
Computations with limits

Let f and g be functions such that

lim
x→x0

f(x) = l, lim
x→x0

g(x) = m

with l and m both finite. Then

lim
x→x0

f(x) + g(x) = l + m

lim
x→x0

f(x)− g(x) = l −m

lim
x→x0

f(x) · g(x) = l ·m

if m 6= 0, lim
x→x0

f(x)

g(x)
=

l

m
; if m = 0 and l 6= 0, lim

x→x0

f(x)

g(x)
=∞

lim
x→x0

[f(x)]p = lp,

lim
x→x0

af(x) = al

if l > 0, lim
x→x0

[f(x)]g(x) = lm

Intuitive and Notable limits

lim
x→+∞

ax =

{
+∞, if a > 1

0, if 0 < a < 1,

lim
x→−∞

ax =

{
0, if a > 1

+∞, if 0 < a < 1,

lim
x→+∞

xp =

{
+∞, if p > 0

0, if p < 0,

lim
x→+∞

log x = +∞,

lim
x→0+

log x = −∞,

lim
x→+0+

xp log x = 0, p > 0,

lim
x→+∞

log x

xp
= 0, p > 0,

lim
x→+∞

xp

ax
= 0, p > 0, a > 1,

lim
x→+∞

(
1 +

1

x

)x

= e,

1



lim
x→−∞

(
1 +

1

x

)x

= e,

lim
x→0

loga(1 + x)

x
=

1

log a
,

lim
x→0

ax − 1

x
= log a, , a > 0,

lim
x→0

sinx

x
= 1,

lim
x→0

1− cosx

x2
=

1

2
.

List of undetermined forms

+∞−∞, 0 · ∞,
∞
∞

,
0

0
, 00, ∞0, 1∞.
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