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Magic Rectangles in Construction of
Magic and Block Bordered Magic Squares

Inder J. Taneja1

Abstract

In this work, blocks of magic rectangles with equal and unequal sums are used to construct magic
squares. The equal sum blocks magic rectangles lead us to even order magic squares, such as, of
orders 8, 12, 16, 20, 24, 28, 32, 36, 40, 42, 44 and 48. These magic squares are constructed using magic
rectangles of orders 2 × 4, 2 × 14, 4 × 6, 6 × 10, 6 × 14, etc. There is only one example of even order magic
square with different sums blocks of magic rectangles, i.e., of order 18. The odd order magic squares
are with unequal sum blocks magic rectangles. These are of orders 15, 21, 27, 33, 39 and 45. These
are constructed using magic rectangles of orders 3 × 5, 3 × 7, 3 × 9, 3 × 11, 3 × 13, 3 × 15, 5 × 17, etc. The
magic squares of orders 12, 20, 24, 28, 42, 45 and 48 are written in two different ways. These even and
odd orders magic squares are used to bring block bordered magic squares. These block bordered are
of orders 10, 14, 17, 19, 23, 26, 29, 31, 34, 37, 38, 41, 43, 46 and 47. Most of the magic squares from
order 8 to 48 are studied in this work, except the orders 9, 11, 13 and 25. These are already known in the
literature [14].

1Formerly, Professor of Mathematics, Universidade Federal de Santa Catarina, Florianópolis, SC, Brazil (1978-
2012). Also worked at Delhi University, India (1976-1978).
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1 Introduction
In past author worked in magic squares in different situations, such as:

1. Digital Fonts;

2. Two Digits Universal Magic Squares;

3. Different Digits Magic Squares;

4. Pythagorean Triples Magic Squares;

5. Block-Wise Magic Squares;

6. Selfie and Palindromic Type Magic Squares;

7. Block Bordered Magic Squares;

8. Block-Wise Bordered Magic Squares;

9. Magic Crosses, Letters and Numbers;

10. Area Representations;

11. Single Digit and Single Letter Representations.

More details on these works can be seen in author’s web-sites:

• Magic Squares: https://inderjtaneja.com/2019/06/27/publications-magic-squares/;

• Magic Squares: https://numbers-magic.com/?p=668.

The aim of this work is to extend the idea of block-wise magic squares. In the previous work [3, 4, 5, 6, 7, 10]
the blocks are magic squares. In this work blocks are magic rectangles. The idea of magic rectangles is given in
the Section 4 as an Appendix. The follow magic squares are studied in this work:

1. Even order magic squares studied are of orders 8, 12, 16, 18, 20, 24, 28, 30, 32, 36, 40, 42, 44
and 48. Except of orders 18 and 42, the other even order magic squares are with blocks equal sums
magic rectangles;

2. Based on magic rectangle of order 2 × 4, a sequence of magic squares multiples of 4 starting from 8
are written. These are of orders 8, 12, 16, 20, 24, 28,32,36,40, 44 and 48. Magic rectangles of order
4 × 6 are used to calculate magic squares of orders 12, 24, 36 and 48. Higher orders shall be written in
another work;

3. Based on even order magic squares, the block bordered magic squares studied are of orders 10, 14,
22, 26, 30, 34, 38 and 46;
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4. Odd order magic squares studied are of orders 15, 21, 27, 33, 39 and 45. All these magic squares
are with blocks of different sums magic rectangles. These are based on magic triangles of order
multiples of 3;

5. Based on odd order magic squares, the block bordered magic squares studied are of orders 17, 19,
23, 29, 31, 37, 41 and 47;

6. Where it is not possible to write block-wise magic squares, we write them as block bordered magic
squares. These orders are either of prime numbers or double of prime numbers.

7. This work contains magic squares constructed with the help of magic rectangles from orders 8 to 48,
except the orders 9, 11, 13 and 25. The order 9 is already constructed at many place [14] by using
magic or semi-magic squares of order 3 . The orders 11 and 13 are constructed as block bordered
where the inner magic square is of order 9. The magic square of order 25 is already known in the
literature [7] as pandiagonal bimagic square with equal sum pandiagonal magic squares of order
5.

2 Even Orders Magic and Block Bordered Magic Squares
Below are few even order magic squares constructed with blocks of equal sums of magic rectangles except the
orders 18 and 42.

2.1 Magic Square of Order 8 × 8
Magic square of order 8 is constructed based on equal sums magic triangles of order 2 × 4 given in Example 4.1.

Example 2.1. A magic square of order 8 constructed based on equal sums magic triangles of order 2 × 4 is given
by
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The magic square sum is S8×8 := 260. The magic rectangles of order 2 × 4 are of equal magic sums given by
R2×4 := (130, 65).

Remark 2.1. A magic square of order 8 can also be constructed as 4 equal sums pandiagonal magic squares of
order 4. This can be seen in author’s another works [6, 10].

2.2 Block Bordered Magic Square of Order 10 × 10
It is based on the Example 2.1. It is with single external border, and internal block is a magic square of order 8
given in Example 2.1.

Example 2.2. A block bordered magic square of order 10 with inner block as magic square of order 10 is given
by

In this case the magic sums are S10×10 := 505 and S8×8 := 404. The magic rectangles of order 2 × 4 are of equal
magic sums given by R2×4 := (202, 101).

2.3 Magic Square of Order 12 × 12
Magic square of order 12 is constructed in two different ways based on magic triangles of orders 2 × 4 and 4 × 6

given in Examples 4.1 and 4.7.

Example 2.3. A magic square of order 12 constructed based on equal sums magic triangles of order 2 × 4 is given
by
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The magic square sum is S12×12 := 870. The magic rectangles of order 2 × 4 are of equal magic sums given by
R2×4 := (290, 145).

Example 2.4. A magic square of order 12 constructed based on equal sums magic triangles of order 4 × 6 is given
by
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The magic square sum is S12×12 := 870. The magic rectangles of order 4 × 6 are of equal magic sums given by
R4×6 := (435, 290).

2.4 Block Bordered Magic Square of Order 14 × 14
It is based on the Examples 2.3 2.4 and with single external border, and internal block is magic square of order
12.

Example 2.5. A block bordered magic square of order 14 with inner block as magic square of order 12 is given
by
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In this case the magic sums are S14×14 := 1379 and S12×12 := 1182. The magic rectangles of order 2 × 4 are of equal
magic sums given by R2×4 := (394, 197).

Example 2.6. A block bordered magic square of order 14 with inner block as magic square of order 12 is given
by
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In this case the magic sums are S14×14 := 1379 and S12×12 := 1182. The magic rectangles of order 4 × 6 are of equal
magic sums given by R4×6 := (591, 394).

2.5 Magic Square of Order 16 × 16
Magic square of order 16 is constructed in two different ways based on magic triangles of order 2 × 4 given in
Example 4.1.

Example 2.7. A magic square of order 16 constructed based on equal sums magic triangles of order 2 × 4 is given
by
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The magic square sum is S16×16 := 2056. The magic rectangles of order 2 × 4 are of equal magic sums given by
R2×4 := (514, 257). Moreover, each block of order 8 × 8 is a magic square with magic sums S8×8 := 1028.

Remark 2.2. A magic square of order 16 can also be constructed as 16 equal sums pandiagonal magic squares
of order 4. This can be seen in author’s another works [6, 10].

2.6 Magic Square of Order 18 × 18
Magic square of order 18 is constructed based on magic triangles of order 2 × 6 given in Example 4.2.

Example 2.8. A magic square of order 18 constructed based on magic triangles of order 2 × 6 is given by
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The magic square sum is S18×18 := 2925. The magic rectangles of order 2 × 6 are of different magic sums

2.7 Magic Square of Order 20 × 20
Example 2.9. A magic square of order 20 × 20 constructed based on magic rectangles of order 2 × 4 is given by
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The magic square sum is S20×20 := 4010. The magic rectangles of order 2 × 4 are of equal magic sums, and the
sum is given by R2×4 := (802, 401).

Example 2.10. A magic square of order 20 × 20 constructed based on 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, and the
sum is given by R4×10 := (2005, 802).

2.8 Block Bordered Magic Squares of Order 22 × 22
It is based on the Examples 2.8, 2.9 and 2.10 with double and single external borders, and the internal blocks are
magic squares of order 18 and 20.

Example 2.11. A block bordered magic square of order 22 with inner block as a magic square of order 18 is
given by
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In this case the magic sums are S22×22 := 5335, S20×20 := 4850, and S18×18 := 4365. The magic rectangles of order 2 × 6

are of different magic sums.

Example 2.12. A block bordered magic square of order 22 with inner block as a magic square of order 20 is
given by
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In this case the magic sums are S22×22 := 5335 and S20×20 := 4850. The magic rectangles of order 2 × 4 are of equal
magic sums given by R2×4 := (970, 485).

Example 2.13. A block bordered magic square of order 22 with inner block as a magic square of order 20 is
given by

17



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

Magic Rectangles in Construction of Magic and Block-Bordered Magic
Squares, June 07, 2022, pp. 1-70, https://doi.org/10.5281/zenodo.6621071

In this case the magic sums are S22×22 := 5335 and S20×20 := 4850. The magic rectangles of order 4 × 10 are of equal
magic sums given by R4×10 := (2425, 970).

2.9 Magic Square of Order 24 × 24
Example 2.14. A magic square of order 24 × 24 constructed based on equal sums magic rectangles of order 2 × 4 is
given by
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The magic square sum is S24×24 := 6924. The magic rectangles of order 2 × 4 are of equal magic sums given by
R2×4 := (1154, 577). Moreover, each block of order 8 × 8 is a magic square with magic sums S8×8 := 2308.

Example 2.15. A magic square of order 24 × 24 constructed based on magic rectangles of order 4 × 6 is given by

19



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

Magic Rectangles in Construction of Magic and Block-Bordered Magic
Squares, June 07, 2022, pp. 1-70, https://doi.org/10.5281/zenodo.6621071

The magic square sum is S24×24 := 6924. The magic rectangles of order 4 × 6 are of equal magic sums given by
R4×6 := (1731, 1154).

2.10 Block Bordered Magic Squares of Order 26 × 26
It is based on the Examples 2.14 and 2.15 and single external border. The internal blocks are magic squares of
order 24.

Example 2.16. A block bordered magic square of order 26 with inner block as a magic square of order 24 is
given by
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In this case the magic sums are S26×26 := 8801 and S24×24 := 8124. The magic rectangles of order 2 × 4 are of equal
magic sums given by R2×4 := (1354, 677).

Example 2.17. A block bordered magic square of order 26 with inner block as a magic square of order 24 is
given by
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In this case the magic sums are S26×26 := 8801 and S24×24 := 8124. The magic rectangles of order 4 × 6 are of equal
magic sums given by R2×4 := (2031, 1354).

2.11 Magic Square of Order 28 × 28
Example 2.18. A magic square of order 28 × 28 constructed based on blocks of magic rectangles of order 2 × 4 is
given by
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The magic square sum is S28×28 := 10990. The magic rectangles of order 2 × 14 are of equal magic sums given
by R2×4 := (1570, 785).

Example 2.19. A magic square 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 given
by R4×14 := (5495, 1570).

2.12 Magic Square of Order 30 × 30
Example 2.20. A magic square 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 given
by R6×10 := (4505, 2703).

2.13 Magic Square of Order 32 × 32
Example 2.21. A magic square of order 32 × 32 constructed based on blocks of magic rectangles of order 2 × 4 is
given by
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The magic square sum is S32×32 := 16400. The magic rectangles of order 6 × 10 are of equal magic sums given
by R2×4 := (2050, 1025). Moreover, each block of order 8 × 8 is a magic square with magic sums S8×8 := 4100.

2.14 Block Bordered Magic Squares of Order 34 × 34
It is based on the Examples 2.20 and 2.21. The internal blocks are magic squares of order 30 and 32.
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Example 2.22. A block bordered magic square of order 34 with inner block as a magic square of order 30 is
given by

In this case the magic sums are S34×34 := 19669, S32×32 := 18512 and S30×30 := 17355. The magic rectangles of order
6 × 10 are of equal magic sums given by R6×10 := (5785, 3471).

Example 2.23. A block bordered magic square of order 34 with inner block as a magic square of order 32 is
given by
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In this case the magic sums are S34×34 := 19669 and S32×32 := 18512. The magic rectangles of order 2 × 4 are of equal
magic sums given by R2×4 := (2314, 1157).

2.15 Magic Square of Order 36 × 36
Example 2.24. A magic square of order 36 × 36 constructed based on blocks of magic rectangles of order 2 × 4 is
given by
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The magic square sum is S36×36 := 23346. The magic rectangles of order 2 × 4 are of equal magic sums given by
R2×4 := (2594, 1297). Moreover, each block of order 12 × 12 is a magic square with magic sums S12×12 := 7782.

Example 2.25. A magic square of order 36 × 36 constructed based on blocks of magic rectangles of order 4 × 6 is
given by
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The magic square sum is S36×36 := 23346. The magic rectangles of order 4 × 6 are of equal magic sums given by
R4×6 := (3891, 2594).

2.16 Block Bordered Magic Squares of Order 38 × 38
It is based on the Examples 2.24 and 2.25. The internal blocks are magic squares of order 36.
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Example 2.26. A block bordered magic square of order 38 with inner block as a magic square of order 36 is
given by

In this case the magic sums are S38×38 := 27455 and S36×36 := 26010. The magic rectangles of order 2 × 4 are of equal
magic sums given by R2×4 := (2890, 1445).
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Example 2.27. A block bordered magic square of order 38 with inner block as a magic square of order 36 is
given by

In this case the magic sums are S38×38 := 27455 and S36×36 := 26010. The magic rectangles of order 4 × 6 are of equal
magic sums given by R4×6 := (4335, 2890).
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2.17 Magic Square of Order 40 × 40
Example 2.28. A magic square of order 40 × 40 constructed based on blocks of magic rectangles of order 2 × 4 is
given by

The magic square sum is S40×40 := 32020. The magic rectangles of order 2 × 4 are of equal magic sums given by
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R2×4 := (3202, 1601). Moreover, each block of order 8 × 8 is a magic square with magic sums S8×8 := 6404.

Remark 2.3. There are much more examples of magic squares based on magic triangles 2 × 4. These examples
are of orders 20, 28, 44, etc. These shall be given later in another work. The examples of order 16, 32 and 40 are
based on order 8 given in Example 2.1. The example of order 36 is calculated based on order 12 given in Example
2.3.

2.18 Magic Square of Order 42 × 42
Example 2.29. A magic square of order 42 × 42 constructed based on blocks of magic rectangles of order 2 × 14 is
given by
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The magic square sum is S42×42 := 37065. The magic rectangles of order 2 × 14 are of different magic sums.

In the above Example, the magic rectangles of order 2 × 14 are of different magic sums. Below is another
example with equal sums magic rectangles of order 6 × 14

Example 2.30. A magic square of order 42 × 42 constructed based on blocks of magic rectangles of order 6 × 14 is
given by
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The magic square sum is S42×42 := 37065. The magic rectangles of order 6 × 14 are of equal magic sums given
by R6×14 := (12355, 5295).
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2.19 Magic Square of Order 44 × 44
Example 2.31. A magic square of order 44 × 44 constructed based on blocks of magic rectangles of order 2 × 4 is
given by

The magic square sum is S44×44 := 42614. The magic rectangles of order 2 × 4 are of equal magic sums given
by R2×4 := (3874, 1937).
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2.20 Block Bordered Magic Square of Order 46 × 46
Example 2.32. A block bordered magic square of order 46 with inner block as a magic square of order 44 is
given by

In this case the magic sums are S46×46 := 48691 and S44×44 := 46574. The magic rectangles of order 2 × 4 are of equal
magic sums given by R2×4 := (4234, 2117).
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2.21 Magic Square of Order 48 × 48
Example 2.33. A magic square of order 48 × 48 constructed based on blocks of magic rectangles of order 2 × 4 is
given by

The magic square sum is S48×48 := 55320. The magic rectangles of order 2 × 4 are of equal magic sums given
by R2×4 := (4610, 2305). In this case, the blocks of order 12 × 12 are magic squares of equal magic sums.
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Example 2.34. A magic square of order 48 × 48 constructed based on blocks of magic rectangles of order 4 × 6 is
given by

The magic square sum is S48×48 := 55320. The magic rectangles of order 4 × 6 are of equal magic sums given
by R4×6 := (6915, 4610). In this case, the blocks of order 12 × 12 are magic squares of equal magic sums.
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3 Odd Order Magic and Block-Bordered Magic Squares
Below are few odd magic squares constructed with blocks of unequal sums of magic rectangles.

3.1 Magic Square of Order 15 × 15
Example 3.1. A magic square of order 15 × 15 constructed based on blocks of magic rectangles of order 3 × 5

given in Example 4.14 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.

3.2 Block Bordered Magic Square of Order 17 × 17
It is based on the Example 3.1 with single external border, and internal block is magic square of order 15 given in
Example 3.1.

Example 3.2. A magic square of order 17×17 is constructed based on magic square of order 15×15 given in Example
3.1. It is given by
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In this case the magic sum is S17×17 := 2465 and S15×15 := 2175. The magic rectangles of order 3 × 5 are of different
magic sums.

3.3 Block Bordered Magic Square of Order 19 × 19
It is based on the Example 3.1 with single double external border, and internal block is magic square of order 15
given in Example 3.1.

Example 3.3. A magic square of order 19×19 is constructed based on magic square of order 15×15 given in Example
3.1. It is given by
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In this case the magic sum is S19×19 := 3439, S17×17 := 3077 and S15×15 := 2715. The magic rectangles of order 3 × 5 are
of different magic sums.

3.4 Magic Square of Order 21 × 21
Example 3.4. 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.

3.5 Block Bordered Magic Square of Order 23 × 23
It is based on the Example 3.4 with single external border, and internal block is magic square of order 21 given in
Example 3.4.

Example 3.5. A magic square of order 23×23 is constructed based on magic square of order 21×21 given in Example
3.4. It is given by
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In this case the magic sum is S23×23 := 6095 and S21×21 := 5595. The magic rectangles of order 3 × 7 are of different
magic sums.

3.6 Magic Square of Order 27 × 27
Example 3.6. 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.

3.7 Block Bordered Magic Square of Order 29 × 29
It is based on the Example 3.6 with single external border, and internal block is magic square of order 27, where
magic rectangles are of order 3 × 9.

Example 3.7. A magic square of order 29×29 is constructed based on magic square of order 27×27 given in Example
3.6. It is given by
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In this case the magic sum is S29×29 := 12209 and S27×27 := 11367. The magic rectangles of order 3 × 9 are of different
magic sums.

3.8 Block Bordered Magic Square of Order 31 × 31
It is based on the Example 3.6 with single external border, and internal block is magic square of order 27, where
magic rectangles are of order 3 × 9

Example 3.8. A magic square of order 31×31 is constructed based on magic square of order 27×27 given in Example
3.6. It is given by
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In this case the magic sums are S31×31 := 14911, S29×29 := 13949 and S27×27 := 12987. The magic rectangles of order 3 × 9

are of different magic sums.

3.9 Magic Square of Order 33 × 33
Example 3.9. 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.

3.10 Magic Square of Order 35 × 35
Example 3.10. 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.

3.11 Block Bordered Magic Square of Order 37 × 37
It is based on the Examples 3.9 and 3.10 with double external borders, and internal blocks are magic squares of
orders 33 and 35, where the magic rectangles are of orders 3 × 11 and 5 × 7.

Example 3.11. A magic square of order 37 × 37 is constructed based on magic square of order 33 × 33 given in
Example 3.9. It is given by
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In this case the magic sums are S37×37 := 25345, S35×35 := 23975 and S33×33 := 22605. The magic rectangles of order 3 × 9

are of different magic sums.

Example 3.12. A magic square of order 37 × 37 is constructed based on magic square of order 35 × 35 given in
Example 3.10. It is given by
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In this case the magic sums are S37×37 := 25345, S35×35 := 23975 and S33×33 := 22605. The magic rectangles of order 5 × 7

are of different magic sums.

3.12 Magic Square of Order 39 × 39
Example 3.13. 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.

3.13 Block Bordered Magic Square of Order 41 × 41
It is based on the Example 3.13 with single external border, and the internal block is a magic square of order 39,
where the magic rectangles are of orders 3 × 13.
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Example 3.14. A magic square of order 41 × 41 is constructed based on magic square of order 39 × 39 given in
Example 3.13. It is given by

In this case the magic sums are S41×41 := 25345 and S39×39 := 23975. The magic rectangles of order 3 × 13 are of
different magic sums.
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3.14 Magic Square of Order 45 × 45
Example 3.15. A magic square of order 45 × 45 constructed based on blocks of magic rectangles of order 5 × 9 is
given by

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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Example 3.16. A magic square of order 45 × 45 constructed based on blocks of magic rectangles of order 3 × 15 is
given by

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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3.15 Block Bordered Magic Square of Order 47 × 47
It is based on Examples 3.15 and 3.16 with single external border, and internal blocks are magic squares of order
45, where the magic rectangles are of orders 5 × 9 and 3 × 15

Example 3.17. A magic square of order 47 × 47 is constructed based on magic squares of order 45 × 45 given in
Examples 3.15. It is given by
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In this case the magic sums are S47×47 := 51935 and S45×45 := 49725. The magic rectangles of order 5 × 9 are of
different magic sums.

Example 3.18. A magic square of order 47 × 47 is constructed based on magic squares of order 45 × 45 given in
Examples 3.16. It is given by

In this case the magic sums are S47×47 := 51935 and S45×45 := 49725. The magic rectangles of order 3 × 15 are of
different magic sums.
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4 Appendix: Magic Rectangles
Magic rectangles are well known in literature. Below are few examples of magic rectangles.

4.1 Multiples of 2

4.1.1 Magic Rectangle of Order 2 × 4
Example 4.1. Let’s consider a magic rectangle of order 2 × 4 given by

1 7 6 4 18
8 2 3 5 18

9 9 9 9

4.1.2 Magic Rectangle of Order 2 × 6
Example 4.2. Let’s consider a magic rectangle of order 2 × 6 given by

1 11 3 9 8 7 39
12 2 10 4 5 6 39

13 13 13 13 13 13

4.1.3 Magic Rectangle of Order 2 × 8
Example 4.3. Let’s consider a magic rectangle of order 2 × 8 given by

1 15 3 13 12 6 10 8 68
16 2 14 4 5 11 7 9 68

17 17 17 17 17 17 17 17

4.1.4 Magic Rectangle of Order 2 × 10
Example 4.4. Let’s consider a magic rectangle of order 2 × 10 given by

1 19 18 4 16 6 14 8 9 10 105
20 2 3 17 5 15 7 13 12 11 105

21 21 21 21 21 21 21 21 21 21
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4.1.5 Magic Rectangle of Order 2 × 12
Example 4.5. Let’s consider a magic rectangle of order 2 × 12 given by

1 23 3 21 20 19 7 8 9 15 11 13 150
24 2 22 4 5 6 18 17 16 10 14 12 150

25 25 25 25 25 25 25 25 25 25 25 25

4.1.6 Magic Rectangle of Order 2 × 14
Example 4.6. Let’s consider a magic rectangle of order 2 × 14 given by

1 27 3 25 5 23 7 21 9 19 18 17 13 15 203
28 2 26 4 24 6 22 8 20 10 11 12 16 14 203

29 29 29 29 29 29 29 29 29 29 29 29 29 29

4.2 Multiples of 4

4.2.1 Magic Rectangle of Order 4 × 6
Example 4.7. 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

4.2.2 Magic Rectangle of Order 4 × 8
Example 4.8. 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
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This magic rectangle can also be written as two pandiagonal equal sum magic squares of order 4. See below

Example 4.9. 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

4.2.3 Magic Rectangle of Order 4 × 10
Example 4.10. 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

4.2.4 Magic Rectangle of Order 4 × 14
Example 4.11. 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

4.3 Multiples of 6
Below are few examples of magic rectangles multiples of 6.

4.3.1 Magic Rectangle of Order 6 × 10
Example 4.12. Let’s consider a magic rectangle of order 6 × 10 given by
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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

4.3.2 Magic Rectangle of Order 6 × 14
Example 4.13. 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

4.4 Multiples of 3

4.4.1 Magic Rectangle of Order 3 × 5
Example 4.14. 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

4.4.2 Magic Rectangle of Order 3 × 7
Example 4.15. Let’s consider a magic rectangle of order 3 × 7 given by
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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

4.4.3 Magic Rectangle of Order 3 × 9
Example 4.16. 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

4.4.4 Magic Rectangle of Order 3 × 11
Example 4.17. Let’s consider a magic rectangle of order 3 × 11 given by

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

4.4.5 Magic Rectangle of Order 3 × 13
Example 4.18. 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

4.4.6 Magic Rectangle of Order 3 × 15
Example 4.19. Let’s consider a magic rectangle of order 3 × 15 given by
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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

4.4.7 Magic Rectangle of Order 3 × 17
Example 4.20. 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

4.4.8 Magic Rectangle of Order 3 × 19
Example 4.21. Let’s consider a magic rectangle of order 3 × 19 given by

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.

4.5 Multiples of 5

4.5.1 Magic Rectangle of Order 5 × 7
Example 4.22. 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
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4.5.2 Magic Rectangle of Order 5 × 9
Example 4.23. 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

4.5.3 Magic Rectangle of Order 5 × 11
Example 4.24. Let’s consider a magic rectangle of order 5 × 11 given by

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

4.5.4 Magic Rectangle of Order 5 × 13
Example 4.25. 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

4.5.5 Magic Rectangle of Order 5 × 15
Example 4.26. Let’s consider a magic rectangle of order 5 × 15 given by
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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

4.5.6 Magic Rectangle of Order 5 × 17
Example 4.27. Let’s consider a magic rectangle of order 5 × 17 given by

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

4.5.7 Magic Rectangle of Order 5 × 19
Example 4.28. 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

4.6 Multiples of 7

4.6.1 Magic Rectangle of Order 7 × 9
Example 4.29. Let’s consider a magic rectangle of order 7 × 9 given by
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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

4.6.2 Magic Rectangle of Order 7 × 11
Example 4.30. Let’s consider a magic rectangle of order 7 × 11 given by

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

4.6.3 Magic Rectangle of Order 7 × 13
Example 4.31. 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

67



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

Magic Rectangles in Construction of Magic and Block-Bordered Magic
Squares, June 07, 2022, pp. 1-70, https://doi.org/10.5281/zenodo.6621071

4.6.4 Magic Rectangle of Order 7 × 15
Example 4.32. 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

4.6.5 Magic Rectangle of Order 7 × 17
Example 4.33. 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

4.6.6 Magic Rectangle of Order 7 × 19
Example 4.34. Let’s consider a magic rectangle of order 7 × 19 given by
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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

5 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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