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From: "Graeme L. Cohen" <glc@zen.maths.uts.edu.au> /QL{FQ; da Cj

Date: Mon, 18 Apr 94 17:30:40 +1000

Message—-Id: <63045.glc@zen>

Reply-To: <glc@zen.maths.uts.edu.au>

X-Popmail-Charset: English

To: njas@research.att.com

Subject: Re: test #3

Status: O

This has taken a while to get organised. Blame popmail.

The list of harmonic numbers follows, I hope.

Graeme [ Ly,

KHKXKKK KKK K KKK KK KX XK KX KKXX XXX XXX KKK KKK KKK KKK KKK LXK KKK KA XK KKK KX KKK
HARMONIC NUMBERS n < 2 x 1079 WITH THEIR FACTORISATIONS

H(n) is the harmonic mean of the divisors of n; A(n) is the arithmetic
mean of the divisors of n (if blank, A(n) is not an integer).

See below for the same numbers arranged in increasing order of H(n), and
then in lexicographic order.

The next harmonic number after the 130 in this list is:
2008725600=275.3.572.772.19.29.31.

n H(n) A{n) -
1 1 1 \j&
6 = 2.3 2 3 \ («U{)f\1>
28 = 242.7 3
140 = 272.5.7 5 28 S
270 = 2.373.5 6 45 4}/ v
496 = 274.31 5
672 = 2°5.3.7 8 84 %3453
1638 = 2.372.7.13 9 182 Q\é .
2970 = 2.373.5.11 11 270
6200 = 273.5%2.31 10 620
8128 = 2°6.127 7 >~(C
8190 = 2.372.5.7.13 15 546
18600 = 273.3.5°2.31 15 1240 ,
18620 = 27°2.5.7°2.19 14 1330
27846 = 2.372.7.13.17 17 1638 -gBY (:)
30240 = 2°5.373.5.7 24 1260
32760 = 273.372.5.7.13 24 1365
55860 = 272.3.5.772.19 21 2660
105664 = 2°6.13.127 13 8128
117800 = 273.5%2.19.31 19 6200
167400 = 273.373.572.31 27 6200
173600 = 2°5.5%2.7.31 25 6944
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237510
242060
332640
360360
539400
695520
726180
753480
950876
1089270
1421280
1539720
2178540
2229500
2290260
2457000
2845800
4358600
4713984
4754880
5772200
6051500
8506400
8872200
11981970
14303520
15495480
16166592
17428320
18154500
23088800
23569920
23963940
27027000
29410290
32997888
33550336
37035180
44660070
45532800
46683000
50401728
52141320
56511000
69266400
71253000
75038600
80832960
81695250
90409410

108421632 =
110583200 =

115048440
115462620
137891520
142990848
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.1372.31.61
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.11.13.31
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29
26
44
44
29
46
39
46
27
42
47
47
54
35
41
60
51
37
48
45
49
50
49
53
77
86
86
51
96
75
70
80
99
110
81
84
13
102
82
96
114
53
108
115
105
116
91
85
105
83
92
91
78
106
87
120

8190
9310
7560
8190
18600
15120
18620
16380

25935
30240
32760

63700

55860

40950

55800
117800

98208
105664
117800
121030
173600
167400
155610
166320
180180
316992
181545
242060
329840
294624
242060
245700
363090
392832

363090
544635
474300
409500
950976
482790
491400
659680
614250
824600
950976
778050
1089270
1178496
1215200
1474980
1089270
1584960
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144963000
163390500
164989440
191711520
221557248
233103780
255428096
287425800
300154400
301953024
318177800
318729600
326781000
400851360
407386980
423184320
428972544
447828480

459818240 =

481572000
499974930
500860800
513513000
526480500
540277920
559903400
623397600
644271264
675347400
714954240
758851424
766284288
819131040
825120800
886402440
900463200
995248800
1047254400
1162161000
1199250360
1265532840
1307124000
1352913408
1379454720
1381161600
1509765120
1558745370
1630964808
1632825792
1727271000
1862023680
1867650048
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273.373.573.7.13.59
272.373.573.772.13.19
279.373.5.7.11.31
275.372.5.772.11.13.19
279.373.11.31.47
27°2.372.5.772.13.19.107
279.7.1172.19.31
273.373.572.17.31.101
275.5%2.772.13.19.31
2712.372.8191
273.5%2.19.31.37.73
277.373.572.7.17.31
273.373.573.772.13.19
27°5.372.5.772.13.19.23
272.372.5.772.11.13.17.19
276.372.5.13.89.127
279.373.7.11.13.31
279.373.5.11.19.31
278.5.7.19.37.73
275.373.573.773.13
2.375.5.772.13.17.19
277.3723.5%2.11.17.31
2~3.373.5%3.7.11.13.19
272.3.5%3.772.13.19.29
275.372.5.772.13.19.31
273.572.772.19.31.97
2°5.3723.5%2.772.19.31
27°5.372.7.1372.31.61
273.,372.5%2.772.13.19.31
279.372.5.7.11.13.31
279.373.7.11.23.31
279.3.7.1172.19.31
275.372.5.772.13.19.47
275.57%2.773.31.97
2°3.3%4.5.7.1172.17.19
275.3.572.772.13.19.31
2745.372.5%2.773.13.31
277.373.572.17.23.31
273.373.573.7.11.13.43
2~3.3%4.5.7.1172.19.23
273.372.5.11.1372.31.61
2°5.373.573.772.13.19
279.373.7.11.31.41
278.3.5.7.19.37.73
27°7.372.572.7.13.17.31
2712.372.5.8191
2.375.5.772.13.19.53
273.374.1173.31.61
2°6.372.13.17.101.127
273.373.573.7.13.19.37
279.373.5.11.31.79
27410.374.11.23.89

118
135
140
176

94
107

88
101
130

27

73
168
168
184
187

89
156
152

96
168
153
176
209
145
186

97
189
117
189
200
161
132
188

97
204
195
189
184
215
207
143
240
164
144
240

45
159

29
101
222
158
128

1228500
1210300
1178496
1089270
2356992
2178540
2902592
2845800
2308880

4358600
1897200
1945125
2178540
2178540
4754880
2749824
2946240

2866500
3267810
2845800
2457000
3630900
2904720
5772200
3298400
5506592

4713984
5805184
4357080
8506400
4345110
4617760

5691600
5405400
5793480
8849880
5446350
8249472

5754840
33550336
9803430
16474392
16166592
7780500
11784960
14591016

A(n)
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1 1 1
6 = 2.3 2 3

28 = 272.7 3
140 = 272.5.7 5 28

496 = 274.31 5
270 = 2.373.5 6 45

8128 = 276.127 7
672 = 275.3.7 8 84
1638 = 2.372.7.13 ) 182
6200 = 273.572.31 10 620
2970 = 2.373.5.11 11 270
105664 = 276.13.127 13 8128

33550336 = 2712.8191 13
18620 = 272.5.772.19 14 1330
8190 = 2.372.5.7.13 15 546
18600 = 273.3.572.31 15 1240
27846 = 2.372.7.13.17 17 1638
117800 = 273.572.19.31 19 6200
55860 = 272.3.5.772.19 21 2660
30240 = 275.373.5.7 24 1260
32760 = 273.372.5.7.13 24 1365
173600 = 275.572.7.31 25 6944
242060 = 272.5.772.13.19 26 9310
167400 = 273.373.572.31 27 6200

950976 = 276.372.13.127 27

301953024 = 2712.372.8191 27
237510 = 2.372.5.7.13.29 29 8190
539400 = 273.3.572.29.31 29 18600
2229500 = 272.573.773.13 35 63700
4358600 = 273.572.19.31.37 37 117800
726180 = 272.3.5.772.13.19 39 18620
2290260 = 272.3.5.772.19.41 41 55860
1089270 = 2.372.5.772.13.19 42 25935
332640 = 275.373.5.7.11 44 7560
360360 = 273.372.5.7.11.13 44 8190
4754880 = 276.372.5.13.127 45 105664
1509765120 = 2712.372.5.8191 45 33550336
695520 = 275.373.5.7.23 46 15120
753480 = 273.372.5.7.13.23 46 16380
1421280 = 275.373.5.7.47 47 30240
1539720 = 273.372.5.7.13.47 47 32760
4713984 = 279.373.11.31 48 98208
5772200 = 273.572.772.19.31 49 117800
8506400 = 275.572.773.31 49 173600
6051500 = 272.573.772.13.19 50 121030
2845800 = 273.373.572.17.31 51 55800
16166592 = 27°6.372.13.17.127 51 316992
8872200 = 2°3.373.572.31.53 53 167400
50401728 = 276.372.13.53.127 53 950976

2178540 = 272.372.5.772.13.19 54
2457000 = 273.373.573.7.13 60 40950
23088800 = 275.572.772.19.31 70 329840
318177800 = 273.572.19.31.37.73 73 4358600
18154500 = 272.3.573.772.13.19 75 242060
11981970 = 2.372.5.772.11.13.19 77 155610
115048440 = 2~3.372.5.1372.31.61 78 1474980
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23569920
29410290
44660070
90409410
32997888
80832960
14303520
15495480
137891520
255428096
423184320
75038600
110583200
108421632
221557248
17428320
45532800
459818240
559903400
825120800
23963940
1630964808
287425800
1632825792
37035180
69266400
81695250
115462620
233103780
52141320
27027000
46683000

56511000 =

71253000
644271264
144963000
142990848

1867650048
300154400
766284288
163390500
164989440

1265532840

1379454720
526480500
447828480
499974930
428972544

1862023680

1558745370
758951424

1352913408
318729600
326781000
481572000
191711520
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11
.57
.5.
.5.
7.
3.
.5.
L7
LT
.5.
27
7.
L.
.5
.5
.5
.5.

80
81
82
83
84
85
86
86
87
88
89
91
91
92
94
96
96
96
97
97
99
99
101
101
102
105
105
106
107
108
110
114
115
116
117
118
120
128
130
132
135
140
143
144
145
152
153
156
158
159
161
164
168
168
168
176

294624
363090
544635
1089270
392832
950976
166320
180180
1584960
2902592
4754880
824600
1215200
1178496
2356992
181545
474300

5772200
8506400
242060
16474392
2845800
16166592
363090
659680
778050
1089270
2178540
482790
245700
409500
491400
614250
5506592
1228500

14591016
2308880
5805184
1210300
1178496
8849880

3630900
2946240
3267810
2749824
11784960
9803430
4713984
8249472
1897200
1945125
2866500
1089270
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500860800 =
400851360 =
1047254400 =
540277920 =
407386980 =
819131040 =
623397600 =
675347400 =
995248800 =
900463200 =
714954240 =
886402440 =
1199250360 =
513513000 =
1162161000 =
1727271000 =
1307124000 =
1381161600 =

n

1
6:
8190 =
237510 =
11981970 =
1089270 =
44660070 =
90409410 =
1638 =
27846 =
270 =
2970 =
81695250 =
499974930 =
29410290 =
1558745370 =
726180 =
55860 =
2290260 =
18154500 =
526480500 =
407386980 =
23963940 =
37035180 =
2178540 =
115462620 =
233103780 =
163390500 =
140 =
242060 =
18620 =
6051500 =
2229500 =
28 =

19
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~3.572.11.17.31
~2.5.772.13.19.23
~3.572.17.23.31
~2.5.772.13.19.31
~2.5.772.11.13.17.19
~2.5.772.13.19.47
~3.572.772.19.31
~2.572.772.13.19.31
~2.572.773.13.31
.572.772.13.19.31
~2.5.7.11.13.31
~"4.5.7.1172.17.19
~4.5.7.1172.19.23
~3.573.7.11.13.19
~3.573.7.11.13.43
~3.573.7.13.19.37
~3.57%3.772.13.19
~2.57%2.7.13.17.31
5.7.13
.5.7.13.29
5.772.11.13.19
5.772.13.19
5.772.13.19.41
5.772.13.19.83
7.13
7.13.17
5
5.11
.573.772.13.19
5.772.13.17.19
5.772.13.19
.5.772.13.19.53
.5.772.13.19
.5.772.19
.5.772.19.41
573.772.13.19
.5%3.772.13.19.29
~2.5.772.11.13.17.19
~2.5.772.11.13.19
~2.5.772.13.17.19
~2.5.772.13.19
~2.5.772.13.19.53
~2.5.772.13.19.107
~3.573.772.13.19
.7
772.13.19
.772.19
~3.772.13.19
~3.773.13

176
184
184
186
187
188
189
189
189
1385
200
204
207
209
215
222
240
240

105
153
81
159
39
21
41
75
145
187
99
102
54
106
107
135

26
14
50
35

2845800
2178540
5691600
2904720
2178540
4357080
3298400

4617760

4345110
5793480
2457000
5405400
7780500
5446350
5754840

A(n)

1

3

546
8190
155610
25935
544635
1089270
182
1638

45

270
778050
3267810
363090
9803430
18620
2660
55860
242060
3630900
2178540
242060
363090

1089270
2178540
1210300
28

9310
1330
121030
63700
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539400 = 273.3.572.29.31 29 18600
18600 = 273.3.572.31 15 1240
360360 = 273.372.5.7.11.13 44 8190
15495480 = 273.372.5.7.11.13.43 86 180180
32760 = 273.372.5.7.13 24 1365
753480 = 273.372.5.7.13.23 46 16380
1539720 = 273.372.5.7.13.47 47 32760
1265532840 = 273.372.5.11.1372.31.61 143 8849880
115048440 = 273.372.5.1372.31.61 78 1474980

675347400 = 273.372.57%2.772.13.19.31 189
2845800 = 273.373.572.17.31 51 55800
287425800 = 273.373.572.17.31.101 101 2845800
167400 = 273.373.572.31 27 6200
8872200 = 27°3.373.572.31.53 53 167400
27027000 = 273.373.573.7.11.13 110 245700
513513000 = 273.373.5%3.7.11.13.19 209 2457000
1162161000 = 273.373.573.7.11.13.43 215 5405400
2457000 = 273.373.5"73.7.13 60 40950
46683000 = 273.373.573.7.13.19 114 409500
1727271000 = 2°3.373.573.7.13.19.37 222 7780500
56511000 = 273.373.573.7.13.23 115 491400
71253000 = 273.373.573.7.13.29 116 614250
144963000 = 273.373.573.7.13.59 118 1228500
326781000 = 273.373.573.772.13.19 168 1945125
886402440 = 273.374.5.7.1172.17.19 204 4345110
52141320 = 273.374.5.7.1172.19 108 482790
1199250360 = 273.374.5.7.1172.19.23 207 5793480
1630964808 = 273.374.1173.31.61 99 16474392
75038600 = 273.572.772.13.19.31 91 824600
5772200 = 273.572.772.19.31 49 117800
559903400 = 273.572.772.19.31.97 97 5772200
117800 = 273.572.19.31 19 6200
4358600 = 273.572.19.31.37 37 117800
318177800 = 273.572.19.31.37.73 73 4358600
6200 = 273.572.31 10 620

496 = 274.31 5
900463200 = 275.3.572.772.13.19.31 195 4617760
69266400 = 275.3.572.772.19.31 105 659680
672 = 275.3.7 8 84
191711520 = 275.372.5.772.11.13.19 176 1089270
17428320 = 275.372.5.772.13.19 96 181545
400851360 = 275.372.5.772.13.19.23 184 2178540
540277920 = 275.372.5.772.13.19.31 186 2904720
819131040 = 275.372.5.772.13.19.47 188 4357080

995248800 = 2°5.372.572.773.13.31 189
644271264 = 27°5.372.7.1372.31.61 117 5506592
30240 = 275.373.5.7 24 1260
332640 = 275.373.5.7.11 44 7560
14303520 = 275.373.5.7.11.43 86 166320
695520 = 275.373.5.7.23 46 15120
1421280 = 275.373.5.7.47 47 30240
623397600 = 2°5.373.572.772.19.31 189 3298400
1307124000 = 275.373.573.772.13.19 240 5446350
481572000 = 275.373.573.773.13 168 2866500
173600 = 275.572.7.31 25 6944
300154400 = 275.572.772.13.19.31 130 2308880
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23088800 = 275
110583200 = 2°5
L 8506400 = 25
825120800 = 2°5
80832960 = 2°6
137891520 = 2°6
423184320 = 2°6
4754880 = 2°6
1632825792 = 276
16166592 = 276
50401728 = 276
950976 = 276
105664 = 276
8128 = 276
1381161600 = 2°7
318729600 = 2°7
500860800 = 2°7
1047254400 = 277
45532800 = 277
1379454720 = 278
459818240 = 2°8
766284288 = 279
714954240 = 279
142990848 = 279
164989440 = 279
447828480 = 279
23569920 = 279
1862023680 = 29
428972544 = 2°9
: 758951424 = 2°9
L 32997888 = 279
1352913408 = 279
108421632 = 2°9
4713984 = 2°9
221557248 = 279
255428096 = 2°9.
1867650048 = 2710
1509765120 = 2°12
301953024 = 2712
33550336 = 2712

Assoc. Prof. G. L.
glc@maths.uts.edu.
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3.89.127
3.127
17.101.127

.17.127
.53.127
.127

.7.13.17.31
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.11.17.31
.17.23.31
.17.31
9.37.73
37.73
2.19.31
.11.13.31
1.13.31
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1.31.79
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91

70
91
49
97
85
87
89
45
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27
13

240
168
176
184
96
144
96
132
200
120
140
152
80
158
156
161
84
164
92
48
94
88
128
45
27
13

329840
1215200
173600
8506400
950976
1584960
4754880
105664
16166592
316992
950976

8128

5754840
1897200
2845800
5691600

474300

5805184

1178496
2946240
294624
11784960
2749824
4713984
392832
8249472
1178496
98208
2356992
2902592
14591016
33550336

School of Mathematical Sciences

University of Technology,

Sydney



