
Lecture 22 

 

 

Learning Objectives 

At the end of this class, students should be able to: 

− find second order partial derivatives 

 

 

 

Higher-Order Partial Derivatives 

If � = �(�, �) is a function of two variables, then 
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and their partial derivatives can be taken. Hence, we can differentiate them with respect to x 
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Illustration 

If �(�, �) = �	 + ��
 find the second order partial derivatives. 

Solution 

We have xyexyxf += 2),( then 

  

xyxy yexex
xx

f
+=+

∂

∂
=

∂

∂
2)( 2

 
Again,  

  )2( xyyex
xx

f

x
+

∂

∂
=








∂

∂

∂

∂
 



2 

 

or  xyey
x

f 2
2

2

2 +=
∂

∂
 

Similarly, 

  )2( xyyex
yx

f

y
+

∂

∂
=








∂

∂

∂

∂
 

or  )()(0
2

y
y

ee
y

y
xy

f xyxy

∂

∂
+

∂

∂
+=

∂∂

∂
 

   = xyxy exye +  

Now,  

  

xyxy xeex
yy

f
=+

∂

∂
=

∂

∂
)( 2  then 

  )( xyxe
xy

f

x ∂

∂
=











∂

∂

∂

∂
 

or  )()(
2

x
x

ee
x

x
yx

f xyxy

∂

∂
+

∂

∂
=

∂∂

∂
 

   = xyxy exye +  

Again,  

  )( xyxe
yy

f

y ∂

∂
=











∂

∂

∂

∂
 

or  xyex
y

f 2
2

2

=
∂

∂
 

 

Illustration 

Find the second-order partial derivatives zzyzxyxx ffff  and ,,  of the function:

222),,( zyxzyxf += . 

Solution 

We have 222),,( zyxzyxf += then  
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Illustration  



If  � = ln (�	+�	) then prove that 
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Solution 

We have,  � = ln (�	+�	) then  
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Exercise for Reader 
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