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33 Command Reference Introduction

The GAUSS LANGUAGE REFERENCE describes each of the commands, procedures and
functions available in the GAUSS™ programming language. These functions can be
divided into four categories:

o Mathematical, statistical and scientific functions.
o Data handling routines, including data matrix manipulation and description

routines, and file 1/0.
o Programming statements, including branching, looping, display features, error

checking, and shell commands.
o Graphics functions.

The first category contains those functions to be expected in a high level mathematical
language: trigonometric functions and other transcendental functions, distribution func-
tions, random number generators, numerical differentiation and integration routines, Four-
ier transforms, Bessel functions and polynomial evaluation routines. And, as a matrix
programming language, GAUSS includes a variety of routines that perform standard mat-
rix operations. Among these are routines to calculate determinants, matrix inverses,
decompositions, eigenvalues and eigenvectors, and condition numbers.

Data handling routines include functions which return dimensions of matrices, and
information about elements of data matrices, including functions to locate values lying in
specific ranges or with certain values. Also under data handling routines fall all those
functions that create, save, open and read from and write to GAUSS data sets and
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GAUSS Data Archives. A variety of sorting routines which will operate on both
numeric and character data are also available.

Programming statements are all of the commands that make it possible to write complex
programs in GAUSS. These include conditional and unconditional branching, looping,
file I/0, error handling, and system-related commands to execute OS shells and access
directory and environment information.

The graphics functions of GAUSS Publication Quality Graphics (PQG) are a set of
routines built on the graphics functions in GraphiC by Scientific Endeavors Corporation.
GAUSS PQG consists of a set of main graphing procedures and several additional pro-
cedures and global variables for customizing the output.

33.1 Documentation Conventions ... .. ... . ... 33-2
33.2 Command Components ............ ... 33-3
33.3 Using This Manual .. ... 33-5
33.4 Global Control Variables ... .. ... 33-6
33.4.1 Changing the Default Values ......... ... ... ... ... 33-6
33.4.2 The Procedure gausset ... ... ... i 33-7

33.1 Documentation Conventions

The following table describes how text formatting is used to identify GAUSS pro-
gramming elements:

Text Style Use Example
regular text narrative "... text formatting is
used ..."
bold text emphasis "...not supported under
UNIX."
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italics

monospace

monospace

monospace
bold

Bold Text

variables "...If vnames is a string
or has fewer elements
than x has columns, it

will be ..."
code example if scalerr (cm);
cm = inv (x);
endif;
filename, path, etc. "...1s located in the
examples
subdirectory..."
reference to a GAUSS "...as explained under
command or other plotScatter.."

programming element
within a narrative

paragraph
reference to section of the "...see Operator
manual Precedence, Section 1.1

n

33.2 Command Components

The following list describes each of the components used in the COMMAND
REFERENCE, CHAPTER 35 .

Purpose

Describes what the command or function does.

Library

Lists the library that needs to be activated to access the function.
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Include
Lists files that need to be included to use the function.

Format
[llustrates the syntax of the command or function.

Input

Describes the input parameters of the function.
Global Input

Describes the global variables that are referenced by the function.
Output

Describes the return values of the function.
Global Output

Describes the global variables that are updated by the function.

Portability
Describes differences under various operating systems.

Remarks
Explanatory material pertinent to the command.

Example

Sample code using the command or function.
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Source

The source file in which the function is defined, if applicable.

Globals

Global variables that are accessed by the command.

See Also

Other related commands.

Technical Notes

Technical discussion and reference source citations.

References

Reference material citations.

33.3 Using This Manual

Users who are new to GAUSS should make sure they have familiarized themselves with
LANGUAGE FUNDAMENTALS, Chapter 9, before proceeding here. That chapter contains
the basics of GAUSS programming.

In all, there are over 800 routines described in this GAUSS LANGUAGE REFERENCE. We
suggest that new GAUSS users skim through COMMANDS BY CATEGORY, CHAPTER 34
, and then browse through COMMAND REFERENCE, CHAPTER 35 , the main part of this

manual. Here, users can familiarize themselves with the kinds of tasks that GAUSS can

handle easily.

Chapter 34 gives a categorical listing of all functions in this GAUSS LANGUAGE
REFERENCE and a short discussion of the functions in each category. Complete syntax,
description of input and output arguments, and general remarks regarding each function
are given in Chapter 35 .
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If a function is an "extrinsic" (that is, part of the Run-Time Library), its source code
can be found on the src subdirectory. The name of the file containing the source code
is given in Chapter 35 under the discussion of that function.

33.4 Global Control Variables

Several GAUSS functions use global variables to control various aspects of their per-
formance. The files gauss.ext, gauss.dec and gauss. lcg contain the
external statements, declare statements, and library references to these globals.
All globals used by the GAUSS Run-Time Library begin with an underscore ' .

Default values for these common globals can be found in the file gauss. dec, located
on the src subdirectory. The default values can be changed by editing this file.

33.4.1 Changing the Default Values ... ... 33-6

33.4.2 The Procedure gausset ... ... .. ... 33-7

33.4.1 Changing the Default Values

To permanently change the default setting of a common global, two files need to be
edited: gauss.dec and gauss.src.

To change the value of the common global  output from 1 to 0, for example, edit the
file gauss.dec and change the statement

declare matrix  output 1;

so it reads:
declare matrix _ output = 0;

Also, edit the procedure gausset, located in the file gauss. src, and modify the
statement
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___output = 1;

similarly.

33.4.2 The Procedure gausset

The global variables affect your program, even if you have not set them directly in a par-
ticular command file. If you have changed them in a previous run, they will retain their
changed values until you exit GAUSS or execute the new command.

The procedure gausset will reset the Run-Time Library globals to their default val-
ues.

gausset;

If your program changes the values of these globals, you can use gausset to reset
them whenever necessary. gausset resets the globals as a whole; you can write your

own routine to reset specific ones.
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34 Commands by Category

34.1 Mathematical Functions .............. ... ... ... ... ... 34-4
34.1.1 Scientific Functions ... ... ... .. L 34-4
34.1.2 Differentiation and Integration ................. .. ... 34-6
34.1.3 Linear Algebra ... ... ..l 34-8
34.1.4 EigenvalUes ... ... o 34-13
34.1.5 Polynomial Operations ... ... ... ... ... 34-13
34.1.6 Fourier Transforms ... . ... ... 34-14
34.1.7 Random Numbers ... .. ... 34-14
34.1.8 Fuzzy Conditional Functions ................................................. 34-17
34.1.9 Statistical Functions ... ... . 34-18
34.1.10 Optimization and Solution ... 34-22
34.1.11 Statistical Distributions ... ... 34-24
34.1.12 Series and Sequence Functions ... ... ... 34-29
34.1.13 Precision Control ... ... ... 34-29
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34.2 Finance Functions ... ... . ... 34-29
34.3 Matrix Manipulation ... ... 34-31
34.3.1 Creating Vectors and Matrices ............................................... 34-31
34.3.2 Loading and Storing MatriCes ..................oiioiiiii . 34-32
34.3.3 Size, Ranking, and Range ....... . ... .. .. ... ... 34-33
34.3.4 Miscellaneous Matrix Manipulation ..._..................................... 34-34
34.4 Sparse Matrix Handling ... . . . ... 34-37
34.5 N-Dimensional Array Handling ...._.......... ... ... ... 34-39
34.5.1 Creating ATTays ... ool 34-39
34.5.2 Size, Ranking and Range ... ... . ... ... ... 34-39
34.5.3 Setting and Retrieving Data inan Array ._..._.............................. 34-40
34.5.4 Miscellaneous Array Functions .............................................. 34-41
34.6 Structures . ...l 34-41
34.7 Data File Reading/Writing ... .. ... ... 34-43
34.7.1 Spreadsheets ... 34-43
34.7.2 CSV Files ... 34-44
34.7.3 Text Files ... il 34-44
34.7.4 Database .. ... ...l 34-45
34.8 Compiler Control ... ... . .. . il 34-60
34.9 Multi-Threading ... .. 34-61
34.10 Program Control ... . .. . .. il 34-62
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34.10.1 Execution Control
34.10.2 Branching ..........................
34.10.3 Looping .........coocooeeeeiiii..
34.10.4 Subroutines _._......................
34.10.5 Procedures, Keywords, and Functions
34.10.6 Libraries ............................
34.10.7 Compiling ._..._...................
34.10.8 Miscellaneous Program Control
34.11 OS Functions and File Management
34.12 Workspace Management
34.13 Error Handling and Debugging
34.14 String Handling ... ...
34.15 Time and Date Functions

3416 Console 1/O ... . ...

34.17 Output Functions

34.17.1 TextOutput ........................
34.17.2 DOS Compatibility Windows

34.18 GAUSS Graphics

34.18.1 Graph Types .......................
34.18.2 Adding Data to Existing Graphs
34.18.3 Plot Control ........................
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34.18.4 Annotation Control ... .. ... 34-81
3419 PQG Graphics ... .. 34-82
34.19.1 Graph Types .. ... o 34-82
34.19.2 Axes Control and Scaling ... ... ... ... 34-83
34.19.3 Text, Labels, Titles, and FONtS . ... oo, 34-84
34.19.4 Main Curve Lines and Symbols ............... ... ... 34-85
34.19.5 Extra Lines and Symbols ... ... ... .. 34-85
34.19.6 Graphic Panel, Page, and Plot Control ..................................... 34-86
34.19.7 Output OptioNnS ... ... L 34-87
34.19.8 Miscellaneous .......... ... ... ...l 34-87

34.1 Mathematical Functions

34.1.1 Scientific Functions

abs Returns absolute value of argument.

arccos Computes inverse cosine.

arcsin Computes inverse sine.

atan Computes inverse tangent.

atan2 Computes angle given a point x,y .

besselj Computes Bessel function, first kind.

bessely Computes Bessel function, second kind.

beta Computes the complete Beta function, also called the
Euler integral.

boxcox Computes the Box-Cox function.

cos Computes cosine.
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cosh
curve
digamma
exp

fmod
gamma
gammacplx
gammaii
1n

lnfact

lngammacplx

log
mbesseli

nextn,
nextnevn

optn,
optnevn
pi

polar
polygamma
psi

sin

sinh
spline
sqrt

tan

Computes hyperbolic cosine.

Computes a one-dimensional smoothing curve.
Computes the digamma function.

Computes the exponential function of x.
Computes the floating-point remainder of x/ y.
Computes gamma function value.

Computes gamma function for complex inputs.
Compute the inverse incomplete gamma function.
Computes the natural log of each element.
Computes natural log of factorial function.

Computes the natural log of the gamma function for
complex inputs.

Computes the log of each element.

Computes modified and exponentially scaled modified
Bessels of the first kind of the nth order.

Returns allowable matrix dimensions for computing
FFT's.

Returns optimal matrix dimensions for computing
FFT's.

Returns m.

Graphs data using polar coordinates.

Computes the polygamma function of order n.
Computes the psi (or digamma) function.
Computes sine.

Computes the hyperbolic sine.

Computes a two-dimensional interpolatory spline.
Computes the square root of each element.
Computes tangent.
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tanh Computes hyperbolic tangent.

tocart Converts from polar to Cartesian coordinates.
topolar Converts from Cartesian to polar coordinates.
trigamma Computes trigamma function.

zeta Computes the Rieman zeta function.

All trigonometric functions take or return values in radian units.

34.1.2 Differentiation and Integration

gradMT
gradMTm
gradMTT

gradMTTm

gradp, gradcplx

hessMT

hessMTqg

hessMTgw

hessMTm
hessMTmw

hessMTT

hessMTTg

Computes numerical gradient.
Computes numerical gradient with mask.

Computes numerical gradient using
available threads.

Computes numerical gradient with mask
using available threads.

Computes first derivative of a function;
gradcplx allows for complex arguments.

Computes numerical Hessian.

Computes numerical Hessian using gradient
procedure.

Computes numerical Hessian using gradient
procedure with weights.

Computes numerical Hessian with mask.

Computes numerical Hessian with mask
and weights.

Computes numerical Hessian using
available threads.

Computes numerical Hessian using gradient
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hessMTTgw

hessMTTm

hessMTw

hessp, hesscplx

integrateld

intgrat2

intgrat3

inthpl

inthp2

inthp3

inthp4
inthpControlCreate

intquadl
intquad2

procedure with available threads.

Computes numerical Hessian using gradient
procedure with weights and using available
threads.

Computes numerical Hessian with mask
and available threads.

Computes numerical Hessian with weights.
Computes second derivative of a function;
hesscplx allows for complex arguments.

Integrates a user-defined function over a
user-defined range, using adaptive
quadrature.

Integrates a 2-dimensional function over an
user-defined region.

Integrates a 3-dimensional function over an
user-defined region.

Integrates an user-defined function over an
infinite interval.

Integrates an user-defined function over the
[a, +o0) interval.

Integrates an user-defined function over the
[a, +oo) interval that is oscillatory.
Integrates an user-defined function over the
[a, b]interval.

Creates default inthpControl structure.
Integrates a 1-dimensional function.

Integrates a 2-dimensional function over an
user-defined rectangular region.
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intquad3 Integrates a 3-dimensional function over an
user-defined rectangular region.

intsimp Integrates by Simpson's method.

gradp and hessp use a finite difference approximation to compute the first and
second derivatives. Use gradp to calculate a Jacobian.

intquadl, intquad2, and intquad3 use Gaussian quadrature to calculate
the integral of the user-defined function over a rectangular region.

To calculate an integral over a region defined by functions of x and y, use
intgrat2 and intgrat3.

In most cases, integrateld will provide the greatest accuracy and fastest
performance for 1 dimensional integration. In some cases intquadl will be
faster, but with a loss of accuracy. intsimp is in between the other two with
regards to speed and accuracy.

34.1.3 Linear Algebra

balance Balances a matrix.

band Extracts bands from a symmetric banded matrix.

bandchol Computes the Cholesky decomposition of a positive
definite banded matrix.

bandcholsol Solves the system of equations Ax = b for x, given the

lower triangle of the Cholesky decomposition of a
positive definite banded matrix 4.

bandltsol Solves the system of equations Ax = b for x, where 4
is a lower triangular banded matrix

bandrv Creates a symmetric banded matrix, given its compact
form.

bandsolpd Solves the system of equations Ax = b for x, where 4

is a positive definite banded matrix.
chol Computes Cholesky decomposition, X=Y"Y.
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choldn

cholsol

cholup

cond

crout

croutp

det
detl
hess

inv
invpd
invswp
lapeighb

lapeighi

lapeighvb

lapeighvi

lapgeig

Performs Cholesky downdate on an upper triangular
matrix.

Solves a system of equations given the Cholesky
factorization of a matrix.

Performs Cholesky update on an upper triangular
matrix.

Computes condition number of a matrix.

Computes Crout decomposition, X = LU (real matrices
only).

Computes Crout decomposition with row pivoting
(real matrices only).

Computes determinant of square matrix.
Computes determinant of decomposed matrix.

Computes upper Hessenberg form of a matrix (real
matrices only).

Inverts a matrix.
Inverts a positive definite matrix.
Computes a generalized sweep inverse.

Computes eigenvalues only of a real symmetric or
complex Hermitian matrix selected by bounds.
Computes eigenvalues only of a real symmetric or
complex Hermitian matrix selected by index.
Computes eigenvalues and eigenvectors of a real
symmetric or complex Hermitian matrix selected by
bounds.

Computes selected eigenvalues and eigenvectors of a
real symmetric or complex Hermitian matrix.
Computes generalized eigenvalues for a pair of real or
complex general matrices.
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lapgeigh

lapgeighv

lapgeigv

lapgschur

lapgsvdcst

lapgsvds

lapgsvdst

lapsvdcusv

lapsvds

lapsvdusv

1dlp

ldlsol

lu

Computes generalized eigenvalues for a pair of real
symmetric or Hermitian matrices.

Computes generalized eigenvalues and eigenvectors
for a pair of real symmetric or Hermitian matrices.
Computes generalized eigenvalues, left eigenvectors,
and right eigenvectors for a pair of real or complex
general matrices.

Computes the generalized Schur form of a pair of real
or complex general matrices.

Computes the generalized singular value
decomposition of a pair of real or complex general
matrices.

Computes the generalized singular value
decomposition of a pair of real or complex general
matrices.

Computes the generalized singular value
decomposition of a pair of real or complex general
matrices.

Computes the singular value decomposition a real or
complex rectangular matrix, returns compact « and v.

Computes the singular values of a real or complex
rectangular matrix.

Computes the singular value decomposition a real or
complex rectangular matrix.

Computes LDL decomposition with row pivoting of a
symmetric matrix.

Computes Solves the system of equations LDLTx = b
using a matrix factorized by 1d1p.

Computes LU decomposition with row pivoting (real
and complex matrices).
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lusol
null
nulll
orth
pinv
pinvmt
qqr
qqre

qqrep

qr
gre
qrep
grsol

grtsol

qtyr
qgtyre

gtyrep

qyr
gyre
gyrep

Computes Solves the system of equations LUx = b.
Computes orthonormal basis for right null space.
Computes orthonormal basis for right null space.
Computes orthonormal basis for column space x.
Generalized pseudo-inverse: Moore-Penrose.
Generalized pseudo-inverse: Moore-Penrose.

QR decomposition: returns Q; and R.

QR decomposition: returns Q;, R and a permutation
vector, E.

QR decomposition with pivot control: returns Q;, R,
and E.

QR decomposition: returns R.
QR decomposition: returns R and E.
QR decomposition with pivot control: returns R and E.

Solves a system of equations R’x = b given an upper
triangular matrix, typically the R matrix from a QR
decomposition.

Solves a system of equations R’x = b given an upper
triangular matrix, typically the R matrix from a QR
decomposition.

QR decomposition: returns Q'Y and R.
QR decomposition: returns Q'Y, R and E.

QR decomposition with pivot control: returns Q'Y, R
and E.

QR decomposition: returns QY and R.
QR decomposition: returns QY, R and E.

QR decomposition with pivot control: returns QY, R
and E.
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qz

rank
rref
schtoc

schur

solpd
svd
svdl
svd2
svdcusv

svds

svdusv

Compute the complex QZ, or generalized Schur, form
of a pair of real or complex general matrices with an
option to sort the eigenvalues.

Computes rank of a matrix.
Computes reduced row echelon form of a matrix.

Reduces any 2x2 blocks on the diagonal of the real
Schur matrix returned from schur. The
transformation matrix is also updated.

Computes Schur decomposition of a matrix (real
matrices only).

Solves a system of positive definite linear equations.
Computes the singular values of a matrix.

Computes singular value decomposition, X = USV".
Computes svd1l with compact U.

Computes the singular value decomposition of a matrix
so that: x = u *s *v'(compact u).

Computes the singular values of a matrix.

Computes the singular value decomposition of a matrix
so that: x = u *s *".

The decomposition routines are chol for Cholesky decomposition, crout and
croutp for Crout decomposition, gqgr-qyrep for QR decomposition, and svd-
svdusv for singular value decomposition.

null nulll, and orth calculate orthonormal bases.

inv, invpd, solpd, cholsol, qrsol and the "/" operator can all be used
to solve linear systems of equations.

rank and rref will find the rank and reduced row echelon form of a matrix.
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det, detl and cond will calculate the determinant and condition number of a

matrix.

34.1.4 Eigenvalues

eig
eigh

eighv

eigv

Computes eigenvalues of general matrix.

Computes eigenvalues of complex Hermitian or real symmetric
matrix.

Computes eigenvalues and eigenvectors of complex Hermitian
or real symmetric matrix.

Computes eigenvalues and eigenvectors of general matrix.

There are four eigenvalue-eigenvector routines. Two calculate eigenvalues only,

and two calc

ulate eigenvalues and eigenvectors. The three types of matrices

handled by these routines are:

General:

eig,eigv

Symmetric or Hermitian: eigh, eighv

34.1.5 Polynomial Operations

polychar
polyeval
polyint

polymake
polymat

polymult
polyroot

See also re

Computes characteristic polynomial of a square matrix.
Evaluates polynomial with given coefficients.

Calculates Nth order polynomial interpolation given known
point pairs.

Computes polynomial coefficients from roots.

Returns sequence powers of a matrix.

Multiplies two polynomials together.

Computes roots of polynomial from coefficients.

cserrc, recsercp, and conv.
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34.1.6 Fourier Transforms

dfft
dffti
fft
ffti
fftm
fftmi
fftn
rfft
rffti
rfftip

rfftn
rfftnp

rfftp

Computes discrete 1-D FFT.

Computes inverse discrete 1-D FFT.

Computes 1- or 2-D FFT.

Computes inverse 1- or 2-D FFT.

Computes multi-dimensional FFT.

Computes inverse multi-dimensional FFT.

Computes 1- or 2-D FFT using prime factor algorithm.
Computes real 1- or 2-D FFT.

Computes inverse real 1- or 2-D FFT.

Computes inverse real 1- or 2-D FFT from packed format
FFT.

Computes real 1- or 2-D FFT using prime factor algorithm.

Computes real 1- or 2-D FFT using prime factor algorithm,
returns packed format FFT.

Computes real 1- or 2-D FFT, returns packed format FFT.

34.1.7 Random Numbers

rndBernoulli Computes random numbers with Bernoulli
distribution.
rndBeta Computes random numbers with beta distribution.

rndCauchy Computes Cauchy distributed random numbers
with a choice of underlying random number
generator.

rndChiSquare Creates pseudo-random numbers with a chi-

squared distribution, with an optional non-
centrality parameter and a choice of underlying
random number generator.
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rndCreateState

rndExp

rndGamma

rndGeo

rndGumbel

rndHyperGeo

rndi

rndKMbeta

rndKMgam
rndKMi
rndKMn

rndKMnb

rndKMp
rndKMu
rndKMvm
rndLaplace

Creates a new random number stream for a
specified generator type from a seed value.
Computes exponentially distributed random
numbers with a choice of underlying random
number generator.

Computes gamma pseudo-random numbers with a
choice of underlying random number generator.
Computes geometric pseudo-random numbers
with a choice of underlying random number
generator.

Computes Gumbel distributed random numbers
with a choice of underlying random number
generator.

Computes pseudo-random numbers following a
hypergeometric distribution with a choice of
underlying random number generator.

Returns random integers, 0 <=y < 232
Returns uniformly distributed random integers
over a user specified range.

Computes gamma pseudo-random numbers.
Returns random integers, 0 <=y < 232
Computes standard normal pseudo-random
numbers.

Computes negative binomial pseudo-random
numbers.

Computes Poisson pseudo-random numbers.
Computes uniform pseudo-random numbers.
Computes von Mises pseudo-random numbers.

Computes Laplacian pseudo-random numbers
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rndLogNorm

rndMVn

rndMVt

rndn

rndNegBinomial

rndPoisson

rndseed

rndStateSkip

rndu

rndWeibull

rndWishart

with the choice of underlying random number
generator.
Computes lognormal pseudo-random numbers
with the choice of underlying random number
generator.

Computes multivariate normal random numbers
given a covariance matrix.

Computes multivariate Student-t random numbers
given a covariance matrix.

Computes normally distributed pseudo-random
numbers with a choice of underlying random
number generator.

Computes negative binomial pseudo-random
numbers with a choice of underlying random
number generator.

Computes Poisson pseudo-random numbers with
a choice of underlying random number generator.
Changes seed of the LC random number
generator.

To advance a state vector by a specified number
of values.

Computes uniform random numbers with a choice
of underlying random number generator.

Computes Weibull pseudo-random numbers with
the choice of underlying random number
generator.

Computes Wishart pseudo-random matrices with

the choice of underlying random number
generator.
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The random number generator can be seeded. Set the seed using rndseed. For
example:

rndseed 44435667;
x = rndu(l,1);

34.1.8 Fuzzy Conditional Functions

dotfeq Fuzzy
dotfeqmt Fuzzy
dotfge Fuzzy
o=
dotfgemt Fuzzy >
dotfgt Fuzzy >
dotfgtmt Fuzzy >
dotfle Fuzzy
<=
dotflemt Fuzzy
<=
dotflt Fuzzy .<
dotfltmt Fuzzy <
dotfne Fuzzy
J=
dotfnemt Fuzzy
J=
feq Fuzzy
fegmt Fuzzy
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fge

fgemt

fgt
fgtmt
fle

flemt

flt
fltmt
fne
fnemt

Fuzzy
>—=

Fuzzy
>=
Fuzzy >
Fuzzy >

Fuzzy
<=

Fuzzy
<=
Fuzzy <
Fuzzy <
Fuzzy /=
Fuzzy /=

The mt commands use an fcmptol argument to control the tolerance used for

comparison.

The non-mt commands use the global variable fcmptol to control the
tolerance used for comparison. By default, this is 1e-15. The default can be
changed by editing the file fcompare.dec.

34.1.9 Statistical Functions

acf
astd

astds

Computes sample autocorrelations.
Computes the standard deviation of the
elements across one dimension of an N-
dimensional array.

Computes the 'sample' standard
deviation of the elements across one
dimension of an N-dimensional array.
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chiBarSquare

combinate

combinated

conScore

conv

corrm

corrms

corrvce

corrx
COorrxs
crossprd
design
dstatmt

dstatmtControlCreate

gdaDStat

gdaDStatMat

glm

Computes probability of chi-bar-square
statistic.

Computes combinations of n things
taken k ata time.

Writes combinations of n things taken k
at a time to a GAUSS data set.

Computes constrained score statistic and
its probability.
Computes convolution of two vectors.

Computes correlation matrix of a
moment matrix.

Computes sample correlation matrix of a
moment matrix.

Computes correlation matrix from a
variance- covariance matrix.

Computes correlation matrix.
Computes sample correlation matrix.
Computes cross product.

Creates a design matrix of 0's and 1's.

Computes descriptive statistics of a data
set or matrix.

Creates default dstatmtControl
structure.

Computes descriptive statistics on
multiple Nx1 variables in a GDA.
Computes descriptive statistics on a
selection of columns in a variable in a
GDA.

Computes generalized linear regression
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loess

loessmt

loessmtControlCreate

meanc

median

moment

momentd

movingave
movingaveExpwgt

movingaveWgt

numCombinations

ols

olsmt

olsmtControlCreate

olsqgr

of a matrix.

Computes coefficients of locally
weighted regression.

Computes coefficients of locally
weighted regression.

Creates default loessmtControl
structure.

Computes mean value of each column of
a matrix.

Computes medians of the columns of a
matrix.

Computes moment matrix (x'x) with
special handling of missing values.

Computes moment matrix from a data
set.

Computes moving average of a series.

Computes exponentially weighted
moving average of a series.

Computes weighted moving average of
a series.

Computes number of combinations of
n things taken k at a time.

Computes least squares regression of
data set or matrix.

Computes least squares regression of
data set or matrix.

Creates default olsmtControl structure.

Computes OLS coefficients using QR
decomposition.
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olsqr2

olsgrmt

pacft

princomp

quantile

quantiled

rndvm

stdc

stdsc

toeplitz

varCovM

varCovMS

varCovX

varCovXSs

Computes OLS coefficients, residuals,
and predicted values using QR
decomposition.

Computes OLS coefficients using QR
decomposition.

Computes sample partial
autocorrelations.

Computes principal components of a
data matrix.

Computes quantiles from data in a
matrix, given specified probabilities.
Computes quantiles from data in a data
set, given specified probabilities.
Computes von Mises pseudo-random
numbers.

Computes standard deviation of the
columns of a matrix.

Computes the 'sample' standard
deviation of the elements in each column
of a matrix.

Computes Toeplitz matrix from column
vector.

Computes the population variance-
covariance matrix from a moment
matrix.

Computes a sample variance-covariance
matrix from a moment matrix.
Computes the population variance-
covariance matrix from a data matrix.

Computes a sample variance-covariance
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varmall

varmares

vcm

vcms

VX

VCXSs

matrix from a data matrix.

Computes the log-likelihood of a Vector
ARMA model.

Computes the residuals of a Vector
ARMA model.

Computes a variance-covariance matrix
from a moment matrix.

Computes a sample variance-covariance
matrix from a moment matrix.
Computes a variance-covariance matrix
from a data matrix.

Computes a sample variance-covariance
matrix from a data matrix.

Advanced statistics and optimization routines are available in the GAUSS
Applications programs. (Contact Aptech Systems for more information.)

34.1.10 Optimization and Solution

egSolve

egSolvemt
egSolvemtControlCreate
egSolvemtOutCreate
egSolveSet

ldlsol

Solves a system of nonlinear
equations.

Solves a system of nonlinear
equations.

Creates default
eqSolvemtControl structure.
Creates default eqSolvemtOut
structure.

Sets global input used by
egSolve to default values.
Solves LDLx = b using a matrix
factorized by 1d1p.
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linsolve

ltrisol

lusol

ONewton

ONewtonmt
ONewtonmtControlCreate

ONewtonmtOutCreate

QProg

QProgmt

QProgmtInCreate

sgpSolve

sgpSolveMT

Solves Ax = b using the inverse
function.

Computes the solution of Lx = b
where L is a lower triangular
matrix.

Computes the solution of LUx = b
where L is a lower triangular
matrix and U is an upper
triangular matrix.

Optimizes a function using the
BFGS descent algorithm.

Minimizes an arbitrary function.

Creates default
QNewtonmtControl structure.

Creates default QNewtonmtOut
structure.

Solves the quadratic programming
problem.

Solves the quadratic programming
problem.

Creates an instance of a structure
of type QProgmtInCreate
with the maxit member set to a
default value.

Solves the nonlinear programming
problem using a sequential
quadratic programming method.
Solves the nonlinear programming
problem using a sequential
quadratic programming method.
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sgpSolveMTControlCreate Creates an instance of a structure

of type sgpSolveMTcontrol
set to default values.

sgpSolveMTlagrangeCreate Creates an instance of a structure
of type
sgpSolveMTlagrange set to
default values.

sgpSolveMToutCreate Creates an instance of a structure

sgpSolveSet

utrisol

of type sgpSolveMTout set to
default values.

Resets global variables used by
sgpSolve to default values.
Computes the solution of Ux = b
where U is an upper triangular
matrix.

34.1.11 Statistical Distributions

cdfBeta
cdfBetalnv

cdfBinomial

cdfBinomialInv

cdfBvn
cdfBvn2
cdfBvn2e
cdfCauchy

Computes integral of beta function.

Computes the quantile or inverse of the beta
cumulative distribution function.

Computes the binomial cumulative
distribution function.

Computes the binomial quantile or inverse
cumulative distribution function.

Computes lower tail of bivariate Normal cdf.
Returns cdfbvn of a bounded rectangle.
Returns cdfbvn of a bounded rectangle.

Computes the cumulative distribution
function for the Cauchy distribution.
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cdfCauchyinv

cdfChic
cdfChii

cdfChinc
cdfExp

cdfExpInv

cdfFc
cdfFnc
cdfFnclInv

cdfGam
cdfGenPareto
cdfHyperGeo
cdflaplace
cdflLaplacelInv
cdfMvn

cdfMvnce

cdfMvne

Computes the Cauchy inverse cumulative
distribution function.

Computes complement of cdf of 2.

Computes y? abscissae values given
probability and degrees of freedom.

Computes integral of noncentral y2.

Computes the cumulative distribution
function for the exponential distribution.

Computes the exponential inverse cumulative
distribution function.

Computes complement of cdf of F'.
Computes integral of noncentral F.

Computes the quantile or inverse of
noncentral /' cumulative distribution function.

Computes integral of incomplete I" function.

Computes the cumulative distribution
function for the Generalized Pareto
distribution.

Computes the cumulative distribution
function of the hypergeometric distribution.
Computes the cumulative distribution
function for the Laplace distribution.
Computes the Laplace inverse cumulative
distribution function.

Computes multivariate Normal cdf.
Computes the complement of the multivariate
Normal cumulative distribution function with
error management

Computes multivariate Normal cumulative
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cdfMvn22e

cdfMvtce

cdfMvte

cdfMvt2e

cdfN

cd£fN2
cd£fNc

cdfNegBinomial

cdfNegBinomialInv

cdfNi

cdfPoisson

cdfPoissonInv

cdfRayleigh

distribution function with error management
Computes the multivariate Normal
cumulative distribution function with error
management over the range [a,b]

Computes complement of multivariate
Student's t cumulative distribution function
with error management

Computes multivariate Student's t cumulative
distribution function with error management
Computes multivariate Student's t cumulative
distribution function with error management
over [a,b]

Computes integral of Normal distribution:
lower tail, or cdf.

Computes interval of Normal cdf.

Computes complement of cdf of Normal
distribution (upper tail).

Computes the cumulative distribution
function for the negative binomial
distribution.

Computes the quantile or inverse negative
binomial cumulative distribution function.
Computes the inverse of the cdf of the
Normal distribution.

Computes the Poisson cumulative distribution
function.

Computes the quantile or inverse Poisson
cumulative distribution function.

Computes the Rayleigh cumulative
distribution function.
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cdfRayleighInv

cdfTc

cdfTci

cdfTnc

cdfTvn
cdfWeibull

cdfWeibullInv

erf
erfc

erfccplx

erfcplx

lncdfbvn

lncdfbvn2

lncdfmvn

lncdfn
lncdfn2

Computes the Rayleigh inverse cumulative
distribution function.

Computes complement of cdf of ¢-
distribution.

Computes the inverse of the complement of
the Student's t cdf.

Computes integral of noncentral t-
distribution.

Computes lower tail of trivariate Normal cdf.

Computes the cumulative distribution
function for the Weibull distribution.

Computes the Weibull inverse cumulative
distribution function.

Computes Gaussian error function.

Computes complement of Gaussian error
function.

Computes complement of Gaussian error
function for complex inputs.

Computes Gaussian error function for
complex inputs.

Computes natural log of bivariate Normal
cdf.

Returns log of cdfbvn of a bounded
rectangle.

Computes natural log of multivariate Normal
cdf.

Computes natural log of Normal cdf.

Computes natural log of interval of Normal
cdf.
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lncdfnc

lnpdfmvn

lnpdfmvt

lnpdfn
lnpdft
pdfBinomial

pdfCauchy

pdfexp

pdfgam

pdfGenPareto

pdfHyperGeo

pdflLaplace

pdflogistic

pdfn

pdfPoisson

pdfRayleigh

Computes natural log of complement of
Normal cdf.

Computes multivariate Normal log-
probabilities.

Computes multivariate Student's t log-
probabilities.

Computes Normal log-probabilities.
Computes Student's ¢ log-probabilities.
Computes the probability mass function for
the binomial distribution.

Computes the probability density function for
the Cauchy distribution.

Computes the probability density function for
the exponential distribution.

Computes the probability density function for
the Gamma distribution.

Computes the probability density function for
the Generalized Pareto distribution.
Computes the probability mass function for
the hypergeometric distribution.

Computes the probability density function for
the Laplace distribution.

Computes the probability density function for
the logistic distribution.

Computes standard Normal probability
density function.

Computes the probability mass function for
the Poisson distribution.

Computes the probability density function of
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pdfWeibull

the Rayleigh distribution.

Computes the probability density function of
a Weibull random variable.

34.1.12 Series and Sequence Functions

recserar
recsercp
recserrc
sega

seqm

Computes autoregressive recursive series.
Computes recursive series involving products.
Computes recursive series involving division.
Creates an additive sequence.

Creates a multiplicative sequence.

34.1.13 Precision Control

basel0

ceil

floor
machEpsilon
round

trunc

round, trunc,

Converts number to  x. xxx and a power of 10.
Rounds up towards +oo.

Rounds down towards -co.

Returns the smallest number such that 1+ eps>1.
Rounds to the nearest integer.

Converts numbers to integers by truncating the
fractional portion.

ceil and £loor convert floating point numbers into integers.

The internal representation for the converted integer is double precision (64 bits).

Each matrix element in memory requires 8 bytes of memory.

34.2 Finance Functions

AmericanBinomCall American binomial method Call.
AmericanBinomCall American binomial method call Delta,
Greeks Gamma, Theta, Vega, and Rho.
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AmericanBinomCall_
ImpVol

AmericanBinomPut

AmericanBinomPut_
Greeks

AmericanBinomPut_
ImpVol

AmericanBSCall
AmericanBSCall Greeks

AmericanBSCall ImpVol
AmericanBSPut
AmericanBSPut_ Greeks
AmericanBSPut ImpVol
annualTradingDays
elapsedTradingDays
EuropeanBinomCall

EuropeanBinomCall _
Greeks

EuropeanBinomCall _
ImpVol

EuropeanBinomPut

Implied volatilities for American
binomial method calls.

American binomial method Put.
American binomial method put Delta,
Gamma, Theta, Vega, and Rho.
Implied volatilities for American
binomial method puts.

American Black and Scholes Call.
American Black and Scholes call
Delta, Gamma, Omega, Theta, and
Vega.

Implied volatilities for American
Black and Scholes calls.

American Black and Scholes Put.
American Black and Scholes put
Delta, Gamma, Omega, Theta, and
Vega.

Implied volatilities for American
Black and Scholes puts.

Computes number of trading days in
a given year.

Computes number of trading days
between two dates inclusively.
European binomial method call.
European binomial method call Delta,
Gamma, Theta, Vega and Rho.
Implied volatilities for European
binomial method calls.

European binomial method Put.
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EuropeanBinomPut __
Greeks

EuropeanBinomPut __
ImpVol

EuropeanBSCall
EuropeanBSCall_Greeks
EuropeanBSCall_ ImpVol
EuropeanBSPut
EuropeanBSPut_Greeks

EuropeanBSPut_ImpVol

getNextTradingDay
getNextWeekDay

getPreviousTradingDay

getPreviousWeekDay

34.3 Matrix Manipulation

European binomial method put Delta,
Gamma, Theta, Vega, and Rho.

Implied volatilities for European
binomial method puts.

European Black and Scholes Call.

European Black and Scholes call
Delta, Gamma, Omega, Theta, and
Vega.

Implied volatilities for European
Black and Scholes calls.

European Black and Scholes Put.

European Black and Scholes put
Delta, Gamma, Omega, Theta, and
Vega.

Implied volatilities for European
Black and Scholes puts.

Returns the next trading day.

Returns the next day that is not on a
weekend.

Returns the previous trading day.

Returns the previous day that is not
on a weekend.

34.3.1 Creating Vectors and Matrices

eye
matalloc

Creates identity matrix.
Allocates a matrix with unspecified
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matinit

ones

zZeros

contents.

Allocates a matrix with specified fill
value.

Creates a matrix of ones.
Creates a matrix of zeros.

Use zeros, ones, or matinit to create a constant vector or matrix.

Matrices can also be loaded from an ASCII file, from a GAUSS matrix file, or from a
GAUSS data set. (See FILE I/0, CHAPTER 1, for more information.)

34.3.2 Loading and Storing Matrices

csvReadM

dataload

datasave

load, loadm

loadd

loadf
loadk

datasave

load, loadm

Loads data from an CSV, or other
delimited text file, into a GAUSS
matrix.

Loads matrices, N-dimensional arrays,
strings and string arrays from a disk
file.

Saves matrices, N-dimensional arrays,
strings and string arrays to a disk file.
Loads a matrix from a matrix (FMT)
file.

Loads matrix from data set (DAT
file).

Loads function from disk file.

Loads keyword from disk file.

Saves matrices, N-dimensional arrays,
strings and string arrays to a disk file.
Loads a matrix from a matrix (FMT)
file.
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loadd

loadf
loadk
save
saved
x1lsReadM

Loads matrix from data set (DAT
file).

Loads function from disk file.
Loads keyword from disk file.
Saves symbol to disk file.
Saves matrix to data set.

Loads data from an XLS or XLSX
file into a GAUSS matrix.

34.3.3 Size, Ranking, and Range

cols

colsf

counts

countwts

cumprodc

cumsumc

indexcat

maxc

maxindc

minc

Returns number of columns in a
matrix.

Returns number of columns in an
open data set.

Returns number of elements of a
vector falling in specified ranges.

Returns weighted count of elements of
a vector falling in specified ranges.

Computes cumulative products of
each column of a matrix.

Computes cumulative sums of each
column of a matrix.

Returns indices of elements falling
within a specified range.

Returns largest element in each
column of a matrix.

Returns row number of largest
element in each column of a matrix.

Returns smallest element in each
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minindc

prodc

rankindx

Yows

rowsft

sumc

sumr

column of a matrix.

Returns row number of smallest
element in each column of a matrix.

Computes the product of each column
of a matrix.

Returns rank index of Nx1 vector.
(Rank order of elements in vector).
Returns number of rows in a matrix.
Returns number of rows in an open
data set.

Computes the sum of each column of
a matrix.

Computes the sum of each row of a
matrix.

These functions are used to find the minimum, maximum and frequency counts of ele-

ments in matrices.

Use rows and cols to find the number of rows or columns in a matrix. Use rows£
and colsf to find the numbers of rows or columns in an open GAUSS data set.

34.3.4 Miscellaneous Matrix Manipulation

complex

delif

delrows

diag
diagrv

Creates a complex matrix from two
real matrices.

Deletes rows from a matrix using a
logical expression.

Deletes rows from a matrix; the
second argument contains the indices
of the rows to be deleted.

Extracts the diagonal of a matrix.
Puts a column vector into the diagonal
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exctsmpl

imag

indcv

indnv

intrsect

lowmat

lowmatl

putvals

real

reshape

rev

rotater

selif

of a matrix.

Creates a random subsample of a data
set, with replacement.

Returns the imaginary part of a
complex matrix.

Checks one character vector against
another and returns the indices of the
elements of the first vector in the
second vector.

Checks one numeric vector against
another and returns the indices of the
elements of the first vector in the
second vector.

Returns the intersection of two
vectors.

Returns the main diagonal and lower
triangle.

Returns a main diagonal of 1's and the
lower triangle.

Inserts values into a matrix or N-
dimensional array.

Returns the real part of a complex
matrix.

Reshapes a matrix to new dimensions.
Reverses the order of rows of a
matrix.

Rotates the rows of a matrix,
wrapping elements as necessary.
Selects rows from a matrix using a
logical expression.
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setdif

shiftr

submat
subvec

trimr

union

upmat

upmatl

vecC

vech

vecr

vget

vlist

vnamecv

vput

Returns elements of one vector that
are not in another.

Shifts rows of a matrix, filling in holes
with a specified value.

Extracts a submatrix from a matrix.
Extracts an Nx1 vector of elements
from an NxK matrix.

Trims rows from top or bottom of a
matrix.

Returns the union of two vectors.
Returns the main diagonal and upper
triangle.

Returns a main diagonal of 1's and the
upper triangle.

Stacks columns of a matrix to form a
single column.

Reshapes the lower triangular portion
of a symmetric matrix into a column
vector.

Stacks rows of a matrix to form a
single column.

Extracts a matrix or string from a data
buffer constructed with vput.

Lists the contents of a data buffer
constructed with vput.

Returns the names of the elements of a
data buffer constructed with vput.
Inserts a matrix or string into a data
buffer.
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vread

vtypecv

xpnd

Reads a string or matrix from a data
buffer constructed with vput.
Returns the types of the elements of a
data buffer constructed with vput.
Expands a column vector into a
symmetric matrix.

vech and xpnd are complementary functions. vech provides an efficient way to store
a symmetric matrix; xpnd expands the stored vector back to its original symmetric mat-

Iix.

delif and selif are complementary functions. delif deletes rows of a matrix
based on a logical comparison; selif selects rows based on a logical comparison.

lowmat, lowmatl, upmat, and upmatl extract triangular portions of a matrix.

To delete rows which contain missing values from a matrix in memory, see packr.

34.4 Sparse Matrix Handling

denseToSp

denseToSpRE

packedToSp

spBiconjGradSol

spChol

spConjGradSol

Converts a dense matrix to a sparse
matrix.

Converts a dense matrix to a sparse
matrix using a relative epsilon.
Creates a sparse matrix from a packed
matrix of non-zero values and row
and column indices.

Solves the system of linear equations
Ax=Db using the biconjugate gradient
method.

Computes the LL' decomposition of a
sparse matrix.

Solves the system of linear equations
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spCreate

spDenseSubmat

spDiagRvMat

spEigv

spEye
spGetNZE

spGetNumNZE

spLDL

spLU

spOnes

spSubmat

spToDense

spTrTDense

Ax=b for symmetric matrices using
the conjugate gradient method.
Creates a sparse matrix from vectors
of non-zero values, row indices, and
column indices.

Returns a dense submatrix of a sparse
matrix.

Inserts submatrices along the diagonal
of a sparse matrix.

Computes a specified number of
eigenvalues and eigenvectors of a
square, sparse matrix.

Creates a sparse identity matrix.
Returns the non-zero values in a
sparse matrix, as well as their
corresponding row and column
indices.

Returns the number of non-zero
elements in a sparse matrix.
Computes the LDL decomposition of
a symmetric sparse matrix.

Computes the LU decomposition of a
sparse matrix with partial pivoting.
Generates a sparse matrix containing
only ones and zeros

Returns a sparse submatrix of sparse
matrix.

Converts a sparse matrix to a dense
matrix.

Multiplies a sparse matrix transposed
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spTScalar
spZeros

by a dense matrix.
Multiplies a sparse matrix by a scalar.

Creates a sparse matrix containing no
non-zero values.

34.5 N-Dimensional Array Handling

34.5.1 Creating Arrays

aconcat

aeye

areshape
arrayalloc
arrayinit

mattoarray

Concatenates conformable matrices
and arrays in a user-specified
dimension.

Creates an N-dimensional array in
which the planes described by the two
trailing dimensions of the array are
equal to the identity.

Reshapes a scalar, matrix, or array
into an array of user-specified size.
Creates an N-dimensional array with
unspecified contents.

Creates an N-dimensional array with a
specified fill value.

Converts a matrix to a type array.

34.5.2 Size, Ranking and Range

amax

amin

Moves across one dimension of an N-
dimensional array and finds the largest
element.

Moves across one dimension of an N-
dimensional array and finds the
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asum

getdims

getorders

smallest element.

Computes the sum across one
dimension of an N-dimensional array.
Gets the number of dimensions in an
array.

Gets the vector of orders
corresponding to an array.

34.5.3 Setting and Retrieving Data in an Array

aconcat

areshape

arraytomat
getarray

getmatrix

getmatrix4D

getscalar3D

getscalar4D

putarray

setarray

Concatenates conformable matrices
and arrays in a user-specified
dimension.

Reshapes a scalar, matrix, or array
into an array of user-specified size.
Changes an array to type matrix.
Gets a contiguous subarray from an
N-dimensional array.

Gets a contiguous matrix from an N-
dimensional array.

Gets a contiguous matrix from a 4-
dimensional array.

Gets a scalar from a 3-dimensional
array.

Gets a scalar from a 4-dimensional
array.

Puts a contiguous subarray into an N-
dimensional array and returns the
resulting array.

Sets a contiguous subarray of an N-
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dimensional array.

34.5.4 Miscellaneous Array Functions

amean

amult

arrayindex

atranspose

loopnextindex

nextindex
previousindex

singleindex

walkindex

34.6 Structures

dsCreate

Computes the mean across one
dimension of an N-dimensional array.
Performs matrix multiplication on the
planes described by the two trailing
dimensions of N-dimensional arrays.

Saves a matrix of structures to a file
on the disk.

Transposes an N-dimensional array.
Increments an index vector to the next
logical index and jumps to the
specified label if the index did not
wrap to the beginning.

Returns the index of the next element
or subarray in an array.

Returns the index of the previous
element or subarray in an array.
Converts a vector of indices for an N-
dimensional array to a scalar vector
index.

Walks the index of an array forward
or backward through a specified
dimension.

Creates an instance of a structure of
type DS set to default values.
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loadstruct

pvCreate

pvGetIndex

pvGetParNames

pvGetParVector

pvLength

pvlList

pvPack

pvPacki

pvPackm

pvPackmi

pvPacks

pvPacksi

pvPacksm

Loads a structure into memory from a
file on the disk.

Returns an initialized an instance of
structure of type PV.

Gets row indices of a matrix in a
parameter vector.

Generates names for parameter vector
stored in structure of type PV.
Retrieves parameter vector from
structure of type PV.

Returns the length of a parameter
vector.

Retrieves names of packed matrices in
structure of type PV.

Packs general matrix into a structure
of type PV with matrix name.

Packs general matrix or array into a
PV instance with name and index.
Packs general matrix into a structure
of type PV with a mask and matrix
name.

Packs general matrix or array into a
PV instance with a mask, name, and
index.

Packs symmetric matrix into a
structure of type PV.

Packs symmetric matrix into a PV
instance with matrix name and index.
Packs symmetric matrix into a
structure of type PV with a mask.

34-42



Commands by Category

pvPacksmi

pvPutParVector

pvTest

pvUnpack

savestruct

34.7 Data File Reading/Writing
34.7.1 Spreadsheets

spreadSheetReadM
spreadSheetReadSA
spreadSheetWrite
xlsGetSheetCount

xlsGetSheetSize

xlsGetSheetTypes

Packs symmetric matrix into a PV
istance with a mask, matrix name,
and index.

Inserts parameter vector into structure
of type PV.

Tests an instance of structure of type
PV to determine if it is a proper
structure of type PV.

Unpacks matrices stored in a structure
of type PV.

Saves a matrix of structures to a file
on the disk.

Reads numeric data from an Excel file
into a GAUSS matrix.

Reads text or string data from an
Excel file into a GAUSS string array.
Writes numeric or string data to an
Excel file.

Gets the number of sheets in an Excel
spreadsheet.

Gets the size (rows and columns) of a
specified sheet in an Excel
spreadsheet.

Gets the cell format types of a row in
an Excel spreadsheet.
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xlsMakeRange

xlsReadM

xlsReadSA

xlsWrite

xlsWriteM

xlsWriteSA

34.7.2 CSV Files

csvReadM

csvReadSA

34.7.3 Text Files

fcheckerr

fclearerr

fflush
fgets
fgetsa

fgetsat

Builds an Excel range string from a
row/column pair.

Reads from an Excel spreadsheet, into
a GAUSS matrix.

Reads from an Excel spreadsheet, into
a GAUSS string array or string.
Writes a GAUSS matrix, string, or
string array to an Excel spreadsheet.
Writes a GAUSS matrix to an Excel
spreadsheet.

Writes a GAUSS string or string array
to an Excel spreadsheet.

Reads numeric data from a CSV file
mto a matrix.

Reads text or string data from a CSV
file into a GAUSS string array.

Gets the error status of a file.

Gets the error status of a file, then
clears it.

Flushes a file's output buffer.
Reads a line of text from a file.
Reads lines of text from a file into a
string array.

Reads lines of text from a file into a
string array.
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fgetst
fopen
fputs
fputst
fseek
fstrerror

ftell

34.7.4 Database

Reads a line of text from a file.
Opens a file.

Writes strings to a file.

Writes strings to a file.

Positions the file pointer in a file.

Returns an error message explaining
the cause of the most recent file /O
error.

Gets the position of the file pointer in
a file.

This section summarizes all procedures within the GAUSS database module. A general
usage description will be found in Databases with GAUSS, Section 1 .

Database Setup

dbAddDatabase

dbGetDrivers
dbIsDriverAvailable

dbRemoveDatabase

Database Properties

dbGetConnectOptions

Adds a database to the list of database
connections using the driver type or a
connection URL.

Returns a list of available database
drivers.

Returns 1 if a specified database
driver is available.

Removes a database connection from
the list of open database connections.
Frees all related resources.

Returns the connection options
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dbGetDatabaseName
dbGetDriverName

dbGetHostName

dbGetPassword

dbGetNumericalPrecPolicy

dbGetPort

dbIsOpen

dbIsValid

dbSetConnectOptions

dbSetDatabaseName

dbSetHostName

dbSetNumericalPrecPolicy

dbSetPassword

string used for a database
connection.

Returns the name of the database.
Returns the name of the
connection's database driver.
Returns the database connection's
host name.

Returns a connection's password.
Returns the default numerical
precision policy for a specified
database connection.

Returns the database connection's
port number if it has been set.
Reports whether a specified
database connection is open.
Reports whether a specified
database connection has a valid
driver.

Sets database-specific options.
Sets the connection's database
name to name.

Sets the specified database
connection's host name.

Sets the default numerical
precision policy used by queries
created on this database
connection.

Sets the database connection's
password.
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dbSetPort

Database Information

dbGetPrimaryIndex

dbGetTableHeaders

dbGetTables

dbHasFeature

Database Errors

dbGetLastErrorNum

dbGetLastErrorText

dbIsOpenError

dbQueryGetLastErrorNum

dbQueryGetLastErrorText

Sets the specified database
connection's port number.

Returns the primary index for the
specified table.

Returns a string array populated with
the names of all the fields in a
specified table (or view).

Returns the database's tables, system
tables and views.

Returns a 1 if the database supports
the specified feature.

Returns numerical information
about the last error that occurred on
the database.

Returns text information about the
last error that occurred on the
database.

Reports whether an error occurred
while attempting to open the
database connection.

Returns numerical error information
about the last error that occurred (if
any) with the last executed query.
Returns text error information about

the last error that occurred (if any)
with the last executed query.
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Database Connect

dbClose

dbOpen

Database Transaction

dbCommit

dbCreateQuery
dbExecQuery
dbRollback

dbTransaction
Query Building

dbQueryBindValue

dbQueryGetBoundValue

dbQueryGetBoundValues

dbQueryExecPrepared

Closes a database connection and
destroys any remaining queries.

Opens a specified database connection
using the current connection values.

Commits a transaction to the database
if the driver supports transactions and
adbTransaction () has been
started.

Process an SQL statement and prepare
a query.

Executes an SQL statement and
creates a query.

Rolls back a transaction on the
database.

Begins a transaction on the database.

Set the placeholder placeholder to be
bound to value val in the prepared
statement.

Returns the value for a placeholder in
a query.

Returns an Nx2 string array
containing the placeholders and their
corresponding values in a query.

Executes a previously created and
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prepared query.

dbQueryPrepare

Query Manipulation

Prepares a SQL query for execution.

dbQueryClear Clears the result set and releases any
resources held by the query. Sets the
query state to inactive.

dbQueryFinish Instructs the database driver that no
more data will be fetched from this
query until it is re-executed.

Query Information

dbQueryCols

dbQueryGetLastInsertID

dbQueryGetLastQuery

dbQueryGetNumRowsAffected

dbQueryIsActive
dbQueryIsForwardOnly

dbQueryIsNull

Returns the number of fields in
the record.

Returns the object ID of the
most recent inserted row if
supported by the database.
Returns the text of the current
query being used.

Reports the number of rows
affected by the result's SQL
statement.

Returns 1 if the query is active.
Reports whether you can only
scroll forward through a result
set.

Reports whether the current field
pointed at by an active query
positioned on a valid record is
NULL.
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dbQueryIsSelect

dbQueryIsValid

dbQueryRows

dbQuerySetForwardOnly

Query Iteration

dbQueryGetPosition

dbQuerySeek

dbQuerySeekFirst

dbQuerySeekLast

Reports whether the specified
query is a SELECT statement.
Reports whether the specified
query is positioned on a valid
record.

Returns the size of the result
(number of rows returned), or -1
if the size cannot be determined
or if the database does not
support reporting information
about query sizes.

Sets forward only mode to
forward. If forward is true, only
dbQuerySeekNext() and
dbQuerySeek() with positive
values, are allowed for
navigating the results.

Returns the current internal position
of the query.

Retrieves the record at a specified
position, if available, and positions the
query on the retrieved record.
Retrieves the first record in the result,
if available, and positions the query
on the retrieved record.

Retrieves the last record in the result,
if available, and positions the query
on the retrieved record.
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dbQuerySeekNext

dbQuerySeekPrevious

Query Data Retrieval

dbQueryFetchAllM
dbQueryFetchAllSA

dbQueryFetchOneM

dbQueryFetchOneSA

dbQueryGetField
GAUSS Data Archives
gdaAppend

gdaCreate
gdaDStat

gdaDStatMat

Retrieves the next record in the result,
if available, and positions the query
on the retrieved record.

Retrieves the previous record in the
result, if available, and positions the
query on the retrieved record.

Returns the result set for the current
query as a matrix.

Returns the result set for the current
query as a string array.

Returns a single row as an Nx1
matrix where N is the column count
of the SELECT statement.

Returns a single row as a string vector
containing the field information for
the current query.

Returns the value of a specified field
in the current record.

Appends data to a variable in a GDA.

Creates a GDA.
Computes descriptive statistics on
multiple Nx1 variables in a GDA.

Computes descriptive statistics on a
selection of columns in a variable in a
GDA.
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gdaGetIndex

gdaGetName

gdaGetNames

gdaGetOrders

gdaGetType
gdaGetTypes

gdaGetVarInfo

gdaIsCplx

gdaload

gdaPack

gdaRead
gdaReadByIndex

gdaReadSome
gdaReadSparse

gdaReadStruct

gdaReportVarInfo

Gets the index of a variable in a
GDA.

Gets the name of a variable in a
GDA.

Gets the names of all the variables in a
GDA.

Gets the orders of a variable in a
GDA.

Gets the type of a variable in a GDA.
Gets the types of all the variables in a
GDA.

Gets information about all of the
variables in a GDA.

Checks to see if a variable in a GDA
is complex.

Loads variables in a GDA into the
workspace.

Packs the data in a GDA, removing
all empty bytes.

Gets a variable from a GDA.

Gets a variable from a GDA, given a
variable index.

Reads part of a variable from a GDA.

Gets a sparse matrix from a GAUSS
Data Archive.

Gets a structure from a GAUSS Data
Archive.

Gets information about all of the
variables in a GAUSS Data Archive
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gdaSave

gdaUpdate
gdaUpdateAndPack

gdaWrite
gdaWrite32

gdaWriteSome

and returns it in a string array
formatted for printing.

Writes variables in a workspace to a
GDA.

Updates a variable in a GDA.
Updates a variable in a GDA, leaving
no empty bytes if the updated variable
is smaller or larger than the variable it
is replacing.

Writes a variable to a GDA.

Writes a variable to a GDA using 32-
bit system file write commands.

Overwrites part of a variable in a
GDA.

These functions all operate on GAUSS Data Archives (GDA's). For more information,

see GAUSS Data Archives, Section 1.0.1.

Data Sets

close

closeall

create

datacreate
datacreatecomplex
datalist

dataopen
eof
getnr

Closes an open data set (. dat file).
Closes all open data sets.

Creates and opens a data set.
Creates a v96 real data set.

Creates a v96 complex data set.

Lists selected variables from a data
set.

Opens a data set.
Tests for end of file.

Computes number of rows to read per
iteration for a program that reads data
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from a disk file in a loop.

getnrmt Computes number of rows to read per
iteration for a program that reads data
from a disk file in a loop.

iscplxf Returns whether a data set is real or
complex.

loadd Loads a small data set.

open Opens an existing data set.

readr Reads rows from open data set.

saved Creates small data sets.

seekr Moves pointer to specified location in
open data set.

tempname Creates a temporary file with a unique
name.

typef Returns the element size (2, 4 or 8

bytes) of data in open data set.
writer Writes matrix to an open data set.

These functions all operate on GAUSSdata sets (. dat files). For more
information, see FILE I/O, CHAPTER 1.

To create a GAUSS data set from a matrix in memory, use saved. To create a
data set from an existing one, use create. To create a data set from a large
ASCII file, use the ATOG utility (see ATOG, CHAPTER 1.)

Data sets can be opened, read from, and written to using open, readr, seekr
and writer. Test for the end of a file using eof, and close the data set using
closeorcloseall.

The data in data sets may be specified as character or numeric. (See FILE 1/0,
CHAPTER 1.) See also create and vartypef.

typef returns the element size of the data in an open data set.
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Data Set Variable Names

getname

getnamef

indices

indices2

indicesf

indicesfn

makevars

setvars

vartypef

Returns column vector of variable
names in a data set.

Returns string array of variable names
in a data set.

Retrieves column numbers and names
from a data set.

Similar to indices, but matches
columns with names for dependent
and independent variables.

Retrieves column numbers and names
from a data set.

Retrieves column numbers and names
from a data set.

Decomposes matrix to create column
vectors.

Creates globals using the names in a
data set.

Returns column vector of variable
types (numeric/character) in a data set.

Use getnamef to retrieve the variable names associated with the columns of a
GAUSS data set and vartypef to retrieve the variable types. Use makevars
and setvars to create global vectors from those names. Use indices and
indices2 to match names with column numbers in a data set.

Data Coding

code

Codes the data in a vector by applying
a logical set of rules to assign each
data value to a category.
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code (dataloop)

dataloop (dataloop)

delete (dataloop)

drop (dataloop)

dummy

dummybr
dummydn
extern (dataloop)

isinfnanmiss

scalmiss

keep (dataloop)

lag (dataloop)

lagl

lagn

Creates new variables with different
values based on a set of logical
expressions.

Specifies the beginning of a data loop.

Removes specific rows in a data loop
based on a logical expression.
Specifies columns to be dropped from
the ouput data set in a data loop.
Creates a dummy matrix, expanding
values in vector to rows with ones in
columns corresponding to true
categories and zeros elsewhere.
Similar to dummy.

Similar to dummy.

Allows access to matrices or strings in
memory from inside a data loop.
Returns true if the argument contains
an infinity, NaN, or missing value.
Returns 1 if matrix has any missing
values, 0 otherwise.

Specifies columns (variables) to be
saved to the output data set in a data
loop.

Lags variables a specified number of
periods.

Lags a matrix by one time period for
time series analysis.

Lags a matrix a specified number of
time periods for time series analysis.
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listwise (dataloop)

make (dataloop)

miss

missex

missrv

msym

outtyp (dataloop)

packr
reclassify

reclassifyCuts

recode

recode (dataloop)

scalinfnanmiss

scalmiss

Controls listwise deletion of missing
values.

Specifies the creation of a new
variable within a data loop.

Changes specified values to missing
value code.

Changes elements to missing value
using logical expression.

Changes missing value codes to
specified values.

Sets symbol to be interpreted as
missing value.

Specifies the precision of the output
data set.

Delete rows with missing values.
Replaces specified values of a matrix,
array or string array

Replaces values of a matrix or array
within specified ranges

Changes the values of an existing
vector from a vector of new values.
Used in data transformations.
Changes the value of a variable with
different values based on a set of
logical expressions.

Returns true if the argument is a scalar
infinity, NaN, or missing value.
Tests whether a scalar is the missing
value code.
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select (dataloop)

subscat

substute

vector (dataloop)

Selects specific rows (observations) in
a data loop based on a logical
expression.

Simpler version of recode, but uses
ascending bins instead of logical
conditions.

Similar to recode, but operates on
matrices.

Specifies the creation of a new
variable within a data loop.

code, recode, and subscat allow the user to code data variables and
operate on vectors in memory. substute operates on matrices, and dummy,
dummybr and dummydn create matrices.

missex, missrv and miss should be used to recode missing values.

Sorting and Merging

intrleav

intrleavsa

mergeby

mergevar

Produces one large sorted data file
from two smaller sorted files having
the same keys.

Interleaves the rows of two string
arrays that have been sorted on a
common column.

Produces one large sorted data file
from two smaller sorted files having a
single key column in common.
Accepts a list of names of global
matrices, and concatenates the
corresponding matrices horizontally to
form a single matrix.
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sortc

sortcc

sortd
sorthc

sorthcc

sortind

sortindc

sortmc

sortr

sortrc

unigindx

unigindxsa

unique

uniquesa

Quick-sorts rows of matrix based on
numeric key.

Quick-sorts rows of matrix based on
character key.

Sorts data set on a key column.
Heap-sorts rows of matrix based on
numeric key.

Heap-sorts rows of matrix based on
character key.

Returns a sorted index of a numeric
vector.

Returns a sorted index of a character
vector.

Sorts rows of matrix on the basis of
multiple columns.

Sorts rows of a matrix of numeric
data.

Sorts rows of a matrix of character
data.

Returns a sorted unique index of a
vector.

Computes the sorted index of a string
vector, omitting duplicate elements.
Removes duplicate elements of a
vector.

Removes duplicate elements from a
string vector.

sortc, sorthe, and sortind operate on numeric data only. sortecec,
sorthcc, and sortindc operate on character data only.
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sortd, sortmec, unique, and uniqgindx operate on both numeric and

character data.

Use sortd to sort the rows of a data set on the basis of a key column.

Both intrleav and mergeby operate on data sets.

34.8 Compiler Control

#define

#definecs

felse

#fendif

#ifdef

#iflight

#ifndef

#1fmac

#ifos2win

#ifunix

#include

Defines a case-insensitive text-
replacement or flag variable.

Defines a case-sensitive text-
replacement or flag variable.
Alternates clause for #1 f-#else-
#endif code block.

Endof #if-#else-#endif code
block.

Compiles code block if a variable has
been #define'd.

Compiles code block if running
GAUSS Light.

Compiles code block if a variable has
not been #define'd.

Compiles code block if running on
Mac.

Compiles code block if running
Windows.

Compiles code block if running
UNIX.

Includes code from another file in
program.
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#linesoff

#1lineson

#srcfile

#srcline

#undef

Compiles program without line
number and file name records.
Compiles program with line number
and file name records.

Inserts source file name record at this
point (currently used when doing data
loop translation).

Inserts source file line number record
at this point (currently used when
doing data loop translation).
Undefines a text-replacement or flag
variable.

These commands are compiler directives. That is, they do not generate GAUSS
program instructions; rather, they are instructions that tell GAUSS how to process
a program during compilation. They determine what the final compiled form of a
program will be. They are not executable statements and have no effect at run-
time. (See COMPILER DIRECTIVES, CHAPTER 1.1, for more information.)

34.9 Multi-Threading

threadBegin
threadEnd

threadEndFor
threadFor

threadJoin

threadStat

Marks beginning of a block of code to
be executed as a thread.

Marks end of a block of code to be
executed as a thread.

Marks end of a parallel for loop.
Marks the start of a parallel for loop.

Completes definition of a set of
threads, waits for their work.

Marks a single statement to be
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executed as a thread.

Together, threadBegin/threadEnd and threadStat define a set of
threads that will execute simultaneously. threadJoin completes the definition
of that set. threadJoin waits for the threads in the set to finish their
calculations, the results of which are then available for further use.

threadBegin; // Thread 1

y = x'x;
z = y'y;
threadEnd;
threadBegin; // Thread 2
q=r'r;
r=q'q
threadEnd;

threadStat n = m'm; // Thread 3
threadStat p = o'o; // Thread 4
threadJdoin; // waits for Threads 1-4 to finish

b =2z +r + n'p; // Using the results

34.10 Program Control
34.10.1 Execution Control

call Calls function and discards return
values.

end Terminates a program and closes all
files.

pause Pauses for the specified time.

run Runs a program in a text file.

sleep Sleeps for the specified time.

34-62



Commands by Category

stop Stops a program and leaves files open.
system Quits and returns to the OS.

Both stop and end will terminate the execution of a program; end will close
all open files, and stop will leave those files open. Neither stop nor end is

required in a GAUSS program.
34.10.2 Branching
goto Unconditional branching.
if...endif Conditional branching.
pop Retrieves goto arguments.

if iter > itlim;
goto errout ("Iteration limit exceeded");

elseif iter =\,= 1;
J = setup (x,Vy);
else;
J = iterate (x,V);
endif;
errout:

pop errmsg;
print errmsg;
end;

34.10.3 Looping

break Jumps out the bottom of a do or for
loop.
continue Jumps to the top of a do or for loop.
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do while...endo

do until...endo

for...endfor
iter = 0;
do while dif > tol;
{ x,x0 } = eval (x,x0);
dif = abs (x-x0);
iter = iter + 1;
if iter > maxits;
break;
endif;
if not prtiter;
continue;
endif;
format /rdn 1,0;

print "Iteration: " iter;;

format /re 16,8;
print ",
endo;

for i (1, ecols(x), 1);

for 3 (1, rows(x), 1);
x[i,3] = x[1,3] + 1;
endfor;
endfor;

34.10.4 Subroutines

gosub

pop
return

Executes a series of statements in a
loop as long as a given expression is
TRUE (or FALSE).

Loops if FALSE.
Loops with integer counter.

Error: " maxc(dif);

Branches to subroutine.
Retrieves gosub arguments.
Returns from subroutine.
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Arguments can be passed to subroutines in the branch to the subroutine label and
then popped, in first-in-last-out order, immediately following the subroutine label
definition. See gosub.

Arguments can then be returned in an analogous fashion through the return
statement.

34.10.5 Procedures, Keywords, and Functions
endp Terminates a procedure definition.
fn Allows user to create one-line functions.
keyword Begins the definition of a keyword procedure. Keywords are
user-defined functions with local or global variables.
local Declares variables local to a procedure.
proc Begins definition of multi-line procedure.
retp Returns from a procedure.

Here is an example of a GAUSSprocedure:

proc (3) = crosprod(x,V);
local rl, r2, r3;
rl = x[2,.]1.*yI[3,.]1-x[3,.].*y[2,.];:
r2 = x[3,.1.*y[1,.]-x[1,.].*y[3,.];
r3 = x[1,.].*vI[2,.]1-x[2,.].*y[1,.];
retp( rl,r2,r3);
endp;

The "(3) =" indicates that the procedure returns three arguments. All local
variables, except those listed in the argument list, must appear in the 1ocal
statement. Procedures may reference global variables. There may be more than
one retp per procedure definition; none is required if the procedure is defined to
return 0 arguments. The endp is always necessary and must appear at the end of
the procedure definition. Procedure definitions cannot be nested. The syntax for
using this example function is
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{ al,a2,a3 } = crosprod(u,v);

See PROCEDURES AND KEYWORDS, CHAPTER 1, and LIBRARIES, CHAPTER 1,

for details.

34.10.6 Libraries

declare
external
lib
library

Initializes variables at compile time.
External symbol definitions.

Builds or updates a GAUSS library.
Sets up list of active libraries.

call allows functions to be called when return values are not needed. This is
especially useful if a function produces printed output (dstat, ols for example)

as well as return values.

34.10.7 Compiling

compile
#include

loadp

save
saveall

use

Compiles and saves a program to a
.gcg file.

Inserts code from another file into a

GAUSS program.

Loads compiled procedure.

Saves the compiled image of a

procedure to disk.

Saves the contents of the current

workspace to a file.

Loads previously compiled code.

GAUSS procedures and programs may be compiled to disk files. By then using
this compiled code, the time necessary to compile programs from scratch is
eliminated. Use compile to compile a command file. All procedures, matrices
and strings referenced by that program will be compiled as well.

34-66



Commands by Category

Stand-alone applications may be created by running compiled code under the
GAUSS Run-Time Module. Contact Aptech Systems for more information on this

product.

To save the compiled images of procedures that do not make any global
references, use save. This will create an . fcg file. To load the compiled
procedure into memory, use Loadp. (This is not recommended because of the
restriction on global references and the need to explicitly load the procedure in
each program that references it. It is included here to maintain backward
compatibility with previous versions.)

34.10.8 Miscellaneous Program Control

gausset Resets the global control variables
declared in gauss.dec.

sysstate Gets or sets general system
parameters.

34.11 OS Functions and File Management

cdir Returns current directory.

changeDir Changes the working directory in
program.

chdir Changes directory interactively.

deleteFile Deletes files.

dlibrary Dynamically links and unlinks shared
libraries.

dllcall Calls functions located in dynamic
libraries.

dos Provides access to the operating
system from within GAUSS.

envget Gets an environment string.
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exec
execbg

fileinfo

filesa
getGAUSSHome
getpath

searchsourcepath

shell

34.12 Workspace Management

clear
clearg
delete

hasimag
iscplx

maxbytes

Executes an executable program file.
Provides access to the operating
system from within GAUSS.

Takes a file specification, returns
names and information of files that
match.

Takes a file specification, returns
names of files that match.

Returns a string with the full path to
the GAUSS home directory.
Returns an expanded filename
including the drive and path.
Searches the source path and (if
specified) the src subdirectory of the
GAUSS installation directory for a
specified file.

Shells to OS.

Sets matrices equal to 0.

Sets global symbols to 0.

Deletes specified global symbols.
Examines matrix for nonzero
imaginary part.

Returns whether a matrix is real or
complex.

Returns maximum memory to be read
from a dataset at a time inside some
GAUSS functions.
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maxvec

new

show

type

typecv

Returns maximum allowed vector
size.

Clears current workspace.

Displays global symbol table.
Returns type of argument (matrix or
string).

Returns types of symbols (argument

contains the names of the symbols to
be checked).

When working with limited workspace, it is a good idea to clear large
matrices that are no longer needed by your program.

34.13 Error Handling and Debugging

debug

error

errorlog

#linesoff

#lineson

scalerr

trace

trap
trapchk

Executes a program under the source
level debugger.

Creates user-defined error code.

Sends error message to screen and log
file.

Omits line number and file name
records from program.

Includes line number and file name
records in program.

Tests for a scalar error code.

Traces program execution for
debugging.

Controls trapping of program errors.
Examines the trap flag.
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To trace the execution of a program, use trace.

User-defined error codes may be generated using error.

34.14 String Handling

chrs
convertsatostr

convertstrtosa
cvtos

cvtosa

ftocv

ftos

ftostrC

getf

indsav

intrsect

loads

Converts ASCII values to a string.
Converts a 1x1 string array to a string.

Converts a string to a 1x1 string array.
Converts a character vector to a string.

Converts an NxK character vector to
an NxK string array.
Converts an NxK matrix to a
character matrix.

Converts a floating point scalar to a
string.

Converts a matrix to a string array
using a C language format
specification.

Loads ASCII or binary file into string.
Checks one string array against
another and returns

Returns the intersection of two string
vectors (or matrices), with duplicates
removed.

Loads a string file (. £ st file).
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lower

parse

putf
stocv

stof

strcombine

strindx

strlen
strput
strrindx

strsect

strsplit

strsplitPad

strtof

Converts a string to lowercase.

Parses a string, returning a character
vector of tokens.

Writes a string to disk file.
Converts a string to a character vector.

Converts a string to floating point
numbers.

Converts an NxM string array to an
Nx1 string vector by combining each
element in a column separated by a
user-defined delimiter string.

Finds starting location of one string in
another string.
Returns length of a string.

Lays a substring over a string.

Finds starting location of one string in
another string, searching from the end
to the start of the string.

Extracts a substring of a string.

Splits an Nx1 string vector into an
NxK string array of the individual
tokens.

Splits an Nx1 string vector into an
NxK string array of the individual
tokens. Pads on the right with null
strings.

Converts a string array to a numeric
matrix.
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strtofcplx

strtriml

strtrimr

strtrunc

strtruncl

strtruncpad

strtruncr

token

upper
vals
varget

vargetl

varput

Converts a string array to a complex
numeric matrix.

Strips all whitespace characters from
the left side of each element in a string
array.

Strips all whitespace characters from
the right side of each element in a
string array.

Truncates all elements of a string
array to not longer than the specified
number of characters.

Truncates the left side of all elements
of a string array by a user-specified
number of characters.

Truncates all elements of a string
array to the specified number of
characters, adding spaces on the end
as needed to achieve the exact length.
Truncates the right side of all elements
of a string array by a user-specified
number of characters.

Extracts the leading token from a
string.

Changes a string to uppercase.
Converts a string to ASCII values.

Accesses the global variable named
by a string.

Accesses the local variable named by
a string.

Assigns a global variable named by a
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string.
varputl Assigns a local variable named by a
string.

strlen, strindx, strrindx, and strsect can be used together to parse
strings.

Use £tos to print to a string.

To create a list of generic variable names (X1,X2,X3,X4,... for example), use
ftocv.

34.15 Time and Date Functions

date Returns current system date.
datestr Formats date as "mm/dd/yy".
datestring Formats date as "mm/dd/yyyy".
datestrymd Formats date as "yyyymmdd".
dayinyr Returns day number of a date.
dayofweek Returns day of week.

dtdate Creates a matrix in DT scalar format.
dtday Creates a matrix in DT scalar format

containing only the year, month, and
day. Time of day information is
zeroed out.

dttime Creates a matrix in DT scalar format
containing only the hour, minute, and
second. The date information is
zeroed out.

dttodtv Converts DT scalar format to DTV
vector format.
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dttostr

dttoutc

dtvnormal

dtvtodt

dtvtoutc

etdays
ethsec

etstr
hsec

strtodt

time
timedt

timestr

timeutc

todaydt

Converts a matrix containing dates in
DT scalar format to a string array.

Converts DT scalar format to UTC
scalar format.

Normalizes a date and time (DTV)
vector.

Converts DTV vector format to DT
scalar format.

Converts DTV vector format to UTC
scalar format.

Difference between two times in days.

Difference between two times in
hundredths of a second.

Converts elapsed time to string.
Returns elapsed time since midnight in
hundredths of a second.

Converts a string array of dates to a
matrix in DT scalar format.

Returns current system time.

Returns system date and time in DT
scalar format.

Formats time as "hh :mm: ss".
Returns the number of seconds since
January 1, 1970 Greenwich Mean
Time.

Returns system date in DT scalar
format. The time returned is always
midnight (00:00:00), the beginning of
the returned day.
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utctodt Converts UTC scalar formatto DT
scalar format.
utctodtwv Converts UTC scalar format to DTV

vector format.

Use hsec to time segments of code. For example,
et = hsec;
X = y*y;

et = hsec - et;

will time the GAUSS multiplication operator.

34.16 Console I/0

con Requests console input, creates
matrix.

cons Requests console input, creates string.

key Gets the next key from the keyboard
buffer. If buffer is empty, returns a 0.

keyav Checks if keystroke is available.

keyw Gets the next key from the keyboard
buffer. If buffer is empty, waits for a
key.

wait Waits for a keystroke.

waitc Flushes buffer, then waits for a
keystroke.

key can be used to trap most keystrokes. For example, the following loop will
trap the ALT-H key combination:
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kk = 0;

do until kk == 1035;
kk = key;

endo;

Other key combinations, function keys and cursor key movement can also be
trapped. See key.

cons and con can be used to request information from the console. keyw,
wait, and waitc will wait for a keystroke.

34.17 Output Functions
34.17.1 Text Output

cls Clears the window.

comlog Controls interactive command
logging.

csrcol Gets column position of cursor on
window.

csrlin Gets row position of cursor on
window.

ed Accesses an alternate editor.

edit Edits a file with the GAUSS editor.

format Defines format of matrix printing.

formatcv Sets the character data format used by
printfmt.

formatnv Sets the numeric data format used by
printfmt.

header Prints a header for a report.

headermt Prints a header for a report.

locate Positions the cursor on the window.
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output
outwidth
print
printdos

printfm

printfmt

satostrC

screen [on | off]

tab

Redirects print statements to
auxiliary output.

Sets line width of auxiliary output.
Prints to window.

Prints a string for special handling by
the OS.

Prints matrices using a different format
for each column.

Prints character, numeric, or mixed
matrix using a default format
controlled by the functions
formatcv and formatnv.
Copies from one string array to
another using a C language format
specifier string for each element.
Directs/suppresses print statements
to window.

Positions the cursor on the current
line.

The results of all printing can be sent to an output file using output. This file
can then be printed or ported as an ASCII file to other software.

To produces boxes, etc. using characters from the extended ASCII set, use

chrs.

34.17.2 DOS Compatibility Windows

doswin

DOSWinCloseall

Opens the DOS compatibility
window with default settings.
Closes the DOS compatibility
window.
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DOSWinOpen Opens the DOS compatibility

window and gives it the specified title
and attributes.

34.18 GAUSS Graphics

This section summarizes all procedures available within the GAUSS graphics system. A
general usage description will be found in GAUSS GRAPHICS, CHAPTER 1.

34.18.1 Graph Types

plotArea Creates a cumulative area plot.

plotBar Creates a bar plot.

plotBox Creates a box plot.

plotContour Creates a contour plot.

plotHist Calculates and creates a frequency
histogram plot.

plotHistF Creates a histogram plot from a vector
of frequencies.

plotHistP Calculates and creates a percentage
frequency histogram plot.

plotLogLog Creates a 2-dimensional line plot with
logarithmic scaling of the both the X
and Y axes.

plotLogX Creates a 2-dimensional line plot with
logarithmic scaling of the X axis.

plotLogY Creates a 2-dimensional line plot with
logarithmic scaling of the Y axis.

plotPolar Creates a polar plot.

plotScatter Creates a 2-dimensional scatter plot.
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plotSurface
plotTs
plotXYy

plotAddArea

plotAddBar

plotAddBox

plotAddHist

plotAddHistF

plotAddHistP

plotAddPolar

plotAddScatter

plotAddTsS

plotAddXY

34.18.3 Plot Control

plotClearLayout

Creates a 3-dimensional surface plot.
Creates a graph of time series data.
Creates a 2-dimensional line plot.

34.18.2 Adding Data to Existing Graphs

Adds a cumulative area plot to an
existing 2-D graph.

Adds a bar or a set of bars to an
existing 2-D graph.

Adds a box plot to an existing 2-D
graph.

Adds a histogram to an existing 2-D
graph.

Adds a frequency histogram to an
existing 2-D graph.

Adds a percent frequency histogram
to an existing 2-D graph.

Adds a graph using polar coordinates
to an existing polar graph.

Adds a set of points to an existing 2-D
graph.

Adds a curve of time series data to an
existing time series plot.

Adds an XY plot to an existing 2-D
graph.

Clears any previously set plot layouts.
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plotCustomLayout

plotGetDefaults

plotLayout

plotOpenWindow

plotSave

plotSetAxesPen
plotSetBar

plotSetBkdColor
plotSetFill

plotSetGrid

plotSetLegend
plotSetLineColor
plotSetLineStyle
plotSetLineSymbol

plotSetLineThickness

plotSetNewWindow

plotSetTitle

Plots a graph of user-specified size at
a user-specified location.

Gets default settings for graph types.

Divides a plot into a grid of subplots
and assigns the cell location in which
to draw the next created graph.

Opens a new, empty graph whicow to
be used by the next drawn graph.

Saves the last created graph to a user
specified file type.

Sets the color for the axes line.

Sets the fill style and format of bars in
a histogram or bar graph.

Sets background color of a graph.
Settings for the background grid of a
plot.

Controls the settings for the
background grid of a plot.

Adds a legend to a graph.

Sets line colors for a graph.

Sets line styles for a graph.

Sets line symbols displayed on the
plotted points of a graph.

Sets line thickness for a graph.

Sets whether or not graph should be
drawn in the same window or a new
window.

Controls the settings for the title for a
graph.
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plotSetWhichYAxis

plotSetXLabel

plotSetXRange
plotSetXTicCount

plotSetXTicInterval

plotSetXTicLabel

plotSetYLabel

plotSetYRange
plotSet¥TicCount

plotSetZLabel

34.18.4 Annotation Control

annotationGetDefaults

annotationSetBkd

Assigns curves to the right or left Y-
axis.

Controls the settings for the X-axis
label on a graph.

Sets the range for the X-axis.

Controls the number of major tics on
the X-axis of'a 2-D plot.

Controls the interval between X-axis
tic labels and also allows the user to
specify the first tic to be labeled for 2-
D time series graphs.

Controls the formatting and angle of
X-axis tic labels for 2-D time series
graphs.

Controls the settings for the Y-axis
label on a graph.

Sets the range for the y-axis.

Controls the number of major tics on
the y-axis of a 2-D plot.

Controls the settings for the Z-axis
label on a graph.

Fills in an instance of a
plotAnnotation structure
with default values.

Sets the background color
and transparency level for
a textbox, rectangle or
ellipse.
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annotationSetFont

annotationSetLineColor

annotationSetLineStyle

annotationSetLineThickness

34.19 PQG Graphics

Sets the font properties of
a plotAnnotation structure
for controlling text boxes
added to a graph.

Sets the line color for
textbox, rectangle or
ellipse borders as well as
the color for lines and
arrows.

Sets the line style for
textbox, rectangle or
ellipse borders as well as
the style for lines and
arrows.

Sets the line thickness for
textbox, rectangle or
ellipse borders as well as
the color for lines and
arrows.

This section summarizes all procedures and global variables available within the
PUBLICATION QUALITY GRAPHICS (PQG) System. A general usage description will be
found in PQG GRAPHICS COLORS. Note that PUBLICATION QUALITY GRAPHICS (PQG)
graphic functions are included as legacy code and have been replaced with new plot

functions.

34.19.1 Graph Types

bar Generates bar graph.
box Graphs data using the box graph
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contour

draw
hist
histf
histp
loglog
logx

logy
surface

Xy

Xyz

__paxes
_pcross

_pgrid

_pticout

__pxpmax

__pxsci

percentile method.

Graphs contour data.

Supplies additional graphic elements
to graphs.

Computes and graphs frequency
histogram.

Graphs a histogram given a vector of
frequency counts.

Graphs a percent frequency histogram
of a vector.

Graphs X,Y using logarithmic X and
Y axes.

Graphs X,Y using logarithmic X axis.
Graphs X,Y using logarithmic Y axis.
Graphs a 3-D surface.

Graphs X,Y using Cartesian
coordinate system.

Graphs X,Y,Z using 3-D Cartesian
coordinate system.

34.19.2 Axes Control and Scaling

Turns axes on or off.
Controls where axes intersect.
Controls major and minor grid lines.

Controls direction of tick marks on
axes.

Controls precision of numbers on X
axis.

Controls use of scientific notation on
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__pypmax
_pysci
_pzpmax
_pzsci

scale
scale3d
xtics
ytics

ztics

X axis.

Controls precision of numbers on Y
axis.

Controls use of scientific notation on
Y axis.

Controls precision of numbers on Z
axis.

Controls use of scientific notation on
7. axis.

Scales X,Y axes for 2-D plots.

Scales X,Y, and Z axes for 3-D plots.
Scales X axis and controls tick marks.
Scales Y axis and controls tick marks.
Scales Z axis and controls tick marks.

34.19.3 Text, Labels, Titles, and Fonts

_paxht
__pdate
_plegctl
_plegstr
_pmsgctl
_pmsgstr

__pnum

__pnumht
_ptitlht
asclabel

Controls size of axes labels.
Controls date string contents.

Sets location and size of plot legend.
Specifies legend text entries.
Controls message position.

Specifies message text.

Controls axes numeric labels and
orientation.

Controls size of axes numeric labels.
Controls main title size.

Defines character labels for tick
marks.
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fonts

title

xlabel
ylabel
zlabel

Loads fonts for labels, titles,
messages, and legend.

Specifies main title for graph.
Specifies X axis label.
Specifies Y axis label.
Specifies Z axis label.

34.19.4 Main Curve Lines and Symbols

_pboxctl
_pboxlim

_pcolor
_plctrl

_pltype
_plwidth

_pstype
_psymsiz

_pzclr

Controls box plotter.

Outputs percentile matrix from box
plotter.

Controls line color for main curves.
Controls main curve and frequency of
data symbols.

Controls line style for main curves.
Controls line thickness for main
curves.

Controls symbol type for main curves.
Controls symbol size for main curves.

Z level color control for contour
and surface.

34.19.5 Extra Lines and Symbols

_parrow
_parrow3
_perrbar
_pline

_pline3d

Creates arrows.

Creates arrows for 3-D graphs.
Plots error bars.

Plots extra lines and circles.
Plots extra lines for 3-D graphs.
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_psym
__psym3d

Plots extra symbols.
Plots extra symbols for 3-D graphs.

34.19.6 Graphic Panel, Page, and Plot Control

_pageshf

_pagesiz

_plotshf
_plotsiz
_protate
axmargin
begwind

endwind

getwind
loadwind

makewind

margin

nextwind
savewind
setwind

window

Shifts the graph for printer output.

Controls size of graph for printer
output.

Controls plot area position.

Controls plot area size.

Rotates the graph 90 degrees.
Controls axes margins and plot size.
Graphic panel initialization procedure.
Ends graphic panel manipulation;
displays graphs.

Gets current graphic panel number.

Loads a graphic panel configuration
from a file.

Creates graphic panel with specified
size and position.

Controls graph margins.

Sets to next available graphic panel
number.

Saves graphic panel configuration to a
file.

Sets to specified graphic panel
number.

Creates tiled graphic panels of equal
size.
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axmargin is preferred to the older plotsizand plotshf globals for
establishing an absolute plot size and position.

34.19.7 Output Options

__pscreen Controls graphics output to window.

_psilent Controls final beep.

_ptek Controls creation and name of
graphics.tkf file.

__pzoom Specifies zoom parameters.

graphprt Generates print, conversion file.

pagwin Sets the graphics viewer mode.

setvwrmode Sets the graphics viewer mode.

tkf2eps Converts . tkf file to Encapsulated
PostScript file.

tkf2ps Converts . tkf file to PostScript file.

34.19.8 Miscellaneous

__pbox Draws a border around graphic
panel/window.

__pcrop Controls cropping of graphics data
outside axes area.

_pframe Draws a frame around 2-D, 3-D plots.

__pmcolor Controls colors to be used for axes,
title, x and y labels, date, box, and
background.

graphset Resets all PQG globals to default
values.

rerun Displays most recently created graph.
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view

viewxyz

volume

Sets 3-D observer position in

workbox units.

Sets 3-D observer position in plot
coordinates.

Sets length, width, and height ratios of
3-D workbox.
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35 Command Reference

_____________________________________________________________________________________________ 35-51
ADS . 35-51
ACT 35-52
ACONCAT Ll 35-57
Y - 35-60
AIMAX ..o 35-62
AMCAN L.l 35-64
AmericanBinomCall ... . ... 35-66
AmericanBinomCall Greeks ... ... ... ... 35-68
AmericanBinomCall ImpVol ... . . . . ... 35-70
AmericanBinomPut ... ... 35-72
AmericanBinomPut Greeks ... ... 35-74
AmericanBinomPut ImpVol ... . ... . 35-76
AmericanBSCall ... . . 35-78
AmericanBSCall Greeks ... ... . 35-79
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AmericanBSCall ImpVol ... . . 35-81

AmericanBSPut ... 35-83
AmericanBSPut Greeks ... ... ... 35-84
AmericanBSPut ImpVol ... .. 35-86
QMU il 35-88
AU 35-91
annotationGetDefaults ... ... ... 35-93
annotationSetBkd ... .. 35-94
annotationSetFont ... ... 35-96
annotationSetLineColor ... ... 35-98
annotationSetLineStyle ... ... .. ... 35-100
annotationSetLineThickness ... ... .. .. ... 35-102
annualTradingDays ... ...l 35-104
ATCCOS - . oot et e e 35-105
ATCSII |l 35-106
areShaPe il 35-108
arrayalloc ... 35-109
ArraYINACX ol 35-111
ATTAYINIL ... 35-113
ATTAYLOMAt | .. 35-114
asciiload ...l 35-116
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ASTA il 35-119
ASTAS L. 35-121
ASUIN oL 35-124
AN L. 35-126
QAN . 35-127
AN POSE 35-129
AXMATZIN - 35-132
___________________________________________________________________________________________ 35-134
balance il 35-134
band .. 35-135
bandchol .. .. 35-137
bandcholsol . ... . 35-139
bandltsol ... .. 35-140
DaNArY il 35-142
bandsolpd ... . 35-144
072 35-145
base L0 |l 35-147
begwind ... 35-148
DSl o 35-149
DSy oL 35-150
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DO L 35-153
DOXCOX .o 35-155
break . 35-156
........................................................................................... 35-158
call L 35-158
CAfBeta . 35-159
cdfBetalny ... 35-161
cdfBinomial ... ... ... 35-163
cdfBinomiallnv .. ... 35-164
CAf BV 35-166
CAfBVN D 35-168
CAfBVN2e . 35-170
cdfCauchy . ... . 35-172
cdfCauchyIny . L 35-173
CdfChiC ..o 35-174
CAfChil _. . 35-176
cdfChine .. ... . 35-178
cdfChincIny ... . 35-179
CA XD 35-181
CAEXPINY il 35-182
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CAIENC 35-185
cdfFnCIny .. 35-186
cdfGam L 35-188
cdfGenPareto ... ... .l 35-190
cdfHyperGeo . ... o . 35-192
CdfLaplace ..o 35-194
cdfLaplacelnv ... . . 35-195
CAf L OIS IC . 35-195
cdfLogistiCIny .l 35-197
CA MV L. 35-197
CAfMIVNCE .. 35-198
CAIMIVING L 35-200
CAfMIVIN e il 35-202
CAIMIVECE .. 35-204
CA VL 35-207
CAIMIVE2e 35-209
cdfN, cdfNC il 35-211
cdfNegBinomial .. ... . .. 35-215
cdfNegBinomiallnv ... .. . 35-217
CAIN 2 .. 35-218
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CAfPOISSON ... ... 35-222
cdfPoissonInv ... ... 35-223
cdfRayleIgh 35-224
cdfRayleighlnv .. ... 35-226
CAE T C 35-227
CAfT T .o 35-229
CAfTNC . 35-230
CAf TV L 35-233
cdfWeibull .. L 35-235
cdfWeibulllnv ... ... 35-237
CAIT Lo 35-238
CeIl L 35-239
change Dir ... 35-241
CAIT il 35-241
chiBarSquare ... ... . 35-242
Chol L 35-244
choldn . 35-246
CholSOl .o 35-248
COIUD 35-250
CTS L 35-251
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ClOa g 35-254
ClOS L 35-255
closeall . .. 35-258
ClS 35-261
COQC L 35-262
code (dataloop) .. ... 35-265
CONS L 35-267
COIST 35-268
CcOmMbINALe .. ... 35-269
combinated ... 35-271
COMIOg 35-274
COMPIle 35-275
COMIPI X . 35-277
COMY L 35-278
CONA o 35-281
COMY . 35-282
COMIS o 35-283
CON S O e . 35-284
CONLINUC ... 35-288
COMEOUT il 35-290
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CONVeItSAtOSIT .. 35-292
CONVETESIItOSA .. ... ..o 35-293
COITIM, COITVC,COITX - o o oo oo e e e e e e e e e e e e e 35-294
COITINS,COTTXS - - - - o e e e e e e e e e e e e e e e e e 35-296
CO08 e 35-299
COSN .. 35-300
COUNES ... oot 35-301
COUNEWS L 35-303
ClCANC 35-305
CTOSSPIA Lo 35-312
CTOUL L. 35-313
CTOUD - 35-315
CSTCOL, CSTIIN - 35-317
csVReadM . 35-318
CSVReadS A .. 35-324
CUMPTOAC 35-328
CUMSUIMIC ..o, 35-330
CUIVE e e 35-331
CVEOS oL 35-333
CVEOSA ... 35-334
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datacreate ...l 35-336
datacreatecompleX ... ... . 35-338
datalist . L 35-341
dataload ... ... . 35-342
dataloop (dataloop) ... ... 35-344
data0OPeN .l 35-345
datasave ..l 35-347
date 35-348
At ST 35-349
datestring .. L 35-350
datestrymd .. 35-352
dayinyr 35-353
dayofweek ... . 35-354
dbAddDatabase ... ...l 35-355
AbCl0Se . .ol 35-357
dbCommit ...l 35-358
dbCreateQuUeTY ..o 35-359
dbEXeCQUeTY ... . 35-360
dbGetConnectOPtiONS ... ... ... i 35-361
dbGetDatabaseName ... .. ... ... .. 35-362
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dbGetDriverName ... 35-363

AbGEtDIIVETS(); . oo 35-364
dbGetHostName ... ... ... .. 35-365
dbGetLastErrorNum ... 35-365
dbGetLastErrorText ... .. . .. 35-366
dbGetNumericalPrecPolicy ... .. ... .. 35-366
dbGetPassword ... .. ... 35-367
dbGetPort .. 35-368
dbGetPrimaryIndex .. ... il 35-369
dbGetTableHeaders ......... ... ... ... 35-370
dbGetTables ... ... . 35-370
dbGetUserName ........ ... ... 35-371
dbHasFeature ... ... .. . . 35-372
dblsDriverAvailable ...... .. ...l 35-374
AbISO PO . 35-374
dblsOpenError . ... . 35-375
dbIsValid ... . 35-376
dbNumericalPrecPolicy ... ... L 35-377
AbOPeN L L 35-377
dbQueryBindValue ... .. . . 35-379
dbQueryClear ... 35-380
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AbQUeryCoOlS ... 35-380

dbQueryExecPrepared ... ... 35-381
dbQueryFetchAlIM .. . 35-382
dbQueryFetchA LS A 35-384
dbQueryFetchOneM .. .. . . .. 35-385
dbQueryFetchOneSA ... . 35-387
dbQueryFinish 35-388
dbQueryGetBoundValue ... ... ... . ... 35-389
dbQueryGetBoundValues ... .. ... 35-390
dbQueryGetField ... L 35-391
dbQueryGetLastErrorNum ... ... 35-393
dbQueryGetLastErrorText ... ... 35-393
dbQueryGetLastlnsertID ... ... .. ... 35-394
dbQueryGetLastQuUery . ... ... .. . 35-395
dbQueryGetNumRowsAffected ... ... ... .. ... 35-396
dbQueryGetPosItion ... ... ... .. .. 35-397
dbQuerylS ACtiVe . 35-398
dbQuerylsForwardOnly ... ... L 35-399
dbQuerylsNull ... . 35-400
dbQuerylsSelect . 35-401
dbQuerylsValid .. ... .. 35-402
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dbQueryPrepare ... 35-403

dbQUeTYROWS 35-405
dbQuerySeek ... . 35-406
dbQuerySeekFirst ... 35-407
dbQuerySeeklast ... ... .. 35-409
dbQuerySeekINexXt ... . . 35-410
dbQuerySeekPrevious ... ... ... 35-412
dbQuerySetForwardOnly ... ... ... 35-413
dbQuerySetNumericalPrecisionPolicy ... ... .. ... ... 35-414
dbRemoveDatabase ... ... ... .. 35-415
dbRoIIback ... 35-415
dbSetConnectOPLIONS . ... ... .ol 35-416
dbSetDatabaseName . ... ... ... ... 35-419
dbSetHostName . ... ... ... . il 35-420
dbSetPassword ... .. 35-421
dbSetPort .. 35-422
dbSetUserName ... ... .. . . 35-423
dbTransaction ... ...l 35-423
debUg . 35-425
declare il 35-425
delete L 35-431
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delete (dataloop) ... ... o .. 35-433

deleteFile .. il 35-434
delif L 35-435
AelrOWS .. 35-440
dense T oS ... 35-442
denseToSPRE .. . 35-443
denT0ZeT0 35-445
design L 35-447
Aot . 35-449
detl .. 35-451
4 35-452
o 1 35-453
QA 35-454
QA gV 35-457
digamIma 35-459
Albrary L 35-459
dllcall .o 35-462
do while,do until ... 35-464
dOS . 35-467
dOSWIN Lo 35-470
DOSWinCloseall . ... .. . . 35-470
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dotfeq,dotfge, dotfgt,dotfle,dotflt,dotfne ... .. ... ... ... ... ... ... 35-474
dotfeqmt,dotfgemt,dotfgtmt,dotflemt,dotfltmt,dotfnemt .......................... 35-476
AraW il 35-478
drop (dataloop) ... ..o 35-480
ASCreate .l 35-480
ASat . 35-481
dstatmt _ .. 35-486
dstatmtControlCreate ... . ... ... . 35-494
dtdate . 35-495
AtAay 35-496
AU il 35-497
AU Ot . 35-498
AEOS T 35-499
QEOULC 35-502
dtvnormal . 35-504
AEVtOAt 35-505
AEVEOULC .. 35-507
dUmMy L 35-508
UMMy T . 35-510
dummydn 35-512
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<o P 35-515
At 35-516
erfIny, erfC NV 35-517
A 35-518
<3 o 35-520
RNV 35-522
CIV . 35-523
elapsedTradingDays ... . . 35-525
O . 35-527
A L 35-528
endWind . 35-529
IVt . 35-530
COT 35-531
SOV 35-533
CqSOIVeMt _ il 35-538
eqSolvemtControlCreate ... ... ... 35-546
eqSolvemtOUtCreate ... ... .. 35-547
COSOIVE SOt . 35-549
(<) =) s (o 35-549
erfeplx,erfeeplX .. 35-551
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O O O 35-555
<3002 [ | 35-555
Ay S © ol 35-556
S NS C L. 35-557
] 1 5 35-559
EuropeanBinomCall .. ... ... . 35-560
EuropeanBinomCall Greeks ... ... ... ... ... .. ... 35-562
EuropeanBinomCall ImpVol ... ... . ... 35-564
EuropeanBinomPut ... . 35-566
EuropeanBinomPut Greeks ... ... . ... ... 35-567
EuropeanBinomPut ImpVol ... . . ... 35-570
EuropeanBSCall ... . 35-571
EuropeanBSCall _Greeks ... ... ... ... 35-573
EuropeanBSCall ImpVol ... . 35-575
EuropeanBSPut ... L 35-576
EuropeanBSPut Greeks ... . ... . 35-578
EuropeanBSPut ImpVol .. ... . . 35-580
CXCESINP] . 35-581
X ool 35-583
CXOC D 35-584
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extern (dataloop) .. ... L 35-587
eXteTnal L. 35-588
By 35-589
............................................................................................ 35-591
fehecKerT . 35-591
felearerr 35-592
feq.fge,fgt,fleflt,fne ... ... . . . 35-593
feqmt,fgemt, fgtmt, flemt, fltmt,fnemt ... ... ... 35-595
lush 35-597
35-597
15 S 35-598
1200 L 35-599
1001 S 35-602
123 35-605
DGOt 35-607
DO A il 35-608
Do S At 35-609
DO St L 35-610
eI O 35-611
BIleSa L 35-613
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MO 35-616
1 4 35-618
FONES 35-619
oD L 35-620
L) 35-622
format il 35-625
formateV . 35-635
formatny il 35-636
BDULS 35-637
ULt L 35-639
B8O 35-640
BT . 35-642
£71 1 R 35-643
OOV 35-644
BHOS 35-645
oSt . 35-649
___________________________________________________________________________________________ 35-652
GAMIMNA .. ...l 35-652
GAMIMAC X . 35-653
GAMMALL | ... 35-654
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gdaAPPeNd . 35-656
gdaCreate .. 35-658
gdaD Stat .. 35-659
gdaD StatMat .. 35-663
gdaGetIndex ... ...l 35-668
gdaGetNAME .. 35-669
gdaGetNamMes ... ... . 35-670
gdaGetOrders .. 35-672
BAaG et LY PO - .o 35-673
gdaGet Ty Pes . 35-675
gdaGetVarlnfo .. .. 35-676
gdalsCpIX . 35-678
gdaload ... . 35-680
BAaPaCK 35-684
gdaRead ...l 35-685
gdaReadByIndex ... ... 35-686
gdaReadSome ... . 35-687
gdaReadSparse ... ...l 35-690
gdaRead S ruct 35-691
gdaReportVarlnfo ... .. .. . 35-693
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BAa S AV . 35-694

gdaUpdate o 35-697
gdaUpdate AndPack ... ... . . 35-700
BAaV aTS . 35-701
gdaWTite . 35-702
gdaWrite 3 35-704
gdaWriteSOME . ... L 35-706
GO AT AY . 35-709
GetAIMS il 35-710
O L 35-711
getGAUSSHOME ... L 35-713
BT X . 35-714
getmatrixAD 35-716
GEINAME ... .. 35-718
getname T . 35-720
getNextTradingDay ... ... . 35-721
getNextWeekDay ... . 35-722
GO T . 35-723
GELNIINE .. 35-724
BOtOTAOTS . 35-725
getpath . 35-726
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getPreviousTradingDay ... .. ... 35-728

getPreviousWeekDay ... . 35-729
e ROW . 35-729
getscalard D 35-731
getscalardD i 35-732
et Tt R OW . 35-734
BtWINA 35-735
Sl 35-736
BOSUD 35-760
B0t . 35-763
gradM T .. 35-765
gradM T 35-766
gradM T T 35-768
gradM T T m .. 35-770
gradp, gradeplX ... 35-772
Fes 21 o) 110) o A 35-774
BEAPNS Ot . 35-777
___________________________________________________________________________________________ 35-778
hasimag . . 35-778
header .l 35-779
headermt .. .. 35-781
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hesSM T .. 35-783
hesSMIT g o 35-785
heSSM T g W . 35-786
heSSM T 35-788
hessM MW 35-790
hesSM T T .. 35-792
hesSM T T g 35-794
heSSM T T GW . 35-795
hessM T T .. 35-797
heSSM T W 35-799
hessp, hessCpIX ... 35-801
ISt . 35-802
ISt . 35-804
St L 35-805
NSO C 35-807
PR 35-809
if, else, elseif .. ... 35-809
TMAE 35-810
include ol 35-812
IOV 35-813
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INAICOS .. 35-816
IS . 35-818
Indicest ... 35-819
Indicestn i 35-821
ANV 35-822
INASaV .. 35-824
integrate Ld .. . .. 35-825
11817 a 221 ¥ 35-830
I ZEAt3 35-832
I L il 35-835
I L 35-839
TN L 35-843
INNDA . 35-847
INthpControlCreate ... ... . 35-851
Intquadl o 35-852
INEQUA D . 35-855
INEQUAA 35-859
11813 (T 35-863
It AV Sa .. 35-865
IS Ot 35-866
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IS D L 35-871
IV, VP L 35-872
I S W D 35-874
ISP X 35-875
ISCPIXE . 35-876
SN Ll 35-877
ISINFNANMISS . 35-878
SIS S 35-879
IO 35-881
K 35-883
keep (dataloop) ... oo 35-883
ROy . 35-884
RO YaV 35-885
RO YW 35-886
KeYWoOrd . 35-886
| RS 35-889
lag (dataloop) ... ..o 35-889
LAl 35-890
X a o R 35-891
lapeighb o 35-893

35-24



lapeighi 35-895

APl gD 35-897
lapeighvi « 35-899
DT 35-901
lapgeigh . . 35-902
lapgeighv 35-904
AP gV < 35-906
lapgSVACSt 35-907
AP S VAS . 35-910
LA S VASt 35-912
lapgschur . il 35-915
lapSVACUSY . 35-920
laPSVAS .. 35-922
lapSVAUSY 35-924
1Al 35-925
IdISOl - . 35-927
Lot L 35-929
b L 35-933
ATy 35-936
Hlineson, HlINesOfT 35-940
HNSOIVe L L 35-941
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I L 35-943
IncdfOvn L.l 35-945
Incdfbvn? 35-946
Incdfmvn _ .. 35-948
Incdfn . 35-949
Incdfn? 35-949
Incdfne ..o 35-951
Infact . L 35-952
IngammacPlX ... 35-954
Inpdfmvn _ .. 35-955
InpA IVt 35-956
Inpdfn Lol 35-957
InpAft 35-958
load, loadf, loadk, loadm, loadp, loads ............................................ 35-959
loadarray ... L 35-964
loadd ..o 35-966
loadstruct ... 35-967
loadwind ... 35-968
local L 35-969
OCate L 35-970
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0SSNt il 35-972
loessmtControlCreate ... ... ... .. ... 35-974
O 35-975
l0glOg L 35-976
0K 35-977
O Y - oo 35-978
loopnextindex ... ... . il 35-979
oW T 35-982
lowmat, lowmatl 35-984
iSOl 35-985
L 35-986
LSOl L 35-988

__________________________________________________________________________________________ 35-989
mMachEPSIlON . 35-989
make (dataloop) ... ... .. 35-989
MAKEVATS il 35-990
makewind .. 35-992
MATEIN L. 35-994
matalloc .. 35-995
MAtINGt L. 35-996
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IMNAXC - oo 35-998
MAXINAC 35-999
IMAXYV - o 35-1001
IMAXVEC - o - e oo e e e e e e e e 35-1003
MAXDYICS 35-1004
MBESSEI 35-1005
IMNEANC - - - oo oo e e e e 35-1008
MEAIAN 35-1009
10115 40510 ) A 35-1011
METEEVAT .. ..o 35-1012
ININC oo e 35-1014
MININAC 35-1015
MINV - oo 35-1017
IMUSS, IUSSTV - oo e e e e e e e e e e 35-1018
INESSEX - o oo oo 35-1021
MOMENE . o e 35-1023
MOMENtd 35-1025
MOVINZAVE . L.l 35-1027
movingave EXpW gt .l 35-1028
movingave W gt ... 35-1029
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__________________________________________________________________________________________ 35-1033
DCW o 35-1033
NeXUNACX . .. 35-1034
NEXN, NEXINCVI | .. e e 35-1036
NeXtWINA .. 35-1038
D008 L 35-1039
10101 35-1041
101011 1 35-1043
nuMCOMINAtIONS .. ... .. 35-1044
__________________________________________________________________________________________ 35-1046
O0S il 35-1046
OlSIt . 35-1052
olsmtControlCreate ... . ... ... ... il 35-1060
Ol T o 35-1062
OlSQI 35-1063
OSSOt il 35-1064
OMICS 35-1065
OPCIL - 35-1066
OPtN, OPIC VI | 35-1073
o) 1 o 35-1075
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OUIDUL oo 35-1076

outtyp (dataloop) . ... . 35-1080
outwidth .l 35-1081
P ol 35-1082
PACT il 35-1082
packed T oS .o . 35-1091
PACKE 35-1093
DTS ..o 35-1095
PAUSE il 35-1099
pdfBinomial ... 35-1099
pdfCauchy .. .. 35-1101
PA XD 35-1102
pdfGenPareto ... ... 35-1103
PATHYPerGeo . . 35-1105
PAI L aplaCe . 35-1107
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