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ĭĪĔĸŀĬĕŀĚŐĨƞĸŃĝĬĝŅĨŇĴňĸńĔļĦŃŏħƞĬĪňŗŐĽħĚĩŉĚėĺŅĴœıŏĶŅŃĨƞŅĚĔńĬ ĭĪĔĸŀĬĕŀĚ

œĪĵ ĸńĔļĦŃŏħƞĬĪňŗĭƞĚĭŀĔėĺŅĴœıŏĶŅŃėŊŀŏĽňĵĚĽńĴįńĽŒĬ ĔĺňĪňŗĮĶŃıńĬīƢĭĪĔĸŀĬőħĵŒĝƟĽńĴįńĽŒĬĪňŗ
ŐıĶĺıĶŅĺěŉĚŏĶňĵĔœħƟĺƞŅŏĮƦĬĔĺňĪňŗĴňėĺŅĴŏĮƦĬŀńěĜĶŇĵŃŐĸŃŏĮƦĬĨƟĬŐĭĭȮĽŋĬĪĶĳŌƞĔĺňŏŀĔĕŀĚőĸĔĪňŗœħƟĶńĭ
ĔŅĶĵĔĵƞŀĚěŅĔĵŌŏĬĽőĔĬńĭŏĮƦĬĔĺňĪňŗŏĮƦĬĨƟĬŐĭĭĔŅĶĮĶŃıńĬīƢĔĸŀĬĽŋĳŅıĪňŗœıŏĶŅŃȮĭĪėĺŅĴĬňŘĬŜŅŏĽĬŀ
ĔŅĶĽĔńħĶŌĮŐĭĭŏĽňĵĚĪňŗœıŏĶŅŃěŅĔĔĸŀĬıĶŃŀĳńĵĴĦňĕŀĚĽŋĬĪĶĳŌƞ ěŜŅĬĺĬ 15,796 ĺĶĶė ħƟĺĵĔŅĶ
ŏĶňĵĬĶŌƟĕŀĚŏėĶŊŗŀĚ ĶƞĺĴĔńĭĔġĽńĴįńĽŒĬĕŀĚĔĸŀĬĽŋĳŅı őħĵŒĝƟŀńĸĔŀĶŇĪŉĴ Apriori ĽĔńħŏĽňĵĚĽńĴįńĽ
ĽĶŃ ŐĵĔĨŅĴĔĸŋƞĴĺĶĶėĔĸŋƞĴĪňŗ 1' ĺĶĶėĽĸńĭ ĔĸŋƞĴĪňŗ 2' ĺĶĶėĶńĭ ĔĸŋƞĴĪňŗ 3' ĺĶĶėĶŀĚ ĔĸŋƞĴĪňŗ 4' ĺĶĶė
ĽƞĚ ŏėĶŊŗŀĚĴŊŀĪňŗĽĶƟŅĚĕŉŘĬĽŅĴŅĶĩĽĔńħĶŌĮŐĭĭĽńĴįńĽŒĬœħƟŐĸŃĽĔńħŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴ
œħƟ 25 ŏĽňĵĚ ěŅĔĬńŘĬŒĝƟĶŌĮŐĭĭĪňŗĽĔńħœħƟ ŏĸŊŀĔĔĸŀĬěŜŅĬĺĬ 144 ĺĶĶė ŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴėŇħŏľŖĬőħĵ
įŌƟŏĝňŗĵĺĝŅĠ ıĭĺƞŅįŌƟŏĝňŗĵĺĝŅĠĴňėĺŅĴŏľŖĬĽŀħėĸƟŀĚŒĬėĺŅĴœıŏĶŅŃĕŀĚĔĸŀĬĪňŗĽĔńħěŅĔŏėĶŊŗŀĚĴŊŀ ėŇħ
ŏĮƦĬĶƟŀĵĸŃ 95,30# ŐĸŃĮĶńĭĮĶŋĚŒľƟŀńĸĔŀĶŇĪŉĴĨńĺĨƟĬŐĭĭĽŅĴŅĶĩĽĔńħŏĽňĵĚĽńĴįńĽıĵńĠĝĬŃĨŅĴ
ĶŌĮŐĭĭĕŀĚĽŋĬĪĶĳŌƞœħƟħƟĺĵ ŏėĶŊŗŀĚĴŊŀĽŅĴŅĶĩĽĔńħŏĽňĵĚĽńĴįńĽıĵńĠĝĬŃĬŇĵĴœħƟ 17 ŏĽňĵĚ  
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MISS PATTARAKORN SUKSANGUAN 8ȮTHE EXTRACTION OF BEAUTIFUL SOUND 
PATTERNS FROM SUNTHORN PHU'S POEM USING MACHINE LEARNING TECHNIQUE 
AND VISUALIZATION  THESIS ADVISOR 8ȮȮSAJJAPORN WAIJANYA, Ph,D, 

The melodious poems  have been written from the distinctive features of 
poetry or based on the typical style of each country, Especially, Thai poems which 
composed by the use of specific forming, such as Internal Rhyme to develop 
melodiousness, The most attractive and well-known poems composed by a genius 
Thai poet named Sunthorn Phu, He is a role model for Thai poets, He was honored 
by UNESCO as the worldŲs great poet and the best role model in poetry works, In 
this article, we proposed the extraction of 15,796 sentences &Waks' of the beautiful 
sound patterns of Phra Aphai ManiŲs tales by machine learning technology in 
conjunction with the rules of internal rhyme in Klon-Suphap by using 
the Apriori Algorithm, The extraction of vowel rhymes separated by a group of Wak 
including 1'ȮPoem Wak No,Ȯ1, 2'ȮPoem Wak No,Ȯ2, 3'ȮPoem Wak No,Ȯ3, and 4'ȮPoem 
Wak No,Ȯ4, In this article ŴWakŵȮmeans sentence, The created tool can extract the 
internal rhyme patterns and the 25 popular pattern vowels, The popular pattern is to 
illustrate the melodiousness of the poem and to set up a standard of how to 
melodiously compose a poem,ȮThen, the evaluation of the experiments was done 
by using 144 waks selected from the extraction of the beautiful patterns and 
evaluated by the consistency score from 3 experts, The average score resulted in 
95,30# , Improve the prototype algorithm to the extraction of consonant rhymes 
pattern of Sunthorn Phu,ȮThe created tool can extract the 17 popular pattern 
consonants,  
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ĭĪĪňŗ 1  
 

ĭĪĬŜŅ 
 
1,1 ėĺŅĴŏĮƦĬĴŅĕŀĚĮƤĠľŅ 

ĔĸŀĬȮŏĮƦĬĻŇĸĮŃĪŅĚĳŅļŅȮĞŉŗĚŐĽħĚĩŉĚĽŋĬĪĶňĵĳŅıŐĸŃėĺŅĴĚħĚŅĴŒĬĳŅļŅœĪĵȮĞŉŗĚĴňĔŅĶ 
ĶƟŀĵŏĶňĵĚĩƟŀĵėŜŅĪňŗĽĺĵĚŅĴȮĪńŘĚėĺŅĴœıŏĶŅŃĕŀĚŏĽňĵĚŐĸŃėĺŅĴľĴŅĵȮŐĨƞŒĬĔŅĶĮĶŃıńĬīƢĔĸŀĬěŃĴň
ĸńĔļĦŃĭńĚėńĭĪňŗŏĶňĵĔĺƞŅȮĜńĬĪĸńĔļĦƢȮĔĸŀĬĽŋĳŅıĪňŗĪƞŅĬĽŋĬĪĶĳŌƞĞŉŗĚœħƟĶńĭĔŅĶĵĔĵƞŀĚěŅĔŀĚėƢĔŅĶ
ĵŌŏĬĽőĔȮ&UNESCO'ȮŒľƟŏĮƦĬĭŋėėĸĽŜŅėńĠĕŀĚőĸĔĪŅĚħƟŅĬĚŅĬĺĶĶĦĔĶĶĴȮŒĝƟĮĶŃıńĬīƢĔĸŀĬĬŇĪŅĬ 
ĪňŗőħƞĚħńĚȮėŊŀȮıĶŃŀĳńĵĴĦň 

ĬŇĪŅĬėŜŅĔĸŀĬıĶŃŀĳńĵĴĦňȮŏĮƦĬįĸĚŅĬĝŇŘĬŏŀĔĕŀĚĪƞŅĬĽŋĬĪĶĳŌƞȮĴňėĺŅĴőħħŏħƞĬŐĸŃŏĮƦĬĪňŗ
ĶŌƟěńĔĴŅĔȮŏıĶŅŃĔĸŀĬıĶŃŀĳńĵĴĦňŏĮƦĬĔĸŀĬĽŋĳŅıȮ&ĔĸŀĬĨĸŅħ'ȮĪňŗĮĶŃĝŅĝĬĽŅĴŅĶĩŀƞŅĬȮĨňėĺŅĴȮ
ŐĸŃĩŀħėĺŅĴœħƟĚƞŅĵȮĳŅļŅĪňŗŒĝƟŒĬĔŅĶĮĶŃıńĬīƢĴňėĺŅĴŏĶňĵĭĚƞŅĵȮĴňėĺŅĴĸĚĨńĺĪŅĚĜńĬĪĸńĔļĦƢȮĴň
ĸńĔļĦŃőħħŏħƞĬŒĬŏĶŊŗŀĚĽńĴįńĽŒĬȮŐĽħĚőėĶĚĽĶƟŅĚĜńĬĪĸńĔļĦƢĽńĴįńĽŒĬĕŀĚĔĸŀĬĽŋĳŅıħńĚĳŅıĪňŗȮ1 
ĨńĺŀĵƞŅĚħńĚĳŅıĪňŗȮ2 ŐĸŃĳŅıĪňŗȮ3 ĨŅĴĸŜŅħńĭ 

 

 
 

ĳŅıĪňŗȮ1ȮőėĶĚĽĶƟŅĚĜńĬĪĸńĔļĦƢĽńĴįńĽŒĬ 
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ŏěƟŅıĶŅľĴĦƢĵŇŘĴıĶŇŘĴıĶŅĵīŇĭŅĵĭŀĔ œĴƞľĬňħŀĔĵŅĵĨŅŀĵƞŅőĻĔĻńĸĵƢ 
caw^3-phra;m^1-jim^4-phrim^4-phra;j^1-thi^4-ba;j^1-b@;k^2 maj^3-ni;^5-d@;k^2-ja;j^1-ta;^1-ja;^2-so;k^2-san^5 

  

ĕƟŀėħňĴňŀĵŌƞěŃĽŌƟĔńĬ ŀńĬőĪļĪńĦĤƢĽŇŗĚŒħĔŖœĴƞĴň 
kh@;^3-kha^4-di;^1-mi;^1-ju;^2-ca^2-su;^3-kan1̂ ?an^1-tho;d^3-than^1-sing^2-daj^1-k@^3-maj^3-mi;1̂ 

  

ĳŅıĪňŗȮ0ȮĨńĺŀĵƞŅĚĽńĴįńĽĽĶŃ 
 

ŏěƟŅıĶŅľĴĦƢĵŇŘĴıĶŇŘĴıĶŅĵīŇĭŅĵĭŀĔ œĴƞľĬňħŀĔĵŅĵĨŅŀĵƞŅőĻĔĻńĸĵƢ 
caw^3-phra;m^1-jim^4-phrim^4-phra;j^1-thi^4-ba;j^1-b@;k2̂ maj^3-ni;^5-d@;k^2-ja;j^1-ta;^1-ja;^2-so;k^2-san^5 

  

ĕƟŀėħňĴňŀĵŌƞěŃĽŌƟĔńĬ ŀńĬőĪļĪńĦĤƢĽŇŗĚŒħĔŖœĴƞĴň 
kh@;^3-kha^4-di;^1-mi;^1-ju;^2-ca^2-su;^3-kan1̂ ?an^1-tho;d^3-than^1-sing^2-daj^1-k@^3-maj^3-mi;1̂ 

  

ĳŅıĪňŗȮ1ȮĨńĺŀĵƞŅĚĽńĴįńĽŀńĔļĶ 
 

ěŅĔĶŌĮŐĽħĚŒľƟŏľŖĬĽńĪŀńĔļĶĕŀĚĔĸŀĬıĶŃŀĳńĵĴĦňĪňŗĴňĽńĴįńĽŒĬȮĪńŘĚŏĽňĵĚĽńĴįńĽĽĶŃȮŐĸŃŏĽňĵĚĽńĴįńĽ

ŀńĔļĶȮĪŜŅŒľƟĔĸŀĬœıŏĶŅŃĴŅĔĵŇŗĚĕŉŘĬ 

ĔŅĶŐĨƞĚĔĸŀĬŒľƟœıŏĶŅŃĬńŘĬĵŉħĨƟĬŐĭĭĕŀĚĽŋĬĪĶĳŌƞȮĔĸŀĬĸňĸŅŐĭĭĽŋĬĪĶĳŌƞœħƟĶńĭĔŅĶĵŀĴĶńĭ

ĺƞŅŏĮƦĬŐĭĭĜĭńĭĕŀĚĔĸŀĬĪňŗœıŏĶŅŃĪňŗĽŋħŐĸŃĬŇĵĴŐĨƞĚěĬĩŉĚĮƤěěŋĭńĬȮY/[ȮőħĵŐĨƞĚŒľƟĩŌĔĨƟŀĚĨŅĴ 

ĜńĬĪĸńĔļĦƢȮŐĨƞĔŅĶĴňŏĜıŅŃĽńĴįńĽĬŀĔĪňŗĩŌĔĨƟŀĚĨŅĴĜńĬĪĸńĔļĦƢĬńŘĬĵńĚœĴƞĪŜŅŒľƟŏĔŇħėĺŅĴœıŏĶŅŃȮ 

ĽŋĬĪĶĳŌƞĪŜŅŒľƟĔĸŀĬœıŏĶŅŃĵŇŗĚĕŉŘĬħƟĺĵĔŅĶŏıŇŗĴĽńĴįńĽŒĬŏĕƟŅœĮŒĬĔĸŀĬȮĪŜŅŒľƟĔĸŀĬĴňĽńĴįńĽĪňŗ 

ŐıĶĺıĶŅĺȮŏĴŊŗŀŏĪňĵĭŀńĨĶŅĽƞĺĬĺĶĶėĪňŗĴňĽńĴįńĽŒĬěŃŏĵŀŃĔĺƞŅĺĶĶėĪňŗœĴƞĴňĽńĴįńĽŒĬĴŅĔŒĬĔĸŀĬ 

ľĬŉŗĚŏĶŊŗŀĚȮħńĚĬńŘĬěŉĚœĴƞėĺĶĴŀĚĕƟŅĴėĺŅĴĽŜŅėńĠĕŀĚĽńĴįńĽŒĬ 

ĺŇĪĵŅĬŇıĬīƢĬňŘěŉĚœħƟŏĽĬŀĔŅĶĽĔńħĶŌĮŐĭĭėĺŅĴœıŏĶŅŃĕŀĚŏĽňĵĚŒĬĬŇĪŅĬėŜŅĔĸŀĬ 
ıĶŃŀĳńĵĴĦňȮŏıŊŗŀŒľƟŏľŖĬĩŉĚėĺŅĴœıŏĶŅŃĕŀĚĭĪĮĶŃıńĬīƢȮŐĸŃŏĮƦĬŐĭĭŐįĬŒĬĔŅĶŐĨƞĚĔĸŀĬĽŋĳŅıŒľƟ
ĴňėĺŅĴœıŏĶŅŃȮĞŉŗĚĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚĸńĔļĦŃĽńĴįńĽŒĬȮőħĵŒĝƟĔŅĶľŅėĺŅĴĽńĴıńĬīƢĕŀĚĕƟŀĴŌĸȮ&Apriori 
Algorithm'ȮŐĸŃĮĶŃŏĴŇĬįĸėĺŅĴĩŌĔĨƟŀĚőħĵįŌƟŏĝňŗĵĺĝŅĠȮěŅĔĽĴŅĝŇĔĽĩŅĭńĬĔĺňĬŇıĬīƢœĪĵ*ȮĽĴŅĝŇĔ
ĽĴŅėĴĬńĔĔĸŀĬ*ȮĽĴŅĝŇĔĽĴŅėĴĳŅļŅŐĸŃľĬńĚĽŊŀł*ȮŀŋĮĬŅĵĔĽĴŅėĴĔĺňĶƞĺĴĽĴńĵȮĔŅĶĽĔńħĶŌĮŐĭĭ
ėĺŅĴœıŏĶŅŃěŅĔįĸĚŅĬĕŀĚĭŋėėĸĪňŗŏĮƦĬȮRole Model ĪŜŅŒľƟœħƟĶŌĮŐĭĭĪňŗěŃĽŅĴŅĶĩĬŜŅĴŅĽĶƟŅĚ
ŏėĶŊŗŀĚĴŊŀŀńĨőĬĴńĨŇȮĪňŗŒĝƟŒĬĔŅĶĨĶĺěȮŐĸŃŐĬŃĬŜŅĔŅĶĮĶŃıńĬīƢĔĸŀĬĽŋĳŅıĪňŗĴňėĺŅĴœıŏĶŅŃœħƟĨƞŀœĮ 
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1,2 ĺńĨĩŋĮĶŃĽĚėƢ 
ĽĶƟŅĚĨƟĬŐĭĭĨńĺĺŇŏėĶŅŃľƢėĺŅĴœıŏĶŅŃĕŀĚĬŇĪŅĬėŜŅĔĸŀĬıĶŃŀĳńĵĴĦň 
 

1,3 ĕŀĭŏĕĨĕŀĚĔŅĶĺŇěńĵ 
1) ľŅĶŌĮŐĭĭȮ&Pattern'ȮĕŀĚĔĸŀĬ 
2) ŐĮĶĕƟŀĴŌĸŏĮƦĬĳŅıȮ&Visualization' 

 
1,4 ĕńŘĬĨŀĬħŜŅŏĬŇĬĔŅĶĺŇěńĵ 

1) ŒĝƟĕƟŀĴŌĸĔĸŀĬŏĶŊŗŀĚıĶŃŀĳńĵĴĦňěŜŅĬĺĬȮ15,796 ĺĶĶėȮěŅĔȮhttps8--vajirayana,org 
2) ĬŜŅĕƟŀĴŌĸĔĸŀĬȮœĮŐĮĸĚŏĮƦĬėŜŅŀƞŅĬ 
3) ĬŜŅėŜŅŀƞŅĬȮœĮŐĮĸĚŏĮƦĬĽńĪŀńĔļĶȮ&Phonetic Alphabet' 
4) ľŅĶŌĮŐĭĭĕŀĚĔĸŀĬ 
5) ŏĕňĵĬĔġȮ&Rule-based'ȮŏıŊŗŀĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚĸńĔļĦŃĽńĴįńĽŒĬ 
6) ŐĽħĚĕƟŀĴŌĸŀŀĔĴŅŏĮƦĬĳŅıȮ&Visualization' 

 
1,5ȮĮĶŃőĵĝĬƢĪňŗėŅħĺƞŅěŃœħƟĶńĭ 

1) œħƟĶŌĮŐĭĭėĺŅĴœıŏĶŅŃĕŀĚĬŇĪŅĬėŜŅĔĸŀĬıĶŃŀĳńĵĴĦň 
2) œħƟŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟŒĬĔŅĶŐĽħĚĶŌĮŐĭĭĕŀĚĔĸŀĬĽŋĳŅıĪňŗœıŏĶŅŃĨŅĴŐĬĺĪŅĚĕŀĚĽŋĬĪĶĳŌƞ 

 
 
 
 
 
 
 
 
 
 
 
 
 

https://vajirayana.org/
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ĭĪĪňŗȮ2 
 

ĪķļġňĪňŗŏĔňŗĵĺĕƟŀĚ 
 

ŒĬĚŅĬĺŇěńĵĬňŘĻŉĔļŅĪķļġňĪňŗŏĔňŗĵĺĕƟŀĚŒĬĔŅĶħŜŅŏĬŇĬĔŅĶĺŇěńĵȮħńĚĬňŘ 
 

2,1 ėĺŅĴĶŌƟĪńŗĺœĮŏĔňŗĵĺĔńĭėŜŅĔĸŀĬȮĮĶŃŏĳĪĔĸŀĬĽŋĳŅı 
2,2,1ȮėĺŅĴľĴŅĵĕŀĚĔĸŀĬĽŋĳŅı 

ıěĬŅĬŋĔĶĴĜĭńĭĶŅĝĭńĦĤŇĨĵĽĩŅĬȮı,Ļ,Ȯ2554ȮY0[ȮŒľƟėĺŅĴľĴŅĵĺƞŅĔĸŀĬĽŋĳŅıȮ
ľĴŅĵĩŉĚȮĔĸŀĬŏıĸĚĵŅĺȮĭŅĚėĶńŘĚŏĶňĵĔĺƞŅȮĔĸŀĬĨĸŅħ 

ĔŜŅĝńĵȮĪŀĚľĸƞŀȮY1[ȮŒľƟėĺŅĴľĴŅĵĺƞŅĔĸŀĬĽŋĳŅıȮľĴŅĵĩŉĚȮĔĸŀĬĪňŗŒĝƟĩƟŀĵėŜŅŐĸŃ
ĪŜŅĬŀĚŏĶňĵĭȮŕȮŐĭƞĚŀŀĔŏĮƦĬȮ4 ĝĬŇħȮėŊŀȮĔĸŀĬȮ6, ĔĸŀĬȮ7, ĔĸŀĬȮ8 ŐĸŃĔĸŀĬȮ9 

ıěĬŅĬŋĔĶĴĜĭńĭĶŅĝĭńĦĤŇĨĵĽĩŅĬȮı,Ļ,Ȯ2554ȮY0[ȮŒľƟėĺŅĴľĴŅĵĕŀĚĔĸŀĬĨĸŅħĺƞŅȮ
ľĴŅĵĩŉĚȮėŜŅĔĸŀĬĽŅĴńĠȮőħĵĴŅĔŏĮƦĬĔĸŀĬȮ8 ŏĝƞĬȮĔĸŀĬĬŇĶŅĻȮĬŇĪŅĬėŜŅĔĸŀĬ 

ıěĬŅĬŋĔĶĴȮœĪĵ-œĪĵȮŀ,ŏĮĸŊŘŀĚȮĦȮĬėĶȮY2[ȮŒľƟėĺŅĴľĴŅĵĺƞŅĔĸŀĬĨĸŅħȮľĴŅĵĩŉĚȮ 
ėŜŅĮĶŃıńĬīƢĪňŗĴňĺĶĶėĸŃȮ8ȮėŜŅȮ&ŏľĴŊŀĬĔĸŀĬĽŋĳŅı' 

ıĶŃĵŅŀŋĮĔŇĨĻŇĸĮĽŅĶȮY3[ȮŒľƟėĺŅĴľĴŅĵĺƞŅĔĸŀĬĨĸŅħȮľĴŅĵėĺŅĴĺƞŅĴňįŌƟŐĨƞĚĕŅĵŒĬ
ĨĸŅħĪńŗĺœĮŏıĶŅŃĔĸŀĬĝĬŇħĬňŘĴňįŌƟŐĨƞĚŏĮƦĬŏĶŊŗŀĚĨƞŅĚȮŕȮĕŅĵȮŏĝƞĬŏĶŊŗŀĚȮőėĭŋĨĶ, ĸńĔļĦĺĚĻƢȮŐĸŃ
ıĶŃŀĳńĵĴĦňȮŏĮƦĬĨƟĬȮĨƞŀĴŅŏĶňĵĔĔĸŀĬĝĬŇħĬňŘĺƞŅȮĔĸŀĬĽŋĳŅıȮĜŃĬńŘĬĨƞŀœĮěŃŏĶňĵĔĺƞŅȮĔĸŀĬ
ĽŋĳŅıȮŐĪĬĔĸŀĬĨĸŅħĪŋĔŐľƞĚ 
 
2,2,2ȮŀĚėƢĮĶŃĔŀĭĕŀĚĔĸŀĬĽŋĳŅı 

ĔŜŅĝńĵȮĪŀĚľĸƞŀȮY1[ȮœħƟŀīŇĭŅĵŀĚėƢĮĶŃĔŀĭĕŀĚĔĸŀĬĽŋĳŅıȮœĺƟħńĚĬňŘ 
1) ĭĪĕŀĚĔĸŀĬȮėŜŅĔĸŀĬĺĶĶėľĬŉŗĚŏĶňĵĔĺƞŅȮĔĸŀĬľĬŉŗĚȮĽŀĚĺĶĶėľĶŊŀĽŀĚĔĸŀĬ
ŏĶňĵĔĺƞŅȮĭŅĪľĬŉŗĚȮľĶŊŀȮėŜŅľĬŉŗĚȮĽŀĚėŜŅľĶŊŀĽŀĚĭŅĪľĶŊŀĽňŗĺĶĶėľĶŊŀĽňŗĔĸŀĬ
ŏĶňĵĔĺƞŅȮĭĪľĬŉŗĚ 
ĺĶĶėĪńŘĚĽňŗĕŀĚĔĸŀĬĴňĝŊŗŀŏĶňĵĔĨƞŅĚȮŕȮĔńĬȮŐĸŃĬŇĵĴŒĝƟŏĽňĵĚĨƞŅĚȮŕȮĔńĬȮħńĚĬňŘ 

1,1'ȮĔĸŀĬĽĸńĭȮœħƟŐĔƞĔĸŀĬĺĶĶėĨƟĬȮėŜŅĽŋħĪƟŅĵŒĝƟėŜŅŏĨƟĬȮŕȮėŊŀ
ĬŀĔěŅĔŏĽňĵĚĽŅĴńĠȮŐĨƞěŃŒĝƟĔŖœĴƞľƟŅĴ 
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1,2' ȮĔĸŀĬĶńĭȮœħƟŐĔƞĔĸŀĬĺĶĶėĪňŗȮ2ȮėŜŅĽŋħĪƟŅĵĬŇĵĴŒĝƟŏĽňĵĚěńĨĺŅȮľƟŅĴ
ŒĝƟŏĽňĵĚőĪ*ȮĽŅĴńĠ*ȮĨĶňȮŐĸŃĺĶĶĦĵŋĔĨƢŏŀĔĴňĶŌĮȮĺĶĶĦĵŋĔĨƢŏŀĔœĴƞĴňĶŌĮȮœĴƞľƟŅĴȮ
ŐĨƞĨƟŀĚŒľƟėŜŅĽŋħĪƟŅĵĕŀĚĔĸŀĬĶŀĚŏĮƦĬŏĽňĵĚĨĶň 

1,3' ȮĔĸŀĬĶŀĚȮœħƟŐĔƞĔĸŀĬĺĶĶėĪňŗȮ3ȮėŜŅĽŋħĪƟŅĵĬŇĵĴŒĝƟŏĽňĵĚĽŅĴńĠȮ
ľƟŅĴŒĝƟŏĽňĵĚěńĨĺŅľĶŊŀėŜŅĪňŗĴňĶŌĮĺĶĶĦĵŋĔĨƢ 

1,4'ȮĔĸŀĬĽƞĚȮœħƟŐĔƞĔĸŀĬĺĶĶėĪňŗȮ4ȮėŜŅĽŋħĪƟŅĵĬŇĵĴŒĝƟŏĽňĵĚĽŅĴńĠȮľƟŅĴ
ŒĝƟėŜŅĨŅĵŐĸŃėŜŅĪňŗĴňĶŌĮĺĶĶĦĵŋĔĨƢȮěŃŒĝƟėŜŅĨŅĵŏĽňĵĚĨĶňĭƟŅĚĔŖœħƟ 

2) ĭŅĪĕŀĚĔĸŀĬȮėŜŅĔĸŀĬĬńŘĬĬńĭȮ2 ĺĶĶėŏĮƦĬľĬŉŗĚĭŅĪȮĨŅĴīĶĶĴħŅĔĸŀĬľĬŉŗĚ
ĭĪěŃĨƟŀĚĴňŀĵƞŅĚĬƟŀĵȮ2 ĭŅĪȮĭŅĪŐĶĔŏĶňĵĔĺƞŅȮĭŅĪŏŀĔȮĭŅĪĪňŗȮ2 ŏĶňĵĔĺƞŅȮĭŅĪ
őĪȮėŜŅĔĸŀĬěŃĵŅĺŏĪƞŅœĶĔŖĨŅĴėĚŏĶňĵĔĝŊŗŀĺƞŅȮĭŅĪŏŀĔȮĭŅĪőĪȮĽĸńĭĔńĬœĮěĬěĭȮ
ŐĸŃĨƟŀĚěĭĸĚħƟĺĵĭŅĪőĪŏĽĴŀ 

 
2,2,3ȮĸńĔļĦŃĭńĚėńĭĕŀĚĔĸŀĬĽŋĳŅı 

ĔĸŀĬĽŋĳŅıȮĬńĭĺƞŅŏĮƦĬĔĸŀĬľĸńĔȮŏıĶŅŃŏĮƦĬľĸńĔĕŀĚĭĶĶħŅĔĸŀĬĪŋĔĝĬŇħȮĩƟŅŏĕƟŅŒě
ĔĸŀĬĽŋĳŅıŏĮƦĬŀĵƞŅĚħňȮĔŖĽŅĴŅĶĩěŃŏĕƟŅŒěĔĸŀĬŀŊŗĬȮŕȮœħƟőħĵĚƞŅĵȮĔĸŀĬŀŊŗĬȮŕȮĸƟĺĬŐĨƞŐĮĸĚ
ŐĭĭĺŇīňœĮěŅĔĔĸŀĬĽŋĳŅıĞŉŗĚŏĮƦĬĔĸŀĬľĸńĔĪńŘĚĽŇŘĬ 

 
ĔĸŀĬĽŋĳŅııŉĚěŜŅĴňĔŜŅľĬħ ĔĸŀĬľĬŉŗĚĭĪĽňŗĺĶĶėĔĶŀĚŀńĔļĶ 

ĺĶĶėĸŃŐĮħıĵŅĚėƢĬńĭĻńıĪƢĽŋĬĪĶ  ŀŅěĵŇŗĚľĵƞŀĬŏěŖħľĶŊŀŏĔƟŅŏĕƟŅľĸńĔĔŅĶ 
ľƟŅŐľƞĚėŜŅėĸƟŀĚěŀĚĨƟŀĚĽńĴįńĽ  ĽĸńĭěńħĶńĭĶŀĚĽƞĚĮĶŃĽĚėƢĽĴŅĬ 
ŏĽňĵĚĽŌĚĨŗŜŅĨƟŀĚŏĶňĵĚŏĵňŗĵĚőĭĶŅĦ  ŏĮƦĬĔĸŀĬĔŅĬĪƢėĶĭėĶńĬĜńĬĪƢĬňŘŏŀĵ 

ģŃĮŃĬňĵƢȮĬŅėĶĪĶĶı 
Ĵ,ĸ,ĭŋĠŏľĸŊŀȮŏĪıĽŋĺĶĶĦȮĮĶŃıńĬīƢ 

 
ıĶŃĵŅŀŋĮĔŇĨĻŇĸĮĽŅĶȮY3[ȮĔĸƞŅĺĺƞŅȮĔĸŀĬĽŋĳŅıĬňŘĴňĕƟŀĭńĚėńĭŀĵƞŅĚŏħňĵĺĔńĭĔĸŀĬȮ8 

ĪńŘĚĬńŘĬȮŐĨƞĽŜŅĬĺĬĪňŗĬńĭĺƞŅħňŏĸŇĻĬńŘĬœħƟŐĔƞĽŜŅĬĺĬĕŀĚĪƞŅĬĽŋĬĪĶĳŌƞȮįŌƟŏĮƦĬĔĺňŏĸŇĻŒĬĪŅĚĬňŘ 
ĔŜŅĝńĵȮĪŀĚľĸƞŀȮY1[ȮœħƟŀīŇĭŅĵĸńĔļĦŃĭńĚėńĭĕŀĚĔĸŀĬĽŋĳŅıȮħƟŅĬĔŅĶĽńĴįńĽȮœĺƟħńĚĬňŘ 
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ŐįĬįńĚĔĸŀĬĽŋĳŅı 
 
 
 
 

 
 
 
Ĕġ 
1'ȮŒĝƟĺĶĶėĸŃȮ8 ėŜŅȮėŜŅĽŋħĪƟŅĵĕŀĚĺĶĶėľĬƟŅĪŋĔĺĶĶėȮĨƟŀĚĽńĴįńĽĔńĭėŜŅĪňŗȮ3ȮľĶŊŀėŜŅĪňŗȮ5 ĕŀĚ
ĺĶĶėľĸńĚȮŐĸŃėŜŅĽŋħĪƟŅĵĕŀĚĺĶĶėĪňŗȮ2 ĨƟŀĚĽńĴįńĽĔńĭėŜŅĽŋħĪƟŅĵĕŀĚĺĶĶėĪňŗȮ3 ĩƟŅěŃŐĨƞĚĭĪŀŊŗĬ
ĨƞŀœĮŀňĔȮĨƟŀĚŒľƟėŜŅĽŋħĪƟŅĵĕŀĚĭĪĨƟĬĽńĴįńĽĔńĭėŜŅĽŋħĪƟŅĵĕŀĚĺĶĶėĪňŗȮ2 ĕŀĚĭĪĨƞŀȮŕȮœĮȮĽƞĺĬ
ĽńĴįńĽŒĬěŃŒĝƟĽńĴįńĽėŌƞľĶŊŀĽńĴįńĽĽĶŃĔŖœħƟ 
2'ȮŏĽƟĬĪňŗőĵĚœĺƟŒĬĶŃľĺƞŅĚĺĶĶėŏĶňĵĔĺƞŅȮĽńĴįńĽĬŀĔȮĕŅħœĴƞœħƟȮ 
3'ȮŏĽƟĬĪňŗőĵĚœĺƟŒĬĺĶĶėŏħňĵĺĔńĬȮľĴŅĵėĺŅĴĺƞŅĽńĴįńĽŒĬȮŒľƟŒĝƟėŜŅĽńĴįńĽĔńĬŏĮƦĬėŌƞȮŕȮěŃŒĝƟŀĵƞŅĚ 
ėŌƞĭĬľĶŊŀėŌƞĸƞŅĚĔŖœħƟľĶŊŀěŃŒĝƟėŜŅĪňŗȮ5 ĽńĴįńĽėŌƞĔńĭėŜŅĪňŗȮ6 ĔŖœħƟȮŐĸŃŒĝƟŐĭĭĬňŘĪŋĔĺĶĶėȮŐĨƞœĴƞĭńĚėńĭ
ěŃĴňėĶĭĪŋĔėŌƞľĶŊŀěŃĴňėŌƞŒħėŌƞľĬŉŗĚĔŖœħƟȮľĶŊŀěŃŒĝƟĽńĴįńĽĽĸńĭĭƟŅĚĔŖœħƟľĶŊŀěŃœĴƞĴňŏĸĵĔŖœĴƞįŇħȮŐĨƞĩƟŅ
œĴƞĴňŏĸĵĩŊŀĺƞŅœĴƞœıŏĶŅŃ 
 

ĽńĴįńĽȮėŊŀĸńĔļĦŃĪňŗĭńĚėńĭŒľƟŒĝƟėŜŅėĸƟŀĚěŀĚĔńĬȮėŜŅĪňŗėĸƟŀĚěŀĚĔńĬĬńŘĬľĴŅĵĩŉĚėŜŅĪňŗŒĝƟ
ĽĶŃŐĸŃĴŅĨĶŅĽŃĔħŀĵƞŅĚŏħňĵĺĔńĬȮŐĨƞĨƟŀĚœĴƞĞŘŜŅŀńĔļĶľĶŊŀĞŘŜŅŏĽňĵĚĔńĬȮ&ĽĶŃŒŀ, œŀȮŀĬŋĠŅĨŒľƟ
ŒĝƟĽńĴįńĽĔńĭȮŀńĵȮœħƟ'ȮŐĭƞĚĔŅĶĽńĴįńĽŀŀĔŏĮƦĬȮ2ȮĮĶŃŏĳĪȮėŊŀ 

1'ȮĽńĴįńĽĬŀĔȮœħƟŐĔƞėŜŅĪňŗĭńĚėńĭŒľƟėĸƟŀĚěŀĚĔńĬŒĬĶŃľĺƞŅĚĺĶĶėľĬŉŗĚĔńĭŀňĔĺĶĶėľĬŉŗĚȮ
ĞŉŗĚĴňĨŜŅŐľĬƞĚĪňŗĨƞŅĚȮŕȮĔńĬȮĨŅĴĝĬŇħĕŀĚėŜŅĮĶŃıńĬīƢĬńŘĬȮŕȮĽńĴįńĽĬŀĔŏĮƦĬĽńĴįńĽĭńĚėńĭ
ĞŉŗĚěŜŅŏĮƦĬĨƟŀĚĴňȮěŃĕŅħœĴƞœħƟ 
 
ĨńĺŀĵƞŅĚħńĚĬňŘ 

ĴŇŒĝƞĝŅĵħŀĔĬŃěŃħňŏĸŇĻ   ľĠŇĚĮĶŃŏĽĶŇģŏĸŇĻħňĔŖĴňĩĴ 
 

ĝŅĵŏĮƦĬĮĶŅĝĠƢľĠŇĚĜĸŅħľĸńĔŐľĸĴėĴ  ĴňŒľƟĝĴĪńŗĺœĮŒĬīŅĨĶň 
 

ľĶŊŀ 
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2'ȮĽńĴįńĽŒĬȮœħƟŐĔƞėŜŅĪňŗėĸƟŀĚěŀĚĔńĬŐĸŃŀĵŌƞŒĬĺĶĶėŏħňĵĺĔńĬȮěŃŏĮƦĬĽńĴįńĽėŌƞŏĶňĵĚėŜŅ
ĨŇħĨƞŀĔńĬľĶŊŀěŃŏĮƦĬĽńĴįńĽĽĸńĭȮŏĶňĵĚėŜŅŀŊŗĬŐĪĶĔėńŗĬœĺƟĶŃľĺƞŅĚėŜŅĪňŗĽńĴįńĽĔŖœħƟȮĨŅĴ
ėĺŅĴŏľĴŅŃĽĴȮœĴƞĴňĔġŏĔĤĦƢěŜŅĔńħŏľĴŊŀĬŀĵƞŅĚĽńĴįńĽĬŀĔȮŐĸŃœĴƞěŜŅŏĮƦĬĨƟŀĚŒĝƟĽĶŃ
ŏħňĵĺĔńĬȮŏıňĵĚŐĨƞŒľƟŀńĔļĶŏľĴŊŀĬĔńĬľĶŊŀŏĮƦĬŀńĔļĶĮĶŃŏĳĪŏħňĵĺĔńĬľĶŊŀŀńĔļĶĪňŗĴňėŌƞ
ŏĽňĵĚĔńĬĔŖœħƟ 
ĽńĴįńĽŒĬŐĭƞĚŀŀĔŏĮƦĬȮ2 ĝĬŇħȮėŊŀ 
2,1'ȮĽńĴįńĽĽĶŃȮœħƟŐĔƞėŜŅėĸƟŀĚěŀĚĪňŗĴňĽĶŃŐĸŃĴŅĨĶŅĽŃĔħŀĵƞŅĚŏħňĵĺĔńĬȮŏĝƞĬ 

   ĭŅĚĬŘŜŅěŊħĝŊŗŀĭŅĚŏĮƦĬĪŅĚėŇħ ŒėĶĴňěŇĨěŊħĬńĔĴńĔľĴŀĚľĴŅĚ 
 

ėĬŒěěŊħĝŊħĝŊŘŀŏľĴŊŀĬĝŊŗŀĭŅĚ  ėĺĶĨňľƞŅĚŏľŇĬĔńĬěĬĺńĬĨŅĵ 
 

ŀńĬĬŘŜŅěŊħĶĽĽĬŇĪĔĺƞŅěŇĨěŊħ  ĩŉĚŏĵŖĬĝŊħĸŇŘĴĶĽľĴħĔĶŃľŅĵ 
 

ŐĨƞŒěěŊħĶŃĪĴĕĴĴŇĺŅĵ   ĴńĔĪŜŅĸŅĵĴŇĨĶĳŅıŒľƟĶŅĭŏĨňĵĬ 
        

ěŅĔȮĬŇĶŅĻĺńħĽŇĚľƢ 
 

2,2'ȮĽńĴįńĽŀńĔļĶȮœħƟŐĔƞėŜŅėĸƟŀĚěŀĚĪňŗŒĝƟĨńĺŀńĔļĶĝĬŇħŏħňĵĺĔńĬȮľĶŊŀĨńĺŀńĔļĶ
ĮĶŃŏĳĪŏħňĵĺĔńĬȮľĶŊŀĨńĺŀńĔļĶĪňŗĴňŏĽňĵĚėŌƞĔńĬĪňŗŏĶňĵĔĺƞŅȮŀńĔļĶėŌƞȮŏĝƞĬȮĕȮėȮęȮľĶŊŀȮĩȮĪȮ
īȮŏĮƦĬĨƟĬ 

2,2,1'ȮŒĝƟĨńĺŀńĔļĶĝĬŇħŏħňĵĺĔńĬȮėŊŀŒĝƟĨńĺŀńĔļĶĨńĺŏħňĵĺĔńĬĨĸŀħĪńŘĚĺĶĶėȮ
ħńĚĬňŘ 

     ŐĸĸŇĚĸŇĚŏĸƞĬĸƟŀ  ĸŅĚĸŇĚ 
    ıŅŏıŊŗŀĬŏıƞĬıƞŅĬıŇĚ  ıĺĔıƟŀĚ 
    ĨŊŗĬŏĨƟĬœĨƞĨŀĨŇĚ   ŏĨňŘĵĨŗŜŅ 
    ĔƞĬĔŌƞĔńĬĔŉĔĔƟŀĚ   ŏĔŅŃŏĔňŘĵĺĔĺĬĔńĬ 
 

2,2,2'ȮŒĝƟĨńĺŀńĔļĶĮĶŃŏĳĪŏħňĵĺĔńĬȮėŊŀŒĝƟŀńĔļĶĪňŗĴňŏĽňĵĚŏľĴŊŀĬĔńĬȮŐĨƞĶŌĮ
œĴƞŏľĴŊŀĬĔńĬȮŏĝƞĬȮėȮę, ĪȮī, ĶȮĸ, ĻȮļȮĽȮŏĮƦĬĨƟĬȮħńĚĬňŘ 
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ĻŉĔļŅĽŜŅŏĶŖěĶŌƟ  ĸňĸŅȮĔĸŀĬŐŁ 
    ĶŃĸŉĔıĶŃėŋĦėĶŌĭŅ  ĭƞĴœĺƟ 
    ŀŋőęļėŋĦŅĳŅ   ŏıŖĠıŇıńĥĬƢ 
    ĬŇŏĪĻīĶĦŇĬŒľƟ   ľŊŗĬĞƟŀĚĽŅīŋĔŅĶ 
 

2,2,3'ȮŒĝƟŀńĔļĶĪňŗĴňŏĽňĵĚėŌƞĔńĬȮėŊŀŒĝƟŀńĔļĶĨŗŜŅĝĬŇħŀńĔļĶėŌƞȮ14 ĨńĺȮĔńĭŀńĔļĶ
ĽŌĚȮ11 ĨńĺȮĞŉŗĚĴňŏĽňĵĚįńĬŏĕƟŅĔńĬœħƟŏĮƦĬėŌƞȮŕȮħńĚĬňŘ 

    ŀńĔļĶĨŗŜŅ     ŀńĔļĶĽŌĚ 
    ėȮĨȮę   ŏĽňĵĚėŌƞĔńĭ  ĕȮĖ 
    ĝȮğ   ŏĽňĵĚėŌƞĔńĭ  Ĝ 
    ĞȮ&ĪĶȮ;ȮĞ'  ŏĽňĵĚėŌƞĔńĭ  ĻȮļȮĽ 

ĤȮĥȮĪȮī  ŏĽňĵĚėŌƞĔńĭ  ģȮĩ 
ıȮĳ   ŏĽňĵĚėŌƞĔńĭ  į 
Ĳ   ŏĽňĵĚėŌƞĔńĭ  İ 
Ł   ŏĽňĵĚėŌƞĔńĭ  ľ 

 
ĨńĺŀĵƞŅĚħńĚĬňŘ 

   ėŌĬŐėĕŇĚĕƞŅĕŉŘĬ  ŏėňĵĚėŅĚ 
ŐĲĚĲƤĔœĲİƙŀİŅĚ   İƕƧĬİƚŅĵ 
ĞŅĚœĪĶőĻĔĽĬĽŅĚ  ĞƞŀĬĞŋƞĴ 
ĪŇŘĚĩƞŀĬĩŋĵĪƞŀĴĪƟŅĵ  ŏĩŊŗŀĬĪƟŀĚŐĩĺŏĩŇĬ 
 

ľĵŅħĔĺňȮY4[ȮœħƟŀīŇĭŅĵĸńĔļĦŃĽńĴįńĽĭńĚėńĭĶĺĴȮĪńŘĚĽńĴįńĽŀńĔļĶŐĸŃĽńĴįńĽĽĶŃŏıŊŗŀ
ėĺŅĴœıŏĶŅŃĕŀĚĔĸŀĬŐĮħĽŋĳŅıȮŐĽħĚħńĚĳŅıĪňŗȮ4ȮŐĸŃĳŅıĪňŗȮ5Ȯ 
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ĳŅıĪňŗȮ4ȮįńĚĽńĴįńĽĭńĚėńĭĶĺĴĪńŘĚĽńĴįńĽŀńĔļĶŐĸŃĽńĴįńĽĽĶŃȮĕŀĚĔĸŀĬŐĮħĽŋĳŅı 
 

 
 

ĳŅıĪňŗȮ5ȮĨńĺŀĵƞŅĚĽńĴįńĽĭńĚėńĭĶĺĴĪńŘĚĽńĴįńĽŀńĔļĶŐĸŃĽńĴįńĽĽĶŃȮĕŀĚĔĸŀĬŐĮħĽŋĳŅı 
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2,2 ĨńĺŀńĔļĶŐĸŃĔŅĶŀŀĔŏĽňĵĚĳŅļŅœĪĵȮY5[ 
ĶŃĭĭĔŅĶĩŀħŀńĔļĶŐĭĭĩƞŅĵŏĽňĵĚĕŀĚĶŅĝĭńĦĤŇĨĵĽĩŅĬȮ&Royal Thai General System 

of Transcription8ȮRTGS' ŏĮƦĬĴŅĨĶģŅĬĪŅĚĔŅĶĽŜŅľĶńĭĔŅĶĩŀħŐĭĭĳŅļŅœĪĵȮŐĽħĚŏĽňĵĚıĵńĠĝĬŃ
ŐĸŃŏĽňĵĚĽĶŃȮħńĚĳŅıĪňŗȮ6ȮŐĸŃĳŅıĪňŗȮ7ȮĨŅĴĸŜŅħńĭȮŐĸŃŐĽħĚĨŅĶŅĚĔĸŋƞĴŏĽňĵĚĕŀĚıĵńĠĝĬŃ,ȮĨŅĶŅĚ
ĔĸŋƞĴŏĽňĵĚĕŀĚıĵńĠĝĬŃėĺĭĔĸŘŜŅȮŐĸŃĨŅĶŅĚĔĸŋƞĴŏĽňĵĚĕŀĚĽĶŃȮħńĚĨŅĶŅĚĪňŗȮ1, 2 ŐĸŃȮ3 ĨŅĴĸŜŅħńĭ 
 

 
 

ĳŅıĪňŗȮ6ȮŏĽňĵĚıĵńĠĝĬŃ 
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ĳŅıĪňŗȮ5ȮŏĽňĵĚĽĶŃ 
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ĨŅĶŅĚĪňŗȮ1ȮĔĸŋƞĴŏĽňĵĚĕŀĚıĵńĠĝĬŃ 
 

ŀńĔļĶœĪĵ 
ĽńĪŀńĔļĶ 

ıĵńĠĝĬŃĨƟĬ ıĵńĠĝĬŃĪƟŅĵ 
Ĕ -k- -k- 

ĕ*ȮĖ*Ȯė*ȮĘ*Ȯę -kh- -k- 

Ě -ng- -ng- 
ě -c- -d- 

Ĝ*Ȯĝ*Ȯğ -ch- -d-Ȯ-Ĝ, ğ 

Ğ*ȮĻ*Ȯļ*ȮĽ -s- -d- 
Ġ*Ȯĵ -j- -j- 

ġ*Ȯħ -d- -d- 
Ģ*ȮĨ -t- -d- 

ģ*ȮĤ*Ȯĥ*Ȯĩ*ȮĪ*Ȯī -th- -d- 

Ħ*ȮĬ -n- -n- 
ĭ -b- -b- 

Į -p- -b- 

ı*Ȯĳ*Ȯį -ph- -b-Ȯ-į 
Ĳ*Ȯİ -f- -b-Ȯ-į 

Ĵ -m- -m- 
Ķ -r- -n- 

ĸ*ȮĿ -l- -n- 

ĺ -w- -w- 
ľ*ȮŁ -h- - 

ŀ -?- - 

 
 
 
 
 



  21 

ĨŅĶŅĚĪňŗȮ0ȮĔĸŋƞĴŏĽňĵĚĕŀĚıĵńĠĝĬŃėĺĭĔĸŘŜŅ 
 

ŀńĔļĶœĪĵ 
ĽńĪŀńĔļĶ 

ŀńĔļĶœĪĵ 
ĽńĪŀńĔļĶ 

ıĵńĠĝĬŃĨƟĬ ıĵńĠĝĬŃĨƟĬ 
ĔĶ -kr- ěĶ -c- 

Ĕĸ -kl- ĻĶ*ȮĽĶ -s- 

Ĕĺ -kw- ľĚ -ng- 
ėĶ, ĕĶ -khr- ľĠ*Ȯľĵ -j- 

ėĸ, ĕĸ -khl- ľĬ -n- 

ėĺ, ĕĺ -khw- ľĴ -m- 
ĨĶ -tr- ľĶ -r- 

ĪĶ -thr- ľĸ -l- 
ĮĶ -pr- ľĺ -w- 

Įĸ -pl- ŀĵ -j- 

ıĶ, įĶ -phr-   
ıĸ, įĸ -phl-   
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ĨŅĶŅĚĪňŗȮ1ȮĔĸŋƞĴŏĽňĵĚĕŀĚĽĶŃ 
 

ĽĶŃŏħňŗĵĺ 

ŏĽňĵĚĽńŘĬ ŏĽňĵĚĵŅĺ 
-Ń -a- -Ņ -a;- 

-ȮŇ -i- -Ȯň -i;- 

-Ȯŉ -v- -ȮŊ -v;- 
-Ȯŋ -u- -ȮŌ -u;- 

ŏ-Ń -e- ŏ- -e;- 

Ő-Ń -x- Ő- -x;- 
ő-Ń -o- ő- -o;- 

ŏ-ŅŃ -@- -ŀ -@;- 
ŏ-ŀŃ -#- ŏ-ŀ -#;- 

ĽĶŃėĺĭ 

ŏĽňĵĚĽńŘĬ ŏĽňĵĚĵŅĺ 
ŏ-ȮňĵŃ -ia- ŏ-Ȯňĵ -i;a- 

ŏ-ȮŊŀŃ -va- ŏ-ȮŊŀ -v;a- 

-ȮńĺŃ -ua- -Ȯńĺ -u;a- 
ĽĶŃŏĔŇĬ 

ŏĽňĵĚĽńŘĬ ŏĽňĵĚĵŅĺ 
-ņ -am- - - 

œ-, Œ- -aj- - - 

ŏ-Ņ -aw- - - 
ķ -vr- ķŅ -v;r- 
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2,3 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮ&Data Analytic' 
ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮŏĮƦĬĔĶŃĭĺĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏıŊŗŀėƟĬľŅĶŌĮŐĭĭėĺŅĴĽńĴıńĬīƢĕŀĚ

ĕƟŀĴŌĸȮőħĵľŅĽŇŗĚŏĝŊŗŀĴőĵĚĪňŗŏĝŊŗŀĴĕƟŀĴŌĸŏľĸƞŅĬńŘĬŏĕƟŅħƟĺĵĔńĬ ĪŜŅŒľƟĽŅĴŅĶĩĶŌƟœħƟĺƞŅĔŅĶŏĝŊŗŀĴőĵĚŒħĴň
ėĺŅĴĽŜŅėńĠľĶŊŀŏĔňŗĵĺĕƟŀĚĔńĭŏľĨŋĔŅĶĦƢŀŃœĶȮŀīŇĭŅĵĩŉĚĽŅŏľĨŋĕŀĚĽŇŗĚĪňŗŏĔŇħĕŉŘĬȮėĺŅĴĽńĴıńĬīƢĕŀĚ 
ĽŇŗĚĨƞŅĚȮŕȮĪňŗĴňėĺŅĴĽńĴıńĬīƢĨƞŀĔńĬȮőħĵĽƞĺĬĴŅĔĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĴńĔĬŜŅĴŅĝƞĺĵŒĬħƟŅĬīŋĶĔŇěľĶŊŀĨŅĴ
ĺńĨĩŋĮĶŃĽĚėƢŀŊŗĬȮŕȮŒĬħƟŅĬīŋĶĔŇěěŃĬŜŅĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĴŅĝƞĺĵŒĬĔŅĶĺŇŏėĶŅŃľƢĽĩŅĬĔŅĶĦƢŏıŊŗŀ
ĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬīŋĶĔŇěȮĔŅĶĕŅĵŐĸŃĔŅĶĨĸŅħȮĽŅĴŅĶĩĝŇĚėĺŅĴœħƟŏĮĶňĵĭěŅĔėŌƞŐĕƞĚĕńĬȮľĶŊŀĽĶƟŅĚ
őŀĔŅĽĪŅĚīŋĶĔŇěȮY6[ 

ŒĬĚŅĬĺŇěńĵĬňŘěŃĬŜŅĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĴŅĮĶŃĵŋĔĨƢŒĝƟĔńĭĳŅļŅœĪĵŒĬĔŅĶĺŇŏėĶŅŃľƢĬŇĪŅĬ 
ėŜŅĔĸŀĬıĶŃŀĳńĵĴĦňĕŀĚĽŋĬĪĶĳŌƞȮŏıŊŗŀľŅėĺŅĴĽńĴıńĬīƢĕŀĚĜńĬĪĸńĔļĦƢĪňŗĮĶŅĔġŀĵŌƞŒĬĭĪĔĸŀĬȮ 
ĪŜŅŒľƟŏľŖĬėĺŅĴœıŏĶŅŃĕŀĚĔĸŀĬ 
 
2,4ȮVisualizationȮ 

Visualization ėŊŀȮĔĶŃĭĺĬĔŅĶŐĮĶĕƟŀĴŌĸĴŅŏĮƦĬĳŅıȮőħĵěŃŏĬƟĬĔŅĶĽŊŗŀĽŅĶȮĺŇŏėĶŅŃľƢ
ĕƟŀĴŌĸħƟĺĵĳŅıȮĞŉŗĚŏĮƦĬĔĶŃĭĺĬĔŅĶĪŜŅŒľƟŏĔŇħėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěĽŜŅľĶńĭŏĶŊŗŀĚĪňŗěŇĬĨĬŅĔŅĶĵŅĔȮŏĕƟŅŒě
ĵŅĔȮŏıŊŗŀŒľƟėĬŏĔŇħėĺŅĴĽĬŒěŐĸŃŏĕƟŅŒěœħƟĚƞŅĵȮĞŉŗĚėĬĽŅĴŅĶĩŏĶňĵĬĶŌƟŐĸŃěħěŜŅĕƟŀĴŌĸįƞŅĬĔŅĶĴŀĚŏľŖĬ
œħƟĴŅĔĔĺƞŅĔŅĶŒĝƟĮĶŃĽŅĪĽńĴįńĽŀŊŗĬȮŕȮY9[ 

Visualization œĴƞěŜŅŏĮƦĬĨƟŀĚŏĮƦĬĳŅıĬŇŗĚȮŀŅěŏĮƦĬĶŃĭĭľĬŉŗĚĞŉŗĚėĬĪŜŅŀŃœĶĭŅĚŀĵƞŅĚĔńĭĴńĬœħƟȮ

ĽŅĴŅĶĩŏĸŊŀĔħŌŏĜıŅŃĽŇŗĚĪňŗĨƟŀĚĔŅĶœħƟ 

ĮĶŃőĵĝĬƢĕŀĚĔŅĶĪŜŅȮVisualization ėŊŀȮĪŜŅŒľƟĕƟŀĴŌĸŏĝŇĚĮĶŇĴŅĦħŌĬƞŅĽĬŒěȮŏĕƟŅŒěĚƞŅĵȮŏľŖĬ

ĳŅıĶĺĴœħƟĝńħŏěĬȮĚƞŅĵŒĬĔŅĶěħěŜŅȮŐĽħĚĨńĺŀĵƞŅĚĔŅĶĪŜŅȮInformation Visualization ħńĚĳŅıĪňŗȮ8Ȯ

ŐĸŃĳŅıĪňŗȮ9 
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ĳŅıĪňŗȮ8 Information Visualization8ȮőĮĽŏĨŀĶƢĚŅĬȮPoetry on the Road 2002 

 

 

 
ĳŅıĪňŗȮ9ȮInformation Visualization8ȮőĮĽŏĨŀĶƢĚŅĬȮPoetry on the Road 2006 

 
ėĬĪŜŅėŊŀȮFriederike Lambers, Boris Müller ŐĸŃ Florian Pfeffer ĔĶŀĭĽňŗŏľĸňŗĵĴŐĸŃĽňĕŀĚŐĨƞĸŃ
ĔĶŀĭěŃŐĽħĚĩŉĚĸńĔļĦŃĕŀĚĨńĺŀńĔļĶŐĨƞĸŃĨńĺȮĴŋĴĪňŗŏŀňĵĚěŃŐĽħĚĩŉĚĳŅļŅĪňŗŒĝƟȮĭĪĔĺňĪňŗĬŜŅĴŅŒĝƟŏĮƦĬ
ĭĪĔĺňĕŀĚįŌƟŏĕƟŅĶƞĺĴŐĽħĚĚŅĬėĬĪŜŅėŊŀȮFriederike Lambers, Boris Müller ŐĸŃ Florian Pfeffer 
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ĴňĔŅĶŐĪĬėƞŅĨńĺŏĸĕŐĪĬėŜŅŐĨƞĸŃėŜŅȮŀĵƞŅĚėŜŅĺƞŅȮŴPoetryŵȮĔŖŐĪĬėƞŅŏĮƦĬȮ99  ŐĨƞėŜŅĪňŗĨƞŅĚĔńĬĔŖ

ĽŅĴŅĶĩĴňŏĸĕŏľĴŊŀĬĔńĬœħƟȮŀĵƞŅĚȮŏĸĕȮ99 ŀŅěľĴŅĵĩŉĚėŜŅĺƞŅȮŴthoughtŵȮľĶŊŀėŜŅĺƞŅȮŴlettersŵȮĔŖœħƟȮ

őħĵŏĸĕŐĨƞĸŃĨńĺěŃĩŌĔŐĪĬėƞŅĴŅŏĮƦĬĺĚŐľĺĬĽňŐħĚȮŕȮĪňŗŏľŖĬŒĬĳŅıȮėĺŅĴľĬŅĕŀĚĺĚŐľĺĬěŃĕŉŘĬŀĵŌƞ

ĔńĭěŜŅĬĺĬĕŀĚėŜŅĪňŗĴňŏĸĕŏħňĵĺĔńĬ ŏĽƟĬįƞŅĬĻŌĬĵƢĔĸŅĚěŃĕŉŘĬŀĵŌƞĔńĭėĺŅĴĵŅĺĕŀĚĭĪĔĸŀĬȮĺĚȮŕȮĽňŐħĚ

ěŃŐĽħĚėƞŅĨńĺŏĸĕȮŐĸŃŏĽƟĬĽňŏĪŅȮŕȮĪňŗŏĝŊŗŀĴėŜŅŐĨƞĸŃėŜŅĕŀĚĭĪĔĸŀĬĨŅĴĸŜŅħńĭĕŀĚėŜŅ 
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ĭĪĪňŗȮ3 
 

ĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚ 
 

ŒĬĭĪĬňŘěŃĔĸƞŅĺĩŉĚĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĭĪĔĸŀĬȮĭĪĔĺňȮőħĵŐĭƞĚŀŀĔŏĮƦĬȮ2 ľńĺĕƟŀȮœħƟŐĔƞȮ
ĚŅĬĺŇěńĵĭĪĔĸŀĬŒĬĳŅļŅœĪĵȮŐĸŃĚŅĬĺŇěńĵĭĪĔĺňŒĬĳŅļŅĨƞŅĚĮĶŃŏĪĻ 

 
3,1 ĚŅĬĺŇěńĵĭĪĔĸŀĬŒĬĳŅļŅœĪĵ 
 ĭĪĔĸŀĬĳŅļŅœĪĵěŃĴňėĺŅĴœıŏĶŅŃŀĵŌƞĪňŗĜńĬĪĸńĔļĦƢȮŐĸŃĭĪĔĸŀĬĬńŘĬěŃœıŏĶŅŃĵŇŗĚĕŉŘĬŏĴŊŗŀĴň
ĽńĴįńĽŒĬȮŏıĶŅŃĜŃĬńŘĬěŃĨƟŀĚŐĨƞĚĔĸŀĬŒľƟĩŌĔĨƟŀĚĨŅĴĜńĬĪĸńĔļĦƢȮŒĬĚŅĬĺŇěńĵĕŀĚȮĽńěěŅĳĶĦƢȮ 
œĺěĶĶĵŅȮŐĸŃȮŏĵŅĺħňȮŏĨŖĴīĬŅĳńĪĶƢȮY/.[ȮŒĝƟŏĪėĬŇėȮBackus-Naur Form &BNF'ȮŏıŊŗŀĨĶĺěĪŅĬėĺŅĴ
ĩŌĔĨƟŀĚĨŅĴĜńĬĪĸńĔļĦƢĕŀĚĔĸŀĬĽŋĳŅıȮĞŉŗĚĨĶĺěĪŅĬěŜŅĬĺĬėŜŅȮŐĸŃėĺŅĴœıŏĶŅŃĨŅĴĜńĬĪĸńĔļĦƢȮŐĨƞ
ĵńĚĕŅħĔŅĶĨĶĺěĽŀĭėĺŅĴœıŏĶŅŃħƟŅĬĽńĴįńĽŒĬ 

ŒĬŀħňĨĴňĚŅĬĺŇěńĵĸńĔļĦŃėĸƟŅĵėĸŉĚĪňŗĻŉĔļŅĔĸŀĬĕŀĚĽŋĬĪĶĳŌƞȮĚŅĬĺŇěńĵĕŀĚĮĶŃĪňĮȮ 
ĺŅĪŇĔĪŇĬĔĶȮY//[ȮœħƟĻŉĔļŅĸńĔļĦŃĶƟŀĵĔĶŀĚĕŀĚĽŋĬĪĶĳŌƞȮŏıŊŗŀĪňŗěŃœħƟĶŌƟĸńĔļĦŃĔĸŀĬĪňŗŐĪƟěĶŇĚĕŀĚ
ĽŋĬĪĶĳŌƞȮŐĸŃĬŜŅŏĽĬŀŒĬĶŌĮŐĭĭĕŀĚĨŅĶŅĚŐĽħĚėĺŅĴĩňŗĕŀĚĸńĔļĦŃĨƞŅĚȮŕȮĪňŗĮĶŅĔĢŒĬĔĸŀĬȮőħĵ
ıŇěŅĶĦŅěŜŅĬĺĬıĵŅĚėƢŒĬĔĸŀĬŐĨƞĸŃĺĶĶėȮĝƞĺĚěńĚľĺŃĕŀĚĔĸŀĬȮĸńĔļĦŃĽńĴįńĽĬŀĔĽńĴįńĽŒĬȮŐĸŃ
ŏĽňĵĚĺĶĶĦĵŋĔĨƢĕŀĚėŜŅĪƟŅĵĺĶĶėȮŐĨƞœĴƞœħƟĺŇŏėĶŅŃľƢĸńĔļĦŃĶŌĮŐĭĭėĺŅĴœıŏĶŅŃȮĕƟŀĴŌĸĪňŗĬŜŅĴŅ
ĺŇŏėĶŅŃľƢĸńĔļĦŃĔĸŀĬȮėŊŀĔĸŀĬĬŇĶŅĻȮěŜŅĬĺĬȮ8 ŏĶŊŗŀĚȮœħƟŐĔƞȮĬŇĶŅĻŏĴŊŀĚŐĔĸĚ, ĬŇĶŅĻıĶŃĭŅĪ, 
ĬŇĶŅĻĳŌŏĕŅĪŀĚ, ĬŇĶŅĻĺńħŏěƟŅĲƚŅ*ȮĬŇĶŅĻŀŇŏľĬŅ*ȮĶŜŅıńĬıŇĸŅĮ,ȮĬŇĶŅĻıĶŃĮĶŃīĴȮŐĸŃĬŇĶŅĻŏĴŊŀĚŏıĝĶȮ
ĞŉŗĚĸńĔļĦŃĕŀĚĬŇĶŅĻĪńŘĚȮ8 ŏĶŊŗŀĚĕƟŅĚĨƟĬȮŏĮƦĬĔĸŀĬȮ8 ĪńŘĚľĴħȮĵĔŏĺƟĬĬŇĶŅĻĽŋıĶĶĦȮŏıĶŅŃŏĮƦĬįĸĚŅĬ
ŏĶŊŗŀĚŏħňĵĺĕŀĚĽŋĬĪĶĳŌƞĪňŗŐĨƞĚŏĮƦĬőėĸĚ 

ŒĬĚŅĬĺŇěńĵĕŀĚȮĽńěěŅĳĶĦƢȮœĺěĶĶĵŅȮŐĸŃȮĦńģőĝĨŇȮıĶľĴķĪīŇśȮY/0[ȮŒĝƟőėĶĚĕƞŅĵĮĶŃĽŅĪŐĭĭ
ėŀĬőĺĸŌĝńĬȮ&Convolutional Neural Network8ȮCNN'ȮŒĬĔŅĶĶŃĭŋĔĺňȮőħĵŏĸŊŀĔĭĪĔĺňěŅĔĔĸŀĬ
ĽŋĳŅıȮőħĵŏĬŊŘŀľŅĕŀĚĭĪĔĺňŐĭƞĚŀŀĔŏĮƦĬȮ7 ĔĸŋƞĴȮœħƟŐĔƞȮ1'ȮĶŅĝĺĚĻƢȮ2'ȮıƞŀŐĴƞŐĸŃėĶŌȮ3'ȮėĺŅĴĶńĔȮ4'Ȯ
ŀĔľńĔȮ5'ȮŏĪĻĔŅĸȮ6'ȮėĨŇėŜŅĽŀĬȮŐĸŃȮ7'ȮėĺŅĴĪŋĔĕƢȮȮĴňĭĪĔĺňĕŀĚĔĺňŐĨƞĸŃėĬŒĬĪŋĔĔĸŋƞĴȮĕƟŀĴŌĸŏĕƟŅ
ĕŀĚŐĭĭěŜŅĸŀĚŐĽħĚħƟĺĵŏĺĔŏĨŀĶƢȮ&Word2Vec'ȮĞŉŗĚĽĶƟŅĚĕŉŘĬěŅĔėĸńĚĕƟŀĴŌĸĳŅļŅœĪĵěŜŅĬĺĬȮ5,9 
ĸƟŅĬėŜŅȮŒĝƟĕƟŀĴŌĸĔŅĶİƗĔŀĭĶĴȮėŊŀĔĸŀĬěŜŅĬĺĬȮ900 ĭŅĪȮŐĸŃĕƟŀĴŌĸĪħĽŀĭȮėŊŀĔĸŀĬěŜŅĬĺĬȮ 
96 ĭŅĪȮįĸėĺŅĴŐĴƞĬĵŜŅĕŀĚĔŅĶĪħĸŀĚȮėŊŀȮCNN ĽŅĴŅĶĩĶŃĭŋĨńĺĨĬĕŀĚĔĺňȮ2 ėĬȮœħƟȮ100#, ĶŃĭŋ
ĨńĺĨĬĕŀĚĔĺňȮ3 ėĬȮœħƟȮ80,55#, ĶŃĭŋĨńĺĨĬĕŀĚĔĺňȮ4 ėĬȮœħƟȮ72,92#ȮŐĸŃĶŃĭŋĨńĺĨĬĕŀĚĔĺňȮ5 ėĬȮ
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œħƟȮ55,25#ȮŏĮĶňĵĭŏĪňĵĭĔńĭėĬȮőħĵŒľƟėĬȮ5 ėĬȮŀƞŅĬĭĪĔĺňĕŀĚĔĺňȮ2 ėĬȮŐĸŃėŅħĔŅĶĦƢŒĬĔŅĶ
ĪħĽŀĭĕƟŀĴŌĸȮıĭĺƞŅįĸėĺŅĴŐĴƞĬĵŜŅĕŀĚėĬĪňŗȮ1 ŏĪƞŅĔńĭȮ66,66#, ėĬĪňŗȮ2 ŏĪƞŅĔńĭȮ50#, ėĬĪňŗȮ3 
ŏĪƞŅĔńĭȮ54,16#, ėĬĪňŗȮ4 ŏĪƞŅĔńĭȮ66,66#ȮŐĸŃėĬĪňŗȮ5 ŏĪƞŅĔńĭȮ48,52#ȮėƞŅŏĜĸňŗĵĕŀĚėĺŅĴŐĴƞĬĵŜŅȮėŊŀȮ
57,20#ȮĞŉŗĚıĭĺƞŅėĬĴňėĺŅĴŐĴƞĬĵŜŅĬƟŀĵĔĺƞŅȮCNNȮȮŐĸŃėĺŅĴŐĴƞĬĵŜŅĕŀĚȮCNN ĸħĸĚȮŏĴŊŗŀŏıŇŗĴ
ěŜŅĬĺĬĕŀĚĔĺňȮĬŀĔěŅĔĬňŘįĸĔŅĶĪħĸŀĚĵńĚŐĽħĚŒľƟŏľŖĬĩŉĚėĺŅĴĽŅĴŅĶĩĕŀĚȮCNNȮŒĬĔŅĶėƟĬľŅ
ĶŌĮŐĭĭĕŀĚĔĸŀĬĽŋĳŅı 

 
3,2 ĚŅĬĺŇěńĵĭĪĔĺňŒĬĳŅļŅĨƞŅĚĮĶŃŏĪĻ 

ėĺŅĴœıŏĶŅŃĕŀĚĭĪĔĸŀĬĽŅĴŅĶĩĺŇŏėĶŅŃľƢœħƟľĸŅĵŀĵƞŅĚȮŏĝƞĬȮĺŇŏėĶŅŃľƢěńĚľĺŃĕŀĚ 
ĭĪĔĸŀĬȮĺŇŏėĶŅŃľƢėŜŅȮėĺŅĴľĴŅĵĕŀĚĭĪĔĸŀĬȮŒĬĚŅĬĺŇěńĵĕŀĚȮAdiel MittmannȮŐĸŃėĦŃȮY13[Ȯ
œħƟĬŜŅŏĽĬŀĔŅĶĽĶƟŅĚĳŅıĕƟŀĴŌĸľĸŅĵĶŃħńĭĽŜŅľĶńĭĭĪĔĺňȮőħĵŐĭƞĚŏĮƦĬȮ4 ĶŃħńĭȮŒĬŐĨƞĸŃĶŃħńĭěŃ
ŐĽħĚŀĚėƢĮĶŃĔŀĭĪňŗŐĨĔĨƞŅĚĔńĬȮĶŃħńĭŐĶĔŐĽħĚľĬƞĺĵŏĽňĵĚěŅĔėŜŅĪňŗŏĕňĵĬȮŐĽħĚħńĚĳŅıĪňŗȮ10ȮĶŃħńĭĪňŗ
ĽŀĚŐĽħĚĭĪĔĺňŒĬĨŅĶŅĚĪňŗĴňĔŅĶĔŜŅľĬħıĵŅĚėƢȮĴňĔŅĶŒĝƟĔġŁŇĺĶŇĽĨŇĔȮ&Heuristics'ȮŏıŊŗŀĔŜŅľĬħěŜŅĬĺĬ
ıĵŅĚėƢȮŐĽħĚħńĚĳŅıĪňŗȮ11ȮĶŃħńĭĪňŗĽŅĴŐĽħĚĭĪĔĺňĪňŗŏĮĶňĵĭŏĪňĵĭıĵŅĚėƢœħƟȮŐĽħĚħńĚĳŅıĪňŗȮ12ȮŐĸŃ
ĶŃħńĭĪňŗĽňŗŐĽħĚĭĪĔĺňľĸŅĵĭĪȮŐĨƞĸŃĭĪŐĭƞĚŏĮƦĬĝƞŀĚĪňŗĴňĽňĭƞĚĭŀĔĩŉĚėŋĦĽĴĭńĨŇĪňŗĴňėĺŅĴľĴŅĵȮŐĽħĚħńĚ
ĳŅıĪňŗȮ13 
 

 
 

ĳŅıĪňŗȮ10ȮŐĮĸĚėŜŅŏĮƦĬľĬƞĺĵŏĽňĵĚ 
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ĳŅıĪňŗȮ11ȮĭĪĔĺňŒĬĨŅĶŅĚĪňŗŐĽħĚěńĚľĺŃȮ&ĔĸŀĬȮMy Star őħĵȮAugusto dos Anjos' 
 

 
 

ĳŅıĪňŗȮ12ȮĭĪĔĺňĕƟŅĚȮŕȮĪňŗĴňıĵŅĚėƢĽŀħėĸƟŀĚĔńĬȮĞŉŗĚĺŇŗĚěŅĔĭĬĸĚĸƞŅĚ 
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ĳŅıĪňŗȮ13ȮŐĽħĚĭĪĔĺňěŅĔĔĺňĬŇıĬīƢŐĸŃĭĪĔĺňěŅĔľĬńĚĽŊŀȮŒĬĔĶĦňĬňŘŐĨƞĸŃĝƞŀĚěŃŐĽħĚĩŉĚĨńĺŀńĔļĶ
ĽŋħĪƟŅĵĕŀĚĔĸŀĬ 

 
ĽňĕŀĚĺĚĔĸĴŐĨƞĸŃĺĚŐĽħĚĩŉĚėŋĦĸńĔļĦŃĪňŗŐĨĔĨƞŅĚĔńĬȮıĵŅĚėƢĪňŗŏĬƟĬŏĽňĵĚěŃŏĮƦĬĽňŐħĚŏĕƟĴȮ

ĽƞĺĬĽňŏĕňĵĺŀƞŀĬěŃœĴƞŏĬƟĬȮőħĵıĵŅĚėƢěŃŏĬƟĬĨŅĴėĺŅĴŏĕƟĴŐĸŃėĺŅĴŀƞŀĬĕŀĚĽň 
őħĵĽňŐĨƞĸŃĝƞŀĚĴňėĺŅĴľĴŅĵȮħńĚĬňŘ 

ĽňĲƚŅȮľĴŅĵĩŉĚĨńĺŀńĔļĶ 
ĽňĬŘŜŅŏĚŇĬȮľĴŅĵĩŉĚŏėĶŊŗŀĚľĴŅĵěŋĸĳŅėȮ&*' 
ĽňŏĕňĵĺȮľĴŅĵĩŉĚĴľńıĳŅėľĶŊŀŏėĶŊŗŀĚľĴŅĵěŋħȮ&,' 
ĽňĴƞĺĚȮľĴŅĵĩŉĚŏėĶŊŗŀĚľĴŅĵėŜŅĩŅĴȮ&=' 
ĽňŐħĚȮľĴŅĵĩŉĚŏėĶŊŗŀĚľĴŅĵŀńĻŏěĶňĵƢȮ&' 

įŌƟŒĝƟĽŅĴŅĶĩėƟĬľŅėĺŅĴľĴŅĵĕŀĚŐĨƞĸŃĽňħƟĺĵĔŅĶĝňŘĪňŗĝƞŀĚĽňȮŐĸƟĺĶŃĭĭěŃŐĽħĚėŜŅėŜŅŀīŇĭŅĵȮ
őħĵĴňŏĽƟĬĽňŏĪŅĭŅĚȮŕȮŐĵĔĭĪŐĸŃŏĽƟĬĽňħŜŅėńŗĬĭĪĔĺň 

 
Abdul-RahmanȮŐĸŃėĦŃȮY/2[ȮœħƟŐĽħĚŒľƟŏľŖĬĳŅıľĸŅĵĴŇĨŇŒĬĔŅĶĽĶƟŅĚĭĪĔĺňȮőħĵĝƞĺĵ

ěńħĔŅĶĔńĭĭĪĔĺňěŜŅĬĺĬĴŅĔŐĸŃĝƞĺĵŒĬĔŅĶĪŜŅėĺŅĴŏĕƟŅŒěŒľƟĚƞŅĵĕŉŘĬȮĴňĔŅĶŒĝƟĔġȮ&Rule-based'ȮŏıŊŗŀ
ĶŃĭŋėŋĦĸńĔļĦŃĕŀĚĭĪĔĺňĨƞŅĚȮŕȮŒĝƟȮUCREL CLAWS3ȮŏıŊŗŀĔŅĶěńħľĴĺħľĴŌƞėŜŅĪŅĚœĺĵŅĔĶĦƢȮŐĸŃŒĝƟ
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ŐĭĭěŜŅĸŀĚĞƟŀĬȮ&Nested Model'ȮĕŀĚȮMunzner ŐĭƞĚĔŅĶŐĽħĚĳŅıĕŀĚĭĪĔĺňŀŀĔŏĮƦĬȮ 
2 ĽƞĺĬľĸńĔȮœħƟŐĔƞȮĔŅĶŀŀĔŏĽňĵĚȮ&Phonetic'ȮŐĸŃėĺŅĴľĴŅĵȮ&Semantic'ȮĔŅĶŀŀĔŏĽňĵĚĕŀĚėŜŅěŃŒĝƟȮ
International Phonetic Alphabet &IPA'ȮĞŉŗĚŏĮƦĬĴŅĨĶģŅĬĔŅĶŐĪĬŏĽňĵĚĽŜŅľĶńĭĳŅļŅıŌħȮĽƞĺĬ
ėĺŅĴľĴŅĵěŃŏĔňŗĵĺĕƟŀĚĔńĭėŜŅĪňŗŏĕňĵĬŒĬĨńĺŀńĔļĶĸŃĨŇĬȮ&Latin alphabet'ȮŐĸŃȮ5 ĽƞĺĬĵƞŀĵȮœħƟŐĔƞȮ
ėĺŅĴĽńĴıńĬīƢĕŀĚŏĽňĵĚȮ&Phonetic Relations', ėŋĦĽĴĭńĨŇĔŅĶŀŀĔŏĽňĵĚȮ&Phonetic Features', 
ľĬƞĺĵĔŅĶŀŀĔŏĽňĵĚŐĸŃėŋĦĸńĔļĦŃȮ&Phonetic Units And Attributes'*ȮľĬƞĺĵėŜŅĻńıĪƢŐĸŃ
ėŋĦĸńĔļĦŃȮ&Word Units And Attributes'ȮŐĸŃėĺŅĴĽńĴıńĬīƢŏĝŇĚėĺŅĴľĴŅĵȮ&Semantic 
Relations'ȮŐĽħĚħńĚĳŅıĪňŗȮ14 
 

 
 

ĳŅıĪňŗȮ14ȮĔŅĶŐĽħĚĳŅıĕŀĚĭĪĔĺňȮŐĭƞĚŀŀĔŏĮƦĬȮ2ȮĽƞĺĬľĸńĔȮ1'ȮĔŅĶŀŀĔŏĽňĵĚȮ&Phonetic'ȮŐĸŃȮ 
2'ȮėĺŅĴľĴŅĵȮ&Semantic'ȮŐĸŃĮĶŃĔŀĭħƟĺĵȮ5 ĽƞĺĬĵƞŀĵ 

ŐĽħĚĳŅıĕŀĚőėĶĚĽĶƟŅĚĭĪĔĺňĪňŗĴňėĺŅĴĽńĴıńĬīƢĔńĬȮħńĚĳŅıĪňŗȮ15ȮŐĸŃĳŅıĪňŗȮ16 
 

 
 

ĳŅıĪňŗȮ15ȮőėĶĚĽĶƟŅĚĭĪĔĺňĪňŗĴňėĺŅĴĽńĴıńĬīƢĕŀĚĔŅĶŀŀĔŏĽňĵĚŐĸŃėĺŅĴľĴŅĵ 
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ĳŅıĪňŗȮ16ȮįŌƟŒĝƟĽŅĴŅĶĩőĨƟĨŀĭĔńĭĔŅĶĽĶƟŅĚĳŅıĕƟŀĴŌĸŏıŊŗŀħŌĨŜŅŐľĬƞĚĕŀĚėŜŅ 

Munef ŐĸŃȮStefan Y15[ȮŒĝƟĺŇīňĔŅĶĮĶŃĴĺĸĳŅļŅĪŅĚīĶĶĴĝŅĨŇȮŏıŊŗŀĺŇŏėĶŅŃľƢěńĚľĺŃĕŀĚ 
ĭĪĔĺňĳŅļŅŀŅľĶńĭőħĵŀńĨőĬĴńĨŇŐĸŃėƟĬľŅěŜŅĬĺĬěńĚľĺŃĽŜŅľĶńĭŐĨƞĸŃĭĪĔĺňȮŐĸŃŒĝƟĔġĪńŗĺœĮŒĬĔŅĶ
ėƟĬľŅěńĚľĺŃŒĬĭĪĔĺňĳŅļŅŀŅľĶńĭȮėŊŀĔŅĶĔŜŅľĬħŀńĔĕĶŃĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚȮŀńĔĕĶŃĪňŗœĴƞ
ŏĮĸňŗĵĬŐĮĸĚȮŐĸŃŏĜıŅŃŀńĔĕĶŃĪňŗŏħƞĬĝńħŏĪƞŅĬńŘĬȮŀńĔĕĶŃĪňŗœĴƞĴňŏĽňĵĚŒĬĔŅĶŀƞŅĬěŃĩŌĔĸĭœĮȮĞŉŗĚĝƞĺĵŒĬ
ĔŅĶŏĮĶňĵĭŏĪňĵĭĶŃľĺƞŅĚĭĪĔĺňĳŅļŅŀŅľĶńĭĮĶŃŏĳĪĨƞŅĚȮŕȮŐĸŃĔŅĶŏĮĶňĵĭŏĪňĵĭĔńĭĭĪĔĺňĕŀĚ 
ĳŅļŅŀŊŗĬ 
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ĭĪĪňŗȮ4 
 

ĺŇīňĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵ 
 

ŒĬĭĪĬňŘěŃĔĸƞŅĺĩŉĚŒĬĭĪĬňŘěŃĔĸƞŅĺĩŉĚĺŇīňĔŅĶħŜŅŏĬŇĬĺŇěńĵȮĞŉŗĚŐĭƞĚĔŅĶĪŜŅĚŅĬŀŀĔŏĮƦĬȮ2 
ĔĶŃĭĺĬĔŅĶľĸńĔȮěŃĔĸƞŅĺĩŉĚŒĬľńĺĕƟŀȮ4,1'ȮĕńŘĬĨŀĬĔŅĶŏĨĶňĵĴĕƟŀĴŌĸȮŐĸŃȮ4,2'ȮĔŅĶľŅĶŌĮŐĭĭŏĽňĵĚ
ĽńĴįńĽĬŇĵĴĕŀĚĔĸŀĬĽŋĳŅıȮŐĽħĚĳŅıĶĺĴĔŅĶĪŜŅĚŅĬĕŀĚĶŃĭĭħńĚĳŅıĪňŗ 17 
 

 
 

ĳŅıĪňŗȮ17ȮĔĶŃĭĺĬĔŅĶĪŜŅĚŅĬĕŀĚĶŃĭĭ 
 
4,1 ĕńŘĬĨŀĬĔŅĶŏĨĶňĵĴĕƟŀĴŌĸ 

ĕƟŀĴŌĸĪňŗĬŜŅĴŅŒĝƟŏĮƦĬĕƟŀĴŌĸĔĸŀĬŏĶŊŗŀĚȮıĶŃŀĳńĵĴĦňȮěŅĔľƟŀĚĽĴŋħħŇěŇĪńĸĺĝŇĶĠŅĦ

&https8--vajirayana,org-'ȮěŜŅĬĺĬȮ25 ĨŀĬȮĴňěŜŅĬĺĬĪńŘĚĽŇŘĬȮ15,796 ĺĶĶėȮŏĮƦĬĝŋħĕƟŀĴŌĸ 

 
 

  

https://vajirayana.org/)
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4,1,1 ĨńħıĵŅĚėƢȮ&Syllable Segmentation' 
ĕƟŀĴŌĸĪňŗœħƟĴŅŏĮƦĬĕƟŀėĺŅĴĳŅļŅœĪĵĕŀĚĔĸŀĬŐĨƞĸŃĺĶĶėȮĨƟŀĚĬŜŅĴŅįƞŅĬĔĶŃĭĺĬĔŅĶĨńħ

ıĵŅĚėƢȮŏıŊŗŀŏĨĶňĵĴĕƟŀĴŌĸŒĬĕńŘĬĨŀĬĩńħœĮȮŐĽħĚĨńĺŀĵƞŅĚĺĶĶėĔĸŀĬȮŴŀńĬĔĶŋĚœĔĶŒľĠƞĵŅĺĽŇĭŏĔƟŅ-
őĵĝĬƢŵȮĪňŗįƞŅĬĔĶŃĭĺĬĔŅĶĨńħıĵŅĚėƢŒĬĳŅıĪňŗ 18 

 

   
 

ĳŅıĪňŗȮ18ȮĨńĺŀĵƞŅĚĕƟŀĴŌĸĪňŗįƞŅĬĔĶŃĭĺĬĔŅĶĨńħıĵŅĚėƢ 
 
ľĸńĚěŅĔĬńŘĬĬŜŅıĵŅĚėƢĴŅĨƞŀĔńĬŏĮƦĬĽŅĵŀńĔĕĶŃȮŐĽħĚŒĬĳŅıĪňŗ 19 

 
 

Ȯ 
ĳŅıĪňŗȮ19ȮĨńĺŀĵƞŅĚĕƟŀĴŌĸĽŅĵŀńĔĕĶŃĕŀĚıĵŅĚėƢ 

 
4,1,2ȮŐĮĸĚĽńĪŀńĔļĶȮ&Phoneme Transformation' 

ľĸńĚěŅĔįƞŅĬĔĶŃĭĺĬĔŅĶĨńħıĵŅĚėƢȮĬŜŅĽŅĵŀńĔĕĶŃıĵŅĚėƢĕŀĚĔĸŀĬŐĨƞĸŃĺĶĶėĪňŗœħƟĴŅŐĮĸĚ
ŏĮƦĬĽńĪŀńĔļĶȮŏıŊŗŀŒľƟœħƟŏĽňĵĚıĵńĠĝĬŃȮŐĸŃŏĽňĵĚĽĶŃȮıĶƟŀĴĪńŘĚĶŃĭŋĨŜŅŐľĬƞĚıĵŅĚėƢȮŐĽħĚĨńĺŀĵƞŅĚ
ĺĶĶėĔĸŀĬȮŴŀńĬĔĶŋĚœĔĶŒľĠƞĵŅĺĽŇĭŏĔƟŅőĵĝĬƢŵȮĪňŗįƞŅĬĔĶŃĭĺĬĔŅĶŐĮĸĚĽńĪŀńĔļĶŒĬĳŅıĪňŗ 20 
  

 

ŀńĬ-ĔĶŋĚ-œĔĶ-ŒľĠƞ-ĵŅĺ-ĽŇĭ-ŏĔƟŅ-őĵĝ 
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ĳŅıĪňŗȮ20ȮĨńĺŀĵƞŅĚĕƟŀĴŌĸĪňŗįƞŅĬĔĶŃĭĺĬĔŅĶŐĮĸĚĽńĪŀńĔļĶ 
 
4,1,2,1 őėĶĚĽĶƟŅĚĕŀĚıĵŅĚėƢ 

ıĵŅĚėƢȮėŊŀȮŏĽňĵĚĪňŗŏĮĸƞĚŀŀĔėĶńŘĚľĬŉŗĚŕȮőħĵŏĽňĵĚĬńŘĬěŃĴňėĺŅĴľĴŅĵľĶŊŀœĴƞĴňėĺŅĴľĴŅĵĔŖœħƟȮ
ŀĚėƢĮĶŃĔŀĭĕŀĚıĵŅĚėƢĮĶŃĔŀĭħƟĺĵŏĽňĵĚıĵńĠĝĬŃĨƟĬȮŏĽňĵĚĽĶŃȮŏĽňĵĚĺĶĶĦĵŋĔĨƢȮŐĸŃŏĽňĵĚĨńĺĽŃĔħȮ
ŐĽħĚŐįĬĳŌĴŇĕŀĚıĵŅĚėƢħńĚĳŅıĪňŗȮ21 

 

 
 

ĳŅıĪňŗȮ21ȮŐįĬĳŌĴŇĕŀĚıĵŅĚėƢ 
 

8̀ȮıĵŅĚėƢȮ&Syllable', C8ȮıĵńĠĝĬŃȮ&Consonant', V8ȮĽĶŃȮ&Vowel', O8ȮıĵńĠĝĬŃĨƟĬȮ&Onset',  
R8ȮĽƞĺĬĪƟŅĵıĵŅĚėƢȮ&Rime', Nu8ȮĽĶŃȮ&Nucleus', Co8ȮıĵńĠĝĬŃĪƟŅĵȮ&Coda' 
 
őėĶĚĽĶƟŅĚŏĽňĵĚĕŀĚıĵŅĚėƢœĪĵȮŐĭƞĚœħƟŏĮƦĬȮ4 ŐĭĭȮėŊŀȮCV, CCV, CVC ŐĸŃȮCCVC 
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ŏĽňĵĚıĵńĠĝĬŃȮėŊŀȮŏĽňĵĚĪňŗŏĮĸƞĚŀŀĔĴŅŐĸƟĺĩŌĔĽĔńħĔńŘĬőħĵŀĺńĵĺŃĽƞĺĬŒħĽƞĺĬľĬŉŗĚȮĪŜŅŒľƟŏĽňĵĚĨƞŅĚĔńĬ
ŀŀĔœĮĨŅĴŀĺńĵĺŃĪňŗĴŅĽĔńħĔńŘĬȮŐĽħĚĨŜŅŐľĬƞĚŏĽňĵĚıĵńĠĝĬŃŒĬŐįĬĳŌĴŇıĵŅĚėƢħńĚĳŅıĪňŗȮ22 
 

 
 

ĳŅıĪňŗȮ22ȮĨŜŅŐľĬƞĚŏĽňĵĚıĵńĠĝĬŃŒĬŐįĬĳŌĴŇıĵŅĚėƢ 
 

ŏĽňĵĚĽĶŃȮėŊŀȮŏĽňĵĚĪňŗŏĮĸƞĚĨŅĴĴŅĨŇħĔńĭŏĽňĵĚıĵńĠĝĬŃȮŐĽħĚĨŜŅŐľĬƞĚŏĽňĵĚĽĶŃŒĬŐįĬĳŌĴŇıĵŅĚėƢħńĚ
ĳŅıĪňŗȮ23 
 

 
 

ĳŅıĪňŗȮ23ȮĨŜŅŐľĬƞĚŏĽňĵĚĽĶŃŒĬŐįĬĳŌĴŇıĵŅĚėƢ 
 
ĔŅĶŐĮĸĚŏĽňĵĚıĵńĠĝĬŃȮľĶŊŀŏĽňĵĚĽĶŃŏĮƦĬĽńĪŀńĔļĶĬńŘĬȮŏĮƦĬĔŅĶŏĪňĵĭŏĽňĵĚŏıŊŗŀŒľƟŏĕƟŅŒěĸńĔļĦŃĔŅĶ
ŀƞŅĬŀŀĔŏĽňĵĚĕŀĚĳŅļŅœĪĵȮĞŉŗĚıĵńĠĝĬŃŒĬĳŅļŅœĪĵĴňěŜŅĬĺĬȮ44 ĶŌĮȮľĬƞĺĵŏĽňĵĚıĵńĠĝĬŃĨƟĬŒĝƟ 
ĽńĪŀńĔļĶȮŐĪĬŏĽňĵĚȮ21 ľĬƞĺĵŏĽňĵĚȮľĬƞĺĵŏĽňĵĚıĵńĠĝĬŃĪƟŅĵľĶŊŀĨńĺĽŃĔħĴňȮ8 ľĬƞĺĵŏĽňĵĚȮY16[ȮŐĸŃ
ŏĽňĵĚĽĶŃŒĬĳŅļŅœĪĵĴňěŜŅĬĺĬȮ24ȮĶŌĮȮĴňľĬƞĺĵŏĽňĵĚĽĶŃěŜŅĬĺĬȮ32ȮľĬƞĺĵŏĽňĵĚȮY/5[ 
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4,1,3ȮĽĶƟŅĚėĸńĚĕƟŀĴŌĸ 
ľĸńĚěŅĔįƞŅĬĔĶŃĭĺĬĔŅĶŐĮĸĚĽńĪŀńĔļĶȮŒĬĕńŘĬĨŀĬĬňŘěŃŐĭƞĚĕƟŀĴŌĸŀŀĔŏĮƦĬȮȮ2ȮȮĝŋħȮœħƟŐĔƞȮ 

1'ȮĝŋħĕƟŀĴŌĸŏĽňĵĚĽĶŃ 2'ȮȮĝŋħĕƟŀĴŌĸŏĽňĵĚıĵńĠĝĬŃȮőħĵěŃŐĭƞĚĕƟŀĴŌĸŐĨƞĸŃĝŋħŀŀĔŏĮƦĬȮ4ȮĔĸŋƞĴȮœħƟŐĔƞȮ 
ĭĪĔĸŀĬĺĶĶėĽĸńĭěŜŅĬĺĬȮ3,949 ĺĶĶėȮĺĶĶėĶńĭěŜŅĬĺĬȮ3,949 ĺĶĶėȮĺĶĶėĶŀĚěŜŅĬĺĬȮ3,949 ĺĶĶėȮ
ŐĸŃĺĶĶėĽƞĚěŜŅĬĺĬȮ3,949 ĺĶĶėȮőħĵĕƟŀĴŌĸŏĕƟŅěŃĴňőėĶĚĽĶƟŅĚŏĮƦĬŀŅĶƢŏĶĵƢȮ2 ĴŇĨŇȮĕƟŀĴŌĸĳŅĵŒĬŀŅĶƢŏĶĵƢ
ĮĶŃĔŀĭħƟĺĵĕƟŀĴŌĸŐĩĺėŊŀȮĺĶĶėȮŐĸŃĕƟŀĴŌĸėŀĸńĴĳƢėŊŀȮĨŜŅŐľĬƞĚıĵŅĚėƢŐĸŃŏĽňĵĚĽĶŃ-ŏĽňĵĚıĵńĠĝĬŃ
ĪňŗŐĮĸĚŏĮƦĬĽńĪŀńĔļĶ ŐĽħĚĨńĺŀĵƞŅĚĕƟŀĴŌĸŏĽňĵĚĽĶŃĪňŗĮĶŃĔŀĭħƟĺĵȮĨŜŅŐľĬƞĚıĵŅĚėƢŐĸŃŏĽňĵĚĽĶŃȮħńĚ
ĳŅıĪňŗȮ24ȮŐĸŃĕƟŀĴŌĸŏĽňĵĚıĵńĠĝĬŃĪňŗĮĶŃĔŀĭħƟĺĵȮĨŜŅŐľĬƞĚıĵŅĚėƢŐĸŃŏĽňĵĚıĵńĠĝĬŃȮ 
ħńĚĳŅıĪňŗȮ25 ĨŅĴĸŜŅħńĭ 
 

 
 

ĳŅıĪňŗȮ02ȮĨńĺŀĵƞŅĚĕƟŀĴŌĸŏĽňĵĚĽĶŃ 
 

 
 

ĳŅıĪňŗȮ03ȮĨńĺŀĵƞŅĚĕƟŀĴŌĸŏĽňĵĚıĵńĠĝĬŃ 
 

 
 



  37 

4,2 ĔŅĶľŅĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽĬŇĵĴĕŀĚĔĸŀĬĽŋĳŅı 
ŒĬĕńŘĬĨŀĬĬňŘěŃĬŜŅĝŋħĕƟŀĴŌĸŏĽňĵĚĽĶŃŐĨƞĸŃĔĸŋƞĴȮŐĸŃĝŋħĕƟŀĴŌĸŏĽňĵĚıĵńĠĝĬŃŐĨƞĸŃĔĸŋƞĴ 

ŏĕƟŅŀńĸĔŀĶŇĪŉĴȮAprioriȮŐĽħĚĔŅĶľŅĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽĬŇĵĴĕŀĚĔĸŀĬĽŋĳŅıħńĚĳŅıĪňŗȮ26 
 

 
 

ĳŅıĪňŗȮ26ȮĔĶŃĭĺĬĔŅĶĪŜŅĚŅĬĕŀĚĶŃĭĭ 
 
ĬŜŅĕƟŀĴŌĸŐĨƞĸŃĔĸŋƞĴŏĕƟŅŀńĸĔŀĶŇĪŉĴȮApriori ŏıŊŗŀėƟĬľŅĶŌĮŐĭĭĕŀĚĕƟŀĴŌĸĪňŗıĭĭƞŀĵĪňŗĽŋħŒĬģŅĬĕƟŀĴŌĸȮ
ŏĶŇŗĴĨƟĬĔŅĶĪŜŅĚŅĬěŃľŅȮ1-itemsetsȮőħĵĔŅĶŀƞŅĬėƞŅěŅĔģŅĬĕƟŀĴŌĸŏıŊŗŀĬńĭěŜŅĬĺĬėĺŅĴĩňŗĕŀĚŐĨƞĸŃȮ
items ŏıŊŗŀľŅȮitems ĪňŗįƞŅĬŏĔĦĤƢĕŀĚėƞŅȮminimum support őħĵěŃĨƟŀĚĴňėƞŅĴŅĔĔĺƞŅľĶŊŀŏĪƞŅĔńĭ
ėƞŅȮminimum support įĸĸńıīƢĪňŗœħƟȮěŃĩŌĔĬŜŅœĮĪŜŅĞŘŜŅėĶńŘĚĩńħœĮȮŐĸŃĨńĺŏĸŊŀĔŀŊŗĬȮŕȮěŃĩŌĔĨńħŀŀĔ 
 
4,2,1 ĔŅĶľŅĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴ 

ŐĽħĚĨńĺŀĵƞŅĚĔŅĶľŅĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴħƟĺĵŀńĸĔŀĶŇĪŉĴȮAprioriȮőħĵĝŋħĕƟŀĴŌĸŏĽňĵĚ
ĽĶŃĮĶŃĔŀĭħƟĺĵĔĸŀĬĺĶĶėĽĸńĭȮ4 ĺĶĶėȮœħƟŐĔƞȮŴŀńĬĔĶŋĚœĔĶŒľĠƞĵŅĺĽŇĭŏĔƟŅőĵĝĬƢŵ,ȮŴŏŀŅĳŌļŅįƟŅľƞĴ
ľƞŀĔĶŃĺńĨŵ, ŴŏŀŅĲŅĚľĠƟŅĴŅįŌĔĽŜŅŏĳŅœħƟŵȮŐĸŃȮŴĩƟŅŐĴƟĬĺƞŅĕƟŅĻŉĔĴńĬőěĴěńĭŵȮħńĚĨŅĶŅĚĪňŗȮ4 
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ĨŅĶŅĚĪňŗȮ2ȮĨńĺŀĵƞŅĚĝŋħĕƟŀĴŌĸŏĽňĵĚĽĶŃŒĬĔĸŀĬŐĨƞĸŃĺĶĶė 
 

ĺĶĶėĪňŗ ĕƟŀĴŌĸŏĽňĵĚĽĶŃŒĬĔĸŀĬŐĨƞĸŃĺĶĶė 

1 Y &1, 'an'' ,  &2, 'ung'' ,  &3, 'aj'' ,  &4, 'aj'' ,  &5, 'a;w'' ,  &6, 'ib'' ,  
 &7, 'aw'' ,  &8, 'o;d'' [ 

2 Y &1, 'aw'' ,  &2, 'u;'' ,  &3, 'a;'' ,  &4, 'a;'' ,  &5, 'om'' ,  &6, '@;'' ,  
 &7, 'a'' ,  &8, 'ad'' [ 

3 Y &1, 'aw'' ,  &2, 'a;ng'' ,  &3, 'a;'' ,  &4, 'a;'' ,  &5, 'u;k'' ,  &6, 'am'' ,  
 &7, 'aw'' ,  &8, 'aj'' [ 

4 Y &1, 'a;'' ,  &2, 'x;n'' ,  &3, 'a;'' ,  &4, 'a;'' ,  &5, 'vk'' ,  &6, 'an'' ,  
 &7, 'o;m'' ,Ȯ &8, 'ab'' [ 

 
ěŅĔĝŋħĕƟŀĴŌĸĨńĺŀĵƞŅĚěŃĔŜŅľĬħėƞŅĽĬńĭĽĬŋĬȮ&support'ȮĪňŗŏľĴŅŃĽĴȮőħĵĔŜŅľĬħėƞŅĽĬńĭĽĬŋĬĕńŘĬĨŗŜŅȮȮ
&minimum support'ȮŏĪƞŅĔńĭȮ50#ȮŐĸŃĔŜŅľĬħėƞŅėĺŅĴŏĝŊŗŀĴńŗĬĕńŘĬĨŗŜŅȮ&minimum confidence'Ȯ
ŏĪƞŅĔńĭ 80# 
 
ľĸńĚěŅĔĬńŘĬěŃľŅěŜŅĬĺĬȮitem ŐĨƞĸŃĨńĺŒĬȮitemȮset ŏıŊŗŀĴŅľŅėƞŅĽĬńĭĽĬŋĬȮőħĵėƞŅĽĬńĭĽĬŋĬĴňĺŇīň 
ľŅėƞŅħńĚĬňŘȮ 
 
ėƞŅĽĬńĭĽĬŋĬ 
 
 
 
 
 
ŐĽħĚĔŅĶľŅėƞŅĽĬńĭĽĬŋĬħńĚĨŅĶŅĚĪňŗȮ5 
 
 

 

 

Item set {A} 
Support&A'Ȯ;Ȯ Frequent of A 

N 
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ĨŅĶŅĚĪňŗȮ3ȮĔŅĶľŅėƞŅĽĬńĭĽĬŋĬ 
 

ŏĽňĵĚĽĶŃ 
ĺĶĶėĪňŗ 

ėƞŅĽĬńĭĽĬŋĬ 
1 2 3 4 

&1, 'a;'' 0 0 0 1 1-4 ;Ȯ25# 
&1, 'aw'' 0 1 1 0 2-4 ;Ȯ50# 

&1, 'an'' 1 0 0 0 1-4 ;Ȯ25# 
&2, 'x;n'' 0 0 0 1 1-4 ;Ȯ25# 

&2, 'u;'' 0 1 0 0 1-4 ;Ȯ25# 
&2, 'a;ng'' 0 0 1 0 1-4 ;Ȯ25# 

&2, 'ung'' 1 0 0 0 1-4 ;Ȯ25# 
&3, 'a;'' 0 1 1 1 3-4 ;Ȯ75# 

&3, 'aj'' 1 0 0 0 1-4 ;Ȯ25# 
&4, 'a;'' 0 1 1 1 3-4 ;Ȯ75# 

&4, 'aj'' 1 0 0 0 1-4 ;Ȯ25# 
&5, 'vk'' 0 0 0 1 1-4 ;Ȯ25# 
&5, 'om'' 0 1 0 0 1-4 ;Ȯ25# 

&5, 'u;k'' 0 0 1 0 1-4 ;Ȯ25# 
&5, 'a;w'' 1 0 0 0 1-4 ;Ȯ25# 

&6, 'an'' 0 0 0 1 1-4 ;Ȯ25# 
&6, '@;'' 0 1 0 0 1-4 ;Ȯ25# 

&6, 'am'' 0 0 1 0 1-4 ;Ȯ25# 
&6, 'ib'' 1 0 0 0 1-4 ;Ȯ25# 

&7, 'o;m'' 0 0 0 1 1-4 ;Ȯ25# 
&7, 'a'' 0 1 0 0 1-4 ;Ȯ25# 
&7, 'aw'' 1 0 1 0 2-4 ;Ȯ50# 

&8, 'ab'' 0 0 0 1 1-4 ;Ȯ25# 
&8, 'ad'' 0 1 0 0 1-4 ;Ȯ25# 
&8, 'aj'' 0 0 1 0 1-4 ;Ȯ25# 
&8, 'o;d'' 1 0 0 0 1-4 ;Ȯ25# 

 
ŏĴŊŗŀœħƟėƞŅĽĬńĭĽĬŋĬĴŅŐĸƟĺȮěŅĔĬńŘĬěŃĨńħȮitemset ĪňŗĨŗŜŅĔĺƞŅėƞŅĽĬńĭĽĬŋĬĕńŘĬĨŗŜŅŀŀĔȮŐĽħĚħńĚĨŅĶŅĚĪňŗȮ6 
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ĨŅĶŅĚĪňŗȮ6Ȯitemset ĪňŗĴŅĔĔĺƞŅľĶŊŀŏĪƞŅĔńĭėƞŅĽĬńĭĽĬŋĬĕńŘĬĨŗŜŅ 
 

ŏĽňĵĚĽĶŃ 
ĺĶĶėĪňŗ 

ėƞŅĽĬńĭĽĬŋĬ 
1 2 3 4 

&1, 'aw'' 0 1 1 0 2-4 ;Ȯ50# 
&3, 'a;'' 0 1 1 1 3-4 ;Ȯ75# 

&4, 'a;'' 0 1 1 1 3-4 ;Ȯ75# 
&7, 'aw'' 1 0 1 0 2-4 ;Ȯ50# 

 
ĬŜŅȮfrequent itemsetsȮĪňŗœħƟȮĴŅĽĶƟŅĚŏĮƦĬȮitemsets ĪňŗĴňėĺŅĴĵŅĺŏĪƞŅĔńĭȮ2 őħĵĔŅĶȮjoin ěŃœħƟŏĮƦĬȮ
{&1, 'aw'', &3, 'a;''}, {&1, 'aw'', &4, 'a;''}, {&1, 'aw'', &7, 'aw''}, {&3, 'a;'', &4, 'a;''}, {&3, 'a;'', &7, 'aw''} 
ŐĸŃȮ{&4, 'a;'', &7, 'aw''} 
 
ŐĸƟĺľŅėƞŅĪňŗŏĔŇħĶƞĺĴĔńĬĕŀĚȮitemsets ĬńŘĬȮŐĸƟĺľŅėƞŅĽĬńĭĽĬŋĬ 
 
ėƞŅĽĬńĭĽĬŋĬ 
 
 
 
 
 
ŐĽħĚĔŅĶľŅėƞŅĽĬńĭĽĬŋĬħńĚĨŅĶŅĚĪňŗ 7 
 
 
 
 
 
 
 
 
 

Item set {A, B} 
Support&A, B'Ȯ;Ȯ Frequent of A, B 

N 
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ĨŅĶŅĚĪňŗȮ7ȮĔŅĶľŅėƞŅĽĬńĭĽĬŋĬ 
 

ŏĽňĵĚĽĶŃ 
ĺĶĶėĪňŗ 

ėƞŅĽĬńĭĽĬŋĬ 
1 2 3 4 

{&1, 'aw'', &3, 'a;''} 0 1 1 0 2-4 ;Ȯ50# 

{&1, 'aw'', &4, 'a;''} 0 1 1 0 2-4 ;Ȯ75# 

{&1, 'aw'', &7, 'aw''} 0 0 1 0 1-4 ;Ȯ25# 

{&3, 'a;'', &4, 'a;''} 0 1 1 1 3-4 ;Ȯ75# 

{&3, 'a;'', &7, 'aw''} 0 0 1 0 1-4 ;Ȯ25# 

{&4, 'a;'', &7, 'aw''} 0 0 1 0 1-4 ;Ȯ25# 

 
ŏĴŊŗŀœħƟėƞŅĽĬńĭĽĬŋĬĴŅŐĸƟĺȮěŅĔĬńŘĬěŃĨńħȮitemset ĪňŗĨŗŜŅĔĺƞŅėƞŅĽĬńĭĽĬŋĬĕńŘĬĨŗŜŅŀŀĔȮŐĽħĚħńĚĨŅĶŅĚĪňŗȮ8 
 

ĨŅĶŅĚĪňŗȮ8 itemset ĪňŗĴŅĔĔĺƞŅľĶŊŀŏĪƞŅĔńĭėƞŅĽĬńĭĽĬŋĬĕńŘĬĨŗŜŅ 
 

ŏĽňĵĚĽĶŃ 
ĺĶĶėĪňŗ 

ėƞŅĽĬńĭĽĬŋĬ 
1 2 3 4 

{&1, 'aw'', &3, 'a;''} 0 1 1 0 2-4 ;Ȯ50# 

{&1, 'aw'', &4, 'a;''} 0 1 1 0 2-4 ;Ȯ75# 

{&3, 'a;'', &4, 'a;''} 0 1 1 1 3-4 ;Ȯ75# 

 
ĩńħĴŅěŃĽĶƟŅĚȮitemset ĪňŗĴňėĺŅĴĵŅĺŏĪƞŅĔńĭȮ3 őħĵĴňŏĚŊŗŀĬœĕĺƞŅĕƟŀĴŌĸȮitem ŐĶĔȮěŃĨƟŀĚĴňėƞŅ
ŏľĴŊŀĬĔńĬěŉĚĽŅĴŅĶĩȮjoin ĔńĬœħƟȮŏĝƞĬȮ{&1, 'aw'', &3, 'a;'', &4, 'a;''} ŏĔŇħěŅĔĔŅĶȮjoin {&1, 'aw'', &3, 'a;''} 
ŐĸŃȮ{&1, 'aw'', &4, 'a;''}ȮħńĚĬńŘĬěŃĴňŏıňĵĚŐėƞȮitemset ŏħňĵĺȮėŊŀȮ{&1, 'aw'', &3, 'a;'', &4, 'a;''}ȮěŉĚĪŜŅŒľƟœĴƞ
ĽŅĴŅĶĩĽĶƟŅĚȮitemset ĪňŗĴňėĺŅĴĵŅĺĴŅĔĕŉŘĬĔĺƞŅĬňŘœħƟŀňĔȮĕńŘĬĨŀĬĔŅĶľŅȮfrequent itemset ěŉĚľĵŋħȮ
ŐĸŃœħƟȮfrequent itemsets ĪńŘĚľĴħħńĚĳŅıĪňŗ 27 
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ĳŅıĪňŗȮ27 frequent itemsets ĪńŘĚľĴħ 
 
ėƞŅėĺŅĴŏĝŊŗŀĴńŗĬȮ&confidence'ȮėŊŀȮėƞŅĪňŗŐĽħĚėĺŅĴŏĝŊŗŀĴńŗĬĕŀĚėĺŅĴĽńĴıńĬīƢĕŀĚȮitemset 2 ŀĵƞŅĚȮ
ėŊŀȮLHS &Left Hand Side'ȮŐĽħĚĶŌĮŐĭĭĕŀĚȮitemset ħƟŅĬĞƟŅĵȮŐĸŃȮRHS &Right Hand Side'Ȯ
ŐĽħĚĶŌĮŐĭĭĕŀĚȮitemset ħƟŅĬĕĺŅȮŏĝƞĬĔŜŅľĬħŒľƟȮLHS ėŊŀȮA ŐĸŃȮRHS ėŊŀȮB ěŃœħƟĽŌĨĶħńĚĬňŘ 
 
ėƞŅėĺŅĴŏĝŊŗŀĴńŗĬ 
 
 
Ȯ 
 
 
 
ěŅĔĔŅĶėŜŅĬĺĦȮőħĵĪňŗĔŜŅľĬħėƞŅėĺŅĴŏĝŊŗŀĴńŗĬĕńŘĬĨŗŜŅȮŏĪƞŅĔńĭȮ80#ȮĽĶŋĮĶŌĮŐĭĭėĺŅĴĽńĴıńĬīƢœħƟħńĚ
ĨŅĶŅĚĪňŗ 9 
 

ĨŅĶŅĚĪňŗȮ7ȮĶŌĮŐĭĭėĺŅĴĽńĴıńĬīƢ 
 

 

{A}ȮOȮ{B} 
Confidence&A, B'Ȯ;Ȯ Support&A, B' 

Support&A' 



  43 

ěŅĔĬńŘĬĬŜŅĶŌĮŐĭĭėĺŅĴĽńĴıńĬīƢĪňŗœħƟĴŅĪŜŅėĺŅĴĽŃŀŅħĕƟŀĴŌĸőħĵĔŅĶĸĭėŌƞŏĽňĵĚĽĶŃĪňŗĞŘŜŅĔńĬȮĶƞĺĴĔńĭ
ĔŅĶŒĝƟĔġĽńĴįńĽŒĬȮŏıŊŗŀŒľƟœħƟĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴĕŀĚŐĨƞĸŃĺĶĶėȮŐĽħĚĨńĺŀĵƞŅĚėŌƞŏĽňĵĚĽĶŃĪňŗ 
ĞŘŜŅĔńĬħńĚĳŅıĪňŗȮ28 
 

  
ĳŅıĪňŗȮ28ȮĨńĺŀĵƞŅĚėŌƞŏĽňĵĚĽĶŃĪňŗĞŘŜŅĔńĬ 

 
ěŅĔĳŅıĪňŗȮ28ȮěŃŏľŖĬėŌƞŏĽňĵĚĽĶŃıĵŅĚėƢĪňŗȮ3 ŏĽňĵĚŀŅȮ&a;'ȮĔńĭıĵŅĚėƢĪňŗȮ4 ŏĽňĵĚŀŅȮ&a;'ȮŐĸŃėŌƞŏĽňĵĚĽĶŃ
ıĵŅĚėƢĪňŗȮ4 ŏĽňĵĚŀŅȮ&a;'ȮĔńĭıĵŅĚėƢĪňŗȮ3 ŏĽňĵĚŀŅȮ&a;'ȮŏĮƦĬŏĽňĵĚĽĶŃĞŘŜŅĔńĬȮ2 ėŌƞȮĞŉŗĚĽĸńĭĨŜŅŐľĬƞĚıĵŅĚėƢȮ
ŐĨƞĴňėĺŅĴľĴŅĵŏľĴŊŀĬĔńĬȮěŉĚĨƟŀĚĸĭŀŀĔľĬŉŗĚėŌƞȮŏıŊŗŀĸħėĺŅĴĞŘŜŅĞƟŀĬĕŀĚĶŌĮŐĭĭėĺŅĴĽńĴıńĬīƢȮŐĽħĚ
ėŌƞŏĽňĵĚĽĶŃĞŘŜŅĔńĬĪňŗĸĭŀŀĔŐĸƟĺħńĚĳŅıĪňŗȮ29 
 

 
 

ĳŅıĪňŗȮ29ȮėŌƞŏĽňĵĚĽĶŃĪňŗĸĭėŌƞĞŘŜŅŀŀĔ 
 
ĩńħĴŅěŃĬŜŅĶŌĮŐĭĭėĺŅĴĽńĴıńĬīƢœĮĺŇŏėĶŅŃľƢĨƞŀħƟĺĵĔġĽńĴįńĽŒĬȮľĸńĚěŅĔĪňŗĪŜŅėĺŅĴĽŃŀŅħĕƟŀĴŌĸ
ŏĶňĵĭĶƟŀĵŐĸƟĺȮěŃœħƟĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴħńĚĳŅıĪňŗȮ30 
 

 
 

ĳŅıĪňŗȮ30ȮĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴ 
 
ĽĶŋĮœħƟĺƞŅȮěŅĔĨńĺŀĵƞŅĚĕƟŀĴŌĸŏĽňĵĚĽĶŃĔĸŀĬĺĶĶėĽĸńĭěŜŅĬĺĬȮ4 ĺĶĶėȮœħƟĶŌĮŐĭĭĽńĴįńĽĽĶŃĬŇĵĴȮȮėŊŀȮ
ėŌƞĽńĴįńĽıĵŅĚėƢĪňŗȮ3 ŐĸŃıĵŅĚėƢĪňŗȮ4ȮŏĽňĵĚŀŅȮ&a;' 
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4,2,2 ĔŅĶľŅĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽıĵńĠĝĬŃĬŇĵĴ 
ŐĽħĚĨńĺŀĵƞŅĚĔŅĶľŅĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽıĵńĠĝĬŃĬŇĵĴħƟĺĵŀńĸĔŀĶŇĪŉĴȮAprioriȮőħĵĝŋħĕƟŀĴŌĸ

ŏĽňĵĚĽĶŃĮĶŃĔŀĭħƟĺĵĔĸŀĬĺĶĶėĶŀĚȮ4 ĺĶĶėȮœħƟŐĔƞȮŴıƞŀěŃŐěƟĚŏěƟŅěĚěŜŅėŜŅőĭĶŅĦŵ,ȮŴĻĻŇīĶěĶŐěƟĚ
ĔĶŃěƞŅĚĨŅ ŵ, ŴěŉĚĪŌĸėĺŅĴĨŅĴěŇĨŏěĨĬŅ ŵȮŐĸŃȮŴŐĨƞĕńħĽĬěĬěŇĨėŇħĮĶŃĺŇĚ ŵȮħńĚĨŅĶŅĚĪňŗȮ10 
 

ĨŅĶŅĚĪňŗȮ/.ȮĨńĺŀĵƞŅĚĝŋħĕƟŀĴŌĸŏĽňĵĚıĵńĠĝĬŃŒĬĔĸŀĬŐĨƞĸŃĺĶĶė 
 

ĺĶĶėĪňŗ ĕƟŀĴŌĸŏĽňĵĚıĵńĠĝĬŃŒĬĔĸŀĬŐĨƞĸŃĺĶĶė 

1 Y &1, 'ph'' ,  &2, 'c'' ,  &3, 'c'' ,  &4, 'c'' ,  &5, 'c'' ,  &6, 'c'' ,  
 &7, 'kh'' ,  &8, 'b'' ,  &9, 'r'' [ 

2 Y &1, 's'' ,  &2, 's'' ,  &3, 'th'' ,  &4, 'c'' ,  &5, 'c'' ,  &6, 'kr'' ,  
 &7, 'c'' ,  &8, 't'' [ 

3 Y &1, 'c'' ,  &2, 'th'' ,  &3, 'khw'' ,  &4, 't'' ,  &5, 'c'' ,  &6, 'c'' ,  
 &7, 't'' ,  &8, 'n'' [ 

4 Y &1, 't'' ,  &2, 'kh'' ,  &3, 's'' ,  &4, 'c'' ,  &5, 'c'' ,  &6, 'kh'' ,  
 &7, 'pr'' ,  &8, 'w'' [ 

 
ěŅĔĝŋħĕƟŀĴŌĸĨńĺŀĵƞŅĚěŃĔŜŅľĬħėƞŅĽĬńĭĽĬŋĬȮ&support'ȮĪňŗŏľĴŅŃĽĴȮőħĵĔŜŅľĬħėƞŅĽĬńĭĽĬŋĬĕńŘĬĨŗŜŅȮȮ
&minimum support'ȮŏĪƞŅĔńĭȮ50#ȮŐĸŃĔŜŅľĬħėƞŅėĺŅĴŏĝŊŗŀĴńŗĬĕńŘĬĨŗŜŅȮ&minimum confidence'Ȯ
ŏĪƞŅĔńĭ 80# 
 
ľĸńĚěŅĔĬńŘĬěŃľŅěŜŅĬĺĬȮitem ŐĨƞĸŃĨńĺŒĬȮitemȮset ŏıŊŗŀĴŅľŅėƞŅĽĬńĭĽĬŋĬȮőħĵŀƟŅĚŀŇĚĺŇīňĔŅĶľŅėƞŅ
ĽĬńĭĽĬŋĬŒĬľńĺĕƟŀĪňŗȮ4,2,1 ŐĽħĚĔŅĶľŅėƞŅĽĬńĭĽĬŋĬħńĚĨŅĶŅĚĪňŗ 11 
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ĨŅĶŅĚĪňŗȮ//ȮĔŅĶľŅėƞŅĽĬńĭĽĬŋĬ 
 

ŏĽňĵĚĽĶŃ 
ĺĶĶėĪňŗ 

ėƞŅĽĬńĭĽĬŋĬ 
1 2 3 4 

&1, 'ph'' 1 0 0 0 1-4 ;Ȯ25# 
&1, 's'' 0 1 0 0 1-4 ;Ȯ25# 

&1, 'c'' 0 0 1 0 1-4 ;Ȯ25# 
&1, 't'' 0 0 0 1 1-4 ;Ȯ25# 

&2, 'c'' 1 0 0 0 1-4 ;Ȯ25# 
&2, 's'' 0 1 0 0 1-4 ;Ȯ25# 

&2, 'th'' 0 0 1 0 1-4 ;Ȯ25# 
&2, 'kh'' 0 0 0 1 1-4 ;Ȯ25# 

&3, 'c'' 1 0 0 0 1-4 ;Ȯ25# 
&3, 'th'' 0 1 0 0 1-4 ;Ȯ25# 

&3, 'khw'' 0 0 1 0 1-4 ;Ȯ25# 
&3, 's'' 0 0 0 1 1-4 ;Ȯ25# 
&4, 'c'' 1 1 0 1 3-4 ;Ȯ75# 

&4, 't'' 0 0 1 0 1-4 ;Ȯ25# 
&5, 'c'' 1 1 1 1 4-4 ;Ȯ100# 

&6, 'c'' 1 0 1 0 2-4 ;Ȯ50# 
&6, 'kr'' 0 1 0 0 1-4 ;Ȯ25# 

&6, 'kh'' 0 0 0 1 1-4 ;Ȯ25# 
&7, 'kh'' 1 0 0 0 1-4 ;Ȯ25# 

&7, 'c'' 0 1 0 0 1-4 ;Ȯ25# 
&7, 't'' 0 0 1 0 1-4 ;Ȯ25# 
&7, 'pr'' 0 0 0 1 1-4 ;Ȯ25# 

&8, 'b'' 1 0 0 0 1-4 ;Ȯ25# 
&8, 't'' 0 1 0 0 1-4 ;Ȯ25# 
&8, 'n'' 0 0 1 0 1-4 ;Ȯ25# 
&8, 'w'' 0 0 0 1 1-4 ;Ȯ25# 

&9, 'r'' 1 0 0 0 1-4 ;Ȯ25# 

 
ŏĴŊŗŀœħƟėƞŅĽĬńĭĽĬŋĬĴŅŐĸƟĺȮěŅĔĬńŘĬěŃĨńħȮitemset ĪňŗĨŗŜŅĔĺƞŅėƞŅĽĬńĭĽĬŋĬĕńŘĬĨŗŜŅŀŀĔȮŐĽħĚħńĚĨŅĶŅĚĪňŗ 
12 
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ĨŅĶŅĚĪňŗȮ12 itemset ĪňŗĴŅĔĔĺƞŅľĶŊŀŏĪƞŅĔńĭėƞŅĽĬńĭĽĬŋĬĕńŘĬĨŗŜŅ 
 

ŏĽňĵĚĽĶŃ 
ĺĶĶėĪňŗ 

ėƞŅĽĬńĭĽĬŋĬ 
1 2 3 4 

&4, 'c'' 1 1 0 1 3-4 ;Ȯ75# 
&5, 'c'' 1 1 1 1 4-4 ;Ȯ100# 

&6, 'c'' 1 0 1 0 2-4 ;Ȯ50# 

 
ĬŜŅȮfrequent itemsetsȮĪňŗœħƟȮĴŅĽĶƟŅĚŏĮƦĬȮitemsets ĪňŗĴňėĺŅĴĵŅĺŏĪƞŅĔńĭȮ2 őħĵĔŅĶȮjoin ěŃœħƟŏĮƦĬ 
{&4, 'c'', &5, 'c''}, {&4, 'c'', &6, 'c''} ŐĸŃȮ{&5, 'c'', &6, 'c''} 
 
ŐĸƟĺľŅėƞŅĪňŗŏĔŇħĶƞĺĴĔńĬĕŀĚȮitemsets ĬńŘĬȮŐĸƟĺľŅėƞŅĽĬńĭĽĬŋĬȮŐĽħĚĔŅĶľŅėƞŅĽĬńĭĽĬŋĬħńĚĨŅĶŅĚĪňŗ 
13 
 

ĨŅĶŅĚĪňŗȮ13ȮĔŅĶľŅėƞŅĽĬńĭĽĬŋĬ 
 

ŏĽňĵĚĽĶŃ 
ĺĶĶėĪňŗ 

ėƞŅĽĬńĭĽĬŋĬ 
1 2 3 4 

{&4, 'c'', &5, 'c''} 1 1 1 0 3-4 ;Ȯ75# 

{&4, 'c'', &6, 'c''} 1 0 0 0 1-4 ;Ȯ25# 

{&5, 'c'', &6, 'c''} 1 0 1 0 2-4 ;Ȯ50# 

 

ŏĴŊŗŀœħƟėƞŅĽĬńĭĽĬŋĬĴŅŐĸƟĺȮěŅĔĬńŘĬěŃĨńħȮitemset ĪňŗĨŗŜŅĔĺƞŅėƞŅĽĬńĭĽĬŋĬĕńŘĬĨŗŜŅŀŀĔȮŐĽħĚħńĚĨŅĶŅĚĪňŗȮ
14 
 

ĨŅĶŅĚĪňŗȮ14Ȯitemset ĪňŗĴŅĔĔĺƞŅľĶŊŀŏĪƞŅĔńĭėƞŅĽĬńĭĽĬŋĬĕńŘĬĨŗŜŅ 
 

ŏĽňĵĚĽĶŃ 
ĺĶĶėĪňŗ 

ėƞŅĽĬńĭĽĬŋĬ 
1 2 3 4 

{&4, 'c'', &5, 'c''} 1 1 1 0 3-4 ;Ȯ75# 

{&5, 'c'', &6, 'c''} 1 0 1 0 2-4 ;Ȯ50# 
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œĴƞĽŅĴŅĶĩĽĶƟŅĚȮitemset ĪňŗĴňėĺŅĴĵŅĺĴŅĔĕŉŘĬĔĺƞŅĬňŘœħƟŀňĔŐĸƟĺȮŏıĶŅŃĺƞŅĕƟŀĴŌĸȮitem ŐĶĔȮĴňėƞŅœĴƞ
ŏľĴŊŀĬĔńĬěŉĚœĴƞĽŅĴŅĶĩȮjoin ĔńĬœħƟȮħńĚĬńŘĬěŃĴňȮ2ȮitemsetȮėŊŀȮ{&4, 'c'', &5, 'c''}ȮŐĸŃȮ{&5, 'c'', &6, 'c''}Ȯ
ĕńŘĬĨŀĬĔŅĶľŅȮfrequent itemset ěŉĚľĵŋħȮŐĸŃœħƟȮfrequent itemsets ĪńŘĚľĴħħńĚĳŅıĪňŗ 31 
 

 
 

ĳŅıĪňŗȮ31 frequent itemsets ĪńŘĚľĴħ 
 
ěŅĔĬńŘĬėŜŅĬĺĦľŅėĺŅĴŏĝŊŗŀĴńŗĬĕńŘĬĨŗŜŅȮőħĵĔŜŅľĬħėƞŅŏĪƞŅĔńĭȮ80#ȮĽĶŋĮĶŌĮŐĭĭėĺŅĴĽńĴıńĬīƢœħƟ 
ħńĚĨŅĶŅĚĪňŗ 15 
 

ĨŅĶŅĚĪňŗȮ/3ȮĶŌĮŐĭĭėĺŅĴĽńĴıńĬīƢ 
 

 
 
ıŇěŅĶĦŅĶŌĮŐĭĭėĺŅĴĽńĴıńĬīƢĪňŗœħƟĶƞĺĴĔńĭĔŅĶŒĝƟĔġĽńĴįńĽŒĬȮŏıŊŗŀŒľƟœħƟĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽıĵńĠĝĬŃ
ĬŇĵĴĕŀĚŐĨƞĸŃĺĶĶėȮěŃœħƟĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽıĵńĠĝĬŃĬŇĵĴħńĚĳŅıĪňŗ 32 
 

 
 

ĳŅıĪňŗȮ32ȮĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽıĵńĠĝĬŃĬŇĵĴ 
 
 
 



  48 

ĽĶŋĮœħƟĺƞŅȮěŅĔĨńĺŀĵƞŅĚĕƟŀĴŌĸŏĽňĵĚıĵńĠĝĬŃĔĸŀĬĺĶĶėĶŀĚěŜŅĬĺĬȮ4 ĺĶĶėȮœħƟĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃ
ĬŇĵĴȮȮėŊŀȮėŌƞĽńĴįńĽıĵŅĚėƢĪňŗȮ4 ĔńĭıĵŅĚėƢĪňŗȮ5ȮŏĽňĵĚȮěȮ&c'ȮŐĸŃėŌƞĽńĴįńĽıĵŅĚėƢĪňŗȮ5 ĔńĭıĵŅĚėƢĪňŗȮ6 ŏĽňĵĚȮ
ěȮ&c' 
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ĭĪĪňŗȮ5 
įĸĔŅĶħŜŅŏĬŇĬĚŅĬ 

 
ŒĬĭĪĬňŘěŃŀīŇĭŅĵįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮőħĵŒĬľńĺĕƟŀĪňŗȮ5,1'ȮŀīŇĭŅĵĩŉĚįĸĔŅĶĪħĸŀĚĕŀĚŐĨƞĸŃ

ĝŋħĕƟŀĴŌĸȮőħĵŐĭƞĚĝŋħĕƟŀĴŌĸŀŀĔŏĮƦĬȮ2 ĝŋħȮœħƟŐĔƞȮ5,1,1'ȮĝŋħĕƟŀĴŌĸŏĽňĵĚĽĶŃȮŐĸŃȮ5,1,2'ȮĝŋħĕƟŀĴŌĸŏĽňĵĚ
ıĵńĠĝĬŃȮŐĸŃȮ5,2'ȮŀīŇĭŅĵĩŉĚĶŌĮŐĭĭĽńĴįńĽŒĬĕŀĚĔĸŀĬŐĨƞĸŃĭĪ 
 
5,1 įĸĔŅĶĪħĸŀĚ 

ŒĬĔŅĶĪħĸŀĚįŌƟĺŇěńĵœħƟŒĝƟŀńĸĔŀĶŇĪŉĴȮApriori ŏıŊŗŀĽĔńħľŅĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽŒĬĪňŗĬŇĵĴȮěŅĔ
ĔĸŀĬŏĶŊŗŀĚıĶŃŀĳńĵĴĦň 

 
ĝŋħĕƟŀĴŌĸŒĬĔŅĶĪħĸŀĚĴňȮ2 ĝŋħȮħńĚĬňŘ 
1. ĝŋħĕƟŀĴŌĸŏĽňĵĚĽĶŃ 
2. ĝŋħĕƟŀĴŌĸŏĽňĵĚıĵńĠĝĬŃ 

 
ĔŅĶľŅĶŌĮŐĭĭėĺŅĴĽńĴıńĬīƢħƟĺĵŀńĸĔŀĶŇĪŉĴȮApriori ěŃĨƟŀĚĔŜŅľĬħėƞŅĽĬńĭĽĬŋĬĕńŘĬĨŗŜŅȮȮ

&minimum support'ȮŐĸŃĔŜŅľĬħėƞŅėĺŅĴŏĝŊŗŀĴńŗĬĕńŘĬĨŗŜŅȮ&minimum confidence'ȮĪňŗŏľĴŅŃĽĴȮ
ŏıŊŗŀŒľƟœħƟĶŌĮŐĭĭėĺŅĴĽńĴıńĬīƢĨŅĴĪňŗĨƟŀĚĔŅĶȮŒĬĔŅĶĪħĸŀĚĬňŘěŃĔŜŅľĬħėƞŅĽĬńĭĽĬŋĬĕńŘĬĨŗŜŅŒľƟĴňėƞŅ
ŏĪƞŅĔńĭȮ0,01 ŐĸŃĔŜŅľĬħėƞŅėĺŅĴŏĝŊŗŀĴńŗĬĕńŘĬĨŗŜŅŒľƟĴňėƞŅŏĪƞŅĔńĭȮ0,1 įŌƟĺŇěńĵĔŜŅľĬħŒľƟŏĮƦĬėƞŅėĚĪňŗŒĬ 
ĪŋĔĔŅĶĪħĸŀĚȮįĸĔŅĶĪħĸŀĚĴňħńĚĬňŘ 

 
5,1,1ȮĝŋħĕƟŀĴŌĸŏĽňĵĚĽĶŃ 

ĔŅĶĪħĸŀĚŏıŊŗŀľŅĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴĕŀĚĔĸŀĬĽŋĳŅıȮĽŅĴŅĶĩĽĔńħŏĽňĵĚĽńĴįńĽĽĶŃ
ĬŇĵĴœħƟĪńŘĚľĴħȮ25 ŏĽňĵĚȮőħĵŐĭƞĚŀŀĔŏĮƦĬėŌƞĽĶŃŏĽňĵĚĽńŘĬȮėŌƞĽĶŃŏĽňĵĚĵŅĺȮŐĸŃėŌƞĽĶŃȮ&ŏĽňĵĚĽńŘĬŐĸŃŏĽňĵĚ
ĵŅĺ'ȮħńĚĬňŘ 

ėŌƞĽĶŃŏĽňĵĚĽńŘĬȮ13 ŏĽňĵĚȮœħƟŐĔƞȮŏĽňĵĚŀŃ*ȮŀńĔ*Ȯŀńħ*Ȯŀńĭ*ȮŀńĬ*ȮŀńĚ*ȮŀŜŅ*Ȯœŀ-Œŀ*ȮŏŀŅ*ȮŀŇħ*Ȯŀŋħ*ȮŀĬ
ŐĸŃŀĚ 
ėŌƞĽĶŃŏĽňĵĚĵŅĺȮ10 ŏĽňĵĚȮœħƟŐĔƞȮŏĽňĵĚŀŅ*ȮŀŅĬ*ȮŀŅĚ*ȮŀŅĴ*ȮŀŅĵ*Ȯŀň*ȮŀŌ*ȮŐŀĚ*ȮŀŀĬȮŐĸŃŀŀĚ 
ėŌƞĽĶŃȮ2 ŏĽňĵĚȮ&ŏĽňĵĚĽńŘĬŐĸŃŏĽňĵĚĵŅĺ'ȮœħƟŐĔƞȮŏĽňĵĚŀŅ*ȮŀŃȮŐĸŃŏĽňĵĚŀŃ*ȮŀŅ 
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ŐĸŃœħƟĨŜŅŐľĬƞĚĽńĴįńĽĽĶŃĕŀĚĽńĴįńĽŒĬȮőħĵįŌƟĺŇěńĵĺŇŏėĶŅŃľƢŏıŇŗĴŏĨŇĴőħĵĔŅĶĶŃĭŋěŜŅĬĺĬıĵŅĚėƢĕŀĚ
ĔĸŀĬȮĪŜŅŒľƟœħƟĶŌĮŐĭĭĨŜŅŐľĬƞĚĽńĴįńĽĽĶŃħńĚĨŅĶŅĚĪňŗ 16 
 

ĨŅĶŅĚĪňŗȮ/4ȮĶŌĮŐĭĭĨŜŅŐľĬƞĚĽńĴįńĽĽĶŃĪňŗœħƟěŅĔĔŅĶĪħĸŀĚ 
 

ĺĶĶėĽĸńĭŐĸŃĺĶĶėĶŀĚ ĺĶĶėĶńĭŐĸŃĺĶĶėĽƞĚ 

ĨŜŅŐľĬƞĚĽńĴįńĽ ěŜŅĬĺĬıĵŅĚėƢ ĨŜŅŐľĬƞĚĽńĴįńĽ ěŜŅĬĺĬıĵŅĚėƢ 

ıĵŅĚėƢĪňŗȮ2ȮŐĸŃȮ3 7 ıĵŅĚėƢ ıĵŅĚėƢĪňŗȮ4ȮŐĸŃȮ5 7 ıĵŅĚėƢ 
ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ5 7 ıĵŅĚėƢ ıĵŅĚėƢĪňŗȮ4ȮŐĸŃȮ6 7 ıĵŅĚėƢ 

ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ6 7 ıĵŅĚėƢ ıĵŅĚėƢĪňŗȮ5 ŐĸŃȮ6 7, 8ȮŐĸŃȮ9ȮıĵŅĚėƢ 

ıĵŅĚėƢĪňŗȮ3ȮŐĸŃȮ4 8ȮŐĸŃȮ9ȮıĵŅĚėƢ ıĵŅĚėƢĪňŗȮ5 ŐĸŃȮ7 8ȮıĵŅĚėƢ 
ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ5 9ȮŐĸŃȮ10 ıĵŅĚėƢ ıĵŅĚėƢĪňŗȮ6 ŐĸŃȮ7 9ȮŐĸŃȮ10 ıĵŅĚėƢ 

ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ6 9ȮıĵŅĚėƢ ıĵŅĚėƢĪňŗȮ6ȮŐĸŃȮ8 9ȮŐĸŃȮ10 ıĵŅĚėƢ 

ıĵŅĚėƢĪňŗȮ5 ŐĸŃȮ6 7, 8ȮŐĸŃȮ9ȮıĵŅĚėƢ ıĵŅĚėƢĪňŗȮ7ȮŐĸŃȮ8 10 ıĵŅĚėƢ 
ıĵŅĚėƢĪňŗȮ5 ŐĸŃȮ7 8ȮıĵŅĚėƢ ıĵŅĚėƢĪňŗȮ7 ŐĸŃȮ9 10 ıĵŅĚėƢ 

ıĵŅĚėƢĪňŗȮ6 ŐĸŃȮ7 9ȮŐĸŃȮ10 ıĵŅĚėƢ   
ıĵŅĚėƢĪňŗȮ6 ŐĸŃȮ8 9ȮŐĸŃȮ10 ıĵŅĚėƢ   

ıĵŅĚėƢĪňŗȮ7 ŐĸŃȮ8 10 ıĵŅĚėƢ   

ıĵŅĚėƢĪňŗȮ7 ŐĸŃȮ9 10 ıĵŅĚėƢ   
 
ĞŉŗĚĶŌĮŐĭĭĨŜŅŐľĬƞĚĽńĴįńĽĽĶŃĕŀĚĽńĴįńĽŒĬőħĵĮĔĨŇĪňŗŏĮƦĬĪňŗĶŌƟěńĔȮěŃĴňŏıňĵĚĶŌĮŐĭĭĽńĴįńĽĕŀĚĔĸŀĬ
ĽŋĳŅıĪňŗĴňěŜŅĬĺĬıĵŅĚėƢȮ8 ıĵŅĚėƢŏĪƞŅĬńŘĬȮŐĽħĚħńĚĨŅĶŅĚĪňŗȮ17 
 

ĨŅĶŅĚĪňŗȮ17ȮĶŌĮŐĭĭĨŜŅŐľĬƞĚĽńĴįńĽĽĶŃőħĵĪńŗĺœĮĕŀĚĔĸŀĬĽŋĳŅı 
 

ĺĶĶėĽĸńĭŐĸŃĺĶĶėĶŀĚ ĺĶĶėĶńĭŐĸŃĺĶĶėĽƞĚ 

ĨŜŅŐľĬƞĚĽńĴįńĽ ěŜŅĬĺĬıĵŅĚėƢ ĨŜŅŐľĬƞĚĽńĴįńĽ ěŜŅĬĺĬıĵŅĚėƢ 

ıĵŅĚėƢĪňŗȮ3ȮŐĸŃȮ4 8 ıĵŅĚėƢ ıĵŅĚėƢĪňŗȮ5ȮŐĸŃȮ6 8 ıĵŅĚėƢ 
ıĵŅĚėƢĪňŗȮ5 ŐĸŃȮ6 8 ıĵŅĚėƢ ıĵŅĚėƢĪňŗȮ5ȮŐĸŃȮ7 8 ıĵŅĚėƢ 

ıĵŅĚėƢĪňŗȮ5 ŐĸŃȮ7 8ȮıĵŅĚėƢ   
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įŌƟĺŇěńĵœħƟŐĭƞĚĝŋħĕƟŀĴŌĸŀŀĔŏĮƦĬȮ4 ĔĸŋƞĴȮœħƟŐĔƞȮĺĶĶėĽĸńĭȮĺĶĶėĶńĭȮĺĶĶėĶŀĚȮŐĸŃĺĶĶėĽƞĚȮ
ŐĽħĚįĸĔŅĶĪħĸŀĚħńĚĬňŘ 

 
5,1,1,1ȮĺĶĶėĽĸńĭ 

ŏėĶŊŗŀĚĴŊŀĽŅĴŅĶĩĽĔńħŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴœħƟĪńŘĚľĴħȮ20 ŏĽňĵĚȮőħĵŐĭƞĚŀŀĔŏĮƦĬėŌƞĽĶŃŏĽňĵĚ
ĽńŘĬȮėŌƞĽĶŃŏĽňĵĚĵŅĺȮŐĸŃėŌƞĽĶŃȮ&ŏĽňĵĚĽńŘĬŐĸŃŏĽňĵĚĵŅĺ'ȮħńĚĬňŘ 

ėŌƞĽĶŃŏĽňĵĚĽńŘĬȮ10ȮŏĽňĵĚȮœħƟŐĔƞȮŏĽňĵĚŀŃ*Ȯŀńħ*Ȯŀńĭ*ȮŀńĬ*ȮŀńĚ*ȮŀŜŅ*Ȯœŀ-Œŀ*ȮŏŀŅ*Ȯŀŋħ*ȮŀĚ 
ėŌƞĽĶŃŏĽňĵĚĵŅĺȮ8ȮŏĽňĵĚȮœħƟŐĔƞȮŏĽňĵĚŀŅ*ȮŀŅĬ*ȮŀŅĚ*ȮŀŅĴ*ȮŀŅĵ*Ȯŀň*ȮŀŌȮŐĸŃŀŀĚ 
ėŌƞĽĶŃȮ2 ŏĽňĵĚȮ&ŏĽňĵĚĽńŘĬŐĸŃŏĽňĵĚĵŅĺ'ȮœħƟŐĔƞȮŏĽňĵĚŀŅ*ȮŀŃȮŐĸŃŏĽňĵĚŀŃ*ȮŀŅ 

 
ŐĸŃœħƟĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴěŜŅĬĺĬȮ41 ĶŌĮŐĭĭȮŐĭƞĚŀŀĔŏĮƦĬĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĽńŘĬȮ16Ȯ
ĶŌĮŐĭĭȮȮĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĵŅĺȮ20 ĶŌĮŐĭĭȮĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĽńŘĬŐĸŃĵŅĺȮ2 ĶŌĮŐĭĭȮŐĸŃ
ĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĵŅĺŐĸŃĽńŘĬȮ3 ĶŌĮŐĭĭȮŐĽħĚħńĚĨŅĶŅĚĪňŗȮ18, 19, 20ȮŐĸŃȮ21ȮĨŅĴĸŜŅħńĭ 
 

ĨŅĶŅĚĪňŗȮ/6ȮĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĽńŘĬĬŇĵĴĺĶĶėĽĸńĭ 
 

ĶŌĮŐĭĭĪňŗ ĽĶŃŏĽňĵĚĽńŘĬ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 ŀŃ 5 ŐĸŃȮ7 

2 ŀńħ 3ȮŐĸŃȮ4 
3 ŀńĭ 3ȮŐĸŃȮ4 

4 
ŀńĬ 

3ȮŐĸŃȮ4 

5 5 ŐĸŃȮ7 
6 

ŀńĚ 
3ȮŐĸŃȮ4 

7 5 ŐĸŃȮ7 
8 ŀŜŅ 3 ŐĸŃȮ4 

9 

œŀ-œŀ 

3ȮŐĸŃȮ4 

10 5 ŐĸŃȮ6 
11 5 ŐĸŃȮ7 

12 6ȮŐĸŃȮ8 

13 ŏŀŅ 3ȮŐĸŃȮ4 
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ĶŌĮŐĭĭĪňŗ ĽĶŃŏĽňĵĚĽńŘĬ ıĵŅĚėƢĪňŗĽńĴįńĽ 

14 ŀŋħ 3ȮŐĸŃȮ4 
15 

ŀĚ 
3ȮŐĸŃȮ4 

16 5 ŐĸŃȮ7 

 
ĨŅĶŅĚĪňŗȮ19ȮĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĵŅĺĬŇĵĴĺĶĶėĽĸńĭ 

 
ĶŌĮŐĭĭĪňŗ ĽĶŃŏĽňĵĚĵŅĺ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 

ŀŅ 

3 ŐĸŃȮ4 

2 5 ŐĸŃȮ6 
3 5 ŐĸŃȮ7 

4 6ȮŐĸŃȮ7 
5 6ȮŐĸŃȮ8 

6 ŀŅĬ 3ȮŐĸŃȮ4 

7 
ŀŅĚ 

3ȮŐĸŃȮ4 
8 5ȮŐĸŃȮ7 

9 

ŀŅĴ 

3ȮŐĸŃȮ4 

10 5 ŐĸŃȮ6 
11 5 ŐĸŃȮ7 

12 
ŀŅĵ 

3ȮŐĸŃȮ4 
13 5ȮŐĸŃȮ7 

14 

ŀň 

3ȮŐĸŃȮ4 

15 5 ŐĸŃȮ6 
16 5 ŐĸŃȮ7 

17 6ȮŐĸŃȮ8 

18 
ŀŌ 

3ȮŐĸŃȮ4 
19 5ȮŐĸŃȮ7 

20 ŀŀĚ 3ȮŐĸŃȮ4 
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ĨŅĶŅĚĪňŗȮ20ȮĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĽńŘĬŐĸŃĵŅĺĬŇĵĴĺĶĶėĽĸńĭ 
 

ĶŌĮŐĭĭĪňŗ ĽĶŃŏĽňĵĚĽńŘĬŐĸŃĵŅĺ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 
ŀŃȮŐĸŃȮŀŅ 

5 ŐĸŃȮ6 
2 6ȮŐĸŃȮ7 

 
ĨŅĶŅĚĪňŗȮ0/ȮĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĵŅĺŐĸŃĽńŘĬĬŇĵĴĺĶĶėĽĸńĭ 

 

ĶŌĮŐĭĭĪňŗ ĽĶŃŏĽňĵĚĵŅĺŐĸŃĽńŘĬ ıĵŅĚėƢĪňŗĽńĴįńĽ 
1 

ŀŅȮŐĸŃȮŀŃ 

3ȮŐĸŃȮ5 

2 4ȮŐĸŃȮ5 
3 5ȮŐĸŃȮ6 

 
ěŅĔĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴĪňŗĽĔńħœħƟŒĬĺĶĶėĽĸńĭȮıĭĺƞŅĬŇĵĴŒĝƟŏĽňĵĚŀŅȮĴŅĔĪňŗĽŋħ 
 
5,1,1,2 ĺĶĶėĶńĭ 

ŏėĶŊŗŀĚĴŊŀĽŅĴŅĶĩĽĔńħŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴœħƟĪńŘĚľĴħȮ16 ŏĽňĵĚȮőħĵŐĭƞĚŀŀĔŏĮƦĬėŌƞĽĶŃŏĽňĵĚ
ĽńŘĬȮėŌƞĽĶŃŏĽňĵĚĵŅĺȮŐĸŃėŌƞĽĶŃȮ&ŏĽňĵĚĽńŘĬŐĸŃŏĽňĵĚĵŅĺ'ȮħńĚĬňŘ 

ėŌƞĽĶŃŏĽňĵĚĽńŘĬȮ8ȮŏĽňĵĚȮœħƟŐĔƞȮŏĽňĵĚŀŃ*ȮŀńĔ*Ȯŀńħ*ȮŀńĬ*ȮŀńĚ*Ȯœŀ-Œŀ*ȮŀŇħȮŐĸŃŀĚ 
ėŌƞĽĶŃŏĽňĵĚĵŅĺȮ6ȮŏĽňĵĚȮœħƟŐĔƞȮŏĽňĵĚŀŅ*ȮŀŅĬ*ȮŀŅĚ*ȮŀŅĴ*ȮŀŅĵ*Ȯŀň*ȮŀŌȮŐĸŃŀŀĚ 
ėŌƞĽĶŃȮ2 ŏĽňĵĚȮ&ŏĽňĵĚĽńŘĬŐĸŃŏĽňĵĚĵŅĺ'ȮœħƟŐĔƞȮŏĽňĵĚŀŅ*ȮŀŃȮŐĸŃŏĽňĵĚŀŃ*ȮŀŅ 
 

ŐĸŃœħƟĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴěŜŅĬĺĬȮ30 ĶŌĮŐĭĭȮŐĭƞĚŀŀĔŏĮƦĬĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĽńŘĬȮ12Ȯ
ĶŌĮŐĭĭȮȮĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĵŅĺȮ9ȮĶŌĮŐĭĭȮĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĽńŘĬŐĸŃĵŅĺȮ6ȮĶŌĮŐĭĭȮŐĸŃ
ĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĵŅĺŐĸŃĽńŘĬȮ3ȮĶŌĮŐĭĭȮŐĽħĚħńĚĨŅĶŅĚĪňŗȮ22, 23, 24ȮŐĸŃȮ25ȮĨŅĴĸŜŅħńĭ 
 
 
 
 
 



  54 

ĨŅĶŅĚĪňŗȮ22ȮĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĽńŘĬĬŇĵĴĺĶĶėĶńĭ 
 

ĶŌĮŐĭĭĪňŗ ĽĶŃŏĽňĵĚĽńŘĬ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 
ŀŃ 

5 ŐĸŃȮ7 
2 6ȮŐĸŃȮ8 

3 ŀńĔ 5 ŐĸŃȮ7 

4 ŀńħ 6ȮŐĸŃȮ8 
5 ŀńĬ 5 ŐĸŃȮ7 

6 ŀńĚ 6ȮŐĸŃȮ8 

7 

œŀ-Œŀ 

5 ŐĸŃȮ6 
8 5 ŐĸŃȮ7 

9 6ȮŐĸŃȮ7 
10 6ȮŐĸŃȮ8 

11 ŀŇħ 5ȮŐĸŃȮ6 

12 ŀĚ 5ȮŐĸŃȮ7 
 

ĨŅĶŅĚĪňŗȮ01ȮĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĵŅĺĬŇĵĴĺĶĶėĶńĭ 
 

ĶŌĮŐĭĭĪňŗ ĽĶŃŏĽňĵĚĵŅĺ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 

ŀŅ 

5ȮŐĸŃȮ6 
2 5ȮŐĸŃȮ7 

3 6ȮŐĸŃȮ7 
4 6ȮŐĸŃȮ8 

5 ŀŅĚ 5ȮŐĸŃȮ7 

6 ŀŅĵ 5ȮŐĸŃȮ7 
7 ŀň 5ȮŐĸŃȮ7 

8 ŐŀĚ 5ȮŐĸŃȮ7 

9 ŀŀĚ 5ȮŐĸŃȮ7 
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ĨŅĶŅĚĪňŗȮ24ȮĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĽńŘĬŐĸŃĵŅĺĬŇĵĴĺĶĶėĶńĭ 
 

ĶŌĮŐĭĭĪňŗ ĽĶŃŏĽňĵĚĽńŘĬŐĸŃĵŅĺ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 

ŀŃȮŐĸŃȮŀŅ 

4ȮŐĸŃȮ6 
2 5ȮŐĸŃȮ6 

3 5ȮŐĸŃȮ7 

4 6ȮŐĸŃȮ8 
5 7ȮŐĸŃȮ8 

6 7ȮŐĸŃȮ9 

 
ĨŅĶŅĚĪňŗȮ03ȮĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĵŅĺŐĸŃĽńŘĬĬŇĵĴĺĶĶėĶńĭ 

 

ĶŌĮŐĭĭĪňŗ ĽĶŃŏĽňĵĚĵŅĺŐĸŃĽńŘĬ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 
ŀŅȮŐĸŃȮŀŃ 

4ȮŐĸŃȮ5 
2 6ȮŐĸŃȮ7 

3 7 ŐĸŃȮ8 

 
ěŅĔĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴĪňŗĽĔńħœħƟŒĬĺĶĶėĶńĭȮıĭĺƞŅĬŇĵĴŒĝƟŏĽňĵĚŀŃ-ŀŅȮĴŅĔĪňŗĽŋħȮŏĬŊŗŀĚěŅĔıĭ
ėŜŅĪňŗĮĶŃĽĴħƟĺĵĽĶŃŀŃŐĸŃĽĶŃŀŅȮĞŉŗĚŏĮƦĬėŜŅėŜŅŏħňĵĺĔńĬŏĵŀŃȮŏĝƞĬėŜŅĺƞŅȮŴĮĶŃĝŅŵ, ŴıŃĚŅŵ,  
ŴĬėĶŅŵȮŐĸŃȮŴĴĶĦŅŵȮŏĮƦĬĨƟĬȮĞŉŗĚŀŅěěŃœĴƞŒĝƞŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴěĶŇĚȮŕȮįŌƟĺŇěńĵěŉĚœħƟıŇěŅĶĦŅŏĽňĵĚ
ĽńĴįńĽĽĶŃĬŇĵĴĸŜŅħńĭĶŀĚĸĚĴŅȮœħƟŐĔƞȮŏĽňĵĚŀŅȮŐĸŃŏĽňĵĚœŀ-ŒŀȮŒľƟŏĮƦĬŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴĕŀĚĺĶĶėĶńĭ 
 
5,1,1,3 ĺĶĶėĶŀĚ 

ŏėĶŊŗŀĚĴŊŀĽŅĴŅĶĩĽĔńħŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴœħƟĪńŘĚľĴħȮ23 ŏĽňĵĚȮőħĵŐĭƞĚŀŀĔŏĮƦĬėŌƞĽĶŃŏĽňĵĚ
ĽńŘĬȮėŌƞĽĶŃŏĽňĵĚĵŅĺȮŐĸŃėŌƞĽĶŃȮ&ŏĽňĵĚĽńŘĬŐĸŃŏĽňĵĚĵŅĺ'ȮħńĚĬňŘ 

ėŌƞĽĶŃŏĽňĵĚĽńŘĬȮ12ȮŏĽňĵĚȮœħƟŐĔƞȮŏĽňĵĚŀŃ*ȮŀńĔ*Ȯŀńħ*Ȯŀńĭ*ȮŀńĬ*ȮŀńĚ*ȮŀŜŅ*Ȯœŀ-Œŀ*ȮŏŀŅ*ȮŀŇħ*ȮŀĬȮ 
ŐĸŃŀĚ 
ėŌƞĽĶŃŏĽňĵĚĵŅĺȮ9ȮŏĽňĵĚȮœħƟŐĔƞȮŏĽňĵĚŀŅ*ȮŀŅĬ*ȮŀŅĚ*ȮŀŅĴ*ȮŀŅĵ*Ȯŀň*ȮŀŌȮ*ȮŀŀĬȮŐĸŃŀŀĚ 
ėŌƞĽĶŃȮ2 ŏĽňĵĚȮ&ŏĽňĵĚĽńŘĬŐĸŃŏĽňĵĚĵŅĺ'ȮœħƟŐĔƞȮŏĽňĵĚŀŅ*ȮŀŃȮŐĸŃŏĽňĵĚŀŃ*ȮŀŅ 
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ŐĸŃœħƟĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴěŜŅĬĺĬȮ45 ĶŌĮŐĭĭȮŐĭƞĚŀŀĔŏĮƦĬĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĽńŘĬȮ18Ȯ
ĶŌĮŐĭĭȮȮĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĵŅĺȮ18ȮĶŌĮŐĭĭȮĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĽńŘĬŐĸŃĵŅĺȮ5ȮĶŌĮŐĭĭȮŐĸŃ
ĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĵŅĺŐĸŃĽńŘĬȮ4ȮĶŌĮŐĭĭȮŐĽħĚħńĚĨŅĶŅĚĪňŗȮ26, 27, 28ȮŐĸŃȮ29ȮĨŅĴĸŜŅħńĭ 
 

ĨŅĶŅĚĪňŗȮ26ȮĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĽńŘĬĬŇĵĴĺĶĶėĶŀĚ 
 

ĶŌĮŐĭĭĪňŗ ĽĶŃŏĽňĵĚĽńŘĬ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 
ŀŃ 

5 ŐĸŃȮ7 
2 6ȮŐĸŃȮ8 

3 ŀńĔ 3 ŐĸŃȮ4 
4 ŀńħ 3ȮŐĸŃȮ4 

5 ŀńĭ 3 ŐĸŃȮ4 

6 
ŀńĬ 

3ȮŐĸŃȮ4 
7 5 ŐĸŃȮ7 

8 ŀńĚ 3 ŐĸŃȮ4 

9 
ŀŜŅ 

3ȮŐĸŃȮ4 
10 5ȮŐĸŃȮ7 

11 

œŀ-Œŀ 

3ȮŐĸŃȮ4 

12 5ȮŐĸŃȮ6 
13 5ȮŐĸŃȮ7 

14 6ȮŐĸŃȮ8 
15 ŏŀŅ 3ȮŐĸŃȮ4 

16 ŀŇħ 3ȮŐĸŃȮ4 

17 ŀĬ 3ȮŐĸŃȮ4 
18 ŀĚ 3ȮŐĸŃȮ4 
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ĨŅĶŅĚĪňŗȮ05ȮĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĵŅĺĬŇĵĴĺĶĶėĶŀĚ 
 

ĶŌĮŐĭĭĪňŗ ĽĶŃŏĽňĵĚĵŅĺ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 

ŀŅ 

3 ŐĸŃȮ4 
2 5ȮŐĸŃȮ6 

3 5 ŐĸŃȮ7 

4 6ȮŐĸŃȮ7 
5 6 ŐĸŃȮ8 

6 
ŀŅĬ 

3ȮŐĸŃȮ4 

7 5 ŐĸŃȮ7 
8 

ŀŅĚ 
3 ŐĸŃȮ4 

9 5ȮŐĸŃȮ7 
10 

ŀŅĴ 
3ȮŐĸŃȮ4 

11 5ȮŐĸŃȮ7 

12 
ŀŅĵ 

3ȮŐĸŃȮ4 
13 5ȮŐĸŃȮ7 

14 
ŀň 

3ȮŐĸŃȮ4 

15 5ȮŐĸŃȮ7 
16 ŀŌ 3ȮŐĸŃȮ4 

17 ŀŀĬ 3ȮŐĸŃȮ4 
18 ŀŀĚ 3ȮŐĸŃȮ4 

 
ĨŅĶŅĚĪňŗȮ28ȮĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĽńŘĬŐĸŃĵŅĺĬŇĵĴĺĶĶėĶŀĚ 

 

ĶŌĮŐĭĭĪňŗ ĽĶŃŏĽňĵĚĽńŘĬŐĸŃĵŅĺ ıĵŅĚėƢĪňŗĽńĴįńĽ 
1 

ŀŃȮŐĸŃȮŀŅ 

4ȮŐĸŃȮ6 

2 5ȮŐĸŃȮ6 

3 6ȮŐĸŃȮ7 
4 6ȮŐĸŃȮ8 

5 7ȮŐĸŃȮ8 
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ĨŅĶŅĚĪňŗȮ29ȮĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĵŅĺŐĸŃĽńŘĬĬŇĵĴĺĶĶėĶŀĚ 
 

ĶŌĮŐĭĭĪňŗ ĽĶŃŏĽňĵĚĵŅĺŐĸŃĽńŘĬ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 

ŀŅȮŐĸŃȮŀŃ 

3ȮŐĸŃȮ5 
2 4ȮŐĸŃȮ5 

3 5ȮŐĸŃȮ6 

4 6 ŐĸŃȮ7 
 
ěŅĔĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴĪňŗĽĔńħœħƟŒĬĺĶĶėĶŀĚȮıĭĺƞŅĬŇĵĴŒĝƟŏĽňĵĚŀŅȮŐĸŃŏĽňĵĚŀŃ-ŀŅȮĴŅĔĪňŗĽŋħȮ
ĞŉŗĚŏĽňĵĚŀŃ-ŀŅȮŀŅěěŃœĴƞŒĝƞŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴěĶŇĚȮŕȮŐĨƞŏĮƦĬėŜŅėŜŅŏħňĵĺĔńĬĪňŗĮĶŃĽĴħƟĺĵĽĶŃŀŃŐĸŃ
ĽĶŃŀŅȮįŌƟĺŇěńĵěŉĚœħƟıŇěŅĶĦŅŒľƟŏĽňĵĚŀŅȮŏĮƦĬŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴĕŀĚĺĶĶėĶŀĚ 
 
5,1,1,4 ĺĶĶėĽƞĚ 

ŏėĶŊŗŀĚĴŊŀĽŅĴŅĶĩĽĔńħŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴœħƟĪńŘĚľĴħȮ14 ŏĽňĵĚȮőħĵŐĭƞĚŀŀĔŏĮƦĬėŌƞĽĶŃŏĽňĵĚ
ĽńŘĬȮėŌƞĽĶŃŏĽňĵĚĵŅĺȮŐĸŃėŌƞĽĶŃȮ&ŏĽňĵĚĽńŘĬŐĸŃŏĽňĵĚĵŅĺ'ȮħńĚĬňŘ 

ėŌƞĽĶŃŏĽňĵĚĽńŘĬȮ5ȮŏĽňĵĚȮœħƟŐĔƞȮŏĽňĵĚŀŃ*ȮŀńĬ*ȮŀńĚ*ȮŀŜŅȮŐĸŃœŀ-Œŀ 
ėŌƞĽĶŃŏĽňĵĚĵŅĺȮ7ȮŏĽňĵĚȮœħƟŐĔƞȮŏĽňĵĚŀŅ*ȮŀŅĬ*ȮŀŅĚ*ȮŀŅĴ*ȮŀŅĵ*ȮŀňȮŐĸŃŀŀĚ 
ėŌƞĽĶŃȮ2 ŏĽňĵĚȮ&ŏĽňĵĚĽńŘĬŐĸŃŏĽňĵĚĵŅĺ'ȮœħƟŐĔƞȮŏĽňĵĚŀŅ*ȮŀŃȮŐĸŃŏĽňĵĚŀŃ*ȮŀŅ 
 

ŐĸŃœħƟĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴěŜŅĬĺĬȮ27 ĶŌĮŐĭĭȮŐĭƞĚŀŀĔŏĮƦĬĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĽńŘĬȮ8
ĶŌĮŐĭĭȮĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĵŅĺȮ11ȮĶŌĮŐĭĭȮĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĽńŘĬŐĸŃĵŅĺȮ7ȮĶŌĮŐĭĭȮŐĸŃ
ĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĵŅĺŐĸŃĽńŘĬȮ3ȮĶŌĮŐĭĭȮŐĽħĚħńĚĨŅĶŅĚĪňŗȮ30, 31, 32ȮŐĸŃȮ33ȮĨŅĴĸŜŅħńĭ 
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ĨŅĶŅĚĪňŗȮ30ȮĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĽńŘĬĬŇĵĴĺĶĶėĽƞĚ 
 

ĶŌĮŐĭĭĪňŗ ĽĶŃŏĽňĵĚĽńŘĬ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 ŀŃ 5ȮŐĸŃȮ7 
2 ŀńĬ 5ȮŐĸŃȮ7 

3 ŀńĚ 5ȮŐĸŃȮ7 

4 ŀŜŅ 5ȮŐĸŃȮ7 
5 

œŀ-Œŀ 

5ȮŐĸŃȮ6 

6 5ȮŐĸŃȮ7 

7 6ȮŐĸŃȮ7 
8 6ȮŐĸŃȮ8 

 
ĨŅĶŅĚĪňŗȮ31ȮĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĵŅĺĬŇĵĴĺĶĶėĽƞĚ 

 
ĶŌĮŐĭĭĪňŗ ĽĶŃŏĽňĵĚĵŅĺ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 

ŀŅ 

5ȮŐĸŃȮ6 

2 5ȮŐĸŃȮ7 
3 6ȮŐĸŃȮ7 

4 6ȮŐĸŃȮ8 

5 ŀŅĬ 5ȮŐĸŃȮ7 
6 ŀŅĚ 5ȮŐĸŃȮ7 

7 ŀŅĴ 5ȮŐĸŃȮ7 
8 ŀŅĵ 5ȮŐĸŃȮ7 

9 
ŀň 

5ȮŐĸŃȮ7 

10 6ȮŐĸŃȮ8 
11 ŀŀĚ 5ȮŐĸŃȮ7 
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ĨŅĶŅĚĪňŗȮ32ȮĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĽńŘĬŐĸŃĵŅĺĬŇĵĴĺĶĶėĽƞĚ 
 

ĶŌĮŐĭĭĪňŗ ĽĶŃŏĽňĵĚĽńŘĬŐĸŃĵŅĺ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 

ŀŃȮŐĸŃȮŀŅ 

4ȮŐĸŃȮ6 
2 5ȮŐĸŃȮ6 

3 6ȮŐĸŃȮ7 

4 6ȮŐĸŃȮ8 
5 7ȮŐĸŃȮ8 

 
ĨŅĶŅĚĪňŗȮ33ȮĶŌĮŐĭĭĽńĴįńĽĽĶŃŏĽňĵĚĵŅĺŐĸŃĽńŘĬĬŇĵĴĺĶĶėĽƞĚ 

 
ĶŌĮŐĭĭĪňŗ ĽĶŃŏĽňĵĚĵŅĺŐĸŃĽńŘĬ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 

ŀŅȮŐĸŃȮŀŃ 

4ȮŐĸŃȮ5 

2 5ȮŐĸŃȮ6 
3 6ȮŐĸŃȮ7 

 
ěŅĔĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴĪňŗĽĔńħœħƟŒĬĺĶĶėĽƞĚȮıĭĺƞŅĬŇĵĴŒĝƟŏĽňĵĚŀŃ-ŀŅȮĴŅĔĪňŗĽŋħȮĞŉŗĚŏĽňĵĚŀŃ-ŀŅȮ
ŀŅěěŃœĴƞŒĝƞŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴěĶŇĚȮŕȮŐĨƞŏĮƦĬėŜŅėŜŅŏħňĵĺĔńĬĪňŗĮĶŃĽĴħƟĺĵĽĶŃŀŃŐĸŃĽĶŃŀŅȮįŌƟĺŇěńĵěŉĚ
œħƟıŇěŅĶĦŅŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴĸŜŅħńĭĶŀĚĸĚĴŅȮœħƟŐĔƞȮŏĽňĵĚŀŅȮŐĸŃŏĽňĵĚœŀ-ŒŀȮŒľƟŏĮƦĬŏĽňĵĚĽńĴįńĽĽĶŃ
ĬŇĵĴĕŀĚĺĶĶėĽƞĚ 
 
5,1,1,5 ĔŅĶĮĶŃŏĴŇĬįĸőħĵįŌƟŏĝňŗĵĺĝŅĠ 

ěŅĔįĸĔŅĶĪħĸŀĚĪňŗŒĝƟĝŋħĕƟŀĴŌĸŏĽňĵĚĽĶŃȮœħƟĴňĔŅĶĮĶŃŏĴŇĬįĸėĺŅĴĩŌĔĨƟŀĚőħĵįŌƟŏĝňŗĵĺĝŅĠȮ
ěŅĔĽĴŅĝŇĔĽĩŅĭńĬĔĺňĬŇıĬīƢĔĺňĬŇıĬīƢœĪĵ*ȮĽĴŅĝŇĔĽĴŅėĴĬńĔĔĸŀĬ*ȮĽĴŅĝŇĔĽĴŅėĴĳŅļŅŐĸŃ 
ľĬńĚĽŊŀłȮŐĸŃŀŋĮĬŅĵĔĽĴŅėĴĔĺňĶƞĺĴĽĴńĵȮœħƟŐĔƞȮėŋĦıŌĬıńĥĬƢȮĮģĴıŅĦŇĝĵƢıĺĚĻƢȮėŋĦĴńĚĔĶȮŐıƞĚĨƞŅĵȮ
ŐĸŃėŋĦĽŋĺńĥĬƢȮœĺěĶĶĵŅȮőħĵįŌƟĺŇěńĵœħƟěńħĪŜŅŐĭĭĽŀĭĩŅĴŒľƟįŌƟŏĝňŗĵĺĝŅĠĮĶŃŏĴŇĬėĺŅĴœıŏĶŅŃĕŀĚ
ĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽĽĶŃĪňŗĽĔńħœħƟěŅĔĔĸŀĬıĶŃŀĳńĵĴĦňȮőħĵĵĔĨńĺŀĵƞŅĚĭĪĔĸŀĬĶŌĮŐĭĭĸŃȮ18 ĭĪȮĴň
ěŜŅĬĺĬĪńŘĚĽŇŘĬȮ54 ĭĪȮėŇħŏĮƦĬȮ216 ĺĶĶėȮĞŉŗĚŐĭƞĚĶŌĮŐĭĭŏĽňĵĚŀŀĔŏĮƦĬȮ2 ĶŌĮŐĭĭȮœħƟŐĔƞȮ1'ȮĶŌĮŐĭĭ
œıŏĶŅŃȮěŜŅĬĺĬȮ144 ĺĶĶėȮŐĸŃȮ2'ȮĶŌĮŐĭĭħƟŀĵėĺŅĴœıŏĶŅŃȮěŜŅĬĺĬȮ72 ĺĶĶė 
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5,1,1,5,1 ĶŌĮŐĭĭœıŏĶŅŃ 
ĶŌĮŐĭĭœıŏĶŅŃȮŐĭƞĚŀŀĔŏĮƦĬȮ2 ĶŌĮŐĭĭȮœħƟŐĔƞ 
1. ĶŌĮŐĭĭœıŏĶŅŃŐĭĭĪňŗȮ1ȮȮľĴŅĵĩŉĚȮĔĸŀĬŒĬĭĪĪňŗŏėĶŊŗŀĚĴŊŀĽĔńħĶŌĮŐĭĭıĭĽńĴįńĽĽĶŃ
ėĶĭĪńŘĚĭĪȮőħĵıĭŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴȮ25 ŏĽňĵĚȮŀƟŅĚŀŇĚěŅĔľńĺĕƟŀȮ5,1,1 

2. ĶŌĮŐĭĭœıŏĶŅŃŐĭĭĪňŗȮ2 ľĴŅĵĩŉĚȮĔĸŀĬŒĬĭĪĪňŗŏėĶŊŗŀĚĴŊŀĽĔńħĶŌĮŐĭĭıĭĽńĴįńĽĽĶŃ
ėĶĭĪńŘĚĭĪȮŐĨƞĭŅĚĺĶĶėŀŅěœĴƞıĭŏĽňĵĚĪňŗĨĶĚĔńĭĶŌĮŐĭĭœıŏĶŅŃŐĭĭĪňŗȮ1 

 
ĔŅĶĮĶŃŏĴŇĬėĺŅĴœıŏĶŅŃěŅĔįŌƟŏĝňŗĵĺĝŅĠŏĮĶňĵĭŏĪňĵĭĔńĭĶŃĭĭȮőħĵĭĪĔĸŀĬĪňŗĴňĶŌĮŐĭĭœıŏĶŅŃŐĭĭ
Īňŗ 1 ŐĸŃĶŌĮŐĭĭœıŏĶŅŃŐĭĭĪňŗȮ2 ŏĮƦĬĭĪĔĸŀĬĪňŗĴňėĺŅĴœıŏĶŅŃȮĴňįŌƟŏĝňŗĵĺĝŅĠŏľŖĬħƟĺĵĪńŘĚľĴħ 3 ėĬ 
 
5,1,1,5,2 ĶŌĮŐĭĭħƟŀĵėĺŅĴœıŏĶŅŃ 

ľĴŅĵĩŉĚȮĔĸŀĬŒĬĭĪĪňŗŏėĶŊŗŀĚĴŊŀĽĔńħȮŐĸƟĺıĭĺƞŅĭŅĚĺĶĶėœĴƞĴňĽńĴįńĽĽĶŃ 
 
ĔŅĶĮĶŃŏĴŇĬėĺŅĴœıŏĶŅŃěŅĔįŌƟŏĝňŗĵĺĝŅĠŏĮĶňĵĭŏĪňĵĭĔńĭĶŃĭĭȮőħĵĭĪĔĸŀĬĪňŗĴňĶŌĮŐĭĭħƟŀĵėĺŅĴ
œıŏĶŅŃȮŏĮƦĬĭĪĔĸŀĬĪňŗœĴƞœıŏĶŅŃȮĴňįŌƟŏĝňŗĵĺĝŅĠŏľŖĬħƟĺĵ 2 ėĬȮŐĸŃœĴƞŏľŖĬħƟĺĵ 1 ėĬ 
 

ěŅĔĔŅĶĮĶŃŏĴŇĬėĺŅĴœıŏĶŅŃěŅĔįŌƟŏĝňŗĵĺĝŅĠŏĮĶňĵĭŏĪňĵĭĔńĭĶŃĭĭȮĔŅĶĪħĽŀĭ
ĮĶŃĽŇĪīŇĳŅıėĺŅĴœıŏĶŅŃĕŀĚĭĪĔĸŀĬĪňŗŏėĶŊŗŀĚĴŊŀĽĔńħĶŌĮŐĭĭœıŏĶŅŃœħƟȮŒĝƟĭĪĔĸŀĬŒĬĔŅĶĪħĽŀĭ
ěŜŅĬĺĬ 144 ĺĶĶėȮœħƟįĸĔŅĶĪħĽŀĭĮĶŃĽŇĪīŇĳŅıħńĚĨŅĶŅĚĪňŗ 34 

 
 
ĨŅĶŅĚĪňŗȮ34ȮĔŅĶĮĶŃŏĴŇĬėĺŅĴœıŏĶŅŃěŅĔįŌƟŏĝňŗĵĺĝŅĠĪňŗĴňėĺŅĴŏľŖĬĽŀħėĸƟŀĚŒĬėĺŅĴœıŏĶŅŃĕŀĚ 

ĭĪĔĸŀĬĪňŗŏėĶŊŗŀĚĴŊŀĽĔńħœħƟ 
 

įŌƟŏĝňŗĵĺĝŅĠ ěŜŅĬĺĬĺĶĶėĪňŗŏľŖĬħƟĺĵ ěŜŅĬĺĬĺĶĶėĪňŗœĴƞŏľŖĬħƟĺĵ 

1 136 4 

2 140 8 
3 136 4 

ėŃŐĬĬėĺŅĴĽŀħėĸƟŀĚ 0,953 
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ıĭĺƞŅįŌƟŏĝňŗĵĺĝŅĠĴňėĺŅĴŏľŖĬĽŀħėĸƟŀĚŒĬėĺŅĴœıŏĶŅŃĕŀĚĔĸŀĬĪňŗĽĔńħœħƟěŅĔŏėĶŊŗŀĚĴŊŀȮėŇħŏĮƦĬ 
ĶƟŀĵĸŃȮ95,30# 
 

ĬŀĔěŅĔĬńŘĬįŌƟŏĝňŗĵĺĝŅĠĵńĚŒľƟėŜŅŐĬŃĬŜŅĩŉĚėĺŅĴœıŏĶŅŃĕŀĚŏĽňĵĚĽńĴįńĽıĵńĠĝĬŃȮįŌƟĺŇěńĵěŉĚœħƟ
ĪħĸŀĚŏıŊŗŀľŅĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĕŀĚĔĸŀĬĽŋĳŅı 
 
5,1,2 ĝŋħĕƟŀĴŌĸŏĽňĵĚıĵńĠĝĬŃ 

ĔŅĶĪħĸŀĚŏıŊŗŀľŅĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĕŀĚĔĸŀĬĽŋĳŅıȮĽŅĴŅĶĩĽĔńħŏĽňĵĚ
ıĵńĠĝĬŃĬŇĵĴœħƟĪńŘĚľĴħȮ17ȮŏĽňĵĚȮőħĵŏĶňĵĚĸŜŅħńĭĨŅĴėĺŅĴĬŇĵĴȮœħƟŐĔƞ 

1. ŏĽňĵĚıĵńĠĝĬŃȮĞ*ȮĻ*ȮļȮŐĸŃȮĽȮ&s' 
2. ŏĽňĵĚıĵńĠĝĬŃȮĸȮŐĸŃȮĿȮ&l' 
3. ŏĽňĵĚıĵńĠĝĬŃȮĦȮŐĸŃȮĬȮ&n' 
4. ŏĽňĵĚıĵńĠĝĬŃȮĶȮ&r' 
5. ŏĽňĵĚıĵńĠĝĬŃȮĕ*ȮĖ*Ȯė*ȮĘȮŐĸŃȮęȮ&kh' 
6. ŏĽňĵĚıĵńĠĝĬŃȮı*ȮĳȮŐĸŃȮįȮ&ph' 
7. ŏĽňĵĚıĵńĠĝĬŃȮģ*ȮĤ*Ȯĥ*Ȯĩ*ȮĪȮŐĸŃȮīȮ&th' 
8. ŏĽňĵĚıĵńĠĝĬŃȮĴȮ&m' 
9. ŏĽňĵĚıĵńĠĝĬŃȮĠȮŐĸŃȮĵȮ&j' 
10. ŏĽňĵĚıĵńĠĝĬŃȮĜ*ȮĝȮŐĸŃȮğȮ&ch' 
11. ŏĽňĵĚıĵńĠĝĬŃȮĺȮ&w' 
12. ŏĽňĵĚıĵńĠĝĬŃȮŀȮ&?' 
13. ŏĽňĵĚıĵńĠĝĬŃȮġȮŐĸŃȮħȮ&d' 
14. ŏĽňĵĚıĵńĠĝĬŃȮĢȮŐĸŃȮĨȮ&t' 
15. ŏĽňĵĚıĵńĠĝĬŃȮľȮŐĸŃȮŁȮ&h' 
16. ŏĽňĵĚıĵńĠĝĬŃȮěȮ&c' 
17. ŏĽňĵĚıĵńĠĝĬŃȮĔȮ&k' 

 
ŐĸŃœħƟĨŜŅŐľĬƞĚĽńĴįńĽıĵńĠĝĬŃĕŀĚĽńĴįńĽŒĬȮŐĽħĚħńĚĨŅĶŅĚĪňŗ 35 
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ĨŅĶŅĚĪňŗȮ35ȮĨŜŅŐľĬƞĚĽńĴįńĽıĵńĠĝĬŃ 
 

ĺĶĶėĽĸńĭ ĺĶĶėĶńĭ ĺĶĶėĶŀĚ ĺĶĶėĽƞĚ 

ĨŜŅŐľĬƞĚĽńĴįńĽ ĨŜŅŐľĬƞĚĽńĴįńĽ ĨŜŅŐľĬƞĚĽńĴįńĽ ĨŜŅŐľĬƞĚĽńĴįńĽ 
ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3 

ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ4 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ4 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ4 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ4 

ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 ıĵŅĚėƢĪňŗȮ2, 3 ŐĸŃȮ4 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 ıĵŅĚėƢĪňŗȮ2, 3 ŐĸŃȮ4 
ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ5 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ5 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 

ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ5 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ5 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ5 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ5 

ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ6 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ5 ıĵŅĚėƢĪňŗȮ5 ŐĸŃȮ6 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ5 
ıĵŅĚėƢĪňŗȮ5 ŐĸŃȮ6 ıĵŅĚėƢĪňŗȮ6 ŐĸŃȮ7 ıĵŅĚėƢĪňŗȮ5 ŐĸŃȮ7 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ6 

ıĵŅĚėƢĪňŗȮ5 ŐĸŃȮ7 ıĵŅĚėƢĪňŗȮ6 ŐĸŃȮ8 ıĵŅĚėƢĪňŗȮ6 ŐĸŃȮ7 ıĵŅĚėƢĪňŗȮ7 ŐĸŃȮ8 
ıĵŅĚėƢĪňŗȮ6 ŐĸŃȮ7 ıĵŅĚėƢĪňŗȮ7 ŐĸŃȮ8 ıĵŅĚėƢĪňŗȮ7 ŐĸŃȮ8  

ıĵŅĚėƢĪňŗȮ6 ŐĸŃȮ8 ıĵŅĚėƢĪňŗȮ7 ŐĸŃȮ9   

ıĵŅĚėƢĪňŗȮ7 ŐĸŃȮ8 ıĵŅĚėƢĪňŗȮ8 ŐĸŃȮ9   
 

įŌƟĺŇěńĵœħƟŐĭƞĚĝŋħĕƟŀĴŌĸŀŀĔŏĮƦĬȮ4 ĔĸŋƞĴȮœħƟŐĔƞȮĺĶĶėĽĸńĭȮĺĶĶėĶńĭȮĺĶĶėĶŀĚȮŐĸŃĺĶĶėĽƞĚȮ
ŐĽħĚįĸĔŅĶĪħĸŀĚħńĚĬňŘ 
 
5,1,2,1ȮĺĶĶėĽĸńĭ 

ŏėĶŊŗŀĚĴŊŀĽŅĴŅĶĩĽĔńħŏĽňĵĚĽńĴįńĽıĵńĠĝĬŃĬŇĵĴœħƟĪńŘĚľĴħȮ6 ŏĽňĵĚȮőħĵŏĶňĵĚĸŜŅħńĭĨŅĴėĺŅĴ
ĬŇĵĴȮœħƟŐĔƞ 

1. ŏĽňĵĚıĵńĠĝĬŃȮĞ*ȮĻ*ȮļȮŐĸŃȮĽ 
2. ŏĽňĵĚıĵńĠĝĬŃȮĦȮŐĸŃȮĬ 
3. ŏĽňĵĚıĵńĠĝĬŃȮĸȮŐĸŃȮĿ 
4. ŏĽňĵĚıĵńĠĝĬŃȮĶ 
5. ŏĽňĵĚıĵńĠĝĬŃȮģ*ȮĤ*Ȯĥ*Ȯĩ*ȮĪȮŐĸŃȮī 
6. ŏĽňĵĚıĵńĠĝĬŃȮĕ*ȮĖ*Ȯė*ȮĘȮŐĸŃȮę 
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ŐĸŃœħƟĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽıĵńĠĝĬŃĬŇĵĴěŜŅĬĺĬȮ23 ĶŌĮŐĭĭȮŐĭƞĚŀŀĔŏĮƦĬĶŌĮŐĭĭĨŅĴĔĸŋƞĴıĵńĠĝĬŃȮ
6 ĔĸŋƞĴŏĽňĵĚĨŅĴĪňŗĔĸƞŅĺĴŅĕƟŅĚĨƟĬȮŐĽħĚħńĚĨŅĶŅĚĪňŗȮ36, 37, 38, 39, 40ȮŐĸŃȮ41ȮĨŅĴĸŜŅħńĭ 
 

ĨŅĶŅĚĪňŗȮ36ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĽĸńĭĔĸŋƞĴĪňŗȮ1 
 

ŏĽňĵĚıĵńĠĝĬŃȮĞ*ȮĻ*ȮļȮŐĸŃȮĽ 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3 
2 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ4 

3 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 

4 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ5 
5 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ5 

6 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ6 

7 ıĵŅĚėƢĪňŗȮ5 ŐĸŃȮ6 
8 ıĵŅĚėƢĪňŗȮ5 ŐĸŃȮ7 

9 ıĵŅĚėƢĪňŗȮ6 ŐĸŃȮ7 
10 ıĵŅĚėƢĪňŗȮ6 ŐĸŃȮ8 

11 ıĵŅĚėƢĪňŗȮ7 ŐĸŃȮ8 

 
ĨŅĶŅĚĪňŗȮ37ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĽĸńĭĔĸŋƞĴĪňŗȮ2 

 
ŏĽňĵĚıĵńĠĝĬŃȮĦȮŐĸŃȮĬ 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3 
2 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ5 

3 ıĵŅĚėƢĪňŗȮ5 ŐĸŃȮ6 
4 ıĵŅĚėƢĪňŗȮ6 ŐĸŃȮ8 

5 ıĵŅĚėƢĪňŗȮ7 ŐĸŃȮ8 
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ĨŅĶŅĚĪňŗȮ38ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĽĸńĭĔĸŋƞĴĪňŗȮ3 
 

ŏĽňĵĚıĵńĠĝĬŃȮĸȮŐĸŃȮĿ 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 
1 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3 

2 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ5 

3 ıĵŅĚėƢĪňŗȮ7 ŐĸŃȮ8 
 

ĨŅĶŅĚĪňŗȮ39ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĽĸńĭĔĸŋƞĴĪňŗȮ4 
 

ŏĽňĵĚıĵńĠĝĬŃȮĶ 
ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3 

2 ıĵŅĚėƢĪňŗȮ7 ŐĸŃȮ8 
 

ĨŅĶŅĚĪňŗȮ40ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĽĸńĭĔĸŋƞĴĪňŗȮ5 
 

ŏĽňĵĚıĵńĠĝĬŃȮģ*ȮĤ*Ȯĥ*Ȯĩ*ȮĪȮŐĸŃȮī 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 
1 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3 

 
ĨŅĶŅĚĪňŗȮ41ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĽĸńĭĔĸŋƞĴĪňŗȮ6 

 
ŏĽňĵĚıĵńĠĝĬŃȮĕ*ȮĖ*Ȯė*ȮĘȮŐĸŃȮę 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3 
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5,1,2,2 ĺĶĶėĶńĭ 
ŏėĶŊŗŀĚĴŊŀĽŅĴŅĶĩĽĔńħŏĽňĵĚĽńĴįńĽıĵńĠĝĬŃĬŇĵĴœħƟĪńŘĚľĴħȮ12ȮŏĽňĵĚȮőħĵŏĶňĵĚĸŜŅħńĭĨŅĴėĺŅĴ

ĬŇĵĴȮœħƟŐĔƞ 
1. ŏĽňĵĚıĵńĠĝĬŃȮĞ*ȮĻ*ȮļȮŐĸŃȮĽ 
2. ŏĽňĵĚıĵńĠĝĬŃȮĸȮŐĸŃȮĿ 
3. ŏĽňĵĚıĵńĠĝĬŃȮĦȮŐĸŃȮĬ 
4. ŏĽňĵĚıĵńĠĝĬŃȮĶ 
5. ŏĽňĵĚıĵńĠĝĬŃȮĕ*ȮĖ*Ȯė*ȮĘȮŐĸŃȮę 
6. ŏĽňĵĚıĵńĠĝĬŃȮı*ȮĳȮŐĸŃȮį 
7. ŏĽňĵĚıĵńĠĝĬŃȮĴ 
8. ŏĽňĵĚıĵńĠĝĬŃȮĜ*ȮĝȮŐĸŃȮğ 
9. ŏĽňĵĚıĵńĠĝĬŃȮģ*ȮĤ*Ȯĥ*Ȯĩ*ȮĪȮŐĸŃȮī 
10. ŏĽňĵĚıĵńĠĝĬŃȮĠȮŐĸŃȮĵ 
11. ŏĽňĵĚıĵńĠĝĬŃȮľȮŐĸŃȮŁ 
12. ŏĽňĵĚıĵńĠĝĬŃȮŀ 

 
ŐĸŃœħƟĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽıĵńĠĝĬŃĬŇĵĴěŜŅĬĺĬȮ51ȮĶŌĮŐĭĭȮŐĭƞĚŀŀĔŏĮƦĬĶŌĮŐĭĭĨŅĴĔĸŋƞĴıĵńĠĝĬŃȮ
7 ĔĸŋƞĴŏĽňĵĚĨŅĴĪňŗĔĸƞŅĺĴŅĕƟŅĚĨƟĬȮŐĽħĚħńĚĨŅĶŅĚĪňŗȮ42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52Ȯ
ŐĸŃȮ53ȮĨŅĴĸŜŅħńĭ 
 

ĨŅĶŅĚĪňŗȮ42ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĶńĭĔĸŋƞĴĪňŗȮ1 
 

ŏĽňĵĚıĵńĠĝĬŃȮĞ*ȮĻ*ȮļȮŐĸŃȮĽ 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3 
2 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ4 

3 ıĵŅĚėƢĪňŗȮ2, 3 ŐĸŃȮ4 

4 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 
5 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ5 

6 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ5 
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ŏĽňĵĚıĵńĠĝĬŃȮĞ*ȮĻ*ȮļȮŐĸŃȮĽ 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 
7 ıĵŅĚėƢĪňŗȮ6 ŐĸŃȮ7 

8 ıĵŅĚėƢĪňŗȮ6 ŐĸŃȮ8 

9 ıĵŅĚėƢĪňŗȮ7 ŐĸŃȮ8 
10 ıĵŅĚėƢĪňŗȮ7 ŐĸŃȮ9 

11 ıĵŅĚėƢĪňŗȮ8 ŐĸŃȮ9 

 
ĨŅĶŅĚĪňŗȮ43ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĶńĭĔĸŋƞĴĪňŗȮ2 

 
ŏĽňĵĚıĵńĠĝĬŃȮĸȮŐĸŃȮĿ 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 
1 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3 

2 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ4 

3 ıĵŅĚėƢĪňŗȮ2, 3 ŐĸŃȮ4 
4 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 

5 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ5 

6 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ5 
7 ıĵŅĚėƢĪňŗȮ7 ŐĸŃȮ8 

 
ĨŅĶŅĚĪňŗȮ44ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĶńĭĔĸŋƞĴĪňŗȮ3 

 
ŏĽňĵĚıĵńĠĝĬŃȮĦȮŐĸŃȮĬ 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3 
2 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ4 

3 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 

4 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ5 
5 ıĵŅĚėƢĪňŗȮ7 ŐĸŃȮ8 

6 ıĵŅĚėƢĪňŗȮ8 ŐĸŃȮ9 
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ĨŅĶŅĚĪňŗȮ45ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĶńĭĔĸŋƞĴĪňŗȮ4 
 

ŏĽňĵĚıĵńĠĝĬŃȮĶ 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 
1 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3 

2 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ4 

3 ıĵŅĚėƢĪňŗȮ2, 3 ŐĸŃȮ4 
4 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 

5 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ5 

 
ĨŅĶŅĚĪňŗȮ24ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĶńĭĔĸŋƞĴĪňŗȮ5 

 

ŏĽňĵĚıĵńĠĝĬŃȮĕ*ȮĖ*Ȯė*ȮĘȮŐĸŃȮę 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 
1 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3 

2 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ4 

3 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 
4 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ5 

5 ıĵŅĚėƢĪňŗȮ7 ŐĸŃȮ8 

 
ĨŅĶŅĚĪňŗȮ47ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĶńĭĔĸŋƞĴĪňŗȮ6 

 

ŏĽňĵĚıĵńĠĝĬŃȮı*ȮĳȮŐĸŃȮį 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 
1 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3 

2 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ4 

3 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 
4 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ5 

5 ıĵŅĚėƢĪňŗȮ7 ŐĸŃȮ8 
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ĨŅĶŅĚĪňŗȮ48ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĶńĭĔĸŋƞĴĪňŗȮ7 
 

ŏĽňĵĚıĵńĠĝĬŃȮĴ 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 
1 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3 

2 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 

3 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ5 
4 ıĵŅĚėƢĪňŗȮ7 ŐĸŃȮ8 

 
ĨŅĶŅĚĪňŗȮ49ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĶńĭĔĸŋƞĴĪňŗȮ8 

 
ŏĽňĵĚıĵńĠĝĬŃȮĜ*ȮĝȮŐĸŃȮğ 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3 
2 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 

3 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ5 

 
ĨŅĶŅĚĪňŗȮ50ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĶńĭĔĸŋƞĴĪňŗȮ9 

 
ŏĽňĵĚıĵńĠĝĬŃȮģ*ȮĤ*Ȯĥ*Ȯĩ*ȮĪȮŐĸŃȮīȮ 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 
1 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3 

2 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 

 
ĨŅĶŅĚĪňŗȮ51ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĶńĭĔĸŋƞĴĪňŗȮ10 

 
ŏĽňĵĚıĵńĠĝĬŃȮĠȮŐĸŃȮĵ 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 
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ĨŅĶŅĚĪňŗȮ30ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĶńĭĔĸŋƞĴĪňŗȮ11 
 

ŏĽňĵĚıĵńĠĝĬŃȮľȮŐĸŃȮŁ 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 
1 ıĵŅĚėƢĪňŗȮ7 ŐĸŃȮ8 

 
ĨŅĶŅĚĪňŗȮ31ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĶńĭĔĸŋƞĴĪňŗȮ12 

 

ŏĽňĵĚıĵńĠĝĬŃȮŀ 
ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 
 
5,1,2,3 ĺĶĶėĶŀĚ 

ŏėĶŊŗŀĚĴŊŀĽŅĴŅĶĩĽĔńħŏĽňĵĚĽńĴįńĽıĵńĠĝĬŃĬŇĵĴœħƟĪńŘĚľĴħȮ8 ŏĽňĵĚȮőħĵŏĶňĵĚĸŜŅħńĭĨŅĴėĺŅĴ
ĬŇĵĴȮœħƟŐĔƞ 

1. ŏĽňĵĚıĵńĠĝĬŃȮĞ*ȮĻ*ȮļȮŐĸŃȮĽ 
2. ŏĽňĵĚıĵńĠĝĬŃȮĸȮŐĸŃȮĿ 
3. ŏĽňĵĚıĵńĠĝĬŃȮĶ 
4. ŏĽňĵĚıĵńĠĝĬŃȮĦȮŐĸŃȮĬ 
5. ŏĽňĵĚıĵńĠĝĬŃȮĕ*ȮĖ*Ȯė*ȮĘȮŐĸŃȮę 
6. ŏĽňĵĚıĵńĠĝĬŃȮģ*ȮĤ*Ȯĥ*Ȯĩ*ȮĪȮŐĸŃȮī 
7. ŏĽňĵĚıĵńĠĝĬŃȮĠȮŐĸŃȮĵ 
8. ŏĽňĵĚıĵńĠĝĬŃȮĺ 

 
ŐĸŃœħƟĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽıĵńĠĝĬŃĬŇĵĴěŜŅĬĺĬȮ21 ĶŌĮŐĭĭȮŐĭƞĚŀŀĔŏĮƦĬĶŌĮŐĭĭĨŅĴĔĸŋƞĴıĵńĠĝĬŃȮ
8 ĔĸŋƞĴŏĽňĵĚĨŅĴĪňŗĔĸƞŅĺĴŅĕƟŅĚĨƟĬȮŐĽħĚħńĚĨŅĶŅĚĪňŗȮ54, 55, 56, 57, 58, 59, 60ȮŐĸŃȮ61ȮĨŅĴĸŜŅħńĭ 
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ĨŅĶŅĚĪňŗȮ32ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĶŀĚĔĸŋƞĴĪňŗȮ1 
 

ŏĽňĵĚıĵńĠĝĬŃȮĞ*ȮĻ*ȮļȮŐĸŃȮĽ 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 
1 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3 

2 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ4 

3 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 
4 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ5 

5 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ5 

6 ıĵŅĚėƢĪňŗȮ5 ŐĸŃȮ6 
7 ıĵŅĚėƢĪňŗȮ5 ŐĸŃȮ7 

8 ıĵŅĚėƢĪňŗȮ6 ŐĸŃȮ7 
 

ĨŅĶŅĚĪňŗȮ55ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĶŀĚĔĸŋƞĴ 2 
 

ŏĽňĵĚȮĸȮŐĸŃȮĿ 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 
1 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3Ȯ 

2 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ5 

3 ıĵŅĚėƢĪňŗȮ7 ŐĸŃȮ8 
 

ĨŅĶŅĚĪňŗȮ34ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĶŀĚĔĸŋƞĴ 3 
 

ŏĽňĵĚıĵńĠĝĬŃȮĶ 
ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3Ȯ 

2 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ5 
3 ıĵŅĚėƢĪňŗȮ7 ŐĸŃȮ8 
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ĨŅĶŅĚĪňŗȮ35ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĶŀĚĔĸŋƞĴ 4 
 

ŏĽňĵĚıĵńĠĝĬŃȮĦȮŐĸŃȮĬ 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 
1 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3Ȯ 

2 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ5 

 
ĨŅĶŅĚĪňŗȮ36ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĶŀĚĔĸŋƞĴ 5 

 
ŏĽňĵĚıĵńĠĝĬŃȮĕ*ȮĖ*Ȯė*ȮĘȮŐĸŃȮę 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 
1 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3Ȯ 

2 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ5 

 
ĨŅĶŅĚĪňŗȮ37ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĶŀĚĔĸŋƞĴ 6 

 
ŏĽňĵĚıĵńĠĝĬŃȮģ*ȮĤ*Ȯĥ*Ȯĩ*ȮĪȮŐĸŃȮī 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 ıĵŅĚėƢĪňŗȮ2ȮŐĸŃȮ3 
 

ĨŅĶŅĚĪňŗȮ4.ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĶŀĚĔĸŋƞĴ 7 
 

ŏĽňĵĚıĵńĠĝĬŃȮĠȮŐĸŃȮĵ 
ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3 
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ĨŅĶŅĚĪňŗȮ4/ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĶŀĚĔĸŋƞĴ 8 
 

ŏĽňĵĚıĵńĠĝĬŃȮĺ 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 
1 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3 

 
5,1,2,4 ĺĶĶėĽƞĚ 

ŏėĶŊŗŀĚĴŊŀĽŅĴŅĶĩĽĔńħŏĽňĵĚĽńĴįńĽıĵńĠĝĬŃĬŇĵĴœħƟĪńŘĚľĴħȮ15 ŏĽňĵĚȮőħĵŏĶňĵĚĸŜŅħńĭĨŅĴėĺŅĴ
ĬŇĵĴȮœħƟŐĔƞ 

1. ŏĽňĵĚıĵńĠĝĬŃȮĞ*ȮĻ*ȮļȮŐĸŃȮĽ 
2. ŏĽňĵĚıĵńĠĝĬŃȮĸȮŐĸŃȮĿ 
3. ŏĽňĵĚıĵńĠĝĬŃȮı*ȮĳȮŐĸŃȮį 
4. ŏĽňĵĚıĵńĠĝĬŃȮĦȮŐĸŃȮĬ 
5. ŏĽňĵĚıĵńĠĝĬŃȮĶ 
6. ŏĽňĵĚıĵńĠĝĬŃȮģ*ȮĤ*Ȯĥ*Ȯĩ*ȮĪȮŐĸŃȮī 
7. ŏĽňĵĚıĵńĠĝĬŃȮĕ*ȮĖ*Ȯė*ȮĘȮŐĸŃȮę 
8. ŏĽňĵĚıĵńĠĝĬŃȮĠȮŐĸŃȮĵ 
9. ŏĽňĵĚıĵńĠĝĬŃȮġȮŐĸŃȮħ 
10. ŏĽňĵĚıĵńĠĝĬŃȮĢȮŐĸŃȮĨ 
11. ŏĽňĵĚıĵńĠĝĬŃȮĴ 
12. ŏĽňĵĚıĵńĠĝĬŃȮĺ 
13. ŏĽňĵĚıĵńĠĝĬŃȮě 
14. ŏĽňĵĚıĵńĠĝĬŃȮĔ 
15. ŏĽňĵĚıĵńĠĝĬŃȮŀ 

 
ŐĸŃœħƟĶŌĮŐĭĭŏĽňĵĚĽńĴįńĽıĵńĠĝĬŃĬŇĵĴěŜŅĬĺĬȮ39 ĶŌĮŐĭĭȮŐĭƞĚŀŀĔŏĮƦĬĶŌĮŐĭĭĨŅĴĔĸŋƞĴıĵńĠĝĬŃȮ
15 ĔĸŋƞĴŏĽňĵĚĨŅĴĪňŗĔĸƞŅĺĴŅĕƟŅĚĨƟĬȮŐĽħĚħńĚĨŅĶŅĚĪňŗȮ62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 
73, 74, 75ȮŐĸŃȮ76ȮĨŅĴĸŜŅħńĭ 
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ĨŅĶŅĚĪňŗȮ62ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĽƞĚĔĸŋƞĴ 1 
 

ŏĽňĵĚıĵńĠĝĬŃȮĞ*ȮĻ*ȮļȮŐĸŃȮĽ 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 
1 ıĵŅĚėƢĪňŗȮ2ȮŐĸŃȮ3 

2 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ4 

3 ıĵŅĚėƢĪňŗȮ2, 3 ŐĸŃȮ4 
4 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 

5 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ5 

6 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ5 
7 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ6 

 
ĨŅĶŅĚĪňŗȮ63ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĽƞĚĔĸŋƞĴȮ2 

 
ŏĽňĵĚıĵńĠĝĬŃȮĸȮŐĸŃȮĿ 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 ıĵŅĚėƢĪňŗȮ2ȮŐĸŃȮ3 
2 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ4 

3 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 

4 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ5 
5 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ5 

6 ıĵŅĚėƢĪňŗȮ7 ŐĸŃȮ8 
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ĨŅĶŅĚĪňŗȮ64ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĽƞĚĔĸŋƞĴ 3 
 

ŏĽňĵĚıĵńĠĝĬŃȮı*ȮĳȮŐĸŃȮį 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 
1 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3 

2 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ4 

3 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 
4 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ5 

 
ĨŅĶŅĚĪňŗȮ65ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĽƞĚĔĸŋƞĴ 4 

 
ŏĽňĵĚıĵńĠĝĬŃȮĦȮŐĸŃȮĬ 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3 
2 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 

3 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ5 

4 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ5 
 

ĨŅĶŅĚĪňŗȮ66ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĽƞĚĔĸŋƞĴ 5 
 

ŏĽňĵĚıĵńĠĝĬŃȮĶ 
ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3 

2 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ4 
3 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 

4 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ5 
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ĨŅĶŅĚĪňŗȮ67ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĽƞĚĔĸŋƞĴ 6 
 

ŏĽňĵĚıĵńĠĝĬŃȮŏĽňĵĚıĵńĠĝĬŃȮģ*ȮĤ*Ȯĥ*Ȯĩ*ȮĪȮŐĸŃȮī 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 
1 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3 

2 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 

3 ıĵŅĚėƢĪňŗȮ4 ŐĸŃȮ5 
 

ĨŅĶŅĚĪňŗȮ68ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĽƞĚĔĸŋƞĴ 7 
 

ŏĽňĵĚıĵńĠĝĬŃȮĕ*ȮĖ*Ȯė*ȮĘȮŐĸŃȮę 
ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 ıĵŅĚėƢĪňŗȮ2 ŐĸŃȮ3 

2 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 
 

ĨŅĶŅĚĪňŗȮ69ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĽƞĚĔĸŋƞĴ 8 
 

ŏĽňĵĚıĵńĠĝĬŃȮĠȮŐĸŃȮĵ 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 
1 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 

 
ĨŅĶŅĚĪňŗȮ70ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĽƞĚĔĸŋƞĴ 9 

 
ŏĽňĵĚıĵńĠĝĬŃȮġȮŐĸŃȮħ 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 
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ĨŅĶŅĚĪňŗȮ71ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĽƞĚĔĸŋƞĴ 10 
 

ŏĽňĵĚıĵńĠĝĬŃȮĢȮŐĸŃȮĨ 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 
1 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 

 
ĨŅĶŅĚĪňŗȮ72ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĽƞĚĔĸŋƞĴ 11 

 

ŏĽňĵĚıĵńĠĝĬŃȮĴ 
ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 
2 ıĵŅĚėƢĪňŗȮ7 ŐĸŃȮ8 

 
ĨŅĶŅĚĪňŗȮ73ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĽƞĚĔĸŋƞĴ 12 

 

ŏĽňĵĚıĵńĠĝĬŃȮĺ 
ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 

 
ĨŅĶŅĚĪňŗȮ74ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĽƞĚĔĸŋƞĴ 13 

 

ŏĽňĵĚıĵńĠĝĬŃȮě 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 
1 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 

 
ĨŅĶŅĚĪňŗȮ75ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĽƞĚĔĸŋƞĴ 14 

 

ŏĽňĵĚıĵńĠĝĬŃȮĔ 
ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 

1 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 
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ĨŅĶŅĚĪňŗȮ76ȮĶŌĮŐĭĭĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĽƞĚĔĸŋƞĴ 15 
 

ŏĽňĵĚıĵńĠĝĬŃȮŀ 

ĶŌĮŐĭĭĪňŗ ıĵŅĚėƢĪňŗĽńĴįńĽ 
1 ıĵŅĚėƢĪňŗȮ3 ŐĸŃȮ4 

 
5,2 ĶŌĮŐĭĭĽńĴįńĽŒĬĕŀĚĔĸŀĬŐĨƞĸŃĭĪ 

ĔŅĶĪħĸŀĚŏıŊŗŀľŅĶŌĮŐĭĭĽńĴįńĽŒĬĕŀĚĔĸŀĬŐĨƞĸŃĭĪȮįŌƟĺŇěńĵœħƟĪħĸŀĚľŅĶŌĮŐĭĭĽńĴįńĽŒĬ
ĕŀĚĔĸŀĬŐĨƞĸŃĭĪȮœħƟĶŌĮŐĭĭĽńĴįńĽŒĬĬŇĵĴĪńŘĚľĴħȮ7ȮĶŌĮŐĭĭȮĞŉŗĚěŜŅĬĺĬıĵŅĚėƢŐĨƞĸŃĺĶĶėŒĬĭĪěŃ
ĴňȮ8-9 ıĵŅĚėƢȮőħĵŏĶňĵĚĸŜŅħńĭĶŌĮŐĭĭĕŀĚĭĪĨŅĴėĺŅĴĬŇĵĴěŅĔĴŅĔœĮĬƟŀĵȮœħƟŐĔƞ 

 
5,2,1 ĶŌĮŐĭĭĪňŗȮ1 

ĺĶĶėĽĸńĭȮĺĶĶėĶńĭȮĺĶĶėĶŀĚȮŐĸŃĺĶĶėĽƞĚȮĴňěŜŅĬĺĬȮ8 ıĵŅĚėƢȮŐĽħĚħńĚĳŅıĪňŗ 33 
 

 
 

ĳŅıĪňŗȮ11ȮĶŌĮŐĭĭĽńĴįńĽŒĬŐĭĭĪňŗȮ1 
 
5,2,2 ĶŌĮŐĭĭĪňŗȮ2 

ĺĶĶėĽĸńĭȮĴňěŜŅĬĺĬȮ8 ıĵŅĚėƢȮĺĶĶėĶńĭȮĴňěŜŅĬĺĬȮ9 ıĵŅĚėƢȮĺĶĶėĶŀĚȮŐĸŃĺĶĶėĽƞĚȮĴňěŜŅĬĺĬȮ
8 ıĵŅĚėƢȮŐĽħĚħńĚĳŅıĪňŗȮ34 
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ĳŅıĪňŗȮ34ȮĶŌĮŐĭĭĽńĴįńĽŒĬŐĭĭĪňŗȮ2 
 
5,2,3 ĶŌĮŐĭĭĪňŗȮ3 

ĺĶĶėĽĸńĭȮĺĶĶėĶńĭȮŐĸŃĺĶĶėĶŀĚȮĴňěŜŅĬĺĬȮ8 ıĵŅĚėƢȮŐĸŃĺĶĶėĽƞĚȮĴňěŜŅĬĺĬȮ9 ıĵŅĚėƢȮ
ŐĽħĚħńĚĳŅıĪňŗȮ35 

 

 
 

ĳŅıĪňŗȮ13ȮĶŌĮŐĭĭĽńĴįńĽŒĬŐĭĭĪňŗȮ3 
 
5,2,4 ĶŌĮŐĭĭĪňŗȮ4 

ĺĶĶėĽĸńĭȮĺĶĶėĶńĭȮŐĸŃĺĶĶėĽƞĚȮĴňěŜŅĬĺĬȮ8 ıĵŅĚėƢȮŐĸŃĺĶĶėĶŀĚȮĴňěŜŅĬĺĬȮ9 ıĵŅĚėƢȮ
ŐĽħĚħńĚĳŅıĪňŗȮ36 
 

 
 

ĳŅıĪňŗȮ14ȮĶŌĮŐĭĭĽńĴįńĽŒĬŐĭĭĪňŗȮ4 
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5,2,5 ĶŌĮŐĭĭĪňŗȮ5 
ĺĶĶėĽĸńĭȮĴňěŜŅĬĺĬȮ9 ıĵŅĚėƢȮĺĶĶėĶńĭȮĺĶĶėĶŀĚȮŐĸŃĺĶĶėĽƞĚȮĴňěŜŅĬĺĬȮ8 ıĵŅĚėƢȮŐĽħĚħńĚ

ĳŅıĪňŗȮ37 
 

 
 

ĳŅıĪňŗȮ37ȮĶŌĮŐĭĭĽńĴįńĽŒĬŐĭĭĪňŗȮ5 
 
5,2,6 ĶŌĮŐĭĭĪňŗȮ6 

ĺĶĶėĽĸńĭȮŐĸŃĺĶĶėĶŀĚȮĴňěŜŅĬĺĬȮ8 ıĵŅĚėƢȮĺĶĶėĶńĭȮŐĸŃĺĶĶėĽƞĚȮĴňěŜŅĬĺĬȮ9ȮıĵŅĚėƢȮ
ŐĽħĚħńĚĳŅıĪňŗȮ38  
 

 
 

ĳŅıĪňŗȮ38ȮĶŌĮŐĭĭĽńĴįńĽŒĬŐĭĭĪňŗȮ6 
 
5,2,7 ĶŌĮŐĭĭĪňŗȮ7 
ĺĶĶėĽĸńĭȮŐĸŃĺĶĶėĶńĭȮĴňěŜŅĬĺĬȮ8 ıĵŅĚėƢȮĺĶĶėĶŀĚȮŐĸŃĺĶĶėĽƞĚȮĴňěŜŅĬĺĬȮ9 ıĵŅĚėƢȮŐĽħĚ

ħńĚĳŅıĪňŗȮ39 
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ĳŅıĪňŗȮ39ȮĶŌĮŐĭĭĽńĴįńĽŒĬŐĭĭĪňŗȮ7 
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ĭĪĪňŗȮ6 
ĽĶŋĮįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮŐĸŃĕƟŀŏĽĬŀŐĬŃ 

 
ŒĬĭĪĬňŘįŌƟĺŇěńĵěŃĔĸƞŅĺĩŉĚľńĺĕƟŀȮ6,1'ȮĽĶŋĮĔŅĶĺŇěńĵȮŐĸŃľńĺĕƟŀȮ6,2'ȮĕƟŀŏĽĬŀŐĬŃ 

 
6,1ȮĽĶŋĮĔŅĶĺŇěńĵ 

ĺŇĪĵŅĬŇıĬīƢĬňŘœħƟĬŜŅŏĽĬŀĔŅĶĽĔńħĶŌĮŐĭĭėĺŅĴœıŏĶŅŃĕŀĚŏĽňĵĚŒĬĬŇĪŅĬėŜŅĔĸŀĬ 
ıĶŃŀĳńĵĴĦňȮőħĵŒĝƟŀńĸĔŀĶŇĪŉĴȮApriori ĶƞĺĴĔńĭĔġĽńĴįńĽŒĬĕŀĚĔĸŀĬĽŋĳŅıȮőħĵŐĽħĚįĸŏĮƦĬȮ
Visualization įƞŅĬŏĺŖĭœĞĨƢĪňŗĽĶƟŅĚĕŉŘĬȮħńĚĬňŘ 
 
6,1,1 ľĬƟŅŐĶĔ 

ľĬƟŅŐĶĔěŃŐĽħĚĔĸŀĬŏĶŊŗŀĚıĶŃŀĳńĵĴĦňȮĴňěŜŅĬĺĬĪńŘĚľĴħȮ25 ĨŀĬľĸńĔȮŐĸŃŐĭƞĚŏĮƦĬĨŀĬ
ĵƞŀĵȮŕȮőħĵĽŅĴŅĶĩŏĸŊŀĔĨŀĬľĸńĔȮŐĸŃĨŀĬĵƞŀĵœħƟȮŐĽħĚħńĚĳŅıĪňŗ 40 

 

 
 

ĳŅıĪňŗȮ40ȮľĬƟŅŐĶĔ 
 
ľĸńĚěŅĔĪňŗĔħŏĸŊŀĔĨŀĬľĸńĔȮŐĸŃĨŀĬĵƞŀĵŐĸƟĺȮěŃŐĽħĚĭĪĔĸŀĬĕŀĚĨŀĬĪňŗŏĸŊŀĔħńĚĳŅıĪňŗȮ41 
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ĳŅıĪňŗȮ2/ȮŐĽħĚĭĪĔĸŀĬ 
 
ŏĴŊŗŀĬŜŅŏĴƟŅĽƢĝňŘĪňŗĺĶĶėĔĸŀĬŐĨƞĸŃĺĶĶėȮěŃŐĽħĚėŜŅŀƞŅĬĕŀĚĔĸŀĬĺĶĶėĬńŘĬȮŕȮıĶƟŀĴĔńĭĴňĔŅĶĶŃĭŋ
ĨŜŅŐľĬƞĚĽńĴįńĽĽĶŃȮŐĸŃĽńĴįńĽıĵńĠĝĬŃȮőħĵĪňŗĨńĺľĬńĚĽŊŀľĬŅĴňĽňȮľĴŅĵĩŉĚȮĽńĴįńĽĽĶŃȮŐĸŃĕňħŏĽƟĬŒĨƟȮ
ľĴŅĵĩŉĚȮĽńĴįńĽıĵńĠĝĬŃ 
 
ĔŅĶĶŃĭŋĨŜŅŐľĬƞĚĽńĴįńĽĽĶŃ-ĽńĴįńĽıĵńĠĝĬŃȮĽŅĴŅĶĩĶŃĭŋœħƟěŅĔĨŜŅŐľĬƞĚıĵŅĚėƢĕŀĚŏĽňĵĚĽĶŃ-ŏĽňĵĚ
ıĵńĠĝĬŃȮĪňŗœħƟĴŅěŅĔŀńĸĔŀĶŉĪŉĴȮApriori ĶƞĺĴĔńĭĔŅĶŒĝƟĔġĽńĴįńĽŒĬ 
 
6,1,2 ĸńĔļĦŃĔĸŀĬĽŋĳŅı 

ľĬƟŅĬňŘěŃŀīŇĭŅĵĸńĔļĦŃĕŀĚĔĸŀĬĽŋĳŅıȮĮĶŃĔŀĭħƟĺĵőėĶĚĽĶƟŅĚĜńĬĪĸńĔļĦƢĽńĴįńĽĬŀĔĕŀĚ
ĔĸŀĬĽŋĳŅıȮŐĸŃőėĶĚĽĶƟŅĚĜńĬĪĸńĔļĦƢĽńĴįńĽŒĬĕŀĚĔĸŀĬĽŋĳŅıȮŐĽħĚħńĚĳŅıĪňŗȮ42ȮŐĸŃȮ43Ȯ
ĨŅĴĸŜŅħńĭ 
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ĳŅıĪňŗȮ20ȮőėĶĚĽĶƟŅĚĜńĬĪĸńĔļĦƢĽńĴįńĽĬŀĔĕŀĚĔĸŀĬĽŋĳŅı 
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ĳŅıĪňŗȮ21ȮőėĶĚĽĶƟŅĚĜńĬĪĸńĔļĦƢĽńĴįńĽŒĬĕŀĚĔĸŀĬĽŋĳŅı 
 
6,1,3 ĺŇŏėĶŅŃľƢĭĪĔĸŀĬ 

ľĬƟŅĬňŘěŃŏĮƦĬĽƞĺĬĺŇŏėĶŅŃľƢĔĸŀĬĽŋĳŅıȮőħĵŒľƟŒĽƞĕƟŀĴŌĸĔĸŀĬĽŋĳŅıȮ1 ĭĪȮŐĭƞĚŀŀĔŏĮƦĬ
ĺĶĶėĽĸńĭȮĺĶĶėĶńĭȮĺĶĶėĶŀĚȮŐĸŃĺĶĶėĽƞĚȮŐĽħĚħńĚĳŅıĪňŗȮ44 
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ĳŅıĪňŗȮ22ȮŒĽƞĕƟŀĴŌĸĭĪĔĸŀĬ 
 
ŐĽħĚĨńĺŀĵƞŅĚĔŅĶŒĽƞĭĪĔĸŀĬȮ 
 

ȮȮȮȮȮȮȮȮȮŀńĬĔĶŋĚœĔĶŒľĠƞĵŅĺĽŇĭŏĔƟŅőĵĝĬƢ ĳŌŏĕŅőĕħŏĮƦĬĔŜŅŐıĚĭŋĶňĻĶň 
ĽŃıĶŉŗĭıĶƟŀĴœıĶƞĲƚŅĮĶŃĝŅĝň ĝŅĺĭŋĶňľĶĶļŅĽĩŅĺĶ 
  

ĬŇĪŅĬėŜŅĔĸŀĬŏĶŊŗŀĚıĶŃŀĳńĵĴĦň 
 
ħńĚĳŅıĪňŗȮ45 
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ĳŅıĪňŗȮ45ȮŒĽƞĕƟŀĴŌĸĔĸŀĬȮ1 ĭĪ 
 
ěŅĔĬńŘĬĽƞĚĭĪĔĸŀĬœĮĺŇŏėĶŅŃľƢȮŐĽħĚįĸĸńıīƢħńĚĳŅıĪňŗȮ46 
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ĳŅıĪňŗȮ46ȮįĸĸńıīƢĔŅĶĺŇŏėĶŅŃľƢĔĸŀĬĽŋĳŅı 
 
ěŅĔĳŅıĪňŗȮ46ȮěŃŐĽħĚįĸĸńıīƢȮ4 ĽƞĺĬȮœħƟŐĔƞȮ 
 
6,1,3,1 ĺŇŏėĶŅŃľƢĔĸŀĬĽŋĳŅı 

ĽƞĺĬĔŅĶĺŇŏėĶŅŃľƢĔĸŀĬĽŋĳŅıȮŏĴŊŗŀĬŜŅŏĴƟŅĽƢĝňŘĪňŗĺĶĶėĔĸŀĬŐĨƞĸŃĺĶĶėȮěŃŐĽħĚėŜŅŀƞŅĬĕŀĚ
ĔĸŀĬĺĶĶėĬńŘĬȮŕȮıĶƟŀĴĔńĭĴňĔŅĶĶŃĭŋĨŜŅŐľĬƞĚĽńĴįńĽĽĶŃȮŐĸŃĽńĴįńĽıĵńĠĝĬŃȮőħĵĪňŗĨńĺľĬńĚĽŊŀľĬŅĴňĽňȮ
ľĴŅĵĩŉĚȮĽńĴįńĽĽĶŃȮŐĸŃĕňħŏĽƟĬŒĨƟȮľĴŅĵĩŉĚȮĽńĴįńĽıĵńĠĝĬŃȮŐĽħĚħńĚĳŅıĪňŗȮ47 
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ĳŅıĪňŗȮ47ȮĺŇŏėĶŅŃľƢĔĸŀĬĽŋĳŅı 
 
6,1,3,2ȮĽńĴįńĽĽĶŃ 

ĽńĴįńĽĽĶŃȮěŃŐĽħĚĨŜŅŐľĬƞĚĕŀĚĽńĴįńĽĽĶŃĪňŗŏĔŇħĕŉŘĬȮŐĽħĚħńĚĳŅıĪňŗȮ48 
 

 
 

ĳŅıĪňŗȮ48ȮĨŜŅŐľĬƞĚĽńĴįńĽĽĶŃ 
 
ěŅĔĨńĺŀĵƞŅĚȮĺĶĶėĶńĭœĴƞĴňĽńĴįńĽĽĶŃȮŏĴŊŗŀĬŜŅŏĴƟŅĽƢœĮĝňŘĪňŗĺĶĶėĽĸńĭĬńŘĬȮěŃŐĽħĚėŜŅŐĬŃĬŜŅħńĚĳŅıĪňŗȮ49 
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ĳŅıĪňŗȮ27ȮėŜŅŐĬŃĬŜŅĨŜŅŐľĬƞĚĽńĴįńĽĽĶŃ 
 
6,1,3,3ȮĽńĴįńĽıĵńĠĝĬŃȮ&ĽńĴįńĽŀńĔļĶ' 

ĽńĴįńĽıĵńĠĝĬŃȮěŃŐĽħĚĨŜŅŐľĬƞĚĕŀĚĽńĴįńĽıĵńĠĝĬŃĪňŗŏĔŇħĕŉŘĬȮŐĽħĚħńĚĳŅıĪňŗȮ50 
 

 
 

ĳŅıĪňŗȮ3.ȮĨŜŅŐľĬƞĚĽńĴįńĽıĵńĠĝĬŃ 
 

6,1,3,4 ėŜŅŐĬŃĬŜŅ 
ĽƞĺĬėŜŅŐĬŃȮěŃŏĮƦĬĔŅĶŐĬŃĬŜŅŏĽňĵĚĽńĴįńĽĬŇĵĴȮŐĽħĚħńĚĳŅıĪňŗȮ51 
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ĳŅıĪňŗȮ51ȮŐĬŃĬŜŅŏĽňĵĚĽńĴįńĽĬŇĵĴ 
 
ĔŅĶŐĬŃĬŜŅŏĽňĵĚĽńĴįńĽĬŇĵĴŐĭƞĚŀŀĔŏĮƦĬȮ2ȮĽƞĺĬȮœħƟŐĔƞȮŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴȮŐĸŃŏĽňĵĚĽńĴįńĽ 
ıĵńĠĝĬŃĬŇĵĴ 
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6,1,3,4,1 ŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴ 
ŒĬĽƞĺĬĬňŘěŃĽĶŋĮŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴĪňŗĽŋĬĪĶĳŌƞĝŀĭŒĝƟŐĨƞĚĔĸŀĬȮŐĸŃĵńĚŐĭƞĚŐĵĔŀŀĔŏĮƦĬŏĽňĵĚ

ĽńĴįńĽĽĶŃĬŇĵĴĕŀĚŐĨƞĸŃĺĶĶėȮœħƟŐĔƞȮĺĶĶėĽĸńĭ*ȮĺĶĶėĶńĭ*ȮĺĶĶėĶŀĚȮŐĸŃĺĶĶėĽƞĚȮŐĽħĚħńĚĳŅıĪňŗȮ52, 
53, 54, 55ȮŐĸŃȮ56ȮĨŅĴĸŜŅħńĭ 
 

 
 

ĳŅıĪňŗȮ52ȮŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴ 
 

 
 

ĳŅıĪňŗȮ53ȮŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴĺĶĶėĽĸńĭ 
 

 
 

ĳŅıĪňŗȮ32ȮŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴĺĶĶėĶńĭ 
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ĳŅıĪňŗȮ33ȮŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴĺĶĶėĶŀĚ 
 

 
 

ĳŅıĪňŗȮ56ȮŏĽňĵĚĽńĴįńĽĽĶŃĬŇĵĴĺĶĶėĽƞĚ 
 
6,1,3,4,2 ŏĽňĵĚĽńĴįńĽıĵńĠĝĬŃĬŇĵĴ 

ŒĬĽƞĺĬĬňŘěŃĽĶŋĮŏĽňĵĚĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĪňŗĽŋĬĪĶĳŌƞĝŀĭŒĝƟŐĨƞĚĔĸŀĬȮŐĸŃĵńĚŐĭƞĚŐĵĔ
ŀŀĔŏĮƦĬŏĽňĵĚĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĕŀĚŐĨƞĸŃĺĶĶėȮœħƟŐĔƞȮĺĶĶėĽĸńĭ*ȮĺĶĶėĶńĭ*ȮĺĶĶėĶŀĚȮŐĸŃĺĶĶėĽƞĚȮ
ŐĽħĚħńĚĳŅıĪňŗȮ57, 58, 59, 60ȮŐĸŃȮ61ȮĨŅĴĸŜŅħńĭ 
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ĳŅıĪňŗȮ57ȮŏĽňĵĚĽńĴįńĽıĵńĠĝĬŃĬŇĵĴ 
 

 
 

ĳŅıĪňŗȮ36ȮŏĽňĵĚĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĽĸńĭ 
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ĳŅıĪňŗȮ59ȮŏĽňĵĚĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĶńĭ 
 

 
 

ĳŅıĪňŗȮ60ȮŏĽňĵĚĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĶŀĚ 
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ĳŅıĪňŗȮ61ȮŏĽňĵĚĽńĴįńĽıĵńĠĝĬŃĬŇĵĴĺĶĶėĽƞĚ 
 
6,2 ĕƟŀŏĽĬŀŐĬŃ 

ĽƞĺĬĔŅĶĺŇŏėĶŅŃľƢĽńĴįńĽıĵńĠĝĬŃȮœĴƞĽŅĴŅĶĩŐĬŃĬŜŅĨŜŅŐľĬƞĚĔŅĶĽńĴįńĽœħƟŏľĴŊŀĬ 
ĽńĴįńĽĽĶŃȮŏĬŊŗŀĚěŅĔĨŜŅŐľĬƞĚĔŅĶĽńĴįńĽıĵńĠĝĬŃœĴƞĨŅĵĨńĺŀĵƞŅĚĽńĴįńĽĽĶŃȮěŉĚĴňŏıňĵĚĔŅĶŐĬŃĬŜŅŏĽňĵĚ
ĽńĴįńĽıĵńĠĝĬŃĬŇĵĴŏĪƞŅĬńŘĬ 
 
 
  



  97 

ĳŅėįĬĺĔȮĔ 
ĶŌĮŐĭĭĽńĴįńĽŒĬĕŀĚĔĸŀĬŐĨƞĸŃĭĪ 

 
ĔŅĶĪħĸŀĚŏıŊŗŀľŅĶŌĮŐĭĭĽńĴįńĽŒĬĕŀĚĔĸŀĬŐĨƞĸŃĭĪȮĪňŗįŌƟĺŇěńĵœħƟĪħĸŀĚľŅĶŌĮŐĭĭĽńĴįńĽŒĬ

ĬŇĵĴĕŀĚĔĸŀĬŐĨƞĸŃĭĪŒĬľńĺĕƟŀȮ5,2 įŌƟĺŇěńĵĵńĚıĭĶŌĮŐĭĭŀŊŗĬȮŕȮŏıŇŗĴŏĨŇĴȮěŜŅĬĺĬȮ9 ĶŌĮŐĭĭȮĞŉŗĚ
ěŜŅĬĺĬıĵŅĚėƢŐĨƞĸŃĺĶĶėŒĬĭĪĴňȮ8-9 ıĵŅĚėƢȮőħĵŏĶňĵĚĸŜŅħńĭĶŌĮŐĭĭĕŀĚěŜŅĬĺĬĭĪĪňŗıĭěŅĔĴŅĔœĮ
ĬƟŀĵȮħńĚĨƞŀœĮĬňŘ 
 
Ĕ,1 ĶŌĮŐĭĭĽńĴįńĽŒĬŀŊŗĬȮŕȮĕŀĚĔĸŀĬŐĨƞĸŃĭĪ 
Ĕ,1,1 ĶŌĮŐĭĭĪňŗȮ1 
ĺĶĶėĽĸńĭȮŐĸŃĺĶĶėĽƞĚȮĴňěŜŅĬĺĬȮ8 ıĵŅĚėƢȮĺĶĶėĶńĭȮŐĸŃĺĶĶėĶŀĚȮĴňěŜŅĬĺĬȮ9 ıĵŅĚėƢȮ 

ŐĽħĚħńĚĳŅıĪňŗȮ62 
 

 
 

ĳŅıĪňŗȮ62ȮĶŌĮŐĭĭĽńĴįńĽŒĬŀŊŗĬȮŕȮŐĭĭĪňŗȮ1 
 
Ĕ,1,2 ĶŌĮŐĭĭĪňŗȮ2 
ĺĶĶėĽĸńĭȮŐĸŃĺĶĶėĶńĭȮĴňěŜŅĬĺĬȮ9 ıĵŅĚėƢȮĺĶĶėĶŀĚȮŐĸŃĺĶĶėĽƞĚȮĴňěŜŅĬĺĬȮ8 ıĵŅĚėƢȮ 

ŐĽħĚħńĚĳŅıĪňŗȮ63 
 

 
 

ĳŅıĪňŗȮ63ȮĶŌĮŐĭĭĽńĴįńĽŒĬŀŊŗĬȮŕȮŐĭĭĪňŗȮ2 



 



 



 


