[Mudorop yunmuru yuyn EBxnupn dopmynacu:

a=2mn: b=m’-n?: c=m?+n?,

Oy Oupnuk aiijaHaza palyoOHaAl KOOPAMHATAIM HYKTajllap MabHOCHIA Kapauliuk.
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Oupnuk aimanaga €raagu. by Tenrmamama X,y map panmonan conmapadp. AKCHHYA
OWpnuK alnaHagarm panuoHan KOOpAWHATAIM HYKTa TNPUMUTUB nu}arop yuIurdHU
Oepanu. bynman d¢oiinanann6 EBkimug ¢opMynacMHH TPUTOHOMETPUK YCyJl OWJIaH Xam
YUKapUIl MyMKHH Oynamu[2].
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N ;Oj X VKkupma paumoHan KOOpAMHATAIM HYKTa OYIJICHH.

Y xonma anrebpauk Wyn OunaH P HYKTa KOOpJIWHATAAPUHHU TOMHII MYMKHH:

m m 2
) () 2.
p n) \n _ 2mn  m<-n

m)? m? m2+n2 m24n?
Y +1 Y +1

Mynnait kumubd X VKugaru MXTUEPHUM palloHan COHra OWpIHK ailaHaJard paruoHal
KOOPAMHATAIA HYKTa MOC Ke€Jap 3KaH.

AkcuHua ¢apa3 KuIaiIuk P(X; Y) OUpNHK aillaHafard palnuoHal KOOpAUHATAIU

HyKkTa O¥yincuH. Y Xonga P HyKTaHHHT X yKpmarn crepeorpaduk mpoekimscH P

| X
yim0y KoOpJuHATara ira OYiaau: P (m@} [3-4]. Tyfpu uM3MKmaru pamyoHan COHJAp

Ba OWpIMK aljaHajard paluMoHa]d KOOpAWHATAIM HYyKTajap opacuga Oup Kuimariu
MOCIUK, TYFpPU YHU3MKJArd palyoHal KOOpAMHATAIM HYKTaJapHU pauuoHal (QyHKIUSIap
épaamuaa OMpAMK ailaHafard palMoHajd KOOpPAMHATAlM  HyKTajapra akCJIaHTHPUII
MYMKHH.
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TENGLAMALAR SISTEMASINING UMUMIY YECHIMINI JORDAN FORMASI
YORDAMIDA TOPISH

Obilov Hasan Xolmirza o‘g“li
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Samargand davlat universiteti talabasi

Annotatsiya: Chizigli differensial tenglamalar sistemasini asosan yechish usuli sifatida
Eyler tenglamalarini qo’llash orqali yechiladi. Ze’ro bu usulda, xios vektorlarni topish yoli keng
qo’llaniladi. Chiziqli differensial tenglamalar sistemasini matritsaviy usulda yechish yo’li bu
xos vektor va bog’langan vektorlardan foydalangan holda Jordan formasiga keltirib umumiy
yechim topiladi va bu sistemani yechishni ancha qulaylashtiradi va yechim aniq topiladi.

Kalit so’zlar: O’zgarmas koeffisientli n - tartibli bir jinsli chizigli differensial
tenglamalar; Xos sonlar; xos vektorlar; Jordan normal forma; Jordan matritsasi; Jordan
katagi.

O’zgarmas koeffisientli n - tartibli bir jinsli chizigli differensial tenglamalar sistemasi

x'=A-x(t) (D)
berilgan, bunda
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Bunday sistemaning umumiy yechimlar sistemasi n ta chizigli funksiyani o’z ichiga

olishi kerak. Xos sonlar va xos vektorlar usulidan foydalangan holda yechimni topishda ko’p
hollarda xos vektorlar soni n dan kam ekanligi ma’lum bo’ladi, ya’ni, shunday sistemalar borki,

ular uchun fagat xos vektorlardan iborat bazis mavjud emas. [3] Bunday holda yechimni boshga
usul bilan, masalan, anigmas koeffitsiyentlar usuli yordamida topish mumkin. Birog, umumiy
yechimni topishning umumiyroq va isbotlangan usuli mavjud. Bu har ganday kvadrat matritsani
Jordan normal formasi deb ataladigan formaga keltirish usulidir

(umuman olganda, bu kompleks maydonga to’g’ri keladi). Matritsaning Jordan formasini va
Jordan bazisini bilgan holda, tenglamalarning sistemasining umumiy yechimini korsatish
mumkin.[1]

Amalda 2 va 3- tartibli differensial tenglamalar sistemasi ko’p uchraydi.Shuning uchun,
bunday sistemalarda yuzaga kelishi mumkin bo’lgan Jordan formalarining barcha ko’rinishlarini
va ularga mos keladigan umumiy yechim formulalarini ko’rib chigamiz. Jami 10 ta turli holat
mavjud (2x2 matritsa uchun 4 ta 3x3 matritsa uchun 6 ta ).[4]

Masalan, n = 3 uchun A, ikki karrali va 4, oddiy xos qiymat bo’lib 4, ning geometrik

rangi 2 ga teng bo’lsa bu holda Jordan matritsasi quyidagi ko’rinishda bo’ladi:

A, 0 0
(n 2 c.).
0 0 A,

Bu hol uchun (1) tenglamalar sistemasi umumiy yechimi:
X(t)=Cqe 4 ¥, + Coe "lLrL’: +Cge 1= 1
ko’rinishda ega, bunda V,,V;,V; xos vektorlar. Yana quyidagi ko’rinishini ko’rib chigsak:
n=3 bo’lganda matritsa xarakteristik ko’phadi:
(A M*(A- )
Geometrik karralisi esa:
)\,1 ‘ k1:2 ‘ 31=1

Ao ‘ k2:1 ‘ So=1
Bulardan foydalangan holda Jordan matritsasini hosil gilsak:
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A, 1 0
0 i, 0 )
0 0 A,
Qolgan chizigli erkli xos vektor V1 bog’langan V; vektor orgali topiladi:
(A- 7\,1E)V2:V1.

Qolgan Ayxos giymat (ikkinchi Jordan katagiga to’g’ri keladi) yuqoridagidek tenglama
orqgali V3 xos vektorni ifodalaydi. Tenglamalar sistemasi umumiy yechimi esa:
X(t)= Cre 22tV + Coe 12f (Wt + 1) + Cae 2715, [2]

Birinchi Jordan katagi ikkinchi Jordan katagi
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MAXAJLJIMA XOM-AIIEJIAPTA ACOCJIAHTAH FOKOPU UCCUKJIUKKA
YNJAMJIN KEPAMUK IIJIMTAJIAP

RN

A.U. Mycmadgpoes
VaMY JKuzzax ¢hunuanu “Buomexnonozusn’” kageopacu yxumysuucu

Annomayun: Ywby maxonaoa wkKopu xapopamea YUOAMAU KePAMUK NIUMAIAPHU
myscaccamnauiean Kyeéul dHepeusicued dcociaHud mauépraul mexHoio2UsACU KeAmUupuieaH.
Kepamuk naumanune acocunu mawikui 35myéuu MUHEPALIAPHUHE MEXHUK 6d UKMUCOOUL
KYpCamKu4aapu mygpucuoa MaviyMomiap Keimupuiuo, acociap u3oxiaHeaH.

Kanum cyznap: Kyéw snepeusicu, kepamuk nauma, oK0pu Xapopamiu UCCUKIUK Manoau.

Pecniybnukamusza Gpaonust 1opuTaéTrad YuHHA OyroM Talépiall TalKuiIoTIapu Kapou
KpEMHHUI acocuJar KepamHK IUIMTaJaplaH YWHHU MaxCyJOTJIapUHM CHHTE3 KWINIIAA
doiinanann0® kenumMoxaa. KapOua kpeMmHu# acocupard KepaMuK IIMTa OyTyHI'M KyHJa
pecniyonMkamMusia — WIUIA0 — YMKapWIMalad, HUMIOPT  Wynu  OuimaH  onud  Kemuoh
doiinananummoria. KepaMuk MIIUTaHUHT TAapKUOMHU TaIIKWJI KHJIYBYM KapOuj KpeMHHUH
MaTepuaiy TaOWMUN XoJjaTaa pecrnyOJMKaMH3Ja MaBKyJd SMaciIMITMHU XucoOra ojiraH XoJjjaa
UMIOPT MaxcyjoTiapiaH OyiaraH 4YuHHM OyloM Taiépiaml IMJIMTaCHHU MaxaUIMH XOM —
aménapra acociaHu0 Talépnain UMKOHUSTIIAPH XaM MaBxXy/]

TomkeHT BunosaTn KymMyIlIkoH TOF/IapuiaH TONWITaH KEPAMUK CEPIIEHTUHHU KaTTa Ky€Ell
ne4yujia 3puUTHO YHJAH MCCUKJIMKKA YMJAMJIM OJIOBOApJOLI KEpaMMK IUIMTalapHU HIu1ad
YUKapHUIAa KarTa KyEem neuugaH (poiaHaHUIT MaXaUTMid XOM-alié acocHia UMIOPT YPHUHU
OocaguraH KepamMHKalapHU ONTHMAUIALITHPUIITra HIUIA0 YUKAPUIIHM TalIKWAI STULIIHUHT
TEXHUK-UKTUCOAMN KYpcaTKUUJIapuHH acociad Oepaau

CepneHTHH MUHEpAJUIApUHUHT 3appadanap Karraiaurd, Malvern masterizer 2000
ananmu3atopunaru ISO 24235 xankapo craniapTiapura MyBoUK, Jazep Audpakiuscu Ouian
HypJIaHTaHJa CYIOK MYyXHMTJa TapKaJraH YaHr 3appajapu OujaH TapKalaguran Epyriuk
MHTCHCUBJINTUHY aHMKJIAIl OpKAJIW aHUKJIAHAM. 3appadanap KaTTaIMTMHUA TaKCUMJIAHUIINA 1—
pacmjia KeITHPUJIITaH.
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