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Abstract

We know that we can always write block-wise magic squares of any order except for the orders of type p and 2p, where

p is a prime number. On the other hand we can always write bordered magic squares of any order. The aims of this

work is to bring both bordered and block-wise magic squares. These block-wise and block-bordered magic squares

are of orders 8 to 26. All these magic squares are with magic sums as 21, 212 and 2021. In some cases, such as of orders

8,9, 16 and 25 are also bimagic squares. In case of order 24 with the blocks of orders 3 and 8 the magics squares also

turns semi-bimagic squares. This work is based on authors three paper [49, 50, 51]

Contents

1 Block-Wise and Block-Bordered Magic Squares 4

1.1 Block-Wise Magic Squares of Order 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

1.1.1 First Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

1.1.2 Second Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

1.2 Block-Wise Magic Squares of Order 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
1Formerly, Professor of Mathematics, Universidade Federal de 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;
Twitter: @IJTANEJA;
Instagram: @crazynumbers.

1



Inder J. Taneja
https://inderjtaneja.com

Block-Wise and Block-Bordered Magic and Bimagic Squares With Magic Sums
21, 212 and 2021, December 20, 2020, pp. 1-118, https://doi.org/10.5281/zenodo.4380343

1.2.1 First Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

1.2.2 Second Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

1.3 Block-Bordered Magic Square of Order 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

1.3.1 First Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

1.3.2 Second Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

1.4 Block-Bordered Magic Squares of Order 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

1.4.1 First Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

1.4.2 Second Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

1.5 Block-Wise Magic Squares of Order 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

1.5.1 First Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

1.5.2 Second Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

1.5.3 Third Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

1.6 Block-Bordered Magic Squares of Order 13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

1.6.1 First Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

1.6.2 Second Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

1.7 Block-Bordered Magic Squares of Order 14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

1.7.1 First Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

1.7.2 Second Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

1.7.3 Third Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

1.8 Block-Wise Magic Squares of Order 15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

1.8.1 First Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

1.8.2 Second Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

1.9 Block-Wise Magic Squares of Order 16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

1.9.1 First Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

1.9.2 Second Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

1.10 Block-Bordered Magic Squares of Order 17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

1.10.1 First Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

1.10.2 Second Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

2



Inder J. Taneja
https://inderjtaneja.com

Block-Wise and Block-Bordered Magic and Bimagic Squares With Magic Sums
21, 212 and 2021, December 20, 2020, pp. 1-118, https://doi.org/10.5281/zenodo.4380343

1.11 Block-Wise Magic Squares of Order 18 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

1.11.1 First Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

1.11.2 Second Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

1.12 Block-Bordered Magic Squares of Order 19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

1.12.1 First Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54

1.12.2 Second Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

1.13 Block-Wise Magic Squares of Order 20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60

1.13.1 First Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60

1.13.2 Second Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63

1.14 Block-Wise Magic Squares of Order 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

1.14.1 First Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66

1.14.2 Second Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

1.15 Block-Bordered Magic Squares of Order 22 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71

1.15.1 First Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72

1.15.2 Second Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75

1.16 Block-Bordered Magic Squares of Order 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77

1.16.1 First Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78

1.16.2 Second Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81

1.17 Block-Wise Magic Squares of Order 24 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84

1.17.1 First Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84

1.17.2 Second Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87

1.17.3 Third Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90

1.17.4 Forth Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93

1.18 Block-Wise Bimagic Square of Order 25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96

1.19 Block-Bordered Magic Squares of Order 26 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100

1.19.1 First Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101

1.19.2 Second Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104

1.19.3 Third Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107

3



Inder J. Taneja
https://inderjtaneja.com

Block-Wise and Block-Bordered Magic and Bimagic Squares With Magic Sums
21, 212 and 2021, December 20, 2020, pp. 1-118, https://doi.org/10.5281/zenodo.4380343

1.19.4 Forth Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110

2 Author’s Contributions to Magic Squares 113

1 Block-Wise and Block-Bordered Magic Squares

The author [38] wrote bordered magic squares for the general sum as a natural number n. Also in 2020, the author [39]

wrote bordered magic squares of orders 3 to 25 with magic sum 2020. Based on this idea, recently author worked on

bordered magic squares where magic sum is always 2021. The entries of magic squares are either fractional numbers or

decimal numbers. These entries are positive and/or negative values to giving sum 2021. Some of the sub-magic squres

sums lead us to Pythagorean triples. These are given for the bordered magic squares of even orders. This work brings

block-wise and block-bordered magic squares of order 8 to 26 giving final sums of magic squares as 21, 212 and 2021. The

magic squares of orders 8, 9, 12, 15, 16, 18, 20, 21, 24 and 25 are written as block-wise. In case of magic squares of orders

8, 9, 16 and 25 the magic squares are bimagic. The magic square of order for the blocks of orders 3 and 8 are also semi-

bimagic. The magic squares of orders 10, 11, 13, 17, 19, 22 and 26 are written as block-bordred magic squares. These are

based on block-wise magic squares written before. For example, the block-bordered magic squares of orders 10 is based

on block-wise magic squares of orders 8. The block-bordred magic squares of orders 11 and 13 are based on block-wise

magic square of order 9. The similar kind of processes goes on for the others orders magic squares. The subsections below

give block-wise and block-bordered magic squares of orders 8 to 26. The whole work is based authors previous three

works [49, 50, 51]

1.1 Block-Wise Magic Squares of Order 8

Below are block-wise magic squares of order 8 in two different ways giving magic sums as 21, 212 and 2021. The blocks

are of orders 4. In first case, the blocks of order 4 are pandiagonal with equal magic sums. In the second case the block of

order 2 as specified in the figure are of equal sums resulting in a bimagic square of order 8.

1.1.1 First Type

Below are block-wise construction of magic square of order 8 resulting in magic sums 21, 212 and 2021. The blocks of order

4 are pandiagonal magic squares with equal magic sums.
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In this case, the magic sums are given by

[S4×4 : S8×8 := 21] := 10.5

[S4×4 : S8×8 := 441] := 220.5

[S4×4 : S8×8 := 2021] := 1010.5.
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1.1.2 Second Type

Below are block-wise construction of magic square of order 8 resulting in magic sums 21, 212 and 2021. The sum of blocks

of 2×4 with equal sums same as of magic square resulting in bimagic squares of order 8.

In this case, magic squares of order 8 are bimagic with bimagic sums given by

[Sb8×8 : S8×8 := 21] := 2785.125

[Sb8×8 : S8×8 := 441] = 27040.125

[Sb8×8 : S8×8 := 2021] = 513285.125
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1.2 Block-Wise Magic Squares of Order 9

Below are block-wise magic squares of order 9 in two different ways giving magic sums as 21, 212 and 2021. The blocks are

of orders 3. In first case, the blocks of order 3 are semi-magic squares with equal semi-magic sums. In this case, the magic

square of order 9 is pandiagonal In the second case, the sum of the nine entries are the same as of magic square. In this

case, the magic square is bimagic square.

1.2.1 First Type

Below are block-wise construction of magic square of order 9 resulting in magic sums 21, 212 and 2021. The blocks of order

3 are semi-magic squares of equal sem-magic sums.
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In this case, the semi-magic sums of order 3 are given by

[Sm3×3 : S9×9 := 21] := 7

[Sm3×3 : S9×9 := 441] := 147

[Sm3×3 : S9×9 := 2021] := 2021

3
.

1.2.2 Second Type

Below are block-wise construction of magic square of order 9 resulting in magic sums 21, 212 and 2021. The sums of nine

entries in each block of order 3 is equal to as of magic square of order 9. The magic square is bimagic square
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In this case, magic squares of order 9 are bimagic with bimagic sums given by

[Sb9×9 : S9×9 := 21] := 4969

[Sb9×9 : S9×9 := 441] := 26529

[Sb9×9 : S9×9 := 2021] := 4128721

9

In this case, the sum of nine entries of blocks of order 3 is the as of magic square of order 9.
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1.3 Block-Bordered Magic Square of Order 10

Below are block-bordered magic squares of order 10 in two different ways giving magic sums 21, 212 and 2021. One is with

pandiagonal blocks of order 4 with equal sum magic squares. The second is bimagic squares of order 8, where sum of

eight entries of each block of order 2×4 are of equal sum as of magic square of order 8. The magic squares of order 8 are of

following sums:

[S8×8 : S10×10 := 21] := 16.8

[S8×8 : S10×10 := 441] := 352.8

[S8×8 : S10×10 := 2021] := 1616.8.

1.3.1 First Type

Below are block-bordered of magic squares of order 10 resulting in magic sums 21, 212 and 2021. The blocks of order 4 are

pandiagonal magic squares with equal magic sums.
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In this case, the blocks of order 4 are pandiagonal magic squares with magic sums:

[S4×4 : S10×10 := 21] := 8.4

[S4×4 : S10×10 := 441] := 176.4

[S4×4 : S10×10 := 2021] := 808.4.

1.3.2 Second Type

Below are block-bordered of magic squares of order 10 resulting in magic sums 21, 212 and 2021. The magic square of

order 8 is bimagic square.
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In this case, the sum of eight entries in each block of order 2× 4 is the same as of magic square. Moreover, the magic

square of order 8 is bimagic.

1.4 Block-Bordered Magic Squares of Order 11

Below are block-bordered magic squares of order 11 in two different ways giving magic sums 21, 212 and 2021. The blocks

are of orders 3. In the first case, the blocks of order 3 are semi-magic squares with equal semi-magic sums. In this case,
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the magic square of order 9 is pandiagonal. In the second case, the sum of the nine entries are the same as of magic square

of order 9. In this case, the magic square is bimagic square. The magic sums of magic squares of order 9 are given by

[S9×9 : S11×11 := 21] := 21× 9

11
= 189

11

[S9×9 : S11×11 := 441] := 441× 9

11
= 3969

11

[S9×9 : S11×11 := 2021] := 2021× 9

11
= 18189

11

1.4.1 First Type
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In this case, the blocks of order 3 are semi-magic squares with sums given by

[Sm3×3 : S11×11 := 21] := 63

11

[Sm3×3 : S11×11 := 441] := 1323

11

[Sm3×3 : S11×11 := 2021] := 6063

11
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1.4.2 Second Type

In this case, the sum of nine entries of blocks of order 3 is the as of magic square of order 9.
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1.5 Block-Wise Magic Squares of Order 12

Below are block-wise magic squares of order 12 in three different ways giving magic sums as 21, 212 and 2021. The blocks

are of orders 3, 4 and 6. The blocks of order are magic squares of order 3 with different magic sums. The blocks of order 4

are pandiagonal magic squares with equal magic sums. The blocks of order 6 are magic squares with equal magic sums.

1.5.1 First Type
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In this case, all the blocks of order 3 are magic squares with different magic sums.
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1.5.2 Second Type
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In this case all the blocks of order 4 are pandiagonal magic squares with equal magic sums given by

[S4×4 : S12×12 := 21] := 7

[S4×4 : S12×12 := 441] := 147

[S4×4 : S12×12 := 2021] := 2021

3
.
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1.5.3 Third Type
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In this case all the blocks of order 6 are magic squares with equal magic sums given by

[S6×6 : S12×12 := 21] := 10.5

[S6×6 : S12×12 := 441] := 220.5

[S6×6 : S12×12 := 2021] := 1010.5.

1.6 Block-Bordered Magic Squares of Order 13

Below are block-bordered magic squares of order 13 in two different ways giving magic sums 21, 212 and 2021. The blocks

are of orders 3. In the first case, the blocks of order 3 are semi-magic squares with equal semi-magic sums. In this case,

the magic square of order 9 is pandiagonal. In the second case, the sum of the nine entries are the same as of magic square

of order 9. In this case, the magic square is bimagic square. The magic sums of magic squares of order 9 are given by
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[S9×9 : S13×13 := 21] := 21× 9

13
= 189

13

[S9×9 : S13×13 := 441] := 441× 9

13
= 3969

13

[S9×9 : S13×13 := 2021] := 2021× 9

13
= 18189

13

1.6.1 First Type
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In this case, the blocks of order 3 are semi-magic squares with sums given by

23



Inder J. Taneja
https://inderjtaneja.com

Block-Wise and Block-Bordered Magic and Bimagic Squares With Magic Sums
21, 212 and 2021, December 20, 2020, pp. 1-118, https://doi.org/10.5281/zenodo.4380343

[Sm3×3 : S13×13 := 21] := 63

13

[Sm3×3 : S13×13 := 441] := 1323

13

[Sm3×3 : S13×13 := 2021] := 6063

13

1.6.2 Second Type
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In this case, the sum of nine entries of blocks of order 3 is the as of magic square of order 9.
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1.7 Block-Bordered Magic Squares of Order 14

Below are block-bordered magic squares of order 14 in three different ways giving magic sums 21, 212 and 2021. The

block-wise magic square considered is of order 12. The block are of orders 3, 4 and 6. In each case, the sum of magic

squares of order 12 are given by

[S12×12 : S14×14 := 21] := 18

[S12×12 : S14×14 := 441] := 378

[S12×12 : S14×14 := 2021] := 12126

7
.

1.7.1 First Type
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In this case, all the blocks of order 3 are magic squares with different magic sums.
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1.7.2 Second Type
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In this case all the blocks of order 4 are pandiagonal magic squares with equal magic sums are:

[S4×4 : S14×14 := 21] := 6

[S4×4 : S14×14 := 441] := 126

[S4×4 : S14×14 := 2021] := 4042

7
.
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1.7.3 Third Type
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In this case, all the blocks of order 6 are magic squares with equal magic sums are:

[S6×6 : S14×14 := 21] := 9

[S6×6 : S14×14 := 441] := 189

[S6×6 : S14×14 := 2021] := 6063

7
.

1.8 Block-Wise Magic Squares of Order 15

Below are block-wise magic squares of order 15 in two different ways giving magic sums 21, 212 and 2021. One is where

blocks of order 3 are semi-magic with equal semi-magic sums. The second, where blocks of order 5 are pandiagonal magic

squares with equal magic sums.
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1.8.1 First Type
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In this case, the blocks of order 3 are semi-magic squares, with following semi-magic sums:

[Sm3×3 : S15×15 := 21] := 4.2

[Sm3×3 : S15×15 := 441] := 88.2

[Sm3×3 : S15×15 := 2021] := 404.2
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1.8.2 Second Type
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In this case, blocks of order 5 are pandiagonal with equal magic square sums. These sums are given by

[S5×5 : S15×15 := 21] := 7

[S5×5 : S15×15 := 441] := 147

[S5×5 : S15×15 := 2021] := 2021

3
.

1.9 Block-Wise Magic Squares of Order 16

Below are block-wise magic squares of order 16 in two different ways giving magic sums 21, 212 and 2021. One is where

blocks of order 4 are pandiagonal magic squares of equal magic sums. The second, where blocks of order 4 are magic

squares resulting in bimagic square of order 16.
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1.9.1 First Type
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In this case, the block of order 4 are pandiagonal magic squares with equal magic sums given by

[S4×4 : S16×16 := 21] := 21

4
= 5.25

[S4×4 : S16×16 := 441] := 441

4
= 110.25

[S4×4 : S16×16 := 2021] := 2021

4
= 505.25
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1.9.2 Second Type
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In this case, the block of order 4 are magic squares with equal magic sums. The sums are same given above. Moreover,

the magic square of order 16 is bimagic square with bimagic sums given by

[Sb16×16 : S16×16 := 21] := 87407.5625

[Sb16×16 : S16×16 := 441] := 99535.0625

[Sb16×16 : S16×16 := 2021] := 342657.5625

1.10 Block-Bordered Magic Squares of Order 17

Below are block-bordered magic squares of order 17 in two different ways giving magic sums 21, 212 and 2021. The block-

wise magic square considered is of order 15 with blocks of order 3 and 5. The blocks of order 3 are semi-magic with equal

semi-magic sums. The blocks of order 5 are pandiagonal with equal magic sums. In both the cases the magic square of
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order 15 is pandiagonal as given in Subsection 1.8. The magic sums of order 15 are given by

[S15×15 : S17×17 := 21] := 315

17

[S15×15 : S17×17 := 441] := 6615

17

[S15×15 : S17×17 := 2021] := 30315

17
.

1.10.1 First Type
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In this case, the blocks of order 3 are semi-magic squares with equal magic sums. In each case the semi-magic sums are

given by

[Sm3×3 : S17×17 := 21] := 63

17

[Sm3×3 : S17×17 := 441] := 1323

17

[Sm3×3 : S17×17 := 2021] := 6063

17
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1.10.2 Second Type
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In this case, the blocks of order 5 are pandiagonal with equal magic sums. In each case the magic sums order 5 are given

by

[S5×5 : S17×17 := 21] := 105

17

[S5×5 : S17×17 := 441] := 2205

17

[S5×5 : S17×17 := 2021] := 10105

17
.

1.11 Block-Wise Magic Squares of Order 18

Below are block-wise magic squares of order 18 in two different ways giving magic sums 21, 212 and 2021. One is where

blocks of order 3 are magic squares with different magic sums. The second, where blocks of order 6 are magic squares with

equal magic sums.

47



Inder J. Taneja
https://inderjtaneja.com

Block-Wise and Block-Bordered Magic and Bimagic Squares With Magic Sums
21, 212 and 2021, December 20, 2020, pp. 1-118, https://doi.org/10.5281/zenodo.4380343

1.11.1 First Type
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In this case, the blocks of order 3 are magic squares with different magic sums.
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1.11.2 Second Type
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In this case all the blocks of order 6 are magic squares with equal magic sums given by

[S6×6 : S18×18 := 21] := 7

[S6×6 : S18×18 := 441] := 147

[S6×6 : S18×18 := 2021] := 2021

3
.

1.12 Block-Bordered Magic Squares of Order 19

Below are block-bordered magic squares of order 19 in two different ways giving magic sums 21, 212 and 2021. The block-

wise magic square considered is of order 15 with blocks of order 3 and 5. The blocks of order 3 are semi-magic with equal

semi-magic sums. The blocks of order 5 are pandiagonal with equal magic sums. In both the cases the magic square of

order 15 is pandiagonal as given in Subsection 1.8. The magic sums of order 15 are given by
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[S15×15 : S19×19 := 21] := 315

19

[S15×15 : S19×19 := 441] := 6615

19

[S15×15 : S19×19 := 2021] := 30315

19
.

1.12.1 First Type
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In this case, the blocks of order 3 are semi-magic squares with equal magic sums. In each case the semi-magic sums are

given by

[Sm3×3 : S19×19 := 21] := 63

19

[Sm3×3 : S19×19 := 441] := 1323

19

[Sm3×3 : S19×19 := 2021] := 6063

19
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1.12.2 Second Type
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In this case, the blocks of order 5 are pandiagonal with equal magic sums. In each case the magic sums order 5 are given

by

[S5×5 : S19×19 := 21] := 105

19

[S5×5 : S19×19 := 441] := 2205

19

[S5×5 : S19×19 := 2021] := 10105

19
.

59



Inder J. Taneja
https://inderjtaneja.com

Block-Wise and Block-Bordered Magic and Bimagic Squares With Magic Sums
21, 212 and 2021, December 20, 2020, pp. 1-118, https://doi.org/10.5281/zenodo.4380343

1.13 Block-Wise Magic Squares of Order 20

Below are block-wise magic squares of order 20 in two different ways giving magic sums 21, 212 and 2021. First, pandiag-

onal blocks of order 4 with equal magic sums. The second, pandiagonal blocks of order 5 with different magic sums.

1.13.1 First Type
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In this case, the block of order 4 are pandiagonal magic squares with equal magic sums given by

[S4×4 : S20×20 := 21] := 21

5
= 4.2

[S4×4 : S20×20 := 441] := 441

5
= 88.2

[S4×4 : S20×20 := 2021] := 2021

5
= 404.2
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1.13.2 Second Type
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In this case, the blocks of order 5 are pandiagonal with different magic sums.

1.14 Block-Wise Magic Squares of Order 21

Below are block-wise magic squares of order 21 in two different ways giving magic sums 21, 212 and 2021. First, semi-

magic squares blocks of order 3 with equal semi-magic sums. The second, pandiagonal blocks of order 7 with equal

magic sums.
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1.14.1 First Type
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In this case, the blocks of order 3 are semi-magic squares, with following equal semi-magic sums given by

[Sm3×3 : S21×21 := 21] := 3

[Sm3×3 : S21×21 := 441] := 63

[Sm3×3 : S21×21 := 2021] := 2021

7
.
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1.14.2 Second Type
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In this case, blocks of order 7 are pandiagonal with equal magic square sums. These sums are given by

[S7×7 : S21×21 := 21] := 7

[S7×7 : S21×21 := 441] := 147

[S7×7 : S21×21 := 2021] := 2021

3
.

1.15 Block-Bordered Magic Squares of Order 22

Below are block-bordered magic squares of order 22 in two different ways giving magic sums 21, 212 and 2021. The block-

wise magic square considered is of order 20 with blocks of orders 4 and 5.First, the pandiagonal blocks of order 4 with
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equal magic sums. The second, pandiagonal magic squares of order 5 with different magic sums. The magic squares sums

of order 20 are given by

[S20×20 : S22×22 := 21] := 210

11

[S20×20 : S22×22 := 441] := 4410

11

[S20×20 : S22×22 := 2021] := 20210

11
.

1.15.1 First Type
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In this case, the blocks of order 4 are pandiagonal with equal magic sums. In each case the magic sums of order 5 are

given by

[S4×4 : S22×22 := 21] := 42

11

[S4×4 : S22×22 := 441] := 882

11

[S4×4 : S22×22 := 2021] := 4042

11
.
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1.15.2 Second Type
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In this case, the block order 5 are pandiagonal with different magic sums.

1.16 Block-Bordered Magic Squares of Order 23

Below are block-bordered magic squares of order 23 in two different ways giving magic sums 21, 212 and 2021. The block-

wise magic square considered is of order 21 with blocks of orders 3 and 7. The blocks of order 3 are semi-magic squares

with equal semi-magic sums. The block of order 7 are pandiagonal magic squares with different magic sums. In this case,

the magic sums of order 21 are given by
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[S21×21 : S23×23 := 21] := 441

23

[S21×21 : S23×23 := 441] := 9261

23

[S21×21 : S23×23 := 2021] := 42441

23
.

1.16.1 First Type
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In this case, the blocks of order 3 are semi-magic squares, with following equal semi-magic sums given by

[Sm3×3 : S23×23 := 21] := 63

23

[Sm3×3 : S23×23 := 441] := 1323

23

[Sm3×3 : S23×23 := 2021] := 6063

23
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1.16.2 Second Type
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In this case, the blocks of order 7 are pandiagonal with equal magic square sums. These sums are given by

[S7×7 : S23×23 := 21] := 147

23

[S7×7 : S23×23 := 441] := 3087

23

[S7×7 : S23×23 := 2021] := 141471

23
.
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1.17 Block-Wise Magic Squares of Order 24

Below are block-wise magic squares of order 24 in four different ways giving magic sums 21, 212 and 2021. First, the blocks

of order 3, magic squares with different magic sums, resulting in pandiagonal magic squares and semi-bimagic squares

of order 24. Second, the blocks of order 4, pandiagonal magic squares with equal magic sums, resulting in pandiagonal

magic squares of order 24. Third, blocks of order 6 magic squares with equal magic sums. Forth, blocks of order 8 bimagic

or semi-bimagic squares of order 8, resulting in semi-bimagic square of order 24.

1.17.1 First Type
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In this case, the block of order 3 are magic squares with different magic sums. Moreover, the magic squares of order 24

are semi-bimagic square with semi-bimagic sums given by

[Smb24×24 : S24×24 := 21] := 663568.375

[Smb24×24 : S24×24 := 441] := 671653.375

[Smb24×24 : S24×24 := 2021] := 20009641

24
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1.17.2 Second Type

87



Inder J. Taneja
https://inderjtaneja.com

Block-Wise and Block-Bordered Magic and Bimagic Squares With Magic Sums
21, 212 and 2021, December 20, 2020, pp. 1-118, https://doi.org/10.5281/zenodo.4380343

88



Inder J. Taneja
https://inderjtaneja.com

Block-Wise and Block-Bordered Magic and Bimagic Squares With Magic Sums
21, 212 and 2021, December 20, 2020, pp. 1-118, https://doi.org/10.5281/zenodo.4380343

In this case, the blocks of order 4 are pandiagonal with equal magic sums given by

[S4×4 : S24×24 := 21] := 3.5

[S4×4 : S24×24 := 441] := 73.5

[S4×4 : S24×24 := 2021] := 2021

6
.
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1.17.3 Third Type
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In this case, the blocks of order 6 are with equal magic sums given by

[S6×6 : S24×24 := 21] := 5.25

[S6×6 : S24×24 := 441] := 110.25

[S6×6 : S24×24 := 2021] := 505.25.
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1.17.4 Forth Type
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In this case, the blocks of order 8 are magic squares with equal magic sums given by

[S8×8 : S24×24 := 21] := 7

[S8×8 : S24×24 := 441] := 63

[S8×8 : S24×24 := 2021] := 2021

3
.

Moreover, the block of order 8 are either bimagic or semi-bimagic squares. The magic squares of order 24 are semi-

bimagic squares with semi-bimagic sums given by
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[Smb24×24 : S24×24 := 21] := 663568.375

[Smb24×24 : S24×24 := 441] := 671653.375

[Smb24×24 : S24×24 := 2021] := 20009641

24

These sums are same as given in First Type.

1.18 Block-Wise Bimagic Square of Order 25

Below is block-wise magic square of order 25 giving magic sums 21, 212 and 2021. The blocks of order 5 are pandiagonal

magic squares of equal sums resulting in a bimagic square of order 25.
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In this case, the magic squares are bimagic with bimagic sums given by

[Sb25×25 : S25×25 := 21] := 813817.64

[Sb25×25 : S25×25 := 441] := 821579.24

[Sb25×25 : S25×25 := 2021] := 977177.64
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1.19 Block-Bordered Magic Squares of Order 26

Below are block-bordered magic squares of order 26 in four different ways giving magic sums 21, 212 and 2021. The block-

wise magic square considered is of order 24 with blocks of orders 3, 4, 6 and 8. First, the blocks of order 3, magic squares

with different magic sums resulting in pandiagonal magic squares and semi-bimagic squares of order 24. Second, the

blocks of order 4, pandiagonal magic squares with equal magic sums resulting in pandiagonal magic squares of order

24. Third, the blocks of order 6 magic squares with equal magic sums. Forth, blocks of order 8 bimagic or semi-bimagic

squares of order 8, resulting in semi-bimagic square of order 24. The magic squares sums of order 24 are given by

[S24×24 : S26×26 := 21] := 252

13

[S24×24 : S26×26 := 441] := 5292

13

[S24×24 : S26×26 := 2021] := 24252

13
.
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1.19.1 First Type

101



Inder J. Taneja
https://inderjtaneja.com

Block-Wise and Block-Bordered Magic and Bimagic Squares With Magic Sums
21, 212 and 2021, December 20, 2020, pp. 1-118, https://doi.org/10.5281/zenodo.4380343

102



Inder J. Taneja
https://inderjtaneja.com

Block-Wise and Block-Bordered Magic and Bimagic Squares With Magic Sums
21, 212 and 2021, December 20, 2020, pp. 1-118, https://doi.org/10.5281/zenodo.4380343

In this case, the blocks of order 3 are magic squares with different magic sums.
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1.19.2 Second Type
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In this case, the blocks of order 4 are pandiagonal magic squares with equal magic sums. These sums are given by

[S4×4 : S26×26 := 21] := 42

13

[S4×4 : S26×26 := 441] := 882

13

[S4×4 : S26×26 := 2021] := 4042

13
.
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1.19.3 Third Type
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In this case, the blocks of order 6 are magic squares with equal magic sums. These sums are given by

[S6×6 : S26×26 := 21] := 63

13

[S6×6 : S26×26 := 441] := 1323

13

[S6×6 : S26×26 := 2021] := 6063

13
.
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1.19.4 Forth Type
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In this case, the blocks of order 8 are magic squares with equal magic sums. These sums are given by

[S8×8 : S26×26 := 21] := 63

26

[S8×8 : S26×26 := 441] := 1323

26

[S8×8 : S26×26 := 2021] := 6063

26
.
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2 Author’s Contributions to Magic Squares

The item-wise author’s work on magic squares is as follows:

1. Digital Numbers Magic Squares - [9, 10, 11, 12, 13, 14, 41];

2. Block-Wise Construction of Bimagic Squares - [15];

3. Connections with Genetic Tables and Shannon’s entropy - [16];

4. Selfie and Palindromic-type Magic Squares - [17, 32, 41];

5. Intervally Distributed and Block-Wise Magic Squares - [18, 19, 20, 32];

6. Multi-digits and Number Patterns Magic Squares - [21, 31];

7. Perfect Square Sum Magic Squares with Uniformity, Minimum Sum and Pythagorean Triples - [22, 23];

8. Block-Wise Constructions of Magic and Bimagic Squares - [24, 25, 26, 27, 30, 33, 35];

9. Magic Crosses: Repeated and Non Repeated Entries - [28];

10. Representations of Letters and Numbers With Equal Sums Magic Squares of Orders 4 and 6 - [29].

11. Bordered Magic Squares - [36, 37, 38, 39, 40].

12. Block-Bordered Magic Squares - [49, 50, 51, 55].

13. 2-Digits Magic and Bimagic Squares - [42, 43, 44, 45, 46, 47, 48, 52, 53, 54].
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