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Abstract

This work brings magic and semi-magic squares of orders 4, 6, 8 and 10 for reduced entries. By reduced or less entries, we
understand that instead of normal n2 entries of a magic square order n, we are using less numbers. Moreover, in these situations the
entries are no more sequential numbers. These entries are non-sequential positive and negative numbers. In some cases, these may
be decimal or fractional values depending on the orders of a magic squares. In this work we bring different ways of writing magic
and semi-magic squares of orders 4, 6, 8 and 10. These are based on three types of magic squares, i.e., cornered, single-digit bordered
and double-digit bordered magic squares. The pandiagonal magic squares for reduced entries for the orders 4, 6, 8 and 10 are also
considered. In case of order 6, we have given two different ways of pandiagonal magic squares. Most of the results are with magic
rectangles. In each case, these are considered with equal width and length. Previously, the author brought similar kind of work
[30, 31, 32, 33, 34, 35] for the orders 3 to 12 specially for the dates and days of the year 2025, where the dates are few entries and
days are the sums of magic squares. This work is revised and enlarged version of previous work.
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1 Introduction

This work brings magic and semi-magic squares of orders 4, 6, 8 and 10 for reduced entries. By reduced or less entries, we understand
that instead of normal n2 entries of a magic square order n, we are using less numbers. Moreover, in these situations the entries are no
more sequential numbers. These entries are non-sequential positive and negative numbers. In some cases, these may be decimal or
fractional values depending on the orders of a magic squares. In this work we bring different ways of writing magic and semi-magic
squares of orders 4, 6, 8 and 10. These are based on three types of magic squares, i.e., cornered, single-digit bordered and double-digit
bordered magic squares. The pandiagonal magic squares for reduced entries for the orders 4, 6, 8 and 10 are also considered. In case
of order 6, we have given two different ways of pandiagonal magic squares. Most of the results are with magic rectangles. In each
case, these are considered with equal width and length. The table below give the number of reduced entries algebraic magic squares
constructed in this work except the order 4. It is due to F. Gaspalou [3].

Orders Magic Squares Pandiagonal Magic Squares Semi-Magic Squares Total

4 1 1 0 2

6 2 2 1 5

8 5 1 3 9

10 9 1 10 20

The author [30, 31, 32, 33, 34, 35] also worked on similar kind of work but from different point of view. This work is for the magic
squares of orders 3 to 12 for the dates and days of the year 2025, where the dates are few entries and days are the sums of the magic
squares. This work is revised and enlarged version of previous work.

2 Magic Square of Order 4

Example 2.1. The famous Khajuraho magic square of order 4 is given by
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34 34 34 34

7 12 1 14 34
34 2 13 8 11 34

34 16 3 10 5 34
34 9 6 15 4 34

34 34 34 34 34

In this case, we shall present two different forms of less entries magic squares of order 4. One is pandiagonal and another is normal
magic square of order 4.

2.1 Reduced Entries Magic Squares of order 4

We shall present two different forms of reduced entries magic squares of order 4. One is pandiagonal and another is normal magic
square of order 4.

Result 2.1. A pandiagonal magic square of order 4 with reduced entries is given by

• Details

The magic square given in Result 2.1 is pandiagonal. We observe that, in the last two lines of this result the sum S is divided by 2. It
means that in case of magic sum as even number, the entries are integers, and in case of magic sum as odd number, the entries are
decimal numbers. The magic square of order 4 is due to F. Gaspalou [3]. See the examples below

Example 2.2. Let’s consider following two examples of reduced entries magic squares of order 4 based on the Result 2.1

4



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

Reduced Entries Algebraic Magic and Semi-Magic Squares of Orders 4, 6, 8 and 10,
Zenodo, July 05, 2025, pp. 1-85, https://doi.org/10.5281/zenodo.15814675

Both the examples are pandiagonal. The first examples is with decimal entries as it’s sum is an odd number. The second example is with normal
integers because it has a sum as even number.

The following result is a normal magic square of order with reduced entries. In this case, the entries are always integers independent
of magic sum.

Result 2.2. Let’s consider following magic square of order 4

• Details

The magic square given in Result 2.2 is not a pandiagonal. It is a normal magic square. In this case the entries are always intergers
independent of magic sum even or odd numbers. The magic square of order 4 is also due to F. Gaspalou [3]. See the examples below.

Example 2.3. Let’s consider following two examples of reduced entries magic squares of order 4 based on the Result 2.2
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Both the examples give magic square of order 4. One is with even number magic sum and another with odd number magic sum.

There are much more way to write reduced entries magic squares of order 4. See below

Result 2.3. Let’s consider following magic square of order 4 with different kind of reduced entries

Result 2.4. Let’s consider following magic square of order 4 with different kind of reduced entries

Result 2.5. Let’s consider following magic square of order 4 with different kind of reduced entries

In the above three results the letter S represents the magic square of order 4. The readers can try to get some examples based on
above three results.

6



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

Reduced Entries Algebraic Magic and Semi-Magic Squares of Orders 4, 6, 8 and 10,
Zenodo, July 05, 2025, pp. 1-85, https://doi.org/10.5281/zenodo.15814675

3 Magic Squares of Order 6

Example 3.1. Let’s consider following two magic squares of order 6

The first magic square is cornered and another the second one is single-digit bordered.

3.1 Reduced Entries Magic Squares of Order 6

Based on cornered magic square below is a reduced entries of magic square of order 6.

Result 3.1. Let’s consider a following magic squares of order 6 with reduced entries:

Details:
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It is a cornered magic square of order 6 having magic square of order 4 at upper left corner. The two magic rectangles of orders 2 × 4
are of equal width and length. The letters M and S represents the magic squares of orders 4 and 6 respectively. In order to avoid decimal
entries, the magic sums M and S should be of same type, i.e., either even or odd numbers.

Below are two examples based on the Result 3.1.

Example 3.2. Let’s consider following two examples:

The magic sums of above two examples are as follows:

First Example Second Example

M4×4 = 110 M4×4 = 111

S6×6 = 140 S6×6 = 151

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example

MR2×4 = 30 × 60 MR2×4 = 40 × 80.

Result 3.2. Let’s consider a following magic squares of order 6 with reduced entries:
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Details:

It is a normal magic square of order 6. The letter S represent the magic sum of order 6.

Below are two examples based on the Result 3.2.

Example 3.3. Let’s consider following two examples:

3.2 Reduced Entries Pandiagonal Square of Order 6

Result 3.3. Let’s consider a following magic square of order 6 with reduced entries:
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Details:

It is a pandiagonal magic square of order 6. The letter S represent the magic sum of order 6. In order to get non-decimal entries,
the magic sum should be multiple of 6. If the entries in a magic square of order 6 are sequential numbers, then it is impossible to get
pandiagonal magic square. In this case the entries are non sequential type. See the examples below.

Example 3.4. Let’s consider following two examples representing pandiagonal magic squares of order 6

The above example is without any division. The result below give another way to write a pandiagonal magic square of order 6,
where we have four equal sums semi-magic squares of order 3.
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Result 3.4. Let’s consider a following magic square of order 6 with reduced entries:

Details:

It is a pandiagonal magic square of order 6. The letter S represent the semi-magic sum of order 3. In order to get non-decimal entries,
the magic sum of order 6 should be multiple of 6. If the entries in a magic square of order 6 are sequential numbers, then it is impossible
to get pandiagonal magic square. In this case the entries are non sequential. See the example below.

Example 3.5. Let’s consider a following example representing pandiagonal magic squares of order 6

The above pandiagonal magic square is divided in four equal parts of semi-magic squares of order 3. See the figure below.
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Remark 1. The above magic square is constructed with equal sums semi-magic squares of order 3. The work with equal sums magic square of order
3 shall be done elsewhere.

3.3 Reduced Entries Semi-Magic Squares of Order 6

Below is a result for reduced entries semi-magic squares based on Example 3.1.

Result 3.5. Let’s consider following semi-magic square of order 6 with reduced entries:

Details:

It is a single-digit bordered semi-magic square of order 6 embedded magic square of orders 4. It is semi-magic only at one diagonal.
In order to bring it as a magic square we need the following condition:
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M =
2
3
× S, (1)

where M and S are magic sums of magic squares of orders 4 and 6 respectively.

Below are two examples based on the Result 3.5. First example is of semi-magic squares and the second example as a magic square
obtained by applying the conditions given in (1)

Example 3.6. Let’s consider a following semi-magic square based on the Result 3.5:

The magic and semi-magic sums of above magic square are M4×4 = 110 and SSM6×6 = 160.

Example 3.7. Let’s consider a following magic square with even number magic sum based on the Result 3.5:

The magic sums of above magic square are M4×4 = 100 and S6×6 = 150. It is a magic square as it satisfies the conditions given in
(1), i.e., M = 2

3 × S.
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4 Magic Squares of Order 8

Example 4.1. Let’s consider following four magic square of order 8

The first magic square is pandiagonal with four equal sum pandiagonals magic squares of order 4. The second magic square
cornered magic square. The third magic square is single-digit bordered magic squares. The fourth magic square is double-digit
bordered magic square. The internal magic squares are of orders 4 and 6. In case of forth example, there is only one internal magic
square of order 4. More details on different kinds of magic squares of order 8 refer author’s work [11, 16, 25, 27]. Based on last three
magic squares we shall construct reduced entries magic squares of order 8.
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4.1 Reduced Entries Magic Squares of Order 8

Below are three magic squares of reduced entries constructed based on the Example 4.1.

Result 4.1. Let’s consider a following magic squares of order 8 with reduced entries:

Details:

It is a double-digit bordered magic square of order 8 embedded a magic square of order 4. The four magic rectangles of orders 2 × 4
are of equal width and length. The letters M and T represents the magic squares of orders 4 and 8 respectively. In order to avoid decimal
entries, the magic sums M and T should be of same type, i.e., either even or odd numbers.

Example 4.2. Let’s consider following two examples:
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The magic sums of above two examples are as follows:

First Example Second Example

M4×4 = 120 M4×4 = 141

T8×8 = 200 T8×8 = 221

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example

MR2×4 = 40 × 80 MR2×4 = 40 × 80.

Result 4.2. Let’s consider following cornered magic squares of order 8 with reduced entries:
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Details:

It is a cornered magic square of order. The magic rectangles of orders 2 × 4 and 2 × 6 are of equal width and length in each case. The
letters M, S and T represents the magic squares of orders 4, 6 and 8 respectively. In order to avoid decimal entries, the magic sums M, S
and T should be of same type, i.e., either even or odd numbers.

Example 4.3. Let’s consider following two examples:
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The magic sums of above two examples are as follows:

First Example Second Example

M4×4 = 110 M4×4 = 111

S6×6 = 140 S6×6 = 151

T8×8 = 220 T8×8 = 235

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example

MR2×4 = 30 × 60 MR2×4 = 40 × 80

MR2×6 = 80 × 240 MR2×6 = 84 × 252

Result 4.3. Let’s consider following cornered magic squares of order 8 with reduced entries:
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Details:

It is a cornered magic square of order embedded with a single-digit bordered magic square of order 6. It has magic square of order 4 as
an inner part. The magic rectangles of orders 2 × 6 are of equal width and length. The letters M, S and T represents the magic squares
of orders 4, 6 and 8 respectively. In order to avoid decimal entries, the magic sums M, S and T should be of same type, i.e., either even
or odd numbers.

Example 4.4. Let’s consider following two examples:
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The magic sums of above two examples are as follows:

First Example Second Example

M4×4 = 110 M4×4 = 110

S6×6 = 160 S6×6 = 161

T8×8 = 230 T8×8 = 231

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example

MR2×6 = 70 × 210 MR2×6 = 70 × 210

Result 4.4. Let’s consider following cornered magic squares of order 8 with reduced entries:
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Details:

It is a cornered magic square of order embedded with a magic square of order 6. The magic rectangles of orders 2 × 6 are of equal width
and length. The letters S and T represents the magic squares of orders 6 and 8 respectively. In order to avoid decimal entries, the magic
sums S and T should be of same type, i.e., either even or odd numbers.

Example 4.5. Let’s consider following two examples:
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The magic sums of above two examples are as follows:

First Example Second Example

S6×6 = 100 S6×6 = 121

T8×8 = 220 T8×8 = 251

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example

MR2×6 = 120 × 360 MR2×6 = 130 × 390

4.2 Reduced Entries Striped Magic Square of Order 8

By striped magic squares we understand that the magic constructed only with equal width magic rectangles. For more details see the
author’s work [27]. The result below give reduced entries striped magic square of order 8. It also included magic squares of order 4.

Result 4.5. Let’s consider following striped square of order 8 with reduced entries:
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Details:

It is a striped magic square of order 8 where the magic rectangles of order 2 × 4 are of equal width and length, i.e., m × 2m. In this case
the magic sum is T = m × 2m. It includes five magic squares of order 4 also. These are specified in an example.

Example 4.6. Let’s consider following example:
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The magic square sum is T = 160 and each magic rectangle of order 2 × 4 is with magic sum 40 × 80. It contains five magic squares
as given below:

The first four magic squares are of each corner and the fifth one is from the middle part.
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4.3 Reduced Entries Pandiagonal Magic Square of Order 8

Below is a panmagic square of order 8 having the four magic squares of equal magic sums.

Result 4.6. Let’s consider following a panmagic square of order 8 with reduced entries:

Details:

It is a pandiagonal magic square of order 8, where the four blocks of order 4 × 4 are of equal magic sums magic squares. See below an
example.

Example 4.7. Let’s consider following example:
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It is pandiagonal magic square of order 8 with four equal sums magic squares of order 4. The magic square sum is T8×8 = 200 and
each magic square of order 4 is with magic sum S4×4 = 100. See below:

Remark 2. The above pandiagonal magic square of order 8 is obtained with four equal sums magic square of order 4. The similar kind of work with
four equal sum pandiagonal magic squares of order 4 shall be done elsewhere.
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4.4 Reduced Entries Semi-Magic Squares of Order 8

Below are 2 results for reduced entries semi-magic squares based on Examples 4.1.

Result 4.7. Let’s consider following semi-magic square of order 8 with reduced entries:

Details:

It is a single-digit bordered semi-magic square of order 8 embedded with cornered magic squares of orders 6. It is semi-magic only
at one diagonal. In order to bring it as a magic square we need the following condition:

S =
3
4
× T, (2)

where S and T are magic sums of magic squares of orders 6 and 8 respectively.
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Below are two examples based on the Result 4.7. First example is of semi-magic squares and the second example as a magic square
obtained by applying the conditions given in (2)

Example 4.8. Let’s consider a following semi-magic square based on the Result 4.7:

The magic and semi-magic sums of above magic square are M4×4 = 110, S6×6 = 160 and TSm8×8 = 210. There are two magic
rectangles with equal magic sums MR2×4 = 50 × 100.

Example 4.9. Let’s consider a following magic square with even number magic sum based on the Result 4.7:

The magic and semi-magic sums of above magic square are M4×4 = 110, S6×6 = 180 and T8×8 = 240. It is a magic square as it
satisfies the conditions given in (2), i.e., T = 3

4 × T. Moreover, the magic rectangles sums is MR2×4 = 70 × 140.
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Result 4.8. Let’s consider following semi-magic square of order 8 with reduced entries:

Details:

It is a single-digit bordered semi-magic square of order 8 embedded with single-digit bordered semi-magic square of order 6. These
are semi-magic only at one diagonal. In order to bring it as a magic square we need some conditions. It is as given below

M =
2
3
× S and S =

3
4
× T, (3)

where M, S and T are magic sums of magic squares of orders 4, 6 and 8 respectively.

Below are two examples based on the Result 4.8. First example is of semi-magic square and the second example as a magic square
obtained by applying the conditions given in (3)

Example 4.10. Let’s consider a following semi-magic square based on the Result 4.7:
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The magic and semi-magic sums of above magic square are M4×4 = 120, SSm6×6 = 200 and LSm8×8 = 270.

Example 4.11. Let’s consider a following magic square with even number magic sum based on the Result 4.8:

The magic and semi-magic sums of above magic square are M4×4 = 110, S6×6 = 165 and T8×8 = 220. It is a magic square as it
satisfies the conditions given in (3).

Result 4.9. Let’s consider following semi-magic square of order 8 with reduced entries:
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Details:

It is a single-digit bordered semi-magic square of order 8 embedded with a magic square of order 6. These are semi-magic only at
one diagonal. In order to bring it as a magic square we need a condition given in (2), where S and T are magic sums of magic squares of
orders 6 and 8 respectively.

Below are two examples based on the Result 4.9. First example is of semi-magic square and the second example as a magic square
obtained by applying the condition given in (2).

Example 4.12. Let’s consider a following semi-magic square based on the Result 4.9:
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The magic and semi-magic sums of above magic square are S6×6 = 160 and LSm8×8 = 200.

Example 4.13. Let’s consider a following magic square with even number magic sum based on the Result 4.9:

The magicsums of above magic squares are S6×6 = 150 and T8×8 = 200. It is a magic square as it satisfies the condition given in (2).

5 Magic Squares of Order 10

Below are three examples of magic squares of order 10.

Example 5.1. Let’s consider a magic square of order 10
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It is a double digits bordered magic squares where the magic rectangles of order 2 × 4 are of equal sums.

Example 5.2. Let’s consider a magic square of order 10

It is a cornered magic squares, where in each case the magic rectangles of orders 2 × 4, 2 × 6, 2 × 8 are of equal sums. It contains magic squares
of orders 4, 6 and 8. In the left upper corner there is a magic square of order 4.

Example 5.3. Let’s consider a magic square of order 10
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It is a well known single digits bordered magic square. It also contains magic squares of orders 4, 6 and 8.

For more details on these kind of magic squares refer author’s work [25, 26, 27, 28].

5.1 Reduced Entries Magic Squares of Order 10

Below are 6 results for reduced entries magic squares of order 10 based on the Examples 5.1, 5.2 and 5.3.

Result 5.1. Let’s consider following magic square of order 10 with reduced entries:
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Details:

It is a double-digit bordered magic square of order 10 embedded with cornered magic square of order 6 having magic square of order 4
at the left upper corner. The two magic rectangles of orders 2 × 4 are of equal width and length. Also the four magic rectangles of orders
2 × 6 are of equal width and length. The letters M, S and L represents the magic squares of orders 4, 8 and 10 respectively. In order to
avoid decimal entries, the magic sums M, S and L should be of same type, i.e., either even or odd numbers.

Example 5.4. Let’s consider following two examples:
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The magic sums of above two examples are as follows:

First Example Second Example

M4×4 = 90 M4×4 = 91

S8×8 = 150 S8×8 = 151

L12×12 = 200 L12×12 = 221

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example

MR2×4 = 60 × 120 MR2×4 = 60 × 120

MR2×6 = 25 × 75 MR2×6 = 35 × 105

Result 5.2. Let’s consider following magic square of order 10 with reduced entries:
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Details:

It is a cornered magic square of order 10 with double-digit bordered magic square of order 8 with magic square of order 4 in the
middle. The four magic rectangles of orders 2 × 4 are of equal width and length. Also the two magic rectangles of orders 2 × 8 are of
equal width and length. The letters M, T and L represents the magic squares of orders 4, 8 and 10 respectively. In order to avoid decimal
entries, the magic sums M, T and L should be of same type, i.e., either even or odd.

Example 5.5. Let’s consider following two examples:
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The magic sums of above two examples are as follows:

First Example Second Example

M4×4 = 100 M4×4 = 125

T8×8 = 170 T8×8 = 185

L10×10 = 220 L10×10 = 251

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example

MR2×4 = 30 × 60 MR2×4 = 30 × 60

MR2×8 = 50 × 200 MR2×8 = 66 × 264

Result 5.3. Let’s consider following magic square of order 10 with reduced entries:
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Details:

It is a cornered magic square of order 10 having the magic squares of orders 6 and 8 also cornered magic squares. The two magic
rectangles of orders 2 × 4, 2 × 6 and 2 × 8 are of equal width and length in each case. The letters M, S, T and L represents the magic
squares of orders 4, 6, 8 and 10 respectively. In order to avoid decimal entries, the magic sums M, S, T and L should be of same type, i.e.,
either even or odd numbers.

Example 5.6. Let’s consider following two examples:
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The magic sums of above two examples are as follows:

First Example Second Example

M4×4 = 90 M4×4 = 91

S6×6 = 120 S6×6 = 131

T8×8 = 182 T8×8 = 191

L10×10 = 222 L10×10 = 301

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example

MR2×4 = 30 × 60 MR2×4 = 30 × 60

MR2×6 = 62 × 186 MR8×6 = 60 × 180

MR2×8 = 40 × 160 MR2×8 = 110 × 440

Result 5.4. Let’s consider following magic square of order 10 with reduced entries:
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Details:

It is also a cornered magic square of order 10 with single-digit bordered magic square of order 6 at the upper left corner containing
magic square of order 4. The magic rectangles of orders 2 × 6 and 2 × 8 are of equal width and length in each case. The letters M, S, T
and L represents the magic squares of orders 4, 6, 8 and 10 respectively. In order to avoid decimal entries, the magic sums M, S, T and L
should be of same type, i.e., either even or odd numbers.

Example 5.7. Let’s consider following two examples:
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The magic sums of above two examples are as follows:

First Example Second Example

M4×4 = 80 M4×4 = 120

S6×6 = 130 S6×6 = 201

T8×8 = 190 T8×8 = 251

L10×10 = 250 L10×10 = 333

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example

MR2×6 = 60 × 180 MR2×6 = 50 × 150

MR2×8 = 60 × 240 MR2×8 = 82 × 328

Result 5.5. Let’s consider following magic square of order 10 with reduced entries:
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Details:

It is also a cornered magic square of order 10 with single-digit bordered magic square of order 8 at the upper left corner. The inner
part is again a cornered magic square of order 6 embedded with magic square of order 4. The magic rectangles of orders 2 × 4 and 2 × 8
are of equal width and length in each case. The letters M, S, T and L represents the magic squares of orders 4, 6, 8 and 10 respectively.
In order to avoid decimal entries, the magic sums pairs (M, S) and (T, L) should be of same type, i.e., either even or odd numbers.

Example 5.8. Let’s consider following two examples:
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The magic sums of above two examples are as follows:

First Example Second Example

M4×4 = 110 M4×4 = 110

S6×6 = 130 S6×6 = 130

T8×8 = 180 L10×10 = 191

L10×10 = 236 R12×12 = 285

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example

MR2×4 = 20 × 40 MR2×4 = 20 × 40

MR2×8 = 56 × 224 MR2×8 = 94 × 376

Result 5.6. Let’s consider following magic square of order 10 with reduced entries:

44



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

Reduced Entries Algebraic Magic and Semi-Magic Squares of Orders 4, 6, 8 and 10,
Zenodo, July 05, 2025, pp. 1-85, https://doi.org/10.5281/zenodo.15814675

Details:

It is also a cornered magic square of order 10 with single-digit bordered magic square of order 8 at the upper left corner. The inner
part is magic square of order 4. The magic rectangles of order 2 × 8 are of equal width and length in each case. The letters M, S, T and L
represents the magic squares of orders 4, 6, 8 and 10 respectively. In order to avoid decimal entries, the magic sums pairs (T, L) should
be of same type, i.e., either even or odd numbers.

Example 5.9. Let’s consider following two examples:
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The magic sums of above two examples are as follows:

First Example Second Example

M4×4 = 120 M4×4 = 120

S6×6 = 200 S6×6 = 200

T8×8 = 270 T8×8 = 271

L10×10 = 320 L10×10 = 351

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example

MR2×8 = 50 × 200 MR2×8 = 80 × 320

Result 5.7. Let’s consider following magic square of order 10 with reduced entries:
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Details:

It is also a cornered magic square of order 10 with magic square of order 6 at the upper left corner It includes magic square order 8 also
as a cornered magic square . The letters S, T and L represents the magic squares of orders 6, 8 and 10 respectively. In order to avoid
decimal entries, the magic sums pairs (T, L) and (S, T) should be of same type, i.e., either even or odd numbers. See the examples below.

Example 5.10. Let’s consider following two examples:

47



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

Reduced Entries Algebraic Magic and Semi-Magic Squares of Orders 4, 6, 8 and 10,
Zenodo, July 05, 2025, pp. 1-85, https://doi.org/10.5281/zenodo.15814675

The magic sums of above two examples are as follows:

First Example Second Example

S6×6 = 150 S6×6 = 161

T8×8 = 200 T8×8 = 221

L10×10 = 280 L10×10 = 281

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example

MR2×6 = 50 × 150 MR2×6 = 60 × 180

MR2×8 = 80 × 320 MR2×8 = 60 × 240

Result 5.8. Let’s consider following magic square of order 10 with reduced entries:
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Details:

It is also a cornered magic square of order 10 with striped magic square of order 8 at the upper left corner. The letters T and L represents
the magic squares of orders 8 and 10 respectively. Here the magic sum of order 8 is always an even numbers. To get the integer entries,
the magic sum of order 10 should also be an even number, otherwise some of the entries may be decimal numbers. See the examples below.

Example 5.11. Let’s consider following two examples:
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The magic sums of above two examples are as follows:

First Example Second Example

T8×8 = 120 T8×8 = 120

L10×10 = 200 L10×10 = 221

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example

MR2×4 = 30 × 60 MR2×4 = 30 × 60

MR2×8 = 80 × 320 MR2×8 = 101 × 404

Here in the second example we have some entries as decimal values. It is due to the fact that magic square of order 8 is always an
even number and the total magic sum of order 10 is an odd number.

Result 5.9. Let’s consider following magic square of order 10 with reduced entries:

50



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

Reduced Entries Algebraic Magic and Semi-Magic Squares of Orders 4, 6, 8 and 10,
Zenodo, July 05, 2025, pp. 1-85, https://doi.org/10.5281/zenodo.15814675

Details:

It is also a cornered magic square of order 10 with pandiagonal magic square of order 8 at the left-upper corner. The letters T and L
represents the magic squares of orders 8 and 10 respectively. The magic sum of order 8 is always an even numbers as it is formed by four
equal sums magic squares of order 4. To get the integer entries, the magic sum of order 10 should also be an even number, otherwise
some of the entries may be decimal numbers. See the examples below.

Example 5.12. Let’s consider following two examples:
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The magic sums of above two examples are as follows:

First Example Second Example

M4×4 = 90 M4×4 = 90

T8×8 = 180 T8×8 = 180

L10×10 = 220 L10×10 = 261

Above two examples are considered with magic sums as even and odd numbers. The magic rectangles sums are:

First Example Second Example

MR2×8 = 40 × 160 MR2×8 = 81 × 324

Here in the second example we have some entries as decimal values. It is due to the fact that magic square of order 8 is always an
even number and the magic sum of order 10 is an odd number.

5.2 Reduced Entries Pandiagonal Magic Squares of Order 10

Below is a result for reduced entries algebraic pandiagonal magic square of order 10.

Result 5.10. Let’s consider following magic square of order 10 with reduced entries:
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Details:

It a pandiagonal magic square of order 10 divided in four equal sums blocks of order 5. These blocks are pandiagonal magic squares
of order 5. The magic sum of order 10 is represented by letter T = 2S, where S is the sum of magic square of order 5. In this case we
always have even number magic sums of order 10. See below an example.

Example 5.13. Let’s consider the following example:
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It is pandiagonal magic square of order 10 based on the Result 5.10 with magic sums T10×10 = 180 and S5×5 = 90. The four equal
sums pandiagonal magic square of order 5 are given by
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Remark 3. Above we have given a pandiagonal magic square of order 10 for reduced entries with four equal sums pandiagonal magic square of
order 5. The general procedure without use of pandiagonal magic squares of order 5 shall be given later on in another work.

5.3 Reduced Entries Semi-Magic Squares of Order 10

Below are 6 results for reduced entries semi-magic squares based on Examples 5.1, 5.2 and 5.3.

Result 5.11. Let’s consider following semi-magic square of order 10 with reduced entries:
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Details:

It is a double-digit bordered semi-magic square of order 10 embedded with single-digit bordered semi-magic squares of orders 6.
These are semi-magic only at one diagonal. In order to bring it as a magic square we need some condition. It is as given below

M =
2
3
× S, (4)

where M and S are magic sums of orders 4 and 6 respectively.
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Below are three examples based on the Result 5.11. First example is of semi-magic squares and the second example as a magic
square obtained by applying the conditions given in (4)

Example 5.14. Let’s consider a following semi-magic square based on the Result 5.11:

The magic and semi-magic sums of above magic square are M4×4 = 90, SSm6×6 = 140 and LSm10×10 = 200. There are four magic
rectangles with equal magic sums MR2×6 = 30 × 90.

Example 5.15. Let’s consider a following magic square with even number magic sum based on the Result 5.11:
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The magic and semi-magic sums of above magic square are M4×4 = 120, S6×6 = 180 and L10×10 = 260. It is a magic square as it
satisfies the conditions given in (4), i.e., M = 2

3 × S. Moreover, the magic rectangles sums is MR2×6 = 40 × 120.

Example 5.16. Let’s consider a following magic square with odd number magic sum based on the Result 5.11:
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The magic and semi-magic sums of above magic square are M4×4 = 82, S6×6 = 123 and L10×10 = 203. It is a magic square as it
satisfies the conditions given in (4), i.e., M = 2

3 × S. Moreover, the magic rectangles sums is MR2×6 = 40 × 120

Result 5.12. Let’s consider following magic square of order 10 with reduced entries:

Details:

It is a single-digit bordered semi-magic square of order 10 embedded with double-digit bordered magic square of orders 8 . These
are semi-magic only at one diagonal. In order to bring it as a magic square we need some condition. It is given as
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T =
4
5
× L (5)

where T and L are magic sums of orders 8 and 10 respectively.

Below are three examples based on the Result 5.12. First example is of semi-magic squares and the second example as a magic
square obtained by applying the conditions given in (5).

Example 5.17. Let’s consider a following semi-magic square based on the Result 5.12:

The magic and semi-magic sums of above magic square are M4×4 = 90, T8×8 = 170 and LSm10×10 = 220. There are four magic
rectangles with equal magic sums MR2×4 = 40 × 80.

Example 5.18. Let’s consider a following magic square with even number magic sum based on the Result 5.12:
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The magic sums of above magic square are M4×4 = 106, T8×8 = 176 and L10×10 = 220. It is a magic square as it satisfies the
conditions given in (5), i.e., T = 4

5 × L. Moreover, there are four magic rectangles with equal magic sums MR2×4 = 35 × 70.

Example 5.19. Let’s consider a following magic square with odd number magic sum based on the Result 5.12:

61



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

Reduced Entries Algebraic Magic and Semi-Magic Squares of Orders 4, 6, 8 and 10,
Zenodo, July 05, 2025, pp. 1-85, https://doi.org/10.5281/zenodo.15814675

The magic sums of above magic square are M4×4 = 152, T8×8 = 252 and L10×10 = 315. It is a magic square as it satisfies the
conditions given in (5), i.e., T = 4

5 × L. Moreover, there are four magic rectangles with equal magic sums MR2×4 = 50 × 100.

Result 5.13. Let’s consider following mgic squares of order 10 with reduced entries:

Details:

It is a single-digit bordered semi-magic square of order 10 embedded with cornered magic square of order 8. The inner block is again
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a cornered magic square of order 6 with magic square of order 4 at the left upper corner. In order to bring it as a magic square we the
same condition as given in (5).

Below are three examples based on the Result 5.13. First example is of semi-magic square and the second example as a magic square
obtained by applying the condition given in (5)

Example 5.20. Let’s consider a following semi-magic square based on the Result 5.13:

The magic and semi-magic sums of above semi-magic square are M4×4 = 90, S6×6 = 120, T8×8 = 200 and LSm12×12 = 240. The magic
rectangle sums are given as MR2×4 = 30 × 60 and MR2×6 = 80 × 240.

Example 5.21. Let’s consider a following magic square with even number magic sum based on the Result 5.13:
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The magic sums of above magic square are M4×4 = 110, S6×6 = 150, T8×8 = 224 and L10×10 = 280. It is a magic square as it
satisfies the condition given in (5), i.e., i.e., T = 4

5 × L. Moreover, the magic sums of magic rectangles are MR2×4 = 30 × 60 and
MR2×4 = 74 × 222.

Example 5.22. Let’s consider a following magic square with odd number magic sum based on the Result 5.13:
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The magic sums of above magic square are M4×4 = 110, S6×6 = 150, T8×8 = 244 and L10×10 = 305. It is a magic square as it
satisfies the condition given in (5), i.e., i.e., T = 4

5 × L. Moreover, the magic sums of magic rectangles are MR2×4 = 40 × 80 and
MR2×4 = 94 × 282.

Result 5.14. Let’s consider following magic square of order 10 with reduced entries:

Details:
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It is a single-digit bordered semi-magic square of order 10 embedded with cornered magic square of order 8. The inner block is again
a single-digit bordered magic square of order 6 with magic square of order 4 at the middle. In order to bring it as a magic square we
need the same condition as given in (5).

Below are three examples based on the Result 5.14. First example is of semi-magic square and the second example as a magic square
obtained by applying the condition given in (5).

Example 5.23. Let’s consider a following semi-magic square based on the Result 5.14:

The magic and semi-magic sums of above magic square are M4×4 = 100, SSm6×6 = 150, T8×8 = 210 and LSm12×12 = 270. In this case
there two magic rectangles with magic sums MR2×6 = 60 × 180

Example 5.24. Let’s consider a following magic square with even number magic sum based on the Result 5.14:
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The magic sums of above magic square are M4×4 = 140, S6×6 = 200, T8×8 = 264 and L10×10 = 330. It is a magic square as it satisfies
the conditions given in (5). Moreover, in this case there are two magic rectangles with magic sums MR2×6 = 64 × 192.

Example 5.25. Let’s consider a following magic square with odd number magic sum based on the Result 5.14:
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The magic sums of above magic square are M4×4 = 140, S6×6 = 200, T8×8 = 236 and L10×10 = 295. It is a magic square as it satisfies
the conditions given in (5). Moreover, in this case there are two magic rectangles with magic sums MR2×6 = 36 × 108.

Result 5.15. Let’s consider following magic square of order 10 with reduced entries:

Details:

It is a single-digit bordered semi-magic square of order 10 embedded with cornered magic square of order 6. These are semi-magic
at one diagonal. In order to bring it as a magic square we need two conditions. These are as follows:
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T =
4
5
× L and S =

3
4
× T, (6)

where the letters M, S, T and L represents magic squares of orders 4, 6, 8 and 10.

Below are three examples based on the Result 5.15. First example is of semi-magic squares and the second example as a magic
square obtained by applying the conditions given in (6).

Example 5.26. Let’s consider a following semi-magic square based on the Result 5.15:

The magic and semi-magic sums of above magic square are M4×4 = 120, SSm6×6 = 240, T8×8 = 280 and LSm10×10 = 330. In this case
the magic rectangles sums is given as MR2×4 = 120 × 240.

Example 5.27. Let’s consider a following magic square with even number magic sum based on the Result 5.15:
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The magic sums of above magic square are M4×4 = 120, SSm6×6 = 198, T8×8 = 264 and L10×10 = 330. It is a magic square as it satisfies
the conditions given in (6). Moreover, in this case the magic rectangles sum is given as MR2×4 = 78 × 156.

Example 5.28. Let’s consider a following magic square with odd number magic sum based on the Result 5.15:
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The magic sums of above magic square are M4×4 = 121, SSm6×6 = 195, T8×8 = 260 and L10×10 = 325. It is a magic square as it satisfies
the conditions given in (6). Moreover, in this case the magic rectangles sum is given as MR2×4 = 74 × 148.

Result 5.16. Let’s consider following magic square of order 10 with reduced entries:

Details:

It is a single-digit bordered semi-magic square of order 10 embedded with magic squares of orders 4, 6 and 8. These are semi-magic
only at one diagonal. In order to bring it as a magic square we need three conditions. These are as follows:
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T =
4
5
× L S =

3
4
× T and M =

3
4
× S, (7)

where the letters M, S, T and L represents magic squares of orders 4, 6, 8 and 10.

Below are three examples based on the Result 5.16. First example is of semi-magic squares and the second and third examples are
magic square obtained by applying the conditions given in (7), where the magic sum for the second example is even number and for
the third example is odd number.

Example 5.29. Let’s consider a following semi-magic square based on the Result 5.16:

The magic and semi-magic sums of above magic square are M4×4 = 100, SSm6×6 = 130, TSm8×8 = 180 and LSm10×10 = 220.

Example 5.30. Let’s consider a following magic square with even number magic sum based on the Result 5.16:
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The magic sums of above magic square are M4×4 = 144, S6×6 = 216, T8×8 = 288 and L10×10 = 360. It is a magic square as it satisfies
the conditions given in (7).

Example 5.31. Let’s consider a following magic square with odd number magic sum based on the Result 5.16:
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The magic sums of above magic square are M4×4 = 138, S6×6 = 207, T8×8 = 276 and L10×10 = 345. It is a magic square as it satisfies
the conditions given in (7).

Result 5.17. Let’s consider following magic square of order 10 with reduced entries:

Details:

It is a single-digit bordered semi-magic square of order 10 embedded with a cornered magic squares of orders 8 containing magic
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square of order 6 at the upper-left corner. These are semi-magic only at one diagonal. In order to bring it as a magic square we need a
condition given in (5). The letters T and L represents magic squares of orders 8 and 10.

Below are two examples based on the Result 5.17. First example is of semi-magic squares and the second example is magic square
obtained by applying the condition given in (5).

Example 5.32. Let’s consider a following semi-magic square based on the Result 5.17:

The magic and semi-magic sums of above magic square are

First Example Second Example

M6×6 = 150 M6×6 = 150

T8×8 = 220 T8×8 = 220

L10×10 = 270 L10×10 = 275.

The magic rectangles sums are:

First Example Second Example

MR2×6 = 70 × 210 MR2×6 = 70 × 210.
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Result 5.18. Let’s consider following magic square of order 10 with reduced entries:

Details:

It is a single-digit bordered semi-magic square of order 10 embedded with a magic squares of orders 6. It is semi-magic only at one
diagonal. In order to bring it as a magic square we need two conditions given in (6). The letters S, T and L represents magic squares of
orders 6, 8 and 10.
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Below are two examples based on the Result 5.18. First example is of semi-magic squares and the second example is a magic square
obtained by applying the conditions given in (6).

Example 5.33. Let’s consider a following semi-magic square based on the Result 5.18:

The magic and semi-magic sums of above magic square are

First Example Second Example

M6×6 = 150 M6×6 = 150

T8×8 = 200 T8×8 = 200

L10×10 = 270 L10×10 = 250.

Result 5.19. Let’s consider following magic square of order 10 with reduced entries:
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Details:

It is a single-digit bordered semi-magic square of order 10 embedded with a striped magic square of order 8. It is semi-magic only
at one diagonal. In order to bring it as a magic square we need a condition given in (5). The letters T and L represents magic squares of
orders 8 and 10.

Below are two examples based on the Result 5.19. First example is of semi-magic squares and the second example is a magic square
obtained by applying the conditions given in (5).
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Example 5.34. Let’s consider a following semi-magic square based on the Result 5.19:

The magic and semi-magic sums of above magic square are

First Example Second Example

T8×8 = 160 T8×8 = 160

L10×10 = 220 L10×10 = 200.

In both the examples the magic sums of 8 magic rectangles appearing magic square of order 8 are of equal sums, i.e., 40 × 80.

Result 5.20. Let’s consider following magic square of order 10 with reduced entries:
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Details:

It is a single-digit bordered semi-magic square of order 10 embedded with a pandiagonal magic square of order 8 divided in four
equal sums magic squares of order 4. It is semi-magic only at one diagonal. In order to bring it as a magic square we need a condition
given in (5). The letters T and L represents magic squares of orders 8 and 10.

Below are two examples based on the Result 5.20. First example is of semi-magic squares and the second example is a magic square
obtained by applying the conditions given in (5).
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Example 5.35. Let’s consider a following semi-magic square based on the Result 5.20:

The magic and semi-magic sums of above magic square are

First Example Second Example

T4×4 = 120 T4×4 = 120

T8×8 = 240 T8×8 = 240

L10×10 = 310 L10×10 = 300.
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6 Author’s Contribution to Magic Squares and Recreation Numbers

For author’s contribution to magic squares and recreation numbers lease see the links below:

• Inder J. Taneja, Magic Squares,

(i) https://numbers-magic.com/?p=668

(ii) https://inderjtaneja.wordpress.com/2019/06/27/publications-magic-squares/

• Inder J. Taneja, Recreation of Numbers,

(i) https://numbers-magic.com/?p=671

(ii) https://inderjtaneja.wordpress.com/2019/06/27/publications-recreation-of-numbers/
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