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ALGORITHM AND SOFTWARE TOOL FOR SOLVING THE PROBLEM OF LOCAL
PASSENGER TRAFFIC

In the context of contemporary urbanization and global environmental challenges, the optimization
of passenger transportation systems has emerged as a significant area of research, particularly in the
domain of energy conservation and ecological impact reduction. This study addresses a specific aspect of
this broad issue: the efficient utilization of empty seats in private vehicles to increase transportation
throughput without expanding road infrastructure. The central idea lies in the redistribution of
passengers who share similar or overlapping routes with private car owners, leveraging modern
information technologies to facilitate real-time matching and communication.

The work begins by outlining the conceptual foundation of the problem, emphasizing that
numerous urban residents travel considerable distances daily, while the available transportation
infrastructure remains constrained. In light of this, substantial transport efficiency gains can be achieved
by utilizing vacant seats in private vehicles. While socio-economic and motivational factors such as
environmental awareness, financial incentives, or altruistic behavior may drive such initiatives, the paper
focuses solely on the technical and algorithmic aspects of the solution, deliberately excluding the
subjective dimension of driver motivation.

A formal problem statement is constructed, modeling the city road network as a mathematical graph
where intersections are represented as nodes and road segments (quarters) as edges. Each driver's and
passenger's route is defined as a sequence of intersections, and the core condition for assigning a
passenger to a driver is the full inclusion of the passenger's route within the driver's route. This
constraint, referred to as the ""Route Rigidity Rule' (3R), ensures that neither the driver alters his route
nor the passenger deviates from his intended path.

The algorithm’s architecture is centered on string processing techniques, where route sequences
are encoded as strings and inclusion is checked using substring operations. A key function, I(d, p), is
introduced to quantify the number of overlapping quarters between a driver's route d and a passenger's
route p. This function serves as the basis for verifying route compatibility and ultimately calculating the
effectiveness of a particular distribution.

The effectiveness of the system is defined through an objective function E, representing the total
number of passenger-quarters served. The optimization goal is to maximize E by efficiently assigning
passenger requests to appropriate driver routes. The algorithm iteratively considers driver routes and
selects the best-fitting passenger routes based on maximum inclusion, ensuring each route is used only
once. An empirical example illustrates how different assignment strategies yield varying levels of
effectiveness, measured in the total number of quarters fulfilled.

To operationalize this model, a software solution was developed featuring a user interface for
inputting and processing route data. Furthermore, a methodology is proposed to estimate environmental
benefits through fuel savings, translating the system’s output into quantifiable ecological impact.
Experimental results confirm the algorithm’s stability and efficiency in handling thousands of routes,
with the software consistently distributing passengers in accordance with defined constraints and
maximizing the effectiveness metric.

Keywords: urban transportation optimization, ride-sharing algorithm, route matching, intelligent
transport systems.

Introduction
In our globalized modern world newish challenges arise in front of the scientific society. One
of the most important directions is saving of natural resources, protection of environment, and so on
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— ecological researches in short. Ecological problems may be solved in different ways: emission
cleaning, recycling, targeted technologies for the protection of certain species, etc. Important place
is taken by such branches as energy and resource saving. One can economize everywhere, during
any action and as the result it will help to save our nature and the entire planet in the end. The
simplest way of economizing is to implement some organizing or legislative measures (basically,
they differ only that in the first case their compliance is only recommended, and in the second one it
IS mandatory).

Coming closer to the concrete topic of this research it is possible to state hypothetic rule: “if
you have empty places in your private car you MUST take some passengers with the likely routes to
fulfill them”. Of course such claim violates driver’s rights and is completely unacceptable in
democratic societies (although, in Cuba, for example, drivers of ANY state cars with empty places
MUST drive any passenger, who asked it by the raised hand). In any case, it is possible to ask
private drivers to do so, or just to propose such possibility, especially if the trip would be payable.

Let’s note that totally unimportant for us does passenger pay money for the trip or not. We
will take into account the problem from the technical point of view, but the motivation of the driver
is not important, we only know that some person wants to find passengers for the specified route.

Organization of all the process is not simple and for its maximal efficiency needs for the most
modern technologies of communication and information processing (information technologies, or
IT briefly). So, actual problem, which is considered in this work, arises [1]. To solve it, firstly we
will develop an appropriate algorithm and then implement it in source codes (of some selected
programming language) giving finally working program which will allow to perform investigation
(using modeling) of all the system processes [2]. If to complement such module with mobile
application that in real-time will collect all the needed input information and then to spread
system’s decisions among drivers and passengers the product will have real wide introduction (so is
very perspective) [3].

Problem statement

Modern city is the place where millions of people live. Completely natural situation that some
people work near their homes, but most must go through tens of kilometers to reach job’s place or
by other needs. Due to obvious reasons bandwidth of existing roads cannot be increased much more
times, especially at old-planned European cities. So population, and correspondingly people’s flow,
increases, but total increasing of moving transport vehicles is impossible.

So it is expedient to search for other ways to increase people’s flows intensity. One of some
appropriate possibilities is to use empty seats in the personal private cars going by their own route
[4]. Taking into account great number of other people who need transport it is possible to find some
passengers those have the same destination (or nearby) as the private car driver [5].

The motivation of car driver may be of different type [6]:

- just financial, cause passengers will pay for the trip;

- including social considerations, cause people with small children or old people (sick or
disabled, etc) often forced to spent much time while wait for public transport (and then forced to
ride in not so comfortable conditions, like in the private car);

- taking into account ecological problems of our globalized world, in which every empty seat
in the moving car bring closer the global warming;

- complicated reasons, other.

Using this way the only task is to find passengers and appropriate drivers
and to get contact with them. It is very complicated task if do not using of modern information
technologies (IT further), but with them such problem can be solved [7]. It may be broken down
into some smaller subtasks [8]:

- passengers who do not have managed cars must inform some entity (some information
center) of their needs, i.e. note source and destination points and desired departure time;

- practically the same thing must do car driver: note source and destination points and
approximate departure time;
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- such actions do many passengers and drivers and then computer algorithm distributes
passengers among empty places in the cars.

So, for now we may start development of corresponding algorithm.

Main part

Firstly to develop any algorithm that take into account human interactions the priorities of
persons must be established. At this case two questions about involved persons priority arises:

- if some passenger’s route is less greater than driver’s initial one would he change it and
deliver the passenger to his final point?

- under the same conditions would passenger make last small section of route on foot?

To develop concrete algorithm we must answer both of these questions [9] and proposed
variant is “no” (negative). So, all the routes are rigid and further we will call this thesis the “route
rigidity rule” or “3R”. It means that during trip planning all passenger routes must be included into
driver ones or in other words appropriate driver’s routes must be larger than passenger’s. In future
advanced versions of developed algorithm there may be taken into account readiness of driver and
especially passengers to correct a little their route to satisfy each other, but for the moment, for the
first simplest algorithm version we will accept situation described above (no changes to any routes:
driver’s or passenger’s).

Next question is how to identify various routes and at a whole how to note any objects on the
map? It is proposed to note anything using crossroads numbers. Firstly all the transport
infrastructure of the city or maybe of its significant part is appeared as such mathematical object
like graph — Fig.1. Then vertices of the graph are numbered using standard rule: starting from the
upper left corner to the right and then going down. So all the intersections are numbered and
therefore any route may be presented as consequence of such numbers. Here is another one else
assumption of the algorithm that all the routes start from some intersection and finish at another
one, so there are no start and finish points between the crossroads, but only exactly at them.

1. 2 3, = 3 |
6 T g
9 10 11 12 13 14
15 16
17 18 19
20

Figurel - Part of some city transport structure presented as mathematical graph (intersections
are numbered)

Logically the sequence of numbers may be presented by simple string, for example some
driver’s route (numbered by the system for example as i) may have next representation (using
crossroads numbers):

d; ={3-6-11-10-9-17-20} (1)
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If some passenger (numbered by the system as j) has the route like
p; = {6-11-10-9-17} (2)
then it is possible to say that
pj < di (3)

(where < - is inclusion-or-equality sign) which corresponds to earlier formulated 3R-rule
about rigidity of driver and passenger routes and as the result (3) may be named the mathematical
form of 3R.

Later we will need the function I(d, p) of two arguments (which are some driver route d and
passenger route p) and which is equal to the number of common quarters presented in two these
routes.

For example, if to take two routes (1) and (2) then this function would be equal:

I(c, py) = 4

If two routes have no common quarters then:

I(di, pj) = 0.

Further, if, as it was already told, to represent each route p; (or d;) we use simple string STRp;
(or STRAd; correspondingly) then relation between routes (3) causes the same relation (4) between
strings:

STRp; < STRd; 4)

Fact (4) means that we have the occurrence of one text string into another and it is simply
verifiable with using of strings processing tools of modern programming languages like Java, PHP
or C#, so (4) is convenient enough for our general task.

Another one technical (non-principled) question is how the information about planned
drivers’ routes and desired passenger ones will be delivered to designed information system. The
most adequate way is to use specially designed mobile application for Android and/or iPhone with
which people could apply for desired passenger routes and from the other side to process passenger
requests by drivers offering planned car trips by the city. Also people who cannot or do not want to
use mobile application may use personal computer (PC) software for the same purposes (but of
course it is much less comfortable than using of mobile versions). So, the source of information for
the system it is not the deal of this work, and we will imply that all necessary data already are in the
system (and regularly updated).

So in a busy time of a day there will be much information about desired routes of the
passengers (hundreds, thousands or maybe tens of thousands of requests) and comparable amount of
route propositions from semi-empty cars’ drivers. The task of developed algorithm is to distribute
most of passengers by cars and to do it maximally effective [10]. So we have the optimization
problem which generally may be solved with using different mathematical and/or programming
methods and techniques.

But the first step of any optimization is to choose objective function of the system — this is the
computable value which we must maximize (if we have maximization problem) or minimize (if this
iS minimization one). As it is well-known, minimization task elementary can be transformed to
maximization one using next mathematical considerations:

X-?:f(X) =min < x - ? : —f(X) = max

So while it is very simple to convert one type task into another, further we will speak only
about one concrete task — the maximization problem. And returning to the question about objective
function we may say that it is needed some positive value which may characterize the effectiveness
of proposed distribution of passengers by cars: as greater is it, as more effective is the solution.

In this work we propose to use such indicator of effectiveness as total quantity of man-
quarters which concrete distribution gives. Of course each quarter in any city has its own length, but
if the trip consists of tens of quarters there will be no big error to use mean quarter length for
estimation of all the trip distances [11]. That is why such characteristic as quarters quantity is more
or less accurate and transparent (means understandable). Let’s denote the number of quarters in
route p; (or d;) by q(p;) (or q(d;)). So optimization task can be formulated as:
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E=2.a(p;)—> max, (5)

where the sum is calculated by all the passengers which were distributed by cars and got their
places.

Using functions q(p;) and I(d, p) it is possible to express formula (3) as follows:

I(di, ps) = a(py), (6)
or in other words: number of all quarters in some p; is equal to the number of common
quarters in pj and some d; — this is equivalent to thesis (3) that d; includes (or equal to) p;.

Relation (6) is the another form of 3R-rule, because all the quarters of passenger route p; are
common with driver route d;, so pj is included to d; — (3).

Equality of two routes may be expressed as:

1(di, py) = a(py) = a(dy). (7)

Relation (7) is the condition of optimal distribution of passenger route p; onto driver route dj
(complete match).

Natural situation in any transport system is that some passengers stayed without service and in
our case they may use public transport, or go by feet (maybe change destination point or own plans
and so on); it means that initial j is not equal to final j’, but they are close to each other (it realizes if
the system is really efficient, and as closer as higher is its efficiency; ideally all the passengers are
transported and j =j’) [12].

So let’s take into account next small example. Let we have in the system 3 passenger routes
and 2 planned driver’s routes with 1 free place each (we imagine the simplest case for the initial
example):

d; ={3-6-11-10-9-17-20}

d, ={19-18-17-9-10-2}

p1 = {6-11-10-9-17}

p2 = {18-17-9-10-2}

ps = {9-17-20-21}

It is possible to carry out two next variants of the passengers distribution among cars:

1) p1—di, p2—d

2) p3—dyg, p2 —d2

The efficiency (total number of quarters, which were passed by all the satisfied passengers) in
the first case is:

E, =2 a(p;) =a(p)+a(p,) = 4+4=8.

In the second one:
E,=>.a(p;)=0a(p,) +q(p;)=4+3="7.
-

So first proposed variant is (8 — 7)/8 = 12,5 % more effective than the second one.

If the number of passengers and the number of drivers is not so big, making of the distribution
is simple and all the variants may be composed by hand and calculated on the sheet of paper.
Another situation is if we have at least some dozens of routes: to find the best distribution manually
becomes impossible. In this case only automatic calculations can solve the problem.

So it is very actual task to develop algorithm and finally correctly working software to solve
the problem of passenger distribution among cars with empty places.

Mathematical formulation of this problem may be carried out using the theory of sets
formalism. Let D is the set of all driver’s planned routes which are registered at the system for the
moment :

D= {dl, dz,... dM},

where M — is total quantity of drivers’ routes.

Analogically let P is the set of all passenger’s desired routes, which are presented at the
system:
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P={ps, pz,... pn},

where N — is total quantity of passengers’ routes.

The task is to choose maximum number of elements p; from P, each of which correspondingly
to 3R-rule must be included as the part in some element d; of D (and in the first approximation of
our algorithm one d; can contain only one p; regardless of the ratio g(d;)/q(p;) that shows some
“local effectiveness” of concrete distribution of passenger route p; to driver route d;), and to achieve
maximum value of objective function (effectiveness indicator) E.

As it well known optimization task with high number of degrees of freedom is very complex
and it’s far from always possible to get the best, optimal solution, so in many cases when solving
optimization tasks then are satisfying with just good enough solution (which is not the best but is
better than overwhelming majority of other answers).

So to get such “good” solution we may use brute force process, which can be carried out into
two ways:

- taking concrete passenger and searching for an appropriate driver’s route;

- to the contrary: taking concrete driver’s route and searching for appropriate passengers.

Last way to our mind is some times better because if we have M driver’s routes than they
correspond to M-n,, passengers (which is ideally must be equal to the number N of passengers
registered in the system), where ny, — mean number of empty seats in one registered car (we think
that this value is close to 3, so in the following calculations np, = 3).

So if we search drivers for each passenger it will take near N iterations and in another case it
will be M iterations. Taking into account N ~ M-ny, it becomes obvious that search the passengers
for concrete car is more efficient (but, of course, not exactly n, times efficiently, because the
procedure itself for 1 empty seat search is simpler than search for n,, passengers filling the car, but
in general we think that less number of search iterations in outer cycle will give some benefits and
this case would be better).

Using previously stated information it is possible to develop algorithm of passengers
distribution among cars with empty places — Fig. 2.

Moving on to the specifics of constructing a software product that performs the actions
considered, we can say that firstly we need some controls to input data about drivers’ routes and
passengers’ routes. Taking into account this would be textual information, let it be two textareas
(Fig.3): left for drivers, right — for passengers. At the left textarea except the route itself also is
presented the number n,, of empty places in the car (separated by the semicolon). When all the input
information is entered into these textareas, some control must be devoted to starting calculation
process — let it be button “Go!” at the center of software window. Finally when all the output
information is ready, it must be displayed for the user, using some controls. Let it be also two
textareas in which routes are displayed structurally (not chaotically): at the left output textarea is
displayed driver’s route and to the right at the same level are displayed passengers’ routes
distributed to this driver’s route.

Also it will be useful to get some statistical information about the whole process. It may be
the value of efficiency indicator E (5), which is equal to the total number of quarters, passed by all
the distributed passengers. Also it may be displayed the number of distributed passengers and its
ratio to the total number of requests (so, the percent of satisfied passengers).

Using the total number of passed quarters Q it is possible to do some estimation of fuel saved
with developed software. Firstly, let one quarter length be 150 m = 0.15 km, then let one public
vehicle can carry 90 passengers, and finally let the fuel consumption of such vehicle is 30 | per
100 km. So, the volume of saved fuel is about:

Q-0.15/90/100-30 = 0.0005Q (8)

So it is simple to estimate the usefulness (in liters of fuel saved) of the entire system taking
total number of passed quarters and multiplying it by 0.0005.
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Figure 2 - Scheme of the algorithm to distribute passengers by cars

Next to the user interface design it is possible to take into account the structure of source
codes. As object-oriented technology was accepted all the code is located inside the classes. For the
complicated software development it may be useful to use classes for the routes:

- abstract class TRoute that is the ancestor of other classes;

- derived class TDRoute which describes driver’s route;

- derived class TPRoute which describes passenger’s route.
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Driver routes: Passenger routes: Digtributed routes:
2-3-5-7-8-11-13.3 358 2-35-7-8-11-13 Total number of quarters:
4-7-8-122 357 781112
2-5-4-3.2 4-7-8 357 14
78 781
543 4-7-8-12
4-7 4-7-8 Tatal number of passengers:
74-3 47
789 2543 7
781 5-4-3
781112 2-5-4 ) : .
254 Ratio of satisfied passengers:
Go! 0,6363636

Figure 3 - User interface of developed program and example of its using

Testing was carried out for various transport system graphs and it shows that program works
fast with hundreds of routes giving the solution instantly. Also number of passengers distributed by
cars always equal to the ny of the corresponding car. All drivers’ and passengers’ routes are used
only once. If there are many appropriate passenger routes for the current driver route the best
undistributed routes are chosen. Everything shows that software is adequate and stable and can be
used for further researches.

Conclusion

In this work there is taken into account very important problem of transport flows
intensification by using private cars of ordinary people (not taxi drivers) which has empty places
and going about their own routes. Here was developed simple mathematical model of the process,
which is based on the theory of sets. Basic element of any route is the quarter which is situated
between two intersections; number of quarters is placed to the head of the corner (in the work
widely used the function q(p), which gives the number of quarters in route p) and the number of all
the quarters passed by all the satisfied passengers is taken like objective function E of the system
(or in other words its efficiency indicator). During passenger routes distribution among driver
distributions it is used 3R-rule (“route rigidity rule”, which means that driver will not change his
route to satisfy any passengers, and the passenger will not go any part of his route by feet; as the
result all passenger routes must be included into driver ones). Also it was proposed the function
I(d, p) of two arguments (which are some driver route d and passenger route p) and which is equal
to the number of common quarters presented in two these routes.

Based on mentioned mathematical grounding it was developed the algorithm of passengers
distribution among drivers’ ones. Due to developed algorithm scheme it was carried out the
implementation of it in software with convenient windowed user interface, which may use not only
professionals of IT branch, but any PC user with medium skills.

To give developed software real application there must be improved the mechanism of getting
input information for the system work (for now all the input data is typed on the keyboard) and
delivering output solution to all the interested parties. It may be realized using an appropriate
mobile application (for Android and/or iPhone), development of which is perspective task for future
work. For now developed system may be used for modeling of passenger distributions among cars
with empty places for scientific-research purposes.
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AJITOPATM TA ITIPOI'PAMHMUMI 3ACIB JJIsI BUPIIIEHHSI ITPOBJIEMU MICIIEBUX
HACAKUPCBKUX HEPEBE3EHb

Y koumexcmi cyuacnoi ypoanizauii ma 2n006anvHux eKonozivHux npoodem, onmumizayia cucmem
RACANCUPCLKUX — NEPe6e3eHb  CMANA  GAMCIUGOI0  2aJly3310  00CNidMHCceHb, 0coOauso 6  zanysi
eHep2o30epestcenHs ma 3MeHUEeHHA 8nauey Ha HAGKOIUWHE cepedosunie. Lle docnidicennsa poszznaoae
KOHKpemHUIl acnekm uici wiupokoi npooiemu: eghekmuene 6UKOPUCIAHHA GLILHUX MICUb Y NPUBAMHUX
MPAHCROPMHUX 3Acobax 0N 30UIbUeHHs NPORYCKHOI 30amHOCMI Mpancnopmy 06e3 po3uiupeHHs
00poricnboi  ingpacmpykmypu. Llenmpanvna ides nonsazac € nepepo3nodini nacarxcupie, AKi
KOpUCHYIOMbCA  CXONCUMU  AD0 NEPEKPUBAIOUUMUCA MAaPWPYmMamu 3 61ACHUKAMU HPUBAMHUX
asmomooinie, sUKOPUCMOBYIOUU CYHACHI IHPOPMAYIlIHI MexHOo102IiT 01A noJlecuen s 3iCMasIeHHsA ma
KOMYHIKQUii ¢ pexcumi peaivbHo20 1acy.

Poboma nouunacmovca 3 6uKaady KOHUEnMYyaavHOi OCHO8U RNpPOOIeMU, RIOKPeCaIow0YU, L0
YuCneHHi MICbKI dcumesti W(0OHA O0NAIOMb 3HAUHI I0CMaHi, MoOi AK O0OCMYHHA MPAHCHOPDMHA
iHhpacmpykmypa 3a1umacmoca oomedricenor. 3 02110y HaA ye, 3HAYHO20 NIOGUWEHHA eheKmUugHoCmi
MPAHCROPMY MONHCHA O0CAZIMU, GUKOPUCHOGYIOUN Gi/IbHI MICUA 6 NPUBAMHUX MPAHCROPMHUX 3ACOOAX.
Xoua coyianvno-exonomiuni ma momueayiini ghakmopu, maki aK ekonoziyuna oo0iznanicms, inancosi
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cmumyau ab6o anbmpyicmuuna no6eodiHKa, MONCYmMb CHMUMYAIO6AMU MaKi iHiyiamueu, cmammsa
30CepeodcyEmnca GUKIAIOYHO HA MEXHIYHUX MaA an20pUMMIYHUX ACHEKMAx pilieHHA, HAGMUCHO
GUKIOuaIOuU cyd'€KmusHuIl eumip momueayii 600iis.

Ilobyoosano gopmanvny nocmamoexy npoodaemu, AKA MOOENIOE MEPEHCYy MICbKUX O00pic AK
MamemamuyHuil zpagh, 0e nepexpecmsa npeocCmasieHi AK Y3, @ ceeMeHmu 0opiz (keapmanu) aK peopa.
Mapuwipym KodxcHo20 600ia ma nacaxcupa 6U3HAUACMbCA AK NOCAI008HICMb nepexpecmsv, d 0CHOGHOIO
YMOGOI0 01171 NPUBHAYUEHHA RACAIHCUPA B00IEGI € NOGHE GKINIOUEHHA MAPWIPYIY RACANCUPA 00 MAPUIPYHLY
600in. Ile oomedrcennsn, ake Hazusacmoca «Illpasunom rscopcmxocmi mapwpymy» (3R), capanmye, wio Hi
600iil He 3MIHIOCE CBIll MapUIPym, Hi RACAICUD He GIOXUIACMbCA 60 3ANTIAHOBAHO20 WIAXY.

Apximexmypa anzopummy 30cepediicena Ha memoodax 00poOKu paokKie, 0Oe RnoOcAi00eHOCHI
Mapupymis KoOyiomuca AK pAOKU, a 6KII0YEHHA NEPEGIipACMbCA 3a 00NOMO2010 onepayiil 3 niopAoKamu.
Kniouoea ¢pynxuyia I(d, p) 6600umscs 013 KinbKicHoi ouinKu KilbKoCmi nepeKpusaroiux Keapmanie mixyc
mapuipymom 600ia d ma mapwpymom nacaxcupa p. Ila ¢ynxuyia cayyscums ocrnoeorw ona nepegipku
CyMICHOCHI Mapwpymie ma, 3peuimoro, pO3paxyHKy epeKmueHocmi neeno20 po3nooiny.

Edexmusnicmo cucmemu euznauacmoca yinvosoio @yuxuyicio E, aka npedcmaensne 3azanpHy
KiIbKicmb 00C1y208y8aAHUX NACAICUPCOKUX Keapmanie. Memoto onmumizauii € maxcumizayia E winaxom
ehekmuen020 NpUHAUEHHA 3ARUMIE nacaxy@cupie @iONOGIOHUM Mapuipymam 600iie. Anzopumm
imepamueHo po3enadae mapuipymu 600iié¢ ma eUOUPAE HAUKPAW NACANCUPCOLKI MAPUIPYMU HA OCHOGI
MAKCUMATILHO20 8KTIOUEHHA, 2APAHMYIOUU, W0 KOHCEH MAPWIPYM GUKOPUCHOBYEMBLCA JIUMie 00UH Pas.
Emnipuunuii npuknad inwocmpye, AK pi3Hi cmpamecii npusnaueHHsa 3ade3neyyromsy pizHUI pieeHd
ehekmuenocmi, W0 UMIPIOEMBCA 3A2ATbHOI0 KITbKICHIO 6UKOHAHUX KEAPMAie.

Jlna enpoeaodrcennsn uiei mooeni 0Oyno po3poobaeHo npozpammue piuiennsa 3 iHmepgheicom
Kopucmyeaua 011 66e0eHHA ma 00pooku oanux npo mapuipym. Kpim mozo, 3anpononoseano
Memo00/102i10 OUIHKU eKOJI0ZIUHUX nepesaz 3a PaAXyHOK eKOHOMII naiuea, nepemeopioodu pe3yismamu
cucmemu Ha  KilbKiCHO  eumipHuil  exonociunuil  enaue. Excnepumenmanvui  pesynomamu
niomeepoicyloms cmaoiibHicmb ma eekmueHicmey aizopummy 6 o0poouyi mucay mapuipymis, npu
UbOMY HpOZpAMHE 3a0e3nedeHHA NOCAI008HO PO3NOOINAE RACAHCUPIE GIONOGIOHO 00 BUHAUEHUX
oOMmerceny ma MaKCUMIzye NOKA3HUK eheKmueHocmi.

Kniouosi cnosa: onmumizauia MicbKozo mMpaHcnopmy, aizopumm CRUIBHO20 GUKOPUCHIAHHA
noI300K, 3iCMAg1eHHA MAPUIPYMi6, IHMe1eKmyaibHi MPAHCROPMHI CUCHEMU.
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