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Catch-up exam   
 

Exercise Nº 01: (05 Points)  

))((  space be a finite measure ),,( M Let 
 

)(L norm spaceLebesgue Give the definition of the  -1 
 




oneafxf .)( hent )( Lf Show that: If -2 

Show that  .,1 p Let -3 

     2,12,1,1 pLLp  
 

Exercise Nº 02: (06 Points)  

1- Find the Fourier transform of the following function : 












axsi

axsi
xf

0

1
)( 

2- Using the inverse Fourier transform, compute the integral 





d

ax





)2(sin)2(cos
 

3- Deduce the value of the integral 

xd
x

x



0

)(sin
 

Exercise Nº 03: (09 Points)  

1- Compute the Laplace transform of Ce t   ,  

 

2- Deduce the Laplace transform of  )(cos ta  and IRata ,)(sin  

 

3- 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  

Tuesday  

June 9, 2026 

Duration: 1h 30m 
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» in Lp spaces sransformt« Integral  ion of ExamTypical Correct 

Exercise Nº 01 (05 Points) : 

Let ),,( M  be a finite measure space .))((   

1- The definition of the Lebesgue space norm )(L is : 

 ..)(:inf 


oneaCxfCf  

2- We show that : if )( Lf  then ..)( 


oneafxf  

 Indeed, there is a sequence nC  such as 


 fCn  and for every n  we have nCxf )(  

onea. .  So nCxf )(  for all nE/x with nE  negligible.  

We put 
n

nEE   so that E  is negligible, and we have nCxf )(  for alln  and for 

all Ex / .   

 

Therefore 


 fxf )(  for all ./ Ex   

3- Let  .,1 p  We show that 

     2,12,1,1 pLLp  
 

 

Let   2,1 Lf  then   .2,1.)( oneafxf
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Then   2,1pLf   

 

Exercise Nº 02 (06 Points) : 
1- We find the Fourier transform of the following function 
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2) We use the inverse Fourier transform to calculate the integral 
 


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
d
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For this, we have 
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3) For 0x  and  
2
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Exercise Nº 03 (09 Points): 

1- We compute the Laplace transform of Ce t   ,  

 

For this, we have 
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Let biap   and )()( dbicapdic     
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2- We deduce the Laplace transform of  )(cos ta  and IRata ,)(sin  

      

0)(Re,

11

2

1

)()(
2

1
)(

2
)()(cos

22



























 
 



p
ap

p

aipaip

peLpeLp
ee

LptaL taitai
taitai

 

And 

      

0)(Re,

11

2

1

)()(
2

1
)(

2
)()(sin

22



























 
 



p
ap

a

aipaipi

peLpeL
i

p
i

ee
LptaL taitai

taitai

 

2- 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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By substituting the initial conditions (2), we find 
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Applying the inverse Laplace transform, we find the solution to equations (1) and (2) as  

follows 
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