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Abstract: With the development of communication
networks, their structures have also evolved and
improved. Today the prospective development and
congtruction of telephone networks of al levels of
hierarchy calls for ingght into their structures. The aim
of this paper is determination and analysis of the
efficiency of the most widespread structures of public
telephone networks according to specific criteria for
effectiveness. The paper sets the following tasks. 1) to
andyze the most common dtructures of telephone
networks and to build them on a particular area taking
into account the initial data and methods for nodes
locating; 2) to establish parameters of the telephone
networks efficiency; 3) to caculae the chosen
parameters for the building of structures and conduct a
guantitative and qualitative analysis of the results
obtained. The relevancy of this work is explained both
by the lack, in scientific literature, of quantitative
research into the parameters of efficiency of telephone
networks with different structures and by practical needs
related to the common use of various structures of the
communication networks.
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1. Introduction

A telephone communication network is formed by
switching nodes (telephone exchanges), data terminal
devices, connecting channels and communications lines
[1].The networks can have different structures, i.e. differ
in number and location of nodes, as wdll as in character
of their interrelation. There are different types of Public
Switched Telephone Networks (PSTN) [2], namely:
international, national (inter-city), zona, municipal and
rural. Networks of the lagt two types share a common
name — local area telephone networks (LTN). According
to [1-3], the main costs assigned to building a network
are spent on line structures and therefore the problem of
choosing a network structure from the perspective of the
highest efficiency levd is so pressing.

The aim of this paper is determination and analysis
of the efficiency of the most widespread structures of

public telephone networks according to specific criteria
for effectiveness.

2. Choosing telephone network structuresto be
studied in theterms of efficiency

On analysing the PSTN, it should be noted, that
such main structures as fully-connected and radial-nodal
are the basis for the construction of internationd,
nationa and zonal telephone networks. And such
structures as linear, nodal, star-like and circular are
found only in certain types of PSTN, in particular, loca
with incoming message nodes (LTN with IMN), local
with incoming and outgoing message nodes (LTN with
IMN and OMN), non-zoned local, and rura [2, 4]. Todo
research, we chose seven structures that are appropriate
for the building of PSTN of different hierarchy levels,
namely: fully-connected, star-like, linear, radial-nodal
structures, a network structure with IMN, IMN and
OMN, as well as a circular one. For these structures to
be built, there were set eight digital switching systems
(DSS) that are located on the territory with a population
of 1 million habitants. The determination of one DSS's
capacity was provided by the standard for Ukraine
density of telephone devices in accordance with ITU - T
recommendations taking into account the coefficient of
long-term development of the PSTN. Then the capacity
of one DSS is 25000 subscriber lines (DL). The
dimension of the territory on which the DSS is located
has been chosen among the typical areas of the cities
with the same population (100 square kilometers). To
ease the task, we have chosen the territory that can be
placed on an A4 sheet of paper and has the following
dimensions A= 8 km "~ 12 km = 96 sg. km. Depending
on the initial data, the structure of the network can be
selected taking into account a given location of nodes or
a given fixed territory [3]. The former structure is called
a graph network mode, the latter - a territory-oriented
network. In the work, the fixed territory that is shown in
Fig.1is chosen in the scale of 1:50000. The geometrical
principle of the network structure optimization is applied
to alocate the nodes on this particular territory [3].
According to this principle, the entire territory A is
divided into equidimensional e ements of the surface
F represented by rectilinear polygons that gives the
possibility to fully cover this territory with the
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elements. In the paper, we accept the quadrangular
form of the dements F, with the quantity of the
elements F being equal to the quantity of nodes, i.e. 8.
The sizes of the element F sides (legs) are derived from
Fig. 1, and the value of A¢ :1;, =3 kmand |,=4 km. In

order to determine the DSS location in the dement F,
we apply the arithmetic method [3]. This method is
to provide the equal number of information sources
on the left and on theright, from above and from bel ow
relative to the node set. The even location
of information sources is accepted as a condition. It is
also specified, that all these eight DSS with the
accepted numeration are located in the centers of the
dements F (Fig. 1). For further research, the
calculated distances between telephone exchanges are
tabulated in Table 1.
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Fig. 1. Layout of the digital switching systens.
Table 1

Distance between DSS, km

Ne DSS| 31 32 33 34 41 42 43
31 0 3.0 5.0 4.0 998 | 7.21 6.0
32 3.0 0 4.0 5.0 7.21 5.0 3.0
33 5.0 4.0 0 3.0 6.0 3.0 5.0
34 4.0 5.0 3.0 0 9.0 6.0 7.21
41 998 | 7.21 6.0 9.0 0 3.0 5.0
42 7.21 5.0 3.0 6.0 3.0 0 4.0
43 6.0 3.0 5.0 7.21 5.0 4.0 0

3. Parametersof telephone network efficiency

The research into the efficiency of telephone
networks with the above-enumerated structures was
done on the basis of economic indicators and
parameters of reliability. The economic indicators
include:

1) A bandwidth in channels of one kilometer of the
network E, chan./kilometer (introduced by the
authors of the paper). This parameter directly
characterizes the network bandwidth, that is
measured by the number of channds V per
kilometer of the whole network length L :

E= Vf , chan./km. 1)

The whole network length L is determined as
the sum of lengths of all lines (arcs) of the network,
and depends on the structure of the network being
studied. To determine the number of channels V , it
is necessary to calculate load intensities in every
node in the network, interexchange load, and at
specified call losses define the number of channelsin
every arc. The total number of channels in the
network is determined as the sum of channels of all
network lines (arcs).

The calculation of the number of channelsV in the
arcs required for the transmission of load from the DSS
is conducted by employing the first Erlang formula at the
call losses p =0.005 [4]:

YV
é(vi/i!)

i=0

p=E,(Y)= @)

where E, (Y) are the losses of the fully accessible

non-blocking beam with lines V , that is supplied by
the load Y from a simpler stream of calls. In this
work, the direction of the streams is chosen as initial
(output).
2) a skipped intendty of the load at the set losses
p(Yp(M) ) 2
Yo(M)=Y(1- p), ©)
where Y is the intensity of the load that enters the
network and equals the sum of load intensities in al
network lines (arcs).
3) total cost of the network C isdetermined as:
C:gxé;llm *‘/lgq (4)
bl B
where g is the coefficient that characterizes the cost of
one kilometre of a channel. To make a comparative
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analysis of the networks cost smple, we accept g =1/km
chan. In this case, the cost of networks is determined in
relative units. It is known that with the capacity (number
of channds V) of channel-forming equipment
increasing, its cost Q grows according to the
exponential law in relation to its capacity:

Q=cw?, (5)

Fig. 2 depicts the dependences of increasing
the relative cost of channel-forming egquipment on
its capacity at ¢ =1 and different indicators

d (d =l/2,2/3,3/4). The dependence of Q

on the capacity whend =2/ 3that corresponds to
the real practical dependences is chosen as
exponential. Then, the calculation of the network

where C isthe coefficient that characterizes the cost of cost is conducted in accordance with (4) at
d=2/3.
one channdl.
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Fig. 2. The dependences of increase in relative cost of channel-forming equipment
on its capacity (number of channels V).

Network reliability is its property to provide
communication at certain exploitation conditions[1, 5].

In the paper, the reliability of connection
between any two nodes of the network represents the
parameters, which characterize the property of
network reliability [1, 3, 4]. When evaluating the
reliability of connection between two DSS of the

investigated networks, the parameters rigk) and

pare chosen. The reliability r )

i i/ of the k-th way

mgk) isthe probability of operable state of all the arcs
that form thisway, i.e.

= lo)- 0
é m= é O’
o m‘.gl Rty q

where p!) is the probability that in the | -th cut s )
there is at least one operable arc, which is determined
from theratio below:

P =p(s )=

1- 6 (1' pmp) (7)
brpl 5

=1- 6 qmp

T |
bl 8§
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In the formulae (6), (7), for the determination

ofr Wand p®: pn=1-q, denotes the

probability of operable state of every arc by, of
the network, Pp, =1- Q, stands for the probability
of operable state of every arc in the |- th cut
s . When determining these parameters, the most

often used values of p,, = p=0.9 are taken. When

studying different structures of the network, we took
into account that in some of them, the ways between
the DSS have different number of arcs and different
cuts that cause different reliability of connections
between the nodes. In this case, the maximum
(P max) @nd minimum (P ,) reliabilities of internode
connections were calcul ated.

The results of the calculations concerning the
intensity of interexchange loads and the number of
channels between the DSSs are tabulated in Tables 2 and
3 respectively.

Table 2

Intensity of interexchangeloads, Er|

DSS 31 32 33 34 41 42 43 44

31 |190.78 | 141.17| 118.28 | 129.73
32 |12964| 1752 | 119.13 | 108.62
33 [108.62|119.13| 175.2 | 129.64 | 101.61 | 129.64 | 108.62 | 92.856
34 |129.73|118.28| 141.17 | 190.78 | 89.666 | 110.65| 101.11 | 83.94
41 | 8394 | 101.11 | 110.65 | 89.666 | 190.78 | 141.17 | 118.28 | 129.73
42 92856 108.62|129.64 | 101.61 | 129.64| 175.2 | 119.13 | 108.62
43 |101.61|129.64 | 108.62 | 92.856 | 108.62| 119.13| 175.2 | 129.64
44 | 89666 |110.65|101.11 | 8394 |129.73|118.28| 141.17 | 190.78

8394 | 101.11 | 110.65 | 89.666
92.856 | 108.62 | 129.64 | 101.61

Table 3
Number of channelsbetween DSS

Ne
DSS
31 218 166 141 154 104 123 133 110

32 | 154 | 202 | 142 | 131 | 114 | 131 | 154 | 123
33 | 131 | 142 | 202 | 154 | 123 | 154 | 131 | 114
34 | 154 | 141 | 166 | 218 | 110 | 133 | 123 | 104
41 | 104 | 123 | 133 | 110 | 218 | 166 | 141 | 154
42 | 114 | 131 | 154 | 123 | 154 | 202 | 142 | 131
43 | 123 | 154 | 131 | 114 | 131 | 142 | 202 | 154
44 | 110 | 133 | 123 | 104 | 154 | 141 | 166 | 218

31 32 33 34 41 42 43 44

4. Research into efficiency of tdephone networks

with different structures

Fig. 3a displays a fully-connected structure of the
network, in which between any pair of nodes there exists
a direct connection. The number of arcs B equals

N ><(N - 1)/2, where N is the number of DSS in the
network, thus the network has 28 arcs. According to the
dependences (1)—7), the parameters of the fully-
connected network are calculated by using Tables 1, 2, 3,
the data of which coincide with the lengths of the arcs
(Tablel), loads of the arcs (Table 2) and the number of
channelsin the arcs (Table 3) of the given network:

1) thetotal length of network arcs: L = 309.6 km;

2) thetotal number of channdsV is 7520 channds,

3) the network bandwidth in chan/km:

4) the network bandwidth in Erlangs.
Y, =Y(L- p)=6258.8(1-0.005)
=6227.52Frl

5) the costs of all thearcs C,, inrelative

quantities, the values of which are represented in
Table4.
6) therelative cost of the network: C = 7812.8;
7) the parameters of reliability:

r =1- q=1- 0.1=0.9;

p =1-q’ =1- 0.1" = 0.9999999.

In the star-like structure of the network (Fig. 3b),
there is only one-way link between any two DSS,
which consists of two arcs and a central node (CN).
In accordance with dependences (1) - (7), the
parameters for this type of network structure have
been calcul ated:

1) theranges of the arcs (Table 5);

2) thetotal range of the network arcs L =30 km;

3) theintensities of the arc load (Table 6);

4) the intensities of the network
Y =12517.44 Erl,

5) the number of the arc channds (Table 7);

6) the total number of the network channes
V = 6624 chan;

7) the network bandwidth E in chan/km

load

E= v 54 220.8 =221 chan/km
L 30
8) the costs of al arcs C,,, in relative quantities

(Table 8);

9) the relative network cost as the sum of all arcs
costs. C = 262.77,

10) the parameters of reliability:

p=(1- g)>(1- g)=(1- 0.1)>(1- 0.1) =0.81;
z=1- q=1- 0.1=0.9.
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Table4
Costsof arcs C,,, in afully-connected networ k
m 31 32 33 34 41 42 43 44 y
31 - 90.305 135 11453 220.026 177.751 155.825 205.973 1098.8
32 85.903 - 10851 12855 168.979 12855 85.903 147.92 854.31
33 12855 10851 - 85.903 147.92 85.903 12855 168.97 854.31
34 11453 135 90.305 - 205.973 155.92 177.75 220.02 1098.8
41 220.02 177.75 155.82 205.97 - 90.305 135 114 1098.8
42 168.97 12855 85.903 147.92 85.903 - 10851 12855 854.31
43 147.92 85.903 12855 168.97 12855 10851 - 85.903 854.31
44 205.97 155.82 175.75 220.02 114 135 90.305 - 1098.8
a) fully-connected b) star-like
Fig. 3. Public Switched Telephone Network structures.
Table 5 Table 6
Lengthsof arcs |,,, in a star-shaped network, km Arcsload Y|, inastar-like network, Erl
bim|(31-CN)((32-CN)((33-CN)((34-CN)|(41-CN)((42-CN)|(43-CN)[(44-CN)| | by, | (31-CN) [(32-CN)|(33-CN)|(34-CN)|(41-CN)|(42-CN)|(43-CN)|(44-CN)
llm{ 5 25 | 25 5 5 25 | 25 5 Yim| 77455 |790.13 | 790.13 | 77455 | 77455 | 790.13 | 790.13 | 774.55
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Table7
Number of channelsinarcs V,,, of a star-like
network, chan

B [(31-CN)|(32-CN)|(33-CN)|(34-CN)|(41-CN)|(42-CN)|(43-CN)|(44-CN)

Vim| 820 | 836 | 836 | 820 | 820 | 836 | 836 | 820

Table 8
Costsof arcs C,,, of a star-like network

bim |(31-CN)((32-CN)|(33-CN)|(34-CN)| (41-CN)| (42-CN)|(43-CN) | (44-CN)

clm | 435.08 | 220.86 | 220.86 | 436.08 | 436.08 | 220.86 | 220.86 | 436.08

Fig. 3c represents a network with a linear structure,
in which there is only one-way connction between any
two DSSs. The network consists of node zones (NZ 3)
and (NZ 4), and the connection between the DSS of
various zones is arranged through a CN. For this
network, we have cal culated:

1) the lengths of the arcs NZ 3 and NZ 4: L3 =

=L, =135km, and the total lenghth of the network arcs:

L = Ly +L4 =135+13.5=27 km;

2) the number of channels in the arcs of each zone
and the total number of channelsin the network:

V =V;3+V, =5890+5890 =11780 channels;
3) the network bandwidth E in chan/km:

E :% - 11780 _ 436.29= 437 chankm;

4) the costs of each zone arcsand the cost of the network
astheaum of costsof dl thearcs C = 2627.77,
5) the parameters of reliability:

prax =1- =1- 0.1=0.9;
p@E1- oy = Prat-ony = (@- )F = (1- 0.1)* =0.656;

Prin = Pa1 41 = (@ @) =(1- 0.0)7 =0.478;

r=1-q=1- 01=09.

Fig. 3dillusrates anetwork with aradia-nodd structure,
which is a sort of the treelike structure with one-way link
between any two DSSs. In accordance with dependences
(D7), the parametersfor thistype of network sructure have
been calculated (Table9). Fg. 3g represantsalocd td ephone
network with the incoming message nodes (IMN), in which
the entire territory of the city is divided into nodal aress
(NA), and @l the DSS of the same NA ae connected
according to the principle “each with each” and the
connections of subscribers of different NA are esablished
through the IMN [5]. For this network, we have calculated:

1) the lengths of the arcs of each NA (3 and 4):
L3 =L4=54.1 km, and the total arcs lengths of the

network as awhole

L=Ll3+L4=541+541=1082 km;
2) the number of channds in the arcs of each NA:
V3 =V, =5340 channds, and the tota number of channds
inthenetwork: V =V +V,=5340 +5340= 10680 channds,
3) the network bandwidth in chan/km:

=Y 210680 _ g0 - 99 charvkm:

4) the network bandwidth Yp(M) :
Yo(m) =Y(1- p) =9531.2-(1- 0.005) = 9483.56 Erl;

5) the costs of arcs of each NA: C3 =C,=3044.5, and
the network cost asthe sum of costs of the arcs of two NA:

C =Cg+C,=3044.5+3044.5=6089;

6) the parameters of reliability:
— between DSSin their own NA:

r =1-q°=1- 0.1 =0.999;
Pmax =1- 4=1- 0.1=09;

— between a DSS of its own NA and an IMN of
another NA:

r=1-q=1- 0.1=0.9;
p =1-g=1- 0.1=09;
— between DSS of different NA:
Pmin = (@- )x1- g) =(1- 0.1)x1- 0.1) =0.81;
Tmin =1- q=1- 0.1=0.9.

Smilaly, we have peaformed the cdculaion of
parameters for thelocd td ephone network with theincoming
(IMN) and outgoing (OMN) message nodes (Fig.3¢). The
network contains two noda zones (NZ) of four DSSin each
that are connected by the principle “each with each”, and the
DSS of different NZs are connected through the OMN of
their zones and the IMN of the other zone The caculation
results are given in Table 9. Currently, the most widespread
sructure of the PSTN isacircular onerepresentedin Fg. 3h.
For this network, we have cal culated [6]:

1) thetotal arcslengths. L = 26 km;

2) the calculation results showed that the number of
channds in the arcs differs dightly, and for that reason, the
maximum quantity of channdls in the arc (V,,, = 1560

channels) was chosen to determine the number of channds
in the network. In this case, the number of channdsin the
network equals.

V =N p¥|m=8-1560 = 12480 channels,

where N, isthe arcs number in the network;
3) the network bandwidth in chan/km:
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c) linear d) radial-nodal
Fig. 3. Public Saitched Telephone Network structures.

g) LTN with IMN ) LTN with IMN and OMN
Fig. 3. Public Saitched Tel ephone Network structures.
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o o | 4) thenetwork bandwidth Yy
: DSS-31 : DSS-34 :
| ﬁ\ | ,& | Y,m) =Y(L- p)=11913.016/(1-0.005)=
| * T * I
| | | =11853.45 Erl;
| | |
L I i _______ i ________i 5) the network costs, which equal's the sum of costs
| | | al thearcs: C = 33884.57;
| pss-32 I Dss-33 A I 6) the parameters of reliability:
| | |
R I N I _ _ _ .
i | | Prex =1-q=1- 01=09;
| |
i | | puin =(A- Q)7 =(1- 0.0)7 =0.478;
—————— 4 e I _
| | | 2 2
I ! ! r=1- q°=1- 0.1° =0.99.
| DSS-43 | DSS-42 |
| N\ | A : The network of the "circle" type has two ways
! * | * | between any two nodes, therefore if the long way (7
| | | arcs) fails, information will be transmitted through
|
| | | another way (1 arc) with p,, = 0.9. If two ways of
r T 1T T T I R 1 transmission in this network are taken into account, one
| DSS-44 I DSS-41 | way will have 4 arcs, and the other — 3 arcs. Then for
| /(/I\‘T ' /%)\ i the network of the "circle" type:
: J | \ | _ 4 _ 4 _
| | | Pmin =@- )" =(@- 0.1)" =0.656.
L ___ : _______________ _: For a comparative analysis of the efficiency of
h) circular telephone networks with different gructures, al the
Fig. 3. Public Snitched obtained parameters of the investigated networks are
Telephone Network structures. tabulated in Table 9.
Table9
The generalized efficiency parameter s of telephone networ kswith different structures
. LTN with
Nework | o jy-comnected | Star Linear | Radia-nodal | “TNWIt VN and Cirde
IMN
OMN
L, km 309.6 30 27 22 108.2 103.8 26
V, chan. 7520 6624 11780 9192 10680 14066 12480
E, chan/km 25 221 437 417 99 137 4380
Yo, Erl 6227.52 6227.52 11288.6 8748.47 9483.56 12739.6 11853.45
C 7813 2628 3380 2338 6089 6275 3480
Pmax 0.9 0.81 0.9 0.9 0.9 0.9 0.9
Prmin 0.478 0.81 0.43 0.656 0.81 0.729 0.656
Timax 0.9999999 0.9 0.9 0.9 0.999 0.999 0.99
Tmin 0.9999999 0.9 0.9 0.9 0.9 0.9 0.99

5. Conclusion
To do the research into the efficiency of telephone
networks, seven most widespread structures are built in
the paper. The sizes of territory covered with telephone
networks with different structures are calculated. The
geometrical method intended for telephone network

modelling is justified. It was used to build a territory
divided into eight dements. Using the arithmetic
method, the given eight DSS were placed on the territory
built. It was determined that

— the fully-connected network has a maximum
coefficient of communication reiability and the longest
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linelenghts, which are by a factor of ten longer than the
lengths of tree-like and “circle’ networks. It also has a
less bandwidth capacity of one kilometer of the
network (a 25 chan./km vs 480 chan./ km in a “circle’
network), and high cost (7813 vs 3480 in a “circle”
type). Such networks are reasonable in providing high
communication reiability on small territories when
there is a considerable network traffic and not more
than five — six nodes.

— the tree-like network structures as compared with
the fully-connected ones have by a factor of ten shorter
lindengths, a 2025 times greater bandwidth of one
kilometer of the network; 2—2.5 times less cost, and far
less reliability of communication. The advantage of the
tree-like networks is their variety of structures, from
which it is possible to choose the ones with necessary
parameters.

— the combined structures by their parameters are
intermedi ate between the fully-connected and tree-like
structures: their linelength is 3 times less than in the
fully-connected and 3.82 times greater than in the
tree-like networks. The bandwidth in the channels of
one-kilometer of the network is 5.5 times greater than
in the fully-connected and 3.2 times less than in the
tree-like networks. The cost of such a network is
higher than the fully-connected one only by 25 %, but
2-2.8 times higher than that of the tree-like. The
reliability of the combined structures is lower than
that of the fully-connected (0.729 vs 0.9) and star-like
(0.729 vs 0.81) networks, but higher than of the linear
and radial-nodal networks (0.729 vs 0.43 and 0.656
respectively). The reliability of connections between
the nodes of the zone in the combined structures is
higher than in the tree-like structure (0.999 vs 0.9),
and between the nodes of different zones is as high as
in the tree-like structure (0.9). It is reasonable that
the combined networks be used on large territories,
with aheavy network traffic and average requirements
toreliability.

— the peculiarity of the “circle” type networks is
the two ways between any two nodes, that influences
their parameters. In this network, the length of the
lines, total number of channels, bandwidth of one-
kilometer distance, general bandwidth, cost of the
network, and reliability of the ways are the same asin
the tree-like networks, but the probability of a
connection failureis 10 times less than in the tree-like
networks (0.01 vs 0.1). By the reliability of
connection, the networks of “circle” type are inferior
only to the fully-connected networks. Such networks
are universal and have wide applications in the
municipal telephone networks of large capacity. The

“circle’ type structures have limited applications in
the networks that cover large areas and have a heavy
traffic leading to an increase in the transit arcs load
that in turn generates demands on the capacity of the
channdl-forming equipment. Most rationally, these
structures are used for the digitization of active
anal ogue tel ephone networks.

The results we obtained in the course of reseach into
efficiency, give the opportunity when planning and
desinging telephone networks to choose such network
structures, which are the best to meet the requirements
established, and for the existing structure — to define its
efficiency.

References

[1] V. S Seklov and L.N. Berkman, Telecommunication
networks. Kyiv, Ukraine. Tekhnika, 2001
(Ukrainian)

[2] G. S. Gaivoronskaya, The congraction basics of
networks and telephone communication. Odesa,
Ukraine, 1997. (Russian)

[3] R Besder and A. Deutsch. Designing of commu-
nication networks. Moscow, Russia: Radio i Sviaz,
1988. (Russian)

[4] The digital switching sysems for GTS Ed. by
B. Kartashevskyi, Moscow, Russa: Eko-Trendz,
2008. (Russian)

[5] K. O. Chaban and I. B. Tchaikovskyi, “Research of
efficiency of typical telephone network structures
with circuit switching” in Proc. Conf. “Modern
problems of telecommunications and training in the
field of telecommunications’, pp. 77-80, Lviv,
Ukraine, 2014.

[6] K. Chaban and H. Laba, “Study of efficiency of the
circular structures of the local telephone network”,
in Proc. Intern. Conf. CADSM 2015, pp. 273-275,
Lviv-Polyana, Ukraine, 2015.

[7] R. Thompson, Telephone Switching Systems.
Boston, USA: Artech House, 2000.

JOCIIIKEHHA EOEKTUBHOCTI
TEJE®OHHUX MEPEXK I3 PI3HUMUA
CTPYKTYPAMHU

Kcenst YUaban, "anna Jlab6a, Irop YalikoBcbkuid

3 pO3BUTKOM Mepex 3B’ 3Ky PO3BUBAINCA H YHAOCKO-
HaJIIOBAJHCA CTPYKTYpu Mepex. CbOrosHi nepcrneKTuBHUM
pPO3BUTOK TeneGOHHMX Mepex ycix piBHIB Iepapxii
nepenbavae QOCHIKEHHS CTPYKTYp [UIsl X MoOynoBH.

Mertoro 1iei poboTH € moOymoBa i aHamiz edek-
TUBHOCTI HAaWONOMMPEHINMX CTPYKTYp TelepOHHHUX
MEpeX 3arajbHOr0 KOPUCTYBaHHS 3TiJIHO 3 BU3HAYEHUMHU
KpuTepisMu e(peKTuBHOCTI. Y poOOTi mocTaBiieHI 3aB-
naHHs: 1) mocnigMTH HANIOIIMPEHIN CTPYKTYpU Tele-
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GboHHMX Mepex Ta noOyayBaTH X Ha KOHKpETHiH Te-
puropii 3 ypaxyBaHHAM BHXiHUX JaHUX 1 METOZIB
po3TallyBaHHS BY3iB; 2) OOIPYHTYBaTH IapameTpu edex-
THUBHOCTI Tene)OHHHMX Mepex; 3) po3paxyBaTH BHOpaHi
napameTpu A 1MoOyJOBaHUX CTPYKTYp 1 IIPOBECTH
KUIBKICHUI Ta SIKICHMH aHasi3 OTPUMaHUX pe3yJbTaTiB.
AKTyanbHICTb Lli€l pOOOTH MOACHIOETHCA AK BIICYTHICTIO B
jgiteparypi  KUIBKICHOTO  JOCHiJ)KEHHA  IapaMeTpiB
e(peKTUBHOCTI TelNe(OHHUX MEpex 3 PI3HUMHU CTPYKTY-
pamH, Tak i norpedamMu NPakTHKH, OB’ A3aHUMH 3 LIMPO-
KHUM 3aCTOCYBAHHAM Pi3HUX CTPYKTYP MEPEX 3B’ A3KY.
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