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1. Let

f(x) =

{
2x+ 1 if x > 1

x+ 2 if x ≤ 1
.

Use definition to prove that lim
x→1

f(x) exists.

2. Use definition to prove that
lim
x→∞

x

x− 1
= 1.

3. Use definition to prove that
lim

x→−∞

x

x− 1
= 1.

4. Use definition to prove that
lim

x→1+

1

x− 1
= +∞.

5. Use definition to prove that
lim

x→1−

1

1− x
= +∞.

6. Use definition to prove that
lim

x→2+

1

2− x
= −∞.

7. Use definition to prove that
lim

x→2−

1

x− 2
= −∞.

8. Let f and g be real functions defined everywhere on I except possibly at a such that

f(x) ≤ g(x) for all x ∈ I − {a}.

Prove that if f(x) → ∞ as x → a, then g(x) → ∞ as x → a.

1


