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Abstract

Bi-arithmetic sequences, as a special class of sequences with alternating variation characteristics,
hold significant importance in both theoretical research and practical applications. This paper sys-
tematically investigates the fundamental properties of bi-arithmetic sequences. We first prove that
anecessary and sufficient condition for a sequence to be bi-arithmetic is that both its odd-term and
even-term subsequences are arithmetic sequences with a common difference. In addition, we
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establish the arithmetic or bi-arithmetic characteristics of subsequences extracted at fixed inter-
vals, and study the corresponding properties of partial sum sequences. We also introduce the gen-
erating function of bi-arithmetic sequences and analyze their asymptotic behavior and periodicity
under different common difference relationships.. Finally, through examples such as displacement
modeling of precision laser cutting equipment worktables, we demonstrate the unique value of bi-
arithmetic sequences in engineering applications.
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Table 1. Sampling data of the worktable of a precision laser cutting device
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Table 2. Comparison between the bi-arithmetic sequence model and the linear regression model
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