
Orthogonal Sets of Functions 

The inner product of two functions     and    on 

an interval           is given by   

 

 

The norm of a function      on the interval  

is given by 
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Orthogonal Functions 

Two functions     and       are said to be orthogonal on the  

interval           if  

 

 

 

For example               and                are orthogonal on          

 

Since    

 

Moreover,                                 

2)( xxg 

.0)()(),(  
b

a

dxxgxfgf

],[ ba

f g

xxf )( ].1,1[

0)()(),(

1

1

3

1

1

 


dxxdxxgxfgf

3

2
),(||||

1

1

2  


dxxfff



Orthogonal Sets 

A set of functions                                                is said to  

be orthogonal on the interval           if  

 

If in additionthen this set is called an orthonormal set.  

 

For example                                is an orthogonal set on    

           , because    

and  

 

Hence the corresponding orthonormal set is                                
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Example 1 

Show that the set of functions                                                 

is orthogonal on the interval            ,  and find the  

corresponding orthonormal sel. 

Let                              , then we have      
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Now, 

 

                              

hence the corresponding orthonormal set is 

 

 

Remark.                                

,1,
2

cos||||
0

2 







  mallfor

p
dx

p

xm
and

p

m


,1||1||

0

pdx

p

 

.,...2,1,cos
2

,
1






















n

p

xn

pp



 

 

 .)cos()sin(sincos

,)cos()cos(sinsin

,)cos()cos(coscos

2
1

2
1

2
1

xyyxyx

yxyxyx

yxyxyx











Example 2 

Show that the set of functions                                                 

is orthogonal on the interval               . 

Let                                                     , then for             we  

have      

 

 

 

Similarly, 
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Hence the set of functions is an orthogonal set. 
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