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The use of mathematics in Iranian art and architecture has a long
history. Geometry plays a fundamental role in traditional Iranian art
and architecture. Within the structured framework of geometry, the
elements of a city can connect to the universe, allowing them to
achieve their identity amidst diversity and differences. This study
examines the role of geometry and the numbers eight and four in
Islamic art and architecture. A descriptive-analytical approach was
adopted, and data were gathered through field studies, observations,
and library research. This research shows that geometry in Islamic
architecture is utilized not only in the appearance and structure of
buildings but also as a metaphor for the spiritual world. Specifically,
geometric order and symmetry are considered reflections of divine
unity in the material world. The use of geometric shapes like squares,
circles, octagons, and other symmetrical patterns in architectural
plans and facades indicates that Islamic architects paid close attention
to creating harmony and balance among the various components of
buildings. By examining various examples of mosques and historical
buildings, it becomes evident that these architects used geometry not
only for practical purposes but also as a tool to express deep
philosophical, religious, and mystical beliefs. This research
emphasizes that geometry and mathematics have played a
foundational role in Islamic art and architecture, enabling architects to
create structures of order, beauty, and profound spirituality.
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EXTENDED ABSTRACT

Introduction

The first trace of the mathematical knowledge of architecture in Islamic period texts was
discovered by Franz Woepke (1855). Through a critical analysis of a Persian translation of
the book "Geometric Operations,” written by Abu al-Wafa' Buzjani (388-328 AH), he
attracted the attention of other researchers in the history of science and architecture to the
practical mathematics texts for architects and craftsmen (Taheri, Nedimi, 2012). After
Woepke, researchers in the fields of the history of science and Islamic architecture, such as
Bualtaf (1978), Dold-Sampelonius (1992-2007), Ozdural (1995-2002), Churbachi (1992),
Golumbek and Wilber (1988), and Najiboglu (1996), opened avenues in the mathematics
texts related to architectural industries. Additionally, the fourth article of the book "Miftah
al-Hisab" (Keys of Arithmetic) by Ghiyath al-Din Jamshid Kashani is also the last significant
work available to historians of science and architectural industries, such as Sampelonius, in
the field of architectural mathematics. Scholars from the former Soviet Union have also
conducted extensive studies on the mathematics texts related to architectural industries. On
the other hand, some studies conducted by historians of Islamic art and architecture, in
addition to referencing the role of these texts in architectural industries and the
mathematical knowledge of architects, have primarily focused on architectural works and
decorations, especially in specific periods and locations. The first period of flourishing
mathematical sciences in Islamic lands was, in fact, during the time of Muhammad ibn Miisa
al-Khwarizmi, who produced the oldest existing work of Islamic mathematics, namely "Al-
Mukhtasar fi1 Hisab al-Jabr wal-Muqabala." This work addresses practical applications of
arithmetic in issues needed by everyone, including land surveying, river measurement,
geometry, and other mathematical subjects and techniques.

Methodology

The research method used was descriptive-analytical, and the data was collected
through fieldwork, observation, and library research.

Results and discussion

The Role of Geometry in Islamic Architecture and Art

The ancient Babylonians and Egyptians were likely the first to discover the principles of
geometry. In Egypt, the Nile River would flood every year, inundating the surrounding areas.
This event erased all boundary markers between properties, making it necessary for
everyone to re-measure and re-mark their land. The Egyptians invented a method of
marking lands with stakes and ropes. They would place a stake in a suitable spot on the
ground, install another stake elsewhere, and connect the two with a rope that defined the
boundary. With two more stakes, the land would be enclosed, marking an area for
cultivation or construction. In the beginning, geometry was based on scattered empirical
knowledge about length, angles, area, and volume, which was needed for surveying,
construction, astronomy, and some crafts. Some of this knowledge was highly advanced; for
example, both the Egyptians and Babylonians knew the Pythagorean theorem 1,500 years
before Pythagoras. The Use of Geometry in Design firstly, geometry is applied in design by
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identifying key points and locations within a plan through geometric constructions, which
can generally be analyzed on two levels. The first level includes the visible geometric shapes
in the design, such as regular polygons that can be observed in the plan, elevation, and
details. The second level involves analyzing the geometric motifs that determine the
dimensions, orientation, and arrangement of the shapes from the first level, which are not
immediately visible at first glance. In the Sun Palace structure, these motifs are based on a
regular hexagon pattern. Secondly, geometric constructions are used to determine the
dimensions and proportions that define the size and ratios of various parts and elements of
the building, as seen in the architectural works of Egypt and Greece.

The Role of Numbers Eight and Four in Islamic Architecture and Art

The use of symbolic letters and numbers is one of the methods to access the realm of the
imaginal, which is employed to perceive the higher dimensions of existence. Pythagoras and
his followers believed that numbers are significant not only because of their quantitative
aspects but also due to their qualitative nature. It is this qualitative aspect of numbers that
creates the mood and feeling in their combinations. The theoretical roots of this concept can
be found in the works of many ancient philosophers like Aquinas, and it was later developed
by Islamic philosophers such as the Brethren of Purity (Ikhwan al-Safa). These thinkers
believed that the world we live in is shaped by numbers. In their view, the essential
foundation of the universe is the first emanation on the soul, and the language of unity and
transcendence is expressed through numbers; therefore, numbers should be considered as
pure quantities.

Conclusion

This research addresses the importance and application of geometry and numbers in
Islamic and Iranian architecture. Geometry, as one of the fundamental pillars in the design
and construction of buildings, has enabled architects to create beautiful and magnificent
works by utilizing precise order and proportions, which are not only visually appealing but
also hold special significance in spiritual and mystical aspects. The numbers four and eight
have played a key role in many Islamic architectural works due to their symbolic and
spiritual value.

Geometry in Islamic architecture is employed not only in the appearance and structure of
buildings but also as a metaphor for the spiritual world. Specifically, geometric order and
symmetry are considered a reflection of divine unity in the material world. The use of
geometric shapes such as squares, circles, octagons, and other symmetrical patterns in plans
and facades indicates that Islamic architects paid considerable attention to creating
harmony and balance among the various elements of buildings.

By examining various examples of mosques and historical structures, it is clear that these
architects utilized geometry not only for practical purposes but also as a means to express
deep philosophical and religious beliefs. This research emphasizes that geometry and
mathematics have played a fundamental role in Islamic art and architecture, allowing
architects to create structures with order, beauty, and profound spirituality.
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