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In a recent article [3], Jennings established the following three theorems expressing i^+i)« a s 

a polynomial in Fn as well as expressing FmnlFn as a polynomial in Ln, where Fn and Ln are, 
respectively, the nth Fibonacci and Lucas numbers. 

Theoreml: ^ ^ ^ . i c - ^ ^ ^ S * ^ 1 ) / ? * , « , ^ 0 . 

ra^reml- F{2q+l)n = F±{-\t^M^k
k)^, n,q>0. 

k=0 

Theorems: ^ = F&{-Xt"*^[«£-Al<t\ n>0,q>\. 

In a later article [2], Filipponi derived Theorem 1 very simply by letting X- a", Y - - / T , 
and m = (2q +1) in Waring's formula, given by 

[m/2[ / y\ 
Xm + Ym= Z(- l)*~-r* k

 K){XYf{X + Y)m-2\ m>\. (1) 
k=o m-k\ J 

By letting m = 2q in the above formula, he also established the following theorem, which 
expresses L^ as a polynomial in Fn. 

Theorem* 4 , „ = £( - i )»(^> J ^ f * + * y ^ , « ) ? > 0 . 

In the same article, Filipponi derived another result by letting X - an and Y' = f3n in the iden-
tity given by (1). This result, which expresses Lmn in powers of Ln, is given by the following two 
theorems, wherein the notation of Jennings has been used: 

Theorems: ^ = ± { - 1 ) ^ ^ ^ ^ ) % , * * * 0 . 
k=o q-rK\ J 

Theorem 6: Z(2g+1)„ = h ± i - V T ^ ^ ^ ^ ) ^ ",«>-*• 

In this short article, we will first derive Theorems 2 and 3 of Jennings in a very simple manner 
by utilizing the following identity, which has been used by Carlitz in 1963 (see [1]) to obtain some 
results concerning certain Fibonacci arrays: 
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ym _ ym [(m-l)/2] / / i \ 
A _ i _ = £ (-l)k[m-K-iyXY)k(X+Y)"'-2k-\ m>\. (2) 

Using this identity, we will establish two other theorems that express L(2q+l)n I Ln and F2qn I Ln in 
powers of Fn. 

Now, letting X = an and 7 = fi" in identity (2), we obtain X + Y = an + f3n = Ln and XY = 
(afi)n = (-lf. Thus, we have 

[(w-l)/2] /- , -N 

fc=0 ^ / 
or 

[(«-l)/2] 

4„=4 i (-lr^r^-Mzr2^, »>o,m>i. ^ 
Setting zw = 2# + l, 

^+i)„ = ^i(-D(n+1)fc (%"*)#**, n,q>0. 
k=o v y 

Changing kto q-k, we may rewrite the above as 

F(2g+1)n = F±{-\r^M^k
k)Lf, n,q>0, 

k=o V J 

which proves Theorem 2. Similarly, by setting m = 2q in (3), we establish Theorem 3. 

We now state and prove the following two new theorems. 

Theorem?: F2qn = Fj£{-Xf«*+1>{£§*F?, n,q>0. 
lc=0 V ' 

jRroo/- Let X = a", Y = -p", and m = 2^ in (2). Then we have X + Y =a" - p" = 45Fn, 
XY = -(afi)" = (-l)n+\ and 

. ^ . ^ = (a»+)g»)^(_l)*r2^-*-1V_l)(^l)*5(29-2*-l)/2ir29-2*-l) „ , g > 0 . 
fc=0 ^ ' 

F2qn = 4 l ( - r P*~k ~lYk-lF?-2k-\ n,q>0. 
k=0 ^ ' 

Changing k to q -1 - k, we may rewrite the above as 

** = 44E(-i)"(9+t+1)(&+
+*iV/?*, «,«^o, 

Thus 

and hence the theorem. 

Theorem 
Jfc=0 ^ ' 
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This theorem may be established by letting X = an, Y --fin', and m = (2q + l) in (2), and 
following the same steps used to prove Theorem 7. 

Finally, it may be mentioned that similar results can be established for the Pell and Pell-Lucas 
numbers Pn and Qn using the identities given in (1) and (2). 

REFERENCES 

1. L. Carlitz. "A Fibonacci Array." The Fibonacci Quarterly 1.2 (1963): 17-28. 
2. P. Filipponi. "Some Binomial Fibonacci Identities." The Fibonacci Quarterly 33.3 (1995): 

251-57. 
3. D. Jennings. "Some Polynomial Identities for the Fibonacci and Lucas Numbers." The Fibo-

nacci Quarterly 31.2 (1993): 134-47. 
AMS Classification Numbers: 11B39, 33B10 

Announcement 

EIGHTH INTERNATIONAL CONFERENCE ON 
FIBONACCI NUMBERS AND THEIR APPLICATIONS 

June 21-June 26,1998 
ROCHESTER INSTITUTE OF TECHNOLOGY 

ROCHESTER, NEW YORK, U.S.A. 

LOCAL COMMITTEE INTERNATIONAL COMMITTEE 
Peter G. Anderson, Chairman A. F. Horadam (Australia), Co-chair M. Johnson (U.S.A.) 
John Biles A. N. Philippou (Cyprus), Co-chair P. Kiss (Hungary) 
Stanislaw Radziszowski G. E. Bergum (U.S.A.) G. M. Phillips (Scotland) 

P. Filipponi (Italy) J. Turner (New Zealand) 
H. Harborth (Germany) M. E. Waddill (U.S.A.) 
Y. Horibe (Japan) 

LOCAL INFORMATION 
For information on local housing, food, tours, etc., please contact: 

PROFESSOR PETER G. ANDERSON 
Computer Science Department 
Rochester Institute of Technology 
Rochester, New York 14623-0887 
anderson@cs.rit. edu 
Fax:716-475-7100 Phone:716-475-2979 

CALL FOR PAPERS 
Papers on all branches of mathematics and science related to the Fibonacci numbers, number theoretic facts as well as 
recurrences and their generalizations are welcome. The first page of the manuscript should contain only the title, name, and 
address of each author, and an abstract. Abstracts and manuscripts should be sent in duplicate by May 1, 1998, following the 
guidelines for submission of articles found on the inside front cover of any recent issue of The Fibonacci Quarterly to: 

PROFESSOR F. T. HOWARD, Organizer 
Box 117,1959 North Peace Haven Road 
Winston-Salem, NC 27106 
e-mail: howard@mthcsc.wfu.edu 

232 [AUG. 


