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Abstract: This manuscript presents the Primordial Wave-Energy (PWE) Theory as a direct theoretical challenge to the standard Big 

Bang singularity model. The standard model posits that the universe originated from a dimensionless point of infinite density with no 

prior physical state- a proposition that violates the principle of conservation of energy and leaves the pre-singularity condition physically 

undefined. The PWE Theory addresses these foundational deficiencies by proposing that a pre-existing state of pure, non-localised 

Dynamic Wave-Energy- the Primordial State- underwent a thermodynamic phase transition that constitutes the event conventionally 

termed the Big Bang. Under this model, the Big Bang was not a creation event but a cosmic condensation: the cooling and structural 

organisation of wave-energy into localised, mass-bearing matter. The framework further proposes that progressive relativistic 

acceleration toward c initiates a partial phase reversal of this condensation. Seven specific loopholes in the standard singularity model 

are identified and addressed. The theory is developed through conceptual analogy and logical inference from established physics; formal 

mathematical derivation is proposed as the essential next step. The PWE Theory is offered as a falsifiable alternative cosmological 

framework warranting rigorous theoretical and empirical examination. 
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1. The Primordial State (Before the Big Bang) 
 

Foundational Axiom 

Energy cannot be created or destroyed. Therefore, the pre-

Big Bang state was not nothingness- it was the Primordial 

State: an eternal, boundless ocean of high-frequency 

Dynamic Wave-Energy, existing without mass, without 

localized structure, and without temporal dimension. 

 

a) Defining the Primordial State 

Classical physics and modern cosmology alike confirm that 

energy is neither created nor destroyed- it is only 

transformed [3,8]. The standard Big Bang model, however, 

requires the entirety of the universe's energy to appear at t=0 

from a state of zero prior existence- a direct logical 

contradiction of this principle [3]. The PWE Theory 

addresses this contradiction by designating a pre-existing 

physical condition as the Primordial State, thereby 

eliminating the need for creation ex nihilo. A critical 

objection must be addressed immediately: conventional 

waves require a medium or substrate through which to 

propagate. The PWE Theory resolves this by proposing that 

the Primordial State is not a wave travelling through a 

medium, but is itself the field- a self-referential energy field 

analogous to the quantum vacuum, which modern physics 

already accepts as a physically real, energy-bearing state 

requiring no external substrate [6]. Just as the quantum 

vacuum is not empty space but a structured field of zero-

point energy, the Primordial State is proposed as the limiting 

case of that field at maximum excitation. 

 

This state is defined by the following formal conditions: 

• Temporal Invariance: The Primordial State exists 

outside of time. Since time itself is a property of the 

physical universe - as established by General Relativity, 

in which spacetime is a dynamic entity that came into 

existence with the Big Bang [3]- the pre-Big Bang state 

cannot be described using temporal language. The word 

"eternal" is therefore physically meaningless in this 

context. The Primordial State is more precisely described 

as a-temporal: a configuration in which the dimension of 

time has no definition, and the concept of "duration" does 

not apply. This is not a weakness of the PWE 

framework- the standard Big Bang model faces the 

identical problem at t=0, where the laws of physics 

themselves break down [3,4]. The difference is that PWE 

explicitly acknowledges this condition and characterises 

it, rather than treating it as a singularity. 

• Non-Localisation: There are no boundaries, no 

coordinates, and no spatial structure. Energy exists as a 

diffuse, omnipresent waveform, analogous to a quantum 

field in its ground or excited superposition state, 

extended across all possible positions simultaneously [6]. 

• Maximum Excitation: The entire energy content of the 

universe-to-be exists in a state of 100% vibrational 

excitation- pure kinetic wave-energy with no conversion 

to potential or rest-mass energy. 

• Indistinction of Matter and Radiation: In this state, no 

distinction exists between what we now term "matter" 

and "light". Both are merely different manifestations of 

the same underlying energy field- a condition 

comparable to the theoretical quark-gluon plasma of the 

earliest post-Big Bang moments [3], but at a far more 

fundamental level. 

 

b) Philosophical and Cultural Parallels (Non-

Evidentiary) 

Note: The following observation is offered as a conceptual 

and cultural parallel only. It does not constitute scientific 

evidence and should be evaluated independently of the 

physical arguments presented elsewhere in this manuscript. 

The PWE Theory notes, without asserting theological 

argument, that the Quranic description of the pre-creation 
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medium as Dukhan (Smoke)- referenced in Surah Al-Anbiya 

(21:30) and Surah Fussilat (41:11) — provides a striking 

phenomenological parallel. The term Dukhan in classical 

Arabic describes a hot, energetic, undifferentiated vapour: a 

medium that is neither solid nor void, but a transitional 

energetic field. 

 

This description aligns with the PWE model of the 

Primordial State as a high-energy, non-structured, wave-

dominated field - one that preceded the condensation of 

ordered matter. The parallel is presented here as a 

conceptual bridge, not as a scientific proof. 

 

c) The Triggering Event- Quantum Fluctuation 

A critical loophole in any alternative cosmology is the 

triggering problem: what initiated the transition from the 

Primordial State to the condensed matter phase? The PWE 

Theory does not borrow the vacuum fluctuation concept 

from post-Big Bang quantum mechanics- doing so would be 

circular, as vacuum fluctuations are defined within an 

already-existing spacetime framework. Instead, the PWE 

triggering mechanism is proposed as an intrinsic instability 

of the maximum-excitation state itself. In thermodynamic 

systems, a state of maximum energy is not a stable 

equilibrium- it is a metastable configuration that will 

spontaneously seek a lower-energy state given any 

infinitesimal internal perturbation [3]. A superheated liquid, 

for example, does not require an external cause to nucleate 

into vapour: the instability is inherent in the configuration. 

By analogy, the Primordial State at 100% excitation is 

proposed to be thermodynamically metastable- its transition 

to a lower-energy condensed phase was not caused by an 

external agent but was the natural consequence of its own 

internal energy gradient. This mechanism is self-contained 

within the PWE framework and does not depend on post-Big 

Bang physics. 

 

This stands in direct contrast to the standard Big Bang 

model, which offers no physical account of the triggering 

condition at t=0 and treats the singularity as a mathematical 

boundary rather than a physical state [3,4]. The PWE trigger 

is not a miracle - it is a thermodynamic inevitability built 

into the nature of the Primordial State. 

 

2. Methodological Approach, Significance, and 

Scope 
 

a) Methodological Approach 

The PWE Theory is developed through conceptual analogy 

and logical inference drawn from established principles in 

thermodynamics, quantum mechanics, and special relativity. 

No original mathematical derivation, computational 

simulation, or empirical dataset is presented in this 

manuscript. The methodology is therefore classified as 

speculative theoretical reasoning- a recognised early-stage 

mode of inquiry in theoretical physics, as employed in the 

initial formulations of ideas that later received formal 

treatment [8]. 

 

The following assumptions underpin the framework and are 

stated explicitly for transparency: 

1) The principle of conservation of energy holds 

universally, including across the PWE phase boundary- 

this assumption is justified on the grounds that 

conservation of energy is not merely a law of the 

current physical universe, but is understood in modern 

physics as a consequence of time-translation symmetry 

(Noether's theorem), which the PWE framework 

proposes is a more fundamental principle than 

spacetime itself [2];  

2) pre-Big Bang physical states are, in principle, physically 

meaningful rather than logically undefined- this is 

supported by the precedent of Loop Quantum 

Cosmology and other frameworks that extend physics 

beyond the classical singularity;  

3) Thermodynamic phase-transition models applicable to 

condensed matter systems may serve as valid analogical 

frameworks for cosmological-scale energy transitions, 

since the underlying statistical mechanics are scale-

independent; and  

4) The mathematical limit v → c in Special Relativity may 

correspond to a physically realisable boundary 

condition, not merely an asymptotic abstraction.  

 

Each of these assumptions requires independent formal 

justification, and the authors present them openly as the 

theoretical load-bearing structure of the framework. 

 

b) Significance and Distinction from Standard 

Cosmology 

The standard Big Bang singularity model contains at least 

seven unresolved foundational problems that the PWE 

Theory directly addresses. 

1) First, the singularity problem: The Big Bang model 

requires infinite density at t=0, which is a mathematical 

breakdown, not a physical description [3,4]. PWE 

replaces the singularity with a defined physical state- 

the Primordial State -eliminating the infinity.  

2) Second, the creation ex nihilo problem: The standard 

model has no account of what preceded the singularity; 

energy appears from nothing, violating conservation 

principles [3]. PWE resolves this by proposing a prior 

energy state.  

3) Third, the triggering problem: The Big Bang model 

gives no physical account of what caused the singularity 

to expand [4]. PWE proposes an intrinsic 

thermodynamic instability as the trigger. 

4) Fourth, the horizon problem: Distant regions of the 

universe share the same temperature despite apparently 

never being in causal contact- addressed in standard 

cosmology only by the untestable inflation hypothesis 

[4]. PWE's phase-transition model predicts uniform 

initial conditions naturally, as all condensed matter 

inherits the uniform properties of the Primordial State.  

5) Fifth, the matter-antimatter asymmetry: The 

standard model predicts equal amounts of matter and 

antimatter at creation, yet the observable universe is 

matter-dominated [3]. PWE proposes that symmetry-

breaking during the cooling phase introduced a 

directional bias in condensation favouring matter 

configurations- a proposal requiring formal 

development.  

6) Sixth, the arrow of time: The standard model does not 

explain why time has a direction [8]. PWE's 

thermodynamic cycle grounds the arrow of time in the 
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entropy gradient between the Primordial State and the 

condensed matter phase.  

7) Seventh, dark energy: The observed accelerating 

expansion of the universe [7] has no satisfying 

mechanism in the standard model. PWE offers a 

candidate interpretation: the universe's expansion is the 

continuing momentum of the original phase transition, 

driven by the thermodynamic pressure of the wave-

energy phase reasserting itself at the cosmological 

boundary. 

 

c) Point-by-Point Comparison: Standard Big Bang 

Model vs. PWE Theory 

 
Problem Standard Big Bang Model PWE Theory Response 

1. Singularity 
Infinite density at t=0; physics breaks down; no 

physical description possible 

Replaced by defined Primordial State; no infinity required; 

phase transition eliminates the singularity 

2. Creation ex nihilo 
All energy appears from nothing; no prior state 

acknowledged; violates conservation principles 

Prior wave-energy state eliminates creation from nothing; 

energy is conserved throughout 

3. Triggering 
No physical cause given for t=0 expansion; 

singularity is treated as a given 

Intrinsic thermodynamic metastability of maximum-

excitation state provides a self-contained trigger 

4. Horizon Problem 
Resolved only by inflation- an untestable add-on 

hypothesis with no direct evidence 

Uniform initial conditions arise naturally from the uniform 

Primordial State; no inflation required 

5. Matter-Antimatter 

Asymmetry 

Predicts equal matter/antimatter; observed asymmetry 

unexplained 

Cooling-phase symmetry breaking proposed as mechanism 

for matter-biased condensation (requires formalisation) 

6. Arrow of Time 
No inherent explanation for temporal directionality; 

relies on entropy increase as post-hoc observation 

Arrow of time grounded in entropy gradient between the a-

temporal Primordial State and the condensed matter phase 

7. Dark Energy / 

Accelerating Expansion 

Attributed to cosmological constant (Λ) with no 

identified physical mechanism 

Proposed as residual thermodynamic pressure of the wave-

energy phase reasserting itself at the cosmological 

boundary 

 

d) Proposed Criteria for Falsifiability 

For the PWE framework to progress from speculative 

analogy to testable theory, future work must identify 

falsifiable predictions that distinguish it from standard 

models. The following candidates are proposed as a starting 

point for theoretical development:  

1) If relativistic excitation toward c involves a progressive 

dissolution of localised mass properties beyond what the 

standard Lorentz transformation predicts [2], this should 

produce measurable deviations in particle behaviour at 

ultra-relativistic energies detectable at facilities such as 

the Large Hadron Collider;  

2) If the Big Bang was a thermodynamic phase transition 

rather than a singularity, it may leave a characteristic 

imprint in the primordial gravitational wave background 

distinguishable from inflationary predictions [4,7]; and  

3) The framework predicts that energy is strictly conserved 

across any cosmological boundary- a constraint that, if 

formalised, could be tested against observational data 

on the total energy budget of the universe. These criteria 

are speculative at this stage and are offered to guide 

future formalisation. 

 

e) The Cooling Process- From Wave to Body 

The PWE Theory employs a thermodynamic phase-

transition model- the same conceptual framework used by 

engineers to analyse the behaviour of materials passing 

through states of plasma, gas, liquid, and solid- to describe 

the evolution of the universe from the Primordial State to its 

current matter-dominated condition. 

 

This process unfolds in four sequential stages: 

 

Stage 1- Expansion and Density Reduction 

The triggering quantum fluctuation initiated a rapid and 

continuing expansion of the energy field. As the total 

volume increased, the local energy density decreased 

proportionally. This reduction in energy density is the 

cosmological equivalent of a thermodynamic cooling 

process: less energy per unit volume means lower effective 

"temperature" of the field. 

 

Stage 2- Symmetry Breaking 

As the energy density fell below critical thresholds, the 

uniform, undifferentiated Primordial Wave-Energy could no 

longer sustain its symmetric, non-localised state. Symmetry 

breaking events- well-documented in quantum field theory 

and observable in phenomena such as the Higgs mechanism 

[5]- caused the previously equivalent energy components to 

differentiate. Forces separated (gravity, electromagnetism, 

nuclear forces), and the conditions for particle formation 

were established [3,4]. 

 

Stage 3- Condensation into Matter 

As cooling progressed, the wave-energy field underwent 

what the PWE Theory terms cosmic condensation: the 

conversion of freely propagating, non-localised wave-energy 

into tightly localised, mass-bearing packets — subatomic 

particles such as quarks, which combined to form protons 

and neutrons, which in turn aggregated to form atomic 

nuclei, atoms, molecules, and ultimately all visible matter. 

 

This process is directly analogous to the phase transitions 

observed in material science: the transition from a plasma 

state to a gas, from a gas to a liquid, and from a liquid to a 

crystalline solid. In each transition, energy is not lost; it is 

redistributed and restructured into a lower-energy, higher-

order configuration. 

 

Stage 4- Observation: Matter as Structured, Slowed-

Down Energy 

The PWE Theory advances the physically grounded 

proposition that what we perceive as solid, tangible matter 

is, at its most fundamental level, energy in a highly 

structured, low-vibration, localised state. The atoms 

comprising a rock, a human body, or a planet are not 

fundamentally different in kind from the photons of light- 
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they are different in configuration, frequency, and degree of 

localisation. 

 

Einstein's mass-energy equivalence relation (E = mc²) 

provides the mathematical basis for this claim [2]: mass is 

simply a measure of the energy content of a localised field 

configuration.  

 

The PWE Theory reframes this as: matter is slowed-

down, crystallised, three-dimensionally structured wave-

energy. 

 

f) The Reversion- Relativistic Excitation Toward Light 

Speed 

If the Big Bang represents the process by which Dynamic 

Wave-Energy cooled and condensed into matter, then the 

PWE Theory proposes that the inverse process — a 

thermodynamic re-excitation — is physically initiated when 

a massive body is progressively accelerated toward the 

speed of light. 

 

Core Principle 

Acceleration toward c is not merely a kinematic event. It is a 

progressive re-excitation of the body's energy content- a 

reversal, at the local level, of the cosmic condensation that 

created matter from wave-energy. 

 

1) Progressive Mass-Energy Excitation 

As established by Special Relativity [2], the relativistic 

energy of a body in motion is given by: 

 

E = γmc²    where    γ = 1 / √(1 − v²/c²) 

 

As the velocity v approaches c, the Lorentz factor γ 

approaches infinity, meaning that the total energy content of 

the body increases without bound. The PWE Theory 

interprets this not as a mere mathematical limit, but as a 

physical process of progressive excitation: the body's 

internal energy configuration is being driven toward the 

same high-energy, non-localised state that characterised the 

Primordial Wave-Energy. 

 

2) Symmetry Restoration and the Phase Reversal 

In the same way that the Big Bang involved the breaking of 

the primordial symmetry (allowing energy to differentiate 

into distinct particles and forces), the re-excitation process 

toward c involves a symmetry restoration: the progressive 

dissolution of the conditions that hold energy in a localised, 

mass-bearing form. 

 

This phase reversal proceeds in three observable stages: 

• Total Kinetic Excitation: The kinetic energy added to 

the body progressively 'melts' the internal binding 

configurations- analogous to applying sufficient heat to a 

crystalline solid to first liquify and then vaporise it. The 

bonds that define the body as a localised structure begin 

to lose their integrity. 

• Approach to the Phase Boundary (v → c): It is 

essential to state precisely what Special Relativity does 

and does not predict here. The rest mass m₀ of a body is 

invariant under Special Relativity [2]- it does not 

diminish as v increases. What increases without bound is 

the relativistic energy E = γm₀c², meaning the body 

acquires effectively infinite kinetic energy as v → c. This 

is not a flaw in the PWE argument- it is its strongest 

foundation: the body does not lose mass, but its total 

energy content becomes so dominated by kinetic wave-

energy that the ratio of rest-mass energy to total energy 

approaches zero asymptotically (m₀c²/E → 0). The body 

exists in a state where its localised, structural energy is 

negligible relative to its total wave-kinetic energy- a 

configuration that PWE proposes is analogous in 

character, if not identical in mechanism, to the wave-

dominated Primordial State. This is a speculative but 

physically grounded extrapolation, not a misreading of 

relativity. 

• The Phase Jump: The body undergoes a transition from 

its matter phase into an energy-wave phase. It is no 

longer a discrete, localisable object occupying a fixed 

position in space. Instead, it exists as a non-localised 

Energy Waveform- behaving according to wave-

probabilistic principles rather than classical mechanics. It 

has, in effect, rejoined the Primordial Wave-Energy 

domain. It must be noted explicitly that this phase 

reversal is a speculative extrapolation beyond the 

mathematical limit of Special Relativity [2], which 

describes increasing relativistic energy but does not itself 

predict a transition to a non-localised wave state. This 

remains a theoretical proposition requiring formal 

derivation. 

 

3) Wave-Probabilistic Existence- The Nature of the 

Returned State 

Upon completing the phase reversal, the entity no longer 

obeys Newtonian or classical relativistic mechanics. Its 

existence becomes governed by wave mechanics and 

probabilistic distribution functions- analogous to the 

behaviour of photons and quantum particles, which possess 

no definable position until an act of measurement 

(interaction) forces a localisation. 

 

This is presented as a theoretical interpretation. The 

mathematical formalism of quantum mechanics already 

describes this mode of existence: the Schrödinger wave 

equation [6] governs the probability amplitude of a quantum 

system, which in its undisturbed state is spread across all 

possible positions simultaneously- a partial mathematical 

analogy for a non-localised energy waveform. 

 

3. The Eternal Cycle- A Closed 

Thermodynamic Loop 
 

Synthesising the above, the PWE Theory presents existence 

as a closed thermodynamic cycle- one in which energy is 

never created or lost, but perpetually transitions between two 

fundamental phases: the Dynamic Wave-Energy phase and 

the Condensed Matter phase. A critical objection must be 

addressed: if energy can transition freely between phases, 

what prevents instantaneous re-condensation after a phase 

reversal? The answer lies in the thermodynamic arrow of 

time and the principle of entropy [8]. In any thermodynamic 

system, transitions proceed in the direction of increasing 

entropy until a new equilibrium is reached. The current 

matter-dominated universe is in a low-entropy, highly 

structured phase- a crystalline state in thermodynamic terms. 

Just as a crystal does not spontaneously and instantaneously 
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return to a melt at room temperature, the condensed matter 

phase is stabilised by its own internal energy configuration. 

The PWE cycle is not instantaneous or chaotic - it is 

governed by the same thermodynamic directionality that 

governs all phase transitions in nature, operating over 

cosmological timescales. 

 

Phase Cosmological Event 
Thermodynamic 

Analogy 

Pre-Existence 
Primordial Wave-

Energy Ocean 
Superheated plasma 

Transition I 
The Big Bang 

(Cooling) 

Condensation / 

Freezing 

Current State 
Matter-Dominated 

Universe 

Solid / Crystalline 

Phase 

Transition II 
Relativistic Excitation 

(→ c) 
Melting / Vaporisation 

Return 
Reversion to Wave-

Energy 
Return to plasma state 

 

Summary of the Cycle 

The PWE framework proposes that the Big Bang may be 

interpreted as a thermodynamic phase transition- a cooling 

and condensation event- rather than a moment of absolute 

creation. Within this model, matter is understood as a 

structured, low-vibration configuration of wave-energy 

rather than a fundamentally distinct substance. Relativistic 

acceleration toward c is proposed, speculatively, as a 

potential mechanism of partial phase reversal, though this 

extrapolation extends beyond what Special Relativity [2] 

formally predicts. Throughout the cycle, conservation 

principles [3] are taken as the governing constraint: the total 

energy content of the system is held to remain constant, with 

only its configuration, localisation, and vibrational state 

varying across phases. These propositions are offered as a 

coherent conceptual narrative pending formal mathematical 

treatment. 

 

4. Conclusion 
 

The Primordial Wave-Energy Theory is presented as a direct 

and structured challenge to the standard Big Bang 

singularity model. It does not reject the observational 

evidence for the Big Bang — the cosmic microwave 

background, the Hubble expansion, and the abundance of 

light elements — but challenges the theoretical 

interpretation of the singularity itself as an origin point 

arising from nothing. Seven fundamental problems in the 

standard model have been identified and addressed within 

the PWE framework: the singularity, creation ex nihilo, the 

triggering mechanism, the horizon problem, matter-

antimatter asymmetry, the arrow of time, and dark energy. 

For each, the PWE framework offers a physically grounded 

alternative rooted in thermodynamic phase-transition logic 

and the conservation of energy. 

 

The framework is acknowledged to be at the conceptual 

stage. The three critical items of future work are: (1) formal 

mathematical derivation of the phase-transition dynamics, 

including a Lagrangian or Hamiltonian formulation of the 

Primordial State and its transition to condensed matter; (2) 

quantitative prediction of at least one observable that differs 

measurably from the standard model — candidates include 

the gravitational wave background spectrum, the CMB 

polarisation signature, and ultra-relativistic particle mass-

energy ratios; and (3) peer engagement with the alternative 

cosmology literature, including Loop Quantum Cosmology 

[9] and Conformal Cyclic Cosmology [1], with which the 

PWE framework shares certain structural premises. 

 

The theory is presented from the standpoint of an electrical 

engineer, whose discipline- the study of energy, waves, 

circuits, and phase transitions- provides a practical and 

physically rigorous lens on questions that have long stood at 

the boundary of theoretical physics and philosophy. The 

seven loopholes in the standard model identified here are not 

minor; they are recognized open problems in cosmology. 

The PWE Theory argues that thermodynamic phase-

transition physics, systematically applied to cosmological 

scales, offers a viable and logically complete alternative 

framework. The author invites mathematical collaboration, 

empirical testing, and critical peer review as the essential 

next steps. 

 

-"We are not physical bodies that happen to possess energy; 

we are Primordial Energy experiencing a temporary, 

cooled, and condensed state called mass. The universe did 

not begin- it transitioned. And in every photon, every 

particle accelerated toward the speed of light, the transition 

quietly reverses." 

 

References 
 

[1] Penrose, R. (2010). Cycles of Time: An Extraordinary 

New View of the Universe. Bodley Head. 

[2] Einstein, A. (1905). Zur Elektrodynamik bewegter 

Körper [On the Electrodynamics of Moving Bodies]. 

Annalen der Physik, 17(10), 891–921. 

[3] Weinberg, S. (1977). The First Three Minutes: A 

Modern View of the Origin of the Universe. Basic 

Books. 

[4] Guth, A. H. (1981). Inflationary universe: A possible 

solution to the horizon and flatness problems. Physical 

Review D, 23(2), 347–356. 

[5] Higgs, P. W. (1964). Broken symmetries and the 

masses of gauge bosons. Physical Review Letters, 

13(16), 508–509. 

[6] Schrödinger, E. (1926). Quantisierung als 

Eigenwertproblem [Quantisation as an Eigenvalue 

Problem]. Annalen der Physik, 384(4), 361–376. 

[7] Planck Collaboration (2020). Planck 2018 results: 

Cosmological parameters. Astronomy & Astrophysics, 

641, A6. 

[8] Carroll, S. (2010). From Eternity to Here: The Quest 

for the Ultimate Theory of Time. Dutton. 

[9] Bojowald, M. (2001). Absence of a singularity in loop 

quantum cosmology. Physical Review Letters, 86(23), 

5227–5230. 

[10] Noether, E. (1918). Invariante Variationsprobleme 

[Invariant Variation Problems]. Nachrichten von der 

Gesellschaft der Wissenschaften zu Göttingen, 235–

257. 

Paper ID: MR26509095216 DOI: https://dx.doi.org/10.21275/MR26509095216 662 

http://www.ijsr.net/



