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Abstract

This paper studies cryptographic constructions based on the Learning With Errors (LWE) problem,
with a focus on exploring the theoretical framework of transforming it into an algebraic problem
through Kannan’s embedding method. We systematically analyze the application of Kannan’s em-
bedding in LWE instances and prove the rigor of this transformation process and its effectiveness
in cryptographic analysis. Specifically, this paper demonstrates how to embed the search problem
of LWE into a lattice structure and solve it using algebraic tools (such as the Shortest Vector Problem,
SVP), while strictly proving the equivalence between the transformed algebraic form and the origi-
nal problem. Additionally, we discuss the advantages of this method in parameter selection, com-
putational complexity, and security proof, providing theoretical support for the design of LWE-
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based cryptographic schemes. Experimental results further validate the feasibility and efficiency of
this approach.
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