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Abstract

The study of periodic solutions of indefinite singular differential equations is an important part of
differential equations which has a wide range of applications in a variety of disciplines such as elec-
tron beam focusing model, boundary layer theory and Bose-Einstein condensates. In recent years,
much research has been concerned with the existence of positive periodic solutions of third-order
differential equations with a repulsive singularity. As an extension of this result, in this paper, we
consider the existence of positive periodic solutions to a class of third-order differential equation
with an indefinite singularity

h
u"+Mu=——+e(t),

where M is a real constantand M >0, he L'(R/TZ) and ee L'(R/TZ) is a positive. The weight
function h(t) is allowed to change signon [O,T ] . By using Krasnoselskii’s-Guo fixed point theorem

and some analysis skills, sufficient conditions for the existence of at least one positive periodic
solution of this equation are established.
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u"iu%:p(t) (1.1)

JERAAAENE, o pe C(R,R) 2 —NAWIREL, o RIEWH. FI R8O BN g7, AbA]
TERA T AR D) A WIERRAEETE . R4 AR o > 0 BRIAMR S B EF M, 0 5R v < O FRH g HE R Y Ak
W0 < A< VRH S AE, Wik A > 1RRH AR a .

UL, SRR 2 1) BN BB A o 7 R AR R 2, RS AR B 1 R [3]-[10]
Horp EFERHF 775 . Schauder A5 £ %€ #[3] [4] [5]. Leray-Schauder % J7 FE[6] [7] [8]-
Krasnoselskii’s-Guo A&l s B 2 7] [8]. $HHMEEHIR[9] [10]55.,

—IFE, B 7R A I R R A R AR AR, TR BT BN S SR, T =
B o3 T BRI SR8 S o IR AESR E N A KR T — Bk T = A i o T R A R 11]-[16].
2006 4, fif kIR R AE[13]F A Leray-Schauder 3E45 R BRI L 47 HE R ASsh SUE FE, HE TS
= AR T
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u'"+1(3u:f(t,u(t)), 0<t<2n (1.2)
JAWIMRAFAEVE W B, Horh o RIESW AL AR £ (u(e)) 7Eu=0 WG H R AT M. fBATIER T 7E
Ke[ \/_j TR 2) AR IR . B, ZRKFE[1410E 9T 1 R 81 =Frar v O i

u" = f(tu(e),u'(¢),u" (1)) (1.3)
JASIERRIAELE R, HrP AT £ € C(Rx(0,+00)x RxR,R) KT ¢ ) A W1k B HLAE w = 0 A7 4
JrAURr . i B HE RS AR B, BRI T 5 RR(1.3) B AAEAE AN IE AR
ULFETE&E’J%L&EEE%?ﬁFﬁriJu%r&w&:\ﬁﬁﬂﬁﬂmﬂra’wﬁm 2RI RERERA A E
THER =P DR ? S 2 BT T A R RN RE ELEGE ] o BETT, W0 fTUE B IR SR A E A =B
P 7 RE R W IE AR A AE PR O BT FE, oA G 1. 9 7RI R, ASC i TR — A AE
FER =B i
u"+Mu = h(pt)+e(t) (1.4)
u

FABE AR AE e, Horh MR IERH, heel (R/TZ) HXHMIRE 1 €[0,T]H e() > 0. ASCHIHEISIE £
TARIEE 3 A B RS MR ER BRIV A J%. Krasnoselskil’s-Guo AZh S @, B IG 4 H— Ml T
S AIE 5 B 3E A
2. AR
ARG, FATAH LT JUAS 5] R H A B 7 F2(1.4) 8 A IE AR I A7 e b
5|2 2.1. (Krasnoselskii's-Guo A8 fi g2 [17]) 4 X /&> Banach Z¥[0], JFH K /& X P —/ME.
B Q,QZ X TEIFH0eq,Q cQ, . MR
0:KN(Q\Q)->K
TN EHE TS
() MueKNoQ, F|Qu|<|u|: HEXueKNOQ, A |Qu|=|u|
1%
(i) WueKNoQ, H|ou|z|u|: HHMueKNQ,, & |Ou|<|u|,
) QEKO(@\Q,) TE ARG
Rk, HE =R IRE R T
u" +Mu = f(t),
u(0)=u(T),u'(0)=u'(T),
Kb f(1)e L' (R/TZ), M RIEHH. 1£ 2011 48, (EFFEE[18]MHE VM EREL G (¢,s) MFT T, fFHT
ﬁjéulb
5B 2.2. (JL[18]) HFEQ.D)AFAEME—[¥) T-& i, B

u(t)=[ G(t.5) f(s)ds,

Q.1
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3M3 {1+exp(M3TJ—Zexp[2M3TJcos[

G(t,s)= 1 1 1 1
2exp(;M3 (I+T—s)j{sin(\/2§M3 (t+T—s)—ZJ—exp{;M3TJsin[23M3 (t—s)—Zﬂ

1 1 1
M3 (1+exp(M3TJ—2exp{;M3chos[\/2§M3TB

1
exp[M3(s—t—T)J
— <. 0<r<s<T.
M3 (1 —exp [—MST]J
TANEH LT X
1
3
3+2exp _M°T
1 2 A
A= min G(1,5)= B:= max G(t,s)= o= (2.2)

0<s,i<T 2 1 ’ 0<s,1<T | 27
3M 3| exp| M3T |-1 2 3
P 3IM3 lexp{MzTJ

2%, FiTF0<o<1.

518 2.3, (WL[18]) ﬁu;‘EM<8163§T3 » WXHERE (1,5) €[0,T]x[0,T], HO<A<G(t,s)<B. B—,
Ny Np— _
Hfira2] | Ges)ds=——
7E X
K= {ueCT :r}l%{nu(t)Zd"u"OO},
Hepc, = {u eC(R):u(t+T)=u(t), %Vt eR} v HIEHOE SN |u, = r?%x|u(t)| o WMZW, K &C,H
) —AHE

R, T, W TEEAEN TR, RAE XL
i (1) =max {0,h()}, b (1) =—min{0,h(1)}, Z;%ﬂugm

3. FELD
FEAAT, FoATTHS % b BB B S5 R R Krasnoselskil’s-Guo N2l S B, 758 R HIZ518 .
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u

(Qu)(1)= I(?G(t,s)(h(j)+e(s)]d&
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FIXFAERM (1,5) €[0,T]x[0,T]» A G(1,5)>05
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or, <u(t)<rn, XfviekR.

1
BN 5 %[M] Y LEE

€y

) =10 0
>— h (t) +e
u (3.2)
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> 0.
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WITEN T 0(KN(Q\Q)) <K o Bk, FIFT Arzela-Ascoli EH, 5%10:KN(G\Q)>K &4
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(@)= [ 60 "Lt

u
(T h*(s)_h’(s)
—JO G(t,s)( " " +e(s)}ds
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