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ĝŊŗŀĽĩŅĭńĬŀŋħĴĻŉĔļŅ  :  ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮȮȮĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮŐĸŃėĦŃĺŇĪĵŅĻŅĽĨĶƢȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮ 
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1. ĶľńĽŐĸŃĝŊŗŀľĸńĔĽŌĨĶ 
ȮȮȮȮĳŅļŅœĪĵ 8 ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮȮĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢ 
ȮȮȮȮĳŅļŅŀńĚĔķļ 8Ȯ Master of Science Program in Mathematics 
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  : ĝŊŗŀĵƞŀ    ĺĪ,Ĵ,  (ėĦŇĨĻŅĽĨĶƢ) 
 ĳŅļŅŀńĚĔķļ : ĝŊŗŀŏĨŖĴ   Master of Science  (Mathematics) 
  : ĝŊŗŀĵƞŀ    M.S.  (Mathematics) 
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ŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ0'Ȯ ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮœĴƞĬƟŀĵĔĺƞŅȮ Ȯ 38  ľĬƞĺĵĔŇĨȮ 

 

5. ĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶ 
3,/ȮĶŌĮŐĭĭȮ 

- ľĸńĔĽŌĨĶȮŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ0'ȮŏĮƦĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅőĪ ľĸńĔĽŌĨĶȮ2 ĮƖȮȮŐĸŃŒĝƟŏĺĸŅ
ĻŉĔļŅŀĵƞŅĚĴŅĔœĴƞŏĔŇĬȮ3ȮĮƖĔŅĶĻŉĔļŅ  
 3,0 ĮĶŃŏĳĪľĸńĔĽŌĨĶ 
 XȮ ĺŇĝŅĔŅĶ    
 ÄȮ ĺŇĝŅĝňı 
 ÄȮ ĮĢŇĭńĨŇĔŅĶ 
 3.1 ĳŅļŅĪňŗŒĝƟȮ 

XȮȮĳŅļŅœĪĵȮ 
XȮĳŅļŅĨƞŅĚĮĶŃŏĪĻȮ&ŏĴŊŗŀĴňĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇȮŐĸŃŒĝƟŒĬĔŅĶĽńĴĴĬŅŐĸŃĔŅĶĪņĺŇĪĵŅĬŇıĬīƢ' 

 3,2 ĔŅĶĶńĭŏĕƟŅĻŉĔļŅȮ 
Ä ĬńĔĻŉĔļŅœĪĵȮ 
ÄȮĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇȮ  
XȮĬńĔĻŉĔļŅœĪĵŐĸŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇȮ  
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ȮȮȮȮȮȮ3,3ȮȮėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬȮ 

XȮŏĮƦĬľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬłȮĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĨĶĚ 
ÄȮŏĮƦĬľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀŊŗĬ 
 ĝŊŗŀĽĩŅĭńĬȮȮźźźźźźźźźźźźź,ȮȮȮĮĶŃŏĪĻ źźźźźź 
 ĶŌĮŐĭĭĕŀĚĔŅĶĶƞĺĴ 
 ÄȮĶƞĺĴĴŊŀĔńĬȮőħĵĽĩŅĭńĬłȮŏĮƦĬįŌƟŒľƟĮĶŇĠĠŅ 
 ÄȮĶƞĺĴĴŊŀĔńĬȮőħĵįŌƟĻŉĔļŅœħƟĶńĭĮĶŇĠĠŅěŅĔ 2 ĽĩŅĭńĬȮ 

ȮȮȮȮȮȮȮ3,4ȮȮĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅȮ 
ĔĶĦňľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĽĩŅĭńĬ 
XȮŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺ 
Ä ŒľƟĮĶŇĠĠŅĴŅĔĔĺƞŅľĬŉŗĚĽŅĕŅĺŇĝŅȮ 
 -ȮėĦŃĪňŗŏĮƦĬįŌƟĶńĭįŇħĝŀĭľĸńĔȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 -ȮėĦŃĪňŗĶƞĺĴĶńĭįŇħĝŀĭȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
ĔĶĦňľĸńĔĽŌĨĶĶƞĺĴĔńĭĽĩŅĭńĬŀŊŗĬȮ 
ÄȮľĸńĔĽŌĨĶĮĶŇĠĠŅėŌƞȮ&Double Degree) 
ÄȮľĸńĔĽŌĨĶĮĶŇĠĠŅĶƞĺĴȮ&Joint Degree)     
  

6. ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ-ŏľŖĬĝŀĭľĸńĔĽŌĨĶ 
Á ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2566ȮĮĶńĭĮĶŋĚĴŅěŅĔľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅȮ
ėĦŇĨĻŅĽĨĶƢȮ&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ034/'Ȯ 
- ŏĶŇŗĴŒĝƟľĸńĔĽŌĨĶĨńŘĚŐĨƞȮĮƖȮı,Ļ,Ȯ2517Ȯ 
- ĴňįĸĭńĚėńĭŒĝƟĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĮƖĔŅĶĻŉĔļŅȮ0344 

Á ĽĳŅĺŇĝŅĔŅĶŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ7-0343ȮŏĴŊŗŀĺńĬĪňŗȮȮ02ȮȮŏħŊŀĬĽŇĚľŅėĴȮȮȮȮȮȮȮ
ı,Ļ,Ȯ0343  

Á ĽĳŅĴľŅĺŇĪĵŅĸńĵŀĬŋĴńĨŇľĸńĔĽŌĨĶȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ7-0343 ŏĴŊŗŀĺńĬĪňŗȮȮ02ȮȮŏħŊŀĬĔńĬĵŅĵĬȮ 
ȮȮȮȮȮı,Ļ,0343Ȯ  
 

7. ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 
ľĸńĔĽŌĨĶěŃœħƟĶńĭĔŅĶŏįĵŐıĶƞĺƞŅŏĮƦĬľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ

ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮı,Ļ,Ȯ0330ȮŒĬĮƖĔŅĶĻŉĔļŅ 2567 
 
8. ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽņŏĶŖěĔŅĶĻŉĔļŅ (ĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅ'  
ÀȮȮėĶŌȮȮŀŅěŅĶĵƢĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢ 

    ȮÀȮȮĬńĔĺŇěńĵ 
    ȮÀȮȮĬńĔĺŇŏėĶŅŃľƢŐĸŃĺŅĚŐįĬıńĥĬŅĶŃĭĭĚŅĬ 
ȮȮȮȮȮÀȮȮįŌƟĮĶŃĔŀĭĔŅĶ 
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9. ĝŊŗŀȮĨņŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 

 
ĝŊŗŀ-ĽĔŋĸ 

&ĶŃĭŋĨņŐľĬƞĚĺŇĝŅĔŅĶ' 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ), 

ĽĩŅĭńĬ, ĮĶŃŏĪĻ,ȮĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 
 

1. ĶĻ,ħĶ,ĽŅĵńĠȮȮȮĮƤĬĴŅ -ȮĺĪ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2550 
-ȮĺĪ,Ĵ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2547  
-ȮĻļ,ĭ.Ȯ&ėĦŇĨĻŅĽĨĶƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0323 

2. ĶĻ,ħĶ,ŀĶĶĩıĸȮȮȮŐĔƟĺĕŅĺ -ĺĪ.ħ, &ėĦŇĨĻŅĽĨĶƢ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2548 
-ĔĻ,ĭ, (ėĦŇĨĻŅĽĨĶƢ),ȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ, Ȯ0321 

3. ĶĻ,ħĶ,ĬĶŅĺħňȮĳŌħĸĽŇĪīŇıńĥĬƢ -ȮĮĶ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2557 
-ȮĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ'*ȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2552 

 
10. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
XȮȮŒĬĽĩŅĬĪňŗĨńŘĚȮ 
ÄȮĬŀĔĽĩŅĬĪňŗĨńŘĚȮœħƟŐĔƞȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 

11. ŏľĨŋįĸĕŀĚĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
11.1ȮĔŅĶĨŀĭĽĬŀĚĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ4ȮĮĶŃĔŅĶȮ 
ŒĬĮƤěěŋĭńĬĮĶŃŏĪĻœĪĵĵńĚėĚĴňĮĶŃŏħŖĬėĺŅĴĪƟŅĪŅĵĔŅĶıńĥĬŅŒĬľĸŅĵĴŇĨŇĪńŘĚŒĬĴŇĨŇŏĻĶļģĔŇěĪňŗ

őėĶĚĽĶƟŅĚŏĻĶļģĔŇěĵńĚœĴƞĽŅĴŅĶĩĕńĭŏėĸŊŗŀĬħƟĺĵĬĺńĨĔĶĶĴŀĵƞŅĚŏĨŖĴĪňŗȮĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨĕŀĚĳŅėĭĶŇĔŅĶ
ŐĸŃĳŅėŏĔļĨĶĵńĚŀĵŌƞŒĬĶŃħńĭĨŗņȮėŋĦĳŅıŐĸŃĽĴĶĶĩĬŃĕŀĚŐĶĚĚŅĬĪňŗĵńĚœĴƞĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶŒĬ
ĔŅĶĕńĭŏėĸŊŗŀĬĔŅĶıńĥĬŅĕŀĚĮĶŃŏĪĻȮĴŇĨŇĪŅĚĽńĚėĴĪňŗĔŅĶĵĔĶŃħńĭĶŅĵœħƟĕŀĚĮĶŃĝŅĝĬȮĔŅĶŐĔƟĮƤĠľŅħƟŅĬ
ėĺŅĴĵŅĔěĬŐĸŃėĺŅĴŏľĸŊŗŀĴĸŘņȮĔŅĶıńĥĬŅėŋĦĳŅıĔŅĶŒľƟĭĶŇĔŅĶŐĸŃĔŅĶĕĵŅĵőŀĔŅĽŒĬĔŅĶŏĕƟŅĩŉĚĶŃĭĭ
ĭĶŇĔŅĶĽŅīŅĶĦŃĵńĚėĚĴňĝƞŀĚĺƞŅĚĪňŗĽŅĴŅĶĩıńĥĬŅĨƞŀœĮœħƟȮĴŇĨŇĽŇŗĚŐĺħĸƟŀĴĪňŗĔŅĶĲƘƨĬĲŌŐĸŃĶńĔļŅ
ĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴĵńĚŏĮƦĬĮĶŃŏħŖĬĽņėńĠĽņľĶńĭĔŅĶıńĥĬŅĮĶŃŏĪĻŀĵƞŅĚĵńŗĚĵŊĬȮŐĸŃĴŇĨŇĕŀĚ
ĔŅĶĭĶŇľŅĶěńħĔŅĶĳŅėĶńģĪňŗĵńĚĕŅħėĺŅĴĨƞŀŏĬŊŗŀĚŐĸŃėĺŅĴĵŊħľĵŋƞĬŒĬĔŅĶĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶŒĬĔŅĶ
ŐĔƟĮƤĠľŅĕŀĚĮĶŃĝŅĝĬœħƟŀĵƞŅĚŏĨŖĴĮĶŃĽŇĪīŇĳŅıȮĬŀĔěŅĔĬňŘȮĵńĚĴňĽĩŅĬĔŅĶĦƢĪňŗĔņĸńĚŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚ
ĶĺħŏĶŖĺȮĪńŘĚĔŅĶŏĮĸňŗĵĬŐĮĸĚőėĶĚĽĶƟŅĚĮĶŃĝŅĔĶĪňŗĴňĽńħĽƞĺĬĮĶŃĝŅĔĶĺńĵŐĶĚĚŅĬĸħĸĚŐĸŃĮĶŃĝŅĔĶĽŌĚŀŅĵŋ
ŏıŇŗĴĕŉŘĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŐĭĭĔƟŅĺĔĶŃőħħȮėĺŅĴĪƟŅĪŅĵŒľĴƞȮŕȮ
ĞŉŗĚĴŅěŅĔĔŅĶŏĮĸňŗĵĬŐĮĸĚŏĝŇĚőėĶĚĽĶƟŅĚĕŀĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĮĶŃŏĪĻȮĪńŘĚħƟŅĬėĺŅĴĴńŗĬėĚŐĸŃŏĻĶļģĔŇěȮ
ĔŅĶŏĝŊŗŀĴőĵĚĔńĬŀĵƞŅĚĞńĭĞƟŀĬěŅĔĔŅĶĶĺĴĔĸŋƞĴĳŅĵŒĬĳŌĴŇĳŅėŐĸŃĔŅĶŏĮƕħŏĽĶňħƟŅĬĨƞŅĚȮŕȮĨĸŀħěĬĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻŐĸŃėĺŅĴŏĽŊŗŀĴőĪĶĴĕŀĚĶŃĭĭĬŇŏĺĻȮĞŉŗĚĽĩŅĬĔŅĶĦƢħńĚĔĸƞŅĺěŃĔƞŀŒľƟŏĔŇħėĺŅĴ
ĪƟŅĪŅĵŒĬĔŅĶıńĥĬŅĮĶŃŏĪĻĪńŘĚŒĬĴŇĨŇėĺŅĴĴńŗĬėĚȮŏĻĶļģĔŇěĽńĚėĴȮŐĸŃĽŇŗĚŐĺħĸƟŀĴȮħńĚĬńŘĬȮĮĶŃŏĪĻœĪĵ
ěņŏĮƦĬĨƟŀĚĴňĔŅĶĺŅĚŐįĬĵŋĪīĻŅĽĨĶƢħƟŅĬĨƞŅĚȮŕȮĪňŗĶŀĭėŀĭŐĸŃėĶŀĭėĸŋĴŏıŊŗŀŏĮƦĬĔĶŀĭŒĬĔŅĶĕńĭŏėĸŊŗŀĬ
ĔŅĶıńĥĬŅĮĶŃŏĪĻŒľƟŏěĶŇĠĔƟŅĺľĬƟŅŀĵƞŅĚĴńŗĬėĚȮĴńŗĚėńŗĚȮŐĸŃĵńŗĚĵŊĬ 
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ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěĪňŗěņŏĮƦĬĨƟŀĚĬņĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶĕŉŘĬŀĵŌƞ
ĔńĭĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ4ȮĮĶŃĔŅĶȮőħĵĵŉħľĸńĔĔŅĶȮŴĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚŵȮŴĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬŵȮŐĸŃȮ
ŴėĬŏĮƦĬĻŌĬĵƢĔĸŅĚĔŅĶıńĥĬŅŵȮŐĸŃĵŉħľĸńĔĔŅĶŏěĶŇĠŏĨŇĭőĬĪŅĚŏĻĶļģĔŇěĪňŗĸħėĺŅĴŏľĸŊŗŀĴĸŘņŐĸŃ
ĕńĭŏėĸŊŗŀĬĔŅĶŏěĶŇĠŏĨŇĭőĨěŅĔĔŅĶŏıŇŗĴįĸįĸŇĨȮĳŅıĔŅĶįĸŇĨĭĬģŅĬĔŅĶŒĝƟĳŌĴŇĮƤĠĠŅŐĸŃĬĺńĨĔĶĶĴȮĔŅĶ
ıńĥĬŅĺŇĪĵŅĻŅĽĨĶƢȮȮŏĪėőĬőĸĵňȮȮŏıŊŗŀĽĶƟŅĚĬĺńĨĔĶĶĴŏıŊŗŀĽĶƟŅĚŀŋĨĽŅľĔĶĶĴŒľĴƞŕȮĞŉŗĚĴňĔŅĶŏĽĶŇĴĽĶƟŅĚŐĸŃ
ıńĥĬŅĻńĔĵĳŅıĪŋĬĴĬŋļĵƢőħĵĴňŐĬĺĪŅĚĔŅĶıńĥĬŅĪňŗĽņėńĠĮĶŃĔŀĭħƟĺĵĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪńŘĚŒĬŐĸŃ
ĬŀĔľƟŀĚŏĶňĵĬĪňŗĽŀħŐĪĶĔėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮėĺŅĴĴňĶŃŏĭňĵĭĺŇĬńĵȮŐĸŃěŇĨĽŅīŅĶĦŃȮıńĥĬŅĻńĔĵĳŅıėĬŒľƟ
ĴňĪńĔļŃȮėĺŅĴĶŌƟȮŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶħņĶĚĝňĺŇĨŀĵƞŅĚĴňėŋĦėƞŅȮŐĸŃĵĔĶŃħńĭőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪňŗĴňŀĵŌƞŒľƟ
ĨŀĭĽĬŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚŏĪėőĬőĸĵňŐĭĭĔƟŅĺĔĶŃőħħȮ 
  ĔŅĶĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻœĪĵĨŅĴŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇȮĜĭńĭĪňŗȮ/1Ȯ&ı,Ļ,0344-
035.'ȮŐĸŃŐįĬĔŅĶĻŉĔļŅŐľƞĚĝŅĨŇȮı,Ļ,034.-0357ȮĨƞŅĚĴŋƞĚĽĶƟŅĚĮƤěěńĵŏıŊŗŀŏĔŊŘŀľĬŋĬĔŅĶıńĥĬŅĮĶŃŏĪĻœĮŒĬ
ĪŇĻĪŅĚŏħňĵĺĔńĬőħĵĔŅĶĨŀĭĽĬŀĚĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ4ȮĮĶŃĔŅĶȮȮĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĺŇĪĵŅ
ĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢȮĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ, 0346ȮȮŏĮƦĬĔŅĶĔŅĶıńĥĬŅĪĶńıĵŅĔĶĴĬŋļĵƢ
ĕŀĚĮĶŃŏĪĻȮȮĽƞĚŏĽĶŇĴĔŅĶŏĽĶŇĴĽĶƟŅĚĻńĔĵĳŅıĕŀĚĭńĦĤŇĨŒľƟĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŒĬĪŅĚėĦŇĨĻŅĽĨĶƢœĮ
ĮĶŃĵŋĔĨƢŒĝƟĔńĭĻŅĽĨĶƢŀŊŗĬȮŕȮœħƟŀĵƞŅĚĔĺƟŅĚĕĺŅĚȮħƟĺĵėĺŅĴĪňŗŏĮƦĬĺŇĝŅĪňŗŏĬƟĬĔĶŃĭĺĬĔŅĶėŇħĪňŗŒĝƟŏľĨŋŐĸŃįĸȮěŉĚ
ĪņŒľƟėĦŇĨĻŅĽĨĶƢŏĮƦĬĮƤěěńĵĽņėńĠĪňŗĽŅĴŅĶĩĬņėĺŅĴĶŌƟœĮĮĶŃĵŋĔĨƢŒĝƟĽĶƟŅĚĽĶĶėƢįĸĚŅĬĺŇěńĵȮŐĸŃĬĺńĨĔĶĶĴ 
ŏıŊŗŀĔŅĶıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴȮŏĮƦĬĔŅĶĵĔĶŃħńĭėŋĦĳŅıĪĶńıĵŅĔĶĴĬŋļĵƢĪňŗĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶ
ŒĬĨĸŅħŐĶĚĚŅĬŐĸŃĪńĔļŃĪňŗěņŏĮƦĬĨƞŀĔŅĶħņĶĚĝňĺŇĨŒĬĻĨĺĶĶļĪňŗȮ0/ȮĔƞŀŒľƟŏĔŇħėĺŅĴĴńŗĚėĚĪŅĚŏĻĶļģĔŇěįƞŅĬ
ĔŅĶŒĝƟĬĺńĨĔĶĶĴȮȮŏĪėőĬőĸĵňȮŐĸŃėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢ 
ȮȮ  ħƟĺĵĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚőĸĔŒĬĮƤěěŋĭńĬĪňŗĨƟŀĚŏįĝŇĠĔńĭĮƤĠľŅŒľĠƞŒĬľĸŅĵħƟŅĬĪńŘĚĔŅĶŏĮĸňŗĵĬŐĮĸĚ
ĕŀĚĽĳŅĺŃŀŅĔŅĻŐĸŃőĸĔĶƟŀĬȮȮİŋƙĬĸŃŀŀĚȮPM 2.5 ĔŅĶŐıĶƞĶŃĭŅħĕŀĚőėĺŇħȮ19 ŐĸŃőĶėŀŋĭńĨŇŒľĴƞ, ĮƤĠľŅ
ŀŋĪĔĳńĵŐĸŃĳńĵŐĸƟĚ,   ĮƤĠľŅȮDisruptive Technology  ĪňŗĪņŒľƟŏĔŇħĔŅĶŐĕƞĚĕńĬȮȮŀĵƞŅĚĽŌĚŒĬħƟŅĬŏĪėőĬőĸĵň
ŐĸŃŀŋĨĽŅľĔĶĶĴőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚĔŅĶıńĥĬŅŏĪėőĬőĸĵňħƟŅĬȮAI őħĵŒĝƟȮMachine Learning  ĮƤĠľŅėĺŅĴ
ĮĸŀħĳńĵĕŀĚĕƟŀĴŌĸȮȮŒĬĔŅĶıńĥĬŅŀĚėƢėĺŅĴĶŌƟŏıŊŗŀŐĔƟĮƤĠľŅħńĚĔĸƞŅĺĕƟŅĚĨƟĬȮĨĸŀħěĬĔŅĶıńĥĬŅŐĸŃĽĶƟŅĚ
ĬĺńĨĔĶĶĴŏĪėőĬőĸĵňħƟŅĬȮAI ŐĸŃȮȮMachine and Deep learning ĽņľĶńĭĔŅĶĪņĬŅĵĕƟŀĴŌĸĕĬŅħŒľĠƞĪňŗĴň
ėĺŅĴŐĴƞĵņĽŌĚȮěņŏĮƦĬĨƟŀĚŀŅĻńĵŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬėĦŇĨĻŅĽĨĶƢĝńŘĬĽŌĚȮŏıŊŗŀĔŅĶĺŇěńĵĽņľĶńĭľŅŐĭĭěņĸŀĚ
ŒľĴƞŕȮĪŅĚėĦŇĨĻŅĽĨĶƢȮ&Mathematical Model) ĔŅĶĽĶƟŅĚŐĸŃıńĥĬŅŀńĸĔŀĶŉĪŉĴŒľĴƞĪňŗĝŅĠĜĸŅħȮőħĵŒĝƟ
ŀĚėƢėĺŅĴĶŌƟĪňŗįĽĴįĽŅĬŒĬľĸŅĵħƟŅĬŏĝƞĬȮȮOptimization Theory and Methods,  Fixed Point Theory,   
Convex Analysis, Variational Analysis, Graph Theory,  Algebra ŏĮƦĬĨƟĬȮȮĬŀĔěŅĔĬňŘľĸńĔĽŌĨĶĵńĚĴň
ĶŅĵĺŇĝŅŏĸŊŀĔŒľĴƞȮ206831 (Convex Analysis), 206832 (Variational Analysis)  ŏıŊŗŀŏĮƦĬıŊŘĬģŅĬŒĬĔŅĶ
ĺŇŏėĶŅŃľƢŐĸŃĪņĬŅĵĕƟŀĴŌĸőħĵŀŅĻńĵŏĪėĬŇėȮMachine Learning ĭĬģŅĬĕŀĚȮOptimization and Fixed 
Point Theory  ĪņŒľƟŏľŖĬœħƟĺƞŅľĸńĔĽŌĨĶĴňĶŅĵĺŇĝŅĪňŗŏĮƦĬėĺŅĴŏĝňŗĵĺĝŅĠĽņėńĠŒĬŀĬŅėĨŏıŊŗŀĶŀĚĶńĭĔŅĶĺŇěńĵ
ĪňŗĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĬĔŅĶŐĔƟĮƤĠľŅĨƞŅĚŕȮħńĚĔĸƞŅĺĕƟŅĚĨƟĬ 

 ȮȮ ȮȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅėĦŇĨĻŅĽĨĶƢȮĴňĶŅĵĺŇĝŅĪňŗŏĮƦĬıŊŘĬģŅĬĽņėńĠŏıŊŗŀĔŅĶĽĶƟŅĚ
ŐĭĭěņĸŀĚĪŅĚėĦŇĨĻŅĽĨĶƢȮȮŀńĸĔŀĶŉĪŉĴĪňŗĝŅĠĜĸŅħȮĺŇīňĔŅĶĮĶŃĴŅĦėƞŅĪňŗŐĴƞĬĵņȮȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ
ĽĴńĵŒľĴƞőħĵŒĝƟȮMachine learning ĪňŗĴňģŅĬĭĬȮOptimization Theory and Methods, Fixed Point 
Theory ĽņľĶńĭĔŅĶĭŌĶĦŅĔŅĶŏıŊŗŀĔŅĶĺŇěńĵĪňŗěŃĽŅĴŅĶĩıńĥĬŅȮMathematical Models,  Methods ŐĸŃȮ
Algorithms ŒľĴƞŕȮĪňŗŏĮƦĬģŅĬĕŀĚĔŅĶıńĥĬŅŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴŏıŊŗŀĔŅĶŐĔƟĮƤĠľŅħńĚĔĸƞŅĺĕƟŅĚĨƟĬ
őħĵŏĜıŅŃĔŅĶŐĔƟĮƤĠľŅĪŅĚħƟŅĬŀŋĨĽŅľĔĶĶĴĪňŗŀŅĻńĵȮOptimization Theory and Methods ŏıŊŗŀĔŅĶ
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ĺŇŏėĶŅŃľƢĮƤěěńĵĔŅĶįĸŇĨȮĔĶŃĭĺĬĔŅĶįĸŇĨȮĔŅĶĸħĨƟĬĪŋĬŒĬĔŅĶįĸŇĨȮŏıŊŗŀĔŅĶŐĕƞĚĕńĬĕŀĚŀŋĨĽŅľĔĶĶĴœĪĵ  
ŏıŊŗŀŒľƟĪńĬĔńĭĬőĵĭŅĵĔńĭĔŅĶıńĥĬŅĮĶŃŏĪĻőħĵŀŅĻńĵĕƟŀĴŌĸȮȮľĸńĔĽŌĨĶĵńĚŏıŇŗĴŏĨŇĴĶŅĵĺŇĝŅŏĸŊŀĔĽĴńĵŒľĴƞĪňŗ
ŏĮƦĬıŊŘĬģŅĬĪŅĚħƟŅĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃĪņĬŅĵĕƟŀĴŌĸőħĵŒĝƟȮMachine learning ĪňŗŀŅĻńĵıŊŘĬģŅĬĪŅĚħƟŅĬȮ
Optimization and Fixed Point Theory ėŊŀȮ0.461/*Ȯ0.4610 ĬŀĔěŅĔĬňŘľĸńĔĽŌĨĶĵńĚĴňĶŅĵĺŇĝŅĪňŗĴňėĺŅĴ
ĵŊħľĵŋƞĬĽŌĚĪňĪńĬĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚőĸĔŐĸŃĨŅĴėĺŅĴĩĬńħŐĸŃėĺŅĴĽĬŒěĕŀĚįŌƟŏĶňĵĬŐĸŃįŌƟĽŀĬȮŏĝƞĬȮ
ĶŅĵĺŇĝŅȮȮ206789 (Selected Topics in Mathematics) ĪńŘĚĬňŘȮŏıĶŅŃįŌƟĽŀĬŐĸŃįŌƟŏĶňĵĬĽŅĴŅĶĩŀŀĔŐĭĭ
ĶƞĺĴĔńĬŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟŏĬŊŘŀľŅŒľĴƞĪňŗĔņĸńĚŏĮƦĬĪňŗĽĬŒěŐĸŃŏĮƦĬıŊŘĬģŅĬĽņėńĠŒĬĔŅĶĺŇěńĵĶŃħńĭĮĶŇĠĠŅőĪ 
 
 ȮȮȮȮȮ11.2 ȮŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮ/5ȮĕƟŀȮĕŀĚ SDGsȮ  
  ŒĬĮƖȮı,Ļ,Ȯ0336Ȯ&ė,Ļ,Ȯ0./3'ȮĮĶŃŏĪĻĽĴŅĝŇĔĕŀĚŀĚėƢĔŅĶĽľĮĶŃĝŅĝŅĨŇœħƟŏĽĬŀĺŅĶŃĔŅĶıńĥĬŅ
ŀĵƞŅĚĵńŗĚĵŊĬȮı,Ļ,Ȯ0351Ȯ&Agenda 0.1.'ȮĞŉŗĚěŃĭĶĶĸŋŏĮƚŅľĴŅĵĳŅĵŒĬȮ/3ȮĮƖȮőħĵŏĬƟĬŒľƟėĺŅĴĽņėńĠĔńĭĔŅĶ
ĮĶńĭĽĴħŋĸĪńŘĚȮ1ȮĴŇĨŇĕŀĚĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬĪńŘĚħƟŅĬŏĻĶļģĔŇěȮĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴŒĬĶŌĮŐĭĭĭŌĶĦŅĔŅĶ
ŐĸŃĔŅĶĴňĽƞĺĬĶƞĺĴŏıŊŗŀœĴƞĪŇŘĚŒėĶœĺƟĕƟŅĚľĸńĚȮ œħƟĔņľĬħŏĮƚŅľĴŅĵŒľƟŏĔŇħĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬȮ(Sustainable 
Development Goals : SDGs) ĞŉŗĚœħƟŒľƟėĺŅĴĽņėńĠĔńĭĔŅĶĽĶƟŅĚľĸńĔĮĶŃĔńĬĺƞŅĪŋĔėĬĴňĔŅĶĻŉĔļŅĪňŗĴň
ėŋĦĳŅıŀĵƞŅĚėĶŀĭėĸŋĴŐĸŃŏĪƞŅŏĪňĵĴŐĸŃĽĬńĭĽĬŋĬőŀĔŅĽŒĬĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĺŇěńĵĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮȮĵĔĶŃħńĭĕňħėĺŅĴĽŅĴŅĶĩĪŅĚŏĪėőĬőĸĵňȮĽĬńĭĽĬŋĬĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴŐĸŃŏıŇŗĴěņĬĺĬ
ĚŅĬĺŇěńĵŐĸŃĬńĔıńĥĬŅěņĬĺĬĴŅĔȮŏĽĶŇĴĽĶƟŅĚĕňħėĺŅĴĽŅĴŅĶĩħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĕŀĚĨĬŏıŊŗŀ
ĴŋƞĚœĮĽŌƞŐĭĭŐįĬĔŅĶįĸŇĨŐĸŃĔŅĶĭĶŇőĳėĪňŗĵńŗĚĵŊĬȮ 
  ĪńŘĚĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚŐĸŃŏĮƚŅľĴŅĵĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬœħƟĴňĔŅĶĭŌĶĦŅĔŅĶœĺƟŒĬĔĶŀĭ
ĵŋĪīĻŅĽĨĶƢĝŅĨŇĶŃĵŃȮ0.ȮĮƖȮŐĸŃŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇĜĭńĭĪňŗȮ/1ȮȮ&ı,Ļ,0344-035.'Ȯ
ĶĺĴĪńŘĚĬőĵĭŅĵĮĶŃŏĪĻœĪĵȮ2,.ȮħƟĺĵĭĪĭŅĪľĬƟŅĪňŗĕŀĚĴľŅĺŇĪĵŅĸńĵĪņŒľƟŏĔŇħĔĶŃĭĺĬĔŅĶĪņĚŅĬĪňŗ
ĽŀħėĸƟŀĚĔńĭĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬœĴƞĺƞŅħƟŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮȮĔŅĶĺŇěńĵȮĔŅĶĽĶƟŅĚĬĺńĨĔĶĶĴȮȮĬőĵĭŅĵŐĸŃ
ĔŅĶĮĢŇĭńĨŇŒĬĕŀĭŏĕĨĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĔŅĶĽĶƟŅĚėĺŅĴŏĝŊŗŀĴőĵĚŐĸŃėĺŅĴįŌĔıńĬȮĪńŘĚŒĬĶŃħńĭĝŋĴĝĬȮ
ĮĶŃŏĪĻȮŐĸŃőĸĔȮȮĔŅĶĻŉĔļŅĨĸŀħĝňĺŇĨĪňŗŏĬƟĬįŌƟŏĶňĵĬĪŋĔėĬŏĮƦĬĻŌĬĵƢĔĸŅĚĞŉŗĚĬőĵĭŅĵĔŅĶĮĢŇĶŌĮĔŅĶĻŉĔļŅĴň
ėĺŅĴĴŋƞĚľĴŅĵŐĸŃľĸńĔĔŅĶŏıŊŗŀĮĢŇĶŌĮĔŅĶĻŉĔļŅĕŀĚĝŅĨŇȮőħĵĴŋƞĚıńĥĬŅėĬœĪĵŒľƟŏĮƦĬĴĬŋļĵƢĪňŗĽĴĭŌĶĦƢĪńŘĚ
ĶƞŅĚĔŅĵěŇĨŒěĽĨŇĮƤĠĠŅėĺŅĴĶŌƟȮŐĸŃėŋĦīĶĶĴȮĴňěĶŇĵīĶĶĴȮŐĸŃĺńĥĬīĶĶĴŒĬĔŅĶħņĶĚĝňĺŇĨĽŅĴŅĶĩŀĵŌƞĶƞĺĴĔńĭ
įŌƟŀŊŗĬœħƟŀĵƞŅĚĴňėĺŅĴĽŋĕȮȮ 
  ĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢȮĜĭńĭĮĶńĭĮĶŋĚȮı,Ļ, 0346ȮœħƟ
ŏĔňŗĵĺĕƟŀĚőħĵĨĶĚĔńĭȮŏĮƚŅľĴŅĵĪňŗȮ9 ĽĶƟŅĚőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪňŗĪňėĺŅĴĪĬĪŅĬȮĽƞĚŏĽĶŇĴ ĔŅĶıńĥĬŅ
ŀŋĨĽŅľĔĶĶĴĪňŗėĶŀĭėĸŋĴŐĸŃĵńŗĚĵŊĬȮŐĸŃĽƞĚŏĽĶŇĴ ĬĺńĨĔĶĶĴȮĕƟŀȮ9.5 ŴŏıŇŗĴıŌĬĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮ
ĵĔĶŃħńĭĕňħėĺŅĴĽŅĴŅĶĩĪŅĚŏĪėőĬőĸĵňĕŀĚĳŅėŀŋĨĽŅľĔĶĶĴŒĬĪŋĔ ĮĶŃŏĪĻȮőħĵŏĜıŅŃŒĬĮĶŃŏĪĻ
ĔņĸńĚıńĥĬŅȮŐĸŃŒľƟĳŅĵŒĬĮƖȮ2573 ĴňĔŅĶĽƞĚŏĽĶŇĴĬĺńĨĔĶĶĴŐĸŃŒľƟŏıŇŗĴěņĬĺĬįŌƟĪņĚŅĬĺŇěńĵŐĸŃıńĥĬŅ
ĨƞŀĮĶŃĝŅĔĶȮ1 ĸƟŅĬėĬŐĸŃĔŅĶŒĝƟěƞŅĵŒĬĳŅėĽŅīŅĶĦŃŐĸŃŏŀĔĝĬŒĬĔŅĶĺŇěńĵŐĸŃ ıńĥĬŅŒľƟŏıŇŗĴĴŅĔ
ĕŉŘĬŵȮőħĵĪŅĚĨĶĚľĸńĔĽŌĨĶœħƟŏĬƟĬĔŅĶĪņĺŇěńĵĪŅĚħƟŅĬėĦŇĨĻŅĽĨĶƢŒľƟĽŅĴŅĶĩĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇȮȮŒĬģŅĬĕƟŀĴŌĸĪňŗĴňėŋĦĳŅıȮQ1 ŐĸŃȮQ2ȮŐĸŃĬŀĔěŅĔĬňŘĵńĚĴŋƞĚŏĬƟĬĔŅĶĬņŀĚėƢėĺŅĴĶŌƟŒľĴƞħƟŅĬ
ėĦŇĨĻŅĽĨĶƢĭŌĶĦŅĔŅĶĶƞĺĴĔńĭĽŅĕŅĺŇĝŅŀŊŗĬŕȮŏıŊŗŀıńĥĬŅȮĮĶńĭĮĶŋĚȮĬĺńĨĔĶĶĴĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňŒĬħƟŅĬĨƞŅĚȮȮĨńĺŀĵƞŅĚŏĝƞĬȮĔŅĶıńĥĬŅŀńĸĔŀĶŇĪŉĴĔŅĶĔŌƟėŊĬĳŅıȮȮȮĔŅĶıńĥĬŅőĴŏħĸĪŅĚėĦŇĨĻŅĽĨĶƢ
ŐĸŃŀńĸĔŀĶŇĪŉĴĪňŗĝŅĠĜĸŅħőħĵŒĝƟĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚĽņľĶńĭĔŅĶĮƚŀĚĔńĬŐĸŃĔŅĶėńħĔĶŀĚőĶėœĴƞĨŇħĨƞŀ
ŏĶŊŘŀĶńĚȮ 
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  11.3 ȮĬőĵĭŅĵĔĸĵŋĪīƢĕŀĚĴľŅĺŇĪĵŅĸńĵȮ 
  ĵŋĪīĻŅĽĨĶƢĔŅĶĭĶŇľŅĶĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĶŃĵŃȮ2ȮĮƖȮ&ı,Ļ,0340-0343'ȮŏĬƟĬĔŅĶĭŌĶĦŅĔŅĶıńĬī
ĔŇěľĸńĔȮ1ȮħƟŅĬȮėŊŀȮĔŅĶěńħĔŅĶĻŉĔļŅȮȮĔŅĶĺŇěńĵȮŐĸŃĔŅĶĭĶŇĔŅĶĺŇĝŅĔŅĶĨŅĴĻńĔĵĳŅıĪňŗőħħŏħƞĬĕŀĚ
ĴľŅĺŇĪĵŅĸńĵȮȮŏıŊŗŀĬņœĮĽŌƞĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĴňĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚőĸĔĪňŗėņĬŉĚĩŉĚĮĶŃŏħŖĬĽņėńĠĕŀĚ
ĮĶŃŏĪĻŐĸŃőĸĔȮĽŅĴŅĶĩĪņĚŅĬŏıŊŗŀĽńĚėĴȮľĶŊŀĽĶƟŅĚīŋĶĔŇěŒľĴƞĭĬıŊŘĬģŅĬħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴœħƟȮ: 
ĵŋĪīĻŅĽĨĶƢĪňŗȮ/ȮŏĝŇĚĶŋĔȮ: ĬĺńĨĔĶĶĴħƟŅĬĽŇŗĚŐĺħĸƟŀĴŐĸŃıĸńĚĚŅĬȮȮĵŋĪīĻŅĽĨĶƢĪňŗȮ0ȮŏĝŇĚĶŋĔȮ: ĬĺńĨĔĶĶĴħƟŅĬ
ŀŅľŅĶŐĸŃĽŋĕĳŅıȮŐĸŃĔŅĶħŌŐĸįŌƟĽŌĚŀŅĵŋȮȮĵŋĪīĻŅĽĨĶƢĪňŗȮ1ȮŏĝŇĚĶŋĔȮ: ĸƟŅĬĬŅĽĶƟŅĚĽĶĶėƢȮȮĵŋĪīĻŅĽĨĶƢĪňŗȮ2Ȯ: 
įĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦīĶĶĴȮėŋĦĳŅıŐĸŃĴňĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚőĸĔȮȮĵŋĪīĻŅĽĨĶƢĪňŗȮ3Ȯ: ĺŇěńĵŐĸŃĬĺńĨĔĶĶĴĪňŗ
ĨŀĭőěĪĵƢĽņėńĠĕŀĚĮĶŃŏĪĻȮȮĝŋĴĝĬȮŐĸŃĪƟŀĚĩŇŗĬȮȮĵŋĪīĻŅĽĨĶƢĪňŗȮ4Ȯ: ĭĶŇĔŅĶĺŇĝŅĔŅĶŏıŊŗŀŐĔƟĮƤĠľŅŐĸŃ
ıńĥĬŅĝŋĴĝĬȮĮĶŃŏĪĻȮŐĸŃĬŅĬŅĝŅĨŇȮȮĵŋĪīĻŅĽĨĶƢĪňŗȮ5Ȯ: ŐĽĺĚľŅĶŅĵœħƟŏıŊŗŀĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬȮȮ
ĵŋĪīĻŅĽĨĶƢĪňŗȮ6Ȯ: ĭĶŇľŅĶěńħĔŅĶŏıŊŗŀıńĥĬŅŀĚėƢĔĶĽŌƞėĺŅĴŏĮƦĬŏĸŇĻ 
  ŏıŊŗŀŒľƟĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĪņĚŅĬĺŇěńĵŐĸŃĽĶƟŅĚĬĺńĨĔĶĶĴȮȮĨĸŀħěĬĔŅĶĬņŀĚėƢėĺŅĴĶŌƟœĮ
ĮĶŃĵŋĔĨƢŒĝƟŏıŊŗŀĨŀĭőěĪĵƢĔŅĶıńĥĬŅĮĶŃŏĪĻŀĵƞŅĚěĶŇĚěńĚȮȮĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢěńĔĨƟŀĚĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩ
ĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮĽŅĴŅĶĩĮĶńĭĨńĺŐĸŃĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĽƞĺĬľĬŉŗĚŀńĬŏĬŊŗŀĚĴŅěŅĔ
ľĸńĔĽŌĨĶĪňŗĪńĬĽĴńĵȮĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚĮĶŃŏĪĻȮȮĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟĶŌĮŐĭĭŒľĴƞĪňŗŏĬƟĬįĸĸńıīƢĔŅĶ
ŏĶňĵĬĶŌƟŐĸŃĔŅĶİƗĔĮĢŇĭńĨŇěĶŇĚȮȮŀňĔĪńŘĚĴňĔŇěĔĶĶĴıńĥĬŅĬńĔĻŉĔļŅĪňŗĴŋƞĚĽŌƞȮCMU SMART STUDENT ȮľĸńĔĽŌĨĶ
ĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅėĦŇĨĻŅĽĨĶƢ ĜĭńĭĮĶńĭĮĶŋĚȮ0344ȮěŃĝƞĺĵįĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦĳŅıĪňŗĽŅĴŅĶĩĬņ
ėĺŅĴĶŌƟœĮĮĶŃĵŋĔĨƢŒĝƟĽĶƟŅĚĽĶĶėƢįĸĚŅĬĺŇěńĵȮŐĸŃĬĺńĨĔĶĶĴŒľĴƞŕȮŏıŊŗŀĔŅĶıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŏıŊŗŀ
ĬņœĮŒĝƟŒĬĔŅĶŏĽĶŇĴĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŕȮȮŏĮƦĬĪĶńıĵŅĔĶĴĬŋļĵƢĪňŗĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶŒĬ
ĨĸŅħŐĶĚĚŅĬŐĸŃĪńĔļŃĪňŗěņŏĮƦĬĨƞŀĔŅĶħņĶĚĝňĺŇĨŒĬĻĨĺĶĶļĪňŗȮ0/ȮĔƞŀŒľƟŏĔŇħėĺŅĴĴńŗĚėńŗĚĪŅĚŏĻĶļģĔŇěįƞŅĬ
ĔŅĶŒĝƟĬĺńĨĔĶĶĴȮȮŏĪėőĬőĸĵňȮŐĸŃėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢ 
 
  11.4 ȮėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮ 
  įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵĪńŘĚľĴħėŊŀȮĴľŅĭńĦĤŇĨȮȮįŌƟŒĝƟĴľŅĭńĦĤŇĨȮȮľńĺľĬƟŅľĬƞĺĵĚŅĬŒĬĽĩŅĭńĬĔŅĶĻŉĔļŅȮ
ŒĬľĬƞĺĵĚŅĬĶńģĭŅĸŐĸŃŏŀĔĝĬȮȮįŌƟĽŀĬĶŅĵĺŇĝŅȮŐĸŃĬńĔĻŉĔļŅĮƤěěŋĭńĬȮĴňėĺŅĴĨƟŀĚĔŅĶėŋĦĸńĔļĦŃĭńĦĤŇĨŀńĬ
ıŉĚĮĶŃĽĚėƢȮœħƟŐĔƞ 

/,ȮȮĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚėĦŇĨĻŅĽĨĶƢŏĮƦĬŀĵƞŅĚħňȮŐĸŃĽŅĴŅĶĩĬņėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢœĮ
ĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚ
ėĦŇĨĻŅĽĨĶƢȮŐĸŃĽŅĴŅĶĩĩƞŅĵĪŀħŀĚėƢėĺŅĴĶŌƟĪňŗĴňȮőħĵŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪňŗŏľĴŅŃĽĴ 
ȮȮȮȮ 0,ȮȮĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĬņĺŇīňĔŅĶĪŅĚėĦŇĨĻŅĽĨĶƢœĮĮĶŃĵŋĔĨƢȮŐĸŃ 
ĺŇŏėĶŅŃľƢŒĬĔŅĶŐĔƟĮƤĠľŅĨƞŅĚŕȮœħƟ 
ȮȮȮȮȮȮ 1,ȮȮĴňėĺŅĴĶńĭįŇħĝŀĭȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮėƞŅĬŇĵĴĪňŗħňŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ 
 ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢ ĜĭńĭĮĶńĭĮĶŋĚȮ0344 œħƟįĸŇĨĴľŅĭńĦĤŇĨĪňŗ
ĴňėŋĦĳŅıȮĴňėĺŅĴĶńĭįŇħĝŀĭȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĽŅĴŅĶĩĽĶƟŅĚŀĚėƢ
ėĺŅĴĶŌƟŒľĴƞĪŅĚėĦŇĨĻŅĽĨĶƢȮŐĸŃĽŅĴŅĶĩĭŌĶĦŅĔŅĶĔńĭĻŅĽĨĶƢĨƞŅĚŕĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀıńĥĬŅĬĺńĨĔĶĶĴľĶŊŀ
ŏĪėőĬőĸĵňŒĬħƟŅĬĨƞŅĚĪňŗĽņėńĠĨƞŀĔŅĶıńĥĬŅĮĶŃŏĪĻȮȮŐĸŃĬŀĔŏľĬŊŀěŅĔĬňŘĵńĚŏĬƟĬŒľƟĴľŅĭńĦĤŇĨĽŅĴŅĶĩ
ĩƞŅĵĪŀħėĺŅĴĶŌƟőħĵŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĪňŗŏľĴŅŃĽĴȮ 
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/0,ȮėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬ/ľĸńĔĽŌĨĶŀŊŗĬȮĕŀĚĽĩŅĭńĬȮȮ 
/0,/ ėĺŅĴĽńĴıńĬīƢĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬŒĬėĦŃ/ĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬȮȮȮ 
  

ľĴĺħĺŇĝŅ ĔĶŃĭĺĬĺŇĝŅ 

ŏĮƦĬĔĶŃĭĺĬ
ĺŇĝŅĕŀĚ
ľĸńĔĽŌĨĶ
őħĵĨĶĚ 

ĳŅėĺŇĝŅŐĸŃėĦŃ 
ĪňŗŏĮƕħĽŀĬĔĶŃĭĺĬĺŇĝŅĬňŘ 

ľĴŅĵŏľĨŋ 

ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ -ȮœĴƞĴňȮ-    
ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ
ŏĸŊŀĔ 

       219753 
œĴƞŒĝƞ ĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢ 

ėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
 

ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 
1. 219741 œĴƞŒĝƞ  

2. 219766 œĴƞŒĝƞ  

3. 219789 œĴƞŒĝƞ  
 
/0,0Ȯ ėĺŅĴĽńĴıńĬīƢĕŀĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶȮĪňŗŒľƟľĸńĔĽŌĨĶŀŊŗĬĴŅŏĶňĵĬħƟĺĵ 
ľĴĺħĺŇĝŅ ĔĶŃĭĺĬĺŇĝŅ 

 
ȮĽŅĕŅĺŇĝŅĪňŗŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĬňŘ 

Ȯ 
ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ œĴƞĴň  

ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŏĸŊŀĔ 
 
 

1. 206713 ĔŅĶĽŀĬėĦŇĨĻŅĽĨĶƢȮȮėĦŇĨĻŅĽĨĶƢ
ĮĶŃĵŋĔĨƢ 

2. 206731 ĔŅĶĽŀĬėĦŇĨĻŅĽĨĶƢȮȮėĦŇĨĻŅĽĨĶƢ
ĮĶŃĵŋĔĨƢ 

3. 206734 ĔŅĶĽŀĬėĦŇĨĻŅĽĨĶƢȮȮ 
ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔŒĬ
ĽŅĕŅĺŇĝŅŏĜıŅŃ 

/, 206711 ĔŅĶĽŀĬėĦŇĨĻŅĽĨĶƢȮȮĽŅĕŅĺŇĪĵŅĔŅĶ
ĕƟŀĴŌĸ(ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ) 2. 206712 

3. 206714 ėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 
4. 206720 ėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 
5. 206721 ĔŅĶĽŀĬėĦŇĨĻŅĽĨĶƢȮȮėĦŇĨĻŅĽĨĶƢ

ĮĶŃĵŋĔĨƢ 
ľĴĺħĺŇĝŅ ĔĶŃĭĺĬĺŇĝŅ 

  
ȮĽŅĕŅĺŇĝŅĪňŗŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĬňŘ 

Ȯ 
 6. 206722 ĔŅĶĽŀĬėĦŇĨĻŅĽĨĶƢȮȮėĦŇĨĻŅĽĨĶƢ

ĮĶŃĵŋĔĨƢ 
 7. 206723 ėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 
 8. 206724 ĔŅĶĽŀĬėĦŇĨĻŅĽĨĶƢȮȮ 
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 9. 206725 ĔŅĶĽŀĬėĦŇĨĻŅĽĨĶƢȮȮėĦŇĨĻŅĽĨĶƢ
ĮĶŃĵŋĔĨƢ 

 10, 206729 ĔŅĶĽŀĬėĦŇĨĻŅĽĨĶƢȮȮ 
 11, 206730 ĔŅĶĽŀĬėĦŇĨĻŅĽĨĶƢȮȮėĦŇĨĻŅĽĨĶƢ

ĮĶŃĵŋĔĨƢ 
 12. 206732 ėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 
 13. 206733 ėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 
 14. 206736 ėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 
 15. 206738 ėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 
 /6, 206743 ĔŅĶĽŀĬėĦŇĨĻŅĽĨĶƢȮȮėĦŇĨĻŅĽĨĶƢ

ĮĶŃĵŋĔĨƢ 
 17. 206771 ėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 
 18. 206772 ėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 
 /9, 206773 ĔŅĶĽŀĬėĦŇĨĻŅĽĨĶƢȮȮėĦŇĨĻŅĽĨĶƢ

ĮĶŃĵŋĔĨƢ 
 20, 206775 ĔŅĶĽŀĬėĦŇĨĻŅĽĨĶƢȮȮ 
 21. 206783 ėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ ĽŅĕŅĺŇĪĵŅĔŅĶ

ĕƟŀĴŌĸ(ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ) 
 22. 206789 ĔŅĶĽŀĬėĦŇĨĻŅĽĨĶƢȮȮėĦŇĨĻŅĽĨĶƢ

ĮĶŃĵŋĔĨƢ 
 23. 206831 ĔŅĶĽŀĬėĦŇĨĻŅĽĨĶƢȮȮ 
 

/0,1Ȯ ĔŅĶĭĶŇľŅĶěńħĔŅĶȮ  
 ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔĸĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĔŅĶĪņĺŇĪĵŅĬŇıĬīƢěŅĔ

ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮ 
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ľĴĺħĪňŗ 2. ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 
/,ȮĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ ŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ 
 /,/ȮĮĶńĝĠŅ   

ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĴľŅĭńĦĤŇĨȮĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢȮȮŏĮƦĬľĸńĔĽŌĨĶĪňŗĴŋƞĚŏĬƟĬĔŅĶŒľƟėĺŅĴĶŌƟŏĝŇĚĸŉĔ
ħƟŅĬėĦŇĨĻŅĽĨĶƢȮĔŅĶıńĥĬŅĪńĔļŃĔĶŃĭĺĬĔŅĶĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗĽŅĴŅĶĩŏĕƟŅŒěėĺŅĴľĴŅĵȮĨĸŀħěĬĔŅĶ
ŐĔƟĮƤĠľŅŒĬĝňĺŇĨĮĶŃěņĺńĬȮŐĸŃŏĮƦĬŏėĶŊŗŀĚĴŊŀŒĬĔŅĶĻŉĔļŅĺŇĪĵŅĔŅĶŐĕĬĚĨƞŅĚŕȮĶĺĴĩŉĚŏĬƟĬĔŅĶĻŉĔļŅ
ėƟĬėĺƟŅĺŇěńĵȮŏıŊŗŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚėĦŇĨĻŅĽĨĶƢŀńĬěŃŏĮƦĬĮĶŃőĵĝĬƢŐĸŃıŊŘĬģŅĬŒĬĔŅĶıńĥĬŅ
ėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŐĸŃĔŅĶıńĥĬŅĮĶŃŏĪĻĨƞŀœĮ 

 
/,0ȮĺńĨĩŋĮĶŃĽĚėƢ ȮŏıŊŗŀįĸŇĨĴľŅĭńĦĤŇĨĪňŗȮ:  

ȮȮ /,ȮĴňėĺŅĴĶŌƟŏĝŇĚĸŉĔħƟŅĬėĦŇĨĻŅĽĨĶƢŏĮƦĬŀĵƞŅĚħňŐĸŃĽŅĴŅĶĩėƟĬėĺƟŅŏıŊŗŀŏĶňĵĬĶŌƟĽŇŗĚŒľĴƞĪňŗŏĮĸňŗĵĬŐĮĸĚ
ĪŅĚĺŇĝŅĔŅĶŐĸŃĽńĚėĴȮ 

2.ȮĴňėĺŅĴĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃŏĕƟŅĩŉĚĔŅĶŐĔƟĮƤĠľŅěĶŇĚőħĵŒĝƟėĺŅĴĶŌƟ
ĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃőĮĶŐĔĶĴĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗŏľĴŅŃĽĴ 

3,ȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėŇħĺŇŏėĶŅŃľƢŐĸŃŐĔƟœĕĮƤĠľŅĪŅĚėĦŇĨĻŅĽĨĶƢœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭŏĮƦĬŏľĨŋ
ŏĮƦĬįĸ 
ȮȮ 4,ȮĴňėĺŅĴőħħŏħƞĬĪŅĚĺŇĝŅĔŅĶȮĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮŐĸŃĽŅĴŅĶĩĬņėĺŅĴĶŌƟŏıŊŗŀœĮıńĥĬŅŀĚėƢĔĶ
ľĶŊŀľĬƞĺĵĚŅĬœħƟĨŅĴĭĪĭŅĪŐĸŃľĬƟŅĪňŗ 
ȮȮ 5,ȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮėƞŅĬŇĵĴĪňŗħňȮĴňėĺŅĴĶńĭįŇħĝŀĭŒĬľĬƟŅĪňŗȮĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŐĸŃĽŅĴŅĶĩ
ıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

 
/,1ȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&Program Learning Outcomes: PLOs)Ȯ 

PLOȮ1  ĴňėĺŅĴĶŌƟŏĝŇĚĸŉĔħƟŅĬėĦŇĨĻŅĽĨĶƢŐĸŃĽŅĴŅĶĩėƟĬėĺƟŅŏıŊŗŀŏĶňĵĬĶŌƟĽŇŗĚŒľĴƞĨŅĴĔŅĶ 
ȮȮ  ŏĮĸňŗĵĬŐĮĸĚĪŅĚĺŇĝŅĔŅĶŐĸŃĽńĚėĴ  

PLOȮ2  ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĦŇĨĻŅĽĨĶƢœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭŏĮƦĬ 
ȮȮȮ  ŏľĨŋŏĮƦĬįĸ 
ȮȮȮȮȮȮ PLOȮ3  ĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃŏĕƟŅĩŉĚĔŅĶŐĔƟĮƤĠľŅěĶŇĚőħĵŒĝƟȮȮȮȮȮȮ 
ȮȮȮȮ  ėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃőĮĶŐĔĶĴĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗŏľĴŅŃĽĴȮȮȮ 

PLOȮ4  ĴňĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶ ŐĮĸėĺŅĴľĴŅĵĪŅĚėĦŇĨĻŅĽĨĶƢĔńĭĮƤĠľŅěĶŇĚȮŐĸĔŏĮĸňŗĵĬȮȮȮ 
ȮȮȮ  ėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢȮŐĸŃŏĸŊŀĔĶŌĮŐĭĭĔŅĶĬņŏĽĬŀĪňŗŏľĴŅŃĽĴĔńĭĭĶŇĭĪĨƞŅĚŕȮ 

PLOȮ5 ȮĴňėŋĦīĶĶĴȮȮěĶŇĵīĶĶĴȮȮėƞŅĬŇĵĴĪňŗħňȮĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚȮȮȮ 
ȮȮȮ  œħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
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0, ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ 
  ľĸńĔĽŌĨĶȮŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔ0'ȮȮ 
ĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&YLOs' 
1 ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŏĝŇĚĸŉĔħƟŅĬėĦŇĨĻŅĽĨĶƢŐĸŃĽŅĴŅĶĩėƟĬėĺƟŅŏıŊŗŀŏĶňĵĬĶŌƟĽŇŗĚŒľĴƞĨŅĴĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĪŅĚĺŇĝŅĔŅĶŐĸŃĽńĚėĴ ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ėĦŇĨĻŅĽĨĶƢœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭŏĮƦĬŏľĨŋŏĮƦĬįĸȮ&PLO1ȮŐĸŃ PLO2'ȮĴňėŋĦīĶĶĴȮȮěĶŇĵīĶĶĴȮȮ
ėƞŅĬŇĵĴĪňŗħňȮĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ(PLO5) 

2 ĬńĔĻŉĔļŅĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃŏĕƟŅĩŉĚĔŅĶŐĔƟĮƤĠľŅěĶŇĚőħĵŒĝƟ
ėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃőĮĶŐĔĶĴĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗŏľĴŅŃĽĴȮ&PLO3'ȮĴňĪńĔļŃŒĬĔŅĶ
ĽŊŗŀĽŅĶ ŐĮĸėĺŅĴľĴŅĵĪŅĚėĦŇĨĻŅĽĨĶƢĔńĭĮƤĠľŅěĶŇĚȮŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢ
ŐĸŃŏĸŊŀĔĶŌĮŐĭĭĔŅĶĬņŏĽĬŀĪňŗŏľĴŅŃĽĴĔńĭĭĶŇĭĪĨƞŅĚŕȮ&PLO4' 

 

1.   ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 
ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 
 
ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪŋĔȮ5 ĮƖ 

 
ĶĺĭĶĺĴĨŇħĨŅĴįĸĔŅĶĮĶŃŏĴŇĬȮ
QA ĕŀĚľĸńĔĽŌĨĶĶĺĴĳŅĵŒĬ 
5 ĮƖ ŒĬħƟŅĬėĺŅĴıŉĚıŀŒěȮŐĸŃ
ĳŅĺŃĔŅĶœħƟĚŅĬĕŀĚĭńĦĤŇĨ 

 
Á ĶƟŀĵĸŃĕŀĚĭńĦĤŇĨĶŃħńĭĮĶŇĠĠŅőĪ 
ĪňŗœħƟĚŅĬĪņŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃ
ĳŅĵŒĬȮ1ȮĮƖ 

Á ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬŅĵěƟŅĚȮ
įŌƟĮĶŃĔŀĭĔŅĶȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨ 

Á įĸĚŅĬĕŀĚĬńĔĻŉĔļŅŐĸŃįŌƟĽņŏĶŖě
ĔŅĶĻŉĔļŅĪňŗœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŏįĵŐıĶƞ 
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ľĴĺħĪňŗȮ3. ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħņŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 
 

/,ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮ 
/,/ȮĶŃĭĭ  
Ä ĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖ 
RȮȮĶŃĭĭĪĺŇĳŅė  őħĵȮ/ȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇ Ȯ 

 ȮȮȮȮȮȮȮ/ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮȮȮĴňĶŃĵŃŏĺĸŅĻŉĔļŅȮȮœĴƞĬƟŀĵĔĺƞŅȮ/3ȮȮĽńĮħŅľƢ 
Ä ĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ&Module)  

 
/,0ȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėĔŅĶĻŉĔļŅıŇŏĻļ &ĳŅėķħŌĶƟŀĬ' 
Ä ŐįĬĔŅĶĻŉĔļŅĔņľĬħŒľƟĴňĳŅėĔŅĶĻŉĔļŅıŇŏĻļ 
R   ŐįĬĔŅĶĻŉĔļŅœĴƞĴňĳŅėĔŅĶĻŉĔļŅıŇŏĻļ 

 
/,1ȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭ 

- œĴƞĴňȮ- 
 
0,ȮĔŅĶħņŏĬŇĬĔŅĶľĸńĔĽŌĨĶȮ 

2.1 ĺńĬȮůȮŏĺĸŅŒĬĔŅĶħņŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
 Ã   ĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖȮ&ŏħŊŀĬ,,,,,,,,,,,,,,,,,ĩŉĚ,,,,,,,,,,,,,,,,,,,,,,,' 

ÃȮȮȮŒĬŏĺĸŅĶŅĝĔŅĶ 
ÃȮȮȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 

RȮȮĶŃĭĭĪĺŇĳŅė 
ȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĨńŘĚŐĨƞŏħŊŀĬ ĴŇĩŋĬŅĵĬȮĩŉĚŏħŊŀĬĨŋĸŅėĴ 
ȮȮȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮĨńŘĚŐĨƞŏħŊŀĬ ıķĻěŇĔŅĵĬȮĩŉĚŏħŊŀĬĴňĬŅėĴ 

 RȮȮȮŒĬŏĺĸŅĶŅĝĔŅĶ 
  ÃȮȮȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
 

ÃȮȮȮĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ(Module)  &ŏħŊŀĬ,,,,,,,,,,,,,,,,,ĩŉĚ,,,,,,,,,,,,,,,,,,,,,,,' 
ÃȮȮȮȮŒĬŏĺĸŅĶŅĝĔŅĶ 

                  ÃȮȮȮȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ&ĶŃĭŋ',,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
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0,0ȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 
  ľĸńĔĽŌĨĶȮŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔ0' 

1.  ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚĔŅĶĶńĭĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
2. ĽņŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňľĶŊŀŏĪňĵĭŏĪƞŅĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢľĶŊŀĽŅĕŅĺŇĝŅŀŊŗĬĪňŗĴň
ıŊŘĬģŅĬėĦŇĨĻŅĽĨĶƢěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗĽņĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮ
ĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵȮŐĸŃĬĺńĨĔĶĶĴȮĶńĭĶŀĚŐĸƟĺ  

3. ėŋĦĽĴĭńĨŇĬŀĔŏľĬŊŀěŅĔĬňŘŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃěņ
ĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢ 

0,1ȮĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮ 
RȮȮėĺŅĴĶŌƟħƟŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻœĴƞŏıňĵĚıŀ 

   RȮȮėĺŅĴĶŌƟħƟŅĬėĦŇĨĻŅĽĨĶƢœĴƞŏıňĵĚıŀ 
ȮȮȮ RȮȮĔŅĶĮĶńĭĨńĺŒĬĔŅĶŏĶňĵĬĶŃħńĭĪňŗĽŌĚĕŉŘĬ 
ȮȮ ÃȮȮĬńĔĻŉĔļŅœĴƞĮĶŃĽĚėƢěŃŏĶňĵĬŒĬĽŅĕŅĺŇĝŅĪňŗĽŀĭėńħŏĸŊŀĔœħƟȮȮ 
    RȮȮėĺŅĴĶŌƟŒĬĔŅĶĪņĺŇěńĵĪŅĚėĦŇĨĻŅĽĨĶƢœĴƞŏıňĵĚıŀ 
    ÃȮȮŀŊŗĬŕȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

 
2.4ȮĔĸĵŋĪīƢŒĬĔŅĶħņŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅȮ-ȮĕƟŀěņĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ0,1 
RȮȮěńħĽŀĬŏĽĶŇĴŏĨĶňĵĴėĺŅĴĶŌƟıŊŘĬģŅĬĔƞŀĬĔŅĶŏĶňĵĬ 

   RȮȮěńħĔŅĶĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞȮŐĬŃĬņĔŅĶĺŅĚŏĮƚŅľĴŅĵĝňĺŇĨȮŏĪėĬŇėĔŅĶŏĶňĵĬŒĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĴľŅĺŇĪĵŅĸńĵȮŐĸŃĔŅĶŐĭƞĚŏĺĸŅ 
          R  ĴŀĭľĴŅĵľĬƟŅĪňŗŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟŐĔƞŀŅěŅĶĵƢĪŋĔėĬĪņľĬƟŅĪňŗĽŀħĽƞŀĚħŌŐĸȮĨńĔŏĨŊŀĬȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒľƟėņŐĬŃĬņŐĔƞĬńĔĻŉĔļŅ 
       RȮȮěńħĔŇěĔĶĶĴŏĽĶŇĴėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔŅĶĪņĺŇěńĵ 
   RȮȮěńħĔŇěĔĶĶĴŏĽĶŇĴĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
        ÃȮȮŀŊŗĬŕȮźźźźźźźźźźźźź 
 
0,3ȮŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖȮ 
ȮȮȮ 
ĮƖĔŅĶĻŉĔļŅ 2566 2567 2568 2569 2570 
ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 2 1 2 1 2 1 2 1 2 
ŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔ0'ȮȮ(ĳŅėĮĔĨŇ)           
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĶńĭ 10  10  10  10  10  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗĽŃĽĴŒĬľĸńĔĽŌĨĶ           
ĝńŘĬĮƖĪňŗȮ/ 10  10  10  10  10  
ĝńŘĬĮƖĪňŗȮ0   10  10  10  10  
 ĶĺĴ 10  20  2.  2.  2.  
ěņĬĺĬĬńĔĻŉĔļŅĪňŗėŅħĺƞŅěŃĽņŏĶŖěĔŅĶĻŉĔļŅ    10  10  10  10 
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0,4ȮĚĭĮĶŃĴŅĦĨŅĴŐįĬ  
 1. ĶŅĵĚŅĬĕƟŀĴŌĸĚĭĮĶŃĴŅĦȮ3 ĮƖ őħĵěņŐĬĔĶŅĵĸŃŏŀňĵħĨŅĴľńĺĕƟŀĔŅĶŏĽĬŀĨńŘĚĚĭĮĶŃĴŅĦȮȮ 
 
 
ŐįĬĚŅĬ 

ĮƖĚĭĮĶŃĴŅĦ 
ĮƖ 2566 (ĮĶŃĴŅĦĔŅĶ) ĮƖ 2567 (ĮĶŃĴŅĦĔŅĶ) ĮƖ 2568 (ĮĶŃĴŅĦĔŅĶ) 
ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ
ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ
ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ
ŏĚŇĬĶŅĵœħƟ 

ĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
474,017,400 70,804,600 436,036,100 

            
70,804,600  440,396,400 

            
70,804,600  

ĺŇěńĵ 2,180,500   0   0 0 
ĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĽńĚėĴ 

0 1,714,500 0 
              
1,628,800  0 

              
1,628,800  

ĔŅĶĪņĬŋĭņĶŋĚĻŅĽĬŅȮĻŇĸĮŃȮ
ĺńĥĬīĶĶĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 0 400,000 0 

                
360,000  0 

                
360,000  

ĽĬńĭĽĬŋĬĺŇĝŅĔŅĶ 
343,300 1,802,200 350,200 

              
1,712,100  357,200 

              
1,712,100  

ĭĶŇľŅĶĴľŅĺŇĪĵŅĸńĵ 
33,653,000 28,011,500 33,989,500 

            
24,650,100  34,329,400 

            
24,650,100  

ĶĺĴ 510,194,200 113,700,000 470,375,800 110,122,800 475,083,000 110,122,800 
ĶĺĴĪńŘĚĽŇŘĬ 623,894,200 580,498,600 585,205,800 

 
2. ėƞŅŒĝƟěƞŅĵĨƞŀľńĺĨƞŀĮƖȮȮ 
Őĭĭ 2 &ŐįĬȮĔȮŐĭĭȮĔ2'  100,000 ĭŅĪȮȮĨĸŀħľĸńĔĽŌĨĶȮ&ĮƖĔŅĶĻŉĔļŅĸŃȮ3.*...ȮĭŅĪ' 

0,5ȮĶŃĭĭĔŅĶĻŉĔļŅ 
X ŐĭĭĝńŘĬŏĶňĵĬ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔȮ&E-learning) 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇĬŏĨŀĶƢŏĬŖĨ 
Ä ŀŊŗĬŕȮ&ĶŃĭŋ'Ȯ  
 

2.8 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮ 
1. ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ, 0337ȮȮȮ 
2. ŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮȮŏĶŊŗŀĚȮŐĬĺĮĢŇĭńĨŇĔŅĶŏĮĸňŗĵĬ
ŐįĬĔŅĶĻŉĔļŅȮĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅȮĔŅĶĶńĭőŀĬĬńĔĻŉĔļŅŐĸŃĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨĕŀĚĬńĔĻŉĔļŅ
ĭńĦĤŇĨĻŉĔļŅȮȮ 
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1,ȮľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬȮ 
3.1 ľĸńĔĽŌĨĶȮ 
 3.1.1 ěņĬĺĬľĬƞĺĵĔŇĨ 

      ľĸńĔĽŌĨĶȮŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔ0'ȮěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ ȮœĴƞĬƟŀĵĔĺƞŅȮ16Ȯ ľĬƞĺĵĔŇĨ 
 

1,/,0ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ Ȯ 
 ȮȮȮȮȮȮȮȮ3.1.2./  őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŐĭĭȮ0  &ŐįĬȮĔȮŐĭĭȮĔȮ0' 
      ěņĬĺĬľĬƞĺĵĔŇĨ ĶĺĴĨĸŀħľĸńĔĽŌĨĶœĴĬƟŀĵĔĺƞŅ  38 ľĬƞĺĵĔŇĨ 
Ĕ. ĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ     œĴƞĬƟŀĵĔĺƞŅȮ  04  ľĬƞĺĵĔŇĨ 
    1. ĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ   œĴƞĬƟŀĵĔĺƞŅȮ  04  ľĬƞĺĵĔŇĨ 
ȮȮ 1.1  ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮ  œĴƞĬƟŀĵĔĺƞŅȮ  04  ľĬƞĺĵĔŇĨȮȮ 
Ȯ  1.1.1  ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ      2 ľĬƞĺĵĔŇĨ 
 Ȯ  0.457/Ȯ  ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ/       1  ľĬƞĺĵĔŇĨ   
 ȮȮ  0.4570Ȯ  ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ0        1  ľĬƞĺĵĔŇĨ 

1.1.2  ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŏĸŊŀĔ     7 ľĬƞĺĵĔŇĨ 
ŒľƟŏĸŊŀĔŏĶňĵĬȮ7ȮľĬƞĺĵĔŇĨȮĴŅěŅĔŀĵƞŅĚĬƟŀĵȮ1ȮĔĸŋƞĴĺŇĝŅĨƞŀœĮĬňŘ 
ȮȮȮȮȮȮȮȮȮ ĔĸŋƞĴȮ/ȮȮıňĝėĦŇĨ 

   Ȯ  0.45.3  ıňĝėĦŇĨŏĝŇĚŏĽƟĬ     3  ľĬƞĺĵĔŇĨ 
0.450.   ıňĝėĦŇĨ 1                  3  ľĬƞĺĵĔŇĨ 

Ȯ ĔĸŋƞĴȮ0 ȮĔŅĶĺŇŏėĶŅŃľƢ 
 ȮȮ  0.45.5  ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėĦŇĨĻŅĽĨĶƢ   3  ľĬƞĺĵĔŇĨ 

0.451/Ȯ ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮ/                3  ľĬƞĺĵĔŇĨ 
   206734  ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĲƤĚĔƢĝńĬ    3  ľĬƞĺĵĔŇĨ 

ȮȮ ĔĸŋƞĴȮ1Ȯ Īŀıŀőĸĵň 
0.45/1ȮȮĪŀıŀőĸĵň ȮȮȮȮȮȮȮȮȮȮ    3  ľĬƞĺĵĔŇĨ 

ȮȮ ĔĸŋƞĴȮ2 ȮĺŇĝŅŀŊŗĬȮŕ 
   206736  ĪķļġňĔĶŅĲŐĸŃĔŅĶĮĶŃĵŋĔĨƢ   3  ľĬƞĺĵĔŇĨ 
    206738 ȮėĦŇĨĻŅĽĨĶƢŏĝŇĚĔŅĶěńħ    3  ľĬƞĺĵĔŇĨ 
   0/7531ȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ    3  ľĬƞĺĵĔŇĨ 
                  1.1.3  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ   œĴƞĬƟŀĵĔĺƞŅȮ ȮȮȮȮȮ /3  ľĬƞĺĵĔŇĨ 
  ȮȮȮȮȮȮȮőħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅŏľĸƞŅĬňŘȮľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬŕȮĪňŗėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĸńĔĽŌĨĶȮŒľƟėĺŅĴŏľŖĬĝŀĭȮȮ        

ĔĸŋƞĴȮ/ȮıňĝėĦŇĨ 
0.45.3   ıňĝėĦŇĨŏĝŇĚŏĽƟĬ    3  ľĬƞĺĵĔŇĨ 
0.4506    ıňĝėĦŇĨ 2     3  ľĬƞĺĵĔŇĨ   
0.450.   ıňĝėĦŇĨ 1                 3  ľĬƞĺĵĔŇĨ 
20670/ ȮȮ ĪķļġňĔĶŋĮěņĔńħ       3  ľĬƞĺĵĔŇĨ 

     206722   ĪķļġňĲƕĸħƢ    3  ľĬƞĺĵĔŇĨ 
206723   ĪķļġňěņĬĺĬŏĝŇĚıňĝėĦŇĨ   3  ľĬƞĺĵĔŇĨ 
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    206724   ĪķļġňĔŉŗĚĔĶŋĮŏĝŇĚıňĝėĦŇĨ   3  ľĬƞĺĵĔŇĨ 
     206725   ıňĝėĦŇĨŏŀĔĳı     3  ľĬƞĺĵĔŇĨ 
    ĔĸŋƞĴȮ2ȮĔŅĶĺŇŏėĶŅŃľƢ 
      0.45.5   ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėĦŇĨĻŅĽĨĶƢ  3  ľĬƞĺĵĔŇĨ 

206711           ĺŇīňěŋħĨĶŉĚŐĸŃĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħĽņľĶńĭ 
ĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ   1Ȯ ľĬƞĺĵĔŇĨȮȮ 

   206712  ėĦŇĨĻŅĽĨĶƢĽņľĶńĭĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ 1Ȯ ľĬƞĺĵĔŇĨȮȮ 
206730  ĪķļġňěŋħĨĶŉĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢ  3  ľĬƞĺĵĔŇĨ 
0.451/Ȯ  ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮ/                3  ľĬƞĺĵĔŇĨ 

     206732   ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮ0   3  ľĬƞĺĵĔŇĨ 
     206733  ĔŅĶĺŇŏėĶŅŃľƢěņĬĺĬŏĝŇĚĞƟŀĬ  3  ľĬƞĺĵĔŇĨ 
   206734   ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĲƤĚĔƢĝńĬ   3  ľĬƞĺĵĔŇĨ 
       206739  ĪķļġňĮĶŇĳŌĴŇĭŅĬŅėȮ   1 ľĬƞĺĵĔŇĨ 
   206771   ĪķļġňėĺŅĴĬƞŅěŃŏĮƦĬȮ/   3  ľĬƞĺĵĔŇĨ 
     206772  ĪķļġňėĺŅĴĬƞŅěŃŏĮƦĬȮ2   3  ľĬƞĺĵĔŇĨ 
   206773  ĔĶŃĭĺĬĔŅĶŏĲƚĬĽŋƞĴŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 3  ľĬƞĺĵĔŇĨ 
ȮȮ    206773  ĪķļġňėĺĭėŋĴŏĝŇĚŏĲƚĬĽŋƞĴ   1Ȯ ľĬƞĺĵĔŇĨȮȮ 

0.461/ȮȮ ĔŅĶĺŇŏėĶŅŃľƢėŀĬŏĺĔĞƢȮȮ   1Ȯ ľĬƞĺĵĔŇĨ 
ȮȮ  ȮȮ 0.4610ȮȮ ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŐĮĶįńĬ   1Ȯ ľĬƞĺĵĔŇĨȮȮ 
  ĔĸŋƞĴȮ3ȮȮĪŀıŀőĸĵň 

0.45/1ȮȮ Īŀıŀőĸĵň               3  ľĬƞĺĵĔŇĨ 
206714  ĪŀıŀőĸĵňŏĝŇĚıňĝėĦŇĨ   3  ľĬƞĺĵĔŇĨ 

ĔĸŋƞĴȮ2ȮĺŇĝŅŀŊŗĬȮŕ 
   206729    ĪķļġňĔĶŅĲŏĝŇĚıňĝėĦŇĨ     3  ľĬƞĺĵĔŇĨ 

206736   ĪķļġňĔĶŅĲŐĸŃĔŅĶĮĶŃĵŋĔĨƢ  3  ľĬƞĺĵĔŇĨ 
    206738 Ȯ ėĦŇĨĻŅĽĨĶƢŏĝŇĚĔŅĶěńħ   3  ľĬƞĺĵĔŇĨ 
    206743  ĪķļġňĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ   3  ľĬƞĺĵĔŇĨ 
     206789   ľńĺĕƟŀŏĸŊŀĔĽĶĶŒĬėĦŇĨĻŅĽĨĶƢ  3  ľĬƞĺĵĔŇĨ 
   2/752/ȮȮ ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵ   3  ľĬƞĺĵĔŇĨ 

0/7531ȮȮ ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ   3  ľĬƞĺĵĔŇĨ 
   219766ȮȮ ĪķļġňėĺĭėŋĴŏĝŇĚėĦŇĨĻŅĽĨĶƢ  3  ľĬƞĺĵĔŇĨ 
    219789   ľńĺĕƟŀŏĸŊŀĔĽĶĶŒĬėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 3  ľĬƞĺĵĔŇĨ 

     ľĴŅĵŏľĨŋȮȮ:  ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮľĴŅĵĩŉĚȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮĽŅĕŅĺŇĝŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĦŇĨĻŅĽĨĶƢ &0.4,,,'ȮŐĸŃĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮ&0/7,,,' 
 
 Ȯ1.2  ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ  
 ȮȮȮȮȮȮȮȮȮȮȮĬńĔĻŉĔļŅŀŅěŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃœħƟĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
 

http://www.sciencedirect.com/science/journal/0012365X
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   2. ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮ ȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮĔĶĦňĪňŗĬńĔĻŉĔļŅĕŅħėĺŅĴĶŌƟıŊŘĬģŅĬĭŅĚĮĶŃĔŅĶĪňŗěņŏĮƦĬĽņľĶńĭĔŅĶĻŉĔļŅȮĬńĔĻŉĔļŅěŃĨƟŀĚĸĚĪŃŏĭňĵĬ
ŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
 
ĕ. ĮĶŇĠĠŅĬŇıĬīƢ                
 206577Ȯ  ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ                                 12   ľĬƞĺĵĔŇĨ 
 
ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
 1. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ         ĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
  2. ĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ                -œĴƞĴň-  
Ě.  ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 

   ȮȮįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶ
ĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI TierȮ/ȮľĶŊŀŏįĵŐıĶƞŏĮƦĬĭĪėĺŅĴĜĭńĭŏĨŖĴȮ
&Full Paper) ŒĬŏŀĔĽŅĶŏįĵŐıĶƞĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings) ĶŃħńĭĬŅĬŅĝŅĨŇȮĪňŗŏĮƦĬĪňŗĵŀĴĶńĭőħĵ
ėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮľĶŊŀĔŅĶĮĶŃĝŋĴĶŃħńĭĝŅĨŇĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗěńħőħĵ
ĽĴŅėĴėĦŇĨĻŅĽĨĶƢŐľƞĚĮĶŃŏĪĻœĪĵŒĬıĶŃĭĶĴĶŅĝŌĮĩńĴĳƢȮ&Annual Meeting in Mathematics) őħĵĴň
ĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔıĶƟŀĴĔńĭĶŃĭŋĽńĚĔńħȮ&Affiliation) ĺƞŅŏĮƦĬȮĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ(Department of Mathematics, Faculty of Science, Chiang Mai University) 
ŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
 
3.1.2./ Type 2  &Plan A Type A2)     
Degree Requirements              Total  a minimum of ȮȮȮȮȮȮȮȮȮȮ 16     credits 
A. Coursework                                        a minimum ofȮ 04 credits 
ȮȮȮȮȮ1.ȮȮGraduate Courses   Ȯ a minimum of  04 credits 
ȮȮ 1.1ȮȮField of Specialization    ȮȮȮȮȮȮȮȮȮȮ a minimum of  04 credits 
 ȮȮ 1.1.1ȮȮRequired courses     2 credits 
Ȯ    0.457/ Ȯ Seminar in Mathematics 1  /  credit 
    0.4570Ȯ   Seminar in Mathematics 2  / creditȮȮȮȮȮ 
  1.1.2  Elective prescribed courses    9 credits 
            Student can enroll the following courses at a minimum of 3 groups 
  ȮȮȮȮȮȮȮȮȮȮGroup 1   Algebra 

206705     Linear Algebra     3   credits 
0.450.Ȯ    Algebra 1     3   creditsȮȮ 
GroupȮ2Ȯ Analysis 
0.45.5   Mathematical Analysis   3   credits 
0.451/Ȯ  Real  Analysis 1                3   credits 

   206734   Functional Analysis    3   credits 
GroupȮ3Ȯ Topology 
0.45/1Ȯ Topology      3       credits 



20 

GroupȮ2Ȯ Other subjects 
206736  Graph Theory and Applications  3  credits 

    206738 ȮCombinatorics    3  credits 
   0/7531ȮȮNumerical Analysis    3  credits 
  1.1.3  Elective courses   a minimum of            /3    credits 
                             Student can enroll the following courses or the others which the 
program administrative committee approves. 
    Group 1   Algebra      
     206705      Linear Algebra    3  credits 
   0.4506Ȯ     Algebra 2    3   credits 

0.450.Ȯ     Algebra 1    3   credits 
20670/      Theory of Finite Groups  3  credits 

    206722      Field Theory    3  credits 
   206723  Algebraic Number Theory  3  credits 
     206724     Algebraic Semigroup Theory  3  credits 
      206725      Universal Algebra   3  credits 
   GroupȮ2Ȯ Analysis 
   206707      Mathematical Analysis   3   credits  

206711      Fixed Point and Optimization  
Methods for Machine Learning 3   credits 

206712       Mathematics for Machine Learning 3   credits 
206730       Fixed Point Theory and Applications 3  credits 
206731       Real Analysis 1    3  credits 

    206732      Real Analysis 2    3  credits 
    206733       Complex Analysis   3  credits 
    206734       Functional Analysis   3  credits 
    206739       Banach Space Theory   3 credits 
   206771       Theory of Probability 1  3  credits 
     206772       Theory of Probability 2  3  credits 
    206773       Stochastic Processes and Applications    3  credits 
   206775       Stochastic Control Theory  3  credits 
ȮȮ    0.461/ȮȮ     Convex AnalysisȮȮ   1Ȯ credits 
ȮȮ  ȮȮ 0.4610ȮȮ     Variational Analysis   1Ȯ credits 
   GroupȮ3  Topology 

206713       Topology     3       credits 
206714   Algebraic Topology   3  credits  

     GroupȮ2Ȯ Other subjects 
206729   Algebraic Graph Theory  3  credits 

     206736   Graph Theory and Applications 3  credits 

http://www.sciencedirect.com/science/journal/0012365X
http://www.sciencedirect.com/science/journal/0012365X
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206738  Combinatorics    3  credits 
   206743  Theory of Differential Equations 3  credits 
    206789  Selected Topics in Mathematics 3  credits 
Ȯ   2/752/   Partial Differential Equations  3  credits 
   0/7531  Numerical Analysis   3  credits 
    219766  Mathematical Control Theory  3  credits 
    219789   Selected Topics in Applied Mathematics  3  credits     

Note :  Courses in the field of specialization are courses in graduate level in 
Mathematics  &0.4ź'Ȯ_lbȮ?nnjgcbȮK_rfck_rgaqȮ&0/7ź) 

  1.2 ȮOther courses  Ȯ    
  The student may enroll other graduate courses(s) under the agreement of the program 
administrative committee. 
ȮȮȮȮȮ2.   Advanced Undergraduate Courses 
 In case the student lacks some basic knowledge which is necessary for education, 
the student must enrol some advanced undergraduate courses(s) under the 
recommendation of program administrative committee. ȮȮȮȮȮȮȮȮȮȮ 

B. ȮThesis   ȮȮȮȮȮȮȮȮȮȮȮȮ 
 206799 ȮȮMastcpŲqȮThesis      12 credits  

C.  Non-credit Courses 
 1. Graduate School Requirement  :     a foreign language  
          2.  Program Requirement  :                  None 
D. Academic Activities 

The whole or a p_prȮmdȮrfcȮk_qrcpŲqȮrfcqgqȮumpiȮksqrȮ`cȮns`jished or at least 
accepted for publication in a national journal listed in TCI Tier 1 database or appeared as a 
full paper in international conference proceedings approved by the program administrative 
committee or proceedings of the national conference in Mathematics organized by the 
Mathematical Association of Thailand under the Patronage of His Majesty the King (Annual 
Meeting in Mathematics). The student must be the first author in at least one of the 
published works with affiliation indicated as Department of Mathematics, Faculty of 
Science, Chiang Mai University.   
 

3.1.1ȮĔĶŃĭĺĬĺŇĝŅȮ 
(1)  ľĴĺħĺŇĝŅĭńĚėńĭȮȮ        ȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
0.457/Ȯ  ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ/ 

(Seminar in Mathematics 1) 
1(1-0-2) 

00.457Ȯ  ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ2 
(Seminar in Mathematics 2) 

1(1-0-2) 
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(2)  ľĴĺħĺŇĝŅĭńĚėńĭŏĸŊŀĔȮȮ 
ĔĸŋƞĴȮ/Ȯ ıňĝėĦŇĨ         ȮȮȮȮȮȮȮȮȮ 
0.45.3   ȮȮȮȮȮȮıňĝėĦŇĨŏĝŇĚŏĽƟĬ       3(3-0-6) 
        (Linear Algebra) 
0.450.    ȮȮȮȮȮȮıňĝėĦŇĨ 1                     3(3-0-6) 
        (Algebra 1) 
ĔĸŋƞĴȮ0ȮĔŅĶĺŇŏėĶŅŃľƢ 
0.45.5   ȮȮȮȮȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėĦŇĨĻŅĽĨĶƢ      3(3-0-6) 
       (Mathematical Analysis) 
0.451/Ȯ  ȮȮȮȮȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮ/                   3(3-0-6) 
        (Real Analysis 1) 
206734  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĲƤĚĔƢĝńĬ      3(3-0-6) 
        (Functional Analysis) 
ĔĸŋƞĴȮ1ȮĪŀıŀőĸĵň 
0.45/1ȮȮ ȮȮȮȮȮȮĪŀıŀőĸĵň ȮȮȮȮȮȮȮȮȮȮ       3(3-0-6) 
        (Topology) 
ĔĸŋƞĴȮ2ȮĺŇĝŅŀŊŗĬȮŕ 
206736   ȮȮȮȮȮȮĪķļġňĔĶŅĲŐĸŃĔŅĶĮĶŃĵŋĔĨƢ      3(3-0-6) 
        (Graph Theory and Applications) 
206738  ȮȮȮȮȮȮėĦŇĨĻŅĽĨĶƢŏĝŇĚĔŅĶěńħ      3(3-0-6) 
        (Combinatorics) 
0/7531ȮȮ ȮȮȮȮȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ      3(3-0-6) 
        (Numerical Analysis) 
 
(3) ľĴĺħĺŇĝŅŏĸŊŀĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ 
ĔĸŋƞĴȮ/ȮȮȮıňĝėĦŇĨ 
0.45.3   ȮȮȮȮȮȮıňĝėĦŇĨŏĝŇĚŏĽƟĬ       3(3-0-6) 

      (Linear Algebra) 
0.4506          ıňĝėĦŇĨ 2                 3(3-0-6) 
        (Algebra 2)  
0.450.         ıňĝėĦŇĨ 1                     3(3-0-6) 
           (Algebra 1)  
20670/  ĪķļġňĔĶŋĮěņĔńħ 

(Theory of Finite Groups) 
3(3-0-6) 

206722  ĪķļġňĲƕĸħƢ 
(Field Theory) 

3(3-0-6) 

206723 ĪķļġňěņĬĺĬŏĝŇĚıňĝėĦŇĨ 
(Algebraic Number Theory) 

3(3-0-6) 
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206724  ĪķļġňĔŉŗĚĔĶŋĮŏĝŇĚıňĝėĦŇĨ 
(Algebraic Semigroup Theory) 

3(3-0-6) 

206725  ıňĝėĦŇĨŏŀĔĳı  
(Universal Algebra) 
 

3(3-0-6) 

ĔĸŋƞĴȮ2ȮȮĔŅĶĺŇŏėĶŅŃľƢ 
0.45.5         ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėĦŇĨĻŅĽĨĶƢ     ȮȮȮȮȮȮȮȮȮ3(3-0-6) 
        (Mathematical Analysis) 
206711                 ĺŇīňěŋħĨĶŉĚŐĸŃĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħĽņľĶńĭ 

      ĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ      ȮȮȮȮȮȮȮȮȮ3(3-0-6) 
      (Fixed Point and Optimization Methods for Machine Learning) 

206712        ėĦŇĨĻŅĽĨĶƢĽņľĶńĭĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ   ȮȮȮȮȮȮȮȮȮ3(3-0-6) 
        (Mathematics for Machine Learning) 
206730  ĪķļġňěŋħĨĶŉĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 

(Fixed Point Theory and Applications) 
3(3-0-6) 

206731 
 
206732  

ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮ/ 
(Real Analysis 1) 
ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮ0 
(Real Analysis 2) 

3(3-0-6) 
 

3(3-0-6) 

206733  ĔŅĶĺŇŏėĶŅŃľƢěņĬĺĬŏĝŇĚĞƟŀĬ 
(Complex Analysis) 

3(3-0-6) 

206734  ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĲƤĚĔƢĝńĬ 
(Functional Analysis) 

3(3-0-6) 

206739 
 
206771  

ĪķļġňĮĶŇĳŌĴŇĭŅĬŅė 
(Banach Space Theory) 
ĪķļġňėĺŅĴĬƞŅěŃŏĮƦĬȮ/ 
(Theory of Probability 1) 

3(3-0-6) 
 

3(3-0-6) 

206772  ĪķļġňėĺŅĴĬƞŅěŃŏĮƦĬȮ2 
(Theory of Probability 2) 

3(3-0-6) 

206773  
 
206775 
 
206831 
 
206832 
 

ĔĶŃĭĺĬĔŅĶŏĲƚĬĽŋƞĴŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
(Stochastic Processes and Applications) 
ĪķļġňėĺĭėŋĴŏĝŇĚŏĲƚĬĽŋƞĴ 
(Stochastic Control Theory) 
ĔŅĶĺŇŏėĶŅŃľƢėŀĬŏĺĔĞƢ   
&Convex Analysis' 
ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŐĮĶįńĬ 
&Variational Analysis' 

3(3-0-6) 
 

3(3-0-6) 
 
3(3-0-6) 

 
3(3-0-6) 
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ĔĸŋƞĴȮ3ȮĪŀıŀőĸĵň 
0.45/1ȮȮ ȮȮȮȮȮȮĪŀıŀőĸĵň ȮȮȮȮȮȮȮȮȮȮ      ȮȮȮ 3(3-0-6) 
        (Topology) 
206714        ĪŀıŀőĸĵňŏĝŇĚıňĝėĦŇĨ     ȮȮ 3(3-0-6) 
                           (Algebraic Topology) 
 

ĔĸŋƞĴȮ2ȮĺŇĝŅŀŊŗĬŕ 
206729 
 
206736 
 
206738 
  

ĪķļġňĔĶŅĲŏĝŇĚıňĝėĦŇĨ   
(Algebraic Graph Theory) 
ĪķļġňĔĶŅĲŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
(Graph Theory and Applications) 
ėĦŇĨĻŅĽĨĶƢŏĝŇĚĔŅĶěńħ 
(Combinatorics) 

3(3-0-6) 
 

3(3-0-6) 
 

ȮȮ3(3-0-6) 
 

206743  ĪķļġňĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ 
(Theory of Differential Equations) 

3(3-0-6) 

206789  ľńĺĕƟŀŏĸŊŀĔĽĶĶŒĬėĦŇĨĻŅĽĨĶƢ 
(Selected Topics in Mathematics) 

3(3-0-6) 

2/752/   ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵ 
(Partial Differential Equations) 

3(3-0-6) 

0/7531Ȯ 
 

ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ 
&Numerical Analysis' 

ȮȮ3(3-0-6) 
 

219766 
 
219789   
 

ĪķļġňėĺĭėŋĴŏĝŇĚėĦŇĨĻŅĽĨĶƢ 
(Mathematical Control Theory) 
ľńĺĕƟŀŏĸŊŀĔĽĶĶŒĬėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ 
&Selected Topics in Applied Mathematics) 

3(3-0-6) 
 

3(3-0-6) 

   
(4)  ľĴĺħĺŇĝŅŏĸŊŀĔĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ      - œĴƞĴňȮů 
 
(5)  ľĴĺħĮĶŇĠĠŅĬŇıĬīƢ 
ȮȮȮȮȮȮ206777  ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 

(M_qrcpŲqȮThesis) 
12  ľĬƞĺĵĔŇĨ 

ľĴŅĵŏľĨŋȮȮȮėĺŅĴľĴŅĵĕŀĚŏĸĕĶľńĽĔĶŃĭĺĬĺŇĝŅȮ  
  ȮȮĶľńĽĔĶŃĭĺĬĺŇĝŅĪňŗŒĝƟĔņľĬħŏĮƦĬĨńĺŏĸĕȮȮ4ȮȮľĸńĔȮȮħńĚĨƞŀœĮĬňŘ 
/,ȮŏĸĕȮ1ȮĨńĺŐĶĔ ŐĽħĚĩŉĚȮȮėĦŃȮȮŐĸŃĳŅėĺŇĝŅ/ĽŅĕŅĺŇĝŅĪňŗĔĶŃĭĺĬĺŇĝŅĬńŘĬĽńĚĔńħ 
0,ȮŏĸĕľĸńĔĶƟŀĵ ŐĽħĚĩŉĚȮȮĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ Ŵ5ŵȮĶŃħńĭĮĶŇĠĠŅőĪ 
1,ȮŏĸĕľĸńĔĽŇĭȮȮȮȮŐĽħĚĩŉĚȮȮľĴĺħľĴŌƞŒĬĽŅĕŅĺŇĝŅ  
             &.=General Mathematics*Ȯ/=Foundation of Mathematics*Ȯ0=Algebra,  
      3=Analysis, 4=Differential,Ȯ3=Numerical, 6=Applied Mathematics*Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 5=Probabirity, 8=Combinatoric/stat,  9=Seminar/IS/Thesis' 

2,ȮŏĸĕľĸńĔľĬƞĺĵȮȮŐĽħĚĩŉĚȮŀĬŋĔĶĴĕŀĚľĴĺħľĴŌƞĕŀĚĺŇĝŅ 

http://www.sciencedirect.com/science/journal/0012365X
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1,/,2ȮŐĽħĚŐįĬĔŅĶĻŉĔļŅ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1,/,2,/ȮȮŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ0) 

ĮƖĪňŗ 1 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŏĸŊŀĔ  

ElectiveȮ prescribed courses 
3 Ȯ ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŏĸŊŀĔ  

ElectiveȮ prescribed courses 
3 

 ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŏĸŊŀĔ  
ElectiveȮ prescribed courses 

3  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 
Elective courses 

3 

 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ  
Elective courses 

3  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 
Elective courses 

3 

    ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
Pass foreign language 
examination requirement 

 

 ĶĺĴ 7  ĶĺĴ 7 

 

ĮƖĪňŗ 2 

ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 ľĬƞĺĵĔŇĨ ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ľĬƞĺĵĔŇĨ 
0.457/ ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ/ 

Seminar in Mathematics 1 
/ 0.4570 ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ0 

Seminar in Mathematics 2 
/ 

206799 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 
K_qrcpŲqȮRfcqgq 

6 0.4577 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 
K_qrcpŲqȮRfcqgq 

6 

 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ  
Elective courses 

3  ĽŀĭĮĶŇĠĠŅĬŇıĬīƢ 
Thesis defense 

 

 ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ  
Elective courses 

3    

 ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚĮĶŇĠĠŅĬŇıĬīƢ 
Present thesis proposal 

    

 ĶĺĴ 13  ĶĺĴ 7 
 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮ 36  ľĬƞĺĵĔŇĨ 
 

 
1,/,3ȮȮėņŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ&ĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ' 
  ĶŃĭŋœĺƟŒĬĳŅėįĬĺĔ  
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3.0ȮĝŊŗŀȮĨņŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢȮ 
3.0.1 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ/ŀŅěŅĶĵƢįŌƟĽŀĬ 

Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

ěņĬĺĬ
įĸĚŅĬ 
ĪŅĚĺŇĝŅĔŅĶ
ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
/ ĶĻ,ħĶ,ĽŅĵńĠȮĮƤĬĴŅ* 

 
ĺĪ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2550Ȯ 
ĺĪ,Ĵ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2547  
Ļļ,ĭ.Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0323 

7 3.5 7 4.5 21(5) 

0 ĶĻ,ħĶ,ŀĶĶĩıĸȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĔƟĺĕŅĺ* 
ȮȮ 

ĺĪ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0326 
ĔĻ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',  
ĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ, 0321 

7 3 7 4.5 35(13) 

1 ĶĻ,ħĶ,ĬĶŅĺħňȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĳŌħĸĽŇĪīŇıńĥĬƢ* 

ĮĶ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2557 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2552 

7 1.5 7 3 15(7) 

4 įĻ,ħĶ,ĔķļġŅȮĽńĚĕĬńĬĪƢ 
 
 

ĮĶ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0335 
ĺĪ,Ĵ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2553  
ĺĪ,ĭ.Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0351 

7 - 7 1.5 16(5) 

5 įĻ,ħĶ,ĔńĠƣŋĨŅȮ 
                ĳŌƞĝŇĬŅıńĬīŋƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 

ĺĪ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňĽŋĶĬŅĶň, 2552 
ĺĪ,Ĵ,Ȯ&ėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2544 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2542 

7 - 4 4.5 20(13) 

6 ĶĻ,ħĶ,ěŌĸŇĬȮĸŇėŃĽŇĶŇ Ph.D. (Electrical Engineering 
and Computer Science), Case 
Western Reserve University, 
USA, 2004 
M.S.Ȯ&Management Science'ȮȮȮ  
Case Western Reserve 
University, USA, 1998 
ĺĪ.Ĵ. &ėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ',ȮȮ

3 3 3 6 21(7) 
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Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅȮ&ĽŅĕŅ', 
ĽĩŅĭńĬ, ĮƖĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬ 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ 

ěņĬĺĬ
įĸĚŅĬ 
ĪŅĚĺŇĝŅĔŅĶ
ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ,Ȯ2515Ȯ 
ĺĪ,ĭ. &ėĦŇĨĻŅĽĨĶƢ',ȮȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2535 
 

7 ĶĻ,ħĶ,ĦńģĔĶȮĽŋėńĬīĴŅĸŅ 
 
 
 
 
 

Ph.D. (Mathematics), University 
of Alabama, USA, 0..1 
M.A. (Mathematics), University 
of Alabama, USA, /776 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴ, 0315 
 

7 1.5 7 3 10(5) 

8 įĻ,ħĶ,ĦńģıĸȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮıĸŀĵĴŃĔĸŗņ 
 
 
 
 
 

Ph.D. (Applied Mathematics), 
Iowa State University, USA, 
2014 
M.S. (Mathematics), Drexel 
University, USA, 2008 
B.A.Ȯ(Mathematics and 
Linguistics), Swarthmore 
College, USA, 2006 
 

7 1.5 7 3 7(4) 

9 įĻ,ħĶ,īĚĝńĵȮ 
ȮȮȮȮȮȮȮȮȮȮȮħņĶĚőĳėĳńĦĤƢ 
 

ĮĶ,ħ,Ȯ(ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2546 
ĺĪ,ĭ,Ȯ(ėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ), 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň 
ıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ, 2538 
 

7 - 7 1.5 16(5) 

10 ĶĻ,ħĶ,īŏĬĻĶƢȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮőĶěĬƢĻŇĶıŇĻŅĸ 
 
 
 
 
 
 
 

Ph.D.Ȯ(Applied Mathematics),  
University of Colorado, USA, 
2007 
M.S. (Applied Mathematics),  
University of Colorado, USA, 
2004 
M.S. (Mathematics), Oregon 
State University, USA, 2001 
ĺĪ,ĭ, (ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2540 
 

7 3 7 4.5 22(12) 
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ĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
11 įĻ,ħĶ,īĬŃĻńĔħŇśȮȮȮ 
ȮȮȮȮȮȮȮȮľĴĺĔĪŀĚľĸŅĚ 

Ph.D.Ȯ(Mathematics), UniversityȮ
of Notre Dame, USA*Ȯ2005 
M.S.Ȯ&Mathematics',ȮUniversityȮ
of Notre Dame,ȮUSA,Ȯ2002 
B.S.Ȯ&Mathematics',ȮDuquesne 
University, USA,Ȯ1999 
 

7 1.5 7 3 31(13) 

12 ĶĻ,ħĶ,īňĶŃıĚļƢȮ 
                 ĽŋĕĽņĶŅĠ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  

ĺĪ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',  
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ,Ȯ2559 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ2553Ȯ 
 

7 - 7 1.5 23(14) 

13 įĻ,ħĶ,ŏĭĬȮĺĚĻƢĽŅĵŒě 
 
 
 

ĮĶ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 034. 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', Ȯ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0333 
 

7 - 7 3 24(13) 
 

14 ĶĻ,ħĶ,ĭńĠĝŅȮ 
              ĮƤĠĠŅĬŅė 

ĺĪ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0327 
ĔĻ.ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ȮĴľŅĺŇĪĵŅĸńĵĬŏĶĻĺĶ,Ȯ0323 
 

7 1.5 7 1.5 56(15) 

15 ĶĻ,ħĶ,ĮĶŅĶĩĬŅȮŒěįƞŀĚ 
 
 
 
 
 
 

Ph.D.Ȯ(Mathematics), University 
of Illinois at Urbana-Champaign, 
USA, 2011 
ĺĪ,Ĵ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2543 
Ļļ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2543 
 

7 - 7 1.5 7(3) 

16 ŀ,ħĶ,ĮƕĵĜńĨĶȮ  ĻĶňĮĶŃĪńĔļƢ Ph.D. (Mathematics), Simon 
Fraser University, Canada, 0./3 
M.MathȮ(Combinatorics & 
Optimization), University of 
Waterloo, Canada, 2./. 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ'* ěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ, 2547 

7 - 7 1.5 6(4) 
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ĪŅĚĺŇĝŅĔŅĶ
ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
17 ĶĻ,ħĶ,ĮƕĵŃıĚĻƢȮȮ 
ȮȮȮȮȮȮȮȮȮȮ   ȮŏĬňĵĴĪĶńıĵƢȮ 

Ph.D. (Mathematics), University 
of Illinois at Urbana-
Champaign, USA, /776ȮȮ 
M.Sc. (Mathematics), University 
of Illinois at Urbana-
Champaign, USA,Ȯ/773 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0312 

- 6 - 7.5 93(17) 

18 įĻ,ħĶ,ŏĮƦĬľĠŇĚ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮőĶěĬĔŋĸ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 
Ȯ 

Ph.D. (Mathematics), Royal 
Holloway, University of 
London, UK, 2013 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2551 

7 1.5 7 1.5 3(3) 

19 įĻ,ħĶ,ĳŅėĳŌĴŇȮ             Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮŏıŖĝĶĮĶŃħńĭ 

Ph.D. (Mathematics), University 
of Bath, UK, 2011 
M.Sc. (Mathematics), University 
of Cambridge, UK, 2007 
B.Sc.Ȯ(Mathematics), University 
of Leeds, UK, 2006 

7 - 7 1.5 10(3) 

20 ĶĻ,ħĶ,ĳńĔħň  
              ŏěĶŇĠĽĺĶĶėƢ 
 

ĮĶ,ħ,Ȯ(ėĦŇĨĻŅĽĨĶƢ), 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2552 
ĺĪ,Ĵ, (ėĦŇĨĻŅĽĨĶƢ),  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2544 
ĺĪ,ĭ, (ėĦŇĨĻŅĽĨĶƢ), 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2541 

7 - 7 1.5 39(19) 

21 ĶĻ,ħĶ,ĴĶĔĨȮ ŏĔŖĭŏěĶŇĠ 
 

Ph.D. (Mathematics and 
Computer Science), Colorado 
School of Mines, USA, 0..1 
M.S. (Mathematical and 
Computer Sciences), Colorado 
School of Mines, USA, /775 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0316 

7 - 7 1.5 9(4) 

22 įĻ.ħĶ.ĶŋěŇĶŅȮȮȮŀŋƞĬŏěĶŇĠ 
   

ĮĶ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ,Ȯ0323 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2538 

7 - 7 1.5 13(4) 
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&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
23 įĻ,ħĶ,ĺĶĶĦĻŇĶŇȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮ      ĺĶĶĦĽŇĪīŇś 
ȮȮ 

ĺĪ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2555 
ĺĪ,Ĵ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2551  
ĺĪ,ĭ.Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0348 

7 - 7 1.5 10(5) 

24 ĶĻ,ħĶ,ĺńĝĶňıńĬīŋƢȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ  ŀĨŇıĸĶńĨĬƢȮȮ 

Ph.D. (Mathematics', UniversityȮ
at Buffalo, USA, 2./3 
ĺĪ,Ĵ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', ěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ, 033/ 
ĺĪ,ĭ.Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0349 

7 1.5 7 6 11(9) 

25 ĶĻ,ħĶ,ĺŅĶŋĬńĬĪƢȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮ  ȮŀŇĬĩŅĔƟŀĬ 
 

ĺĪ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0331 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0326ȮȮȮ 

7 1.5 7 6 
 

15(8) 

26 Ļ,ħĶ,ĽŋŏĪıȮĽĺĬŒĨƟ 
 

ĺĪ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 0314 
ĺĪ,Ĵ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 0306 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵ
ĻĶňĬėĶŇĬĪĶĺŇőĶĥ, 0304 

- 9 - 10.5 199(74) 

27 įĻ,ħĶ,ĽŋĪīŇħŅȮĺĚĻƢŐĔƟĺ 
 
 
 
 
 
 
 

Dr. rer. nat. (Applied 
Mathematics), Julius-
maximilians University of 
Wuerzburg, Germany, 2015 
M.Sc. (Industrial Mathematics), 
Technical University of 
Kaiserslautern, Germany, 2011 
ĺĪ,ĭ,Ȯ(ėĦŇĨĻŅĽĨĶƢ),Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ* 0326 

7 - 7 1.5 6(3) 

28 ĶĻ,ħĶ,ĽĴĝŅĵ ĻĶňĵŅĭ 
 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&1Ȯ3/./Ȯ
..4/Ȯ344.' 

ĮĶ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2552 
ĺĪ.Ĵ.Ȯ&ėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ,Ȯ0325Ȯ 
ĺĪ.ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2544  

7 1.5 7 1.5 12(3) 
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ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
29 įĻ,ħĶ,ĽĴĳıȮĴŌĸĝńĵ 

 
ĮĶ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2548 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2541 

7 - 7 1.5 11(3) 

30 Ļ,ħĶ,ĽĶĻńĔħŇśȮĸňŘĶńĨĬŅĺĸň 
 

Dr. rer. nat. (Algebra), University 
of Potsdam, Germany,Ȯ2002 
ĺĪ,Ĵ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2532 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ+ĻŉĔļŅĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2524 

7 1.5 7 3 39(17) 

31 ĶĻ,ħĶ,ĽńĬĨŇȮĪŅŏĽĬŅ Ph.D. (Mathematics), Cornell 
University, USA, 2011 
M.S. (Mathematics), New 
Mexico State University, USA, 
2006 
ĺĪ,ĭ.Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0346 

7 3 7 3 21(9) 

32 įĻ,ħĶ,ĮĶňĵŅĬŋĝȮ 
                őľĬŐľĵĴ 

ĺĪ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2555 
Į,ĭńĦĤŇĨ (ĔŅĶĽŀĬ',  
ĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ, 2550 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',  
ĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ, 2549 

7 - 7 1.5 15(5) 

33 įĻ,ħĶ,ĝńĵıĶȮĨńŘĚĪŀĚ 
 

ĮĶ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 033/ 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2538 

7 - 7 1.5 8(3) 

34 įĻ,ħĶ,īňĶĬŋĝȮĽŊĭŏěĶŇĠ 
Ȯ 

ĮĶ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 0330 
ĺĪ,Ĵ,Ȯ&ėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0325Ȯ 
ĺĪ,ĭ,&ėĦŇĨĻŅĽĨĶƢ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0323 

7 - 7 1.5 9(4) 

35 įĻ,ħĶ,ĬĺŇĬħŅȮ 
              ĜńĨĶĽĔŋĸıĶľĴ 
 

Dr. rer. nat. (Numerical 
Mathematics), University of 
Potsdam, Germany, 0./4 
M.Sc. (Mathematics), University 

7 - 7 1.5 4(3) 
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ěņĬĺĬ
įĸĚŅĬ 
ĪŅĚĺŇĝŅĔŅĶ
ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&įĸĚŅĬŒĬ
ĶŃĵŃȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
of Oxford, UK, 0.// 
M,Math (Mathematics), 
University of Oxford, UK, 0..6 

36 įĻ,ħĶ,ĻŋĳĦńģ ĝńĵħň 
 
 
 
 

Sc.D. (Mathematical Sciences), 
Meiji University, Japan, 2017 
ĺĪ,Ĵ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', ěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ,Ȯ2556 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ2554 

7 - 7 1.5 7(4) 

37 įĻ,ħĶ,ľĪńĵĶńĨĬƢȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĵŇŗĚĪĺňĽŇĪīŇĔŋĸ 
&1Ȯ3377Ȯ...4Ȯ3246' 

ĺĪ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0331 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0326 

7 - 7 1.5 9(3) 

38 įĻ,ħĶ,ĽĴĸńĔļĦƢȮŀŋĨŋħň ĺĪ,ħ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',  
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 0326 
ĺĪ,Ĵ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',  
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 0321 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 032. 

7 1.5 7 1.5 6(2) 

39 ĶĻ,ħĶ,ŀńĠĝĸňȮŏĕŖĴŏıŖĝĶƢ Ph.D. (Mathematics), Iowa State 
University, USA, 0./0 
M.S. (Mathematics), Iowa State 
University, USA, 2008 
ĺĪ,ĭ,Ȯ&ėĦŇĨĻŅĽĨĶƢ',ȮěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ, 2548 

7 - 7 1.5 12(9) 

40 ŀ,ħĶ,ŏŀĔĝńĵ ĪĺŇĬńĬĪƢ 
 
 

Dr. rer. nat. (Applied 
Mathematics), Karlsruhe 
Institute of Technology, 
Germany, 0./3 
M.Sc. (Mathematics), Karlsruhe 
Institute of Technology, 
Germany, 2010 
ĺĻ,ĭ,Ȯ&ėŀĴıŇĺŏĨŀĶƢ',ȮěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ,Ȯ0324 

7 - 7 1.5 5(3) 

ľĴŅĵŏľĨŋ Ȯ/,Ȯ(ȮľĴŅĵĩŉĚȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ 
 ȮȮ2. ŀŅěŅĶĵƢĸņħńĭĪňŗȮ/-32ȮėŊŀȮŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ 

       3. ŀŅěŅĶĵƢĸņħńĭĪňŗȮ33-40ȮėŊŀȮŀŅěŅĶĵƢįŌƟĽŀĬ 
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 3.2.2ȮŀŅěŅĶĵƢıŇŏĻļ  

ȮȮ -ȮœĴƞĴňȮ- 
 
4. ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 
  Ȯ -ȮœĴƞĴňȮ- 

 

3,ȮĕƟŀĔņľĬħŏĔňŗĵĺĔńĭĔŅĶĪņőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵȮȮ 
ȮȮȮȮ5.1 ėņŀīŇĭŅĵőħĵĵƞŀȮ 
ȮȮȮȮȮȮ ľńĺĕƟŀĚŅĬĺŇěńĵȮȮěŃŏĮƦĬľńĺĕƟŀĪŅĚħƟŅĬėĦŇĨĻŅĽĨĶƢĪňŗĬńĔĻŉĔļŅĽĬŒěŐĸŃŀĵŌƞŒĬėĺŅĴĽĬŒěĕŀĚŀŅěŅĶĵƢ
ĪňŗĮĶŉĔļŅȮȮĽŅĴŅĶĩĻŉĔļŅėƟĬėĺƟŅŏıŇŗĴŏĨŇĴȮȮŐĔƟœĕĮƤĠľŅȮȮėŇħĺŇŏėĶŅŃľƢœħƟȮȮőħĵĽŅĴŅĶĩĬņĪķļġňĴŅĮĶŃĵŋĔĨƢŒĝƟȮ
ľĶŊŀĽĶƟŅĚĪķļġňŒľĴƞȮȮőħĵĴňĕŀĭŏĕĨĚŅĬĺŇěńĵĪňŗĽŅĴŅĶĩĪņŏĽĶŖěĳŅĵŒĬĶŃĵŃŏĺĸŅĪňŗĔņľĬħȮ 
 
ȮȮȮȮ3,0ȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮ 
Ȯ ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽņėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅȮĽŅĴŅĶĩ
ĽŊĭėƟĬȮĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮ
ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴȮĽŅĴŅĶĩĽŊŗŀĽŅĶĪńŘĚĮŅĔŏĮĸƞŅŐĸŃ
ĔŅĶŏĕňĵĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
 
ȮȮȮȮ3,1ȮĝƞĺĚŏĺĸŅȮ 
 ȮŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ0'ȮȮȮȮŒĝƟŏĺĸŅȮ/ȮĮƖȮĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĝńŘĬĮƖĪňŗȮ0ȮůȮ 
ȮȮȮ    ȮȮȮȮ ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮȮĝńŘĬĮƖĪňŗȮ0 
 
 
ȮȮȮȮ5.4 ěņĬĺĬľĬƞĺĵĔŇĨ  
 ȮŐĭĭȮ0 &ŐįĬȮĔȮŐĭĭȮĔȮ0'ȮȮěņĬĺĬȮȮȮ/0Ȯ ľĬƞĺĵĔŇĨȮ 
 
ȮȮȮȮ3,3ȮĔŅĶŏĨĶňĵĴĔŅĶȮȮȮ 
ȮȮ ȮŏĴŊŗŀĽŇŘĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ĕŀĚĝńŘĬĮƖĪňŗȮ1  ľĸńĔĽŌĨĶěńħĔŇěĔĶĶĴĬńĔĻŉĔļŅıĭĬńĔĺŇěńĵĕŀĚĳŅėĺŇĝŅ
ėĦŇĨĻŅĽĨĶƢȮȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟĪĶŅĭŐĬĺĪŅĚŐĸŃľńĺĕƟŀĔŅĶĪņĺŇěńĵĕŀĚėĦŅěŅĶĵƢŐĸŃŒĝƟŏĮƦĬĕƟŀĴŌĸ
ĮĶŃĔŀĭĔŅĶĨńħĽŇĬŒěŒĬĔŅĶŏĸŊŀĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĸńĔȮȮőħĵŀŅěŅĶĵƢěŃĴňľńĺĕƟŀŐĸŃĚŅĬĺŇěńĵĪňŗ
ŏĔňŗĵĺĕƟŀĚŒľƟĬńĔĻŉĔļŅėƟĬėĺƟŅȮŒľƟėņŐĬŃĬņŐĸŃħŌŐĸĔŅĶĪņĺŇĪĵŅĬŇıĬīƢȮȮĪńŘĚĬňŘŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢ
ľĸńĔĕŀĚĬńĔĻŉĔļŅĮĶŇĠĠŅőĪȮȮĨƟŀĚŏĮƦĬŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶȮȮĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅľĶŊŀȮȮ
ŏĮƦĬįŌƟħņĶĚĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶœĴƞĨŗņĔĺƞŅĶŀĚĻŅĽĨĶŅěŅĶĵƢŒĬĽŅĕŅĺŇĝŅĬńŘĬľĶŊŀĽŅĕŅĺŇĝŅĪňŗĽńĴıńĬīƢĔńĬȮŐĸŃ
ĨƟŀĚĴňĮĶŃĽĭĔŅĶĦƢŒĬĔŅĶĪņĺŇěńĵĪňŗĴŇŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
ĺŇĪĵŅĬŇıĬīƢĶƞĺĴěŃŏĮƦĬŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶľĶŊŀŀŅěŅĶĵƢıŇŏĻļĔŖœħƟȮŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶĨƟŀĚĴňėŋĦĺŋĥŇ
ĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀŏĮƦĬįŌƟħņĶĚĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶœĴƞĨŗņĔĺƞŅĶŀĚĻŅĽĨĶŅěŅĶĵƢŒĬĽŅĕŅĺŇĝŅĬńŘĬȮ
ľĶŊŀĽŅĕŅĺŇĝŅĪňŗĽńĴıńĬīƢĔńĬŐĸŃĨƟŀĚĴňĮĶŃĽĭĔŅĶĦƢŒĬĔŅĶĪņĺŇěńĵĪňŗĴŇŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅ 
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   Ȯ 
ȮȮȮȮȮ3,4ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ  
ȮȮ -ȮĔņľĬħŒľƟĴňĔŅĶĬņŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢȮŏıŊŗŀĶńĭĔŅĶıŇěŅĶĦŅėĺŅĴŏľĴŅŃĽĴěŅĔėĦŃ
ĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅȮĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢ 

- ŏĴŊŗŀĬńĔĻŉĔļŅĪņĺŇĪĵŅĬŇıĬīƢŏĽĶŖěĽŇŘĬŐĸƟĺȮŐĸŃœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ
ĺŇĪĵŅĬŇıĬīƢȮĬńĔĻŉĔļŅĨƟŀĚĵŊŗĬŏĶŊŗŀĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢŀĵƞŅĚĬƟŀĵȮ0ȮĽńĮħŅľƢȮĔƞŀĬĺńĬĽŀĭȮȮ
őħĵŒľƟĮĶŃīŅĬėĦŃĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņėĦŃŏĮƦĬįŌƟıŇěŅĶĦŅŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢ
ěņĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ1ȮėĬȮĞŉŗĚŒĬěņĬĺĬĬńŘĬĮĶŃĔŀĭħƟĺĵŀŅěŅĶĵƢĮĶŃěņȮěņĬĺĬŀĵƞŅĚĬƟŀĵȮ/ȮėĬȮŐĸŃ
įŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔĽĩŅĭńĬěņĬĺĬŀĵƞŅĚĬƟŀĵȮ/ȮėĬȮĞŉŗĚĴŅěŅĔĽŅĕŅĺŇĝŅŏħňĵĺĔńĬľĶŊŀĽŅĕŅĺŇĝŅĪňŗĽńĴıńĬīƢĔńĬȮ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢľĸńĔ-ĶƞĺĴȮĨƟŀĚŏĕƟŅĶƞĺĴŒĬĔĶŃĭĺĬĔŅĶĽŀĭȮőħĵŀŅěŏĕƟŅĶƞĺĴŒĬģŅĬŃĔĶĶĴĔŅĶ
ĽŀĭľĶŊŀįŌƟŏĕƟŅĶƞĺĴĲƤĚĔŖœħƟȮŐĨƞěŃŏĮƦĬĮĶŃīŅĬĔĶĶĴĔŅĶĽŀĭœĴƞœħƟȮȮĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢěŃĨƟŀĚĮĶŃĔŅĻŐĸŃ
ŏĮƕħőŀĔŅĽŒľƟįŌƟĽĬŒěŏĕƟŅĶƞĺĴĲƤĚȮėĺĶŒĝƟŏĺĸŅœĴƞŏĔŇĬȮ1ȮĝńŗĺőĴĚȮȮŐĸŃŒľƟĶŅĵĚŅĬįĸŒľƟĭńĦĤŇĨĺŇĪĵŅĸńĵĪĶŅĭ
ĳŅĵŒĬȮȮ/ȮĽńĮħŅľƢ 
ȮȮ -ȮĮĶŃŏĴŇĬįĸěŅĔįĸĽņŏĶŖěĕŀĚĚŅĬĺŇěńĵŐĸŃĔŅĶĬņŏĽĬŀŐĭĭĮŅĔŏĮĸƞŅĕŀĚĬńĔĻŉĔļŅȮőħĵĳŅėĺŇĝŅłȮ
ěŃŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢȮĞŉŗĚŀĚėƢĮĶŃĔŀĭŏĮƦĬœĮĨŅĴĪňŗĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĔņľĬħȮȮ 
ȮȮȮȮȮ-ȮľĸńĔĽŌĨĶŐĭĭȮ0Ȯ&ŐįĬȮĔȮŐĭĭȮĔȮ0'ȮȮȮ   ȮȮįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬ

ĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬ
ģŅĬĕƟŀĴŌĸȮTCI TierȮ/ȮľĶŊŀŏįĵŐıĶƞŏĮƦĬĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&Full Paper) ŒĬŏŀĔĽŅĶŏįĵŐıĶƞĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶȮ&Proceedings) ĶŃħńĭĬŅĬŅĝŅĨŇȮĪňŗŏĮƦĬĪňŗĵŀĴĶńĭőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶȮľĶŊŀĔŅĶĮĶŃĝŋĴĶŃħńĭĝŅĨŇĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗěńħőħĵĽĴŅėĴėĦŇĨĻŅĽĨĶƢŐľƞĚĮĶŃŏĪĻœĪĵŒĬıĶŃ
ĭĶĴĶŅĝŌĮĩńĴĳƢȮ&Annual Meeting in Mathematics) őħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔıĶƟŀĴĔńĭĶŃĭŋĽńĚĔńħȮ
&Affiliation) ĺƞŅŏĮƦĬȮĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ(Department of 
Mathematics, Faculty of Science, Chiang Mai University) ŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
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ľĴĺħĪňŗȮ4. įĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 
1. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ 

ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŇěĔĶĶĴĬńĔĻŉĔļŅ 
ħƟŅĬĳŅĺŃįŌƟĬņȮėĺŅĴĶńĭįŇħĝŀĭȮŐĸŃėĺŅĴĴňĺŇĬńĵ +ȮȮȮĴňĶŅĵĺŇĝŅĪňŗĬńĔĻŉĔļŅĨƟŀĚĪņĚŅĬŏĮƦĬĔĸŋƞĴȮȮŒľƟĪŋĔ

ėĬĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĪņĶŅĵĚŅĬȮŐĸŃĔŅĶĬņŏĽĬŀ
ĶŅĵĚŅĬȮŏıŊŗŀŏĮƦĬĔŅĶİƗĔĬńĔĻŉĔļŅŒľƟĶŌƟěńĔĔŅĶĪņĚŅĬ
ŏĮƦĬĔĸŋƞĴŐĸŃĶŌƟěńĔĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ 
+ȮȮȮĴňĔĨŇĔŅĪňŗĽĶƟŅĚĺŇĬńĵŒĬĨĬŏŀĚȮȮŏĝƞĬȮȮĔŅĶŏĕƟŅŏĶňĵĬ
ĨĶĚŏĺĸŅȮŏĕƟŅŏĶňĵĬŀĵƞŅĚĽĴŗņŏĽĴŀȮȮĔŅĶĴňĽƞĺĬĶƞĺĴŒĬ
ĝńŘĬŏĶňĵĬŐĸŃĴňėĺŅĴĔĸƟŅŒĬĔŅĶĞńĔĩŅĴŐĸŃŐĽħĚ
ėĺŅĴėŇħŏľŖĬ 
+ȮȮȮĴňĔŅĶĴŀĭľĴŅĵĶŅĵĚŅĬŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟ
ėƟĬėĺƟŅħƟĺĵĨĬŏŀĚȮŐĸŃĬņŏĽĬŀŒĬĝńŘĬŏĶňĵĬ 

ħƟŅĬĔŅĶĺŇěńĵ   -ȮĴňĶŅĵĺŇĝŅĽńĴĴĬŅȮ0.457/ȮŐĸŃȮ0.4570ȮĞŉŗĚěŃ
ŏĮƦĬıŊŘĬģŅĬŒĬĔŅĶĪņĽńĴĴĬŅĕŀĚĬńĔĻŉĔļŅ 
-ȮĴňĔŅĶŏĝŇĠįŌƟŏĝňŗĵĺĝŅĠĪńŘĚŒĬŐĸŃĨƞŅĚĮĶŃŏĪĻĴŅ
ĭĶĶĵŅĵŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŒĬĚŅĬĺŇěńĵĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĨĬŏŀĚĴŅĔĕŉŘĬȮŀňĔĪńŘĚĵńĚŏĮƦĬĔŅĶĽĶƟŅĚ
ėĺŅĴĶƞĺĴĴŊŀŒĬĔŅĶĪņĺŇěńĵĶƞĺĴĔńĬ 
-ȮĽĬńĭĽĬŋĬŒľƟĬńĔĻŉĔļŅœĮŏĽĬŀįĸĚŅĬĺŇěńĵĪńŘĚŒĬŐĸŃ
ĨƞŅĚĮĶŃŏĪĻőħĵĴňĪŋĬĽĬńĭĽĬŋĬėƞŅŒĝƟěƞŅĵ 
-ȮĽĬńĭĽĬŋĬŒľƟĬńĔĻŉĔļŅĴňįĸĚŅĬĺŇěńĵĪňŗĨňıŇĴıƢŒĬ
ĺŅĶĽŅĶĶŃħńĭĝŅĨŇľĶŊŀĬŅĬŅĝŅĨŇĨŅĴĮĶŃĔŅĻŐĸŃ
ĕƟŀĭńĚėńĭĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 

ħƟŅĬėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴ ĴňĔŅĶİƗĔİĬŒľƟĴňėĺŅĴĞŊŗŀĽńĨĵƢĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮȮ
ıĶƟŀĴĪńŘĚĽƞĚŏĽĶŇĴŐĸŃĽŀħŐĪĶĔŒľƟĬńĔĻŉĔļŅĴň
ěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňı 

 
2. ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬȮ 
 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 

PLOȮ1   ĴňėĺŅĴĶŌƟŏĝŇĚĸŉĔħƟŅĬ
ėĦŇĨĻŅĽĨĶƢŐĸŃĽŅĴŅĶĩėƟĬėĺƟŅ
ŏıŊŗŀŏĶňĵĬĶŌƟĽŇŗĚŒľĴƞĨŅĴĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĪŅĚĺŇĝŅĔŅĶŐĸŃ
ĽńĚėĴ 

-ȮĴňĔŅĶİƗĔĪńĔļŃĪŅĚĔŅĶıŇĽŌěĬƢȮ 
őħĵĔŅĶĴŀĭľĴŅĵŒľƟĽƞĚĔŅĶĭƟŅĬ
ľĶŊŀĔŅĶĪņĶŅĵĚŅĬ 
-ȮĔŅĶİƗĔŒľƟĬńĔĻŉĔļŅĶŌƟěńĔėƟĬėĺƟŅȮ
ėŇħĺŇŏėĶŅŃľƢħƟĺĵĨĬŏŀĚȮŐĸŃ
ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĴň 

ĔŅĶĪħĽŀĭěŅĔĕƟŀĽŀĭŐĸŃ
įĸĔŅĶĺŇěńĵȮȮľĶŊŀįĸĚŅĬĔĸŋƞĴĕŀĚ
ŐĨƞĸŃĶŅĵĺŇĝŅĨĸŀħĶŃĵŃŏĺĸŅĪňŗ
ĬńĔĻŉĔļŅŏĶňĵĬŀĵŌƞŒĬľĸńĔĽŌĨĶ
ĮĶŃŏĴŇĬěŅĔįĸĽńĴķĪīŇśĪŅĚĔŅĶ
ŏĶňĵĬŐĸŃĔŅĶĮĢŇĭńĨŇĕŀĚĬńĔĻŉĔļŅ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 
 ĮĶŃĽŇĪīŇĳŅıįƞŅĬĔĶŃĭĺĬĺŇĝŅ

ĽńĴĴĬŅŐĸŃĺŇĪĵŅĬŇıĬīƢ 
-ȮĔŅĶěńħĔŇěĔĶĶĴĭĶĶĵŅĵŒľƟ
ėĺŅĴĶŌƟıŇŏĻļŏĜıŅŃŏĶŊŗŀĚőħĵ
ėĦŅěŅĶĵƢľĶŊŀįŌƟŏĝňŗĵĺĝŅĠĪňŗĴň
ĮĶŃĽĭĔŅĶĦƢĨĶĚ 

ŒĬħƟŅĬĨƞŅĚŕȮėŊŀ 
/'ȮȮĔŅĶĪħĽŀĭĵƞŀĵ 
0'ȮȮĔŅĶĽŀĭĔĸŅĚĳŅėŐĸŃĽŀĭ 
ĮĸŅĵĳŅėĔŅĶĻŉĔļŅ 
1'ȮȮĔŅĶĭƟŅĬľĶŊŀĔŅĶŏĕňĵĬ 
ĶŅĵĚŅĬ 
2'ȮȮĔŅĶĬņŏĽĬŀľĬƟŅĝńŘĬŏĶňĵĬ 
3'ȮȮįĸĔŅĶĶŅĵĚŅĬŒĬĔĶŃĭĺĬĺŇĝŅ
ĽńĴĴĬŅȮȮĔĶŃĭĺĬĺŇĝŅľńĺĕƟŀ
ŏĜıŅŃĪŅĚėĦŇĨĻŅĽĨĶƢȮŐĸŃȮ
ĔĶŃĭĺĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢȮȮ 

PLOȮ2  ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃ
ŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ėĦŇĨĻŅĽĨĶƢœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭ
ŏĮƦĬŏľĨŋŏĮƦĬįĸ 

- ĔŅĶĬņŏĽĬŀĶŅĵĚŅĬľĬƟŅĝńŘĬ
ŏĶňĵĬŒĬľńĺĕƟŀĪňŗœĴƞĴňŀĵŌƞŒĬŏĬŊŘŀľŅ
ŐĨƞĴňėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴĶŌƟĪňŗ
œħƟĶńĭŒĬĶŅĵĺŇĝŅ  
-ȮĔŅĶŀĳŇĮĶŅĵĔĸŋƞĴȮȮőħĵĴňĔŅĶ
ĩŅĴĨŀĭĶŃľĺƞŅĚŀŅěŅĶĵƢįŌƟĽŀĬ
ŐĸŃĬńĔĻŉĔļŅ 
-ȮĔŅĶĴŀĭľĴŅĵĚŅĬŒľƟĬńĔĻŉĔļŅ
œħƟİƗĔėƟĬėĺƟŅŏıŇŗĴŏĨŇĴěŅĔĝńŘĬŏĶňĵĬ 

-ȮĔŅĶĮĶŃŏĴŇĬěŅĔĔŅĶŏĕňĵĬ
ĶŅĵĚŅĬ  
-ȮĔŅĶĮĶŃŏĴŇĬěŅĔĔŅĶĨŀĭėņĩŅĴ
ĕŀĚĬńĔĻŉĔļŅĶŃľĺƞŅĚĔŅĶĶŅĵĚŅĬ
ŐĭĭĮŅĔŏĮĸƞŅŐĸŃĔŅĶŀĳŇĮĶŅĵ
ĔĸŋƞĴ 
 

PLOȮ3  ĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟ
ŒľĴƞĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃŏĕƟŅĩŉĚ
ĔŅĶŐĔƟĮƤĠľŅěĶŇĚőħĵŒĝƟėĺŅĴĶŌƟ
ĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃőĮĶŐĔĶĴ
ĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗŏľĴŅŃĽĴȮȮȮ 

- ĬńĔĻŉĔļŅœħƟŏĶňĵĬĶŌƟĚŅĬĺŇěńĵěŅĔ
ĶŅĵĺŇĝŅĽńĴĴĬŅȮ1ȮŐĸŃȮ2 őħĵĔŅĶ
ĪņėĺŅĴŏĕƟŅŒěŐĸŃĴŅĬņŏĽĬŀĨƞŀ
ŀŅěŅĶĵƢ 
-ȮĔŅĶĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞőħĵĴň
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅįŌƟĴňĮĶŃĽĭĔŅĶĦƢ
ŒľƟėņŐĬŃĬņŐĸŃĮĶŉĔļŅ 

ĔŅĶĮĶŃŏĴŇĬěŅĔĔŅĶĽńĴĴĬŅȮĔŅĶ
ĽŀĭőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢȮŐĸŃ
ĔŅĶĽŀĭĮƚŀĚĔńĬĺŇĪĵŅĬŇıĬīƢ 

PLOȮ4 ĴňĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶ 
ŐĮĸėĺŅĴľĴŅĵĪŅĚėĦŇĨĻŅĽĨĶƢ
ĔńĭĮƤĠľŅěĶŇĚȮŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟ
ĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃŏĸŊŀĔĶŌĮŐĭĭ
ĔŅĶĬņŏĽĬŀĪňŗŏľĴŅŃĽĴĔńĭĭĶŇĭĪ
ĨƞŅĚŕȮ 

- ĴňĔĶŃĭĺĬĺŇĝŅĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮ 
-ȮĴňĔŅĶěńħĔŇěĔĶĶĴŀĭĶĴ
őĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĪŅĚħƟŅĬ
ėĦŇĨĻŅĽĨĶƢȮŏĝƞĬȮMatLab* LaTex*Ȯ
GeomcrcpŲq Sketchpad Ȯ 
-ȮĴŀĭľĴŅĵĚŅĬŐĸŃěńħĔŇěĔĶĶĴ
ĽĶƟŅĚĽŊŗŀĔŅĶĽŀĬőħĵŒĝƟőĮĶŐĔĶĴ
ĪŅĚėŀĴıŇĺŏĨŀĶƢĴŅĮĶŃĵŋĔĨƢŒľƟ
ŏľĴŅŃĽĴĔńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

-ȮĔŅĶĺńħįĸĔŅĶŏĶňĵĬŒĬŐĨƞĸŃĳŅė
ĔŅĶĻŉĔļŅ 
- ĔŅĶĪņĶŅĵĚŅĬŐĸŃĬņŏĽĬŀĨƞŀ
ĝńŘĬŏĶňĵĬ 
 -ȮĔŅĶĨňıŇĴıƢįĸĚŅĬĺŇĪĵŅĬŇıĬīƢ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 
PLOȮ5 ȮĴňėŋĦīĶĶĴȮȮěĶŇĵīĶĶĴȮȮ
ėƞŅĬŇĵĴĪňŗħňȮĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟ
ŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚ 

-ȮĮĸŌĔİƤĚŒľƟĬńĔĻŉĔļŅĴňĶŃŏĭňĵĭ
ĺŇĬńĵȮőħĵŏĬƟĬĔŅĶŏĕƟŅĝńŘĬŏĶňĵĬŒľƟ
ĨĶĚŏĺĸŅȮĨĸŀħěĬĔŅĶŐĨƞĚĔŅĵĪňŗ
ŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĕŀĚ
ĴľŅĺŇĪĵŅĸńĵ 
- ĔŅĶĪņĨńĺŒľƟŏĮƦĬŐĭĭŀĵƞŅĚĪňŗħň
ĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮŏĝƞĬȮĔŅĶŏĕƟŅ
ĽŀĬŒľƟĨĶĚŏĺĸŅȮŏĮƦĬĨƟĬ 
-ȮĔŅĶİƗĔĬńĔĻŉĔļŅŒľƟĴňėĺŅĴ
ĶńĭįŇħĝŀĭŒĬľĬƟŅĪňŗĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵŐĸŃĔŅĶıńĥĬŅĪńĔļŃ
ŒĬĔŅĶŐĭƞĚľĬƟŅĪňŗĶńĭįŇħĝŀĭŒĬ
ĔĶĦňĪňŗĪņĚŅĬŏĮƦĬĔĸŋƞĴ 
-ȮĔŅĶĮĸŌĔİƤĚĬńĔĻŉĔļŅŒľƟĴňėĺŅĴ
ĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮőħĵœĴƞĪŋěĶŇĨŒĬĔŅĶ
ĽŀĭľĶŊŀœĴƞĸŀĔĔŅĶĭƟŅĬ 
-ȮĔŅĶĽŀħŐĪĶĔŏĶŊŗŀĚėŋĦīĶĶĴ
ěĶŇĵīĶĶĴŒĬĔŅĶĽŀĬŐĸŃ
ĔĶŃĭĺĬĔŅĶĪņĺŇěńĵŏıŊŗŀ 
ĺŇĪĵŅĬŇıĬīƢȮŐĸŃěńħĔŇěĔĶĶĴ
ĽƞĚŏĽĶŇĴėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮȮ 
ŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟĶŌƟěńĔĔŅĶŐĭƞĚ
ŏĺĸŅȮŐĸŃėĺŅĴĴňĬŘņŒěŐĔƞįŌƟŀŊŗĬȮ 

- ĮĶŃŏĴŇĬěŅĔĔŅĶŏĕƟŅĝńŘĬŏĶňĵĬĨĶĚ
ŏĺĸŅȮŐĸŃĔŅĶĽƞĚĚŅĬĨŅĴ
ĶŃĵŃŏĺĸŅĪňŗĔņľĬħ 
- ĮĶŃŏĴŇĬěŅĔĔŅĶĴňĺŇĬńĵŐĸŃėĺŅĴ
ıĶƟŀĴŏıĶňĵĚŒĬĔŅĶŏĕƟŅĶƞĺĴ
ĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅ 
-ȮĮĶŃŏĴŇĬěŅĔėĺŅĴĽŋěĶŇĨŒĬĔŅĶ
ĽŀĭŐĸŃĔŅĶĽƞĚĔŅĶĭƟŅĬ 
-ȮĮĶŃŏĴŇĬěŅĔėĺŅĴĶńĭįŇħĝŀĭŒĬ
ľĬƟŅĪňŗĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
- ĮĶŃŏĴŇĬěŅĔĔŅĶĽŀĭ
ĺŇĪĵŅĬŇıĬīƢŐĸŃĔŅĶŏĕƟŅĶƞĺĴ
ĔŇěĔĶĶĴĽƞĚŏĽĶŇĴėŋĦīĶĶĴ
ěĶŇĵīĶĶĴ 
 

 
1, ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶȮ&PLOs'ȮĽŌƞĔĶŃĭĺĬĺŇĝŅȮ
&Curriculum Mapping) 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶĴňėĺŅĴľĴŅĵħńĚĬňŘ 

ȮȮȮȮȮėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢȮĮĶŃĔŀĭħƟĺĵ  
  PLOȮ1 : ĴňėĺŅĴĶŌƟŏĝŇĚĸŉĔħƟŅĬėĦŇĨĻŅĽĨĶƢŐĸŃĽŅĴŅĶĩėƟĬėĺƟŅŏıŊŗŀŏĶňĵĬĶŌƟĽŇŗĚŒľĴƞĨŅĴĔŅĶ  
    ŏĮĸňŗĵĬŐĮĸĚĪŅĚĺŇĝŅĔŅĶŐĸŃĽńĚėĴ  

PLOȮ2 : ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĦŇĨĻŅĽĨĶƢœħƟŀĵƞŅĚŏĮƦĬĶŃĭĭŏĮƦĬ 
    ŏľĨŋŏĮƦĬįĸ 

PLOȮ3 : ĽŅĴŅĶĩĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃŏĕƟŅĩŉĚĔŅĶŐĔƟĮƤĠľŅěĶŇĚőħĵŒĝƟ 
       ėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃőĮĶŐĔĶĴĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗŏľĴŅŃĽĴȮȮȮ 

PLOȮ4 : ĴňĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶ ŐĮĸėĺŅĴľĴŅĵĪŅĚėĦŇĨĻŅĽĨĶƢĔńĭĮƤĠľŅěĶŇĚȮŐĸĔŏĮĸňŗĵĬ 
               ėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃŏĸŊŀĔĶŌĮŐĭĭĔŅĶĬņŏĽĬŀĪňŗŏľĴŅŃĽĴĔńĭĭĶŇĭĪĨƞŅĚŕȮ 

PLOȮ5 :ȮĴňėŋĦīĶĶĴȮȮěĶŇĵīĶĶĴȮȮėƞŅĬŇĵĴĪňŗħňȮĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŐĸŃĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚ 
     œħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶȮ&PLO) ĽŌƞĔĶŃĭĺĬĺŇĝŅȮ
&Curriculum mapping) 

ĔĶŃĭĺĬĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 
ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ      
0.457/Ȯ ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ/ 
ȮȮȮȮȮȮȮȮȮȮ  Seminar in Mathematics 1 

X 
 

X X X X 

0.4570Ȯ ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ0       
ȮȮȮȮȮȮȮȮȮȮ  Seminar in Mathematics 2ȮȮȮȮȮȮȮȮȮȮ 

X X X X X 

ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŏĸŊŀĔ 
0.45.3  ıňĝėĦŇĨŏĝŇĚŏĽƟĬ  
ȮȮȮȮȮȮȮȮȮȮ  Linear Algebra 

 
X 

 
X 

  
X 

 

0.45.5  ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėĦŇĨĻŅĽĨĶƢ  
ȮȮȮȮȮȮȮȮ ȮȮ Mathematical Analysis 

X X  X  

0.45/1Ȯ Īŀıŀőĸĵň 
ȮȮȮȮȮȮȮ ȮȮȮ Topology 

X X  X  

0.450.Ȯ ıňĝėĦŇĨ 1  
ȮȮȮȮȮȮȮȮȮȮ  Algebra 1 

X X  X  

0.451/  ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮ/  
ȮȮȮȮȮȮȮȮȮ  ȮReal Analysis 1 

X X  X  

206734  ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĲƤĚĔƢĝńĬ  
ȮȮȮȮȮȮȮȮȮȮ  Functional Analysis   

X X  X  

206736  ĪķļġňĔĶŅĲŐĸŃĔŅĶĮĶŃĵŋĔĨƢ  
ȮȮȮȮȮȮȮȮ ȮȮ Graph Theory and Applications 

X X  X  

206738Ȯ ėĦŇĨĻŅĽĨĶƢŏĝŇĚĔŅĶěńħ  
ȮȮȮȮȮȮȮȮȮ Ȯ Combinatorics 

X X  X  

0/7531Ȯ ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ  
ȮȮȮȮȮȮȮȮȮȮ  Numerical Analysis 

X X  X  

ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 
0.4506Ȯ ıňĝėĦŇĨ 2  
ȮȮȮȮȮȮȮȮȮȮ  Algebra 2 

 
X 

 
X 

  
X 

 

206711Ȯ ĺŇīňěŋħĨĶŉĚŐĸŃĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħĽņľĶńĭĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 ȮȮȮȮȮȮȮ     Fixed Point and Optimization Methods for Machine Learning 

X X  X  

206712Ȯ ėĦŇĨĻŅĽĨĶƢĽņľĶńĭĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ  
Ȯ  ȮȮȮȮȮȮȮȮȮMathematics for Machine Learning  

X X  X  

206714  ĪŀıŀőĸĵňŏĝŇĚıňĝėĦŇĨ 
  ȮȮȮȮȮȮȮȮȮȮAlgebraic Topology 

X X  X  

20670/  ĪķļġňĔĶŋĮěņĔńħ     
ȮȮȮȮȮȮȮȮȮ  ȮTheory of Finite Groups 

X X  X  

206722  ĪķļġňĲƕĸħƢ  
ȮȮȮȮȮȮȮȮȮȮ  Field Theory 

X X  X  

206723  ĪķļġňěņĬĺĬŏĝŇĚıňĝėĦŇĨ 
            Algebraic Number Theory 

X X  X  
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ĔĶŃĭĺĬĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 

206724  ĪķļġňĔŉŗĚĔĶŋĮŏĝŇĚıňĝėĦŇĨ  
ȮȮȮȮȮȮȮȮȮȮ  Algebraic Semigroup Theory 

X X  X  

206725  ıňĝėĦŇĨŏŀĔĳı  
 ȮȮȮȮȮȮȮȮȮȮ Universal Algebra   

X X  X  

206730Ȯ ĪķļġňěŋħĨĶŉĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢ  
ȮȮȮ  ȮȮȮȮȮȮȮFixed Point Theory and Applications 

X X  X  

206732Ȯ ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮ0Ȯ 
ȮȮȮȮȮ  ȮȮȮȮȮReal Analysis 2 

X X  X  

206733Ȯ ĔŅĶĺŇŏėĶŅŃľƢěņĬĺĬŏĝŇĚĞƟŀĬ  
ȮȮȮȮȮȮȮ  ȮȮȮComplex Analysis  

X X  X  

206739Ȯ ĪķļġňĮĶŇĳŌĴŇĭŅĬŅė  
ȮȮȮȮȮȮȮȮȮ  ȮBanach Space Theory 

X X  X  

206743 ĪķļġňĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ  
ȮȮȮ ȮȮȮȮȮȮȮTheory of Differential Equations 

X X  X 
 

 

206771  ĪķļġňėĺŅĴĬƞŅěŃŏĮƦĬȮ/Ȯ 
ȮȮȮȮȮȮȮȮȮȮ  Theory of Probability 1 

X X  X  

206772  ĪķļġňėĺŅĴĬƞŅěŃŏĮƦĬȮ2  
Ȯ  ȮȮȮȮȮȮȮȮȮTheory of Probability 2 

X X  X  

206773  ĔĶŃĭĺĬĔŅĶŏĲƚĬĽŋƞĴŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
ȮȮȮ  ȮȮȮȮȮȮȮStochastic Processes and Applications 

X X  X  

206773 ĪķļġňėĺĭėŋĴŏĝŇĚŏĲƚĬĽŋƞĴ  
ȮȮȮȮȮ   ȮȮȮȮStochastic Control Theory      

X X  X  

0.461/Ȯ ĔŅĶĺŇŏėĶŅŃľƢėŀĬŏĺĔĞƢȮȮ  
ȮȮȮȮȮȮȮȮ  ȮȮConvex Analysis    

X X  X  

0.4610Ȯ ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŐĮĶįńĬ  
ȮȮȮȮȮȮȮȮȮȮ  Variational Analysis 

X X  X  

206729 ĪķļġňĔĶŅĲŏĝŇĚıňĝėĦŇĨ  
ȮȮ ȮȮȮȮȮȮȮȮAlgebraic Graph Theory   

X X  X  

206789 ľńĺĕƟŀŏĸŊŀĔĽĶĶŒĬėĦŇĨĻŅĽĨĶƢ  
ȮȮȮȮ ȮȮȮȮȮȮSelected Topics in Mathematics    

X X  X  

2/752/ȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵ  
ȮȮȮȮȮ ȮȮȮȮȮPartial Differential Equations 

X X  X  

219766ȮĪķļġňėĺĭėŋĴŏĝŇĚėĦŇĨĻŅĽĨĶƢ  
ȮȮȮȮȮȮ ȮȮȮȮMathematical Control Theory 

X X  X  

219789 ľńĺĕƟŀŏĸŊŀĔĽĶĶŒĬėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ  
ȮȮȮȮȮȮȮ ȮȮȮSelected Topics in Applied Mathematics     

X X  X  

ĮĶŇĠĠŅĬŇıĬīƢ 
0.4577 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 
ȮȮȮȮȮȮȮȮȮȮ  MasterŲs Thesis 

 
X 

 
X 

 
X 

 
X 

 
X 
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ėņŀīŇĭŅĵįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮȮȮ 
ėŋĦīĶĶĴ ěĶŇĵīĶĶĴȮȮȮ 

(1.1) ĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴ ěĶŇĵīĶĶĴ ŏĽňĵĽĸŃ ŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨ ĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶ 
ȮȮȮȮȮȮȮŐĸŃĺŇĝŅĝňı 
(1.2) ĴňĺŇĬńĵ ĨĶĚĨƞŀŏĺĸŅ ŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴ ŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚ ŕ  
ȮȮȮȮȮȮȮĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 
(1.3) ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņŐĸŃįŌƟĨŅĴ ĽŅĴŅĶĩĪņĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸņħńĭȮ 
ȮȮȮȮȮȮȮėĺŅĴĽņėńĠ 
(1.4) ŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ ĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ 

ėĺŅĴĶŌƟ 
(2.1) ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽņėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ 
(2.2) ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅ ĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃ ŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕ 
ȮȮȮȮȮȮȮĮƤĠľŅ 
(2.3) ĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶ ŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟȮ 
ȮȮȮȮȮȮȮŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚ ŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞȮŕ 
(2.4) ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬȮŕ ĪňŗŏĔňŗĵĺĕƟŀĚ 

ĪńĔļŃĪŅĚĮƤĠĠŅ 
(3.1) ėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ 
(3.2) ĽŅĴŅĶĩĽŊĭėƟĬ ĶĺĭĶĺĴ ĻŉĔļŅ ĺŇŏėĶŅŃľƢ ŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅ ŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚ 
ȮȮȮȮȮȮȮĽĶƟŅĚĽĶĶėƢ 
(3.3) ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
(4.1) ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴň 
ȮȮȮȮȮȮȮĮĶŃĽŇĪīŇĳŅı 
(4.2) ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬņĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴ ŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶ 
ȮȮȮȮȮȮȮŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴ ıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃ 
ȮȮȮȮȮȮȮĕŀĚĔĸŋƞĴ 
(4.3) ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ ĔŅĶĽŊŗŀĽŅĶ ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
(5.1) ĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěņŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪņĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻŐĸŃ 
ȮȮȮȮȮȮȮŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ 
(5.2) ĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢȮľĶŊŀĬņĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗ 
ȮȮȮȮȮȮȮŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
(5.3) ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬ ŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶĬņŏĽĬŀ 
ȮȮȮȮȮȮȮŀĵƞŅĚŏľĴŅŃĽĴ 
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ĨŅĶŅĚŐĽħĚėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ&PLOs) ĔńĭįĸĔŅĶŏĶňĵĬĶŌƟ

ĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF) 
 

įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅ
ŐľƞĚĝŅĨŇȮ&TQF) 

PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 

/,ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ      
/,/ȮĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃ
ĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı     V 

/,0ȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮ
ŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚȮŕȮĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 

    V 

/,1ȮĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņŐĸŃįŌƟĨŅĴȮĽŅĴŅĶĩĪņĚŅĬŏĮƦĬĪňĴŐĸŃ
ĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸņħńĭėĺŅĴĽņėńĠ 

    V 

/,2ȮŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĶĺĴĪńŘĚŏėŅĶıŒĬ
ėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ 

    V 

2,ȮħƟŅĬėĺŅĴĶŌƟȮ      
0,/ȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽņėńĠŒĬ
ŏĬŊŘŀľŅĪňŗĻŉĔļŅ V     

0,0ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃ
ĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕĮƤĠľŅ 

 V V   

0,1ȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺ
ĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚȮŐĸŃ
ŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞȮŕ 

   V V 

0,2ȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĪňŗĻŉĔļŅĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬȮŕȮ
ĪňŗŏĔňŗĵĺĕƟŀĚ 

 V V   

3,ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ      
1,/ȮėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ V V V   
1,0ȮĽŅĴŅĶĩĽŊĭėƟĬȮĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬ
ĮƤĠľŅȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

 V V   

1,1ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴ 

 V V   

4,ȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ      
2,/ȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚ
ĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

    V 

2,0ȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬņĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮ
ŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃ
ĽƞĺĬĶĺĴȮıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃ
ĕŀĚĔĸŋƞĴ 

 V V V V 

2,1ȮĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚ
ĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

   V V 
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įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅ
ŐľƞĚĝŅĨŇȮ&TQF) 

PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 

5,ȮħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

     

3,/ȮĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěņŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶ
ĪņĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚ
ŏľĴŅŃĽĴ 

    V 

3,0ȮĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢȮľĶŊŀĬņ
ĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

 V V   

3,1ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬȮ
ŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶĬņŏĽĬŀŀĵƞŅĚŏľĴŅŃĽĴ 

   V V 
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ľĴĺħĪňŗȮ5. ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 

 
1. ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢȮŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ 
 ŒĝƟĶŃĭĭŀńĔļĶĸņħńĭĕńŘĬŐĸŃėƞŅĸņħńĭĕńŘĬŒĬĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮȮ            
őħĵŐĭƞĚĔŅĶĔņľĬħŀńĔļĶĸņħńĭĕńŘĬŏĮƦĬȮ1ȮĔĸŋƞĴȮȮėŊŀȮŀńĔļĶĸņħńĭĕńŘĬĪňŗĴňėƞŅĸņħńĭĕńŘĬȮȮŀńĔļĶĸņħńĭĕńŘĬĪňŗœĴƞĴňėƞŅ
ĸņħńĭĕńŘĬȮȮŐĸŃŀńĔļĶĸņħńĭĕńŘĬĪňŗĵńĚœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸȮ 
  1.1 ŀńĔļĶĸņħńĭĕńŘĬȮŒľƟĔņľĬħȮħńĚĬňŘ 
   ŀńĔļĶĸņħńĭĕńŘĬ ȮȮȮȮėĺŅĴľĴŅĵ         ėƞŅĸņħńĭĕńŘĬ 
    A ħňŏĵňŗĵĴȮ        (excellent) 4.00 
    B+ ħňĴŅĔ (very good) 3.50 
    B ħň  (good)  1,.. 
    C+ ħňıŀŒĝƟ (fairly good) 2.50 
    C ıŀŒĝƟ (fair)  2.00 

   D+ ŀƞŀĬ (poor)  1.50 
    D ŀƞŀĬĴŅĔ (very poor)  1.00 
    F ĨĔ (failed)  0.00 
 
 1.2 ŀńĔļĶįĸĔŅĶĻŉĔļŅĪňŗœĴƞĴňėƞŅĸņħńĭĕńŘĬȮŒľƟĔņľĬħȮȮħńĚĬňŘ 
  ŀńĔļĶĸņħńĭĕńŘĬ  ėĺŅĴľĴŅĵ 
   S ŏĮƦĬĪňŗıŀŒě (satisfactory) 
   U œĴƞŏĮƦĬĪňŗıŀŒě (unsatisfactory) 
 
 1.3 ŀńĔļĶĽĩŅĬŃĔŅĶĻŉĔļŅĪňŗœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸľĶŊŀĵńĚœĴƞĴňĔŅĶĮĶŃŏĴŇĬįĸȮŒľƟĔņľĬħȮħńĚĬňŘ 
  ŀńĔļĶĸņħńĭĕńŘĬ  ėĺŅĴľĴŅĵ 
   I ĔŅĶĺńħįĸĵńĚœĴƞĽĴĭŌĶĦƢ  (incomplete) 
   P ĔŅĶŏĶňĵĬĔŅĶĽŀĬĵńĚœĴƞĽŇŘĬĽŋħ (in progress) 
   V ŏĕƟŅĶƞĺĴĻŉĔļŅ   &visiting) 
   W ĩŀĬĔĶŃĭĺĬĺŇĝŅ   &withdrawn) 
   T ĮĶŇĠĠŅĬŇıĬīƢ   (thesis in progress) 
    ĵńĚŀĵŌƞŒĬĶŃľĺƞŅĚħņŏĬŇĬĔŅĶ Ȯ           

 
  ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭĕŀĚĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢĬńĔĻŉĔļŅěŃĨƟŀĚœħƟėƞŅĸņħńĭĕńŘĬœĴƞĨŗņĔĺƞŅȮC ľĶŊŀȮS 
ĴŇĜŃĬńŘĬěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĞŘņŀňĔ 
  ĔĶŃĭĺĬĺŇĝŅĪňŗĔņľĬħŒľƟĺńħŐĸŃĮĶŃŏĴŇĬįĸħƟĺĵŀńĔļĶĸņħńĭĕńŘĬȮS ľĶŊŀȮU œħƟŐĔƞĔĶŃĭĺĬĺŇĝŅȮ  
0.457/ ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ/  0.4570 ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ2ȮŐĸŃȮ0.4577 ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ                             
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2.ȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅȮ 
ȮȮȮȮ0,/ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽņŏĶŖěĔŅĶĻŉĔļŅȮȮ 
ȮȮ -ȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭĔĶŃĭĺĬĺŇĝŅȮȮȮȮ 
Ȯ  /'ȮȮĴňėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĨŇħĨŅĴĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟŏĮƦĬœĮĨŅĴ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĬŊŘŀľŅĺŇĝŅȮŐĸŃĺŇīňĔŅĶĪňŗĔņľĬħœĺƟŒĬŐįĬĔŅĶĽŀĬĕŀĚĔĶŃĭĺĬĺŇĝŅ 
Ȯ  0'ȮȮĴňĔŅĶĮĶŃŏĴŇĬĔŅĶŒľƟėŃŐĬĬŐĸŃĸņħńĭĕńŘĬȮőħĵėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
Ȯ  ȮȮȮȮȮŐĨƞĸŃĽŅĕŅȮŐĸŃėĦŃĔĶĶĴĔŅĶĮĶŃěņĳŅėĺŇĝŅ 
ȮȮ  1'ȮȮĴňĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅőħĵĬńĔĻŉĔļŅ 
ȮȮ -ȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶ 
Ȯ  /'ȮȮĴňĔŅĶĽŀĭĩŅĴėĺŅĴėŇħŏľŖĬěŅĔĬńĔĻŉĔļŅŒĬĔŇěĔĶĶĴĽńĴĴĬŅıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŏıŊŗŀŏĮƦĬĕƟŀĴŌĸĮĶŃĔŀĭĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
Ȯ  0'ȮȮĴňĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶĪŋĔŕȮ3ȮĮƖȮőħĵįŌƟĪĶĚėŋĦĺŋĥŇŐĸŃįŌƟŒĝƟĭńĦĤŇĨ 
ȮȮȮȮ0,0ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽņŏĶŖěĔŅĶĻŉĔļŅȮȮ 
ȮȮ /'ȮȮĔŅĶĨĶĺěĽŀĭěŅĔįŌƟĮĶŃĔŀĭĔŅĶȮőħĵĔŅĶĽńĴĳŅļĦƢľĶŊŀĽƞĚŐĭĭĽŀĭĩŅĴȮŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıŉĚ
ıŀŒěŒĬĭńĦĤŇĨĪňŗěĭĔŅĶĻŉĔļŅŐĸŃŏĕƟŅĪņĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĬńŘĬŕ 
ȮȮ 0'ȮȮĔŅĶĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨĪňŗœĮĮĶŃĔŀĭŀŅĝňıȮŒĬħƟŅĬėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĶŌƟěŅĔĽŅĕŅĺŇĝŅĪňŗŏĶňĵĬ
ĶĺĴĪńŘĚĽŅĕŅŀŊŗĬĪňŗĔņľĬħŒĬľĸńĔĽŌĨĶ 
Ȯ 1'ȮȮėĺŅĴŏľŖĬěŅĔĔĶĶĴĔŅĶįŌƟĪĶĚėŋĦĺŋĥŇěŅĔĳŅĵĬŀĔĪňŗĮĶŃŏĴŇĬľĸńĔĽŌĨĶ 

3.ȮŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮ 
    ľĸńĔĽŌĨĶȮŐĭĭȮ0 &ŐįĬȮĔȮŐĭĭȮĔȮ0' 
   /,ȮȮĽŀĭįƞŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵ 
   2.  ĻŉĔļŅĔĶŃĭĺĬĺŇĝŅȮŐĸŃĮĢŇĭńĨŇėĶĭĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ 
   1,ȮȮĴňįĸĔŅĶĻŉĔļŅœħƟėƞŅĸņħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵĪńŘĚľĴħœĴƞĬƟŀĵĔĺƞŅȮȮ3.00  ŐĸŃ 
               ėƞŅĸņħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵŒĬĽŅĕŅĺŇĝŅŏĜıŅŃœĴƞĬƟŀĵĔĺƞŅȮ3.00 
  4.  ĽŀĭįƞŅĬĔŅĶĽŀĭĮĶŃŏĴŇĬįĸĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃŏĮƕħőŀĔŅĽŒľƟįŌƟĽĬŒěŏĕƟŅĶƞĺĴĲƤĚĔŅĶĬņŏĽĬŀįĸ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĪņĮĶŇĠĠŅĬŇıĬīƢȮŐĸŃ-ľĶŊŀĞńĔĩŅĴœħƟ 

3,ȮȮįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶȮ 
ȮȮȮȮĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI TierȮ/ȮľĶŊŀŏįĵŐıĶƞŏĮƦĬĭĪėĺŅĴ 
ȮȮȮȮĜĭńĭŏĨŖĴȮ&Full Paper) ŒĬŏŀĔĽŅĶŏįĵŐıĶƞĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings) ĶŃħńĭĬŅĬŅĝŅĨŇȮĪňŗ 
ȮȮȮȮŏĮƦĬĪňŗĵŀĴĶńĭőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮľĶŊŀĔŅĶĮĶŃĝŋĴĶŃħńĭĝŅĨŇĪŅĚ 
ȮȮȮȮėĦŇĨĻŅĽĨĶƢĪňŗěńħőħĵĽĴŅėĴėĦŇĨĻŅĽĨĶƢŐľƞĚĮĶŃŏĪĻœĪĵŒĬıĶŃĭĶĴĶŅĝŌĮĩńĴĳƢȮ&Annual  
    Meeting in Mathematics) őħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔıĶƟŀĴĔńĭĶŃĭŋĽńĚĔńħȮ&Affiliation) ĺƞŅŏĮƦĬȮ 
ȮȮȮȮĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ(Department of Mathematics,  

              Faculty of Science, Chiang Mai University) ŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
ȮȮȮȮ 4,ȮȮŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĶĦŅŏĔňĵĶĨŇ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃĻńĔħŇśĕŀĚĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮȮĮĶŃĔŅĻĬňĵĭńĨĶȮȮȮĮĶŃĔŅĻĬňĵĭńĨĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĭńĦĤŇĨĝńŘĬĽŌĚȮŀĬŋĮĶŇĠĠŅȮľĶŊŀȮĮĶŃĔŅĻĬňĵĭńĨĶĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮı,Ļ,Ȯ2550 
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ľĴĺħĪňŗȮ6.ȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 
 
1. ĔŅĶŏĨĶňĵĴĔŅĶĽņľĶńĭŀŅěŅĶĵƢŒľĴƞȮȮȮ 
ȮȮȮȮ&/'Ȯ ĴňĔŅĶĮģĴĬŇŏĪĻŐĬŃŐĬĺĔŅĶŏĮƦĬėĶŌŐĔƞŀŅěŅĶĵƢŒľĴƞȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵĕŀĚĽĩŅĭńĬȮėĦŃ 
ȮȮ ĨĸŀħěĬŒĬľĸńĔĽŌĨĶĪňŗĽŀĬ 
ȮȮȮȮ&0' ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵŀĵƞŅĚ 
ȮȮȮȮȮȮȮȮȮȮĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚŕȮȮĔŅĶ 
ȮȮȮȮȮȮȮȮȮȮĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 
ȮȮȮȮ&1'Ȯ ŐĬŃĬņĔŇěĔĶĶĴŐĸŃĳŅĶĔŇěĪňŗĳŅėĺŇĝŅŒľƟĔŅĶĽĬńĭĽĬŋĬȮŐĸŃĕŀėĺŅĴĶƞĺĴĴŊŀŒľƟŀŅěŅĶĵƢŒľĴƞŏĽňĵĽĸŃŏĕƟŅ 
ȮȮȮȮȮȮȮȮȮȮĶƞĺĴĔŇěĔĶĶĴȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚĔŇěĔĶĶĴıńĥĬŅėŋĦĳŅıĬńĔĻŉĔļŅŒĬĶŃħńĭĳŅėĺŇĝŅȮȮėĦŃȮȮŐĸŃ 
ȮȮȮȮȮȮȮȮȮȮĴľŅĺŇĪĵŅĸńĵ 
 

2. ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢȮ 
   2.1 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮȮ 
ȮȮȮȮ &/'ȮĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŀĚėƢĔĶĨƞŅĚŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮĶŃĽĭĔŅĶĦƢ 
ȮȮ &0'ȮĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵ 
ȮȮȮ0,0ȮĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬŕȮ 
ȮȮȮ &/'ȮȮĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃėŋĦīĶĶĴ 
ȮȮ &0'ȮȮĴňĔŅĶĔĶŃĨŋƟĬŀŅěŅĶĵƢĪņįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĽŅĵĨĶĚŒĬĽŅĕŅĺŇĝŅ 
ȮȮ &1'ȮȮĽƞĚŏĽĶŇĴĔŅĶĪņĺŇěńĵĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŏĮƦĬľĸńĔȮŐĸŃŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĴňėĺŅĴ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĝňı 
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ľĴĺħĪňŗȮ5,ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 

 

/,ȮȮĔŅĶĔņĔńĭĴŅĨĶģŅĬȮ 
ĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮŐĸŃĔĶŀĭĴŅĨĶģŅĬ
ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ-ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅĺŇĝŅȮĨĸŀħĶŃĵŃŏĺĸŅĪňŗĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶ 
¶ ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ   
ěņĬĺĬŀĵƞŅĚĬƟŀĵȮ1ȮėĬȮĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔľĶŊŀŏĪňĵĭŏĪƞŅȮľĶŊŀĕńŘĬĨŗņĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĴň
ĨņŐľĬƞĚĶŀĚĻŅĽĨĶŅěŅĶĵƢȮŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅȮ
ŐĸŃŏĮƦĬįĸĚŅĬĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔņľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħņĶĚ
ĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚȮőħĵŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶĨƟŀĚŏĮƦĬ
įĸĚŅĬĺŇěńĵ 

¶ ŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ  
 ĶŃħńĭĮĶŇĠĠŅőĪ 

ĴňėŋĦĺŋĥŇĕńŘĬĨŗņĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅȮŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœĴƞŒĝƞĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĻŉĔļŅŏıŊŗŀĶńĭ
ĮĶŇĠĠŅȮŐĸŃŏĮƦĬįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔņľĬħŒĬĔŅĶıŇěŅĶĦŅ
ŐĨƞĚĨńŘĚŒľƟĭŋėėĸħņĶĚĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ ŀĵƞŅĚĬƟŀĵȮ1ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚ őħĵŀĵƞŅĚĬƟŀĵ 
/ȮĶŅĵĔŅĶĨƟŀĚŏĮƦĬįĸĚŅĬĺŇěńĵ 

¶ ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĪŋĔȮ3ȮĮƖȮőħĵĬņėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇȮįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃįŌƟĴň
ĽƞĺĬœħƟ-ĽƞĺĬŏĽňĵȮŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮĴŅ
ĮĶŃĔŀĭĔŅĶıŇěŅĶĦŅ 
 
  

2,ȮȮĭńĦĤŇĨ 
¶ ĴňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĭńĦĤŇĨĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮŒĬĴŋĴĴŀĚĕŀĚįŌƟŒĝƟ
ĭńĦĤŇĨȮőħĵıŇěŅĶĦŅěŅĔėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢĨŅĴĪňŗľĸńĔĽŌĨĶĔņľĬħȮĞŉŗĚėĶŀĭėĸŋĴįĸĔŅĶŏĶňĵĬĶŌƟ
ŀĵƞŅĚĬƟŀĵȮ3ȮħƟŅĬȮėŊŀȮ/'ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ0'ȮħƟŅĬėĺŅĴĶŌƟȮ1'ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ2'ȮħƟŅĬ
ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ3'ȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮ 

¶ ĔŅĶŏįĵŐıĶƞįĸĚŅĬĮĶŇĠĠŅĬŇıĬīƢŐĸŃŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅ  
ľĸńĔĽŌĨĶȮŐĭĭȮ0ȮȮ&ŐįĬȮĔȮŐĭĭȮĔ0' 
įĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶȮ
ĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI TierȮ/ȮľĶŊŀŏįĵŐıĶƞŏĮƦĬĭĪėĺŅĴĜĭńĭ
ŏĨŖĴȮ&Full Paper) ŒĬŏŀĔĽŅĶŏįĵŐıĶƞĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings) ĶŃħńĭĬŅĬŅĝŅĨŇȮĪňŗŏĮƦĬĪňŗ
ĵŀĴĶńĭőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮľĶŊŀĔŅĶĮĶŃĝŋĴĶŃħńĭĝŅĨŇĪŅĚ
ėĦŇĨĻŅĽĨĶƢĪňŗěńħőħĵĽĴŅėĴėĦŇĨĻŅĽĨĶƢŐľƞĚĮĶŃŏĪĻœĪĵŒĬıĶŃĭĶĴĶŅĝŌĮĩńĴĳƢȮ&Annual Meeting in 
Mathematics) őħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔıĶƟŀĴĔńĭĶŃĭŋĽńĚĔńħȮ&Affiliation) ĺƞŅŏĮƦĬȮĳŅėĺŇĝŅ
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ėĦŇĨĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ(Department of  Mathematics, Faculty 
of Science, Chiang Mai University) ŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 

1,ȮȮĬńĔĻŉĔļŅȮ 
¶ ĴňĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅĪňŗŏľĴŅŃĽĴ őħĵĔņľĬħŏĔĦĤƢĔŅĶėńħŏĸŊŀĔŐĸŃėŋĦĽĴĭńĨŇĕŀĚĬńĔĻŉĔļŅŒľƟ
ĽŀħėĸƟŀĚĔńĭĸńĔļĦŃĕŀĚľĸńĔĽŌĨĶȮŐĸŃĴňĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅ ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňėĺŅĴ
ıĶƟŀĴŒĬĔŅĶŏĶňĵĬŐĸŃĽŅĴŅĶĩĽņŏĶŖěĔŅĶĻŉĔļŅœħƟĨŅĴĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔņľĬħ 

¶ ĴňĔŅĶěńħĔŇěĔĶĶĴŏıŊŗŀıńĥĬŅėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃĻńĔĵĳŅıĕŀĚĬńĔĻŉĔļŅŒĬĶŌĮŐĭĭĨƞŅĚŕȮ
ŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĮƦĬıĸŏĴŊŀĚħňĪňŗĴňěŇĨĽņĬŉĔĽŅīŅĶĦŃȮŐĸŃŏĽĶŇĴĽĶƟŅĚĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ 

¶ ĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪńŗĺœĮŏıŊŗŀŒľƟėņĮĶŉĔļŅħƟŅĬĺŇĝŅĔŅĶȮŐĸŃŐĬŃŐĬĺŒľƟŐĔƞĬńĔĻŉĔļŅĪŋĔėĬȮ
őħĵŀŅěŅĶĵƢěŃĨƟŀĚĔņľĬħĝńŗĺőĴĚŒľƟėņĮĶŉĔļŅȮ&Office Hours) ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅĮĶŉĔļŅœħƟȮ 

¶ ĴňĔŅĶĽņĶĺěĕƟŀĴŌĸĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅȮŀńĨĶŅĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶ
ħņŏĬŇĬĚŅĬ 

¶ ĴňĶŃĭĭĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮőħĵĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚĔŅĶ
ĶńĭŐĸŃĔŅĶĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĬńĔĻŉĔļŅȮŐĸŃįĸĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬȮ 

 
2,ȮȮŀŅěŅĶĵƢȮ 
¶ ĴňĶŃĭĭĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞĪňŗĽŀħėĸƟŀĚĔńĭĶŃŏĭňĵĭ-ĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĨƟŀĚĴňėŃŐĬĬ
ĪħĽŀĭėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻ
ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮĴŅĨĶģŅĬėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĕŀĚŀŅěŅĶĵƢĮĶŃěņ  

¶ ĴňĶŃĭĭĔŅĶĭĶŇľŅĶȮŐĸŃĶŃĭĭĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢĪňŗŏľĴŅŃĽĴŐĸŃĽŀħėĸƟŀĚĔńĭĺŇĽńĵĪńĻĬƢ
ŐĸŃĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃŐĬĺĪŅĚĕŀĚľĸńĔĽŌĨĶ 

¶ ĴňĶŃĭĭĔŅĶıńĥĬŅėŋĦĳŅıŀŅěŅĶĵƢ ŏıŊŗŀŒľƟŀŅěŅĶĵƢĴňėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬȮŐĸŃ
ĴňėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶįĸŇĨįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

¶ ĴňĔŅĶĽņĶĺěĕƟŀĴŌĸŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔȮĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶȮĔŅĶėĚŀĵŌƞĕŀĚŀŅěŅĶĵƢȮŐĸŃėĺŅĴıŉĚıŀŒěĨƞŀĔĶŃĭĺĬĔŅĶĶńĭŀŅěŅĶĵƢŐĸŃĔŅĶĭĶŇľŅĶĕŀĚ
ŀŅěŅĶĵƢȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶħņŏĬŇĬĚŅĬ 
 

3,ȮȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮ 
¶ ĴňĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭ-ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃĔĶŃĭĺĬĺŇĝŅŒľƟĴňŏĬŊŘŀľŅĪňŗĪńĬĽĴńĵȮœħƟĴŅĨĶģŅĬĪŅĚ
ĺŇĝŅĔŅĶ-ĺŇĝŅĝňıȮĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮŐĸŃŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴ
ŐľƞĚĝŅĨŇȮ 

¶ ĴňĶŃĭĭŐĸŃĔĸœĔĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇľńĺĕƟŀĮĶŇĠĠŅĬŇıĬīƢ 
¶ ĴňĔŅĶĔņľĬħŀŅěŅĶĵƢįŌƟĽŀĬŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮőħĵėņĬŉĚĩŉĚėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴ 
ŏĝňŗĵĺĝŅĠŒĬĔĶŃĭĺĬĺŇĝŅĪňŗĽŀĬȮŐĸŃĴňĔŅĶĔņĔńĭȮĨŇħĨŅĴȮŐĸŃĨĶĺěĽŀĭĔŅĶěńħĪņŐįĬĔŅĶŏĶňĵĬĶŌƟȮ
ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&Ĵėŀ,1ȮŐĸŃȮĴėŀ,2' 
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¶ ĴňĶŃĭĭŐĸŃĔĸœĔĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĮĶŇĠĠŅĬŇıĬīƢȮŏıŊŗŀĝƞĺĵŏľĸŊŀĔņĔńĭȮĨŇħĨŅĴŒĬĔŅĶĪņ
ĮĶŇĠĠŅĬŇıĬīƢŐĸŃĔŅĶĨňıŇĴıƢįĸĚŅĬ 

¶ ĴňĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮĔņĔńĭŒľƟĴňĔŅĶĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚȮŐĸŃĴňĺŇīňĔŅĶĮĶŃŏĴŇĬĪňŗľĸŅĔľĸŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&Ĵėŀ,3ȮȮĴėŀ,4ȮŐĸŃȮĴėŀ,5'  
 

6,ȮȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮ 
¶ ĴňĶŃĭĭĔŅĶħņŏĬŇĬĚŅĬĕŀĚĳŅėĺŇĝŅ-ėĦŃ-ĴľŅĺŇĪĵŅĸńĵȮőħĵĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶȮŒĬĔŅĶěńħŏĨĶňĵĴĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĪňŗěņŏĮƦĬĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĪńŘĚĪŅĚħƟŅĬĔŅĵĳŅıȮ
ŀŋĮĔĶĦƢȮŏĪėőĬőĸĵňȮŐĸŃĽŇŗĚŀņĬĺĵėĺŅĴĽŃħĺĔľĶŊŀĪĶńıĵŅĔĶĪňŗŏŀŊŘŀĨƞŀĔŅĶŏĶňĵĬĶŌƟȮȮŀĵƞŅĚŏıňĵĚıŀŐĸŃ
ŏľĴŅŃĽĴĨƞŀĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĞŉŗĚěŃĽƞĚįĸŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 

¶ ĴňĔŅĶĽņĶĺěėĺŅĴıŉĚıŀŒěŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅĨƞŀĽŇŗĚĽĬńĭĽĬŋĬĔŅĶ
ŏĶňĵĬĶŌƟȮŐĸŃĬņįĸĔŅĶĽņĶĺěĴŅıńĥĬŅĮĶńĭĮĶŋĚ 

 
5, ĨńĺĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬȮ(Key Performance Indicators)Ȯ 
ȮȮȮ 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬ ĮƖĪňŗȮ/ ĮƖĪňŗȮ0 ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 

1. ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħņŏĬŇĬĚŅĬľĸńĔĽŌĨĶ
ŀĵƞŅĚĬƟŀĵĮƖĔŅĶĻŉĔļŅĸŃĽŀĚėĶńŘĚȮőħĵĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴ
ĮĶŃĝŋĴŀĵƞŅĚĬƟŀĵȮĶƟŀĵĸŃȮ6. ŐĸŃĴňĔŅĶĭńĬĪŉĔĔŅĶĮĶŃĝŋĴĪŋĔėĶńŘĚ 

 
x 

 
x 

 
x 

 
x 

 
x 

2. ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶ ĨŅĴŐĭĭ Ĵėŀ.2 ĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇ ľĶŊŀ ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ/ĽŅĕŅĺŇĝŅ  

x x x x x 

3. ĴňĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢ
ĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ,1ȮŐĸŃȮĴėŀ,2ȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬ
ŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅ 

x x x x x 

4. ěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚĔĶŃĭĺĬĺŇĝŅ ŐĸŃĶŅĵĚŅĬįĸĔŅĶ
ħņŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ ĨŅĴŐĭĭ Ĵėŀ.5 ŐĸŃ Ĵėŀ.6  
ŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬľĸńĔĽŌĨĶȮĳŅĵŒĬ 30 ĺńĬ  
ľĸńĚĺńĬĮƕħĳŅėĔŅĶĻŉĔļŅ  

x x x x x 

5. ěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ ĨŅĴŐĭĭ Ĵėŀ.7 ĳŅĵŒĬ 60 ĺńĬ 
ľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ  

x x x x x 

6. ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮ 
ĪňŗĔņľĬħŒĬȮĴėŀ,1ȮŐĸŃĴėŀ,2Ȯ&ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ03Ȯ 
ĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

x x x x x 

7. ĴňĔŅĶıńĥĬŅ/ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĽŀĬ ľĶŊŀ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ ěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħņŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŒĬ Ĵėŀ.7 ĮƖĪňŗŐĸƟĺ  

 x x x x 

8. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚŒľĴƞȮœħƟĶńĭėņŐĬŃĬņȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶ 

x x x x x 

9. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶ ŐĸŃ/ľĶŊŀ
ĺŇĝŅĝňıŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

x x x x x 
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ħńĝĬňĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬ ĮƖĪňŗȮ/ ĮƖĪňŗȮ0 ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 

10. ěņĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶıńĥĬŅĺŇĝŅĔŅĶȮ
ŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.ȮĨƞŀĮƖȮȮ 

x x X x x 

11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ/ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅıľĸńĔĽŌĨĶ 
ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3.51 ěŅĔėŃŐĬĬŏĨŖĴ 5.0 

 x X x x 

12. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞ ŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3.51 
ěŅĔėŃŐĬĬŏĨŖĴ 5.0 

  X x x 

ĶĺĴĨńĺĭƞĚĝňŘ (ĕƟŀ) ŒĬŐĨƞĸŃĮƖ 9 11 12 12 12 
ĨńĺĭƞĚĝňŘĭńĚėńĭ (ĕƟŀĪňŗ) /-3 /-3 /-3 /-3 /-3 
ĨńĺĭƞĚĝňŘĨƟŀĚįƞŅĬĶĺĴ (ĕƟŀ)Ȯ&œĴƞĬƟŀĵĔĺƞŅȮ6.% ĕŀĚĨńĺĭƞĚĝňŘĶĺĴŒĬŐĨƞĸŃĮƖ' 8 9 10 10 10 

ŏĔĦĤƢĮĶŃŏĴŇĬ: ľĸńĔĽŌĨĶœħƟĴŅĨĶģŅĬĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇłĨƟŀĚįƞŅĬŏĔĦĤƢĮĶŃŏĴŇĬħńĚĬňŘ ȮȮȮȮȮȮȮȮȮ 

ĨńĺĭƞĚĝňŘĭńĚėńĭȮ(ĨńĺĭƞĚĝňŘĪňŗ 1-5) ĴňįĸħņŏĬŇĬĔŅĶĭĶĶĸŋĨŅĴŏĮƚŅľĴŅĵ ŐĸŃĴňěņĬĺĬĨńĺĭƞĚĝňŘĪňŗĴňįĸħņŏĬŇĬĔŅĶ
ĭĶĶĸŋŏĮƚŅľĴŅĵœĴƞĬƟŀĵĔĺƞŅ 80 % ĕŀĚĨńĺĭƞĚĝňŘĶĺĴ őħĵıŇěŅĶĦŅěŅĔěņĬĺĬĨńĺĭƞĚĝňŘĭńĚėńĭŐĸŃĨńĺĭƞĚĝňŘĶĺĴŒĬŐĨƞĸŃĮƖ 
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ľĴĺħĪňŗȮ8.ȮĔĶŃĭĺĬĔŅĶĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
 
/,ȮȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 
    1.1 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
 X ȮĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢőħĵĬńĔĻŉĔļŅȮŐĸŃĬņįĸĔŅĶĮĶŃŏĴŇĬĴŅĺŇŏėĶŅŃľƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏľĴŅŃĽĴőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 
     X  ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĽŀĭȮ 

  X  ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĮĢŇĭńĨŇĚŅĬĔĸŋƞĴ 
  X  ĺŇŏėĶŅŃľƢŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬ 

ȮȮȮ ȮȮȮȮȮȮŒľƟŏľĴŅŃĽĴĔńĭĬńĔĻŉĔļŅŐĨƞĸŃĝńŘĬĮƖȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 
 
 /,0ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 

    ȮX  ŒľƟĬńĔĻŉĔļŅœħƟĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬĪŋĔħƟŅĬȮĪńŘĚŒĬħƟŅĬĪńĔļŃȮĔĸĵŋĪīƢ 
ȮȮȮȮȮȮȮȮȮȮȮĔŅĶĽŀĬȮŐĸŃĔŅĶŒĝƟĽŊŗŀŒĬĪŋĔĶŅĵĺŇĝŅ 

 
2. ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 

X  ĮĶŃŏĴŇĬőħĵĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ 
 X  ĮĶŃŏĴŇĬőħĵĭńĦĤŇĨĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 
 X  ĮĶŃŏĴŇĬőħĵįŌƟŒĝƟĭńĦĤŇĨ-įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŀŊŗĬŕȮ 

 
3. ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħņŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 
ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĮĶŃěņĮƖ ĨŅĴħńĝĬňĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬĪňŗĶŃĭŋŒĬľĴĺħĪňŗ 7 ĕƟŀ 7 őħĵ

ėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚĬƟŀĵ 3 ėĬ ĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵ 1 ėĬ ĪňŗœħƟĶńĭĔŅĶ
ŐĨƞĚĨńŘĚěŅĔĴľŅĺŇĪĵŅĸńĵ 
 
2, ȮĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 

ȮȮȮȮȮŒľƟĔĶĶĴĔŅĶĺŇĝŅĔŅĶĮĶŃěņĽŅĕŅĺŇĝŅ/ĳŅėĺŇĝŅȮĶĺĭĶĺĴĕƟŀĴŌĸěŅĔĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚ
ŀŅěŅĶĵƢȮĬńĔĻŉĔļŅȮĭńĦĤŇĨȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃĕƟŀĴŌĸěŅĔȮĴėŀ,5, 6, 7 ŏıŊŗŀĪĶŅĭĮƤĠľŅĕŀĚĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶĪńŘĚŒĬĳŅıĶĺĴŐĸŃŒĬŐĨƞĸŃĶŅĵĺŇĝŅȮŐĸŃĬņœĮĽŌƞĔŅĶħņŏĬŇĬĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŐĸŃľĸńĔĽŌĨĶ
ĨƞŀœĮȮĽņľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĬńŘĬěŃĔĶŃĪņĪŋĔȮŕȮ5 ĮƖȮĪńŘĚĬňŘŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚ
ĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 
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ĳŅėįĬĺĔ 
 

1. ėņŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ  
ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  
0.457/Ȯ   ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ/          1(1-0-2) 

Seminar in Mathematics 1    
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ : ȮĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ĽńĴĴĬŅőħĵĬńĔĻŉĔļŅŒĬľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪŅĚėĦŇĨĻŅĽĨĶƢ ĪńŘĚŏĝŇĚĪķļġňŐĸŃĮĶŃĵŋĔĨƢ 
Seminars presented by students on the current topics in theoretical and applied 

mathematics 
 
0.4570Ȯ   ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ0            1(1-0-2) 

Seminar in Mathematics 2       
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ:  ĬńĔĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 

ĽńĴĴĬŅőħĵĬńĔĻŉĔļŅŒĬľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪŅĚėĦŇĨĻŅĽĨĶƢ ĪńŘĚŏĝŇĚĪķļġňŐĸŃĮĶŃĵŋĔĨƢ 
Seminars presented by students on the current topics in theoretical and applied 

mathematics  
 
ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŏĸŊŀĔ 
0.45.3   ıňĝėĦŇĨŏĝŇĚŏĽƟĬ        3(3-0-6) 

Linear Algebra 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ : ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
   ĮĶŇĳŌĴŇŏĺĔŏĨŀĶƢŐĸŃĔŅĶŐĮĸĚŏĝŇĚŏĽƟĬȮȮŏĴĪĶŇĔĞƢȮĶŀĵȮŐĸŃħňŏĪŀĶƢĴŇŐĬĬĨƢ  ėƞŅŏĜıŅŃŐĸŃŏĺĔŏĨŀĶƢ
ŏĜıŅŃ  ĮĶŇĳŌĴŇįĸėŌĦĳŅĵŒĬ  ıňĝėĦŇĨľĸŅĵŏĝŇĚŏĽƟĬŐĸŃįĸėŌĦŏĪĬŏĞŀĶƢ 
Vector spaces and linear transformations, matrices, traces, and determinants, eigenvalues 
and eigenvectors, inner product spaces, multilinear algebra and tensor products 
 
0.45.5   ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėĦŇĨĻŅĽĨĶƢ      3(3-0-6)  

Mathematical Analysis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

ĶŃĭĭěņĬĺĬěĶŇĚŐĸŃěņĬĺĬŏĝŇĚĞƟŀĬ ĸņħńĭŐĸŃŀĬŋĔĶĴĕŀĚěņĬĺĬěĶŇĚ ėĺŅĴĨƞŀŏĬŊŗŀĚ ĔŅĶľŅŀĬŋıńĬīƢ 
ĮĶŇıńĬīƢŏĝŇĚĶňĴńĬĬƢ ĸņħńĭŐĸŃŀĬŋĔĶĴĕŀĚĲƤĚĔƢĝńĬ 

The real and complex number system, sequences and series of real numbers, 
continuity, differentiation, the Riemann integral, sequences and series of functions 
 
206713  Īŀıŀőĸĵň ȮȮȮȮȮȮȮȮȮȮ      3(3-0-6)  

Topology    
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 



52 

ĮĶŇĳŌĴŇŏĝŇĚĪŀıŀőĸĵň ĪŀıŀőĸĵňįĸėŌĦėŅĶƢĪňŏĞňĵĬ ėĺŅĴŏĝŊŗŀĴőĵĚŐĸŃėĺŅĴŏĝŊŗŀĴőĵĚĨŅĴĺŇĩň œŀŏħĬĪŇ
ĲƕŏėĝńĬĪŀıŀőĸĵň ĽńěıěĬƢĔŅĶŐĵĔ ĔŅĶĸŌƞŏĕƟŅ ėĺŅĴĔĶŃĝńĭ 

Topological spaces, cartesian product topology, connectedness and path ů 
connectedness, identification topology, separation axioms, convergence, compactness 
 
0.450. ıňĝėĦŇĨ 1                     3(3-0-6)  

Algebra 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
   ĔĶŋĮȮȮĶŇĚȮȮŀŇĬĪŇĔĶńĸőħŏĴĬŐĸŃĲƕĸħƢ 

Groups, rings, integral domains, and fields 
 
206731   ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮ1                   3(3-0-6) 
           Real Analysis 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

ĸņħńĭŐĸŃŀĬŋĔĶĴĕŀĚĲƤĚĔƢĝńĬ ŏĴŏĝŀĶƢŏĸŀŏĭĔ ĮĶŇıńĬīƢŏĸŀŏĭĔ ĔŅĶľŅŀĬŋıńĬīƢŐĸŃĔŅĶľŅĮĶŇıńĬīƢȮȮȮȮ
ŏĴŏĝŀĶƢĪńŗĺœĮŐĸŃĔŅĶľŅĮĶŇıńĬīƢ 

Sequences and series of functions, Lebesgue measure, the Lebesgue integral, 
differentiation and integration, general measure and integration     
 
206734  ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĲƤĚĔƢĝńĬ       3(3-0-6)  
                    Functional Analysis   
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ : 206731 ľĶŊŀȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
ȮȮȮ ĮĶŇĳŌĴŇĬŀĶƢĴŐĸŃĮĶŇĳŌĴŇĭŅĬŅėȮĮĶŇĳŌĴŇįĸėŌĦĳŅĵŒĬȮĮĶŇĳŌĴŇŁŇĸŐĭĶƢĨȮĔŅĶŐĪĬĕŀĚĲƤĚĔƢĝńĬĬńĸĭĬĮĶŇĳŌĴŇ
ŁŇĸŐĭĶƢĨȮĪķļġňĭĪŁŅľƢĬ-ĭŅĬŅėȮĪķļġňĭĪėĺŅĴĴňĕŀĭŏĕĨĽĴŗņŏĽĴŀȮĪķļġňĭĪĔŅĶĽƞĚŏĮƕħȮĪķļġňĭĪĔĶŅĲ
ĮƕħȮĪķļġňŏĝŇĚĽŏĮĔĨĶńĴĕŀĚĨńĺħņŏĬŇĬĔŅĶŏĝŇĚŏĽƟĬŒĬĮĶŇĳŌĴŇĬŀĶƢĴ 

Normed spaces and Banach spaces, Inner product spaces, Hilbert spaces, 
Representation of functional on Hilbert spaces, Hahn-Banach theorem, Uniform 
boundedness theorem, Open mapping theorem, Closed graph theorem, Spectral theory of 
linear operators in normed spaces 
 
206736  ĪķļġňĔĶŅĲŐĸŃĔŅĶĮĶŃĵŋĔĨƢ      3(3-0-6)  

Graph Theory and Applications 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

ĔĶŅĲŐĸŃĔĶŅĲĵƞŀĵȮĔĶŅĲĨƟĬœĴƟȮĔĶŅĲŀŀĵŏĸŀĶƢŐĸŃĔĶŅĲŐŁĴŇĸĨńĬȮĔĶŅĲŏĝŇĚĶŃĬŅĭȮĔŅĶŒľƟĽň ĔŅĶ
ěńĭėŌƞŐĸŃĔŅĶŐĵĔĨńĺĮĶŃĔŀĭȮœħĔĶŅĲ 

Graphs and subgraphs, trees, Eulerian graphs and Hamiltonian graphs, planar graphs, 
coloring, matchings and factorizations, digraphs 
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 206738  ėĦŇĨĻŅĽĨĶƢŏĝŇĚĔŅĶěńħ       3(3-0-6)  
Combinatorics 

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
ėĺŅĴĶŌƟıŊŘĬģŅĬȮĺŇīňĔŅĶĬńĭĪńŗĺœĮĽņľĶńĭĔŅĶěńħŏĶňĵĚŐĸŃĔŅĶŏĸŊŀĔȮėĺŅĴĽńĴıńĬīƢŏĺňĵĬŏĔŇħȮľĸńĔĔŅĶŏıŇŗĴ

ŏĕƟŅĨńħŀŀĔȮĪķļġňĭĪĔŅĶŐěĚĬńĭĕŀĚıŀĸĵŅȮěņĬĺĬŐĶĴŏĞĵƢ 
Basic knowledge, general counting methods for arrangements and selections, 

recurrence relations, the principle of inclusion-cvajsqgml*ȮrfcȮNmjw_ŲqȮclskcp_rgmlȮrfcmpck*Ȯ
Ramsey numbers 
 
219753   ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ       3(3-0-6)  
                    Numerical Analysis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ : ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

ĔŅĶėņĬĺĦħƟĺĵĨńĺŏĸĕȮĔŅĶŐĔƟĶŃĭĭĽĴĔŅĶŏĝŇĚŏĽƟĬ ĮƤĠľŅėƞŅĸńĔļĦŃŏĜıŅŃĕŀĚŏĴĪĶŇĔĞƢ ĽĴĔŅĶ
ıňĝėĦŇĨœĴƞŏĝŇĚŏĽƟĬȮĔŅĶĮĶŃĴŅĦĲƤĚĔƢĝńĬȮŀĬŋıńĬīƢŐĸŃĮĶŇıńĬīƢŏĝŇĚĨńĺŏĸĕ 

Computing with numbers, system of linear equations, matrix eigenvalue problems, 
nonlinear algebraic equations, approximation of functions, numerical differentiations and 
integrations 

 
ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ  
0.4506 ıňĝėĦŇĨ 2         3(3-0-6)  

Algebra 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ: 206720 
   ľńĺĕƟŀĕńŘĬĽŌĚŒĬĪķļġňĔĶŋĮȮȮĴŀħŌĸȮ ĲƕĸħƢŐĸŃĪķļġňĔŅĸńĺ 

Advanced topics in group theory, modules, fields and Galois theory 
 
206711ȮȮȮȮȮȮȮȮȮȮĺŇīňěŋħĨĶŉĚŐĸŃĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħĽņľĶńĭĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ  3(3-0-6) 
                    Fixed Point and Optimization Methods for Machine Learning 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
  ıŊŘĬľĸńĚĕŀĚĪķļġňěŋħĨĶŉĚŏĝŇĚŏĴĨĶŇĔȮıŊŘĬľĸńĚĕŀĚĪķļġňĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħȮĺŇīňĔŅĶĪņĞŘņěŋħĨĶŉĚ
ĽņľĶńĭĔŅĶľħĨńĺŐĸŃĔŅĶĺŅĚĬńĵĪńŗĺœĮĕŀĚĴńĬȮĺŇīňĪņĞŘņěŋħĨĶŉĚĽņľĶńĭĔŅĶĽƞĚœĴƞĕĵŅĵŒĬĮĶŇĳŌĴŇŁŇĸŏĭŇĶƢĨȮĮƤĠľŅ
ĔŅĶľŅėƞŅĨŗņĽŋħŏĝŇĚėŀĬŏĺĔĞƢĭĬģŅĬĕŀĚĺŇīňĪņĞŘņěŋħĨĶŉĚĶƞĺĴȮȮĺŇīňĽņľĶńĭĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħĪňŗœĴƞĭńĚėńĭȮȮĺŇīň
ĽņľĶńĭĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħĪňŗĭńĚėńĭȮȮȮ 
   The background of metrical fixed point theory, the background of optimization theory, fixed 
point iteration methods for contractions and their generalizations, fixed point iteration methods for 
nonexpansive mappings in Hilbert spaces, convex minimization problems based on common fixed 
point iteration methods, methods for unconstrained optimization, methods for constrained convex 
optimization 
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206712 ėĦŇĨĻŅĽĨĶƢĽņľĶńĭĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ     3(3-0-6)  

Mathematics for Machine Learning  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

ŏĶĕŅĺŇŏėĶŅŃľƢȮȮŐėĸėŌĸńĽŏĺĔŏĨŀĶƢȮėĺŅĴĬƞŅěŃŏĮƦĬŐĸŃĔŅĶŐěĔŐěĚȮĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħŐĭĭĨƞŀŏĬŊŗŀĚȮ
ŐĭĭěņĸŀĚĪŅĚėĦŇĨĻŅĽĨĶƢĽņľĶńĭĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮĔŅĶĩħĩŀĵŏĝŇĚŏĽƟĬȮĔŅĶĸħĴŇĨŇħƟĺĵĔŅĶĺŇŏėĶŅŃľƢĽƞĺĬĮĶŃĔŀĭ
ľĸńĔ ĔŅĶěņŐĬĔħƟĺĵŏėĶŊŗŀĚŏĺĔŏĨŀĶƢĽĬńĭĽĬŋĬ 

Analytics geometry, vector calculus, probability and distributions, continuous 
optimization, mathematical model for machine learning, linear regression, dimensionality 
reduction with principal component analysis, classification with support vector machines 
 
206714  ĪŀıŀőĸĵňŏĝŇĚıňĝėĦŇĨ       3(3-0-6) 

Algebraic Topology 
 ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ:  .40713 ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

ŁŀĴŀőĪĮƖȮȮȮĔĶŋĮľĸńĔĴŌĸȮȮĔŅĶľħŐĸŃĔŅĶľħŐĮĸĚĶŌĮȮĔŅĶĽĴĴŌĸŏĝŇĚŁŀĴŀőĪĮƖȮȮȮĮĶŇĳŌĴŇĮĔȮȮĔĶŋĮľĸńĔĴŌĸ
ĕŀĚĺĚĔĸĴȮȮȮįĸėŌĦŏĽĶňĕŀĚĔĶŋĮȮȮĪķļġňĭĪœĞŏĲƕĶƢĪ-ŐĺĬŐėĴŏĮĬȮĪķļġňŁŀĴŀőĸĵňŏŀĔģŅĬȮĞŇĴŏıĸŖĔĞƢȮŀŅĭňŏĸňĵĬĔĶŋĮ
ĪňŗĩŌĔĔƞŀĔņŏĬŇħŀĵƞŅĚěņĔńħȮĔĶŋĮŁŀĴŀőĸĵňȮĽĴĭńĨŇœĴƞŐĮĶŏĮĸňŗĵĬŏĝŇĚŁŀĴŀőĪĮƖȮĸņħńĭŐĭĭŐĴƞĬĨĶĚȮĔĶŋĮŁŀĴŀőĸĵň
ĽńĴıńĪīƢȮĪķļġňĭĪĔŅĶĨńħŀŀĔȮĸņħńĭŏĴŏĵŀĶƢĺňĪŀĶŇĽ 
 Homotopy, the funcamental group, Retractions and deformation retractions, homotopy 
equivalences, covering spaces, the fundamental group of the circle, free product of groups, the 
seifert-van kampen theorem, singular homology theory, simplexed, finitely generated abelian 
groups, homology groups, homotopy invariance, exact sequences, relative homology groups, the 
excision theorem, mayer-vietoris sequences        
 
20670/  ĪķļġňĔĶŋĮěņĔńħ          3(3-0-6) 

Theory of Finite Groups 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ: 206720 ľĶŊŀ ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
   ĔĶŋĮŐĸŃĽĴĭńĨŇıŊŘĬģŅĬȮĲƤĚĔƢĝńĬĽŅĪŇĽĽńĦģŅĬŐĸŃĲƤĚĔƢĝńĬĽĴĽńĦģŅĬȮĔĶŋĮĔŅĶŏĶňĵĚĽńĭŏĮĸňŗĵĬȮĔĶŋĮŐŀŖĔ
ĝńĬȮŀŅĭňŏĸňĵĬĔĶŋĮ ėĸŅĽĕŀĚĔĶŋĮ 

Groups and basic properties, homomorphisms and isomorphisms, permutation 
groups, group actions, abelian groups, classes of groups 
 
206722  ĪķļġňĲƕĸħƢ        3(3-0-6)  

Field Theory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ: 206720 ľĶŊŀ ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
   ĶŇĚȮŀŇĬĪŇĔĶńĸőħŏĴĬȮĲƕĸħƢȮŐĸŃĮĶŇĳŌĴŇŏĺĔŏĨŀĶƢȮȮĲƕĸħƢĳŅėĕĵŅĵȮĲƕĸħƢěņĔńħȮėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚĲƕĸħƢ
ŐĸŃĔĶŋĮȮĪķļġňĽĴĔŅĶıŊŘĬģŅĬȮȮ 

Rings, integral domains, fields, and vector spaces, field extensions, finite fields, 
connections between fields and groups, basic theory of equations   
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206723  ĪķļġňěņĬĺĬŏĝŇĚıňĝėĦŇĨ      3(3-0-6)  

Algebraic Number Theory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ: 206720 ľĶŊŀ ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
            ėĺŅĴĶŌƟıŊŘĬģŅĬĕŀĚĶŇĚŐĸŃĲƕĸħƢȮȮěņĬĺĬŏĝŇĚıňĝėĦŇĨȮȮĲƕĸħƢĔņĸńĚĽŀĚŐĸŃĲƕĸħƢœĞőėĸőĪĴŇĔȮȮĔŅĶŐĵĔĨńĺ
ĮĶŃĔŀĭȮȮŏĶĕŅėĦŇĨĕŀĚěņĬĺĬ 

Basic knowledge of rings and fields,  algebraic numbers,  quadratic fields and cyclotomic fields,  
factorization,  ȮȮgeometry of numbers 

 
206724  ĪķļġňĔŉŗĚĔĶŋĮŏĝŇĚıňĝėĦŇĨ      3(3-0-6)  

Algebraic Semigroup Theory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ : ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

ĽĴĭńĨŇıŊŘĬģŅĬĕŀĚĔŉŗĚĔĶŋĮȮœŀħňĸŐĸŃėĺŅĴĽńĴıńĬīƢĕŀĚĔĶňĬȮĔŉŗĚĔĶŋĮįĔįńĬȮĔŉŗĚĔĶŋĮȮ0-ŏĝŇĚŏħňĵĺĭĶŇĭŌĶĦƢ 
ŐĸŃĔŅĶŐĵĔĕŀĚĔŉŗĚĔĶŋĮ 

@_qgaȮnpmncprgcqȮmdȮqckgepmsnq*Ȯgbc_jqȮ_lbȮEpcclŲqȮpcj_rgmlq* inverse semigroups, 
completely 0-simple semigroups and decompositions of semigroups 
 
206725  ıňĝėĦŇĨŏŀĔĳı         3(3-0-6)  

Universal Algebra   
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ : ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
           ŐĬĺėŇħıŊŘĬģŅĬȮȮ ıňĝėĦŇĨŐĸŃıňĝėĦŇĨĵƞŀĵȮ   ėĺŅĴĽńĴıńĬīƢĽĴĳŅėŐĸŃıňĝėĦŇĨįĸľŅĶȮȮĽŅĪŇĽ
ĽńĦģŅĬŐĸŃĽĴĽńĦģŅĬȮȮįĸėŌĦĨĶĚŐĸŃįĸėŌĦĨĶĚĵƞŀĵȮȮŏĪŀĴȮŏŀĔĸńĔļĦƢŐĸŃĺŅœĶĨň 

Basic concepts, algebras and subalgebras, congruence relations and quotient 
algebras, homomorphisms and isomorphisms, direct products and subdirect products, terms, 
identities and varieties 
 
206729    ĪķļġňĔĶŅĲŏĝŇĚıňĝėĦŇĨ                 3(3-0-6)   

Algebraic Graph Theory   
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

ĔĶŅĲĴňĪŇĻĪŅĚŐĸŃĔĶŅĲœĴƞĴňĪŇĻĪŅĚ ĔĶŅĲŐĸŃŏĴĪĶŇĔĞƢȮĔŅĶħņŏĬŇĬĔŅĶĪĺŇĳŅėĕŀĚĔĶŅĲȮŐėĪŇĔŀĶň
ŐĸŃĲƤĚĔƢŏĨŀĶƢȮĔĶŅĲŏėĵƢŏĸĵƢ  

Directed and undirected graphs, graphs and matrices, binary operations of graphs, 
categories and functors, Cayley graphs 
 
206730 ĪķļġňěŋħĨĶŉĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢ      3(3-0-6)  

Fixed Point Theory and Applications  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
           ĪĭĪĺĬŐĬĺėŇħĕŀĚĮĶŇĳŌĴŇĭŅĬŅėŐĸŃĮĶŇĳŌĴŇŁŇĸŐĭĶƢĨȮĪķļġňěŋħĨĶŉĚŒĬĮĶŇĳŌĴŇŏĴĨĶŇĔȮĪķļġňěŋħĨĶŉĚŒĬ
ĮĶŇĳŌĴŇŁŇĸŐĭĶƢĨȮĪķļġňĭĪěŋħĨĶŉĚŒĬĮĶŇĳŌĴŇĭŅĬŅėȮŐĸŃĔŅĶĮĶŃĴŅĦėƞŅĕŀĚěŋħĨĶŉĚ 
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Review the concepts of Banach spaces and Hilbert spaces, fixed point theory in 
metric spaces, fixed point theory in Hilbert spaces, fixed point theorems in Banach spaces 
and approximation of fixed points 

 
206732  ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮ0       3(3-0-6)  
   Real Analysis 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: 206731 ľĶŊŀȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

ŏĴŏĝŀĶƢĪńŗĺœĮȮĮĶŇĳŌĴŇŏĴŏĝŀĶƢȮŏĴŏĝŀĶƢŏĶŏĭŇĸĲƤĚĔƢĝńĬȮĔŅĶľŅĮĶŇıńĬīƢĪńŗĺœĮȮĔŅĶľŅĮĶŇıńĬīƢȮĪķļġňĭĪĔŅĶĸŌƞ
ŏĕƟŅĪńŗĺœĮȮŏĴŏĝŀĶƢŏėĶŊŗŀĚľĴŅĵȮĪķļġňĭĪĔŅĶŐĵĔĕŀĚŁŅľƢĬȮĪķļġňĭĪĕŀĚŏĶėŀĬĬŇőėħŇĴĵƢȮĮĶŇĳŌĴŇŐŀĸıňȮŏĴŏĝŀĶƢ
ŐĸŃŏĴŏĝŀĶƢĳŅĵĬŀĔȮ ŏĴŏĝŀĶƢŏĶĭŇĽĨňȮĪķļġňĭĪĳŅėĕĵŅĵȮŀŇĬĪŇĔĶńĸŏĸŀŏĭĽƢĔ-ĽĨňĸĨƢŏěĽȮŏĴŏĝŀĶƢįĸėŌĦȮĪķļġň
ĭĪĕŀĚĲŌĭŇĬŇ 
 General measure,  measure spaces, measurable functions, general integration, general 
convergence theorem, signed measures, Hahn decomposition theorem, The Radon-Nikodym 
theorem, Lp spaces, measure and outer measure, measurability, the extension theorem, 
Lebesgue-Stieltjes integral, product measures, Fubini's theorem      
 
206733  ĔŅĶĺŇŏėĶŅŃľƢěņĬĺĬŏĝŇĚĞƟŀĬ      3(3-0-6)  

Complex Analysis  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

ėŋĦĽĴĭńĨŇŏĭŊŘŀĚĨƟĬĕŀĚĲƤĚĔƢĝńĬĺŇŏėĶŅŃľƢȮĪķļġňĭĪėƞŅŏĶĞŇħŇĺȮĪķļġňĭĪĔŅĶĽƞĚŐĭĭĶňĴńĬĬƢȮĔŅĶĕĵŅĵ
ĲƤĚĔƢĝńĬĺŇŏėĶŅŃľƢŐĭĭĨƞŀŏĬŊŗŀĚĔńĬœĮ 

Preliminary properties of analytic functions, the residue theorem, the Riemann 
mapping theorem, analytic continuation 
 
206739  ĪķļġňĮĶŇĳŌĴŇĭŅĬŅėȮ       3(3-0-6)  

Banach Space Theory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

ĽĴĭńĨŇıŊŘĬģŅĬĕŀĚĮĶŇĳŌĴŇĭŅĬŅėȮĪŀıŀőĸĵňŀƞŀĬȮĨńĺħņŏĬŇĬĔŅĶŏĝŇĚŏĽƟĬȮģŅĬŏĝŅŏħŀĶƢȮėŀĬŏĺĔĞŇĨňŘŐĸŃ
ėĺŅĴŏĶňĵĭ  
 Basic properties of Banach spaces, the weak topology, linear operators, Schauder 
bases, convexity and smoothness 
 
206743  ĪķļġňĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ       3(3-0-6) 

Theory of Differential Equations 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
           ĪķļġňıŊŘĬģŅĬȮȮĔŅĶĴňěĶŇĚŐĸŃĴňŏıňĵĚľĬŉŗĚŏħňĵĺĕŀĚįĸŏĜĸĵȮĶŃĭĭĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢŏĝŇĚŏĽƟĬȮȮĮƤĠľŅ
ėƞŅĕŀĭȮŏĽĩňĵĶĳŅı 
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Fundamental theory, the existence and uniqueness of solutions, system of linear 
differential equations, boundary value problems, stability 
 
206771  ĪķļġňėĺŅĴĬƞŅěŃŏĮƦĬȮ/       3(3-0-6)  

Theory of Probability 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ : ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

ėĺŅĴĬƞŅěŃŏĮƦĬȮĲƤĚĔƢĝńĬĔŅĶŐěĔŐěĚȮȮėƞŅėŅħľĺńĚĕŀĚŀĚėƢĮĶŃĔŀĭĽŋƞĴȮȮĔŅĶĸŌƞŏĕƟŅĕŀĚŀĚėƢĮĶŃĔŀĭĽŋƞĴȮȮ
ĪķļġňĸŇĴŇĨĽņľĶńĭįĸĭĺĔĕŀĚŏĺĔŏĨŀĶƢĽŋƞĴȮĪķļġňĸŇĴŇĨĽņľĶńĭĲƤĚĔƢĝńĬĔŅĶŐěĔŐěĚŏĝŇĚĮĶŃěńĔļƢȮȮĪķļġňĭĪĸŇĴŇĨ
ĳŅĵŒĨƟĔŅĶŐĮĸĚĕŀĚŀĚėƢĮĶŃĔŀĭĽŋƞĴ 

Probability, distribution functions, expectations of random elements, convergences of 
random elements, limit theorems for sum of random vectors, limit theorems for empirical 
distribution functions, limit theorems under transformations of random elements 
 
206772  ĪķļġňėĺŅĴĬƞŅěŃŏĮƦĬȮ2       3(3-0-6)  
  Theory of Probability 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:  206771 ľĶŊŀȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

ėĺŅĴĬƞŅěŃŏĮƦĬŐĭĭĴňŏĚŊŗŀĬœĕȮȮĔŅĶĮĶŃĴŅĦŏėŀĶƢŏĬĸĕŀĚĲƤĚĔƢĝńĬĔŅĶŐěĔŐěĚŐĭĭĴňŏĚŊŗŀĬœĕȮȮėĺŅĴ
ĬƞŅěŃŏĮƦĬŐĭĭŀńĨĺŇĽńĵŐĸŃŐĭĭĬŇěĽŇĬȮĪķļġňĔŅĶĨńħĽŇĬŒěŐĭĭŏĭĵƢȮȮŐĬĺĪŅĚŐĭĭŏĭĵƢĽņľĶńĭĕƟŀĴŌĸĺŇĵŋĨȮȮ
ĔĶŃĭĺĬĔŅĶħŇĶŇĝŏĶĵƢŐĸŃĔŅĶĮĶŃĴŅĦĲƤĚĔƢĝńĬėĺŅĴľĬŅŐĬƞĬ 

Conditional probability, kernel estimation of conditional distribution functions,  
subjective vs frequentist probability,  Bayesian decision theory,  Bayesian approach for 
discrete data, Dirichlet process and density estimation 
 
206773  ĔĶŃĭĺĬĔŅĶŏĲƚĬĽŋƞĴŐĸŃĔŅĶĮĶŃĵŋĔĨƢ     3(3-0-6)  

Stochastic Processes and Applications 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:  206771 

ĔĶŃĭĺĬĔŅĶŏĲƚĬĽŋƞĴŏĨŖĴľĬƞĺĵŐĸŃĨƞŀŏĬŊŗŀĚȮőĞƞĴŅĶƢėŀĲȮĔĶŃĭĺĬĔŅĶŏĔŇħŐĸŃĔŅĶĨŅĵȮĔĶŃĭĺĬĔŅĶ
ŐĵĔĽŅĕŅȮĔŅĶĮĶŃĵŋĔĨƢ 

Discrete and continuous stochastic processes, Markov chains, birth and death processes, 
branching processes, applications 

 
206773 ĪķļġňėĺĭėŋĴŏĝŇĚŏĲƚĬĽŋƞĴ       3(3-0-6)  

Stochastic Control Theory      
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:  206771 ľĶŊŀȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

ŀĚėƢĮĶŃĔŀĭĕŀĚĔŅĶĺŇŏėĶŅŃŏĝŇĚŏĲƚĬĽŋƞĴȮ ŐėĸėŌĸńĽĕŀĚŀŇőĨŃŐĸŃĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢŏĝŇĚŏĲƚĬĽŋƞĴȮ Īķļġň
ėĺĭėŋĴŏĝŇĚŏĲƚĬĽŋƞĴȮ ėņĨŀĭŐĭĭľĬŊħĕŀĚĮƤĠľŅĔŅĶėĺĭėŋĴŏĝŇĚŏĲƚĬĽŋƞĴȮ ĮƤĠľŅĔŅĶľĵŋħŏľĴŅŃĪňŗĽŋħŐĸŃĮƤĠľŅĪňŗ
ŏĚŊŗŀĬœĕĕŀĭŏĮƦĬŀŇĽĶŃ 
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Elements of stochastic analysis, Ito calculus and stochastic differential equations, 
stochastic control theory, viscosity solutions of stochastic control problems, optimal stopping and 
free boundary problems 
 
206789  ľńĺĕƟŀŏĸŊŀĔĽĶĶŒĬėĦŇĨĻŅĽĨĶƢ      3(3-0-6) 

Selected Topics in Mathematics  
 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 

ŏĮƦĬĔŅĶĭĶĶĵŅĵŒĬľńĺĕƟŀŒľĴƞĨƞŅĚŕȮĪňŗĬƞŅĽĬŒěĪŅĚėĦŇĨĻŅĽĨĶƢ ĔĶŃĭĺĬĺŇĝŅĬňŘĽŅĴŅĶĩĸĚĪŃŏĭňĵĬĞŘņ
ŐĸŃĬńĭľĬƞĺĵĔŇĨœħƟĽņľĶńĭľńĺĕƟŀĪňŗŐĨĔĨƞŅĚĔńĬ 

Lecture series are offered on topics of current interest in any area of mathematics. This  
course may be repeated for further credits on different topics. 
 
206831   ĔŅĶĺŇŏėĶŅŃľƢėŀĬŏĺĔĞƢȮȮ       3(3-0-6)  
     Convex Analysis    
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
   ŏĞĨėŀĬŏĺĔĞƢŐĸŃĲƤĚĔƢĝńĬėŀĬŏĺĔĞƢȮĶŃĬŅĭŏĔŇĬŐĸŃĔŅĶĽńĚĵŋė ŏĞĨėŀĬŏĺĔĞƢŐĸŃĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħ 
ŏĞĨėŀĬŏĺĔĞƢĞŉŗĚĴňľĸŅĵľĬƟŅ ĳŅĺŃėŌƞĔńĬĕŀĚĶŌĮŏĶĕŅėĦŇĨ ĪķļġňĳŅĺŃėŌƞĔńĬȮĞńĭŏĔĶŏħňĵĬħƢŐĸŃŏĚŊŗŀĬœĕĕŀĚėƞŅ
ŏľĴŅŃĪňŗĽŋħ ĕńŘĬĨŀĬĺŇīň 

Convex sets and convex functions, hyperplanes and conjugacy, convexity and 
optimization, polyhedral convexity, geometric duality framework, duality theory, subgradients 
and optimality conditions, algorithms 
 
206832   ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŐĮĶįńĬ       3(3-0-6) 
    Variational Analysis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ: ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
   ėƞŅĽŌĚĽŋħŐĸŃĨŗņĽŋħȮ ėĺŅĴŏĮƦĬėŀĬŏĺĔĞƢȮ ĔĶĺĵŐĸŃĽƞĺĬĮƕħėĸŋĴėŀĽĴŇĔȮ ŏĶĕŅėĦŇĨŏĝŇĚŐĮĶįńĬȮ ĸŇĴŇĨ
ĽƞĺĬĭĬĕŀĚĔĶŅĲȮȮĽńĭŏħŀĶŇĺŅĪňĲŐĸŃĽńĭŏĔĶŏħňĵĬĪƢȮȮĔŅĶĪņėŌƞĔńĬȮȮĔŅĶĽƞĚĪŅĚŏħňĵĺ 

Max and min, convexity, cones and cosmic closure, variational geometry, epigraphical 
limits, subderivatives and subgradients, dualization, monotone mappings 
 
219741 ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵ      ȮȮȮȮȮȮȮȮȮȮȮ3(3-0-6) 
  Partial Differential Equations 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:ȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮŐĬĺėŇħŏĭŊŘŀĚĨƟĬȮȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵŀńĬħńĭľĬŉŗĚȮȮĔŅĶěņŐĬĔĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵŀńĬħńĭĽŀĚȮȮ
ĮƤĠľŅėƞŅĕŀĭŐĸŃĮƤĠľŅėƞŅŏĶŇŗĴĨƟĬȮȮĽĴĔŅĶıŅĶŅőĭĸŇĔȮȮĽĴĔŅĶœŁŏıŀĶƢőĭĸŇĔȮȮĽĴĔŅĶŀŇĸŇĮĨŇĔ 
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   Basic concepts, first order partial differential equations, classification of second order 
equations, boundary and initial value problems, parabolic equations, hyperbolic equations, 
elliptic equations 
 
219766  ĪķļġňėĺĭėŋĴŏĝŇĚėĦŇĨĻŅĽĨĶƢ ȮȮ     Ȯ3(3-0-6) 
 Ȯ Mathematical Control Theory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:Ȯ ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ĶŃĭĭıĸĺńĨŇȮȮĔŅĶĺŇŏėĶŅŃľƢįĸŏĜĸĵĕŀĚĶŃĭĭŏĝŇĚŏĽƟĬȮĽĳŅıŏĕƟŅĩŉĚœħƟŐĸŃĽĳŅıėĺĭėŋĴœħƟȮĔŅĶĪņŒľƟ
ŏĽĩňĵĶĳŅıȮĽĳŅıĪňŗĽńĚŏĔĨœħƟȮŐĸŃįĸĽńĴķĪīŇśŏĜıŅŃĔĸŋƞĴȮ&ĶŃĭĭĪňŗėĺĭėŋĴŐĸŃĽńĚŏĔĨœħƟ' 
 Dynamical systems, analysis of solution of linear systems, reachability and 
controllability, stabilization, observabilityȮand realization (Controllable and observable 
systems) 
 
 219789Ȯ ľńĺĕƟŀŏĸŊŀĔĽĶĶŒĬėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢ     ȮȮȮȮȮȮȮȮȮȮȮ3(3-0-6) 
  Selected Topics in Applied Mathematics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ:Ȯ ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚįŌƟĽŀĬ 
ĔŅĶĭĶĶĵŅĵŒĬľńĺĕƟŀŒľĴƞĨƞŅĚŕȮĪňŗĬƞŅĽĬŒěĪŅĚėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮĔĶŃĭĺĬĺŇĝŅĬňŘĽŅĴŅĶĩĸĚĪŃŏĭňĵĬ

ĞŘņŐĸŃĬńĭľĬƞĺĵĔŇĨœħƟĽņľĶńĭľńĺĕƟŀĪňŗŐĨĔĨƞŅĚĔńĬ 
Lecture series are offered on topics of current interest in any area of mathematics. This 

course may be repeated for further credits on different topics. 
 
ĮĶŇĠĠŅĬŇıĬīƢ 
0.4577ȮȮ  ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ                               ȮȮ ȮȮȮȮȮ12Ȯ ľĬƞĺĵĔŇĨ 

MasterŲs Thesis 

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ: œħƟĶńĭŀĬŋĴńĨŇľńĺĕƟŀőėĶĚĶƞŅĚŐĸƟĺ ľĶŊŀĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭĔŅĶŏĽĬŀĕŀŀĬŋĴńĨŇľńĺĕƟŀ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮőėĶĚĶƞŅĚ 
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2. ėņĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮȮ 
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3. įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢ 5 ĮƖĵƟŀĬľĸńĚ 
  

/,ȮĶĻ,ħĶ,ĽŅĵńĠȮĮƤĬĴŅȮ&H-IndexȮ2' 
įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇĪńŘĚĽŇŘĬȮ5ȮĭĪėĺŅĴȮħńĚĬňŘ 
 
1.) Boonmee, P., Ma ů In, J., Panma, S., Domination Numbers of Amalgamations of Cycles at 
Connected Subgraphs (2022), Journal of Mathematics, 2022, pp. 7336728. 
 
2.) Panma, S., Rochanakul, P., Prime-Graceful Graphs (2021), Thai Journal of Mathematics, 19, 
pp. 1685-1697. 
 
3.) Sripratak, P., Panma, S., On the Bounds of the Domination Numbers of Glued Graphs 
(2021), Thai Journal of Mathematics, 19, pp. 1719-1728. 
 
4.) Tisklang, C., Panma, S., Characterizations of Cayley graphs of finite transformation 
semigroups with restricted range (2021), Discrete Mathematics, Algorithms and Applications, 
13, pp. 2150041. 
 
5.) Suksumran, T., Panma, S., Parametrization of generalized Heisenberg groups (2021), 
Applicable Algebra in Engineering, Communications and Computing, 32, pp. 135-146. 

 
0,ȮĶĻ,ħĶ,ŀĶĶĩıĸȮŐĔƟĺĕŅĺȮ&H-IndexȮ/1' 

įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇĪńŘĚĽŇŘĬȮ13ȮĭĪėĺŅĴȮħńĚĬňŘ 
 
1.) Arfat, Y., Kumam, P., Khan, M.A.A., Ngiamsunthorn, P.S., Kaewkhao, A., A parallel hybrid 
accelerated extragradient algorithm for pseudomonotone equilibrium, fixed point, and split 
null point problems (2021), Advances in Difference Equations, 2021, pp. 364. 
 
2.) Khan, N.S., Usman, A.H., Kaewkhao, A., Kumam, P., Thounthong, P., Humphries, U.W., 
Exploring the nanomechanical concepts of development through recent updates in 
magnetically guided system (2021), Scientific Reports, 11, pp. 13576. 
 
3.) Usman, A.H., Khan, N.S., Humphries, U.W., Ullah, Z., Shah, Q., Kumam, P., Thounthong, P., 
Khan, W., Kaewkhao, A., Bhaumik, A., Computational optimization for the deposition of 
bioconvection thin Oldroyd-B nanofluid with entropy generation (2021), Scientific Reports, 11, 
pp. 11641. 
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4.) Khan, N.S., Shah, Q., Sohail, A., Ullah, Z., Kaewkhao, A., Kumam, P., Zubair, S., Ullah, N., 
Thounthong, P., Rotating flow assessment of magnetized mixture fluid suspended with 
hybrid nanoparticles and chemical reactions of species (2021), Scientific Reports, 11, pp. 
11277. 
 
5.) Arfat, Y., Kumam, P., Khan, M.A.A., Ngiamsunthorn, P.S., Kaewkhao, A., An inertially 
constructed forwardůbackward splitting algorithm in Hilbert spaces (2021), Advances in 
Difference Equations, 2021, pp. 124. 
 
6.) Thongpaen, P., Kaewkhao, A., Phudolsitthiphat, N., Suantai, S., Inthakon, W., Weak and 
strong convergence theorems for common attractive points of widely more generalized 
hybrid mappings in hilbert spaces (2021), Mathematics, 9, pp. 2491. 
 
7.) Khan, D., Rahman, A.U., Ali, G., Kumam, P., Kaewkhao, A., Khan, I., The effect of wall shear 
stress on two phase fluctuating flow of dusty fluids by using light hill technique (2021), Water 
(Switzerland), 13, pp. 1587. 
 
8.) Bussaban, L., Kaewkhao, A., Suantai, S., Inertial s-iteration forward-backward algorithm for 
a family of nonexpansive operators with applications to image restoration problems (2021), 
Filomat, 35, pp. 771-782. 
 
9.) Kaewkhao, A., Klangpraphan, C., Panyanak, B., Fixed points of Osilike-Berinde-G-
nonexpansive mappings in metric spaces endowed with graphs (2021), Carpathian Journal of 
Mathematics, 37, pp. 311-323. 
 
10.) Kaewkhao, A., Bussaban, L., Suantai, S., Convergence theorem of inertial p-iteration 
method for a family of nonexpansive mappings with applications (2020), Thai Journal of 
Mathematics, 18, pp. 1743-1751. 
 
11.) Prommai, T., Kaewkhao, A., Inthakon, W., Common fixed point theorems for firmly 
nonspreading mappings and quasi-nonexpansive mappings in CAT(0) spaces (2020), Thai 
Journal of Mathematics, 2020, pp. 293-301. 
 
12.) Bussaban, L., Suantai, S., Kaewkhao, A., A parallel inertial S-iteration forward-backward 
algorithm for regression and classification problems (2020), Carpathian Journal of 
Mathematics, 36, pp. 35-44. 
 



64 

13.) Bussaban, L., Kaewkhao, A., Suantai, S., Cayley graphs of gyrogroups (2019), Quasigroups 
and Related Systems, 27, pp. 25-32. 

 
 

3. ĶĻ,ħĶ,ĬĶŅĺħňȮĳŌħĸĽŇĪīŇıńĥĬƢȮ&H-IndexȮ1' 
įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇĪńŘĚĽŇŘĬȮ7ȮĭĪėĺŅĴȮħńĚĬňŘ 
 
1.) Thongpaen, P., Kaewkhao, A., Phudolsitthiphat, N., Suantai, S., Inthakon, W., Weak and 
strong convergence theorems for common attractive points of widely more generalized 
hybrid mappings in hilbert spaces (2021), Mathematics, 9, pp. 2491. 
 
2.) Thangthong, C., Charoensawan, P., Dangskul, S., Phudolsitthiphat, N., Common Best 
Proximity Point Theorems in JS-Metric Spaces Endowed with Graphs (2021), Journal of 
Function Spaces, 2021, pp. 5524494. 
 
3.) Suparatulatorn, R., Khemphet, A., Charoensawan, P., Suantai, S., Phudolsitthiphat, N., 
Generalized self-adaptive algorithm for solving split common fixed point problem and its 
application to image restoration problem (2020), International Journal of Computer 
Mathematics, 97, pp. 1431-1443. 
 
4.) Khemphet, A., Chanthorn, P., Phudolsitthiphat, N., Common Best Proximity Coincidence 
Point Theorem for Dominating Proximal Generalized Geraghty in Complete Metric Spaces 
(2020), Journal of Function Spaces, 2020, pp. 9620254. 
 
5.) Ansari, A.H., Khemphet, A., Phudolsitthiphat, N., Wiriyapongsanon, A., Upper class of type 
I on coupled coincidence point results for some contractions in partially ordered JS-metric 
spaces (2019), Advances in Difference Equations, 2019, pp. 499. 
 
6.) Suparatulatorn, R., Suantai, S., Phudolsitthiphat, N., Reckoning solution of split common 
fixed point problems by using inertial self-adaptive algorithms (2019), Revista de la Real 
Academia de Ciencias Exactas, Fisicas y Naturales - Serie A: Matematicas, 113, pp. 3101-3114. 
 
7.) Phudolsitthiphat, N., Ifcknfcr*Ȯ?,*ȮAmglagbclacȮnmglrȮrfcmpckqȮdmpȮecp_efrwŲqȮrwncȮ
contraction in generalized metric spaces endowed with a directed graph (2019), Thai Journal 
of Mathematics, 17, pp. 288-303. 
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2,ȮįĻ,ħĶ,ĔķļġŅȮĽńĚĕĬńĬĪƢȮ&H-IndexȮ2' 
įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶȮ 
ĶŃħńĭĬŅĬŅĝŅĨŇĪńŘĚĽŇŘĬȮ5ȮĭĪėĺŅĴȮħńĚĬňŘ 
 
1.) Sangkhanan, K., A partial order on transformation semigroups with restricted range that 
preserve double direction equivalence (2021), Open Mathematics, 19, pp. 1366-1377. 
 
2.) Sangkhanan, K., Sanwong, H,*ȮPcesj_pgrwȮ_lbȮEpcclŲqȮpcj_rgmlqȮmlȮqckgepmsnqȮmdȮ
transformations with restricted range that preserve an equivalence (2020), Semigroup Forum, 
100, pp. 568-584. 
 
3.) Sawatraksa, N., Namnak, C., Sangkhanan, K., EpcclŲqȮpcj_rgmlqȮ_lbȮl_rsp_jȮn_prg_jȮmpbcpȮmlȮ
the regular subsemigroup of transformations preserving an equivalence relation and fixed a 
cross-section (2019), Thai Journal of Mathematics, 17, pp. 431-444. 
 
4.) Sangkhanan, K., Sanwong, J., Ranks and isomorphism theorems of semigroups of linear 
transformations with restricted range (2019), Semigroup Forum, 98, pp. 456-471. 
 
5.) Chaichompoo, U., Sangkhanan, K., EpcclŲqȮpcj_rgmlqȮ_lbȮpcesj_pgrwȮdmpȮqckgepmups of 
transformations with restricted range that preserve double direction equivalence relations 
(2019), Thai Journal of Mathematics, 17, pp. 316-332. 
 

3,ȮįĻ,ħĶ,ĔńĠƣŋĨŅȮĳŌƞĝŇĬŅıńĬīŋƢȮ&H-IndexȮ6' 
įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇĪńŘĚĽŇŘĬȮ13ȮĭĪėĺŅĴȮħńĚĬňŘ 
 
1.) Wongsaijai, B., Poochinapan, K., Optimal decay rates of the dissipative shallow water 
waves modeled by coupling the Rosenau-RLW equation and the Rosenau-Burgers equation 
with power of nonlinearity (2021), Applied Mathematics and Computation, 405, pp. 126202. 
 
2.) Chaiwino, W., Manorot, P., Poochinapan, K., Mouktonglang, T., Identifying the locations of 
atmospheric pollution point source by using a hybrid particle swarm optimization (2021), 
Symmetry, 13, pp. 985. 
 
3.) Wongsaijai, B., Charoensawan, P., Chaobankoh, T., Poochinapan, K., Advance in compact 
structure-preserving manner to the RosenauůKawahara model of shallow-water wave (2021), 
Mathematical Methods in the Applied Sciences, 44, pp. 7048-7064. 
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4.) Nanta, S., Yimnet, S., Poochinapan, K., Wongsaijai, B., On the identification of nonlinear 
terms in the generalized Camassa-Holm equation involving dual-power law nonlinearities 
(2021), Applied Numerical Mathematics, 160, pp. 386-421. 
 
5.) Suparatulatorn, R., Charoensawan, P., Poochinapan, K., Dangskul, S., An algorithm for the 
split feasible problem and image restoration (2021), Revista de la Real Academia de Ciencias 
Exactas, Fisicas y Naturales - Serie A: Matematicas, 115, pp. 12. 
 
6.) Wongsaijai, B., Sukantamala, N., Poochinapan, K., A mass-conservative higher-order ADI 
method for solving unsteady convectionůdiffusion equations (2020), Advances in Difference 
Equations, 2020, pp. 513. 
 
7.) Wongsaijai, B., Oonariya, C., Poochinapan, K., Compact structure-preserving algorithm with 
high accuracy extended to the improved Boussinesq equation (2020), Mathematics and 
Computers in Simulation, 178, pp. 125-150. 
 
8.) Chousurin, R., Mouktonglang, T., Wongsaijai, B., Poochinapan, K., Performance of compact 
and non-compact structure preserving algorithms to traveling wave solutions modeled by 
the Kawahara equation (2020), Numerical Algorithms, 85, pp. 523-541. 
 
9.) Disyadej, T., Kwanmuang, S., Muneesawang, P., Promjan, J., Poochinapan, K., Smart 
transmission line maintenance and inspection using mobile robots (2020), Advances in 
Science, Technology and Engineering Systems, 5, pp. 493-500. 
 
10.) Tamang, N., Wongsaijai, B., Mouktonglang, T., Poochinapan, K., Novel algorithm based 
on modification of Galerkin finite element method to general Rosenau-RLW equation in 
(2+1)-dimensions (2020), Applied Numerical Mathematics, 148, pp. 109-130. 
 
11.) Kerdboon, J., Yimnet, S., Wongsaijai, B., Mouktonglang, T., Poochinapan, K., Convergence 
analysis of the higher-order global mass-preserving numerical method for the symmetric 
regularized long wave equation (2020), International Journal of Computer Mathematics, pp. 
1-36. 
 
12.) Suparatulatorn, R., Charoensawan, P., Poochinapan, K., Inertial self-adaptive algorithm 
for solving split feasible problems with applications to image restoration (2019), 
Mathematical Methods in the Applied Sciences, 42, pp. 7268-7284. 
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13.) Wongsaijai, B., Mouktonglang, T., Sukantamala, N., Poochinapan, K., Compact structure-
preserving approach to solitary wave in shallow water modeled by the Rosenau-RLW 
equation (2019), Applied Mathematics and Computation, 340, pp. 84-100. 

 
 

6. ĶĻ,ħĶ,ěŌĸŇĬȮĸŇėŃĽŇĶŇȮ&H-IndexȮ3' 
įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶȮ 
ĶŃħńĭĬŅĬŅĝŅĨŇĪńŘĚĽŇŘĬȮ5ȮĭĪėĺŅĴȮħńĚĬňŘ 
 
1,'ȮPhonin, S,, Likasiri, C., 3-Phase heuristics for capacitated multiple-depot vehicle routing 
problem with separate backhaul and linehaul with a case study on corn residue 
management system &2021'ȮComputers and Industrial Engineering, 158, art,Ȯno,Ȯ107395,Ȯ 
 
2,'ȮTiammee, S,, Likasiri, C., Sustainability in corn production management8ȮA multi-objective 
approach &2020', Journal of Cleaner Production, 257, art,Ȯno,Ȯ120855,Ȯ 
 
3,'ȮPhonin, S,, Likasiri, C., Minimum total distance clustering and balanced distance clustering 
in Northern Thailand's corn crop residue management system, &2019'ȮAIP Conference 
Proceedings, 2116, art,Ȯno,Ȯ110006,Ȯ 

 
4,'ȮDuangdai, E,, Likasiri, C., Gross domestic product predictions based on population, 
rainfall,water inflow and water outflow8ȮA Northern Thailand model, &2019'ȮAIP Conference 
Proceedings, 2116, art,Ȯno,Ȯ210007,Ȯ 
 
5,'ȮLeungsubthawee, K,, Chamchang, P,, Pongvuthithum, R,, Likasiri, C., Maximum matching 
for multi-capacitated fleet backhaul management, &2019'ȮAIP Conference Proceedings, 2116, 
art,Ȯno,Ȯ110005,Ȯ 
 
6,'ȮSaksuriya, P,, Likasiri, C., A new upper bound for routing problem with due date, &2019'Ȯ
Proceedings of International Conference on Computers and Industrial Engineering, CIE, 2019-
October,Ȯ 
 
7,'ȮPongmanawut, P,, Likasiri, C,, Multiple depot vehicle routing problem with split delivery 
&2019', Proceedings of International Conference on Computers and Industrial Engineering, CIE, 
2019-October, 
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7.ȮĶĻ,ħĶ,ĦńģĔĶȮĽŋėńĬīĴŅĸŅȮ&H-IndexȮ2' 
įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇĪńŘĚĽŇŘĬȮ5ȮĭĪėĺŅĴȮħńĚĬňŘ 
 
1.) Mouktonglang, T., Yimnet, S., Sukantamala, N., Wongsaijai, B., Dynamical behaviors of the 
solution to a periodic initialůboundary value problem of the generalized Rosenau-RLW-
Burgers equation (2022), Mathematics and Computers in Simulation, 196, pp. 114-136. 
 
2.) Sukantamala, N., Nanta, S., On Solitary Wave Solutions for the Camassa-Holm and the 
Rosenau-RLW-Kawahara Equations with the Dual-Power Law Nonlinearities (2021), Abstract 
and Applied Analysis, 2021, pp. 6649285. 
 
3.) Wongsaijai, B., Sukantamala, N., Poochinapan, K., A mass-conservative higher-order ADI 
method for solving unsteady convectionůdiffusion equations (2020), Advances in Difference 
Equations, 2020, pp. 513. 
 
4.) Wongsaijai, B., Sukantamala, N., Properties of a generalized class of analytic functions 
with coefficient inequality (2019), Turkish Journal of Mathematics, 43, pp. 630-647. 
 
5.) Wongsaijai, B., Mouktonglang, T., Sukantamala, N., Poochinapan, K., Compact structure-
preserving approach to solitary wave in shallow water modeled by the Rosenau-RLW 
equation (2019), Applied Mathematics and Computation, 340, pp. 84-100. 

 
6. įĻ,ħĶ,ĦńģıĸȮıĸŀĵĴŃĔĸŗņȮ&H-IndexȮ0' 

įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇĪńŘĚĽŇŘĬȮ4ȮĭĪėĺŅĴȮħńĚĬňŘ 
 
1.) Darayon, C., Khebchareon, M., Ploymaklam, N., An invariant-preserving scheme for the 
viscous burgers-poisson system (2021), Computation, 9, pp. 115. 
 
2.) Taweelarp, S., Suntikoon, S., Rojsiraphisal, T., Ploymaklam, N., Saenton, S., Geochemical 
Modeling of Scale Formation due to Cooling and CO2-degassing in San Kamphaeng 
Geothermal Field, Northern Thailand (2021), Chiang Mai University Journal of Natural 
Sciences, 20, pp. 1-12. 
 
3.) Ploymaklam, N., Chaturantabut, S., Reduced-order modeling of a local discontinuous 
galerkin method for burgers-poisson equations (2020), Thai Journal of Mathematics, 18, pp. 
2053-2069. 
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4.) Ploymaklam, N., A local discontinuous Galerkin method for the reduced Burgers-Poisson 
equation (2019), Thai Journal of Mathematics, 17, pp. 515-525. 

 
7,ȮįĻ,ħĶ,īĚĝńĵȮħņĶĚőĳėĳńĦĤƢȮ&H-IndexȮ2' 

įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇĪńŘĚĽŇŘĬȮ5ȮĭĪėĺŅĴȮħńĚĬňŘ 
 
1.) Dumrongpokaphan, T., Patanarapeelert, N., Sitthiwirattham, T., Nonlocal neumann 
boundary value problem for fractional symmetric hahn integrodifference equations (2021), 
Symmetry, 13, pp. 2303. 
 
2.) Dumrongpokaphan, T., Ntouyas, S.K., Sitthiwirattham, T., Separate fractional (P, q)-
integrodifference equations via nonlocal fractional (p, q)-integral boundary conditions (2021), 
Symmetry, 13, pp. 2212. 
 
3.) Dumrongpokaphan, T., Patanarapeelert, N., Sitthiwirattham, T., Existence results of 
nonlocal Robin mixed Hahn and q-difference boundary value problems (2020), Advances in 
Difference Equations, 2020, pp. 294. 
 
4.) Dumrongpokaphan, T., Patanarapeelert, N., Sitthiwirattham, T., On sequential fractional 
q-Hahn integrodifference equations (2020), Mathematics, 8, pp. 753. 
 
5.) Dumrongpokaphan, T., Koshelevaz, O., Kreinovichz, V., Translating discrete estimates into 
a less detailed scale: An optimal approach (2019), Thai Journal of Mathematics, 17, pp. 41-
55. 

 
/.,ȮĶĻ,ħĶ,īŏĬĻĶƢȮőĶěĬƢĻŇĶıŇĻŅĸȮ&H-IndexȮ5' 

įĸĚŅĬĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶ 
ĶŃħńĭĬŅĬŅĝŅĨŇĪńŘĚĽŇŘĬȮ12ȮĭĪėĺŅĴȮħńĚĬňŘ 
 
1.) Chaichana, K., Kitro, A., Chaidee, S., Rojsiraphisal, T., The potential effects of temperature 
on outpatient visits: a case study in Chiang Mai, Thailand (2021), Environmental Science and 
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4.  ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴĔńĭľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚŒľĴƞ  
ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,2561 

(ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŏĸŖĔĬƟŀĵȮĜĭńĭȮĮƖȮı,Ļ,Ȯ2561 ĭńĚėńĭŒĝƟȮĮƖȮı,Ļ,Ȯ2562) 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĜĭńĭĮƖȮı,Ļ,2566 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅ         38      ľĬƞĺĵĔŇĨ 
Ĕ,ȮĔĶŃĭĺĬĺŇĝŅŏĶňĵĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮ26 ȮȮȮȮȮľĬƞĺĵĔŇĨ 
1. ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ ȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮ26ȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
    1.1ȮȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮ26   ȮȮȮľĬƞĺĵĔŇĨ 
       1.1.1ȮȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ ȮȮȮȮȮȮȮȮȮȮ                2        ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0.457/ȮȮĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ/ȮȮȮȮȮȮȮȮȮ/        ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0.4570ȮȮĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ0ȮȮȮȮȮȮȮȮȮ/ȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮ/,/,0ȮȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ7ȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮŒľƟŏĸŊŀĔŏĶňĵĬȮ7ȮľĬƞĺĵĔŇĨȮĴŅěŅĔŀĵƞŅĚĬƟŀĵȮ1ȮĔĸŋƞĴĺŇĝŅĨƞŀœĮĬňŘ 
ȮȮȮȮȮȮȮȮȮĔĸŋƞĴĪňŗȮ/ȮȮıňĝėĦŇĨ 
ȮȮȮȮȮȮȮȮȮ0.45.3ȮȮıňĝėĦŇĨŏĝŇĚŏĽƟĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1ȮȮȮ ľĬƞĺĵĔŇĨ 
         0.450.ȮȮıňĝėĦŇĨȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1ȮȮȮ ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮĔĸŋƞĴĪňŗȮ0ȮȮĔŅĶĺŇŏėĶŅŃľƢ 
ȮȮȮȮȮȮȮȮȮ0.45.5ȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėĦŇĨĻŅĽĨĶƢȮȮȮȮȮȮȮ 1ȮȮȮ ľĬƞĺĵĔŇĨ 
         0.451/ȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮ 1ȮȮȮ ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮ0.4512ȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĲƤĚĔƢĝńĬȮȮȮȮȮȮȮȮȮȮȮȮ 1ȮȮȮ ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮĔĸŋƞĴĪňŗȮ1ȮȮĺŇĵŋĨėĦŇĨ 
ȮȮȮȮȮȮȮȮȮ0.4514ȮȮĪķļġňĔĶŅĲŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮȮȮȮȮȮ 1ȮȮȮ ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮ0.4516ȮȮėŀĴĭŇŏĬĪŀĶŇĔĽƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1ȮȮȮ ľĬƞĺĵĔŇĨȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮĔĸŋƞĴĪňŗȮ2ȮȮĺŇĝŅŀŊŗĬŕȮ 
ȮȮȮȮȮȮȮȮȮ0.45/1ȮȮĪŀıŀőĸĵňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1ȮȮȮ ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮ 
 
 

ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮ16ȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
Ĕ. ĔĶŃĭĺĬĺŇĝŅŏĶňĵĬ                           œĴƞĬƟŀĵĔĺƞŅȮ 04      ľĬƞĺĵĔŇĨ 
1. ĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ œĴƞĬƟŀĵĔĺƞŅȮ 04      ľĬƞĺĵĔŇĨ 
ȮȮ1.1  ĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮ 04      ľĬƞĺĵĔŇĨȮȮ 
ȮȮ   1.1.1  ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ      2        ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮ0.457/ȮȮĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/        ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮ0.4570ȮȮĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮ1.1.2  ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŏĸŊŀĔ   7ȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮŒľƟŏĸŊŀĔŏĶňĵĬȮ7ȮľĬƞĺĵĔŇĨȮĴŅěŅĔŀĵƞŅĚĬƟŀĵȮ1ȮĔĸŋƞĴĺŇĝŅĨƞŀœĮĬňŘ 
ȮȮȮȮȮȮȮȮȮȮȮĔĸŋƞĴĪňŗȮ/ȮıňĝėĦŇĨ 
Ȯ          206705ȮȮıňĝėĦŇĨŏĝŇĚŏĽƟĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3   ȮȮȮȮȮľĬƞĺĵĔŇĨ           
           206720ȮȮıňĝėĦŇĨȮ1                               3        ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮĔĸŋƞĴĪňŗȮ0ȮĔŅĶĺŇŏėĶŅŃľƢ 
ȮȮȮȮȮȮȮȮȮȮ 0.45.5ȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėĦŇĨĻŅĽĨĶƢȮȮȮȮȮȮȮ 1ȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨȮ   
           0.451/ȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮ0.4512ȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĲƤĚĔƢĝńĬȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮĔĸŋƞĴĪňŗȮ1ȮĪŀıŀőĸĵň 
ȮȮȮȮȮȮȮȮȮȮȮĮĶńĭœĮŀĵŌƞŒĬĔĸŋƞĴȮ4 
ȮȮȮȮȮȮȮȮȮȮȮĮĶńĭœĮŀĵŌƞŒĬĔĸŋƞĴȮ4 
           0.45/1ȮȮĪŀıŀőĸĵň ȮȮȮȮȮȮȮȮȮȮ   Ȯ3       ľĬƞĺĵĔŇĨ 
 
ȮȮȮȮȮȮȮȮȮȮȮĔĸŋƞĴĪňŗȮ2ȮĺŇĝŅŀŊŗĬȮŕ 
ȮȮȮȮȮȮȮȮȮȮȮĮĶńĭœĮŀĵŌƞŒĬĔĸŋƞĴȮ3  Īŀıŀőĸĵň 
           206736  ĪķļġňĔĶŅĲŐĸŃĔŅĶĮĶŃĵŋĔĨƢ   3 ȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
           206738 ȮėĦŇĨĻŅĽĨĶƢŏĝŇĚĔŅĶěńħ       3 ȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
ĮĶńĭėņŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮŐĸŃŏĬŊŘŀľŅȮĔĶŃĭĺĬ
ĺŇĝŅȮ0.45.5ȮȮŏıŊŗŀėĺŅĴŏľĴŅŃĽĴȮŐĸŃĪńĬĽĴńĵ 

 
 
ŏĮĸňŗĵĬĝŊŗŀĔĸŋƞĴĪňŗ 3 ŏĮƦĬȮĪŀıŀőĸĵňȮŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭĔŅĶěńħĔĸŋƞĴĺŇĝŅŒľĴƞȮȮĵƟŅĵĺŇĝŅȮ
0.4514Ȯ0.4516ȮœĮŀĵŌƞŒĬĔĸŋƞĴĪňŗȮ2ȮŐĸŃĬņ
ĺŇĝŅȮ0.45/1ȮěŅĔĔĸŋƞĴŀŊŗĬŕȮĴŅŀĵŌƞŒĬĔĸŋƞĴĪňŗȮ1Ȯ
ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭĝŊŗŀĔĸŋƞĴ 
 
ĵƟŅĵĺŇĝŅȮ0.45/1ȮœĮŀĵŌƞŒĬĔĸŋƞĴĪňŗȮ1 ŐĸŃĵƟŅĵĺŇĝŅȮ
0.4514Ȯ0.4516ȮěŅĔĔĸŋƞĴĪňŗȮ1ȮĴŅŀĵŌƞŒĬĔĸŋƞĴĪňŗȮ2Ȯ
ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭĝŊŗŀĔĸŋƞĴȮŐĸŃŏĮĸňŗĵĬĝŊŗŀĺŇĝŅȮ
0.4516ȮŒľƟĨĶĚĨŅĴĻńıĪƢĭńĠĠńĨŇ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,2561 
(ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŏĸŖĔĬƟŀĵȮĜĭńĭȮĮƖȮı,Ļ,Ȯ2561 ĭńĚėńĭŒĝƟȮĮƖȮı,Ļ,Ȯ2562) 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĜĭńĭĮƖȮı,Ļ,2566 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

 
 
 
/,/,1ȮȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ ȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮ/3ȮȮ ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅėĦŇĨĻŅĽĨĶƢŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮőħĵŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅŒľƟėĺŅĴŏľŖĬĝŀĭȮĪńŘĚĬňŘȮĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅĭńĚėńĭ
ŏĸŊŀĔŏĮƦĬĺŇĝŅŏĸŊŀĔœħƟȮħńĚĬňŘ 
ĔĸŋƞĴĪňŗȮ/ȮȮıňĝėĦŇĨ 
0.45.3ȮȮıňĝėĦŇĨŏĝŇĚŏĽƟĬȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮ  1ȮȮȮ ľĬƞĺĵĔŇĨȮȮȮȮȮȮȮȮȮȮ 
0.45.4ȮȮıňĝėĦŇĨȮ0ȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮ  1ȮȮȮ ľĬƞĺĵĔŇĨȮȮȮȮȮ 
0.450.ȮȮıňĝėĦŇĨȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1ȮȮ ľĬƞĺĵĔŇĨ 
0.450/ȮȮĪķļġňĔĶŋĮěņĔńħȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮ 1ȮȮȮ ľĬƞĺĵĔŇĨ 
0.4500ȮȮĪķļġňĲƕĸħƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮ 1ȮȮ ľĬƞĺĵĔŇĨ 
0.4501ȮȮĪķļġňĶŇĚŐĸŃĴŀħŌĸȮ/ȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮ 1Ȯ ľĬƞĺĵĔŇĨ 
 
 
 
 
 
 
0.4502ȮȮĪķļġňĔŉŗĚĔĶŋĮŏĝŇĚıňĝėĦŇĨ ȮȮȮȮȮȮȮ 1ȮȮȮ ľĬƞĺĵĔŇĨ 
0.4503ȮȮıňĝėĦŇĨŏŀĔĳı ȮȮȮȮȮȮȮȮ  1ȮȮȮ ľĬƞĺĵĔŇĨ 
ĔĸŋƞĴĪňŗȮ0ȮȮĔŅĶĺŇŏėĶŅŃľƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
0.45.5ȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėĦŇĨĻŅĽĨĶƢȮȮȮȮȮȮȮȮ 1ȮȮȮ ľĬƞĺĵĔŇĨȮȮȮȮȮ 
 
 
 
 

ȮȮȮȮȮȮȮȮȮȮȮ0/7531ȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ    3 ȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
 
 
1.1.3  ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ              œĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮ   Ȯ/3       ľĬƞĺĵĔŇĨ 
ȮȮȮȮőħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅŏľĸƞŅĬňŘȮľĶŊŀĔĶŃĭĺĬĺŇĝŅŀŊŗĬŕȮĪňŗėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶȮŒľƟėĺŅĴŏľŖĬĝŀĭȮȮ     
 
ĔĸŋƞĴĪňŗȮ/ȮıňĝėĦŇĨ 
0.45.3ȮȮıňĝėĦŇĨŏĝŇĚŏĽƟĬȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮľĬƞĺĵĔŇĨȮȮȮȮȮȮȮȮȮȮ 
0.45.4ȮȮıňĝėĦŇĨȮ0ȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮľĬƞĺĵĔŇĨȮȮȮȮȮ 
0.450.ȮȮıňĝėĦŇĨȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
0.450/ȮȮĪķļġňĔĶŋĮěņĔńħȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
0.4500ȮȮĪķļġňĲƕĸħƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 

ĮƕħĔĶŃĭĺĬĺŇĝŅ 
 
 
 
 
206723   ĪķļġňěņĬĺĬŏĝŇĚıňĝėĦŇĨ   3        ľĬƞĺĵĔŇĨ 
 
0.4502ȮȮĪķļġňĔŉŗĚĔĶŋĮŏĝŇĚıňĝėĦŇĨ ȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
0.4503ȮȮıňĝėĦŇĨŏŀĔĳı ȮȮȮȮȮȮȮȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ĔĸŋƞĴĪňŗȮ2ȮĔŅĶĺŇŏėĶŅŃľƢ 
0.45.5ȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėĦŇĨĻŅĽĨĶƢȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨȮȮȮȮȮ 
206711  ĺŇīňěŋħĨĶŉĚŐĸŃĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħĽņľĶńĭ 
             ĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ   ȮȮȮȮȮȮȮȮȮȮȮȮȮ1Ȯ       ľĬƞĺĵĔŇĨȮȮ 
206712 ėĦŇĨĻŅĽĨĶƢĽņľĶńĭĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ              1Ȯ       ľĬƞĺĵĔŇĨȮȮ 
 

ŏıŇŗĴĺŇĝŅȮ0/7531ȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟĴňĺŇĝŅ
ĭńĚėńĭŏĸŊŀĔĪňŗŏĮƦĬıŊŘĬģŅĬĽņėńĠħƟŅĬĔŅĶ
ĮĶŃĵŋĔĨƢ 
 
ĮĶńĭĕƟŀėĺŅĴŒľƟŏľĴŅŃĽĴ 
 
 
 
 
 
 
 
 
ĮƕħĔĶŃĭĺĬĺŇĝŅȮ0.4501Ȯ: ĪķļġňĶŇĚŐĸŃ
ĴŀħŌĸȮ/ȮőħĵœĴƞŏŀŅĶľńĽĔĶŃĭĺĬĺŇĝŅȮŏĬŊŗŀĚěŅĔ
ŏĬŊŘŀľŅĴňėĺŅĴĞŘņĞƟŀĬĔńĭĺŇĝŅȮ206720ȮĞŉŗĚŏĮƦĬ
ĺŇĝŅĭńĚėńĭŏĸŊŀĔȮŐĸŃŏĬŊŘŀľŅŏıňĵĚıŀĨƞŀĔŅĶĪņ
ĺŇěńĵ 
ŏĮƕħĺŇĝŅȮ0.4501Ȯ: ĪķļġňěņĬĺĬŏĝŇĚıňĝėĦŇĨȮ
ĨŅĴėņŐĬŃĬņĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇ 
 
 
 
 
ŏĮƕħĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔŒľĴƞȮėŊŀȮĺŇĝŅȮ0.45//Ȯ
0.45/0ȮȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬ
ĺŇĝŅėĦŇĨĻŅĽĨĶƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢĪŅĚĺŇīňěŋħ
ĨĶŉĚ ŐĸŃĔŅĶĺŇěńĵĪŅĚħƟŅĬĔŅĶŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚȮ
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,2561 
(ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŏĸŖĔĬƟŀĵȮĜĭńĭȮĮƖȮı,Ļ,Ȯ2561 ĭńĚėńĭŒĝƟȮĮƖȮı,Ļ,Ȯ2562) 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĜĭńĭĮƖȮı,Ļ,2566 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

 
 
0.451.ȮȮĪķļġňěŋħĨĶŉĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮȮȮ 1ȮȮȮȮȮȮ ľĬƞĺĵĔŇĨ 
0.451/ȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1ȮȮȮȮȮȮ ľĬƞĺĵĔŇĨ 
0.4510ȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮ0 ȮȮȮȮȮȮȮ 1ȮȮȮȮȮȮ ľĬƞĺĵĔŇĨ 
0.4511ȮȮĔŅĶĺŇŏėĶŅŃľƢěņĬĺĬŏĝŇĚĞƟŀĬȮȮȮȮȮȮȮ 1ȮȮȮȮȮȮ ľĬƞĺĵĔŇĨ 
0.4512ȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĲƤĚĔƢĝńĬ ȮȮȮȮȮȮȮ 1ȮȮȮȮȮȮ ľĬƞĺĵĔŇĨ 
0.4517ȮȮĪķļġňĮĶŇĳŌĴŇĭŅĬŅėȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1ȮȮȮȮȮȮ ľĬƞĺĵĔŇĨ 
0.455/ȮȮĪķļġňėĺŅĴĬƞŅěŃŏĮƦĬȮ/ ȮȮȮȮȮȮ 1ȮȮȮȮȮȮ ľĬƞĺĵĔŇĨ 
0.4550ȮȮĪķļġėĺŅĴĬƞŅěŃŏĮƦĬȮ0ȮȮȮȮȮȮȮȮȮȮȮ 1ȮȮȮȮȮȮ ľĬƞĺĵĔŇĨ 
0.4551ȮȮĔĶŃĭĺĬĔŅĶŏĲƚĬĽŋƞĴŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮȮȮȮ 1ȮȮȮ ľĬƞĺĵĔŇĨ 
 
 
 
0.461/ȮȮĔŅĶĺŇŏėĶŅŃľƢėŀĬŏĺĔĞƢȮȮȮȮȮȮȮȮȮȮȮȮȮ 1ȮȮȮȮȮ ľĬƞĺĵĔŇĨ 
0.4610ȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŐĮĶįńĬȮȮȮȮȮȮȮȮȮȮȮȮȮ 1ȮȮȮȮ ľĬƞĺĵĔŇĨ 
ĔĸŋƞĴĪňŗȮ1ȮȮĺŇĵŋĨėĦŇĨ 
 
 
0.4507ȮȮĪķļġňĔĶŅĲŏĝŇĚıňĝėĦŇĨ ȮȮȮȮȮȮȮȮ 1ȮȮ ľĬƞĺĵĔŇĨ 
0.4514ȮȮĪķļġňĔĶŅĲŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮȮȮȮȮȮȮ 1ȮȮȮ ľĬƞĺĵĔŇĨ 
0.4516ȮȮėŀĴĭŇŏĬĪŀĶŇĔĽƢ ȮȮȮȮȮȮȮȮ  1ȮȮȮ ľĬƞĺĵĔŇĨȮȮȮȮ 
ĔĸŋƞĴĪňŗȮ2ȮȮĺŇĝŅŀŊŗĬŕ 
0.45/1ȮȮĪŀıŀőĸĵňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1  Ȯ ľĬƞĺĵĔŇĨȮ 
0.45/2ȮȮĪŀıŀőĸĵňŏĝŇĚıňĝėĦŇĨȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮ ľĬƞĺĵĔŇĨ 
 
0.4513ȮȮĪķļġňħŇĽĨĶŇĭŇĺĝńĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮȮȮȮȮȮȮȮȮ1Ȯ ľĬƞĺĵĔŇĨ 
 

 
 
0.451.ȮȮĪķļġňěŋħĨĶŉĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
0.451/ȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
0.4510ȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚěĶŇĚȮ0 ȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
0.4511ȮȮĔŅĶĺŇŏėĶŅŃľƢěņĬĺĬŏĝŇĚĞƟŀĬȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
0.4512ȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĲƤĚĔƢĝńĬ ȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
0.4517ȮȮĪķļġňĮĶŇĳŌĴŇĭŅĬŅėȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
0.455/ȮȮĪķļġňėĺŅĴĬƞŅěŃŏĮƦĬȮ/ ȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
0.4550ȮȮĪķļġėĺŅĴĬƞŅěŃŏĮƦĬȮ0ȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
0.4551ȮȮĔĶŃĭĺĬĔŅĶŏĲƚĬĽŋƞĴŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
206773 ĪķļġňėĺĭėŋĴŏĝŇĚŏĲƚĬĽŋƞĴ  ȮȮȮȮȮȮȮȮȮȮȮȮ1Ȯ      ľĬƞĺĵĔŇĨȮȮ 
 
 
0.461/ȮȮĔŅĶĺŇŏėĶŅŃľƢėŀĬŐĺĔĞƢȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
0.4610ȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŐĮĶįńĬȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ĔĸŋƞĴĪňŗȮ3ȮȮĪŀıŀőĸĵň 
0.45/1ȮȮ Īŀıŀőĸĵň                 3        ľĬƞĺĵĔŇĨ 
206714  ĪŀıŀőĸĵňŏĝŇĚıňĝėĦŇĨ   3       ľĬƞĺĵĔŇĨ 

ĮĶńĭœĮŀĵŌƞĔĸŋƞĴȮ4 
ĮĶńĭœĮŀĵŌƞĔĸŋƞĴȮ4 
ĮĶńĭœĮŀĵŌƞĔĸŋƞĴȮ4 

ĔĸŋƞĴĪňŗȮ2ȮĺŇĝŅŀŊŗĬȮŕ 
ĮĶńĭœĮŀĵŌƞĔĸŋƞĴȮ3 
ĮĶńĭœĮŀĵŌƞĔĸŋƞĴȮ3 
206729   ĪķļġňĔĶŅĲŏĝŇĚıňĝėĦŇĨ     3        ľĬƞĺĵĔŇĨ 

ĵĔŏĸŇĔ 
 

ĞŉŗĚŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĔŅĶĪņĮĶŇĠĠŅĬŇıĬīƢ 
 
 
ĮĶńĭėņŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮŐĸŃŏĬŊŘŀľŅȮĔĶŃĭĺĬ
ĺŇĝŅȮ0.451/ȮȮŏıŊŗŀėĺŅĴŏľĴŅŃĽĴȮŐĸŃĪńĬĽĴńĵ 

 
 
 
 
ĮĶńĭėņŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮŐĸŃŏĬŊŘŀľŅĔĶŃĭĺĬĺŇĝŅȮ
0.455/*Ȯ0.4550ȮȮŏıŊŗŀėĺŅĴŏľĴŅŃĽĴȮŐĸŃĪńĬĽĴńĵ 

 
ŏĮƕħĺŇĝŅȮ0.4553ȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňıŊŘĬģŅĬŒĬ
ĔŅĶĺŇěńĵĪŅĚħƟŅĬĔĶŃĭĺĬĔŅĶŏĲƚĬĽŋƞĴŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢ 
ŏıŇŗĴȮCLO ĔĶŃĭĺĬĺŇĝŅȮ0.461/ȮŒľƟĽŀħėĸƟŀĚĔńĭ
ľĸńĔĽŌĨĶŒľĴƞ 
 
ŏĮĸňŗĵĬĝŊŗŀĔĸŋƞĴĪňŗȮ1ȮŏĮƦĬȮĪŀıŀőĸĵňŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭĶŅĵĺŇĝŅȮȮĵƟŅĵĺŇĝŅȮ0.4507Ȯ
0.4514Ȯ0.4516ȮœĮŀĵŌƞŒĬĔĸŋƞĴĪňŗȮ2ȮŐĸŃĬņ
ĺŇĝŅȮ0.45/1Ȯ0.45/2ȮěŅĔĔĸŋƞĴŀŊŗĬŕȮĴŅŀĵŌƞŒĬ
ĔĸŋƞĴĪňŗȮ1ȮŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭĝŊŗŀĔĸŋƞĴ 
 
 
ĵƟŅĵĺŇĝŅȮ0.45/1Ȯ0.45/2ȮŒľƟĨĶĚĔńĭĝŊŗŀĔĸŋƞĴ 
ĵƟŅĵĺŇĝŅȮ0.4507ȮŒľƟĨĶĚĔńĭĝŊŗŀĔĸŋƞĴ 
 
ĵĔŏĸŇĔĺŇĝŅȮ0.4513ȮŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭ
ľĸńĔĽŌĨĶŒľĴƞ 

http://www.sciencedirect.com/science/journal/0012365X
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,2561 
(ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŏĸŖĔĬƟŀĵȮĜĭńĭȮĮƖȮı,Ļ,Ȯ2561 ĭńĚėńĭŒĝƟȮĮƖȮı,Ļ,Ȯ2562) 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĜĭńĭĮƖȮı,Ļ,2566 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

 
 
 
0.4521ȮȮĪķļġňĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ  1Ȯ ľĬƞĺĵĔŇĨ 
0.453/ȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕĕńŘĬĽŌĚ  1Ȯ ľĬƞĺĵĔŇĨ 
0.4561Ȯ ŏĪėĬŇėĔŅĶĺŇěńĵĔŅĶħņŏĬŇĬĚŅĬȮ/ 1Ȯ ľĬƞĺĵĔŇĨ 
0.4567ȮȮľńĺĕƟŀŏĸŊŀĔĽĶĶŒĬėĦŇĨĻŅĽĨĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮ1Ȯ ľĬƞĺĵĔŇĨ 
0/750.ȮȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚŏĴĪĶŇĔĞƢ  1 ľĬƞĺĵĔŇĨ 
0/751/ȮȮ ĔŅĶĺŇŏėĶŅŃľƢĮĶŃĵŋĔĨƢ  1Ȯ ľĬƞĺĵĔŇĨ 
0/752/ȮȮ ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵ  1Ȯ ľĬƞĺĵĔŇĨ 
0/7531ȮȮ ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ  1Ȯ ľĬƞĺĵĔŇĨ 
0/754/Ȯ ĔŅĶěņĸŀĚŐĭĭŏĝŇĚėĦŇĨĻŅĽĨĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮ1Ȯ ľĬƞĺĵĔŇĨ 
 
0/7544ȮȮ ĪķļġňėĺĭėŋĴŏĝŇĚėĦŇĨĻŅĽĨĶƢ  1Ȯ ľĬƞĺĵĔŇĨ 
0/7546Ȯ ėĦŇĨĻŅĽĨĶƢŒĬıĸĻŅĽĨĶƢĕŀĚœľĸ 1Ȯ ľĬƞĺĵĔŇĨ 
0/756/Ȯ ĶŅĔģŅĬĕŀĚĔŅĶľŅėƞŅŏľĴŅŃĪňŗĽŋħ 1Ȯ ľĬƞĺĵĔŇĨ 
0/7567ȮȮ ľńĺĕƟŀŏĸŊŀĔĽĶĶŒĬėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮȮȮȮȮ1Ȯ ľĬƞĺĵĔŇĨ 
ȮȮȮȮľĶŊŀŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅėĦŇĨĻŅĽĨĶƢŀŊŗĬŕȮŒĬĶŃħńĭĭńĦĤŇĨĻŉĔļŅ
ĬŀĔŏľĬŊŀěŅĔĪňŗĶŃĭŋœĺƟĕƟŅĚĨƟĬȮȮőħĵœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶĭńĦĤŇĨĻŉĔļŅĮĶŃěņĽŅĕŅĺŇĝŅȮ 
ȮȮȮȮȮȮȮ 
 
ȮȮ/,0ȮĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮ-ȮœĴƞĴňȮ- 
ȮȮ 
 
Ȯ0,ȮȮĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚ ȮȮȮȮȮȮȮȮȮ-ȮœĴƞĴňȮ-ȮȮ 
 
 

206736   ĪķļġňĔĶŅĲŐĸŃĔŅĶĮĶŃĵŋĔĨƢ               3        ľĬƞĺĵĔŇĨ 
206738 Ȯ ėĦŇĨĻŅĽĨĶƢŏĝŇĚĔŅĶěńħ   3        ľĬƞĺĵĔŇĨ 
 
0.4521ȮȮĪķļġňĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢ  ȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 

ĵĔŏĸŇĔ 
ĵĔŏĸŇĔ 

0.4567ȮȮľńĺĕƟŀŏĸŊŀĔĽĶĶŒĬėĦŇĨĻŅĽĨĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
ĵĔŏĸŇĔ 
ĵĔŏĸŇĔ 

0/752/ȮȮ ĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵ  ȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
0/7531ȮȮ ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ  ȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 

ĵĔŏĸŇĔ 
 
0/7544ȮȮ ĪķļġňėĺĭėŋĴŏĝŇĚėĦŇĨĻŅĽĨĶƢ  ȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 

ĵĔŏĸŇĔ 
ĵĔŏĸŇĔ 

0/7567ȮȮ ľńĺĕƟŀŏĸŊŀĔĽĶĶŒĬėĦŇĨĻŅĽĨĶƢĮĶŃĵŋĔĨƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĵĔŏĸŇĔ 
ľĴŅĵŏľĨŋȮ:ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮľĴŅĵĩŉĚȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢȮ&0.4,,,Ȯĺ,ėĦ,Ȯ,,,'ȮŐĸŃȮĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢ
ĮĶŃĵŋĔĨƢȮ&0/7,,,Ȯĺ,ėĮ,Ȯ,,,' 
  1.2  ĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃ  
ȮȮȮȮȮȮĬńĔĻŉĔļŅŀŅěŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃœħƟĨŅĴėĺŅĴŏľŖĬĝŀĭ
ĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
 2. ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮ ȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮĔĶĦňĪňŗĬńĔĻŉĔļŅĕŅħėĺŅĴĶŌƟıŊŘĬģŅĬĭŅĚĮĶŃĔŅĶĪňŗěņŏĮƦĬĽņľĶńĭĔŅĶĻŉĔļŅȮ
ĬńĔĻŉĔļŅěŃĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮĨŅĴėĺŅĴ

ĵƟŅĵĺŇĝŅȮ0.4514Ȯ0.4516ȮěŅĔĔĸŋƞĴĪňŗȮ1ȮĴŅŀĵŌƞŒĬ
ĔĸŋƞĴĪňŗȮ2ȮŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭĝŊŗŀĔĸŋƞĴȮŐĸŃŏĮĸňŗĵĬ
ĝŊŗŀĺŇĝŅȮ0.4516ȮŒľƟĨĶĚĨŅĴĻńıĪƢĭńĠĠńĨŇ 
 
ĵĔŏĸŇĔĺŇĝŅȮ0.453/Ȯ0.4561ȮȮŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭľĸńĔĽŌĨĶŒľĴƞ 
 
ĵĔŏĸŇĔĺŇĝŅȮ0/750.Ȯ0/751/ȮŏĬŊŗŀĚěŅĔŏĬŊŘŀľŅ
ĴňėĺŅĴĞŘņĞƟŀĬĔńĭĺŇĝŅĪňŗĴňŀĵŌƞȮ 
 
 
ĵĔŏĸŇĔĺŇĝŅȮ0/754/ȮŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭ
ľĸńĔĽŌĨĶŒľĴƞȮ 
 
ĵĔŏĸŇĔĺŇĝŅȮ0/7546Ȯ0/756/ȮȮŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭľĸńĔĽŌĨĶŒľĴƞ 
 
 
ĮĶńĭĕƟŀėĺŅĴŒľƟŀĵŌƞĨƞŀĪƟŅĵȮ/,/,1ȮŐĸƟĺ 
 
 
 
ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬ
ĺŇĝŅĬŀĔĽŅĕŅĺŇĝŅŏĜıŅŃȮĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀ
ĔŅĶĪņĮĶŇĠĠŅĬŇıĬīƢ 
ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬ
ĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚȮĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀ
ĔŅĶĪņĮĶŇĠĠŅĬŇıĬīƢ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,2561 
(ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŏĸŖĔĬƟŀĵȮĜĭńĭȮĮƖȮı,Ļ,Ȯ2561 ĭńĚėńĭŒĝƟȮĮƖȮı,Ļ,Ȯ2562) 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚĜĭńĭĮƖȮı,Ļ,2566 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

 
ĕ,ȮĮĶŇĠĠŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮ0.4577ȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0ȮȮȮȮľĬƞĺĵĔŇĨ 
 
ė,ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
ȮȮȮȮ/,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮȮȮȮȮ-ĳŅļŅĨƞŅĚĮĶŃŏĪĻ- 
ȮȮȮȮ0,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅ 
ȮȮȮȮȮȮȮŒĬĔĶĦňĪňŗĬńĔĻŉĔļŅĕŅħıŊŘĬģŅĬĪňŗěņŏĮƦĬĭŅĚĺŇĝŅȮŀŅěěŃĔņľĬħŒľƟĻŉĔļŅĺŇĝŅ
ėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŇĠĠŅĨĶňĕńŘĬĽŌĚŏıŇŗĴŏĨŇĴĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅ 
Ě,ȮĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶ 
ȮȮȮȮȮȮȮįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞ
ľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮ
TCI Tier/ȮľĶŊŀŏįĵŐıĶƞŏĮƦĬĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&Full Paper) ŒĬŏŀĔĽŅĶŏįĵŐıĶƞ
ĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings) ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĵŀĴĶńĭŒĬĽŅĕŅĺŇĝŅȮľĶŊŀ
ĔŅĶĮĶŃĝŋĴĶŃħńĭĝŅĨŇĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗěńħőħĵĽĴŅėĴėĦŇĨĻŅĽĨĶƢŐľƞĚĮĶŃŏĪĻœĪĵ
ŒĬıĶŃĭĶĴĶŅĝŌĮĩńĴĳƢȮ&Annual Meeting in Mathematics)  őħĵĴňĬńĔĻŉĔļŅŏĮƦĬ
ĝŊŗŀŐĶĔŐĸŃŏĮƦĬĭĪėĺŅĴĳŅļŅŀńĚĔķļŀĵƞŅĚĬƟŀĵȮ/ȮŏĶŊŗŀĚ 
 
 
 
 
ľĴŅĵŏľĨŋȮ:ȮĔĶŃĭĺĬĺŇĝŅŒĬĽŅĕŅĺŇĝŅŏĜıŅŃȮľĴŅĵĩŉĚȮĔĶŃĭĺĬĺŇĝŅŒĬĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢȮ&0.4,,,Ȯĺ,ėĦ,Ȯ,,,'ȮŐĸŃȮĽŅĕŅĺŇĝŅėĦŇĨĻŅĽĨĶƢ
ĮĶŃĵŋĔĨƢȮ&0/7,,,Ȯĺ,ėĮ,Ȯ,,,' 

ŏľŖĬĝŀĭĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
ĕ. ĮĶŇĠĠŅĬŇıĬīƢ               Ȯ 
ȮȮȮȮ0.4577ȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/0ȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
 
ė. ĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞĬńĭľĬƞĺĵĔŇĨĽŃĽĴ 
ȮȮȮȮ/,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĭńĦĤŇĨĺŇĪĵŅĸńĵȮȮȮȮȮȮ-ĳŅļŅĨƞŅĚĮĶŃŏĪĻ- 
ȮȮȮȮ0,ȮĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĴňȮ 
 
 
 
Ě.  ĔŇěĔĶĶĴĪŅĚĺŇĝŅĔŅĶȮĮĶŃĔŀĭħƟĺĵ 
įĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚįĸĚŅĬĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶŏįĵŐıĶƞľĶŊŀ

ŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĨŀĭĶńĭŒľƟŏįĵŐıĶƞŒĬĺŅĶĽŅĶĶŃħńĭĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸȮTCI 
TierȮ/ȮľĶŊŀŏįĵŐıĶƞŏĮƦĬĭĪėĺŅĴĜĭńĭŏĨŖĴȮ&Full Paper) ŒĬŏŀĔĽŅĶŏįĵŐıĶƞĔŅĶ
ĮĶŃĝŋĴĺŇĝŅĔŅĶȮ&Proceedings) ĶŃħńĭĬŅĬŅĝŅĨŇȮĪňŗŏĮƦĬĪňŗĵŀĴĶńĭőħĵėĺŅĴŏľŖĬĝŀĭ
ĕŀĚėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮľĶŊŀĔŅĶĮĶŃĝŋĴĶŃħńĭĝŅĨŇĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗěńħ
őħĵĽĴŅėĴėĦŇĨĻŅĽĨĶƢŐľƞĚĮĶŃŏĪĻœĪĵŒĬıĶŃĭĶĴĶŅĝŌĮĩńĴĳƢȮ&Annual Meeting 
in Mathematics) őħĵĴňĬńĔĻŉĔļŅŏĮƦĬĝŊŗŀŐĶĔıĶƟŀĴĔńĭĶŃĭŋĽńĚĔńħȮ&Affiliation) ĺƞŅ
ŏĮƦĬȮĳŅėĺŇĝŅėĦŇĨĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢ ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ(Department 
of Mathematics, Faculty of Science, Chiang Mai University) ŀĵƞŅĚĬƟŀĵȮ/Ȯ
ŏĶŊŗŀĚ 
 

 
  
 
 
 
ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭľĸńĔĽŌĨĶŒľĴƞ 
 
 
 
 
ĮĶńĭĮĶŋĚŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĭńĦĤŇĨ
ĺŇĪĵŅĸńĵȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮȮŏĔĦĤƢ
ŐĸŃŐĬĺĮĢŇĭńĨŇĔŅĶŏįĵŐıĶƞįĸĚŅĬĮĶŇĠĠŅ
ĬŇıĬīƢ 
 
ŏıŇŗĴĔŅĶĮĶŃĝŋĴĶŃħńĭĝŅĨŇĪŅĚėĦŇĨĻŅĽĨĶƢȮ
AMM ŏĬŊŗŀĚěŅĔŏĮƦĬĔŅĶĮĶŃĝŋĴĮĶŃěņĮƖĪŅĚ
ėĦŇĨĻŅĽĨĶƢĶŃħńĭĮĶŃŏĪĻĪňŗĴňėĺŅĴŏĜıŅŃĪŅĚ
ėĦŇĨĻŅĽĨĶƢŐĸŃĴňĶŃĭĭĔŅĶěńħĪņȮ
Proceedings ĪňŗĴňĴŅĨĶģŅĬĽŅĔĸŏĪňĵĭŏĪƞŅ
ľĶŊŀœĴƞĬƟŀĵĔĺƞŅĺŅĶĽŅĶĪňŗĨňıŇĴıƢŒĬĮĶŃŏĪĻ
œĪĵĶŃħńĭȮTCI Tier 1 

ľĴŅĵŏľĨŋȮ8ȮœħƟĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅĪŋĔĔĶŃĭĺĬĺŇĝŅőħĵŏıŇŗĴįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĔĶŃĭĺĬĺŇĝŅȮ&Course Learning Outcomes) ŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ
ĶŌĮŐĭĭȮOutcome-Based Education (OBE) 
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5. ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĕƟŀŐĨĔĨƞŅĚĶŃľĺƞŅĚŐįĬĔŅĶĻŉĔļŅŏħŇĴĔńĭŐįĬĔŅĶĻŉĔļŅŒľĴƞ 
ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 
ĝńŘĬĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
                                   ĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŏĸŊŀĔ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŏĸŊŀĔ 1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 1 
                                    ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ 7 

ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŏĸŊŀĔ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŏĸŊŀĔ 1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 1 
                                    
 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ 7 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 4 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ ȮȮ7 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔĶŃĭĺĬĺŇĝŅĭńĚėńĭŏĸŊŀĔ 1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ 4 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĽŀĭįƞŅĬŏĚŊŗŀĬœĕĳŅļŅĨƞŅĚĮĶŃŏĪĻ 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ ȮȮ7 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ȮȮľĬƞĺĵĔŇĨ 
0.457/  ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ Ȯ4 
0.4577ȮȮȮȮȮȮȮȮȮȮȮȮ ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 4 
  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ /1 

ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ȮȮľĬƞĺĵĔŇĨ 
0.457/  ĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĔĶŃĭĺĬĺŇĝŅŏĸŊŀĔ Ȯ4 
0.4577ȮȮȮȮȮȮȮȮȮȮ ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ 4 
  ŏĽĬŀľńĺĕƟŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ /1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ȮȮľĬƞĺĵĔŇĨ 
0.4570     ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
0.4577ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭĺŇĪĵŅĬŇıĬīƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ 5 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ȮȮľĬƞĺĵĔŇĨ 
0.4570     ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽńĴĴĬŅėĦŇĨĻŅĽĨĶƢȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
0.4577ȮȮȮȮȮȮ ĺŇĪĵŅĬŇıĬīƢĮĶŇĠĠŅőĪ ȮȮȮ4 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŀĭĺŇĪĵŅĬŇıĬīƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ 5 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮȮ16ȮȮľĬƞĺĵĔŇĨ ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮȮ16ȮȮľĬƞĺĵĔŇĨ 
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6.    ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,0337 
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