
Padmaja et al.                                World Journal of Engineering Research and Technology 

 

 

 

www.wjert.org 

 

515 

 

 

 

 

 

RECTANGULAR EXTENSION OF ELEMENTS OF ABSTRACT 

TOPOLOGICAL SPACES 

 

Padmaja G.
1*

 and Gulhane A.
2 

 
1
Assistant Proff, Dept of Maths, Govt College of Engineering, Amravati, India. 

2
Research Assistant, University of Illinois Urbana Champain, USA. 

 

Article Received on 11/02/2020                        Article Revised on 01/03/2020                    Article Accepted on 22/03/2020 

 

ABSTRACT  

The approach of an object is based on quantifying a precise functional 

frame for the multidimensional scaling spaces as a special case 

consisting of discriminate analytical signals makes main idea to 

subordinate the Gelfand Shilov techniques satisfying the user's 

requirements of open & close management and visual query in 

theoretical practical technical forward models a novel scheme study to  

be taken into consideration during the planning under the same conditions generalize the 

Laplace Meijer transform having  generalizations time to time a combination of two totally 

different defined two families having different kernels in the case of different dimensional 

generalized simple objective function sense about with an apparently new appropriate 

domains for harmonic analysis due to wide spread applicability to solve  the PDE involving 

distributional condition designed  by introducing  convenient explanations for more general 

point of view to achieve and enjoy a slightly faster decay in domain even in polynomial case 

using various classification accuracies obtained using different metrics through the kernel K 

the quotient of positive polynomials a number of testing function spaces along with their 

duals  follows from the property of strong continuity at origin implies subordination process 

described as an extensions of the transforms where the linear and bounded map is actually 

well defined in particular the case at any point.  
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1. INTRODUCTION  

In many classical spaces of the methods mathematical traditional approach are of great 

interest to gain stress back due to the concept of imposing conditions on the decay of the 

fundamental functions even more general constructions  in María(2019) to the work of 

Todor(2008), Obient(2018), Cappiello (1996) appropriate flavor  in several branches of 

engineering have its original roots in the work of Schwartz(1950), Zemanian(1968), 

Snedonn(1972) at infinity with growth of the derivative to all the integrable functions used to 

formulate generalized solutions of partial differential equations as well as ordinary 

differential equations has been studied as a bounded operator for propogation of heat in 

cylindrical coordinates. Design to promote the linear part is formulated  by Raki(2012),  

Geetha(2011) the generalized Laplace Meijer transform defind in Gulhane(2006) a widest 

one result on the connection between the transforms deduce straightforwardly both local  and 

global behavior of the transform Gomez(2001) by calculating a number of useful properties 

for completely monotonic Meijer class in particular referred  as Generalized Meijer transform 

converted to the classical Meijer transform in some situation particularly a second 

generalization of the Meijer transform especially those regarding Meijer Laplace 

transformation both in the distributional sense including discussion on properly chosen 

parameters. 

 

Let’s focus back on the continuous collection of six distinct volumes by Gelfand(1968), 

Brychkov (1968) commute with the generalized functions naturally lead to differential 

equations whose solution is a work for Dirac delta & Heaviside distributions a discontinuous 

function named after the mathematician Oliver Heaviside whose value is zero for negative 

arguments and one for positive arguments. It is relevant to mention the study of Gaber frames 

for introduction directionally sensitive time frequency decomposition & representation of 

functions by Loukas [gmailthe major protection devices in Cordero (2010) a generalized 

distribution theory a class of Gelfand Shilov spaces Teofanov N (2015), Teofanov N(2012) 

since the appropriate support of transform in positive domain which do not contain explicit 

regularity conditions. The spaces by Toft (2010), Toft (2012) connected with the modulation 

spaces by Teofanov (2006) the main tool to prove the some of main results in Feichtinger 

(1992) Gelfand Shilov type spaces Chung (1996) to study with the Symbol-Global operator's 

type in the context of time-frequency analysis. 
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We start by recalling most existing dimensional techniques from Lozanov (2007) involving 

exponential function of generalized functions having the approach  both integral  

differentiation multiplication  to solve different types different order different degree ordinary 

differential equations partial differential equations consisting of all infinitely differentiable 

functions  xt,  based on the two dimensional K type spaces in connection with the testing 

function spaces upto some desired order Gelfand Shilov concept by Eijndhoven(1987) 

equipped with the weak topologies generated in Roberson(1972) the above defined 

continuous linear functional  by the family of seminorms results to establish a series finally to 

define meaningful & computable Laplace Meijer transformation the space with constraints 

mainly depend on the decrease of the functions at infinity arise for the systematic study with 

real numbers ba,  inequality satisfied for the relation b  as discussed in Padmaja[ ] space 

 d

AA RKK ,,     being either the number zero or a complex satisfying 0Re   consists 

of all infinitely differentiable functions  for  xt 0,0  defined by  

  10log,  exxxth  

              xe 1,1  

 

The massive high dimensional modern manufacturing function satisfying the inequality for 

each nonnegative integer kl, where the constants A and kC depend on the everywhere 

differentiable testing function    get 1  for 0  with topology of the multinormed 

space generated by the countable multiform  
0,,,, klklba

  and  
0,

0

,,, klklba by  

   xtSDxext kl

t

bxat

x
t

klba ,sup, 2/1

0
0

,,,  
 






 

     xtSDxthxext kl

t

bxat

x
t

klba ,],[sup, 12/1

0
0

0

,,,  





        ACk
      

With above mentioned  aK ,  is a countably multiform complete normed real (or complex) 

the finest polar topology with continuous induction map 
 aK , to aK ,  for every choice of 

0 with the most open sets. We set for comfort zone the development of the theory of 

distributional generalized Laplace Meijer transform  xtj ,  as 2/1x when 0Re  as 

  12/1 ],[ xthx if  0  to convert the two proceeding equations as a convergent transform   

     xtSDxtjext kl

t

bxat

x
t

klba ,,sup,

0
0

,,,  
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2. Multidimensional Gelfand Shilov Spaces  

To simplify the exposition that objects develops sufficient well established valuable 

techniques of generalized functions also known as distributions explore a similar idea but 

focus on describing the systematic theory of distributional integral transform due to wide 

spread various properties & applicability to construct the constraints with projective 

descriptions of a general class of Gelfand Shilov spaces of Roumieu type are indispensable 

for achieving completed tensor product representations of different important classes of 

vector valued ultra-differentiable functions  of Roumieu. The recent achievements relate this 

matter with the asymptotic expansion create the main interest historically for Quantum 

Mechanics  where the exponential decay of eigen functions have intensively studied. extend 

focus on the decrease of the function    nmji xxttxt ,,,,,, 11   at infinity 

respective to the polynomials in nm xxtt ,,,,, 11   derivative respect to 

nm xxtt ,,,,, 11   stands for w. r. to ml

m

l
tt  1

1
 and respective Meijer transforms 

results investigated introduced the equiparallel space finally we define for 

njmi ,,1;,,1   the topology of the multinormed space generated by the countable 

multiform the Laplace Meijer transformation with distinct nm  real numbers la,  inequality 

satisfied for the relation b the space  d

aaa RKKK
mm ,,,,,,, 11     by topology of 

the multinormed space generated by the countable multiform 

     
ji

kl

tt

xxbtta

x

t
jiklba xtSDxtjext

m

nm

j

i

,,sup,
1

11 )()(

0

0
,,,  










  

 mmm a

m

aa

m

a

l aaAAC
111

11
 

 

The constants ml AAC ,,, 1   depend on function  ji xt ,  of nm independent variables 

for every choice of 0  mentioned  aK ,  is a countably multiform complete normed real 

(or complex) strongest possible one topology with 
m

aaa   ,
1

continuous 

nm induction maps 
 aK , to aK , for m ,,1  Choose an integer 

mpp 1 depending on the values of mAA ,,1  and  m ,,1  such that   

mm a

mm

a

l

a

m

a

l ppCAAC )()( 11

111    

We immediately get for  
iAaji Kxt ,,,   from 
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Aaa KK  the constraints studied have crucible 

role in modern manufacturing feature extraction feature analysis mainly converted on the 

growth of the partial derivatives  xtSD kl

t ,  instead the decrease of the function 

   nmji xxttxt ,,,,,, 11   at infinity respective to the polynomials in 

nm xxtt ,,,,, 11   for diversion study of  exponential constructed 

space ll mKK
,,,, 1  

 with property 
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where the constants ma BBC ,, 1  is a function depend on nm  independent variables 

continuous differentiable function  ji xt , satisfying convergent continuous induction map 

from l
K

, to l
K

, every choice of 0  
m  ,,

1
 for mentioned  lK , a countably 

multiform complete normed real (or complex) strongest possible one topology as a 

application of differentiable functions whose derivatives do or donot exist in the classical 

sense for the space  having constraints mainly on the growth of the involved partial 

derivatives as l  approaches to infinity for  0 as the origin. Choose an integer 

**
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The extensively used contribution for the development of the necessary facts related to the 

generalized functions theory by Schwartz hence the construction extension the Meijer–

Laplace transform for theory of generalized distributional transform based on the application 
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of natural transforms the test function space K consisting of all infinitely differentiable 

function  ji xt ,  defined for all positive values of nm xxtt ,,,,, 11   having continuous 

derivative over some domain  1d
RC

 satisfying 
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kl

tt

xxbtta

x
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Defined for all positive values of nm xxtt ,,,,, 11   let there be given 0, ii  , 

RBA ii ,  fixed with  ji xt ,  function having continuous derivative over some domain  

 1d
RC

. Gelfand Shilov type space connected to study the local regularity properties of 

analyzing functions relative to kernel of Laplace transform  1,

,
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Obviously the spaces ai
K , , 

liK
,

 are subspaces of the above testing function space for all 

non negative numbers ii  ,  for  xti 0,0  where the constants 11,, BACal  

depend on the everywhere differential testing function  ji xt , . From a topological point of 

view the spaces i

i
K



  and i

i



 are given by the union and intersection for 0, ii BA of ii

ii

B

AK
,

,



  

respectively with their topologies having special paid attention on the inductive and 

projective limits: 
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B
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  . 
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Evidently the space i

i
K



  of all non negative numbers  ,  is contained in the intersection of 

the spaces ai
K , , liK

,  whereas space as a union of countably normed spaces were able to 

define sequential convergence in all metioned  spaces  such that these spaces became 

sequentially complete. 

 

The Gelfand Shilov type distributional spaces  'i
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Which is best of our knowledge an important objective that can make our metrics invariant 

under useful transformations. 

 

3. Expansional Topological Spaces 

Now we apply several other approaches for the distributional Meijer transformation defined 

above a generalized version of the classical suitable kernel  exponential sence as well as 
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polynomial approach relative to Gelfand Shilov type spaces  2
,

,

,

,

dB

A

B
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   for 

convenience under proper coordination of the variables and parameters in a unified manner 
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Here we design a theoretical forward platform over integral representations of the generalized 

hyper geometric functions   'j
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new inequalities. Now we are ready to introduce most existing dimensionality theory of 

straightforward extension of two dimensional some K type spaces for 

nimi  ,,;,, 11   of Laplace Meijer transform ijij
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Where the constants ),1;,,2,1(;,;,; njmiBBBAAAC jiijjiij   depend on 

the everywhere differential testing function  ji xt , . The spaces ijij
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of Laplace Meijer transform as a very powerful mathematical tool applied in various areas of 

engineering and science with the increasing complexity of engineering problems are given by 

the union and intersection for 0, ijij BA of ijij
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Obviously multiplication by independent variables nm xxtt ,,,,, 11  and differentiation 

are continuous operations in progressive space 
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 a closed subspace of Gelfand Shilov 

Laplace Meijer transform 
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only additional localization property sometimes called strip localization but also almost 

exponentially strip localization. 

 

Here  ',
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created dual spaces introduced for the study of partial differential equations in technical 
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generated by the family of seminorms   klba ,,, . 
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The following topology of bounded convergence is assigned to the dual function less 
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Which have defined domain  ji xt 0,0  Independently control of the decay in 

transforms depending on closed subspaces consisting of analytic signals various choices of 

distributional spaces defined above nondefined if equipped with their naturally Hausdrof 

locally convex topologies generated by their respective corresponding total families of 
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For njmi ,,1;,,1    
** ,,, jjii   are any nm elements greater than zero lose 

the property of strongly continuity at 0,0  ij tx  being strongly continuous at 

 ji xt 0,0  equipped with their naturally Hausdrof locally convex countable 

topologies for each nm elements including for njmi ,,1;,,1   generated by 

their respective corresponding total families of seminorms as usal denoted by jiji

jiji

nn

ppT
,,,

,,,



 for 

the domain  ij tx 0,0 and jiji

jiji

nn

ppK
,,,

,,,
ˆ 

 for the domain   ji xt 0,0
 

possess several nuclear invariant convenient mapping properties in order to train built 

evaluate classifier on testing data under translation dilation by a positive factor between 

different classes spaces.  

 

4. CONCLUSIONS 

The approach of the work provides a better grasp for the concept of methodology for 

discovering various distributions by taking into consideration once again the Laplace Meijer 

transform by employing the relative testing function space successfully analysed from a 

topological point of view able to define sequential convergence in all above mentioned 

spaces so become sequentially complete interesting because of rich structure used in different 

domains of science, engineering & industrial demands.  

 

REFERENCES 

Journals 

1. Cappiello M., Schulz R. “Microlocal analysis of quasianalytic Gelfand-Shilov type ultra-

distributions”, Complex Var. Elliptic Equ, 61(4): 538-561. 

2. ChungJaeyoung, ChungSoon-Yeong, & KimDohan Characterizations of The Gelfand-

Shilov Spaces Via Fourier Transforms Proceedings of The American Mathematical 

Society, 1996; 124(7): 2101-2108. 



Padmaja et al.                                World Journal of Engineering Research and Technology 

 

 

 

www.wjert.org 

 

526 

3. Cordero E, PilipovicS., RodinoL., TeofanovN. “Quasianalytic Gelfand-Shilov spaces 

with application to localization operators”, Rocky Mountain Journal of Mathematics, 

2010; 40(4): 1123-1147. 

4. Feichtinger H. G., Grochenig K. and Walnut D. “WiLKon bases and modulation spaces”, 

Math. Nachr, 1992; 155: 7–17. 

5. Eijndhoven S.J.L. van “Functional analytic characterizations of the Gelfand-Shilov 

spaces”, Proceedings A 90 (2), Communicated by Prof. N.G. de Bruijn at the meeting of 

January, 1987; 26: 133-144. 

6. Geetha V, Mangalambal N. R. “The Laplace-Stieltjes Transformation on Ordered 

topological Vector Space of Generalized functions”, Acta Math. Univ. Comenianae, 

2011; LXXX: 243–249. 

7. Gómez-Collado M. C. “Almost Periodic Ultradistributions of Beurling and Roumieu 

Type”, Proceedings of the American Mathematical Society, 2001; 129(8): 2319-2329. 

8. Todor, Pilipovi´c Stevan & Rodino Luigi “Classes of Degenerate Elliptic Operators in 

Gelfand–Shilov”, Operator Theory: Advances and Applications, Birkhauser Verlag 

Basel/Switzerland, 2008; 189: 15–31. 

9. Gulhane P A & A S Gudadhe “On L.S. Spaces of Gelfand Shilov Technique”, Bulletin of 

Pure & Applied Sciences, 2006; 25E (1): 351- 354. 

10. Lozanov–Crvenkovic Z., ´ Si ˇ C D.Peri, Taskovi M. C, “Gelfand-Shilov Spaces 

Structural and Kernel Theorems”, arXiv:0706.2268v2, 2007; 1-11. 

11. María Ángeles García-Ferrero, Angkana Rüland “Strong unique continuation for the 

higher order fractional Laplacian”, Maths in Engineering, 2019; 1(4): 715-774.  

12. Obiedat Hamed M.,Abu-Falahah Ibraheem “Structure Of (W1, W2)-Tempered 

Ultradistribution Using Short-Time Fourier Transform”, Italian Journal of Pure and 

Applied Mathematics, 2018; 39: 154–164. 

13. Raki Dusan 1 and Teofanov Nenad 2 “Progressive Gelfand-Shilov Spaces and Wavelet 

Transforms”, Hindawi Publishing Corporation Journal of Function Spaces and 

Applications, Article ID 951819, 19 pages DOI:10.1155/2012/951819, 2012. 

14. Teofanova Nenad, “Gelfand-Shilov spaces, and localization operators”, Functional 

Analysis, Approximation and Computation, 2015; 7(2): 135–158. 

15. Teofanova N “Gelfand-Shilov spaces, Gevrey classes, and related topics”, 22/11/17, The 

Prague seminar on function spaces (Prague), 2012; 1-57. 

16. Teofanova N “Modulation spaces, Gelfand-Shilov spaces and pseudodifferential 

operators”, Sampling Theory in Signal and Image Processing, 2006; 5(2): 225–242. 



Padmaja et al.                                World Journal of Engineering Research and Technology 

 

 

 

www.wjert.org 

 

527 

17. Toft J “Multiplication properties in Gelfand-Shilov pseudo-differential calculus, Pseudo-

differential operators, generalized functions and asymptotics”, 117172, Oper. Theory 

Adv. Appl., 2010; 231. 

18. Toft J, Bargmann “The transform on modulation and Gelfand-Shilov spaces, with 

applications to Toeplitz and pseudo-differential operators”, J. Pseudo-Differ. Oper. Appl, 

2012; 3: 145–227. 

 

BOOKS 

1. Brychkov Yu A, Prudnikov A P Integral transforms of Generalized Functions. Gordon 

and breach   science publishers, 1968. 

2. Gelfand I M & Shilov G E generalized Laplace functions, Vol 1-6, Academic Press, New 

York, 1968. 

3. Robertson Topological Vector Spaces. Cambridge Uni Press, Cambridge, 1972. 

4. Schwartz L Theorie des Distributions, Hermann, Paris, 1950. 

5. Zemanian A H Realizability Theory for Continuous Linear Systems, Academic Press, 

New York, 1968. 

6. Snedonn I N The use of Integral Transforms. Mc Graw Hill, New York, 1972. 


