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COIJIACOBAHHOCTD " YIIPABJIEHUE CIIEKTPOM COBCTBEHHBIX
3HAYEHUI!

Paccmarpusaerca nuckpernbiit omeparop IlIpénunrepa na rpade ¢ BepuimnaMu Ha JBYX [IEPECEKAIOIIUXCS
[IPAMBIX, BO3MYIIEHHbIH yObIBAIOIMM 11O0TeHIIMAIOM. VlcciieyoTcs CrieKTpajibHble CBOMCTBA 3TOIO OLEPATO-
pa. lccnenyerca 3amada paccesHus g JAHHOTO OIEPATOPa B CIydae MaJIOTO MOTEHIINAJIA, & TaKXKe B CIydae,
KOTJIa MaJIbl KaK MOTEHITHAJ, TAK U CKOPOCTb KBAHTOBOW dacTuilbl. [loydensr acumnroTudeckne (hoOpMyJIb
JJIS BEPOSATHOCTEN PACIpOCTPAHEHHWS YaCTHUIBI BO BCEX BO3MOXKHBIX HalpaBjeHWsX. Kpome Toro, mccaemy-
I0TCs CIIEKTPaJIbHbIE CBOICTBA nuckpernoro oneparopa Ipéaunrepa i OECKOHEYHON 110JI0CHI C HYJIEBbIMU
rpanndHbiMu yeaoBusamu. Onucana Kapruaa paccesuus. [lomydaensr npocrbie (popMydibl st BEPOSTHOCTEH
LPOXOXK/JEHHs U OTPAXKEHUst BOJIM3U IPAHUYHBIX TOYEK [OJ30H (ITO OTBEYALT MAJIbIM CKOPOCTAM KBAHTOBOI
YACTUIBI) B CAydae MaJibIX HOTEHIMAJ0B. PaccMarpuBaercs OJHOYACTHYHBIN JucKperHbiii oneparop IIIpé-
JWHTEPA C MEPUOINIECKUM MTOTEHIHAJIOM, BO3MYIIEHHBIM (DYHKIIHEH, TEPUOIUIECKON 110 ABYM MEPEMEHHBIM
1 9KCIIOHEHIMAILHO yObiBatolieil o rperneil. Uccienyercs 3a1a4a paccesnus i JAHHOIO oneparopa B0In3u
TOYKHU IKCTPEMYMa 110 TPeTheil KOOPAMHATE KBA3UUMILYJIHCA HEKOTOPOI'O COOCTBEHHOI'O 3HAYEHUS OLEPATOPA
[Tpéaunrepa ¢ nEpUOAUIECKUM [IOTEHIUAJIOM B sdA4€iiKe, TO €CTh /I MAJION NEePIEHUKYIAPHON COCTABIIAIO-
et yriia maJieHus JacTHIlbl Ha, MOTeHIMA/IbHbIN Oapbep. Ilomydennsr mpocThie (DOPMYIIBI 1JIsi BEPOATHOCTEH
MIPOXOKJIEHNUS U OTPAKEHUA.

Karouesvie caosa: sinneiinble CUCTEMbI C IIOCIAEAEHCTBUEM, [IPUBOJUMOCTD, IOKAa3aTeu JIAIyHoBa, JIAIyHOB-

CKHe NHBapHUaHTbI.

DOI: 10.20537/vmXXXXXX
Hannas pabora HOCBAIIEHa U3YyYeHUIO CBOMCTB petienuii juddepeHiaibHoro BKIKYeHns
i€ F(flo,x), oce€x, zcR" (0.1)

rae F(o,x) mpenacrasiser coboit KoMmakTHOe MHOXKeCTBO B R™, a ¥ — KOMIAKTHOE METPUIECKOE
IIPOCTPAHCTBO, MUHUMAJILHOE OTHOCUTEILHO noToka f'. B paborax [1,3-6,9-12| paccmarpusaiuch
CUCTEMBI . . .
Cretyer oT™MeruTh, 9TO MOKa OTCYTCTBYET «IIPUHIUIL IJIOTHOCTUY JIJIsi PEKYPPEHTHBIX DPEIeHMUIA.
PaccmarpuBaemasi 3/1ech cucTeMa ypaBHEHUN C [IOCJ/IEIECTBIEM TIOPOXK/IAeT MO/IYIIOTOK Ha HEKO-
TOPOM OAHAXOBOM MPOCTPAHCTBE (DYHKIMIT. D10 00cTOsiTe/IbeTBO Briepebie ormerui H. H. Kpacos-
ckwmit |1, rasa 3.

§ 1. OcHOBHbIE 0003HAYEHUS U OIIPEIEICHUS

[Tycrs R™ — crangapTHOe €BKJIMJ0BO MPOCTPAHCTBO Pa3MEPHOCTH M, W IIyCTh || = Va*x —
mopMma B R™ .............
PaccmorpuMm cucremy ypaBHeHUil ¢ 10CJI€IeCTBIEM, TO €CTh CUCTEMY

0
() = / dA(t, 8)z(t +5), t€R = (—o00,00). (1.1)

-
B nampneiitem cucremy (1.1) OymeM OTOXKIECTBIATD ...c...........

0
y(t) = / dB(t,s)y(t+s), teR=(—00,00). (1.2)

'

! PaBora BbioHena npyu GUHAHCOBOM LOIAEPKKE KOHKYPCHOIO Lenrpa MunoGpasosanus Poccun (rpanTer E06-

1.0-5, E07-1.0-100) mw PO®®U (rpart 06-01-00014).
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Puc. 1. /Ipmxenue, mopox/aenHoe perrerneM cucrembl (1.1)

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

Bejlenue cucrembl Y(t) = / y(t+ s)dB(t,s) ....
-

§ 2. laBapuaHTHbBIE U BIIOJIHE PEryJIsiPHbIE MHOXKECTBA

Onpenenenne 1 (cum. 9], [10, ¢.110]). IlommuO)kecTBO X OyZieM HA3BIBATH Pe2yAAPHOIM OT-
HocuTebHO cucrembl (1.2), BBegennoit B §1 ...

JIemma 1 (cm. [15, ¢.123]). ITyemov Xo — durcuposarnoe Konewnomeproe aunetinoe nodnpoc-
MPAHCINGO ...\'rv.s...
HdoxaszaTenasbcTso. [lokaxem, 910 ......... O

§ 3. Teopema 0 A\-mpuBOIUMOCTHI

Mper mpenmosaraeM (cM. puc. 1), 9T0 MH02CECTNBO NONAPHO pasauyHbL nokasamenets JIanynosa
cucmemv, A He boaee wem CUEMHO U UL MOIACHO YNopadowums 6 nopadke yowsanus. Pacrioioxum

byukmu u', . .., uP, obpasyromue 6a3uc? B IOPI/IKE BOBPACTAHLS ..........

Teopema 1 (o rpuanrymnsiuuu). Ecau SP enoane peeyaspro, mo:

a) matidymes cucmema B (¢ ozpanuvennot na Ry mampuued B(t)) u asanynosckoe npeobpaso-
sanue, npusodswee (A, SP) x B;

6) 6 mmooicecmee {B} ecex cucmem, kunemamuuecku nodobnux (A,SP), natidemesa cucmema c
Henpepuenol u ozparusernol eeprrel mpeyzoavhol mampuuet B(t).

§ 4. /loka3aTesbCTBO TeOpeMbl 1

1. Eiie pa3 mosiCHuM CMBIC HEKOTOPBIX 0003HaueHuit. 3aduKcupyeM B HOAIPOCTPAHCTBE
2. Bribepem 10Ka mpOU3BOJIbHYIO HENPEPBIBHYIO (DYHKIIHIO ........

3. [Tocrpoum Tenepn byHKIMIO £ — é(t) TAK, .vvve.s

Hasee, u3 paBeHcTBa ?(t, 0) = V(t) ciemyer HepaBeHCTBO

~

V(0] <alVOZW)| = ... = alZ(t)] < avF | Uilzre. (4.1)

9T0 ¥ TPebOBAIOCH TOKA3aTh. O
Teopema 2. [lycmo goinosnenss ycaosus npednososicenus 1. Toeda ...

*IIpu xaxmom ¢ 3amack L(t) o3madaer ...
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Jlemma 2. Ilycmo .......

Ilpennoxenmne 1. Ilycmo .......

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

Caencrsue 1. Ilycmo .......

I'unmmoresza 1. Teopema 2 sepha.

Omnpenenenne 2. MHOKECTBO A HA3BIBAECTCS pe2ysapHbiM, €CIN ...

3ameuyanue 2. 3aMeTuM, 4TO ....

IIpumep 1. Paccmorpum mpumep ....

IIpenmosioxkenne 1. @ynkuuu &;(t) ABAAIOTCA NOUTH IEPUOAMIECKMMU B CMbICe Bopa.

Yceaosue 1. Havasibable 103u1UK yYACTHUKOB TAKOBbBI, YTO .....
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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 Schrodinger
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
Schrodinger 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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