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Objective: This research evaluates the validity of the hypothesis by investigating the five-
door rooms, three-door rooms, and courtyards of historic houses in Ahvaz. The study aims
to answer the question of which adjustment systems of proportions are utilized in the
geometry of these historic houses. To assess the normality of the obtained data, the
Kolmogorov-Smirnov test was employed. Given the normality of the data, parametric tests
were utilized to address the research hypotheses.

Method: Among the teachings of Iranian architecture, two theories—“Iranian Golden
Rectangle” and “Guz and Module”—have been particularly influential. This research
evaluates the validity of the hypothesis by examining the five-door rooms, three-door
rooms, and courtyards of Ahvaz historic houses. The study seeks to determine which
adjustment systems of proportions are applied in the geometry of these structures. The
Kolmogorov-Smirnov test was used to assess the normality of the data, and parametric
tests were implemented based on this normality to test the research hypotheses.

Results: Considering the actual conditions and plan patterns of Ahvaz houses, the
variation coefficients derived from Guz and Module were found to be lower and closer to
the real values compared to those obtained from the Iranian Golden Rectangle. This
supports the acceptance of the Guz and Module hypothesis as the primary theory applied in
the geometry of the investigated houses.

Conclusions: Previous research on the geometry and proportions of historical houses
indicates that architects aimed to align the dimensions of spaces as closely as possible to
specific geometric proportions. This study assessed the extent to which golden rectangle
proportions have been utilized in Qajar-era houses in Ahvaz.

Cite this article: The present article is taken from the Master's thesis at Ahvaz Azad University, Iran, under the title
"Designing four neighborhood units in the historical context of Ahvaz with an emphasis on reinterpreting the arithmetic
features and geometric proportions of the central courtyard and its walls in the historical houses of Ahvaz".
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EXTENDED ABSTRACT

Introduction

Analyzing the traditional buildings of Iran reveals that proportions, including the golden ratio,
play a significant role in various aspects such as architectural and geometric patterns, sections,
design plans, and structural properties. Geometry serves as a means to create order in
architecture and establishes a conscious relationship among the components of a building,
allowing for a coherent spatial integrity that emerges from a targeted geometric combination
grounded in creativity, even as a compound entity. This approach fosters an architectural style
that transcends personal taste and influences the qualitative understanding of structures, such
as houses, in traditional Iranian architecture.

Among the principles of Iranian architecture, two theories—the "lranian Golden
Rectangle™ and "Guz and Module"—have been particularly significant. This research
evaluates the validity of this hypothesis by investigating the five-door rooms, three-door
rooms, and courtyards of historic houses in Ahvaz. Specifically, it seeks to answer the
question of which proportional adjustment systems are utilized in the geometry of these
historic houses. To assess the normality of the obtained data, the Kolmogorov-Smirnov test
was employed. Given the data's normal distribution, parametric tests were utilized to address
the research hypotheses. Considering the actual conditions and design patterns of Ahvaz
houses, the variation coefficient values derived from Guz and Module are lower and more
closely aligned with real values compared to those obtained from the Iranian Golden
Rectangle. Consequently, this hypothesis is accepted as the primary theory utilized in the
geometry of the investigated houses.

Method
This study aimed to identify and examine the proportional systems used in the historical
houses of Ahvaz, employing case studies and descriptive-analytical methods. Research data
were collected qualitatively through comparison and interpretation, supported by
documentary studies, library research, observation, and field measurements. The study
evaluated the validity of the proposed theory by analyzing the spaces of five-door rooms,
three-door rooms, and courtyards in Ahvaz's historic houses.

In the first test, the golden rectangle hypothesis comprised three sub-hypotheses: first, that
the length-to-width ratio of central courtyards equals 1.70; second, that the length-to-width
ratio of five-door rooms equals 1.70; and third, that the length-to-width ratio of three-door
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rooms is half the golden ratio, equating to 1.20. Subsequently, the golden rectangle ratio for
each house's courtyard, five-door room, and three-door room was examined on average to
determine the accuracy or inaccuracy of these proportions and calculate the deviation from the
golden rectangle. To assess the normality of the obtained data, the Kolmogorov-Smirnov test
was employed. Given the normal distribution of the data, parametric tests were utilized to
address the research hypotheses.

Rationale for Case Study Selection

The selection of these houses is justified by the following reasons based on the
aforementioned hypotheses:

1. The presence of diverse spaces (courtyard, three-door room, five-door room) within
these examples allows for a more comprehensive examination of the selected houses.

2. The historical significance, structural integrity, and sufficient size of the samples.

3. The houses have been previously studied and are considered proportionate in terms of
physical dimensions, aligning closely with acceptable standards established through field
studies and examinations. Considering the results obtained from the two tested hypotheses,
the coefficient of variation for values derived from the "gaz and peymoun" system is lower
than that from the Iranian Golden Rectangle, with values more closely matching actual
measurements. Therefore, this hypothesis is accepted as the primary theory employed in the
geometry of the examined houses.

Results

Research on the geometry and proportions of historical houses indicates that architects aimed
to align the dimensions of these spaces with specific geometric proportions. This study
evaluated the extent to which golden rectangle proportions have been utilized in Qajar-era
houses in Ahvaz. Following assessment and statistical analyses, the hypothesis was ultimately
dismissed. The "gaz and peymoun" theory showed closer alignment with reality, as it deviated
less from actual proportions than the golden rectangle theory.

The authors suggest that the minor error in the "gaz and peymoun" theory arises from the
land division and allocation methods based on the actual conditions and floor plan patterns of
Ahvaz houses. Nevertheless, designers endeavored to align the proportions of the main spaces
of the house with the arithmetic mean of "gaz and peymoun."

Conclusions

This research explores the connection between geometry, mathematics, and architectural
knowledge while highlighting the geometric values and principles inherent in historical
Iranian architecture.
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In contemporary architectural culture, interest in this topic has waned, indicating a need for
further research on this valuable cultural asset. Given the number of houses examined in this
study and the significance of these two theories in the geometric configuration of Iranian
houses, it is recommended that these theories be evaluated in other cities of Iran and across
different historical periods beyond the Qajar era.
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