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Numerous extensions of the Fibonacci and Lucas Numbers have been reported in the literature [1-6]. in this 
paper we present a computer-generated plot of the complex representation of the Fibonacci and Lucas Numbers. 
The complex representation of the Fibonacci Numbers is given by [5,6]. 

F(x) = <fox - &~x [cos (XTT) + i sin (xn)] 

where 

0 = LLs/T and F(-x) = i-l)n+1 Fix), 

and 

Re[FM] = -jL- \<t>x-<t>-xcoshx)^ ; 

lin[F(x)l = -j=r { -</>'* sin fax)) 
V5 

The Fibonacci identity: Fix) = Fix - 1) + Fix - 2) is preserved for the complex parts of Fix): 

Re [Fix)] = Re [Fix - 1)] + Re [Fix - 2)1 
and 

lm[F(x)] = lm[F(x - 1)1 + lm[F(x - 2)1. 

Figure 1 is a computer-generated Argand plot of Fix) in the range -5 <x < +5. 
The branch of the curve for positive x approaches the real axis as x increases. Defining the tangent angle of the 

curve as: 

{ Re [Fix)] I 

this angle approaches zero for large positive x since 

fJ?L = ImlFM] = 0. 
The negative branch of the curve approaches a logarithmic spiral for x large and negative. The modulus r is 

given by: 
r = I Re2[Fix)] + lm2[F(x)l ) % 

in the limit 

therefore, 
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Fig. 1 Computer-Generated Argand Plot 

of the Fibonacci Function 
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Fig. 2 Computer-Generated Argand Plot 

of the Lucas Funct ion 
l-1/Mk , 

where 
k = in (<l>A/s) and r « 

Similarly, the Lucas number identity: 

L(x) = Ffx +1) + Fix - 1) 

leads direct ly t o [ 6 ] : 
Llx) - 0 X * l-1)x<t>-x 

and the complex representation of the Lucas Numbers fo l lows 

Llx) = <px + (p~x (cos rrx + i sin TTX) 

f\l/k/7T) -kx 

with 

Note: 
Re[L(x)] = <!>* + <j>* cos TTX 

lm[Llx)] 

and 

- 7 
<J5 

lm[L(x)] 

imlFlx)] . 

0 x sin TTX . 

As wi th the previous case fo r n large and positive, the positive branch of the Lucas number curve approaches the 
Real axis. Again, the negative branch approaches a logarithmic spiral fo r n large and negative. 

if ~ m, r « <f^l/7t)
f Inr « -l^Mln 0, r ~ e^™* = e^x. 
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