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ON THE QUESTION OF THE OPTIMIZATION OF PERMUTATIONS IN
THE PROBLEM WITH DYNAMIC CONSTRAINTS

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,x), o€, z€R" (0.1)

where F'(o, z) is a compact set in R” and ¥ 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)

—-Tr

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

g)(t):/ dB(t, s)y(t +5), teR = (—o0,00). (12)

0
Remark 1. We note that system y(t) = / y(t+s)dB(t,s) is ....

§ 2. Invariants sets
Definition 1 (see [5], [7, p.110]). We say that X, is regular if ...
Lemma 1 (see [10, p.123|). Let X, be the .............

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

§ 3. \-Reducibility theorem

Theorem 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 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 2. Let X be Banach space. Then ...

Lemma 2. Suppose that.......

Proposition 1. Let .......

Corollary 1. For any continuous map ... there exist a .....
Hypothesis 1. Theorem 2 is true.

Definition 2. A group is called abelian if

Remark 2. Note that ....

Example 1. Consider the set of all points ... such that ....
Assumption 1. Suppose the function () is periodic.

Condition 1. The function f(z) is nonnegative .....
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K Bompocy o mapmpyTusanuu repeMenieHnii B 3ajjade ¢ AMHAMUAYECKIMU OTrPaHUYeHU-
AaMn

Karouesvie carosa: muHeiHbIE CHCTEMBI C TIOC/IEIEHCTBAEM, IPUBOINMOCTD, MTOKa3aTean JIamyHoBa,
JIAITYHOBCKHE MHBaApUaHTDBI.

VIK 517.977
DOLI: 10.35634/vmXXXXXX

Paccmarpusaercsa nquckpernsiit onepartop LIpénuarepa na rpade ¢ BepinaaMu Ha JBYX [IEPECEKAIO-
IIUXCS [IPSMBIX, BO3MYIIEHHBIN yOBIBAIOIIMM IIOTEHIINAJIOM. Vceenyorcs clieKTpajbHble CBOMCTBA
sTOro oreparopa. Vcciemnyercs 3ajada paccestHus JJjIsl JJAHHOTO OIEPATOpa B CJIydae MaJjioro Io-
TEHIUAIa, & TaK:Ke B Caydae, KOrJa MaJibl KaK ITOTEHIIMAJ, TaK U CKOPOCTH KBAHTOBON YaCTHUIILI.
HOJIyLIeHI)I ACUMIITOTHUYECKUE CbOpMy.HI)I JJIA BepOHTHOCTef}I pacipocTpaHeHsd 9aCTHUIIBI BO BCEX BO3-
MOXKHBIX HallpaBJIeHHAX. KpoMe TOro, nccjreIyroTcst CleKTpaJibHbIe CBOMCTBaA, IUCKPETHOTO OIIEPATO-
pa IIpémuarepa Ayt 6CKOHETHOI MTOJIOCHI ¢ HYJIEBBIMU I'PAHUIHBIME ycjioBusiMU. OTHCaHa KAaPTHHA
paccestaus. [lomydensl mpocrbie (GOPMYJIBI IJIsd BEPOSATHOCTENH IPOXOXKICHUS M OTPaskKeHus BOJIU3I
T'PaHUYIHBIX TOYEK IIO30H <3TO OoTBEYaeT MaJIbIM CKOPOCTAM KBaHTOBO qaCTHL[bI) B CJIy49ae MaJIbIX
[IOTEHIAJIOB.

dunaHcupoBaHue. llccieoBanust IepBOro aBTOPa BBIIOJIHEHBI 11pU (DPUHAHCOBO# o1 1eprkke Mu-
HUCTEPCTBA HAyKM U BhIciiero oopasosanus P® B pamkax 6a30Boit yacTu roc3aganus B chepe HAyKu,
npoekT N¢1.1234.2017/8.9. VccorenoBanust BTOporo aBTOpa BHIIOJHEHBI TPH (GUHAHCOBOI MOJJIEPIKKE
POOU B pamkax mayunoro npoekrta 18-01-01234.
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