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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€, x€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

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

T

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

i(t) :/ dB(t, s)y(t +s), t€R = (—o0,00). (1.2)

—-r

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 X, is regularif ...

Lemma 2.1 (see [10, p.123|). Let Xy 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 x = L(t)y such that .. .;

b) in the set {B} of all systems kinematically similar to the system (A,SP) there ezists 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)| <alV)Z({t)| =...=a|lZ(t)| < avT |U]|re—s, (4.1)

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

Theorem4.1. Let X be a Banach space. Then ...

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

Proposition4.1l. Let .......

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

Hypothesis4.1l. Theorem 4.1 s true.

Definition 4.1. A group is called abelian if

Remark 4.1. Note that ....

Example 4.1. 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 ef
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I1. C. Usanos, I0. B. Ilempos
HNccnenosanune pasHocTHoro ypaBuenud IlIpéauurepa Ay HEKOTOPbIX PU3UIECKUX MO-
JeJjien

Karoueswie caosa: pazuoctnoe ypasuenune [IIpénunrepa, pe3onamnc, coOCTBEHHOE 3HAYEHUE, YPaBHE-
nue Jlunnvana—IIBunrepa, paccesiiue, BEPOSITHOCTH IIPOXOXKIEHUS U OTPAKEHUA

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

PaccmarpuBaercs nuckperusiit oneparop IlIpénunrepa na rpadpe ¢ Bepiunamu Ha IBYX IE€peceKaio-
IUXCS TPSIMBIX, BO3MYINEHHBIN yObIBAIOIUM MOTeHIMAIOM. VceeayroTes: clieKTpajbHbIe CBOMCTBA
sroro omneparopa. Vccienyercs 3ajada paccesHus s JAHHOIO OIIEPATOpPa B CJlydae MaJjioro IIo-
TEHI[AJIA, & TaKyKe B Caydae, KOrJa MaJibl KaK ITOTEHINAJ, TaK U CKOPOCTb KBAHTOBON YaCTHUIIHI.
[Tonydensr acumnrorunaeckue GOPMYIIbL JJIs BEPOSITHOCTEN PACIPOCTPAHEHHST YaCTHIBI BO BCEX BO3-
MOXKHBIX HaIIpaBjeHusaX. Kpome TOro, nccaeayoTcs CIeKTPaIbHbIe CBORCTBA JUCKPETHOTO OIIEPATO-
pa IIpémnunrepa st 66CKOHETHOM TIOJIOCHI ¢ HYJIEBBIMUA ITPAHUIHBIMEU ycsioBusiMu. Onucana KapTUHA
paccesanus. [losyaensr nmpocToie hOPMYJIbI It BEPOATHOCTEN ITPOXOXKIEHUST U OTPAXKEHUsT BOJIU3U
IPAHUYHBIX TOYEK MOJI30H (9TO OTBEYAET MAJIBIM CKOPOCTSIM KBAHTOBOI YACTHIBI) B CJIyYae MAJIBIX
[TOTEHIINAJIOB.

dunancupoBaHue. VceieoBannsi IEPBOro aBTOPA BBIOJHEHBI ITPpU (DPUHAHCOBOI moj1ep2KKe Mu-
HUCTEPCTBa HAyKH U BhIciiero oopazosanus PP B pamkax 6a30B0il yacTu roc3aianus B chepe HayKH,
HoMep npoekTa 1.1234.2017/8.9. VccnemoBanusi BTOPOro aBTopa BBIIOJIHEHbI IpU (hDUHAHCOBOM MOJI-
nep:xkke PODU B pamrax nayaroro mpoekta 18-01-01234.
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