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62 / SOLUTIONS TO PROBLEMS AND CONJECTURES

K' 2 the “assumption of the proof” is shown to 1mply a contradiction. and the
Theorem is proven.

Discuss the merits of this “proof.”

Solution by many readers:

If a. b, and c are integers which solve Equation (1) for n > 2, then there must
b2 solutions in which q, b, and ¢ are relatively prime, since any common factors

- ¢:in be divided out. There is no reason at all to suppose that

Ln

a2

L1na

Eq uation (3). will be equal to an integer d. For example, fora=5,c¢= 7. and
= 3.1he above expression is equal to 4.22577 ... Therefore, r in Equations

) (5).and (6) is not an integer. Yet r is later assumed to be an intege:.

*356. Franciscan Order by Francis Cald, Tokyo, Japan (JRM 7(4), p. 218)

Consider the sequence that begins, 1,3,6,11,4,15,2,19,38.61,32.63,2
(£.24.71,18,77.16,83,12. ... The first term F| = 1. Using the prime
&uences Py=2.Py=3,... . the(n+l)stterm F,, isdefined as F, - P, if
_is number is positive and has not appeared earlier in the sequence. O:herwise,

Zq+1 = £, + P, unless this number has appeared earlier in the sequence. in
which k_>e F,+1 0.

a. Does everv integer eventually appear in the sequence?
b. Does zero appear infinitely many times? Does it appear at all?
¢. What is the rate of growth of (F,)?

Corputer programmers are invited to generate more data to enable informed
Tlesses 10 be made.

Solution by JRM Readers, Keith Gruenberger, F. Kierstead and H. Nelson

Discussion: The behavior of this sequence for the first 200 or so valies is
-ither irregular. then a reasonable regularity sets in. The plot shown in Fig. 1
Z2monsirates its gross behavior. In more detail, it jumps around until the first
z2ro is reached at index 117. then ping-pongs back and forth between odd
vilues beginning with the 118th prime (643) and even values beginning with
21e sum of the 118th and 119th primes (1290), the odd numbers gradually
“inishing, the evens gradually increasing, through index 169 (1464). at which
fgfht it is unable to go down to 455 so must go up to 2473. It bounces around
:omewnat then. till at term 187 it settles down again, and proceeds: 1332, 215,
-338.209, 1360. 207, 1370, 199, 1380, 193, 1386, 185. At this poin: the next

Figure 1. Plot

prime is 1213, but
by definition, so i
behaves similarly {
That is, after a zer
down, generally ©
anomaly, until the
brief bizarre jump
the next prime. A
occur at 1997,36
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