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ABSTRACT.
In this paper, we obtain an existence and uniqueness of the solution for a class of parabolic evolutionary qua-
sivariational inequalities in contact mechanics under some mild conditions. We also study an error estimate
for the parabolic evolutionary quasivariational inequality by employing the forward Euler difference scheme
and the element-free Galerkin spatial approximation.

Acknowledgements. This work was supported by the National Natural Science
Foundation of China (11471230, 11671282, 11771067) and the Applied Basic Project of
Sichuan Province (2019YJ0204). The authors are grateful to the editors and the referees
for their valuable comments and suggestions.

REFERENCES

[1] Achdou, Y., Hecht, F. and Pommier, D., A posteriori error estimates for parabolic variational inequalities, J.
Sci. Comput., 37 (2008), No. 3, 336–366

[2] Armentano, M. G., Error estimates in Sobolev spaces for moving least square approximations, SIAM J. Numer.
Anal., 39 (2002), No. 1, 38–51

[3] Belytschko, T., Gu, L. and Lu, Y. Y., Fracture and crack growth by element free Galerkin methods, Model.
Simul. Mater. Sci. Engin., 2 (1994), No. 3A, 519–534

[4] Boyd, D. W. and Wong, J. S., On nonlinear contractions, Proc. Amer. Math. Soc., 20 (1969), No. 2, 458–464
[5] Brezis, H., Operateur Maximaux Monotones et Semigroupes de Contractions dans les Espaces de Hilbert, North-

Holland, Amsterdam, Holland (1973)
[6] Chen, J. H., Han, W. and Sofonea, M., Numerical analysis of a contact problem in rate-type viscoplasticity,

Numer. Funct. Anal. Optim., 22 (2001), No. 5-6 505–527
[7] Chen, T. and Xiao, Y. B., Error estimates of the element-free Galerkin method for parabolic evolutionary varia-

tional inequalities, Nonlinear Analysis Forum, 22 (2017), No. 2, 67–77
[8] Czepiel, J. and Kalita, P., Numerical solution of a variational-hemivariational inequality modelling simplified

adhesion of an elastic body, IMA J. Numer. Anal., 35 (2015), No. 1, 372–393
[9] Ding, R., Shen, Q. and Zhu, Z. C., Convergence analysis and error estimates of the element-free Galerkin method

for a class of parabolic evolutionary variational inequalities, Comput. Math. Appl., 75 (2018), No. 1, 22–32
[10] Han, W. and Sofonea, M., Quasistatic Contact Problems in Viscoelasticity and Viscoplasticity, American

Mathematical Society, Providence, (2002)
[11] Han, W. and Sofonea, M., Evolutionary variational inequalities arising in viscoelastic contact problems, SIAM

J. Numer. Anal., 38 (2001), No. 2, 556–579
[12] Hartman, P. and Stampacchia, G., On some nonlinear elliptic differential functional equation, Acta Math., 115

(1966), No. 1, 271–310

Received: 09.10.2019; In revised form: 31.01.2020; Accepted: 07.02.2020
2010 Mathematics Subject Classification. 49J40, 65N30.
Key words and phrases. Parabolic evolutionary quasivariational inequality, element-free Galerkin method, for-

ward Euler difference scheme; error estimate.
Corresponding author: Nan-jing Huang; nanjinghuang@hotmail.com

45



46 Tao Chen, Nan-jing Huang and Yi-bin Xiao

[13] Huang, N. J. and Deng, C. X., Auxiliary principle and iterative algorithms for generalized set-valued strongly
nonlinear mixed variational-like inequalities, J. Math. Anal. Appl., 256 (2001), 345–359

[14] Johnson, C., A convergence estimate for an approximation of a parabolic variational inequality, SIAM J. Numer.
Anal., 13(1976), No. 4, 599–606

[15] Kluge, R., Duvaut, G. and Lions, J. L., Inequalities in mechanics and physics, Z. Angew. Math. Mech., 59
(1979), No. 10, 583–583

[16] Lancaster, P. and Salkauskas, K., Surfaces generated by moving least squares methods, Math. Comput., 37
(1981), No. 155, 141–158

[17] Rochdi, M., Shillor, M. and Sofonea, M., Quasistatic viscoelastic contact with normal compliance and friction,
J. Elasticity, 51 (1998), No. 2, 105–126

[18] Shillor, M., Sofonea, M. and Telega, J. J., Analysis of viscoelastic contact with normal compliance, friction and
wear diffusion, Compt. Rend. Mecanique, 331 (2003), No. 6, 395–400

[19] Sofonea, M. and Matei, A., Variational Inequalities with Applications, Springer, New York, (2009)
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