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Abstract

It is revised version of author’s previous work [44]. It brings new ideas of construction of magic squares. This work is for
the order 14. The new ideas used to bring these magic square are: bordered magic rectangles, bordered double digits
magic rectangles, cornered magic rectangles, striped magic rectangles, etc. When the length and width are equal
these becomes as magic squares. Another idea used is of algebraic formula (a + b)2. Here we consider small blocks of
magic squares and magic rectangles, such as a2, b2, a × b and b × a. These are available as pdf file at author’s site, whose
links are given above. For previous works of orders 6, 8, 10 and 12 refer Taneja[3, 4, 44]
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1 Introduction

In this work, we shall bring magic squares of orders 6, 8, 10 and 12. There are written in different styles and designs.
Moreover, these are based on different kinds of new aspects of magic rectangles. These includes:

(i) Bordered Magic Rectangles.

(ii) Bordered Double Digits Magic Rectangles.

(iii) Cornered Magic Rectangles.

(iv) Striped Magic Rectangles.
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(v) Algebraic Formula Type (a + b)2.

The above items are not known in the literature of magic squares. These are author’s recent ideas in construction of
magic squares. Let’s understand one by one the above 5-items.

1.1 Bordered Magic Rectangle

Bordered magic squares are well known in the literature. See below an example of bordered magic square of order 10.

Bordered magic rectangles are not very well known in the literature. See below two examples:

Example 1. Below are two examples of bordered magic rectangle of orders 6 × 10 and 8 × 10

These are known as single digit bordered magic rectangles. More bordered magic rectangles of similar kind can be
constructed using H. White’s [1] software. The idea of this work is to use similar kind of small bordered magic rectangles
to bring magic squares. See below two examples of orders 6 and 10:
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1.2 Bordered Double Digits Magic Rectangles

Above we explained above the bordered magic rectangles are of single digit borders. Here we shall bring double digits
bordered magic rectangles. See below few examples.

Example 2. Below is an example of double digit bordered magic rectangle of order 6 × 14:

The magic rectangle of width 2 are of equal sums. See below:
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Example 3. Below is an another example of double digit bordered magic rectangle of order 10 × 12:

The magic rectangle of width 2 are of equal sums. See below:
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Based on same idea below are two different ways of writing magic square of order 8.

1.3 Cornered Magic Rectangles

Above we explained bordered magic rectangles in two different ways. One with single digits borders and another with
double digit borders.are of single digit borders. Here we shall bring idea of cornered magic rectangles. We shall use
same idea of equal sums double digits as in case of bordered double digits but in a little different aspect. See below two
examples.

Example 4. Below is an example of cornered magic rectangle of order 6 × 10:

6



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

Different Types of Magic Squares of Order 14,
Zenodo, November 19, 2023, pp. 1-35, https://doi.org/10.5281/zenodo.10153249

Example 5. Below is an example of cornered magic rectangle of order 10 × 18:
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From above examples, we observe that when we remove external double digits borders only in two-sides, still we
areleft with cornered magic rectangles. Sometimes these kinds of cornered magic rectangles, we call as embedded or
nested cornered magic rectangles.

More studies on above three types of magic rectangles are available at [90]. To calculate these magic rectangles using
software refer H. White’s [1] download page

1.4 Striped Magic Rectangles

We observe from double digits magic rectangles that any order magic rectangles with width 2 are always magic rectangles,
i.e., these are of magic rectangles of type 2 × 4, 2 × 6, 2 × 8, etc. But this property is not true for the cornered magic
rectangles. Below are few examples where we have cornered magic rectangles with the property that order multiple of
two is always a magic rectangle. See below two exaples.

Example 6. Below is an example of a striped cornered magic rectangle of order 6 × 14:

The sums are as follows:

8



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

Different Types of Magic Squares of Order 14,
Zenodo, November 19, 2023, pp. 1-35, https://doi.org/10.5281/zenodo.10153249

Example 7. Below is an example of another striped cornered magic rectangle of order 10 × 12:

The sums are as follows:

Based on above idea below are two examples of striped magic squares
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More studies on striped magic square are available at author’s site [2]

1.5 (a + b)2−Type

In this case, we consider two small magic squares one as a and another as b, then put in between magic rectangles of
orders a × b and b × a. See below two examples of orders 10 and 12.

Based on above five ideas, below are magic squares of orders 6, 8, 10 and 12.
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2 Magic Squares of Order 14

In this section we have written 3354 magic squares of order 14. These are based on 5 items given above. Since there are
3354 magic squares of order 14, we have divided them in 10 parts. Below are details.

2.1 Part 1. General or Mixed Magic Squares

This part give some general magic square of order 14. Below are only 6 examples. The examples are in a pdf file attached
below:
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2.2 Part 2. Magic Squares of Order 6 in the Middle

This part give some magic square of order 14 written in different ways. All these magic squares magic square of order 6
is in the middle. There are different choices of magic squares of order 6. See below few examples:
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2.3 Part 3. (a + b)2−Type, where a=8 and b=6

This part give some magic square of order 14 based on the algebraic formula (a + b)2. Here a=8 and b=6. Since there are
many possiblities of writing magic squares of orders 8 and 6, this give different magic squares of order 14. The complete
pdf file is atached. Moreover, the magic rectangle of type (a + b) or (b + a) are also taken in different forms. See below
few examples:
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2.4 Part 4. (a + b)2−Type Closed Form I

This part give magic squares of order 14 based on the algebraic formula (a + b)2. Here it is applied in little different way.
We have taken in three different ways a magic rectangle of order 6 × 14. Also different forms of magic rectangles of order
6 × 8 are taken. Different types of magic squares of order 8 are considered to bring magic squares of order 14. See below
few examples.
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2.5 Part 5. (a + b)2−Type Closed Form II

This part is very much similar to previous part. Here instead of considering magic rectangles of order 6 × 14, we have
considered two different magic retangles of order 6 × 10 and 6 × 4 covering the space of magic rectangles of order 6 × 14.
The rest of work is similar to previous part. See below few examples.
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2.6 Part 6. Double Digits Embedded With Magic Squares of Order 10

This part is based on double digit magic squares. To bring magic squares of order 14, we have embedded it with magic
squares of order 10. The idea of double digits magic square is given above in a reference list. See below few examples.
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2.7 Part 7. Cornered Magic Squares

This part is brings cornered magic squares of order 14. These are of nested type. It allows us to write magic squares up
to order 14 in the beginning. It is done after some adjustment. More details on cornered magic squares are given in a
reference list given in the beginning of the work. See below few examples.
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2.8 Part 8. (a + b)2−Type, where a = 10 and b = 4

This part give some magic square of order 14 based on the algebraic formula (a + b)2. Here a = 10 and b = 4. It is written
in two different way. One call as open form, where we have used magic square of order 4 at the corner. The other two
are magic rectangles of order 4 × 10. Since we have many magic squares of order 10. Replacing different forms of magic
square of order 10, we get magic square of order 14. See below few examples.
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2.9 Part 9. (a + b)2−Type, where a = 10 and b = 4 Closed Form

This part give some magic square of order 14 based on the algebraic formula (a + b)2. Here a = 10. Instead considering
b = 4, we have considered directly the magic rectangles of order 4 × 10. Two of them are complete magic rectangles of
order 4 × 10 and the third is combination of magic rectangles of orders 4 × 10 and 4 × 4. Since we have many magic
squares of order 10. Replacing different forms of magic square of order 10, we get magic square of order 14. See below
few examples.
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2.10 Part 10. Bordered Magic Squares: Embedded with Magic Squares of Order 12

This part is very much similar to double digits bordered magic squares. Here instead of border of double digits, we have
single digit border. The inner part is replaced by magic squares of order 12. See below few examples.
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3 Author’s Contribution to Magic Squares and Recreation 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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