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Abstract: We establish new functional relations for the dilogarithm involving two
variables, which adhere the properties of Polylogarithm. We also considered sev-
eral closely-related identities such as (for example) polylogarithm (also known as
Jonquiere’s function), Euler dilogarithm function and Clausen’s function.
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1. Introduction and Definitions

Alfre Jonquiere introduced the concept of polylogarithm (also known as Jon-
quiere’s function) (see, for details [6]; [8]; [10]; and [20]), which is a special function
represented as Lig(z) of order s and argument z. The polylogarithm reduces to
an elementary function such as natural logarithm or rational functions for special
values of s. The polylogarithm function appears as closed form of integrals such as
Fermi-Dirac integral and Bose-FEinstein integral (see [12] and [15]) etc. The poly-
logarithm of positive integer order arise in the calculation of processes represented
by the Feynman diagrams; and it is also equivalent to Hurwitz Zeta function (see



