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Abstract
This work brings three types of double digits bordered magic squares. The first type is already known and is
presented from orders 7 to 108 by author [82]. The second types are striped double digits magic squares.
The third types are semi-striped double digits magic squares. We called these magic squares semi-striped
as inner blocks are either magic squares of order 3 or order 5. The total work is for the orders 7 to 50. The
excel files of whole work are available at the link given above
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1 Introduction
Below are details of classifications of bordered magic squares.

1.1 Classification of Bordered Magic Squares

1.1.1 Odd Numbers Multiples
• Single Digit: Bordered magic squares based on single digit [10, 11, 1].

• Three Digits: Bordered magic squares based on magic squares of order 3 [33].

• Five Digits: Bordered magic squares multiples of magic squares of order 5 [34].

• Seven Digits: Bordered magic squares multiples of magic squares of order 7 [35].

• Nine Digits: Bordered magic squares multiples of magic squares of order 9 [36]

• Eleven Digits: Bordered magic squares multiples of magic squares of order 11 [37]

• Thirteen Digits: Bordered magic squares multiples of magic squares of order 13 [38]

• Fifteen Digits: Bordered magic squares multiples of magic squares of order 15 [39]

• Seventeen Digits: Bordered magic squares multiples of magic squares of order 17 [40]

• Nineteen Digits: Bordered magic squares multiples of magic squares of order 19 [41]

1.1.2 Even Numbers Multiples
• Two Digits: Bordered magic squares based on magic rectangles multiples of 2 [92, 93, 70, 71, 71, 72].

• Four Digits: Bordered and Pandiagonal magic squares multiples of magic squares of order 4 [24].

• Six Digits: Bordered magic squares multiples of magic squares of order 6 [25]

• Eight Digits: Bordered and Pandiagonal magic squares multiples of magic squares of order 8 [26]

• Ten Digits: Bordered magic squares multiples of magic squares of order 10 [27]

• Twelve Digits: Bordered and Pandiagonal magic squares multiples of magic squares of order 12 [28]

• Fourteen Digits: Bordered magic squares multiples of magic squares of order 14 [29]

• Sixteen Digits: Bordered and Pandiagonal magic squares multiples of magic squares of order 16 [30]

• Eighteen Digits: Bordered magic squares multiples of magic squares of order 18 [31]

• Twenty Digits: Bordered and Pandiagonal magic squares multiples of magic squares of order 20 [32]
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1.2 Double Digits Bordered Magic Squares

The author worked on even order double digits bordered magic squares. This works starts from order 8 and goes
up to order 40:

The work for order of type 4k, k = 2, 3, . . ., i.e., for orders 8, 12, 16, 20, 24, 28, 32, 36 and 40:

1. Two Digits Bordered Magic Squares Multiples of 4: Orders 8 to 24 [92].

2. Two Digits Bordered Magic Squares of Orders 28 and 32 [93].

3. Two digits Bordered Magic Squares of Orders 36 and 40[72].

The work is for the order of type 4k + 2, k = 2, 3, . . . , i.e., for the orders 10, 14, 18, 22, 26, 30, 34 and 38:

1. Two digits Bordered Magic Squares of Orders 10, 14, 18 and 22 [70].

2. Two digits Bordered Magic Squares of Orders 26 and 30 [71].

3. Two digits Bordered Magic Squares of Order 34 and 38 [73].

Also, the author worked on odd order double digits bordered magic squares. This works starts from order 7
and goes up to order 31:

1. Odd Order Magic Squares: Orders 3 to 15 [74].

2. Magic Squares of Orders 17 and 19 [75].

3. Magic Squares of Orders 21 and 23 [76].

4. Magic Squares of Order 25 [77].

5. Magic Squares of Order 27 [78].

6. Magic Squares of Order 29 [79].

7. Magic Squares of Order 31 [80].

Above the work is only up to order 31 for odd order case, and up to order 40 for even order case. The above study
is extended up to order 108 [82].
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1.3 Striped Magic Squares

The author worked on striped magic squares in different situations.

1. Striped Magic Squares of Even Orders 6, 8, 10, 12 and 14 [89].

2. Striped Magic Squares of 12 [90].

3. 5600+ Striped Magic Squares of Order 16 [91].

4. Striped Magic Squares of 18 [86].

5. Striped Magic Squares of 20 [87].

In this work we have three types of magic squares based on two digits borders. The one is normal double digits
bordered magic squares studied already in previous work [82]. The second type is semi-striped magic squares and
the third type is striped magic squares. Here the examples are only up to order 18. The higher orders magic squares
up to order 50 are available in excel files attached with this work. This work is first time given in the literature, and
is different in its own way.

2 Double Digits Bordered Magic Squares
This work brings three types of double digits bordered magic squares. The first type is already known and is presented
by author [82]. The second types are striped double digits magic squares. The third types are semi-striped double
digits magic squares. We called these magic squares semi-striped as inner blocks are either magic squares of order
3 or order 5.
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2.1 Order 7

The first magic square is general double digits bordered magic square. The second one is semi-striped magic
squares, as it is constructed with equal width striped magic rectangles except the inner block of order 3. It is
magic square of order 3. The third magic square is also semi-striped magic square as it is constructed with four
equal sum equal width magic rectangles. It is semi-striped as the inner block is a magic square of order 3.
Summarizing, there are three magic squares, the first one is general double digits bordered magic square. The
other two are semi-stripled magic squares. The inner block is a magic squares of order 3.
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2.2 Order 8

The first magic square is general double digits bordered magic square. The second one is striped magic square,
as it is constructed with equal width striped magic rectangles. The third magic square is also striped magic square
as it is also constructed with equal width magic rectangles. Summarizing the first magic square is general double
digits bordered magic square. The last two are striped double digits bordered magic squares.
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2.3 Order 9

The first magic square is general double digits bordered magic square. The second one is semi-striped magic
squares, as it is constructed with equal width striped magic rectangles except the inner block of order 5. It is
magic square of order 5. The third magic square is also semi-striped magic square as it is constructed with four
equal sum equal width magic rectangles. It is also semi-striped as the inner block is a magic square of order
5. Summarizing, we have one magic square as general double digits bordered magic square. The other two as
semi-striped magic squares.
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2.4 Order 10

The first magic square is general double digits bordered magic square. The second one is striped magic square,
as it is constructed with equal width striped magic rectangles. The third magic square is also striped magic square
as it is also constructed with four equal sum equal width magic rectangles. Summarizing the first magic square
is general double digits bordered magic square. The last two are striped double digits bordered magic square.
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2.5 Order 11

The first magic square is general double digits bordered magic square. The second one is semi-striped magic
squares, as it is constructed with equal width striped magic rectangles except the inner block of order 3. It is
magic square of order 3. The third magic square is also semi-striped magic square as it is constructed with four
equal sum equal width magic rectangles. It is semi-striped as the inner block is a magic square of order 3.
Summarizing, there are three magic squares, the first one is general double digits bordered magic square. The
other two are semi-stripled magic squares. The inner block is a magic squares of order 3.
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2.6 Order 12

The first magic square is general double digits bordered magic square. The second one is striped magic square,
as it is constructed with equal width striped magic rectangles. The third magic square is also striped magic square
as it is also constructed with equal width magic rectangles. Summarizing the first magic square is general double
digits bordered magic square. The last two are striped double digits bordered magic squares.
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2.7 Order 13

The first magic square is general double digits bordered magic square. The second one is semi-striped magic
squares, as it is constructed with equal width striped magic rectangles except the inner block of order 5. It is
magic square of order 5. The third magic square is also semi-striped magic square as it is constructed with four
equal sum equal width magic rectangles. It is also semi-striped as the inner block is a magic square of order
5. Summarizing, we have one magic square as general double digits bordered magic square. The other two as
semi-striped magic squares.
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2.8 Order 14
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The first magic square is general double digits bordered magic square. The second one is striped magic square,
as it is constructed with equal width striped magic rectangles. The third magic square is also striped magic square
as it is also constructed with four equal sum equal width magic rectangles. Summarizing the first magic square
is general double digits bordered magic square. The last two are striped double digits bordered magic square.

2.9 Order 15
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The first magic square is general double digits bordered magic square. The second one is semi-striped magic
squares, as it is constructed with equal width striped magic rectangles except the inner block of order 3. It is
magic square of order 3. The third magic square is also semi-striped magic square as it is constructed with four
equal sum equal width magic rectangles. It is semi-striped as the inner block is a magic square of order 3.
Summarizing, there are three magic squares, the first one is general double digits bordered magic square. The
other two are semi-stripled magic squares. The inner block is a magic squares of order 3.
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2.10 Order 16
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The first magic square is general double digits bordered magic square. The second one is striped magic square,
as it is constructed with equal width striped magic rectangles. The third magic square is also striped magic square
as it is also constructed with equal width magic rectangles. Summarizing the first magic square is general double
digits bordered magic square. The last two are striped double digits bordered magic squares.
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2.11 Order 17
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The first magic square is general double digits bordered magic square. The second one is semi-striped magic
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squares, as it is constructed with equal width striped magic rectangles except the inner block of order 5. It is
magic square of order 5. The third magic square is also semi-striped magic square as it is constructed with four
equal sum equal width magic rectangles. It is also semi-striped as the inner block is a magic square of order
5. Summarizing, we have one magic square as general double digits bordered magic square. The other two as
semi-striped magic squares.

2.12 Order 18
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The first magic square is general double digits bordered magic square. The second one is striped magic square,
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as it is constructed with equal width striped magic rectangles. The third magic square is also striped magic square
as it is also constructed with four equal sum equal width magic rectangles. Summarizing the first magic square
is general double digits bordered magic square. The last two are striped double digits bordered magic square.

We observe that in case of even order magic squares, the last two types of magic squares are striped magic
squares. In case of odd order magic squares, the last two types of magic squares are semi-striped magic squares,
since there are magic squares of orders 3 or 5 as inner blocks.

Moreover these are divided in four groups of orders as follows:

(i) 7, 11, 15,...

(ii) 8, 12, 16,...

(iii) 9, 13, 17,...

(iv) 10, 14, 18,...

For higher orders from 19 to 50 see the excel file given at the link ”https://numbers-magic.com/?p=15002”.

Acknowledgement
Most of the results are done manually. Few case of lower order done by a software by H. White [1]. The author is
thankful to H. White for providing script.

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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