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PERFORMANCE ANALYSIS OF OPTIMIZATION METHODS FOR SOLVING
TRAVELING SALESMAN PROBLEM

The subject of this research is distance and time of several city tour problems which known as traveling salesman problem (tsp). The
goal is to find out the gaps of distance and time between two types of optimization methods in traveling salesman problem: exact and
approximate. Exact method yields optimal solution but spends more time when the number of cities is increasing and approximate
method yields near optimal solution even optimal but spends less time than exact methods. The task in this study is to identify and
formulate each algorithm for each method, then to run each algorithm with the same input and to get the research output: total
distance, and the last to compare both methods: advantage and limitation. Methods used are Brute Force (BF) and Branch and Bound
(B&B) algorithms which are categorized as exact methods are compared with Artificial Bee Colony (ABC), Tabu Search (TS) and
Simulated Annealing (SA) algorithms which are categorized as approximate methods or known as a heuristics method. These three
approximate methods are chosen because they are effective algorithms, easy to implement and provide good solutions for
combinatorial optimization problems. Exact and approximate algorithms are tested in several sizes of city tour problems: 6, 9, 10, 16,
17, 25, 42, and 58 cities. 17, 42 and 58 cities are derived from tsplib: a library of sample instances for tsp; and others are taken from
big cities in Java (West, Central, East) island. All of the algorithms are run by MATLAB program. The results show that exact
method is better in time performance for problem size less than 25 cities and both exact and approximate methods yield optimal
solution. For problem sizes that have more than 25 cities, approximate method — Artificial Bee Colony (ABC) yields better time
which is approximately 37% less than exact and deviates 0.0197% for distance from exact method. The conclusion is to apply exact
method for problem size that is less than 25 cities and approximate method for problem size that is more than 25 cities. The gap of

time will be increasing between two methods when sample size becomes larger.
Keywords: traveling salesman problem; optimization method; exact method; approximate methods; gaps.

Introduction

Traveling salesman problem, called TSP is a
description of a large class of problems known as
combinatorial optimization problems and literally also
known as a Chinese postman problem or single vehicle
routing problem (VRP). Many real-world problems can be
modeled as variants of TSP as a real-world problems are
often more complicated than TSP. Since there are many
powerful tranformation technique to convert the variants
to TSP, any outcome for TSP can be used for a wide
variety of real-world of problems [1,2]. TSP is one of the
most important transportation problems in operational
logistics. Transporation is needed to guarantee the
mobility of people and goods and as part of the economic
system, transportation has an important function in
national development [3]. The concept of TSP is described
as follows: a salesman or a vehicle has a number of cities
to visit with a distance of time between two cities and
each city is visited only once (Hamiltonian cycle) and
returns to the starting city then the total distance
or time is minimized [4, 5, 6]. Distance is a key factor in
transportation. According to [7, 8] the distance
controls for transportation cost, and for health center,
distance plays a crucial role in health service
accessibility [9], for food distribution, distance should be
considered when assessing the environmental impact of
transporting food [10]. Transportation cost is about one
third or two third of total logistics cost [11]. The facts tell
us about the need to search the shortest route in
order to minimize cost, minimize risk and minimize
damage.

There are two types of optimization methods: one is
exact method and the other one is approximate method
[12]. Exact methods produce optimal solutions and
approximate (heuristics) methods produce high solutions

in a reasonable time but no guarantee optimal solution.
Brute force, Branch and Bound, Dynamic Programming
are examples of exact methods or limited search methods
[13] where Artificial Bee Colony, Tabu Search and
Simulated Annealing are examples of approximate
methods. Although approximate method does not produce
optimal solution but it has some advantages such as short
searching time of solution compared to exact methods,
near optimal solution even optimal, and simplicity of
implementation.

Brute Force algorithm searches all solution space,
exhaustive search for combinatorial problem, generates a
list of all potential solutions to the problem in a systematic
manner and evaluates potential solutions one by one,
disqualifies infeasible ones and keeps track of the best one
found for an optimization problem [14].

Branch and Bound (B&B) algorithm is a
fundamental and widely used methodology for producing
exact solutions to NP-hard optimization problems. This
method is proposed by Land & Doig. B&B algorithm
creates and prunes the nodes and this happens in a
recursive way. This strategy has three main components:
branching, bounding, and the selection of the next node.
Important decisions have to be made that influence the
performance of the algorithm [15] this solves a discrete
optimization problem by breaking up its feasible set into
smaller subsets, calculating bounds on the objective
function value over each subset and using them to discard
certain subsets from further consideration. The bounds are
obtained by replacing the problem over a given subset
with an easier problem, such that the solution value
of the latter bounds that of the former. The procedure ends
when each subset has either produced a feasible
solution or contains no better solution than the one
already in hand. The best solution found is a global
optimum [16].
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Artificial Bee Colony (ABC) algorithm is a heuristic
method and optimization algorithm that comes
under Swarm Intelligence and inspired by social behavior
of natural bees. This method introduced by Dervis
Karaboga in 2005. The term swarm is used in
a general manner to refer to any restrained
collection of interacting agents or individuals. This ABC
algorithm has been compared with that of differential
evolution (DE), particle swarm optimization (PSO) and
evolutionary algorithm (EA), and the result shows the
ABC perform better than DE, PSO and EA [17]. Bee
colony optimization has beeen successfully applied to

various hard combinatorial optimization problems,
mostly in transportation, location and scheduling
fields [18].

Tabu Search (TS) algorithm is a powerful algorithm
approach that has been implemented with great
success to any difficult combinatorial problems and
generally provide good solutions very early in
the search. TS was proposed by Fred Glover in 1986
which allow Local Search (LS) to overcome local
optima. The basic principle of TS is to pursue
LS when finds a local optimum by allowing non
improving movement and back to previous visited is
prevented by the use of memories which called tabu
lists [19].

Simulated Annealing (SA) algorithm is a heuristic
algorithm for obtaining good solutions and has several
interesting features such as easy to implement, can be
generally used to a wide range problems and can provide
high quality solutions to many problems [20]. SA is
regarded as one of most commons heuristics
technique [21].

Based on the paper published above, both exact and
approximate methods have outstanding performance
where exact method yields optimal solution but time
consuming, and on the other hand, approximate yields
near optimal solution but faster than exact method. From
this point of view, performance analysis needs to be
conducted to get the percentage of difference both
solution and processing time, so the goal in this
paper is to find how large the differences are for solution
and time between exact and approximate methods
based on case study of goods distribution to varied
number of destinations in cities — small and medium
size.

Materials and methods

1. Brute Force (BF) algorithm is a straightforward
approach and usually based on problem statement
and definitions of concepts involved. This solution to

combinatorial problems, this suggests generating
each and every combinatorial object such as
permutations, combinations or subsets of

a set of the problem, selecting those of them that
satisfying all the constraints, and then finding a desired
object [22].

%lnput: a list P of n (n > 2) points Py = (X1,Y1), ...,
Pn= (Xn, Yn)

%Output: Indices index1 and index2 of the closet
pair of points

Dmin € «

fori<1ton-1do

forj<i+1ltondo

d € sqrt ((xi - )2+ (Y - yj)z) //sqrt s

the squre root function
if d <dmin
dmin € d; index1 € i; index2 € j
return indexl, index2

2. Branch and Bound (B&B) algorithm

The branch and bound (B&B) algorithm implicitly
enumerates all possible solutions to the problem
under consideration, by storing partial solutions
which called subproblems in the structure of tree.
Unexplored nodes generate children by partitioning the
solution space into smaller regions that can be solved
recursively (branching) and rules are used to prune off
regions of the search space that provably suboptimal
(bounding). When all trees has been explored, the best
solution found in the search and is returned [23]. The
pseudocode is:

Set L = {X} and initialize X

whileL #¢:

Select a subproblem S from L to explore

If a solution X‘e{XGS|f(x)<f(>2) ) can
be found : Set X = X'

If S can not be pruned:

Partition Siinto S;, S,, ..., S

Insert S;, S,, ..., S, into L

Remove S from L
Return X

r

r

3. Artificial Bee Colony (ABC) algorithm

ABC algorithm is simple, easy, very fast and it can
be effectively applied to combinatorial optimization
problem, in this algorithm, the bees are divided in three
groups: employed bees, onlooker bees and scout bees.
Each food source position represents a candidate solution
of optimization problem. The number of employed bees or
the onlooker bees is equal to the number of solutions in
the population.

This below equation represents an initial solution
which random route between 1 and 25 generated by this
equation. At the same time, a scout bee searches the new
foods when a source is abandoned [24, 25]:

X; = X" +rand (0,)(x[™ —x") , @

where abandoned source is X, and je{12..D }; D is

the number of optimization parameters

This following equation represents the employed bee
phase that performs random modifications on adjacent to a
solution.

Vi = Xij + i (Xij = Xij) (2)
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where:  ke{12,.,SN}and{1,2,..D}

chosen indexes, but k has to be different from i; ¢ ; is a

are randomly

random number between -1 and 1; x; is a comparison

of two food positions; SN is the number of food
sources.

The number of food sources is equal to the number
of employed bees

Then, the last equation, onlooker bee choose a food
source with probability proportional to the quality of food
source

1 .
— if 20
fitness, =< 1+ f; ' ®3)
1+abs(f,) if f,20

where f; is the fitness value of the solution i

In this study, number of cities is 6, 9, 10, 16, 17, 25,
42, 58 and the manipulating operators are swap, insertion,
and reversion.

A short algorithm is shown below [26]:

Initialize population.

Repeat

Place the employed bees on their food sources and
determine their nectar amounts

Calculate the probability value of the sources with
which they are preferred by the onlooker bees

Place the onlooker bees on the food sources
depending on their nectar amounts

Stop the exploitation process of the sources
exhausted by the bees

Send the scouts to the search area for discovering
new food sources randomly

Memorize the best food source found so far

Until requirements are met

4. Tabu Search (TS) algorithm

The main idea of this algorithm is allowing climbing
moves when there is no improving neighbouring
solution exists such as a move is allowed even if a new
solution s’ from neighbourhood of the current solution s is
worse than the current one. In nature, return to
the locally optimal solutions previously visited
is not allowed in order to avoid cycling of the search. TS
is based on a methodology of prohibitions: some
moves are frozen (tabu) from time to time. The
pseudocode for the standard (pure) tabu search as
follows [27]:

Function tabu_search(s);

/I input: s — the initial solution; output: s* - the best
solution found //

s*:=s5;

initialize the tabu list T;

repeat // continue the main cycle of TS //

given neighbourhood function &, tabu list T, and
aspiration criterion,

find the best possible solution s’
€ 0'(s) c 4(s), where &'(s) consists of solutions that (or

their "attributes") are not currently in the tabu list T or
satisfy the aspiration criterion;

S: =s’; // replace the current solution by new one //

insert the solution s (or its "attribute™) into the tabu
list T;

if f(s) < f(s*) then s* : ='s; // save the best so far
solution //

update the tabu list T

until termination criterion is satisfied;

return s*

end

5. Simulated Annealing (SA) algorithm

Is very usefull in finding global optima in the
presence of local optima large numbers. The simulated
annealing algorithm starts from a higher temperature
which is called the initial temperature. When the
temperature  decreases  gradually, the  solution
tends to be stable but the solution may be a
local  optimal  solution.  Pseudocode is  as
follows [28]:

Input: initial temperature TO, minimum temperature
Tmin, maximum number of iteration Kmax, probablity of
temperature drop p;

Output: the optimal solution Xpest;

Generating an initial solution Xo;

xbest < XO;

Computing the value of objective function f(Xo) and
f (Xbest);

Ti € To;

Whlle Ti > Tmin dO

Af & f (Xnew) —f (Xbest);

IfAf < O then Xbest é Xnew;

Endif

Af

If Af >0 then p(—e?;
If ¢ € random [0,1] > p then Xpest € Xnew;

Else Xpest € Xboest;
End if

End if

i<i+L,Tic pxTi
end while

Return Xbest;

Research Methodology

Doing this research, there are some steps that must
be followed, starting from goal setting, analysing
and drawing the conclusion which can be seen
in fig. 1.

Results and Discussions

1. Results
By using MATLAB program based PC, the results
for every algorithm indicated in table 1.
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v

Goal of Research:
To find the differences of total distance and
process time between exact and approximate
method

Input for research:

googlemaps

1. Coordinates of 25 cities in Java island from

2. Euclidean distance between two destinations
3. Distance data from tsplib: dantzig42 and gr17

Exact Methods:
1. Brute Force algorithm
2. Branch and Bound algorithm

v

Approximate Methods:

1. Artificial Bee Colony algorithm
2. Tabu Search algorithm

3. Simulated Annealing algorithm

Comparing the total distances and process
time by using software Matlab

v

Analysis the differences (gap) between
exact and approximate methods

v

Conclusion and further development

Fig. 1. Research Methodology

Tabel 1. Comparison of distance and time

6 cities 9 cities 10 cities 16 cities (tf;;IllZ)) 25 cities Daz;zl:g;Q Brazil58 (tsplib)

Algo | Dist | Time | Dist | Time | Dist | Time | Dist | Time | Dist | Time | Dist | Time | Dist | Time Dist Time
BF* 587 2 608 18 861 111 - - - - - - - - - -
B&B | 587 0.14 608 0.06 | 861 | 031 | 1465 | 4.69 | 2,085 | 3.87 | 2,251 | 12,750 | 699 187 | 25,395 | >82,800
BKS 2,085 2,251 699 25,395
ABC | 587 5 608 5 861 6 1,465 7 2,085 6 2,251 6 699 117 | 25,400 740

TS 587 5 608 6 861 7 1,636 11 2,085 12 2,556 22 856 51

SA 587 34 608 23 861 26 1,465 33 2,085 30 2,274 29 774 29

*the time cost is too expensive; Dist means distance; BKS = Best Known Solution

In this study, the first thing to see is the results of
distance for each algorithm. In the case of 6 cities to 10
cities, all algorithms vyield the same distances and
competitive process time. Starting from study of 16 cities,
TS does not vyield optimal solution where SA
starts from the case of 25 cities. BF algorithm is less
efficient tool when the cities grow to more than 10 cities,
because it will grow like n!, so if there is 11 cities, then
time needed will be 11 times as long as the time
for 10 cities. When the number of cities is increasing to
more than twenty cities, one can benefit from approximate

method becaue it has less time than exact method and the
result is also optimal. ABC algorithm is more powerful
than others and from time aspect, ABC has less
time about 37.43% than B&B algorithm for case
Dantzig42 shown in fig. 2. ABC algorithm also
tested for tsplib brazil58 shown in figure 3, the distance
deviates only 0.0197% but amount of time is increasing
compared to Dantzigd2. For case of cities is less
than or the same as 10 cities, both exact and approximate
methods show the same distance, the gap is only
in time.
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Fig. 3. ABC algorithm tested on brazil58 tsplib

2. Discussions countries in order to increase conviction for users both for
There are numerous algorithms and cases now, then  distance and time. According to [29], B&B algorithm is
each algorithm in this manuscript must be tested on larger  suitable for solving less than 60 locations, then one should
size, validated and compared with other algorithms consider to apply approximate method.
especially approximate methods and cases from other
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Conclusions and Further Development

Transportation distance can be minimized by
choosing the shortest route. There are two optimization
methods, one is exact and the other is approximate. Exact
methods — Brute Force and Branch and Bound algorithms
provides optimal solution but Brute Force algorithm yields

about n! when the number of cities is more than 10, and
Branch and Bound algorithm is less efficient in time when
the number of cities is more than 25 cities than
approximate method — Artificial Bee Colony algorithm.
Exact method is fit to problems less than 25 cities and
Approximate method is fit to problems larger than 25
cities.
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AHAJI3 E@EKTUBHOCTI METOIIB ONTUMI3AIIII JIJIsI BAPIIIEHHA
ITPOBJIEMM ITPOJABLIA, IO ITOJOPOXKYE

IIpeamerom OTO JOCIHIIKEHHS € BIICTaHb Ta Yac AEKUIBKOX MPOOJIEM 3 eKCKYpCisIMH MIiCTOM, SIKi BiZIOMi SIK IpoOeMa MpoaaBIsi-
MaHZIpiBHUKa (nmM). Meta moidrae B ToMmy, mo0 3’sCyBaTH PO3PUBH MDK BiICTaHSAMH Ta 9acOM MDK JBOMa THIIAMH METOJIIB
ontuMizanii y npo6iemi npoxaBIs, Mo MOJOPOXKY€E: TOUHUM Ta PHOIM3HUM. TOYHHMIT METO/] 1ae ONTUMAIbHE PillleHHs, ajle BUMarae
OiNTbIlie Yacy, KO KiJIbKICTh MiCT 301TBIIYEThCS, & MPUOIU3HIA METOJT Ja€ Mal)ke ONTHMANbHE PIllICHHS, HABiTh ONTUMAIIBHE, aje
notpedye MeHIIe 4acy, HDK TOYHI METOIU. 3aBAaAHHSAM LLOTO JOCIIIKCHHS € BH3HAYUTH Ta COPMYIIOBATH KOXKEH aITOPUTM JUIS
KOYKHOTO METOJLY, TIOTIM 3aITyCTHUTH KOJKEH allOPUTM 3 OJIHAKOBUM BXOJIOM i OTPHMATH PE3YJIbTaT AOCHI/UKCHHS: 3arajbHa BillCTaHb,
sIKa HAJIaCTh MOXIIMBICTH MOPIBHATH OOMIBAa METOIH: iX MepeBary Ta oOMekeHHs. Bukopucrani meroau — anroputmu Brute Force
(BF) ta Branch and Bound (B&B), siki kmacu¢ikyroTbes SIK TOYHI METOIM, MOPiBHIOIOTECS 3 anroputMamu Artificial Bee Colony
(ABC), Tabu Search (TS) ta Simulated Annealing (SA), siki kIacu(ikyrOTbCs SK MpUOMM3HI MeTonu, abo BiIOMI SK METOIH
eBpuctukd. L{i Tpu HaOIMXKEHI METOM O0OpaHi, OCKIJIBKH BOHH € ¢(DEKTHBHUMH allTOPUTMAaMHU, TPOCTi y peanizanii Ta 3a0e3neuyoTh
XOpOUIi pillleHHs JJIsi KOMOIHATOPHUX 3aja4 onTuMizanii. To4HI Ta IPHOIM3HI aNrOPUTMH NEPEBIPSIOTHCS Y KIJTBKOX po3Mipax 3a1ad
eKcKypcii MicToM: 6, 9, 10, 16, 17, 25, 42 1a 58 mict. 17, 42 Ta 58 micT BuOpaHi 3 mmlib: 6i0Ti0TeKH 3pa3KiB eK3EMIUIAPIB IS MM a
IHIINI B3STI 3 BEMUKHUX MicT ocTtpoBa SIBa (3aximuwmii, [lentpanpuuii, Cxinuuii). Bei anroputvu 3amymieni nporpamoro MATLAB.
Pe3yabTaTH MOKa3yOTh, II0 TOYHUI METOJ Kpalluii y Yaci 3a 00CcAToM 3aBIaHHS Ha MEHIIE HiX 25 MicT, KOJIH 1 TO4HI, 1 MpUOIH3HI
METO/IM JIal0Th ONTUMAalbHE pimmeHHs. Jjist o0CATiB 3aBHaHHs, siIKe BpaxoBye Oinbiie 25 mict, npubnusuuii merox — Artificial Bee
Colony (ABC) nae xpammii gac, sskuii mpubausHo Ha 37% MeHIe, Hixk TouHuM, 1 Bigxmwiserses Ha 0,0197% ams BincraHi Bil TOYHOTO
MeToay. BHCHOBOK MoiArae y 3aCTOCyBaHHI TOYHOTO METOAY Ui 0OCATY IMpoOieMu MeHIIe 25 MicT Ta MPUOIH3HOTO METOAY ISt
o0csary mpobaemu Oinbline 25 MicT. Po3puB y 4aci Oy e 30i1bIIyBaTUCS MiX JBOMa METOJJAMHU, KOJIU 00CSAT BUOIPKHU CTa€ OLIBIIIM.
Karwouogi ciioBa: npoGiemMa mpoaBis, 10 MOJOPOKY€E; METOJ] ONTUMI3AIIiT; TOYHHI METO/T; HAOJIMKEHI METO/TH; MPOTATHHH.

AHAJIN3 3OPEKTUBHOCTH METOAOB ONITHUMHU3ALINU 1J1A PELHHIEHU ST
IMPOBJIEMBI ITPOJABIIA, KOTOPBIU ITYTEINECTBYET

IIpenMeToM HACTOSIIETO HCCIIEAOBAHMS SIBISIETCS PACCTOSIHUE M BPEMs HECKOJIBKHX MPOOJIeM C SKCKYPCHSIMHU 10 TOPOJY, KOTOpPBIE
W3BECTHBI KaK Mpo0iema npojaBua-myreniecTBeHHuka (mmim). Lleab cocTonT B TOM, 4TOOBI BEISICHUTE Pa3phIBBI MEXKITY PACCTOSTHHUIMHU
U BpPEMEHEM MEXIy [IByMs THIAMH METOJOB ONTHMH3alMd B Ipo0ieMe NpojaBla, KOTOPHIH IyTENIECTBYEeT: TOYHBIM U
MpuOMM3UTENPHEIM. TOYHBI METOA IaeT ONTHMAIbHOE peIleHne, HO TpeOyeT Ooibllle BPEMEHH, KOTZa KOJIMYECTBO TOPOIOB
YBEIMYINBACTCS, a IPUMEPHBIH METOA AaeT MOYTH ONTHMANbHOE PEIIeHHe, AaKe ONTHMAIbHOE, HO TpeOyeT MEHbIe BPEMEHH, YeM
TOYHBIE METOJBI. 3ajavell JaHHOTO HCCIICIOBAHUS SIBISIETCS ONPENEIHTh M CHOPMYIHPOBATH KAXKABIH alTOPUTM U KaXKIOTO
METOJ[a, 3aTeM 3allyCTHTh KaKABIH aITOPUTM C OAMHAKOBBIM BXOJOM M IOJIYYHTH PE3yJbTaT HCCIEJOBaHMS: OOIee pacCTOSHUE,
KOTOpOE JacT BO3MOXKHOCTh CPaBHHUTH 00a METOJa: UX MPEHMYIIECTBO M OrpaHHYeHus. Vcronp30BaHHbIE MeTOABI — MeToAbl Brute
Force (BF) u Branch and Bound (B & B), koTtopble KIacCHPUIMPYIOTCS KaK TOYHBIC METOJBI, CPABHUBAIOTCS C alrOPHUTMaMU
Artificial Bee Colony (ABC), Tabu Search (TS) u Simulated Annealing (SA), koTopbie KIaccuGUIUPYIOTCs KaK MPUOIN3UTEIBHbIE
METOJbl WJIM M3BECTHBI KaK METOJbl IBPUCTHKH. OTH TpPH TNpPUOIMKEHHBIE METOJbl BBHIOpAHBI, ITOCKOJBKY OHH SIBISIOTCS
3¢ }EeKTHBHBIMA AITOPHUTMAaMH, IPOCTHI B peaNM3alMy ¥ OOECTIeUMBAIOT XOPOIIHE pEeHIeHHs AI1 KOMOWHATOPHBIX 3aj1ad
OoNTHMHU3anUH. TOYHBIE W MPHUOIN3UTENBHBIE alTOPUTMBI IPOBEPSIOTCS B HECKOIBKUX pa3sMepax 3a1ad dKCKypCHH 10 ropoxy: 6, 9,
10, 16, 17, 25, 42 u 58 ropomnos. 17, 42 u 58 ropoaoB BeiOpans! u3 mmmlib: 6ubinoTekn 06pa3OB IKIEMIUIAPOB IS TIIIIT; & IPyTHe
B3ATHl W3 KPYIHBIX TopomoB ocTpoBa fIBa (3amamubii, Llentpambueiii, Bocrounsii). Bece anropuTMer 3amymieHs! mporpammoint
MATLAB. Pe3yabTaThl NOKa3bIBAIOT, YTO TOYHBIH METOJ JIydllle BO BPEMEHH 10 00beMy 3a/laHusl Ha MeHee YyeM 25 roposioB, Korjaa
Y TOYHBIE, U TIPUOIM3UTEIBHBIE METO/IBI IAI0T ONTUMaNbHOE perieHue. {11 00beMOoB 3a1a4n, KOTopas y4uThIBaeT Oosee 25 roposos,
npubnnsutespHbii Meros - Artificial Bee Colony (ABC) maer nyuiiiee Bpemsi, KOTOpOe NMPUMEPHO Ha 37% MeEHbIIE, YeM MPH TOYHOM
MeToje, ¥ oTkiaoHsercs Ha 0,0197% s paccTosHUsI TOYHOrO MeToja. BbIBOJA 3aKiIi0o4aeTcsi B MPUMEHEHWH TOYHOTO METOoJa JUis
o06bema nmpobreMbl MeHee 25 TOpoJOB U MPHOIH3HTEILHOTO METOAa ISt 00beMa IpobiaeMs! Ooree 25 TropooB. Pa3psiB BO BpeMeHH
OyZeT yBeINIHBATHCS MEXKAY ABYMS METOAAMH, KOT/1a 00BbeM BBIOOPKH CTAaHOBHUTCS OOJIBIIIE.

KnioueBbie ciioBa: mpobiema NpojaBlia, KOTOPBIH IyTEIIECTBYET; METOJ ONTHUMH3AIMU; TOYHBIA METOX, NMPHOIIKEHHEBIE
METOJIBI; Pa3pHIBEL.
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