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Abstract

In this paper, we study entire solutions of finite order of the following type nonlinear differen-
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tial-difference equations in the complex plane

f" (z)+q(z)eQ(z)L(z,f) = p,e™ + p,e*

a—zz+B ﬂz+B
If f(z) belongsto I'y,then f(z)=e" or f(z)=e” ,whereBisaconstant. n>k+2, n,k
are non-zero integers, L(z, f ) is a nonvanishing differential-difference polynomial of degree is

equal to k. q(z) is a nonvanishing polynomial and Q(z) is not a constant polynomial,

Q k n . .
Py» P2»@,,a, are nonzero constants such that — ¢ {1,—,;}. We give two examples, which show
a, n

the existence of solution. This paper generalizes the results of Chen et al. in literature 6.
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1. SIE5EE

A Nevalinna AR FIFFS, BB #BAE A0 A SCEAR (P 225 SCHR 1] [2])-
EX 1P (2)F10,(2) (j=12,-,k );59%? M2, f(2) RIFFETA RS, W

(2)=B(2)e% + B (2)e ) 44 B (2) e BOMIREL Z A,
LIRS TR
I, ={e"? | a(2) R A EREE T,
Ty ={p(z)e™ | p(2) B 2Tk Har(2) B MM SR -

BN 2 3] FAHEHAIL(2, f) = Z(o,( )[ (z+c )} ! [f( ‘m)(Z+c )} RNk RFIRE
Gy - ERETR, Hohk, 4otk =ki=Loom, m BN ERHH g (z)(i =1 m) REFR. WE
¢, = =c (i=1m), WFKL(z, /) AMFERAE .

HAT, A2 S AR A 22 70 T R A A AE PR AR O 2544 o #EA ] Nevalinna BB AT FUIXRT7
FElS, R IR EIREZAE .

7 2012 4F, Wen [4JS AT T " (2)+q(2)e?Y [ (z+¢) = P(2) I BB R KA, Forbn>2 %
¥, q(z), O(z) M P(2) REBAH q(2) MEZTF 0, O(z) AZHH. 7£2016 4, Liu [5]7E Wen 25N
B FE B LRl BT IE T — R AR RAE B 225 5 F2 17 (2)+q(2) e ) (24 ¢) = P(2) B W 20 06 2 2
fift, XH k=10 fAFE] 7 ARLLR S

£ 2018 4F, Chen 55 A [6]7% [&H] plez+p2e'“*§$ﬁaP(z), w5t

f" (z)+q(z)eQ(z)f(z+c):ple“+p2e'“, (1.1)
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SEE 1 Ben =3 RBH, oA, p M p, RERHEH, q(z) RFERZFZHA, O(z) RIEFHZHA.
W f(2) RATFEQDE DM REEERBOR, B2 NS5 RO

() FEAMEEHE p(f)=degO=1:

() WR fer,, ML NP RLAE—Fh AL

A

(@ f(z)= e, 0(z) :—n—+112+b ;
n

® f(z)=e ", Q(z):n+1/12+bo
n

XH, b BEEEE.
Chen 25 N5 Fik sg BRAE n = 2 AL . R, 7E 2020 4E, XuZE N[7)1% &4 n =21 HIER, 5
B THE AR, SRR T Chen 28 NFISEAE . AT 7T LR AR LR R4y 24y T 2

1(2)+4(2)e?? Y (z+¢) = pe™ + pe™, (1.2)

AELL T e

BB 2 W kAR, a0, p M p, ZIEFRFHH o, 20, q(2) RIFEAZZ I 0(2)
RAFEHZHA. W f(2) ZITFEAQ2)H B R H R, A

(1) TAEEBFEL p(f)=deg0>1;

() R f(z) RIEHE A, W4 p(f)=deg0=1;:

(3) W fery, MALLT RS HLLLA — MRS

a
22:48

@ 1()=s(E)e " 0l =[@-% Jes.

() = p,. q&{fifﬂégjg&+cysﬂ;?m$:pﬁ

s=0\ S

B b B R g(z) RETA.
S 3CHRI3] (4] [5] (6] [TIMIR K, S04 R 30— AR b0 200 5 7

I"(2)+q(2)e®FL(z. £) = pe™ + pye™ (13)

(T R, 9 S

REIWnzk+2, nhRAFEEEL L(zf) RAENEN K RFRAERG - EHETR, ¢(z) £
#E%E%ﬁﬁ,gﬂ%#ﬁﬁ%ﬁﬁ,AJM%%%#EﬁﬁH%@%é%}ﬂ%ﬁﬂﬂ%ﬁﬁ@w
(TR AR, 4

() FEAMEEHEE p(f)=degQ=1:

(ID) Wk fel,, WAL FPIFE G — ML
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(a) f(Z):eTHB, Q(z):[dl azjz-l—S, p=q(z)e'D(z), p,=¢e";

(b) f(z):e7z+3, Q(z):(az—%jz+s, p=e", p,=q(z)e’'D(z).

XH, B s ZEH, D(z)2MERZHA.

g 2 AN EET U

Bl 1REL f(2)=¢" R [P (2)+2e° [ (z+1log2) = 4e™ + ¥ [H 75 BB REUR, b k=1, o =2,
a,=3, q(z):2, D(z)=2 s p=4, p,=1. HEHEEE 3 MO FI(a).

B2 B3 f(2)=2¢" /& f*(2)+2e" f'(z-1) f"(2+1) = 16€* +8e* {17 55 ShitB b o sk B0, Horb ke =2,
a, =4, a,=3, q(z)=2, D(z)=4, p =16, p,=8. WEIHZEH 3 KIOHMADTHI(b).

W B k=1, alz—azﬁ, SEH 1 E R 3 RRRIETE .
2. 5|3

VERREHE 3 T A M 5] B
BIZE 1208 /,(2)(j = 1,2,n) (02 2) WIELEEAL, g, (2)(j=L2n) HEEBRH, HEATHLE T

EGE

D £i(2)e 4 £ ()6 4ot f, () =0

2) M1<j<k<nit, gj( z)-g,(z )T WAL

3 M1<j<n Hi<h<k<nbf, T(rf)=o(T(re®5O))(r > om,re £) . Sk £ (1,00) A
PN SO, B4, £, =0(j=12n).

B3 2 31U £ (2) RAFEMES R, o h RAEEFA T AMFANSE, & /(2) 1% p, (f) <1

2
m I’_f(k)(z+h)]= r
( e )

BeAb, #L(z, f) R kR ES LR, B4
L(zf)|_
m[r, fk(Z)J—S(r,f).
SIEE 3 [8]% f(2) &M EREAE RGBHTLLREL, P(z, /)M O(z, f) —RWALL £ (2) H/NEECH
RYHERT f(2) MESZHR, #75

1" (2)P(2.1)=0(z.f).
ENETR Oz, ) 1T £(2) B f (z+¢) WBIERRIL n, BeeC, s<1, BATHA r bk
— AN RO 1 T RSB

m(r,P(z,f))=0(T(%|ﬁc|’f)j+o(T(r,f)).

T 4 P(z, )R O(2, f) BFAUL £ (2) NRBCA R H KT £ (2) MM 2 S TR, &
m(r,P(z,f))= (r,f).
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3. XEH 3 HYIERA
3.1. ZiR(DHYIERR
B f(2) —ITRE(L3) WA BRI s B, T4

Fyn>k, FibAH
(n=k)T(r, £) < T(r,e*?)+8(r. 1),

Bk, p(f)<degQ -
B p(f)<degQ, HHF(NEIAMGEN 1, BATH deg0Q =1, M p(f)<l. BO(z)=az+b,
Hrba=0. MATTREAI)WTEN

"+p,=0.

plealz +pzeazz +p}eaz+
R, py=—q(2)L(z. 1), py=—/f"(z) BENWEIINT 1.
AT 73 =FE i it .
B a2z flaza,.
M 1A, p=p,=0. 5p,p, REFFHTE.
B2 a=aqMaza,-
HRR13)AE N
(Pl +p3eb)ealz +p,e” +p, =0,
Mol E LA, p, =05 p, RIEFHETE.
B3 azafla=a,.
FKUTHEN 2, B3 p =05 p RIEFHEHTE.
Bk, p(f)=degQ(z) . XH HdegQ(z)=1, Filh p(f)=1.

Bp(f)>1, 2 P(z)=pe™ +pe™, G(z)=q(z)L(z.f), W4 p(P)=1.
R3S N

"(2)+G(z)e® = P(2). (3.1)
@D, WG

w7 H (2)e? = P'(2). (3.2)

Hh, H(2)=G'(2)+0'(2)G(z) . HIG.DM(B.2)MH2% ), 5
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A (H(Z)f(z)—nG(z)f'(z))

:P(z)H

(z)—P'(z)G(z)

EAnzk+2, P(2)H(2)-P(2)G(2) R¥F £(z) MUHREEIT k BB 20 £ TR, 5 3

m(r,H () £ ()G () () =

S(r.f)

f(2)=nG(2)f'(2)))=5(r.f)-

T,
il
m(r f(z
4 H(2)f(2)=nG(2) ["(z) MR 0, 2

I(r.f)=m(r.f)

IA

(s f () (H(2) £ (2)- nG(z)f'<z))+m(r,

w7
H(z)f(2)=nG(2)f'(2) )

<T(r,H(z)f(2)-nG(z) f'(2))+S(r.f)=S(r.f)
(GEIp =
£ H(2) f(2)-nG(2) f(2) =0, T2
92, o L) 1(E)
e AR TRV RTEE
e,
(2)L(zf) 1" (). (3.3)
XH, ¢ RIEFEH.
HXTFGIHRAN13), H
(I1+¢)f"(z)=P. (3.4)
Hl+c# 00, FREGHMWEBERKT 1, MABRET 1, #HEFE. 41+c=0Hh,
P(z)=pe™ +p,e™ =0, FE. B, p(f)=deg0(z)=1
5L (IDAYIERR
BR fel, k45wl p(f)=degQ(z)=1, ik
f(z)=e*"" (3.5)
A
Q(z)=r2+s, 3.6)
X A r 2AEFHEE, B s 2HE
HT(3.5)#
L(z,f)=D(z)e"", (3.7)
Sk, D(z)= 3, (2) 470 e b gt P35 GRALS), EHE A
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eBne(nA—az)z n q(z)esD(Z)e(Ak+r—a2)z _ple(al —ay)z -p, = 0. (38)
PR 73 DU AR 50 118
B nd-a, =0 dk+r—a, =0
Mol 1 A1 p, =0 FJE.
B0 2. nd—a, =0 Fl dk+r—a, #0.
MEnd-a, # dk+r-a, #a,—a,, WAHGTFEG)MGIF 1715 p =0, FJE-.
WRnA-a,, Ak+r—a, Mo, —a,HHREWMEE, AR—kiE, ROMRK

nd-a,=Adk+r-a, 2a, —a,, HITFEQG)A
[eB" +q(z)esD(z)J M) _ el —) (3.9)

M7 RGHMGIHE 1 /15 p =p, =0, FJh.
WRnd-a,=Ak+r-a,=a,-a,, HITFEQ3.8)H
|:eBn+q(z)esD(z)_pl:|e(a1—az)z_pz :O.
HIBIEE 1 A7 p, =0, FUE.
B3 nd-a, =0 dk+r—a, #0.
WR Ak +r-a, #a,—a,, WA p =0, Tl
a, ka k

WRAk+r-a,=a,—a,, WA="2, r=a,——220. Lt HITHEGB.8)H
n n a, n

[4(z)e'D(z)=p, Je“ "  +[e” —p, ] =0.

a
2248

H5IE 1 /3, p =q(z)e'D(z), p,=e”, f(z)=e" Q(z):[a]—k%jz+3°

B4 nd-a, 20 M Adk+r-a,=0.
WHRnd-a, 2o, —a,, HIIHE1AH p =0. TJE.

k .
M nd-a, =a, —a,, M A=, rz%—iﬁ¢0°EW£¢%oHUﬁﬂa&ﬁ
n n a,

[eB” —pl]e(“‘_“Z)z +[q(z)eSD(z)—p2J =0.

H5IE 1 A4, p =e™, p,=4q(z)e’D(z), f(z)=e7lz+8 v 0(z) :(az —ﬁjz+s .

n
EL£mAB
IR AE BRI S E BT H (2021A1515010062) F17T 171 1 3 it 5 ¥ 8 Bl 220 5t 2R R 50 H
(2021A24).
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