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Abstract. In this work, we first construct a non-monotonic discrete kernel function in the whole
plane, where the parameters in the newly constructed kernel function are restricted to two special
subset of the real line. Utilizing some classic techniques from real analysis and converting the
weight functions in the whole plane to the first quadrant, we established the estimation formula
for the weight functions, and then a class of new Hilbert-type inequality and its equivalent forms
are established. In addition, it is proved that the constant factor of the newly obtained inequality
is optimal. Moreover, assigning some special values to the parameters in the kernel function,
some special inequalities are proved at the end of the paper.
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