354 SOME CONGRUENCES FOR FIBONACCI NUMBERS DEC. 1974

Relying on the known result that the period of divisibility by msm» (my,m5 co-prime) is given by O(mmo)=
LCM(z7,z2) (see Wall [6]), we get the results:
LCM(3,5) =15, and so Fg is the first Fibonacci number to be divisible by 10. /cm (6,25) = 150, and so F 59 is
divisible by 100. LCM(12,625) = 7,500 and so F 7500 is divisible by 707
This has been an exercise in finding the z numbers. By an extension of the argument we can produce the corres-
ponding k¥ numbers—the period of recurrence of the Fibonacci numbers (mod m2}.

REFERENCES

1. S.N. Collings, “Fibonacci Numbers,”” Mathematics Teaching, No. 52 (1970}, p. 23.

2. D.E. Daykin and L.A.G. Dresel, “Factorization of Fibonacci Numbers,” The Fibonacci Quarterly, Vol. 8, No. 1

(February 1970), pp. 23-30.

V.E. Hoggatt, Jr., Fibonacci and Lucas Numbers, Houghton-Mifflin, Boston, 1969, p. 59.

A.G. Marshall, ““Fibonacci, Modulo n,"” Mathematics Teaching, No. 46 (1969), p. 29.

5. J. Vinson, “The Relation of the Period Modulo to the Rank of Apparition of m in the Fibonacci Sequence,”
The Fibonacci Quarterly, Vol. 1, No. 2 (April 1963), pp. 37-45,

6. D.D. Wall, “Fibonacci Series Modulo m,” American Math. Monthly, Vol. 67 (1960), pp. 525—532.

= w

7. 0. Wyler, ““On Second-Order Recurrences,” American Math. Monthly, Vol. 72 (1965), pp. 500—506.
Fodedodeddok
[Continued from page 350.]
[k/2] b ke _
= bk = — 1)
(5) Filx) Eg (e e (K77 ) qugpll-110)
=

Write
hilx) = (1 =agx +(=1)¥x2Jgylx)
(6) ; ek = llr—sbjal® + [(sa—rib]* .
Following Riordan [6], with ag=2 and hgfx)=1— x, we eventually derive
c7+5VEx = hylx)
co—x(2e + 552) = haolx) - 2e i‘flo(—)() —(ag+az)xgol—x) }
c3+ 55 x(3e +552) = hslx) - 39{ hel—x)—(ag +a3)xy1(—x)}
7 cq— x(262 + 205%¢ + 255%) = h4lx) — 4e ; hol—x) — (as+azlxgo(—x) }
+ 292{ holx) — (aq — ap)xgo(x) }
c5—eq = hglx)— 5e { h3(-x) —(az+ a5)xg3(—x}} + 532{ hylx) — (a5 — aﬂxg;(x)}
where ey = 2% — 5r%s + 30,252 — 40r%5° + 35rs% — 105°
Substituting values of ax = ak +b6%, we have
hilx) = /5 (r+sx)
halx) = 5(r? — s%x) — 10exgo(—x) .
(8) , h3lx) = 55 (r3 +s3x) — 15exg1(—x)
halx) = 25(r% = s%x) — 40exgo(—x) + 500 %xgolx)
hslx) = 25\5 (r® +s%x) — 75exg3(—x) + 125¢°xg 1 (x) .
These functions lead back to (2).
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