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PaccmarpuBaercs auckpernbiii ortepatop [Ipéauarepa Ha rpade ¢ BepiimHaMu Ha JIBYX [I€PeceKaro-
MIUXCsT TIPSIMBIX, BO3MYIIEHHBIN yOBIBAIOIINM ITOTeHIHAIOM. Vccemyorcs crieKTpaabHbie CBOCTBA
sroro omeparopa. Vccitemyercs 3amada paccesdHus Ui JTaHHOTO OIEpPAaTOpa B CIyYae MaJioro Io-
TeHI[HaJIa, a TaKKe B cjiydae, KOIJla MaJibl KaK HNOTEHIHAJ, TaK U CKOPOCTb KBAHTOBON YaCTHIIHI.
[Tonydensr acumnrorndeckue GOPMYIIbL JJIst BEPOATHOCTENR PACIPOCTPAHEHUS YACTHUIBI BO BCEX BO3-
MOXKHBIX HaIpaB/jeHuaXx. KpomMe Toro, uccieyioTcs CleKTpaibHble CBORCTBA JUCKPETHOTO OIIEPATO-
pa [Ipénunrepa njist 66CKOHEYHOM TOJIOCHI ¢ HYJIEBBIMUA I'PAHUYHBIMU ycsoBusiMu. Onucana KapTuHa,
paccesanud. [losydensr npocTbie pOPMYIIBI JIJIsT BEPOSATHOCTEN TPOXOXKJICHUS U OTPaXKeHUs BOIN3U
IPAHUYIHBIX TOYEK IMOJ30H (9TO OTBEYAET MAJIBIM CKOPOCTSIM KBAHTOBOW YACTHUIIBI) B CJIydae MaJIbIX
IIOTEHIINAJIOB.

Karouesnvie crosa: auHeiHbIE CUCTEMBI C IIOCJEIeICTBAEM, IPUBOJUMOCTD, MOKa3aTesn JIdmyHoBa,
JISIIIyHOBCKUE UHBaPUAHTHI.
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Jlannasi paboTa TOCBAIEHa U3YYEHUIO CBOMCTB pertennii guddepeHnnaabHOro BKII0Ye-
HUST

i€ F(flo,r), oce€X, x€R" (0.1)

riae F(o, ) upeicrasisier coboit KOMIAKTHOE MHOXKeCTBO B R™, a 3 — KOMIIaKTHOE MeT-
PUYECKOe MPOCTPAHCTBO, MEUHUMAJIBHOE OTHOCHTENBbHO moToka f'. B pa6orax [1,3-6,9-13]
paccMaTpUBAJIUCH CUCTEMBL . . .

Crenyer OTMETHTB, 9TO IMTOKa OTCYTCTBYET <«IPHUHIUI IIJIOTHOCTH» IS PEKYPPEHTHBIX
pEIIeHni.

PaccmarpuBaemast 3/1ech cucremMa ypaBHEHUN C IMOC/IEIEHCTBAEM TOPOXKIAET ITOJTYIIOTOK
Ha HEKOTOPOM OaHaXOBOM IIPOCTPAHCTBE (PYHKIHI. DTO 0OCTOATEILCTBO BIEPBBIE OTMETHI
H. H. Kpacosckuii |1, riasa 3.

§ 1. OcHoBHBIE 0003HAYEHUS U OIIPEAeJIEHUS

[Iycrb R™ — crangapTHOe €BKJIMJIOBO MPOCTPAHCTBO DPA3MEPHOCTH M, U HyCThb |r| =

va*r —unopma B R™ ...

PacemorpuM cucreMy ypaBHEHHII ¢ TOCIEACHCTBACM, TO €CTh CUCTEMY
i) = /0 dA(t s)z(t + ), tE€R = (—00,00). (1.1)
B pambueiimem cucremy (1.1) 6yeM OTOXKIECTBIATD ...............
y(t) = /0 dB(t,s)y(t+s), teR = (—o0,00). (1.2)

Bameuanwne 1. H.H. Kpacosckuit npemmaraer |1, c.131] xapakrepuzoBaTh aCHMITOTH-
0

YecKkoe ToBejieHre cucTeMbl (t) = / y(t + s)dB(t,s) ...

'



2 K Bormpocy o mapmpyTrusamuu nepemenieHui
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Puc. 1. /Ipmxenue, nopoxkjaertoe perenneM cucreMbr (1.1)

§2 . I/IHBapI/IaHTHI)Ie 1 BIIOJIHE peryJjisaipHble MHO2KeCTBa

Omnpepesienne 1 (cm. [9], [10, c.110]). TlommuoxkectBo Xo GyseM HA3BIBATH pe2yAap-
HoLM OTHOCHTEIBHO cucreMbl (1.2), BBemenHoit B §1 ...

Jlemma 1 (em. [16, c.123]). Hycmo Xy — durcuposanioe koneurnomeproe auretnoe noo-
NPOCMPAHCTNEO .............

llokaszaTeusbcTso. [lokaxkewm, 910 ......... O

§ 3. Teopema o \-IIpUBOAMMOCTH

Mpbr nipesmiosiaraem (M. puc. 1), 9ro MHoCECNEO NONAPHO PA3AUNHBLT nokasamenret Jls-
nynosa cucmemvt A He boaee wem CUEMHO U UL MOHCHO YNOPAAOHUMD 68 NopAdKe YOvl6aHUA.
Pacnonozkum yuxmmn vl . .., uP, obpasyromue 6a3uc ' B IOpAIKe BOSPACTAHAL ..........

Teopema 1 (o tpuanrynsanuu). Ecau SP énoane pezyaapro, mo:

a) natdymea cucmema B (¢ oepanuvennot na Ry mampuuet B(t)) u asnynosckoe npe-
obpasosanue, npusodsuiee (A,SP) x B;

6) 6 muoorcecmee { B} ecex cucmem, xunemamuyecku nodobnux (A, SP), natidemes cu-
Ccmema ¢ HenpepuleHot U 02PanUYeHHOlT 6epTHel mpey2oavrot mampuuet B(t).

§ 4. TokazaTesibCcTBO TeopeMbl 1

1. Eme pas nosicCHUM CMBICJI HEKOTOPBIX 0003HaYeHnil. 3aduKcupyeM B HOAIPOCTPAHCTEE
2. BribepeM 10Ka IIPOM3BOJIBLHYIO HEIPEPBIBHYIO (DYHKIMIO ........

3. Ilocrpoum reneps dyukimo t — B(t) Tak, ........

Hanee, u3 pasencrsa Y (t,0) = V() cieayer HepaBeHCTBO

A~

Y(t,0)] <olV(B)Z(t)] = ... = a|Z(t)] < avT |Ullpre. (4.1)

9TO 1 TPeDOBAIOCH JIOKA3ATh. [l
Teopema 2. Ilycmwv evinoanerv, yciosus npednososcenus 1. Toeda ...

lIpn kazxmom ¢ 3amucs L(t) o3madaer ...
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Jlemma 2. Ilycmo .......

Ilpengyioxxenune 1. IIycmo .......

YT1Bepxkaenue 1. [lycmo .......

CaencrBue 1. Ilycmo .......

I'mnore3za 1. Teopema 2 sepha.

Omnpenenenne 2. MHOKeCTBO A HA3BIBACTCI PE2YAAPHDIM, €CIIA ...

3ameuanne 2. 3amernm, UTO ....

IIpumep 1. Paccmorpum nipumep ...

IIpennonoxenne 1. Oyuximu & (1) ABAAIOTCS TOYTH IEPUOJANIECKUMU B CMbICIe Bopa.

Ycaosue 1. Havaabable MO3UIUN YyYACTHUKOB TAKOBBI, YTO .....

®dunancupoBaHme. llccieoBanus mepBoro aBTopa BIIOJIHEHBI IIPU (DUHAHCOBOI ITO/IECPIK-
ke MunucrepcTBa Hayku U Bbiciiero oopasosanus PO B paMkax 6a30B0Oil 9acT roczajiaHus
B cepe mayku, npoext Ne1.1234.2017/8.9. UcciieioBanusi BTOPOro aBTOPa BBIIOJIHEHBI TP
dunancosoit nogep:kke PODOU B pamkax naywanoro npoekra 18-01-01234.
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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.
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