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Abstract

Let F be a meromorphic functions family on the unit disc A, If for every f € F (the zeros of f is a multi-

plicity of at least k) and if f(Z)zO then‘f(k)(z)‘ﬁc and Ef(k)(S)gEf(S) (Sz{a,b}), then F is nor-

mal on A.
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1. Introduction and Results

First, we introduce the following definition:
Definition: For a,b are two distinct complex values,
we have set S ={a,b} and

If E;(S)=E,(S), we call that f and g share S in D;
If E;(S)cE,(S), we call that f and g share S by
One-way in D.

For the normal meromorphic functionsfamilyconcern-
ing one-way sharing set, W. H. Zhang proved the fol-
lowing result [1]:

Theorem A. Let F be a family of meromorphic func-
tions in the unit disc A, a and b be two distinct nonzero
complex values. S ={a,b}, If for every f eF, all of
whose zeros is multiple, E.(S)=E,(S), then F is
normal on A.

W. H. Zhang continued considering the relation be-
tween normality and the shared set, and proved the next
result [2]:

Theorem B. Let F be meromorphic functions fam-
ily in the unit disk A, a and b be two distinct nonzero
complex values. If for every f € F, all of whose zeros
is multiplicity k+1 at least (k is a positive integer),
E ) (S)=E;(S), then Fis normalin A.

In 2008, F. J. Lv got following theorem in [3]:

Theorem C. Let F be a family of meromorphic
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function in the unit disk A, a and b is two distinct non-
zero complex values, Kk is positive integer, AS ={a,b}.
If for every f € F, all of whose zeros have multiplicity
k+1 at least, Ef(k) (S)c E, (S), then F is normal in
A.

In this paper,we continue to discuss about normality
theorem of meromorphic functions families concerning
higher order derivative and shared set by one-way, and
obtain main results as follow.

Theorem. Let F be a meromorphic functions family
on the unit disc A, a and b is two distinct nonzero com-
plex values, k is positive integer, S={a,b}, If for
every f eF, all of whose zeros have multiplicity k at
least, If

1) exists ¢>0,

such that f (Z)=O:>‘f(k)(z)‘£c;

2) Ex0(S)cEr(S);
then F is normal in A.
Remark: Through the following example, all of
whose zeros have multiplicity Kk at least is necessary.
Example: Let

S={l,.-1} ,0 #0, and 0 =1, i =1,2.

a family of meromorphic function in the unit disk A be
F={f,(z)} there

f.(z)= n(e"“Z —e“’zz),n =1,2,3,---.

Obvously f,(z)=f,"(z) and

n
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fn(l)(z): n(wfeﬂ)ﬂ _a)llewlz)’ (| :1’2’3’...’k_1) ,

Hence z=0 satisfy 1) and 2) and all of whose zeros
of f,(z) have multiplicity k-1 atmost, Since

R0

=N|lw, —®,| > (N —>0),
1+|f(0)|2 || 2| ( )

F isnotnormalat z=0 by Marty Theorem.
2. Lemmas

Lemma 1 [4]. Let F be meromorphic functions fami-
lies in the unit disk A, all of whose zeros have multi-
plicity k at least. If for every f eF , there exists
A>0, such that f(k)(z) <A when eve f(z)=0. If
F is not normal in A, then for every 0<a <k, there

exists 0<r<I1, |z|<r, f,eF, p, —>0,such
f(z, +
that gn(g)zw converges locally and uni-
Pn

formly to a noncontant meromorphic function g(¢),
andg”(¢)<g”(0)=kA+1. where

oo 19'(€))
9" (¢) L)

Lemma 2 [5]. Let f(z) be nonconstant meromor-
phic function in C

N(r,]c ! a)
Ofafl=1-lim— %/
(a, ) m T(r’f)

@(oo,f)zl—lﬁN(r’f)
oo T(r, f)

is said to be Spherical derivative of g.

, (a;too),

r—o

then Z[(@(a, f )]+®(oo, f)<2

aeC

3. Proof of Theorem

Suppose that F be not normal in A, then by Lemma 1
we get that there exists f, eF, z,€A and p, > 0"

fo (2, +p6)

such that g, (&)= converges locally and

n
uniformly to a noncontant meromorphic function ¢ (é’ )
[6], and g#({)<g#(0)=kc+1. We claim that the
following conclusions hold.
1) zeros of g(¢) have multiplicity k at least, and

9(¢)=0=g% (¢)|<c;
2) g"(¢)=a,g"(¢)#b;

In fact, suppose that there exists & €A, such that
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9(&,) =0, there exists ¢, = ¢,
f
gn(é/n): n(zn+kpné/n)

Hence f (z,+p,¢,)=0

=0 for sufficiently large n,

Therefore, the following conclusions is obviously
fl’\(J) (Zn +pn§n) = 09 (J = 172’37”"k _1)

and [f(z,+p,¢)) <c,
Hence

0 (&) =Pl 1 (2,+ p,6) =0, (I=1,2.3.+.k-1)
and ‘g ‘<C

So g (¢,)=limg"(¢,)=0,

and ‘g(k)(go)
Hence, zeros of g(¢) have multiplicity k at least,
and g(¢)=0=[g"(¢)<c,

Therefore, conclusion (1) is hold

In what follow, we complete the proof of the claim 2):
Suppose that there exists ¢

Such that g' (§ ,)=2a, by Hurwitz theorem, there
exists ¢, —> ¢, such that

ot (¢.)= 1

By conditions:

(i=12,3.k-1)

<c,

(Zn + 0.6, n) =a for sufficiently large n.

E:® (S)g Et (S) ,
f.(z, +p.¢,)=a(orb),
Hence
. (26
g(é“o):r{gl}ogn(éyn):gg%:@,

this is a contradictions for g(k)

(¢&)=a.
If g

'(¢)=a, then g(¢) is polynomial of degree

Because, zeros of ¢(¢) have multiplicity k at least,

then g (¢)=-5(¢ &)

and '(¢) = (6-6)"

Y

Obviously

k
‘(k 1)( 4,0) 3 E’|§0|>1
G

a6y k-1’

=|a|£c,then

9" (0)=

|<1

Because ‘g(k) (&)
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4

(k=1)1 " (k—1)!

therefore §< kc + 1, hence |g #(0)| < kc+1, this is a con-

contradictions for conditions of g(¢’) . Hence
g™ (¢)+a. Similar to prove g ¥ (&)=b.
Therefore

N{r, (k)l j
@(a: g(k))= l_}l—l;ng(k))ZI and

) e N(r’ g(k)l—bJ
©(b.g ):1—}%W=1
Since

T(r,g(k))z N(r,g(k))

=kN(r,g)+N(r,g)=(k+1)N(r.g)
So

c .
<————<kc+1, Suppose Cc>1 is not general,

— N(r,g(k)) 1 k
®(°°’9(k)):1‘1i%(r,g(k))2 Tkl K+l

Therefore
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(2.9")+0(b.g")+0(=g")>24 52

this is a contradictions for Lemma 2. The proof of Theo-
rem is completed.
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