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O BECKOHEYHbIX CUCTEMAX JIMHEUHbIX YPABHEHUW,
CBA3AHHbIX C 3A0AYAMU PACCEAHNA BOJIH B NMIOCKOCTHbIX
BONMHOBOOHbIX Y3NAX C OBJIACTbIO B3AUMOOENCTBUA
NMPAMOYIrONIbHOU ®OPMbI

Ha MpuUMEpPE BOJHOBOJAHOTO HM3JIOMa HUCCICAYIOTCA cBoiicTBAa OCCKOHEUHBIX CHUCTCM,
BO3HUKAIOUMUX IIPH IPUMCHCHUU METO/1a ITPOU3BCACHU A obnacrteit JUL pCHICHU S 3a/1a1 pacCesiHus
BOJIH B IIJIOCKOCTHBIX BOJHOBOJHBIX TpchcbopMaToan C Hany)KeHHOﬁ 00/1acTLIO CBS3H
HpﬂMOyFOJ’ILHOﬁ Cl)OpMLI. HOKaSaHO, YTO MCTOJ HNPUBOJAHUT K CUCTCMaM, KOTOPELIC JJIsd
HEPC30HAHCHBIX 3HaYCHUH BOJIHOBOTO 4UHcia MOTYT OBLITE pPCHICHBI MCTOJOM PCAYKIHUH,

CXOMUMCS ITO HOPME MTPOCTpaHCTBa ll'

KirwueBnlie ciioBa: 0eCKOHEUHEBIE CHCTEMBI JTHHEHHBIX ypaBHeHHﬁ, MCTO/[ ITPOU3BCACHU

O6.]'IaCTeI71, BOJIHOBO/IHBIC HECOAHOPOJIHOCTH.

BBEJIEHHE

B craresax [1, 2] paccmarpusanuch OS6CKOHEUHBIC CHCTE-
MBI JTHHCHHBIX YpaBaeHHH (BCJTY), OABIFOIHECS B PC3YITh-
TaT¢ MPUMCHCHIA MCTOIA MPom3BeACHUA o0nacteit (MITO)
JUTS PELICHHAS CKAJBIPHBIX 3344 PACCESHUS BOTH B H- 1 F-
IUIOCKOCTHBIX BOJTHOBOZHBIX TPAHC(HOPMATOPAX, ¥ KOTOPBIX
COCAMHHUTEIIbHAS 00IACTD MPEICTABILIET COO0H OOIIYIO YacTh
TICPECCKAFOIIXCSI IO, IPSMBIM YIJIOM KOHCUHBIX HITH OSCKO-
HCYHBIX BOJTHOBBIX KAHAJIOB. TaI(OBI)IMI/I, HANPUMCED, ABJLAFOT-
Cs1 YTOIIKOBBIC, 7-00pasHbIe U KPeCTOOOPA3HBIC COSTMHCHHUS
BOJTHOBOZIOB, A TAKKE KOHCTPYKIIMH, COIEPKATIIC MX B Kade-
CTBC COCTABHBIX 3JICMCHTOB (CM. padotsl [3]—[7] u ux Oudmo-
rpa¢uro). beuio ycranosmero, uro MITO mpuBOIHT K MaT-
PHUMHBIM YPABHCHHUSIM, KOTOPBIC MOTYT OBITh CBEZICHBI K pe-
[ICHHIO, TAK HA3BIBACMBIX, KBA3HPCTYIAPHBIX CHCTEM.

B mpemmaracmoit padoTe 3T0 HCCICAOBAHNES MPOIOIKCHO.
Tak Kak 111 BCEX MEPEUHCIICHHBIX KOHKPETHBIX /- M [ -TUIOC-
KOCTHBIX KOH(DHTYpAIHii BO3HUKAFOT YPABHEHIS OTHOTO THIIA,
TO BOTIPOC OOCY>KTACTCS HA TIPHMEPE OTHONH OTHOCHTEIIBHO
MPOCTOI HEOTHOPOTHOCTH, 4 HMCHHO /-ITOCKOCTHOTO H3JI0-
Ma BOITHOBO/IA C HATPY’KCHHOH MIICKTPUKOM 00JIACTBIO CBSI-
3u. BCITY 3amaum paccMarpuBaeTca Kak (DYHKIMOHATBHOC
VPaBHEHHUE B IPOCTPAHCTBE TOCTICAOBATEIbHOCTEH /). M3yye-
HBI CBOICTBA COOTBETCTBYIOLICTO MATPHYHOTO OIEPaTopa U
VCTAHOBJICHO, YTO CHCTEMA Pa3peInMa METOIOM PEIyKIHH,
CXOIAMIMMCS TIO HOPME 3TOTO IPOCTPAHCTBA.

3aMeTHM, YTO AHAJIOTHYHBIC MATPUYHBIC YPABHCHUS
TOSIBJIIEOTCS TAKOKES IPH HCTIOTB30BAHUH METOAA YACTHYHBIX
TepeceKAroIuXCs odacteit [8, 9] m MeToaa CIIMBAHUA C
TIOMOIIBE0 BTOpoi (opmymet ['pura [10].

IIOCTAHOBKA 3ATAYN. CHCTEMA YPABHEHUIA

CeucHue HEOTHOPOIHOCTH IUIOCKOCTREO Z = CONSt co-
CTOMT U3 TPEX 00IACTCH:

(1){(x, ¥:ix>c0<y< a} — TIONyOECKOHCYHBIH BOITHO-
BOJ IIUPHUHOH 4 |
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2) {(x, ¥ 0<x<c,y> a} — MOJTyOECKOHECYHBIH BOJIHO-
BOJ LIUPHHOH

(3){(x, ¥ 0<x<e,0<y< a} — NPSIMOYTOJIbHAS 00-
JIACTh CBSI3H, 3AIOTHCHHAS AUICKTPUKOM C OTHOCHTEIILHOH
JHAJICKTPUYECKON MPOHULAEMOCTBIO €. [110CKOCTH X = ¢ U
V = a COOTBETCTBYIOT TPaHHULIAM paszena cped. OCTanbHbie
TPaHAUYHBIC TOBEPXHOCTH SIBJLTIOTCS HACATHHO TIPOBOISIIH-
MH. ¥Y3eI Bo30y)KAaeTcs CO CTOpOHbI 00nacTu 1 BomHoU TFy )
GI[HHH‘{HOﬁ AMILTUTYAbI.

3aa4a 3aKIoYaeTCs B OTHICKAHIH HEHYJICBOH Z-KOMIIO-
HEHTBI 3JIEKTPUYECKOTO IOt £, = ue'”. OyHKIMA 1 JOIDK-
HA YAOBJICTBOPATH YPABHCHUIO FGJII)MFOJ'IBI.[&I, OOHOPOOHBIM
TPaHIMYHBIM YCIOBIAM JIMpHXIIC HA HACATBHBIX IIOBEPXHOC-
TAX, YCTIOBHAM HCTIPEPHIBHOCTH TAHTCHITUATIBHBIX COCTABILA-
FOIMX TTOJISI HA TPAHUNAX YACTHIHBIX 00JIACTEH, YCIOBHIO
H3IIYUCHUS HA OCCKOHEUHOCTH M YCIOBHIO OTPAHHYCHHOC-
TH SHCPTHH TOJA, 3AMACCHHOW BHYTPH JFOOOH KOHCUHOM
MoA00IACTH. DTH YCIOBHSA 00CCTICUHBAIOT CIHHCTBCHHOCTD
PELIEHH HCXOHOM 3ICKTPOJUHAMUYCCKOM 320441 U1 BCEX
3HAYCHUH YaCTOTHOTO ITApaMETPa 3a HCKIFOUCHHEM HEKO-
TOPOTO MHOKCCTBA OTACIBHBIX H30JIHPOBAHHBIX TOYCK, ITO-
SABILFOIIIXCA B ciydae Ime = 0 [11].

O003HauMM 3HAYCHHUA ¢ B 00IacTiIX 1, 2 1 3 uepes uy, 1y
Huy. Torma

Dy had Dy
i —gin T N O +ZA5,1) sin 2. o~ (=€) )
a 2

n=1

ad N YN
Uy = ZASIZ) Sm%e Ty (y=a) @

n=1 ’

Iae Ag) H Aflz) — KO3((PUIHCHTHI Pa3IOKCHIS, TOIICKA-
IIHE OMPECIICHHIO,
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kg = o a ), ABJIACTCA JUTHHOM BOJIHBI B CBOOOIHOM TIPO-
CTPaHCTBC.

OCHOBBIBASICH HA MCTOC IPOM3BEACHIS 001acTeH, B [12]

JUTA 13 OBLIO MOJIYHUCHO MPEICTABICHHUE

Z B sin [ 15 () _ e—vﬁ,”(xw)} N

n=1 a

& (» »
+y B Sm%[e%f (=a) _ =1 (y+a)} @

n=1

uk= kO«/g . Bepaskenue (4) yIOBIETBOPACT OTHOPOTHBIM
TPAHHYIHBIM YCIIOBHSM JIHPHXIIC HA HICATHHBIX CTCHKAX CO-
CAMHHUTCIIEHOH TOJIOCTH W MMCCT JOCTATOUHYIO CTCIICHB
MPOU3BOJBHOCTH, YTOOBI OOCCIICUHTE BBHIIOTHCHAC YCIIO-
BHH HCTIPCPHIBHOCTH TAHTCHIMHAIBHBIX KOMIIOHCHT TIOIIAT B
MIOCKOCTAX x =c¢ H y =a. OTMETHM, OTHAKO, OTHO 00CTO-
SATCIBCTBO, HEC AKICHTHPOBABIICSC B padorax [1, 2]. Ecim ¢
SBILICTCA ICHCTBHUTCIHHBIM, TO BOJTHOBOC YHCIIO MOYKCT TIPH-
HHAMATh 3HAYCHUS

2
i :[P_“j J{ISJ p.l=(0),1,2,. ©)

a

Ipu 310M, ecrm, Hanpemvep, p =0, T0 y(y ) =0 u /-itwieH

BTOPOTO paaa B (4) obpamacrcs B Hynb. Ecim xe p,/ > 1, TO
p-¥ WICH TIEPBOTO PSAA COBMAJACT C /-M WIECHOM BTOPOTO
psia C TOUHOCTHIO 0 TIOCTOSIHHOTO MHOYKHTEIL. TakuM 00-
pa3oM, PEe30HAHCHBIC BT 00MAcTH 3 3HAYCHHS BOJHOBOTO
YHCITA IOJLKHBI OBITh HCKITFOYUCHBI M3 PACCMOTPEHILL, TAK KaK
TIPH 3TUX 3HAUCHHAX CHCTEMA (DYHKIIHI, HCIIOB3YeMAas I
Pa3NOKEHNS 13, CTAHOBUTCS JIMHEIHHO 3aBHCHMOM. 3TO COOT-
BETCTBYCT H3BECTHBIM [ 13] OrpaHUYCHIAM HA 3HAYCHHUSA YaC-
TOTHOT'O mapaMETpad, BOSHUKAIOIIUM IIPU NMPUMCHCHHH MC-
TOZA YACTHYHBIX 00IIACTEH K UCCIIC0BAHHMIO BOIHOBOIHBIX
TpaHC(HOPMATOPOB C OOIACTHEO CBSI3M HEHYJICBOTO 00BEMA.
CivBaHWE TAHTCHITHATBHBIX COCTABIIIFOIIIHX TTOJI B IIIOC-
KOCTSX X =C H ¥ = a CBOOMT TPAHIIHYIO 33a4y K HEKOTO-
poi  BCJIY  oTtHocuTensHO  KO3((HUHCHTOB

AWV B (j=12) [12], xotopas mocne uckmrouerms BY)
mprOOPETACT BHA

(x) _
O _~bom @ PO
AP =% (x)A n (x),m—l,oo, )
1

nl

o p(») b(y)
@ _ it 400 1. @®)
A ZA(y) A7 A" Leo

n=123m

3aech

(),
2mnm (1 e~ 2in j
J09? (WT
a*c v +
a

A =v§,?[l 2y j”(x)( 21 j (10)

p(Y) = (—1)"*tn O

_oy(® i, W COP
r:ygl)(l_e 2 cj (x)(l Lo j a1

31, — cuvBon KpoHekepa, a 3Hauenus b)) u A nomyua-
rorcs u3 (9), (10) myTem nepecTaHoBok (x) <> (V), a<>cu
(1) > (2). Onpeneme A, HemspecTIe BY/) MOPKHO Hail-
TH C IIOMOIIBIO (HOPMYT

@)
-

B(l) _ A(l) +61n
n _ZY(y)

_ZY(X)

YCnoBUE KOHEUHOCTH SHEPTUH MOJ, 3aIIACEHHOM B JTFO-
0011 OTpaHUHUCHHOM 00JIACTH, 33JaCT MPOCTPAHCTBO THCIIO-
BBIX MOCICAOBATEIBHOCTEH, K KOTOPOMY JOJKHBI IPHHAT-
JIEKATh HCKOMBIC aMILTHTYIHBIC KOI(D(DHUITUCHTHI

IS

Hcxoas u3 € TMHCTBEHHOCTH PELLICHUA HCXOIHOM 37ICKT-
POAMHAMIICCKOH 33134 1 TpeboBanus (13), mo m3BECTHOH
[14] cxeme MOKHO AOKA3aTh TEOPEMY €IHHCTBEHHOCTH H
st cucteMsl (7), (8).

s={s,}: §|sn Pn<wop. (13)
n=1

AHAJIN3 MATPHIIbI CUCTEMbI

UT0OBI yIPOCTHTH U3I0KCHHUE, MOCTICAYFOIIUC BBIKIIAI-
KH BBIMOTHCHBI IS AW3JICKTPHUKA, HC UMCIOIICTO IMOTCPb.
Crny4aif KOMIUICKCHOTO € TPHBOIANT K TEM K¢ BBHIBOAAM H
MOJKCT OBITh PACCMOTPCH MO aHAJOTHH C [2]. OueHM CyM-

b(x)

ke ka
My paaa Z (x) cyuradg 1 > Tp =?. Ilpu m >Tl=7

yg,f) " yg) SIBIISIFOTCA ACHCTBUTCIILHBIMH, yg,’f)< yg),

_2“/( x) 1
A 52y g e < 5. C) - Beenom 0603HAYCHHS
m Ym
y | (14)
a, = —0,
! m<7 A; e
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b,(n);,) n’n m
= < o —
B” m%‘:r,l A(ri;) B QZC m%‘:tl (x) (y)Z mr 2
Ym™| Vr + 7
n m
== 2 =B (15)

IIpencrasuM ~_(x) BBHAC
Ym

m a m al| a ak?
R Rl v (1
Y Ym

T mmn
L (7 + Y%C)j

upasobem (3 Ha gpa cnaraemerx: B =B + 32 Barom

BBIPAKCHUAHN
o_nas 1 17
= & 0,V "
m>1; m2 . vy a
T
2 nak2 1
Bn = Z 3 <
m>y y%)(m-i-ygff)j 2 _{Y&,ﬂa}
a T
T[I’lk2 1 —6(2) (18)
a (y)2 > (x)(mn (x)j n n—»0
CYn Yo | =T Vm
a
JI1 BeTHYUHBI [39) TOJTy4HM
na & 1 nx 1 1
PP <=3 =< =o{ .(19)
e 6))] n—w 9
B ]
b

TAC MPUHATO BO BHUMAHHUEC, YTO

o 1

——l[cth _Lj
n=1112+v2 2v VIO [15,C.37] (20)
"
1
Cthp——g]) O<p<m. 1)
p

22

Taxum obpazom, mpu # > T,

Y <o, +6) +6F —— - 22)
o A(ri/[C) n—>o0 2

3HAYUT, CyHIECTBYET HEKOTOPOE YHCIO M Takoe, 4To
npu 1 > M,

o | 7(x)
le’mn <1-9y, 0<8, <%. 23)

| A

OUYeBUITHO TAKXKE, YTO

o [ ()
S|Pl oo W21, 4)
| A

AHANOTHYHO YCTAHABIMBAEM, YTO CYHIECTBYET M 5 Ta-
KO€, ITO IIPH 77 > M 5

iJ b3

1
<1-94, 0< 95 <= 75
A 2 25

M o V21 (26)

PASPEIIIMIMOCTL CUICTEMBI I TIPAMEHEHHE
METOIA PEAYKIIAA

Hcxoms u3 u3BecTHOrO [ 16] moBeaeHUS MO B OKPECTHO-
cTH peOpa, MOKHO TIOKA3aTh, 9T0 ecim psaasl (1) u (2) mpea-
CTABJIAIOT PElICHHE 3aauH, TO A = O[%J a>0, ;=12

n

3HaYmT,

{/45,1)}{/15:2)}6 = Q7)

e

llz{s:{sn}:iun |<oo} 28
n=1

CB0OOIHBIC WICHBI ypaBHCHHIH (7) U (8) TaKKE IPHHAT-

JIeXAT NPOCTPAHCTBY /] . BBEAeM HOBbIC HEH3BECTHBIC
Xgpg = AP 20, = AP =10 29)

H, TIOHHMAST TTOJT TIOCTICIOBATEIBHOCTHIO § = {5,, } GECKOHEH-

HBIH BEKTOP-CTOMOCH, iepenumeM cuctemy (7), (8) B Buae
OHOTO0 MATPUYHOIO YPABHCHUS

Kx=(I+F)x=y. (30)



ISSN 1607-3274.

PanioenexTponika, iHpopMmatuka, ynpasmiHHs. 2012. Ne 2

3nech / — OeCKOHEYHAS €AUHUYHAS JHATOHAIBHAST MAT-
puna,

) »)
r b by 0....
(X)) A 77 A7

ALY Ay

x={v, el y= ell, (31

A HCHYJICBBIC JICMCHTBI MATPHLIBI [ = ( fmn) OIIPECILIOT-
€A pPAaBCHCTBAMH

b b3
Jam10n ="y Jaman =5 (32)
A A

OreHku (23 )~(26) TO3BOJIAIOT PACCMATPHBATH F KAK MAT-
PHMHBIH ONIepaTop B /{ C HOPMOH

A =sup 3] fys | <2 )

n m=1

B cuy eAMHCTBEHHOCTH peieHus CuCTeMsl (7), (8) B lN2
H BKIoueHHs (27), ypasuenune (30) mpu y =0 mmeer B /
JIAIIb TPUBHATIBHOE PEIICHHUE.

Beezaem oneparopbl MPOESKTHPOBAHMS R, (MAaTPHIA, ITO-
JAy4eHHAs M3 [ 3aMEHOH MEPBBIX # CIUHUIL HYIAMH) H

P,=1-R, OTMeTuM O4YCBHIHBIC CBOHCTBA Pn2 =P, u

||P,,|| =1 Onecrku (23), (25) 03HAYAOT CYIMICCTBOBAHKC KO-
HCUHOTO YHcIa A Takoro, 4To

|FRys || <1-9. 8 =min(9;.9,). (34)

ObosnaunM L =FR,,, T =FP,u G =] + L . 3 Hepa-
BeHCTBa (34) cnenyer|17], uro onepaTop (7 HEMPEPHIBHO 00-
patuMm. Marpuna 7 npeAacTaBiseT BIOJHE HEMPEPHIBHBIN
OIIEPaToOp, B YEM JIETKO YOSAHUTHCS (B CHITy KOHEUHOCTH M) C
MOMOIIBFO U3BECTHBIX | 18] kpuTepueB. Takum o0paszom, B /4
MaTpUYHBIH oneparop K =] + F =G +7 asmierca Qpen-
TOJIbMOBBIM H B CHITY aJIbTCPHATHBBI PpenronsmMa ypaBHe-
Hue (30) 00MamacT CAMHCTBCHHBIM PCHICHUCM TIPH TFOO0H
mpasoiiuactu y € /; [17].

Iycts n>M, X, =P, — nognpocTpancTsa B /j,
L,=PFP,LF, m x,eX,. SMcmo, 4yro GX,zX, H
P,Gx,, =(+L,)Xx, =G,X, (Tak Kak P, X, =X,,). Ilockomb-
xy || <|[Z]| < 1. To oneparopst G, : X, — X, renpepsis-
HO 0OpaTHMBL, 4 OOPATHBIC ONMEPATOPHI (G, ! orpanmucHs!
<L

-l

PaccmotpuM Teneps Hapay ¢ (30) MOTyUCHHBIE H3 HETO

VCEUCHHBIC YPABHCHIL:

110 HOpMe B COBOKyMHOCTH: [

K,x,=Gx,+PTx,=Fy (x,eX,). (35)

MNomaras ¥ =X =/;, ¥, =X, B yCIOBUAX HU3BECTHOMH
TeopeMsl ([19], ctp. 31, Teopema 6.2) 1 MpUHUMAs BO BHUMA-
HHC YCTAHOBJICHHBIC CBOMCTBA omepatopoB K, G, T, G, u P,

MBI IIPUXOIMM K 3aKIFOUCHHEO, YTO UL JOCTATOMHO OOIBIINX
3HAYCHUH /7 CUCTEMBI (35) OTHO3HAYHO PA3PEILMMBbI H HMEET
MECTO CXOAUMOCTb TOCTICA0BATEILHOCTH MPHOIDKCHHBIX Pe-

mermit X}, = K, P,y K TOUHOMY PelieHHo x* = K~y

X

BBeneHre HOBBIX HEM3BECTHBIX 10 (hopmyne (29) coot-
BETCTBYET CIIY4A0, KOTJA IOCIIC YCEUCHHUS M3 MATPHIHbIX
paBeHCTB (7) 1 (8) yUMTHIBACTCS OTMHAKOBOE YUCIIO YPABHE-

* * * *
X —X, X —X, R, X

=O[ inf jwo (36)

x,cX,

Huil. BexTop x MoxeT OBITh C(HOPMHPOBAH H MO-APYTOMY,
yepeys, HanpuMep, mo Ny u N, ko3 uImeHToB, noce-

JOBATCIBHO BI)I6I/IpaeMI>IX u3 {4;51) } u {A;SZ) } C COXpAaHCHH-

eM TopsaKa HX crneaoBaHus. [Ipr 3TOM Kax bl pa3, Koraa

N
OTHOILLICHUC N 6y£[eT KOHCYHBEIM U HC paBHBIM HyJ'lIO, MBI
2

(c apyruM M) OyneM HaXOOUThCA B IIPEIEIaX IPUMEHIMOC-
TH TeopeMbl. [Ipu YUCTIEHHOHN peanu3anuu aaropuTMa, pa-
3YMECTCA, HCT HCOOXOOUMOCTH MEPeoO03HAYATH HCKOMBIC
BEJIMYHHBI M IIEPEMUCHIBATH CUCTEMY B BHIE (30).

3AKJTFOYEHUE

Ha npuvepe Harpy;keHHOTO H3JI0MA BOJIHOBOJA HCCIIC-
JIOBAHBI CBOMCTBA OCCKOHECYHBIX CHCTEM JINHCHHBIX YPaBHE-
HUH, TOABILIFOIIMXCS B pe3yibrare npuvererns MI1O k pe-
MICHHIO 327134 PACCESHIS BOITH B BOTHOBOIHBIX TPaHC(HOP-
MAaTopax ¢ MPAMOYTOIBHON O0TACTHIO CBI3H. YCTAHOBJICHO:
1) Bo3amkaromyr0 bCJTY MOKHO paccMaTpuBaTh B MPO-
CTPAHCTBE MOCIICA0BATEILHOCTEH /] Kak ypaBHEHHE ¢ (pen-
TOJIBMOBBIM OIEPATOpaM; 2) NPH HECOBNAACHUHN BOTHOBO-
TO YHCIIA CO 3HAYCHIAMH (6), a TAKKE APYTUMH BO3MOKHBI-
MH PE30HAHCHBIMH 3HAYCHUSIMH CHCTEMAa Pa3pelrmma
METOOM PEAYKIMH, CXOMAMIMMCS II0 HOPME 3TOT0 IpO-
crpancTBa. [1omyueHHbIC Pe3yAbTaThI OVIYT HOJC3HBIMH UL
TIOCTPOCHHUS 0OOCHOBAHHBIX AITOPHTMOB PAcUeTa BOJHO-
BOJIHBIX Y3JIOB OIIMCAHHOTO THIIA.
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Uymauenxo 5. B., Uymauenxo B. IL

[IPO HECKIHUYEHHI CUCTEMU JOIHIMHMX PIBHSIHB,
3B’ 3AHUX I3 3AJJAYAMMU PO3CIIOBAHHS XBUJIb B
TUIOIMWHHWX XBUWJIEBOJHIX BY3JIAX 3 OBJIACTIO
B3ACMO/JII TIPSIMOKYTHOT ®OPMU

Ha npukiazi 3mamMy XBUIEBOAY AOCITIIKYIOThCS BIACTHBOCTL
HECKIHUCHHUX CHCTEM, SIKI BUHUKAIOTh TP BUKOPUCTAHHI METOLY
no6yTky obnacTel B 3a/jaUax poO3CiOBaHHS XBUJIb B ITOIMHHUX
XBUJICBOTHUX TpaHcHOpMaTOpax 3 HABAHTAIKEHOIO 3¢ AHYBAILHOIO
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HOPOXXKHUHOI TIPAMOKYTHOT (popmu. TTokazaHo, 1o MeToJ|, MpH-
BOJIMTh JI0 CHCTEM, SKi JJIsl HEPE30HAHCHUX 3HAUCHb XBHIILOBOTO
qpcia MOKHA PO3B’A3aTH METOIOM PEeNyKILii, 301KHUM 3a HOp-
MOIO TIPOCTOpPY /.

Knrouosi cioBa: HeckiHUeHHI CHCTEMH JHIHHUX PiBHSAHD,
MeTOf 100YTKY obnacTel, XBUICBOIHI HEOJHOPITHOCTI.

Chumachenko Ya. V., Chumachenko V. P.

ON LINEAR INFINITE SYSTEMS RELATED TO WAVE
SCATTERING PROBLEMS FOR PLANAR WAVEGUIDE
JUNCTIONS WITH A RECTANGULAR REGION OF
INTERACTION

Application of the domain-product technique (DPT) to scalar
scattering problems in planar waveguide transformers with
rectangular coupling cavities (e.g. right-angle bends, T-junctions,
cross-junctions and the like) yields one-type matrix-operator
equations for both H- and E-plane configurations. This makes it
possible to consider the features of the respective mathematical
models through the example of a relatively simple representative,
namely, an H-plane bend with a dielectric loaded connecting region.

The problem of scattering of a waveguide mode is formulated
in the form of a boundary value-problem for Helmholtz equation
with Dirichlet boundary conditions on the periphery of the unit,
and with the edge and radiation conductions. In the connecting
region, the DPT representation of the sought-for field is used.
Matching the tangential electric and magnetic fields across the
interfaces and eliminating the unknowns relating to the coupling
cavity produce an infinite linear system (ILS) with respect to
amplitudes of the scattered waves. The ILS is considered as a
functional equation in the space of sequences

[}
h= {S = {Sn}: Zl| Sy I< +°O}. It has been established that: (a) in
=
the aforesaid functional space, the technique yields a matrix-
operator equation with Fredholm operator; (b) for nonresonant
frequencies, this equation is solvable in /;. by means of the truncation
method convergent in the norm.

Key words: infinite systems of linear equations, domain-
product method, waveguide discontinuities.
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