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{ ii(t) + VE(t, u(t)) =0 ae. te[0,T),

w(0) — u(T) = u(0) — u(T) = 0, (1.1)

Hp T >0 F:0,T)] xRN — R &L F &M

(A) F(t,z) MMEE 2 € RN XF ¢ 2K, X ae. t € [0,7] KT oz £ELLAHM, H
fifE a € C(RY,RY), b€ LY(0,T;R*Y) {15 |F(t,2)| + |[VF(t,z)| < a(|z))b(t) X HTH » € RY
M ae. t€0,T) BAL.
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A ARESCAE, TLSCHR [1-9] RFS % CHR. E 1980 4E Rabinowitz!® $2 H R IR & LK, Ik
TARGFATAKIRAHE AN R, AR BRI RS RS T IR (1.1) SRR
FAENE, IF HAS B T W R 4518

EE AP R F R (A) RUAT %4

(F1) FfE0 < < 2, M, >0, f#15

eV F(t,x) < uF(t,x), V|z|> M,z cRY flae. tec(0,T);

(F2) % [e] = +oo I, F(t,2) — +oo KTt —BUKIL,
Wi (1.1) FET H R AR, S

Hp = {u:[0,T] — R"|u £ [0,T] 4x$%ELE, w(0) = w(T), H 4 € L*(0,T;RY)},

FH R FIVEECH )
T T b
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{ i(t) + q(t)u(t) + VE(tu(t) =0 ae. te0,T], 12)

(0) = u(T) = @(0) —u(T) = 0,

Hott q(t) € L'(0, T;R), Q(t) = / o(s)ds, O(T) = 0. it

A; = max eQ(t), Ay = min €90,
te[0,T] t€[0,T]
ASORGAE—ASFBIR IR GEAE T, IR AR AR F S B 70 10 @ (1.2) J8 S AR 0 FA 1
P DR, DA H RERESLR BT E], HXETH 0 € H, fAAEHE M,y > 0 115
(i) XATE t € RY, 0(t) > 0;

(ii) Mt — +oo B, . 391( )ds—>+oo
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(H1) F74E0(|z]) € H H 0 < gy < 2, M2 > 0 fiif3
(VF(t,2),2) < (2 _ 0(|1$|)>F(t,x), Viz| > M, Flae. t e [0,T];

(H2) 4 |z| — +oo B, F(t r) >0 KTt —FEOT,

(H3) 4 |x| — +oo B, / t)F(t T;) dt —

T (1.2) fEZ0R] Hy A4 — /\ﬂﬁﬂﬁﬂF
E 11 4 inf o=k Mk RZEH, B

|z|> M2
(a) 7F (H2) T, H k> 0 K, (H1) A1 (F1) Z2%MH, B4 k=0 B, &4 (H1) W (F1)
(b) BRI (1.2) HA MBI g(t)u(t), 2 q(t) = 0 I, @ 1.1 FEH A HEHZ
MR 2 4, T LU, MR35 (H2), 24 k > 0 i, (H3) B1y
T
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o(u) = ;/OT QO (t)|2dt — /OT QO F(t,u(t))dt. (2.1)
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HSCHR [3] HERE 1.4 5% o f£ Hp SR, H Yu,v e Hp, A

(go’(u),v)—/o eQ(t)(u(t),i)(t))dt—/o eQ(t)(VF(t,u(t)),v(t))dt. (2.2)

MAFTRFL, v e HE 2 (1.2) B4 HACSE 2 o WIS .

ENX 2.2 8 % X 251 Banach A, ¢ € CYX,R), W1HR {u,} C X, o(u,) A5,
O (un) — 0 (n — o00) Z&& {u,} AUELT I, WFRZ K ¢ il & Palais—Smale &4 (Ti#% PS
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& 2.1 Gk (PS) M2 (C) %A%, BRZA—ERAL, B (C) %Mt (PS) 2 F5 5.

315 2.1 9 u e HY, 4 a— ;/ w(t)dt, @ = ult) — @, MELERRC > 0, 3R
PR ’

|lilloo < Cllu|lzz  (Sobolev A%E),
la|lr: < C|laf|z: (Wirtinger A%,
HA ||d| oo := max |a(t)].
te[0,T]
I3 2.2 B (5 AUE M) W X 290 Banach %), o € CY(X,R), X = X~ @ X+ K&
dim X~ < oo, H sup ¢(u) < irﬁ(f+ o(u), Hr
ue

u€Sy

Sy ={ueX||lul = R}, Bp={ueX ||u| <R},

M = {gEC(BR,X ’g‘s_ zd}, c—glnf sup ¢(g(s)),

s€EBg

MY o 32 (PS) 26 AF0), ¢ Ak FHE.
7 2.2 STk (6] K, ¥ E TR (C) A& MF KSR
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|z| < Mo M,

iE Vs > 3%, B f(s) = F(t,sz). W (HL), BT s > 4%, WHEH

F(s) = é(VF(t,sx),sx) <2 (2 - 0(81|$|)>F(t,sx) _ 2(2 - 0(81|$|)>f(s). (2.3)
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o(6) 1= £ = 3 (2 gt )70 (2.4

¥ (2.3) AN (2.4) XT3
g(s) <0. (2.5)

W ARLNER LY TR (2.4), 1951

||

st or = LR g 05) 0 9
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>I$|2G(|x|), V|| = M. (2.6)

AN, B (A), XA z e RY flae. t€[0,T), &
F(t Mﬁ) < ha(t). (2.7)

el
FrLAH (2.6), (2.7) SRAUE W (A), STl © € RY flae. t €[0,T), W13

ha(t)

F@@<M§

|2 *G(|jz]) + h(t).

HLAAE 513 2.3 .
2.3 (1) AU 0 M9 M (1), TR 2] — +oo B, G(|a]) — 0.
(2) 1§ MREEE (PG) =16 (1) (2 - k) > 0 W, MM G KT ¢ SLMN.
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HUEN {u,} £ H: EER. 2 {u,} ZEZE ¢ 1 (C) P4, B {o(u,)} A, HH
n — oo B, A || ()| (1 + |Jun) — 0, W Vn e N

p(un) < Cry (1@ (un) |1+ [Junll) < Ch. (3.1)

e {u,} 7£ Hy BT, WAG R = n — oo I, A [Jupl| — +oo. @ ve = g,

M {v,} 7£ Hy EAF. WIAFET A, Agidnch {v,}, 45 7F H: B, v, — v,
£ C([0,T],RY) L, H v, — vo. B n — oo B, H

’l_}n — 1_)0. (32)
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BN HE BHRANE] C(0,T;R), WMXATE u € HE:, AF/EHELd > 0 i3
[ulloe < dl|ul|. (3-3)

M (3.1), (2.1), (3.3) 3, 513 2.3 FIyE 2.3 HiY (2), W13

e T
Ci = p(u,) = 2/ QW |, |2 dt —/ eCOE(t,uy,)dt
0 0

1 .2 g hl(t) 2
> gl = A1 [ (5 e OPG ) + () )t
0 2
1 T
> sl — Ca [ TG 0])dt — Co
> L dalin, — Cullun PG ) — Cs 3.4)

¥ FIRAER (3.4) MIPEIALFERR ||u,||?, WA 2.3 F118 (1) 250, 24 n — oo B, [|0,z2 — 0.
A (3.2) ﬁ, B Uy, — Vg MM 15 2 Vg = g, T|170|2 = H’l70||2 =1 FAKEHn - HTT,

|u,| — +o0, &6 (H3) 18

T
F(t,uy)
e@® P dt — +oo. (3.5)
/0 O(|unl)

A7, diEiE (A) f (HL), Ve € RY flae. t€[0,T), &

“ha(t) + (VF(t2), 7) < <2— y ! )F(t,x), (3.6)

0(|z)
ot ho(t) == (2 + My)hy(t) > 0. H (2.1), (2.2), (3.1) F1 (3.6) XFf
3C, > ||<P/(Un)|\(1 +Junll) = 2¢(un) = ((p'(un),un) — 2p(un)

- /T eQDRF(t, u,) — (VE(t,un), un)]dt

T T

F

2/ eQ(t)(t’u”)dt_Al/ ho(t)dt.
0 0(|un) 0

B AH

T
F(t,uy)
QW T g < O 3.7
/0 0(Jun) ’ (3.7)

X5 (3.5) XFE! K {u,} £ H FHF.
N HEEY] {u,} AWECT S
KA {u, } £ Hy. EA R, WARET A, AGicHN {u,}, 615
ffH b, Bu, —u, (3.8)
e C([0,T),RY) &, B u, — u. (3.9)

FTE&Hn— oo W, H .
/ lu,, — u|?dt — 0. (3.10)
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FREH] (3.9) A% (A), H4n — oo B,
T
/ eCO(VE(t,u,) — VF(t,u),u, —u)dt — 0. (3.11)
0

H1 (3.8) Ih ¢/ (un) — 0 1, #4n — oo I,
(¢ (un) — @' (), up —u) — 0. (3.12)

WM, MR (2.2) ST

T T
(@' (un) — @' (u),uy, —u) = / QW |q,, — ul>dt + / eCO(VE(t,u,) — VF(t, u), u, —u)dt.
0 0

T T
Rl gh & (3.11), (3.12) A 0 < Mz/ |, — u|*dt < / e, — al?dt — 0. FrLL4
0

0
T
n — oo i, / i, —ul?dt — 0. EX&5E (3.10) T3
0

T T 3
|l — ul| = </ |, — 0|?dt —l—/ lu, — u|2dt> — 0.
0 0

B {u,} 78 Hy ESRICET u, XEME ¢ W2 (C) %1F.

(2) FETRAEM] @ WAL LT 24T

A X = H:, HY = {u e H:u =0}, W X = H: & RY,dimRY < co. HHE5IH# 2.2 7]
x, AFTUEY]

(p1) £ HE 1, 24 [Jul| — +oo I, p(u) — +oo, EEKE inf o(u) > —oo;

ucHL

NIRRT inf o(u) > sup o(u).
uweHL ueERN

EHAEM (91). Yu € HE, B4R (2.1) R, 5138 2.3, 1 2.3 T (2) 1 Sobolev A2 AT

o(u) = 3 /OT QO a(t)Pdt — /OT QO F(t, u(t))dt

> gl = [ (ARG + () )

N

> S As|lllz: — Collull3G(llull) — Cs

1 . .

V
/NN

RATE HY o1, fR3E Wirtinger AR, [|ul] — 400 ZM T ||i]| L2 — 400, W (3.13) AE
2.3 I (1) B4 |Jul| — +oo B, o(u) — +oo, B (p1) BT
BRIE (92). Yu e RY, BN 0 < gty < 2, W (2.1) 2UR1 (H2)

o(u) :—/0 QDR (t,u(t))dt < —;/0 eQ(t)mdt. (3.14)
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MAERY i |ul| — 400 N T |u| — +oo. KL (H3) A1 (3.14) NAT1F, 4 |lul| — 400

B, o(u) — —oo, B (p2) BT

gi L, IR RUE R (513 2.2), RIEDIE (1), (2) %o ZOHE DSl Bk

(1.2) fE=508] Hy & AR e 1.1 fHE.
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PERIODIC SOLUTIONS OF A CLASS OF SUBQUADRATIC
SECOND ORDER HAMILTONIAN SYSTEMS WITH DAMPED
VIBRATION

JU Jia-min, WANG Zhi-yong
(School of Mathematics and Statistics, Nanging University of Information Science & Technology,
Nangjing 210044, China)

Abstract: In this paper, we study the problems about existence of periodic solutions for
second-order Hamiltonian systems with damped vibration. Via saddle point theorem under a new
subquadratic condition, an existence theorem is obtained, which extends and improves previously
known results.

Keywords: periodic solutions; second-order Hamiltonian systems; (C) condition; saddle
point theorem
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