36 6
2012 11

Journal of Jiangxi Normal University (Natural Science)

( ) \ol. 36 No.6

Nov. 2012

X E 4= 1000-5862(2012)06-0589-05

2 2

HE:

3 )
FESES: 0177.25

; Cerami

VteR,
@

V(tu)=(U(t)uu) /2+W(tu) VeC(RxR"R)
T , U () T
SO\ R"
2 : @)
[1-12]
W (t,u) “Ambrosetti-Rabinowitz
2 i [4]
2 te[0,T]
im 2 (BU)_
|u|>o0 |U|
(1)
2 [13]
uit) o (1)
[14] U(t) 0
[15]’ (1)
[14] : 1)
W (t,u)=
(VW (t,u),u)—2w (t,u),
(W1) >0 y>2, V(t,u)e
Yeis HEA: 2012-09-20
E&WA: (11126146)
TEHE N (1982-),

MEAREED: A

330022)
2
[OT]xRY, [V, W(tu)|<a@+uf™;
(W2) vte[0,T], fm W (t,u)/uf* =eo;
(W3) Ju=1, (tu)e[0T]xR", se[01],
W (t,u) =W (t,su);
W4y (tu)e[0T]xRY, W (t,-u)=W (t,u)
FE1  W(tu) (W1)~(W4), (1)
{uk}keN k_)oo
%_f;(|uk|2—<u(t)uk,uk>)dt—_[gw(t,uk)dt—>oo
E1 [14] [15]
W(tu) [0,T]xR" . , 1
C 1
(W3) [14] (SQ3) 2
[14] (SQ3)
(PS)
1 (W3)
1 (W3)
Cerami Cerami

1 ZTEHBEEIBSH

vu e H(s, RY), uqhz(jggq2+pf)mf",

(3914)



590

( ) 2012

Sy =R/TZ,  H'(s;,R") Hilbert

A=—(cP/d®)-U(t),

D(A)=H?(s;,R"), A

L =%((0T),R)

hAshs oo )
{ej:jeN} L2
A A A
[16] 3.6,
(|A|l/2) (ST,RN)
A 0, 1)
Au

[-(dz/dtz)-u (6)+ 7 Ju=V,W (tu)+ Zu =
VLJ

A

[W (t,u) —|u| j VteR, (2)

u(0)=u(T),u(0)=u(T), T >0.

WAL S+ A< 5o,

A ., A+A1>0, A>0 (1)
(2) : VV(t,u)=W(t,u)+/T|u|2/2,
W (t,u) (W1)~(W4),  W(tu)
(W1)~(W4)
2 (W)

v, (W (t,u)+%|u|2j <

a (1+|u|771)+/7|u|,

VW (t,u)| =

=<1 , |V W (t,u |<a1(1+|u|7 1)
(Lol ) =g aeful ), >
ay (1 )+ 2l < (3 + 7)1 ) = (e o),

<(a
a=a+4, W(tu) (W1);

A<(ay+4

)
: |VUW (t,u)| <

W (t,u)
(W2)~(W4) 4 >0,
A
Hl(ST,RN)
(0.0) = (A2 A%), = 00",
HY(sr.RY) L M ("‘)2 L

E=H'(sr.RY),  (E(+).H)

Sobolev .
313 1 Vpe[lw), E L°((0,T),RY)
Eap >0, YueE,

Ul < apul.
L°((0,T),RY)
(1) E I:E—>R
17(
|(u):§j;(|u|2_<u (t)u,u))dt-3 (u) =
1
Sl =3 (), 3)

()= W

a, >0, v(t,

ol

(t,u)dt (W1)
u)e(0,T)xRN,

W (t,u) < al(|u|+|u|7)+a2, (4)
(4) (A BN

W(tu)  (W1), JeC'(ER)

| eC*(E,R) ,

Rl 1
JIE>E
vuvekE,
v:j(:(VuW (t,u),v)dt,

(t)u,v>)dt—joT<VuW (t,u),v)dt:
(u,v)—J.()T(VUW (t,u),v)dt,

(&
—~

c
~—

| E (1) [17-18]
Q) |
) I
{uk}keN I (U ) —> o0 1
2 * T HYIERA
(PS)
(3)
| (PS)
[19] , |
Cerami Cerami (PS)
(PS)
Cerami Cerami —Bartsch
[20]
X 1 {u)
sup| |<oo (L+{Jug|) 1 (uy) >0,



6 , 2 2 591
{u,}  Cerami ;o Cerami a1(|u|+|u|7)+a2
I Cerami T T B
| w, )dt] < [ W (4w, ot <
E Banach , M Uow(t'wn)dt‘ _[0| ( Wn)|
S .
E=®jqyXj,  VieN, dimX;<o, Y =@X;, [y (20l + 0 [ + 2, ot = ay 2o | e+
B =@l (VA ) | [l agT =aap] ", ~widt+
v 2 (Bartsch ) 1eCY(E,R) . y
Cerami I(—u)=1(u) keN,p > al(@) JO|Wn_V\4 dt+a,T,
>0, M >0, MOTW(t,v_vn)dt<M n
O e a1 |
(i) ¢= max I(u)<0, " 0P
| ue ful-p, [ (s0t) = 1 (W) =2 ] | (ap) |||un:|2_
* n
Cerami
VApuy Aty \| ey tﬂ]dt:
E=H'(s;,R") X =spanfe;}, <U(t) Tl ol >} I o]
0 T2
{e;:jeN] Yo Zi N IO(|un| —<U(t)un,un>)dt_J‘TW(t,W "
> | : 2Tl T
n
3E 2 W(tu)  (WI)~(W3), | )
—| W(t,w, )dt=2p-M.
Cerami 2p jo (t.w,) P
i (i) Cerami Cerami P ,1(su) = p, P
1, 3ceR, E {un } [(syuy) > o s, €[0,1], s=0
L) = V(g =0 G oy=0; s=1 |, 1(u)o>c, I1(suy)
. E=H'(s;,RY) E" (0,1) s, e(0) n
0= sn% I(suy) =1"(SpUp ) (Sl ) =
S=§,
T(1 "
i = (VW (t,u,),u, ) =W (t,u jdt:
r!TJCJ.O [2< u ( Un) Un> ( ﬂ) J‘(')I'(|(5nun)|2_<u (t)(SnUn),(SnUn)>)dt—
. 1,
n'L”;L(I(un)—El (un)unj:c, (6) jJ(vuw(t,snun),snun)dt,
Wy =y /un]| W, , E
ot J 7 (500 (0 (0)500) (50t -
w,—>w in E, T
VW (t,s,U, ), Spup ) dt,
w,>win L((0T),RY) (1<s<w), (7 IAAUCETHETY
w, (t) > w(t) ae., te[0,T1, o
9 _[0 {EWUW (t,50Uy ), Syl ) =W (t,5,u, )} dt =
%
vt o {5000 =0 ()50 ()t
{80}
” I = I fTW(tsu)dt=I(su)—>oo(n—>oo). (8)
(Snun)_srggé] (Sun)’ 0 19nYn n*n
Sy , , Vp>0, Sne(O,l), (W3) , Ju=1,

W, =J4pw,, (W1) (7) W (tu) <

AW (t,u) =W (t,s,u), (8)



592

( ) 2012

I B(Vuw (t0n),Uy)-W (LU, )}dt _

%IT[ (VW (t,up),uy ) —2W (t,u, )]dt:leTV\?(t,un)dtB
iT (t,5,U5) ——J‘[ (VW (t,5,U, ), Sy )~

W (t,s,u, )}dt — oo(n —> o).

(6)
w 0o , (B

) un? = E T2 {15 =0 (1)t

[Tw (t,un)dt}/"un"z ~1/2- "W (tuy )t /[ug

;
1 I Wt
E_O(l): (.[w¢0 J.W 0 ) 2 n2dt.
Jun || Up|
)
te I ={te[0,T]w(t)=0}
_ i Y
o) i}« oy = g -
G . fufoe s |uy e,
(W2),
W(t’l;” |wn|2—>oo (n—> o)
Jun|
Fatou |I|>0(|7| I Lebesgue
)
J. W (t,u, | | it =
n—oo ¥ W0 | |
I im MM |2 dt — oo (n — c0) (10)
W0 n—s00 |Un|2 n .
(W2), 37> -, (t,v)e[0,T]x

RN, W(t,v)/|v|2 =p,
J.W:O|Wn|2 dt = J'W:O|Wn —W|2 dt - 0(n — ),

34>~
jwow|(t—|u|w| dt=p] [w,[ ot =45 —o(n ).
(11)
(9)~(11)
%_0(1) = (Iwo*IW:o )W|f:|l;n ) i, [ dt =
fi M|Wn|2dt+/1—>°o(n—>oo),

0 |Un|2

. Cerami
(ii) Cerami {un}
Riesz , I""E—>E J:E-E
I""E->E J:E->E, E° E
{u,}  Cerami I'(u,) >0,
I'(up )V =(u,,v)=J3'(uy)v,
u, =1"(uy)+3'(uy) (12)
{un}
%
u,—>u, 1 J'E—>E
J'(u,) = J'(u), (12) u, — J'(u)
u, »>u=J3'W), {u,}
313 W(tu) (W1), keN,
ar, >0, k = o
i R
(WD), 3a>0,  W(tu)<afL+ul),
A= s b k=22 U (sr
RY) i3 . koo
B —0 Kk—>wo | B B >0,
By —>c>0. K eN, k>K
pe>cl2,  |ul=1 E Hilbert Uy
%
u, =0 ueZ,, Uy =
Z':((uk,ej)ej joeN, k
e

k> Jo, (U8 )=0  T=Y (T.e)k
j=1

(ug.ej)—>(U,e;)=0, io i=0.

E—>U(s,RY) L (sr.R")
u —>0=0, |ul, >0, |u],>c/2

LB , YueZ,,

1,7y,
H(w)=3T, (10 (U (t)u,u))dt - [ow (tu)de=
—||U|| —ajuf}, -aT = —||U||2—aﬁk7 Jul” ~aT (13)

U(2-y)
rk=(4a/;’k7) & Ju=r. (@13)

1 1
u)= 2 Jul’ ~a! Juf’ -aT =2 uf* -aT =

(4 ﬂk )2/(2 7)

L0 y>2, (14)

—aT. (14)

k -



593

I(U)—)oo, &
i = uEzk',rH]LTkH:rk () > o0k > e0)
34 W(tu)  (W2), keN,
dp >, >0, 1) 3 , S =
I(u)<0
UGYrkT,]H?I‘ﬂ(:pk (U)
'IIE Yk y d|mYk <00,
: ICk >0, YueYy,,
1e7(02
EIO (|u| —<U (t)u,u))dtz
1,2 2 T2
Sl = Ciuli =Cyf, |uf dt, (15)
e L(sr.RY) (W2) , 3R >0,

k 1

§ <R
W (t,u)| < M,

lu>R , W(tu)=2C,|u

(tu)e[o,T]xRN, 3M, >0,

ol

M =M, +2CRf,  V(tu)e[0,T]xR",

W (t,u) = 2C, |u] =M (16)
(15)  (16) , ueY,,
u@:%ﬂWf4Umm®ppﬂw@®m<
Cy |ul’ —2C, Jufz +MT = —C, Ju5; + MT <
—%||u||2 +MT (17)
Ac>nh >0 p ., @n
" B |0

EIE 1 AYIERR
I(-u)=1(u), 2~4, |
2 (i) (i) , |

{uk}keN !

(W4), YueE= Hl(ST,RN),

Cerami

3 S HR

[1] Antonacci F, Magrone P. Second order nonautonomous systems
with symmetric potential changing sign [J]. Rend Mat Appl, 1998,
18: 367-379.

[2] Benci V. On critical point theory for indefinite functionals in the pres-
ence of symmetries [J]. Trans Amer Math Soc, 1982, 274(2): 533-572.

[3] Ding Yanheng, Lee C. Periodic solutions of Hamiltonian systems
[J]. SIAM J Math Anal, 2000, 32(3): 555-571.

[4] Fei Guihua. On periodic solutions of superquadratic Hamiltonian

systems [J]. Electron J Diff Eqns , 2002, 2002(8): 1-12.

(5]

(6]

[7

—

[8

[Rar]

[

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Girardi M, Matzeu M. Existence and multiplicity results for pe-
riodic solutions of superquadratic Hamiltonian systems where the
potential changes sign [J]. Nonlinear Differential Equatio-ns
Appl, 1995, 2(1): 35-61.
Lassoued L. Periodic solutions of a second order superquadratic
system with a change of sign in the potential [J]. Differential
Equations, 1991, 93: 1-18.
Long Yiming. Multiple solutions of perturbed superquadratic
second order Hamiltonian systems[J]. Trans Amer Math Soc,
1989, 311(2): 749-780.
Long Yiming. Periodic solutions of perturbed superquadratic
Hamiltonian systems [J]. Ann Scu-ola Norm Sup Pisa CI Sci,
1990, 17 (4): 35-77.
Long Yiming. Periodic solutions of superquadratic Hamiltonian sys-
tems with bounded forcing terms [J]. Math Z, 1990, 203(1): 453-467.
Pisani R, Tucci M. Existence of infinitely many periodic solu-
tions for a perturbed Hamilto-nian system [J]. Nonlinear Anal,
TMA, 1984, 8(8): 873-892.
Rabinowitz P H. Periodic solutions of large norm of Hamiltonian
systems [J]. J Differential Equations, 1983, 50(1): 33-48.
, . [91.
, 2007, 31(2): 174-177.
Hamiltonian [J].
, 2006, 20(1): 10-13.
Zhang Qingye, Liu Chungen. Infinitely many periodic solutions
for second order Hamiltonian systems [J]. Journal of Differential
Equations, 2011, 251(4/5): 816-833.
Zou Wenming. Variant fountain theorems and their applications
[J]. Manuscripta Math, 2001, 104(3): 343-358.
Raymond X S. Elementary introduction to the theory of pseu-
dodifferential operators: Studies in advanced mathematics [M].
Boca Raton: CRC Press, 1991.
Benci V, Rabinowitz P H. Critical point theorems for indefinite
functional [J]. Invent Math, 1979, 52(3): 241-273.
Rabinnowitz P H. Minimax methods in critical point theory with
applications to differential equations [M]. Washington, DC:
American Mathematical Society, 1986.
: : [
, 2003, 46(4): 625-630.
Bartsch T. Infinitely many solutions of a symmetric dirichlet
problem [J]. Nonl Anal TMA, 1993, 20(10): 1205-1216.
Cerami G.Un criterio de esistenza pe i punti critici su varieta illimitate
[J]. Rend Acad Sci Let Ist Lombardo, 1978, 112: 332-336.
Jeanjean L. On the existence of bounded Palais-Smale sequences
and application to a Landesman-Lazer type problem set on R [J].
Proc Roy Soc Edinburgh, 1999, 129(A): 787-809.
( 597 )



