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Abstract: This paper presents a novel technique of construction
a precise functional frame in presence of the new proposed
constraints during the planning straightforward extension of
excessive considerable dimensional generalizations using a
empirical relationship of two absolutely distinct transforms having
diverse kernels transform for the Laplace Stieltjes spaces
consisting of analytical signals from two dimensions at any point
heavily affecting the successful development for the view of the
Gelfand Shilov techniques a subspace of a Schwartz space simple
objective function along with their dualsimplies continuity having
functional analyst approach under many classical conventional
transforms arise naturally as Laplace Stietjes transform of
certain distributions extensively used in many applications like
magnetic field theory follows from the belongings of strong
continuity at origin lean heavily in constructing multidimensional

Stype spaces based on the testing function spaces upto some

desired order for infinitely differentiable functions (p(t, X) with
Gelfand Shilov concept under one umbrella.

Keywords: Laplace Stieltjes Transform, Continuous Linear
Functional, Duality spaces, Multidimensional Sense, Gelfand
Shilov Spaces.

I. INTRODUCTION

In order to develop sufficient well established vauable
techniques having origin in well known work by Schwartz in
the form of theory of distributional integral transforms also
the work by Oliver Heaviside 1890 useful in further testing
and comparing the capabilities of the numerious modern
methods mainly for Dirac delta distributions suitably applied

in modeling electronics as 5(t)equalst0 zero for nonzero

functions and oo for t equals to zero as increasing
development of magnetic imaging stressed back guanine
interest to solve partial differential equations involving
distributiona conditions like equation of propagation of heat
in cylindrical coordinates imposing generalized boundary
conditions especialy in magnetic field theory by optimizing
efforts the linear parts of equations the motivational work for
distributional generalized Laplace-Stieltjes transform large
impact configuration involving both integral and
differentiation concepts under a single domain.

The special attention on image simulations of all stages
the objects need focus on exposition due to wide spread
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various properties & applicability especially emerging from
various scientific rea life situations engineering fields
indispensable many dimensions for achieving mostly where
the exponential decay of clearly marked out continuous
non-continuous determined functions

go(t, X)=¢)(t1,———, o X) many dimensions for

achieving mostly where the exponential decay of clearly
marked out continuous non-continuous determined functions

o(t, X)=o(t,,——, t,,, X) intensively studied with

projective descriptions of a general class of Gelfand Shilov
spaces of extension nature proposing new sets of test
functions having the approach to solve various types of
different order different degree ordinary differentia
equations partial differential equations upto some desired

order over some particular sphere for decrease of respective
polynomialsin the variables t,,——, t.,, Xat infinity.

m?

[I. MULTIDIMENSIONAL SPACES

The recent achievements create the main interest
historically with generalized functions also known as
distributions the systematic theory of distributional integral
classes relate this matter the asymptotic expansion for the

derivative of dependent variable
olt, X)=p(t,——, 1, X) respect to t denoted by
8t1| - 6tm| extend the aspect the real world problems

not only makes it more complex but also characterized by
increase potential equiparallel topology of the multinormed

space S, , =S, a=9S, R? ) from above

section for t;, =t,,——,t, the space increased number of
decision variables and constraints generated by the countable
multiform the Laplace Stieltjes transformation with distinct
mM-+1 real(complex) variables inequality satisfied for the
relation multidimensional scalable test functions

Va k1, q@ SPaceisequal to

=, ==, @

sup|e™ 1+ x)' D}, ,(xD,flt;, x)(
O<t<o
0<x<o0

<CA"---A‘"a* ———a*nr
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where growth in the fields are continuously proposing new
improved algorithm to handle more general classes the

constants A ——— A, casually depend respectively on the
amost everywhere differentiable independent variables
t;,,——,t,,and C, depend on the everywhere differentiable

continuous function whose derivatives with respect to
independent variables exists at all points on its domain

explore the properties of testing function go(ti , X) and
ac R. Weget

a*t =———=a%*" =1for a=0.

The idea leads to the concept of systematic study of
magnetic domain structure presented as an application of the
geometric objects and spatial relations unaffected preserved

under the continuous change of shape size distortion of the
multinormed space generated by the countable multiform

{7& kv|'q}|,q:0
With these various arrangements of the elements network
commonly used topologies Sa' 2 1S @ countably multiform

complete normed real (or complex) strongest admissible
possible one determined with an energy filtered continuous
magnetic  induction mapping technique implemented

onS, , to S, , forevery choiceof v > 0.

Vak1,qP =

sup|e™ 1+ x)' D}, ,(xD,flt;, x)(
O<t<o
O<x<o
S Cl A.a o Aﬂaaaal ___aaam
according to situations the constants C,, A,———, A,

where the behavior on functions (o(ti, X) as

M-+ lindependent variables increases or decreases varying
without bound approaches to oo eventhough it’s impossible
to see or feel without the right tool for suitable every choice

of v >0 mentioned S, isacountably multiform complete
normed real (or complex) strongest possible one topology
with &, continuous M+ Llinductionmaps S, , to S, ,for

a=o,———,x,.
The congraints studied having crucible role in
mathematical analysis, mathematical physics and

engineering of generalized functions are mainly converted on
the growth of the partial derivatives instead the decrease of

the function ¢(t, X)=¢)(t1,———, [ X) at infinity
respective to the polynomias in t,——,t , X for
diverson  study  of exponential  constructed
space P! = S L with property

Vax1,qP =

sup e (L xf DY, (D, Vol X)

<t<oo

0<x<o0

<C,B/ ———B 1" ———|"n <o
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C

Mm+1 independent variables continuous differentiable
function ¢ satisfying convergent continuous induction map

where the constants B;,———B, depend on

m? a

from S”' to S*' every choice of >0 J. for

mentioned S”'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 partia
derivatives as | approaches to infinity for >0 as the

origin. The extensively used contribution for genera
engineering technical model for current magnetism the
development of the necessary facts which carries great
potential to impact areas such as data storage sensing
biomagnetism hence the construction & extension related to
the generalized functions theory by Schwartz will be applied
to the forma presentation of the proposed test function
Laplace Stieljes transform determined and executed to
preserve certain properties for theory of generaized
distributiona transform based on the application of natural

transforms the test function space S consiging of all
infinitely differentiable function @(t, X) defined for all
_’t

positive values of t,—— X having continuous

derivative over some domain C” (Rdi ) satisfying
Vak1,qP =

ea(tl,———,tm)(1+ X)k D(Itl,———vtm)(XDX )q ¢(t| , Xj

m?

sup
O<t<o
O<x<o

SCiAa___A.naBll ___Bml
aaal ___aaozmllﬁ1 ___Ilﬁm <o

Let there be given «;, 5, >0, C,, A, B €R fixed

suchthat C, =(C,, C,) with (p(t, X) function defined for

al postive values of t,,———,t , X having continuous

m?

derivative over some domain Cw(Rd' ) Gelfand Shilov

type space connected to study the local regularity properties
of the nanostructure making the determination highly
valuable analyzing functions relative to kernel of Laplace

transform Sfiij :‘ = Sfi"' 2‘ (Rd‘ ) is defined by
sii ={pec”(R")/3C >0,

= tm k!
sup | (14 x) Dyt (D, ) olt;, XX
O<t<oo
0<x<o0
[ [
<CA'---AB ---B,
4 __ _ giem| A ———Ilﬂ’“}
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obviously the spaces Sai’a, SP! stisfying the user's

requirements of open & close management and visual query
in theoretical practical technical forward models a novel
scheme study are subspaces of the above testing function

space for al non negative numbers «;, B, for
O<t <o, 0<X<oo where the constants C;, A, B
depend on the everywhere differential testing function @ .

From a topological point of view the spaces Sﬁ‘ and
Zf: are given by the union and intersection for
A,B >0of S(fii” zi respectively with their topologies
having special paid attention on the inductive and projective
limits:

S/ =ind lim S/B > =prog lim S/%

a; AvBi>O ai'Ai Za'i p J AivBi>O ai'Aﬁ

S ad X/ ae nontrivia iff o +f >0 and
a; S, >0 the union and intersection for each and every
constantsrelated to A, B, > Oof Sfi"‘,zi :

The powerful approach presented hereiswidely applicable
to a broad range of magnetic nanostructures evidently the

Bi ; i i
space Sai of al non negative numbers &, £ is contained

in the intersection of the spaces S, S”! whereas space

as a union of countably normed spaces were able to define
sequential convergence in al metioned spaces such that
these spaces became sequentially complete.

The Gelfand Shilov type distributional spaces (Sfii ) and
(Zﬁ; ) are given by the intersection and union for

A, B>0of (S(f;"‘f\" ) and itstopological sence is given by
the projective and inductive limits:
(S0 )= N(ShR) ana (&)= USER)
A, B,>0 A, B>0
Here (S ) is the dual of S/ and (/) is the dual of

o

[11. EXPANDED HYBRIDIZATION

Now as a specia case a thorough understanding of the
connectional relation between two different structures apply
the distributional Stieltjes transformation over above
generalized version of the classical suitable kernel
exponential sense as well as polynomial approach that
permits direct measurements of magnetic ordering at a
suitable scale_relative to Gelfand Shilov type spaces

Sfj"y’ ABJi = SfJ o E,j (Rdj ) for convenience under proper
coordination of the variables and parameters in a unified
manner C,; = (Cq, C,) where the constants C,, A, B,
depend on the everywhere differential testing function ¢ by

sip={pec (R )iac, >0,
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e (14 x)“ D]

sup (ty,——t) (XDx )q (P(ti ) XX

O<t<oo
0< X<

<C,A‘Bk“iq¥ |
The terminology discussed in spaces SZ " and ij are
generally understood to mean the union and intersection on
largely based unique constants A, B, > 0of Sfj‘ X EJ’ takes

anew look at real field applicationsindicating the time frame
in many continuous non-continuous processes with its
appreciable topology given by the appropriate inductive and
projective limits significantly

ﬁj s . ﬁjx Bj
S, =ind AZI,Ig;LO S, A

B _ T fi» B
2, = proj Azl,lg;LO S, a
Our substantial findings SfJ "and Zaﬁj are nontrivial iff the

significant union intersection compare well  with the
conditions &; +4; 20 «; ;>0 for more careful

constants A, B, > 0of highlighting achievements Sfj”' EJ’
The current study on a theoretical forward platform Gelfand
Shilov type distributional spaces (Sfjj ) (Zf; ) are given
by the encouraging smooth intersection union for
A, B; >0 of research plan (Sfj’y’:’ ) and its
corresponding topological sense is given by promising

application of our technique the projective and inductive
limits as justifying the acceptability

A, )._ ( B, B ) ( B )._ ( B, B )
(Saj - ﬂ Saijj and Zaj a U S"fijj

Ay, B,>0 A,, B,>0
Now we are ready to extend construct here the integral

representations of the generalized hypergeometric functions
to establish new inequalities (Sfj' ) the dual of Sf.’

(Zgj ) the dual of ij the systematic theory of

straightforward extension of previoudy thought two
dimensional some S type spaces of Laplace Stieltjes

transform Sfi;": :;" using the expected fact Gelfand Shilov
technique for o =a;, a;; ﬁij :ﬂi,ﬁj influence the

results
Ve =1peC (R )1ac>o0,

SUp|e" (14 x) DY, ., (O, ot X)
O< X< f
<CA*-—-A°AB' ——-B_ B A
Q%™ —__ gk A _ __| |ﬁmq‘W1 }

we believe our findings compare well with the constants

Ca Aj ZA,A"; B|j=B|:Bj;(i=1: 21__’ m)
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depend on the focus of the topic everywhere differential

testing function ¢ . The possible source spaces Sfil’ ) :;’ and

Zg:j i i‘j the key terminology in field pair of Laplace Stieltjes

transform designed for innovative solution act 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 A, B; 20 of Sﬁ;{’fﬁ‘l’ and its topology is given by

influenced results obtained the inductive and projective limits
within the framework of the criteria.

BB s : Bij+ By
S, . =ind Ajl,lrar,Lo S, A
BBy _ : : Bij» By

2 = Proj Ajlyer?w S

We treat the mathematical equipments Sfl"’ f}' and

Zﬁ’zj as nontrivial powerful extension iff there exists

a;+f; 20 and a; ;>0
reporting most striking results the union and intersection
emerge from the supporting constants A, B, >0 of

more elegant factors

satisfactory confirmation space S(fi " 2‘ .

Describing purpose of the Gelfand Shilov method
distributional spaces (Sfl'y’fj’ ) and (ngj ) are given by
most well known findings the intersection and union set up
used for A, B, > Oof (Sfii,’,ii ) and for sake of simplicity
itstopological sense is straight forwarded on the basis of the
projective and inductive limit theory :

(S0 )= Nista )

A, B>0
B Bj )._ ( B+ By )l
(zaivaj - Usaiijj
A, B>0
At this point the progressive space is defined by
Sﬁ"’fj"’+= US(f"’:"J’ calculated maximum

A, B >0
comparison with the identified topologies and its topology is
defined by respective corresponding total families of the
inductive limit Sf,"f,"‘*=ind lim Sf"B"+.
A A,B>0 “°

Highlighting limitations of previous sections obviously a
well known criticism multiplication by independent variables
t,—,t

m» X and differentiation there are still uncertainty

regarding to continuity in progressive space Sfi“’ fjj'+ a
closed subspace m+1kinds of Gelfand Shilov Laplace
Stieltjes transform S/

or o, + f, = 1satisfying m+ lexisting elements in spaces
S/Hw/gjv"'

aj, aj

not only additional localization

property

sometimes called strip localization but also inspired to
control almost exponentially strip localization.
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We observe that (Sfi‘,'fji ) is the dual of S7"” and

ai, &
(ng‘] ) is the dua of Zﬁ;;ﬁ; the ordered topological

vector corresponding dual spaces introduced for the study of
Cauchy problemsin partial differential equations created asa
model in technical subjects are the spaces of
ultradistributions of Roumieu and Beurling respectively.
Unless specified otherwise &l the spaces introduced
throughout will henceforth be considered equipped with their
naturally Hausdorff locally convex pointwise convergent
topologies on

these spaces are generated and replaced by the family of
bounded convergent topological seminorms {)/a, k1.q }
The considered domain is possible in the present situation
—o<t <0,0<X<wisin Sf.lfff without losing any

of the origina properties if @ smooth function

(ﬁ(t, X): ¢(—t, X)isin Sfi‘: fj" the combination transform

with some additional features like order properties of the
transform satisfying inequality

SCAa———AﬂaAkBll ___Bml Bq
a2 ___aaamkk“j||ﬁ1 ___||ﬁmq

satisfying all above mentioned properties for spaces less than
in above sections oo for which the topology of bounded
convergenceisassigned to the dual function corresponding to
al defined Laplace Stieltjes the spacesin polynomia aswell
as differentidl  manner having defined domain

—0o<t <0, 0< X<
é éﬁi é éﬁj éﬁi éﬁj éﬂwﬂj

a; ! LN ! o a; ' T, aj
We treat various choices of consisting of a number of testing
function spaces distributional spaces depending on all
defined nondefined used their closed subspaces with analytic
signals almost exponentially localized in time and frequency
variables control the decay of the transforms independently
in each variables if equipped with their naturally Hausdrof

locally convex topologies generated by their respective
corresponding total families of seminorms are as usa

denoted by T, T/, T, TO, T/, T, T/
Moreover al the spaces having domain
—o <t <0, 0< X< ooare equipped with their naturally

ap;

Hausdrof locally convex topologies
fFA T FA TR FE FRE
T, T ,Taj,T LT ’TaiJ’Tai,ajJ'

H H H ﬂllﬂj’ni’nj
We extend the space to gain more attention in Sa‘ La, b D,

B By,

alraJ,pUpJ

e (14 x) Dy,

~{pecr R )i3c>0,

—tn) (XDx )q (D(ti ) XX

sup
—oo<t; <o
O<x<o
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<C(A+6,f ———(A,+5,) (A +5,f
(B, +7n) ___(Bm+77m)l(Bj +771)qc
2% —__ g% kkajllﬂl — ] Iﬁmqqﬂj }

for i =1,——,m 0;,0;, 1, ; aeany Melements

in Laplace sense at the same time one from Stieltjes scene
greater than zero whose graph does not have any type of
breaks or holes lose the property of strongly continuity at

Xx=0,t =0 hence Mm+1lall variables being strongly
continuous a O< X<oo, —oo<t, <oo equipped with

their naturally Hausdrof locally convex topologies for each
M+ 1leements including for | =1,———, M generated by
their respective corresponding total families of seminormsas

usual denoted by Tgf ' 'Df ! ',3?"5?" for the notable domain
O<X<oo,0<t <00 and éfiiy’fj{'s" Qj" for the

domain—oo <t <0, 0< X< oo possess several nuclear

invariant convenient mapping properties as a new proposed
route demands an advanced imaging technique to resolve the
magnetism of nanostructure_under trandation dilation by a

positive factor in M+ Ldimension.

V. CONCLUSION

The interesting approach from the special study points on
the development of the necessary facts related to the
generalized functions theory by Schwartz hence the
construction of Laplace Stieltjes transform towards reduction
the complexity of engineering problems extensively
contribution from atopological point of aspect in along with
the decrease of the computation time of simulations these
techniques have significantly contributed to magnetic
phenomenon thereby boosting the novel technological
applicationsin the respectivefield by introducing convenient
explanations for more general situations to achieve enjoy a
dlightly faster decay in domain even in polynomial case by
changing the scheme from one dimension to higher by
successfully employing the relative testing function space.
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