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• Fibonacci numbers:
F0=0, F1=1 (by definition)
Fn = Fn-1 + Fn-2 for n>1
0, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, …

• Lucas numbers:
L0=2, L1=1 (by definition)
Ln= Ln-1 + Ln-2 for n>1
2, 1, 3, 4, 7, 11, 18, 29, 47, 76, 123, 199, …

• Lucas - Fibonacci relationship:
Ln = Fn-1 + Fn+1 e.g.: n=5, L5 = F4 + F6

7 = 2 + 5
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Turing’s Sunflowers CS Project

• Citizens are invited to grow their own sunflowers
• A guide to counting was provided
• Participants submitted a photo and/or parastichy counts
• Experiment consisted of four phases: 1) get planting, 2) keep growing, 

3) measure and count, and 4) see the results
• Data provided would be pooled and made public
• Data submitted were reviewed by the project leaders (professional 

scientists)
• 745 parastichy counts, 479 in agreement and 266 in disagreement with 

the scientists



Fibonacci pair structure (89,55)

Clockwise (89) Anticlockwise (55)
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Double Fibonacci structure (68,42)

Clockwise (68) Anticlockwise (42)
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Lucas pair structure (76,47)

Clockwise (76) Anticlockwise (47)
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Main results

• Fibonacci structures are commonly found in the 
patterns in the seedheads of sunflowers: Fibonacci pairs 
(Fn/Fn) represent the 66.6% of all the observations

• Evidence that Fibonacci structures do not appear in all 
sunflowers – deviations are often observed

• Departure from rotational symmetry
• Clockwise/anticlockwise asymmetry
• Disordered regions prevent a correct assignment of the 

parastichy number 
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