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Abstract 
In the present paper approximate formulare for triple integral that have great precision calculation are 
obtained. To obtain these formulare we used polynomials in interpolation to five nodes for simple defined 
integrals. By using the calculation mode of triple integrals, one can reduce the approximate calculation 
of triple integrals to double integrals by means of the approximate calculation of the simple integrals. 
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Introduction 

In paper [2], the approximate calculation formulae for the simple definite integral 

 ( )∫=
b

a
dxxfI  (1) 

where IRbaf →],[:  is a function integrable by [ ]ba, . 

The method of rectangles:  

It is considered a unity of the distance of the interval [a,b] with n nodes: 

 ( )bxxxxxax nii =<<<<<<<=∆ + ......: 1210   

with n
abh −

=  the distance of the unity, then we have the well-known formulae: 

 ( ) ( ) ( )[ ]1101 .... −+++= nxfxfxfhI  (2) 

 ( ) ( ) ( )[ ]nxfxfxfhI +++= ....212  (3) 

The error of calculation for this method is: 
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The trapeziums method 

Considering the same unity as in the method of the rectangles, we have the formula: 

 ( ) ( ) ( )
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
++= ∑

−

=

1

1
03 2

2

n

i
in xfxfxfhI  (4) 

which has the calculation error: 
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The Simpson method 

It is considered the equidistant division with n⋅2    nodes 

( )bxxxxax nii =<<<<<<=∆ + 2110 ......:          

with n
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=
    the distance of the division, then we have the formula: 
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which has the calculation error: 
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The method “A” 

It is considered an equidistant division with 3*n nodes 

( )bxxxxax nii =<<<<<<=∆ ⋅+ 3110 ......:  

with n
abh
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3  the distance of the division, then we have the formula: 
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which has the calculation error: 
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The method “B” 

It is considered an equidistant division with 4*n nodes 

( )bxxxxax nii =<<<<<<=∆ ⋅+ 4110 ......:  
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with 
n
abh

4
−

=   the distance of the division, then we have the formula: 
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which has the calculation error: 
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2115
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The most exact calculation method of the simple definite integral is the “B”  method. 

For the double definite integral 

 ( )∫∫
∆

= dxdyyxfI ,  (1’) 

with R→∆:f   function on ∆ , where 2R⊂∆  is limited by both of them: )(1 xyy =  and 
( )xyy 2/=  with ( ) ( ) ( ) [ ]baxxyxy ,;21 ∈∀≤ , we can consider different divisions of the interval 

[ ]ba, , in accordance with the formulae ( ) ( )72 − , and we have: 
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where: 

p could be nnn ⋅⋅ 3,2,:  or n⋅4 , and 

 ( ) ( )
( )
( )

∫=
xy

xy
dyyxfx 2

1
,ϕ  (9) 

For the calculation of the simple integrals: 

 ( )∫
+= 1ix

ixi dxxJ ϕ  (10) 

and 

 ( ) ( )
( )
( )

∫=
ixy

ixy ii dyyxfx 2

1
,ϕ  (11) 

we can use the formulae ( ) ( )72 − , and we will obtain 36 calculation methods of double integrals. 

The most exact method is that in which the integrals (10) and (11) are calculated by mean of the 
“B” method  also called the method “B×B”, which has the formulae: 
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and 
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where the interval [a,b] has the equidistand division 1∆ with the norm ( )
n

bh
4
αν −

==∆ , and the 

intervals ( ) ( )[ ]ii xyxy 21 ,  have the equidistant divisions
'
i∆  with the norms 
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m
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−

==∆
4

12
1

'ν ,  for [ ]mi ⋅∈ 4,...,1,0 . 

The method “B×B×B” 

We aim at the approximate calculation of the definite triple integral I, where: 

 ( )∫∫∫=
V

dxdydzzyxfI ,,  (14) 

with R→Vf :  integrable on V and 3R⊂V  and we presuppose that the  domain V is limited 
by two surfaces: ( )yxzz ,1= and ( )yxzz ,2=  with ( ) ( )yxzyxz ,, 21 ≤  for  ( )( ) Dyx ∈∀ , ,  where 

2R⊂D  represents the projection of the V corp on the plan  xoy, and the domain ( )xyyD 1: =   
and )(2 xyy = , is limited by ( ) ( )xyxy 21 ≤  for [ ]bax ,∈  where [a,b] is the projection of D on 
the axis Ox. 

From the calculation mode of the triple integral we have: 
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If we note 
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then (15) becomes: 

 ( )∫∫=
D

dxdyyxgI ,  (15’) 

For the approximate calculation of the integral (15’) 36 calculation methods of calculation of 
double integrals can be used, and for the calculation of the simple integral (16), 6 more methods 
can be used. In conclusion, for the approximate calculation of the definite triple integrals 216 
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methods can be used. The most exact method of all these methods is that which is used for the 
double integral (15’) is used the method ’’B×B”, and for the simple integral (16) the 
„B”method is used. 

This method will be called the method “B×B×B”. 

Using the relations (12) and (13) for the double integral (15’) it results that the approximate 
value of the integral (14) is given by the formulae: 
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where the interval [a,b] has the equidistant 1∆ , with n⋅4  nodes and the norm 
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where the interval ( )[ ]ii xyxy 21 ),(  has the division equidistant 2∆  with m⋅4  nodes and the 
norm 
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for [ ] [ ]mjni ⋅∈⋅∈ 4,...2,1,0,4,...1,0 , where the interval ( ) ( )[ ]jiji yxzyxz ,, 21  has the division 

equidistant 3∆  with p⋅4  nodes and the norm 
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The formulae (17), (18) and (19) represent the method “B×B×B” which has the calculation 
error: 
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Calculul aproximativ al integralelor triple 

Rezumat 
În lucrare sunt obţinute formule de calcul aproximativ pentru integralele triple care au precizie de calcul 
foarte mare. Pentru obţinerea acestor formule au fost folosite polinoame de interpolare cu cinci noduri 
pentru integrala definită simplă. Utilizînd modul de calcul al integralelor triple, se reduce calculul 
aproximativ al integralelor triple la calculul aproximativ al integralelor duble folosind calculul 
aproximativ al integralelor simple. 


