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This talk is about Newton-like methods with the applications to elasto-plasticity and 
computational geotechnics. It is considered an abstract algebraic system of non-linear 
equations and its properties are specified to be in accordance with discretized elasto-
plastic problems defined in terms of displacements. A particular attention is devoted 
to associated models with and without hardening and their differences are highlighted 
on the algebraic level. With respect to the expected properties of elasto-plastic 
algebraic systems, we introduce convenient Newton-like methods, study their local 
and global convergence and illustrate it on numerical examples. Especially, we build on 
the semismooth Newton and its quasi-Newton, smoothing, damped and continuation 
variants. Finally, for the elasto-plastic models without hardening (elastic-perfect 
plasticity), we introduce a related auxiliary problem on determining the so-called limit 
load which is important for safety assessment of structures. An appropriate algorithmic 
solution is suggested and examples from geotechnical practice are illustrated. The 
presented results are based on joint work with O. Axelsson, J. Haslinger, J. Karátson, 
M. Béreš and other coworkers.. 
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