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ABSTRACT. The main objective of this paper is to introduce a new
special class of analytic univalent functions based on a combination of
the Error function and a new function, that we create with the help
of convolution. we examine several properties of this class, such as,
Weighted mean, Coeflicient estimate and extreme points.

1. INTRODUCTION

Let U= {z € C : |z| < 1} be the open unit disk in the complex plane
C. Denote by A the well-known class of analytic and normalized functions
of in U. we note that each function f in A has the form

f(z) :z+Zanz”, (z€U,a, €C). (1.1)
n=2

we say that a function f is univalent in U if f(z1) # f(z2) forall 21,29 € U
with z1 # 29. The family of all univalent functions f in U is denoted by S
[2, 41]. The subclass of A create withe changing negative coefficients and are
of the type
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f(z) :z—Zanz", (an > 0). (1.2)
n=2

The convolution or Hadamard product f(z) and g(z) for f to form (1.1)
and g(z) = 2+ Y o0 502" is (f*g)(2) = 2+ D> po 5 anbpz™ for more details
see [2].

The Error Function and Subclasses of Analytic Univalent Functions intro-
duce by Sayedain and Najafzadeh [5], is form

o 2 - (_1)n n
Erf(z)_ﬁ;)(zn 1)n!z2 o

& -1 n—1
= z—i—; (2n(—1))(n— 1)!z", (z € C). (1.3)

3
Let h(z) =z+ (= —2)z", (n=10,1,2,...) and the Taylor series of this h
e

o0

h(z) =z — Z (—1)”512'71—1)2717 (1.4)
n=2 '

Definition 1.1. The function H(z) denote by convolution h(z) and E,f(z)
H(z) = h(z) * (22 — E.(f)) = {(2)

o0 1 N
:Z_T;n((n—l)!)zanz . (1.5)

Where f(z) is (1.2). new, a function of the form (1.2) is in the class Wg(a, b)
if it satisfies the condition

H(z) + zH'(2) + az’H"(2) — 2
R . 1.6
e{ azH'(z) + (1 - b)H(2) > @ ose<n- (1)
Where 0 < a,b <1, a <band H(z) are give by (1.5), also H'(z), H"(z) are
first and second order derivatives, respectively [3].

2. MAIN RESULTS

In the folloing theorem, we express a condition for the functions that
belong to the class Wg(a, b).

Theorem 2.1. Let f(z) of the form(1.2). f belong to the class Wq(a,b) if
and only if

n+1

+a(n(Q+1))+Q(1—1b)
2 (n—1)1)2 an <1+Q(b—a—1), (<< (21)

n=2
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Proof. By calculating the derivatives of the first and second order and plac-
ing in (1.5) and also consider "z” as a real number that is moved to z — 1~

we have

1
o an—1)+—=+1
n

A G-oF ",
(eab 3
a(n(Q—Fl))—l—Q(l—b)—i—l—Fl
Q(b—a—1)+1—nz:2 GO N g, >0
So, we proved that if f(z)_belong to the class Wg(a,b) the related (2.1)
holds. Conversely, it is easily proven. see [7]. O

1+Q0b—a—-1) 9

The results is sharp for example g(z) = z — Oa—b+1)+2a+ 157

Theorem 2.2. Wg(a,b) is a convex set.

Proof It is enough to show for fi(z) belong to the class Wg(a,b), then
Z)\fz()EWQ(ab)whereZ)\—land)\izo. O
i=1

3. ON GEOMETRIC PROPERTIES

In the following theorem, we introduce the functions that belong to the
class Wg(a, b) and are the extreme points of the set. we will show that they
have such a property [1].

(m—IW%1+Q®—a—D)2n(n:
a(n(Q+1))+Q(1—b)+%+1

2,3,...) also fi(z) = z. then Y punfn(z) € Wo(a,b) if and only if Y pn, =1
n=1 n=1
and p, > 0.

Theorem 3.1. Let f,(z) =

Proof. Let assume first Z pn fn(2) € Wo(a,b) for > p, =1 and p, > 0.
n=1

we will show that f, € WQ(a b) (n=2,3,...). Refer theorem(2.1)

1+Q(b—a—1)((n— 1))

an < 1
a(n(Q+1))+Q(1fb)+E+1

therefore by letting

a(n(Q +1)) + QUL —b) + - +1
=" 9700 —a—1)((n—1))?

an
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and that g3 = 1— (ue+ ps+...) we conclude the required result. Conversely

is easily. O

Theorem 3.2. Let fi(z) =2z — Y oo san12" and fo(z) = 2 — > 07 5 an 22"

belongs to the class Wg(a,b), then the weighted mean of fi, f2 in to Wg(a,b).
1 1

Proof. Let Hy(z) = 5(1 +t)f1(z) + 5(1 —t) fa(z) we have

oo

1
_m@)—z_222«1+w%J+uf¢mmgf
since fi and fa are in the class Wg(a,b), so by theorem(2.1) we have
n+1
a t n a —t n
CESE [5A+tan1 + 5 (1~ t)anp]

n=2

s%u+wu+Qw—a—1»+%u—wu+Q@—a_n)

Which the above expression is equal to Q(b—a — 1)+ 1. So the condition of
theorem(2.1) for Hy(z) is established and therefore the proof is complete. [J
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