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Abstract  Symmetry and conserved quantity can simplify the dynamic problem and further obtain the
exact solution of the mechanical system, which is more conducive to the study of dynamic behavior.
Compared with the integer order model, the fractional model can describe the dynamic process of com-
plex systems. Therefore, it is indispensable to study the symmetry and conserved quantities under the
fractional model. Firstly, two fractional singular systems are introduced. One system contains mixed in-
tegers and Caputo fractional derivatives, and the other system contains only Caputo fractional deriva-
tives. Two fractional inherent constraints are given by two fractional singular systems, and the corre-
sponding fractional constrained Hamilton equation is given. Then, based on the invariance of differential
equation under infinitesimal transformation, the definition of Lie symmetry of fractional constrained
Hamilton equation is given, and the corresponding determined equation, restriction equation and addi-
tional constraint equation are derived. Thirdly, the Lie symmetry theorems of two fractional constrained
Hamiltonian systems are established and proved, and the Lie conserved quantities of the corresponding
fractional constrained Hamiltonian systems are obtained. Under certain conditions, the results obtained
in this paper can be reduced to Lie conserved quantities of integer order constrained Hamiltonian sys-

tems. Finally., two examples are given to illustrate the application of this result.
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