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Lt INTRODUCTION yEE N

THE COMPUTER CENTER MAKES AVAILABLE, IN ADDITION TO THE NOS/BE
OPFRATING SYSTEM, A MWIDE VARIETY OF BOTH SCIENTIFIC AND UTILITY
PROGRAMS, SURPROGRAMS AND CATALOGUED PROCEDURES. MOST OF THE ROUTINES
ARE MAINTAINFED IN LIBRARIES ON PERMANENT FILES AND MAY BE INVOKED BY
THE APPROPRIATE (LOADER) CONTROL CARDS. A FEW PROGRAMS ARE AVAILABLE
AS INDFPENNENT PERMANENT FILES.

THE CCLIR-SERTFS OF MANUALS CONTAINS THE FOLLOWING, WHICH DESCRIBE
THF CONTENTS OF THE VARIOUS LIBRARIES MAINTAINED BY THE COMPUTER
CENTER?

CoLIN ~ COMPUTER CENTEPRP LIBRARIES CMLD-77~-12
CCLIB/N -~ COMPUYER CENVER LIBRARIES/NSROC (SUBPROGRAMS) CMLD-77-15
CCLIR/P - COMPUTER CENTYER LIBRARIFS/PROFIL (PROCEDURES) CMLD-77-16
CrLIB/U -~ COMPUTER CENTER LIBRARIES/UTILITY (PROGRAMS) CMLD-77-17

CCLIR/M ~ COMPUTER CENVER LIBRARIES/MNSROC (PROGRAMS)

THIS MANUAL, CCLIB, IS A CRCSS-REFERENCE MANUAL WHICH DESCRIBES ALL
THF LTORARTIFS AND INDICATFS A SOURCE FOR MORE COMPLETE DOCUMENTATION ON
HOW TO USF THF ROUTINES IN THE LIBRARYES., REFERENCES MAY BE TO OTHER
PUBLISHFND RBOOKS, MACHINE-READABLE ODOCUMENTATION OR MASTER COPIES ON
FILF IN USER SERVICES. THE OTHER MANUALS 1IN THIS SERIES CONTAIN
MACHIN®-RFEADARLE DOCUMENTS,

ALL PEFERENCE MATERIAL IS AVAILABLE FOR PERUSAL IN USER SERVICES
(CARDEPOCKE 2LODG 17, ROOM 100, (202) 227-130735 ANNAPOLISS BLDG 100,
rRCCM 2-J, (301) 267-3343). COPIES OF THE CCLIB-SERIES MAY BE OBTAINED
FROM USER SERVICFES,

ey HOW TO USE THIS MANUAL S

THF ROUTINES ARE CLASSIFIED IN ONE OR MORE FUNCTIONAL CATEGORIES
(SEE PAGE 1-3 FOR A LISYT OF CATEGORIES). THEY ARE LISTED, BEGINNING ON
PAGF 1-6, UNDFR THF VARIOUS CATEGORIES., EACH ENTRY IN THIS LIST
INCICATES THE TYPE O0OF ROUTINE, THE LIBRARY (IF ANY) WHERE IT MAY BE
FOUNDy ANO THE LOCATION OF THE DETAILED DOCUMENT WHICH OESCRIBES I[ITS
USE.

THE ROUTINES LISTED IN THIS MANUAL ARE DIVIDED BY TYPE (PROGRAM,
SUBPROGRAM OR CATALOGUED PROCEDURE), IN CHAPTERS 2, 3 AND &,
RESPENTIVELY., THESE CHAPTERS NFSCRIBE THE VARIOUS LIBRARIES AVAILABLE
AND LTIST THE ROUTINES IN EACH LIBRARY (WIVTH A OESCRIPTIVE TITLE)
ALPHAQFTICALLY.
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s HOW TO PRINT INDIVIOUAL DOCUMENTS Ll

INCIVIDUAL DOCUMENTS FOR MANY ROUTINES MAY BE PRINTED BY ONE OF THE
FOLLCWING ¢

1) FQR LIRRARIES NSRDOC, PROFIL, UTILITY, MNSRDC, OTHER®S

JOBNAME yeeee
CHARGE yeoee
BREGTN,UTILITY,, PROGOOC, <LIBRARY>,, <ROUTINE>,0UTPUT,

2) FOP LISRARIES ARLNALGy, EISPACK, FUNPACK, IMSLS

JOBNAHF’"TI’....
CHARGE'....
BEGIN,NOCTAPE 4 <L IBPARY >, <cROUTINE>,0UTPUT.

WHFRE <LIBRARY> IS THE LIBRARY CONTAINING THE ROUTINE ]
<RNUTINE> IS THE NAME OF THE POUTINE WHOSE DOCUMENTATION IS
DESTRED.

* - PSFUNO-LIBRARY *OTHER® IS A COLLFCTION OF MISCELLANEOUS DOCUMENTS
NOT PRINTEN IN ANY MANUAL (SEE PAGE 2-11).
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ree FUNCTIONAL CATEGORIES e

FOLLOWING FUNCTIONAL CATEGORIES ARE USED AT DTNSRDC. THOSE

PRFCEDEN BY AN ASTERISK (*) ARE LOCAL OTNSRDC CATEGORIES. ALL OTHERS
ARE FRCM THE VIM (THE CDC USERS GROUP) LIST.

AD
A
A2
A3
At

eo
e1
e2
e3
P4

co
C1
~ 2

3

Cé

DO
C1
02
03
Cé

EO
E1l
E2
E3
EbL

Fo
F1
F2
F3
Fl

co
c1
62
G3
co
s
Gh
L J G’
. 68
* 69

ARITHMETIC ROUTINES
REAL NUMBERS

R OMPLEX NUMRERS
DECIMAL

I/0 ROUTINES

ELEMENTARY FUNCTIONS
TRIGONOMETRIC

HYPERBOLIC

EXPONENTIAL AND LOGARITHMIC
ROOTS ANOD POWERS

POLYNOMIALS AND SPECIAL FUNCTIONS

EVALUATION OF POLYNOMIALS

RNOOTS OF POLYOMIALS

EVALUATION OF SPECTAL FUNCTIONS (NON-STATISTICAL)
SIMULTANEOUS NON-LINEAR ALGEBRAIC EQUATIONS
SIMULTANEOUS TRANSCENDENTAL EQUATIONS

ROOTS OF FUNCTIONS

OPERATIONS ON FUNCTIONS AND SOLUTIONS OF DIFFERENVIAL EQUATIONS
NUMERICAL INTEGRATION

NUMERTICAL SOLUTIONS OF OROINARY OIFFERENTIAL EQUATIONS
NUMERTCAL SOLUTIONS OF PARTIAL DIFFERENTIAL EQUATIONS

NUMERICAL DIFFERENTIATION

INTERPOLATION AND APPROXIMATIONS
TABLFE LOOK-UP AND INTERPOLATION
CURVE FITTING

SMOOTHING

MINIMIZING OR MAXIMIZING A FUNCTION

OPERATIONS ON MATRICES, VECTORS & SIMULTANEOUS LINEAR EQUATIONS
VECTOR AND MATRIX OPERATIONS

ETIGENVALUES AND EIGENVECTORS

DETERMINANTS

SIMULTANEOUS LINEAR EQUATIONS

STATISTICAL ANALYSIS AND PROBABILITY

DATA REDUCTION (COMMON STATISTICAL PARAMETERS)
CNRRELATION AND REGRESSION ANALYSIS

SEQUENTIAL ANALYSIS

ANALYSIS OF VARIANCE

TIME SERIES

SPFCIAL FUNCTIONS (INCLUDES RANDOM NUMBERS AND PDF'S)
MULTIVARIATE ANALYSIS AND SCALE STATISTICS
NON-PARPAMETRIC METHODS AND STATISTICAL TESTS
STATISTICAL INFERENCE

invsiires e
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OPERATIONS RESEARCH TECHNTQUES, SIMULATION & MANAGEMENT SCIENCE

LINEAR PROGRAMMING

NON-LINFAR PROGRAMMING
TRANSPORTATION AND NETWORK CODES
SIMULATION MONELING

SIMULATION MODELS

CRITICAL PATH PROGRAMS

AUXILIARY PROGRAMS

CNMBINED

INPUT

BINARY

OCTAL

DFCIMAL

BCO (HOLLERITH)
T OMPOSITE

ouTPUT

BINARY

OCTAL

DECTMAL

BCO (HOLLFRITH)
PLOTTING
ANALOG
COMPOSITE

INTERNAL INFORMATION TRANSFER
EXTEPNAL-TO-EXTERNAL
INTERNAL-TO-INTERNAL (RELOCATION)
NISK

TAPE

OIRECT DATA DEVIGCES

EXECUTIVE ROUTINES

ASSEMALY

COMPILTNG

MONITORING

PREPROCESSING

DISASSEM3LY AND DERELATIVIZING
RFLATIVIZING

COMPUTER LANGUAGE TRANSLATOKRS

NATA HANDLING

SORTING

FCNVERSION AND/OR SCALING
MERGING

CHARACTER MANIPULATION
SEARCHINGy SEEKING, LOCATING
REPORT GENFRATORS

CCMPOSITE

DEBUGGING

TRAGCING AND TRAPPING

QUMPING

MEMORY VERIFICATION ANO SEARCHING
BREAKPOINT PRINTING

PAGE 1-4
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€0 STMULATION OF COMPUTERS AND DATA PROCESSORS (INTERPRETERS)
C1 OFF-LINE EQUIPMENT (LISTERS, REPRODUCERS, ETC.)

C3 COMPUTERS

C4 PSFUDO-COMPUTERS

CS SOFTWARE SIMULATION OF PERIPHERALS

73 COMPOSITE

P0 DTIAGNNSTICS (HARDWARE MALFUNCTION)

N0 SFRVICE OR HOUSEKEFPING, PROGRAMMING AIDS

C1L CLEAR/RESET

G2 CHECKSUM ACCUMULATION AND CORRECTION

€3 FILE MANIPULATION

C4 INTERNAL HOUSEKFEPING, SAVE, RESTORE, ETC.

65 PEPORT GENERATOR SUBROUTINES

06 PROGRAM NOCUMFNTATIONS FLOW CHARTS, DOCUMENT STANDARDIZATION
Q7 PROGRAM LIBRARY UTILITIES

€0 LOGIC AND SYMBOLIC

1 FORMAL LNGIC

R2 SYMBOL MANIPULATION

&3 LIST AND STRING PROCESSING
Rt TEXT FOITING

S0 TNFORMATION RETRIEVAL

T0 APPLICATIONS AND APPLICATION-ORIENYED PROGRAMS

T4 PHYSICS (INCLUDING NUCLEAR)

T2 CHEMISTRY

T3 OTHER PHYSICAL SCIENCES (GEOLOGY, ASTRONOMY, ETC.)
T4 FNGINFERING

T5 BUSINESS DATA PPOCESSING

T6 MANUFACTURING (NON-DATA) PROCESSING AND PROCESS CONTROL
Y7 MATHEMATICS ANN APPLIEO MATHEMATICS

TR SOCTAL AND BEHAVIORAL SCIENCES AND PSYCHOLOGY

T9 BINLOGICAL SCIENCES

710 RFGIONAL SCIENCES (GEOGRAPHY, URBAN PLANNING)

T11 CCMPUTER ASSISTED INSTRUCTION

U7 LINGUISTICS AND LANGUAGES

V0 GENFRAL PURPOSE UTILITY SUBROUTINES

Vi RANNOM NUMBER GENERATORS

V? GOM3INATORIAL GFNERATORSS PERMUTATIONS, COMBINATIONS & SUBSETS
V3 STANDARD AND SPFCIAL PROBLEMS

X0 NATA PFOUCTION

X1 RE-FOPMATTING, NECOMMUTATION, ERROR DIAGNOSIS

X2 EDITING

X3 CALIBRATION

X4 EVALUATION

X5 ANALYSIS (TIME-SERIFES ANALYSIS)

¥6 SIMULATION (GENERATE TEST DATA FOR OATA REDUCTION SYSTEM)

Y0 TINSTALLATION MOOIFICATION
Y1 INSTALLATION MODIFICATICN LIBRARY
Y2 NEWPL TAPE ONF INSTALLATION MOOIFICATIONS

20 ALL OTHERS
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59 LIST OF ROUTINES 8Y FUNCTIONAL CATEGORY PR
THE FOLLOWINS IS A LIST OF ROUTINES DISCUSSED IN THE CCLIB SERIES

MANUALS., EACH ROUTINE APPEARS UNOER THE CATEGORY(IES) TO WHICH IT
EFEN ASSIGNED.

EACH ENTRY HAS THE FOLLCWING FORM?

NAME/TYPE/LIB/DOC/

WHERE NAME IS THE ROUTINE NAME

(MAY BE ABBREVIATED TO FIT INTD 7 CHARACTERS (SPSS))

TYyPE IS THE KIND OF ROUTINE
D - MAIN PROGRAM™ ACTIVATED BY A DATA CARD (SPSS, COMRADE)
M - MAIN PROGRAM
P - PROCFEDURE
S = SUBPROGRAM

LI3 IS THE LIARARY CONTAINING THE ROUTINE
(THE NUMBER IN PARENTHESES FOLLOWING EACH LIBRARY NAME BELOW
IS THE PAGE IN THIS MANUAL WHERE THE LIBRARY IS DISCUSSED)
A = ARLNALG (3-2)

8 - RIMEN (2-1)
c - BIMEDP (2-3)
0 - EDSTAT (3-4)
€ - EISPACK (3-6)
F - FUNPACK (3-10)
I - TMSL (3-12)
M - MSL (3-34)
N - NSRDC (3-54)
P - PROFIL (4-1)
R - MNSRDC (2-4)
S - SPSS (2-5)
U - UTILITY (2-7)
BLANK - NOT IN A LIBRARY

nNC INDICATES THE MANUAL WHERE THE ROUTINE IS DOCUMENTED

- GCLIB/MNSRDGC (PROGRAMS)

- CCLIB/NSRDC (SUBPROGRA#S)

- CCLIB/PROFIL (PROCEDURES!

- NCRM (COMPUTER GCENTER REFERENCE MANUAL)
(MAY CONTAIN ENOUGH INFORMATION TO USE THE ROUTINE
OR A FURTHER REFERENCE.)

U - CCLIB/UTILITY (PROGRAMS)

» - USER SERVICES HAS THE DOCUMENT

3LANK FOR DOCUMENTATION LOCATION, SEE THE DISCUSSION OF

THAT LIBRARY IN THIS MANUAL

[ovzx
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AD ARITHMETIC ROUTINES

FAFRAC /S/M/ / HCF /S/M/7 / voCcPsS /S/1/ /
FFRAC /S/M/ / ICOMN /S/N/*/ XOR I/SIN/*/
FMFRAC /S/M/7 / LCM /S/M/ /
A1 REAL NUMBERS
AMCON /S/M/ 7/ NFILL /S/N/N/ .
ISUMIT /S/N/N/ SUMIT /S/N/N/

a2 CCMPLEX NUMBERS

CADR ISIMN/ 7/ COMBES /S/M/ / MLLLP /S/M/ 7/
i CBAREX /S/M/ / CePOIV /S/M/ 7/ POLYMUL/M/R/M/
g CCOMPE /S/M/ / CPOLRT /S/M/ / PSI /S/IN/*/
I CCONGR /S/M/ / CPTRAN /S/M/ / SUBDIA /S/M/ /
COFRIV /S/M/ / capIiv  /S/M/ /7 VALVEC /S/M/ /
CFBSUM /S/M/7 / CREV /SIM7 7 VECORD /S/M/ /
[ CGITRF /S/M/ / CSBR /SIN/ /7 ZAFUJ /S/M/ 7/
| CGLESM /S/M/ / CSHRNK /S/M/7 / ZAFUM /S/M/ /
CINPRO /S/M/ / ELRH1C /S/1/ / ZAFUR /S/M/ /
CINT /ISIM/ / ELRH2C /S/17 7/ ZCOUNT /S/M7 /
CITERF /S/M7 / ELZHC /S/17 / ICPOLY /S/1/ /
CLCIV /S/M/ 7 ELZVC /S/17 7 ZQADC /S/17 ¢/
CMPINV /S/N/N/ HARM /ISIM/ / ZQADR /S/1/ /
CMPYR /S/M/ 7 HELP /S/IMN/ 7
CNSLVL /S/M/ /7 HELP /S/IN/N/
81 TRIGONOMETRIC
COTAN /S/N/*/ S1IC1I /IS/IM/ 7/
B3 EXPONENTTAL AND LOGARITHMIC
CRAREX /S/M/ /
84 RGCTS AND PONWERS
DPROOT /S/N/N/ PROOT /S/N/N/ SUMPS /S/M/7 /

Cc1 EVALUATION OF POLYNOMIALS

ANR /S/IM/ 7 CQDIV /S/M/ 7/ PARFAC /S/M/ /
APOWR /S/N/*/ CREV /ISIMN/ 7 PDIV /1S/M/ /
B8POWR /S/N/*/ CSBR /SIM/ /7 POLDIV /S/N/*/
CAOR /S/M/ 7/ CSHRNK /S/M/ / POWRL /S/N/*/
CCOMPE /S/M/ 7/ DERIV /S/M/ / POWR2 /S/N/*/
CDERIV /S/M/ / EVREAL /S/M/ / PROD2 /S/N/*/
CLDIV /S/M/ / FMULYL /S/M/ / PTRAN /S/M/ /
GMPYR  /S/M/ / HIFAC /S/N/%/ QDIvV /ISI/M/7 /
CNSLVL /S/M/7 7/ IBCEVU /S/1/ 7/ REV /S/M/ /
COMPEV /S/M/ / ICSEVU /S/1/ 7/ SBR /IS/M/ /
COSEVL /S/M/7 7 LOIV /SIM/ 7/ SHRINK /S/M/7 /
CPDIV  /S/M/7 7/ MPYR /S/IM/7 7 SINEVL /S/Mr7 7/
CPTRAN /S/M/ / NSLVL /S/M/ 7/
c2 RNOTS OF POLYOMIALS

CINT /ISIN/ / MULLP /S/M/ ¢/ ZCPOLY /S/1/ /
CPOLRY /S/M/ / NROOTS /S/N/*/ IPOLR /S/17 ¢/
DPROOT /S/N/N/ POLYMUL/M/R/M/ ZQADC /S/17 ¢/
HELP /ISIMY 7 PROOT /S/M/ / ZQADR /S/17 7/
HELP /S/IN/N/ PROOT /S/N/N/ ZRPOLY /S/17 ¢/
INT /S/M/ / QUART /S/N/%/
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EVALUATION OF SPECIAL FUNCTIONS (NON-STATISTICAL)

OF DIFFERENTIAL EQUATIONS

AT ISIN/*/ DAW /SIF/ / MERFC
BFJYQ /S/N/*/ EI /S/IF/ / MERFCI
REJYL /S/N/*/ ELF /SIM/ /7 MERFI
3ESEIQ /S/F/ 7 ELIEM /S/F/ 7 MGAMMA
8ESEI1 /S/F/7 / ELIEL /S/F/ 7/ MLGAMA
BESEKQO /S/F/ / ELIKM /S/F/ / MMBSIO
BESEK1 /S/F/ 7/ ELIKL /S/F/ / MMBSI1
BESIO /S/F/ / ELIPE /S/F/ v MMBS JO
BESI1 /S/F/7 / ELIPK /S/F/ 7 MMB8SJ1
R€ESJ0  /S/F/ 7 ELK /SIM/ / MMBSKO
BESJ1 /S/F/ 7/ ELLY /SIN/*/ MMBSK1
BESKO /S/F/7 7/ ELLIP /S/N/*/ MMBSYN
BESK1 /S/F/7 / EL3 /S/IM/ 7/ MMDAW
BESNIS /S/M/7 / EONE /S/IF/ 7/ MMDEI
BESNKS /S/M/7 / ERF /S/M/ / MMDELE
BESSY /S/N/*/ ERF /S/IN/*/ MMDELK
BESSJ /S/N/*/ ERFINV /S/M/ / MMKELD
BESSK /S/N/%*/ ERROR /S/N/*/ MMKELO
SESSY /S/N/*/ EXPEI /S/F/ / MMKEL1
8FSY /S/F/ / EXPINT /S/N/*/ MNORIS
BSJ /S/M/ / FRESNEL/S/N/N/ NBESJ
RS J /SIN/IN/ GAMAIN /S/M/ / PSI
C3SF IS/IN/*/ GAMCAR /S/N/N/ pPSI
CEI3 /ISIN/*/ GAMMA /S/M/ / RBESY
CEL3 ISIM/ 7 GAMMA  /S/N/N/ SNCNON
CHESBEV /S/M/7 / HANKEL /S/M/ / VCONVO
CHTOL /S/M7 7/ LOGGAM /S/M/ / YNU
COMBES /S/M7 / LOGGAM /S/N/*/
COMBES /S/N/*/ MERF /S/1/ 7/

STMULTANEOUS NON-LINEAR ALGEBRAIC EQUATIONS
NFWT /SIM/ / NRSG /S/IM/ / RANWT
NONLYQ /S/M/7 / QNWY /ISIM/ / ZSYSTM

STMULTANFOUS TRANSCENDENTAL EQUATIONS
GNWT /SIM7 7/ RONWT /S/M/7 7/

RCCTS OF FUNCTIONS
RONTER /S/N/*/ ZANLYY /S/17 7/ ZREAL1
ZAFUJ /S/M7 / ZBRENT /S/1/ / ZREAL2
7AFUM  /S/M/7 / ZCOUNT /S/M/ /
ZAFUR /S/M/ 7 ZFALSE /S/717 7/

NPERATIONS ON FUNCTIONS AND SOLUTIONS
PACE /S5/M/7 / RATL /ISIM/ /

NUMERICAL INTEGRATION
DBCEVY /S/17 / LAGRAN /S/M/ / SIMP
n8CQ0V /S/17 / LAGUER /S/M/7 / SIMPRC
NCADRE /S/1/ 7/ LEGEND /S/M/ / SIMPUN
0r,SeoY /sS/s17 7/ PARBL /S/M/ 7/ TRGINT
FGI /S/IN/®/ QuAC /S/M7 7 UNCSPL
FNOL3 /S/N/*/ QUADG /S/N/N/ XFIL
GMI /ISIM7 /7 ROMBG /S/M/ /
HERMITY /S/M/ 7/ SICI /SIM/ 7/

PAGE 1-8

/S/1/
/S/1/
/S/1/
/S/71/
/S/1/
/S/1/
/S/1/
/S/1/
/S/1/
/S/1/
/S71/
/S/1/
/S/1/
/S/71/
/S/1/
/S/1/
/S/1/
/S/1/
/S/1/
/S/1/
/S/M/
/S/F/
/S/IN/*/
/S/IM/ /
/S/N/N/
/S/1vs ¢/
/S/F/ /

NN N NN N NNNSNSNNNNSNNNNSNANNSNNSNNS

/SI/M/ /
/S/17 7/

/S/17 7/
/S/17 7/

/ISIN/*/
/IS/IM/ 7
/SIN/*/
/1S/M7 7
/S/M/ /
/SIN/*/
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NUMERTCAL SOLUTIONS OF ORDINARY DIFFERENTIAL EQUATIONS

DASCRU /S717 / DVERK /S/1/
DREBS /S/17 7/ DVOGER /S/1/

NUMFRICAL SOLUTIONS OF PARTIAL DIFFERENTIAL

BLCKDQ /S/M/7 / LINBVP /S/M/
sveP /S/IM/ /7 NRKVS /S/M/
DRATEX /S/M/ / NRKVSH /S/M/

NUMFRTICAL DOIFFERENTIATION
COERIV /S/M7 7/ DERIV /S/M/
NCSEVU /S/17 7 DIFTA3 /S/M/

TNTERPOLATION AND APPRCXIMATIONS
COSEVL /S/M/7 7/ SINEVL /S/M/

TABLE LOCK-UP AND INTERPOLATION

ACFI /SIN/ 7 IBCIEU /S/1/
AITKEN /S/M/ / ICSICY /sS/1/
ATSM /SIM/ / IQHSCU /S/1/
CRDTAB /S/N/*/ IRATCU /S/1/
NISCOT /S/N/N/ LAGINY /S/M/
FRMRAN /S/N/*/ NRICH /S/M/
FRMRAZ2 /S/N/*/ ORTHON /S/M/
HRMT1 /S/M/ / PRICH /S/M/
HRMT2 /S/M/7 /7 RICH /S/IM/

CURVE FITTING

BSUBHT /S/M/ / FFT2 /S/17
CCONGR /S/M/ / FFT2RV /S/1/
CDECOM /S/M/ 7/ FFTS /S/N/*
CFCOME  /S/M/ 7 FHRNEW /S/M/
CHERAP /S/M7 / FITLIN /S/N/
CHEBEV /S/M/7 7 FLGNEW /S/M/
CoMCUB /S/M/ 7/ FLSCFY /S/M/
CURIC2 /S/M/7 7/ FOURAP /S/M/
ClURY /SIM/ /7 FOURI /S/M/
BIFTAB /S/M/ 7/ GMHAS  /S/N/*
FCGM2  /S/M/ 7 GMI /SrM/
FCLSQ /S/M/7 7/ I8CICU /S/1/
FOLSQ /S/M/7 7 ICSFKU /S71/
FFT /S/N/NY/ ICSvKU /S/1/
FFTP /S/17 7/ ITRLSQ /S/M/
FFTP /5117 7 LSQHTM /S/M/
SMNOTHING
ICSMOU /S71/7 7/ SIGSMT /S/M/
ICSSCuU /s/717 7/ SMOCUB /S/M/
MILN2 /S/M/7 / SMOOTH /S/M/

MINIMIZING OR MAXIMIZING A FUNCTION
MIGEN /S/M/ / MINRAT /S/M/
MINMAX /S/N/*/ IXFIB8 /S/71/

/
/

/
/
/

NNNNNSNNNNN

/
/
/

NN N NN NNNNSNNSNSNSN

S NN

FNOL3 /S/N/*/
KUTMER /S/N/N/
EQUATIONS

RKINIT /S/M/ /
LAGDIF /S/m/ /
TRGOIF /S/M/ 7/
ZSRCH /S/717 7/
SEARCH /S/M/7 7/
SINSER /S/M/ 7/
T8LUL /S/M/7 /
TeLU2 /S/M/ 7/
TBLU3 /S/M/ 7/
TERPL /S/M/ /
TERP2 /S/M/ /
TERP3 /S/M/ /
LSQHTS /S/M/ 7/
LSQSIT /S/M/7 /
LSQSUB /S/N/*/
OPLSA /S/N/N/
ORTHFT /S/M/7 7/
PLAGR /S/M/ /
PLRG /M/R/IN/
POLYN /S/N/N/
PRONY /S/M/ /
RFFT /S/N/N/
RFSN /S/N/N/
SPLFIT /S/N/*/
SPLINE /S/M/7 7/
SQFIT /S/N/*/
SURFS /S/M/ /
UNCSPL /S/M/7 7/
SMOOTH /S/N/*/
IXMIN /S/17 7/
IXSsSQ /S/17 7/
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VECTNR AND MATRIX OPERATIONS

AXRBS
SALANC
3ALANC
RANDOR
BCHSDC
RDCWNP
S8DFCOM
PDTRGI
2DTRGO
2aMnN10sS
CRAL
CNFCOM
CHSDEC
CINPRRD
COMHES
CORTH
DCBHY
NCWNE
NCWNP
DECOM
ERALAC
ERALAF
FLMKFS
ELTRAN
FAASY
FCOMB
FIGI
FIGI2
FIP
FMMX
FMTMX
FMTR
FMTVCX
FMTVX
FMVCX
FMVX
FNORM1
FPUR
HSSN
HTRINI
HTRID3
INRPRD
INVS
ITERIN
LEAT1IR
LENT1IC
LEART?2R
LENT2C
LEQ1LS
LENR?S
LUt
Lv2

/S/07%/
/S/E/
/SIM/
/S/E/
/SIM/
/15747
/ISIM/
/Sr1/
/S/17/
/M/78/7
/S/E/
/S/M/
ISIM/
/IS/M/
/S/E/
/S/E/
/S/M/
/SIM/
/S/M/
/S/M/
/S/1/
/S/1/
/S/E/
/S/E/
/1S/M/
/SI/M/
/S/E/
/S/E/
/S/A/
/SIM/
/S/M/
/S/M/
/S/M/
/S/M/
/S/m/
/S/M/
/S/M/
/S/IM/
/SITM/
/S/E/
/S/E/
/S/M/
/S/07*
/ISIM/
/S/17/
/S/1/
/5717
/S/717/
/S/1/
/S/71/
/S/A/
/S/N/

NN N N N N N N N N N N N N N N N N N N N N N N N N N N N N NN NN SN N NNSNNSNNNNNNNNNNSNN

LU3
LUL
LUS
LUS
MATINS
MINFIT
ORTHES
ORTHO
ORTHO?2
ORTRAN
PRDSUM
QZHES
QZIT
RAYLGH
RLSUBM
RLSUM
SCPF
SMTVX
SMVX
SPDCOM
SUBDIA
SUBPIR
SUMF
SVD
Svo
TREC1L
TRED2
TRED3
TRIDI
TRI1
TRI?2
TRI3
TRIL
USCRDOM
USMNMX
USROM
USROV
USHWB
USWBSM
USHLFM
USHWLSM
USHTFM
USHTFV
USHWTSM
USKWTSV
VABMXF
VABMXS
VABSMF
VABSMS
VCONVO
VCVTBF
VCVTCH

F1

/S/AZ 7/
/S/AV 7/
/SIA/ /
/SIA/ /
/S/N/IN/
/S/E/
/S/E/
/S/A/
/S/A/
/S/E/
/S/M/
/S/E/
/S/E/
/S/M/
/S/71/
/S/1/
/S/0/*
/S/IM/
/S/M/
/S/M/
/S/M/
/S/M/
/S/0/*
/S/74A/
/S/E/
/S/E/
/S/E/
/S/E/
/S/M/
/S/A/
/S/A/
/S/7A/
/S/A/
/S/1/
/S/71/7
/5717
/5717
/S/1/
/S/1/
/S/1/
/S/17
/S/71/
/S/71/
/S/1/
/S/1/
/7S/1/
/S/1/
/S/1/
/S/17/
/S/17
/S/1/
/S/717

NN NN NN N N N N N N N N N N NN N N N NN N NN N NN NN NSNS SNNSNSNNNNNSNSNNSNSNNSN

VCVTFB
VCVTFQ
VCVTFS
VCVTHC
VCVTQF
vevras
VCVTSF
VCVTSQ
VHSH2C
VHSH2R
VHSH3R
vIie
VIPA
VIPD
VIPDA
vVIPDS
VIPRFF
VIPRSS
VIPS
yMUL 38
VMUL BF
VMUL BS
VMULFB
VMULFF
VMULFM
VMULFP
VMULFQ
VMULFS
vMuLQB
VMUL QF
vMULQQ
VMUL QS
VMULSB
VMULSF
VMULSQ
VMULSS
VNRMFI
VNRMF1
VNRMF2
VNRMS1
VNRMS?2
VPOLYF
VTPROF
VTPROS
VTRAN
vuaBaQ
VUAFS8
VUAFQ
VUAFS
VUass
VUASQ
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/S/1/
/S/71/
/S/71/
/S/1/
/S/17
/S/1/
/S/1/
/S/1/
/S/71/
/S/1/
/S/1/
/S/M/
/S/M/
/S/M/
/S/M/
/S/M/
/S/1/
/S/71/
/IS/M/
/S/71/
/S/1/
/S/1/
/S/1/
/S/71/
/Sr71/
/S/1/
/S/71/
/S/1/
/S/71/
/5717
/S/71/
/S/1/
/S/1/
/S/1/
/S/71/
/S/1/
/S/71/
/S/1/
/5717
/S/1/
/5717
/S/1/
/S/1/
/1S717
/S/1/
/S/1/
/S/1/
/S/17/
/S/17
/S/1/
/S/1/

TN N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N NN NN SN NNSNNSNNSNSNSNSSNNS
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AEVS
BAC1
BAC2
BAKVEC
BALBAK
BANDV
BANEIG
BISEC
BISECT
BQR
CRABK?2
Cc6

CH
CINVIT
COMBAK
COMLR
COMLR2
COMOR
COMQR2
CORTSB
DEIG
OTSKHFT
ESALAC
EBALAF
EBBCKC
EBBCKF
EHBCKF
EHBCKH
EHESSC
EHESSF
FHOBKS
EHOUSH
EHOUSS
EINGCC
EIGCH
EIGCHK
EIGCO1
ETGIMP
EIGPF

/S/0/%/

/S/A/
/S/A/
/S/E/
/S/E/
/S/E/
/S/M/
/S/A/
/S/E/
/S/E/
/S/E/
/S/E/
/S/E/
/IS/E/
/SITE/
/S/E/
/S/E/
/S/E/
/S/E/
/S/E/
/S/M/
/S/M/
/S/1/
/5717
/S/71/
/S/71/7
/S/1/
/5717
/S/17/
/5717
/S/71/
/Sr1/
/S11/
/S/1/
/S/1/
/S/M/
/S/M/
/ISIM/
/5717

F3 NETERMINANTS

BPNSOM
DETERM
GAUSS

LESHWNE
LFSHNP

/SI/v/
/S/u/

NN N N N N N N N N N N N N N N N N NN NN N NN NN NNNNNSNNSNSNSNNSNNS

/
/

/S/IN/N/

/S/m/
/S/M/

/
/

F2-F3

F2 ETGENVALUES AND EIGENVECTORS

EIGRS
EIGSYM
EIGVCH
EIGZC
EIGZF
EIGS
ELMBAK
ELRH1C
ELRH2C
ELZHC
ELZVC
EQRHLF
EQRH3F
EQRT1S
EQRT2S
EQRT3S
EQZQF
EQZTF
EQZVF
HQR
HQR?2
HTRIBK
HTRIS3
IMQLt
IMTQLY
IMTOL1
IMTGL?2
INIT
INVIT
LATNTR
ORTBAK
QREIGN
QZABX
QZVAL
QZVEC
RATQR
REBAK
REBAKA
REBAKB

LINSYS
LINV3F
LINV3P
LITHWNE
LITWNP

/S/17
/S/M/
/S/M/
/S/1/
/S/71/
/S/M/
/S/E/
/S/1/
/S/1/
/S/71/
/S/1/
/S/1/
/S/1/
/S/1/
/S/1/
/S/71/
/S/1/
/S/1/
/S/71/
/S/E/
/S/E/
/S/E/
/S/E/
/S/A/
/S/E/
/S/E/
/S/E/
/S/A/
/S/E/
/SIM/
/S/E/
/S/M/
/S/A/
/S/E/
/S/E/
/S/E/
/S/E/
/S/A/
/S/E/

/S/M/
/S/1/
/S/1/
/S/M/
/S/M/

NN N N N N N N N N N N N N N N N N N NN SN NSNS NN SNNSNNSNNNNNSNNNSNNSNNDS

NNNNN

RECOV1
RECOV2
REDSY1
REDSYZ2
REDUC
REDUC1
REDUC?2
RG

RGG
RITZIT
RNQL1
RS

RSB
RSG
RSGAB
RSGBA
RSP
RST

RT
SEPAR
SEPAR2
SEVS
SIMP
SYMLR
SYMQR
TCOIAG
TINVIT
TQLRAT
TaLt
TaL2
TRBAK1
TRBAK3
TRIDIB
TSTURM
VALVEC
VARAM1
VARAH2
VECTOR

MATINS
PDITRM
PDITRS
SPITRM
SPITRS
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/1S/M/
/S/M/
/1S/M/
/S/M/
/S/E/
/S/7A/
/S/E/
/S/E/
/S/E/
/S/A/
/S/A/
/S/E/
/S/E/
/S/€/
/S/E/
/S/E/
/S/E/
/S/E/
/S/E/
/S/M/
/S/M/
/S/0/*%
/S/M/
/S/M/
/IS/M/
/S/M/
/S/E/
/S/E/
/S/E/
/S/E/
/S/E/
IS/E/
/IS/E/
/S/E/
/S/M/
I/SIN/*/
/S/N/*/
/IS/IM/ /

NN N N N N N N N N N N N N N N NN N NSNS NN NSNS NNNSNNNNSNNNS

/S/N/IN/
/’S/M7 /
/IS/IN/ 7
/IS/IM/ /
/S/M/ 7/
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Fo STMULTANEOUS LINEAR EQUATIONS

BF BANP /S/M/ / LEQS2 /S/A/ / LUELMP /S/17 /
PFBSUM /S/M/ / LEQS3 /S/A/ / LUELPB /S/1/ /
BITERM /S/M/ / LFQSE /S/A/ / LUREFF /S/1/ /
RITRFM /S/NM/ / LENSS /S/A/ / LUREFP /S/1/ /
BITRNP /S/M/ / LEQSe /S/A/ / LUREPB /S/1/ /
aITRPO /S/M/ / LEQTLB /S/1/ / MAM /S/N/*/
3 SBITHNP /S/M/ / LEQTLIC /S/1/7 / MAM200 /S/N/*/
; BLESOM /S/M/ 7/ LEQTLF /S/17 / MATINS /S/N/N/
BLSWNP /S/M/ ¢/ LEQTLP /S/1/7 / OFIMA3 /S/1/ /
BMAM /S/IN/*/ LEQT28 /S/717 / ORIMP /S/A/ /
BPOITM /S/M/ 7/ LEQT2C /S/1/ 7/ ORSOL /S/A/ /
BPOSFB /S/M/ / LEQY2F /S/17 7/ POITRM /S/M/ /
BPOSOM /S/M/ 7/ LEQT2P /S/Y/ 7/ PDITRS /S/M/ /
BSUBHT /S/M7 7/ LEQ1IPB /S/17 / PDLSOM /S/M/ /
CCONGR /S/M/ / LEOQLS /S/17 / PDLSOS /S/M/ /
CFRSUM /S/M/7 7/ LEN2PB /S/Y/ / PDSFBM /S/M/ /
CGAUSS /S/N/N/ LEQ2S /S/Y/ / PDSFBS /S/M/ /
CGITRF /S/M/ / LESHWNE /S/M/ / QR1 /IS/M/ /
CGLESM /S/M/ / LESWNP /S/M/ / RONWT /S/M/ /
CITERF /S/M/ / LINSYS /S/M/7 / SCONG /S/M/ /
CMPINV /S/N/N/ LINVLF /S/71/7 7/ SPDFBM /S/M/ /
FasyaMm /S/M/ /7 LINVLP /S/1/ / SPDF8S /S/M/ /
F3SURBS /S/M/ / LINV2F /S/17 / SPDSOM /S/M/ /
FCGM2 /S/M/ 7/ LINvV2P /S/17 / SPDSOS /S/M/ /
GAUSS /S/N/N/ LINV3F /S/7Y/ 7/ SPITRM /S/M/7 /
GITRFM /S/M/7 / LINV3P /S/17 / SPITRS /S/M/ /
GITRFS /S/M/ [/ LIN1PB /S/1/ / TROCNP /S/M/ 7/
GLESOM /S/M7 7/ LIN2PB /S/1/ 7/ TRNDCOM /S/M/ /
GLESOS /S/M/ / LITWNE /S/M/7 7/ TROFBM /S/M/ /
IMPRL  /S/A7 / LITWNP /S/M/ / TRDSOM /S/M/ /
IMPR2 /S/A/ 7/ LLSOGAR /S/1/ / TROSUB /S/M/ /
INVERS /S/M/ / LPSDOR /S/17 / TRDWNP /S/M/ /
INVITR /S/M/ 7 LSQHTM /S/M/ / TRILOM /S/M/7 /
ITERFM /S/M/ / LSQHTS /S/M/ 7/ TRILOS /S/M/ /
ITERFS /S/M/ / LSQSIY /S/M/7 / TRIUPM /S/M/ /
ITRPOM /S/M/ / LSVALR /S/17 / TRIUPS /S/M/ /
ITRPDS /S/M/ 7/ LUDAPS /S/1/ / TRLOIN /S/M/7 7/
ITRSPM /S/M/ / LUDATF /S/1/7 7 TRUPIN /S/M/ 7/
ITRSPS /S/M/ 7 LUDECP /S/1/ /
LENS1 /S/A/ / LUELMF /S/17 7/

GO STATISTICAL ANALYSIS AND PROBABILITY

RMDQ1S /M/87 / BM012S /M/8/7 / USLEAP /S/1/ /
8MN03S /M/8/7 / 8MD13S /M/8B/7 7/ USRDVM /S/17 /
BMNa9sS /M/787 / BMD14S /M/B/ / USTREE /S/1/ /
AMD10S /M/B7 / EDIT /0/S57 / ZRMN /ISIN/ 7
AMN11S /M/87 / OMNIYAB/M/ /R/
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G1 OATA REDUCTION (COMMON STATISTICAL PARAMETERS)
AGGREGA/N/S/ / BMOPLD /M/C/ / FILTYER /S/M/ /
AGLMOOD /S/17 / BMDPSD /M/C/ / FREQCY /S/D/*/
AMEANS /S/T1/7 / BMOP6D /M/C/ / FREQUEN/D/S/ ¢/
AORDR /S/1/ 7/ BMODPTO /M/C/ / GTMN /S/1/7 7/
Bncout /S/717 7/ BMOPBO /M/C/ / GTMNL /S/1/ 7/
80Cou2 /S/17 7/ 8MOPIN /M/C/ / OP1RAY /S/M/ 7/ ;
2€ECORY /S/1/ / BMOO01D /M/B/ / OP2RAY /S/M/ /
BECORO /S/17 / BMDOGO /M/B/ / SSPAND /S/17 ¢
RECOVM /S/1/ / BMDOSD /M/B/ / SSPBLK /S/1/ 7/
BECVLYI /S/17 7/ BMDO6GD /M/B/ / SSRAND /S/1/ /
BECVLC /S/1/ / 8MDO70 /M/8B/7 / SSRBLK /S/1/ 7/
BEGRPS /S/17 / BMD10D /M/B/S 7/ SSSAND /S/1/ 7/
BEIGRP /S/1I/ / BMD110 /M/8/7 / SSSBLK /S/1/ 7/
RETUGR /S/17 / BMD13D /M/B/ / SSSCAN /S/17 ¢/
BELBIN /S/1/7 / BPEAKDO/0/S/ / SSSEST /S/71/7 7/
8ELPOS /S/1/ / CONDESC/D/S7 / STUTEE /S/N/%/
BEMIRI /S/17 7 CONTAB /S/0/%/ T-TEST /0/S7 7/
aEmMIRO /S/1I/ / CORREL /S/0/*/ TTESTS /S/0/%/
BEMMI /S/1/7 7/ CORS /S/70/7%/ USHISTY /S/1/ 7/
REMMO /S/I7 7/ DISTAT /S/7D/7%/ USHIUT /S/17 7
8MOPLC /M/C/ / OLETE /S/M/ / USHVL /S/1/ /
8MDP20 /M/C/ 7/ DSCRPT /S/M/ /

BMOP30D /M/C/7 / OSCPP2 /S/M/ /

G2 CORRFLATION AND REGRESSION ANALYSIS

BECTR /S/1/ 7/ CORREL 7S/07%/ RLFITO /S/1/7 /
BEMIRI /S/1/ 7 CORS /S/D0/7%/ RLFOR /S/1/ 7/
BEMIRO /S/1/ / CTBNLL /S/17 ¢ RLFORC /S/17 7/
BESR3 /S/1/ / DSCRIM /S/0/7%/ RLFOTH /S/71/7 7
8FESRN /S/1/ 7/ G3SLS /0/S/7 7/ RLFOTW /S/1I/ 7/
BMDPIR /M/C/ / LAGCOR /S/0/%*/ RLGQMI /S/17/ 7
SMOP2R /M/C7 / LSQHTM /S/M7 / RLGQMO /S/1/ v
BMDP3R /M/C/ / LSQHTS /S/M/7 / RLINCF /S/17 7/
BMBP&R /M/C/ 7/ LSQSIT /S/M/ 7/ RLINPF /S/17 7
BMDPSR /M/C/ / MORS /S/70/7%/ RLMUL /S/17 7
8MDP6R /M/C/ / NONLINE/D/S/ / RLONE /S/17 7/
BMDO1R /M/B7 / NONPAR 70/S/ 7 RLOPOC /S/1/ 7/
RMDO20 /M/B7 7/ OFRESI /S/1/ / RLPOLY /S/1/ 7/
BMODO2R /M/8B/7 / PARTIAL/O/S/ / RLPOLL /S/1/ /
BMNDO3D /M/B7 / PEARSON/D/S/ / RLPRDI /S/1/ 7/
BMNDO3R /M/87 / PLOT /0/Sr 7/ RLPRDO /S/I7 / i
3MDOWR /M/8B/7 / REGRAN /S/0/%/ RLRES /S/17 ¢
B8MDOSR /sM/8/7 / REGRESS/D/S/ 7 RLSEP /S/17 7/
AMNO6R /M/8/7 / RLCOMP /S/1/ 7 RLSTEP /S/17 7/
BMDO7R /M/B/ / RLOCQM /S/1/ 7/ RSMITZ /S/717 7/
aM0o0aM /M/8/7 / RLOCvA /S/17 / RSMSSE /S/1/ /
3M0120 /M/87 / RLOCW /S/17 7/ SCATTER/D/S/ 7/
CANONA /S/0D/*/ RLDCPM /S/1/ 7 TORS /7S/0/7%/
CBNRHO /S/717 / RLEAP /S/Y/ / TETRACH/D/S/ /
CORCOV /S/M/ / RLFIYI /S/17 /
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BMDO2V /M/3/
BMDO3V /M/B/
BMDO4LY /M/B/
BMDOSV /M/8/
BMDO6GV /M/B/
BMDO7V /M/B/
8MDOBV /M/B/
BMDOIV /M/B/
BMDLOV /M/B/
B8MD11V /M/B/
8M012V /M/B/
BRTLTT /S/M/
DISTAT /S/0D/%/
MANOVA /D/S/ /
ONEWAY /D/S/ 7/
WITHIN /S/0/%/

NN NNNNNNNNNNSN

FTKALM /S/1/
FTMAPS /S/1/
FTMAXL /S/1/
FTROIF /S/1/
FTSIMP /S/1/
FTTRAN /S/1/
FTWEIN /S/1/
FTWENM /S/1/
FTHENX /S/1/
HARM /S/M/

NN NNNNNSNSNN

PFDIST /S/M/
PGEOM /S/M/
PGMMA /S/M/
PHYPGE /S/M/
PIBETA /S/M/
PIBIN /S/M/
PICHI /S/M/
PICHY /S/M/
PIEXP /S/M/
PIFDIS /S/M/
PIGAMA /S/M/
PIGEO /S/M/
PIHYPG /S/M/
PILGNM /S/M/
PINBIN /S/M/
PINORM /S/M/
PIPOIS /S/M/
PIRAYL /S/M/
PIS /S/M/
PIT /S/M/
PITRNM /S/M/
PIUNF /S/M/

ayG 1977 GuL-G6

Nb ANALYSIS OF VARIANCE
ARALAT /S/1/ 7/ ANESTU /S/71/7 /
ARIBAN /S/17 / ANOVA /D/S/ /
ACRDAN /S/17 / ANOVAR /S/0D/*/
ACTRSY /S/17 7 ANOVAL /S/N/*/
AFACAN /S/Y/7 / ANOVA2 /S/N/*/
AFACMN /S717 7/ AORDR /Srs1/ 7/
AFACT /S/1v 7/ ARCEBAN /S/1/ /
AGRACP /S/1/ / ASNKMC /S717 /
AGLMOD /S/1/7 7/ AVAR23 /S/07%/
AGVACL /S/z17 7 AVTRND /S/0/%/
AGXPMN /S/17 / BETWEEN/S/D/*/
AGXPMS /S/17 / BETWITH/S/D/*/
ALSOAN /S/717 7 BMDPLV /M/C/ /
AMEANS /S/17 7 BMDP2V /M/C/7 /
ANCOVY /S/17 / BMDP7D /M/C/ /
ANESTE /S/717 7 BMDOLV /M/B/ /

GS TTIME SERTES
eMD01LY /M/87 / FTAF®S /S/1/ /
8MD02T /M/8B7 / FTAUTO /S/1/ /
aMNo3T /M/87 / FYCASY /S/17 ¢
PMDO4LT /M/87 / FTCOMP /S/1/ /
BMNOST /M/87 / FTCROS /S/17 7/
FFCSIN /S/717 7/ FTCRXY /S/1/ 7/
FFTP /S/17 7/ FYFFTY /S717 7/
FFTR /S117 7/ FTFREQ /S/17 /
FEY2 /IS117 7 FTFUNC /S/Y/7 7
FFT29V /S/17 7/ FTGENL /S/1/7 /

G6h SPFCIAL FUNCTIONS (INCLUDES RANDOM NUMBERS AND POF*’S)
BETAR /S/M/ 7/ GTPKP /S/Y/ /
BMDPL1S /M/C/ / GTPL /S/17 7/
CHICHI /S/70/%/ GTPOK /S/1/ ¢/
CHIODST /S/M/7 / GTPRT /S/1/ /
CHIPRB /S/M/ / GTPST /S/1/ 7/
CHIRAB /S/M/ / GTRN /SI17 7/
CHIRUD /S/M/ 7 GTRY /8717 7
CHSNO /S/M/ ¢/ GTRTM /S/17 /
CONRAY /S/M/ / GTYSRY /S/1/ 7/
EXRAND /S/M/ / GYTRY /S/1/ 7/
GFYT /IS/117 7/ GTTT /S/117 7/
GGAMA /Sr17 7/ TAOC /SIN/*/
GGA3IN /S/1/7 7 IDAYHWEK/S/N/*/
GhHANS  /S/717 7/ IRAND /S/M/ /
GGRYA /S/1/ / MDBETA /S/1/ /
GGCAU /Sr1/ 7/ MOBETI /S/1/ /
GGGSS /S/71v7 7/ MDBIN /S/1/ /
GGEOM /S/71/ / MNDBONR /S/1/ /
GGLEXP /S/Y/ / MOCH /S/17 7/
GGHYP /S/17 / MOCHI rS/17 7
GGMUL /S/17 7/ MOFD /S/17 7/
GGNLN /S/17 7 MOFDRE /S/17 7/
GGNMP  /S/17 7/ MDFI /S/17 7/

NN NN NN SN NSNS SN SSNSSNSNNSNSNNSNSNSNSSNNS

PIUNFD /S/M/

s




AUG 1977

66-G8 PAGE 1-15

G6 SPECIAL FUNCTIONS (CONTINUED)

GGNOF  /S/17 7 MDGAM /S/1/ 7/ PIWEBL /S/M/ /
GGNOR  /S/17 7 MOHYP /S/17 / PLGNRM /S/M/ /
GGNRM /S/17 / MDNOR /S/1/ / PNBIN /S/M/ /
GGNRMYL /S/1/ / MOPOS /S/1/ / PNORM /S/M/7 /
GGPOSH /S/17 7/ MDSMR /S/17 7 PORAND /S/M/ /
GGPOSR /S/1/ / MDSTI /S/1/7 / PRAYL /S/M/ /
GGSPR /S/1/ 7/ MOTD /S/17 7 PRBEXP /S/M/ /
GGTMAY /S/17 7 MDTN /S/17 7/ PRBF /7S/0/%/
GGTMAL /S/1/ / MOTNF /S/1/ / PRBUNF /S/M/ /
GGTMA2 /S/1/ 7 MOTPOS /S/1/ / PTDIST /S/M/7 /
GGTRI /S/1/ ¢/ MNORIS /S/1/ 7 PTRNRM /S/M/7 /
GGUB /5717 7 MSMRAY /S/1/7 7 PUNFD /S/M/ v
GGUBF /S/1/ / NOMPLE /S/XI/ / PHEBL /S/M/ 7
GGUG /S/17 7/ NDXEST /S/17 7/ RAND /IS/IN/ /
GGVACR /S/17 7/ NONPAR /D/S/ / RANNUM /S/N/*/
GGWEI /S/17 / NRAND /S/M/ 7 RUNSAB /S/M/ /
GTNN /S/17 7/ NRML /S/IM/ 7/ RUNSUD /S/M/7 7/
GTOD1 /S/17 / NRMNO /S/M/ / URAND /S/M/ 7/
6Y02Y /S/17 / PBETA /S/M/ / UsPC /5717 7/
GTNOR /S/1/ 7 PBINOM /S/M/ / USPOF /S/17 /
GTPBC /S/1/ / PCHY /S/M/ /7 XIRAND /S/M/ /

G7 MULTIVARIATE ANALYSIS AND SCALE STATISTICS

AFACT /S/17 v/ BMDO7M /M/8B/7 / OFHARR /S/17 /
BMDPIM /M/C/ 8MDO7S /M/B/ / OFIMAG /S/1/ /
8MOP2M /M/C/ BMDOBM /M/B/ /7 OFPRIN /S/1/ 7/
BMOP3IM /M/C/ 8MD08S /M/B/ / OFPROTY /S/1/ ¢/
BMOPG4M /M/C/ 8MD09M /M/B/ / OFROTA /S/1/7 7/
BMDP6&M /M/C/ 8MD10M /M/B/ / OFSCHN /S/1/7 7/
BMDP7M /M/C/ CANCORR/D/S/ / OFSCOR /S71v v
BMDO1M /M/8/ DISCRIM/0/S/ / OPRINC /S/1/ /
BMD02M /M/B/ FACTOR /0D/S/ / OTMLNR /S/1/ 7/

BMDO3M /M/8B/
BMOOGLM /M/B/
BMDO4LS /M/B/
BMDOSM /M/8/

FACYOR /S/D/*/
GUTTMAN/D/S/ /
HGROUP /S/D/%/
JFACTOR/D/S/ /

RELATE /S/D/%/
RELIABI/Z0/S/ /
TESTAT /S/0/%/
TSCALE /S/70/%/

G8

BMNOSS /M/B/ OCLINK /S/1/ 7/ VORS /75/0/7%/
8MDO6M /M/B/ OFCOEF /S/1/ /
BMNO6S /M/8/ OFCOMM /S/1/ ¢/

NON-PARAMETRIC

ETHODS

NNUNNNN"NN"MN_NNNNNZX NN NNNNNNNNNSNENNNN

AND STATISTICAL TESTS

8MOP1F /M/C/ NBQT /S/17 7 NMRANK /S/17 /
BMOP3S /M/C/ N8SD /S/11/ 7/ NMTIE /S/1/7 ¢/
RMDO02S /M/B/ NBSIGN /S/1/ 7/ NONPAR /0/S/ 7/
BMDO08D /M/B/ NBSL /S/1/ 7/ NPAR /0/S7 ¢
| BMDO09D /M/B/ NOMPLE /S/17 7/ NRBHA /S/17 v/
L CROSSTA/D/S/ NHEXY /S/717 7 NRWMP  /S/1/7 7
NAK1 /S/1/ NHINC /S/I/ 7/ NRWRST /S/17 7/ |
NAWNRP /S/1/ NMCC /5717 7/ NS K1 /S/17 7/ |
NANWRPE /S/1/ NMKEN /S/17 / NSK2 /S/717 7/
NAWRPU /S/1/ NMKSF /S/717 7 SUMMARY/0/S/ 7/
NBCYC /S/1/ NMKSY /S/17 7/

Pp—
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STATISTICAL INFERENCE
AGVACL /S/1/
ASNKMC /S/7Y/
BEMNON /S/1/
BFMSON /S/1/
BENSON /S/1/

BEPATN /S/1/ /
BEPATS /S/17 /
BEPETN /S/17 /
BEPETYS /S/1/7 7/
CONTAB /S/07%/

NSNS N

LINEAR PROGRAMMING
ZXiLP  /S/717 7/ IX2LP /S71/7 /

YRANSPORTATION AND NETWORK COOFS
PERTC /M7 /R/ PERTIME/M/ /R/

SIMULATION MODELING

GPSS M7 IR/ SIMIIS /M7 /R/
MIMIC /M7 /R/ SIMIS /M/ /R/
INPUT
FASTIN /S/N/*/
nCraL
OFMYNE /S/N/N/ OFMTV  /S/N/N/
NFCIMAL
CRNTAB /S/N/*/ USROM /S/17 /
USCROM /S/17 7/ USRDV 7S/717 7/
3CD (HOLLFRITH)
ICCM /ISIN/*/ ICOMN /S/N/*/
COMPOSIYE
RECOVRO/S/N/N/ START /S/M/ /
outeuyr
MPSCM /M/7U/U/
BINARY
Ccv29 /M/7U/70/7 Cv29 /P/P/PY
OCTAL
PRTFL /S/N/N/
NFCIMAL
PCOS /S/70/7%7 USRDVM /S/17 7
PRTS /S/0/%/ USHWB /S/17 7/
PTMS /S/0/7%/ USWBSM /S/1/7 ¢/
sSuAas /S/In/*/ USWLFM /S/717 7/
USLFAP /S/1/ 7/ USHWLS™ 7S717 7
3CN (HOLLFRITH)
BANR /S/IN/N/ LINE6 /P/P/P/
COPYSF /M7 /R/ LINE6 /S/N/N/
ICOM /ISIN/*/ LINEB /P/P/P/
ICOMN  /S/N/%/ LINEBS /S/N/N/

CTRBYC
GTCN
0IND

Zx3Le

USRDVM

IFMTV

USHTFM
USHTFV
USHTSM
USKWTSV

PM
PRTIME

PAGE 1-~16

/S71/
/S/1/
/S/1/

NN N

/S/17 7/

/S/1/7 /

/S/IN/IN/

/S/17 7/
/S/17 7/
/SIT/ 7/
/Sr17 /

/P/IP/PY/
/S/IN/N/
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JS PLOTTING

Jg

K1

K?2

K3

Kt

L?

L3

Lk

L7

MO

8MNP50D /M/C/
BMOPK0 /M/C/
RMOP70 /M/C/
BMDOS50 /M/B/
CALCOMP/S/ /R/
CALC3D spP/P/P/
DISSPLA/SY/ /R/
HSTGRM /S/M/ /
PLOT /S7 /

NN N

NCMPCSITE

HEXOMP /M/7UZU/

EXTERNAL-TO-EXTERNAL

CNOPYE /M/ /R/
COPYF /M/ /R/
CNPYR /M/ /PR/
COPYRE /M/U/U/
COPYRM /M7 /R/

GETPA /S/N/*/
MFETCH /S/N/N/

NISK

coPYyL /M7 /R/

PLOTMY /S/N/%*/
PLOTPR /S/N/N/
PLOTXY /S/N/*/
SCATYER/D/S/ /
SCCALC /S/ /R/
SC4020 /S/7 /R/
SC4060 /S/ /R/
TEKTRNX/S/Z /R/
USHIST /S/17 7/

PRPULMP /M/U/VU/

COPYS /M/ /R/
copPYsS /p/spP/P/
COPYSEL/M/U/U/
COPYSF /M/ /R/
CVT360 /M7 /R/

INTERNAL-TO-INTERNAL (RELOCATION)

MSET /3/N/N/
RCPA /S/IN/N/

GETOBJ /M/U/V/

COPYLIB/M/U/V/ PRUDMP /M/U/U/

COPYLIR/P/P/P/ SELOUMP/P/P/P/

COPYN /M7 /P/ TRANPAK/P/P/P/

CPINNEX/P/P/P/ UPDADD /P/P/P/

NOCUMNT /M7U/U/ UPODELE/P/P/P/
TAPE

COPYBFR/M/ /R/ HEXOMP /M/U/U/

COPYRLK/P/P/P/ SELLOAD/P/P/P/
COMPILING

ALGOL /M7 7P/ PASCAL /M/ /R/

BASIC /M7 /P/ PL1 /M7 IR/

cosoL /M7 /R/ RUN M/ IR/

FTN M/ IR/ RUNBAS /P/P/P/

MNF VALY RUNFTN /P/P/P/
MONITORING

COMPASS/M/ /R/ C OMRADE/M/ /R/
PPFPROCF SSING

RATFOR /M/ /%7 TINDY /M7 /R/
COMPUTER LANGUAGE TRANSLATORS

Les YCTALY
NATA HANDLING

COMPSTO/S/N/*/ EQU6D  /S/N/N/

USHIUT /S/1/
USHVL /S/1/
useC /S/71/
USPDF /S/Y/
USPLH /S/1/
useLx /S/1/
USTREE /S/1/
XPLOT /S/M/
XYPLOT /S/M/

NN NNNNNNNSN

TAPDMP /M/U/U/

PROMNTY /M/7U/7U/
RECADD /P/P/P/
RECDELE/P/P/P/
RECGET /spP/P/P/
RECREPL/P/P/P/

UPDGET /sP/sP/P/
UPDGETS/P/P/P/
UPOGETT/P/P/P/
UPDREPL/P/P/P/

TAPOMP /M/7UZU/

RUNMNF /pP/spP/P/
RUNSEQ /P/P/P/
RUNTS /sp/sP/P/
SNOBOL /M7 /R/

MASKIT /S/N/N/
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RTING

ASORT /S/N/N/
ASORTMV/S/N/N/
AUNIT sP/P/P/
AUDSORT/M/UZU/
BMD14S /M/87 7/
DEKSNRT/M/UZ2V/
HSTYGRM /S/M7 ¢/

M1-N1

QSORT /S/N/N/
QSORT1L /S/N/N/
SORTMRG/M/ /R/
SSORT /S/N/N/
SSORTF /S/N/N/
SSORTI /S/N/N/
SSORTL /S/N/N/

CONVERSION AND/OR SCALING

MF

CHARACTER MANTPULATION

SFARCHINGy SEEKING,

8MD0OQS /M/87 /
3MD12S /M/8B7 7/
AMD13S /M/87 /
CVY360 /M7 /R/
cv2s /M/Uruy7
cvas /e/re/e/

RG ING
SORTMRG/M/ /R/

apJL /SIN/N/
ANJR /SIN/N/
ASHIFT /S/N/N/
CENTER /S/N/N/
CHFILL /S/N/N/
CONTRCT/S/N/®/
COPYEXT/M/U/U/
FXPAND /S/N/*/
EXPRM  /S/N/*/
EXTBYT /S/N/N/
EXTPRM /S/N/N/
FBINRD /S/N/*/
FORMATR/M/U/U/
GFTCHA /S/N/N/
GETCHR /S/N/N/

AMAXE /S/N/N/
AMINE /S/N/N/
FINDC /S/N/N/
FINDW /S/N/N/
FINDWRO/S/N/N/
GETCHA /S/N/N/

REPORYT GENERATORS

au /M7 IR/

DEBUGGING

TRPACING AND TRAPPING

ALTIME /S/N/N/
ELTIME /S/N/N/

ING /S70/%/

GETHOUR/S/N/N/
THMS /SIN/N/
IROMAN /S/N/N/
ISEC /S/N/N/
JGDATE /S/N/N/
JULIAN /S/N/N/

GETPRM /S/N/*/
IBUNP /S/N/*/
IPAKLFT/S/N/N/
ISTAPE /S/N/N/
LBYT /S/N/N/
LEFTADJ/S/N/N/
MOVSTR /S/N/N/
PARGET /S/N/N/
PUTCHA /S/N/N/
PUTCHR /S/N/N/
REPLAC /S/N/N/
REPLACM/S/N/N/
REPLHT /S/N/N/
REPLLO /S/N/N/
REPLNE /S/N/N/

LOCATING

GETCHR /S/N/N/
IDIGIT /S/N/N/
IFINDCH/S/N/N/
LASTC /S/N/N/
LASTHWRD/S/N/N/
MAXE /S/IN/IN/

SCOPE /M/ /R/

MONERR /S/F/ 7/
PRTIME /S/N/N/
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VARORD /S/M/
VECORD /S/M/
VSORTA /S/1/
VSORTM /S/1/
VSORTP /S/1/
VSORTZ /S/1/
VSRTPM /S/1/

NNNNNNN

MONTH /S/N/N/
NEWDAT /S/N/N/
TIOY /M/ IR/
WEKDAY /S/N/N/

SBYT /S/N/N/
SEMICO /S/N/N/
SENT I/SIN/*/
SETREW /S/N/N/
SHIFTA /S/N/N/
SKWEZL /S/N/N/
SKWEZR /S/N/N/
TRAILBZ/S/N/N/
VALDAT /S/N/N/
VFILL /S/N/N/
ZBLANK /S/N/N/
ZEROES /S/N/7*/
ZEROFL /S/N/N/
ZEROS /S/N/N/

MINE /S/IN/IN/
NFILLY /S/N/N/
NUMVAR /S/N/*/
VALIDT /S/N/N/
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DUMPING

OMPA /S/N/IN/
OMPCPAR /S/N/N/
DMPFIL /M/7UZU/

CARDS /M/7Yrv/
CARDS2 /M/U/U/
CCIRM /P/P/P/
GCCLIR /p/P/PY/
CCRM /M/UY7
CCRM™ /IPIP/IPY/
COPYEXT/M/UZU/
COPYRE /M/U/U/
COPYSEL/M/UZU/

UERTST /S/17 7/

AC /S/N/N/
ALTIME /S/N/N/
AUDSORT/M/ZU/U/
BANNER /M/U/7U/
BANNER3I/M/U/U/
807 A TA AT
CFOATIM/M/UZU/
ELTIME /S/N/N/
FTYNRFL /S/N/N/
GETFIT /S/N/N/
GETLFNS/S/N/N/
GODROP /S/N/*%*/
HERE /S/N/N/

FILE MANIPULATION

REQUEST/S/N/N/
ROUTE /S/N/N/
SKPFIL /S/N/N/

0BUTIL /M/ /R/
NUMVAR /S/N/*/

PROGRAM NOCUMENTATION?

oocC /M/UIU7
NnoCAND /pP/P/P/
NOCDELF/P/P/P/
DOCFILE/P/P/P/
DNCGEY /P/P/P/
BO0CIT /M/UZVU/
00CLISY/P/P/P/

EQUIPMENT

HOUSEKEEPING,

N2-Q6

DMPFIT /S/N/N/
DUMPA  /S/N/N/
DUMPCPA/S/N/N/

cva29 /M/7Ur7y/
cv29 /P/P/P/
poccoc /p/sp/p/
LINERL /M/7U/U/
LISTCMP/M/UZUY/
LISTEOI/M/U/U/
LISTZ /M/sury/
LISTL /M/U70/
LIST2 /M/U/7Y/

NIAGNOSTICS (HARDWARE MALFUNCTION)

SERVICE OR HOUSEKEFPING, PROGRAMMING AIDS

IDID /S/N/N/
ISITCNF /S/N/N/
JOBNAME/S/N/N/
JOBORG /S/N/N/
JOBTIME/M/U/U/
LINER /M/7UZU/
LINERL /M/U/U/
MACHINE/S/N/N/
MFX /P/eP/p/
NORERUN/P/P/P/
NUMEXEC/S/N/N/
OVLNAME /S/N/N/
PFRC /S/N/N/

S2K260 /pP/P/P/
s2000 /espP/pP/
UNLOAD /S/N/N/

SAVE, RESTORE,

PRTIME /S/N/N/ SELOUMP/P/P/P/
RENAMAC/P/P/P/ SELLOAD/P/P/P/
FLOW CHARTS, DOCUMENT, STANOARDIZATION
DOCREPL/P/P/P/ PGMTAPE/P/P/P/
DOCTAPE/P/P/P/ PROGDOC/M/U/U/
DOCUMNT /M/U/U/ PURPOSE/M/U/U/
EXECARD/M/UZVU/ STRUCT /P/P/P/
MANYDOC/M/U/7U/ TAPLIST/M/7U/U/
MTOOC /7M/7U/7U/ UNDOCIT/M/U/U/

PFDOC /M/U/U/
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DUMPFIT/S/N/N/
DUMPFL /S/N/N/
RECOVRD/S/N/N/

LIST3 /M/7uU/y/
LISTW /M7U/U/
PAGEPRT/M/U/U/
PRODOC /P/P/P/
RECDOC sP/sP/P/
TIDBITS/P/P/P/
UPBDOC rsP/P/P/

PRTFL /S/N/N/
PTIM /M/7U/0/
REDUCE /S/N/N/
SEND /P/P/PY/
SKPSTAT/S/N/N/
WHATLIB/M/U/U/
WHATLIB/P/P/P/
WHICHMF/N/UZU/
WHICHOS/M/U/U/
IPFPUT /S/N/N/
ZIRTPUT /S/N/N/

ZPFUNC /S/N/N/
ZSYSEQ /S/N/N/
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PROGRAM LISBRARY UTILITIES

ANYLIB /P/P/P/
ANYPRQ /P/P/P/
BINDEX /M/7U/U/
CoPYL /M7 /R/
coePyLIB/P/P/P/
COPYN /M/ /R/
CPINDEX/P/P/P/
DECK /M7ur707
NECKLST/M/U/sVU/
CEKSORT/M/U/U/
ENITLIB/M/ /R/
ITENTZE/M/ /R7
LIBSFYi/P/P/P/
LIBSET2/P/P/P/

FNARMAL LOGIC
COUPLE /S/N/*/

LISTBIN/M/U/UY/
LISTCMP/M/U/U/
MNSROC /P/pP/P/
MYPRO /P/P/P/
NOGO /P/P/PY/
PPOADD /PsP/P/
PROALL /P/P/P/
PRODELE/P/P/P/
PROGEY /PsP/P/
PROGRAM/P/P/P/
PROHOR /P/P/P/
PROLIST/P/P/P/
PROMNT /M/7U/U/
PRONAM /R/P/P/

XOR /SIN/*/

LTST AND STRING PROCESSING

SNOBOL /M/ /R/

TEXT EDITING
ENITOR /M/ /RY
FORMATR/M/UZU/

INFOPMATION RETRIEVAL
AUDIT /P/P/P/
COMRADBE/M/ /R/
0BUYIL /M/ /R/
nnL /M7 IR/
OMS170 /M/ 7P/
EXFCARD/M/ZUZVU/

ENGINEERING
ARQCFT /S/N/*/
CIVCO /Ms /R/

MANUFACTURING (NON=-DATA)

APT M7 /P/

NETED /M7 7%/
RNF ™M/ 7%/

GRIPE /P/sP/P/
MARS ™M/ /RS
PAGEPRT /7M/7U/U/
PURPOSE/M/7U/sU/
Qq ™M/ IR/
Qu /M/ IR/

ECAP /M7 IRV
NASTRAN/M/ /R/

RANDOM NUMBER GENERATORS

EXRAND /S/M/ /
IRAND /S/M/ /
NRAND /S/M/ /
NRML /ISIM/ /

COM3INATORIAL GENERATORSt PERMUTATIONS,

FFROR2 /S/17 7

ALL NTHERS
sSSP /57 IR/

NRMNO /S/M/ /
PORAND /S/M7 /
RAND /IS/IM/ /
RANNUM /S/N/*/
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PROREPL/P/P/P/
REDECK /M/U/U/
SORTUP /M/U/U/
UPDADD /P/P/P/
UPDATE /M/ /R/
UPDDELE/P/P/P/
UPDGETY /P/P/P/
UPDGETS/P/P/P/
UPDGETT/P/P/P/
UPDLIST/P/P/P/
UPDREPL/P/P/P/
UTILITY/P/P/P/

RIQS /M/ /R/
SHARP /M/ /R/
S2000 /M7 /R/
TAPLIST/M/U/U/
VENUS /M7 /R/
VENUS /sP/P/P/

STRESS /M/ /R/

PROCESSING AND PROCESS CONTROL

URANO /S/M/ /
XIRAND /S/M/ /

COMBINATIONS & SUBSETS
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THFE COMPUTER CENTER CURRENTLY MAINTAINS FOUR LIBRARIES OF MAIN
PROGRAMS IN ABSOLUTE FORMS
1) BIMED ~ SOME OF THE BMD BIOMEDICAL STATISTICAL PROGRAMS
2) BIMEDP -~ SOME OF THE S3MOP BIOMENICAL STATISTICAL PROGRAMS
3) MNSRNOC -~ LOCALLY WRITTEN ANO/OR SUPPORTED SCIENTIFIC
PROGRAMS
%) UTILITY =~ LOCALLY WRITTEN AND/OR SUPPORTED UTILITIES

THERE ARPE ALSO SOME MAIN PROGRAMS, INCLUDING SPSS AND CVT360, WHICH ARE
MATINTATNED IN SEPARATE FILES.

sux BIMED svn

THE FOLLOWING IS A LIST OF THE UCLA BIOMEDICAL STATISTICAL
PRCOGRAMS, THOSE WITH AN ASTERISK (*) ARE AVAILABLE 1IN LIBRARY
*BIMEN’, SOMF OF THE OTHERS MAY 3F ADDED IF REQUESTEN.

REFFRENCES 3MD BIOMEDICAL COMPUTER PROGRAMS, W. Jo DOIXON, EDITOR,
UNIVERSITY OF CALIFORNIA PRESS, BERKELEY, 1973,

AMN010 STMPLE OATA OFSCRIPTICN

3M0020 CORRELATION WITH TRANSGENERATION
BMD030 * CORRELATION WITH ITEM DELETION
BMC 04N ALPHANUMERIC FREGUENCY COUNT
BMDCSN * GENERAL PLOT INCLUDING HISTOGRAM
BMCNED DESCRIPTION OF STRATA

3Mp070 CESCRIPTION OF STRATA WITH HISTOGRAMS
8MD0O8N CROSS-TABULATION WITH VARIABLE STACKING
BMEC 02N CROSS-TARULATION, INCOMPLETE DATA
8Mp100D DATA PATTERNS FOR DICHOTOMIES

BMD110 DATA PATTFRNS FOR POLYCHOTOMIES

AMC12D ASYMMETRIC CORRELATION WITH MISSING DATA
3MC130 T PROGRAM

BMDO1M PRINCIPAL COMPONENT ANALYSIS

M0 02M REGRESSION ON PRINCIPAL COMPONENTS
8MC03M FACTOR ANALYSIS

BMCOuM DISCRIMINANT ANALYSIS FOR TWO GROUPS
gMrP05M * ODISCRIMINANT ANALYSIS FOR SEVERAL GROUPS
BMPDDEM CANONICAL ANALYSIS

BMDO7M STEPWISE DISCRIMINANT ANALYSIS

3MD08M FACTOR ANALYSIS

BMP OCM CANONICAL CORPELATION ANALYSIS

BMO10M IDENTIFICATION OF OQOUTLIERS
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BMDO1R
AMBO02R
3MCO3R *
BMOO4R
BMDNSR *
BMCOER
BMCC7R *

BMB11S
3IMD02S
8MP03S
BMDOGS
3MNR0OSS
BMDOES
BMDO7S
8MCORS
8MDOSS
BRMp10S
3MD11S
BMC12S
3MDB13S
aMnr14s

BMD01TY
3MD02T
BMDC3T
BMDO4T
BMDOST

BMCO1V
BMDC?2V
3IMCO3V
BMC 0oLV
8MO0SY
SMCOEV
aMpo7v
BMpo8yYy
ELAMEL)
amMP10v
AMO11V
gBMC12V *

1977 3IMED

SIMPLE LINEAR REGRESSION

STEPWISE REGRESSION

MULTIPLE REGRESSION WITH CASE COMBINATIONS
PFRIODIN REGRESSION AND HARMONIC ANALYSIS
POLYNOMIAL REGRESSION

ASYMPTOTIC REGRESSION

NON-LINEAR LEAST SQUARES

LIFE TABLE AND SURVIVAL RATE
CONTINGENCY TABLE ANALYSIS
BIOLOGICAL ASSAY: PROBIT ANALYSIS
GUTTMAN SCALE PREPROCESSOR
GUTTMAN SCALE # 1

GUTTMAN SCALE ¢ 2, PART 1

GUTTMAN SCALE ¢ 2, PART 2

GUTTMAN SCALE # 2, PART 3
TRANSGENERATION

TRANSPOSITION OF LARGE MATRICES
LIFE TABLE AND SURVIVAL RATE (NO. 2)
OPEN-FENDED TRANSGENERATION
MULTIPASS TRANSGENERATION
GENERALIZED SORTING ROUTINE

AMPLITUDE AND PHASE ANALYSIS
AUTOCOVARTANCE AND POWER SPECTRAL ANALYSIS
TIME SERIES SPECTRUM ESTIMATION

MULTIPLE TIME SERIES SPECTRAL ANALYSIS
TIMF-LOCKED AVERAGING

ANALYSIS OF VARTANCE FOR ONE-WAY DESIGN
ANALYSIS OF VARIANCE FOR FACTORIAL DESIGN
ANALYSIS OF COVARIANCF FOR FACTORIAL DESIGN
ANALYSIS OF COVARIANCE WITH MULTIPLE COVARIATES
GENFRAL LINFAR HYPOTHESIS

GENERAL LINEAR HYPOTHESIS WITH CONTRASTS
MULTIPLE RANGE TESTS

ANALYSIS OF VARIANCE

ANALYSIS 0OF COVARIANCE

GENERAL LTYNEARP HYPOTHESIS (NO. 2)

MULTIVARIATFE GENERAL LINEAR HYPOTHESIS
MULTIVARIATE ANALYSIS OF VARIANCE AND COVARIANCE

PAGE 2-2
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sxs  BIMEQP  *re

THE FOLLOWING IS A LIST OF THE UCLA BIOMEDICAL STATISTICAL
PROGRAMS (P-SERIES)., THOSE WITH AN ASTERISK (*) ARE AVAILABLE IN
LIBRARY *BIMEDP’., SOME OF THE OTHERS MAY BE ADDED IF REQUESTED.

REFERENCE: 3MDP BIOMEDICAL COMPUTER PROGRAMS, MWe J. DIXON, EDITOR,
UNIVERSITY OF CALIFORNIA PRESS, BERKELEY, 197S5.

8MOP10 SIMPLE OATA OESCRIPTION

BMCP20 FREQUENCY COUNT ROUTINE

8MCP30 T TEST AND T-SQUARED ROUTINE

BMOP&0 ALPHANUMERIC FREQUENCY COUNT ROUTINC

BMCPSO UNIVARIATE PLOTTING

8MCPEN BIVARIATE PLOTTING

8MOF70 OESCRIPTION OF STRATA WITH HISTOGRAMS AND ANALYSIS OF
VARIANCE

aMNP80 MISSING VALUE CORRELATION

8M0OPSD MULTIOIMENSIONAL DATA DESCRIPTION

3MOPLF THO-WAY CONTINGENCY TABLES

BMOP 1M CLUSTER ANALYSIS ON VARIABLES
3MCP2M CLUSTER ANALYSIS ON CASES
BMCF3M BLOCK CLUSTERING

B8MOPLM FACTOR ANALYSIS

8MDPEM CANONICAL CORRELATION ANALYSIS
B8MOPT7M STEPWISE DISCRIMINANT ANALYSIS

BMDP1R MULTIPLE LINEAR REGRESSION

BMOP2R STEPNISE REGRESSION

BMOP3IR NONLINEAR REGRESSION

BMOP4R REGRESSION ON PRINCIPAL COMPONENTS

BMCPSR POLYNOMIAL REGRESSION

BMQPER PARTIAL CORRELATION AND MULTIVARIATE REGRESSION

BMDP1S MULTIPASS TRANSFORPMATION
8MCP3S NONPARAMETRIC STATISTICS

BMDP 1V ONE-WAY ANALYSIS OF VARIANCE AND COVARIANCE
BMDP2V ANALYSIS OF VARIANCE AND COVARIANCE, INCLUOING REPEATED
MEASURES
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®%%  MNSRDC  ***

THE COMPUTER CENTER MAINTAINS SOME LOCALLY WRITTEN AND/OR SUPPORTED
SCIENTIFIC PROGRAMS 1IN THE PUBLIC ACCESS LIBRARY CALLED *MNSRDC’.
PROGRAMS IN THE LIBPARY MAY BF EXECUTED IN ONE OF THE FOLLOWING WAYSH

A) ATTACH,MNSRDC.
L IBRARY ,MNSROC. OR LDSET,LIB=MNSROC.
PROG, <PARAMETERS>. WHERE PROG IS THE DESIRED PROGRAM

B) BEGIN,MNSRDC,,PROG ,<PARAMETERS>,
REFERENCEt CCLIB/M, BECAUSE THERE ONLY THWO ROUTINES IN MNSRDC,
ONLY A COMPUTER COPY OF THE MANUAL IS AVAILABLE. WHEN
THERF IS A SUFFICIENT NUMBER OF ROUTINES IN MNSRDC,

CCLIB/M WILL BE PUBLISHED FORMALLY. ADDITIONS TO THE
LIBRARY ARE WELCOME.

LIBRARY *MNSRDC® CONTAINS THE FOLLOWING PROGRAMS
PLRG POLYNOMIAl REGRESSION (IBM SSP SAMPLE PROGRAM MODIFIED)

POLYMUL ROOTS OF A POLYNOMIAL WITH COMPLEX COEFFICIENTS BY MULLER®S
METHOD
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san sSPSS sxn

STATISTICAL PACKAGE FOR THE SOCIAL SCIENCES (SPSS) IS AN OPEN~ENDED
INTEGRATEC SYSTFM OF STATISTICAL PROGRAMS EMBEDDED IN A SINGLE CONTROL
PRPNOGRAM, THE COC 6000 VERSION WAS OBTAINED FROM NORTHWESTERN
UNTVERSTTY AND IS MAINTAINED BY ONE OF OUR CUSTOMERS (THE CONSTRUCTION
ENGINFFRING RFSFARCH LABORATORY (CERL), COMPUTER SERVICES BRANCH).
SPSS IS A RATCH SYSTEM HWRITTEN MOSTLY 1IN FORTRANe THIS PACKAGE
(VFRSICN 6) IS MORE VERSATILE THAN THE BIMEDO ROUTINES (PAGE 2-1), SINCE
MANY DIFFERENT STATISTICS CAN BE PERFORMED ON THE SAME DATA IN ONE RUN.

REFERENCESS "SPSS, SECOND EDITION®, NIE, HULL, JENKINS,
STEINBRFENNER AND BENT, MCGRAW-HILL, 197S5.

“SPSS PRIMER™, KLECKA, NIE AND HULL, MCGRAW-HILL, 1975.

#SPSS? CONTAINS THE FCLLOWING DATA-CARD-CALLABLE PROCEDURES?

AGGREGATE DESCRIPTIVE GROUP STATISTICS FOR SPECIFIED VARIASBLES
WRITTEN TO RAW OUTPUT FTILE

ANCVA ONE- TO FIVE-WAY ANALYSIS OF VARIANCE ANO COVARIANCE
FOR FACTORIAL DESIGNS

BREAKDCHN DESCRIPTIVE STATISTICS ON SUBGROUPS

CANCCRR CANONICAL CORRELATION ANALYSIS AND TESTS OF STATISTICAL
SIGNIFICANCE

CONCESCRIPTIVE DESCRIPTIVE STATISTICS FOR CONTINUOUS (UNGROUPED)
VARIABLES

CPOSSTARS 2=-WAY T0 N-WAY JOINT FREQUENCY DISTRIBUTION,

CONTINGENCY TABLES AND RELATED MEASURES OF ASSOCIATION

DISCRIMINANT MULTIPLE DISCRIMINANT ANALYSIS 1IN STEPWISE OR OIRECT

MONE
FACTCR FACTOR ANALYSIS BY ONE OF FIVE ODIFFERENT METHODS
FRECUENCIES ONE-WAY FREQUENCY DISTRIBUTIONS WITH DESCRIPTIVE
STATISTICS

GUTTMAN SCALE UP TO S0 SEPARATE GUTTMAN SCALES B8Y VARIANT OF 600D
ENOUGH TECHNIQUE

G3S<LS GENERALIZED AND 3-STAGE LEAST SQUARES ESTIMATES OF THE
PARAMETERS OF A SYSTEM OF SIMULTANEOUS STOCHASTIC
EQUATIONS

JFACTOR JORFSKOG FACTOR ANALYSIS FOR GENERALIZED LEAST SQUARES,

MAXIMUM LIKELIHCOD, AND UNWEIGHTED LEAST SQUARES

MANCVA MULTIVARTIATE ANALYSIS OF VARIANCE AND COVARIANCE WITH
UNEQUAL CELL FREQUENCIES
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NONLINEAP

NCNFAR CORRP

NPAR TESTS
ONEWAY
PARTIAL CORR
PEARSON MORR

RELIABTLITY

SCATTERGRAM

SUMMARY TABLES

TETRACHORIC

T-TEST

SPSS PAGE 2-6

NONLINEAR REGRESSION BY MINIMIZING SUMS OF SQUARES

SPEARMAN AND/OR KENDALL RANK=-0ORDER CORRELATION
COEFFICIENTS AND LEVEL OF SIGNIFICANCE

13 NONPARAMETPIC STATISTICAL TESTS

ONF-WAY ANALYSIS OF VARIANCE WITH RANGE TESTS

UP TO 25 SETS OF PARTIAL CORRELATIONS OF ANY ORDER OR
COMBINATION - LEAST SQUARES REGRESSION IN MULTIPLE OR
STEPHISE MODE

PEARSON PRODUCT-MOMENT (ZERO-LEVEL) CORRELATION
COEFFICIENTS AND LEVEL OF SIGNIFICANCE

COEFFICIENTS OF RELIABILITY AND OTHER SUMMARY
STATISTICS FOR EVALUATING MULTIPLE ITEM SCALES

SCATTER DIAGRAM OF DATA POINTS AND SIMPLE REGRESSION
TABLES (PERCENTAGES AND OPTIONAL CELL COUNTS) WHICH
SUMMARIZE RELATIONSHIPS BETWEEN INDEPENDENT VARIABLE
AND A NUMBER OF DICHOTOMOUS DEPENDENT VARIABLES

TETRACHORIC CORRELATION COEFFICIENTS BETHWEEN
DICHOTOMOUS VARIASLES

STUDENT’S T AND PROBABILITY LEVELS TESTS ON SAMPLE
MEANS
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THE COMPUTER CENTER MAINTAINS SOME LOCALLY WRITTEN AND/OR
SUPPCRTFO UTILITIES IN THE PUBLIC ACCESS LIBRARY CALLED °UTILITY’,
PROGRAMS IN THIS LIBRARY MAY BE EXECUTED IN ONE OF THE FOLLOWING WAYS?S

A) ATTACH,UTILITY.
L IRRARY,UTILITY, OR LDSET,LIB=UTILITY.
PROGy<PARAMETERS>, WHERE PROG IS THE DESIRED PROGRAM

B) BEGINyUTTLITY, ,PROG,<PARAMETERS>,

RFEFERENCESS ALL OF THESE PROGRAMS ARE DOCUMENTED IN CCLIB/U, WHICH
MAY BE OBTAINED FROM USER SERVICES.

MACHINE-PEADABLE DOCUMENTATION MAY BE PRINTED USING
PROGRAM *PROGDOC® (SEE PAGE 1-2).

LIRRARY *UTILITY® CONTAINS THE FOLLOWING PROGRAMSS
AUNSCRY PRINT SORTEOD AUDIT
BANNER PRINT A BANNER (PAGE)
BANNERSZ PRINT 3 BANNERS ON ONE PAGE

BINDEX GIVE LIST AND SORTED LIST OF OUTPUT OF EDITLIB °‘LISTLIB® AND
‘CONTENT® DIRECTIVES

CARDS REPRODUCE A BCO DOECK WITH MODIFICATONS (FIELDS MAY BE
MOVED, DELETED, INTERCHANGED, GANG PUNCHED AND/OR SEQUENCED)

CARDS2 REPRODUCE A BCD DECK WITH MODIFICATIONS (FIELDS MAY BE
COPIEND, MOVED, DELETED, INTERCHANGED, GANG PUNCHED AND/OR
SEQUENCED)

CCRM EXTRACT ALL PAGES FROM COMPUTER CENTER REFERENCE MANUAL WHICH
WERE MODIFIED AFTER USER~-SPECIFIED DAYE

COPYEXT COPY UNIT RECORDS (ZERC BYTE TERMINATED) EXTRACTING SPECIFIED
COLUMNS ARO OPTIONALLY MOVING THEM ANDO OPTIONALLY ADD EDITOR
SEQUENCING

cCoPYLIR FROM AN EDITLIB LISTLIB LISTING, CREATE SORTED (OR UNSORTED)
OIRECTIVES TO COPY AN EDITLIB USER LIBRARY

COPYRE COPY ANO REARRANGE FILE OF ZERO BYTE TERMINATED RECORDS (150
CHARACTERS MAXIMUM PER RECOROD)

COPYSEL COPY AND REARRANGE FILE OF ZERO BYTE VERMINATED RECORDS (150
CHARACTERS MAXIMUM PER RECORDS FILE PROCESSED DIRECTLY)

cv2s CONVERT TO 029 PUNCH COOE
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DECK

DECKLSY

BEKSCRT
OFDATIM
AMPFIL
noc
NoCIY
DOCUMNT

FXECARD

FORMATR

GETO0RY

HF XCMP
JORTIMF

LINFR

LINERL

LISTRIN

LISTCMP

LISTEOI

LISY?
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LIST UPDATE *SOURCE® FILE OFECK/COMBECK NAMES, SEQUENCE NUMBER
AND NUMBEPR OF CAROS

LIST UPOATE *SOURCE® FILE OECK/COMDECK NAMES, SEQUENCE
NUMBER, NUMBER OF CARDS, NUMBER OF LINES AND PAGES (IF COLUMN
1 CARRIAGE FCONTROL IS USED) (LIST CONTENTS oF A
DOCUMENTATION FILE)

SORT INENT AND DECK LISTINGS FROM UPDATE OUTPUT FILE

PUT DATE/TIME IN OAYFILE

OUMP FIRST N WORDS OF EACH LOGICAL RECORD IN M FILES

PREPARE (SUB)PROGRAM AND CATALOGUED PROCEDURE DOCUMENTATION
ADD PAGING TGO A DOCUMENT

MAINTAIN A FILE OF DOCUMENTS

EXTRACT EXECUVE CARD PARAMETER/SUBPROGRAM USAGE/PROCEDURE
USAGE INFORMATICN FROM ODOOCUMENTATION FILES (WHICH NWERE
PREPARED IN THE FORMAT GENERATED BY PROGRAM °*DOC’)

THIS IS A TEXY FORMATTER. IT IS OESIGNED TO BE OF ASSISTANCE
TO THE PERSON WHO NEEDS V7O MANIPULATE TEXT FILES WHICH ARE
NOT INHERENTLY LINE ORIENTED., IT WILL ACCEPT FREE-FORM INPUT
AND GENERATE FORMATTED OUTPUT UTILIZING ARBITRARILY SIZED
RECORDS., THE INPUT CONSISTS OF TEXT ANO OPTIONAL OIRECTIVES
WHICH CONTROL SUCH FUNCTIONS AS PARAGRAPH INDENTING AND LINE
SPACING.

FXTRACT ONE OBJECT MODULE FROM A SEQUENTIAL OBJECT FILE OR AN
EDOITLI3 USER LIBRARY

DUMP 9-TRACK TAPE IN HEXADECIMAL FORMAT
PUT JOB CP EXECUTION TIME TO THIS POINT INTO DAYFILE

COUNT LINES AND PAGES OF A FILE HAVING FIRST CHARACTER
CARRIAGE CONTROL

LIST A DOCUMENT (CARRIAGE CONTROL 1IN COLUMN 1, ZERO BYTE
TERMINATED RECORDS) WITH RECORD COUNT AND COUNT OF LINES ON
EACH PAGE (LIST THRU ENO-OF-INFORMATION)

LIST RELOCATABLE BINARY MODULES IN ONE OR MORE FILES

LISYT AN UPDATE COMPILE FILE, EACH DECK BEGINNING ON A NEW
PAGE WITH A BANNER PAGE PRECEDING IT

LIST A FILE INSERTING *€E0R, *EOF, *EOI WHERE APPROPRIATE

LIST ZERO BYTE TERMINATED RECORDS (UP TO 110 CHARACTERS PER
RECOPD) WITH RECORD NUMBEP AND RECORD LENGTHS
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LISTH

LIST2

LISY3

LISTY

MANYDOC

MPSCM

MY OoCC

PAGEPRT
PFOCC

PROGCOC

PRCMNT

PRUCMP

PT INM

PIRPOSF

RENECK
SoPTUP

TAPCMO

TAPLISY
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LIST (CENTERED) ONE COPY OF CARDS (UP TO 90 CHARACTERS)
HAVING CARRTAGE CONTROL IN COLUMN 1. OPTIONALLY PRINT CARD,
PAGE AND LINE COUNTS AND LINE LENGTHS.,

SINGLE/DOUBLE SPACE LISTING, 6 OR 8 LINES PER INCH, HWITH
OPTIONAL SKIP OVER PERFORATION AT 30TTOM OF PAGE (FIRST 120
CHARACTERS)

LISTY FIPST (UP TO 90-CHARACTER, ZERO BYTE TERMINATED) RECORD
IN EACH LNGICAL PECORD THROUGH EOI

LIST UNIT RECORDS, THRU EOI, WHICH HAVE *1¢ IN COLUMN 1

EXTRACT (PRINT) TWO OR MORE DOCUMENTS FROM A DOCUMENTATION
FILE

CONVERT PRINTED OUTPUT NATA INTO A COM FORMATTED TAPE TO
PRODUCE MICROFICHE ON THE DATAGRAPHIX 4530 SYSTEM

CREATE DOCUMENTATION TO DESCRIBE THE CONTENTS OF A MAGNETIC
TAPE

PRINT SFLECTEO PAGE(S) FROM A DOCUMENT
CREATE PERMANENT FILE DOCUMENTATION

EXTRACT (PRINT) ONE OR ALL DOCUMENT(S) FROM A DOCUMENTATION
FILE

MAINTAIN AN ALPHABETICAL, SEQUENTIAL PROCEDURE FILE, EACH
PROCEDURE BEING ONE SCOPE LOGICAL RECORD

OCTAL AND CHAPACTER DUMP OF DISK FILE BY RELATIVE PRU NUMBER

PRINT CPA, CPB, CPA+CPB, I0 AND PP TIMES SINCE START OF J08
OR INTERCOM SESSTCN

EXTRACT PURPOSE INFORMATION FROM DOCUMENTATION FILES (WHICH
WERE PREPARED IN THE FORMAT GENERATED BY PROGRAM °DOC*)

CHANGE AN UPDATE COMPILFE FILE 3ACK INTO A SOURCE FILE
GENERATE UPOATE OTRECTIVES TO SORT OLDPL

OUMP SELECTED PORTIONS OF A 7-TRACK MAGNETIC TAPE WRITTEN 1IN
AN UNKNOWN DENSITY ANN/OR MODE. IT IS CONTROLLED BY A SERIES
OF FREE-FIELD CONTROL CARDS CONTAINING ORDERS FCR THE
DUMPING, SKIPPING OR BACKSPACING OF RECORUS OR FILES.

PREPARE TWO LISTS FROM MAGTAPEDOCUMENTATION FILE?
1) TAPE NUMBER, LABEL, DENSITY, REMARKS AND DESCRIPTION
FOR EACH TAPE OOCUMENTED IN FILE
2) LIST OF TAPE NUMBERS AND LABELS
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UNCCCIT

WHATLIR
WH I HMF

WHICHNS
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RFMOVE THE PAGING WHICH WAS ADOED TO A DOCUMENT BY PROGRAM

'noCIY®
LIST LIRRARIES SPECIFIED ON LAST LI3RARY CARD

TELL TELETYPE USER WHICH MAINFRAME HE IS USING

TELL TELETYPE USER WHICH OPERATING SYSTEM HE IS USING
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e PROGRAMS NOT IN LIBRARIES i

SEVERAL PROGRAMS WHICH ARE NOT IN LIBRARIES ARE LISTED BELOW. (SEE
THEIR INDIVIOUAL DOCUMENTS FOR ATTACH AND EXECUTE INFORMATION.)

INDIVIDUAL DOCUMENTS MAY BE PRINTED BY?

BEGIN,UTILITY, ,PROGOOC,0THER, <PROG>,0UTPUT,

WHERE <PROG> IS THE NAMF OF THE PROGRAM WHOSE DOCUMENTATION IS DESIRED.
THE LENGTH OF EACH DOCUMENTY IS GIVEN IN PARENTHESES.

BEGIN

COPYRFR

COPYE
COPYF
COPYR

COPYRM

copys

COPYSF

CVT3€0

MNF

NETED

RATFCR

RNF

HOW TO WRITE AND EXECUTE A CATALOGUED PROCEDURE (29 PAGES)

RECREATE A COC °RANDOM®* FILE FROM DATA COPIED EARLIER TO A
SEQUENTIAL FILE, OR COPY A RANDOM FILE. IV MAY BE USED TO
RECREATE A PROPER OLOPL IF COPYBF WAS USED ERRONEOUSLY. 2
PAGFS)

COPY A FILE TO END-OF-INFORMATION (2 PAGES)
CNPY BINARY OR CODED FILES (2 PAGES)
COPY SINARY OR CODED RECORDS (2 PAGES)

COPY AND CONVERT RECORDS ON SEQUENTIAL (SQ FILES FROM ONE
RECORD TYPE AND BLOCK STRUCTURE TO ANOTHER (2 PAGES)

A GENERAL PURPOSE UTILITY FROM NORTHWESTERN UNIVERSITY WHICH
PROVIOES A LARGE VARIETY OF COPY OPERATIONS FOR SEQUENTIAL OR
RANDOM FILES (3 PAGES)

COPY FILES OR RECORDS WITH OPTIONAL SHIFT TO RIGHT (3 PAGES)

CONVERT DOUBLE PRECISION S/360 FORTRAN PROGRAMS TO SINGLE
PRECISION CDC FORTRAN (1 PAGE)

MINNESOTA FORTRAN (MNF) IS AN ALTERNATIVE COMPILER WHICH
COMPILES FASTER THAN FTN AND HAS MORE DIAGNOSTICS AND SIMPLER
DEBUG FACILITIES (8 PAGES AT 8 LINES PER INCH)

AN ELEMENTARY TEXT EDITOR HAVING SOME FEATURES NOT AVAILABLE
IN THE INTERCOM EDITOR (20 PAGES)

PRE-COMPILER TO CONVERT RATIONAL FORTRAN TEXT INTO COC FTN
TEXT. RATIONAL FORTRAN IS A PROGRAMMING LANGUAGE WHICH HAS
THE STRUCTURE FORMING STATEMENTS THAT ALLOW °TOP DOWN® AND
GO TO-LESS® PROGRAMMING. (12 PAGES)

TEXT FORMATTING PROGRAM PROVIDING ANY OR ALL OFt PAGINATION,
LINE FILLING, RIGHT MARGIN .JUSTIFICATION, CHAPTERING,
SECTIONING, NUMBERED LISYS AND SUBLISTS, MACRO FACILITY,
(PORTIONS OF THIS MANUAL WERE PREPARED USING RNF) (47 PAGES)

® =« CCRM HAS SUFFICIENT INFORMATION TO EXECUTE THESE PROGRAMS. THE
DNCUMENTS CONTAIN ADDITIONAL PARAMETERS AND OTHER INFORMATION.

= , — | . —
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sevny SUBPROGRAMS s3%ss

THE COMPUTER CENTER MAINTAINS SEVERAL LIBRARIES OF SUBPROGRAMS 1IN
RELOCATARLE 0BJECT FORM. THIS CHAPTER DOESCRIBES THE FOLLOWING
LIBFARIES AND LISTS THE CONTENTS OF EACH WITH DESCRIPTIVE TITLES
(REFERENCFES ARE GIVEN FNR THE WRITE-UPS)t

ARLNALG - AEROSPACE RESEARCH LABORATORIES LINEAR ALGEBRA LIBRARY

ENSTAT <~ EDSTAT-P AND EODSTAT-V ROUTINES FOR STATVISTICAL ANALYSIS
OF BEHAVIORTAL SCIENCE DATA

EISPACK - SOLVE EIGENVALUE AND EIGENVECTOR PROBLEMS

FUNPACK - SPECIAL FUNCTIONAL SUBROUTINE PACKAGE FROM ARGONNE
NATIONAL LABORATORY

IMSL - INTERNATIONAL MATHEMATICAL AND STATISTICAL LIBRARIES
PACKAGE

MSL - CDC MATH SCIENCE LIBRARY

NSRGC - DTNSRDC WRITTEN AND/OR SUPPORTED SCIENTIFIC AND UTILITY

SUBROUTINES

THFSE ROUTINES ARE USED PRIMARILY WITH FTN, MNF OR RATFOR PROGRAMS AND
MOST ARE CODED IN FTN.

TO AGCESS ANY LIBRARY?!

ATTACH,<LIB>,
LOSET,LIB=<LIB>, OR LIBRARY,<LIB>,
LGO. OR OTHER LOAD AND EXECUTE CARD(S)

FOR EXAMPLE,

JO3NAME,

CHARGEjyeoee

FTN.

ATTACH4NSRDC.

LPSET,LIB=NSROC.

LGO.

¢ 7/8/9 EOR
PROGRAM TEST (INPUT=128, OUTPUT=128)
CALL ANOVAL1 (.e.)
LN ]
END

L 7/8/9 EOR

(DATA CARDS)
- 6/7/8/9 EOF

INDIVIDUAL MACHINE-RFADABLE DOCUMENTS, WHEN AVAILABLE, MAY 3E
PRINTEP (SEE PAGE 1-2).
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ARLNALG

THE AEROSPAGE PESEARCH LABORATORIES (ARL) LINEAR ALGEBRA LIBRARY
IS A COLLFCTION OF 34 SUBROUTINES FOR SOLUTIONS TO LINEAR SYSTEMS AND
DETERMINAYION OF FIGENVALUES AND EIGENVECTORS OF REAL SYMMETRIC
MATRICFS, SOME OF THESE ROUTINES ARE SPECIFICALLY OPTIMIZED FOR THE
CNC €000 SERIES COMPUTEPRS.

RFFFRENCESt THF ARL LINEAR ALGEBRA LIBRARY HANDBOOK, NIKOLAI ANO
TSAO0, AERNSPACE RESEARCH LABORATORIES, OAYTON, OHIO,
JULY 1974, ARL TR 74-0106.

MACHINE-RFADABLE DOCUMENTATION MAY BE PRINTED USING
PROCEDURE *DOCTAPE®’ (SEE PAGE 1-2).

POUTINES IN LIRRARY ¢ARLNALG® INCLUOE?S

BAC1H ETGENVECTORS OF A SYMMETRIC MATRIX FROM THOSE OF ITS
TRINTIAGONAL FORM

BAC?2 EIGFNVECTORS OF A SYMMETRIC MATRIX FROM THOSE OF I7S
TRINTAGONAL FORM

BISEC FIGFNVALUFS OF A SYMMETRIC TRIOIAGONAL MATRIX BY THE
BISECTION METHOD

FIp FAST INNER PRODUCT EVALUATION OPTIMIZED FOR THE CODC 6000

IMPRY ITERATIVE IMPROVEMENT TO MACHINE ACCURACY OF THE SOLUTION X
0OF AX = B OBTAINED USING SUBROUTINE LEQS!

IMPR2 ITERATIVE IMPROVEMENT TO MACHINE ACCURACY OF THE SOLUTION X
0F AX = B DBTAINED USING SUBROUTINE LEQS2

ImMeLt FIGFNVALUFS AND EIGENVECTORS OF A REAL SYMMETRIC MATRIX

INIT FIGENVECTORS OF A SYMMETRIC TRIDIAGONAL MATRIX BY INVERSE
ITEPATION

LECS1 SOLUTION OF A LINEAR SYSTEM GIVEN A TRIANGULAR FACTORIZATION

OF THE COEFFICIENT MATRIX PROOUCED BY LU1

LEQS?2 SOLUTION OF A LINEAR SYSTEM GIVEN A TRIANGULAR FACTORIZATION
OF THE COFFFICIENT MATRIX PROOUCED BY LU2

LFRS3 SOLUTION OF A LINEAR SYSTEM GIVEN A TRIANGULAR FACTORIZATION
OF THE COEFFICIENT MATRIX PRODUCED BY LU3

LECSHL SOLUTION OF A L INEAR SYSTEM GIVEN A TRIANGULAR FACTORIZATION
OF THE COEFFICIENT MATRIX PRODUCED 8Y LUG

LFASS SOLUTINN OF A LINEARP SYSTEM GIVEN A TRIANGULAR FACTORIZATION
OF THE COEFFICIENT MATRIX PRODUCED BY LUS

LEGSE SOLUTION OF A LINEAR SYSTEM GIVEN A TRIANGULAR FACTORIZATION
OF THE COFFFICIENT MATRIX PRODUCEOD BY LU®6
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LU1

Lu?

Lu3

LUG

Lue

LUE

ORIMP

ORSCL

ORTKC

ORPTHO?2

NZABX

RERAKA

RECUCH

RITZIT

QNCL1
sve
TRI1

TRI2

TRI3

TRI4
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LU FACTORIZATION OF A REAL SQUARE MATRIX

LU FACTORIZATION OF A REAL SQUARE MATRIX BY THE CROUT METHOD
WITH ACCUMULATING INNER PRODUCTS

LU FACTORIZATION OF A REAL SQUARE MATRIX

LU FACTORIZATION OF A REAL BAND MATRIX A TOGETHER WITH THE
NUMBER OF POSITIVE EIGENVALUES IF A IS SYMMETRIC

CHOLESKY FACTORIZATION OF A POSITIVE DEFINITE REAL SYMMETRIC
MATRIX

CHOLESKY FACTORIZATION OF A POSITIVE DEFINITE REAL SYMMETRIC
BANN MATRTX

ITERATIVE TIMPROVEMENT OF THE SOLUTION X OF AX = B OBTAINED
USING SUBROUTINE ORSOL

LEAST SQUARES SOLUTION OF A LINEAR SYSTEM GIVEN AN
ORTHCGONAL-TRTIANGULAR FACTORIZATION OF THE COEFFICIENT MATRIX
peonPu~ED BY SUBROUTINE ORTHO

ORT:- ONAL TRANSFCRMATION OF A GIVEN GENERAL M BY N MATRIX A
TO UPPER TRIANGULAR FORM

ORTHOGONAL TRANSFORMATION OF A GENERAL M BY N MATRIX A TO
UPPER TRTANGULAR FORM AND THE SOLUTION OF THE ASSOCIATED
LINEAR LEAST SQUARES PROBLEM

SOLUTION OF THE GENERALIZED MATRIX EIGENVALUE PROBLEM USING
THE 0Z ALGORITHM

RECOVERY OF EIGENVECTORS OF GENERALIZEO SYMMETRIC EIGENVALUE
PROBLEM FROM THOSE OF STANDARD FORM PROOUCED 8Y REDUC1

PEDUCTION OF THE GENERALIZED SYMMETRIC EIGENVALUE PROBLEM TO
STANDARD FORM

ITEPATIVE COMPUTATION OF EIGENVALUES LARGEST IN MAGNITUDE AND
CORPESPONNDING EIGENVECTORS OF A REAL SYMMETRIC MATRIX

FIGENVALUES OF A REAL SYMMETRIC TRIDIAGONAL MATRIX
SINGULAR VALUE DECOMPOSITION OF A REAL RECTANGULAR MATRIX
FAST HOUSFHOLOER TRIDIAGONAL FORM OF A REAL SYMMETRIC MATRIX

COMPACT HOUSEHOLDER TRINIAGONAL FORM OF A REAL SYMMETRIC
MATRIX

FAST HOUSEHOLOER TRIODIAGONAL FORM OF A REAL SYMMETRIC MATRIX
FOR THE QL ALGORITHM

HOUSEHOLNDFR TRIDIAGONAL FORM OF A REAL SYMMETRIC MATRIX FOR
THE OL ALGORITHM
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EOSTAT (PROPRIETARY)

LYBRARY EDSTAT CONTAINS ROTH THE EDSTAT-P AND EOSTAT-V ROUTINES FOR
STATISTICAL ANALYSTS OF BEHAVIORAL SCIENCE DATA WHICH WERE OBTAINED
FPOM NATA SCIENCES ASSOCIATES, AUSTIN, TEXAS.

SUBROUTINFS IN LIBRARY ‘EDSTAT’ INCLUDE?

AEVS

ANCVAR

AVAR23

AVTRNN

AXBS

BETHKEEN

BETKRITH

CANONA

CHICHI

CONTAS

fTORREL

CCRS

DISTAT

DSCRIM

ROOTS AND VECTORS OF AN ASYMMETRIC MATRIX

GROUPS-BY-TRIALS ANALYSIS OF VARIANCE (WITH A SINGLE GROUP OR
A SINGLE TRIAL, RESULTS ARE EQUIVALENT TO T-TESTS)

DOUBLE=- OR TRIPLE-CLASSIFICATION FACTORIAL ANALYSIS OF
VARIANCE, WITH PROVISION FOR UNEQUAL NUMBERS OF SCORES PER
CELL

ANALYSES OF VARIANCE (ONE FOR EACH DEPENDENT VARIABLE) FOR
REPFATED MEASUREMENT DESIGNS HAVING RANDOMIZED OR FACTORIAL
CLASSIFICATION OF SUBJECT GROUPS. TREND COMPONENTS (LINEAR,
QUADRATIC, CUBIC AND QUARTIC) ARE ANALYZED. EQUAL NUMBER OF
SUBJECTS PER GROUP IS REQUIRED.

MATRIX MULTIPLICATION

ANALYSES OF VARIANCE (ONE FOR EACH DEPENDENT VARTABLE) FOR
MULTIPLE CLASSIFICATION FACTORIAL DESIGNS HAVING 1-6 LEVELS
OF CLASSIFICATION

ANALYSES OF VARIANCE (ONE FOR EACH DEPENDENT VARIABLE) FOR
DFSIGNS HAVING BOTH BETWEEN-SUBJECT ODIMENSIONS AND WITHIN-
SUBJECT DIMENSIONS. BETWEEN DIMENSIONS MAY BE RANDOMIZED
GROUPS OR FACTORIALLY CLASSIFIED SUBJECT-GROUP DIMENSIONS.
WITHIN OIMENSIONS MAY BE REPEATED MEASURES (TEST-RETEST OR
TRIALS) OF 1-4 DIMENSTONS. BETWEEN-SUBJECT CELL FREGQUENCIES
NEED NOT BE EQUAL.

MULTIPLE CANONICAL CORRELATION ANALYSIS

CHI-SQUARE ANALYSIS OF FREQUENCY DATA IN BIVARIATE TABLES, OR
UNTIVARIATE TESTS AGAINST HYPOTHESIZED EQUAL OR SPECIFIC
OISTRIBUTIONS

BIVARIATE FREQUENCY TABLES FOR ALL PAIRINGS OF A SERIES OF
ONE-CHARACTER ALPHAMERIC VARIABLES, WITH PROVISION FOR
SELECTING LESS THAN ALL POSSIBLE PAIRINGS

MEANS, STANDARD DOEVIATIONS AND CORRELATIONS (MISSING DATA
ALLOWED)

MEANS, SIGMAS AND INTERCORRELATIONS

NESCRIPTIVE STATISTICS, FREQUENCY DISTRIBUTIONS, AND STANDARD
SCORE CONVERSTONS FOR A SERIES OF VARIABLES

MULTIPLE DISCRIMINANT ANALYSIS, INCLUDING UNIVARIATE
COMPARISONS OF GROUPS

A A S AR ke
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FACTOR INTERCORRELATION, PRINCIPAL-AXIS ANALYSIS, VARIMAX ROTATION,
AND FACTOR~SCORE COMPUTATION, WITH PROVISIONS FOR MISSING
DATA AND TRANSPOSED (SUBJECT PROFILE) ANALYSIS

FRFQCY FREQUENCY COUNTS

HGRCUP GENFRALIZFD DOISTANCE ANALYSIS T0 SUCCESSIVELY CLUSTER
SUBJECTYS OF VARIABLFS (ALL STAGES OF REDUCTION FROM N
ONE-PERSON GROUPS TO ONE N-PERSON GROUP ARE REPORTED)

ING TRACING SUBROUTINE FOR EDSTAT DEBUGGING

INVS MATRIX INVERSION

LAGCOR AUTNCORRELATION AND CROSS-LAG CORRELATIONSIOETECTING CYCLIC
FLUCTUATION IN A SERIES OF MEASURES OF ONE OR MORE VARIABLES

MORS MISSING-DATA INTERCORRFLATION

PCBS PUNCH OUTPUT OF AN ARRAY

PRBF CHANCE PROBABILITY OF AN F-RATIO

PRTS PRINT OUTPUT OF AN ARRAY

REGPRAN ITERATIVE MULTIPLE PREGRESSION ANALYSIS, WITH PROVISION FOR
MULTIPLE EOQUATIONS, COMPARISON OF EQUATIONS BY F-TESTS, ANO
OUTPUT OF PREDICTED SCORES FOR SUBJECTS

RELATE COMPARISON OF FACTOR STRUCTURES THROUGH REROTATION TO
MAXIMI?E ITEM-VECTOP CONTVTIGUITY

RTMS PUNCH OUTPUT OF A SYMMETRIC MATRIX

SCPF SCALAR PRNDUCT OF TWO VECTORS

SFVS RNOTS AND VECTORS OF A SYMMETRIC MATRIX

sues PUNCH OUTPUT OF A SCORE VFCTOR

SUMF SUMS AND SUMS OF SQUAPRES OF A VECTOR

TAPS TRANSPNSEN-NATA INTERCORRELATION

TESTAT SGORING ANN  ITEM-ANALYSIS OF OATA FROM CHOICE-RESPONSE
INSTRUMFENTS, FITHFR RIGHT-WRONG OR TIME~SUM SCALES

TSCALFE THRUSTNANIAN SUCCESSIVE-INTERVALS SCALE CONSTRUCTION

FRESTY MULTIPLFE GPODUPS ANALYSFS OF VARIANCE AND SELECTED GROUPS
T-TFSTS (SCHEFFE METHOD)

VORS VARIMAX ROTATTON OF A FACTOR STRUCTUREF

WITHIN ANALYSES OF VARTANCE (ONE FOP EACH OFEPENDENT VARIABLE) FOR

FACTORIAL DESIGNS IN WHIOGH TQUAL NUMBER OF SUBJECTS PER GROUP
ARE MATCHED, OR FOR [CESIGNS HAVING FACTORIALLY CLASSIFIED
PEFPEATED MFASURES UPON ONE GROUP OF SUBJECTS
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EISPACK

THF ETIGENSYSTEM PACKAGE FROM ARGONNE NATIONAL CLABORATORY IS A
COLLECTION O©OF 35 SUBROUTINES TO SOLVE EIGENVECTOR AND EIGENVALUE
PRCALFMS, ROUTINES IN THIS PACKAGF ARE OFTEN SUPERIOR IN SPEED AND
ACCURACY TO STMILAR ROUTINES IN OTHER PACKAGES.

REFERENCESS LECTURE NOTES IN COMPUTER SCIENCE, VOLUME 6, *“MATRIX
EIGENSYSTEM ROUTINES - EISPACK GUIDE®™, SMITH, ET AL,
SPRINGER-VERLAG, SBERLIN-HEIDELBERG-NEW YORK, 1974

MACHINE-REANABLE DOCUMENTATION MAY BE PRINTED USING
PROCEDURE °*NOCTAPE® (SEE PAGE 1-2).

ROUTINES TN LIBPARY CEISPACK® INCLUDE?

BAKVEC RACK TRANSFORM THE EIGENVECTORS OF THAT SYMMETRIC TRICIAGONAL
MATRPIX DETERMINED BY FIGY

BALANC BALANCE A RFAL GENERAL MATRIX

BAL 2AK BACK TRANSFORM THE EIGENVECTORS OF THAT REAL MATRIX

TRANSFORMED BY BALANC

RANDR RFNUCE A REAL SYMMETRIC BAND MATRIX TO A SYMMETRIC
TRIDIAGONAL MATRIX USING AND OPTIONALLY ACCUMULATING
ORTHOGONAL TRANSFORMATIONS

BANOV DETFRMINE SOMF ETGENVECTORS OF A REAL SYMMETRIC BAND MATRIX
OR SOLVF B2AND EQUATIONS

3ISFCT DFTERMINE SOME EIGENVALUES OF A SYMMETRIC TRIDIAGONAL MATRIX

ang DFTERMINE SOME FIGENVALUES OF A REAL SYMMETRIC BAND MATRIX

CRABRK?2 BACK TRANSFORM THE EIGENVECTORS OF THAT COMPLEX MATRIX
TRANSFORMFO BY CBAL

CRAL RALANCE A COMPLEX GENERAL MATRIX

CG D?IVER SUBROUTINE TO DETERMINE THE EIGENVALUES AND

EIGFNVECTORS OF A COMPLEX GENERAL MATRIX

CH PRIVER SUBROUTINE Yo DETERMINE THE EIGENVALUES AND
EIGENVECTORS OF A COMPLEX HERMITIAN MATRIX

CINVIT NFTFRMINE THOSE EIGENVECTORS OF A COMPLEX UPPER HESSENBERG
MATRIX CORRESPONDING TO SPECIFIED EIGENVALUES

ComMBAK BACK TRANSFORM THE EIGENVECVTORS OF THAT UPPER HESSENBERG
MATRIX DETERMINED BY COMHES

fLOVHES REDUCE A COMPLEX GENERAL MATRIX TO COMPLEX UPPER HESSENBERG
FORM USING ELFMENTARY TRANSFORMATIONS

COMLE DETFRMINE THE EIGENVALUES OF A COMPLEX UPPER HESSENBERG
MATRIX




UG

COMLR?2

COMQR

COMGR?

CORTE

CORTH

ELMBAK

ELMHES

ELTRAN

FIGI

FIGIZ

HOR

HQR?2

HTPIBK

HTPIR3

HTRTOI

HTRIO3

TMTCLY

IMTGLL

IMTNL2

INVIY
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DETERMINE THE EIGENVALUES AND EIGENVECTORS OF A COMPLEX UPPER
HESSENBFRG MATRIX

NETFRMINF THE FEIGENVALUES OF A COMPLEX UPPER HESSENBERSG
MATRPTX

NDETERMINE THFE EIGENVALUES AND EIGENVECTORS OF A COMPLEX
HESSFN3ERG MATRIX

BACK TRANSFORM THE EIGENVECTORS OF THAT UPPER HESSENBERG
MATRIX DETERMINEN BY CORTH

RFDUCE A COMPLEX GENERAL MATRIX TO UPPER HESSENBERG FORM
USING UNITARY TRANSFORMATIONS

BACK TRANSFORM THE EIGENVECTORS OF THAT UPPER HESSENBERG
MATRIX DETERMINED BY ELMHES

RENUCE A REAL GENERAL MATRIX TO UPPER HESSENBERG FORM USING
FLEMENTARY TRANSFCRMATIONS

ACCUMULATE THE TRANSFORMATIONS 1IN THE REDUCTION OF A REAL
GENERAL MATRIX BY ELMHES

TRANSFORM A CERTAIN REAL NON-SYMMETRIC TRIDIAGONAL MATRIX TO
A SYMMETRIC TRIDIAGONAL MATRIX

TRANSFORPM A CERTAIN REAL NON-SYMMETRIC TRIDIAGONAL MATRIX TO
A SYMMETRIC TRIDIAGONAL MATRIX ACCUMULATING THE DIAGONAL
TRANSFORMATIONS

NETERMINE THE EIGENVALUES OF A REAL UPPER HESSENBERG MATRIX

NDETFRMINE THE EIGENVALUES AND EIGENVECTORS OF A REAL UPPER
HESSENBERG MATRIX

BACK TANSFORM THE EIGENVECTORS OF THAT SYMMETRIC TRIDIAGONAL
MATRIX DETERMINED 8Y HTRIOIX

BACK TRANSFORM THE EIGENVECVYORS OF THAT SYMMETRIC TRIDIAGONAL
MATRIX DETERMINED BY HTRID3

REQUCE A MOMPLEX HERMETIAN MATRIX TO A REAL SYMMETRIC
TRIDIAGONAL MATRIX USING UNITARY TRANSFORMATIONS

REOUCE A COMPLEX HERMETIAN MATRIX, STORED AS A SINGLE SQUARE
ARRAY, TO A REAL SYMMETRIC TRIDIAGONAL MATRIX USING UNITARY
TPANSFORMATIONS

DETFRMINE THE EIGENVALUES OF A SYMMETRIC TRIDIAGONAL MATRIX
DETERMINE THE EIGENVALUES OF A SYMMETRIC TRIODIAGONAL MATRIX

DFTFRMINE THE FIGENVALUES AND FIGENVECTORS OF A SYMMETRIC
TRINIAGONAL MATRIX

DETYFRMINE THOSE FIGENVECTORS OF A REAL UPPER HESSENBERG
MATRIX CORRESPONDING TO SPECIFIED EIGENVALUES
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MINFIT

ORTRAK
ORTHES
ORTRAN

QZHFS
0717

AZVAL

QZVEC

RATCR

REBAKS

RE BAK

REOUC

REDUC2

RG

RGE

RS
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COMPUTE THE SINGLUAR VALUE DECOMPOSITION OF AN ARBITRARY REAL
RFCTANGULAR MATRIX AND THE SOLUTION OF A RELATED LINEAR LEAST
SQUARES PROBLEM

BACK TRPANSFORM THE EIGENVECTORS OF THAT UPPER HESSENBERG
MATRIX OETERMINED 8Y ORTHES

REOUCE A REAL GENERAL MATRIX TO UPPER HESSENBERG FORM USING
OPTHOGONAL TRANSFORMATIONS

ACCUMULATF THE TRANSFORMATIONS IN THE REDUCTION OF A REAL
GENERAL MATRIX BY ORTHES

SIMULTANFOUSLY REDUCF ONF OF A PAIR OF REAL GENFRAL MATRICES
TO UPPER HESSENBERG FORM AND THE OTHER TO UPPER TRIANGULAR
FORM USING AND OPTIONALLY ACCUMULATING ORTHOGONAL
TRANSFORMATIONS

REGUCE ONE OF A PAIP OF REAL MATRICES FROM UPPER HESSENBERG
TO QUASI-UPPER TRIANGULAR FORM WHILE MAINTAINING THE UPPER
TRIANGULAR FORM OF THE OTHER USING AND OPTIONALLY
ACCUMULATING ORTHOGONAL TRANSFORMATIONS

EXTRACT THE GENERALIZED EIGENVALUES OF A REAL MATRIX SYSTEM
WITH ONE MATRIX IN QUASI-UPPER TRIANGULAR FORM AND THE OTHER
IN UPPER TRIANGULAR FORM USING AND OPTIONALLY ACCUMULATING
ORTHOGONAL TRANSFORMATIONS

DETERMINE THE GENERALIZED EIGENVECTORS OF A REAL MATRIX
SYSTEM WITH ONE IN QUASI-UPPER TRIDIAGONAL FORM AND THE OTHER
IN UPPER TRIANGULAR FORM USING BACKX SUBSTITUTION

DETERMINE SOME EXTREME EIGENVALUES OF A SYMMETRIC TRICIAGONAL
MATRIX

SACK TRANSFORM THE EIGENVECTORS OF THAT DERIVED SYMMETRIC
MATRIX DETEPMINED BY PEDUC2

BACK TRANSFORM THE EIGENVECTORS OF THAT DERIVED SYMMETRIC
MATRIX DETERMINED BY REDUC OR REDUC2

REDUCE A CERTAIN GENERALIZED SYMMETRIC EIGENPROBLEM TO THE
STANDARD SYMMETRIC EIGENPROBLEM USING CHOLSKY DECOMPOSITION

REDUCE CERTAIN GENERALIZED SYMMETRIC EIGENPROBLEMS TO
STANDARD SYMMETRIC EIGENPROBLEMS USING CHOLSKY DECOMPOSITION

DRIVER SUBROUTINE T0 DETERMINE THE EIGENVALUES AND
EIGENVECTORS OF A REAL GENERAL MATRIX

DRIVER SUBROUTINE T0 DETERMINE THE EIGENVALUES AND
EIGENVECTORS FOR THE REAL GENERAL GENERALIZED EIGENPRORLEM
A*X = (LAMBDA)*B*X

ORIVER SUBROUTINE TO DETERMINE THE EIGENVALUES AND
EIGFNVECTORS OF A REAL SYMMETRIC MATRIX
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RSE DRIVER SUBROUTINE T0 DETERMINE THE EIGENVALUES AND
EIGENVECTORS OF A REAL SYMMETRIC SAND MATRIX

RTG DR IVER SUBROUTINE TO0 DETERMINE THE EIGENVALUES AND
EIGENVECTORS FOR THE PEAL SYMMETRIC GENERALIZED FEIGENPROBLEM
A*X = (LAMBDNA) *B*X

RSGAR DRIVER SUBROUTINE T0 DETERMINE THE EIGENVALUES AND
FIGENVECTORS FOR THE REAL SYMMETRIC GENERALIZED EIGENPROBLEM
A*B*X = (LAMBDA) *X

RSGEA NRIVER SUBROUTTNE T0 DETERMINE THE EIGENVALUES AND
EIGENVECTORS FOR THE REAL SYMMETRIC GENERALIZED FEIGENPRROBLEM
B¥A*X = (LAMSDA)*X

psSP DRIVER SUBROUTINE T0 OETERMINE THE EIGENVALUES AND
EIGENVECTORS N0F A REAL SYMMETRIC PACKED MATRIX

RST DRIVER SUBROUTINE T0 DETERMINE THE EIGENVALUES AND
EIGFNVECTORS OF A REAL SYMMETRIC TRIDIAGONAL MATRIX

oY NRIVER SUBROUTINE T0 DETERMINE THE EIGENVALUES AND
EIGENVECTORS OF A CERTAIN REAL TRIOIAGONAL MATRIX

sve COMPUTE THE SINGULAR VALUE DECOMPOSITION OF AN ARBITRARY REAL
RECTANGULAR MATRIX

TINVTTY DETERMINE SOME EIGFENVECTORS OF A SYMMETRIC TRIDIAGONAL MATRIX

TNLRAY NETFRMINE THE EIGENVALUES OF A SYMMETRIC TRIDIAGONAL MATRIX

T0t 1 DETERPMINE THF EIGENVALUES OF A SYMMETRIC TRIDIAGONAL MATRIX

TAL? NDETERMINE THE EIENVALUES AND EIGENVECTORS OF A SYMMETRIC

TRINDIAGONAL MATRIX

TRPBAK1L BACK TRANSFCRM THE EIGENVECTORS OF THAT SYMMETRIC TRIDIAGONAL
MATRIX OETERMINEC BY TRED1

TREAKS BACK TRANSFORM THFE EIGENVECTORS OF THAT SYMMETRIC TRIDIAGONAL
MATRIX DETERMINED BY TRED3

TRFO14 RENUCE A REAL SYMMETRIC MATRIX TO A SYMMETRIC TRIODIAGONAL
MATRIX USING DRTHOGONAL TRANSFORMATIONS

TREN2 RETURN A REAL SYMMETRIC MATRIX TO A SYMMETRIC TRIOIAGONAL
MATRIX ACCUMULATING THE ORTHOGONAL TRANSFORMATIONS

TRPFDZ PEDUCE A RFAL SYMMETRIC MATRIX, STORED AS A ONE-DIMENSIONAL %
ARQAY, TO A SYMMETRIC TRICIAGONAL MATRIX USING ORTHOGONAL
TRINIAGONAL MATRIX USING ORTHOGONAL TRANSFORMATIONS

TRIDIR DETERMINE SOMF EIGENVALUES OF A SYMMETRIC TRIDIAGONAL MATRIX ;

TSTURM NETERMINE SOME EIGENVALUES AND FIGENVECTORS OF A SYMMETRIC
TRINTAGONAL MATRIX

R—
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FUNPACK

SPFCTAL FUNCTIONAL SUBROUTINE PACKAGE FROM ARGONNE NATIONAL
LAPORATORY CONTAINING 24 USER-CALLABLE ROUTINES FOR BESSEL FUNCTIONS,
DAWSCN'S INTEGRAL, ELLIPTIC INTEGRALS OF THE FIRST AND SECOND KIND AND
EXPONENTIAL INTEGRAL.

REFERPENCESS MASTE® DOCUMENTS ON FILE IN USER SERVICES.

MACHINE-READABLE DOCUMENTATION MAY BE PRINTED USING
PROCECURE °*DOCTAPE®’ (SEE PAGE 1-2).

ROUTTINES IN LTYRRARY ¢FUNPACK® INGCLUDE?

BESIO FUNCTION TO CALCULATE MODIFIED BESSEL FUNCTIONS OF THE FIRST
KIND OF OPDER ZEROC, YO0(X)

BRESF I FUNCTION TO CALCULATE MODIFIED BESSEL FUNCTIONS OF THE FIRST
KINN OF OFDER ZERO, EXP(-ABS(X))*I0(X)

BFSTI1 FUNTTION TO CALCULATE MODIFIED BESSEL FUNCTIONS OF THE FIRST
KIND OF ORDER ONE, I1(X)

3ESEI1 FUNCTINN TO CALCULATE MOOIFIED BESSEL FUNCTIONS OF THE FIRST
KIND OF ORDER ONE, EXP(-ABS(X))*I1(X)

RESJO FUNCTION TO CALCULATE BESSEL FUNCTIONS OF THE FIRST KIND OF
ORDFR ZERC, JO(X)

8F<SJ1 FUNCTION Y0 CALCULATE BESSEL FUNCTIONS OF THE FIRST KIND OF
ORDER ONE, J1(X)

BFSK?O COMPUTE MNDIFTED BESSEL FUNCTIONS OF THE SECOND KIND OF ORDER
ZFRNy KO(X)y FOP REAL, POSITIVE X

RESFKO fOMPUTE MOOIFTEOD BESSEL FUNCTIONS OF THE SEGOND KIND OF ORDER
7ERN, EXP(X)*K0(X), FOR REAL, POSITIVE X

RESK1 COMPUTE MOODIFIED BESSEL FUNCTIONS OF THE SECOND KIND OF ORDER
OMF, K1(X), FOR REAL, POSITIVE X

3F<FK1 COMPUTE MOOIFIED BESSFL FUNCTIONS OF THE SECOND KIND OF ORDER
ONE, EXP(X) *X1({X), FOR REAL, POSITIVE X

3FSY SUBROUTINE TO COMPUTE BFSSEL FUNCTIONS OF THE SECOND KIND OF
NOIN-NEGATIVE ORDER, Y-SUB-NU(X), FOR REAL, POSITIVE X (SEE
YNU)

NAW FUNCTINN Y0 COMPUTE DAWSON’S INTEGRAL FOR ALL REAL ARGUMENTS

|
1
i
|
|
;
.
|
|
|
|
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ELYIFPE

FLTE

FELIEN

ELIPK

FLIKY

FLIKM

FI
FONE
EXPEY

MONE®CR

PST

YMU
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COMPUTE CNMPLETE COMPLETE ELLIPTIC INTEGRALS OF THE SECOND
KINN, E(CAYSO)

COMPUTE COMPLETE ELLIPTIC TINTEGRALS OF THE SECONC KIND,
E(CAY**2)

COMPUTE COMPLETE ELLIPTIC 1INTEGRALS OF THE SECOND KIND,
E(1-ETA)

COMPUTE COMPLETE ELLIPTIC INTEGRALS OF THE FIRST KIND,
K(CAYSQ)

COMPUTE COMPLETE FLLIPTIC INTEGRALS OF THE FIRST KIND,y
K(CAY®**2)

COMPUTFE COMPLETE FELLIPTIC INTEGRALS OF THE FIRST KIND,
K(1-ETA)

COMPUTE EXPONENTIAL INTEGRAL, EI(X)
COMPUTE EXPONENTIAL INTEGRAL, E-SUB-1(X)
NOMPUTE EXPONENTTAL INTEGRAL, EXP(=X) *EI(X)

ERROR HANDLING FACILITIES, INCLUDING USER INTERACTION, FOR
FUNPACK

FUNCTION TO COMPUTE LOGARITHMIC OERIVATIVE OF THE GAMMA
FUNCTION FOR REAL ARGUMENTS

FUNRTION TO COMPUTE BESSEL FUNCTIONS OF THE SECOND KIND OF
NON-NEGATIVE REAL OPDER, Y=-SUB~NU(X)y FOR REAL, POSITIVE X
(SEF RBESY)
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IMSL (PROPRIETARY)

THF INTERNATIONAL MATHEMATICAL AND STATISTICAL LIBRARIES PACKAGE
CONTAINS OVER 400 SUBROUTINES IN THE FOLLOWING AREAS?

«ANALYSIS OF EXPERIMENTAL OFSIGN DATA

«PANDCM NUMBERS, GENERATION AND TESTING

«STATISTICS, BASIC, NON-PARAMETIC, SPECIAL FUNCTIONS

«RFGRESSINN ANALYSIS

«NIFFERENTIAL EQUATIONS, INTERPOLATION, APPROXIMATION, SMOOTHING

«LINFARP ALGESRAIC ENUATIONS

«VECTOR MATRIX ARITHMETIC
EDITION 6 OF TMSL CONTAINS ALL PREVIOUS UPDATES AND INCLUDES 39 NEW
SUBRQUTINES.

REFFRENCESS THE IMSL LIBRARY, VOLUMES 1 AND 2.

SHORT MACHINE-READABLE ODOOCUMENTATION MAY BE PRINTED
USING PROCEDUPE °*DOCTAPE® (SEE PAGE 1-2),

ROUTINFS IN LIBRARY T*IMSL® INCLUDES

ABALAY
ARTIRAN
ACRCAN
ACTRST

AF AC AN

AFACMN

AFACY
AGBACP

AGLMON

AGVACL

AGXPMN

AGXPMS

ANALYZE BALANCED LATTICE OESIGN DATA. (ENTRY IN ABIBAN)
ANALYZE BALANCEO INCOMPLETE BLOCK DESIGN DATA

ANALYZE ONE-WAY CLASSIFICATION DESIGN DATA

COMPUTE CONTRAST ESTIMATES AND SUMS OF SQUARES

COMPUTE SUMS OF SQUARES AND DEGREES OF FREEDOM FOR ALL
EFFECTS IN A FULL FACTORIAL PLAN

COMPUTE A COMPLETE SET OF MEANS FOR ALL EFFECTS IN A FULL
FACTORIAL PLAN (ENTRY IN AFACAN)

FULL FACTORIAL PLAN ANALYSIS - EASY TO USE VERSION
ANALYZF BALANCEO COMPLETE STRUCTURE OESIGN OATA

COMPUTE PARAMETFR ESTIMATES, CORRESPONDING
VARTANCE-COVARIANCE MATRIX ESTIMATE AND SUM OF SQUARES, FOR A
GENERAL LINFAR MODEL

COMPUTE A ONE OR TWO-SIDEOD INTERVAL ESTIMATE OF A VARIANCE
COMPONENT

FIND EXPECTED MEAN SQUARE, DEGREES OF FREEDOM, TEST TERM AND
ITS DEGREES OF FREEDOM FOR EACH MODEL TERM IN A BALANCED
COMPLETE EXPERIMENTAL DOESIGN STRUCTURE MODEL (ENTRY IN
AGXPMS)

FIND EXPFCTED MEAN SQUARE, DOEGREES OF FREEOOMy TFST TERM ANO
NEGREES OF FREEDOM, F~VALUE, AND VARIANCE COMPONENT ESTIMATE
FOR EACH TERM 1IN ANY BALANCED COMPLETE EXPERIMENTAL DESIGN
STRUCTURE MODFL
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ALSCAN

AME ANS

ANCCV1

ANESTE

ANFSTU

AQORCR

ARCBAN
ASNKMEC
30€C0UL
gorcu?
8DTRGI
ADTRGO

BECORI

- BECCRDN

BECFCVM

BFECTR

BECVLI

BFCVLO

BEGRPS

BRE IGPP

BETUGR

RELSIN
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ANALYZE LATIN SOUARE DESIGN DATA

PREPARE A SET OF UNBALANCED DATA FOR ANALYSIS BY THE METHOD
OF UUNWEIGHTED MEANS

COVARTANCF ANALYSIS FOR ONE-WAY CLASSIFICATION DESIGN DATA

ANALYZE COMPLETELY NESTED DESIGN DATA WITH EQUAL NUMBERS IN
THE SU3CLASSES

ANALYZE COMPLETFELY NESTED DESIGN OATA WITH UNEQUAL NUMBERS IN
THE SURCLASSES

PEORDERING OF THE DATA OBTAINED FROM ANY BALANCED COMPLETE
EXPERIMENTAL DESIGN

ANALYZE TWO-WAY CLASSIFICATION DESIGN DATA

PERFORM STUODENT-NEWMAN-KEULS MULTIPLE COMPARISON TEST

TALLY OBSERVATIONS INTO A ONE-WAY FREQUENCY TABLE

TALLY OBSERVATIONS INTO A TWO-WAY FREQUENCY TABLE
TRANSGENERATE THE COLUMNS OF A MATRIX - IN CORE VERSION
TRANSGENFRATE THE COLUMNS OF A MATRIX - OUT OF CORE VERSION

CALCULATE MFANS, STANDARD DEVIATIONSy AND CORRELATION
COEFFICIENTS - IN CORE VERSION

CALCULATE MEANS, STANDARD DEVIATIONSy AND CORRELATION
COEFFICIENTS - OUT OF CORE VERSION

CBLCULATE MEANS AND VARIANCE-COVARIANCE MATRIX

FSTIMATE RHO IN A BIVARIATE NORMAL POPULATION (TETRACHORIC
CORRELATION COEFFICIENT) WITH GROUPED OBSERVATIONS

COMPUTE VARIANCES AND COVARIANCES OF LINEAR FUNCTIONS - IN
CORE VERSION

COMPUTE VARIANCES AND COVARIANCES OF LINEAR FUNCTIONS - oOUT
OF CORE VFERSION

CALCULATE THE FIRST FOUR MOMENTS FOR GROUPED DATA ON EQUAL
CLASS INTERVALS AND THE CORRESPONDING CORRECTED MOMENTS USING
SHEPPARD*S CORRECTIONS

ESTIMATE BASIC STYATISTICAL PARAMETERS USING GROUPEC DATA
ESTIMATE BASIC STATISTINCAL PARAMETERS USING UNGROUPED DATA

INTERVAL ESTIMATE O0F THE PARAMETER P OF THE BINOMIAL
OISTRISUTTON
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INTERVAL ESTIMATE OF THE PARAMETER, LAMBDA. OF THE POISSON
NDISTRIBUTION

CALCULATE MEANS, SIMPLE REGPESSION COEFFICTENTS, THEIR
INTFRCEPTS, STANCARD ERRORS OF THE REGRESSION COEFFICIENTS,
AND STANDARD DEVIATIONS FOR ARRAYS WHICH CONTAIN MISSING
VALUES (IN CORE VERSION)

CALCULATF MEANS, SIMPLE REGRESSION COEFFICIENTS, THEIR
INTERCEPTS, STANDARD FRRORS OF THE REGRESSION COEFFICIENTS,
AND STANDARD DEVIATIONS FOR ARRAYS WHICH CONTAIN MISSING
VALUES (OUT OF CORE VERSION)

CALCULATE MEANS, CORRELATION COEFFICIENTS, STANDARD
NEVIATIONS AND THIRD AND FOURTH MOMENTS FOR ARRAYS WHICH
CONTAIN MISSING VALUES (IN CORE VERSION)

CALCULATE MEANS, CORRELATION DOEFFICIENTS, STANDARD
DEVIATIONS AND THIRD AND FOURTH MGMENTS FOR ARRAYS WHICH
CONTAIN MISSING VALUES (OUT OF CCRE VERSION)

MAKE LOCATION (MEAN) INFERENCES USING A SAMPLE FROM A NORMAL
PCPULATION WITH KNOWN VARIANCE

MAKE MFAN AND VARIANCE INFERENCES USING A SAMPLE FROM A
NORMAL POPULATION

MAXF VYARTANCE INFERENCES WUSING A SAMPLE FROM A NORMAL
POPULATION WITH KNOWN MFAN

MAKF MEAN AND VARIANCE INFERENCES USING SAMPLES FROM EACH OF
TWO NORMAL POPULATICONS WITH UNEQUAL VARIANCES (ENTRY IN
BEPATS)

MAKE MEAN AND VARIANCE INFERENCES USING SAMPLES FROM EACH OF
TWO NNIMAL POPULATIONS WITH UNEQUAL VARIANCES, ALLOWING ANY
LINEAR RELATTONSHIP BETWEEN THE POPULATION MEANS AND ANY
MULTIPLICATIVE LINEAR RELATIONSHIP BETWEEN THE POPULATION
VARIANCES

MAKF MEAN AND VARIANCE INFERENCES USING SAMPLES FROM EACH OF
TWO NORMAL POPULATIONS WITH EQUAL VARIANCES (ENTRY IN
BEPFTS)

MAKE MEAN AND VARIANCE INFERENCES USING SAMPLES FROM EACH OF
THWO NORMAL POPULATIONS WITH €QUAL VARIANCES,y ALLOWING ANY
LINFAR RELATIONSHIP BETWEEN THE POPULATION MEANS

COMPUTE A BISERIAL (AND POINT-8ISERIAL) CORRELATION
COEFFICIENT BETWEEN VARIABLES, ONE OF WHICH IS QUALITAVIVELY
(BINARY) DICHOTCMTIZED, AND THE OTHER IS NUMERICALLY
MFASURABLE AND CLASSIFIFD

COMPUTE A 3ISFRIAL CORRELATION COEFFICIENT 3ETWEEN VARIABLES,
CNE OF WHTCH IS OQUALTTATIVELY OICHOTOMIZED AND THE OTHER
NUMFERPTCALLY OR QUALITATIVELY CLASSIFIED, NOT NECESSARILY
0RPNFREN

—
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CBNRKO MAXIMUM LIKELIHOCD ESTIMATE OF THE CORRELATION COEFFICIENT
USING A CONTINGENCY TABLE DERIVED FROM A BIVARIATE NORMAL
POPULATION

CTBANLL EVALUATF A QUANTITY PPOPORTIONAL TO THE NATURAL LOGARITHM OF
THE LIKFLIHOND OF A CONTINGENCY TABLE DERIVED FROM A
RIVARIATE NORMAL POPULATION

CTRRBYC ANALYSIS OF CONTINGENCY TABLE

DASCRU AUTOMATIC STEP CHANGE MERSON OIFFERENTIAL EQUATION SOLVER

DBCEVU BICUBIC SPLINE MIXED PARTIAL NERIVATIVE EVALUATOR

08CcaNy COMPUTE AN APPROXIMATE DOUBLE INTEGRAL TO A GIVEN TABLE OF ]
DATA USING A NATURAL BICUBIC SPLINE INTERPOLANT |

NC ANRE INTEGOATE F(X) FROM A TO By, USING CAUTIOUS ADAPTIVE ROMBERG
FXTRAPOLATION

OCSEVU FVALUATION OF FIRST AND SECOND DERIVATIVES OF A CUBIC SPLINE
pesaey INTEGRATE A CUBIC SPLINE BETWEEN LIMITS A AND B

BRERS FIRST ORDER OIFFERENTIAL EQUATION SOLVER = THE METHOD OF
BULIRSCH - STOER FOR DY/DT = F(Y,T)

DV FRK SOLUTION OF A SYSTEM OF FIRST ORDER ORDINARY OIFFERENTIAL
EQUATIONS O0F THE FORM DY/DX = F(X,Y) WITH INITIAL CONDITIONS
(A RUNGE-KUTTA METHOD BASED ON VERNER'S FIFTH AND SIXTH ORDER
PAIR OF FORMULAS IS USEN)

AVeGeER FIRST ORPER® OIFFEPENTIAL EQUATION SOLVER- GEAR®S METHOD FOR
IX/0T=F(X,T)

CBALAC BALANCES A COMPLEX GENERAL MATRIX AND ISOLATES EIGENVALUES
WHENFVFR POSSIBLE

FBALAF ARALANCE A REAL MATRIX A

FRRCKO BACKTRANSFORM THE EIGENVFCTORS OF A BALANCED COMPLEX GENERAL
MATRIX

F3PCKF BACKTRANSFORM EIGFNVECTORS OF A BALANCED MATRIX

EHBCKF RACKTRANSFORM THE EIGENVECTORS OF THE UPPER HESSENBERG MATRIX
FAUND IN FHESSF

FHPOKH RACKTRANSFORM THE EIGENVECTORS OF A REAL SYMMETRIC
TRIDIAGONAL MATRIX OBTAINED FROM A HERMITIAN MATRIX

FHFSSC RFOUCTION OF A COMPLEX MATRIX TO COMPLEX UPPER HESSENBERG
FORM
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EHESSF REDUCE A NONSYMMETRIC MATRIX TO UPPER HESSENBERG FORM BY
NPTHOGONAL TRANSFORMATIONS

EHORKS PERFORM A BACK TRANSFORMATION TO FORM THE EIGENVECTORS OF THE
ORIGINAL SYMMETRIC MATRIX FROM THE EIGENVECTORS OF THE
TRIOIAGONAL MATRIX

EHOUSH REOUCTION OF A COMPLEX HERMITIAN MATRIX TO A REAL SYMMETRIC
TRINTAGONAL MATRIX

EHCUSS REQUCE A SYMMETRIC MATRIX A TO SYMMETRIC TRIDIAGONAL FORM
USING HOUSEHOLDER'S REDUCTION

EIGCC CALCULATE EIGENVALUES ANO (OPTIONALLY) EIGENVECTORS OF A
COMPLEX GENERAL MATRIX

FIGCH CALCULATE EIGENVALUES AND (OPTIONALLY) EIGENVECTORS OF A
COMPLEX HERMITIAN MATRIX

EIGRF CALCULATE EIGENVALUES AND (OPTIONALLY) EIGENVECTORS OF A REAL
GENERAL MATRIX

EIGRS CALCULATE EIGENVALUES AND (OPTIONALLY) EIGENVECTORS OF A REAL
SYMMETRIC MATRIX

EIGZC CALCULATE EIGENVALUES AND (OPTIONALLY) EIGENVECTORS OF A
SYSTEM A*X=LAMBDA*B*X WHERE A AND B ARE COMPLEX MATRICES OF
ORDER N

EIGZF CALCULATE EIGENVALUES AND (OPTIONALLY) EIGENVECTORS OF A
SYSTEM A*X=LAMBDA®B*X WHERE A AND B ARE REAL MATRICES OF
ORDER N

FLRHIC COMPUTATION OF ALL EIGENVALUES OF A COMPLEX UPPER HESSENBERG
MATRIX

FLREZC COMPUTE THE ETIGENVALUES AND EIGENVECTORS OF A COMPLEX UPPER
HESSENBERG MATRIX AND BACK TRANSFORM THE EIGENVECTORS

EL XHC REDUCE TWO COMPLEX MATRICES, A AND By SIMULTANEOUSLY, A TO
UPPER HESSENBERG AND B TO UPPER TRIANGULAR FORM

FL 2vC CALCULATE THE EIGENVALUES AND, OPTIONALLY, EIGENVECTORS OF
YHE SYSTEM A*7Z=LAMBDA*B*Z WHERE COMPLEX MATRIX A IS UPPER
HESSENBERG AND COMPLEX MATRIX B IS UPPER TRIANGULAR

EQRHIF FIND THOSE ETIGENVECTORS OF A REAL UPPER HESSENBERG MATRIX
CORRESPONDING TO SPECIFIED EIGENVALUES

EQPH3F FIND THE EIGENVALUES AND (OPTIONALLY) EIGENVECTORS OF A
REAL UPPER HESSENBERG MATRIX

EQRT1S COMPUTE THF SMALLEST EIGENVALUES OF A SYMMETRIC TRICIAGONAL
MATRIX USING THE QR ALGORITHM

EQPT2S FIND THE EIGENVALUES AND (OPTIONALLY) EIGENVECTORS OF A
TRIOIAGONAL MATRIXy T, USING THE QL METHOD

W—
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EQRT 3S

ENZVF

FFCSIN

FFEPR2

FETE

FFTR

FFT?

FFY2RV

FYARPS

FTAUTO

FTCAST

FTECMP

FTCRCS

FTCRXY
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GIVEN A TRINIAGONAL MATRIX T, FIND M AND LAMDA(I)yI=1yeeeyM
WHERE M TS THE SMALLEST INTEGER SUCH THAT ABS(LAMDA(1))+4...¢
ABS(LAMDA(M)) IS GRFATER THAN OR EQUAL TO THE ABS(VALUE) AND
LAMDA(L) yeeeoy LAMDA(M) ARE THE SMALLEST M EIGENVALUES CF T AND
<VALUE> AS SPECIFIED BY THE USER

RENDUCF TWO MATRICES, A AND B8, SIMULTANEOUSLY, A TO UPPER
HFSSENBFRG ANC 8 TO UPPFR TRIANGULAR FORM

07 ITERATION - REOUCE AN UPPER HESSENBERG MATRIX A TO
QUASI-UPPER TRIANGULAR FORM WHILE KEEPING MATRIX 13
TRIANGULAR

CALCULATE THF EIGENVALUFS AND, OPTIONALLY, EIGENVECTORS OF
THE SYSTEM A*7=LAMBDA*B*7 WHERE A IS QUASI-UPPER TRIANGULAR
AND 3 IS UPPFER TRIANGULAR

CNOMPUTE THE SINE ANDO COSINE TRANSFORMS OF A SET OF REAL DATA

THIS SURROUTINE PERMUTES A COMPLEX DATA VECTOR 1IN REVERSE
BINARY ORDER TO NCRMAL OROER. THE ROUTINE CAN ALSO BE USED
TO PERMUTE A COMPLEX DATA VECTOR IN NORMAL ORDER TO REVERSE
3INARY ORDER SINCE THE PERMUTATION IS SYMMETRIC.

COMPUTE THE FAST FOURIER TRANSFORM OF A DATA VECTOR
COMPUTE THE FAST FOURTER TRANSFORM OF A REAL DATA SEQUENCE

COMPUTE THE FAST FOURYER TRANSFORM, GIVEN A COMPLEX VECTOR OF
LENGTH EQUAL TO A POWER OF TWO

COMPUTE THE FAST FOURIER TRANSFORM, GIVEN A COMPLEX VECTOR OF
LENGTH EQUAL TO A POWER OF TWO (DATA IN REVERSE BINARY ORDER)

PRELIMINARY ESTIMATION OF THE AUTOREGRESSIVE PARAMETERS IN AN
ARTMA STOCHASTIC MODEL

GIVEN A TIME SERIES COMPUTE 1. THE MFEAN ANO VARIANCE, 2.
THE AUTNCOVARIANCES, 3. THE AUTOCOVARIANCES AND
AUTOCORRFLATIONS, 4. THE PARTIAL AUTOCORRELATIONS.

USING A FITTED ARIMA STOCHASTIC MODEL, COMPUTE TIME SERIES
FORECASTS AND PROSABILITY LIMITS FOR LEAD TIMES
192939e0eyL V(5)

NON-SEASONAL ARIMA STOCHASTIC MODEL ANALYSIS FOR A SINGLE
TIME SERIES WITH FULL PARAMETER ITERATION AND MAXIMUM
LIKFLIHOON ESTIMATION

GIVEN TWO MUTUALLY STATIONARY N CHANNEL TIME SERIES, COMPUTE
A SELECTED SUBSET OF THE MEANS AND VARIANCES,
CROSS-COVARIANCES, AND £POSS-CORRELATIONS

COMPUTE A SINGLE CROSS-COVARIANCE OF TWO MUTUALLY STATIONARY
TIME SERIFS
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FTFETY

FTFREN

FTYFUNC

FTGEN1
FTKALM

FYMAPS

FTMAXL

FTECIF

FTSIMP

FTTRAN

FTWFTN

FTWENM

FTRENX

GFIY

GGAMA

GGRTN
GGPNR
GGPTA
GGCRU
GGCAU

GRFCM
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FAST FOURTIER TRANSFORM ESTIMATES OF POWER SPECTRA AND
CROSS-SPECTRA OF TIME SERIES

SINGLE OF MULTICHANNEL TIME SERIES ANALYSIS IN THE TIME AND
FRENUENCY DOMAINS

PPOVINDE FUNCTIONAL COMMUNICATION BETWEEN FTMAPS AND ZSYSTM
(NOT A STAND-ALONE ROUTINE)

GENERATE A TIME SERIES FOR A GIVEN ARIMA STOCHASTIC MODJEL
KALMAN FILTERING

PRELIMINARY ESTIMATION OF THE MOVING AVERAGE PARAMETERS IN AN
ARIMA STOCHASTIC MODREL

MAXTMUM LIKELTHOOD ESTIMATION OF AUTOREGRESSIVE AND MOVING
AVERAGE PARAMFTERS IN AN ARIMA STOCHASTIC MODEL

TIME SERPIES TRANSFORMATION AND DIFFERENCING

NON-SEASONAL ARIMA STOCHASTIC MODEL ANALYSIS FOR A SINGLE
TIME SFERIES

PRELTMINARY PARAMETER ESTIMATES FOR AN UNIVARIATE TRANSFER
FUNCTION MOREL

SINGLE CHANNEL WEINER FORECAST

COMPUTE THE LFAST <SQUARES ESTIMATE OF MULTICHANNEL WEINER
FILTER COFFFICIENTS

MAXIMUM LIKELIHOOD PARAMETER ESTIMATES FOR A MULTI-CHANNEL,
SINGLE OUTPUT TIME SERIES MODEL

CHI-SQUARED GOOONFSS OF FIT TEST

GENERATE GAMMA (A,1) PSEUDO-RANDOM OEVIATES. THIS CODE CAN
ALSN 8E USED TO GENERATE EXPONENTIAL, CHI-SQUARED, CHI, BFTA,
Ty AND F DEVIATES.

GENFERATE ONE BINOMIAL PSEUDO RANDOM DEVIATE

GENERATE NEGATIVE BINOMIAL PSEUDO-RANDOM DEVIATES

GENERATE N DEVIATES OISTRIBUTED BETA(P,Q) (REJECTION METHOOD)
GENFRATE CAUCHY PSEUDC-RANDOM DEVIATES

GENERATE ONE CHI-SQUARED DEVIATE WITH N DEGREES OF FREEDOM

GENFRATE GFOMETRIC PSEUDO-RANDOM DEVIATES
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GGHYP
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GENERATES EXPONENTTAL DEVIATES WITH MEAN XM ANO STANDARD
DEVIATION XM. THE OISTRIBUTION FUNCTION IS P=1-EXP(=X/XM),
WHERE X YS GPEATER THAN OR EQUAL TO ZERO. THIS ROUTINE USES
UNIFORM (9,1) DFVIATES IN VFCTOR R, GENERATED BY GGUB, AND
TRANSFORMS USING -1 X = P (Y).

GENFRATE HYPERGEOMETRIC PSEUDO-RANDOM DEVIATES

GENFRATE ONF MULTINOMIAL PSEUNO-RANDOM DEVIATE

GENERATE LOG NORMAL PSEUDO-RANDOM DEVIATES

GENERATE NORMAL DEVIATES BY THE POLAR METHOO

GENFRATE ONE NORMAL (0,1) PSEUDO RANDOM NUMBER BY INVERTING
THE NORMAL PROSBABILITY OISTRIBUTION. GGUB (CODED INTERNALLY)
PROVIDES THE UNIFCRM PSEUDO RANDOM DEVIATE.

GENERATE PSEUNO-NORMAL RANDOM NUMBERS

MULTIVARIATE NORMAL DEVIATE GENERATOR. ENTRY GGNRM SHOULD BE
USED ON THE FIRST CALL TO FACTOR THE SIGMA MATRIX AND
GENERATE DEVIATES.,

MULTIVARIATE NORMAL DEVIATE GENERATOR. ENTRY GGNRM1 SHOULD
BE USFO ON ALL BUT THE FIRST CALL, IF MULTIPLE CALLS ARE
NECESSARY, (ENTRY IN GGNRM)

GENFRATE POJSSON RANDOM DEVIATES

GENERATE POISSON RANDOM DEVIATES

SAMPLE UNIFORMLY FRCM THF SURFACE OF THE UNIT THREE OR FOUR
SPHFRE

GENFRATE GAMMA RANDOM DEVIATES (REJECTION METHOQOD)

GENFRATE N GAMMA (A,8) DEVIATES (ENTRY GGTMA1L SHOULD BE
USED ON THE FIRST CALL FOP A GIVEN A AND B)

GENERATE N GAMMA (A,83) _NDEVIATES (ENTRY GGTMA2 SHOULD BE
USEND ON ALL BUT THE FIRST CALL IF MULTIPLE CALLS ARE
NECESSARY FOR THE SAME A AND B) (ENTRY IN GGTMA1)

GENERATE TRIANGULAR PSEUNO-RANUOM DEVIATES

BASIC UNIFORM (0,1) PSEUDO-RANDOM NUMBER GENERATOR

BASTC UNIFORM (0,1) PSEUDO-RANDOM NUMBER GENERATOR (FUNCTION
FORM O0F ROUTINE GGUB). GGUBF (ISEED) PROVIDES THE SAME
NFVTATE AS DOFS GGUB(TSEED,1,4R) . REFER TO THE DOCUMENT FOR
GGUB FOR MORE DFTAILED INFORMATION.

GENERATE SHUFFLFD UNIFORM (0y1) PSEUDO-RANDOM DEVIATES
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GTNOR
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GENERATE TIOP(2) RANDOM DEVIATES FROM THE OISTRIBUTION OF ANY
CONTINUQUS RANDOM VARIASBLE HAVING A STRICTLY MONOTONE
INCREASING DISTRIBUTION FUNCTION (DF)

GENERATE WEIBULL PSEUDO-RANDOM DEVIATES

DETERMINATION OF SAMPLE SIZE OR NUMBER OF CLASS INTERVALS
D-SQUARE TALLY (ENTRY IN GTOO1)

SAME AS GTDO, BUT MUST BE USED IN THE FIRST OF A SERIES OF
CALLS 7O GTODD

D-SNUARE TEST
MOMENTS AND STANOARDIZED MOMENTS (ENTRY IN GTMN{

SAME AS GTMN, BUT MUST BE REFERENCED IN THE FIRST OF A SERIES
OF CALLS TO GTMN

TEST FOR NORMALITY OF RANDOM DEVIATES

GCOUNTS THE NUMBER OF ZERO BITS IN A GIVEN WORD R

GENERATE A TABLE OF PROBABILITIES THAT, OF N ELEMENTS, EACH
OF WHICH CAN TAKE ON TWO STATES, M ARE IN ONE STATE AND N-M
ARE 1IN THE OTHER STATE. M RANGES THROUGH THE VALUES
OylyeeeyKy WHERE K=N-M IF N IS EVEN AND N-M-1 OTHERWISE.
GTPKXP IS USED TO PREPARE EXPECTED VALUES FOR THE POKER TEST.
POKER TEST TALLY OF HAND TYPES AND STATISTICS

POKER TEST

TALLY OF COORDINATES (R(I), R(I+1)) OF RANDOM NUMBERS

PAIRS OF GOOD'S SERIAL TEST

RUNS TEST

TALLY OF NUMBFR OF RUNS. IF THE SEQUENCE OF NUMBERS FITS
INTO CORE ONLY THIS ENTRY IS USED. (ENTRY IN GTRTM)

TALLY OF NUMBER OF RUNS. THIS ENTRY USED WITH GTRT IF
SEQUENCE OF RANOOM NUMBERS DOES NOT FIT IN CORE.

TALLY OF COORDINATES (R(I),R(I#L)) OF RANDOM NUMBERS (ENTRY
IN GTPRT)

TALLY OF TRIPLETS
TRIPLETS TEST
FVALUATION OF A BICUBIC SPLINE

ATCUBIC SPLINE TWO-DIMENSIONAL COEFFICIENT CALCULATOR
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IBC TEV
ICSEVU
ICSFKU

IGSICY

ICSMCU
ICSSCyY
ICSVkU
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LECT2P

LEC1FB

LEG1S

LFQ2PR

LEQ2S
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3ICUBIC SPLINE TWO-DIMENSIONAL INTERPOLATOR
FVALUATINN OF A CUBIC SPLINE
LEAST SQUARES APPROXIMATION BY CUBIC SPLINES - FIXED KNOTS

INTERPOLATORY APPROXIMATION BY CUBIC SPLINES WITH ARBITRARY
SECOND DERIVATIVE END CONDITIONS

ONE-DIMENSIONAL OATA SMOOTHING BY ERROR DETECTION

CUBIC SPLINE DATA SMOOTHING

LEAST SQUARES APPROXIMATION BY CUBIC SPLINES - VARIABLE KNOTS
ONE-DIMENSIONAL QUASI-CUBIC HERMITE INTERPOLATION

OATIONAL WEIGHTED CHESRYSHEV APPROXIMATION OF A CONTINUOUS
FUNCTION

- MATRTX DECOMPOSITION, LINEAR EQUATION SOLUTION - SPACE

FCONOMIZER SOLUTION - BAND STORAGE MODE

MATRIX DECOMPOSITION, LINEAR EQUATION SOLUTION - SPACE
FCONCMIZER SOLUTION - COMPLEX MATRICES

LINEAR EQUATION SOLUTION - FULL STORAGE MODE - SPACE
ECONOMIZER SOLUTION

LINFAR EQUATION SOLUTION - SYMMETRIC STORAGE MODE - SPACE
ECONOMIZER SOLUTION

MATRIX NECOMPOSITION, LINEAR EQUATION SOLUTION - HIGH
ACCURACY SOLUTION - BAND STORAGE MODE

MATRIX DECOMPOSITION, LINEAR EQUATION SOLUTION - HIGH
ACCURACY SOLUTION - COMPLEX MATRICES

LINEAR FQUATION SOLUTION - FULL STORAGE MOOE - HIGH ACCURACY
SOLUTION

LINEAR EQUATIONS SOLUTION - SYMMETRIC STORAGE MODE - HIGH
ACCURACY SOLUTION

LINEAR FAUATION SOLVER - SYMMETRIC BAND STORAGE MODE - SPACE
ECONOMIZER SOLUTION

MATRIX DECOMPOSITION, LINEAR EQUATION SOLUTION - SPACE
ECONOMIZER SOLUTION - SYMMETRIC STORAGE MODE = INDEFINITE
MATRICES

LINFAR ENUATION SOLUTION -~ SYMMETRIC BAND STORAGE MODE - HIGH
ACCURACY SOLUTION

MATRIX OFCOMPOSITION, LINEAR EQUATION SOLUTION - HIGH
ACCURACY SOLUTION - SYMMETRIC STORAGE MODE - INDEFINITE
MATRICES
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LINVIF

LINV1LP

LINV2F

LINV2P

LINVZF

LINV3P

LINIPR

LINZPS

LLSGAR

LPSROR
LSVALR

LUraAes

LURATF

LUCFCP
LUFLMF

LUELMP

LUELP?

LURFFC

LUREFP

LURFPA

MNPFETA
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INVERSION OF A MATRIX - FULL STORAGE MODE - SPACE ECONOMIZER
SOLUTION

INVFRSION OF A POSITIVE DEFINITE SYMMETRIC MATRIX - SYMMETRIC
SYORAGE MODE - SPACE ECONOMIZER SOLUTION

INVERSION OF A MATRIX - FULL STORAGE MODE - HIGH ACCUPRACY
SOLUTINN

INVFRSION OF MATRIX - SYMMETRIC STORAGE MODE- HIGH ACCURACY
SOLUTION

MATRIX DECOMPOSITION, MATRIX INVERSION, CLINEAR EQUATION
SOLUTION, AND OETERMINANT EVALUATION

IN-PLACE MATRIX TINVERSION AND LINEAR EQUATION SOLUTION -
POSITYVE DEFINITE MATRIX - SYMMETRIC STORAGE MOOE

INVERSION OF A MATRIX - SYMMETRIC BAND STORAGE MODE - SPACE
FCONOMIZER SOLUTION

INVERSION OF A MATRIX - SYMMETRIC BAND STORAGE MODE - HIGH
ACCURACY SOLUTION

LEASYT SQUARES SOLUTION OF OVERDETERMINED SYSTEM OF LINEAR
ENUATIONS

PSEUDD-INVERSE OF A MATRIX
SINGULAR VALUE DECOMPOSITION OF A MATRIX

LU DECOMPOSITION OF A POSITIVE DEFINITE SYMMETRIC BAND MATRIX
= CHOLESKY OECOMPOSITION

Ly DECOMPOSITION B8Y THE CROUT ALGORITHM WITH OPTIONAL
ACCURACY TEST

NCHOLESKY DFCOMPOSITION OF A MATRIX - SYMMETRIC STORAGE MODE
ELIMINATION PART OF SOLUTION OF AX=8 = FULL STORAGE MODE

ELIMINATICN PART OF THE SOLUTION OF AX=B - SYMMETRIC STORAGE
MODE

ELIMINATION PORTION OF THE SOLUTION OF AX = B SYMMETRIC BAND
STORAGE MODF

REFINEMENT OF SOLUTION TO LINEAR EQUATIONS - FULL STORAGE
MODE

PEFINEMENT OF SOLUTION T0 LINEAR EQUATIONS - SYMMETRIC
STORAGE MODE

PEFINEMENT OF SOLUTION TO LINEAR EQUATIONS - SYMMETRIC BAND
STORAGE MODE

INCOMPLETE B8ETA PROBABILITY DISTRIBUTION FUNCTION
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MDEFTY INVERSE INCOMPLETE BETA PROBABILITY DISTRIBUTION FUNCTION

MDRIN BINOMIAL PROBABILITY CISTRIBUTION FUNCTION

MDBNCR BIVARIATE NORMAL PROBABILITY DISTRIBUTION FUNCTION

; MDCH CHI-SQUARED PROBABILITY - NON-INTEGER DEGREES OF FREEDOM
E MDCHI INVERSE CHI-SQUARED PROBABILITY DISTRIBUTION FUNCTION
MCFD F PROSARBILITY DISTRIBUTION FUNCTION
MDFORE F PROBABILITY DISTRIBUTION FUNCTION !
MNFI INVERSE F PROBABILITY DISTRIBUTION FUNCTION
MODCAM INCOMPLETE GAMMA PROBABILITY DISTRIBUTION FUNCTION
MDHYP HYPFRGEOMFTRIC PROBABILITY DISTRIBUTION
MRNOR FVALUATE THE NORMAL (0,1) PROBABILITY OISTRIBUTION FUNCTION 1
(ENTRY IN MERF)
MOPOS CUMULATIVE PROBABILITY FROM THE POISSON DISTRIBUTION FUNCTION
(ENTRY TN MODTPOS)
MO S MR KNLMOGOROV=-SMIRNOV STATISTICS ASYMPTOTIC DISTRIBUTION
FUNCTION VALUES
MDSTI INVERT A MODIFICATION OF THE STUDENTS T OISTRIBUTION
MOTO STUBENT 'S T DISTPIBUTION
MDTN NON-CENTRAL T PROBABILITY DISTRIBUTION FUNCTION
MO TNF INTEGRATE T(Y,Z) FOR NON=-CENTRAL T USAGE

MDTECS CUMULATIVE AND INOIVICUAL TERMS OF THE POISSON PROBABILITY
DISTRIBUTION FUNCTION

MERF COMPUTE THE ERPROR FUNCTION

MFRFC COMPUTE THE COMPLEMENTED ERROR FUNCTION (ENTRY IN MERF)

MERFCI COMPUTE THE INVERSE COMPLEMENTED ERROR FUNCTION (ENTRY 1IN
MERFI)

MERFI FOMPUTE THE INVERSE EPROR FUNCTION

MGAMEA GAMMA FUNCTION OF A REAL ARGUMENT X

MLGANMA NATURAL LOG OF THE GAMMA FUNCTION OF A REAL ARGUMENT X (ENTRY
IN MGAMMA)

MMBSTO COMPUTE  SINGLE PRECISION VALUES OF THE MODIFIED BESSEL
FUNCTION OF THE FIRST KIND OF ORDER ZERO
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MMOET
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MMKEL1
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COMPUTE SINGLE PRECISION VALUES OF THE MODIFIED BESSEL
FUNCTION OF THE FIRST KIND OF ORDER ONE

COMPUTE SINGLE PRECISION VALUES OF THE BESSEL FUNCTION OF THE
FIRST KIND OF ORDER ZERO

COMPUTE SINGLE PRECISION VALUES OF THE BESSEL FUNCTION OF THE
FIRST KIND OF OROER ONE

COMPUTE SINGLE PRECISION VALUES OF THE MODIFIED BESSEL
FUNCTION OF THE SECOND KIND OF ORDER ZERO

COMPUTE SINGLE PRECISTION VALUES OF THE MODIFIED BESSEL
FUNCTION OF THE SECOND KIND OF ORDER ONE

COMPUTE SINGLE PRECISION VALUES OF THE BESSEL FUNCTION OF THE
SECONO KIND OF NON-NEGATIVE REAL FRACTIONAL ORDER FOR REAL
POSITIVE ARGUMENTS

COMPUTES SINGLE PRECISION VALUES OF DAWSON®S INTEGRAL

COMPUTE SINGLE PRECISION VALUES OF THE EXPONENTIAL INTEGRALS

COMPUTE SINGLE PRECISION VALUES OF THE COMPLETE ELLIPTIC
INTEGRALS OF THE SECOND XIND

COMPUTE SINGLE PRECISION VALUES OF THE COMPLETE ELLIPTIC
INTEGRALS OF THE FIRST KIND

EVALUATE THE DERIVATIVES OF THE KELVIN FUNCTIONS (BER,BEI,KER
AND KEI) OF ORDER ZERO

EVALUATE THFE KELVIN FUNCTIONS BER, BEI, KER AND KEI OF ORDER
ZERO :

FVALUATE THE KELVIN FUNCTIONS BER, BEI, KER AND KEI OF ORDER
ONE

COMPUTE THE INVERSE GAUSSIAN INTEGRAL

COMPUTE Z(X)/0Q(X), THE RATIO OF THE ORDINATE TO THE UPPER
TAIL AREA OF THE STANCARDIZED NORMAL OISTRIBUTION, AT X

KRUSKAL-WALLIS TEST FOR IDENTICAL POPULATIONS
WILSON ANALYSIS OF VARIANCE -~ NO REPLICATION
WILSON ANALYSIS OF VARIANCE -~ EQUAL REPLICATION
WILSON ANALYSIS OF VARIANCE -~ UNEQUAL REPLICATION
NOETHER'’S TEST FOR CYCLICAL TREND

PERFORM THE COCHRAN Q TEST

COX AND STUART'’S SIGN TEST FOR TRENDS IN OISPERSION
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NBSL

NBSIGN

NOMPLE

NDXFEST

NHF XY
NHINC
NKS1
NKS?

NMCC

NMKFN

NMKSF

NMKST

NMPANK

NMTIFE

NPPHA

NRRMP

NRWRST

OCLINK

OF CCFF

OFCOMM
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CoX AND STUART’S SIGN TEST FOR TRENDS IN LOCATION (ENTRY IN
NBSD)

SIGN TEST

ESTIMATE THE PROBABILITY DENSITY FUNCTION (PDF) WHICH GAVE
RISE TO A RANDOM SAMPLE ACCORDING TO A DISCRETE NONPARAMETRIC
MAXIMUM PENALIZED LIKELYHOOD CRITERION

EVALUATE THE PROBABILITY ESTIMATE FROM IMSL ROUTINE NOMPLE AT
A POINT Y

FISHER'S EXACT METHOD FOR 2 BY 2 MATRICES
INCLUDANCE TEST

KOLMCGOROV~SMIRNOV ONE-SAMPLE TEST
KOLMOGORNV-SMIRNOV TWO-SAMPLE TEST

CALCULATE AND TEST THE SIGNIFICANCE OF THE KENDALL
COEFFICIENT OF CONCORDANCE

KENDALL*S TEST FOR CORRELATION

GIVFN K, THE SCORE FROM THE KENDALL RANK CORRELATION
COEFFICIENT CALCULATIONS (SEE NMKEN), AND N, THE SAMPLE SIZE,
CALCULATE THE FREQUENCY DISTRIBUTION OF K AND THE PROBABILITY
OF EQUALLING OR EXCEEDING THE GIVEN K

JONCKHEERE*S K=SAMPLE TRENOS TEST AGAINST ORDERED
ALTERPNATIVES

NUMERIGCAL RANKING

GIVFN A MONOTONICALLY ORDERED SET OF OBSERVATIONS, DETERMINE
TIES ANN CERTAIN STATISTICS RELATED TO THE TIES. IN THE
ouTPUT DESCFIPTION BELOWy, T REFERS TO THE NUMBER OF
OBSFRVATIONS TIED FOR A GIVEN RANK, AND THE SUM IS OVER ALL
RANKS.

RHAPKAR V TFST

WILMROXON®S SIGNFD RANK TEST, IF THE OIFFERENCE, X-Y, HAS
ALRFEADY BEEN COMPUTED INTO X, CALL NRWMPD.

WILCOXON®S RANK-SUM TEST

PERFOPM A SINGLE-LINKAGE OR COMPLETE-LINKAGE HIERARCHICAL
CLUSTER ANALYSIS GIVEN A SIMILARITY MATRIX

COMPUTE A MATOIX OF FACTOR SCORE COEFFICIENTS FOR INPUT TO
IMSL ROUTINE OFSCOR

CNMOUTE AN UNROTATED FACTOR LOADING MATRIX ACCORDING TO A
COMMON FACTOR MODEL BY UNWEIGHTED OR GENERALIZED LEAST
SQUARES, OR BY MAXIMUM LIKELIHOOO PROCEDURES




BUG

OFHARR

OF IMAG

NFTMA3

OFPRIN

OFPROY

OFPESIT

OFRCTA

OFSCHN

CFSCCR

OINC

OPPINC

OTMLAR

PLCCMP

A NCOM

RLNDCVA

RLCC W

RLNCPM

PLFAP

RLFITI

1377 IMSL PAGE 3-26

TRANSFORMATION OF UNROTATED FACTOR LOADING MATRIX TO OBLIQUE
AXES BY HARRIS-KAISER MFTHOD

COMPUTE AN UNROTATEC FACTOR LOADING MATRIX ACCORDING TO AN
IMAGE MODEL

LEAST SQUARES SOLUTION TO THE MATRIX EQUATION AT = B

COMPUTE AN UNROTATED FACTOR LOADING MATRIX ACCORDING TO A
PRINCIPAL COMPONENT MOOFL

03LIQUE TRANSFORMATION OF THE FACTOR LOAOING MATRIX USING A
TARGET MATRIX, INCLUDING PIVOT AND POWER VECTOR OPTIONS

COMMUNALITIES AND NORMALIZEDO FACTOR RESIDUAL CORRELATION
MATRIX CALCULATICN

ORTHOGONAL ROTATICN OF A FACTOR LOADING MATRIX WUSING A
GENERALIZFD ORTHOMAX CRITERION, INCLUDING QUARTIMAX, VARIMAX,
AND EQUAMAX

DPTHOGONAL TRANSFORMATION OF THE FACTOR LOADING MATRIX USING
A TARGET MATRIX

fOMPUTE A SFT OF FACTOR SCORES GIVEN THE FACTOR SCORE
COEFFICIENT MATRIX

WILK'S TEST FOR THE INDEPENDENCE OF K SETS OF MULTI-NORMAL
VARTATES

OBTAIN THE PRINCIPAL COMPONENTS OF AN M VARIATE SAMPLE OF
0B8SERVATIONS

MAXIMUM LIKFLIHOOD ESTIMATION FROM GROUPED AND CENSORED
NORMAL DATA

GENERATE THE INOEPENDENT VARTABLE SETTINGS FOR AN ORTHOGONAL
CENTRAL COMPOSITE DESIGNy, GIVEN THE MINIMUM AND MAXIMUM VALUE
FOR EACH VAPIABLE

DECODE A QUADRATIC REGRESSION MODEL

COMPUTE VARTIANCES OF DECODED ORTHOGONAL POLYNOMIAL REGRESSION
COEFFICIENTS

VART ANCES 0F CODED ORTHOGONAL POLYNOMIAL REGRESSION
COEFFICIENTS FOR USAGE ONLY IN CONJUNCTION WITH IMSL ROUTINES
RLFOTH AND RLFOTW, AND PROVIDED TO PREPARE INPUT FOR IMSL
ROUTINE RLOCVA

DECOCE AN ORTHOGONAL POLYNOMIAL REGRESSION MODEL

USTNG A LEAPS AND BOUNDS ALGORITHM, DETERMINE A NUMBER OF
BFST REGRFSSION SUBSETS OF A FULL REGRESSION MODEL

PURF RFEPLICATION ERROR DEGREES OF FREEOOM AND SUM OF SQUARES
= IN CORE VERSION

j
|
|
|




AYG

RLFIYO

RLFCF

RLFCRC

RLFCTH
RLFCTW

RLGGMI

RLGOMN

PLINCF

RL INFF

RL MUL
RLCNE
RLcPC
RLPCLY

RLPCL1

PLPRPI

RLPROO

RLPES

QLSEP

RLSTFP

1977 IMSL PAGE 3-27
PURE REPLICATION ERROR DEGREES OF FREEDOM AND SUM OF SNUARES
- OUT OF CORE VERSION

ORTHOGONAL POLYNOMIAL REGRFSSION ANALYSIS - EASY TO USE
VERSION

SELFCYT RPEGRESSION MODEL USING FORWARD STEPWISE ALGORITHM
(FORCING VARIABLES INTO THE MODEL) (ENTRY IN RLSTEP)

ORTHOGONAL POLYNOMIAL REGRESSION - FORSYTHE
HETIGHTED ORTHOGONAL POLYNOMIAL REGRESSION (FORSYTHE)

CENTER INDEPENDENT VARTABLE SETTINGS AND GENERATE CENTEREOD
SAUARE AND CROSS PRODUCT TERMS - IN CORE VERSION

CENTER INDEPENDENT VARTIABLE SETTINGS AND GENERATE UNCENTERED
SQUARE AND CROSS PRODUCT TERMS - OQUT OF CORE VERSION

ONE OR TWO-SIDED RESPONSE CONTROL USING A FITTED SIMPLE
LINEAR REGRESSION MODEL

POINT AND INTERVAL INVERSE PREDICTION USING A FITTED SIMPLE
LINEAR REGRESSION MODEL

MULTIPLE LINEAR REGRESSION ANALYSIS

ANALYSIS OF A SIMPLE LINEAR REGRESSION MODEL

PREDICT RESPONSE USING ORTHOGONAL POLYNOMIAL REGRESSION MODEL
GENERATE CRTHOGONAL POLYNOMIALS

GENERATE ORTHOGONAL POLYNOMIALS WITH THE ASSOCIATED CONSTANTS
AA AND BB (ENTRY IN RLPOLY)

CALCULATF 100(1-ALPHA) PER CENT CONFIDENCE INTERVALS FOR THE
TRUE RESPONSE AND FOR THE AVERAGE OF NR FUTURE OBSERVATIONS
ON THE RESPONSE AT A SET OF N POINTS IN THE DESIGN SPACE - IN
CNRF VERSION

CALCULATE 100(1-ALPHA) PER CENT CONFIDENCE INTERVALS FOR THE
TRUE RESPONSE, AND FOR THE AVERAGE OF NR FUTURE OBSERVATIONS
ON THE RESPONSE, AT A POINT IN THE DESIGN SPACE - OUT OF CORE
VERSION

PERFORM A RFSIDUAL ANALYSIS FOR A FITTED REGRESSION MODEL
ALLOWING, OPTIONALLY, A MODEL BASED ON A SUBSET OF THE
ORIGINAL DATA MATRIX

SELECTION OF A REGRESSION MODEL USING A FORWARD STEPWISE
ALGORITHM AND COMPUTATION OF THE USUAL ANALYSIS OF VARIANCE
TABLE ENTRIES = EASY TO USE VERSION

SELECT REGRESSION MODEL USING FORWARD STEPWISE ALGORITHM
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RLSUBMN

RLSUM

RSMIT2

RSMSSE

SSPAND

SSPBLK

SSRAND

SSRELK

SSSAND

SSSBLK

SSSCAN

SSSEST

UERTST
USCROM
USHIST

USHTIUT

USHV1

USLEAP

USMNMX
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RETRIEVE A SYMMETRIC SUBMATRIX ‘FROM A MATRIX STORED 1IN
SYMMETRIC STORAGE MODE. RLSUBM MAY 8E USED IN CONJUNCTION
WITH RLSTEP,

PEQORDER RONWNS AND CORRESPONDING COLUMNS OF A SYMMETRIC MATRIX
STORED IN SYMMETRIC STORAGE MODE

FIT THE NON-LINEAR REGRESSION MODEL VY(I) = ALPHA ¢
BETA®GAMMA®®*X (I) + E(I)

COMPUTE THE ERROR SUM OF SQUARES FOR THE MODEL Y(I) = ALPHA ¢+
BETA*GAMMA**X (I) ¢ E(I) FOR GIVEN VALUES OF THE PARAMETERS,
ALPHA, BETA, AND GAMMA

SIMPLE RANDOM SAMPLING WITH PROPORTION DATA-INFERENCES
REGARDING THE POPULATION PROPORTION AND TOTAL

SYRATIFIED RANDOM SAMPLING WITH PROPORTION DOATA -~ INFERENCES
REGARDING THE POPULATION PROPORTION AND TOTAL

FOR THE CASE OF SIMPLE RANDOM SAMPLING WITH CONTINUOUS DATA,
MAKF INFERENCES REGARDING THE POPULATION MEAN ANO TOTAL USING
RATIO OR PEGRESSION ESTIMATION

STRATIFIED RANDOM SAMPLING WITH CONTINUOUS DATA-INFERENCES
REGARDING THE POPULATION MEAN AND TOTAL WUSING RATIO OR
REGRESSION ESTIMATION

FOR THE CASE OF SIMPLE RANDOM SAMPLING WITH CONTINUOUS DATA
MAKE INFERENCES REGAROING THE POPULATION MEAN AND TOTAL

STRATIFIED RANDOM SAMPLING WITH CONTINUOUS DATA -~ INFERENCES
REGARDING THE POPULATION MEAN AND TOTAL

SINGLE STAGE CLUSTER SAMPLING WITH CONTINUOUS DATA -
INFFRENCES REGARDING THE POPULATION MEAN AND TOTAL

TWO-STAGE SAMPLING WITH CONTINUOUS DATA AND EQUISIZED PRIMARY
UNITS - INFERENCES REGARDING THE POPULATION MEAN ANO TOTAL

ERROR MESSAGE GENERATION
READ A MATRIX - OPTIONAL SEQUENCE CHECK
PRINT A HISTOGRAM

PRINT A HISTOGRAM, ALLOWING PRINTING OF TWO FREQUENCIES USING
ONE HISTOGRAM BAR

PRINT A HISTOGRAM (HORIZONTAL)

PRINT RESULTS OF THE BEST REGRESSIONS ANALYSIS PERFORMED B8Y
IMSL. ROUTINE PLEAP

LOCATES THE MINIMUM AND MAXIMUM VALUES OF A VECTOR

|
|
|
|
|
|
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useC PRINT SAMPLE PDF, THEORETICAL PDF AND CONFICENCE BAND
INFORMATION (PLOT THESE ON OPTION)

USPOF PLOYS TWN SAMPLE PROBABILITY OISTRIBUTION FUNCTIONS AGAINST
THEIR SPECTRA

USPLHK PROVINES A PRINTER PLOY OF UP TO TEN FUNCTIONS

USPOM RFAD A MATRIX

USRCV RFAN A VECTOR

USPCV™ READ A VECTOR CONTAINING MISSING VALUE CODES

USTREE PRINT A BINARY TREE (WHICH MAY REPRESENT THE RESULTS OF A
HIERARCHICAL CLUSTERING ALGORITHM)

USHWB PRINT A MATRIX WITH OR WITHOUT USER-SUPPLIED COLUMN LABELS -
3ANT STORAGE MOCE

USWeSM PRINT A MATRIX WITH OR WITHOUT USER-SUPPLIED LABELS - BAND
SYMMETRIC STORAGE MODE

USKLFM PRINT A MATRIX WITH USER-SUPPLIED COLUMN LABELS - FULL
STORAGE MNDE

USWLSM PRINT A MATRIX WITH USER-SUPPLIED LABELS - SYMMETRIC STORAGE

MONFE
USWTFM PRINT A MATRIX - FULL STORAGE MODE
USHTFV PRINT A VECTOR

USKTSM PRINT A MATRIX - SYMMETRIC STORAGE MODE
USKTSV PRINT R0W OR COLUMN OF A MATRIX - SYMMETRIC STORAGE MODE

VABMXF FIND THE MAXIMUM ABSOLUTE VALUE OF THE ELEMENTS OF A VECTOR
CR A SUBSET OF THE ELEMENTS OF A VECTOR

VAPMXS FINDO THF MAXIMUM ARSOLUTE VALUE OF THE ELEMENTS OF A ROW (OR
COLUMN) OF A MATRIX STYORED IN SYMMETRIC STORAGE MODE

VBESNMF SUM THE ABSOLUTF VALUES OF THE ELEMENTS OF A VECTOR OR A
SUBSET OF A VECTOR

VARSHS SUM THE ABSOLUTE VALUES OF THE ELEMENTS OF A ROW (OR COLUMN)
OF A MATRIX STORED IN SYMMETRIC STORAGE MODE

VCCNVN PERFORM THE CONVOLUTION OF TWO INPUT SEQUENCES OF DATA
USING THE FAST FOURIER TRANSFORM

VO VTEeF STORPAGE MODE GONVERSION - BAND TO FULL

VCVTCH STORAGE MODE CONVERSION OF MATRICES - FULL COMPLEX ToO
HERMITIAN
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VCVTF3
VOCVTFN
VCVTFS

VCVTHC

VCVTGE

VEVTYGS
VCVTSF
VrevTSH
voces

VHSK2C

VHSH?2R

VHSH3R
VIFRFF

VIPRES

yMuLes

vMULaF

vMULES

VMULFS3

VMULFF

VMULFM

VMULFP

VMULF

VMULFS
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STORAGE MNDE CONVERSION - FULL TO BAND
STORAGE MODE CONVERSION - FULL TO BAND SYMMETRIC

STORAGE MODE CONVERSION NOF MATRICES - FULL TO SYMMETRIC

STORAGE MONE CONVERSION OF MATRICES - HERMITIAN TO FULL
COMPLEX

STORAGFE MODE CONVERSION - 3AND SYMMETRIC TO FULL STORAGE
MOTE

STORAGE MODE CONVERSION - BAND SYMMETRIC TO SYMMETRIC
STORAGE MODE CONVERSION OF MATRICES - SYMMETRIC TO FULL
STORAGE MODE CONVERSION - SYMMETRIC TO BAND SYMMETRIC
DECNMPOSE AN INTEGER INTO ITS PRIME FACTORS

HOUSEHOLDER TRANSFORMATION - ZERO A SINGLE COMPLEX ELEMENT OF
A MATRIX A

HOUSEHOLDER TRANSFORMATION - ZERO A SINGLE ELEMENT OF A
MATRIX A

HOUSFHOLNFR TPANSFORMATION - ZERO TWO ELEMENTS OF A MATRIX A
VECTOR INNE® PRODUCT CF TWO VECTORS OR SUBSETS OF TWO VECTORS

VECTOR INNER PROOUCT OF TWO VECTORS EACH OF WHICH IS PART OF
SOMF MATRIX STORED IN SYMMETRIC MODE

MATRIX MULTIPLICATION - BAND STORAGE MOODE

MULTIPLICAVTION OF A MATRIX STORED IN BAND STORAGE MODE AND A
MATRIX STORED IN FULL STORAGE MODE

MULTIPLICATION OF A BAND MATRIX STORED IN B8AND STORAGE MOODE
ANO A SYMMETRIC MATRPIX STORED IN SYMMETRIC STORAGE MODE

MULTIPLICATION OF A FULL MATRIX BY A BAND MATRIX STORED IN
8ANN STORAGF MONE

MATRIX MULTIPLICATION - FULL STORAGE MOOE

MATRIX MULTIPLICATION OF THE TRANSPOSE OF MATRIX A BY MATRIX
3 - FULL STORAGF MOGE

MATRIX MULTIPLICATION OF MATRIX A BY THE TRANSPOSE OF MATRIX
B - FULL STCRAGE MODE

MULTIPLICATION OF A MATRIX STORED IN FULL STORAGE MODE AND A
8AND SYMMETRIC MATRIX STORED IN BAND SYMMETRIC STORAGE MODE

FULL MATRTX BY SYMMETRIC MATRIX MULTIPLICATION
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vMuLcn3

VMULQF

VMULGN

vMuLCeS

VyMULSR

VMULSF

VMULSH

VMULSS
VNRMFI
VNRMF1
VNRMF?2
VNRMSH
VNRMS?2
VPOLYF
VSCRTA
VSCRTM

VSCRTP

VSORT?

VSRTPM
VTPROF
VTPRCS

VTPAN
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MULTIPLICATION OF A BAND SYMMETRIC MATRIX STORED IN BAND
SYMMETRIC STORAGE MODE BY A BAND MATRIX STORED IN BAND
STORAGE MOOF
MULTIPLICATION OF A BAND SYMMETRIC MATRIX STORED IN BAND
SYMMETRIC STORAGE MODE B8Y A FULL MATRIX STORED 1IN FULL
STORAGE MODF

MULTIPLICATION OF TWO MATRICES STORED 1IN BAND SYMMETRIC
STORAGE MODE

MULTIPLICATION OF A MATRIX STORED IN BAND SYMMETRIC STORAGE
MODE BY A MATRIX STORED IN SYMMETRIC STORAGE MODE

MULTIPLICATION OF A SYMMETRIC MATRIX STOGRED IN SYMMETRIC
STORAGE MODF BY A BAND MATRIX STORED IN BAND STORAGE MOODE

MULTIPLICATION OF A MATRIX STORED IN SYMMETRIC STORAGE MOOE
BY A FULL MATRIX

MULTIPLICATION OF A MATRIX STORED IN SYMMETRIC STORAGE MODE
Ay A MATRIX STORED IN BAND SYMMETRIC STORAGE MODE

MATRIX MULTTIPLICATION-SYMMETRIC STORAGE MOOE
INFINITY-NORPM OF A MATRIX - FULL STORAGE MODE
1-NORM OF A MATRIX - FULL STORAGE MODE

EUCLIDEAN NORM OF A MATRIX - FULL STOPAGE MODE
1-NORM OF A MATRIX - SYMMETRIC STORAGE MODE
EUCLINEAN NORM OF A MATRIX - SYMMETRIC STORAGE MODE
MATRPIX POLYNOMIAL EVALUATION - FULL STORAGE MODE
SORT ARRAYS BY ALGEBRAIC VALUE (ENTRY IN VSORTM)
SORT ARRAYS BY ABSOLUTE VALUE

SORT ARRAYS BY ALGEBRAIC VALUE - PERMUTATIONS RETURNED (ENTRY
IN VSRTPM)

INTERCHANGE THE POWS OR COLUMNS OF A MATRIX USING A
PERMUTATION VECTOR SUCH AS NNE OBTAINED FROM 1IMSL ROUTINES
VSCPTP OR VSRTPM

SORT ARRAYS B8Y ABSOLUTE VALUE - PERMUTATIONS RETURNED
TRANSPOSE PRODUCT OF MATRIX - FULL STORAGE MODE

TPANSPOSE PR0ODUCT OF MATRIX - SYMMETRIC STORAGE MODE

TRANSPOSE A RFCTANGULAR MATRIX IN PLACE
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YUBRG

VUAFE

VUAFQ

VUAFS

VUASE

VUASGC

ZANLYT

ZBRENT

7CPOLY

ZFALSE
IPOLR

ZNADC

I0ADR
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ADDITION OF A BAND MATRIX STORED IN BAND STORAGE MODE AND A
BAND SYMMETRIC MATRIX STORED IN BAND SYMMETRIC STORAGE MODE
(MATRIX SUBTRACTION MAY BE DONE VIA THIS ROUTINE IF THE USER
(PRIOR TO ENTRY) MANIPULATES THE SIGNS OF THE MATRICES TO
GIVE THE CESIRED RESULT)

ADDITION OF A MATRIX STORED IN FULL STORAGE MODE AND A MATRIX
STORED IN BAND STORAGE MODE (MATRIX SUBTRACTION MAY BE DONE
VIA THIS ROUTINE IF THE USER (PRIGR TO ENTRY) MANIPULATES THE
SIGNS OF THE MATRICES TO GIVE THE DESIRED RESULT)

ADDITION OF A MATRIX STORED IN FULL STORAGE MODE AND A BAND
SYMMETRIC MATRIX STORED IN BAND SYMMETRIC STORAGE MODE
(MATRIX SUBTRACTION MAY BE DONE VIA THIS ROUTINE IF THE USER
(PRIOR TO ENTPY) MANIPULATES THE SIGNS OF THE MATRICES TO
GIVE THE DESIRED RESULT)

ADDITION OF A MATRIX STORED IN FULL STORAGE MODE TO A MATRIX
STORED 1IN SYMMETRIC STORAGE MODE (MATRIX SUBTRACTION MAY BE
OONE VIA THIS ROUTINE IF THE USER (PRIOR T0 ENTRY)
MANIPULATES THE SIGNS OF THE MATRICES TO GIVE THE DESIRED
RESULT)

ADDITION OF A MATRIX STORED IN SYMMETRIC STORAGE MODE AND A
BAND MATRIX STORED IN BAND STORAGE MODE (MATRIX SUBTRACTION
MAY 8E OONE VIA THIS ROUTINE IF THE USER (PRIOR TO ENTRY)
MANTPULATES THE SIGNS OF THE MATRICES TO GIVE THE DJESIRED
RESULT)

ADDITION OF A SYMMETRIC MATRIX STORED 1IN SYMMETRIC STORAGE
MODE TO A SYMMETRIC BAND MATRIX STORED IN SYMMETRIC BAND
STORAGE MODE (MATRIX SUBTRACTION MAY BE OONE VIA THIS
ROUTINE IF THE USER (PRIOR TO ENTRY) MANIPULATES THE SIGNS OF
THE MATRICES TO GIVE THE DESIRED RESULT)

DETERMINATION OF ZERCS OF AN ANALYTIC COMPLEX FUNCTION USING
MULLER®S METHOD WITH DEFLATION

TO FIND A ZERO OF A FUNCTION WHICH CHANGES SIGN IN A GIVEN
INTERVAL

ZEROS oF A POLYNOMIAL WITH COMPLEX COEFFICIENTS
(JENKINS-TRAUB)

APPROXIMATE SOLUTION TO F(X)=0

ZEROS OF A POLYNOMIAL WITH REAL COEFFICIENTS (LAGUERRE)

FIND THE ROOTS OF THE QUADRATIC EQUATION A*Z**2+B*Z+C = 0.0,
WHERE THE COEFFICIENTS A, B, AND C ARE COMPLEX NUMBERS
FIND THE ROOTS OF THE QUADRATIC EQUATION A®*Z**2+48*7+C = 0.0,

WHERE THE COEFFICIENTS A, B, AND C ARE REAL NUMBERS
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JREALY

ZREAL2

7PPOLY
7SRCH

ZSYSTM

IXFIR

ZXMIN

7XS<G

ZX1iLe

Ix2Lp

ZX3LP
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ZREALL FINNS THE REAL ZEROS OF A REAL FUNCTION -- USED WHEN
INITIAL GUESSES ARE POOR

7REAL2 FINNS THE REAL ZEROS OF A REAL FUNCTION =-- USED WHEN
INITIAL GUESSES ARE GOOD

ZEROS OF A POLYNOMIAL WITH REAL COEFFICIENTS (JENKINS-TRAUB)
GENFRATE K POTINTS IN AN N DIMENSIONAL RECTANGLE

DETERMINATION OF A ROOT OF A SYSTEM OF N SIMULTANEOUS
NONLINEAR EQUATIONS IN N UNKNOWNS, F(X)=0, IN VECTOR FORM (N
CAN BE 1)

MINIMIZE A UNIMODAL FUNCTION OF ONE INDEPENDENT VARIABLE,
WHERE A KNOWN FINITE INTERVAL CONTAINS THE MINIMUM, USING THE
FIBONACCI TECHNIQUE

A QUASI-NEWTON ALGORITHM FOR FINDING THE MINIMUM OF A
FUNCTION OF N VARIARBLES

A MODIFIED LEVENBERG-MARQUARDT ALGORITHM FOR FINDING THE
MINIMUM OF THE SUM OF SQUARES OF M FUNCTIONS OF N VARIABLES

MAXI®IZE A LINEAR FUNCTION SUBJECT TO A SET OF LINEAR
CONSTRAINTS (ZX1LP IS DESIGNED TO HANOLE THE PHASE ONE
LTNEAR PROGRAMMING PROBLEM AND ZX2LP IS DESIGNED TO HANDLE
THE PHASF TWO LINEAR PROGRAMMING PROBLEM)

SEE ZX1iLP
SOLVE THE LINEAR PROGRAMMING PROBLEM MAX CT*X SUBJECT TO A*X

LESS THAN OR EQUAL TO B8y ANO X GREATER THAN OR EQUAL TO O
WHERE CT FQUALS C-TRANSPOSE
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MSL (PROPRIETARY)

THF ©COC MATH SCIFENCE ULIPRARY CONTAINS OVER 300 NUMERICAL
MATHEMATICAL POUTINES COVERING THE FOLLOWING EIGHT AREASS
« PPOGRAMMED ARITHMETIC
+ELEMENTARY FUNCTIONS
L «POLYNOMIALS AND SPECTIAL FUNCTIONS
; «ORNINARY DIFFERENTIAL EQUATTONS
« INTERPOLATION, APPROXIMATION AND QUADRATURE
«LINEAR ALGESRA
«PROBABILITY, STATISTICS AND TIME SERIES
« NCNLINEAR EQUATICN SOLVERS

RFFERENCE?t MATH SCIENCE LIBRARY, VOLUMES 1-8, CDC PUBLICATION
NUMBER 60327500,

POUTINES TN LIBRARY *MSL®* INCLUDE?

ACFT SINGLE CONTINUED FRACTION INTERPOLATION ON TABULAR DATA WITH
ARBITRARY SPACING

ADR ADN COEFFICIENTS OF LIKE POWNERS OF TWO REAL POYLNOMIALS

BITKEN ATTKEN'S TNTERPOLATION OF ORDER N-1 (ORDER RANGE FROM 1-9)

AMCON PPOVINE CFRTAIN MACHINE AND MATHEMATICAL CONSTANTS AS SINGLE

PRECISION NUMBERS OF MAXIMUM ACCURACY

ATSM SELFCT A SUBTABLE ORDERED, ACCORDING TO PROXIMITY, OF THOSE
POINTS THAT HAVE ABSCISSAE CLOSEST TO A GIVEN VALUE, FROM A
MONOTONE OROERED TABLE

BAL ANC BALANCE A COMPLEX MATRIX BY THE USE OF DIAGONAL SIMILARITY
TRANSFORMATIONS

BANFIG DETERMINE A SPECIFIED NUMBER OF THE SMALLEST EIGENVALUES ANO
ASSNCIATEND EIGENVECTORS OF THE ALGE3RAIC EIGENVALUE PROBLEM
A*VI=LAMBDA*B*VI WHERE A IS A SYMMETRIC, NONNEGATIVE
DEFINITE, NARROW BAND MATRIX AND B IS A POSITIVE DOEFINITE
OTAGONAL MATRIX

BCHSCC DECNMPNSE A REAL, SYMMETRIC POSITIVE BAND MATRIX INTO
(BANDEND) UPPEP AND LOWER TRIANGULAR FACTORS

B0CWNP NECOMPASE A BANDED MATRIX INTO BANDED LOWER AND UPPER
TRAIANGULAR FACTORS WITH NO PIVOTING

8DFCCM DECOMPOSE A BANDED MATRIX B INTO BANDED LOWER AND UPPER
TRIANGULAR FACTORS L AND U, WITH IMPLICIT EQUILIBRATION AND
PARTIAL PIVOTING

BESNIS EVALUATE A TABLF FOR THE BESSEL FUNCTION TI(X) FOR
N‘:O,I,Z,'S,...,J-l

RESNKS EVALUATE A TABLE OF VALUES OF THE BESSEL FUNCTION K(X)




BUG

BETAFR

BFEANP

BFBSUM

BITERM

BITRFM

AITRNP

RITRPN

3ITHNP

RLCKCA

BLESCM

3L SWNP

8PNPITM

BPDSFA

apnNSoM

BRTLTY

AsJ

ASURHT
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COMPUTE INCOMPLETE BETA RATIO (OF THE INCOMPLETE BETA
FUNCTION AT X,P,Q TO THE COMPLETE BETA FUNCTION AT P,Q)

SOLVE LY=8 AND UX=Y BY BACK SUBSTITUTIONS - WHERE B IS A
MATRIX CONSISTING OF M COLUMN VECTORS AND, L AND U ARE LOWER
AND UPPER TRIANGULAR FACTORS, POSSIBLY OBTAINED FROM BDCHWNP

SOLVE LY=B AND UX=Y B8Y BACK SUBSTITUTIONS - WHERE B8 IS A
MATRIX CONSISTING OF M COLUMN VECTORS AND, L AND U ARE LOKWER
AND UPPER TRIANGULAR MATRICES OBTAINED FROM BDECOM

SOLVE A SYSTEM OF LINFAR EQUATIONS WITH ITERATIVE REFINEMENT
FOR SYSTEMS HAVING A BAND COEFFICIENT MATRIX

SOLVE, WITH TITFRATIVE REFINEMENT, A SYSTEM Of LINEAR
EAUATIONS HAVING A BAND COEFFICIENT MATRIX

SOLVE, HWITH ITERATIVE REFINEMENT, A SYSTEM OF LINEAR
EQUATIONS HAVING A BAND COEFFICIENT MATRIX

SOLVE A SYSTEM OF LINEAR EQUATIONS WITH ITERATIVE REFINEMENT,
GIVEN THE TRIANGULAR DECOMPOSITION

SOLVE, WITH TITERATIVE REFINEMENT, A SYSTEM OF LINEAR
EAUATIONS HAVING A BAND COEFFICIENT MATRIX

SOLVE A SYSTEM OF FIRST ORDER OIFFERENTIAL EQUATIONS AT A
POINT 3, GIVEN THE (INITIAL) VALUES AT A POINT A

SOLVE A SYSTEM OF N LINEAR EQUATIONS (WITH M RIGHT-HAND
SIBES)y HAVING A BAND COEFFICIENT MATRIX

SOLVE A SYSTEM OF LINEAR EQUATIONS (WITH SEVERAL RIGHT-HAND
SIBFS), HAVING A BAND COEFFICIENT MATRIX, USING NO PIVOTING

SOLVF A SYSTEM OF LINEAR EQUATIONS WITH ITERATIVE REFINEMENT
- A BANDED, SYMMETRIC SYSTEM WITH POSITIVE OEFINITENESS

SOLVE LY=8 AND LTX=Y BY BACK SUBSTIUTIONS - HWHERE B8 IS A
MATRIX CONSISTING OF M COLUMN VECTORS AND L AND LT ARE THE
LOWER TRIANGULAR FACTOR AND ITS TRANSPOSE POSSIBLY OBTAINED
FROM BCHSDC

SOLVE A POSITIVE DEFINITE SYMMETRIC BAND SYSTEM OF EQUATIONS
HAVING M RIGHT-HAND SIDES

COMPUTE THE TEST STATISTIC FOR BARTLETT?S TEST OF HOMOGENEITY
oF A GROUP OF VARIANCE ESTIMATES AND DETERMINE THE
PROBABILITY OF OBTAINING A VALUE FOR THE TEST STATISTIC LESS
THAN THAT OBSERVED

EVALUATE THF SPHERICAL BESSEL FUNCTION J(X) FOR N==130yeeeyl

FIND A LEAST SQUARES SOLUTION TO AN OVERDETERMINED SYSTEM
THAT HAS BEEN DFCOMPOSED USING HOUSEHOLDER TRANSFORMATIONS
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BvVP SOLVE NONLINEAR P-POINT BOUNDARY VALUE PROBLEM IN ORDINARY
DIFFERENTTAL EQUATIONS

CACR AQD COEFFICIENTS OF LIKE POWERS OF TWO COMPLEX POLYNOMIALS
CBAREX EVALUATE C**R FOR C A COMPLEX NUMBER AND R A REAL NUMBER

CCOMPE EVALUATE A POLYNOMIAL HAVING COMPLEX COEFFICIENTS AT A
COMPLEX POINT

CCONGR SOLVE THF RECTANGULAR SYSTEM AX-BAR=B-BAR IN THE LEAST
SQUARES SENSE, IF NO EXACT SOLUTION EXISTS - A, B-BAR, X=-BAR
ARE COMPLEX

COECOM DECOMPOSE A COMPLEX SQUARE MATRIX INTO POWER AND UPPER
TRIANGULAR MATRICES WITH PARTIAL PIVOTING AND ROW
EAUILIBRATION

COERIV GTVEN THE COMPLEX COEFFICIENTS OF A POLYNOMIAL, COMPUTE THE
COMPLEX COEFFICIENTS OF THE OERIVATIVE POLYNOMIAL

CEL3 COMPUTE THE COMPLETE ELLIPTIC INTEGRAL OF THE THIRD KIND

CFBSUM SOLVE LY=B AND UX=Y BY FORWARD AND BACKWARD SUBSTITUTIONS,
WHERE B8 IS A MATRIX CONSISTING OF M COLUMN VECTORS WITH
COMPLEX ELEMENTS, AND L AND U ARE LOWER AND UPPER TRIANGULAR
MATRICES OBTAINED FROM COECOM

CFOME CONSTRUCT THE MINIMAX POLYNOMIAL THROUGH A DISCRETE,
WEIGHTED, SET OF POINTS

CGITRF SOLVE A COMPLEX SYSTEM OF LINEAR EQUATIONS HAVING M
RIGHT-HAND SIDE COMPLEX COLUMN VECTORS WITH ITERATIVE
REFINEMENT

CGLESM SOLVF A COMPLFX SYSTEM OF LINEAR EQUATIONS HAVING M
RIGHT-HAND SIDES

CHEBAP FIND A CLOSE APPROXIMATION TO A MINIMAX FIT OF A GIVEN
FUNCTION OVER A GIVEN INTERVAL

CHERFV EVALUATE A CHEBYCHEV POLYNOMIAL AT A GIVEN POINT
CHIOST PERFORM THE CHI-SQUARE DISTRIBUTION TEST

CHIPRB COMPUTE THE PROBARILITY OF OBTAINING A VALUE OF CHI-SQUARE
WHICH IS LESS THAN OR EQUAL TO THE GIVEN VALUE CHI-SQUARE

CHIRARB PERFORM A CHI~SQUARE TEST FOR RUNS ABOVE AND BELOW ZERO -
TESTS HYPOTHESIS THAT A SAMPLE OF RANDOM VARIABLES IS
ORTAINED FROM A POPULATION WHICH IS SYMMETRICALLY DISTRIBUTED
ABOUT ZERO

CHIRU PERFORM THE CHI-SQUARE TEST FOR RUNS UP AND DOWN

CHSDEC OECOMPOSE A POSITIVE DEFINITE SYMMETRIC MATRIX INTO A LOWER
TRTIANGULAR MATRIX AND ITS TRANSPOSE
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CHSGC FUNCTION TO COMPUTE THE VALUE OF CHI-SQUARE WHEN GIVEN THE
EXPECTED AND ORSERVED FREQUENCIES
CHTOL EVALUATE THE DISTANCE OF A POINT TO A LINE
CINPRD COMPUTE THE INNFR PRODUCT OF TWO VECTORS HAVING COMPLEX

COEFFICIENTS IN DOUBLE PRECISION

CINT GIVEN THE COMPLEX COEFFICIENTS OF A POLYNOMIAL, COMPUTE THE
COEFFICIENTS OF THE INTEGRAL POLYNOMIAL

CITERF SOLVE LY=8 AND UX=Y BY FORWHARD AND 3ACKWARD SUBSTITUTIONS
WITH ITERATIVE REFINEMENT, WHERE B IS A MATRIX CONSISTING OF
M COLUMN VECTORS HAVING COMPLEX ELEMENTS, AND L AND U ARE
LONER AND UPPFR TRIANGULAR MATRICES OBTAINED FROM C(CDECOM -
PROVIDE THE DATA FOR ESTIMATING THE CONDITION NUMBER OF THE
COEFFICIFNT MATRIX AND THE NUMBER OF CORRECT DOIGITS IN THE
FIRST COMPUTED SOLUTION

cLOIV DIVICE A POLYNOMIAL WITH COMPLEX COEFFICIENTS BY THE LINEAR
EXPPESSION (X+B8) WHERE B IS COMPLEX f

CMPYR FIND THE PRODUCY OF TWO POLYNOMIALS WHEN ANY OF THE ‘
COEFFICIENTS ARE COMPLEX

CNSLVL FSTIMATE THE ERROR PERFORMED IN THE EVALUATION OF A COMPLEX
POLYNOMIAL IN THE NEIGHB0RHOOO OF ONE OF ITS ROOTS

NOMRES COMPUTE A TABLE OF BESSEL FUNCTIONS OF THE FIRST AND SECOND
KINDS FOR COMPLEX ARGUMENT AND DRDERS

comMCLUs FIND THE SLOPES AT A GIVEN SET OF POINTS OF THE CUBIC SPLINE
PASSING THROUGH THE POINTS

COMPEY EVALUATE A REAL POLYNOMIAL AT A COMPLEX POINT

CONRAY PERFORM ARITHMETIC OPERATIONS ON THE OBSERVATIONS OF ONE
VARTABLE IN A MULTIPLEXED DATA ARPAY AND A SPECIFIED CONSTANT

CorRCCV COMPUTE FITHER THE AUTOCORRELATION COEFFICIENTS OR THE
AUTOVARIANGCE COEFFICIENTS FOR ONE OF THE VARIABLES IN A
MULTIPLEXFD DATA ARRAY

COSEVL EVALUATE A COSINE POLYNOMIAL AT A GIVEN POINT

cPOIV PROVINE THE QUOTIENT AND REMAINDER OBTAINED BY DOIVIDING ONE
POLYNOMIAL 98Y ANOTHFR - COEFFICIENTS MAY BE COMPLEX

CPOLRY FIND ALL ROOTS OF AN NTH OEGREE POLYNOMIAL HAVING COMPLEX
COEFFICTIENTS

CPTRAN COOPDINATE TRANSLATION SUCH THAT THE POLYNOMIAL P(X) BECOMES
P(X#T) - P(X) MAY HAVF COMPLEX COEFFICIENTS.
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ropYV

CRFV

CSBR

CSHRNK

CuRrIC2
CUrvV

OCEHT

NCWNE

DCWNP

NECOM

DEIG

NEFIV

DETERPM

DIFTAS

DLETE

NRATEX

DSCRPT

DSCRP?2

DTSHFT
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DIVIDE THE COMPLEX POLYNOMIAL BY THE QUADRATIC EXPRESSION
(X**243%x+C), B AND C COMPLEX

REVFRSE THE ORDER OF POLYNOMIAL COEFFICIENTS IN AN ARRAY -
COEFFICTIENTS MAY BE COMPLEX

SUBTRACT COEFFICIENTS OF LIKE POWERS OF TWO POLYNOMIALS -
COEFFICIENTS MAY BE COMPLEX

LOMPUTE THE COEFFICIENTS OF THE POLYNOMIAL P(AX) FROM THE
COEFFICIENTS OF THE POLYNOMIAL P(X) - COMPLEX COEFFICIENTS

FIT A CUBIC TO TWO POINTS, GIVEN THE SLOPE AT EACH
EVALUATE THE MERIT FUNCTION FOR A GIVEN DATA SET

REBUCE A GIVEN MATRIX TO UPPER TRIANGULAR FORM BY HOUSEHOLDER
TRANSFORMATIONS

DECOMPOSE A SQUARE MATRIX INTO LOWER AND UPPER TRIANGULAR
MATRICES WITH PARTIAL PIVOTING BUT WITHOUT ROW EQUILIBRATION

DECOMPOSE A SNUARE MATRIX INTO LOWER ANO UPPER TRIANGULAR
MATRICES WITHOUT PIVOTING

DECOMPOSF A SQUARE MATRIX INTQG LOWER AND UPPER TRIANGULAR
MATRICES WITH PARTIAL PIVOTING AND ROW EQUILIBRATION

SOLVE FOR THE EIGENVALUES AND RIGHT EIGENVECTORS OF THE
DYNAMIGCAL SYSTEM AX..#+BX.+CX=0 WHERE A, B, C ARE REAL, BUT
OTHEPWISE GENERAL, MATRICES

GIVFN THE REAL COEFFICIENTS OF A POLYNOMIAL, COMPUTE THE REAL
COEFFICIENTS OF THE DERIVATIVE POLYNOMIAL

CALCULATE THE OETERMINANT OF A SQUARE MATRIX IN THE FORM
D1*(2**¥D2) USING THE INFORMATION FROM THE SUBROUTINE DECOM

DPIFFERENTIATE NUMERICALLY A FUNCTION GIVEN AS A TABLE WITH
EAQUISPACED ARGUMENTS

RFEMOVE SPFCIFIED OBSEPVATIONS FROM A DATA ARRAY

SOLVE NUMERICALLY INITIAL VALUE PROBLEMS IN ORDINARY
OTFFERENTIAL EQUATIOCONS

COMPUTE MEANS, STANDARD DEVIATIONS, VARTIANCES, AND
COEFFICIENTS OF SKEWNESS ANO KURTOSIS FOR MULTIPLEXED CATA
ARRAYS

DETERMINE THE MFOIAN, MINIMUM, MAXIMUM AND RANGE FOR EITHER A
SINGLE VARIABLE IN A MULTIPLEXED DATA ARRAY OR ALL THE
VARTARLES IN A MULTIPLEXED DATA ARRAY

FURNISH A GUESS OF AN EIGENVALUE TO A COMPLEX HESSENBERG
MATRIX




AYG

FIGCRK

FIGCOC1

FIGIMP

FIGSYM

EIGVCH

ETGS

FLF

ELX

EL3
FRF

EPFINV

EVREAL

EXRAND

FABSV

FAFRAGC

FRSURAM

FBSUES

EQGM2
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GIVEN AN APPROXIMATE EIGENVALUE/EIGENVECTOR PAIR OF A REAL
SYMMETRIC MATRIX A, AND THE MATRIX, AND ESTIMATES OF THE
CLOSEST EIGENVALUES TO THE GIVEN EIGENVALUE, PROVIDE ERROR
BOUNDS AND POSSTBLY REFINEMENT OF THE EIGENVALUE

GIVEN AN APPROXIMATION TO AN EIGENVALUE OF A REAL MATRIX
HAVING REAL AND DISTINCT ROOTS, CONVERGE T0 THE
FIGENVALUE-FIGENVECTOR PAIR WHOSE EIGENVALUE IS NEAREST TO
THIS APPROXIMATION

PEFINE THE FIGENVECTORS OBTAINED FROM SUBROUTINE EIGVCH
(WIFLANOT INVERSE ITERATION)

FIND ALL FIGENVECTORS OF A REALy SYMMETRIC MATRIX - SUBSET OF
EIGENVECTORS MAY ALSO BE FOUND

COMPUTE THE EIGENVECTORS CORRESPONDING TO A REAL EIGENVALUE
OF A REAL UPPER HFSSENBFRG MATRIX

FIND ALLy OR OPTIONALLY A SUBSET OF THE EIGENVALUES OF A
GENFRAL, REAL-ELEMENTED MATRIX

FVALUATE THE INCOMPLETE ELLIPTIC INTEGRALS OF THE FIRST ANOD
SECOND KIND

EVALUATE THE COMPLETE ELLIPTIC INTEGRAMS OF THE FIRST AND
SFCOND KIND

CNOMPUTE THE ELLIPTIC INTEGRAL OF THE THIRD KIND
COMPUTE THE ERROR FUNCTION

FIND THE INVERPSE ERROR FUNCTION -~ COMPUTE THE UPPER LIMIT OF
THE INTEGRAL IN THE ERROR FUNCTION

EVALUATE A POLYNOMIAL HAVING REAL COEFFICIENTS AT A REAL
VALUE OF THE INDEPENDENT VARIABLE

GENERATE RANDOM NUMBERS HAVING A NEGATIVE EXPONENTIAL
DISTRIBUTION

COMPUTE THE VALUE OF THE MODULUS OF A VECTOR

ADOD TWO FPACTIONS AND EXPRESS THE RESULT AS A FRACTION IN ITS
LOWEST FORM

SNLVE LY=8 AND UX=Y BY FORWARD AND BACKWARD SUBSTITUTIONS,
WHFRE B IS A MATRIX CONSISTING OF M COLUMN VECTORS, AND U AND
L ARE LOWFR AND UPPER TRIANGULAR MATRICES OBTAINED FROM DECOM

SOLVE LY=R AND UX=Y BY FORWARD AND BACKWARD SUBSTITUTIONS,
WHERF B8 IS A COLUMN VECTOR, AND U AND L ARE LOWER AND UPPER
TRIANGULAR MATRICES OBTAINED FROM DECOM

SOLVE THE RECTANGULAR FEQUATION SYSTEM AX-BAR=8-BAR IN THE
LFAST SNUARES SENSE, IF NO EXACT SOLUTION EXISTS - A, X-BAR,
B=-BAR APE COMPLEX

i
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FCLSG

FDLSQ

FFRAC

FHRNEW

FILTER

FITLIN

FLGNEW

FLSCFY

FMFRAC

FMMX
FMTMX
FMTR

FMTVCX

FMTVYX

FMULT1

FMVCX
FMVX
FNORM1

FOURAP
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CONSTRUCT A LEAST SCUARE POLYNOMIAL OF A SPECIFIEO DEGREE
WHOSE GRAPH APPROXIMATES A SET OF DATA POINTS
CONSTRUCYT A LEASYT SQUARE POLYNOMIAL APPROXIMATION OF SOME
PRE~ASSIGNEN DEGRFE TO A SET OF DATA POINTS WITH GIVEN WEIGHT
WHERE THE POLYNOMIAL IS CONSTRAINED AT N POINTS AND THE
DERIVATIVE IS ALSO CONSTRAINED AT THE FIRST M OF THE N POINTS
WHEPE M <= N

CHANGE A VECTOR WITH FRACTIONAL COMPONENTS INTO ONE WITH
INTEGER COMPONENTS TIMES A SCALAR FRACTION

CONSTRUCT THE HERMETIAN POLYNOMIAL OF OEGREE N#¢M¢1 THROUGH
N+1 COORDINATES WITH DERIVATIVES AT THE FIRST M+#1 POINTS

COMPUTE THE OUTPUTS FROM A MOVING AVERAGE =-- AUTOGRESSIVE
FYILTER - BOTH INPUT AND OUTPUT ARRAYS MAY BE MULTIPLEXED
ARRAYS

FIND THE BEST FIT LINE - MINIMIZE THE SUM OF THE SQUARES OF
THE PEPENDYCULAR DISTANGCES FROM THE POINTS TO THE LINE

CONSTRUCT THE NTH DEGREE LAGRANGIAN THROUGH N+¢1 COORDINATES
X(I), AF(I)

FIND A LEAST SQUARES POLYNOMIAL OF SPECIFIED DEGREE WHOSE
GRAPH APPROXIMATES A SET OF DATA POINTS

MULTIPLY TWO FRACTIONS AND EXPRESS THE RESULT AS A FRACTION
IN ITS LOWEST TERMS

MATOIX-MATRIX MULTIPLICATION
MULTIPLY THE TRANSPOSE OF A MATRIX 8Y A MATRIX ON THE RIGHT
TRANSPOSE AN M BY N MATRIX

MULTIPLY THE TRANSPOSE OF A COMPLEX MATRIX ON THE RIGHT BY A
COMPLEX VECTOR

MULTIPLY THE TRANSPOSE OF A MATRIX 8Y A VECTOR

MULTIPLY A GIVEN NTH OEGREE POLYNOMIAL B8Y A GIVEN LINEAR
FACTOR TO GIVF AN (N+#1)TH DEGREE POLYNOMIAL

MULTIPLY A COMPLEX MATRIX ON THE RIGHT B8Y A COMPLEX VECTOR
MATRIX-VECTOR MULTIPLICATION
NORMALIZE A VECTOR

FIND THE LEAST SQUARES APPROXIMATING TRIGONOMETRIC POLYNOMIAL
TO A SET NF GIVEN DATA HAVING EQUISPACED ABSCISSAE
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FOURI

FPUR
GAMAIN
GAMMA

GITRFM
GITRFS
GLESCM
GLESCS
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HCF
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HRMT 1

HRMT?2
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FINND AN INTERPOLATING TRIGONOMETRIC POLYNOMIAL TO A SET OF
NATA HAVING EQUISPACED ABSCISSAE

SUBTRACT FROM A VECTOR ITS COMPONENT ALONG ANOTHER VECTOR
COMPUTE THE INCOMPLETE GAMMA FUNCTION
FVALUATE THE GAMMA FUNCTION OF A REAL ARGUMENT X

SOLVE A GENERAL SYSTEM OF LINEAR EQUATIONS HAVING M
RIGHT-HAND SIOES WITH ITERATIVE REFINEMENT

SOLVE A GENERAL SYSTEM OF LINEAR EQUATIONS HAVING ONE
RIGHT=-HANN SONE WITH ITERATIVE REFINEMENT

SOLVE A GENERAL SYSTEM OF QLINEAR EQUATIONS HAVING M
PIGHT-HAND SINES

SOLVE A GENERAL SYSTEM OF LINEAR EQUATIONS HAVING ONE
RIGHT-HAND STDE

EVALUATE NUMERICALLY A SINGLE, DOUBLE OR M-TUPLE (M.LE.10)
INTEGRAL OF AN ARBITRARY INTEGRAND SETWEEN ARBITRARY LIMITS

EVALUATE THE COMPLEX-VALUED HANKEL FUNCTION OF THE FIRST OR
SECONN KIND FOR RFAL ARGUMENT AND INTEGER OROER

COMPUTE A FTNITE DISCRETE COMPLEX FOURIER TRANSFCRM OF A
ONE-y TWO- OR THREF-DIMENSIONAL ARRAY OF COMPLEX FOURIER
AMPLITHOES

FIND THE HIGHEST COMMON FACTOR OF TWO INTEGERS

CALCULATE THE ROOTS OF A  POLYNOMIAL HAVING COMPLEX
COEFFICIENTS

EVALUATE THE INTEGRAL CF E**(-X**2)F(X)DX FROM NEGATIVE TO
POSITIVE INFINITY WITH F(X) A REAL FUNCTION OF ONE VARIABLE

PERFORM INTERPOLATION, GIVEN A& VALUE OF THE INDEPENDENT
VARIASBLE AND A TABLE OF CORRESPONDING VALUES CF THE
TNDEPENDENT AND DEPENDENT VARIABLE AND ITE DERIVATIVE -
EXTRAPOLATION IS ALLOWEN

PERFORM HERMITE INTERPOLATIONS, GIVEN AN ARRAY OF VALUES OF
THE INDEPFNOENT VARIABLE, AND A TABLE OF CORRESPONOING VALUES
OF THE INODEPENDENT AND THE OEPENDENT VARIABLE AND ITS
NERIVATIVE

PEOUCE A GENERAL REAL MATRIX TO AN UPPER HESSENBERG FCRM BY A
SIMILARITY TRANSFORMATION AND PROVIDE THE ELEMENTS IF THE
TRANSFORMATION MATRIX

NETERMINE THE NUMBER OF ORSERVATIONS OF A RANDOM VARIABLE
WHICH LIF IN USER SPECIFIED INTERVALS - USEO FOR OISTRIBUTION
TESTS AND FOR PLOTTING HISTOGRAMS
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COMPUTE THE INNER PRODUCT OF TWO VECTORS

GIVEN THF REAL COEFFICIENYS OF A POLYNOMIAL, COMPUTE THE
COEFFICIENTS OF THE INTEGRAL POLYNOMIAL

FIND THE INVERSE CF A SQUARE MATRIX USING DECOM AND FBSUBM
FIND THE INVERSE OF A SNUARE MATRIX WITH ITERATIVE REFINEMENT

GENERATE RBANDOM TINTEGERS BETWEEN TWO GIVEN VALUES - EACH OF
THE INTEGERS BFETHWEEN THE GIVEN LIMITS HAS AN EQuAaL
PRORASILITY OF OCCURRING

SOLVE LY=8 ANO LX=Y BY FORWARD AND BACKWARD SUBSTITUTIONS
WITH AN INTERATIVF REFINEMENT, WHERE B8 IS A MATRIX CONSISTING
OF M COLUMN VECTORSy, AND L AND U ARE LOWER AND UPPER
TPTANGULAR MATRICES OBTAINED FROM DECOM - PROVIDE THE DATA
FORP ESTIMATING THE CONDITION NUMBER OF THE COEFFICIENT MATRIX
AND THE NUMRER O0OF CORRECT DIGITS 1IN THE FIRST COMPUTED
SOLUTION

SOLVE LY=B AND LX=Y BY FORWARD AND 3ACKWARD SUBSTITUTIONS
WITH AN INTERATIVE REFINEMENT, WHFRE B IS A COLUMN VECTOR,
AND L AND U ARE LOWER AND UPPER TRIANGULAR MATRICES OBTAINED
£QQ0M DECNM - PROVIDE 7HE DATA FOR ESTIMATING THE CONDITION
NUMBFR 0OF THE CO€EFFICIENT MATRIX AND THE NUMBER OF CORRECT
BIGITS IN THE FIRSY COMPUTED SOLUTION

PERFORM THE ITERATIVE REFINEMENT FOR THE INVERSE OF A SQUARE
MATRIX

PERFNRM THFE TTERATIVE RFFINEMENT OF A LEAST SQUARES SOLUTION
OBTANED FROM THE SUBROUTINE BSUBHT

SOLVE LY=8 AND UX=Y B8Y FORWARD AND BACKWARD SUBSTITUTIONS
WITH AN ITERATIVE REFINEMENT FOR A POSITIVE OEFINITE SYSTEM
AX=8 (B IS A MATRIX CONSISTING OF M COLUMN VECTORS AND L ANDO
U APE THE LOWER TRIANGLE MATRIX AND ITS TRANSPOSE OBTAINED
FROM CHSDEC) - PROVIDE THE DATA FOR ESTIMATING THE CONDITION
NUMBER OF THE COEFFICIENT MATRIX AND THE NUMBER OF CORRECT
DIGITS IN THE FIRSY COMPUTED SOLUTION

SOLVE LY=8 AND UX=Y B8Y FORWARD AND BACKWARD SUBSTITUTIONS
WITH AN TITEPATIVE REFINEMENT FOR A POSITIVE DEFINITE SYSTEM
AX=R (3 IS A COLUMN VFCTOP AND L AND U ARE THF LOWER TRIANGLE
MATRIX AND ITS TRANSPOSE OBTAINED FROM CHSDEC) - PROVIDE THE
DATA FOR FSTIMATING THE CONDITION NUMBER OF THE COEFFICIENT
MATEIX AND THE NUMBER OF CORREGT DIGITS IN THE FIRST COMPUTED
SOLUTION
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TTRSPS

LAGCIF
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LINPVP

LINSYS

LT TRNE
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SOLVE LY=3 AND CLTX=Y 3Y FORWARD AND BACKWARD SUBSTITUTIONS
WITH ITERATIVE REFINEMENT (WHERE B IS A MATRIX CONSISTING OF
M  GCOLUMN VECTORS, AND L AND LT ARE A LOWER TRIANGULAR MATRIX
ANDQ ITS TRANSPOSE, D IS A OIAGONAL MATRIX, OBTAINED FROM
SPpDCOM) - PROVIDE THE OATA FOR ESTIMATING THE CONDITION
NUMBER OF THE COEFFICIENT MATRIX AND THE NUMBER OF CORRECT
DIGITS IN THE FIRST CCMPUTED SOLUTION

SOLVE LY=8 AND DOLTX=Y BY FORWARD AND BACKWARD SUBSTITUTIONS
WITH TITERPATIVE REFINEMENT (WHERE B IS A COLUMN VECTOR, AND L
ANO LT APF A LOWER TRIANGULAR MATRIX AND ITS TRANSPOSE, 0O IS
A  DIAGONAL MATRIX, OBTAINED FROM SPDCOM) - PROVIDE THE DATA
FOP ESTIMATING THE CONDITION NUMBER OF THE COEFFICIENT MATRIX
AND THE NUMBER OF CORRECT DOIGITS IN THE FIRST COMPUTED
SOLUTION

DIFFERENTIATE NUMERICALLY A TABULAR FUNCTION, AT ANY POINT
PERFCRM LAGRANGIAN INTERPOLATION AT A GIVEN ABSCISSA

FVALUATE THE INTEGRAL OF A REAL FUNCTION OF ONE VARIABLE,
GIVEN THE ARRAYS OF THE INODEPENDENT AND THE DEPENDENT
VARTABLES

FVALUATF THE INTEGRAL OF F(X)DX FROM A TO E**-X WITH F(X) A
REAL FUNCTION OF ONE VARIABLE AND E**-X THE WEIGHTING FN

FIND THE FIGENVALUES (REAL AND COMPLEX) OF A REAL MATRIX
FIND THE LEAST COMMON MULTIPLE OF TWO INTEGERS

DIVIDE A POLYNOMIAL WITH REAL COEFFICIENTS BY THE LINEAR
EXPRESSION (X+8) - B IS REAL

FVALUATE THE INTEGRAL OF A REAL FUNCTION OF ONE VARIABLE OVER
A FINITE INTERVAL, WHEN THE FUNCTION GENERATOR IS GIVEN

SNLVE A GENFRAL SYSTEM OF LINEAR EQUATIONS HAVING ONE
RIGHT-HAND SIDE WITH PARTIAL PIVOTING BUT WITHOUT ROW
ENUILIBRATION - PROVICE DATA FOR CALCULATING THE DETERMINANT

SOLVE A GENERAL SYSTEM OF LINEAR EQUATIONS HAVING ONE
RIGHT-HAND SIOE WITHOUT PIVOTING

SOLVE NUMERICALLY LINEAR P-POINT BOUNDARY POINT PROBLEMS IN N
FIRST DRPDFR ORDINARY CIFFERENTIAL EQUATIONS

SOLVE GENFRAL SYSTEMS OF LINEAR ALGEBRAIC EQUATIONS - PROVIDE
THE DNATA TO EVALUATE READILY THE DETERMINANT OF THE
COEFFICIENT MATRIX

SOLVF A GENERAL SYSTEM OF LINEAR EQUATIONS HAVING ONE
RIGHT=-HAND SIDE WITH TITERRATIVE REFINEMENT, WITH PARTIAL
PIVOTING, WITHOUT ROW EQUILIBRATION - PROVIDE THE DATA FOR
CALCULATING THF DETERMINANT AND THE DATA FOR ESTIMATING THE
CONDITION NUMBEP OF THE COEFFICIENT MATRIX
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SOLVE A GENERAL SYSTEM OF LINEAR EQUATIONS HAVING ONE
RIGHT-HAND SINE WITH TTERATIVE REFINEMENT AND WITHOUT
PIVOTING

COMPUTE THE NATURAL LOGARITHM OF THE GAMMA FUNCTION FOR
COMPLEX ARGUMENT

SCLVE LINEAR LEAST SQUARES PROBLEMS FOR AN OVERDETERMINED
SYSTFM WITH K RIGHT-HAND SIDES BY HOUSEHOLDER TRANSFORMATIONS

SOLVE LINEAR LEAST SQUARES PROBLEMS FOR AN OVERDETERMINED
SYSTEM WITH ONE RIGHT-HAND SIDE BY HOUSEHOLDER
TRANSFORMATIONS

SOLVE LINEAR LEAST SQUARES PROBLEMS BY HOUSEHOLDER
TRANSFORMATIONy, USING ITERATIVE REFINEMENT

FIND A MINIMAX FUNCTION APPROXIMATION TO A SET OF POINTS IN
TERMS OF A LINEAR COMBINATION OF A PRESCRIBED SET OF
FUNGTIONS

SMOOTH A SET OF DATA BY AN AVERAGING PROCESS

FINO A MINIMAX RATIONAL FUNCTION APPROXIMATION OF GIVEN
DEGREE TO A SET OF POINTS

FIND THE PRODUCT OF TWO POLYNOMIALS WHEN THE COEFFICIENTS ARE
ALL PEAL

FIND ALL ZEROS OR A SINGLE ZERO OF A POLYNOMIAL HAVING
COMPLEX COEFFICTIENTS

COMPUTE RESSEL FUNCTIONS OF FIRST KIND FOR REAL ARGUMENT AND
INTFGER ORDERS

SOLVE A SYSTEM OF NON-LINEAR EQUATIONS
SOLVE A SYSTEM OF NON-LINEAR ALGEBRAIC EQUATIONS

GENFERATE PSEUDO-RANDOM NUMBERS WHICH ARE NORMALLY DISTRIBUTED
AND STORE VALUES IN A MULTIPLEXED ARRAY

ENRICH A SET OF POINTS BY ADDING POINTS ON AN INTERPOLATING
CURVE THROUGH THE GIVEN POINTS

SOLVE A SYSTEM OF FIRST ORDER ORDINARY DIFFERENTIAL EQUATIONS
AT A POINT B WITH INITIAL VALUES GIVEN AT A POINT A

SOLVE A SYSTEM OF FIRST ORDER ORDINARY DIFFERENTIAL EQUATIONS
AT A POINT B WITH INITTIAL VALUES GIVEN AT A POINT A

GENERATE PSEUDO-RANDOM NUMBERS HAVING A NORMAL OISTRIBUTION
GENERATE NORMALLY DISTRIBUTED PSEUDO-RANDOM NUMBERS WITH A

CONVENIENT WAY OF HANDLING THE TAIL OF THE DISTRIBUTION =
STORE THOSE NUMBERS IN A MULTIPLEXED DATA ARRAY
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SOLVE M BRY N SYSTEM OF NON-LINEAR EQUATIONS

ESTIMATE THE FRROR PERFORMED IN THE EVALUATION OF A REAL
POLYNOMIAL AT A COMPLEX POINT IN THE NEIGHBORHOOD OF ONE OF
ITS PooTS

PERFORM ONE oF NINE POSSIBLE TRANSFORMATIONS ON THE
OBSFERVATIONS OF A SINGLE VARIABLE IN A MULTIPLEXED DATA ARRAY

PFRFORM AN ARITHMETIC OPERATION (+y <-4 *, /, **) ON THE
CORRESPONNING OBSERVATIONS OF THO VARIABLES STORED IN
MULTIPLEXED OATA ARRAYS

FIT A GIVEN SET OF POINTS WITH A LINEAR COMBINATION OF
PRESCRINED GENERAL FUNCTIONS OF LINEARLY INDEPENDENT
VARTARBLE(S)

GIVEN A SET OF N LINFARLY [INDEPENDENY REAL VECTORS OF
NIMENSION M, CONSTRUCT A SET WHICH SPANS THE SAME <SUBSPACE
AND WHOSE VECTCRS ARE ORTHONNRMAL WITH RESPECT TO A DEFINEO
INNFR PRODUCT

APPROXIMATE FUNCTIONS WHICH HAVE MACLAURIN SERIES EXPANSIONS
RY ©ATIONAL FUNCTIONS USING PADE APPROXIMATIONS

EVALUATE THE INTFGPAL OF A BOUNDED REAL FUNCTION OF CNE REAL
VARTAJLE OVER A FINITE INTERVAL

RFSOLVE A RATIONAL FUNCTION INTO PARTIAL FRACTIONS

COMPUTE THE PROSABILITY OF OBTAINING A RANDOM VARIABLE HAVING
A VALUE LESS THAN OR EQUAL TO X FVOM A BETA DISTRIBUTION

COMPUTE THE CUMULATIVE PROSABILITY FOR THE BINOMIAL
NISTRIBUTION

COMPUTE THE CUMULATIVE PROBABILITY FOR THE CAUCHY
DISTRISUTION

SOLVE A POSITIVE CEFINITE SYSTEM OF LINEAR EQUATIONS AX=8
HAVING M RIGHT-HAND SIDES

SOLVE A POSITIVE DEFINITE SYSTEM OF LINEAR EQUATIONS AX=8
HAVING ONF RIGHT-HAND SIDFE

PROVINE THE QUOTIENT AND REMAINDER OBTAINED B8Y DIVIDING ONE
POLYNOMIAL B8Y ANOTHER - COEFFICIENTS ARE REAL

SOLVE A POSITIVFE DEFINITE SYSTEM AX=B HAVING M RIGHT-HAND
SINFS YSING THE CHOLESKY DECOMPOSITION

SOLVE A POSITIVE DEFINITE SYSTEM AX=B HAVING ONE RIGHT=HAND
SIDE USING THE CHCLFSKY DECOMPOSITION
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SOLVE LY=8B ANN UX=Y 8Y FORWARD AND 3ACKWARD SUBSTITUTIONS FOR
A POSITIVE ©DEFINITE SYSTEM AX=B - B IS A MATRIX OF M COLUMN
VECTORS AND L AND U ARE THE LOWER TRIANGULAR MATRIX AND ITS
TRANSPNSE OBTAINED FROM CHSDEC

SOLVE LY=8 AND UX=Y BY FORWARD ANDO 3ACKWARD SUBSTITUTIONS FOR
A POSITIVE DEFINITE SYSTEM AX=8 - B IS A COLUMN VECTOR AND L
ANB U ARPF THE LCOWER TRIANGULAR MATRIX AND ITS TRANSPOSE
C3TAINED FROM CHSDEC

COMPUTE THE PROBABSILITY OF OBTAINING A RANDOM VARIABLE HAVING
A VALUE LESS THAN OR FQUAL TO X FROM AN F- (VARIANCE-RATIO)
CISTRISUTYON

CNMPUTE THE CUMULATIVE PROBABILITY FOR THE GEOMETRIC
OISTRIBUTION

CNMOUTE THE PROBABILITY 0OF OBTAINING A RANOOM VARIABLE HAVING
A VALUE LESS THAN OR EQUAL TO X FROM A GAMMA DISTRIBUTION

COMPUTE THE CUMULATIVE PROBABILITY FOR THE HYPERGEOMETRIC
DISTRIBUTION

NETFRMINE THF VALUE OF A RANDOM VARIABLE FROM A BETA
DISTRI3UTION WHEN THE CUMULATIVE PROBABILITY IS GIVEN

DETERMINE THF VALUE OF A RANDOM VARIABLE FROM A BINOMIAL
DISTRIAUTION WHFN THE CUMULATIVE PROSABILITY IS GIVEN

DETERMINE THE VALUE OF A RANDOM VARIABLE FROM A CHI-SQUARE
DISTRIBUTTION WHEN THE CUMULATIVE PROBABILITY IS GIVEN

DETERMINE THE VALUE OF A RANDOM VARIABLE FROM A CAUCHY
DISTRIBUTION WHEN THE CUMULATIVE PROBABILITY IS GIVEN

DETERMINE THE VALUE OF AN EXPONENTIALLY OISTRIBUTEC RANDOM
VARIABLE WHEN THE CUMULATIVE PROBABILITY IS GIVEN

NETERMINE THE VALUE ©OF A RANDOM VARIABLE FROM AN F
NISTRIBUTION WHFN THE CUMULATIVE PROBABILITY IS GIVEN

DETFRMINE THE VALUE OF A RANDOM VARIABLE FROM A GAMMA
DISTRIBUTION WHEN THE CUMULATIVE PROBABILITY IS GIVEN

DPFTERMINF  THE VALUE OF A RANDOM VARIABLE FROM A GEOMETRIGC
DISTPIBUTION WHEN THE CUMULATIVE PROBABILITY IS GIVEN

DFTFRMINF THE VALUE OF A RANDOM VARIAAQLE FROM A
HYPERGEOMETRIC DISTRIBUTION WHEN THE CUMULATIVE PROBABILITY
IS GIVEN

NETERMINE THE VALUE OF A RANDOM VARTIABLE FROM A LOG-NORMAL
NISTRPTAUTTON WHEN THE CUMULATIVE PROBABILITY IS GIVEN

DETERMINE THE VALUF OF A RANDOM VARIABLE FROM A NEGATIVE
ATMONIAL NISTRIBUTION WHEN THE CUMULATIVE PROBABILITY IS
GIVEN

T
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DETERMINE THE VALUE OF A RANDOM VARIABLE FROM A NORMAL
DISTRIBUTION WHEN THE CUMULATIVE PROBABILITY IS GIVEN

DETERPMINE THE VALUE OF A RANDOM VARIABLE FROM A POISSON
DISTRISBUTION WHEN THE CUMULATIVE PROBABILITY IS GIVEN

OFTERMINE THE VALUE OF A RANDOM VARIABLE FROM A RAYLEIGH
NTSTRIBUTTION WHEN THE CUMULATIVE PROBABILITY IS GIVEN

DETERMINE THE VALUE OF A RANDOM VARIABLE FROM A STUDENT'S T
DISTRIBUTION WHEN THE CUMULATIVE PROBABILITY IS GIVEN

DETERMINE THE VALUE OF A RANDOM VARIABLE FROM A TRUNCATED
NORMAL DISTRIAUTION WHFN THE CUMULATIVE PROSBABILITY IS GIVEN

CETERMINE THE VALUE OF A UNIFORMLY OISTRIBUTED, RANDOM
VARTABLE WHFN THE CUMULATIVE PROBABILITY IS GIVEN

DETERMINE THE VALUE OF A RANDOM VARIABLE FROM A UNIFORM
NISCRETE NISTRIBUTION WHEN THE CUMULATIVE PROBABILITY IS
GIVEN

NETEPMINE THE VALUE OF A RANDOM VARIABLE FROM A WEIBULL
DISTRIBUTINN WHEN THE CUMULATIVE PROBABILITY IS GIVEN

FORMS AND RFADS, AT A GIVEN STATION X, THE POLYNOMIAL PASSING
THROUGH ALL OF A GIVEN SET OF PGOINTS

COMPUTE THE PROBARILITY OF OBTAINING A RANDOM VARIABLE HAVING
A VALUE LESS THAN OR EQUAL TO X FROM A LOG-NORMAL
DISTRIBUTION

COMPUTE THE CUMULATIVE PROBABILITY FOR THE NEGATIVE BIMOMIAL
CISTRIBUTION

COMPUTE THE CUMULATIVE PROBABILITY FOR A NORMAL DISTRIBUTION
GENFRATF RANDOM INTEGERS HAVING THE POISSON DISTRIBUTION

COMPUTE THE CUMULATIVE PROBABILITY FOR THE RAYLEIGH
DISTRIBUTION

DETERMINE THE PROBABILITY OF OBTAINING A VARIABLE HAVING
VALUE = X0 FR0M A POPULATION HAVING AN EXPONENTIAL
DISTRTBUTION

NETEPMINE THE PROBABILITY OF OBTAINING A VARIABLE HAVING
VALUE = X0 FROM A POPULATION HAVING A UNIFORM DISTRIBUTION

COMPUTE THE INNER PRODUCT OF TWO VECTORS AND ADD IT TO AN
INCOMING VALUE C

ENRICH A GIVEN ARRAY WHICH OEFINES A CURVE BY TINSERTING
POINTS SO AS TO OPTIMIZE THE MERIT FUNCTION OEFTINFD IN CURV

CONSTRUCT AN APPROXTIMATION WHICH IS THE SUM OF A PRESCRIBED
NUMBER OF EXPONENTIALS TO A SET OF N DATA POINTS

i
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FIND ALL REAL AND COMPLEX ROOTS OF A POLYNOMIAL WITH REAL
COEFFICIENTS RY THE METHOD OF BAIRSTOW=-NEWTON

COMPUTE THE PROBABILITY OF OBTAINING A RANDOM VARIABLE HAVING
A VALUE LESS THAN DOR EQUAL TO X FROM A T= (STUDENT?S)
DISTPISUTION

COORDINATF TRANSLATION SUCH THAT POLYNOMIAL P(X) 3ECOMES
P(X+T) - P(X) HAS REAL COEFFICIENTS

COMPUTE THE PROBABILITY OF OBTAINING A RANDOM VARIABLE HAVING
A VALUE LESS THAN OR EQUAL To X FROM A TRUNCATED NORMAL
DYSTRIBUTTON TN THE RANGE BETWEEN A AND B

COMPUTE THE CUMULATIVE PROBABILITY FOR THE OISCRETE UNIFORM
DISTRIBUTION

COMPUTE THE PROBABILITY OF OBTAINING A RANDOM VARIABLE HAVING
A VALUE LESS THAN OR EQUAL TO X FROM A WEIBULL OISTRIBUTION

DIVIDE A REAL POLYNOMIAL BY THE QUADRATIC EXPRESSION
(X**2+B8*X+C), B AND C REAL

SOLVE SYSTFMS OF NON-LINEAR ALGEBRAIC OF TRANSCENDENTAL
EQUATIONS

FIND ALL EIGENVALUES OF & COMPLEX MATRIX

PERFORM A SINGLE, COMPLEX QR-ITERATON ON A MATRIX IN UPPER
HESSENBERG FORM, HAVING REAL SUBDIAGONAL ELEMENTS

PERFORM NUMERICAL QUADRATURE ON BOTH MWELL-BEHAVED AND
POORLY-BEHAVED FUNCTIONS

GENFRATE UNIFORMLY DISTRIBUTED OR NORMALLY DISTRIBUTED RANDOM
NUMBERS

COMPUTE THE COEFFICIENTS OF THE LEAST SQUARES APPROXIMATION
TO A SET OF DISCRETE DATA BY A QATIONAL FUNCTION

COMPUTE THE RAYLEIGH QUOTIENY FOR REAL SYMMETRIC MATRICES

COMPUTE BESSEL FUNCTION OF SECOND KIND FOR POSITIVE REAL
ARGUMENT AND INTEGER ORODFRS

RECOVER EIGENVECTORS AFTER A REDUCTION USING A TRIANGULAR
MATRIX IN THE SIMILARITY TRANSFORMATION

RECOVER EIGENVECTORS OF THE EIGENPROBLEMS BAY=LAMBDAY OR
YTAB=LAMBNAYT, WHERE A, B ARE REAL, SYMMETRIC AND B IS
POSITIVE DEFINITE

RFDUCE THE EIGENPROBLEM (A-LAMBOAB)X=0 TO A STANDARD
SYMMETRIC PROBLEM (P-LAMBDAIYZ=0 - A MUST BE REAL SYMMETRIC,
B MUST BE REAL SYMMETRIC POSITIVE OEFINITE TO ALLOW THE
NDECOMPOSITION B=LLT
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RFOUCE TO STANDARD FCORM THE EIGENPROBLEMS (AB-LAMBDAI)X=0 OR
(BA-LANBDAI)Y=0, WHFRE A, B ARE REAL SYMMETRIC ANC B IS
POSTTYIVE DEFINITE

RFVFRSE THE ORDER OF REAL POLYNOMIAL COEFFICIENTS IN AM ARRAY

FNRICH A GIVEN CURVE DEFINED 8Y AN ARRAY OF POINTS SO AS TO
SATISFY A SPECIFIED CHORN HEIGHT TOLERANCE

SOLVF A SYSTEM OF FIRST ORDER ORDINARY OIFFERENTIAL EQUATIONS
AT A POINY 8 WITH INITIAL VALUES GIVEN AS A POINT A

FVALUATE THE INTEGRAL OF A REAL FUNCTION OF ONE REAL VARIABLE
OVER A FINITE INTERVAL USING ROMBERG INTEGRATION

USES AQNWT TO SOLVE SYSTEMS OF NONLINEAR, ALGEBRAIC OR
TRANSCENDENTAL EQUATIONS (IT APPEARS TO BE USEFUL IN THAT IT
BOES NOT GIVE UP ON OIFFICULT PROBLEMS AS EASILY AS OTHER MSL
SUBROUTINES - QNWT SOLVED 34 OF 40 TEST CASES, RQNWT SOLVED
ALL «0)

COUNT THE NUMBER CF RUNS ABOVE AND S3ELOW ZERO OF DOIFFERENT
LENGTHS AND THE EXPECTED NUMBER OF RUNS FOR A SAMPLE WHICH IS
RANNOMLY SELECTEN FROM A POPULATION SYMMETRICALLY DISTRIBUTED
ABOUT ZERDO

COUNT THE RUNS UP AND DOWN OF OIFFERENT LENGTHS IN A SAMPLE
AND NETERMINE THE EXPECTED NUMBER OF RUNS OF DIFFERENT
LENGTHS FOR A RANDOM SAMPLE

SUBTRACT COEFFICIENTS OF LIKE POWERS OF TWO REAL POLYNOMIALS
SOLVE THE FQUATION SYSTEM AX-BAR=B-BAR RBY THE CONJUGATE
GRANIENT MFTHOD - ODESIGNED TO RE USED WHEN THE MATRIX A IS
LARGE 3UT HAS MANY ZERO ELEMENTS

USEN IN THE TBLU PACKAGE TO PERFORPM A BINARY TABLE SEARCH
FIND ALL FIGENVALUES OF A REAL, SYMMETRIC TRIOIAGONAL MATRIX

FINC A SUBSEY OF EIGENVALUES OF A REAL, SYMMETRIC TRIDIAGONAL
MATTIX

COMPUTE THE COEFFICIENTS OF THE POLYNOMIAL P(AX) FROM THE
COEFFICIENTS OF THE POLYNOMIAL P(X) - REAL COEFFICIENTS

EVALUATFE THE SINE AND COSINE INTEGRALS

PERFORM SMOOTHING OF A TRIGONOMETRIC SERIES 8Y USE OF LANCZOS
SIGMA-FACTORS

TRAMSFORM EIGFNVECTORS OF AN UPPER HESSENBERG MATRIX Hy, WHERE
H=(P®**-1) AP, TO EIGENVECTORS OF THE SIMILAR MATRIX A

EVALUATE THE INTEGRAL OF ANY FUNCTION VY=F(X) RETWEEN THE
LIMITS A AND B USING SIMPSON'S RULE

|
;-—-n-uJ
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FVALUATF A SINE POLYNOMIAL AT A GIVEN POINT
INTERPOLATE A SET OF N (ABSCISSA,ORDINATE)=-PAIRS
PERFORM SMOOTHING

COMPUTE A VECTOR OF SMOOTHED FUNCTION VALUES GIVEN VECTORS OF
ARGUMENT AND CORRESPONDING FUNCTION VALUES

MULTIPLY THE TRANSPOSE OF A LARGE, SPARSE MATRIX BY A VECTOR

MATRIX=-VFCTOR MULTIPLICAVTION WHEN THE MATRIX IS LARGE ANO
SPARSE

DECOMPOSE A POSITIVE OEFINITE SYMMETRIC MATRIX WITHOUT USING
THE SNQUARE ROOT ROUTINE

SOLVE LY=8 AND X=Y BY FORWARD AND BACKWARD SUBSTITUTIONS FOR
A POSITIVE DEFINITE SYSTEM AX=B (B IS A MATRIX OF M COLUMN
VECTORS, AND L AND U ARE THE LOWER TRIANGULAR MATRIX AND ITS
TRANSPOSE, AND D THE DIAGONAL MATRIX OBTAINED FROM SPLCCOM)

SOLVE LY=8 AND X=Y BY FORWARD AND BACKWARD SUBSTITUTIONS FOR
A POSITIVE DFFINITE SYSTEM AX=8 (B IS A COLUMN VECTOR, AND L
AND ! ARE THE LOWER TRIANGULAR MATRIX AND ITS TRANSPOSE, ANO
0 THE JTAGONAL MATRIX OBTAINED FROM SPDCOM)

SOLVE A POSITIVE OEFINITE SYSTEM AX=B HAVING M RIGHT-HAND
SICES WITHOUT USING THE SQUARE ROOT ROUTINE

SOLVE A POSITIVE DEFINITE SYSTEM AX=B HAVING ONE RIGHT-HAND
SIDE WITHOUT USING THE SQUARE ROOT ROUTINE

SOLVE A POSITIVE DEFINITE SYSTEM OF LINEAR EQUATIONS WITHOUT
USING THE SQUBARE ROOT ROUTINE WITH ITERATIVE REFINEMENT

SOLVE A POSITIVE DEFINITE SYSTEM OF LINEAR EQUATIONS WITHOUT
USTING THE SCUARE ROOT ROUTINE WITH ITERATIVE REFINEMENT

CONSTRUCT A STH NEGREE SPLINE INTERPOLATING A SET OF
EQUISPACED NDATA

PFAD IN AND LTST INPUT DATA WHICH IS TO BE ENRICHED BY USING
OTHER MSL ROUTINES

PEOUCE A COMPLEX MATRIX TO UPPER HESSENBERG FORM BY
SIMILARITY TRANSFORMATIONS, USING UNITARY MATRICES

RFNIICE A REAL MATRIX TO UPPER HESSENBERG FORM

COMPUTE DOUABLE PREGCISTION SUMS OF THE POWERS OF OBSERVATIONS
FIT A S™ONTH SURFACE  WITH  CONTINUOUS  FIRST  PAPTIAL
NFRIVATIVES To A SFT OF POINTS OEFINED OVER A RECTANGULAR
GRIN

FIND ALL FIGENVALUES CF A REAL, SYMMETRIC TRIDIAGONAL MATRIX
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FINN ALL EIGENVALUES OF A REAL, SYMMETRIC TRIDIAGONAL MATRIX
TABLE SEAPCH AND INTERPOLATION WITH ONE INDEPENDENT VARIABLE
TABLE SEARCH AND INTERPOLATION WITH TWO INDEPENDENT VARIABLES

TARLE SEARCH AND INTERPOLATION WITH THREE INDEPENDENT
VARIABLES

COMPUTE PARTIAL OR COMPLETE EIGENSYSTEMS OF HERMETIAN
MATRICES

POLYNOMIAL INTEPPCLATION FOR ONE INDEPENDENT VARIABLE
POLYNOMIAL INTERPCLATION FOR THO INDEPENDENT VARIABLES
PALYNOMIAL INTERPOLATION FOR THREE INDEPENDENT VARTABLES

PFRFORM TRIANGULAR DOFCOMPOSITION OF A TRIDIAGONAL MATRIX
WITHOUT PIVOTING

PERFORM TRIANGULAR DECOMPOSITION OF A TRIDIAGONAL MATRIX WITH
PARTIAL PIVOTING

PFRFORM BACK SUBSTITUTION

SOLVE A TRIDIAGONAL SYSTEM OF EQUATIONS USING TRIANGULAR
NECOMPOSITION WITH PARTIAL PIVOTING AND BACK SUBSTITUTION

PERFORM BACK SUBSTITUTION

SOLVE A TRINIAGONAL SYSTEM OF EQUATIONS USING TRIANGULAR
DECOMPOSITION WITHOUT PIVOTING ANO BACK SUBSTITUTION

DIFFERENTTATE FORMALLY A TRIGONOMETRIC POLYNOMIAL
INTEGRATE FORMALLY A TRIGONOMETRIC POLYNOMIAL

REDUCE A PEAL, SYMMETRIC MATRIX TO TRIDIAGONAL FORM BY USE OF
HOUSEHOLDFER*S RENDUCTION

SOLVE A LOWFR TRIANGULAR SYSTEM LX=83 WHERE B IS A MATRIX
CONSISTING OF M COLUMN VECTORS

SOLVE A LOWER TRIANGULAR SYSTEM LX=B WHERE B IS A SINGLE
COLYMN VFCTOR

SOLVE AN UPPER TRIANGULAR SYSTEM UX=B WHERE B IS A MATRIX
CONSISTING OF M COLUMN VECTORS

SOLVF AN UPPER TRIANGULAR SYSTEM UX=8 WHERE 8 IS A SINGLE
COLUMN VECTOR

INVFRT A LOWER TRIANGULAR MATRIX

INVERT AN UPPER TRIANGULAR MATRIX
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CONSTRUCT A NONLINEAR CUBIC SPLINE WITH CONTINUOUS SECOND
DERIVATIVE THROUGH A GIVEN SET OF DATA

GENERATE UNIFORMLY DISTRIBUTED PSEUDO-RANDOM NUMBERS WITH THE
SPECIFIED UPPER AND LOWER LIMITS AND STORE VALUES AS ONE
VARTABLE IN A MULTIPLEXED DATA ARRAY

FIND ALL (OR A SUBSET OF) EIGENVECTORS OF A COMPLEX MATRIX

ARRANGE THE OBSERVATIONS OF ONE OF THE VARIABLES 1IN A
MULTIPLEXFD DATA ARRAY SO THAT THESE OBSERVATIONS ARE STORED
IN INCREASING ORDER

ORDER A SET OF COMPLEX NUMBERS ACGORDING TO MAGNITUOE, EITHER
INCRPEASING OR DECREASING

GIVEN A GOOD APPROXIMATION TO AN EIGENVALUE OF A REAL,
SYMMETRIC TRIDIAGONAL MATRIX, FIND THE CORRESPONDING
EIGFNVECTOR AND TRANSFORM THE RESULT ACCORDING TO STORED
INFORMATION ASOUT THE ORIGINAL, FULL MATRIX

COMPUTE THE INNER PRODUCT OF TWO VECTORS

CNMPUTE THE INNER PRODUCT OF TWO VECTORS AND ADDO IV TO AN
INCOMING VALUE C

COMPUTE THE [INNER PRODUCT OF TWO VECTORS MWITH DOUBLE
PRECISION ACCUMULATION

COMPUTE THE INNER PRODUCT OF TWO VECTORS WITH O0OUBLE
PRECISION ACCUMULATION AND ADO IT TO AN INCOMING VALUE C

COMPUTE THE INNER PRODUCT OF TWO VECTORS WITH DOUBLE
PRECISION ACCUMULATION AND SUBTRACT IT FROM AN INCOMING VALUE
c

GENERATE RANDOM FLOATING POINT NUMBERS BETWEEN TWO GIVEN
VALUES - EACH DOF THE FLOATING POINT NUMBERS BETWEEN THE GIVEN
LIMITS HAS AN EQUAL PROBABILITY OF OCCURRING

PRINTER PLOT OF UP TO 5 VARIABLES OR SETS OF DATA (ORDINATE)
IN THE ORDER IN WHICH THE VALUES ARE STORED (ABSCISSA)

PRINTER PLOT OF UP TO 5 ORDINATE VARIABLES VERSUS A SINGLE
AASCISSA VARIABLE WHERF THE NUMBER OF VALUES FOR THE ABSCISSA
IS THE SAME AS THE MNUMBER OF VALUES FOR EACH OF THE ORDINATE
VARIASLES

FIND N ZERPOS OF AN ARBITRARY COMPLEX-VALUED FUNCTION OF A
COMPLEX VARIABLE

FIND N ZEROS NOF AN AREBITRARY COMPLEX-VALUEOD FUNCTION OF A
COMPLEX VARIABLE

FIND N ZEROS OF AN ARBITRARY REAL-VALUED FUNCTION OF A REAL
VARTIABLE
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COUNT THE NUMBER OF TIMES A FUNCTION F(Z) CIRCLES THE ORIGIN
AS Z TRANSVERSES ANY CONTOUR MADE UP OF STRAIGHT LINE
SFGMENTS IN A COMPLEX PLANE, AND HENCE THE NUMBER OF ZEROS OF
F(Z) WITHIN CLOSED CONTOURS (IF THERE ARE POLES WITHIN THE
CONTOUR THEN THE PHRASE *NUMBER OF ZEROS®™ SHOULD B3 REPLACED
BY “NUMBER OF ZEROS - NUMBER OF POLES"™)

COMPUTE THE MEAN VALUE OF A SET OF OBSERVATIONS AND SUBTRACTS
THE MEAN FROM EACH OF THFE OBSERVATIONS
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NSROC

'NSRNC®* IS A LIBRARY OF DTNSRDC WRITTEN AND/OR SUPPORTED
SCIFNTIFIC AND UTILITY SUBPROGRAMS.

REFERQENCESS MOST OF THESE ROUTINES ARE DOCUMENTED IN CCLIB/N, WHICH
MAY BE OBTAINED FROM USER SERVICES. THE OTHER
DOCUMENTS ARE ON FILE IN USER SERVICES.
MACHINE-READABLE NOCUMENTATION MAY BE PRINTED USING
PROGRAM 'PROGDOC® (SEE PAGE 1-2). |

ROUTINES IN LIBRPARY ®NSRDC* INCLUDE?

AC GET ACCOUNT NUMBER FOR THIS JOB ]
k ADJL LEFT ADJUST A LINE OF WORDS LEAVING ONE SPACE BETWEEN WORDS
AR JR RIGHT ADJUST A LINE OF WORDS LEAVING ONE SPACE BETWEEN WORDS
AT AIRY FUNCTION INTEGRAL
ALTTME OBTAIN CPA, €PB, CP, PP, IO AND WALL CLOCK TIMES SINCE START
0F JO3 (0P INTERCOM SESSION)
AMAXE FIN? MAXTIMUM VALUE OF AN ARRAY (ALSO CONTAINS MAXE) 1
AMINE FIND MINIMUM VALUE CF AN ARRAY (ALSO CONTAINS MINE)
ANOVAL ONE-WAY ANALYSIS OF VARIANCE WITH UNEQUAL N
ANCVA?2 TWC-WAY ANALYSIS OF VARIANCE WITH EQUAL N
AP OWR EXPONENTIATION OF POWER SERIES - ONF VARIABLE
ARDGFT PROPERITES OF U.S. STANDARD ATMOSPHERE (1962)
ASHIFT SHIFT EACH WORD OF AN ARRAY
ASCRT FTN ALPHANUMERIN SOPT

ASCRTMV SNORT 2-DIMENSTONAL ARRAY USING MOVLEV

RANR PRINT A BANNER (PAGE)
BFJYO ZERND-0ORDER BESSEL FUNCTIONS FOR REAL ARGUMENTS
aFJy1 FIRST ORDFR BFSSEL FUNCTIONS FOR REAL ARGUMENTS
BESSTY MODTFTED BESSEL FUNCTION OF THE FIRST KIND

L BFSSJ BESSEL FUNCTION OF THE FIRST KIND
AFSSK MODTFIED RESSEL FUNCTION OF THE SECONDO KIND
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BESSEL FUNCTION OF THE SECOND KIND
SOLVF SYSTEM AX=8 FOR BANDED SYMMETRIC MATRICES

EXPONFNTIATION OF POWER SERTES IN TWO VARIABLES

SPHERICAL BESSEL FUNCTION

COMPLEX BESSEL FUNCTION FOR LARGE ARGUMENT
COMPLETE FLLIPYIC INTEGRAL OF THE THIRD KIND
CENYER A CHARACTER STRING WITHIN AN OUTPUT FIELD

COMPLEX SOLUTION OF STMULTANEOUS FQUATIONS AND OETERMINANT BY
ITERATIVE GAUSSIAN ELIMINTAION

FILL (PORTION OF) AN ARRAY WITH A CHARACTER

COMPLEX MATRIX INVERSION

BESSEL FUNCTIONS FORP COMPLEX ARGUMENT AND ORDER

NOMPARE TWO CHARACTER STRINGS

SAUEEZE ARRAY OF 1R-FORMAT CHARACTERS TO LEFT (SEE EXPAND)
COTANGENT FUNCTION

LOGICALLY CONNECT TWO WORDS

READ TASLES FOR FRMRAN ANO FRMRA2 INTERPOLATION

SINGLE O®° DOURBRLE INTERPOLATION

CALLA3LE OCTAL ANO CHARACTER DUMP OF SPECIFIED PORTION OF
USER®*S FIELD LENGTH (FL) (8Y ACTUAL LOCATION) (NO HEADINGS
ARE PROVIDED)

OUMP JOB CONTROL POINT AREA

SHORT NUMP OF FTN OR PM FILE INFORMATION TASLE (FIT)

FIND ALL RPOOTS OF A REAL OOUBLE PRECISION PLOYNOMIAL

GIVFE OCTAL AND CHARACTER DUMP 0F USER-SPECIFIED AREA

EXPANDFD DUMP OF JOB CONTROL POINT AREA

NETAILED NUMP OF FTN OR RM FILE INFORMATION TABLE (FIT)

CALLRABLE OCTAL AND CHARACTER DUMP OF SPECIFIED PORTION OF
USER®*S FIFLD LENGTH (FL) (BY ACTUAL LOCATION)
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ELLI
ELLTP

ELTINE

FNLEQ
ERF
ERROR

EXPAND

EXPINT
EXPRNM

EXTEIT
EXTFRM

FASTIN

FRINRD

FFTY
FFTS
FGT

FINDC

FINCW

FINOCWOD
E FNCL3
! FRESNEL
E FRMRAN
FRMRA2

FTNRFL
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ELLIPTIC INTEGRAL
ELLYPTIC INTEGRAL

0BTAIN CPA, C(CPB,y CP, PP, IO AND WALL CLOCK TIMES SINCE LAST
CALL TO ELTIME

LOGTICAL COMPARE (CF 2 ARRAYS)
ERROR FUNCTION
ERROR FUNCTION

EXPAND CHARACTER STRING INTO ARRAY OF 1R-FORMAT WORODS (SEE
CONTRCT)

EXPONENTIAL INTEGRAL

EXTRACT NEXT PARAMFTER FROM EXECUTE CARD

EXTRACT BITS FROM A WORD

EXTRACT NEXT PARAMETER FROM USER~SUPPLIED PARAMETER STRING

READ AND UNPACK DATA PREPARED ON THE XD0S-910 A/0 CONVERSION
SYSTEM

UNPACK AN INPUT ARRAY (N BITS PER INPUT CHARACTER INTO COC
WORM)

FAST FOURTER TRANSFORM FOR COMPLEX TABULATED FUNCTION
FAST FOURIER TRANSFORM
FORTRAN GAUSSIAN INTEGRATION

FIND PRESENCF OR ABSENCE OF SPECIFIED CHARACTER IN AN ARRAY
(USER SPFCIFIES RELATIONAL OPERAND)

FIND PRESENCE OR ABSENCE OF SPECIFIED WORD IN AN ARRAY (USER
SPECIFIES RELATIONAL CPERAND)

FIND SPECIFIED WORD IN AN ARRAY

INTFGRATE SYSTEM OF OROINARY ODIFFERENTIAL EQUATIONS

FVALUATE FRFSNEL INTEGRALS

LINEAR TABLE INTERPOLATION (ONE OR TWO INOEPENDENT VARIABLES)
LINEAR TARLE INTERPOLATION (MULTIPLE INDEPENDENT VARIABLES)

GET/SET CORE SIZE
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GAMCAR

GETCHA
GETCHR
GETFIT
GETLFNS
GETPRWM
GFTeA
GMHAS
GOnRCP
HELP

HE PF
HIFAR
1A0C
TRUNP

I€CCM

ICOMN

IDAYWEK

INIC

INIGIY
TFINDOH

IFMTY

1977 NSRDC PAGE 3-57
COMPLEX GAMMA FUNCTION OF A COMPLEX ARGUMENT HAVING POSITIVE
REAL PART
INCOMPLETF OR COMPLETE GAMMA FUNCTION

SIMULTANEOUS EQUATICN SOLUTION WITH DETERMINANT BY ITERATIVE
GAUSSIAN FLIMINATION

EXTRACT CHARPACTER FPOM SPECIFIED POSITION IN AN ARRAY
EXTRACT CHARACTER FPOM SPECIFIED POSITION IN A WORD
GFY SPECIFIED FIT ADDRESS

GET ACTUAL LOCAL FILE NAMES (FOR FTN)

GET ALL PARAMETERS ON EXECUTE CARD

GET PROGRAM COMMUNICATION REGION (RA+0 THRU RA+778)
HARMONIC ANALYSIS

ISSUE UJSFR=-SPFCIFIER GO/DROP MESSAGE

COMPLEX 7EROES OF REAL OR COMPLEX POLYNOMIAL

GET TERMINAL IO FOR THIS JOB

HIGHEST COMMON FACTOR OF TWO POLYNOMIALS

COUNT ONE-BITS IN SPECIFIED WORD

UNPACK 12-BIT BYTES FROM ARRAY

INTFRACTIVE COMMUNICATOR (SYMBOLIC) =-- READ RESPONSE AND
COMPARE WITH LIST OF VALID RESPONSES

INTERACTIVE COMMUNICATOR (INTEGER NUMERIC) =-- REAC NUMBER
ANOQ TEST 70O SEE IF IN SPECIFIED RANGE

FUNCTION TO DETERMINE THE DAY OF THE WEEK FOR ANY DATE FROM
10/15/1582 THRU 0272874000

GET USER INITIALS (AND INTERCOM USER ID) FROM CHARGE CARD OR
LOGTIN

CHECK FOR DIGITS IN A FIELD WITHIN A WORD
FIND FIPST OCCURRPENCE OF SPECIFIED CHARACTER IN ARRAY

FAST I-FORMAY DECODE OF VARIABLE LENGTH INPUT
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THNMS

IPAKLFT

IRCOMEN
ISEC
ISTTCNF
ISTAPE
ISUMYT

JERATE

JCRNAME
JORCKRG

JUL T AN

KUTMER

LASTC

LASTHW20

Layr

LEFTADY

LINFE
LINFSB
LOGGAM
LsSesus
MACHINF
MA M
MAM200

MASKIT
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CONVERT SECONDS TC ' HH.MM.SS.* (SEE ISEC)

SAUEEZE LEFT AND REMOVE ZEROS (008) AND BLANKS (55B), RETURN
NUM?IER OF CHARACTERS

CONVERT ROMAN NUMBERS TN INTEGER
CONVERT HH.MM.SS TO SECONDS (SEE IHMS)
TESYT FOR NONNECTED FILE

GENERATE TAPE NAME °*TAPENN?

SUM ELEMENTS OF INTEGER ARRAY

CONVERT ANY GREGORIAN DATE TO A JULIAN DATE AND VICE VERSA
(MULTI-YEAR)

GET NNS/BE JCB NAMF FOR THIS JOB
GET J03 OPIGIN (RATCH, INTERCOM, GRAPHICS, MULTI-USER)

CONVERT ANY GREGORIAN OATE TO A JULIAN DATE AND VICE VERSA
(SINGLE YEAR)

INTEGRATE A SYSTEM OF FIRST-ORDER ORODINARY OQOIFFERENTIAL
EQUATIONS USING THE KUTTA-MERSON FOURTH=-0RDER, SINGLE-STEP
MFTHOD

FIND LAST NON-BLANK CHARACTER IN ARRAY

FTND LAST WORN OF ARRAY WHICH CONTAINS A NON=-BLANK CONTAINS A
NON-BLANK

FXTRACT VARIABLE LENGTH BYTE

SQUFEZE LEFT AND REMOVE BLANKS AND 00B (USER MAY SUPPLY
TRATILING FILL CHARACTER)

SET PRINT FILE TO & LINES PER INCH

SET PRINT FILF TO 8 LINES PER INCH

LOGARITHM OF GAMMA FUNCTTION FOR COMPLEX ARGUMENT
GENFRAL WFIGHTED LEAST SQUARES FIT

GET 4-WORD SYSTEM HEADING

SOLVE SYMMETRIC SYSTEM OF LINEAR EQUATIONS

SOLVE 200 SYMMETRIC LINEAR EQUATIONS

NYNAMIC MASK GENERATOR
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MATTNS

MAXF
MFETCH
MF X
MTNE
MTNMAX

MONTH

MOVSTR
MSET
NEWDAT

NEJLL

NFTLLT

NRCOCTS

NUME XFC

NUMVAR
OFMTCE
NFEMYV
oPLSA
OVLNAMF
PARGET
PFPC
PLCTMY
PLOTPR
PLOTXY
POLCTV

POLYN
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MATRIX TNVERSE WITH SIMULTANEOUS EQUATION SOLUTION AND
DETFRMINANT
FIND MAXIMUM VALUF OF AN ARRAY (ALSO CONTAINS AMAXE)

FETNOH A SINGLE WORD FROM USER'S FL (SEE MSET)

0ORTAIN THF MAINFRAME ON WHICH THE PRGGRAM IS RUNNING
FIND MINIMUM VALUE CF AN ARRAY {(ALSO CONTAINS AMINE)
GENERALIZED NONLINEAR ITERATOR

FROM A DATE (MM/D0/YY) FIND THE MONTH AND RETURN FULL
SPELLING AND 3- OR 4-CHARACTER ABBREVIATION

MOVE A STRING OF CHARACTERS FROM ONE ARRAY TO ANOTHER
SET A SINGLE HWORD IN USER'S FL (SEE MFETCH)
ADD/SY3TRACT SPECIFIED NUMBER OF DAYS TO/FROM A GIVEN DATE

FILL ELEMENTS 1 THRU N OF AN ARPAY WITH THE VALUES 1t THRU N,
RESPECTIVELY

TFST AN ARRAY FOR THE PRESENCE OF THE INTEGERS 1 THRU N IN
ELEMENTS 1 THRU N, RESPEGCTIVELY

QFAL AND COMPLEX POOTS OF REAL POLYNOMIAL

GET NUMBERP OF EXFCUTE CARD PARAMETERS WHICH WERE USED IN THIS
FXECUTION OF THE PRNGRAM

NETFRMINE NUMRER OF ARGUMENTS IN CALL TO SUBPROGRAM
FAST 0-FORMAT DECOCODF

FAST 0-FORMAT DECODE OF VARIABLE LENGTH INPUT
ORTHOGONAL POLYNOMIAL LEAST SQUARE APPROXIMATION

GFT NAME OF FILE CURRENTLY BEING EXECUTED

GET ALL PARAMETERS OF USER-SUPPLIED PARAMETER STRING
SUPPLY DESCRIPTION OF PERMANENT FILE FUNCTION RETURN CODE
POINTER PLOT - MULTIPLE CURVES

PRINTER PLOT - MULTIPLE CURVES

POINTER PLOT - SINGLE CURVE

POLYNOMIAL OIVISION

LEAST SQUARES POLYNOMIAL FIT
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POWR1 1 TFRM IN FXPONENTIATYION OF POWER SERIES - ONE VARIABLE
POWR?2 1 TERM IN EXPONENTIATION OF POWER SERIES - TWO VARIABLES
PRON2 1 TERM IN PPODUCT OF POWFR SERIES - TWO VARIABLES
PROCY FIND ALL ROOTS OF A REAL PLOYNOMIAL
PRTFL PRINT CURRENT FL (OR PUT INTO DAYFILE)

PRYINME GET AND PPINT CPA, CPB, CP, PP, IO AND WALL CLOCK TIMES SINCE
LAST CALL AND PRINT USER-SUPPLIED MESSAGE

PSI COMPLEX PSI FUNCTION

PUTCHA INSERT CHARACTER INTO SPECIFIED POSITION IN AN ARRAY
PUTCHP INSFERT CHARACTER INTO SPFCIFIED POSITION IN A WORD
QSORT IN=-CORE ASCENDING SORT FOR ARRAYS LARGER THAN 500 WORDS

QSORTY IN-CORE ASCENOING SORT WITH RE-OROERING OF ASSOCIATED ARRAY
(FOR ARPAYS LARGER THAN 500 WORDS)

AUADG INTEGRAL BY GAUSS-LEGENORE 10-POINT QUADRATURE
QUAPRTY REAL OR CCMPLEX RNOOTS OF QUARTIC i
RA NNUM NORMALLY DISTRIBUTEN RANDOM NUMBERS

RCPA READ (A PORTION OF) CONTROL POINT AREA

RECOVRP ON PECOVERY, PRINT EXCHANGE JUMP PACKAGE, RA+0 THRU RA+778B

REOCUCE REDUCE FL TO MINIMUM -0R- REQUEST ADDITIONAL FL RELATIVE TO
START OF BLANK COMMON

REPLAC REPLACE ONE CHARACTER WITH ANOTHER IN AN ARRAY
REPLACM REPLACE SFVERAL CHAPRPACTERS WITH OTHER CHARACTERS

REPLHI REPLACE ALL CHARACTERS GREATER THAN SPECIFIED CHARACTER WITH
NEW CHARACTER i

REPLLO REPLACE ALL CHARACTERS LESS THAN SPECIFIED CHARACTER WITH NEW
CHARACTER

REPLNE REPLACE ALL CHARACTERS (EXCEPT SPECIFIED CHARACTER) WITH A
SPECIFIED CHARACTER

RECUEST CALLABLE PEQUEST COMMAND
RFFY FAST FOURIER TRANSFORM FOR REAL TABULATED DATA

RFSN REVERSFE FAST FOURIER TRANSFORM
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ROOGTER GENFRAL ROOT FINGER

ROUTE CALLABLE ROUTE GOMMANO

SBYT STORE VARIABLE LENGTH BYTE

SE¥ICH REPLACE CISPLAY CODE 00B WITH 778 (SEMI-COLON)

SFNTY MOVF WORDS FROM ONE APRAY TO ANOTHER, FORWARD OR BACKWARD
SETREW CONVERT ALPHABETIC REWIND OPTION INTO RM OPEN AND CLOSE CODES

SHIFTA SHIFT ARPRAY A SPECIFIED NUMBER OF BITS (CROSSING OVER WORD
BOUNNARIES)

SIwME SIMPSON'S RULE INTEGRATION

SIMPUN STMPSON'S RULF TNTEGRATION - UNEQUAL INTERVALS
SKPFIL FORWARD OR BACKWAPD SKIP FOR FORTRAN FILES
SKPSTAY GEY STATUS OF LAST CALL TO SKPFIL

SKRE2L SQUFEZE LEFT AND REMOVE BLANKS AND 908

SKNWE 2R SOUFEZE RIGHT AND REMOVE BLANKS AND 008
SMOCTH LEAST SQUARES POLYNOMIAL SMOOTHING H
; SNCNON JACOBIAN ELLIPTIC FUNCTION
SPLFIT SPLINE CURVE FIT

SQFIT POLYNOMIAL LEASYT SQUARE FIY

SSORT FYN SHELL SORT

SSCRTF FTN CALLABLE SHELL SORT FOR TWO-DIMENSIONAL ARRAYS
SSCRYI FTN CALLABLE SHELL SORT FOR TWO-DIMENSIONAL ARRAYS
SSORTL FTN LOGICAL SHELL SORT

STUTEE STUDENT®S T DISTRIBUTION

SUMIY SUM ELEMENTS OF REAL ARRAY

TRAILA? CHANGE TRAILING BLANKS TO ZEROS (008)

UNLOAN UNLOAD A FORTRAN FILE
VALCAT LOGICAL FUNGTION TO VALIDATE A DATE FORMAT

VALIOT VALTIOATE AN ARRAY TO SEE THAT EACH ELEMENT IS ONE OF A
USER=-SPECIFIED LISY
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VAPAHYL EIGENVALUES AND EIGENVECTORS OF A GENERAL REAL MATRIX
VAR AN?2 IMPROVED FESTIMATES AND BOUNDS FOR EIGENSYSTEM OF A SENERAL
r REAL MATRIX
| VFTLL FILL AN APRAY WITH USER-SPECIFIED WORD
WEKCAY DETEPMINE THE DAY OF THE WEEK FOR ANY GREGORIAN DATE FROM
OCTOBER 15, 1582 THRU FEBRUARY 28, 4000
XFIL FILON’S METHOD FOR INTEGRALS WITH SIN AND COS
XOR EXCLUSIVE=-0R FUNCTION
781 ANK CHANGE BLANKS TO 008 AND VICE VERSA
ZFRCES REPLACE BLANKS WITH (DISPLAY CODE) ZEROS, MULTIPLE FIELOS
ZERCFL Z€P0 FIELN LENGTH (SECURITY EOJ)
ZERQCS REPLACE BLANKS WITH (DISPLAY CODE) ZEROS, MULTIPLE FIELNS
ZPFPUT PUT USER-SPECTFIED PARAMETERS INTO ARRAY FOR LATER CALL TO
ZPFUNC
ZPFUNC CALLASLE PERMANENT FILE FUNCYIONS
TRTFUT sngFUSER-SPECIFIED PARAMETERS INTO AR’ R LATER CALL TO

2TYSEQ

FORTRAN CALLARLE SYSTEM CALL
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BNERY CATALOGUED PROCEDURES e Lo

A CATALOGUED PROCEDURE IS A SET OF CONTROL CARDS WHICH ACCOMPLISH A

TASKe. THE COMPUTER CENTER MAINTAINS A LIBRARY OF THESE FOR GENERAL
USE. THIS CHAPTER INCLUOES THE DESCRIPTIVE TITLE FOR EACH PROCEDURE IN
THF LIBRARY. MOST COF THE PROCEDURES ARE EXECUTED BY?

BEGINy<PROCNAME>, , <PARAMETERS>,
REFERENCFESS CCLIB/P, WHICH MAY BE OSTAINED FROM USER SERVICES.

MACHINE-READABLE DOCUMENTATION MAY BE PRINTED USING
PROGRAM °*PROGDOC® (SEE PAGE 1-2).

THE FCLLCWING PROCEDURES ARE AVAILABLE?

ANYLIS EXECUTE A PROGRAM ON ANY EDITLIB USER LIBRARY (HAVING A PFN
OF 1-7 CHARACTERS)

ANYPRD EXECUTE A PROCEDURE ON ANY CATALOGUED PROCEDURE FILE (HAVING
A PFN OF 1-7 CHARACTERS)

AUTTIY SORTED USER AUDIT

CALC30 THRFF-0) PROCEDURE FOR CALCOMP 763, 936, 1700 PLOTTERS

CCIRM PRINT ONE COPY OF COMPUTER CENTER [INTROOUCTORY REFERENCE
MANUAL
ccLIe PRINT ONE COPY OF CCLIB, CCLIB/M, CCLIB/N, CCLIB/P, OR

CCLIB/U MANUAL

CCPM PRINT COPTES OF THE COMPUTER CENTER REFERENCE MANUAL

corPYRLK REBLOCK STRANGER TAPES TO SCOPE STANDARD FILES (BOTH
UNBLOCKED CARD AND PRINT LINE IMAGE TAPES AND BLOCKED
STRANGER TAPES)

coPyLIn CONDFNSE (AND SORT) AN EDITLIB USER LIBRARY PRESERVING AL,
FLy FLO VALUES. BINDEX AND LISTBIN LISTS ARE PROVIDEO.

COPYS ATTACH, EXECUTE AND RETURN THE RIQSCOPYS PROGRAM
CPINCEX CONVERT SEQUENTIAL PROCEDURE FILE TO RANDOM

cvaa CONVERT TO 029 PUNCH CODE

DOCACOD AND ONE DOCUMFNT TO A DOCUMENTATION FILE

00CCELE NELETE ONE DOCUMENY FROM A DOCUMENTATION FILE

porooen LIST DOCUMENTATION FOR PROCEDURFS DOCADD, DOCDELE, DOCDOC,
DOCFILE, DOCGFT, DOCLIST, OOCREPL

DOCFILE ATTACH A DOCUMENTATION FILE
DCRGET GET (EXTRACT) SPECIFIED DOCUMENT FROM A DOCUMENTATION FILE
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0OoCLIST
NOCREPL
NONTAPE

GRIPE

LIRSET1/2
LINFR/6
ME X
MNSRCC

MY PRC
NOGO
NOFEPUN
PGMTAPE
PM

PRCAND

PROALL

PRCMELF

pPRODON

PROGET
PROGRAW
POCHCO
PROLISY
POCNAM

PRNFFOL

1977 PROFIL PAGE 4-2

LIST DOCUMENT NAMES (ON *DECK) CARDS IN A DOCUMENTATION FILE
REPLACE ONE OOCUMENT IN A DOCUMENTATION FILE
EXTRACT DOCUMENTS FROM TAPE

ALLOW USER TO MAKF GRIPES OR SUGGESTIONS OIRECTLY TO THE
COMPUTER

CREATE SIMPLE ASSOLUTE USING ONE/TWO EDITLIB LIBRARY(IES)

SET PRINT FILE TO 8/6 LINES PER INCH

TFLL USER THE MAINFRAME ON WHICH HE IS RUNNING

EXECUTE A PROGRAM ON FOITLIB USER LIBRARY *MNSRDC*

EXECUTE A PROCEDURE ON FILE °PROFIL® CATALOGED UNDER ANY 1ID
CRFATE SIMPLE ABSOLUTE FROM RELOCATABLE

INSURE THAY A BATCH JOB CANNOT BE RERUN BY OPERATOR TYPE-IN
EXTRACT SOURCE PROGRAMS FROM TAPE

CREATE CERTAIN PRINYT MESSAGE (PM) RECORDS

ADD ONE PROCEDURE TO A SEQUENTIAL PROCEDURE FILE

LIST PROCENURE NAMES, PROCEDURE HEADERS AND THE PROCEDURES IN
A SEQUENTIAL PROCEDURE FILE (COMBINES PRONAM, PROHDR AND
PROLIST)

DFELETE ONE PROCECURE FROM A SEQUENTIAL PROCEDURE FILE

LIST DOCUMENTATION FOR PROCEDURES PROADD, PROALL, PRODELE,
PRONOC, PROGET, PROHDR, PROLIST, PRONAM, PROREPL

GFT (EXTRACT) ONE PROCEDURE FROM A SEQUENTIAL PROCEDURE FILE
EXECUTE A CATALOGED PROGRAM (NOT IN A LIBRARY)

LIST PROCFDURE HEADERS IN A PROCEOURE FILE

LIST PROCFNURF(S) IN A SEQUENTIAL PROCEDURE FILE

LISY NAMES OF PROCECURES IN A SEQUENTIAL PROCEOURE FILE

REPLACE ONE PROCFOURE IN A SEQUENTIAL PROCEDURE FILE
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RECAND
RECPELE

RECOCC

RECGET
RECREPL
RPENAMAT

RUNEAS

RUNFTN

RUNMNF

RUNSEQ

RUNTS

SELDUMP

SFLLoAN

SEND

STPUCT

S2K2€&0

S20019

TINRITS

TP ANPAK
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ADD ONE OR MORE LOGICAL RECORDS TO A FILE
DELETE ONE OR MORE LOGICAL RECORNS FROM A FILE

LIST DOCUMENTATION FOR PROCEOURES RECADD, RECDELE, RECDOC,
RECGET, RECREPL

EXTRACT ONF OR MORE LOGICAL RECORDS FROM A FILE
REPLACE ONE OR MORE LOGICAL RECORDS IN A FILE
RENAME AC FIELD ON PEPMANENT FILES

COMPILE AND EXECUTE BASIC PROGRAM (SIMILAR TO EDITOR RUN,BAS
FOR USE QUTSIDE EDITOR)

COMPILE AND EXECUTE FTN PROGRAM (SIMILAR TO EDITOR RUN,FTN
FOR USF OUTSIDE EOITOR)

COMPILE AND EXECUTE MNF PROGRAM

COMPILE AND EXECUTE FTN,SEQ PROGRAM (SOURCE PROGRAM IN
SEQUENCED FORMAT ~ TIME-SHARING OPTION)

COMPILE ANO EXECUTE FTN,TS PROGRAM (TIME=SHARING OPTION)

CREATE BACKUP DUMP TAPE OF USER PERMANENT FILES OF AN ACCOUNT
NUMABFR

RESTORFE SELECTED ROUTINES FROM A 3ACKUP DUMPF TAPE

SEND MESSAGES TO AN INTERCOM USER WHO IS NOTV LOGGED INS LIST
MESSAGES

GFNERATE CROSS-REFERENCE LISTS AND TREE STRUCTURE FROM BINARY
RELOCATABLE OBJECY FILE

ATTACH FILES FOR S2000 (VERSION 2.60) NATURAL LANGUAGE,
FTNy NR COROL PROCEDURAL LANGUAGE TINTERFACE FROM PROPER
DEVTCE

ATTACH OP RETURN FILES FOR S2000 NATURAL LANGUAGE, FTN OR
CnBOL PROCENURAL LANGUAGE INTERFACE FROM PROPER DEVICE

LISY FILE OF TIOBITS (HINTS ON IMPRUVED COMPUTER USAGE)

COPY CONTENTS FROM ONE DEVICE SET TO ANOTHER FOR SACKUP
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UPCALD
UPOOFLF

uenoot

UPCGEY

UPCGETS

UPDGETY

UepLISY

UPCREPL
UTTILITY
VENUS

WHATLIB
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ADD NNE CECK TO AN UPCATE LIBRARY
DELETE ONE DECK FROM AN UPDATE LIBRARY

LIST OOCUMENTATION FOR PROCEDURES UPDADD, UPOOELE, UPCDOC,
UPDGET, UPDLIST, UPDREPL

EXTRACT ONE DECK FROM AN UPDATE LIBRARY (UPDATE,C) AND,
OPTIONALLY, ANO ECITOR SEQUENCING

EXTRACY ONE DFCK FROM AN UPDATE LIBRARY (UPDATE,S) AND,
OPTIONALLY, ADD FDITOR SEQUENCING

EXTRACT ONE DECK FROM AN UPDATE LIBRARY (UPDATE,T) AND,
OPTIONALLY, ADD EDITORP SEQUENCING

LISY JECK/COMDECK NAMES 1IN UPDATE LIBRARY WITH COUNT OF
RECORNS IN EACH DECK/COMDECK

REPLACE ONE OECK IN AN UPOATE LIBRARY
EXECUTE A PROGRAM ON LIBRARY °*UTILITY®
ATTACH AND EXECUTE ONE OF THE VENUS RETRIEVAL PROGRAMS

LISY LIBRARIES SPECIFIEN IN LAST °LIBRARY® COMMAND
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DTNSRDC ISSUES THREE TYPES OF REPORTS

SRDC REPORTS, A FORMAL SERIES, CONTAIN INFORMATION OF PERMANENT TECH-
UE. THEY CARRY A CONSECUTIVE NUMERICAL IDENTIFICATION REGARDLESS OF
SIFICATION OR THE ORIGINATING DEPARTMENT.

DEPARTMENTAL REPORTS, A SEMIFORMAL SERIES, CONTAIN INFORMATION OF A PRELIM-
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OF LIMITED USE AND INTEREST. THEY ARE PRIMARILY WORKING PAPERS INTENDED FOR IN-
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