
I n [ ] : = Collatz[n_] := Prepend[

Which[

n  1, {},

EvenQ[n], Collatz[n/ 2],

OddQ[n], Collatz[3 n + 1]

],

n

]

I n [ ] : = Collatz[27]

Ou t [ ] =

{27, 82, 41, 124, 62, 31, 94, 47, 142, 71, 214, 107, 322, 161, 484, 242, 121, 364, 182, 91, 274,

137, 412, 206, 103, 310, 155, 466, 233, 700, 350, 175, 526, 263, 790, 395, 1186, 593, 1780,

890, 445, 1336, 668, 334, 167, 502, 251, 754, 377, 1132, 566, 283, 850, 425, 1276, 638, 319,

958, 479, 1438, 719, 2158, 1079, 3238, 1619, 4858, 2429, 7288, 3644, 1822, 911, 2734, 1367,

4102, 2051, 6154, 3077, 9232, 4616, 2308, 1154, 577, 1732, 866, 433, 1300, 650, 325, 976,

488, 244, 122, 61, 184, 92, 46, 23, 70, 35, 106, 53, 160, 80, 40, 20, 10, 5, 16, 8, 4, 2, 1}

I n [ ] : = Collatz[97]

Ou t [ ] =

{97, 292, 146, 73, 220, 110, 55, 166, 83, 250, 125, 376, 188, 94, 47, 142, 71, 214, 107,

322, 161, 484, 242, 121, 364, 182, 91, 274, 137, 412, 206, 103, 310, 155, 466, 233,

700, 350, 175, 526, 263, 790, 395, 1186, 593, 1780, 890, 445, 1336, 668, 334, 167,

502, 251, 754, 377, 1132, 566, 283, 850, 425, 1276, 638, 319, 958, 479, 1438, 719,

2158, 1079, 3238, 1619, 4858, 2429, 7288, 3644, 1822, 911, 2734, 1367, 4102, 2051,

6154, 3077, 9232, 4616, 2308, 1154, 577, 1732, 866, 433, 1300, 650, 325, 976, 488,

244, 122, 61, 184, 92, 46, 23, 70, 35, 106, 53, 160, 80, 40, 20, 10, 5, 16, 8, 4, 2, 1}

I n [ ] : = Table[n  Length@Collatz[n], {n, 100}]

Ou t [ ] =

{1  1, 2  2, 3  8, 4  3, 5  6, 6  9, 7  17, 8  4, 9  20, 10  7, 11  15, 12  10,

13  10, 14  18, 15  18, 16  5, 17  13, 18  21, 19  21, 20  8, 21  8, 22  16,

23  16, 24  11, 25  24, 26  11, 27  112, 28  19, 29  19, 30  19, 31  107, 32  6,

33  27, 34  14, 35  14, 36  22, 37  22, 38  22, 39  35, 40  9, 41  110, 42  9,

43  30, 44  17, 45  17, 46  17, 47  105, 48  12, 49  25, 50  25, 51  25, 52  12,

53  12, 54  113, 55  113, 56  20, 57  33, 58  20, 59  33, 60  20, 61  20,

62  108, 63  108, 64  7, 65  28, 66  28, 67  28, 68  15, 69  15, 70  15, 71  103,

72  23, 73  116, 74  23, 75  15, 76  23, 77  23, 78  36, 79  36, 80  10, 81  23,

82  111, 83  111, 84  10, 85  10, 86  31, 87  31, 88  18, 89  31, 90  18, 91  93,

92  18, 93  18, 94  106, 95  106, 96  13, 97  119, 98  26, 99  26, 100  26}

I n [ ] : = m[1] = 4;

m[n_] /; EvenQ[n] := m[n] = Max[n, m[n/ 2]];

m[n_] /; OddQ[n] := m[n] = Max[n, m[3 n + 1]];

m[27]

Ou t [ ] =

9232
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I n [ ] : = MaximalByRange[1000],
m[#]

#
&

Ou t [ ] =

{703}

I n [ ] : = Collatz[703]

Ou t [ ] =

{703, 2110, 1055, 3166, 1583, 4750, 2375, 7126, 3563, 10 690, 5345, 16 036, 8018, 4009,

12 028, 6014, 3007, 9022, 4511, 13 534, 6767, 20 302, 10 151, 30 454, 15227, 45 682,

22 841, 68 524, 34 262, 17 131, 51 394, 25 697, 77 092, 38 546, 19 273, 57 820, 28 910,

14 455, 43 366, 21 683, 65 050, 32 525, 97 576, 48 788, 24 394, 12 197, 36 592, 18 296, 9148,

4574, 2287, 6862, 3431, 10294, 5147, 15 442, 7721, 23 164, 11 582, 5791, 17 374, 8687,

26 062, 13 031, 39 094, 19 547, 58 642, 29 321, 87 964, 43 982, 21 991, 65 974, 32 987,

98 962, 49 481, 148 444, 74 222, 37 111, 111 334, 55 667, 167 002, 83 501, 250 504, 125 252,

62 626, 31 313, 93 940, 46 970, 23 485, 70 456, 35 228, 17 614, 8807, 26 422, 13 211, 39 634,

19 817, 59 452, 29 726, 14 863, 44 590, 22 295, 66 886, 33 443, 100 330, 50 165, 150 496,

75 248, 37 624, 18 812, 9406, 4703, 14 110, 7055, 21 166, 10 583, 31 750, 15 875, 47 626,

23 813, 71 440, 35 720, 17 860, 8930, 4465, 13 396, 6698, 3349, 10 048, 5024, 2512,

1256, 628, 314, 157, 472, 236, 118, 59, 178, 89, 268, 134, 67, 202, 101, 304, 152,

76, 38, 19, 58, 29, 88, 44, 22, 11, 34, 17, 52, 26, 13, 40, 20, 10, 5, 16, 8, 4, 2, 1}

I n [ ] : = MaximalByRange[1 000 000],
m[#]

#
&

Ou t [ ] =

{159 487}

I n [ ] : = Collatz[159 487]

Ou t [ ] =

{159 487, 478 462, 239 231, 717 694, 358 847, 1 076 542, 538 271, 1 614 814, 807 407, 2 422 222,

1 211 111, 3 633 334, 1816 667, 5 450 002, 2 725 001, 8 175 004, 4 087502, 2 043 751, 6 131 254,

3 065 627, 9 196 882, 4598 441, 13 795 324, 6 897 662, 3 448 831, 10 346494, 5 173 247,

15 519 742, 7 759 871, 23279 614, 11 639 807, 34 919 422, 17 459 711, 52 379134, 26 189 567,

78 568 702, 39 284 351, 117853 054, 58 926 527, 176 779 582, 88 389 791, 265 169374,

132 584 687, 397 754 062, 198877 031, 596 631 094, 298 315 547, 894 946 642, 447 473321,

1 342 419 964, 671 209 982, 335 604 991, 1 006 814 974, 503 407 487, 1 510 222 462, 755 111 231,

2 265 333 694, 1 132 666 847, 3 398 000 542, 1 699 000 271, 5 097 000 814, 2548 500 407,

7 645 501 222, 3 822 750 611, 11 468 251 834, 5 734 125 917, 17 202 377 752, 8601 188 876,

4 300 594 438, 2 150 297 219, 6 450 891 658, 3 225 445 829, 9 676 337 488, 4838 168 744,

2 419 084 372, 1 209 542 186, 604 771 093, 1 814 313 280, 907 156 640, 453 578 320, 226 789 160,

113 394 580, 56 697 290, 28348 645, 85 045 936, 42 522 968, 21 261 484, 10 630742, 5 315 371,

15 946 114, 7 973 057, 23919 172, 11 959 586, 5 979 793, 17 939 380, 8 969690, 4 484 845,

13 454 536, 6 727 268, 3363 634, 1 681 817, 5 045 452, 2 522 726, 1 261363, 3 784 090, 1 892 045,

5 676 136, 2 838 068, 1419 034, 709 517, 2 128 552, 1 064 276, 532 138, 266 069, 798 208,

399 104, 199 552, 99 776, 49 888, 24 944, 12 472, 6236, 3118, 1559, 4678, 2339, 7018,

3509, 10 528, 5264, 2632, 1316, 658, 329, 988, 494, 247, 742, 371, 1114, 557, 1672, 836,

418, 209, 628, 314, 157, 472, 236, 118, 59, 178, 89, 268, 134, 67, 202, 101, 304, 152,

76, 38, 19, 58, 29, 88, 44, 22, 11, 34, 17, 52, 26, 13, 40, 20, 10, 5, 16, 8, 4, 2, 1}
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