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Abstract 

We obtain Fourier transform by limiting processes of Fourier series. Since it was first used 

by French mathematician jean Baptist Fourier (1768-1830) in a manuscript submitted to the 

institute of France in 1807. He said that Fourier transform is a mathematical procedure which 

transforms a function from time domain to frequency domain. Fourier transform is a magical 

mathematical tool that decompresses only function into the sum of sinusoidal basis function.  

Introduction 

Real analysis is the branch of mathematical analysis that studies the 

behavior of real numbers, sequences and series of real numbers and real 

functions. Some particular properties of real-valued sequences and functions 

that real analysis studies include convergence, limits, continuity, 

differentiability and integrability.  

If PL  spaces are functions spaces defined using a natural generalization 

of the normP   for finite-dimensional vector spaces. They are sometimes 

called Lebesgue spaces named after Henri Lebesgue (Don ford and Schwartz 

1958) although according to the Bourbaki group (Bourbaki 1987) they were 

first introduced by frigyes Riesz (Riesz 1910) PL  spaces form an important 

class of Banach spaces in functional analysis and of topological vector spaces. 

Lebesgue spaces are also used in the theoretical discussion of problems in 

physics, statistics, finance, engineering and other discipline.  
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Definition. A set is a well defined collection of objects. The object of a set 

are called the elements or members of that set and their membership to 

define by certain conditions. The sets are usually denoted by the capital 

letters of English alphabets say .,,B, ZYA    

Example. The collection of the letter dcba ,,,   

Definition. Let A and B be two sets. Then a relation R from A to B is a 

subset of BA   

(a) ,xRx  for every Ax   (Reflexivity) 

(b) yRxxRy   (symmetry) 

(c) xRy  and xRzyRz   (Transitivity) 

Definition. Let A and B be two sets then a rule or correspondence which 

associates each element of A to a unique element of B, is called a function or 

mapping from set A to set B.  

Example. BAf :  then f is a function from A to B If  P1  and 

E is a measurable set such that   Em  then show that    ,ELEL P  

for each P also show that.  

pL  SPACE FOR P  

Definition. A non-negatie real number M is said to be an essential bound 

for the real-values measurable function f defined on  baE ,  such that 

  ,0Em  if  

  ,Mxf   a. e on E 

Definition. The class of all the essentially bounded measurable functions 

defined on E is defined as L  space. Thus  

    fessfEL sup:  

Obviously,  

(i) every bounded function on E is in  EL  
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(ii) gSupessabgafess sup  

(iii) this space  EL  is also a linear space over R. 

Theorem. Show that  dLP ,  is a metric space.  

Proof. In order to prove that d is a metric on ,PL   

We are to prove that  

(i)   0, gfd  

(ii)   gfgfd  iff0,  

(iii)    fgdgfd ,,   

(iv)       .,,,,,, PLhgfghdhfdgfd   

Let  baLgf P ,,   be arbitrary  

(i) 0

1









 

pb

a

P
P

dxgfgf  

  0, 
P

gfgfd  

(ii)   00, 
P

gfgfd  

 
b

a

P
dxgf 0  

 bagf
P

,ine,a0  

 bagf ,ine,a  

(iii) fggf   

PP
fggf   

pb

a

P
pb

a

p
fggf

11


















   
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P
P

fggf   

   fgdgfd ,,   

(iv) let .,, PLhgf   

Then we have  

     
PP

ghhfgfgfd ,  

PP
ghhf  (using Minkowski’s inequality) 

   ghdhfd ,,   

i.e.)      ghdhfdgfd ,,,    

Then function ‘d’ is a metric on PL  space and hence  dLP ,  is a metric 

space.  

Theorem. If PL  space is a normed linear space.  

Proof. Let  baLgf P ,,   and Rc   be arbitrary  

(1)    baLgfbaLgf PP ,,,   

(2)  baLf P ,  and  baLcfRc P ,   

For   fbaLf P  ,  is measurable over  ba,  

cf  is measureable over  ba,  

 baLP ,  is a linear space (c is a constant) 

(3)    baxxf ,,0   

  0

1











pb

a

P
xf  

0
P

f  

a.e00  ff
P
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In particular, ea.00  ff
P

 

(4) 

pb

a

P
P

cfcf

1









   

Pb

a

P
fc

1









   

P
fc  

(5) .PPP gfgf   

Hence PL Space is a normal linear space  

Theorem. If f is a bounded measurable function defined on  ba,  then for 

given 0  there exists a continuous function g on  ba,  such that  

.
2

 gf  

Proof. Let  

   
x

dtxfxF
0

 where  bax ,  

Then  

        



hx

a

x

a
dttfdttfxFhxF  

 



hx

x
dtxf  

 



hx

x
dttf   

Where    baxMxf ,,    

Taking h  and Mh  

We get  

     xFhxFxhx   
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 xF  is continuous on  ba,  

Let  

     



hx

x
n baxdttfnxG ,:  and ;Nn   

Then  

      xFnxFnxGn  1   

  xf  is continuous on    xGba n,  is continuous on   nba ,  

Again, since  

      
x

a
baxdttfxF ,,  

     baxfxF ,ina.e   

Now,  

 
    

n

xFnxF
xG

n
n

n 1

1
limlim





 

   
n

h
h

xFhxF

n

1
,lim 





 

     baxfxF ,ina.e   

And hence 

    0lim
2



xfxGn

n
  

Also  

   
 





nx

x
n dttfxG

1

 

 
 

.
1





nx

x
Mdttf  

Hence   NnMxGn  ,  and  bax ,   
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        .,,4 222 baxmMMxfxGn   

On applying Lebesgue bounded convergence theorem, we get  

     


b

a

b

a
nn

n
fGfG 0limlim

22
 

  0lim
2



fGn

n
 

0lim
2



fGn

n
 

0lim 


n
n

Gf  

  for given ,0  there exist ,0 Nn   such that 0nn   


2nGf  

Particularly for  


220 gfGf n  

Thus there exists a continuous function    xgxGn 0   

   
 

.,,
01

0



nx

baxdttfn  

Which satisfies the given condition. 

Conclusion 

In this desertion we discussed about PL  spaces to find out the value of P 

and Holomorphic Fourier transforms used in some theorem. With this 

method the space of measurable functions for which the thP  power of the 

absolute value is Lebesgue integrable where functions which agree almost 

everywhere are identified. PL  Spaces are used in theoretical discussion of 

problems in statistics and others disciplines.  

The Holomorphic Fourier transforms of a function of time is a complex-

valued function of frequency whose (absolute value) represents the amount of 
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that frequency present in original function. The Fourier transform of function 

in PL  requires the study if distribution. The Fourier transforms is a total 

that breaks a wave form (a function or signa) into an alternate representation 

characterized by sines and cosines 
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