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INTRODUCTION

Each subroutine in the Scientific Subroutine Package is documented by means of
a flowchart. In the guide to the flowcharts each flowchart is listed under a
general heading: statistics, special matrix operations, matrices, or other
mathematics; and under a subheading relating to its basic function.

SYMBOLS USED

Figure 1 illustrates the various blocks used in the flowcharts and their parti-
cular meaning. Lines connecting these blocks are made up of asterisks.
Arrows showing the direction of flow are represented by a '"V' for downward,
a left parenthesis " (" for right to left, and a right parenthesis )" for left to
right. Special symbols are used for mathematical operators within the flow-
chart boxes. These are "*", "&'", and "-" for multiplication, addition, and
subtraction respectively.

BLOCK NUMBERING

Numbers appearing inside the connector circles refer to the chart block
location on the page; these are numbered vertically zero to nine and horizon-
tally A to C. Numbers shown outside the blocks correspond to FORTRAN
statement numbers in the programs.

EQUATIONS
Many of the flowcharts contain references to equation numbers. These equations

can be found in the mathematical description for the particular subroutines in
the Programmer's Manual.



@ Enter or exit block

Processor block

Modification block

Decision block

Call to subroutine block

Connector to block within page

O ' Connector to block on another page

Figure 1. Flowchart blocks



GUIDE TO FLOWCHARTS -

FLOWCHARTS
Statistics
Data Screening

TALLY — totals, means, standard deviations,
minimums, and maximums. . . . . .
BOUND — selection of observations w1th1n bounds .
SUBST — subset selection from observation matrix
ABSNT — detection of missing data. . . . .. . .
TAB1 — tabulation of data (1 variable) . . . . . .
TAB2 — tabulation of data (2 variables) .
SUBMX — build subset matrix . .

Elementary Statistics

MOMEN — first four moments. . . . . . . . . .
TTSTT — tests on population means .

Correlation

CORRE — means, standard deviations, and
correlations . . « « ¢ v v v e v e e e e e

Multiple Linear Regression

ORDER — rearrangement of intercorrelations.
MULTR — multiple regression and correlation

Polynomial Regression
GDATA - daté generation .
Canonical Correlation
CANOR — canonical correlation . . . . . e e

NROOT — Eigenvalues and Eigenvectors of a spec:.al
nonsymmetric matrix .
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Analysis of Variance

AVDAT — data storage allocation.
AVCAL — Zand Aoperation .
MEANQ@ — mean square operation

Discriminant Analysis

DMATX — means and dispersion matrix
DISCR — discriminant functions

Factor Analysis

TRACE — cumulative percentage of Eigenvalues .

LOAD — factor loading

VARMX — varimax rotation .
Time Series

AUTO — autocovariances

"CROSS — crosscovariances .

SMO — application of filter r'oeff101ents (Welghts)

EXSMO — triple exponential smoothing .

Nonparametric Statistics

CHISQ — x2 test for a contingency table
UTEST — Mann-Whitney U test.

TWOAV — Friedman two-way analysis of variance .

QTEST — Cochran Q test .

SRANK — Spearman rank correlation .

KRANK — Kendall rank correlation.

WTEST — Kendall coefficient of concordance
RANK — rank observations .. .
TIE — calculation of ties in ranked observatlons .

Random Number Generators

RANDU - uniform random numbers
GAUSS — normal random numbers .
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Special Matrix Operations

MINV — matrix inversion. . . . . . . e e e
EIGEN — Eigenvalues and Eigenvectors of a real
symmetric matrix . . . . . e e e
SIMQ — solution of s1multaneous 11near algebram
eqUAtIONS . &+ v v 4 v v e e e e e e e e e e e e e
Matrices

GMADD - add two general matrices. . . . . . . . . . .
GMSUB — subtract two general matrices. . . . . . . . .

GMPRD — product of two general matrices.

GMTRA — transpose a general maftrix . . .
GTPRD — transpose product of two general matrlces .
MADD — add two matrices . . '
MSUB — subtract two matrices . . . . . .

MPRD — matrix product (row into column) .

MTRA — transpose a matrix .

TPRD — transpose product . . . . . e e
MATA - transpose product of matrix by 1tse1f

SADD —add scalartomatrix. . . . . . . « « ¢ « . .
SSUB — subtract scalar from a matrix. . . . . .

SMPY — matrix multiplied by a scalar... . . . . . . . .

SDIV — matrix divided by scalar . .

RADD — add row of one matrix to row of another matr1x

CADD — add column of one matrix to column of another
matrix . e eee e .

SRMA — scalar multlply row and add to another TOW. .

SCMA — scalar multiply column and add to another column.

RINT — interchangetwo rows. . . . . . . . « . . . .+ .

CINT — interchange two columns

RSUM — sum the rows of a matrix.

CSUM — sum the columns of a matrix .

RTAB — tabulate the rowsof amatrix . . . . . . . . . .

CTAB — tabulate the columns of a matrix

RSRT — sort matrixrows . . . . . .« . « . .

CSRT — sort matrix columns . . \

RCUT — partition row-wise. . . « + « + « + « « « .
CCUT — partition column-wise . . . . . . .

RTIE — adjoin two matrices row-wise . . . . . . . . . .
CTIE — adjoin two matrices column-wise e e e e
MCPY — matrix copy . . . . e e e e e e

XCPY — copy submatrix from given matrlx.
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RCPY — copy row of matrix into vector...

CCPY — copy column of matrix into vector .

DCPY — copy diagonal of matrix into vector.

SCLA — matrix clear and add scalar .

DCLA — replace diagonal with scalar.

MSTR — storage conversion.

MFUN -~ matrix transformation by a functlon .

RECP — reciprocal function for MFUN .

LOC — location in compressed-stored matrix . .

ARRAY — vector storage-double dimensioned storage
conversion .

Other Mathematics

Integration

QUADR — integral of tabulated function by quadrature

SMPSN — integral of given function by Simpson's rule

RK1 — integral of first-order differential equation by
Runge-Kutta method . .

RK2 — tabulated integral of flrst—order dlfferentlal
equation by Runge-Kutta method

RK3 — tabulated integral of a system of six flrst—-order

differential equations by Runge-Kutta method.
Fourier Analysis

FORIF — Fourier analysis of a given function .
FORIT — Fourier analysis of a tabulated function

Special Operations and Mathematical Functions

GAMMA — gamma function .

LEGEN — Legendre polynomial

BESJ — J Bessel function .

BESY — Y Bessel function. e e e e e
BESI — I Bessel function . . . . . . . . . . .
BESK — K Bessel function. . e e
CELI1 — elliptic integral of the f1rst kmd e
CELI2 — elliptic integral of the second kind .
EXPI — exponential integral .
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SICI — sine and cosine integral. . . . . . . . . ..
CS — Fresnel integrals . . . . . . . .

Roots of Nonlinear Equations

RTWIT — refine estimate of root by‘Wegstein's iteration .

RTMIT — determine root within a range by Mueller's
iteration..................._.
RTNIT — refine estimate of root by Newton's iteration
Roots of Polynomial

POLRT — real and complex roots of polynomial .

Polynomial Operations

PADD — add two polynomials . . . .
PADDM — multiply polynomial by constant and add to
another polynomial . . . .

PCLA — replace one polynomial by another e e e
PSUB — subtract one polynomial from another. . .
PMPY — multiply two polynomials . . . . . . . . .
PDIV — divide one polynomial by another . . .
PQSD — quadratic synthetic division of a polynom1al
PVAL — value of a polynomial . . .
PVSUB — substitute variable of polynomlal by another
polynomial . . . . . . .
PCLD — complete linear d1v1s1on ..
PILD — evaluate polynomial and its first derlvatlve
PDER - derivative of a polynomial. . . . .
PINT — integral of a polynomial . .. .
PGCD — greatest common divisor of two polynom1als
PNORM — normalize coefficient vector of polynomial.
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SUBROUTINE BOUND
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