VESTNIK UDMURTSKOGO UNIVERSITETA. MATEMATIKA. MEKHANIKA. KOMP’YUTERNYE NAUKI
MATHEMATICS 2024. Vol. 34. Issue 1. Pp. 1-6.

MSC2020: 34D08, 93C15

© P.S. Ivanov, Yu. V. Petrov

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€, xzeR" (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

z(t) = /O dA(t,s)z(t +s), teR=(—o00,00). (1.1)

We identify system (1.1) with ...

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

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

T

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

Lemma 2.1 (see [10, p. 123|). Let X, be the . ..
Proof Weshow that ...... O

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

§ 3. A-Reducibility theorem

Prof. Murakami. Jhgff jhg jhg lksrjh glkjhg dkgh kjrg kjrh kjrh gkjrgh kjgh kjgh krltgjh
gkrjh erkh krgjh rtkjh kjrh kjh r. LUhg iuh giuh goiuh giouh iuh iu hiu iu P. KLaHLe-

JyLKOgh ehglbewrgh

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 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 ¢t — B(t) so that

Then we have

~

Y(t,0)] <alV()Z(t)] = ... = a|Z(t)] < avT |Utllpre.

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

Table 1. Results of the numerical experiment

Ne | Duration T', s Zg 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 ...

(4.1)
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Assertion 4.1. Let ...

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

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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K Bompocy o mapurpyTrusanuu liepeMelleHnil B 3aj/iave ¢ JUHAMUYIEeCKUMU OTrPAaHUYE€HU-
MU

Karouesvie caosa: JIMHEHHbIE CUCTEMBL C HOCJIe,HefICTBHeM, IPpUBOAMUMOCTD, IIOKa3aTeJIn HHHyHOBa,
JIAITYHOBCKHNE NHBaApPHUaHTDBI.

VIIK 517.977
DOL: 10.35634/vmXXXXXX

PaccmarpuBaercs auckpernbiii ortepatop [Ipéauarepa Ha rpade ¢ BeprimHaMu Ha JIBYX [I€PeceKaio-
IIUXCs TIPSIMBIX, BO3MYIIEHHBIN yOBIBAIOIINM ITOTeHInagioM. Mceremyores crieKTpaabHbie CBOMCTBA
sToro omepartopa. Vccitemyercs 3amada paccesHUs JI TaHHOTO OIEpPATOpa B CIydae MaJioro Io-
TEHIMaJIa, a TaKKe B CJIydae, KOrJla MaJjbl KaK IMOTEHIWAJ, TaK U CKOPOCTb KBAHTOBON YaCTHIIHI.
[Tonydensr acumnrorndeckue GOPMYIIbL JJIst BEPOATHOCTENR PACIPOCTPAHEHUS YACTHUIHI BO BCEX BO3-
MOXKHBIX HaIpaB/jeHnsax. KpomMe Toro, nccjeyloTcs CleKTpabHbIe CBOHCTBA JUCKPETHOTO OIIEPATO-
pa Ipéaunarepa mist 66CKOHETHOM TOIOCH! ¢ HYJIEBBIMYA TPAHNIHBIME yeaoBusaMu. Onucana KapTuHa
paccesiaus. [lomydensr mpocTbie (DOPMYIITBI st BEPOATHOCTEH ITPOXOXKJIECHUST U OTPAXKEHUs BOJU3H
IPAHUYHBIX TOYEK MOJ30H (3TO OTBEYAeT MAJIbIM CKOPOCTSIM KBAHTOBOW YACTHIIBI) B CJyUYae MAaJIbIX
IIOTEHIINAJIOB.

dunancupoBaHue. lccienoBannst mepBOro aBTOPa BBIMOJIHEHBI IPU (PUHAHCOBOHN moamepxkke Mu-
HUCTEpPCTBA HAYKU U BhICcHIero obpaszopanusi PO B pamkax 6a30B0il gacTu roc3aianus B cdepe HayKH,
mpoekT N 1.1234.2017/8.9. NccmenoBannst BTOPOro aBTOpa BBIIOTHEHBI U (hDUHAHCOBOM TTO/JIEPIKKE
POOU B pamkax mayunoro npoekTta 18-01-01234.
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