
Oct 6 Math 2253H sec. 05H Fall 2014

Section 3.4 Limits at Infinity

Definition: Let f be defined on an interval (a,∞). Then

lim
x→∞

f (x) = L

provided the value of f can be made arbitrarily close to L by taking x
sufficiently large.

Similarly

Defintion: Let f be defined on an interval (−∞,a). Then

lim
x→−∞

f (x) = L

provided the value of f can be made arbitrarily close to L by taking x
sufficiently large and negative.
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Formal Definition

Definition: Let f be defined on an interval (a,∞). Then

lim
x→∞

f (x) = L

provided for every number ε > 0 there exists a number M > 0 such that

if x > M, then |f (x)− L| < ε.

Similarly, for f defined on (−∞,a)

lim
x→−∞

f (x) = L

provided for every number ε > 0 there exists a number M > 0 such that

if x < −M, then |f (x)− L| < ε.

() October 3, 2014 2 / 30



Proof that limx→∞
1
x = 0.
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Infinite limits at infinity

We may have a limit such as

lim
x→∞

f (x) =∞, or lim
x→−∞

f (x) =∞.

The right hand sides may also be +∞ or −∞.

This means that f (x) becomes unboundedly large (positively or
negatively) as x becomes unboundedly large.
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Examples

lim
x→∞

x2 = lim
x→−∞

x3 =

lim
x→∞

(x2−x) = lim
x→∞

x(x−1) =

lim
x→∞

(x4−x6) = lim
x→∞

x4(1−x2) =
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The indeterminate form∞−∞

Evaluate

lim
x→∞

(x−
√

x2 + 3x)
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Section 3.5: Graphing
Analyze the function f (x) = 5x2/3 − 2x5/3, and use the results to
produce a rough plot of the graph y = f (x).
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