ELEMENTARY PROBLEMS AND SOLUTIONS

Edited by
A. P. HILLMAN
University of New Mexico, Albuquerque, New Mexico

Send all communications regarding Elementary Problems and Solutions
to Professor A, P, Hillman, Department of Mathematics and Statistics, Uni-
versity of New Mexico, Albuquerque, New Mexico 87106, Each problem or
solution should be submitted in legible form, preferably typedin double spacing,
on a separate sheet or sheets in the format used below., Solutions should be

received within three months of the publication date,

B-124 Proposed by J. H. Butchart, Northern Arizona University, Flagstaff, Ariz.
Show that
00
E (a,/2) =4,
i=o0
where

ao = 1, a1 = 1, az = 2,-0-

are the Fibonacci numbers,

B-125 Proposed by Douglas Lind, University of Virginia, Charlottesville, Va.

Is

n

2
Fr

k=

ever an integer for n 2 3? Explain,

464
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B~126 Proposed by J. A. H. Hunter, Toronto, Canada

Each distinct letter in this alphametic stands, of course, for aparticular
and different digit, The advice is sound, for our FQ is truly prime. What do

you make of it all?

READ
FQ

READ

N
DEAR

B-127 Proposed by Charles R. Wall, University of Tennessee, Knoxville, Tenn.

Show that

i

2L = 2 (mod5),

oIF
n

1]

2n (mod 5) .,

B-128 Proposed by M. N..S. Swamy, Nova Scotia Tech. College, Halifax, Canada.

Let fn be the generalized Fibonacci sequence with f; = a, f, = b, and

fn 4o fn + fn—i' Let g, be the associated generalized Lucas sequence defined
by g, = fn_1 +fn+1' Also let Sn =fy+fyteee + fn‘ It is true that S, = g4

and Sg = 3gg Generalize these formulas,

B-129 Proposed by Thomas P. Dence, Bowling Green State University, Bowling
Green, Ohio.

For a given positive integer, k, find
1i L) .
0BT M)

ntk* "n

B-130 Proposed by Douglas Lind, University of Virginia, Charlottesville, Va.

Let coefficients cj (n) be defined by
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1+x+x) = con) + cym)x + cy(m)x® + «oe + Cop(n)x

and show that

Generalize to
n

(1 +x+x2+...+xk)

B-131 Proposed by Charles R. Wall, University of Tennessee, Knoxville, Tenn.

Prove that for m odd

L + L 5F
_h-m ntm _
Fn—m * Fn—le Ln
and for m even
+ F F
“h-m ntm _ “n
L + L L
n-m n+m n
SOLUTIONS

Note: In the last issue, we inadvertently omitted M, N, S. Swamy from
the solvers of B-100, B-101, and B-104,
FIBONACCI-LUCAS ADDITION FORMULAS
B-106 Proposed by H. H. Ferns, Victoria, B.C., Canada.

Prove the following identities:
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2Fi +

ZLi H

F.L. + F.L, ,
i ji

I

L.L., + 5F.F,
i iv]
Solution by Charles R. Wall, University of Tennessee, Knoxville, Tennessee.
From the Binet formulas we have

FiLj + FjLi = {(ai - Bi)(aj + Bj) + ((Jtj —Bj)(f’li * 31)}

e S

1l

i+j iy,
(@7 - B ) 2F; 4o

S

and

@ + el +gl) + @ - ghe! - BY)
2@l + g1y = ar

L.L, + 5F.F.
1) 1]

i

Also solved by John H. Biggs, Douglas Lind, William C. Lombard, C. B. A. Peck,
A. G. Shannon, M. N. S. Swamy, John Wessner, David Zeitlin, and the

proposer.

AN APPROXIMATION

B-107 Proposed by Robert S. Seamons, Yokima Valley College, Yakima, Wash.

Let Mn and Grn be respectively the nth terms of the sequences (of
. . . — 2 - — —
Lucas and Fibonacci) for which Mn Mn—1 2, My =3, and Grn Grn;1 +
Gn—2’ Gy =1, Gy = 2. Prove that
M, =1+ [ V5 Gm:l ,

where m = 2" -1 and [x] is the greatest integer function,

Solution by Douglas Lind, University of Virginia, Charlottesville, Va.
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In standard notation we have M_ = L and G = F ,, where F
n ol n n+i n

and Ln are the nth Fibonacci and Lucas numbers, respectively. The prob-

lem then becomes to show

L =[1+ \/Ean] .

21’1
which follows immediately from Problem B-89.

Also solved by William C. Lombard, C. B. A. Peck, A. G Shannon, David

Zeitlin, and the proposer.

GENERALIZED FIBONACCI NUMBERS

B-108 Proposed by V. E. Hoggatt, Jr., San Jose State College, San Jose, Calif.

Let uy =p, y=¢ and w  =u +u. Alsolet S =uj+uy+---

tu. It is true that S; = 4u, and S;; = 11u;. Generalize these formulas,

Solution by Douglas Lind, University of Virginia, Charlottesville, Va.
The problem should read S; = 4u; The fact that

4k-2
W = Lok qUsk+t

i=1

where Ln is the nﬂ[1 Lucas number, appears in the solution of Problem 4272,

American Math, Monthly, Vol. 56 (1949), p. 421.

Also solved by William C. Lombard, F. D. Parker, C. B. A. Peck, A. G. Shannon,
M. N. S. Swamy, Charles R. Wall, David Zeitlin, and the proposer.

SECOND-ORDER DIFFERENCE EQUATION
B-109 Proposed by V. E. Hoggatt, Jr., San Jose State College, San Jose, Calif.

Let r and s be the roots of the quadratic equation x* -px-q = 0,

(r # s). Let U, = (™" - s")/(r - s) and v, = v + 5", Show that
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Solution by Charles W. Trigg, San Diego, California.

q = -Ts,
80

Uy T U, = (1"n+1 - sn+1)/(r - §) + (-rs)(r

n-1 _ Sn—1)/(r _ S)

[t - ) + s™r - 9]/ - )

V.
n

Also solved by Harold Don Allen, J. H. Biggs, Douglas Lind, William C.
Lombard, F. D. Parker, C. B. A. Peck, M. N. S. Swamy, Charles R. Wall,

John Wessner, David Zeitlin, and the proposer.

AN INFINITE SERIES EQUALITY

B-110 Proposed by L. Carlitz, Duke University, Durham, N. Carolina.

Show that

n
1 _ N (=1
Fon+1 ' Lon+
=0 n=0

Then
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ANOTHER SERIES EQUALITY

B-111 Proposed by L. Carlitz, Duke University, Durham, No. Carolina.

Show that

[«2] n Qo
LA\ E 1
=15
ZFmﬂ Lin+s
=0 0

Solution by the proposer.



1967 AND SOLUTIONS 471

00 00
ZJ-_lL“_ - (a-8) (1"
Fa(an+1) a2ty Bz(zn+1)
n=o n=o0
= L 1" 1
(a- 'B) Q20T 4 me(ent)
- (a-8 )Z( 1) Z o ~2(2r+1) (2nt)
n=o
—2(2r+1
= (- ﬁ)Z o 4@r )
Co
= (a-B )Z 2(2r+) - 2(2r+1)
= & TR
o0
= -1
Vs Z Lo(ar+1)
=0
L 4 2 & 4

NOTICE TO ALL SUBSCRIBERS!!!

Please notify the Managing Editor AT ONCE of any address change, The Post
Office Department, rather than forwarding magazines mailed third class, sends
them directly to the dead-letter office., Unless the addressee specifically re-
quests the Fibonacci Quarterly to be forwarded at first class rates to the new
address, he will not receive it, (This will usually cost about 30 cents for first-
class postage,) If possible, please notify us AT LEAST THREE WEEKS PRIOR
to publication dates: February 15, April 15, October 15, and December 15,



