MONOTONIC INCREASING AND DECREASING SEQUENCES OF S (n)

by Jim Duncan

Froblem (11)

Monotonic increasing and monotonic decreasing sequences of S(n)
were investigated for x >= 6.

First number (1) number of sequences S

in range x = & x =7 x = 8 Xx =9
inc dec inc dec ..inc dec inc dec

1 - 499 999 75 83 7 10 o 2 o 0

500 000 - 999 999 80 76 14 18 1 3 1 1

1 Q00 000 - 1 499 999 75 &3 8 10 1 2 1 1

There appears to be no evidence for a largest value for x. The sequences
for x = 9 are shown in Results Table 1.

The existence of sequences with the same first order finite differences
was then considered eg:

i = 440 S({i) = 113 i = 5073 S(i) = 89
i+l = 441 S(i+l) = 14; i+1 = 5074 S(i+1) = 59
i+2 = 442 5¢(i+2) = 17; i+2 = 3075 S{i+2) = 29

Apart from the initial quartet 2,3,4,5 all such sequences with

i < 1 000 000 are triplets. If the first order finite differences
are multiples of & then the S{(n) values appear to be prime numbers.
The values are shown in Results Table 2.
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TABLE 2

=4 S{(n-2) = 2 S(n-1) = 3 S(n) = 4

=3 S(n=2) = 3 S(n-1) = 4 S(n) = 5

n = 18 S{n-2) = & S(n=-1) = 17 S(n) = &

= 442 S(n-2) = 11 S(n-1) = 14 S(n) = 17

n = 3073 S(n-2) = 89 S(n-1) = 59 S(n) = 29

n = 6409 Sin-2) = 149 S(n-1) = 89 S(n) = 20

no= 5479 S{n-I) = 127 S(n-1) = 7% 3in) = Ti

n = 8177 S{(n-2) = 109 S(n-1) = 73 S(n) = 37

n = 13717 Sin=-2) = 211 S(n-1) = (27 S(r' =~ 43
n = 20468 S(n-2) = 379 S(n-1) = 211 S{n) = 4
n = 22391 S(n-2) = 4ét S(n-1) = 251 S(n) = 4
n = 33145 S(n-2) = 311 S(n-1) = 191 S(n) = 7
n = 39719 S(n-2) = 449 3(n—-1) = 249 S(n) = 8
n = 67771 S(n-2) = 401 S{n-1) = 251 S{n) = t
n = 73425 S(n-2) = 4617 S(n-1) = 3IS3 S(n) = 8
n = 740035 S(n-2) = 1721 S(n-1) = 881 S(n) =
n = 832297 S{n-2) = 151 S(n-1) = 127 S(n) = 10
N = 104669 S(n-2) = 231 S(n-1) = 191 S(n) = 1
n = 111307 S(n-2) = 769 S(n-1) = 439 S(n) =

n = 114427 S(n-2) = 199 S(n-1) = 1&3 S(n) = 1
n = 120323 S(n-2) = 631 S(n-1) = 379 S(n) =
n = 129928 S(n-2) = 389 S(n-1) = 2469 S(n) =
n = 146004 S(n-2) = 1973 S(n-1) = 1021 S(n)
n = 133320 S(n-2) = 1301 S(n-1) = 701 S(n) =

n = 180482 S(n-2) = 47 S{(n-1) = 59 S(n) = 71
n = 181485 S(n-2) = 1429 S(n-1) = 769 S(n) =

n = 189954 S(n-2) = S3 S(n—-1) = 113 S{n) = 17

n = 192067 S(n-2) = IS9P S(n-1) = 269 S(n) = 1
n = 198697 S(n-2) = 811 S(n-1) = 487 S(n) =
n = 209752 S(n-2) = 839 S(n-1) = 503 S(n) =
n = 227099 S(n-2) = 647 S(n-1) = 419 S(n) =
n = 231039 S(n-2) = 499 S(n-1) = 349 S(n) =
n = 253723 S(n-2) = 727 S(n—-1) = 443 S(n) =
n = 266915 S(n-2) = &31 S(n-1) = 421 S(n) =
n = 297638 S(n-2) = 1459 S(n-1) = 811 S(n) =

n = 306128 S(n-2) = 5669 S{(n-1) = 28461 S(n)
n = 324384 S(n-2) = 2749 S(n~-1) = 1429 S(n)

n = 326163 S{n-2) = 199 S(n-1) = 181 S(n) = 1
n = 342965 S(n-2) = 719 S{(n-1) = 479 S(n) =

n = 3446390 S(n-2) = 139 S(n-1) = 103 S(n) = &
n = 386906 S(n-2) = 47 S(n-1) = T47 S(n) = &
n = 409422 S(n-2) = 1861 S{n-1) = 1021 S(n)
n = 4403735 S(n-2) = 811 S(n-1) = S41 S(n) =
N = 443450 S(n-2) = 2053 S(n—-1) = 1117 S(n)
n = 443830 S(n-2) = S09 S(n-1) = 389 S(n) =
n = 4439469 S{(n-2) = 1783 S(n-1) = 991 S(n) =
n = 430043 S{(n-2) = 1151 S{n-1) = 701 S(n) =
n = 4351215 S(n-2) = 883 S(n-1) = 577 S(n) =
n = 460539 S(n-2) = 701 S(n—-1) = 491 S(n) =
n = 464212 S(n-2) = 761 S{(n-1) = S21 S(n) =
n = 470727 S(n-2) = 991 S(n-1) = 631 S(n) =
n = 473922 S(n-2) = 1481 S{(n-1) = 857 S(n) =

n = 481779 S(n-2) = 449 S(n-1) = 359 S(n) = 2
n = 511488 S(n-2) = 131 S(n-1) = 257 S(n) =
n = 512894 S(n-2) = 1383 S(n-1) = 911 S(n) =
n = 521944 S(n-2) = 1231 S(n-1) = 751 S{(n) =
n = 331775 S(n-2) = 1647 S(n—1) = 953 S{(n) =
n = Z43455 Sin-2) = 14697 S(n=-1) = 947 2(n) =

1

1

9

o1

<Q

41

3!

109

27

127

149
69

101

109
3
79
163
167
191
199
199
211

163
33
109

A it

1)
239
7
a7
= 181
271
181
26%9
199
251
271
281
281
271
233
&9
383
239
271
239
241

i



16

same
same
same
same
same
same
same
same
same
sSame
same
same
same
same
same
same
same
same
same
same
same
same
same
same
same
same
same

difference
difference
difference
difference
difference
difference
difference
difference
difference
difference
difference
difference
difference
difference
difference
difference
difference
difference
difference
difference
difference
difference
difference
difference
difference
di fference
difference

L N T 1 I T T I}

[T

LI IO | B R

honu

306
552
11746
3444
3790
840
336
612
78
264
498
258
1356
1020
2214
1590
252
552
2830
540
2490
120
1122
264
684
744
S1o

]

n
n
n

ju e Bl Bibs |

ju e |
1]

23232

n
n
n
n
n

3

n

J3 0303

365187 S(n-2)
= 574498 S(n~-2)
= 586272 S(n-2)
392537 S(n-2)
609871 S(n-2)
6293508 S(n-2)
681077 S(n-2)
708793 S{n-2)
724319 S{n-2)
= 726827 S(n-2)
731179 S(n-2)
= 751748 Sin-1)
778837 S(n-2)
792675 S(n=-2)
803427 S(n-2»
810451 S(n-2)
= 837969 S(n-2)
= 898783 S(n-2)
230311 S(n-2)
9410357 S(n-2)
943553 S(n-2)
975546 S(n-2)
997443 S{(n-2)
1026550 S(n-2)
1028985 S(n-2)
1042162 S(n-2)
1053173 S{n-2)

woanu

= 919 S(n-1) = 613 S(n) = 307

= 1381 S(n-1) = 829 S(n) = 277
= 2549 S(n-1) = 1373 S(n) = 197
= 6971 S(n-1) = 3IS27 S(n) = B3

= 1091 S(n—-1) = 701 S{(n) = 311

= 1931 S(n-1) = 1091 S(n) = 25%

= 1009 S(n-1) = 473 S(n) = 337

= 1531 S(n-1) = 919 S(n) = 307
467 S(n-1) = 389 S(n) = 311

= 881 S(n-1) = 417 S(n) = 3ISI

= 1327 S{n-1) = 829 S(n) = I3t

= 829 Sin-1) = S9% S(n) = I5T

= 2939 S(n-1) = 1583 S(n) = 227
= 2311 S(n-1) = 1291 S(n) = 271
= 4521 S(n-1) = 2377 S(n) = 163
= 3391 S(n-1) = 1801 S(n) = 211

= 883 S{n-1) = 431 S(n) = 379

= 1471 S(n-1) = 919 S(n) = 3&7
= 9851 S(n—-1) = 3001 S(n) = 151
= 1439 S(n-1) = 919 S{n) = 379

= 881 S(n-1) = 641 S(n) = 401

= 619 S(n-1) = 499 S(n) = 379
= 2331 S(n—-1) = 1429 S(n) = 307
= 947 S(n-1) = 683 S(n} = 419
= 1747 S(n-1) = 1063 S¢(n) = I79
= 1861 S({n=-1) = 1117 S(n) = 373
= 1429 S(n—-1) = 919 S(n) = 409





