
 Taylor’s expansion for two variables
Maxima and minima
 Constrained maxima and minima
 Lagrange’s multiplier method.

Module:4  Application of Multivariable Calculus 



Taylor’s expansion of  f(x)  about  x=a  is 
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Taylor’s expansion of  f(x)  is 
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Notations 
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Notations:
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Example: 
2 2f x y   ;  

2 ;   (1,1) 2x xf x f   

2 ; (1,1) 2y yf y f   



Taylor’s  expansion of   ( , )f x y  in powers   of  (x-a)   and  (y-b)   

upto  the terms  of   third degree  is  given below:. 
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Find the Talyor’s expansion of ( , ) log(1 )yf x y e x   in 

powers of  x  and  y  upto  the terms of  third degree. 
 
Now,  
Taylor’s  series  of ( , )f x y  in powers  of ( x-a)  and  (y-b)  upto the 

terms of   third degree is given as: 

 
2

2

3 2

1
( , ) ( , ) ( , )( ) ( , )( )

1!

( , )( ) 2 ( , )( )( )1
              

2!                                    ( , )( )

( , )( ) 3 ( , )( ) (1
           

3!

x y

xx xy

yy

xxx xxy

f x y f a b f a b x a f a b y b

f a b x a f a b x a y b

f a b y b

f a b x a f a b x a

     

    
 
   

  


2 3

)

3 ( , )( )( ) ( , )( )xyy yyy

y b

f a b x a y b f a b y b

  
 
     

 



Here, ( , ) log(1 )yf x y e x    and   a = b=0. 
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Now,
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Now, the  Taylor’s expansion of  log(1 )ye x  in powers  

of x   and   y  upto the terms of   third degree . 
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Find the Taylor’s  series  of 1( , ) tan
y

f x y
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  in powers of 

 (x-1)  and  (y-1)  up to  the terms of second degree. 
 
Now 
Taylor’s  series  of ( , )f x y  in powers  of ( x-a)  and  (y-b)  upto  

the terms of  second degree is given as: 
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Here, 
1( , ) tan
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Now, the  Taylor’s expansion of  1( , ) tan ( / )f x y y x  in powers   

of (x-1)   and  ( y-1)  upto the terms of   second  degree . 
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Practice Problems: 

1. Find  the Taylor’s  series  of ( , ) sinxf x y e y   in  

powers  of x  and  y  up to the terms of  third degree. 
 

2. Find  the Taylor’s  expansion  of ( , ) sin( )f x y xy   

in powers  of  (x-1)  and ( )
2

y


   up to the terms of 

second degree. 





Saddle point at origin








