െ 1ሽ 
   ሼሺ െ 2ሻ  2 ሺ െ 2ሻ  4 ሺ െ 2ሻ  6   ሺ െ 1ሻ െ 1ሽ 
   ሼ3  2 3  4 3  6   5 ሽ  ሼ7  2 7  4 7  6   9 ሽ 
   ሼ11  2 11  4 11  6   13 ሽ 
     ሼሺ െ 6ሻ  2 ሺ െ 6ሻ  4 ሺ െ 6ሻ  6   ሺ െ 4ሻ ሽ 
 ൌ  ଶଵ   ଶଶ   ଶଷ     ଶ   ଶଵ   ଶଶ   ଶଵ   ଶଶ   ଶଷ     ଶ 
  จąđĀĘนüŠćÿöćชĉกĒตŠúąตĆüĔนǰ ଶଵ  ଶଶ  ଶଷ    ଶǰĂ÷ĎŠĔนøĎðǰ     đöČęĂǰ  3 ሺ    4ሻǰǰ ǰđðŨน 
 จĞćนüนđตĘöคĊęǰĒúąǰ ଶଵ   ଶଶ   ଶଷ     ଶ  ሾ3  1 ሺ െ 4ሻ െ 1ሿǰǰ 
  ÿöćชĉกĔนǰ ଶଵǰđðŨนจĞćนüนđตĘöคĎŠตĆĚงĒตŠǰ0ǰถċงǰ െ 1 
  ÿöćชĉกĒตŠúąตĆüĔนǰ ଶଶ Ă÷ĎŠĔนøĎðǰ     đöČęĂǰ ൌ  െ 2  1 ሺ    4ሻǰǰ  đðŨนจĞćนüนđตĘöคĎŠ Ēúąǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 
  ଷଵ  ሾሺ െ 2ሻ  2 ሺ െ 1ሻ െ 1ሿ 
  ÿöćชĉกĒตŠúąตĆüĔนǰ ଶଵ  ଶଶ  ଶଷ    ଶǰĂ÷ĎŠĔนøĎðǰ     đöČęĂǰ  3 ሺ    4ሻǰǰ ǰđðŨนจĞćนüนđตĘöคĎš 
 Ēúąǰ ଶଵ   ଶଶ   ଶଷ     ଶ  ሾ3  2 ሺ െ 4ሻ ሿǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 
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 ตŠĂöćÿĆงđกตüŠć 

 ถšćǰ1    ିଵିସ
ସ

ǰǰĒúąǰ1     ǰĒúšüǰ2  ሺ4  1ሻ  2  ቀ4 ቀିଵିସ
ସ

ቁ  1ቁ   

 ൌ  െ  െ 1 ൏   Ēúą 

 ถšćǰିଵ
ସ

   ିଵ
ଶ

െ 2ǰĒúąǰ1     ǰĒúšüǰ2  ሺ4 െ 1ሻ  2  ቀ4 ቀିଵ
ସ
ቁ  1ቁ   

 ൌ     1   ǰ 
 ดĆงนĆĚนēด÷ǰ2.3.1ǰĒúąǰ2.3.2ǰจąĕดšüŠćǰ 
 ቄ ൫ ଶାଵ

 ൯ቚ1      Ēúą 1    ିଵ
ଶ

െ 2ቅ 

 ൌ ቄ ൫ ଶାଵ
 ൯ቚ1      Ēúą 1    ିଵିସ

ସ
ቅ  ቄ ൫ ଶାଵ

 ൯ቚ1      Ēúą ିଵ
ସ

   ିଵ
ଶ

െ 2ቅ 

 ൌ ቄ2  ሺ4  1ሻ ቚ1      Ēúą 1    ିଵିସ
ସ

ቅ 

   ቄ2  ሺ4  1ሻ െ ሺሺ െ 1ሻ  1ሻቚ1      Ēúą ିଵ
ସ

   ିଵ
ଶ

െ 2ቅ 
 ൌ ሼ5  2 |1     ሽ  ሼ9  2 |1     ሽ  ሼ13  2 |1     ሽ 
     ሼሺ െ 4ሻ  2 |1     ሽ  ሼ  2 െ 1|1     ሽ  ሼ5  2 െ 1|1     ሽ 
   ሼ9  2 െ 1|1     ሽ    ሼሺ െ 8ሻ  2 െ 1ሻ|1     ሽ 
 ൌ ሼ5  2 5  4 5  8   7 ሽ  ሼ9  2 9  4 9  6   11 ሽ 
   ሼ13  2 13  4 13  8   15 ሽ 
     ሼሺ െ 4ሻ  2 ሺ െ 4ሻ  4 ሺ െ 4ሻ  6   ሺ െ 2ሻ ሽ 
   ሼ  1   3   5   3 െ 1ሽ  ሼ5  1 5  3 5  5   7 െ 1ሽ 
   ሼ9  1 9  3 9  5   11 െ 1ሽ 
     ሼሺ െ 8ሻ  1 ሺ െ 8ሻ  3 ሺ െ 8ሻ  5   ሺ െ 6ሻ െ 1ሽ 
 ൌ  ଷଵ   ଷଶ   ଷଷ     ଷ   ଷଵ   ଷଶ   ଷଷ     ଷ 
  จąđĀĘนüŠćÿöćชĉกĒตŠúąตĆüĔนǰ ଷଵ  ଷଶ  ଷଷ    ଷǰĂ÷ĎŠĔนøĎðǰ     đöČęĂǰ  1 ሺ    4ሻǰǰ ǰđðŨน 
 จĞćนüนđตĘöคĎŠǰĒúąǰ ଷଵ   ଷଶ   ଷଷ     ଷ  ሾ5  2 ሺ െ 2ሻ ሿǰǰ 
  ÿöćชĉกĒตŠúąตĆüĔนǰ ଷଵ  ଷଶ  ଷଷ    ଷǰĂ÷ĎŠĔนøĎðǰ     đöČęĂǰ  1 ሺ    4ሻǰǰ ǰđðŨนจĞćนüนđตĘöคĊę  
 Ēúąǰ ଷଵ   ଷଶ   ଷଷ     ଷ  ሾ  1 ሺ െ 6ሻ െ 1ሿ 
 ตŠĂöćēด÷ǰ2.4ǰจąĕดšüŠć 

 ቊ ቆ షభ
 ିଵ
 ቇ ቤ1     ቋ ൌ ሼሺ െ 1ሻ  1  2 െ 3 െ 2|1     ሽ 

  ൌ ሼሺ െ 4ሻ  1 ሺ െ 4ሻ  3 ሺ െ 4ሻ  5   ሺ െ 2ሻ െ 1ሽ 
  ൌ  ସ 

  จąđĀĘนüŠćÿöćชĉกĒตŠúąตĆüĔนǰ ସǰĂ÷ĎŠĔนøĎðǰ     đöČęĂǰ ൌ  െ 4  3 ሺ    4ሻǰǰ ǰđðŨนจĞćนüนđตĘöคĊęǰ 
 Ēúąǰ ସ  ሾሺ െ 4ሻ  1 ሺ െ 2ሻ െ 1ሿ 

 ตŠĂöćēด÷ǰ2.5.1ǰĒúąǰ2.5.2ǰจąĕดšüŠćǰ 

 ቊ ቆ షభ


 ቇ ቤ1     ቋ 

 ൌ ቊ ቆ షభ


 ቇ ቤ1    ାଵ
ଶ
ቋ  ቊ ቆ షభ



 ቇ ቤ ାଷ
ଶ
    ቋ  

 ൌ ቄ  2 െ 2 ቚ1    ାଵ
ଶ
ቅ  ቄሺሺ െ 1ሻ  1ሻ    2 െ 2 ቚ ାଷ

ଶ
    ቅ 
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 ൌ ሼ1 3 5    ሽ  ሼሺ െ 2ሻ  3 ሺ െ 2ሻ  5 ሺ െ 2ሻ  7   ሺ െ 1ሻ ሽ 
 ൌ  ହଵ   ହଶ 

  จąđĀĘนüŠćÿöćชĉกĔน   ହଵǰđðŨนจĞćนüนđตĘöคĊęตĆĚงĒตŠǰ1 ถċงǰ ǰ 
  ÿöćชĉกĒตŠúąตĆüĔนǰ ହଶǰĂ÷ĎŠĔนøĎðǰ     đöČęĂǰ ൌ  െ 2  1 ሺ    4ሻǰǰ  đðŨนจĞćนüนđตĘöคĊę Ēúąǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰǰ 
  ହଶ  ሾሺ െ 2ሻ  3 ሺ െ 1ሻ െ 1ሿ 
 ÿčดทšć÷จćกǰ2.6 จąĕดšüŠć ሼ ሺ ሻሽ ൌ ሼሺሺ െ 1ሻ  1ሻ െ  ሽ ൌ ሼሺ െ 2ሻ  1ሽ ൌ   

 đĀĘนĕดšชĆดüŠćǰđซตǰ2 đซตĔดǰėǰจćกบøøดćǰ ଵ  ଶଵ  ଶଶ  ଶଷ    ଶ  ଶଵ  ଶଶ  ଶଵ  ଶଶ  ଶଷ    ଶ   

  ଷଵ  ଷଶ  ଷଷ    ଷ  ଷଵ  ଷଶ  ଷଷ    ଷ  ସ  ହଵ  ହଶǰĒúąǰ ǰĕöŠöĊÿöćชĉกซĚĞćกĆนđú÷  
 ÷ĉęงĕðกüŠćนĆĚน  ଶଵ   ହଵ   ଷଵ   ଵ   ଶଵ   ଶଵ   ଷଶ   ଷଵ   ଶଶ   ଶଶ   ଷଷ   ଷଶ   ଶଷ   

  ଶଷ     ଷ   ଶ   ଶ   ସ   ଷ      ଶଶ   ହଶ ൌ ሼ0 1 2   ሺ െ 1ሻ ሽ  

 ทĞćĔĀšĕดšüŠćǰ ǰđðŨนôŦงกŤชĆนĀนċęงตŠĂĀนċęงจćกǰ ǰĕð÷Ćงǰሼ0 1 2   ሺ െ 1ሻ ሽǰ 

 
õćóทĊęǰ2.12 กćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćô  ሺ3 ൈ 9ሻ 
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บททĊęǰ3 
 บทÿøčปĒúąขšĂđÿนĂĒนą 
 

 ēคøงงćนนĊĚĕดšกĞćĀนดทĉýทćงĔĀšกĆบกøćôทĊęÿøšćงēด÷กćøกĞćĀนดĔĀšจčดจčดĀนċęงขĂงüงǰ  จĞćนüนǰ ǰüงǰ

đðŨนจčดđดĊ÷üกĆนǰทĊęđøĊ÷กüŠćǰĕดกøćôǰ ሺ ൈ  ሻǰĒúšüÿøšćงกćøกĞćกĆบบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćôǰ

 ሺ ൈ  ሻǰđöČęĂǰ  đðŨนจĞćนüนนĆบทĊęǰ  2ǰĒúąǰ  đðŨนจĞćนüนนĆบทĊęǰ  3ǰĒúąóĉÿĎจนŤüŠćกćøกĞćกĆบนĊĚđðŨนกćø

กĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćôǰ ሺ ൈ  ሻ 

 ÿĆงđกตüŠćēคøงงćนฉบĆบนĊĚýċกþćđóĊ÷งกøณĊทĊęǰ ǰđðŨนจĞćนüนนĆบคĊęǰดšü÷ĒนüคĉดđดĊ÷üกĆนนĊĚǰñĎšทĊęÿนĔจǰǰǰǰǰǰǰǰ

Ăćจó÷ć÷ćöÿøšćงกćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćôǰ ሺ ൈ  ሻ ĔนกøณĊทĊęǰ ǰđðŨน
จĞćนüนนĆบคĎŠตŠĂĕðĕดš 
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đĂกÿćøĂšćงĂĉง 
 
[1] B. Gayatri and V. Vanitha (2011). Directed edge - graceful labeling of trees, Elixir Appl. 
 Math, 36, 3062-3066. 
[2] B. Gayatri and V. Vanitha (2011).ǰDirected edge - graceful labeling of cycle and star related  
 graphs, International Journal of Mathematics and Soft Computing Vol.1, No.1, 89-104.ǰǰǰǰ 
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ภćคผนüก 
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ĒบบđÿนĂĀĆüขšĂēคøงงćนǰøćยüĉชćǰ2301399ǰProject Proposal 
ปŘกćøýċกþćǰ2562 

 
ชČęĂēคøงงćน(õćþćĕท÷) กćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćôทĊęöĊüงĂ÷ŠćงนšĂ÷ǰ2ǰüง 
ชČęĂēคøงงćน(õćþćĂĆงกùþ) Directed Edge-Graceful labeling of digraph containing at least 2 cycles 
Ăćจćø÷ŤทĊęðøċกþć øĂงýćÿตøćจćø÷Ťǰดø.øตĉนĆนทŤǰบčญđคúČĂบ 
ñĎšดĞćđนĉนกćø นćงÿćüนĆตดćüøøณŤǰøŠüöĒกšüǰđúขðøąจĞćตĆüนĉÿĉตǰ5933525923 

ÿćขć คณĉตýćÿตøŤǰõćคüĉชćคณĉตýćÿตøŤĒúąüĉท÷ćกćøคĂöóĉüđตĂøŤ 
คณąüĉท÷ćýćÿตøŤǰจčāćúงกøณŤöĀćüĉท÷ćúĆ÷ 

ĀúĆกกćøĒúąđĀตčผú 
 ĔĀšǰ ൌ ሺ   ሻ đðŨนกøćôทĊęöĊทĉýทćงǰĀøČĂĕดกøćôǰทĊęöĊ  ǰđðŨนđซตขĂงจčด÷ĂดจĞćนüนǰ ǰจčดǰĒúąǰ ǰ
đðŨนđซตขĂงđÿšนđชČęĂöĒÿดงทĉýทćงǰĀøČĂđซตขĂงđÿšนđชČęĂöจĞćนüนǰ ǰđÿšนǰกćรกĞćกับอยŠćงสงŠćงćมบนđสšนđชČęอม

ĒสดงทĉศทćงขĂงǰ  คČĂǰôŦงกŤชĆน   ĒบบÿöนĆ÷ĀนċęงตŠĂĀนċęงจćก  ǰĕð÷Ćงǰሼ1 2 3    ሽǰทĊęöĊÿöบĆตĉüŠć 
        ሼ0 1 2     –  1ሽ ǰกĞćĀนดēด÷ǰ 

 ሺ ሻ ൌ ൫ ାሺ ሻ െ  ିሺ ሻ൯           

đðŨนôŦงกŤชĆนÿöนĆ÷ĀนċęงตŠĂĀนċęงǰēด÷ทĊę 
 ାሺ ሻǰคČĂǰñúøüöขĂงจĞćนüนซċęงกĞćกĆบบนđÿšนđชČęĂöทĊęöĊทĉýóčŠงđขšćĀćจčด÷Ăดǰ ǰĒúą 
 ିሺ ሻ  คČĂǰñúøüöขĂงจĞćนüนซċęงกĞćกĆบบนđÿšนđชČęĂöทĊęöĊทĉýóčŠงĂĂกจćกจčด÷Ăดǰ  

ǰǰ ĔนðŘǰค.ý.ǰ2011ǰGayathri ĒúąǰVanitha ĕดšýċกþćกćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćง
ขĂงĕดกøćôตšนĕöšǰ[1] ĒúąกćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćôüงĒúąĕดกøćôǰǰǰǰǰǰǰǰǰ

ทĊęđกĊę÷üขšĂงกĆบดćü [2] ēด÷ทĊęกćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćôǰđðŨนกćøüćงนĆ÷

ทĆęüĕðขĂงกćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöขĂงกøćôทĊęนĉ÷ćöēด÷ǰLo [3] ทĆĚงนĊĚñúกćøýċกþćจćกǰ[1] Ēúąǰ[2] ǰǰǰǰǰǰ
öčŠงóĉจćøณćĕดกøćôĕöŠöĊüงǰĒúąĕดกøćôทĊęöĊüงđóĊ÷งüงđดĊ÷ü 
 ĔนēคøงงćนฉบĆบนĊĚจąýċกþćกćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćôทĊęöĊüงĂ÷Šćง

นšĂ÷ǰ2ǰüงǰบćงĕดกøćô 
 
üĆตถčปøąÿงคŤ 
 đóČęĂĀćกćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćôทĊęöĊüงĂ ÷ŠćงนšĂ÷ǰ2ǰüงǰǰǰǰǰǰǰǰǰǰǰǰǰ

บćงĕดกøćô 
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ขĂบđขตขĂงēคøงงćน 
 ýċกþćđฉóćąกćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćôทĊęöĊüงĂ÷ŠćงนšĂ÷ǰ2ǰü งǰǰǰǰǰǰǰǰ

Ă÷ŠćงนšĂ÷ǰ2 ĕดกøćô 
 
üĉธĊกćøดĞćđนĉนงćน 
Ēผนกćøýċกþć 

1. ýċกþćกćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćôจćกงćนüĉจĆ÷ทĊęöĊĂ÷ĎŠĒúšü 
2. กĞćĀนดĕดกøćôทĊęöĊüงĂ÷ŠćงนšĂ÷ǰ2ǰüงǰĒúąÿøšćงกćøกĞćกĆบบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćô

ดĆงกúŠćü 
3. óĉÿĎจนŤüŠćกćøกĞćกĆบบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćôทĊęÿøšćงǰđðŨนกćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšน

đชČęĂöĒÿดงทĉýทćงขĂงĕดกøćôทĊęöĊüงĂ÷ŠćงนšĂ÷ǰ2ǰüง 
4. ÿøčðĒúąจĆดทĞćøĎðđúŠö 

øąยąđüúćทĊęýċกþć  

üĉธĊกćøดĞćđนĉนงćน 
ÿĉงĀćคöǰ2562ǰ-ǰđöþć÷นǰ2563 
ÿ.ค. ก.÷. ต.ค. ó.÷. ธ.ค. ö.ค. ก.ó. öĊ.ค. đö.÷. 

1.ǰýċกþćกćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂö

ĒÿดงทĉýทćงขĂงĕดกøćôจćกงćนüĉจĆ÷ทĊęöĊĂ÷ĎŠ

Ēúšü 

         

2.ǰกĞćĀนดĕดกøćôทĊęöĊüงĂ÷ŠćงนšĂ÷ǰ2ǰüงǰĒúą

ÿøšćงกćøกĞćกĆบบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงǰǰ

ĕดกøćôดĆงกúŠćü 

         

3.ǰóĉÿĎจนŤüŠćกćøกĞćกĆบบนđÿšนđชČęĂöĒÿดง

ทĉýทćงขĂงĕดกøćôทĊęÿøšćงǰ đðŨนกćøกĞćกĆบ

Ă÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕด

กøćôทĊęöĊüงĂ÷ŠćงนšĂ÷ǰ2ǰüง 

         

4.ǰÿøčðĒúąจĆดทĞćøĎðđúŠö          
 
 
 
 



35 
 

ปøąēยชนŤทĊęคćดüŠćจąĕดšøĆบ 
1. ĕดšกćøกĞćกĆบĂ÷ŠćงÿงŠćงćöบนđÿšนđชČęĂöĒÿดงทĉýทćงขĂงĕดกøćôทĊęöĊüงĂ÷ŠćงนšĂ÷ǰ2ǰüงǰบćงĕดกøćô 
2. ĕดšýċกþćกćøข÷ć÷งćนüĉจĆ÷ทćงคณĉตýćÿตøŤ 

 
ĂčปกøณŤĒúąđคøČęĂงมČĂทĊęĔชš 

1. คĂöóĉüđตĂøŤ 
2. กøąดćþǰA4 
3. ĂčðกøณŤจĆดđกĘบขšĂöĎú 
4. Microsoft Word 

 
งบปøąมćณ 

1. กøąดćþǰA4  1,000 บćท 
2. คŠćถŠć÷đĂกÿćø 1,000 บćท 
3. ĂčðกøณŤจĆดđกĘบขšĂöĎú 1,500 บćท 
4. ĀöċกóĉöóŤ  1,500 บćท 

 
đĂกÿćøĂšćงĂĉง 
[1] B. Gayatri and V. Vanitha (2011). Directed edge - graceful labeling of trees, Elixir Appl. 
 Math, 36, 3062-3066. 
[2] B. Gayatri and V. Vanitha (2011).ǰDirected edge - graceful labeling of cycle and star related 
 graphs, International Journal of Mathematics and Soft Computing Vol.1, No.1, 89-104.ǰǰǰ 
[3] S. Loǰ(1985). On edge – graceful labelings of graphs, Congr. Numer., 50, 231-241. 

 
 
 
 
 
 



36 
 

ปøąüĆตĉผĎšđขĊยน 
 

 
 
 
 
 
 
 

นćงÿćüนĆตดćüøøณŤǰǰøŠüöĒกšü 
øĀĆÿนĉÿĉตǰ5933525923 
ÿćขćǰคณĉตýćÿตøŤ 
õćคüĉชćǰคณĉตýćÿตøŤĒúąüĉท÷ćกćøคĂöóĉüđตĂøŤ 
จčāćúงกøณŤöĀćüĉท÷ćúĆ÷ 
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