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Warning Errors 

IMSL_NEAR_NEG_INT_WARN The result is accurate to less than one-half 
precision because x  is too close to a negative 
integer. 

Fatal Errors 

IMSL_NEGATIVE_INTEGER The argument for the function cannot be a 
negative integer. 

IMSL_NEAR_NEG_INT_FATAL The argument for the function is too close to a 
negative integer. 

IMSL_LARGE_ABS_ARG_OVERFLOW |x| must not be so large that the result 
overflows. 

gammaIncomplete 
Evaluates the incomplete gamma function γ(a, x). 

Synopsis 
gammaIncomplete (a, x ) 

Required Arguments 

float a    (Input) 
Parameter of the incomplete gamma function is to be evaluated. It must be positive. 

float x    (Input) 
Point at which the incomplete gamma function is to be evaluated. It must be 
nonnegative. 

Return Value 

The value of the incomplete gamma function γ(a, x). 

Description 

The incomplete gamma function, γ(a, x), is defined to be 

( ) 1

0
, for 0

x a ta x t e dt xγ − −= >∫  

The incomplete gamma function is defined only for a > 0. Although γ(a, x) is well defined for 

x > −∞, this algorithm does not calculate γ(a, x) for negative x . For large a and sufficiently large 

x , γ(a, x) may overflow. γ(a, x) is bounded by Γ (a), and users may find this bound a useful guide 
in determining legal values for  a. 
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fcnDerivative Computes the first, second or third derivative of a user-
supplied function. 

fft2dComplex Computes the complex discrete two-dimensional 
Fourier transform of a complex two-dimensional array. 

fftComplex Computes the complex discrete Fourier transform of a 
complex sequence. 

fftComplexInit Computes the parameters for fftComplex . 

fftCosine Computes the discrete Fourier cosine transformation of 
an even sequence. 

fftCosineInit Computes the parameters needed for fftCosine . 

fftReal Computes the real discrete Fourier transform of a real 
sequence. 

fftRealInit Computes the parameters for fftReal  

fftSine Computes the discrete Fourier sine transformation of 
an odd sequence. 

fftSineInit Computes the parameters needed for fftSine . 

fclose Closes a file opened by imsl_fopen . 

fopen Opens a file using the C runtime library used by the IMSL C 
Math Library. 

free Frees memory returned from an IMSL C Math Library 
function. 

fresnelIntegralC Evaluates the cosine Fresnel integral. 

fresnelIntegralS Evaluates the sine Fresnel integral. 

futureValue Evaluates the future value of an investment. 

futureValueSchedule Evaluates the future value of an initial principal after 
applying a series of compound interest rates. 

G 
gamma Evaluates the real gamma function Γ(x). 

gammaCdf Evaluates the gamma distribution function 

gammaIncomplete Evaluates the incomplete gamma function γ (a, x). 

gaussQuadRule Computes a Gauss, Gauss-Radau, or Gauss-Lobatto 
quadrature rule with various classical weight functions. 

geneigComplex Computes the generalized eigenexpansion of a system 
Ax = λBx, with A and B complex. 

geneig Computes the generalized eigenexpansion of a system 
Ax = λBx, with A and B real. 

generateTestBandComplex Generates test matrices of class Ec(n, c). 

generateTestBand Generates test matrices of class E(n, c). 

generateTestCoordinateComplex Generates test matrices of class D(n, c) and E(n, c). 
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generateTestCoordinate Generates test matrices of class D(n, c) and E(n, c). 

H 
hypergeometricCdf Evaluates the hypergeometric distribution function. 

I 
iMachine Returns integer information describing the computer’s 

arithmetic. 

iSort Sorts an integer vector by algebraic value. Optionally, 
a vector can be sorted by absolute value, and a sort 
permutation can be returned. 

intFcn Integrates a function using a globally adaptive scheme 
based on Gauss-Kronrod rules. 

intFcn2d Computes a two-dimensional iterated integral 

intFcnAlgLog Integrates a function with algebraic-logarithmic 
singularities. 

intFcnCauchy Computes integrals of the form  

( )b

a

f x
dx

x c−∫  in the Cauchy principal value sense. 

intFcnFourier Computes a Fourier sine or cosine transform. 

intFcnHyperRect Integrates a function on a hyper-rectangle. 

intFcnInf Integrates a function over an infinite or semi-infinite 
interval. 

intFcnQmc Integrates a function on a hyper-rectangle using a 
quasi-Monte Carlo method. 

intFcnSing Integrates a function, which may have endpoint 
singularities, using a globally adaptive scheme based 
on Gauss-Kronrod rules. 

intFcnSingPts Integrates a function with singularity points given 

intFcnSmooth Integrates a smooth function using a nonadaptive rule. 

intFcnTrig Integrates a function containing a sine or a cosine 
factor. 

interestPayment Evaluates the interest payment for a given period for 
an investment. 

interestRateAnnuity Evaluates the interest rate per period for an annuity. 

interestRateSecurity Evaluates the interest rate for a fully invested security. 

internalRateOfReturn Evaluates the internal rate of return for a schedule of 
cash flows. 

internalRateSchedule Evaluates the internal rate of return for a schedule of 
cash flows that is not necessarily periodic. 
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J 

K 
kelvinBei0 Evaluates the Kelvin function of the first kind, bei, of 

order zero. 

kelvinBei0Derivative Evaluates the derivative of the Kelvin function of the 
first kind, bei, of order zero. 

kelvinBer0 Evaluates the Kelvin function of the first kind, ber, of 
order zero. 

kelvinBer0Derivative Evaluates the derivative of the Kelvin function of the 
first kind, ber, of order zero. 

kelvinKei0 Evaluates the Kelvin function of the second kind, kei, 
of order zero. 

kelvinKei0Derivative Evaluates the derivative of the Kelvin function of the 
second kind, kei, of order zero. 

kelvinKer0 Evaluates the Kelvin function of the second kind, der, 
of order zero. 

kelvinKer0Derivative Evaluates the derivative of the Kelvin function of the 
second kind, ker, of order zero. 

L 
linearProgramming Solves a linear programming problem.  

linLeastSquaresGen Solves a linear least-squares problem Ax = b. 

linLsqLinConstraints Solves a linear least squares problem with linear 
constraints. 

linProg Solves a linear programming problem using the 
revised simplex algorithm. 

linSolDefCg Solves a real symmetric definite linear system using a 
conjugate gradient method. 

linSolGenComplex Solves a complex general system of linear equations  
Ax = b. 

linSolGen Solves a real general system of linear equations Ax = b. 

linSolGenBandComplex Solves a complex general system of linear equations  
Ax = b. 

linSolGenBand Solves a real geeral band system of linear equations  
Ax = b. 

linSolGenCoordinateComplex Solves a system of linear equations Ax = b, with sparse 
complex coefficient matrix A. 

linSolGenCoordinate Solves a sparse system of linear equations Ax = b. 

linSolGenMinResidual Solves a linear system Ax = b using the restarted 
generalized minimum residual (GMRES) method. 
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linSolNonnegdef Solves a real symmetric nonnegative definite system of 
linear equations Ax = b. 

linSolPosdefComplex Solves a complex Hermitian positive definite system 
of linear equations Ax = b. 

linSolPosdef Solves a real symmetric positive definite system of 
linear equations Ax = b. 

linSolPosdefBandComplex Solves a complex Hermitian positive definite system 
of linear equations Ax = b in band symmetric storage 
mode. 

linSolPosdefBand Solves a real symmetric positive definite system of 
linear equations Ax = b in band symmetric storage 
mode. 

linSolPosdefCoordinateComplex Solves a sparse Hermitian positive definite system of 
linear equations Ax = b. 

linSolPosdefCoordinate Solves a sparse real symmetric positive definite system 
of linear equations Ax = b. 

linSvdGenComplex Computes the SVD, A = USVH, of a complex 
rectangular matrix A. 

linSvdGen Computes the SVD, A = USVT, of a real rectangular 
matrix A. 

logBeta Evaluates the logarithm of the real beta function  
ln β (x, y). 

logGamma Evaluates the logarithm of the absolute value of the 
gamma function log |Γ(x)|. 

 

M 
machine Returns information describing the computer’s 

floating-point arithmetic. 

matAddBandComplex Adds two band matrices, both in band storage mode,  
C ← αA + βB. 

matAddBand Adds two band matrices, both in band storage mode,  
C ← αA + βB. 

matAddCoordinateComplex Performs element-wise addition on two complex 
matrices stored in coordinate format, C ← αA + βB. 

matAddCoordinate Performs element-wise addition of two real matrices 
stored in coordinate format, C ← αA + βB. 

matMulRectComplex Computes the transpose of a matrix, the conjugate-
transpose of a matrix, a matrix-vector product, a 
matrix-matrix product, the bilinear form, or any triple 
product. 

matMulRect Computes the transpose of a matrix, a matrix-vector 
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product, a matrix-matrix product, the bilinear form, or 
any triple product. 

matMulRectBandComplex Computes the transpose of a matrix, a matrix-vector 
product, or a matrix-matrix product, all matrices of 
complex type and stored in band form. 

matMulRectBand Computes the transpose of a matrix, a matrix-vector 
product, or a matrix-matrix product, all matrices stored 
in band form. 

matMulRectCoordinateComplex Computes the transpose of a matrix, a matrix-vector 
product or a matrix-matrix product, all matrices stored 
in sparse coordinate form. 

matMulRectCoordinate Computes the transpose of a matrix, a matrix-vector 
product, or a matrix-matrix product, all matrices stored 
in sparse coordinate form. 

matrixNorm Computes various norms of a rectangular matrix. 

matrixNormBand Computes various norms of a matrix stored in band 
storage mode. 

matrixNormCoordinate Computes various norms of a matrix stored in 
coordinate format. 

minConGenLin Minimizes a general objective function subject to 
linear equality/inequality constraints. 

minUncon Finds the minimum point of a smooth function f(x) of a 
single variable using only function evaluations. 

minUnconDeriv Finds the minimum point of a smooth function f(x) of a 
single variable using both function and first derivative 
evaluations. 

minUnconGolden Finds the minimum point of a nonsmooth function of a single 
variable. 

minUnconMultivar Minimizes a function f(x) of n variables using a quasi-
Newton method. 

modifiedDuration Evaluates the modified Macauley duration of a 
security. 

modifiedInternalRate Evaluates the modified internal rate of return for a 
series of periodic cash flows. 

N 
netPresentValue Evaluates the net present value of an investment based 

on a series of periodic. 

nextCouponDate Evaluates the next coupon date after the settlement 
date. 

nominalRate Evaluates the nominal annual interest rate. 

nonlinLeastSquares Solves a nonlinear least-squares problem using a 
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modified Levenberg-Marquardt algorithm. 

normalCdf Evaluates the standard normal (Gaussian) distribution 
function. 

normalInverseCdf Evaluates the inverse of the standard normal 
(Gaussian) distribution function. 

numberOfPeriods Evaluates the number of periods for an investment 
based on periodic and constant payment and a constant 
interest rate. 

O 
odeAdamsGear Solves a stiff initial-value problem for ordinary 

differential equations using the Adams-Gear methods. 

odeRungeKutta Solves an initial-value problem for ordinary 
differential equations using the Runge-Kutta-Verner 
fifth-order and sixth-order method. 

ompOptions Sets various OpenMP options. 

outputFile Sets the output file or the error message output file. 

P 
page Sets or retrieve the page width or length. 

payment Evaluates the periodic payment for an investment.  

pde1dMg Solves a system of one-dimensional time-dependent  
partial differential equations using a moving-grid 
interface.  

pdeMethodOfLines Solves a system of partial differential equations of the 
form ut + f(x, t, u, ux, uxx) using the method of lines. 

poissonCdf Evaluates the Poisson distribution function. 

polyRegression Performs a polynomial least-squares regression. 

presentValue Evaluates the present value of an investment. 

presentValueSchedule Evaluates the present value for a schedule of cash 
flows that is not necessarily periodic. 

previousCouponDate Evaluates the previous coupon date before the 
settlement date.  

price Evaluates the price per $100 face value of a security 
that pays periodic interest. 

priceMaturity Evaluates the price per $100 face value of a security 
that pays interest at maturity. 

principalPayment Evaluates the payment on the principal for a given 
period. 
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Q 
quadraticProg Solves a quadratic programming problem subject to 

linear equality or inequality constraints. 

R 
radialEvaluate Evaluates a radial basis fit. 

radialScatteredFit Computes an approximation to scattered data in Rn for 
n ≥ 2 using radial basis functions. 

randomBeta Generates pseudorandom numbers from a beta 
distribution. 

randomExponential Generates pseudorandom numbers from a standard 
exponential distribution. 

randomGamma Generates pseudorandom numbers from a standard 
gamma distribution. 

randomNormal Generates pseudorandom numbers from a standard 
normal distribution using an inverse CDF method. 

randomOption Selects the uniform (0, 1) multiplicative congruential 
pseudorandom number generator. 

randomPoisson Generates pseudorandom numbers from a Poisson 
distribution. 

randomSeedGet Retrieves the current value of the seed used in the 
PyIMSL random number generators. 

randomSeedSet Initializes a random seed for use in the PyIMSL 
random number generators. 

randomUniform Generates pseudorandom numbers from a uniform  
(0, 1) distribution. 

ranks Computes the ranks, normal scores, or exponential 
scores for a vector of observations. 

readMps Reads an MPS file containing a linear programming 
problem or a quadratic programming problem.  

receivedMaturity Evaluates the amount received for a fully invested 
security.  

regression Fits a multiple linear regression model using least 
squares. 

S 
scattered2dInterp Computes a smooth bivariate interpolant to scattered 

data that is locally a quintic polynomial in two 
variables. 

simpleStatistics Computes basic univariate statistics. 

smooth1dData Smooth one-dimensional data by error detection 
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sort Sorts a vector by algebraic value. Optionally, a vector 
can be sorted by absolute value, and a sort permutation 
can be returned. 

spline2dIntegral Evaluates the integral of a tensor-product spline on a 
rectangular domain. 

spline2dInterp Computes a two-dimensional, tensor-product spline 
interpolant from two-dimensional, tensor-product data. 

spline2dLeastSquares Computes a two-dimensional, tensor-product spline 
approximant using least squares. 

spline2dValue Computes the value of a tensor-product spline or the 
value of one of its partial derivatives. 

splineIntegral Computes the integral of a spline. 

splineInterp Computes a spline interpolant. 

splineKnots Computes the knots for a spline interpolant. 

splineLeastSquares Computes a least-squares spline approximation. 

splineLsqConstrained Computes a least-squares constrained spline 
approximation. 

splineValue Computes the value of a spline or the value of one of 
its derivatives. 

T 
tCdf Evaluates the Student’s t distribution function. 

tInverseCdf Evaluates the inverse of the Student’s t distribution 
function. 

tableOneway Tallies observations into a one-way frequency table. 

treasuryBillPrice Computes the price per $100 face value for a Treasury 
bill. 

treasuryBillYield Computes the yield for a Treasury bill. 

U 
userFcnLeastSquares Computes a least-squares fit using user-supplied 

functions. 

V 
vectorNorm Computes various norms of a vector or the difference 

of two vectors. 

version Returns integer information describing the version of 
the library, license number, operating system, and 
compiler. 
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W 
writeMatrix Prints a rectangular matrix (or vector) stored in 

contiguous memory locations. 

writeOptions Sets or retrieve an option for printing a matrix. 

X 

Y 
yearFraction Evaluates the year fraction that represents the number 

of whole days between two dates. 

yieldMaturity Evaluates the annual yield of a security that pays 
interest at maturity. 

yieldPeriodic Evaluates the yield of a security that pays periodic 
interest. 

Z 
zerosFunction Finds the real zeros of a real, continuous, univariate function. 

zerosPolyComplex Finds the zeros of a polynomial with complex 
coefficients using the Jenkins-Traub three-stage 
algorithm. 

zerosPoly Finds the zeros of a polynomial with real coefficients 
using the Jenkins-Traub three-stage algorithm. 

zerosSysEqn Solves a system of n nonlinear equations f (x) = 0 
using a modified Powell hybrid algorithm. 
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Index 

A 

active set strategy, 424 

Adams-Gear method, 244 

Airy functions, 500, 501, 502 

algebraic-logarithmic singularities, 

205 

approximation, 185 

B 

backward differentiation formulas, 

247 

band matrices, 701, 703 

band storage mode, 701, 703, 713 

Bauer and Fike theorem, 85 

Bessel functions, 473, 475, 476, 477, 

479, 480, 481, 483, 484, 485, 486, 

488, 489, 490, 491 

beta distributions, 642 

beta functions, 465, 466, 468, 526, 

527 

binomial functions, 522 

bivariate functions, 528 

Black-Scholes Equation 

American Put Pricing, 318 

Cash-or-Nothing Payoff, A Bet, 

328 

Convertible Bond Pricing, 331 

European Put Pricing, 318 

Greeks, Delta, Gamma, and 

Theta, Feynman-Kac, 318 

Vertical Spread Payoff, 328 

Blom scores, 630 

bond functions, 559, 561, 563, 564, 

566, 567, 568, 569, 571, 572, 573, 

575, 576, 578, 579, 581, 582, 584, 

585, 587, 588, 590, 591, 592, 593, 

595 

boundary conditions, 250, 752 

bvpFiniteDifference, 250 

C 

Cauchy principal, 218 

chi-squared functions, 512, 513 

chi-squared goodness-of-fit test, 607 

Cholesky factorization, 13, 16, 25, 

29, 78, 96 

column pivoting, 64 

complex general band system, 22 

complex Hermitian positive definite 

system, 29 

computer’s arithmetic, 672 

computer’s floating-point 

arithmetic, 674 

condition numbers, 85 

conjugate gradient method, 57 

Constant elasticity of variance, CEV, 

322 

constrained quadratic programming, 

445 

constrainedNlp 

nonlinear programming, 445 

convolution, 365, 370 

coordinate format, 707, 709, 715 

correlation, 365, 370 

correlation matrix, 614 

cosine factor, 211 

cosine Fresnel integrals, 498 

CPU time, 661 

cubic Hermite polynomials, 295 

cubic spline interpolant, 179 

cubic splines, 110, 116, 127, 129, 

168 

current value of the seed, 635 
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D 

dates and days, 662, 663 

deaPetzoldGear, 260 

decay rates, 238 

derivatives, 234 

differential algebraic equations, 238 

differential equations, 250, 752 

differential-algebraic equations, 263 

differential-algebraic system, 260, 

754 

differential-algebraic systems, 239 

discrete Fourier cosine 

transformation, 355, 356 

discrete Fourier sine transformation, 

358, 359 

distribution functions, 509, 511, 512, 

513, 515, 516, 518, 519, 520, 522, 

523, 524, 526, 527, 528 

E 

eigenvalues, 84, 85, 86, 88, 90, 93, 

95, 97, 100 

eigenvectors, 84, 85, 86, 88, 90, 93, 

95, 97, 100 

elementary integrals, 497 

element-wise addition, 707, 709 

elliptic integrals, 492, 493, 494, 495, 

496 

equality/inequality constraints, 434 

equilibrium, 238 

error detection, 178 

error functions, 456, 458, 461, 463 

complementary 

exponentially scaled, 459, 755 

error handling, xxv 

error messages, 658 

errors, 730 

Euler’s constant, 672 

evaluation, 127 

even sequence, 355 

expected normal scores, 630 

F 

factorization, 2 

fast Fourier transforms, 344, 345, 

346, 349, 351, 353, 361 

fastPoisson2d, 339 

Faure, 646 

Faure sequence, 645 

faureNextPoint, 645 

Feynman-Kac differential equation, 

313 

Feynman-Kac Differential Equation 

Absolute and Relative Tolerance, 

DAE, 315 

Absolute and Relative Tolerances, 

DAE, 313 

boundary valuesFeynman-Kac, 

239 

Differential Algebraic Equation, 

DAE, 318 

Finite Element Method, 317 

Forcing or Source Term, 

Feynman-Kac, 316, 318 

Gauss-Legendre Integration, 313 

Initial Values, Feynman-Kac, 318 

Optional Arguments, Feynman-

Kac, 312 

financial functions, 530, 531, 532, 

534, 535, 536, 537, 539, 540, 541, 

542, 543, 544, 545, 547, 548, 550, 

551, 552, 553, 554, 556, 557, 558 

first order differential, 260, 754 

Fourier transform, 215 

G 

gamma distributions, 641 

gamma functions, 469, 470, 472, 

520 

Gauss quadrature, 231 

Gaussian elimination, 5, 10 

Gaussian functions, 509, 511 

Gauss-Kronrod rules, 196, 199 

general linear models, 664, 668, 760 

generalized inverses, 3, 72 

GMRES method, 53 

Gray code, 647 

H 

Harding, L.J., 5 

Healy’s algorithm, 80 

Helmholtz’s equation, 339 

Hermitian matrices, 93 

HODIE finite-difference scheme, 339 

Householder’ s method, 63, 64, 72, 

75 

hypergeometric functions, 523 
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hyper-rectangle, 227, 229, 645 

I 

ill-conditioning, 3 

infinite interval, 208 

initialize random seed, 636 

initial-value problems, 237, 244 

integration, 147, 152, 196, 199, 202, 

205, 208, 211, 215, 218, 221, 224, 

227, 229, 231 

interpolation, 107, 110, 116, 131, 

136, 139, 181 

inverse matrix, 8, 13, 16 

inversions, 2, 4 

J 

Jenkins-Traub algorithm, 377, 378 

K 

Kelvin functions, 503, 504, 505, 506, 

507, 508 

L 

lack-of-fit test, 624 

least squares, 107 

least-squares approximation, 172 

least-squares fit, 62, 154, 158, 164, 

178, 407, 624 

least-squares solutions, 3 

Lebesque measure, 646 

Levenberg-Marquardt algorithm, 

407 

linear constraints, 68 

linear equations, 19, 22, 25, 32, 39, 

45, 49 

linear least squares, 2 

linear least-squares problem, 68 

linear programming, 422 

active set strategy, 424 

linear system solution, 2, 4, 78 

loop unrolling and jamming, 5 

low-discrepancy, 647 

LU factorization, 4, 8, 19, 22, 32, 39 

M 

mathematical constants, 669 

matrices, 2, 4, 5, 8, 10, 13, 16, 78, 

648 

general, xviii 

Hermitian, xviii 

multiplying, 682 

rectangular, xviii 

symmetric, xviii 

matrix multiply, 685 

matrix transpose, 687, 690, 693, 696 

matrix-matrix product, 687, 690, 

693, 696 

matrix-vector produce, 696 

matrix-vector product, 687, 690, 693 

matrix-vector products, 682, 685 

method of lines, 295 

minimization, 390, 391, 392, 395, 

402, 407, 422, 427, 431, 434, 445, 

753 

models 

general linear, 664, 668, 760 

MPS, 425 

Müller’s method, 379, 383 

multiple right-hand sides, 2 

N 

nonlinear least squares, 407 

nonlinear programming problem, 

445, 753 

norms of a vector, 679, 681 

numerical ranking, 630 

O 

odd sequence, 358 

odeAdamsGear, 244 

odeRungeKutta, 240 

one-way frequency table, 604 

order statistics, 630 

ordinary differential equations, 237, 

240, 244 

output files, 658 

overflow, xxv 

P 

page size, 652 

partial differential equations, 239, 

295 

Partial Differential Equations 

A ‘Hot Spot’ Model, 280 
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A Model in Cylindrical 

Coordinates, 280 

Black Scholes, 281 

Electrodynamics Model, 277 

Inviscid Flow on a Plate, 277 

Petzold-Gear integrator, 273 

Population Dynamics, 278 

Traveling Waves, 280 

partial pivoting, 8, 9 

pde1dMg, 270 

pdeMethodOfLines, 295 

PetzoldGear BDF method, 260 

Poisson distributions, 640 

Poisson functions, 524 

Poisson solver, 339 

polynomial functions, 376 

polynomials, 105, 108 

Powell hybrid algorithm, 387 

predator-prey model, 242 

printing, 648, 652, 654 

pseudorandom numbers, 644 

Q 

QR factorizations, 3, 62 

quadratic programming, 431 

quadrature, 193, 194, 195 

quasi-Monte Carlo, 229, 757 

quasi-Newton method, 402 

R 

radial-basis fit, 190 

radial-basis functions, 185 

random number generation, 599 

random numbers, 635, 636, 637, 

638, 639, 640, 641, 642 

rank deficiency, 3 

real general band system, 19 

real symmetric definite linear 

system, 57 

real symmetric positive definite 

system, 25 

rectangular matrix, 712 

regression, 618, 624 

regressors, 664, 668, 760 

restarted generalized minimum 

residual method, 53 

right-hand side data, 4 

Runge-Kutta-Verner method, 240 

S 

Savage scores, 630 

scattered data, 181, 185 

select random number generator, 

637 

semi-infinite interval, 208 

simplex algorithm, 422, 427 

sine factor, 211 

sine Fresnel integrals, 499 

singular value decomposition, 3 

singularity, 3 

smoothed data, 178 

smoothing, 168 

sort, 676, 678 

sparse Hermitian positive definite 

system, 49 

sparse real symmetric positive 

definite system, 45 

sparse system, 32 

spline interpolant, 131, 136, 139 

splines, 129 

splines, 105, 106, 107, 108 

splines, 144 

splines, 147 

splines, 149 

splines, 152 

splines, 158 

splines, 164 

splines, 172 

standard exponential distributions, 
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statistics, 600, 614, 618 

Van der Waerden scores, 630 

stiff ODEs, 263 

stiff systems, 238 

SVD factorization, 71, 74 

symbolic factorizations, 45, 49 

T 

test matrices, 717, 719, 720, 724 

Thread Safe, xvii, xviii 

time constants, 238 

Tukey scores, 630 

U 

uncertainty, 4 

underflow, xxv 

uniform mesh, 339 
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univariate, 205 

univariate statistics, 600 

V 

Van der Pol equation, 264 

variable order, 250, 752 

vectors, 648 

Verner, J.H., 242 

version, 661 

Z 

zero of a system, 387 

zeros of a function, 379, 383 

 




