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CONSISTENCY AND CONTROL OVER EIGENVALUE SPECTRUM

1

We 
onsider the dis
rete S
hr�odinger operator on a perturbed by the de
reasing potential graph with verti
es

at the two interse
ting lines. We investigate spe
tral properties of this operator and the s
attering problem

for the above operator in the 
ase of a small potential and also in the 
ase when both a potential and velo
ity

of a quantum parti
le are small. Asymptoti
 formulas for the probabilities of the parti
le propagation in all

possible dire
tions are obtained. In addition, we investigate the spe
tral properties of the dis
rete S
hr�odinger

operator for the in�nite band with zero boundary 
onditions. The s
attering pattern is des
ribed. Simple

formulas for transmission and re�e
tion 
oe�
ients near boundary points of the subbands (this 
orresponds

to small velo
ities of quantum parti
les) for small potentials are obtained. We 
onsider a one-parti
le dis
rete

S
hr�odinger operator with a periodi
 potential perturbed by a fun
tion whi
h is periodi
 in two variables

and exponentially de
reases in third variable. In the paper, we also investigate the s
attering problem for

this operator near the extreme point of the eigenvalue of the periodi
 S
hr�odinger operator in the 
ell with

respe
t to the third 
omponent of the quasimomentum, i.e., for the small perpendi
ular 
omponent of the

angle of in
iden
e of a parti
le on the potential barrier. Simple formulas of the propagation and re�e
tion

probabilities are obtained.
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Introdu
tion

We 
onsider a di�erential in
lusion

ẋ ∈ F (f tσ, x), σ ∈ Σ, x ∈ R
n, (0.1)

where F (σ, x) is a 
ompa
t set in R
n
and Σ is a 
ompa
t metri
 spa
e. System (0.1) generates the

topologi
al �ow . . . as it was noted by N.N. Krasovskii [1, Chapter 3℄. The works [2�4, 6�9℄ are . . .

� 1. Notations and de�nitions

Let R
n
be an n-dimensional Eu
lidean spa
e and .............

Consider the system

ẋ(t) =

∫
0

−r

dA(t, s)x(t+ s), t ∈ R = (−∞,∞). (1.1)

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

ẏ(t) =

∫
0

−r

dB(t, s)y(t+ s), t ∈ R = (−∞,∞). (1.2)

Remark 1. We note that system ẏ(t) =

∫
0

−r

y(t+ s) dB(t, s) is ....
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Fig 1. Motion generated by solution of equation (1.1)

� 2. Invariants sets

De�nition 1 (see [5℄, [7, p. 110℄ ). We say that X0 is regular if ...

Lemma 1 (see [10, p. 123℄). Let X0 be the .............

P r o o f. We show that .... see se
tion 1 ..... �

� 3. λ-Redu
ibility theorem

Theorem 1 (about triangulation). If S
p
is 
ompletely regular then:

a) there exists a system B and Lyapunov transformation x = L(t)y su
h that . . . ;

b) in the set {B} of all systems kinemati
ally similar to the system (A,Sp) there exists a system

ẏ = C(t)y su
h that . . .

� 4. Proof of theorem 1

1. We �x some basis in the spa
e .............

2. Take a 
ontinuous fun
tion ........

3. We 
onstru
t the fun
tion t → B̃(t) so that ........

Then we have

Ŷ (t, 0)| 6 α|V (t)Z(t)| = . . . = α|Z(t)| 6 α
√
r ‖Ut‖Rp

→S, (4.1)

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

Theorem 2. Let X be Bana
h spa
e. Then ...

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

Proposition 1. Let .......

Corollary 1. For any 
ontinuous map ... there exist a .....

Hypothesis 1. Theorem 2 is true.

De�nition 2. A group is 
alled abelian if

Remark 2. Note that ....

Example 1. Consider the set of all points ... su
h that ....

Assumption 1. Suppose the fun
tion ξi(t) is periodi
.

Condition 1. The fun
tion f(x) is nonnegative .....
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�àññìàòðèâàåòñÿ äèñêðåòíûé îïåðàòîð Øð¼äèíãåðà íà ãðà�å ñ âåðøèíàìè íà äâóõ ïåðåñåêàþùèõñÿ

ïðÿìûõ, âîçìóùåííûé óáûâàþùèì ïîòåíöèàëîì. Èññëåäóþòñÿ ñïåêòðàëüíûå ñâîéñòâà ýòîãî îïåðàòî-

ðà. Èññëåäóåòñÿ çàäà÷à ðàññåÿíèÿ äëÿ äàííîãî îïåðàòîðà â ñëó÷àå ìàëîãî ïîòåíöèàëà, à òàêæå â ñëó÷àå,

êîãäà ìàëû êàê ïîòåíöèàë, òàê è ñêîðîñòü êâàíòîâîé ÷àñòèöû. Ïîëó÷åíû àñèìïòîòè÷åñêèå �îðìóëû

äëÿ âåðîÿòíîñòåé ðàñïðîñòðàíåíèÿ ÷àñòèöû âî âñåõ âîçìîæíûõ íàïðàâëåíèÿõ. Êðîìå òîãî, èññëåäó-

þòñÿ ñïåêòðàëüíûå ñâîéñòâà äèñêðåòíîãî îïåðàòîðà Øð¼äèíãåðà äëÿ áåñêîíå÷íîé ïîëîñû ñ íóëåâûìè

ãðàíè÷íûìè óñëîâèÿìè. Îïèñàíà êàðòèíà ðàññåÿíèÿ. Ïîëó÷åíû ïðîñòûå �îðìóëû äëÿ âåðîÿòíîñòåé

ïðîõîæäåíèÿ è îòðàæåíèÿ âáëèçè ãðàíè÷íûõ òî÷åê ïîäçîí (ýòî îòâå÷àåò ìàëûì ñêîðîñòÿì êâàíòîâîé

÷àñòèöû) â ñëó÷àå ìàëûõ ïîòåíöèàëîâ. �àññìàòðèâàåòñÿ îäíî÷àñòè÷íûé äèñêðåòíûé îïåðàòîð Øð¼-

äèíãåðà ñ ïåðèîäè÷åñêèì ïîòåíöèàëîì, âîçìóùåííûì �óíêöèåé, ïåðèîäè÷åñêîé ïî äâóì ïåðåìåííûì
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è ýêñïîíåíöèàëüíî óáûâàþùåé ïî òðåòüåé. Èññëåäóåòñÿ çàäà÷à ðàññåÿíèÿ äëÿ äàííîãî îïåðàòîðà âáëèçè

òî÷êè ýêñòðåìóìà ïî òðåòüåé êîîðäèíàòå êâàçèèìïóëüñà íåêîòîðîãî ñîáñòâåííîãî çíà÷åíèÿ îïåðàòîðà

Øð¼äèíãåðà ñ ïåðèîäè÷åñêèì ïîòåíöèàëîì â ÿ÷åéêå, òî åñòü äëÿ ìàëîé ïåðïåíäèêóëÿðíîé ñîñòàâëÿþ-

ùåé óãëà ïàäåíèÿ ÷àñòèöû íà ïîòåíöèàëüíûé áàðüåð. Ïîëó÷åíû ïðîñòûå �îðìóëû äëÿ âåðîÿòíîñòåé

ïðîõîæäåíèÿ è îòðàæåíèÿ.
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