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RESEARCH OF THE DIFFERENCE SCHRODINGER OPERATOR FOR
SOME PHYSICAL MODELS

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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Introduction

We consider a differential inclusion
i€ F(flo,r), o€, xze€R" (0.1)

where F(0, x) is a compact set in R™ and X is a compact metric space. System (0.1) generates
the topological flow . .. as it was noted by N. N. Krasovskii |1, Chapter 3]. The works [2-4,6-9]
are . ..

§ 1. Notations and definitions

Let R™ be an n-dimensional Euclidean space and .............
Consider the system

z(t) = /0 dA(t,s)z(t +s), te€R=(—00,00). (1.1)

'

We identify system (1.1) with ...............

y(t) = / dB(t,s)y(t+s), teR = (—o0,00). (1.2)

-

0
Remark 1.1. We note that system y(t) = / y(t +s)dB(t,s) is ...

T

§ 2. Invariants sets
Definition 2.1 (see [5], |7, p.110]). We say that Xq is regular if ...

Lemma 2.1 (see [10, p.123]). Let Xq be the .............

Proof We show that .... see section 1 ..... O
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Fig 1. Motion generated by solution of equation (1.1)

§ 3. A-Reducibility theorem

Theorem 3.1 (about triangulation). If SP is completely reqular then:

a) there exists a system B and Lyapunov transformation v = L(t)y such that .. .;

b) in the set {B} of all systems kinematically similar to the system (A,SP) there exists a
system §y = C(t)y such that ...

§ 4. Proof of theorem 3.1

1. We fix some basis in the space .............

2. Take a continuous function ........

3. We construct the function ¢ — B(t) so that ........
Then we have

~

Y(t,0)|<aV)Z®H)| =...=a|Z(t)] < avT ||Uillress, (4.1)

.. Thus, the formula is true. Q.E.D. O

Theorem 4.1. Let X be a Banach space. Then ...

Lemma 4.1. Suppose that.......

Proposition4.l. Let .......

Corollary 4.1. For any continuous map ... there exist a .....

Hypothesis4.1. Theorem 4.1 s true.

Definition 4.1. A group is called abelian if

Remark 4.1. Note that ....

Example4.1. Consider the set of all points ... such that ....

Assumption 4.1. Suppose the function &;(t) is periodic.

Condition 4.1. The function f(z) is nonnegative .....
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Figure 2. Selection of vectors e
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I1. C. Usanos, I0. B. Ilempos
WUccnenoBaume pasuoctHoro ypaBaeuns IIpéaunrepa a1 HEKOTOPBIX (PUSUIECKAX MO-
aeJieii

Karouesvie caosa: pazuoctaoe ypasuenue [IIpénunrepa, pesoHanc, coOCTBEHHOE 3HAUCHUE, yPaBHE-
nne Jlunnmana—IIIBuHrepa, paccesinne, BePOSITHOCTH ITPOXOKICHAST U OTPAYKEHUST

VIK: 517.958, 530.145.6
DOI: 10.35634/2226-3594-YYYY-VV-NN

PaccmarpuBaercsa nuckpernsiit oneparop LlIpénunarepa na rpade ¢ BeprinnaMu Ha ABYX IIEPECEKATO-
IUXCS TTPSIMBIX, BO3MYIIEHHBIN yObIBAIOIMM HOoTeHIaIoM. VcceayoTes criekTpabHble CBOMCTBA
sroro omeparopa. Vccrenyercs 3aiada paccesHus JJjisi JaHHOTO OIepaTopa B CJIyYae MaJjoro Io-
TeHIIHaJIa, & TaKKe B cllydae, KOIJa MaJibl KaK IOTEHIMaJ, TaK U CKOPOCTb KBAHTOBOIl YaCTUIIBI.
ITosy4uensr acumnToruyeckue OpMyJIbL JJIsi BEPOATHOCTEN pacHpOCTpaHEeHUs JYACTUIIBI BO BCEX BO3-
MO2KHBIX HalpaBjieHnsAX. KpoMe Toro, HCcieyioTcs CleKTPaJbHble CBOMCTBA JUCKPETHOIO OIIEPATO-
pa IIpémuarepa st 66CKOHETHOI MOJIOCHI ¢ HYJIEBBIMU I'PAHUIHBIMU yCjI0BUsiMU. OTHCaHA KAPTUHA
paccestaus. [losydensr mpocToie (bOPMYIIBI JIIsT BEPOATHOCTEN ITPOXOXKICHUS U OTPAXKEHUsT BOIN3U
IPAHUYHBIX TOYEK MOJ30H (9TO OTBEYAET MAJIbIM CKOPOCTSIM KBAHTOBON YACTHIIBI) B CJIyYae MAJIBIX
MTOTEHIINAJIOB.

®PunancupoBanue. VcciemoBanus mepBoro aBropa BBIIOJHEHB TPU (PUHAHCOBOH mogaepxkke Mu-
HUCTEPCTBA HAYKM U BhICIIero oopasosanus P® B pamkax 6a30B0it YacTu roc3ajganus B chepe HAyKH,
HOMep npoekTa 1.1234.2017/8.9. VcceeioBanust BTOPOro aBTopa BBIIOJHEHbI IIpU (hPUHAHCOBOM MOJI-
nepxke PODU B pamrax naydHoro mpoekta 18-01-01234.
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