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Abstract. Let Sbe the class of regular and univalent function f(z) =7+a,2" +..., in the unit

disc, U = {Z : |Z| < 1}.We prove new univalence criteria for the integral operator F; .

Theorem 1. If the function f is regular in unit disc U, f(z)=z+a,2* +...,and
(-7 )22
(2)

then the function f is univalent in U.
Theorem 2. If the function g is regular in U and |g(21 <1 in U, then for all £ €U and

<1,(V)zeU, (1)

zeU the following inequalities hold

[96)-9@)|_|s-7|

<|2—, 2)
1-g(2(e)  |1-z|
and
1-|g(z)’
gl 1%L 3)
1-|7
the equalities hold only in case g(z)=¢ 12 Y Where |€| =1 and |u| <1.
+ Uz
Remark A For z=0, from inequality (2) we obtain for every £ e U
9(¢)-9(0)|
—==A<|g], “)
1—g®b@)|
and, hence
[£]+19(0),
<, 5
o ok ©
. G
Considering g(0)= a and & = z then g(z < |Z| , 6)
o ol
forall zeU .
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Theorem 3. Let  be a complex number and the function he S, h(z)=z+a,2* +...,.

If
#'(z)-h2)
o
forall zeU and the constant | }/| satisfies the condition
1

<1,(v)zeU, (7

B

o b ] ®
max | \-|Z ‘|Z|‘1+|C|-|Z'

|Z<1

then the function
z V4
Fy(z)zj(@) dtesS, (10)

Theorem 4. Let o, € C, f,geS, f(z)=z+a,2> +..,9(z)=z+b, 2’ +.....
If

#'(2)- f(2)
16 <1,(v)zeU, (11)
29'(2)-9(2)
22 <1,(V)zeU, (12)
11
— <1, 13
o T8 -
1
- < {(1_|z|2).|2|. ERE } (14)
max 1+l 12
where
|0‘a2+:302| 1
=2 el 5
S (15)
then
z a B
F(2)= j(@) (#) dteS
Proof:

f,geS, and %Z);tO,@iO.

For 220 we are (@] [@]ﬂ -1,

z z
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1 Faﬂ (Z)
|0‘ :B| Fo(2)
We calculate the derivative by order 1and 2 for F,,.

We are: F/,(2)= [@ja .(@jﬂ

We consider the function h( ) , where |a . ﬂ| satisfy (14).

V4 V4

- 1) 2102 (0] ol 0020l 162

22

Fos

Then h(2) are the form:

f
1 Fu@ “( z

o p Fiy(@) Ja-p (f z))“(gz))ﬁ

h(z)=

1 .O[,Zf()—f(Z)+ 1,129
- A #(z2) o ﬂl 2(z)

We are h(O) |a1ﬂ| aa2+| ﬁ| - pb, and the condition (11) and (12)
|1 L A@-1@, 1 2@)-g)
b '“(Z”‘Ha-/ﬂ "0 EATT aw ]
I E: A A |z (@)-o(2)| 1

1
+— <1 from (13) and h
o R e el <!
pio} =22 g
RZE
Applied Remark A for the function h obtained: |h(Z)|

[4+d
REEER

ZEU

Fas (2)

But |h(z] = F(;ﬂ (Z)
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|F” | z|+|c|

And we have
|a /3| ‘Faﬁ ‘ 1+

(V)zeU &

Fip(2) |4+|d
e @S A gY@
Fap (2) [4+d
@(1—22)-2-Lﬁa-ﬂ-(1—2 ) V)zeU .(applied th.1) (16)
b2 o G sl b 2
L — (2 ) . Xl
Let’s consider the function H .[0,1]—) R, H(X)—( X ) 1+|C| v |Z|
1 11 ;+|C| 3 1+[q
H —|=1-—|—- == >0= H(x)>0.
@ [ 4) 2 gL 8 2eld T T )
2
Using this result in (16) we have:
Fs(2) Z+|d
(1—|Z|2)-Z Faﬁ(Z <|a ,B| l:(l |Z| )| | 1|+| || :‘ ZeU and (14) implies
ZF,(2)

<1,(V)z €U and using the theorem 1 obtained F € S.

Fop(2)
Remark B. For g(z)=

REFERENCES

[1] V.Pescar- On some integral operations which preserve the univalence,,Journal
of Mathematics, Vol. xxx (1997) pp.1-10, Punjab University

[2] J. Becker, Lownersche Differential gleichung und quasikonform fortsezbare
schichte Funktionen, J. Reine Angew. Math. 225 (1972), 23-43.

[3] N.N. Pascu- An improvement of Becker’s univalence criterion, Proceedings of
the Commemorative Session Simion Stoilow, Brasov, (1987), 43-48.

[4] N.N. Pascu, V. Pescar, On the integral operators of Kim-Merkens and
Pfaltzgraff, Studia(Mathematica), Univ. Babes-Bolyai, Cluj-Napoca, 32, 2(1990),
185-192.

Authors:

Daniel Breaz, Nicoleta Breaz - ,, 1 Decembrie 1918 University of Alba

Iulia, str. N.Iorga, No.13, Departament of Mathematics and Computer
Science, dbreaz@lmm.uab.ro, nbreaz@lmm.uab.ro.

50



