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1 Introduction

In [7, 8, 9], Piotr Dworniczak introduce three intuitionistic fuzzy implications, that generalized
the defined by the author intuitionistic fuzzy implications in [4, 5, 6]. Some of their properties
are discussed in [1].

Here, following the idea from [2], we introduce four new intuitionistic fuzzy implications,
modifying Dworniczak’s intuitionistic fuzzy implication

b+c+A—-1a+d+A-1
2\ ’ 2\

<CL, b> —7150,A <Cv d) = < >7

where \ > 1.

2 Main results

Let everywhere below the variables x and y have truth values (a,b) and (c,d), where
a,b,c,d € [0,1],a+b<1,c+d<1.
In [2, 3] the following operations and operators are defined:

—(a,b) = —1(a,b) = (b, a),
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a+c b+d

y Ty )
0{a,b) = {(a,1 — a),
<><a7b> = <1 - bv b>>

aﬁ’y< ):<aa,6b+’y),

04,3’7< >: <aa+77ﬁb>7
where «, 5,7 € [0, 1] and max(a, 8) +v < 1,

<a7 b>@<cv d> = <

®o54.6(a,b) = (aa +, b+ 0),

where «, 3,7,d € [0,1] and max(a, 8) +v+d < 1.
We use the following formulas:

(a,b) —>%50,A (c,d) = O{a,b) =150 T{c,d),

<6L, b> _)%50,)\ <C, d) 0 <a7 b> _>150,>\ <><C7 d>v
<a? b> _>?507/\ <C, d> <><a7 b> T7150,\ <><Ca d>>
<a7 b> _>41150,)\ <C, d) <><CL, b> 150, U <C7 d>

So, we obtain the explicit forms of the new four implications as follows:

—a+c+ A a—c+)\>
2\ ’ 2\ ’

l—a—d+ A\ a+d+)\—1>

2\ ’ 2\ ’

b+c+A—1 1—b—c+)\>

2\ ’ 2\ ’
b—d+ XN =b+d+ )\

<CL,b> _)1150,A <C> d> :< 2)\ 9 2)\ >

First, we check that for every + = 1, 2, 3, 4 and for every A > 1:

<a=b> _%50,)\ <C, d> = <

(a,b) —>%50,)\ (e, d) = (

<a’7 b> _>§)50,)\ <Cv d> = <

4 11
1) —° 1) =(=,=
<07 > _>150,)\ <0’ > <2a 2)7
. A+1 A—-1
1 ! 1 ={—,——
(0, >_>150,>\< ,0) = ox ' on )
; CA-1 A+1
<170> _>150,)\ <O’1>_< 2\ ) 2\ >>
(1,0) ~0 (1.0) = (3. 3)
) 150,A ) - 2’2 .

Second, we check that for every A > 1:

11
<070> _%50,)\ <0’ 1> = <§’ §>7
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11

<070> _>%50,)\ <Oa 1> = <§7 §>7
A—1 A+1
3 1) =
(0,0) 7150, (0,1) <—2>\ "o )
A—1 A+1
4 _
<070> _>150,)\ <0’1> _< 2\ ) 2\ >>
X 11
<070> 150, <O’O> = <§’ 5)7
A+1 A—-1
<070> _>%50,)\ <070> :< 2\ ) 2\ >7
A—1 A+1
3 _
(0,0) 7150, (0,0) = <—2)\ "ToN )
. 11
(0,0) 7150, (0,0) = <§7 §>7
A+1 A—1
(0,0) =505 (1,0) = <T’ T>’
A+1 A—-1
<070> _>%50,)\ <170> :< 2\ ) 2\ >7
, 11
(0,0) 7150, (1,0) = <§7 §>7
11
<070> _>1150,A <170> = <§7 §>7
11
<07 1) _>%50,)\ <0a0> = <§a §>7
A+1 A—-1
, 11
(0,1) “7150,A (0,0) = <§7 §>7
A+1 A—-1
4 _
(0,1) 7150, (0,0) = <—2)\ TN )
A—1 A+1
1 _
(1,0) “7150,A (0,0) = <—2>\ "o ),
, 11
(1,0) 150, (0,0) = <§, §>,
A—1 A+1
1 3 S
(1,0) “7150,A (0,0) = o ox )
} 11
(1,0) “7150,A (0,0) = <§7 §>

Using definition from [2, 3]
{(a,b) > (c¢,d) if and only if a > cand b < d,

we can prove the validity of the following theorem.
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Theorem 1. For every a,b,c,d € [0,1],sothata 4+ b < 1 and ¢ + d < 1 and for every A > 1:

<a7b> _>%50,)\ <C> d> Z <a>b> _%50,)\ <C7 d)?

v

<a7 b> _>1150,A <Ca d>
<(1, b> _>%50,)\ <C> d>

<CL, b> —>%50,/\ <Ca d>

<a> b) _>?50,A <C7 d)?
(a,b) —>1150,A (c,d),

<a7 b) _>?50,A <C> d>

Vv

v

Proof: For example, let us check the validity of the fourth inequality.
First, we see, that
—a4+c+A—b—c—A+1=1—a—-0b>0,

l-b—c+A—a+c—A=1—a—-5b>0.

Therefore,
—a+c+A a—c+ A bt+c+A—11—-b—c+ A

>
< 20 72X = 2\ ’ 2 )

1.e.,
<Cl,b> _)i50,>\ <C> d> Z <a> b) _>:1)’50,)\ <C> d)

Hence, (4) is valid. (1) — (3) are proved by analogy.
Now, we can construct the following diagram

2
150,

1 4
“7150,\ “7150,A

3
150,\

Now, we show that the new implications can be represented by a part of the above operators.

Theorem 2. For every a,b,c,d € [0,1],sothata+ b < 1 and ¢ + d < 1 and for every A > 1:

A—1 0 <C, d>,

(a,0) =150 {6 d) = 7%0_‘@7@@@%7%7 -

>

1
P

<av b> _>%50,>\ <C, d> = RS



<CL, b) —)%507>\ <C, d> = E&y% % D“(d,b)@% % %<><C, d>,
<CL, b) _>?50,)\ <C7 d> = %,%,% D_'<a7b>@[:£]%,%,¥<><c7 d>

The proofs of these assertions are similar to the above one. U

Corollary. For every a,b,c,d € [0,1],sothata +b < 1 and ¢+ d < 1 and for every A > 1:

(a,b) —>i50’/\ {(c,d) = [e] >\7170<>_\<a,b>@@

LEEDN

A—1 0 <C, d),

1
7X7O> by

>l=
>
>l=

<CL, b> _>%50,)\ <Cv d> =[9 R

(a,b) =150 (c,d) = E%,%,o e ~(a, b>@@§,§,% o0& {c, d),
<a’ b> _>§50,>\ <C7 d> = @§,§,0 Al U _'<a7 b>@@%,§ Al 0<><Cv d)

3 Conclusion

In the next parts of the research, we will study from one side other properties of the new implica-
tions and from another — the modifications of the two other Dworniczak’s implications and their
properties.
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