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Abstract

In this work, magic squares are written with equal and unequal sums blocks of magic rectangles. The magic
squares studied are of orders 12, 15, 20, 21,24, 27, 28, 30, 33, 35, 29 and 45. The equal sum blocks magic
rectangles are for the magic squares of orders 12, 20, 24, 28 and 30. This lead us to semi-magic squares.
After making necessary changes, these semi-magic squares are brought to magic squares. The unequal sum
blocks magic rectangles are for the magic squares of orders 15, 21, 27, 33, 39 and 45. Order 45 is written two
different ways. One as different sum blocks of order 5 × 9 and second as different sum blocks of order 3 × 15.
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1 Magic Rectangles
Magic rectangles are well known in literature. Below are few examples of magic rectangles.

1.1 Multiples of 3

1.1.1 Magic Rectangle of Order 3 × 5

Example 1. Let’s consider a magic rectangle of order 3 × 5 given by

14 10 4 5 7 40
1 3 8 13 15 40
9 11 12 6 2 40

24 24 24 24 24

1.1.2 Magic Rectangle of Order 3 × 7

Example 2. Let’s consider a magic rectangle of order 3 × 7 given by

1 12 13 6 17 20 8 77
18 19 15 11 7 3 4 77
14 2 5 16 9 10 21 77
33 33 33 33 33 33 33

1.1.3 Magic Rectangle of Order 3 × 9

Example 3. Let’s consider a magic rectangle of order 3 × 9 given by

1 15 5 16 21 22 9 26 11 126
24 25 18 20 14 8 10 3 4 126
17 2 19 6 7 12 23 13 27 126

42 42 42 42 42 42 42 42 42

1.1.4 Magic Rectangle of Order 3 × 11

Example 4. Let’s consider a magic rectangle of order 3 × 11 given by
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22 29 3 7 24 9 26 13 16 32 6 187
1 20 30 23 19 17 15 11 4 14 33 187
28 2 18 21 8 25 10 27 31 5 12 187

51 51 51 51 51 51 51 51 51 51 51

1.1.5 Magic Rectangle of Order 3 × 13

Example 5. Let’s consider a magic rectangle of order 3 × 13 given by

34 2 21 26 8 22 10 31 16 33 37 5 15 260
1 23 36 27 28 29 20 11 12 13 4 17 39 260

25 35 3 7 24 9 30 18 32 14 19 38 6 260

60 60 60 60 60 60 60 60 60 60 60 60 60

1.1.6 Magic Rectangle of Order 3 × 15

Example 6. Let’s consider a magic rectangle of order 3 × 15 given by

1 28 26 4 9 27 25 12 35 36 17 22 43 44 16 345
38 39 40 41 31 32 33 23 13 14 15 5 6 7 8 345
30 2 3 24 29 10 11 34 21 19 37 42 20 18 45 345

69 69 69 69 69 69 69 69 69 69 69 69 69 69 69

1.1.7 Magic Rectangle of Order 3 × 17

Example 7. Let’s consider a magic rectangle of order 3 × 17 given by

1 31 29 4 9 32 11 28 39 40 15 42 18 25 49 50 19 442
44 45 46 47 35 36 30 38 26 14 22 16 17 5 6 7 8 442
33 2 3 27 34 10 37 12 13 24 41 20 43 48 23 21 51 442

78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78 78

1.1.8 Magic Rectangle of Order 3 × 19

Example 8. Let’s consider a magic rectangle of order 3 × 19 given by
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38 49 3 32 5 11 35 13 42 15 44 25 46 21 28 54 24 56 10 551
1 36 50 51 52 39 40 41 31 29 27 17 18 19 6 7 8 22 57 551

48 2 34 4 30 37 12 33 14 43 16 45 23 47 53 26 55 9 20 551

87 87 87 87 87 87 87 87 87 87 87 87 87 87 87 87 87 87 87

In a similar way we can write further cases.

1.2 Multiples of 5

1.2.1 Magic Rectangle of Order 5 × 7

Example 9. Let’s consider a magic rectangle of order 5 × 7 given by

15 26 13 6 20 24 22 126
1 33 27 11 31 19 4 126

28 2 29 18 7 34 8 126
32 17 5 25 9 3 35 126
14 12 16 30 23 10 21 126

90 90 90 90 90 90 90

1.2.2 Magic Rectangle of Order 5 × 9

Example 10. Let’s consider a magic rectangle of order 5 × 9 given by

20 43 19 21 7 12 9 31 45 207
17 22 18 38 14 40 10 44 4 207
35 33 5 16 23 30 41 13 11 207
42 2 36 6 32 8 28 24 29 207
1 15 37 34 39 25 27 3 26 207

115 115 115 115 115 115 115 115 115

1.2.3 Magic Rectangle of Order 5 × 11

Example 11. Let’s consider a magic rectangle of order 5 × 11 given by
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23 51 27 7 19 9 15 13 53 36 55 308
50 25 18 21 26 17 48 11 4 54 34 308
44 42 40 24 46 28 10 32 16 14 12 308
22 2 52 45 8 39 30 35 38 31 6 308
1 20 3 43 41 47 37 49 29 5 33 308

140 140 140 140 140 140 140 140 140 140 140

1.2.4 Magic Rectangle of Order 5 × 13

Example 12. Let’s consider a magic rectangle of order 5 × 13 given by

1 30 62 52 54 9 10 11 16 40 63 43 38 429
25 61 32 27 8 22 20 18 42 59 45 64 6 429
51 49 47 53 29 31 33 35 37 13 19 17 15 429
60 2 21 7 24 48 46 44 58 39 34 5 41 429
28 23 3 26 50 55 56 57 12 14 4 36 65 429

165 165 165 165 165 165 165 165 165 165 165 165 165

1.2.5 Magic Rectangle of Order 5 × 15

Example 13. Let’s consider a magic rectangle of order 5 × 15 given by

31 33 3 71 61 27 11 12 13 19 47 52 41 74 75 570
30 28 70 37 32 34 25 23 21 66 67 72 50 7 8 570
60 58 56 54 59 62 36 38 40 14 17 22 20 18 16 570
68 69 26 4 9 10 55 53 51 42 44 39 6 48 46 570
1 2 35 24 29 57 63 64 65 49 15 5 73 43 45 570

190 190 190 190 190 190 190 190 190 190 190 190 190 190 190

1.2.6 Magic Rectangle of Order 5 × 17

Example 14. Let’s consider a magic rectangle of order 5 × 17 given by
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36 79 3 81 69 10 39 41 13 24 15 16 77 82 6 55 85 731
33 38 29 42 35 32 30 72 26 74 22 49 52 59 46 84 8 731
67 65 63 61 68 66 11 28 43 58 75 20 18 25 23 21 19 731
78 2 40 27 34 37 64 12 60 14 56 54 51 44 57 48 53 731
1 31 80 4 9 70 71 62 73 45 47 76 17 5 83 7 50 731

215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215 215

1.2.7 Magic Rectangle of Order 5 × 19

Example 15. Let’s consider a magic rectangle of order 5 × 19 given by

39 87 43 4 90 77 12 13 31 15 27 25 18 85 91 7 93 60 95 912
86 41 34 32 47 40 35 33 46 29 82 17 54 59 66 51 8 94 58 912
76 74 72 70 68 75 73 44 80 48 16 52 23 21 28 26 24 22 20 912
38 2 88 45 30 37 42 79 14 67 50 63 61 56 49 64 62 55 10 912
1 36 3 89 5 11 78 71 69 81 65 83 84 19 6 92 53 9 57 912

240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240

1.3 Multiples of 7

1.3.1 Magic Rectangle of Order 7 × 9

Example 16. Let’s consider a magic rectangle of order 7 × 9 given by

58 7 63 2 14 8 55 21 60 288
42 48 10 53 5 47 18 52 13 288
19 33 23 34 39 40 27 44 29 288
15 61 36 38 32 26 28 3 49 288
35 20 37 24 25 30 41 31 45 288
51 12 46 17 59 11 54 16 22 288
4 43 9 56 50 62 1 57 6 288

224 224 224 224 224 224 224 224 224

1.3.2 Magic Rectangle of Order 7 × 11

Example 17. Let’s consider a magic rectangle of order 7 × 11 given by
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75 73 4 67 10 17 2 33 8 71 69 429
58 16 52 22 57 6 65 12 59 18 64 429
44 51 25 29 46 31 48 35 38 54 28 429
23 42 63 1 41 39 37 77 15 36 55 429
50 24 40 43 30 47 32 49 53 27 34 429
14 60 19 66 13 72 21 56 26 62 20 429
9 7 70 45 76 61 68 11 74 5 3 429

273 273 273 273 273 273 273 273 273 273 273

1.3.3 Magic Rectangle of Order 7 × 13

Example 18. Let’s consider a magic rectangle of order 7 × 13 given by

84 9 82 1 90 3 20 11 80 39 88 5 86 598
21 70 62 78 15 76 7 68 25 66 17 74 19 598
60 28 47 52 34 48 36 57 42 59 63 31 41 598
27 49 23 79 54 55 46 37 38 13 69 43 65 598
51 61 29 33 50 35 56 44 58 40 45 64 32 598
73 18 75 26 67 24 85 16 77 14 30 22 71 598
6 87 4 53 12 81 72 89 2 91 10 83 8 598

322 322 322 322 322 322 322 322 322 322 322 322 322

1.3.4 Magic Rectangle of Order 7 × 15

Example 19. Let’s consider a magic rectangle of order 7 × 15 given by

102 99 6 101 15 92 13 23 3 104 1 35 10 97 94 795
79 22 70 20 76 29 78 8 88 17 90 26 81 24 87 795
31 58 56 34 39 57 55 42 65 66 47 52 73 74 46 795
68 69 85 11 61 62 63 53 43 44 45 95 21 37 38 795
60 32 33 54 59 40 41 64 51 49 67 72 50 48 75 795
19 82 25 80 16 89 18 98 28 77 30 86 36 84 27 795
12 9 96 71 105 2 103 83 93 14 91 5 100 7 4 795

371 371 371 371 371 371 371 371 371 371 371 371 371 371 371
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1.3.5 Magic Rectangle of Order 7 × 17

Example 20. Let’s consider a magic rectangle of order 7 × 17 given by

110 11 108 13 119 2 117 4 26 14 105 16 103 39 114 7 112 1020
27 92 80 90 18 101 20 99 9 89 32 87 34 98 23 96 25 1020
35 65 63 38 43 66 45 62 73 74 49 76 52 59 83 84 53 1020
78 79 29 115 69 70 64 72 60 48 56 50 51 5 91 41 42 1020
67 36 37 61 68 44 71 46 47 58 75 54 77 82 57 55 85 1020
95 24 97 22 86 33 88 31 111 21 100 19 102 30 40 28 93 1020
8 113 6 81 17 104 15 106 94 116 3 118 1 107 12 109 10 1020

420 420 420 420 420 420 420 420 420 420 420 420 420 420 420 420 420

1.3.6 Magic Rectangle of Order 7 × 19

Example 21. Let’s consider a magic rectangle of order 7 × 19 given by

129 125 8 127 6 115 18 117 16 29 4 131 2 133 14 45 12 123 119 1273
100 28 88 26 109 38 97 36 99 10 111 22 113 20 101 32 103 30 110 1273
76 87 41 70 43 49 73 51 80 53 82 63 84 59 66 92 62 94 48 1273
39 74 107 13 90 77 78 79 69 67 65 55 56 57 44 121 27 60 95 1273
86 40 72 42 68 75 50 71 52 81 54 83 61 85 91 64 93 47 58 1273
24 104 31 102 33 114 21 112 23 124 35 98 37 96 25 108 46 106 34 1273
15 11 122 89 120 1 132 3 130 105 118 17 116 19 128 7 126 9 5 1273

469 469 469 469 469 469 469 469 469 469 469 469 469 469 469 469 469 469 469

1.4 Multiples of 4

1.4.1 Magic Rectangle of Order 4 × 6

Example 22. Let’s consider a magic rectangle of order 4 × 6 given by

1 2 3 22 23 24 75
19 20 21 4 5 6 75
18 17 16 9 8 7 75
12 11 10 15 14 13 75

50 50 50 50 50 50
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1.4.2 Magic Rectangle of Order 4 × 8

Example 23. Let’s consider a magic rectangle of order 4 × 8 given by

1 2 3 4 29 30 31 32 132
25 26 27 28 5 6 7 8 132
24 23 22 21 12 11 10 9 132
16 15 14 13 20 19 18 17 132

66 66 66 66 66 66 66 66

This magic rectangle can also be written as two pandiagonal equal sum magic squares of order 4. See below

Example 24. Let’s consider a magic rectangle of order 4 × 8 given by

7 28 1 30 15 20 9 22 132
2 29 8 27 10 21 16 19 132

32 3 26 5 24 11 18 13 132
25 6 31 4 17 14 23 12 132

66 66 66 66 66 66 66 66

1.4.3 Magic Rectangle of Order 4 × 10

Example 25. Let’s consider a magic rectangle of order 4 × 10 given by

1 2 3 4 5 36 37 38 39 40 205
31 32 33 34 35 6 7 8 9 10 205
30 29 28 27 26 15 14 13 12 11 205
20 19 18 17 16 25 24 23 22 21 205

82 82 82 82 82 82 82 82 82 82

1.4.4 Magic Rectangle of Order 4 × 14

Example 26. Let’s consider a magic rectangle of order 4 × 14 given by

1 2 3 4 5 6 7 50 51 52 53 54 55 56 399
43 44 45 46 47 48 49 8 9 10 11 12 13 14 399
42 41 40 39 38 37 36 21 20 19 18 17 16 15 399
28 27 26 25 24 23 22 35 34 33 32 31 30 29 399

114 114 114 114 114 114 114 114 114 114 114 114 114 114
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1.5 Multiples of 6

Below are few examples of magic rectangles multiples of 6.

1.5.1 Magic Rectangle of Order 6 × 10

Example 27. Let’s consider a magic rectangle of order 6 × 10 given by

1 55 54 12 13 47 46 45 14 18 305
2 56 53 11 42 20 40 21 23 37 305
3 57 52 10 36 35 27 28 32 25 305

58 4 9 51 30 26 33 34 29 31 305
59 5 8 50 19 38 22 39 41 24 305
60 6 7 49 43 17 15 16 44 48 305

183 183 183 183 183 183 183 183 183 183

1.5.2 Magic Rectangle of Order 6 × 14

Example 28. Let’s consider a magic rectangle of order 6 × 14 given by

1 79 78 12 13 67 66 24 25 59 58 57 26 30 595
2 80 77 11 14 68 65 23 54 32 52 33 35 49 595
3 81 76 10 15 69 64 22 48 47 39 40 44 37 595

82 4 9 75 70 16 21 63 42 38 45 46 41 43 595
83 5 8 74 71 17 20 62 31 50 34 51 53 36 595
84 6 7 73 72 18 19 61 55 29 27 28 56 60 595

255 255 255 255 255 255 255 255 255 255 255 255 255 255
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2 Odd Order Magic Squares
Below are few odd magic squares constructed with blocks of unequal sums of magic rectangles.

2.1 Magic Square of Order 15 × 15

Example 29. A magic square of order 15× 15 constructed based on blocks of magic rectangles of order 3× 5 is given by

In this case the magic sum is S15×15 := 1695. The magic rectangles of order 3 × 5 are of different magic sums.

2.2 Magic Square of Order 21 × 21

Example 30. A magic square of order 21× 21 constructed based on blocks of magic rectangles of order 3× 7 is given by
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In this case the magic sum is S21×21 := 4641. The magic rectangles of order 3 × 7 are of different magic sums.

2.3 Magic Square of Order 27 × 27

Example 31. A magic square of order 27× 27 constructed based on blocks of magic rectangles of order 3× 9 is given by
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In this case the magic sum is S27×27 := 9855. The magic rectangles of order 3 × 9 are of different magic sums.

2.4 Magic Square of Order 33 × 33

Example 32. A magic square of order 33 × 33 constructed based on blocks of magic rectangles of order 3 × 11 is given
by
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In this case the magic sum is S33×33 := 17985. The magic rectangles of order 3 × 11 are of different magic sums.

2.5 Magic Square of Order 35 × 35

Example 33. A magic square of order 35× 35 constructed based on blocks of magic rectangles of order 5× 7 is given by
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In this case the magic sum is S35×35 := 21455. The magic rectangles of order 5 × 7 are of different magic sums.

2.6 Magic Square of Order 39 × 39

Example 34. A magic square of order 39 × 39 constructed based on blocks of magic rectangles of order 3 × 13 is given
by
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In this case the magic sum is S39×39 := 29679. The magic rectangles of order 3 × 13 are of different magic sums.

2.7 Magic Square of Order 45 × 45

Example 35. A magic square of order 45× 45 constructed based on blocks of magic rectangles of order 5× 9 is given by
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In this case the magic sum is S45×45 := 45585. The magic rectangles of order 3 × 15 are of different magic sums.

Example 36. A magic square of order 45 × 45 constructed based on blocks of magic rectangles of order 3 × 15 is given
by
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In this case the magic sum is S45×45 := 45585. The magic rectangles of order 3 × 15 are of different magic sums.
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3 Even Order Magic Squares
Below are few even magic squares constructed with blocks of equal sums of magic rectangles.

3.1 Magic Square of Order 12 × 12

Example 37. A semi-magic square of order 12 × 12 constructed based on blocks of magic rectangles of order 4 × 6 is
given by

In this case the semi-magic sum is S12×12 := 870. The magic rectangles of order 4 × 6 are of equal magic sums.

Example 38. After making few changes in the entries of above Example 37, below is a magic squre of order 12 × 12
constructed based on blocks of magic rectangles of order 4 × 6 is given by

21



Inder J. Taneja
https://inderjtaneja.com; https://numbers-magic.com

Construction of Magic Squares With Magic Rectangles Blocks,
May 30, 2022, pp. 1-32, https://doi.org/10.5281/zenodo.6592027

The magic square sum is S12×12 := 870. The magic rectangles of order 4 × 6 are of equal magic sums.

3.2 Magic Square of Order 20 × 20

Example 39. A semi-magic square of order 20 × 20 constructed based on blocks of magic rectangles of order 4 × 10 is
given by
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In this case the semi-magic sum is S20×20 := 4010. The magic rectangles of order 4 × 10 are of equal magic sums.

Example 40. After making few changes in the entries of above Example 39, below is a magic squre of order 20 × 20
constructed based on blocks of magic rectangles of order 4 × 10 is given by
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The magic square sum is S20×20 := 4010. The magic rectangles of order 4 × 10 are of equal magic sums.

3.3 Magic Square of Order 24 × 24

Example 41. A ssemi-magic square of order 24 × 24 constructed based on blocks of magic rectangles of order 4 × 6 is
given by
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In this case the semi-magic sum is S24×24 := 6924. The magic rectangles of order 4 × 6 are of equal magic sums.

Example 42. After making few changes in the entries of above Example 41, below is a magic squre of order 24 × 24
constructed based on blocks of magic rectangles of order 4 × 6 is given by
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The magic square sum is S24×24 := 6924. The magic rectangles of order 4 × 6 are of equal magic sums.

3.4 Magic Square of Order 28 × 28

Example 43. A semi-magic square of order 28 × 28 constructed based on blocks of magic rectangles of order 4 × 14 is
given by
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In this case the semi-magic sum is S28×28 := 10990. The magic rectangles of order 6× 10 are of equal magic sums.

Example 44. After making few changes in the entries of above Example 43, below is a magic squre of order 28 × 28
constructed based on blocks of magic rectangles of order 4 × 14 is given by
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The magic square sum is S28×28 := 10990. The magic rectangles of order 4 × 14 are of equal magic sums.

3.5 Magic Square of Order 30 × 30

Example 45. A semi-magic square of order 30 × 30 constructed based on blocks of magic rectangles of order 6 × 10 is
given by
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In this case the semi-magic sum is S30×30 := 13515. The magic rectangles of order 6× 10 are of equal magic sums.
The magic triangles of order 6 × 10 are written in such a way that the light color appearing in the magic square are with
equal sums magic squares of order 6.

Example 46. After making few changes in the entries of above Example 45, below is a magic squre of order 30 × 30
constructed based on blocks of magic rectangles of order 6 × 10 is given by
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The magic square sum is S30×30 := 13515. The magic rectangles of order 6 × 10 are of equal magic sums.
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Remark 3.1. 1. By making little changes in entries, the semi-magic squares are written as magic squares with equal
sums blocks of magic rectangles.

2. Magic rectangles multiples 4, such as 4 × 8, 4 × 8, 4 × 12, etc. are not considered here. These types can easily be
written as equal sums pandiagonal magic squares of order 4 as shown in Example 24. The magic squares with equal
sums blocks of order 4 are already studied by author [2, 6, 7, 10].

3. Some applications of magic triangles to magic crosses can be seen in author’s work [10].

4 Author’s Contributions to Magic Squares and Recreating Numbers
For author’s contribution to magic squares and recreation numbers please see the links below:

• Inder J. Taneja, Magic Squares, https://inderjtaneja.com/2019/06/27/publications-magic-squares/

• Inder J. Taneja, Recreation of Numbers, https://inderjtaneja.com/2019/06/27/publications-recreation-of-numbers/
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