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Introduction:
In about 540 B.C., A cult formed by the Greek philosopher Pythagoras of Samos, whose 

disciples went by the name of Pythagoreans,  would use secret symbols to identify themselves as 
members, most notably the pentagram; a symbol that could only be correctly reproduced by 
Pythagoreans  for only they knew the required ratio to create it.  In 300 B.C., this ratio, now known as 
the golden ratio, was made public by its definition in book VI of Euclid's Elements.  The golden ratio 
is widely perceived to be the ideal length to width proportions of nature, and some even believe it 
may contain mystical powers.

In 1202 A.D., A famous problem involving immortal incestuous rabbits was posed by the 
Italian mathematician Leonardo of Pisa, more commonly known as Fibonacci, in his historic book on 
arithmetic titled Liber Abaci, which translates to The Book of Abacus or The Book of Calculation; 
from this problem's solution a sequence of numbers was discovered, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 
..., that is now commonly known as the Fibonacci sequence.  These mystifying numbers can be found 
around nature in things such as the spiral arrangements of pinecones, the leaf arrangements in trees 
and sunflowers, among other things.

In 1609 A.D., it was discovered by Johannes Kepler,  a German mathematician, that these 
two seemingly unrelated mathematical marvels do in fact share common ground.  As it turns out, the 
Fibonacci sequence asymptotically approaches the golden ratio, a phenomenon easily proven using 
linear algebra.

With a little linear algebra we have unlocked the secrets of the Pythagoreans and the 
immortal rabbits.  We have demonstrated how a simple linear model can break down the 
complexities of the mysterious Fibonacci sequence into a function of just a single variable.  
Now should we ever  encounter a real world situation of immortal incestuous rabbits, we would 
know the exact date they would exceed our population and take over the world.   

 You have also seen how this function approaches a constant value as its single variable 
gets bigger and bigger; what's interesting of course is how this constant value is the same ratio 
used by Pythagoras and his disciples to pass their esoteric messages in the form of pentagrams 
over two thousand years ago.  One can only imagine what other secrets remain to be unlocked 
by the all seeing eye of linear algebra. 
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Our linear model gives us a function for which we can calculate the   term in the Fibonacci 
sequence.  As we can see in the diagram below, our function approaches the golden ratio as  
increases to infinity.  

The Fibonacci Sequence is defined recursively using the following formula:
Fn = Fn-1 + Fn-2

Therefore, using this formula we need to calculate the two prior numbers, n-1 and n-2, in order to 
calculate n. On the other hand, with the application of Linear Algebra, as demonstrated above, an 
explicit formula is created to find any number in the Fibonacci Sequence.  For example, the 
Fibonacci Sequence is as follows: 

0, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, …
To demonstrate that the explicit formula is accurate, we will use it to find F11 = 55. 
Since we want to find the 11th term we will let k = 8
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