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Annotatsiya: Ushbu maqolada teskari spektral masalalar usulidan foydalangan 

holda cheksiz  zonali  davriy  funksiyalar  sinfida moslangan manbali nochziqli 

Shredinger tenglamasini integrallashda qo‘llaniladigan, moslangan manbali 

nochiziqli Shredinger tenglamasi uchun Dubrovin differensail tenglamalar sistemasi 

keltirib chiqarilgan.  

 Kalit so‘zlar: Nochiziqli  Shredinger   tenglamasi,  Dirak  operatori, teskari 

spektral 

masala, spektral berilganlar, Dubrovin tenglamalar sistemasi. 

          

 

Ushbu ishda quyidagi  

{
 
 
 

 
 
 

𝑝𝑡 = −𝑞𝑥𝑥 + 2𝑞(𝑝
2 + 𝑞2) + 𝛼(𝑡)(𝑝2(𝑥0, 𝑡) + 𝑞

2(𝑥0, 𝑡))𝑝𝑥 +

+(𝛽(𝑡) + 𝛾(𝑡)(𝑝2(𝑥1, 𝑡) + 𝑞
2(𝑥1, 𝑡))𝑞 −

−∫ 𝛿(𝜆, 𝑡)𝑠1(𝜋, 𝜆, 𝑡)[𝜓1
+(𝑥, 𝜆, 𝑡)𝜓2

−(𝑥, 𝜆, 𝑡) + 𝜓1
−(𝑥, 𝜆, 𝑡)𝜓2

+(𝑥, 𝜆, 𝑡)]𝑑𝜆
∞

−∞

𝑞𝑡 = 𝑝𝑥𝑥 − 2𝑝(𝑝
2 + 𝑞2) + 𝛼(𝑡)(𝑝2(𝑥0, 𝑡) + 𝑞

2(𝑥0, 𝑡))𝑞𝑥 −

−(𝛽(𝑡) + 𝛾(𝑡)(𝑝2(𝑥1, 𝑡) + 𝑞
2(𝑥1, 𝑡))𝑝 +

+∫ 𝛿(𝜆, 𝑡)𝑠1(𝜋, 𝜆, 𝑡)[𝜓1
+(𝑥, 𝜆, 𝑡)𝜓1

−(𝑥, 𝜆, 𝑡) − 𝜓2
+(𝑥, 𝜆, 𝑡)𝜓2

−(𝑥, 𝜆, 𝑡)]𝑑𝜆  
∞

−∞

(1)

   

ko‘rinishdagi  yuklangan hadli nochiziqli defokuslangan Shredinger tenglamasini 

        0 0 0 1=0 =0
, , , , , , , 0,

t t
p x t p x q x t q x x x x R t с const      (2) 

boshlang‘ich shartlarini qanoatlantiruvchi    , , ,p x t q x t  yechimini davriy 

cheksiz zonali funksiyalar sinfida topish masalasini qaraymiz. Bu yerda  ,p x t  va

 ,p x t lar ushbu  

   

   

2 1

2 1

, ( > 0) ( > 0) 0 ,

, ( > 0) ( > 0) 0

x t

x t

p x t C t C t C t

q x t C t C t C t

 

 
    (3) 

silliqlik shartlarini qanoatlantiruvchi x o‘zgaruvchi bo‘yicha  - davrli 



JOURNAL OF NEW CENTURY INNOVATIONS 
 

 https://journalss.org/index.php/new                                             Volume–102_Issue-1_Iyun-2026 
310 

funksiyalar.  

(1) - (3) Koshi masalasining yechimini, quyidagi  

1

2

( )0 1 ( , ) ( , )
( , ) , , 0, , (4)

( )1 0 ( , ) ( , )

y xp x t q x tdy
L t y y y R t y

y xq x t p x tdx

 
  

 

      
          

        

 Dirak operatoriga qo‘yilgan teskari spektral masala usulidan foydalanib 

topamiz. (4) tenglamalar sistemasiga qo‘yilgan davriy va yarimdavriy  

(0, , , ) ( , , , )y t y t       chegaraviy masalaning xos qiymatlarini ( , ),n t n Z    

orqali, (4) tenglamaga qo‘yilgan 
1 1(0, , , ) 0, ( , , , ) 0y t y t       Dirixle chegaraviy 

masalaning xos qiymatlarini ( , ),n t n Z    orqali, belgilaymiz. (1) tenglamadagi 𝛼(𝑡), 

𝛽(𝑡), 𝛾(𝑡) lar berilgan uzluksiz chegaralangan funksiyalar,  𝛿(𝜆, 𝑡)   berigan uzliksiz 

funksiya bo‘lib 

𝛿(𝜆, 𝑡) = 𝑂 (
1

𝜆
) , 𝜆 → +∞ asimptotikani qanoatlantiradi. 

𝜓±(𝑥, 𝜆, 𝑡) = (𝜓1
±(𝑥, 𝜆, 𝑡), 𝜓2

±(𝑥, 𝜆, 𝑡)) 

Funksiyalar  esa  (𝜓±(𝑥, 𝜆, 𝑡) = 1 shart bilan normallangan), (4) Dirak 

tenglamalar sistemasining Floke yechimlari. 

1-teorema. Aytaylik 𝜓±(𝑥, 𝜆, 𝑡),    , , , , , > 0p x t q x t x R t  funksiyalar (1) - (3)  

Koshi masalasining yechimilari bo‘lsin. U holda (4) Dirak operatorining 

      , , , , , 1,n n nt t t n Z          spektral berilganlari quyidagi Dubrovin 

differensial tenglamalar sistemasining analogini qanoatlantiradi:  

𝜕𝜉𝑛(𝜏, 𝑡)

𝜕𝑡
= 2(−1)𝑛𝜎𝑛(τ, t)ℎ𝑛(𝜉) {(𝑝(𝜏, 𝑡) + 𝜉𝑛(𝜏, 𝑡))

2
+ 𝑞𝜏(𝜏, 𝑡) + 𝑞

2(𝜏, 𝑡)

+ 𝜉𝑛
2(𝜏, 𝑡) − 𝛼(𝑡)(𝑝(0, 𝑡) + 𝜉𝑛(𝜏, 𝑡))[𝑝

2(𝑥0, 𝑡) + 𝑞
2(𝑥0, 𝑡)]

+
1

2
[𝛽(𝑡) + 𝛾(𝑡)(𝑝2(𝑥1, 𝑡) + 𝑞

2(𝑥1, 𝑡))] ∫
𝛽(𝜆, 𝑡)𝑠1(𝜋, 𝜆, 𝑡)

𝜉𝑛(𝜏, 𝑡) − 𝜆
𝑑𝜆

∞

−∞

} , (5) 

       𝜉𝑛(𝜏, 𝑡)|𝑡=0 = 𝜉𝑛
0,         𝜎𝑛(τ, t)|𝑡=0 =

𝜎𝑛
0,     𝑛𝜖ℤ                                                             (6) 

ℎ𝑛(𝜉) = √(𝜉𝑛 − 𝜆2𝑛−1)(𝜆2𝑛 − 𝜉𝑛)√ ∏
(𝜆2𝑘−1 − 𝜉𝑛)(𝜆2𝑘 − 𝜉𝑛)

(𝜉𝑘 − 𝜉𝑛)2

∞

𝑘=−∞
𝑘≠𝑛

 

Bu yerda  𝜎𝑛(τ, t) = ±1  ishoralar   𝜉𝑛(𝜏, 𝑡)   spektral parametr  o‘z  lakunasi 

[𝜆2𝑛−1, 𝜆2𝑛] ning  chetiga kelganda qarama-qarshisiga o‘zgaradi. 
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