6.4: The fundamental Theorem of Calculus

The fundamental Theorem of Calculus :

PART I If f(x) is continuous on [a,b] then g(z) = / f(t)dt is continuous on [a,b] and
differentiable on (a,b) and ¢'(z) = f(z) ’
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EXAMPLE 1. Differentiate g(z) if o (X

D)= win)
(a) g(z) = Eem ;;2(1 —5t)dt = gﬁ () dt= G(u.(X))
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PART IT If f(x) is continuous on [a,b] and F(z) is any antiderivative fort f(x) then
b Newdon~ Leibni?
[ @) de=F@) . =FO) = Fla).* Gormula_
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(Fdx = F() - F(=
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DEFINITION 2. A function I is called an antiderivative of f on an interval I of F'(z) = f(z)
for all z in I.

Table of Antidifferentiation Formulas
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EXAMPLE 3. Evaluate /1) [ * Znl\o

10 4 . _ _I_ g * Y =_—-e >
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(b) / 1 dr The integral DNE, because the function 1/x 2is not continuous at x=0.
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The given integral is so called improper integral and will be discussed
later in Section 8.9.
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