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As we known, the complex derivative theory is a very important
subject in mathematics. In this note, we begin to study the complex
fuzzy derivative and give a few basic properties.

Definition 1. Let £ be a vector space over the field X of real or
complex numbers, (E, T) be a fuzzy topological space, if the two
mappings

] o EXE—E, (x, y)—>x+y

(i) . KXESE(a,x)— ax
where K is the induced fuzzy topology of the usual nom, are fuzzy
continuous. Then (E, 7) is said to be a fuzzy topological vector space
over the field K. -

Definition 2. Let C be the field of complex numbers and (C, 7)
be a fuzzy topological vector space over the field C. S C-C, z,eC,
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the function f is said to be fuzzy differentiable at the point z, if there is

a function ¢ that is fuzzy continuous at the point z,, and have

f@ ()= ¢(@)z—2,)
for all zeC. ¢(z,) is said to be the fuzzy derivative of f at z, and

denote ' (z,)=¢ (2,).

Definition 3. Let C be the field of complex numbers and (C, 7)
be a fuzzy topological vector space over the field C. £ C—>C, z,eC,
if fis fuzzy differentiable at each point z and f ' ( z ) is also fuzzy
differentiable at the point z,, then f is said to be 2 —order fuzzy
differentiable, and the 2 —order fuzzy derivative is denoted by f " (z,).
Similar, we can define 7 —order fuzzy derivative (n=1).

Our main results are as follows:

Theorem 1. If f is fuzzy differentiable at the point z, and g is
fuzzy differentiable at the point flz;), then h=gof is also fuzzy
differentiable at the point z, and h'(z,)=g'((z,))f (z,).

Theorem 2. If fis fuzzy differentiable at the point z, and g is also
fuzzy differentiable at z,, then

(+8)'(20) =1 (20)*8'(z0),
(12)'(z0) =1'(z0) 8(20)*R20)g (20)

Ifg(z,) 70, we have



(i)u(zo)z f'(zo)g(zo)z_g'(zo)f(zo)
g g (z,)

Theorem 3. If £ C—C, fz)=u(x, y)tiv(x, y), then f is fuzzy
-differentiable at z,=a+bi if and only if u(x, y) and W(x, y) is fuzzy
differentiable at (a, b) and
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Theorem 4. If f C— C is fuzzy differentiable at z,, then for each
neN, fis also n-order fuzzy differentiable.

Theorem 5. If f. C—C is fuzzy differentiable on C and for
each ze C, f(z)=0, then f{z)=z,.
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