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The analytical solve of two dimensions the coordinates unsteady heat conduction problem for the 
rectangular area for homogeneous heat conduction equation with second kind homogeneous boundary 
conditions and nonhomogeneous initial conditions, which was found using the Fourier method of variables 
separation, is presented. 

: , , ,
, .

:
[1, 2], , � 

-
.

� , , -
, , � -

, � .
: � -

 ( . 1) [3, 4]: 

2
1

2

2
1

2
1

y
v

x
va

t
v

, (1) 

. 1 �  D 



,  43, .288

 v1(x,y,t), C �  D={(x,y)|x1 x x2, y1 y y2}, 
 x, y,  t, ;

c
a

, / 2 � ;

, /( ) � ;

c, /( ) � ;

, / 3 � ,  ( . 1): 

)0(,0,0,0,0

21

2

21

1
21

2

21

1

1111 t
y
v

y
v

x
v

x
v

xxx
yy

xxx
yy

yyy
xx

yyy
xx

, (2) 
:

),(),,(),,( 212101 yyyxxxyxtyxv t . (3) 
� : � -

�  [3, 4].  
i p �  pi  (1) 

0)()()(),,( 1111 tTyYxXtyxv , (4) 
, , .

i  (4)  (1), :
)('')()()('')()()()(' 11111111 yYxXyYxXtTayYxXtT , (5) 

,  (5)  (4), ,  (4) -
, :

22

1

1

1

1

1

1

)(
)(''

)(
)(''

)(
)('

yY
yY

xX
xX

tTa
tT

, (6) 

2= const 2 = const � i .
 (6), i i  t,  � i  x  y, � 
, i  (6) i , i

i  x, i  y,  t, ,  i .

p
22

. ,  x 
 y , , , , -

 x, � 
2

, ,  y, � 
2

. ,  (1) p -
 [5]: 

0)()(' 1
22

1 tTatT , (7) 
0)()('' 1

2
1 xXxX , (8) 

0)())(('' 1
2

1 yYxyY , (9) 
� .

p p i i p �  (1)  (4), -
 (2), i p i i p �  (8), 

:
0)(',0)('

21 11 xxxx xXxX
, (10) 

p i i p �  (9), :
0)(',0)('

21 11 yyyy yYyY
, (11) 

'  (8), (10)  X1(x) 
�  (9), (11)  Y1(y). 

,  X1(x) p i i  [4]: 



,  43, .2 89

0)(',0)(',0)()(''
21 111

2
1 xxxx xXxXxXxX

, (12) 
 [4] i  p i,

p i lx0 . P � , i , -

 D, (p . 1),  x p i 21 xxx , p , i
p p , pi :

,2,1,0,
12

m
xx

m

, (13) 
i p i i p � i (12): 

,2,1,0,cos)(
12

1
1 m

xx
xxmxX

m
. (14) 

'  (9), (11)  Y1(y),  y 
 D, (p . 1). ,

:
0)(',0)(',0)())((''

21 111
2

1 yyyy yYyYyYxyY
. (15) 

P ' ,  D, (p . 1), 

 y p i 21 yyy , p , i p p  pi

,2,1,0,
12

n
yy

n

, (16) 
i p i i p � i (15): 

,2,1,0,cos)(
12

1
1 n

yy
yynyY

n
. (17) 

p p  = m, (m  0),  = n, (n  0), i i  p � -
 (7): 

,2,1,0,,)(

2

12

2

12
,1 nmeAtT

t
yy

n
xx

ma

nm , (18) 

)0,0(,, nmA nm , � . , i i :

,2,1,0,,)(cos)(cos

)()()(),,(

12

1

12

1
,

1111

2

12

2

12

,,

nm
yy
yyn

xx
xxmeA

tTyYxXtyxv

t
yy

n
xx

ma

nm

nmnmnm

, (19) 

 (1)  (2) p i )0,0(,, nmA nm .
 p

12

1

12

1

0 0
,

0 0
1111

)(cos)(cos

)()()(),,(

2

12

2

12

,

yy
yyn

xx
xxmeA

tTyYxXtyxv

m n

t
yy

n
xx

ma

nm

m n
nmnm

, (20) 
 (3), p

12

1

12

1

0 0
,1

)(cos)(cos),()0,,(
yy
yyn

xx
xxmAyxyxv

m n
nm

, (21) 
 p p  p (x,y) �  [4] -

p i  [x1, x2]  x, , , p i  [y1, y2]  y. 
)0,0(,, nmA nm , p  [6]: 



,  43, .290

2

1

2

1

),(11

1212
0,0

x

x

y

y

dd
yyxx

A

, (22) 
2

1

2

1

,2,1,)(cos),(12
12

1

1212
0,

x

x

y

y
m mdd

xx
xm

yyxx
A

, (23) 

,2,1,)(cos),(21

12

1

1212
,0

2

1

2

1

ndd
yy
yn

yyxx
A

x

x

y

y
n

, (24) 

,2,1,,)(cos)(cos),(22

12

1

12

1

1212
,

2

1

2

1

nmdd
yy
yn

xx
xm

yyxx
A

x

x

y

y
nm

. (25) 
,  p � pi p i i (1) 

 D, (1), pi p
p  (2) pi  (3),  (20), i -

)0,0(,, nmA nm ,  (22)�(25). 
: �

�
 (1) 

 (2)  (3), � -

 (20), i )0,0(,, nmA nm ,  (22)�(25). 

1. . ., . .

 ( )
 // 

XIV - , 10�13  2012 . �  1, 
 2. � .: - . . . , 2012. � . 761�

764. 
2. . ., . . �

-
 //  77-

,  «  � -
», 11�12  2011 . � . � .: , 2011. � . 74. 

3. . . . � .: , 1967. � 599 .
4. . ., . ., . . p p

. . .- . . - . � .: , 1970. � 712 .
5. . . . � .: , 1982. � 331 .
6. . . . . . � .: . . . .- . ., 1986. . �

 408 .


