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Abstract 

The thesis aims at further development in the theory of near-semirings along with 

some applications to theoretical computer science. The study discusses some of 

the issues concerning theory of radicals, representation theory and structure theory 

of near-semirings. Also, as an application, the thesis investigates the role of near-

semirings in linear sequential machines. 

In order to study the internal structure of radicals of near-semirings, introduced 

by van Hoorn, the thesis introduces the concepts: v-modular left, ideal, quasi-

regularity and prime ideals in near-semirings, and studies various properties of rad-

icals. Both in classical algebraic and categorical approaches the thesis observes that 

S-semigroups are representations of near-semirings. Further, this work addresses 

some approximations to find a suitable category in which a given near-semiring is 

primitive. To study some structural properties of near-semirings, this thesis extends 

Holcombe's holonomy decomposition of near-rings to near-semirings, employing the 

techniques of Eilenberg. In view of applications of near-semirings, the thesis intro-

duces an a-radical of affine near-semirings and finds a necessary condition to test 

the minimality of generalized linear sequential machines. 
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