
 

1.5 The Fundamental Theorem of Calculus Part I

The FTC is a derivative rule that establishes a vital link

between the worlds of differential and integral calculus

Its importance cannot be overstated

To discuss the FTC we must first explore the idea of an

integral function Specifically if f is continuous on a b

consider the function
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This connection turns out to be true generally it's the

first part of the FTC

The Fundamental Theorem of Calculus FTC Part I

If f is continuous on an open interval I containing X a

then the function
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is differentiable for all EI and G 1 1 fixt That is

fit dt fix



Proof Given I we have
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Since f is continuous by the Average Value Theorem for

each h 0 there exists Cht x th such that
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by the squeeze theorem Hence
Since f is continuous
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Example What is costal dt

Solution Since flt cos t is continuous by FTC I

cos t dt cos x2

Remarks

1 FTC I allows us to differentiate an integral function

without having to first evaluate the integral

2 FTC I tells us that differentiation undoes the

integral they are inverse operations We'll explore

this idea further when we discuss FTCI

Extensions of FTC I
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It turns out that when f is continuous and h is

differentiable

fit dt fth x h'm

Why Well if 91 1 1 fit dt then G x fix by

FTC I hence

findt G 411

G hexi h I

f th x h x

as claimed Now let's revisit our example

Solution Since f t I t is continuous
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Let's see
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This is the most general version of FTCI

Extended FTCI If f is continuous and g and h are

differentiable then
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Solution Since et is continuous by the extended

version of FTCI
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