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Abstract

In this paper, the Nevanlinna value distribution theory is applied to discuss the existence of
integral function solutions for a class of nonlinear differential-difference equations, and some in-
teresting and important conclusions are obtained, which are extended and improved. In this paper,
we consider the entire solutions of non-linear difference-differential equation

f"+L(z, f)=pe™ + p,e”, where L(z,f) denotes a difference-differential polynomial of f, and
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D1, P2, o, a; are entire functions with order less than 1. Meanwhile, we give an affirmative answer
to the conjecture posed by Zhang et al.
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1. 3l

2% S r 0 T 0 R K 2T o ST RSl K. 9 T ER B R, BTSRRI Nevanlinna #
o HEAET(r f)For f EHERSL m(r, f) R Bnms, N(r f) ZRISeRs: Sa%—P,
S(r, ) Fomi S(r, £)=0(T (1, £)) % r — oo FIFERCEL, (F AT RERR 22— BRTHOI B 1945 25 (2 W 5351
[2] [3]A1[4]).

2. &

SEH A [5] MR

Tk

4(f(z)) +3f"(z)=sin(3z2)
5 HAUE =AM, B
V3 V3

f,(z)=sinz, f,(z) :TCosz —%sin z, f,(z) = —70032 —%sin z
7£ 2010 4, Yang Al Laine % & 7 L N &7 J5 ¢ .
EH B [6]EL M= 2
f3(z)+q(z) f (z+1)=csin(bz)

Hrp g RIEFHZTA, bc RIFFHE, NEERFHEREE. R q(z)=q R —MEZHE, WL
RGFERA =R 55 R 5UR, n ZAETHE, b=3nz fig’ = (—1)n+l c*27/4 .
£ 2014 4F, Liu S AN[715 8 T LU — MR ZE 5 T7 12
f"(2)+q(z)Af (z)= pe™ + p,e™ (2.1

Hrhn RIERE, Af(z)=f(z+1)-f(z), q(z)RZWRX. FLL, MIEHT:

EHE C Wn>4 28, q &2, p,p, o, RIEFFEHH o, # o, WRAAEX .16 FEH
AR, Wa(z) 2—NEH, THIRRZ—MAL:

1) f(z)=ce™”®, Mc(e**-1)q=p,, & =na,;

2) f(z)=ce™”, #c, (e“Z’:" —1)q =p, a=Na,
Hrbe,c, R’ =p, ¢, =p, MHH.

XFF Zhang %5 A [8]#& H 1) n =3 BUIEHL[7], MBAIFE] T LA T4

EHED W qaZN, p,p, o, SMETER, Ha#a, . W2 NIIRENE SRR

DOI: 10.12677/pm.2021.115103 904 s E


https://doi.org/10.12677/pm.2021.115103
http://creativecommons.org/licenses/by/4.0/

XIERE, BRAUA

f2+q(z)Af = pe™ + p,e™ (2.2

Mo q(z) R—AEH, LLFRRZ—MAL:
1) T(r,f)=Ny(r,/f)+S(r,f),

2) f(2)= cle"‘lz’s, file, (e -1)q=p, & =3a,,

3) f(z)=ce™”, %Dcz(e‘“”—l)q:pl, a,=3a,
Horp Ny (r, 3/ F) FOR3S R IO L AU TR, o0 I ¢ = py, ) = p, AL

Zhang % A$2H DL AE AR

FRL WM o za,, o+a, =0 WEH CHRSGRAGASHI. FL L, (L2)KE=RE R EUE f 48
WA 0 13 Picard 14MA . #E—B 45 2 IL[9] [10] B HoAh 225 SCHR

TERXFPTES T, L(z, f)Fom—AEf LIRS - 20 2R

L(z, f)=§aj(z) f("')(z+cj)

Horfie REH, a R FRUNREL REFTHI a #25T%, A1 (j=0K) & R
AT, AT T AL — MR, ISR T LRSS R,
EE L U p,q RBEK, WK p(p)<1, p(a)<1, q FRFH, n>3. W fRIE

f"+L(z,f)=p(z)sina(z) (2.3)
FR R e K, DU
f —‘é_sm(q/n+a)

acREH, o"=cp’(q)", p.q NHEH.

BARERE LHES T e AR B AR MR, BATAT BAHe W  E ER T RE  A

f"+L(z,f)=pe™ + pe™

Hob L(z, f) 3R f MERMERY - ZH 2T, p,p, o0, REERE, HYUNT 1.
3. FEI|IHE

51 2.1 [6]# WAl R AL f (M3 KARARR, P(z 1), Q(z, f) v f ithsy - #o 2 Wi,

LIPS

f"P(z,f)=Q(z,f)
HQ(z f)XT f. HBHJCFREGE Z 3 M B R n, W
m(r,P(z, f)):S(r, f).

2.1 BEEISIERES T f R - Z9 250K Clunie 512 . FRRU5 %, ?ﬂiﬂ‘]ﬂuiﬂiﬁﬁ: i
Sl ARG “f BAES S WS AN T 1, 5 RIS, LT R i — st
Her, AT ILEE[1].

5B 2.2 [111%5 2 T AT AR o vr i

af 2 +bff'+c( ') =d,
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Hra,b,c,d &2 acd 0 FIEEL N
d’ ! ,
c(bz—4ac)F+b(b2—4ac)—c(b2—4ac) +(b2—4ac)c =0
B H 2.3 [ filkIr A, TN FEREER k>R, BEF
10
m(r,TJ:S(r, f)

4. FEEIEHYIERA

EFE 1 BYUERR
TR £ AT R (2.3) L BE e B, IR 251 o, (F) <1 HHTFR(2.3), 735

nf"'f'+L'=p'sing+ pg’'cosq . (4.1)
g5 2.3)M14.1), W

nf”’lf’—ﬁf"—ﬂL:pq’cosqo (4.2)

p p

H(4.2), cos’q+sin’gq=1, 3%

r 2 r

(q!)z +(%j f 2n _2% on—lf " n2 f 2n-2 ( f !)2 :T2n72 (43)

Hi T, , o 250 - W 20, Mk an-2.
H(4.3), 133

fop= Tones (4.4)
XH
’ 2 ’
(p{(q’)%{ﬂJ ]fz_zﬂfmm(f')z (4.5)
q p

I A P L.
W 1 i o NE, Ulqu’f+i(nf’—%szoﬁ%q’f—i[nf'—%szoo
S, F7—cpe B 7 < ope, o RAFEAML. tHILG (23N T

B2 Bt p#0. RN ATIHE 2.0 FvE 2.1, BE m(r,p)=S(r,f). T
T(rp)=m(r.p)=S(r,f). dmtRil, o= f F/NERE. d(4.5)%iE

T(r, f)=N(r,1/f)+S(r,f) (4.6)
, 2
7E(4.5)H, %(q’)ﬂ(%) fERE, WESEBE p=ce™, cRIEZTHH.
X5/ p(f)<IAFF. FRIESIHE 2.2 Fi(4.5)F

+8n‘g'q"=0 4.7)

’ 3 N2 1
_4n4 (q’)z 24_%

@

DOI: 10.12677/pm.2021.115103 906 S H


https://doi.org/10.12677/pm.2021.115103

XIERE, BRAUA

1 (4.10)75 3
o" =cp?(q)" (4.8)

’

cradEF R # p,q NEEL W o thAFE, X HTEE(45)T%§'J{\/; J +(%f’} =1,?%f:%sinh,

<

_Tcosh , Hodrh R

BlEH, h=q/n+a, aEHH.
Hp, o HEANANEEL Mo BANEH. HRYE4.5)75 3]

(2] 2["] i 2P g ] 2n2 fE 49
@)+ ] -2n ] 26 o Joan @9

!

go'{(q')h[%ﬂ 242

H(4.6), BBz, 8 f I0RE A, (HAR R R R0 E SRR A . SRR AR (4.5)F1(4.9)
0(20)=1%('(2,))", @(2)=- (/;p (25)+20°F'(2,) £"(2,).

p

U\ﬁ‘ﬁzo’ﬂm[go+2(pz}f’ 20" ME s Ak, £

((p'+2(pp,)f'—2(pf”
o= pf (4.10)
EFFEEI 2.3 38 m(r,A)=S(r, f), T(r,A)=S(r,f). FH, HH#EA4.10),
f":ﬂf (¢’ p’]f/
20 \2¢ p

R RIEAMRNG9), RITH
gy P f2+2((q') (EJZ—Zn(E] g7 2000 gy
Y [(q)+(p” i (q)+p P p()
—mf{ﬁf—[ﬂJr—’]f’}anf’{ﬂf—(E]f}
P |20 ¢ P 2¢ p
27 (4.11)
= [P | e f2_ 2np’ 2n2[ﬂ Eﬂ £
{[(q){p” p(p} (£ 2 o)
(ql)2+[£,] —Zn[ﬂj an[ +p')+nZﬂ ff’
p p p (20 p 2¢
HRTTH UERI R0, FARYE 51 2 2.2 M(4.11)R 217 )& .
X sE s 1 e 1 IR .

E&InE
—RAR ZEAETF IR - ZE 0 T RE RIS K PE 20190451
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