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half-life, 33
Heaviside class, 399
Heaviside formulas

first kind, 165

second kind, 165
Heaviside function, 401, 404
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Laplace transform, 101, 111
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input derivative principle, 115,416
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Laplace transform method, 104
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Mathematica, 17
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MATLAB, 17
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adjoint, 610
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characteristic equation, 621
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coefficient, 569
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commute, 565
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complex, 560
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inverse, 593
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Jordan, 688
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main diagonal, 559
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product, 564
rank, 579
real, 560
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scalar multiplication, 562
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zero, 560
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differentiable, 639
inverse Laplace transform, 641
Laplace transform, 640
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input-output rate, 54
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741

Newton’s second law of motion, 2, 255

nonhomogeneous, 570

nonhomogeneous system, 633
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null space, 570
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on-off switch, 402, 405
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output function, 111
output matrix, 569
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P
partial fraction, 129
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(s2 + ¢s + d)-chain, 144
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distinct linear factors, 135
Laplace transform method, 136, 148, 160
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particular solution, 53,711
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periodic function, 453
phase angle, 258
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pointwise convergence, 90
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irreducible quadratic, 726
leading coefficient, 725
linear term, 726
root, 725
polynomial differential operator, 205, 277
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polynomial of degree n, 725
power function, 116
power series, 489
absolute convergence, 489
analytic, 498
center, 489
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closed form, 496
coefficients, 489
differential equation
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even function, 495
index shift, 491
interval of convergence, 489
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odd function, 495

ordinary point, 505

radius of convergence, 489

ratio test, 489

representation, 490

singular point, 505

standard form, 492
power-exponential functions, 119
proper rational function, 129
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radioactive decay, 42, 741
decay constant, 33
half-life, 33

radius of convergence, 489

rank, 579

Rate in - Rate out, 630

ratio test, 489

rational function, 129, 499, 727
proper, 129
simple, 153
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current, 267

rectified sine wave, 454

recurrence relation, 506

reduced matrix, 578

reduction of order, 367
inverse Laplace transform, 155

regular singular point, 519

resolvent matrix, 652

resonance, 264, 324,478, 481
asymptotically stable, 327

restoring force, 254

Riccati equation, 91

right continuous, 408

right inverse, 593

root, 725

row echelon form, 578

row expansion, 606

row reduced echelon form, 578
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sawtooth function, 453

second translation principle, 405



Index

separable differential equation, 27 total impulse, 434

separable variables, 27 total response, 315

sign matrix, 606 [t],. 454

similar, 682 {t),,453

Simmons, G.F, 89 trajectories, 18, 681

simple exponential polynomials, 179 transform derivative principle, 121
simple harmonic motion, 258 transform function, 111

simple rational function, 153 transform integral principle, 357

singular, 593
singular point, 505

sliding window, 440 U

slope field, see direction field U, 511

slug, 256 undamped forced motion, 262

solution, 569, 634 undamped free motion, 258
exists, 85 undamped motion, 258
unique, 85 periodic impulses, 478
zero-state, 446 periodic input, 473

solution set, 569 underdamped system, 260

span, 171 uniform convergence, 90

spanning set, 171 unit impulse response function, 315, 319, 445

special functions, 331 unit step function, 401

spring constant, 254 units of measurement, 256

spring-body-mass system, 253 unstable, 318, 695

square-wave function, 456 unstable node, 694

sWe, 456 unstable spiral node, 696

stability, 318 unstable star node, 695

stable, 695

stable node, 694

stable spiral node, 696 v

stable star node, 695
staircase function, 454
standard basis, 171
standard fundamental matrix, 706
star node, 695
summary
classification of critical points, 697
linear dependence, 224
linear independence, 224
superposition principle, 241
linear systems, 637
system diagram, 313
system of linear equations, 569

variable matrix, 569

variation of parameters, 373
vector space, 112

Verhulst population equation, 37

w

Weierstrass approximation theorem, 723
Widder, David, 111

Wronskian, 222, 343

Wronskian matrix, 222, 343, 374

VA
T zero-input response, 315
Taylor Series, 498 . zero-input solution, 446
test function, 237, 239, 293 zero-state, 446
T,, 511 zero-state response, 315

Torricelli’s law, 13 zero-state solution, 446
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