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1 Fibonacci Sequence

Have you ever pulled petals off a daisy? If you look at the yellow center of a daisy, you notice that the center

consists of sets spiraling out. These spirals are not unique to daisies! Look, for instance, at the bottom of a

pineapple or a pinecone. There is one set of spirals going clockwise and one going counterclockwise.

These and many other patterns in nature are actually mathematical!

Over 800 years ago, an Italian mathematician named Leonardo de Pisa (also known as Fibonacci) wrote a

book introducing the Hindu-Arabic number system to Europe. This is the number system that we use today

with digits 0,1,2,3,4,5,6,7,8,9; his book convinced many 13th century mathematicians in European to use

this system. In his book, he included the following word problem about rabbit populations:

“A certain man put a pair of rabbits in a place surrounded by a wall. How many pairs of rabbits can

be produced from that pair in a year if it is supposed that every month each pair begets a new pair from

which the second month on becomes productive?” (Liber abbaci, pp. 283-284)

In studying this problem, the following sequence of numbers arises

0, 1, 1, 2, 3, 5, 8, 13 . . . .

Try to determine the next few values. Note that fibn = fibn−1 + fibn−2.

Here are a few more:

0, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144

2 Fibonacci Numbers and Plants

The Fibonacci numbers occur a lot in nature! Count petals and leaves and look at spirals. Fibonnaci
numbers optimize certain properties and describe branching in trees, arrangement of leaves on a stem, the
florets of a sunflower, and many other things!
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For instance, seed arrangements form an optimal packing so that, no matter how large the seed head, they
are uniformly packed at any stage.

Also, many plants show the Fibonacci numbers in the arrangements of the leaves around their stems. If we
look down on a plant, the leaves are often arranged so that leaves above do not hide leaves below. This
means that each gets a good share of the sunlight and catches the most rain to channel down to the roots
as it runs down the leaf to the stem.

3 Golden Mean Ratio

Consider the ratio of fibn/fibn−1:
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These numbers are approaching ϕ = 1.6180339887498948482045868343656 . . .. Try to find objects in the
room with this ratio. Golden spirals appear in cross-sections of a Nautilus sea shell.

4 Optional Activity 1

Consider instead the Lucas numbers instead of starting with 0 and 1 start with 2 and 1:

2, 1, 3, 4, 7, 11, 18, 29 . . . .

What other sequences can you make?
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