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INTRODUCTION 

 

JACOBIAN 

 

 The Jacobian determinant, or just a Jacobian, is 

the determinant of the matrix of partial derivatives of 

a system of equations. 

 

 



LITERATURE SURVEY 

 The inventor of Jacobian’s is  

     Carl Gustav Jacob Jacobi. 

 Born: 10 December 1804 Potsdam,  

      Kingdom of   Prussia                                                                                                                                                                                         

 Died: 18 February 1851(aged 46)                                                         

              Berlin, Kingdom of Prussia 

 Known for: Jocobi’s elliptic function  

              Jacobian 

              Jacobi symbol 

              Jacobi identity 

   Jacobi operator. 

Carl Gustav 

Jacob Jacobi 



 THEORY 
 

 Let, u(x,y) & v(x,y) be differential function of 

independent variable x and y defined by u=f(x,y) 

& v=g(x,y). 

 

 

Then, a determinant,  

         

 

 is called as Jacobian determinant or Jacobian 

transformation or simply Jacobian of, 

            u=f(x,y) & v=g(x,y). 
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Similarly,  

                  The Jacobian of u=f(x,y,z), v=g(x,y,z), w=h(x,y,z) 

with respect to x,y,z is given by, 
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SOLVED PROBLEMS 
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Ex.2)  
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Prove that: 
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THEOREM (CHAIN RULE) 

If x,y are differentiable functions of u, v and u, v are 

differentiable functions of r, s then, 

 

 

 

Proof : Let                                  and  

                                           be differencial functions. 

Then x, y are diff. functions of r, s.  

Differentiating x, y partially with respect to r, s  

    we get,   
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APPLICATIONS: 

 The Jacobian determinant is used to transform 

the multiple integrals by changing the variables 

to polar, spherical polar, cylindrical and 

curvilinear co-ordinates etc.   

For Ex.  
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