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Abstract
This work brings magic cubes based on magic squares constructed with sequential numbers. Each
magic cube is with six magic squares representing each face with different magic square. The
total work is for the orders 3 to 10. In each order, some different examples are considered. These
examples are based on different types of magic squares, such as, single-digit bordered, double-
digits bordered, striped, cornered, etc. Whole work can be accessed at author’s web-site at a link
given above.
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1 Rubik-style Magic Cubes
This work bringmagic cubes based on magic squares of orders 3 to 10. In each case, we constructed 6 using
sequential numbers starting from 1. These six magic squares represents six faces of a cube calling as magic
cube. The odd order magic squares are constructed in such a way that they are of equal differences magic
sums. In each order, the differences are the orders of the magic squares. The even order magic squares are
of equal sums. In each order, we brought more than one example, except for the order 3. These examples are
based on different types of magic squares, such as, single-digit bordered, double-digits bordered, striped,
cornered, etc. This study is also extended in another work on universal and/or upside-down magic cubes
[106]. In case of cornered magic squares, an idea of rotation procedure is used. It is based on the script due
to H. White [5] is used to bring beauty in structure of magic cubes.

For recent work on W. Rubik-style magic cubes refer W. Walkington [4]. A different kind works on magic
cubes can seen in C.Boyer [1], W. Trump [2, 3] and A. Winkel [6].

1.1 Magic Cubes of Order 3
This section brings magic cube based on six magic squares of order 3. These magic squares are constructed
using sequential numbers from 1 to 54.

Example 1.1. Let’s consider the following six magic squares of order 3:

These magic squares are constructed using sequential numbers from 1 to 54. The magic squares are of
equal difference magic sums. See below

S3×3(1) := 75, S3×3(2) := 78, S3×3(3) := 81, S3×3(4) := 84, S3×3(5) := 87 and S3×3(6) := 90.

Let’s see below the structure for making amagic cube:
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1.2 Magic Cubes of Order 4
This section brings two examples of magic cube based on six magic squares of order 4. These magic squares
are constructed using sequential numbers from 1 to 96. The first example is well-known pandiagonal magic
squares of order 4. The second example is based on magic rectangles stripes of equal sums of order 2 × 4.

Example 1.2. Let’s consider the following six magic squares of order 4:

These magic squares are constructed using sequential numbers from 1 to 96. These magic squares are of
equal magic sums. See below

S4×4(1) = S4×4(2) = S4×4(3) = S4×4(4) = S4×4(5) = S4×4(6) := 194.

The above magic squares are pandiagonal.
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Let’s see below the structure for making a magic cube:

Example 1.3. Let’s consider the following six magic squares of order 4:

These magic squares are constructed using sequential numbers from 1 to 96. These magic squares are of
equal magic sums. See below

S4×4(1) = S4×4(2) = S4×4(3) = S4×4(4) = S4×4(5) = S4×4(6) := 194.
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The above magic squares are constructed using equal sums magic rectangles of order 2 × 4. These are
known by stripes.

Let’s see below the structure for making a magic cube:

1.3 Magic Cubes of Order 5
This section brings three examples of magic cube based on six magic squares of order 5. These magic squares
are constructed using sequential numbers from 1 to 150. The first example is well-known pandiagonalmagic
squares of order 5. The second example is based on single-digit bordered magic squares of order 5. The
third example is based on cornered magic squares of order 5, where magic squares of order 3 are on the
superior left corner.

Example 1.4. Let’s consider the following six magic squares of order 5:
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These magic squares are constructed using sequential numbers from 1 to 96. These magic squares are of
equal difference magic sums. See below

S5×5(1) := 365, S5×5(2) := 370, S5×5(3) := 375, S5×5(4) := 380, S5×5(5) := 385 and S5×5(6) := 390.

The above magic squares are pandiagonal.

Let’s see below the structure for making a magic cube:
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Example 1.5. Let’s consider the following six magic squares of order 5:

These magic squares are constructed using sequential numbers from 1 to 96. These magic squares are of
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equal magic sums. See below

S5×5(1) := 365, S5×5(2) := 370, S5×5(3) := 375, S5×5(4) := 380, S5×5(5) := 385 and S5×5(6) := 390.

The above magic squares are known as single-digit bordered magic squares. The inner blocks of order
3 are magic squares of order 3.

Let’s see below the structure for making a magic cube:

Example 1.6. Let’s consider the following six magic squares of order 5:
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These magic squares are constructed using sequential numbers from 1 to 96. These magic squares are of
equal magic sums. See below

S5×5(1) := 365, S5×5(2) := 370, S5×5(3) := 375, S5×5(4) := 380, S5×5(5) := 385 and S5×5(6) := 390.

The above magic squares are known as cornered magic squares, where the magic squares of order 3 are
on the superior of left corner.

Let’s see below the structure for making a magic cube:
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1.4 Magic Cubes of Order 6
This section brings three examples of magic cube based on six magic squares of order 6. These magic squares
are constructed using sequential numbers from 1 to 216. The first example is a general example of magic
square of order 6. The second example is based on single-digit bordered magic squares of order 6. The
third example is based on cornered magic squares of order 6, where magic squares of order 4 are on the
superior left corner.

Example 1.7. Let’s consider the following six magic squares of order 6:
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These magic squares are constructed using sequential numbers from 1 to 216. These magic squares are of
equal magic sums:

S6×6(1) = S6×6(2) = S6×6(3) = S6×6(4) = S6×6(5) = S6×6(6) := 651.

Let’s see below the structure for making a magic cube:
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Example 1.8. Let’s consider the following six magic squares of order 6:
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These magic squares are constructed using sequential numbers from 1 to 216. These magic squares are of
equal magic sums:

S6×6(1) = S6×6(2) = S6×6(3) = S6×6(4) = S6×6(5) = S6×6(6) := 651.

The above magic squares are known as single-digit bordered magic squares. The inner blocks of order
4 are magic squares of order 4.

Let’s see below the structure for making a magic cube:
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Example 1.9. Let’s consider the following six magic squares of order 6:
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These magic squares are constructed using sequential numbers from 1 to 216. These magic squares are of
equal magic sums:

S6×6(1) = S6×6(2) = S6×6(3) = S6×6(4) = S6×6(5) = S6×6(6) := 651.

The above magic squares are known as cornered magic squares, where the magic squares of order 4 are
on the superior of left corner.

Let’s see below the structure for making a magic cube:
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1.5 Magic Cubes of Order 7
This section brings three examples of magic cube based on six magic squares of order 7. These magic squares
are constructed using sequential numbers from 1 to 294. The first example is well-known pandiagonalmagic
squares of order 7. The second example is based on single-digit bordered magic squares of order 7. The
third example is based on cornered magic squares of order 7, where magic squares of orders 3 and 5 are on
the superior left corner.

Example 1.10. Let’s consider the following six magic squares of order 7:
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These magic squares are constructed using sequential numbers from 1 to 294. These magic squares are of
equal difference magic sums. See below

S7×7(1) := 1015, S7×7(2) := 1022, S7×7(3) := 1029, S7×7(4) := 1036, S7×7(5) := 1043 and S7×7(6) := 1050.

The above magic squares are pandiagonal.

Let’s see below the structure for making a magic cube:
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Example 1.11. Let’s consider the following six magic squares of order 7:
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These magic squares are constructed using sequential numbers from 1 to 294. These magic squares are of
equal magic sums. See below

S7×7(1) := 1015, S7×7(2) := 1022, S7×7(3) := 1029, S7×7(4) := 1036, S7×7(5) := 1043 and S7×7(6) := 1050.

The above magic squares are known as single-digit bordered magic squares. The inner blocks of order
3 and 5 are magic squares of orders 3 and 5.

Let’s see below the structure for making a magic cube:
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Example 1.12. Let’s consider the following six magic squares of order 7:
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These magic squares are constructed using sequential numbers from 1 to 294. These magic squares are of
equal magic sums. See below

S7×7(1) := 1015, S7×7(2) := 1022, S7×7(3) := 1029, S7×7(4) := 1036, S7×7(5) := 1043 and S7×7(6) := 1050.

The above magic squares are known as corneredmagic squares, where the magic squares of orders 3 and
5 are on the superior of left corner.

Let’s see below the structure for making a magic cube:
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1.6 Magic Cubes of Order 8
This section brings 6 examples of magic cube based on six magic squares of order 8. These magic squares
are constructed using sequential numbers from 1 to 384. The first example is a pandiagonal magic square
of order 8, where in each case, there are four equal sums pandiagonal magic squares of order 4 The second
example is based on single-digit bordered magic squares of order 8. The third and forth examples are of
striped magic squares. The fifth example is based on double-digits bordered magic squares. The sixth is
based on cornered magic squares of order 8

Example 1.13. Let’s consider the following six magic squares of order 8:
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These magic squares are constructed using sequential numbers from 1 to 384. These are of equal magic
sums:

S8×8(1) = S8×8(2) = S8×8(3) = S8×8(4) = S8×8(5) = S8×8(6) := 1540.

Above magic squares are pandiagonal, where the 4 inner blocks in each case are also pandiagonalmagic
squares of order 4.

Let’s see below the structure for making a magic cube:
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Example 1.14. Let’s consider the following six magic squares of order 8:
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These magic squares are constructed using sequential numbers from 1 to 384. These magic squares are of
equal magic sums:

S8×8(1) = S8×8(2) = S8×8(3) = S8×8(4) = S8×8(5) = S8×8(6) := 1540.

The above magic squares are known as single-digit bordered magic squares. The inner blocks of order
4 are magic squares of order 4.

Let’s see below the structure for making a magic cube:
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Example 1.15. Let’s consider the following six magic squares of order 8:
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These magic squares are constructed using sequential numbers from 1 to 384. These magic squares are of
equal magic sums:

S8×8(1) = S8×8(2) = S8×8(3) = S8×8(4) = S8×8(5) = S8×8(6) := 1540.

The abovemagic squares are constructed using equal sumsmagic rectangles of order 2×4. These rectangles
are known by stripes.

Let’s see below the structure for making a magic cube:
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Example 1.16. Let’s consider the following six magic squares of order 8:
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These magic squares are constructed using sequential numbers from 1 to 384. These magic squares are of
equal magic sums:

S8×8(1) = S8×8(2) = S8×8(3) = S8×8(4) = S8×8(5) = S8×8(6) := 1540.

The above magic squares are known as striped magic squares. In this case, we have two types of stripes.
One magic rectangles of orders 2 × 8 and second as magic rectangles of orders 2 × 4

Let’s see below the structure for making a magic cube:
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Example 1.17. Let’s consider the following six magic squares of order 8:

30



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

Rubik-style Magic Cubes Based on Magic Squares, Zenodo,
October 12, 2024, pp. 1-67, https://doi.org/10.5281/zenodo.13922378

These magic squares are constructed using sequential numbers from 1 to 384. These magic squares are of
equal magic sums:

S8×8(1) = S8×8(2) = S8×8(3) = S8×8(4) = S8×8(5) = S8×8(6) := 1540.

The above magic squares are known as double-digits bordered magic squares. The inner blocks of order
4 are magic squares of order 4.

Let’s see below the structure for making a magic cube:
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Example 1.18. Let’s consider the following six magic squares of order 8:
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These magic squares are constructed using sequential numbers from 1 to 384. These magic squares are of
equal magic sums:

S8×8(1) = S8×8(2) = S8×8(3) = S8×8(4) = S8×8(5) = S8×8(6) := 1540.

The above magic squares are known as cornered magic squares. The corner blocks are magic squares of
orders 4 and 6.

Let’s see below the structure for making a magic cube:
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1.7 Magic Cubes of Order 9
This section brings three examples of magic cube based on six magic squares of order 9. These magic squares
are constructed using sequential numbers from 1 to 486. The first three examples are based on inner blocks
of order 3, where the third example is bimagic square of order 9. The forth example is single-digit bordered
magic squares of order 9. The fifth example is double-digits bordered magic squares of order 9. The sixth
example is for cornered magic squares of order 9.

Example 1.19. Let’s consider the following six magic squares of order 9:
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These magic squares are constructed using sequential numbers from 1 to 486. These magic squares are of
equal difference magic sums. See below

S9×9(1) := 1015, S9×9(2) := 1022, S9×9(3) := 1029, S9×9(4) := 1036, S9×9(5) := 1043 and S9×9(6) := 1050.

The blocks of order 3 are semi-magic squares of equal sums in each case.

Let’s see below the structure for making a magic cube:
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Example 1.20. Let’s consider the following six magic squares of order 9:
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These magic squares are constructed using sequential numbers from 1 to 486. These magic squares are of
equal magic sums. See below

S9×9(1) := 2169, S9×9(2) := 2178, S9×9(3) := 2187, S9×9(4) := 2196, S9×9(5) := 2205 and S9×9(6) := 2214.

The blocks of order 3 are magic squares with different magic sums.

Let’s see below the structure for making a magic cube:
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Example 1.21. Let’s consider the following six magic squares of order 9:
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These magic squares are constructed using sequential numbers from 1 to 486. These magic squares are of
equal magic sums. See below

S9×9(1) := 1015, S9×9(2) := 1022, S9×9(3) := 1029, S9×9(4) := 1036, S9×9(5) := 1043 and S9×9(6) := 1050.

The sum of nine members of block of order 3 are equal in each case. Moreover, the magic squares of order
9 are bimagic.

Let’s see below the structure for making a magic cube:
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Example 1.22. Let’s consider the following six magic squares of order 9:
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These magic squares are constructed using sequential numbers from 1 to 486. These magic squares are of
equal magic sums. See below

S9×9(1) := 1015, S9×9(2) := 1022, S9×9(3) := 1029, S9×9(4) := 1036, S9×9(5) := 1043 and S9×9(6) := 1050.

The magic squares of order 9 are single-digit borderedmagic squares, where the inner blocks are magic
squares of orders 3, 5 and 7.

Let’s see below the structure for making a magic cube:
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Example 1.23. Let’s consider the following six magic squares of order 9:
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These magic squares are constructed using sequential numbers from 1 to 486. These magic squares are of
equal magic sums. See below

S9×9(1) := 1015, S9×9(2) := 1022, S9×9(3) := 1029, S9×9(4) := 1036, S9×9(5) := 1043 and S9×9(6) := 1050.

The magic squares of order 9 are double-digits borderedmagic squares, where the inner block is a magic
square of order 5.

Let’s see below the structure for making a magic cube:
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Example 1.24. Let’s consider the following six magic squares of order 9:
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These magic squares are constructed using sequential numbers from 1 to 486. These magic squares are of
equal magic sums. See below

S9×9(1) := 1015, S9×9(2) := 1022, S9×9(3) := 1029, S9×9(4) := 1036, S9×9(5) := 1043 and S9×9(6) := 1050.

The magic squares of order 9 are cornered magic squares, where left superior corners are magic squares
of orders 3, 5 and 7.

Let’s see below the structure for making a magic cube:
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1.8 Magic Cubes of Order 10
This section brings 6 examples of magic cube based on six magic squares of order 10. These magic squares
are constructed using sequential numbers from 1 to 600. First example is general magic square of order 10.
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The second example is based on single-digit bordered magic squares. The third and forth examples are
considered as block-bordered magic squares. The fifth example is doube-digits bordered magic squares.
The sixth example The third and forth examples are of striped magic squares. The fifth example is based on
double-digits bordered magic squares. The sixth example is for cornered magic squares, where the magic
squares of of orders 4, 6 and 8 are in the corner of magic squares.

Example 1.25. Let’s consider the following six magic squares of order 10:

These magic squares are constructed using sequential numbers from 1 to 600. These are of equal magic
sums:

S10×10(1) = S10×10(2) = S10×10(3) = S10×10(4) = S10×10(5) = S10×10(6) := 3005.

Let’s see below the structure for making a magic cube:
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Example 1.26. Let’s consider the following six magic squares of order 10:
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These magic squares are constructed using sequential numbers from 1 to 600. These magic squares are of
equal magic sums:

S10×10(1) = S10×10(2) = S10×10(3) = S10×10(4) = S10×10(5) = S10×10(6) := 3005.

The above magic squares are known as single-digit bordered magic squares.

Let’s see below the structure for making a magic cube:
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Example 1.27. Let’s consider the following six magic squares of order 10:

50



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

Rubik-style Magic Cubes Based on Magic Squares, Zenodo,
October 12, 2024, pp. 1-67, https://doi.org/10.5281/zenodo.13922378

These magic squares are constructed using sequential numbers from 1 to 600. These magic squares are of
equal magic sums:

S10×10(1) = S10×10(2) = S10×10(3) = S10×10(4) = S10×10(5) = S10×10(6) := 3005.

The above magic squares are known as block-borderedmagic squares. The inner blocks are pandiagonal
magic squares of order 8 divided in four pandigonal magic squares of order 4.

Let’s see below the structure for making a magic cube:
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Example 1.28. Let’s consider the following six magic squares of order 10:
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These magic squares are constructed using sequential numbers from 1 to 600. These magic squares are of
equal magic sums:

S10×10(1) = S10×10(2) = S10×10(3) = S10×10(4) = S10×10(5) = S10×10(6) := 3005.

The above magic squares are known as block-bordered magic squares. The inner blocks are striped
magic squares of order 8.

Let’s see below the structure for making a magic cube:
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Example 1.29. Let’s consider the following six magic squares of order 10:
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These magic squares are constructed using sequential numbers from 1 to 600. These magic squares are of
equal magic sums:

S10×10(1) = S10×10(2) = S10×10(3) = S10×10(4) = S10×10(5) = S10×10(6) := 3005.

The above magic squares are known as double-digits bordered magic squares.

Let’s see below the structure for making a magic cube:
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Example 1.30. Let’s consider the following six magic squares of order 10:
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These magic squares are constructed using sequential numbers from 1 to 384. These magic squares are of
equal magic sums:

S10×10(1) = S10×10(2) = S10×10(3) = S10×10(4) = S10×10(5) = S10×10(6) := 3005.

The above magic squares are known as cornered magic squares. The corner blocks are magic squares of
orders 4, 6 and 8.

Let’s see below the structure for making a magic cube:
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2 Author’s Contributions to Magic Squares
For author’s contribution to magic squares and recreation numbers please see the links below:

• Inder J. Taneja, Magic Squares,

1. https://inderjtaneja.wordpress.com/2019/06/27/publications-magic-squares/

2. https://numbers-magic.com/?p=668

• Inder J. Taneja, Recreation of Numbers,

1. https://inderjtaneja.wordpress.com/2019/06/27/publications-recreation-of-numbers/

2. https://numbers-magic.com/?p=671
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