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Abstract

Mathematics has traditionally served as a mother science for the development of other fields, including architecture. One of the most
vibrant fields of pure mathematics is algebraic geometry. One of the most remarkable achievements of Islamic mathematics is algebra and
geometry. This field of mathematics is becoming increasingly essential in engineering research, daily life, and studying mathematics, with
new applications being discovered every day. Nevertheless, the importance and influence of these significant discoveries in Islamic
architectural mathematics have received less attention. The current research began with two elements to better comprehend our Islamic
mathematics. First, there is geometry, which is well-known in Islamic architecture, and then algebra, which is well-known in Islamic
mathematics .

As a result, Islamic architecture with a geometric algebraic perspective has been investigated using a comparative approach and a hybrid
research technique that includes a critical historical method and qualitative content analysis method with inductive and deductive
reasoning. The present study aims to discover the underlying algebraic layers and geometry in three-dimensional nodes, as well as to use
this knowledge in architecture. In the creation of three-dimensional nodes in Islamic architecture, the approach mentioned above has led
to the standardization of design approaches through the provision of repeatable mathematical instructions and a range of optimization
methodologies. Identifying the impact of algebraic-geometric thinking on Islamic architectural heritage and its long-term consequences,
as well as the evolution of Islamic architecture in the modern period, opens up the prospect of updating modern methodologies.

Keywords: Architectural mathematics, geometric algebra; Islamic mathematics,3D- girih
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