
 
 
 
 
 
 

Partial derivatives  
of functions in two variables 



Let  z = f(x, y)  be a function defined on certain neighbourhood of point 
A = [x0, y0], which is the limit point of its domain of definition D(f ).  
Let us determine set  
    10 )}(],[:{ E⊂∈∈= fDyxRxM x  
and define function 

    ),()(: 0yxfxgMxRMg xx =∈∀→  
Derivative g´(x0) of function g(x) in the point  x0 , if it exists, is said to 
be partial derivative of function  f(x, y) in the point A = [x0, y0] with 
respect to variable x, denoted  

       
)(),()(),( 0000 A

x
fyx

x
fAfyxf xx ∂

∂
=

∂
∂

=′=′
 

0

000

0

0
00

),(),(lim)()(lim),(
00 xx

yxfyxf
xx

xgxgyxf
xxxxx −

−
=

−
−

=′
→→  



Analogously we can determine set  

    10 )}(],[:{ E⊂∈∈= fDyxRyM y  
and define function 

    ),()(: 0 yxfyhMyRMh yy =∈∀→  
  

Derivative h´(y0) in the point y0  of function h(y), if it exists, is partial 
derivative of function  f(x, y) in the point A = [x0, y0] with respect to 
variable y, denoted 
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Function  f (x, y) continuous in the point  A may have no partial 
derivatives defined in the point  A. 
 

Function  f (x, y),  whose partial derivatives in the point  A exist,  
need not be continuous in the point  A. 
 

Let M ⊂ E2 be set of such point from D(f ), in which there exist partial 
derivatives of function  f (x, y)  with respect to x (y).  
Function determined on set M , in which any point A ∈ M  is attached 
partial derivative of function f (x, y) in the point A with respect to x (y), 
is said to be partial derivative of function f (x, y) with respect to x (y) 
 

)(:)(:

::

AfAfAfAf
RMfRMf

y
ff

x
ff

yyxx

yx

yx

′→′′→′

→′→′
∂
∂

=′
∂
∂

=′

 



Geometric meaning of partial derivatives 
 

         



 



τ  = (t1, t2) – is tangent plane to the graph of function f(x, y) in the point 

 

Normal vector of plane τ - )1),,(),,(( 000021 yxfyxf yxtt ′−′−=×=
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Let A = [x0, y0] be limit point of domain of definition D(f ) of function 
f(x, y) and let there exist both partial derivatives of function f in A  
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Tangent plane τ  to the graph of function f in the tanget point 
 
 T = [x0, y0, f(x0, y0)] is determined by equation  
 

))(())(()( 00 yyAfxxAfAfz yx −′+−′=−  
 





Let A = [x0, y0] be the limit point of domain D(f ) of definition of 
function f(x, y) and let both partial derivatives yx ff ′′,  of function f 
exist and be continuous in point A.  
Then function  f  is said to be differentiable in the point A. 
Formula 

  ))(())((),( 00 yyAfxxAfyxdf yxA −′+−′=  
is the total differential of function f  in the point A.  
 

If:            1.  0),(lim =
→

AXd
AX  

2.   function  f  is continuous in the point A 

3.   partial derivatives )(),( AfAf yx ′′ exist 
then 
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Geometric interpretation of function differential 
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