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ADDITIVE-MULTIPLICATIVE GENERATOR OF LOGICAL
CONNECTIVES IN FUZZY SYSTEMS

R. A. Vorobel

H. V. Karpenko Physico-Mechanical Institute of the NAS of Ukraine. Lviv

The basic sets of logical connectives of fuzzy systems are analyzed. It is shown that triangular
norms are the basis for constructing the operators for logical connectives. Two main classes are
distinguished – conditional and algebraic. The known generators of operators of triangular
norms are described. It is shown that they have limited functional characteristics. To expand
them, a parameterized additive-multiplicative generator is proposed for constructing the logical
operators of fuzzy systems. It is proved that this generator satisfies the requirements of the ne-
cessary axioms. Examples of construction of fuzzy system operators, which are generally
known, are presented. The introduction of parameterized coefficient provides the obtaining of
triangular norms of a new type.
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( ,1)T x x .
, :

 – ,
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S
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:
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1( ,1) ( ( ))Vh x f f x x .
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0
1 1
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1

1 1
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1 1( )
1

f x
x
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1
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x y xy
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 2. ( ) ln( )f x x  [2]. 
1( ) exp( )f x x .  (11), :

2( , ) exp{ [ln( ) ln( ) ln( ) ln( )]}T x y x y p x y

ln( ) ln( )exp[ln( ) ln( ) ln( )] p x yxy p x y xye . (21)

 (21) T  [13].
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0p ,  (22) t  Aczel–Alsina:
1/( , ) exp{ [( ln( )) ( ln( )) ] }T x y x y , (23)

1p , t
1/( , ) exp{ [( ln( )) ( ln( )) ( ln( )) ( ln( )) ] }T x y x y x y , (24)

 (10), -
p  (22)  ( . ).

T  (22)  = 2  = 5 (a)  (25) ( )  = 15  = 15.
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1 11
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 = 1, T ,  (10)

1/
1( , )

1 1 1 11

T x y
x y x y

x y x y

, (27)

 (25) 
 ( . ).

-
T ( )N x , 

,  (1), -
( , )VS x y . 

, 



ISSN 0474-8662. Information Extraction and Process. 2017. Issue 45 (121)68

( , ) 1 (1 ,1 )S x y T x y . (28)

, T  (22)  (25), -
:

1( , )VS x y

1/1 exp{ [( ln(1 )) ( ln(1 )) ( ln(1 )) ( ln(1 )) ] }x y p x y (29)

2 1/
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1
1 1 1 1
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