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CONSISTENCY AND CONTROL OVER EIGENVALUE SPECTRUM !

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 Schrodinger
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. We consider a one-particle discrete
Schrédinger operator with a periodic potential perturbed by a function which is periodic in two variables
and exponentially decreases in third variable. In the paper, we also investigate the scattering problem for
this operator near the extreme point of the eigenvalue of the periodic Schrédinger operator in the cell with
respect to the third component of the quasimomentum, i.e. for the small perpendicular component of the
angle of incidence of a particle on the potential barrier. Simple formulas of the propagation and reflection
probabilities are obtained.
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Introduction

We consider a differential inclusion
i€ F(flo,x), ocec¥%, xcR" (0.1)

where F(o,x) 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), teR = (—00,00). (1.1)

—-r

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

0
§(t) :/ dB(t,s)y(t +s), teR = (—00,00). (1.2)

'

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

T
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Fig 1. Motion generated by solution of equation (1.1)
§ 2. Invariants sets
Definition 1 (see [5], [7, p.110]). We say that Xg is regular if ...
Lemma 1 (see [10, p.123]). Let Xy be the .............
P r o o f. We show that .... see section 1 ..... (]

§ 3. Reducibility theorem

Theorem 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
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 t — B(t) so that ........
Then we have

~

Y(t,0)|<alVH)Z([H)]=...=alZ{t)] < av/r |Ullreoe, (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 &;(t) is periodic.

Condition 1. The function f(x) is nonnegative .....
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II. C. Usaros, FO. B. Ilempos
COI‘J’IaCOBaHHOCTb " ymnmpaBJieHue CIIeKTpoOM CO6CTBeHHbIX 3HaAYeHUN

Karouesvie caosa: ITUHEHHbIE CHCTEMBI C MOCJIEIEHCTBIEM, IPUBOINMOCTD, ITOKa3aTe N JISmyHoBa, JIATyHOB-
CKM€e WHBAPUAHTHI.

VIK 517.917

PaccmarpuBaercs nuckpernbiit omeparop IlIpéaunrepa wa rpade ¢ BepimHaMu Ha ABYX MEPECEKAIOITUXC
MPSMBIX, BO3MYIIIEHHBIH yOBIBAIOIINM TOTEHIMAIOM. VICCIeay0TCs CeKTPaIbHBIE CBOWCTBA STOTO OMEPATO-
pa. Uccmenyercsa 3amat1a paccessHus I JAHHOTO OTIEPATOPA B CIydae MaJjIoro MOTEHITNAJIA, a TAKKe B CIydae,
KOTJIA MaJjIbl KaK TOTEHIMAJ, TAK W CKOPOCTh KBAHTOBON YaCTUIIBI. [lOyYeHBI aCHMITOTHIECKIE (DOPMYJIBI
JIJISE BEPOSITHOCTEH PACIIPOCTPAHEHUsT YACTHUIBI BO BCEX BO3MOXKHBIX HANPABJIEHUSAX. KpoMme TOro, ucciaemy-
IOTCsl CIIEKTPAJIbHBIE CBOICTBA AucKpeTHOro omneparopa IIpéaunrepa st OECKOHEYHON TOJIOCHI C HYJIEBBIMU
rpanngHbiMu yeaosuamu. Onucana kapruna paccesaus. [lomydersr mpocrbie (pOpMyIIbI st BEPOSITHOCTEH
MPOXOXKICHWS U OTPAYKEHUsI BOJU3U IPAHUYHBIX TOYEK MOJ30H (ITO OTBEYAET MAJIBIM CKOPOCTSIM KBAHTOBOI
YACTUIBI) B CJIy4ae MaJbIX MOTEHIMAJOB. PaccMaTpuBaercs OJHOYACTUYHBIH HucKpeTHbii oneparop IIIpé-
JIMHTEPA C MEPUOINIECKUM MOTEHIINATIOM, BOSMYIIIEHHBIM (DYHKIHEH, TePUOINIECKOH 110 ABYM [TEPEMEHHBIM 1
SKCIIOHEHITHAJIHHO yObIBaOIIEH Mo TpeTbeii. Vlccienyercs 3ama4a paccesinus [IJTsl JAaHHOTO OMepaTopa BOIu3m
TOYKHU IKCTPEMyMa TI0 TPETheil KOOPAMHATE KBA3UUMITYJIHCA HEKOTOPOrO COOCTBEHHOIO 3HAYEHHUS OIEPATOPA
[MIpénmarepa ¢ MEPUOINIECKIM TOTEHITHAJIOM B SUeiKe, TO eCTh /I MaJoi MepIneH IuKYISIPHON COCTABIISIO-
et yria mageHns 9acTUIlbl Ha MOTEHIHAJbLHBIN Oapbep. [lomyueHsbr mpocTbie (DOPMYIIbI I8 BEPOSTHOCTEH
TTPOXOXKJIEHUS W OTPAYKEHN.
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