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• Rolle’s theorem 

• Lagrange’s mean value theorem 

• Cauchy’s mean value theorem 

• Taylor’s theorem 

• Maclaurin’s theorem 



Rolle’s Theorem 
If 1)  f (x) is continuous on [a, b], 

 2)  f (x) is differentiable on (a, b),  and 

 3)  f (a) = f (b) 

 

then there is at least one value of x on (a, b), 
call it c, such that   

f ’(c) = 0. 

a b 

f is continuous on [a, b] 

differentiable on (a, b) 

f(a) = f(b) 



Rolle’s Theorem 
Geometrical prof 
   Given f is continuous in clsoed 
interval [a,b] 
graph of f is a continuous curve 
without any break between the 
point x = a and x = b. 
   Again given f is derivable in 
open interval (a,b) 
 Graph of f has a unique tangent 
at each point in open interval 
(a,b) 
Further given f(a) = f(b) 
Ordinate at x= a and x=b are equa 
 
 



5.   Verify Rolle’s Theorem        find real c such that f’(c) = 0 where 
three conditions of Rolle’s Theorem are satisfied. 

6.  The value of c is not unique. 



Lagrange’s Mean Value Theorem 
 

If a function f is  
1) Continuous in the closed interval [a,b] 
2) Derivable in  the open interval (a,b) 
   than ∃     at least one value c of x in (a,b) such that  

 
 
 

Geometrical proof 
 
Let A and B be the points on the graph of y = f(x) corresponding to  
x = a and x  = b. 
     co- ordinates of A and B are (a, f(a) and b, f(b)) respectively. 
 
Slope of chord AB= 



1) Given f continuous in [a,b] 
 ⇒  Graph of f is a continuous curve between x=a to x=b i.e. from 

A to B. 
2) Given f is derivable in (a,b) 
 ⇒  Graph of f has unique tangent at each point between A and 

B. 
Now it is evident from the one point P between A and B , the 

tangent at which is parallel to chord AB. If c is abscissa of the 
point P, then the slope of the tangent at P is f’(c). 

 ∵ parallel lines above two figures that     at 
least have equal slopes  

Note :- Point c is not unique. There may exist more than one point 
. 
Hence   
 



Cauchy’s mean value Theorem. 
                  or  
Generalized Mean Value Theorem. 
 
If f and g be two function defined on [a,b] such that  
1) f and g are continuous in[a,b] 
2) f and g are derivable in (a,b) 
3) g’(x) ≠  0 for any x in (a,b) 

 
   than ∃ at least one c ∈    (a,b) such that  
                  

 



Taylor’s Therorm with Lagrange’s From of Remainder  
 
If a function f(x) is defined on [a,b] and  
1)                                          Are all continuous in [a,b]  

Exits in (a,b) , than there exits at least one real number in number c in 
(a,b) such that   

2) 

f(b) = f(a) + (b-a) f’(a) +  ……………  + 



Another from of Taylor’s Therorm with Lagrange’s From of Remainder  
 
Let f(x) be defined on [a , a+h] such that   
1)                                          Are all continuous in [a , a+h]  

Exits in (a , a+h) , than there exits at least one real number  Ө  between 
0 and  1 such that   

2) 



Cor. Maclaurin’s Therorm with Lagrange’s From of Remainder  after n terms 
 
If a function  f(x)  is defined on [0 , x] such that   
1)                                              Are  continuous in [0 , x]  

Exits in (a , a+h) , than there exits at least one real number Ө  between 
0 and  1 such that   

2) 



Taylor’s Therorm with  Cauchy’s from of  Remainder  
 
If a function f(x) is defined on [a,b] and  
1)                                          Are all continuous in [a,b]  

Exits in (a,b) , than there exits at least one real number t(0<t<1) such 
that    

2) 

  



Some problem :- 
1.Dicuss  the applicability of  Rolle’s Theorem for the function f(x) 
= |x| in [-1,1] 
 
2. Apply Rolle’s Theorem to the find the position of zero of f’(x) 

where f(x) =(x-1) 
       (x-2)(x-3)(x-4). 
 
3.   Verify Lagrange’s Mean Value Theorem for the function 

f(x)=x(x-2) in *1,2+. Also find  c of Lagrange’s Means Value 
Theorem. 


