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ON THE BRANCHES OF THE ESSENTIAL SPECTRUM OF OPERATOR MATRIX IN
BOSONIC FOCK SPACE
IMuminov M.E., 2Jurakulova F.M.
'Samarkand State University
2Bukhara State University

Let us introduce some notations used in this work. Let T be the one -dimensional torus, H, :=C
be the field of complex numbers, H,:=L,(T ) be the Hilbert space of square integrable (complex)
functions definedon T and H, = LZ(T 2) be the Hilbert space of square-integrable symmetric (complex)

functions defined on T?. We denote by H the direct sum of spaces H,, H, and H,, that is,

H=H,®&H ®H,.
In the Hilbert space H we consider the operator matrix of the form:
A Aw O
Ay L= 'A\J)cl Ar HA, | 1>0. 1)
0 /JAfz A,

The matrix entries A; 1 H; —H;, i<j,i,j=0,1,2 aregiven by:
Aofo=afy,  Ayfi=[ o@®fMd, (A 1)X=1(),
(A F)0) = L (tdt, (A, )X Y) =o(x y) F,(x.Y),

@(X,y) =3—C0S X—C0S y—C0S (X+Y), f,eH,, 1=0,12.
Here a € R ; the function () is a real-valued continuous functionon T .
We remark that the operators A, and A, resp. A, and A, are called annihilation resp. creation
operators, respectively. A trivial verification shows that
A, H,—>H, (A f))=0(x)f,, f,eH,;

A, H, —H,, (Aféfl)(X, y)zw’ f,eH,.

Under these assumptions, the operator Ay is bounded and self- adjoint.

For any fixed £>0 and XeT letus consider the quations
2

1-z- i =0, z<(; 1)
\/(3—cosx— 7)? —40032)2(
2
1-z+ dlas =0, z>9. 2

2
\/(3—cosx— 7)? —40052;

It is easy to check that for large values of 4> 0 the equation (1) has an unique solution E{(x) in
(—o0;0) and the equation (2) has an unique solution Eff)(x) in (g;oo).

One can see that for any fixed >0 the functions E/(}) () and E/(f) (-) are continuous on its domain.

Thus, the image of these functions are closed bounded intervals.
Main result of this work is the following theorem.

Theorem. For the essential spectrum o, (Aﬂ) of Aﬂ the equality

SS

0 (A,)=IME (x) V[0, g] UIME® (x)
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holds. Moreover, for the large values of x>0 we have max ImE(x) <0 and min ImE?(x) >% that

is, there are gaps in the essential spectrum of Aﬂ :

We note that the sets IMES () UIMEP () and [0; g] are called two-particle and three-particle

ess

branches of o (A,), respectively.

ABOUT ONE EQUALITY WITH EXPONENTIAL MATRIX
Qushagov H., Muhammadjonov A., Ismoilova M.
Andijan state university, Andijan, Uzbekistan
The aim of this paper is to prove

* ty _a* * 2
Now; (t)ng = fo |e ASno| ds €Y)

equality, where 7, is nonzero vector (71, # 0), w;(t) is 3 X 3 symmetric matrix with

011(8)  @12(t)  @13(0) -2 1 0

wi(t) = 921(8)  @22(t) @23(0) |, and A=(0 -1 1

®31(8)  @32(0) @33(0) 0 0 -2
where
$11(t) = fot e (1+s%+ i54)d5, P12(t) = @21 () = fotem(_s _%Sz)d&
$13(t) = @31(t) = foteuS%SZdSv $22(t) = fotens(l +5%)ds,

P23(0) = @3,(8) = fot —e?*sds, P33(t) = foteusds’ and 1>0.
It is not difficult to show that

1 0 O
oAt — gt 7t 10
—t? —t 1

2
Hereby, it will help to motivate us to keep up our work on w;(t). Let’s prove (1) problem. First of

all, we expand the left side of (1). We have w;(t) and a nonzero vector with constant elements, so n, =
(x0; Yo; 20). Where at least one of n, element is not 0.
011(0)  @12(8)  @13(D)\ /%o
Now; (g = (xo;¥0; Z20) | 921(8)  922(8)  923(0) <y0> =
©31(t)  @32(8) @33(t)) \20
= (%0011 () + Y0921 () + 2931 (£); XoP12(£) + Yo @22 (£) + 20932 (£); X013 (t) + Yo@23(t)

Xo
+ Zo‘P33(t)) (3’0) =

Zo

t 1 1 1
= f (xg (1 +s2+ ZS4> + 2x0Y0 (—s - §s3> + 2x020 Esz + 2y02o(—s) + y&(1 + s2) + Zé) e?As
0
By simplifying we obtain:

t 1 2
f [(xo . e’ls)2 + (xose’ls — yoe’ls)2 + (xozszels — yose’ls + Zoels) ]ds
0

There we can easily see that

2
2 2 1
(xo . e’ls) + (xosels - yoels) + (xo Esze’ls — yose’s + zoels) =
2
e’s 0 0\ ,x
_opAs els 0 0 " 2
= ie Yo || =|e™*Sng
_Ee/ls _Se/ls e/ls Zy

Thus,

t
* —A* * 2
now; (M5 =f |e Aono| ds
0

This completes the proof.
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