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1.16 Continuity

Let n,m 2 Z>0 and let p 2 R
m. A function f : Rn

! R
m is continuous at p if

lim
x!p

f(x) = f(p).

1.16.1 xn and ex are continuous

Proposition 1.8.

(a) Let n 2 Z>0. The function f : C ! C given by f(x) = xn is continuous.

(b) The function f : C ! C given by f(x) = ex is continuous.

1.16.2 Behavior of xn as n 2 Z>0 gets large

HW: Let x 2 C. Show that

lim
n!1

xn =

8
>>>><

>>>>:

0, if |x| < 1,

diverges in C, if |x| > 1,

1, if x = 1,

diverges in C, if |x| = 1 and x 6= 1.

1.16.3 Behavior of 1 + x+ x2 + · · ·+ xn as n 2 Z>0 gets large

HW: Let x 2 C. Show that

lim
n!1

(1 + x+ x2 + · · ·+ xn) = lim
n!1

1� xn+1

1� x
=

8
<

:

1

1� x
, if |x| < 1,

diverges in C, if |x| � 1.

For example, if x = 1
2 then
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= 2.

1.16.4 Favorite limits

Proposition 1.9. (a) If n 2 Z>0 then, in R, lim
x!1

xne�x = 0.

(b) If ↵ 2 R>0 then lim
x!1

x�↵ log x = 0.

(c) Let p 2 R>0. Then lim
n!1

1

np
= 0.

(d) Let p 2 R>0. Then lim
n!1

p1/n = 0.

(e) lim
n!1

n1/n = 1.
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