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The Fibonacci numbers were brought to the mathematical world thanks to Leonardo of Pisa(or Leonardo
Pisano). Leonardo Pisano is commonly referred to as Fibonacci thanks to his father, Guglielmo Bonaccio
and some misinterpretations and misunderstandings. Leonardo came to be called filius Bonacci (“son of
Bonaccio”) which then became Fibonacci and stuck.

Originally Fibonacci came about the Fibonacci sequence by telling a story about rabbits and their mating
habits if they were to mate once a month forever. However it is easier to understand when looking at bee
colonies. Bee colonies are typically made up of one queen, many female workers, and some male drones.

A female worker has two parents (a male bee and the queen) while a male drone has one parent (the queen).
If we look at the family tree of a single (1) male we find that he has one (1) parent. That one female parent
had two (2) parents (a male and female). The original male bee has three (3) great-grandparents, as his
mother had two parents and father had one, and so on (Fig 1).

Number pattern

Fib <-1
Fib[1] <- 1
Fib[2] <- 1
for(i in 3:100){

Fib[i] <- Fib[i-1] + Fib[i-2]
}

Fib[1:14]

## [1] 1 1 2 3 5 8 13 21 34 55 89 144 233 377

This sequences appears in nature surprisingly often (Fig 2, 3, 4). It can be found in the number of petals on
a flower, spirals on a sunflower, pineapple, and other plants, a nautilus shell, etc.

What happens if we square the original sequence?

Fib[1:14]^2

## [1] 1 1 4 9 25 64 169 441 1156 3025
## [11] 7921 20736 54289 142129

It’s not that interesting to look at just yet, but take a look at the numbers closely.

Add up squares of first few

1 + 1 + 4 = 6 (which is 2 x 3)

1 + 1 + 4 + 9 = 15 (which is 3 x 5)

1 + 1 + 4 + 9 + 25 = 40 (which is 5 x 8) . . .

Math is pretty amazing!
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The Fibonacci Spiral (as seen in Nautilus Shells)

Putting squares to the numbers.

1x1 square, 1x1 square, 2x2, square, 3x3 square, 5x5 square, etc. creates this spiral.

The outermost square in this image is 55x55 (Fig 5). The area of the entire rectangle is 55x89 which is the
next number in the Fibonacci sequence.
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The GOLDEN RATIO!

13 / 8 = 1.625

21 / 13 = 1.615

34 / 21 = 1.619

55/34 = 1.617

The golden ration = 1.61803. . . .

Fibbed <- Fib[1:30]
for(i in 2:100){

Fibbed[i] <- Fibbed[i+1]/Fib[i]
}

Fibbed[1:15]

## [1] 1.000 2.000 1.500 1.667 1.600 1.625 1.615 1.619 1.618 1.618 1.618
## [12] 1.618 1.618 1.618 1.618

plot(Fibbed[1:9]~Fib[1:9], xlab = "Fibonacci Number", ylab = "Ratio")
lines(Fibbed[1:9]~Fib[1:9])
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Although this beautiful series of numbers with implications seen in the real world, his greatest achievement
(for which he seems to be less known) is his help in popularizing the Modern Number System (i.e. 0 1 2 3 4 5
6 7 8 9) instead of the Roman Numeral System (I, V, X, L, C, M, etc.). Keep an eye out for the Fibonacci
sequence, Fibonacci spiral, and the golden ratio as you explore your data or the nature around you. And be
thankful every single day that we have our current numbering system so we don’t have to write the Fibonacci
sequence out as:

I I II III V VIII XIII XXI XXXIV LV LXXXIX CXLIV CCXXXIII CCCLXXVII
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