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0.3.3-3. Padé approximants

0.3.4. Perturbation Methods of Mechanics and Physics
0.3.4-1. Preliminary remarks. A summary table of basic methods
0.3.4-2. The method of scaled parameters (Lindstedt–Poincaré method)
0.3.4-3. Averaging method (Van der Pol–Krylov–Bogolyubov scheme)
0.3.4-4. Method of two-scale expansions (Cole–Kevorkian scheme)
0.3.4-5. Method of matched asymptotic expansions

0.3.5. Galerkin Method and Its Modifications (Projection Methods)
0.3.5-1. General form of an approximate solution
0.3.5-2. Galerkin method
0.3.5-3. The Bubnov–Galerkin method, the moment method, and the least

squares method
0.3.5-4. Collocation method
0.3.5-5. The method of partitioning the domain
0.3.5-6. The least squared error method

0.3.6. Iteration and Numerical Methods
0.3.6-1. The method of successive approximations (Cauchy problem)
0.3.6-2. The Runge–Kutta method (Cauchy problem)
0.3.6-3. Shooting method (boundary value problems)
0.3.6-4. Method of accelerated convergence in eigenvalue problems

0.4. Linear Equations of Arbitrary Order
0.4.1. Linear Equations with Constant Coefficients

0.4.1-1. Homogeneous linear equations
0.4.1-2. Nonhomogeneous linear equations

0.4.2. Linear Equations with Variable Coefficients
0.4.2-1. Homogeneous linear equations. Structure of the general solution
0.4.2-2. Utilization of particular solutions for reducing the order of the original

equation
0.4.2-3. Wronskian determinant and Liouville formula

Page vii

                               



0.4.2-4. Nonhomogeneous linear equations. Construction of the general
solution

0.4.3. Asymptotic Solutions of Linear Equations
0.4.3-1. Fourth-order linear equations
0.4.3-2. Higher-order linear equations

0.5. Nonlinear Equations of Arbitrary Order
0.5.1. Structure of the General Solution. Cauchy Problem

0.5.1-1. Equations solved for the highest derivative. General solution
0.5.1-2. The Cauchy problem. The existence and uniqueness theorem

0.5.2. Equations Admitting Reduction of Order
0.5.2-1. Equations not containing � , ���� , ����� , � ( � )� explicitly
0.5.2-2. Equations not containing � explicitly (autonomous equations)
0.5.2-3. Equations of the form ������� + � � , ���� , ����� , � ( � )��� = 0
0.5.2-4. Equations of the form ����� , � ���� − � , ��� ���� , ����� , � ( � )��� = 0 and its

generalizations
0.5.2-5. Homogeneous equations
0.5.2-6. Generalized homogeneous equations
0.5.2-7. Equations of the form � ����� � � � , ���� 
�� , ��� ���� 
�� , ����� , � ( � )� 
�� � = 0
0.5.2-8. Equations of the form � � � � ����� , � ���� , � 2 ��� ���� , ����� , � � � ( � )��� = 0
0.5.2-9. Other equations

0.5.3. A Method for Construction of Solvable Equations of General Form
0.5.3-1. Description of the method
0.5.3-2. Examples

0.6. Lie Group and Discrete-Group Methods
0.6.1. Lie Group Method. Point Transformations

0.6.1-1. Local one-parameter Lie group of transformations. Invariance
condition

0.6.1-2. Group analysis of second-order equations. Structure of an admissible
operator

0.6.1-3. Utilization of local groups for reducing the order of equations and their
integration
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