
3.3  Answers
A-Level Mathematics Project

The Collatz Conjecture
3.3.1  Solutions to 3.1 The Monster 27 Sequence



...

6212441 31 94

4714271214161

484 364 182

8227

107322

242 121 31 274

137412206103466

233 175 526

310155

700 350 263 790

3951186593

251

17801336

668 502

890445

334 167 754 377

1132566283

719

850638

319 1438

4251276

958 479 2158 1079

323816194858

2051

24291822

911 4102

72883644

2734 1367 6154 3077

923246162308

976

1154866

433 325

5771732

1300 650 488 244

12261

[ 6 marks ]



The updated Collatz 100 Table is;

91 92 93 94 95 96 97 98 99 100
81 82 83 84 85 86 87 88 89 90
71 72 73 74 75 76 77 78 79 80
61 62 63 64 65 66 67 68 69 70
51 52 53 54 55 56 57 58 59 60
41 42 43 44 45 46 47 48 49 50
31 32 33 34 35 36 37 38 39 40
21 22 23 24 25 26 27 28 29 30
11 12 13 14 15 16 17 18 19 20
1 2 3 4 5 6 7 8 9 10

Collatz 100 Table

[ 2 marks ]



3.3.1  Solutions to 3.2 Exercise

Answer 1

( i ) Starting to working through the numbers not yet accounted for...


45

51 232 116

33

154 77

53

54

160

18837612525055 83166

100 ...

68 ...

58 ...

80 ...

27 ...

94

[ 6 marks ]
( ii ) A longer sequence...



14328695 430 215

646323970485364

19063

1456728

182 91 ...

[ 3 marks ]



( iii ) Some more that join on to known numbers quickly...


67

69

66

202

208 104

73

75

110202

226

101 304 152

113 340 170

33 ...

76 ...

52 ...

55 ...

85 ...

[ 5 marks ]
( iv ) Another longer sequence ...



179358119 538 269

808404202101

23879

30415276

...

[ 3 marks ]
( v ) Short ...



24481 122 61 ...

[ 1 mark ]

( vi ) Long ...


87 261

74

131 394 179 592 296 148

...

[ 2 marks ]



( vii ) Going for the finish ...

90

93

97

140280

292

11222444899 149298

146

...45

70 ...

73 ...

...56

[ 4 marks ]
Answer 2
( i ) 118

[ 2 marks ]
( ii ) 97

[ 2 marks ]
( iii )
Total Stopping Times 101 - 200

1 2 3 4 5 6 7 8 9 10

100 25 25 87 12 38 12 100 113 113 113

110 69 20 12 33 33 20 20 33 33 20

120 95 20 46 108 108 108 46 7 121 28

130 28 28 28 28 41 15 90 15 41 15

140 15 103 103 23 116 116 116 23 23 15

150 15 23 36 23 85 36 36 36 54 10

160 98 23 23 111 111 111 67 10 49 10

170 124 31 31 31 80 18 31 31 31 18

180 18 93 93 18 44 18 44 106 106 106

190 44 13 119 119 119 26 26 26 119 26

[ 12 marks ]
( iv ) Four: none found between 1 and 200

Five: five consecutive 28s are highlighted 
(There's also five consecutive 25s on the join between the two tables)
Six: none found between 1 and 200

[ 4 marks ]
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