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Given a sequence of squares formed from the terms of a general Fibon-
acci sequence, It is proposed to set up a quadratic expression that will char-
acterize a given sequence of this type, 

Fi rs t let it be noted that since this is equivalent to an expression of the 
fourth degree in Fibonacci numbers 9 the characteristic number would be a con-
stant that would not oscillate in sign. To find such an expression we may pro-
ceed as follows, 

Let the original sequence be given by H = Ar + Bs where r and s 
are the roots of the Fibonacci recursion relation. Then the square term 

G = H2 = A 2 r 2 n + 2AB(rs)n + B 2
S

2 n . n n 

We now calculate three expressions, 

G2 = A 4 r 4 n + 6A2B2 + B V 1 + 4A3B(rs)nr2 n + 4AB3(rs)s2 n 

G ,G " = A 4 r 4 n + 4A2B2 + B 4 s 4 n
 + 2 A 3 B [ r 2 n - 2 ( r s ) n + 1

 + (rsf^v2^2 ] 

+ 2AB 3 [ ( t B ) n - 1 8 2 n - K i
 + ( r s ) n + 1 s 2 n - 2 ] 

, A 2 ^ 2 r 2n-2 2n+2 , 2n+2 2n-2-i + A B [r s + r s J 
G 9G = A 4 r 4 n

 + 4A2B2 + B 4 s 4 n + 2AB [ r 2 n - 4 ( r s ) n + 2 + r 2 n H 4 ( r s ) n - 2 ] 
+ 2AB3 [ s 2 n + 4 ( r s ) n - 2

 + s 2 n - 4 ( r s ) n + 2 ] 
, A 2 B 2 r 2n-4 2n+4 _,_ 2n+4 2n-4-, + A B [ r s + r s J 

Firs t let it be noted that the A2B2 terms which end the expressions for G - , 
G - and G nG n are 7A2B2 and 47A2B2

9 respectively. The AB3 and n+1 n-2 n+2 * J 

A3B terms of G - G +- can be written together as 

2 A B ( - l ) n - 1 [ A 2 r 2 n - 2
 + B 2 s 2 n " 2 ] + 2AB(-l) n - 1 [A 2 r 2 n + 2

 + B 2 s 2 n + 2 ] . 

A similar expression can be obtained for the corresponding terms of G 2* 
2 2n 2 2n 

G +2- If we let G* = A r + B s we have the following relations, 

G2 = A 4 r 4 n
 + B 4 s 4 n + 6A2B2

 + 4AB(-l)nG* n zn 
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0 , 0 ^ = A 4 r 4 n + B 4 s 4 n + 11A2B2 + e A B W ^ G * 
n-1 n+1 2n 

Gn-2Gn+2 = ^ ^ + ***** + 5 1 A 2 B 2 + 1 4 A B ( - D n G | n ' 
To eliminate all but the terms in A2B2 we need three multipliers 'x ,y ,z sat-
isfying the relations x + y + z = 0 

-4x + 6y - 14z = 0 
with the solution x:y:x = -20:10:10. Hence the required expression which gives 
a characteristic number of a quadratic character is 

2 2G - G - G . - — G rtG , n ~ k . 
n n-1 n+1 n-2 n+2 

The value of this expression is K = -50A2B2 = -2D2 since the characteristic 
number of the original Fibonacci sequence is given by D = 5AB where D is 
defined as H | - HiHa . 

If the initial terms of the sequence of squares are a s b , c , the next two 
terms are given by the recursion relation T ,- = 2T + 2T i - T o0 Hence, & J n+1 n n-1 n-2 
the fourth and fifth terms are 2c + 2b - a and -2a + 3b + 6c* We form K 
from these beginning terms of the sequence and find an expression 

K = 2a2 - 2b2 + 2c2 - 2ab - 2bc - 6ac . 
as bj and c are related by the relation N/C = N/E + \/b which becomes 

a2 + b2 + c2 - 2ab - 2bc - 2ca = 0. 
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The Fibonacci Quarterly is offering a service in which it will be pos-
sible for its readers to secure background notes for articles. This will apply 
to the following: 

(1) Short abstracts of extensive results , derivations, and numerical 
data. 

(2) Brief articles summarizing a large amount of research, 
(3) Articles of standard size for which additional background material 

may be obtained* 
Articles in the Quarterly for which this note service is available will 

indicate the fact together with the number of pages in question. Requests for 
these notes should be made to: 

Brother Alfred Brousseau 
St. Mary's College 
Moraga, Calif. 94575 

The notes will be Xeroxed. 
The price for this service is four cents a page (Including postage, ma-

terials and labor.) 


