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Abstract

Contemporary institutions face increasing challenges in managing information risks due to the
growing complexity of digital environments and the diversity of threat sources, in this context,
an important question emerges regarding the actual role of mathematics in strengthening
information security and improving the quality of related decisions, this research addresses this
issue by analyzing the structural relationship between mathematics, information security,
mathematical modeling and decision support systems.

The research adopts a descriptive-analytical approach to examine the mathematical foundations
underlying digital protection mechanisms, it explains how mathematical models are used to
measure and analyze risks and explores the role of decision support systems in transforming
guantitative results into comparable decision alternatives, the analysis focuses on the transition
from qualitative risk assessment to quantitative approaches based on probability theory and
optimization models, which help reduce uncertainty and enhance the objectivity of security
decisions.

The findings indicate that the integration of mathematical analysis, risk management and
modeling contributes to improving the efficiency of information systems by reorganizing
decision-making processes within a structured quantitative framework, the research also
concludes that mathematical modeling represents a central mechanism for linking security data
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with institutional decision environments, thereby reducing bias and supporting rational
decision-making.

The paper proposes an integrative conceptual framework that clarifies the interaction among
these components within a unified analytical system, this framework provides a scientific basis
for developing quantitative models that can be applied and tested in future research.

Keywords: Mathematics, Information Security, Mathematical Modeling, Risk Analysis,
Decision Support Systems.
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