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Abstract

In reliability theory, series and parallel systems are fundamental models
for analyzing system lifetimes. In series systems, the system’s lifetime is
the smallest lifetime among its components, whereas in parallel systems,
it is the largest lifetime among its compo-nents. These two models are
widely used in the reliability analysis of industrial systems,
communication networks, and complex systems. This thesis aims to
investigate and com-pare stochastic orders between the smallest and
largest order statistics of heterogeneous components based on modified
additive hazard rate random variables. These analyses can provide a
deeper understanding of the effects of component heterogeneity on
system performance and improve reliability modeling for complex
systems. Additionally, finite mixture models serve as a useful tool for
analyzing reliability data with heterogeneous characteristics. Another
objective of this thesis is to explore stochastic comparisons be-tween
finite a-mixture models composed of additive hazard rate components,
which have significant applications in industrial populations.




