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Problem 1. Let n be a positive integer. Show that

lim
x→0

xn sin
1

x
= 0.

Problem 2. Consider the Heaviside function

H(t) =

{
1, if t ≥ 0
0, if t < 0

Use the precise definition of a limit to prove that lim
t→0

H(t) does not exist.

Problem 3. If the function f is defined by

f(x) =

{
0, if x is rational
1, if x is irrational

Use the precise definition of a limit to prove that lim
x→0

f(x) does not exist.

Problem 4. Consider two functions f and g, and real numbers a and L. Assume that f(x)
is continuous at the point L, and that lim

x→a
g(x) = L. Use the definitions of “limit” and

“continuous” to prove that
lim
x→a

f(g(x)) = f( lim
x→a

g(x)).

Problem 5. Use the precise definition of a limit to prove that if lim
x→x0

f(x) = A and lim
x→x0

g(x) =

B, then lim
x→x0

(f(x) + g(x)) = A+B.

Problem 6. Use the precise definition of a limit to prove that if lim
x→x0

f(x) = A and lim
x→x0

g(x) =

B, then lim
x→x0

f(x)g(x) = AB.

Problem 7. Use the precise definition of a limit to prove that if lim
x→x0

g(x) = B,B 6= 0, then

lim
x→x0

1
g(x) =

1
B .

Problem 8. Use the precise definition of a limit to prove that if lim
x→x0

f(x) = A and lim
x→x0

g(x) =

B,B 6= 0, then lim
x→x0

(f(x)
g(x) = A

B .
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