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Block-Wise Bordered Magic Squares Multiples of 9

Inder J. Taneja1

Abstract

During past years author worked with block-wise borderedmagic squares of even number blocks. These are based on equal sums magic squares
of orders 4, 6, 8, 10, etc. This type of work is an extension of classical bordered magic squares. In case of multiples of 4, the extension is made for
pandiagonal magic squares [23]. For multiples of order 6 refer Taneja [24]. For the first time, we are presenting here bordered magic squares of
odd number blocks. Recently, author worked on multiples of 3, 5 and 7. These are based on different sums of magic squares of order 3, 5 and 7
[29, 30, 31]. This work is for multiples of 9. This we have done with two different types of magic squares of order 9. Higher order examples can be
seen in Excel file attached with the work. The total work is up to order 144.
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1 Introduction
During past years author [2, 3, 4, 5, 6, 7, 8] worked with block-wise magic squares from orders 12 to 47. Author [9, 10, 11, 12, 13, 14] also worked with
bordered magic squares. The study on bordered magic squares is extended to block-bordered magic squares [15, 16, 17]. This is specially done for the
magic squares of orders p and 2p, where p is a prime number. This study is still extended to block-wise bordered magic squares [18, 19, 20, 21]. Some
conection with Pythagorean triples and area-representations are also made [23, 24, 25, 26, 27]. The main property of bordered magic squares is that if
we remove external borders, still we get sub-bordered magic squares, i.e., each layer in itself lead us to magic squares. In many cases, the properties of
bordered magic square are seperated by even and odd orders magic squares. In many cases, we get good properties for the even order bordered magic
squares. In some cases, we have to use fractional numbers to reach minimum perfect square sum of entries. For more study on bordered magic squares
refer H. White’s web-site [1].

The idea of bordered magic squares is already discussed by H. White’s web-site [1] where the borders are of single digits. Borders multiples of even
numbers starting from order 4 are done extensively by author [23, 24, 25, 26, 27, 28].

Recently, for the first time, we presented bordered magic squares of odd number blocks. In case of multiples of 3, we worked with different sums magic
squares of order 3. In case of multiples of 5 and 7, we worked with pandiagonal and bordered magic squares of order 5 and 7. This work is for multiples
of 9. Here also we work with two types of magic squares of order 9. One pandiagonal and another is bordered magic squares of order 9. The procedure,
how to get these block-wise bordered magic squares is also explained. Pandiagonal magic squares multiples of 9 are also given. This work is up to order
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54. Higher orders examples can be seen in Excel file attached with this work. Before proceeding further, let’s summarize, the idea of block-wise bordered
magic squares:

1.1 Summary of Bordered Magic Squares

1.1.1 Odd Numbers Multiples

• Single Digit: Bordered magic squares based on single digit [9, 10, 1].

• Two Digits: Bordered magic squares based on magic rectangles multiples of 2 [59, 60, 61, 62, 62, 63].

• Three Digits: Bordered magic squares based on magic squares of order 3 [29].

• Five Digits: Bordered magic squares based on magic squares of order 5 [30].

• Seven Digits: Bordered magic squares based on magic squares of order 7 [31].

• Nine Digits: Bordered magic squares based on magic squares of order 9 [32] (This work).

1.1.2 Even Numbers Multiples

• Four Digits: Bordered magic squares based on magic squares of order 4 [23].

• Six Digits: Bordered magic squares based on magic squares of order 6 [24].

• Eight Digits: Bordered magic squares based on magic squares of order 8 [25].

• Ten Digits: Bordered magic squares based on magic squares of order 10 [26].

• Twelve Digits: Bordered magic squares based on magic squares of order 12 [27].

• Fourteen Digits: Bordered magic squares based on magic squares of order 14 [28].

The advantage in working with even number multiples is that we can work equal sums blocks of magic squares.

Let’s see below the some examples of block-wise bordered magic squares multiples 9, where magic squares of order 9 are considered in two different
ways.
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2 Block-Wise Bordered Magic Squares Multiples of 9

2.1 Bordered Magic Squares of Orders 15 and 16

Let’s consider bordered magic square of orders 15 and 6 given by

The entries of above two magic squares are sequential numbers starting from 1:

D11×11 := {1, 2, . . . , 224, 225}
D12×12 := {1, 2, . . . , 255, 256}

The property of bordered magic squares is that removing the upper borders still we are left with magic squares of sequential values.

Multiplying each entry of above two magic squares of orders 15 and 16 by 81, we get

4



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

Block-Bordered Magic Squares Multiples of 9, Zenodo,
May 24, 2023, pp. 1-21, https://doi.org/10.5281/zenodo.7966756

In this case, the entries distributions of these two magic squares are given by

D17×7 := {81, 162, . . . , 18144, 18225}
D18×8 := {81, 162 . . . , 20655, 20736}.

Let’s consider following two of magic squares of order 9.
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Let’s replace each entry in above two magic squares of orders 15 and 16 by above two magic squares of order 9. The entries chosen in these magic
squares is as given below:

81 → 1, 2, . . . , 81
162 → 82, 83, . . . , 162
249 → 163, 164, . . . , 249
. . . → . . . . . .

20655 → 20575, 20576, . . . , 20655
20736 → 20656, 20657 . . . , 20736

This lead us to two big block-bordered magic squares of orders 135 and 144. Since these two magic squares are very big, these are given in excel file
attached with this work.

The multiples blocks are two different kinds of magic squares of order 9. Based on these two big magic squares we get the following magic squares.

2.2 Magic Squares of Order 54

Below are two magic squares of order 54 obtained from magic squares of order 144. It is obtained by the application of the formula ormula a2 − b2

2 , a > b, i.e.,

subtract 1442 − 542

2 := 8910 from each entry of magic squares order 144, we get the following two magic squares of order 54:
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2.3 Magic Squares of Order 45

Below are two magic squares of order 45 obtained from magic squares of order 135. It is obtained by the application of the formula ormula a2 − b2

2 , a > b, i.e.,

subtract 1352 − 452

2 := 8100 from each entry of magic squares order 135, we get the following two magic squares of order 45:
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2.4 Magic Squares of Order 36

Below are two magic squares of order 36 obtained from magic squares of order 144. It is obtained by the application of the formula ormula a2 − b2

2 , a > b, i.e.,

subtract 1442 − 362

2 := 9720 from each entry of magic squares order 144, we get the following two magic squares of order 36:
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2.5 Magic Squares of Order 27

Below are two magic squares of order 27 obtained from magic squares of order 144. It is obtained by the application of the formula ormula a2 − b2

2 , a > b, i.e.,

subtract 452 − 272

2 := 648 from each entry of magic squares order 45, we get the following two magic squares of order 27:
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More examples of higher order can also be obtained in a similar way. See the attached excel file giving block-bordered magic squares from orders 9 to
144.

3 Author’s Contribution to Recreation of Numbers and Magic Squares
• Inder J. Taneja, Recreation of Numbers - https://numbers-magic.com/?p=671.

• Inder J. Taneja, Magic Squares - https://numbers-magic.com/?cat=3.
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