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UDK 378.1 

M – 39. 

 

«Aniq va tabiiy fanlarni masofaviy o'qitishning dolzarb masalalari» 

atamasidagi Respublika ilmiy-nazariy konferentsiya materiallari to'plami. 

Nukus. NDPI bosmaxonasi. 12-13 aprel 2023 yil. 598 sahifa. 

«Aniq va tabiiy fanlarni masofaviy o'qitishning dolzarb masalalari» 

atamasidagi Respublika ilmiy-nazariy konferentsiya materiallari to'plamiga 

O'zbekiston Respublikasining oliy ta'lim muassasalari professor-

o'qituvchilari, katta ilmiy xodim-izlanuvchilar, magistrantlar, talabalar, 

ilmiy-tadqiqot instituti olimlari, kasb-hunar va umumiy o'rta ta'lim maktabi 

o'qituvchilarining tezislari kiritilgan. Aniq va tabiiy fanlarining dolzarb 

masalalari, zamonaviy tadqiqotlar va rivojlanish kelajagi, shu jumladan aniq 

va tabiiy fanlarni o'qitishning metodlari va innovatsion texnologiyalariga 

aloqador dolzarb masalalarini, yangi ilmiy kontseptsiyalar va muammolar 

bo'yicha materiallar jamlangan. 

 
Konferentsiya materiallari to'plami O‘zbekiston Respublikasi Vazirlar 

Mahkamasining 2018-yil 12-yanvardagi  “Ilmiy-innovatsion ishlanma va 

texnologiyalarni ishlab chiqarishga tatbiq etishning samarali 

mexanizmlarini yaratish chora-tadbirlari to‘g‘risida”gi    MK-24 sonli qarori 

va Ajiniyoz nomidagi Nukus davlat pedagogika institutining O'quv-usluniy 

Kengashi majilisining 2023-yil 17-apreldagi 6-sonli bayonnomasi bilan 

tasdiqlangan va chop etishga yuborildi. 
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Konferensiya tashkiliy qo'mitasi  

TARKIBI : 

 

1. B.Otemuratov  NDPI rektori, tashkiliy qo'mitasi raisi, f-m.f.d. 

2. N.Babaniyazova 
NDPI  ilmiy ishlar va innovatsiyalar bo’yicha 

prorektor, tashkiliy qo'mita raisi o’rinbosari, f.f.n. 

3 J.Allanazarov 
NDPi Ellikqala pedagogika fakulteti dekani, f-
m.f.n 

4 M.Nasirov NDPI sirtqi ta’lim bólimi boshlig’i, t.f.n 

5 A.Allamuratov 
Ilmiy tadqiqot, innovatsiyalar va ilmiy-pedagog 
kadrlar tayyorlash bo’limi boshlig’i, y.f.n.dotsent  

 

Konferensiya tashkiliy qo’mitasining 
ТАRКIBI: 

 

5. P.Kalxanov 
NDPI aniq va tabiiy fanlardi masofaviy o'qitish kafedrasi 

boshlig'i  

6. Q.Seitniyazov 
NDPI aniq va tabiiy fanlardi masofaviy o'qitish kafedrasi 

docenti 

7. N.T.Orınbetov NDPI Texnologik ta'lim kafedrasi docenti 

8. R.B.Idrisov NDPI tarix fanlari bóyınsha falsafa doktori  

9. A.Turekeeva NDPI pedagogika fanlari bóyınsha falsafa doktori  

10. X.Atadjanov 
NDPI aniq va tabiiy fanlarni masofaviy o'qitish kafedrasi 

katta o’qıtıvchisi 

11. M.Pirniyazova 
NDPI aniq va tabiiy fanlarni masofaviy o'qitish kafedrasi 

assistent-o'qituvchisi 

12. X.Qalmuratova 
NDPI aniq va tabiiy fanlarn masofaviy o'qitish kafedrasi 

assistent-o'qituvchisi  

13. B.Kosbergenov 
NDPI aniq va tabiiy fanlarni masofaviy o'qitish kafedrasi 

assistent-o'qituvchisi  

14. A.Umarova 
NDPI aniq va tabiiy fanlarni masofaviy o'qitish kafedrasi 

assistent-o'qituvchis 

15. A.Kunnazarov 
NDPI aniq va tabiiyǵıy fanlarni masofaviy o'qitish 

kafedrasi assistent-o'qituvchisi  

16. S.Ibrayimova 
 NMPI aniq va tabiiy fanlarni masofaviy o'qitish kafedrasi 

assistent-o'qituvchisi 
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upper regularization 𝑉 ∗ (𝑧, 𝐾):= 𝑙𝑖𝑚
𝑤→𝑧

𝑉 (𝑤,𝐾) of this function is called the Green’s 

function of 𝐾.  If  𝑉 (𝑧, 𝐾)  =  𝑉 ∗ (𝑧, 𝐾), we say compact set 𝐾 is regular. 

Let 𝐾𝑡 ⊂ ℂ
𝑘be a continuous family of regular compact sets. Our aim to find a relation 

between continuity of compact sets and continuity of their Green functions. 

Let 𝐾𝑡  be polynomial convex compact sets, i.e 𝐾𝑡  = 𝐾𝑡 ̂  =  {𝑧 ∈  ℂ
𝑘 ∶  |𝑃 (𝑧)|  ≤

 ||𝑃 ||𝐾𝑡  , ∀𝑝 𝑝𝑜𝑙𝑦𝑛𝑜𝑚𝑖𝑎𝑙}. 

Theorem 1.  Let 𝐾𝑡  ⊂ ℂ
𝑘,  𝑡 ∈  𝑀 be regular compact set and its Green function 

𝑉 (𝑧, 𝐾) is continuous by both  (𝑧, 𝑡) variables. Suppose that the following conditions 

are hold: 

 1. 𝐾𝑡 -is a polynomial convex; 

 2. There exist strictly increasing function 𝑢 ∶  [0; +∞)  →  [0; +∞),  such that    

𝑢(𝑑𝑖𝑠𝑡(𝑧, 𝐾𝑡 ))  ≤ 𝑉 (𝑧, 𝐾𝑡 ) and 𝑢(0)  =  0. Then 𝐾𝑡  is continuous. 

    REFERENCES 

   1.  Francois Berteloot and Fabrizio Bianchi, "Stability and bifurications in projective  

holomorphic dynamics" ,  Elsevier (2010).  

   2.  Azimbay Sadullayev,  “ТеорияплюрипотенциалаПримения ” ,     Saarbrucken 

(2012). 

 

INVESTIGATION IN AN INTEGRO - DIFFERENTIAL EQUATION OF 

PARABOLIC TYPE WITH NONLOCAL CONDITION 

Jumaev J.J. -  PhD, 

Atoev D.D.-  PhD student. 

Bukhara State University 

Let 𝑇 > 0 be fixed number and 𝐷𝑇𝑙 = {(𝑥, 𝑡): 0 < 𝑥 < 𝑙, 0 < 𝑡 ≤ 𝑇}. Consider 

the inverse problem of determining of functions 𝑢(𝑥, 𝑡), 𝑘(𝑡) such that it satisfies the 

equation 

 𝑢𝑡 − 𝑢𝑥𝑥 = ∫
𝑡

0
𝑘(𝑡 − 𝜏)𝑢(𝑥, 𝜏)𝑑𝜏, (𝑥, 𝑡) ∈ 𝐷𝑇𝑙 ,   (1) 

with the nonlocal initial condition  
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 𝑢(𝑥, 0) + 𝜆𝑢(𝑥, 𝑇) + ∫
𝑇

0
𝑝(𝜏)𝑢(𝑥, 𝜏)𝑑𝜏 = 𝜑(𝑥),    𝑥 ∈ [0, 𝑙], (2) 

the boundary conditions  

 𝑢|𝑥=0 = 𝑢|𝑥=𝑙 = 0,    𝑡 ∈ [0, 𝑇], (3) 

here 𝜆 ≥ 0 is a given number, 𝜑(𝑥), 𝑝(𝑡) are given functions of 𝑥 ∈ [0, 𝑙] and 𝑡 ∈

[0, 𝑇]. 

In the problem, for given numbers 𝑙, 𝑇, 𝜆 and sufficiently smooth functions 

𝑘(𝑡), 𝜑(𝑥), it required to find a function 𝑢(𝑥, 𝑡) ∈ 𝐶2,1(𝐷𝑇) satisfying nonlocal initial-

boundary problem (1)-(3) for (𝑥, 𝑡) ∈ 𝐷𝑇 . 

The solution of equation (1) with the nonlocal initial condition (2) and the 

boundary conditions (3) satisfies the relation 

 𝑢(𝑥, 𝑡) = Φ(𝑥, 𝑡) + ∫
𝑡

0
∫
𝑙

0
𝐺(𝑥, 𝜉, 𝑡 − 𝛽) ∫

𝛽

0
𝑘(𝛽 − 𝜏)𝑢(𝜉, 𝜏)𝑑𝜏𝑑𝜉𝑑𝛽 − 

 −𝜆 ∫
𝑇

0
∫
𝑙

0
𝐺0(𝑥, 𝜉, 𝑡 + 𝑇 − 𝛽)∫

𝛽

0
𝑘(𝛽 − 𝜏)𝑢(𝜉, 𝜏)𝑑𝜏𝑑𝜉𝑑𝛽 − 

 −∫
𝑇

0
∫
𝜇

0
∫
𝑙

0
𝑝(𝜇)𝐺0(𝑥, 𝜉, 𝑡 + 𝜇 − 𝛽) ∫

𝛽

0
𝑘(𝛽 − 𝜏)𝑢(𝜉, 𝜏)𝑑𝜏𝑑𝜉𝑑𝛽𝑑𝜇, (4) 

where  

 Φ(𝑥, 𝑡) = ∫
𝑙

0
𝜑(𝜉)𝐺0(𝑥, 𝜉, 𝑡)𝑑𝜉, 

 𝐺(𝑥, 𝜉, 𝑡) =
2

𝑙
∑∞𝑛=1 𝑒

−(
𝜋𝑛

𝑙
)2𝑡𝑠𝑖𝑛

𝜋𝑛

𝑙
𝜉𝑠𝑖𝑛

𝜋𝑛

𝑙
𝑥, 

 𝐺0(𝑥, 𝜉, 𝑡) =
2

𝑙(1+𝜆𝑒
−(
𝜋𝑛
𝑙
)2𝑇

+∫
𝑇

0
𝑝(𝜏)𝑒

−(
𝜋𝑛
𝑙
)2𝜏
𝑑𝜏)
∑∞𝑛=1 𝑒

−(
𝜋𝑛

𝑙
)2𝑡𝑠𝑖𝑛

𝜋𝑛

𝑙
𝜉𝑠𝑖𝑛

𝜋𝑛

𝑙
𝑥. 

Now we write property of Green function which will be needed in the future. 

Denote the operator taking the function 𝑢(𝑥, 𝑡) to the right-hand side of (4) by A. 

Then (4) is written as the operator equation  

 𝑢 = 𝐴𝑢, (5) 

Let  

 Φ0 = max
(𝑥,𝑡)∈𝐷𝑇

|Φ(𝑥, 𝑡)|, 𝑘0 = max
𝑡∈[0,𝑇]

|𝑘(𝑡)|, 𝑝0 = max
𝑡∈[0,𝑇]

|𝑝(𝑡)|, 

let 𝑆𝑑(0) = {𝑢: ∥ 𝑢 ∥≤ 𝑑}, let 𝑑 be some positive number. 

We use the Schauder principle to the existence of solution of the operator equation 

(5). 
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Theorem (Schauder principle)[see 3, p. 411]:Let the operator 𝐴 map a closed 

bounded convex set 𝑆𝑑(0) of a Banach space 𝑋 into itself. Then if 𝐴 is completely 

continuous on 𝑆𝑑(0), then it has a fixed point on 𝑆𝑑(0). 

Lemma.Suppose that the following conditions are satisfied: 𝜑(𝑥) ∈ 𝐶[0, 𝑙], 

𝑘(𝑡) ∈ 𝐶1[0, 𝑇], 𝜑(0) = 𝜑(𝑙) = 0. Then for all 𝑇 satisfying the estimate  

 0 < 𝑇 ≤ 𝑇1 (6) 

where 𝑇1 is a positive root of the equation  

 2𝑝0𝑇
3 + 3𝑘0𝑑(1 + 𝜆)𝑇

2 + 6(𝛷0 − 𝑑) = 0, 

the operator A is uniformly bounded and equicontinuous.  

Then there exists a classical solution of problem (1)-(3) in the space 𝐶2,1(𝐷𝑇). 

Proof. First, we establish the uniform boundedness of the operator A. To this end, 

we show that there exists a 𝜌 ∈ (0, 𝑑] such that ∥ 𝐴𝑢 ∥≤ 𝜌, where ∥ 𝐴𝑢 ∥=

max(𝑥,𝑡)∈𝐷𝑇|𝐴𝑢|. For 𝑢 ∈ 𝑆𝑑(0) and (𝑥, 𝑡) ∈ 𝐷𝑇 , we find estimate ∥ 𝐴𝑢 ∥≤ Φ0 +

𝑘0𝑑(1 + 𝛼)
𝑇2

2
+ 𝑝0𝑘0𝑑

𝑇3

3
≡ 𝜌. For 𝑇 that satisfy the estimate (6), the operator A is 

uniformly bounded. 

Definition.An operator A is said to be equicontinuous if for each 𝜀 > 0 there 

exists a 𝛿0 = 𝛿0(𝜀) > 0 such that the inequality  

 ∥ 𝐴𝑢1 − 𝐴𝑢2 ∥≤ 𝜀  

holds for all 𝑢1, 𝑢2 ∈ 𝑆𝑑(0) with ∥ 𝑢1 − 𝑢2 ∥≤ 𝛿0. 

We consider the estimates  

 ∥ 𝐴𝑢1 − 𝐴𝑢2 ∥≤ 

≤ max
(𝑥,𝑡)∈𝐷𝑇

| ∫
𝑡

0
∫
𝑙

0
𝐺(𝑥, 𝜉, 𝑡 − 𝛽)∫

𝛽

0
𝑘(𝛽 − 𝜏)(𝑢1(𝜉, 𝜏) − 𝑢2(𝜉, 𝜏))𝑑𝜏𝑑𝜉𝑑𝛽| + 

 + max
(𝑥,𝑡)∈𝐷𝑇

|𝜆 ∫
𝑇

0
∫
𝑙

0
𝐺0(𝑥, 𝜉, 𝑡 + 𝑇 − 𝛽)∫

𝛽

0
𝑘(𝛽 − 𝜏)(𝑢1(𝜉, 𝜏) −

𝑢2(𝜉, 𝜏))𝑑𝜏𝑑𝜉𝑑𝛽| 

 + max
(𝑥,𝑡)∈𝐷𝑇

| ∫
𝑇

0
∫
𝜇

0
∫
𝑙

0
𝑝(𝜇)𝐺0(𝑥, 𝜉, 𝑡 + 𝜇 − 𝛽) ∫

𝛽

0
𝑘(𝛽 − 𝜏)(𝑢1(𝜉, 𝜏) −

−𝑢2(𝜉, 𝜏))𝑑𝜏𝑑𝜉𝑑𝛽𝑑𝜇| ≤ (1 + 𝜆 + 𝑝0
2𝑇

3
)𝑘0

𝑇2

2
∥ 𝑢1 − 𝑢2 ∥≤ (1 + 𝜆 + 𝑝0

2𝑇

3
)𝑘0

𝑇2

2
𝛿. 



94 

 

Consequently, if we take 𝛿0 =
2𝜀

(1+𝜆+𝑝0
2𝑇

3
)𝑘0𝑇

2
, then inequality (6) will hold for 𝛿 ∈

(0, 𝛿0], the operator A is equicontinuous. Then the operator A is completely continuous 

on 𝑆𝑑 , and it has at least one fixed point on 𝑆𝑑 by the Schauder principle (see [20], p. 

411).  The proof of the lemma is complete. 

Thus, Lemma  imply the following assertion on the existence of a solution of the 

operator equation (5). 

Now show that this solution is the only one. Suppose that there are two solutions 

𝑈1(𝑥, 𝑡) and 𝑈2(𝑥, 𝑡). Then their difference 𝑍(𝑥, 𝑡) = 𝑈2(𝑥, 𝑡) − 𝑈1(𝑥, 𝑡) is a solution 

to the equation  

 𝑍(𝑥, 𝑡) = ∫
𝑡

0
∫
𝑙

0
𝐺(𝑥, 𝜉, 𝑡 − 𝛽) ∫

𝛽

0
𝑘(𝛽 − 𝜏)𝑍(𝜉, 𝜏)𝑑𝜏𝑑𝜉𝑑𝛽 − 

 −𝜆 ∫
𝑇

0
∫
𝑙

0
𝐺0(𝑥, 𝜉, 𝑡 + 𝑇 − 𝛽)∫

𝛽

0
𝑘(𝛽 − 𝜏)𝑍(𝜉, 𝜏)𝑑𝜏𝑑𝜉𝑑𝛽 − 

 −∫
𝑇

0
∫
𝜇

0
∫
𝑙

0
𝑝(𝜇)𝐺0(𝑥, 𝜉, 𝑡 + 𝜇 − 𝛽) ∫

𝛽

0
𝑘(𝛽 − 𝜏)𝑍(𝜉, 𝜏)𝑑𝜏𝑑𝜉𝑑𝛽𝑑𝜇, 

Let 𝑍̃(𝑡) denote the supremum of the module of the function 𝑍(𝑥, 𝑡) for 𝑥 ∈ (0, 𝑙) 

at each fixed 𝑡 ∈ (0, 𝑇). Then we have the inequality  

 𝑍̃(𝑡) ≤ 2𝑘0(1 + 𝜆 + 𝑝0𝑇)𝑇 ∫
𝑇

0
𝑍̃(𝜏)𝑑𝜏, 𝑡 ∈ [0, 𝑇]. 

Applying the Gronwall lemma (see [1])  here, we obtain that 𝑍̃(𝑡) = 0 for 𝑡 ∈

[0, 𝑇], which means that 𝑍(𝑥, 𝑡) = 0in 𝐷𝑇, i.e. 𝑈1(𝑥, 𝑡) = 𝑈2(𝑥, 𝑡).   in 𝐷𝑇. Therefore, 

equation (4) has a unique solution in 𝐷𝑇. The Lemma is proved. 

REFERENCES 

1. A.A. Kilbas, Integral equations: course of lectures,  Minsk: BSU, 2005.(In 

Russian) 

2.  A. N.  Kolmogorov , S. V. Fomin, Elements of function theory and functional 

analysis,  Moscow: Nauka, 1972. (In Russian) 

3. Trenogin, V.A., Funktsional’nyi analiz (Functional Analysis), Moscow: Izd. 

Tsentr “Akademiya”, 2002.  Adv. Water Resour. 32 (4), (2009) 561–581. 
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TWO-DIMENSIONAL INVERSE PROBLEM OF DETERMINING THE 

KERNEL OF THE INTEGRO-DIFFERENTIAL HEAT EQUATION 

Jumaev J.– PhD, Bukhara state university, 

Oʻngʻalboyev D.– master of Jizzakh State Pedagogical University 

Subhonova N.- master of Bukhara state university 

 

Consider the problem of determining the unknown functions 𝑢(𝑥, 𝑦, 𝑡) and 𝑘(𝑡) 

in the space 𝐷𝑇 = {(𝑥, 𝑦, 𝑡)|𝑥 ∈ (0, 𝑝), 𝑦 ∈ (0, 𝑞), 𝑡 ∈ (0, 𝑇), 0 < 𝑇 < +∞} such that 

the pair 𝑢, 𝑘 satisfies the following integro-differential equation for parabolic type of 

second order  

 𝑢𝑡 − 𝑎
2Δ𝑢 = ∫

𝑡

0
𝑘(𝜏)𝑢(𝑥, 𝑦, 𝑡 − 𝜏)𝑑𝜏, (𝑥, 𝑦, 𝑡) ∈ 𝐷𝑇 , (1) 

 with the initial condition  

 𝑢|𝑡=0 = 𝜑(𝑥, 𝑦), 𝑥 ∈ [0, 𝑝], 𝑦 ∈ [0, 𝑞] (2) 

 the boundary conditions  

 𝑢|𝑥=0 = 0, 𝑢|𝑥=𝑝 = 0, 𝑢|𝑦=0 = 0, 𝑢|𝑦=𝑞 = 0, (3) 

 and additional condition  

 ∫
𝑝

0
∫
𝑞

0
𝑢(𝑥, 𝑦, 𝑡)𝑑𝑦𝑑𝑥 = 𝑓(𝑡), (4) 

 in which 𝑎 is a positive constant, 𝑝, 𝑞 and 𝑇 are arbitrary positive numbers and 

𝜑(𝑥, 𝑦), 𝑓(𝑡) are given functions. 

Definition. A function 𝑢(𝑥, 𝑦, 𝑡) is said to be a classical solution of problem (1)-

(3) if all four of the following conditions are satisfied:   

1.  The function 𝑢(𝑥, 𝑦, 𝑡) with the derivatives 𝑢𝑥𝑥(𝑥, 𝑦, 𝑡), 𝑢𝑦𝑦(𝑥, 𝑦, 𝑡)and 

𝑢𝑡(𝑥, 𝑦, 𝑡) are continuous in the domain 𝐷𝑇.  

2.  The function 𝑘(𝑡) is continuous on the interval [0, 𝑇].  

3.  The equation (1) and conditions (2)-(3) are satisfied in the classical sense.  

4.  The matching conditions  𝜑(0, 𝑦) = 𝜑(𝑥, 0) = 𝜑(𝑝, 𝑦) = 𝜑(𝑥, 𝑞) = 0 are met. 

Lemma 1.If 𝜑(𝑥, 𝑦) ∈ 𝐶([0, 𝑝] × [0, 𝑞]), 𝑘(𝑡) ∈ 𝐶([0, 𝑇]), then there is the 

unique classical solution 𝑢(𝑥, 𝑦, 𝑡) to the problem (1)-(3) of the class 𝐶2,1(𝐷𝑇) 
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(𝐶2,1(𝐷𝑇) is the class of twice continuously differentiable with respect to 𝑥, 𝑦 and once 

continuously differentiable with respect to 𝑡 in the domain 𝐷𝑇 functions). In what 

follows we also use the usual class 𝐶(𝐷𝑇) of continuous in 𝐷𝑇 functions. 

Lemma 2. Problem (1)-(4) are equivalent to the auxiliary problem of 

determining the functions 𝜔(𝑥, 𝑦, 𝑡), 𝑘(𝑡) from the following equations:  

 𝜔𝑡 − 𝑎
2Δ𝜔 = 𝑘(𝑡)𝜑(𝑥, 𝑦) + ∫

𝑡

0
𝑘(𝜏)𝜔(𝑥, 𝑦, 𝑡 − 𝜏)𝑑𝜏, (5) 

 𝜔|𝑡=0 = 𝑎
2Δ𝜑(𝑥, 𝑦), (6) 

 𝜔|𝑥=0 = 0,𝜔|𝑥=𝑝 = 0,𝜔|𝑦=0 = 0,𝜔|𝑦=𝑞 = 0, (7) 

 ∫
𝑝

0
∫
𝑞

0
𝜔(𝑥, 𝑦, 𝑡)𝑑𝑦𝑑𝑥 = 𝑓′(𝑡). (8) 

The existence and uniqueness then follow immediately. From problem (5)-(7), 

we obtain 

𝜔(𝑥, 𝑦, 𝑡) = 𝜔0(𝑥, 𝑦, 𝑡) + ∫
𝑡

0

∫
𝑝

0

∫
𝑞

0

𝐺(𝑥, 𝑦, 𝜉, 𝜂, 𝑡 − 𝜏)𝑘(𝜏)𝜑(𝜉, 𝜂)𝑑𝜂𝑑𝜉𝑑𝜏 + 

+∫
𝑡

0
∫
𝑝

0
∫
𝑞

0
𝐺(𝑥, 𝑦, 𝜉, 𝜂, 𝑡 − 𝜏) ∫

𝜏

0
𝑘(𝛼)𝜔(𝜉, 𝜂, 𝜏 − 𝛼)𝑑𝛼𝑑𝜂𝑑𝜉𝑑𝜏, (9) 

 where 

 𝐺(𝑥, 𝑦, 𝜉, 𝜂, 𝑡 − 𝜏) = 

=
4

𝑝𝑞
∑

∞

𝑛,𝑚=1

𝑒
−(𝑎𝜋)2(

𝑛2

𝑝2
+
𝑚2

𝑞2
)(𝑡−𝜏)

𝑠𝑖𝑛 (
𝜋𝑛

𝑝
𝜉) 𝑠𝑖𝑛 (

𝜋𝑚

𝑞
𝜂) 𝑠𝑖𝑛 (

𝜋𝑛

𝑝
𝑥) 𝑠𝑖𝑛 (

𝜋𝑚

𝑝
𝑦) 

 is the Green function of the initial-boundary problem for two-dimensional parabolic 

equation, 

𝜔0(𝑥, 𝑦, 𝑡) = ∫
𝑡

0

∫
𝑝

0

∫
𝑞

0

𝐺(𝑥, 𝑦, 𝜉, 𝜂, 𝑡 − 𝜏)𝑎2Δ𝜑(𝜉, 𝜂)𝑑𝜂𝑑𝜉𝑑𝜏. 

Using the additional condition (8) and   the integral equation (9), we hold 

folliwing integral equation  with respect to unknown function 𝑘(𝑡): 

 𝑘(𝑡) =
1

𝜑0
[𝑓′′(𝑡) − ∫

𝑝

0
∫
𝑞

0
𝜔0𝑡(𝑥, 𝑦, 𝑡)𝑑𝑦𝑑𝑥 − 

+∫
𝑝

0

∫
𝑞

0

∫
𝑡

0

∫
𝑝

0

∫
𝑞

0

𝐺𝑡(𝑥, 𝑦, 𝜉, 𝜂, 𝑡 − 𝜏)𝑘(𝜏)𝜑(𝜉, 𝜂)𝑑𝜂𝑑𝜉𝑑𝜏𝑑𝑦𝑑𝑥 − 
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−∫
𝑝

0

∫
𝑞

0

∫
𝑡

0

𝑘(𝛼)𝜔(𝑥, 𝑦, 𝑡 − 𝛼)𝑑𝛼𝑑𝑦𝑑𝑥 − 

−∫
𝑝

0
∫
𝑞

0
∫
𝑡

0
∫
𝑝

0
∫
𝑞

0
𝐺𝑡(𝑥, 𝑦, 𝜉, 𝜂, 𝑡 − 𝜏) ∫

𝜏

0
𝑘(𝛼)𝜔(𝜉, 𝜂, 𝜏 − 𝛼)𝑑𝛼𝑑𝜂𝑑𝜉𝑑𝜏𝑑𝑦𝑑𝑥]. (11) 

Theorem 1. Assume the conditions 𝑓(𝑡) ∈ 𝐶2[0, 𝑇], 𝜑(𝑥, 𝑦) ∈ 𝐶2([0, 𝑝] ×

[0, 𝑞]), 𝛥𝜑(0,0) = 0, 𝜑0 ≠ 0, 𝜑(0, 𝑦) = 𝜑(𝑥, 0) = 𝜑(𝑝, 𝑦) = 𝜑(𝑥, 𝑞) = 0, 

∫
𝑝

0
∫
𝑞

0
𝜑(𝑥, 𝑦)𝑑𝑦𝑑𝑥 = 𝑓(0), 𝑎2 ∫

𝑝

0
∫
𝑞

0
∆𝜑(𝑥, 𝑦)𝑑𝑦𝑑𝑥 = 𝑓′(0), ∆𝜑(0, 𝑦) =

∆𝜑(𝑥, 0) = ∆𝜑(𝑝, 𝑦) = ∆𝜑(𝑥, 𝑞) = 0 are hold. Then there exists sufficiently small 

number 𝑇∗ ∈ (0, 𝑇) that the solution to the integral equations (10), (11) in the class of 

functions 𝜔(𝑥, 𝑦, 𝑡) ∈ 𝐶2,1(𝐷𝑇∗), 𝑘(𝑡) ∈ 𝐶[0; 𝑇
∗] exist and unique. 

In the work, the solvability of  inverse problem for integro-differential second-

order parabolic equation with initial-boundary conditions was studied. The considered 

problem was reduced to an auxiliary problem in a certain sense and its equivalence to 

the original problem was shown. Then the auxiliary problem was reduced to an 

equivalent closed system of Volterra-type integral equations with respect to unknown 

functions. Applying the method of contraction mappings to this system in the 

continuous class of functions with weighted norms, we proved the main result of the 

article, which is a global existence and uniqueness theorem of inverse problem 

solutions. We note that global solvability of this kind of n dimensional problem is open 

issue. 
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