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Dear Neil:

Many thanks for your paper on the Orchard Problem. I've been
reading some in it, but much of it is beyond my slow mind to follow.

It seems evident that I omitted the copies of 2 1/k from my last
letter, so maybe I can remember this time. The article of Boas and
Wrench contains part of one of the enclosed sequences, but in addition
has a sequence with terms one less, and this is not in your catalog.
It would go 1, 3, 10, 30, 82, 226, 615, etc., and probably is as
significant, but not as interesting, as 1, 4, 11, 31, 83, ... which
is sequence 1385.

I've been auditing a course in the history of mathematics (for
the math content rather than the history) given by D.H. Lehmer. He
always has something interesting to say. He @mve me some information
on an infinite matrix which he is studying. The following sequence
of integers is one of the byproducts:

= " 5)u, - 4u,, up =u; =1, up =3, uz=1l,...

I've included a table. He gives u,g as 5.6... X 10102. Eventually
Lehmer may publish this work so you will have more documentation.

He also gave me a copy of the first 992 integer coefficients of the
expansion of the matrix P(q) in powers of q“. They have an interesting
behavior, and are not in your catalog. The coefficients start out

i, -1, -1, -1, 0, 0, 1, 1, 2, 1, 2, 1, 1, 0, 0, -2, -1, -3, -3, -4,

-3, -5, -3, -4, -2, etc. The interval between changes of sign grows
roughly linearly (the position of the sign change is quadratic), and
the maximum magnitude of the terms between sign changes seems to

grow somewhat less than exponentially. The matrix is
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All elements are zero except the three diagonals. Also the function
P(q) is oscillatory in the range of q[ between 0 and 1, having zeros
at 0.75904..., 0.90310..., 0.93941..., etc. Lehmer says P(q) is
eyclic for certain values of q on the unit circle.

Sincerely, e

\Lezﬁﬁnnqamah
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VL =l

N 1
<k
k=1

4 2.08333 33333 33333 33333 33333 33333 33333 33333 33333
11 3.01987 73448 77344 87734 48773 44877 34487 73448 77345
31 4.02724 51954 36520 10275 98381 80253 40957 07393 20925
83 5.00206 82726 80166 05372 83247 50753 87026 43454 55216
227 6.00436 67083 45566 02337 64362 17157 40847 46508 93771
616 7.00127 40971 34160 38148 70689 33022 94507 48640 48310
1674 8.00048 55719 95779 06779 03047 96519 69744 58003 41928

4550 9.00020 80629 31140 33916 41795 01268 92862 42687 99275

12367 10.00004 30082 75807 69470 67570 74929 81720 76868 68872

N 100 + 8.9 x 10743

N = 1509 26886 22113 78832 36935 63264 53810 14498 59497

These sums are those just exceeding an integer.

H.P. Robinson 17 September 1973

For N one less than shown above, the sum is 5.8 x 10-44 less than 100.



N
7 < 1
N 2. x
k=1
1 . 100000nnnnn
4 .2N833333333 -

.30198773449
40272451954 2
50020682727 ax
. 60043667083
70012740971 -
.80004855720 -
90002030629 «
100000430983

1

4

10

29

81

220

600

1630

4433

12051

32759

89048

2 42058

6 57982

17 88581

48 61868

132 15929

359 24619

976 53241

2654 49030
7215 65276
19614 17778
53316 86305

1 44930 26000
3 93961 29215
10 70897 82157
29 11002 08852
29

11002 08852

135°
3687
1002”7
27247006007

7404

20127
t2ic/ 63315
54713 17310

48725
04278
98942
87235
20147
72849
00224
97521
45028
36734
01286
22938
18379
36244
49928
58823
03575
74410
04469
62191
32162
67211
78091
04821
31553
61671
63721

68721

33617 7
91380 /
483977
75214

35421/
89191

620277

65412 °
105817

/
61601
83315

68831
33596
45429
30401
44422
24203
99693
31262
45080
57548
40500
66031
80561
80555
91026
56024
66703
16284
24923
85926
99614
65095
97640
07388
29065
77938
00231

00231

10 70897 82157

61671

77938

e

NS3ES

228 F

N
:E::_L
k
k=1

11.00001
12.00000
13.00000
14,00000
15.00000
16.00000
17.00000
18.00000
19.00600
20,00000
21.,00000
22.00000
23,00000
24,00000
25.00000
26.00000
27.00000
28,00000
29.006000
30.00000
31.00000
32,00000
33.00000
34,00000
35.00000
36,00000
37.00000
38,00000
39.00000
40.00000
41.00000
42.00000
43,00000
44,00000
45.00000
46.00000
47,00000
48,00000
49.00000
50.00000

17086
30516
12294
13620
03782
00954
nNn148
00037
00097
00016
00004
00001
00000
00000
00000
00000
0nNono
00000
00N00
60000
00000
00000
00000
00000
nno00o
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000

36426
65633
30734
53405
67764
53825
49926
19931
33298
17442
01333
33447
19792
22722
N6079
n7607
01822
0n552
00100
00021
00036
00001
00004
0nnon2
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000

58677
36449
04673
01948
03872
63321
14390
08299
61541
18955
33292
15530
01591
01134
37230
76179
02780
83008
87039
69544
51110
81005
59280
31992
02714
25555
01205
00426
00072
00202
00071
00095
N0030
00005
00000
00000
00000
00000
00000
00000

55023
36924
50028
55447
24174
25231
52166
37045
94857
81453
51738
04905
88071
63167
79733
66984
51412
44210
92390
01060
01622
43713
70255
07384
25288
97251
60786
64246
37813
18604
59265
65456
82487
34857
41597
24815
26480
12442
04065
00569

2.71828 18284 59045 23536 01393
2.71828 18284 59045 23536 02875

HPR 28 September 1973
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775 01334

31 74453 91798

1 30025 62473 06554

21303 39803 84251 921656

3490 34872 16130 20927 86011

HPR 20 October
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112
28872
91138
96947

83490
80102
16594
04036
22947

1973
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1

3

11
173
2757

76275
78843
07533
49605
87987

49083
55981
49093
83731
99611

‘From D Hy Lmbinson



