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Annotatsiya: Panjaradagi soni saglanmaydigan zarrachalar sistemasiga mos
keluvchi blok operatorli matritsalarning spektral xossalarini o‘rganish bilan bog‘lig
masalalar statistik fizika, gattiq jismlar fizikasi, mexanika va gidrodinamikaning
ko‘plab sohalarida uchrab turadi. Shu nuqgtai nazardan ushbu mavzu dolzarb
hisoblanadi.

Kalit so‘zlar: Gilbert fazosi, Fok fazosi, skalyar ko‘paytma, kompleks fazo,
go‘shma operatorlar, oz — o‘ziga go‘shma operator.

Annotation. Issues related to the study of the spectral properties of block-
operator matrices corresponding to a system of particles whose number is not
conserved in the lattice are found in many areas of statistical physics, solid-state
physics, mechanics, and hydrodynamics. From this point of view, this topic is
relevant.

Keywords: Gilbert space, Fok space, scalar product, complex space, additive
operators, self — adjoint operator.

Hy := C - bir o‘lchamli kompleks fazo, H; := L,(T%) - T¢ da aniglangan
kvadrati bilan integrallanuvchi, (umuman olganda, kompleks giymatli) funksiyalar
Gilbert fazosi bo‘lsin. H® orgali H, va H, fazolarning to‘g‘ri yigindisini
belgilaymiz, ya‘ni H® = H,@®H, [1].

Odatda, H® Gilbert fazosiga Fok fazosining girgilgan ikki zarrachali gism
fazosi deyiladi. H® Gilbert fazosining ixtiyoriy f elementi f = (f,, f,) kabi
tasvirlanadi, bunda f, € Hy, f; € Hy [1].

f = (fo, f1) € H® elementning normasi

Il = J 1follZ + 1£ 12

formula yordamida topiladi:

follo = fol. Ifallx = jf » f f1(0)|2d.
']I'd

Ikkita f = (fy, f1), 9 = (9o, g1) € H® elementlarning skalyar ko‘paytmasi
(f,9) = (fo,90)o + (f1, 91)1

L -

http:/ /science-shine.uz/




SCIENCE SHINE

INTERNATIONAL SCIENTIFIC JOURNAL / Issue 5 May 31’ 2023

kabi topiladi:
(f0,90)o = fo " 9o, (f1,91)1 = fqrdfl(t)g1(t)dt-
H® Gilbert fazosida quyidagi ikkinchi tartibli

’\(s) a

A A

() ._ 00 01

AZ ‘_ <A* A(s)> (1)
AOl A11

operatorli matritsani garaymiz, bu yerda
All Hl - Hl' i == 0,1,A01: Hl - HO
operatorlar quyidagicha aniglangan:

A<()So)fo = s&fo, fo € Hy;
Apfi=a jv(t)ﬁ(t)dt,ﬁ € Hy;

T4
(A1) @) = (=se +u@) i), fi € Hy.
Bunda, s = +,¢ — haqiqiy son, v(:) va u(-) lar haqgiqiy qiymatli uzluksiz
funksiyalar, « > 0 — esa “ta’sirlashuv parametri”, Aj; operator mos ravishda A,
operatorga  qo‘shma  operatorlar  bo‘lib, ular quyidagicha aniqglanadi:

(A01f1rfo) = (f1rfoA61)
(Aorfi, fo) = | @ Jv(t)ﬁ(t)dt,fo =a jV(t)ﬁ(t)dtfo =

']I‘d Td

- [@oR n@d = [ no@omd
Td Td
A Apr = av(t)fo
(Ab1fo)(x) = a v(x)fo, fo € Hy.
1 — lemma. H® Gilbert fazosida (1) formula orqali ta’sir giluvchi
ikkinchi tartibli Ags) operatorli matritsa chizigli, chegaralangan va oz — o‘ziga

go‘shma operator bo‘ladi [2].
Isbot. Ixtiyoriy a,b € C kompleks sonlar va ixtiyoriy f = (fy, f1),9 =

(9o, 91) € H® elementlar uchun
A9 (af +bg) = adPf +b4Pg
tenglikni tekshirish orgali Ags) operatorli matritsaning chizigli operator ekanini

isbotlaymiz.
Dastlab,

A(S)f — Agsb) Aot (fo _ Agsb)fo +A0ifi\
2 — A~ f - A ~(s) -
1 Apifo+ AT fa

Ry AY)
L 66
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sefo+ fv(t)fl(t)dt
Td
av(x)fy, + (—ss + u(x))fl(x)

ekanligini ta’kidlab o‘tamiz.
AP (af +bg) =

se(afy +bgo) +a j 2(©)(afi () + bgi (©))de
']I'd
av(x)(afy + bgy) + (—SE + u(x))(afl(x) + bg1(x))

seafy + a f v(t)af,(t)dt + sebfy, + av(t)bf,(t)dt
T4
av(x)af, + (—SS + u(x))afl(x) + av(x)bf, + (—ss + u(x))bfl(x)

sefo + jv(t)fl(t)dt

=a Td +
av(x)fy + (—ss + u(x))fl(x)
Ssegy + « Jv(t)gl(t)dt
+b =

T4
av(x)go + (—ss + u(x))gl(x)
= aAgs)f + bAgs)g.
Demak, berilgan diskret parametrli ikkinchi tartibli operatorli matritsa
A%chizigli operator ekan.
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