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Abstract

Vessel course and location control systems that perform a main objective of
navigation, connected with given task qualitative criteria for precise and safe
navigation, in turn among the vessels automated drives most represents complex
multi-contour systems.

The review of drives mentioned systems development and related to this
research works demonstrates the urgency of carrying in them analysis and synthesis
methods and methodologies of dynamic processes to improve the efficiency of
scientific - technical tasks.

On the other hand the vessel movements control processes certainly are
defined due effective actions of participating in control personnel. The quality of these
activities, in turn was in the functional relation with external impacts on person.

Extremely high is the vibration effects on working on marine vessels people.
Therefore, the protection of working on the ship person - operator from detrimental
effect of vibration represents an important and urgent problem.

The article aims the development of vessel’s course and location control
electro-hydraulic systems (drive follow-up systems) models, new layouts, dynamic
synthesis methods and methodologies for adjusting complex systems accordingly of
preliminary given transition processes based on the application of synthesis known
methods and are directed to the studied systems of quality and efficiency. The
development of vibroprotective equipment new efficient layouts, structures, and their
dynamic research methods to ensure increasing in the quality of protection of working
on the vessel person - operator.

To achieve these objectives in the research tasks are included:

e The analysis of current state of drive systems under study, development of their
dynamic analysis and synthesis of methods and methodologies and formation of
further research aims;

e The construction of studied multi-contour systems mathematical models as a
component of synthesis developed method;

e Revealing of developed method main regularities and construction of synthesis
algorithms accordingly of given transition processes;

e The research of specific follow-up systems, the revealing of quality and efficiency
of developed methods and systems;

e The review of related to vibroprotective equipment design principles and their
dynamic research methods;

e The analysis on vessels Georgian of Maritime Navigation vessels measured
vibration spectrum;

e The revealing of known vibration insulation devices features and accordingly of
vibration measured parameters the development of new effective schemes,
structures and research methods.

The scientific novelty of work is in the following:

¢ new methodological approaches for constructing of operating on vessels electro-
hydraulic systems the dynamical mathematical models, according to the given
transition process in synthesis the method the formation of the desired process
parameters and synthesis parameters search methods;

e The required methodological approaches and mathematical regularities for
developed vibroprotective devices schemes and structures construction and

calculation.
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The practical value of work consists in the study of multi-linked multi-mode
drive systems dynamic analysis and synthesis methods and methodologies and
research results, directed towards improving the quality and efficiency of the drive
electro-hydraulic systems;

— The results of necessary for development of original vibroprotective

equipment researches.

In the introductory part is grounded the actuality of thesis, is carried out the
qualitative analysis of used in the naval vessels follow-up systems.

The necessary for analysis of vibrational impact regularities and results of
theoretical researches, scientific approaches and principles for designing of
vibroprotective devices are considered.

In the main part of the work are considered dynamic models of vessel course
control two different structures follow-up electro-hydraulic systems separate
functional elements.

AS the result of study are constructed the considered system’s dynamic models
and dynamic structural layouts.

Are analyzed the separate stages and procedures of studied system’s given
transition processes according to the general methodology for the synthesis of
functional scheme.

Are obtained approximation equality equations and due their application the
mathematical regularities of parametric synthesis implementation. For the approbation
of obtained results were carried out the calculation researches related to having certain
initial parameters systems. The desired values of adjustable parameters were obtained.
As result of research has shown the proximity of synthesized processes to the desired
ones.

In this work are stated the carried out on marine vessels the vibrational studies.

In the direction of vibrational insulation of arise in vessels wide-band vibration
impacts is formulated the feasibility and are offered constructed on passive and
dynamic damping schemes original vibrational insulation equipment.

Are constructed based on the steady oscillating motions the mathematical
models of dynamics, are comprehended further research tasks.

It is shown that for the obtaining of high level of the operator vibrational
protection the effective way related to low - frequency disturbing impacts is presented
of the equipped with electro-hydraulic follow-up systems vibroprotection devices. In
order to further improve the dynamic characteristics is proposed an original containing
follow-up system scheme of vibroprotective device. Due the study is obtained a
mathematical model of developed system, in the general form are formulated the
directions of further studies.
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0035¢0lHobgdl doegddo Loombols dog® d9Jdboer 0bgM oI IEHZ0MHMZ0L
Q9bo39ML [111, 112]:

B =h+BF, B,=m+B.F .

doboliosmgdErol  BoBJoMol  A5bGHM@gdGd0  gomgdolsl  ¢>0,15 ad
@50{9M9ds Loboo:

F(p,;Fie)=

I
_k, \/1 ——_[B,i+ B+ Rty + |, |signi]-signe - £(r). (47)

p.F
33300056M5Lsm30L MmmMbo oo bgMgom e ge dyMIsMgMdsdo,

OMEQLSE 35000 BLOOWYJOO Y4z9ws € < &, —Lm3z0L, LoBJoMol dsbollosmgderol

296@MegdsL 593L Loby:
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n

F(p,:F;e)=k, Hl —LF[Bzx +Bx+R(0)+|P,, \signx]-(go +&)—
p

signi]- (e, + ) . (48)

])mp

—\/I—L[BZX+BIX+R(1‘)+
p.F

Dgdmm  39bbomo  OBIMIBE305MH0  FBEHMEGdGd0  Sfige9b
3006OHMY 535309530l 0653030l 306935303960 39 3530060gdOL gocqdy.
06530306 49B6GHM@Wgdol oM 803900 BmEIoL  FoLomgdo©
mbbgMHg0sbo 83370005658 boGrxols Jobslosmgdgwls goboboogab Lsboo:
q=k,e—k,p, (49)
Loog k, ©@o Kk, —O®Igoesg 3553Mmguodocmgdro  3m9Bo3Eogb@gdos,
OMIwgdoE d00Mgds M9 MHO  BaMXOL  Jobolosmgdegdols LsxdzgwHy.
OMamO3 gb bsbg9bgd0s LsdMTomBo [5] ©@s odmIEObsegMdL 396l doge

dmyzsbowo §Mx030 ©I9M300gO9d930©D, Abbowmwo 933906Md0L
33069 390905LMb, 30639 dosbeMgdsdo

k, ~ b /% . (50)

Sbgm d90mbggzsdo Bgdmo dmyzsb0wo 5O R030 296EMEgdgdoL
35060530390 3mOAsL 9696 d90qabsoMaq [5]:
(7252 +21sTs +1)sx(s) = k. &(s). (51)
39 3930060 LoliEgdol bs39E300 J03009dM
£(8) = x,, () = ke, X(5)- (52)

030 39399909 gmBm  Lombols s dJoebsgbol  3gegdols
693500MdsL, 5906 ©0bsT030L gobEMmegdgdo doomgdl Labgl

k,[B,%+(1+B)ils x(s) =k, - &(s). (53)
ob

TPs® +2sTs +1= k. &(s), (54)

boQS3:
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o= (1+B,))
2kqx ’ kocTF ’

1
kry = k_

dsboll MM gdgEymazol  d9dombgglzsdo  30MMYSTdE0gMgOOL
390059398 B9bJ300L 450Mbobsggb Laboom [2]:

Wy (s)= (55)

* 9

T s+1

ry

boQS3

1. 1
k, =—, T =
Yk, Yk, k

oc qx

30OMGHMIdML s ©yMdolb  LobGHgIsdo  Bgol  BoMEYbMdY,
dofmgdme  ©amddo  3OM3MOE0ME0s  GHFdML  sbMowo  bisfoeol
3955 P000LS 610BHG OO0 EYOIMIGMD0Ib.

36™d00s, ®MI 03 990mbgz9g39d0LsM30L, MMEILSE &MIdML ddomdol
36m3gLbdo 033egds @MMIo dolo F0WobEOMWO dwm3zol sbMOL 3Mmby,
G3dmL Igobog®o ofmgds 2560LsBMZMGdS sTMI0YOMGOO

qH max a)H . quax dl//H
= + . +
Qu 2 Va 4 dt

d
+glfl(zaa)Hal//H)+82f2(zsa)Hﬂ%j' (56)
boo3 @, —GHMBdML 3Owbzol LoBRJsMg Gososbo §s88o; w, =2m, n -

2

GMId™L 3Obzol Moibgo §5990 ¢, . = ﬂj zD-1gf .. » d — &3dmb ol

30obMOL  ©0sd9BH®0; z — g0l Mopbzo; B — 30wob®madol
dom30l 35gLodse)Ho EIbMOL 3mmby.

. :&, (57)

18 nax

S —300b®gdol dem3ol sbMolb 3mmby &, f(z,w,) ©s &,f, (Za O > dZI/tH j

3960m©Owo 369309805, ©IM30090ME0 ©YMIJdol GoEbzdy, GHFdML
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d0dyg4zs60 wozols dGMMb30L LoBJsMg by s 1939 BIOPMOOM IHEOIDY o
dolo (330900l boEdsMgbHg. 5ddMO30L EO0BIF03ZOL S6s3CODOLLL M356513b e
M6 JgbogmgdL  2odmMoiboggb  MmameE  Igmeg  bsobbolb  LodgoMol

LOEOHIOL s 0LYd96

qH max a)H . qH max dWH
= + . . 58
o g Vit T (58)

Bgdmo dmyzsboo ©sdm30gdmegdqdo [oMdmoygbab ogm®omwo
d0{™m@gdol godmbobyargdqdl, bmwm god@om®o b 9x39dGHmMo dofimegds,
OMIgwo3  3009MEYdS  GHIdMbOYeD,  Bs3wgdos  mgmOomwdy o
5330009005 O JoImb393DY 9ddmado, 51939 53dM30 9EgdGHOMIMH30L

UEOSEDY,  39TMP3IMNL Mg IGHZOMMZ0L  (33¢0gdOLORSD.  Tob
356LsB3M9396 BMOIMom

Orip = O = Driom = Dym (53005 (59)
BS@oG gy — AWML Fos  gogmbzgdo, ¢, (s,,,) —BofmEgdol  FgdoMgds,
©59M30009do 5330530  JrgdGHO™MIMOZ0L  LOMoswDY.  3GModEHozolsmgzols
©5b533990 LOBMBEGH00 00VYd96
Qw =By Py + (60)
Loo3 By —39:3mb3930L 3098303096309;
q, — 9380 bgaol gogmbggdo [90].
B990m0dMYy35600 ©8M30090vE90900L 2om35¢olfobgdom Lolidgdol
06530300 296@Mg3900 ¢)ddm — 30OME300b®M9d0 S0HgMgds Sbg:

m,h, +hi +k, % +%ﬂpmp \signx]:

n-n

k

He q maz ;-
ZF(st Vi _HT‘//H - Bypy _qgj’ (61)

LoS3 Py — 16939000 bLb3omds Fomoeo s sdseo (6930l s69qddo.
d90dgds 0300M
P, =P,

Logosi P — 6930l 3300009055 30MM30¢00bMdo.
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153322930 LoLEHIFoL (Bob. 10) Fowr3gero F9ds@pgbywro gargdybigdol
3008039 dmEIEgdoL  dodmygbgdol  Lsgmdzgwy  9agd o
LEAHOMIGHOMEOo bggds dmyzsbowos bob. 12 [113]:

St K, = K, — 256059936900 90939630l 9de09gMgdols 3m933030963)0;
W, —08856m3gwo YY dmfygmdowmdol gosdagdo gbdsos; W, —Bobggse—
3983960560  85d0gMgdOlL  gosd3gdo  BMbIs0s; W, — gl ergdgwo
d®o30L  @o@sd3gdo BMbdgos; W, —89996030O0 HIMIBHMO0L  osdi39do
B0J30% Wes Woo @ W, —030353800900L 300003930  3v1bjs0gd0;
W,, —3963940 35©53g0L 35s03gd0 gbjzos; W, ©s W/ —8s6mzol
M009d3Hgoolb  dm  (p930L)  25sd3gdo  BbJg0gd0  FsOM3go Qs
390950309090 Hg0mddggdgdol dodsem; W, —3006Ms30329600 bobdgdol
3905933900 b 309.

00500390 Imgmdoermdol  2osd3gdo  BMbdzos  3edmoliabgds

©5dM30009d9GI0!

w1, (62)

oo K, K > T, —89b50530bo©  350BIMHI6E0MYOIWO  ©d

3506()9200609390  GMmgdol  25dwogmgdol  3m9x303096Gd0 s
3500039M9630609390 Mmool EMOH™ol ddogs.
530b60dbsgm, OMI  g3zges  BsIMMZoo  gosd3gdo  BMbd309d0
0960959696 ©53esliols 4oMsddbols s M3gEMsdMEm0 B36J3090U.
659639000 [1, 114] gbsdsdobo

_ U oo (5) .
Ve )
1)
W,.(s) =(j"—8; (64)
W, (s) = Z ; (65)

Ap(s) =, () =y (s), (66)
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0L

4

—| 2 | —E]

Woa —

W,

Bob. 12. bEHGNIEHOHMEo bigdgds




b")@bG: Uam() ’ Uc’ eyc’ Hud’ emz’ hp— 835@8@‘36)0 3(00)6)@06'3@060’ a, li” @b

V.0 — 39006 BoFol, 2930L 39OLOL godmdszs¢ s 3990l 3OLOL Jgdmdsgown

30bME 3dMSMOIMS 3MMmOHEO0bEHJ00.

356bo35000 LoLEBHYIs 809390036905 FMSZSEMY:10T0BL: FMTomdL 49dols
LoFol dmm3oem3s¢g LobEgdol Mg70dgddo (CCYP — LolEgds a), MmIgeos
Po00mo9bl U, ©5 a 3006006533008 MOH00g0Hm©sds3s300609dgw
B5393H0 LolEgdsl s 2930L 3MMLOL IMMZoEMZsg FoMrM30L LoLEGHGIoL
6951099030. 3969 LoLEGHYIS 5353806090l 3MOOBSEJOL V., ©S V.

15330930 ¥ LOLEBYAOL 356539BHMICO BLObMGHBOL MYoEOBsE30OLIMZ0L
309496900 35060303900 LoLBHIIGdOL LobmgHol sdmygbgdom MGMEOOSL
9m(39900 396535350 3MM39900L dobgzom [4].

15330930 LobiEgdol bLEH®WYIEHMOMEo bdgdol sbserobols Loggdzgu by
LobGHJIoL  MJGAMWOMHGOSO  3MMOPOBIEJOOL  godmbIbMWgdGd0  BMYSO
Lobom 2o8mMmoLobgd05b ©sdM3I0WYOIMEGdIdOm:

W, () =W, (5)F,(5): (67)
W, () = W, (5)F (), (68)
a(s) =W, (), (s), (69)

Loog W, (s), W, g(s)—89b5d580bo@ 39dol  3mOLOL  FoMomgol  LobEgdol

390593990  BmbJ30900 B0djmEIdgo s  s3Bbgdoo  bgdmddggdgdoL
900500; F(0) 5369085000 B9dmJdqgdol godmbsbmamgds; W, (s)— LobEgdob
(CCYP) 25000593930 53mbd300.

659630 [114] 99Lsd50L5©

() =) (70)
1+ W, ()W, ()W 1.(s)
_ sz(s)

p%@‘uwwwmwaw 7

b90m»IMY39600  ©IMZ0IIMgdgd0L  dodmygbgdom  Fga30deos
Bagfotmo:
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oudp’S

K K
K| —"+1+ W, (s)W -.(s)
s T,,s+1
Y, (s)=

K K(Ws
1+ K| —+1+ W, ()W .(s)
s T, +1

(72)

Lol gds a-0sb 30dsmNd5do 339969d0

W (W (5)
LS (W (W, (5)

W, (5) (73)

300035¢00L{0bgdm G5 0dsls, MM JosberMm3zgdom:
W, (s)=K,;

W,(s)=K,;

W.(s)=K_;

W.(s)=K

ocl?

W (S) — Kl"i’l

™m 4

K
Wu() (S) = Sub >

K
K uo | K
ye pl 1( cliu 1< K
W, (s) = S e o

Ku
1+K, S" K, K,

C

S+K, KKK, S+KK

¢ Focl

Krn
Wi($)K,, == W, (K, K.,

Wa(s) = = =
S+ VV] (S)KanrnKoc

K
1+ ()K,, — ™K
S

oc

K

c

K nKrn
s+K.K,, 7 3 K, 3
Ve = =
S + c Kanm 'Knc S(S+K0Kcol)+KaKoc
s+K K, ,
K
= a . (74)
S°+K.-K, s+K,-K,

a bobEdol LobmMYBOLLL oM 35M8YEHOJds© 00JdI6 K, ©> K, ©d
O3 fobo 350599 BHOL K, 00Bg396 1-0b Gmws [1].

300900 w,(s) 30593990  ®mMbJgool  s8mbsbemgdol

390035¢00{0b9d001 ga30de0s BsghgOmo:
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Pl

K, (T, s*+T,s+1)+

K K. K .S
j o r—_——— S 1
s T8+l
¥, (s)=

, (75)

+ (KIKHHTKOCO l + KIKJZ[PICIJKOCO ; + KlKoco JWW
s s+1

nud

boQS3:

K =K K K,
c yerun Tt pl (76)

Ka = KcKanm = Kch Kleanrn .
36039369w0bs s 3Mobzgaol 3s9Mmsgzagdoom (j936mHg

2
TS +s

Q5 30090m:
(KK s (Tys + 1)+ K K5+ K (T8> +5)
Koo (T, 8% + T, 5+ )(Tyys” + W, + K K K ) (Tys + DWW, +

ocx

HUHT

Y, (s)=

oco

(77)

+ Ko K K oo Ws™ + K K W (T8 +5)

oco 3

nud
ob

(KlKHHTTanJS+K1KMHT +K£[PICIJK1S2 +K1szd)s2 +K1S)VVF3 (S)
K, . Ls)+K, KK, T..W.s)+K, KK, W.(s)+

oca oco )ZlI’I(l) oco 3

Y, (s)=

_M(s)
+ K oW (K K o5° + K K o TS W () + K K sW () N°(s)

oco™ mud

. (78)

boQS3
_ Kr3(1+T0Ks) _ W4(S)
" s(+T, s+T,.5%) Wy(s)

My(s) @5 N°(s)-Lobmeggmo 36magbo 86033690 ©s  dGogbggero
3obmdgdo  8503MmJlodoMmgdgrr  IIM30IOMWYdqddo, BTG
3990yggbgdsly 30306090 d9d9do.
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2.3. 350995303790 3mE9ergd0ol 565¢n0Bo s
LobmyBOL Bmgswo Lszombgdo

33w930L 89990 59mEsbgdol  gobbogolsmgol 303  gOmbgen
©535bsBosM® Bob. 11 dmyzs60¢0 50bodzb900.

5k, —3560H©5930bgemo  99dgb@Hol gosdigdo imbdisos, Mmdgwos
89003905 379OLOL FBMYIBIZ0 GHOBLBMOToGMMOE; k£, —bsbgzMoysdEH>M0s60
39853096 gdOobL 3593990 BIBJ305; W, () — 99 GH®MAM30L osd39d0
Bbdgos;  k,, —©oxIMbE0sMo  MgMIEMOOL  dd©sdsgdo  Bnbdsos;
W, (s)=bsFob Lgwwlobdbmdo g9wqdgb@Hol swsdzgdo xw6J30s, M™Igwos
9902905 bgL0b-450s3FMmEOLs s byEliob-808LYdOLSR6

W (8) =Wy (8) - Won (8)- W, () (79)

Woi(8)s W,(s) @s W, (s)—8gbsdsdobo go@sdisgdo gbdszogdo mmo
3905dwogmgdgmo I'V1 s I'Y2 8906Hargdgeo 351350900l o HIIII
399LMMEgdg0 35L3500LOR6.

3965536900 890393L 33wo®O FHoMTMGOCMOMBOL ¢ddML s LoFol
58d6530L d5¢gMHol J9aLMIgdge 30MOHME00bMYBL:

W.(s) @5 W, (s)—300600mLobEGHg0ols @ 08m3500 313538060l

39503930 Bbgzos;

Woe (5) — ©693500 93013238000 33333990 FIbJ30gd0;

W.w(s) @b Wm)(s)—gbﬁboqwgo@o LobGHYIob Fo0bEJaM0MgdIE0
350089M9b30M0g0 9ergdgbd-HaNIwsGH™®dob 333930 BbI30gd0;

W.(s) @5 W —-05600m30L md0ogdEolL (39d0L) gowsdEgdo 53wbjsogdo
30563900 s 898588Mmmgdgwo Hgdmddngdgdol 8odsMm; s — adEsliols
M39M5GHMM0.

3o6bog5000 LolEgdol ©0bsdo3olL s@IFIM0 FobEMmgdsms LolEgds
Boofigtgds sb:

a’U aU
an dt ZHHT + d:HT = kI/IHT (¢ - l//) ; (80)
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U=k (p-y); (81)

d*y d w
Vg = Kl dt tdt 82)
U,=U,,+tU,, +U.; (83)
u.=U,+U,,-U,; (84)
U,=kU,;
=k, 0,.;
Trp ~ U (85)
U =K,0.;
de,,
T,, ” —+T1,0,, =k, U,; (86)
0., =k,,0..; (87)
0., =k.,0.,; (88)
d3
TZKT3K dt +(T2K +T3K) +a kznecn ’ (89)
3 2
Tzﬂld—l//+T1K1 d Z/+d—l// k23T0Kd—a+k +k23T0'Kd—F+k F, (90)
dt dt dt dt dt

Lo U, U Uy Wows W @5 W 63090l 30803535¢00

360053 900;
Up> U, ©@ U, - W, W, k, ©3m@gdol gs8c3535¢00

30053 900;
0,5 0.5 O, — B9Lsdsdobo W, k, @ W, Gayowgdol gsdcdsgswo

3M0bMM0 30mO0bs3HYd0, Hmam®s Hobo L, =

0¥ 3930035¢0l{069000 ©M93500MdIL ORIMIBE0OO BgYIEHMEOO
90999639330 99l 9gdgo 9egdG®MIM530L s MYIEHMOOL 50dfgeo
396&™Me93900 B9 90056 sUg (Bob. 13):

di, = K,u, —K,c0,; (91)
" dt
1,6, L +by 0, +c,0,, =ci, +b,0, +c,0,; (92)
1,6, + by, 0, +¢,,0,0,, +c,0,,. (93)
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i S; 02
s == C Wui Wi —

[}

Bsb. 13. 6M9350MMEgd0s60 dMs3s-89ds603mGm0 bsfogols
LEHOWIGOOL Lggds

d9L50530bo  bo3zzeg30  LOLEBHYIOL  LEHOMIGHMOMo UBdgds Foowgdl
Lobgl (bob. 14)

dmyzsboo  BEGHOMIGHMYOMwo  bdgdgdol  dobgzom  F9A30dE0s
15330930 LOLEYIOL 203990 BY6J30900L FoEgds F/domdols bbgzoolbgs
695109900L5m30U.

D00 d0EYMI0m  MJRMEXP0MGIS0  3MMOEOBIEHIOOL  25sd39d0
236930900 259MmobEbYd0b sUg [2]:

v, (s)=W,(s)- ¢(s), (94)
v, (s)=W,(s) F(s), (95)
a(s)=W,(s)-¢(s), (96)

Logsi3 ¥, (8) ©d ¥, (5) — ¥ 30mOm0bsEH00L 350mBobmegdgdo 30sMMZIO
390gmm300 6M9:0d90d0;
W,.(s), W, (s) —bobGgdob glsdsdolo gosdigdo gobdzogdo;
W, (s) —bobGgdol 250593990 mbgEos LoFol Fomm3z0l IMMZoEMZsenY
69510080;
a(s) — ool M920MHG050 3MOHOBEOL Qodmbobrmmgds.
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LL

A

WHOC

Cs —
—| W
»{ ki ky —>®_> Woix Wai  fom| Wy - W, |—m W, Ll W,
W, -
- Wrm Ml -
Woe |~
W:lc et

Bob. 14. 69350063 gd0s6o dgdsbozm®o bsfoeols 899339eo
dm35m35em9 LolEgdol BLEHMWYIEGMOHMEo liggds




LGOI EHMOME BJgdobomsb bab. 11 Jods@mgdsdo 930305 Bogligdmm
(k, + W, kW, W, W, W,

unm /"y " uo

W, (s)=
L+ W, W, +k, W, k, -k, W,+
. (97)
+ (kK + Wuum + W()ur])) ’ ky ' VVuO ’ k()ApA ’ ch ’ Wen ' W;x ’ Wec
W () Wz;(l-i_ky.Wué’.W+ky.Wvu8.ké’.pA.Woc)
S)=
v 1+kvau0.Weoc+ky.Wvu0.k()p.Wac+
: (98)
+(k1< +WuHm +W¢)uqb)'ky 'VVuO .kdp. .ch .W;n 'Wzs' .Wec
kK .kv .Wuﬁ .ké’p .ch .Wzn
W, (s) = ' : (99)
L+ W, W, +k, W, -k, W,
6935006293056 LOLEZHYIIBMD 0TI Gds30 2397b90ds:
= WMIWM2 : (100)
1+ WZIWMIWMZ
W' cW, k
Wo =T (101)
1+ W cW,k,
M2
/4
W, = : , (102)
1+ Woc Wc - eroc Wc
p2
W, =W,W,W,. (103)

350605303900 LobEGHYIgdol  LobmgbBol  3OHMEgEMmIddo  Lsfiyolo

5003090 IOJO0S
v, (0) =y, (9), (104)
v, (0) =y, (6), (105)
a(d)=a(d), (106)

HMIgwms 30356 30996900 06O H dosbenmgdoms 3OHMEgMMgdl o
Do63mbsbgzom Lobdomgms 360369 MdIM o6 339w S69do.
v, (0), v, (0) © a(d)—Fosmdmbsbgom Lobdomgms dsbsliosmgdargdo,

OMIwgdo3 9390wbo 9606 v . (p), w,(p) @5 a(p) ysdmboboengdsms

359mygbgdoo.

78



39d0Lb  3MOLOL T30l o LEVOooDs3zool  Mg0d90d0
Lobogbodgdoo W,., W,, ©> W, -b 3505093H60900. Lsgol 8serogol

Iz MZorg M9710880 3o Lobmgbodgdso W,,. @ k, .

LEHOMIEHMOMEo bdgdol (Bob. 11) s sIMI0IOMEgdIOOL (98), (104)
0565b3o BsdMMATo  FmYz9600s F9M©oddboro LEGMMIEGMOMwo Bgdqdgdo
(Bob. 15, bob. 16). 53 bsbsHgdbg F90mEsbogros s0bodzbgdo:

1

P06, 1o
1

A, W W) (%)
W) bR P& H O W)

L )k, ey Ty (5) T, () 7, 6)

1
ST o
W15 =k, W) Ky Ty ()W, (5) (1)

Blwroc(s) -

Ol e v -

B Woc(s) -

Bob. 15. @ LobGgdol 49Msgdbogo LEGWYIEHHEo Liggds

50 LEHO®WIEHMOM bdgdsms AsdMYgbgdom 30090  3MMOOBIGMS
GMEmdol 9909 259MBobeengdgdl:

y,(9), =, (6), (112)

a(9), =a(o), (113)

a(5), =0, (5) + B,(5)-W,,, -@(d) - POW,, -a@(d)]- kW, (5),  (114)
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Y

WI/IHT BBZWOC - W,m

% o Wiy = Wy, (g)—«‘—»

Wumj).wrc -

.Wrc -t

Bsb. 16. ¥ LoliEgdol goMEsgdbogro bGOMJGMEOmo lsdgds

v, 0), ={lp@)-W.. -7 O]k, +W,, )+ W, W, -7,(5) -

~W,. - BB, W, -, (5)}- W, (5)- W, (). (115)

W (8) =W, ($)ky, - W, ()W (s). (116)

Bob. 17 8myzsb0wos 6935006 qd0sbo  dgdobozmeo  Bsfforols
39933900 LobE9a0L gomsddboo 0bsdozMMo LEGHMYIEWEmwo bdgds

WMH = |
¢
—— K — W, = W, :W
L W,uWye |-
W, |-

Bob. 17. 693500 g30560 LoLiEGIoL oMEsddbowo
LOOIIOIOTwo bigds

3°6bOE Mo 2500593990 196430900l 25300 Lsboom Fsdmlisbgolamgol

30035¢00bfobgdm J909 GHMEMdIIL:
WZOC = kZS ;
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w.=k,;

oc oc?

K

2l

T,s +T,s> +Tjs’

uo

K

2

VI/ueoc = T 3 2 ;
28T+ Ts” + (1, - 1)s
U, =(—y)W,;

K, o(s)
W;n = 2 = ;
T, s +T,;s+1 6,(s)

_ K33S+k23 .
- T2K133+Tlx152+3,
K23 = k83TOK;
— Kuzoc — Ko
“ 1+Koca 'Wueoc ES3+T2S2+zlS+K0caK0 .
59
T, =T,-1;
sz = Wal : Wzn;
_l_
W — UGX — kK _I_ﬂ — kuu kK'S;
Y oy s s
K k
Wa = WaIVVzn = 3 P . : ) - =
Is”+T,s"+T,,s+K, K, T,s"+T, s+1
_ Kt)Kzn _
(T,s> +T,s> +T, s+ K, K, )T.,s° +T,s+1)
_ KdKen
(Tys® +T,s> + T, s)Tps* +Tys + 1)+ (T,s° +T,s +DK,K K,
bd: ];1 = TZKY-;K’ Tzl :TZKY-;;K'

09 9990303 9bm sboew 50b0d369dL gaz30dw0s Boghgdmo:
KdKzn

Wa = WalVVzn =

KdKzn

7 6 5 4 3 2 >
+a, s +a,.s +a , s +a.s +a., s +a .s+K
aa7S ab as a4 a3 a2 al* an

oec

bbCQDG aal* = aal + k()ugb ;

7 6 5 4 3 3 ;
a,;S +a,S +da,S +a,s +a,;S +da,;s +da15+Kan

(117)

(118)

(119)

(120)

(121)

(122)

(123)

(124)

(125)
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Wdu(/) = k()u(])S :
B90m»IMYzs60ol  godmygbgdoo  domwosbo  LolEgdol  dssdEgdo
1369300 F000gdlL Labgl:

o W@ W)
O o)

UH

K, K, (k,+k.:s)

8 7 6 5 4 3 3
S +AueS" +a,8° +a,,8" +a,8 +a,s” +a,s +

. (126)
+(K,, +k)s+K,_k

39bbog5000 LoLEBHGIOLIMZ30L Fo®MmBM35Ygb 30MHMBdOM  FBHMEMBIMS
990960 sboen Lggdsl. 53 Uggdol 0bsbds w(s) godmbobrargdsl 300900
39900930 GH™MEmdoL Lsboo:
W W W Lp(8) =y (=W W W W, =

=W, Lp(s) =y (=W ;W 1-W W, 2w (s). (127)

39M5ddbols 39339Mmd00 F9a30dw0s BoghgMHmon:
(kk + kui)n/eg [¢(S) - l//(s)]K()Ken + kduq’)S(l + Tads) + WesK()Ken ~
s
~[ 4, () + Koo Ay, (5)]0(s), (128)

Goobsg W, =1.

5056533 999m @600 50b0dzb9d0:

4, (5)= (Ty5 41,87 + T, 8)(T5° + To5 +1); (129)
A, (8)=(T, s> +T,s + DK K, . (130)
992309005 Bo3HgMH™mo:
KdKzn

W, = . (131)
A,(s)+K,. A, (s)

BoGo®9dmds  sb5ewoBds  g30B396s, MMI ULozzwgzo w  LobBgdol
39005933990 B6J305 IMmo3o3L d9-7-9 o 39-8-9 bo®olbols dsbsliosmgdgen
396GMWgdgdlL.  530L  FggRo©  90Mmms35HgdMmo  Lsfiyobo  306HMBOMO
AMEMdOL  39BbBHMWgdolsmzol  LoFoMms  asdmygbadmmo  LolvMzgero
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36Mm39bgd0  Fgbsdsdolo  boMobbols  obsboomgdgwo  2obGmegdgdo. qu
396300MdgdMos  0dom, MM 300HMdom  IbGHMWgdsdo  Fgdm@sboero

39659 )OH0  3353306900L,  OMYMOE  3MBGHMOMWGOOL,  S3MI3Y
3995090 M900L 459353500 3mMMHO0bEJO0 FoMBmoygbgb domsro Moyols
0o60madMegdls  w ()  LobOZ9w  3MMEObsG0EsD.  sdoGmd  sLgmo
Udgdolomzol  ©o9dzqdgEos  LsbyMzgro  3OMEgbol  AsdmLsbvyegdol
399m@H0obs dgmMg Mool gob@megdol 53mbsblibols Lsboo.

Lolm@3gero 3Gmglol dmEgdolsmzol d9a30de0s 30bgeddmzsbgwrma
Bsd®™ddo [120] dmyzs60wo Bm®BoMGdMwo Foboslosmgdger gobEHMmmgdsms
3b®owgdom.

3500900056 8.6 s 8.6, 5 [120 ] 3060hg30 IH©L N 29 Logbmd®mog0
1939000, A5M53535¢0 3OM39LOL bmMIoMYdMwo M ¢, =102.

306089300  bmM3omgdol 3093030961 K. 53  89dmbggzsdo
3905953500 3MHM3gLOL bsdgzowmo 860d3bgwmds 0dbgds

t
t, =",

Ky
50 99000b3935d0 Fsbsliosmgdgo 396 MEgdol Ggoemo 36083690 mdgd0
0g6905:
A, =K A;;
A, =K AL
A, =K, A,
A, =K A
A, =K A,
A =Ky A
A, =K A,
S 4g,....4y, Bea®doMgdmero doboboomgdgeo  39bGHMEgdoL
30983030963 9005, HMIWIOLSE 306B7300 3bMHOMGd0b.
B99m50b0dbmols sbsbdo LolM3zgwo 3OHMEGLOL OAMLILEGdS
doomgodlL Lobgls
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AO
7 6 5 4 3 2 :
'+ Ags® + Ags” + AysT + AysT + Ay 5T+ Ays + A,

W (s)= (132)

03 Jdgdmbgggzsdo vy 93060B93m  89-8-9 bsMOLLOL  Q9BEGHMEgdSL
39230d0s  30b9wddm3sbgemm a2M9gbgd s W9GHOM30L  FobEMmEgdgdom
[120].

Lob39e0 3039900l QoMLbEgdsms TgMBI30LsM30L Fga30dw0s
536M9m39 30bgwddm3s69wmm dgmmom, OHmdgeoi dmyzsbowos Bsd®mddo
[121]. 58 LobyOz9e 3OHMEILL 39m90L 35600530 EOMOL z, AslEHsdEMmO
3M98303096@0L Loool 33om. 7, dmbs3z900L LoEOIL ZLOBOIGMSZ
5653069J306M900 LobEBHIIOL oMmods35w0 3MMEJLOL 5650 BOWIB.

B90m0b0dbmols Msbsbdo 9ghHm-9Hm Fobsbdgfmbogr  Foamasl
SLgmo OHEOMEo bobBgdgdol Lobmgbdo Fomdmoygbl LobmgbBols dgmmeo
9m399M00 396535350 3MM39U900L dobgzoom [87].

LobGgdob (3939990 06503 MMHO MAMEGdO0, HMAMOE gl b5B39D9gd0s
Bsd®™ddo [1], boslosmgds @OMIo LMRs©I0dobseg dsomo ©obsdozsdo
2Mbd30mbo®mgdso 85639690 gdom. 8 Jgmbzgzsdo LoLEBHYISL Fmerosbs
996905 Bo@GHEMs300l dgbodergdemds ©0bsdozmmo 3MHmEqlgdol dodsdom ol
3939 9e93963gddo, MboE d0gegl 0dsDg, MM dEYMIMdOL Bo3dsMoLo
LoBMBEGHOLs s LoLEIAoL  OgamEo®gdol bosmobbol Jdgdmbgggzsdo, dob
3oW39Me  9e9d963gddo dgodegds [omBmodgzals sMLslGmZ9gwo Mbggzomo
360 m39L900. gb 305603690l Im399I0 oM STI35¢0 3MMEILYdOL Jobgz00
Lobmgbol  IMMEgbol  B0BsbAGHMbowMdsby, MHMIgwos  ©WIRIbgdMOs
OMAMOE MO0, 5939  AWMOIWMHO  Lobmgbol  IBM(390MYdOL
3900 q00L 53900L 359my9bgdsbY.

5858056 535380609000 BB Lol dol LobmgHols goMmEO 3oL
390595350 3OMEqLYdOL  dobgz00 399900 ©9J399YOSMIGOMENGdO
6932906900l d9d9a0 bdgdoo:

1. LobEGYAoL 89950039690  ggdgb@gdol  WMSEMEO  Fs3gFdEH03OO
909 gd0l 99a969;
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2. LobGgdol ME3wgeo bsfool gdsgbgaro 9ergdgb@gdol 3s6539GHMYdOL
LObMYHO F50 M IS NGO FomM9ToE03 MO IMPOIJO0;

3. @WMm3seOHo  IMYgdols @ OIHMGHGJOOL  bsGolbmdMogzo s
50m9bMdM030  565¢0Bol  LoxgMdz9w B, LBobmgBoL  BoBoMgds o

M3 YOHO IMEI G000 0b5T0Z0L FEoMdIHO IMOILGOOL 53905;
4. LobBYIoL LYo ™M Bsfool 356599EHMJOOL LObmgHo FarMdsw Mo

dm@IEgdoL  odmygbgdol  Lsgmdzgwdy  LobGHIoL  EdWwIIIEo
999500396900 993963H900L 0bsF03MMO 3MMEILYO0 dsm3zarolifiobgdom.
535Lmb gOHms© LobmMgBol 3bMdOEro FgMmEOL Mobsbds dm39dwyero
396000535350  3OM39L9d0L Jobgz0m 2 s 4 3MBIBHOL Yoo BIEOS
Dmao© 99gdmnbgzgzsdo  omzsobfjobgdol LobmgHol ™Msbdodgzmmdomo
36MHMEIMOHIO0L  25dmyqbgdsl §Mx030 LOLEHYIPP0ID - sMMR0390DY
399pmdo dosligeroom [87].

2.4. bLob»9BOo IM3xIMEO FoMHTZ5¢0 3MMEILYdOL
dobggzom

6596md9ddo [105, 106] Fo0dmoagbowos Lobmgbols dgmmeo dmgdoeo
3905953500 3MHM39LYdoL dobggzom, MHMAJWOoE 9290vw0s FoMdmbobgom
LobdoMgms obslosmMGdWgdOL godmygbgdsty.

50 35bob0s™MYPIGWMS 25dmyqbgdol  Logmdzgwls  HoMmBmoygbl ol
396099905, ™I JobolosmMgdgdoL 15385MmE DBMLEHO FMbZg35L LoboMgms
36003690356 56980 99Lsdsdgds MmGM0Y0bsgdol sdmbgaggs [102, 105, 106].

mMoq0bscwol  f(r)  HoMdmlbobgom  LobdoMgms  Jobsliosmgdgenls

80300900 vy F(p)= f (1) 3sdmbobwyargdol 5693963, Boog p — wadwsliols
M39653MOM05, 93560393 Moy LogbmdMog p =0, 3609369wmdgdL s &b
39630boszm Fomdmbobgom LobdoMgo @ =—/5 .

Do60mbobgzom LobdoMgms Bobslosmgdwgdol Losbewmzol 30OHMdOIHL

3903@0b56g  MmMH0a0bsegdol  Losbermgzol  3M0b303bg MOl 90O
600065930l 305bEMGd0MO FoblsDBrzmol dgommeo.
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Pom0mbobgom  LobdoMgms  Fs93MMJlodoMmgdgwo  Fsboliosmgdrgdo
D00 d0EYMI0m 50390056 4obMlsbzmgo a, s b, 3MIR0E0I5EGOOL
39933900 9990930 Lobob 45aMBobmEqds 2odmyqgbgdol dsHsby

b, +b p+b,p’
Fo(p): 0 lp 2[7

- 5 (133)
a,tapta,p+p

by+bp
a, +a,p+a,p’’

Fo(p)= (134)

9l 35bsbosmMYdEgdo  30M39w  Mogdo  Mbs  omzswolobydwbgb
doboliosmgdwgdol F°(0) s F°(~) Brgmvem 360d369wmdqdl.

LobmyHol 3gMom©do a, s b, 3095303096¢JO0 M0 dm3gdmwbo s
15d0gdgdL 3093293690056 LOBbMIHBOMYds®O  LOLEBHYIOL  MHYAYOMHGOSO
30mOE0bsGoL F(p)  259mbobmegdsdo (o®dmoaqbowo 3mgn0309b@gdo.
bmo©0  doymdom LobmgboMgdso @y LELYIMZgWo  3MMOEODsEJdOL
3590bsbyegd900 Tgboderms BfgMowo 0dbsb sbg:

M(p)+30,M,(p)

F(p,o,)= L = x(1) (135)
N(p)+ gld,-N ()

M°(p) _
N x°(1), (136)

Boog M°, M, N° @5 N —p, 35603390000 30mobmdgdo, o; —obomgbo®gdswo

F°(p)=

3933030963900 (3565393 9d0).
36m39930L 0bE YOO BosbEMgds
(p,0;)=F(p) - (137)

399000 Loboo Joomgdl Labgls
Me(p)2.o;N (p)=N(p)2 oM, (p)=N(p)M(p)M°(p)N(p).  (138)
J= J=

do0gdmo (138) 259mbobvyegdol msbosbdo hsofgmgds 3oMHmdOMO
3506@Mgd900 p =5 93MMJLodszosms [ 3356d900L5m30L.
Bsdd™mddo  [97] 693mI9boGmdMmos 5, Lobdomgms  4obmagligds

9399990 39M039GHO0ME0 3OMAMgLOOL
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0,=0y9 ", v=0,---,k—-1.
0565b350, Mol 360dgzbgwo g=2 .
399Ma 300HMB0MO 2obEMEgdgd0 IM53wgds 4,(0,) bodcMmsgwby.

50 bsdMegagdol  (fmbomo  3m98030963HJO0L)  goblsbmzMolsmgols
LosFoOM MMM  FoEEMIGO0 S FomMgToE0ZMNMO  F5TMBbMEdGdO
536939 dmy35600005 bsdOMIdo [105].

Do6dmlobgom LobdoMgms 2sdmyqbgds®y sxdbgdmmo Lobmgbols
890000l 9B3L HotmBmoYgbl gosbas60dgd900m LobmgbBoMgdswo LoliEgdol
©0b6580376M0  9yMoEMdOL  ©3530594MB0egdgw0  306MHMdOL  Jgdm@ebs
bmM3090©gd5 MO0 3560MJOSO 3565xGMOL 35005300l 39d39MdO.

Bsdm™dgddo [105-107] Go6dmygboos ®gameo®gdol sMs(6xz030
LobGYdgdol LobomgHBol Tgmmo IME3gIMWOo QM350 3MMEILYOOL
dobgzom. 53 BsdMMIYdTo sMOHR030 LoObEHYIJOOL 3MMEgLgdOL LslwmEmzgw
36Mm39Lg0m96  0bFIYMOWMHO  BosbMgdOl  F50gFoG03ME0 53505 GHOL
3oL BOHOLOM 353ygbgdIEos O, BMbI30Mboegdo sfOBOZ0 Gyrmegdol

50mbsoblbgdols dobggom [105]

oY

o, = [p:[x 050, (139)

(=]

Loog  &(1) @5 X, (1) —-bsbyy®ggemo  3OmEglgdo, @, (1) = 0 - sMsfiergogo
©OxIMGBE05MOO 23bEHMEqdqd0, T, — @OMOL 0639035930, MHMAdDI©S
950D 90056 06&gaMowmEmo Josbermgdol 3OMm39Lgdo.

50b0dbmen  659MM™Igddo  Qobboos  98m3sbgd0:  LELIMZgEO
360 m3qLgo0L dm3gdols, bd0MmbsIMHo MMM0gMH353d06M0L goblsDdrzmols
LobMgHBoMYOs©  39M0TgBHMPOLs s LobMzger  3OHMEgLYdMS  FmEOU,
LobmgboMYdo© LoLEYIsdo BEYM>MBOL 30HMBOL Fgdm@sbols.

LobmgHBoMYOsO  MYYMWOMmgdoL  LobBgdol  i-eo 9GO R030
00 g00L Lol@zgar 8905350 £(f) ©d 399MTs35¢0 X(1) 3MMmMHPObEHd0L
39BLOBPZOOLIMZ0L  3MFOBOZ  LOLEGHGIBMD  FgLsdsdobMdSdo  F9dmols

3m6309dHwo  ©OHmdo  BodboMgdMwo 3969 BHEMdoL  89d339wo
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29bLBO3OMEO ,LELEOZ9w0 3OMEILOL iOFB030 LolEgds®. slgo Joymdobsls
g () o x,(t) §o63moy9b9b ,LolEmz9wo 3MmiEgbol fMaoz0 LolEgdol™ i-
MO G000l 999MT035¢ O 45dMT535¢ 3MMMHOObEHIOL.

3oblsbogger  Lobmgboll dgmmEdo  ™Msbsbdo  BsdO™Aols  [106]
900M5Md0L  3060HMO0L  FgIMEbs  M95e0BEYds  LolivyMzger MM 3gLgddo
d9dm@sbowo  3mA3gdumMo  z, —MMol  AsBIGHVMMO  309gB0E0IGOL
356005300L  89939Mdom, AsbML 3930060 9d00 TGz O PoTMTdZo
30MM0bsGHJOL gobgzobowsgom babom

x| —,t
Zm

fo@dmggbocro  dgommEo  Lsdmoggdsl 0dgrgzs LobmgHol

(140)

3MM39OMOOL  gobbm®mE09mgdol  49Ms3o35¢0  3MM3gLYOOL 93390
95639690930l ©53959mM70e9gdol 30MMB0EL odmdobstg Jmgwo Moyo
©99gdd990900L OMU.

§0b58gdsM 39693380 FomgdEos d9damdo  33e)3930Lsm30L
LoFoOm  @osdi3gdo  GFMb30990 O MYRMYWOMIOIPO  3MMOODSEHJIOL
390mbobMgdgd0.  s©bodbmeos, GMI  byzzwgzo  LoLGYIs VML
365350 9:10d0560.

LobBHgds -0l LobMgBOLLL DMmAsEO  FoEYMI0”  MJYMELPOMIIS©
356509¢HM9golL d09g3703b6900%6 K, K, K,,, @ K, .

3960339 d99mbgz9390do dgloderm 3930DMEMo 53 356539EHMYdOL
Boffoom. sig 39693006 9d0L Mgx0dd0 IM35¢ FgINH393580 F9OHOMGOSIO
A39096 3560093HOgoL K, ©d K, .

LobGds Y=L LEbMYBOLLL 3MMOPOLsEHMS LEHYOL BHMEW MBS 3obows3m
Lsboo

M (s2,)
N°(sz,)’
boQS3 z,, — OMOL FSBIEHIOMMO 3095B0(30963)0.

w(s) ~ y(s) = (141)
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500b 990009y 390930350  dMY35600  BHMEWMBOL Q93O EMdO
3590bobgd90DY.

B90m» J0LYIMWOo MHJRM0MJOS0 S LOLYIMZ9Wo 3MMOHObsEJOO
dmmobo Lsfyobo sdmM30GOwgdoL (§ 2.2) 4990l 3MOLOL dsGmM30L Mgx0ddo
93998539 LoLEBHYIOL 5N PO3WOZIMM WHTMI0WYI*YGdSDY:

[KocaL(S) + Kunm Kl Koco

KlKoco (Tdutjzs + l)Vst (S) + K()u(j; (S)W;3SZ +

+K1Knca (T()u(})sz +S)VV23 ]MO(S) = [K KI(TOM([)S+1)VV33(S)+

UHmM

+K{)ugbK1SVVe3 +K1 (Taudjsz +S)VV:3(S)]NO(S) . (]-42)

0¢9 999303560 50b0d369dL:
K, (Tamps + DWW, (s) = A(s);

K\s*W.,(s)=B(s);
K, (Tz)u(])S +9W,,(s)=C(s),
©59M 3000939990l (142) BsofigMgds Loboo:

[K oo L(5)+ K, K o, A($) + K, K o, B(5) + K ., C()]M ° (5) =
=[K,nA(s)+ K ,,,B(s)+ C(s) N (s). (143)

3M593bogo Loboo 9394690s:
K, LM (s)+K,, [K,, AS)M°(s)— As)N°(s)] +

oca oco

+ K [ K ooy B()M ° (5) = By ()N ()] +[ K., C()M ° ()= C(s)N*(5)] = 0.. (144)

099m93593L 50bodzbgdo
L(s)M°(s) = @, (s);

AS)K oM " ()= N ()] = A(S)E(s) = D (s) 3

oco

B(5)[K,.,M°(s) = N°(5)]= B(s)F (5) = D5 (s);

oco

C()=K ., M (s)+ N ()] = ~C(s)E(s) =D, (s),

@5 GMEmdsly (144) 00gdL Lobgl:
D,()K,,, + P, (s)+K,,, + P, (s)K,,; =Dy(s). (145)

300900 ©59M 3000939900l (145) 05bsbdoo 3096,

oco

3360mdbodsgosms 1 3356d9008 O =0, (0 0©gdL OIYd0m  LogbmdMog

36093690 ™d9dLs) Bodstro 3600 30630 29bEHMMgdsms Lobgds [102, 107]
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Kocaq)1(5v)+K CD2(5V)+K ®3(§v):®0(5v)’ (146)

UHmM

ougp
v=1,....1.

(oob53  30MMdom  Lobdomms  Fobslosmgdergdols  bbgoolbgs
Boflogrgdols 36093690 mds Mm60y0bserols Soo®mdmads LoBMLEOL
0350bsBOOLom  2obbbgeggdos,  sdo@™I  s3MmJuiodsgool  3356d900
3960020000056  9MOMBBdMS©  (FgBHo  LobdoGom >0  96Mgdo) o
396G Mgdoms LoLEYds Fo6RIds fmbomo 3mgxz0(3096EJd0m. Bsd®Mddo [107]
60339690 ME0s  536MHMmJLods30900L  3396d900L  gobamogads  obgomo
39099360990 3Gr0MHIBOOL Msbsbdo

0,=0,q ", v=0,...,1-1,
6HmIol 3wdg ¢ MEMOL MmOL.

505096 536HMmJloTo300LIMZ0L  LoFomm  obALLDBPIMg  bofownls
Fom8m5a9bL 160 0< 5 <5, bosg X (5,) 990dgds 0gml 359mbsbyyeo

X°(8) 0 -0Ob Goams; X°(5,)=kX°(5),,. > bdosg k=0,7-0,8.

max

990amd ym39e0 30MMI0MO Q9bGHM@gds (146) IM93Wgds Hmboom
3596530bY 7,(9,), H©MIGE0o3 obolsbzmgdo 90ga0 BmMIMwgdoom [107]:

0
o0)=—3;
7,(9,) o,
Q =q)l(5v)+q)2(5v)+q)3(§v)+q)0(5v).
v 4 >
i
2.Q,
0="—, v=1,..,/

gm0 1590 FoPGIN JIBEHMEGdsMS LoLE YISl 3534903900

2930OJL 335OGHMS JgMEom bodogdgero K., K., K,, 3560589&®900L

oca ? unm

80956007 5 300JOM
Knca Zé‘vzq)lz(é‘v) + Klth 25\)2(1)1 (§v)q)2 (5\1) + K&u¢z53(bl(§v)®3(§v) =

= 25v2®0(5v)q)1(5v) ’

Kocazé‘vzq)l(é‘v)q)Z(é‘v)+Ku/zmzé‘vzq)§(§v)2 + Kz)u(])zé‘vzq)ﬁi(é‘v)(DZ(é‘v) =
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=2.6,0,(5,)9,(3,);
Koca Zé‘vzq)lz(é‘v)q)f&(é‘v) +Kunn1255®2(5v)®3(5v)+K0u¢25\12(1)§(5v) =
=>.8;0,(5,)D,(5,). (147)

99903593L 50b0d369d0:
Dy, = Zé‘vzq)lz(é‘v) >

D, =ZV:55CD1(5V)¢>2(5V);
Dy, =Zvl5f®1(5v)®3(5v);
D, =g5f®z(5v)®3(5v);
D, =3.5,®5(3,);
Dy =3.5,®3(5,);
Dy, = Zvl&z@o(&)@l(&);
Dy, =;5f®o(5v)®z(5v);
Dy, 2255%(&)@3(&),

5 39bEGHMgdsms LoLBHYs (146) 0MgdL Lobgl:

DK, +D,K,,, +D;K,, =Dy; (148)
D,K,.,+Dy,K,, +D23K()u(i) =Dy, (149)
DsK,.,+DyK,,, +D33Komp =Dy;. (150)

LobEgdol (148)-(149) sdmblbom ¥)36mdgd0L dodsMro 300 dm:

K

_ oca
Koca - D >
_ Konm
Kunm - D >
Ky
KOM([) = Dudj >

boQS3
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Dy Dy, Dy
DKM =Dy, Dy, Dyls
Dy, D,y Dy,
Dy, D, D
Ko = P12 Do Dasls
Dy Dy Dy
Dy, D, D,
DKM, =Dy, Dy Dy,
Di; D,y Dy,
D, D, D,
D=\D, D, Dy.
Dy Dy, Dy

B9dmom dmyzs60¢0 890092900L F99mdo goa®mdgeqdols mgzslisbGoboom
1533930 LoLEgdol 9ol 39OLDY 393990l Mg 10ddo.
a9630boermom LobogBols

356599GHM0 50m(3969,

Mmdgwoy
5393006909905 LObMGHBOMYISO 356539BHMJIOL B FJ0SBFYMOIBMSb.

GMwmds  (143)-0lL  sbogrobo  g30B3969gdL, MHMA  3sMedgBHto K,

§963magbo0s 53 FHMErmdol yz9ws $936mdo gomqs fgzdobs K, ,L(s) .
50 9gdmbggzsdo gobgzobowsgm s 3MbJ3090L A(s), B(s) s C(s)
3990090 Loboon:
A(s) =K, A4.(s);
B(s)=K,B.(s);
C(s)=K,C.(s).
3odmlsbwagdqdo (145) J00qdgb Labgl:
L(s)M®(s) = D@, (s);

D@, (s) = K, B.(s)[K,.,,M°(5) = N°(s)] = K, D3.(5) ;

D,(5) = K, A ()[K ., M °(5) = N°(s)] = K, @ ()5
D, (s)=K,C.(s)C,(5)= KD (5). (151)

3990bsbyegdqgo0olL (151) 459mygbgdom dowgdwo Lofigolo GHmemdol
dorx39bs bofloeol K, =g 89339300, 3009000 3060HMI0M  gobGHMEgdsms

bobEdsL [115]:
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K@ (8) 4 K,y @, (8,) + Ky ®,.(8,) = e (8,), v=1,..0,

nud

boQS3

B®3sc0m® 2563Megdsms LobiEgds Boomgdl Lobgl:
D, K. +D,.K, +DK

UHT i) = DOI*;
DlZ*Kl* + D22*K14HT + D23*Kump = DOZ*;
DK +DpK, +Dy K. . =D

HHT i) =

39L58580b5 3956513690 LOLEHYIOL 5dMbIBLBO BsOHGMGdS Sbg:

D,
K, =—";

*

D.
K — UHT ;

(152)

(153)

356936006930l 60950800 350009055 300B)300 3560539GMOL K, ., ©d

T -
50 89000b303590 296E™MEgd50m5 LolEgds (142) Bs0HgMgds sbyg:
K,.®.(0,)+ K, @:(5,) =Dy (3,),
boQS3
®..(0,)=Du.(0,)+K, . P.0,).
B®3ocm® A563Mgdsms LobEgds doomgdl Lobgls:
D,.K.+D.K,, =D ;}
DK\ + DKy =Dy,
LoQS3:

Dy =27 [4:(5,) = K, @,.(5,)]- @ . (6,) 5
D;3 :ny[(bo*(5v)_KHHT(DZ*(av)].(D3*(5v)'

1356553690 056:

(154)

(155)

(146)

(147)

93



Koc* = D* >
_ D,
K;md) = D
. |Dy, Dyl - .
D, = 31 . :D01D33* _D03D13* )
D D
03 33%
D,. D,
* 11* 01| _ * * .
Dn* - D D* _Dn*Do3 _D13*D01’
13+ 03
e D Din *
D, = =Dy .Dyye = Dy
Dy Dy

2.5. 3565990 Lobmgbol 58mEs69d0 ©s
2960053535¢0 3MHM39LYdOL s6sePoBOo

doowosbo ¥ LobEgdol 5sd3gdo g3mbdizos ga30dwos BoghgMmo

3990090 Loboon:
K K,
K1 unm + ough +1 W23
s T,,s+1
W,(s)= , (158)
2 K K()uqbs
K, (T, "+T,s+)+KK, |+ +1 W,
s T,s+1
boQS3
K, (1-T
W (s) = o OKS)Z . (159)
sA+T, s+T,.57)
25900 Loboo 350993990 BMbJEos Joowgdl bobgls
2
()= (60
a,s' +ags’ +ass’ +a,s’ +aysT +a,s” +a,s+a,
59
b2 ZKWITUKTOL{(];;

b =K, K, T.T

unm ™= ok~ ough

+ K{)u(j)TOK ()ud)) ;

b, =K, K

unm

a, =K (TZKTducﬁTaZ) ;

oca
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ag =K, (1T, +2T,)T,, +T2;<Touqua1];

uch

aS = Koca[(T()u(]) +]—'1K)Ta2 +(7—'1K +T2K)Tal +T2KT()u(]);

a6 = Koca'[Ta2 + (T()u(]) +]’1K)Ta1 + (]-iKT()M(i) +T2KTuHm)]+KnTonK0urjz;
a3 = Koca (Tal +(T()u(]) +11K)]+Kn(K()u(]) +T0KT()u(]));

n”ox?

a,=K, +KK, T T

unm™ ok = ough

+K,71,,+K,T

a, =K K, T

wmLoup T K K g Tow + K5

a,=K K, .

3odmbo3dzmg3  w(s) LobGgdsdo 8aMemdol 30MMmdol  dgdm@sbols
36MHMEIOOOL ©9oe0BI300L5mM30L F9B30bowIsgm LoLiEgdol Fobsliosmgdger
396@MgdsL.

090l 25dm, 6md LyJdg 235J3L Tg-7-9 bocolbol  FsbsLosmMYdg
3906@MgdsLmsb  dEYMmoE™MdOL  LobmgHBoLsmzol  gLsMYJOWMd®  MHY39G)0
LEHOE0MbIOMEo LobEYIol E0bsT03MMO FEYHIEMIOL sBserobols 36mdowo
3900M030m, 39Mdm [116] Lodwdsmdo dmygzsboeroom.

50bodbmeo  9gmmEogzol  mobobdo  gobobowsggh  ©sdbdsmg
3565393M90L 4, , ®mIwgdog godmolobgdosh sdm30wgdmwgdgdom:

A =a_a.,laa,, , i=2,n-2.

B396 9900bg935d0 2399690s:

A= aoa3/a1a2 ;

A =aa,/aa;; (161)
A =a,as/aa,; (162)
A, =asa,/a,a;; (163)
Ay =a,a, [asag . (164)

15330930  LoLFJIOL  FEAMOIMOOLOMZOL  Lo3doMobos, ™I
O OJOIMEIL 30OHMDS:

A <A =0,465, Vi=1,n-2;

A+, <A =089, Vi=ln-3;
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A+ A, +A,, <1, Vi=lLn—-4;

i+1 i+2

A<= )1-2,), Vi=2,n-3.

39600535350 3MM39L900L 53900L5M30L Bozzergg LoliEgdsdo 30ygbgdo
390035350 ¥ 3MmOHObIEOL godmbobragdsl, Mmdgwog bsofighgds bydmom
9dy3560¢0 go653535¢0 3964300l Lgmdzgaby.

39530035000 533W0EOMO-TBSBO Boboboomgdgdby, Molm3oLsE
¥ 30mO©0bsEGH0L  go8mbobegdsdo s Mm3gMo@mmol bszgwmo d90ma3od3L
30mA9bBH0 jw, Loog @ —fMomwo LobdoMg s j-HoMmBmbobgzomo gemosbos.
3000900 5330EHEYO BoBME® Jobolosmgdgwls [97-99]:

0(jw)
P(jo)

p(jo)=

_ —b,®” +b, jo+b, (165)
—a,jo+a,0’ +a,0’ +a,0" +a,0’ —a,0" +a,jo+a,

396553690l 25dmyqbgdom 359990 Lo33eg30 LoliEgdol LogbmdMog—
LobdoM¥)en doboliosmgdgels
Ry(@)R,(0)+1,(®)] ,(w)

U(o)R [p(jo)] = K@)+ 1 (o) (176)
boQS3
R, (®)=a,-a,0’ +a,0" —a,0’, (167)
Ip(a))=c11a)—613a)3 +ta,0 —a,0 . (168)
a-bobgdol LobmgBOLIMZ0L 30Ygbgdm 25058390 MBIl
[0 [ —iC) (169)

a,,s>+a,s+1 T o(s)

d00gdMo 35593900 BMbJgos [oMImoagbl Mbgzso MymMmErol
390059399 1396 305L. LYo LOLEBHYIOL 356589GMJdOL TgMBY3S 56 HoMmBMo9bL
LoODMEgL.  49Bbozso  LobEHGIoL  356539BHMJOL 30609300  LELYIMZgWO
36MHmEqLbol  dobgzom,  MHMIgEms 350599 BHMgOL  gosBboso  Jgdgyo
39603369 mdgd0

T, =3/a,, =0135c;
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_ aal

=2l 07 s K=1.
$ T ©

g4m39e03g  s0bodbmmo  a  LobEgdol  39M9dgBHOJdTo,  S0LabYds

099009b5065¢:
wo=lo Lok —11p-8 ko —300-8 ;1 —16-10°H 8§
P d 180 [ONG (O
&
K, =1100-, Kk, 4022 7 _08.107 §8. K, =02
’ {/d 3 §d

Bob. 18 dmygzsb00s a(t) gocesdsgswo 3OHmiEglol 3OO

aft),

650
1,0 / — —
0,5

1 2 1 1 4 t, 66
0,2 0,4 0,5 0,8 1,0

Bob. 18. 496Ms3535¢00 3MmEgbo o Lol@gdsdo

w-bobBgdol Lobmgbol 3MIM(39MIOOL Bo@sMgdolomgol LolwEMmzqwro
360 39Lb0L Loboo Jg@Bgmo 0dbs BMbd0s

a
AO( x1 z p+1j u u
2 m MO _4 _2

) = 0 (p) = AO —Ale m +A2€ Zm , (170)
axZZmp +axlzm +1 N (p)

w' ()=

LoQSE P-39MLMBOL M39MoEMM0, z,, OHMOL FoBTEHOMMO 395303090630,

A, =0,54,.
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533Lb 9O 153393 LOLEJILMB F0TMMGOSTO MM OMIOSIW
3565393905 FgMbgmwo odbs: K, =0,100 $o, 7, =981 (9, 7|, =3,31 {9,
T, =2,86 {0.

w-LobiBgdol LobmgBol FgBMm:s35HYdYO FgmMEPOL 53MIMBSEOO0LHMZOL

35350900 36309@ M Losbgo®OTMm 259M3319g39dL. sdolom3z0L LHlMZ3gEo
36OHm3gLbol  LEHYol  396dgBHMgds©  odbs  JgMbgmeo  u, = 0,006 % Qo

u, =0,012 % 535Lm9b 9hHo ™300 L3393 LoLEYsLMSE B0 gdsT0

300MHMEOYMWOL  5MHIMYYML0MYOSO 356539 BHMJOool 9608369 mdgdo  0gdbs
99bgmo: K, =0,104 §a1, T =981 {3, 7, =3,31 {3, 7, = 2,86 (0.

Bo®Ho6900  LosbsModm 200m33w939d0L dggao bob. 19 s 20
dmyz560e0s LobmgboMgdmwo 3565393HM9d0L 960093690 md900
2bJ30mbsgrme 35380680 z,, FsLFEOMO 3m9gR03095EHb.

u, 0
Koo 3/6»@ Kax 6 Kour %’8
]
3,0 - 12 B 0,04
2,0 1o =003
2
3
8,0 0,02
1,0 } / '
098 170 ]"2 1’4 Zm

Bob. 19. LobmgBob F9gAs© F0WIOMo M IOEIOYGdYBO:
1-Koeolzm)s 2 — Kuur(2m)> 3 — K)mcp(zm)

LogbMOMmO30 FobslosMGIGOOL A5TMYgbgdom 39290  Q9MTI35¢0
36 396930L IMEYdL [97-99]
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L 0,04

- 0,03

~ 0,02

K. 0 Kao, 80 Koo
1,0 12
1
08 10
2
0,6 / 8,0
3
0.8 1,0 1,2 14 Zm

Bob. 20. LobmgBob F9YAs© F0WIOMWO M IOEIOYGdYOO:
1 - Km—lT(Zm): 2 - K*(zM)9 3 - Klll/lq)(z”l)9

Bob. 21 dmygsboos Lsabmd®ogo Lobdotmeo  dsbolinsmgdegdol

dOm©goo  (0wgdo 1 s 2), M®Igdos 99gbsdsdgdosh  Lobomgbol

36OMEIOMOsms 1 35005bBHL, MHmabsg z,, =0,7 (dGwmo 1) ©s z, =10

(0690 2).

0300 25M53535¢0 3MM390900L IMYd0 30 dmYy3z5b0e0s bsb. 22 o
23. bsb. 22 Fggbodsdgds 1 35005630 Losbys@odm bdqgdsls bob. 23 30 — dgmey

1d9doU. Bob. 22 3G gdo 1, 2 s 3 Fggbodsdg00sb FoBIEHdMMO 3g803096EGOL
3600369wmd90L:  0,8; 1,0; 1,2. Bobobbg 17 sbsgompomeo dOmoo 1

999L505090s z,, = 0,8 o IOMo2—-30 z, =12.

0653031600 daM50Mmd0L 565¢0Bmb 939380609000 Tglsdsdolo

Bob. 22 s 23 dmygzsbowo 36MH™mEgLgdoLbsm3zol,  MmEgLsg  z, =0,6

3M9803096@ 900l 056580800936 ™d9d0. d9L535d0bo© 50LSbHYd0SH

960093690 ™d9000:
A;=039, 1,=034, 4,=031, 1,=038, 1 =0,454

A =041, 4, =036, 4, =0,29, 4, =031, A, =0,429.
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=
AN
lI
l
1

b 1

0,25 0,5 ®, —
d

Bob. 21. LoliEgdoL LogbmdMm030 LobdoMmvyeo Fobslosmgdegdo

1,0 /

0,5 /

250 500 750 1000 t, 53

Bob. 22. 2560053535¢00 3O 3glgdol IGgdo
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¥
1,0
e
/ 3
0,5
/

250 500 750 1000 t, {0

Bsb. 23. 49M053535¢m0 3OHMEgligdol dME9do

00 8990mbg9g30L5m30L 30 OMELS3 z,, = 1,0, 33543V 196580093 MdGdO:
As =021, 4, =023, 1, =0,199, 4, =0,218, 4, =0,311

©>
As =029, 4, =026, 4, =0,23, A, =0,265, 4, =0,298.

dmy3560¢0 3mby399930 3023000009096 LObEGIsms EYMIOMBIDY.

2.6. 3006530470 Asbsli0sMYdEgdOL sbsEPOBO
LyBEgom 393909

B30l BHMBLEMOEHOL 4630m0gdsd0 36093690356 Bl SLGVIEOL
dolo  LoBJoMIOL  QoBOES S  GZ0MMIT[IMBS, OMIgdToz  BodMoEgdSL
0993006 565 dbmem@ BJsMs 0dbgl do@sbowo GHzoMmo s vy 0l
5990 36JET0, 56599© 4oBOHOE 0dbgl GH30OPOMHB3S.

3999006 LoBdo0ols s  BHZ30MHMdPhgMmdol  BOHEPS  ™ogol  dbGog
053930069005 G0 969MMoMFMMH30MdOL BOHILMB, 9.0. ddszM0
d653900L  459mygbgdolimsb. OB EHsGdo 9603369 m3zbs  2o0boMs
OMAMO3 b3o®0sbMdY, slig39 300M530900 39dgdbyg [117].
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056599000m39 2930 2oxgMHJOME0s d9JoboBIgdoms s Lbbgoslbgs
G030L 3mfymdowmdgdom, HMIGEms 39d50md0bsl T9godwgds S0l BSGOM
139dGHMoL LobdoMol Mbg3z9gdo. gb Mbg3z900 Tgodwrgds 4sPbgl d9dsboBIgdols
@  bsyoMgdol  FMdomdol  IMM3930L  B39Y3080306,  Fsmo
3MbLEOMJz00l 3MSLOHYYYMRBOCMOOLOYSO QS 2999350 50d0LSYS6
390m3@0bstg. g Mbg3zgdo ™30l dBGOZ Fgodwrgds 0dbgb  dmdoxbszg
3MbLEGMMJ30900L,  IMfYMdOW™MdgdoLs s  89doboBagdol  30dMH30900L
593Hb9gd900U, 51939 04696 30dM5(30900L Hysermagdo.

3930l 36310 [oMmBMogbL  GoOLL, OMIGEoE  FoBsRMIOME0S
d9egoob 653M900m, 356030 s {MH3030 GHobMGdOm.

©OEO 5dMb53FM900 393d56%9, 39698900, 3196T963Jd0 T390
©53bdo6g 99456039008 399, Lb35OLBZA35M0 TJFogM909J00, 25OINMIZGO0
@S  0sbGgdo  0fi39396  3MBLEHOI300L  LoOMMIEgl s  O0bBsTo3MMO
969600900L  5dMA[GME030  bs0bOLOMZ0L 530 gdgEos 0lgmo  BHo30l
6oEb30m0  IgOMm©gdolL  A5dMYgbgds, MMmAMmMOEss Lo  9wgdgbEHms
dgoomo [117]. 535bmsb gomo  393mddgbgdemdsdo  RsGmME  0Yygbgdqb
©065803160 459m03wgdol dosbermggdom dgomgdlL, Mmdwgddos 2qd0L
3MbLEGHOMI30900 FoMIMqO0b, MMAMOF 3nF)00, BsOBRMYdO, 0OBMEHOHMIMwo
5 MOHOMGHOMIMYWO BOEIGOO 5 300BONO FoMligdo.

399900l 3mBLEGHOMI30900L  Bosbermggdmo  1dgdgdol  2sTMmZELL
LoBIZWOE  YEIL  LAIGOINOO0  IGZOOMZOLL T30 IOILO
2obLoBO3MOL 533905 99  fmEadmo  3mM3MLol  LagMHom
©IBRMO35:30930L5M30L Qo dobo 9w9396¢3)9d0l 5QA0WMIM030
©IBRMOTS300L0L, - 2oIBNMZ900L,  BIOBRMIOOL,  (39W39MWO  3MmFOOL,
399065396008 530@gd0L.  53sbmsb  Lsghomm® JogdmEos ©EIBMOTS30900,
I gd03 999L505990056 3 0s6MBdT0 3MO3MBOL oOSYHOWGOOL IJGEI)E
R}MOIQOL.

©0658030L  59m(3569080  250mA0bscry  Bgdmmbsblighgdo  3mM3mLols
6H93900L5 80W0sBsE (BOgMNM 30065(305) obo 3MBLEHMMI300L Fow3grIero
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09095003960 900L Hbg3900 (5EAOWMIMO30 300MS305) F9odergds A5bboEImwo
0Y4mb (39003999 5. 296LsHBWZO G90mbgzg39080 5EYOWMIMOZ s LygMmM
300053090l (85250ms@  FooelobdoM0sbo  30dMSE0gdOLLL)  goBRbO
3600936903560 d3emds.

3999000L 3MbLEHMMJ309d0L MHY3900L TobILOIMIOIE ?O30UGdVIMGd
0960mo 96l 99l 2omgImMEHYIMo ©s 65339mmM9gddo dgmazo Lombol
39309bs. Lombg 535LMb FoMdMmoqbl 5o FbMEME A56M9dMb, MHMIgEdos
5000360905 {16930L 06GHIBLOYIMO 39egd0, Slig3g 0go MBI ObsTozMMO
©5G300mM3900L  Fgommlb Ol 3mMm3MLDY  4gdol  IMIGsMdOL O™
093900l 306Md7dT0. JoaMsd 43zgws gl IgmmEado sbg 0¥y obYy 989JGWM0s
dbMEm© 06530300 ©IGHZ0MMZ9O0L AoBLIBOIMHOLOL, s MO FIWIJ IO
Boffogdols o 9w9dgb@GHool 30065300 FMIMHMIYGOOL  FIBLIBOZMOL
d9dmbggzsdo.

3930L 3mbLEHMYJ(30900 993990 JOMJO0D MHg3900L Fo®dmIJdbger Lodo
Lobol oGHZ0MHMZgOL:
1. @mmd0bgdol s 86635¢3E00b®m0sbo dMo3900l 3MFsmdom 4sdmfzgwwro

©H3060™03900;

2. LsboRBds30 bEbbgdol 3dsmdom 453mf)39ww0 3030990 IEHIOMMZIO0;
3. 299%9 B30l FHowm3zbgdom gsdmfizgmwo sGzommzgdo [117].

399909  s0IOMIMO  300MOYE0MEo  JMmIMOMBJO0  55305bOL
X 96960009 M05BHg 969696 MsBrymR00 B9gdmJdggdsl. Hbg3z9gdo LobdoMom 3—
5 33 0ofi39396 LoLbdsMMzmMs 9939 YdJ0L, 3—sb 11 33-0g of39396
500530560L Bobol MHgBMbIBLME MH)39806 9393806090 FMTOMBJOL
o 11-45 33-0l BsM9gddo 30 30090 LSTIOEO 5356M53OL RMbIE30MboEME
93O MdsL, Motmgligds dHgE39WMds, [oMBmodz9gds 3060l gd0bgds,
6b93900 45 33-0b Bgdmm 0fj39396 Id0dg 30dMFOYI 5350 YOIOb.

9.0. 398909 30865300L d0MOMSE [Yserml Homdmoygbgb Lobokdogo
besbbgdo, dmog5Mm0 IM3900 @O TMOZHMO  WOZ0, 9MgIM3g ©IHIsMY
39996098930, B30l Foe0m36905, Jobmeol sMEHYdgdo 3mm3miby.
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3990 ym39@m30L 256030l 300M530sL Lsbohdg owgol dGMbgol
LobdoMgbmsb Fglsdsdolo LobdoMom. dolo doMomso Jobgbgdos — Lsbohdg
b6sbbol 3000MHM065303MM0 56505¢sbl0MYOS O HTBOYdIOL ITBgJBHdO.

LoboRdg bMHBEYBY dmbwo IGHZ306MHM30L 3gMommeo dgbgwo
d06M005s© 890degds 04b65L Fomdmoagbowo Gmam®3 W, = nw, LobdoMob
365353560 Mbomeo 3Mm3gLo. 5 n-bHOBEOL BOMdOL Moibgzos.

4390059 89390 gm0 MHgzgd0 Bgdmddggdgh Lol Fg Imfymdogmdgdby.
50 9900b3935d0 30065305 FGLodms 552530098 BsGIMHOL GHodol MbyzqdL.
LoFol 296M390m@gbs fiyeroom Tgbodems oymb saMgmzg 2930L  3OH3MLoL
Mbg3z5ms dobgbo.

3903390 §agdol 20bdsgermdsdo (1919-1995 (f).) Lodos®onggwrmls
LoBomlbm 9939d%bg d90mddggdomo xaMzol doge, GmIgewdog dgom©bgb
Logodmzgeml  3gdbolzmmo  MbogzgMlodgdol, Ls3zsgzdoMm O™l  o330L
15993609MHM—33eg30m0 0bLEOGHMGHOL, LogoOmM3zgeml LoBezsm Lsbsmlbmls
09053900,  BoBIMgdMo  0dbs  3006M5300L  33€0g3900L  dmgero  gods
LogoMm39geml Lsbsmbbm 49d90%g.

BoGo690me0 33¢093900L doBsbo oym 3086300 Bgdm]dggdgdol
33935, 693m396@o30900L  g5399s @S 300MM©i93930  B9dbozm®o
LodMogdols 9949d539ds.

Bodogdmen  450m33w9390do  459myqgbgdmero  odbs  3006-MIBMIo
bgwlsfiymgdo: 30060HmIgEHMo (PoboTpon, I'epmanusa) s g3o®dol ,bBproas u
Kpep“ @sboo.

2.7. ©0b658037965 Bs3bImdo gengdgb@gdol 8993390
3006MMBS0DBMS30Mm IM{jgmdoEMmdgdol sbogro lggdgdo

0bsdm®mdg  39M0pMoxnzdo  dmyzsbowro 33193990l Fg9agd0
80930000m90L 035BY, 0T LEBOZsM 3g850DY SO MHbg3000 FMIM>MOYOO
90939993690056 735O MBME0sD6 Hg9mddggdg0L. 335436 MMAMOE Fomeo,
5369039 050 (1,2 s 5.9. 33) Lobdomggdo.
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mz, +(h +h10)(z'1 —Zy) +¢ (2 _Z;*l)+c10 (z, —24) =03 (199)
Zon = Zoo (1) + Azy + 1,

boog M =M, +my, M, — 3905360 dobo.

Bo3P9OM® 35B6EHMgd900 303MMLI0DBMEsE0Mm IM{YmdOWMdOLIMZOU,
OIYE0E 9390900 MHY3900L ,LMBML“ 0bsF0ZMMO BoJMMdOL dgdoo.

396563690 LobEgdgddo dsbs 7, —096 539538009 ORIOIBEF0SW G
256@Mgd9380 §936900 A (2, —Zy) ©5 ¢! (2, —2Zy) IBDS FoIEHMMo Bryels.
50 d90mbggzsdo ¢, s A 9gargdgb@ol 5 Fobslosmgdgdos (g gergdgb@o 9
399mM03bME0s) 96 O 9ergdgbEgdol 5 s 3 K9FMMO FobolinsMGdEGO0s ()
90999630 9 5OLGOIMBL).
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3bbogso  LoLEgIoL  ObsTozs  3MMOEObsGms  bsHMEgddo
Bmarmzsbo  Lofgolo 30MMdgdOL  gomzsobfjobgdom Fgodwngds  Bsofgdml
3990990 Lsboom
MAZ |+ (hy + h)AZ + (¢, +¢c,)Az, = hAzZ, +c, Az, +c Az, + h,AZy,; (200)
m Az + (h +h)AZ, + (¢ +¢)Az, = h Az, +c,Azy + ) Azyy + h) Az, . (201)
59 998535¢0 B90tmJd99d3900L 13bd3090L Hoerdmoqbab:
F(t) = cyzgn (1) + hyzgo () =W, - 29 (5) (202)
>
E(Z):CIOZOO(I)J'_hIOZ'OO(t).:.WhFI “Zg(8) - (203)

59 9b@GHMgdsmMs Bsbds LobiBgdol obsdozM®o LEGHMMIEGMOWWo
dmyz560¢0s bob. 27.

50 Bobobby gosdizgdo W 89b6J30900L mobobdo  dmygzsbocros
39900990 50b0dzbgd0:

F(t) E ; Wo -

Wi

A
L Wl <—®<— Wh -t

T Fy(t)

Bob. 27. LolEgdob obsdoz®o LEAHMMIGMEGo bdgds

1
Ms® +(hy +h)s+c, +c¢,

Wy (s) = (204)

1

W, (s) =
1(9) m s>+ (hy+h)s+c,+c

; (205)

W,(s)=hys+c; (206)
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(5)=— o
Wer IWWW

W, (s)

1—(hls+cl)2 > 5 0 ! 5
[ms” +(h +h)s+c, +c,][Ms” +(hy+h)s+c,+c]

ms® +(h +h)s+c +c,

- [ms* + (B +h)s+c +c,[Ms> +(hy +h)s+c, +c,1- (hs+c,)’ ' (207)
3009000 25dmbsbwyegdol 36033690 d90dwqds hsofgMmU sby:
mMs* +[(h +h)M +m (h, +h)]s* +[M(c] +¢,)+
+ (B + )y +h)m, (¢, +¢,) =Rl ]s® +
+ey +¢)(hy + )+ (B +h)(c, +¢,)—2hc s+
+le! +e)c, +¢)—cll=aus’ +a,s’ +ays® +as+a, = A(s), (208)
boQS3
a, =mM (209)
=Mh +h)+m (h, +h); (210)
=M(c, +c,)+(h) +h)(hy +h)+m(c, +c,)—h'; (211)
a, =(c +¢,)c, +c,)—cf =c](c, +c,)+ccys (212)
a, =(c +c,)(hy +h)+(c, +c,)(B +h)—2hc,. (213)
59303 O-Lobdommeo dobsliosmgdgao Bsofgemgds sbg:
G e
e

Bob. 28 3dmyzsbowo ©obsdozmemo  LEGHOMIGHMOMwo Udqds  Fi ()
99039093596 0o »9d5d0.

3900593990 b 305 SLgMO BgIMJdggdol odsm Joowgdl Labgl:

 wWwW, hs+c
S ewiww,  As)

(215)

5930360 LobBAoOWEIO FoboL0sMYIJEO 25TMOLsbYdS SbY:
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F l(t) W1

Wi |

Bob. 28. bLolEgdol LEBHOMIBHOHMEo bdgds £ (f) bgdmddggdol 30dsm0

2 2
¢ +h

Ww), = . 216
( )Fl \/[a4w4 —612w2 +a0]2 Jr[—a3w3 +alw]2 (216)

0963mygbool msbsbds olis3930 Asliol 3MMMmObsEGHO Ws3esliols
396005§369030 gobolBP3MNdS S

Azy(5) =Wy p ($)F(s) + Wy (9)F (5) (217)
boog
F(s) =W, (5) 209 (5); (218)
Fi(s) =W (8) - 24(5) 5 (219)
56
Az (8) =Wy () Wy () + Wy 1y (8) - Wy ()] Azgy () 5 (220)

hhis® +(hc? +h’c)s+c.c’
Wy (8)- W, (5) = = : 11A(S)1 L : (221)

W, o (s) -7, () = LS+ Uty k:(cl )] (hys+e,)
(s)

= (m,hys™ +mycy + (hy + B0y 1% + (el + )y + (B + hy)ey s +
(e +e))A)) (222)

m3965U369eo:
zy(s)

Zgo($) =)=

_ mhys® +[m,c, + (b, +hYh, + bk 1s* +[(c] +c,)h, +
As
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+ (hlo +h)e, + (hlclo + hlocl )s +[c, (Clo +c¢)+ clclo] _

A(s)
=b3s3+b232+bls+b0’ (223)
A(s)
e by =mhy; (224)
b, =mc, +(h’ +h)h, +hh; (225)
b, = (c| + ¢ hy +(h +h)c, + (he! +he,); (226)

by =(c| +¢,)c, +¢/c,.
533o@EO-Lobdommwo  dsbsbosmgdwol Wy (jw)  dmoewo

2960LsbBE3MNdS S9

|1Os(UW)| _

[ W (Gw) [= Wy (w) = P.w)

by bW P +[bw—bw'

= ) (227)
\/[a4w4 —a,w’ +a,]’ +[a,w—aw’ ]
39900 Lsboom 343946905
| Qs (W) |=
i mc, + () + B)hy + T () ¢ )ey + el T+
| Pz (w)|
+(c] +e)hyw+ (B +h)e,w+ (he] +h' e )w—mhw’ ‘ (228)

| P (jw)|

300900 25dmbobMgdqgdol  3ModBH03MWo  53MMBS300L530L
Bo®o®9dmmo  0dbs  LosbgoModm  498m33w93900, MHMIgEms 399900
dmygsbogos Bob. 29 [117]. bsbsHBg 0Ovmom 1 dmEgdmeos 4509
3000530100 B©99mJd990900. IOHmId0 3 S 4 30 SLEb3g6 QoobyIOHOTGd
30000b0Rdo6qqdL  [117]. 3o 2 a5dmbsbmeo  30dMMBORJIOMgMs

B3O 1533900 bemMdgdo.
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Bob. 29. 3006M530o HBgdmddggdgdol dMvE9do

2.9. 5J3oM0 3000MmEs3(3530 dmfygmdoemdols
399mM8539d0L dglobgd

OMamO3  6gdoldogMo  dmmzsmzag  LobGHgdgdo,  SJGOMOO
30000593530  LoLEGIgd0 0bM3zgb  BMbJ30MmboMHgdOLIM30L  gbgyool
dofmgdsl. gl 030L90)M90s  49BToMEI3L, GoG™Md  Abasgl  LobEgdgdl
MPmgd9b 5JBHOMOL. sdol oM, LOLEBHIIOL 59BHO0OMDS 39300MGINOY,
51939 3000MEs330L MBOYIEHOL 0FMENGOIOM FOWISPROWGOsDY FM303M06MY
LoEYIOMMID B0 gd530,  0bFZMEOTs300Ls @ FoMN30L  Logbowgdols
b593d3z9 DY, HMIWgdoE Aol J0gHmgds FgLsdsdobo osdfMm©Id0Esb.

d01bgo350  9909Mgd0m0  LOO®MMEEOLS S MBOM  Foo
00690 gdoLs 3506 LobBHYIGOMb TJIMGd0om, 300MHMPOE30L 5JGHOWE
LoLEGYIGOL 4o9Bb0Y BOYo M30MOEJLMYdO. SJBHOMOO LoliEgdgdol Tgdo©
96003690wm356  M3065@gLMmdgdL  3sB0MMMIb JgsMgdom 809393 3690056:
M39605GHMMmJO0L o330l TgLodergdErmds  dswlobdoMosbo  sdyHbgdo
B90mgdd99d0Lsl; F500 BEGIGH03ME0 ©S 0B03MMO LobobEg, MOb Jodm;
9l LoLEBYIPIO 3M9JBHO0INWHE  3MSTRMIBMO0SMs 0dMMPOE30L  MdOYJGHOL
0mbslomsb o @OBHZ3060™M398050, OMIWgdoz 9mJdggdgbh 300MMPIE30M0
LobGHYdgool  BsMBMYdBY;  300MHMPO33000  M30L9d0L  QobALIBPIMYWOo
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dobsolinsmgdegdol abodzbgwrm ©sdm3009dMEgds 30dMMPHE30L MBd0YIEHOL
dsboby.

5JBHomE  3006MHMI353  LoLEIIYOL  0949bgdgbh  BsMHITY6gdMdST0
BoMbgdol 300MHMOBMEs30sBOMZ0L, M539@9d0L 839690 MdsT0, LobGHSMEHM
9dm9gbgd0l 300MHMOBMEISE00LSL, 530530580 — IGOHOBIgOL 13sTOL OLSE35©
3900533060m30L OML [34, 35], 4900039693 MdsTo [27] s bbgs LoliEgdgddo
9353600 dmmbmgbgdom 30dM53090%bY.

bmpo©  99dombggzsdo,  sbgmo  LolEgdgdol  Fsmzs  FgodEgds
09500HgdMYwo  0gml  spBbgdol  3m33BLsGgools @S MYYMEOMHYOSO
LOOEOL A5bLEOL 3m339bLs3E0OL 3GI06303bY 96 3093 ME0O39 dgom©OL
303d0b5305%Y.

59BHomco 300000593530 Lob9dgdols 193900 0Ymayd
999 3HMM30065300396M,  9egdGHOHMm©obsdolz®,  3oMmdgdsbozme o
36939™399560379169d5c.

99dGHOM3000M53w03M0  LolEgdgdol  doMoms©  9w9dgbE9oL
§969mo9696 300M93c03mM0 LM gdgwo 39dsboBdgdo, MM™lgEGo
932906 9000. LobEGHGIoL 3 3930060930 LoAbsgdOl sBJsMIGOOLS
RIMOMOONO FOOI9WZ0GOOL A55F)MIO06 Boghirmgds 45353096 gd9EL
999dGHOMo 33990L FYsmrmmo. 2535909 gdgeo gsdmodmdsgzgol bLogbowls,
6HMIJ0oE 3OOz 833900905l IMIMMBSL, Ol 30 MY gdL 3Ts Lombol

90{m@gdsL. 3/ds Loobols 6535000 833909006 MMM Gds SBJsMgdom,
RIOMO0MO  LORJIO0M, FIOOMOOMO FIWISPAOWIOOM S 0bEHJAMIWOm
RIOOMOOM Q99O R0MWGO0ID. gm0 LobBHJdgdo Bodwogdsl 0dwg3056
d00gdmo  0gdbgl  Logmmo®o  Lobdodg, gogowgdom dzodg 1 33-bg.
BLBMEYBHMO0  5BJoMgool  25od)m©gdol Lobom  BsGOOME  odmoygbgds
5J9egMHMAgBHMGd0. LobEHJIgdol bdgdgdo 0ggds FSOMZ0  FOIHBOOLS S
5026900 B9dmddggdol Jobgz00.

99dGHOM30M3w03MNM0  dJBHoemo  LobGgdgool  30MEglmdol
9099595350 3565136909l gosBbosm OLYMO MsBIYMROMO TbsMY, OHMYME355
LobGgdol LoOmmeng.
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59BHom6  300MHMI9Job03 MM  3006MHMEd353  LoLEIIGOL  Sbolioscgdm
LEAHOMIEHNOMo BoTsMEH03g, ToaMod goshbosm 3069 Tglsdegdemdgdo,
3000609 909JGHMM300M53¢03496 LoliEgdgdL [12, 35].

3000053306 9dGHoMe 300MH™I935603M6 39MOL3gIGH0M LolEgdgdl
3969303690056 LOLEBH9Igd0, MMIgdoE 99039396 BJoMdOl 30EMMAgJsbo3mE
3900530 Mq0L s 935005009 IM{YMdOMdJOU.

36930m389956037960 300093530 LoLEGHYIS FgoEogh M3 39380ML
3959 P0qd0L dobgzom, GMIgwoE 833900560900l IMfiymdOwMdgd0b
3s0m3L 96900l Fyommls BogH Jofirmadme S0MOL batxl. F9SPHO0WGIONO
399393006M0L  s®LYOMBOL IR, MMIgroi Bgdmddggdl 8339msM5DY,
53B6900L  259mBogz5¢m0  BgImJdngds SMOL  BIMPOMOINMO PP Y0LJGOOL
063060l 53bd0s. 90035 49890 GdOL  0bGHJAMswom  Tgodergds
0ymb  989JAHMIO0 39990 GO0L JobJE30m S 23dMm0yYygbgds L3930
009JGoL  3mDBoE0MmboMgdoLsmM30l. o330l bo®olbo 3006M530930LsYE s
©MEGHYIGOoLOQB 2960L5DBP3MGdS 3sL0MmO 3693050 LoLGgdol LoboliEom
5 ©933530605d00.

©5353 90000  IMEMEMdOoL  49dmygbgds  LOTMOEIdIL  0dEg3s
399306l LolLEgdoL Logmms®o Lobdotmg 0,5-20 33-0g ©d d90dwgds
MBOHWB390gml  Jofmgdemo  s06MHol  MHgBmbsblmmo Mbgzgdol Lyodgm
3oOmm35 36930m—sdyBbgddo [33, 34].

5JBHomeo  3006MEI(3530 909JdGH™M©0bsdozmmo  LobEgdgdo
dmyzsboos  Lodmdosmgddo [27, 37-40]. sbgmo dmfymdomdgdol dosgrme
399o60BaL  Ho®mdMoagbl  9e9d@GHOHM©Obsd03MOO  IMfigmdowmds. 0930
6b93900L 93353060900l LoliEgdgddo 9w9dEMM©O0bs303MYMO AMJIbgo
G®obLRMOI0MGIL 3006M5300L 9bgeRosl gargdBHeedo, MHMIguoE 8999y
39050436905 Lomd™do [38], 35d0b 96E030d3MSE00L F9gJdbolol odmoygbgds
Lob3gdsdo s3BbgdMwo gergdBHO™Asabo@WMEmo dsgrs, HMIgEog sbgbl w34y
39309bsll oliv393 Md0gdBHBg [40, 41]. sLgmo 9bEH0308GMsE30Mmo MBY3900L
3590g9gbgds 30009353 LOLEHYIGOL 560F Ol sboer Fglisdergdermdgdls [42].
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3LOLOMEL  Fgodergds  IILEHMOOIL,  OMI  30QMZ03)M0

LoLEYIgOL F9w9d0sm JoBIbMEOEF0YMb 97399 BH OO F00MMPI33S WO
0633509000 Lobdomgqdbg. sLgmo LoliEgdgdol 3MHM9dE0MmdOOLIL BMS356

dmbm3zbsl (omdmoygbl daMoMdoL MBEOMBlgmymas ggzgms bydmdom
©0535Bmbdo. sBgmo  BHodol 308MmMELI(339eo  LolGgdol dgddbol sdmiEsbs
5093956905 3353 gdomo  353806M900L  F9dmEHebsBg  (F530mM9gdBH0Mgdgwo
dmfgmd0Emdgd0) 397560300 Tobolosmgdegdol golivwydxmdglgders [24-41].

3693953037900  LobiBgdgdo  bolosmadosh  Lsgmmsmo  MHbg3zgdol
©505¢00 LObIOMGgOd0 S LTS Gdsl 0dE3096 MBEMBIgEymRow 0dbgls
918399BHM0  3000MmEs335 MJHBMBBLOL  s30Wgdol bsbxDg. SLgmo  GHodob
SIMOGH0DBIGHMOIOL  9J300 J30MY  3905M0FGHI00, FOIRIMZ9D  LGHoG0I3MMO
©OG300™M3900L  (33¢009d0L BIOMM OS35DMBL (5615 bo3rgdo 5-15-x96),
3995hb050 3900 IMEHYTSI33000 MZ30LYdgd0 [24, 41].

999G ©065903296M0 3000MmPB3IMDGd0 bolosmgdosb obEsbzowm®mo
dommM30L  J9LodgdEMd0m s BOsWZOWOm, BsMM30L FmbyMbydMEEMdOM,
oob53  933MTsBHo3ol  LolEgdgddo  gEgd@BHOM™MIsaboGMGo 390
5650696 30@0s.

HMRMOE 04m 50b0dbmwo sg@oO 300MMEd353 LolEgdgddo GsGm™
39dmygbgds  33m39L  gagdBHMM30M3e039MHds s 30MHMIYJob0 3OS
AMZoWMZoeng 53d653900s [5, 6, 11, 34].

dmMZoMZoeng 9996539806 o B00sBbMdIT0  300MMEF3I30
LobBHYdgdol  9gR9JAHMOMdS 603369 ™m3zsb  Fows  ©H35300MYOMOS
50b0dbmeo 589653930l FEAMOIEMOILMD,  TMdbMB0SOMDILMID s
U039 905Lmb.

LYo BMMZIWMZoeg  53d63900L  0bsTo3MMo  ™M30LgdGdOL
LEOYYMGs §90dgds JoEHgeo 0gbsl IEYMIE®BOL bo®olbols sdsw0Egdoo
3056390 8339090900l 30609 25bLBoMdOLLL. 53 JoBbom 30EMgE03MMHO
Boflogrol LEGHGOMIEGHM@Msdo Tglsderms godmygbgdmwo 0dbsls s3dGmsgols Ldqds
3oOmmM30L  5MHOR030  356Mbom, GMIgoi FMmoEsgl MmO  Mmmbbzmgwosb
9330005658 53539000 30OMbIBL s Foldo mE F0dEI3OMdOM RO
OMLgel [125].
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50b0dbmEo  53mEsbol  s3mblbol  dgmeg  JoaMdsl  d093w9369ds
353mM9JBH0M909e0 X 9F30L 0990300 300M93¢03MM0  [obsmmdol s
6939500 IOl Lobom, OG0 YOOHMb39wwymal boFoMmMm ©YIZROMGOSL
3056OHmM39e0 93390500l I3069 4obLBoEMdYGOOLSL [6].

Bob. 30 dmygzsb00s 308MMEHE30L FoM30L JergdEMHMI0MIZ03OHO
LobG9ds, HMIOL 3003036 Bofoedo 99dmEsbowr0s Fs3mM9dEH0MYdgEwo
X9330. gb %9330 9M033L: BMdgbg 1 TsaMgdM 30OM30obML 3;
99IHOM30QMZw03NO  35d0gHYOIL-oMEdJbIL 85 ggd GOV
85d0gM909ge—8935x 59909l 7; 3960355b9 4 ©oygbgd e sdligugMmdgBHML 6;
90905M9MdOL 450sdfm©L 2 s F53MmM9]EH0MJdIE IMHYMdOEMdJOL — ydo
11, 6Hmbgegdo 9, 10 s DsddoGs 12. gzges gl 9egdgb@gdo dogMHmgdvIcmos
3996 gdg  300OME0obEOMB 3 ©IdsBHgdomo  IoOMbsbgdol
39039Md0m. 3903589 4 296053193 0s 30dOMPI330L MdOYJEO 5.

T E IS //||_J|’////

Bob. 30. sdBHomEo 30d06MHMEd(3930 dmfgmdogomds

3000653w036 bBofloedo bmwmgzsbo Lsfyobo goblbowwmdols ddmbg
mmbbgmgwosbo 93395609008 9933390  9argdBHO™MI0ES303)M0
350 M35¢g LoLEBHIIOL 0HsT0Is 5OHGMGdS QSBEHMEgdOM:
mx +hi+k x=k (F(p,;p;e)—K %, , (229)
boQS3
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F
K.=k, 71;
(F(p,; D; €) — mobbzmgmosbo 93560390 933909565 Lobatxm sbalinsmgdeom
39bLOBEZOMEO MO B030 FMZOIOIENGDY;
F @5 Fi — 99b50530bs0 30000M3000060Mg00l 3 s 11 ydgdools d«ds
B9930M930 BoOMYO0;
k.. — 3006HmLoLE 990 LobobEob oy3z560w0 3Mm9x0(3096(3)0;
m — 300OMm3E0wob®bg 3 ©syzsbowo  dmfymdogrmdol  dmd®s30
Bsfoengdol dsbos;
h — dsb@o ©9Yd3x0MHdOL 39530309605
P — (b9g350m5 Lbgomds 300MHmEowobo®do 3;
&— 0056m39w0 933905651 d090bsMY 2oblbomd.;
Pn—bobEgdsboseb doyzsbogro (i693s;
x1 = 300060H™m30ob®ob 11 ydol 3mmMobs@o;
x — 30006OM300b®OL 3 Aol 3nMmOHObsEO.
5058030 ©FM30©IONIdS (F(p,; pi&) 8933005 FoMdm30@y0bmo
2506093039390 gmGIom (5]
F(p,;p:e)=K, e-K, p;

ko,

bogosis K, = 7 ;
k
_ "9

K, = F”,

ky: @5 ky,— 9360mgbodo30reo Bsbslosmgdgrgdo [5].
3MmMOE0bsGJdol  x(f) o  X(f)  FmMobo  MOPOYOHMIS3d0MOL
39bLsBE3MOLIM30L 3hgMm o3mEmgdEoMmgdge Imfigmdowmdol 11 ymdby
9939 oM [fbolfmOHMBOL 4obEHMmgdsL
F{(P=2p,)=mX + X +k,x.
300035¢00L{obgdm G5 459MLobwegdgbls:

P =mx+ hx+| P,

» | Signx

Qo
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Py = kg,
3030090m

m X, + 2k, + k)X, +k,,x, = mX +hx+| P,

| signx . (230)
) mp — 30OMm30ob®ol 11 ymdol Fm3abg ©oyzsboeo dmdGms30
Boffogngdols Asbss;

kinp — ©5306L Loboli®)g;

kop — 6HMBYEg00L 9 o 10 bsbrxomo 3913030963 0;

ki — 35630 bobmbol 3mgn0309630;

P,, —30060300b®olb 3 @3 ©oy3960@0 bobrbols dsgs;

Py, — 693505 bbgomds odmbigerdo.

36008339030l miy, hx, h ©S 53690039 bobmbol dogrols »ame3gerymaoom

59 30009099gds (230) 998300005 B3HgMmo sby:

(Tes+1)x,(5) = K87 - x(s), (231)
boQS3
7 - 2k,, ;
knp
K,="";
k,,

§ =053 5LOL M3GMOGHMMO.
396 ™Megds (229)-0b 255053039390 mMIoL 35dmygbgdom
(ms® +hs* +k, $)x(s) =k, K, &— k,.K, (B,s” + B,s)x(s) — K ;.sx,(s) (232)
LobGYdob 30M93w039M0 bsfool obsdozol AsbEMEgds 0©gdL Labgl:
(A,s* + A,8° + A,8° + As)x(s) =k, K, (T,s +1)e(s), (233)
boQS(3:
A, =mT,;
A, =m+a,T, +K k K _;
A, =a,+Ta,;a,=h;a =k,.

Bo®HOMdME0  33e093900L 890930  399Mm39b00s  dOMHOMOO
3960mbDM30gMH09d0 @5 939d0s  90Mmm935HJOME0  TMMZITMNZIY
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