
Theorem (zero-times-bounded Theorem): Let lim denote any of the limits lim
x→a

, lim
x→a+

,

lim
x→a−

, lim
x→∞

, and lim
x→−∞

. Let for the points close to the point where the limit is being calculated

at the function f remains bounded. Suppose further that lim g(x) = 0. Then lim f(x)g(x) = 0.

Example: Evaluate

lim
x→∞

x3 + x2 sin(x2 + 1)

x3 + 1

Solution:

= lim
x→∞

x3
(
1 + 1

x sin(x
2 + 1)

)
x3

(
1 + 1

x3

) = lim
x→∞

1 + 1
x sin(x

2 + 1)

1 + 1
x3

=
1 + 0

1 + 0
= 1

noting that the term 1
x tends to zero while sin(x2 + 1) is bounded ,

therefore by an application of the zero-times-bounded theorem the limit

of 1
x sin(x

2 + 1) is zero.
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