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„π°“√À“ ¿“«–∑’Ë¥’∑’Ë ÿ¥¢Õß«‘∏’«‘‡§√“–Àå∑’Ë¡’À≈“¬

µ—«·ª√¡—°„™â‡«≈“π“π ·≈–¡’§«“¡¬ÿàß¬“°´—∫´âÕπ °“√π”

‡∑§π‘§ simplex optimization ¡“„™â®÷ß‡ªìπ∑“ß‡≈◊Õ°∑“ß

Àπ÷Ëß∑’Ë∑”„Àâ “¡“√∂À“ ¿“«–∑’Ë¥’∑’Ë ÿ¥¢Õß«‘∏’«‘‡§√“–Àå

´÷Ëß¡’À≈“¬µ—«·ª√‰¥â ´÷Ëß‡∑§π‘§¥—ß°≈à“«‰¥â∂Ÿ°π”¡“„™â°—π

Õ¬à“ß·æ√àÀ≈“¬„π¥â“π‡§¡’·≈–«‘»«°√√¡‡§¡’

Simplex optimization ‡ªìπ«‘∏’∑’Ë‡√‘Ë¡µâπ°“√∑¥≈Õß

®”π«π k+1 °“√∑¥≈Õß ‚¥¬∑’Ë k §◊Õ®”π«πµ—«·ª√∑’Ë

§«∫§ÿ¡ ∂â“¡’ 2 µ—«·ª√ simplex ‡√‘Ë¡µâπ®–∂Ÿ°ÕÕ°·∫∫

„Àâ¡’ 3 °“√∑¥≈Õß ·≈–∂â“¡’ 3 µ—«·ª√ simplex ‡√‘Ë¡µâπ

®–∂Ÿ°ÕÕ°·∫∫„Àâ¡’ 4 °“√∑¥≈Õß ‡ªìπµâπ √Ÿª∑’Ë‡°‘¥®“°

°“√‡™◊ËÕ¡µàÕ®ÿ¥¢Õß°“√∑¥≈Õß®”π«π k+1 ‡√’¬°«à“

çsimplexé ¡ÿ¡¢Õß√Ÿª‡√’¬°«à“ ç®ÿ¥µ—¥¢Õß‡ âπ (ver-

tices)é √Ÿª√à“ß¢Õß simplex ∑’Ë‡°‘¥®“° 2 µ—«·ª√ ·≈–

3 µ—«·ª√ §◊Õ  “¡‡À≈’Ë¬¡ (triangle) ·≈–‡∑∑√–Œ’¥√Õπ

(tetrahedron) µ“¡≈”¥—∫

√Ÿª∑’Ë 1. · ¥ß√Ÿª√à“ß¢Õß simplex ∑’Ë‡°‘¥®“°µ—«·ª√ 2

µ—«·ª√ ·≈– 3 µ—«·ª√

√Ÿª∑’Ë 2. · ¥ß simplex ∑’Ë¡“®“° 3 °“√∑¥≈Õß ∑’Ëµ—«·ª√

∑’Ë§«∫§ÿ¡ 2 µ—«·ª√¡’§à“·µ°µà“ß°—π

À≈—ß®“°‰¥â°“√∑¥≈Õß‡√‘Ë¡µâπ·≈â« °√–∫«π°“√

simplex °Á®–¥”‡π‘π°“√Õ¬à“ßµàÕ‡π◊ËÕß ¥â«¬°“√ √â“ß°“√

∑¥≈Õß„À¡à¢÷Èπ¡“‡√◊ËÕ¬Ê ®π°√–∑—Ëß simplex §âπæ∫°“√

∑¥≈Õß∑’Ëµ—«·ª√§«∫§ÿ¡„Àâ§à“∑’Ë¥’∑’Ë ÿ¥ π—Ëπ§◊Õ°√–∫«π°“√

À“ ¿“«–∑’Ë¥’∑’Ë ÿ¥ (optimization process) ®– ‘Èπ ÿ¥≈ß

‡¡◊ËÕ∫√√≈ÿ«—µ∂ÿª√– ß§å¢Õß°“√À“ ¿“«–∑’Ë¥’∑’Ë ÿ¥ À√◊Õ

§à“∑’Ë«—¥‰¥â (response) ‰¡à “¡“√∂®–‡æ‘Ë¡¢÷ÈπµàÕ‰ª‰¥âÕ’°

¢—ÈπµÕπ°“√¥”‡π‘π°“√¢Õß«‘∏’ simplex opti-

mization ¡’°Æ¥—ßπ’È

°Æ¢âÕ∑’Ë 1 :  √â“ß simplex ‡√‘Ë¡µâπ¥â«¬°“√∑¥≈Õß

®”π«π‡∑à“°—∫®”π«πµ—«·ª√∑’Ë§«∫§ÿ¡∫«°°—∫Àπ÷Ëß ·≈–

«—¥§à“∑’Ë«—¥‰¥â¢Õß·µà≈–°“√∑¥≈Õß

°Æ¢âÕ∑’Ë 2 : µ—¥°“√∑¥≈Õß∑’Ë„Àâ§à“∑’Ë«—¥‰¥âµË”∑’Ë ÿ¥

ÕÕ° ·≈â«∑”°“√∑¥≈Õß¢÷Èπ„À¡à·∑π°“√∑¥≈Õß‡¥‘¡∑’Ë„Àâ

§à“µË”∑’Ë ÿ¥ ‚¥¬§”π«≥®“°°“√ –∑âÕπ (reflect) °—∫°“√

∑¥≈Õß∑’Ë„Àâ§à“µË”∑’Ë ÿ¥„π∑‘»∑“ßµ√ß¢â“¡°—∫¥â“π∑’Ë°“√

∑¥≈Õß‡À≈◊ÕÕ¬Ÿà

°Æ¢âÕ∑’Ë 3 : ∂â“°“√∑¥≈Õß∑’Ë∑”¢÷Èπ„À¡à„Àâ§à“∑’ËµË”

∑’Ë ÿ¥„π simplex „À¡à µ“¡°Æ¢âÕ∑’Ë 2 ®–∑”°“√∑¥≈Õß

‡√’¬∫‡√’¬ß‚¥¬

ªí∑¡“ πæ√—µπå
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„À¡à‚¥¬°“√ –∑âÕπ°—∫°“√∑¥≈Õß∑’Ë„Àâ§à“µË”∑’Ë ÿ¥π’È„π

∑‘»∑“ßµ√ß¢â“¡ ∑”„Àâ‰¥â°“√∑¥≈Õß‡¥‘¡∑’Ë„Àâ§à“µË”∑’Ë ÿ¥„π

simplex ‡¥‘¡ ¥—ßπ—Èπ∂â“‰¡à¡’°Æ¢âÕ∑’Ë 3 ®–∑”„Àâ‡°‘¥°“√

 –∑âÕπ°≈—∫‰ª°≈—∫¡“√–À«à“ß°“√∑¥≈Õß∑—Èß Õß °Æ¢âÕ

∑’Ë 3 ®÷ß„Àâµ—¥°“√∑¥≈Õß∑’Ë„Àâ§à“µË” ÿ¥‡ªìπÕ—π¥—∫ Õß ·≈â«

 –∑âÕπ°—∫°“√∑¥≈Õßπ’È„π∑‘»∑“ßµ√ß¢â“¡ ∑”„Àâ‰¥â°“√

∑¥≈Õß„À¡à¢÷Èπ¡“

µ—«Õ¬à“ß°“√„™â«‘∏’ simplex optimization „π°“√

À“Õ—µ√“ à«π∑’Ë‡À¡“– ¡√–À«à“ß§«“¡‡¢â¡¢âπ¢ÕßÕ–≈Ÿ¡‘-

‡π’¬¡‰ÕÕÕπ·≈–ø≈ŸÕÕ‰√¥å‰ÕÕÕπ ”À√—∫«‘∏’«‘‡§√“–Àå

‡´Õ√å‚§‡π’¬¡¥â«¬‡§√◊ËÕß‡ø≈¡Õ–µÕ¡¡‘°·Õ∫´Õ√åæ™—π-

 ‡ª°‚∑√‚ø‚µ¡‘‡µÕ√å ‡π◊ËÕß®“°°“√‡µ‘¡Õ–≈Ÿ¡‘‡π’¬¡‰ÕÕÕπ

°Æ¢âÕ∑’Ë 4 : ∂â“°“√∑¥≈Õß„¥‡ªìπ à«πÀπ÷Ëß¢Õß

simplex µ‘¥µàÕ°—π¡“°°«à“ 3 §√—Èß ·≈–„π simplex

3 §√—Èß ÿ¥∑â“¬„Àâ§à“∑’Ë Ÿß∑’Ë ÿ¥ ®–∂◊Õ«à“°“√∑¥≈Õßπ—Èπ

‡ªìπ°“√∑¥≈Õß∑’Ë¡’ ¿“«–∑’Ë¥’∑’Ë ÿ¥ (optimum value)

¢Õß¢π“¥ simplex ∑’Ë°”Àπ¥ ∂â“µâÕß°“√„Àâ¢π“¥¢Õß

simplex ‡≈Á°≈ß ®–µâÕß∑”°“√∑¥≈Õß √â“ß simplex

¢÷Èπ„À¡à ·≈â«¥”‡π‘π°“√µàÕ‰ª‡ªìπ«—Ø®—°√‰ª‡√◊ËÕ¬Ê

·≈–ø≈ŸÕÕ‰√¥å‰ÕÕÕπ≈ß‰ª„π “√≈–≈“¬®–∑”„Àâ«‘∏’

«‘‡§√“–Àå‡´Õ√å‚§‡π’¬¡¡’ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ ·µà∑—Èßπ’È°Á¬—ß

‰¡à∑√“∫·πà™—¥«à“«‘∏’«‘‡§√“–Àå‡´Õ√å‚§‡π’¬¡π—Èπ§«√‡µ‘¡

Õ–≈Ÿ¡‘‡π’¬¡‰ÕÕÕπ À√◊Õø≈ŸÕÕ‰√¥å‰ÕÕÕπ‡æ’¬ßµ—«„¥µ—«Àπ÷Ëß

À√◊Õ‡µ‘¡∑—Èß Õß “√¥â«¬Õ—µ√“ à«π‡∑à“„¥®÷ß®–‡À¡“– ¡

¢—ÈπµÕπ¢Õß«‘∏’ simplex optimization  “¡“√∂‡¢’¬π‡ªìπ·ºπ¿Ÿ¡‘ (flow chart) · ¥ß¢—ÈπµÕπ°“√¥”‡π‘π°“√

¥—ß· ¥ß„π√Ÿª∑’Ë 3

W = worst trial, Nw = next-to-the worst trial, B = best trial.
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¥—ßπ—Èπ®÷ß∑”°“√»÷°…“À“Õ—µ√“ à«π∑’Ë‡À¡“– ¡√–À«à“ß “√

∑—Èß Õß ‚¥¬«‘∏’ simplex optimization ¥—ß· ¥ß„πµ“√“ß

∑’Ë 1 ·≈–√Ÿª∑’Ë 4 ‚¥¬‡√‘Ë¡µâπ∑”°“√∑¥≈Õß§√—Èß∑’Ë 1 ∑’Ë§«“¡

‡¢â¡¢âπ¢ÕßÕ–≈Ÿ¡‘‡π’¬¡‰ÕÕÕπ ·≈–ø≈ŸÕÕ‰√¥å‰ÕÕÕπ‡∑à“‰√

°Á‰¥â ´÷ËßºŸâ∑”°“√∑¥≈Õß°”Àπ¥‚¥¬„™â¢âÕ¡Ÿ≈®“°‡Õ° “√

Õâ“ßÕ‘ßÀ√◊Õ®“°ª√– ∫°“√≥å °“√∑¥≈Õß§√—Èß∑’Ë 2 ·≈– 3

°”Àπ¥§«“¡‡¢â¡¢âπ¢ÕßÕ–≈Ÿ¡‘‡π’¬¡‰ÕÕÕπ ·≈–ø≈ŸÕÕ‰√¥å

‰ÕÕÕπ„Àâ —¡æ—π∏å°—∫°“√∑¥≈Õß§√—Èß∑’Ë 1 ‚¥¬‡¡◊ËÕ≈“°®ÿ¥

‡™◊ËÕ¡µàÕ¢Õß∑—Èß “¡°“√∑¥≈Õß·≈â«µâÕß‰¥â “¡‡À≈’Ë¬¡

¥â“π‡∑à“ ®“°π—Èπ¥”‡π‘π°“√µ“¡¢—ÈπµÕπ¢Õß«‘∏’ simplex

optimization ®π°√–∑—Ëß‰¥â ¿“«–∑’Ë¥’∑’Ë ÿ¥ À√◊Õ§à“∑’Ë«—¥

‰¥â‰¡à “¡“√∂®–‡æ‘Ë¡¢÷ÈπµàÕ‰ª‰¥âÕ’°

µ“√“ß∑’Ë 1. · ¥ß simplex ∑’Ë‡°‘¥®“°°“√∑¥≈Õß∑’Ë¡’Õ—µ√“ à«π√–À«à“ß§«“¡‡¢â¡¢âπ¢ÕßÕ–≈Ÿ¡‘‡π’¬¡‰ÕÕÕπ·≈–ø≈ŸÕÕ‰√¥å

‰ÕÕÕπ∑’Ë·µ°µà“ß°—π ¢Õß«‘∏’«‘‡§√“–Àå‡´Õ√å‚§‡π’¬¡¥â«¬‡§√◊ËÕß‡ø≈¡Õ–µÕ¡¡‘°·Õ∫´Õ√åæ™—π  ‡ª°‚∑√‚ø‚µ¡‘‡µÕ√å

§√—Èß∑’Ë simplex §«“¡‡¢â¡¢âπ¢Õß §«“¡‡¢â¡¢âπ¢Õß §à“°“√¥Ÿ¥°≈◊π

Õ–≈Ÿ¡‘‡π’¬¡‰ÕÕÕπ ø≈ŸÕÕ‰√¥å‰ÕÕÕπ · ß¢Õß À¡“¬‡Àµÿ

(¡‘≈≈‘°√—¡/≈‘µ√) (¡‘≈≈‘°√—¡/≈‘µ√) ‡´Õ√å‚§‡π’¬¡ (y)

1 0 0 0.0743

2 200 0 0.1174

3 (1,2,3) 100 180 0.1279 Original simplex

4 (2,3,4) 300 180 0.1422

5 (3,4,5) 200 360 0.1525

6 (4,5,6) 400 360 0.1485

7 (5,6,7) 300 540 0.1619

8 (5,7,8) 100 540 0.1493

9 (6,7,9) 500 540 0.1439 Reject second worst

10 (6,9,10) 300 540 0.1619 Repeat y(7)

11 200 540 0.1535

12 (10,11,12) 250 630 0.1570 New simplex

13 (10,12,13) 350 630 0.1676

14 (10,13,14) 400 540 0.1598

15 (12,13,15) 300 720 0.1703 Reject second worst

16 (13,15,16) 400 720 0.1686

17 (15,16,17) 350 810 0.1705

18 (15,17,18) 250 810 0.1614

19 (16,17,19) 450 810 0.1701 Reject second worst
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√Ÿª∑’Ë 4. · ¥ß°“√‡§≈◊ËÕπ∑’Ë¢Õß simplex ®“°°“√∑¥≈ÕßÀ“Õ—µ√“ à«π√–À«à“ß§«“¡‡¢â¡¢âπ¢ÕßÕ–≈Ÿ¡‘‡π’¬¡‰ÕÕÕπ·≈–

ø≈ŸÕÕ‰√¥å‰ÕÕÕπ∑’Ë·µ°µà“ß°—π ¢Õß«‘∏’«‘‡§√“–Àå‡´Õ√å‚§‡π’¬¡¥â«¬‡§√◊ËÕß‡ø≈¡Õ–µÕ¡¡‘°·Õ∫´Õ√åæ™—π ‡ª°‚∑√‚ø‚µ¡‘‡µÕ√å

«‘∏’°“√§”π«≥§à“µ—«·ª√¢Õß°“√∑¥≈Õß„À¡à·∑π°“√∑¥≈Õß‡¥‘¡∑’Ë„Àâ§à“µË”∑’Ë ÿ¥ ¥—ß· ¥ß„πµ“√“ß∑’Ë 2 ¢âÕ (1)-(5)

´÷Ëß¡’µ—«·ª√∑’Ë§«∫§ÿ¡ 2 µ—«·ª√ §◊Õ§«“¡‡¢â¡¢âπ¢ÕßÕ–≈Ÿ¡‘‡π’¬¡‰ÕÕÕπ ·≈–ø≈ŸÕÕ‰√¥å‰ÕÕÕπ ‡√‘Ë¡µâπ∑”°“√∑¥≈Õß®”π«π

3 °“√∑¥≈Õß ‰¥â·°à °“√∑¥≈Õß∑’Ë 1, 2 ·≈– 3 æ∫«à“°“√∑¥≈Õß∑’Ë 1 „Àâ§à“µË”∑’Ë ÿ¥ ¥—ßπ—Èπ°“√∑¥≈Õßπ’È®–∂Ÿ°·∑π∑’Ë¥â«¬°“√

∑¥≈Õß„À¡à ¢—ÈπµÕπ°“√§”π«≥§à“µ—«·ª√¢Õß°“√∑¥≈Õß„À¡à‡ªìπ¥—ßπ’È

(1) §”π«≥º≈√«¡¢Õß§à“µ—«·ª√·µà≈–µ—« ‚¥¬‰¡à√«¡°“√∑¥≈Õß∑’Ë„Àâ§à“µË”∑’Ë ÿ¥

(2) π”º≈√«¡¢Õß·µà≈–µ—«·ª√∑’Ë‰¥â¡“À“√¥â«¬®”π«πµ—«·ª√∑’Ë§«∫§ÿ¡ (k = 2)

(3) · ¥ß§à“¢Õßµ—«·ª√∑’Ë°“√∑¥≈Õß„Àâ§à“µË”∑’Ë ÿ¥

(4) §”π«≥§à“°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«·ª√¢Õß°“√∑¥≈Õß„À¡à´÷Ëß¡’§à“‡∑à“°—∫ (2) - (3)

(5) §”π«≥§à“µ—«·ª√¢Õß°“√∑¥≈Õß„À¡à´÷Ëß¡’§à“‡∑à“°—∫ (2) + (4)

µ“√“ß∑’Ë 2. · ¥ßµ—«Õ¬à“ß«‘∏’°“√§”π«≥§à“µ—«·ª√¢Õß°“√∑¥≈Õß„À¡à·∑π°“√∑¥≈Õß‡¥‘¡∑’Ë„Àâ§à“µË”∑’Ë ÿ¥

µ—«·ª√

§«“¡‡¢â¡¢âπ¢Õß §«“¡‡¢â¡¢âπ¢Õß

Õ–≈Ÿ¡‘‡π’¬¡‰ÕÕÕπ ø≈ŸÕÕ‰√¥å‰ÕÕÕπ §à“∑’Ë«—¥‰¥â

(¡‘≈≈‘°√—¡/≈‘µ√) (¡‘≈≈‘°√—¡/≈‘µ√)

°“√∑¥≈Õß∑’Ë 1 (µ—¥∑‘Èß) 0 0 0.0743

°“√∑¥≈Õß∑’Ë 2 200 0 0.1174

°“√∑¥≈Õß∑’Ë 3 100 180 0.1279

(1) §”π«≥º≈√«¡¢Õß§à“µ—«·ª√·µà≈–µ—« ‚¥¬‰¡à√«¡°“√∑¥≈Õß∑’Ë„Àâ§à“µË”∑’Ë ÿ¥ 300 180

(2) π”º≈√«¡¢Õß·µà≈–µ—«·ª√∑’Ë‰¥â¡“À“√¥â«¬®”π«πµ—«·ª√∑’Ë§«∫§ÿ¡ (k = 2) 150 90

(3) · ¥ß§à“¢Õßµ—«·ª√∑’Ë°“√∑¥≈Õß„Àâ§à“µË”∑’Ë ÿ¥ (°“√∑¥≈Õß∑’Ë 1) 0 0

(4) §”π«≥§à“°“√‡§≈◊ËÕπ∑’Ë¢Õßµ—«·ª√¢Õß°“√∑¥≈Õß„À¡à

´÷Ëß¡’§à“‡∑à“°—∫ (2) - (3) 150 90

(5) §”π«≥§à“µ—«·ª√¢Õß°“√∑¥≈Õß„À¡à´÷Ëß¡’§à“‡∑à“°—∫ (2) + (4)

(°“√∑¥≈Õß∑’Ë 4) 300 180

(Õà“πµàÕÀπâ“ 14)
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