
Implicitly defined function

Let                           and                               be two functions such 

that, for every                                     , we have 

( )1 2, , , nf x x xK ( )1 2, , , ,ng x x x yK

( ) ( )1 2, , , nx x x D f∈K

( )( ) ( )1 2 1 2, , , , , , ,n nx x x f x x x D g∈K K

and ( )( )1 2 1 2, , , , , , , 0n ng x x x f x x x =K K

Then we say that the function ( )1 2, , , ny f x x x= K is defined

implicitly by the equation ( )1 2, , , , 0ng x x x y =K
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Does every equation                               

define implicitly a function                           

( )1 2, , , , 0ng x x x y =K

( )1 2, , , ny f x x x= K

?



Let the function ( )1 2, , , ,ng x x x yK have continuous partial

derivatives in a neighbourhood of a point ( )1 2, , , ,na a a bK

and let ( ) ( )'
1 2 1 2, , , , 0, , , , , 0n y ng a a a b g a a a b= ≠K K

Then there exists a continuous function ( )1 2, , , nf x x xK in a

neighbourhood of ( )1 2, , , na a aK given implicitly by the equation

( )1 2, , , , 0ng x x x y =K

and



the function ( )1 2, , , nf x x xK has partial derivatives at the point

( )1 2, , , na a aK given by the formula
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Higher order partial derivatives of implicitly defined functions

When calculating a partial derivative of, say, order k, we differentiate 
a suitable previously calculated partial derivative of order k - 1, 
substituting previously calculated values whenever necessary.
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