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Abstract – It is well-known that most of the natural and physical Phenomena in the universe are not 
straight forward and hence are modeled on the systems of nonlinear equations. Again, almost all such 
natural and physical phenomena involve the decay or growth that is the change in the state with respect to 
the time period. So such dynamical systems in the universe are governed by the nonlinear differential and 
integral equations. The initial and boundary value problems of first and second order ordinary nonlinear 
differential equations have attracted the attention of several mathematicians of the world since long 
time and much has been done concerning the various aspects of the solutions for nonlinear differential 
equations. Similar is the case with nonlinear integral equations. In the present thesis, we have dealt with 
initial value problems of some nonlinear first and second order ordinary differential equations in Banat 
algebras. Furthermore, some nonlinear integral equations in Banat algebras involving the more than 
one nonlinearity are also discussed for various aspects of the solutions 
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1. INTRODUCTION 

Differential equations assume a focal job in the 
utilizations of arithmetic to natural and designing 
sciences. In particular, ordinary differential equation 
(ODE) is an significant part of current arithmetic. With 
the advancement of present day society, it is 
generally utilized in astronavigation, building, nature, 
science, economics, finance and so forth. In every 
one of these applications, we are encompassed by 
the wonders and the properties which we call 
fluctuations, for example, the thickness of traffic on a 
high-way, the varieties inside a natural animal 
categories, the here and there of stock markets, the 
twinkling of stars, etc. The fluctuation is identified 
with the irregularity or stochasticity among the 
acknowledge, that is, among the individual 
specimens of the data. The two fundamental 
attributes of the anomaly or stochasticity are the 
measurable nature and the vulnerability. The 
measurable nature implies that its characterization 
requires a troupe of data. The vulnerability implies 
that, given a part of the data or the data up to a given 
snapshot of time, we can't predict precisely the rest 
of the data or the data later on. Numerical modeling 
of physical frameworks by ODEs disregards 
stochastic impacts. Including irregular elements into 
the differential equations yield stochastic differential 
equations and the term stochastic is called clamor.  
Stochastic differential equation (SDE) is an ODE with 
stochastic procedure that can model unusual 
genuine conduct of any consistent framework. It is a 

combo-country of DEs, likelihood hypothesis and 
stochastic procedure. SDEs emerge in modeling 
assortment of arbitrary powerful wonders in 
physical, organic, building and social sciences. In 
some genuine physical designing issues, for 
example, wind excitation or seismic effect, it is 
extremely hard to portray the dynamic conduct of 
the framework by a numerical model. The 
conceivable method to display these excitations is 
by the utilization of probabilistic science rather 
than deterministic arithmetic. Specifically, SDEs 
are utilized with expanding recurrence in a 
different scope of fields. Money related designers 
use SDEs as the premise of stochastic 
unpredictability models. They are utilized for 
displaying neurons in computational cell science, 
demonstrating of Brownian movement in material 
science, investigation of seismology, hydrology, 
exhaustion testing in building, investigation of 
single particle fluorescence and furthermore have 
a potential application as computational devices 
for science, to show frameworks that are 
inalienably irregular or subject to arbitrary outer 
irritations in sciences. Further frameworks in 
continuum mechanics, (for example, those with 
viscoelastic materials) or in budgetary financial 
matters (in which operators structure their choices 
dependent on the business sectors past 
execution) have administer ing equations, which 
include vital terms speaking with the impact of the 
past. A wide range of elements with stochastic 
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impact in nature or complex frameworks made by 
humankind are displayed by SDEs. 

For well over a century, differential equations have 
been utilized in displaying the elements of evolving 
forms. A lot of the advancement in demonstrating 
has been joined by a rich hypothesis of differential 
equations. The elements of many developing 
procedures are liable to unexpected changes, for 
example, stuns, gathering and cataclysmic events. 
These marvels include transient bothers from 
ceaseless and smooth elements whose span is 
irrelevant in examination with the length of a whole 
development. Frameworks with momentary irritations 
are of-ten normally depicted by Impulsive differential 
equations. 

For example, imprudent intrusions are seen in 
mechanics, radio and electrical designing, in 
correspondence security, in Lotka-Volterra models, 
control hypothesis, financial aspects, physics, 
ecology, organic frameworks, biotechnology, modern 
apply autonomy, pharmacokinetics ,ideal control, 
recurrence tweaked frameworks, motions of rockets 
or airplanes programmed control frameworks, man-
made consciousness, apply autonomy and different 
regions of science. Explicitly they were presented in 
unbiased systems and populace elements, for 
example, fake nonpartisan systems, immunization, 
and chemotherapeutic treatment of diseases. the 
hemostat and birth beats .The hypothesis of 
indiscreet differential equations in the field of present 
day connected arithmetic has made impressive 
progress as of late in light of the fact that the 
structure of its rise has profound physical 
background and reasonable numerical models 
.Numerous certifiable frameworks can be 
demonstrated by ODEs in which there is a 
postponement between the reason and the impact. 
For instance, the present birth rate is reliant upon 
occasions that happened nine months back. 
Notwithstanding, in actuality, things are once in a 
while so prompt. There is typically a spread 
postponement before the impacts are felt. For 
instance, it might take the results of one response 
chamber a few seconds to course through a pipe 
before going into a second response chamber. This 
circumstance can be demonstrated by utilizing a 
postpone differential equations. Defer differential 
equations (DDEs) structure a sort of differential 
equations in which the subsidiary of the obscure 
capacity at a specific time is given as far as the 
estimations of the capacity at past occasions. When 
all is said in done, DDEs show considerably more 
entangled elements than ODEs since a period 
postponement could make a steady harmony 
become unsteady and cause the populaces to 
change. DDEs have been utilized for a long time in 
charge theory and as of late are connected to natural 
models. Most organic frameworks have time 
postpones innate in them; but then couple of 
researchers apply these equations because of the 
multifaceted nature they present. 

2. REVIEW OF LITERATURE 

A practical differential equation is a differential 
equation with deviating argument. That is, a 
purposeful differential equation is an equation that 
contains a few characteristic and some of its 
derivatives to distinctive argument values. 

Functional differential equations discover use in 
mathematical fashions that count on a detailed 
behavior or phenomenon relies upon on the existing 
as well as the beyond kingdom of a device. In 
different phrases, beyond events explicitly influence 
future outcomes. For this purpose, useful differential 
equations are used to in many packages instead of 
everyday differential equations (ODE), in which 
future conduct handiest implicitly relies upon at the 
past. 

A presence hypothesis for the main request 
practical differential equations in Banach algebras 
is demonstrated under the blended summed up 
Lipschitz and Caratheodory conditions. The 
presence of external arrangements is additionally 
demonstrated under certain monotone city 
conditions. 

Fractional analytics is the field of numerical 
examination which manages the examination and 
utilizations of integrals, subordinates of 
discretionary request. The quality of subordinates 
of non-number request is their capacity to portray 
genuine circumstances more sufficiently than 
whole number request subsidiaries, particularly 
when the issue has memory or innate properties. In 
1695, the idea of fractional math (fractional 
subsidiaries and fractional necessary) is presented 
by L'Hospital. The outstanding idea of number 
request subsidiaries and integrals have clear 
physical and geometric understandings. The 
instance of fractional request incorporation and 
separation speaks to a quickly developing field 
both in theory and applications to true problems.  

Fractional Differential Equations 

Zhang et. al. The theory of nonlinear fractional 
differential or integro-differential equations have 
turned into a functioning territory of examination 
because of their applications in nonlinear motions 
of seismic tremors, viscoelasticity, 
electrochemistry, electromagnetic theory, and liquid 
unique traffic models There has been a lot of 
enthusiasm for the arrangements of Fractional 
Differential Equations (FDEs) in hypothetical and 
numerical sense.  

FDEs including the Riemann Liouville fractional 
subordinate or the Caputo fractional subsidiary 
have been paid more considerations Exceptionally 
astounding monographs which give the principle 
hypothetical devices to the subjective examination 
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of FDEs, and in the meantime, demonstrate the 
interconnection just as the difference between 
number request differential models and fractional 
request differential models are discussed in Zhang et 
al. considered the presence and uniqueness of 
gentle answers for imprudent fractional differential 
equations with nonlocal conditions and vast 
postponement.  

Santos et. al., talked about the presence results for 
fractional neutral integro-differential equations with 
state-subordinate postponement of request 1 < α < 2 
by utilizing the Leray-Schauder elective fixed point 
hypothesis. In this manner, there is an expanding 
enthusiasm to examine the presence and 
uniqueness of gentle arrangements of FDEs.  

FDEs draw extraordinary applications in numerous 
physical marvels, for example, drainage stream in 
permeable media, liquid elements, traffic models, 
and so forth. Besides, commotion or stochastic 
bother is unavoidable and inescapable in nature just 
as in man made frameworks. Consequently it is of 
incredible criticalness to bring the stochastic impacts 
into the examination of FDEs. Shi et al. inferred the 
presence of the worldwide gentle answer for a class 
of stochastic fractional incomplete differential 
condition driven by a Levy space-time repetitive 
sound. Pedjeu et al. contemplated the 
demonstrating, strategy and investigation of 
stochastic fractional differential equations. The 
presence results of a few kinds of Fractional 
Stochastic Differential Equations (FSDEs) are 
considered in Nearly auto orphic capacities assume 
a significant job in portraying repeat, haphazardness 
and intricacy of dynamical frameworks. 

Karthikeyan et. al., contemplated the controllability 
results of nonlinear stochastic neutral indiscreet 
frameworks. In endless dimensional case, 
Mahmudov have demonstrated the surmised 
controllability of semilinear deterministic and 
stochastic advancement equations in conceptual 
spaces. Dauer et al. researched the controllability 
results of stochastic semilinear useful differential 
equations in Hilbert spaces. Sakthivel et al. 
contemplated the total controllability of 13 stochastic 
development equations with hops without expecting 
the minimization of the semigroup property. Sakthivel 
et al. examined the estimated controllability results of 
fractional stochastic development equations by 
utilizing Banach compression mapping rule. 
Controllability and surmised controllability, both for 
straight or nonlinear stochastic dynamical 
frameworks in limited and vast dimensional spaces, 
have gotten the consideration of numerous 
researchers and have been talked about in a few 
papers and monographs, in which where a wide 
range of fundamental and adequate conditions for 
stochastic controllability are figured and 
demonstrated 

3. NEUTRAL FUNCTIONAL 
DIFFERENTIAL EQUATION  

In, Zhang mentioned the properties of the neutral 
operator , which have become 
an effective tool for the research on differential 
equations with this prescribed impartial operator, 
see, for instance, . Lu and Ge investigated an 
extension of, specifically, the impartial operator  

 and obtained the existence 
of periodic solutions for a corresponding neutral 
differential equation. 

In this paper, we don't forget the impartial operator 

, in which is consistent and 

,  , and  is an -periodic function for 
some . Although is a natural generalization of the 
operator, the magnificence of impartial differential 
equation with typically possesses a greater 
complicated nonlinearity than impartial differential 
equation with or.  

For instance, the neutral operators and are 
homogeneous inside the following experience for, 

 whereas the neutral 
operator in popular is inhomogeneous. As a effect 
a number of the new effects for differential 
equations with the neutral operator will no longer 
be an immediate extension of acknowledged 
theorems for impartial differential equations. The 
paper is organized as follows: in Section 2, we 
first analyze qualitative homes of the impartial 
operator with a purpose to be beneficial for 
similarly research of differential equations with this 
neutral operator; in Section three, via Mawhin's 
continuation theorem, we gain the existence of 
periodic answers for a second-order Rayleigh-kind 
neutral differential equation; in Section four, by 
way of an utility of the constant point index 
theorem we attain enough conditions for the life, 
multiplicity, and nonexistence of superb periodic 
solutions to second-order neutral differential 
equation. Several examples are also given to 
demonstrate our results. In this part a presence 
hypothesis for the primary request utilitarian 
differential equations in Banach algebras is 
demonstrated under the blended summed up 
Lipschitz and Caratheodory conditions. The 
presence of external arrangements is likewise 
demonstrated under certain monotonicity 
Conditions. So as to demonstrate the fundamental 
results in this postulation, we utilize the 
accompanying definitions and starter results. 

Spaces  

Definition A straight space (or a vector space) 
over K (indicates either R or C ) is a nonempty set 
S alongside a capacity + : S × S → S, called 
expansion, and a capacity • : K × S → S, called 
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scalar duplication, with the end goal that for all x, y, z 
∈ S and k, l ∈ K, we have 

 

 

 

 

 

 

 

 

4. EXISTENCE OF EXTERNAL 
SOLUTIONS. 

A non-void shut set K in a Beach polynomial math X 
is known as a cone if  

(i)  

(ii) For and 

(iii)  where 0 is zero element of X. 

A cone K is called to be positive if (iv)  
Whenever "o" is an increase creation in  X. We 
present a request connection  in X as follows. 

Let . Then  if and only if. A cone Kis 
called to be normal if the normis semi monotone 
increasing on K, that is, there is a constant such 

that for all  then every order-
bounded set in X is norm-bounded. The details of 
cones and their pro appear in Guo et.al. (1988). 

Lemma 1 (Dhage, 2005-d) Let K be positive cone 
ina real BanachalgebraXand 
let  bea suchthat 

Then  .   

For any , the order interval is a 
set in X given by 

 

Definition Amapping , issaid  tobenon-
decreasing or monotone increasing if  
implies  for all  

We utilize the accompanying fixed point hypotheses 
of Dhage (1999 2005-d, 2006-a) for demonstrating 
the presence of extremal answers for the (5.3.1) 
under certain monotonicity CONDITIONS. 

THEOREM (Dhage , 1999) Let KX and Let , . X and 

let   Suppose that  

• A is a Lipchitz with the Lipchitzcontent 

• B is a completely continuous and 

• (c) for  each and 

 

Further, if the cone K is positive and normal, then 
the operator equation  has a least and a 
greatest positive solution in  

whenever  

Where 

 

THEOREM  1 (Dhage, 2006-a) Let be a cone in a 
Banach algebra X and let suppose that  

 are  two  non- decreasing 
operators such that 

A A is completely continuous, 

B B is totally bounded and 

C. (c) for each  

Further, if the cone K is positive and normal, then 
the operator equation  has a least and a 
greatest positive solution in    

5. CONCLUSION 

The birthplace of nonlinear basic conditions in 
Banach polynomial math lies in progress of 
acclaimed physicist Chandrasekhar (1980) in his 
investigations on radiative warmth move in the 
subject of thermodynamics which brought forth the 
outstanding Chandrasekhar's H-condition in 
thermodynamics. The strategy produced for 
demonstrating the presence of the answers for 
above quadratic H-conditions is particularly cuber a 
few and include a few details. Thusly there was a 
need to ii build up a general instrument for 
explaining such kind of quadratic basic conditions 
including the result of two nonlinearities. At that 
point, in 1982, Dhage built up a fixed point 
hypothesis in Banach algebras which is additionally 
connected to some nonlinear necessary conditions 
including the result of two nonlinearities for 
demonstrating the presence of the arrangements. 
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The presence of the answers for Chandrasekhar's H-
condition is additionally demonstrated in a simple 
application with an unexpected technique in 
comparison to past ones. The comparable outcomes 
for quadratic vital condition might be found in crafted 
by Banas and others utilizing the thoughts of 
proportions of non-minimization and consolidating 
mappings in Banach spaces.  

6.  REFERENCES 

1. Apostol Tom M. (1974). Mathematical 

Analysis, Addison-wesley. ∗ Akerkar 
Rajendra (1999), Non-linear Functional 
Analysis, Narosa Publishing House, pp. 84-

87. ∗ Bailey Paul B., Shampine Lowrence F., 
Waltman Paul E. (1968), Nonlinear two point 
Boundary value problem, Academic Press, 
New - York.  

2. Boyd D. W., Wong J.S.W. (1969). On 
nonlinear contractions, Proc. Amer. Math. 
Soc., 20, pp. 456-464. ∗ Burkill J. C. & Burkill 
H. (1970), A Second Course in Mathematical 
Analysis, University Press Com Cambridge. 

3. Browder F. E. (1973). Nonlinear Operator 
and Nonlinear Equation of Evolution in 
Banach Spaces, Nonlinear Functional 
Analysis, Proc.Sym. Pure Math vol-18, Part 

II, Amer Math.Soc. ∗ Bernfield S. R. and 
Lakshmikantham V. (1974), An Introduction 
to Nonlinear Boundary Value Problems, 
Academic Press, New York London.  

4. Banas J. B. and Geobel K. (1980). Measure 
of non-compactness in Banach Spaces, 
Marcel Dekker Inc. New York 

5. Burton T. A., Kirk C. (1998). A fixed point 
theorem of krasnoselskii schaefer type, 
Math. Nachr. 189, pp. 23-31. 

6. Banas J. B. (2002). Fixed points of the 
product of the operators in Banach algebras, 
PanAmer. Math. J. 12(2), pp. 101-109.  

7. Banas J. Rzepka (2003). An Application of a 
measure of noncompactness in the study of 
asymptotic stability, Appl. Math. Letters 16, 
pp. 1-6.  

8. Banas J., Dhage B. C. (2008), Global 
Asymptotic Stability of Solutions of a 
Functional Integral Equations, Nonlinear 
Analysis 69, pp. 1915-1952.  

9. Cunningham W. J. (1954). A nonlinear 
differential - difference equations Equation of 
growth, Proc Natn. Acad. Sci. U.S.A. 40, pp. 

708-713 ∗ Chandrasekhar S. (1960), 
Radiative Heat Transfer, Dover New York. 

10. Coddington Earl. A. (2002-a). An Introduction 
to Ordinary Differential Equations, Prentice-
Hall of India Private Limited 

 

Corresponding Author 

Pooja Sharma* 

Research Scholar of OPJS University, Churu, 
Rajasthan 


