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4. Use the RSX-11M/M-PLUS task-builder to task-build the object
file of your program with the object files of your Scientific
Subroutines. The /FP switch tells the task-builder to |use
the floating point unit. Use the /FP switch 1f you use
FORTRAN IV and your system has a floating point unit. Always

use the /FP switch if you use FORTRAN 77 since your system
always has a floating-point unit. Type:

>TKB prog|[/FP]=prog,subl,sub2,...subn(re)

where: prog 1s the name of your FORTRAN program.

subl 1s the name of the first Scientific Subroutine
you want to task-build.

subn 1is the name of the last Scientific Subroutine
you want to task-build.

You can specify as many object files as you wish for input.

However, 1f vyour list of input files will use more than one

line on your terminal, you should see the RSX-11M/M-PLUS Task

Builder Manual for information about how to 1nput files using
multiple lines.

To avoid task-building individual subroutines to your

program, you can place the subroutines in a library. See
Section B.6

5. ﬁun the task. Type:

> RUN progCrer)

where: prog 1s the name of your executable program.

For more information about compiling, 1linking, and running FORTRAN

programs, see the RSX-11M/M-PLUS Guide to Program Development, the
IAS/RSX-11 FORTRAN IV User's Guide, and the PDP-11 FORTRAN 77 User's

Guide.

B.6 USING LIBRARIES

Once you decide which of the Scientific Subroutines you will use most
frequently, you can task-build them to your programs more easily by
placing them in a library. When you place them in a library, vyou do
not need to list each individual subroutine in the TKB command line.
You only need to list the library name. When you place them 1in the
system library, SYSLIB.OLB, you do not even need to list the library

name 1n the TKB command 1line. The RSX-11M/M-PLUS task-builder
automatically searches the system library for a subroutine or function
needed by a program.

For example, suppose your compiled program, MYPROG.OBJ, <calls the

compilled subroutines ABSNT .OBJ, BOUND.OBJ, and GAUSS.OBJ. To
task-build MYPROG, you have to type:

>TKB MYPROG [ /FP]=MYPROG,ABSNT, BOUND,GAUSS (*D)

If you place the subroutines in a library in vyour UIC, called, for
example, MYLIB.OLB, you task-build MYPROG by typing:

>TKB MYPROG [/FP]=MYPROG,MYLIB/LB (R’
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You have to use the /LB switch to tell RSX-11M/M-PLUS that MYLIB 1s a
library file. However, 1if you add the subroutines to the system
library, SYSLIB.OLB, you task-build MYPROG by typing:

> TKB MYPROG [ /FP]=MYPROG (RtD)

To create a library from the Scientific Subroutines you compile, use
the RSX 1librarian program, LBR. You may also use LBR to add modules
to or delete modules from a library at a later time. This 1includes
the system library, SYSLIB.OLB. See the RSX-11 Utilities Manual for
information about LBR. '
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APPENDIX C

ALPHABETICAL INDEX OF SUBROUTINES

This appendix contains an alphabetical 1list of the Scientific
Subroutines with the approximate number of words of memory required

for each object file, and a list of any subroutines and functions it
calls.

Subroutines preceded by an asterisk may produce a warning message when

compiled with the FORTRAN IV compiler. These warning messages can be
1gnored.

The file extension .ext is .FOR for subroutines in the RT-11 operating
system and .FTN for subroutines in the RSX-11lM operating system.

Approximate
Object File

Subroutine Length Subroutine Called
ABSNT.ext 79 words

ARRAY.ext 142 words

AUTO.ext 145 words

AVCAL.ext 228 words

AVDAT.ext 248 words

BESI.ext 385 words

BESJ.ext 393 words

BESK.ext 659 words

BESY.ext 690 words

BOUND.ext 215 words

*CADD.ext 83 words uses LOC
CANOR.ext 814 words uses MINV,NROOT,LEIGEN
*CCPY.ext 713 words uses LOC
*CCUT.ext 135 words uses LOC
CELl.ext 122 words

CEL2.ext 183 words

CHISQ.ext 314 words

CINT.ext 79 words

CORRE.ext 944 words uses DATA (user)
CROSS.ext 207 words

CS.ext 319 words

CSRT.ext 257 words uses LOC,CCPY
*CSUM.ext 84 words uses LOC
*CTAB.ext 168 words uses LOC,CADD
*CTIE.ext 140 words uses LOC
*DCLA.ext 49 words uses LOC
*DCPY.ext 53 words uses LOC
DISCR.ext 698 words

DMATX.ext 318 words

EIGEN.ext 983 words

EXPI.ext 372 words

EXSMO.ext 200 words
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Subroutine

FORIF.ext

FORIT.ext
GAMMA.ext

GAUSS.ext

GDATA.ext
GMADD.ext

GMPRD.ext
GMSUB.ext
GMTRA.ext
GTPRD.ext
KRANK.ext
LEP.ext
LOAD.ext

LOC.ext
*MADD.ext

*MATA.ext
MCPY.ext
MEANQ.ext
MEFUN.ext

MINV.ext
MOMEN.ext

*MPRD.ext

*MSTR.ext
*MSUB.ext

MTRA.ext

MULTR.ext
NROOT.ext
ORDER.ext
PADD.ext

PADDM.ext

PCLA.ext
PCLD.ext
PDER.ext
PDIV.ext

PGCD.ext
PILD.ext
PINT.ext

PMPY.ext

PNORM.ext
POLRT.ext

PQSD.ext
PSUB.ext

PVAL.ext

PVSUB.ext

QATR.ext
QSF.ext

QTEST.ext

*RADD.ext
RANK.ext
*RCPY.ext
RCUT.ext
RECP.ext
RINT.ext
RKGS.ext

*RKl.ext

RK2.ext
*RSRT.ext
*RSUM.ext
*RTAB.ext
*RTIE.ext

Approximate
Object File

Length

282

267
241

61
511
49
117
49

64
112
465

94

17
110
235
181

54
481

58
702
352
210
113
235

88
458
544
171
120
125

47

70

69
171

107
57
71

109
41

850
69

121
49

138

341

624

168
8 3

179
73

135

49

80

1040

465

196
278
8 4

168
155

words
words
words
words

words
words

words
words
words
words
words
words
words
words
words

words
words
words
words
words
words
words
words
words
words
words
words
words
words
words
words
words
words
words
words

words
words
words
words
words
words
words
words
words
words

words
words
words
words

words
words
words
words
words
words

words
words
words

words
words
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Subroutine Called

uses external function

usSes

uses

uses
uses

usSes

uses

uses

usSes

uses

uses
uses

uses
uses

uses

uses
usSes

uses
usSes

uses
uses
uses
usSes
uses

RANK,TIE

LOC
LOC
LOC

LOC,
LOC

LOC
LOC

external function

LOC,MCPY

EIGEN

PNORM

PDIV,
PQSD

PMPY,
exter
LOC

LOC
LOC

2 sub
exter

exter
LOC

LOC

PNORM

PADDM, PCLA
nal function

routines
nal function
nal function

LOC,RADD

LOC
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Approximate
Object File

Subroutine Length Subroutine Called
RTMI.ext 545 words uses external function
RTNI.ext 163 words uses subroutine
RTWI.ext 196 words uses external function
SADD.ext 57 words uses LOC
SCLA.ext 49 words uses LOC
SCMA.ext 96 words

SDIV.ext 67 words uses LOC
SICI.ext 375 words

SIMQ.ext 469 words

SMO.ext 120 words

SMPY.ext 37 words uses LOC
SRANK.ext 324 words uses RANK,TIE
SRMA.ext 97 words

SSUB.ext 57 words uses LOC
SUBMX.ext 100 words

SUBST.ext 187 words uses subroutine
TABl.ext 526 words

TAB2.ext 976 words

TALLY.ext 326 words

TIE.ext 164 words

*TPRD.ext 207 words uses LOC
TRACE.ext 124 words

TTSTT.ext 477 words

TWOAV.ext 246 words uses

UTEST.ext 260 words uses RANK,TIE
VARMX.ext 1089 words

WTEST.ext 370 words uses

*XCPY.ext 108 words uses LOC
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ABSNT subroutine, 2-1

Adding,
matrices, 3-10, 3-13
matrix columns, 3-3
matrix rows, 3-20
polynomials, 3-48, 3-49
scalars to matrix elements,

3-25, 3-26
ALL command, B-2, B-5, B-7
Alphabetical index of

subroutines, C-1 to C-3
Analysis,
dlscriminant, 2-17, 2-18
factor, 2-19, 2-20
Analysis of variance
subroutines, 2-15 to 2-17
Applying patches,
See maklng corrections
Applying functions to
matrices, 3-15, 3-16
ARRAY subroutine, 3-2, 3-3
Arrays,
converting, 3-2, 3-3
subroutine, 1-2
ASN command, B-14
ASSIGN command, A-10
Assigning logical names, A-10,
B-14
AUTO subroutine, 2-21, 2-22
Autocovariliances,
finding, 2-20, 2-21
AVCAL subroutine, 2-15
AVDAT subroutine, 2-15, 2-16

/BAD=[AUTO] switch, B-3, B-4,
B-8
/BADBLOCKS switch, A-3, A-4
Bad Block Locator Utility
(BAD), B-3, B-6, B-8
BESI subroutine, 3-38
BESJ subroutine, 3-38, 3-39
BESK subroutine, 3-39, 3-40
Bessel functions,
I, 3-38
J, 3-38, 3-39
K, 3-39, 3-40
Y, 3-40
BESY subroutine, 3-40
BOUND subroutine, 2-1, 2-2
Building submatrices,
2-2, 2-3
Building subroutine
libraries, A-13, B-17
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CADD subroutine, 3-3, 3-4
Calculating,

chl-square, 2-24

elgenvalues and
elgenvectors, 2-14, 3-1

elliptic integrals, 3-40,
3-41

exponential integrals, 3-42

Fourlier coefficients, 3-36,

3-37
Fresnel 1nteqgrals, 3-41, 3-42
GAMMA functions, 3-42, 3-43
Legendre polynomials, 3-43
loading, 2-19, 2-20
matrix determinants, 3-2
matrix element reciprocals,
3-21, 3-22
mean and standard deviation,
27
mean square, 2-16, 2-17
means of variables, 2-18, 2-19
product-moment correlation
coefficients, 2-9, 2-10
sines and cosines, 3-43, 3-44

vector subscripts, 3-12, 3-13
vectors, 3-32

Calculating correlation

factor,
due to tles, 2-27

Calculus,

operator delta, 2-15
operator sigma, 2-15

Canonlcal correlation

subroutines, 2-13

CANOR subroutine, 2-13, 2-14
Central limit theorem, 2-30
CCPY subroutine, 3-4
CCUT subroutine, 3-4
CEL]1 subroutine, 3-40
CEL2 subroutine, 3-41

Changing matrix storage modes,

3-17

CHISQ subroutine, 2-24

CINT subroutine, 3-5
Classifying variables, 2-5, 2-6
Cochran Q-test, 2-25

Columns of a matrix (see

matrix columns)

Command qualifiers

see swltches

Commands,

ALL, B-2, B-5, B-7
ASN, B-14

ASSIGN, A-10

COPY, A-2



INDEX (CONT.)
Commands (Cont.) CTAB subroutine, 3-7
EDI, B-16 CTIE subroutine, 3-8
EDIT, A-11 Cuttlng a matrix,
/7, B-16 by,
FMT, B-3, B-5, B-7 column, 3-4
FOR, B-16 row, 3-21
FORMAT, A-2, A-3, A-4
FORTRAN, A-12
INI, B-4, B-6, B-8 -
INITIALIZE, A-3, A-4 Data screening subroutines,
LIBRARY, A-14 2-1 to 2-6
LINK, A-12 DCLA subroutine, 3-9
RUN, A-12, B-17 DCPY subroutine, 3-9
SQUEEZE, A-2, A-3, A-4 /DENS=HIGH switch, B-3, B-5, B-7
TKB, B-17, B-18 Differential equations,
UFD, B-8 integrating, 3-35
Computing Bessel functions, solving, 3-33
I, 3-38 DISCR subroutine, 2-17, 2-18
J, 3-38, 3-39 Derivatives,
K, 3-39, 3-40 polynomial, 3-50, 3-51
Y, 3-40 subset vector, 2-3
Converting data arrays, 3-2 Deriving a subset vector, 2-3
COPY command, A-2 Deviation,
Copying, calculating mean and
a matrix column, 3-4 standard, 2-7
diagonal matrix elements, Diagonal matrices, 1-2
3-9 Diagonalization method, 3-1
distribution volumes, Disc save and compress
A-2, B-2 utility, B-4, B-6, B-8
matrices, 3-15 Discriminant analysis, 2-17 to 2-19
matrix rows, 3-20 Discriminant analysis
on the, subroutines, 2-17 to 2-19
RSX-11M/M-PLUS system, Distribution kit, 1-3, A-2, B-2
B-2 to B-8 copying, A-2 to A-5, B-2 to B-8
RT-11 system, A-2 to A-5 Dividing,
submatrices, 3-30, 3-31 matrix elements by scalars,
Copyilng a DOS-11 distribution 3-27
volume, B-7 polynomials, 3-51, 3-54, 3-55
Copying with only two Divisors,
mass storage devices, A-3, B-4 polynomial, 3-52
Copyilng with three or DMATX subroutine, 2-18, 2-19
more mass storage devices, A-2, DMOU command, B-4, B-8
B-2 /DO switch, B-9
CORRE subroutine, 2-9 Double density,
Corrections, making, A-5, B-9 speclfying,
Correlation subroutine, 2-9 RSX-11M/M-PLUS, B-3, B-5, B-7
Counting ties, 2-27 RT-11, A-3, A-4
/CREATE switch, A-11 DSC utility, B-4, B-7
Creating programs DSCS8 utility, B-6, B-7
RSX-11M/M-PLUS, B-16
RT-11, A-11
Creating subroutine libraries,
A-13, B-17 EDI command, B-16
Cross-covariances, EDIT command, A-11
finding, 2-22 Editing files, A-11, B-16
CROSS subroutine, 2-22 EIGEN subroutine, 3-1
CS subroutine, 3-41 Elgenvalues and eigenvectors,
CSRT subroutine, 3-6 calculating, 2-14, 3-1

CSUM subroutine, 3-6
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Elementary statistics
subroutines, 2-7 to 2-9
Elliptic integrals, 3-40, 3-41
Equations,
integrating differential,
3-35
nonlinear, 3-45, 3-46
simultaneous linear, 3-44
solving differential, 3-33
Error conditions, A-10, B-15
Evaluating polynomials, 3-52,
3-53, 3-55, 3-56
EXPI subroutine, 3-42
Exponential integrals, 3-42
Exponential smoothed series,
2-23
EXSMO subroutine, 2-23

F'/7 command, B-16
Factor analysis, 2-20
Factor analysis subroutines,
2-19 to 2-21
File protection, A-5, B-9
File,
object length, C-1
Filtering a series, 2-23
Finding,
autocovarliances, 2-21, 2-22
cross—-covarlances, 2-22
moments, 2-8

polynomial derivatives, 3-50
polynomial divisors,
3-52
polynomial integrals,
3-53
polynomial roots, 3-47, 3-48
smoothed time series, 2-23
T-statistics, 2-8
FLX utility, B-9
FMT command, B-3, B-5, B-7
FOR command, B-16
/FOR switch, B-2, B-7
FORIF subroutine, 3-36, 3-37
FORIT subroutine, 3-37
FORMAT command, A-2, A-3, A-4
Formatting disks and diskettes,

RS5X-11M/M-PLUS, B-3, B-5, B-7

RT-11, A-2, A-3, A-4
FORTRAN command, A-12
Fourler analysis subroutines,

3-36
Fourier coefficients,

calculating, 3-36, 3-37
/FP switch, B-17
Fresnel integrals, 3-41

Friedman two-way analysis of
varliance test, 2-27
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Functions,
GAMMA, 3-42, 3-43

special subroutines, 3-38 to
3-472

GAMMA functions, 3-42, 3-43
GAMMA subroutine, 3-42
Gauss-Jordan method, 2-11, 2-12
GAUSS subroutine, 2-30

GDATA subroutine, 2-12, 2-13
General matrices, 1-2

GMADD subroutine, 3-10
GMPRD subroutine, 3-10, 3-11
GMSUB subroutine, 3-11
GMTRA subroutine, 3-11
GTPRD subroutine, 3-12

Indirect command files
RSX-11M/M-PLUS, B-9 to B-14
RT-11, A-5 to A-10

INI command, B-4, B-6, B-8

INITIALIZE command, A-3, A-4

Inittializing volumes,

RSX-11M/M-PLUS, B-4, B-6, B-8
RT-11, A-3, A-4
Installation requirements,
RSX-11M/M-PLUS, B-1
RT-11, A-1
Installing SSP,
RSX-11M/M-PLUS, B-1
RT-11, A-1
Integrals,
approximation, 3-31, 3-32
elliptic, 3-40, 3-41
exponential, 3-42
Fresnel, 3-41
polynomial, 3-53

Integrating differential
equations, 3-35

Integration and differentiation
subroutines, 3-31 to 3-36

Interchanging,

matrix columns, 3-5
matrix rows, 3-22

Intercorrelation of variables,
2-11, 2-12

Introduction to manual, 1-1

Inverting a matrix, 3-2

Kalser's varimax rotation,
2-21

Kendall coefficient of
concordance, 2-29
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KRANK subroutine, 2-25

Landen's Transformation, 3-41
Length of subroutine object
files, C-1
LEP subroutine, 3-43
/LI switch, B-3, B-5, B-8
Libraries,
subroutine, A-13, B-17
LIBRARY command, A-14
Linear equations subroutine,
3—-44
Linear regression analysis,
2-10
LINK command, A-12
List of,
subroutines, C-1
test programs, A-
LOAD subroutine, 2-
Load1lng,
calculating, 2-19
LOC subroutine, 3-12

, B-11
9

MADD subroutine, 3-13
Makilng corrections, A-5, B-9
Making subroutine libraries,
A-13, B-17
Mann-Whitney U-test, 2-28
Manual,
introduction, 1-1
overview, 1-1
MATA subroutine, 3-14
Mathematical operations, 3-1 to
3-56
Matrices, 1-2
adding, 3-10, 3-13
applying functions, 3-15
copylng, 3-15
diagonal, 1-2
general, 1-2
multiplying, 3-10, 3-16
postmultiplying, 3-29
premultiplying, 3-12, 3-14
subtracting, 3-11, 3-18
symmetric, 1-2
tieing, 3-8, 3-25
transposing, 3-11, 3-19,
3-29
Matrix, 1-2
determinants, 3-2
lnversion, 3-2
storage modes, 3-17

Matrix columns,
adding, 3-3
cutting, 3-4
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Matrix columns (Cont.)
Interchanging, 3-5
multiplying by scalars, 3-27
sorting, 3-6
summing elements, 3-6, 3-7
tabulating, 3-7

Matrix diagonal,
scalar substitution, 3-9

Matrix elements,
adding scalars, 3-25, 3-26
calculating reciprocal, 3-21,

3-22
copying, 3-9
dividing by scalars, 3-27
multiplying by scalars, 3-28
setting equal to scalars,
3-26
subtracting scalars, 3-29
summing, 3-6, 3-7, 3-23

Matrix rows,
adding, 3-20
copying, 3-20
cutting, 3-21
lnterchanging, 3-22
multiplying by scalars, 3-28
sorting, 3-22
summing elements, 3-23
tabulating, 3-24

Matrix subroutines, 3-2

MCPY subroutine, 3-15

Mean and standard deviation,
calculating, 2-7

Mean square, 2-16

MEANQ subroutine, 2-16

Means of variables,
calculating, 2-18, 2-19

Method,
diagonalization, 3-1
Gauss-Jordan, 2-11
Newton's iteration, 3-46
power residue, 2-30
Romberg's extrapolation,

3-31
Runge-Kutta, 3-33
Wegsteln's l1teration, 3-47

MFUN subroutine, 3-15

MINV subroutine, 3-2

Missing values test, 2-1

MOMEN subroutine, 2-8

Moments,
finding, 2-8

MOU command, B-2, B-5, B-7

MPRD subroutine, 3-16

MSTR subroutine, 3-17
MSUB subroutine, 3-18
MTRA subroutine, 3-19

Multiple linear regression
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Multiple linear regression
subroutines, 2-10 to 2-12
Multiplying,
matrices, 3-10, 3-16
matrix columns by scalars,

3-27

matrix elements by scalars,
3-28, 3-29

matrix rows by scalars,
3-28

Multiplying polynomials, 3-53
by constants, 3-49
MULTR subroutine, 2-10, 2-11

Newton's iteration method,
3-46
Newton-Raphson iterative
technique, 3-47
Nonllnear equations,
solving, 3-45, 3-46
Nonlinear equations
subroutines, 3-45
Nonparametric statistical
subroutines, 2-24
/NOPROTECTION switch, A-5
Normalizing polynomials, 3-54
NROOT subroutine, 2-14

Object files,
length, C-1
Object file length of
subroutines, C-1
Operating procedures, A-1, B-1
Operator delta calculus, 2-15

Operator sigma calculus, 2-15
ORDER subroutine, 2-11, 2-12

Orthogonal rotations, 2-20
/OUTPUT switch, A-3, A-4
Overview,

manual, 1-1

subroutines, 1-1, C-1

PADD subroutine, 3-48
PADDM subroutine, 3-49
Patches,

See makilng corrections
PCLA subroutine, 3-50

PCLD subroutine, 3-50

PDER subroutine, 3-50

PDIV subroutine, 3-51

Performing linear synthetic
division, 3-50

PGCD subroutine, 3-52
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PILD subroutine, 3-52
PINT subroutine, 3-53
PMPY subroutine, 3-53
PNORM subroutine, 3-54
POLRT subroutine, 3-47, 3-48
Polynomial operations
subroutines, 3-48 to 3-56
Polynomial regression
subroutine, 2-12, 2-13
Polynomials,
adding, 3-48, 3-49
dividing, 3-51, 3-54, 3-55
evaluating, 3-52, 3-53, 3-55,
3-56
finding,
derivatives, 3-50, 3-51
divisors, 3-52
lntegrals, 3-53
roots, 3-47
Legendre, 3-43
normalizing, 3-54
replacing, 3-50
substituting, 3-56
subtracting, 3-55
Population samples,
testing, 2-27, 2-28
Postmultiplying matrices, 3-29,
3-30
Power residue method, 2-30
PQSD subroutine, 3-54, 3-55
Premultiplying matrices, 3-12,
3-14
Protecting files, A-5, B-9
/PROTECTION switch, A-5
Product-moment correlation
coefficients,
calculating, 2-9, 2-10
PSUB subroutine, 3-55
PVAL subroutine, 3-55
PVSUB subroutine, 3-56

QATR subroutine, 3-31

QSF subroutine, 3-32

Q-test, 2-25

QTEST subroutine, 2-25

Qualifiers command,
see swiltches

RADD subroutine, 3-19
Random number generator
subroutine, 2-29
RANK subroutine, 2-26
Ranking vectors, 2-26

RCPY subroutine, 3-20
RCUT subroutine, 3-21
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RECP subroutine, 3-21

Scilentific Subroutines
Reterences, 2-30, 3-57 (Cont.)

/REMOVE switch, A-13 distribution kit, 1-3
Replacing polynomials, 3-50 overview, 1-1
Requlirements, SCLA subroutine, 3-26
Installation, SCMA subroutine, 3-27
RSX-11M/M-PLUS, B-1 SDIV subroutine, 3-27
RT-11, A-1 /SEGMENTS switch, A-3, A-4
RINT subroutine, 3-22 Selection,
RKGS subroutine, 3-33 from,
RK1 subroutine, 3-35 a set, 2-1
RKZ2 subroutine, 3-35 wlthin bounds, 2-1
Romberg's extrapolation Serles,
method, 3-31 filtering, 2-23
Romberg's principle, 3-32 smoothing, 2-23
Roots of polynomials Setting matrix elements equal
subroutine, 3-47 to scalars, 3-26
Rotations, SICI subroutine, 3-43
orthogonal, 2-20 SIMQ subroutine, 3-44
Rows of a matrix (see Silmultaneous linear equations,
matrix rows) solving, 3-44
/RS switch, B-9 /SINGLEDENSITY switch, A-3, A-4
RSRT subroutine, 3-22 SMO subroutine, 2-23
RS5UM subroutine, 3-23 Smoothed series,
RSX-11M/M-PLUS, exponential, 2-23
using a library, B-17 finding, 2-23
compliling subroutines, B-16 Smoothing a series, 2-23
copylng files, B-2 SMPY subroutine, 3-28
creatling programs, B-16 Solving,
table of subroutines, B-11 differential equations, 3-33
verifying subroutines, B-14 nonlinear equations, 3-45,
RTAB subroutine, 3-24 3-46
RTIE subroutine, 3-25 silmultaneous linear
RTMI subroutine, 3-45 equations, 3-44
RTNI subroutine, 3-46 Sorting,
RTWI subroutine, 3-46, 3-47 matrix,
RT-11, columns, 3-6
using a library, A-13 rows, 3-22
compliling subroutines, A-12 Spearman rank correlation
copylng files, A-2 coeftficient, 2-26
creating programs, A-11 Speclal matrix operations
table of subroutines, A-7 subroutines, 3-1
verifying subroutines, A-9 Speclal subroutine operations
RUN command, A-12, B-17 and functions, 3-38
Runge-Kutta, SQUEEZE command, A-2, A-3, A-4
formula, 3-34 Squeezing a disk or diskette,
method, 3-33 A-2, A-3, A-4
process, 3-35 SRANK subroutine, 2-26
Running, SRMA subroutine, 3-28, 3-29
test programs, A-9, B-14 SSUB subroutine, 3-29

Standard deviation,
calculating, 2-7
Statistical subroutines, 2-1 to 2-31

SADD subroutine, 3-25, 3-26 Storage modes,
Sclentific Subroutines, matrix, 3-17
using a library, A-13, B-17 Storing scientific subroutines,
complling, A-12, B-16 A-11, B-15
creating a calling program, Storing variance analysis
A-11, B-16 data, 2-15
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INDEX (CONT.)

Submatrices, Subroutine (Cont.)
building, 2-2 LOC, 3-12

copying, 3-30 MADD, 3-13

SUBMX subroutine, 2-2 MATA, 3-14

SUBST subroutine, 2-3 Matrix subroutines, 3-2

Subroutine, MCPY, 3-15
ABSNT, 2-1 MEANQ, 2-16
ARRAY, 3-2 MFUN, 3-15
arrays, 1-2 MINV, 3-2
AUTO, 2-21 MOMEN, 2-8
AVCAL, 2-15 MPRD, 3-16
AVDAT, 2-15 MSTR, 3-17
BESI, 3-38 MSUB, 3-18
BESJ, 3-38 MTRA, 3-19
BESK, 3-39 MULTR, 2-10

BESY, 3-40 Nonparametric
BOUND, 2-1 statistical, 2-24
CADD, 3-3 NROOT, 2-14
CANOR, 2-13 ORDER, 2-11
CCPY, 3-4 PADD, 3-48
CCUT, 3-4 PADDM, 3-49
CEL1, 3-40 PCLA, 3-50
CEL2, 3-41 PCLD, 3-50
CHISQ, 2-24 PDER, 3-50
CINT, 3-5 PDIV, 3-51
CORRE, 2-9 PGCD, 3-52
correlation, 2-9 PILD, 3-52
CROSS, 2-22 PINT, 3-53
CS, 3-41 PMPY, 3-53
CSRT, 3-6 PNORM, 3-54
CSUM, 3-6 POLRT, 3-47
CTAB, 3-7 polynomial
CTIE, 3-8 regression, 2-12
DCLA, 3-9 PQSD, 3-54
DCPY, 3-9 PSUB, 3-55
DISCR, 2-17 PVAL, 3-55
DMATX, 2-18 PVSUB, 3-56
EIGEN, 3-1 QATR, 3-31
EXPI, 3-42 QSF, 3-32
EXSMO, 2-23 QTEST, 2-25
FORIF, 3-36 RADD, 3-19
FORIT, 3-37 random number generator,
Fourier analysis, 3-36 2-29
GAMMA, 3-42 RANK, 2-26
GAUSS, 2-30 RCPY, 3-20
GDATA, 2-12 RCUT, 3-21
GMADD, 3-10 RECP, 3-21
GMPRD, 3-10 RINT, 3-22
GMSUB, 3-11 RKGS, 3-33
GMTRA, 3-11 RK1, 3-35
GTPRD, 3-12 RK2, 3-35
Integration and RSRT, 3-22
and differentiation, 3-31 RSUM, 3-23
KRANK, 2-25 RTAB, 3-24
LEP, 3-43 RTIE, 3-25
libraries, RTMI, 3-45
using, A-13, B-17 RTNI, 3-46
linear equations, 3-44 RTWI, 3-46
LOAD, 2-19 SADD, 3-25
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Subroutine
SCLA, 3-
SCMA, 3-
SDIV, 3-
SICI,
SIMQ,
SMO,
SMPY,
SRANK,
SRMA,
SSUB,
SUBMX,
SUBST,
TAB1,
TAB2,

3 -
2—2
3 -

2
3 -
3 -

2

XCPY,
Subroutine

3 -

(Cont.)
26
27
27
4 3
44
3
28
-26
28
29
-2

Sy

analysis of variance,
canonlical correlation,

data scr

eening,

) -

1

discriminant analysis,
elementary statistics,

factor a
Fourier

nalysis,
analysis,

lntegration and

differentiation,

matrix,

3-2

2-19

3-36

3-31

2-15

INDEX

2-13

2-17

2=

multiple linear regression,

2-10

nonlinear equations,

3 -

45

nonparametric statistical,

2-24

overview,

1-1

polynomial operations,
speclal matrix operations,

3-1
statisti
time ser

Substituting polynomials,

2-1
2-21

cal,
l1es,

Subtracting,

matrices,

polynomi

scalars from matrix
elements,

Summling,
matrix,

column elements,
row elements,

Swltches,

/BAD=[AUTO],

3-11,
als, 3-55

3-29

B-3'

3 -

3 -

18

3-6
23

B-4,

3-4

-

B-8

8

56

Index-8

(CONT.)

Switches (Cont.)
/BADBLOCKS, A-3,
/CREATE, A-11
/DENS=HIGH, B-3,
/DMOU, B-4, B-8
/DO, B-9
/FOR, B-2,
/FP, B-=17
/LI, B-3, B-5, B-8
/MOU, B-2, B-5, B-7
/NOPROTECTION, A-5
/OUTPUT, A-3, A-4
/PROTECTION, A-5
/REMOVE, A-13
/SEGMENTS, A-3, A-4
/SINGLEDENSITY, A-3, A-4
/WAIT, A-4

Symmetric matrices,

A-4

B-5, B-7

B-5, B-7

1-2

T-statlstics,
finding, 2-8
Tabulating,
matrix,
columns, 3-7
rows, 3-24
vartirables, 2-5
TABl subroutine,
TAB2 subroutine,
TALLY subroutine,
Techniqgue,
Newton-Raphson,
Test,
Missing values,
Q, 2-25
Two-way analysis of

2=-5
2-5
2=

3 -

47

2-1

varliance, 2-27
U, 2-28
Test fi1les, A-4, B-4

Test programs,

running, A-9, B-14
Testing,
population samples, 2-27,
2-28
varliable,
associliation, 2-29
correlation, 2-25, 2-26
SSP software,
see verlfying
Theorem,
central limit, 2-30
TIE subroutine, 2-27
Tielng matrices, 3-8, 3-25

Time series subroutines,
TKB command, B-17, B-18
TPRD subroutine, 3-29
TRACE subroutine, 2-20

2-21



INDEX (CONT.)

Transformation, classifying, 2-5
Landen's, 3-41 intercorrelation, 2-11
Iransposing, matrices, 3-11, tabulating, 2-5
3-19, 3-29 testing,
TTSTT subroutine, 2-8 assoclation, 3-29
TWOAV subroutine, 2-27 correlation, 2-25, 2-26

Variance analysis data,
storing, 2-15
VARMX subroutine, 2-20

U-test, 2-28 Vectors,
UFD command, B-8 calculating, 3-32
Using scientific subroutines ranking, 2-26
ln programs, Verifying SSP software
RSX-11M/M-PLUS, B-16 RSX-11M/M-PLUS, B-9
RT-11, A-11 RT-11, A-5
Using subroutine libraries,
A-13, B-17
UTEST subroutine, 2-28
Utillities, /WAIT switch, A-4
BAD, B-3, B-6, B-8 Wegsteiln's iteration method,
DSC, B-4, b-7 3-47
DSCS8, B-6, B-7 WTEST subroutine, 2-29
FLX, B-9

XCPY subroutine, 3-30
Variables,

calculating means, 2-18
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READER’S COMMENTS

T'his form i1s for document comments only. DIGITAL will use comments sub-

mitted on this form at the company’s discretion. If you require a written reply

and are eligible to receive one under Software Performance Report (SPR) ser-
vice, submit your comments on an SPR form.

Did you find this manual understandable, usable, and well-organized? Please make
suggestions for improvement.

Did you find errors in this manual? If so, specify the error and the page number.

Please indicate the type of reader that you most nearly represent.

L] Assembly language programmer
[ Higher-level language programmer
(] Occasional programmer (experienced)

L] User with little programming experience
L] Student programmer

L] Other (please specify)

Name Date

Organization Telephone

Street

City State —_______ Zip Code

or Country
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