
Index 

Amplitude, 159
 
Analytic function, 200
 
Applications
 

to electric circuit problems, 188, 261
 
to geometric problems, 67
 
to mechanics problems, 73, 155, 257
 
to rate problems, 84
 

Approximate methods, first-order equations
 
graphical, 338
 
numerical, 355, 356, 361, 365, 369
 
power series, 345
 
successive approximations, 351
 

Auxiliary equation, 111
 

Beats, 182 (Exercise 9)
 
Bernoulli differential equation, 50
 
Bessel functions
 

of first kind, order one, 238
 
of first kind, order p, 238
 
of first kind, order zero, 232
 
of second kind, order p, 240
 
of second kind, order zero, 234
 

Bessel's differential equation
 
of order p, 231, 234
 
of order zero, 231
 

Boundary value problem, 14
 

Cauchy-Euler differential equation, 141
 
Characteristic equation, 276, 301, 327
 
Characteristic roots, 276
 
Characteristic values, 299, 301, 327
 
Characteristic vectors, 299, 301, 303
 
Clairaut's equation, 64 (Exercise 20)
 
Complementary function, 105
 

Continuing methods, 355, 369
 
Convolution, 388, 399
 
Convolution theorem, 388
 
Critical damping, 167
 

Damped oscillatory motion, 166
 
Damping, 165
 
Damping constant, 157
 
Damping factor, 166
 
Damping force, 157
 
Differential equation
 

analytic significance of, 8
 
definition of, 1
 
geometric significance of, 9
 

Differential operator, 247
 
Direction field, 339
 

Equidimensional differential equation, 141
 
Euler method, 356
 
Exact differential, 24
 
Exact differential equation, 24
 
Existence of solutions, 17,93, 147
 
Existence theorems
 

for first-order initial-value problems, 18
 
for Laplace transforms, 377
 
for linearly independent solutions, linear
 

systems, 271, 318, 328
 
for linearly independent solutions, nth­


orderlinearequation, 97,148,201,217
 
for linear systems, initial-value problems,
 

268, 310
 
for nth-order linear equations, initial­


value problems, 93
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430 Index 

Exponential order, functions of, 376
 
Exponents of differential equation, 214
 

Forced motion, 176
 
Free damped motion, 165
 
Free undamped motion, 158
 
Frequency, natural, 160
 
Frobenius, method of, 214
 

Gamma function, 236
 
Graphical methods, 338
 

Homogeneous differential equation
 
first order, 39
 
linear, higher order, 92, 95, 110
 
linear, second order, theory, 146
 
linear systems, 266, 268, 306, 311
 

Homogeneous function of degree n, 40
 
Hooke's law, 156
 

Improper integrals, 377
 
Indicial equation, 214
 
Initial-value problem
 

for first-order differential equations, 15
 
for nth-order linear differential equations,
 

93
 
for systems of linear differential equa­


tions, 268, 310
 
Integral curve, 9, 338
 
Integrating factor
 

existence of, 377
 
inverse transform, 386
 
linear property, 379
 
properties of, 379
 
translation property, 382
 
solution of linear differential equations
 

by, 393
 
solution of systems of linear differential
 

equations by, 405
 
table of, 392
 

Legendre's differential equation, 211 (Exer­

cise 18)
 

Linear algebraic systems, theorems on, 147,
 
295
 

Linear combination, 95, 147, 269, 290, 312
 
Linear dependence
 

of constant vectors, 295
 
of functions, 96
 
of solutions, 149,269, 313
 
of vector functions, 296, 313
 

Linear differential equations, first-order, 46
 
Linear differential equations, higher-order
 

applications of, 155
 
constant coefficients, 110, 393
 
definition of, 3, 92
 
existence theorems for, 93, 146
 
general solution of, 97, 105
 
homogeneous, 92, 95, 110
 
Laplace transform solution of, 393
 
nonhomogeneous, 104, 121, 132
 
reduction of order, 99
 
relation to linear system, 246
 
theory of, 92, 146
 

Linear independence 
I
 

Method
 
of Euler, 356
 
of Euler, modified, 3
 
of Frobenius, 214
 
of isoclines, 342
 
of Milne, 369
 
of Runge-Kutta, 365
 
of successive approxi
 
of power series, 345
 
of Taylor series, 346
 
of undetermined coel
 
of variation of paran
 

Milne, method of, 369
 
Modified Euler method
 

Newton's second law, 'l 
Nonhomogeneous difl 

higher-order linear 
Nonlinear differential 

(Exercise 8) 
Numerical methods, 35~ 

Oblique trajectories, 70
 
Operator method for IiI
 
Order, of a differentiall
 
Ordinary point, 200
 
Orthogonal trajectory, t
 
Overcritical damping, 11
 

Particular integral 
definition of, 105
 

definition of, 33 of constant vectors, 295
 
methods of finding, 1:
 

Periodic motion, 159
 
Period of motion, 160, I
 
Phase constant, 160
 
Picard method of succ 

for first-order linear differential equa­ of functions, 96
 ~ 
tions, 47 of solutions, 97, 148, 270, 317, 328
 

methods of finding, 57 of vector functions, 297
 
special types of, 59 Line element, 339
 

Inverse transform, 386 Logarithmic decrement, 166
 

I

f
i
I 
!i tions, 351
 

Power series solutions, 1
 

Irregular singular point, 211
 Piecewise continuous fUI 
Isocline, 342
 

Kirchhoff's laws, 189,262 

Laplace transform
 
convolution, 388, 399
 
definition of, 373
 
of derivatives, 380, 381
 

Matrix
 
characteristic equation of, 301, 327
 
characteristic values of, 299, 301, 327
 
characteristic vectors of, 299, 301, 303
 
coefficient matrix, 325
 
definitions, basic, 287-290
 
fundamental matrix, 318
 
product of, by vector, 291
 
symmetric matrix, 302
 

Recurrence formula, 20S
 
Reduction of order, 99
 
Regular singular point, ~
 

Resonance, 183
 
Restoring force, 157
 
Riccati equation, 56 (Ext
 
Runge-Kutta method, 3t
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Method
 
of Euler, 356
 
of Euler, modified, 361
 
of Frobenius, 214
 
of isoclines, 342
 
of Milne, 369
 
of Runge-Kutta, 365
 
of successive approximations. 351
 
of power series, 345
 
of Taylor series, 346
 
of undetermined coefficients, 121, 348
 
of variation of parameters, 132
 

Milne, method of, 369
 
Modified Euler method, 361
 

Newton's second law, 73, 158
 
Nonhomogeneous differential equation,
 

higher-order linear, 104, 121, 132
 
Nonlinear differential equation, 3, 164
 

(Exercise 8)
 
Numerical methods, 355, 356, 361, 365, 369
 

Oblique trajectories, 70
 
Operator method for linear systems, 236
 
Order, of a differential equation, 2
 
Ordinary point, 200
 
Orthogonal trajectory, 66
 
Overcritical damping, 169
 

Particular integral
 
definition of, 105
 
methods of finding, 121, 132
 

Periodic motion, 159
 
Period of motion, 160, 166
 
Phase constant, 160
 
Picard method of successive approxima­


tions, 351
 
Piecewise continuous function, 375
 
Power series solutions, 199, 345
 

Recurrence formula, 205, 216
 
Reduction of order, 99
 
Regular singular point, 211
 
Resonance, 183
 
Restoring force, 157
 
Riccati equation, 56 (Exercise 38)
 
Runge-Kutta method, 365
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Separable differential equation, 36
 
Series solutions
 

of first-order differential equations, 345
 
about ordinary point, 199, 201
 
about regular singular point, 211, 213,
 

217
 
of second-order linear differential equa­

tions, 199
 
Simple harmonic motion, 159
 
Singular point, 200
 
Solution
 

definition, 5
 
explicit, 5
 
of first-order initial-value problem, 15
 
formal,7
 
fundamental set of, 97, 317
 
general, nth-order linear differential
 

equation, 97, 105
 
general, system of linear differential
 

equations, 251, 271, 273, 320, 323
 
geometric significance of, 9
 
implicit, 5
 
one-parameter family of, 8
 
of system of linear differential equations,
 

251, 266, 308
 
Spring constant, 156
 
Starting methods, 355
 
Steady state term, 178
 
System of linear differential equations
 

applications of, 257, 261
 
coefficient matrix of, 325
 
constant coefficients, 249, 275, 325, 327,
 

332
 
existence theorems for, 268, 271, 310,
 

318,328
 
fundamental matrix of, 318
 
fundamental set of solutions of, 317
 
general solution of, 251, 271, 273, 320,
 

323
 
homogeneous, normal form, 266, 268,
 

306, 311
 
Laplace transform solution of, 405
 
nonhomogeneous, normal form, 266,
 

272, 306, 321
 
normal form, 245, 266, 306
 
operator methods for, 249, 253
 
relation to single higher-order linear
 

equation, 246
 
scalar form of, 308
 
solution of, 251, 266, 308
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theory, normal form, 266, 306
 
types of, 243
 
vector form, 307
 

Taylor series method, 346
 
Total differential, 24
 
Transient term, 178
 
Trivial solution, 94
 
Two-point boundary-value problem, 14
 

UC function, 122
 
UC set, 122
 
Undetermined coefficients, method of
 

for first-order differential equations, 348
 

for nth-order linear differential equations,
 
121
 

Uniqueness of solutions, 17,93, 147
 

Variables separable, equations with, 36
 
Variation of parameters, 132
 
Vector
 

constant vector, 293
 
definitions, basic, 287-288
 
derivative of vector function, 293
 
product of matrix by, 291
 
vector function, 293
 

Vibrations of mass on spring, 155
 

Wronskian, 98, 149, 313
 




