
Why is the Evaluation Theorem (Fundamental Theorem of Calculus, Part II) True?

First, we want to recall the Mean Value Theorem (MVT) À

It states that if  is differentiable on an interval , then there must be a point JÐBÑ Ò?ß @Ó -
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We will use the Mean Value Theorem to see why the Evaluation Theorem is true.

The Evaluation Theorem says
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We will follow this recipe and use our  to choose the 's  in a very clever way.freedom B3
‡

Ð ÑIn fact, we'll let the Mean Value Theorem do the choosing for us!
      

So, for each value of 8:   the subintervals are Ò+ œ B ß B Óß ÒB ß B Óß ÞÞÞ ß ÒB ß B Óß ÞÞÞß! " " # 3" 3

ÒB ß B Óß ÒB ß B Ó8# 8" 8" 8 .  Use the Mean Value Theorem on each subinterval as
follows:

MVT says that there is a point  in the interval  where - ÒB ß B Ó J ÐB Ñ  JÐB Ñ3 3" 3 3 3"
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We use   to be our sample point  in , and form the Riemann sumthis - B ÒB ß B Ó3 3" 33
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 Then take the limit as .  We get that8 Ä ∞
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But we can greatly simplify the 's we chose  W À W œ8 8
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    (almost everything cancels out!)
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So  every W œ8 JÐ,Ñ  JÐ+Ñ (because of the very clever way we chose the sample
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             which is what we wanted to show.œ JÐ,Ñ  JÐ+Ñß


