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Abstract STSDM is recognized as an effective technique for addressing a broad spectrum of 

challenges encountered in Engineering and Sciences. It yields a series solution that diverges, 

akin to the approach employed in DTM. In the pursuit of obtaining periodic solutions, the 

strategy of modified DTM is harnessed, incorporating LT for achieving this goal. By integrating 

Pade’s Approximant and ILT, researchers introduce a means to derive periodic solutions. 

Through an examination of a Standard Duffing Equation of Motion marked by symmetric 

oscillations, numerous scholars have delved into the efficacy of STSDM. This present research 

endeavor probes the utility of STSDM in deciphering the asymmetric oscillations inherent to 

a nonlinear Simple Helmholtz Equation of Motion.  

1. INTRODUCTION 

 

 

When either "n" is non-zero or "d" is non-zero, asymmetric oscillations are indicated by 

equation (1.1)[1]. If both "b" and "d" are zero, equation (1.1) describes symmetric oscillations. 

Positive values of "c" signify a hardening type system [2], while negative values of "c" 

represent a softening type system[3]. 

STSDM is recognized as a proficient technique for solving numerous complex physical 

problems in the fields of Engineering and Sciences [4]. STSDM simplifies the integration of 

highly nonlinear integral functions [5]. The series expansion of the solution yields consistently 

high rates of convergence. Nonlinear terms within the differential equation (DEq) are 

decomposed using the AP expression [6]. Akinola et al. applied the STSDM method, combining 

ST, Series Expansion, and AP Expressions, to investigate oscillatory behavior [7]. This study 

delves into the  [8]adaptability of STSDM in obtaining solutions for asymmetric oscillations 

within a Simple Nonlinear Helmholtz Equation of Motion [9]. It ultimately concludes that 

STSDM falls short in distinguishing the non-periodic behavior from the nature of asymmetric 

oscillations [10]. 
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For additional references, please refer to sources [11]. 

2. ANALYSIS 
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The solution described by equations (3) [12]is considered periodic when the amplitude range 

falls within the interval (-10, 5). If "B" does not fall within the range of (-10, 5), the solution 

becomes non-periodic.[13] For the case of B=1, the positive and negative amplitudes of 

oscillations from equation (5) are 1 and -1.0717, respectively[14]. This results in an asymmetry 

of the PHASE DIAGRAM with respect to the axis, while it remains symmetric with respect to 

the x-axis.[15] The PHASE DIAGRAM shown in Figure 2 illustrates the behavior based on the 

values of amplitude (B), specifically for B=1, 5, and 6. The PHASE DIAGRAM serves as a closed 

boundary for a range of values.[16] Notably, the PHASE DIAGRAM acts as a separatrix when 

representing . However, the PHASE DIAGRAMS do not manifest closed boundaries for [17]. In 

contrast, equations (2.8) to (2.10)[18] exhibit closed boundaries with a nearly symmetric 

oscillation pattern, as depicted in Figure 3[19]. 

3. CONCLUSION 
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Asymmetric oscillations of the Helmholtz Equation of Motion were initially investigated 

through phase diagrams. While STSDM is purported to be an efficient method 

 

 

Although STSDM (Semi-Analytical Technique based on Simplification and Dominance 

Method) holds potential for addressing non-linear oscillatory systems, it falls short in 

effectively recognizing two essential aspects: asymmetric oscillations and the non-periodic 

nature inherent in a Simple Helmholtz Equation of Motion. Despite its seemingly 

straightforward approach, the practical application of STSDM entails a cumbersome 

computational process. This is primarily attributed to the intricate task of modifying initial 

conditions in every iteration of the procedure. 

A notable challenge arises from the observed significant discrepancies, particularly evident in 

the negative amplitudes of asymmetrical oscillations. These discrepancies undermine the 

accuracy and reliability of the results generated by STSDM, particularly in cases involving 

oscillations of an asymmetric nature. Consequently, the outcomes provided by STSDM may 

not faithfully represent the true behavior of the oscillatory system under consideration. 

In light of these limitations, the Simple Helmholtz Equation of Motion emerges as a valuable 

benchmark against which to gauge the effectiveness and accuracy of newly developed 

mathematical and numerical techniques.  
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