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Abstract: 
 
A secret sharing scheme is a method by which a dealer shares a secret among various 

participants such that only certain pre-determined subsets of the set of participants can 

reconstruct the secret. In this work we look at low-complexity constructions of several variants 

of secret sharing schemes such as dynamic schemes, evolving schemes etc. The main 

complexity class under consideration is the AC0 complexity class which consists of circuits of 

constant depth and polynomial size. To reduce the memory requirements in the constructions, 

we introduce a new variant of secret sharing schemes we call “Perpetual Secret Sharing” which 

utilizes data structure techniques such as fractional cascading, tango trees etc. This is followed 

by the first construction of a quantum evolving secret sharing scheme which shares and 

protects a quantum secret among an unbounded number of participants. Continuing this theme 

we conduct an extensive study of the quantum versions of several variants of secret sharing 

schemes such as hierarchical schemes, compartmented schemes and many more. We also 

mention a method to make these schemes resilient against an adversary who can observe and 

modify a fraction of the share strings. This is achieved by using functions with known bounds on 

the quantum query complexity. Next we move into the interplay between matroids and secret 

sharing schemes and study some relations between non-perfect secret sharing schemes and 

quasi-matroids. In the final section we mention a result on the intervals in the Hales-Jewett 

theorem. The talk ends with a discussion on some extensions of the results obtained in the 

thesis.  
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