[fa=b,then Ax = 0 and so

a

ff(x)dx =0

a

We now develop some basic properties of integrals that will
help us to evaluate integrals in a simple manner. We assume
that f and g are continuous functions.




Properties of the Integral

l. | cdx=clb— a), where cisany constant
mf)

b L

2 [ [F(x) + glx)] dx = j: fds + | glx) dv

&

g .
dx = ::J f(x)dx, where ¢ is any constant
7|

*h

(]I:ir—j g(x) dx

d

i j: [F(x) ]cir—J

d

&



Example-6
Use the properties of integrals to evaluate

1
f (4 + 3x%)dx.
0

p—



The next property tells us how to combine integrals of the same function over adjacent
intervals:

5, J Fx)dx + [ ? f(x)dx = .{: F(x) dx

C
i

This is not easy to prove in general, but for the case where f(x) =0and a < c < b
Property 5 can be seen from the geometric interpretation in Figure 15: The area under
v = f(x) from a to ¢ plus the area from c to b is equal to the total area from a to b.

et
.

o

0 e ol ]

FIGURE 15




Example-7
If it is known that folof(x)dx = 17 and f08f(x)dx =12,
findf810 f(x)dx.

p—



Notice that Properties 1-5 are true whether a < b, a = b, or a = b. The following

properties, in which we compare sizes of functions and sizes of integrals, are true only
fa=<bh.

Comparison Properties of the Integral

b. If f(x) = 0fora = x = b, then (bf(x]dra 0.

1. If f(x) = glx) fora = x < b, then r flx)dx = E& glx) dx.

i

8. Ifm={f(x)= M fora<x=b,then

mib — a) < j" f(x) dx = M(b - a)




For Property 8, note that if f is continuous we could take m and M
to be the absolute minimum and maximum values of f on the
inteval |a, b].

Example-8
Use Property 8 to estimate | 01 e~ dx.
Solution
e The result o Example & 15 lustrated m Fgure 1. The ntgrel 15 greater than the aea

ofthe ower rectangl and lss than the area of the square.

( 1 I

FIGURE 17




