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Abstract

The author worked on different kinds of magic squares, such as block-wise, bordered, block-
bordered and block-wise bordered magic squares. The block-wise bordered magic squares
are very much similar to bordered magic squares, where the numbers are replaced by blocks
of magic squares. For the first time in history of magic squares, a new concept in construction
of magic squares is considered. It is based on bordered magic rectangles. This work brings
different types and styles of magic squares in two ways. One using small blocks of bordered
magic rectangles, and the second process is based on the algebraic formula (a + b)2, a 6= b.
Both the processes uses small blocks of bordered magic rectangles. This work is revised a
version of author’s previous work [31], and brings magic squares of orders 6, 8, 10 and 12. This
work is with more quantity of magic squares then previous version. For further work on orders
14, 16 and 18 refer [31, 32, 33, 33, 34, 35, 36].

1Formerly, Professor of Mathematics, Federal University of Santa Catarina, Florianópolis, SC, Brazil (1978-2012).
Also worked at Delhi University, India (1976-1978).
E-mail: ijtaneja@gmail.com;Web-sites: http://inderjtaneja.com; http://numbers-magic.com;
Twitter: @IJTANEJA; Instagram: @crazynumbers.
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1 Introduction

The magic sums of order n of consecutive numbers from 1 to n2 is given by

Sn×n := n× (1 + n2)
2 , n ≥ 3. (1)

This formula is applied to all order magic squares. Based on this formula we can easily check the
possibilities of blocks of equal or unequal sums to construct block-wise magic squares. On the other side
there are bordered magic squares. It is always possible to construct any order bordered magic squares,
but the block-wise magic squares are not possible to construct always, for examples, magic squares of
orders 10, 11, 13, 14, 17, 19, 22, 23, 26, etc. These are the cases of orders known by p and 2p, where p
is a prime number. These types of orders are constructed as block-bordered magic squares. There are
four different kinds of magic squares. These four types are block-wise, bordered,block-bordered and
block-wise bordered magic squares. Below are few details of author’s work on these four types:

1. Block-Wise: Below are two examples of block-wise magic squares of order 12.
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More details on block-wise magic squares from orders 12 to 45 can be seen in author’s work [4, 5,
6, 7, 9, 10].

2. Bordered: The borderedmagic squares are extensively studied by H.White [1]. These constructions
are by use of programming developed by H. White [1]. See below two examples of orders 10 and 12.

More details can be seen in author’s work [11, 12, 13, 14, 15, 16, 17].

3. Block-Bordered: The block-bordered magic squares are magic squares where we are unable to
work with block-wisemagic squares. These magic squares are of orders p or 2p, where p is a prime
number. For example, magic squares of orders 10, 11, 13, 14, etc. In this case we write only external
border and the inner parts are constructed as blocks. See below two examples of orders 10 and 14:
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For more details see authors work [18, 19, 10, 21, 22, 23, 23, 24].

From this work onwards, the construction of magic squares of order 2p, where p is a prime number
is solved, i.e, for the orders 10, 14, 22, 26 etc. It can be done two ways:

(i) Using magic rectangles or bordered magic rectangles.

(ii) Using algebraic formula like (a + b)2, a 6= b.

This work is revised version of author’s previous work [31], and brings magic squares of orders 6, 8, 10
and 12. This work is with much more magic squares then previous work. For further work on the orders
14, 16 and 18 refer [32, 33, 33].

2 Magic Squares of Order 6

In this section we have written three magic squares of order 6. One is bordered and one is based on
bordered magic rectangle. See below:
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The first two are well known in the literature and the third is new. It is appearing for the first time.

3 Magic Squares of Order 8

In this section we have written 6 magic squares of order 8 using bordered magic rectangles. These
includes of type (a + b)2, a 6= b and bordered with magic squares of order 6.
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4 Magic Squares of Order 10

In this section we have written 16 magic squares of order 10. These are of three types based on bordered
magic rectangles. These includes of type (a + b)2, a 6= b and bordered with magic squares of order 8.
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5 Magic Squares of Order 12

In this section we have written 45 magic squares of order 12. These are of three types based on bordered
magic rectangles. These includes of type (a + b)2, a 6= b and bordered with magic squares of order 10.
The first two magic squares are pandiagonal and the others are normal magic squares.
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6 Author’s Contribution to Magic Squares and Recreation Num-
bers

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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