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Introduction 

Suppose a certain number of baby rabbit pairs (one female, one 

male) is put into a field. Since rabbits are able to mate at the age of 

one month, at the end of the second month the female can 

produce at least another pair of baby rabbits.  Suppose that our 

rabbits never die and that the female always produces at least 

one additional baby rabbit pair every month from her second 

month on.  The puzzle that Fibonacci posed in 1200 is:  “How many pairs will 

there be, at least, after one, two, or thirty years?” 

 

Hook Problems  

1. If in the first month you have one pair of baby rabbits, at least how many pairs do 

you have at the end of the second month, the third month, and so on?  

2. Find a rule that can be used to make an Excel spreadsheet for the minimal 

number of pairs at any given month. 

3. At least how many pairs of rabbits are there after one, two, five years? How long 

will it take until your home state is covered with rabbits (the US, the Earth)?  

4. By how much in a percentage does the number of pairs increase from one month 

to the next? Can you use this to estimate the number of rabbits after 30 years? 

Compare with Excel spreadsheet. 

5. Explain why the large numbers in your spreadsheet cannot be 100% correct.  

Discuss possible causes for the mess-up. 

6. If you look at two correct consecutive numbers on your spreadsheet, how can you 

calculate the previous number in the sequence?  Write an Excel spreadsheet 

starting with the 60th and 59th numbers to “rediscover” all the previous numbers. 

7. If each pair can be sold for 0.2 silver dollars, at least how much are your rabbits 

worth at the end of the second month, the third month, and so on?  Compare 

these numbers with the original ones.  Again, write an Excel spreadsheet starting 

with the 60th and 59th numbers to “rediscover” all the previous numbers.  Discuss 

possible causes for the galactic mess-up that Excel generates. 



8. If each pair can be sold for 0.25 silver dollars, at least how much are your rabbits 

worth at the end of the second month, the third month, and so on?  Compare 

these numbers with the original ones.  Again, write an Excel spreadsheet starting 

with the 60th and 59th numbers to “rediscover” all the previous numbers.  Try out 

other silver dollar values (0.3, 0.375, 0.7, 0.75, etc).  Any idea what is going on?  

9. Visit http://www.cpearson.com/excel/rounding.htm to learn a little about how 

Excel thinks and the limits to Excel’s computational power.  Try to compute the 

Fibonacci numbers in binary. Can you discover any patterns in this binary 

sequence?   How many binary digits are in the n-th Fibonacci number? 

10. Can you use algebra to help the computer out?  Are there any methods or 

formulas you can derive to help Excel or other computational programs to more 

accurately calculate Fibonacci numbers as well as “rediscover” previous numbers 

given any two consecutive terms? 

 

Extensions 

1. Lucas Numbers:  if in the first month you have one pair of baby rabbits and in the 

second month you buy another two pairs of baby rabbits, at least how many pairs 

do you have at the end of the second month, the third month, and so on?  Again, 

write an Excel spreadsheet starting with the 60th and 59th numbers to 

“rediscover” all the previous numbers.   

2. Detective problem: a greedy bank pays interest on what is in a fixed-term account 

(meaning you are not allowed to withdraw money after an initial investment), 

with interest at a fixed rate r being paid with a delay of one month, and the bank’s 

computers always round to the nearest penny below. That is, if an is the amount 

of money in your account at month n, then an+2 = Round[an+1 + ran].  As a 

detective you know the money in the account during the 60th and 59th months 

and the interest r = 0.005% (per month).  Can you find out how much was 

deposited in the account?  

3. Let A and B be two given real numbers and consider a sequence an+2 = Aan+1+Ban  

with given starting values a0, a1.  Again, write an Excel spreadsheet starting with 

the 60th and 59th numbers to “rediscover” all the previous numbers.   

4. The Fibonacci and Lucas sequences can be extended backwards (by subtracting 

two consecutive terms instead of adding) with surprising results.  Are there any 

other starting values which yield a similar behavior?  If we ignore sign changes, 

starting the sequence with the initial values of 1 and 4 going forward (adding) is 

equal to starting with the initial values of 2 and 5 going backward (subtracting).  

The starting values of 1 and 5 going forward yields the starting values of 3 and 7 

backward.  Can you predict which pairs of starting values will exhibit such 

mirroring behavior?  Is there a general mirror law?  

http://www.cpearson.com/excel/rounding.htm

