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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 Schrodinger—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 Schrodinger—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 Schrodinger—Kirchhoff equations.
The potentials are indefinite of sign so that the Schrodinger 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 Schrodinger—Kirchhoff equations with
pure power nonlinearities «”. 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: Schrodinger—Kirchhoff-type equations; variational methods; 4-superlinear
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1.1 fiRE=

A2y JF R HAR G — ok i SR L, B B AR ROAR 22 R A D i A
2 PRAERS RE 2R AT I F A A AE [ L. A5 sl o LA o ) 56 o Tt 0 3 2 i it DA K%
/)~ T T AR T A AR 73 DL SAnEEE . TRE . @l B2 AR
HEE RN

B, FRATENIE, 24 FRAEZS (8] b, pR IO 2 22 H o i) 0 (6 o] DAHE B pR 0mT kil /ME. 3
e T Z B, X — S50 AE T 5T 4R A R AN AL, N TR 2 k) BT 55 4k (a], ]
PLKS vz o BRI AE — B R 4 b, SR AE S BR b FH R 3X AN 2% A i 5. 19 tH40, Poincaré
(1887) 1 Hilbert(1898) [ T{FilF B T Dirichlet JEE, i H e b 7= 24 T # /MG F 51l 75
7%, 20 284, BORKAMEL 5K Tonelli 51 12 pR R IELEMIME . XHF, 2072 PR 2 90
il L85 N IS, R B0 55 487 0] By 59 5 Ve, {8 n] DUERIE R /MU P S AE HAR /)N
BT, T T ORIETZ BRI 55 T -2, 5 7R 20 Btk S F. R TT R B 3IA R AR
SRR FLIZ MR v ) B 22 F B R. S. Palais A1 S. Smale F 1964 SE1EAATTH) TAE [1]
HOE U A RS & 45 Akl K5 18, 3R T Palais-Smale 251, 1% 251402 M8 N 7E R 2L
H & E— MM A AR, BT 2 (R S DL S bR £ B s 1 5 M. kRS
& Ekeland 287 R (2] 19 T — MRAEAAAEEE B, BABOR IR ERTE.
Euler-Lagrange 77 £ FI il — BT O0 T A 2 HoX Bz bR BB ARL K3, T A2 X B2 bR
(RO FE R S, ol AR 53 T 3 S AR AN BE AL B SRS 1n) 8, FRATT 7 e A R B B
T EAREER I TR, B DU E0 75 i 5 B 5 bR A Ve B AR ik, B 22
£ 55 2 F0Z BRI Tt R AR AEVE S 2 J1 0, DRI S s M I P I o, FEEE NS
B K FEEE, Morse P8, Ljusternik-Schnirelmann ¥ ¢ DL K FaARFE1E . 1X SE 14 1)
F AR BRI 2 TR AR 51 3, B bR BAE P S A R K AR TR A I 7, S AAE— 58
AT, Hodr — AP IR T LU AR WS 2] o — A KPS Rt A 7K-F AR )
FAME A FI, AT AN SR A AE I T . TR 5] 3 AR e 5L T B I 31 — i
— =144 A. P. Morse 1 L. Ljusternik, L. Schnirelmann % [ PAA [R] (1) /i B 2 37 K
FIERVE, ILAE 7 B FR A Morse BE A1 Ljusternik-Schnirelmann i, X /N ELE (13 [F]
R e I B AT KT R R A A SBOR A FU I S AR AEE, PRI E AT S ARE I, Tk
SR Ah UL U 2 2 (B R B R &R N T4EAR, R. S, Palais A1'S. Smale X 3X A>
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1.1 W5 5t

HURHE) T RIR ST 4ERE b, A AT AR BRIz N .

WK PR 18 /2 B G.D. Birkhoff T 1917 4E 5 58 51 N F. AR 1K — N R
J& & Ambrosetti I Rabinowitz T 1973 FE7E TAE [3] H& H 1110 B% 5] BE DL K b s v 3
H ) — R 5 AN R e B 2% 5] B R HAE ) 2 I A S BEAS ) B A R 4
Rabinowitz 1E [4] FE &5 1 112k 5] BRI & FhARAA, IF B FN H T30y 77 B I 72
B, Willem AE [5] Hiie 1 & Fhie /N i K e 3 AR J7 B R H . 3 30 4F
K, ARG T RAFAE VRN 22 F% 7 T A TAE 7 X% R 3, TR H o i o B e
R G E B, W R e BRAE SR B T2 M E AR (I [6-12]). 3% L8 5E BT
DAL BE TG b5 S0 T SR B8 1A% 53 1n) R, A6 AR [0 320 {8 0] R, 2 HR 20 [ i i ) R
J% Hamilton % %t () A NG in) @4 A 70 b, BUA TR = O 45 3L (n [13-28] 5%
S 5275 3Ck).

AT BTG S S ES AE AT IE Y Schrodinger—Kirchhoff Y 75 2
- (a +b |Vu|2dx> Au+V(z)u = f(r,u), x¢cR? (SK)
R3

R, Hoda > 0,0 > 0 AW HL %7725 1883 4F Kirchhoff 7E 3CHk [29] H142 H
(AR R AT G, HL AR UL, Kirchhoff 75 BF 7048 7l 575 3 51 2 1 5% 4 25028 1) 1) i

25 PR TR )
0%*u P, E [ 0*u
pa—tz— N\ ¢ (—h— + Z\/(; dl‘) = 0, (11)

0x?
okt p b, P, L RIEHH, u = u(e,t) FORZWAE. %7 FREM & LA
D’ Alembert 5 2 /7 F2 B GE . %07 B2 9 — A S s SR € B — AR JR 0
By B2 de, BBURECT P L [ 28] dw, T LAZ T RN T IR E
S, PR RR AR R 96 17 B 151 1978 4F J.L. Lions 7EAt ) TAF [30] ot I 72

@
ox

Ugp — (a—l—b[ \Vu\2dx> Au = f(z,u), (1.2)
Q

SUEEI R R A AESR )R, J5RE (1.1 58] 7 ANATRE R SREMBEFE. thab, iIXRiEE
JRy R 5 REAE AR K, WA ARG, AW R, o u — AR IR — MR T B 51
KBRS, Bl 22 5k [31, 321 1, u B HSRFR AN OB, X F2RE0F (1.1)
HIJTRE R BE 2 (921, w2 L [33] K HL P51 225 S0k

N R

{_(a+bfg|vu|2dx) Au= f(z,u), x€Q, (1.3)

u =0, x € 0f)
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