Torus Random Walk Recurrence

SPUR 2016
August 12, 2016

At most 1000000 steps
Starting Cell Cell(’0’, ’0’)

Walk #, Returned, Walk Length
0, True, 234926),
True, 26077),
False, 1000000),

True, 410),
True, 22316),
False, 1000000),

True, 4),

True, 1620),
True, 8),

9, True, 576),

10, True, 2),

11, False, 1000000),
12, True, 2),

13, False, 1000000),
14, True, 6),

True, 88944),
16, True, 2),

17, False, 1000000),
18, True, 1585),
19, True, 34),

20, True, 2),

21, True, 119),

22, True, 487),

23, True, 186),

24, False, 1000000),
25, True, 49),

26, True, 2),

27, True, 10),

28, True, 2),

29, False, 1000000),
30, False, 1000000),
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2),

2),
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2),
1000000) ,
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1000000) ,
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1000000) ,
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491, True, 2),

492, True, 253053),
493, True, 39),

494, True, 2),

495, True, 656),
496, True, 6),

497, False, 1000000),
498, True, 7),

499, False, 1000000),

Total number of recurrent walks: 331

Lengths of recurrent walks: [410, 4, 1620, 8, 576, 2, 22316, 2, 26077, 6,

88944, 2, 234926, 1585, 34, 2, 119, 487, 186, 49, 2, 10, 2, 24, 2, 2, 2. 2, 20, 2,
231, 682131, 230, 400, 8, 6, 38, 5979, 165, 5173, 24, 2, 568, 10, 2, 2, 12, 2, 2,
2,96, 2, 122999, 27, 82, 2, 2, 4, 20, 61, 4, 380, 234, 2, 2, 10, 36, 4, 1369, 2, 2,
1628, 16, 2, 2, 2568, 2, 6, 4, 2, 2, 2, 748849, 616, 4, 2, 2, 672, 34, 2, 2, 2, 2, 32,
2, 11, 10722, 2, 224780, 2, 2, 1106, 8, 2, 10, 2, 2, 4, 238641, 2, 2, 2, 4, 38844, 2,
7, 96, 76849, 2, 2, 4, 101, 8, 6, 266, 10, 4, 2, 11, 387, 2, 2, 4063, 2, 4, 2, 2, 4, 2,
2,125, 8, 10, 2, 2, 4843, 2, 2, 110, 6, 21121, 2, 2, 2, 2, 4, 13, 7, 2, 2, 13, 409, 84,
2, 8847, 2, 29, 20, 2, 393, 2, 271, 116, 2, 32564, 4, 2, 2713, 217, 2, 2, 12, 409, 11,
314, 3542, 2, 8646, 2074, 68, 2, 28551, 60, 6, 2, 2, 15, 2244, 2249. 2, 2. 8. 2, 2,
9, 265, 4, 2, 1139, 2, 4, 2, 252794, 2, 19, 409256, 340, 18, 2, 2, 4, 1270, 133, 2,
55, 17, 33149, 2, 454, 2, 53006, 2, 2, 6, 21, 2, 4919, 2, 240, 19, 100, 2, 2, 10, 2,
2,2,2, 4,2, 4,2, 82 2 11, 4, 2, 2, 357, 2, 6925, 2, 2, 2, 6, 2, 2, 2, 21, 4, 2, 2,
12, 2, 8788, 32, 2, 2, 2, 75, 6, 795, 683, 2, 2, 14, 14, 40, 2, 14, 2, 2, 4, 4, 2, 2, 4,
2,2, 6,2, 2, 70238, 162, 4, 2, 2, 2, 6, 2655, 4, 100, 6, 4, 15679, 8, 4, 19, 333, 34,
6, 2, 2, 2, 253053, 39, 2, 656, 6, 7]

Endpoints of non-recurrent walks: [Cell(’221002202’, ’220012020), Cell(’212210220",
’220020121%), Cell(’20212200101°, ’21000020200’), Cell(’201001201’, ’102022122’),
Cell(’012002101°, °102112202"), Cell(’200210112’, ’122002001"), Cell(’200001021’,
’202002102%), Cell(’2011221117, ’122000222"), Cell(’102222010’, °210102122"), Cell(’221002022’,
’1100221007), Cell( 211112022’,°202202122’), Cell( 1202120207, ’200001210"), Cell( 0201221117,
’012002222%), Cell(’2021112007, ’221022010"), ell( 221101002, °220220000’), ell( 201211222,
’2121201127), CeH(QOQZlOllO’7200000222) Cell(’2010001007, °210102212"), Cell(’211020022’,
’200102002%), Cell(’2122012007, ’202210012”), Cell(’201020000’, ’210210002’), Cell(’202022221’,
’201000110%), Cell(’2100201127, ’121010201"), Cell(’212120022’, °202020120’), Cell(’210021002’,
’202012012%), Cell(’100010000°, ’020002122’), Cell(’201200222’, ’202221202’), Cell(’20202222002’,
’20222021020’), Cell(°201012210°, ’220022020’), Cell(’222012020’, ’202121210’),
Cell(’022000122’, °100110001”), Cell(’212010000’, 201100120’), Cell(’122101202’,

’220002121%), Cell(’2002212107, ’212002000”), Cell(’120202001’, ’201111222"), Cell(’020112202’,
’110020022%), Cell(’2220101207, ’212202210”), Cell(’2012221207, ’210100010’), Cell(’100010210’,
’0222220217), Cell (201102000, ’2002012227), Cell(’222120122°, ’1220020107), Cell(’202212221’,
110020012’ ) Ceﬂ( 200021000, ’202100011”), Cell( 1201011227, ’212200020"), 06311(722()212110’7
’200100022%), Cell(’1212201027, ’202020021"), Cell(’2000111007, ’110122220°), Cell(’121200021’,
’012011212%), Cell(’0102020117, ’102001020"), Ceﬂ(211002220"200011120) Cell (202100202,
’211200122%), Cell(’220120121°, ’201012220"), Cell(’ ), (’21002102121",

1220210017, ’212200200’), Cell
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’20221222220%), Cell(’210210120°, ’200121022’), Cell(’21010120221°, ’20221212012’),
Cell(’202000002’, ’200211100”), Cell(’022101122’, ’102222220”), Cell(’21001122020’,
’202202122017), Cell(’200002000°, ’202101220°), Cell(’202022011°, ’102022200),
Cell(’122010000°, ’210121121”), Cell(’020111212’,°101000121"), Cell(’120002022’,
’202012220’), Cell(’200101001°, ’202222122”), Cell(’220002011’, ’200210222’), Cell(’200002220’,
’121220210%), Cell(’022202021°, °212011100”), Cell(’200220000’, ’202002121"), Cell(’211210001’,
’120100212%), Cell (720212122222, °202202112117), Cell(’121000201’, ’202110002’),
Cell(’201020002’, °210110221’), Cell(’20220212210°, 20222201000"), Cell(’'120201202,
’211100021%), Cell(’2010102227, ’212201101"), Cell(’022122201’, ’100202002’), Cell(’121220211’,
’202101220%), Cell(’1001002217, ’022021002”), Cell(’200000100’, ’122220200’), Cell(’200012011’,
’201102100%), Cell(’20220222102’, ’20211222210’), Cell(’202121100’, ’212200012’),
Cell(’101120100’, ’022022012’), Cell(’21001220200’, ’20220002211"), Cell(’201222210’,
’210112100%), Cell(’211012202’°, ’200221202’), Cell(’222002122’°, ’2200112207), Cell(’200220211’,
’202221102%), Cell(’2110222217, ’122111110”), Cell(’201221001’, ’122002110”), Cell(’21000020110,
’202100112207), Cell(’220102021°, ’102022110°), Cell(’121110200°, ’202220212’),
Cell(’202211201°, °210020210’), Cell(’211001221’, ’220100202’), Cell(’20221002200’,
’21012020102%), Cell(’210220011°, 7102222100°), Cell(’221222011°, ’210210222"),
Cell(’2112212017, ’200120220”), Cell(’200022122’, ’211111222”), Cell(’210100022’,
’122011011%), Cell(’2002212017, ’200120210”), Cell(’220002122’, °202122000’), Cell(’212010100’,
'222122221%), Cell(’2000022107, ’220212002”), Cell(’2022222107, ’121221022"), Cell(’20221112121’,
’20210200022’), Cell(’202002211°, ’121102100°), Cell(’'110201100°, ’201200221’),
Cell(’120202010’, °201120102’), Cell(’200010002’, ’122022112’), Cell(’201021202’,
’200202010%), Cell (720220222120, ’21001020022’), Cell(’201012100’, ’122101200"),
Cell(’121020020°, °210001021’), Cell(’202222200’, ’201220102’), Cell(’21000202210’,
’202101122017), Cell(’210210112°, *122220001°), Cell(’121200002’, °210100102’),
Cell(’221020102’, °220021211’), Cell(’200200201°, 201211020’), Cell(’120212122’,
’201000010’), Cell(’202102001°, ’211220222"), Cell(’220202210’, ’220122200’), Cell(’201221200’,
’200012121%), Cell(’122202221°, ’211121210%), Cell(’210211220’, ’2001021127), Cell(’201222121’,
’122221200%), Cell (100001210, ’202200222’), Cell(’202101202°, ’201010121"), Cell(’212210001’,
’220001102%), Cell(’2020121227, ’202202210”), Cell(’2001200207, ’212000012"), Cell(’021202222’,
’102111121%), Cell(’2200211027, ’211200200”), Cell(’201022222’, °200002221°), Cell(’220000022’,
’222001212%), Cell(’122021012’, ’201222022"), Cell(’20220020001’, ’20220220012’),
Cell(’200002220, ’202102110’), Cell(’20202012020°, °20221222222’), Cell(’21001220021’,
’202120212207), Cell(’220222111°, ’102222022°), Cell(’220000010’, '220101122"),
Cell(’201220212’, °200021101”), Cell(°021022212’, ’110022022’), Cell(’202002201’,
’210122210%), Cell(’2002220207, ’122210222"), Cell(’2211120217, ’122021212"), Cell(’202202210’,
’211212121%), Cell(’1222211117, ’210020022"), Cell(’21000210121°, ’20222101022’),
Cell(’201000000’, °220211001”), Cell(’122110000’, 212020202), Cell(’100000010’,
’021102222%), Cell(’210120222’°, ’221001100%), Cell(’202110102’, ’212200022’), Cell(’200221220’,
’120022210%), Cell(’101021021’, ’022220212’), Cell(’200102021’, ’2212111127), Cell(’212220101’,
’102011212%), Cell(’1221102207, ’210200110”), Cell(’212022102’, °201221211°), Cell(’200222112’,
’121200002%), Cell(’1202200207, ’201221210”), Cell(’20211202221’, ’21000010220’),
Cell(’200202220’, ’210011012’), Cell(’200001122’, °122200012’)]
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