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Abstract: Artificial Intelligence (AI) theory has evolved from fundamental mathematical concepts and is 

deeply rooted in various branches of mathematics. This paper examines the essential mathematical 

principles underlying AI models, including neural networks, machine learning, and deep learning. It 

highlights the significant roles of linear algebra, calculus, probability theory, and optimization in the 

development and functioning of these models. Furthermore, key computational techniques such as gradient 

descent, backpropagation, and transformer architectures are analyzed from a mathematical perspective. 

The study demonstrates that a strong integration of mathematics and computational methods is essential for 

advancing AI technologies. Addressing current challenges in model performance and generalization will 

require further mathematical innovation, which may ultimately contribute to the development of next-

generation artificial intelligence systems. 
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