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COIJIACOBAHHOCTDB " YIIPABJIEHUE CIIEKTPOM COBCTBEHHBIX
3HAYEHUI!

PaccmarpuBaercs nuckpernbiit omeparop IlIpéaunrepa wa rpade c¢ BepimHaMu Ha ABYX MEPECEKAOITUXC
MPAMBIX, BO3SMYIIEHHBIH yOBIBAIOIMMM TOTEHIIHAIOM. VCCiIenyoTcs CrieKTpaibHbIe CBOMNCTBA ITOTO OMEPATO-
pa. lccnenyercs 3amada paccessHAS 71 TAHHOTO OTIEPATOPa B CIyHae MAJIOTO MOTEHIINAJIA, & TAKXKe B CIydae,
KOTJIA MAJIbl KaK MOTEHITHAJ, TAK U CKOPOCTh KBAHTOBOW dacTHUIlbL. [1oIydeHbl acuMITOTHYECKHE (DOPMYJIBI
JJI BEPOSITHOCTEN PACTIPOCTPAHEHUST YaCTHUIIHI BO BCEX BO3MOXKHBIX HampaBjeHusx. Kpome Toro, mcciemy-
IOTCsI CIIEKTPAJIbHBIE CBOMCTBA nucKpeTHoro omeparopa Ipéaunrepa st OECKOHEYHON IOJIOCHI C HYJIEBBIMU
rpaHngHbiMU yeiaoBusmu. Onucana KapTuHa paccesnus. [lomydeHsr mpocTbie (pOpMyIIbL st BEPOSTHOCTEH
IPOXOXK/EHNs U OTPAYKEHUsI BOJM3U IPAHUYHBIX TOYEK MOJ30H (3TO OTBEYALT MAJbIM CKOPOCTSIM KBAHTOBOI
YACTUIBI) B CAy4Yae MaJbIX MOTEHIMAJ0B. PaccMaTrpuBaercs OJHOYACTUYHBIN AUCKpeTHbI omeparop IIIpé-
JIVHTEPA, C MEPUOINIECKUM MOTEHI[NAJIOM, BO3MYIIEHHBIM (DYHKIIHEH, TEPUOINIECKON IO IBYM MEPEMEHHBIM
¥ 9KCIIOHEHIMATILHO yObIBaoleii mo rperneii. ccenyercs 3anada paccesiuus 1Jisd JAHHOTO OIiepaTopa BOIu3u
TOYKHU IKCTPEMyMa TI0 TPETheil KOOPAMHATE KBA3UUMITYJIHCA HEKOTOPOro COOCTBEHHOIO 3HAYEHUS OIEPATOPA
[IIpéaunurepa c nepuOAUYIECKUM [TOTEHIIUAIOM B sid€fiKe, TO €CTh JIJIsi MAJION MEePIEHIUKYISPHON COCTABIISIO-
meil yriia maJieHus YaCTUIlhl Ha TMOTeHIMAIbHBIN Gapbep. [lomydensr mpocThbie (DOPMYIIBI I BEPOSTHOCTEH
TTPOXOXKJIEHNS W OTPAYKEHN.

Karoueswie caosa: iuHeliHbIE CHCTEMBI C IIOCIEAEHCTBAEM, IPUBOJUMOCTD, TOKA3ATE N JIAMyHOBA, JIAITYHOB-

CKHUe MHBapUaHTbI.
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Jlanmrast paboTa MOCBsIEHa U3Y9IEHUIO CBOCTB pemrennit guddepeHnnasbHOro BKIIOUSHUS
i€ F(flo,x), oe€¥%, zcR" (0.1)

rae F(o,x) mpencrasiser coboii KOMIakTHOE MHOXKeCTBO B R™, a ¥ — KOMIAKTHOE METPUYIECKOE
TPOCTPAHCTBO, MUHUMAIBLHOE OTHOCHTEbHO moToka f'. B paborax [1,3-6,9-12| paccmarpusanuch
CUCTEMBI . ..
Cremyer OTMETHTD, YTO TIOKA OTCYTCTBYET «IIPUHITUIT MJIOTHOCTUY JIJIsl PEKYPPEHTHBIX PEIeHMIA.
PaccmarpuBaemast 3/1ech cucTeMa ypaBHEHUM C MTOCJIEIEICTBIEM TIOPOXK/TAeT MOTYIIOTOK Ha HEKO-
TOpOM HAHAXOBOM MPOCTPAHCTBE (DYHKIHIT. DT0 00cTOsiTebeTBO Briepebie ormeru H. H. Kpacos-
ckwmit [1, rmasa 3.

§ 1. OcHoBHbBIE 0003HAYEHNS U OIIPEJICTECHUS

[Tycrs R™ — crangapTHOe eBKJIMIOBO MPOCTPAHCTBO Pa3MEPHOCTH N, W MyCTh |x| = va*z —
HopMma B R™ .............
PaccmorpuMm cucremy ypaBHEHUl ¢ TOC/IEIEHCTBIEM, TO €CTh CUCTEMY

0

z(t) = / dA(t,s)x(t+s), te€R=(—00,00). (1.1)
-Tr

B nampreiitem cucremy (1.1) 6ymaeM OTOXKIECTBISATD ...............

0
y(t):/ dB(t,s)y(t +s), te€R = (—o00,00). (1.2)

T

! PaBora BbimoHeHa Hpy (BUHAHCOBOM HOIIEPKKE KOHKYPCHOrO meHTpa MuHoGpasosanus Poccun (rparTer E06-

1.0-5, E07-1.0-100) mw P®®U (rpart 06-01-00014).
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Puc. 1. /Ipuxenne, mopox/aeHHoe pernenreM cucrembr (1.1)

Sameuanne 1. H.H. Kpacosckuii mpegmaraer |1, c. 131| xapakrepr30BaTh aCHMITOTHYIECKOE TI0-
0

Beslenne cucrembl Y(t) = / y(t+ s)dB(t,s) ....
—r

§ 2. luBapuaHTHbBIE U BIOJIHE PEryJsipHbIE MHOXXECTBA

Onpenenenne 1 (cum. [9], [10, ¢.110]). IlommuokecTBO X( OyZieM HA3BIBATH pPe2yaApHbLM OT-
HocuTenbHO cucrembl (1.2), BBegennoit B §1 ...

JIemma 1 (cm. [15, ¢.123]). Tyemov Xo — durcuposarnoe Koneuwnomeproe aunetinoe nodnpoc-
MPAHCNEO .............
HdoxaszaTenasbcrTtso. [lokaxem, 910 ......... O

§ 3. Teopema 0 A-IpUBOAUMOCTH

Mpbr mpenmosaraeM (cM. puc. 1), 9T0 MHO0MCECBO NONAPHO Pa3AUYHHLE nokasdamenets JIanynosa
cucmemvl A ne bosee wem CHEMHO U UT MOACHO YROPAJouumMb 6 nopadke yowsanus. Pacmomoxnm

byukimn u', . .., uP, obpasyromue 6a3uc? B TOPIIKE BOBPACTAHL ..........

Teopema 1 (o tpuanrymsiuun). Ecau SP enoane peayasapro, mo:

a) natdymea cucmema B (¢ oepanunennot na Ry mampuuet B(t)) u aanynosckoe npeobpaso-
sanue, npusodswee (A,SP) x B;

6) 6 mnooicecmee {B} ecex cucmem, kunemamuuecku nodobuuz (A,SP), natdemea cucmema c
HeNnPePuIeHoT U 02panusernoll seprrel mpeyzoivhot mampuyets B(t).

§ 4. /loka3aTesbCTBO TeOpeMbl 1

1. Eirie pa3 mosicHuM CMBIC HEKOTOPBIX 0003HaueHnit. 3aduKkcupyeM B OAITPOCTPAHCTBE
2. Beibepem 1noka nIpOM3BOJIbHYIO HENPEPHIBHYIO (DYHKIMIO ........
3. [Tocrpoum reneps dyukmio t — B(t) Taxk, ........
Hamee, u3 pasencrsa Y (t,0) = V(1) cieayer HepaBeHCTBO
Y(t,0) <alV(H)Z(#)] =... = alZ(t)| < ov/T |Ut]lrr—e; (4.1)
9TO W TPebOBAIOCH JOKA3ATh. O
Teopema 2. Ilycmws gvinosnenss ycaosus npednosostcenus 1. Toeda ...

*TTpn kasmom ¢ 3armch L(t) o3mawaer ...
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Jlemma 2. ITycmo .......

IIpennoxenne 1. Ilycmo .......

YrBepxkaenue 1. [lycmo .......

Caencrsue 1. Ilycmo .......

T'umoresza 1. Teopema 2 sepha.

Omnpeqenenne 2. MHOXKECTBO A HA3BIBAECTCS pe2yAapHbiM, €CIH ...

3amevanue 2. 3aMeTuM, UTO ....

IIpumep 1. Paccmorpum mpumep ....

IIpenmosioxkenne 1. Oyukiyn &;(t) ABAAIOTCS TOYTH TEPUOJANIECKUME B CMbIcje Bopa.

Ycenosue 1. Havasibable M03uinn y4aCTHUKOB TAKOBBI, 9TO .....
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We consider the discrete Schrodinger operator on a perturbed by the decreasing potential graph with vertices
at the two intersecting lines. We investigate spectral properties of this operator and the scattering problem
for the above operator in the case of a small potential and also in the case when both a potential and velocity
of a quantum particle are small. Asymptotic formulas for the probabilities of the particle propagation in all
possible directions are obtained. In addition, we investigate the spectral properties of the discrete Schrédinger
operator for the infinite band with zero boundary conditions. The scattering pattern is described. Simple
formulas for transmission and reflection coefficients near boundary points of the subbands (this corresponds
to small velocities of quantum particles) for small potentials are obtained. We consider a one-particle discrete
Schrédinger operator with a periodic potential perturbed by a function which is periodic in two variables
and exponentially decreases in third variable. In the paper, we also investigate the scattering problem for
this operator near the extreme point of the eigenvalue of the periodic Schrédinger operator in the cell with
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respect to the third component of the quasimomentum, i.e., for the small perpendicular component of the
angle of incidence of a particle on the potential barrier. Simple formulas of the propagation and reflection
probabilities are obtained.
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