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AnHoTamus. MHpopMaTHKa TEXHOJIOTUACHI Ka3ipri 3aMaHFbl MEJAMIIMHA CAJIAChIHIIA
JIMATHOCTUKAJIBIK JIQJUIIKTI apTThIPY YIIIH MaHBI3ABIPAK OONBIN Kejeni. OHmipic Ti0erine
YKCac JMAarHOCTUKAJIBIK MPOIECC MAIIMETTEp KOpBIHAH (pecypcTapiaH), JUarHOCTUKAIIBIK
opekeTTepieH (OHIpIC) KOHE COHFbI JIMATHOCTHKANaH (HOTWXKEIeH) Typaabl. OchklFaH
KapamMacTaH, MEIUIUHAIBIK JIMAarHOCTHKAHBIH KYPACIUIri MEAMIUHANBIK OUTIMHIH
JKBUIIAM TapalybIMEH >KOHE TAIIMEHTTEP Typalibl JEPEKTEP/iH YJIKCH KeJIeMIMEH KaTap
Jambinbl. opirepiep YiKeH KeJieMJeri KIMHHUKAJIBbIK ACPEKTEPMEH JKYMBIC iCTEYIiH
KYpJENUIITiHe Tan 00ja/bl, OYJI KaTeTKTep MEH KeMIIUIIKTePIiH ajJIbiH aly/la KHBIHJIBIK
Tyaeipagel. Ochl MocenenepAi Imemy YIIiH OyJl JKYMBIC KYpHedi MaTeMaTHKalbIK
MOJICTIBJICPMEH ~ KaMTaMachl3  €TUITCH aBTOMATTaH/IBIPbUIFaH JIUATHOCTUKAJIBIK
KyHenepal maipananynasl  3eprreii. YKoOaHBIH HETi3ri MakcaThl aHBIK €MeC YKHBIHIAP
TEOPUSIChIHA EPEKIIe Hazap ayjaapa OTBIPBIIN, aypyJiaplibl aHBIKTAy >XOHE OOJDKay YIIiH
JKaHa MaTeMaTUKAJBIK JIICTEp/Ii 3epTTey OOJBIN TaObUIA bl Ocipece, KIMHUKAJBIK TapuX
JKOHE 3EpPTXAHAJIBIK HOTHXKENEP CHUSKThI J9J €MeC HEMECe IIaTacThIpaThlH OacTarKhbl
JISPEKTEPMEH JKYMBIC ICTEreHzie, Oyl oJicTep ©Te KaeT. byJl KyMbIC ©T TacTapbIHBIH
naiijia OoJybl KOHE MEIUIIMHAJIBIK OCHHeNey aJrOPUTMJIEP apKbLIbl CKJIEPO3 CHSKTHI
aypyJiap/ibl aHBIKTAy CHSKTBI aypyJiapjbl JUarHOCTHUKajayJa capanTaMaliblK XKyhenep
MEH MAallIMHAJBIK OKBITYJBIH KBbI3METIH 3epTTeyre OarbITTaliFaH. by kylenep
MEJMIIMHANBIK ~MaMaHJapFa JKaKChl aKlapaTTaHAbIPbUIFaH IadbIMJayjap jKacayra
KOMEKTECY YIIIH apHaibl O3ipJICHI'eH, OChUIaiillia OipHElle aKaJeMUsUIBIK IOHAEPAeT]
OutiMaepi  OipiKTIpy apKbUIbI MEIUIMHAIBIK JUATHOCTUKAHBIH OTE MEPCIEKTUBAIBI
OoJjamarblH YChIHAJbI. MyH/Iall TEXHOJOTHSHBI KOJIJIAHY KIIMHUKAJBIK TPOIEIypatapiabl
JKaKCcapTyFa, JUAarHO3JIbIH JQJJIIrT MEH THIMIUIIH OHTaWIaHIbIpPYFa KOHE JICHCAYJIBIK
CaKTayAbIH KOJDKETIMALIITIH apTThIpyFa MYMKIHJIK Oeperi.

Tyiliin ce3mep: MeEAMIIMHAIBIK JMATHOCTHUKA, AHBIK €MEC JKUBIHIAD TCOPHSCHI,
ABTOMATTAH/IBIPBUIFAH XKYUENep, jKacaH/Ibl HeUPOH/IBIK XKeJiep, capanTaMalblK Kyhesep,
KIIMHUKAJIBIK IIENIM KaObuiaay
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MATEMATHKAJIBIK MOJ[EJIBJIEP: JIUATHOCTHUKA IIPOIIECIH
ABTOMATTAHY/[AFHl 3AMAHAY TOCLIIEP/XAJIBIKAPAJIbIK AKIIAPATTHIK
KOHE KOMMYHUKAJIPIK TEXHOJIOI'UAJIAP KYPHAJIBIL. 2024. T. 5. No. 19.60-70
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Annortauus. MupopmaTtuka CTaHOBUTCS Bce Ooyiee Ba)KHOH JUISL MOBBIICHHS
TOYHOCTH JIMaHOCTHUKH B COBPEMEHHOW MEAMUMHCKOH cdepe. JnarHocTHUECKHUHA
nporecc, MoA0OHO MPOW3BOJACTBEHHOW ILIEMOYKE, COCTOMT W3 0a3 MaHHBIX (PecypcoB),
JUAarHOCTHYECKUX MEPONPHUATHI (IIPOMU3BOICTBA) M OKOHUATEIHLHOTO IMarHo3a (pe3yibTara).
Tem He MeHee, CIOXHOCTh MEAMIMHCKON JHAarHOCTHKK pa3BUBAIaCh BMECTE C OBICTPBIM
pacnpocTpaHeHHEeM MEJUIMHCKUX 3HaHUH ¥ OTPOMHBIM KOJIMYECTBOM AaHHBIX O MAI[HEHTAaX.
Bpaun crankuBaloTCsS CO CIOKHOCTBIO OOpaOOTKHM OrPOMHBIX OOBEMOB KIMHUYECKUX
JaHHBIX, YTO 3aTPyAHSET NpeAoTBpalleHHe OmHOOK. UTOObI pemmuTh 3TH MPOOJIEeMBI,
B paboTe paccMaTpuBaeTCs HCIOIb30BAHNE ABTOMATH3MPOBAHHBIX JWATHOCTHYECKUX
CHCTEM, IOJICPKUBACMBIX CIIOKHBIMH MaTeMaTHUECKUMH MojensMu. KiroueBol 1enbio
NPOCKTa SIBISICTCS HCCICAOBAaHHE HOBBIX MAaTEMaTW4YeCKUX METOJIOB OOHAPYXKEHHUS U
MPOTHO3UPOBAHMS 3a00JI€BaHUI C OCOOBIM aKIIEHTOM Ha TEOPHIO HEUYETKUX MHOXKECTB. DTH
METO/IbI He3aMEHHUMBI, 0COOEHHO TP paboTe ¢ HETOUHBIMU HJIHM 3aIlyTAHHBIMU HCXOAHBIMU
JAHHBIMH, TaKMMH KaK HCTOpHH OONIE3HH M Pe3yNbTaThl JTaOOPAaTOPHBIX HCCICIOBAHUI.
ABTOPBI HCCNEAYIOT (PYHKIIMK KCTIEPTHBIX CUCTEM M MAIIUHHOTO O0YYEeHHs B TUArHOCTHKE
Takux 3a00JeBaHNH, KaKk 00pa3oBaHHUE JKETYHBIX KaMHEH, 1 0OHAPYKEHUHU TaKUX HEIYTOB,
KaK CKJIEpPO3, C MCIOJIb30BAHUEM AITOPUTMOB MEIUIIMHCKONW BU3yaIH3aluU. ITH CUCTEMBI
CHECHUAIBHO pa3pabOTaHbl Ui TOTO, YTOOBI IMOMOYb METUIMHCKUM CHEIUAINCTaM
NPUHUMAaTh 0OOCHOBaHHBIEC PELICHUS, TEM CaMbIM MPEICTABISS BECbMa MHOT000CHIAIONIY IO
NEepPCIEeKTUBY A MEAWIMHCKON JMAarHOCTUKM IOCPEACTBOM HWHTETpallMi 3HAHUK U3
HECKOJIBKHMX aKaJeMHUYECKHX JAUCHMIUIMH. VIcronp30BaHME TakKoOH TEXHOJNOTHH HMEET
BO3MOXKHOCTh YJYUIIUTh KIMHUYECKHE MPOLENYpHl, ONTHMHU3HUPYS KaK TOYHOCTb, TaK U
3¢ PEKTUBHOCTH JUATHOCTUKH, OTHOBPEMEHHO yBEIMUUBAsI JOCTYITHOCTh 3PaBOOXPAHCHHS.

KioueBble ci10oBa: MeIUIMHCKAs JUArHOCTHKA, TEOPHsSl HEYETKUX MHOXKECTB,
aBTOMAaTH3UPOBAHHBIC CUCTEMBbI, HCKYCCTBEHHbIC HEHPOHHBIC CETH, SKCIIEPTHBIE CUCTEMBI,
NPUHATHE KIMHUYECKUX PEIICHHH

Jna yumuposanun: A. Muipzaxepimosa, A. Xuxmemos. MATEMATUYECKUE
MOJIEJIM B ME/JHUIHWHE: COBPEMEHHBIE 11O/4XO/[bl K ABTOMATH3ALIMN
HHUATHOCTHYECKOI'O IIPOLIECCA/MEXXYHAPOJHBIH JKYPHAJI
HUHDOPMAITHOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTHH. 2024. T. 5. No.
19. Cmp. 60-70. (Ha ane). https://doi.org/10.54309/1JICT.2024.19.3.005.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 e )
International License T

62



INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2024. Vol. 5. Is. 3.

Introduction

Nowadays information technology plays a vital part in a wide range of fields, in-
cluding medicine, where it is becoming an essential instrument for enhancing the accuracy
of diagnostic procedures. Modern medical profession is confronted with the difficulties that
come with the processing of enormous amount of information, which results in an increased
risk of making mistakes or overlooking crucial information. When faced with a situation like
this, automated systems that are based on mathematical models save the day. By analyzing
medical data and aiding physicians in the process of diagnosis, these systems are intended to
dramatically decrease the amount of work while simultaneously improving the precision of
conclusions.

The study explores innovative mathematical techniques for diagnosing and fore-
casting diseases. The newly devised mathematical diagnostic methods aim to support medi-
cal professionals in making sound decisions. Particularly, when faced with decision-making
challenges involving uncertain initial data, such as medical information (clinical history, lab
results, etc.), the use of fuzzy set theory appears to be the most suitable approach.

Materials and methods

Reviewed medical expert systems represent specialized software designed to assist
healthcare professionals in making decisions. These systems empower doctors to validate
their diagnostic hypotheses and to seek computer-based advice when faced with intricate di-
agnostic scenarios. Typically, the development of expert systems involves collaboration of a
proficient medical expert, a mathematician, and a programmer. The primary responsibility for
crafting such systems lies with the medical expert, as they have domain-specific knowledge
and insight into the process. Expert systems allow making early preclinical diagnostics, and
assessing the body’s resistance and predisposition to diseases, including cancer.

Self-learning intelligent systems: Among expert medical systems, a special place be-
longs to so-called self-learning intelligent systems (SIS). They are based on methods for
automatic classification of practical situations or learning by example. The most striking
example of SIS is artificial neural networks.

An Artificial Neural Network (ANN) is a computational framework designed to pro-
cess cognitive information by simulating the operations of the human brain. The basis of
every Artificial Neural Network (ANN) is a simple structure, mostly consisting of identical
components, like brain cells or neurons. Every individual neuron has a unique current state,
like the excitatory or inhibitory states of neurons in the brain (Soheila et al., 2020: 23-47).
A predictive approach for evaluating the probability of gallstone disease formation in per-
sons with obesity was developed by P.L. Liew (Soheila et al., 2020: 23—47). The researchers
performed a retrospective analysis that included anthropometric measures, medical histo-
ries, clinical evaluations, and laboratory findings from 117 individuals who had undergone
surgery due to obesity. The artificial neural network (ANN) was built and trained using the
backpropagation technique. The input dataset consisted of thirty variables comprising a range
of clinical parameters including gender, age, body mass index, prior health problems, labo-
ratory measurements, and histology. The objective of this strategy was to use artificial neural
networks (ANNS5) to systematically analyze complex patterns in the gathered data and finally
forecast the likelihood of gallstone disease in overweight persons.

In medical imaging Dohler F. and his colleagues utilized a neural network to clas-
sify MRI images to automate the detection of hippocampal sclerosis (Dohler et al., 2008:
324-331). Using a dataset of 144 example images, the neural network was trained to identify
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changes in brain tissue that suggest the existence of sclerotic degenerations.

Juan G. and his colleagues devised an artificial neural network (ANN) to automate
the identification of bone structures. They evaluated the effectiveness of this approach in con-
trast to traditional methodologies (Juan et al., 2023:163—174). The Artificial Neural Network
(ANN) demonstrated superior efficiency by achieving circa ten times faster segmentation of
bone features compared to conventional methods. These findings emphasize the ability of
neural networks to completely transform the effectiveness and accuracy of medical imaging
analysis and diagnoses.

In neurology Tzallas A.T. and his colleagues utilized a neural network to predict ep-
ileptic episodes through the analysis of electroencephalograms (EEGs) (Tzallas et al., 2009:
703—710). This novel methodology demonstrated high precision, ranging from 98 % to 100
%.

Contemporary technological advancements enable a paradigm shift in representing
the progression of diseases, particularly through the utilization of automated expert technol-
ogies. These expert computer-based medical systems empower physicians to validate their
diagnostic hypotheses and seek guidance from computers, particularly in intricate diagnostic
scenarios. This synergy between medical expertise and computer technology may enhance
the accuracy and efficiency of disease prediction and diagnosis.

Diagnosing a disease is the process of finding out what is causing someone’s medical
symptoms. It is like solving a puzzle, where the doctor must gather information and put the
pieces together to have a complete picture (Coffin, 2015: 537-545).

There are several ways doctors can diagnose a disease, including:

o Physical examination: doctor will check your body for any signs of the
disease, such as rashes, lumps, or swelling;Medical history: doctor will ask about your
symptoms, when they started, and if you have any other medical conditions;Laboratory tests:
doctor may take samples of blood, urine, or other bodily fluids to be tested in a lab for any
signs of the disease;Imaging tests: doctor may use X-rays, CT scans, or MRI scans to see
inside your body and look for any abnormal structures or conditions;Biopsy: doctor may take
a small piece of tissue from your body to be examined under a microscope to confirm the
presence of a disease.

Once all this information has been gathered, the doctor will use it to make a diagno-
sis and recommend the best treatment plan. It is important to remember that getting a proper
diagnosis is a crucial step in treating a disease, so it is important to be open and honest with
the doctor about your symptoms and medical history.

Discussion and results

Mathematical models that are utilized in the field of medicine offer a variety of sig-
nificant benefits. However, in contrast to models that are based on biological, physical, or
chemical processes, these models are realistic and can be technically realized on computers
by making use of contemporary algorithms and software. This enables the processing of
enormous amounts of data, the execution of complex computations, and the analysis of the
findings while taking into consideration a wide range of factors, which eventually leads to an
improvement in the quality of diagnostic measurements. In addition, these kinds of systems
can include knowledge from a variety of medical specialties by employing artificial intelli-
gence, machine learning, and fuzzy set theory to develop adaptive models (Pi et al., 2021:
203-219). These models can learn from new data and continuously improve, which makes
them vital in a medicine that is currently undergoing rapid change. Automated diagnostic sys-

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 [@‘{I
International License A

64



INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2024. Vol. 5. Is. 3.

tems can assess quantitative data and analyze qualitative information. This enables the build-
ing of complicated medical models that consider the unique characteristics of each patient.
Therefore, the implementation of mathematical models and automated systems in
medicine contributes to the enhancement of diagnostic accuracy and helps to optimize pro-
cedures in clinical practice, thereby rendering them more efficient and accessible to patients.
The structural model allows to trace the process of database transformation in a sys-
tem that is structured in a certain way and represents a matrix:

u, U ;,

u, ,,
U=

u., . U,

Ui =Um, @il v u, = p~ (%),
Where k
Diagnosis is conducted using various diagnostic models and the patient’s existing
symptom complex:

X=Juxnrx,
where X, €X and 4 (Xx,) -degree of membership X, for symptom set X
The process of diagnosis is the selection of the most probable disease (the result):

A=y  (a,))=maxyu _ (a,)

where p, ~(a;)=maxyu = (u)
Up

The implementation of automated systems for illness diagnosis enables the automa-
tion of the decision-making process during patient examination, diagnosis, and treatment
prescription, therefore enhancing the degree of qualification. Practically, the implementation
of automated systems has demonstrated a substantial enhancement in the quality of patient
diagnosis and treatment. Medical automated systems enable doctors to verify their own as-
sumptions and assist in problem-solving for challenging diagnostic scenarios. This informa-
tion system does not replace a doctor, but functions as a “competent partner” — a proficient
advisor in a certain field of expertise (Frank, et al., 2014: 105). Furthermore, they amass
the expertise and information of exceptionally skilled professionals. Hence, it is necessary
for automated systems to be able to adaptably define tasks, be applicable to all domains of
medicine, possess substantial information capacity and noise immunity, and rapidly process
medical data.

At present the professional capacities of doctors are being enhanced using sever-
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al automated diagnostic methods that rely on advanced computer technology. Employing
computer-based information systems for diverse research enables access to local and remote
resources, technologies, and databases, resulting in a decrease in material, energy, and finan-
cial expenses. The evolution of this diagnostic technique is essential for medical educational
institutions. Undoubtedly, there is a growing interest in medical issues today. The aspiration
to discover the fundamental principles of operation of these systems and to comprehend the
nature of life has become heightened. Development and application of mathematical diag-
nostic models are key components of future medicine (Naizagarayeva et al., 2023: 6673).
The automation of disease diagnosis involves several steps to ensure efficient and accurate
outcomes, illustrated in figure 1.

Data Collection and
Integration

U

Data Preprocessing

I

Model Development

2

Testing and Evaluation

2

Integration with Decision
upport Systems

2

Real-time Monitoring

T

Feedback Loop and
Refinement

Fig. 1. Key steps for disease diagnosis automation

The first stage in figure 1 involves gathering and combining various medical data
sources, such as patient case history, laboratory tests, and medical imaging. Finally, these
data are combined to provide a complete patient profile. Feature extraction is used to iden-
tify pertinent characteristics that are strongly associated with diseases, such as symptoms
and biomarkers. The acquired data is subsequently subjected to preprocessing techniques to
guarantee uniformity and dependability, which include cleansing and normalization methods.

At the heart of automation is the creation of predictive models, employing sophis-
ticated algorithms such as machine learning and statistical methods. These models are de-
signed to provide precise illness forecasts using extant data. The selection of the most rele-
vant features is crucial to improve the accuracy of these models. The primary objective of this
feature selection procedure is to enhance the performance of the model. The models undergo
comprehensive training and validation stages, during which they are trained on the data and
evaluated using validation sets to determine their ability to make accurate predictions. A
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thorough evaluation of the models is conducted using new data and diverse performance
measures to guarantee their resilience and efficacy. The incorporation of these models into
clinical decision support systems facilitates their practical implementation, offering health-
care practitioners prompt and well-informed diagnostic findings. The implementation of sys-
tems for real-time analysis of fresh data enables the timely detection of any changes in health
state, therefore facilitating continuous monitoring of patient health.

An essential component of this procedure entails the integration of a feedback loop.
The loop facilitates the continuous improvement of the system by incorporating new data and
insights obtained from clinical practice. Ensuring ethical, privacy, and regulatory consider-
ations is import for the deployment of automated diagnostic systems. Complying with health-
care regulations guarantees the conscientious utilization of sensitive patient information.

Finally, the process of clinical validation, conducted in partnership with medical ex-
perts, guarantees the precision and efficiency of the automated system in actual clinical sit-
uations.

Addressing Diagnostic Uncertainty

The field of medicine encounters the formidable burden of diagnosing many diseases
using intricate and frequently imprecise data. The diagnostic process entails the integration
and analysis of data of the patient, encompassing clinical observations, medical history, lab-
oratory test findings, imaging investigations, and other pertinent information. These datasets
may include potential uncertainties, variances, and ambiguity, therefore increasing the com-
plexity of the diagnostic procedure.

Thus, the utilization of fuzzy sets theory and the concepts of decision-making relying
on fuzzy information has emerged as a significant and urgent concern in the field of medicine.
The mathematical framework of fuzzy sets theory, invented by Lotfi A. Zadeh in the 1960s,
is designed to effectively manage imprecise and uncertain information (Smith et al., 2017:
155-166). The notion of fuzzy sets provides a useful tool for reasoning and decision-making
in medical diagnostics, where data typically contains vagueness and ambiguity. The devel-
opment of the automated system is expected to bring substantial improvements to the work
of medical professionals in diagnosing and predicting diseases affecting internal organs. By
utilizing the newly created information mathematical models, the system will empower doc-
tors with advanced tools and insights, enhancing their diagnostic accuracy and predictive
capabilities. The goal of the research is to deliver a highly efficient information system based
on these sophisticated models. By doing so, the system aims to address and reduce subjectiv-
ity that can occur during the initial checkup process. This reduction in subjectivity will lead
to more reliable and objective medical assessments, ensuring that patients receive accurate
diagnoses and appropriate treatment plans promptly (Wiharto, 2018).

Benefits and drawbacks of the presented automated system

The analysis of advantages and disadvantages of the system can be conducted to
automate and better diagnose the diseases of internal organs.
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Table 1. Analysis of advantages and disadvantages of the proposed system

Benefits Drawbacks

Automated system improves the decision quality | Errors in the knowledge base can lead to wrong decision

Cuts the expense of consulting doctors for diag- | The maintenance cost of the system is too expensive
nosing

It provides fast and efficient solutions in detecting | There is no flexibility and ability to adapt to changing
disease environments

Offers consistent answer for the repetitive process | Unable to work in an extraordinary situation
during

Automated Systems can work gradually without | Approbation of developed system is too long, to be sure
getting emotional, tensed, or exhausted like hu- | that everything works correctly
man

The process of differential diagnosis can be divided into three interrelated steps:
making a primary diagnosis (preliminary hypothesis), building a differential diagnostic series
(proposing additional hypotheses), and final diagnosis (substantiating the final hypothesis)
(fig 2).
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Fig. 2. Steps in Differential Diagnosis.

At the initial step, following a logical inference approach, the doctor acts based on
patient complaints, an evaluation of historical data (including the inception of initial disease
symptoms), and observed pathological indications to formulate a preliminary (primary) diag-
nosis. When formulating a hypothesis, potential underlying conditions are considered, where
symptoms could distort the presentation of the core ailment (Lin et al., 2016: 1152—116). This
process is automated through tests and questionnaires administered to the patient during their
initial clinic visit. The test outcomes are then conveyed either to the doctor or a machine for
analysis.

At the second step, the argumentation “for” is conducted, which ensures the involve-
ment of additional diagnostic hypotheses. A differential diagnostic series is being formed,

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 e )
International License T

68



INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2024. Vol. 5. Is. 3.

i.e., a range of diseases in which there are signs determined by the patient and for which
similar initial manifestations may be characteristic. In other words, the potentially diagnostic
sequence is expanded for the subsequent adoption of the final one: the decision (Mardani et
al., 2019: 202-231). At this step, the doctor chooses examination methods: to confirm the
hypotheses (diseases). It is important at this step to optimize the choice and sequencing of
laboratory and functional examinations in terms of maximizing: increasing: probability and
speed, establishing a final diagnosis in conditions of minimizing cost.

Conclusion

The automated system is an interactive and reliable computer-based decision-making
system which helps doctors to diagnose efficiently. There are key components of an auto-
mated system: user interface, inference engine, and knowledge base, which form a system
shell. And some key participants in systems development: doctor, knowledge engineer, pro-
gramming engineer, end user. Better decision qualities, reliability, consistency, speed of di-
agnosing are key benefits of an automated system. An automated system cannot give creative
solutions during extraordinary situations and can be costly to maintain.

Diagnosis rises from the doctor’s intricate and imaginative grasp of the pathologi-
cal process, involving a holistic comprehension of the patient’s circumstances precisely ex-
pressed. It is crucial to strictly adhere to the principles governing the structure of the diagno-
sis. In practical terms, the doctor establishes a series of inferences regarding the correlation
of observed symptoms with a particular diagnosis. However, it is conceivable that essential
characteristics might be overlooked or disregarded in this process. Throughout the proposed
examination period, there is a risk of overdiagnosis due to the extensive observation and anal-
ysis of incoming data. Ensuring objective and high-quality diagnostics has become a critical
priority in the field of healthcare. The challenge lies in striking a balance thorough observa-
tion and avoiding the potential pitfalls of over diagnosing, which can have significant impli-
cations for patients’ well-being and treatment plans. Thus, the developed mathematical meth-
ods of diagnostics play a crucial role in addressing the challenges of subjectivity, both during
the examination and in clinical practice. These methods offer a more objective approach to
medical decision-making, reducing the potential impact of human bias and variability.
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