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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 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. 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 Schréodinger 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), oce€¥%, zcR" (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

x(t) = /0 dA(t,s)z(t +s), teR=(—00,00). (1.1)

-r

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

0
y(t):/ dB(t,s)y(t +5), t€R = (—o0,00). (12)

T

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

-r

!The research was supported by the Russian Foundation for Basic Research (projects no. 06-01-00258 and 09—
01-403).
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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 oo f. Weshow that .... see section 1 ..... (]

§ 3. A-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 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 ¢ — B(t) so that ........
Then we have

~

Y(t,0)]<alV)Z(1)] = ... =l Z(t)] < v/ |Uillrr e, (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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Paccmarpusaerca nuckpernbiit oneparop IIpénunrepa na rpade ¢ BepuimnaMu Ha JBYX [IEPECEKAOIIUXCS
IPAMBIX, BO3MYIIEHHbIH yObIBAIOMMM 11O0TeHIMAIOM. VlccieayIoTcs CrieKTpajibHble CBOMCTBA 3TOIO OLEPATO-
pa. Uccnenyercs 3ama4a paccesnus [Jist JAHHOIO OIIEPATOPA B CIy4ae MAJIOIO IOTEHINAJA, & TAKKE B CILy4ae,
KOTJIa MaJIbl KaK MOTEHITHAJ, TAK U CKOPOCTb KBAHTOBOW dacTuilsl. [loydensr acuMnroTudeckne (GoOpMyJIb
JJIS BEPOSATHOCTEN PACIpOCTPAHEHUST YaCTHUIHI BO BCEX BO3MOXKHBIX HalpaBjeHUsX. Kpome Toro, mccaemy-
I0TCs CIIEKTPaJIbHbIE CBOICTBA nuckperHoro oneparopa péaunrepa i OECKOHEYHON 110JI0CHI C HYJIEBBIMU
rpanndabiMu yeaoBusamu. Onucana Kapruna paccesuus. [lomydaensr npocrbie (popMydibl st BEPOSTHOCTEH
LPOXOXKEHHs U OTPAXKEHUst BOJIM3U IPAHUYHBIX TOYEK [OJ30H (ITO OTBEYALT MAJbIM CKOPOCTAM KBAHTOBOI
YACTUIBI) B CAydae MaJibIX HOTEHIMAJ0B. PaccMarpuBaercs OJHOYACTHYHBIN JAucKperHbiii oneparop IIIpé-
JWHTEPA C MEPUOINIECKUM MOTEHINAIOM, BO3MYIIEHHBIM (PYHKIIHEH, TEPUOIUIECKON 110 ABYM MEPEMEHHBIM
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¥ 9KCIIOHEHIIMAJILHO yOBIBaIOIIEil Mo Tperheil. Mccemyercs 3ama1da paccessuus 4Jist JAHHOTO OIepaTropa BOInu3u
TOYKHU IKCTPEMYMa 110 TPeTheil KOOPAMHATE KBA3UUMILYJIHCA HEKOTOPOI'O COOCTBEHHOI'O 3HAYEHUS OLEPATOPA
[Tpéaunrepa ¢ nepUOAUIECKUM [IOTEHIUAJIOM B sdA4€iiKe, TO €CTh /I MAJION NEPIEHUKYIAPHONR COCTABIIAIO-
mieil yriia maJieHus 9acTHilbl Ha HoTeHnuaabubiii 0apbep. Ilosydensr npocrbie HGOpMyIIbl /i BEPOATHOCTEH
IIPOXOKJIEHNUS U OTPAKEHUA.
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