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Derivatives Related to Intuitionistic Fuzzy Sets
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In this paper we propose a way to de¯ne derivative of a function of a special kind.
This kind is described by the function FA(®) de¯ned further down.

Let E = E(+; jj; jjE) be a universe over the set of real numbers closed with respect to
the operation +. Let

P = f< x; ¹P (x); ºP (x) > =x 2 Eg
be an IFS (see[1]).
We shall introduce an operator FA using following

DEFINITION 0: If
A = f< x; ¹A(x); ºA(x) > =x 2 Eg;

then
FA(®) = f< x; ¹A(x+ ®); ºA(x+ ®) > =x 2 Eg;

where a given ® 2 E.

PROPOSITION 1: FA(®) is an IFS.

Proof: A is an IFS. Therefore

0 · ¹A(x+ ®) + ºA(x+ ®) · 1:

So FA(®) is an IFS.

Let t be a function de¯ned over E.

Hs
p := ft(x)=(8x;¢x 2 E)(jj¢xjj · s & jj¢xjj · sjt(x+¢x)¡ t(x)j · p(x)jj¢xjjE)g:

Let

M := ft(x)=(8x 2 E)(9 t0(x) := lim
jj¢xjjE!0

jt(x+¢x)¡ t(x)j=jj¢xjjEg

DEFINITION 1: If ¹A(x) 2 Hs
¹P
and ºA(x) 2 Hs

ºP
and jj¢®jjE · s · 1 we de¯ne

¢FA(®) := FA(®+¢®)¡ FA(®) :=

f< x; j¹A(x+ ®+¢®)¡ ¹A(x+ ®)j; jºA(x+ ®+¢®)¡ ºA(x+ ®)j > =x 2 Eg
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PROPOSITION 2: ¢FA(®) is an IFS.

Proof: From ¹A(x) 2 Hs
¹P
and ºA(x) 2 Hs

ºP
and jj¢®jjE · s · 1 we have that

0 · j¹A(x+ ®+¢®)¡ ¹A(x+ ®)j+ jºA(x+ ®+¢®)¡ ºA(x+ ®)j

· (¹P (x) + ºP (x))jj¢®jjE
· jj¢®jjE · s · 1

because 0 · ¹P (x) + ºP (x) · 1. Therefore, ¢FA(®) is an IFS.

DEFINITION 2: If ¹A(x) 2 Hs
¹P
and ºA(x) 2 Hs

ºP
and jj¢®jjE · s · 1 Then

¢FA(®)=jj¢®jjE :=

f< x; j¹A(x+ ®+¢®)¡ ¹A(x+ ®)j=jj¢®jjE;
jºA(x+ ®+¢®)¡ ºA(x+ ®)j=jj¢®jjE > =x 2 Eg

PROPOSITION 3: ¢FA(®)=jj¢®jjE is an IFS.

Proof: From ¹A(x) 2 Hs
¹P
and ºA(x) 2 Hs

ºP
and jj¢®jjE · s · 1 we have that

0 · j¹A(x+ ®+¢®)¡ ¹A(x+ ®)j=jj¢®jjE + jºA(x+ ®+¢®)¡ ºA(x+ ®)j=jj¢®jjE

· (¹P (x) + ºP (x)) · 1(0 · ¹P (x) + ºP (x) · 1)

DEFINITION 3: If ¹A(x) 2 Hs
¹P
, ºA(x) 2 Hs

ºP
, ¹A(x) 2 M , ºA(x) 2 M and

jj¢®jjE · s · 1
Then

F 0A(®) := lim
jj¢®jjE!0

¢FA(®)=jj¢®jjE :=

f< x; lim
jj¢®jjE!0

j¹A(x+ ®+¢®)¡ ¹A(x+ ®)j=jj¢®jjE ;

lim
jj¢®jjE!0

jºA(x+ ®+¢®)¡ ºA(x+ ®)j=jj¢®jjE > =x 2 Eg

PROPOSITION 4: F 0A(®) is an IFS.

Proof: From ¹A(x) 2 Hs
¹p , ºA(x) 2 Hs

ºP
we have

0 · j¹A(x+ ®+¢®)¡ ¹A(x+ ®)j=jj¢®jjE · ¹P (x) · 1

and
0 · jºA(x+ ®+¢®)¡ ºA(x+ ®)j=jj¢®jjE · ºP (x) · 1:

From ¹A(x) 2M , ºA(x) 2M we have

0 · lim
jj¢®jjE!0

j¹A(x+ ®+¢®)¡ ¹A(x+ ®)j=jj¢®jjE · ¹P (x) · 1
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and
0 · lim

jj¢®jjE!0
jºA(x+ ®+¢®)¡ ºA(x+ ®)j=jj¢®jjE · ºP (x) · 1:

Therefore
0 · lim

jj¢®jjE!0
j¹A(x+ ®+¢®)¡ ¹A(x+ ®)j=jj¢®jjE

+ lim
jj¢®jjE!0

jºA(x+ ®+¢®)¡ ºA(x+ ®)j=jj¢®jjE

· ¹P (x) + ºP (x) · 1;
i.e., P is an IFS.
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