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In this paper for the first time three Latin cubes of the tenth order have been super-
imposed to form an Eulerian cube. A Latin cube of the tenth order i s defined as a cube of 
1000 cells (in ten rows, ten columns, and ten files) in which 1000 numbers consisting of 100 
zeros , 100 ones, • • • , 100 nines, a re arranged in the cells so that the ten numbers in each 
row, each column, and each file are different. 

In this paper, we actually solved two problems, since in addition to having solved the 
Eulerian cube of order ten, we have also made the cube magic (for the first time). A magic 
cube i s such that the ten cells in each diagonal (or "diameter") and in every row, every file, 
and every column is the same — namely, 4995 (see [ l ] ) . 

In what follows, it will be noted that each of the ten SQUARES contain 100 cells and each 
cell contains a three-digit number. Now, if we delete the third digit on the right side in each 
and every cell, it is easily verified that each of the ten SQUARES has become pairwise 
orthogonal. 

In 1779, Euler conjectured that no pair of orthogonal squares exist for n = 2 (mod 4). 
Then in 1959, the Euler conjecture was shown to be incorrect by the remarkable mathema-
tics of Bose, Shrikande and Parker [2]. Recently (in 1972) Hoggatt and this author extended 
Bose, Shrikande and Parker1 s work by finding a way to make the 10 X10 square pairwise o r -
thogonal as well as magic. For a square to be magic, each of the two diagonals must have 
the same sum as in every row and in every column — namely (since we a re considering the 
sum of ten cells with two digits in each cell), 495 (see [3] ). 

Let us label the cells in each square as follows: (row, column, square number) = 
(r, c, s) = some number in a cell. For example, the number 763 in Square Number 0 
reads 763 = (0,0,0) , or say we wish to consider the number 338 in Square Number 1: we 
then write 338 = (6, 2, 1). 

THEN THE SUM OF EACH DIAGONAL (OR "DIAMETER") IN THE FOLLOWING FOUR-
DIAMETER MAGIC CUBE IS, RESPECTIVELY, 

9 9 9 9 
^ (r,c,s) = ^ (9 - r , c , s ) = ^ ( r , 9 - c , s ) = ^ ( 9 - r , 9 - c , s ) = 4995. 

r,c,s=0 r,c,s=0 r,c,s=0 r,c,s==0 

Now, let us define a magic route as that path which goes through ten different squares 
and passes through one cell in each square and no_ two cells that the route t raverses are in 
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the same file, and the sum total of the numbers in the ten cells that make up this magic route 
equals 4995. 

Then it may be easily shown that any cell in the cube begins a magic route. For example: 

(4,2,0) + (8,4,1) + (6,0,2) + (0,7,3) + (5,8,4) + (9,5,5) 
+ (1,3,6) + (3,1,7) + (2,6,8) + (7,9,9) = 4995. 

For the convenience of the reader , we l is t , respectively, the numbers represented by nota-
tion above — 754, 321, 737, 575, 762, 003, 480, 396, 648, and 319.) 

Note: The general method of how to find magic routes in singly-even magic cubes (ex-
cept 2 and 6) will be given in the forthcoming paper mentioned above. 

SQUARE NUMBER 0 

763 886 540 979 015 428 601 354 232 197 

279 963 097 654 832 301 728 186 440 515 

897 340 463 201 579 632 154 915 028 786 

140 454 901 063 628 715 879 297 586 332 

932 228 754 815 163 086 597 401 379 640 

328 697 132 740 486 563 215 079 954 801 

554 032 286 128 701 997 363 840 615 479 

415 779 828 532 397 240 986 663 101 054 

686 501 315 497 254 179 040 732 863 928 

001 115 679 386 940 854 432 528 797 263 

SQUARE NUMBER 1 
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747 
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072 

864 

621 

316 
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759 

485 

247 

593 

264 

700 

672 

047 

421 

559 
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116 

893 

985 

085 

921 

347 

772 

193 

464 

516 

259 

600 

838 

793 

159 

285 

916 

572 

638 

447 

800 

321 

064 

616 

847 

959 

493 

738 

272 

000 

364 

585 

121 

947 

416 

521 

185 

200 

393 

872 

038 

764 

659 

821 

538 

093 

300 

647 

785 

164 

972 

459 

216 

359 

664 

716 

238 

885 

021 

993 

547 

172 

400 

500 

293 

438 

859 

964 

147 

685 

721 

016 

372 
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SQUARE NUMBER 2 

190 

413 

952 
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346 
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508 

224 

889 

924 
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671 
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465 
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846 

113 

789 

008 
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389 
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046 
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908 
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065 
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552 
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246 

108 
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013 

937 

289 

165 

037 
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408 
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324 
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024 

308 

452 

589 

813 
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290 

146 

765 

446 

571 
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337 

208 

089 
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052 
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124 
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513 

837 

365 

490 

SQUARE NUMBER 3 
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249 
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218 

831 

702 
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050 

994 
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002 

594 

718 
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331 

275 
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018 
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350 
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850 
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031 

675 

402 

187 

SQUARE NUMBER 4 
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027 
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406 

534 

655 

299 

383 
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434 
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083 
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SQUARE NUMBER 5 
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457 
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076 

242 
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830 
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SQUARE NUMBER 6 

044 

598 

329 
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605 

277 
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412 

953 

312 
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780 
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SQUARE NUMBER 7 
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SQUARE NUMBER 8 

311 
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267 
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233 
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467 
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895 

322 

733 

048 
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722 
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295 
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533 

009 

656 

448 

122 

384 

648 

456 

933 

070 
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595 

209 

867 

748 

695 

570 

033 

822 

256 

409 
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067 

809 

284 

995 
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548 
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411 

333 

633 

970 

395 

767 

109 

422 

856 

248 

584 

011 

SQUARE NUMBER 9 

858 

760 

681 
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274 

443 

019 
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507 

335 
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258 

492 

119 
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374 

860 

035 
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092 
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235 
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974 

707 

643 

426 

560 

260 

519 

735 

358 

626 

892 

943 

074 

181 

407 

326 
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543 

958 
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481 
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292 

143 

435 

574 

826 

307 

058 

281 

792 

960 

619 

535 

843 

919 

660 

081 

726 

458 

207 

392 

174 

419 

907 

226 

781 

135 

360 

692 

558 

874 

043 

774 

192 

343 

007 

460 

219 

526 

935 

658 

881 

981 

026 

807 

474 

592 

635 

160 

319 

243 

758 
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