36 5
2012 9

Journal of Jiangxi Normal University (Natural Science)

( ) Vol. 36 No.5

Sep. 2012

TEHE: 1000-5862(2012)05-0477-05

rﬁ'j% Nevanlinna

> A‘,(lgjgk—l),A
Aj(1§j§ k-1)
K5 ;
FEDHES: 0174.52

s

Xk tRERD: A

0 S5IE54R

Nevanlinna (21
I(r,f) () P
u(f) /() ,
O(0, A) A ©
SO+t fE v as v ar=0, ()
1996 31 ,
A A4, 4 s
(i) (i)
() p(4;) < p(A) <o (j=12,--,k=1);
(i) A4 s A A ,
(1)
A0S j<k-1), AQ)
(1 : ,
pd;) < p(4), (1

f(z)=¢"/sinz fr=2f"-
2cot? zf = 0, p(f)<+mw.
, Wu Pengcheng [4]
2
S+ A2 [ +B(2)f =0 )

Yets BEA: 2012-02-29
HE&WAB:
fEZ R

(11171170)
(1955-),

> 5 >

, 330022)

FO g 5D g af =0 =2)

A 0 ,

s : A(z) Edrei-Fuchs
, B(z) o0

; (2)

B A(z) Edrei-Fuchs

, B(2) )
, (2)
B Edrei-Fuchs

02(6,,0,,r)={z:6, <argz <6,

y4

<r}

Q2(6,0,,r)={z:6, <argz < 92,|z| <r}.

Cls) 7(2) ’
0<p(f)<o, A(G) (k=12,-,p;0<6 <6, <<
0,,0,,=6+2n) Z P ,
>0,
@logJ'n{ijﬁ(&k +£,9k+1—g,r),f=X}/ogr<
I k=1
p(f)X =0,
f(2) a, 4<p
) C qgsp
Edrei-Fuchs , B A(2) Edrei-Fuchs
pP=9



478 ( ) 2012
p(4;) < p(4) (3) ;
(1) (iii) E; < (0,0),
, |2  E5 z (k,jyer,
! A< j<k-1) ‘w(k)(z)/w(j)(z) <|eftNere)
, A(z) © 2 A(2) 0< p(A) <o,
. pA)<pAA<j<k-1), (1 ¢c>0 H(p(4)<H) 1
E < (0,) logdensE =1- p(A4)/H
1 A(Q<s<
M (1S E:{t|T(te",A)<ekT(t,A)}
k-1) L pld)<pd) ,  A@)
Edrei-Fuchs ’ fe=cH.
3 A(z) ,0<p(A)<o0,
. =1
2 A A Ao A 1< s<k-1) P Poapayya, (P15 B2
£>1
, 3
(i) sI<s<k-1), 4, Edrei-  0<n<p(4) 2 : {ta}
Fuchs ; lim ¢! /T (z,,4)=0,
(11) J#S, p(Aj)<p(A) > Aj (j:L n F C|:t (ﬁ+l)tn:|,
2, s=Ls+1k—1) ; m(F,)< (B-1)t,/4, Re[t,pt, |\F,.
. ’
n (i " 0 E,(R)(v=12--,p) E,(R) 2
1 5[ m(EV (R)) = m({@ €[0,2m) log(l/‘A(Reig)—av )2
; 50T(R,A)/4}j =M, >0 “4)
E = (0,0), m(E):jEdt E ,
E)=| dt/t E LEc(l,o _
m (E) J.E =) m(Ew(R)):m({Qe[O,Zn) log B(Re“g)‘Z
logdensE:Em,(Eﬂ[O,r])/logr 51T(R’B)/4}j>MZ >0 (5)
, M, , M, 2 A,B,5, =
logdensE:li_mm,(Eﬂ[O,r])/logr. 11<nin 5(a,,A4), 6=6(x,B), B n
_ r—>0 Svsp
19 w(z) P 4 1(2) , 0<
5 F:{(kl’jl)a(kzst)""$ (km’jm)} P(f)<°°,
. k> j; = 0i= () Q2(-6,0)(0<6<m) ,
Lessm, >0 ’ Elogn{?z(—e,e,r),fzx}/logrs
(1) E, c[0,2m), W, € ;’“’ Y0
<400, X = 0,00;
[0.2m)\ £, . Ry = Ry(w) >0 . <elf)
) (i1) e, O<eg<d,
argz =y, |z|2RO (k,j)el,
R,{,
[0 (2)/ 0 (2)| < |17 o
) E, = {z|1og(1/| f(2)-d)=N,
ii E, = (1,0),
W 2l |z|=Rn,—€+£<argz<«9—€}
|2| & E,U[0,1] z (k,j)er,



5 , 479
mesE, = aR, (a = ¢/2), a 1 ,
0 o , N,>0 1 ,
'_H A
fim {(an /Rnl )6+2(l+%)+3ﬂ/0 Rﬂz/HZ% log Rﬂz }Nn_l =0 > 2 EEE E,‘] 1IE HH
F—>+o0
Mo > 0 5 R”l < Rn < an > 1 (1) f (1)
R, —oo(n— o). p(f)<o,
, n , (1),
-0+¢,0-¢,R, R, ¥ z Ny
| f() | | f() "
log 1 ~ 1(iii), E, < (0,00),
17 (2)-4] m(E)<+o, zeEU01]
H(a,é¢,0) 6+31/0 ) K(p(f)+e) .
R, /R : I < 1< j<k. 8
L()log(R,, /R, )+J(a,5,49)< n/ "l) n OO g J ®)
3 , A(2),
(7) R, /8. (7) <Z)
, n; H(a,g,ﬂ) >0 0< J((Z, {[tn,ﬂtn]} s tn —> 0, tn+1 > ﬁtn
£,0) <+ 2,80  n ; (y(l)) SEERSVEINA (7(1))
0< L(6) <+ 0 n . " !
5 A o< (B-Dt,/8, n R, [t, B, ]
p(A)<o, 2 R,,e()/(l)) i
(1) A(Z) p a19a23”'9ap .
i0
oD m(E,(R,))= m({&e [0.27)[tog | 4( R, )| =
(ii) A(z2) p ST /4}) =M, >0. 9)
A(6,) (k=12,p; 0<6,<0,<-<0,.0,, =6+
27_[) 77>0’ max{p(Al)’“'»p(Ak—l)}:pO<p(A) s
, 0<& <(p(Ad)-py)/2 . 4,(1<j<k-1)
Elog+n{U5(6’k+77,9k+1—77,r),A=X}/ogr< , R, Z| <R,
p(4),X =0,0, 4,(1<j<k-1)
1 00,5, » r=R,,
£>0 | n ’ E(ekv+ p(Aj):mloglogM(r,A4)/logr<p0,
26,0, .1~ 260, B1,). V=12 p, 1 M(r,4;) = max| 4, 0<el<(p(4)- po)/2,
ay > z GQ(Hkv +2€’0kv+1 _2€’tn“8tn \ Ean' G{ ’ n EI:t ﬁtﬂ]\ El 0 1]) R , > R
p
U(yv) , loglogM (R, 1)/10gR <pyt+& <pld)-g.
v=1
log(1 z >log(4/d), v=12,---,p (6) )
(/ | ()= ) ‘e?) <exp{R,PNY, 9el0,2m).  (10)
p
: Ql(m) 4 o, €E,(R), (D~(10)
pet, 18 S 3 , d= exp(aT R, ,A)/4)<‘A(R' io,
1%’32,,{'“““”"}' |2 [k (k=) exp (R, P03, (11)
1 , 5 (11) 2 logR,,



480

n 2
plA) < p(A)-g .
i f (1) , a7 .
) (10) , (1 (), 1
2 AS p ap,
ay,a,(p=1)  p
A(@k) (k=1,2,,p; 0<6 <0, <--<0,,0,,=6+

>0,

P
lim log* {U (6 +€,6,, — g,r),AS:X}/ogr<
r—>0 P

(i) f ey
p(f) <o, D,

M| & |f<f>( )|
REER Z| ) ||A"(Z)|+

JES

|4)| <

(s)
ff(i)z)(|As(z)—av|+|av|)(1<v<p), (12)

1(iii), E, c(0,0),
z¢ E,UJI0,1] ,  (8)
@ @ <[ 1< <k

m(E;) <+,

3 )
{[tn,ﬁtn]} , t, >0, t.>pt (},(1)) -
{zl=<(B+1),} , (7(1))n (B-

), /8, n . Re[t, B, ] . B~

( =m {96 [0,27 A, (Rneig)—

(
s

)log(

av)B

m(E, (R,))
ST (R, 4,)
m(EOO (R, )) log|A4

m({& <[0.27)

SIT(Rn,A)/4}j =M, >0

(Rneie)‘ =

o = 12}}2 (01 =04 )

0<é&, <min{M,/8p,

( ) 2012
M, /8p,0/2,(B-1)/2p} , 5(9,% +
285,011 —263.1,. Bt ) 5

a

v

, 3 ny>0,

R} =[t, |\

(EUr0.1]) n=n,
14
el -2
P
U@n), pest, 18<
v=l
(B-1),/16 } 5 (6) ,
> >

n=n =ny,

R’e” e UE(QI{V +26,,0, .1 ~26.1,, ,Btn) ,

v=l
(1] (&,"¢")- P (13)

: 3 : (R},

n >

m(E.(R,'))= m({@ e[0,27)

sT(R,", /4})>M2>0 (14)

av)>log(4/d), v=1,2,

log A(Rn*eig )‘ =

E, ( Rn*)ﬂ [% +26,,6, 11— 254
(1<k, <p)

m(Ew (r7)N[00, +262.0,, . —252]) >M,/2p,

n ogtem(E(R), (13)~(14)
max{p(Al)"' '?;O(As—l)!p(AsH):""p(Ak—l)} =
Py < p(A), 4;(j#s) ,
R, " ERS R, " A;(j#s)
r= Rnl()* ,

p(4;) zﬁloglogM(r,Aj)/logr < P,

M(r,4;)= r‘nax

&= (p(4)~ pi)/2> 0,

n>ng, ,3
R (R},

loglog M(R,".4,)/10gR," < pi + &5 = p(A)— &5,



481

4 (R,,”e”)‘ <exp{RPN5y 0e[0,2n), j s, (15)
0, €E,(R), (®),(12)~(15)
oxp(87 (R}, A)/4) <[ d(R,"e)| <| 7).
[1+(k—2)exp{Rn"p(A)_‘g3}+d/4+|av|] (16)

(16) 2 logR,',

p(A) < p(A4)—&.
i f (1 , (12)~
(15) .
() G, 2

B [7_ 1 0] 5

3 SEEk

[1] Hayman W K. Meromorphic function [M]. Oxford: Clarendon
Press, 1964.

2] . M]. : , 1982,

[3] Chen Zongxuan, Gao Shian. Some oscillation theorems of higher
order non- homogeneous linear differential equations with tran-
scendental meromorphic coefficients [J]. Ann of Diff Eqs, 1996,
12: 28-39.

[4] Wu Pengcheng, Wu Shenjian, Zhu Jun. On the growth of solu-
tions of the second order complex differential equation with
meromorphic coefficients [J]. Jourmal of Inequalities and Appli-
cations, 2012(1): 117.

[5] Zhang Guanghong. The theory of entire function and meromor-
phic fuction [M]. Beijing: Publication of China Science, 1986.

[6] Gundersen G. Estimates for the logarithmic derivative of a
meromorphic function, plus similar estimates [J]. London Math
Soc, 1988, 37(2): 88-104.

[7] . 2 [3].

,2001, 25(4):334-338.
(8] , . [71.
, 2005, 29(1): 8-11.
[9] , . 2 [J].
,2012, 44(1): 29-32.

1. , 2008, 27(1): 47-52.

The Growth for Solutions of a Class of Higher Order Linear Differential
Equations with Meromorphic Coefficient

YANG Bi-long, YI Cai-feng*

(College of Mathematics and Informatics, Jiangxi Normal University, Nanchang Jiangxi 330022, China)

Abstract: The growth of solutions of the differential equation f®* +Ak_1f(k_1) +-4+ A f'+Af =0(k =2)is inves-

tigated by using the fundamental theory and method of Nevanlinna, where 4;(1<;<#k-1) and 4# 0 are mero-

morphic functions. Assuming that A4 is transcendental and A4 has a deficient value oo, it is proved that every
solution f # 0 of the equation is of infinite order with giving some different condition on 4;(1<j<k-1).

Key words: differential equation; meromorphic function; deficient value; order
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