Ia ACADEMY

Section (4.5) :



m THE DEFINITE INTEGRAL

® RIEMANN SUMS AND THE DEFINITE INTEGRAL

4.5.1 DEFINITION A function f is said to be integrable on a finite closed interval
[a, b] if the limit
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exists and does not depend on the choice of partitions or on the choice of the points x;*
in the subintervals. When this is the case we denote the limit by the symbol

which is called the definite integral of f from a to b. The numbers a and b are called

the lower limit of integration and the upper limit of integration, respectively, and
f(x) is called the integrand.

4.5.2 THEOREM If a function f is continuous on an interval [a, b), then f is inte-

grable on [a, b], and the net signed area A between the graph of f and the interval
[a, b]is
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» Example 1 Sketch the region whose area is represented by the definite integral, and
evaluate the integral using an appropriate formula from geometry.
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» Example 2 Evaluate
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I PROPERTIES OF THE DEFINITE INTEGRAL

4.5.3 DEFINITION

(a) If aisin the domain of f, we define
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(b) If fis integrable on [a, b], then we define
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» Example 3
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4.5.4 THEOREM [If f and g are integrable on |a, b] and if c is a constant, then cf,
f+ g,and f — g are integrable on |a, b] and
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» Example 4 Evaluate {
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4.5.5 THEOREM [If f is integrable on a closed interval containing the three points

a, b, and c, then ) . )
/ f(x)dx = / f(x) dx+/ f(x)dx

no matter how the points are ordered.
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4.5.6 THEOREM

(a) If f is integrable on [a, b] and f(x) > O for all x in [a, b], then
b
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(b) If f and g are integrable on |a, b] and f(x) > g(x) for all x in [a, b], then
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