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On the Double Coset Structure in Secret Sharing
Lin Qun
Institute of Mathematics and Statistics, Hanshan Normal University, Chaozhou, Guangdong 521041

Abstract : Linear secret sharing schemes (LSSS) provide a computationally efficient foundation for modern cryptography.
To extend their expressiveness and theoretical depth, this paper systematically integrates the double coset
structure from group theory into the secret sharing framework, establishing an algebraically rigorous yet
practical model. We first formally define a double coset-based secret sharing scheme, explaining how
secrets are encoded as double cosets and how share generation and recovery are realized through group
operations. We then investigate its core algebraic foundations, particularly the orbit space under group action
and the group—-theoretic characterization of access structures. A concrete example based on matrix groups is
provided to illustrate how to support hierarchical secret sharing. The double coset structures not only enrich the
expressiveness of hierarchical secret sharing but also make it possible to design efficient and secure protocols
due to its inherent duality. This framework shows significant promise for applications in secure multi—party
computation, distributed storage, and quantum cryptography.
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