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Abstract: The short remark contains a discussion and an example on the possibility 
for using of apparatus of the intuitionistic fuzzy sets for the conceptial solution of a 
problem in star dynamics and formation of large-scale structure. 
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The n—body problem is well known and with a venerable history. Different approaches 
and solutions are used, but, practically, no one can solve it fully. A lot of solutions are 

based on probability-statistical methods. 

In particular, the techniques have been updated in view of the massive computation- 
al efforts to model the large-scale structure of the Universe and galaxy formation and 
evolution [1]. While the dynamics is not the slow part in such computations, these rou- 

tines have hardly seen any updates in the past decade. Speeding them up by a factor of 

5 or more would make a significant improvement in the overall computation and allow 

resolution of an astrophysically new level of detail [2]. 
Here we shall try to use the apparatus of the Intuitionistic Fuzzy Sets (IFSs; see [3]) 

- extensions of the ordinary fuzzy sets, to describe a special case of the above mentioned 

problem and to get an idea how to solve of this problem in practice. The present paper 
must be perceived as a first step of a more detailed future work by the authors. 

Let us have a point A which lies between two (point) systems S; and S> (see Fig. 

1), which essentially have an influence on it. Let 2, Z2,..., 22, be other systems, which 

influence on A in smaller degree. Therefore, S$; and $3 are the two systems which influence 

on A with highest degree. In another note we shall discuss the situation in which the 
systems which influence on A are greater in number. We must note also, that the number 

2k of the additional systems changes with respect to the next recursive algorithm. These 
2k systems can be determined in such a way that exactly k of them to be on the left side 

of A and the rest k of them to be on the right side of A. Of course, this can be obtained by 
suitable numeration and union of the additional systems. For the needs of the algorithm 

it is necessary that the number of the additional systems from the two sides of A to be 

equal. 

In the present paper we shall assume that point A is static and here we shall determine 
the future direction of point A and its value, in a result of the acting of the systems.



Let us mark the powers acting on A from 5; and 2 by o; and a2 and the sum of all 

powers acting on A from 2, Z2,...,Z2% by 7. Now, let us define the numbers: 

Therefore 

O71 
kA = 

o+o,+¢0 

02 
vA = ——_.. 

O,+0,+0 

a 
TA = 

iy batty fo er 

The point where is placed A in the intuitionistic fuzzy interpretation triangle is shown on 

Fig. 2 
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Fig. 1 

Fig. 2 

We determine the two systems among Zj, Z2,..., 22, which influence the most power 

on A and let these systems lie on the two sides of line L (see Fig. 1. Of course, systems 

5; and S_ are excluded from this procedure. Let these two systems are Z; and Zo. 

Let us mark the powers ackting on A from Z;, Z2,..., Zax by pi, Pa, ---, Pak, respectively. 
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Now, we determine the numbers 

Pi 
a= = 

pit pi + P3,...2k 

2 
L == — ’ 

Pit Pi + Ps... 2k 

where 93, >, is the sum of the values of influence of the rest systems 23, Za, ..., Zak. 
If f is the function which determine the place of point A in the interpretation triangle, 

i.e., if 

f(A) =< Ha, va >, 

now we determine the fictitious point A; = F),,4,(A) and its place in the interpretation 

triangle: 

F(A1) = F'x,,6,(Ao) = Fay o(< Ao» YAo >) =< flAy YA, >; 

where Ag coincides with A. 

Let n (kK —1 > n> 1) is a natural number. Then, following our algorithm, on the 
n—th step we shall determine the numbers 

P2n-1 
An = = 

Pan—1 + Pan + P12, 2n—2,2nt1 002k 

P2n 

Br 

where Py 9. on—2,2n+1,....2k 18 the sum of the values of influence of the systems 21, Zo, ..., 
Zon-2, Z2nt¢15 +++; 22k Which do not take part in the above formulas, but they influence on 
the point A and of its representator for the present step - point A,_1. 

Now we determine the point 

A, = etn Bn (fan —1sBn—1 («+( Fay 6 (A)---)) 

and its place in the interpretation triangle: 

f(An) = FonsBn(An-1) = Fon Bn (< HAn_1> VAn—4 >) =< HAn—19 VAn—1 >. 

(0, 1) 
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Fig. 3 

57



This procedure contains k steps. 

Because operator Fg acts as it is shown on Fig. 3, we obtain a sequence of points 
Ao, Aj, ..-, Ax with determines the place of the final from of A in a result of the actions of 

the systems. 

The interpretation triangle can be transform to the form from Fig. 4. 

Fig. 4 

The perpendicular from point < 0,0 > to the hypotenuse cuts the triangle into two 
(equal) parts, marked on Fig. 4 by Ps, and Ps,. Of the point A, places in region Ps,, 
where 7 € {1,2}, then we can assert that point will be transformed to the direction of 

system S;. 
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