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ON THE NON-LOCAL PROBLEMS FOR A BOUSSINESQ TYPE TIME-FRACTIONAL
SUBDIFFUSION EQUATIONS
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Let H be a separable Hilbert space with the scalar product (-,-) and the norm ||-|| and
A:H — H be an arbitrary unbounded positive selfadjoint operator in H . Suppose that A has a
complete in H system of orthonormal eigenfunctions {v, } and a countable set of positive eigenvalues

A, . It is convenient to assume that the eigenvalues do not decrease as their number increases, i.e.

0<A <A4,-+—+o. Let C((a,b); H)stand for a set of continuous functions u(t) of te(a,b) with

valuesin H.
Consider the following problem

d?u(t)+d/ (Au(t)) + Au(t) = f, 0<t<T;
u($) = au(0) +o, 0<E<T
where ¢, f eH and o is a constant, & — fixed point, d” - the Gerasimov-Caputo derivative or

the Riemann-Liouville derivative of order p, 0< p <1 [1]. These problems are also called the forward
problems.

M)

Note, in the case of the Riemann - Liouville derivatives, the non-local boundary condition
has the following form: J{’_lu(t)‘t = oztlirp0 J7u(t) +o.
= —

Definition 1.1 A function u)eC((0,T];H) with  the  properties
Dfu(t), D (Au(t)), Au(t) eC((0,T);H) and satisfying conditions (1) is called the solution of the
non-local problem (1).

In this paper, we prove the existence and uniqueness of a solution to the direct problem (1).
Moreover, inverse problems of finding the functions f and ¢ are studied, and the solution of the inverse
problem is also the existence and uniqueness is shown. In addition, an estimate of the coercive type is
obtained.
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IKKITA BUZILISH CHIZIG‘IGA EGA BO‘LGAN ARALASH TIPDAGI TENGLAMA
UCHUN CHEGARAVIY MASALA
Axmedov O.S.
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Ushbu magolada 2 sohasida ikkita perpendikulyar buzilish chizig‘iga ega
|xy|"™ (Uxx + sgnyU,,) + 2qyUy + 2pxU, =0,
2lq]l < 1,2|p| < 1,m = const >0
tenglama uchun quyidagi chegaraviy masala o‘rganilgan: 2 = 2, U 0, U 3, bunda £, sohasi y >0
joylashgan bo‘lib, uchlario(0,0) va A(1,0) nugtalarda bo‘lgan silliq I' chiziq va Ox o’qining OA
kesmasi, 2, sohasi y < 0 da joylashgan bo‘lib, 0A kesmasi, x + y = 0 (OD ning tenglamasi), 0 < x <
0,5vax —y =1 (DA ning tenglamasi) 0,5 < x < 1, Q3 sohasi y < 0 da joylashgan bo‘lib, 0D, x —y =
1 (CD ning tenglamasi) 0 < x < 0,5 chizig’i va Oy o’qidagi OC kesmasi —1 <y <0 bilan
chegaralangan.
Chegaraviy masala: (1) tenglamani quyidagi shartlarni ganoatlantiruvchi regulyar yechimini
toping:
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Ulr=¢(s),0<s<1L,
L : - T egri chizig‘ining A nuqtadan boshlab o‘lchangan uzunligi;
birikish shartlari:
U(x,+0) =U(x,—0),0 < x <1, lim x*? U, = a(x) lim (—x)**U,
y—-+0 y—->-0

+b(x),0 <x <1, é;lyjloU(f, n = A(n)flgfo ue,m + B,

im 2 [° -2 at = cop im 2 [ -2 d
fimge | €= 07 vmae=confimze | € -0 U@ + D@,

buyerdaé =x+y, n=x—y, 0<n<1,0<A<1,a(x),bx),An),Bm),
C(m), D(n) — yopiq oraligda birinchi tartibli uzluksiz hosilaga ega funksiyalar.

Chegaraviy masala birikish shartlaridan foydalanilib [1-2], singulyar integral tenglamalar
sistemasiga keltiriladi. Karleman-Vekua usuli yordamida integral tenglamalar sistemasi regulyarizasiya
gilinib,  Fredgol'm integral  tenglamalar  sistemasiga olib  kelinadi.  Berilgan  ¢(s),
7(y), a(x),b(x),A(m),B(),C(n),D(n) funksiyalarga aniq shartlar qo‘yilib, chegaraviy masala yagona
yechimga ega bo‘lishi isbotlanadi [3-7].
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O’ZGARUVCHAN KOEFFITSIYENTLI ELASTIK-YOPISHQOQ TENGLAMASI
UCHUN TESKARI MASALA
'Bozorov Z.R., ?Davlatova D. S.

O‘zFA V.1. Romanovskiy nomidagi Matematika instituti, Toshkent, O’zbekiston
BuxDU, Buxoro, O ’zbekiston
Gorizontal 0’q bo’yicha kuchsiz maxsuslikka ega bo’lgan muhitda integro-differensial to’lqin
tenglamasidan integral hadining yadrosini aniqlash bo’yicha quyidagi teskari masalani tadqiq qilamiz:
t

ZZTZ =Lu+ f k(x,t)Lu(x,z,t — 1)dt (1)

0
Uleco =0, Uglz=0 = 6(x) - 6" (6) (2)
Uly—g = gx, t) 3)

bu yerda (x, z, t)eR3 = {(x,z,t):x € R,t > 0,z > 0},5(x), §'(t) — mos ravishda Dirakning delta
funksiyasi va uning hosilasi,
Lu = p(z) (wpx + Ugz +uz),
u(z) > 0 —Lame koeffitsiyenti.
Dastlab (1) tenglamani

Z df
= —— 4
Y fo Q) ®
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