
Math 1310: CLS Activity: Fibonacci Numbers Fall 2020

1. Count the number of clockwise (yellow) and counterclockwise (purple) spiral arms in the
coneflower below.

Clockwise spirals: 34 Counterclockwise spirals: 55
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What’s the significance of problem 1? To answer, we define the Fibonacci numbers, which
looks like this:

0, 1, 1, 2, 3, 5, 8, 13, 21, . . . .

The rule for finding terms in this sequence is: the “zeroth” term is 0; the next term is 1; to
get any other term, add together the previous two terms. Or in other words: if we denote
the ith Fibonacci number by Fi, then we have

F0 = 1, F1 = 1, Fi = Fi�1 + Fi�2 for i � 2.

2. Write down the next nine Fibonacci numbers.

34, 55, 89, 144, 233, 377, 610, 987, 1597,...FACT: Fibonacci numbers are EVERYWHERE.
See, for example, Problem 1 above. Similarly, count clockwise and counterclockwise spirals
on a pine cone: you’ll get consecutive Fibonacci numbers! Really!!

Similar things happen with sunflowers, broccoli florets, etc. See

http://pw1.netcom.com/emerrills/fibphi.html
3. Now we look at ratios of successive Fibonacci numbers. That is, we look at the sequence
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= 1.608037, . . . .

Write down the next seven ratios in this sequence. Then write these seven terms as decimal
numbers, with at least six places after the decimal point. Do these ratios appear to be
converging? That is, do they appear to be zeroing in on a particular number? If so, what
(approximately) does this number appear to be (to as many decimal places as you care to
speculate)? They seem to be bouncing up and down around some number that seems to be
around 1.60803.
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FibRQacci_2020
# PURJUDP WR JHQHUDWH FLERQDFFL QXPEHUV 
 
# FLUVW ZH VHW XS DQ HPSW\ OLVW IRU WKH YDOXHV ZH'UH DERXW WR FRPSXWH 
 
FLENXPEHUV=[] 
 
# WH'UH JRLQJ WR FRQVWUXFW FLERQDFFL QXPEHUV FB0 WKURXJK FBQ.  FRU 
VWDUWHUV, ZH'OO FKRRVH Q=10: 
     
Q=10 
 
# CUHDWH D OLVW RI WKH LQGLFHV 0 WKURXJK Q: 
   
DRPDLQ=[0,1..Q] 
 
# WH QRZ GHILQH WKH ILUVW WZR FLERQDFFL QXPEHUV FB0 DQG FB1 WR HTXDO 
]HUR WR RQH UHVSHFWLYHO\, DQG VWRUH WKHVH QXPEHUV DV WKH ]HURWK DQG 
ILUVW HQWULHV LQ WKH DERYH OLVW: 
 
FLENXPEHUV.DSSHQG(0) 
FLENXPEHUV.DSSHQG(1) 
 
# NH[W, ZH FUHDWH D ORRS WKDW:  (D) GHILQHV WKH QH[W FLERQDFFL QXPEHU 
(VWDUWLQJ ZLWK FB2) DV WKH VXP RI WKH  
# SUHYLRXV WZR, DQG (E) VWRUHV WKLV QHZ FLERQDFFL QXPEHU DV WKH QH[W 
HQWU\ LQ WKH OLVW FLENXPEHUV.  TKH SURFHVV VWRSV  
# DIWHU WKH QWK FLERQDFFL QXPEHU FBQ LV JHQHUDWHG.   
 
IRU L LQ [2,3,4,5,6,7,8,9,10]: 
    FLENXPEHUV.DSSHQG(FLENXPEHUV[L-1]+FLENXPEHUV[L-2]) 
 
#NRZ ]LS WRJHWKHU WKH GRPDLQ DQG WKH FRUUHVSRQGLQJ FLERQDFFL QXPEHUV 
(WKDW LV, SDLU HDFK LQGH[ Q ZLWK FBQ): 
 
SRLQWV=]LS(DRPDLQ,FLENXPEHUV) 
 
# NRZ IRU WKH JUDSK 
 
OLVWBSORW(SRLQWV,PDUNHU='R',FRORU='JUHHQ',D[HVBODEHOV=['$Q$','$FBQ$'])¦
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# WH FDQ FRQQHFW WKH GRWV 
 
OLVWBSORW(SRLQWV,PDUNHU='R',FRORU='UHG',D[HVBODEHOV=
['$Q$','$FBQ$'],SORWMRLQHG=TUXH)¦
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# LHW'V JLYH D QDPH WR WKH DERYH JUDSK 
 
FRROJUDSK=B¦
       
#LHW'V VDYH FRROJUDSK WR D SGI ILOH 
 
FRROJUDSK.VDYH('ILEJUDSK2.SGI')¦
       ILEJUDSK2.SGI
¦
       

https://sage.colorado.edu/home/stade/193/cells/28/fibgraph2.pdf

