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The method of integral transformations builds up the exact analytical solution for initial boundary problems of heat conduc-
tivity in the limited multilayered spatial environments.
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yjkW t x y z sH J " @*"2!7* *'+0! 2* *#- $:407$, =! )&+%,-> $ %, , ,jT t x y z , #("+.3*+- )! -
5&/.5( (50), ".'!#!/0+$B40  -#+$++$ (1), 2!3.4%!#- &5!#( (2), % .6!#- &5!#( (3), (36), (6) 4. &5!#( 72 $8*++$ (4) #
7*+7- 4*! -> &".;./0+*+(1 )&+%,-6 [22].
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A."+.3(5!, =!: 1) ".&#.8*++$ 1-4 2!D( BB407$ +. #(2.'!%  !";/$+&4!> 4*52* .4& +!> ".'.3-; 2) 2. .5*4 (
, , 1,2j jp h j " , '.B40 5!8/(#-740 #('-/$4( -" )! 5&/ (50)  !"#'$"%( 2!3.4%!#!-% .6!#(1 ".'.3 & #(2.'%.1 ".'.++$ +.

2!#* 1+$1 0, ; 0,x x a y y b" " " " % .6!#(1 &5!# 1-;!  !'& 6 2-;!  !'& 4. >1 5!8/(#(1 %!5@-+.,-6; 3) .+./-"  !"#'$"%&

(50) # "./*8+!74- #-' .+./-4(3+!;! #(;/$'& )&+%,-6 $ %, , ,jf t x y z , $ %, ,jg x y z , $ % $ %, , , , ,s
j sjt y z t x z8 8 ,

1, 1, 1,2j n s"  " , $ %0 , ,g t x y 4. $ %, ,lg t x y 2 !#!'(407$ @*"2!7* *'+0!.

4.  !"#$%&!
A. ".;./0+(1 2 (2&=*+0 & 5*8.1 )*+!5*+!/!;-3+!> 4*! -> 4*2/!2 !#-'+!74- 2!@&'!#.+! -+4*; ./0+- "!@ .8*++$

4!3+(1 .+./-4(3+(1  !"#'$"%-# +*74.,-!+. +(1 ".'.3 # !@5*8*+(1 @.;.4!D. !#(1 2 !74! !#(1 7* *'!#(=.1. G'* -
8.+-  !"#'$"%( +!7$40 ./;! (45-3+(6 1. .%4* , +*2* * #+! "./*8.40 #-' 2. .5*4 -# - '.+(1 ".'.3 6 5!8&40 @&4(
#(%! (74.+- $% & 4*! *4(3+(1 '!7/-'8*++$1, 4.% - # -+8*+* +(1  !" .1&+%.1.
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A TIME-NONLOCAL BOUNDARY VALUE PROBLEM FOR EQUATION
OF HOMOGENEOUS BAR MOTION

Classical solution of boundary value problem for the equation of motion of a homogeneous bar is studied. By using the
Fourier method the problem is reduced to integral equation. By means of contracting mappings principle the local existence and
uniqueness of classical solution for the given boundary value problem is proved.

 !"#"$% &"'(%&)*+$,'- .(/'01203 !"45'-4". "&2%+6 .!/3"5"6 4/&/1% &(- !%52-2, !*7* "&2"!%&2"6 #/(.0. 8/ &"9":"-
;"< :=$"&/ >*!'+ 4/&/1* 45=&=2" &" %2$=;!/(,2";" !%52-22-. ?/(%, 4/ 9!02@09": '$0'./<107 5%&"#!/)=2, &"5=&=2%
%'2*5/22- $/ =&02%'$, .(/'012";" !"45'-4.*.

Introduction. Non-local problems are problems wherein instead of giving values of solution or its derivatives on fixed
part of boundary, the relation of these values with values of the same functions on another inner or boundary manifolds is
given. Theory of non-local boundary value problems is important in itself as a part of general theory of boundary value
problems for partial equations and it is important as a field of mathematics that has numerous applications in mechanics,
physics, biology and other natural science disciplines.

The most general time non-local conditions were considered by A.A.Kerefov, J.Chabrowsky [10], V.V.Shelukhin [9],
G.M.Liberman [6], A.I.Kozhanov [4]. Yu.A.Mitropolsky, B.I.Moiseenkov [7], J.M.T. Thompson, H.B. Stewart [11], B.S.Bardin,
S.D.Furta [1], D.V.Kostin [5] and others have situated oscillation and wave motions of an elastic bar on an elastic
foundation.

Problem statement and its reduction to an integral equation. In domain {( , ) :0 1,0 }TD x t x t T" M M M M we
consider equation [5]

3( , ) ( , ) ( , ) ( , ) ( , ) 0tt xxxx xxu x t u x t u x t u x t u x t1 0    " (1)
under local boundary conditions

(0, ) (1, ) (0, ) (1, ) 0xx xxu t u t u t u t" " " " , 0 t TM M , (2)
and non-local boundary conditions

( ,0) ( , ) ( ), ( ,0) ( , ) ( ), 0 1,t tu x u x T x u x u x T x x& N & O "  " M M (3)
where 01 P , 00 P , & are given numbers, ( )xN , ( )xO are given functions and ( , )u x t is a unknown function.
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