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AN ISLAMIC NUMERICAL INTERPRETATION

OF HAGIA SOPHIA AT CONSTANTINOPLE
O

Vladimir Mako

ABSTRACT

Ideas regarding aesthetical thinking on architecture developed
through history a number of interpretations addressing its
cultural and social importance. These interpretations appear as
formations of possible worlds of meanings, structured through
human power of imagination and reaching impressive levels of
creative comprehension what architectural structure can reflect
by its meaningful essence.

The paper explores one of such possible world of meanings,
given in a form of numerical interpretation of the architectural
structure of Hagia Sophia in Constantinople. Beside its complex
and hermeneutic nature, the analyzed document reveals a
highly sophisticated level of interactions of various cultural
elements. They are composed into a whole which idealistic and
poetic nature seems to be based on cosmopolitan approach to
philosophy, religion, and human capability to comprehend the
divine essence of creativity. It reminds us on the very nature of the
intercultural nature of philosophic interpretation of architecture
as a living condition of aesthetic thinking. Moreover, the
document discussed in this paper, shows that such a fascination
with architecture is not exclusive to the contemporary aesthetic
thought, but represents one of the historical fundaments of that
what social and cultural comunication in architecture is.
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Philosophical and theological interpretations of buildings are not an unusual
occurrence in the history of architecture. Such expressions, however, often
remain little more than identifying a given architectural object as an important
cultural or religious artifact of an epoch, and by certain means their significance
can be magnified to the symbolic level of the cosmic order and universal divine
creative laws. One such building is without doubt the church of Hagia Sophia
in Constantinople. In this article we will analyze a document representing this
most important building of the Byzantine epoch. The document comprises
drawings of the plan, section, axonometric section, and four details, namely
the window, capital, a part of decoration, and the representation of a sphere. It
has been found more than ten years ago among old books on architecture from
the nineteenth century in Varna, Bulgaria, not as an integral part of any volume
but as a separate page. Obviously, being a hand drawing, it has been purchased
separately at some time and added to the collection of books (Figure 1).

The drawings were composed to produce a harmonious whole and framed with
three rows of lines. A system of numbers corresponds to each image, related to
the parts of the building. Two inscriptions can be seen within the composition:
one, taking the central part above the drawings and presented on a ribbon,
and the second, in the right lower corner. In the margins, on the left part of
the document, but outside it, there are three inscriptions in Arabic letters. In
the middle section above the lower margin we see a stamped library seal. The
representation on the seal shows a central dome, with two minarets and two
stars in the foreground.

The date and origin of the document are uncertain, mostly because there
are religiously opposed elements in the representation of the building. The
drawings present Hagia Sophia as it was built in Byzantine time, without any
Islamic alterations. There is a cross placed on the top of the dome, in the section
and axonometric presentation. The axonometric presentation of the interior
emphasizes a cherub in the pendentive, as the cube placed on the spot where
the Byzantine Emperors stood, and from which the Koran has been read in the
Islamic era.

However, the Arabic inscriptions in the margins are comments related to the use
of verses and terms related to the beginning of readings of Koranic chapters.
They read: ‘regarding the pronouncement of “In the name of Allah the Merciful
and all-Compassionate”, when two intend to read the Koran... It is allowed, as
it is allowed for them to speak “Praise be to Allah”;” and °...and he answered
that this cannot be pronounced. There is a question: is this a complete “ayah”
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or not, and is it regulated as a primal obligation from Allah — most Exalted.
And because of this perplexity it should not be admitted in reading or handing
down. These words also testify, that they speak how “tasmiya” distinguish from
“ta’awwuza”, considering to be an integral part of the Koranic text.” The nature
of these texts refers to the possibility that the pictorial representation of the
Hagia Sophia within the margins, and the related numerical system, can be
thought as an important theological discussion.

The two inscriptions in the margins contribute to the uncertainty of the
document’s origin. They are not written according to the rules of Arabic
calligraphy, and they are still not deciphered, although it is certain they are
not in Persian, Turkish or Arabic. It is possible that the author of the document
deliberately invented a kind of hermeneutic script, hiding its origin. Moreover,
the first half of the inscription in the lower right corner, repeats the characters
placed on the ribbon above the pictorial composition. This fact shows the
existence of a logical matrix which binds these two inscriptions, probably
containing the title and other information related to the document.

The Christian character of the way in which the Hagia Sophia is presented, as
the Koranic comments in the margins point out, raise a few important issues,
regarding the possible origins of these drawings. If the document originated
within a Christian community and from a Christian author, before or after the
conquest of Constantinople, certainly the comments on Koranic issues would
not have originally been inscribed in the margins. This possibility allowed
that even existing Muslim alterations to the building could be neglected in
the presentation, which was an ongoing practice in some Christian drawings
of Constantinople from the fifteenth century.! However, in that case, the
hermeneutic inscriptions accompanying the drawings could be explained as a
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Fig. 1. Thehand drawing on paper of Hagia Sophia at Constantinople. Date unknown.
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way to protect the author’s name. If so, the Koranic comments were possibly
added to the drawings at a later time. The second possibility is related to an
Islamic author, who would certainly not be averse to presenting the Islamic
alterations to the building or Islamic religious symbols, but only if the drawings
were made after the Hagia Sophia was transformed into a mosque. As it is, there
is a possibility that the document was made before the Turkish conquest, but
also represented the divine dignity of the church and respect for the magnificent
importance it held for Muslims in the centuries before the conquest, as Necipoglu
documented.? That would explain the Koranic comments, in which the structure
of the building seems to be equated with the text of theological importance.
By this, it is similar to the Islamic presentation named Djawal, which consists
on geometric patterns or a plan with numerical alterations, surrounded by the
Koranic verses.> However, we should keep in mind that alteration of Koranic
verses to an important discussion, literal or pictorial, is a broad tradition in
Islamic culture.

It seems that one detail can help in the possible clarification of some issues here
discussed. The representation in the library seal, pressed on the lower horizontal
margin, contains an image of a dome built of stone blocks, with minarets on
both sides. A star is placed on each side, between the dome and the minarets
(Figure 2). There is a strong similarity in character of image, shape of dome, and
presented technique of its construction between the representation on the seal
and of those found in the medieval Shiite pilgrimage scroll, related to the shrine
of imam Husayn at Karbala.* Despite its importance, this similarity cannot
indicate the exact origin or the author of the representation, nor the time of its
appearance (Figure 3). However, the possibility that this presentation of Hagia
Sophia was part of an Islamic library or school indicates its own importance and
a likelihood that it is a copy of an older document made by an Islamic author.

The seal applied to the lower margin of the document. Fig. 2.
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The analysis of the numerical system used in the document and its relation
to the drawings indicates two kinds of use of numbers. The first one serves
to show the number of windows in the dome, presented in the section of the
building, the number of arches related to the central section of the church, and
the number of flying buttresses placed on the west fagade, in the axonometric
drawing, as well as the number of vaults over the parvis presented in the plan.

However, the second numerical system seems to be based on a philosophical
approach to the ideal meaning of the interpretation of the church of Hagia
Sophia. We are driven to this conclusion not only by the particular character of
the numerical system related to the parts of the architectural structure, but also
by the position of the plan according to the section. The plan is not positioned to
correlate architecturally to the section, which indicates that we are not looking
at a professional architectural plan, but a polygon for expressing particular
numerical meanings.

There are only five numbers used in this system: 1, 2, 4, 6, and 9. It is interesting
that when they compose a compound number, they are not added one to another
to give a sum of the used numbers, but are altered to produce araw, e.g. 41691 or
914612. There is a strong sense that by these means these five numbers express
a kind of process, related to a particular meaning of the architecture and its
significance as a creation. Further, it is important to emphasize that the possible
system of expressing such ideas comes as an interpretation of a building erected
long time prior. This fact raises the possibility that the author of this document
used the building of Hagia Sophia to interpret universal symbolical values
related to the process of creation in general. In this way, he is also magnifying
the importance of this architecture to the level of universal harmonic order,
which was not unusual in the Islamic cultural and philosophical tradition.’

Fig. 3. Image from a mediaeval Shiite pilgrimage scroll,
related to the shrine of imam Husayn at Karbala.
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The possibility that this numerical system was used for such a purpose indicates
the way in which these five numbers appeared in the document in first place.
They are presented as a progression in the upper left corner of the plan. Numbers
1 and 2 are placed together in the circle of the skeuophylakion, following the
horizontal line. They are accompanied by 4, 6, and 9, placed within the left
upper corner of the square which forms the naos of the church, but following
the vertical line. In the same way, these five numbers appear in Nicomachus,
when presenting the geometric progression: 1, 2, and 4 in a horizontal raw, and
4, 6, and 9 in the vertical raw, where number 4 belongs to both lines of number
progression.® Number 4 relates to 2 as 2 to 1, giving the ratio 1:2; and on the
other side, 4 relates to 6 as 6 to 9, giving the ratio 2:3. Although the interest
of Islamic philosophers in ancient arithmetic, particularly of Nicomachus and
Neo-Pythagorean, is well known and carefully documented,’ it is important for
our discussion to emphasize the part of the Epistle on Arithmetic written by the
Brethren of Purity.® In the chapter 22, they emphasize the use of numbers 2, 4,
6, and 9, and their ratios, forming the geometric progression, where the number
1 is representing the monad, the beginning and the sum of all numbers. By
this, the numerical system in our document finds its support in one of the most
important Islamic philosophical text on arithmetic.

However, it seems that the use of these five numbers is not only the consequence
of their mathematical significance. The compound numbers formed by 1, 2, 4, 6,
and 9, indicate the possibility that their symbolical meaning has also been taken
into account. No rational mathematical logic can be grasped from the way in
which they alter from one to another, rather it seems that they follow a particular
connection to the architectural structure, and to the cardinal directions of east
and west. Compound numbers seems to follow a particular metaphorical logic,
usually emphasized as the essence of aesthetic and spiritual appreciation of the
universe, and architecture as its material image. This appreciation is based on
the inside capacities of the soul and its ability to comprehend the relationship
between immaterial essence of its material reflection.’

In the Islamic tradition, number 1 represents the Creator, One, primordial
existence of the Monad, the beginning and the sum of all other numbers and
principles. Number 2 identifies the Intellect, the active principle of creative
power. Number 4 is the matter of artifacts, material order, the square. Number 6
is the first body consisting of six directions, the cube, and ideal form. Number
9 is the “sphere of spheres”, the final number of the cycle and the symbolical
end of all numbers, the sum of all beings in existence, their completion and
fulfillment.'® Even in the western Middle Ages we encounter the strong influence
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of Islamic symbolical appreciation of the number nine. Magister Johannes in his
adaptation of the lost Arabic work of Muhammad ibn Musa al-Khwarismi states
that ‘the nine is the first number to contain a perfect number, a cubic number,

and a plane number’."

However, the symbolical use of five named numbers in discussion, it seems to
correlate also with Islamic philosophical ideas, particularly with the description
of five eternal principles of the universe, explained by Muhammed ibn Zakariya
al-Razi at the end of the ninth century. In his text we read that the first eternal
principle is God and his wisdom which is perfect and pure intelligence; the
second is the soul inclining to produce material forms in this world; the
third eternal principle is matter; the fourth is the space; and the fifth is time,
which is also movement, usually circular according to the ideas of Plato.! It
seems that the symbolical meanings of the numbers 1, 2, 4, 6, and 9 correlate
essentially with this explanation of eternal principles. By this we can reach the
broader meaning of the particular relationship which was developed between
architectural representation of Hagia Sophia as a model of universal creativity,
and the numerical system used to explain its essential meaning.

In the further discussion, we will use these symbolical meanings related to each
of the numbers in order to comprehend their compound forms and their relation
to the architectural structure of Hagia Sophia.

As a first step in the process of clarification of the possible meaning of the
used numerical system and its symbolism, we should pay attention to the
representation of the sphere, placed between the axonometric drawing and the
section of the building. The drawing shows one half of two concentric ellipses,
further differentiated by color, where the larger, external one, is divided into
five parts by a vertical and two lateral lines producing acute angels. The point
of their intersection with the external ellipse is marked as 1, 2, 3, 4, and 5. The
smaller ellipse ends at the lines producing the acute angels. What is important
for our analysis is the appearance of compound number 291 in the upper left
section of the ellipses and 46 in the upper right section. Inside the angles, on
the left side, we read the number 200, and 100 on the right. These numbers,
used only in the context of this drawing, also have a symbolic significance.
The number 100 signifies the assembly of all things in the plan of the Creator,
while the number 200 indicates the return of all things to the One, which is their
principle and entelechy.'
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Following the possible logic of the alteration of symbolic meanings of
presented numbers, on the left side we can read that by the potentials of the
active creative power (number 2) and by reaching the completion of the creative
process (number 9), both merging and finishing in the absolute One (number
1), all created things return to that One (number 200). On the right side we
grasp that this process can be conducted by way of originating from the order
of matter (number 4) and by achieving its perfect bodily appearance (number
6), according to the laws by which all the things are assembled in the plan
of the Creator (number 100). Inscribed in the shape of an elliptic sphere, the
number meanings established this way correspond perfectly to a universal idea
of harmony, correlating invisible potentials and visible means of the creative
powers of the cosmos. The geometric counterpart to the presented numbers
perfectly reflect the ideas expressed in the Islamic philosophical tradition,
where the circular or spherical form of the cosmos indicates the return of the
created world into the perfect realm of the Creator, while the sphere was the first
and perfect manifestation of the created universe.'* In this context the image of
the sphere, which consists of two concentric ellipses (the larger one probably
representing the heavenly realm, maybe even air or water, and the smaller
the sphere of Earth) can be thought as the geometric pattern of the universal
harmony between the elements structuring the world.

In support of this idea, we should mention that in Islamic mystical doctrines,
numbers 100 and 200, have additional meanings, related to the name of Allah,
and the categories reflecting, among other, the elements of the world structure.
In the practice of Da’Wah (call), developed by sheik Abu’b — Muwwayd, we
read the number 100 as Qadir, one of the names of Allah, to which belongs the
element of water, and the number 200 as Rabb, connected to the element of earth. '
It seems that this kind of meaning fits into the idea of the sphere representation
of the world, consisting on natural elements as earth, air, and water. Reflecting
closer to this idea, in the Epistle of music of the Ikhwan Al-Safa, we read not
only that the sphere of air can be identified with the number 9, but also that the
harmony of the universe rests particularly in the relationship between spheres of
earth and air.'® In this context, we can also reflect on a few literary expressions
related to architecture and creative powers which are forming it. When in the
preface of Tezkiretu’l — Bunyan, we read of the heavenly metaphors related to
architecture, and how it was accomplished through the workshop of water and
earth, then the context of our example finds its support in Islamic interpretations
of the symbolical meaning of architecture.'” In other ideas, for instance in the
thirteenth century philosopher ibn Taimiyya, the celestial sphere ‘arsh, which
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is the highest of all heavens above the earth, is identified with the shape of
dome — qubbba.'® However, it seems that in the Islamic philosophical tradition
a comparison between the heavenly sphere and its architectural representation,
can occur even more sophisticated, by gradation of correlated notions: the idea
of the heist haven is related to the sphere as its geometric expression, and both
of them to the dome as their materialized symbolical form. It reflects on the
profound differentiation of the logical, numerical, and visible material existence
correlated to the power of intellect.

When applied to the drawing of the building’s section, the similarity of the
analyzed representation and the spherical shape of the dome and the arches on
the wall of the naos come into focus (Figure 4). The lower zone of the wall,
colored darker, seems to correspond to the aspects symbolically expressed by
the numbers 100 and 200. If we draw over the section, the system of lines
represented in the image of the sphere, a vertical axis and two lateral lines
producing the same acute angles, will create perfect overlap. The intersecting
points of the lateral lines with the section of the building will mark the horizontal
line which divides the lower, earthly part, from the upper zone of arches, vaults,
and dome, as the representation of the heavenly sphere. For this discussion is
important to be emphasized that a similar geometric structuration of the sphere
of dome can be seen in so called Chahar Taq (Figure 5), a particular Islamic
architectural practice.!” It shows that the author of our document probably used,
for him recognizable widely circulated construction pattern, to explain the
existing dome of Hagia Sophia by the most sophisticated geometric principles
of Islamic architecture.

Fig. 4. Compositional relation between the depicted section of the church and the sphere.
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Moreover, the compound numbers related to the upper zone: 291, 462, 914,
correspond in a developed manner to the basic idea of potentials and means of
the creative process exposed in the image of the sphere. The compound number
291, placed on the left side of the dome, can be interpreted as the beginning of
the creative activity (number 2) and the condition for the accomplishment of
the creation and the return of all things to One (number 91). There can also be
an alternate reading that indicates the accomplishing of the half sphere, where
number 2 stands in relation to number 4 as half of a geometric image. By the
same logic, the number 914, placed on the right side of the dome, indicates that
the accomplishment of the creative process leads through the material order
(number 4), from which all other aspects of the visible world originate. Actually,
it indicates that the complete sphere (number 91) can be shaped through the
square, as the perfect image of material order (number 4). It is important to
emphasize that in the Islamic cosmology, the highest sphere is the ninth one
called talak-al-aflak, the sphere of spheres, and in the context of our example it
carries an important meaning.?’ In the same manner, the number 462 indicates
the means by which the creative power builds up the visible world, the material
order, and three dimensional body (numbers 4 and 6), initiated by the Intellect
(number 2). When after the compound number 46 the numerical suffix is 1,
this is an indication that the process of finalizing the cube through the square is
completed. It seems that the last number in these examples indicates the nature
or the stage of the creative process (its accomplishment by 1, active initiative by
2, or the stage of material ordering by 4 and 6).

Idealistic reconstruction of Chahar Taq method. Fig. 5.
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In this context, the appearance of numbers 2 and 9, inscribed near the apse, and
numbers 4 and 6, marking the position of the main entrance into the building,
placed in the lower zone, seems to be related to the idea of pure creative
potential, as the beginning and the end of the process (numbers 2 and 9), and
to the expression of pure means by which the creative power operates in the
visible world, the material order, and the three dimensional body (numbers 4
and 6). There is a possibility that even the position of these numbers has been
symbolically related to cardinal directions: 2 and 9 in the east, and 4 and 6 in
the west, marking the daily motion of the sun. The idea of the whole process of
creation is reflected in the ratio 91/46, inscribed in the lower right part under
the section. It is a reminder that the completeness of creation (number 91) is
proportionate to the use of creative means (number 46). In that sense, the ratio
inscribed in the middle, under the section drawing, 291/461914, refers to the
creative process as the whole, where the active Intellect at the beginning and
the completeness of the creation at the end (number 291) is proportionate to
the idea that through the initiative of the use of the material order (the first
number 4), and thereby the final shaping of the three dimensional body (number
61) under the final structuring of the sphere (number 91), presents the material
order by itself as condition of the creative power (the last number 4).

This example indicates that the process of deciphering the larger compound
numbers is highly complex, because there is a greater possibility of more
uncertain interpretations. However, the number placed in the main dome,
presented in the plan of Hagia Sophia, seems to provide an opportunity for an
attempt at a more accurate result. The compound number 41691, related to the
main dome, in the context of the proposed system of reading of the numerical
meaning, can be interpreted as: when the material order has been completed
(number 41), through the three dimensional body which is the cube (number
6), the creation of the whole and the return of all beings into One has been
completed through the image of the sphere (number 91). The variable of the last
interpretation joins 6 and 91, and can be read as: through the accomplishment
of the three dimensional body under the sphere as the image of the visible
universe, all creation returns to One.

According to the logic of this numerical reading, probably all other compound
numbers and their ratios can be deciphered, although the reading of large
compound numbers often remains in the domain of an obscure dissertation.
However, what is clearly discernible is the intention of the author to express
the idea of the completeness of universal creative power through the symbolic



SAJ_ 2019 _ 11 _

numerical system related to the architectural structure. In particular because
the pictorial representation of the architectural structure of Hagia Sophia is
composed as a complete and perfect whole. The drawings of the decorative
parts and the window, harmoniously composed among the main presentation
of the building structure, are reflected in this aesthetic position, exposed in
the Islamic tradition. We should remind on the Islamic philosophical ideas by
which the presence of ornamentation indicates the existence of the absolute
order by executing the complete and perfect sensation that an architectural body
can offer, equally in its material and symbolical appearance. It also reflects
on the perfection of the universe.?’ And again, through the text of Risale-I
Mi’maryye, we can read on what consists the idea of wonderful creation through
architectural metaphors. It is talking that through vault, lamp ornament, bright
window, luminous tapers, beauteous form, lofty arch and the great pavilion, and
at the end, the vault of heaven and the surface of the world, we can reach the
comprehension of perfect harmony.?? The presented decorative parts correspond
to the idea of completeness, with the window as presence of divine light.

After discussed issues reflecting on the numerical representation of Hagia Sophia
at Constantinople, there remains a particular question regarding its purpose. Was
it a part of a larger, extensive exposition on the importance of the building, or
just a scholarly exercise showing and teaching the essential connection between
architecture and arithmetic, manifesting their universal importance, or both
combined? Whatever the exact purpose of this representation was, the author
proves himself as educated in important philosophical issues, particularly in
the doctrine of Ikhwan Al-Safa, and in Neo-Platonic aspects of the science of
arithmetic and geometry. For instance, it seems that there is a strong similarity
between the previously explained disposition of numbers and their meanings in
the discussed document, with the part of Ikhwan Al-Safa’s doctrine regarding
the notion of cosmic creative power and its active appearance in this world. This
power appeared in the process of metaphysical transformation of substance into
form and matter, reflecting on the Neo-platonic cosmic hierarchy embodied
in cosmic positions, not only of the named constituencies, but also on their
imagined various stages of inter relationships composing the universal order.
As Fackenheim emphasized, the Brethren of Purity ‘worked out detailed and
continuous system of levels as possible, using the Neo-platonic principle of
gradually increasing multiplicity emanating from the One. Using numbers and
mathematics in a fashion which in its detailed character appears almost absurd,
they relate increasing multiplicity and decreasing perfection to the distance
from God’.*
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In comparison to other older pictorial representations of Hagia Sophia, the
discussed drawings occur to be highly accurate in depicting the structure of
the building. It seems that the author of these drawings understood perfectly
the logic of architectural representation, despite the fact that the plan and the
section of the building do not correspond architectonically. For now, according
to our knowledge, there is one representation of Hagia Sophia similar by a few
elements to this one. In 2016 it was sold at the Roseberys auction, London, as
a page from a Nord Indian illuminated manuscript from the eighteenth century.
The drawing shows section and the plan of the building, architecturally correlated
and even more accurate in details than in discussed document. However, the
representation is surrounded by a text generally describing the structure of the
building, with just a few numbers related to the drawings. For instance, number
412 marks the dome, and 419 and 419-1 the half domes. There is also use of
numbers 3 and 5, but the whole applied numerical system is not developed
systematically as in our document, and it is not representing the exclusive way
of interpreting the structure of the building. However, there is a possibility that
these two examples are linked, particularly because in the Indian example the
structure of Hagia Sophia is also presented without Islamic alterations, although
there is the crescent moon placed over the dome in the section. These elements
are strengthening the feeling that there was a broader use of such interpretations
in pre modern Islamic culture.

However, it is from a crucial importance to emphasize that the nature of
representation discussed in this work is, by the logic and essential understanding
what makes the magnificent importance of the building of Hagia Sophia, very
close to literary texts appreciating its exceptional value. For instance, in the
description given by Cefer Celebi, which fallows the great Byzantine tradition,
the metaphorical reconstruction of the cosmic structure captured in the building
was exposed.?* In our document we read almost the same significant aspects
but expressed through the symbolical numerical essence of such structure, and
the universal creative power behind it. It seems that there is a strong principle
connection between the textually exposed metaphorical and numerical meaning.
However, the applied numerical system is closer to the idea of the building as
the imago mundi, and to the notion of creation as the proportional hierarchy
of numbers and their meanings. By this, discussed numerical expression of
the Hagia Sophia, was translated from its material structure into pure spiritual
context of the cosmic structure, reaching the higher level of a perfect cognitive
meaning.
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