
4/19/2021 Computation of disordered system from the first principles of classical mechanics and ℕℙ hard problem | SpringerLink

https://link.springer.com/article/10.1134/S106377881702017X 1/7

Elementary Particles and Fields Published: 26 April 2017

Computation of disordered system
from the first principles of classical
mechanics and ℕℙ hard problem

A. S. Gevorkyan  & V. V. Sahakyan 

Physics of Atomic Nuclei  80, 366–372(2017)

23 Accesses 1 Citations Metrics

Abstract

We study the classical 1D Heisenberg spin glasses

in the framework of nearest-neighboring model.

Based on the Hamilton equations we obtained the

system of recurrence equations which allows to

perform node-by-node calculations of a spin-chain.

It is shown that calculations from the first principles

of classical mechanics lead to ℕℙ hard problem,

that however in the limit of the statistical

equilibrium can be calculated by ℙ algorithm. For

the partition function of the ensemble a new

representation is offered in the form of one-

dimensional integral of spin-chains’ energy

distribution.

This is a preview of subscription content, access via
your institution.

Access options

Search Log in

https://link.springer.com/journal/11450
https://link.springer.com/article/10.1134%2FS106377881702017X/metrics
https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Farticle%2F10.1134%2FS106377881702017X
https://link.springer.com/
https://link.springer.com/signup-login?previousUrl=https%3A%2F%2Flink.springer.com%2Farticle%2F10.1134%2FS106377881702017X


4/19/2021 Computation of disordered system from the first principles of classical mechanics and ℕℙ hard problem | SpringerLink

https://link.springer.com/article/10.1134/S106377881702017X 2/7

Instant access to the full article PDF.

Tax calculation will be finalised during checkout.

34,95 €

Buy article PDF

Rent this article via DeepDyve.

Learn more about Institutional subscriptions

References

1. 1.
K. Binder and A. P. Young, Rev. Mod. Phys. 58,

801 (1986).

2. 2.
M. Mézard, G. Parisi, and M. Virasoro, Spin

Glass Theory and Beyond (World Scientific,

Singapore, 1987).

3. 3.
A. P. Young, Spin Glasses and Random Fields

(World Scientific, Singapore, 1998).

4. 4.
R. Fisch and A. B. Harris, Phys. Rev. Lett. 47,

620 (1981).

5. 5.
C. Ancona-Torres, D. M. Silevitch, G. Aeppli,

and T. F. Rosenbaum, Phys. Rev. Lett. 101,

057201 (2008).

https://www.deepdyve.com/lp/springer-journal/computation-of-disordered-system-from-the-first-principles-of-UfjAghkU5G?key=springer
https://www.springernature.com/gp/librarians/licensing/license-options?&abtest=v2


4/19/2021 Computation of disordered system from the first principles of classical mechanics and ℕℙ hard problem | SpringerLink

https://link.springer.com/article/10.1134/S106377881702017X 3/7

6. 6.
A. Bovier, Statistical Mechanics of Disordered

Systems, A Mathematical Perspective

(Cambridge Univ. Press, Cambridge, 2006).

7. 7.
Y. Tu, G. Grinstein, and J. Tersoff, Phys. Rev.

Lett. 81, 2490 (1998).

8. 8.
K. V. R. Chary and G. Govil, NMR in Biological

Systems, from Molecules to Humans (Springer,

Dordrecht, 2008).

9. 9.
E. Baake, M. Baake, and H. Wagner, Phys. Rev.

Lett. 78, 559 (1997).

10. 10.
A. S. Gevorkyan and H. G. Abajyan, Phys.

Part.Nucl. Lett. 9, 530 (2012).

11. 11.
F. Liers, M. Palassini, A. K. Hartmann, and M.

Jünger, Phys. Rev. B 68, 094406 (2003).

12. 12.
J. C. Angles d’Auriac, M. Preissmann, and A.

Sebö, Math. Comput. Model. 26 (8–10), 1

(1997).

13. 13.
C. H. Papadimitriou, Computational

Complexity, 1st ed. (Pearson, New York, 1993),



4/19/2021 Computation of disordered system from the first principles of classical mechanics and ℕℙ hard problem | SpringerLink

https://link.springer.com/article/10.1134/S106377881702017X 4/7

p.45.

14. 14.
H. R. Lewis and C. Papadimitriou, Elements of

the Theory of Computation, 1st ed. (Prentice-

Hall, Englewood Cliffs, NJ, 1981), p.204.

15. 15.
N. Metropolis et al., J. Chem. Phys. 21, 1087

(1953).

16. 16.
B. Hayes, Am. Sci. 85, 108 (1997).

17. 17.
R. Monasson et al., Nature (London) 400, 133

(1999).

18. 18.
Theor. Comput. Sci. 265 (Spec. Iss.), Ed. by O.

Dubois, R. Monasson, B. Selman, and R.

Zecchina (2001).

19. 19.
M. J. Alava, P. M. Duxbury, C. F. Moukarzel, and

H. Rieger, in Phase Transitions and Critical

Phenomena, Ed. by C. Domb and J. Lebowitz

(Academic, New York, 2001), Vol.18.

20. 20.
A. K. Hartmann and H. Rieger, Optimization

Algorithms in Physics (Wiley-VCH, Berlin, 2001).

21. 21.



4/19/2021 Computation of disordered system from the first principles of classical mechanics and ℕℙ hard problem | SpringerLink

https://link.springer.com/article/10.1134/S106377881702017X 5/7

C. J. Thompson, in Phase Transitions and

Critical Phenomena (Academic, New York,

1972), Vol. 1, p.177.

22. 22.
H. Goldstein, Classical Mechanics, 2nd ed.

(Addison-Wesley, Reading, MA, 1980), p.484.

23. 23.
A. Kolmogorov, IEEE Trans. Inform. Theory 14,

662 (1968).

24. 24.
M. Li and P. Vitányi, An Introduction to

Kolmogorov Complexity and its Applications

(Springer, New York, 1997).

25. 25.
S. Y. Park and A. K. Bera, J. Econometr. 150,

219 (2009).

26. 26.
G. D. Birkhoff, Am. Math. Mon. 49, 222 (1942).

27. 27.
V. I. Arnold and A. Avez, Ergodic Problems of

Classical Mechanics (Benjamin, New York,

1968).

28. 28.
E. A. Ayryan, A. S. Gevorkyan, and V. V.

Sahakyan, Phys. Part. Nucl. Lett. 12, 380 (2015).

Author information



4/19/2021 Computation of disordered system from the first principles of classical mechanics and ℕℙ hard problem | SpringerLink

https://link.springer.com/article/10.1134/S106377881702017X 6/7

Affiliations

1. Institute for Informatics and Automation

Problems, National Academy of Sciences of

the Republic of Armenia, Yerevan, Armenia

A. S. Gevorkyan & V. V. Sahakyan

2. Institute of Chemical Physics, National

Academy of Sciences of the Republic of

Armenia, Yerevan, Armenia

A. S. Gevorkyan

3. Joint Institute for Nuclear Research, Dubna,

Russia

A. S. Gevorkyan

Corresponding author

Correspondence to A. S. Gevorkyan.

Additional information

The text was submitted by the authors in English

Rights and permissions

Reprints and Permissions

About this article

Cite this article

https://link.springer.com/article/10.1134/S106377881702017X/email/correspondent/c1/new
https://s100.copyright.com/AppDispatchServlet?title=Computation%20of%20disordered%20system%20from%20the%20first%20principles%20of%20classical%20mechanics%20and%20%E2%84%95%E2%84%99%20hard%20problem&author=A.%20S.%20Gevorkyan%20et%20al&contentID=10.1134%2FS106377881702017X&copyright=Pleiades%20Publishing%2C%20Ltd.&publication=1063-7788&publicationDate=2017-04-26&publisherName=SpringerNature&orderBeanReset=true


4/19/2021 Computation of disordered system from the first principles of classical mechanics and ℕℙ hard problem | SpringerLink

https://link.springer.com/article/10.1134/S106377881702017X 7/7

Gevorkyan, A.S., Sahakyan, V.V. Computation of

disordered system from the first principles of

classical mechanics and ℕℙ hard problem. Phys.

Atom. Nuclei 80, 366–372 (2017).

https://doi.org/10.1134/S106377881702017X

Received18 May 2016

Published26 April 2017

Issue DateMarch 2017

DOIhttps://doi.org/10.1134/S10637788170201

7X

Not logged in - 37.26.172.1

Not affiliated

© 2021 Springer Nature Switzerland AG. Part of Springer Nature.

https://doi.org/10.1134/S106377881702017X
https://www.springernature.com/
https://www.springernature.com/

