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ABSTRACT Ilg variational methods，we study the existence of the and一~_dodic traveling 

wavesolutionstO aforcedtwo-dimensional generalizedKdV equation． 

KEYWORDS variational methods／KdV equation；anti—periodic~aveling wave solutions 

，J 
1he two-dimensional KdV equalJon was first derived by Kadoratsev and Petviashvili in 

1970[ ，anditis also referredtO asthe盱 equation．In[2]，Aizlcovici andwen studied the exls- 

tence and uniqueness of anti—periodic~aveling wave solutiona tO a forced(inhom~ ．eoua)general— 

ized KP equation wi出 the aidof monotOnicmethed[3-4]and Schander sfixed poim ~IleorenL 

In this paper．we us@the variational methods tO study the existence of an~periodlc travefing 

wavesolutionsto theKPequadon，we allow a broad classof funations，(“)intheKPequation un． 

der investigation，in contra~ 出厂( being monotonically nondecr~sing in[2]． 

We comi&r the generalizedinhonmgeneoustwo-dimensional KdV equation(see[1]，[2]， 

[5])： 

{ +[，( ] +口‰ ) +犀 + 一o， (}≥o， ∈回， (1) 

W1搬 厂∈ (回 ，口>O，and 卢≠O ale giv已n constants，while de呻峨I a real—valued function of岛y 

aIld ． 

We are interestedin the existence of anti-periodic~aveling VCSVe solu~onstO Eq'(1)， the 
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f0rm 

u(x,y， )一 z)．z— o．x+ b一 ， 

w~A'e a>0，and 6，ware real constants，con ueⅡdy，we make the natural assumption that罾d} 

perIds on only，i．e． 

x,y， 一 + by一 )， 血 R R 

Straightforward compumdom then that(1)reduced to the fourth-order ordinary differe~ l 

equadon 

( 一dJ(z)+y喜，( )+甑( =0_ (2) 
where 

c— a-‘( z一 卢 )，y=a-。a-。，甑(力 一a-。a- 窖( ． (3) 

We consider(2)ia conjunction with the anti．periodic coi tion 

U(z+ 一 一 U( ，z∈ R， (4) 

wh~A'e7>0isfixed． 

Let，∈ (两 and盛EC(两． 

Define G( such that 6V(z)=n( ． 

It is easily to see that in order to prove the existence of the soludoa of(2)and(4)，it is suffi— 

cient to prove the existence of the anti—periodic solution of the lowing second order c~dinary dif- 

ferential equation 

一 己，( + c【，( )+ F(LK )一G( ， ∈ R1 

+ ：一 ， 2∈ Rj ‘ ) 
w  

F( =一 班 曲， ∈R 

~merally．we consider the following second-or~r anti—periodic boundary value problems． 

一 主+ 血 + (曲 ； h(O，￡∈ 1 

o)一一 』 

whe他 忙 (啦 ) x is a symmet~c rna矗x，T> O， ∈cl( ，固 ，̂∈LZ(R， )． 

Ccn~derthe Soholev space 

H----- ([O， ， ) 

H we de．IL~ethefollowinginner product． 

《岛 》一J(主· + ·y)dt-V x,yE H 
D 

(6) 

(7) 
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TheIlo皿 defined by《 ·，·》 OilH is d usua1 norm 

1I I1 一(f I壬I。出+』I I。山)告 
Define出embspace。fH 

E= { ∈ 卸 0)=一 )， 

anddefine funcfiona1 ： +R as 

曲一j(号I壬I。+l(Az,z)+ (曲一<̂，曲) V ∈E 

it is easy tO prove the iollowlng variatioDal~nclple： 

I止㈣ 1． The critical p0i岫 of InEisthe solutions of(6)· 

hlⅢ 2． (Poincare type inequality[4])For all'《 E， have 

r 

})I≤ (f I主(f)I z山){， 0≤ ≤T 
‘ J 

IJmm  3． OnEthe u&laI／4 normis equivalenttOthe~oUowingnol'nl II 

U II一(』 山){，V 2∈E 

Proof． 研 Poincare'typeinequality(Lenmm 8)，we havethatfor all《 E 

。山≤ 丁 ≤ 
O 

， 。山≤(ct捌z+，z·。，出≤( + )(t嗣 a 
lower~llicondnuot1$，i．e．il~ xweaklyinEthen 

曲 ≤ tim
一  

infY(a)， 

Proof． Suppose that wealdy in E，then 

f I ：山≤1 

(8) 

(9) 

(1O) 

(11) 

(12) 

(13) 

(14) 

(15) 

(16) 

~bre0 ， the Rellich-Kondrachov embeddingtheorenx， havethat has a bsequence，s611 

denoted by ，suchthatx．~xuniformly onI-0，丁]and 

以 

．  

r r J O 
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BY(16)，(17) 

』(号( ， >+ )一<̂， ))出 

(吾<如神+ 一<̂， )J 
it f0】lows that 

丁(曲≤ lhn 丁( ) 

Considering system (6)，suppcse 

(17) 

(18) 

where口andM aretwo pcsidve cc~nstants．．rhen 

(i)丁( is coerciveinE，i．e-丁(曲一∞whenever Il II一。。as n--~oo． 

( )7( isboundedfrombelowinE 

h∞ f- (i)Bythe assumption(18)and hxequality(13)，we have 

』(丢(血，̈ 曲 ≥一号 。出一胛≥一警iI~ll 5- (19) 

By I-~A= 8 inequality and inequa]ity (13)we have 

f<̂，神出≤ll hll ·II~II ≤吾IÎl1 ·ll主1l (20) 
O 

By(1O)，(1 9)，(20)，m have 

≥(丢一旦8 J I1 1 一吾ll圳 ·l J主1l ． (21) 

By1一{ >0，it~ollowsthat )一o。when l_ j1 E=11五l_zz~oo． 

(ii)From(21)，itis easyto provethatTis bounded~rorn below． 

Now we prove oIIrmain r lt： 
o 

TIMMM~m1 Suppc~ the condition(18)0f Lemma 5 holds，thenfor any O<71≤ ，system 
√ 0 

(6)has atleast an —anti—periodic solutio~ 

Proo~ By Lemrna 4 and11，丁(曲attainsitsinflmuminEHence bythe standard regularity 

出e。ry，the minimum solution f)is c2(R， )solutica of(6)[6～． 
1 

Exan~e1． Assume symmetricmatrix (田J) × is semipc4tve definite and ( 一去I 

2．m nthe con~fion(18)holdsfor all s>0． ref0re(6)has atleast an T-anti一耐  

M 

一 

口一2 

一 
≥ 

H 0 + > 

对 
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solution by Theorem 1．Specially，considering system (5)，if c>fO，F(曲=lzl 。 ≥2，then(5) 

has at Ieast an T-anti—periodic selufion for any 7> o． 

Exm 2． G。midering system (5)，let f≥O and F(曲=co 正 R，then(5)has at least 

r 
B．nT~antl—peti~llc solutionfor anyT>O．Infact，in卫】e0 m1，let 鲁1，Affif≥O，u 一J o0鲫h 

sin．~By sinx~ -1 for any正 R，therefore c~ lltlon(18)holds for all a>0． 

Remark． In[2]，the au血m only consider the ca8e that F(曲 nlll~c be m蜘。七onic．In 0ur Ex- 

ample 2， 对 一co&zis not r~notonle in real Iine． 
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受迫二维广义 KdV方程 

的反周期行波解的变分方法 

温世 良 张 世 清 
77 多 

(俄窦俄大学数学幕，瘫真 磊 面美国， 幕=： 睹 62岁．男，教授．博鲁) 

用变分法研究了受迫二雏广义l甜V方程的反周期行波解的存在性。 

／ Ⅳ 方程； 
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