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approximation of potential energy of quadric functions, on the basis of the energy meanings itself, using the first 

and the second partial derivatives in one point: 
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where  n - dimensionality of the space in which the function ; 

 x1,…,xn – coordinates of minimum of the function under approximation; 
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n – coordinates of 0 point. 

The vertical line with index 0 implies, that meanings of function is calculated at the point 0. 

The detection of coordinates of quadric function minimum is performed through the use of solution of linear 

algebraic equations: 
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0  (i = 1,…,n). ( 14 ) 

So. is rather simple to find coordinates of approximating function minimum. The natural successive 

approximation method where the point for the next in turn approximation may serve the point of quadric 

function minimum, taken from previous approximation is called as Newton’s method. This method is 

characterized by quick quadric convergence in the vicinity of solution, but far away from the point of solution it 

may be diverged or lead to incorrect result. The main disadvantages of Newton’s method may be eliminated, 

when quadric approximation function is used only for determination of line of inquiry. At the same time an 

investigation is carried out as one-dimensional by numerical method application. This Newton’s method 

modification is recommended for the use at initial stage of the problem solution. The ordinary Newton’s method 

is preferable at the final stage. 

4. Recommendations aimed at realization of the calculation method 

The system of linear algebraic equations ( 14 ) composed and solved at every iteration is a complete analogue of 

the system of equations with the use of finite elements method. If the structure under review presents itself 

something more complicated than the spatial cable system and incorporates both bar-shaped or either other 

finite elements, so for such elements it is necessary to write down the formulae used for finite elements method. 

Then there is a need to accumulate the coefficients of the equations system ( 14 ), taking into consideration a 

contribution from each finite element successively. 

Every iteration process, while calculating non-linear system under deformation is similar to calculation of some 

non-linear system under deformation also. Such iteration will be repeated till the moment when the required 

accuracy of solution is to be reached. The form of sagging and forces of individual cables are not subjected to 

calculation. It is sufficient to do such operation after completion of iteration process. As regards a determination 

of the parameter , it should be noted that its meaning must be defined at every iteration process for each cable 

portion during solution of the equation ( 6 ). 

Naturally, only some recommendations have been given here, which make easier to provide an algorithmic 

presentation of the problem to be sought. 
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