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ABSTRACT

This dissertation consists of five parts.

In chapter 1, we briefly introduce the research background, present status and the

overview of this work. Moreover, we give some preliminaries involved in this dissertation.

In chapter 2, we discuss a class of Schrödinger–Kirchhoff equations with periodic po-

tentials. By using the mountain pass lemma, the Z3-translation invariance of this problem

and the Lions’ concentration-compactness principle, the existence of positive ground state

is proved.

Chapter 3 is devoted to a class of Schrödinger–Kirchhoff equations with potential well.

We obtain a positive ground state solution by using the mountain pass lemma and comparing

the energy between functionals.

In chapter 4, we consider a class of 4-superlinear Schrödinger–Kirchhoff equations.

The potentials are indefinite of sign so that the Schrödinger operator possesses a finite di-

mensional negative space. By proving the Palais-Smale condition hold and making use of

the Morse theory, we get nontrivial solutions for this type of problems.

The last chapter is concerned with a class of Schrödinger–Kirchhoff equations with

pure power nonlinearities up. In this chapter, we construct a new manifold and then mini-

mize the energy functional on this manifold. We get the existence of positive radial solutions

for this problem whenever 1 < p < 5.

Key Words: Schrödinger–Kirchhoff-type equations; variational methods; 4-superlinear
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111���ÙÙÙ XXX ØØØ

1.1 ïïïÄÄÄ���µµµ

C©�n´g,.¥��^ÊH�n,§òg,.¥�éõ¯K=z�?Ø,�

�¼3A½^�e�.:��3¯K.~X�©AÛ¥��±¯K!ÿ/�¯K±9

4�­¡¯KÑ�±w¤C©¯K.qX3Ôn!ó§!²L!+n�NõÆ��k

X´L�A^.

4�:´�aAÏ/ª��.:. �;C©nØ�Ø%SNB´Ïé�¼�4

�.·���,3k���m¥,¼ê´ëY�r��B�±íÑ¼ê��4��.�

´du"y;5,ù�(Ø3Ã¡��m¿Ø¤á. �
ò�í2�Ã¡��m,�

±ò�¼��3���;8þ, ,
3¢SA^¥ù�^�Lr. 19­V, Poincaré

(1887)Ú Hilbert(1898)�ó�y²
 Dirichlet�n, 
�dd�)
4�zS��

{. 20­VÐ,¿�|êÆ[ TonelliÚ?
�¼e�ëY�Vg. ù�,��¼´r

��fe�ëY�,��Ã¡��mäkf;5,B�±�y4�zS��3�4�

���.
�
�y�¼�fe�ëY5,~I�\þà5^�.ù«�{��8UÑ

´ïÄ�¼4�¯K�­�Ãã. R. S. PalaisÚ S. Smaleu 1964c3¦��ó� [1]

¥ò6/Ú¼ê��(Üå5�Ä,JÑ
 Palais-Smale^�.T^�´V\3¼ê

g�þ��«;5^�,��
�m�;5±9¼êg��r�5�à5. T^�(

Ü EkelandC©�n [2]�Ñ
��4��35½n,äk���`�5.

Euler-Lagrange�§�)���¹e¿Ø´ÙéA�¼�4�:,
´éA�¼

��.:. d�,�;C©�{w,ØU?nda¯K,·�I���ØÓ�nØ.d

uÌ����´ÿÀóä,¤±ùÜ©�.:nØ~�¡����C©{. §�Ì�

?Ö´ïÄ�¼��.:��35�õ­5,±9�.:NC�ÿÀ5�,Ì�SN

k4�4��n, MorsenØ, Ljusternik-SchnirelmannnØ±9�InØ.ù
nØ�

Ì�g�Ä:´/CÚn,=e¼ê3ü�ØÓY²8�mvk�.:,@o3�½

^�e,Ù¥��Y²87,�±/CÂ �,��Y²8. Ïd,�ü�Y²8�

ÿÀ5�ØÓ�,§��m7,�3�.:. /CÚn�g��@�J����­V

�n�c� A. P. MorseÚ L. Ljusternik, L. Schnirelmann�g±ØÓ��Ýïáå5

�nØ,y3©O¡�MorsenØÚ Ljusternik-SchnirelmannnØ.ùü�nØ��Ó

A:´ÏLïÄY²8�ÿÀ5�5ïÄ�.:��35,Ïd§���êÿÀ,�

©ÿÀ±9AÛÆ�mk;��éX.8�c�, R. S. PalaisÚ S. Smaleqòùü�
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1.1ïÄ�µ

nØí2�Ã¡�6/þ,¦��±���2��A^.

4�4�nØ´d G.D. Birkhoffu 1917cÄkÚ\�. TnØ���â»5?

Ð´ AmbrosettiÚ Rabinowitzu 1973c3ó� [3]¥JÑ�ì´Ún±9d�Zy

Ñ��X�#�4�4�½n. ì´Ún9Ùí2´�.:nØ�­�|¤Ü©,

Rabinowitz3 [4]¥o(
ì´Ún9Ù�«CN,¿�òÙA^u�©�§�ïÄ

¥. Willem�3 [5]¥?Ø
�«����½n9Ù3�©�§¥�A^. C 30c

5§k'�.:�35Úõ­5�¡�ó��,�M,ZyÑÃXQ:½n,�7½

n,ÛÜ�7½n,��½n��äk2�A^¿Â�(J (X [6–12]). ù
½n�

±?nQÃþ.qÃe.��¼�C©¯K,3ý�>�¯K,u�Ä�±Ï¯K±

9 HamiltonXÚ�±Ï;�¯K�ïÄ¥,��
ék¿Â�#(J (X [13–28]�

9Ù¤�ë�©z).

�©Ì�ïÄ�.:nØ3¤¢� Schrödinger–Kirchhoff.�§

−
(
a+ b

∫
R3

|∇u|2 dx
)

∆u+ V (x)u = f(x, u), x ∈ R3, (SK)

¥�A^,Ù¥ a > 0, b ≥ 0�~ê. T�§� 1883c Kirchhoff3©z [29]¥JÑ

�Ôn�.k'. äN5`, Kirchhoff3ïÄî��ÄÚå�u�UC�¯K�,Q

�Ñ±e�§:

ρ
∂2u

∂t2
−

(
P0

h
+
E

2L

∫ L

0

∣∣∣∣∂u∂x
∣∣∣∣2 dx

)
∂2u

∂x2
= 0, (1.1)

Ù¥ ρ, h, P , L ´�~ê, u = u(x, t) L«u� �. T�§,«¿Âþ`´

D’Alembert ÅÄ�§�ò�. T�§���âÑA:´§¹k���ÛÜ�
P0

h
+ E

2L

∫ L
0

∣∣∂u
∂x

∣∣2 dx, T��6u²þ� 1
2L

∫ L
0

∣∣∂u
∂x

∣∣2 dx, ¤±T�§Ø2´Å:½

Â�,Ïd�¡��ÛÜ¯K.�� 1978c J.L. Lions3¦�ó� [30]¥é�§

utt −
(
a+ b

∫
Ω

|∇u|2 dx
)

∆u = f(x, u), (1.2)

Ú?Ä���¼©Ûµe�,�§ (1.1)��
<��þ�'5ÚïÄ.d	,ù«�

ÛÜ�§3Ù¦+�,X)�XÚ,�k�9,Ù¥ u��^5£ã���6ug�²

þ��Ä�L§. ~Xë�©z [31, 32]¥, uQ^5£ã<��Ý.'uaqu (1.1)

��§��õ�0�,�ë� [33]9Ù¤�ë�©z.

e¡��§ {
−
(
a+ b

∫
Ω |∇u|

2 dx
)

∆u = f(x, u), x ∈ Ω,

u = 0, x ∈ ∂Ω
(1.3)
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