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At present, the analysis of complex processes, objects and phenomena of the real world is virtually 
impossible without the use of computer simulation. This is due to the fact that the construction and study 
of mathematical models, based on the cost of wasted resources, are more preferred than the study of the 
real object (its physical or natural models). The most commonly used in practice, numerical methods, 
such as method of boundary and finite elements, based on the idea of a transition from the continuous 
task to some of its discrete analogue, which ultimately requires the establishment of reliable and valid 
methods for constructing discrete geometrical models of real technical objects complex shape. To 
automate the geometric modeling of real engineering structures, you must first develop a formal way to 
describe mathematical relationships and formulas describing the surface of a geometric object suitable 
for further computer processing. The most effective way to solve this problem is to create a problem-
oriented models of formal description languages (specifications), allowing complete, consistent and 
clearly describe the geometry of objects of arbitrary shape. An example of implementation of such 
language is FORTU-3. Its main drawback is the inability to describe the R-transactions. Therefore, in 
this paper, we propose the development of a language, called FORTU-F. Description of a geometric 
object through language FORTU-F specification consists of the following components (sections): 
description of the variables and constants; descriptions of functions; describe geometric primitives 
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support; describing the outcome of a geometric object. The proposed problem-oriented specification 
language (formal description of models) FORTU-F enables complete, consistent and clearly describe the 
mathematical models of two- and three-dimensional geometric areas of arbitrary shape. To automate the 
use of this language is implemented intelligent software tool QNG analytical design of geometric 
models of engineering structures. The examples describe with the help of real geometric objects.

Key words: mathematical model, geometric object, specification language, automation, intelligent software 
tool, FORTU-F.
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:

A B C D E F G H I J K L M N
O P Q R S T U V W X Y Z a b c

d e f g h i j k l m n o p q r s
t u v w x y z

-

-

abs acos and argument asin atan
atan begin cutcone cos cosh cylinder ellipsoid end exp
not object or cuboid plane result function sin sinh
sphere tan tanh variable

=
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ASCII_

ASCII_ = ASCII_ ASCII_
ASCII_

FORTU-F

ASCII
ASCII [48].

FORTU-F variable
function

FORTU-F

FORTU-F.

argument, variable function).

FORTU-F
:

FORTU-F

-

FORTU-F :

argument variable function

argument

ARGUMENT x, y
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argument
FORTU-F

ARGUMENT x = 0, y = 1, z = 3

variable ,

VARIABLE a = 1.005, b = 2.3, PI = 3.14159, PI_2 = PI/2, R = sin(PI)*0.5 

a, b, PI, PI_2, R
sin

function

R-

FUNCTION sphere = R - x^2 - y^2 - z^2

-F 

FORTU-F
:

|

-

and or not

FORTU-F

,
, ,

R-(x-x0)^2-(y-y0)^2-(z-z0)^2) or ((a-x^2) AND (b-y^2) 
and (c-z^2)) ( 1).
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.

:

OBJECT _sphere_(x0, y0, z0, R) 

BEGIN 

ARGUMENT x, y, z 

_sphere_ = R^2 - (x - x0)^2 - (y - y0)^2 - (z - z0)^2  

END 

-

-

:

OBJECT result 

BEGIN 

result = _sphere_(0, 0, 0, 1) OR _sphere_(0, 0, 1.5, 1.5) 

END 

2.

-
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1 2 3

1 abs(x)

2 acos(x)

3 asin(x)

4 atan(x)

5 atan2(x, y)

6 cos(x)

7 cosh(x)

8 exp(x)

9 sin(x)

10 sinh(x)

11 tan(x)

12 tanh(x)

1 cutcone(x0,y0,z0,R0,x1,y1,z1,R1)

2 cylinder(x0,y0,z0,x1,y1,z1,R)

3 ellipsoid(x0,y0,z0,a,b,c)
a, b c

4 cuboid(x0,y0,z0,x1,y1,z1)

(x1,y1,z1)

5 sphere(x0,y0,z0,R)

6 plane(x0,y0,z0,nx,ny,nz)

FORTU-F
-
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Qt Net Generator).

QNG

FORTU-F :

!---------------------------------------------------------- 

!---------------------------------------------------------- 

OBJECT cone1

BEGIN 

cone1 = cutcone (0, 0, 0, 3, 0, 0, 4; 4) AND plane (0, 0, 0, 0, 0, -1) AND  

plane (0, 0, 4, 0, 0, 1)

END

OBJECT cone2
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BEGIN 

cone1 = cutcone (0, 0, -0.01, 2.9; 0, 0, 4.01, 3.9) AND

plane (0, 0, -0.01, 0, 0, -1) AND plane (0, 0, 4.01, 0, 0, 1) 

END

OBJECT cyl 

BEGIN 

cone1 = cylinder (4, 0, 1, -4, 0, 1, 0.5) AND plane (4, 0, 1, 1, 0, 0) AND  

plane (-4, 0, 1, -1, 0, 0) 

END 

!

OBJECT shell 

BEGIN 

 shell = (cone1 AND NOT cone2) AND NOT cyl 

END 

QNG -
4.
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