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In this paper we obtain the following result : Let w(z) be a v-valued algebroid function and
D= w)2... (W (w(2))", and

(n-Lvn-Lv-20(v-1)
22lin-Lvy+l,(n-L,v+1)
+2(v-DhLyn-Lvy=2(n-Lv+1)]

Then @ assumes all values except possibly zero infinitely often.
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1. INTRODUCTION

We use the standard notation of Nevanlinna theory of meromorphic functions (see [1]).

In this paper, we will mainly consider the problem of possible Picard values of algebroid
function and derivatives of the form

W2 ... W (w (), (D

where w(z) is a v-valued algebroid function.

We denote

D=w)2... W w @) g =iy +... +i

n’
Lh=ij+2i+...+niy, 0=i1+3i+...+(2n-1) i,

For the case (i1, ..., in) = (1, 0, ..., 0), Hayman, Pang and Kari Katajamaki have proved the following
theorems, respectively.

Theorem A% — Suppose that w(z) is a transcendental entire function and n2>2. Then
w (2) w (z)" assumes all values except possibly zero infinitely often.
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Theorem B> — Let w(z) be a v-valued algebroid function and a be a finite complex number.
Then

w@w@) '=an24v-1

have infinite roots.

Theorem C* — Let w (z) be a v-valued transcendental entire algebroid function and set

d@=w (@)w@)"

where ne N and ae C - {0}. Then if n>28 v—6, we have

— 1
N(r,¢_bJ¢S(r,W)
for each be C.

Our result is :

Theorem 1 — Let w(z) be a v-valued algebroid Sfunction and
(n=bLv)in-Lv-20c(v-1)]
22gn—=Lv+lhn-lLv+1) , .. (2)
+2(v=-DhL[lgn=-hv+2 (-1 v+1)].

Then @ assumes all values except possibly zero infinitely often.

2. SOME LEMMAS

Lemma 1 — Let w(z) be a v valued algebroid function and @ be as in (1), qj(0),j=1,2,..,p
be distinct complex numbers, then

p
pT(r, D)SN(r, ¢)+N(r,<1—p)+ Z N(r,@=a)+N, (r, D)+ S (r, D).
k=1

Proof See [4].
Lemma 2 — Let w(z) and @ be as above. Then

N, (r, D SN, (r,w).

Proof See [4]
Lemma 3 — Let w(z) be a v value algebroid function and @ be as above. Then

(h+Il)N(r,w)-N(r, ¢)+N(r,%)=121\’1 (r,w)

—lsz(r,w)—(lz—lo)N[r,-i-), . 3)

where Ni (r,w) is the count function of all multiple points of w(z) and every 7 multiple point are
counted only 7 — 1 times.
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PROOF : Let w;, i = 1, .., 4 be the branches of w (z), w; (z;) =a. Then by

/A

w (@) —a=(z-20"*wy @, w® (@) = 2 - 29 TP, ).

We know that z; is a zero of w® (z) with multiplicity T—kAif T-kA>0; zy 1s a pole of
w® (2) with multiplicity k A - 1, if 7—k A< 0. Thus

(12'”0)"(",W)—n(rtb)+n[r,_l_)

@
=+l 3 z-{ S Urrhh+ 3 (121-101)“}
w=o0 w=oo W#oo

+ Z (ogt-LN*

W # oo

=Z (101+12+l7_1—12)—-{ 2 (lgt+lh+lh A-1)

W= oo

W= oo

+ Y hA-L-(yt-1)
w:too,lz,l—lo‘»o

+ Y 1=l -, A-1)]
w#eo, [, A-1,1<0

- > (I-lp) 7~ Y (h-lpt
w¢oo,12/1—lor>0 w;too,lz/l—lor<0

1]

LE@T-1)-LEA-1)-(h-l)Z7

Iy ny (r,w)—lznx(r,w)—-(lz—lo)n(r,-i-).

Integrating logarithmically we obtain (3).
| 3. PROOF OF THEOREM 1

We assume conversely that N(r,—d)—l_-;]=s (r,w) for some be C - {0}.

First, we prove that

T(n®)2(n=-Lv)T(r,w)=oN, (r,w),(r—>e,rel). .. (4
In fact,
n+l D, 1
m+)T(rw)=TFr W) " 1)=T| — - -
(w'o w2 ... (w("))'" }

i o i (i,
ST, ®)+T r’wo(w)2w...(w Lo
ll
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]+0(1)

AN

= T(r, <D)+T(r,(

h U
i

v
|
i w(n) n
J 23 B +S(r,w). .. (5)

W (e
w .
J [ ” J may arise only

T |3

ST(r,®)+lym(r,w)+N r,(

In

il
’ (n)
We estimate N| r, (%) [W ] . The poles of (

T |3,

w
from one of the following cases :

Case (i) — the zeros of w(z);

Case (ii) — the poles of w(z);

Case (iii) — the brances point of w(z).

Case (i) — If z; is a zero of w(z), then its contribution to

n

il
’ (ﬂ) 14
N r,(—w ) [W } is llNLr,lJ.
w w w

Case (i) — 1If z; is a pole of w(z), then

w(z) = (z—29) *wp (2), wg (zg) # 0, o,

. _T+kA
w=C-20) & wi(@), wy(z) 20, .

T Zo(

Its contribution to

Thus

In

(L
] Si1/1+...+nin/l=122.$l2v.

w

AN

In

il
’ (n)
w w . —
N r,(w] ( ” ] is [, VN (r, w).

Case (iif) — Let w; (@), i =1, 2, ..., A be branches of w(z) such that w(zo)=a,a¢0, oo,

Then in the neighbourhood of z), we have

T
w (2) =a+ (2 - zg)A wy (2), wg (2g) # 0, o,

®) . T-kA
w=Cz-z9) * wi(2), w(z9)#0,00.

It easy to see that z; is a pole when 7-kA<O0.
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Thus

In

’ i] (n) n n
T zo,(%] ...[Ww ) <Y glad-1"< Y g laA-1]

a=1 a=1

SA-1) Y iglo-1]

a=1
= o(A-1).
Its contribution to

; i
ll n

wi
.. is ON,(r,w).

w

Combining the cases (i)-(iii), we get

w

i tn
’ (I‘l)
N r,[i) (W ) gllN(r,%j+lz VN (r.w)+ o N, (r,w). . (6)

Substituting the inequality (6) into the inequality (5), we obtain the inequality (4).

Secondly, by Lemma 1 and Lemma 2, we have

T(r,@®)SN(r, <D)+N(r,éJ+Nx (r,w) + S (r.w). AT

Since the poles of @ must be the pole of w(z) or a branch point of w(z), we get
N(@r, @)SN(rw)+N (r,w). .. (8)

A

w()—a=c(z-25)" " wy(2), wy (z) #0, . Then

(IO)r_IZA

Thus
lO'l'—-l A
n[r’_l_j<n(r,-3;)+ E L______z__)_

_( 1
Sn[r,;]+10 Y (r-1) - (9)

— 1
= 7_ l s
n[r w)+ ony (r,w)
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that 1s

o=
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(Al o)

It follows from (9) and (10)

N(r,é ]<n_llzv[n(r,éJ—ﬁ(r,-};)]+loN1 (r, w).

By Lemma 3, we have

Ny (row) 2T (r,w) + N, (r, w).
Combining (11) and (12), we get
{1 1 1) 2p(n-hLV)
= |<— - | T
N(”¢)<n—zzv+1N(”¢)(n—12v+1) (. w)

lo (n - 12 V)

——N .
* n—lv+l x(rw)

Combining (7), (8) and (13), we get

1 210(71—12V)+12(n—12v+1)
(l_n—lzv+1]T(r’(p)< (n—lLv+1)

lo(n—lz V)+2(n—12 v+1)
n—lzv+1)

Substituting the inequality (4) into the inequality (14), we get
n=Lvin-Lv-20(v-1)]
Llgn=LWV+hLhn-Lv+1)

+2(v-DbL[lgn=-Lv+2(n-L v+ 1)

This is a contradiction. This proves Theorem 1.
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