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Abstract:

Introduction/purpose: In solving real-life fractional programming problems,
uncertainty and hesitation are often encountered due to various
uncontrollable factors. To overcome these limitations, the fuzzy logic
approach is applied to these problems.

Methods: The discussion focused on solving the fuzzy linear fractional
programming problem (FLFPP). First, the FLFP problem was converted
into a lexicographic optimization problem, which was then solved to obtain
the solution.

Results: A numerical example was presented to simplify the explanation of
the algorithm. While most researchers solve FLFPPs using the ranking
function method, this approach reduces the efficiency ofthe fuzzy problem.

Conclusion: This research contributes a comprehensive methodology for
addressing fuzzy linear fractional programming problems using the
lexicography method. The findings offer valuable insights for researchers,
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practitioners, and decision-makers grappling with optimization challenges
in settings where imprecise information significantly influences the decision
landscape.

Key words: linear fractional programming, lexicography method,
triangular fuzzy number.

Nomenclature: FLFP - Fuzzy Linear Fractional Programming
FFLP - Full Fuzzy Linear Programming
MOLFP - Multi Objective Linear Fractional Programming

Introduction

Linear fractional programming is an extension of linear programming
where the objective function is a ratio of two linear functions. The goal is
still to optimize this ratio subject to linear constraints. Fuzzy linear
programming is an extension that incorporates the concept of fuzzy set
theory into linear programming. In traditional linear programming, all
parameters are assumed to be precise and deterministic. In fuzzy linear
programming, some or all of the parameters, including coefficients and
constants, are allowed to be fuzzy numbers, representing uncertainty.

The objective function and constraints are formulated with fuzzy
coefficients and decision variables. The solution to a fuzzy linear
programming problem yields a fuzzy decision variable, providing a range
of possible values rather than a single precise value.

Zadeh (1965) has contributed to decision making in fuzzy
environment. Specifically, to the concept of decision making in uncertainty
and vagueness. This gives to FLFPP all parameters denoted as fuzzy
numbers. This technique aims at uncertainty and vagueness in the
problem, substituting crisp numbers with fuzzy ones. Consequently, LFP
transforms into FLFPP. A pivotal development in FLFPP was introduced
by Charnes & Cooper (1962). They successfully transformed LFPP to LPP
and got solutions using the Simplex method.

Li (2008) implemented a lexicographic method to solve the matrix
game with pay-offs represented by triangular fuzzy numbers.
Ebrahimnejad (2017) solved fuzzy transportation problems with triangular
fuzzy numbers using lexicographic ordering. Nan et al. (2010) defined the
ranking order relations of TIFNs, which are applied to matrix games with
payoffs of TIFNs. Prakash & Appasamy (2023) studied fully fuzzy spherical
linear programming problems, where spherical fuzzy numbers are utilized
as parameters. Hosseinzadeh Lotfi et al. (2009) discussed full fuzzy linear
programming (FFLP) problems of which all parameters and variable are
triangular fuzzy numbers and the concept of the symmetric triangular fuzzy
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number and introduced an approach to defuzzify a general fuzzy quantity.
Sharma (2015) introduced a new ranking method proposed for L-R flat
fuzzy numbers which is based on the lexicographical ordering approach.
Pérez-Caredo et al. (2019) reviewed the established models and methods
in FLP, focusing on lexicographic methods for ranking fuzzy numbers
(FNs) in single and multi-objective LP, particularly within the context of
fuzzy linear assignment problems due to their significance. Demir (2023)
investigated the fabric dyeing process in a towel manufacturing factory
using the lexicography method. Safaei (2014) approached a new method
for solving fully FLFP problems. Dharmaraj & Appasamy (2023) applied a
modified Gauss elimination technique for separable fuzzy nonlinear
programming. Sivakumar & Appasamy (2024) solved LFPP by a
mathematical approach. Abdel-Basset et al. (2019) and Karthick et al.
(2024) proposed to solve the neutrosophic linear fractional programming
problem with triangular neutrosophic numbers.

Aim: The aim of this research is to propose a novel approach, termed
Fuzzy Linear Fractional Programming (FLFP), to address real-life
fractional programming problems characterized by uncertainty and
imprecision. The primary objective is to develop a robust methodology for
decision support in complex decision-making scenarios where parameters
exhibit fuzziness.

Novelty: This study introduces a hybrid framework that combines the
fuzzy set theory and linear fractional programming, offering a unique
solution approach to handle uncertainties in decision-making processes.
Unlike conventional methods that may reduce efficiency, the proposed
FLFP method aims to provide a more effective solution by incorporating
fuzzy coefficients within the objective function and constraints.

Contribution: The research contributes a comprehensive
methodology for addressing fuzzy linear fractional programming problems
using the lexicography method. By presenting a systematic approach to
navigating the complex landscape of fuzzy decision variables, this study
offers valuable insights for researchers, practitioners, and decision-makers
facing optimization challenges in settings where imprecise information
significantly influences decision-making processes. The presented
numerical example demonstrates the applicability and effectiveness of the
proposed approach, highlighting its potential to overcome limitations
associated with uncertainty and hesitation in real-life fractional
programming problems.

Here, the NLFP problem is transformed into an equivalent crisp multi-
objective linear fractional programming (MOLFP) problem which can be
solved by the linear programming technique.
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This research article is organized as follows: Section 2 is the
discussion about fundamental definitions; Section 3 introduces the
mathematical model and demonstrates the proposed method; Section 4
illustrates a suitable numerical example for the proposed method; and in
Section 5, some conclusion is pointed out at the end of this paper.

Preliminary concepts

Definition 1 (Zadeh, 1965)
If X is a universal set and x e X, then a fuzzy set A defined as, A =
{(x,n*(x)),x e X} where # = membership function.

Definition 2 (Zadeh, 1965)
A fuzzy set A is called a fuzzy number if its membership function A:R -»
[0,1] satisfies the following conditions:
* A is convex,
* A is normal, and
* A is piecewise continuous.

Definition 3 (Ebrahimnejad, 2017)

A fuzzy number A on R is said to be a triangular fuzzy number(TFN) if its
membership function A-.R -»[0,1] has the following criteria, and this TFN
graphical representation is presented in Figure:!:

X-al!
e . al < x< a2
az-«i
_ -jr
Afx) = all a2< x < a3
a3-a?2'
VO, otherwise.

The TFN is denoted as notationally by A = (al,a2a3). and F(R) is used
for the set of all TFNs.

Definition 4 (Demir, 2023)

Let <iex be the lexicographic order relation in R3and vx = (v[, vf, vf) and
v2 = (vbw2s>v2) twO TFENs.We say that T, is relatively smaller than v2 ,
which is denoted by vx < v2iff (vf, v[ - v\, v[ + v") <iex (y2,vR- v2,vR+
v2).\Ne say that vx is relatively smaller than or equal to v2 , which is
denoted by < v2iff (vE, v[ —Vvf, v[ + v*) <tex (v2,v2—v2,v2+ v2) and
vt =v2iff vf = v2,v[ —vM= v2—v2,v[ + VM= v2+ v2
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Mathematical model

Linear fractional programming problem

The linear fractional programming problem is a mathematical
optimization problem that involves maximizing or minimizing a ratio of two
linear functions. It can be formulated as follows:

_Px) _ Z}l:lpjxjﬂ’o

(1)

subject to
n
2 ajjxi <orzor=b,i=123,...,m
j=1

and x; = 0. Here, x is the vector of variables to be determined, P(x) and
D(x) are vectors of known coefficients, and a;; is a known matrix of
coefficients.

Proposed method

The formulation of the FLFP problem with triangular fuzzy parameters
is articulated as follows: maximize the sum of products of ¢; and ¥; divided

by dj and X; over n, subject to constraints involving the sum of products of

a;; and %;, with X; representing non-negative triangular fuzzy numbers

(TFENs) forj =1,2,...,n.

 Step 1: Define & = (¢j,¢f,¢/).d; = (4,4}, d}"), & = (ay; afj o)),
b; = (b}, b{,b}), and %; = (x},x{, x/), transforming the FFLP problem into
an expression maximizing the sum of (cjl,cf, c}‘)(le, xf,x1Y),  with
constraints on (ajf;, afj, afi)(x/, xf, x}) and conditions on (x/, xf, x}") being
non-negative TFNSs.

Step 2: Rewrite the FFLP problem by expressing the objective and
constraints in terms of new symbols (sjl, sf,s}) and (ml@j, mf;, m),
maintaining the relationship with (bl-l, bf, b{") and the non-negativity of TFNs
for each j.

Step 3: Convert the FFLP problem into a lexicographic optimization
problem by setting lex max criteria based on the central values, the

difference, and the sum of the lower and upper bounds of the sums
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involved, aligning with the conditions set for equality, and inequality
constraints represented by the index sets le, lie, lge.

Step 4: Further articulate the lexicographic maximization with
additional constraints represented through the variables yn,yi2yis,
introducing the parameters e and L to delineate the ranges for the
constraints, adhering to the specifications for lie and Ige.

Step 5. Address the multi-level lexicographic fuzzy linear
programming (MLLFP) problem using classical methods for multi-objective
optimization to pinpoint an optimal solution.

Step 6: Assess E£y=i with the derived optimal solution to

determine the optimal fuzzy value of the FFLP problem, thus concluding
the methodological approach for solving FFLP problems with triangular
fuzzy parameters.

Numerical example: 1

The given problem involves FLFP, where the coefficients and
constraints are represented by fuzzy numbers. Fuzzy numbers here are
given in the form of triplets, which could represent, for example, the lower
limit, the most probable value, and the upper limit of an estimation. This
problem involves maximizing a fuzzy objective function subject to fuzzy
constraints. Let us construct a potential application problem that could be
represented by this mathematical formulation.

Application Scenario: Production Planning

Imagine a small manufacturing company that produces two types of
products: Product 1 and Product 2. The company is operating in an
uncertain environment where the profit margins, production costs, and
available resources (like raw materials, labor, and machinery time)
fluctuate within known ranges. These fluctuations are due to varying
market conditions, supplier reliability, and labor availability. The company
aims to maximize its profit margin while ensuring that production does not
exceed its fuzzy constraints, which represent the uncertain availability of
resources.

Variables: - f , = Quantity of Product 1 to produce. - x2 = Quantity of
Product 2 to produce.

Objective Function: Maximize the fuzzy profit ratio 2\
2 _ (2,4,7)+(1,3,4)x2

This represents the goal of maximizing the ratio of total profit
(numerator, with uncertain profit margins for products 1 and 2) to total
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production costs (denominator, with uncertain costs for producing products
1 and 2).

Constraints: 1. Resource Constraint for Resource A (e.g., raw
materials):

(0,1,2)x; + (1,2,3)%, < (1,10,27)

This constraint represents the fuzzy limitation of Resource A available
for production, where the availability is uncertain.

2. Resource Constraint for Resource B (e.g., labor hours):

(1,2,3)%; + (0,1,2)%, < (2,11,28)

This represents the fuzzy limitation of Resource B, reflecting the
uncertain availability of labor hours for production.

Application Problem Statement: A small manufacturing company is
looking to determine the optimal production levels of two products under
uncertain market conditions and resource availabilities. The company
wants to maximize its profit ratio, taking into account the uncertain profit
margins and production costs for both products, while also ensuring that
the production does not exceed the uncertain availability of raw materials
and labor hours. How should the company allocate its resources to the
production of these two products to achieve its goal?

This problem encapsulates the challenge of making strategic
decisions in an uncertain environment, typical of real-world situations
faced by businesses. The use of fuzzy numbers allows for a more flexible
and realistic modeling of uncertainties compared to traditional
deterministic models.

~ 2,4,7)%1+(1,3,4)%
MaxZ — ( )~1 ( )~2
(1,2,3)%¥1+(3,5,8)%,

2)
Subject to

(0,1,2)%, + (1,2,3)%, < (1,10,27)
(1,2,3)%; + (0,1,2)%, < (2,11,28)
From step 3 and step 4, we obatained the simplified form as

ax$43xs 2xb—7x¥4al—axS 2xb47x% 4l +4xS
2x§+5x5 " xb —3x%+3x} —8x5 " xt +3xV+3xL +8xS

lexMaxZ = (

(3)
subject to
€Yy, £10—xf — x5 <Ly

971

Karthick, S. et al, Fuzzy linear fractional programming problem using the lexicography method, pp.965-979



0 VOJNOTEHNICKI GLASNIK / MILITARY TECHNICAL COURIER, 2024, Vol. 72, Issue 3

—Lyw + eyl2 < —26 + 2xl ~ x\+ 3xj2< Ly12
-L(yn +y12) + eyl3<28- 2xu- xP- 3x\2< Lyl13
ey2l < 11 - 2xf- xf < Ly2l
-Ly2i +ey2 < -26 - X[ + 3xf + 2% < Ly22
L(y2a+y22) + ey23 < 30 - Xj- 3x{- 2XE£ < Ly

Steps 5 and 6 yield : xx = (1.23,2.11,1.23) X2 = (0,0,0) and Z =
(2.2.2.33) . But for the same problem, Safaei obtained the solution
Z =(1.34, 2, 2.31).

Result analysis

Comparing two fuzzy solutions involves analyzing their ranges,
central values, and the overall spread of the outcomes. Our solution is Z =
(2.2.2.33) and Safaei’s solution is Z = (1.34,2,2.31).

Central Value - Both solutions have a central value of 2, indicating
that at the most probable estimation, the outcomes are considered equal.
This central value suggests that both approaches agree on the most likely
efficiency or performance measure under the given conditions.

Upper Limit - The upper limit of this research’s solution is 2.33, slightly
higher than Safaei’s 2.31. Although the difference is minor, it indicates that
these authors’ solution allows for a slightly more optimistic outcome in the
most favorable conditions.

Spread and Uncertainty - Safaei's solution demonstrates a wider
spread (1.34 to 2.31) compared to these authors’ solution (2 to 2.33). This
wider spread suggests a higher level of uncertainty or variability in the
outcomes considered by Safaei. A broader spread in the fuzzy solution
can indicate that the model accounts for a wider range of factors or
uncertainties affecting the optimization problem.

The graphical representation would illustrate the overlap between the
two solutions, highlighting their agreement at the central value but differing
in their consideration of possible variability and outcomes at the lower and
upper bounds.
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Future scope

- Extension to Non-linear Problems: One potential avenue for future
research is to extend the FLFP problem to handle non-linear optimization
problems. Incorporating fuzzy logic into non-linear fractional programming
could broaden the applicability of the proposed methodology to a wider
range of real-world decision-making scenarios.

- Multi-objective Optimization: Another direction for future research is
to extend FLFP to multi-objective optimization problems. Developing
methodologies to efficiently handle multiple conflicting objectives under
uncertainty could provide decision makers with more comprehensive and
informed decision support.

Advantages

- Improved Decision Support: The FLFP framework offers improved
decision support by incorporating the fuzzy set theory into linear fractional
programming. Decision makers can make more informed decisions in
environments characterized by uncertainty and imprecision.

- Adaptability: The FLFP model demonstrates adaptability and
versatility in handling diverse optimization challenges. Its ability to capture
the intricacies of real-world scenarios makes it well-suited for addressing
a wide range of decision-making problems.

- Efficiency: The application of the lexicography method provides a
systematic and efficient approach to navigate the complex space of fuzzy
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decision variables. This structured approach enhances the efficiency of the
decision-making process, particularly in multi-criteria environments.

Limitations

- Computational Complexity: One potential limitation of the FLFP
problem is its computational complexity, especially when dealing with
large-scale optimization problems. Future research may need to explore
techniques to enhance computational efficiency without compromising
solution quality.

- Data Dependency: The effectiveness of the FLFP problem may be
highly dependent on the availability and quality of data. Decision makers
should exercise caution when applying the model in contexts where data
availability is limited or uncertain.

Overall, the FLFP problem presents a promising approach for
addressing decision-making problems in uncertain environments, but
further research is needed to address its limitations and extend its
applicability to a wider range of optimization scenarios.

Conclusion

In this article, we proposed the fuzzy linear fractional programming
(FLFP) problem utilizing the lexicography method which presents a
promising solution for addressing decision-making problems characterized
by uncertainty and imprecision. By integrating the fuzzy set theory into
linear fractional programming, the model captures the real-world scenarios
where parameters exhibit inherent fuzziness.

The application of the lexicography method provides a systematic and
efficient approach to navigate the complex space of fuzzy decision
variables, offering a structured means of decision support in multi-criteria
environments. The mathematical formulation of the FLFP problem
demonstrates its adaptability and versatility in handling diverse
optimization challenges.

Through illustrative examples and case studies, the research
highlights the practical applicability of the proposed methodology,
showcasing its effectiveness in comparison to traditional linear
programming and linear fractional programming approaches. The findings
underscore the advantages of FLFP in providing more realistic and
nuanced solutions in the face of uncertainty.

This study contributes not only a novel methodology but also valuable
insights for researchers and decision makers dealing with optimization
problems in contexts where imprecise information significantly influences
decision outcomes. The proposed FLFP framework, with its integration of
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fuzzy logic and fractional programming principles, stands as a robust tool
for addressing real-world complexities and advancing the field of decision
support in uncertain environments.
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Problema de programacion fraccionaria lineal difusa utilizando el
método lexicografico
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Aplicadas, Tonekabon, Republica Islamica de Iran

CAMPO: matematicas, ciencias de computacion
TIPO DE ARTICULO: articulo cientifico original

Resumen:

Introduccién/objetivo: Al resolver problemas de programacion fraccionaria
de la vidareal, a menudo se encuentra la incertidumbre y vacilacién debido
a varios factores incontrolables. Para superar estas limitaciones, se aplica
el enfoque de légica difusa a estos problemas.

Métodos: La discusion se centr6 en la solucion del problema de
programaciéon fraccionaria lineal difusa (FLFPP). Primero, el problema
FLFP se convirtié en un problema de optimizacién lexicografica, que luego
se resolvié para obtenerla solucién.

Resultados: Se presentd un ejemplo numérico para simplificar la
explicaciéon del algoritmo. Si bien la mayoria de los investigadores
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resuelven los FLFPP uftilizando el méfodo de la funcion de clasificacion,
este enfoque reduce la eficiencia del problema difuso.

Conclusion: Esta investigacion aporta una metodologia integral para
abordar problemas de programacion fraccionaria lineal difusa utilizando el
método de lexicografia. Los hallazgos ofrecen informacion valiosa para
investigadores, profesionales y tomadores de decisiones que enfrentan
desafios de optimizacion en entornos donde la informacion imprecisa
influye significativamente en el panorama de decisiones.

Palabras claves: programacion fraccionaria lineal, método lexicogréfico,
namero difuso triangular.

3apgaya HeYeTKoro ApoBHO-NMHERHOrO NPOrPamMMMpPOBaHUS C
UCMONb30BaHWEM NEKCUKOTpadIUHECKoro metToa

Cusakymap Kaptuk®, Annacamu CapacBaTu®, KOppecnoHOEHT,
Celied Axmad SpanatnaHax®

a8 SRM UHCTUTYT HayKu U TEXHONOMUHA,
VHXXeHepHO-TEXHONOMMYECKUIA KONNeaX, MaTeMaTU4eckuin pakynesTeT,
KatTaHkonaTyp, Yenrannatry, TamunHag, Pecnybnuka NHgns
6 AliaHLeraHCKUin MHCTUTYT BbicLIero o6pasoBaHus,
QaKynbTeT NpUKNagHOA MaTeEMaTUKK,
ToHekaboH, Ncnamckasa Pecnybnuka UpaH

PYBPUKA TPHTW: 27.47.00 MaTemaTtunyeckas kKnbepHeTuKa,

27.47.19 UccnepoBaHue onepauuis,

28.17.31 MogenupoBaHue npoLeccoB ynpaBneHus
BWO CTATbW: opuruHansHasa Hay4Hasa cTaTba

Pesiome:

Beedenue/yenb: [llpu peweHuu peanbHbix 3aday OpobHOe20
npozpamMmuUpo8aHus 4acmo 803HUKalMm HEeyeepeHHOCMb U COMHEHUS
U3-3a Pasnu4yHbIX HEKOHMPOUpyeMbix ¢hakmopos. [nga moao 4mobbi
npeodonems 3Mu O2paHU4YeHus, K makum 3adadam npumeHsemcs
nodxo0 Heyemkoli nnoauxu.

Memodebi: Obcyx0eHue 6bino cocpedomoyeHo Ha peuwieHuu 3adadu
Heuyemkoz20 OpPOBHO-nuHeliHoO20 npozpammuposanusa (LP). CHavana
3alava FLFP 6bina npeobpasosaHa e 3adady riekcukozpachuyeckoll
onmumu3auuu, Komopasa makum o6pa3om bbina pewieHa.

Pesynbmambi:  [na ynpowleHUs 00bscHeHusa ansopumma Obin
npedcmasneH apugpmemuyveckull npumep. Hecmomps Ha mo 4mo
6onbwiuHecmeo uccnedosameneli pewarom FLFPPS, ucnonb3ys
memod  paHxupyrowel  ¢yHKuuu, amom nodxo0  CHuXaem
aghghekmusHocmb Hedemkoli 3adaydu.

Bbieo0bl: [aHHoe uccriedosaHue npedcmaearnaem coboll KOMINEKCHbIL
memoo pelwieHus 3alay He4yemkoao OpOB6HO-1UHETHO20
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npoapaMMupoeaHUfl ¢ ucnonb3oeaHueM nexcuxoapatpunecxoao Memoda.
ilonyHeHHbie pe3ynbmambi npedocmaenax)m peHHyto uHtpopMapux)
uccnedoeamenaM, npaxmuKaM u nuu,aM, npuHUMaioipuM peuieHun,
Komopbie cmanKueatomca ¢ npodneMaMU onmuMU3au,uu e ycnoeuax,
Koada HemoHHan uHcpopMapun cymecmeeHHO enuaem Ha npopecc
npuHamua peuieHuu.

Kmoneebie cnoea: dpodHO-nuHeuHoe npoapaMMupoeaHue,
nexcuxoapacpunecxuu Memod, mpeyaonbHoe Henemxoe nucno.

ripoSneM cf)a3M rwHeapHor cfjpaKpi/iOHor nporpaMi/ipafta noMoTiy
neKCVKorpacf)CKor MeTOfla

LLIueaxyMap KapTMK3f AnacaMU CapacBaTM3, ayrop 3a npenucKy,
Cajed AxMad EflanaTnaHax5

aCPM VIHCTMIYT 3a Hayxy m TexHonorujy,

Bucoxa LUKona TexHMKe m TexHonoruje, Oflcex MaTeMaTMKe,
KaTaHKynaTyp, HeHrannaTy, TaMnnHafly, PenyOnuxa VlHfIinja

5AjaHfleraH mhcthtyt 3a bmcoko 06pa30Bahte,
Kaieflpa 3a npuMehteHy MaTeMaTMKy,
ToHeKa6oH, HcnaMCKa PenyOnuxa MpaH

OBTIACT: MaTeMaTMKa, panyHapcxe Hayxe
KATErOPMJA (TMn) HTIAHKA: opurnHariHM HayHHM pafl

Caxemax:

Yeod/pufb: ilpu pemaeatby npodneMa cppaxu,uoHoa npoapaMupai-ba y
peariHOM xueomy uecmo dona3u do HecuaypHoemu u oxneean”a 360a
pa3nuHumux cpaxmopa xoje Huje Moayhe xoHmponucamu. Kaxo 6u ce
npeea3uuina oea oapaHunei-ba, 3a oeaxee npodneMe npuMei-byje ce
npucmyn 3acHoeaH Ha cpa3u noaupu.

Memode: flucxycuja ce cpoxycupa Ha peuiaeatbe npodneMa cpa3u
nuHeapHoa cppaxpuoHoa npoapaMupan”a (FLFP). npeo je FLFP npodneM
npedaneH y npodneM nexcuxoapacpcxe onmuMuU3au,uje U Xao maxae je
pevueH.

Pe3ynmamu: rtpedcmaeibeH je HyMepunxu npuMep Xxoju
nojedHOcmaefbyje odjauin*en™e amopumMa. flox eehuHa ucmpaxueaua
peuuaea FLFP npodneMe xopucmefiu Memod paHaupai-ba cpyHxu,uja, oeaj
npucmyn pedyxyje ecpuxacHOcm cpa3u npodneMa.

3axfby<-iax: Oeo0 ucmpawueatbe daje donpuHOC nymeM ceeodyxeamHe
Memodonoauje 3a peuiaean”e npodneMa cpa3u nuHeapHoa cppaxpuoHoa
npoapaMupafoa noMohy nexcuxoapacpcxoa Memoda. Hana3u Hyde
dpaaopeHe yeude 3a ucmpawueane, npaxmunape u doHOCuope odnyxa
xoju ce cycpehy ca npodneMUMa onmuMU3au,uje ade Henpeu,u3He
UHtpopMapuje UMajy eenuxu ymupaj npu odnyuueafoy.

KfbyuHe peuu: nuHeapHO cppaxpuoHO npoapaMupan”e,
nexcuxoapacpcxu Memod, mpuaHaynapHu cpa3u 6po;j.
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