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{u@y—vp( u(t)) ae. te|0,T),

(0) — w(T) = 6(0) — &) =, (1)

HPT >0 % F:[0,T] xRN — R LU ik
(A) XAz e RN, F(t,z) KTt 7l XFAR ¢ € [0,T), F(t,z) KT o BEEA]
i, HAFAE a € CRT,RY), be L0, T;RY), {15

[E(t,2)] < a([z))b(t), [VE(tz)] < allz])b(),

STHTER 2 € RY flace. t €[0,T] L.
Mawhin M Willem 7E3C [1] fEARZANETUE 7, RIAEAE g € L1(0, T, RY), i1

IVE(t, z)| < g(t),

X e RN Mace. t € [0,T] AL, /53] 7 RS (1.1) BRI/ AEVE € 2.
3 [2] B AR L ME TR IR E MG K, BIFFAE f,9 € L'(0, T;RY), a € [0,1) 13

IVE(,x)] < f(8)]x]* + g(t),

ST € RY Flae. t €[0,T] OL.
TE A LA, BIFFAE f,g € L'(0, T;RT), {43
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XA © € RY flace. t € [0,T) BALKS, 3C [3] 132 DA #.
I AL EFHLE (.2) R, A

1 7
\xl|li>noo B / F(t,z)dt = +o0

T

%T/ f(t )dt< — mJ%éﬁ(l 1) 7 Sobolev 7% (] HY. thZ /A —AN 1.
Oi[ ]h%@A R 9 ) 1 2% P el R T SRS T

1 (7 T2 T
lim inf — / F(t,z)dt > 5 - / A (t)de.
jal o0 |2] 92 (12—Tf0 f(t)dt) 0

YARLYEIT VF (¢, x) AR, 3C [5-7) W43l 7E B 585 F AR 5%, kb /R I, 5
PAYEZAE I3 T ZFr Hamilton £ 40 )& MM KIAEAENE E B,
BAEAERH My > 0, My > 0, My > 0 AR H w € C([0, 00), [0, 00)), fiif5

(w1) w(s) <w(t), Vs <t,s,te|0,00).
(wa) w(s+t) < My(w(s) +w(t)), Vs, t € [0, 00).
(w3) 0 <w(s) < Mys? ~'+ My, Vs, t € [0,00).

(wg) s — oo B, w(s) — +oo.
SRS (8] AN [9] WA A, FATTHE R ] PR A w(|oof) B B VB R AR (1.2) T |2,
FERs RS RAE 2R A p(t) - ST RS

%(|u(t)|p<t)—2ﬂ(t)) = VF(t,u(t)) ae.tel0,T], (13)
u(0) — uw(T) = u(0) — u(T) = 0, '

Hrbop(t) € C([0,T],RT), p(t) = p(t+T), H

1 = t)y <p':= . 1.4
<p- tg[lolr%]p( ) < tgg§]p( ) < +o00 (1.4)

I S B SR A T4 00 5 RE RN 22 0 RETAE 1n) 8 mT P A 380 vk, s [10-12). dEH
16 p(t) - P hi i R G0k B ALt gt ) AR 2%, Z RS0 T “F s R Y
FELR. TR, IR SR T RAEBE p(t)- PSR R4 M AR, 205
[13-21].
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id p(t) € C([0, T],RY), & X
T
LP®([0,T),RN) = {u € Ll([o,T],RN);/ lu[PPdt < oo} )
0

T
|wp(e) :inf{/\>0;/ |%|p(t)dt§ 1}.
0

WP = {u:[0,7] = RY [u € L ([0, T],RY), u(0) = w(T), @ € L (0,T; RY)}.
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M p- > 1, 250 W%’p(t) & H 1) Banach ¥[8, HIuHCN

[ull = fulpe) + [a]pe)-

T
WP = {u e WP | / u(t)dt = 0} :
0

1, 51,
W p(t) _ Wy P g Rj'
513 2.1 0% v e Wpr" EEEHE Cp >0, CL >0, Cy >0,

T =
1|0 < 2Cq </ |u(t)|p(t)dt) + Ch, (2.1)
0
T =
||| < Cy (/ |u(t)|p(t)dt) +1/, (2.2)
0
H — T = 1
i ulloo = max |u(t)],p~ = min p(t).

5138 2.2 9 vu e WY a= L [Tu(t)dt, A
T
|ul| = o0 = / [a(t) PO dt + |a] — 4oo.
0

5|38 2.3 (161 7 Sobolev %] WP b5 SUZ i o W F:

T 1 T

o(u) = / —|a(t)[PPdt + / F(t,u(t)dt, Yue Wi,
0 p(t) 0
W w e WP R (1.3) B IR BALY w 2 B8 o B T, HL o S8,

(' (u),v) = /0 (la(t) PO ~2a(t), (t))dt + /0 (VE(t,u(t),v(t))dt, Yu,ve Wy,
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= inf h
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2MyCl / F(6)dt
1 — 0 2
i ey ), P> | = : -
' pl+—(400)pMoM1p/ f(e)dt
0
1 1 _ i
/\I:F] F + qj - 17 E
1
/0 FO < o (3.3)

JU L (1.3) 7E Sobolev 2% [0] WP eh 28 /45— Fa S
ST 3 S EO T e A AR (8] T 1.5, B4k, REFE 3.1 Pl R4 R
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T = P T

+ 20, ( / |u(t)|p(t)dt> +Cy | MM, / f(t)dt
0 0

+ |2C, </T |a(t)|p<t>dt) " +C [MOMZ /T f(t)dt + /T g(t)dt]

1

T T T P
< (4Cy)P MM, / f(t)dt / [a(t)[PDdt + Oy ( / u(t)”“dt) + Cyw(|a)) + Cs
0 0 0

+2M,C, /OT f(t)dt w(|al) (/OT |u(t)|f’<t>dt)pl : (3.4)

FIH Young A4 & p% + q% =1,F

T T e
QMOCO/O f(t)dt w(]al) (/ |a(t) |p(t)dt)

< 1_[1_(400)13 M0M1p/ dt}/ |a(t) |p(t)dt

p~ |p*

T\ k- O MM [ F(0)de
it (3.4) Al (3.5) X, A
T 1 ot T
(u)—/ @|u(t)| dt—i—/() F(t,u(t))dt

> / la(t) P dt+U F(t,u(t))dt/OTF(t,u)dt}+/OTF(t,u)dt

1 e
{p—(wo) 1\401\41/0 f() dt]/ |a(t)[POdt

_i i_ P ) p(t
- Lﬁ (4Co)" MoMip~ / }/ |a(t)]
1 T _ 1 2oncof ft)dt ' +
=2 [ P ma- L : W7 (fal)
[oﬂ (ul)/o q* (r’\/pL(ALCO)pMoMﬂ? fon(t)dt) }
) < / |u<t>|P<t>dt) " () -
(Y [ anrogr R p%_ wllal —
- = (1 p)/ a(t)Pdt - ¢y (/ a(t) dt) Cuo(jal)

1 T ~ 1 2Moco fT f(t)dt q+ +,_
+ T = F(t,u)dt - T . w? (|u|)
[oﬂ @l a* <v¢pa<4co>pMoMlp fon(t)dt) ]
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T
HaIH 1.2, |jul| — 00 = / la(t)|POdt + |a| — +oo, HZ (3.2) I (ws), FHEEH
0

pm > 1, Y ||ul| — oo B, p(u) — 4oo. VEREFIY p~ > 1K, 20 WP R E KK Banach
ZS[E], 2 BR o 55 R LR RO iRl ME R AR, 2R o BAH — AN S, AR 2]
A (1.3) BH A AR

EIE 3.2 BARTERE w 2 (wi)—(ws), F 2 (3.1) A1 (3.3) i, A

. 1 ’
lim sup wq*(|x|)/0 F(t,z)dt < — K, (3.6)

|z| =00

T
2M,Cy / F)dt
0

(1 G >} p\/pl+ — (4Co)P” MoMyp~ /T f(t)dt |

WU (1.3) 4E Soboley 1A Wy sh 47—/ Wik,
F Wp(t) =sin 25t +5, M p~ =4, ¢" =35, %

2
Pltea) = (37 4) bl 7o wlle) = ol

M) F i 2 e B 3.2 HR 2R A, (AN 2 S [13-21] H e 3.

AE AT e FORAE BT FR 3.2, Vo € W™, Bra = & / " u(ot, uft) =
u(t) + a. ’

$1H5 EIIZE o R (PS) &M, WAEM S5 {u,} ¢ W'Y, i1 {o(u,)} B 5,
@ (un) — 0, (n — o00), TTHERF {u,} BUELTH. HHAEW {u,} 75 W™ A5

FKLT (3.4) K BIERH, H

/OT(VF(t,u(t)),a(t))dt‘

T T
< (4Co)"” Mo, / £(t)dt / jat) POt
0 0
T =
+Cl </ |u(t)|p(t)dt> + Cy w(|T]) + Cs
0

+2M,Cy /0 ' FO)dt w(|al) < /O ' |u(t)|p(t)dt) 2 . (3.8)
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= (3.5), (3.8), A
||an|| > (go'(un),ﬂn>
T T
- / i (8) POt + / (VE(t tn(t)), i (£)dt
0 7 0 . .
> {1—(400)1’ MoM, / f(t)dt} / |1, (£) PO dt
0 0
L[l - ! i (PO
—F _E—(ALCO)” P MOM1/0 f(t)dt}/o |, (2) [P dt
T q+
2M,Co / f(t)dt
- L 0 W (|])
q* T !
N p% — (400)pMOM1p/ f(t)dt
0
T =
—C4 (/ |un(t)|p<t>dt> — Cy w(|@n]) — Cs
0
1 T T =
_ _ : ®)qp : (t) _ -
= <1 p+p>/0 [, (2)|Pdt — Cs (/0 [, (8) P dt) Cyw(|ay,]) — Cs
T q+
X 2MoCy / F(t)dt
0 + =
_qTF - = w® (|ty]). (3.9)
P pfl_*_ — (40())177 M()Mlp/ f(t)dt
0
A—J51H, Hak (2.1), iTE
T =
|, ] < Cs </ |un(t)”(t)dt> +1]. (3.10)
0
ik (3.9), (3.10), &
q+
T
) 2MOCO/ f(t)dt
+ . _ _
qj 0 T wq (|'Um|)+C4 W(|'Um|)
p_\/pﬂ - (4Co)pMoM1P_/ f(t)de
0
> (1 - > /T |un(t)|P(t)dt —Cs </T |un(t)|p(t)dt>p —Cy
- pp= /) Jo 0
1 1 T
> - _ y p(t)q¢ — .
> 5 (1-5) [ tiapoa-cy (3.11)
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HA Csg=— min {%(1— 1 )sp_—C'ﬁs—C7}>0. H (3.9), F

ra—
s€[0,400) prp

T
; 1 1 2M,C) / F(t)dt
| topoars —t L ° _ W ()
0 = 1*7_ _
(1) v\/pg_(wo)pMoMlp / F)dt
0

m (3.4), (3.5), (3.12), H

o) = / p(lt)|un(t>|1’<t>dt+ / F(t, un(£))dt

L[ toreas / CFtua [ Fitaa) + | Pt

[pl 1 (4Co)" My, / ' f(t)dt] / (POt

IN

IN

1 1 - — r T . p(t
+— [W—MOO)P MyM,p /0 f(t)dt] /O i, (£)]7 Dt

p
T q+
T 1 QMOCO/ f(t)dt
A 0 W (1))
0 q B T
p\/p1+ - (400)”MOM1P/ f(t)dt
0
T =
+Cs </ |un(t)|”(t)dt> + Cyw(|@n]) + Cs
0
1 T N
— | F(t,u K| w' (|a T
< oty ) Pt ma s K] o)+ O wlln)
at 1
+Cro wr™ (|Uy]) + Cig wr (|Un]|) + Cha, (3.13)

b K 9t (3.7) s U IEH L KRB {u,} € WY TR, Y n — oo B, [un|| — oc.
T

H51EE 2.2, 0 — oo B, [Ju,| — 00 = / [t (£) [Pt + |, | — +o00.

'n — oo W, |a,| — +oo, H (w4),0ﬁ w(|t,|) — +oo. H (3.6), (3.13), FEZEF
p~>1, M n— ool pu,) — —oc.

T

i — oo I, / i, (8)|PPdt — +oo, R (3.12), H w(|tn|) — +oo. HIZ (3.6), (3.13),
JHERS p= > 1, Bn — 00 I, @(un) — —oc.

X5 {p(u,)} HRTE! M {u,} 7£ WP g i J&E% p- > 1, WP B mA
C([0, T RN) A W™ f—50N ik, J00F S0k [19] H5E R 3.2 W, {u,} £ WP
[T F, Mz ik o 2 (PS) 2&1F.
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B2 WE =W, By =RY, W W™ = WY & RN, BATHEY]$ 458 2 1 5
GRARAFIROL. X u € By, KRBT (3.4) 2 MR, 47

/OTF(t,u(t))dt—/OTF(t,O)dt‘ < (4Co)P MoM,y /OTf(t)dt /0T|u(t)p<t>dt

T r
+Ci5 ( / u(t)P“)dt) + Cis. (3.14)
0

Ht (3.14), &

o(u) = /OTp(lt)u(t)p(t)dH—[/OTF(t,u(t))dt—/OTF(t,O)dt]+/OTF(t,0)dt

> [pl* — (4Co)P MoM, /OT f(t)dt} /OT () PO dt — Chs (/()Tu(t)p@)dt)pl

T
—016+/ F(t,0)dt.
0

T
$ue By =Wy 5 2.2, ||ul| — oo = / la(t)[PPdt — +oo. Hi (3.3) 50
0

1 ) T
L e Kok, / F(t)dt >0,

p 0

HOY flul] — oo B, 7 p(u) — +oo. M u € By = WAPO msr. BARIFEWH n, (678
p(u) > .

F—J7, Xty € By =RY, 3 (3.6), Ve > 0, 4

ol FEAHH, A
T +

o) = / F(t,y)dt < (—K + ) (ly)).
0

A e BAD, H |yl — oo B, w(ly|) — +oo, M p(y) — —oo. B ILAETEIEH % p, 1845
¢loB,nE, <N—1=0.
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EXISTENCE OF PERIODIC SOLUTIONS FOR
NON-AUTONOMOUS P(t)-LAPLACIAN SYSTEMS

ZHANG Shen-gui, MU lJia
(College of Mathematics and Computer Science, Northwest University for Nationalities,

Lanzhou 730030, China)

Abstract: In this paper, we investigate a class of non-autonomous p(t)-Laplacian system.
By using saddle point theorem and the least action principle, some sufficient conditions for the
existence of periodic solutions are obtained, which generalize and improve the resuls in [8].
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