
Name of the project topic. Boundary value problems for loaded differential 
equations  and  integro-differential  equations  with  a  fractional  order  operator: 
existence and construction of solutions.

Project  goal. Statement  and  study  of  boundary  value  problems  for 
fractionally  loaded  equations  of  heat  conduction  and  diffusion  equations  of  a 
fractional order and inverse problems for integro-differential equations with the 
square of a fractional analogue of the Barenblatt-Zheltov-Kochina operator.

Project Objectives.
1. Statement and study of the first BVP of heat conduction with a load in the form as 
a fractional integral of an order less than the order of the problem’s differential part
2. Solving a fractionally loaded BVP of heat conduction in the upper half-plane (x,t) 
(the loaded term of the equation is presented in the form as a fractional Riemann- 
Liouville derivative of an arbitrary order with respect to a spatial variable)
3. Find a pair of functions, the first of which satisfies a linear integro-differential 
equation  in  partial  derivatives  with  the  square  of  a  fractional  analogue  of  the 
Barenblatt-Zheltov-Kochina operator, that contains the fractional Hilfer operator 
and the Riemann-Liouville integral, as well as it satisfies homogeneous Dirichlet 
boundary conditions for the spatial argument and two conditions for time variable t 
at the end point T and at some intermediate point of the change interval, and the 
second unknown function is contained in the first condition for the time variable t.
4. Statement and study of a BVP for a two-dimensional loaded heat equation with 
respect to a spatial variable (the loaded term of the equation is presented in the form 
of the Riemann-Liouville fractional derivative).
5. Solving a fractionally loaded BVP for a fractional order diffusion equation in the 
half-space (x,y,t).
6. Constructing the fundamental solutions for diffusion-wave equations
7. Find a pair of functions, the first of which satisfies a linear integro-differential 
equation  in  partial  derivatives  with  the  square  of  a  fractional  analogue  of  the 
Barenblatt-Zheltov-Kochina operator and with a variable coefficient in the term with 
the unknown function, as well as conditions as in Objective 3.
8. Find a pair of functions, the first of which satisfies a nonlinear integro-differential 
equation  in  partial  derivatives  with  the  square  of  a  fractional  analogue  of  the 
Barenblatt-Zheltov-Kochina operator, as well as conditions as in Objective 3.
9. Solving a BVP for an essentially loaded differential equation, when the order of 
the fractional derivative in the loaded term is equal to or higher than the order of the 
differential part, and the trace of the desired function is given on various manifolds.
10.  Finding  eigenfunctions  and  eigenvalues  of  accompanying  singular  integral 
equations of Volterra type in the study of BVPs for essentially loaded differential 
equations.
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