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∫∑§—¥¬àÕ

∫∑§«“¡π’È ºŸâ«‘®—¬‰¥âπ”‡ πÕ°“√æ—≤π“√–∫∫°“√·ª≈¿“…“≈â“ππ“‡ªìπ¿“…“‰∑¬ ‚¥¬„π°“√æ—≤π“√–∫∫ß“ππ’È

ºŸâ«‘®—¬‰¥â √â“ßæ®π“πÿ°√¡≈â“ππ“-‰∑¬ ´÷Ëßª√–°Õ∫¥â«¬§”≈â“ππ“®”π«π 7,497 §” ¢âÕ§«“¡∑’ËªÑÕπ‡¢â“ Ÿà√–∫∫

ª√–°Õ∫¥â«¬§” ª√–‚¬§ ·≈–«≈’≈â“ππ“ ‚¥¬¢âÕ§«“¡∑’ËªÑÕπ‡¢â“ Ÿà√–∫∫®–∂Ÿ°µ—¥§”‚¥¬„™âÀ≈—°°“√‡∑’¬∫§”·∫∫¬“«∑’Ë ÿ¥

(Longest Matching) °“√«‘‡§√“–Àå·≈–·ª≈ª√–‚¬§·≈–«≈’≈â“ππ“‡ªìπ¿“…“‰∑¬„™â‡∑§π‘§∑’Ëº ¡º “π°—π√–À«à“ß

æ®π“πÿ°√¡·≈–¢à“¬ß“π°“√‡ª≈’Ë¬π‡æ‘Ë¡¢¬“¬ (Augmented Transition Networks: ATNs) ·≈–‰¥âª√–¬ÿ°µåÕÕ‚µ

¡“µ“®”°—¥‡™‘ß‰¡à°”Àπ¥ (Nondeterministic Finite Automata: NFA) „π°“√ª√‘«√√µ§”≈â“ππ“∑’Ë‰¡àæ∫„π

æ®π“πÿ°√¡‡ªìπ¿“…“‰∑¬

„π°“√«—¥ª√– ‘∑∏‘¿“æ¢Õß√–∫∫ ºŸâ«‘®—¬‰¥â∑”°“√∑¥ Õ∫·ª≈ª√–‚¬§ ÷́Ëßæ‘¡æå®“°Õ—°…√∏√√¡≈â“ππ“®”π«π

558 ª√–‚¬§ º≈°“√∑¥≈Õßæ∫«à“√–∫∫¡’ª√– ‘∑∏‘¿“æ§«“¡∂Ÿ°µâÕß„π°“√·ª≈‡∑à“°—∫ 83.69%

ABSTRACT

The purpose of this research was to develop a Lanna to Thai language translation system.  In order

to develop the system, we created a Lanna to Thai dictionary.  The dictionary comprises 7,497 Lanna words.

The input of this system is a sequence of Lanna words, sentences and phrases.  The input texts are segmented

into sequences of Lanna words by using the longest matching algorithm.  The Lanna sentences and phrases are

analyzed and translated into the Thai language by using a hybrid of dictionary and Augmented Transition

Networks (ATNs).  We applied the Nondeterministic Finite Automata (NFA) to translate unknown words. In

order to evaluate the efficiency of the system, 558 sentences of the Lanna Dharma script were input to test the

system.  The results of experiments showed that the correctness of the system is 83.69%.

§” ”§—≠: ¿“…“≈â“ππ“, ¢à“¬ß“π°“√‡ª≈’Ë¬π‡æ‘Ë¡¢¬“¬, °“√·ª≈¿“…“

Keywords: Lanna, Augmented Transition Networks, ATNs, Translation, NFA
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∫∑π”

¿“…“≈â“ππ“ (Õÿ¥¡, 2524)  ‡ªìπ¿“…“

ª√–®”√“™Õ“≥“®—°√≈â“ππ“ ªí®®ÿ∫—π„™â ◊ËÕ “√„π‡¢µ

®—ßÀ«—¥¿“§‡Àπ◊ÕµÕπ∫π¢Õß‰∑¬ ¡’¿“…“æŸ¥·≈–

¿“…“‡¢’¬π‡ªìπ¢Õßµπ‡Õß ¡’Õ—°…√∏√√¡≈â“ππ“

 ”À√—∫®“√÷°«√√≥°√√¡ µ”√“ ·≈–¿Ÿ¡‘ªí≠≠“∑âÕß∂‘Ëπ

Õ—π‡ªìπª√–‚¬™πå Õ—°…√∏√√¡≈â“ππ“¡’ —≥∞“π‡ªìπ

‡ âπ‚§âßÕàÕπ‰À« ¡’ à«π°«â“ß¡“°°«à“ à«π Ÿß ª√–°Õ∫

¥â«¬æ¬—≠™π– 42 µ—« √Ÿª √–ª√–°Õ∫¥â«¬ √–≈Õ¬ 8

√Ÿª  √–®¡ 29 √Ÿª ·≈– √–æ‘‡»… 6 √Ÿª ¡’«√√≥¬ÿ°µå 2

√Ÿª ·µà “¡“√∂º—π«√√≥¬ÿ°µå‰¥â∂÷ß 8 ‡ ’¬ß

¿“…“≈â“ππ“µà“ß®“°¿“…“Õ◊ËπÊ ∑’Ë≈”¥—∫°“√

‡¢’¬π ‚¥¬ “¡“√∂‡¢’¬π«√√≥¬ÿ°µå°àÕπÀ√◊ÕÀ≈—ßµ—«

 –°¥‰¥â ‡™àπ  ç·°àπé(‡¢’¬π«√√≥¬ÿ°µå°àÕπ

µ—« –°¥) ·≈–  (‡¢’¬π«√√≥¬ÿ°µåÀ≈—ßµ—« –°¥)

´÷Ëßº≈∑’Ë‰¥â‰¡àµà“ß°—π ∑”„Àâ°“√·ª≈·∫∫§”µàÕ§”‰¡à

 “¡“√∂°√–∑”‰¥â

„πß“π«‘®—¬π’È®–„™â‡ ’¬ß«√√≥¬ÿ°µå≈â“ππ“·∫∫

8 ‡ ’¬ß (°√√≥‘°“√å, 2549) „πªí®®ÿ∫—π¡’ºŸâÕà“π·≈–

·ª≈¿“…“≈â“ππ“‰¥âπâÕ¬¡“° ∑”„Àâ ‘Ëß∑’Ë®“√÷°‰«â´÷Ëß¡’

Õ¬Ÿà¡“°¡“¬ ‰¡à “¡“√∂π”¡“‡º¬·æ√à„Àâ‡°‘¥ª√–‚¬™πå

µàÕ —ß§¡‰¥â

° “ √·ª≈¿“…“≈â “ππ“π‘ ¬¡ „™â «‘ ∏’ ° “ √

ª√‘«√√µÕ—°…√ ·∫∫§”µàÕ§”  à«π√–∫∫°“√·ª≈

¿“…“≈â“ππ“‡ªìπ¿“…“‰∑¬¥â«¬§Õ¡æ‘«‡µÕ√åπ—Èπ π‘°√

·≈–æÿ∏…¥’ (2550) ‰¥â‡ πÕ«‘∏’°“√·ª≈‚¥¬„™â ¢à“¬ß“π

°“√‡ª≈’Ë¬π‡æ‘Ë¡¢¬“¬ (Augmented Transition Networks:

ATNs)  √â“ß°Æ‚§√ß √â“ßª√–‚¬§ “¡—≠ 3 °Æ

·≈–°Æ‚§√ß √â“ß«≈’ 4 °Æ ·≈– √â“ßæ®π“πÿ°√¡

≈â“ππ“-‰∑¬ ‡ªìπ‡§√◊ËÕß¡◊Õ„π°“√·ª≈ °“√µ—¥§”„™â

«‘∏’°“√‡∑’¬∫§”∑’Ë¬“«∑’Ë ÿ¥ ·≈– √â“ß°Æª√‘«√√µÕ—°…√

≈â“ππ“‡ªìπÕ—°…√‰∑¬ 226 °Æ ¡’ª√– ‘∑∏‘¿“æ§«“¡

∂Ÿ°µâÕß„π°“√·ª≈ 78.48% °“√·ª≈º‘¥‡π◊ËÕß®“°

‚§√ß √â“ßª√–‚¬§ “¡—≠®–ª√–°Õ∫¥â«¬¿“§ª√–∏“π

¿“§· ¥ß ·≈–¿“§¢¬“¬‡∑à“π—Èπ ´÷Ëß‰¡à§√Õ∫§≈ÿ¡√Ÿª

·∫∫ª√–‚¬§∑—ÈßÀ¡¥„π¿“…“≈â“ππ“

„πß“π«‘®—¬π’È ºŸâ«‘®—¬‰¥âπ”‡ πÕ°“√·ª≈

¿“…“≈â“ππ“‡ªìπ¿“…“‰∑¬‚¥¬„™â‡∑§π‘§∑’Ëº ¡º “π

°—π√–À«à“ßæ®π“πÿ°√¡·≈– ATNs ‚§√ß √â“ß

ª√–‚¬§∑’Ë √â“ß¢÷Èπª√–°Õ∫¥â«¬ à«π¡Ÿ≈∞“π·≈–

 à«π‡ √‘¡∑—Èß∑’ËÕ¬Ÿà≈”æ—ß ·≈–π”¡“√«¡°—π ´÷Ëß∑—Èß

 Õß à«ππ’Èª√–°Õ∫¥â«¬°Æ‚§√ß √â“ß«≈’ 6 °Æ

·≈–‰¥âª√–¬ÿ°µåÕÕ‚µ¡“µ“®”°—¥‡™‘ß‰¡à°”Àπ¥

(Nondeterministic Finite Automata: NFA) „π°“√

ª√‘«√√µ§”≈â“ππ“∑’Ë‰¡àæ∫„πæ®π“πÿ°√¡‡ªìπ¿“…“‰∑¬

«‘∏’°“√«‘®—¬

«‘∏’¥”‡π‘πß“π«‘®—¬·∫àßÕÕ°‡ªìπ 3 ¢—ÈπµÕπ§◊Õ

1)  √â“ßæ®π“πÿ°√¡¿“…“≈â“ππ“-‰∑¬ 2) «‘‡§√“–Àå

ª√–‚¬§≈â“ππ“ ´÷Ëßª√–°Õ∫¥â«¬°“√µ—¥§”·≈–°“√

ª√‘«√√µ§”≈â“ππ“∑’Ë‰¡àæ∫„πæ®π“πÿ°√¡„Àâ‡ªìπ¿“…“‰∑¬

3) ·ª≈ª√–‚¬§ ATNs ́ ÷Ëßª√–°Õ∫¥â«¬ °“√π” ATNs

 √â“ß°Æ‚§√ß √â“ßª√–‚¬§ ·≈–‚§√ß √â“ß«≈’¿“…“

‰∑¬‡æ◊ËÕ°“√·ª≈ª√–‚¬§ ·≈–°“√‡≈◊Õ°§«“¡À¡“¬

¢Õß§”‚¥¬æ‘®“√≥“®“°∫√‘∫∑„πª√–‚¬§ „π°√≥’∑’Ë

»—æ∑å∑’Ë§âπæ∫¡’À≈“¬§«“¡À¡“¬ ·≈–‡ªìπ§”ª√–‡¿∑

‡¥’¬«°—π ‚¥¬· ¥ß¿“æ√«¡¢Õß√–∫∫°“√·ª≈¿“…“

≈â“ππ“‡ªìπ¿“…“‰∑¬„π√Ÿª∑’Ë 1

01 8/4/09, 8:15 AM472



473KKU Res J 14 (6) : June 2009 °“√·ª≈¿“…“≈â“ππ“‡ªìπ¿“…“‰∑¬

√Ÿª∑’Ë 1. ¿“æ√«¡¢Õß√–∫∫°“√·ª≈¿“…“≈â“ππ“‡ªìπ

¿“…“‰∑¬

1. °“√ √â“ßæ®π“πÿ°√¡‡æ◊ËÕ°“√·ª≈¿“…“≈â“ππ“-‰∑¬

„πß“π«‘®—¬π’È‰¥â„™âæ®π“πÿ°√¡‡æ◊ËÕ°“√·ª≈

¿“…“≈â“ππ“‡ªìπ¿“…“‰∑¬´÷Ëß‡ªìπ à«πÀπ÷Ëß¢Õßß“π«‘®—¬

°“√·ª≈¿“…“≈â“ππ“‡ªìπ¿“…“‰∑¬ (π‘°√ ·≈–æÿ∏…¥’,

2550) ¡’®”π«π§”∑—ÈßÀ¡¥ 7,497 §” ¡’Õß§åª√–°Õ∫

3  à«π§◊Õ√Ÿª§”≈â“ππ“ ‡§√◊ËÕßÀ¡“¬‡∑à“°—∫ ·≈–

 à«π«‘‡§√“–Àå§«“¡À¡“¬¢Õß§” ÷́Ëßª√–°Õ∫¥â«¬

ª√–‡¿∑§” §”∑’Ë∂Õ¥®“°¿“…“≈â“ππ“‡ªìπ‰∑¬

 à«π°”°—∫À¡«¥§” ≈—°…≥–ª√–®”§” §«“¡À¡“¬

¿“…“Õ—ß°ƒ… ·≈– —∑Õ—°…√

æ®π“πÿ°√¡∑’Ë √â“ß¢÷Èπ ®—¥‡°Á∫„π‚§√ß √â“ß

¢âÕ¡Ÿ≈·∫∫∑√—¬ (∞“ªπ’ ·≈–æÿ∏…¥’, 2548, Morita et

al., 2004) µ—«Õ¬à“ß°“√®—¥‡°Á∫§”„πæ®π“πÿ°√¡· ¥ß

‰¥â¥—ß√Ÿª∑’Ë 2

√Ÿª∑’Ë 2. µ—«Õ¬à“ß°“√®—¥‡°Á∫æ®π“πÿ°√¡

„π‚§√ß √â“ß¢âÕ¡Ÿ≈·∫∫∑√—¬

2. °“√«‘‡§√“–Àåª√–‚¬§≈â“ππ“

2.1 °“√µ—¥§”≈â“ππ“·∫∫‡≈◊Õ°§”¬“«∑’Ë ÿ¥

‡π◊ËÕß®“°§”≈â“ππ“¡’°“√ª√– ¡§”∑”„Àâ

‡°‘¥§«“¡À¡“¬„À¡à ‡™àπ§”

ç¢πª“°é (Àπ«¥) °“√‡≈◊Õ°§”¬“«∑’Ë ÿ¥®–∑”„Àâ‰¥â

§«“¡À¡“¬∂Ÿ°µâÕß ¥—ßπ—Èπß“π«‘®—¬π’È®÷ß„™â«‘∏’°“√µ—¥§”

≈â“ππ“·∫∫‡≈◊Õ°§”¬“«∑’Ë ÿ¥ (¬◊π ·≈–«‘«√√∏πå, 2529)

‚¥¬°”Àπ¥„Àâ

S ‡ªìπª√–‚¬§∑’Ë®–∑”°“√µ—¥§”

iLeft ‡ªìπµ”·Àπàß¥â“π´â“¬ª√–‚¬§

iLen ‡ªìπ§«“¡¬“«¢Õßª√–‚¬§

iRight ‡ªìπµ”·Àπàß¥â“π¢«“ª√–‚¬§

tmpS ‡ªìπÕ—°…√∑’Ë®–§âπ„πæ®π“πÿ°√¡

missD ‡ªìπµ—«Õ—°…√∑’Ë§âπ‰¡àæ∫

result ‡ªìπ≈‘ µå‡°Á∫º≈°“√µ—¥§”

¢—ÈπµÕπ°“√µ—¥§”· ¥ß¥—ß√Ÿª∑’Ë 3

/
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√Ÿª∑’Ë 3. ¢—ÈπµÕπ°“√µ—¥§”≈â“ππ“

2.2 °“√„™â NFA  √â“ß°Æ°“√ª√‘«√√µÕ—°…√

≈â“ππ“‡ªìπÕ—°…√‰∑¬

®“√÷°≈â“ππ“¡—°®–¡’§”∫“≈’ ·≈–§”‡©æ“–

‡™àπ™◊ËÕ§π ÷́Ëß‰¡àæ∫„πæ®π“πÿ°√¡ ®÷ßµâÕß¡’°“√ª√‘

«√√µ§”‡À≈à“π’È‡ªìπ¿“…“‰∑¬ ́ ÷Ëßπ‘°√ ·≈–æÿ∏…¥’ (2550)

‰¥â √â“ß°Æ°“√ª√‘«√√µÕ—°…√≈â“ππ“‡ªìπ‰∑¬ 226 °Æ

·≈–„™â«‘∏’‡∑’¬∫§”∑’Ë¬“«∑’Ë ÿ¥‡æ◊ËÕµ—¥§”„Àâ°—∫°Æ∑’Ë √â“ß¢÷Èπ

ªí≠À“∑’Ëæ∫§◊Õ§«“¡°”°«¡¢Õß‚§√ß √â“ß°Æ ‡™àπ

°“√ª√‘«√√µ§” ç·¡ß‡«“é

´÷Ëß¡’‚§√ß √â“ß°Æ‡ªìπ VCC VCVV ‡¡◊ËÕ„™â«‘∏’‡∑’¬∫

§”∑’Ë¬“«∑’Ë ÿ¥®–‰¥â‚§√ß √â“ß¢Õß§”‡ªìπ VCCV ‡ ¡Õ

∑”„Àâ‚§√ß √â“ß∑’Ë‡À≈◊Õ‡ªìπ CVV ́ ÷Ëß‰¡àµ√ß°—∫°Æ„¥Ê

∑”„Àâ°“√ª√‘«√√µ‰¡à∂Ÿ°µâÕß

„πß“π«‘®—¬π’È·°âªí≠À“‚¥¬°“√ª√–¬ÿ°µå

ÕÕ‚µ¡“µ“®”°—¥‡™‘ß‰¡à°”Àπ¥ NFA (Mark, 2002)

·∑π‚§√ß √â“ßæ¬“ß§å≈â“ππ“ ‡æ◊ËÕª√‘«√√µÕ—°…√≈â“π

π“‡ªìπÕ—°…√‰∑¬ ́ ÷Ëß NFA ∑’Ë √â“ß¢÷Èπ¡’∑—ÈßÀ¡¥ 3 ·∫∫

µ“¡≈—°…≥–°“√‡¢’¬π§”„π¿“…“≈â“ππ“‚¥¬æ‘®“√≥“

®“°°“√ª√– ¡§”·≈–°“√«“ßµ”·Àπàß¢Õß √–‡ªìπ

À≈—° ª√–°Õ∫¥â«¬§”∑’Ëª√– ¡¥â«¬ √–„π∫√√∑—¥ §”

∑’Ëª√– ¡¥â«¬ √–∑’Ë‡¢’¬π∫π·≈–≈à“ßæ¬—≠™π– ·≈–

§”∑’Ëª√– ¡¥â«¬ √–ª√– ¡

NFA  “¡“√∂·°âªí≠À“§«“¡°”°«¡¢Õß

‚§√ß √â“ß°Æ‰¥â ®“°°“√ª√‘«√√µ§”≈â“ππ“¥—ß°≈à“« NFA

®–„Àâ‚§√ß √â“ßæ¬“ß§å‡ªìπ VCC ( √–„π∫√√∑—¥)

VCSV ( √–ª√– ¡) ∑”„Àâº≈°“√ª√‘«√√µ∂Ÿ°µâÕß

ÕÕ‚µ¡“µ“®”°—¥‡™‘ß‰¡à°”Àπ¥ (NFA) ‡ªìπ

·∫∫®”≈Õß∑“ß§≥‘µ»“ µ√å¢Õß‡§√◊ËÕß®—°√ ∂“π–®”°—¥

ª√–°Õ∫¥â«¬ ∂“π– (states) ·≈–øíß°å™—Ëπ°“√‡ª≈’Ë¬π

 ∂“π– (transition function) „π√Ÿª∑’Ë 4 ‡ªìπµ—«Õ¬à“ß

NFA ‚¥¬∑’Ë

 ∂“π–·∑π¥â«¬«ß°≈¡ ¡’ 4  ∂“π–§◊Õ q1,

q2, q3 ·≈– q4 ‚¥¬∑’Ë ∂“π–‡√‘Ë¡µâπ (initial states)

®–‰¡à¡’‡ âπ‚§âß®“° ∂“π–Õ◊Ëπ™’È‡¢â“¡“„π∑’Ëπ’È§◊Õ q1 ·≈–

 ∂“π–¬Õ¡√—∫ (accepting states) ®–∂Ÿ°°”°—∫¥â«¬

‡§√◊ËÕßÀ¡“¬ ç+é  „π∑’Ëπ’È§◊Õ q4

øíß°å™—Ëπ°“√‡ª≈’Ë¬π ∂“π– ·∑π¥â«¬‡ âπ

‚§âß´÷Ëß™’È‰ª¬—ß ∂“π–µà“ßÊ

°“√‡ª≈’Ë¬π ∂“π–Àπ÷Ëß‰ª¬—ß ∂“π–„¥Ê

®–‡°‘¥¢÷Èπ‡¡◊ËÕ¡’°“√√—∫§à“∑’Ëµ√ß°—∫Õ—°¢√–∑’Ë°”°—∫„π

·µà≈–‡ âπ‚§âß ¥—ßπ—Èπ “¬Õ—°¢√–∑’Ë “¡“√∂‰ª∂÷ß

 ∂“π–¬Õ¡√—∫®–µâÕß‡√‘Ë¡µâπ¥â«¬ 0 °’Ëµ—«°Á‰¥â µ“¡¥â«¬

ç101é ·≈–®∫¥â«¬ 1 °’Ëµ—«°Á‰¥â µ—«Õ¬à“ß‡™àπ 01011,

0010111, 000101111 œ≈œ ·µà®–‰¡à¬Õ¡√—∫Õ—°¢√–„¥Ê

∑’Ë‡√‘Ë¡µâπ¥â«¬ 1 ·≈–®∫¥â«¬ 0

√Ÿª∑’Ë 4. µ—«Õ¬à“ß¢Õß NFA
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√Ÿª∑’Ë 7. NFA ¢Õß§”∑’Ëª√– ¡¥â«¬ √–ª√– ¡

°“√ª√‘«√√µÕ—°…√ ®–·ª≈ßÕ—°…√≈â“ππ“

„Àâ‡ªìπÕ—°¢√–µ“¡°Æ ·≈– àßÕ—°¢√–‡¢â“‰ª¬—ß

‡§√◊ËÕß®—°√∑’≈–µ—« ‡¡◊ËÕ∂÷ß ∂“π–¬Õ¡√—∫ ®–∑”°“√

ª√‘«√√µ„Àâ‡ªìπÕ—°…√‰∑¬ µ“√“ß∑’Ë 1 ‡ªìπµ—«Õ¬à“ß

°“√ª√‘«√√µ§”«à“        /lm:a1/(‡À≈◊Õ)

µ“√“ß∑’Ë 1. °“√ª√‘«√√µ§”«à“        /lm:a1/(‡À≈◊Õ)m

°“√„™â NFA  √â“ß°Æ°“√ª√‘«√√µÕ—°…√≈â“ππ“

‡ªìπÕ—°…√‰∑¬∑’Ë„™â„πß“π«‘®—¬π’È ºŸâ«‘®—¬‰¥âª√—∫ª√ÿß¡“

®“°°Æ‚§√ß √â“ßæ¬“ß§å≈â“ππ“ (°√√≥‘°“√å, 2549) ‚¥¬

NFA ∑’Ë √â“ß¢÷Èπª√–°Õ∫¥â«¬ ∂“π– C0 ∂÷ß C7  ∂“π–

‡√‘Ë¡µâπ§◊Õ C0  ∂“π–¬Õ¡√—∫ ¡’À≈“¬ ∂“π–  à«π

¢ÕßÕ—°¢√– ‰¥âª√—∫ª√ÿß‚§√ß √â“ßæ¬“ß§å≈â“ππ“

(°√√≥‘°“√å, 2549) ÷́Ëßª√–°Õ∫¥â«¬

C ·∑πæ¬—≠™π–µâπ ·≈–™π–∑â“¬

CC ·∑πæ¬—≠™π–§«∫°≈È”

T ·∑π«√√≥¬ÿ°µå

V ·∑π √–

O ·∑π √– ÕÕ ¡’æ¬—≠™π–∑â“¬

Y ·∑π √– ‡Õ’¬ ∑’Ë‡¢’¬π·∑π¥â«¬

 —≠≈—°…≥å ∈ §◊Õ‰¡à¡’°“√√—∫§à“Õ—°¢√–„¥Ê

øíß°å™—Ëπ‡ª≈’Ë¬π ∂“π–·∑π¥â«¬∑‘»∑“ß¢Õß

‡ âπ‚§âß∑’Ë‡™◊ËÕ¡‰ª¬—ß ∂“π–µà“ßÊ

√Ÿª∑’Ë  5, 6 ·≈– 7 · ¥ß NFA ¢Õß§”∑’Ë

ª√– ¡¥â«¬ √–„π∫√√∑—¥ §”∑’Ëª√– ¡¥â«¬ √–∑’Ë

‡¢’¬π∫π·≈–≈à“ßæ¬—≠™π– ·≈–§”∑’Ëª√– ¡¥â«¬ √–

ª√– ¡ µ“¡≈”¥—∫

√Ÿª∑’Ë 5. NFA ¢Õß§”∑’Ëª√– ¡¥â«¬ √–„π∫√√∑—¥

√Ÿª∑’Ë 6. NFA ¢Õß§”∑’Ëª√– ¡¥â«¬ √–∑’Ë‡¢’¬π∫π·≈–

≈à“ßæ¬—≠™π–

3. °“√·ª≈ª√–‚¬§¥â«¬ ¢à“¬ß“π°“√‡ª≈’Ë¬π‡æ‘Ë¡¢¬“¬

¢à“¬ß“π°“√‡ª≈’Ë¬π‡æ‘Ë¡¢¬“¬ (Augmented

Transition Networks: ATNs) (Wood, 1970) ‡ªìπ

°√“ø™π‘¥Àπ÷Ëß ª√–°Õ∫¥â«¬ ∂“π– (state) ÷́Ëß·∑π

¥â«¬√Ÿª«ß°≈¡ ·≈–°“√ àßºà“π§à“ (transition) ÷́Ëß

·∑π¥â«¬‡ âπ‚§âß

 ∂“π–‡√‘Ë¡µâπ®–‰¡à¡’‡ âπ‚§âß™’È‡¢â“¡“  à«π

 ∂“π– ÿ¥∑â“¬®–°”°—∫¥â«¬ ç/
1
é „π·µà≈–‡ âπ‚§âß®–

¡’µ—«‡°Á∫§à“ (register) ·≈–À¡“¬‡≈¢°”°—∫Õ¬Ÿà

‡¡◊ËÕ àßºà“π§”„πª√–‚¬§‡¢â“ Ÿà¢à“¬ß“π µ—«‡°Á∫§à“®–

∑”Àπâ“∑’Ë«‘ ‡§√“–Àå·≈–∫—π∑÷°∫∑∫“∑¢Õß§”µ“¡

‡ß◊ËÕπ‰¢∑’Ë √â“ß¢÷Èπ „π√Ÿª∑’Ë 8 ‡ªìπµ—«Õ¬à“ß¢à“¬ß“π

‚§√ß √â“ßª√–‚¬§¿“…“Õ—ß°ƒ…  —≠≈—°…≥å S NP ·≈–

m
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VP ·∑πª√–‚¬§ π“¡«≈’ ·≈–°√‘¬“«≈’ µ“¡≈”¥—∫

 —≠≈—°…≥å AUX ·∑π°√‘¬“™à«¬ ·≈– V ·∑π§”°√‘¬“

 à«π çTOé ·≈– çBYé π—Èπ®–√–∫ÿ«à“§”∑’Ë√—∫‡¢â“¡“

®–µâÕß‡ªìπ çTOé À√◊Õ çBYé ‡∑à“π—Èπ  ∂“π–‡√‘Ë¡µâπ§◊Õ

S ·≈– VP  ∂“π– ÿ¥∑â“¬ª√–°Õ∫¥â«¬ Q3 Q4 ·≈–

Q6 ‡ âπ‚§âß∑’Ë‡ªìπ‡ âπª√–À¡“¬∂÷ß‡ âπ‡ ¡◊Õπ ÷́Ëß®–

∂◊Õ«à“π“¡«≈’∑’Ë‰¥âπ—Èπ‡ªìπª√–∏“π¢Õßª√–‚¬§ ·≈–

®–ºà“ππ“¡«≈’¥—ß°≈à“«‡¢â“‰ª¬—ß ∂“π–µàÕ‰ª‰¥â‚¥¬

‰¡àµâÕß¡’°“√√—∫§”„¥Ê ‡¢â“ Ÿà¢à“¬ß“π

(3) §”∑’Ë “¡§◊Õ çbelievedé ‡ªìπ§”°√‘¬“ ®÷ß

 àßºà“π‡¢â“ Ÿà ∂“π– Q3 Õ’°§√—Èßµ“¡‡ âπ‚§âß∑’Ë 5&6  ®“°

π—Èπ∑”°“√∫—π∑÷°‡æ‘Ë¡ çbelievedé „π V ´÷Ëß¢≥–π’È V

®–‡°Á∫§à“ çwas believedé ·≈–¢à“¬ß“π®–°”Àπ¥„Àâ

V ‡ªìπ°√‘¬“«≈’À≈—°¢Õßª√–‚¬§

(4) §”∑’Ë ’Ë§◊Õ çtoé‰¡à “¡“√∂ºà“π‰ª¬—ß ∂“π–

Q4 ‰¥â ®÷ß„™âπ“¡«≈’®“° NP „π‡ âπ‚§âß∑’Ë 2  ·≈– àß

ºà“π‰ª¬—ß ∂“π– Q4 µ“¡‡ âπ‚§âß∑’Ë 8

(5)  àßºà“π çtoé ‰ª¬—ß ∂“π– Q5 µ“¡

‡ âπ‚§âß∑’Ë 11

(6)  àßºà“π§” çhave been shoté ´÷Ëß‡ªìπ°√‘

¬“«≈’ ‰ª ∂“π– Q6 µ“¡‡ âπ‚§âß∑’Ë 11 ·≈â«®∫ª√–‚¬§

®“°°“√»÷°…“√–∫∫‚§√ß √â“ßª√–‚¬§≈â“ππ“

æ∫«à“®–‡À¡◊Õπ°—∫¿“…“‰∑¬¡“µ√∞“π (°√√≥‘°“√å,

2549) ß“π«‘®—¬π’È®÷ß‰¥âª√–¬ÿ°µå ATNs  √â“ß°Æ

‚§√ß √â“ß«≈’ (‡√◊Õß‡¥™, 2540) ·≈–‚§√ß √â“ß

ª√–‚¬§¿“…“‰∑¬ («‘®‘πµπå, 2547) ́ ÷Ëß¡’√“¬≈–‡Õ’¬¥¥—ßπ’È

3.1 °“√ √â“ß°Æ‚§√ß √â“ß«≈’¿“…“‰∑¬¥â«¬ ATNs

ATNs ∑’Ë √â“ß¢÷Èπª√–°Õ∫¥â«¬ ∂“π– 0 ∂÷ß 7

°“√ àßºà“π§à“®–¡’µ—«‡°Á∫§à“°”°—∫Õ¬Ÿà ´÷Ëßµ—«‡°Á∫§à“®–

·∑π¥â«¬ª√–‡¿∑¢Õß§” ‰¥â·°à §”π“¡ (NOUN) §”

≈—°…≥–π“¡ (CLASS) §”°”Àπ¥ (DETER) §”§ÿ≥

»—æ∑å (ADJ.) §”°√‘¬“ (VERB) °√‘¬“™à«¬ (AUX.) §”

‡™◊ËÕ¡ (PREP.) §”«‘‡»…≥å (ADV.) ·≈–§”≈ß∑â“¬

(ENDING)

‚§√ß √â“ß«≈’¿“…“‰∑¬ª√–°Õ∫¥â«¬ Õß

 à«π§◊Õ  à«π¡Ÿ≈∞“π ∑”Àπâ“∑’Ë‡ªìπ¿“§ª√–∏“π ¿“§

· ¥ß ·≈– à«π‡ √‘¡ ∑”Àπâ“∑’Ë‡ªìπ à«π¢¬“¬ „πµ“√“ß∑’Ë

2 ·≈– 3 · ¥ß√“¬≈–‡Õ’¬¥‚§√ß √â“ß«≈’¿“…“‰∑¬∑’Ë

‡ªìπ à«π¡Ÿ≈∞“π·≈– à«π‡ √‘¡ ∑’Ë„™â„πß“π«‘®—¬µ“¡≈”¥—∫

√Ÿª∑’Ë 8. µ—«Õ¬à“ß¢à“¬ß“π°“√‡ª≈’Ë¬π‡æ‘Ë¡¢¬“¬

®“°√Ÿª∑’Ë 8  “¡“√∂«‘‡§√“–Àåª√–‚¬§ çJohn

was believed to have been shoté ‰¥â¥—ßπ’È

(1)  àßºà“π§”«à“ çJohné ´÷Ëß‡ªìππ“¡‡©æ“–

®“° ∂“π– S ‰ª¬—ß ∂“π– Q2 µ“¡‡ âπ‚§âß∑’Ë 2 ®“°

π—Èπ∑”°“√∫—π∑÷° çJohné ‡ªìππ“¡«≈’ ·≈–°”Àπ¥„Àâ

‡ªìπª√–∏“π¢Õßª√–‚¬§

(2) §”∑’Ë Õß§◊Õ çwasé ‡ªìπ°√‘¬“ çBEé  ®÷ß

 àßºà“π‡¢â“ Ÿà ∂“π– Q3 µ“¡‡ âπ‚§âß∑’Ë 4 ·≈–∫—π∑÷°

„π V ‚¥¬¢à“¬ß“π®–∑√“∫«à“°√‘¬“∑’Ë®–√—∫‡¢â“¡“π—Èπ

®–µâÕß‡µ‘¡ ed µàÕ∑â“¬
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µ“√“ß∑’Ë 2. ‚§√ß √â“ß«≈’¿“…“‰∑¬∑’Ë‡ªìπ à«π¡Ÿ≈∞“π

«≈’       à«πª√–°Õ∫         ‚§√ß √â“ß

(1) π“¡«≈’ (noun

phrase: NP)

§”π“¡·≈–Àπà«¬¢¬“¬´÷ËßÕ“®

‡ªìπ§”≈—°…≥–π“¡  §”°”Àπ¥

·≈–§”§ÿ≥»—æ∑å

(2) °√‘¬“«≈’ (verb

phrase: VP)

§”°√‘¬“§”‡¥’¬« ́ ÷Ëß‡ªìπ§”À≈—° ·≈–

§”°√‘¬“°—∫§”¢¬“¬ ‡™àπ °√‘¬“™à«¬

§”‡™◊ËÕ¡ §”«‘‡»…≥å ·≈–§”≈ß∑â“¬

Õ’°°’Ë§”°Á‰¥â

µ“√“ß∑’Ë 3. ‚§√ß √â“ß«≈’¿“…“‰∑¬∑’Ë‡ªìπ à«π‡ √‘¡

«≈’       à«πª√–°Õ∫         ‚§√ß √â“ß

(1)  ∂“π«‘‡»…≥å«≈’ „™â∫àß∫Õ° ∂“π∑’Ë ª√–°Õ∫¥â«¬§”

‡™◊ËÕ¡ (∑’Ë ∫π „π œ≈œ) Àπâ“§”π“¡

·≈–§”°√‘¬“

(2) °“≈«‘‡»…≥å«≈’ „™â∫àß∫Õ°∂÷ß°“≈‡«≈“ ª√–°Õ∫¥â«¬

§”π“¡ §”π—∫ §”°√‘¬“™à«¬ §”‡™◊ËÕ¡

§”«‘‡»…≥å ·≈–§”≈ß∑â“¬

(3) æ‘‡»…«‘‡»…≥å«≈’ ‡ªìπÀπà«¬‡ √‘¡ª√–‚¬§ ‡ªìπ°“√√«¡

°—π¢Õß§”‡™◊ËÕ¡ §”π“¡ §”°√‘¬“ °√‘¬“

™à«¬ ·≈–§”§ÿ≥»—æ∑å

(4) Õ“≈ªπ–«≈’ ∑”Àπâ“∑’Ë‡ªìπ§”‡√’¬°¢“π ª√–°Õ∫

¥â«¬§”π“¡ §”¢¬“¬ ‡™àπ§”‡™◊ËÕ¡ §”

°√‘¬“ §”§ÿ≥»—æ∑å ·≈–§”≈ß∑â“¬

3.2 °“√ √â“ß°Æ‚§√ß √â“ßª√–‚¬§¿“…“‰∑¬¥â«¬ ATNs

‚§√ß √â“ßª√–‚¬§¿“…“‰∑¬ª√–°Õ∫¥â«¬

 à«π¡Ÿ≈ ·≈– à«π‡ √‘¡ ∑—Èß∑’ËÕ¬Ÿà≈”æ—ß ·≈–π”¡“√«¡

°—π ‚¥¬®”·π°ª√–‚¬§¥—ßπ’È

3.2.1  à«π¡Ÿ≈∞“π ∑”Àπâ“∑’Ë‡ªìπÀπà«¬

ª√–∏“π Àπà«¬°√√¡ Àπà«¬π“¡‡¥’Ë¬« (NP) ·≈–∑”

Àπâ“∑’Ë‡ªìπÀπà«¬°√‘¬“ (VP) ¢à“¬ß“π§«“¡ —¡æ—π∏å

¢Õß à«π¡Ÿ≈∞“π„πª√–‚¬§ · ¥ß„π√Ÿª∑’Ë 9

01 8/4/09, 8:16 AM477



«“√ “√«‘®—¬ ¡¢. 14 (6) : ¡‘∂ÿπ“¬π 2552478 °“√·ª≈¿“…“≈â“ππ“‡ªìπ¿“…“‰∑¬

√Ÿª∑’Ë 9. ¢à“¬ß“π§«“¡ —¡æ—π∏å¢Õß à«π¡Ÿ≈∞“π„πª√–‚¬§

3.2.2  à«π‡ √‘¡  “¡“√∂‡√’¬ß≈”¥—∫‚¥¬‡√‘Ë¡

µâπ®“°«≈’„¥Ê ·≈– ≈—∫µ”·Àπàß‰¥â‚¥¬‰¡à∑”„Àâ

§«“¡À¡“¬¢Õßª√–‚¬§‡ª≈’Ë¬π·ª≈ß √Ÿª∑’Ë 10 ‡ªìπ

¢à“¬ß“π°“√‡√’¬ß≈”¥—∫¢Õß à«π‡ √‘¡ ‚¥¬ EAP §◊Õ

æ‘‡»…«‘‡»…≥å«≈’ LAP §◊Õ  ∂“π«‘‡»…≥å«≈’ ·≈– TAP

§◊Õ°“≈«‘‡»…≥å«≈’

√Ÿª∑’Ë 10. ¢à“¬ß“π°“√‡√’¬ß≈”¥—∫¢Õß à«π‡ √‘¡

®“°§«“¡ —¡æ—π∏å¢Õß à«π¡Ÿ≈∞“π ·≈–°“√

‡√’¬ß≈”¥—∫¢Õß à«π‡ √‘¡  “¡“√∂ √â“ß‚§√ß √â“ß

ª√–‚¬§¿“…“‰∑¬¥â«¬ ATNs ‰¥â∑—ÈßÀ¡¥ 4 ‚§√ß √â“ß

‚¥¬„Àâ P ‡ªìπ à«π¡Ÿ≈∞“π ·≈– A ‡ªìπ à«π‡ √‘¡ ¥—ß

· ¥ß„πµ“√“ß∑’Ë 4

µ“√“ß∑’Ë 4. · ¥ß°“√ √â“ß‚§√ß √â“ßª√–‚¬§¥â«¬ ATNs

·∫∫∑’Ë  à«πª√–°Õ∫¢Õßª√–‚¬§ ‚§√ß √â“ßª√–‚¬§

 1  à«π‡ √‘¡∑—Èß “¡™π‘¥ª√“°ØÕ¬Ÿàµâπª√–‚¬§

 2  à«π‡ √‘¡∑—Èß “¡™π‘¥Õ“®ª√“°ØÕ¬Ÿà∑â“¬ª√–‚¬§

 3 ¡’ à«π‡ √‘¡ Õß™π‘¥Õ¬Ÿàµâπª√–‚¬§ Õ’°™π‘¥Õ¬Ÿà∑â“¬

ª√–‚¬§À√◊Õ¡’Õ¬Ÿà‡©æ“–µâπª√–‚¬§  Õß™π‘¥

 4  à«π‡ √‘¡™π‘¥‡¥’¬«Õ¬Ÿàµâπª√–‚¬§  à«πÕ’° Õß™π‘¥

Õ¬Ÿà∑â“¬ª√–‚¬§ À√◊Õ¡’‡©æ“–∑â“¬ª√–‚¬§ Õß™π‘¥
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∫—π∑÷°‰«âµ“¡≈”¥—∫æ√âÕ¡∑—Èß°”°—∫™π‘¥«≈’‡ªìπ™◊ËÕ¢à“¬ß“π

π—ÈπÊ „πµ“√“ß∑’Ë 5 ‡ªìπµ—«Õ¬à“ß°“√·ª≈ª√–‚¬§≈â“ππ“

   (µ–«“πâÕß‰ª·Õà«∑’Ë‡™’¬ß· π)

‚¥¬¡’√“¬°“√§”»—æ∑å¥—ßπ’È

= ADVERB/‡¡◊ËÕ«“π

= NOUN/πâÕß

= VERB/‰ª

= VERB/‡∑’Ë¬«, NOUN/§ÿµ’¢â“«

= PREPOSITION/‡∑’Ë¬«

= NOUN/‡™’¬ß· π

‚§√ß √â“ßª√–‚¬§§◊Õ

S ➞ AdvP+NP+VP+AdvP

µ“√“ß∑’Ë 5. °“√·ª≈ª√–‚¬§

≈”¥—∫ª√–‚¬§

4. °“√‡≈◊Õ°√Ÿª·∫∫ª√–‚¬§∑’Ë‡À¡“– ¡

‡ªìπ°“√§âπÀ“√Ÿª·∫∫ª√–‚¬§∑’Ë‡À¡“– ¡

°—∫ª√–‚¬§∑’Ë∑”°“√·ª≈ (Mark, 2002) „™â«‘∏’°“√

ºà“π§”„πª√–‚¬§‡¢â“ Ÿà√Ÿª·∫∫ª√–‚¬§´÷Ëß √â“ß¥â«¬

ATNs ∑’≈–§”µ“¡≈”¥—∫ ®π§√∫∑ÿ°√Ÿª·∫∫ª√–‚¬§

·≈â«‡≈◊Õ°√Ÿª·∫∫ª√–‚¬§∑’Ë¬Õ¡„Àâ§”„πª√–‚¬§ºà“π

‡¢â“‰ª‰¥â¡“°∑’Ë ÿ¥

5. °“√·ª≈·≈–·®ßª√–‚¬§

¡’«‘∏’°“√§◊Õ àß§”·√°„πª√–‚¬§‡¢â“ Ÿà ATNs

∂â“§”π—Èπµ√ß°—∫‚§√ß √â“ßª√–‚¬§„π¢à“¬ß“π µ—«‡°Á∫

§à“®–∫—π∑÷°§”·ª≈æ√âÕ¡°—∫ àß§”∂—¥‰ª‡¢â“ Ÿà¢à“¬ß“π

∑’≈–§” ‡¡◊ËÕÀ¡¥ª√–‚¬§ µ—«‡°Á∫§à“∑ÿ°µ—«®–§◊π§à“∑’Ë
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6. °“√‡≈◊Õ°§«“¡À¡“¬∑’Ë ‡À¡“– ¡ ‚¥¬

æ‘®“√≥“®“°∫√‘∫∑ ·≈–°“√‡°‘¥√à«¡¢Õß§”

»—æ∑åÀπ÷Ëß§”Õ“®¡’À≈“¬§«“¡À¡“¬∑’Ë‡ªìπ§”

ª√–‡¿∑‡¥’¬«°—π ‡™àπ §”«à“       / mu:an4/  (¡à«π)

‡ªìπ§”°√‘¬“ 4 §«“¡À¡“¬§◊Õ  πÿ° ‡æ√“–  ∫“¬ ·≈–

¥’ „πæ®π“πÿ°√¡¡’¢âÕ¡Ÿ≈§”‡°‘¥√à«¡„Àâ°—∫»—æ∑åª√–‡¿∑π’È

‡™àπ ç‡æ√“–é ‡°‘¥√à«¡°—∫∫√‘∫∑ çøíß ‡æ≈ß æŸ¥é ·≈–

ç ∫“¬é ‡°‘¥√à«¡°—∫∫√‘∫∑ çπÿàß  «¡ „ à ‡ ◊ÈÕ ºâ“é

°“√‡≈◊Õ°§«“¡À¡“¬∑’Ë‡À¡“– ¡®–‡≈◊Õ°§«“¡À¡“¬∑’Ë

¡’§«“¡∂’Ë¡“°∑’Ë ÿ¥„π°“√‡°‘¥√à«¡°—∫∑ÿ°∫√‘∫∑„π

ª√–‚¬§

7. °“√∑¥≈Õß·≈–º≈°“√∑¥≈Õß

¢âÕ¡Ÿ≈∑’Ëπ”¡“∑¥ Õ∫‡ªìπ«√√≥°√√¡·≈–

µ”√“≈â“ππ“ ¡’À≈“°À≈“¬ ”π«π∑—Èß∫∑√âÕ¬·°â«

∫∑√âÕ¬°√Õß ·≈–∫∑ «¥∫“≈’ ‡ªìπ§”≈â“ππ“¥—Èß‡¥‘¡

¡’ª√–‚¬™πåµàÕ°“√‡√’¬π√Ÿâ æ‘¡æå¥â«¬Õ—°…√∏√√¡≈â“ππ“

®“°°“√·ª≈æ∫«à“ ATNs  “¡“√∂·ª≈ª√–‚¬§‰¥â∂Ÿ°µâÕß

µ—«Õ¬à“ß‡™àπ

  (¢âÕß) ¡’ Õß§«“¡À¡“¬§◊Õ

 –¥ÿ¥ (§”°√‘¬“) ·≈–°√–‡™Õ (§”π“¡) ATNs  “¡“√∂

·ª≈‰¥â∂Ÿ°µâÕß ¥—ßπ’È

(1)

/κηΟν2τηαω5κηΟ:Ν5κηΟ:ν1µαψ6

NP/ §π·°à VP/  –¥ÿ¥ NP/ ¢Õπ NP/ ‰¡â

(2)

/?αω2κηΟ:Ν5παψ2πα:1

VP/ ‡Õ“ NP/ °√–‡™Õ„ à  Noun/ ª≈“

ª√–‡¡‘πº≈°“√«‘®—¬

ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß°“√·ª≈ ‚¥¬„™â

µ—«™’È«—¥§à“„π°“√∑¥ Õ∫ §◊Õ®”π«πª√–‚¬§∑’Ë·ª≈∂Ÿ°

µâÕßµàÕ®”π«πª√–‚¬§∑—ÈßÀ¡¥ §‘¥‡ªìπ‡ªÕ√å‡´Áπµåµ“¡

 ¡°“√∑’Ë 1

ª√– ‘∑∏‘¿“æ (%) =      (1)

‚¥¬∑’Ë  X  §◊Õ®”π«πª√–‚¬§∑’Ë·ª≈∂Ÿ°

   N  §◊Õª√–‚¬§∑—ÈßÀ¡¥

µ“√“ß∑’Ë 6. · ¥ßª√– ‘∑∏‘¿“æ¢Õß°“√·ª≈¿“…“≈â“π

π“‡ªìπ¿“…“‰∑¬ ®“°°“√·ª≈‡Õ° “√≈â“ππ“ 11

‡Õ° “√∑’Ë·∫àßª√–‚¬§·≈â«

µ“√“ß∑’Ë 6. ª√– ‘∑∏‘¿“æ¢Õß°“√·ª≈¿“…“≈â“ππ“‡ªìπ¿“…“‰∑¬

∑’Ë ™◊ËÕ‡Õ° “√ ®”π«πª√–‚¬§ ·ª≈∂Ÿ° §‘¥‡ªìπ%

1 π‘∑“π çªŸ°—∫π°¬“ßé  40  31  77.50%

2 π‘∑“π ç§π‰¡à√Ÿâ∫ÿ≠§ÿ≥é  29  23  79.31%

3 π‘∑“π ç°‘π¢â“«≈”§Ÿà§“∫é  58  51  87.93%

4 ‡æ≈ßπâÕ¬„™¬¬“-·«àπ·°â«  83  69  83.13%

5 §√à“«√Ë” ç¡“‡√’¬πÀπ—ß ◊Õ‡¡◊Õß°—π‡µäÕ–é  81  66  81.48%

6 µ”√“¬“ —°°—πæ‘…ßŸ  41  37  90.24%

7 µ”√“¬“«‘‡»…  11   9  81.81%

8 ¬“º’‡∫◊ËÕ   9   6  66.67%

9 §“∂“‡¡µµ“¡À“π‘¬¡  10   8  80%

10 §µ‘ Õπ„®≈â“ππ“ 189 160  84.65%

11 ª√–‚¬§∑¥ Õ∫   7   7 100%

§à“‡©≈’Ë¬ 558 467 83.69%
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Õ¿‘ª√“¬·≈– √ÿªº≈°“√«‘®—¬

®“°º≈°“√·ª≈¿“…“≈â“ππ“‡ªìπ¿“…“‰∑¬

‚¥¬„™â‡∑§π‘§æ®π“πÿ°√¡√à«¡°—∫¢à“¬ß“π°“√‡ª≈’Ë¬π

‡æ‘Ë¡¢¬“¬ ‚¥¬æ®π“πÿ°√¡≈â“ππ“-‰∑¬ ∑’Ë √â“ß¢÷Èπ

¡’§”∑—ÈßÀ¡¥ 7,497 §” ·≈–ª√–¬ÿ°µå¢à“¬ß“π°“√‡ª≈’Ë¬π

‡æ‘Ë¡¢¬“¬  √â“ß°Æ‚§√ß √â“ßª√–‚¬§ 4 °Æ  √â“ß°Æ

‚§√ß √â“ß«≈’ 6 °Æ °”Àπ¥§«“¡∂Ÿ°µâÕß¢Õß°“√

·ª≈Õ¬Ÿà „π√–¥—∫ª√–‚¬§ ®“°°“√∑¥≈Õß·ª≈

ª√–‚¬§®”π«π 558 ª√–‚¬§æ∫«à“¡’ª√– ‘∑∏‘¿“æ

„π°“√·ª≈ 83.69%

 “‡Àµÿ°“√·ª≈º‘¥‡°‘¥®“°‚§√ß √â“ß«≈’·≈–

ª√–‚¬§„π¢à“¬ß“π‰¡à Õ¥§≈âÕß°—∫‚§√ß √â“ß

ª√–‚¬§∑’Ë·ª≈ ‡π◊ËÕß®“°‡Õ° “√∑¥ Õ∫ à«π„À≠à

‡ªìπ«√√≥°√√¡ ‚§√ß √â“ßª√–‚¬§∑’Ëª√“°Ø®÷ß‰¡à

‡ªìπ‰ªµ“¡‚§√ß √â“ßª√–‚¬§ “¡—≠

¢âÕ‡ πÕ·π–

1. §«√¡’°“√«‘‡§√“–Àå‚§√ß √â“ß«≈’ ·≈–

ª√–‚¬§≈â“ππ“∑’Ëª√“°Ø„π®“√÷°‚¥¬ºŸâ ‡™’Ë¬«™“≠

¿“…“»“ µ√å≈â“ππ“ ‡æ◊ËÕ„Àâ‰¥â‚§√ß √â“ßª√–‚¬§≈â“π

π“∑’Ë∂Ÿ°µâÕß

2. ºŸâ‡™’Ë¬«™“≠¿“…“≈â“ππ“§«√ √â“ß‡°≥±å

¡“µ√∞“π„π≈”¥—∫°“√æ‘¡æå §”≈â “ππ“„Àâ ‡ªìπ

¡“µ√∞“π‡¥’¬«°—π

‡Õ° “√Õâ“ßÕ‘ß

°√√≥‘°“√å «‘¡≈‡°…¡.  2549. ¿“…“‰∑¬∂‘Ëπ‡Àπ◊Õ. æ‘¡æå

§√—Èß∑’Ë 2.  °√ÿß‡∑æœ: ∏√√¡ “√.

π‘°√ ¬“æ√¡ ·≈– æÿ∏…¥’ »‘√‘· ßµ√–°Ÿ≈.  2550.

°“√·ª≈¿“…“≈â“ππ“‡ªìπ¿“…“‰∑¬. The 11th

National Computer Science and Engineering

Conference (NCSEC).  19-21 æƒ»®‘°“¬π

2550, Àπâ“ 180-189.

∞“ªπ’ ‡Œß π—Ëπ°Ÿ≈ ·≈– æÿ∏…¥’ »‘√‘· ßµ√–°Ÿ≈.

°“√µ—¥§”‚¥¬„™â‡∑§π‘§ Fast and Compact

Updating Algorithm. The 2nd Join

Conference on Computer Science and

Software Engineering 2005; 17-18
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