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4k Haymanl® #FFET f(2)"f/(2) M £(2) — af (2)" X MAFHRIE R M L2 TR
J&, Laine fil Yang! BWRFR T B4 2T f@) f(z+c)(n = 2) B a- HAAT (ForF
a,c € C\{0}), BE T an N 453,

T3 A f(2) HHRGEBERE,  HIEREHE Y 0> 28, f(2)"f(2+0)
FUBEEEIRFELE « TIRZK.

A, BEEMESE B HETESZTRX f(2+0) —af(z)"(n > 3) 1 b-{H
MM G a,b,c € C\{0}). XHI7TH 45 R AT AL L3R Hayman 3¢ T Picard 4 ME
WL R 2. IS, SE TR T 3 —BIB R 20 2R E A 5014
R, ZEMIAIAIEBAESC (9 - 10] R AR T 20 2 5

k
Gi(z) = P(f)f(z+¢c) —alz) M0 GQ(Z)=f(Z)”Zbif(Z+Ci)—a(Z),

Her P(f) = anf" + anif" "+ +arf +aolan # 0) 2 [ BIHRE n RETK,
bi(i=1,2,--- k) AEWE, EE—ERMFETHREIT Gi(z) M Ga2(2) WEF AN BHIfET
WIS, FF UM SRR M AE BRI B R T - RIER 24r £

k
H(Z):P(f)zbif(z+ci)a

ot P(f) = da(f — 5™ (f — B2)™ - (f — Bu) ™ (du # 0) % [ HIHREL n WL,
bli = 1,2 k) WEAE R FEEIT H) M HE) - als) 678550
7.
! B, Laine ) fE3ASHAEET: 0§30 13— HF9E T 24 SR
F(z) = 12 (9(£))" — bo()
AR T I T
FIE B P % f(2) HAEPRGEARWAERE, WARE bo(2)(£0),b:(2)(i=1,2,-- k)
R ) MRS i = 1,2, K) RAHASERHEBE o) = 3 b)) 2
0. #n>2,5> 10 F(z) = 1) (9()* — bolz) EEREAEA, BWE AF) = o()).
LRI, Rl AR BB R ST - 29 ST (A
f. T, B [11] R 11 RIS B, R THR R £ st
Q(z) = P(H)(9(f)° — bo(2),
B ER 1.1,
FI 11 % 1() WG RAERE TEEE bo(2)(2 0),bi(5)i = 1,2+ k) o
Fo) BINREG eli= 1,2, k) REFARNE I EE R

k
9(f) = bi(2)f(z+ ;) #0.
=1
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Hf Bi)"

= f R n RE2TRX, HAF d, iﬂFi@’Eﬁ?& B, By, B WEHAMFE M EH
B, ni,ng, -, ney KHIETEECHNEE Zm =n. &Hn>m, N

Q(z) = P(f)(9(f))* = bo(2)
AIRENER, HHE MQ) =o(f).
H—HH, HEREMOMMEES, WA - 20 20X
G(2) = f(2)"(L(2, [))* = bo(2),
e 1.2.

IR 1.2 K f(2) HEFRKABREE R AL, WEEREL bo (2)(F# 0),bij(2) (i = 1,2, k;j =
0,1,--- vl) 7% f(Z) E/‘J/J\l%lﬁa Ci(i =12, ak) %EK*EWE@E%@H?%E

l

k
Z bij(z z—|—cz);7é0

=1 j=0
#n>s, N
G(z) = f(2)"(L(z, [))* — bo(z)
BEREZNF R, HBERE MG) =o(f).

1.1 UERE 11 FUE R 1.2 HRERIE P AER H, 25 f(2) S A0 ek X5
N, f)=S(rf), MEHE 1.1 AEH 1.2 BRI L.

2 EEIEHRFESIE

S 2.1 B f(2) HWLAERE, N
(1) 4 f(z) AHREES, &

(2) 2 f(2) ATIRKES, H

m(r, ?) = O(log(rT'(r, f))), r — o0,

B BRI A RM B E R B4R
#E 2.1 3L [16,p.66] ATAL, XWLEREL f(z) MAEFEH T ¢, 4 r > oo Bf, H
(1 +o(I)T(r —lcl, f) ST(r, f(z +¢)) < (1 +0(1))T(r + |c], f)-
HRESLAT o(f(z + ) = o(f). FHEETIHE 2.1 /R, BWLEREL f(2) RAAMRER, A

m(r fP(z+0)
" flz+¢)

) =O0(logr), r— oc.
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5138 2.2 07 &y, c0 BRHAMARWERE, f(2) NVERZWLAEE, NXHEEN
e>0,H

f(2+cl) _ o(f)—1+¢
m(r, f(z+62)) — O@N-1+e),

513 2.3 181 3% F(r) 5 G(r) K (0, +00) FHAGARIREEL, HIER ()F(r)
Hit P ZEMEARAES, B06L () 4 r ¢ EU(0,1] B, F(r)
E C (1, +o00) X EMER R LS, WIELEHFE o« > 1, F7+1E o > 0,
B, H F(r) < Glar).

DI 2.4 224 Clunie 5[3 (I [19, &3 2.3]) B§— DAL

538 2.4 B BAEREBRVLEREL f(2) BES TR

U(Za f)P(va) = Q(Z, f)
W, HA Uz, f), P(2, f),Q(z, f) 52 f(2) RILEFBRATFHIESZHX, HREHEN f(2)
HI/NREL. % degU(z, f) = n,degQ(z, f) <n, HU(z, f) FEA f(z) AETBEA TR
ERE I —T, MIXHMEER ¢ >0, F
m(r, P(z. 1)) = 0" =1=5) 4 O(+) + S(1, ).

r),r & E,
(r), Hrr

< G(
< G
8% r>rg

& 2.2 HHEIRA Laine 7E3C [20] FHEH], 3C [19] R EHE 2.3 Xk - 2532 T[A
FERGOL. iR, T3 2.4 X - 220 2 WA A AR R AL
5138 2.5 K f(2) HAMRKHEBEREL, WLAEREL bi(2)(d
REL, ci(i=1,2,--- k) REAHRIMEFEEBLE o(f) = 2 b ( )f(z +ci) £0, P(f)
mE 119, W Qi(2) = P(f)(g(f))° #BEME U(Ql) a(f).
WE BTE 2.1 A o(Q1) < o(f). # o(Qr) < o(f), MIEEHR e(> 0), 4 r -
i, B T(r,Q1) = O(r7 Q%) Bl Qi(2) = P(f)(9(f))* 2 f(z) By/NeREL. X EHT4EH
Bbi(2)(i=1,2,-- k) & f(2) B/NREL, BIETE A( o(f)), %
T(rb) =00 )+ S0, f), i=1,2,--- k. (2.1)
M, H (2.1) KR53 2.4 w4
T(r,(9(f))*) = m(r,(g(f))*) + O %) + S(r, f)
= 07N £ O(TOH) + O £ 5 ). (22)
i, B (2.2) &M Valiron-Mokhon'ko EHEF[HI, XAEEH (> 0), &
1
WT(r, )+ O) = T( P() < T0, Q) + T (1 )
=T(r,Q1) +T(r,(9(f))°) +0O(1)
€014 4 OGO £ O 4 (1.1,

B 53 2.3 Ml e ARG o(f) < max{o(f) —1,0(Q1),A} < o(f), F&. Brlh,
o(Q1) = a(P(f)(9(f)*) = o(f) B Qi(2) = P(f)(9(f))" .

k) 2 f(z) By

&Mw ||
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g|H 2.5 JFEE.

5|38 2.6 % f(2) AAEFRFEBIERE, WEEEL b;;(2)(i=1,2,--- ,k;5=0,1,---,1)
= [(z) /NRREL, ci(i=1,2,--- k) @ EAMHFNEFEEWBERE Lz, f) £ 0( HA Lz, f)
WER 1.2 TR ). H n > s, W Gi(z) = f(2)"(L(z, f))® W2 0(G1) = o(f).

WE BE 2.1 G5 0(Gh) <o(f). % o(Gr) < o(f), MXEER e(> 0), 24 r — oo Y,
H T(r,Gr) = 0@ @Fe) Bl Gi(2) = f(2)"(L(z, ) 2 f(2) B/NEHL f1 L(z, f) B2
SCAT A

l .
fO(z+¢) flz+c)
<52;m( 7t o) ) - ( ) )
k l
4 sT(r, f) +0(ZZT(T, bij)). (2.3)
i=1 j=0
NEFMEEPREL bij(2) (i = 1,2, k; j=0,1,--- 1) & f(2) B/DREL, BFLE M< o(f)),
75
T(r,bij) = O )+ S(r, f), i=1,2,---,k; j=0,1,---,1. (2.4)
HI5I2E 2.1 &iF 2.1 A 40
fO(z+e)y . i
m(T,m)—S(T,f), Z—1,2,"',I€,]—1,2,"',l, (25)

FHGIE 2.2 WA, MEEN (>0),F

mfr LETCY _ gooth-14ey ;19 ..
( G ) O( ), 1,2,k (2.6)
W (2.3)-(2.6) ATHL, SMEER (> 0), &

T(r, (L(z, ))°) < sT(r, f) + O(r" D=4y L 02 2) + S(r, f). (2.7)

T, i (2.7) AR, IMEER (> 0), A

W f) =T 1) < T0.60) + T (r 757

< ST(r, )+ 07712y 4 O(ro(@IF2) + O(r*+e) + S(r, f).

X n > s, #o(f) <max{o(f)—1,0(G1),\} < o(f), FJE. B, o(G1) = o(f*(L(2, f))*) =
a(f).
3 2.6 JEEE.

3 ®I¥ 1.1 #01.2 g9 ifBA

EIR 1.1 BB FET (2.1) X, G bo(z) W2
T(r,bg) = O( =) + S(r, f). (3.1)
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o (3.1) RAMBIH 2.5 W1, Q(2) = Q1(2) — bo(z) BBEKLE 0(Q) = 0(Q1) = o(f). &
NQ) < o(f), MXERER (> 0), 4 r — oo BF, H N(r, 5) = O N9F). Hil (2.1) A0
(3.1) XATH, MEEW (>0), F

k
N(.Q) < O( Y. T(b) = 06 ) + S(r, /).
=0

T2, ™ Hadamard NXMEEHATH, Q) ATICH
Q(z) = P(f)(g(f))* — bo(2) = p1(z)e™ ),
HIEe)
P(f)(g(f))* = pr(2)e"®) 4 bo(2), (3.2)
Forb pi(2)(Z 0) AWAERBHBF LY r — oo B, &

N (r i) — O(M@49), N(r,p1) = O(™¢) + S(r, f)
D1

il
T(r,p1) = O+ L O ) + S(r, f),
hi(z) HLTAHWE deght < o(f). & deghy < o(f), W\ (3.1) A1 (3.2) KFJHI, *F
R e(>0), &
T(r,P(f)(g(f))°) <T(r,Q)+T(r,bo)
< T(ryp1) + T(r, ehl) + O(TA’LE) +S(r, f)
= 0Nty L O(rdeem+e) 4 O(r ) + S(r, f).
M, T 2.5 7TH, o(f) = o(P(f)(9(f))*) < max{\(Q),degh1,\} < o(f), FJE.
I, deghy = o(f) = 0(Q).
BTk, M 32) K, HilE ), BE
L), W) m

P TTd T M

= Dl(z)P (3.3)

(f)g(£))*’
HA Di(2) = by — bt — bohl = bo(p — B — ). BATHFE Di(2) # 0. WEREK, B

p1

% - % — Ry =0, MIFRSPRE] bo(2) = Cipi(2)e ), K O AIEZREFE. | (3.2) KL

p

®CL#-1. TR&,

_Cl+1

Q)+ bo(2) = P a(1)" = =5

FifT (3.1) RAH, XHEBM (> 0),
T(r, P(f)(9(f)) =T
B o(P(f)(g(f))*) < o(f), S531HE 2.5 FJ&F. M, Di(z) 0.

bo(z)

0) = O() + 5(r, ),

01—|-1b)
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¥ (3.3) KB H
pi(P(f)) (9()° +sprP(f)(g(£)) (9(F)* ™" = PLP(F)(9(f))* = pihiP(f)(g(f))°
= bop1 — bop} — bop1h}
= D1(2)p1(2),
Hrr

P(f) =dn(f = B1)" (f = B2)" - (f = Bm)™™

(P(f)) = P(f)(z )1
Zb Z+C’L
:Zbg(z (z+¢;) +Zb "(z+¢).

HA n>m, Itk P(f) Z2O0F —PEREFH. AR, &> 1, WH
dn(f — B1)" " A(z, ) = byp1 — bop — bop1hy = D1(2)p1(2), (3.4)

o

AG D) = pif =800 = B - (= Bo)™ (30 7225 )70

+(f = B = B2)" - (f = Bin)" (sp1(9(f)) (9(f))* ™

— i (9(f))* = pihi(9(f)))

K f(2) 898 - B 2K, B Di(2)pi(z) # 0 A1 (3.4) AR A(z, f) £ 0. T, 53
2.4 FITE 2.2 WA, XMEEH (> 0), H

m(r, Az, ) = OO =1+ L O(ND+e) L O e) + S(r, f).
FB—m, B (2.1) XAE, LR e(>0),H

N(r, A <O(ZTrb)<O () + S(r, f).

Prek, BT 2.3 WAL, (3.4) KB N
a(dn(f = B1)" 1Az, f)) = o(f = B1) = o(f).
FImf,  (3.4) XAHEBLHE N
a(byp1 — bopy — bopih’) < max{A(Q), A} < o(f),
T W AQ) =0o(f), B Q(2) = P(f)(9(f))® — bo(z) AIRZAZE .
ETE 1.1 EEE.

EIE 1.2 B9IEBA Z A bo(2) W (3.1) A, Wi (3.1) sUMBIHE 2.6 ATH, G(2)

(2) =
G1(2) = bo(2) Wi 0(G) = o(Gr) = o(f), H G(2) = f(2)"(L(z [))* —bo(2) # 0. &
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ANG) < o(f), MMEFEN (> 0), 4 r — oo B, H N(r, &) = O ND¥e). Hiy (2.4) A0
(3.1) XATHI, MEEW (>0), F

k l
N(,G) < O( 32 3Tl biy) + T(r,b0)) < O) + S(r, f).

P
TS, Hadamard FRXAMREETTH, G(2) AT N
G(z) = f(2)"(L(2, [))* — bo(2) = pa(2)e"2(),
HIEe)
F)"(LAz 1)) = pa(2)e"*®) + bo(2), (3.5)
ot po(2)( 0) HTARBELIER Y » — oo Y,

N(n pig ) = 0(NE*), Nirpo) = 00 + (1 f)

il
T(r,p2) = O(rND*) + O ) + S(r, f),

ha(z) AZ A HIEE degho < o(f). % degha < o(f), M (2.4) X, (3.1) F1 (3.5) KX

A4, XMALER (>0), &
T(r, f(2)"(L(2, f))*) <T(r,G)+T(r,bo)

< T(r,p2) + T(r,e"?) + O *e) + S(r, f)

= O(rNDF) + O(rdes2+2) + O(r*+°) + S(r, f).

W, FFIEE 2.6 TH, o(f) = o(f" (L(z ))°) < max{A(G), deg ha, A} < o(f), F/&.
B, deghs = o(f) = o(G).
BT, RATMG 35) R, Il o), 53]
;LD

FUUIGD m
_ o p_l_ ’ 1
= (b~ b0y = 0l ) i
N p— (3.6)

FEM LGN
Hoft Da(z) = by — bo22 — bohy = bo(72 — 22 — hy). RATBIE Da(z) £ 0. WHERR, H
i’—g — 22 —hy =0, MIABEE] bo(2) = Copa(2)eh2) Hidr Cy RHAEFEEZ W H (3.5) X7

MOy #—1. TH,
. Cy+1

G(z) +bo(2) = F(2)" (L= D) = =g —bol2)
AR (3.1) RATH, XHERM (> 0), &
n s Cr+1 Ate
T(r J (=) (L. )") = T(r. —g—o) = O0) + 5(r. ),

B o(fM(L(z [))*) < o(f), 55188 2.6 FJ&. Wi, Da(z) Z0.
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FATHr (3.6) XLBH
1 1 (f’ (L(z, f)"  ps h;).

TN DOV TGN m
SRR TN A A AR, SE
nn(r l) —i—sn(r ! )
i NIEN)

() 7 §) (o) e )

5y

< N(r,i) +iiN(r,bij)+N(r,pi) + N(r,ps). (3.7)

=0
n>s>1, 80 (24) X, (3.1) 8 3.7) RETH, MEEW (>0), H

1 1 1 B 1
N(r,?) < (n— 1)N(r, ?) < N(T,D—z) —l—;;N(T,bij)ﬁ-N(r,p—Q) + N(r,p2)
< OEMNDFE) L O ) + S(r, f). (3.8)
T, AP #HITITE.
B8 1 Y s>28f. [, B (3.7) XA, MEZEW (>0), F
1 £ £
N(r, L(z’f)) < O(MO*E) L O ) 4+ S(r, f). (3.9)
I, i (3.8) 1 (3.9) X A%
L A G)+e At ,
N( ,fn(L(Z’f))s) < O( )+ O0(™ME) + S(r, f). (3.10)

T, | (3.10) AEAE R R A BB A A, MAEER (> 0), &
T(r, f*(L(2, £))°)

< N(r, fM(L(z, f))*) +N(T’ m)

+Nggg+sijumﬂm
< O(PND*) 1 O(r ) + S(r, f),

B o (£ (L(z, £))*) < max{\(G), A} < o(f), G315 2.6 FIE. FI AG) = o).
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& 2 Y s=10. [ f() WERGBBREREL, B (3.8) K f(2) iLH
f(2) = p(2)et®),

HErf (=) (# 0) WEEBCELIE
r l _ r)\(G)-i-a T,)\+a r
N(r, ) = 06N@) + 06 4 5(r, )
i
T(r,g) = 0(ND¥) + O™ 4+ S(r. ).
a(=) HETREWE degq = o(f). AT

Lz ) = 303 big(2) (e + )er=H0) 0

y\:q: L”(Z,f)(l: 1727"' 7k§ j:Oala"' 71) i@%% QD(Z—FCZ'),(](Z-FCZ')(@':1,2,"' 7k) ﬁ
KA Z K, a(z+c) —q(2)(i=1,2,-- k) 3 o(f) -1 RZHX. HH (24) K
AL, XHMEREW (> 0), B

1 1
N(r,——)=N{(r,
b zep) = (5 32 b Lz, Festee-a())eats

X ! |

ko1
Z Z bij(Z)Lij(Z,f)eq<z+ci)_q<2)

i=15=0
k l k
<O( YD T0biy) + O( D Tlrp( + ) + OG"D 1) 4 S(r, f)
i=1 j=0 i=1
= O(r7N71=) + O NDTE) 4+ 0(™%) + S(r, ). (3.11)

AT, H(3.8) X, (3.11) UMNEZE R B —HA A M, IMEEW (> 0), F

T(r " L(z, ) < NG "Lz 1) + N (7, m) + N(r =) + S0 "Lz f)
< O(roD=1He) 4 O(rMO*e) 4 O(re) + S(r, f).

B o (" L(z, £)) < max{o(f) — 1LAG), A} < o(f), G 2.6 FIE. HI AG) = o(f).
FEH 1.2 JEEE.
Bist SRR B G R AR SR
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