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ABSTRACT  

The main research problem studied here is determination of probabilistic entropy fluctuations in 

some fundamental plasticity engineering problems with uncertain parameters, which are necessary to 

study uncertainty propagation in mechanical systems in the elasto-plastic regime. A definition of this 

entropy follows initial definition proposed by Shannon [1], which demands a discrete representation 

of the given uncertainty source. Numerical analysis is based on the Response Function Method with 

polynomial bases, whose coefficients are found thanks to the Least Squares Method approximations 

made on the basis of the Finite Element Method [2] experiments. Local polynomial bases enable to 

describe given degree of freedom into the FEM model as some function of input random parameter 

and nonlinear analysis increment.  

Numerical experiments have been completed using both academic FEM software as well as the 

system ABAQUS, while polynomial approximations, statistical and probabilistic calculus with 

entropy determination have been programmed in symbolic algebra package MAPLE. A 

transformation of the input probability density function into the output one is completed by the 

Monte-Carlo simulation using Mersenne Twister algorithm for the decisive local polynomial bases. 

Two computational examples are attached to demonstrate probabilistic entropy fluctuations for (1) a 

simple steel round bar under uniform tensile stress and (2) small statically indeterminate aluminium 

truss structure having each time randomized Young modulus according to different probability 

density functions. The approach proposed may be used for other constitutive models of solids, 

computational fluid mechanics problems and for other discrete numerical methods also.  
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