
http://beijingshanmaths.org English-Maths 2011-12- Calculus ++ - Senior 2.4 
jiguanglaoshi@gmail.com Memo - October 21 - p.1/1 

 
Examples of Formal definition of Limits 

N° Notation Definition Illustration & Example 

1 lim
x→a

f (x) = b  

∀  ε   >   0,    ∃   α   >   0, 
| x – a | < α   ⇒ | f(x) – b | < ε  

 
• f(a) not necessarily defined. 

 
•         Definition

     lim
x→a

f (x) = f (a)

⇔ f  is continuous @ x = a

 

lim
x→2

x3 − 8
4x − 8

= lim
x→2

1
4 x

2 + 1
2 x +1( ) = 3

• lim
x→−4

x3 − 8
4x − 8

= f (−4) = 3

 

2 lim
x→+∞

f (x) = +∞  
∀  A > 0,   ∃ B >   0, 
x > B  ⇒  f(x) > A 

 
Ex : ∀  A > 0,   ∃ B ≥ 2√A, 

x > B ≥ 2√A ⇒  f(x)=x2/4 > A  

 

3 lim
x→+∞

f (x) = b+  

∀  ε  > 0,   ∃ B >   0, 
x > B  ⇒  b-ε  < f(x) < b 

Definition : 

the line  y = b  is a 
« horizontal » Asymptote 

to the graph of f 

lim
x→+∞

3x + 4
x +1

= lim
x→+∞

3+ 1
x +1

= 3+
 

 

 

4 lim
x→a+

f (x) = +∞  

∀  A > 0,   ∃ α   > 0, 
a - α   < x < a  ⇒  f(x) > A 

 
Definition : 

the line  x = a  is a 
« vertical » Asymptote to 

the graph of f 

 

 

lim
x→+∞

1
4 x

2 = +∞

lim
x→−1+

3x + 4
x +1

= +∞


