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Annotatsiya. Ushbu Xy =0 Ligvill tenglamasiga tengkuchli bo‘lgan

z'(x) =x+2°(x) Rikkati tenglamasi yechimi uchun Teylor formulasi bilan bog ‘liq

rekurrent-differensial tenglamalar sistemasi o ‘rganilgan.
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AHHomayus. VccaedoeaHa cucmema peKyppeHmHo-OuggepeHyuanbHbIX ypasHeHull,

Z'(x)=x+z"(x)
cessanHas ¢ ¢opmynoli Telinopa 0ns peweHuss ypasHeHuss Pukkamu

b

v'+ xy =0
5K8UBA/ICHMHAS ypasHeHUo JIuysunis

Kniouesbte cnoea: pexkyppeHmHo-ougpgepeHyuaibHoe ypasHeHue, NOAUHOMUAAbHbIL

mpey20/bHUK, beCKOHeuHasi cucmema, ypasHeHue JIuyeuiis, npubaudxceHHoe peuleHue.
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Abstract. It is studied a system of recurrent differential equations related to the Taylor

v+ xy =0

formula for the solution of the Liouville equation - that is equivalent to

Riccati equation z(x)=x+ z_{'ﬂ.
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Parametrga bog‘liq chizigli tenglamalarni kichik parametr usuli bilan

v (x)=a (x)y (x)+b (x)v_ (x)+c (x), n=012..

(D
ko‘rinishidagi rekurrent-differensial tenglamalar cheksiz ~sistemasiga keltirish

mumkinligi yaxshi ma’lum, bunda Y 0(X) berilgan deb qaraladi. Bu sistemada

no’malumlar birin-ketin integrallash yo‘li orqali hisoblanadi. Amaliyotda (1)
sistemadan farqli

Bl (x) =a, ()P (x) b, (x)(B)) +¢, (x)B" (x) (2)
ko‘rinishdagi tenglamalar sistemasiga keltiriladigan masalalar uchraydi. Xususan,
a (x)=(k+1x, b (x)=L ¢ (x)=k-1

bo‘lgan hol Liuvill tenglamasi uchun

k
kombinatorik masalaga tengkuchli. Bu yerda E(x) ko‘phadlardan iborat bo‘lib, u

binomial koeffitsientlar kabi uchburchak hosil giladi.
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(2) munosabatdan bevosita quyidagi xossalar kelib chiqadi: 1) agar K = juft
. Tk -.
k E_ l] — ].
bo‘lsa, B (%) bu'? -darajali, agar toq bo‘lsa, ' 2 ' -darajali ko‘phad; 2)
d“" :deg FI'I"{_‘{] deyilsa, d::_". :d: +1’ n=223..n-1k 21121...,.?1 - 1.
(2) formuladan
P’ () =(n+D)x+(n- D (x) B ) =B () +(n- 2P (x)
P! (x) =(k + DxP*" (x) +(P*) +(k- DP*"'(x)  Fl. =(P/(x))+ 2xP*(x)
B.(x) =(B'(x))+xB(x)
0, k<0
P (x) =10, k =n
. s |n!, k=n+1,__. _ _
tengliklarga ega bo‘lamiz, agarda - bo‘lsa (n=0, 1, 2..., k=0, 1, 2,
).
Endi Y TX =0 tenglamani garaymiz. Uning yechimi elementar funksiyalar

orqali, ular ustida algebraik amallar va integrallash amali bilan ifodalanmaydi (J.Liuvill
teoremasi) [1, 2]. Bu tenglama

Z'(x)=x+z"(x) @)
Rikkati tenglamasiga tengkuchli.

Teorema. (4) tenglamaning yechimi 2(X) ychun



7" =nlz"" +Z P"(x)z"
©)

formula o‘rinli.

0 —
Isbot. " =1 bo‘Isa (4) formula R (x)=x ekanligidan kelib chigadi. Xuddi shu

singari " =2 bo’lsa (4) tenglik (3) jadvalning ikkinchi satridan hosil bo’ladi. (4) tenglik
N ychun o‘rinli bo‘lsin [3, 4, 5]. U holda

zZ" =m+ Dz (x+27) +E(R,“{.*{])'z“ +I£'P““ (x)kz" (x+z27) =

k= k=

=(n+Diz" +(n+Dxz" + E(R,“{x])'z“ + E’k*«:Pﬂ“ (x)z" + ZI{_P” (x)z".

So‘ngi ikki yig‘indini
NP (027 =X (k+)xP (02 Y kP ()2 =Y (k- DR (02
ko‘rinishiga keltirib olamiz.

Demak,

2" =+ )1z™ +“n +1)x+(n- l)P,,""{x]] "+ 77+

(P"'(x)) +(n- 2)P"*(x)

o)

k=2

(P'(x)) +xP'(x)

(P--H{-”). +(k+1D)xP " (x)+ (k- P (x)|z" + (P.i{x]). +2xP’(x)|z +

=+

=(n+)1z" + P (x)z" + P (x) 2" +£ P (x)z" +

+P (x)z+P. (x)=(n+1)!z"" +£'P““+_{_~r:]z“.

Xulosa. Matematikaning bir gator masalalari cheksiz noma’lumli differensial
tenglamalar sistemasiga ketiriladi. Bunday sistema rekurrent ko‘rinishdagina bo‘lsagina
yechiladi. Maqgolada shu turga mansub sistema namunasi o‘rganilgan. Mulohazalar

cheksiz differensial tenglamalarni o‘rganishga asos bo‘lib hizmat giladi.
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