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In this paper, the method of finding the solution by Tabu search is addressed. Tabu search is one of

the local search heuristics, which has been applied extensively in operations research works. In this paper,

the basic concepts of the Tabu search heuristic and some examples of applying this search technique in

operations research problems are presented.
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∫∑§«“¡π’È®–π”‡ πÕ°“√À“º≈‡©≈¬ ‚¥¬«‘∏’ Tabu search ∑’Ë‰¥â∂Ÿ°π”¡“„™âÕ¬à“ß·æ√àÀ≈“¬„π°“√À“º≈‡©≈¬

∑“ß°“√«‘®—¬¥”‡π‘πß“π (Operations research) ‚¥¬∂◊Õ«à“‡ªìπ«‘∏’°“√§âπÀ“§”µÕ∫·∫∫«‘∏’Œ‘«√‘ µ‘° (Heuristic) ·∫∫

Àπ÷Ëß ́ ÷Ëß„π∫∑§«“¡π’È®–°≈à“«∂÷ßÀ≈—°°“√æ◊Èπ∞“π¢Õß«‘∏’ Tabu search ·≈–µ—«Õ¬à“ß°“√ª√–¬ÿ°µå„™âß“π„πªí≠À“µà“ßÊ

„π¥â“π°“√«‘®—¬¥”‡π‘πß“π

„π°“√À“º≈‡©≈¬„πªí≠À“µà“ßÊ ∑’Ë¡’√Ÿª·∫∫ªí≠À“
∑’Ë‰¡à‡ªìπ‚æ≈’‚π‡¡’¬≈ (NP-Problem)  ‡™àπ  ªí≠À“°“√
°”Àπ¥‡ âπ∑“ß°“√¢π àß¢Õß√∂∫√√∑ÿ° (vehicle routing

problem) À√◊Õªí≠À“°“√®—¥µ“√“ß°“√º≈‘µ (production

scheduling) π—Èπ‡ªìπ°“√¬“°∑’Ë®–À“º≈‡©≈¬∑’Ë‡À¡“–∑’Ë ÿ¥
(optimal solution) ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß‡¡◊ËÕªí≠À“π—Èπ¡’
¢π“¥„À≠à °“√À“º≈‡©≈¬∑’Ë‡À¡“–∑’Ë ÿ¥Õ“®®–„™â‡«≈“°“√
§”π«≥À“º≈‡©≈¬π“π¡“° À√◊Õ°Á‡ªìπ‰ª‰¡à‰¥â‡≈¬∑’Ë®–À“
º≈‡©≈¬∑’Ë‡À¡“–∑’Ë ÿ¥‰¥â ´÷Ëß«‘∏’°“√À“º≈‡©≈¬∑’Ë‡À¡“–∑’Ë ÿ¥
À√◊Õ exact algorithm ‡™àπ «‘∏’ linear programming,

integer programming, branch and bound À√◊Õ dy-

namic programming π—Èπ¡—°®–„™â„π°“√§”π«≥º≈‡©≈¬
∑’Ë‡À¡“–∑’Ë ÿ¥„πªí≠À“¢π“¥„À≠à‰¡à‰¥â ·µà„π§«“¡‡ªìπ®√‘ß
ªí≠À“µà“ßÊ „πÕÿµ “À°√√¡®—¥Õ¬Ÿà„πª√–‡¿∑ªí≠À“¢π“¥
„À≠à ‡™àπ °“√®—¥‡ âπ∑“ß°“√¢π àß‰ª¬—ß≈Ÿ°§â“ 30-40 √“¬
µàÕÀπ÷Ëß‡∑’Ë¬«¢Õß°“√¢π àß À√◊Õ°“√®—¥µ“√“ß°“√º≈‘µ¢Õß
ß“π 40 ß“π‡¢â“ Ÿà‡§√◊ËÕß®—°√  °“√∑’Ë®–À“º≈‡©≈¬∑’Ë‡À¡“–
∑’Ë ÿ¥®“° «‘∏’ exact algorithm π—Èπ·∑∫∑’Ë®–‡ªìπ‰ª‰¡à‰¥â
‡≈¬ ¥â«¬‡Àµÿπ’È°“√À“º≈‡©≈¬µàÕªí≠À“µà“ßÊ π—Èπ “¡“√∂
∑’Ë®–°√–∑”‰¥â‚¥¬°“√„™â«‘∏’°“√∑“ßŒ‘«√‘ µ‘° (heuristic)

«‘∏’°“√∑“ßŒ‘«√‘ µ‘°®–∂Ÿ°æ—≤π“¢÷Èπµ“¡≈—°…≥–¢Õßªí≠À“
∑’ËµâÕß°“√À“º≈‡©≈¬ «‘∏’°“√∑“ßŒ‘«√‘ µ‘°π’È®–‰¡à√—∫ª√–°—π
«à“º≈‡©≈¬∑’Ë‰¥â®–‡ªìπº≈‡©≈¬∑’Ë‡À¡“–∑’Ë ÿ¥ ·µà®–‡ªìπº≈
‡©≈¬∑’Ë “¡“√∂¬Õ¡√—∫‰¥â ·µà‡«≈“∑’Ë„™â„π°“√§”π«≥À“
º≈‡©≈¬π—Èπ®–πâÕ¬°«à“«‘∏’ exact algorithm ¡“° ·≈–
 “¡“√∂∑’Ë®–§”π«≥À“º≈‡©≈¬¢Õßªí≠À“¢π“¥„À≠à‰¥â
ªí≠À“µà“ßÊ „πÕÿµ “À°√√¡π—Èπ®÷ß¥Ÿ®–‡À¡“– ¡„π°“√À“

º≈‡©≈¬‚¥¬«‘∏’°“√∑“ßŒ‘«√‘ µ‘°¡“°°«à“°“√„™â«‘∏’ exact

algorithm „π°“√À“º≈‡©≈¬
°“√æ—≤π“°“√À“º≈‡©≈¬‚¥¬«‘∏’°“√∑“ßŒ‘«√‘ µ‘°π—Èπ

¡’À≈“¬·∫∫¢÷ÈπÕ¬Ÿà°—∫≈—°…≥–ªí≠À“ ÷́Ëß¡’∑—Èß°“√ª√–¬ÿ°µå
«‘∏’ exact algorithm ‡¢â“™à«¬ À√◊Õ‡ªìπ«‘∏’∑’Ë‰¡à‡°’Ë¬«¢âÕß„¥Ê
‡≈¬°—∫«‘∏’ exact algorithm ‡™àπ «‘∏’ Clarke & Wright

algorithm (Clarke and Wrigth, 1964) ∑’Ë„™â„π°“√·°â
ªí≠À“°“√°”Àπ¥‡ âπ∑“ß‡¥‘π√∂ (vehicle routing prob-

lem) ́ ÷Ëß„™â°“√À“√–¬–∑“ß∑’Ëª√–À¬—¥‰¥â„π°“√√«¡‡ âπ∑“ß
2 ‡ âπ∑“ß‡¢â“¥â«¬°—π‡ªìπµ—«°”Àπ¥µ”·Àπàß∑’Ë√∂®–‡¥‘π
∑“ßµàÕ‰ª

„πªí®®ÿ∫—π¡’«‘∏’°“√∑“ßŒ‘«√‘ µ‘°À≈“¬Ê «‘∏’∑’Ë‰¥â∂Ÿ°
π”¡“ª√–¬ÿ°µå„™â°—∫ªí≠À“µà“ßÊ Õ¬à“ß·æ√àÀ≈“¬ ‡™àπ «‘∏’
simulated annealing, genetic algorithm ·≈– Tabu

search ´÷Ëß∑—Èß 3 «‘∏’π’È‡ªìπ«‘∏’°“√§âπÀ“§”µÕ∫À√◊Õº≈‡©≈¬
¢Õßªí≠À“∑’Ë§‘¥«à“‡ªìπº≈‡©≈¬∑’Ë‡À¡“– ¡ ·µà‰¡à “¡“√∂
√—∫ª√–°—π«à“º≈‡©≈¬∑’Ë‰¥âπ—Èπ‡ªìπº≈‡©≈¬∑’Ë‡À¡“–∑’Ë ÿ¥
¥—ßπ—Èπ«‘∏’°“√§âπÀ“º≈‡©≈¬¥—ß°≈à“«¢â“ßµâπ ®÷ß∂◊Õ«à“‡ªìπ
°“√§âπÀ“§”µÕ∫®“°§”µÕ∫∑’Ë‡ªìπ‰ª‰¥â‡©æ“–∑’Ë (local

search)

„π∫∑§«“¡π’È®–°≈à“«∂÷ßÀ≈—°°“√‡∫◊ÈÕßµâπ¢Õß°“√
„™â«‘∏’ Tabu search „π°“√À“º≈‡©≈¬∑’Ë‡À¡“– ¡ ‚¥¬„™â
À≈—°°“√¢Õß«‘∏’ Tabu search   ´÷ËßÀ≈—°°“√π’È‰¥â√—∫°“√
µ’æ‘¡æå‡º¬·æ√à„π‡Õ° “√∑“ß«‘™“°“√À≈“¬©∫—∫ ‡™àπ „π
ß“π¢Õß Glover (Glover, 1990 ·≈– Glover, 1993)

‚¥¬®–°≈à“«∂÷ßÀ≈—°°“√∑—Ë«Ê ‰ª ·≈–°“√π”¡“ª√–¬ÿ°µå„™â
„π°“√À“º≈‡©≈¬¢Õßªí≠À“µà“ßÊ
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À≈—°°“√‡∫◊ÈÕßµâπ¢Õß«‘∏’ Tabu search

§”«à“ Tabu À√◊Õ Taboo π—ÈπÀ¡“¬∂÷ß¢âÕÀâ“¡ À√◊Õ
°“√Àâ“¡  ¥—ßπ—Èπ Tabu search ®÷ßÀ¡“¬∂÷ß«‘∏’°“√§âπÀ“∑’Ë
¡’¢âÕÀâ“¡ À√◊Õ°“√Àâ“¡°“√§âπÀ“§”µÕ∫„π∫“ß¢Õ∫‡¢µ
„π«‘∏’°“√Àâ“¡¥—ß°≈à“«π—Èπ®–‡ªìπ°“√Àâ“¡‡æ◊ËÕ∑’Ë®–™à«¬„Àâ
‰¡àµâÕß‰ª§âπÀ“º≈‡©≈¬‡¥‘¡ À√◊ÕÀ≈ß„π«—Ø®—°√ (cyclic)

°“√§âπÀ“§”µÕ∫´÷ËßÕ¬Ÿà„π¢Õ∫‡¢µ¢Õß°“√§âπÀ“‡¥‘¡ ´÷Ëß
®– àßº≈„Àâ‰¡à “¡“√∂À“§”µÕ∫∑’Ë¥’¢÷Èπ‰¥â ‡æ◊ËÕßà“¬µàÕ§«“¡
‡¢â“„® „Àâæ‘®“√≥“°“√‡¥‘π‡¢“¢Õßπ—° ”√«®  ¡¡µ‘«à“¡’
π—° ”√«®§πÀπ÷ËßµâÕß°“√ ”√«®‡∑◊Õ°‡¢“´÷Ëß¡’Àÿ∫‡¢“Õ¬Ÿà
¡“°¡“¬ ‚¥¬®– ”√«®À“Àÿ∫‡¢“∑’Ë≈÷°∑’Ë ÿ¥«à“‡ªìπÀÿ∫‡¢“„¥
·≈–≈÷°ª√–¡“≥°’Ë‡¡µ√  ‚¥¬°“√ ”√«®π—Èπ®–∑”¥â«¬°“√
‡¥‘π·≈–π—∫®”π«π°â“«∑’Ë‡¥‘π ´÷Ëß‡∑◊Õ°‡¢“π’È‡ªìπ‰ªµ“¡
Figure 1 ®“°√Ÿª®–‡ÀÁπ‰¥â«à“®ÿ¥∑’Ë≈÷°∑’Ë ÿ¥§◊Õ®ÿ¥ c ´÷Ëß∂◊Õ«à“
‡ªìπº≈‡©≈¬∑’Ë‡À¡“–∑’Ë ÿ¥ (optimal solution) ¢Õßªí≠À“
π’È  À√◊ÕÕ“®°≈à“«Õ’°≈—°…≥–Àπ÷Ëß‰¥â«à“®ÿ¥ c ‡ªìπ®ÿ¥∑’ËµË”
∑’Ë ÿ¥¢Õß‡∑◊Õ°‡¢“∑—ÈßÀ¡¥À√◊Õ∑’Ë‡√’¬°«à“ global minimum

„π¢≥–∑’Ë®ÿ¥ a, b ·≈– d ‡ªìπ®ÿ¥∑’ËµË”∑’Ë ÿ¥„π∫√‘‡«≥‡∑◊Õ°
‡¢“™à«ßµà“ßÊ À√◊Õ∑’Ë‡√’¬°«à“ local minimum  ∂â“À“°
π—° ”√«®ºŸâπ—Èπµ—Èß°Æ‡°≥±å°“√‡¥‘π«à“®–‡¥‘π‰ª¬—ßæ◊Èπ∑’ËµË”
≈ß‰ª‡√◊ËÕ¬Ê ‡∑à“π—Èπ π—° ”√«®π—Èπ°Á®–‡¥‘π‰ª¬—ß®ÿ¥ a ·≈â«
°Á®–À¬ÿ¥ ‡æ√“–§‘¥«à“®ÿ¥ a π—Èπ‡ªìπÀÿ∫‡¢“∑’ËµË”∑’Ë ÿ¥¢Õß
‡∑◊Õ°‡¢“π’È  ´÷Ëß∂◊Õ«à“°“√ ”√«®À√◊Õ°“√§âπÀ“º≈‡©≈¬π’È
µ‘¥Õ¬Ÿà∑’Ë local minimum À√◊Õ„π°√≥’∑’Ëπ—° ”√«®∑’Ë¬Õ¡
‡¥‘π¢÷Èπ‡¢“µàÕÕ’°√–¬–Àπ÷Ëß ‡™àπ ‡¥‘π‰ª 1 °â“« ( ¡¡µ‘«à“
Õ¬Ÿà∑’Ë®ÿ¥ z)  ·µàπ—° ”√«®¬—ß∂◊ÕÀ≈—°∑’Ë«à“®–‡¥‘π‰ª¬—ß∑’ËµË”
°«à“‡ ¡Õ π—° ”√«®°Á®–‡¥‘π¬âÕπ°≈—∫¡“¬—ß®ÿ¥ a Õ’°§√—Èß

·≈–∂â“À“°¬Õ¡‡¥‘π¢÷Èπ‡¢“Õ’°Àπ÷Ëß°â“«°Á®–°≈—∫‰ª¬—ß®ÿ¥ z

·≈–°≈—∫¡“¬—ß®ÿ¥ a Õ’° ´÷Ëß„π∑’Ë ÿ¥·≈â«π—° ”√«®ºŸâπ—Èπ°Á®–
¬Õ¡√—∫«à“®ÿ¥ a ‡ªìπ®ÿ¥µË” ÿ¥¢Õß‡∑◊Õ°‡¢“  · ¥ß«à“π—°
 ”√«®π—ÈπÀ≈ß«π‡«’¬π (trapping) Õ¬Ÿà„π¢Õ∫‡¢µ¢Õßº≈
‡©≈¬‡¥‘¡‡∑à“π—Èπ

®“°≈—°…≥–¥—ß°≈à“«¢Õßªí≠À“π—Èπ °“√∑’Ëπ—° ”√«®
®– “¡“√∂À“º≈‡©≈¬ À√◊Õ®ÿ¥µË” ÿ¥¢Õß‡∑◊Õ°‡¢“∑’Ë·∑â®√‘ß
π—Èπ π—° ”√«®®–µâÕß‡¥‘πµàÕ‰ª·¡â®–‡ªìπµ”·Àπàß∑’Ë Ÿß¢÷Èπ
‰ª‡√◊ËÕ¬Ê √«¡∑—Èß¬—ßµ—Èß°Æ‡°≥±å«à“®–‰¡à‡¥‘π°≈—∫∑’Ë‡¥‘¡·¡â
®–‡ªìπµ”·Àπàß∑’ËµË”°«à“°Áµ“¡  π—°‡¥‘π‡¢“®÷ß®–¡’‚Õ°“ 
 ”√«®æ∫µ”·ÀπàßÀÿ∫‡¢“ b ·≈– c „π∑’Ë ÿ¥ °“√Àâ“¡‡¥‘π
°≈—∫¡“¬—ß®ÿ¥‡¥‘¡·¡â®–‡ªìπµ”·Àπàß∑’ËµË”°«à“π—Èπ‡ªìπ°“√
ªÑÕß°—π°“√À≈ß«π‡«’¬πÕ¬Ÿà„πº≈‡©≈¬‡¥‘¡Ê ¢Õßªí≠À“ ·≈–
°“√Àâ“¡¥—ß°≈à“«‡ªìπÀ≈—°°“√Àπ÷Ëß¢Õß«‘∏’ Tabu search

§◊Õ°“√Àâ“¡„Àâ¡’°“√§âπÀ“º≈‡©≈¬®“°¢Õ∫‡¢µÀ√◊Õæ◊Èπ∑’Ë
‡¥‘¡Ê ∑’Ëæ÷Ëß®–¡’°“√§âπÀ“¡“ ‡æ◊ËÕªÑÕß°—π°“√À≈ß«π‡«’¬π
·µà°“√Àâ“¡¥—ß°≈à“«‰¡à‰¥âÀâ“¡µ≈Õ¥‰ª ·µà®–Àâ“¡‰«â‡æ’¬ß
√–¬–Àπ÷Ëß‡∑à“π—Èπ ÷́Ëß®–°≈à“«∂÷ß‚¥¬≈–‡Õ’¬¥„π™à«ßµàÕ‰ª
 à«π„π¥â“π°“√‡¥‘πµàÕ‰ª‡√◊ËÕ¬Ê π—Èπ ∂â“‰¡à¡’¢âÕ°”Àπ¥„¥Ê
·°à°“√‡¥‘π¢Õßπ—° ”√«® À¡“¬∂÷ßπ—° ”√«®®–∑”°“√‡¥‘π
µàÕ‰ª‡√◊ËÕ¬Ê ‡æ◊ËÕ ”√«®§«“¡≈÷°¢ÕßÀÿ∫‡¢“ ´÷Ëß‡∑à“°—∫‡¥‘π
À“º≈‡©≈¬∑’Ë‡À¡“–∑’Ë ÿ¥ ∂â“À“°¡’Àÿ∫‡¢“∑—ÈßÀ¡¥ 10,000

Àÿ∫‡¢“„π‡∑◊Õ°‡¢“π’È π—° ”√«®ºŸâπ—ÈπÕ“®®–„™â‡«≈“∑—Èß™’«‘µ
„π°“√À“§”µÕ∫ ´÷Ëß “¡“√∂‡ª√’¬∫‡∑’¬∫‰¥â°—∫‡«≈“„π°“√
§”π«≥¢Õß°“√À“º≈‡©≈¬∑’Ë‡À¡“–∑’Ë ÿ¥ ‚¥¬«‘∏’∑“ß exact

algorithm „πªí≠À“∑’Ë¡’¢π“¥„À≠à¥—ß∑’Ë°≈à“«¢â“ßµâπ ¥—ßπ—Èπ
‡æ◊ËÕ‰¡à‡ªìπ°“√∑’ËµâÕß‡¥‘π∑“ß ”√«®∑’Ë¬“«π“π‡°‘π‰ª π—°

Figure 1  An example of searching the lowest point.
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 ”√«®Õ“® “¡“√∂µ—Èß°Æ‡°≥±å°“√ ”√«®„Àâ°—∫µ—«‡Õß‰«â
‡™àπ °“√‡¥‘π∑“ßπ—Èπ®–‡¥‘π¢÷Èπ‰¡à‡°‘π 100 °â“« ∂â“„π 100

°â“«¬—ß‰¡à¡’Àπ∑“ß≈ß‡≈¬ ®–∑”°“√À¬ÿ¥‡¥‘π·≈–Àÿ∫‡¢“∑’Ë
æ∫«à“µË”∑’Ë ÿ¥®π∂÷ß‡«≈“À¬ÿ¥‡¥‘π®–‡ªìπÀÿ∫‡¢“∑’ËµË”∑’Ë ÿ¥
À√◊Õº≈‡©≈¬∑’Ë‰¥â °“√°”Àπ¥‡°≥±å°“√À¬ÿ¥°“√§âπÀ“
(stopping criteria) π—Èπ„π«‘∏’°“√À“º≈‡©≈¬·∫∫Œ‘«√‘ µ‘°
π—Èπ¡’‰¥âÀ≈“¬«‘∏’´÷Ëß®–‰¥â°≈à“«∂÷ß„πµÕπµàÕ‰ª °“√°”Àπ¥
‡°≥±å°“√À¬ÿ¥°“√§âπÀ“¥—ß°≈à“«π—Èπ àßº≈„Àâº≈‡©≈¬∑’Ë‰¥â
‰¡à®”‡ªìπ∑’Ë®–µâÕß‡ªìπº≈‡©≈¬∑’Ë‡À¡“–∑’Ë ÿ¥‰¥â ·µà®–‡ªìπ
º≈‡©≈¬∑’ËæÕ®–¬Õ¡√—∫‰¥â À√◊Õ∂â“‚™§¥’°Á®–‡ªìπº≈‡©≈¬∑’Ë
‡À¡“–∑’Ë ÿ¥ ·≈–„™â‡«≈“„π°“√§âπÀ“º≈‡©≈¬πâÕ¬ À√◊Õ‰¡à
¡“°‡∑à“°—∫«‘∏’ exact algorithm „πÀ—«¢âÕµàÕ‰ª®–‰¥â°≈à“«
∂÷ßÕß§åª√–°Õ∫‡∫◊ÈÕßµâπ¢Õß«‘∏’ Tabu search ·≈–µ—«Õ¬à“ß
ßà“¬Ê „π°“√π”«‘∏’ Tabu search ‰ª„™â

Õß§åª√–°Õ∫À≈—°¢Õß«‘∏’ Tabu search

„πÀ—«¢âÕπ’È®–°≈à“«∂÷ßÕß§åª√–°Õ∫À≈—°„π«‘∏’ Tabu

search ‚¥¬®–‡ª√’¬∫‡∑’¬∫°—∫µ—«Õ¬à“ß¢Õßπ—° ”√«®„π°“√
‡¥‘π‡æ◊ËÕ ”√«®Àÿ∫‡¢“¥—ß∑’Ë‰¥â¬°µ—«Õ¬à“ß„πÀ—«¢âÕ∑’Ëºà“π¡“
À√◊Õµ—«Õ¬à“ßÕ◊Ëπ∑’Ë “¡“√∂Õ∏‘∫“¬„Àâ‡¢â“„®‰¥â¡“°°«à“
µ—«Õ¬à“ßπ—° ”√«®„π∫“ßÕß§åª√–°Õ∫

Tabu search ª√–°Õ∫‰ª¥â«¬¥â«¬√Ÿª·∫∫°“√§âπ
À“µ”µÕ∫ 2 √Ÿª·∫∫∑’Ë ”§—≠§◊Õ °“√§âπÀ“º≈‡©≈¬‚¥¬
°“√„™â§«“¡®”√–¬– —Èπ (short-term memory search)

·≈–°“√§âπÀ“º≈‡©≈¬‚¥¬°“√„™â§«“¡®”√–¬–¬“« (long-

term memory search) ´÷Ëß°“√§âπÀ“º≈‡©≈¬‚¥¬°“√„™â
§«“¡®”√–¬– —Èππ—Èπ‡ªìπÀ≈—°°“√ ”§—≠·≈–‡ªìπÀ≈—°°“√
‡∫◊ÈÕßµâπ¢Õß«‘∏’ Tabu search  °“√„™â§«“¡®”√–¬– —Èπ
À¡“¬∂÷ß°“√§âπÀ“∑’Ë®¥®”Õ¥’µÀ√◊Õª√– ∫°“√≥å°“√§âπÀ“
∑’Ëºà“π¡“‡æ’¬ß√–¬– —Èπ ‡™àπ „π°√≥’π—° ”√«®‡æ◊ËÕ°“√
§âπÀ“∑’Ë¡’ª√– ‘∑∏‘¿“æÕ“®®–®¥®”µ”·Àπàß∑’Ë‡§¬ ”√«®
¡“·≈â«‡æ’¬ß 100 °â“«∑’Ëºà“π¡“‡∑à“π—Èπ æÕ‡¥‘π‰ª∑’Ë°â“«∑’Ë
101  µ”·Àπàß°“√°â“«¢Õß°â“«∑’Ë°â“«∑’Ë 1 °Á®–‰¡à®¥®”‡ªìπ
ª√– ∫°“√≥åÕ’° „π∑“ßµ√ß°—π¢â“¡°—∫°“√„™â§«“¡®”√–¬–
¬“«π—Èπ®–µâÕß®¥®”Õ¥’µÀ√◊Õª√– ∫°“√≥å∑’Ëºà“π¡“µ≈Õ¥
‡æ◊ËÕ™à«¬„Àâ°“√§âπÀ“§”µÕ∫‡ªìπ‰ªÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ
¡“°¢÷Èπ ‡™àπ µ—«Õ¬à“ß¢Õßπ—° ”√«® π—° ”√«®®–µâÕß®¥®”
µ”·ÀπàßÀ√◊Õª√– ∫°“√≥å°“√‡¥‘π∑“ß∑’Ëºà“π¡“„Àâ¡“°∑’Ë ÿ¥

„π∫∑§«“¡π’È®–°≈à“«∂÷ß‡©æ“–Õß§åª√–°Õ∫„π°“√§âπÀ“
º≈‡©≈¬‚¥¬°“√„™â§«“¡®”√–¬– —Èπ ́ ÷Ëß¡’Õß§åª√–°Õ∫À≈—°Ê
§◊Õ  cost function,  Tabu list type,  Tabu list size,

aspiration criteria, move ·≈– stopping criteria ´÷Ëß
 “¡“√∂∑’Ë®–Õ∏‘∫“¬„π√“¬≈–‡Õ’¬¥·µà≈–Õß§åª√–°Õ∫‰¥â
¥—ßπ’È

Cost function  ‡ªìπøíß°å™—π¢Õßµâπ∑ÿπ‡æ◊ËÕ„™â
ª√–°Õ∫°“√µ—¥ ‘π„®„π°“√§âπÀ“§”µÕ∫«à“®–§âπÀ“§”µÕ∫
À√◊Õº≈‡©≈¬‰ª„π∑‘»∑“ß„¥ À√◊Õ¢Õ∫‡¢µ„¥Ê À√◊ÕÕ“®®–
°≈à“«‰¥â«à“‡ªìπµ—«™’È«—¥°“√§âπÀ“º≈‡©≈¬ ∂â“‡ª√’¬∫‡∑’¬∫
°—∫µ—«Õ¬à“ßπ—° ”√«®∑’Ë‡¥‘π ”√«®À“Àÿ∫‡¢“∑’Ë≈÷°∑’Ë ÿ¥π—Èπ
Cost function Õ“®®–À¡“¬∂÷ß§«“¡≈÷°∑’Ë‰¥â‡æ‘Ë¡¢÷Èπ À√◊Õ
≈¥≈ß®“°°“√°â“«‡¥‘π°â“«π’È ∂â“°â“«∑’Ëπ—° ”√«®°”≈—ß∑’Ë®–
°â“«µàÕ‰ª∑”„Àâ‰¥â§«“¡≈÷°‡æ‘Ë¡¢÷Èπ ‡æ√“–°â“«≈ß‰ª„π∑’Ë∑’Ë
µË”°«à“∑’Ë∑’Ë¬◊πÕ¬Ÿà„πªí®®ÿ∫—π ®–‰¥âµâπ∑ÿπ (cost) ∑’Ë≈¥≈ß
„π∑”πÕß‡¥’¬«°—π ∂â“°“√°â“«‡∑â“°â“«∂—¥‰ª¢Õßπ—° ”√«®
‡ªìπ°“√‡¥‘π¢÷Èπ‰ª¬—ß∑’Ë∑’Ë Ÿß°«à“∑’Ë∑’Ë¬◊πÕ¬Ÿà„πªí®®ÿ∫—π ®–‰¥â
µâπ∑ÿπ∑’Ë Ÿß¢÷Èπ ¥—ßπ—Èπ cost function ®÷ß‡ªìπµ—«ª√–‡¡‘π
°“√§âπÀ“º≈‡©≈¬«à“º≈‡©≈¬∑’Ë§âπÀ“Õ¬Ÿà„π·µà≈–¢—ÈπµÕπ
π—Èπ¡’ª√– ‘∑∏‘¿“æ‡æ’¬ß„¥

Tabu list type À√◊Õ Tabu type À√◊Õ Tabu res-

triction π—Èπ‡ªìπ√Ÿª·∫∫°“√§«∫§ÿ¡°“√¬âÕπ°≈—∫ (reverse)

À√◊Õ°“√À≈ß„π«—Ø®—°√ (cyclic) Õ¬Ÿà„π¢Õ∫‡¢µ°“√§âπÀ“
‡¥‘¡Ê À√◊Õº≈‡©≈¬‡¥‘¡∑’Ë¡’Õ¬Ÿà °“√°”Àπ¥ Tabu list type

π—Èπ¢÷ÈπÕ¬Ÿà°—∫·µà≈–ªí≠À“  ‰¡à®”‡ªìπµâÕß‡À¡◊Õπ°—π  „π
µ—«Õ¬à“ß¢Õß‡√“‡æ◊ËÕªÑÕß°—π°“√¬âÕπ°≈—∫¢Õß°“√§âπÀ“
§”µÕ∫ Tabu list type Õ“®∂Ÿ°°”Àπ¥‰«â«à“ ‰¡à„Àâ¡’°“√
‡¥‘π°≈—∫¡“¬—ßµ”·Àπàß‡¥‘¡‡ªìπµâπ

Tabu list size ‡ªìπµ—«°”Àπ¥®”π«π§√—Èß À√◊Õ
®”π«π∑’Ë∑”´È” (iteration) ∑’ËµâÕß°“√Àâ“¡‰¡à„Àâ¡’°“√°â“«
°≈—∫¡“∑’Ë‡¥‘¡ ‡æ√“–°“√∑’Ë‡√“°”Àπ¥«à“ Tabu type «à“
Àâ“¡‰¡à„Àâ¡’°“√‡¥‘π°≈—∫¡“µ”·Àπàß‡¥‘¡π—Èπµ≈Õ¥‰ª ‡√“
Õ“®∑’Ë®–æ≈“¥‚Õ°“ °“√À“º≈‡©≈¬∑’Ë¥’°Á‰¥â  ”À√—∫À—«¢âÕ
π’È µ—«Õ¬à“ßπ—° ”√«®Õ“®®–‡ªìπ∑’Ë‡¢â“„®‰¥â¬“° ®–¢Õ¬°
µ—«Õ¬à“ß°“√®—¥ß“π‡¢â“ Ÿà‡§√◊ËÕß®—°√ 1 ‡§√◊ËÕß   ¡¡µ‘«à“¡’
ß“π 5 ß“π §◊Õ ß“π J1, J2, J3, J4 ·≈– J5 ·≈–°“√®—¥
≈”¥—∫ß“π∑’Ë‡À¡“–∑’Ë ÿ¥∑’Ë®–‰¥âµâπ∑ÿπ∑’Ëª√–À¬—¥ ÿ¥§◊Õ®—¥
ß“π J1 °àÕπ·≈â«µ“¡¥â«¬ J3, J4, J2 ·≈â« J5 µ“¡≈”¥—∫
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°“√À“º≈‡©≈¬‚¥¬«‘∏’ Tabu search

»ÿ¿™—¬  ª∑ÿ¡π“°ÿ≈ ·≈– «π‘¥“  √—µπ¡≥’803

·µà∂â“‡√“‡√‘Ë¡µâπ§âπÀ“§”µÕ∫‚¥¬®—¥ß“π„Àâ J1 ‡¢â“ Ÿà‡§√◊ËÕß
®—°√°àÕπµ“¡¥â«¬ J2, J3, J4 ·≈– J5 µ“¡≈”¥—∫ (‡À¡◊Õπ
°—∫µ”·Àπàß‡√‘Ë¡‡¥‘π¢Õßπ—° ”√«®) ®–‰¥âµâπ∑ÿπ°“√º≈‘µ
¥â«¬ “‡Àµÿ„¥°Á·≈â«·µà‡∑à“°—∫ 500 ∫“∑ ∂â“∑”°“√§âπÀ“
º≈‡©≈¬„À¡à¥â«¬°“√ ≈—∫ß“π∑’Ë‡¢â“ ‡™àπ  ≈—∫ J1 ·≈– J2

º≈‡©≈¬∑’Ë‰¥â§◊Õ J2, J1, J3, J4 ·≈– J5 ∑”„Àâ‰¥âµâπ∑ÿπ
°“√º≈‘µ 520 ∫“∑ ‡æ◊ËÕªÑÕß°—π°“√¬âÕπ°≈—∫À√◊ÕÀ≈ß
«π‡«’¬π¢Õß°“√§âπÀ“º≈‡©≈¬Õ¬Ÿà„π¢Õ∫‡¢µ‡¥‘¡Ê ‡√“®÷ß
°”Àπ¥ Tabu list type «à“®–‰¡à∑”°“√ ≈—∫ß“π∑’Ë ≈—∫‰ª
·≈â« ¥—ßπ—Èπ‡√“®–‰¡à ≈—∫ J1 ·≈– J2 Õ’°  ¡¡µ‘µàÕ‰ªÕ’°
«à“°“√§âπÀ“§”µÕ∫„πÕ’° Õß§√—Èß∂—¥¡“‡√“ ≈—∫ß“π J1

·≈– J3 ·≈â«µ“¡¥â«¬°“√ ≈—∫ J4 ·≈– J1 º≈‡©≈¬∑—Èß Õß
§√—Èß®–‡ªìπ J2, J3, J1, J4, J5  ·≈– J2, J3 J4, J1, J5 µ“¡
≈”¥—∫ ∂â“‡√“Àâ“¡°“√ ≈—∫ß“π J1 ·≈– J2 µ≈Õ¥‰ª ‡√“®–
æ≈“¥‚Õ°“  °“√‰¥â§”µÕ∫ J1, J3, J4, J2, J5 ÷́Ëß‡ªìπ
§”µÕ∫∑’Ë‡À¡“–∑’Ë ÿ¥µ≈Õ¥‰ª À√◊ÕÕ“®µâÕß„™â‡«≈“„π°“√
§âπÀ“º≈‡©≈¬π’È¬“«π“π¡“°¢÷Èπ

¥—ßπ—Èπ°“√°”Àπ¥  Tabu  list  size  ®÷ß‡ªìπ°“√
°”Àπ¥«à“®–Àâ“¡‡ß◊ËÕπ‰¢∑’Ë‡ªìπ Tabu list type Õ¬Ÿàπ“π
‡∑à“‰√ (®”π«π∑’Ë∑”´È”) ‡™àπ °”Àπ¥‰«â∑’Ë 2 ∂â“®”π«π
°“√∑”´È”ºà“π‰ª 2 §√—Èß °Á “¡“√∂ ≈—∫ J1 °—∫ J2 ‰¥âÕ’°
´÷Ëß®–∑”„Àâ‡√“¡’‚Õ°“ ∑’Ë®–‰¥âº≈‡©≈¬∑’Ë¥’‰¥â °“√°”Àπ¥
Tabu list size π’È‰¡à¡’°Æ‡°≥±åµ“¬µ—««à“®–‡ªìπ‡∑à“‰√ ´÷Ëß
°“√°”Àπ¥ Ÿß‡°‘π‰ª°Á®–∑”„Àâæ≈“¥‚Õ°“ ∑’Ë®–‰¥â§”µÕ∫
∑’Ë¥’‰¥â „π¢≥–‡¥’¬«°—π∂â“°”Àπ¥πâÕ¬‡°‘π‰ªÕ“®®–∑”„Àâ
‰¥â§”µÕ∫∑’Ë¬âÕπ°≈—∫À√◊ÕÀ≈ß«π‡«’¬π„π¢Õ∫‡¢µº≈‡©≈¬
‡¥‘¡Ê ‰¥â

Aspiration criteria  ‡ªìπ√Ÿª·∫∫°“√§«∫§ÿ¡∑’Ë
™à«¬„π°“√§âπÀ“§”µÕ∫∑’Ë¥’‡ªìπ‰ª‰¥â¥â«¬¥’ ·≈–√«¥‡√Á«
¡“°¢÷Èπ ‚¥¬°”Àπ¥‡ªìπ‡ß◊ËÕπ‰¢ ”À√—∫°“√§âπÀ“∑’Ë¬—ß‡ªìπ
Tabu  À√◊Õµ°Õ¬Ÿà„π·¥πµâÕßÀâ“¡  ‡™àπ  ®“°µ—«Õ¬à“ß°“√
®—¥ß“π∑’Ë‰¥â°≈à“«∂÷ß„πÀ—«¢âÕ Tabu list size π—Èπ ∂â“‡√“
°”Àπ¥ Tabu list size ‰«â∑’Ë 3 π—ËπÀ¡“¬∂÷ß«à“ J1 ·≈– J2

Àâ“¡ ≈—∫°—πÕ’°¿“¬„π 3 iterations À≈—ß®“°∑’Ë∑”°“√ ≈—∫
°—π°àÕπÀπâ“π—Èπ ¥â«¬‡Àµÿπ’È‡√“®–‰¡à “¡“√∂§âπÀ“º≈‡©≈¬
J1, J3, J4, J2, J5 ‰¥â„π¢—Èππ’È ·µà‡æ◊ËÕ‡ªìπ°“√™à«¬„π°“√
§âπÀ“ ‡√“Õ“®®–µ—Èß‡ß◊ËÕπ‰¢‰«â«à“∂â“°“√ ≈—∫§Ÿà§Ÿà∑’Ë¬—ß‡ªìπ
Tabu À√◊Õ∂Ÿ°Àâ“¡ ≈—∫Õ¬Ÿàπ—Èπ∑”„Àâ‰¥âº≈‡©≈¬∑’Ë‡À¡“–∑’Ë ÿ¥

‡∑à“∑’Ë‡§¬‰¥âµ—Èß·µà°“√‡√‘Ë¡§âπÀ“®π∂÷ßªí®®ÿ∫—π ‡√“ “¡“√∂
¬°‡≈‘°°“√‡ªìπ Tabu ¢Õß°“√ ≈—∫§Ÿàπ—Èπ‰¥â ≈—°…≥–‡™àππ’È
‡√’¬°«à“ °“√°”Àπ¥ aspiration criteria °“√°”Àπ¥
aspiration criteria  °Á‰¡à¡’°Æ‡°≥±å∑’Ëµ“¬µ—«  ¢÷ÈπÕ¬Ÿà°—∫
≈—°…≥–¢Õßªí≠À“‡ªìπÀ≈—°

Move ‡ªìπ°“√‡ª≈’Ë¬π®“°µ”·ÀπàßÀ√◊Õ§”µÕ∫Àπ÷Ëß
‰ª‡ªìπÕ’°§”µÕ∫Àπ÷Ëß À√◊Õ‡ªìπ°“√‡ª≈’Ë¬π ∂“π–Àπ÷Ëß‰ª
¬—ßÕ’° ∂“π–Àπ÷Ëß „πµ—«Õ¬à“ß°“√‡¥‘π‡¢“π—ÈπÕ“®À¡“¬∂÷ß
°“√µ—¥ ‘π„®‡¥‘π¢÷Èπ‰ªÕ’°Àπ÷Ëß°â“«À≈—ß®“°„§√à§√«≠¥’·≈â«
‡ªìπµâπ

Stopping criteria ‡ªìπ‡ß◊ËÕπ‰¢∑’Ë„™â ”À√—∫°“√
À¬ÿ¥§âπÀ“§”µÕ∫ ¥—ß∑’Ë°≈à“«¢â“ßµâπ∂â“‰¡à¡’°“√°”Àπ¥
‡ß◊ËÕπ‰¢°“√À¬ÿ¥§âπÀ“  °“√§âπÀ“º≈‡©≈¬°Á®–¥”‡π‘π‰ª
‰¡àÀ¬ÿ¥ ÷́Ëß®–µâÕß„™â‡«≈“„π°“√§”π«≥À√◊Õ§âπÀ“¡“°
‡°‘π‰ª„πªí≠À“∑’Ë¡’¢π“¥„À≠à °“√°”Àπ¥‡ß◊ËÕπ‰¢°“√À¬ÿ¥
§âπÀ“π—Èπ¡’À≈“¬«‘∏’ ·≈–¢÷ÈπÕ¬Ÿà°—∫≈—°…≥–¢Õßªí≠À“∑’Ë
µâÕß°“√º≈‡©≈¬¥â«¬ „π∑’Ëπ’È®–¬°µ—«Õ¬à“ß 2 «‘∏’

1. «‘∏’°“√°”Àπ¥®”π«π§√—Èß¢Õß°“√∑”´È”¢Õß°“√
§âπÀ“ ‡™àπ °”Àπ¥«à“®–§âπÀ“º≈‡©≈¬‰¡à‡°‘π 100 §√—Èß
„πµ—«Õ¬à“ßπ—° ”√«®Õ“®À¡“¬∂÷ß°“√ ”√«®‰¡à‡°‘π 100

°â“« ‡¡◊ËÕ‡¥‘π§√∫·≈â«µ”·Àπàß∑’ËµË” ÿ¥¢Õß 100 °â“«∑’Ë‡¥‘π
ºà“π¡“§◊Õº≈‡©≈¬∑’Ë‰¥â®“°°“√§âπÀ“

2. «‘∏’°“√°”Àπ¥®”π«π§√—Èß°“√∑”´È”‡º◊ËÕ‰«â ‡™àπ
°”Àπ¥«à“‡¡◊ËÕæ∫§”µÕ∫∑’Ë‡À¡“–∑’Ë ÿ¥‡∑à“∑’Ë§âπÀ“¡“ ®–
§âπÀ“‡º◊ËÕµàÕ‰ªÕ’° 20 iterations ∂â“„π®”π«π 20 itera-

tions π’È ‰¡à¡’§”µÕ∫∑’Ë¥’°«à“§”µÕ∫∑’Ë‡À¡“–∑’Ë ÿ¥‡∑à“∑’Ë§âπ
À“¡“®–À¬ÿ¥°“√§âπÀ“ ·≈–§”µÕ∫∑’Ë‡À¡“–∑’Ë ÿ¥‡∑à“∑’Ë
 ”√«®¡“®–‡ªìπº≈‡©≈¬¢Õß°“√§âπÀ“  „πµ—«Õ¬à“ßπ—°
 ”√«®Õ“®À¡“¬∂÷ßπ—° ”√«®‡¥‘π ”√«®¡“∂÷ßµ”·Àπàß∑’Ë
µË” ÿ¥¢Õß‡∑◊Õ°‡¢“‡∑à“∑’Ë‡¥‘π ”√«®¡“ (‰¡à‰¥âÀ¡“¬∂÷ß
µ”·Àπàß∑’Ë≈÷°∑’Ë ÿ¥¢Õß‡∑◊Õ°‡¢“∑—ÈßÀ¡¥) π—° ”√«®®–‡¥‘π
µàÕÕ’° 20 °â“« ∂â“‰¡à‡®Õµ”·Àπàß∑’Ë≈÷°°«à“µ”·Àπàß≈à“ ÿ¥
∑’Ë§âπæ∫ ®–À¬ÿ¥°“√§âπÀ“·≈–∂◊Õ«à“®ÿ¥∑’Ë≈÷°∑’Ë ÿ¥∑’Ë§âπæ∫
≈à“ ÿ¥‡ªìπº≈‡©≈¬¢Õßªí≠À“

°“√°”Àπ¥ stopping criteria Õ“®‡ªìπ«‘∏’„¥«‘∏’
Àπ÷Ëß¥—ß°≈à“«¢â“ßµâπ À√◊Õ‡ªìπ·∫∫º ¡¢Õß∑—Èß 2 «‘∏’°Á‰¥â
°“√°”Àπ¥®”π«π°“√∑” È́”¢Õß∑—Èß Õß«‘∏’π—Èπ‰¡à¡’°Æ∑’Ë
·πàπÕπ ¢÷ÈπÕ¬Ÿà°—∫≈—°…≥–¢Õßªí≠À“ ·≈–§«“¡‡¢â¡¢âπ¢Õß
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Finding solution by Tabu search

Pathumnakul, S. and Ratanamanee, W.

°“√§âπÀ“  °“√°”Àπ¥®”π«π°“√∑”´È”¡“°Ê ®–∑”„Àâ
‰¥â§”µÕ∫∑’Ë¥’ ·µà®–µâÕß„™â‡«≈“„π°“√§âπÀ“§”µÕ∫π“π
„π∑“ßµ√ß°—π¢â“¡∂â“„™â®”π«π°“√∑”´È”πâÕ¬Ê ®–∑”„Àâ‰¥â
§”µÕ∫‡√Á«·µàÕ“®®–‰¥â§”µÕ∫∑’Ë‰¡à¥’‡∑à“∑’Ë§«√

µ—«Õ¬à“ß°“√ª√–¬ÿ°µå„™â«‘∏’ Tabu search

„πÀ—«¢âÕπ’È®–°≈à“«∂÷ß°“√ª√–¬ÿ°µå„™â  «‘∏’ Tabu

search °“√·°âªí≠À“°“√®—¥µ“√“ß°“√º≈‘µ (production

scheduling) ´÷Ëß®–‡ªìπ°“√®—¥≈”¥—∫°“√º≈‘µ¢Õßß“π 8

ß“π ∫π‡§√◊ËÕß®—°√ 1 ‡§√◊ËÕß ‚¥¬∑’Ëß“π∑—Èß 8 ß“π¡’‡«≈“
„π°“√º≈‘µ (processing time) °”Àπ¥ àßß“π (due-date)

·≈–§à“‡°Á∫√—°…“„π°√≥’∑’Ëº≈‘µ‡ √Á®°àÕπ°”Àπ¥ àß (∫“∑/
Àπà«¬/‡«≈“) ·µ°µà“ß°—π √“¬≈–‡Õ’¬¥¢Õßµ—«Õ¬à“ß‡ªìπ¥—ß
Table 1

„πµ—«Õ¬à“ßπ’È®–„™â«‘∏’ Tabu search „π°“√À“º≈
‡©≈¬À√◊Õ≈”¥—∫¢Õßß“π∑’Ë‡¢â“ Ÿà‡§√◊ËÕß®—°√∑’Ë∑”„Àâ‡°‘¥§à“‡°Á∫
√—°…“‚¥¬√«¡µË” ÿ¥  ‚¥¬°“√§âπÀ“º≈‡©≈¬π—Èπ®–‡√‘Ë¡∑’Ë
≈”¥—∫¢Õßß“π∑’Ë®—¥‡√’¬ßµ“¡≈”¥—∫ß“π∑’Ë¡’°”Àπ¥ àß‡√Á« ÿ¥
‡¢â“ Ÿà‡§√◊ËÕß®—°√°àÕπ ´÷Ëß°Á§◊Õ≈”¥—∫ß“π 8, 7, 6, 5, 4, 3, 2

·≈– 1 µ“¡≈”¥—∫  ·≈â«æ¬“¬“¡®—¥ß“π·µà≈–ß“π„Àâ„°≈â
°—∫‡«≈“°”Àπ¥ àß„Àâ¡“°∑’Ë ÿ¥‡∑à“∑’Ë‡ªìπ‰ª‰¥â °“√§âπÀ“
§”µÕ∫∑’Ë¥’¢÷Èπ®–∑”‚¥¬°“√‡≈◊Õ° ≈—∫§Ÿà§Ÿàß“π∑’Ë„Àâº≈‡©≈¬∑’Ë
‡À¡“–∑’Ë ÿ¥„π·µà≈–§√—Èß¢Õß°“√∑” È́” ‚¥¬°”Àπ¥°Æ‡°≥±å
 ”À√—∫ Tabu search ¥—ßµàÕ‰ªπ’È

Tabu list size = 3

Tabu list type:

§Ÿà∑’Ë∂Ÿ° ≈—∫®– ≈—∫°—πÕ’°‰¡à‰¥â®π°«à“®–§√∫ 3

iterations À√◊Õ‡ªìπ‰ªµ“¡‡ß◊ËÕπ‰¢∑’Ë°”Àπ¥„π aspiration

criteria.

Aspiration criteria:

§Ÿàß“π∑’ËÕ¬Ÿà„π ∂“π– Tabu À√◊Õ∂Ÿ°Àâ“¡‰¡à„Àâ ≈—∫°—π
∂â“∑”°“√∑¥≈Õß ≈—∫°—π·≈â«„Àâ§”µÕ∫µË” ÿ¥‡∑à“∑’Ë∑”°“√
§âπÀ“§”µÕ∫¡“ „Àâ∑”°“√ ≈—∫‰¥â‚¥¬‰¡àµâÕß§”π÷ß∂÷ß ∂“π–
Tabu ¢Õßß“π§Ÿàπ—Èπ

Stopping criteria:

°“√§âπÀ“º≈‡©≈¬®–À¬ÿ¥‡¡◊ËÕ¡’°“√§âπÀ“ºà“π‰ª

„π∑’Ëπ’È®–· ¥ß°“√∑”°“√§âπÀ“§”µÕ∫∑—ÈßÀ¡¥‡æ’¬ß
2 iterations  ®“°≈”¥—∫¢Õßß“π {8→7→6→5→4→
3→2→1} π—Èπ‚¥¬°“√®—¥ß“π„Àâ„°≈â°—∫°”Àπ¥ àß¢Õßß“π
·µà≈–ß“π„Àâ¡“°∑’Ë ÿ¥®–‰¥â«à“ ß“π 1 ‡√‘Ë¡∑’Ë‡«≈“ 77 ·≈â«
‡ √Á®‡«≈“ 80  ß“π 2 ‡√‘Ë¡∑’Ë‡«≈“ 73 ·≈â«‡ √Á®‡«≈“ 77

ß“π 3  ‡√‘Ë¡∑’Ë‡«≈“ 64 ·≈â«‡ √Á®‡«≈“ 73  ß“π 4 ‡√‘Ë¡∑’Ë
‡«≈“ 54 ·≈â«‡ √Á®‡«≈“ 64  ß“π 5 ‡√‘Ë¡∑’Ë‡«≈“ 44 ·≈â«
‡ √Á®‡«≈“ 54  ß“π 6 ‡√‘Ë¡∑’Ë‡«≈“ 39  ·≈â«‡ √Á®‡«≈“ 44

ß“π 7 ‡√‘Ë¡∑’Ë‡«≈“ 32 ·≈â«‡ √Á®‡«≈“ 39  ·≈–ß“π 8 ‡√‘Ë¡
∑’Ë‡«≈“ 30 ·≈â«‡ √Á®‡«≈“ 32 ‚¥¬°“√®—¥µ“√“ß°“√º≈‘µ
·∫∫π’È®–¡’§à“‡°Á∫√—°…“∑—Èß ‘Èπ 244 ∫“∑

Iteration ∑’Ë 1: ®“°≈”¥—∫ {8→7→6→5→4→
3→2→1}  ∑¥≈Õß ≈—∫∑ÿ°§Ÿàß“π∑’Ë‡ªìπ‰ª‰¥â ´÷Ëß¡’ (1,2)

(1,3) (1,4) (1,5) (1,6) (1,7) (1,8) (2,3) (2,4) (2,5) (2,6)

(2,7) (2,8) (3,4) (3,5) (3,6) (3,7) (3,8) (4,5) (4,6) (4,7)

(4,8) (5,6) (5,7) (5,8) (6,7) (6,8) (7,8)

°“√ ≈—∫§Ÿàß“π∑’Ë„Àâ§”µÕ∫∑’Ë‡À¡“–∑’Ë ÿ¥„π§√—Èßπ’È§◊Õ
°“√ ≈—∫§Ÿà√–À«à“ßß“π 4 ·≈– 5 ´÷Ëß®–∑”„Àâ‰¥â≈”¥—∫ß“π
§◊Õ {8→7→6→4→5→3→2→1} ´÷Ëß®–¡’§à“‡°Á∫√—°…“
∑—Èß ‘Èπ 232 ∫“∑ ¥—ßπ—Èπ§Ÿàß“π (4,5) ®– ≈—∫°—πÕ’°‰¡à‰¥â
®π°«à“®–§√∫ 3 iterations  À√◊Õ®–‡√‘Ë¡ ≈—∫°—π‰¥âÕ’°∑’Ë

Table 1. Parameters of an example

Job (i) 1 2 3 4 5 6 7 8

Processing time (t
i
) 3 4 9 10 10 5 7 2

  (unit time)
Due-date (D

i
) 80 80 75 66 64 60 50 43

  (Unit time)
Earliness cost (E

i
) 6 4 9 2 3 7 5 1

  (Bath/unit time)
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°“√À“º≈‡©≈¬‚¥¬«‘∏’ Tabu search

»ÿ¿™—¬  ª∑ÿ¡π“°ÿ≈ ·≈– «π‘¥“  √—µπ¡≥’805

iteration ∑’Ë 4
Iteration ∑’Ë 2: ®“°≈”¥—∫ {8→7→6→4→5→

3→2→1}  ∑¥≈Õß ≈—∫∑ÿ°§Ÿàß“π∑’Ë‡ªìπ‰ª‰¥â ´÷Ëß¡’ (1,2)

(1,3) (1,4) (1,5) (1,6) (1,7) (1,8) (2,3) (2,4) (2,5) (2,6)

(2,7) (2,8) (3,4) (3,5) (3,6) (3,7) (3,8) (4,5) (4,6) (4,7)

(4,8) (5,6) (5,7) (5,8) (6,7) (6,8) (7,8) ‡≈◊Õ°§Ÿàß“π∑’Ë
 ≈—∫·≈â«„Àâ§à“‡°Á∫√—°…“√«¡πâÕ¬∑’Ë ÿ¥ (§à“∑’ËπâÕ¬∑’Ë ÿ¥„π
iteration π’È‰¡à®”‡ªìπ∑’Ë®–µâÕßπâÕ¬°«à“ 232 ∫“∑ ·µà∂â“
§à“πâÕ¬∑’Ë ÿ¥„π°“√∑¥≈Õß∑’Ë iteration π’È§◊Õ °“√ ≈—∫§Ÿà
(4,5) ®–‰¡à∂Ÿ°‡≈◊Õ°‡æ√“–®–∑”„Àâ°≈—∫‰ª∑’Ë≈”¥—∫ß“π
{8→7→6→5→4→3→2→1} Õ’° ¬°‡«âπ„π°√≥’∑’Ë°“√
 ≈—∫§Ÿàß“π (4,5) ®–„Àâ§à“‡°Á∫√—°…“√«¡πâÕ¬°«à“ 232 ∫“∑
(‡ªìπ‰ªµ“¡‡ß◊ËÕπ‰¢¢Õß aspiration criteria)    ´÷Ëß„π
µ—«Õ¬à“ßπ’È‰¡à„™à ®÷ßµ—¥°“√ ≈—∫§Ÿà√–À«à“ß (4,5) ÕÕ°‰ª®“°
°“√æ‘®“√≥“ „Àâ∑”°“√ ≈—∫§ŸàÕ◊Ëπ∑’Ë„Àâº≈‡©≈¬∑’Ë‡À¡“–∑’Ë ÿ¥
·µà‰¡à„™à§Ÿà (4,5) ‡æ◊ËÕªÑÕß°—π°“√¬âÕπ°≈—∫¢Õßªí≠À“ „π
¢—ÈπµÕπµàÕ‰ª°Á∑”„π≈—°…≥–‡¥’¬«°—ππ’È®π°«à“®–§√∫ 30

iterations (stopping criteria) ·≈â«®÷ß‡≈◊Õ°≈”¥—∫°“√‡¢â“
ß“π∑’Ë‡À¡“–∑’Ë ÿ¥∑’Ë„Àâ§à“‡°Á∫√—°…“µË” ÿ¥

 √ÿª

„π∫∑§«“¡π’È‰¥â°≈à“«∂÷ßÀ≈—°°“√°“√§âπÀ“§”µÕ∫
·∫∫Œ‘«√‘ µ‘°‚¥¬∑—Ë«‰ª ‡æ◊ËÕ„™â„π°“√À“º≈‡©≈¬∑’Ë¥’ ·≈–
√«¥‡√Á« ‚¥¬‡©æ“–°—∫ªí≠À“∑’Ë¡’¢π“¥„À≠à∑’Ë‰¡à “¡“√∂®–
À“§”µÕ∫‚¥¬«‘∏’∑’ËÀ“º≈‡©≈¬∑’Ë‡À¡“–∑’Ë ÿ¥ ‰¥âÀ√◊ÕµâÕß„™â
‡«≈“„π°“√À“º≈‡©≈¬π“π¡“°‡°‘π°«à“∑’Ë®–√Õ‰¥â „π∑’Ëπ’È
‰¥âπ”‡ πÕÀ≈—°°“√‡∫◊ÈÕßµâπ¢Õß«‘∏’Œ‘«√‘ µ‘° ·∫∫ Tabu

search ´÷Ëß‡ªìπ«‘∏’∑’Ë„™â°—πÕ¬à“ß·æ√àÀ≈“¬„π°“√À“º≈‡©≈¬
„πß“π«‘®—¬¥”‡π‘πß“π  æ√âÕ¡∑—Èß¬°µ—«Õ¬à“ßª√–°Õ∫„π
°“√∑”°“√§âπÀ“º≈‡©≈¬
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