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Fundamental Theorem, Part 1

If f(¢) 1s an integrable function over a finite interval /, then the integral from any fixed
number a € [ to another number x € I defines a new function F whose value at x 1s

= f lf(t) dt. (1)
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THEOREM 4—The Fundamental Theorem of Calculus, Part 1 If f is continuous
on [a, b], then F(x) = f f(¢) dt is continuous on [q, b] and differentiable on (a, b)

and its derivative is f(x):
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DEFINITION A function F' is an antiderivative of f on an interval 7 if
F'(x) = f(x) forallxin /.
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THEOREM 6  If Fis an antiderivative of f on an interval /, then the most general
antiderivative of f on / is

F(x) + C
where C is an arbitrary constant.
EXAMPLE 2 Find an antiderivative of f(x) = 3x? that satisfies F(1) = —1.
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THEOREM 4 (Continued)—The Fundamental Theorem of Calculus, Part 2 If f is
continuous at every point in [a, b] and F is any antiderivative of f on [a, b], then

b
/ f(x) dx = F(b) — F(a).
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