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K BOIIPOCY O MAPIIIPYTU3AIINN ITIEPEMEIIIEHU B 3AJTAYE
C IMHAMNYECKVUMN OI'PAHNYEHNAMUN

PaccmarpuBaercs muckpernsriit onieparop [lIpénunrepa na rpade ¢ BepimHamMu Ha IBYX II€peCeKaio-
IUXCST TPSMbBIX, BO3MYIIIEHHBII yOBIBAIOIUM OTEHIAIOM. VCCaeayroTes clieKTpajbHbIe CBOMCTBA
aroro omeparopa. Vccienyercs 3amada paccesHus JJIsl JTAHHOTO OIEPATOpa B CJIyYae MAaJioro Io-
TEHIHAJIA, & TaKXKe B CIydae, KOTJa MAJIbl KaK MMOTEHIHAJ, TAK U CKOPOCTH KBAHTOBON YACTHUIIDI.
[Tonydensr acumrornaeckue GOPMYJIbL JJis BEPOSITHOCTEN pacIpOCTPpaHEHNsT YaCTHIBI BO BCEX BO3-
MOKHBIX HallpaB/ieHnAX. KpoMe TOTo, UCCIIeMYIOTCS CIIEKTPAJIbHBIE CBOWCTBA JIUCKPETHOTO OIIEPATO-
pa HIpénunrepa i 66CKOHEYHON TIOJIOCHI ¢ HYJIEBBIMUA TPAHUIHBIME ycsioBusiMu. Onucana KapTuHA
paccestaus. Iloydensr nmpocTbie GOPMYJIBI I BEPOSATHOCTEH MPOXOXKIEHUS U OTPaXKeHus BOJIN3M
IPAHUYHBIX TOYEK IOJ30H (9TO OTBEYAET MAaJIbIM CKOPOCTSIM KBAHTOBON YACTHUIIBI) B CJIydae MaJibIX
ITOTEHITHAJIOB.

Karouesvie caosa: nuHeRHDbIE CUCTEMBI C HOCHG,ILGI';ICTBI/IGM, IPpUBOAMMOCTD, ITOKa3aTeJIn HHHyHOBa,
JIAITYHOBCKUE MHBAapUaHTDBI.

DOTI: 10.35634 /vimXXXXXX

Jlannasi pabora HOCBAIEHA U3YUEHUIO CBOMCTB perennii uddepeHmaabHoro BKIIIoYe-
HUS

i€ F(flo,r), o€, x€R" (0.1)

riae F(o,x) npencrasiser coboil KoMImakTHOe MHOXKecTBO B R™, a 3 — KOMIAKTHOE Mer-
PUYECKOe MPOCTPAHCTBO, MUHUMAJIbHOE OTHOCHTENLHO 1oToka f'. B paborax [1,3-6,9-13]
pPaccMaTPUBAJIMNCH CUCTEMBI . . .

CiiejlyeT OTMETHUTD, UTO II0KA OTCYTCTBYET <IPUHIUI IJIOTHOCTU» JIJIsI PEKYPPEHTHBIX
perennii.

PaccmarpuBaemas 3j1ech cucteMa ypaBHEHHUI C TIOCJ/IEIEHCTBAEM MTOPOXKIAET TOJIYIIOTOK
Ha HEKOTOPOM OAaHAXOBOM ITPOCTPAHCTBE (PYHKINN. DTO 0OCTOSATETHCTBO BIIEPBBIE OTMETHI
H. H. Kpacosckuii |1, rinasa 3.

§ 1. OcHoBHBIE 0003HAYEHUSI U OIIpEdeJIEHUS

[Iycrb R™ — crangaprHOe €BKJIMIOBO MPOCTPAHCTBO PA3MEPHOCTH M, W HyCTh |z| =

va*r — uopma B R™ .............

PacemoTpum cucteMy ypaBHEHUI ¢ MOCJIEIEiCTBUEM, TO €CTh CHCTEMY
z(t) = /0 dA(t,s)z(t+s), te€R = (—o0,00). (1.1)
B nanbreitniem cucremy (1.1) GyieM OTOXKIECTBIATD ..............
y(t) = /0 dB(t,s)y(t+s), te€R = (—o0,00). (1.2)

Bameuanme 1. H.H. Kpacosckuii npejaraer |1, c.131] xapakrepuzoBarh acUMITOTH-
0

YecKoe TIoBejieHre cucTeMbl (t) = / y(t + s)dB(t,s) ...

T



2 K Borpocy o mapmpyruszarnum nepemMerienuii

T A

u() u()

L I e
xt('atﬁau) xt('at(]vu)
_ 0 v L =t
T to—r to t—r t

Puc. 1. /Ipuxkenue, nmopoxkjientoe perienneM cucreMbr (1.1)

§ 2. lnBapuaHTHBIE U BIOJIHE pPEryJISpHbIe MHOXKECTBA

Onpeznenenne 1 (cm. [9], [10, ¢.110]). ITommuoxkecrBo Xy OyjeM Ha3bIBaTb pe2yadp-
Holm OTHOCHTEIbHO cucteMbl (1.2), BBemennoit B §1 .....

Jlemma 1 (cm. [16, c.123]). Ilyemov Xy — durcuposanmoe koneunomephoe aunetinoe noo-
NPOCMPAHCNEO .............

JoxaszaTeubcTso. [lokaxkem, 9ro ......... U

§ 3. Teopema o A\-mpuBOAMMOCTH

Mper npeosiaraem (cM. puc. 1), 9170 MHOHCECMEO NONAGPHO PASAUNHULET nokasamenels Jla-
nYHOBa cucmemvr A He 6osee wem CHEMHO U UL MOAHCHO YNOPAJOUUMD 68 Nopadke Yobi8aAHUA.

Pacnonozkum ¢ynxnuu ul, ..., uP, obpasyromue 6a3uc’ B IOpsIKe BO3PACTAHUI ..........

Teopema 1 (o tpuanryssamun). Ecau SP enoane peeyasapho, mo:

a) natdymea cucmema B (¢ oepanuvennot na Ry mampuuyed B(t)) u aanynosckoe npe-
obpasosarue, npusodawee (A,SP) x B;

6) 6 mmuoorcecmee { B} ecex cucmem, wunemamuuecku nodobnvx (A, SP), natidemea cu-
CMema ¢ HENPePuLeHOT U 02PANUYEHHOT 6ePTHET mpey2oavrot mampuuet B(t).

§ 4. /lokazaTesIbCTBO TeopeMbl 1

1. Eme pa3 mosicHuM CMBICST HEKOTOPBIX 0003HadeHnit. 3ahuKcupyeM B MO ITPOCTPAHCTRE

2. Bribepem 110Ka HPOU3BOJIBHYIO HENPEPhIBHYIO (DYHKIHIO ........
3. ITocrpoum reneps dyukimo t — B(t) Tak, ........
Hanee, u3 pasencrsa Y (t,0) = V() cieayer HepaBeHCTBO

A~

Y(t,0)| <alV()Z({t)|=...=a|lZ(t)| < avT |U]|re—s, (4.1)

9TO 1 TPeDOBAJIOCH JI0KA3ATh. O
Teopema 2. [lycmo evnoanens, ycaosus npednososcenus 1. Tozda ...

lpn kasxmom ¢ 3amucsh L(t) o3madaer ...
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Jlemma 2. Ilycmo .......

ITpennoxkenne 1. I[lycmo .......

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

CrnencrBue 1. Ilycmo .......

I'unoreza 1. Teopema 2 sepha.

Omnpesiesienne 2. MuoxkecTBO A Ha3BIBACTCS PE2YAAPHDIM, €CIIA ...

3ameyanue 2. 3amerum, 9TO ....

IIpumep 1. Paccmorpum npumep ....

IIpeanosioxkenne 1. Oyuxiwnm &;(t) ABISIOTCA MTOYTH TEPUOJUIECCKUME B CMbIcie Bopa.

YcaoBue 1. HavyaspHble MO3UIINN YyIACTHUKOB TAKOBBI, UTO .....

®dunancupoBanue. llccienoBanus mepBoro aBTopa BhIIOJIHEHbBI IIPU (DUHAHCOBOI MTOICPK-
ke MunucrepcrBa HayKu U Bbiciiero oopasosanus PP B paMkax 6a30BOil 9acTu rocajilanus
B cdepe Hayku, nmpoext Ne1.1234.2017/8.9. VcciieoBanust BTOPOro aBTopa BBIITOJHEHBI TIPU
dunancosoit nogyepkke PODU B pamkax nayuanoro npoekta 18-01-01234.
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We consider the discrete Schrédinger 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.
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