
Fractional
Differential

Calculus
Volume 1, Number 1 (2011), 89–97

THE FRACTIONAL VIRIAL THEOREM

DUMITRU BALEANU, CRISTINA MIHAELA-BALEANU, ALIREZA KHALILI

GOLMANKHANEH AND ALI KHALILI GOLMANKHANEH

Abstract. Fractional calculus is an emerging field and its has many applications in several fields
of science and engineering. One of the major issue in this field is to apply this type of calculus
to the real world applications. In this paper the fractional generalization of the classical virial
theorem is presented.

Mathematics subject classification (2010): 34K37, 34A08, 26A33.
Keywords and phrases: Fractional calculus, virial theorem, classical mechanics, Riemann-Liouville,

fractional derivatives.

RE F ER EN C ES

[1] O. P. AGRAWAL, Formulation of euler-lagrange equations for fractional variational problems, J.
Math. Anal. Appl., 272 (2002), 368–379.

[2] O. P. AGRAWAL, Fractional variational calculus and the transversality conditions, J. Phys. A: Math.
Gen. 39 (2006), 10375–10384.

[3] O. P. AGRAWAL, Analytical schemes for a new class of fractional differential equations, J. Phys. A:
Math.Theor., 40 (2007), 5469–5477.

[4] D. BALEANU AND O. P. AGRAWAL, Fractional Hamilton formalism within Caputo’s derivative,
Czech. J. Phys. E, 56 (2006), 1087–1092.

[5] D. BALEANU, S. MUSLIH, AND K.K. TAS, Fractional Hamiltonian analysis of higher order deriva-
tives systems, J. Math. Phys., 47 (2006), 103503.

[6] D. BALEANU, Fractional constrained systems and Caputo derivatives, J. Comput. Nonlinear Dyn., 3
(2008), 021102.

[7] D. BALEANU AND J. J. TRUJILLO, On exact solutions of a class of fractional Euler-Lagrange equa-
tions, Nonlinear Dyn., 52 (2008), 331–335.

[8] D. BALEANU AND S. MUSLIH, Lagrangian formulation of classical fields within Riemann–Liouville
fractional derivatives, Phy. Scripta, 72 (2005), 119–121.

[9] D. BALEANU, A. K. GOLMANKHANEH, AND A. A. GOLMANKHANEH,Fractional Nambu mechan-
ics, Int. J. Theor. Phys., 48 (2009), 1044–1052.

[10] D.BALEANU, A. K. GOLMANKHANEH, R. NIGMATULLIN, AND A. K. GOLMANKHANEH, Frac-
tional Newtonian mechanics, Centr. Eur. J. Phys., 8 (2010), 120–125.

[11] D. BALEANU, A. K. GOLMANKHANEH, A. K. GOLMANKHANEH, AND R. R. NIGMATULLIN,
Newtonian law with memory, Nonlinear Dyn., 60 (2010), 81–86.

[12] D. BALEANU, A. K. GOLMANKHANEH, A. K. GOLMANKHANEH, AND M. CRISTINA-BALEANU,
Fractional Electromagnetic Equations Using Fractional Forms, Int. J. Theor. Phys., 48 (2009), 3114–
3123.

[13] D. BALEANU, A. K. GOLMANKHANEH, AND A. K. GOLMANKHANEH, The Dual Action of Frac-
tional Multi Time Hamilton Equations, Int. J. Theor. Phys., 48 (2009), 2558–2569.

[14] M. A. FOGLEMAN, M. J. FAWCETT, AND T. H. SOLOMON, Lagrangian chaos and correlated Lévy
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