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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

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

T

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 g(t) = / y(t+ s)dB(t,s) is ...

b

§ 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 X, be the . ..

Proof. Weshow that ...... 0J

Proof Weshow that ...... 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 regular 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 exists a
system § = 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)| <oV ZMH)| = ... = alZ(t)] < aVr | Uiz, (4.1)
.. Thus, the formula is true. Q.E.D. U

Table 1. Results of the numerical experiment

Ne | Bpems T', ¢ T J J (J—=J)/J
1 0.01 (—0.0005;0.1) 1.0000 | 1.0000 | 5.92e-13
2 1 (0.1542; —0.6945) | 1.0000 | 0.9998 1.36e-4
3 1 (—0.4312;0.2701) | 0.9961 | 0.9997 | —0.0036
4 ) (—0.3696; 1.5540) | 1.0233 | 0.9983 0.0244
) 7 (2.2886; —0.1012) | 1.6104 | 0.9977 0.3805

Theorem 4.1. Let X be Banach space. Then ...
Lemma 4.1. Suppose that ... ...

Proposition 4.1. Let ...

Assertion 4.1. Let ...

Corollary 4.1. For any continuous map . ..there exist a ...
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Hypothesis 4.1. Theorem 4.1 is 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 () is periodic.

Condition 4.1. The function f(z) is nonnegative ...
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PaccmarpuBaerca muckpernsiii oneparop IlIpénunrepa na rpadpe ¢ BepimnaMu Ha ABYX II€PECEKAO-
IUXCS TPSMbBIX, BO3MYIIEHHBIN yOBIBAIOIIUM MOTEHIHAJIOM. VceeayoTes crieKTpasibHble CBOCTBA
sroro orneparopa. Vccieayerca 3ajiada paccessHus JjIs JAHHOI'O OllepaTopa B CJIydae MaJioro IIo-
TEeHIMAJIa, & TaKXKe B C/Iydae, KOrJa MaJibl KaK IOTEHIMAJl, TaK ¥ CKOPOCTb KBAHTOBOM YaCTHUIIHI.
[Tosyuensr acumnToTrdeckue oOpMyJIbl s BEPOATHOCTEH pacIpOCTpaHEeHUsT YACTUIILI BO BCEX BO3-
MOXKHBIX HalpaBJenusix. Kpome Toro, nccieyiorcest ClieKTpaibHble CBOWCTBA JIMCKPETHOIO OIIEPATO-
pa [Ipénuarepa st 66CKOHEYHON MOJIOCHI ¢ HYJIEBBIMU IPAHUIHBIME yCaoBusiMu. OmucaHa KapTHHA
paccestaust. [loydennr nmpoctbie GOPMYIIBLI [IJIT BEPOSITHOCTEH MTPOXOXKJICHUS U OTPAXKEHUs BOJIN3U
IPAHUYHBIX TOYEK IOJ30H (9TO OTBEYAET MAaJIbIM CKOPOCTSIM KBAHTOBOW YACTHUIIBI) B CJIydae MaJibIX
MIOTEHITHAJIOB.

dunancupoBaHmue. lccienoBannst mepBOro aBTOPa BBIMOJIHEHBI IPU (PUHAHCOBOHN moamepxkke Mu-
HHCTEPCTBA HayKH U BhICIIEro obpasoBannsa PO B pamMkax 6a30BOi YacTh roc3aJanusl B cchepe HAyKU,
npoekT N 1.1234.2017/8.9. HccnetoBanust BTOpOro aBTOpa BHIIOIHEHBI IIPU (GPUHAHCOBOM ITO/[JIEPIKKE
POOU B pamkax mayuyHoro npoekta 18-01-01234.
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