How did you get “e” dollars in your bank account?
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) is a transcendental number. That is, it is an irrational number but cannot be obtained from the solution of an algebraic equation such as x2 = 5. So where (students ask) do we find this “e” in ‘nature’?

ex/ Let’s put $1 in your bank account (college fund perhaps?). Let’s assume a 100% interest rate. Then at the end of the year you’ll have ___ . Now someone will point out that this isn’t ‘realistic’ but bear with us… 
      Another bank says, “Wait, we’ll give you 100% interest also, but we compound quarterly. This would mean that after 3 months (April 1st) you’ll have $2 right? Nope, check your account balance and you’ll find you have $1.25. You don’t get 100% every quarter (3 months), you get 25%. At the end of June, say July 1st, the bank will calculate 25% on your new balance and add that interest (a little more than $.25 this time). In October…etc.   Let’s do the math…

Jan 1st  you have $1
April 1st you have 
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(Easy so far, but slow down…)

July 1st  your interest earned will be 
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 which added to 
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 gives: 
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Now ‘factor out’ the 
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 to get 
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 or 
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.  (That was the tricky part!)

October 1st your interest earned will be 
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 (Assume the July 1st total is correct!).

Added to your previous total of 
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, you’ll have 
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 $ in the bank!

Now ‘factor out’ the 
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to get 
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.   (Try it one more time!)

Jan 1st  your interest earned for the last 3 months of the year will be 
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Added to your previous total of 
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, you’ll have 
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Now ‘factor out’ the 
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to get 
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or $2.44 in the bank.

We say the ‘nominal interest rate’ is r = 1.00. The ‘effective rate’ (APR) is 1.44

For $1 compounded ‘n times’ in a year, our total will be $
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How much does a $1 earn at r = 1.00 (100%) when compounded daily? 
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= $2.71  
Hmm… pretty close to that ‘e’. So what does ‘compounded continuously’ mean?

Difficult to explain in words… “compounded an infinite number of times” perhaps? 
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 is the definition of “e”. You’ll have $2.72 in the bank!  After t years, you’ll have 
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dollars. So if $1000 was put in your college fund at 4% compounded continuously, you have after t years: 
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