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Answer for Part I: 

Length Each Branch 1 0.44 0.19 0.08 0.04 
Length of all new Branches 1 0.88 0.77 0.67 0.59 
Length of All Branches 1 1.88 2.65 3.32 3.91 
Years 1 2 3 4 5 
 

This is what is called a convergent series. The series is called “convergent” because the sum is 
converging to a certain number, rather than growing to infinity. 

The series length sum of all new branches starts like this: 
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If we let x be the year number, then the following formula represents the sum of the lengths of 
the new branches: 
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The entire series can be expressed as: 
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The sum of this infinite series converges to 8 (the larger term in the equation) and so the answer 
to the puzzle is: 8 meters 

 

Answer for Part II: 

Length Each Branch 1 0.5 0.25 0.13 0.06 
Length of all new Branches 1 1 1 1 1 
Length of All Branches 1 2 3 4 5 
Years 1 2 3 4 5 
 

Even though this problem seems only a little different, it actually has a very different solution. 
Each year the length of each branch is only half of the length of the previous year branches but 
the new branches have doubled in number. This means the new growth every year, is exactly 
equal to the growth of the year before. In other words, each year, the tree grows by 1 meter – 
the growth is merely spread out among more and more branches. After an infinite number of 
years, the total length of all the branches is infinite. 
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Answer for Part III: 

Why, you might ask, does a small difference of 1/16 in the puzzle, change the answer so 
dramatically from 8 to infinity? It is because in the first puzzle, the sum length of new growth is 
always less than the sum length of the old growth. This means the series converges to a fixed 
number. In the second puzzle, the sum length of the new growth is the same as the sum length 
of the old growth. Whenever the sum length of the new growth is equal to or the same as the 
sum length of the old growth, the series will diverge to infinity. Ah, the mysterious nature of 
mathematics… 

 

 


