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AnotHer Look AT 88
Maeic KNigHT’s Tours

In the last two issues, we have been looking at magic
knight’s tours within a 4x4x4 cube, and we have noted
some tours found by Guenter Stertenbrink and Awani
Kumar which are not merely magic along the principal
space diagonals but “pandiagonally magic” (magic along
the broken space diagonals as well). In contrast, there is
no tour on the 8x8 board which is even diagonally magic.
However, it occurs to me that in looking for such a tour we
may have been attempting something a little unnatural.
The numbers from 1 to 64 add up to 8 x 260, so it is
entirely reasonable to look for arrangements in which each
of the eight rows and each of the eight columns adds to
260. But a knight’s tour puts eight odd numbers on one
long diagonal and eight even numbers on the other, and the
odd numbers between 1 and 64 don’t add to 4 x 260; they
add to 4 x 256, and the even numbers add to 4 x 264.
Might it therefore be more realistic to look for tours which
are “diagonally quasi-magic” (rows and columns add to
260, odd diagonal adds to 256, even diagonal to 264)?

As was reported in VC 43, a computer search in 2003
showed there to be 140 basic knight’s tours which were
row-and-column magic. Each of these basic tours can be
placed on a chessboard in 16 different ways (it can be
placed in any one of eight orientations, and can be
numbered from either end), giving a grand total of 2240
arithmetically different tours, but a tabulation of the 140
basic tours is sufficient to give complete information.
Furthermore, some closed loop tours share a common path,
differing only in their starting points, and this reduces the
number of tours that need be separately tabulated to 108.
96 of these were given by George Jelliss in Chessics 26
(plus one interloper which was exposed a few issues later),
five more were published in an article by Tom Marlow in
the May 1988 issue of The Problemist (two of them having
appeared the previous year in issue 1 of The Games and
Puzzles Journal), and the remaining seven are in VC 43.
George posted a complete catalogue on his Knight’s Tour
Notes web site <www ktn.freeuk.com>, but not everybody
has access to the Internet, and I at least much prefer
reading a book or magazine to looking at a computer
screen. It therefore seems to me that V'C might usefully
devote a couple of pages to reprinting this catalogue, now
that it is definitive, and it appears on pages 52-53.

With all 140 tours in front of us, we can look for those
which are “diagonally quasi-magic” as defined above.
There turn out to be seven: tours 1, 4 (tour 1 starting from
€6), 40, 41, 59, 60, and 62. Furthermore, tours 1, 4, and 62
have the additional property that each odd broken diagonal
which is parallel to the main odd diagonal (c8-h3/a2-bl,
e8-h5/a4-d1, g8-h7/a6-f1) adds to the same value 256, and
each even broken diagonal which is parallel to the main
even diagonal adds to 264. This elegant property seems a
sufficient reason to extract these tours from the catalogue
and to present them in full-size type :
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1530 1 50 27 36 63 38
2 51 14 29 64 39 26 35
3116 49 4 33 28 37 62
52 3 32 13 40 61 34 25
17 42 53 48 5 24 11 60
54 4520 41 12 57 8 23
43 18 47 56 21 6 59 10
46 55441958 9 22 7

Tours 1 and 4 (from e6)

27 30 51 40 53 2 1542
50 39 28 31 14 41 54 3
2926 3752 1 56 43 16
3849 322544 13 4 55
233645125764 17 6
48 11 24 3320 5 58 61
3522 9 46 63 60 7 18
10 47 34 21 8 19 62 59

Tour 62

Tour 62 is “rotationally symmetric” (diametrically opposite
values always differ by 32), so starting this tour from d3
doesn’t produce a different tour; it merely gives the same
tour rotated through 180 degrees. And of course the
summation properties are shared by the tours numbered in
reverse from e7 (tour 1), ¢5 (tour 4), or f4 (tour 62), though
the relevant odd diagonals now run NE-SW and the
relevant even diagonals NW-SE.

These tours were discovered by C. F. Jaenisch. Tour 62
appeared in The Chess Monthly in 1859, and tours 1 and 4
in volume 2 of his Traité des Applications de I’Analyse
Mathématique au Jeu des Echecs, St Petersburg 1862.
However, while he stresses the fact that the long diagonals
together add to 520, the more elegant property highlighted
here seems to have escaped his notice. Nor does it seem to
have been noticed by H. J. R. Murray, nor (by implication)
by those whose work Murray used. I cannot believe it has
genuinely remained unspotted until now, but at the moment
I am not aware of any evidence to the contrary.

On a flat board, the tours above (rows and columns
adding to 260, long odd diagonal and parallel odd broken
diagonals adding to 256, long even diagonal and parallel
even broken diagonals adding to 264) are the best we can
do. The question however occurs to me: on a cylinder or
torus, can we find a tour such that all the odd diagonals
in both directions add to 256 and all the even diagonals
in both directions to 264?  Alternatively, can some
mathematician prove the task to be impossible?

The catalogue that follows relies heavily on manuscript
106 of the H. J. R. Murray papers in the Bodleian
Library and on a further unpublished Murray manuscript
The Magic Knight’s Tours, a Mathematical Recreation
(Bodleian shelfmark MS Eng d.2370). 1 am grateful to the
Bodleian for access to these and to other Murray papers,
to Cambridge University Library for access to the Jaenisch
book, and to George Jelliss for a photocopy made by Ken
Whyld of the relevant pages from The Chess Monthly.
Additionally, and to everybody’s benefit, George has
posted a chronological knight’s tour bibliography on the
Knight’s Tour Notes web site, and he presented the
historical material from Murray’s Magic Knight’s Tours
manuscript mentioned above, with commentary, in issues
14 and 15 of The Games and Puzzles Journal.

Murray listed the tours in approximately chronological
order, but in Chessics 26 George classified them by the
separation of their end points, and I have followed him.
The closed loop tours come first, then the tours with end
points (0,1) apart, then (0,3) apart, and so on. The closed
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loop tours are further divided into those admitting
intermediate starting points (tours 1-47), those which are
rotationally symmetric (tours 46-62, tours 46-47 being in
both groups), and one other (tour 63). A rotationally
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the closure of an exercise which took over a hundred and
fifty years and occupied some fine brains. It seems
appropriate that it should appear in a magazine which
George himself founded.

symmetric tour can of course be renumbered starting 15 00a 60 12k 87 07a 114  27a

from the square numbered 33, but this merely rotates it 6-9  00b 61 120 88  ldc 115 27b

through 180 degrees. Similarly, the pattern of tours 46-47 10-1300c 62 12n 89 l4f 116  27d

. .. . 14-17 00d 63 12p 90 14b 117 27¢

only gives two distinct tours, those starting at e8 and d3; 1821 00e 64 Olg 91  14a 18 27e

the tours starting at d1 and e6 are rotations of these. 22-25  00f 65  0lb 92 l4e 119  27f
As regards orientation and selection of a starting point,

26-29 00g 66 Olc 93 14d 120  27g
. . . 30-33 00h 67 01d 94 16 121  27h
wherever possible I have chosen a representative in which a

. 34-35  00i 68 Ole 95 23c 122 27t
the tour starts from the top edge of the board, and it always 3637 00j 69  0If 96  23d 123 27q
starts from a light square (so the diagonal a8-hl is always 38-39 001 70 Ola 97  23q 124 27s

dd). The t ithi h thereft tend t 40-41 00k 71 01h 98 23f 125 27p
odd). The tours within each group therefore tend to appear 4243 00n 7 ol 99 23g 126 27r

44-45 000 73 03c 100 23h 127 271
00m 74 03d 101 23e 128 27j
48 12e 75 03b 102 23i 129 27k

in an order slightly different from George’s, and the table
alongside links my numbers to his. Dates are normally

thpse of pubhcatlon (Beverley’s tour was actually 49 126 76 03 103 231 130 271
discovered in 1847, all those of Wenzelides in 1849, and at 50  12h 77 03f 104 23k 131 27m
least the first two of Jaenisch’s in 1858), but there may be 51 12g 78 03¢ 105 23j 132 27n

. durine th iod 1876-1885 52 12a 79 03g 106 23a 133 270
TINOT errors during the perio 1009 53 12b 80 05g 107 23b 134 3de

By classifying Murray’s manuscript catalogue and 54 12 81  05a 108  23n 135 34a
publishing it in Chessics 26, George did much to 55 12d - 82 05b 109 23m 136 34d
ncour. thers t lore th biect and to fill in th 56 12m 83 05f 110 230 137 34c
encourage others to explore the subject and to e 57 12 84 054 111 23p 138 34b
gaps. The present catalogue, being the result of an 58 12i 85  05¢c 112 25a 139 34g
exploration now complete, is unlikely to stimulate further 9 121 8 05e 113 25b 140 34f

work in the same way, but it may serve to commemorate Table linking my numbers to George’s web catalogue numbers

Sources in chronological order. 114: W. Beverley, The London and Edinburgh Philosophical Magazine and Journal of Science,
August 1848 (Murray). 52: C. Wenzelides, Schachzeitung, February-March 1849 (Murray). 115: Ditto, July 1849 (Murray).
6-9: Shri Krishna Udayar, King of Karnataka, on a silk carrying the date 31 July 1852 (Murray, also Akenhead, The Fairy Chess
Review, April 1947). As with all transliterations of names from non-Latin scripts, the spelling in English accounts varies, and I am
following S. R. lyer, Indian Chess, Delhi 1982. Shri Krishna Udayar appears to be more usually described as the Rajah of Mysore,
but again I am following Iyer. 46-47, 48, 53, 56: Wenzelides, Schachzeitung, May 1858 (Murray). 61, 62: C. F. Jaenisch, The Chess
Monthly, April-June 1859. 1-5, 18-21, 116, 117: Jaenisch, Traité des Applications de I’Analyse Mathématique au Jeu des Echecs,
volume 2, St Petersburg 1862. Tour 2 (tour 1 starting from f1) appears to have been overlooked by Jaenisch, and according to Murray
was given by Exner in 1876.

81: C. Bouvier, dated 1876 by Murray. 127, 134, 135: Dr Exner, Progr. des Gymn. zu Hirschberg, 1876 (Murray). 82: E. C.
Caldwell, English Mechanic and World of Science, 1879 (Murray, confirmed by Jelliss). 34-35: Published anonymously, dated 1880
by Murray. 54: -. Béligne, dated 1880 by Murray. 128: Ditto, dated 1881. 10-13, 83, 129, 130: E. Francony, dated 1881 by
Murray. 57, 58, 84: Bouvier, dated 1882 by Murray. 59, 60, 85, 86, 106, 131: Francony, dated 1882 by Murray. 49...51, 55:
Paul de Hijo (pen name of Abbé¢ Jolivald), dated 1882 by Murray. 90, 91: Count Ligondes, dated 1882 by Murray. 38-39: Bouvier,
dated 1883 by Murray. 40-41: Francony, dated 1883 by Murray. 22-25, 26-29, 65, 66, 70, 73, 74, 76...78, 80, 88, 95, 96, 98...105,
108, 109, 112, 136...140: Ligondes, dated 1883 by Murray. 14-17, 36-37, 118, 123...126: C. E. Reuss, dated 1883 by Murray. 93:
M. A. Feisthamel, dated 1884 by Murray. 107: Ligondes, dated 1884 by Murray. 119: M. Wihnyk, Schachzeitung 1885 (Murray).

Everything in the preceding paragraph is based on manuscript 106 of the Murray papers in the Bodleian Library, but there are minor
inconsistencies between the dates given there and those implied by the summary in his Magic Knight’s Tours manuscript, and it may
be that one or two of them are in error by a year or so. The summary in the Magic Knight’s Tours manuscript, although slightly
imprecise (Murray was well over 80 when he wrote it), further implies that most if not all of the tours given without source first
appeared in Feisthamel’s column in Le Siécle, so an examination of this would clarify the matter, but I have not tried to make one.
Murray notes that Jolivald’s tours also appeared in his 1882 book Le Probléme du Cavalier des échecs d’apres les méthodes qui
donnent la symétrie par rapport au centre, and those of Ligondés in a privately printed work he produced in 1884.

Every tour down to here was reported by General Parmentier in papers presented to the 1891 and 1892 meetings of the French
Association pour I’ Avancement des Sciences and subseqently published by him, tours 6-9 being attributed to Francony (Murray).

68: -. Grossetaite, Figaro, 1896 (Murray). 30-33: Ligondes, La Mode du Petit Journal, 1906 (Murray). 110: Ditto, 1910
(Murray). 111: Ditto, 1911 (Murray). Every tour down to here appeared in M. B. Lehmann’s book Neue Mathematische Spiele,
fourth edition 1932, tours 6-9 still being attributed to Francony (Murray).

94: M. B. Lehmann, Le Sphinx, August 1933 (Murray). 120: H. J. R. Murray, The Problemist Fairy Chess Supplement, February
1936. 121: Ditto, April 1936. 132, 133: Murray, The Fairy Chess Review, August 1936. 63, 67, 69: Ditto, November 1939.
79: Ditto, June 1940. Every tour down to here appeared in Chessics 26.

64, 97: T. W. Marlow, The Games and Puzzles Journal 1, September-October 1987. 71, 75, 113: Marlow, The Problemist,
January 1988. 72, 92: T. S. Roberts, Variant Chess 43, November 2003 (previously published on the Internet). 42-43, 44-45, 87, 89,
122: H. Mackay, J-C. Meyrignac, G. Stertenbrink, Variant Chess 43 (previously published on the Internet).
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1-5 Jaenisch 1862

1530 1 5027 36 63 38
2 511429 64 39 26 35
311649 4 33283762
52 3 321340613425
17425348 5 2411 60
544520411257 8 23
4318475621 6 5910
4655441958 9 22 7

26-29 Ligondes 1883

63221540 1 425918
143964216017 2 43
37622316415819 4
2413386120 3 4457
513625124556 5 30
26 115233 8 294655
3550 9 28534831 6
1027 344932 7 5447

42-43 MMS 2003

63 2 592457141922
602562 1 20235613
3 64275815542118
2661 4 5332171255
3928331637524510
34 5 383142114851
2940 7 364946 9 44
6 353041 8 435047

51 Jolivald 1882

4318 1 56 5 1663 58
2 5544176457 6 15
454219 4 21 8 5962
28 3 5441526114 7
39462920 9 223560
3027 405336511013
47 382532491223 34
263148 3724335011

57 Bouvier 1882

23466118 7 4459 2
6219244560 1 6 43
472263 8 1742 3 58
20253641645316 5
37482132 9 4 5752
263510494031 54 15
1138332813565130
342712395029 14 55

63 Murray 1939

63422332 1 342738
223164412837 2 35
4362292433 4 3926
30 21 44 61 40 25 36 3
116013204552 5 54
1417 10 57 8 5548 51
5912191649 4653 6
18 1558 9 56 7 5047

69 Murray 1939

63 2 512253163518
502364 1 34191455
3 622152155417 36
2449 4 6120335613
5 442548 9 6037 32
2647 8 413039 1257
43 6 4528591031 38
462742 7 402958 11

75 Marlow 1988

31 6 3560 1 105562
345932 55661 2 11
7 305736 9 4 6354
5833 8 29645312 3
192237521328 43 46
3851 1821444714 27
232049402516 45 42
503924 1748412615

81 Bouvier 1876

31 2 395841165518
385930 1 56194215
3 325740431417 54
6037 4 2920534413
332861 8 45122152
62 5 362522514811
2734 7 64 9 462350
6 6326352449 10 47

6-9 Udayar 1852

63 6 2736 1 385930
263564 5 6029 2 39
7 62332837 4 3158
3425 8 61325740 3
471049 24 41 16 55 18
502346 9 56194215
1148 2152134417 54
225112452053 1443

30-33 Ligondes 1906

4350 1 24 5 486326
22344496425 6 47
514221 4 45 8 2762
22 3 5241286146 7
39542920 9 143560
3019405336591013
5538 173257121534
183156371633 58 11

44-45 MMS 2003

31 2 2756251451 54
285730 1 52552413
3 32592615225350
5829 4 2164491223
3960331637204510
34 5 386342114819
6140 7 361746 9 44
6 356241 8 43 18 47

52 Wenzelides 1849

63 6 5516 1 425918
541564 5 6017 2 43
7 62135641 4 1958
1453 8 61205744 3
351225522940 21 46
26 5136 9 24 453039
1134 49 28 37 32 47 22
5027 10 33 48 23 38 31

58 Bouvier 1882

23466118 7 4459 2
6219244560 1 6 43
472263 8 1742 3 58
3625204164 5 1653
21483732 9 5257 4
26 351049 40 31 54 15
11 383328135651 30
3427123950 29 14 55

64 Marlow 1987

5914 1 64 1126 5530
2 6360 13 56291027
615815 4 251231 54
16 3 6257325328 9
39421724 5 483352
18 21 38 41 36 51 8 47
4340232045 6 49 34
221944 37503546 7

70 Ligondés 1883

59 6 2736613831 2
263560 5 32 1 6239
7 5833283764 3 30
3425 8 57 4 294063
9 562348 13521742
24 4710 53 20 41 14 51
55224512491643 18
46 11 5421 44 19 50 15

76 Ligondes 1883

43 2 4724 49 26 39 30
46 23 44 1 40 29 50 27
3 42 214825523138
2245 4 4132372851
5205764 9 16 53 36
6063 8 1756331013
19 6 615815123554
625918 7 34551411

82 Caldwell 1879

31 2395841165518
385930 1 56194215
3325740134417 54
6037 4 2920531443
332861 8 45125122
62 5 362552214811
2734 7 64 9 4623 50
6 63 26 3524 49 10 47
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10-13 Francony 1881

63 6 2736 1 385930
263564 5 6029 2 39
7 62332837 4 3158
3425 8 61325740 3
9 48 21 5213 44 17 56
245112452053 14 41
471049224316 5518
50234611541942 15

34-35 Anonymous 1880

63 6 5516 1 425918
541564 5 6017 2 43
7 62135641 4 1958
1453 8 61205744 3
511225 36454021 30
263552 9 24294639
1150332837483122
34 27 10 49 32 23 38 47

46-47 Wenzelides 1858

47 6 6324 1 504326
622348 5 4425 2 51
2146 7 6449 4 2742
8 612245284152 3
3520 9 60 13 5429 40
10593617 3239 14 53
19 34 57 12 3716 55 30
58 11183356 3138 15

53 Wenzelides 1858

63 6 2348 1 105950
224764 5 6049 2 11
7 624524 9 4 5158
4621 8 61525712 3
3544252029 4053 14
26 19 36 41 56 13 30 39
4334172837 321554
18 27 42 33 16 55 38 31

59 Francony 1882

23464318 7 6259 2
44192463421 6 61
472245 8 1760 3 58
20253641645316 5
37482132 9 4 5752
2635284940 1354 15
29 383310315651 12
342730395011 1455

65 Ligondes 1883

39221564 1 425918
14 63 40216017 2 43
2338611641 4 1958
62 132437205744 3
253611522946 5 56
12512633 8 553045
35104928 533247 6
502734 9 48 7 5431

71 Marlow 1988

596231 4334619 6
30 3 606318 5 3447
6158 1 324536 7 20
2 296457 8 174835
2756 9 16 37 44 21 50
12 1528 53 24 49 38 41
5526131043 405122
14 11 54 25 52 23 42 39

77 Ligondes 1883

63221540174259 2
1439642160 1 1843
236237164120 3 58
38132461 4 574419
253611522946 5 56
12512633 8 553045
35104928 533247 6
502734 9 48 7 5431

83 Francony 1881

27 2 435229 6 47 54
425128 1 485330 7
3264944 5 325546
5041 4 255645 8 31
3924 611633205710
6215402160 9 3419
23381364 17361158
14 6322371259 18 35

14-17 Reuss 1883

63 6 2736 1 385930
263564 5 6029 2 39
7 62332837 4 3158
3425 8 61325740 3
9 482352134217 56
24 51 10 45 20 55 14 41
47224912531643 18
50 11462144195415

36-37 Reuss 1883

63 6 2736 1 385930
263564 5 6029 2 39
7 62332837 4 3158
3425 8 61325740 3
9 481152135417 56
24 5122452043 14 41
471049125316 5518
5023462144194215

48 Wenzelides 1858

4326 1 48 5 24 63 50
2 4744256449 6 23
454227 4 21 8 5162
28 3 4641526122 7
39542920 9 143560
30194053 36591013
553817325712 1534
18315637 16 33 58 11

54 Béligne 1880

63243920 1 2641 46
381964254045 2 27
2362174421 4 4742
18372261484328 3
356011162954 5 50
10 1536 53 1249 30 55
593413 8 573251 6
14 9 583352 7 5631

60 Francony 1882

23464318 7 6259 2
4419246342 1 6 61
472245 8 1760 3 58
3625204164 5 1653
21483732 9 5257 4
26 35284940 13 54 15
293833 1031565112
342730395011 1455

66 Ligondes 1883

39221564 1 425918
1463 4021 60 17 2 43
233861 16415819 4
6213243720 3 4457
253611522956 5 46
12512633 8 453055
35104928533247 6
502734 9 48 7 5431

72 Roberts 2003

395825 6 555023 4
26 7 385724 5 5449
5940 1 285156 3 22
8 276437 2 214853
41 60 9 1429 523520
10 1544 63 36 13 32 47
614217 12453019 34
16 11 62 43 18 33 46 31

78 Ligondes 1883

63221540174259 2
1439642160 1 1843
376223164120 3 58
24133861 4 574419
113625522946 5 56
26511233 8 553045
35104928533247 6
502734 9 48 7 5431

84 Bouvier 1882

31 2 574015185542
385930 1 56411619
3 323958171443 54
6037 4 2944532013
332861 8 21124552
62 5362548512211
2734 7 64 9 2449 46
6 6326355047 1023

18-21 Jaenisch 1862

63221540 1 425918
143964216017 2 43
3762231641 4 1958
24 133861205744 3
113625522946 5 56
26511233 8 553045
35104928533247 6
502734 9 48 7 5431

38-39 Bouvier 1883

23466118 7 4459 2
6219244560 1 6 43
472263 8 1742 3 58
2025364164 5 1653
37482132 9 5257 4
263510494031 54 15
11383328 13565130
342712395029 14 55

49 Jolivald 1882

4346 1 2441206322
2 25424564234019
474427 4 17 3821 62
26 3 4837286118 39
7 502960 5 16 3558
3053 6 493659 1215
51 8 553213105734
543152 9 56331411

55 Jolivald 1882

63243918 1 2643 46
381764254245 2 27
2362194021 4 47 44
163722 61524128 3
3560 9 202954 5 48
12153653 8 513055
59341310573249 6
14 11 58 3350 7 56 31

61 Jaenisch 1859

155441 2 51283930
42 3 14534031 5027
5516 1 4425522938
4 4356 13 3237 26 49
1758 5 64452411 36
6 61205712334823
591863 8 21463510
62 7 601934 9 2247

67 Murray 1939

31422364 1 342738
226332412837 2 35
4330612433 4 3926
62 21 44 29 40 25 36 3
116013204552 5 54
1417 10 57 8 5548 51
5912191649 4653 6
181558 9 56 7 5047

73 Ligondés 1883

35 6 2760 1 383162
265936 5 3261 2 39
7 34572837 4 6330
5825 8 33642940 3
9 562348 13521742
24 4710 53 20 41 14 51
55224512491643 18
46 11 54 21 4419 50 15

79 Murray 1940

63 143920412259 2
3817641560 1 4223
136219402158 3 44
183716 61 4 43 24 57
31123352255645 6
365130 9 48 5 2655
113249345328 7 46
50351029 8 475427

85 Francony 1882

31 2 395815185542
385930 1 56411619
3 32574017 1443 54
6037 4 2944532013
332861 8 21124552
62 5 362548512211
2734 7 64 9 2449 46
6 6326355047 1023
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22-25 Ligondés 1883

63221540 1 425918
143964216017 2 43
2362371641 4 1958
38132461205744 3
253611522946 5 56
12512633 8 553045
35104928533247 6
502734 9 48 7 5431

40-41 Francony 1883

23464318 7 6259 2
4419246342 1 6 61
472245 8 1760 3 58
2025364164 5 1653
37482132 9 5257 4
263528494013 54 15
2938331031 56 51 12
342730395011 1455

50 Jolivald 1882

4346 1 2641 18 63 22
2 27424564 234017
474425 4 19 38 21 62
28 3 523724611639
7 482956 5 203560
3053 6 5136571215
49 8 5532131059 34
543150 9 58331411

56 Wenzelides 1858

59 6 6316 1 425518
621560 5 5617 2 43
7 58136441 4 1954
1461 8 57205344 3
351221 52254029 46
225136 9 32452639
11 34 49 24 37 28 47 30
502310334831 3827

62 Jaenisch 1859

2730514053 2 1542
50392831144154 3
29263752 1 564316
384932254413 4 55
233645125764 17 6
48 11243320 5 5861
3522 9 466360 7 18
1047 3421 8 1962 59

68 Grossetaite 1896

6334551443 2 2326
541364 1 562544 3
3362354215222724
125332213657 4 45
61204152 5 163728
8 11 6 3158514649
1960 9 40 17 48 29 38
10 7 18 59 30 39 50 47

74 Ligondés 1883

35 6 2760 1 383162
265936 5 3261 2 39
5734 7 2837 4 6330
8 255833642940 3
2356 9 4813521742
10 47 24 53 20 41 14 51
55224512491643 18
46 11 5421 44 19 50 15

80 Ligondés 1883

433053 4 452851 6
54 1 442952 5 4827
3142 3 562546 7 50
2 553241 8 492647
6334 9 2457401518
1023 62 33 16 19 58 39
35642112376017 14
22 1136 612013 38 59

86 Francony 1882

31 2395841165518
385930 1 5619 1443
3325740154217 54
6037 4 2920534413
332861 8 45122152
62 5 362550234811
2734 7 64 9 465122
6 63 26 3524 49 10 47
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87 MMS 2003

5154 1 6 49224334
2 5 505344354823
55527 421463342
8 3 564536412447
5762 9 2025323718
10 13 58 61 40 19 28 31
63 601512292617 38
14 11 64 59 16 39 30 27

93 Feisthamel 1884

47223928 1 504330
382548234429 2 51
2146274049 4 3142
26372445324152 3
15203360 5 64 9 54
365914171253 6 63
1916573461 8 5510
58351813561162 7

99 Ligondés 1883

1942 1 602140 15 62
2 59204116 61 2239
431857 4 372463 14
58 3 441764 133823
3156 548 9 362550
6 4532532849 1235
553047 8 33105126
46 7 542952273411

105 Ligondes 1883

23621540 1 421958
143922612059 2 43
6324371641 4 5718
38 136421601744 3
25501136 5 563146
123526493245 6 55
5110332853 8 4730
3427529 482954 7

111 Ligondes 1911

432847 4 533049 6
46 3 442948 5 5431
2742 1 522556 7 50
2 452641 8 513255
3920632433145710
6223401364 9 3415
193821601736 11 58
226118371259 16 35

117 Jaenisch 1862

1304752275443 6
4851 2 2944 5 2655
314649 4 5328 7 42
50 3 3245 8 415625
336215205724 9 40
16 19 34 61 12 37 58 23
63 14 17 36 21 60 39 10
183564 1338 11 22 59

123 Reuss 1883

4754 1 28 5 524330
2 2748534429 6 51
254655 4 49 8 3142
56 3 2645324150 7
1524 33603720 9 62
3457 162112614019
231459361738 63 10
5835221364 111839

129 Francony 1881

7 544328 1 304750
4227 6 534851 2 31
25 8 554429 4 4946
564126 5 524532 3
9 24396033621518
4057 10 21 16 19 34 63
23385912613617 14
58 1122372013 64 35

135 Exner 1876

31341552 1 542746
145130332847 2 55
3532491653 4 4526
50 133629482556 3
116417402158 5 44
1837 1261 8 432457
63 103920412259 6
381962 9 60 7 4223

88 Ligondes 1883

3158 14055421518
38 3 305716195443
593239 2 415617 14
4 37602920 13 44 53
3328 5 6445522112
6 61 362510234851
273463 8 49461122
62 7 263524 9 5047

94 Lehmann 1933

31541 6 43482750
4 7 305328514245
5532 5 2 47444926
8 3 602952214641
61 56 331237 16 2520
34 9 625922194015
5764 1136 1338 17 24
10 35 58 63 18 23 14 39

100 Ligondes 1883

1942 1 602140 15 62
2 59204116 612239
571843 4 371463 24
44 3 581764233813
3156 548 9 362550
6 4532532849 1235
553047 8 33105126
46 7 542952273411

106 Francony 1882

31 6 3560 1 622738
345932 52837 263
7 30573661 4 3926
5833 8 29402564 3
15421756 9 48 23 50
18 55 14 41 24 51 10 47
43 16 532045 12 49 22
541944 1352214611

112 Ligondes 1883

5942 1 2061401522
2 196041 16 21 62 39
43 58 17 4 37 14 23 64
18 3 445724633813
3156 5 48 9 362550
6 4532532849 1235
553047 8 33105126
46 7 542952273411

118 Reuss 1883

1304752 5 284354
48 51 2 294453 6 27
314649 4 7 265542
50 3 3245405724 9
3362152025 8 4156
16 19 34 61 58 39 10 23
6314173621 12 59 38
183564 1360372211

124 Reuss 1883

4754 1 28 5 5243 30
2 2748534429 6 51
254655 4 494231 8
56 3 264532 7 5041
152433603720 9 62
3457162112 614019
2314593617 386310
5835221364 111839

130 Francony 1881

7 544328 1 304750
4227 6 534851 2 31
55 8 254429 4 49 46
264156 5 524532 3
3924 9 6033621518
10 57 40 21 16 19 34 63
23 385912613617 14
58 1122372013 64 35

136 Ligondes 1883

31341552 1 542746
145130332847 2 55
3532491653 4 4526
50 133629482556 3
116417402144 5 58
18371261 8 572443
63 103920412259 6
381962 9 60 7 4223
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89 MMS 2003

2754 1 4829521534
2 4728 5316333051
552645 4 49143532
46 3 56 17443150 13
7 422564 5 361962
2457 6 4318 63 12 37
41 8 592239106120
582340 9 60213811

95 Ligondes 1883

4350 1 26634823 6
227444924 5 6247
514225 4 4564 7 22
28 3 5241 8 214661
534013325736 9 20
14 29 56 37 12 17 60 35
3954311633581910
30 15385518 113459

101 Ligondés 1883

1942 1 60 2140 15 62
2 59204116 61 2239
571843 4 372463 14
44 3 5817 64 133823
3156 548 9 362550
6 4532532849 1235
553047 8 33105126
46 7 542952273411

107 Ligondes 1884

59 6 2736 1 6231 38
263560 5 3237 2 63
7 58332861 4 3930
3425 8 574029 64 3
9 562348 13521742
24 471053 20 41 14 51
55224512491643 18
46 11 54 21 4419 50 15

113 Marlow 1988

11541544 1 463950
144312534049 2 47
55104116 453851 4
421356 9 52 3 4837
632817325736 5 22
1831 6425 8 215835
27 622920336023 6
3019266124 7 3459

119 Wihnyk 1885

1304752 5 284354
4851 2 294453 6 27
314649 4 7 265542
50 3 32455641 8 25
33621520 9 245740
16 19 34 61 58 39 10 23
631417 3621 12 59 38
183564 13 6037 22 11

125 Reuss 1883

4754 1 28 5 524330
2 2748534429 6 51
554625 4 49 8 3142
26 3 5645324150 7
1524 33603720 9 62
3457 162112614019
231459361738 63 10
5835221364 111839

131 Francony 1882

7 544328 1 304750
4227 6 534851 2 31
55 8 254429 4 4946
264156 5 524532 3
9 24396033621518
4057 10 21 16 19 34 63
23 385912613617 14
58 1122372013 64 35

137 Ligondés 1883

31341552 1 542746
14 5130332847 2 55
35324916532645 4
5013362948 3 5625
116417402158 5 44
1837 1261 8 432457
63 103920412259 6
381962 9 60 7 4223

90 Ligondes 1882

31341552 1 542746
145130332847 2 55
3532491653 4 4526
5013 3629482556 3
11381764 5 442358
186312372457 6 43
3910612041 8 5922
621940 9 602142 7

96 Ligondes 1883

5942 1 20 61401522
2 196041 16 21 62 39
4358 17 4 376423 14
18 3 44572413 38 63
3156 5 48 9 362550
6 4532532849 1235
553047 8 33105126
46 7 542952273411

102 Ligondes 1883

23621540 1 421958
143922612059 2 43
6324371641 4 5718
38136421601744 3
11502536 5 46 31 56
263512493255 6 45
5110332853 8 4730
342752 9 482954 7

108 Ligondées 1883

476223 6 435027 2
22 7 486326 1 4251
6146 5244944 3 28
8 21 6445 4 255241
1960 9 36 13 40 29 54
103520 57 32 53 14 39
59 18 33 1237 16 55 30
3411581756313815

114 Beverley 1848

1304752 5 284354
48 51 2 294453 6 27
314649 4 25 8 5542
50 3 3245564126 7
33621520 9 243958
16 19 34 61 40 57 10 23
631417 36 21 12 59 38
18 3564 13 60 37 22 11

120 Murray 1936

1304752 3 284554
48 51 2 2946 53 4 27
31 8 494225 6 5544
504132 7 564326 5
9 6239203324 1558
40 19 10 61 16 57 34 23
63 381712213659 14
18 11 64 37 60 13 22 35

126 Reuss 1883

4754 1 28 5 5243 30
2 2748534429 6 51
554625 4 494231 8
26 3 564532 7 5041
152433603720 9 62
3457 162112614019
2314593617 386310
5835221364 111839

132 Murray 1936

7 304352 1 544726
4251 6 294827 2 55
31 8 494453 4 2546
504132 5284556 3
9 6039 2233581524
40 21 10 59 16 23 34 57
61381912633617 14
20 11623718 13 64 35

138 Ligondes 1883

31341552 1 542746
145130332847 2 55
35324916532645 4
5013362948 3 5625
116417402144 5 58
18371261 8 572443
63 103920412259 6
381962 9 60 7 4223

91 Ligondés 1882

31341552 1 542746
145130332847 2 55
3532491653 4 4526
50 133629482556 3
11381764 5 582344
18 6312372443 6 57
3910612041 8 5922
621940 9 602142 7

97 Marlow 1987

4348 1 50631831 6
2 51444730 5 6219
454249 4 1764 7 32
52 3 4641 8 2920 61
391053 16 5724 33 28
541340 9 3627 60 21
1138155623 58 25 34
14 5512 37 26 3522 59

103 Ligondés 1883

23621540 1 421958
143922612059 2 43
6324371641 4 5718
38 136421601744 3
11502536 5 563146
263512493245 6 55
5110332853 8 4730
342752 9 482954 7

109 Ligondes 1883

476223 6 435027 2
22 7 486326 1 4251
6146 5244944 3 28
8 21 6445 4 255241
3560 9 20534029 14
10 19 36 57 32 13 54 39
593417 1237 56 15 30
18 11 583316 3138 55

115 Wenzelides 1849

13047524354 7 26
4851 2 29 6 274255
314649 4 534425 8
50 3 324528 5 5641
336215203760 9 24
16 19 34 61 12 21 40 57
63 14 17 36 59 38 23 10
183564 1322 11 58 39

121 Murray 1936

1304752 3 284554
4851 2 294653 4 27
31 8 494225 6 5544
504132 7 564326 5
3962 9 2033241558
10 19 40 61 16 57 34 23
63 381712213659 14
18 11 64 37 60 13 22 35

127 Exner 1876

43482752 1 54 5 30
26514447 6 29 2 55
4542492853 4 31 8
5025464132 7 56 3
154019245762 9 34
202316 37 12 33 58 61
3914 21 18 63 60 35 10
2217381336 11 64 59

133 Murray 1936

7 304352 1 544726
4251 6 294827 2 55
31 8 494453 4 2546
504132 5284556 3
3960 9 2233581524
10 21 40 59 16 23 34 57
61 381912633617 14
20 11623718 13 64 35

139 Ligondés 1883

47223928 1 504330
382548234429 2 51
2146274049 4 3142
26372445324152 3
15203360 5 54 9 64
365914171263 6 53
1916 5734 61 8 5510
5835181356 1162 7
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92 Roberts 2003

27243152 1 543734
305128253633 2 55
2326493253 4 3538
50292213483956 3
11144164 5 204758
426312214057 6 19
1510614417 8 59 46
624316 9 604518 7

98 Ligondes 1883

1942 1 602140 15 62
2 5920411661 2239
43 1857 4 371463 24
58 3 441764233813
3156 5 48 9 362550
6 4532532849 1235
553047 8 33105126
46 7 542952273411

104 Ligondes 1883

23621540 1 421958
143922612059 2 43
6324371641 4 5718
38136421601744 3
25501136 5 46 31 56
123526493255 6 45
5110332853 8 4730
342752 9 482954 7

110 Ligondés 1910

39622318474227 2
2217406326 1 4843
613819244146 3 28
16 21 64 33 8 2544 49
3760 9 20455629 4
1215345732 7 5053
593613105552 5 30
14 11 58 35 6 315451

116 Jaenisch 1862

1304752 5 284354
48 51 2 29445326 7
314649 4 27 6 5542
50 3 32455641 8 25
33621520 9 245740
16 19 34 61 38 59 10 23
63141736 21 1239 58
18 3564 13 60 37 22 11

122 MMS 2003

1304752 3 284554
48 51 2 2946 53 4 27
311249 1421345544
5037323560 1526 5
11 62 13 20 33 22 43 56
381936611659 6 25
6310174023 8 5742
183964 9 584124 7

128 Béligne 1881

7 544328 1 304750
4227 6 534851 2 31
25 8 554429 4 49 46
564126 5 524532 3
3924 9 6033621518
10 57 40 21 16 19 34 63
23385912613617 14
58 1122372013 64 35

134 Exner 1876

31344720 1 225154
461932355053 2 23
3330174821 4 5552
18 453629564924 3
4364 9 163728 5 58
121544 61 8 573825
63421310274059 6
14 11 62 41 60 7 26 39

140 Ligondes 1883

553047 4 57 6 5110
46 1 563152 9 58 7
2954 3 48 5 601150
2 4532531249 8 59
39284120332461 14
4419382564 133423
2740 17 42 21 36 15 62
18 43 26 37 16 63 22 35



