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Abstract

In the present paper, we formulate and study a boundary value problem for a system of coupled

hyperbolic equations of the second kind in a domain consisting of the characteristics of the equations.

Using the representation of the R,-generalized solution of the equation and the properties of fractional

differential and integral operators, the problem is equivalently reduced to a Volterra integral equation

of the second kind with respect to the trace of the derivative of the solution.
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INTRODUCTION

Formulation of the problem. We consider the equation

Ум. -и,, =0, (1.1)

where /=n, for ух 0 and /=n, for ух 0 with -—1</<0, in a bounded domain О

enclosed by the characteristics
n; 42 nm 42

AC':x — 2 y? =0, BC:x+ y? =1,
n, 42 п +2

no 42 Ny +2

AD :x- —y)2 =0, BD:x+ —y) 2 =1,mant у) mant у)
corresponding to equation (1.1).

Let us introduce the following notations; 0" = Ос (ух and

ОФ = Ос {ус0) Могеоуег, by J we denote the interval 0<x<1 on the line у=0.

Also,

и" (х,у), (xy) С”,
и (х, y) = _ В

и (x,y), (x,y) €Q ,

It is known that the solution of the Cauchy problem for equation (1.1) in the

domain ©” (respectively, ©”) has the form [1]

ui (xy) 252, (уёи(1-с) dg +
I7(1+8) 3

Г(2+22) [= 8 B

"n 2 (188) КАД 16" (156) (26-146 +
T(2-28) |
Е 5) ol 1-¢) "dé, (1.2)
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where

oe у, (х x)= Шти; (ху), (1.3)

2 (n,+2)/2 .
= = =1,2.

We shall assume that the function u*(x,y) (respectively, u (x,y)) is ап R,-

generalized solution of the Cauchy problem for equation (1.1) [1] if it can be represented

in the form (1.2), where

г,(=)== (0) =—0""т (ar, (Юз (at,
0 0and the functions Т. (1), T (t), as well as v й ), у (2) are continuous and integrable

on (0,1).

We will study the following problem for equation (1.1):

Problem 1. Find a solution of equation (1.1) in the class R, satisfying the

boundary conditions

+ 1
и" =, (х), 055; (1.4)

| =y.(x), sx (1.5)

and the gluing (transmission) conditions

и, (х)=и (х), xel; (1.6)

t,(x)=7_(x), xel (1.7)

Where y,(x),y_(x)eC (7 ) ПС" (I), и" (х) and у"(х) may have singularities of

order less than one at x=0 and x=1, respectively.

In the class R,, on the basis of (1.2), from the boundary (1.3) and (1.4) we obtain

[2]

1, (x)= 23 |(x-0) °F vat +07 (x), (1.8)

r(x) = 45 [(x—1)°* v(1)dt-+@; (x), (1.9)

where Y; =2 7, cosmP,, 7; =27, совлр,

й д Г(-28) _ 2, Г(-26,)* =[2(1-28)["° ~“ , x =-[2(1-22, :
I Brac py ВАЗА Brag)

(1+ B) sear ae

AAA)
2Г(1+ р, БdD; (x)- ее ЁШ Pry (x) |.
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Hence, considering the gluing condition (1.7), from the last equalities, we obtain

ве (04- a5 f(x-1)°* vat = ©, (2), (1.10)

where

Ф, (x)=, (х)-Ф; (x)

Using the definition of the Riemann-Liouville fractional integral operator, we

rewrite (1.10) in the form

DAY (x)= 7 х- v(t)dt+а
0

1

1-24,
1729),

X3 I

28Г(1 — 26)
Hence, applying differential operator 2", we obtain

where 1, =

DADA (х) = хори" [(x-1)°* v_(t)dt + ©, (х),
0

where

1
®,(x)=— Dy, ?®,

wl (1-28) ? G )
Using the representation of the Riemann-Liuvill fractional differential operator,

after some computations, the function Ф, (x) can be written as

б 2Г(1+ В) No yy
Ф, (x)= xala HA B

фи" ((х— 77" F {B26 -26,,28 – В, 87 а -
0

A

eee
3 0

Hence, we obtain

1.11v.(x)- год – А ‘nm о) “
where 1 = 7,T(1-2£,).

It is known that the solution of the following integral equation (1.11) has the

following form [3]

4: op,
и. (x)= (аа (2-0) TM ar,

0

Where Е, ,(z) is the Mittag-Leffler function defined by
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“100 k

op l2)= = +B)
Next, we will find the function T(x) using the formula (1.9):

LA Bag pag ACE" ]o04(0)+ 0% (2)
Substituting the expressions of the functions 7, (x) and v, (x) into (1.2), we have

the representation of the solution the considered problem.
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