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векторів забезпечує збіжність до стабільного рішення завдяки поступовій 

адаптації та переносу векторів між підмножинами. Численні обчислювальні 

експерименти підтвердили надійність і точність обох підходів, що робить їх 

доцільними для застосування в задачах кластеризації різної складності. 
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Relevance of the research. The paper presents application “The Persist” software 

complex for calculating the stability of the equilibrium form of the first kind of 

compressed discrete systems by the displacements method. This makes it possible to 

determine the minimum critical strain or stresses at the first bifurcation and their 
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corresponding stability loss forms, both for statically determined and statically 

undetectable systems. Application “Persist” for Windows OS is implemented this 

powerful algorithm. 

The purpose of the work. There are various methods for calculating the stability 

loss forms of the equilibrium of discrete systems, due to the large volume of 

computations associated with the solution of the analytical condition for the stability 

loss equilibrium. The solution of the analytical condition for the stability loss of the 

equilibrium of compressed discrete systems, which has high orders, and the definition 

of the critical load of the form of stability loss, is one of the topical problems. The 

solution of the problem of calculating the analytical condition for stability loss of the 

equilibrium of compressed discrete systems, which has high orders, and the 

determination of the corresponding critical load of the form of stability loss, generated 

a large number of methods by mathematicians [1–5].  

Methodology and organization of the research. The calculation of the 

compressed discrete system on the stability of the form of equilibrium actually reduces 

to the solution of the difficultly described nonlinear transcendental equation, which is 

the equation of stability loss. The difficulty lies in the absence of analytical solution of 

such equation due to the presence of complex Zhukovsky functions, which have 

transcendental functions in their structure. Such solution can be performed only with 

the use of numerical methods. The purpose of the work is to develop an algorithm and 

software for the Windows OS, which will enable students and engineers to automate 

calculations of stability of equilibrium forms of compressed discrete systems.  

The results of the research. To solve this engineering problem, the “Persist” 

application was developed and implemented on the PC. This software is implemented 

in a modern compiler, contains several subroutines, utilities, which are combined and 

presented in the form of the “Persist” software. The dialog for describing the 

parameters of the compressed rods is activated by pressing the corresponding button.  

Figure 1 show the results of the solution the equation of stability loss of the 

equilibrium form in graph forms. 
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Figure 1. Graphic solution 

Solving the equation of stability loss of the equilibrium form involves the 

numerical methods using. In the “Persist” application organized an iterative process of 

solving a complex nonlinear equation using the chord method in conjunction with 

refinement on its iterations by the bisection method. The search for the interval of 

existence of the first root is carried out by the method of selection as for the dichotomy 

method. The process of iterative refinement of the root continues until the root value 

reaches the given accuracy. 

Transcendental equations can haven’t one root due to the presence of periodic 

functions. According to the physical content of the equation of stability loss, we are 

interested first root, which corresponds to the minimum critical value 0
crt  - the basic 

parameter of compressed rod. The critical values of the parameters of all compressed 

rods are determined: 0
cr cr
i it t k  . Note, that ki - coefficient of reduction of compressed 

rods lengths. 

Conclusion. Application “Persist” will enable students and engineers to automate 

calculations of the stability of the equilibrium form of compressed discrete systems. 

Also determining corresponding principal oscillations forms and calculate critical 

stresses.  
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За останні роки ґрунтоцемент в Україні отримав широке розповсюдження 

як конструктивний матеріал при зведенні основ і фундаментів будівель й споруд. 

[1]. Відомий досвід використання магнезіальних цементів разом з органічними 

заповнювачами. Такі вироби відрізняються підвищеною ударною в’язкістю, 

добре обробляються, є жаростійкими, мають звукоізоляційні властивості [2].  

 Оскільки відомі дослідження, якими доведено покращення міцності 

ґрунтоцементну при додаванні  різних органічних і неорганічних речовин [3].  

Авторами   вирішено провести експеримент при додаванні MgSO4,  в  різній 

кількості 5%, 10%  від маси цементу . 


