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p € T3 operator manfiy xos giymatlarga ega emas, ya’ni, barcha K € A vap € T? lar uchun h(K — p) +
l;e(p)I musbat operator ekan. 1-teorema to‘liq isbotlandi.

Isbot gilingan 1-teorema panjaradagi soni saglanmaydigan va uchtadan oshmaydigan zarrachalar
sistemasiga mos uchinchi tartibli operatorli matritsalar oilasining muhim va diskret spektrlarini tadqiq qi-
lishda muhim ahamiyatga ega.
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TO‘RTINCHI TARTIBLI OPERATORLI MATRITSANING BLOK ELEMENTLARI ORASIDA
SPEKTRAL MUNOSABATLAR

Annotatsiya. Mazkur maqolada panjaradagi soni saglanmaydigan va to‘rttadan oshmaydigan zar-
rachalar sistemaga mos keluvchi to‘rtinchi tartibli operatorli matrisa bloklarga ajratish orgali tadqiq qi-
lingan. Quyi va yuqori blok elementlar spektrlari orasidagi bog*lanishlar tavsiflangan.

Annomauusn. B oannoii pabome ucciedyemcs onepamopHas Mampuya 4emeepmozo nopsoka co-
Omeemcmeymweﬁ Ccucmembsbl C He COXPAHANWUMCA U He 60]166 uembvlpex dacmuy Ha pewenmke, nymem
pa36uez—tuﬂ mampuysvl HA onoxku. Onucanvl cOOMHOWEHUS Me.?fC()y cnekmpamul 31eMenntoe HUJMICHezO U
BEPXHESO 6JZOK06.

Annotation. In this paper, the fourth order operator matrix corresponding to a system of non-con-
served and no more than four particles on a lattice is studied by dividing the matrix into blocks. The rela-
tions between the spectra of the lower and upper block elements are described.

Kalit so‘zlar: operatorli matritsa, blok elementlar, spektral munosabatlar, Fok fazo, muhim, dis-
kret va nugtali spektrlar.

Knrwoueswie cnosa: onepamopHas mampuya, oOnounvle aNlemMeHmyl, cneKkmpdajilbHvle COOMHOUIEHUA,
npocmparcmeo Poka, cyujecmseeHHblll, OUCKPEMHBLI U MOYEYHbLI CHeKIPbI.

Key words: operator matrix, block elements, spectral relations, Fock space, essential, discrete and
point spectra.

Ma’lumki, operatorli matritsalar deganda elementlari biror Banax yoki Hilbert fazosini ikkinchisiga
o‘tkazuvchi chizigli operatorlardan iborat bo‘lgan matritsalar tushiniladi. Odatda, bu turdagi matritsalar
gattiq jismlar fizikasi [1], statistik fizika [2], kvant maydon nazariyasi [3] va zamonaviy matematik fizi-
kaning yana ko*plab sohalarida uchrab turadi. Operatorli matritsalarning muhim sinflariga misol sifatida
haqigiy sonlar to‘plamidagi yoki butun sonlar to‘plamidagi soni saglanmaydigan zarrachalar sistemasiga
mos Gamiltonianlarni keltirish mumkin. Bunda zarrachalar soni spin-bozon modeli [4,5] kabi chegaralan-
magan va qgirgilgan spin-bozon modeli [6,7] kabi chegaralangan bo‘lishi mumkin. Birinchi holda cheksiz
operatorli matritsalar, ikkinchi holda esa chekli o‘lchamli operatorli matritsalar hosil bo‘ladi. Shu sababli
chekli o‘lchamli operatorli matritsalarning spektral xossalarini o‘rganish dolzarb hisoblanadi.

Ushbu magolada d-o‘lchamli panjaradagi soni saglanmaydigan va to‘rttadan oshmaydigan zarra-
chalar sistemasiga mos keluvchi to‘rtinchi tartibli operatorli matrisa bloklarga ajratish orgali tadqiq qilin-
gan. Bu holda o‘rganilayotgan operatorli matritsa Fok fazosining girgilgan to‘rt zarrachali gism fazosida
ta’sir giluvchi chizigli, chegaralangan va 0‘z-0‘ziga qo‘shma operator bo‘ladi. Avval, quyi va yugori blok
elementlar spektrlari orasidagi bog‘lanishlar tavsiflangan. Berilgan operatorli matritsaning muhim spektri
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ko‘pi bilan 7 ta kesmalar birlashmasidan iborat bo‘lishi asoslab berilgan. Bunda uchinchi tartibli operator-
li matritsaning muhim spektri ko*pi bilan 3 ta kesmalarda iborat bo‘lishidan va bu operatorli matritsa ko*-
pi bilan 4 ta xos giymatga ega bo‘lishi hagidagi ma’lumotdan foydalanilgan. Birinchi tartibli, ikkinchi tar-
tibli va uchinchi tartibli operatorli matritsalar spektrlari ichma-ich joylashganligi keltirib chigarilgan.
Faraz gilaylik, T~ d o‘lchamli tor, C— bir o*lchamli kompleks fazo, LZ((’ﬂ"d)n) esa (T%)"da anig-
langan kvadrati bilan integrallanuvchi (kompleks giymatli) funksiyalar Gilbert fazosi bo‘lsin, n = 1,2,3.
Quydagicha belgilashlarni kiritamiz:
3y = C Hy = Ly((T9)"), n=123;
m
HEM™ = @ H,,0<n<m<3
k=n
Xususiy holda H©% = H, @ H, ® H, @ H,. Odatda, bu fazoga Fok fazosining girgilgan
to‘rt zarrachali gism fazosi deyiladi. £ (*3) fazoda aniglangan quyidagi 4-tartibli A, operatorli matritsa-
larni garaymiz:
Ago  HAp1 0 0
A = UAor  Anp pA1z 0
w A Ay |
0 uAi, 22 HAz3
0 0 uAzs  Asz
bunda A;j:H; - H;, i <j, i,j =0,1,2,3 matritsaviy elementlar quyidagi tengliklar bilan anig-
langan:

Agofo = €fo; Aorh = f v(t)f1(D)dt;
Td
(A11 f1)(ky) = (5 + u(k1))f1(k1);
Braf)k) = [ v©f; G0

Td
(Azz f2)(kq, k3) = (5 +u(ky) + u(kz))fz(kl; ky);

(asf)Gerrk) = [ 0@ fi ke ko, Ot
T4
(Ass f3)(kq, ko, k3) = (5 +ulky) +ulky) + u(k3))f3(k1,k2, ks).
u yerda, u > 0O-tasirlashish parametri, € —haqigiy son, v(:) va u(-) funksiyalar orda anig-
Bu yerd 0-tasirlashish p tri haqiqiy funksiyalar T¢ torda anig
langan haqiqiy giymatli uzluksiz funksiyalar. Parametrlarga quyilgan bunday shartlarda A, operatorli
matritsa H (°3) Gilbert fazosida chizigli, chegaralangan va 0‘z-0‘ziga qo*‘shma operator bo*ladi.
Dastlab, A, operatorli matritsaning spektrini o‘rganish uchun quyidagi yordamchi operatorlarni
garaymiz:
A UA
h(l):g_[(o,l) Ny T h(l) ::( 0*0 01>;
H H HAp1  Agg
@ @ Ago  HAp1 0
h, i HOD 570D p 2= | pAy A pAg
0 HA1, Az
D), 7,(2,3) @23) y® ._ (Azz .UA23).
H,":H ->H , H” = ¥ ;
k K HAzz  Azz
Ay UA1 0
Hl(tz)lj'f(m) - KO3 H,(lz) =| uAl, Ay pAgs |
0 HAzz  Ass
a = 1,2 sonlari uchun hff‘) va Hfl“) operatorli matrisalarning spektrlarini tadgiq gilamiz.
h,(f) operatorning spektri.
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Chekli o‘Ichamli qo‘zg‘alishlarga muhim spektrning o‘zgarmasligi hagidagi mashhur Veyl teore-
masiga ko‘ra,

Oess (hl(ll)) =[e+m; e+ M]
Tenglik o‘rinli bo‘ladi, bu yerda m va M sonlari quydagicha aniglangan:
m = min_gpa u(k,), M = max; cyd u(kq).

¢)) . . - . . ] .
h,,~ operatorning diskret spektrini aniglash magsadida C\[e + m; € + M] sohada regular bo‘lgan

. v2(t)dt
Ay (2) =g—z—u? fm,
Ta

funksiyani garaymiz. Odatda, A, (+) funksiyaga rH

.~ operatorga mos Fredgolm determinant deyila-

di.
1-tasdiq. z € C\[e + m; € + M] soni h,(f) operatorning xos giymati bo‘lishi uchun 4, (z) = 0 bo*-
lishi zarur va yetarlidir.
Bu tasdigdan quydagi natija kelib chigadi:
h,(f) operatorning diskret spektri
Ogisc (hﬁl)) ={zeC\[e+me+M]:A,(2) =0}
kabi aniglanadi.
Ay () funksiyaning monotonlik xossasiga ko‘ra, h,(f) operator ko‘pi bilan ikkita oddiy xos giymat-
larga ega bo‘lib, ulardan biri € + m.dan chapda, ikkinchisi esa € + M dan o*ngda joylashgan bo“ladi.
(2) . .
h,;~ operatorning spektri.
2-tasdig. h,(f) operator muhim spektri uchun
Oess (hff)) = [e + 2m; e + 2M]U U {u(kl) + O4isc (hlsl))}
k€T
tenglik o‘rinli. Bundan tashqari, o, (hff)) to*plam ko“pi bilan uchta kesmalar birlashmasidan ibo-
rat bo*ladi.
h,(f) operatorli matrisaning diskret spektrini o‘rganish magsadida C\o, (hff)) sohada regular
bo‘lgan

o v2(t)dt
Qlz) =e—z “Tl INCET0)

funksiyani garaymiz. U holda z € C\ o, (h,(f)) soni h,(f)operatorli matrisaning xos giymati bo‘li-
shi uchun Q,,(z) = 0 bo‘lishi zarur va yetarlidir. Shu sababli
Gaise (h?) = {2 € O\ 05 () : 2(2) = 0}
tenglik o‘rinlidir. Aniglanishiga ko‘ra, Q,, () funksiya R\, (hff)) to‘plamda monoton kamayuv-
chi funksiya ekanligidan hff) operatorli matrisa ko‘pi bilan to‘rtta oddiy xos giymatlarga ega bo‘lishi ke-
lib chigadi.
Hfl“), a = 1,2 operatolarning spektrlari.
3-tasdiqg. Hftl) operatorli matrisa sof muhim spektrga ega va
o ( H,SZ) ) = [¢ 4+ 3m; e + 3M]U U {u(ky) + u(ky) + o4isk (hl(ll))}.
kq,k,€TA
Bundan tashgari, o ( Hl(f) ) to‘plam ko‘pi bilan uchta kesmalar birlashmasidan iborat bo‘ladi.

4-tasdiq. Hl(f) operator sof muhim spektrga ega bo‘lib,

0( H,(lz) ) = 0( Hﬁl) ) U U {u(ky) + o4isc (h[.(LZ))}

k,eTd
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tenglik o‘rinlidir, bundan tashqgari, o ( H,(f) ) to‘plam ko‘pi bilan yettita kesmalar birlashmasidan
iborat bo‘ladi.

Ta’kidlash joizki, ko*p hollarda, H,(f) operatorga A, operatorli matrisaga mos kanal operator deyi-
ladi va 0,5(A,) = o (H ) tenglik o*rinlidir.

Yuqorida keltirilgan fikr-mulohazalardan

o(Ajz3) C 0( H,(ll) ) c 0( H,(lz) ) = aess(cflﬂ)
Spektral munosabatlar kelib chigadi.
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C \ N -PARABOLIK KO‘PXILLIKDA POLINOMLAR FAZOSI

Annotatsiya. Biz ushbu magolada kompleks tekislikdan natural sonlarga mos nugtalarni chigarib
tashlash orgali hosil gilingan ushbu X = C \ N bir o‘Ichamli kompleks ko*pxillikni ko‘rib chigamiz.

Ishning magsadi ushbu ko“pxillikning parabolikligini ko‘rsatish va bu parabolik ko‘pxillikda polinomlar
fazosini tadgiq etishdan iborat.

Armomauuﬂ. B cmamuve mui paccmampueaem OOHOMeprllZ KOMNJIEKCHbILL MHO2COYJ1EH, 06p61306aH-
Hblll 8blYUMAHUEeM moueK, coomeemcmeyruyux HamypaibHbiM 4YUcCiam, us KOMNJIEKCHOU NJI0CKOCHU.

UEJZb pa607’l’lbl — nokaszamo napa60ﬂuqucmb Imo2o MHO204JlIeHa X - C \ N U u3yuunmsv npocmpaH-

CMeE0 MHO2OYJIE€HO68 Om 5moco napa6012uuecxoeo MHO2O0YJIEeHA.
Annotation. In this article, we consider this one-dimensional complex polynomial formed by sub-
tracting points corresponding to natural numbers from the complex plane. The aim of the paper is to

show that this polynomial X = C \ N is parabolic and to study the space of polynomials in this para-
bolic polynomial.

Kalit so‘zlar: Shteyn ko*pxilligi, plurisubgarmonik funksiyalar, S —parabolik,S* — parabolik,
polinom, parabolik ko*pxillik.

Kniouesvie cnosa: mnozoo6pasue Ilmeiina, nuopucybzapmonuueckue gyrkyuu, S — napaboiu-
*
ueckue, S — napabonuueckue, NOTUHOMUATbHbIE, NAPAGOTULECKOE MHO2000pa3Ue.

Key words: Stein manifold, plurisubharmonic functions, S — parabolic, S’ — parabolic, polyno-
mial, parabolic manifold.
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