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Abstract of Thesis

Through technology, humans have become more interconnected, especially in the way we are able to
communicate our thoughts and views. This means that our ability to influence one another is also
increasing, which shapes us not only as individuals but also as a society. Such effects can be better
understood through social network analysis, which includes several methods that can be used for
investigating the impact of our relationships and interactions on our collective behaviors. Studies on
opinion dynamics, in particular, describe the effects of interpersonal influences on the opinion

formation in social networks.

Several models exist for describing the opinion dynamics of social networks. In control theory, this
is done using agent-based models. These models have mathematical properties that can help in better
understanding how social networks may reach consensus, disagreement, and other patterns resulting from
collective behaviors. However, these models have rigid specifications that restrict the behavior of

agents which leads to an unrealistic representations of real-world scenarios.

More recent works have incorporated time—varying and randomized dynamics to capture the fluidity of
human interactions. These include gossip-based models which uses random pairwise interactions to
emulate interpersonal communications. The scenarios they capture remain limited, however, and
additional schemes are needed to cope with the evolving modes of communications brought about by

technological advancements

Motivated by the growing need for understanding how opinions propagate in this age of social media and
smartphones, this dissertation proposes five gossip—based models for the opinion dynamics of social
networks. First is a model that extends pairwise gossiping to group interactions.. The second model
randomizes the participants in group gossiping. In the third model, random group gossiping is applied
to a social network with stubborn agents. The fourth model combines random group gossiping with
bounded confidence, which is an approach used in other opinion dynamics models. The final model
describes how consensus can be reached by.interconnected groups. Each proposed model is given detailed
analysis, including its convergence properties. Additionally, simulations are provided to demonstrate

the behaviors of the models under varying conditions.
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