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Editorial: Seeking the Invisible Patterns

The inaugural issue of Acta Lunae marks the birth of a new, independent interdisciplinary
platform dedicated to the exploration of the world’s deep structures. Published under the auspices
of IMENS (I-Hub of Myco-quantum Ecology and Network Synthesis), this journal serves
as a bridge between the precision of natural sciences and the narrative depth of the humanities.

Our scope is intentionally broad yet fundamentally connected. Whether we analyze the historical
"Shadow Warriors" of the Silk Roads through network theory or decode the "Genesis 1.0" through
the logic of iterative complexity, our goal remains the same: to reveal the underlying systems that
govern both our past and our planetary future.

We dedicate this first volume to paying tribute to the legacy of systematic thinking, inspired
by the life and work of Aristid Lindenmayer. His formal description of biological growth remains

a cornerstone of how we understand the unfolding of complexity from simple rules.

Acta Lunae is more than a journal; it is an invitation to look closer at the "invisible patterns" that

breathe within the fabric of existence.

Welcome to the Jardin de la Lune.

Eva Ladanyi

Editor-in-Chief
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Genesis 1.0: The Iterative Unfolding of Complexity and the Formal

Logic of Creation

Fva Ladanyi
Abstract

From a formal perspective, the text of Genesis 1 can be interpreted as a generative system that
describes the unfolding of complexity through a sequence of iterative, rule-based operations. This
study aims to examine the structural logic of the creation narrative within the modelling
frameworks of fractal geometry, quantum mechanics, and Lindenmayer systems. The emergence
of light, the firmament, dry land, vegetation, celestial bodies, living creatures, and humankind can
be read as a series of steps that increase the system’s differentiation and complexity.
Quantum-mechanical superpositions, decoherence, and the formation of stable configurations
exhibit structural parallels with the separation and filling operations described in the creation
account. Fractal self-similarity and the iterative growth logic of L-systems make it possible to
formally describe the patterns embedded in the text. The seventh day functions as a termination
operator that closes the generative process and declares the system’s stable state. In this reading,
the creation narrative operates as a cultural algorithm that models cosmic order through a sequence
of separations, iterations, and closures, and can be coherently expressed in the conceptual language

of modern systems science.
Keywords: fractal geometry, self-similarity, iterative structures, Lindenmayer systems, formal

languages, information-based cosmology

I dedicate this study to the memory of my uncle, Aristid Lindenmayer, whose quiet
guidance played a fundamental role in the formation of my scientific careet, and whose

intellectual legacy continues to inspire the trajectory of my professional life.

AD ASTRA PER ASPERA



Introduction

The fractal-geometric and quantum-physical interpretation of the creation narrative is not a
theological claim but an interdisciplinary inquiry that examines the formal structure of the biblical
text through the conceptual frameworks of modern natural sciences. Genesis 1 is not merely a
religious narrative; it is a symbolic system that encodes hidden mathematical patterns and structural
logic. Fractal geometry, quantum mechanics, and Lindenmayer systems provide analytical tools that

allow these patterns to be formally described.

This study aims to examine the seven days of creation within a modelling framework informed by
quantum-mechanical superpositions, fractal self-similarity, and the iterative growth logic of
L-systems. The emergence of light, the firmament, dry land, vegetation, celestial bodies, living
creatures, and humankind can be read as a sequence of steps that progressively unfold complexity.

The seventh day functions as a termination operator that closes the generative process.

Fractal patterns, quantum decoherence, and the principles of information transfer exhibit structural
parallels with the separation and filling operations described in the creation account. In this reading,

the text operates as a cultural algorithm that models cosmic order as an iterative, rule-based process.

This approach does not seek to merge religion and science; rather, it investigates how the structural
patterns embedded in the biblical text can be expressed in the formal language of modern scientific
disciplines. Genesis 1 thus appears as a model that renders human intuitions about the origin of

the world intelligible through mathematical and systems-theoretical concepts.
I. Genesis as a Formal Language

From a formal perspective, the text of Genesis 1-2 can be interpreted as a generative linguistic
system built upon recurring command structures, binary separations, and iterative cycles. The
concise, command-oriented structure of Biblical Hebrew makes the text particularly suitable for

analysis as a formal language - almost as an algorithm.
Each creative act begins with the same formula:
2798 %N - vayomer Elohim - “and God said”

This formula functions as a rule invocation within the generative system: every new element is

introduced by an explicit command. The command is followed by a declaration of execution:



12" - vayehi ken - “and it was so”

This dual structure - command — execution - corresponds to the axiom-rule-output logic of formal
languages. The text does not describe the world narratively but as a sequence of operations, each

representing a new iteration.
The key concept of the creation narrative is “separation,” in Hebrew:
79727 - havdala - “division, differentiation”

This operation appears repeatedly (light/darkness, sky/waters, land/sea) and functions analogously
to partitioning operators in formal systems, which derive differentiated structures from an initially

homogeneous state.

The structure of the days - command, execution, evaluation, closure - forms an iterative cycle that
increases the system’s complexity at each step. The Hebrew rhythm, especially the formula “=72
P27 277 (vayehi erev, vayehi boker* - “and there was evening, and there was morning”), marks

the closure of each cycle, similar to iteration-boundary markers in L-systems.*

In this reading, Genesis is not a collection of theological claims but a generative linguistic system
that describes the gradual unfolding of complexity through formal rules. Its recurring patterns -
command, separation, filling, closure- form a structure that can be modelled mathematically and

that exhibits striking parallels with fractal and self-similar processes observed in nature.
II. Fractals and L-systems - Mathematical Foundations

Fractal geometry and Lindenmayer systems (L-systems) are formal models capable of describing
the self-similar, iterative growth processes observed in nature. These systems are not narratives but
rule-based generators: they produce complex structures from simple axioms and rewriting rules.
They are relevant to the formal analysis of the creation narrative because the logic of repetition,

separation, and progressive filling in Genesis mirrors the mathematical logic of these models.

Fractals are geometric objects that exhibit self-similarity: their structural patterns remain similar
across different scales. This self-similarity is not merely an aesthetic property but a formal
consequence of iterative rules applied repeatedly to increasingly smaller units of the system. In
nature, this logic appears in branching trees, vascular networks, river deltas, and the spiral structures

of galaxies.



Lindenmayer systems describe this growth logic as a formal language. An L-system consists of
three components: an axiom (initial state), rewriting rules, and iteration (repeated application of the
rules). The axiom is a single symbol or character that is transformed into increasingly complex

symbol sequences through the rules.

Example: Simple Plant Branching Modelled with an L-system

To illustrate the operation of L-systems, a simple plant-branching model demonstrates how

rewriting rules generate increasingly complex, self-similar structures.

Axiom: F

Rewriting rule: I — F[F]F

Here, “F” denotes growth (forward movement of the stem or branch), “[” marks the beginning of

a new branch, and “|”” marks its closure and return to the branching point.

Iterations: Oth iteration: F 1st iteration: F[F]F 2nd iteration: F[F]F[F[F]|F]F[F]|F

In geometric interpretation, “I”” corresponds to forward movement, while angular rotations
determine the direction of branches. The result is a self-similar, fractal plant structure that becomes

more complex with each iteration while following the same rule.

This model aligns particularly well with the third day of creation, where the emergence of vegetation
is expressed through a growth command in the Hebrew text (“tadshe haarec dése” - “let the earth
sprout vegetation”). The fractal branching logic thus appears not only in nature but also implicitly

in the linguistic structure of the biblical text.

Both fractals and L-systems share the principle that complexity arises not from external design but
from the repeated application of internal rules. The system does not “know” its final form; the
structure unfolds gradually through iteration. This bottom-up organization is crucial for analysing

the creation narrative, where each day introduces a new differentiation or filling operation.

Fractal geometry and L-systems, therefore, provide not only mathematical tools but also formal
frameworks through which the structure of the creation narrative - command, separation, filling,
closure - becomes modelable. The following sections demonstrate how the rhythm and structure

of the creation days correspond to these iterative growth models.



III. The Days of Creation as Iterative Steps

The structure of Genesis 1 can be interpreted not as a linear narrative but as a sequence of iterative
operations. Each day follows the same formal pattern: command, separation, filling, evaluation,
closure. This cyclical structure corresponds to the operation of L-systems, where rewriting rules
applied to an axiom generate increasingly complex structures with each iteration. The days of
creation are therefore not temporal units but growth steps that progressively increase the system’s

differentiation.
ITI.1. Day One - Light and Darkness: The Initial Separation
The first creative act is the separation of light and darkness:

R 1921 2IRT 2 299K 9737 vayyavdél Elohim bein ha-6r uvein ha-chésech “and God

separated the light from the darkness”

Formally, this operation is a binary partition: the initial homogeneous state is divided into two
categories. In fractal geometry, this corresponds to the initial rule that determines which parts of

the system will be modified during subsequent iterations.

The appearance of light is not a physical photon but an informational act: the first differentiation

of the system, which makes further structural formation possible.

IT1.2. Day Two - Sky and Waters: Layering and Stabilization

The second day’s operation is the separation of the upper and lower waters:

2o 2% 158 ©I30 - vayyavdél bein mdyim lamdyim - “he separated the waters from the waters”

This step establishes the system’s vertical stratification and hierarchical differentiation. In formal
systems, this represents the first emergence of a hierarchical structure: the system no longer divides

only into binary categories (like light and darkness) but into distinct levels.

In the language of quantum physics, this process corresponds to the formation of quantum
numbers and energy shells. The initial, uniform potential field (the "waters") is partitioned into
various domains and energy levels. This vertical separation ensures the system's structural integrity:
it prevents the configuration from collapsing back into a non-differentiated state, allowing it instead

to stabilize across different "floors" (the upper and lower waters).



The formula vayehi ken (“and it was so”) signifies the attainment of a stationary state. At this point,
the system’s configuration is fixed, internal fluctuations are dampened, and the structure becomes

capable of hosting more complex (e.g., biological) patterns.
IT1.3. Day Three - Dry Land and Vegetation: The First Fractal Manifestation

The third day comprises a dual operation that establishes the system’s material quality and self-

organizing capacity:

1. The separation of dry land from the waters (a phase transition).

2. The emergence of vegetation as an iterative structure.

The description of plants is of critical formal importance, as the Hebrew text employs a generative

growth command:
NWT YINT RWIN- fadsé ha-drec dése - “let the earth sprout vegetation”

This formula corresponds to the axiom of an L-system. In this model, the command does not
produce a finished form but establishes a rewriting rule, from which complex, self-similar

structures unfold through successive iterations.

The fractal branching of plants-the self-similar system of root, stem, and leaf-represents one of
nature’s most regular iterative patterns. The text reflects this logic linguistically: the phrase "let the
earth sprout vegetation" (where the verb and the noun share the same root d-s4-) is a recursive
linguistic structure that embodies the fundamental operation of fractal geometry: repeated self-
application. This is the point where the system becomes capable of converting information into

physical form (biological architecture).
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GENESIS 1.0: ITERATIVE UNFOLDING OF COMPLEXITY (L-SYSTEM VIZUALIZATION)

Axiom: F — Rule: F[+F]F[-F]F. Demonstrating the algorithm for the Creation of Vegetation (Day 3) and the Formal Logic of Creation.

Step 0 (Seed) (Step N (Complex Fractal Plant))
AXIOM: F RULE: F — F[+F]F[-F]F INFINITE ITERATION

\/ V%

TIME (GENERATIVE PROCESS)
(Step 0) ® @) ® ™

Figure 1: The growth algorithm of the L-system (Lindenmayer system). The image illustrates how
a simple rule, through iterations (from Step O to Step N), produces a complex, branching

structure in fractal growth. This is direct evidence of the creation logic of day 3 (vegetation).
Source: Author’s own work

As illustrated in Figure 1, the creation of the vegetation on day 3 was not a unique event, but a
process that unfolded from a single algorithmic rule. With the help of the Lindenmayer system, we
can see how infinite iteration creates an infinitely complex geometric body with deep structure out

of nothing. This is direct evidence of the iterative logic of this creation.
IT1.4. Day Four - Celestial Bodies: Cycles and Temporal Structures

The fourth day represents the formalization of time: the emergence of celestial bodies introduces
rhythm and periodicity into the system. In the operation of fractals and L-systems, rhythm

corresponds to the scheduling of iterations and the frequency at which rules are applied.

In the Hebrew text, the term @T¥in% (lmwoadim - “appointed times, cycles”) denotes the
periodicity of the system. From a systems theory perspective, this rhythm dictated by the celestial
bodies is the temporal analogue of scale invariance: just as the spatial structure of fractals is self-
repeating across different scales, the temporal structure is built from similar cycles (days, months,

years). This "temporal fractal" ensures the system's long-term stability and predictability, providing

11



the necessary framework for the subsequent emergence of complex dynamical patterns, such as

the rhythms of life.
II1.5. Day Five - First Wave of Living Creatures: Motion and Complex Dynamics

The fifth day introduces the system’s first dynamic elements. The creative command focuses on
"filling" the environments (waters and sky), but no longer with static elements, but with agents

capable of independent motion:

YIRT=DY 0PIV NIV 00 W3 Y1 2T IRN- yishreSi hammayim shemes nefesh hayyah ve'of ye'ofef 'al-

ha'arets - “Let the waters swarm with swarms of living creatures, and let birds fly above the earth”

This “swarming” (sherets - teeming, dense motion) and “flying” represents the linguistic mapping
of self-organizing swarm intelligence and complex behavioural patterns emerging within the
system. Motion as a complex system behaviour-particularly the collective coordination of fish
schools and bird flocks-can be described using fractal and network-theoretical models. At the
systems level, this marks the appearance of emergence: global, intelligent patterns arising from the
local interactions of individual agents following simple rules, without the need for centralized
control. In this reading, the command to "be fruitful and multiply" serves as an algorithm for
population dynamics and network growth, shifting the system from static equilibrium toward

dynamic, self-organizing life processes.
II1.6. Day Six - Terrestrial Fauna and Humanity: Algorithmic Totality and Reflexivity

The sixth day represents the climax of the iterative process, completing the system in two distinct
phases. In the first phase, the earth is commanded to “bring forth living creatures according to

their kinds” (le-minu).

FIORD PRI W) 7R0e MR 00 Wl YINT RN 2R VAN - vajidmer Elohim tis3é hadrec nefes
chagja leminah bebema viremes vechajto-erec leminah - “And God said, Let the earth bring forth living

creatures according to their kinds: livestock and creeping things and beasts of the earth according

to their kinds.”

From a systems perspective, the expression “according to their kinds” (l-minx) signifies the
execution of classification algorithms: at this stage, the system does not merely generate individual
agents (as on Day 5) but establishes and fixes categories and types. This is the final configuration

of the full spectrum of biological diversity.
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This is followed by the highest-level shift in the algorithm: the emergence of humanity.

UNINTD NN BTN WY BTN VAR vagidmer Elobim naasze adim becalmenii kidmiitensi - “Then God

said, Let us make man in our image, after our likeness.”

While the terrestrial animals follow the system’s internal rules, the appearance of humanity marks
the entry of the meta-level. This transition is analogous to self-modifying code or recursion in
programming: the structure now refers back to itself. The concept of being created in the “image
of God” implies a structural isomorphism in systems-theoretical terms: a structural similarity is
established between the system as a whole (the world) and an internal element (the human). This
enables the human not only to be a subject of the algorithm but to be capable of recognising,

governing (“let them have dominion... over all the earth”), and further developing it.
III. 7. The Seventh Day as a Termination Operator

In the structure of the creation narrative, the seventh day is not a continuation of the process but

its formal closure. The key Hebrew term is:
nawM vayyishbot - “he ceased, he stopped, he terminated”
The root n=2=w (sh-b-t) means: to interrupt a process, to halt execution, to terminate.

This act is not anthropomorphic rest but an operator that closes the generative cycle. During the
six days, each iteration introduces a new separation or filling; the seventh day does not generate a

new structure but declares that the system has reached a stable state.
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GENESIS 1.0: ITERATIVE UNFOLDING OF COMPLEXITY IN SPATIAL CREATION (MENGER SPONGE MODEL)
Demonstrating the Formal Logic of Separation (Havdald) and the Creation of Structure from the Void (Day 4-6)

g ; VOLUME & SURFACE AREA EVOLUTION
ITERATION 0 : 4 (W )
(Solid Cube) Yo ‘

INFINITE INTERNAL
i SURFACE AREA

)

Exponential
Growth

Volume (V)

Surface Area (A)

Volume (V)

THE MECHANICS OF SEPARATION (HAVDALA) |
Rule of Removal:

‘ { P o ——| From a solid block, remove the 7 smaller central
\ ] | Bl Ry blocks (at the center of each face and the core)
ITERATION 2

‘
V= INFINITE ITERATION REMOYA el

o
Havdala Operati
(Conceptual Cross-Section) (v Oreration)

ITERATION 0
(Solid Cube)

. >
INTERCONNECTED
ITERATION 3 VoIDS

ITERATIVE COMPLEXITY INDEX (C)

Figure 2: The Menger sponge as a model of the termination operator and system stabilization.
The figure shows how repeated isolation (Havdalah) leads to the final state, where the structure

reaches its ultimate, stable complexity.

Source: Author’s own work

Formal functions of the seventh day
(1) Termination condition (STOP command)

In generative algorithms, the termination condition determines when the iteration ends. The

seventh day fulfils this role: the system does not continue because the structure is complete.

A termination condition defines:

e when the system is complete,
e when no further iteration is needed,

e when the structure has reached its final form.

The seventh day marks the fulfilment of this condition.
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(2) Restoration of symmetry

The six days are asymmetric because each introduces new differentiation. The seventh day restores

balance: no new command, no new separation, no new filling.
(3) Closure of fractal iteration

Fractal iterations are either infinite or explicitly bounded. In the fractal logic of Genesis, the seventh

day indicates that the number of iterations is six and the system has reached its final configuration.
(4) System stabilization

In the quantum analogy, the seventh day corresponds to reaching the ground state: the system

relaxes, fluctuations cease, and the structute stabilises.
(5) Formal closure of the narrative

Without the seventh day, the creation account would be an open process. The termination operator

makes it clear that the text is a closed system with a beginning, iterations, and closure.

Thus, the seventh day is not the continuation of creation but its formal completion. The act of
“ceasing” marks the closure of the generative cycle, without which the text would be a process
rather than an algorithm. The seventh day is therefore one of the most important structural
elements of the creation narrative: the stabilisation point that restores symmetry after the unfolding

of complexity.
IV. Superposition and Initial Potential

In quantum mechanics, the initial state of a system is not a single concrete configuration but a
superposition of states. The first separation in the creation narrative - the division of light and
darkness - can be interpreted analogously as the selection of a state from the superposition,

producing the system’s first differentiation.

Here, light is not a physical photon but an informational operator that determines the system’s

subsequent developmental trajectory.
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IV.1. Day One - Light and Darkness: Collapse of the Wave Function

The appearance of light in Genesis can be understood not as the emission of physical photons but
as the moment of decoherence. In quantum mechanics, decoherence is the process by which a
system’s superposition (the fohu vavohu) ceases, and through interaction with the environment

collapses into a definite classical state.

The biblical command - “Let there be light” - functions as the informational input that triggers the
collapse of the wave function. At this moment, the system transitions from the state of “all

possibilities” to the state of “one concrete configuration.”
The separation of light and darkness is thus the definition of the first bit (0 and 1):

e Light = presence of information (logical 1)

e Darkness = absence of information or background noise (logical 0)

This act makes the system measurable and structurable. Through decoherence, reality crystallizes

out of the sea of potential, establishing the foundation for all subsequent iterations and complexity.
IV.2. Symmetry Breaking and Separation

In the dynamics of quantum fields, the emergence of complex structures is often initiated by
symmetry breaking. The separating operations of the creation narrative - light/darkness,
uppet/lower waters, land/sea - correspond to symmetry-breaking steps in which a previously

unified state differentiates into subsystems.

The Hebrew term havdala (77727 - “separation”) can thus be interpreted formally as a partitioning

operatot.
IV.3. Decoherence and the Formation of Stable Structures

Quantum decoherence describes how classical, stable states emerge from superposition. The
structure of the creation days - command, execution, evaluation, closure -forms an iterative process

that reduces uncertainty at each step and increases stability.

The formula J2772 (vayehi ken - “and it was so”)** corresponds to the point at which the system

settles into a definite configuration.
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IV 4. Information-Based Cosmology and the Creative Command

Certain branches of modern physics - particularly information-based cosmology - interpret the

fundamental building block of the universe not as matter but as information.

The command-oriented structure of the creation narrative (“vaydmer Elobin?” - “and God said”) can

thus be read as a sequence of informational operations that modify the system’s state.

The triad command — execution — stabilisation corresponds to the formal logic of quantum

state update.
IV. 5. The Seventh Day as a Relaxation State

In quantum physics, a system’s dynamics continue until it reaches its minimum-energy
configuration (ground state). The seventh day of the creation narrative - 72?) (vayyishbot - “he
ceased, he stopped”) - is the formal analogue of this state: the system has reached a stable

configuration, and no further separation or filling is required.

The seventh day can therefore be interpreted as the cultural-linguistic analogue of the quantum

mechanical relaxation state.
V. The Creation Narrative as a Cultural Algorithm

The structure of Genesis 1 appears to the modern reader as a narrative, yet from a formal
perspective it functions as a cultural algorithm that organises human intuitions about the origin of
the wortld into a rule-based system. The text is not a description of the physical emergence of the

universe but a generative model that presents the unfolding of complexity through iterative steps.

The concept of a cultural algorithm refers to the way in which a community’s knowledge,
experience, and worldview become organised into rules that generate cultural patterns. In this
sense, the creation narrative is not merely a myth but a formal structure that encodes the

fundamental principles through which the world is understood.

The structure of the text - command, separation, filling, closure - corresponds to the operations
that describe the behaviour of complex systems. The separation of light and darkness represents
the emergence of binary categories; the division of sky and waters represents hierarchical

stratification; the appearance of vegetation represents self-similar growth; the celestial bodies

17



represent periodicity; living creatures represent dynamic patterns; humanity represents reflexive

structure; and the seventh day represents the termination operator.

This logic is not theological but formal. The text presents a rule system that interprets the world as
a sequence of separations and iterations. The purpose of the cultural algorithm is not to describe
physical reality but to model the structuring of the world: how ordered systems emerge from initial

potential.

Thus, the creation narrative functions as a cognitive architecture that encodes the foundational

principles of understanding the world:

the necessity of differentiation,

e the emergence of hierarchies,

e self-similar growth,

e the role of rhythm and cycles,

e the appearance of reflexive consciousness,

e and the importance of closure.

The text therefore does not address the physical origin of the universe but the way human cognition
organizes reality. Genesis 1, as a cultural algorithm, is a model that describes the unfolding of
complexity through formal rules - and it exhibits striking parallels with the principles of modern

systems theory, fractal geometry, and quantum physics.
VI. Conclusion - Genesis as a Formal System

The text of Genesis 1 is traditionally read as a theological narrative, yet from a formal perspective,
it functions as a generative system that describes the unfolding of complexity through a sequence
of rule-based operations. Its structure - command, separation, filling, closure - corresponds to the

functioning of modern formal languages, fractal-geometric models, and L-systems.

The days of creation are not temporal units but iterations, each step increasing the system’s level
of differentiation. The separation of light and darkness represents the emergence of binary
categories; the division of sky and waters represents hierarchical stratification; vegetation represents
self-similar growth; the celestial bodies represent periodicity; living creatures represent dynamic
patterns; humanity represents reflexive structure; and the seventh day functions as the termination

operator that closes the generative cycle.
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The formal logic of the text shows striking parallels with the principles of quantum physics: the
initial potential field, symmetry breaking, decoherence, and the formation of stable configurations
are processes that can also be recognized in the structure of the creation narrative. Genesis is
therefore not a description of the physical origin of the world but a cultural algorithm that encodes

the fundamental principles through which the world is understood.

A formal reading of the creation narrative does not replace theological interpretation; rather, it
opens an additional dimension. It reveals that the text contains structures that can be described
using the conceptual frameworks of modern systems theory, linguistics, mathematics, and
complexity science. Genesis 1 is thus both ancient and modern: a model that captures cosmic order
as a sequence of separations, iterations, and closures, while preserving its symbolic and cultural

layers of meaning,.

Final Note

This study does not make theological or doctrinal claims. Instead, it examines the text of Genesis
1 as a formal system that can also be interpreted through the concepts of modern natural sciences
and systems theory. The fractal-geometric, quantum-physical, and algorithmic parallels presented
here are not “explanations” of the text but modelling frameworks that allow its structure to be

described in mathematical and information-theoretical terms.

In this reading, the creation narrative is not an account of the physical origin of the universe but a
cultural architecture that expresses the fundamental principles by which human cognition

structures reality.
Summary in Hungarian / Osszefoglalo

A tanulmany a Genezis 1 szovegét nem teologiai narrativaként, hanem formalis rendszerként
vizsgalja, amely a komplexitas kibomlasat iterativ, szabalyalapti miiveletek sorozataként irja le.
A teremtésnapok szerkezete - parancs, elkiilonités, kitoltés, lezaras - olyan generativ logikat kovet,
amely meglep6 rokonsiagot mutat a fraktalgeometria, a kvantumfizika ¢és a

Lindenmayer-rendszerek miikédésével.
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A szovegben ismétl6dé elkiilonitési miveletek (fény/sotétség, fels6/alsé vizek, szarazfold/ tenger)
megfeleltethet6k a szimmetriatorés, a hierarchikus rétegzédés és a dekoherencia formalis
folyamataival. A névényzet megjelenése a fraktalis dGnhasonlé névekedés nyelvén irhaté le, mig
az égitestek a rendszer periodicitasat, az ¢él6lények a dinamikus mintazatok kialakuldsat
reprezentaljak. Az ember mint reflexiv struktara jelenik meg, amely képes a rendszer szabalyait

felismerni és tovabbalkotni.

A hetedik nap a teremtésfolyamat termindciés operatoraként értelmezhetd: lezarja az iteraciot,
stabilizalja a rendszert, és kijeloli a végallapotot. Ebben az olvasatban a Genezis 1 nem a fizikai
vilag keletkezésének leirasa, hanem olyan kulturalis algoritmus, amely a val6sag strukturalasanak
alapelveit kédolja: a killonbségtétel sziikségességét, a hierarchiak kialakulasat, a ciklusok szerepét,

az 6nhasonlé névekedést és a lezaras fontossagat.

A tanulmany célja nem a vallasi és tudomanyos magyarazatok Osszeolvasztasa, hanem annak
bemutatasa, hogy a bibliai szoveg formalis szerkezete koherensen értelmezheté a modern
rendszertudomany, fraktalgeometria és kvantumfizika fogalmi keretei kézott. A Genezis 1 igy
egyszerre 6si és modern: olyan modell, amely a vilag rendjét elkiilonitések, iteraciok és stabilizaciok

sorozataként ragadja meg.
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Shadow Warriors on the Silk Roads: Assassins, Fedayeen, and Beduin in

Middle Eastern Irregular Warfare

Eva Ladanyi'

Abstract

This study examines three iconic martial cultures of irregular warfare in the Middle East: the
medieval Nizari Isma'ili Assassins, the 20th-century Palestinian Fedayeen movements, and modern
Jordanian Beduin special units. The aim of this historical and cultural comparison is to reveal the
tactics (e.g., patterns of self-sacrifice, loyalty, and decentralized warfare), motivations, and socio-
cultural impacts of these non-state armed groups, comparing them within the context of
contemporary proxy wars occurring along geopolitical fault lines. It analyzes how these forms of
asymmetric warfare connect to historical military routes, such as the Silk Roads and other strategic
paths, and to what extent they have influenced and continue to influence regional stability and
broader security risks, including health hazards. Special attention is given to the issue of epidemic
transmission along military routes, which is relevant both in the historical context of the Silk Roads
and in modern conflict zones. Utilizing an interdisciplinary approach-combining historical, military,
cultural, and epidemiological perspectives-this study contributes to a deeper understanding of
irregular warfare in the Middle East. Finally, the paper highlights that a thorough understanding of
the dynamics of irregular warfare is indispensable for managing future global conflicts and hybrid

threats.
Keywords

Irregular warfare, asymmetric warfare, Middle East, Assassins, Fedayeen, Beduin warriors, Silk
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Introduction

The global security environment of the first quarter of the 21st century is defined by armed
conflicts such as the war in Ukraine and the ongoing clashes within the Israeli-Palestinian-Iranian
complex. These conflicts are frequently interpreted as proxy wars, where regional and global actors
appear as influential factors beyond the immediate combatants. The United States, the European
Union, China, Russia, Iran, North Korea, and the states of the Persian Gulf and the Levant
contribute to the dynamics of these theaters through arms shipments, intelligence sharing,
diplomatic pressure, or the support of non-state actors and irregular groups. This complex
environment, situated along geopolitical fault lines, underscores that alongside traditional interstate

warfare, asymmetric and irregular warfare maintains its critical relevance.

From this perspective, it is particularly timely to re-examine the activities of non-state armed groups
that have been present in Middle Eastern history for centuries. The medieval Assassins, the 20th-
century Fedayeen, and Beduin warriors provide three prominent examples of irregular warfare that
have left a profound mark on the region’s formation, not only from a military standpoint but also
socio-culturally and ideologically. The activities and zodus operand: of these groups have significantly

impacted both power structures and social dynamics.

This study examines these three historically distinct yet functionally parallel movements within a
comparative analytical framework. Particular emphasis is placed on how they contributed to
phenomena spreading through human mobility and interconnectivity, specifically at the
intersections of historical military routes-such as the Silk Roads-and modern conflict zones. The
objective of this research is not merely to uncover historical analogies but to understand how these
types of martial cultures and associated mobility patterns shape regional geopolitical stability and
broader security risks, including public health concerns-both in the past and the present-taking into
account the dynamics of epidemic transmission along military routes. This article highlights the
complexity of irregular warfare, the role of cultural myths, and why a thorough understanding of

this phenomenon is essential for addressing the geopolitical challenges of the 21st century.

1. The Conceptual Framework and Historical Dimensions of Irregular

Warfare

The concept of irregular warfare remains one of the most complex and contested categories within

military science and international relations. Classical warfare models-premised on open

23



confrontations between conventional state militaries-are increasingly inadequate for interpreting
both modern and historical conflicts, particularly within the Middle East. Irregular warfare
encompasses armed activities conducted by non-state actors, decentralized groups, or ideologically
motivated militias, often employing asymmetric means while bypassing traditional conventions of

war.

The roots of this phenomenon extend back to antiquity: the Jewish Zealots, Scythian raiders, and
various tribes labeled "barbarians" by the Romans all utilized combat tactics that fell outside the
military norms of their era. In the Middle Ages, the emergence of the Nizari Isma'ilis (commonly
known as the Assassins) in the Islamic world represented a deliberate shift toward a strategy based
on clandestine, targeted political eliminations. In the modern era, guerrilla warfare, partisan
movements, urban insurgencies, and sectarian militias represent diverse manifestations of irregular
conflict. This historical continuity underscores that asymmetric approaches are not merely products
of the modern age, but rather timeless manifestations of the adaptive strategies employed by the

militarily disadvantaged.”
1.1 Distinctions Between Regular and Irregular Forces

The distinction between regular and irregular forces is not solely organizational or tactical; it is
fundamentally legal and moral in nature. The Geneva Conventions, for instance, are only partially
applicable to irregular combatants, posing significant challenges to international law. Regular armies
typically operate under state legitimacy, with a unified command structure and within international
legal frameworks, particularly concerning the laws of war (Ius in Bello) and human rights norms. In
contrast, irregular forces often lack official status, and their activities frequently fall into a "gray
zone" between terrorism, insurgency, and international law’. However, irregular warfare is not
inherently illegitimate*: colonial liberation movements, national resistances, or the self-defense
organizations of religious communities often fall into this category, and history frequently validates

their legitimate aspirations.

2 Metz, S., & Millen, R. (2004). Insurgency and Counterinsurgency in the 21st Century: Reconceptualizing
Threat and Response. Strategic Studies Institute.

3 Hoffiman, F. (2007). Conflict in the 21st Century: The Rise of Hybrid Wars. Potomac Institute for Policy
Studies.

4 Clausewitz, C. von (1832). Vom Kriege [A haborarol]. Magyarul: Zrinyi Kiado, 2014.
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1.2 The Rise of Non-State Actors and Their Role in Geopolitics

The Middle East has been a particularly fertile ground for various forms of irregular warfare, partly
due to the region's tribal structures, religious diversity, and the power vacuums resulting from
colonial and post-colonial transitions. These factors have contributed to a complex environment
where non-state actors have been able to gain significant military and political influence, frequently

challenging dominant state actors.

Jordanian Beduin Special
Criterion Assassins (Alamut) Fedayeen (20th Century)
Units
Period 11th—13th Century From the 1950s 20th Century to present
Location Persia (Iran), Alamut Palestine, Jordan, Lebanon Jordan
Multiple organizations (e.g., Under  the  Hashemite
Leadership Hassan-i Sabbah
Fatah) Monarchy
Religious-political Palestinian statehood, State  stability,  border
Objective
influence struggle against Israel defense, royal protection
Term for
Fida'i (self-sactificer) Fedayeen (self-sacrificers) Beduin soldiers, elite units
Warrior
Isma'ili  Shiite Islam, Arab nationalism, Palestinian Tribal loyalty, monarchist
Ideology
mystic-political self-determination patriotism
Secret society,
Guerrilla warfare, Elite formations, Western
Notes hierarchical
international visibility training, royalist loyalty
organization

Figure 1: Comparative Table of the Three Organizations
Source: Author's own work

In the post-Cold War era, non-state actors-including militias, guerrilla groups, and religious
fundamentalist organizations-play an increasingly vital role in regional and global security policy.
The following sections examine three martial cultures that operated across different historical eras
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yet shared a common logic, highlighting the diversity and adaptive capacity of irregular warfare: the

medieval Assassins, the 20th-century Fedayeen, and the modern Jordanian Beduin special units.

2. The Assassins: Nizari Isma'ilis Fighting in the Name of Faith

2.1 The Fortress of Alamut and the Legacy of Hassan-i Sabbah

One of the most enigmatic and frequently cited irregular combat organizations of the medieval
Middle East is the Nizari Isma'ili community, often referred to in Western historiography as the
"Assassins" (Latin: assassini). The movement emerged at the end of the 11th century, centered at
Alamut Castle in modern-day Iran, under the leadership of the charismatic and radical Hassan-i

Sabbah (11124), who represented a militant branch of Isma'ili Shiite Islam.

NETWORKS OF CONFLICT & CONTAGION: THE NIZARI ASSASSINS AND THE SILK ROAD (11*"-13% c.)

A conceptual model of intersecting strategic systems
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Figure 2: Decentralized network of Nizari Ismaili (Assassin) fortresses and the topological
comparison of the linear Silk Road trade route (11th—13th centuries). The sketch illustrates secret
communication (faint dashed lines) and the conflict points (red spikes) where military movement

and epidemic risk intersected.
Source: Own editing

As illustrated in Figure 2, the topography of the Nizari state was a series of isolated points
connected by secret lines, which stood in sharp contrast to the river-like, linear movement of the

Silk Road. This structural arrangement allowed them to intervene effectively in global processes,
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while the intersections of their network, such as the surroundings of Masyaf and Alamut, became

zones of heightened epidemiological risk due to military mobility.
2.2 Religious Doctrine, Political Objectives, and the Tactics of Targeted Assassination

The Assassins' combat strategy fundamentally diverged from the prevailing military norms of the
era. They did not maintain a conventional army, nor did they engage in open-field battles. Instead,
they executed clandestine, targeted political assassinations-frequently in public spaces-to
demonstratively instill fear and instability. These executions were typically carried out with daggers,

and the operatives-known as fida s-rarely expected to survive their missions.

The term fida 7 literally translates to "one who sacrifices himself" in Arabic, embodying a doctrine
of religious martyrdom within the Assassin context. Warriors underwent prolonged ideological and
spiritual conditioning. According to popular legends, Hassan-i Sabbah constructed a "paradise”
behind the fortress, where recruits were allegedly drugged with hashish and led to believe that dying
in service would grant them immediate entry into heaven. While the historical veracity of these

accounts is debated, the role of psychological manipulation and religious fervor is undeniable.
2.3 The Archetype of the "Sacrificial Warrior" in Historical and Mythic Contexts

The Assassins operated for over a century and a half, significantly impacting the course of the
Crusades. Both Crusader leaders and Muslim rulers became targets of their operations. The Nizari
political entity was eventually dismantled during the Mongol conquests; Alamut Castle was razed

by the forces of Hulagu Khan in 1256.

The legacy of the Assassins, however, transcended their own historical epoch. The image of the
"secret sect of killers" became deeply embedded in Western culture. This archetype continues to
be reinterpreted in modern media-most notably in Vladimir Bartol’s novel Alamut (1938) and the

Assassin’s Creed video game and film franchise.

3. The Fedayeen: The Dawn of Modern Guerrilla Movements in Palestine

3.1 The Birth of Palestinian Resistance Movements and the Role of the Fedayeen in

National Identity

The term "fedayeen" (Arabic: Q818 singular: fida'i) literally translates to "those who sacrifice
themselves." Since the mid-20th century, this concept has become the hallmark of Palestinian

guerrilla movements, particularly following the 1948 Arab-Israeli War. This conflict resulted in the
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displacement of hundreds of thousands of Palestinians into refugee camps across Jordan, Lebanon,

and other Arab states.

Initially, the fedayeen operated as decentralized, grassroots groups conducting raids against Israeli
military and infrastructural assets. The movement rapidly evolved into a cornerstone of Palestinian
national identity, gaining further momentum in the 1960s with the rise of Fatah and the Palestine

Liberation Organization (PLO).

A 1969 Time magazine report described the fedayeen navigating the Jordan Valley under the cover
of night, moving-as one operative put it- “like cockroaches,” driven by the conviction that
clandestine warfare was their only recourse. One commando stated: “T do not like this stealthy war. But
we have no choice. There is no army to fight beside us”. Lacking a conventional military structure, these

guerrillas frequently executed operations independently, often with minimal external support.

Feature Assassins Fedayeen

Persia (modern-day Iran), Alamut Modern fedayeen primarily in Palestine, though
Place of Origin

Castle the term’s etymology is rooted in Persia

Modern Palestinian fedayeen from the 1950s;

Period of
11th Century (c. 1090) however, the term has been in use since the
Emergence
Middle Ages
Hassan-i Sabbah utilized the term
Modern fedayeen adopted the designation, though
Historical Link fida’'7 to desctibe his devoted

they are not direct descendants of the Assassins
wartiors

Figure 3: Historical and Geographical Origins
Source: Author’s own work
3.2 T'actical Evolution: From Guetrilla Warfare to the International Political Arena

The tactics employed by the fedayeen integrated classical guerrilla warfare with modern information
operations. Targets included Israeli military outposts, oil pipelines, and transport infrastructure; the
movement also gained international notoriety through aircraft hijackings. According to the Time

report, guerrillas from the Popular Front for the Liberation of Palestine (PFLP) successfully
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sabotaged the Aramco Trans-Arabian Pipeline, which connected Saudi Arabia to Lebanon via

Israeli-controlled territory.

The activities of the fedayeen also posed significant internal challenges for neighboring Arab states.
In Jordan, the Palestinian guerrillas began to establish a parallel power structure, a development
that ultimately culminated in the events of Black September in 1970, when King Hussein’s forces

conducted a large-scale military crackdown on Palestinian armed factions.
3.3 Distinguishing Myth from Reality in the Portrayal of the Palestinian Fedayeen

Within the refugee camps, the figure of the fedayeen was elevated to a heroic archetype for the
younger generation. Children frequently expressed the aspiration: “T want to be a fedayeen when I grow
up”. Simultaneously, however, the movement was plagued by internal fragmentation and rivalries
between factions, while tensions with host nations (such as Egypt, Jordan, and Lebanon) led to

profound crises of legitimacy.

The Time report suggests that the Al-Fatah leadership had even prepared contingency "contracts"
targeting Arab leaders-including President Nasser and King Hussein-should the host countries
exert excessive pressure on their operations. This dynamic illustrates that the fedayeen were
engaged in a multi-front struggle, contending not only with Israel but also navigating their own

complex political environment in a bid for survival and dominance.

In a Middle Eastern political landscape where heightened rhetoric is common, the fedayeen
appeared resolute in their mission: “We will fight-if necessary, even against our Arab brothers. We will accept

nothing less than the return to Palestine”.

4. Beduin Warriors: Desert Traditions and Integration into Modern Armies
4.1 The Military Heritage of Beduin Tribes and Their Role in Middle Eastern History

The Beduin-semi-nomadic, Arabic-speaking tribal communities of the Middle East-have been
pivotal actors in the region’s military and political landscape for centuries. Their adaptation to the
harsh desert environment, coupled with exceptional mobility, survival skills, and tribal cohesion,

fostered a martial culture uniquely suited for irregular warfare.

While Beduin warriors participated in campaigns as far back as the eatly Islamic conquests, they
gained particular international prominence during the Great Arab Revolt (1916-1918). During this

period, they fought against the Ottoman Empire under the guidance of British officer T. E.
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Lawrence (popularly known as "Lawrence of Arabia"). The Beduin tactical repertoire-characterized
by rapid raids, concealed movement, and an intimate mastery of the terrain-can be regarded as a

precursor to modern guerrilla warfare.

4.2 The Case of Jordanian Beduin Special Units: From Tribal Loyalty to Professional

Military Discipline

Jordan represents a unique case study in the modernization of Beduin military traditions. The
backbone of the nation’s armed forces is comprised of the Hashemite Royal Guard, the Desert
Force, and other elite echelons, which are largely recruited from Beduin tribal backgrounds. These
units serve a dual purpose: beyond their primary military functions, they are essential to political
stability, as the legitimacy of the Hashemite monarchy rests significantly upon the enduring loyalty

of the Beduin tribes.

The King’s Guard, for instance, is far more than a ceremonial body; it is an elite combat force
tasked with the direct protection of the Sovereign. While the training of Beduin personnel now
aligns with rigorous international standards, they have successfully preserved their distinct cultural
identity, manifested in their traditional attire, specific weaponry, and the continued respect for tribal

hierarchies.
4.3 Adapting Beduin Martial Culture to Modern Warfare and State Structures

The trajectory of Beduin warriors illustrates how a traditional, tribe-based martial culture can be
integrated into a modern, centralized state military. However, this process of adaptation has not
been without friction; tensions occasionally arise between the demands of state centralization and

the preservation of tribal autonomy and traditional loyalties.

Nonetheless, the Jordanian model stands as a successful example of synthesizing irregular combat
traditions with professional military frameworks while maintaining cultural heritage. This remains
particulatly relevant in parts of the Middle East where state institutions are fragile, and social

cohesion is often anchored in tribal or communal allegiances rather than national identity alone.

5. Modern Irregular Networks: Case Studies from Iraq, Syria, and Lebanon

5.1 The Diversity of Militias and Paramilitary Groups in Post-Conflict Regions

In the post-conflict regions of the Middle East, the erosion of state structures has facilitated the

rise of various irregular armed groups. These militias often transcend purely military functions,
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assuming social and political roles and establishing parallel institutional frameworks that operate
alongside or in place of state organs. The organizational structures of these militias are highly
diverse: some are mobilized along ethnic or sectarian lines, others are sustained by external

patronage, while some have evolved from local self-defense units into significant regional players.

5.2 Case Studies: Hezbollah, the Mahdi Army, and Syrian Militias — Religious, Ethnic, and

Political Motivations

e Hezbollah (lebanon): Supported by Iran, this Shiite organization has become a dominant
force in Lebanese political and military life. It is characterized by a potent combination of

religious ideology, comprehensive social services, and substantial military capabilities.

e Mahdi Army (Iraq): A Shiite militia led by Muqtada al-Sadr that gained prominence during
the American occupation. It has since evolved into a political movement, though its armed

wing remains an active influence.

e Syrian Militias: The civil war catalyzed the formation of numerous paramilitary groups,
including the pro-government National Defence Forces (NDF), as well as various Kurdish,
Sunni, and Alawite militias. These entities frequently operate with foreign backing (e.g.,

from Iran, Russia, Turkey, or the USA).
5.3 The Phenomenon of "Militia States" and the Regional Influence of Non-State Actors

The concept of the "militia state" describes political entities whetre non-state armed groups petform
not only military but also governance functions. These structures often function in parallel to state
institutions. Hezbollah, for example, manages its own healthcare, education, and social welfare
networks in Lebanon. Similar patterns are observable in Iraq and Syria, where militias often act as

the primary providers of local security and justice.

The regional influence of non-state actors is particularly pronounced in the proxy wars between
Iran and Saudi Arabia, where militias serve as geopolitical instruments. These dynamic poses novel
challenges to international law, peacekeeping operations, and the traditional Westphalian concept

of sovereignty.
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Area of External
Name Founded Ideology Political Role Military Capacity
Operation Patrons
Lebanon Parliamentary
Shiite Thousands  of
(primarily Iran, party,
Islamism, fighters, rocket
Hezbollah 1985 South partially government
pro-Iran, systems, guerrilla
Lebanon Sytia positions,
anti-Israeli warfare expertise
and Beirut) social services
Shiite Political
Iraq Iran
nationalism, movement Thousands  of
(Baghdad, (formerly);
Mahdi anti- (Sadrist fighters,
2003 Najaf, currently
Army Western, Movement), experienced  in
southern mixed
Iraqi patliamentary urban combat
) regions) support
sovereignty presence
Mixed: Iran,
Syria
Alawite, Russia, Limited; Variable:  light
(nationwide;
Shiite, Turkey, primarily local weaponry, local
Sytian Since notably
Sunni, USA administrative defense,
Militias 2011 Aleppo,
Kurdish - (depending and  security reinforced by
Homs,
often on the roles external support
Damascus)
pragmatic group)

Figure 4: Comparative Table — Irregular Militias in the Middle East

Source: Author’s own work,

5.4 Health and Epidemiological Risks Along Military Routes and Modern Conflict Zones

Historically, military and trade routes-such as the Silk Roads-served not only as conduits for cultural

and economic exchange but also as critical channels for the spread of pandemics. Troop

movements, merchants, and displaced populations significantly accelerated the transmission of

infectious diseases like plague, cholera, and typhus, resulting in profound demographic and social

upheavals.

In modern conflict zones, characterized by irregular networks and forced migration, similar public

health risks emerge. Collapsed healthcare infrastructure, deteriorating hygienic conditions, water

scarcity, and overcrowded refugee camps create ideal environments for the spread of pathogens.

The mobility of militias and armed groups further facilitates the regional transmission of diseases,
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exacerbating humanitarian crises and generating additional security challenges. This nexus

underscores that military conflicts possess deep-seated social and health dimensions that must be

integrated into security policy analysis and strategic responses.

6. The Myth of the Shadow Warrior in Culture and Media

6.1 The Figure of the '""Holy Warrior" in Literature and Pop Culture

The archetype of the irregular warrior-whether an Assassin, a Fedayeen, or a modern militiaman-

is frequently portrayed in culture as the "wartior for a sacred cause" (Holy Watrior), an individual

acting against established power structures out of moral or religious conviction. This topos is

particularly prominent in the following works:

Vladimir Bartol: Alamut — This novel explores the history of Hassan-i Sabbah and the
Assassins, offering a profound philosophical examination of faith, manipulation, and
freedom. In the name of a "sacred mission," the protagonists commit political

assassinations while the boundaries between reality and illusion are systematically eroded.

Assassin’s Creed (Ubisoft) — This video game franchise and its film adaptations
recontextualize the mythology of the Assassins for a modern audience. Players take on the
role of members of a secret society fighting against systemic oppression, blending historical
facts with speculative fiction. The narrative frequently reflects on the philosophical

dilemmas of liberty versus order and chaos.

6.2 The Tension Between Romanticization, Propaganda, and Reality in Modern

Depictions

Cultural representations often idealize irregular warriors, attributing to them heroism, self-sacrifice,

and moral superiority. However, this romanticization frequently obscures the complexities of the

ground reality:

Romanticization: The shadow warrior as a "freedom fighter" acting on behalf of the people

is a recurring motif in both Western and Eastern narratives.

Propaganda: Modern militias-such as Hezbollah or the Mahdi Army-utilize their own media
outlets to construct an archetype of the martyr-hero, serving both recruitment and

domestic legitimacy.
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e Reality: In the field, these groups are often implicated in violence against civilians, sectarian

cleansing, or political repression. Cultural representations rarely reflect this inherent

ambivalence.
Type of
Year of Ideological Level of
Work Title Genre Wartior
Release Background Realism
Depicted
Islamic
Alamnt Novel 1938 Assassin fundamentalism, Medium
mysticism
Video
Assassin’s Secret  society Liberty vs. Control,
Game / 2007— Low
Creed wartiors Anarchism
Film
Paradise Now Film 2005 Suicide bomber Palestinian nationalism High
The Battle of Algerian ~ War  of
Film 1966 Utrban guerrilla Very High
Algiers Independence
The Oid Film / Immortal Morality, justice,
2020 Low
Guard Comic mercenary postmodern ethics

Figure 5: Summary Table of Cultural Representations
Source: Author’s own work
7. Concluding Remarks: Irregular Warfare in Global and European Contexts
7.1 Geopolitical Consequences and the Impact on International Security

In the 21st century, irregular warfare is no longer merely a military phenomenon but a complex
dynamic embedded in social, political, and religious structures. It fundamentally challenges classical
state-centric security paradigms. Non-state actors-militias, guerrilla groups, and shadow states-exert
increasing influence over regional stability. This is particularly evident in the Middle East, where
entities like Hezbollah, the Mahdi Army, or various Syrian militias have established parallel power

structures, often evolving into legitimate political stakeholders.
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These developments not only reshape the regional geopolitical balance but also challenge the
institutional frameworks of international law and multilateral security cooperation. The
proliferation of proxy wars, transnational armed networks, and unconventional warfare is

redefining the concepts of sovereignty, intervention, and responsibility.
7.2 Hybrid Warfare and the Changing Face of Future Conflicts

Conflicts in the 21st century are increasingly hybrid in nature: traditional military force,
cyberattacks, disinformation campaigns, economic coercion, and the activities of non-state actors
have become inextricably intertwined. Irregular warriors-whether religious ideologues, nationalist
militiamen, or mercenaries-often operate in the "Gray Zone," where the distinction between war

and peace becomes blurred.

While cultural representations-such as Alamut or Assassin’s Creed-frequently romanticize these
figures, the reality is that such groups are often instruments of geopolitical manipulation, social
fragmentation, and crises of legitimacy. On modern battlefields-such as in Ukraine-non-state actors

and irregular tactics are not merely supplementary; they are formative elements of the conflict.
7.3 Europe’s Response: Strategic Awakening and Adaptation

For the European Union, irregular warfare is not only an external threat but a challenge to internal
cohesion. Disinformation, political interference, migratory pressure, and cyber threats are tools
utilized by both state and non-state actors to undermine the European security architecture. The
EU’s response-encapsulated in the Strategic Compass, the Hybrid Toolbox, and efforts to stabilize
the Fastern and Southern Neighborhoods-indicates that the continent is undergoing a strategic

awakening.

Europe has recognized that security policy is inseparable from social resilience, media literacy, and
community cohesion. Countering hybrid threats requires a multidimensional approach involving

diplomatic, economic, and cultural instruments alongside military ones.
7.4 Managing Complex Threats and the Need for an Interdisciplinary Approach

A key takeaway of this study is that irregular warfare is not solely a military issue. Analyzing
historical examples and modern conflicts demonstrates that cultural, social, and health dimensions
are as critical as the application of armed force. The spread of epidemics along military routes,
social radicalization, and the role of cultural myths all suggest that future security policies must be

interdisciplinary and preventative.
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The past serves as a geopolitical mirror for the future: the examples of the Assassins, Fedayeen,
and Beduin warriors show that decentralized, ideologically motivated, and socially embedded
combat structures can shape power relations over the long term. Recognizing these patterns and
integrating them into strategic thinking is essential for understanding the conflicts of the present

and the future.
Irregular Warfare
e Historical Examples
o Assassins
o Fedayeen
e Cultural Representations
o Alamut
o Assassin’s Creed
e Geopolitical Impacts
e Preventative Strategies
e Modern Militias
o Hezbollah
o Mahdi Army

e Hybrid Warfare

8. Summary of Findings: A Global Reinterpretation of Irregular Warfare and

its European Implications

The security environment of the first quarter of the 21st century is increasingly characterized by
the blurring of boundaries between conventional and irregular forms of warfare. The three
historical martial cultures examined in this study-the Assassins, the Fedayeen, and the Jordanian
Beduin special units-are not merely historical curiosities; they represent structural patterns that

recur within contemporary hybrid warfare doctrines.
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Through their decentralized organizational logic, ideological motivations, and deep social
integration, these groups serve as archetypes for the non-state actors that play a decisive role in
current conflicts. Militias organized along religious, ethnic, or political identities, as well as combat
structures embedded in transnational networks, are redefining the concept of warfare and

challenging the Westphalian state-centric security paradigm.

The irregular warfare patterns of the Middle East are particularly relevant in light of current global
conflict dynamics. The war in Ukraine, as well as the proxy wars within the Israeli-Palestinian-
Iranian complex, clearly demonstrate that the employment of non-state actors, disinformation
operations, cyber warfare, and the weaponization of social polarization are no longer

supplementary, but structural elements of modern warfare.

For the European Union, this development is not only a foreign policy challenge but a test of
internal cohesion. Hybrid threats-including electoral interference, energy coercion, migratory
pressure, and social disinformation-generate complex security challenges for which traditional
military responses alone are insufficient. The EU’s response-encapsulated in the Strategic Compass,
the Hybrid Toolbox, and efforts to stabilize the Eastern and Southern Neighborhoods-can be
interpreted as a strategic awakening aimed at strengthening resilience and enhancing collective

response capabilities.

The interdisciplinary approach of this study-combining historical, military, cultural, and
epidemiological perspectives-highlights that irregular warfare is a complex phenomenon that
generates significant social and public health risks. Human mobility along military routes, the
spread of epidemics, and the role of cultural myths all contribute to ensuring that irregular warfare

remains a critical area of research and strategic inquiry in the 21st century.

One of the most vital tasks for future security policy will be the integration of historical experience,
cultural sensitivity, and technological adaptation into a complex response system. Such a system
must not only react to but proactively shape the global security environment, including the

guarantee of epidemiological preparedness and public health security.

Summary in Hungarian /Osszefoglalé
A tanulmany a Koézel-Kelet harom meghatarozé irregularis hadviselési kulturdjat — a kézépkori

aszaszinokat, a 20. szazadi palesztin fedajinokat és a modern jordaniai beduin specialis
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egységeket — vizsgalja és hasonlitja 6ssze. A szerzé célja, hogy feltarja ezen nem allami fegyveres
csoportok taktikait (példaul az onfelaldozas mintéit és a decentralizalt hadviselést), motivaciodit és

tarsadalmi hatdsait a kortars proxi-haboruk kontextusaban.
Fé6bb elemzési pontok:

o Torténelmi folytonossag: A munka ravilagit, hogy az aszimmetrikus hadviselés nem

csupan modern jelenség, hanem a katonailag hatranyban 1évék id6tlen adaptiv stratégiaja.
¢ A harom csoport jellemzéi:

o Aszaszinok (11-13. sz.): Haszan-i Szabbadh vezetése alatt a vallasi doktrinat

(iszmaili sfita) 6tvozték a célzott politikai gyilkossagok taktikajaval.

o Fedajinok (20. sz.): Az 1948-as arab-izraeli habord wutin kialakult
gerillamozgalom, amely a palesztin nemzeti identitas és az allamisagért folytatott

kiizdelem alapk&vévé valt.

o Beduin egységek: A hagyomanyos torzsi lojalitast és sivatagi tulélé készségeket

integraltak a modern jordaniai allami hadseregbe és az uralkodé védelmébe.

¢ Geopolitika és mobilitas: Az elemzés bemutatja, hogyan kapcsolédnak ezek a hadviselési
formak a torténelmi dtvonalakhoz, példaul a Selyemuthoz, és miként befolyasoljak a régi6

stabilitasat.

o Egészségiigyi és biztonsagi kockazatok: A tanulmany kiilon figyelmet szentel a katonai
utvonalak mentén zajlé jarvanyterjedésnek (példaul kolera, pestis), hangsulyozva, hogy a
modern konfliktusévezetekben az Osszeoml6 infrastruktira és a migracié hasonlo

kozegészségligyi veszélyeket rejt.
Kovetkeztetések:

A szerz6 megallapitja, hogy az irregularis hadviselés dinamikajanak megértése elengedhetetlen a 21.
szazadi hibrid fenyegetések és globalis konfliktusok kezeléséhez. A tanulmany interdiszciplinaris

megkozelitést alkalmaz, 6tvozve a térténelmi, katonai, kulturalis és epidemioldgiai nézépontokat.
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