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312 Chapter 5 Integrals

Y (2 y () = 2f(x)
y = f(x)
A y = f(x)
X X
0 a 0 a b
(a) Zero Width Interval: (b) Constant Multiple: (k = 2)
a b b
/ fx)dx =0 / kf(x)dx = k[ f(x)dx

y Cé )

max f -
. /\/ y = f(x)

min f -

0 a c b o 0l a b *
(d) Additivity for Definite Integrals: (e) Max-Min Inequality:

c b b b
/f(x)dx +/ f(x)dx =/ f(x)dx (minf) (b — a) S/ f(x)dx

= (max f)-(b — a)

FIGURE 5.11  Geometric interpretations of Rules 2-7 in Table 5.6.
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(c) Sum: (areas add)
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/ (f(x) + g(x))dx = / fydx + / g(x)dx

y ()

Ola b

(f) Domination:
If f(x) = g(x) on [a, b], then

b b
/ fx)ydx = / g(x)dx.
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EXAMPLE 2 To illustrate some of the rules, we suppose that

1 4 1
/ f(x)dx = 5, / f(x)dx = =2, and / h(x) dx = 7.
-1 1 -1

/ fx)dx = / fx)dx = —(=2) = 2 Rule 1

2. / [2f(x) + 3h(X) = / f(x)dx - 3/ h(x) dx Rules 3 and 4
-1
= 2(5) + 3(7) = 31

4 1 4
/f(x)dx=/ f(x) dx +/ fx)dx =5+ (-2)=3 Rule 5
-1 - 1
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