
Contents 

1 Introduction 1 
1.1 Mathematical Model Arising from Physics 1 
1.2 Overview of Previous Research 3 

1.2.1 Ground State Solutions 3 
1.2.2 Multiple Solutions 5 

1.3 Problems Studied in This Thesis 6 

2 A BEC System with Dimensions N = 2,3:  Ground State 
Solutions 9 
2.1 Main Results 9 
2.2 Uniqueness of Positive Solutions 14 
2.3 Optimal Parameter Range 18 

3 A BEC System with Dimensions N = 2,3i  Sign-Changing 
Solutions 29 
3.1 Main Results 29 
3.2 Sign-Changing Solutions 32 
3.3 Semi-nodal Solutions 50 

4 A BEC System with Dimensions N = 4: Critical Case 57 
4.1 Main Results 57 
4.2 The Simple Case X| = X2 63 
4.3 The Limit Problem 64 
4.4 Uniqueness of Ground State Solutions 67 
4.5 The General Case A.i ^ A.2 70 
4.6 Phase Separation 86 

5 A Generalized BEC System with Critical Exponents 
in Dimensions N >5 97 
5.1 Main Results 97 
5.2 The Symmetric Case Xi = X2 104 

ix 

http://d-nb.info/1059095610

http://d-nb.info/1059095610


x Contents 

5.3 The General Case k] ^ X.2 121 
5.4 Uniqueness of Ground State Solutions 138 
5.5 Phase Separation and Sign-Changing Solutions 

of Brezis-Nirenberg Problem 142 
5.6 Sharp Energy Estimates for Brezis-Nirenberg Problem 148 

6 A Linearly Coupled Schrddinger System with Critical 
Exponent 157 
6.1 Main Results 157 
6.2 Sharp Parameter Ranges 162 
6.3 Asymptotics 172 

References 175 

Index 179 


