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band, 80
banded matrix, 80-82, 113, 335, 340, 354, 358, 366,
394-396, 405
bandwidth, 80, 346, 357, 395
base, 22
batch reactor, 6-11, 212, 244
bifurcation, 11, 139, 291-297
Hopf, 295-297
hysteresis, 294
pitchfork, 292-293
trans-critical, 293-294
bit, 23
boundary condition, 207, 328, 334, 374, 387, 404
Dirichlet, 329, 334-341, 354, 357, 358, 379, 387,
394, 400
Neumann, 329, 341, 354, 378, 394
Robin, 329, 341, 344, 378
boundary value problem (BVP), 328-366
coupled, 355-358
initial boundary value problem (IBVP), 375-385
two-dimensional, 392—400
bracketing method, 141-143, 163

center, 281, 285, 286
chaos, 297-299
condition number, 53-56
conditioning, 48-51, 53-56
continuation, 180-182, 334
first-order, 181-182
zero-order, 181, 187, 216, 246, 302, 304, 405, 407
continuous stirred tank reactor (CSTR), 1213,
232-236, 256, 299-312
contraction mapping, 154
convergence
linear, 156
nonlinear algebraic equation, 152-158
quadratic, 157, 170
systems of algebraic equations, 105-107
coupled heat and mass transfer, 358-365
Cramer’s rule, 56-58

determinant, 9, 48, 49, 56, 78-79, 283, 482-485
differential distillation, 451-455
diffusion
steady, 13-15, 352-355, 358-365, 401-408
unsteady, 15-20, 158-160, 386-391
direct method, 95
Cramer’s rule, 56-58
Gauss elimination, 58-72, 82-83
LU decomposition, 83-91
discretization, 330, 348, 377, 379, 380, 393-394,
405, 408
Doolittle’s method, 84-88
dynamical system, 275, 313

eigenfunctions, 16
eigenvalues, 9, 16, 53, 158, 252, 277, 379, 380
complex, 280-281, 296
formula for a 2 x 2 system, 283
real, 279-280
repeated, 281-282
eigenvectors, 9, 252, 277, 279, 281
elimination, 58-72, 78-79, 82-83, 395
forward, 60-64, 84
equilibrium
phase, 72, 136, 177-180, 182-188, 451
points, 276-277
error
round-off, 23, 48, 91, 96, 212
truncation, 212, 215, 217, 219, 220, 222, 223,
227,260, 331, 336-338, 346, 351, 358, 435
Euler method
explicit, 209-214, 229, 243-245
implicit, 214-220, 229-230, 245-249
exponent, 22

finite differences, 80, 169, 330-333
fixed point, 105
convergence, 152-158
method, 143-152
flash, 7278, 177-180
floating point operations, 65
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focus, 281
Fourier series, 17, 388

Gauss elimination, 58-72, 82-83, 395
Gauss quadrature, 447-451
Gauss—Seidel, 100-103

if-else, 30-33
ill-conditioned, 48-49
initial boundary value problem (IBVP), 375-385
initial condition, 17, 207, 209, 247, 250, 252, 262
initial guess, 95, 97, 141, 154, 163, 167, 169, 181,
207, 216, 217, 246, 276, 334, 341, 343
initial value problem (IVP), 206-263
integrating factor, 12
integration
Gauss quadrature, 447-451
multiple trapezoidal rule, 439-442
Newton—Coates, 434-439
Richardson extrapolation, 442443
Romberg, 444447
Simpson’s rule, 436-437
trapezoidal rule, 435
interpolation, 107, 422, 434
linear, 422-423
polynomial, 425434
quadratic, 423-425
iterative method, 95-107

Jacobi’s method, 96-100
Jacobian, 168

limit cycle, 289-291, 296
linear algebraic equations, 45-114
loop
for, 25-28
while, 28-30
Lorenz attractor, 297-299
LU decomposition, 83, 95

mantissa, 22

matrix
diagonalization, 252-254
diagonally dominant, 96, 106
sparse, 80, 113

mesh refinement, 348-352

method of lines, 375-385
stability, 379-385

multiple trapezoidal rule, 439-442

Newton’s divided differences, 425-434
Newton’s method, 148-152
Newton—Coates integration, 434—439
Newton—-Raphson method, 167-177
node, 280

nonlinear algebraic equations, 136-191
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norm
matrix, 52-53
vector, 51-52

operator, 1
ordinary differential equation (ODE), 206-208

partial differential equations, 374—409
periodic solution, 288-289

phase diagram, 137, 182

phase equilibrium, 4-6, 182-188
phase plane, 277-291

Picard’s method, 146148, 165-166
pivoting, 66-72

plug flow reactor (PFR), 256-261
predictor—corrector, 220, 221, 230, 231, 245
process control, 236-241

process flowsheet, 91-95

reaction, 6-13, 91, 212, 233, 242, 244, 254, 256, 300
reaction—diffusion, 13-15, 158-160, 328, 335,
352-355, 358-365, 401, 408
regression, 107-112
linear, 110-111
polynomial, 108-109
residual, 53, 97, 104, 136, 144, 165, 245, 338, 343,
356, 382-383, 385, 402
Richardson extrapolation, 442443
Romberg integration, 444—447
row swap, 68
Runge—Kautta, 221-227, 231-232, 245

saddle point, 280
scaling, 65, 82, 89, 157, 160, 395
Simpson’s rule, 436437
simultaneous Gauss elimination, 82—-83
spatial
discretization, 330, 355, 360, 364, 380, 393-394,
405, 408
domain, 328, 330, 348, 374, 376, 393, 408
stability, 184, 275-277
numerical, 228-232, 236, 252-256, 259, 364,
379-385
steady state
stable, 280, 281
unstable, 280-281
step size, 210-212, 216, 230, 232, 256, 435,
442-443
stiff system, 254-256, 364
substitution
backward, 59
forward, 60
successive relaxation, 103—-105
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Taylor series expansion, 148, 156, 168, 181, upper, 59, 78, 80, 83, 176, 428
211-212, 214, 220, 222, 223, 225, 232, 237, tridiagonal, 80, 113, 335, 340
276, 282, 330-332, 336, 433, 434

Thiele modulus, 14, 159, 335, 353, 354, 359, 364, vapor-liquid equilibrium, 4-6, 72-73, 136,
365, 402, 407 177-180, 421, 451

trapezoidal rule, 435 vector space, 49-51

triangular

lower, 60, 80, 83 word, 23
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