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Abstract

Let ¢ be a nonzero finite complex number, let f be a transcendental meromorphic
function of finite order, and let R be a nonconstant rational function. It is studied
that the relationship between the exponent of convergence of zeros of f(z) — R(z),
f(z+¢)—R(z), and A.f(z) — R(z) and the order of f. This improves the results of Chen,
Zhang-Chen and Chen-Zheng.
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1. 5IEREZER

PN el S I NS =P Cob et = 1T | A I O Ol N o = I 7o el SO v R 3R
oAT(r, f)} s v — oo, 7 & B, EfE—MXEMEEA 75 1 HEE.

Wase 2P B4 £ (7] DUE N oo), W alili 2T (r,a) = S(r, f), FRase fFII/NREL. AL
Hp(f), A(f) FIN(F) 50 RIS fIIZR, f)% nORRR RCSSAR AL,

P(f) — Tm 10g+ T(T‘, f)

r—00 log r

_ logt N(r, %)

= 1'

AP e log r ’
1 — log™ N(r, f)
—-)=1 —_—

)\(f) o log r

dRe— N, FANf —d) < p(f), Brd 79 fBorelBIAMA. ¥ fr&— A b4k HOw Al ik 4,
R NIEFA TR, FINEDNAS(2) = f(z+¢) = f(2).

AL JLHEER, FRWALR B L ZD 5 TR NASI R, WAl B S TR E A RS
FHIRREHE T WL H B FRE, W [5-14]. 2000 4, Fang [12]8F 50 T 141 R £ 1) S H A D)
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sEHE A, IEM T

EIA BfE— BB REL, 27 T H AR > 2, W T 2B .

20084, Chen-Shon [10]A/F 7t 1 8 1 K R ZOFN 0 41 R 25 1) ZF s FUANS)) 1. 20134F, Chen [8]H/F 7L
T AL RS HAF R I 220 AN R Z IR &R, IR T

EHEB BBV LA —MNMEENG) < p(f)IVA T HMLLREL, o2 —MIETH IT R,
R f(z+c) # f(2) +c WA

max{7(f(2)), 7(Acf(2))} = p(f);
max{7(f(2)),7(f(z +¢))} = p(f),
max{7(A.f(2)), 7(f(z + )} = p(f)-

Hrr(f) 3R A S SR 2 (R ).

20164F, Zhang-Chen [14]TE‘EHEIEBEPE/‘J%T¢)\(%) < p(F)BBEEH, FRBEMSONN (f(2) —d) <
p(f), dR—MA 73 8H, EHEBKAMAL, UEH T

EIEC wde— M HEE, FREFHEM—NEN(f(2) —d) < p(f) B9A 55 R4 R 5L,
c— M EEHFEH, WE

max{7(f(2)), 7(A.f(2))} = p(f),
max{7(f(2)),7(f(z+¢))} = p(f),
max{7(A.f(2)), 7(f(z +¢))} = p(f).

20034F, Bergweiler-Pang [6]4f) I tuidk T 2 BEA, EFH T

EED & fRE—NEHRERUARE, P £ 02— NN, & MTEERER> 2, XA
BRAMGNAE, W f — P IS 2% .

EIEE W f2&— MBIV ARE, R £ 0% — MR, & A E AR Eg3y> 2, %
FAHRABISN, W — REXTFZNER

20194F, Chen-Zheng [7]#E)” 7€ #EC, WEH T

EEBF Wee—MEEASEE, fRE—NMAFHFEBITARE, m € N, P(z) = pp2™ +
Pn12™ o po—NEFEZ I, p; € C,i =0,1,--- ,m, Hp,, # 0, # fH—"Borelff| 4}

fid e CUIH

max{\(f(z) — P(2)), MA.f(2) — P(2))} = p(f),
max{A(f(z) — P(2)),\(f(z+¢) — P(2))} = p(f),
max{A(A.f(2) — P(2)), A(f(2 + ¢) = P(2))} = p(f).

BRI, XA 55 SOl 40 R B 5 47 R B T SR AR A R T E IS IE.
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AL T HER R, UEW T
B ok MEFA TR, 2 55 M2 R AL,

apz? +a,_ 12"+ +ag

R(z) =
(2) byzd +by_1297 1+ -+ by

=M EEBA R, Hda, #0,a,-1, - ,a0,by # 0,01, ,boeH T EEL, p, e AE L,
Hp+q>1. #fH A Borellfl#MiEd € C, NEH

max{A(f(z) — R(2)), MAcf(2) — R(2))} = p(f),

max{A(f(z) = R(2)), A(f(z + ¢) = R(2))} = p(f),
max{A(A.f(z) = B(2)), A(f(z + ¢) = R(2))} = p(f)-

B2 BetMEFAFHRY, fR-MEFHEMITLIR L,

ap2? +a, 1271+ +ag

R(z) =
(2) byzd + by_1297 1+ -+ by

N EFEBA R, Hha, #0,ap-1, ,a0,bg # 0,by_1, - ,boe A T EE, p, e AL,
Hp+q>1. #FfA—"BorelflSMEd = oo, A, f(2) &R 2E R %, NIA

max{A(f(z) — R(2)), M(Acf(2) — R(2))} = p(f),
max{A(f(z) — R(2)),\(f(z+c¢) — R(2))} = p(f),
max{A(A.f(z) — R(2)), A\(f(z +¢) — R(2))} = p(f).

Bl Bif(2) = e* + R(2), R(:)RABMREL, e = IMAETHE WAS(2) = R(= +
¢) = R(2), p(f) = 1, AX(f(2) = R(2)) = 0, MAcf(2) = R(2)) = 0,A(f(z + ¢) = R(2)) = 0.
Hemax{A(f(2) = R(2)); A(f(z + ) = R(2)), MAcf (2) = R(2))} < p(f)-

(LU 52 B2 SR AT A f () R R A PR AR 6 8 1.

2. —Le5[3E

N TAIEMIARSCRIEE R, T B0 b LA 5 2.

SIEE2.1 [11] [14] frE B B — DA SRR A, ot MR ENARTATEE, d 22—
M TR, WX RN >0, f1

T(r, f(z+¢)) = T(r, f) + O(r* P =1+5) L O(log r),
¢)) = N(r, f) + 0" =1+2) L O(log r),

N (r, ViEEmo +1C) . d) - N (r, f(z)l_ d) +O(rN=1%9) 1 O(log 7).
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S1HR2.2 2] R &P L) — ANl H, WxET fEO T A AN AT 208 2R 4

3 ai(2) fi(2)

R(z f(2)) = T,
2. bi(2)f7(2)

=0

Hrfa(2),i=0,1,--- ,p,bj(2),7 =0,1,--- , g7 fRI/NEA R EL, WH
T(r,R(z, f(2))) = max{p, ¢}T'(r, f) + S(r, f).

5I32.3 [14] B fREVH EH— AR E, WEN(r, f) + N(r, ) = S(r, f).%

((2) + ar()f77(2) + -+ ay(2)
(1) + b () 1)+t by(2)

;H\:Eljai(z)7i = 03 17' Y 2 bj(z)aj = Oa 17' T 7q7‘EéfE(J/J\E|Eé@glﬁa E‘aObOap 7_é 07 %q S paT(r7 F) Z
T(r, f)+ S f), WA

F(z) = ‘2‘;

LT M
(1)2 fi(2)e%®) = 0;
Jj=1
@XTF1 < j <k <n,g(2) — g(z) PAFE
B F1<j<n,1<h<k<n,

T(r, f;) = o{T(r,e?79%)}, 7 — o0.

WxtFj=1,2,--,n, Hfj(z) =0.

51382.5 [7] [14) B H 2 21 B —MIEAERREL, hidifi Edegh > T2 I, e — M EEH T
2, Hip(H) < p(eh), WA

T(r,H) = 5(r, eh), T(r,H(z+c¢)) = S(r, eh), T(r, eh(z+°)_h(z)) = S(r, eh).

WFj=1,2,---,n,T(r,H(z + jc)) = S(r,e"). %Fkc N, ,s€N,k>s T(r,ehlzth)-hlzFse)) =
S(r,eh).

3. EIEAVIERA

EIE1HYIERA

DOI: 10.12677/pm.2020.109095 830 HR


https://doi.org/10.12677/pm.2020.109095

ittt s st

BACS(2) = R()) < plf). FEMALS() = R(=) = M (2 + 0) = R() = plh). %

_ f(z) - R(z)
Fie)= TR0 (3.1)
HEIH2.218T(r, Fy) =T(r, f) + S(r, f),UWp(Fy) = p(f) < oo, FIHAH
M) = ()~ d) < () = plF),
1
A(FL) = A(f(2) = R(2)) < p(f) = p(F1),
X B R 0l oose Iy ) Borel 5 #ME. FHHadamard K73l € ¥, 19
Fi(z) = Ay (2)eP @, (3.2)

HArA(2) 2 022 p(A1) < p(Fr) = p(f)FMAEREL. By (2) & 2 p(f) = p(F1) = deg B1(2) >
12 i

H(3.1)(3.2)%%

+d. (3.3)

F(3.3)15

Acf(z) =f(z+¢) = f(2)
R(z+c¢)—d R(z)—d
TI1- Azt 0)eB Gt T 1= Ay(z)eBi(®
[(d— R(z+¢)Ai(2) + (R(z) — d) A1 (2 + ¢)ePrEHI=B=)] B2 4 R(z + ¢) — R(z)
TTAL ()AL (2 + Q)P Gra—Bi] 2B1() 1 [~ A, (2 + ¢)ePr1Gra-B1() — A, (2)]eB1(®) + 1
_ Dy (2)ePr®) + R(z +¢) — R(2) (3.4)
Ds5(z)e?B1(2) + Dy(z)ePr(x) + 17 '

=

Di(2) = (d— R(z + ¢))A1(2) + (R(2) — d)A1(z 4 ¢)ePrGHa=Bi(2)
DQ(Z) = _Al (Z + 0)631(z+c)—31(z) o A1(Z),
DB(Z) = Al (Z)A]_(Z —+ C)eBl(ZJFC)*Bl(z) 7‘é 0.

ay(z+c)P +ap 1 (z+e)P P+ +ay  apPta, 2P+ +ag
R(z+¢) = R(z) = q bp 1.+ _bpq bp 1.+
be(z+ )7 +bg—1(z+ )t +---+by bzl +by_12971 + -+ + by
apby(Cp — Cg)e- 2PT7 oo 4 (ape? 4 -+ - 4 arc)by — (bgc? + - - + bic)ag 20
(= )3 F By 1 T+ o] gzt + Byl T
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i (3.4)18
D;(2)eP1®) + R(z + ¢) — R(2)
— - R
Acf<z) R( ) ( )6231 (2) —|—D2( )eBl(z) +1 ( )
_ —R(2)D3(2)e*™) + (D1 (2) — R(2) Da(2))e™ ) + R(z + ¢) — 2R(2)
- D3(2)e?B1(2) 4+ Dy(z)eBr(2) +1
_ —R(2)D3(2)e**) 4 Dy(2)e”**) + R(2 + ) — 2R(2) (3.5)
= D3(Z)e2Bl(Z) +D2(z)eBl(z) + 1 ) .
/\I:':‘
Dy(2) = Di(2) — R(2)Dy(2) = (d — R(z + ¢) + R(2)) A1 (2) + (2R(2) — d)ePrEFe)=Bi(z),
ap(z+c)P+a, 1(z+c)P P+ +ay  _apPta, 1277+ +a
_ - _9
Rzt ) = 2R () = o i b 1 (s )T by 2 byst + by 127 -+ by
_ —apbg2P T+ -+ (apc? 4 -+ arc)by — 2(bgc? + -+ + bic)ag — agbo 40

[bg(z + )T+ bg_1(z + )T L 4 -+ 4+ bo] [bg29 4 bg—12971 + - - - + by

H(3.4), R(z +¢) — R(z) # 05(3.5), R(2)Ds(z) #Z OFJ L HAf(2) HAf(2) — R(2)sEePr(?)
A REL B p(A) < pePr), HEIH2.5M8, RED:(2)(i = 1,2,3,4) 2P OR Nk B
SRD;(2) £ 0(i = 1,2,3,4), H15 2.4 15

D1 (2)eP'® £ R(z 4 ¢) — R(z) # 0.
MIH(3.4)(3.5)%%

(r,eB1 &)y £ S(r, eBl(z))

T(r,Acf(2) 2T
> T(r,eP* @) 4 S(r, eP13)). (3.6)

T(r,Acf(z) — R(2))

H(3.5)(3.6) 5 51 #2.375%

Ep

max{A(f(2) - R(:)), AAf(2) — R(2))} = pl(f):

R(z+c¢)—d
1 — Ay(z 4 c)eBrlzFe)
(R(2) — d) Ay (2 + ¢)ePr+9) 4 R(2 4+ ¢) — R(2)

= . 3.8
1= Ay (z + Q)ePrGra (3:8)

f(z+¢)—R(2) =

+d— R(z)

DOI: 10.12677/pm.2020.109095 832 P
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BN (R(2)—d) Ay (2+¢)+(R(2+c¢)—R(2)) A1 (2+¢) = (R(z+¢)—d) Ay (2+¢) # 0, BT LA f(2+c)—R(2) 7]
LLEEeP GO R L8 B EL. I p(Ar(2 + ¢)) = p(Ar) < p(ePr) = p(ePrE1)), t 5] H2.54%

T(r, Ay (2 + ¢)) = S(r,eP15+9)), (3.9)
H(3.8)(3.9) 5 51 #2.275
T(r, f(z + ¢) = R(2)) = T(r,ePG+9)) £ (7, P14y,
5| 52,375

M[f(z +¢) = R(2)) = p(e™F9) = p(e™) = p(f), (3.10)

max{A(f(z) = R(2)), A(f(z + ¢) = R(2))} = p(f).

BB (= + ) = B(2)) < plf), FENAS() = RE) = pl]). %

f(z+¢)— R(z)

Fy(z) = T —d (3.11)

H(3.11)%%
_ R(z—c¢)—d

flz)= 1= Fe_o ¢ (3.12)

HH(3.11)(3.12) 55| #2115
p(F2) = p(F2(z —¢)) = p(f)
B H2.15M(f(2) — d) < p(f), 12
M) = MEG +0) = d) = M) — ) < () = p(F),
AMF2) = A(f(z +¢) = R(2)) < p(f) = p(F2),

X IR FE 0 oo /2 Fo [ borel B AME. ZR1LT(3.2)-(3.7) I FE T 15

MAcf(z) = R(2)) = p(f) (3.13)
2l

max{A(A.f(z) — R(2)),A(f(z + ¢) = R(2))} = p([)

IR
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EIE2H0IERA

BEA(f(2) — R(2)) < p(f), FUEA(Af(2) — R(2)) = A(f(z + ¢) = R(2)) = p(f). BIRA(
p(f), RE—MAFEHA B %, fiHadamardX 770 EH, A

7)<

f(2) = R(2) = a(z)eP®, (3.14)
Hha(z)&#Ep(a) < p(f)IILAEREL, p(z)20H Ldegp = p(f)IARFE 2 T, Hit
T(r,a) = S(r,e”), T(r,f)=T(re")+ S f). (3.15)

H1(3.14)7

n

Acf(z) = fz+¢) = f(2)
= R(z +¢) + afz +c)e!CH) — R(z) — a(z)e!®)
= [a(z + )e?FTI7PE) — q(2)] e#) + R(z + ¢) — R(2)

= D5(2)e?™ + R(z + ¢) — R(z), (3.16)

HADs(2) = alz + ¢)ePETI7PE) — (z). H(3.15)13T(r, Ds) = S(r, f). BINALf(2) 2 8 HOT 46 68
B, W Ds(2) £ 0. HEBEIUE, R(2 +c¢) — R(z) #0. H(3.15)(3.16) 5 Nevanlinna £ 34 ¢ B,

&
T(r,Acf) =T(r,e") + S(r, f),
N (r, Acfl_R> = T(r, ") + 5(r, f).
BRIk
MAf(2) = R(2)) = p(f)- (3.17)
RfI

max{A(A.f(2) - R(),A(f(z) - R(2)} = plf).

H(3.14)75

f(z4¢) = R(2) = R(z + ¢) + a(z + ¢)e?C+9) — R(2)
= [a(z + )e?FTIPE] er(*) 4 R(z + ¢) — R(z)
= Dg(2)e"™ + R(z + ¢) — R(z), (3.18)

HHDg(2) = az + ¢)ePETI=rE) | FABF(3.16) (3.17) L FE AT 453

Af(z +¢) = R(2)) = p(f)-
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B
max{A(f(z + ¢) — R(2)), M(f(2) — R(2))} = p(f).
BRWANf(z+c) — R(2)) < p(f), FUENALf(2) — R(2)) = p(f). FALT(3.14)-(3.17) it FE ] 15
AMAcf(z) = R(z2)) = p(f)-
Hl
max{A(A.f(z) = R(2)),A(f(z + ¢) — R(2))} = p(f)
iIEHE
O
PR o A At ) 5 5 AR 7 20 B SR
HEE&UH
[ 5 | SRR G B B I H (NNSF11701188).
S
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