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MUSBAT ANIQLANGAN MATRIRSALARNING SHUR TO‘LDIRUVCHISI
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tenglamalari kafedrasi o ‘qituvchisi

Annotatsiya. Ushbu maqolada Musbat aniglangan Blok matritsalarni Shur
to’ldiruvchisi haqida tushuncha , Musbat aniqlangan matritsasini qo’llash , Musbat
aniglangan matritsasiga oid bir nechta teoremalar va misollar berildi.

Annotation. Annotation. This paper provides an overview of the Positive Block
matrix, the application of the Positive matrix, and several theorems and examples
related to the Positive matrix.
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M,, da A berilgan bo‘lsa, S, M,, da anilanib, chiziqli xarita bo‘Isin
Sa(X) =A°X, XeM,, (1)
Bu erda A°X A va X ning Shur ko‘paytmasi. Chiziqgli operator normasi haqidagi
ta‘rifiga ko‘ra,
ISall = sup || Sa()Il = sup [| SaCOIl (2)
IX11=1 IXlIs1

1A-B|l < II1A ® Bl = ||Alll| B (3)
Bizda quyudagi munosabat bor
1Sall < 1IAll (4)
IS4 1| isning anig giymatini topish umuman giyin muammo.
Ba‘zi maxsus holatlar osonroq.
3-teorema (Shurteoremasi). Agar A musbat bo‘lsa, u holda
ISall = maxay (5)
Bo‘ladi.

Isbot. || X]|| < 1 berilgan bo‘lsin. 2.2.1-teoremaga ko’ra [;* )I(] > 0. U holda

1-lemmadan [ﬁ ﬁ] > 0 tengsizlik o’rinli bo’lishi kelib chiqadi. Demak, bu ikki blok

matritsaning Shur ko ‘paytymasi musbat bo‘ladi; ya‘ni,

[ A1 A -X] 0

A-X) A-1|~
Shunday qilib, 2-taklif bo‘yicha, ||A-X|| < ||A-I|| = maxa;;. Ya’ni, |[|S,]| =
maxa;;
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4-teorema. A ixtiyoriy matritsa bo‘lsin. U holda ushbu
ISall < inf{IXNNYIle : A= XY} (8)
Tengsizlik o‘rinli
Isbot. A = X*Y berilgan bo‘lsin. U holda
XAff YilY - ); g] [)0( g]zo (9)
Endi agar Z |[|Z|| <1 bo‘lgan har ganday matritsa bo‘lsa, u holda [ZI* ﬂ > 0.

Shunday qilib, Shur ko‘paytmasi uning 8) musbat matritsi bilan musbat bo‘ladi; ya‘ni,
X*xX)-1 A-Z
>0
A-z) Y)-I
Demak, 3 teoremadan

1 1
1A~ ZIl < [IX°X) - 12| (YY) - 11|z = X[ Y] (10)
Bundan [[Sall < lIXIIYlc -
Monotonlik va qavarilik. £L;, (H) H dagi o‘z-o‘ziga qo‘shma (Ermitian)
operatorlar fazosi bo‘lsin.
Bu haqgiqgiy vektor maydoni. Musbat operatorlarning £, (H) to‘plami bu fazoda
qavariq konus. Qa‘tiy musbat operatorlar to‘plami L, (H) bilan belgilanadi. Ochiq
L o () to‘plam gavariq konus bo‘ladi.
FOYDALANILGAN ADABIYOTLAR
1. Sh.A.Ayupov, B.A.Omirov, A.X.Xudoyberdiyev Chizigli algebra . Darslik 2023
y.
2. A. C. Mumenko, OpmurtoBa K-teopus. Teopus xapakTepuCTHIECKUX KIIACCOB,
MeTObI PYHKIIMOHAIBHOTO aHanu3a, Y MH, 1976, Tom 31
3. C. II. HoBukoB , AnreOpamdeckoe IOCTPOCHHE M CBOWCTBA HPMHUTOBBIX
AHAJIOTOB Z-TEOPHUHM HAJ KOJbLAMHA C WHBOJIOINMEN C TOYKU 3pPCHUSA
raMUJIBTOHOBOTO dbopmanusma. Hexkotopeie [IPUMEHEHUS K
¢ depeHIrnanbHO TONOJOTUH M TEOPHM XapaKTEepPUCTUYECKHX KJIaccoB. I,
N3B. AH, cep. maTeM.
®.I"'anT™maxep. Teopust matpur. JlutPec. 2018, 581 c.
Leonard E. Fuller. Basic Matrix Theory JlurPec. 2017, 256 c.
R. Bhatia Matrix Analysis Springer-Verlag, New York, 1997
Richard Bellman. Introduction to Matrix Analysis in 1997 426 p.
Sh.A.Ayupov, B.A.Omirov, A.X.Xudoyberiyev, F.H.Haydarov Algebra va
sonlar nazariyasi. Toshkent 2019 296 s.
9. Yisong Yang. A Matrix Trace Inequality, Journal of Mathematical Analysis and
Applications, 133 (1988), pp. 573-574.

© N bk

&% https://journalss.org [ 52 ] 71-son_3-to’plam_lyun -2026

-y
<Xz


https://journalss.org/
https://www.google.co.uz/search?hl=ru&tbo=p&tbm=bks&q=inauthor:%22Leonard+E.+Fuller%22
https://www.amazon.com/Rajendra-Bhatia/e/B001IYVB14/ref=dp_byline_cont_book_1

v L o ISSN:3030-3621
------------------- Ta'lim innovatsiyasi va integratsiyasi e ———————

10. N.Tosheva, M.Shodiyev. Ermit matritsalari va ularning xossalarini “bumerang”
metodi orqali o‘rganish PEDAGOGIK MAHORAT Ilmiy-nazariy va metodik
jurnal MAXSUS SON

11. Ando T. Concavity of certain maps on positive definite matrices and
applications to Hadamard products. Linear Algebra and Applications. Vol. 26,
1976, P. 203-241.

@9 nhttps://journalss.org [ 53 ] 71-son_3-to’plam_lyun -2026



https://journalss.org/

