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How to Build a Magic Square

Wongsakorn Charoenpanitseri*

ABSTRACT

Magic Square is a table of size n Ó n such that each box has a positive integer and
the summation of each row, each column and each diagonal is the same. In normal magic square,
the boxes contain all numbers from 1 to n2. Unless we say otherwise, suppose that the magic
squares are normal. A normal magic square of size n Ó n is called a magic square of order n.

In 1942, Kraitchik showed how to build a magic square of order n by 3 methods;
siamese method, lozenge method and LUX method which can be applied to construct a magic
square of order n when n = 2k + 1, 2k and 4k + 2 for any positive integer k, respectively.
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∫∑π”
®—µÿ√— °≈ (Magic Square) §◊Õ µ“√“ß¢π“¥ n Ó n ∑’Ë·µà≈–™àÕß¢Õßµ“√“ß¡’µ—«‡≈¢„ àÕ¬Ÿà

‚¥¬∑’Ëº≈√«¡∑—Èß·π«πÕπ ·π«µ—Èß ·≈–·π«∑·¬ß¡’§à“‡∑à“°—π º≈√«¡´÷Ëß¡’§à“‡∑à“°—ππ’È‡√’¬°«à“ §à“§ßµ—«°≈
(magic constant) „™â —≠≈—°…≥å M(n) ·∑π§à“§ßµ—«°≈¢Õß®—µÿ√— °≈ª°µ‘¢π“¥ n Ó n ´÷Ëß

M(n) = [1-6]n(n2 + 1)
2

µ—«Õ¬à“ß 1 ®—µÿ√— °≈Õ—π¥—∫ 3, 4 ·≈– 5

¡’¢âÕ —ß‡°µ«à“®– “¡“√∂ √â“ß®—µÿ√— °≈„À¡à®“°®—µÿ√— °≈‡¥‘¡‰¥âÕ’° 7 √Ÿª ¥â«¬°“√À¡ÿπ·≈–°“√æ≈‘°¥—ß· ¥ß
„πµ—«Õ¬à“ß∑’Ë 2

µ—«Õ¬à“ß 2 · ¥ß°“√ √â“ß®—µÿ√— °≈„À¡à 7 √Ÿª®“°√Ÿªµâπ·∫∫

16 3 2 13

5 10 11 8

9 6 7 12

4 15 14 1

17 24 1 8 15

23 5 7 14 16

4 6 13 20 22

10 12 19 21 3

11 18 25 2 9

8 1 6 

3 5 7 

4 9 2 

8 1 6

3 5 7

4 9 2

√Ÿªµâπ·∫∫

4 3 8

9 5 1

2 7 6

À¡ÿπ 90° µ“¡‡¢Á¡π“Ãî°“

2 9 4

7 5 3

6 1 8

À¡ÿπ 180° µ“¡‡¢Á¡π“Ãî°“

6 7 2

1 5 9

8 3 4

À¡ÿπ 270° µ“¡‡¢Á¡π“Ãî°“

6 1 8

7 5 3

2 9 4

 –∑âÕπµ“¡¢Õ∫¥â“π¢«“
¢Õßµ“√“ß

8 3 4

1 5 9

6 7 2

À¡ÿπ 90° µ“¡‡¢Á¡π“Ãî°“
·≈– –∑âÕπµ“¡¢Õ∫¥â“π¢«“
¢Õßµ“√“ß

4 9 2

3 5 7

8 1 6

À¡ÿπ 180° µ“¡‡¢Á¡π“Ãî°“
·≈– –∑âÕπµ“¡¢Õ∫¥â“π¢«“
¢Õßµ“√“ß

2 7 6

9 5 1

4 3 8

À¡ÿπ 270° µ“¡‡¢Á¡π“Ãî°“
·≈– –∑âÕπµ“¡¢Õ∫¥â“π¢«“
¢Õßµ“√“ß



SWU Sci. J. Vol. 29 No. 2 (2013)210

‡√◊ËÕß‡°’Ë¬«°—∫®—µÿ√— °≈π—∫‰¥â«à“‡ªìπ‡√◊ËÕß∑’Ë¡’¡“™â“π“π ¡’‡√◊ËÕß‡≈à“·≈–µ”π“π„πÀ≈“¬ª√–‡∑»
∑’Ë‡°’Ë¬«¢âÕß°—∫®—µÿ√— °≈ ‡√‘Ë¡µ—Èß·µà 650 ªï°àÕπ§√‘ µå»—°√“™ ‡°‘¥πÈ”∑à«¡„À≠à„πª√–‡∑»®’π ºŸâ§π®–π”
¢â“«¢Õß¡“‡´àπ‰À«â∫Ÿ™“‡æ◊ËÕÀ«—ß∑’Ë®–„Àâ‡∑æ‡®â“≈¥§«“¡‚°√∏‡°√’È¬« ¥â«¬™“«®’π„π ¡—¬„ππ—Èπ‡™◊ËÕ«à“ ∑ÿ° ‘Ëß
∑ÿ°Õ¬à“ß¡’‡∑æ‡®â“‡ªìπºŸâ¥Ÿ·≈ ·≈–¿—¬æ‘∫—µ‘µà“ßÊ ∑’Ë‡°‘¥¢÷Èπ¡’ “‡Àµÿ¡“°®“°°“√∫—π¥“≈‚∑ –¢Õß‡∑æ‡®â“
‡À≈à“π—Èπ ‚¥¬·¡àπÈ” “¬„À≠à∑’Ë‡ªìπ “‡Àµÿ¢ÕßπÈ”∑à«¡π—Èπ §◊Õ ·¡àπÈ”‚≈ (Lo river)  ‘Ëß∑’Ë™“«®’π‰¥â‡≈◊Õ°π”
¡“‡´àπ‰À«â°Á§◊Õ‡µà“ ´÷Ëß∫π°√–¥Õß¡’µ“√“ß¢π“¥ „π·µà≈–™àÕß¢Õßµ“√“ß¡’®ÿ¥Õ¬Ÿà ‚¥¬¡’µ—Èß·µà™àÕß∑’Ë¡’ 1 ®ÿ¥
®π∂÷ß 9 ®ÿ¥ ·≈–‡¡◊ËÕπ—∫º≈√«¡®ÿ¥„π·π«µ—Èß·π«πÕπ √«¡∑—Èß‡ âπ∑·¬ß¡ÿ¡®–π—∫‰¥â 15 ®ÿ¥‡ ¡Õ π’Ë®÷ß‡ªìπ
∑’Ë¡“¢Õßµ”π“π∑’Ë‡°à“·°à∑’Ë ÿ¥¢Õß®—µÿ√— °≈ ®—µÿ√— °≈π’È¡’™◊ËÕ‡√’¬°«à“ Lo Shu Square

µ—«Õ¬à“ß 3 ®—µÿ√— °≈Õ—π¥—∫ 3 ∑’Ë¡’™◊ËÕ‡√’¬°«à“ Lo Shu Square

™“«Õ“À√—∫√Ÿâ®—°®—µÿ√— °≈‡ªìπÕ¬à“ß¥’ ‡æ√“–‡¡◊ËÕ√“«»µ«√√…∑’Ë 7 ™“«Õ“À√—∫‰¥â¡’°“√µ‘¥µàÕ§â“¢“¬
°—∫ª√–‡∑»Õ‘π‡¥’¬·≈–ª√–‡∑»Õ◊ËπÊ ·∂«‡Õ‡™’¬„µâ ®÷ß∑”„Àâ™“«Õ“À√—∫‰¥â»÷°…“§≥‘µ»“ µ√å·≈–¥“√“»“ µ√å
¢Õß™“«Õ‘π‡¥’¬ √«¡‰ª∂÷ß‰¥â‡√’¬π√Ÿâ§≥‘µ»“ µ√å„π¥â“π§Õ¡∫‘π“∑Õ√‘° ´÷Ëß™“«Õ‘π‡¥’¬‰¥â‡√’¬π√Ÿâ¡“®“°
™“«®’π ®π°√–∑—Ëß„πªï §.». 983  “√“πÿ°√¡¢Õß‡¡◊Õß·∫°·¥¥ ª√–‡∑»Õ‘√—° ‰¥â¡’®—µÿ√— °≈Õ—π¥—∫ 5 ·≈–
Õ—π¥—∫ 6 ‡°‘¥¢÷Èπ ·≈–„π√“«ªï §.». 1200 π—°§≥‘µ»“ µ√å™“«Õ“À√—∫™◊ËÕ Ahmad al-Buni ‰¥â¡’°“√»÷°…“
‡°’Ë¬«°—∫®—µÿ√— °≈Õ¬à“ß®√‘ß®—ß ·¡â®–‰¡à‰¥âº≈≈—æ∏å∑’Ë¥’æÕ®ππà“°≈à“«∂÷ß ·µà„π™à«ßπ—Èπ°Á‡ªìπ§√—Èß·√°∑’Ë¡’°“√
ª√–¬ÿ°µå„™â®—µÿ√— °≈‰ª„™â„π°“√§”π«≥∑“ß¥“√“»“ µ√å ®π°≈à“«‰¥â«à“™“«Õ“À√—∫‡ªìπºŸâ√‘‡√‘Ë¡»÷°…“®—µÿ√— °≈
Õ¬à“ß®√‘ß®—ßπ—Ëπ‡Õß

µ—«Õ¬à“ß 4 ®—µÿ√— °≈Õ—π¥—∫ 4 ÷́Ëß‡™◊ËÕ«à“¡’°“√§âπæ∫§√—Èß·√°„π»‘≈ª–¢Õß™“«¬ÿ‚√ª [7]



«“√ “√«‘∑¬“»“ µ√å ¡»« ªï∑’Ë 29 ©∫—∫∑’Ë 2 (2556) 211

ªí®®ÿ∫—ππ’È¬—ß‰¡à¡’„§√ “¡“√∂µÕ∫‰¥â«à“®—µÿ√— °≈Õ—π¥—∫ n ®–¡’®”π«π‡∑à“‰√ (®—µÿ√— °≈∑’Ë‡°‘¥®“°
°“√À¡ÿπ °“√æ≈‘° π—∫‡ªìπ·∫∫‡¥’¬«°—π) ¡’‡æ’¬ß§”µÕ∫‡¡◊ËÕ n ¡’§à“πâÕ¬ [7-8] ‰¥â·°à ®—µÿ√— °≈Õ—π¥—∫ 1, 2,
3, 4 ·≈– 5 ¡’ 1, 0, 1, 880 ·≈– 275,305,224 ·∫∫ µ“¡≈”¥—∫  à«π®—µÿ√— °≈Õ—π¥—∫ 6 ¬—ß§ß‡ªìπ
ªí≠À“‡ªî¥ √Ÿâ‡æ’¬ß«à“®—µÿ√— °≈Õ—π¥—∫ 6 ¡’ª√–¡“≥ 1.7745 ± 0.0016 Ó 1019

πÕ°®“°®—µÿ√— °≈ª°µ‘∑’Ë‰¥â°≈à“«‰ª·≈â« ¬—ß¡’®—µÿ√— °≈Õ’°À≈“¬ª√–‡¿∑§◊Õ
1. Semimagic Square §◊Õ ®—µÿ√— °≈∑’Ë¡’º≈∫«°„π·π«µ—Èß·≈–·π«πÕπ¡’§à“‡∑à“°—π ·µà¡’º≈

∫«°¢Õß·π«∑·¬ß Õ“®¡’§à“‡∑à“À√◊Õ‰¡à‡∑à“°—∫§à“§ßµ—«°≈°Á‰¥â

Semimagic Square Õ—π¥—∫ 3

2. Panmagic Square §◊Õ ®—µÿ√— °≈∑’Ë¡’º≈∫«°„π·π«µ—Èß·≈–·π«πÕπ √«¡∑—Èß·π«∑·¬ß
∑—ÈßÀ¡¥¡’§à“‡∑à“°—π ‚¥¬·π«∑·¬ßπ’È√«¡∂÷ß·π«∑·¬ß∑’Ë‡°‘¥®“°°“√∫‘¥·≈â«π”¡“µàÕ ¥—ßπ—Èπ µ“√“ß¢π“¥
n Ó n ®–¡’·π«∑·¬ß∑—ÈßÀ¡¥ 2n ‡ âπ √Ÿª¥â“π≈à“ß· ¥ßµ—«Õ¬à“ß Panmagic Square Õ—π¥—∫ 5 ´÷Ëß‡ªìπ¢π“¥
∑’Ë‡≈Á°∑’Ë ÿ¥∑’Ë‡ªìπ‰ª‰¥â¢Õß®—µÿ√— °≈™π‘¥π’È

Panmagic Square Õ—π¥—∫ 5

3 5 2

8 1 6

4 9 2

25 11 2 18 9

3 19 10 21 12

6 22 13 4 20

14 5 16 7 23

17 8 24 15 1
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3. Bimagic Square §◊Õ ®—µÿ√— °≈∑’Ë·∑π∑’Ëµ—«‡≈¢‡¥‘¡„π·µà≈–™àÕß¢Õßµ“√“ß¥â«¬°”≈—ß Õß
¢Õß®”π«π‡°à“ ·≈â«µ“√“ß„À¡à∑’Ë‰¥â¬—ß§ß‡ªìπ®—µÿ√— °≈¥â«¬

Bimagic Square Õ—π¥—∫ 8 [9]

4. Trimagic Square §◊Õ ®—µÿ√— °≈∑’Ë·∑π∑’Ëµ—«‡≈¢‡¥‘¡„π·µà≈–™àÕß¢Õßµ“√“ß¥â«¬°”≈—ß Õß
¢Õß®”π«π‡°à“ ·≈â«µ“√“ß„À¡à∑’Ë‰¥â¬—ß§ß‡ªìπ®—µÿ√— °≈ ·≈–‡¡◊ËÕ·∑π∑’Ëµ—«‡≈¢‡¥‘¡„π·µà≈–™àÕß¢Õßµ“√“ß¥â«¬
°”≈—ß “¡¢Õß®”π«π‡°à“ ·≈â«µ“√“ß„À¡à∑’Ë‰¥â¬—ß§ß‡ªìπ®—µÿ√— °≈‡™àπ°—π

Trimagic Square Õ—π¥—∫ 12 [9]

16 41 36 5 27 62 55 18

26 63 54 19 13 44 33 8

1 40 45 12 22 51 58 31

23 50 59 30 4 37 48 9

38 3 10 47 49 24 29 60

52 21 32 57 39 2 11 46

43 14 7 34 64 25 20 53

61 28 17 56 42 15 6 35

1 22 33 41 62 66 79 83 104 112 123 144

9 119 45 115 107 93 52 38 30 100 26 136

75 141 35 48 57 14 131 88 97 110 4 70

74 8 106 49 12 43 102 133 96 39 137 71

140 101 124 42 60 37 108 85 103 21 44 5

122 76 142 86 67 126 19 78 59 3 69 23

55 27 95 135 130 89 56 15 10 50 118 90

132 117 68 91 11 99 46 134 54 77 28 13

73 64 2 121 109 32 113 36 24 143 81 72

58 98 84 116 138 16 129 7 29 61 47 87

80 34 105 6 92 127 18 53 139 40 111 65

51 63 31 20 25 128 17 120 125 114 82 94
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5. Associative Magic Square §◊Õ ®—µÿ√— °≈Õ—π¥—∫ n ∑’Ëº≈√«¡¢Õßµ—«‡≈¢µ√ß°—π¢â“¡
‡∑’¬∫°—∫®ÿ¥»Ÿπ¬å°≈“ßµ“√“ß¡’§à“‡∑à“°—∫ n2 + 1

Associative Magic Square Õ—π¥—∫ 4

6. Multiplication Magic Square §◊Õ ®—µÿ√— °≈Õ—π¥—∫ n ∑’Ëº≈§Ÿ≥ ∑—Èß·π«πÕπ ·π«µ—Èß
·≈–·π«∑·¬ß¡’§à“‡∑à“°—π (º≈∫«°‰¡à®”‡ªìπµâÕß‡∑à“°—π)

Multiplication Magic Square Õ—π¥—∫ 3

7. Addition-Multiplication Magic Square §◊Õ µ“√“ß¢π“¥ n Ó n ∑’Ëº≈√«¡∑—Èß·π«πÕπ
·π«µ—Èß ·≈–·π«∑·¬ß ¡’§à“‡∑à“°—π ·≈–º≈§Ÿ≥∑—Èß·π«πÕπ ·π«µ—Èß ·≈–·π«∑·¬ß¡’§à“‡∑à“°—π¥â«¬ (·µà‰¡à
®”‡ªìπµâÕß‡∑à“°—∫º≈√«¡)

Addition-Multiplication Magic Square Õ—π¥—∫ 8 [10]

16 3 2 13

5 10 11 8

9 6 7 12

4 15 14 1

18 1 12

4 6 9

3 36 2

15229243 1051001383439

20726120 1625113325116

3022523 57174108104119

2713638 929145261150

6818987 1318450114135

759052 5817117161216

7869175 153542326019

20376102 200151178146
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„πªï §.». 1942 Kraitchik [6] ‰¥âπ”‡ πÕ«‘∏’°“√ √â“ß®—µÿ√— °≈Õ—π¥—∫„¥Ê ¢÷Èπ¡“ ‚¥¬„™â
«‘∏’ √â“ß 3 «‘∏’ ‰¥â·°à

1. «‘∏’¢Õß™“« ¬“¡ (Siamese method)  ”À√—∫®—µÿ°≈Õ—π¥—∫ n ‡¡◊ËÕ n = 2k + 1
2. «‘∏’ ’Ë‡À≈’Ë¬¡¢π¡‡ªï¬°ªŸπ (Lozenge method)  ”À√—∫®—µÿ°≈Õ—π¥—∫ n ‡¡◊ËÕ n = 4k
3. «‘∏’ LUX (LUX method)  ”À√—∫®—µÿ√— °≈Õ—π¥—∫ n ‡¡◊ËÕ n = 4k + 2

«‘∏’¢Õß™“« ¬“¡ (Siamese method)
„™â ”À√—∫ √â“ß®—µÿ√— °≈Õ—π¥—∫§’Ë (odd order) «‘∏’∑” §◊Õ ®–„ àµ—«‡≈¢ 1, 2, 3,..., n2 ≈ß„π

µ“√“ß‡√’¬ßµ“¡≈”¥—∫ ‡√‘Ë¡µâπ∑’Ë„ àÀ¡“¬µ—«‡≈¢ 1 ≈ß„π™àÕß„¥°Á‰¥â ·≈–„ àÀ¡“¬µ—«‡≈¢∂—¥‰ªµ“¡‡ß◊ËÕπ‰¢
¥—ßπ’È

1. ∂â“™àÕß¢«“∫π∑’Ëµ‘¥°—π«à“ß „Àâ„ àµ—«‡≈¢∂—¥‰ª∑’Ë™àÕßπ—Èπ
2. ∂â“™àÕß¢«“∫π∑’Ëµ‘¥°—π‰¡à«à“ß À√◊Õ™àÕß‡¥‘¡‡ªìπ™àÕß¡ÿ¡¢«“ ÿ¥ ∫π ÿ¥ „Àâ„ àµ—«‡≈¢≈ß„π

§Õ≈—¡πå‡¥‘¡ ·µà·∂«∂—¥≈ß¡“ 1 ·∂«
3. ∂â“™àÕß¢«“∫πÕ¬ŸàπÕ°µ“√“ß¥â“π∫π„Àâ„ àµ—«‡≈¢≈ß„π·∂«≈à“ß ÿ¥¢Õß§Õ≈—¡πåπ—Èπ
4. ∂â“™àÕß¢«“∫πÕ¬ŸàπÕ°µ“√“ß¥â“π¢«“„Àâ„ àµ—«‡≈¢≈ß„π§Õ≈—¡πå´â“¬ ÿ¥¢Õß·∂«π—Èπ
¡’¢âÕ —ß‡°µ«à“°“√‡√‘Ë¡µâπ„ àµ—«‡≈¢ 1 „π∫“ß™àÕß¢Õßµ“√“ßÕ“®®–‰¡à “¡“√∂ √â“ß®—µÿ√— °≈‰¥â

‡æ√“–‡¡◊ËÕ„ à∂÷ßµ—«‡≈¢Àπ÷Ëß®–‰¡à “¡“√∂„ à™àÕß∂—¥‰ªµ“¡‡ß◊ËÕπ‰¢‰¥â

µ—«Õ¬à“ß 5 °“√ √â“ß®—µÿ√— °≈Õ—π¥—∫ 3 ¥â«¬«‘∏’¢Õß™“« ¬“¡

8 1 6

3 5 7

4 9 2

8 1 6

3 5 7

4 9 2

8 1 6

3 5 7

4 9 2

8 1 6

3 5 7

4 9 2

8 1 6

3 5 7

4 9 2

8 1 6

3 5 7

4 9 2

8 1 6

3 5 7

4 9 2

8 1 6

3 5 7

4 9 2

1

d

4 9 2
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µ—«Õ¬à“ß 6 «‘∏’ √â“ß®—µÿ√— °≈Õ—π¥—∫ 5 ¥â«¬«‘∏’¢Õß™“« ¬“¡

µ—«Õ¬à“ß 7 «‘∏’ √â“ß®—µÿ√— °≈Õ—π¥—∫ 9 ¥â«¬«‘∏’¢Õß™“« ¬“¡
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®“°µ—«Õ¬à“ß∑’Ë 6 √Ÿª¥â“π´â“¬®– “¡“√∂„ àµ—«‡≈¢‰¥â®π§√∫ ·≈–‰¥âº≈≈—æ∏å‡ªìπ®—µÿ√— °≈Õ—π¥—∫ 9 ‚¥¬¡’§à“
§ß∑’Ë°≈‡∑à“°—∫ 378  à«πµ“√“ß¥â“π¢«“ “¡“√∂„ àµ—«‡≈¢‰¥â®π∂÷ß 43 ‡∑à“π—Èπ

µ—«Õ¬à“ß 8 «‘∏’°“√ √â“ß®—µÿ√— °≈Õ—π¥—∫ 15 ¥â«¬«‘∏’¢Õß™“« ¬“¡

122 139 156 173 190 207 224 1 18 35 52 69 86 103 120

138 155 172 189 206 223 15 17 34 51 68 85 102 119 121

154 171 188 205 222 14 16 33 50 67 84 101 118 135 137

170 187 204 221 13 30 32 49 66 83 100 117 134 136 153

186 203 220 12 29 31 48 65 82 99 116 133 150 152 169

202 219 11 28 45 47 64 81 98 115 132 149 151 168 185

218 10 27 44 46 63 80 97 114 131 148 165 167 184 201

9 26 43 60 62 79 96 113 130 147 164 166 183 200 217

25 42 59 61 78 95 112 129 146 163 180 182 199 216 8

41 58 75 77 94 111 128 145 162 179 181 198 215 7 24

57 74 76 93 110 127 144 161 178 195 197 214 6 23 40

73 90 92 109 126 143 160 177 194 196 213 5 22 39 56

89 91 108 125 142 159 176 193 210 212 4 21 38 55 72

105 107 124 141 158 175 192 209 211 3 20 37 54 71 88

106 123 140 157 174 191 208 225 2 19 36 53 70 87 104

«‘∏’ ’Ë‡À≈’Ë¬¡¢π¡‡ªï¬°ªŸπ (Lozenge method)
„™â ”À√—∫ √â“ß®—µÿ√— °≈Õ—π¥—∫ n ‡¡◊ËÕ n = 4k §◊Õ «‘∏’π’È„™â„π°“√ √â“ß®—µÿ√— °≈Õ—π¥—∫ 4, 8, 12,...

À√◊Õ·¡â°√–∑—Ëß®—µÿ√— °≈Õ—π¥—∫ 100 °Á “¡“√∂ √â“ß‰¥â ‚¥¬µâÕß¡’§«“¡æ¬“¬“¡„π°“√‡¢’¬πµ—«‡≈¢∂÷ß
10,000 µ—« «‘∏’ ’Ë‡À≈’Ë¬¡¢π¡‡ªï¬°ªŸπ¡’¢—ÈπµÕπ°“√ √â“ß ¥—ßπ’È
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¢—Èπ∑’Ë 1  √â“ßµ“√“ß¢π“¥ n Ó n ‚¥¬∑’Ë 4 À“√ n ≈ßµ—« æ√âÕ¡∑—Èß„ àµ—«‡≈¢µ—Èß·µà 1 ∂÷ß n2 ≈ß„πµ“√“ßÕ¬à“ß
¡’≈”¥—∫ ¥—ßπ’È

¢—Èπ∑’Ë 2 ≈“°‡ âπ∑·¬ß¡ÿ¡ (‚¥¬‰¡à‰¥âÀ¡“¬∂÷ß°“√≈“°‡ âπ∑·¬ß¡ÿ¡µ“¡ª°µ‘)

¢—Èπ∑’Ë 3  ”À√—∫™àÕß∑’Ë¡’‡ âπ≈“°∑—∫„Àâπ”µ—«‡≈¢„À¡à¡“„ à ‚¥¬µ—«‡≈¢∑’Ëπ”¡“„ à®–‡∑à“°—∫ n2 + 1 À—°ÕÕ°¥â«¬
§à“‡¥‘¡„π™àÕßπ—Èπ

‡¡◊ËÕ∑”§√∫∑—Èß 3 ¢—ÈπµÕπ®–‰¥â®—µÿ√— °≈ª°µ‘™π‘¥ Associative Magic Square §◊Õ º≈√«¡¢Õßµ—«‡≈¢∑’Ë
Õ¬Ÿàµ√ß¢â“¡°—π®–¡’§à“‡∑à“°—∫ n2 + 1
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À“°µâÕß°“√ √â“ß®—µÿ√— °≈Õ—π¥—∫ n µâÕß≈“°‡ âπ∑·¬ß n
2 ‡ âπ π—Ëπ§◊Õ∂â“µâÕß°“√ √â“ß®—µÿ√— °≈Õ—π¥—∫ 8

®–µâÕß≈“°‡ âπ∑·¬ß¡ÿ¡ 4 ‡ âπ ‚¥¬ 2 ‡ âπ®–‡ªìπ‡ âπ∑·¬ß¡ÿ¡À≈—°

 à«πÕ’° 2 ‡ âπ∑’ËµâÕß≈“°„π°“√ √â“ß®—µÿ√— °≈¢π“¥ 8 Ó 8 §◊Õ

‡ âπ∑·¬ß¡ÿ¡„πµ“√“ß¢â“ßµâπ®—¥«à“‡ªìπ∑·¬ß¡ÿ¡‡ âπ‡¥’¬«°—π ∂÷ß·¡â®–‰¡à‰¥âµàÕ°—π ‡æ√“–‡√“§‘¥
§«“¡¬“«‡ âπ∑·¬ß¡ÿ¡¢Õßµ“√“ßπ’ÈµâÕß‡ªìπº≈√«¡¢Õß§«“¡¬“«‡ âπ∑·¬ß¡ÿ¡ 8 ™àÕß ‡√“®÷ß§‘¥„π≈—°…≥–
¡â«πµ“√“ß¡“µàÕ (π”¥â“π∫π¡“µàÕ¥â“π≈à“ß À√◊Õπ”¥â“π´â“¬‰ªµàÕ¥â“π¢«“) ·≈â«®÷ß≈“°‡ âπ∑·¬ß¡ÿ¡µàÕ°—π
¢âÕ —ß‡°µ∑’Ë∑”„Àâ√Ÿâ«à“≈“°‡ âπ∑·¬ß¡ÿ¡∂Ÿ°µâÕß·≈â« §◊Õ „Àâ —ß‡°µ«à“À≈—ß®“°≈“°‡ âπ∑·¬ß¡ÿ¡§√∫À¡¥·≈â«
„π·µà≈–·∂« ·µà≈–À≈—° ®–¡’®”π«π™àÕß§√÷ËßÀπ÷Ëß¢Õß®”π«π™àÕß∑—ÈßÀ¡¥∑’Ë¡’‡ âπ∑·¬ß¡ÿ¡≈“°∑—∫ ·≈–Õ’°
§√÷ËßÀπ÷Ëß‰¡à¡’‡ âπ∑·¬ß¡ÿ¡≈“°∑—∫

µ—«Õ¬à“ß 9 «‘∏’ √â“ß®—µÿ√— °≈Õ—π¥—∫ 8 ¥â«¬«‘∏’ ’Ë‡À≈’Ë¬¡¢π¡‡ªï¬°ªŸπ
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µ—«Õ¬à“ß 10 «‘∏’ √â“ß®—µÿ√— °≈Õ—π¥—∫ 12 ¥â«¬«‘∏’ ’Ë‡À≈’Ë¬¡¢π¡‡ªï¬°ªŸπ

µ—«Õ¬à“ß 11 «‘∏’°“√≈“°‡ âπ∑·¬ß¡ÿ¡∑—ÈßÀ¡¥‡æ◊ËÕπ”‰ª √â“ß®—µÿ√— °≈Õ—π¥—∫ 16 ·≈– 20 ¥â«¬«‘∏’ ’Ë‡À≈’Ë¬¡
¢π¡‡ªï¬°ªŸπ

«‘∏’ LUX (LUX method)
„™â ”À√—∫ √â“ß®—µÿ√— °≈Õ—π¥—∫ n ‡¡◊ËÕ n = 4k + 2 ‡¡◊ËÕ k ≥ 1 (‰¡à¡’®—µÿ√— °≈Õ—π¥—∫ 2) «‘∏’π’È

§‘¥§âπ‚¥¬ J. H. Conway ¡’¢—ÈπµÕπ ¥—ßπ’È

¢—Èπ∑’Ë 1  √â“ß≈”¥—∫∑’Ë¡’§«“¡¬“« 2k + 1 ∑—ÈßÀ¡¥ 2k + 1 ·∂« ¥—ßπ’È
1) k ·∂«·√° §◊Õ ¡’ ¡“™‘°‡ªìπ L ∑—ÈßÀ¡¥
2) 1 ·∂«∂—¥¡“¡’ ¡“™‘°‡ªìπ L ∑—ÈßÀ¡¥ ¬°‡«âπµ—«µ—«°≈“ß‡ªìπ U
3) 1 ·∂«∂—¥¡“¡’ ¡“™‘°‡ªìπ U ∑—ÈßÀ¡¥ ¬°‡«âπµ—«µ—«°≈“ß‡ªìπ L
4) k-1 ·∂« ÿ¥∑â“¬‡ªìπ X ∑—ÈßÀ¡¥
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µ—«Õ¬à“ß 12 ¢—ÈπµÕπ°“√„ àµ—«Õ—°…√ L U X ≈ß„πµ“√“ß¢π“¥ 5 Ó 5 ‡æ◊ËÕ‡µ√’¬¡ √â“ß®—µÿ√— °≈Õ—π¥—∫ 10

¢—Èπ∑’Ë 2  √â“ß®—µÿ√— °≈Õ—π¥—∫ 2k + 1 ¥â«¬«‘∏’¢Õß™“« ¬“¡
µ—«Õ¬à“ß 13  √â“ß®—µÿ√— °≈Õ—π¥—∫ 5 ¥â«¬«‘∏’¢Õß™“« ¬“¡ ‡æ◊ËÕ„™â ”À√—∫ √â“ß®—µÿ√— °≈Õ—π¥—∫ 10

¢—Èπ∑’Ë 3 ·∫àßµ“√“ß·µà≈–™àÕßÕÕ°‡ªìπµ“√“ß¬àÕ¬¢π“¥ 2 Ó 2  —ß‡°µ«à“®“°¢âÕ 1 ·≈–¢âÕ 2 ∑’Ë¡’µ“√“ß¢π“¥
(2k + 1) Ó (2k + 1) ®–°≈“¬‡ªìπµ“√“ß¢π“¥ (4k + 2) Ó (4k + 2)

¢—Èπ∑’Ë 4 ®“°™àÕß„πµ“√“ß¢π“¥ (2k + 1) Ó (2k + 1) ∑’Ë„ àµ—«‡≈¢ A ´÷Ëß∂Ÿ°·∫àßÕÕ°‡ªìπ 4 ™àÕß¬àÕ¬ „π
4 ™àÕß¬àÕ¬π—Èπ„ àµ—«‡≈¢ 4A-3, 4A-2, 4A-1 ·≈– 4A ‚¥¬¡’«‘∏’„ à∑—Èß 4 ™àÕßµ“¡√Ÿª√à“ß¢Õß L À√◊Õ U
À√◊Õ X ¢÷ÈπÕ¬Ÿà°—∫«à“µ√ß°—∫µ—«Õ—°…√„¥„π¢—ÈπµÕπ∑’Ë 1
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µ—«Õ¬à“ß 14 °“√ √â“ß®—µÿ√— °≈Õ—π¥—∫ 10 ¥â«¬«‘∏’ LUX
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µ—«Õ¬à“ß 15 · ¥ß°“√ √â“ß®—µÿ√— °≈Õ—π¥—∫ 6 ¥â«¬«‘∏’ LUX Õ¬à“ß≈–‡Õ’¬¥
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µ—«Õ¬à“ß 16 · ¥ß°“√ √â“ß®—µÿ√— °≈Õ—π¥—∫ 14 ¥â«¬«‘∏’ LUX

°‘µµ‘°√√¡ª√–°“»
ºŸâ‡¢’¬π¢Õ¢Õ∫§ÿ≥ºŸâª√–‡¡‘π∫∑§«“¡∑’Ë‰¥â„Àâ§”·π–π”Õ—π¡’§à“ ∑”„Àâ “¡“√∂ª√—∫ª√ÿß∫∑§«“¡

«‘™“°“√π’È„Àâ¥’¢÷Èπ ·≈–¢Õ¢Õ∫§ÿ≥¡À“«‘∑¬“≈—¬√—ß ‘µ∑’Ë‰¥â¡’°“√ π—∫ πÿπ„Àâ∫ÿ§≈“°√ √â“ßº≈ß“π∑“ß«‘™“°“√
Õ¬à“ßµàÕ‡π◊ËÕß
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