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

A Simplified Procedure to Construct Pandiagonal Magic Squares Multiples of 4,
Zenodo, August 10, 2023, pp. 1-27, https://doi.org/10.5281/zenodo.8236754
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Inder J. Taneja1

Abstract

This work is revised version of author’s previous work [6]. It brings pandiagonal magic squares of type 4k, i.e., multiple
of 4. This means that it is possible to write pandiagonal magic squares of orders 4, 8, 12, etc. with equal sums magic
squares of order 4. The procedure is based on half-sequential numbers entries. This works brings pandiagonal magic
squares up to order 32. Total work is up to order 108. An excel file of complete work is attached for download.
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1 Introduction
Magic squares are know in the literature for a long time. Lot of work has been done in this direction. There are lot of sites
on internet bring about magic squares. This paper work with magic squares of order 4k, k ≥ 2. A systematic way is created
in such a way that magic squares are represented block-wise, with each 4× block a pandiagonal magic square of order 4
with same sum. Before let’s consider a perfect pandiagonal magic square of order 4. This will serve a guide to construct
other order magic squares.

It is one of the most perfect pandiagonal magic square of order 4. Below are some properties in colors resulting
magic square sum for each color:
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It is also known by compact magic square. More studies can be seen at Taneja [9].

The aim of this paper is to bring pandiagonal magic square of equal sums blocks of order 4, i.e., 4k, k ≥ 2, such
as, of order 8, 12, 16, ... etc. It is done in such way that sum of each 4 × 4 block is of same sum, and the resulting magic
square is pandiagonal. This work is revised and enlarged version of author’s previous work.

1.1 Pandiagonal Magic Square of Order 8

Since we know that a magic square of order 8 is formed by 64 entries from 1 to 64. Let’s divide these 64 numbers in such
a way that we get 4 sets of equal sums numbers. See below:

A1 := {1, 2, . . . , 8, 57, 58, . . . , 64}, SA1 := 520.

A2 := {9, 10, . . . , 16, 49, 50, . . . , 56}, SA2 := 520.

A3 := {17, 18, . . . , 24, 41, 42, . . . , 48}, SA3 := 520.

A4 := {25, 26, . . . , 32, 33, 34, . . . , 40}, SA4 := 520.

The numbers 1 to 64 are divided in four parts resulting in equal sums of 520. Let’s construct four magic squares of order
4 based on entries given in four sets A1, A2, A3 and A4, and put these magic squares according to following distribution.
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A1 A2
A3 A4

The above distribution lead us to a pandiagonal magic square of order 8 as given below:

In this case the magic sum is S8×8 = 260. Each 4 × 4 block is a perfect pandiagonal magic square of order 4 with the
same magic sum S4×4 = 130.

1.2 Pandiagonal Magic Square of Order 12

Since we know that a magic square of order 12 is formed by 144 entries from 1 to 144. Let’s divide these 144 numbers in
such a way that we get 9 sets of equal sums numbers. See below:
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A1 := {1, 2, . . . , 8, 137, 138, . . . , 144}, SA1 := 1160.

A2 := {9, 10, . . . , 16, 129, 130, . . . , 136}, SA2 := 1160.

A3 := {17, 18, . . . , 24, 121, 122, . . . , 128}, SA3 := 1160.

A4 := {25, 26, . . . , 32, 113, 114, . . . , 120}, SA4 := 1160.

A5 := {33, 34, . . . , 40, 105, 106, . . . , 112}, SA5 := 1160.

A6 := {41, 42, . . . , 48, 97, 98, . . . , 104}, SA6 := 1160.

A7 := {49, 50, . . . , 56, 89, 90, . . . , 96}, SA7 := 1160.

A8 := {57, 58, . . . , 64, 81, 82, . . . , 88}, SA8 := 1160.

A9 := {65, 66, . . . , 72, 73, 74, . . . , 80}, SA9 := 1160.

The numbers 1 to 144 are divided in 9 parts resulting in equal sums of 1160. Let’s construct 9 magic squares of order
4 based on entries given in 9 sets A1, A2, . . . A9, and put these magic squares according to following distribution.

A1 A2 A3
A4 A5 A6
A7 A8 A9

The above distribution lead us to a pandiagonal magic square of order 12 as given below:
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In this case the magic sum is S12×12 = 870. Each 4× 4 block is a perfect pandiagonal magic square of order 4 with the
same magic sum S4×4 = 290.

1.3 Pandiagonal Magic Square of Order 16

Since we know that a magic square of order 16 is formed by 256 entries from 1 to 256. Let’s divide these 256 numbers in
such a way that we get 16 sets of equal sums numbers. See below:
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A1 := {1, 2, . . . , 8, 249, 250, . . . , 256}, SA1 := 2056.

A2 := {9, 10, . . . , 16, 241, 242, . . . , 248}, SA2 := 2056.

A3 := {17, 18, . . . , 24, 233, 234, . . . , 240}, SA3 := 2056.

A4 := {25, 26, . . . , 32, 225, 226, . . . , 232}, SA4 := 2056.

A5 := {33, 34, . . . , 40, 217, 218, . . . , 224}, SA5 := 2056.

A6 := {41, 42, . . . , 48, 209, 210, . . . , 216}, SA6 := 2056.

A7 := {49, 50, . . . , 56, 201, 202, . . . , 208}, SA7 := 2056.

A8 := {57, 58, . . . , 64, 193, 194, . . . , 200}, SA8 := 2056.

A9 := {65, 66, . . . , 72, 185, 186, . . . , 192}, SA9 := 2056.

A10 := {73, 74, . . . , 80, 177, 178, . . . , 184}, SA10 := 2056.

A11 := {81, 82, . . . , 88, 169, 170, . . . , 176}, SA11 := 2056.

A12 := {89, 90, . . . , 96, 161, 162, . . . , 168}, SA12 := 2056.

A13 := {97, 98, . . . , 104, 153, 154, . . . , 160}, SA13 := 2056.

A14 := {105, 106, . . . , 112, 145, 146, . . . , 152}, SA14 := 2056.

A15 := {113, 114, . . . , 120, 137, 138, . . . , 144}, SA15 := 2056.

A16 := {121, 122, . . . , 128, 129, 130, . . . , 136}, SA16 := 2056.

The numbers 1 to 256 are divided in 16 parts resulting in equal sums of 2056. Let’s construct 16 magic squares of order
4 based on entries given in 16 sets A1, A2, . . . A16, and put these magic squares according to following distribution.

A1 A2 A3 A4
A5 A6 A7 A8
A9 A10 A11 A12

A13 A14 A15 A16

The above distribution lead us to a pandiagonal magic square of order 16 as given below:
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In this case the magic sum is S16×16 = 2056. Each 4× 4 block is a perfect pandiagonal magic square of order 4 with the
same magic sum S4×4 = 514.

1.4 Pandiagonal Magic Square of Order 20

Since we know that a magic square of order 20 is formed by 400 entries from 1 to 400. Let’s divide these 400 numbers in
such a way that we get 25 sets of equal sums numbers. See below:

A1 := {1, 2, . . . , 8, 397, 398, . . . , 400}, SA1 := 3208.

A2 := {9, 10, . . . , 16, 385, 386, . . . , 396}, SA2 := 3208.

A3 := {17, 18, . . . , 24, 377, 378, . . . , 384}, SA3 := 3208.

A4 := {25, 26, . . . , 32, 369, 370, . . . , 376}, SA4 := 3208.
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A5 := {33, 34, . . . , 40, 361, 362, . . . , 368}, SA5 := 3208.

A6 := {41, 42, . . . , 48, 353, 354, . . . , 360}, SA6 := 3208.

A7 := {49, 50, . . . , 56, 345, 346, . . . , 352}, SA7 := 3208.

A8 := {57, 58, . . . , 64, 337, 338, . . . , 344}, SA8 := 3208.

A9 := {65, 66, . . . , 72, 329, 330, . . . , 336}, SA9 := 3208.

A10 := {73, 74, . . . , 80, 321, 322, . . . , 328}, SA10 := 3208.

A11 := {81, 82, . . . , 88, 313, 314, . . . , 320}, SA11 := 3208.

A12 := {89, 90, . . . , 96, 305, 306, . . . , 312}, SA12 := 3208.

A13 := {97, 98, . . . , 104, 297, 298, . . . , 304}, SA13 := 3208.

A14 := {105, 106, . . . , 112, 289, 290, . . . , 296}, SA14 := 3208.

A15 := {113, 114, . . . , 120, 281, 282, . . . , 288}, SA15 := 3208.

A16 := {121, 122, . . . , 128, 273, 274, . . . , 280}, SA16 := 3208.

A17 := {129, 130, . . . , 136, 265, 266, . . . , 272}, SA17 := 3208.

A18 := {137, 137, . . . , 144, 257, 258, . . . , 264}, SA18 := 3208.

A19 := {145, 146, . . . , 152, 249, 250, . . . , 256}, SA19 := 3208.

A20 := {153, 154, . . . , 160, 241, 242, . . . , 248}, SA20 := 3208.

A21 := {161, 162, . . . , 168, 233, 234, . . . , 240}, SA21 := 3208.

A22 := {169, 170, . . . , 176, 225, 226, . . . , 232}, SA22 := 3208.

A23 := {171, 172, . . . , 184, 217, 218, . . . , 224}, SA23 := 3208.

A24 := {185, 186, . . . , 192, 209, 210, . . . , 216}, SA24 := 3208.

A25 := {193, 194, . . . , 200, 201, 202, . . . , 208}, SA25 := 3208.

The numbers 1 to 400 are divided in 25 parts resulting in equal sums of 3208. Let’s construct 25 magic squares of order
4 based on entries given in 25 sets A1, A2, . . . A25, and put these magic squares according to following distribution.
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A1 A2 A3 A4 A5
A6 A7 A8 A9 A10

A11 A12 A13 A14 A15
A16 A17 A18 A19 A20
A21 A22 A23 A24 A25

The above distribution lead us to a pandiagonal magic square of order 20 as given below:
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In this case the magic sum is S20×20 = 4010. Each 4× 4 block is a perfect pandiagonal magic square of order 4 with the
same magic sum S4×4 = 802.

1.5 Pandiagonal Magic Square of Order 24

Since we know that a magic square of order 24 is formed by 576 entries from 1 to 576. Let’s divide these 576 numbers in
such a way that we get 36 sets of equal sums numbers. See below:

A1 := {1, 2, . . . , 8, 569, 570, . . . , 576}, SA1 := 4616.

A2 := {9, 10, . . . , 16, 561, 562, . . . , 568}, SA2 := 4616.

A3 := {17, 18, . . . , 24, 552, 553, . . . , 560}, SA3 := 4616.

A4 := {25, 26, . . . , 32, 545, 546, . . . , 552}, SA4 := 4616.

A5 := {33, 34, . . . , 40, 537, 538, . . . , 544}, SA5 := 4616.

A6 := {41, 42, . . . , 48, 529, 530, . . . , 536}, SA6 := 4616.

A7 := {49, 50, . . . , 56, 521, 522, . . . , 528}, SA7 := 4616.

A8 := {57, 58, . . . , 64, 513, 514, . . . , 520}, SA8 := 4616.

A9 := {65, 66, . . . , 72, 505, 506, . . . , 512}, SA9 := 4616.

A10 := {73, 74, . . . , 80, 497, 498, . . . , 504}, SA10 := 4616.

A11 := {81, 82, . . . , 88, 489, 490, . . . , 496}, SA11 := 4616.

A12 := {89, 90, . . . , 96, 481, 482, . . . , 488}, SA12 := 4616.

A13 := {97, 98, . . . , 104, 473, 474, . . . , 480}, SA13 := 4616.

A14 := {105, 106, . . . , 112, 465, 466, . . . , 472}, SA14 := 4616.

A15 := {113, 114, . . . , 120, 457, 458, . . . , 464}, SA15 := 4616.

A16 := {121, 122, . . . , 128, 449, 450, . . . , 456}, SA16 := 4616.

A17 := {129, 130, . . . , 136, 441, 442, . . . , 448}, SA17 := 4616.

A18 := {137, 137, . . . , 144, 433, 434, . . . , 440}, SA18 := 4616.

A19 := {145, 146, . . . , 152, 425, 426, . . . , 432}, SA19 := 4616.

A20 := {153, 154, . . . , 160, 417, 418, . . . , 424}, SA20 := 4616.
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A21 := {161, 162, . . . , 168, 409, 410, . . . , 416}, SA21 := 4616.

A22 := {169, 170, . . . , 176, 401, 402, . . . , 408}, SA22 := 4616.

A23 := {171, 172, . . . , 184, 393, 394, . . . , 400}, SA23 := 4616.

A24 := {185, 186, . . . , 192, 385, 386, . . . , 392}, SA24 := 4616.

A25 := {193, 194, . . . , 200, 201, 202, . . . , 384}, SA25 := 4616.

A26 := {201, 202, . . . , 208, 369, 370, . . . , 376}, SA26 := 4616.

A27 := {209, 210, . . . , 216, 361, 362, . . . , 368}, SA27 := 4616.

A28 := {217, 218, . . . , 224, 353, 354, . . . , 360}, SA28 := 4616.

A29 := {225, 226, . . . , 232, 245, 246, . . . , 352}, SA29 := 4616.

A30 := {233, 234, . . . , 240, 337, 338, . . . , 344}, SA30 := 4616.

A31 := {241, 242, . . . , 248, 329, 330, . . . , 336}, SA31 := 4616.

A32 := {249, 250, . . . , 256, 321, 322, . . . , 328}, SA32 := 4616.

A33 := {257, 258, . . . , 264, 313, 314, . . . , 320}, SA33 := 4616.

A34 := {265, 266, . . . , 272, 305, 306, . . . , 312}, SA34 := 4616.

A35 := {273, 274, . . . , 280, 297, 298, . . . , 304}, SA35 := 4616.

A36 := {281, 282, . . . , 288, 289, 290, . . . , 296}, SA36 := 4616.

The numbers 1 to 576 are divided in 36 parts resulting in equal sums of 4616. Let’s construct 36 magic squares of order
4 based on entries given in 36 sets A1, A2, . . . A36, and put these magic squares according to following distribution.

A1 A2 A3 A4 A5 A6
A7 A8 A9 A10 A11 A12

A13 A14 A15 A16 A17 A18
A19 A20 A21 A22 A23 A24
A25 A26 A27 A28 A29 A30
A31 A32 A33 A34 A35 A36
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The above distribution lead us to a pandiagonal magic square of order 24 as given below:

In this case the magic sum is S24×24 = 6924. Each 4× 4 block is a perfect pandiagonal magic square of order 4 with the
same magic sum S4×4 = 1154.
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1.6 Pandiagonal Magic Square of Order 28

Since we know that a magic square of order 28 is formed by 784 entries from 1 to 784. Dividing these 784 numbers in such
a way that we get 49 sets of equal sums numbers. Proceeding on the same procedure as given in above magic squares,
we get magic square of order 28
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In this case the magic sum is S28×28 = 10990. Each 4 × 4 block is a perfect pandiagonal magic square of order 4 with
the same magic sum S4×4 = 1570.

1.7 Pandiagonal Magic Square of Order 32

Since we know that a magic square of order 32 is formed by 1024 entries from 1 to 1024. Dividing these 1024 numbers
in such a way that we get 64 sets of equal sums numbers. Proceeding on the same procedure as given in above magic
squares, we get magic square of order 32
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In this case the magic sum is S32×32 = 16400. Each 4 × 4 block is a perfect pandiagonal magic square of order 4 with
the same magic sum S4×4 = 2050.

For more studies on magic squares in this direction refer [1, 2, 3, 4].

Remark 1.1. Above we have given pandiagonal magic squares up to order 32 multiples of 4. The pandiagonal magic
squares multiples of 4 up to order 108 is given in an excel file attached with this work.
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2 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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