


Contents

1 INTRODUCTION |

Expansions, gauge functions, order symbols, and
asymptotic series and expansions.

2 ALGEBRAIC AND TRANSCENDENTAL EQUATIONS 14

Quadratic equations, cubic equations, higher order
equations, and transcendental equations.

3 INTEGRALS 39

Expansion of integrands, integration by parts, Laplace’s
method, method of stationary phase, and method of
steepest descent.

4 CONSERVATIVE SYSTEMS WITH ODD
NONLINEARITIES 80

Straightforward expansion, Lindstedt—Poincaré tech-
nique, method of renormalization, method of multiple
scales, and method of averaging

FREE OSCILLATIONS OF POSITIVELY DAMPED
SYSTEMS 110

Straightforward expansion, limitations of the Lind-
stedt—Poincaré technique and method of renormaliza-
tion, method of multiple scales, and method of averag-
ing.



10

SELF-EXCITED OSCILLATORS

Straightforward expansion, demonstration of the inap-
plicability of both the Lindstedt—Poincaré technique
and the method of renormalization to obtaining tran-
sient responses of such problems, and demonstration of

the equivalence of the methods of multiple scales and
averaging. -

FREE OSCILLATIONS OF SYSTEMS WITH
QUADRATIC NONLINEARITIES

Straightforward expansion, demonstration of the equiv-
alence of the Lindstedt—Poincaré technique, the method
of renormalization and the method of multiple scales for
such problems, demonstration of the shortcomings of
the first-order method of averaging, and a description of
the generalized method of averaging and the Krylov—
Bogoliubov—-Mitropolski technique.

GENERAL SYSTEMS WITH ODD NONLINEARITIES

Methods of multiple scales and averaging.

NONLINEAR SYSTEMS SUBJECT TO HARMONIC

EXCITATIONS

Primary and secondary (subharmonic and super-
harmonic) resonances and approximate solutions using
the methods of multiple scales and averaging.

MULTIFREQUENCY EXCITATIONS

Primary resonance, combination resonances of the ad-
ditive and difference types, subharmonic resonances,
superharmonic resonances, and combination sub-
harmonic resonances, and approximate solutions using
the methods of multiple scales and averaging.

CONTENTS
122

138

149

160

186



CONTENTS

11

12

13

14

15

PARAMETRIC EXCITATIONS

Parametric resonances, transition curves for linear sys-
tems using the Lindstedt—Poincaré technique and
Whittaker’s method, and determination of responses of
linear and nonlinear systems using the methods of mul-
tiple scales and averaging.

BOUNDARY-LAYER PROBLEMS

Concept of boundary layer, outer and inner limits,
matching, composite expansion, multiple decks, and
nonlinear boundary-layer problems.

LINEAR EQUATIONS WITH VARIABLE
COEFFICIENTS -

Solutions by series near ordinary points and regular
singular points and approximate solutions near irregular
singular points.

DIFFERENTIAL EQUATIONS WITH A LARGE
PARAMETER

WKB approximation, Langer transformation, and meth-
ods of approximating the eigenvalues and eigenvectors
of problems with turning points.

SOLVABILITY CONDITIONS

Algebraic equations, ordinary-differential equations,
partial-differential equations, integral equations, and
perturbation problems utilizing these solvability condi-
tions.

INDEX

213

257

361

437

551



	page1
	page2
	page3
	page4

