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Abstract

In the modern society, for the successful activity in any sphere, there are very
important corporation networks. They are used as in small as in big enterprises, no
matter in which sphere they work. Corporation networks give possibility to exchange
information between the staff of the company more effectively, what is very important
for quick a correct decision making. Corporation networks also help to make
optimization of production process, organization of sales and services, and
management, what is the base of successful activity.

Coming from above mentioned, it is obvious, that it is very important the
quality of functioning of the corporation networks, as ineffective network instead of
supporting the company will bring to it the damage. So, it is important development
and designing of optimal variant of corporation network.

With the goal of development of optimal corporation network, first of all, it is
necessary to define the parameters that characterize functioning of the network. These
parameters can be classified in the following categories: 1. Technical parameters that
include time and reliability parameters, also scalability, expandability and etc. Given
parameters characterize the main properties of network. 2. Cost parameters that
include expenses for development, realization and exploitation of network. These
parameters are very important as in reality the financial resources are always limited.
3. Also as a separate class must be outlined topological parameters. Here are meant
the parameters of structure, quantity of nodes, connection between them and etc. 4. As
it is known, in the network there occur movements of informational flows in big
quantities, so, the parameters of computer networks can be discussed from another
angle, in particular from the point of view of estimation of informational flows. Here
can be mentioned parameters of stochastic and determinant flows. 5. And, at the end,
coming from the state of the networks, there can be considered the static and dynamic
parameters of the network.

As it seems from above mentioned the network can be characterized by a lot of
parameters. This factor makes certain difficulties while setting and solution of the
optimization task. This is caused with that it is un real to define the quantitative
connections between all those parameters, without what it is impossible realization of
optimization task.

So, after definition of parameters that characterizes functioning of network,
there come the phase of chousing of the main characteristics from the mentioned
parameters. This process is very important as, chosen parameters must clearly and
precisely reflect the quality of functioning of the network. Also there must exist the
quantitative relationship between them. This means that in the case of changing of one
parameter there must be possibility the make anther parameters better.

Accordingly, after determining and classification of network parameters, it’s
necessary to choose the main ones and definition of interconnections between them.
These interconnections can be formulated as the following: 1. Topology — cost,
Topology — reliability, 3. Topology — time parameters, 4. Cost — time parameters, 5.
Cost — reliability.

After this must be defined the main principles of optimization, chousing of
goal function, limitations and criteria. Also must be mentioned, that for setting of the
optimization task there must be considered there following principles: 1. principle of
uniqueness that means that in the frame of one optimization task there must be carried
out optimization of one and only one goal function. 2. If while optimization process

viil



one function p; must be maximized and another p, minimized, that it is expedient to
change one of the function on the vice versa 6= 1/ p;, to search the common
maximum (minimum). 3. Principle of correspondence, that means such choice that the
optimization of goal function provides the best result, or it significantly influences on
the final result.4. Principle of modification, which means that goal function, must be
expressed by such variables that can be affected by targeted changes. 5. Principle of
appropriate form, according to which, functions that have breaks, local extremums and
ambiguities, are unwanted fro their choice as a goal function.

The optimization tasks connected to the topological designing of networks can
be classified as following: 1. choice of an optimal throughput capacity; 2. distribution
of a flow; 3. optimal distribution of flows with choice of a throughput capacity; 4.
defining of an optimal topology of network.

After of all above mentioned, the last phase is setting and realization of a
certain optimization task.

The task of given dissertation work is development of principle of choice of
optimal parameters for corporation network on the base of minimization of named
parameter.

In the context of this task, in the given work it is considered the problem of
optimization of structure for the hierarchical corporation network on the base of
minimization of the total cost.

The hierarchical structure is choused because of the specificity of corporation
networks. It is known, that any organization, not looking for its sizes and in what
sphere it works, tend to development and expansion. The outcome from this, clearly,
that a corporate network of the organization also due to be developing and expanded
that in case of need additions of new terminals and consumers, were not necessarily
significant change of structure of a network, that is connected with additional financial
expenses. The above-stated factors are satisfied most of all by hierarchical topological
structure. It enables in case of need to add in a network new terminals and
connections. Besides use of the given structure also is expedient from the point of
view of reliability of a network. It is caused by that the failure of one of the branches
of a hierarchical network does not cause a stop of functioning of all network.

In a reality existing on today any organization to aspire to receive the maximal
result by minimal expenses. Proceeding from the given practical necessity, as
minimized criterion function I choose total cost of corporation networks. The given
parameter includes capital expenses for designing and realization of a network and
operational expenses.

As restriction are offered average time of delivery message and probability of
duly delivery. Both of parameters concern to time characteristics and reflect speed of a
network.

For the decision of the above-stated problem, in dissertation use of
decomposition in which it is meant in representation of the general problem of
optimization as multy-phase procedures suboptimizations is offered to work.
Advantage of the given method is that it enables to carry out optimization of is large-
scale corporate networks. As is known, optimization of a network of greater sizes is
very difficult problem that is caused both its sizes and complexity of definition of
interrelations between its parameters.

The offered method of decomposition means, that is carried out divisions of a
problem optimization on time of subtasks which can be formulated as follows: 1.
Model of an estimation of probabilistic-time characteristics of a network; 2. Structural
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model of a network; 3. Likelihood model of an estimation of efficiency of
maintenance service, i.e. maintenance of reliability; 4. Economic model.

The model of likelihood-time parameters means an estimation of
corresponding parameters, in our case of average time of delivery of the message and
probability of duly delivery of the message. At a stage of structural model definition
of quantity of levels of hierarchy, also quantities of the centers komyTauun messages
at each level, type of structure and connectivity of a network is necessary. The model
technical scrutyatanuu can 6butb is used doubly If the engineering specifications in
which service regulations are certain is developed for means of a network,
nepuoanuHoTh and means necessary for repair then purpose of the given model of
model is definition of necessary quantity of those-services centers. In case of not
existence of the engineering specifications, use of the given model is expedient for
definition of quantity of technicians. And the last, for economic model actual (limit)
or scheduled costs of channels and nodes are used.

Also in this dissertation work the model of optimization of structure of a
developing hierarchical corporate network is considered. Transition of a network from
one state in another occurs under influence of management. Hence, a problem of
optimization of structure of a developing hierarchical network it is possible to
consider as a problem of a choice of corresponding management at each stage which
carries out stage-by-stage change state of networks. Therefore the hierarchical
corporate network can consider as a problem of optimization of choice of such
management which will provide the best trajectory of movement of a network in
multivariate space and in time.

Accordingly, proceeding from the above-stated, the problems considered in
given dissertation work: 1. Optimization of structure of a hierarchical corporate
network on the basis of minimization of total cost of a network; 2. Optimization of
structure of a developing hierarchical corporate network; also offered methods for
their decision, enable to execute optimization of modern, as small as bigsized
corporate networks at the minimal total expenses. It is necessary to note, that in total
expenses the subsequent are meant not only capital investments on development and
realization of a network, but also and operational expenses, that is very important for
effective functioning of any enterprise
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Goaobo  LYm@do  dopamdols  ©s  domo  qowodk@ol  dgdmbgggedo
dgodegds  Jowgdyge  0dbol  360dgbgemgebo  Lodagdgemo  Jlgangdols
300mgJBomgdols s dgdoaymdo m3GodobsEools @amb.

3M3309H 9o Jigegdol m3Godobozool dmEebgdol powsFygadob
dgonmeogsdo  aodmogmas  bado  do®Momoso  dopamds:  sbosgno@ogg@o,
9300LG0ggmo s 0do@sioymo. [26] [36]

od  03m@3obgdol aosed@ols mogoligdy@gdsls Fo®dmopagbls ol, @md
000mggeo  doamdol  ©AOML  godmoygbgds  domgdo@doiyg®o  S35Mo@o,
amdganoi  Fo@dmoygbl  domgds@ogol  gOm-ghon o  ©sbsymgls -
23059950l mgm@osb. [38]

3M5JBogyeo >dm3obgdols oad@ols b, GOMdg gdo(3
©5353d0Mgogeos  Jligaol Gm3memaool sbs@obmeb, bdod@o os® s@ols
Logdo®olo  a@sggdols LA JHydymo  dsbobomgdbangdols  dg3oligdols
YgbOgagds,  oMsdge  Jmombmggds  ao@gyggyc  a®oxgdl  dogbodmls
©53d5Bgoomo  mgolgdgdo.  sdsbmsb, a®sxbg  olbobo  aobolabrgmgds
b3gosey@o g9biEogdom, bomem y@sxgdl sbigm dgdmbgggsdo gfmegds
s{mbogno.

99630900  dgodargds  dmizgdye  odbsl Fbmeme  (g90mgdbyg b
Foomgdby, ob gooe@dmngmse  [96mgoby ©s Fodmgdby.  gabjcogsol
30bogydo s@Lo 3M0bi03do aoblbgoggdymos. gl s@ol 3md30y@EgHhyeo
JLganols Dm0 M0 9o Y@ 0 dobsbomgdgano: >Mbgdols
35dBoOYbsG0bMds, ‘d9BYmodobgodoms bogowgdols 063 gbloyAmds,
833505 YA0L  gergdgbBgdol  Losodgommds ©o Ubgs. sfmbogr  a@o9gg9dl
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aoboboansggh  olgom  sdm30bgomsb  dodoGmgdsdo, @mdengdo  dgodangds
obsbosmgdyya 0gmb OMy@3 AM3@My09®0 LEO YA YO0l
dobodoboiools sdmiebgdo. [47]

HO3MEOY0YOO bHOAIHIOL doH@oE 9o boboom
Foddmopygboliols  bpgds  Jbganygdo  Ggly@lgdobs s  dohggbgdangdols
aobofomgds  335b6dgdol,  o@bgdols o Jlgemol  Lbgs  dodomowo
90 9d96@gd0l  dobggom. godmogmas LM YJH YO Yo doG®oEgdo  ©s
20593980, OMIgdoi Aoblobwgmsaggb Jlgmol Gm3memaosl: 3gsbdgdols
0b30gbool s AmbLabrg@gmdols  dsG@oigdo,  Bggoembols @
353300 9bs@0sbmbols do@®o3gdo s o.9. 0y domdo hoggdbm gom 33ge
gobogy®  sbAL, 3d5dob  dogowgdm  IsG@Moigdol  @oal,  GmIggdo
oboloomgdl Loobgm®dsigom Jlgeols 3Gsd@ogyer d0ds®mgdsdo. gl s@ols
sMbgdols Lo0bgym@ds 300 Aggomdols, 20dBoM9bsM05bmdgdols,
Loodgommdols s moMgdymgdgdol do@d®ogdo.

AM3memaool s@hggs 9R9dbgds sds g 03 Lofyol dJmanbmgbgdl,
amdgeoms bobomsi dgodengds godmygbgdygen 0dbsl, dogogomsw: Jlgenols
dm 39990 353300 9bsM05bmbs, Loodgommds, moMgdymmagds ©s .9. [43]

4ggeos  sdm@zebs, Mmdgmoi  gbgds  Gmdm@mayool  dggnolgdsls s
o@hggol, dgodemgds  oymgogn  odbgl M@ 3oBgam@ose:  5dm 356960
JLgaool LEs@ogy®d dmwgmagdbyg ©s 5dIm3obgdo ©s3o3d0Mgdgemo Jlgenols
396d30mbodgdols  30mEglbol  wobsdogol  Sbogrobmsb. dosmo  o@sd@ols
Jobbom  Lododms  3md3oydgager  Jlgergddo 0bgm@dsizools  bsgomgdols
0 gmA00l 25033990 ©mbgby mbs.

Geym@E  gbmdogos,  Jlgarol ggbjombodgdols 3GmEgbdo brgds
06gm@Isiool  YOHmoghmysages  Jugany®@  ggobdgdls s dol Lbgo
90 9d96@ 90l do@ol, b9 saoeo 53l 06gm®Is300ls bsjowgdl.

0 goeoge  SL3gdddo  Jlgagddo  bogogdo  dmoigds  @oibmd@ogo
396Jd30gd0m b 360dgbgermdgdom, @mImgdoi dogmomgds o3> my 0d
Jugol  Sqbobggaro  yGoggdol  Fodmgoby.  jmd3oydHadgmo  Jhgmgool
sbgdo s ULbgs  gagdgbdgdo  sSbgzg  bobosmwgds  Lbgowsolbgs
06gm@Isiogeo  Jobslbosmgoem gdom, @mdmgdoi gobolobwgdgds JLgemols

LEAO B 9O 9o dsd®oigdol Fmbomo 3mggno3ogbdgdols Lobom. Jlgeols
92093963 gd0ls s bogowgbols dobolioomgdbengdl dm@ols ¥bps spoeno
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3Jmbegl  gomyggne  dglsdsdolbmdgdl, @mdmgdoz YO Ybgge3gmeyls
JLgeool Igdomdols beo@dogoy@ @ gg0db.

Jugendo  bogogdols  gobsfoengdols  dobslosmgdangdols  sbognobo
bOGE0gEEgds PIPomm  @myogg@o  gogdodom Jhgmol Gmimmmpog@o
LAOYJA IOl dgbsdagoenmdgdmsb.  dspomomsw,  a®exz0l  Lobow
‘dgodangds dmgdyge 0dbol gomyggageo Jugeo. Loko®ms aobolsbmgdmls
dggdemos oy oMs o3 Jlgeol  3ogdo@ybodosbmdbol, dow(ggomdols
93900 dobolomgoden gdowsb 25dmdobomy 9bO9bggendgml
bo0bggm@doz0m  bogowgdol  gOmogdmysi3geols  dmmbmgboano  mby
3356dgdL, ImIbdo@gdagdls s Losdmbgb@m LolEgdgol dm@ols.

>bodbyemo  Lobol  o3dm3obgdol  good@olsl  obggg  9boo
2obLobrgdye 0dbgl my Gmam@o Imwpgegdon (BgHIoboGgdyemo my
dgdmnbggzomo) dgodengds 0dbgl Fomdmagbogno bsgowgdo Jlgendo. 5doby
©5dM30goygmgdom  bpgds  domo  dobobosmgdargbols  dgxslgdols
dgmmegdols dg@hggss.

9B gmdobo@gdgeo  bogowgdols  dobolbosmgdengdos:  ao©o39d9eno
06gm@Is300l mEgbmds @AMLmsb  80ds®mgdsdo,  TgBymdobgdols
30053990l o ggools ImdgbBgdo, dolo boby@dmogmds ©s 5.9

‘dgdmbgggomo bsgowgdo bobomwgds domo [o@dmgbgano dmgengbsms
aobsFoagbols sendsmmdgbdoom.

9bs  s@0bodbml,  @md  bsjogdbmsb  dodo@mgdsdo  Jlengddo
‘dgodan gds aodmygmazgog 0dobls sdmzobgdol m@o jansbo:

L bogopgdols  aobsfoemgdol  m3@0doboiools  sdmsbgdo  Jlgerols

Foboli{od goblobrgdyano Fmimermaools dobgwogom;

2. sdmo@Esbosms  geosbo,  @mdgaoi  mogol  mogdo  5g@Mm0sbgdls

B gB®>Bogol  mgm@ool  doGoms  sdmEebgol,  GmIangdog

0dgmggs s@bgdols s 33obdgdol wosEgoMmMggdol dgaslgdols s

Jgendo Lbgoolbgs Loobgymmdsizom 3OmEglgdol @gsmobsiools

> 06g8mMds300l  gowsdydaggdbol dbcdog dobo 3m@gbiosey®o

‘dgloden gdamdols 2oblsbrg@msl.

300390 geosbols sdmEebgdl aobginmgbgds, dogsmomsw, dmgdyen

2059bg  9dmganglo  gbgdol  dogds,  JLgaol  (39b@®ogydo  3356dols
aobasagds, doJlodogny@o bogowols goblobrgds ws .9, dgmeg geosbols
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odm35690L  20b939mgbgds  Bgmgd®eoxgozol  mgm@ools  sdm@i3ebgdo,  of
dgodamgds  godmymgoge  0dbgl  Omam@E  3mddobsGm@ogols  ©s
300935303900 LAsGoLE0goL do®@ogo sdmiEebgdo (bsgowgdol sendsmy®o
dohggbgdengdols 3obLobeg@ols sdm3obgdo 9Jb39M039b@ o y@0

053300390900Ls s 3gbol dgogasw), obggg YBO®M A yeo SImEobgdo
(bogowgdol Igomgds 39sbmbol gobofoggbdboslimasb).

GORO63 9389 >3ebodbgm,  gmddegdadgme  Jbgmo  obyga,
Amama @ bgooldogmo Lbgs Gmgmo  Ggdbogg®o  Lolggds, bobomwgds
odom, ©md dsbdo  dgodangds hodmye 0dbgl  sbogno  Lbygdmgdo @
®b0gdHado,  Fgodargde  Fgggmome  ofbglb  Hadbogu@o o Lbgo
Lodgogmgdgdols 3mbgoagdsios, dnbogl 9egdgb@dgdls wo Jggboli@gdgdls
doaol g96d30gdols gosbofoggds. slggg dmbegl asdg goJ@mmgdol,

390dmE, ©sA300m3z0l, B®oxgozol s o9, @Ggmoagds. ymggeogg gL
Gboos o3 gbsli obpgbls  3md30y@gegmo  Jlgaols dsbobosmgdangdols

36093690 mdgdbyg.

dglodsdolbo@, @mam®O3 9339 >30b0dbgm, 3mI3oyBghgeo  Jlgenols
396d30mboMgdols bodolbols goblobwgols @ dobo m3®0dobszoolsmgols
93db0dggermgobgl Logombl (o®dmowygbl doli doomse dsbsbosmgdangdls
dn@ol 9O ghm ogdo®gdols dggoligds. ™m3Godsaa@o  303309G GO0
JUgaool  sloggdoe  oygoggdganos  0dol  oEagbs, oy @o  gogengbols
obgbls ghmo dobslbosmgdanols (3geromgds bbgs dohggbgden gdby.

33. 3330939090 Jbgaol doGomsp 35@5393®gdl Jmeals
900090 ©>IM joEgdbgmgdol oygbs s dgznsbgods

30330909090 Jugegdols dsbobosmgdgdols dglfogerols ©s dobo
396d30mbodgdols  9989JB O™l aoblsbmgdol  Ygogas  dgodargds
aodmgen gbogn 0JbgL 930920 9D000gAO® 353d0Mgdo ©S
9H0009OME5IM 30 oY gdsbo doMomse 35M5dgB®mgols dm@ol: [63]

L @em3dmemaos — @o@gdyagds,

2. Bm3m@@emaos — boodgommds,

3. Hm3m@mp0s — @OMmono dsbsbosmgdangdo,

4. @o®gdymgds — @OMomo dobsbosmgdergdo,
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5. oMoy gds — Loodgommds,

3obgoboermm  5mbodbyao M0 gOMESIM 0P b gdsbo  YROM
QIO YO>:

L. @m3m@myos - @odgdyegds

9bs  s@0b0dbml,  @md  jmddoydgegwo  Jlgeol  gOm-gHmo
9dbodgbgeomgobglo  dobosbosmgdgano  os@ols  dolo  Gedmemgos.  mogow
Am3m@myos  bobosmgds dJmgano  @Gogo  Iohggbgdagdom, @M@ gdlsg
25b6939mgbgde:  Lodmgarg,  0g@s@Joymmds,  LEA®YJB @0l  ©osdg@®o,
3°8d0099bo@0sbmdy, L0d 3360039, Am3m@maools (33580 gboMdy,
553F (3000 9bs@o, Lo0dgmmds, Lbogm@abaools 9650056Mds,
3o@o geo@mods, bOOl ¢bodo, Fm3memaoydo Lodo®dy.

BM3I@MY 00 YAN0JOMES 353 d0M o0 Y3980 Lbgo
doboloomgdbamgdmab, ogo  osbegbls  360dgbgamgeb  aogargbsl  domby,
099335, 3g@gl Ib@og, mogo FAm3mmmgools dg@hggs oM oLgdbymos
JLganols JIgomybs@osbmdbols, Loodgomdobs ©d ©0Mgdgmgdols
dombmgboen 3609gbgenmdgdby.

30330909090 Jbgemols 3OmgdBodgools ©s Mm3B0dobszool @M
4mggemngol ©yg9ds s@bodbyemo  Lodydomgdol 9839Jd@Omdol dggoligds,
Omdgeoi  aobolobmgdgds s3> gy 0d  Fm3mgmgoydo  LEOYJRaol
‘dgehggol @odmgdyagdbomo dobsbdgfmbogrmdom.

GM3m@maool ‘dggolgdolisls 0900 >dm30bo ‘dgeahggao
Am3nmemaog®o  bAOYJH el @wodgdymgdol  sgegdodgds  dobo
Bodowpgbgmo  gegdghigdel  @odgdygmadolmsb.  yggmoby  989dH9G0
H@3O@Oogto  bHOYIHYGS  sGol o,  @mIgmog  oGol  gggersby
999JO6900 ImEgdgemo @oMgdymgdol 30Mmbgddo, ob goshbos Fobslfo@
23oblobegdyyamo  doboslbomgdangdo  gggawsobg  bogergdo  @o®gdymgdols
300mdg6do. [41]

dogosbo  obsbo@xgdol  Log@mm  aodmlsbyagdsl, @mdgenocs
dg03og3L  @obobodxgdl  Jlganol dgJdbols o  gJldgms@oiosby, o3l
dgdgao Lobyg:

Ws (T) =n, (C; + R,T) + n¢ (Cx + R(T) + ny (Cy + RyT) (3.1)

Logo(s:
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Wz (T) — o@olb x039600 ©sbobos@xgdo  3md30ydghyeo  Jlgeols
d9Jdbols s dobo  gubdaombodgdol  FmILobymgdsdby T @@mols
2obdogamdsdo;

N, N, Ny — 303309390 Jlgedo Ggddobogngdol, s@bgdols ©s
3356d9d0l Gomegbmds dgliodsdolow;

Ch, Ci, Gy — g0 Fg@dobogool, s@Obobs ©s 33obdol mo®gdyemgds
‘dgloddodolow;

Ri, R, Ry — ggems@o Loblb®gdol @obobo®xgdo @@mol g@mgyedo
90 BgOdobogn by, sObbg wo 33obdbg dglodsdolow;

T - 3md30ydgageo Jugerols d9domdol gos dJobo gybiombomgdols

oygd00056.
2. Bm3m@myos — bsodgommds

30330909090 Jlgeo  mogol  dgdowygbermdsdo  dgoisgl  wowo
M bmbdomn g gdgb@gdl, @mImgdoz  gOMIsbgmmsb  @s3og3doMgdymos
Lbgoolibgs Ladygomgdgdom. sdobmeb ©sgogdodgdom, 9bos s@obodbmls,
@md  Jlgenol Gm3memyos 3oOsdo®  3og3do@dos ol Loodgommdslmsb.
Jugeool  Lodoygag  godymyzomse  dmddgogdl  dol  Loodgommdsby,
doygbgosgo 0dobs, MmI JglolOrgmgdgeno sdmobgdol bobosmo, L{m@gw
dowoen  Lo0dgemmdsl Jmonbmgl. 9bps gomgsgolfobgdyan ofbsl, @md
Jugeool  Gem3mamyog@o  bEOYJG YO0l dgdydoggdol  3GmEgldo, oby,
Jgeoa@o  3356dgd0ls s sMbgdol 3ogdomgdol LJgdgdol oggdols @AM,
©5dg9dgeds  dgEemdgdds  dgodengds  aodmofgoml  Jlgeol  odseno
180J6900d> o Fgrgpor  Jogogmm  GeymGE  93mbmdoggdee 5@
dobobdgfmboano, sliggg o@sbsgdo@obo Lsodgom jmddoydgageo JLgero.

OMamO3 9339 ©3wbodbgm, 3mI3oyFgagmo  Jlgao  Fo®dmowagbls
aoga  LobRgdsl,  boaoem  “Gogamo  LobEgdol  bLoodgommdsdo”

03 9solbdgds dobo dglodagdeomds dgolidygaml  ygges o>yEogdgeno
a9bJos  gJld@ms@oiool  goblobmgdyemo  30Mmbégddo s @AMOL
dm3gdgeo  Jmbsygggmols  aobdsgammdsdo, ygggens do@omso  3oGsdgB®ols
36093690 dgdol Fobolifod aoblobrmgyen godmyegddo dgbodhybgdom.
AomEgbmd@ogo Jlgeol Loodgommds yobolobwgmgds ol 3gobdgols
doGol  3ogdo@gdoll  @oMMggzol  s@dosmmdom, @mdgeoi  dgodgogds
addmmgeog 0dbgl oy 3bmdogos gogdodmols bobgdls ©o gmIgBsiools
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3356dgdols  3@yybgdgdol  sendommdgdo. 3md3oydgagmo  Jlgeols
AM3mEema0®o  30mgddomgdolsl  hggyagd@ogos 0dol  ©sdggds, ™I
bgd0ldog@o 3go6dobs ©S Fodml dBy9bgdgdo Fomdmoy9bls
Esdmygorgdge dgdobgggomn dogergbgdl, Gmdamgdlog sbobosmgdl ggoms
33obdolomgols  (qi) o [Fodmlbmgol  (q2) (om3mdmdols  g@mbsodo
Soommdgbo.  my o3 ©dTggdol  pomgosaolifobgdom  godmgomgerom
JUgaool  3go6dgdl  dm@ol  3ogdodgdols 3BYybgdgdol sendommdgdls  ij,
1,j=1,2,...,n, 359ob  Jlgemols  Loodgommds  dgodgrgds  aobolobwg@ml
d99©930 aodmbobyemgbdom:

Q = maxQ; (3.2)

i

305JB0g5do bdodo yudm Jmbobgdbgdgamos Eoen-gomyg Fooyg®o
(@ = 0) o ggobdydo (2 = 0) Loodgomdgdols gobboangs, @mIangdocs
aobolobwg®mgds  Fodyg@o  Qap o ggobdyg@o Qi 3BYyybgogdols
Ssedsmmdgbom  Jlgeols i 3gobdgol  dm@ol, @megbsi  dglodsdobow
ITgmd@osb aodmols o6 Ibmame [odmgdo ob 3gsbdgdo.

aoblbognmdgdygm  asgegbsl  Loodgemmdaby obogbl  Fm3mamyools
9JOm-g@mo  dobobosmgdgero — 353do@9bs@0sbmds. dglsdsdolow, my oG
s Lgomdl Igboygogs JLgamol @odgdymgdoby, d5Fob Jobobdgfmbognos
dAogoe 353doM0sbo Gm3mermaoyg®o LEOYIBGOOL Ggogobsios. [48]

3033090909 Juglb  gfmegds  k-gogBodosbo, oy Jlgarols
bgdoldog@o m@o 33o6do  YOMOgOH®M 330G gdgmos  SIMY0LYdIEr0
sObgdom, OMIgEms AomEgbmds 5@ >0l k-bg bogangdo.

dasgoe 3ogdodosbo  JLgargdol  gaoslbol  gOm-gOmo  3oGgam@oss
LOyga 3ogdodosbo Jbengdo, @dmdgenoi godmbsbygemos by@ombg Ned.1.

c

g f
bg@. 3.1 Lege 353do®osbo Gmdmammaogo LEGYIGa@s
(930525 - 43025 L0ro6)
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bega 3ogdo@osbo gl o@ol  3gobdgools  3ogdo@gdol  Sbigmo
Am3memaog®o  LEOYJH YOS, Ompglsi  mommgye  3356dL goshbos
dg90mgdol bobo yggams Lbgs 33o6dmsb. 3ogdo@gdols Gomwgbmds sligm
LAy 3o3do@0sb Jlgendo, dmdgaoi dgoggds N ggobdobogsb, godols:

k=NN-1)/2 (3.3)

dAsgoe 353doMosbo  Gm3mamyong®o  LEAGYJHOs b Ybggmdymayls
06gm@Isi300l  bogogbol  dmd@omdbols  Fo@AOYR Yool go@osbBgdols
dgohggols  3gobdgdol  dg9300  Fygoamolbomgol  Gogoggymo  s@bgdols
53 g00mYembdols dgdmbgggsdo. s@bodbyen LA YJBy@sl aoshbos gbsdo
d9J36ol 9.§. dgdmgemomo abgdo, my dmbsoigdms gowszgdol o IOy by
Jgdo@gmdl  33obdgdo,  @mImgddoi  dmbps  yiodgoo  IBYybgdgdo
d9domdasdo.

do@dD B gdols s abgdol dg@mbggolsl s g@bs@oggdol s@Lgdmds
9bA9bggedgmyls  Jlgaol dowom LEOYIH YOI boodgommdsl. mygdie
odol dogggge®m  Jlgaol  @odgdbymgdol  asb@sbmob s my
sbsbo®yx gdo [o®dmoagbls Jlgerols dgJdbols o6 m3E0dobsiEools doGomsw
390dgM0ydl, 35Tob  gbps  Igdydogogl  Lbgs  Lobol  Gm3mampoyg®o
bH@doace. [63]

3o0©s  bgdommowbodbymols  osbiggg ‘dglodangdganos  Loodgoemmbols
dohggbgdgdegdols @odmgowgdyagdgdols asdmbobgs 0dol s dobgwgom oy

Omam@0s g gdgbGgools  dgg@mgdols  Lgds gm0y geygmo  Jlgemols
AM3@my05d0: 0obdodEggdygmo my JsGomgmy@o (ob. Lyg®omo 3.2).

i a29996¢0 1 :

a2 9d9bGo 2

S)

g gdgbio 1 g gdagbo 2
d)

bg@. 32. 3md3onpaeagmo Jigmol Gmdmmmyoge LE®addamsdo
90 939bBgdol dggHmgdols Lgds:

d>) 3oGdmgmy@o &) :mobdodpggHgmo

77



JLgaool 0d bsfoeols IByynbgdgdol 0b@gbloy@mds, Gmdger oz 1 o
] 99dgb@goo  msbdodpgg@gmse  o®ol  dgg@mgdygao,  aodmolobgds
9390 aodmbsbya gdom:

Lo = NiLi + NiL; (3.4)

boo(s:

Ni, Nj - o60lb1 o] Bodol gangdgb@gdol Gomegbmds dglodsdobow;

Li, Lj — ool 1 o] @Godol gangdgb@gdol 3@ynbgdgdols 0b@gblog@mds
‘dglododolow;

Jugeool 03 boFogrols 3@gybgdgdol 0bFgbloy®mds, Gmdgendo i
©> ] gegdgbBgoo oo gma@s oMol dgg@mgdygmo,  asdmolabgds
‘d99©9a0 2odmbobyegbdom:

L6 = LiLiM; + Mp)/(MiM)) (3.5)

Lo@a(s:

Ni, Nj - o00lb1 o] Bodol gangdgb@gdol Gomwgbmds dglodsdobow;

Li, Lj — ool 1 o) Godol gangdgb@gdols 3@ynbgdgdols 0b@gblog@mds
‘dglodsdolow;

Mi, Mj — o®ob i ©s j @odol gargdgbdgools 3@yybgdol dgdwamdo
>y 9bol 0bFgblboydmds dglsdsdolsw.

dogao Jbganols 3@gybgdgools 0b@gbboy@dmds L Gmanos gggems L ea.
> L0 063 gbLboyamdgdols xsdobs. [63]

‘dglododolow, dBgybgooms  dm@olo 6539 dgg@ol  Lodygomm @M
aobolobwg®gds Beo@Iyaon:

Tuwap=1/L (3.6)

30330996909 Jugeol  Fbowymgbol  jmggozogbhol  pedmmgmes
bgdmombo'dbyamo  3mbgoy®s3ogdol  dgdmbgggsdo  be®Eogeogds

90920 BOGIgmadols bsBuogboom:
P,s69.= PiPj (3.7)
booi: P = MMy + Li), k = 1, o9y dofymdogmmdgdo 1 ©s ]
399004090205 0563030 3G gErow;
Ps6.= 1 —RiR; (3.8)
b Re = LMy + L), k = ij , o9 80fgmdomeadgdo i ©s |
‘d9900gdygaos 3s@omgany@se, R — s@ol d@99bgools sendsmmds.
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Jugaool Iboymabol 3mgx03096G0 Goaos yggms P ©o Py,
Lboowggdols bod@sgemols, Gmdagdoi dgool Jlgerols 3mbgoyy®sosdo.

3. HM3mEma0s — ©@AMono dsbsbosmgdengdo [63]

OMamO3 9339 ©30b0dbgom  bgdmm, wOmomo Jsbslosmgdan gdowsb
9JOm-g@mo ¢93bodgbgermgobglios 2od@o@ybo®osbmds.

Logdl3gms@ocom  a3@sMYboMosbmds  asdmomgagds  dgdmgao
aodmlsbyagdom:

Ce = keke g C (3.9)

Lo@a(s:

ke - 060l bogdlsdgma@ogom g89dHa0mdol jmggoGoghdo, Gmdgmog
aobolobwgdgds Amama i 3md3oydgagemo  Jugaol  Lobomygdanm
2odmygbgdol wAmol Jggnomwgds Oy OMbmsb.

Keg - JUgamol 3o3mygbgdol g89d@Hadmdol 3magoE0gbdo.

C- mgo®ogeo 569 d9bmbols 3od@o@bo@osbmds.

LogJL3grms@oEom  30d3@o®gbosmosbmds,  @mamai  [gbo, obmdgds
do@o0/{3-Jo.

95099963 9b0L  05bdodggdmdom  dgg@mgdols  dgdmbgggedo  dmgano
Jugaool  Logdldammo@goEom  god@o®ybs@osbmds  Fmeros  Jlgenols
98093963 900l 259G YbsM05bMdgdo©sb dobodsay@olss:

Csij=min G, s, S=1,n (3.10)
S
35> gEo g0 g9 mgdols ‘dgdmbgggsdo LogJLdgrms@siom
359GoMYboM05bmdgdo xodpgds:

S

Cy=>Cy 1=1,8 (3.11)
i=1
‘dglododolow, 3033099@ 9O 900 Jbgenols LogJLdgrms@sEom
359G>MYbo05bmds ©5dM 30 b0 ‘dg@ahgye BM3EMy09®
LEAO 9B 9Osbg, o6, Jbgeols 3gobdgdls s s@bgdl dm@ol Jogdo®gdols
L Jgdobyg. [52]
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od39 9bws 5@0bodbml, M3 Jlgeols yod@o®ybomosbmds 3o@sdo®
530 30 oY gdsdos JLgenols ©005d9B®MSb, OMdgE0(3 sbggg
AM3m@myoy® dobobosmgdgels Fomdmomagbls.

4. ©o®gdymgds — ©AM0m0 dobslosmgden gdo

OMAMO3 9339 SMogOmbgen  53mbodbgm  gOm-gHo  Ibodgbgenmgsb
©OOM00  dobobosmgdegdl  [o®dmowygbl 0B odbomosbmds  ©o
©54mMgbgos, MMIgmms  Mm3Godsayg@o  dbodgbgammobs  @sIMowgdyaos
@oMgdgmgdon Fgbeyeggoby. [41]

dooeo 253 oMboMosbmds bOwol Jlgaol wodgdyegdsls, bmeom
3050 25dBoMYboM0sbmbols AML JlgaTdo begds aosGgo®mggdo ©s
‘dgBYmo0bgdoms  oymgbgds.  MmoboBo®MOmds  @oMgdymgdols  bobgdols
359G M YbsM05bmdsl Jm@ol godmobobgds dgdwgabsods:

W =3 W, (C) (3.12)

Loo(s:

W — 5@0l bobols dmanosbo @mo@gdyemgds;

Wi —1-bobol modgdbyagdomno 3mgx303096@0;

Ci—1-bobol 20d@o®ygbo®osbmds;

W-s 360dgbgermdgdo  s@smobods®os, @opasbsi  3ogdomol bobgdl
aoohbosm  Lbgoslbgs Lopa®dg. 39@dme, mobsgo®omds @o®gdyagdsls
359GoMYboM0obmdsl @0l dgodemgds  aodmolobyan  0dbgl  dgdwgyo
boa®olbmgsbo 3obmboom:

W= W,;C% (3.13)

i-bobol  Lodygoenm  ©oymgbgds  aobolobmgdgds @opdo  @mwobols
EOMom 03 ©sT39d0m,  AmI  TgBYmdobgdgdol  Log@dgl  goshbos
9JL3mbgbos@y@o gobofomgde:

Ti=1/(uCi-A) (3.14)

Loo(s:

Ai— 5@0b 0-5@b'do dmbszgdms bogowols 0b@Ggbloyg@mds;

1/ p— dgBygmdobgdoms Lodygsmm Logy@dg (do@godo).

‘dggmgbgdols Lodygsam dbodgbgermds yggmrs dgdoeagbganbg doowgds
Ti-U  gobodygogmgdols gbom, Fmbomo gmggnozogbdgdom Aly, Lowsa v

80



o0l dgBymodobgdoms  dowgdol  xsdg@o  Lobhds®g. sd@opse, Lodygsem
ogmgbgds T gobolobmg®gds dgdogpo aodmbabyagdoon:

Al
T= 3.15
Z (uCl j o

09GO YboM0sbmdgdo, @mIamgdo  dobodobodwgds  dyodogo  W-Is
‘g3 bgggodo, gobolobwg@gds @og@sbgol gobylsbmg®gano doddsga gdols

dgonmeom. dgogas gomgdn dgdogy aodmlobygagdsls:

Ci— ﬂ We \Msz (3.16)
u o Wi Z\/ AW
Lowoi We 6o8m0bobd60 ‘dgdegaboo@s:
We = W—ZMWZ‘ (3.17)
- u

@9byeBo@ydo B®obbo@ o ‘dgymgbgdols db0dgbganmbs
dmbogdms  goeogdolol bobgdom, @mIgems godGo@ybo®osbmdbss C;,
Jogdgeo  bgdmm  dmygobogno  asdmbsbymgdgdom,  aobolsbrogmgds
M@ 3:

T min =

n AiWi
(3.18)
uWe [Z,: A }

boosi A — o@olb d®ogogol M- 0bGgblboydmdgdol xsdo  gggaws
bobdo.

50b0dbyeo goblobmg®gds Ladysagdsl odanggs gogdo@ols s@bgdols
bodxgdbg sOLgdymo dgbewyeggdols dgdmbgggzsdo olyg ogbgl dgmbgyeno
25dGoMYbo®0sbmdgdo, GmI dg@ymdobgdgboli Lodysam ©oymgbgds oyml
dobodogoy@o. [63]

5. @wodgdygagds - boodgEmmds

boodgemdols  db®og  dmmbmgbsms  2oblabrg@olsl, godmdpobomyg
Lbbgowslbgs doamdgdoesb ©S d90mMEgdowsb, Omdggbdo3
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9boybggerdgmeagb  s@bodbyen Jmmbmgbgdl, gbws dg@dhgyee 0dbgl o,
Amdgool Ggomobgosi dgbodgrgdgeros dobodogry®o obsbs®x gdom.

Amama 3 F9bo, Losodgemdols aob®ololl 0bGEgds ©obsbo®yxgdoc,
sdo@md  bmgyogdo dgdmbgggedo, asdmdpobo®yg 3md3oy@gageo  Jlgeols
396J30gd0sb, 5@ o®ol  Fobobdgfmboano  bgpdgBow  domso
bo0dgomdols dmmnbmgbs.

Lboodgombols  dmmbmgbgbols  goblobeg®ol  gOm-gOmo  Lodygogngds
99996905 bosbol mo@gdymgdol Jggoligdsl, GmIgenoi ©s3o3doMgdbymos
dmbogdms 30053935 Lmsb. ‘dgdmgo@mm ‘d9d© g0 >mbodgbgdo
JLgenolsmgol, @mdganoi dgozegl Jgglol@gdgdl:

e — 500l 3By16g0oms Jodotm Igegao LobEgdol Loodgommds;
e~ LobBgdol Es@hgbomo boFomol LoodgmMmdy;

Fe(t) — godmlobemgds (1-¢);

Wi — Jbgenols mo®gdoegds;

T - 3mbsigdms powszgdols @M.

0y ©Omol t dmdgbddo IByynbgosms dodosdm dgogao  JggLolgds
aodmgos  IPYmoMosb o dmbogdms aowsgds gobps dgydangdgano,
do'dob  doygbgdymo  bosbols @odgdyeagds, @mIgenoi  ©s3ISgdoMgdyaos
dmbsgdms aoesegdol F4390obmsb, aobolabrmgmgds, Gmam®s:

Wo(l-t/T)e™ (3.19)

05bsdod@sgaro (1-t/T) omgoeolifbgdls b0osbls t
db0dgbgamdgdolomgol  GmdIagdoi  obeoms  T-Lmob, oby, 03 0dgosm
‘dgdmbgggzgddo, @meglsi  AFgmd@oesb  godmwol  I@yybgdoms  dodsdm
390930 J39boLEgds. 0@y e*-mgol IBynbgdgdol dods®o Iy@dbmdos®gs
JBY9bgdoms 30doGm s@sdgogao Jagboli@gds.

530¢md  Lowowg Wy (1 — t / T) ofmbgds €m0 ©> dGogmmgds
300390 dBg9bgool [o®@dmdmdol sadsmmdobg dF(t) 0b@gagoembyg (t,
t+dt), aolodgommgdyganbyg 53 0bFgHgombyg. [52]

domgdygao asdmbobyangdols 0b@ga@o®gdom 0-sb T-dwg, dogomgdm:

w t d F(t) c |
E=Wo[(1-— )e* = Wo[l+ ———]
0 T d(t) c+s T (c+5)
(3.20)
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E-b Loowg 0b@ga®o®wgds Gmama 3 dmbsigdms  aowsgdolbosb
©s353doMgdomn  dowgdgeo  bosbol  modgdygemgds;  agobggbgdls E
©0Mgoygmgdols  JgooMgdom  Dgd3Eo@gdsl  Loodgomdbols gOmx g@o©o
do@gool  @AmbL. ¢ bodo@ol  PbOYbggelogmgem  sy3omgdgenos
0535790000 sbsbo@x gdo. My K-mo o3wbodbogm d@yynbgdgdols dododrm
d90930  JggbobRgdol  @o®gdyagdsl, dsdob dK/de Lowowyg o@ol c-b
9OOXgOso  badsGol  Ybaybggebogmazs  Lododm  @sbsbos@yxgdols
do@gos. my dE/dc > - dK/de, dodob boosbol mo@gdyangdols dgdiodgds ¢
35@5d9B®ol  doBgool  a0dm  swgds@gds  IBYYbgdoms  dododm  Igwgao
J39LoLBg30l oMoy gdsl. sligm Lo@ysiosdo gdxmdglos Lsodgomdols
aobOs. 3odoJom, oy dE/dc < - dK/dc, 35TF0b Loodgomdols
3obORS 989JHL > odggge.

dglbodsdolbo@,  Loodgomdols  aob®ol  bugdyamo  Fg@Foeo
2obolobwgMgds mobsgo®mdom:

dE/dc = - dK/dc (3.21)

©oMgdgmagds Wo dgoogl K-Loi, sdo@md Logdome @myeos dE/dc
Vomdmgdgeols dggoligds dobowgdo LobylBom. meydzs Wy > K -b
‘dgdmbgggsdo Wy dgodangds hoomgogml Iygedoge s Fo®dmgdayegdo
dE/dc o dK/de — podmomgommml oo 39.

34. g0939%0L Ignsbgods

>0bodbyem 0og'do deyggobogoos 303309F 9O 0 JLganols

dohggbgden gdol Ro@mm 5@ gogowsb, MMI gdo G I YMS© Asbbogo e
04 Lowolg@Rscom bsd@mdol dg-2 mogdo, JLgeols g9bjiombo®gdols

bodolbols  dgxzolgdols  3o@odgB@gdol,  oby  dobo  g89]ByOMdols
3003 9M09d950L  2olabrg@ol  3M0bi03gd0.  Iglodsdolow  dg@bgyaos
350539BMgo0l oo MomEgbmbosb doMomswgdo.

obiggg wopagbognos dmigdye Iohggbgdengdls Jm@ol Gomwgbmd®ogo
3°8dodgdo, 53 db0dgbgemgsbos 3@ 0dobsiools sdm30bgd0l
ROAOIYo®gdols s gosd@olamgols.
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0530 4. 30330939090 Jlgmol ™m3@odobsizool
doM0moo 3G0b303960

30330909090 Jlangdols  m3G0dobsiool  3Omdagds  dgodengdo
RQOOIYE 0@ ooy 0Jbgl ‘d9d© g boo@s: demigdgeo OAMOM0
dobolioomgdangdols, 06xm@d>309e00 bogowgdol, &9dbogydo
Lodgogmgdgdols  30M53gH®gdols  360dgbdganmdgdols  ©s  yggaws o0
dohggbgdanols JLganols 396Jd3ombodgdols ©0® 9o gdslimsb
©05dM 0oy gdosb  godmdobs®yg, gobolobmg®ml olgmo  gobogy®o
LEAO YA IO, @mdmol ambsi Jlgeol dgJdbols ©s  gJldags@siools
bo®x 960 dobodsga@os, bogom 396Jombodgdols bodolbols
doboloomgodemgdo o3dogmazomgdls Jigenols dododm s@Lgdye demmbemgbgdl.

30330939090 Jbgeol  m3Bodobszool  goblsbm@mzogm gdasw
Loko®ms x90 gobolobwgdml Jlgeols gybjiombodgdol 9539]@9O™mdols
dohggbgoem gdo, AmIe 93y 530 0OJOYED0S 3B 0dobszools
3903gM09dgdol Ig®bhggs, dopa®ed oyEoegdams bbgs 3oMsdg@Mgdolo@do
s Lgoyeo dmmbmgbgdols gomgogolifobgbdom, GMIgemsi M3B0dobsiools
30m3gbdo  Ygbeyoggdo  gVmegds.  dgbsdsdolop,  ®m3E0dobsiools
300HgM0ydgdo  dgodergds  oyml  Lbgoslgs ©o  @odmgowgdygaos
30330909090 Jbgenols  dgddbols s  ¥ybjaombodgdols  dobboliogsb.
M3®0doboool Omym® G 300dgdogdgoo, sbggg dgboygoggdo dgodagds
0gol oGo Hodol: g3mbmdogg@o dobggbgomgdol xaggowsb wo Jugarol
396Jd3ombo®gdols ba@olbols 25b3Lobrg@gano doboliosmgden gdols

X 9B0sb. [53]
3@5JB0g5do  m3@0dobsool 3Mmigbo dgodangds  @sgmgom  0dbsl

999093 9B o3gdow©:

L. 3md309dgOyeo Jugerol dododm dmmbmgbgdols goblobrmg®s s
‘Fggxobgds, dmIgaoi dmoiegl d9dwogy Jgg9@o3gol:

- 0bgm@dsgoyge  Jlgerbg  wos@godmgols  dgbobgd  0bgm@dszools
‘dga0mg9ds;

- Jbggol  dododm  s@Lgdygmo  dmmbmgbgdols  Iggslgos  dolo
396J30mboMgdols Jobbgdowsb o3mIwobsdy;

- JLgaool aobgomo®mgdols / aomdxmdgligdol agadol dgdeydeggds;
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2. salgdymo  3md3ogBghgemo  Jbgeols  LEOYIJBYGoLs s dobo
3M3d3mbgb@gdols sbagnobo, OmdgeEo demoogl ‘d99© 9y

J3006°390L:

- Jbgeols Gem3dmemagools asblsbwg®s;

- Jmbsgdms bsgowgdol Jodo@myan gdols sbognobo;

- JLgendo “gofOm spaomgdols” s “bdoyg@ol” aoblobwgms;

3. 30mygdBol @gomoboiools go@mosbBgdols dgdydoggds o dg@hgge,
Godgeog dmogsgh gdegy J39ade3db:

- 3003JBoL goMmosbBgdols gdydaggds;

- 999 dog909e 3oM05bBgo0wsb gOm-gemols dg@hggs;

4. 30m9JBob 989JBPO™0lL sbsgmobo, @mIgaroi JmoEsgl dgdwgy
J3006°390L:

- 9306m3og9®0 JobobdgFmbogmdols dgasligds;

- Jbgol “gof@m segomgdol” sbogrobo;

- Jbgenol FobIBsoygbos@osbmbdols dglsden gdemdols asblobmgs;

5. gdhgaeo 3GmgdBol @gomobsizos, Gmdgmoi dmoiegl dgdwge
J3006°390L:

- 3o8d0Mob 3356dgd0l Im0G03S(300;

- bAOYIHYO0Mgogeo Logodgenem LoliGgdol dmb@sgo;

6. gm3309Bg0 o  Jugeols GgbBodgds s godo@mgs, Gmdgeno

deoogogh 9dege d3996o300b:
- 30dg905-a0d00mgol Lodydomgdo.

7. 36mgJBob gbAbggaygmegs dolbo gJldgge@doiool 3GmEgldo. [54]

aobgobogrmm  Gmygeo mdogddgdols ©s LobEgdgdol ™m3@G0dobsiools
0gm@ool  doGomswo  ©gdymgdgdo  domo  JomgdoBogyg®o  Jmgangdols
aodmygbgdom.  dJmpgangdol gOM-gOmo  doGomoo  obodbyagdes
3580000l sdyodgds LobiGgdol ob 3@mEglol @gmse 3o@MsdgBMmgols ©o
0d dobbmdMog 59bdiEosl dm@ol, Gmdgeoi 9bos 0dbgl sdmggen 9o
9Jb3®gIydgdols dobsdogda s, M3@30dobsiools ‘dg@bgeno
3003 gM09dgd0ls s dmgdgmo dgbeywggdol mobsbds.

099 >OLgdmdl Lob@Ggdol Gm@Isgrobo®gdyeao dmwgao, GMIgeros
aodmlobgds dgdpgao Log@mm Lobol msbsgo@emdols Lsdygomgdom:

yi :ﬁ(-xb x2; LR xk} xl’l); (41)
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booz ¥ —  o6ol  aodmdsgogmo  (33a0o09b0,  damds@gmdols
3gowgdo (i=1, 2, ..., m), xx — >@0l dgdogogro (33e0ogdo, do@mgols

Ggoopgdo  (~1, 2, .., n), 35390b JobbmdGogo gybjzos  slggy
©53M 30 oYmos 53 33ogdbbyg s goshbos dobbmddogo gubjiool  g.f.
F-gm®ds:

F=F(y5, y2, oo, Yy X1, X2, vvy Xpy). (4.2)

Gbmdogno  dmegmols  Fg9mbgggedo  JobbmdGogo  BubJo0l  F-
Qm@doesb dgodangds goslgms 9.(. G-gm®dsby g9biEoowsb  {yu}-ob
aodm@oibgom:

G=G(xy, X2, ..., Xn). (4.3)

sbogmpogdse Jgbeygegol R, gubjaosdo dgodwgds podmdosbye
0dbsls yi (3gems@gdo:

Ry, Y2, ooy Y X1, X2, ooy Xn)= Op(X1, X2, ..., Xp) (4.4)
sdoll  Jgdgy  ™3G0dobsools  sImobs  ©o0Ygobgds  Jobbmbdmogo

396300l dglfogmsby 9JuE®M9dydgdols dmbadogdee: G=G(x;, X2, ..., Xn),
9990930 gbeyoggdol Opxs, X2, ..., x,)=0 gomgogolfobgbom.

4.1. @33030bs300L 30bbmdMogo B9bji0980

M3@30dobsiools sdm3obols oo Yy39@0Lsl dbodgbgeomgsobos
Jobbmd@ogo #ubJogool dgmbggol doGomswo 3006303900 goblsbmgds.
doo do@ols doomogdls aobgznmgbgds: [55]

L 9Omdbodgbganmgbgbols  3M0bz030, @MIgmoi  dEyMds®gmdls
035do, @M  ™3B0dobsizool  gOmo  sdmEebol  FoMyagddo
9bps  gobbm@Gogmegl goOmo s dbo@me  gOmo
dobbmd®ogo  #9bJzool  ™m3B0dobozos. sdolomgol  Lako®ms
Log@om  dobbmddogo F  gybjiool @Gogmgygneo pr ©s p»
Fgdoagbengdols  gOmMmomomds  oygoboen  0dbsl  dgdgy
Lbobgdog: F=Ap;+ Apz, bopsg A ©> A2 — >0l {mbomo
309806060
0y gm0 ggbdizos pr gbs 0dbsl dslodobo®gdyao, beagnm
dgm®g p> — dobodobo@gdyao, 35dob dobobdgfmbogos gOm-
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9Om0  domasbo  dgagmog  0dbols  dgd@ybgdygmby 6= 1/ py,
0dobosmgol, @md  ®m3BodosEool @AM ggdgdbmm  LsgHom
do>JLodydo (dobodydo).

2. gbododobmdols  3M0biodo, @mIgeoi  dpamds®gmdl  obgm
‘dgehggodo, @mEgbsi Jobbmddogo gybjiools ®3G0dobsigos
AbOY6gIgergl  Logggogbeo  Fgegagol,  oby oo
360dgbgermgbo sbEgbl yogangbsl Lodmenmem dgwgaby.

3. dmogogsiools  3M0biodo,  Gmdgamoi  ageolbdmol,  Gmd
dobbmd®ogo  gyubjzos  gbws  godmbobyan  0bsl  olgmo
(3o gdom,  OMIgdbo  9J399wgdodgds  dobobdodos@m e

b9dmJdggosl s 3geoggdsl.
4, dgboggdolo  gm@dol  3G0obio3o, @O®Igol  dglodsdolowscy

B96JG0gd0,  OIwgdloi  yookbos  BEEgase,  @mgemg@o
9L 9d9dgdo s  SMogMMIboDgbgermdgdo  s@SLaliy@ggenos
dom sbsGhggoe Jobbmd@ogo 9630980l Labom. [58]
430%20bg  BodmmE  ao5@EImoge  dobbmddog  gubdzogdl
3°b93:90369ds:
L 930bmdgg@o 989ddacmdol (dmygdel) dobbmddogo gubjios:
F= Swll- 3R (@5)

bogos(:
vi — @0l 36m39bol (Lobegdol) =960 gmd3mbybdol 9839Jd9G®dol
309B0G0gbH0;

I = @0l 3OmEglols =960 @opgdbomo 489dH0;

Wi — 560l j Ggba@lols @o@gdamgds;

R — 560l j Gglg@lol boGao.

2. wotgdgmgdols Jobbmdmogo BubGos:

F=XW,I) (4.6)

Logo(s:

Wi — s@ol i 25dmboligerganbg dgogaol dowgdols @o®gdeyagds;
I— 5@0l 06gm®do3o0ol mEgbmds i godmbsbgm ganby.

3. ba@obbol dJobbmd®ogo Kybiios:
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F= 3 d: (V-3 (47

boo(s:

Ai— 6ol pogdomo Fmbomo 3mgxno03096@39d0;

Vi = so0l  dppmdsdgmdol  ggmewpgdol  ©aboygbgdgmo
dbodgbgamdgdo.

42. Ygbmaggdo goblobmgdol 3®0bi03gd0

M330dobsgool  wOML o  AEEl  ®sdsdmdl  dgbeywggdo,
Amdgeoms Aol aobslibgeggdgb dgdwgy Lobggol:

1. 335600 Ygbpyeggdo dodmgol 3mogdbbyg, Gmdgems LogHom
Qm®ds dgodengds [oddmagboen 0dbol dgd@gao gBmErMmdgdom:
Xi 2 Riy ; Xi<Rig;

2. 5@ dgoMo  Tgbeyoggdo  do@mgol  (33eogdby, GMIgmms
23o0ge0li{obgdoi bpgds s®sdo®wsdo@o  Lobom g.f. xo@odols
396Jzool  Lodgsmagdom:  pi=ki(xi/Rig)"i, Lowosxz ki, M — ool
sgbomo  Moigbggdo; R — ool dgbeyegol  Lowowg;
‘dgbodangdgaos xo®odol gybjiools Lbgs Lobya: p=ki exp/M(x;-
Rio)];

3. dgbeywggdo  dpamds@gmdols (33@oEgdby s dodmgol
(3oRobY,  odmbobymo  HOREGE  BoBogol  Ggrorgdol
39630900 (d9beywggdols 306GMbgdo):

Sy V1, V2, ooy Y5 X1 X2, ey X)) < Spes (4.8)

Sp V1, V2o s Yy X1, X2, ooy Xp) 2 Spie (4.9)

dogao bsdgomgdsl odanggs gl 300mdgdo oygsboen 0bsl olgm

Lbobgdpyg, ®@md  dgboygoggdo  Inzgdyer  odbgds  Fbmegme  Js@mgols
(3o gdol g9biogdols Lobom: [60]

Ry (X1, X2, ..., Xn, 2p) =0, (4.10)

boo@ zp— @0l @odbdomyg (33e0oo.

bgdmo  gobbognyamo  mobogodmdgdo,  OMAmgdoi  godmoygbgds

M330doboi300l  sdmEebgbol  goslofyggdow, @30b3969096 dglsli§sgano
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30m3gLgdol  dJmpgangdol doMomoe SHOLs s @obodbyagdsl. olobo
obggg odgoggs Lodygoagdsl L mgo:
- dmbpgl  bbgopsbbgs  0bgm@dszoygmo  3o®odgd®gdols s
boorggdol 0wgb@ogoGodgds;
- 3obbm®Gogegl  dmgmodgdol  sdm3ebgdol  wolids o
bbgoalbgs 36M5dgR Mol dm@ol 303d0®gdol ©odgs@mgods;
- dgodhgl s  obodygmegl  m3Bodobsizool  3@o@g®oydgdo,
25b0lsbrgdml Jobbmd@dogo 59bjz0gdo;
- 3560Lsbegdml Igbroywggdo;
- 25bbmO30geogl ®3G0dobsiEools sdmEebol wolids s Fobolifom
‘dggologl 537 doggdols 30m3gLdo dymaz0 doegeols

50093350 PO MbS.

4.3. 0m330dobs3zool Godog@o sdm3sbgdo

93909l Fogow do@Fog o gaosbogy® ™3Godobsiool sdmEsbsls
Tomdmoygbls s@s{®g3030 d0bbmddmogo gybjicool 9JuE®gdyndgdols dogds.
0y dpamdo@gmdols 3gensgdols ¥y, ¥2 ©s do®mgol (33eswgdols x;, X2
M@0 Fygogolomgols dobbmddog 59bdiEosl ozl dgdogao Lobg:

F = F(X1, X3, Yy, Yo: X, X, Y, Yo, (4.11)

boos Xp, Xo 1 Yy, Yo — o@ol @3Bodgdol gmm@oobs@gdo, 85806
Jobbmd@ogo  g9bjzool  Fo@dmeagbols  F-gqm@doweb  G-gm®dsoby
hggegd®ogo  bgdboon  aowslgmolsl, dgodangds  aodmygsboenr  0]bgls
300mdbgd0, GMIgmms OMLsg  bogds dobo  dsJlodydols  (Bobodydols)
9b@9bggeymas. mobsi 0lobo syEomgds© s@ol, MoEasbsoi ByYbjiosl
aoohbos gl Mgdogydo §gm@oagdo. [64]

doJLodydol 30GMdsL Fomdmowy 9bls:

[Gxx;Gxox; — (Gx;xz)z] >0; Gxpx;<0; Gxax, <0, (4.12)

bowoi Gxmxy, Gxxxz — os®ol dgmeg 39@dm Fo@dmgdbyao dglodsdobow
X7- ©5b x2.00;

Gxx;— 5®ob dgdgyeo 3g@dm omdmgdoeo.

80603730bomgol 300035 G (X; X2 X; X2) Yglodadolbow ol d9dwogno
Loby:
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[Gxx;Gxox; — (G)C])C2)2] >0; Gxix;>0; Gxox, > 0. (4.13)

b'do@o, 330dobsiools 0 ge®05do d3bgogds >to{®x030
dobbmd®ogo  99bJ30gdol  ™m3B0doboiool  sdmebgdo  s@ST@R0g0
Jgbeygeggdom. 03 3005390 gd0l  m3Godsgry@o  Ibodgbgemdgdols
dobodgdboe,  @Omdgmmms  dodo@msi bom®Eogmegds  m3B0dobsizos,
20d0M04gbgds oa®ebgol dod@sgangdol dgmmeo. [64]

sbgmo  BHo3dol  sdmEsbol  doboos@lol sbogobl dogysgesdm  dgdmgy
05b0oMEMdgomsb:  dobbmd@ogo  ¢ybjios  dgodargds  Fodmwagbogen
0dbol, Gmam@3 xodo dobo 3g@dm Lobol @3ybjiool F (x, y), @mIganoc
dggbodsdgds  dobodogy@  db0dgbganmdsl,  Jomgdbyal  ®m3Eodobsiools
36m3bd0 Fgbeyeggool yo@ydy, wo Ygbeyegol gubjeool  H (X ),
50 gd o aoblobwgdyyano dsd@ogmom A

F =F(xy) + iH (x, ). (4.14)

0d  d9dmbgggsdo, GOmegbsi Inzgdygmos m dgbwywggdo, d5dob
dobbmd®og 53960l goshbos dgdpgao Lobg:

F=F(xy + kzl A H,, 4.15)

bogm  ®3¢0dydol  3odmdgdo  dgowygbgb  dgdwgao  Gmemdgdols
Lolgdsl:

6_F=8_F+ gﬂk O, =0,
ox, Ox, k1 " 0Ox,

OF _oF 4 OH,

=—+ =0,
Ox, Ox, I * ox, (4.16)
o _or g, o,

ox, - ox, k7 Ox,

M330dobo300l  53m3obgdols bogdme gager xagal [Odmowygbls
{o9g0g0 3Omy@sdodgdols sdmizebgdo. {03 dmegangdl dgbmyoggdols o@
sOlgomdol  dgdmbgggsdo o aoshbos  gmswgdols  Ladmermem
db0dgbganmdgdo, GMIggdoi  2oblabrgMsggb dobbmd®ogo  @ubiiogdols
dobodydgdlbs s  oJLodydgdl.  [Ogogo  Igboygoggdbol  ao® 33990
omEgbmdols 9JONEED0MdS 2obLobrg®ogl n-35b%mdogn gdosbo
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Fo®dmoygaols  glbodsdol  sdmbdy@Eye  d@sgog{obbogol,  @mdenols
V390mgdLoi [o@mdmowygbl  3mm@©obs@gdo X1, X2, X3, ..., Xn. bgdoldog®
aodmlsbyagds, OMAgalsi aoohbos dgdwgao Lobg kixi + kpxo+ ... + kinxy =
Qi 2oblLobegmsgls n-30b%mdogn gdosbo Logdol 30390 Lod@adyy.
Jgbeyggdol m Gompgbmdol dgdmbgggsdo (omdmoddbgds m megbmdols
30390L0dMARYY, 0obsi  domgob  bgdolidogdo mEA0lL  aosiggms  odenggs
339051y 2003399 dAsgoeobbopol (ob. Ly@.)

sbgmo  Lobol  sdm3obgdols  goofy3zgde  bmdEogmwgds  9.y.
bodsargfbamo  Jgmem@ol  ©sbds®gdom, @mdmol  sObog  dpamdomgmdls
9Om-gamo  {3g@mlb  3omaeobs@gdol  dmdgdbsdo s msbdodwggdoe
dodoGmygen  dd@omdsdo  0d  do@ogogm(obbogols  Fodmgdby, @mdgano
dJomgdya  0dbs  n-gobbmdogngdosh  sdmoY@E o I@ogeeFobboyols
20533900l dgegasw dgdwgao Lobol 303g@GL0odAEYgLmsb (by®. 4.1): [7]

G=Ax;+Ax; + ... + Apxp. (4.17)

dogu.

.30.3;]6)1506(1)633

[ )
4

bg@. 4.1. fOgo30 3Gmy@sd009ds s Lbodmgdl-3gmmeo

Jod@omds  gbps  bm®Eogegdmegl  Ibmerme  dobbmd®ogo
99bdaool  dgdEomgdolsggh oo dobodobsigools  dgdmbgggedo,  ob
2obAwolsggb dolo dsdlodydols dogdols dgdmbgggsdo. [58]

91



M330doboiool bbgs gombogy®d sdmEebgdl dm@ol oo s@yoao
935805  5dmM3obgol, @mdgamms  powod®s  bm@A30gm©gds  goMos(3099e00
aodmmgagdols dgmmeols s ©0bsdoyg@o 3Oma@sdodgbols Lodysgngdoo.

44. 36039m09dg00 ©> gboyoggdo
30330939090 Jugmol @m3@0dobsizools sdm35698To.

bgdmm  gobbogrygemo  (@gogo s ©obsdogdo  3GmyMsdodgdols
M3%0dobsgool  gaosbogyg®o  mgm@ool ©gdygemgdsbo  Fomdmowygbls
Jo@omoel 3md30dgdgmo Jugaols m3@odobsiEool sdmEebgdol wolidolbs
> domo 2owsfyzgdol dgmmegdols dg@hggsdo. 3®obi03do dgbsdan gdganos
M3®0doboools  sdmiEebgdols s  domo  FME0g 30900l PYLslByem
Lod@osganols  olids, dg@dhgymo  3Godgdoygdgdbols s  3mI30y@ge o
JLgarol doboslosmgdangdols s (3geoegdols dglsdsdobow. [64]

3003 9M0dol Loboo bdodse godmoygbgds 3md3oy@gdgao Jlgeols
Joanosbo mo@ydyamgds W.

©0M9dge@doll {Oxg030 dmpgamobomngol dJomgdymos mobogo@omds,
GmIganog 3oblobmg®ogl 3033093 9GO0 JLganols s0bgdols
09GO YbsM0sbmdols  m3Godsay®  3b0dgbgamdsl,  sdogg @AM
©0Mgdgegdol  s@of®gogo  Jmpgmobsmgol  (dgoybymo  gublios)
M330doboi00l  sdmEsbols  goesfyggde  bdodoe  odemggs @odpgbody
gomgoma@  d0b0dydl, @o3 db0dgbgamgbs® SOM Y gdl  3mI30y@gG Yo
JLgeool ®3@B0dobsiEools sdmEsbols yo@sk@sl.

30330909090 Jlgeol  ®m3@0dobszool  gOm-gho  3@oGg®oydl
obggg Fo@dmowagbls 3md3oydgdgeo Jugaol boodgwemmds.

Jugerols  Loodgommds  aobolobwgmgds, @mameE  dglsda gdamds
AbOYbgomymgog ool bo@ds@yg@o gogdodo 3gobdgdols Jgges dmJdge
Vygoeols  dmdol  ogbpss  gomo  abom.  3mddoydgagmo  Jlgeols
30mgdBomgdol o6 dolo dgdgmdo  m3B0dobszool @AMl dgodangds
dJombmgboan  0dbgl  3356dgd0L  bgdolidog®  Fygoeols  dm@ols  gogdo@ols
sOLgomds M@0 5b dgHo YOM0gOHm oMY ogdgao  abom. Iy,
boodgemmdol  Gomegbmd@og  dohggbgdarae,  Omdgmog  SygEomgdgmos
Jugeool  ®3@0dobsigoobomgol,  dgodangds  dowgdyer  0bgl  3gobdms
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Vygoagdoll Lodygogom Foewo, @mdgeoms do@ol 3ogdo®o dgydangdgeno
bgds  3gobdol o6 bobol  AFgmd@o@sb  godmbogmmols  godm. o3

dohggbgdaols 3odmbosbyo®odgdasw Y300 gdgE0s 98093963 9d0L
dHgabgool  0bGgblog@mdol,  gmd3oyhHgdgmo  Jhgarol G gggeo
3356dgdols ws bobgdol IByynbgdgdols s smEagbgdols bsgomgdols 3m@bs
> dggoligds.

M330doboi3ool  sdmzobols  @slidolsl  ygbwgds  Igbeyoggdo,
amdmgdoiz  gobolobwgdmgds  gbolifoger  jmd3oydgogee  Jlgendo
dodobodg 30m39Lgdoll Bobogy@o s@Lom, g3mbmdogy®o dmmbemgbgdoms
s Lbgs 3mbi®g@yemo mogoligdydgdgdom, dogsmomsw bsodgomdoms ©s
9293966900 B9biombodgdol 989d@9Gmb0m.

door  dm@ols  goblogym@gdom  0bdgdgll  0fgggl @sdwgbody,
dopmomo:  3md30ydgtgeo  Jlgeol  Gm3memaoygdo  LE®YJ@g®ol
dobggbgdamgdo — N 335bdgdol @omgbmdbds s dom dm@ol  3ogdodgdols
Lod®ogarg M; 353d0@0l bobgdol god@o@ybo®osbmds, mobsi mommgye
3°830aL  (Fodml ) Dggbodsdgds 0dBod9bo@osbmds Ci. ogo  9dgdal
Voo ©olig@gdamo wo 0dgosmoe gfyzado Gamogos. C-ol momnmyyga
36093bgemdsl Jgglodsdgds mo@gdamagds Wi. 3bmdogos m@Go dmwgano,
OmIgdo oEagbl YOHmgOm egdodl W-Ls s C-L dmdol (Ly®a. 4.2):
Fogog0 Wi =kCi s 193966505 (Ygebamo) W; = kC;*. [10]

W.(C) W.(Cy)

) Ci 3) Ci

by, 42 3m3309@g6hgeo Jugeol 3ogdodol s@bgdols
©0Mgogmgosls s god@sMmyPbs@osbmdsl dm@ol sboao@osg@o
9H009HN©5IM JoEgonmgdgdol Lobgmdgdo
o = fégogo; 3 — Fgwybgwo
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sMbgdoll wodgdyegds oliggg Fo®dmowagbl 9F939® b ©olg®gd g
M
Looegl. 30330939090 Jugrols dmamosbo wodgdyengds W = ZWi(Ci)

bdodoe  gogyuy@o@gol  OmamaE  ggmeo  3md3oydgagao  Jlgeols
33 0dobo00l sdmEebgddo.

Jugaool  gybjaombo®gdols  ba@olbol  dgxnobgdol  GoGwmeme
o30(39 9oy 3M0Rgm0ydl  Fo@mdmowygbls  d9Bymdobydgdol  bsdaysanem
@oymgbgds T:

1 NM

T= ;El AT+ Ty + Ty, (4.18)

boo(s:

y=2Z Xy — om0l Jlgeol Logdhomm god@odbs@osbmds;
iy

Ai—>@0b i-g@0 s@bdo dgBgmdobgdoms godmhgbols Lobdomy;

T; — o@®0l  dgBygmdobgdol  aowogdol  Lodgomm @M  3enoyl
gmEoboll @AM i-g@o s@bobmgols;

T, — o>Gol  dgBygmdobgdols dog® i-9@ os@bdo gogewol dgymgbgdols
RO;

Toi — i-9@0 >@bols  dgdamd gobenoggdye 3356ddo dgBymdobgdols
539 doggdols @M. [5§]

30330909090 Jlgeol m3GodobsiEools sdmEsbgddo  godmygbgdow
B9b@eggol Jndol yodmogmgs dgdegyo:

L. ‘dgboaogs bogomby.

bogools ‘dgbobgoliols 3356d9ddo 4039800 Fodmgdols

9JOOMogomdolomgols o3 Fodmgdbg o  9gbos 3JJmbogl  sweyoeno

5bo oMl ob 258bg3ol, by

- 81, 9y 17Kk;
NM NM
Z (kD)= 2 fu (1D) = + 8, 0y i=l; (4.19)

0 — sbo®hgb dgdmbggggddo.

2. Igbonogs 3933000l s@bgdol god@s@Ybs@0sbmbdsby.
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030  godmbo@ogl  Ggoy®  mgolgdel  gowogdyge  0dbsl
‘dgbogoygmmo mEgbmdols 0bgm®dsizos wamol g gy do:

fi<C; i=1, .., NM (4.20)
3. 99beywgs @o®gdymgdsby.

030 2obolobwg®gds Lodmermm gobsbliy®o @gly@lgdom, GmIgano
dodmogmgs Jugaol Fgddboby (wopgadomo dogxgHo):

W < Wax. (4.21)
4. Igbeywgs dgBYmdobgdols aowsi3gdol woymgbgdsby.

dggmgbgdol  godBm@o  dgodangds  gobolobwg@ml  gobosy®o
dobgbgdom. slsdggdo oymgbgds s ogdoMmgdbymos 0dslmsb, @GmI
o 30069600  dowgdyads  0bgm@dszosd  dgodengds s oGAML
3@5JBH0deo 0o@gdygmgds, s dgbodsdobow, gl yyeolibdmdls 0dsls,
God  Jhgmo o6 gbGYbggdgegl  sggomgdgmo  Fubdgogsob
gLy gdsl. sd@ogo, 9bps dgbOymegl 3o@mds:

T < Thax- (4.22)
5. Ygboygogs 3md3oyEgagmo Jlgeols Fm3mamaosby.

OOaMOG 9339 ©3®bodbgm, gOmo Ibdog JLgerl gbos  ohbogls
n-3533d0099bsG0sbmds  Loodgommdols  3®0b3039d0056  25dmdobody,
bogm dgmdg dbdog — 3gobdol o Jlbodognydo Gogo, oby dsLmsb
dogOmgdygmo  sObgdol @omgbmds o dgodengds  o@gdo@gobmegls
25bLobrgd e oliodggd MmEgbmdsl. [64]

4.5. 30330939090 Jbgmgdoli m3E0dobsizools
d0@oms>o 53m(356980

aobgobogrmm  3md30y@gagmo  Jugengdols m3B0dobszool @odwgbody
H030g@0  go@0obHo,  Esgegdodgdgmo  Jhgeol  Hedm@myog®
3009JB0Mgdslmsb. domo janslbogozomgds dglsdengdgemos dgdmgaboo@sw:

L. m3B0dsgra@o 8595509b65G05bm30b S@hgg0.

Jmgdgeos:  gmddoydgogeo  Jlgeol  Gmdmemaos,  bsgswgdo,

do®IA 9@ gd0.
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dJmombmggds:  aobbm@ogmogls T dgymgbgdol  dobodobo®gds

sMbgdols 359GoMYbos@0osbmdols C; (3380 >E0M >OLgdyeo

‘Igbeyggdom @oMgoymgdsby W s god@odbs®osbmdsby Ci

W= Ag Wi(C) <Whax s Ci 2fi. (4.23)

2. bogool gobsfogrgdo.

Jogdgeos:  gmddoydgdgmo  Jlgeol  Gm3memaos,  bsgswgdo,

s0bgdols 2odBoMboMosbmds.

dmombmggds:  3060d0bodgdyen  odbsl T gmson  “dmddsmdols

oM IOy 0” Jmgdgeo dgbeyeggdom bsjogdby.

3. bogo@gdol  m3Godogrymo  gobsfogrgds  §odBo@Hbs@05bm3gd0l

d9mb955borsb g@mms.

doggdgmos: §md309HgOgmo Jugeols Geimmmyos, bogswegdo.

dmombmggds: dobodobodgdyga  odbol W 3ge0s©gdomn  “dod IO YE0”

> “a0dBoM9bo®mosbmds”  dmgdygmo  Igboywggdom  bogobg o

‘dgg9mgbgdols @MDy.

4. Jbaarolb m3BodsgrmGo Gmsmenmgool gsbbs bogds.

Jmgdgeos: Jlgeols Bdogozol dobslosmgden gdo.

dmombmggds: Jobodobod@gdyga 0dbsl W (33e0s@gdom “@Grdmanmyos”,

“o@ IO Y07 o “aodBodPbo®osbmds”  Igbwywggdom  bsgowby,

©054mM3gbgoobg s Bem3mEmayosby.

aobgobognmm babgdols 35dGoOYbos®0osbmdols 3@ 0dobsio0l
sdmzobo. bobgdols dogmogn 359BoMYboG05bmdsls d03493500
sbobo®Myxgdol gob@Esdpyg,  bomam  sdogno  2d@ oM Pbo®osbmdols
dgdmbgggsdo  Jlgando  bpgds  powoBzod®mggdo s dg@ymdbdobgdgdols
‘dgymgbgodgdo. 05b5BsOOMbSL bobgdols ©0M o9 gdsls ©S
359GoMYboM05bmdsL dmdol ofglb dgdogao Labyg: [39]

W= ? W (Cy) (4.24)

oo W — s@ol boabol dogrosbo @o®gdyagds; Wi — s@ols i-g@o
bobol  modgdbymgdomo  3mgxnoiogbdo; G —  s@ol  i-g®o  bsobols
259GoMYboM05bmds.
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Wi-b 360d3bgenmdgdo  s@omobsdo®os, @oasbsi  bobgdl  goshbos
2oblbgoggdbyao Lopa®dggdo. 39MdmE, 0sbsgsdmomds ®oMgdymgdsls ©s
09GO Ybs@0sbmdols  dm@ols  godargds  Imizgdyen  odbsl  dgdwgyo
bo@olbmgsbo gobmboo:

W=ZxW c” (4.25)

Lodggomm  oymgbgds  i-g9@o  bobobmgol  aobolobrgdgds  ®oydo
mEoboll @OMom 0d ©sTggdom, MM TgBYmbdobgdgdol Log@dgl goshbos

9JL3mbgbos@yg@o gobofoagds:

T;=1/(uCi-2), (4.26)

bowoz A — o®ob -9 o@bdo  IgBygmdobgdgdol  bogowols
063 gbLoyO®ds; 1/ - s@ol FgBgmdobgdgdol Lodysenm Lopa®dg  (d0o@gddo).

‘dggmgbgdols Lodygogrm 360dgbganmds yggans dgdowygbgerbg doowmgds
Ti-ol 60dgbgeomdol aobodygommmgdom, (mbomo jmgnoiEogbdgoom A; /v,
bowoi 7 - o@ol dgBygmdobgdgdols dowgdol xodydo Lohds®yg. dglsdsdolbsg,
Lodgogoe dgBHgmdobgods T aobolabrmgmgds dgdwgao godmbsbya gdom:

T= ?% [ﬁ} (4.27)

dobodgdbo  203@o@ybodosbmdgdo,  @mdamgdoi  obwgbgb  T-U
dobodobodmgdsl  Iygedogo  W-L  @ML, asbobsbmgdgds  @spa@sbgols
2obglabrgdgamo  dod@sgagdols  dgmmon. dglsdsdolo  domgds@ogy®m
3oOEslobggdo MMI godmgBmgmm, dogomgdm dgdogy dgogyb:

¢ =% W A4 (4.28)
Lo WoEaw '
oo We—aobolsbmgdgds dgdwgao godmbobye gdom:
We=Ww Zm (4.29)
Lo

Ci-ol geo®dygeols dodxggbs dbodgl 30Mggemo dgbsgdgdo A/ p s@ols
boboli god@o®ybo@osbmds aoxg@gdol Ggg03do, bmenem dgmeg dgbsdgdo
— 53 bobol @ods®go0mo god@do®ybo@mosbmds.
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bgdmn dm9dygero RMAOIYE gbom demigdygeno Ci
259BoMYbo®0sbmdgdols IJmbg bobgdby aowsigdol @AM @by @o@g®o
AO5bboF gm0 dgymabgdols Lowowyg obolobwgmgds AmamAs:

A
Toin = ’;V[z TW} (4.30)
K\

bosi A - o®ol  H®ogogol A 0b@gbloyg®mdgdol  «xodo  gggms
bobgdby.

aobbognyyano sdmobs Lodgoagdsls 0dgn 3o dogdygero
Igbeywggdom 3ogdodol s@bgdoll wodmgdymgdsby, olyg 0dbgl dg@bgyano
359GoMYbo®0osbmdgdo, ™I dgBgmdobgdol Lodgomm  ©oymgbgds oyml
dobodsga@o. [58]

GORMOG 9330 ©32b0dbgo jmd30g@Hgdgmoe  Jhgeol m3Godoboizools
B03099@  5dIm(35b690L 2569390 gbgds  bogowgdols  asbofomgdols  sdmzsbe.
Fobs  dopsmom@o bpgdmws 253@sMYbs@osbmdgdols dg@bggs bogowgdols
dm 399900 3Mbxoag@si00l 306694 do. >d sdm3obsdo
209 oM 9bo®osbmdgdo  Jmgdygmos,  boem  bsgogdo  gbps  0gbgl
aoabsfoamgdygano  olby,  @md  dobodobodgdyemo  oyml  Lodygoenm
©o4mgbgos T. o0pgeolbdgds, M o3BsMbs@05bmdgdo  s3dogmaom gdls
A®ogog0l  Jmnbmgbgdl, boam  abgdol  Ig@bggol  3OME YO o0

39JLyOgdgeo s gOMIbodgbgarmgsbos.
Lofygobo  godmobyangdol  Loboo  dogo@mo  bgdme  dmygsbogno

ROEOIgaS:
od  dgdmbgggodo  bogowgdol  m3Bodogyg@o  aobsfomgdols sdmzobs

Fomdmoygbls (ogogo g9bdizool T-L  dobodoboiosl  {A} bogowgdby,
0ommggen 3356dTdo bogowgdol dgbobgols 35bmbols gl@yergbols JoGMmdom.
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