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In this paper we propose a way to define derivative of a function of a special kind.
This kind is described by the function F4(«) defined further down.

Let E = E(+,]|,||z) be a universe over the set of real numbers closed with respect to
the operation +. Let
P ={<az pp(x),vp(z) > /v € E}

be an IFS (see[l]).
We shall introduce an operator F4 using following
DEFINITION o0: If
A={<x ua(x),va(x) > Jx € E},

then
Fala) ={<z,pa(z + a),valr + a) > /z € E},

where a given a € F.
PROPOSITION 1: F4(«) is an IFS.
Proof: A is an IFS. Therefore

0<palr+a)+valr+a) <1
So Fa(«) is an IFS.
Let t be a function defined over FE.
Hy = {t(x)/ (Yo, Ax € E)([|Az]| < s & [|Az]] < slt(z + Az) — t(x)] < p(@)[|Az][g)}-
Let

M = {t(z)/(Vx € E)3t'(z) := lim [|t(z+ Az) —t(x)]/||A|| 5}

|Az]|z—0

DEFINITION 1: If pua(x) € H;;, and va(x) € H;, and ||Aa||y < s <1 we define
AF(a) := Fala+ Aa) — Fa(a) :=

{<x,|palz + a+ Aa) — pa(z + )|, lvalz + a+ Aa) —va(x + a)| > /z € E}
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PROPOSITION 2: AFy(«) is an IFS.
Proof: From pa(z) € H;, and va(z) € H;, and [|Aal|, < s <1 we have that
0 < |pa(z+a+ Aa) — pa(z + a)| + |valx + o+ Aa) —va(x + a)|
< (up(x) + vola))|[Bal

< llAallp <5 <1

because 0 < pp(x) + vp(x) < 1. Therefore, AF,(a) is an IFS.

DEFINITION 2: If pa(x) € H;;, and va(x) € H;, and ||Aa|[5 < s <1 Then
AFa(a)/[|Aallg =

(<2 palr +a+ Aa) — pa(z + a)|/||[Aal| g,
va(z + a+ Aa) —va(z + a)|/||Aa||z > /x € E}

PROPOSITION 3: AF(a)/||Ac||y is an IFS.

Proof: From pa(z) € H;, and va(z) € H;, and [|Aal|, < s <1 we have that
0 <|pa(x+a+Aa) — pa(z + a)|/||Aa|| g + [valz + a4+ Aa) —va(z + a)| /|| Aal| 5

< (pp(2) +vp(2)) <10 < pp(e) +vp(r) <1)

DEFINITION 3: If pa(z) € H;, , va(z) € H, , pa(xr) € M, va(z) € M and
Aallp < s <1
Then
F'y(a) = lim AF4(a)/||Aal|y =

|Aal|p—0

(<o lim | Juale+a+ 8a) = uale+ a)l/||dal .
(0% E—>

\\Aliﬁn . lva(z + a+ Aa) —va(z + a)|/||Aal|z > /x € E}
(64 E—>

PROPOSITION 4: F’4(a) is an IFS.

Proof: From p,(x) € H?

o> va(x) € Hp, we have

0 <fpa(z +a+Aa) = pale + a)l/[|Aallp < pp(r) <1

and
0 <|va(z+a+Aa)—valz+a)|/||Aal|; <vp(z) < 1.

From pa(z) € M , va(xz) € M we have

0< IIAhI\m OWA(:c—l—oz—l—Aa) — palz +a)l/[|Aal|y < pp(r) < 1
allp—
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and

0< HAHIIIH 0’1/,4(1'4—0(4- Aa) —va(z + a)|/||Aal|p < vp(z) < 1.
allp—

Therefore
0 < HAli‘l‘m JJpa(z +a+Aa) = palz +a)l/||Aallg
« E"

+HAli‘1‘rn 0|1/A(x +a+ Aa) —va(z + a)l|/||Aal| 5
(0% E—>

< pp(x) +vp(x) <1,
i.e., Pis an IFS.
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