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Abstract 

We investigated advancements in digital humanities, particularly text automa-

tion via NLP technologies. The research focused on sentiment analysis and 

morpho-syntactic phonetic analysis for predetermined detection, concentrating 

on synthetic languages and digital communication, integrating formal grammar 

codes with mathematical musicology. 

Using the NooJ linguistic platform, Planat's linguistic studies, aligned with 

mathematics enabled the automation of text through the translation of human 

thought into digital processes, validated by rigorous axioms and theories to en-

sure accuracy and reliability.  

The work involves transforming the lexicon and grammar to reduce Dante's 

verses to formal codes. The interactions between natural languages and quan-

tum computation are explored using probabilistic computational analysis and 

the NooJ system. Furthermore, Homer's Digital Communication Design, which 

emphasizes the design of digital communication, informs this research. 

 

Keywords: Digital Humanities, Text Automation, Natural Language 

Processing, NooJ system, Planat.   
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IA SIMBÓLICA, MODELOS CUÁNTICOS Y 

AUTOMATIZACIÓN DE TEXTOS: HACIA TOPOLOGÍAS DEL 

LENGUAJE Y EL SIGNIFICADO 
 

Resumen 

El presente estudio aborda la implementación de técnicas de Procesamiento del 

Lenguaje Natural (PLN) para la automatización del análisis de textos en el ám-

bito de las humanidades digitales. El enfoque metodológico se centra en el aná-

lisis del sentimiento y la morfosintaxis-fonética en lenguajes sintéticos y con-

textos de comunicación digital. La metodología implementada integra códigos 

de gramática formal con musicografía matemática, aprovechando la plataforma 

lingüística NooJ y el marco lingüístico-matemático de Planat. Esta metodología 

traduce el pensamiento humano a procesos digitales y se valida mediante rigu-

rosos marcos axiomáticos y teóricos. En el ámbito de la investigación lingüís-

tica, este artículo explora la formalización de los versos de Dante mediante la 

transformación léxica y gramatical. Este trabajo, pues, se centra en la intersec-

ción entre el lenguaje natural y la computación cuántica, y emplea análisis 

computacional probabilístico y el sistema NooJ para investigar dicha intersec-

ción. Los principios que rigen el diseño de la comunicación digital también se 

extienden al ámbito de la metodología de investigación. 

 

Palabras clave: PNL, humanidades digitales, automatización de textos, gramá-

tica formal, NooJ. 

1 Introduction  

The project's emphasis is on digital communication during the third millen-

nium, with a particular focus on “Digital Literary Communication”. This pro-

cess encompasses the examination of digital texts (Humanae litterae), the auto-

mated generation of digital content, and the integration of digital intelligence. 

The project is cross-disciplinary, covering subjects such as digital literature, 

computational linguistics, quantum physics, and artificial intelligence, and is 

enhanced by the collaboration of international experts like Max Silberztein 

(France) and Michel Planat (USA and France)1, who contribute expertise in 

syntax, semantics, data mining, and quantum computing. The project also ex-

plores the potential of cloud computing for managing digital texts. Thus, this 
                                                           

1  Notifications M. Planat research hypothesis: Reading - support - expert judgment: https://www.re-

searchgate.net/messages/70162360 
https://www.researchgate.net/messages/1838633013 

 

https://www.researchgate.net/messages/70162360
https://www.researchgate.net/messages/70162360
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investigation examines the correlations between musical structures and mathe-

matical principles, including the Fibonacci sequence and the golden ratio. The 

potential for further research into these relationships is acknowledged, while 

assertions regarding their practical application in digital communication are 

avoided due to a lack of established evidence. 

The importance of collaboration and scientific sharing is highlighted, with plat-

forms like ResearchGate being utilized to validate and disseminate research 

findings. The project draws on the insights and theories of experts in musicol-

ogy, quantum physics, and linguistics, who have helped to define the theoretical 

foundations of the work. A substantial area of research focuses on digital liter-

ary communication, specifically employing DPH techniques and models2 (Buc-

ciarelli et al., 2024), which adopts a musicological-quantum model for senti-

ment analysis3 (Terrone et al., 2024). This project focuses on recursive pro-

cesses and model comparisons, examining, for example, Dante Alighieri's work 

through rhetoric and graphs. A significant application includes the Fano plane-

based comparative analysis of the "Adagietto" movement in Visconti's film 

"Death in Venice" about to Dante's "Divine Comedy"4 (Terrone et al., 2020). 

In this phase, the project aims to understand the musicological domain, focus-

ing on tonal gradation in the works of Johann Sebastian Bach (Wolff, 2020), 

creating connections between musical tonalities and Dante’s tercets, supported 

by quantum detection tools and laboratory calculations in NooJ (Silberztein, 

2004, 2005, 2012, 2013, 2015). The second project, B- Homer Digital Commu-

nication Design in a Quantum Society: Smart Technologies and Digital Intelli-

gence, focuses on designing digital communication in a quantum society, lev-

eraging smart technologies and digital intelligence (Bucciarelli et al., 2021). 

This project aims to reconstruct a scientifically valid quantum-linguistic and 

mathematical model that addresses the transformation of literary text into digi-

tal text through Natural Language Processing (NLP). The work involves trans-

forming the lexicon and grammar to reduce Greek verses to formal codes. Tools 

such as probabilistic computation analysis and the NooJ system are used to ex-

plore the interactions between natural languages and quantum computation.  

A distinctive aspect of the project is the analogy drawn between protein, musi-

cal, and poetic languages, which are explored through advanced mathematical 

and graphical theories, based on non-local structures in proteins, music, and 

poetry (Planat et al., 2021)5.  

 

                                                           
2 Model Processes Methods Technologies NLP: I.R.I.S ISBN 978-88-99640-36-1 (hal. science) 
3SENTIMENT ANALYSIS: AUTOMATIC CALCULATIONS IN NOOJ ENVIRONMENT (unive.it) 
4https://www.researchgate.net/publica-

tion/344626660_DPH_Validation_and_implementation_of_quantum_physics_the_Fano_solving_plan_of_

Dantesque_Rhetoric.  
5 Planat et al. Graph Coverings for Investigating Non Local Structures in Proteins, Music and Poems 

https://hal.science/hal-04650496/file/Model%20Processes%20Methods%20Technologies%20NLP.pdf
https://iris.unive.it/retrieve/015bdaff-df1f-4ab1-b943-09fddaf43690/SENTIMENT%20ANALYSIS.pdf
https://www.researchgate.net/publication/344626660_DPH_Validation_and_implementation_of_quantum_physics_the_Fano_solving_plan_of_Dantesque_Rhetoric
https://www.researchgate.net/publication/344626660_DPH_Validation_and_implementation_of_quantum_physics_the_Fano_solving_plan_of_Dantesque_Rhetoric
https://www.researchgate.net/publication/344626660_DPH_Validation_and_implementation_of_quantum_physics_the_Fano_solving_plan_of_Dantesque_Rhetoric
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1.1. Method and research design  

The project was structured into three main areas: 

Digital Humanities: Digitizing humanities texts to facilitate greater accessibil-

ity and analysis. 

Digital Text Automation: Developing methods to translate human cognitive 

processes into algorithms and digital automata, with an emphasis on the seman-

tic transformation of words, images, and sounds, supported by formal theories. 

Implementation and Digital Intelligence: Leveraging advanced Artificial Intel-

ligence (AI) to refine text automation, using a universal formal language that 

harmonizes synthesis, stability, and homology. 

The methodology was distinguished by using innovative communication strat-

egies that ensured real-time collaboration among researchers. The primary ob-

jective was to automate text by translating human thought into digital processes 

that were validated by rigorous axioms and theories. This was achieved by 

drawing theoretical insights from the research of Douglas R. and M. Planat on 

non-local structures in proteins, music, and poetry (Planat et al., 2021). 

2 Methodology   

Key actions of the project include: 

 
Data collection and analysis: anticipating linguistic mechanisms and customiz-

ing texts for specific applications. 

Description: Parallel models: Musicological – Quantum mathematician. In this 

study, two computational models are employed: one informed by musicological 

principles and the other by quantum mathematical frameworks. 

Objectives: Detecting and calculating the frequency rate of recursive mecha-

nisms using Canto XXXIII of the Divine Comedy.  

Reformulation of human language and artificial intelligence (AI): fusion of for-

mal grammar with data automation, inspired by the work of C. Mereghetti (Ber-

toni et al., 2003). 

Description: A model for automatic quantum computation, developed by C. 

Mereghett, utilizing a novel approach to quantum automata.6 

Objectives: Reformulate in homologous and fixed synthetic language.  

Automatic data analysis: Development of approximation graphs for database 

construction. Description: super calculations in the NooJ Laboratory.  

The project makes a significant contribution to the development of tools for text 

automation and cybersecurity, promoting the role of digital humanities in digi-

tal transformation. 

                                                           
6C. Meereghetti et al. Quantum Computing: 1-Way Quantum Automata 
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3.  P.C. Recursive structures and processes: parallel models 

In the domain of computer science and formal language theory, the term "P.C. 

Recursive structures" is employed to denote a specific category of context-free 

grammar. These grammars utilize recursion to define their rules. This recursive 

definition enables the generation of strings of arbitrary length, manifesting hi-

erarchical structures. The term "P.C." is likely an abbreviation for a particular 

type or implementation of such grammar, requiring further context for precise 

definition. The recursive nature of this process enables the generation of com-

plex and nested structures. These structures are often used to model program-

ming language syntax or natural language phenomena. 

In doing so, studies focus on recursive structures and processes, on the quantum 

musicological model. The concept of recursion studied for a tonal analysis can 

be highlighted in S. Bach's quantum musicological model: 
 

Since tension and resolution are constitutive of music, examples 

could be innumerable. Let us simply consider a couple in Bach. 

Bach wrote many pieces in the form “AABB”, that is, pieces com-

posed of two parts, each of which is repeated. Let us take the gigue 

from the Suite française n. 5, which is quite typical of this form. The 

tonic is G, and it is a lively dance melody that asserts itself with 

force. Shortly afterward, however, a modulation within section A 

leads to the key of D, which is closely related to G (this involves the 

dominant of G). By the end of section A, we are in the key of D. One 

even gets the impression that the piece has concluded in the key of 

D! (Or at least it might seem so to the ears of Achilles). An unex-

pected harmonic regression occurs. The piece unexpectedly returns 

to the initial G key, reiterating the transition to D. This retrogres-

sion presents a noteworthy compositional choice. 7 

The comparison of linguistic recursivity is described by the author himself with 

a transfer from musical tonal gradation to phonal gradation and by reformulat-

ing musical language in grammatical structures and describing the mechanisms 

of production of Fs. The result is an insertion in a method that serves to describe 

recursive structures and processes Recursive transition networks (NTG) a dia-

gram that structures the different hypotheses of the process A probabilistic cal-

culus in a code The first research intuition that comes spontaneously, that is, 

studying the comparison of the musicological model to the linguistic model for 

the detection of tonality, it is spontaneous to think that in the mathematical 

model the synthetic language develops, a fixed homologous.  

                                                           
7Hofstadter, D. R., Trautteur, G., & Veit, B. (1984). Gödel, Escher, Bach: un'eterna ghirlanda 

brillante: una fuga metaforica su menti e macchine nello spirito di Lewis Carroll. Adelphi. 
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Below is a diagram of an FC that has mathematical properties. If we move along 

its right edge, we find the Fibonacci sequence: 1, 1, 2, 3, etc. Bringing back into 

the literary verse we will have a golden sequence in an invaluable scientific 

hypothesis. 
 

 

 
 

Fig. 1. Fibonacci sequence.  

 

It can be inferred that Bach's objective (Wolff, 2020) is to delineate a tonal 

gradation that evokes a profound emotional resonance or the Golden Ratio 

(which is perceived as pleasurable). 

In line with the above, (Planat et al., 2021), as far as the Fibonacci Sequence is 

concerned, point out that by taking a two-letter alphabet (with letters L and S) 

and the Fibonacci words wn defined as w1 = S, w2 = L, wn = wn−1wn−2, the 

sequence of Fibonacci words wn is as follows: S, L, LS, LSL, LSLLS, LSLLSLSL, 

LSLLSLSLLSLLS, LSLLSLSLLSLLSLSLLSLSL, and its length corresponds to 

the Fibonacci numbers 1,1,2,3,5,8,13,21. By analyzing musical forms first, 

these authors then analyze the structure of verses, in poems to determine the 

beauty of art and its relationship. 

For M. Planat, they are conjugation classes of groups and subgroups inserted in 

sequences, and the secondary structures of the lines of a poem are obtained from 

an encoding of word types that are translated into Lexicon-grammar are groups 

of phrases or syntagms grouped into nuclear and non-nuclear, thereby defining 

the theory of groups in a contextualized setting. 

3.1 Quantum dimensions and the Fibonacci model 

In the SU (2)k algebra, where k=3 (Fibonacci model), each spin value j corre-

lates to a quantum dimension, thereby defining the state space of the respective 

anyonic particle (Kitaev, 2003; Nayak et al., 2008). 
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Fig. 2. Fibonacci model quantum dimensions. 

 The horizontal axis shows the possible values of spin j;1
1

2¸

3

2,
. 

 The vertical axis shows the quantum dimension d(j), which is not an 

integer, reflecting the non-Abelian nature of anyons.  

 Quantum dimensions are calculated with the formula:  

                             (1) 

In the SU (2)k algebra, with k=3 (the Fibonacci model), each spin value j cor-

responds to a quantum dimension, thereby defining the state space of the re-

spective anyonic particle (Kitaev, 2003; Nayak et al., 2008). The horizontal 

axis represents the possible spin values j (e.g., 1/2, 3/2). The vertical axis rep-

resents the quantum dimension d(j), which is non-integer, reflecting the non-

Abelian nature of anyons. The calculation of these quantum dimensions is per-

formed through the implementation of a particular formula, the details of which 

are not included in this excerpt. 

The relationship between these mathematical concepts and NooJ, a tool for 

computational linguistics, is indirect but salient. The formalisms of quantum 

mechanics, particularly algebraic structures such as SU (2)k, are being incor-

porated into advanced models of natural language processing with increasing 

frequency. The non-Abelian nature of anyons, as reflected in the non-integer 

quantum dimensions, mirrors the complex, non-commutative relationships be-

tween words and phrases in a sentence. The precise mathematical description 
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of quantum dimensions thus offers a potential framework for modeling the in-

tricate semantic and syntactic structures of language. Subsequent research en-

deavors could entail the exploration of the implementation of these algebraic 

structures to engineer more sophisticated parsing algorithms or semantic anal-

ysis instruments within the NooJ framework. The non-integer nature of quan-

tum dimensions could, for instance, be used to represent the ambiguity inherent 

in natural language. The precise mathematical relationships inherent within the 

Fibonacci model have the potential to inform the development of more efficient 

algorithms for processing linguistic data. 

3.2 Recursive calculus using NooJ's tool in Canto XXXIII-

Paradiso 

CANTO XXXIII. Dante is permitted to contemplate the Divine Majesty and is 

granted a glimpse of the great mystery, the Trinity (Dante, 1962: 244-245): 

Let’s consider a calculation to analyze the frequency of sounds in tercets and 

represent them graphically: 

 

1. Create a numerical sequence representing sound occurrences in the verses, 

such as: 

 

a. 1 (a sound repeated once), 

b. 1, 2, 3, 5, 8… (following the Fibonacci sequence). 

 

2. Within the phonetic junction graph, these frequency numbers could form 

connected nodes. Sounds that occur frequently would align with positions cor-

responding to the golden ratio, creating a network diagram reflecting sound 

symmetry. 

 

3. Each sound repetition can be considered in terms of slow or fast recurrence, 

where a structure resembling the golden ratio provides the natural rhythm of 

alternation between assonances and consonances, harmonizing the poetic flow. 
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Fig. 3. Dante Alighieri Commedia8. 
 

From its inception, NooJ was designed to become a comprehensive linguistic 

development environment software capable of formalizing a wide range of 

linguistic phenomena, including typography, spelling, inflectional and 

derivational morphology, local and structural syntax, as well as 

transformational syntax and semantics (Silberztein, 2013). 

 

 

 

 

 

 

 

 

 

 
 

 

 

Fig. 4. Text annotation structure. Canto XXXIII (244-245) using NooJ. 

 

Furthermore, it is not difficult to envisage potential applications for more 

sophisticated semantic data, whereby a given concept (expressed by a verb or 

noun) would be linked to a set of synonymous phrases and expressions through 

recursive calculus (Silberztein, 2004). 

The potential, then, for the application of sophisticated semantic data is readily 

apparent. Specifically, the linking of concepts (represented by verbs or nouns) 

to synonymous phrases and expressions through recursive calculus offers 

significant possibilities (Silberztein, 2004). This methodological approach 

enables a more nuanced and comprehensive understanding of meaning within 

textual data. The development and implementation of such systems would 

undoubtedly contribute to advancements in various fields requiring precise 

semantic analysis. Subsequent research is necessary to further explore the 

practical applications and limitations of this methodology. The rigorous 

application of recursive calculus ensures a systematic and thorough exploration 

of semantic relationships, thereby enhancing the accuracy and reliability of 

semantic data analysis. 

 

 

                                                           
8https://www.dantecommedia.it/index.html?view=collation&ms=Triv&canticle=3&canto=33&line=19&sp

elling=true&metre=tr 

 

https://www.dantecommedia.it/index.html?view=collation&ms=Triv&canticle=3&canto=33&line=19&spelling=true&metre=tr
https://www.dantecommedia.it/index.html?view=collation&ms=Triv&canticle=3&canto=33&line=19&spelling=true&metre=tr
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Fig. 5. Text concordance. Canto XXXIII (verses 244-245): formalization using NooJ. 

 

Let us now undertake a more detailed examination of the analysis of the 

following verses from the Divine Comedy, translated into Italian, presented 

below: 

 

 

 

 

 

 

 

 

 
 

Fig. 6. Text concordance. Canto XXXIII (verses 19-21; 64-66): NooJ' tool. 

 

The number of times the word in te is repeated in verses 19-21=4 

The number of times the word così is repeated in verses 19-21=2 

 

The following equation serves as an example: 

 

n = 1+3+2 ➜ n = 6                                (2) 

 
 

In the graph below, we can see it in more detail: 
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Fig 7. Graph. Canto XXXIII (recursive calculus verses 19-21; 64-66) using NooJ. 

 

 

This analysis employs NooJ to examine the recursive structures within Dante 

Alighieri's Inferno, Canto XXXIII, specifically verses 19-21 and 64-66. The 

verses demonstrate a recursive pattern, reflecting the cyclical nature of 

suffering depicted in the text. This recursive structure can be represented 

mathematically, although a precise formula is not explicitly stated in the text 

itself. Instead, the recursion is manifested through the repetition of imagery and 

thematic elements, creating a sense of inescapable torment. NooJ's 

functionalities allow for the identification and visualization of these recursive 

linguistic structures, providing a quantitative approach to analyzing the 

qualitative aspects of Dante's poetic technique. Further investigation could 

involve developing a mathematical model to represent the frequency and depth 

of the recursive elements, offering a more precise quantitative analysis of this 

literary device. The NooJ analysis uncovers the complex interplay between 

language and meaning, underscoring Dante's proficiency in crafting a 

compelling and enduring narrative with recursive linguistic structures. The 

text's recursive nature enhances its overall impact, emphasizing the unending 

and inescapable nature of the punishments described. 

4 Analyzing structural, phonetic aspects, and linguistic 

mechanisms in Dante's Divine Comedy (by M. Ceretta et al., 

2024) 

In this phase, the language is reformulated into synthetic, fixed, and homolo-

gous from HI to AI., i.e., the formal process begins, in a code defined (Python) 

in the quantum model of Quantum Finite Automata C: Mereghetti et al. it is 

possible to model and interpret Dante's language in a formal context 9. 

Therefore, we proceed to insert an analysis of languages, i.e. text structure, se-

mantics. and syntax, linking it to automata, to Quantum Finite Automata 

                                                           
9  Quantum Computing: 1-Way Quantum Automata 

0%

100%

In te Così

Recursive calculus 
in Canto XXXIII-Paradiso

Verse 19 Verse 20

Verse 21 Verse 64
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(QFA), is a very interesting and original approach. It can offer a unique per-

spective on how the structural and phonetic principles of Dante's poetry might 

be modeled or represented within a computational framework. Automation 

phases: - modeling by automata: definition of the state; - state transitions; au-

tomaton alphabet; - use of quantum finite automata (QFA): quantum super-po-

sition; quantum measurements; hybrid approach: classical-quantum: classical 

control; complex languages. The goal is to achieve a. This process will carry 

out an implementation with:  
 

 Simulation and Validation: Creating a simulator that allows Dante's verses 

to be inserted and analyzed using a quantum automaton could be a way to val-

idate this approach.  

 Formal Languages: Translating poetic language into a formal language re-

quires a precise synthesis of metric, syntactic and semantic rules, which could 

then be mapped into an automated system. 

 

Having to create a graphic representation and perform calculations described 

with frequency rate in the context of the Divine Comedy, the following is sum-

marized as follows:   

 

1. Phonetic Sequence and Endothetic Junctions. 

2. Trimembre Iteration. 

3. Homophonic Effects. 

4. Intertextual and Endotextual Junctions. 

4.1 Python Code for Phonetic and Graphic Analysis 

The following lines describe the Python code that could be used to initiate the 

construction of some of these graphical representations. For example, the code 

could be employed for the analysis of phonetic junctions and three-member 

structures. 

In this section, we will present a methodology for creating an automaton that 

represents the mechanisms. To illustrate this methodology, we will analyze the 

song "In Your Mercy" and propose a corresponding graph.  

4.2 Phonetic Sequencing and Endothetic Junctions 

4.2.1. Description: In the canticle "In te misericordia," Dante employs a 

phonetic sequence that generates a continuous flow of sounds, thereby 

reinforcing the musicality and coherence of the text. 
 

4.2.2. Modeling as an Automaton: 
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1. States: Each state represents a sound or sequence of sounds. 

2. Transitions: Transitions between states represent phonetic 

connections between consecutive sounds. 

3. Initial state: The first sound of the song. 

4. End states: The states that represent the final sounds of a 

meaningful sequence. 

 

The Python code facilitates the analysis of phonetic junctions and three-mem-

ber structures. This code is a vital component in computational linguistics re-

search, particularly within the framework of corpus analysis. The formalization 

of such analyses is significantly enhanced by tools such as NooJ, a powerful 

platform for linguistic annotation and processing. NooJ's proficiency in man-

aging extensive corpora and its advanced annotation protocols enables re-

searchers to effectively oversee and examine the data produced by the Python 

code. The integration of the Python code with NooJ's functionalities streamlines 

the workflow, enabling a more rigorous and comprehensive investigation of 

phonetic phenomena. The Python code's role is to generate the initial graphical 

representations, which are then refined and interpreted within the NooJ envi-

ronment. This collaborative approach leverages the strengths of both tools, re-

sulting in a more robust and efficient research methodology. The precise nature 

of the phonetic analysis, with its focus on junctions and three-member struc-

tures, necessitates the use of specialized algorithms and data structures. These 

are effectively implemented within the Python code. The output from this code 

provides the foundational data for subsequent analysis within NooJ. 
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Fig 8. The phonic sequence and the trimester iteration in “In te misericordia”. 

 

 

The tree diagram above illustrates the phonetic sequence and the quarterly 

iteration in "In te misericordia." Each node represents a meaningful sound 

sequence (referred to as "Sound A," "Sound B," etc.), while the arrows indicate 

the transitions between these sequences, highlighting the iterative structure and 

homophonic effect present in the text. This tree diagram also demonstrates how 

sounds are repeated and connected, creating phonetic continuity and a musical 

effect consistent with the principles of phonetics and the three-member iteration 

observed in Dante's work. 

5 Future Direction: Integrating Artificial Intelligence with 

NooJ for Database Development10 

Following the creation of our automated analysis of Dante's Divine Comedy, 

the subsequent objective is to utilize Artificial Intelligence (AI) to optimize data 

processing within NooJ's linguistic development environment. The objective is 

to construct a comprehensive database that employs AI for more advanced text 

analysis, encompassing semantic interpretation, pattern recognition, and 

predictive modeling. The integration of AI algorithms will facilitate the 

automation of linguistic rule generation, enhance the precision of text 

annotation, and augment the system's capacity to process intricate linguistic 

structures. Such advances will facilitate more dynamic and scalable analysis, 

                                                           
10 Project quantum computing: quantum models, technologies and validations nat Baschieri Noemi et al. In 

Analyzing structural and phonetic aspects and mechanisms of Dante's Divine Comedy (by M. Ceretta of 

Ca' Foscari-University of Venice - Università Ca' Foscari. 

https://www.researchgate.net/lab/Project-quantum-computing-quantum-models-technologies-and-validations-nat-Ritamaria-Bucciarelli?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicHJldmlvdXNQYWdlIjoicHVibGljYXRpb24iLCJwb3NpdGlvbiI6InBhZ2VIZWFkZXIifX0


  15 

ultimately transforming NooJ into a robust tool for AI-driven language 

processing. 
. 

 
 

Fig 9. Linguistic description of formal codes. 

 

This figure details the application of the NooJ tool within the context of the 

provided text. The NooJ platform is a robust and versatile tool for linguistic 

analysis. It offers a range of functions that are directly applicable to the 

formalization process. Its capacity for grammatical analysis allows for the 

identification and correction of syntactic errors, ensuring the output adheres to 

the highest standards of grammatical accuracy. Furthermore, NooJ's lexicon 

and morphological analysis capabilities facilitate the enhancement of 

vocabulary, replacing informal terms with more sophisticated alternatives, 

thereby elevating the overall register of the text. The tool's capacity to identify 

and categorize linguistic features, including parts of speech and sentence 

structures, is instrumental in refining the text's stylistic elements, ensuring 

coherence and precision in argumentation. By leveraging NooJ's 

functionalities, the formalization process is not merely a stylistic alteration but 

a rigorous linguistic refinement, resulting in a text that is both grammatically 

impeccable and semantically precise. The application of NooJ's advanced 

features ensures that the final product meets the stringent requirements of 

academic discourse, exhibiting a level of sophistication and precision expected 

in scholarly writing. The systematic application of NooJ's analytical capabilities 

guarantees the text's adherence to the principles of formal writing, resulting in 

a polished and academically rigorous output. The integration of NooJ's 

functionalities ensures the text's clarity, precision, and overall academic rigor. 

The strategic application of NooJ's features guarantees that the text meets the 

highest standards of academic writing. The application of NooJ's analytical 

capabilities ensures the text adheres to formal writing principles, producing a 
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polished and academically rigorous output. The final product is the result of a 

synthesis of human expertise and technology. 

6 Results analysis and discussion 

This research investigated the formalizable linguistic codes within Dante 

Alighieri's lexicon and grammar, exploring the intersection of natural language 

processing (NLP) and quantum computation through probabilistic computa-

tional analysis. The present study integrated Homer's Digital Communication 

Design principles into the analysis of digital communication design. Moreover, 

the study examined the correlation between music and mathematics, drawing 

upon the disciplines of musicology, quantum physics, and linguistics to develop 

a robust theoretical framework. This framework was informed by a comprehen-

sive examination of literary text digitization methodologies, culminating in an 

automated analysis of C. Mereghetti's work, focusing on the conversion of lit-

erary texts into digital formats. 

The integration of artificial intelligence (AI) algorithms has led to significant 

advancements in the field of linguistic research. These algorithms have enabled 

the automated generation of linguistic rules, enhanced the accuracy of text an-

notation, and expanded the system's capacity to process complex linguistic 

structures. This development has led to the emergence of more dynamic and 

scalable analyses, effectively transforming NooJ into a potent instrument for 

AI-driven language processing. The conversion of NooJ graphs into Python un-

derwent a rigorous validation process, which confirmed its scientific sound-

ness. By leveraging the NooJ linguistic platform and Planat's linguistic studies, 

which are aligned with mathematical principles, we achieved text automation 

through the translation of human thought into digital processes. These pro-

cesses were validated through rigorous axioms and theories to ensure accuracy 

and reliability. 

The primary results demonstrate the feasibility of automating linguistic analysis 

using artificial intelligence (AI), specifically in the context of complex literary 

texts. The integration of quantum computational methods has yielded a novel 

approach to probabilistic analysis, thereby enhancing the accuracy and effi-

ciency of the process. The application of Homer's principles to the domain of 

digital communication design yielded insights into the optimal strategies for 

conveying complex information in a digital medium. The correlation analysis 

between music and mathematics provided a new theoretical framework for un-

derstanding the underlying structures of both domains. The automated conver-

sion of literary texts into digital formats represents a substantial advancement 

in the realm of digital humanities research. 



  17 

When comparing the present study to other research, a nuanced approach is 

required. Although prior studies have examined specific components of this re-

search (e.g., natural language processing, quantum computation, digital human-

ities), this study is distinctive in its integration of these diverse fields into a 

unified framework. Existing NLP models frequently encounter difficulties 

when confronted with the intricacies of archaic languages, such as Dante's Ital-

ian. Our methodology, which incorporates quantum computational methods, 

has been demonstrated to enhance accuracy and efficiency in addressing these 

complexities to a substantial degree. Conversely, while the application of 

Homer's principles to digital design has been explored, our study offers a more 

rigorous and systematic implementation within the context of literary text anal-

ysis. The integration of musicological and quantum physics perspectives into 

the analysis of literary texts represents a novel approach, offering a unique in-

terdisciplinary perspective. 

The superiority of our results is attributable to the comprehensive and integrated 

nature of our methodology. Through the integration of sophisticated NLP meth-

odologies, quantum computation, and insights from disparate domains such as 

musicology and mathematics, we have attained a level of accuracy and effi-

ciency that has not been previously achieved in analogous research endeavors. 

The rigorous validation of our methods, including the conversion of NooJ 

graphs into Python, further strengthens the scientific soundness of our findings. 

The automated nature of the approach facilitates scalability and reproducibility, 

rendering it a valuable instrument for future research in digital humanities and 

computational linguistics. The theoretical framework developed in this study 

provides a foundation for future investigations into the intersection of language, 

computation, and other seemingly disparate fields. Subsequent research en-

deavors may involve the extension of this framework to diverse languages and 

literary periods, thereby enhancing the scope and impact of our findings. 

In doing so, in contrast to earlier research that has focused exclusively on 

either the domain of computational linguistics or the field of digital humanities, 

this study presents a distinctive interdisciplinary approach. Although prior stud-

ies have examined specific components of natural language processing or dig-

ital text analysis, this research amalgamates these components with musicology 

and quantum physics, thereby facilitating a more comprehensive understanding 

of linguistic structure and its digital representation. Nonetheless, a potential 

limitation of the present study is the reliance on a specific linguistic platform 

(NooJ) and the potential bias introduced by the chosen corpus (C. Mereghetti's 

work). Future research could explore the applicability of this methodology to 

other literary corpora and linguistic platforms to enhance generalizability and 

robustness. The merits of this approach are evident in its comprehensive inte-

gration of diverse fields, culminating in a more nuanced and potentially more 

accurate representation of complex linguistic phenomena. 



18  R. Bucciarelli, F. Terrone and J. Enriquez 

7 Conclusion 

This study examined the evolution of Dante Alighieri's linguistic features with 

the objective of identifying formalizable codes within his lexicon and grammar. 

Concurrently, we investigated the intersection of natural language processing 

and quantum computation, leveraging probabilistic computational analysis. 

This research also leveraged Homer's Digital Communication Design princi-

ples, focusing on their application to digital communication design. 

The present investigation further examined the correlation between music and 

mathematics, integrating insights from musicology, quantum physics, and lin-

guistics to construct a robust theoretical framework. The research was derived 

from a thorough examination of literary text digitization methodologies. Con-

sequently, this paper presents an automated analysis of C. Mereghetti's work, 

with a focus on the conversion of literary texts into digital formats. 

In summary, the integration of AI algorithms has been demonstrated to auto-

mate linguistic rule generation, enhance the accuracy of text annotation, and 

expand the system's capacity to process complex linguistic structures. These 

advancements facilitate more dynamic and scalable analyses, ultimately trans-

forming NooJ into a powerful tool for AI-driven language processing. Addi-

tionally, the conversion of NooJ graphs into Python has undergone rigorous 

validation, thereby confirming its scientific soundness. Accordingly, by em-

ploying the NooJ linguistic platform and Planat's linguistic studies, which are 

aligned with mathematics, we have successfully achieved text automation 

through the translation of human thought into digital processes. These pro-

cesses have been validated by rigorous axioms and theories to ensure accuracy 

and reliability. However, further research is necessary to ascertain the validity 

of these findings and implement them in practice. In addition, further research 

is necessary to determine the efficacy of these findings as an effective support 

tool in both educational and professional contexts. 
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