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Intervally Distributed, Palindromic and
Selfie Magic Squares - Orders 21 to 25

Inder J. Tanejal

Abstract

This work brings magic squares constructed based on intervally distributed numbers. It has
been done in different form, such as, using pairwise mutually orthogonal diagonalized Latin
squares, self-orthogonal diagonalized Latin squares, block-wise compositions, etc. Work is
limited to magic square of orders 21 to 25. In case of magic square of order 21 and 24, the
procedure is given in different forms. Results are extended to palindromic and Selfie magic
squares. In case of order 25, magic square constructed is pan diagonal and bimagic. No
programming language is used, except construction of magic squares of order 21 and 24
resulting in a pair of MOLS.

1. Introduction

We shall work with different kinds of magic squares, such as, intervally distributed palindromic,
Selfie, etc. These ideas are divided in following parts:

(i) Intervally distributed magic squares;

(i)  Palindromic representations;

(iii)  Selfie magic squares;

Before starting, below are explanations of intervally distributed magic squares.
1.1. Intervally Distributed Magic Squares

Let us consider in a sequence of n? numbers. Put these numbers in increasing order. Divide n’° elements in n
interval. If elements of each interval appears only once in each row, each column and in principal diagonals,
then the we call it intervally distributed. If the distribution is a magic square, we call it a intervally
distributed magic squares. If distribution is only in rows and columns, we call it intervally semi-
distributed.

For example, let us consider 100 (102) numbers in a sequence, i.e., from 1 to 100. Let us divide these
numbers in the 10 intervals:

Ist interval | 01-10 | 1 | 2 |3 |4 | 5|67 |8] 910
2nd interval | 11-20 (1112|1314 |15|16|17 |18 19| 20
3rdinterval | 21-30 [21(22(23|24|25(26|27|28|29| 30
4thinterval | 31-40 |31 |32(33(34|35|36|37(38|39]| 40
5thinterval | 41-50 | 41|42 (4344|4546 |47 (48|49]| 50
6thinterval | 51-60 51|52 |53 |54 (55|56|57|58|59| 60
7thinterval | 61-70 [ 61|62 |63 |64 |65|66|67|68|69| 70
8thinterval | 71-80 (71|72 |73 |74(75|76|77|78|79| 80
9th interval | 81-90 [81|82|83|84(85|86|87|88|89| 90
10th interval | 91-100 | 91 {9293 |94 (95|96 | 97|98 | 99 | 100

Intervally distributed elements are understood as members of each interval should appear only once in
each row, in each column and in principal diagonals, for example,
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65 4

62 8
68 10

70 2
67 3

As explained above, if the distribution is only in rows and columns, it is understood as intervally
semi-distributed. It is not necessary that all intervally distributed numbers always forms a magic square.
Also there are magic squares not necessarily intervally distributed.

2. Construction of Intervally Distributed Magic Squares

In this section we shall present intervally distributed magic squares of orders 21 to 30 using different
procedures based on:
(i) “Mutually orthogonal diagonalized Latin squares” (MODLS). For non diagonalized, we write
the pair as MOLS;
(i)  “Self-orthogonal diagonalized Latin squares” (SODLS);
(iii)  Block-wise compositions (such as 7x3, 7x4, 5x5, etc.).

Later, the results are extended to palindromic and Selfie magic squares.

2.1. Magic Squares of Order 21

In this subsection, magic squares of order 21 constructed in three two different form. One is based on
a composition of magic squares of orders 7 and 3. The second is based on SODLS. The third is way is
based on MOLS.

e 1st Procedure - Block Wise

We shall bring intervally distributed magic square of order 21 by using composition of magic square
of order 7 with of order 3. Let us consider pan diagonal magic square of order 7 constructed based on
SODLS and its transpose:

175 175 175 175 175 175 175

1[2]3[45]6]7] [1]6[4]2][7]5]3 1 [ 131823 [35] 4045|175
617]1]2]3]4[5| [2]7[5]3|1]6]4| 175[37 49| 5 |10 152732 |17
4[5/6|7[1]2[3]| [3]1]6]4[2[7[5| 75|24 |29 [41 |46 2 1419|175
2[3]4[5]6|7[1| [4]2]7]5]3[1]6]| 175[ 1116|2833 |38 43| 6 |17
7[1]2[34|5]6]| [5]3]1[6[4]2[7] 175|473 | 8 [20 |25 3042|175
506]7]1]2[3[4| [6]4]2][7]5[3]1]| 175[34[39 44| 7 [12 1722|175
3[a]5]6|7[1]2]| [7[5]3]1|6]4]2| 75|21 26|31 |36 48| 4| 9 |175
A B 175 175 175 175 175 175 175 175
- (@)
Let us consider a magic square of order 3:
15
1]3 3[1] [12]33]21] [2]9]4]15
2[1] [1]2 31|22 [13]| [7[5]3 |15
2[1 t]2] [23] ]3] [6e]1]8]15
A B AB 5 15 15 15
- (2)

Let us write the numbers 1-21 in following 3 intervals:
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1211318 |19]76
2|15|8(11(14|17|20|77
4(9]10(15|16|21|78

... 3)
Apply values given in (3) over A and B in (1) and put according to AB in (2), we get 9 compositions,
such as

I? 1527 1527 1527 1527 1527 1527 1527
1167 [12]13|18[19 3 116|10( 4 |21 |15 9 3 121 | 136 | 235 | 273 | 372 | 387 | 1527
18|19 1|6 |7 [|12]13 4 121(15]1 9| 3 [16]10 1527 | 361 | 399 | 15 | 114 | 129 | 247 | 262 | 1527
1213 [18 19| 1 | 6 | 7 9 13 |16[10]| 4 [21 (|15 1527 | 240 | 255 | 373 | 388 4 126 | 141 | 1527

6 |7 |12[13 18|19 1 10 4 (21159 [ 3 |16 1527 | 115 | 130 | 252 | 267 | 366 | 381 | 16 | 1527
1911 (6|7 12[13]18 1519 (3 ]16]10 21 1527 | 393 9 | 108 | 142 | 241 | 256 | 378 | 1527
13118 (19| 1 |6 [ 7 |12 16110 4 |21 |15 9 | 3 1527 | 268 | 367 | 382 | 21 | 120 | 135 | 234 | 1527
7 1121131819 1 | 6 211159 | 3 |16 (10| 4 1527 | 147 | 246 | 261 | 360 | 394 | 10 | 109 | 1527
A B 1527 1527 1527 1527 1527 1527 1527 1527

'S

IE 1548 1548 1548 1548 1548 1548 1548
2 |5 |8 [11]14|17[20 3 116|104 |21 |15 9 24 | 100 | 157 | 214 | 294 | 351 | 408 | 1548
17120 2 [ 5 | 8 |11 |14 4 1211519 | 3 [16]10 1548 | 340 | 420 | 36 93 | 150 | 226 | 283 | 1548
11|14 117[20| 2 | 5 [ 8 913 |16[10] 4 [21][15 1548 | 219 | 276 | 352 | 409 | 25 | 105 | 162 | 1548
518 |11[14]17 |20 2 10 21 |15( 9 |3 |16 1548 | 94 | 151 | 231 | 288 | 345 | 402 | 37 | 1548
2012 (5|8 |11|14]17 151 9 [ 3 |16]|10| 4 |21 1548 | 414 | 30 87 | 163 | 220 | 277 | 357 | 1548
14 17120 2 | 5|8 |11 16110 4 |21 )15 9 | 3 1548 | 289 | 346 | 403 | 42 99 | 156 | 213 | 1548
8 |11 |14 [17]20| 2 [ 5 21 115( 9 | 3 |16 (10| 4 1548 | 168 | 225 | 282 | 339 | 415 | 31 88 | 1548

A B 1548 1548 1548 1548 1548 1548 1548 1548

'S

Similarly we make another 7 compositions. Putting according to AB given (2), we get a pair of MOLS:

171201 2 | 5 [ 8 [11 14|16 |21 ]| 3 | 4|9 [10[15)18 |19 | 1 6 7 [12 {13
11 (1417120 2 | 5 | 8|10 |15[16 (21 |3 | 4|9 |12 |13 |18 |19 1 6 | 7

202 |5 | 8|11 |14 ({1721 |3 | 4|9 [10]|15]|16]19 | 1 6 | 7 | 1213 |18
14 (17120 2 | 5 | 8 J11 |15 |16 |21 |3 | 4 | 9 |10 |13 (18|19 |1 | 6 [ 7 |12

1811911 6 7 [12 13117120 2 | 5 8§ [11 (1416 |21 | 3 4 9 [10 [ 15
12 (13 [18 19| 1 6 7 |11 [14117]120] 2 | 5 [ 8 J10[15|16 |21 | 3 | 4 |9

1911 6 | 7 (1213 |18]20 | 2 [ 5 | 8 |11 |14 (1721 | 3 | 4 |9 [10[15]16
13 (1811911 |6 |7 (1211417 |20 2 | 5| 8 |11 |15[16 (21| 3 | 4 [ 9 |10

16 12113 | 49 [10[15]18 19| 1 6 7 [12 (13171202 | 5 8 [11 [ 14
10[15[16 (21| 3 | 4 ]9 |12 |13 [18[19 ] 1 6 |7 |11 )14 )17]20| 2 [ 5 8

21 (3 | 4|9 )10[15[16]J19 ]| 1 | 6 [7 |12 |13 |18 |20 2 |5 | 8 |11 |14 |17
15(16 (21| 3 | 4 |9 [10)]13 18|19 1 6 | 7 (1211417 |20 2 [ 5|8 |11

1216 {19137 [ 1 [18]10] 4 |21 [15] 9 |3 |16 |11 |5 [20]14] 8 [ 2 |17
1Bl 7 |1 |18]12|6 [19]15]9 |3 [16]10]| 4 |21 |14 |8 |2 |17 |11 |5 |20
181216 19|13 |7 [ 111610 ]| 4 [21 (15| 9 | 3 |17 |11 5 |20 |14 | 8 [ 2
19 (13| 7 | 1 |18 (12| 6 J21]15] 9 (3 [16]10]| 4 |20 |14 | 8 | 2 |17 |11 5

104 (21|15)9 |3 [16]11 |5 20148 |2 17|12 6 |19 13| 7 [ 1 |18
15(9 (3 |16])10| 4 (21148 | 2|17 |11 |5 (20|13 | 7 |1 |18]|12| 6 |19
16 (10| 4 |21 15| 9 [ 3 |17 |11 | 5 |20 (14| 8 | 2 |18 |12 6 |19 |13 | 7 [ 1
21 (1519 | 3 |16 (10| 4 |20 ] 14| 8 [ 2 [17 |11 | 5 |19 (13 [ 7 | 1 |18 |12 6

1[5 1201418 [ 2 [17]12] 6 |19 (13| 7 | 1 |18]10| 4 |21 |15] 9 [ 3 |16
14 (8|12 |17)11 |5 (201137 |1 [18]12] 6 |19|15| 9 | 3 |16 |10 | 4 |21
17111 |5 |20 |14 | 8 [ 2 |18 |12 | 6 [19 (13| 7 | 1 |16 (10| 4 |21 ]|15]| 9 [ 3
20|14 | 8 | 2 |17 (11| 5 J19 13| 7 [ 1 [18 12| 6 |21 (15[ 9 | 3 |16 |10 | 4
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Example 1. Apply the procedure 21x(A—-1)+ B in (4), we get intervally semi-distributed magic square of
order 21:

22 | 102 | 159 | 216 | 292 | 349 | 406 | 45 | 79 | 178 | 193 | 315|330 | 429 | 2 | 122|137 | 236 | 272 | 371 | 386 | 4641
342 | 418 | 34 | 91 | 148 | 228 | 285|319 [ 441 | 57 | 72 | 171 | 205 | 304 | 362 | 398 | 14 | 113 | 128 | 248 | 263 | 4641
217 | 274 | 354 | 411 | 27 | 103 | 160 | 198 | 297 | 331 | 430 | 46 | 84 | 183|239 | 254 | 374|389 | 5 | 125 | 140 | 4641

96 | 153 | 229 | 286 | 343 | 400 | 39 | 73 | 172 | 210 | 309 | 324 | 423 | 58 [ 116 | 131 | 251 | 266 | 365 | 380 | 17 | 4641
412 | 28 | 85 | 165 | 222 | 279 | 355|435 | 51 | 66 | 184 | 199 | 298 | 336 | 392 | 8 | 107 | 143 | 242 | 257 | 377 | 4641
291 | 348 | 405 | 40 | 97 | 154 | 211 | 310 [ 325 | 424 | 63 | 78 | 177 | 192 | 269 | 368 | 383 | 20 | 119 | 134 | 233 | 4641
166 | 223 | 280 | 337 | 417 | 33 | 90 | 189 | 204 | 303 | 318 | 436 | 52 | 67 | 146 | 245 | 260 | 359 | 395 | 11 | 110 | 4641

3 | 121|136 | 235|273 | 372 | 387 | 23 | 101 | 158 | 215 | 293 | 350 | 407 | 43 | 81 | 180 | 195 | 313 | 328 | 427 | 4641
361 | 399 | 15 | 114 | 129 | 247 | 262 | 341 | 419 | 35 | 92 | 149 | 227 | 284 | 321 | 439 | 55 | 70 | 169 | 207 | 306 | 4641
240 | 255 | 373 | 388 | 4 | 126 | 141|218 | 275|353 | 410 | 26 | 104 | 161 | 196 | 295 | 333 | 432 | 48 | 82 | 181 | 4641
115 | 130 | 252 | 267 | 366 | 381 | 16 | 95 | 152 | 230 | 287 | 344 | 401 | 38 | 75 | 174 | 208 | 307 | 322 | 421 | 60 | 4641
393 | 9 108 | 142|241 | 256 | 378 | 413 | 29 | 86 | 164 | 221 | 278 | 356 | 433 | 49 | 64 | 186 | 201 | 300 | 334 | 4641
268 | 367 | 382 | 21 | 120 | 135|234 | 290 | 347 | 404 | 41 | 98 | 155 | 212 | 312 | 327 | 426 | 61 | 76 | 175 | 190 | 4641
147 | 246 | 261 | 360 | 394 | 10 | 109 | 167 | 224 | 281 | 338 | 416 | 32 | 89 | 187 | 202 | 301 | 316 | 438 | 54 | 69 | s641

44 | 80 [ 179|194 | 314 | 329 | 428 | 1 | 123|138 | 237 | 271 | 370 | 385 | 24 | 100 | 157 | 214 | 294 | 351 | 408 | 4641
320 | 440 | 56 | 71 | 170 | 206 | 305 | 363 | 397 | 13 | 112 | 127 | 249 | 264 | 340 | 420 | 36 | 93 | 150 | 226 | 283 | 4641
197 | 296 | 332 | 431 | 47 | 83 | 182|238 | 253 | 375 | 390 | 6 | 124 | 139|219 | 276 | 352 | 409 | 25 | 105 | 162 | 4641

74 | 173 1209 | 308 | 323 | 422 | 59 | 117 | 132 | 250 | 265 | 364 | 379 | 18 | 94 | 151 | 231 | 288 | 345 | 402 | 37 | 4641
434 | 50 | 65 | 185200 | 299 | 335|391 | 7 | 106 | 144 | 243 | 258 | 376 | 414 | 30 | 87 | 163 | 220 | 277 | 357 | 4641
311 326 | 425 | 62 | 77 | 176 | 191 | 270 | 369 | 384 | 19 | 118 | 133 | 232 | 289 | 346 | 403 | 42 | 99 | 156 | 213 | 4641
188 | 203 | 302 | 317 | 437 | 53 | 68 | 145 | 244 | 259 | 358 | 396 | 12 | 111 | 168 | 225 | 282 | 339 | 415 | 31 | 88 | 4641
4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641

Moreover each block of 7 is a pan diagonal magic square with different sums resulting in magic square of
order 21 with magic sum 4641:

4641
1546 | 1569 | 1526 | 4641
1527 | 1547 | 1567 | 4641
1568 | 1525 | 1548 | 4641
4641 4641 4641 4641

It is intervally semi-distributed as there are elements in one of the diagonal belongs to same intervals of
distribution:

2ndinterval | 22 23 24 |25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42
5t interval | 85 86 87 [ 88 89 90191 92 93 94 95 96 97 98 99 100 101 102 103 104 105
8t interval | 148 149 150 151 152 153|154 155 156|157 158 159 160 161 162 163 164 165 166 167 168
11thinterval | 211 212 213 214 215 216 217 218 219|220 221 222|223 224 225 226 227 228 229 230 231
14t interval | 274 275 276 277 278 279 280 281 282 283 284 285|286 287 2881289 290 291 292 293 294
17" interval | 337 338 339 340 341 342 343 344 345 346 347 348 349 350 351|352 353 354|355 356 357
20t interval [ 400 401 402 403 404 405 406 407 408 409 410 411 412 413 414 415 416 417|418 419 420

The above table show three values in each interval appearing in one of the diagonal.

e 2nd Procedure - SODLS

Let us consider the grid A and B, where A is SODLS and B is its transpose. Its construction (M.
Nakamura [7]) based on the work Bennetta, Du and Zhang [1].
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18121]119(20)14 |17
201921 (18|16 |15|17 | 14
21118 120(19 |17 |14 |16 |15
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21 (18 |20(19)17[14|16|15]|13 12|11 |10| 9 7161411
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Example 2. Apply the procedure 21x(A-1)+B in (5), we get intervally distributed magic square of
order 21:

4641

1 |255| 76 | 44 366 | 431|390 |409 (291|356 |315|334| 25 |173 238|197 216 | 98 | 163 | 122 | 141 | 4641
55|23 | 4 |253]|411|388|429 |368|336|313|354|293| 66 |218 |195 | 236 | 175|143 | 120 | 161 | 100 | 4641
256 | 64 | 45 | 34 [430| 369 | 410|387 (355|294 |335|312| 2 |237|176|217 | 194|162 | 101 | 142 | 119 | 4641
24 | 13 | 254 | 67 | 389 | 408 | 367 | 432 | 314 | 333 | 292 | 357 | 43 [ 196 | 215|174 | 239 | 121 | 140 | 99 | 164 | 4641
186 | 251 | 210|229 | 89 | 259|160 |132| 14 | 79 | 38 | 57 | 113 | 358 | 423 | 382 | 401 | 282 | 347 | 306 | 325 | 4641
231[208|249 188|139 | 111 | 92 |257 )| 59 | 36 | 77 | 16 | 154|403 | 380 | 421 | 360 | 327 | 304 | 345 | 284 | 4641
250 | 189 | 230|207 [ 260 | 152 |133 | 118 | 78 | 17 | 58 | 35 | 90 | 422 | 361 | 402 | 379 | 346 | 285 | 326 | 303 | 4641
209 | 228|187 | 252|112 | 97 | 258 |155| 37 | 56 | 15 | 80 | 131 | 381 | 400 | 359 | 424 | 305 | 324 | 283 | 348 | 4641
371|436 | 395|414 274 | 339 | 298 | 317 [ 177 | 263 | 244 | 220 | 201 | 102 | 167 | 126 [145| 5 | 70 | 29 | 48 |4641
416 | 393 | 434 | 3731319 | 296 | 337 | 276 | 223 | 199 [ 180 | 261 | 242|147 | 124|165 |104| 50 | 27 | 68 | 7 | 4641
435|374 | 415 | 392|338 | 277 | 318 | 295 | 264 | 240 { 221 | 202 | 178 | 166 | 105 | 146 | 123 | 69 | 8 | 49 | 26 | 4641
394 | 413 | 372 | 437|297 | 316 | 275 | 340 [ 200 | 181 | 262 | 243 | 219|125 | 144|103 | 168 | 28 | 47 | 6 | 71 |4641
65 |46 | 22 | 3 |153 134|110 | 91 |241|222|198 | 179 | 265|351 | 332 | 308 | 289 | 439 | 420 | 396 | 377 | 4641
93 | 158 [117 [136| 18 | 83 | 42 | 61 | 362 | 427 | 386 | 405 | 311 | 287 | 268 | 349 | 330 | 169 | 234 | 193 | 212 | 4641
138 (115|156 | 95 | 63 | 40 | 81 | 20 | 407 | 384 | 425 | 364 | 352 | 328 | 309 | 290 | 266 | 214 | 191 | 232 | 171 | 4641
157 | 96 | 137|114 | 82 | 21 | 62 | 39 [ 426 | 365 | 406 | 383 | 288 | 269 | 350 | 331 | 307 | 233 | 172 | 213 | 190 | 4641
116 (135| 94 |159| 41 | 60 | 19 | 84 | 385|404 | 363 | 428 | 329 | 310 | 286 | 267 | 353 | 192 | 211 | 170 | 235 | 4641
278 | 343|302 | 321 [ 182 | 247 | 206 | 225 | 85 (150|109 |128 |399| 9 | 74 | 33 | 52 | 375 | 272 | 433 | 418 | 4641
323|300 | 341 | 280 | 227 | 204 | 245 | 184 [ 130 | 107 | 148 | 87 |440| 54 | 31 | 72 | 11 | 412|397 | 378 | 270 | 4641
342|281 |322(299|246 | 185|226 | 203 (149 | 88 | 129|106 |376| 73 | 12 | 53 | 30 | 273 | 438 | 419 | 391 | 4641
301 320|279 | 344|205 | 224 | 183 | 248 [ 108 | 127 | 86 | 151|417 | 32 | 51 | 10 | 75 | 398 | 370 | 271 | 441 | 4641
4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641
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There are 20 broken magic squares of order 4 appearing in above magic square (bold face). See

below,

808 168 152 524
169 | 234 | 193 | 212 | 808 9 74 | 33 | 52 | 168 5 70 | 29 | 48 | 152 98 | 163 | 122 | 141 | 524
214 | 191 | 232 | 171 | 808 54 | 31 72 11 | 168 50 | 27 | 68 7 | 152 143 | 120 | 161 | 100 | 524
233 | 172 | 213 | 190 | 808 73 12 53 30 | 168 69 8 49 26 | 152 162 | 101 | 142 | 119 | 524
192 | 211 | 170 | 235 | 808 32 51 10 75 | 168 28 47 6 71 | 152 121 | 140 | 99 | 164 | 524
808 808 808 808 808 168 168 168 168 168 152 152 152 152 152 524 524 524 524 524

1260 824 1564 540
282 | 347 | 306 | 325 | 1260 173 | 238 | 197 | 216 | 824 358 | 423 | 382 | 401 | 1564 102 | 167 | 126 | 145 | 540
327 | 304 | 345 | 284 | 1260 218 | 195 | 236 | 175 | 824 403 | 380 | 421 | 360 | 1564 147 | 124 | 165 | 104 | 540
346 | 285 | 326 | 303 | 1260 237 [ 176 | 217 | 194 | 824 422 | 361 | 402 | 379 | 1564 166 | 105 | 146 | 123 | 540
305 | 324 | 283 | 348 | 1260 196 | 215 | 174 | 239 | 824 381 | 400 | 359 | 424 | 1564 125 | 144 | 103 [ 168 | 540
1260 1260 1260 1260 1260 824 824 824 824 824 1564 1564 1564 1564 1564 540 540 540 540 540

876 1616 1244 1596
186 | 251 | 210 | 229 | 876 371 | 436 | 395 | 414 | 1616 278 | 343 | 302 | 321 | 1244 366 | 431 | 390 | 409 | 159
231 | 208 | 249 | 188 | 876 416 | 393 | 434 | 373 | 1616 323 | 300 | 341 | 280 | 1244 411 | 388 | 429 | 368 | 1596
250 | 189 | 230 | 207 | 876 435 | 374 | 415 | 392 | 1616 342 | 281 | 322 | 299 | 1244 430 [ 369 | 410 | 387 | 1596
209 | 228 | 187 | 252 | 876 394 | 413 | 372 | 437 | 1616 301 | 320 | 279 | 344 | 1244 389 | 408 | 367 | 432 | 1596
876 876 876 876 876 1616 1616 1616 1616 1616 1244 1244 1244 1244 1244 1596 1596 1596 1596 1596

1228 1296 188 472
274 | 339 | 298 | 317 | 1228 291 | 356 | 315 | 334 | 1296 14 | 79 | 38 | 57 | 188 85 | 150 | 109 | 128 | 472
319 | 296 | 337 [ 276 | 1228 336 | 313 | 354 [ 293 | 1296 59 | 36 | 77 | 16 | 188 130 | 107 | 148 | 87 | 472
338 | 277 | 318 [ 295 | 1228 355 | 294 | 335 [ 312 | 1296 78 | 17 | 58 | 35 | 188 149 | 88 [ 129 [ 106 | 472
297 | 316 | 275 | 340 | 1228 314 | 333 | 292 | 357 | 1296 37 | 56 | 15 | 80 | 188 108 | 127 | 86 | 151 | 472
1228 1228 1228 1228 1228 1296 1296 1296 1296 1296 188 188 188 188 188 472 472 472 472 472

860 1580 504 204
182 | 247 | 206 | 225 | 860 362 | 427 | 386 | 405 | 1580 93 [ 158 | 117 | 136 | 504 18 | 83 | 42 | 61 | 204
227 | 204 | 245 | 184 | 860 407 | 384 | 425 | 364 | 1580 138 | 115 | 156 | 95 | 504 63 | 40 | 81 | 20 | 204
246 | 185 | 226 | 203 | 860 426 | 365 | 406 | 383 | 1580 157 | 96 | 137 | 114 | 504 82 | 21 | 62 | 39 | 204
205 | 224 | 183 | 248 | 860 385 | 404 | 363 | 428 | 1580 116 | 135 | 94 [ 159 | 504 41 | 60 [ 19 | 84 | 204
860 860 860 860 860 1580 1580 1580 1580 1580 504 504 504 504 504 204 204 204 204 204

e 3rd Procedure - MOLS

Let us consider a pair of MOLS constructed by use of computer program (H. White [19]) given by

112 [3]14(10]79(19|18[13]|14[15]17|12]20| 6 |5 16| 8 |21 |11
11 (1213 (14|20 (17 (19| 8 |7 |2 |3 |4 |6 |1 |9 |16|15| 5 |18|10]|21
2111 |23 196818171213 |14|16|11|19]5 |4 |15| 7 [20]|10
10(11 12|13 |19|16[18| 7 [ 6 |1 |2 |3 |5 (|21 |8 [15|14| 4 |17 9 |20
20021 (1 (2|8 |5]|7|17]16|11|12|13|15|10|18| 4 |3 |14| 6 |19 9
9 (1011|1218 |15[17| 6 [ 5 |21 |1 |2 |4 |20|7 [14|13|3 |16| 8 |19
19(20121| 1|7 | 4|6 |16[15]10|11]|12|14]|9 |17 3 |2 |13] 5 |18] 8
8|19 |10|11|17|14|16| 5 | 4 |20|21| 1|3 |19]|6 |13|12]| 2 |15| 7 |18
18(19]120|21| 6 |3 [5|15[14] 9 (1011|138 |16 2 |1 |12] 4 [17]| 7
71 8[19(10({16[13 |15 4 [ 3 [19(20|21| 2 (185 (12|11 |1 (14| 6 [17
171181191205 |2 | 4 |14|13| 8 | 9 |10|12| 7 |15| 1 |21 |11| 3 |16]| 6
617 (819 (1512|143 |2 [18]|19[20] 1 (17| 4 |11]|10|21|13| 5 |16
161718 |19 4 |1 |3 |13 ]|12| 7 |8 | 9 |11| 6 |14|21|20]|10| 2 |15] 5
5|16 |7 |8 |14|11|13|2 |1 |17|18|19|21|16| 3 |10]| 9 |20|12| 4 |15
12 (13114 1521|1820 9 [ 8 |3 |4 |5 |7 |2 |10]|17|16]| 6 |19|11] 1
213|145 |11]|8|10{20]|19|14|15|16|18 |13 |21 |7 |6 |17 9 |1 |12
13|14]|15|16| 1 |19|21|10| 9 | 4|5 |6 |8 |3 |11|18|17| 7 |20]|12] 2
314|156 [12]9[11]21[20]15[16]17|19(|14|1 |8 |7 [18]10| 2 |13
141516172 |20 1 |11 ]10| 5|6 |7 | 9| 4 ]|12|19]|18] 8 |21|13] 3
45|16 |7 |13|10|12|1 |21|16|17|18|20(|15]|2 |9 |8 |19|11| 3 |14
15(16 |17 18| 3 |21 | 2 |12[11| 6 | 7 | 8 |10 5 [13[20|19]| 9 |1 [14] 4
A
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1211314 (1521|1820 9 [ 8 |3 |4 |5 |7 |2 |10]|17]|16] 6 [19[11| 1

13|14 15|16 1 [19[21(10[ 9 |4 |5 |6 |8 |3 |11|18]|17| 7 |20]12] 2

14 (1516|172 |20 1 |11 [|10]5 |6 |7 | 9|4 |12]|19|18| 8 |21|13] 3

15016 |17 18| 3 |21 |2 (12|11 | 6 |7 | 8 |10| 5 |13]20]|19]9 |1 |14| 4

1611711819 4 |1 [ 3 [13[12| 7 [ 8 |9 |11]| 6 |14]|21|20]10| 2 |15| 5

17118119205 | 2 |4 |14[13] 8 |9 ]|10|12| 7 |15 1 |21 |11]| 3 [16] 6

1819120216 |3 |5 |15(14]| 9 (10|11 |13 |8 |[16| 2 |1 |12]| 4 [17]| 7
11 (12113 |14 (20|17 (19| 8 [ 7 |2 |3 |4 |6 |1 |9 [16|15]|5 |18[10]21
211 |2 [3]19]6]|8 1817|1213 |14|16|11|19]|5 |4 |15| 7 [20]|10
10(11 12|13 (19|16 [18| 7 |6 |1 |2 |3 |5 (|21 |8 [15|14| 4 |17| 9 |20
20021 |1 (28 [5]|7 (1716|1112 |13[15|10|18] 4 [3 |14| 6 [19]| 9
101112 (18]15|17| 6 |5 |21 |1 |2 ]| 4|20]7 |14|13|3 |16]| 8 |19

9 101117 [14]|16|( 5 |4 [20{21 |1 [3 |19| 6 |13 |12 2 [15]| 7 |18

(6)

The grid A is diagonalized Latin square, while grid B not diagonalized. Even then resulting in a intervally
distributed magic square of order 21.

Example 3. Apply the procedure 21x(A-1)+B in (6), we get intervally distributed magic square of
order 21:

4641

1 | 23|45 | 67 |199]133|177|397|375|265|287|309|353|243 | 419|111 | 89 | 331 | 155 | 441 | 221 | 4641
222|244 | 266 | 288 | 420 | 354 | 398 | 156 | 134 | 24 | 46 | 68 [112| 2 [178[332|310| 90 | 376 | 200 | 421 | 4641
422 3 | 25 | 47 | 179|113 | 157 | 377|355 | 245|267 | 289 | 333|223 {399 | 91 | 69 | 311|135 | 400 | 201 | 4641
202 | 224 | 246 | 268 | 379 | 334 | 378 | 136 | 114 | 4 | 26 | 48 | 92 [ 423|158 | 312 | 290 | 70 | 356 | 180 | 401 | 4641
4021424 5 | 27 |159| 93 | 137|357 335 | 225|247 | 269 | 313|203 [358 | 71 | 49 | 291|115 | 380 | 181 | 4641
182 | 204 | 226 | 248 | 359 | 314 | 337 | 116 | 94 |425| 6 | 28 | 72 | 403 | 138 | 292 | 270 | 50 | 336 | 160 | 381 | 4641
3821404 (426 7 |139| 73 | 117|316 (315|205 (227|249 293|183 338 | 51 | 29 | 271 | 95 | 360 | 161 | 4641
162 | 184 | 206 | 228 | 339 | 294 | 317 | 96 | 74 | 405|427 | 8 | 52 | 383|118 | 272|250 | 30 | 295 | 140 | 361 | 4641
362|384 | 406|428 |119| 53 | 97 | 296|274 185|207 229|273 163 318 | 31 | 9 [251| 75 | 340|141 | 4641
142 | 164 | 186 | 208 | 319 | 253 | 297 | 76 | 54 | 385|407 | 429 | 32 [ 363 | 98 | 252 | 230 | 10 | 275 | 120 | 341 | 4641
3421364 [ 386|408 | 99 | 33 | 77 | 276|254 | 165|187 | 209 | 232|143 | 298 | 11 | 430|231 | 55 | 320|121 | 4641
122 | 144 | 166 | 188 | 299 | 233 | 277 | 56 | 34 | 365 | 387 | 409 | 12 [ 343 | 78 | 211 | 210 | 431 | 255 | 100 | 321 | 4641
322344 | 366388 | 79 | 13 | 57 | 256|234 | 145|167 | 189 | 212|123 | 278 | 432 | 410 | 190 | 35 | 300 | 101 | 4641
102 | 124 | 146 | 168 | 279 | 213 | 257 | 36 | 14 | 345 | 367 | 389 | 433 | 323 | 58 | 191 | 169 | 411 | 235 | 80 | 301 | 4641
242|264 | 286 | 308 | 440 | 374 | 418 | 176|154 | 44 | 66 | 88 | 132 ] 22 [ 198|352 |330 | 110|396 | 220 | 21 | 4641
42 | 43 | 65 | 87 | 219|153 | 197|417 |395| 285|307 | 329|373 | 263|439 | 131|109 | 351 | 175 | 20 | 241 | 4641
262284 (306328 | 19 | 394|438 (196|174 | 64 | 86 | 108 | 152 | 63 | 218 | 372 | 350 | 130 | 416 | 240 | 41 | 4641
62 | 84 | 85 | 107 [ 239|173 | 217 | 437 | 415 | 305|327 | 349|393 | 283 | 18 | 151 [ 129 | 371 | 195 | 40 | 261 | 4641
2821304 (326348 | 39 |414| 17 [ 216194 | 105|106 | 128 | 172 | 83 | 238|392 | 370 | 150 | 436 | 260 | 61 | 4641
82 | 104126 | 127|259 | 193 | 237 | 16 | 435|325 | 347|369 | 413 | 303 | 38 [ 171|149 | 391 |215| 60 | 281 | 4641

302 | 324 | 346 | 368 | 59 | 434 | 37 | 236|214 | 125|147 | 148 | 192 | 103 | 258 | 412 | 390 | 170 | 15 | 280 | 81 | 4641
4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641 4641

2.2. Magic Squares of Order 22

Let us consider the grid A and B, where A is SODLS and B is its transpose constructed (M. Nakamura
[7]) based on work of Bennetta, Du and Zhang [1].
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1|5|4|10]6 |18]22|21[20]19] 2 1111219 |8 | 7 |13 |17 |16 | 15|14
6| 2|1|5|10{20(19|18|22|21]| 3 8|7 |11|12| 9 |15|14|13 |17 |16
1006 |3 [2]1(22]21(20[19|18] 4 1219 |87 |11[17]|16|15|14 |13
2 |10| 6 | 4 1911812221120 | 5 7 |11(12]9 | 8 |14 13|17 |16 |15
4 3106 |5 (21]20(19]|18|22| 1 9 8|7 |11]12|16|15|14 |13 |17
13|17 |16 (15|14 | 6 |12 |11 |10| 9 | 8 2120 |19

1
20191822121 3
221211201918 5

2
4

19 (18|22 (21 |20
212019 [18 |22

ST RN ard R ENT FNY FY IS NI RON)
=
53
N
[N}

314512987 |6]12{11]|10|15]|16|17[13|14[20]21|22]18 |19
511|234 |11(10]9 8|7 |6 |12|17]13]|14[15]|16(22]|18[19|20 |21
1812212120191 |5 |4 |3 |2 |14|15]|13|17(16]|10| 6 |11 |12]|9 |8 |7
2001911822121 ({3 |2 |1 |5 |4 |15]|16| 6 |14(13]|17(10|8 |7 |11]|12] 9
221211201918 5|4 |3 |2 |1 |16|17|10| 6 [15]|14 |13 |12| 9 |8 |7 |11
1911812221 )20( 2|1 |5 |4 |3 [|17|13]|14|10| 6 |16(15| 7 |11]|12| 9 |8
21(20)19(18)22| 4|3 |2 |1 |5 |13|14[|16|15(10]6 (17| 9 |8 |7 |11|12
111219 [ 87 [13]17|16|15|14 (19|20 1 |5 |4 |3 |2 |18|22]|21|10]| 6
8 |7 |11|12|9 |15[14|13(17|16(20(21 |3 |2 | 1[5 |4 |6 ]19[18[22]|10
1219|187 |11({17]|16|15|14 |13 |21 |22|5 |4 |3 ]2 |1 ]|10| 6 [20]|19]|18
7 (111219 | 8 |14[13]|17|16|15|22|18| 2 |1 |5 |4 |3 [19]10| 6 [21|20
9 (8|7 |11]12|16[15|14|13|17|18[19| 4 |3 |2 |1 |5 [21]20[10] 6 |22
A

[}
=
f==}
[
w
@l
=
N
=
SN
=
W
=y
Qa1
=
N
DN O |G| W

1812012219216 |8 |10]|12]| 7 1113|524 |13|15]|17]|14]|16
221921 [18|20({12| 7 |9 |11]| 6 105|241 |3[17|14|16|13|15
21 [18120(22)19(11]| 6 | 8 |10 |12 914|113 [5]2(16]13[15]17 |14
2022|1921 )18|10]|12| 7 |9 |11 813|524 ]|1([15]17|14|16]13
19121 )18[20)122{ 9 |11|6 |8 |10|12|7 |2 |4 |1]|3|5|14|16|13]|15]|17
2 (34|51 )8[10)12|7 |9 [11]|6 |14[15]|16[17|13[19]20|21|22|18
3141|5127 [9]|11|6]|8|10[12|15]|16|17[13|14[20]21[22]18|19
11| 8 |12 9 118[20]122(19]21 (15|17 |13 |6 |10[14 16| 1 |3 |5 |2 | 4
121719 (118 (22]19(21[18|20|16|13|17|14| 6 |10|(15|5 |2 |4 |1 |3
9 (11| 8 |12 7 |21[18]|20(22]|19|17|14|16|13|15| 6 |10| 4 |1 |3 |5 |2
8§ (127 |9 |11]20(22]|19|21|18|13|15|10|17|14[|16| 6 |3 |5 |2 |4 |1
719|118 [12]19(21|18(20]22|14|16| 6 [10|13[15|17|2 |4 [1[3 |5
13(15|17 (14|16 1 |3 |5 |2 |4 (2022|118 [12]7 |9 [|18| 6 [10]|19]21
1714|1613 )15( 5 | 2 | 4 |1 |3 |21 |18 |12 7 [ 9 |11 |8 |22|19] 6 |10]20
16 (13 |15(17 |14 4 |1 |3 |5 |2 [22|19|9 |11 |8 |12| 7 |21|18]20]| 6 |10
150171416 |13 (3 |5 |2 |4 |1 18|20 8 |12| 7 |9 [11]|10|22]19|21]| 6
14|16 |13 (15|17 2 |4 |1 |3 |5 [19|21|7 |9 [11]| 8 [12| 6 |10 |18 |20 |22
B

. (7
Example 4. Apply the procedure 22x(A-1)+B in (7), we get intervally distributed magic square of

order 22:
5335
1 94 | 76 | 200 | 114 | 387 | 477 | 457 | 432 { 412 | 25 | 49 | 238 [ 262 | 198 | 173 | 153 | 275 | 360 | 342 | 315 | 295 | 5335
115 | 24 6 98 | 201|435 (410|390 (475|455 | 48 | 67 | 176 | 151 | 241 | 260 | 196 | 320 | 293 | 273 | 363 | 338 | 5335
202 (111 | 47 | 28 | 10 | 478 | 453 | 433 | 413 | 388 | 71 | 90 | 263 | 194 | 174 | 154 | 239 | 361 | 341 | 316 | 298 | 271 | 5335
32 (203 (112 70 | 50 | 411 | 391 | 476 | 456 | 431 | 89 3 152|242 | 261|197 | 172|294 | 276 | 359 | 339 | 319 | 5335
72 | 54 | 199 | 113 | 93 | 454 | 434 | 409 | 389 | 479 | 2 26 | 195 (175 | 150 | 240 | 264 | 337 | 317 | 297 | 272 | 364 | 5335
282 | 372 | 352 | 327 | 307 | 116 | 250 | 230 | 210 | 183 | 163 | 143 | 375 | 465 | 445 | 420 | 400 | 13 [ 103 | 83 | 58 | 38 | 5335
330 | 305 | 285 | 370 | 350 | 166 | 139 | 119 | 253 | 226 | 206 | 186 | 423 | 398 | 378 | 463 | 443 | 61 36 | 16 | 101 | 81 | 5335
373 | 348 | 328 | 308 | 283 | 209 | 182 | 162 | 142 | 122 | 249 | 229 | 466 | 441 | 421 | 401 | 376 | 104 | 79 | 59 | 39 | 14 | 5335
306 | 286 | 371 | 351 | 326 | 252 | 232|205 | 185 | 165 | 138 | 118 | 399 | 379 | 464 | 444 | 419 | 37 | 17 [ 102 | 82 | 57 | 5335
349 (329 (304 | 284 | 374 | 141 | 121 | 248 | 228 | 208 | 188 | 161 | 442 | 422 | 397 | 377 | 467 | 80 | 60 | 35 | 15 | 105 | 5335
46 | 69 | 92 5 23 | 184 | 164 | 144 | 117 | 251 | 231 | 204 | 322 | 345 | 368 | 281 | 299 | 437 | 460 | 483 | 396 | 414 | 5335
91 4 27 | 45 | 68 | 227 | 207 | 187 | 160 | 140 | 120 | 254 | 367 | 280 | 303 | 321 | 344 | 482 | 395 | 418 | 436 | 459 | 5335
385|470 | 452 | 425|405 | 18 [ 108 | 88 | 63 | 43 | 301 | 325 | 277 | 358 | 340 | 212 | 126 | 221 | 245 | 181 | 156 | 136 | 5335
430 | 403 | 383 | 473 (448 | 66 | 41 | 21 | 106 | 86 | 324 | 343 | 127 | 300 | 270 | 362 | 213 | 159 | 134 | 224 | 243 | 179 | 5335
471 | 451 | 426 | 408 [ 381|109 | 84 | 64 | 44 | 19 | 347 | 366 | 214 | 123 | 323 | 292 | 274 | 246 | 177 | 157 | 137 | 222 | 5335
404 | 386 | 469 | 449 | 429 | 42 | 22 (107 | 87 | 62 | 365|279 | 296 | 215 | 124 | 346 | 314 | 135 | 225 | 244 | 180 | 155 | 5335
447 | 427 (407 | 382 (474 | 85 | 65 | 40 | 20 | 110 | 278 | 302 | 336 | 318 | 211 | 125 | 369 | 178 | 158 | 133 | 223 | 247 | 5335
233 | 257 (193 | 168 | 148 | 265 | 355 | 335 | 310 | 290 | 416 | 440 | 11 | 96 | 78 | 51 | 31 | 392 | 468 | 450 | 217 | 131 | 5335
171 | 146 | 236 | 255 | 191 | 313 | 288 | 268 | 353 | 333 | 439 | 458 | 56 | 29 9 99 | 74 | 132 | 415 | 380 | 472 | 218 | 5335
258 | 189 (169 | 149 | 234 | 356 | 331 | 311 | 291 | 266 | 462 | 481 | 97 | 77 | 52 | 34 7 1219|128 | 438 | 402 | 384 | 5335
147 | 237 | 256 | 192 | 167 | 289 | 269 | 354 | 334 | 309 | 480 | 394 | 30 | 12 | 95 | 75 | 55 | 406 | 220 | 129 | 461 | 424 | 5335
190 | 170 | 145 | 235 | 259 | 332 | 312 | 287 | 267 | 357 | 393 | 417 | 73 | 53 | 33 8 |[100 | 446 | 428 | 216 | 130 | 484 | 5335
5335 5335 5335 5335 5335 5335 5335 5335 5335 5335 5335 5335 5335 5335 5335 5335 5335 5335 5335 5335 5335 5335 5335
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There are 13 broken magic squares, 12 of order 5 and 1 of order 7, see below,

1640 2165 999 1555
282 | 372 | 352 | 327 | 307 | 1640 387 | 477 | 457 | 432 | 412 | 2165 233 | 257 | 193 | 168 | 148 | 999 265 | 355 | 335 | 310 | 290 | 1555
330 | 305 [ 285 | 370 | 350 | 1640 435 | 410 | 390 | 475 | 455 | 2165 171 | 146 | 236 | 255 | 191 | 999 313 | 288 | 268 | 353 | 333 | 1555
373 | 348 | 328 | 308 | 283 | 1640 478 | 453 | 433 | 413 | 388 | 2165 258 | 189 [ 169 | 149 | 234 | 999 356 [ 331 | 311 | 291 | 266 | 1555
306 | 286 | 371 | 351 | 326 | 1640 411 | 391 | 476 | 456 | 431 | 2165 147 | 237 | 256 | 192 | 167 | 999 289 | 269 | 354 | 334 | 309 | 1555
349 | 329 [ 304 | 284 | 374 | 1640 454 | 434 | 409 | 389 | 479 | 2165 190 | 170 | 145 | 235 | 259 | 999 332 | 312 | 287 | 267 | 357 | 1555
1640 1640 1640 1640 1640 1640 2165 2165 2165 2165 2165 2165 999 999 999 999 999 999 1555 1555 1555 1555 1555 1555

2105 1024 1587 2137
375 | 465 | 445 | 420 | 400 | 2105 238 | 262 | 198 | 173 | 153 | 1024 275 | 360 | 342 | 315 | 295 | 1587 385 | 470 | 452 | 425 | 405 | 2137
423 | 398 | 378 | 463 | 443 | 2105 176 | 151 | 241 | 260 | 196 | 1024 320 [ 293 | 273 | 363 | 338 | 1587 430 | 403 | 383 | 473 | 448 | 2137
466 | 441 | 421 | 401 | 376 | 2105 263 | 194 | 174 | 154 | 239 | 1024 361 | 341 | 316 | 298 | 271 | 1587 471 | 451 | 426 | 408 | 381 | 2137
399 | 379 | 464 | 444 | 419 | 2105 152 | 242 | 261 | 197 | 172 | 1024 294 | 276 | 359 | 339 | 319 | 1587 404 | 386 | 469 | 449 | 429 | 2137
442 | 422 | 397 | 377 | 467 | 2105 195 | 175 | 150 | 240 | 264 | 1024 337 | 317 | 297 | 272 | 364 | 1587 447 | 427 | 407 | 382 | 474 | 2137
2105 2105 2105 2105 2105 2105 1024 1024 1024 1024 1024 1024 1587 1587 1587 1587 1587 1587 2137 2137 2137 2137 2137 2137

939 320 267 295
221 | 245 | 181 | 156 | 136 | 939 18 | 108 | 88 | 63 | 43 | 320 11 | 9 | 78 | 51 | 31 | 267 13 103 | 83 | 58 | 38 | 295
159 | 134 | 224 | 243 | 179 | 939 66 | 41 | 21 | 106 | 86 | 320 56 | 29 9 99 | 74 | 267 61 | 36 | 16 | 101 | 81 | 295
246 | 177 | 157 | 137 | 222 | 939 109 | 84 | 64 [ 44 [ 19 | 320 97 [ 77 | 52 | 34 7 | 267 104 | 79 [ 59 [ 39 | 14 | 29
135 | 225 | 244 | 180 | 155 | 939 42 | 22 | 107 | 87 | 62 | 320 30 [ 12 | 95 | 75 | 55 | 267 37 | 17 [ 102 | 82 | 57 | 295
178 | 158 | 133 | 223 | 247 | 939 85 | 65 | 40 | 20 | 110 | 320 73 | 53 | 33 8 | 100 | 267 80 | 60 [ 35 [ 15 | 105 | 295
939 939 939 939 939 939 320 320 320 320 320 320 267 267 267 267 267 267 295 295 295 295 295 295

1295
116 | 250 | 230 | 210 | 183 | 163 | 143 | 1295
166 | 139 | 119 | 253 | 226 | 206 | 186 | 1295
209 | 182 | 162 | 142 | 122 | 249 | 229 | 1295
252 | 232 | 205 | 185 | 165 | 138 | 118 | 1295
141 | 121 | 248 | 228 | 208 | 188 | 161 | 1295
184 | 164 | 144 | 117 | 251 | 231 | 204 | 1295
227 | 207 | 187 | 160 [ 140 | 120 | 254 | 1295

1295 1295 1295 1295 1295 1295 1295 1295

2.3. Magic Squares of Order 23

Let us consider the grids A and B, where A is SODLS and B its transpose. The construction is made
just in cyclic way as done in Taneja [17, 18] for prime numbers:

9 |10]11 |12 |13 |14 [15]16 |17 |18 |19]20 |21 |22]23
71819 |10[11]|12|13|14|15|16 |17 |18 |19|20]|21
51617 (8191011 |12]13|14[15]|16[17 18|19
314|567 |89 |10[11]|12]|13]|14[15]16|17
1[2[3|4[5]6[7]8]9
14 (15|16 (17|18 (1912021 |22 23| 1 |2 |3 |4 |5]6 |7
1213 |14 (1516 (1718|1920 |21 22|23 |1 |2 |3 |4 |5 |6
1 3
1

1011 |12 (13|14 (15|16 |17 |18 |19 |20 |21 [ 22|23 2
10 (1112 (13|14 |15|16 |17 [18 19|20 |21 [22]23
10 (1112|1314 15|16 |17 [18]19[20]21 |22|23
1011|1213 |14 (15|16 |17 |18 |19 [20 |21 | 22|23
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Example 5. Apply the procedure 23x(A-1)+B in (8) we get pan diagonal intervally distributed magic

square of order 23:

6095 6095 6095 6095 6095 6095 6095 6095 6095 6095 6095 6095 6095 6095 6095 6095 6095 6095 6095 6095 6095 6095 6095

1 | 45| 66 | 87 [ 108|129 150|171 |192 | 213 | 234 | 255 | 299 | 320 | 341 | 362 | 383 | 404 | 425 | 446 | 467 | 488 | 509 | 6095
6095 | 485|529 | 21 | 42 | 63 | 84 | 105|126 | 147|168 | 189 | 210 | 231 | 275|296 | 317 | 338 | 359 | 380 | 401 | 422 | 443 | 464 | 6095
6095 | 440 | 461 | 505 [ 526 | 18 | 39 | 60 | 81 [102| 123|144 | 165 | 186 | 230 | 251 | 272 | 293 | 314 | 335 | 356 | 377 | 398 | 419 | 6095
6095 | 395 | 416 | 460 | 481 | 502 | 523 | 15 | 36 | 57 | 78 | 99 | 120 | 141 | 162|206 | 227 | 248 | 269 | 290 | 311 | 332 | 353 | 374 | 6095
6095 | 350 | 371 | 392 | 436 | 457 | 478 | 499|520 | 12 | 33 | 54 | 75 | 96 | 117|161 | 182 | 203 | 224 | 245 | 266 | 287 | 308 | 329 | 6095
6095 | 305 | 326 | 347 | 391 | 412 | 433|454 |475(496 517 9 |30 | 51 | 72 | 93 | 137 | 158 | 179 | 200 | 221 | 242 | 263 | 284 | 6095
6095 | 260 | 281 | 302 | 323 | 367 | 388 | 409 | 430 | 451 | 4721493 |514| 6 | 27 | 48 | 92 | 113|134 | 155|176 | 197 | 218 | 239 | 6095
6095 | 215 | 236 | 257 | 278 | 322 | 343 | 364 | 385 | 406 | 427 | 448 | 469 | 490 | 511 | 3 | 24 | 68 | 89 | 110|131 | 152|173 | 194 | 6095
6095 | 170 | 191 | 212 | 233 | 254 | 298 | 319 | 340 | 361 | 382 | 403 | 424 | 445 | 466 | 487 | 508 | 23 | 44 | 65 | 86 | 107 | 128 | 149 | 6095
6095 | 125 | 146 | 167 | 188 | 209 | 253 | 274 | 295 | 316 | 337 | 358 | 379 | 400 | 421 | 442 | 463 | 484 | 528 | 20 | 41 | 62 | 83 | 104 | 6095
6095 | 80 | 101 | 122 | 143 | 164 | 185|229 | 250 | 271 | 292 | 313 | 334 | 355 | 376 | 397 | 418 | 439 | 483 | 504 | 525 | 17 | 38 | 59 | 6095
6095 | 35 | 56 | 77 | 98 | 119 | 140 | 184 | 205 | 226 | 247 | 268 | 289 | 310 | 331 | 352 | 373 | 394 | 415 | 459 | 480 | 501 | 522 | 14 | 6095
6095 | 519 | 11 | 32 | 53 | 74 | 95 | 116 | 160 | 181 | 202 | 223 | 244 | 265 | 286 | 307 | 328 | 349 | 370 | 414 | 435 | 456 | 477 | 498 | 6095
6095 | 474 1495|516 | 8 | 29 | 50 | 71 | 115|136 | 157 | 178 | 199 | 220 | 241 | 262 | 283 | 304 | 325 | 346 | 390 | 411 | 432 | 453 | 6095
6095 | 429 | 450 | 471 (492 | 513 | 5 | 26 | 47 | 91 | 112|133 | 154 | 175|196 | 217 | 238 | 259 | 280 | 301 | 345 | 366 | 387 | 408 | 6095
6095 | 384 | 405 | 426 | 447 | 468 | 489|510 | 2 | 46 | 67 | 88 | 109 | 130|151 | 172|193 | 214 | 235 | 256 | 277 | 321 | 342 | 363 | 6095
6095 | 339 | 360 | 381 | 402 | 423 | 444 | 465 | 486 | 507 | 22 | 43 | 64 | 85 | 106 | 127 | 148 | 169 | 190 | 211 | 232 | 276 | 297 | 318 | 6095
6095 | 294 | 315 | 336 | 357 | 378 | 399 | 420 | 441 | 462 | 506 | 527 | 19 | 40 | 61 | 82 | 103 | 124 | 145 | 166 | 187 | 208 | 252 | 273 | 6095
6095 | 249 | 270 | 291 | 312 | 333 | 354 | 375 | 396 | 417 | 438 | 482|503 | 524 | 16 | 37 | 58 | 79 | 100 | 121 | 142 | 163 | 207 | 228 | 6095
6095 | 204 | 225 | 246 | 267 | 288 | 309 | 330 | 351 | 372 | 393 | 437 | 458 | 479 | 500|521 | 13 | 34 | 55 | 76 | 97 | 118 | 139 | 183 | 6095
6095 | 159 | 180 | 201 | 222 | 243 | 264 | 285 | 306 | 327 | 348 | 369 | 413 | 434 | 455|476 | 497 | 518 | 10 | 31 | 52 | 73 | 94 | 138 | 6095
6095 | 114 | 135 | 156 | 177 | 198 | 219 | 240 | 261 | 282 | 303 | 324 | 368 | 389 | 410 | 431 | 452 | 473 | 494 |515| 7 | 28 | 49 | 70 | 6095
6095 | 69 | 90 | 111 | 132 | 153 | 174 | 195 | 216 | 237 | 258 | 279 | 300 | 344 | 365 | 386 | 407 | 428 | 449 | 470 | 491 | 512 | 4 | 25 | 6095
6095 6095 6095 6095 6095 6095 6095 6095 6095 6095 6095 6095 6095 6095 6095 6095 6095 6095 6095 6095 6095 6095 6095 6095

24 Magic Square of Order 24

We shall construct intervally distributed or semi-distributed magic squares of order 24 in four different
ways. Two are based on composition relations of magic squares of order 8 and 3, and 4 and 6. Third
approach uses SODLS and its transpose. The forth is based on a pair of MOLS.

e 1st Procedure - Block Wise - 8x3

We shall bring intervally distributed magic square of order 24 by using compositions of magic squares
of order 8 with of order 3. Let us consider a pan diagonal bimagic square of order 8 [4, 6]:

Formerly, Professor of Mathematics, Federal University of Santa Catarina, 88040-400 Florian6polis, SC, Brazil. Email: jjtaneja@gmail.com
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260 260 260 260 260 260 260 260 11180

2|16[(5|1]4]8|7]|3 8|1(4|5]|3|6]|7|2 16 | 41 | 36 | 5 | 27 | 62 | 55 | 18 | 260 256 | 1681 [ 1296 | 25 | 729 | 3844 | 3025 | 324 | 11180
418|7|3]2]|6|5]|1 2171635 |4|1]|8 260|126 | 63 | 54 | 19 | 13 | 44 | 33 | 8 | 260 676 | 3969 | 2916 | 361 | 169 | 1936 | 1089 | 64 | 11180
115[6]2]3]7[8]|4 1[8[5]4]6|3]2]|7 200 1 [40 | 45|12 |22 | 51 | 58 | 31 | 260 1 | 1600 | 2025 | 144 | 484 | 2601 | 3364 | 961 | 11180
317(8|4]1]5]6]|2 712(3]6]4|5]|8]|1 26023 [ 50 | 59 | 30 | 4 [ 37 |48 | 9 [260 529 | 2500 | 3481 | 900 | 16 | 1369 | 2304 | 81 | 11180
5(1[2]6]7]3[4]|8 63[2|7]1]|8]5]4 260138 | 3 | 10 | 47 | 49 | 24 | 29 | 60 | 260 1444 | 9 100 | 2209 | 2401 | 576 | 841 | 3600 | 11180
7131485 [1|2]6 4158|117 [2|3]6 260 | 52 [ 21 | 32 | 57 |39 | 2 | 11 | 46 | 260 2704 | 441 | 1024 | 3249 | 1521 | 4 121 | 2116 | 11180
6(12(1|5|8|4|3|7 316|7]2|8|1(4]|5 2601 43 | 14 | 7 [ 34| 64 | 25 | 20 | 53 | 260 1849 | 196 | 49 | 1156 | 4096 | 625 | 400 | 2809 | 11180
814|3|7]6|2|1|5 5|4|1]|812|7|6]|3 260 | 61 [ 28 | 17 | 56 | 42 | 15 | 6 | 35 | 260 3721 | 784 | 289 | 3136 | 1764 | 225 | 36 | 1225 | 11180
A B 260 260 260 260 260 260 260 260 260 11180 11180 11180 11180 11180 11180 11180 11180 11180

©)

Let us consider a magic square of order 3:

15
113 2] [2]3]1| [12T33 [21] [2]9 4 |15
3l2(1] [1]2 31|22 13| [7 5[ 3|15
21 312 (2311 32| [6]18]15
A B AB 15 15 15 15
(10)
Let us divide the numbers 1-24 in three intervals as follows:
1167121318 (19|24 (100
2(5|18|11(14|17(20|23 (100
3[4]9l10[15[162122] 100
.. (11)

Apply intervals given in (11) over (9), and make 9 magic squares of order 8 according AB given in
(10), such as

|3_1 2308 2308 2308 2308 2308 2308 2308 2308
3110)22(21|9 241 |12|13]7 |18]|19] 6 96 | 361 | 348 | 61 | 223 | 522 | 499 | 198 | 2308

1022121 9] 4 |16[15] 3 6 |19[18| 7 |13 |12 | 1 |24 2308 | 222 | 523 | 498 | 199 | 85 | 372 | 337 | 72 | 2308
4 21 [22]10 1 124[13|12|18]7 |6 |19 2308 | 49 | 360 | 373 | 84 | 210 | 487 | 510 | 235 | 2308

9 |21]122[10]3 |[15]16| 4 1916 |7 |18]12[13 24| 1 2308 | 211 | 486 | 511 | 234 | 60 | 349 | 384 | 73 |2308
15314 |16]21|9 [10]22 181716 [19]1 |24[13]|12 2308 | 354 | 55 78 | 379 | 481 | 216 | 229 | 516 | 2308
21 1022115 3 | 4 |16 121131241 1]19] 6 | 7 |18 2308 | 492 | 205 | 240 | 505 | 355 | 54 79 | 378 | 2308
16| 4 |3 [15]22(10[ 9 |21 7 1819 6 |24| 1 [12]|13 2308 | 367 | 90 67 | 342 | 528 | 217 | 204 | 493 | 2308
22110 9 [21]|16| 4 | 3 |15 13(12] 1 [24]6 |19]18] 7 2308 | 517 | 228 | 193 | 504 | 366 | 91 66 | 343 | 2308
A B 2308 2308 2308 2308 2308 2308 2308 2308 2308

el

el

IT 2308 2308 2308 2308 2308 2308 2308 2308
2 11112320 2411|1213 7 [18]19] 6 120 | 385 | 324 | 37 | 247 | 546 | 475 | 174 | 2308

11 (23|20 8|5 |17 [14] 2 6 |19(18| 7 |13 |12 | 1 |24 2308 | 246 | 547 | 474 | 175 | 109 | 396 | 313 | 48 | 2308
5 20 (23|11 12413 |12|18]|7 |6 (19 2308 | 25 | 336 | 397 | 108 | 186 | 463 | 534 | 259 | 2308

8 (2023 |11]2 |14[17| 5 196 |7 [18]12|13 (24| 1 2308 | 187 | 462 | 535 | 258 | 36 | 325 | 408 | 97 | 2308
14| 2|5 |17]120] 8 |11 |23 18| 716 |19]1|24|13]|12 2308 | 330 | 31 | 102 | 403 | 457 | 192 | 253 | 540 | 2308
20 1123|142 |5 |17 121312411 ]19|6 | 7 |18 2308 | 468 | 181 | 264 | 529 | 331 | 30 | 103 | 402 | 2308
17|52 |14)123]11] 8 |20 7 [18[19] 6 |24| 1 (12|13 2308 | 391 | 114 | 43 | 318 | 552 | 241 | 180 | 469 | 2308
23|11 8 |20|17| 5 | 2 |14 13|12 1 |24])6 |19]|18| 7 2308 | 541 | 252 | 169 | 480 | 390 | 115 | 42 | 319 | 2308
A B 2308 2308 2308 2308 2308 2308 2308 2308 2308

o]

o]

o]

Similarly, we have more 7 magic square of order 8. Keeping 9 magic squares of order 8 according to
AB in (10), we get a pair of MOLS of order 24:

Formerly, Professor of Mathematics, Federal University of Santa Catarina, 88040-400 Florian6polis, SC, Brazil. Email: jjtaneja@gmail.com
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6 [18 13| 1 |1224[19| 7 |4 [16|15|3 [10|22|21| 9|5 |17|14| 2 |11|23|20] 8
1224119 181131 |10]22|21 16 |15 3 |11 23|20 5117114 2
1 (13|18 6 |7 |19(24]|12|3 |15|16| 4 | 9 [21|22(10]| 2 (14|17 |5 | 8 |20]23 |11
191241121 |13(18] 6 |9 |21|22]|10| 3 [15]|16| 4|8 (20|23 |11) 2 |14|17| 5
1316 (18|19 7 |12|24]15|3 |4 |16(21]| 9 [10]|22]|14| 2 |5 |17]20| 8 |11 |23
197 1224|131 |6 |18]21 1022|153 | 4 (1620 8 11|23 |14 | 2 | 5 |17
186 |1 (13]24(12|7 |19]16]| 4 |3 |15[22]10 211175 | 2 |14 (23|11 | 8 |20
24 (12| 7 (19|18 6 | 1 |13]22|10| 9 |21|16]| 4 |3 |[15|23 11| 8 |[20|17| 5 | 2 |14
4 116|15( 3 |10(22|21| 9|5 |17[14| 2 (1123|208 | 6 |18|13| 1 |12(24]|19| 7
10 [ 22| 21 16 (15] 3 |11 |23 |20 171141 2 |12 |24 |19 6 |18|13| 1
315|164 [9|21(22]10| 2 |14 |17|5 |8 20|23 (11| 1 [13|18| 6 |7 |19]24]|12
9 2122|103 |15(16]| 4 |8 [20|23|11| 2 |14 |17 5|7 (1924|121 |13|18]| 6
15(3 |4 (16219 |10|22]14| 2 |5 |17]20] 8 |11 |23 |13 |1 | 6 |18 |19 | 7 |12 |24
2119 |10(22]15|{3 |4 |16]20 11123142 |5 (17|19 7 12|24 [|13| 1 | 6 |18
164 |3 (1522|109 [21]|17] 5|2 |14[23]|11 20118 6 | 1 |13 |24 (12| 7 |19
22110 9 (21 ]|16| 4 |3 |15]23 |11 |8 |20({17|5 |2 |14 |24 |12| 7 |[19|18| 6 | 1 |13
5171142 [11]23(20) 8 | 6 |18 |13 |1 |12[24|19| 7 | 4 [16]|15|3 |[10|22|21| 9
11 (2320 17114 2 |12 (24|19 7 | 6 |18 |13 | 1 |10 [22|21 16 |15 | 3
2 (14|17 5[ 8 202311 |1 |13|18| 6 | 7 [19]|24[12]|3 [15|16| 4 212210
8§ (2023|112 |14(17| 5|7 |19|24|12| 1 |13 |18 | 6 | 9 [21|22|10| 3 |15|16| 4
142 |5 |17)20| 8 |11 23|13 |1 |6 |18[19]| 7 [12|24|15|3 | 4 |16|21| 9 |10|22
200 8 |11|23 |14 |2 |5 |17]|19| 7 [12|24|13| 1 | 6 |18]|21| 9 |10|22|15| 3 | 4 |16
171512 (1423|118 |20]18| 6 |1 |13|24]12| 7 |19]|16| 4 |3 [15|22]10] 9 |21
2311 8 (20|17 |5 | 2 |14]|24|12| 7 |19(18]| 6 |1 |[13|22|10| 9 |21 |16| 4 | 3 |15

N
=N
N}
'S
@

el

N

o
'S
®©
&3}
~

o]

o]

®
o
o
'S

el

2312 |11(14| 8 [17|20| 5 ]|22| 3 [10|15| 9 |16(21| 4 |24 |1 |12|13| 7 [18]|19] 6

2005 | 8|17 )11 ({1423 |2 ]21| 4 [9|16[{10]15(22|3 |19|6 |7 |18|12[13 |24 1
178 | 5 (202 |23 |14 |11]|16]| 9 |4 |21| 3 |22(15|10|18| 7 | 6 [19]| 1 [24]|13 |12
1114|232 |20 5|8 [17]10|15(22| 3 (21| 4 |9 |16|12|13|24| 1 |19| 6 | 7 |18

14 (11| 2 (23] 5 (2017 8 |15|10| 3 |22| 4 |21 (16| 9 |13 |12| 1 |24| 6 [19]|18| 7
2411 |12(13]| 7 [18(|19| 6 |23] 2 [11|14| 8 |17[20| 5 |22|3 |10|15]| 9 [16]|21 | 4
1918 7 [13 12| 1 |24 5]20|17| 8 |14 |11 | 2 [23] 4 [21|16| 9 |15|10| 3 |22

196 |7 (18]12(13|24|1]20)5 |8 171114 (23| 2 |21|4 |9 |16|10[15]|22| 3
18716 (191 (2413|1217 8 |5 |20 2 |23 |14|11|16| 9 | 4 |21| 3 [22]|15]|10
12[(13 1241 |19| 6 |7 |18]|11|14[23| 2 [20]5 |8 [17|10|15|22|3 |21 4 ]9 |16

13[12 |1 (246 (19|18 | 7 |14 |11 | 2 |23| 5 |20({17] 8 |15|10| 3 |22| 4 [21]|16]| 9
223 |10(15]9 (16|21 | 4 |24 1 [12|13| 7 |18[19| 6 |23 2 |11|14| 8 [17]20]| 5
21 (16| 9 [15]|10| 3 |22 6 |19|18| 7 |13 |12 | 1 (24| 5 |20)|17| 8 |14 |11 | 2 |23

211 4|9 (16]|10(15|22|3 |19| 6 | 7 |18 |12|13 (24| 1 |20| 5 | 8 |17|11[14|23| 2
1619 |4 (21]3(22(15|10])18] 7 |6 |19| 1 |24(13|12|17|8 |5 20| 2 |23]14 (11
10(15122( 3 |21 4|9 |16]|12|13 |24 |1 (19| 6 |7 |18]|11|14|23| 2 |20 5| 8 [17

15(10| 3 |22 4 (21 (16| 9 |13 |12 | 1 |24| 6 |19 |18 | 7 |14 |11 | 2 |23 |5 [20]|17| 8

.. (12)

Example 6. Apply the procedure 24x(A-1)+B in (12), we get intervally semi-distributed semi-bimagic
square of order 24:

Formerly, Professor of Mathematics, Federal University of Santa Catarina, 88040-400 Florian6polis, SC, Brazil. Email: jjtaneja@gmail.com
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6924

143 1410|1299 | 14 | 272|569 | 452 |149| 94 | 363|346 | 63 | 225|520 | 501 | 196 [ 120 | 385 | 324 | 37 | 247 | 546 | 475|174 | 6924
269 | 5721449 152 | 134 [ 419290 | 23 | 220 | 525 | 496 | 201 | 87 | 370|339 | 70 | 246 | 547 | 474 | 175|109 | 396 | 313 | 48 | 6924
2 | 311422131 | 161|440 | 557|284 | 51 | 358 | 375 | 82 | 208 | 489 | 508 | 237 | 25 | 336 | 397 | 108 | 186 | 463 | 534 | 259 | 6924
164 | 437 | 560 | 281 | 11 | 302|431 | 122213 | 484 | 513 | 232 | 58 | 351|382 | 75 | 187|462 | 535|258 | 36 | 325|408 | 97 | 6924
305| 8 |125(428|434|167|278 563|352 | 57 | 76 | 381|483 | 214 | 231 | 514 [ 330 | 31 | 102 | 403 | 457 | 192 | 253 | 540 | 6924
443|158 | 287 | 554 | 308 | 5 |128|425|490 | 207 | 238|507 |357 | 52 | 81 | 376|468 | 181|264 | 529 | 331 | 30 | 103 | 402 | 6924
416 | 137 | 20 | 293 | 575|266 | 155 | 4461369 | 88 | 69 | 340|526 | 219 | 202 | 495|391 | 114 | 43 | 318 | 552 | 241 | 180 | 469 | 6924
566 | 275|146 | 455 | 413 | 140 | 17 | 296 | 519 | 226 | 195 | 502 | 364 | 93 | 64 | 345|541 | 252 | 169 | 480 | 390 | 115 | 42 | 319 | 6924
96 | 361|348 | 61 | 2231522499 198|119 386|323 | 38 | 248 |545|476 | 173|142 | 411|298 | 15 | 273 | 568 | 453 | 148 | 6924
222|523 14981199 | 85 [372|337| 72 | 245|548 473|176 | 110 | 395|314 | 47 [ 268 | 573 | 448 | 153 | 135 | 418 | 291 | 22 | 6924
49 [360|373 | 84 | 210|487 |510|235]| 26 | 335|398 | 107 | 185|464 | 533 | 260 | 3 |310|423|130 | 160 | 441 | 556 | 285 | 6924
211 | 486 | 511|234 | 60 [ 349|384 | 73 | 188|461 | 536|257 | 35 | 326|407 | 98 [ 165|436 | 561 | 280 | 10 | 303 | 430 | 123 | 6924
354 | 55 | 78 | 379|481 [ 216 229|516 329 | 32 | 101 | 404 | 458 | 191 | 254 | 539|304 | 9 [124|429 | 435|166 | 279 | 562 | 6924
492 1205|240 | 505355 | 54 | 79 | 3781467 | 182|263 | 530|332 | 29 [ 104|401 ]442|159 | 286 | 555|309 | 4 |[129 |424 6924
367 | 90 | 67 | 342|528 217 204|493 392|113 | 44 | 317|551 | 242|179 | 470 | 417 | 136 | 21 | 292 | 574 | 267 | 154 | 447 | 6924
517 | 228 | 193 | 504 | 366 | 91 | 66 | 343|542 | 251|170 | 479|389 | 116 | 41 | 320|567 | 274 | 147 | 454 | 412 | 141 | 16 | 297 | 6924
118 | 387|322 | 39 | 249 | 544 | 477 172|144 | 409|300 | 13 | 271|570 | 451 | 150 | 95 | 362|347 | 62 | 224|521 | 500 | 197 | 6924
244 | 549 | 472|177 | 111 | 394 | 315 | 46 | 270 | 571 | 450 | 151 | 133 | 420 | 289 | 24 [ 221 | 524 | 497|200 | 86 | 371|338 | 71 | 6924
27 [ 334399106184 | 465|532 261 | 1 [312]421|132|162|439 558|283 | 50 359|374 | 83 | 209|488 | 509 | 236 | 6924
189 | 460 | 537 | 256 | 34 | 327 | 406 | 99 | 163 | 438|559 282 | 12 | 301 | 432|121 | 212|485 |512|233 | 59 | 350|383 | 74 | 6924
328 | 33 | 100 | 405 | 459 | 190 | 255|538 | 306 | 7 | 126|427 433|168 |277 | 564|353 | 56 | 77 | 380 | 482 | 215 | 230 | 515 | 6924
466 | 183 | 262 | 531 | 333 | 28 | 105|400 | 444 | 157 [ 288 | 553|307 | 6 |127|426]491|206 | 239 | 506 | 356 | 53 | 80 | 377 | 6924
393|112 | 45 | 316 | 550 | 243 | 178 | 471 | 415|138 | 19 | 294 | 576 | 265 | 156 | 445 | 368 | 89 | 68 | 341 | 527 | 218 | 203 | 494 | 6924

543|250 | 171 | 478 | 388 | 117 | 40 | 321 | 565 | 276 | 145 | 456 | 414 | 139 | 18 | 295 | 518 | 227 | 194 | 503 | 365 | 92 | 65 | 344 | 6924
6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924

Interestingly, above magic square is formed by 9 pan diagonal magic squares of order 8 having the
same magic sum Sg, :=2308. Moreover, each block of order 8 is semi-bimagic with bimagic sums of

rows and columns, and of diagonals given respectively by

2651908
902396 | 874732 | 883996 | 2661124
874780 | 883964 | 902380 | 2661124
883948 | 902428 | 874748 | 2661124
2661124 2661124 2661124 2661108

and

2651908
904700 | 874732 | 881692 | 2661124
870172 | 883964 | 906988 | 2661124
886252 | 902428 | 872444 | 2661124
2661124 2661124 2661124 2661108

Each block of order 8 is pan diagonal, but the magic square of order 24 is not pan diagonal. It is intervally
semi-distributed as there are numbers in one the diagonal belongs to same intervals. See below:

2ndinterval | 25 | 26 | 27 | 28 [ 29 | 30 | 31 | 32 | 33 |34 |35|36| 37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48
5thinterval | 97 | 98 | 99 | 100 | 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112 | 113|114 | 115 | 116 | 117 | 118 | 119 | 120
8thinterval | 169 | 170 | 171 | 172|173 1174 | 175 | 176 | 177 | 178 | 179 | 180 | 181 | 182 | 183 | 184 | 185 | 186 | 187 | 188 | 189 | 190 | 191 | 192
T1thinterval | 241 | 242 | 243 | 244 | 245 | 246 | 247 | 248 | 249 | 250 | 251 [ 252 | 253 | 254 | 255 | 256 | 257 | 258 | 259 | 260 | 261 | 262|263 | 264
14thinterval | 313 | 314 | 315 | 316 | 317 | 318 | 319 | 320 | 321 | 322|323 | 324 | 325 | 326 | 327 | 328 | 329 | 330 | 331 | 332 | 333 | 334 | 335 | 336
17thinterval | 385 | 386 | 387 | 388 | 389 | 390 | 391 | 392 | 393 | 394 395 | 396 | 397 | 398 | 399 | 400 | 401 | 402 | 403 | 404 | 405 | 406 | 407 | 408
20th interval | 457 | 458 | 459 | 460 | 461 | 462 | 463 | 464 | 465 | 466 | 467 | 468 | 469 | 470 | 471 | 472 | 473 | 474 | 475 | 476 | 477 | 478 | 479 | 480
23rd interval | 529 | 530 | 531 | 532 | 533 | 534 | 535 | 536 | 537 | 538|539 | 540 | 541 | 542 | 543 | 544 | 545 | 546 | 547 | 548 | 549 | 550 | 551 | 552

We observe that the above procedure lead us to intervally semi-distributed magic square of order 24.
Below are more three procedures leading to intervally distributed magic squares.

Formerly, Professor of Mathematics, Federal University of Santa Catarina, 88040-400 Florian6polis, SC, Brazil. Email: jjtaneja@gmail.com
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e 2nd Procedure - Block Wise - 4x6

We shall construct magic square of order 24 using magic square of orders 6 and 4, both are intervally
distributed given respectively by

111

2(114|5|6]|3 5(2|3(4]|2]|5 25|12 | 43 |54 |62|35 1 (23|28 (34|17 | 8 |111
1|13]6|4]|5|2 113]5|5(|1|6 11 (33| 65 | 45|51 | 26 29| 7 [35 (14 (21| 5 |11
316|5(2]4]|1 1(3[|3[2]|6|6 31|63 | 53 |22[46]| 16 12| 6 | 13 | 27 | 31 | 22 | 111
412|1(6|3|5 2(4(13(4]6(2 42124 | 13 | 64|36 | 52 32|16 | 4 [ 24|10 | 25| 111
51412|3|1]|6 61413 |2|5]|1 56 44| 23 |32 15|61 19 {33 |11 | 3 [30 ] 15 | 111
653 |1]|2]|4 654 (4|11 66 | 55| 34 |14 |21 |41 18126 |20 9 | 2 | 36 | 111
A B AB 111 111 111 111 111 111 111
(13)
and
34 34 34 34
2(3(1]4 2111413 22|31 (14|43 6|19|4|15]|34
114123 3(4(1(2 13| 44 | 21|32 3413|165 |10]34
411132 1(2|3(4 41| 12 (33|24 34|13 2 11| 8 |34
312141 41321 34|23 (42|11 341127 (14| 1 |34
A B AB 34 34 34 34 34
(14)
Let us divide the numbers 1-24 in six intervals as follows:
1]12|13|24]50
211 |14 |23 |50
3110 |15| 22|50
419 |16| 21|50
5|8 |17 |20 |50
6|7 |18]19]50
... (15)

Let us make 20 magic squares of order 4 applying values given in (15) over (14), then put them
according to AB given in (13), we get 24 magic squares of order 4, such as,

W 1154 1154 1154 1154 |3_2 1154 1154 1154 1154
7 18| 6 |19 10| 3 |22]15 154 | 411 | 142 | 447 | 1154 10|15| 3 | 22 11| 2 | 23|14 227 | 338 | 71 | 518 | 1154

6 (19| 7 |18 15(22| 3 |10 1154 | 135 | 454 | 147 | 418 | 1154 3 (22]10(15 14 (23| 2 |11 1154 | 62 | 527 | 218 | 347 | 1154
19|16 |18] 7 3 110|15]22 1154 | 435 | 130 | 423 | 166 | 1154 2213 (15|10 2 |11|14|23 1154 | 506 | 59 | 350 | 239 | 1154
18|17 119] 6 22115(10 | 3 1154 | 430 | 159 | 442 | 123 | 1154 15|10]|22| 3 23114 11| 2 1154 | 359 | 230 | 515 | 50 | 1154

A B 1154 1154 1154 1154 1154 A B 1154 1154 1154 1154 1154

Similar way we have more 22 magic square of order 4, calculated with same procedure. This lead to
two grids of order 24 given by

11142 (23 )12 (13| 1 |24]9 |16| 4 |21| 8 |17|5 |20 7 |18]| 6 |19]10[15] 3 |22
2 (2311|141 |24(12]|13| 4 |21|9 |16]5 |20 8 (17| 6 (19| 7 [18] 3 |22|10 |15
2312 |14(11)24(1 |13|12]21| 4 [16]| 9 |20]5 (17| 8 |19 6 |18| 7 |22 3 |15]|10
1411123 2 |13 |12|24| 1|16 9 |21 | 4 |17 8 |20| 5 |18 7 |19 6 |15]10|22| 3
121131 |24|110|15] 3 |22 7 |18 6 |19 9 |16| 4 |21| 8 |17| 5 |20|11|14]| 2 |23
1 2412|1313 |22(10]15)6 [19|7 [18] 4 [21]| 9 [16]5 (20| 8 |17] 2 |23 |11 |14
2411 |13])12)22) 3 |15]10])19]| 6 |18 7 |21| 4 |16 2015 |17 8 23| 2 |14|11
131121241 |115|110|22| 3 |18 7 |19 6 |16| 9 |21 | 4 |17| 8 |20| 5 |14|11|23| 2
10[15) 3 (2217 (18] 6 |19 8 |17 5 |20|11 |14 |2 [23]| 9 |16| 4 |21 |12|13| 1 |24
3 [22|10[15]6 |19 7 |18 5 [20| 8 |17 2 |23 |11[14]4 |21| 9 |16] 1 [24|12|13
2213 |15|110|119| 6 |18 7 |20 5 |17 8 |23| 2 |14 |11|21| 4 |16| 9 |24| 1 |13 |12
15(10 |22 3 |18 7 |19| 6 |17 8 |20 5 |14 |11 (23| 2 |16| 9 |21 | 4 |13 |12]|24| 1
9 16| 4 [21|11 |14 2 |23|12|13| 1 |24| 7 |18]| 6 [19]10|15| 3 |22 8 [17]| 5 |20
4 (2119 (162 (2311|141 |24[12|13| 6 |19| 7 [18]3 [22|10|15]|5 [20] 8 [17
21 4 |16| 9|23 |2 |14 |11]|24| 1 [13|12|19] 6 (18| 7 |22|3 |15]|10|20| 5 |17 | 8
16| 9 |21 4 |14 |11 23| 2 |13]|12|24| 1 |18 7 |19] 6 |15|10]|22| 3 |17| 8 |20| 5
8 |17 5120 164 |21 |11 (14| 2 [23]10[15) 3 |22]12 |13 |1 |24 7 |18]| 6 |19
5208|1714 |21 |9 16| 2 |23 |11 |14 3 [22|10|15] 1 (2412|136 |19| 7 |18
2015 11718 |21 4|16 9 |23] 2 |14)|11)22|3 |15]10]24| 1 |13|12|19] 6 |18| 7
171 8 |20 5 |16| 9 |21 | 4 |14 |11 |23 | 2 |15]10({22| 3 |13 12|24 | 1 |18 | 7 |19]| 6
7 |18 6 |19 8 |17 5 |20|10|15| 3 |22|12 |13 | 1 (24|11 |{14| 2 [23]9 |16| 4 |21
6 (19| 7 [18]5 |20 8 |17 3 [22|10|15| 1 |24 |12|13]| 2 |23 |11 |14]| 4 [21| 9 |16
196 |18 71205 |17 81223 [15]|10|24]| 1 [13[|12|23| 2 |14|11|21| 4 |16] 9
187 1916|178 |20 5 |15|10[22| 3 |13 |12 (24| 1 |14 |11 |23 | 2 |16| 9 |21 | 4
A

O

el

Formerly, Professor of Mathematics, Federal University of Santa Catarina, 88040-400 Florian6polis, SC, Brazil. Email: jjtaneja@gmail.com
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8|5 |20[17|11| 2 [23|14|10| 3 |22 |15 9 |4 |21 |16|11| 2 [23|14]| 8 [ 5 |20]|17
171201 5| 8 |14 23| 2 |11|15]|22| 3 |10|16|21| 4| 9 |14|23| 2 |11|17]|20| 5 | 8
5|8 (17|20 2 |11({14]|23| 3 |10|15(|22| 4 |9 |16(21| 2 (11|14 |23]|5 | 8 |17 |20
20017 | 8 | 5|23 (14|11 | 2 |22|15[10| 3 |21]|16| 9 | 4 |23 |14 |11| 2 |20[17]| 8 | 5
121 |24(13)10| 3 |22|15]8 | 5 [20]|17| 8 |5 [(20|17|12| 1 |24|13|7 | 6 |19]|18
1324 |1 (12)15(22| 3 |[10]17|20| 5 | 8 |17]|20| 5 | 8 |13 |24 | 1 |12|18[19]| 6 | 7
1 1213|243 |10(15])22|5 |8 |17|20| 5 |8 |17[20]| 1 (12|13 |24 6 | 7 |18 |19
24 (13|12 1 )22({15{10| 3 20|17 | 8 | 5 |20]|17| 8 | 5|24 |13 |12| 1 |19|18]| 7 | 6
12| 1 |24(13])10| 3 |22|15]10| 3 [22|15|11| 2 [23|14| 7 | 6 |19|18| 7 | 6 |19 |18
13(24) 1 (12)15(22|3 |10])15|22| 3 |10|14]|23 |2 |[11|18|19| 6 |7 |18|19] 6 | 7
11213243 |10(15]22| 3 |10|15(22| 2 [11|14|23]| 6 |7 |18|19]6 | 7 |18]|19
24 (13|12 1 |122(15|10| 3 |22|15|10| 3 |23 |14 (11| 2 |19|18| 7 | 6 |19|18]| 7 | 6
1112 12311419 |4 |21|16]110]| 3 |22|15]1 9| 4 |21|16]| 7 | 6 |19]|18|11| 2 |23 |14
14 (23| 2 (11)16(21 |4 | 9|15]|22[3 |10|16]21 |4 |9 |18|19| 6 |7 |14|23]2 |11
2 |11(14 12314 |9 (16|21 |3 |10|15(22|1 4 |9 |16(21| 6 (7 |18|19]| 2 |11 |14 |23
23 (14|11 2 )21({16| 9 | 4 ]22|15]|10| 3 |21|16| 9 |4 |19|18| 7 | 6 |23 |14 |11 | 2
121 |124(13)9 |4 |21|16]10) 3 [22|15|11 ]| 2 [23|14| 8 |5 |20|17|12| 1 |24|13
13(24|1 (121621 |4 |9 |15|22|3 |10|14]23 |2 [11|17|20| 5 |8 |13[24| 1 [12
1 (1213244 |9 (116|213 [10|15|22| 2 |11 |14|23]|5 | 8 [17|20]| 1 [12|13 |24
24 (13|12 1 |21|(16| 9 | 4 |22|15[10| 3 |23 |14 |11| 2 |20|17| 8 | 5 |24 |13 ]|12| 1
716 (191818 |5 (201719 |4 |21[|16]9 [4 |21|16]12| 1 [24|13]12| 1 [24|13
18[19]1 6 | 7 117(20|5 |8 |16|21 |4 | 9|16]21| 4 |9 |13[|24| 1 |12]13[24]| 1 |12
6|7 |18|19|5 |8 (17|20 4 |9 |16]|21| 4 |9 |16(21|1 (12|13 (24| 1 |12|13 |24
19[18| 7 | 6 120(17| 8 | 5 ]21|16| 9 | 4 |21]|16| 9 |4 |24|13|12| 1 |24[13]|12]| 1
B

Grid A is diagonalized Latin square

magic square of order 24.

Example 7. Apply the procedure

order 24:

.. (16)

and grid B is just of numbers. A and B forms intervally distributed

24x(A-1)+B in (16), we get intervally distributed magic

248

317

44

545

275

290

23

566

202

363

94

495

177

388

117

472

155

410

143

446

224

341

68

521

41
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340
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520
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48

541

204

361

96

493
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150
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113

476
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297

37

552

241

324

85

504

193

372
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127
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461

104
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508

57

352

237

556

304

285

529

36

325

264

481

84

373

216

427

162

439

126

404

185

464

101

357

232

513

52

309

280

561

336

253

540

25

384

205

492

73

6924

6924

6924

6924

6924

6924

6924

6924

6924

6924

6924

6924

6924

6924

6924

6924

6924

6924

6924

6924

6924

6924

6924

6924

square of

6924
6924
6924
6924
6924
6924
6924
6924
6924
6924
6924
6924
6924
6924
6924
6924
6924
6924
6924
6924
6924
6924
6924
6924
6924
6924

Interestingly, above magic square is formed by 24 pan diagonal perfect magic squares of order 4 having
same magic sum S, ,:=1154. Moreover, each block of order 2x2 has the same sum as of magic

square of order 4.

Based on similar lines we can also write intervally distributed magic square of order 24 using the
composition 6x4, but in this case we don’t have any magic square of order 6. Thus the procedure
done above is much more better.
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e 3rd Procedure - SODLS

Let us consider the grid A and B, where A is SODLS and B is its transpose. It is constructed by M.
Nakamura [7] based on work of Bennetta, Du and Zhang [1].

4 (1211 (20(24|23|14|13
1121 (5 ]12(13[21|20(24)|14
3121 (14[13]22]21]20

2 |12 (11| 4 [ 3 |21[14]13[23|22
4 [ 3 ])12(11]5 |23]|22|14|13|24
15(19]|18 (14|13 6 |10| 9 |12]11
13[16|15(19|14 (11| 7 | 6 |10 | 12
1413|1716 |15|12 |11 |8 | 7 | 6
16 (14|13 (18|17 | 7 |12|11| 9 | 8
1817 |14 (13 ]19| 9 | 8 |12 |11 |10
3|14 |5]1[2]8[9]10|6]7
5|12 ]|3[4]10{6]7|8]9
17 (18 |19 (15|16 [ 22|23 |24 |20 | 21
191516 (17|18 |24 20|21 |22]|23
2024123 (22]21| 1
22(21|120(24]23| 3
24123 122(21|120| 5
2

4

21 (22| 6 (10
2223|187
23124110 9
241207 |6 ]10|9
2002119 (87 |6|10]|18
16 (17120 (241232221 | 1
17 18 |22 (21|20 (24|23 | 3
10 ({18119 (2423|2221 |20| 5
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Example 8. Applying the procedure 24x(A-1)+B in (17) we get intervally distributed magic square of
order 24:
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6924

1 [107 | 84 | 266 | 244 | 471 | 565 | 542 | 328 | 306 | 27 | 53 | 497 | 523 | 140 | 238 | 216 | 189 | 167 | 342 | 440 | 418 | 391 | 369 | 6924
245 | 26 | 11 | 108 | 267 | 307 | 496 | 469 | 566 | 329 | 52 | 73 | 522 | 543 | 192 | 165 | 143 | 236 | 214 | 394 | 367 | 345 | 438 | 416 | 6924
268 | 241 | 51 | 35 | 12 | 330 | 303 | 521 | 493 [ 470 | 77 | 98 | 547 | 568 | 239 | 212 | 190 | 168 | 141 | 441 | 414 | 392 | 370 | 343 | 6924
36 | 269 | 242 | 76 | 59 | 494 | 331 | 304 | 546 | 517 | 97 3 | 567 | 473 | 166 | 144 | 237 | 215 | 188 | 368 | 346 | 439 | 417 | 390 | 6924
83 | 60 | 265 | 243 | 101 | 541 | 518 | 327 | 305 | 571 | 2 28 | 472 | 498 | 213 | 191 | 164 | 142 | 240 | 415 | 393 | 366 | 344 | 442 | 6924
356 | 445 | 422 | 333 | 311 | 126 | 227 | 204 | 271 | 249 | 152 | 178 | 382 | 408 | 457 | 555 | 533 | 506 | 484 | 15 | 113 | 91 | 64 | 42 | 6924
312 | 381 | 349 | 446 | 334 | 250 | 151 | 131 | 228 | 272 | 177 | 198 | 407 | 428 | 509 | 482 | 460 | 553 | 531 | 67 | 40 | 18 | 111 | 89 | 6924
335 | 308 | 406 | 373 | 350 | 273 | 246 | 176 | 155 | 132 | 202 | 223 | 432 | 453 | 556 | 529 | 507 | 485 | 458 | 114 | 87 | 65 | 43 | 16 | 6924
374 | 336 | 309 | 431 | 397 | 156 | 274 | 247 | 201 | 179 | 222 | 128 | 452 | 358 | 483 | 461 | 554 | 532 | 505 | 41 | 19 [ 112 | 90 | 63 | 6924
421 | 398 | 332 | 310 | 456 | 203 | 180 | 270 | 248 | 226 | 127 | 153 | 357 | 383 | 530 | 508 | 481 | 459 | 557 | 88 | 66 | 39 | 17 | 115 | 6924
50 | 75 [100] 5 25 | 175 | 200 | 225 | 130 | 150 | 251 | 325 | 278 | 300 | 400 | 425 | 450 | 355 | 375 | 525 | 550 | 575 | 480 | 500 | 6924
99 4 20 | 49 | 74 | 224 | 129 | 154 | 174 | 199 | 302 | 276 | 323 | 253 | 449 | 354 | 379 | 399 | 424 | 574 | 479 | 504 | 524 | 549 | 6924
405 | 430 | 455 | 360 | 380 | 520 | 545 | 570 | 475 | 495 | 324 | 254 | 301 | 275 | 55 | 80 | 105 | 10 | 30 | 170 | 195 | 220 | 125 | 145 | 6924
454 | 359 | 384 | 404 | 429 | 569 | 474 | 499 | 519 | 544 | 277 | 299 | 252 | 326 | 104 | 9 34 | 54 | 79 | 219 | 124 | 149 | 169 | 194 | 6924
462 | 560 | 538 | 511 | 489 | 20 | 118 | 96 | 69 | 47 | 377 | 403 | 147 | 173 | 351 | 443 | 420 | 280 | 258 | 121 | 229 | 206 | 314 | 292 | 6924
514 | 487 | 465 | 558 | 536 | 72 | 45 | 23 | 116 | 94 | 402 | 423 | 172 | 193 | 259 | 376 | 347 | 444 | 281 | 293 | 146 | 133 | 230 | 315 | 6924
561 | 534 | 512 | 490 | 463 | 119 | 92 | 70 | 48 | 21 | 427 | 448 | 197 | 218 | 282 | 255 | 401 | 371 | 348 | 316 | 289 | 171 | 157 | 134 | 6924
488 | 466 | 559 | 537 | 510 | 46 | 24 | 117 | 95 | 68 | 447 | 353 | 217 | 123 | 372 | 283 | 256 | 426 | 395 | 158 | 317 | 290 | 196 | 181 | 6924
535 | 513 | 486 | 464 | 562 | 93 | 71 | 44 | 22 | 120 | 352 | 378 | 122 | 148 | 419 | 396 | 279 | 257 | 451 | 205 | 182 | 313 | 291 | 221 | 6924
135 | 233 | 211 | 184 | 162 | 337 | 435 | 413 | 386 | 364 | 502 | 528 | 32 | 58 6 | 109 | 86 | 319 | 297 | 476 | 563 | 540 | 285 | 263 | 6924
187 | 160 | 138 | 231 | 209 | 389 | 362 | 340 | 433 | 411 | 527 | 548 | 57 | 78 [ 298 | 31 | 13 | 110 | 320 | 264 | 501 | 467 | 564 | 286 | 6924
234 | 207 | 185 | 163 | 136 | 436 | 409 | 387 | 365 | 338 | 552 | 573 | 82 | 103 | 321 | 294 | 56 | 37 | 14 | 287 | 260 | 526 | 491 | 468 | 6924
161 | 139 | 232 | 210 | 183 | 363 | 341 | 434 | 412 | 385 | 572 | 478 | 102 | 8 38 | 322|295 | 81 | 61 | 492 | 288 | 261 | 551 | 515 | 6924
208 | 186 | 159 | 137 | 235 | 410 | 388 | 361 | 339 | 437 | 477 | 503 | 7 33 | 85 | 62 | 318 | 296 | 106 | 539 | 516 | 284 | 262 | 576 | 6924
6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924

There are 9 broken magic squares, 8 of order 5 and 1 of order 4, see below,

950 1960 2535 325
140 | 238 | 216 | 189 | 167 | 950 342 | 440 | 418 | 391 | 369 | 1960 457 | 555 | 533 | 506 | 484 | 2535 15 | 113 | 91 | 64 | 42 | 325
192 | 165 | 143 | 236 | 214 | 950 394 | 367 | 345 | 438 | 416 | 1960 509 | 482 | 460 | 553 | 531 | 2535 67 | 40 | 18 | 111 | 89 | 325
239 | 212 | 190 | 168 | 141 | 950 441 | 414 | 392 | 370 [ 343 | 1960 556 | 529 | 507 | 485 | 458 | 2535 114 | 87 | 65 | 43 | 16 | 325
166 | 144 | 237 | 215 | 188 | 950 368 | 346 | 439 | 417 | 390 | 1960 483 | 461 | 554 | 532 | 505 | 2535 41 | 19 [ 112 ] 90 | 63 | 325
213 | 191 | 164 | 142 | 240 | 950 415 | 393 | 366 | 344 | 442 | 1960 530 | 508 | 481 | 459 | 557 | 2535 88 | 66 | 39 [ 17 | 115 | 325
950 950 950 950 950 950 1960 1960 1960 1960 1960 1960 2535 2535 2535 2535 2535 2535 325 325 325 325 325 325

2560 350 925 1935
462 | 560 | 538 | 511 | 489 | 2560 20 [ 118 | 96 | 69 | 47 | 350 135 | 233 | 211 | 184 | 162 | 925 337 | 435 | 413 | 386 | 364 | 1935
514 | 487 | 465 | 558 | 536 | 2560 72 | 45 | 23 | 116 | 94 | 350 187 | 160 | 138 | 231 | 209 | 925 389 | 362 | 340 | 433 | 411 | 1935
561 | 534 | 512 | 490 | 463 | 2560 119 | 92 [ 70 | 48 | 21 | 350 234 | 207 | 185 | 163 | 136 | 925 436 | 409 | 387 | 365 | 338 | 1935
488 | 466 | 559 | 537 | 510 | 2560 46 | 24 | 117 | 95 | 68 | 350 161 | 139 | 232 | 210 | 183 | 925 363 | 341 | 434 | 412 | 385 | 1935
535 | 513 | 486 | 464 | 562 | 2560 93 | 71 | 44 | 22 | 120 | 350 208 | 186 | 159 | 137 | 235 | 925 410 | 388 | 361 | 339 | 437 | 1935
2560 2560 2560 2560 2560 2560 350 350 350 350 350 350 925 925 925 925 925 925 1935 1935 1935 1935 1935 1935

1154
251 | 325 | 278 | 300 | 1154
302 | 276 | 323 | 253 | 1154
324 | 254 | 301 [ 275 | 1154
277 | 299 | 252 | 326 | 1154
1154 1154 1154 1154 1154

o 4th Procedure - MOLS

Let us consider two MOLS grids A and B constructed based on computer program (H. White [19]):

123145687 [11]24]23]9 |14]18[17|10]12({20 132216152119
8 1911011 (12)13| 3 [14| 6 [19[18| 4 |21 |1 (24| 5 |7 [15]20]|17 (23|22 |16 2
2411123 [4|5]|7]16[10]11]22]8 |13]17[16]| 9 |23 [19 (12|21 |15[14|20 |18
9 (1011 (12|13 |14 |16 (15| 7 |20|19| 5 |22 2 |1 |6 |8 [4 |21|18|24|23]|17| 3
23241 |2 [3|4]|6[5([21]10]9 |7 ]|12]16[15| 8 |22[18|11)|20|14[13|19]|17
10 (11 (12|13 |14 [15]|17 |16 [ 8 |21 |20 (18 |23 |3 | 2 | 7 | 9 | 5 [22|19]| 1 [24| 6 | 4

22123241 |2 |3 (5]4|2(9 |86 [11]|15|14(19[21]|17 10| 7 |13[12]18]16

11 (12 113 |14 (15|16 |18 |17 9 |22 (21 (19|24 | 4 [ 3 |20|10[ 6 |23|8 |2 |1 |7 |5
21 (221231241 |2 ]|4(3[19]8 7 (17]110]14[13|18|20(16| 9 |6 [12[11| 5 |15
1213|114 |15]16 (17|19 |18 (22|23 |10(20| 1 |5 | 4 |21 |11 |7 (24| 9 |3 [ 2|8 |6
2021|2223 (24| 1|15 2 (18] 7 |6 [16]| 9 |13[12|17 |19 3 [ 8 |5 [11[10| 4 |14
13 (1415|1617 |18 |20 |19 (23 |12 |11 (21| 2 | 6 |5 [22|24| 8 [ 1 |10]| 4 [3 |9 |7
19 (20|21 |22(23|24|14 13|17 ]| 6 |5 15| 8 |12 11|16 |18 2 |7 | 4 |10 9 |3 |1
2 (1516 (1718|1921 (20|24 |13 |12 |22 |3 |7 |6 |23|1 (9 |14|11|5 |4 |10 8
1819120212211 13|12 |16 5 |4 (14| 7 2310|1517 1 |6 |3 |9 [8 |2 |24
314 117]18(19)20(22(21 |1 |14 (13|23 |16| 8 [7 |24 2 [10|15]12] 6 |5 |11| 9
17 (18 |19 120 9 |10 |12 |11 [15] 4 |3 [13 ]| 6 |22 (21 |14 |16 (24 |5 |2 |8 [ 7 |1 |23
41 5[6]119]20(21 23222 |15]|14({24(17 |9 |8 [ 1 |3 |11[16[13]| 7 |18[12]|10
16 (17 |18 | 7 [ 8 | 9 |11 |10 (14| 3 | 2 (12| 5 |21 (20|13 |15(23| 4 |1 |19 6 |24 |22
51671821 (22]24]23[3 |16]|15| 1 (18|10 9 [ 2 |4 |12[17[14]|20[19[13 |11
15(16 |5 |6 [ 7 |8 ]10]9 [13]2 |1 [11) 4 ]20[19|12]14[22| 3 |24[18[17 |23 |21
6 |7 1819(10)23]|1[24]|4 |17|16| 2 |19]|11(22| 3 |5 [13|18]|15]21 |20 | 14|12
143 4|56 7198 [12]1[24(10])15]19[18 |11 13|21 | 2 |23 |17 |16 22|20
7 (819 (10f{11 12| 2 [ 1 |5 18|17 |3 |20]|24 (23| 4 |6 [14[19]|16]22(2]1|15]|13
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1|23 |4[5]|6|8[7]11|24(23]9 |14[18]17]|10(12]20)13(22[16]|15(21 |19

2 (3145617198 12]13]24(10]15]19 (18|11 | 1 [21|14]|23 |17 |16 |22]20

31451678 [10[9 |1 [14[13|11]16]20|19]12| 2 [22]15]|24 (1817|2321

4 [5[6[7[8[9|11([10f2 |15(14 1217|2120 1 |3 |23|16|13]|19|18 24|22

516171819 ]10]12]11 |3 |16|15| 1 [18]22 21| 2 | 4 [24[17[14[20(19[13[23

6 71819 (10)11 |1 [12]| 4 |17 |16| 2 |19]|23[22| 3 |5 (13|18 15|21 |20 |14 |24

7 1819110)11 )12 2|1 |5 |18]17|3 [20]|24[23| 4 |6 [14[19]16[22(21[15(13

819 |10)11 )12 1 |32 |6 (19|18 4 |21 |13 24| 5 | 7 [15[20]17 23 (22|16 |14

91011 (12| 1 )2 |4 [3 |7 ]20](19|5 ]|22]|14[13)| 6 |8 [16|21 |18 24|23 |17 |15

100)11 (121 |2 |3 (5] 4|8 (21206 (23]|15|14(7 |9 |17[22]19]|13[24[18]16
16 [15 (14 (13 {24 (23 |21 (22 |18 | 5 | 6 |20 3 |11 )12)19)17|1 9 | 4 |7 |1 ]2 |8 |10
11 (12 (1 (2 (3 |4 |65 |9 22|21 7 |24|16)|15] 8 |10]|18|23]20|14[13 |19 |17
17 (16 (15[ 14 [ 13 [ 24 |22 (23 (19| 6 | 7 |21 | 4 |12 1 |20)|18)10| 5|8 |2 |3 ]9 |11
1211 |2 [3 |4 |5[7]6]10(23]22|8 [13|17|16[ 9 [11 19|24 |21 |15|14[20 |18

.. (18)
We observe that the grid A is diagonalized Latin square, while grid B not diagonalized, resulting in
intervally distributed magic square of order 24.

Example 9. Apply the procedure 24x(A-1)+B in (18), we get intervally distributed magic square of
order 24 given by

6924

1 26|51 |76 |101]126|176|151|251 |576 | 551|201 | 326|426 |401 | 226 | 276 | 476 | 301 | 526 | 376 | 351 | 501 | 451 | 6924
187 | 210 | 233 | 256 | 279 | 302 | 72 | 325|141 | 440|417 | 95 |486| 2 | 555|118 | 164 | 348 | 463|394 | 532|509 | 371 | 25 | 6924
554 | 3 | 28 | 53 | 78 | 103|153 128|228 | 253 | 528 | 178 | 303 | 403 | 378 | 203 | 529 | 453 | 278 | 503 | 353 | 328 | 478 | 428 | 6924
212 | 235 | 258 | 281 | 304 | 327 | 373 | 350 | 166 | 465 | 442 | 120 | 511 | 27 | 4 |143 | 189 | 73 | 488|419 | 557 | 534 | 396 | 50 | 6924
531[556| 5 | 30 | 55 | 80 | 130|105 | 481|230 | 205 | 155|280 | 380 | 355 | 180 | 506 | 430 | 255 | 480 | 330 | 305 | 455 | 405 | 6924
237 | 260 | 283 | 306 | 329 | 352 | 398 | 375 | 191 | 490 | 467 | 421|536 | 52 | 29 | 168 | 214 | 98 | 513|444 | 6 [559|121| 75 | 6924
508 | 533|558 | 7 | 32 | 57 | 107 | 82 | 458 | 207 | 182 | 132 | 257 | 357 | 332 | 433 | 483 | 407 | 232 | 157 | 307 | 282 | 432 | 382 | 6924
262 | 285 | 308 | 331 | 354 | 377 | 423 | 400 | 216 | 515|492 | 446 | 561 | 77 | 54 | 469 | 239 | 123 | 538|169 | 31 | 8 | 146|100 | 6924
485|510 535|560 | 9 | 34 | 84 | 59 [ 435|184 |159|385|234 | 334|309 | 410|460 | 384 | 209 | 134 | 284 | 259 | 109 | 359 | 6924
287 | 310 | 333 | 356 | 379 | 402 | 448 | 425|517 | 540|217 | 471 | 10 [102| 79 | 494|264 | 148 | 563 | 194 | 56 | 33 | 171 | 125 | 6924
462 | 487 | 512 | 537 | 562 | 11 | 337 | 36 | 412|161 | 136|362 |211 | 311 | 286 | 387|437 | 61 | 186 | 111 | 261 | 236 | 86 | 336 | 6924
312 | 335 | 358 | 381 | 404 | 427 | 473 | 450 | 542 | 265 | 242|496 | 35 | 127|104 | 519 | 565 | 173 | 12 | 219 | 81 | 58 | 196 | 150 | 6924
439 | 464 | 489 | 514 | 539 | 564 | 314 | 289 | 389 | 138 | 113 | 339 | 188 | 288 | 263 | 364 | 414 | 38 | 163 | 88 | 238|213 | 63 | 13 | 6924
37 1360 | 383 | 406 | 429 | 452 | 498 | 475 | 567 | 290 | 267 | 521 | 60 | 152|129 | 544 | 14 | 198 | 313 | 244 | 106 | 83 | 221 | 175 | 6924
416 | 441 | 466 | 491 | 516 | 241 | 291 | 266 | 366 | 115 | 90 | 316 | 165 | 541 | 240 | 341 | 391 | 15 | 140 | 65 | 215|190 | 40 | 566 | 6924
62 | 85 | 408 | 431 | 454|477 523|500 | 16 | 315|292 | 546 | 361 | 177 | 154 | 569 | 39 | 223 | 338 | 269 | 131 | 108 | 246 | 200 | 6924
393 418|443 | 468 | 193 | 218 | 268 | 243|343 | 92 | 67 | 293 | 142|518 | 493 | 318 | 368 | 568 | 117 | 42 | 192|167 | 17 | 543 | 6924
87 1110 | 133 | 456 | 479 | 502 | 548 | 525 | 41 | 340|317 | 571 | 386|202 |179 | 18 | 64 | 248 | 363 | 294 | 156 | 409 | 271 | 225 | 6924
370395420 | 145|170 [ 195|245]220|320 | 69 | 44 |270 119495470 | 295|345 |545| 94 | 19 | 445|144 | 570 | 520 | 6924
112 | 135|158 | 181 | 504 | 527 | 573 | 550 | 66 | 365 | 342 | 20 | 411|227 |204 | 43 | 89 | 273|388 | 319 | 457 | 434 | 296 | 250 | 6924
347372 97 |122 | 147|172 222|197 | 297 | 46 | 21 | 247 | 96 | 472|447 | 272|322 522 | 71 | 572|422 | 397 | 547 | 497 | 6924
137|160 | 183 | 206 | 229 | 552 | 22 | 575| 91 | 390 | 367 | 45 | 436|252 |505 | 68 | 114 | 298 | 413 | 344 | 482 | 459 | 321 | 275 | 6924
32449 | 74 | 99 124 (149|199 | 174|274 | 23 | 574|224 | 349|449 | 424|249 | 299 | 499 | 48 | 549 | 399 | 374 | 524 | 474 | 6924
162 | 185|208 | 231 | 254 | 277 | 47 | 24 | 116 | 415|392 | 70 | 461 | 553 | 530 | 93 | 139 | 323 | 438 | 369 | 507 | 484 | 346 | 300 | 6924
6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924 6924

2.5. Bimagic Square of Order 25

Let us consider a magic square constructed based on MODLS:
65 65 65 65 65

112(3[4]|5 1[2]3]4|5 11 (22| 33 [ 44|55 1|7 ]13|19]25]65
4(5(1|2]3 3/4|5([1(2 43 (54|15 | 2132 65118 24| 5 | 6 |12]65
213|141]5]1 5(1|12[3|4 25|31 | 42 |53 | 14 65010 |11 (17 (23| 4 | 65
5(1(2[3|4 213(4|5]|1 52 (13| 24 | 35|41 651223 ]9 |15]16]65
314|5]|1]2 4(5|1[2(3 34145) 51 | 12|23 65114 |20 (21 2 | 8 |65

A B AB 65 65 65 65 65 65

. (19)
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We shall use lines of a magic square (19) as interval numbers, and apply over A and B in (19),
bringing 25 magic squares of order 5 such as,

[54] 1565 1565 1565 1565 1565
4]20]21] 28] [2][15]3 [16] 09 347 | 490 | 503 | 41 [ 184 | 1565
218 142021 [3[16]9 [22]15| 1565| 28 | 191 | 334 | 497 | 515 | 1565
20 21] 2 |8 |1a]| [9 [22]15] 3 [16]| 1565 482 | 522 | 40 | 178 | 341 | 1565
8 |1a]20 21 2| [15]3 [16] 9 22| 1565 [ 190 | 328 | 491 | 509 | 47 | 1565
21| 2 | 8 [14]20]| [16] 9 [22]15] 3| 1565 | 516 | 34 | 197 | 340 | 478 | 1565

A B 1565 1565 1565 1565 1565 1565
l 14 1565 1565 1565 1565 1565
117113119125 22 (15| 3 (16| 9 22 165 | 303 | 466 | 609 | 1565

192511 (7 |13 3 (169 [ 2215 1565 | 453 | 616 9 172 | 315 | 1565
7 |13]19[25]| 1 9 [22]15] 3 |16 1565 | 159 | 322 | 465 | 603 16 | 1565

2511 (7 [13]19 153 [16] 9 |22 1565 | 615 3 166 | 309 | 472 | 1565
13[19125]| 1 (7 169 |22]15] 3 1565 | 316 | 459 | 622 15 153 | 1565
A B 1565 1565 1565 1565 1565 1565

Making more 23 magic squares of same type and put them according to (19) resulting in two MODLS
of order 25 given by

19(25| 1 |7 13| 6 |12|18[24| 5|23 4 (10|11 |17]|15|16(22|3 |9 |2 |8 |14[20]|21

25|11 | 7 |13 |19]12)18[24|5 |6 |4 10|11 |17[23]|16[22|3 |9 |15 8 [14[20]21| 2
13[19125(1 |7 |5 |6 [12[18]|24|17]|23| 4 |10[11]9 [15|16|22| 3 |21|2 | 8 [14]20
2213 |9 [|15|16|14|20(21 |2 |8 |1 |7 [13|19[25]18|24|5 |6 |12]10(11|17|23| 4
15(16 1223 |1 9|2 |8 |14[20]21|19]|25|1 |7 |13]6 |12]|18|24| 5 |23| 4 |10|11|17

161223 |9 |15 8 |14[20]21 |2 25| 1 |7 |13[|19]|12[18|24|5 |6 |4 [10|11]17|23

18 (24| 5|6 |12|10|11 |17 (23| 4 |22|3 |9 |15|16]|14[20(21|2 |8 |1 |7 |13[19]|25

24|15 |6 [12|18|11|17[23] 4 [10]3 | 9 |15|16[22]20|21 |2 |8 |14| 7 |[13|19]25]| 1
1218|245 | 6| 4 |10 |11 |17|23|16]|22|3 | 9 [15] 8 [14|20|21 |2 |25|1 |7 [13|19

1420|212 |8 | 1|7 |13[19]|25|18]|24|5 |6 |12]10|11|17|23|4 |22|3 |9 [15]|16

2001212 |8 |14 7 |13[19]25| 1 |24|5 |6 [12]|18]|11|17]|23| 4 |10 3 |9 [15]16|22

21|12 | 8 |14 |20|13|19[25| 1 |7 |5 |6 |12|18|24|17|23]| 4 [10]|11| 9 |15|16|22| 3
10 (11|17 (23] 4 |22 3 |9 [15]|16|14]20(21 |2 |8 |1 |7 [13|19]25]18[24|5 |6 |12
2314 (10|11 |17|15]|16[22|3 | 9|2 |8 |14|20[21|19|25]| 1 |7 |13| 6 |12|18|24| 5
11 (1723 4 |10 3 |9 |15[16|22]20]|21 |2 |8 |14]|7 |13[19|25| 1 |24|5 |6 [12]18

17 (23| 4 (10|11 9 |15|16 (22| 3 |21 | 2 | 8 |14 [20]|13 |19 25| 1 |7 |5 | 6 |12|18 |24

13[1 (197 |25|5 (18| 6 [24]|12]17]10(23 11| 4 ]9 |22[15|3 |16]21[14]| 2 [20] 8
1972513 1|6 [24|12[5 18|23 ]|11| 4 |17|10])15|3 |16 9 [22]2 [20] 8 [21|14
25|13 |1 |19 7 |12 5 [18]| 6 |24 4 |17 10|23 |11 |16| 9 |22|15] 3 | 8 |21 [14| 2 |20
10 (23|11 | 4 |17|22|15| 3 [16]| 9 |14 2 [20] 8 |21| 1 |19 7 |25|13]|18| 6 |24|12| 5
114 |17(10]23| 3 |16| 9 [22]15]20] 8 (21|14 |2 |7 [25[13| 1 |19]|24|12]| 5 |18]| 6
17110123 |11 4|1 9 |22|15]| 3 |16|21 |14 2 |20| 8 |13| 1 |19| 7 |25] 5 |18 | 6 | 24|12
23|11 | 4 |17 10153 [16] 9 [22] 2 |20 8 |21 |14 |19 7 |25[13| 1 | 6 [24|12] 5 |18

14| 21208 |21 1|19 7 [25|13|18| 6 |24 |12| 5 ]|10]|23|11| 4 |17f22|15|3 |16]| 9
20 8 |21 |14 | 2|7 |25]|13|1 |19]|24[12|5 [18| 6 |11 |4 |17|10|23]|3 |16] 9 |22]15
21 (14| 2 |20 | 8 |13 |1 |19 7 |25]|5 |18 6 [24 1217|1023 |11 |4 |9 |22|15]| 3 [16

18] 6 |2412) 5 |10|23 11| 4 |17|22|15]3 |16 9 |14 2 |20 8 |21 |1 |19 7 |25]|13
24 (12| 5 |18 6 |11 | 4 (171023 | 3 [16| 9 [22 (15|20 | 8 (21 (14| 2 | 7 [25(13| 1 |19

12|15 |18 6 |24 4 |17]|10]|23 |11 |16 9 |22|15| 3 | 8 |21 |14 2 |20|25|13| 1 |19
221153 |16 9 |14 2 [20] 8 (21| 1 |19 7 |25|13 |18 | 6 |24 |12 5 |10|23|11| 4 |17

1503|169 (22|12 (208 [21]|14|19] 7 [25]|13| 1|6 [24[12|5 |18]|23[11]| 4 [17]10
16|19 |22)15| 3 | 8 |21 |14 2 |20|25|13| 1 |19 7 |12|5 |18 6 |24]| 4 |17|10]|23 |11

. (20)
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Example 10. Apply the procedure 25x(A-1)+B in (20), we get pan diagonal intervally distributed
bimagic square of order 25:

7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825

1 169|307 475 | 613|443 |581 |124 | 137|280 235|273 | 411 | 554 | 92 | 547 | 65 | 203 | 366 | 384 | 339 | 477 | 520 | 33 | 196 | 7825
7825|1457 |1 625 | 13 | 151 | 319|149 | 287|430 | 593 | 106 [ 561 | 79 | 242|260 | 423 | 353 | 391 | 534 | 72 | 215 | 45 | 183 | 346 | 489 | 502 | 7825
7825 | 163 | 301 | 469 | 607 | 25 | 580 | 118 | 131 | 299 | 437 | 267 | 410 | 573 | 86 | 229| 59 | 222 | 365|378 | 541|496 | 514 | 27 | 195 | 333 | 7825
78251619 | 7 | 175|313 | 451|281 | 449|587 | 105|143 | 98 | 236 | 254 | 417 | 560 | 390 | 528 | 66 | 209 | 372 | 177 | 345 | 483 | 521 | 39 | 7825
7825 | 325|463 | 601 | 19 | 157 | 112|130 | 293 | 431 | 599 | 404 | 567 | 85 | 248 | 261 | 216 | 359 | 397 | 540 | 53 [ 508 | 46 | 189 | 327 | 495 | 7825
7825|1535 | 73 | 211 | 354 | 392|347 1490|503 | 41 |184 | 14 | 152|320 | 458 | 621 | 426 | 594 | 107 | 150 | 288 | 243 | 256 | 424 | 562 | 80 | 7825
7825 | 361 | 379 | 542 | 60 | 223 | 28 | 191|334 | 497 | 515|470 | 608 | 21 | 164|302 | 132|300 | 438|576 | 119|574 | 87 | 230 | 268 | 406 | 7825
7825 | 67 | 210|373 | 386 | 529|484 | 522 | 40 | 178 | 341 (171|314 452|620 | 8 |583 | 101 | 144|282 |450 | 255 | 418 | 556 | 99 | 237 | 7825
7825 | 398 | 536 | 54 | 217 | 360 | 190|328 | 491 | 509 | 47 | 602 | 20 | 158 | 321 | 464|294 | 432 | 600 | 113 | 126 | 81 | 249 | 262 | 405 | 568 | 7825
7825 | 204 | 367 | 385 | 548 | 61 | 516 | 34 | 197 | 340 | 478 {308 | 471 | 614 | 2 |170|125| 138|276 | 444 | 582 | 412 | 555 | 93 | 231 | 274 | 7825
7825 |1 439 | 577 | 120 | 133 | 296 | 226 | 269 | 407 | 575 | 88 [543 | 56 | 224 | 362 | 380 | 335 | 498 | 511 | 29 | 192 | 22 | 165 | 303 | 466 | 609 | 7825
7825 | 145 | 283 | 446 | 589 | 102 | 557 | 100 | 238 | 251 | 419|374 | 387 | 530 | 68 | 206 | 36 | 179 | 342485523453 |616| 9 |172|315] 7825
78251596 | 114 | 127 | 295 | 433|263 | 401 | 569 | 82 | 250 | 55 | 218|356 | 399 | 537 [ 492 | 510 | 48 | 186 | 329|159 | 322 | 465 | 603 | 16 | 7825
7825 | 277 | 445 | 583 | 121 | 139 | 94 | 232|275 | 413 | 551|381 | 549 | 62 | 205|368 | 198 | 336 | 479|517 | 35 | 615 | 3 | 166|309 | 472 | 7825
7825 | 108 | 146 | 289 | 427 | 595 | 425|563 | 76 | 244 | 257 [ 212 | 355|393 | 531 | 74 | 504 | 42 | 185|348 | 486 | 316 | 459 | 622 | 15 | 153 | 7825
7825 | 343 | 481|524 | 37 | 180 | 10 | 173 | 311 | 454 | 617 | 447 | 590 | 103 | 141 | 284 | 239 | 252 | 420 | 558 | 96 [ 526 | 69 | 207 | 375 | 388 | 7825
7825 | 49 | 187|330 | 493 | 506 | 461 | 604 | 17 | 160 | 323 [ 128 | 291 | 434 | 597 | 115 | 570 | 83 | 246 | 264 | 402 | 357 | 400 | 538 | 51 | 219 | 7825
7825 | 480 | 518 | 31 [ 199 | 337|167 | 310 | 473 | 611 | 4 |584 | 122|140 | 278 | 441|271 | 414 | 552 | 95 | 233 | 63 | 201 | 369 | 382 | 550 | 7825
7825 | 181|349 | 487 | 505 | 43 | 623 | 11 | 154 | 317 | 460 [ 290 | 428 | 591 | 109 | 147 | 77 | 245|258 | 421 | 564 | 394 | 532 | 75 | 213 | 351 | 7825
7825 | 512 | 30 | 193 | 331 | 499 | 304 | 467 | 610 | 23 | 161 | 116 | 134 | 297 | 440 | 578 | 408 | 571 | 89 | 227 | 270 | 225 | 363 | 376 | 544 | 57 | 7825
7825 | 247 | 265 | 403 | 566 | 84 | 539 | 52 | 220 | 358 | 396 [ 326 | 494 | 507 | 50 | 188 | 18 | 156 | 324 | 462 | 605 | 435 | 598 | 111 | 129 | 292 | 7825
7825 | 553 | 91 | 234|272 | 415|370 383 | 546 | 64 | 202 | 32 | 200 | 338 | 476 | 519|474 | 612 | 5 | 168|306 |136 | 279 | 442 | 585 | 123 | 7825
78251259 | 422 | 565 | 78 | 241 | 71 | 214|352 | 395|533 [ 488|501 | 44 | 182|350 155 | 318 | 456 | 624 | 12 | 592 | 110 | 148 | 286 | 429 | 7825
7825 | 90 | 228 | 266 | 409 | 572 | 377 | 545 | 58 | 221 | 364|194 | 332 | 500 | 513 | 26 | 606 | 24 | 162|305 | 468 | 298 | 436 | 579 | 117 | 135 | 7825
7825 | 416 | 559 | 97 | 240 | 253 | 208 | 371 | 389 | 527 | 70 [525| 38 | 176 | 344 | 482|312 455|618 | 6 |174|104 | 142 | 285 | 448 | 586 | 7825
7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825 7825

The above intervally distributed magic square is pan diagonal and bimagic with bimagic sum
Sh, .5 := 3263025 . Each sub-block of order 5 is also a pan diagonal magic square with sum S . :=1565.

3. Palindromic Magic Squares

Palindromic numbers. Numbers that read the same backwards and forwards, i.e., remains the same when its
digits are reversed are famous as palindromic numbers, for example, 121, 3883, 15951, etc. Table below
give the quantity of palindromes for each number of digit:

Digits | Palindromes | Quantity
1-digit | a 9
2-digits | aa 9
3-digits | aba 90
4-digits | abba 90
5-digits | abcba 900
6-digits | abccba 900
7-digits | abcdcba 9000
8-digits | abcddcba 9000

From table above, we observe that there are only 90 palindromes of 3-digits, while 5-digits are 900. In
this work we shall work with 5-digits palindromes to bring magic squares. Since, we have 900
palindromes of 5-digits, it means that we can write palindromic magic squares up to order 30. This
work is only up to order 25. Palindromic magic squares of order 21 and 24 are constructed in more than
one way. Palindromic magic square of order 25 is bimagic and is constructed applying composition
5x5.

Formerly, Professor of Mathematics, Federal University of Santa Catarina, 88040-400 Florian6polis, SC, Brazil. Email: jjtaneja@gmail.com
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¢ Palindromic Magic Squares of Order 21

Below we shall give three different ways of palindromic magic squares of order 21. Two of them are
based on composition of magic squares of order 7 with of order 3. The third one is based on SODLS
given in example 2.

Example 11. Palindromic magic square of order 21 with magic sum S, ,, .= 935424 is given by

11411 | 22422 | 33433 | 44444 | 55455 | 66466 | 77477 | 11911 | 22922 | 33933 | 44944 | 55955 | 66966 | 77977 | 11211 | 22222 | 33233 | 44244 | 55255 | 66266 | 77277
65456 | 76467 | 17471 | 21412 | 32423 | 43434 | 54445 | 65956 | 76967 | 17971 | 21912 | 32923 | 43934 | 54945 | 65256 | 76267 | 17271 | 21212 | 32223 | 43234 | 54245
42424 | 53435 | 64446 | 75457 | 16461 | 27472 | 31413 | 42924 | 53935 | 64946 | 75957 | 16961 | 27972 | 31913 | 42224 | 53235 | 64246 | 75257 | 16261 | 27272 | 31213
26462 | 37473 | 41414 | 52425 | 63436 | 74447 | 15451 | 26962 | 37973 | 41914 | 52925 | 63936 | 74947 | 15951 | 26262 | 37273 | 41214 | 52225 | 63236 | 74247 | 15251
73437 | 14441 | 25452 | 36463 | 47474 | 51415 | 62426 | 73937 | 14941 | 25952 | 36963 | 47974 | 51915 | 62926 | 73237 | 14241 | 25252 | 36263 | 47274 | 51215 | 62226
57475 | 61416 | 72427 | 13431 | 24442 | 35453 | 46464 | 57975 | 61916 | 72927 | 13931 | 24942 | 35953 | 46964 | 57275 | 61216 | 72227 | 13231 | 24242 | 35253 | 46264
34443 | 45454 | 56465 | 67476 | 71417 | 12421 | 23432 | 34943 | 45954 | 56965 | 67976 | 71917 | 12921 | 23932 | 34243 | 45254 | 56265 | 67276 | 71217 | 12221 | 23232
11311 | 22322 | 33333 | 44344 | 55355 | 66366 | 77377 | 11511 | 22522 | 33533 | 44544 | 55555 | 66566 | 77577 | 11711 | 22722 | 33733 | 44744 | 55755 | 66766 | 77777
65356 | 76367 | 17371 | 21312 | 32323 | 43334 | 54345 | 65556 | 76567 | 17571 | 21512 | 32523 | 43534 | 54545 | 65756 | 76767 | 17771 | 21712 | 32723 | 43734 | 54745
42324 | 53335 | 64346 | 75357 | 16361 | 27372 | 31313 | 42524 | 53535 | 64546 | 75557 | 16561 | 27572 | 31513 | 42724 | 53735 | 64746 | 75757 | 16761 | 27772 | 31713
26362 | 37373 | 41314 | 52325 | 63336 | 74347 | 15351 | 26562 | 37573 | 41514 | 52525 | 63536 | 74547 | 15551 | 26762 | 37773 | 41714 | 52725 | 63736 | 74747 | 15751
73337 | 14341 | 25352 | 36363 | 47374 | 51315 | 62326 | 73537 | 14541 | 25552 | 36563 | 47574 | 51515 | 62526 | 73737 | 14741 | 25752 | 36763 | 47774 | 51715 | 62726
57375 | 61316 | 72327 | 13331 | 24342 | 35353 | 46364 | 57575 | 61516 | 72527 | 13531 | 24542 | 35553 | 46564 | 57775 | 61716 | 72727 | 13731 | 24742 | 35753 | 46764
34343 | 45354 | 56365 | 67376 | 71317 | 12321 | 23332 | 34543 | 45554 | 56565 | 67576 | 71517 | 12521 | 23532 | 34743 | 45754 | 56765 | 67776 | 71717 | 12721 | 23732
11811 | 22822 | 33833 | 44844 | 55855 | 66866 | 77877 | 11111 | 22122 | 33133 | 44144 | 55155 | 66166 | 77177 | 11611 | 22622 | 33633 | 44644 | 55655 | 66666 | 77677
65856 | 76867 | 17871 | 21812 | 32823 | 43834 | 54845 | 65156 | 76167 | 17171 | 21112 | 32123 | 43134 | 54145 | 65656 | 76667 | 17671 | 21612 | 32623 | 43634 | 54645
42824 | 53835 | 64846 | 75857 | 16861 | 27872 | 31813 | 42124 | 53135 | 64146 | 75157 | 16161 | 27172 | 31113 | 42624 | 53635 | 64646 | 75657 | 16661 | 27672 | 31613
26862 | 37873 | 41814 | 52825 | 63836 | 74847 | 15851 | 26162 | 37173 | 41114 | 52125 | 63136 | 74147 | 15151 | 26662 | 37673 | 41614 | 52625 | 63636 | 74647 | 15651
73837 | 14841 | 25852 | 36863 | 47874 | 51815 | 62826 | 73137 | 14141 | 25152 | 36163 | 47174 | 51115 | 62126 | 73637 | 14641 | 25652 | 36663 | 47674 | 51615 | 62626
57875 | 61816 | 72827 | 13831 | 24842 | 35853 | 46864 | 57175 | 61116 | 72127 | 13131 | 24142 | 35153 | 46164 | 57675 | 61616 | 72627 | 13631 | 24642 | 35653 | 46664
34843 | 45854 | 56865 | 67876 | 71817 | 12821 | 23832 | 34143 | 45154 | 56165 | 67176 | 71117 | 12121 | 23132 | 34643 | 45654 | 56665 | 67676 | 71617 | 12621 | 23632

Above example is based on example 1, constructed in a simplified way using palindromic magic square
of order 7 with 3 digits and then making it to 5 digits to bring palindromic magic square of order 21.
Each block of order 7 is a magic square of different sum forming a magic square of order 3 given by

935424
311108 | 314608 | 309708 | 935424
310408 | 311808 | 313208 | 935424
313908 | 309008 | 312508 | 935424
935424 935424 935424 935424

Below is another example of palindromic magic square of order 21 written in different way with
different palindromes but with same composition 7x3.

Example 12. Palindromic magic square of order 21 with magic sum S, ,, :=789969 is given by

11011 | 44744 | 47174 | 20502 | 53835 | 56265 | 29692 | 12221 | 43534 | 18981 | 19391 | 84048 | 55455 | 30803 | 10101 | 45654 | 46064 | 21412 | 52925 | 57375 | 28782
26562 | 59895 | 41214 | 14641 | 17071 | 50705 | 53135 | 25352 | 90009 | 42424 | 13831 | 18281 | 49594 | 24942 | 27472 | 58985 | 40304 | 15751 | 16161 | 51615 | 52025
20602 | 23032 | 56765 | 59195 | 11511 | 44844 | 47274 | 19891 | 24242 | 55555 | 30903 | 12321 | 73037 | 48484 | 21712 | 22122 | 57675 | 58085 | 10401 | 45954 | 46364
44144 | 17571 | 50805 | 53235 | 26662 | 29092 | 41714 | 13931 | 18381 | 79097 | 54445 | 25852 | 30203 | 42524 | 45054 | 16461 | 51915 | 52325 | 27772 | 28182 | 40604
59295 | 11611 | 14041 | 47774 | 50105 | 23532 | 56865 | 60406 | 12821 | 13231 | 48584 | 19991 | 24342 | 85058 | 58385 | 10701 | 15151 | 46664 | 51015 | 22422 | 57975
53735 | 56165 | 29592 | 41814 | 44244 | 17671 | 20002 | 54545 | 25952 | 30303 | 72027 | 43434 | 18881 | 19291 | 52625 | 57075 | 28482 | 40904 | 45354 | 16761 | 21112
47874 | 50205 | 23632 | 26062 | 59795 | 41114 | 14541 | 78087 | 49494 | 24842 | 25252 | 60506 | 12921 | 13331 | 46964 | 51315 | 22722 | 27172 | 58685 | 40004 | 15451
10201 | 45554 | 16961 | 21312 | 82028 | 57475 | 28882 | 11111 | 44644 | 47074 | 20402 | 53935 | 56365 | 29792 | 12021 | 43734 | 48184 | 19591 | 54845 | 55255 | 30603
27372 | 88088 | 40404 | 15851 | 16261 | 51515 | 22922 | 26462 | 59995 | 41314 | 14741 | 17171 | 50605 | 53035 | 25552 | 60806 | 42224 | 13631 | 18081 | 49794 | 54145
21812 | 22222 | 57575 | 28982 | 10301 | 75057 | 46464 | 20702 | 23132 | 56665 | 59095 | 11411 | 44944 | 47374 | 19691 | 24042 | 55755 | 60106 | 12521 | 43834 | 48284
15951 | 16361 | 81018 | 52425 | 27872 | 28282 | 40504 | 44044 | 17471 | 50905 | 53335 | 26762 | 29192 | 41614 | 43134 | 18581 | 49894 | 54245 | 25652 | 30003 | 42724
58485 | 10801 | 15251 | 46564 | 21912 | 22322 | 87078 | 59395 | 11711 | 14141 | 47674 | 50005 | 23432 | 56965 | 60206 | 12621 | 13031 | 48784 | 49194 | 24542 | 55855
52525 | 27972 | 28382 | 70007 | 45454 | 16861 | 21212 | 53635 | 56065 | 29492 | 41914 | 44344 | 17771 | 20102 | 54745 | 55155 | 30503 | 42824 | 43234 | 18681 | 19091
76067 | 51415 | 22822 | 27272 | 58585 | 10901 | 15351 | 47974 | 50305 | 23732 | 26162 | 59695 | 41014 | 14441 | 48884 | 49294 | 24642 | 25052 | 60706 | 42124 | 13531
12121 | 43634 | 48084 | 19491 | 54945 | 55355 | 30703 | 10001 | 45754 | 46164 | 21512 | 52825 | 57275 | 28682 | 11211 | 44544 | 17971 | 20302 | 83038 | 56465 | 29892
25452 | 60906 | 42324 | 13731 | 18181 | 49694 | 54045 | 27572 | 58885 | 40204 | 15651 | 16061 | 51715 | 52125 | 26362 | 89098 | 41414 | 14841 | 17271 | 50505 | 23932
19791 | 24142 | 55655 | 60006 | 12421 | 43934 | 48384 | 21612 | 22022 | 57775 | 58185 | 10501 | 45854 | 46264 | 20802 | 23232 | 56565 | 29992 | 11311 | 74047 | 47474
43034 | 18481 | 49994 | 54345 | 25752 | 30103 | 42624 | 45154 | 16561 | 51815 | 52225 | 27672 | 28082 | 40704 | 14941 | 17371 | 80008 | 53435 | 26862 | 29292 | 41514
60306 | 12721 | 13131 | 48684 | 49094 | 24442 | 55955 | 58285 | 10601 | 15051 | 46764 | 51115 | 22522 | 57875 | 59495 | 11811 | 14241 | 47574 | 20902 | 23332 | 86068
54645 | 55055 | 30403 | 42924 | 43334 | 18781 | 19191 | 52725 | 57175 | 28582 | 40804 | 45254 | 16661 | 21012 | 53535 | 26962 | 29392 | 71017 | 44444 | 17871 | 20202
48984 | 49394 | 24742 | 25152 | 60606 | 42024 | 13431 | 46864 | 51215 | 22622 | 27072 | 58785 | 40104 | 15551 | 77077 | 50405 | 23832 | 26262 | 59595 | 11911 | 14341

Formerly, Professor of Mathematics, Federal University of Santa Catarina, 88040-400 Florian6polis, SC, Brazil. Email: jjtaneja@gmail.com
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Here also, each block of order 7 is also a palindromic magic square of different sums forming again a
magic square of order 3 given by

789969
263223 | 264433 | 262313 | 789969
262413 | 263323 | 264233 | 789969
264333 | 262213 | 263423 | 789969
789969 789969 789969 789969

Below is an example of palindromic magic square of order 21 based on an example 2 with same
distribution of palindromes as of example 12.

Example 13. Palindromic magic square of order 21 based on example 2 written according to SODLS
with magic sum S,,,,, :=789969 is given by

10001 | 22222 | 43234 | 12121 | 27872 | 60006 | 58185 | 29992 | 53735 | 56965 | 84048 | 55855 | 11311 | 18481 | 21612 | 19791 | 20502 | 44344 | 47574 | 45654 | 46464
42224 | 11111 | 10301 | 22022 | 59195 | 28982 | 30803 | 57075 | 85058 | 54845 | 56765 | 53935 | 13231 | 20702 | 19591 | 21412 | 18681 | 46664 | 45454 | 47374 | 44544
22322 | 13031 | 12221 | 41214 | 30903 | 57175 | 59095 | 28882 | 56865 | 83038 | 55955 | 54745 | 10101 | 21512 | 18781 | 20602 | 19491 | 47474 | 44644 | 46564 | 45354
11211 | 40204 | 22122 | 13331 | 58085 | 29892 | 27972 | 60106 | 54945 | 55755 | 53835 | 86068 | 12021 | 19691 | 20402 | 18581 | 21712 | 45554 | 46364 | 44444 | 47674
48784 | 51915 | 79097 | 50805 | 14441 | 22622 | 47274 | 16561 | 40304 | 43534 | 41614 | 42424 | 15751 | 27072 | 30203 | 28382 | 29192 | 23832 | 56065 | 54145 | 25952
80008 | 49894 | 51715 | 48984 | 46264 | 15551 | 14741 | 22422 | 42624 | 41414 | 43334 | 40504 | 17671 | 29392 | 28182 | 30003 | 27272 | 55155 | 24942 | 26862 | 53035
51815 | 78087 | 50905 | 49794 | 22722 | 17471 | 16661 | 45254 | 43434 | 40604 | 42524 | 41314 | 14541 | 30103 | 27372 | 29292 | 28082 | 26962 | 53135 | 55055 | 24842
49994 | 50705 | 48884 | 81018 | 15651 | 44244 | 22522 | 17771 | 41514 | 42324 | 40404 | 43634 | 16461 | 28282 | 29092 | 27172 | 30303 | 54045 | 25852 | 23932 | 56165
57375 | 60506 | 58685 | 59495 | 23032 | 26262 | 24342 | 25152 | 18881 | 52025 | 51215 | 20902 | 49194 | 44744 | 47974 | 75057 | 46864 | 10401 | 13631 | 11711 | 12521
59695 | 58485 | 60306 | 57575 | 25352 | 24142 | 26062 | 23232 | 50205 | 19991 | 48184 | 22822 | 51015 | 76067 | 45854 | 47774 | 44944 | 12721 | 11511 | 13431 | 10601
60406 | 57675 | 59595 | 58385 | 26162 | 23332 | 25252 | 24042 | 52125 | 21812 | 50005 | 49294 | 18981 | 47874 | 74047 | 46964 | 45754 | 13531 | 10701 | 12621 | 11411
58585 | 59395 | 57475 | 60606 | 24242 | 25052 | 23132 | 26362 | 49094 | 48284 | 22922 | 51115 | 20802 | 45954 | 46764 | 44844 | 77077 | 11611 | 12421 | 10501 | 13731
13131 | 12321 | 11011 | 10201 | 17571 | 16761 | 15451 | 14641 | 21912 | 50105 | 19891 | 48084 | 52225 | 56465 | 55655 | 54345 | 53535 | 60806 | 89098 | 58785 | 57975
14841 | 47074 | 45154 | 16961 | 40704 | 43934 | 71017 | 42824 | 27472 | 30603 | 28782 | 29592 | 54645 | 53335 | 52525 | 56265 | 55455 | 18081 | 21212 | 19391 | 20102
46164 | 15951 | 17871 | 44044 | 72027 | 41814 | 43734 | 40904 | 29792 | 28582 | 30403 | 27672 | 56565 | 55255 | 54445 | 53635 | 52325 | 20302 | 19191 | 21012 | 18281
17971 | 44144 | 46064 | 15851 | 43834 | 70007 | 42924 | 41714 | 30503 | 27772 | 29692 | 28482 | 53435 | 52625 | 56365 | 55555 | 54245 | 21112 | 18381 | 20202 | 19091
45054 | 16861 | 14941 | 47174 | 41914 | 42724 | 40804 | 73037 | 28682 | 29492 | 27572 | 30703 | 55355 | 54545 | 53235 | 52425 | 56665 | 19291 | 20002 | 18181 | 21312
23432 | 26662 | 24742 | 25552 | 48384 | 51515 | 49694 | 50405 | 14041 | 17271 | 15351 | 16161 | 88088 | 10801 | 43034 | 41114 | 12921 | 57775 | 52925 | 60206 | 59895
25752 | 24542 | 26462 | 23632 | 50605 | 49494 | 51315 | 48584 | 16361 | 15151 | 17071 | 14241 | 60906 | 42124 | 11911 | 13831 | 40004 | 59295 | 58885 | 87078 | 52725
26562 | 23732 | 25652 | 24442 | 51415 | 48684 | 50505 | 49394 | 17171 | 14341 | 16261 | 15051 | 57875 | 13931 | 40104 | 42024 | 11811 | 82028 | 60706 | 59995 | 58285
24642 | 25452 | 23532 | 26762 | 49594 | 50305 | 48484 | 51615 | 15251 | 16061 | 14141 | 17371 | 59795 | 41014 | 12821 | 10901 | 43134 | 58985 | 57275 | 52825 | 90009

Examples 12 and 13 have the same distributions of palindromes. In above example, there are 20 magic
squares of order 4 given by

176055 250603 230601 167876
27872 | 60006 | 58185 | 29992 | 176055 53735 | 56965 | 84048 | 55855 | 250603 48784 | 51915 | 79097 | 50805 | 230601 40304 | 43534 | 41614 | 42424 | 167876
59195 | 28982 | 30803 | 57075 | 176055 85058 | 54845 | 56765 | 53935 | 250603 80008 | 49894 | 51715 | 48984 | 230601 42624 | 41414 | 43334 | 40504 | 167876
30903 | 57175 | 59095 | 28882 | 176055 56865 | 83038 | 55955 | 54745 | 250603 51815 | 78087 | 50905 | 49794 | 230601 43434 | 40604 | 42524 | 41314 | 167876
58085 | 29892 | 27972 | 60106 | 176055 54945 | 55755 | 53835 | 86068 | 250603 49994 | 50705 | 48884 | 81018 | 230601 41514 | 42324 | 40404 | 43634 | 167876
176055 176055 176055 176055 176055 250603 250603 250603 250603 250603 230601 230601 230601 230601 230601 167876 167876 167876 167876 167876

80386 184036 114849 159994
18481 | 21612 | 19791 | 20502 | 80386 44344 | 47574 | 45654 | 46464 | 184036 27072 | 30203 | 28382 | 29192 | 114849 23832 | 56065 | 54145 | 25952 | 159994
20702 | 19591 | 21412 | 18681 | 80386 46664 | 45454 | 47374 | 44544 | 184036 29392 | 28182 | 30003 | 27272 | 114849 55155 | 24942 | 26862 | 53035 | 159994
21512 | 18781 | 20602 | 19491 | 80386 47474 | 44644 | 46564 | 45354 | 184036 30103 | 27372 | 29292 | 28082 | 114849 26962 | 53135 | 55055 | 24842 | 159994
19691 | 20402 | 18581 | 21712 | 80386 45554 | 46364 | 44444 | 47674 | 184036 28282 | 29092 | 27172 | 30303 | 114849 54045 | 25852 | 23932 | 56165 | 159994
80386 80386 80386 80386 80386 184036 184036 184036 184036 184036 114849 114849 114849 114849 114849 159994 159994 159994 159994 159994

236061 98788 124030 198479
57375 | 60506 | 58685 | 59495 | 236061 23032 | 26262 | 24342 | 25152 | 98788 14841 | 47074 | 45154 | 16961 | 124030 40704 | 43934 | 71017 | 42824 | 198479
59695 | 58485 | 60306 | 57575 | 236061 25352 | 24142 | 26062 | 23232 | 98788 46164 | 15951 | 17871 | 44044 | 124030 72027 | 41814 | 43734 | 40904 | 198479
60406 | 57675 | 59595 | 58385 | 236061 26162 | 23332 | 25252 | 24042 | 98788 17971 | 44144 | 46064 | 15851 | 124030 43834 | 70007 | 42924 | 41714 | 198479
58585 | 59395 | 57475 | 60606 | 236061 24242 | 25052 | 23132 | 26362 | 98788 45054 | 16861 | 14941 | 47174 | 124030 41914 | 42724 | 40804 | 73037 | 198479
236061 236061 236061 236061 236061 98788 98788 98788 98788 98788 124030 124030 124030 124030 124030 198479 198479 198479 198479 198479

116449 100388 199998 62824
27472 | 30603 | 28782 | 29592 | 116449 23432 | 26662 | 24742 | 25552 | 100388 48384 | 51515 | 49694 | 50405 | 199998 14041 | 17271 | 15351 | 16161 | 62824
29792 | 28582 | 30403 | 27672 | 116449 25752 | 24542 | 26462 | 23632 | 100388 50605 | 49494 | 51315 | 48584 | 199998 16361 | 15151 | 17071 | 14241 | 62824
30503 | 27772 | 29692 | 28482 | 116449 26562 | 23732 | 25652 | 24442 | 100388 51415 | 48684 | 50505 | 49394 | 199998 17171 | 14341 | 16261 | 15051 | 62824
28682 | 29492 | 27572 | 30703 | 116449 24642 | 25452 | 23532 | 26762 | 100388 49594 | 50305 | 48484 | 51615 | 199998 15251 | 16061 | 14141 | 17371 | 62824
116449 116449 116449 116449 116449 100388 100388 100388 100388 100388 199998 199998 199998 199998 199998 62824 62824 62824 62824 62824

214639 48264 78786 107870
44744 | 47974 | 75057 | 46864 | 214639 10401 | 13631 | 11711 | 12521 | 48264 18081 | 21212 | 19391 | 20102 | 78786 10801 | 43034 | 41114 | 12921 | 107870
76067 | 45854 | 47774 | 44944 | 214639 12721 | 11511 | 13431 | 10601 | 48264 20302 | 19191 | 21012 | 18281 | 78786 42124 | 11911 | 13831 | 40004 | 107870
47874 | 74047 | 46964 | 45754 | 214639 13531 | 10701 | 12621 | 11411 | 48264 21112 | 18381 | 20202 | 19091 | 78786 13931 | 40104 | 42024 | 11811 | 107870
45954 | 46764 | 44844 | 77077 | 214639 11611 | 12421 | 10501 | 13731 | 48264 19291 | 20002 | 18181 | 21312 | 78786 41014 | 12821 | 10901 | 43134 | 107870
214639 214639 214639 214639 214639 48264 48264 48264 48264 48264 78786 78786 78786 78786 78786 107870 107870 107870 107870 107870
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¢ Palindromic Magic Squares of Order 22

Below is a palindromic magic square of order 22 constructed based on example 4 using SODLS
procedure.

Example 14. Palindromic magic square of order 22 with magic sum S, ,, :=881088 is given by

10001 | 14541 | 13931 | 19191 | 15351 | 57275 | 61416 | 60606 | 59395 | 58585 | 11211 | 12421 | 50705 | 51915 | 78187 | 47874 | 76067 | 52025 | 26762 | 55155 | 24642 | 23832
15451 | 11111 | 10501 | 14941 | 19291 | 59695 | 58385 | 57575 | 61216 | 60406 | 12321 | 13031 | 77177 | 46864 | 80008 | 51715 | 48984 | 54145 | 23632 | 22822 | 56065 | 25752
19391 | 15051 | 12221 | 11511 | 10901 | 61516 | 60206 | 59495 | 58685 | 57375 | 13431 | 14141 | 81018 | 48784 | 47974 | 76167 | 50805 | 26862 | 55055 | 24742 | 53135 | 22622
11911 | 19491 | 15151 | 13331 | 12521 | 58485 | 57675 | 61316 | 60506 | 59295 | 14041 | 10201 | 46964 | 80108 | 51815 | 78087 | 47774 | 23732 | 52125 | 26662 | 25852 | 54045
13531 | 12921 | 19091 | 15251 | 14441 | 60306 | 59595 | 58285 | 57475 | 61616 | 10101 | 11311 | 48884 | 77077 | 46764 | 50905 | 81118 | 25652 | 24842 | 53035 | 22722 | 56165
52725 | 56965 | 85158 | 54845 | 83038 | 15551 | 21712 | 20902 | 49194 | 18681 | 17871 | 46064 | 27072 | 31213 | 30403 | 29192 | 28382 | 40204 | 44444 | 43634 | 42324 | 41514
84148 | 53835 | 82028 | 56765 | 55955 | 47174 | 16661 | 15851 | 51015 | 20502 | 19791 | 18981 | 29492 | 28182 | 27372 | 31013 | 30203 | 42624 | 41314 | 40504 | 44244 | 43434
86068 | 55755 | 54945 | 83138 | 52825 | 49094 | 18581 | 17771 | 16961 | 45154 | 21612 | 20802 | 31313 | 30003 | 29292 | 28482 | 27172 | 44544 | 43234 | 42424 | 41614 | 40304
53935 | 82128 | 56865 | 85058 | 54745 | 21912 | 50105 | 19691 | 18881 | 47074 | 16561 | 15751 | 28282 | 27472 | 31113 | 30303 | 29092 | 41414 | 40604 | 44344 | 43534 | 42224
55855 | 84048 | 53735 | 52925 | 86168 | 16861 | 45054 | 21512 | 20702 | 19991 | 48184 | 17671 | 30103 | 29392 | 28082 | 27272 | 31413 | 43334 | 42524 | 41214 | 40404 | 44644
12121 | 13231 | 14341 | 10401 | 11011 | 18781 | 17971 | 46164 | 15651 | 21812 | 50005 | 19591 | 54345 | 55455 | 56565 | 52625 | 53235 | 59895 | 60906 | 91019 | 87178 | 58785
14241 | 10301 | 11411 | 12021 | 13131 | 20602 | 19891 | 48084 | 17571 | 16761 | 15951 | 51115 | 56465 | 52525 | 53635 | 54245 | 55355 | 61916 | 87078 | 88188 | 59795 | 60806
57075 | 31713 | 60106 | 29692 | 28882 | 40704 | 44944 | 73137 | 42824 | 71017 | 53435 | 54645 | 52225 | 26562 | 25952 | 49394 | 45554 | 20002 | 21212 | 18481 | 17171 | 16361
59195 | 28682 | 27872 | 61016 | 30703 | 72127 | 41814 | 70007 | 44744 | 43934 | 54545 | 55255 | 45654 | 53335 | 22522 | 26962 | 49494 | 17471 | 16161 | 20302 | 21012 | 18281
31813 | 60006 | 29792 | 58185 | 27672 | 74047 | 43734 | 42924 | 71117 | 40804 | 55655 | 56365 | 49594 | 45254 | 54445 | 23532 | 22922 | 21312 | 18081 | 17271 | 16461 | 20102
28782 | 57175 | 31613 | 30803 | 59095 | 41914 | 70107 | 44844 | 73037 | 42724 | 56265 | 52425 | 23932 | 49694 | 45354 | 55555 | 24542 | 16261 | 20402 | 21112 | 18381 | 17071
30603 | 29892 | 58085 | 27772 | 61116 | 43834 | 72027 | 41714 | 40904 | 74147 | 52325 | 53535 | 25552 | 24942 | 49294 | 45454 | 56665 | 18181 | 17371 | 16061 | 20202 | 21412
50205 | 51415 | 48684 | 47374 | 46564 | 22022 | 26262 | 25452 | 24142 | 23332 | 58985 | 89198 | 40004 | 14741 | 43134 | 12621 | 11811 | 57775 | 31513 | 30903 | 49894 | 75057
47674 | 46364 | 50505 | 51215 | 48484 | 24442 | 23132 | 22322 | 26062 | 25252 | 89098 | 60706 | 42124 | 11611 | 10801 | 44044 | 13731 | 75157 | 58885 | 27572 | 31913 | 49994
51515 | 48284 | 47474 | 46664 | 50305 | 26362 | 25052 | 24242 | 23432 | 22122 | 90109 | 61816 | 14841 | 43034 | 12721 | 41114 | 10601 | 79097 | 45754 | 59995 | 28582 | 27972
46464 | 50605 | 51315 | 48584 | 47274 | 23232 | 22422 | 26162 | 25352 | 24042 | 61716 | 57975 | 11711 | 40104 | 14641 | 13831 | 42024 | 28982 | 79197 | 45854 | 90009 | 29592
48384 | 47574 | 46264 | 50405 | 51615 | 25152 | 24342 | 23032 | 22222 | 26462 | 57875 | 88088 | 13631 | 12821 | 41014 | 10701 | 44144 | 30503 | 29992 | 49794 | 45954 | 91119

Here also we have 14 magic squares, out of them 13 are of order 5 and 1 is of order 7:

297277 304748 182416
57275 | 61416 | 60606 | 59395 | 58585 | 297277 50705 | 51915 | 78187 | 47874 | 76067 | 304748 52025 | 26762 | 55155 | 24642 | 23832 | 182416
59695 | 58385 | 57575 | 61216 | 60406 | 297277 77177 | 46864 | 80008 | 51715 | 48984 | 304748 54145 | 23632 | 22822 | 56065 | 25752 | 182416
61516 | 60206 | 59495 | 58685 | 57375 | 297277 81018 | 48784 | 47974 | 76167 | 50805 | 304748 26862 | 55055 | 24742 | 53135 | 22622 | 182416
58485 | 57675 | 61316 | 60506 | 59295 | 297277 46964 | 80108 | 51815 | 78087 | 47774 | 304748 23732 | 52125 | 26662 | 25852 | 54045 | 182416
60306 | 59595 | 58285 | 57475 | 61616 | 297277 48884 | 77077 | 46764 | 50905 | 81118 | 304748 25652 | 24842 | 53035 | 22722 | 56165 | 182416
297277 297277 297277 297277 297277 297277 304748 304748 304748 304748 304748 304748 182416 182416 182416 182416 182416 182416

332731 297277 146262
52725 | 56965 | 85158 | 54845 | 83038 | 332731 57275 | 61416 | 60606 | 59395 | 58585 | 297277 27072 | 31213 | 30403 | 29192 | 28382 | 146262
84148 | 53835 | 82028 | 56765 | 55955 | 332731 59695 | 58385 | 57575 | 61216 | 60406 | 297277 29492 | 28182 | 27372 | 31013 | 30203 | 146262
86068 | 55755 | 54945 | 83138 | 52825 | 332731 61516 | 60206 | 59495 | 58685 | 57375 | 297277 31313 | 30003 | 29292 | 28482 | 27172 | 146262
53935 | 82128 | 56865 | 85058 | 54745 | 332731 58485 | 57675 | 61316 | 60506 | 59295 | 297277 28282 | 27472 | 31113 | 30303 | 29092 | 146262
55855 | 84048 | 53735 | 52925 | 86168 | 332731 60306 | 59595 | 58285 | 57475 | 61616 | 297277 30103 | 29392 | 28082 | 27272 | 31413 | 146262
332731 332731 332731 332731 332731 332731 297277 297277 297277 297277 297277 297277 146262 146262 146262 146262 146262 146262

212120 207468 272626
40204 | 44444 | 43634 | 42324 | 41514 | 212120 57075 | 31713 | 60106 | 29692 | 28882 | 207468 40704 | 44944 | 73137 | 42824 | 71017 | 272626
42624 | 41314 | 40504 | 44244 | 43434 | 212120 59195 | 28682 | 27872 | 61016 | 30703 | 207468 72127 | 41814 | 70007 | 44744 | 43934 | 272626
44544 | 43234 | 42424 | 41614 | 40304 | 212120 31813 | 60006 | 29792 | 58185 | 27672 | 207468 74047 | 43734 | 42924 | 71117 | 40804 | 272626
41414 | 40604 | 44344 | 43534 | 42224 | 212120 28782 | 57175 | 31613 | 30803 | 59095 | 207468 41914 | 70107 | 44844 | 73037 | 42724 | 272626
43334 | 42524 | 41214 | 40404 | 44644 | 212120 30603 | 29892 | 58085 | 27772 | 61116 | 207468 43834 | 72027 | 41714 | 40904 | 74147 | 272626

212120 212120 212120 212120 212120 212120 207468 207468 207468 207468 207468 207468 272626 272626 272626 272626 272626 272626

244242 121210 93227
50205 | 51415 | 48684 | 47374 | 46564 | 244242 22022 | 26262 | 25452 | 24142 | 23332 | 121210 20002 | 21212 | 18481 | 17171 | 16361 | 93227
47674 | 46364 | 50505 | 51215 | 48484 | 244242 24442 | 23132 | 22322 | 26062 | 25252 | 121210 17471 | 16161 | 20302 | 21012 | 18281 | 93227
51515 | 48284 | 47474 | 46664 | 50305 | 244242 26362 | 25052 | 24242 | 23432 | 22122 | 121210 21312 | 18081 | 17271 | 16461 | 20102 | 93227
46464 | 50605 | 51315 | 48584 | 47274 | 244242 23232 | 22422 | 26162 | 25352 | 24042 | 121210 16261 | 20402 | 21112 | 18381 | 17071 | 93227
48384 | 47574 | 46264 | 50405 | 51615 | 244242 25152 | 24342 | 23032 | 22222 | 26462 | 121210 18181 | 17371 | 16061 | 20202 | 21412 | 93227
244242 244242 244242 244242 244242 244242 121210 121210 121210 121210 121210 121210 93227 93227 93227 93227 93227 93227

189975

122311 15551 | 21712 | 20902 | 49194 | 18681 | 17871 | 46064 | 189975

40004 | 14741 | 43134 | 12621 | 11811 | 122311 47174 | 16661 | 15851 | 51015 | 20502 | 19791 | 18981 | 189975
42124 | 11611 | 10801 | 44044 | 13731 | 122311 49094 | 18581 | 17771 | 16961 | 45154 | 21612 | 20802 | 189975
14841 | 43034 | 12721 | 41114 | 10601 | 122311 21912 | 50105 | 19691 | 18881 | 47074 | 16561 | 15751 | 189975
11711 | 40104 | 14641 | 13831 | 42024 | 122311 16861 | 45054 | 21512 | 20702 | 19991 | 48184 | 17671 | 189975
13631 | 12821 | 41014 | 10701 | 44144 | 122311 18781 | 17971 | 46164 | 15651 | 21812 | 50005 | 19591 | 189975
122311 122311 122311 122311 122311 122311 20602 | 19891 | 48084 | 17571 | 16761 | 15951 | 51115 | 189975
189975 189975 189975 189975 189975 189975 189975 189975
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¢ Palindromic Magic Squares of Order 23

As we know, 23 is a prime number. Its construction is similar to other prime numbers done before
[17,18]. Here it is based on example on example 5.

Example 15. Pan diagonal palindromic magic square of order 23 with magic sum S, ,, :=973317
constructed based on example 5 is given by

10001 | 71117 | 42924 | 43734 | 44544 | 45354 | 46164 | 17971 | 18781 | 19591 | 20302 | 21112 | 82228 | 83038 | 54845 | 55655 | 56465 | 57275 | 58085 | 29892 | 30603 | 31413 | 32223
31113 | 92229 | 70007 | 41814 | 42624 | 43434 | 44244 | 45054 | 16861 | 17671 | 18481 | 19291 | 20002 | 81118 | 52925 | 53735 | 54545 | 55355 | 56165 | 27972 | 28782 | 29592 | 30303
29292 | 30003 | 91119 | 62926 | 40704 | 41514 | 42324 | 43134 | 14941 | 15751 | 16561 | 17371 | 18181 | 79297 | 80008 | 51815 | 52625 | 53435 | 54245 | 55055 | 26862 | 27672 | 28482
27372 | 28182 | 89298 | 90009 | 61816 | 62626 | 40404 | 41214 | 42024 | 13831 | 14641 | 15451 | 16261 | 17071 | 78187 | 49994 | 50705 | 51515 | 52325 | 53135 | 24942 | 25752 | 26562
25452 | 26262 | 27072 | 88188 | 59995 | 60706 | 61516 | 62326 | 40104 | 11911 | 12721 | 13531 | 14341 | 15151 | 76267 | 77077 | 48884 | 49694 | 50405 | 51215 | 52025 | 23832 | 24642
23532 | 24342 | 25152 | 86268 | 87078 | 58885 | 59695 | 60406 | 61216 | 62026 | 10801 | 11611 | 12421 | 13231 | 14041 | 75157 | 46964 | 47774 | 48584 | 49394 | 50105 | 21912 | 22722
21612 | 22422 | 23232 | 24042 | 85158 | 56965 | 57775 | 58585 | 59395 | 60106 | 31913 | 32723 | 10501 | 11311 | 12121 | 73237 | 74047 | 45854 | 46664 | 47474 | 48284 | 49094 | 20802
19791 | 20502 | 21312 | 22122 | 83238 | 84048 | 55855 | 56665 | 57475 | 58285 | 59095 | 30803 | 31613 | 32423 | 10201 | 11011 | 72127 | 43934 | 44744 | 45554 | 46364 | 47174 | 18981
17871 | 18681 | 19491 | 20202 | 21012 | 82128 | 53935 | 54745 | 55555 | 56365 | 57175 | 28982 | 29792 | 30503 | 31313 | 32123 | 70207 | 71017 | 42824 | 43634 | 44444 | 45254 | 46064
15951 | 16761 | 17571 | 18381 | 19191 | 80208 | 81018 | 52825 | 53635 | 54445 | 55255 | 56065 | 27872 | 28682 | 29492 | 30203 | 31013 | 92129 | 40904 | 41714 | 42524 | 43334 | 44144
43034 | 14841 | 15651 | 16461 | 17271 | 18081 | 79197 | 50905 | 51715 | 52525 | 53335 | 54145 | 25952 | 26762 | 27572 | 28382 | 29192 | 90209 | 91019 | 62826 | 40604 | 41414 | 42224
41114 | 12921 | 13731 | 14541 | 15351 | 16161 | 77277 | 78087 | 49894 | 50605 | 51415 | 52225 | 53035 | 24842 | 25652 | 26462 | 27272 | 28082 | 89198 | 60906 | 61716 | 62526 | 40304
62226 | 40004 | 11811 | 12621 | 13431 | 14241 | 15051 | 76167 | 47974 | 48784 | 49594 | 50305 | 51115 | 22922 | 23732 | 24542 | 25352 | 26162 | 87278 | 88088 | 59895 | 60606 | 61416
60306 | 61116 | 32923 | 10701 | 11511 | 12321 | 13131 | 74247 | 75057 | 46864 | 47674 | 48484 | 49294 | 50005 | 21812 | 22622 | 23432 | 24242 | 25052 | 86168 | 57975 | 58785 | 59595
58485 | 59295 | 60006 | 31813 | 32623 | 10401 | 11211 | 12021 | 73137 | 44944 | 45754 | 46564 | 47374 | 48184 | 19991 | 20702 | 21512 | 22322 | 23132 | 84248 | 85058 | 56865 | 57675
56565 | 57375 | 58185 | 29992 | 30703 | 31513 | 32323 | 10101 | 71217 | 72027 | 43834 | 44644 | 45454 | 46264 | 47074 | 18881 | 19691 | 20402 | 21212 | 22022 | 83138 | 54945 | 55755
54645 | 55455 | 56265 | 57075 | 28882 | 29692 | 30403 | 31213 | 32023 | 70107 | 41914 | 42724 | 43534 | 44344 | 45154 | 16961 | 17771 | 18581 | 19391 | 20102 | 81218 | 82028 | 53835
52725 | 53535 | 54345 | 55155 | 26962 | 27772 | 28582 | 29392 | 30103 | 91219 | 92029 | 40804 | 41614 | 42424 | 43234 | 44044 | 15851 | 16661 | 17471 | 18281 | 19091 | 80108 | 51915
50805 | 51615 | 52425 | 53235 | 54045 | 25852 | 26662 | 27472 | 28282 | 29092 | 90109 | 61916 | 62726 | 40504 | 41314 | 42124 | 13931 | 14741 | 15551 | 16361 | 17171 | 78287 | 79097
48984 | 49794 | 50505 | 51315 | 52125 | 23932 | 24742 | 25552 | 26362 | 27172 | 88288 | 89098 | 60806 | 61616 | 62426 | 40204 | 41014 | 12821 | 13631 | 14441 | 15251 | 16061 | 77177
76067 | 47874 | 48684 | 49494 | 50205 | 51015 | 22822 | 23632 | 24442 | 25252 | 26062 | 87178 | 58985 | 59795 | 60506 | 61316 | 62126 | 10901 | 11711 | 12521 | 13331 | 14141 | 75257
74147 | 45954 | 46764 | 47574 | 48384 | 49194 | 20902 | 21712 | 22522 | 23332 | 24142 | 85258 | 86068 | 57875 | 58685 | 59495 | 60206 | 61016 | 32823 | 10601 | 11411 | 12221 | 13031
72227 | 73037 | 44844 | 45654 | 46464 | 47274 | 48084 | 19891 | 20602 | 21412 | 22222 | 23032 | 84148 | 55955 | 56765 | 57575 | 58385 | 59195 | 30903 | 31713 | 32523 | 10301 | 11111

e Palindromic Magic Squares of Order 24

Below we shall give four different ways of constructing palindromic magic square of order 24 in three
different ways. Two of them are based on composition of magic square of order 8 with of order 3.
The third one is based on SODLS given in example 8.

Example 16. Palindromic magic square of order 24 with magic sum S,, ,, :=1201188 is given by

28482 | 61416 | 54445 | 15451 | 43434 | 86468 | 77477 | 32423 | 28982 | 61916 | 54945 | 15951 | 43934 | 86968 | 77977 | 32923 | 28282 | 61216 | 54245 | 15251 | 43234 | 86268 | 77277 | 32223
42424 | 87478 | 76467 | 33433 | 25452 | 64446 | 51415 | 18481 | 42924 | 87978 | 76967 | 33933 | 25952 | 64946 | 51915 | 18981 | 42224 | 87278 | 76267 | 33233 | 25252 | 64246 | 51215 | 18281
11411 | 58485 | 65456 | 24442 | 36463 | 73437 | 82428 | 47474 | 11911 | 58985 | 65956 | 24942 | 36963 | 73937 | 82928 | 47974 | 11211 | 58285 | 65256 | 24242 | 36263 | 73237 | 82228 | 47274
37473 | 72427 | 83438 | 46464 | 14441 | 55455 | 68486 | 21412 | 37973 | 72927 | 83938 | 46964 | 14941 | 55955 | 68986 | 21912 | 37273 | 72227 | 83238 | 46264 | 14241 | 55255 | 68286 | 21212
56465 | 13431 | 22422 | 67476 | 71417 | 38483 | 45454 | 84448 | 56965 | 13931 | 22922 | 67976 | 71917 | 38983 | 45954 | 84948 | 56265 | 13231 | 22222 | 67276 | 71217 | 38283 | 45254 | 84248
74447 | 35453 | 48484 | 81418 | 57475 | 12421 | 23432 | 66466 | 74947 | 35953 | 48984 | 81918 | 57975 | 12921 | 23932 | 66966 | 74247 | 35253 | 48284 | 81218 | 57275 | 12221 | 23232 | 66266
63436 | 26462 | 17471 | 52425 | 88488 | 41414 | 34443 | 75457 | 63936 | 26962 | 17971 | 52925 | 88988 | 41914 | 34943 | 75957 | 63236 | 26262 | 17271 | 52225 | 88288 | 41214 | 34243 | 75257
85458 | 44444 | 31413 | 78487 | 62426 | 27472 | 16461 | 53435 | 85958 | 44944 | 31913 | 78987 | 62926 | 27972 | 16961 | 53935 | 85258 | 44244 | 31213 | 78287 | 62226 | 27272 | 16261 | 53235
28382 | 61316 | 54345 | 15351 | 43334 | 86368 | 77377 | 32323 | 28582 | 61516 | 54545 | 15551 | 43534 | 86568 | 77577 | 32523 | 28782 | 61716 | 54745 | 15751 | 43734 | 86768 | 77777 | 32723
42324 | 87378 | 76367 | 33333 | 25352 | 64346 | 51315 | 18381 | 42524 | 87578 | 76567 | 33533 | 25552 | 64546 | 51515 | 18581 | 42724 | 87778 | 76767 | 33733 | 25752 | 64746 | 51715 | 18781
11311 | 58385 | 65356 | 24342 | 36363 | 73337 | 82328 | 47374 | 11511 | 58585 | 65556 | 24542 | 36563 | 73537 | 82528 | 47574 | 11711 | 58785 | 65756 | 24742 | 36763 | 73737 | 82728 | 47774
37373 | 72327 | 83338 | 46364 | 14341 | 55355 | 68386 | 21312 | 37573 | 72527 | 83538 | 46564 | 14541 | 55555 | 68586 | 21512 | 37773 | 72727 | 83738 | 46764 | 14741 | 55755 | 68786 | 21712
56365 | 13331 | 22322 | 67376 | 71317 | 38383 | 45354 | 84348 | 56565 | 13531 | 22522 | 67576 | 71517 | 38583 | 45554 | 84548 | 56765 | 13731 | 22722 | 67776 | 71717 | 38783 | 45754 | 84748
74347 | 35353 | 48384 | 81318 | 57375 | 12321 | 23332 | 66366 | 74547 | 35553 | 48584 | 81518 | 57575 | 12521 | 23532 | 66566 | 74747 | 35753 | 48784 | 81718 | 57775 | 12721 | 23732 | 66766
63336 | 26362 | 17371 | 52325 | 88388 | 41314 | 34343 | 75357 | 63536 | 26562 | 17571 | 52525 | 88588 | 41514 | 34543 | 75557 | 63736 | 26762 | 17771 | 52725 | 88788 | 41714 | 34743 | 75757
85358 | 44344 | 31313 | 78387 | 62326 | 27372 | 16361 | 53335 | 85558 | 44544 | 31513 | 78587 | 62526 | 27572 | 16561 | 53535 | 85758 | 44744 | 31713 | 78787 | 62726 | 27772 | 16761 | 53735
28882 | 61816 | 54845 | 15851 | 43834 | 86868 | 77877 | 32823 | 28182 | 61116 | 54145 | 15151 | 43134 | 86168 | 77177 | 32123 | 28682 | 61616 | 54645 | 15651 | 43634 | 86668 | 77677 | 32623
42824 | 87878 | 76867 | 33833 | 25852 | 64846 | 51815 | 18881 | 42124 | 87178 | 76167 | 33133 | 25152 | 64146 | 51115 | 18181 | 42624 | 87678 | 76667 | 33633 | 25652 | 64646 | 51615 | 18681
11811 | 58885 | 65856 | 24842 | 36863 | 73837 | 82828 | 47874 | 11111 | 58185 | 65156 | 24142 | 36163 | 73137 | 82128 | 47174 | 11611 | 58685 | 65656 | 24642 | 36663 | 73637 | 82628 | 47674
37873 | 72827 | 83838 | 46864 | 14841 | 55855 | 68886 | 21812 | 37173 | 72127 | 83138 | 46164 | 14141 | 55155 | 68186 | 21112 | 37673 | 72627 | 83638 | 46664 | 14641 | 55655 | 68686 | 21612
56865 | 13831 | 22822 | 67876 | 71817 | 38883 | 45854 | 84848 | 56165 | 13131 | 22122 | 67176 | 71117 | 38183 | 45154 | 84148 | 56665 | 13631 | 22622 | 67676 | 71617 | 38683 | 45654 | 84648
74847 | 35853 | 48884 | 81818 | 57875 | 12821 | 23832 | 66866 | 74147 | 35153 | 48184 | 81118 | 57175 | 12121 | 23132 | 66166 | 74647 | 35653 | 48684 | 81618 | 57675 | 12621 | 23632 | 66666
63836 | 26862 | 17871 | 52825 | 88888 | 41814 | 34843 | 75857 | 63136 | 26162 | 17171 | 52125 | 88188 | 41114 | 34143 | 75157 | 63636 | 26662 | 17671 | 52625 | 88688 | 41614 | 34643 | 75657
85858 | 44844 | 31813 | 78887 | 62826 | 27872 | 16861 | 53835 | 85158 | 44144 | 31113 | 78187 | 62126 | 27172 | 16161 | 53135 | 85658 | 44644 | 31613 | 78687 | 62626 | 27672 | 16661 | 53635

Each block of order 8 is a magic square with different sums forming a magic square of order 3 given

by
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1201188
399596 | 403596 | 397996 | 1201188
398796 | 400396 | 401996 | 1201188
402796 | 397196 | 401196 | 1201188
1201188 1201188 1201188 1201188

In above example there are 9 magic squares of order 8 with different magic sums. Below is an
example of same type having all the nine magjic squares of order 8 same magic sum.

Example 17. Palindromic magic square of order 24 with magic sum S,,,,, :=1066656 with each block of

order 8 a magic square with magic sum S; 4 .= 355552 is given by

75257 | 27172 | 52025 | 40304 | 21712 | 63636 | 58985 | 16461 | 73137 | 25252 | 24942 | 42424 | 19891 | 61516 | 90009 | 18381 | 74347 | 26062 | 53135 | 41214 | 20602 | 62726 | 59895 | 17571
21412 | 63936 | 58685 | 16761 | 45354 | 57075 | 22122 | 70207 | 19391 | 91019 | 60506 | 18881 | 43434 | 25952 | 24242 | 72127 | 20502 | 62826 | 59795 | 17671 | 44244 | 56165 | 23032 | 71317
10101 | 82228 | 57375 | 45054 | 46664 | 28782 | 33433 | 51915 | 12221 | 84148 | 55455 | 13931 | 48584 | 30803 | 31313 | 79097 | 11011 | 83338 | 56265 | 44144 | 47774 | 29692 | 32523 | 50805
46964 | 28482 | 33733 | 51615 | 40004 | 52325 | 87278 | 15151 | 78087 | 30303 | 31813 | 49594 | 12921 | 54445 | 85158 | 13231 | 47874 | 29592 | 32623 | 50705 | 41114 | 53235 | 86368 | 14041
52625 | 10701 | 15451 | 57975 | 28182 | 76267 | 51315 | 63036 | 54545 | 12821 | 13331 | 85058 | 30203 | 78187 | 49494 | 31913 | 53735 | 11611 | 14541 | 56865 | 29092 | 77377 | 50205 | 62126
58085 | 46364 | 81218 | 33133 | 52925 | 10401 | 15751 | 57675 | 30903 | 48484 | 79197 | 31213 | 84048 | 12321 | 13831 | 55555 | 59195 | 47274 | 80308 | 32023 | 53835 | 11511 | 14641 | 56765
27772 | 45654 | 40904 | 22422 | 93239 | 21112 | 46064 | 58385 | 25852 | 43534 | 72027 | 24342 | 91119 | 19291 | 18981 | 60406 | 26662 | 44744 | 41814 | 23532 | 92329 | 20002 | 47174 | 59295
63336 | 51015 | 16161 | 88288 | 27472 | 45954 | 40604 | 22722 | 61416 | 19991 | 18281 | 90109 | 25352 | 73037 | 42524 | 24842 | 62226 | 50105 | 17071 | 89398 | 26562 | 44844 | 41714 | 23632
73337 | 25052 | 54145 | 42224 | 19691 | 61716 | 60806 | 18581 | 74247 | 26162 | 53035 | 41314 | 20702 | 62626 | 59995 | 17471 | 75157 | 27272 | 22922 | 40404 | 21812 | 63536 | 88088 | 16361
19591 | 61816 | 60706 | 18681 | 43234 | 55155 | 24042 | 72327 | 20402 | 62926 | 59695 | 17771 | 44344 | 56065 | 23132 | 71217 | 21312 | 93039 | 58585 | 16861 | 45454 | 27972 | 22222 | 70107
12021 | 84348 | 55255 | 43134 | 48784 | 30603 | 31513 | 49894 | 11111 | 83238 | 56365 | 44044 | 47674 | 29792 | 32423 | 50905 | 10201 | 82128 | 57475 | 15951 | 46564 | 28882 | 33333 | 81018
48884 | 30503 | 31613 | 49794 | 42124 | 54245 | 85358 | 13031 | 47974 | 29492 | 32723 | 50605 | 41014 | 53335 | 86268 | 14141 | 76067 | 28382 | 33833 | 51515 | 10901 | 52425 | 87178 | 15251
54745 | 12621 | 13531 | 55855 | 30003 | 78387 | 49294 | 61116 | 53635 | 11711 | 14441 | 56965 | 29192 | 77277 | 50305 | 62026 | 52525 | 10801 | 15351 | 87078 | 28282 | 76167 | 51415 | 33933
60106 | 48284 | 79397 | 31013 | 54845 | 12521 | 13631 | 55755 | 59095 | 47374 | 80208 | 32123 | 53935 | 11411 | 14741 | 56665 | 28982 | 46464 | 81118 | 33233 | 82028 | 10301 | 15851 | 57575
25652 | 43734 | 42824 | 24542 | 91319 | 19091 | 48184 | 60206 | 26762 | 44644 | 41914 | 23432 | 92229 | 20102 | 47074 | 59395 | 27872 | 45554 | 70007 | 22322 | 93139 | 21212 | 16961 | 58485
61216 | 49194 | 18081 | 90309 | 25552 | 43834 | 42724 | 24642 | 62326 | 50005 [ 17171 | 89298 | 26462 | 44944 | 41614 | 23732 | 63436 | 21912 | 16261 | 88188 | 27372 | 75057 | 40504 | 22822
74147 | 26262 | 23932 | 41414 | 20802 | 62526 | 89098 | 17371 | 75357 | 27072 | 52125 | 40204 | 21612 | 63736 | 58885 | 16561 | 73237 | 25152 | 54045 | 42324 | 19791 | 61616 | 60906 | 18481
20302 | 92029 | 59595 | 17871 | 44444 | 26962 | 23232 | 71117 | 21512 | 63836 | 58785 | 16661 | 45254 | 57175 | 22022 | 70307 | 19491 | 61916 | 60606 | 18781 | 43334 | 55055 | 24142 | 72227
11211 | 83138 | 56465 | 14941 | 47574 | 29892 | 32323 | 80008 | 10001 | 82328 | 57275 | 45154 | 46764 | 28682 | 33533 | 51815 | 12121 | 84248 | 55355 | 43034 | 48684 | 30703 | 31413 | 49994
77077 | 29392 | 32823 | 50505 | 11911 | 53435 | 86168 | 14241 | 46864 | 28582 | 33633 | 51715 | 40104 | 52225 | 87378 | 15051 | 48984 | 30403 | 31713 | 49694 | 42024 | 54345 | 85258 | 13131
53535 | 11811 | 14341 | 86068 | 29292 | 77177 | 50405 | 32923 | 52725 | 10601 | 15551 | 57875 | 28082 | 76367 | 51215 | 63136 | 54645 | 12721 | 13431 | 55955 | 30103 | 78287 | 49394 | 61016
29992 | 47474 | 80108 | 32223 | 83038 | 11311 | 14841 | 56565 | 58185 | 46264 | 81318 | 33033 | 52825 | 10501 | 15651 | 57775 | 60006 | 48384 | 79297 | 31113 | 54945 | 12421 | 13731 | 55655
26862 | 44544 | 71017 | 23332 | 92129 | 20202 | 17971 | 59495 | 27672 | 45754 | 40804 | 22522 | 93339 | 21012 | 46164 | 58285 | 25752 | 43634 | 42924 | 24442 | 91219 | 19191 | 48084 | 60306
62426 | 20902 | 17271 | 89198 | 26362 | 74047 | 41514 | 23832 | 63236 | 51115 | 16061 | 88388 | 27572 | 45854 | 40704 | 22622 | 61316 | 49094 | 18181 | 90209 | 25452 | 43934 | 42624 | 24742

Using the same distribution of palindromes as of above example, below is a palindromic magic square
of order 24 based on example 8 using SODLS and its transpose.

Example 18. Palindromic magic square of order 24 based on example 8 with magic sum S,,,,, :=1066656
is given by

10001 | 44044 | 43134 | 21112 | 20302 | 59495 | 63236 | 62326 | 53535 | 52725 | 11211 | 12421 | 60606 | 61816 | 45954 | 79197 | 78387 | 77077 | 76267 | 24542 | 28782 | 27972 | 26662 | 25852
20402 | 11111 | 40004 | 44144 | 21212 | 52825 | 60506 | 59295 | 63336 | 53635 | 12321 | 13031 | 61716 | 62426 | 77377 | 76067 | 75257 | 49994 | 78187 | 26962 | 25652 | 24842 | 28582 | 27772
21312 | 20002 | 12221 | 41014 | 40104 | 53735 | 52425 | 61616 | 60206 | 59395 | 13431 | 14141 | 62826 | 63536 | 79297 | 48984 | 77177 | 76367 | 75057 | 28882 | 27572 | 26762 | 25952 | 24642
41114 | 21412 | 20102 | 13331 | 42024 | 60306 | 53835 | 52525 | 62726 | 61216 | 14041 | 10201 | 63436 | 59695 | 76167 | 75357 | 79097 | 78287 | 47974 | 25752 | 24942 | 28682 | 27872 | 26562
43034 | 42124 | 21012 | 20202 | 14441 | 62226 | 61316 | 53435 | 52625 | 63836 | 10101 | 11311 | 59595 | 60706 | 78087 | 77277 | 46964 | 75157 | 79397 | 27672 | 26862 | 25552 | 24742 | 28982
54945 | 58285 | 57375 | 83038 | 82228 | 15551 | 49094 | 48184 | 21612 | 20802 | 16761 | 17971 | 85158 | 86368 | 29092 | 33233 | 32423 | 31113 | 30303 | 40404 | 44644 | 43834 | 42524 | 41714
82328 | 85058 | 54245 | 58385 | 83138 | 20902 | 16661 | 45054 | 49194 | 21712 | 17871 | 18581 | 86268 | 57975 | 31413 | 30103 | 29392 | 33033 | 32223 | 42824 | 41514 | 40704 | 44444 | 43634
83238 | 52925 | 86168 | 55255 | 54345 | 21812 | 20502 | 17771 | 46064 | 45154 | 18981 | 19691 | 87378 | 88088 | 33333 | 32023 | 31213 | 30403 | 29192 | 44744 | 43434 | 42624 | 41814 | 40504
55355 | 83338 | 82028 | 87278 | 56265 | 46164 | 21912 | 20602 | 18881 | 47074 | 19591 | 15751 | 58985 | 84148 | 30203 | 29492 | 33133 | 32323 | 31013 | 41614 | 40804 | 44544 | 43734 | 42424
57275 | 56365 | 53935 | 82128 | 88388 | 48084 | 47174 | 21512 | 20702 | 19991 | 15651 | 16861 | 84048 | 85258 | 32123 | 31313 | 30003 | 29292 | 33433 | 43534 | 42724 | 41414 | 40604 | 44844
12121 | 13231 | 14341 | 10401 | 11011 | 17671 | 18781 | 19891 | 15951 | 16561 | 50005 | 53235 | 51315 | 52125 | 56565 | 57675 | 58785 | 54845 | 55455 | 91019 | 92129 | 93239 | 89398 | 60906
14241 | 10301 | 11411 | 12021 | 13131 | 19791 | 15851 | 16961 | 17571 | 18681 | 52325 | 51115 | 53035 | 50205 | 58685 | 54745 | 55855 | 56465 | 57575 | 93139 | 89298 | 90309 | 61916 | 92029
86068 | 87178 | 88288 | 84348 | 55955 | 61516 | 62626 | 63736 | 59895 | 60406 | 53135 | 50305 | 52225 | 51015 | 12621 | 13731 | 14841 | 10901 | 11511 | 17171 | 18281 | 19391 | 15451 | 16061
88188 | 84248 | 85358 | 56965 | 87078 | 63636 | 59795 | 60806 | 61416 | 62526 | 51215 | 52025 | 50105 | 53335 | 14741 | 10801 | 11911 | 12521 | 13631 | 19291 | 15351 | 16461 | 17071 | 18181
29592 | 33733 | 32923 | 31613 | 30803 | 40904 | 74147 | 73337 | 72027 | 71217 | 55655 | 56865 | 16261 | 17471 | 54445 | 58085 | 57175 | 51515 | 50705 | 15051 | 49294 | 48384 | 23132 | 22322
31913 | 30603 | 29892 | 33533 | 32723 | 72327 | 71017 | 70207 | 44944 | 73137 | 56765 | 57475 | 17371 | 18081 | 50805 | 55555 | 54045 | 58185 | 51615 | 22422 | 16161 | 45254 | 49394 | 23232
33833 | 32523 | 31713 | 30903 | 29692 | 74247 | 43934 | 72127 | 71317 | 70007 | 57875 | 58585 | 18481 | 19191 | 51715 | 50405 | 56665 | 55055 | 54145 | 23332 | 22022 | 17271 | 46264 | 45354
30703 | 29992 | 33633 | 32823 | 31513 | 71117 | 70307 | 74047 | 73237 | 42924 | 58485 | 54645 | 19091 | 15251 | 55155 | 51815 | 50505 | 57775 | 56065 | 46364 | 23432 | 22122 | 18381 | 47274
32623 | 31813 | 30503 | 29792 | 33933 | 73037 | 72227 | 41914 | 70107 | 74347 | 54545 | 55755 | 15151 | 16361 | 57075 | 56165 | 51415 | 50605 | 58885 | 48284 | 47374 | 23032 | 22222 | 19491
45454 | 49694 | 48884 | 47574 | 46764 | 24042 | 28282 | 27472 | 26162 | 25352 | 90109 | 91319 | 11711 | 12921 | 10501 | 44244 | 43334 | 23632 | 22822 | 59995 | 63036 | 62126 | 81018 | 80208
47874 | 46564 | 45754 | 49494 | 48684 | 26462 | 25152 | 24342 | 28082 | 27272 | 91219 | 62926 | 12821 | 13531 | 22922 | 11611 | 40204 | 44344 | 23732 | 80308 | 90009 | 59095 | 63136 | 81118
49794 | 48484 | 47674 | 46864 | 45554 | 28382 | 27072 | 26262 | 25452 | 24142 | 92329 | 93039 | 13931 | 14641 | 23832 | 22522 | 12721 | 41214 | 40304 | 81218 [ 50905 | 91119 | 60006 | 59195
46664 | 45854 | 49594 | 48784 | 47474 | 25252 | 24442 | 28182 | 27372 | 26062 | 63936 | 89198 | 14541 | 10701 | 41314 | 23932 | 22622 | 13831 | 42224 | 60106 | 81318 | 80008 | 92229 | 61016
48584 | 47774 | 46464 | 45654 | 49894 | 27172 | 26362 | 25052 | 24242 | 28482 | 89098 | 90209 | 10601 | 11811 | 43234 | 42324 | 23532 | 22722 | 14941 | 62026 | 61116 | 51915 | 80108 | 93339

Here we have 9 magic square, out of them 8 are of order 5 and 1 is of order 4. See below:
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156164

331632

206680

356882 133810
45954 | 79197 | 78387 | 77077 | 76267 | 356882 24542 | 28782 | 27972 | 26662 | 25852 | 133810 29092 | 33233 | 32423 | 31113 | 30303 | 156164
77377 | 76067 | 75257 | 49994 | 78187 | 356882 26962 | 25652 | 24842 | 28582 | 27772 | 133810 31413 | 30103 | 29392 | 33033 | 32223 | 156164
79297 | 48984 | 77177 | 76367 | 75057 | 356882 28882 | 27572 | 26762 | 25952 | 24642 | 133810 33333 | 32023 | 31213 | 30403 | 29192 | 156164
76167 | 75357 | 79097 | 78287 | 47974 | 356882 25752 | 24942 | 28682 | 27872 | 26562 | 133810 30203 | 29492 | 33133 | 32323 | 31013 | 156164
78087 | 77277 | 46964 | 75157 | 79397 | 356882 27672 | 26862 | 25552 | 24742 | 28982 | 133810 32123 | 31313 | 30003 | 29292 | 33433 | 156164
356882 356882 356882 356882 356882 356882 133810 133810 133810 133810 133810 133810 156164 156164 156164 156164 156164 156164
213120 158664
40404 | 44644 | 43834 | 42524 | 41714 | 213120 29592 | 33733 | 32923 | 31613 | 30803 | 158664 40904 | 74147 | 73337 | 72027 | 71217 | 331632
42824 | 41514 | 40704 | 44444 | 43634 | 213120 31913 | 30603 | 29892 | 33533 | 32723 | 158664 72327 | 71017 | 70207 | 44944 | 73137 | 331632
44744 | 43434 | 42624 | 41814 | 40504 | 213120 33833 | 32523 | 31713 | 30903 | 29692 | 158664 74247 | 43934 | 72127 | 71317 | 70007 | 331632
41614 | 40804 | 44544 | 43734 | 42424 | 213120 30703 | 29992 | 33633 | 32823 | 31513 | 158664 71117 | 70307 | 74047 | 73237 | 42924 | 331632
43534 | 42724 | 41414 | 40604 | 44844 | 213120 32623 | 31813 | 30503 | 29792 | 33933 | 158664 73037 | 72227 | 41914 | 70107 | 74347 | 331632
213120 213120 213120 213120 213120 213120 158664 158664 158664 158664 158664 158664 331632 331632 331632 331632 331632 331632
238370 131310

45454 | 49694 | 48884 | 47574 | 46764 | 238370 24042 | 28282 | 27472 | 26162 | 25352 | 131310 50005 | 53235 | 51315 | 52125 | 206680

47874 | 46564 | 45754 | 49494 | 48684 | 238370 26462 | 25152 | 24342 | 28082 | 27272 | 131310 52325 | 51115 | 53035 | 50205 | 206680

49794 | 48484 | 47674 | 46864 | 45554 | 238370 28382 | 27072 | 26262 | 25452 | 24142 | 131310 53135 | 50305 | 52225 | 51015 | 206680

46664 | 45854 | 49594 | 48784 | 47474 | 238370 25252 | 24442 | 28182 | 27372 | 26062 | 131310 51215 | 52025 [ 50105 | 53335 | 206680

48584 | 47774 | 46464 | 45654 | 49894 | 238370 27172 | 26362 | 25052 | 24242 | 28482 | 131310 206680 206680 206680 206680 206680

238370 238370 238370 238370 238370 238370 131310 131310 131310 131310 131310 131310

Example 7 is a magic square of order 24 where each block of order 4 is a pan diagonal magic square.
Question is, whether we can write a palindromic magic square of similar kind. We are unable to do
using palindromes as of examples 17 or 18. But, we can write palindromic magic square of order 24
based on example 7 considering different distribution of palindromes.

Example 19. Palindromic magic square of order 24 with magic sum S,,,,, :=1320000 with each block of

order 4 a pan diagonal magic square with sumS,,, :=220000 is given by

53035 | 26762 | 74247 | 65956 | 54345 | 25452

73537 | 66666 | 51215

28582

76467

63736

50105

29692

77377

62826

49394 | 30403 | 78587 | 61616 | 52025 | 27772 | 75257 | 64946

44944 | 95259 | 23732 | 56065 | 43634 | 96569

24442 | 55355 | 46764

93439

21512

58285

47874

92329

20602

59195

48684 | 91519 | 19491 | 60306 | 45954 | 94249 | 22722 | 57075

35753 | 44044 | 56965 | 83238 | 36463 | 43334

55655 | 84548 | 33533

46264

58785

81418

32623

47174

59895

80308

31413 | 48384 | 60606 | 79597 | 34743 | 45054 | 57975 | 82228

86268 | 53935 | 65056 | 14741 | 85558 | 54645

66366 | 13431 | 88488

51715

63236

16561

89398

50805

62126

17671

90509 | 49694 | 61316 | 18481 | 87278 | 52925 | 64046 | 15751

54445 | 25352 | 73637 | 66566 | 52225 | 27572

75457 | 64746 | 49094

30703

78287

61916

51015

28782

76267

63936

50405 | 29392 | 77677 | 62526 | 23932 | 26862 | 74147 | 95059

43534 | 96669 | 24342 | 55455 | 45754 | 94449

22522 | 57275 | 48984

91219

19791

60006

46964

93239

21712

58085

47574 | 92629 | 20302 | 59495 | 74047 | 95159 | 23832 | 26962

36363 | 43434 | 55555 | 84648 | 34543 | 45254

57775 | 82428 | 31713

48084

60906

79297

33733

46064

58985

81218

32323 | 47474 | 59595 | 80608 | 35853 | 14941 | 86068 | 83138

85658 | 54545 | 66466 | 13331 | 87478 | 52725

64246 | 15551 | 90209

49994

61016

18781

88288

51915

63036

16761

89698 | 50505 | 62426 | 17371 | 86168 | 83038 | 35953 | 14841

52425 | 27372 | 75657 | 64546 | 49294 | 30503

78487 | 61716 | 50205

29592

77477

62726

53335

26462

74547

65656

21912 | 28882 | 76167 | 93039 | 24942 | 25852 | 73137 | 96069

45554 | 94649 | 22322 | 57475 | 48784 | 91419

19591 | 60206 | 47774

92429

20502

59295

44644

95559

23432

56365

76067 | 93139 | 21812 | 28982 | 73037 | 96169 | 24842 | 25952

34343 | 45454 | 57575 | 82628 | 31513 | 48284

60706 | 79497 | 32523

47274

59795

80408

35453

44344

56665

83538

33833 | 16961 | 88088 | 81118 | 36863 | 13931 | 85058 | 84148

87678 | 52525 | 64446 | 15351 | 90409 | 49794

61216 | 18581 | 89498

50705

62226

17571

86568

53635

65356

14441

88188 | 81018 | 33933 | 16861 | 85158 | 84048 | 36963 | 13831

51315 | 28482 | 76567 | 63636 | 53135 | 26662

74347 | 65856 | 54245

25552

73437

66766

49194

30603

78387

61816

22922 | 27872 | 75157 | 94049 | 50305 | 29492 | 77577 | 62626

46664 | 93539 | 21412 | 58385 | 44844 | 95359

23632 | 56165 | 43734

96469

24542

55255

48884

91319

19691

60106

75057 | 94149 | 22822 | 27972 | 47674 | 92529 | 20402 | 59395

33433 | 46364 | 58685 | 81518 | 35653 | 44144

56865 | 83338 | 36563

43234

55755

84448

31613

48184

60806

79397

34843 | 15951 | 87078 | 82128 | 32423 | 47374 | 59695 | 80508

88588 | 51615 | 63336 | 16461 | 86368 | 53835

65156 | 14641 | 85458

54745

66266

13531

90309

49894

61116

18681

87178 | 82028 | 34943 | 15851 | 89598 | 50605 | 62326 | 17471

50405 | 29392 | 77677 | 62526 | 51115 | 28682

76367 | 63836 | 53235

26562

74447

65756

52325

27472

75557

64646

54045 | 25752 | 73237 | 66966 | 49494 | 30303 | 78687 | 61516

47574 | 92629 | 20302 | 59495 | 46864 | 93339

21612 | 58185 | 44744

95459

23532

56265

45654

94549

22422

57375

43934 | 96269 | 24742 | 55055 | 48584 | 91619 | 19391 | 60406

32323 | 47474 | 59595 | 80608 | 33633 | 46164

58885 | 81318 | 35553

44244

56765

83438

34443

45354

57675

82528

36763 | 43034 | 55955 | 84248 | 31313 | 48484 | 60506 | 79697

89698 | 50505 | 62426 | 17371 | 88388 | 51815

63136 | 16661 | 86468

53735

65256

14541

87578

52625

64346

15451

85258 | 54945 | 66066 | 13731 | 90609 | 49594 | 61416 | 18381

19991 | 30803 | 78187 | 91019 | 50005 | 29792

77277 | 62926 | 52125

27672

75357

64846

54145

25652

73337

66866

53435 | 26362 | 74647 | 65556 | 51415 | 28382 | 76667 | 63536

78087 | 91119 | 19891 | 30903 | 47974 | 92229

20702 | 59095 | 45854

94349

22622

57175

43834

96369

24642

55155

44544 | 95659 | 23332 | 56465 | 46564 | 93639 | 21312 | 58485

31813 | 18981 | 90009 | 79197 | 32723 | 47074

59995 | 80208 | 34643

45154

57875

82328

36663

43134

55855

84348

35353 | 44444 | 56565 | 83638 | 33333 | 46464 | 58585 | 81618

90109 | 79097 | 31913 | 18881 | 89298 | 50905

62026 | 17771 | 87378

52825

64146

15651

85358

54845

66166

13631

86668 | 53535 | 65456 | 14341 | 88688 | 51515 | 63436 | 16361

The above magic square
according to example 17,
below.

also admits

9 magic squares of
we can have some blocks of order 8 as

order 8 with equal magic sums. Writing

semi-bimagic squares. See example

Example 20. Palindromic magic square of order 24 with magic sum S,,,, =1320000 with written

according to example 17 with each block of order 8 a pan diagonal magic square of magic sum

Sg.g =440000is given by
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78587 | 30403 | 55355 | 43634 | 54045 | 66966 | 91219 | 19791 | 76467 | 28582 | 57275 | 45754 | 52125 | 64846 | 93339 | 21612 | 77677 | 29392 | 56465 | 44544 | 23932 | 95059 | 92129 | 20802
24742 | 96269 | 61916 | 49094 | 48684 | 60306 | 25452 | 73537 | 22622 | 94349 | 63836 | 51115 | 46764 | 58285 | 27572 | 75457 | 23832 | 95159 | 92029 | 20902 | 47574 | 59495 | 26362 | 74647
13431 | 85558 | 60606 | 48384 | 49994 | 61016 | 36763 | 84248 | 15551 | 87478 | 58785 | 46264 | 51815 | 63136 | 34643 | 82328 | 14341 | 86668 | 59595 | 47474 | 80008 | 32923 | 35853 | 83138
79297 | 31713 | 66066 | 54945 | 43334 | 55655 | 90509 | 18481 | 81318 | 33633 | 64146 | 52825 | 45254 | 57775 | 88488 | 16561 | 80108 | 32823 | 35953 | 83038 | 44444 | 56565 | 89698 | 17371
55955 | 43034 | 18781 | 90209 | 31413 | 79597 | 54645 | 66366 | 57875 | 45154 | 16661 | 88388 | 33533 | 81418 | 52725 | 64246 | 86068 | 14941 | 17871 | 89198 | 32323 | 80608 | 53535 | 65456
61316 | 49694 | 84548 | 36463 | 85258 | 13731 | 48084 | 60906 | 63236 | 51715 | 82428 | 34543 | 87378 | 15651 | 46164 | 58885 | 62426 | 50505 | 83638 | 35353 | 86168 | 14841 | 17971 | 89098
60006 | 48984 | 73237 | 25752 | 96569 | 24442 | 49394 | 61616 | 58185 | 46864 | 75357 | 27672 | 94449 | 22522 | 51215 | 63736 | 29992 | 77077 | 74147 | 26862 | 95659 | 23332 | 50405 | 62526
66666 | 54345 | 19491 | 91519 | 30703 | 78287 | 43934 | 55055 | 64746 | 52225 | 21512 | 93439 | 28682 | 76367 | 45854 | 57175 | 65556 | 53435 | 20302 | 92629 | 29892 | 77177 | 74047 | 26962
76667 | 28382 | 57475 | 45554 | 22922 | 94049 | 93139 | 21812 | 77577 | 29492 | 56365 | 44644 | 53035 | 65956 | 92229 | 20702 | 78487 | 30503 | 55255 | 43734 | 54145 | 66866 | 91319 | 19691
22822 | 94149 | 93039 | 21912 | 46564 | 58485 | 27372 | 75657 | 23732 | 95259 | 62926 | 50005 | 47674 | 59395 | 26462 | 74547 | 24642 | 96369 | 61816 | 49194 | 48784 | 60206 | 25552 | 73437
15351 | 87678 | 58585 | 46464 | 81018 | 33933 | 34843 | 82128 | 14441 | 86568 | 59695 | 47374 | 50905 | 62026 | 35753 | 83238 | 13531 | 85458 | 60706 | 48284 | 49894 | 61116 | 36663 | 84348
81118 | 33833 | 34943 | 82028 | 45454 | 57575 | 88688 | 16361 | 80208 | 32723 | 65056 | 53935 | 44344 | 56665 | 89598 | 17471 | 79397 | 31613 | 66166 | 54845 | 43234 | 55755 | 90409 | 18581
87078 | 15951 | 16861 | 88188 | 33333 | 81618 | 52525 | 64446 | 56965 | 44044 | 17771 | 89298 | 32423 | 80508 | 53635 | 65356 | 55855 | 43134 | 18681 | 90309 | 31513 | 79497 | 54745 | 66266
63436 | 51515 | 82628 | 34343 | 87178 | 15851 | 16961 | 88088 | 62326 | 50605 | 83538 | 35453 | 86268 | 14741 | 47074 | 59995 | 61216 | 49794 | 84448 | 36563 | 85358 | 13631 | 48184 | 60806
28982 | 76067 | 75157 | 27872 | 94649 | 22322 | 51415 | 63536 | 59095 | 47974 | 74247 | 26762 | 95559 | 23432 | 50305 | 62626 | 60106 | 48884 | 73337 | 25652 | 96469 | 24542 | 49294 | 61716
64546 | 52425 | 21312 | 93639 | 28882 | 76167 | 75057 | 27972 | 65656 | 53335 | 20402 | 92529 | 29792 | 77277 | 44944 | 56065 | 66766 | 54245 | 19591 | 91419 | 30603 | 78387 | 43834 | 55155
77477 | 29592 | 56265 | 44744 | 53135 | 65856 | 92329 | 20602 | 78687 | 30303 | 55455 | 43534 | 24942 | 96069 | 91119 | 19891 | 76567 | 28482 | 57375 | 45654 | 52025 | 64946 | 93239 | 21712
23632 | 95359 | 62826 | 50105 | 47774 | 59295 | 26562 | 74447 | 24842 | 96169 | 91019 | 19991 | 48584 | 60406 | 25352 | 73637 | 22722 | 94249 | 63936 | 51015 | 46664 | 58385 | 27472 | 75557
14541 | 86468 | 59795 | 47274 | 50805 | 62126 | 35653 | 83338 | 13331 | 85658 | 60506 | 48484 | 79097 | 31913 | 36863 | 84148 | 15451 | 87578 | 58685 | 46364 | 51915 | 63036 | 34743 | 82228
80308 | 32623 | 65156 | 53835 | 44244 | 56765 | 89498 | 17571 | 79197 | 31813 | 36963 | 84048 | 43434 | 55555 | 90609 | 18381 | 81218 | 33733 | 64046 | 52925 | 45354 | 57675 | 88588 | 16461
56865 | 44144 | 17671 | 89398 | 32523 | 80408 | 53735 | 65256 | 85058 | 13931 | 18881 | 90109 | 31313 | 79697 | 54545 | 66466 | 57975 | 45054 | 16761 | 88288 | 33433 | 81518 | 52625 | 64346
62226 | 50705 | 83438 | 35553 | 86368 | 14641 | 47174 | 59895 | 61416 | 49594 | 84648 | 36363 | 85158 | 13831 | 18981 | 90009 | 63336 | 51615 | 82528 | 34443 | 87278 | 15751 | 46064 | 58985
59195 | 47874 | 74347 | 26662 | 95459 | 23532 | 50205 | 62726 | 30903 | 78087 | 73137 | 25852 | 96669 | 24342 | 49494 | 61516 | 58085 | 46964 | 75257 | 27772 | 94549 | 22422 | 51315 | 63636
65756 | 53235 | 20502 | 92429 | 29692 | 77377 | 44844 | 56165 | 66566 | 54445 | 19391 | 91619 | 30803 | 78187 | 73037 | 25952 | 64646 | 52325 | 21412 | 93539 | 28782 | 76267 | 45954 | 57075

Out of 9 blocks of order 8, there are 4 blocks semi-bimagic squares, such as

440000 440000 440000 440000 440000 440000 440000 440000 28516827320

77477 | 29592 | 56265 | 44744 | 53135 | 65856 | 92329 | 20602 | 440000 6002685529 875686464 3165750225 | 2002025536 2823328225 4337012736 8524644241 424442404 | 28155575360

440000 | 23632 | 95359 | 62826 | 50105 | 47774 | 59295 | 26562 | 74447 | 440000 558471424 9093338881 | 3947106276 | 2510511025 2282355076 3515897025 705539844 5542355809 | 28155575360
440000 | 14541 | 86468 | 59795 | 47274 | 50805 | 62126 | 35653 | 83338 | 440000 211440681 7476715024 | 3575442025 | 2234831076 2581148025 3859639876 1271136409 6945222244 | 28155575360
440000 | 80308 | 32623 | 65156 | 53835 | 44244 | 56765 | 89498 | 17571 | 440000 6449374864 1064260129 | 4245304336 | 2898207225 1957531536 3222265225 8009892004 308740041 28155575360
440000 | 56865 | 44144 | 17671 89398 | 32523 | 80408 | 53735 | 65256 | 440000 3233628225 1948692736 312264241 7992002404 1057745529 6465446464 2887450225 4258345536 | 28155575360
440000 | 62226 | 50705 | 83438 | 35553 | 86368 | 14641 | 47174 | 59895 | 440000 3872075076 | 2570997025 | 6961899844 | 1264015809 7459431424 214358881 2225386276 3587411025 | 28155575360
440000 | 59195 | 47874 | 74347 | 26662 | 95459 | 23532 | 50205 | 62726 | 440000 3504048025 | 2291919876 | 5527476409 710862244 9112420681 553755024 2520542025 3934551076 | 28155575360
440000 | 65756 | 53235 [ 20502 | 92429 | 29692 | 77377 | 44844 | 56165 | 440000 4323851536 | 2833965225 420332004 8543120041 881614864 5987200129 2010984336 3154507225 | 28155575360
440000 440000 440000 440000 440000 440000 440000 440000 440000 28155575360 28155575360 28155575360 28155575360 28155575360 28155575360 28155575360 28155575360 28516827320

Comparing examples 17 and 20, we observe that example 20 is better as its sub-blocks of order 8 are
pan diagonal magic squares, and out of 9 sub-blocks, there are 4 blocks semi-bimagic as shown above.
Also, it is interesting to observe that the distributions given in examples 17 or 18 is not good to write
examples 19 and 20. But, we can write examples 17 and 18 using the distributions of example 19 or
20. See below example 18 written with distribution of palindromes of example 19 or 20.

Example 21. Palindromic magic square of order 24 based on example 8 with magic sum S,,,,, :=1320000
is given by

13331 | 47374 | 46464 | 24442 | 23632 | 62726 | 66566 | 65656 | 56865 | 85058 | 14541 | 15751 | 63936 | 94149 | 78287 | 82428 | 81618 | 80308 | 79597 | 27872 | 61016 | 60206 | 29992 | 58185
23732 | 14441 | 43334 | 47474 | 24542 | 85158 | 63836 | 62526 | 66666 | 56965 | 15651 | 16361 | 94049 | 65756 | 80608 | 79397 | 78587 | 82228 | 81418 | 59295 | 28982 | 57175 | 31813 | 60006
24642 | 23332 | 15551 | 44344 | 43434 | 86068 | 55755 | 64946 | 63536 | 62626 | 16761 | 17471 | 95159 | 66866 | 82528 | 81218 | 80408 | 79697 | 78387 | 61116 | 30803 | 59095 | 58285 | 27972
44444 | 24742 | 23432 | 16661 | 45354 | 63636 | 86168 | 55855 | 95059 | 64546 | 17371 | 13531 | 66766 | 62926 | 79497 | 78687 | 82328 | 81518 | 80208 | 58085 | 57275 | 31913 | 60106 | 29892
46364 | 45454 | 24342 | 23532 | 17771 | 65556 | 64646 | 56765 | 55955 | 96169 | 13431 | 14641 | 62826 | 93039 | 81318 | 80508 | 79297 | 78487 | 82628 | 30903 | 59195 | 28882 | 57075 | 61216
87278 | 61516 | 60606 | 86368 | 85558 | 18881 | 52325 | 51415 | 24942 | 53135 | 49094 | 50205 | 88488 | 89698 | 32323 | 36563 | 35753 | 34443 | 33633 | 43734 | 47974 | 76167 | 45854 | 74047
85658 | 88388 | 57575 | 61616 | 86468 | 53235 | 19991 | 48384 | 52425 | 54045 | 50105 | 21812 | 89598 | 90209 | 34743 | 33433 | 32623 | 36363 | 35553 | 75157 | 44844 | 73037 | 47774 | 46964
86568 | 85258 | 89498 | 58585 | 57675 | 54145 | 23832 | 50005 | 49394 | 48484 | 51215 | 22922 | 90609 | 91319 | 36663 | 35353 | 34543 | 33733 | 32423 | 77077 | 46764 | 45954 | 74147 | 43834
58685 | 86668 | 85358 | 90509 | 59595 | 49494 | 54245 | 23932 | 51115 | 50305 | 22822 | 48084 | 91219 | 87478 | 33533 | 32723 | 36463 | 35653 | 34343 | 44944 | 73137 | 47874 | 76067 | 45754
60506 | 59695 | 86268 | 85458 | 91619 | 51315 | 50405 | 24842 | 53035 | 52225 | 18981 | 49194 | 87378 | 88588 | 35453 | 34643 | 33333 | 32523 | 36763 | 46864 | 75057 | 44744 | 43934 | 77177
15451 | 16561 | 17671 | 13731 | 14341 | 20902 | 51015 | 52125 | 48284 | 19891 | 53335 | 56565 | 54645 | 55455 | 59895 | 60906 | 91019 | 87178 | 58785 | 94349 | 95459 | 96569 | 92629 | 93239
17571 | 13631 | 14741 | 15351 | 16461 | 52025 | 48184 | 49294 | 20802 | 21912 | 55655 | 54445 | 56365 | 53535 | 61916 | 87078 | 88188 | 59795 | 60806 | 96469 | 92529 | 93639 | 94249 | 95359
89398 | 90409 | 91519 | 87678 | 88288 | 64846 | 65956 | 96069 | 92129 | 63736 | 56465 | 53635 | 55555 | 54345 | 15951 | 46064 | 47174 | 43234 | 14841 | 20402 | 21512 | 22622 | 18781 | 19391
91419 | 87578 | 88688 | 89298 | 90309 | 66966 | 92029 | 93139 | 64746 | 65856 | 54545 | 55355 | 53435 | 56665 | 47074 | 43134 | 44244 | 15851 | 16961 | 22522 | 18681 | 19791 | 20302 | 21412
32823 | 66066 | 65256 | 34943 | 63136 | 73237 | 77477 | 76667 | 75357 | 74547 | 58985 | 89198 | 19591 | 20702 | 57775 | 61316 | 60406 | 54845 | 83038 | 18381 | 52525 | 51615 | 26462 | 25652
64246 | 33933 | 62126 | 36863 | 65056 | 75657 | 74347 | 73537 | 77277 | 76467 | 89098 | 60706 | 20602 | 21312 | 83138 | 58885 | 57375 | 61416 | 54945 | 25752 | 19491 | 48584 | 52625 | 26562
66166 | 35853 | 64046 | 63236 | 32923 | 77577 | 76267 | 75457 | 74647 | 73337 | 90109 | 61816 | 21712 | 22422 | 84048 | 53735 | 59995 | 58385 | 57475 | 26662 | 25352 | 20502 | 49594 | 48684
63036 | 62226 | 36963 | 65156 | 34843 | 74447 | 73637 | 77377 | 76567 | 75257 | 61716 | 57975 | 22322 | 18581 | 58485 | 84148 | 53835 | 90009 | 59395 | 49694 | 26762 | 25452 | 21612 | 50505
35953 | 64146 | 33833 | 62026 | 66266 | 76367 | 75557 | 74247 | 73437 | 77677 | 57875 | 88088 | 18481 | 19691 | 60306 | 59495 | 54745 | 53935 | 91119 | 51515 | 50605 | 26362 | 25552 | 22722
48784 | 52925 | 81118 | 50805 | 79097 | 27372 | 31513 | 30703 | 29492 | 28682 | 93439 | 94649 | 44044 | 45254 | 13831 | 47574 | 46664 | 26962 | 55155 | 92229 | 66366 | 65456 | 84348 | 83538
80108 | 49894 | 78087 | 52725 | 51915 | 29792 | 28482 | 27672 | 31313 | 30503 | 94549 | 95259 | 45154 | 16861 | 55255 | 14941 | 43534 | 47674 | 56065 | 83638 | 93339 | 62326 | 66466 | 84448
82028 | 51715 | 50905 | 79197 | 48884 | 31613 | 30303 | 29592 | 28782 | 27472 | 95659 | 96369 | 46264 | 17971 | 56165 | 25852 | 45054 | 44544 | 43634 | 84548 | 83238 | 94449 | 63336 | 62426
49994 | 78187 | 52825 | 81018 | 50705 | 28582 | 27772 | 31413 | 30603 | 29392 | 96269 | 92429 | 17871 | 43034 | 44644 | 56265 | 25952 | 46164 | 45554 | 63436 | 84648 | 83338 | 95559 | 64346
51815 | 80008 | 49794 | 48984 | 82128 | 30403 | 29692 | 28382 | 27572 | 31713 | 92329 | 93539 | 13931 | 44144 | 46564 | 45654 | 26862 | 55055 | 47274 | 65356 | 64446 | 84248 | 83438 | 96669

Here also we have 9 magic squares, where 8 are of order 5 and 1 is of order 4.
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¢ Palindromic Bimagic Square of Order 25

Below is an example of palindromic bimagic square of order 25 written based on the approach of
example 10.

Example 22. Palindromic magic square of order 25 with magic sum S, ,; :=1161105, where each block
of order 5 a pan diagonal magic square with magic sum S, ¢ = 232221 is given by

10001 | 46864 | 22622 | 88488 | 64246 | 57775 | 33533 | 74347 | 45154 | 21412 | 19991 | 80208 | 56065 | 32323 | 43634 | 91119 | 42424 | 18281 | 54545 | 25852 | 53335 | 29192 | 60906 | 11711 | 77077
28682 | 94449 | 40204 | 16061 | 52825 | 75357 | 51115 | 27472 | 63736 | 14541 | 62026 | 13331 | 49694 | 20902 | 86268 | 24242 | 55555 | 31813 | 72127 | 48484 | 41914 | 17771 | 83038 | 59395 | 30103
46264 | 22022 | 58885 | 34643 | 70407 | 33433 | 44744 | 15551 | 81318 | 57175 | 50605 | 26962 | 92229 | 43034 | 19391 | 12821 | 78187 | 54445 | 25252 | 61516 | 89098 | 60306 | 11111 | 47974 | 23732
64846 | 10601 | 76467 | 52225 | 28082 | 21512 | 87378 | 63136 | 14441 | 45754 | 73237 | 49094 | 20302 | 56665 | 32923 | 55455 | 31213 | 42524 | 18881 | 84148 | 17171 | 53935 [ 29792 | 90009 | 41314
82428 | 58285 | 34043 | 40804 | 16661 | 44144 | 15451 | 51715 | 27572 | 93339 | 26362 | 62626 | 13931 | 79297 | 50005 | 48584 | 24842 | 85158 | 61416 | 12221 | 30703 | 71017 | 47374 | 23132 | 59995
31913 | 72227 | 48084 | 24342 | 55655 | 83138 | 59495 | 30203 | 41514 | 17871 | 40304 | 16161 | 52925 | 28782 | 94049 | 27072 | 63836 | 14641 | 75457 | 51215 | 49794 | 20502 | 86368 | 62126 | 13431
54045 | 25352 | 61616 | 12921 | 78287 | 11211 | 47574 | 23832 | 89198 | 60406 | 58985 | 34743 | 70007 | 46364 | 22122 | 15651 | 81418 | 57275 | 33033 | 44844 | 92329 | 43134 | 19491 | 50705 | 26562
42624 | 18981 | 84248 | 55055 | 31313 | 29892 | 90109 | 41414 [ 17271 | 53535 | 76067 | 52325 | 28182 | 64946 | 10701 | 63236 | 14041 | 45854 | 21612 | 87478 | 20402 | 56765 | 32523 | 73337 | 49194
85258 | 61016 | 12321 | 48684 | 24942 | 47474 | 23232 | 59595 | 30803 | 71117 | 34143 | 40904 | 16761 | 82028 | 58385 | 51815 | 27672 | 93439 | 44244 | 15051 | 13531 | 79397 | 50105 | 26462 | 62726
18381 | 54645 [ 25952 | 91219 | 42024 | 60506 | 11811 | 77177 | 53435 | 29292 | 22722 | 88088 | 64346 | 10101 | 46964 | 74447 | 45254 | 21012 | 57875 | 33633 | 56165 | 32423 | 43734 | 19591 | 80308
57375 | 33133 | 44944 | 15751 | 81018 | 19091 | 50805 | 26662 | 92429 | 43234 | 61716 | 12521 | 78387 | 54145 | 25452 | 23932 | 89298 | 60006 | 11311 | 47674 | 70107 | 46464 | 22222 | 58585 | 34843
45954 | 21712 | 87078 | 63336 | 14141 | 32623 | 73437 | 49294 [ 20002 | 56865 | 84348 | 55155 | 31413 | 42724 | 18581 | 41014 | 17371 | 53635 | 29992 | 90209 | 28282 | 64546 | 10801 | 76167 | 52425
93039 | 44344 | 15151 | 51915 | 27772 | 50205 | 26062 | 62826 | 13631 | 79497 | 12421 | 48784 | 24542 | 85358 | 61116 | 59695 | 30903 | 71217 | 47074 | 23332 | 16861 | 82128 | 58485 | 34243 | 40504
21112 | 57975 | 33733 | 74047 | 45354 | 43834 | 19691 | 80408 | 56265 | 32023 | 25552 | 91319 | 42124 | 18481 | 54745 | 77277 | 53035 | 29392 | 60606 | 11911 | 64446 | 10201 | 46564 | 22822 | 88188
14741 | 75057 | 51315 | 27172 | 63936 | 86468 | 62226 | 13031 | 49894 | 20602 | 48184 | 24442 | 55755 | 31513 | 72327 | 30303 | 41614 | 17971 | 83238 | 59095 | 52525 | 28882 [ 94149 | 40404 | 16261
53735 | 29592 | 90309 | 41114 | 17471 | 10901 | 76267 | 52025 | 28382 | 64646 | 87178 | 63436 | 14241 | 45554 | 21812 | 49394 | 20102 | 56965 | 32723 | 73037 | 31013 | 42824 | 18681 | 84448 | 55255
71317 | 47174 | 23432 | 59795 | 30503 | 58085 | 34343 | 40604 | 16961 | 82228 | 15251 | 51515 | 27872 | 93139 | 44444 | 62926 | 13731 | 79097 | 50305 | 26162 | 24642 | 85458 | 61216 | 12021 | 48884
29492 | 60706 | 11511 | 77377 | 53135 | 46664 | 22922 | 88288 | 64046 | 10301 | 33833 | 74147 | 45454 | 21212 | 57575 | 80008 | 56365 | 32123 | 43934 | 19791 | 42224 | 18081 | 54845 | 25652 | 91419
17571 | 83338 | 59195 | 30403 | 41714 | 94249 | 40004 | 16361 | 52625 | 28982 | 51415 | 27272 | 63536 | 14841 | 75157 | 13131 | 49994 | 20702 | 86068 | 62326 | 55855 | 31613 | 72427 | 48284 | 24042
60106 | 11411 | 47774 | 23532 | 89398 | 22322 | 58685 | 34943 | 70207 | 46064 | 44544 | 15851 | 81118 | 57475 | 33233 | 26762 | 92029 | 43334 | 19191 | 50905 | 78487 | 54245 | 25052 | 61816 | 12621
79197 | 50405 | 26262 | 62526 | 13831 | 61316 | 12121 | 48984 | 24742 | 85058 | 23032 | 59895 | 30603 | 71417 | 47274 | 40704 | 16561 | 82328 | 58185 | 34443 | 27972 | 93239 | 44044 | 15351 | 51615
32223 | 43534 | 19891 | 80108 | 56465 | 54945 | 25752 | 91019 | 42324 | 18181 | 11611 | 77477 | 53235 | 29092 | 60806 | 88388 | 64146 | 10401 | 46764 | 22522 | 45054 | 21312 | 57675 | 33933 | 74247
20802 | 86168 | 62426 | 13231 | 49594 | 72027 | 48384 | 24142 | 55955 | 31713 | 59295 | 30003 | 41814 | 17671 | 83438 | 16461 | 52725 | 28582 | 94349 | 40104 | 63636 | 14941 | 75257 | 51015 | 27372
43434 | 19291 | 50505 | 26862 | 92129 | 25152 | 61916 | 12721 | 78087 | 54345 | 47874 | 23632 | 89498 | 60206 | 11011 | 34543 | 70307 | 46164 | 22422 | 58785 | 81218 | 57075 | 33333 | 44644 | 15951
56565 | 32823 | 73137 | 49494 | 20202 | 18781 | 84048 | 55355 | 31113 | 42924 | 90409 | 41214 | 17071 | 53835 | 29692 | 52125 [ 28482 | 64746 | 10501 | 76367 | 14341 | 45654 | 21912 | 87278 | 63036

4.Selfie Magic Squares

Selfie magic square. It is a magic square that remains the same after making the rotation of 180° and looking
through the mirror. Most of the mirror looking magic squares are reversible, but there are rotatable magic
square not mirror looking. In this case we call as rotatable or upside down magic squares. Selfie magic
squares are also known by universal magic squares.

More precisely, a Selfie magic square should have the following three properties:
(i) Upside down (180° rotatable);

(i)  Mirror looking;

(iii) Having the same sum (sum of rows, columns and of principal diagonals).

By rotatable or upside down magic square, it is understood that when we make a rotation of 1809, it
remains the same. Mirror looking magic square are when seen through mirror or their reflection in
water, again remains as magic square. It may happen that when rotating to 180° or looking through
mirror, they are magic squares, but with different sums. In this case, they are not Selfie magic square.
Selfie magic square with letters are famous as IXOHOXI magic squares.

Working with numbers, there are 7 upside down digits, i.e., 9. 1.2.5,6,8 and 9. Digits 0, | and 8 are
always upside down and mirror looking. After making rotation of 1800, é becomes as 9 and 9 as 6, but
these two are not mirror looking. Also, 2 and 5 are not rotatable. When we write them in digital
form, like € and 5, they becomes rotatable and mirror looking. When we see them through mirror, ¢
becomes as 5, and 5 as 2. Thus, there are only five digits 8, !, 2,5 and 8 written in digital form, give
us conditions to bring Selfie magic square. In this work we shall give only Selfie magic squares of orders
11 to 20.
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o Selfie Magic Square of Order 21

Example 23. Selfie semi-magic square of order 21 with sums of row and columns 78881 and sum of
diagonals 76681 and 78859 is given by

0205 | B0 | 0820 | 505 | BS | 5058 | B8° | OBOB | 550 | 220 | n22 | 8550 | 5955 | OS5 [ 0507 | 585 | £58 | 208 | 8050 | SiED | oOE

558 | BiB2 | 500 B2 | 0220 | BO2S | 285! | W55 | BSBS | 5208 W | OB | 5522 | 2252 | 1260 | B2 | S 20l 058 | 5828 | 2550
805 | OS5 | BOSH | 28BS | 505 | Bh 5020 | oifF | OB5C | 5555 | OFES | G B5% | 570 | oOPF | 0550 | 586D | 258 | 207 | B85 | SiB
25 20 | Bie5 | 505 | BSE | OFR2 | BOD 2o i | B522 | 5252 | 255 | OBBS | 550B | 255 | @B | B2 | S50 | 208D | 05BN | 5B0

SO08C | 805 | 027 | BO2C | 2805 | 55 58 | 5285 | 2 080 | 5500 | 2222 | W52 | B55S ioi | cooc | 055 | 588 | 2528 | 1250 | BP0
B05! | 2B5B | 562 | BIOD i 820 | 0225 [ 5552 | 2255 | #B5 | BSOB | 520 2! | OB22 | 5850 | 2580 | i85 | B2OE il 208 | 0528
Sic0 | 5005 | B | 0PSB | BOBS | 2805 | AP | B50 | 5220 | &52 | 0BS5S | 555 | 2008 i 828 | S8 | £O050 | 0SB0 | 588 | 2502 | i85
OB0C | 555 | 228 | M98 | BSSD | G2BD ‘8 | 0505 | 582 | 2500 | 205 | BeS | SiSB | 20EC | 20 of | 280 | 522 ioc | 5055 | 1BES
W80 | BSE | 5202 i 088 | 5508 | 2250 | 258 | B2B2 | SO 08 | 0500 | 5825 | 255 | 555 g5 | SO0 B | G22 | BOZZ | 2BS2
oicB | OB50 | 5580 | o28 | MG Bo5 | 508 | 2005 | 055 | 5856 | 0562 | 1205 | B2 | 520 | 620 | 0252 | BOSS | 28BS | I50B W | 502
225 | M 8508 | 5250 | 2BD | OBB | 5502 | 252 | 220 | B2dS 5! | 2058 | 0582 | 5B ZB | 5 icd | 5052 | 1855 | OPES | BOD

508 | 2 ORS | 558 | o005 | #50 | B5B0 | 562 | 2005 | D52 | 5820 | 2505 | 125! | BOSE | 5085 | 0B | 02 | B0 | 2620 | ISSC 155
5550 | 2280 | B | BSD2 | 525 | i OB28 | 5B5 | 2558 | I8 | B2OS | S coch | 0525 | BOSZ | 2855 | 5685 | B Oi | B2 | D222
858 | 5208 | o50 | BED | 556 | 200 i 8220 | 5E5 05 | 0558 | 5882 | ool ig) | B2 | 502 | B57 | 0755 | BOBS | JBD =t

0508 | 580 | 250 | 202 | BPSZ | 555 | 20BS | G207 | BO! cBf | 508 o0 | GOBD | BB | OBOS | 552 | 2220 | i25 | B5S | 6058 | oS
1255 | B255 | 50 Oi | 050 | G822 | 2552 | 5B0 | BE | 500 i85 | O2F | BOSE | 2650 | #5B | BSEZ | 5205 | &2 | OB2D | 5505 | 225
cocc | 0552 | GESS | £585 | 20 B2 | 58 | iB0E | 0250 | BORD | JBE | /56 85 | SO oic5 | OBS! | 5550 | 2082 | MO BSi2 | 5020
oo | 98 | Bee | 552 | 2055 | O5B5 | 5B0B | 265 | 5B | Bi2B | GOS0 | BBD | 08B | BOGE | 222 | @20 | B555 | 52N 'S8 | OBB2 | 550

i85 | 00 05 | 582 | 2522 | 52 | BOSS5 | 508 | B0 | 025 08 | 2808 | 1550 o0 | 5082 | S OB2 | 5520 | 2025 | #5t | B55E
5SE5C | 2555 | 265 | BEOB i | 202 | 0522 | BOSD | 28BD | 5B | BID SO5 | BB | 0228 | 555 | 2256 | MB2 | BSOS | 502 | 220 | OBES
=== 2 | 2050 | 0555 | 5885 | 250 il i 5005 | B50 | 0SB0 | BOB | CBG 55 | B520 | 5205 | =25 | OBSH | 5560 | 220 i

Above magic square is formed by 9 pan diagonal magic squares of order 7 with different sums

forming a semi-magic square of 3:

76681
27653 | 25654 | 25574 | 78881
25674 | 25553 | 27654 | 78881
25554 | 27674 | 25653 | 78881
78881 78881 78881 78859

Above example is Selfie semi-magic as diagonals sums is different from rows and columns sum. The
example below is Selfie magic square of order 21 constructed based on example 2.

Example 24. Selfie magic square of order 21 with magic sum S,,,,, = 78881is given by

0202 | 500 #50 | OBDS | BO2i | B525 | BidE | B222 | SiB0 | 5BBZ | 5285 | 556! | 05 | 22 | 2BIE | 2220 | 8515 | i85t | 2055 | I55E | iBSE
08550 | 0505 | Ocv | 5002 | 82858 | Bied | 8501 | BGSS5 | 5585 | 5750 | 5860 | 5i82 | 0 £500 | 205 | 282 | ZiE | W858 | i552 | &O51 | 255

i | i 0808 | 0550 | B52C | Bod [ w0 | 588 | 585 | 5562 | 5080 | 0205 | 265 | 220 | 58 | £2i2 | 2652 | i858 | i85S | iS55I
0508 | 0250 | 500 i} 825 | B0 | 8022 | B508 | 5062 | 5580 | SiE1 | 5EBS | OBOC | 208 | o527 | o5 | 2820 | I555 | i8S | I252 | 2058
cifh | /BB | 2285 | 581 | B2 Oif | 2050 | 85 | G250 | 855 | 0558 | OBS5Z | 520 | BOGZ | B508 | Bl | BEGS igl | 5825 | 5288 | 5522
£585 | 208 | /BB0 | 267 | 850 | S5 | w220 | S0P | GBSE | 0552 | w5 | 0255 | 2OE | B&w | BiGS | BS0C | BO0E | 552 oo | 5821 | 5i85
cogl | 265 | o562 | 2080 | 5020 | 2O BB | /550 | #52 | 258 | 0BS5S | 0551 | i85 | BSOS | BOW | BP0B | BIEE | 5822 | 598 | 5525 | S
ccoc | 560 | Sil | /8BRS | SE | 1950 iS5 | 2020 | D555 | 8BS | 0252 | W58 | 1B | BIDE | 202 | BO0S | BSH | 5205 | 5521 | Sie2 | 5808
BO5! | B555 | BiSE | 252 | 502 | 5BOB | 546 | 5505 22 | 5025 | 285D | 2522 | 2208 | 1280 | 20B2 | i5BS | BN | 022 | W 0520 | G8iS
8258 | BI52 | S5 | BOSS | 550 | 5705 | GB0Z | Si0B | 0550 | 2027 | oicB | 508 | 2605 | UBBS | I5E1 | 2080 | iFBC | OESD | 0N e | OdiE
8552 | B0SE | 8255 | BiSi | 5805 i | 5505 | 5202 | 5006 | 0B | 2505 | o050 | oie? | 208 | 95 | i8R | ISED | W5 | G290 | GRS | OS2
55 | BES! | BOGS | BSSE | 5208 | 5502 | S0 SBW | 2205 | 250 | 5022 | /BB | £5d | IsB2 | BBD | I2B! | 0BS5S | OS5I | OEIZ | 025 | 02D
i OB | 0502 | 020 | 205 | B20 | &2 | 128 | 2822 | &5 | 222 | 295 | 5050 | 5B5Z | 5558 | 525 | SIS | BSE | BPES | BBD | BOBS
i2dl | 2025 | I528 | 1822 | OFB0 | MBS | 0585 | GEE! o | BSIE =H 2i5 | 5258 i5! | 5055 | SBSD | 5552 | Ji0E | Z80E | 220 | 250
{28 | 522 | 2080 | 1225 | GBS | OGH! | WD | 0282 | B220 | BiS | BSiE g | 5ESS | 5550 | 5252 | Si5B | 5OS! | 25f | 2205 | 2BOZ | 2iGE
chce | /igc8 | 1825 | 52 | MRl | G785 | OERS | 058D | BRIS | BGAD | 608 We | Gi5Z | GO5E | GBS | 5555 | 550 | 2605 | S | 2508 2208
I505 | 188 | 120 | 2025 | 0562 | GRED | OS50 | HBS | 8 Hoic | BOIS | B500 | 555 | 5255 | S50 | 5062 | 5B5E | 2908 | o502 | S5 | £8N
Si2 | SHiB | 5220 | 55i5 | 25! | 2855 | 2258 | 2552 | 1202 | 2008 | 5N | BOS | BiBS | 8221 | W25 | 0528 | GBZS | BOBD | SOBZ | BSSD | BEE
5500 | 505 | 562 | SiE | 2558 | 2852 | €851 | Si55 | dBW | 505 | 20062 | 1208 | B5B° | 0508 | 8520 | el | G225 | B250 | BB | BOBS | 5080
S5 | 5i20 | 558 | 5ol | 2852 | £i58 | £555| 225 | 2005 | i | IBOE | U562 | BOB | A2 | G278 | GESS | OS54 | SO0BS | BSED | BOBC | BISD
508 | 5518 | SN5 | 5820 | 2055 | 2551 | &i52 | 2658 | 508 | 802 | 1205 | 200 | B2BD | 0525 | 8BS | D222 | B | BiBS | BOSD | S0A | B5ES

We observe that above Selfie magic square of order 21 has 20 broken magic squares of order 4, but they
aren’t Selfie in itself. Similarly, we can also write Selfie magic square of order 21 according to
example 3.
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o Selfie Magic Square of Order 22

Example 25. Selfie magic square of order 22 with magic sum S,, ,, =87769 is given by

0202 | 125 | w22 | 2205 | iSh | BOSG | BESC | B558 | BOS | 855 | 0508 | OB | 2580 | oBEZ | &8 | 208 | 1BBS | 56025 | 5820 | 5508 | 508 | 512
5l | 0505 | Oois | 222 | o208 | 258 | BiS! | BOSS | BESG | 8552 | OB | MG c0BE | 1B | £585 | £860 | 2iE | 5208 | Sl S0 | 5625 | 5520
ool | 502 | OBOF | 055 | G220 | BB55 | B550 | 8252 | BI58 et R 1205 | 2685 | &iB5 | 2082 | 1BBE | 2580 | 5B | 5585 | 5220 | S5 5018
0502 | 282 | 505 hi} 085 | 852 | 8058 | 685 | 6555 | 250 | 202 | 020 | fBEE | £588 | £BA! | &if5 | /080 | 5120 | 5078 | 588 | 5541 | 5285
i 0822 | 2202 | 50 i | 855 | B255 | BI5G | BO5Z | BESE | 0205 | O5i | &6 | 8085 | 1BBC | 2582 | 7BEE | 558 2ei | S5ig5 | 5620 | 5808
SGB0 | 588 | 5588 | 5087 | SiES | 55 | £BE0 | 2522 | 22dR | i coci | 825 | Bh0C | BEGE | 85I | 8205 i | 8250 | 1252 | W5E | OHS | 4555
S2BE | SiE | 50BS | 5BBD | 5582 | 2028 | i8N 521 | 2885 | 255 | 8220 | died oid | Bil Gi | BB0Z | BSOE | GBSE | 0551 | G255 | 1250 | 52
5865 | 5580 | 5062 | SI8E | GOB! | 2225 | i coch | 1602 | I588 | 8BI | 2520 | BBl | B50Z | B2D ic | BOGS | 1255 | 50 | GBS | 0558 | G25!
Si8c | 5088 | 588! | 5585 | 5080 | €802 | 568 | &0 | 2igl | 2025 | 18IS | i520 | BIGE Oic | BE0S | BSi coc | 0552 | 0258 | i85 | 055 | OBS0
5581 | 5085 | 580 | 5608 | 5685 | /68 | 1525 | 265 | 2546 | 2222 | &R | 2GiE | 505 =i ioZ | BGOH | BEiE | 051 | 0855 | G550 | 0252 | 1058
OBOS | G i | 022 | 0502 | 2ig0 | 2022 | 888 | 158 | 288l | 25285 | 285 | 525 | 5552 | 5B5S | 5058 | S50 | BPE | BSBC | BBES | BOBE | BEC
ichS | Dot | OS2 | 0500 | O ool | decl | gies | ool Isch | 5 | cich | 5050 | 5055 | S50 | 5050 | 5551 | BESC | BOSS | BiSS | 6050 | 6501
8025 | BESG | 6525 | Bl iel | O26D | i262 | WEE | OBA! | G585 | 552 | 5056 | GOS0 | GBS | 5522 | 2259 | 1555 | &502 | 2808 | diie | 260 181
£c i tel | 8865 | 8520 | 0868 | G581 | 6285 | 280 | hEc | 5055 | 5550 | 558 iS5l | 505 | 582 | 2052 | dOid | i80S | £56 | £BGE | &
8Bci | 8505 | 8250 | 8i°E | BOE | 1285 | w80 | GRBC | 0588 | 6760 | 5558 | 5850 | 2055 | 550 | 5250 | S5 | 5022 | 280 | 2iof | 20GE | B | 2545
\L | B0CE | BEE | B500 | 8225 | 0582 | O°BE | 0B | WBS | OBBD | 5850 | 5052 | G522 | o258 55 | G555 | 525 | MBOE | 252 | 2BOS | 2w | 2002
B58 | 822 | Big5 | BOS0 | BESE)| 08 | BBS | 0580 | 0P8 | 288 | 505 | G555 | 555 | 5000 | 2050 | 550 | SESE | &GS | 20n | iB0Z | 8508 | f8i2
o550 | 2852 | oi58 | 2050 | 1855 | 5062 | 5808 | 55i2 | 5005 | SW | BiB2 | B2BB [ G225 | igch | il OB | 0500 | BOBD | B85 | B522 | o228 | /58S
fu5H | i85 | 2555 | 2E50 | 852 | 582 | 5D 5On | 5807 | 5508 | B985 | B5BC | 5828 | 058 | G221 | 225 | 020 | 588 g 0I5 | BE2Z | 2280
cas5 | 250 | 2052 | I5E | 2551 | GBW | 5507 | 5208 | S | G005 | B5BE | BBR | W2el | i85 | GBED | 8528 | O2l8 | o065 | I5BD | BOAZ | B 8022
i85¢ | 2558 | 085 | &I55 | 2050 | 5i08 | 56i2 | 5805 | 550 | 5C0C | B8BD | BOBC | 6520 | B2f8 | idid | Bdl | B85 | 8] | 2088 | SE | B585 | 825
cisi | 2055 | 850 | 2557 | /858 | 5505 | 58 | 5iGE | 5008 | 58i¢ | B0E 55 | mE8 | 082 | 6585 | 6220 | 208 | B55 | B222 | 2060 | 1582 | BEEB

We observe that above magic square of order 22 has 13 magic squares, 12 of them are of order 5 and 1
is of order 7, but aren’t Selfie itself.

o Selfie Magic Square of Order 23

Example 26. Pan diagonal Selfie magic square of order 23 with magic sum S, ,, = 79992 is given by

Oiof | OB | 0580 | 0855 | S | 098 | 220 | 520 | JES i | &ibH | 2207 | 2585 | SBH | 5058 | 552 | 5050 | 5505 | 5B i il Bai0 | B505
B200 | BSES | O | 0256 | 0552 | OBSD | 005 | i IJE | 52 | B0 | 200 W | 20BC | £5E0 | £BSS | SOS | 5B | 5002 | 55J0 | SIS o | BiD

B0 W | BB | BSED | 055 | Oosb | 0508 | OB2C | 020 | W i | 508 | BOC | JOB5 | o8 | o058 | Z55c | JB5D | 5005 | S | 5JE | 552 | SHD
5505 | 5800 | BOBS | BB | 8058 | B550 | 050 | G205 | 0500 | DEE | i i | 205 | 5O | 857 | SOBD | o255 | JO5 | J50B | JESC | 502D | S Scit

w0 | 5005 | 5500 | 5880 | BOSG | Bi55 | 825 | B508 | O | 0220 | OS5 | OBY | 16D il ig85 | /58 | i858 | 2052 | 250 | 2205 | o5 | 2BB i
o8y | 5008 | 502 | 5285 | 556 | 5858 | BO5Z | Bi50 | B295 | B | O 022 | 050 | 0805 | OOv | #82 | w280 | 555 | B85 | Z0FF | 22f | 2220 | 255

cooid | 250 | £H0S5 | SO0V | SiB | 5080 | 5555 | SBS | BOSB | Bi? | B2CD | BSS | OW | OJD0B | OS50 | 0885 | W08 | M5 | iP5] | S50 | i80S | SO i

20l W | 2208 | 2507 | 28RS | SOE /58 | 5252 | 5550 | 5625 | BOZ | B B2 | BSD | OO D020 | 0582 | ORED | 055 | W50 | 1298 | &22 | 1B
58 | BZ 0o | 20 o2l | 2582 | 2BBD | 5055 | SIS | 520 | 5527 | 5820 | BOM M | 6208 | B5O02 | OB5 | 028 | D558 | OB5Z | 050 | &5 | 22
eh | s S | B0 | 200 55 | £°B | 2558 | £B5C | 5050 | GiP5 | 520 | 55F | 58P oo | B B2 | BSBC | OB0 | 0955 | 055 | OBCE | 0e2
082 | 10 i 20 | 505 | B8Oy | 082 | &B0 | 2955 | 255 | JBFF | 5027 | G0 | 525 | S50 | SBOF | BOG !55 | B2B | BSSE | 052 | 0250 | 0555

Oocc | 0520 | e | o i io07 | 565 | BB | 2058 | 95 | 2950 | 2505 | SB2Y | SO0 | S | 520 | 5505 | SBOY | BOBC | BIBD | B2SS | BSS | OB
B505 | OB | OB | Osie | 0BG | 00 WOi | \2Bc | I5B0 | MBGS | ZO05 | oieB | Jo0f | 0520 | CJBiS O | 505 | 5200 | 5565 | 5680 | BOSE | Bi52 | B250

icH | Bood | B520 | G o | 0508 | 0807 | 0B85 | s | 1258 | /552 | 850 | 2005 i | &0E | J5id | JBiD | 50D iLi | 5080 | 5580 | 5E55 | BOS
SHSD | BOJS | B | BOB | BSi? | OWD | D205 | OS50l ) OBBC | WOBD | W55 | IS | I50B | B2 | 2020 {i oo | 2508 | 2BO2 | 50ES il | 5058 | 555
505! | 5508 | 5HCC | BOZD | BNS | BoW | B508 | OiNZ | 0785 | O5B | O8SE | 052 | 50 | 995 | S | EE | 2O Mo | 2205 | S5O | 28582 | 5080 | 5SS
5050 | S50 | 5205 | 554 | SB8 i WL | B20S | 8500 | G2 | D280 | 0555 | O8SY | iG2E | g2 | 22D | iSS g | 2008 | 4i0f | 2085 | JSH | JBSE
o555 | 285 | 50°F | S22 | 5220 | 555 | SH | BOCB | B2 | B985 | BSE | Oi58 | 0252 | 0550 | 085S | G i &g | &0 | B0 GO | 282 | 2080
5B | 2050 | 0550 | PEPS | 502 | SHE | So] | SSID | GEOS | BOO¢ | BB | BPBD | BSS5 | OS5 | 0208 | 0527 | GB20 | i ] 208 | /502 | IBBS | 208
IBE0 | 2055 | &5 | 2998 | 2522 | /A2D | SO i | 5°08 | 5507 | 5BB5 | HGB! | BSE | BPSZ | BSG0| OP5 | 022 | 058 | OBE | D | o 20 | 5E2
e8| /558 | 1650 | 2050 | 295 | Zod | Z5iB | cBiR 00 | Si 500 | 55B2 | 5BBD | BOSS 5t | B2CB | B522 | DD | 0S| OSh | DBOE | 16D =]

IB2 | WB0 | 1255 | 55! | 1BOE | 2020 | &ED | 235 | o5h | OROB | 500 55 | 5081 | 5556 | 5B5C | BOSD | BIP5 | Bed | BSB | Oh 020 | 0505 | 0BG
O5H5 | OBEY | 0SB | f52 | iS50 | 505 | MBS | JOiB | i | 2o | ZO5D5 | JBOY | 5OBZ | SiB0 | 5055 | 555 | 5ESB | BOSC | BP0 | BoS | BS | OOB | 0202

o Selfie Magic Square of Order 24

Example 27. Selfie semi-magic square of order 24 with sums of row and columns 88880 and sum of
diagonals 88780 and 88879 is given by
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wg5 | 550 cadi | OF8 | 225 | 8652 | 5880 | 20 | 0852 | 505 | 5020 | 0550 | 201 85 g | 1808 | 08 | 500 | 2822 | O2d5 | i 0555 | BOSE | iSh

coiD | BEED | 5B52 | 195 | WPB | 552 | 2502 | OBS | 200E | Bes 51 | iBI5 | OBSD | S0 | 5005 | O5E2 W | BS556 | BOSS | A2 | 1025 | 5222 | 2BOY | O°ER
002 | 2585 | 5508 | 2t i252 | GBS | BB | &2BD | 0505 | 5082 | G50 | 0620 | BN | Bi B208 | 208 | 020 | 2BBE | 5205 | 022 | 1555 | BOI BSit 158
280 | 580 | BAS | 2252 | O | 2508 | 5565 | i B8 | HO B28 | 205 | 0520 | 5050 | SiB2 | G5OS| 558 oW | 852 | &85 | 0222 | JB25 | 50EH |
2552 | O Wl | 5580 | 5802 | iP5 | 2226 | BAZ! | 505 | 058 | OBGE i | Bi! i6B2 | 2050 | B220 | 2855 | 022 | WO | 5258 | BOO | ISBB 25 | 8522
500t | I00B | 2oB5 | BEGE | 2580 | GHD I 5550 | BicD | i850 | cOB2 | 6205 | SO | 0508 | OB | 5SSt | 8020 | /a5 | oiBd | B500 | 2655 | Oon | i 5055

555 | W52 | OED | Z5i0 | B85 | 2202 | 22 | 5808 | S | OBS! | DO5E | 5008 | B28c | 2005 | 620 | 850 | 5d2 | 1055 | 0258 | Z80 | B58H === =]
BECE | 222 | 1202 | GBES | GSI0 | MBD | OS2 | 255 | B2SO | 2020 | 1B0S | BIEC | 5O OBE | D55 | 508 | B525 | oie2 | 500 | BOBB | 520 | 056 | 0255 | 2BRP
OBBE il | 5022 | 0505 | 207 | B255 | 858 B | MOB5 | 5007 | 2B | 0B | o B550 | BOBD | &0 | #B2 | 5505 | o520 | OG0 | 228 | BBS | 588 | 1208

Oi | 258 | Bi55 | B2 | 0825 | Si22 o0l | 0588 WO | BS5BG | BOSZ | &5 | MOFB | 522 | 2802 | O°B5 | 2208 | BEE | S5BS | i2F | W50 | 5520 | 2505 | 02
050t | 5086 | Si25 | 0500 | 1655 | Gh Bcit | 2058 | 0202 | 0BES | 5006 | 0D | iS50 | GO 50 | B0 | O cobc | 5550 | 20 | eS| SBiE | BEOS | JoO

i858 i Bcic | 2055 | 0522 | 5025 | 588 | 0800 | 580 G0 | B55 | 25 | 022 | £B08 | 5085 | GG i28! | 560 B08 | 05 | 00 | £550 | 5582 |

5055 | O5i2 | 080 iS58 i | BB | 2025 | B222 | JH52 | O25 | WD | 5250 | 8002 | iS85 | g8 | BoS | 255 | O i 558 | 5805 | 282 | 2250 | BBSD
Biec | 1855 | COBB | B2y | 5058 | OS5 | OBY | 555 | BO=Y | /508 | 285 | B5OC | 0BBD | 020 | IO 505 | 5820 | /250 | o080 | BEDS | o580 | OO i 555
Sl 0855 | 0558 G | BoBg | cOOf | iEoc | BiFS | 505 | i052 | O2B0 | cBi0 | B565 | i i5ct | BOCE | 558 =) G | 2508 | BBEC | £205 | 220 | 5850
B225 | 2022 | B0 158 w | OB58 | 0555 | 502 | B528 ' | /502 | BOBS | 5200 | I0BD | 0252 | 285 | 8850 | 2220 | 205 | 5BE2 | 550 g OS5 | 258
1082 | 5205 | 2B20 | 0250 | 2N B55! | BOBY | 50B | #BB | S50 | &522 | OS5 | 22i2 | BESS | GBSB | 12 | OBBS | 5O S0 | 0508 | 205 | B2S2 | BIBD | IBD
=i B58 | BOSE | 5B | 05D | 5200 | 2805 | Od82 | Joi | BHSE | SHSS | 22 | 25 | 5522 | 2500 | OiEE G0 | BJE0 | B52 | /85 | GBZB it | 5002 | O5HS
0205 | 2862 | 5250 | 20 | 5N o8 | B50 =] OO | o588 | 5505 | #22 | 1955 | 5B | BBY | S05B | 5O GOBS | SiPF | OB | MBS i B2i0 | 208D
581 | BOO B5E | o5l | 0200 | 0650 | 5060 | 100! ISE | 5B | BAP | o255 | O] | 2505 | 5580 | i {550 WG | Bois | 2052 | 052 | 5008 | SiE5 | OO0
285 | 028 | GOl 578 | BODS | 582 | 250 | B520 [ 2555 | Oh m | 5558 | 580! | A | 2225 | BRZC | 505 | 055 | O8O | SiED | BG 685 | £G2B | B2
BOZ0 | 1550 | 262 | BSOS | CBRE | O20B | 0 525! | GB2C | 1205 | ©0BB | BBOI | 2556 | O i 5555 | B2t | 'B9B | 2085 | B20P | 5ORD | S0 | OBS 52
508 | 05 | Od8 | JHOB | B5EC | SO 50 | BOSD | 552 | A55 | O58 | Z5f | BEB | 2200 | 222 | SESS i od5c | 0580 | SO0 | 8285 | JOG it =

8550 | 20 | 505 | HOBZ | 5008 | 1O | 025 | £BB | BESS | 2220 | 20 | 5BBB | 550 | W5H | O55 | 252 | B228 | JO2 | HOZ | BiES wl | OBBO | 0552 | 505

The magic square is formed by 9 pan diagonal semi-bimagic squares of order 8 with different sums

forming a semi-magic square of 3:

88780
27493 | 31815 | 29572 88880
31772 29593 | 27515 | 88880
29615 | 27472 | 31793 | 88880
83880 88880 88880 88879

Above example results in a Selfie semi-magic square of order 24. The example below is a Selfie magic
square of order 24 written according to example 18.

Example 28. Selfie magic square of order 24 with magic sum S,, ,, =88880 based on example 18 is

given by
O | w2 | 0822 | 2207 | 208 | BOSD | BEZS | BSAE | 28BS | 2555 | OA05 | 050 52 | B2SE | WD | 2082 | iBBR | 5B | iZBS | 50N | 5RIS | 5520 | 582 | Sh
Wi | 0202 | O | 027 | 2205 | /558 | BiSY | BOZS | BASE | 85 | 0508 | OBV | BPS5 | B550 | i58B | id81 | GBS | JoBO | 8BS | 5440 | Sid | S0 | 580 | 555
[t M | 0505 | B2 | Di22 | 2BGS | 2550 | BP5 | Bi25 | BOSE | DBD | 1002 | BGGE | BER! | SOBS | MBBC | UGBS | I2BE | ME! | 5B | 55N | 5415 | 520 aig
od2d | 200 | &G | OB08 | 054 | Bi28 | 2858 | 55 | BS555 | B205 | Ohi | OS5 | BESD | BOSZ | 2B | EE | JoB | iHBS | ISHEOD | SIS udo | 582 | 558 il
OB | B522 | 2200 | 20 00 | B505 | B20B | RS0 | 2557 | BASE | D02 | O20B | BOS! | BISS | IBB! | ISBS | 19BD | NES | 20BR | 5512 | 588 it | 5005 | 5620
SOBD | 5805 | 5508 | SB8 | S5E5 | A cidt | B2 | 202 | oW idis | 500 | 587 | 5485 | BGGE | BECDS | BSIG | BSOS | Bi GiS4 | W52 | G858 | G557 | 0755
560 /ot | 5005 | 5800 | OBGC | oifD | 1R it | 20°2 | 225 | 58 Bf | 5065 | 55B0 | BO0 | BIDC | G005 | BB0 | 6565 [ 0558 | G251 | G55 | 050 | 0852
o885 | 2580 | 5062 | S5 | 507 | 228 i 55 | 28 | w22 | B3 00 | 5588 | 5BE | BROE | B5Gi | BAD! it ooc | 055 | OB50 | 0552 | 0258 | DS
SIC6 | CHBE | OGO | 5565 | 5005 | f°00 | 220 | o2 | IBE | 5o {H] i SBAD | 506C | BIDS | BOIG | BRGC | 6508 | 8000 | 0050 | GIs8 | IG5 | GESS | G550
555 | 5208 | 2BBD | 0587 | GABE | B2 | 620 | 2o | o 2020 | M I8 | 508 | GBS [ BSOS | 8208 | BiG! | BOOS | BRID | GRS | 0555 | 0250 | Oi52 | 1058
oSo | 0805 | O oo | 020 | 52 | i8S O =t} i cidl | cBc5 | 20dh | 2542 | 505 | G552 | SBSS | 5058 | S50 | BOS | BS5EC | BEES | BOBE | 580
100! il Golh | OG0 | OBGC | o056 | M tooh | S B2 | 2508 | oodd | 260 | 2105 | 5BGC | G055 | 550 | 5050 | 5G5 | O8G0 | 6065 | GIBE | BPGD | G5O
528 | 5580 | GBBS | 5088 | SiBD | B25 | BGS7 | BAESS | BOSE | BSD (2822 | 49 | 2585 224 | 052 | OBS | i 020 | Gav | 56 805 | 200 [ 20
GBGC | 5065 | Si6E | 5o60 | 5500 | BASC | BOSS | OI58 | 6250 | B550 | o205 | 2500 | Jicd | o605 | i O Goch | Osh | O6e | oo i 20 | 500 | 66
Gif | B8i5 | 6500 B0l | 8BNS | OIS0 | ID5° | O5S5 | 0561 | 0285 | 560 | 6058 | IP06 | G0 | G050 | 562 | 5500 | O°5 | o255 | W0 | oO0P5 | 1628 | oBGC | O5OB
220 | Bid | Boh B8 | B55 | 0588 | G281 | 085 | IGBD | GBS | 5955 | 5550 | 508 | BON | 258 | G5 | 50F | 527 | 2952 | 250 | 20 w25 | 2028 | 280
G688 | 85i fi) i20 | BOiC | 1085 | GBEC | G560 | 0065 | GIG) | 5550 | 5BSf | B0 | 2000 | 2055 | o600 | G050 | Sitt | 5000 | 2808 | o5hf | 50 1205 | 28
i GO0 | BRIZ | BSA i | G282 | O/BF | WOR | GBBS | 058G | 585D | G057 | Z0Or | D 22 | 2258 | 25 | G555 | 520 | i29B | 4B0 | 2502 | B0E | 595
850 | 08 i | B0i5 | BE°0 | 0551 | 0585 | 0080 | DiBC | i055 | 505 | 5556 | G 120! 5500 | G000 | o050 | oiad | 5B5B | 1605 | 1508 | OBON | o505 | OO
#50 | o052 | 1858 | ISS1 | 1255 | SOOf | 5BGS | 55I0 | 5262 | SiG ioc | BoAE | OO0 | 0620 | Om | 005 | OA°B | CBiP | COGIF | 0060 | BOct | 8500 | oot | oiEs
558 | i250 | W55 | 2050 | 1852 i iGZ | 5005 | 5BOV | 5505 | BPRS | BSAD | 0SB | OBW | 2520 | 022 | OP5 | 408 | 8B5S | 288 e
£055 | 1650 | 1550 | 1056 | NS | 5805 | 5500 | 5005 | SHG | 5000 | G566 | BAG' | GBCD | G cBiE | oG | 055 | 0905 | OiPF | £P85 | oiB0 | BPP | i | BOeC
id52 | W58 | 2051 | 8B5S | iS50 | S Gio | 5802 | 5508 | 5200 | BERD | BOBZ | iOn i 0208 | 2B20 | 257 | OB | 0525 | Bi22 | 2988 8 | B585 | B22

I85! | I555 | 1250 | M52 | ©O05B | 5502 | 520 1} 005 | 5810 | 808 5 | O 028 | DRSS | 0576 | oBh | oS5 | 020 | B | B200 | 2080 | OBC | BHEB

We observe that above Selfie magic square of order 24 has nine broken magic squares, 8 of order 5 and
1 of order 4. These broken magic squares are not Selfie in itself. Similarly, we can write Selfie magic
square of order 4 according to example 9. Also, we observe that we are able to write Palindromic
magic square (example 19) according to example 7, but unfortunately we are unable to write Selfie
magic square with all blocks of order 4 a magic square following lines of example 7.
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Example 29. Pan diagonal Selfie bimagic square of order 25 is given by

OO0D | W55 | con | 55BB | BESC | 5252 | BSiD | OBES | 02 | 2 \8H | 2087 | 520 | B205 | 055 | BE | 0228 | 502 | 2850 | 505 | 2525 | 580 | B0S8 | O =
55 | BBBE | G022 | W00 | 2255 | 1085 | o | 5208 | B552 | OBiD | B220 | 0505 | /BS! | 2O | 582 | 2B0C | 5050 | BiSs | OPF | 528 | O58 | 22 | 2580 | 5825 | 800
w2d | 2200 | 5555 | BEY | OOBB | B508 | OBSC | 00 | o285 | 522 | 205 | S | BPA2 | 0520 | /805 | 005 | 5B | 0B2B | 5002 | BiSD | 5BBC | BOZ2S | OO | 258 | 252
BESS | OO | B | 22cf | 5500 WO | 5085 | B5c | DRGB | M052 | OSB82 | 1820 | 200 S5l | BRS | 5006 | BIGE | 0250 | IS5 | BB | i200 | £558 | SBIE | BOBD | OiES
ccBB | 5520 | BEOD | D055 | M OB | 100 52 | 5200 | BSBS | 50 Bosl | O5B | 8BS | 2020 | iS50 | 28BS | 508 Ic8 | G202 | BOI O8O0 | i205 | 2500 | SB58
il 0282 | /520 | 2805 | 505 | 2580 | 5805 | BOOZ | OS50 | 5 | 0025 | A0F | 2258 | 552 | BABD | 5200 | B555 | DA | 1088 w22 | 852 o w85 | B2 | G5O
820 | 500 g5 | 028 | 582 | GG 250 | 255 | 5BH | BOCB | 5558 | BBP | OOBD | A25 | 2200 | MW | 268 | 5220 | BSO0 | 0BS5S | B985 | 054 | IB0B | 2052 i

Oo5t | 58 | oB8c | 5000 | B 5Soi5 | BO8N | Oie8 | i20° | 2550 | WB0D | ooc5 | 55O | BESS | OO | 8500 | G800 | I055 W | 5086 | cO008 | 552 | B0 | 0565 | 6
5062 | Bie0 | G205 | 55 | cBiE | 1206 | o500 | 5850 | GO Gig | 5801 | GOS8 | ccBl | 5505 | 255 | S | B580 | 0602 | MO00 | OSi0 | 1865 | o0 | 505 | BoSc
505 | 285 | SO HBBZ | 0220 | BO0S0 | O i°8 | 2528 | 580 | 202 | 5580 | BRSS | OOOi | A58 | OBBE | 022 G0 | 5255 | BSh | S | B2OB | 0552 | B0 | 2085
5025 | B50i | GESE | i o8B0 | B00 | 2055 i | B2BE | 0522 | B52 | 020 | 1585 | 282 | 5008 | 258 | 5882 | BOZD | OO i25 | 008! | #28 | 2202 | 5550 | BES
{058 | 22 | 5980 | B5S5 | OBOY | B2t | O5B8 | IA2f | 2000 | 555 | 28BS | 502 | BIOB | 0252 | 50 | 00 | i205 | 255 | 5B | BOBZ | 5507 | BASD | OO ugl | 2228
B560 | 0625 | O0F | o6 | Scfc | 0022 | SIGD | 6255 | OS5 | 1865 | 0208 | /552 | B | 5065 | Bt | 5650 | B0 Gie | el | o505 [ ool | 5508 | 660 | G050
WOl | 50508 | OS50 | OBD | 005 [ O555 | i | cO0B6 | Sicf | BP00 | SO | B85 | O | 506 | £d5c2 | i6f | o500 | 5605 | B80S | O BECE | OOG, #50 | 2ei5 | 55
082 | 08D "25 | 520 | B558 | SBB | B222 | 0500 | iBSS oi | 52 | 2808 | 5052 Wl | 0285 | oD 05 | i28 | 0580 | 5820 | 2250 | 555 | BEE | GOZ8 | WG
£552 | 580 | B0BS | O | 208 | OO w82 | 2220 | 5505 | BBS! | 528 | B528 | OBOZ | 050 { 1325 oot w58 | Bei? | 0580 | BiDD | 0255 | iS¢ | 2888 | 5622
085 | i | o508 | 5652 | BOD [ 5520 | BBOS | OOSM | W cocB2 | 1O 'S0 | 525 | BB | GBS | B2SB | OS2 | iBBD | 2025 i0i | 8% | 5088 | Bi22 | G200 | 555
5608 | B05C | OMD | 1985 | o5d | WSt | ooig | 5580 | 8BS0 | O00S | 655 | 086 | 008 | o | 5050 | o080 | Sie5 | B2l | 0558 | IBi0 | Gogc | 1500 | 2855 Gt | BI55
ici0 | 0585 | 580 | BOC0B | 050 | BB8C | G020 | i cool | 550 | oS | 5200 | B550 | 0BS5S | OB | OsOr | 858 | cOh SEC | B2CS | 5055 M | OcBE | 502 | o600

802 | O 1257 | 250 | S5BES | 2205 | G55 | BB | OOBZ | 420 | ORSD | i ol | 5298 | B50Z2 | Si2 | BPBD | 0525 | B0 | 20SB | /5BB | 2822 | SO0D | BSS | Ok
B8 | 2028 | 507 | B2S0 | OS5 | BiP?5 | 0207 | 1558 | 282 | 50BD | 2500 | 5SS Ci | O8F | /222 | 0052 | WD | 2285 | 554 | BEOB | 528 | BSEZ | OBZC | OO cisi
B202 | 0550 | 8BS | 2080 | 598 [ BB | S0P | BIBD | 0225 | 5O on | ©°BB | 2522 | SBOD | BOSS | 5585 | BB | OO W52 | 280 | 162D | 2n 525 | B5E | OBEC
i S | 8208 | 0502 | 850 | 0280 | 525 | JB0r | 5058 | 8 5822 | 5000 | 055 | i | 0588 | i octd | 550 | B885 | OO | 855 | OB | 1052 el | 520
0508 | /802 | 2050 | S 528 ih] 58 | Odid | 580 | JB25 | 255 | J50 | SBBS | BOSZ | OO | BBD | 0085 | 0 | 2008 | 5552 | 282 | 5220 | 8505 | OBS | IO
550 | B2S | D5B | 1B06 | €00 I5i2 | ¢BBD | 5025 \o! | OoSB | BOBE | Die2 | 1200 | 2555 | SBM | 292 | GE0B | BBGZ | OO | #B5 | OBOG | 05 | 2 5282 | B520

Above Selfie magic square is pan diagonal bimagic and each block of order 5 is also a pan diagonal magic
square with sums S, ,; :=88880, Sb,, . :=532147790 and S, :=17776.

Final Comments

We constructed magic squares of order 21 to 25 based on MODLS, SODLS, and using composition
relations. The magic squares constructed are named “intervally distributed magic squares”. For the
orders 3-20 refer previous work [17, 18]. These kind of magic squares helped us in extending to
palindromic and Selfie magic squares. In case of prime number 23, the magic square is pan diagonal
intervally distributed. The magic square of order 25 constructed based on SODLS is pan diagonal and
bimagic and each block of order 5 is a pan diagonal magic square. For cases of magic squares of order 21
and 24 different approaches are given. In some cases we have intervally semi-bimagic or bimagic
squares. More studies on magic squares can be seen in [2, 3, 5, 8-18]. Writing different kind of magic
squares using programming language refer to White [20].
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