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ONE PROPERTY OF y-FUNCTION 

Va ssj a K r . Atana s s ova

In [1] my father Krassimir Atanassov lias defined they-function
(see also [2]) , Its definition is the foil owing, F or
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and for the sequence of functions f , y , y , ,
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let the function y be defined by y(n) - y in), in which
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In this paper, we shall determine all natural numbers k and n, 
for which

k
v (n ) = n . (1 )

Obviously, the natural number n must be the K-t.h power of some 
natural number m, for which 0 _< m < 9.

The solutions of (1) for 2 < K £ 7 are the following:

y ( 8 1 ) 8 1 ;  y ( 5 1 2 )  -  5 1 2 ,  y ( 7  2  9 ) 72 9; Y (2 56
4 4

Y {2 401) - 2 401, y (6561) - 6561; y (3 2 7 68) 32 7 68 
7

Y (5 9 04 9) 59049; Yi531441)
7 7

V  { 1 6 3 8 4 )  = 1 6 3 8 4 ,  y ( 7  8 1 2  5 )

7 7
y (2097152) - 2097152, y (47 82969)

531441; y (128) 

8125; y (823543) 

4782969.

2 56,

1 2 8 ,

82 3 54

The following assertion is valid,
THEOREM: All solutions <k , n > o f (1) are:
(a) < 1, 1 > , < 1 , 3 > , <1, 6 >;
(b) <1, 0> for ever y natural number 1;

(c) < 3, 1 + 1,
3, 1+1 

4 >
3,1+1

and <3.1+1, 7 > for every natural number
1 , i f y in) 4 and y(n) - 7, respectively;

(d) < 6, 1 +1, 6. 1 + 1£0 v for every natural number 1, if y(n) = 5;



2. 1+1(e) <2. 1 + 1, 8 > for every natural number 1, if y(n) - 8;
1(f) <1, 9 > for every natural number 1, if y(n) - 9.

P R OOF: Tli e v a 11 cl i ty of ( a) a n cl {b ) is obvi o u s .
( d) L e t y (n ) - 5. 1Mien 1 - 0, obviously Yin) - 5, Let us assume that <6. 1+1,
G, 1+15 > is a solution of (1) for some 1, i.e.

6.1+1 6.1+1 6.1+1
Y { b

Therefore
6 . 1 + 1

y(5 ) = 5. (2)
6. 1+7Then we construct the number 5 and then

6.1+7 6.1+1 6
Y (6 ) - y (6 . 5 )
(from the formula

y { a. b ) - y ( y { a) . y (b ) } , ( 3 )
see [ 1})

6.1+1 6= Y (Y (5 ) . Y (5 } )
(from (2))

6 6 - y ( 5 . Y {6 ) ) - Y ( Y { 5} . Y ( 5 ) }
(from (3))

7= y (5 ) - 5.
6.1 +7 6,1 +7 6.1 +7Therefore y(5 ) = 5
6. 1 + 1i . e. <6,1+1, 5 > is a solution.

The other cases are proved analogically.
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