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Euler’s Theorem on Homogeneous Function 

If u= f (x,y) is a homogeneous functions of degree n is x and y.  

Then  
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If u is homogeneous function in x, y and z of degree n, then 
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Euler’s Theorem For Homogeneous Functions of two variables 

Theorem If u= f (x,y) is a homogeneous functions of degree n of x and y.  

Then  
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Proof Since f is a homogeneous function of x and y of degree n, we can write  
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Again 















=





xx

y
Fx

y

f n 1
 

)2(1








=



 −

x

y
Fyx

y

f
y n  

Adding 1 and 2 we have  
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Solution We have  
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This  f (x,y) is a homogeneous functions of degree 2, then by Euler theorem  
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Q. If ,tan 1
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Solution We have  
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This  f (x,y) is a homogeneous functions of degree 1/2, then by Euler theorem  
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Q. If ,sin
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Solution We have  

,sin

2
1

2
1

2
1

3
1

3
1

1















+

+
= −

yx

yx
u  



),(sin

2
1

2
1

2
1

3
1

3
1

yxf
yx

yx
u =















+

+
=  

This  f (x,y) is a homogeneous functions of degree -1/12, then by Euler theorem  
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(ii) Differentiating equation (1) partially w.r.to x, we get  
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Again, differentiating equation (1) partially w.r.to y, we get 
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Multiplying equation (2) by x and equation (3) by y and then adding, we get 
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