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ON CAUCHY PROBLEM WITH INITIAL CONDH‘ION ON A

; Umr CIRCLE .
: P w‘*“."\ ¥ Summary ,
N r" ” 5“;\ ':‘, .
’I‘he initial value problem for the Dubreil-Jakoten equauon (ﬂ,-l)q ,..' ;

:21( U 'II +1l‘z1lw-0 with Initial conditions on a unit ch'clc is consido- -
red. The solution Of the problem in the implicit form. is o'~ta.lned. The thoo- )

‘? v

reni. ol the exxstence global -solution is proved,
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MOJEIMPOBAHME KOMAYHMKAIOHHWX CriCTEM -

P H.B.boxyd4asa - sy

§ I. Beemenne ' R

Komuynnxannoanumu CHOTEMAMZ HASWBADT CHCTEMH, BKJNYADNAE g
donsiioe wCI0 OJIHOTUINHEX 3JI6MeHTOB (JaCTHN), B KOTODHX nepexon E
B8 OJIROTO COCTOAHWA B APYroe OCYHECTBAACTCA I LeMCMEHMOM DEMEH-
.TOB (qadrnh) nq‘onpeneieaaum KaHaJaM CBASH. . -

l,n peanuswIy- nepememneut JacTUI B KOMMYIH:KaIIMOHHHX cucre~ ,
uax BOSMORHH nBa cayyad. [leperil, KOrja KOHKLETHHE YaCTUIW nepen—

anranmnxca 1o TOMY np naomy xaunany c¢sfa3n, cTroro &MKCHDOB&HH, i

ﬁ BTODOﬂ Korna "acrnuu cayyaltHo OK43HBANTCA B TOM MJN MHOM K

Hane. B n .PBOM cJay4yae xommynuxaunouﬂae CliCTCMH HaﬂﬁEHDT HOTCDMH-
'qnpoaanaumu. 4 BO BTOLOM - OTOXSCTquGKMMM. ) . ’

~,

~

‘Tak K4K JeTepMuli.poBaHHHE KOMMY HHNKALIMOHILE CHCTEME MOXHO

Y 2%

BO6GIIE DACCMATPUBATH KaK -NpefesbHu ciyualt CTOXaCTUYECKIX CHG-
‘TeM, TO MH OGTAHOBMMCA H8 WH3YUEGHUM eonpocoé MONIEIHL0BAHLA CTO-
xaornxecxux KOMMYHUKATIAOT HEX cncrem. -

Fvcrb qaoTuim nepemomamwcn H3 “M1  DIRYI'H DEYLABIOSTS "OCTC -
RUA (ncroxoa) ‘B 7 TIPyNnd KOHEYHOT O LOCTORIUS (eTonor), -
4eM BOe LCTOKN Jz=dn ' u cronn = ﬂrn CBIIBQHE Lo,wy«COGO"
*xouuyxukanuumm c cooreercwsymmcﬂ XQLUKTCRUCTIIKO M 7}; (npnneua&u
raxnx xapaurepncrux MOL'YT CJAYyYHTH CTOIlACTL NCLCBVBOK, pﬁéma
penenenxeﬂLa~n 7.8.). Tak xu¥ B cToiacr.yeckoft crcTem” PROOD 5

vecrTumauk napr (4, J ), R, CJENOBATCNBNY, BONMMIHA IARIKTE) -



cTuKY cayuafts, To c‘Syne"ii CyueCTBORATH BEPOATHOGTH Pi s Faxnpoft', .
KoHkperioft peanusaman # = T4 cayuafhiolt Besmmam T o 28~ "
wenramn 73 , . Iaa onpemenenns A ; pasoGbem och ¥ uoxny 3ng-
YeHUAMY OT 41114,?1 T:, mo maxT na ¢ NPAMHKSRIEX ADYT X
IEYTy oTPE3KOD . PHyTDH KOTODHX OyNeM CYHTATH xapamopn— C s
cTurd. 73, nepazauunmumu, Torna 4mcno xomMyHmxaim®l, nonamem-
muX B TOT WK m{on n'rpeaox A ' ) .

e AR (7'« i | o

rne AyHKOEA - -

Ax(w{ @
K

1

KosuyecTs0 ﬁacrnn ¢. » NEpeNEvranmuxcs o 2TAM xomynmcammu
Y aepaanuqmuun X&D&K%DEOTBRQMB l- GAK,

-1,;(AK) ZItJA ( )

ilpepnonaras paaaoaepoa'rnoo'rs BHOOpa mmoﬂ Kommamon xou-»

MyHUK2IMK B OTpPesKe d, , i uckomoft sepoariocTE Py ;
(eeposaTHOCTH Budopa ‘ozmo!l xowynuxaxmn) 00Xy YUM
A ) o
2, .= (t’ VT 64(; PR
KA .N'nk - (3),

nputem dyneu no.nara'rb. 970 npn o'rcyrorann xomyumcamm. P80 |
mpr N=0", F; 0 , ; - odmee YnoXO qaom. .

'I'arc KSK B peccmarpnaaeuoﬂ HaMn o'roxao'mqecxon aomyunxa' ‘i’
Hoft crcTeMe, odmee weno N wacrun B upouexyrom oooroz

‘ paam.naemg no ,mﬂ xomynnuazwm o eepomnootm P- ,_ ,';’;

~,..-.w

' -o0pasya '1,,14 s'rom MaTDAIY DOTOXOB X— {24 X } 'y o' ﬁem!mo‘!s‘

; pea.uvsatm npo/xseom;'io‘* MaTLUIH DOTOKA /I/ {7
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_a CoOTBETCTEyOmAN awrponvm NPW UONOJH30BAHI:: HOPMYJH CTHEJIRHTE
npnmer cnenymnmn B .

HX)=)> "z, by P o S 5)
S 4 TiJ . ) °

)
-

Tenepb DAGCMOTDHM OCHOBHHE MOZIENM DACHLEAENCHUA YaCTIL N0 -
KOMMYHEKQIMOHHHM GHGTEMAM.
) :

AN
-

§ 2.KaHoHzYeckIe aHCAMOAM KOMMYHUKAINOHHLX CHCTEM

Kax yme oTMEuan0CH, 3JIGMEHTH KOMMYHUKZITIONION CuGTeMH Xa-
pax'repnayn'rca TPEMS NDHBHAKAMH: UGTOKLMU, CTOKAMH ¥ KOMMYHHK-
HEAME, NpUYEM, JIA KYKNOTO 3 OTMX NLW3HAKOB CYUECTBYeT pacnpe
NeNeHHe YaCTHil N0 3apanee 38JAHHEM ID¥DNam. PaccuoTpuM Ciemyi-
mUe BAPRAHTH OnpejeleHUA NOTOKOB. \

-
. .

§ 2.I. MuxpokanoHUYecKut aHCAMONb Ko MuyHUKATNiONHKX

- oo GUCTEM

Hpenno.nomm, 9TO MM He pAchoJaraeM maxoﬁ LiGoptamett o

DBBMG!IIGHKH YacTnI HO m BOBMOXHEM KOMMYyRLKAMAM, T.e, HE

MOXeM OTRaTh NpemnourTenne i onnoﬁ N3 puamzams 77

gxytlaﬁao? BeJMUYBHE 77, 9T0 OKC.EAJICHTHO NERHATWO l-fj.;':-m:c
: 3 e

Torpa, Haxo.JeHUE HAWJYMMAX OUEHOK AR EEIMLIL LOTOKOB -2

uoxona L3 cooTHomensua (5), ceopurcsa K.neuerio chenyiiei zana-’
qu: )

max HX)=- 2, ', ()

-t J 4,4 '

Z:d‘



‘enwen koTonor Gynet /2/ L.
. -—

a .=_:/_V_" : ‘(6)

LAJd M7

*§ 2.2. KaHounvecku#t aHcamoJm

-OrpelelEM YACO YacTHl, BHXOAAMUX M3 Kaxjaoro MGTORa. Jna

3TOTO NpPOCYMMUpYeM MaTLMULy DOTOKOB N0 MHUGKCY
s _ ’
z. =L 2‘1' . s - J= ’/ mn.,
v 1=1 g /
Torna BGDOﬂTHOGTB EHXOIa YacTnua AMEHHO us aToro no'roxa

dyneT, paBHa . S
- ~1 . L N -
9, NSy, S,

LpennoJsoxiis Tenery, 4TO H3BECTHO crenHee saaqénne HEXOTO-

LbX xapaurepncmx HCTOKOB oA (9)) » TeB.

<L(g)> Z_A (9)%--—:4 ;@)

ij 7 -

TOrAS 3am&4Ye ox.peuenerm;i~no'ronoa . &;,; CBOTMTOA X DEmEHMD '

caciylomed 3apy i L, ' - “.
 max (. a2, ﬂ,u“) .
‘ A, AL :

L4 YCJOBHAX

S a4, gl = NAEG)S,

4, J
'——“ Lis 2 o7 t:9,m,

~*xem'em x\,'ror,oik 6y1eT /2/

s

T 2 = F J e,\rp(ﬂza (9)) (7)

1v
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2 S exp(-14,@).

§ 2.3, Bolnamoﬁ xaaonnqeoxnﬂ ancaménp

(l

Byneu npennonara'rb, ‘ITO KBBBOTHO qncao anTEl.I ‘R BQDOR'!‘HOCLB

ux,é

Lo 'BHXOJIB qacrnn 113 ROHKDG!HOI‘O CTOK&. ‘IKOJIO qacmn. onnamnx B

.

c!ox. n aepoorqoou on.na, OpenHMe 3HAUSHUA xapax"epncrux KOM—
wamxannoauoﬂ cnorenm KaK Ha WOTOKe, TaK B HE croxe. Torna Jum

A naxoxnenna auaqenna noroxoa c‘,tb y NpUAIOTOs PelinTH cnenymmyn
1 eannamonnyn sapauy: L. -

\~

3 MQX(Z 4’4{ a:w)
1_4./ .

npn yCACBRAX

=L I Nek@y, JoimT,

M

\ ,
- o o e
Rt Ll 3 et AL I natialn v bl s an s Y RTINS QT - PR AP -2 30

}_;-_q;u,c (P)=JV(A(P)>, <=,

’._._* Z:tal "JS ) N
m xorupoﬂ e
) 1 ./Vexp (ﬂ 4 (9,) AL (p)) - (8)
Tne -

F Zexp( A,45G)-Tpkoy ().

t,J

§ 3. OOmaa DOCTAHOBKA 34124H

BOBM BH!HBD&GCMOTDBHHHM Monem KOWYHVLKQU,HOHHHX CﬂCTBM C00T-
.BSTOTBM " ‘3anayn MaTGMBTK‘IGCKOI‘O DEOI‘D&MMHDOEBHMH c nepemea-

1
<
mnm BeJMTUBAME 10TOKOB 4‘ ’ odmaa JOpMyAUDOEK: KOTODHX 'ra }
KOEB&: T v i

.‘L.u{'.nh;q.h“h PR



ax | Zaufﬂn £l )

LA 4, J 14} ) (9) .
za Ct)a;, =601 n:4, s : -
'lJ 4J () _ » (IO) )
JE:: ﬂn‘,-JV 4= ‘/1n J»n ’ Co
rne {kv) n Q. (1)~ woaldmment, onpenenaeune rnndu sapay, odmee

reuenne uowopux uMceT cnepypmuft Bun:

1 - S .

rpe

7 Zexp(7(‘t)a“('t)) B (rz)

a 57(1) onpenennmrcn n3 ycxoenﬁ (10). Cquad. Korna uexoro—
pue Py ; paBHH nynn. 03HEUAeT, YTO HMENTCR KOMMYREXALMH Merny
napamt (4, -i) ~ anpuopHas aeponwﬂocrs Budopa xoropux nyxeaaa.
CnefiovaTenbHo, NOTORM d¢~/ 110 3THM xommynnxannu paaan ayan B

330498 maxcmmnsanmn\/V(a,J)‘noana paecmawpnaarsoa B npoompan~
cTee mcasmeﬁ Fa3NCDPHOGTH., °

s

bLuEiUBBH noxyqeunue coorHomeHna (6), (7), (8) o raddcos- = -
CIt AN PAGNECNONCHUAMA, NTUXOMAM K SaKIDUEHWD, ¥To Momemn cra- -
miaTHYeC KoH. ANBNKY, cBA3AUAKE C paonpeneneanem qacrnn HeaNBHO~

ro rasa, 1o anoprewuqeouhm (yposHsiM) aqeﬁxam MOXEM naccmarpnners
LS C‘Tm\’.aCTu‘iE(.I(x'ne KO!JI»WH«:K&’.LMQ[-{HHB CHUCTEMH .

S

dogrymna I2,1.1994 llpoGnemaas 1a6OPATODEA

- ‘ dusnyeoxoff xkudepRETHKH
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. . MODELLING OF COMMUNICATION SYSTEMS
Summary -

'.'l‘l?e paper deals with general entwpy_method's and principles o
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modellinq. processes occurring in communication systems,
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@d0pnUNL N3G, x0300n8amEnY LLbIEABRL LObEPagn
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318, 1995

OF OIHO# OBOBUEHHO} 3ANAYE HEMMAHA BIA IMIOCKOR
iPAMOYTOMLBHON OPTOTPOOHOY OREACTY:
M.}1.Ke3epamsnan

Kak n3wecTHO, odoOmenHasa 3apava Heilimana mna naockof op!'o- 5
rponHoft o6nacTH CROAMTGA K cJjeayomeR xpaeso# sanave: Eneros g

?

oGo0mennasa rapMmounyeckas dyHxmasa /ll(yI, xz) ROTODAA ¥ odn-
orn S ynosaereopaer Audpepenm@ansHOMY YDABHORAD: ~ s
T AMU=0, . - Sy

i Ha xonrype I' oOnacrn - S - rpaa.mouy yo.uom:

f @, z)cds (7’ fl'/)" sz(af x)cosf” d}) | (_2 _
rme f @,q) w L@,z - sanaunue Gymxmm Ha xoame,
T', "M - BHemHAA RODMANL K KORTYDY, & 000CmesHHE onepazopu Jian-p

d. LT
naca A 1 HoOpMansHOM nponanonnoﬂ an HMEDT au o -
a2 - .o R .
A QM 'I' a 2 . . , ‘ ' h;‘”..
. '-',»(3)-"‘
ds -MZ cos(, 7, )+L 9 c'o.s'('n a;,) L
dn az, o

rze M n L - yopyrae xoucrasmu.

Orsfcenm, uTO AR OyieCTBOEAHRA Deme'ing yxesaanol aana {:{-’
ooxo;mno aunozuenne yoxogua: ' '

A . _
dn . q/.S'-O T




- 7"" ' > - ’3

N

. Hsaeo-.mo T2KKS, YTO pan 3apay auHelHod » HeJmASHHOH reopnn
ynpyrocrn, Kax nis aunaorponaux (nac'rpouuux) DPU3MATUIECKIX TeJl,‘
#aK n ren. ONR3KUX - x npasmaTayeckuM (Hamp. I ', 3 4) mpnao;mrca X 3

0

sammn Bujia (1) w (2), ® xoropiux Jynkuun: £ (7,,4,) 1 f (a

9

vl

%
RBR npasuno, KUI3IBECTHHE IIOJl.lHOMH He BLOe TDGTbeﬁ p'renenn T. 8.

BMEDT onenymmn oOmui ann. ) . . . 3
f: 641“,’4-6:,11 4+531’, 6 T +8 z, +£ s L4 65 §

~

fé z,+6,2 *g/o’

R p 3 * ot
f:c:rtqzadfdz zfd,,a,{rc’ 25+ ¢ a,zxrd;a; (5)

rc’ T, 4C, 2Ty C, S
rne 8,6,,...6, w ¢,d,. ,,,2,0’ 9227 €10 yaneomuite

xoatbq)nuuenru. 3HAYe HUA xo'ropux ONpefenAbT Pa3HHE THIY 3anam

7
.iscromes padora nocaameaa pemenmo BHIIENOCTABNEHHON 3anaqn A

4
3
3
L1
3

n.u n.nocxoﬁ npﬂmoyromsuon oprorponuon o6nacry, orpauuqeﬂnoﬁ
npaMEME &, =tq \. +5 , B ycaoeuax (5).

Ian mavana cpenaem sameay NEPeMOHHpX : " SO
3

e ,cw [T, LeM .
' g.f‘ff F % 7?, Pe /”_f‘?v C e

ks

_worps o6o0meHHH® onepaTopH (3) npeepmuamca B "o0uyHHe" onepa--
’ODH' . . ) ) . . ~ 23

P d
A= 3 ——"——*—C’OS — 05 (H
ag1 ag* drt” 3, ) cos ( s‘—:)

7
wi
o Tartnetale X

B cAeryomeM Dast ‘DHYTOM BALe:
T AY=0,
A4
¢,

1

{

K|

a ypasuenne (I) B yonosne (2) B HOEHX MELEeMElHHX MOXHO aaumam%
4

2

A I:IJ—\/Z?_;-'(é as 4 1};‘2"';"* gm)

S



-75 -

8y A ey 3, [, 2 .
€, o MY _(61‘” G+M 4675*"'*-549)’-
EEaY s ) oo
aP : be \/( ‘.zc' M 2 . ) .
——i—- eee p .
3E : .6+M L*M pRYY ,{f ,*%o__

=_ (f 3&c 6M +-~+d)‘
M t
aﬁz E- Bw/"*” ? ’6 ’ "'*M K &

choane oymeoreoaam pemenus (4) B BAHHOM OXyvYae met B
cxenyomut BRA:

(36#)d" *(5;3*3 "9) 0.

Jj;m YODOmeHEs BHYBOJI2HAR cnepsa mpeodpasyeM NOZYYSHRYD sa- '
navy B npyrylo. ooono'ro'raymyn JXO YAOTRAYHO RYNEBHM rpaanm
JONOBHAM 3aBaYy, OKEXeM, HA [BYX IDPOTHBONOAGKRHX oropom o y

g\/z:__ npsuoyrouanxa. c sroa TIeED NOAORIM 3

-

SP-F’+w S (‘9)‘:

it ‘y..,.
rae co(;':;, 2) -~ mcRoMag q:ynma a gyAxmm’ F(f g nonée-«
peM TaKHUM odpaaou. YTO0H OhA sapadee ynoaze'raopm O oM m
rp_anmm yenoeRsiM #a GTOPORAX - F =*$ “"‘” . 9%0 R q:ynxmnxh
‘P(ﬁ E) ) - Crenosaressac, omsu B3 aaaqeanﬂ @ymm;m uoxeé oqy:-
RATH CCAOHEE BHPARGHHG: ' 4,.,:‘“, \:fﬁjl;

mc
Fs Z%;ff;gfz z.mfdﬁg —_éf’s

2,
I

z’ (IQ)

4 ) 4 } '1
4(1,w) VuM 551 @,;M)%FF,,




- 76 -

| [T, e 1% g o —S0 gty 4
*Z’ 452 Eg+'2m5+.b ws&}

-
3
b

, anoraaazs 9) a(7)u (8) m yanuaaa (10), nonyqnu. o [
moxOMaR (I)yamms w(f f ) BHYTPE NPEOGPa30BaHHROro np;moyro)s- .
hHRA JIOJXAAE ynosneraopars xnm@epeannanbuouy ypasHeHun:

- i i N ald 2 ‘ (II) ’

Aw=-AF=AF 7BE E+CE+DE+EE+G, o
N ) ~ :%
2 Ha Oro 0TOPOHAX - IDaRBYHHM yGJIOBnﬂM' S

LotM
F,

Fa_am M‘\’ R4 (gaJ be ajE ?6fo VT

&
~

(3, g [ 2 8y ¢ _4sa
-(b A A m%é*
A4
f%fx) 12)
W /L+M( [Z \
aﬁ, - g B My 2% (GT Vi af* )

M

dad, 2 | 303' / /' |
( f( ) ’757 A E’( F*\/J,(,(Lfﬁ‘/) QFI.Z-%)E

N ) P 3
F ?z g L* M FJ

Tne BBOJORKH odoahaqeann

2 (7 L aame, R ~,\/_,? LT
Ve G P N7 LIM(('J L7

A=
Ac M :
a= *":--__:6:::': L= :Z—- 2 <., G-- A .
Nk o M, L VL 3 Vare S



- 77 -
- (.,
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