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Consider the 𝑛 ≥  2−dimensional fractional diffusion equation defined by ( 𝐷𝑡𝛼𝑢)0𝐶  (𝑥, 𝑡) − ∆𝑢 + 𝑞(𝑥)𝑢 = 𝑓(𝑥, 𝑡),     in   𝑅𝑇𝑛  (1) 
where 0 < 𝛼 < 1, ( 𝐷𝑡𝛼𝑢)0𝐶  (𝑥, 𝑡) is the Gerasimov-Caputo fractional derivative, defined by: ( 𝐷𝑡𝛼𝑢)0𝐶 (𝑥, 𝑡) = 1Г(1 − 𝛼)∫ 𝑢𝜏(𝑥, 𝜏)(𝑡 − 𝜏)𝛼 𝑑𝜏,𝑡

0  Δ −Laplacian respect to the variable 𝑥 = (𝑥1,𝑥2, … , 𝑥𝑛), 𝑅𝑇𝑛 = {(𝑥, 𝑡): 𝑥 ∈ 𝑅𝑛, 0 < 𝑡 ≤ 𝑇} and 𝑓 (𝑥, 𝑡) is 
given function. 

It is natural from the physical point of view to consider a usual Cauchy problem, with the initial 
condition 𝑢(𝑥, 0) =  𝛷(𝑥),      on    𝑅𝑛     (2) 
where 𝛷(𝑥) is given. 

Our main problem is formulated as follows: 
Inverse problem. Find the function 𝑞(𝑥), 𝑥 ∈ 𝑅𝑛  in (1), if the solution to  

Cauchy problem (1), (2) satisfies ∫ 𝑢(𝑥, 𝑡)𝜒(𝑡)𝑑𝑡 = 𝑔(𝑥),          𝑥 ∈ 𝑅𝑛,𝑇0    (3) 

where 𝜒(𝑡), 𝑔(𝑥) are given. 
In the present paper, we establish sufficient condition under which the solution of the inverse 

problem (1) - (3) exists and is unique. For the case 𝛼 = 1, closely related results were obtained in [1]. 
REFERENCES 

1.  V.L. Kamynin. The inverse problem of determining the lower-order coefficient in parabolic 

equations with integral observation, Mathematical Notes, 2013, vol. 94, 2, pp. 205-213. 
 
AN EXISTENCE THEOREM FOR AN INITIAL-BOUNDARY VALUE PROBLEM FOR 

THE EQUATION OF FORCED VIBRATIONS OF A BEAM WITH A BASE STIFFNESS 

COEFFICIENT 

Durdiev U.D. 
Bukhara State University, Bukhara, Uzbekistan 

We consider the following beam oscillation equation: 
 𝑢𝑡𝑡 + 𝑎2𝑢𝑥𝑥𝑥𝑥 + 𝐿(𝑥)𝑢 = 𝐺(𝑥, 𝑡), (1) 

where 𝐿(𝑥) − bad coefficient, 𝐺(𝑥, 𝑡) − external force, 𝑢(𝑥, 𝑡) ∈ 𝐶𝑥,𝑡4,2(�̅�). 
Equation (1) is considered in the rectangular domain  𝐷 = {(𝑥, 𝑡):  0 < 𝑥 < 𝑙, 0 < 𝑡 < 𝑇},  

where 𝑙 is beam length, 𝑇 is time interval, with initial  
 𝑢|𝑡=0 = 𝜑(𝑥),    𝑢𝑡|𝑡=0 = 𝜓(𝑥),    𝑥 ∈ [0, 𝑙] (2) 

and boundary conditions  

 
𝑢(0, 𝑡) = 𝑢𝑥(0, 𝑡) = 0,        (seal),𝑢𝑥𝑥(𝑙, 𝑡) = 𝑢𝑥𝑥𝑥(𝑙, 𝑡) = 0,      (free end)      0 ≤ 𝑡 ≤ 𝑇. (3) 

The purpose of this paper is to prove the existence of a solution 𝑢(𝑥, 𝑡) ∈ 𝐶4,2(𝐷), satisfying 
equalities (1)-(4) for given numbers 𝑎, 𝑙, 𝑇 and sufficiently smooth functions 𝐿(𝑥), 𝐺(𝑥, 𝑡), 𝜑(𝑥), 𝜓(𝑥). 

Lemma 1. If the functions 𝜑(𝑥), 𝜓(𝑥), 𝐺(𝑥, 𝑡) satisfy conditions  𝜑(𝑥) ∈ 𝐶6[0, 𝑙], 𝜑(0) = 𝜑′(0) = 𝜑′′(𝑙) = 𝜑′′′(𝑙) = 𝜑𝐼𝑉(0) = 𝜑𝑉(0) = 0, 𝜓(𝑥) ∈ 𝐶4[0, 𝑙], 𝜓(0) = 𝜓′(0) = 𝜓′′(𝑙) = 𝜓′′′(𝑙) = 0, 𝐺(𝑥, 𝑡) ∈ 𝐶(�̅�) ∩ 𝐶𝑥4(𝐷), 𝐺(0, 𝑡) = 𝐺′(0, 𝑡) = 𝐺′′(𝑙, 𝑡) = 𝐺′′′(𝑙, 𝑡) = 0, 0 ≤ 𝑡 ≤ 𝑇 
then the following representations hold:  

 𝜑𝑛 = 𝜑𝑛(6)𝑑𝑛6 ,      𝜓𝑛 = 𝜓(4)𝑑𝑛4 ,      𝑔𝑛(𝑡) = 𝑔𝑛(4)(𝑡)𝑑𝑛4 , (4) 

where  

 𝜑𝑛(6) = {  
  1∥𝑋𝑛∥∫𝑙0 𝜑𝑛(6)(𝑥) (𝑎𝑛𝑐ℎ𝑑𝑛 (𝑥 − 𝑙2) + 𝑏𝑛sin𝑑𝑛 (𝑥 − 𝑙2)) 𝑑𝑥,   𝑛 = 2𝑘 − 1,1∥𝑋𝑛∥∫𝑙0 𝜑𝑛(6)(𝑥) (𝑐𝑛𝑠ℎ𝑑𝑛 (𝑥 − 𝑙2) − 𝑓𝑛cos𝑑𝑛 (𝑥 − 𝑙2)) 𝑑𝑥,   𝑛 = 2𝑘,  

 𝜓𝑛(4) = ∫𝑙0 𝜓(4)𝑌𝑛(𝑥)𝑑𝑥,      𝑔𝑛(4)(𝑡) = ∫𝑙0 𝐺(4)(𝑥, 𝑡)𝑌𝑛(𝑥)𝑑𝑥. 
Theorem 1. If the functions 𝜑(𝑥), 𝜓(𝑥), 𝐺(𝑥, 𝑡) satisfy the conditions of the lemma 1, then there 

exists a unique solution to the problem (1)–(3) and it is determined by the sum of the series: 
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𝑢(𝑥, 𝑡) = ∑∞𝑛=1 (𝜑𝑛cos𝑎𝑑𝑛2𝑡 + 𝜓𝑛𝑎𝑑𝑛2 sin𝑎𝑑𝑛2𝑡) 𝑌𝑛(𝑥) +∑∞𝑛=1 𝑌𝑛(𝑥)𝑎𝑑𝑛2  

∫𝑙0 sin𝑎𝑑𝑛2(𝑡 − 𝑠)∫𝑙0 𝐺(𝜉, 𝑠)𝑑𝜉𝑑𝑠 −∑∞𝑛=1 𝑌𝑛(𝑥)𝑎𝑑𝑛2 ∫𝑙0 sin𝑎𝑑𝑛2(𝑡 − 𝑠)∫𝑙0 𝐿(𝜉)𝑢(𝜉, 𝑠)𝑑𝜉𝑑𝑠. 
where  𝜑𝑛 = ∫𝑡0 𝜑(𝑥)𝑌𝑛(𝑥)𝑑𝑥,          𝜓𝑛 = ∫𝑙0 𝜓(𝑥)𝑌𝑛(𝑥)𝑑𝑥, 

 𝑋𝑛(𝑥) = { 
 𝑎𝑛𝑐ℎ𝑑𝑛 (𝑥 − 𝑙2) + 𝑏𝑛sin𝑑𝑛 (𝑥 − 𝑙2) ,       𝑛 = 2𝑘 − 1,𝑐𝑛𝑠ℎ𝑑𝑛 (𝑥 − 𝑙2) + 𝑓𝑛cos𝑑𝑛 (𝑥 − 𝑙2) ,       𝑛 = 2𝑘,  

where          𝑑𝑛 = 𝜋𝑙 (𝑛 − 12 + (−1)𝑛Θ𝑛),      Θ𝑛 = 𝑂 ( 1𝑛2), 
 𝑎𝑛 = 𝑠ℎ−1 (𝑑𝑛𝑙2 ),    𝑏𝑛 = cos−1 (𝑑𝑛𝑙2 ), 𝑐𝑛 = −𝑐ℎ−1 (𝑑𝑛𝑙2 ),    𝑓𝑛 = sin−1 (𝑑𝑛𝑙2 ). 
Normalizing the system of functions 𝑋(𝑥), we gets 

 𝑌𝑛(𝑥) = 𝑋(𝑥)∥𝑋(𝑥)∥ ,      ∥ 𝑋(𝑥) ∥= { 
 √𝑙𝑐𝑡ℎ (𝑑𝑛𝑙2 ) ,       𝑛 = 2𝑘 − 1,√𝑙𝑡ℎ (𝑑𝑛𝑙2 ) ,       𝑛 = 2𝑘,  

Note that system 𝑌𝑛(𝑥) is orthonormal and full in the space 𝐿2[0, 𝑙] and forms an orthonormal basis 
therein.  
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In the work we study  inverse problem to determine a time and spatially varying kernel 

( , ), , 0nk x t x R t   in a  parabolic integro-differential equations  governing the heat flow in 

materials with memory. Problems of identification of memory kernels in parabolic and hyperbolic 
equations have been intensively studied starting at the end of the last century [1]-[3]. 

Consider Cauchy problem   for the n− dimensional parabolic integro-differential equation with a 
time-variable coefficient of thermal conductivity 
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1 2( , ,..., ) R , (0, ],nx x x x t T=      (1) 
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where ( )c t is an enough smooth positive function, 
x is Laplacian on the variables 1 2( , ,..., ),nx x x x=  

n
1 2( , ,..., ) Rny y y y=   is a parameter of problem, T  is a fixed positive number.   

We investigate the following problem: 

Inverse problem:  when ( ) 1c t =  find a kernel ( , )k x t  of the integral term in (1), if a solution to 

the Cauchy problem (1) and (2) is known on x y=  for all  nRy  and [0, ]t T : 

( , , ) ( , ), ( ,0) ( , )u y y t y t y y y  = =                               (3) 

We assume that the function ( , )k x t  with derivatives ,
i jx xk   , 1,2,..., ,i j n=  

tk  belongs to  

( ),TB D   n( ) {( , ) : R ,0 }TD x t x t T=      for any fixed  T 0  and the function ( , )x y is in  
4 n n(R R )B  .  Here ( )mB Q be the class of m  times continuously differentiable with respect to all 



Cabada A. CONSTANT SIGN GREEN’S FUCTIONS .......................................................................... 149 

Durdiev D. K. Boltaev A. A. INVERSE PROBLEM FOR VISCOELASTIC SYSTEM IN A 

VERTICALLY LAYERED MEDIUM ................................................................................................... 149 

Durdiev D.K., Jumaev  J.J., Atoev D.D. INVERSE PROBLEM OF DETERMINING THE KERNEL IN 

AN INTEGRO-DIFFERENTIAL EQUATION OF PARABOLIC TYPE WITH NONLOCAL 

CONDITION .......................................................................................................................................... 150 

Durdiev D.K., Rahmonov A.A., Mirzaev B.R. A MULTI-DIMENSIONAL DIFFUSION COEFFICIENT 

DETERMINATION PROBLEM FOR THE TIME-FRACTIONAL EQUATION ................................. 150 

Durdiev U.D. AN EXISTENCE THEOREM FOR AN INITIAL-BOUNDARY VALUE PROBLEM 

FOR THE EQUATION OF FORCED VIBRATIONS OF A BEAM WITH A BASE STIFFNESS 

COEFFICIENT ....................................................................................................................................... 151 

Durdiyev D.K., Nuriddinov J.Z., Qarshiboyeva Sh.Q. MULTIDIMENSIONAL KERNEL 

DETERMINATION PROBLEMS FROM HEAT EQUATIONS WITH MEMORY ............................. 152 

Durdiyev D.K., Isayev S.U. KASR TARTIBLI DIFFUZIYA TENGLAMASIDAN MANBANI 

ANIQLASH TESKARI MASALASI MASALASI ................................................................................ 153 

Durdiyev D.K., Nuriddinov J.Z., Ochilova Z.Sh. KERNEL DETERMINATION PROBLEM FOR A 

PARABOLIC INTEGRO--DIFFERENTIAL EQUATION WITH A VARIABLE THERMAL 

CONDUCTIVITY................................................................................................................................... 154 

Ergasheva N.Sh. INTEGRO-DIFFERENSIAL ISSIQLIK TARQALISH TENGLAMASIDAN 

YADRONI ANIQLASH TESKARI MASALASI .................................................................................. 154 

Fayziyev Yu. E., Sulaymonov I.A. HADAMARD KASR TARTIBLI HOSILALI TENGLAMALAR 

UCHUN KOSHI MASALASI ................................................................................................................ 155 

Isayev S.U. RIMANN-LIUVILL KASR OPERATORLI DIFFERENSIAL TENGLAMA UCHUN 

DYUAMEL PRINSIPI ............................................................................................................................ 156 

Jo'raev D.A, Maxmasoatov M.G'., Maxmasoatov Sh.G'.BURGERS TIPIDAGI RIEMAN SISTEMASI 

UCHUN GEPIRBOLIK TENGLAMA ................................................................................................... 157 

Jumaboyeva O. B. INTEGRO-DIFFERENSIAL  MAKSVELL TENGLAMASIDAN LAME 

KOEFFITSENTINI ANIQLASH MASALASI ....................................................................................... 158 

Jumaev J. J., Ibragimova Sh.E. TWO-DIMENSIONAL INVERSE PROBLEM OF DETERMINING 

THE KERNEL OF THE INTEGRO-DIFFERENTIAL HEAT EQUATION.......................................... 159 

Juraev D. A. INTEGRAL REPRESENTATIONS FOR MATRIX FACTORIZATIONS OF THE 

HELMHOLTZ EQUATIONS ................................................................................................................. 159 

Karimov E.T., Toshtemirov B. H. NON-LOCAL BOUNDARY VALUE PROBLEM FOR THE SPACE-

DEGENERATE PARTIAL DIFFERENTIAL EQUATION ................................................................... 161 

Karimov T.E., Jumayev  J.A. VAQT BO`YICHA O`ZGARUVCHI KASR TARTIBLI DIFFERENSIAL 

TENGLAMA UCHUN TESKARI MASALA ........................................................................................ 162 

Kurbonov O.I., Axralov H.Z, Aktamova V.U. THRESHOLD ANALYSIS OF THE ONE-RANK 

PERTURBATION NON-LOCAL DISCRETE LAPLACIAN ............................................................... 163 

Malikov Z.,  Otajonova S.Sh.3 O‘LCHOVLI FAZODA ELLIPTIK TIPLI TENGLAMALAR 
SISTEMASI UCHUN KOSHI MASALASINING REGULYARIZATSIAYASI .................................. 164 

Muminov M.I., Radjabov T.A. ON PERIODIC SOLUTION OF DIFFERENTIAL EQUATION WITH 

CONSTANT ARGUMENT .................................................................................................................... 166 

Muminov M.I., Ochilov Z.Kh. THE PROBLEM OF INTEGRAL GEOMETRY IN THREE-

DIMENSIONAL SPACE WITH A WEIGHT FUNCTION OF A SPECIAL FORM ............................ 167 

Muminov Z.I., Radjabov T.A. ON THE DISCRETE SPECTRUM OF THE THREE-PARTICLE 

SCHRÖDINGER OPERATOR ON A TWO-DIMENSIONAL LATTICE ............................................ 168 

Muxtarov Ya., Xudoyberdiyev S.IKKINCHI TARTIBLI BIR JINSLI CHIZIQLI DIFFERENSIAL 

TENGLAMALARNING YECHIMINI TEKSHIRISH ........................................................................... 169 

Muxtorov Ya., O’roqov N. CHIZIQLI DIFFERENSIAL TENGLAMALARNI YECHISHDA 

OPERATOR USULINI QO’LLASH ...................................................................................................... 169 

Nomanjonova D.,  Alimjonova G. SOHA CHEGARASIDA BUZILUVCHI GIPERBOLIK TIPDAGI 

TENGLAMALAR UCHUN NOLOKAL CHEGARAVIY MASALALAR ........................................... 170 

Ochilova N.K. NONLOCAL PROBLEM FOR THE DEGENERATING MIXED TYPE EQUATION 171 

Rasulov M.S, Norov A.Q. A QUASILINEAR DIFFUSIVE LOGISTIC EQUATION WITH FREE 

BOUNDARY .......................................................................................................................................... 172 

Rasulov X.R., Sayfullayeva Sh.Sh. BUZILISH CHIZIG’IGA EGA KVAZICHIZIQLI ELLIPTIK 

TENGLAMA UCHUN DIRIXLE-NEYMAN MASALASI ................................................................... 172 


