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STABILITY OF THE SOLUTION OF THE DESIN PROBLEM
FOR THE LAVRENTIEV - BITSADZE EQUATION

V.A. Gushchina

For the homogeneous Lavrentiev-Bitsadze equation it is considered a nonlocal problem in a rectangu-
lar region. The solution of the problem is constructed as the sum of a series in eigenfunctions of the
corresponding one-dimensional spectral problems. Under certain conditions on the parameters and
given functions, we prove the convergence of the constructed series in the class of regular solutions and
stability of the solution from the given boundary functions.

Keywords: under perturbation of nonlocal Dezin problem, the Lavrentiev-Bitsadze equation, uniqueness,
existence of solution, small denominators, convergence, stability.
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Ipednazaemcs memod 8videneHus U3 mpuzoHomMempuueckux MHozouneHos Ty (t) cymm 08yx
2aPMOHUK C 3a0aHHBIMU HOMEPAMU MeModoM amnaumyoHo-@aszossix npeobpaszosaruii. Ta-
Kue npeobpaszosarus nepegodsm mHozouneHst Ty (t) 6 N000OHbIE UM, cO8epuLas 08e npocmeti-
wiue onepayuu — yMHOMEHUE HA 8eleCmBeHHyw KoHcmanmy X u cdeéuz Ha 8euiecieeHHy
¢asy A, m.e. T, (t) — X - T,,(t— A). [apmoHUKU 8b10enA0MC AMNAUMYOHO-(PA308bIM onepa-
mopom, npedcmaensoujum cooli coxerue n000OHbBIX MHOZ0UJIEHOB.

KirioueBbie C10Ba: aMIUIUTYOHO-()a30BbIit ONepaTop, OLleHKY rapMOHMUK.

TeiicTBMe aMIUINTYAHO-(ha30Boro onepaTtopa (ADPO) rmopsiaka He BbIIIE 777 Ha TPUTO-
HOMeTpUYeCKMii MHOTOUYIeH

n
Ty(t) = ap+ Zrk(t), Tr(0) := apcoskt + bysinkt, nen,
k=1
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COCTOMT B CJIeAYyIOLIEeM:

m
Tp()— Y Xj-Tu(t—-1j),  XjAjeR (1
j=1

B paborax [1], [2] mOKa3aHoO, YTO AJ1s1 1060T0 HOMepa y = 1 HaiimeTcst AQO, 111 KOTOPOTro

m m
Y Xj-Ta(t—Aj)=Tu(D+ao- Y Xj, @)
Jj=1 j=1
roe m = m(n, 1), a{X;}, {1} He 3aBucar or T}, a 3aBUCAT JIMIIb OT 12 U (1. Braronaps serie-
CTBEHHOCTM 3THX [TapaMeTpoB (2) MMeeT ITPOCTOH GhM3MUeCcKIil CMBICI: U3 CTAL[MOHAPHO-
ro curHaina Ty, (f) BbIOEsIeTcs: rapMOHUKA T, (f) HAIOKeHNEM He 60Jj1ee 11 MOJ0OHbIX CUT-
HAJIOB, OT/IMYAIOLIMXCS JIIITb aMIUTUTYIaMU U HauasibHbIMMU (hazamu. BoigeneHne rapmo-
HUK HaJIO)KeHMEeM CUTHAOB (6e3 1CII0Ib30BaHMSI IPOMEKYTOUHBIX CIIEKTPAIbHBIX 3aMe-
poB) o3BoJsieT 3bdekTUBHO IpuMeHATh ADO 17151 011eHOK TapMOHUK TPUTOHOMeETpIYe-
CKMX MOMMHOMOB. OCOGEHHO BaXKHBIM [IJIsI OLIEHOK siByisieTcst mocTpoenne ADO, y KoTo-
pbix Bce X ogHoro 3Haka. C nomoinupio Takux AQO B [1], [2], Haripumep, HalileHbl TOUHbIE
OLEHKY L,-HOPM rapMOHMK Yepe3 L,-HOpMY CaMOro MHOTOY/IeHa, a B CJIy4ae HeOoTpy-
LaTeJbHBIX TIOMMHOMOB T, # 0 yCTaHOBJIEHBI TOUHBIE OL[eHKM UX K03 uumeHTOB yepes
cBOGOLHBIN wieH (06061eHre HepaBeHcTBa Dejiepa 1151 IepBOJ rapMOHMKY; CM. [1]):

T
\ @i+ bi < wag < 2 a, n=su-121, w:=2coss+—1, seN.

OueHKaM KO3GGUIMEHTOB TPUTOHOMETPUYECKMX MHOTOWIEHOB ITOCBSIIIEHO MHOTO pa-
60T (cM., HaripuMep, pa6oTsl A.C. Benoa u C.B. KoHsruHa u o61mmpHyto 6ubnuorpaduio
B HIX). OTMETHUM TaKkke, UYTO B OTIMYYIE OT PSIZia CIIEKTPAIbHBIX METOJOB B KOHCTPYKIVN
A®O yHTerpanbHble anmnapaTsl He IPUMEHSIIOTCST; popmya (2) MMeeT Y1CTO apudmeTn-
YyeCcKUit xapakrep, 13 Hee, HAIPUMeD, Mpu dg = 0 monyuaTcs apudmernyeckre Gopmy-
JI6I 17151 KO3 duiineHToB Dypbe:

m m b4
ap= Y Xj-Ta(=A;), bu= ) Xj'Tn(z——M)~
j=1 j=1 1%
B Hacrosien 3aMeTKe paccMaTpuBaeTcs 3agava nocrpoeHnst AOO A1 BbieneHus IBYX
rapMOHMK B BUze

m m
T +T(O+ag- Y Xj=) Xj-Tu(t-2;), 1sp<vs=n, 3)

j=1 Jj=1
U TIOJTyY€HMSI TOUHBIX OLLEHOK CYyMM Iap rapMoHMK. KOHEeUHO, MOKHO BBIAENIUTD ABE rap-
MOHMKM, CKOMOVMHMPOBAB JeiicTBus AByX ADO Buza (2), 0MHAKO, STUM METOJOM TOYHbBIE
OLIeHKM TapMOHMK IOJTYYUTh HeJb3s. 3a/laua oka3anach 3HAUYMTEIbHO CJIOKHEN 3aaun
IJISI OMHOM TAPMOHUKM U B OGIIEM CJyyae ee PelIuTh He yaanoch. HaiieHbl pemenns
TOMbKO AJist ap (w,v) = (1,n) u (W, v) = (2, n). [l HEKOTOPBIX APYTUX Nap pa3paboTaHbl

YyycneHHble MeToabl mocTpoenus: AQO.

Teopema. B cnyuae (1, v) = (1,n) umeem m=nu

400 A o 2k
2a0-T1(0) —Tp(t) = —— ¥ sin® =% T, (£—Ap), Ap=AW =222
0—T1(8) —7p(?) n+1k§1 > n( K k=A==
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B cnyuae (u,v) = (2,n), n=2s—-1, seN, 6 popmyne (3) m = n, ¢asvt Ay = A( ) qensiomen
apzymenmamu KopHeli zj. cnedyloujezo MHozouneHa (0po6s cokpamuma)

225+ 1) sing + (22 - 1251 - 1) sinsg .

B ’ T 2s+1

G
"2 —2z%cos(p) +1

Muozounen G, umeem posHO 1 pa3nuUuHbIX KOpHeil e, nexcaujux Ha eQUHUUHOL OKPYHCHO-
cmu. Muoxumenu Xy 6ce ompuyamensHsl, UX Cymma pasHa (—2 cos ¢).

CnencrBue. /s HeompuyamensHozo MHozouneHa Ty, # 0 npu écex t umeem

b4
T1(8) + 7,(8) < 2ay, T2(t) +1,(f) <2ap cos Zs 1 (n=2s-1).
s

Oyenku moutst. OHU NPespawyanmcs 6 pageHcmea npu t = 0 Ha MHOZOUNEHAX
t+ /1(1 2)
Ty (t) = 1_[ sin ( .

Pa6ora BhinonHeHa Ipu GMHAHCOBOI Mofmepskke MuHobpHayku Poccun (3amaHue
No 1.574.2016/1.4).
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EXTRACTION OF PAIRS OF HARMONICS FROM TRIGONOMETRIC POLYNOMIALS BY
AMPLITUDE AND PHASE OPERATORS

V.I. Danchenko, D.Ya. Danchenko

In this paper we propose a method for extracting sum of two harmonics by amplitude and phase trans-
formation of trigonometric polynomials T, (t). These transformations use two the simplest operations
— multiplication by a real constant and phase shift — to obtain polynomials similar to the initial ones:
Tp(t) — X-Ty(t—A). A harmonic is extracted by an amplitude and phase operator that simply overlays
a finite number of such polynomials.

Keywords: amplitude and phase operator, estimates of harmonics



