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Abstract. In the paper we give the direct FDM formulas for the solutions of the Fourier 

equation with the Newton boundary condition in the � �tx, case.

1. Formulation of the problem

In limited spatial solid (centres) approximate to the one-dimensional case the 

temperature distribution � �txT , with the Newton boundary conditions and deter-

mined initial conditions (without the internal heat source) is defined by the equations
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(heat conduction in the centre-Fourier’s equation)
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(heat exchange on the border-Newton’s equation)
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where the positive coefficients c,, �� and 
 we receive as a constant.

Classical difference methods lead to the linear systems equations
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where mi 1 and 1�l (internal case)
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where 1�l and ll TTT 10env �� (border case)

ini0 TTi � (6)

where mi 0 (initial case)

2. Solution of the problem

From the linear system (5) we calculate only lT0 with the limitation 
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In fact, the first equation from the system (5) gives
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so
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and because 00env �	 lTT and 010 �	 ll TT , that is
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And now the linear system (5) gives
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with the determinant condition
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It only needs to point out that the determinant on the right side
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is positive, when

0
222

2
��

�

�
�
�

� 	
��

�
�

�
�

	 

��

xxxx

(14)

so

0�	
�



�
x

or 


�

��x (15)

The solution  lT0 of linear system (5) has then the next intermediate form
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For the internal linear system (4) and from symmetry condition  lmlm TT 11 	� � we 

receive
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with the positive determinant (see [1, 2])
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Finally, we can write
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Next, the algebraic complements of the matrix

mmxt

c

x

xxt

c

x

xxt

c

x

xxt

c

x

xxt

c

�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�

�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

 

!

�
�

��
	

�
	

�
�

��
	

�
	

�
�

��
	

�
	

�
�

��
	

�
	

�
�

�

22

222

222

222

22

22
00....

2
0....

0
2

....

........

........

........

.....
2

.....0
2

���

����

����

����

���

(23)

there are the simple induction formes (see [2])
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according to the formula for .jD

Also, the direct solutions of the linear system (17) are given
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for 21 	 mi
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according to the formulas for .pqA
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