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CHAHTJIETHOM COCTOSIHUHM COCTOWMT W3 OObEIWHEHUS ITeCTHAIINATH OTPE3KOB, &
JIUCKPETHBII CIIEKTD CUCTEMBI COCTOUT U3 JIECATH COOCTBEHHBIX 3HAYEHMUIT; 3).
CylecTBeHHBIH CIIEKTP CHUCTEMbI B IIEPBOM CHHIJIETHOM COCTOSHHK COCTOUT
n3 O0ObeIUHEHUs AEBATHAAINATH OTPE3KOB, & AUCKPETHBIA CIEKTD CHCTEMbBI
COCTOUT U3 JeCATH COOCTBEHHBIX 3Hadenuii; 4). CyIecTBeHHDIH CIEKTD CH-
CTeMBbI B TIEPBOM CHHTJIETHOM COCTOSTHHH COCTOUT W3 OOBEINHEHUSA JeThIPEX
OTPE3KOB, a AUCKPETHBIN CIIEKTP CHCTEMBI COCTOUT W3 JBYX COOCTBEHHBIX
3Ha4YEHUt.

The Wienberg equation for the eigenvectors of the family of
operator matrices of order three

Tosheva N.A.
Bukhara State University, Bukhara, Uzbekistan

Let T3 be the three-dimensional torus, Hy := C be the field of complex
numbers, H; := Ly(T?) be the Hilbert space of square integrable (complex)
functions defined on T3 and 3y := L5((T?)?) be the Hilbert space of square-
integrable symmetric (complex) functions defined on (T3)2. The Hilbert
space H := Hy @ Hq @ Hs is called three-particle cut subspace of a bosonic
Fock space F5(La(T?)) over Lo(T?), respectively.

In the present paper we consider a family of 3 x 3 operator matrices
H(K), K € T? acting in the Hilbert space H as

Hoo(K)  Hon 0
H(K):= Hg, Hy(K) Hiyy
0 Hi, Hys(K)

with the entries

Hoo(K) fo = wo(K) fo, Horf1 = /1r3 vo(t) f1(t)dt,

(H11(K) f1)(p) = wi(K;p) fi(p), (Hizf2)(p) :/ v1(t) fo(p, t)dt,

'ES
(Ha2(K) f2)(p, q) = w2 (K;p,q) f2(p, q), fi € Hiy  i=0,1,2,

where H; i < j denotes the adjoint operator to H;;.

Here w(-) is a real-valued bounded function on T3, the function v;(-),
i = 0,1 is a real-valued analytic on T2, the functions w(+;-) and wa(+;-,-)
are defined by the equalities

w1 (K;p) == lLie(p) +l2e(K —p) +1,
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wo (K5 p, q) = lie(p) + lie(q) + le(K —p—q),

respectively, with [1,lo > 0 and

3

e(q) =Y (1 —cos(ng™)), q=(¢",q?,¢®)eT? neN.
i=1

Under these assumptions the operator H(K) is bounded and self-adjoint.

For operator matrix H(K) first we construct the Weinberg equation and
then we use this equation to show the finiteness of number of eigenvalues of
operator matrix H(K).

ITosioxkuresbHOCTH cemeiicTBa Mojedieit Ppuapuxca

YMmupkysaona I'.X.
Byxapckuit rocynapcrsennsiit yuusepcurer, . Byxapa, Y36ekucran

[Mycts T2 - tpexmepnbiii Top 1 Lo(T3)— rumbp6eproBo HpoCcTpaHCTBO
KBAIPATHIHO-UHTETPUPYEMBIX  (KOMILIEKCHO3HAYHBIX) (DyHKIHUi, ompese-
nennerx Ha T3. Pacemorpum cemeiicrsa moneneit ®punpuxca hy,(k), g > 0,
k € T3, neiicreytomuit B Lo(T3) kak

e onepatoph ho(k), k € T3 u v onpesensioTcs MO MpaBHIAM:

(ho(k) f)(p) = (lie(p) + l2e(k + p)) f(p), (vf)(p):so(p)/ @(t)f(t)dt.

T3

3xech dbynkuus () onpeesieHa Kak

3
e(p) = _(1—cos(mp)), p= (p",p?,p¥) € T?, meN.

j=1

ITycts 0 := (0,0,0). 13 ompenenenus oneparopa hy,(0) BuaHO, ITO A5t
CyITEeCTBEHHOTO CIEKTpa omeparopa hy,(0) nMeer MeCTo paBeHCTBO

Uess<hu(0)) = [0;2(11 + lg)]

v L)
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