
 
 
 

Développements limités à connaître 
 
 

 
 
 
a)  f(x) = ex ,  a = 0 . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
P1(x) = 1 + x   ex  = 1+ x + o(x) 

P2(x) = 1 + x + x²
2!

   ex  = 1 + x + x²
2

 + o(x2) 

P3(x) = 1 + x + x²
2!

 + 
3x

3!
  ex  = 1 + x + x²

2
 + 

3x
6

+ o(x3) 

 
En effet :  
f(x) = f ’(x) = f ’’(x) = f ’’’(x) = ex. 
f(0) = f ’(0) = f ’’(0) = f ’’’(0) = e0 = 1 
 

f(x) = 1 + 1 x + 1
2

 x2 + 1
6

 x3 + o(x3).  

( fonction de la forme x3 (x) avec 
x 0
x 0

lim



(x) = 0 ) 
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b)  f(x) = ln(1 + x) , a = 0 . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 P1(x) = x       ( f '(x) = 1/(1 + x ) ,  

ln(1+x) = x + o(x) 

ln(1+x) = x – x²
2

+ o(x2) 

ln(1+x) = x – x²
2

 + 
3x

3
 + o(x3) 

 
 

En effet : 
f(x) = ln(1 + x)        f(0) = ln(1) = 0 

f ’(x) = 1
1 x  ( u’/u) = (1 + x) –1     f ’(0) = (1) –1 = 1 

f ’’(x) = (– 1 ) (1) (1 + x)– 1 – 1   = – (1 + x)– 2 ( nu’un-1) f ’’(0) = – (1) –2 = –1 
f ’’’(x) = – (– 2 ) (1) (1 + x)– 2 – 1 = 2 (1 + x)– 3   f ’’’(0) = 2 (1) –3 = 2(1) = 2 
 

f(x) = 0 + 1 x + 1
2
  x2 + 2

6
 x3 + o(x3).  

( fonction de la forme x3 (x) avec 
x 0
x 0

lim



(x) = 0 ) 

        = x – 1
2

 x2 + 1
3

 x3 + o(x3). 
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c)  f(x) = 
1

1 x
 , a = 0 

 
 
 
 
 
 
 
 
 
 
 
 

1
1 x = 1 + x + o(x) 

1
1 x  = 1 + x + x2 + o(x2)  

1
1 x = 1 + x + x2 + x3 + o(x3) 

 
 

En effet : 

f(x) = 1
1 x   = (1 – x) –1       f(0) = 1

1
= 1 

f ’(x) = (– 1) (–1) (1 –x)– 1 – 1   = (1 – x)– 2 ( nu’un-1)  f ’(0) = (1) –2 = 1 
f ’’(x) = (– 2 ) (–1) (1 + x)– 2 – 1   = 2 (1 – x)– 3   f ’’(0) = 2 (1) –2 =2(1) = 2 
f ’’’(x) = 2(– 3) (–1) (1 – x)– 3 – 1 = 6 (1 + x)– 4   f ’’’(0) = 6 (1) –4 = 6(1) = 6 
 

f(x) = 1 + 1 x + 2
2

 x2 + 6
6

 x3 + o(x3).  

( fonction de la forme x3 (x) avec 
x 0
x 0

lim



(x) = 0 ) 

        = 1 + x + x2 + x3 + o(x3). 
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