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Exam  
 

Exercise Nº 01: (05 Points)  

Let   ,1,, rqp  with 
rqp

111
  

 

Show that if )( pLf and )( qLg , then )( rLfg  and 
 

qpr LLL
gffg   

where   denotes an open set of IR . 

 

Exercise Nº 02: (09 Points)  

We define the Fourier transform of the function )(1 IRLf   by the following formula 
 






  .,)()(ˆ)))((( 2 IRdxexffxfF xi  
 

 

1. Compute the Fourier transforms of  
 

  IRaaxfxfa  ,)()(  and   .,)()( IRxfxfh    
 

2.  Let the functions be defined on IR  by 
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Exercise Nº 03: (06 Points)  
 

Use the Laplace transform to solve the following differential equation: 
 

)1(13)()('' 2   tetyty t
  

       

with the initial conditions 
 

)2(0)0(')0(  yy                                    
 

Good luck                                                                                    Dr. Ali KHALOUTA  

Thursday,  

May 21, 2026 

Duration: 1h 30m 

 
 



 1 

» in Lp spaces sransformt« Integral  ion of ExamTypical Correct 
 

 

Exercise Nº 01 (05 Points) : 

  

Let   ,1,, rqp  with 
rqp
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We show that if )( pLf and )( qLg , then )( rLfg  and 
 

qpr LLL
gffg   

where   denotes an open set of IR . 

 

For this, we have 
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 dxgfdxfgfg

rrrr

Lr  

On the other hand we have 
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According to Hölder's inequality, we have 
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Which implies that 

qpr LLL
gffg   

 

Since )( pLf and )( qLg , the we have  pL
f  and qL

g , which 

implies that rL
fg , so  )( rLfg . 
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Exercise Nº 02 (09 Points) : 
1.  We compute the Fourier transforms of  
 

  IRaaxfxfa  ,)()(  and   .,)()( IRxfxfh    

where  


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  .,)()(ˆ)))((( 2 IRdxexffxfF xi  
 

i) With the change of variable axy  , we find 
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ii) By definition ,we have 
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- If ,0 then 
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Finally, we have  
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2.  Let the functions be defined on IR  by 
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Knowing that 
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ii) For the second function )(xk , we have 
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Which implies that 
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Exercise Nº 03 (06 Points) : 
We use the Laplace transform to solve the following differential equation: 

 

          )1(13)()('' 2   tetyty t
 

 

with the initial conditions 

                 )2(0)0(')0(  yy  

 
Applying the Laplace transform to both sides of equation (1) and using the linearity 

property, we obtain:  
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Using the Laplace transform of the second derivative, we have: 
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Applying the inverse Laplace transform, we find the solution to equations (1) and (2) as  

follows 
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