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@ Properties of the Definite Integral

When we defined the definite integral _I': f(x) dx, we implicitly assumed that a < b. But
the definition as a limit of Riemann sums makes sense even if a > b{ Notice that if we
reverse a and b, then Ax changes from (b — a)/n to (@ — b)/n. Therefore
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We now develop some basic properties of integrals that will help us to evaluate inte-
grals in a simple manner. We assume that f and g are continuous functions.
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Comparison Properties of the Integral

b
6. If f(x) = 0 fora < x < b, then f F(x)dx = 0.

7. If f(x) = g(x) fora < x < b, then fhf(x) dx = fh g(x)dx.

8. If m < f(x) < M fora < x < b, then

mb — a) < f’ ) dx < M(b — a)
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2. Letg(x) = [; f(2) dt, where f is the function whose graph is x
shown.
(a) Evaluate g(x) forx = 0,1, 2,3,4,5, and 6. X SXX = & f]:(t\ dt
(b) Estimate g(7). °

(c) Where does g have a maximum value? Where does it
have a minimum value?

(d) Sketch a rough graph of g. 6 § ‘Hx\ dx - O
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The Fundamental Theorem of Calculus, Part 1 If f is continuous on [a, b], then
the function g defined by

g(x) =£Yf(t)dt a<x<bh

is continuous on [a, b] and differentiable on (a, b), and g'(x) = f(x).
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The Fundamental Theorem of Calculus, Part 2 If f is continuous on [a, b], then

[ ) dx = Fo) = Fa) *

where F is any antiderivative of f, that is, a function F such that F' = f.
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7-18 Use Part 1 of the Fundamental Theorem of Calculus to find
the derivative of the function.
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19-38 Evaluate the integral.
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