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INTRODUCTION

THE COMPUTER CENTER MAKES AVA ILABLE , IN ADDIT ION TO THE NOS/BE
OPFPATT NG SYSTEM, A WIDE VARIETY OF BOTH SCIENTIFIC AND UTILITY
PROGRAMS, SUBPROGRAMS AND CATALOGUE D PR~)CEDURES. MOST OF THE ~OUTTNESAR E MAINTA INED IN LIBRARIES ON PERMANENT FILES AND MAY BE INVOKED BY
THE A PPROpRIAT E (LOADE R) CONTROL CARDS. A FEW PROG RAMS ARE AVAILABLE

• AS TNOFPFNOFNT PERMAN ENT FILES.

THE CCITQ—SEPIFS OF MANUAL! CONTAINS THE FOLLOWING, WHICH DESCRIBE
TH~ CONTENTS OF THE VARIOUS LIBRARIES MAINTAINED BY THE COMPUTER

NT ER I

CCL P1 — COMPUTER CENTER LIBRARIES CMLD—77-12
C CLIB/N — COMPUTER CENTER II8RARIES/NSRDC (SUBPROGRAMS) CMLD—77—1 5
CCLI9~ P — COMPUT ER CENTER LIBRA RIFS/ PROFIL (PROCEDURES) C M LD—77 —i6

— COMPUTER CENTER LIBRARIES/UTILITY (PROGRAMS ) CMLD-77-1. ?
CCLP1/M — COMPUTER CENTER LT BRARX ES/MNS RDC (PROGRAMS )

THIS MAN UAL , CCL T B, IS A CROSS—REFERENCE MANUAL WH ICH DESCRIBES ALL
THE LT ° RAQTF S AND INDICATES A SOURC E FOP. ‘lORE COMPLETE DOCUMENTATIO N ON
HOW ‘T O USE THF ROUTINES IN THE LIBRARIES. RE FERENCES MAY BE TO OTHER
PUBIISI4F’) 000KS, MftCMINE-~READABLE DOCUMENTATION OR MASTER COPIES ON
~~~~~ TN USER SERVICES. THE OTHER MANUALS IN THIS SERIES CONTAIN

DOCUMENTS.

ALL PFFEQENCE MATERIAL IS AVAILABL E FOR PERUSAL IN USER SERVICES
(CARDF0 OCKI QIOG 1?, ROOM 100, (202) 227—1907; ANNAPOLIS ) BLDG 100,
RO O M 2— J ,  (~~0 1) 267—3341 ) • COPIES OF THE CCLIB—SERIES MAY BE OBTAINED

~RO M USER SFPVICFS.

•• HOW TO USE THIS MANUAL ~~

TH~ ROUTINES ARE CLASSIFIED IN ONE OR MORE FU NCTIONAL CATEGORIES
(SEE PAGE 1— 3 FOR A LIST OF CATEGORIES). THEY ARE LISTED, BEGINNING ON
PAGF i—s , UNDER THE VARIOUS CATEGORIES. EACH ENTRY IN THIS LIST
INDICATE! THE TYPE OF ROUTINE, THE LIBRARY (IF AllY) WHERE IT MAY BE
CflUt~~, ANO THE LOCATION OF THE DETAILED DOCUMENT WHICH DESCRIBES ITS
USE.

THE ROUTINES LISTED IN THIS MANUAL ARE DIVIDE D BY TYPE (PROGRA M,
SUBPROGRAM OR CATALOGUED PROCEDURE), IN CHAPTERS 2, 3 AND 4,
17F!PFCTTVFLY. THESE CHAPTERS DESCRIBE THE VARIOUS LIBRARIES AVAILABLE

• A ND LIST THE ~OIJTINES IN EACH LIBRARY (WITH A DESCRIPTIVE TITLE)
AL P HA9~ T ICA LLY .
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~~ HOW TO PRINT INDIVIDUAL DOCUMENTS ~~

INCIVIDUAL DOCU MENTS FOP MANY ROUTINES MAY BE PRINTED BY ONE OF THE
FO LLOWING )

1) FOP LIBRARIES NSROC, PQOF TL, UTILITY , MHSRDC, OTHER’)

JOBMA ME,....
CHA RGE,....
RFGTN ,UT TLITY, , PROG000 ,(LIBRARY) ,,(ROUTINE’ ,OUTPUT.

2) FOP LI’~RARIE~ A RLMALG, EISPACK, FUNPACK, IMSLI

• JOBNA MF,MTI,....
CHARGE,....
BEGIN,00CTAPE,,CIIBPARY> , ROUTINE> ,OUTPUT.

WHEcE <LtBRAPY~ IS THE LIBRARY CONTAINING THE ROUTINE
cROUTINF~ IS THE NA ME OF THE ROUTINE WHOSE DOCUMENTATION IS

• - PSEUDO—L IBRARY ‘OTHER’ IS A COLLECTION OF MISCELLANEOUS DOCUMENTS
PlOT PR INTED Ill AllY MANUAL (

~~EE PAGE 2—11 ) . 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _
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••• FUNCTIONAL CATEGORIES ~~
11W FOLLOWING FUNCTIONAL CATEGORIES ARE USED AT DTNSROC. THOSE

PR ECEDED BY AN ASTERISK (‘) ARE LOCAL OTNSR OC CATEGORIES. ALL OTHERS
ARE FROM THE VIM (THE COC USERS GROUP) LIST.

ROUTINES
hi REAL NUMBER!
A2 COMPLEX MUMPERS

• 13 DEC IMAL
A l. I/O ROUTINE!

80 ELEMENTARY FUNCTIONS
81 TR IGONOMET RIC
82 P4YPERqOLTC
83 EXPONENT IAL AND LOGARITHMIC
2’. ROOTS AND POWERS

~~ POLYN OMIALS AND SPECIAL FUNCTIONS
Ct EVALUATION OF POLYNOMIALS
~~‘ ROOT S OF POLYOMIALS
3 EVALUATION OF SPECIAL FUNCTIONS (NON—STATISTICAL)
‘. SIMULTANEOUS NON—LINEAR ALGEBRAI C EQUATIONS

SIMULTANEOUS TRANSCENDENTAL EQUATIONS
C6 ROOT! OF FUNCTIONS

DO OPERATIONS ON FUNCTIONS AND SOLUTIONS OF DIFFERENTIAL EQUATIONS
01 NUMERICAL INTEGRATION
0. NUMERICAL SOLUTIONS OF ORDINARY DIFFERENTIAL EQUATIONS
01 NUMERYCAL SOLUTIONS OF PARTIAL DIFFERENTIAL EQUATIONS
04 NUMERICAL DIFFERENTIATION

E0 INTERPOLATION AND APPROXIMATIONS
TABLE LOOK—UP AND INTERPOLATION

E2 CURVE FITTING
E3 SMOOTHING
F’. MINIMIZING OR MAXIMIZING A FUNCTION

FO OPERATIONS ON MATRICES, VECTOR S I SIMULTANEOUS LINEAR EQIJATIO IIS
El VECTOR AND MATRIX OPERATIONS
F’ F IGENVALUES AND EIGENVECT ORS
F3 DETERMINANT!
El. SIMULTANEOUS LTNEAP EQUATIONS

C-O STA T ISTICAL ANALYSIS AND PROBABILITY
CI DAT A REDUCTION (COMMON STATISTICAL PARAMETERS )
C? CORRELATION AND REGRESSION ANALYSIS
C~ SEQUENTIAL ANALYSIS
C’. A NA LYSTS OF VARIANCE
(~~ TIME SERIES
Gci SPECIAL FUNCTIONS (INCLUDES RANDOM NUMBERS AND POF’S)

• C’ MULTIVARIATF ANALYSIS AND SCAL E STATISTICS
• G~ NON—PARAMETRIC METHODS AND STAT ISTICAL TESTS
• GB STATISTICAL INFERENCE

-

~ 

--------- 
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HO OPERATIONS RESE ARCH TECHNIQUES, SIMULATION I. MANAGEMENT SCIENCE

~t LINEAR PROGRAMMING
142 NON—LINEAR PROGRAMMING
143 TRANSPORTATTON AND NETWORK CODES
141, SIMULATION MODELING
145 SIMULATION MODELS
116 CRITICAL PATH PROGRAMS
H~ A UX ILIARY PROGRAMS
149 COMBINED

10 INPUT
11 BINARY
I’ OCTAL
II OFCIMA L
I’. BCD ( I4OLLF RITH)
TB COMPOS ITE

JO OUT PUT
JI B INARY
J2 OC T AL
JI DECIMAL

(HOLLFRITH)
J5 PLOTT ING
J7 ANA L OG
jq COMPOS ITE

INTERNAL INFORMATION TRANSFER
KI. EX TERNAL—TO—EXTERNAL
K? INTERNAL—TO—INTERNAL (RELOCATION )
K3 DISK
K’. TAPE
KS DIRECT DATA DEVICES

10 EXE CUT IVE ROUTINES
Li ASSEM BLY
1’ COMPIITNG
LI MON ITORING
L’. PREPROCESSING
15 DISASSEM BLY AND DERFLATIVI 7ING
16 R FLAT IVIZING
17 COMPUTER LANGUAGE TRA NSLATORS

‘ O  DATA HANDLING
Ml SORT ING
M~ CONVERSION AND/OR SCALING
P3 MERGING

CHARACTER MANIPULATIO N
MS SEARCHING , SEEKING, LOCATING
PS REPORT GENERATORS
pq COMPOSITE

~O DEBUGGING
Nj TRACING AND TRAPPING

DUMPING
N3 MEMORY VERIFICATION AND SEARCHING
P~1. BREAKPOINT PRINTING
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CO SIMULATION OF COMPUTERS AND DATA PROCESSORS (INTERPRETERS
Cl OFF—LINE EQUIPMENT (LISTEPS , REPRODUCERS, ETC.)
CI COMPUT ERS
Ci. PS~ UUO-Cr)MPUT ERS
05 SOFTWARE SIMULATION OF PERIPHERALS
09 C OMPOSITE

PD DIA G NOST IC! ( HARDWAR E MA LFUNCTION )

00 cFPVICE OP HOUSE~ CF?ING, PROGRAMMING AIDS
Cl CLEAR /RESET
C? CHECKSUM ACCUMULATION AND CORRECTION
C3 FILE MANIPULATION
Cl. INTERNAL HOUSEKFEPING , SAVE, RESTORE, ETC.
c~5 PEPO~ T GENERA TOR SUBROUTINE!
CS PROGRAM OOCUMFNTATION I FLOW CHARTS , DOCUME NT STANDARDIZATION
C? PROGRAM LIBRARY UTILITIES

~ O LOGIC AN D SYMBOLIC
~ t ~ ORMA L LOGIC
P~ SYMBOL MANIPULATION

~~ LIST AND STRING PROCESSING
RI, T EXT EDITING

INFORMATION RETRIEVAL

TO A PPLICATIONS AND APPLICATION—ORIENTED PROGRAMS
V j  PHYSICS (INCLUDING NUCLEAR )
1’ CHEMISTRY
TI OTHER PHY~ ICAL SCIENCES (GE OLOGY , ASTRONOMY , ETC.)
T’. FMGINFERTNG
T 5 BUSINESS DATA DPOCFSSIMG
15 MANUFACTU RING (NON—DATA ) PROCESSING AND PROCESS CONTROL
1? MATHEMATICS AND APPLIED MATHEMATICS
TB SOCIAL AND BEHAVIORAL SCIENCES AND PSYCHOLOGY
T~ B T DLOr,ICAL SC IENCES
ItO REGIONAL SCIENCES (GEOGRAPHY , URBA N PLANNING)
Ill COMPUTER ASSI~ TED INSTRUCTION

L’~ LINGUISTICS AND LANGUAGES

VO ~EP4~ PAL PUR POSE UTILITY SUBROUTINES
Vi RAN DOM NUMBER GENERATORS
V’ COMBINATORIAL GENERATORS ) PERMUTATIONS, COMBINATIONS A SUBSETS

• V I STAM T)AP~ AN D SPECIAL PROBLEMS

XO DATA °FDUCTION
Xl RE— FORMATTING , DEC ONMtJTATION , ERROR DIAGNOSIS

~2 ED ITING
XI CAL IBRATION
X l. ~ VAL UAT ION
X5 ANALYS IS (TIME—SERIES ANALYSIS)
YS SIMULATION (GENERATE TEST DATA FOR DATA REDUCTION SYSTEM)

YB INSTALLATION MO0TFIcATrON
VI INSTALLATION MODIFICATION LIBRARY
Y2 MEW~L lADE OF INSTALLATION HOOIFICAT IONS

Z O ALL OTHE RS

_ _ _ _
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~~ LIST O~ ROUTINES BY FUNCTIONAL CATEGORY ••~~~

THE FQLLOWIN I! A LIST OF ROUTINES DISCUSSED IN THE CCLIB SERIES
flF MANUALS. EACH ROUTINE AP PEARS UNDER THE CATEGORY (IES) TO WHICH IT
HA! EFEN ASSIGNED.

EAC H ENTRY HAS THE FOLLOWING FORMS

NAME/TYPE/LI 9/000/

WHEPF NAME IS THE ROUTINE NAME
(M~ Y BE ABBREVIATED TO FIT INTO 7 CHARACTERS (SPSS))

T Y P~ IS THE KIND OF ROUTINE
o — MAIN PROGRAM ACTIV A TED BY A DATA CARD (SPSS, COMRADE )
N - MAIN PROGRAM
P — PROCEDURE
S - S(J BPPOGRAM

LIB IS THE LIBRARY CONTAINING THE ROUTINE
(THE MUMPE R IN PARENTHESES FOLLOWING EACH LIBRARY NAME BELOW
IS THE PAGE IN THIS MANUAL WHERE THE LIBRARY IS DISCUSSED)
A — ARL NA LG ( 3 — 2 )
B — RIMEO (2—I )
C — RIMEOP ( 2 — 3 )
o — FO STAT (3—4 )

— FI~ PACK ( 3—6 )
F — FUNPACK (3—10)
I — TMSL (3—12)
N — MSL (3—34)
N — NSRDC (3— 54 )
P — PROFIL (4—1 )
P — MMSROC (2— 4 )
S — !PSS (2—5 )
U — UTILITY (2—7 )
BLANK — NOT IN A LIBRARY

DIC INDICAT ES THE MANUAL WHERE THE ROUTINE IS DOCUMENTED
H — CCLIB/MNSROC (PROGRAMS )
N — CCLIBFNSRDC (SUBPROGRAHS)
P - CCLIB/PPOFIL (PROCEOURESt

- r.CRM (COMPUTER CENTER REFERENCE MANUAL )
(MAY CONTAIN ENOUGH INFORMATION TO USE THE RO~JTINE
OR A FURTHER REFERENCE.)

Ii — CCLIB,’UTILITY (PROGRAMS )
• — USER SERVICES HAS THE DOCUMENT
3LANK — FOR DOCUMENTATION LOCATION, SEE THE DISCUSSION OF

THAT LIBRARY IN THIS MANUAL

-~ -- a- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — —~~ --—
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AD ARITHMETIC ROUTINES
FAFRAC /S/M/ / HCF /S/M/ / VDCPS /SII/ /
FFRAC IS/MI / ICOMN /S/N/ / XOR IS/N1 1
FMFPAC /5/MI / 1CM /S/M/ /

Al REAL NUM BERS
AMC ON /S/ M/ / NF ILL /S/N/ N/
ISUMIT /S/N/N/ SWill /S/N/N/

A2 COMPLEX NUMBERS
CAOR IS/MI / COMBES IS/NI / ML~..LP /S/M/ /
CBAREX /Sflh/ / CPDIV IS/MI / POLYMUL/M/R/M/
CCOMPE /S/M/ / CPOLRT IS/MI I PSI /SIN/4 1
CCONGR /S/M/ / CPTRA N IS/MI I SUBDIA /S/M/ /
CO FRIV IS/MI I 000IV /S/M/ / VALVEC IS/MI /
CFBSU M /S/M/ / C PEV /S/M/  / VECO RO / S / M /  /
CG ITRF IS/MI / CSBP IS/NI I ZA FUJ /S/M/ /
CGLESM IS/MI / C SHRNK IS/MI ,‘ ZAFUM /S/M/  /
CINPRO IS/MI / ELRHIC IS/Il / Z AFUR /S /M /  /
CINT IS/MI / ELRH2C IS/Il I ZCOLJ P4T IS/MI /
CITERF /S/M/ / ELZHC /S/I/ / ZCPOLY IS/Il /
CLCIV /S/MI / ELZVC /S/I/ / ZQADC IS/Il /
CMPINV IS/MINI HAR M IS/MI / ZQAOR /S/I/ /
OMPYR /S~ NI I HELP IS/MI /
CNSLVL IS/MI / HELP IS/N/NI

81 TRIGONOMETRIC
COTAN /S/N/~ I SICI /S/M/ I

83 EXPONENTIAL AND LOGARITHMIC
CB AREX IS/MI I

94 ROOTS AND POWE RS
OPROOT IS/N/NI PROOT /S/ N/M~ SUIIPS /S/M/ /

CI EVALUA TION OF POLYNOMIALS
AOR IS/MI I CQDIV /S/M/ / PARFAC IS/MI /
A POWR /S/N/’I CREV /S/M/ I PDIV /S/M/ I
BPOWR /S/N/’/ CSBR /S/M/ / POLDIV /S/NI~ /
CAOR IS/MI I CSHRNK IS/MI / POWR I /S/N/ /
COOMPE IS/MI I DERIV IS/MI / POWR2 /S/N/ /
Ct1ERIV IS/MI F EVREAL /S/M/ / PROO2 /S/N/4/
CLDIV /S/M/ / FMULTI. IS/M/ I PTRA N /S/M/ /
CM~ YR /S/M/ ~ HIFAC /SIN/~ / QOIV IS/MI /
CNSLVL IS/Ill I IRCEVU IS/Il / REV IS/MI /
COMPEV /5/M/ , ICSEVU IS/Il / SBR IS/Mi /
COSE VL IS/MI / LOIV /S/MI / SHRINK IS/M/ /
CPO IV IS/MI / MPYR FSIMI / SINEVL /S/M/  I
CPTPA N /S/M/ I NSLVL /S/M/ I

C2 ROOTS OF POLYOMIALS
C INT IS/Mi / MULLP IS/MI / ZCPOLY IS/ti /
CPOLRT IS/MI / NPOOTS /S/N/~ / Z POL R IS /Il /
OPROOT /SIN/N/ POLYMUL/M/R/M/ ZQADC /S/I/ I
HELP IS/MI / PROOT IS/MI I ZQADR IS/Il /
HELP IS/N/NI PROOT /S/N/N/ ZRPOLY IS/Il /
TNT IS/MI I QUART /S/N/~ /

- - -

~ 

-- . -~~ ..- 
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03 EVALUATION OF SPECIAL FUNCTIONS (NON—STATISTICAL )
At I5INI~ I DAW IS/El / MERFC IS/ Il I
!3FJVO ISFNI~I El IS/Fl I HE RFCI / S /Il I
FJYI /S/N/~ l ELF IS/MI I MERFI /S/ I/  /

BESEID /S1F/ I ELIEM /S/F/ / IIGAMM A IS/Il I
BESETI /S/Fl / ELIEI. IS/Fl / MLGA MA IS/I/ /
BFSEKO IS/Fl I ELI KM ISIF/ I rIM8SIO /S/I/ /
BESEKI /S/F/ I ELIKI /S/F/ / MMBSI1 IS/I/ /
BESIO IS/Fl I FLIPE IS/El I MMBSJO IS/I/ /
BESII IS/F/ I ELIPK /S/F/  I MMBSJI /S/I/ /
BFSJO ISlFl I ELK /5/Ill / MMBSKO /S/I/ /
BESJI /S/F/ I ELI! /S/NI~ / MMBSKI /SII/ I
8ESKO IS/F l I ELLIP /S/N/~ I IIMBSYN /S/Il /
RESKI IS/Fl I EL3 IS/MI I PIMOAW ISII/ I
BESNIS IS/MI I EONF IS/Fl I MMOE I IS/Il I
BESNKS /SlM/ / ERF /5/M/ I MMDEL.E IS/Il /
BESST /SIN/~ / ERF IS/NI I MMDELK /S/I/ I
BESSJ /S/N/4/ ERFINV /S/M/ I MMKELO /S/I/ /
RESS’( ISINI~ / ERR OR IS/Nl~ I PIMKELO /SIII I
BESSY IS/NI’I EXPEl /S /F/  / MMKEL 1 /SII/ I
8FSY IS/Fl F EXPINT /S/P1l~ / PINDRIS IS/I/ I
BSJ ISIM/ / FRESNELISIN/PIl NBESJ /S/M/ I
RSJ /S/N/NI GA MA IN IS/MI I PSI /S/F/ I
c B S F  I5/N I 1  GA PI CA R IS/N/NI °SI /SIN/ /
CEll /SIN/~ / GAMMA IS/MI I !~BES Y / S / M I  I
CELl /S/M/ I GAM MA IS/N/NI SNCNDN IS/N/NI
CHEBFV /S/MI I HANKEL IS/M/ / VC O NV O /S/I l  /
CHTOL IS/M/ I LOGGAM /SIMI / YNU IS/Fl /
COMBES /S/M/ I LOGGAM /S/N/~ /
COMBES IS/Nl~ I MERF IS/Il I

Cl. STMULTANEOUS NON—LINEAR ALGEBRAIC EQUATIONS
N~~WT /S/MI / NR SG ISIMI / RQNWT /S /M/  I
NOP4 L TO /S/Ill I QNWT /S/MI / ZSYSTM IS/TI /

Cs STMIJLTANFOUS TRANSCENDENTAL EQUATIONS
ONWI /S/M/ / RONWT /5/MI /

C~. ROOTS OF FUNCT IONS
ROOTER /S/Nl’/ ZANLYT IS/Il / ZREALI IS/Il /
ZA FUJ IS/MI I ZRRFNT /S/I/ / ZREAL2 IS/Il I
7AFUM ISIM/ I ZCOUNT /S/MI I
ZA~ UR /S/ M/ I ZFALSE IS/Il I

DO OPERATIONS ON FUNCTIONS AND SOLUTIONS OF DIFFERE NTIAL EQUATIONS
PAOE ISIMI I RAIL /S/M/ /

~1 NUMER ICAL INTEGRATION
DB CEVU ISIII I LA GRAM /S/M/ / SIMP /S/MI4 I
DBCOOU /SIII I LAG IJ ER /S/MI / SIMPRC /S /M/  I
T1CADPE IS/Il I LEGFNr) /S/MI I SIMPUN lSINI~ /DOSO DU IS/I/ / PARBL /S/M/ I TRGI NT /S/M/ /
EG I /5 lN/~ I QUAD IS/M/ I UNCSPL /S/MI /
FNOLI /S/N/~ / QUA DG IS/N/NI XF IL /S/ N/~ IGIlt IS/MI / R014BG IS/NI I
HERMIT IS/MI / SICI /SIM/ I

_________ - ___ ________~~___~~
- -;--

~~—---~ 
____=__._ _____ __ ____ t __
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n 9 NUMERIC AL SOLUTIONS OF ORDINARY DIFFERENTIAL EQUATIONS
DAS CRU IS/ I/ / OVERK ISII/ I FNOL 3 iS/NI~ IDRERS /S/Il / OVOGER /S/ I /  I KUTMER IS/N/NI

O~ NU’IFPICAL SOLUTIONS OF PARTIAL DIFFERENTIAL EQUATIONS
BLCKOQ IS/MI / LINBVD IS/MI / RKINIT /S/MI I
BVP /S/M/ / NPKVS /S/MI /
O RATEX IS/MI I NRKVS H IS/MI I

flI, NUMFQ TCA L DIFFERENT IATION
CDEP IV IS/M/ I OERIV IS/MI I LAGO IF IS/MI /
DC SEVU IS/ T / / OIFTA3 IS/MI I T PGO IF /S/MI  /

Efl INTERPO LATION AND A PPPCx IMAT IONS
COSEY L ISIMI I SINEVI /SIMI / ZSRCH IS/Il /

El T~~RLE LOOK—UP A ND INTERPOLATION
AO FI ISIMI / IBCIEU IS/TI / S EARCH IS/MI I
AI’Kc N 15111/ I ICSICIJ IS/I/ / SINSER IS/MI I
A TS M IS/MI I IOH SCU /S/I/ I T8LUI. ISIMI I
C R OT A B  ISIN/~I IRATCU /S/ I/ I T BLU2 IS/MI /
015001 IS/N/NI LAGINT IS/MI I T BLU3 /S /M/  /
FRMRA M /SINI~ I NR ICH IS/MI I TERP I IS/M/ /
FRMPA 2 IS/P11 I ORT HO M /SIMI / T ERP2 IS/MI /
HRMT 1 IS/M/ / PRICK IS/Il/ / TERP3 IS/MI I
HRMT 2 /SIM/ / R ICH /S/M/ /

F? CU PVE W ITT ING
BSUBH T /S/M/ / FFT2 IS/Il I LSQHTS IS/Mi /
CCONGP IS/MI I FFT2RV IS/Il I LSQSIT IS/M/ I
CO EC O M IS/MI I FFT5 ISINI4/ LSQSUB ISINI I
CFCME /S/ M/  / FHRNEW IS/MI / OPLSA IS/N/N/
CHrBAP IS/MI I FITLIN /S/M/ I ORT HFT IS/MI I
CHEBEV IS/MI I FLGNEW IS/MI I PLAGR /S/M/ I
COMOUB IS/MI I FLSO FY IS/MI I PLRG IN/P/Ill
CUB IC2 IS/MI I FOUPAP /S/M/ / POLYN IS/N/NI
CIIRV IS/MI I FOUR! /S/MI I PRONY IS/MI /
DIFTAB IS/MI 1 GMHAS /SIN/~ / RFFT IS/N/NI
rCGM? IS/MI / CMI IS/M/ / RFSN IS/N/NI
FCLSI) IS/MI / IBCICU /S/Il I SPLFIT IS/NI’I
FOLSO IS/MI I ICSFKU IS/Il I SPLINE IS/MI I
FF1 IS/MINI ICSVKU /S/I/ I SOFIT /S/ N1 /
FF’TP /S/ Il / ITRLSQ /S/Il/ / SURFS /S /M/ /
FFTP 1S/TI / LSQHTM IS/MI 1 UNCSPL /S/MI /

E3 SMOOTH ING
ICSMOU IS/Il I STG SM I IS/MI / SMOOTH ISIN/ I
TC SSC U /S/TI  / SMOCUB IS/M/ /
MT LN2 IS/MI I SMOOT H IS/MI /

El. MIN IMIZING OR MAXIMIZING A FUNCTION
M IGEN /S/MI / MINPAT IS/MI I ZXMIN IS/I/ /
MI NMAX ISlNl~l ZXF IB IS/TI I ZXSSQ IS/I/ /
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Ft VE CTOR AND MATRIX OP ERATIONS
A XBS /SIOI’/ LU3 IS/A/ / VCVTFB IS/Il I
RALANC /S/E/ / LU’. /S/A l I VCVTFQ /S/I/ /
BALA NC IS/MI / LU5 IS/A/ I VCVTFS IS/Il /
RANOR /SIE/ I LU6 /S/A/ / VCVTHC /S/I/ I
BCHSOC /S/M/ I MATINS IS/N/N/ VCVTQF /S/I/ /
RDC WNP /S/MI / MINFIT IS/E/ / VCVTQS IS/Il I
BUFCOM IS/MI / ORTHES IS/El / V C V T S F  IS/Il /
°DTRG I /S/I/ I O~ THO /S/Al / VCVTSQ IS/I/ I
PO TRGO /S/I/ I ORTHO2 /S/A/ / VHSK2C IS/I/ /
RIlDIOS /M/B/ / ORTRAM IS/El I VHSH2R /S/I/ /
CRAL /S/E/ / PROSUM IS/M/ / VHSH3R /S/I/ I
COFCOM IS/Mi I QZ HFS IS/El I VIP /S/MI I
CHSP3FC IS/MI / QZIT IS/El / VIPA /S/M/ /
CI NPRO IS/M/ / PAYIGH /S/M/ / VTPD IS/MI I
rDMHFS 15/Fl / RISURM ISII/ / VIPDA /S/M/ /
CORTH IS/El I RLSUM /5/Il I VIPOS IS/M/ /
OCB HT /S/M/ / SCPF /S/D/~ / VIPRFF /S/Il I
flC WME IS/MI / SMTVX /S/M/ / VIPRSS /S/I/ I
DCWNP /SItl/ / SMVX /S/M/ I VIPS IS/M/ /
DECOM IS/Ill I SP000M /S/M/ / VMULBB /S/I/ /
ERAL AC /S/I/ I SUBOIA /S/M/ / VMUL BF IS/I/ /
FRA LAF /5/Il / SU3PIR /S/M/ I V MUL BS IS/Il /
FL MHFS /S/E/ / SUMF /S/D/3/ VMULFB /S/TI /
ELIPAN /S/E/ I SVO /S/A/ / VMULFF /S/TI I

~A RSV IS/MI 1 SVO IS/El / VMULFM IS/TI /
FCOM B /S/MI / TRECI ISIEI / V MULFP IS/Il /
FIGI /S/F/  I TR EO2 IS/El I VMULF Q /S/ I/ /
FIGI2 IS/El / TRE P3 IS/El I VMULFS /S/I/ I
FIP IS/Al / TRIDI ISI1I/ I VMU LQB /S/I/ I
FMMX IS/MI / TRII IS/Al / VNULQF IS/Il /
FMTMX IS/Ill / TR I2 /S /A /  I VM ULQQ /S/ I /  /
FM T R /S/M/ / TRI3 /S /A /  I VPIUL QS /S/ I /  /
FMTVC X IS/MI / TPI’. / S / A /  / V MULSB /SlI/ I
FP4TVX /S/M/ / USCRDM /S/I/ / VMULSF IS/Il /
FMVCX IS/Mi / USMNMX /S/Il I VMULSQ IS/Il /
FMVX IS/MI / USROM /S/T/ I VMULSS IS/Il I
EMORM 1 /S/M/ / US ROV /S/I/ / VNRMFI /S/I/ /
FPUP / 5/MI / USW B IS/Il / VN RMFI /S/I /  /
HSSM IS/MI / IJSW BSM IS/Il / VN RMF2 /S/ I /  I
HTRIDI IS/El I USWLF M /S/Il I VNRMSI. /SIII /
HT RT O3 /SIE/ / USWLSM /5/1/ I VN RMS2 /S/I/ /
IMRPPO /S/M/ / USWTF M IS/Il I VPOLY F / S / T /  /
TNV S /S/O/ ’/  USW TFV IS/Il I VTPR O F /S/Il I
ITERIN /S/M/  / USWI S M /SIII I VTPROS IS/T/  /
LE’~T1R /5/Il / USWTSV /S/I/ I VTRAN /S/ I /  /
LEOTIC /S/Il / VAB MXF /S/Il I VUABQ IS/Il /
LECT~ R /S/ I/ / VAB PIXS /S/I/ / VUAFB IS/Il /
LFOT~ C /S/I/ / VABSMF IS/Il I VUAFQ IS/T/ /
LEOIS /5/Il I VABSMS /S/I/ / VU A FS /S/ I /  I
LEO 2S /S/I/ I VCONVO /SII/ I VUASB /S/I/ /
LtJ t /S/A/ I VCVTBF /S/I/ I VIJASQ /S/I/ /
lU? /S/A/ / VCVTCH IS/I/ /
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F? ETCENVALUES AND EIGENVECTOPS
AEVS /SID/~ / EICRS /S/I/ I RECOVI IS/MI I
PA C t IS/A/  / EIGSYM /5/11/ / RECOV2 /S/MI I
8AC2 /S/A/ / EIGVCH /S/MI I REDSYI /S/M/ /
RAKV EC IS/E/ / EIGZC /S/I/ / REDSY2 /S/Il/ /
BALBAK IS/El / EIG ZF /S/I/ I REOUC IS/El /
BAN Dy IS/El / EIG5 IS/MI / REDUCI ISIAI /
BANEIG IS/MI / EL MBAK /S/E/ / REOUC2 IS/El I

• RISEC /5/Al I ELRHIC IS/Il I RG IS/E/ I
BISECT /S/E/ / ELRH2C IS/Il I RGG IS/El /
80° /S/E/ I ELZI4C IS/Il / RITZIT IS/A/ /
CRABK ? IS/F/ I ELZVC /S/I/ / RNQL I /S/Al I
Cr, IS/El I EORHIF /S/I/ / RS /S/El I
CM /5/El I EQRH3F IS/Il I RSB /S/E/ /
CINVIT /S/E/ I EORT1S IS/I/ / RSG IS/El /
COMRA K /5/El / EQRT2S /SlI/ / RSGAB /S/E/ /
CO MLR /S/E/ / EORT3S /S/I/ / RSGBA IS/El /
COP4LP2 /5/El / EOZOF /S/I/ / RSP IS/F/ /
CO MOR /S/E/ I EOZTF /S/Il / RST IS/El I
COMOR2 /S/El / EOZVF /S/I/ / RT /S/El I
CORTB IS/ El / HOR IS/E/ / SEPAR IS/MI I
OF IG /S/M/ I HQR2 IS/El / SEPAR2 IS/MI /
OTSHFT IS/MI / HTRIBK IS/E/ I SEVS /S/0/~ /
ERALAC IS/Il / H1R193 /S/E/ I SIMP /S/M/ /
EBALAF /S/I/ / P1011 IS/A/ / SYMLR /S/M/ /
ERBCKC /5/I/ / IMTOLV IS/El / SYMQR /S/MI /
ERBCKF IS/Il / IMTOLI. IS/El / TCDIAG /S/MI /
EH9CKF /5/1/ / 1111012 IS/E/ I TINVIT IS/E/ I
EHRCKH /S/I/ / INIT IS/A/ / TQLRAT IS/El /
EHESSC IS/Il I INVIT /S/El / TQLI /S/E/ /
EHESSF /S/Il / LATNTR /S/M/ / TQL2 IS/El /
FHOBKS IS/Il I OPTBAK IS/El / TRBAK I IS/El I
EKOUSH ISII/ / OREIGN IS/MI / TRBAK3 /S/F/ /
EHOUSS /S~ I/ / OZASX IS/Al I TRIDIB /S/E/ I
ETGCC /5/I/ / QZVAL IS/E/ I TSTURM IS/E/ /
EIGCM /S/I/ / OZVEC IS/E/ / VALVEC IS/MI /
EI&CHX IS/MI / RATQR /S/E/ / VA RAH1 /S/Nl~ /
EIGCOI IS/M/ I RE8AK /S/El I VARAH2 lS/Pl/ /
ETGIMP IS/M/ I REBAKA /S/A/ / VECTOR IS/MI /
E!GPF IS/Il / RFBAKB /SIEI /

F3 DETERMINANTS
PPOSOM IS/Ill I LINSYS IS/M/ / MATINS /SININ/
DETERM IS/MI / LINV3F /S/I/ I POITRM /S/MI I
GAUSS IS/N/NI LINV3P /S/I/ I PDITRS /S/M/ /
LESWNE IS/MI / LITWNE IS/MI / SPI1RM IS/MI /
LFSW MP IS/MI / LITWP4P IS/M/ I SPITRS IS/MI / 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ • -——~~— ,
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Fl. SIMULTANEOUS LINEAR EQUATIONS
BFRA MP IS/MI / LFQS2 IS/A l / LUELMP IS/Il I
PFBSUM IS/Ill 1 1E053 /S/A/ I LUELPB IS/Il /

BTTFRM IS/MI / LFQSl. IS/Al I LUREFF /S/Il /
P !TPFM IS/MI / LE~

]55 ISIAI I LUREFP /SII/ /
BTTP I4P IS/MI I LF056 /S/A/ / LUREPB IS/Il I

~ITRPO IS/MI / LEQTIB IS/Il I MAIl /S/N1 /
BITW MP IS/MI F LFQT IC IS/TI / MA M2 00 IS/N1 /

BLESOM IS/M/ / LEQT 1F IS/Il / MATINS IS/N/NI
RLSWN P /S/M/ / LFQTIP /S/Il I OFIMA3 IS/Il I
RMAPI /S/N/~ / LE 012 9 IS/Il / ORIMP IS /A /  I

BPD ITM 15111/ / LEQT2C IS/Il / ORSOL (S/A/ /
RPOSFB /S/M/ / LFQT2 F IS/Il / POITRM IS/MI /
RP DSOM IS/MI I LEQT2 P /S/I/ I POu RS / S /M/  /
DStJBHT IS/M/ / LEQIPR /S/l/ / POLSOPI /S/M/ /

CCO NGR IS/MI / LEO1S /S/I/ I POLSOS IS/MI I
• CFBSUM /5/M/ / LEQ2PB /S/I/ I PDSFBM IS/MI /

CGA USS ISININ/ LFQ2S /S/Il / POSEBS IS/MI I
CGTTR F IS/MI / LESWNE /5/MI / QRI /S/M/  /
CGLFSM IS/M/ I LESWNP /S/MI I RQNWT IS/MI I

CITER F IS/M/ F LINSYS IS/MI / SCONG IS/MI I

CMPINV /S/N/N/ LINVIF IS/Il I SPDFBM /S/M/ I
F tJBM IS/Il/ I LINV1P IS/Il / SPDFBS /S/M/ I

FRSUDS IS/MI I LINV 2F IS/Il / SPOSOPI IS/MI I

ECG M2 IS/M/ / LINV2P /S/Il I SPOSOS IS/MI /

GAUSS /S~ N/ N/ IINV3F /S/I/ / SPITRM /S/M/ /
r,ITRFM /S/M/ I LINV3P IS/I/ / SPu RS IS/M/ /
C,ITRFS /S/MI I LINIP3 IS/Il I T RDCNP /S/MI /
f~LESOM /S/MI I LIM 2PB /S/I/ / TROCOM ISIMI /

GLESO S /S/M/ / LITWNE /S/M/ / TRDFBII /S/M/  I
IMPRI /5/Al 1 L!TWH P /S/MI / TR OSOM /SIM/ I
TMPR2 /5/A/ / LLSQAR IS/I/ / TRDSLJ B /S/MI I

INVERS 15111/ I LPS DOR IS/Il / T RDW MP IS/MI /

INVIT R IS/Ill / LSQHTM /S/MI I IRILOM /S /MI /
ITEPFM /S/MI I LSQHTS IS/MI / TRILOS IS/MI /

ITER FS /51111 I LSQSIT IS/MI / TRIUPM /S/Il/ /
IT~ P~ M IS/Il/ / LSVALR /S/I/ I TRIUPS IS/M/ /

ITRPOS IS/MI / L$JDAPB /S/I/ / TRLOIN IS/MI /

IIRSPM IS/MI I LUDAIF /S/Il / TRUPIN IS/M/ /

ITRSDS /S/Il/ I LUDECP /S/I/ 1
LEOS1 /S/Al F LUEL MF IS/TI I

r,0 STATISTICAL A NALYSTS AND PROBAR ILITY
p
~ c~ots /11/8/ 

/ BMOI2S /11/8/ / USLEAP /S/Il /

RMfl035 /11/8/ / 8110135 /11/9/ / USRDV M IS/TI I
• BMDfl9 S /1118/ I BMDI4S Irl/B/ I USTREE IS/I/ /

C
~M~~10 S /MIBI / EDIT /0/S/  I ZRMN IS/MI I
PMDIIS P1/8/ I OMNITA B/MI /R/ 
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Cl U A TA REDUCTION (COMMON STATISTICAL PARAMETERS)
AGGREGA/0/S/ / BMOP’.O /M/C/ I FILTER IS/MI I
AG LMOO /S/Il / BMOPSD / 11/C/ I FREQCY lS/0/~ /
AM EAWS /S /TI  I 8M0P~,O Ill/C/ / FREQUENID/S/ /
A OPOR IS/Il I BMDP7O /11/C/ / 611111 IS/Il /
Bfl COUI IS/I/ I 8MDPe0 / ll/Cl I GTMN I IS/Il /
ROCOU2 IS/If / BMOP9I) IM/ C / I OPIRAY IS/M/ I
RECOR I /S/Il / BMDOtt) / 11/8/ / OP2 RAY IS/M/ I
BECO RO /S/Il I BMOOl.0 /M/B/ I SSPANO IS/Il I
RECOV M /5/I/ / 8110050 IMIBI / SSPBLK IS/Il /
RFCVL I IS/I/ I 8110060 /1118/ / SSRA NO IS/Il /
BEOV IC /S/I/ / 8110070 /11/81 / SSRBLK IS/I/ /
9FGRPS /S/ TI / 8110100 111/B; / SSSAN D /S/Il I
B!IGRP IS/Il I 9110110 /11/8/ / SSSBLK IS/Il /
RE TUGR /5/1/ / 8110130 / 11/8/ I SSSCAN IS/I/ I
BELBIN IS/I/ / BPEAKOO/ O IS/ / SSSEST /511/ /
RELPOS IS/Il I CONCCSCIO/S/ / STUTEE IS/NI’/
9F.MTRI IS/I/ / CONTAB /S/D/*/ T—TEST /0/SI /
8~ MIPO /S/I/ I CORPEL lS/O/ / TTESTS lSIO/~ /BEMMT /5/1/ / CORS ISIO/ / USHIST IS/Il I
RFMMO IS/I/ I DISTAl /S/O/~ / USHIUT /S/I/ /
‘3110P10 /11/C/ I OLETE IS/MI I USHVI. /S/Il /
RMDP2O /11/Cl I DSCRPT /S/M/ /
8110P30 /11/C/ / DSCPP2 IS/Ill /

G2 CDRRFLAT IOM AN C REGRE SSION A NA LYSIS
BECTR IS/Il / CORPEL /S/O/~ / RLFITO IS/TI /
BE’IIRI /S/Il / CURS /S/0/~ / RLFOR IS/Il I
BEMIRO IS/Il / CTBNLL IS/Il I RLFORC /S/Il /
BESR 3 /S/Il / OSCPIM /S/0I~ / RLFOT H /S/I/ /
8~ SRM IS/TI I G3SLS /0/5/ / RLFOTW IS/Il /
BMOPIR /M/C/ / LAGCOR IS/0/~ / RICOh IS/T/ /
9110P2R /9/Cl I LSQHTM /S/MI I RLGQMO IS/Il /
RMOP3R /11/C/ / LSQHTS /S/M/ / RLINCF IS/Il /
BKOP4R Ill/Cl / LSQSIT IS/MI / RLINPF /S/TI I
!3MDP5R /9/Cl I MORS IS/DI~ I RL MUL /S /Il I
RMD P6R /11/C/ / NONLINE ID/S/ / RLONE /S/I/ /
BMOOI.R IM/B/ I NONPAR ID/SI / RIOPOC IS/I/ I
PMO Q2O /11/RI / OFRESI /5/Il I RLPOLV /S/Il I
BMOO2R /11/RI / PARTIAL/U/S/ / RLPOL1 /S/Il /
BM0O~0 /11/8/ / PEARSON/U/SI / RLPRDI /S/I/ /
RMUO 3R /9/9/ I PLOT /D/S/ / RLPRDO IS/Il I

~MU0l.R /11/8/ / REGRAN IS/0/ / RLRES /S/Il I
811005R /11/9/ / REGRESS/DISI / RLSEP /S/Il /
8MDO6R /9/8/ I RLCOMP IS/TI / RLSTEP /S/I/ /
BMOO?R /11/RI / RLOCQM IS/TI I RSMITZ /S/Il /
RMOU~ M /9/8/ / RLOCVA /5/Il / RSMSSE IS/Il /
9P$Ut!Q /1118/ / RLUCW /S/I/ I S C A T T E R / U / S /  /
CA NOMA /SID/~ I RLDOPM /S/ I/ I TORS IS/D/’/
CRNRHO IS/Il / RLEAP /S/Il / T ETRA C H/0/S I  /
COPCOV /S/M/ / PLFITI /SII/ /

-
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r,~ A NALYSIS OF VARIAN CE
A R t LA T /5/I/ I A N ESTU /S/I/ / BMDO2V / 11/3/ /
A I 9 ~ N IS/Il / ANOVA /0/S/ / 311D03V Ill/RI I
ACRUAN /S/I/ I ANOVAR /S/0/~ / 81100kV /11/8/ /
A CT RST /S/I/ / A NOVA I  IS/N/~ / BMDO5V /11/8/ I
AFA CA N /S/Il I ANOVA 2 /S/N/ 1 BMDOSV /11/9/ I
A FA C MN IS/Il / A ORDR IS/fl / BMDO7V /11/8/ /
A FACT /5/I/ / a°CeAN IS/Il I BMOOBV /11181 I
AGRAC P IS/Il / A SN KMC /S/ I/ / BMOO9V 111/8/ /
AGL MO D /S/Il I A V A R 2 3  /S/O/~ / BMDIOV IIIIBI /
AGVACL I~II/ I AVTRND /S/D/ 1 BMD11V /11/8/ /
AG XPMN /S1I/ I 8ETWEEN/S/D/~ I RMOI2V /11/8/ /
AGXP MS /5/1/ / 8ETWITH/SID/~ / BRTLTT /S/M/ I
AL SOA N /S/I/ / BMOP1V /MIC/ / D ISTAT IS/Ol’/
AM EA P4 S /S/ Il / RMDP2V /MIC/ I MANOVA /0/S/ /
AN C OV 1 /S/Il / BMOP7D /IIIC/ / ONEWAY /0 /S/  I
ANE ST E /S/I/ / BMD0~~ /11/B/ / WITHIN /SIDI~ /

Cc TT ME SERIES
PMD OIT /11/9/ I FTAP°S /S/Il / FTKALPI /S/I/ /
8110021 /M/B/ / FTAUTO IS/I/ / FTMAPS /S/Il I
RMOO3T 111181 / FTCAST IS/Il I FTMAXL IS/I/ /
P110041 /11/8/ / FICOMP ISIII / FTROIF IS/Il /
BMnO ST /11/RI / FTCROS IS/I/ / FTSIMP /S/I/ /
FFCSIM /S/Il I FTCRXY IS/Il I FTTRAN IS/Il /
FFTP /S/Il / FTFFT I IS/Il / FTWEIN ISIT/ /
FFTR /5111 / FTFREQ /S/Il I FTWENM /S/I/ /
FF12 /S/ Il / FTFUNC IS/Il / FTWE MX IS/I/ I
FFT2QV /S/I/ / FTGENI. IS/I/ / HARM /S/M/ I

G~, S°FC IAL FUNCTIONS (INCLUDES RANDOM PlUMBERS AND P~3F’S)
8ETAR /S/MI / GTPKP /S/I/ / PFDIST IS/MI /
OMOP1S /11/C/ I GTPL /S/I/ I PGEOM IS/M/ /
CHICHI /S/Dl~ / GTPOK IS/Il / PGMMA /S/M/ I
CHIOST IS/MI / GTPRT ISII/ / PHYPGE IS/M/ /
CH TPR B IS/MI / GTPST IS/I/ I PIBETA IS/MI /
CHI°AB /S/M/ I GTRN ISII/ / PIBIN IS/M/ /
CHIRUD /S/M/ / GIRT /5/I/ / PICHT IS/MI /
CHSflO /S/M/ I GTRT M /S/I/ / PICHY /S/MI /
CON PAY IS/M/ / GTSPT IS/Il / PIEXP /SIM/ /
FYRAMO IS/Il/ / GTTRT /S/I/ I PIFOIS /S/MI I
GFTT IS/ T/  / 6111 /S/I/ I PIGAMA IS/MI I
GGAPI A IS/Il I IAOC /SINI I PIGEG IS/MI /
CG8 IN /S/I/  / IOA YWEK/ S/ Nl~ / PIHYPG IS/MI /
GG9N8 /S/ Il I IRANO /S/M/ / PILCNM /5/MI /
GGB T A IS/ I/ / MOBETA IS/I/ / PINBIN /S/Il/ /
GGC A U IS/I/ / MOBETI /S/Il / PINORM IS/M/ /
GrIOSS /5/I/ I MUBIN /S/Il I PIPOIS IS/MI /
GGE (~M /S/ Il / MO8OM R IS/Il / PIRAYL ISIMI /
GG EX D /S/ TI / MOCH /S/TI / P15 /S/MI I
GGHVP /S/Il I MDCIII IS/I/ I PIT /S / M/  /
GGMUL /S/I/ / MOFO IS/I/ / PTTR NM IS/M/ I
GGNL M /S/ I/ I MOFDRF IS/Il / PIUNF /S/MI I
Gr,NMP IS/Il 1 MOFI /S/Il / PIUNFD /S/M/ I
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66 SPEC IAL FUNCTIONS (CONTINUED)
GGNOF IS/Il I MOGAPI /S/Il / PIWEBL IS/MI /
GGNOR IS/I/ / MDHYP IS/I/ I PLGNRM /S/MI I
GGNRM IS/I/ / MONOR /S/I/ / PNBIN /S/MI /
GGNRM I /5/Il / MOPOS IS/Il / PNORM /S/MI /
GGPDSH /S/ l/ / MDSNR IS/ I/ / PORAND IS/Ill /
GGPOS R /S/Il I MOST! /S/I/ I PRAYL /S/MI I
GGSPR IS/ I/ / 11010 IS/Il I PRBEXP /S/M/ /
GGT MA J IS/Il / MDTN ISIII / PRBF IS/O/ ~lGGT MAI IS/Il / MOTNF /S/I/ / PRBUNF /S/M/ /
GGT PIA2 /S/TI I MDTPOS /S/I/ I PTDIST IS/MI /
GGTR I /S/I/ I MNDPIS IS/Il / PTRN RM IS/M/ /
GGU8 IS/Il I MSMRAT IS/Il / PUNF3 IS/M/ I
GGUBF IS/ Il I NOMPL E IS/Il I PWEBL IS/M/ /
GGU4 /S/ I/ I NDXEST /S/I/ / RAND /S/MI /
GGVACR IS/I/ / NONPAR /D/S/ / RANNUM /S/N/~ l
GGWEI IS/I/ / NRAND IS/MI / RUNSAB IS/M/ /
GTOI) IS/TI I NRML IS/M/ / RUNSUD IS/MI I
GT OOI /S/Il / NRMNO IS/M/ / URAND IS/MI /
GTU2T IS/I/ / PBETA /5/111 / USPC /S/Il /
GT NO P IS/Il I PBINOM / 5/11/ / USPOF /S /I/ I
GTPBC IS/Il I PCHY IS/Ill / XIRAM D /S/MI /

67 MULTIVAR IATE ANALYSIS AND SCALE STATISTICS
A FACT /S/I/ I 81100711 IM/8/ I OFHARR /S/I/ /
PMOPIM /11/Cl / BMDO7S /11/8/ / OFIMAG IS/Il /
8110P211 #9/C/ F 814O0~ 9 /9/8/ / OFPRIN IS/Il /
9110P311 /11/Cl I 9110085 111/91 / OFPROT IS/Il /
RMOPkM /M/CI / 91100911 IM IBI / OFROTA /S/Il /
RMDP6M /11/Cl / 81101011 111/8/ / OFSCIIN /S/Il I
BMDP7M /11/C/ / CAPICORR/O/S/ / OFSCOR IS/I/ /
81100111 /11/8/ / DISCRIMIDIS/ I OPRINC /S/I/ I
9I(002M /11/RI / FACTOR /OIS/ I OTMLNR /S/Il I
81100311 /11/8/ / FACTOR ISID/~ / RELATE /S/DI~ /BMUOkM /11/RI / GUTTIIAIl/0/S/ I RELIABI/D/S/ /
9110045 /11/8/ I HGROUP /S/D/’/ TESTAT /S/0/’/
BMDOSM /9181 I JFACTORID/5/ / TSCALE IS/D/ ~ /
811005S 111181 I OCLINK /S/I/ / VORS /S/0I~ /
BMDO6M 11118/ / OFCOEF /S/Il /
BMOOFIS 111/8/ I OFCOMM IS/ I/ I

6~ NON—PARAMETRIC METHODS ANO STATISTICAL TESTS
BMOP1F /11/C/ / NBOT /511/ / NMRA PII( IS/I/ /
RMOP3S /M/C/ / N8SO IS/I/ / NMTIE IS/Il /
RMOO2S /9/8/ I NBSIGN /SII/ I lIONPA R ID/S/ /
890080 /11/9/ I NBSL /S/I/ I NPAR /0/S/ I
8110090 111/8/ I NOPIPLE IS/Il / IRBHA ISII/ I
CROSSTA/0/ S/ / P4HEXT IS/Il / NRWMP IS/I/ /
NAKI IS/TI / PIHINC /S/I/ I NRWRST /S/Il /

• NAWNRP IS/I/ I MMCC /S/I/ / PISKI IS/Il I
NAWRPE /S/Il / MMKFPI /S/Il I NSK2 IS/Il /
NAWRPIJ /S/I/ / P4MKSF /S/Il / SUMMARYID/S/ /
NBCYC /S/ T/ / NMKS T IS1I/ I 



-
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r,Q STAT ISTICAL INFERE NCE
ACVACL /S/I/ I BEPATN /S/Il I CTRBYC IS/Il /
ASNKMC /5/I/ / 8EPATS IS/I/ I GTCN IS/Il I
8FMNON IS/Il / BEPFTN /S/Il / 01110 ISIII I
BFMSON /S/ Il / BEPETS IS/Il I
BENSON /S/Il I COW IA B /S/O/~ /

HI LINEAR PROGRAMMING
ZXILP /S/Il / ZX2LP IS/Il I ZX3LP IS/Il /

H3 T RA NSPORTA TIO N AN O NETWORK CO DFS
PERTC /11/ /P/ PERTIME/M/ /R/

Ilk SIMULATION MODELING
GPSS /M~ IPI SPlITS /11/ IR/
MI MIC /14/ IR/ SIPIIS 111/ /R/

10 INPUT
FASTIN /S/11I /

12 OCTAL
CFM TOE IS/N/NI OFMTV /SININ/

13 DECIMAL
CROTAB /S/Nl~ / USRUN ISIII / USRDVM IS/Il I
USCROM IS/I/ I USR DV /S/Il I

14 9C0 (HOLLFRITH)
10011 lSFN/~ / ICOMN /S/ NI~~/ IFMT V /S/MIN/

19 COMPOSITE
PECOV RO/S/ N/14 / ST ART /S/MI /

JO OUT~ UT
MPSCM /11/U/UI

JI BINARY
CV29 /9/U/UI CV29 /PIP/PI

J2 OCTAL
PRTFL /S/N/N/

J3 I)F~~~ P~A~
PODS IS/O/ / USRDVM /S/Il I USWT FM /5/I/ /
PRIS /S/0I / USWB /S/I/ / USWTFV IS/Il /
P1115 IS/0/~ / U5WBSM IS/I/ / USWTSPI IS/Il I
SU9S lS/U/~ / USWLFM IS/Il / USWTSV IS/I/ /
USIFAP /S/I/ / USWLSM /S/I/ /

J4 8CR (HCLLFRITH)
RA NP IS/N/N/ L1NE6 /P/P/P/ PM /P/P/P/
COPYSE /11/ /R/ LINF6 lS/NIN/ PRTIME IS/N/NI
lOO M /S/NI*/ LINE8 /p/~~/~ /
TCO MN /S/N/’/ LTNE8 IS/N/NI
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J5 PLOTTING
OMOPSI) Ill/Cl / PI OTMY /S/Nl~ l USHIUT IS/Il I
RMOP6O /11/Cl / PLOTPR IS/N/Ill USHVI IS/I/ /
8M!~P7D /N/C l / PLOIXY lS/N/4/ USPC /S/I/ /
8110050 /11/9/ / SCAT T E~~/ D/ S/  I USPOF IS/ T / /
CALCOM P/SI IR/ SCCALC /5/ /RI USPLH IS/TI /
CAIC3I’ /P/P/P/ SC4OZO ISI /~ l USPLX /S/I/ /
DISSPLAIS/ / P/ $04060 ISI IRI USTREE / S / T /  /
HSTGPM IS/MI / TEKTRNX/S/ /R/ XPLOT /S/M/ /
PLOT /0/S/ / USHIST /S/I/ / XYPLOT /S/M/ /

jq (
~CMP0STT E
MEXOMP /11/U/UI PPUDMP /11/U/UI TAPDMP /11/U/U/

Xl FXTEQNAL—T0— EXTER NAL
CO PYF /11/ lP/ C OPYS /11/ IR/ PROM NT / 11/U/UI
C(1PYF IMI IPI COPYS IP/P/P/ RECADO /P/P/P/
COPYR /11/ IPI COPYSELIM/U/U/ RECDELE/P/P/P/
COPYRE /11/U/UI COPYSF /M/ /R/ RECGET /P/PIP/
CO PYRM /11/ /P/ 0VT360 /11/ IR/ RECREPLIP/P/P/

K? INTERNAL—TO—INT ERNAL (RELOCATION )
GET PA /S/Pl /’/  MSET /~ /N/P4/
MFFTC H /S/N/N/ RCPA /S/N/N/

K1 015K
COPYL /11/ lP/ GFTOBJ /11/U/U/ UPDGET /P/PIPI
COPYLIR/M/U/U/ PRUDMP lI/U/UI UPOGETS/PIP/P/
COPYL T9/P/P/Pl SFLOUMPIP/P/P/ UPDGETT /P/PIP/
COPYN /111 I~ I TRANPAKIP/PIPI UPDREPL /PIP/PI
CPINOFX/P/PIP/ UPOADO /P/P/P/
000UMNI/M/UIU/ UPODELFJ/P/PIP/

XI, TAP F
COPYBER/11/ /R/ IIEXOMP 111/U/U/ TAPOMP /11/U/UI
COPYR LK/PIPIP/ SFLLOAO/P/ P/ PI

1? COMPILING
A( 601. /11/ /P/ PASCAL /11/ IR/ RUPIMPIF lP/P/PI
BASIC /11/ /P/ P11 /11/ /R/ RUPISEQ lP/PIP/
COBOL /11/ IR/ PUll /11/ IRI RUNTS IPIP/PI
FIN /11/ /R/ RUNBAS IP/PIP/ SNOBOL /11/ IRI
MIlE /11/ I~ I RUNFTN IPIP/P/

L3 MONITOR ING
COMPASS/M/ IPI COMRADE /MI /R/

Lk PDFPPOCFSSIMG
PATFC)P /11/ /~ / TIOY /11/ /R/

17 COMPu TER LAN GUAGE TRANSLA TCRS
LOS /14/ /Q/

MO OATA HAWOLIPIG
COMPST~ /S/,1 // EOU6O /SIN/Ml MASK IT /S/N/N/
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111 SOPTING
AS ORT IS/N/NI OSOPT IS/N/NI VARORO /S/MI /
ASOPTMV/S/N/N/ OSORTI /SIN/N/ VECORO /S/Pfl I
AUOIT /P/P/PI SORTPIPG/M/ /Rl VSORTA IS/Il I
AUI)SORT/M/U/U/ SSORT IS/N/N/ VSORTPI IS/Il /
BMDI4S /1118/ / SSORTF IS/N/MI VSORTP IS/Il /
Dc KSORT/11/U/U/ SSOPTI /S/N/N/ VSORTZ IS/Il /
HSIGRM IS/M/ I SSORTL IS/N/Il/ VSRTPM IS/Il I

112 CONVE~ 5ION AND/OR SCt~L1NG9M0085 / 11/9/ / GET I4OUR/ S/N/ N/ MONTH IS/N/N/
BM DI2S / 11/8/ / THIS IS/N/NI NEWO AT /S/N/N/
~MD13S /9/9/ I IROMA M /S/N/M/ TIDY /11/ /RI
CV T3 6O / l4~ /Q/ ISEC /SIN/N/ W E KO AY IS/N/NI
CV 29 / 11/U/U/ JGO ATE IS/N/N/
CV2 9 lP/P/P/ JULIAPI IS/N/N/

113 MFPGING
SO RT MRG/M/ / R/

MI, C HAR A CTER MANIPULATION
AO JL /5/N/N/ GETPRN /S/N/ / SBYT IS/N/N/
U)J~ IS/N/NI IBUMP ISIN/’/ SEMICO /S/N/N/
AS HIFI IS/N/NI IPAKLFT/S/N/Pl/ SENT /S/Nl~ /
CE NTER /5/N/NI ISTAPE /S/N/P4/ SETREW IS/N/NI
CH FILL /S/N/N/ LOYT IS/N/NI SIIIFTA /S/MIN/
COP1TOCT/SINl~ I LFFTAOJ/S/N/M/ SKWEZL IS/N/NI
CO PYEXT/M/U/Ul MOVSTR /S/N/N/ SKWEZR /S/N/N/
EXPAND /S/N/ / PARCEl IS/N/NI TRAILBZIS/NIN/
FXPPM /S/N/ / PUTCHA IS/N/N/ VALDAT  ISIN/NI
EX TBTT IS/N/N/ PUTCHR IS/N/N/ V FILL IS/N/NI
FXT°RM IS/NIPl/ REPLAC /S/N/NI ZBLA IIK /S/N/N/
F9INPO /S/N/ / REPIAGMISIN/NI ZEROES IS/N/4/
FO RMATR/MIU/U/ REPLHT /5/N/NI ZEROFL /S/N/N/
GETCHA IS/N/NI REPILO IS/N/NI ZEROS IS/N/N/
GETCI’4R IS/N/NI REPINE IS/MINI

Mc SFAROHINr,, SEEKING , LOCATING
A PIAXE /S/NIN/ GETCHR /5/N/NI MINE lS/NIN/
AMI NE IS/N/NI IDIGIT IS/N/NI NFILLT /S/N/N/
FINOC IS/N/NI IFINOCMIS/N/N/ MUMVAR IS/N/~ /
FINUW /S/NIN/ LASTC IS/N/NI VAL IOT IS/N/N/
FINDWRD/S/NIN/ LASTWPD/S/N/N/
G F TCH A /S/N/N/ IAX E /S/N/N/

116 REPOR T GFPIE:RATO RS
00 /11/ /P/ SCOPE /11/ /R/

NO DEBUGGING
ALT IME /S/N/NI MONERR /S/F/ /
FLTIMF /S/M/NI PRTIME IS/N/PIl

Nt T°ACING AND TRAPPING
ING IS/DI’/ 

~~~~~- -— - -
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42 DUMPING
OMPA /S/N/N/ DPIPF IT /5/N/NI DUMPFIT/S/N/N/
BMPCP* IS/N/NI DUMPA /S/N/N/ OUMPFL /S/N/NI
DMPFIL /11/U/UI DUIIPCPAIS/N/MI RECOVR D/ SI N/N/

01 OFF—LINE EQUIPMENT
CARDS /11/U/U/ CV29 Il/U/U/ LIST3 IN/U/UI
CARDS? lM/U/IJI CV29 IP/P/PI LISTI. /11/li/UI
CCIR M /P/P/P/ DOCUOC IP/PIP/ PAGEPRT/M /U/U/
CCLI~ /P/P/P/ LINERL /11/U/UI PR000C /PIP/P/
CCPM /11/U/U/ LISTCMP/M/U/ti/ RECOOC IP/P/P/
CCRM /P~P/P/ LISTEOI /11/U/UI T IOBITS/P/ P/P/
CO PYFXT/14/ U/UI LISTZ /11/U/UI UP000C /P/P/P/
COPYRE /l/U/U/ LISII /N/U/UI
COPYSEI/M/U/U/ LIST? /11/U/U/

P0 OTAGNOSTICS (HARDWARE MALFUNCTION )
(JFRTST /S/Il I

00 SERVICE OR HOUSEKEEPING , PROGRAM MING AIDS
AC IS/N/N/ 1010 IS/N/N/ PRTFL /S/N/MI
ALTI ME /S/N/NI ISITCNF /S/NIN/ PTIM /l/U/UI
A’JUSORTIM/U/U/ JOBNAMEISIN/MI REDUCE IS/N/N/
BANNER /11/U/UI JOBORG IS/N/MI SEND /P/PIP/
BANNER~~/MIU/U/ JOBT IMF/MIU/Ul SKPSTAT/S/N/N/
SOT /P/P/P/ LINER /11/U/U/ WHATLIB/M/U/U/
O FOA T IM/M/U/U/ LINERL / 11/U/U/ W HATL IB/ P/ P/ P/
ELTIME /S/N/N/ P(ACHINF/SIN/N/ WHICHMF/M/U/U/ -j
FTNRFL /S/N/NI MFX /P/P/P/ WHICHOS/MIU/U/
GETFTT /S/N/N/ NORERUN/P/P/P/ ZPFPUT /S/N/N/
GETL FNS/S/PIIN/ NUMEXECIS/N/M/ ZRTPUT /S/N/N/
GODROP /S/Nl~ I OVLNAME/SININ/
HERE IS/N/NI PFRC IS/N/NI

Q~ FILE MA NIPULATION
REOUEST/S/N/N/ S2K260 /P/P/PI ZPFUPIC IS/N/NI
ROUTE IS/N/N/ S2000 /PIP/P/ ZSYSEQ IS/N/NI
SKPFIL /S/N/NI UNLOAD /S/N/NI

0’. INTERNAL HOUSEKEEPING, SAVE , RESTORE, ETC.
090111 /11/ /P/ PRTIME /S/Il/N/ SELOUMP/P/P/P/
NU MVA R IS/N/’/ RFNAMAC /P/P/P/ SELLOAD/P/P/P/

06 PROGRAM 000UMENTATIONS FLOW CHARTS, DOCUMENT , STANDARDIZATION
DOC /11/U/Ul DOCREPL/P/P/P/ PGPITAPE/P/P/P/
DOCADO IPIP/P/ DOCTAPE/PIP/PI PROGOOCIMIU/Ul

• OOCOFLF/P/P/P/ DOCUMPIT/M/UIU/ PURPOSE/I/U/UI
OOCFILE/PIP/P/ EXECARD/M/U/U/ STRUCT IP/P/P/
000GET /P/P/PI MANYOOC/IllU/U/ TAPLIST/M/U/U/
OOCTT /11/U/U/ MTOOC /11/U/UI UNDOCIT/11/U/Ul
000IISTIP/P/P/ PE000 /11/U/UI

_ __ _ _ _
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07 PPOGRAM LIBRARY UTILITIES
ANYLIB /P/P/PI LISTBTMIMIUIU/ PROREPL/P/P/P/
AM YPRO /PIP/P/ LISTCMP/M/U/U/ REDECK /11/U/UI
BIMOEX /11/U/U/ MNSPDC /P/P/P/ SORTUP Il/U/UI
COPYL /11/ /R/ MYPPO lP/P/P/ UPOADO /P/P/P/
COPY L IB/P/ P/ P/ NOGO /P/P/P/ UPDATE /11/ /Rf
CO PY M /11/ /R/ PPOADD /P/PIP/ UPDDELE/P/P/P/
CPINOEX/P/P/P/ PROALL /P/P/P/ UPOGET /P/P/P/
DE CK /M/tJ/U/ PRODELE/P/PIP/ UPOGETS/PIPIP/
DFCXLSTIN/U/U/ PROGET /P/P/P/ UPDGETT/P/P/P/
DEKSORT/M/U/U/ PROGRAM/P/P/RI UPOLISTIP/P/Pl
EOITLIRIM/ /P/ PROHDR /P/PIP/ UPDREPL/PIP/Pl
ITFP’TZ E/MI /P/ PPOLI$T/ P/ P/P/ tJIILITY/P/PIPI
LIBSFTI/P/P/Pl PROMNT /11/U/UI
LIBSET 2/P/PIPI PRONAM IPIP/PI

01 ~ r’D M~~~ LOGIC
COUPLE /S/N/ l XOR /S/N/~ I

~~1 LIST AND STRING PROCESSING
540801 /11/ IRI

04 TEXT ED ITING
FOITOR /11/ /R/ METED /11/ /~ /
FORMATQ/M/U/UI P1W /14/ I~ /

~O 114FOQMATION RETRIEVAL
AUDIT /PIPIP/ GRIPE /PIP/P/ RIOS /9/ IRI
COMRADE/M/ /P/ MARS /11/ /R/ SHARP /11/ /R/
O8’JTII /11/ /P/ PAGEPRT/M/U/UI S2000 /11/ IRI
001 /11/ IRI PURPOSE/H/U/U/ TAP LIST/11/ Li/ U/
OMS 17O /11/ /P/ 00 /11/ /R/ VENUS /11/ IRI
F X F C A R U / M / U / U /  OU /11/ IR/ VENUS /P/P/P/

TI. ENGINEERING
AROOFT IS/N/~ / ECA P Il/ /R/ STRESS /11/ /R/
CIVCO /11/ /PI NASTRAN/11/ /R/

T6 MANU FACTURING (NON—DATA ) PROCESSING AND PROCESS CONTROL
A PT /11/ /P/

VI R ANDOM NUMBER GENERATORS
EXPAN D IS/M/ / NPMNO IS/MI I LIRANO IS/M/ I
IRANO /S/MI / PORA PI’) IS/MI I XIRAND IS/M/ /
NRA NO /S/M/ / RAND IS/M/ /
NRML IS/M/ I RAPINUM /S/ NI*/

V 7 COMBINA TORIAL GEMERATOPS I PERMUTATIONS, CO MBINATIONS I SUBSETS
FF~ OP2 /S/Il /

70 ALL OTHERS
SS° /5/ IR/

~
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~~~~~~~~~ PROGRA MS ~~~~~

THE COMPUTER CENTER CURRENTLY MAINTAINS FOU R LIBRARIES OF MAIN
PRO~ RAMS III ABSOLUTE FORMs

I) BIMED — SOME OF THE 3110 BIOMEDICAL STATISTICAL PROGRAMS
2 )  OIMEOP — SOME OF THE ~3N0P BIOMEDICAL STATISTICAL PROGRA MS
3) MNSROC — LOCALL Y WRITTEN ANO/OR SUPPORTED SCIENTIFIC

PROGRA MS
4) UTILITY — LOCALLY WRITTEN AND/OP SUPPORTED UTILITIES

THERE A~ F ALSO SOME MAIN PROGRAMS , INCLUDING SPSS AND CVT3SO , WHICH ARE
MAI NTA TNE D TN SEPARATE FILES.

‘~~~~ BIllED ~~

T~~F FOLLOWING IS A LIST OF THE UCLA BIOMEDICAL STATISTICAL
PPCGPA MS. THOSE WITH AN ASTEPTSK (9 ARE AVAILABLE IN LIBRARY
‘RIlED ’. SOME OF TIlE OTHERS MAY BE ADDED IF REQUESTEO .

PEFERENCEI SMO BIOMEDICAL COMPUTER PROGRAMS, W . J. DIXON , EDITOR ,
UNIVERSITY OF CALIFORNI A PRESS, BERKELEY, 1973.

9110010 SIMPLE DATA DESCRIPTION
9110020 CORRELATION WITH TRAN SGEMERATIOPI
9110039 CORRELATION WITH ITEM DELETION
BMOOI,D ALPHANUMERIC FREQUENCY COUNT
8110050 ~ GENERAL PLOT INCLUDING HISTOGRAM
9110060 DESCRIPTION OF STRATA
R1~O07t) DESCRIPTION OF STRATA WITH HISTOGRAMS
8110080 CROSS—TABULATION WITH VARIABLE STACKI NG
9110000 CROSS—TABULATION , INCOMPLETE DATA
BMDIO!) DATA PATTERNS FOP DICHOTOMIES
8110110 DATA PATTERNS FOR POLYCHOTOMIES
9140120 ASYMMETRIC CORRELATION WITH MISSING DATA

~3M0I30 I PROGRAM

81100111 PRINCIPAL COMPONENT ANALYSIS
9100211 REGRESSION ON PRINCIPAL COMPONENTS
9MtO3M FACTOR ANALYSIS
81100411 O ISCRIMINANT A N A L Y S T S  FOR TWO GROUPS

• DISCRIM INANT ANALYSI S FOR SEVERAL GROUPS
CA NONICAL ANALYSIS

911007M STEPWISE DISCRIMINANT ANA LYSIS
9100811 FACTOR ANALYSIS

CAN ONICAL CORRELATION ANALYSIS
91101011 IDENTIFICATION OF OUT LIERS

_— _ -_-—“ — -~~-- -~~~ - —--~ _~~~~~~ -~~~ _ - -~~~~ _ --~ -- -~~~~~~~~~~~ --- -~~~~~—- -~~~~~~~ .- ~~ -_~~~~ -— ---- -~~ - _ ----
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BMDO 1R SIMOIF LINEAR REGRESSION
911002° STEPWISE REGRESSION
BMCO3P • MULTIPL E REGRESSION WITH CASE COMBINATIONS
BMD0i.R • PERIODIC REGRESSION AND HARMONIC A NALYSIS
RMDOS R • POLYNOMIAL REGRESSION
BMCQFR ASYMPTOTIC REE RESSION
BM~~07R • NON—LINEAR LEAST SQUARES

BMOBIS LIFE TABLE AND SURVIVAL RATE
9?10025 CONTINGENCY TABLE ANALYSIS
BMOO3S BIOLOGICAL ASSAY S PPOBIT ANALYSIS
BN 00I.S GUTTMAN SCALE PREPROCESSOR
3MO0~S GIJTTMAPI SCALE • I
BMO 0~ S GUTT MAN SCALE • 2, PART I
8110075 GUTTMAN SCALE # 2, PART 2
BMCOR S GUTTMAN SCALE # 2, PART 3
811009S TRANSGENFPATION
9110105 TRANSPOSITION OF LARGE MATRICES
9110115 LIFE TABLE AND SURVIVAL RATE (MO. 2)
BMC1 2S OPEN—ENDED T RA~*SGENER AT ION
3M013S MULT IPASS T PANSGE NEPAT ION
°110145 GENERALIZED SORTING ROUTINE

BMO flIT AMPLITUDE AND PHASE ANALYSIS
BMDO 2T AUT OCOVAR TANC E AND POWER SPECTRAL ANALYSIS
9110031 T IME SERIES SPECTRUM ESTIMATION
BMOOI.T MULTIPLE TIME SERIES SPECTRAL ANALYSIS
BMDCST TIMF—LOC~ E0 AVERAGING

BPIOOIV ANALYSIS OF VARIAN C E FOR ONE—WAY DESIGN
BMOO2V ANALYSIS OF VARIANCE FOR FACTORIAL DESIGN
911003V ANA LYSIS OF COVA R IANCE FOR FACTORIAL DESIGN
911004V ANALYSIS OF COVAPIANCE WITH MULTIPLE COVARIATES
BMt1OSV GENERAL LINEAR. HYPOTHESIS
BMCO€ V GENERAL LINEAR HYPOTHESIS WITH CONTRASTS
~M~~97V MULTIPLE R A NGE TESTS
BMDO8V ANALYSIS OF VA RIANC E
B W 0 0 0V  ANALYSIS OF COVA PIANCE
BMPIOV GENER AL LTNEAP HYPOTHESIS (NO. 2)
BMDI 1V MULTIVA PIATE GENFRAL LINEAR HYPOTHESIS
911012V • MULTIVARIATE ANALYSIS OF VARIANCE AND COVARIANCE



AUG 1977 PAGE 2-3

BIMEOP

THE FOLLOWING IS A LIST OF THE UCLA BIOMEDICAL STATISTICAL
PROGRA MS (P—SERIES ). THOSE WITH AN ASTERISK (9 ARE AVAILABL E IN
LIBR ARY ‘BIMEOP’. SOME OF THE OTHERS MAV BE A DOED IF REQUESTED.

REFERENC E S SMOP BIOMEDICAL COMPUTER PROGRAMS, 4. J. DIXON, EDITOR,
UNIVERSITY OF CAL IFORNIA PRESS, BERKELEY, 1975.

BIOP1O SIMPLE DATA DESCRIPTION
BMDP2O FREDUENCY COU P4I ROUTINE
BMCP3O T TEST AND I—SQUARED ROUTINE
SWOPAD ALPHANU MERIC FREQUENCY COUNT ROUTINE
BMCPSO UNIVA RIATE PLOTTING
BMCP~ D BIVAR IATE PLOTTING
BMO F?D DESCRIPTION OF STRATA WITH HISTOGRAMS AND ANALYSIS OF

VA RI A NC F
BMDP6O MISSING VALUE CORRELATION
BMOPBO NULTIOTMENSIONAL DATA DESCRIPTION

BMOPIF TWO—WAY CONTINGENCY TABLES

BIOPIM CLUSTER ANALYSTS 014 VAR IABLES
BMCP2M CLUSTER ANALYSIS ON CASES
8110F31 BLOCK CLUSTERING
8110P411 FACTOR ANALYSIS
RMUPFPI CANONICAL CORRELATION ANALYSIS
RMUPTM SIEPWISE DISCRIMINANT ANALYSIS

BIOPIR MULTIPL E LINEAR REGRESSION
BMOP2R STEPWISE REGRESSION
BMDP3R NONLINEAR REGRESSION
BMDP’.R REGRESSION ON PRINCIPAL COMPONENTS
RMDPSR POLYNOMIAL REGRESSION
RMDP€R PARTIAL CORRELATION AND MULTIVARIATE REGRESSION

8MDPIS MULTIPASS TRA NSFORMATION
BMCP3S NONPARAMETRIC STATISTICS

BMCPIV ONE—WAY ANALYSIS OF VARIANCE AND COVAR IAP4CE
BMOP2V ANALYSIS OF VARIANCE AND COVAR IANCE, INCLUDING REPEATED

MEASU RES
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‘~~~~ MNSRDC ~~

THE COMPUTER CENTEK MAINTAINS SOME LOCALLY WRITTEN AND /OR SUPPORTED
SCIENTIFIC PPOGRAMS IN THE PUBLIC ACCESS LIBRARY CALLED ‘MNSROC ’.
PROGOAMS IN THE LIBRARY MAY BE EXECUTED IN ONE OF THE FOLLOWING WAYS S

A )  A TT A C H, MNS ROC.
LIBRARY ,MNSRO C. OR IDSET , LIB~ MNS RDC.
PR OG,cPAPAMETERS~. WHERE PROG IS THE DESIRED PROGRAM

B) BEGTN,MNSRDC,,PPOG ,CPARAMETERS .

REFERENCE S CCLIR/M. BECAUSE THERE ONLY TWO ROUTINES IN MNSROC,
ONLY A COMPUTER COPY OF THE MANUAL IS AVAILABLE. WHEN
THERE IS A SUFFICIENT NUMBER OF ROUTINES IN HNSRDC,
OCLIBIM WILL BE PUBLISHED FORMALLY. ADDITIONS TO THE
LIBRARY ARE WELCOME.

LIBRARY ‘MNSRDC’ CONTAINS THE FOLLOWING PROGRAMS

PI OG POLYNOMIAl REGRES~ ION (IB M SSP SAMPLE PROGRAM MODIFIED)

PO LYMUL ROOTS OF A POLYNOMIAL WITH COMPLEX COEFFICIENTS BY MULLER’S
ME TROD

_



~~~~~~~~~~~ -- ~-~ -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

AUG 1977 PAGE 2—5

••• SP SS ~~~~~~

STATISTICAL PACKAGE FOR THE SOCIAL SCIENCES (SPSS) IS AN OPEN—ENDED
D’IEGQ~ TED SYSTEM OF STATISTICAL PROGRAMS EMBEDDED IN A SINGLE CONTROL
P~ flGFAM. THE COC 6000 VERSION WA S OBTAINED FROM NORTHWESTERN
UNYV~QSTTY AND IS MAINTA INED BY ONE OF OUR CUSTOMERS (THE CONSTRUCTION
FNGINFFRI NG RFSFARCH LABORATORY (CERL), COMPUTER SERVICES BRANCH ).
SPSS IS A PATCH SYSTEM WRITTEN MOSTLY IN FORTRAN. THIS PACKAGE
(VF P~ ICN 6) IS MORE VERSATILE T HAN THE BIMED ROUTINES (PAGE 2—1), SINCE
MA N Y  DIFFERENT STATISTICS CAN BE PERFORMED ON THE SAME DATA IN ONE PUN.

RFFEPENCES$ ‘SPSS , SECO ND FDITION~ , NIE, HULL, JENKINS,
STEINBR FNNER AND BENT , MCGRAW-HILL, 1975.

SPSS PRIMER~~, KLECKA , NIE AND HULL, MCGRAW—HILL, 1975.

‘SPSS’ CONTAINS THE FOLLOWING DATA—CARD—CALLABL E PROCEOURES I

AG G REGA TE DESCRIPTIVE GROUP STATISTICS FOR SPECIFIED VAR IABLES
WRITTEN TO RAW OUTPUT FILE

A NCVA ONE— TO FIVE—WAY A NALYSIS OF VARIANCE AND COVAR IANCE
FOR FACT ORIAL DESIGNS

RPFAKOCWN OESCRTPTIVE STATISTICS ON SUBGROUPS

CA NCCPR CANONICAL CORRELATION ANALYSIS AND TESTS OF STATISTICAL
SIGNIFICANCE

CONDESCRIPTIVE DESCRIPTIVE STATISTICS FOR CONTINUOUS (UNGROUPED)
VARIABLES

CPOSST ABS 2—WAY TO N—WAY JOINT FREQUENCY DISTRIBUTION ,
CONTI NGENCY TAB LES AND RELATED MEASURES OF ASSOCIATION

DISCP!MINAI4T MULTIPLE DISCRIMINANT ANALYSIS IN STEPWISE OR DIRECT
MODE

FACTOR FACTOR ANALYSIS BY ONE OF FIVE DIFFERENT METHODS

FRECUENCIES ONE—WAY FREDUENCY DISTRIBUTIONS WITH DESCRIPTIVE
STATISTICS

G(JTTMAN SCALE UP 10 50 SEPARATE GUTTP (AN SCALES BY VARIANT OF GOOD
ENOUGH TECHNIQUE

G3~ LS GENERALIZED AND 3—STAGE LEAST SQUARES ESTIMATES OF THE
PARAMETERS OF A SYSTEM OF SIMULTANEOUS STOCHAST IC
EQUATIONS

JFACT OP JOPFSKOG FACTOR ANALYSIS FOR GENERALIZED LEAST SQUA RES,
MAXIMUM LIKELIHOOD, AND UNWEIGHTED LEAST SQUARES

MA NCV A MUL~ IVARIA TE ANALYSIS OF VARIANCE AND COVAR IANCE WITH
UNF C3UAL CELL FREQUENCIES

_ _ _ _  —- -  - - -— -~~~~
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MONLINEA° NONLINEAR REGRESSION BY MINIMIZING SUMS OF SQUARES

NONFflR CORP SPEARMAN AND/OR KENDALL RANK—ORDER CORRELATION
COEFFICIENTS AND LEVEL OF SIGNIFICANCE

NPA P TESTS 13 NONPARAMETPIC STATISTICAL TESTS

OWE WAY ONE—WAY ANALYSIS OF VARIANCE WITH RANGE TESTS

PARTT~ L CORR UP TO 25 SETS OF PARTIAL CORRELATIONS OF ANY ORDER OR
COMBINA TION — LEAST SQUARES REGRESSION IN MULTIPLE OR
STEPWISE MODE

PEAR SON CORR PEARSON PROOU CT—MO MENT (ZERO—LEVEL ) CORRELATION
COEFFICIENTS AND LEVEL OF SIGNIFICANCE

RELIABILITY COEFF ICIENTS OF RELIABILITY AND OTHER SUMMARY
STATISTICS FOR EVALUATING MULTIPL E ITEM SCALES

SCATTEOGRA M SCATTER DIAGRAM OF DATA POINTS AND SIMPLE REGRESSION

SUM MARY TABLES TABLES (PERCENTAGES AND OPTIONAL CELL COUNTS) WHICH
SUMMARIZE RELATIONSHIPS BETWEEN INDEPENDENT VARIABLE
AND A NUMBER OF DICHOTOMOUS DEPENDENT VARIABLES

TFTRACHORIC TETRACHORIC CORRELATION COEFFICIENTS BETWEEN
DICHOTOMOUS VARIABLES

I—TEST STUDENT’S I AND PROBABILITY LEVELS TESTS ON SAMPLE
MEANS

~

—- -

~

- —--

~

—-,

~ 
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~~ UTILITY e’

114€ COMPUTER CENTER MAINTAINS SOME LOCALLY WRITTEN AND/OR
SUPPORTED UTILITIES IN THE PUBLIC ACCESS LIBRARY CALLED ‘UTILITY’.
PROGRA MS IN THIS LIBRARY MAY RE EXECUTED IN ONE OF THE FOLLOWING WAYS I

A ) A TTACH ,UTILITY.
L T~ RA~ Y,UT ILITT. OR LDSE T ,LIB=UTILITY.
PROG, <PARAMETERS > . WHER E PROG IS THE DESIRED PROGRAM

B) BEGIN,UTTLITY,,PROG ,CPARAMETERS .

RFFEREP4CESI ALL OF THESE PROGRAMS ARE DOCUMENTED IN CCLIBIU, WHICH
MAY BE OBTAINED FROM USER SERVICES.

MACH INE—READABLE DOCUMENTATION MAY BE PRINTED USING
PROGRAM ‘PROGOOC’ (SEE PAGE 1-2).

LIBRARY ‘UTILITY’ CONTAINS THE FOLLOWING PROGRAMS I

*UflSCRT PRINT SORTED AUDIT

BA NNER PRINT A BANNE R (PAGE)

RA N?E R3 PRINT 3 BANNERS 014 ONE PAGE

BTNOEX GIVE LIST AND SORTED LIST OF OUTPUT OF EDITLIB ‘LISTLIB’ AN D
‘CONTENT’ DIRECTIVES

CARD! REPRODUCE A BCO DECK WITH MODIFICATONS (FIELDS MAY BE
MOVED, DELETE D, INTERCHANGED , GANG PUNCHED AND/OR SEQUENCED )

CAPOS2 REPRODUCE A BCD DECK WITH MODIFICATIONS (FIELDS MAY BE
COPIED, MOVED, DELETED, INTERCHANGED, GANG PUNCHED AND/OR
SEQUENCED)

CORN FXTPACT ALL PAGES FROM COMPUTE R CENTER REFERENCE MANUAL WHICH
WERE MODIFIED AFTER USER—SPECIFIED DATE

COPYFXT COPY UNIT REC OROS (ZERO BYTE TERMINATED) EXTRACT ING SPECIFIED
CO LUMNS A NO OPT IONALLY MOVING THEM AND OPTIONALLY ADO EDITOR
SEQUENCING

CUPYLIR FROM AN EDITLIR LISTLI8 LISTING , CREATE SORTED (OR UNSORTED)
DIRECTIVES TO COPY AN EOITLIB USER LIBRARY

COPYRE COPY AND REARRANGE FILE OF ZERO BYTE TERMINATED RECORDS (150
CHARACTERS MAXIMUM PEP RECORD)

COPYSEL COPY AN D REARRANGE FILE OF ZERO BYTE TERMINATED RECORDS £15 0
CHARACTERS MAXIMUM PEP RECORD; FILE PROCESSED DIRECTLY )

CV2 9 CONVERT TO 029 PUNC H CODE

_ _
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DEC K LIST UPDATE ‘~~QURCE’ FILE OECK/COMDECK NAMES, SEQUENCE NUMBER
AND NUMBER OF CARDS

OECXLST LIST ‘JPOATE ‘SOURCE’ FILE QECK/COMOECK NAMES, SEQUENCE
NUMBER , NUMBER OF CARDS , NUMBER OF LINES 4110 PAGES (IF COLUMN
1 CARRIAGE CONTROL IS USED) (LIST CONTE NTS OF A
DOCUMENTATION FILE)

DFKSCRT SORT IDENT AND DECK LISTINGS FROM UPDATE OUTPUT FILE

OF OAT IM PUT DATE/TIME IN DAYFILE

IMPFTL DUMP FIRST N WORDS OF EACH LOGICAL RECORD IN H FILES

DOC PREPARE (SUB)PROGRAM AND CATALOGUED PROCEDURE DOCUMENTAT ION

DOC IT A DO PA~~IWG TO A DOCUMENT

DOCUMNT MA INTAIN A FILE OF DOCUME NTS

FX FCARO EXTRACT EXECUTE CARD PARAMETER/SUBPROGRAM USAGE/PROCEDURE
USAGE INFORMATION FROM OOCUMENTATION FILES (WHICH WERE
PREPA RED Ill THE FORMAT GENERATED BY PROGRAM ‘DOC’)

FO PNATR THIS IS A TEXT FORMATTER. IT IS DESIGNED TO BE OF ASSISTANCE
TO THE PERSON WHO NEEDS TO MANIPULATE TEXT FILES WHICH ARE
NOT INHERENTLY LINE OPIENTED. IT WILL ACCE PT FREE—FORM INPUT
AND GENERATE FORMATTED OUTPUT UTILIZING ARBITRARILY SIZED
RECORDS. THE INPUT CONSISTS OF TEXT AND OPTIONAL DIRECTIVES
WHICH CONTROL SUCH FUNCTIONS AS PARAGRAPH INDENTING AN D LINE
SPACING .

GETOPJ FXTRACT ONE OBJECT MODULE FROM A SEQUENTIAL OBJECT FILE OR All
E0111I3 USER LIBRARY

HFXDMP DUMP 9—TRACK TAPE IN HEXADECIMAL FORMAT

JOBTIMF PUT JOB CP EXECUTION TIME TO THIS POINT INTO DAYFILE

LINER COUNT LINES AND PAGES OF A FILE HAVING FIRST CHARACTER
CA RRIAGE CONTROL

LINERL LIST A DOCUMENT (CARRIAGE CONTROL IN COLUMN 1, ZERO BYTE
TERMINATED RECORDS) WITH RECORO COU NT AND COUNT OF LINE S ON
EACH PAGE (LIST THRU FNO-OF— INFORMATION )

LISTPTN LIST RELOCATABLE BINARY MODULES TN ONE OR MORE FILES

LTSTCM P LIST AN UPDATE COMPILE FILE, EA~~H DECK BEGIN NING ON 4 NEW
PAGE WITH A 8ANNF R PAGE PRECEDING IT

LISTED! LIST A FILE INSERTING E0R , ‘EOF , ‘€01 WHERE APPROPRIATE

11517 LIST ZERO BYTE TERMINATED RECORDS (UP TO 110 CHARACTERS PER
RECORD) WITH RECORD NUMBER AND RECORD LENGTHS

I 
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L!~~T1 LIST (CE NTERED) ONE COPY OF CARDS (UP TO 90 CHARACTE RS)
HAVING CARRIAGE CONTROL IN COLUMN 1. OPTIONALLY PRINT CARD ,
PAGE AND LINE COUNTS AND LINE LENGTHS.

LIST? SINGLE/DOUBLE SPACE LISTING, 6 OR S LINES PER INCH, WITH
OPT IONAL SKIP OVER PERFORATION AT 3OTTOP ( OF PAGE (FIRST 120
CHARACTERS )

LI!Y3 LIST FIDST (UP TO 90—CHARACTER, ZERO BYTE TERMINATED) RECORD
IN EACH LOGICA L RECORD THROUGH EOI

LI~~T1. LIST UNIT REC ORDS, THRU EOI, WHICH HAVE ‘1’ IN COLUMN I

MA t’~YCOC EXT RACT (PRINT) TWO OP MOPE DOCUMENTS FROM A DOCUMENTATION
FILE

‘4PSCM CONVERT PRINTED OUTPUT DATA INTO A 0DM FORMATTED TAPE TO
PRODUCE MICROFICHE ON THE DATAGRAPHIX 4530 SYSTEM

MTOCC CREATE DOCUMENTATION TO DESCRIBE THE CONTENTS OF A MAGNETIC
TA PE

PAGE PPY PR INT SELECTED PAGE (S )  FROM A DOCUMENT

PFDOC CREATE PERMANENT FILE DOCUMENTATION

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

PRCNNT MA INTAIN AN A LPHABETICAL, SEQUENTIAL PROCEDURE FILE, EACH
PROCEDURE BEING ONE SCOPE LOGICAL RECORD

PRUCMP OCTAL AND CHARACTER DUMP OF DISK FILE BY RELATIVE PRU NUMBER

PT TM PRINT CPA , CPB, CPA+CP B, IC A ND PP TIMES SINCE STA RT OF JOB
OR INTERCOM SESSION

OtIP POSE EX TRACT PURPOSE INFORMATION FROM DOCUMENTATION FILES (WHI CH
WE RE PREPARED IN THE FORMAT GE NERATED BY PROGRAM ‘000’)

RE~~ECK CHANGE AN UPDATE COMPILE FILE 3ACK INTO A SOURCE FILE

SOPTUP GENERATE UPDATE DIRECTIVES TO SORT OLDPL

TA PCND OUM° SELECTED PORTIONS OF A 7—TRACK MAGNETIC TAPE WRITTEN IN
AN UNKNOWN DENSITY AND/OR MODE. IT IS CONTROLLED BY A SERIES
OF FREE—FIELD CONTROL CARDS CONTAINING ORDERS FOR TIlE
DUMPING , SK IPPING OR BACKSPACING OF RECORDS OR FILES.

TA PLIST PREPARE TWO LISTS FROM MA& TAPEDOCUMENTAT ION FILEt
1) TAPE NUMBER , LABEL, DENSITY , REMARKS AND DESCRIPTION

FOR EACH TAPE DOCUMENTED IN FILE
2) LIST OF TAPE NUMBERS AND LABELS
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UNCCCTT PFMOVE THE PAGING WHICH WAS ADDED TO A DOCUMENT BY PROGRAM
‘00011’

WH AT LIP LIST LIBRARIES SPECIFIED ON LAST LIBRARY CARD

WHT~ HMF TELL TELFTYPE USER WHICH MAINFRAME HE IS USING

WHICHOS TELL TELETYPE USER WHICH OPERATING SYSTEM HE IS USING 
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“ PROGRAMS NOT IN LIBRARIES ‘•
SEVERAL PROGRAMS WHICH ARE NOT IN LIBRARIES ARE LISTED BELOW. (SEE

THEIR INDIVIDUAL DOCUMENTS FOR ATTACH AND EXECUTE INFORMATION.)

INDIVIDUAL DOCUMENTS MAY BE P~ INTEO BY I

REG T N,tJT ILITY ,,PPOG DOC,OTHER,, CP ROG ,OUTPUT.

WHERE ‘PROG~ IS THE NAMF OF THE PROGRAM WHOSE DOCUMENTATION IS DESIRED.
THE LENGTH OF EACH DOCUMENT IS GIVE N IN PARENTHESES.

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

COPYBFR ‘ RECREATE A COO ‘RANDOM ’ FILE FROM DATA COPIED EARLIER TO A
SEQUENTIAL FILE , OR COPY A RA NDOM FILE. IT MAY BE USED TO
RECREATE A PROPER OLOPL IF COPYBF WAS USED ERRONEOUSLY . (2
PAGES)

COPYF ‘ COPY A FILE TO END—OF-INFORMAT ION (2 PAGES)

CO PYF ‘ CoPY BINARY OR COOED FILES (2 PAGES)

COPY~ ‘ COPY BINARY OR CODED RECORDS (2 PAGES)

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

COPY~ A GENERAL PURPOSE UTILITY FROM NORTHWESTERN UNIVERSITY WHICH
PROVIDES A LARGE VARIETY OF COPY OPERATIONS FOR SEQUENTIAL OR
RAN DOM FILES (3 PAGES)

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

OV T3FO CONVERT DOUBLE PRECISION 51360 FORTRAN PROGRAMS TO SINGLE
PRECISION COC FORTRAN (1 PAGE)

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

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

RATFCR PQE—COMPTLEP TO CONVERT RATIONAL FORTRAN TEXT INTO CDC FIN
TEXT. RATIONAL FORTRAN IS A PROG~ AMMING LANGUAGE WHICH HAS
THE STRUCTURE FOR MING STATEMENTS THAT ALLOW ‘TOP DOWN’ AND
‘GO TO— LESS ’ PROGRAMMING. £12 PAGES)

RNF TEXT FOR MATTING PROGRAM PROVIDING ANY OR ALL OFt PAGINATION ,
LINE FILLING , RIG HT MARGIN JUSTIFICATION, CHAPTERING ,
SECTIONING, NUMBERED LISTS AND SUBLISTS, MACRO FACILITY. —

(PORTIONS OF THIS MANUAL WERE PREPARED USING RNF) (47 PAGES)

— CCRM HAS SUFFICIENT INFORMATION TO EXECUTE THESE PROGRAMS. THE
DOCUMENTS CONTAI N ADDITIONAL PARAMETERS AND OTHER INFORMATION.

— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — -.-- — ---—- - - ----- -——-—.——— - --—— -——-- — --—— --—~~~-—-—.- .--- -
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~~~~“ SUBPROGRAMS “~~~~

THE COM PUTER CENTER MAINTAINS SEVERAL LIBRARIES OF SUBPROGRAMS IN
REIOCATA 9LE OBJECT FORM. THIS CHAPTER DESCRIBES THE FOLLOWING
LIBPAQ !ES AND LISTS THE CONTENTS OF EAC H WITH DESCRIPTIVE TITLES
(RE FERENCES APE GIVEN FOR THE WPITE—UPS )t

ARL NA LG — AERO SPACE RESEARCH LABORATORIES LINEAR ALGEBRA LIBRARY
FOSTAT — FDSTAT—P AND EOSTAT—V ROUTINES FOR STATISTICAL ANALYSIS

OF BEHAVIORIAL SCIENCE DATA
EISPAC’( — SOLVE ETGENVALUE AND EIGENVECTOR PROBLEMS
FUNPACK — SPECIAL FUNCTIONAL SUBROUTINE PACKAGE FROM ARGONNE

NAT IONAL LA BORATORY
IM~ L 

— INTERNATIONAL MATHEMATICAL AND STATISTICAL LIBRARIES
PACK A GE

— COO MATH SCIENC E LIBRARY
NcPTJ C — OTMSROC WRITTEN AND /OR SUPPORTED SCIENTIFIC AND UTILITY

SUBROUTINES

THESE ROUT INES ARE USED PRIMARILY WITH FTPl , MNF OR RATF OR PROGRAMS AND
MOST APE COOE D IN FTN .

TO ACCESS ANY LIBRARYI

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

FOP EXA MPLE,

JO9NAME.
CHARGE,....
FiN.
A TTAC H ,NS RDC .
LDSET ,LIB NSRDC.
IGO.
‘ 7 /8 /9  EO R

PROGRAM TEST (TNPUT=128 , OUTPUT 128)
• ..

CALL 4NOV41 (...)
• ..

END
• 7F8~ 9 EOR

( DA TA CARDS )
6/7/8/ P EOF

INDIVIDUAL MACH INE—R EADABL E DOCUMENTS, WH EN AVAILABLE,  MAY 3E
PRI NTEr (SEE PAGE 1—2).

~
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ARLNALG

THE AEROSPACE RESEARCH L4BORf1TORIES (ARL ) LINEAR ALGEB RA LIBRARY
IS A COLLFCTTOPI OF 31~ SURR OUTINES FOR SOLUTIONS TO LINEAR SYSTEMS AND
DETE RMINATION OF FIGENVALUES AND EIGENVECTOPS OF REAL SYMMETRIC
MAT PTCF~~. SOME OF THESE ROUTINES ARE SPECIFICALLY OPTIMIZED FOR THE
COC €0U! ~ SF°IES COMPUTERS.

RFFFPrNCFS, THE ARL LINEAR ALGEBRA LIBRARY HANDBOOK , NIKOLAI ANO
TS4O, AEROSPACE RESEARCH LABORATORIES, D A YTON , OHI O,
JUL Y 1971., ARL TR 74—0106.

MACMINE— RFA UAB LE DOCUMENTATION MAY BE PRINTED USING
PPOC .EDUPE ‘DOCTAPE’ (SEE PAGE 1—2 ).

P(
~UTI NES IN LIBRARY ‘ARIMALG ’ INCLUDE S

8~ C 1 FIGENVECTOPS OF A SYMMETRIC MATRI X FROM THOSE OF ITS
TRIPIAGONAL FORM

BAC 2 EIGFNVECTORS OF A SYMMETR IC MATRIX FROM THOSE OF ITS
TRIflIAGO NAL FORM

FIGFNVALUFS OF A SYM M ETRIC TRIOTAG O NAL MATRIX  BY THE
BISECTION METHOD

FIR FAST INNER PRODUCT EVALUATION OPTIMIZED FOR THE COC 6000

ITE~ 4T IVE IMPROVEM ENT TO MACMINE ACCURACY OF THE SOLUTION X
OF AX B OBTAINE D USING SUBROUTINE LEOS I

IM PP2 ITERATIVE IMPROVEMENT TO MACHINE ACCURACY OF THE SOLUTION X
O~ AX B OBTA INED USING SUBROUTINE LEQS2

IMCLI FIGFNVALUES AND EIGFNVECTORS OF A REAL SYMMETRIC MATRIX

INIT FIGENVECTORS OF A SYMMETRIC TRIDIAGOMAL MATRIX BY INVERS E
ITERATION

LEPSI SOLUTION OF A LINEAR SYSTEM GIVEN A TRIANGULAR FACTORIZATION
OF T~lE COEFFICIENT MATRIX PROOUCED BY Liii

LE OS2 SOLUTION OF A LINEAR SYSTEM GIVEN A TRIANGULAR FA CTOPIZATION
OF THE COEFFICIENT MATRIX PRODUCED BY LU2

LFOS 1 SOLUTION O~ A LINEAR SYSTEM GIVEN A TRIANGULAR FACTORIZAT ION
OF THE COEFFICIENT MATRIX PRODUCED BY LU3

LEC~ 4 SOLUTION OF A L INEAR SYSTEM GIVEN A TRIANGULAR FACTORI ZATION
OF THE COEFFICIENT MATRIX PRODUCED BY LU’.

SOLUTION OF A LINEAR SYSTEM GIVEN A TRIANGULAR FACTOR IZATION
O~ THE COEFFICIENT MATRIX PRODUCED BY LU5

1rCS~ SOL()TION OF A LINEAR SYSTEM GIVEN A TRIANGULAR FACTOR IZAT ION
OF THE COEFFICIENT MATRIX PRODUCED BY L(J6 
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LUI LU cACTO RIZA TION OF A REAL SQUARE MATRIX

LU? LU FACT O P I?AT ION OF A REAL SQUARE MAT RIX BY THE CROUT METHOD
W IT H ACCUMULATING INNER PRODUCTS

1(13 LU FA C T O~ I7AT ION OF A REAL SQUARE MATRIX

LU~ LU FACTORIZAT ION OF A REAL BAND MATRIX A TOGETHER WITH THE
NUMBER OF POSITIVE EIGENVALUES IF A IS SYMMETRIC

LU~ CHOLESKY FACT ORIZATION OF A POSITIVE DEFINITE REAL SYMMETRIC
MATRIX

LUE CHOLESKY FACTORI ZA TIO P4 OF A POSITIVE DEFINITE REAL SYMMETRIC
BAN~ MATRIX

~RIMP ITERATIVE IMPROVEMENT OF THE SOLUTION X OF AX = B OBTAINE D
USING SUBROUTINE ORSOL

OQSUI LEAST SQUARES SOLUTION OF A LINEAR SYSTEM GIVEN AN
ORTHOGONAL— TRIANGULAR FACTORIZATION OF THE COEFFICIENT MATRIX
P°Or”~ED BY SUBR OUTI NE ORTHO

OR1 — ONAL TRANSFORMATION OF A GIVEN GENERAL N BY N MATRIX A
TO UPPER TRIANGULAR FORM

OPTHO2 ORT HOGDNAL TRANSFORMATION OF A GENERA L H BY N MATRIX A TO
UPPER TPTANG ULA R FORM AND THE SOLUTION OF THE ASSOCIATED
LI NEAR LEAST SQUARES PROBLEM

OZA BX SOLUTION OF THE GENERALIZED MATRIX FIGENVALUE PROBLEM USING
THE 07 ALGOPITHN

REP AKA RECOVERY OF EIGENVECTORS OF GENERALIZED SYMMETRIC EIGENVALUE
PROBLEM FROM THOSE OF STANDARO FORM PRODUCED BY REDUC1

RE CUC1 °EUUCTION OF THE GENERALIZED SYMMETRIC EIGENVALUE PROBLE M TO
STANDARD FORM

P11711 ITE°ATIVE COMPUTATION OF FIGENVALUES LARGEST IN MAGNITUDE AND
COR°FSPONOTNG EIGENVECTORS OF A REAL SYMMETRIC MATRIX

RNCLI FTGFNVALUFS OF A PEAL SYMMETRIC TRIDIAGONAL MATRIX

SV (~ SINGULAR VALUE DECOMPOSITION OF A REAL RECTANGUL AR MATRIX

TRII FAST HOUSEHOLDER TRIDIAGONAL FORM OF A REAL SYMMETRIC MATRIX

T~~I? COMPACT HOUSEHOLDER TRIQIAGONAL FORM OF A REAL SYMMETRIC
MATQIX

1211 FAST HOUSEHOLDER TRIDIAGONAL FORM OF A REAL SYMMETRIC MATRIX
FOR THr QI ALGORITHM

TRI~ HOUSEHOLDER TRIDIAGOMAL FORM OF A REAL SYMMETRIC MATRIX FOR
THE 01 ALGO RITHM 

-~~~~~~~~~~---
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EDSTAT (PROPRIETARY )

LIBRARY EOSTAT CONTA INS ROTH THE EOSTAT—P AND EOSTAT—V ROUTINES FOR
STATISTICAL ANALYSTS OF BEHAVIORAL SCIENCE DATA WHICH WERE OBTAINED
FPOM DATA SCIENCES ASSOCIATES, AUSTI N, TEXAS.

SUQR OUTIMFS IN LIBRARY ‘EDSTAT’ INCLUDES

AEVS ROOTS AND VECTORS OF AN ASYMMETRIC MATRIX

AN OVA R GROUPS—BY—TRIALS ANA LYSIS OF VARIANCE (WITH A SINGLE GROUP OR
A SINGLE TRIAL, RESULTS ARE EQUIVALENT TO I—TESTS)

A VA R 23 DOUBLE— OR TRIPLE—CLASSIFICATION FACTORIAL ANALYSIS OF
VA RIANCE, WITH PROVISION FOR UNEQUAL NUMBERS OF SCORES PER
CELL

A VTPNO ANALYSES OF VARIANC E (ONE FOR EACH DEPENDENT VARIABLE ) FOR
REPFATED MEASUREMENT DESIGNS HAVING RANDOMIZED OR FACTORIAL
CLASSI FICATION OF SUBJECT GROUPS. TREND COMPONENTS (LINEAR,
QUADRATIC , CUBIC A ND QUARTIC) ARE ANALYZED. EQUAL NUMBER OF
SUBJECTS PER GROUP IS REQUIRED.

AX PS MATRIX MULTIPLICATION

RET WEFN ANALYSES OF VA RIA?~CE (ONE FOR EAC H DEPENDENT VARIABLE ) FOR
MULTIPLE CLASSIFICATION FACTORIAL DESIGNS HAVING 1—6 LEVELS
OF CLASSIFICATION

RETWITH ANALYSES OF VARIANCE (ONE FOR EACH DEPENDENT VARIABLE ) FOR
OFSIGMS HAVING ROTH BETWEEN—SUBJECT DIMENSIONS AND WITHIN-
SUBJECT DIMENSIONS. BETWEEN DIMENSIONS MAY BE RANDOMIZED
GROUPS OR FACTORIALLY CLASSIFIED SUBJECT—GROUP DIMENSIONS .
WITHIN DIMENSIONS MAY BE REPEATED MEASURES (TEST—RETES T OR
TRIALS) OF 1—4 DIMENSIONS. BETWEEN—SUBJECT CELL FREOJENCIES
NEED NOT BE EOUAL.

CA NONA MULTIPL E CANONICAL CORRELATION ANALYSIS

CHICHI CHI—SQUARE ANALYSIS OF FREQUENCY DATA IN BIVAR IATE TABLES, OR
UNIVARIATE TESTS AGAINST HYPOTHESIZED EQUAL OP SPECIFIC
OISTRIBUTIIJNS

COP~TA9 BIVARIA TE FREQUENCY TABLES FOR ALL PAIRINGS OF A SERIES OF
ONE—CHARACT ER AIPHAMERIC VARIABLES, WITH PROVISION FOR
SELECTING LESS THAN ALL POSSIBLE PAIRINGS

CO PPEL MEAN S, STANDARD DEVIATIONS AND CORRELATIONS (MISSING DA TA
ALLOWED)

COP! MEANS, SIGMAS AND INTERCORRELAT IONS

OT !TAT P~SCRIPTIVE STATISTICS, FREQUENC Y DISTRIBUTIONS, AND STA NDARD
SCOPE CONVE °ST O NS FO R A SERIES OF VARIABLES

OSCRIM MULTIPLE OISCRIMINANT ANALYSIS, INCLUDING UNI VA R IATE
COMPARISONS OF GROUPS 

- - - — ~~~~- -~~~~~~~—“—--~~~~-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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FACT OR INTERCORRELATION , PRINCIPAL-AXES ANALYSIS, VARI NAX ROTATION,
AND FACTOR~ ScORF COMPUTATION , WITH PROVISIONS FOR MISSI NG
DATA AND TRANSP OSED (SU BJECT PROFILE) ANALYSIS

~RFQCY FREQUENCY COUNTS

HG PCUP GENF°ALIZFD DISTANCE ANALYSIS TO SUCCESSIVELY CLUSTER
SUBJECTS OF VARIABLES (ALL STAGES OF REDUCTION FROM N
ONE-PERSON GROUPS TO ONE N—PERSON GROUP ARE REPORTED )

INC TRACIN G SUBROUT INE FOR EOSTAT DEBUGGING

INV~ MATRIX INVERSION

LAGC OR AUTDCORRFLATIOM AND CROSS—LAG CORRELATIONS;OETECTING CYCLIC
FLUCTUATION IN A SERIES OF MEASURES OF ONE OR MORE VARIABLES

MOPS MISSING—DATA INTERCORPFLATION

PUNCH OUTPUT OF AN ARPAY

PPBF CHANCE PROBABILITY OF AM F—RATIO

PRT S PRINT OUTPUT OF AN AR RAY

PEG~~AN ITERATIVE MULTIPLE REGRESSION ANALYSIS, WITH PROVISION FOR
M’JLTIPLE EQUATIONS , COMPARISON OF EQUATIONS BY F-TESTS, AN D
OUTPUT OF PREDICTED SCORES FOR SUBJECTS

REL ATE COMPARISON OF FACTOR STRUCTURES THROUGH REROTAT ION TO
MAXIMI7E ITEM—VECTOP CONTIGUITY

PUNCH OUTPUT OF A SYMMETRIC MATRIX

SCPF SCALAR PPOOtJC 1 OF TWO VECTORS

SFVS ROOTS AND VECTORS OF A SYMMETRIC MATRIX

SUP~ PUNCH OUTPUT OF A SCOPE VECTOR

SO ME SUMS AND SUMS OF SQUAPES OF A VECTOR

TOPS TRANSPr)SEP-OATA INIFRCORRFLATIOM

TE~~TAT S0O~?IMG AND ITEM—ANALYSTS OF DATA FROM CHOICE—RESPONSE
INSTRUMENTS, FITHFP. RIG HT—WRONG OR TIME—SUM SCALES

T~ C AL F THR (JSTOMIAN SUCCESSIVE—INTE RVALS SCALE CONSTRUCTION

TTFS TS MULTIPL E GPOUPS ANALYSFS OF VARIANC E AND SELECTED GROUPS
T—TFSTS (SC HEFFE METHOD )

VOP~ VARI MAX ROTATION OF A FACTOR STRUCTURE

WITHIN ANALYSES OF VARIANC E (ONE FO~ EACH DEPENDENT VARIABLE ) FOR
FACT OR IAL DESIGNS IN WHI~ H QUAL NUMBER OF SUBJECTS PER GROUP
A PE MATCHED,  OR FOP DESIGNS HAVING FA CTORIALLY CLASSIFIED
PFP~~A T F D  MFA SURFS UPON ONE GROUP OF SUBJECTS

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ - -- -~~~~~~~~~ - - - -~~~~~~~~~ -— 
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EISPACK

THE FIGENSYSTEM PACKAGE FROM ARGONNE NATIONAL LABORATOR Y IS A
COLLECTIO N OF ~5 SUBROUTINES TO SOLVE EIGENVECTOR AND EIGENVALUE
PR CQLcMS. ROUTINES IN THIS PACKAGE ARE OFTEN SUPERIOR IN SPEED AND
ACCUR ACY Tf l  SIMILAR ROUTINES IN OTHER PACKAGES.

~FFEPSENCES I LECTURE NOTES IN COMPUTER SCIENCE, VOLUME 6, ‘MATRIX
EIGENSY!TEM ROUTINES — EISPACK GUIDE”, SMITH, ET AL,
SPRINGER—VERLAG, BERLIN—HEIDELBERG—NE W YORK , 1974

MACMINE—REA DABLE DOCUMENTATION MAY BE PRINTED USING
PROCEDURE ‘DOCTAPE’ (SEE PAGE 1—2).

ROUTINES TN LIB°APY EISPACK’ INCLUDE S

BAK V FC °ACK TRANS FORM THE EIGENVFCTORS OF THAT SYMMETRIC TRICIAGONAL
MATP IX DFTEPMTNED BY FIG!

BALA NC BALANCE A REAL GENERAL MATRIX

BA1~~A K BACK TRANSFORM THE FIGENVECTORS OF THAT REAL MATRIX
TRANS~ ORMFD BY BA LA NC

RANUR PFD(JCE A REAL SYMMETRIC BAND MATRIX TO A SYMMETRIC
TRIDIAGON AL “ATR IX USING AND OPTIONALLY ACCUMULATING
ORTHOGONAL TRANSFORMATIONS

R$ NOV DETERMINE SOME ETGENVECTORS OF A REAL SYMMETRIC BAND MATRIX
OR SOLVF ~ANO EQUATIO NS

RISFCT DETERMINE SOME EIGENVALUE S OF A SYMMETRIC TRIDIAGONAL MATRIX

TDFTFRMINE SOME FIGENVAL 1JES OF A REAL SYMMETRIC BAN D MATRIX

CRA PK2 RACK TRANSFORM THE EIGENVECTORS OF THAT COMPLEX MATRIX
TRANSFO RMED BY CBAL

O RAL ~A~~ANC E A COMPLEX GENERAL MATRIX

CC O’IVFR SUBROUTINE T O DETERMINE THE EIGE NVALUES AND
EIG~ NVECTORS OF A COMPLEX GENERAL MATRIX

OH DRIVER SUBROUTINE TO DETERMINE THE EIGENVALUES AND
FIGENVECT ORS OF A COMPLEX HERMITIAN MATRIX

CI~~VTT fl~ T~ RMINE THOSE FIGENVECTORS OF A COMPLEX UPPER HESSENBERG
MAT”IX CORRESPONDING TO SPECIFIED EIGENVALUES

COM BAK BACK TRANSFORM THE EIGENVECTORS OF THAT UPPER HESSENBERG
MAT~~IX DETERMINED BY COMMES

CO MHF S ~FDUCE A COMPLEX GENE RA L MATRIX TO COMPLEX UPPER HESSENBERG
FORM USING ELEMENTARY TRANSFORMATIONS

CO MLR DETERMINE THE ETGENVALUES OF A COMPLEX UPPER HESSENBERG
MATRIX
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Cr’~ L~~’ DETERMINE THE EIGENVALUES AND EIGENVECTORS OF A COMPLEX UPPER
HESSFNBFRG MATRIX

CO MO P DETERMINE THE FIGENVALUES OF A COMPLEX UPPER HESSENBERG
MATOIX

COt 4 C P~ DETERMI NE THE EIGFNVALUES AND EIGEMVECTORS OF A COMPLEX
HESSFN3F RC~ MATR IX

CCR T~ BACK TRANS~ ORM THE EIGENVECTORS OF THAT UPPER HESSENBERG
MATRIX DETERMINED BY CORTH

COPT I4 REDUCE A COMPLEX GENER AL MATRIX TO UPPER HESSE NBERG FORM
USING UNITARY TRANSFORMATIONS

E1P~RAK BACK TRA NSFORM THE EIGENVECTORS OF THAT UPPER HESSENBERG
MAT RIX DETERMINED BY ELMHFS

FIMHFS REDUCE A PEAL GENERAL MATRIX TO UPPER HESSENBERG FORM USING
ELEMENT A RY TRANSFORMATIONS

ELTPAN ACCUMULATE THE TRANSFORMATIONS IN THE REDUCTION OF A REAL
GENERAL MATR IX BY ELMHES

FIt~I TRAN SFORM A CERTAIN REAL NON—SYMMETRIC TRIDIAGONAL MATRIX TO
A SYMMET RIC TRI DIAGONAL MATRIX

~IGI2 TRA NSFORM A CERTAIN REAL MOM—SYMMETRIC TRIDIAGONAL MATRIX TO
A SYMMETRIC TRIDIAGONAL MATRIX ACCUMULATING THE DIAGONAL
TRANSFORMATIONS

MO P DETERMINE THE EIGFNVALtJES OF A REAL UPPER HESSEN8ERG MATRIX

HOP2 OETrRMINE THE EIGENVALUFS AND EIGENVECTORS OF A REAL UPPER
HFSSENBE RG MATRIX

HTPIBK RACK TRA NSFORM THE EIGENVECTORS OF THAT SYMMETRIC TRIDIAGONAL
MA T RIX DETERMINED BY HTR IOI

MT P IRI BACK TRAN SFORM THE FIG ENVECTO RS OF THAT SYMMETRIC TRID IAG O NAL
MAT RIX DETERMINED BY HTRID3

‘ITRICI RE DUCE A COMPLEX HERMETIAN MATRIX TO A REAL SYMMETRIC
TRIDIAGONAL MATRIX USING UNITARY TRANSFORMATIONS

MTPIO3 REDUCE A COMPLEX HERMETIAN MATRIX , STORED AS A SINGLE SQUARE
A R R A Y , TO A REAL SYMMETRIC TRID IAGO NAL MATRIX USING UNITARY
T PANSF D RMAT IDMS

IMTCt.V DETER MINE THE FIGENVALUES OF A SYMMETRIC TRIDIAGONAL MATRIX

IMTCL1 DETERMINE THE EIGFNVA LUES OF A SYMMETRIC TRIOIAGONAL MATRIX

IMTOL 2 OFTFRMTNF THE FIGENVALUES AND FJIGEMVECTORS OF A SYMMETRIC
TRIDIAGUNAL MATRIX

INVIT DETERMINE THOSE FIGENVECTORS OF A REAL UPPER HESSENBERG
MAT °IX COPRESPONDING TO SPECIFIED EIGENVALUES

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
-~~~~-~~~~~ -~~~~~~ 
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MTNFTT COMPUTE THE SINGLUAR VALUE DECOMPOSITION OF AN ARBITRARY REAL
RECTANGULAR MATRIX AND THE SOLUTION OF A RELATED LINEAR LEAST
SQUARES PR OBLEM

ORTPAI( BACK TPANSFORM THE EIGENVECTORS OF THAT UPPER HESSENBERG
MATRIX DETERMINED BY ORTHES

ORTHFS REDUCE A REAL GENERAL MATRIX TO UPPER HESSENBERG FORM USING
ORTHOGONAL TRANSFORMATIONS

ORTRAN ACCUMULATE THE TRANSFORMATIONS IN THE REDUCTION OF A REAL
GENERAL MAT RIX BY ORTHES

OZHFS SIMULTANEOUSL Y REDUCF ONE OF A PAIR OF REAL GENERAL MATRICES
TO UPPER HESSFNBERG FORM AND THE OTHER TO UPPER TRIANGULAR
FORM USING AND OPTIONALLY ACCUMULATING ORTHOGONAL
TRANSFORMAT IONS

0711 REDUCE ONE OF A PA IR OF REAL MATRICES FRO M UPPER HESSENBERG
T 1) QUAS I—UPPER TRIANGULAR FORM WHILE MAINTAINING THE UPPER
TRIANGULAR FOR M OF THE OTHER USING AND OPTIONALLY
ACCUMULATING ORTHOGONAL TRANSFORMATIONS

Q7V AL EXTRACT THE GENERALIZED EIGENVALUES OF A REAL MATRIX SYSTEM
WITH ONE MATRIX IN QUASI—UPPER TRIANGULAR FORM AN D THE OTHER
IN UPPER TRIANGULAR FORM USING AND OPTIONALLY ACCUMULATING
ORTHOGONAL TRANSFORMATIONS

OZV EC DETERMINE THE GENERALIZED EIGENVECT ORS OF A REAL MATRIX
SYSTEM WITH ONE IN QUASI—UPPER TRIDIAG ONAL FORM AND THE OTHER
IN UPPER TRIANGULAR FORM USING BACK SUBSTITUTION

RATCP DETERMINE SOME EXTREME ETGENVALUES OF A SYMMETRIC TRIDIAGONAL
MATRIX

REPAKB RACK TRANSF ORM THE FIGENVECTORS OF THAT DERIVED SYMMETRIC
MATRIX DETEPHINED BY PEOUC2

RE8AK RACK TRANSFORM THE EIGEMVECTORS OF THAT DERIVED SYMMETRIC
MATRIX DETERMINED BY REOUC OR REDUC2

REOUC REDUCE A CERT A IN GENERALIZED SYMMETRIC EIGENPROBLEM 10 THE
STANDARD SYMMETRIC EIGENPROBLEM USING CHOLSKY DECOMPOSITION

REOUC2 REDUCE CERTAIN GENERALIZED SYMMETRIC EIGENPROBLEMS TO
STA NDARD SYMMETRIC EIGENPPOBLEMS USING CHOLSKY DECOMPOSITION

PG DRIVER SLJRROIJTINE TO DETERMINE THE FIGENVALUES AND
ETGENVECTORS OF A REAL GE NERAL MATRIX

PG C- DRIVER SUBROUTINE TO DETERMINE THE EIGENVAL UES AND
EIGFNVECTORS FOR THE REAL GENERAL GENERALIZED FIGENPRORLEM
A’X (LA MBOA ) 8’X

PS DRIVER SUBROUTINE TO DETERMINE THE FIGENVALUES AND
EIGFNVECT O RS OF A REAL SYMMETRIC MATRIX 

~~-- ——~~~~—-~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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RSP DO! VER SUB°OUTINE TO DETERMINE THE EIGENVALUES AND
FIGEWVECT OR~ OF A REAL SYMMETRIC BAND MATRIX

DRIVER SUBROUTINE TO DETERMINE THE EIGENVALUES AND
FIGENVECTORS FOR THE PEAL SYMMETRIC GENERALIZED EIGENPROBLEM
A~ X = (LAMBOA )~~B~ X

O~ IVER SUBROUTI NE TO DETERMINE THE EIGENVALUES AND
FIGENVECT ORS FUR THE REAL SYMMETRIC GENERALIZED EIGENPROBLEM
A~ B X  = (LAMRDA ) X

RSGRA DRIVER SUSPOUTINE TO DETERMINE THE EIGENVALUES AND
FIGENVECT ORS FOR THE REAL SYMMETRIC GENERALIZED FIGENPROBLEM
B~ A~ X (LAM BDA ) X

05P DRIVER SUBROUTINE TO DETERMINE THE EIGENVALUES AND
FIGENVECTORS OF A REAL SYMMETRIC PACKED MATRIX

RST DRIVER SUBROUTINE TO DETER MINE THE EIGEWVALUES AND
FIG ENVECTORS OF A PEAL SYMMETRIC TRIOIAGONAL MATRIX

OPIVER SUBROUTINE TO DETERMINE THE EIGENVALUES AND
EIGENVEC TORS OF A CERTAIN PEAL TRIDIAGONAL MATRIX

SVO COMPUTE THE SINGULAR VALUE DECOMPOSITION OF AN ARBITRARY REAL
RECTA NGULAR MA TP IX

TINVT T DETERMINE SOME EIGENVECTORS OF A SYMMETRIC TRIDIAGONAL MATRIX

TOL PAT DETERMINE THE EIGFMVALUES OF A SYMMETRIC TRIDIAGONAL MATRIX

TOt j DETERMINE THE EIGENVALUES OF A SYMMETRIC TRIO IAGONAL MATRIX

TOt . ? DETERMINE THE FIENVALUES AND EIGENVECTOPS OF A SYMMETRIC
TRIDIA G~)NAL MATRIX

T~ B AXt RACK TRANSFOR M THE FIGENVECTORS OF THAT SYMMETRIC TRIDIA GONAL
MATRIX DETERMINED BY TREDI.

TPBAK ~ BACK TRA NSFORM THE FIGENVECTORS OF THAT SYMMETRIC TRIO IAGONA L
MATRIX DETERMINED BY TRED3

TRFUI REDUCE A REAL SYMMETRIC MATRIX TO A SYMMETRIC TRIDIAGONAL
MA TRIX USING ORTHOGONAL TRANSFORMATIONS

TRF D2 RETURN A REAL SYMMETPIC MATRIX TO A SYMMETRIC TRIOIAGONAL
MATRIX ACCUMULATING THE ORTHOGONAL TRANSFORMATIONS

TP FO~ PFDUCF A REAL SYMMETRIC MATRIX , STORED AS A ONE—DI MENSIONAL
AR0AY , TO A SYMMETRIC TRIDIAGONAL MAT RIX USING ORTHOGONAL
TRIDIAGONAL MATR IX USING ORTHOGONAL TRANSFORMATION S

T°IOTR DETERMINE SOME EIGENVALUES OF A SYMMETRIC TRIDIAGONAL MATRIX

TSTUQM DETERMINE SOME EIGEMVALUF S AND FIGENVECTORS OF A SYMMETRIC
TR IDIAGONAL MATRIX
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F UN P A C K

cPFCTAL FUNCTIONAL SUBROUTINE PACKAGE FROM ARGONNE NATIONAL
L A BORAT ORY CONTAINING 24 USER—CALLABL E ROUTINES FOR BESSEL FUNCTIONS,
OAW SCN’S INTEGRAL , ELLIPTIC INTEGRALS OF THE FIRST AND SECOND KI’~O AN D
FXPONEW TIAL INTEGRAL.

REFE~ ENCFSI MAS TEP DOCUMENTS ON FILE IN USER SERVICES.

MACHINE—REA DABL E DOCUMENTATI ON MAY BE PRINTED USING
PROCEDURE ‘DOCTAPE’ (SEE PAGE 1-2).

ROUTINES IN LIBRARY ‘FUNPACK’ INCLUDES

RESIO FUNCTION TO CALCULATE MODIFIED BESSEL FUNCTIONS OF THE FIRST
KIND OF ORDER ZERO , 10(X)

FUNCTION TO CALCULATE MODIFIED BESSEL FUNCTIONS OF THE FIRST
KTNfl OF OPDFR ZERO, EXP (—ABS (X ))~~IO (X ) -

BESTI FUNCTION TO CALCUL A TE MODIFIED BESSEL FUNCTIONS OF THE FIRST
KIND OF ORDER ONE, 11(X)

RESEll FUNCTION TO CALCUL A TE MODIFIED BESSEL FUNCTIONS OF THE FIRST
KIND OF ORDER ONE, EX P(-ABS (X)) I1(X)

RESJQ FUNCTION TO CAL CULATE BESSEL FUNCTIONS OF THE FIRST KIND OF
ORO~ R ZERO, J 0(X)

FUNCTI ON TO CALCULATE BESSEL FUNCTIONS OF THE FIRST KI ND OF
ORDER ONE, J 1(X )

B FSK O COMPUT E MOD IFIED BESSEL FUNCTIONS OF THE SECOND KIND OF ORDER
ZFRfl, ‘< 0(X), FOP REAL, POSITIVE X

RFSFKO COMPUTE MODIFIED BESSEL FUNCTIONS OF THE SECOND KIND OF ORDER
7E~~fl, EXP (X)~~K 0 X - , FUR REAL , POSITIVE X

COM PUTE MOD IFIED BESSEL FUNCTIONS OF THE SECOND KIND OF ORDER
UHF , ‘ < 1 (X ) ,  FOR REAL, POSIT IVE X

RF~~FK1 COMPUTE MODIFIED BESSEL FUNCTIONS OF THE SECOND KIND OF ORDER
ONE, EXP (X)*KI (X), FOR °EAL, POSITIVE X

9F~~Y S’JB~ OUTINE TO COMPUTE BESSEL FUNCTIONS OF THE SECOND KIND OF
NON—NEGAT IVE ORDER, Y - SUB -NU (X ) ,  FO R REAL, POS ITIVE X (SEE
YPIU)

lA W FUNCTION TO COMPUTE DAWSON ’S INTEGRAL FOR ALL REAL ARGUMENTS

_ _ _ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~--~~~~~~ ---~~~~~ --~~~~--
. -
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FLIFE COMPUTE COMPLETE COMPLETE ELLIPTIC INTEGRALS OF THE SECOND
KIND , E (CAYSD)

ELT~~1 COMPUTE COMPLETE ELLIPTIC INTEGRALS OF THE SECOND KIND ,
E(CAY~’2)

FLIFM COMPUTE COMPLETE ELLIPTIC INTEGRALS OF THE SECOND KIND ,
E(i—ETA )

ELIPK COMPUTE COMPLETE ELLIPTIC INTEGRALS OF THE FIRST KIND,
CA VS 0)

FLI KI COMPUTE COMPLETE ELLIPTIC INTEGRALS OF THE FIRST KIND,
K (CAY~ 4?)

ELIK M COMPUTE COMPLETE FLLI~ TIC INTEGRALS OF THE FIRST KIND,
‘< (1—ETA)

Ft COMPUTE EXPONENTIAL INTEGRA L, E I(X )

FONE COMPUTE EXPONENTIAL INTEGRAL , E—SUB—t (X )

EXPEl COM PUTE EXPONENT IAL INTEGRAl , E X P ( — X ) ~~EI(X )

MONECR ERROR HANDLING FACILITIES, INCLUDING USER INTERACTION , FOR
FU NP AC 1<

PSI FUNCTION TO COMPUTE LOGARITHMIC DERIVATIVE OF THE GAMMA
FUNCTION FOR REAL ARGUMENTS

YM U rUNCTION TO COMPUTE BESSEL FUNCTIONS OF THE S ECOND KIND OF
NON—NEGATIVE REAL ORDER, Y—SU R-NU (X ), FOR REAL, POSITIVE X
(SEE RESY)

j
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IMSL (PROPRIETARY )

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

.A NALYSIS OF EXPERIMENTAL OFSIGN DATA

.PANOCM NUMBERS, GENERATION AND TESTING

.STA TISTICS, BASIC, NON—PARAMETIC, SPECIAL FUNCTIONS

.RFGRESSION ANALYSI S

.OTF FEPE NTTAL EQUATIONS, INTERPOLATION, APPRGXIMATION, SMOOT4ING

.1!NFA P ALGEBRAIC EQUATIONS

.VFCT OR MATRIX ARITHMETIC
EOTTTO N ~ O~ TMSL CONTAINS ALL PREVIOUS UPDATES AND INCLUOES 39 NEW
SUBROUTINES.

RFFFRENCESI THE IMSL LIBRARY , VOLU MES I AND 2.

SHORT MACHINE—READABLE DOCUMENTATION MAY BE PRINTED
u SI NG PROCEDURE ‘DOCTAPE ’ (SEE PAGE 1—2).

ROUTINES IN LIBRARY ‘IMSL ’ INCLUDE S

A RA LA T ANALYZE BALANCED LATTICE DESIGN DATA. (ENTRY IN AB I8AM )

A R IPAM ANALYZE BALANCED INCOMPLETE BLOCK DESIGN DATA

A CPOA# ANALYZE ONE—WAY CLASSIFICATION DESIGN DATA

ACT~~ I COMPUTE CONTRAST ESTIMATES AND SUMS OF SQUARES

AFA CA M COMPUTE SUNS OF SQUARES AND DEGREES OF FREEDOM FOR ALL
EFFECTS IN A FULL FACTORIAL PLAN

AF ACM N COMPUTE A COMPLETE SET OF MEANS FOR ALL EFFECTS IN A FULL
FACTOR IAL PLAN (ENTRY IN AFACAN )

A FACT FULL FACTORIAL PLAN ANALY SIS — EASY To USE VERSION

AGBACP A NALYZE BALANCED COMPLETE STRUCTURE ~ESIGN DATA

AGLMOD COMPUTE PARAME TER ESTIMATES , CORRESPONDING
VA RTANCE—COVAQIANCE MATRIX ESTIMATE AND SUM OF SQUARES, FOR A
GENERAL LINEAR MODEL

AGV ACL COMPUTE A ONE OR TWO—SIDED INTERVAL ESTIMATE OF A VA~ IA NCE
COMPONENT

AGX PMM FIND EXPECTED MEAN SQUARE, DEGREES OF FREEDOM , TEST TER M AND
ITS DEGREES OF FREEDO M FOR EACH MODEL TERM IN A BALANCED
COMPLETE EXPERIMENTAL DESIGN STRUCTU RE MODEL (ENTRY IN
AGX PMS)

AGXP NS FIND EXPECTED MEAN SQUARE, DEGREES OF FREEDOM , TEST TERM A1 40
DEGREES OF FREEDO M, F—VALUE, AND VARIANCE COMPONENT ESTI MATE
FOR EAC H TERM IN ANY BALANCED COMPLETE EXPERIMENTAL DESIGN
STRUCTURE MODEL
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A L~~CA N ANALYZE LAT I N SOUARE DESIGN DATA

A ’ IFA P4S PREPARE A SET OF UNBALANCED DATA FOR ANALYSIS BY THE METHOD
OF ‘PNWEIGHTED MEANS

A NCCV I  C OV A R IAN CF ANALYSIS FOR ONE — WAY CLASSIFICATION DESIGN DATA

&WE~ TE A NALYZE COMPLETELY NESTED DESIGN DATA WITH EQUAL NUMBERS IN
THE S~J3CLASSF~

A NF5TU ANALYZ E COMPLETELY NESTED DESIGN DATA WITH UNEQUAL NUMBERS IN
THE SUBCL A SSES

A OPCR RE ORDERING OF THE DATA OBTAINEO FROM ANY BALANCED COMPLETE
EXPERIMENTAL DESIGN

A DCBA N ANALYZE TWO—WAY CLASSIFICATION DESIGN DATA

A SNKMC PERFORM STUOFNT—NEW MAN—KEULS MULTIPLE COMPARISON TEST

BDC CUI TALLY OBSERVATIONS INTO A ONE—WAY FREQUENCY TABLE

BOC CU’ TALLY OBSERVATIONS INTO A TWO—WAY FREQUENCY TABLE

RDTR CI TRANSGENERATF THE COLUMNS OF A MATRIX — IN CORE VERSION

BOIRGO TRANSG ENFRATE THE COLUMNS OF A MAT RIX — OUT OF CORE VERSION

BEC OR! CALCULATE MrANS , STANDARD DEVIATIONS, A ND CORRELATION
COErFICIENTS — IN CORE VERSION

- 
REC ORD CALCULATE MEANS , STA NDARD DEVIATIONS , AND CORRELATION

COEFFICIENTS — OUT OF CORE VERSION

BE CCVM CALCULATE MEANS AND VA RIANCE—COVA RIANCE MATRIX

3rCT Q  FSTIMATE RHO IN A BIVARIATE NORMAL POPULATION (TETRACHORIC
COPOFLATION COEFFICIENT ) WITH GROUPED OBSERVATIONS

BECV II COMPUTE VARIANCES AND COVAR IANCE S OF LINEAR FUNCTIONS — IN
CORE VERSIO N

RFCVIO COMPUTE VARIANCES AND COVAR IANCES OF LINEAR FUNCTIONS - OUT
OF CORE VERSION

BFG~ PS CALCULATE THE FIRST FOUR MOMENTS FOR GROUPED DATA ON EQUAL
CLASS INTERVALS AND THE CORRESPONDING CORRECTED MOMENTS USING
SHEPPARD’S CORRECTIONS

RF!GDP ESTIMATE BASIC STATISTICAL PARAMETERS USING GROUPED DATA

BE!Ur,R ESTIMATE BASIC STATISTICAL PARAMETERS USING UNGROUPED DATA

PELBIM INTERVAL ESTIMATE OF THE PARAMETER P OF THE BINOMIAL
DISTRIBUTION

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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BELPOS INTERVAL ESTIMAT E OF THE PARAMETER , LAMBDA. OF THE POISSON
DISTRI 3UTION

CALCULATE MEANS , SIMPLE REGRESSION COEFFICIENTS, THEIR
IMTFPCEPTS, STANDARD ERRORS OF THE REGRESSION COEFFICIENTS,
AND STANDARD DEVIATIONS FOR ARRAYS WHICH CONTAIN MISSING
VALUES ( IN CURE VERSION )

BE P’TR’) CALCULATF MEANS, SIMPLE REGRESSION COEFFICIENTS, THEIR
INTERCEPTS, STANDARD FRROPS OF THE REGRESSION COEFFICIENTS,
A ND STANDARD DEVIATIONS FOR ARRAYS WHICH CONTAIN MISSING
VAL UE S (OUT OF COR E VE RSION)

CALCULATE MEANS, CORRELATION COEFFICIENTS, STANDARD
DEVIATI ONS AND THIRD AND FOURTH MOMENTS FOR ARRAYS WHIC H
CO NTA IN MISSING VALUES (IN CORE VERSION )

BrMJ4 O CALCULATE MEANS, CORRELAT ION COEFFICIENTS , ST ANDARD
DEVIATIONS AND THIRD AND FOURTH MOMENTS FOR A R RAYS WHICH
CONTAI~ MISSING VALUE S (OUT OF CORE VERSION )

UAK E LOCATION ( MEAN ) INFERENCE S USING A SAMPL E FROM A NORMAL
POPU LATION WITH KNOWN VARIANCE

BFM~ CN MAKE MEAN AND VARIANCE INFERENCES USING A SAMPLE FROM A
NORMAL POPULATION

MA ’<F VARIANC E INFERENCES USING A SAMPLE FROM A NORMAL
POPULATION WITH KNOWN M~ AN

RFPATN MAKE MEAN AND VARIANCE INFERENCES USING SAMPLES FROM EACH OF
TW O NORMAL POPULATIONS W ITH UNEQ UAL VARIANCES ( ENTR Y IN
RE PATS)

PF PATS MAKE MEAN AND VARIANCE INFERENCES USING SA MPLES FROM EA CH OF
TWO NORMAL POPULAT IONS WITH UNEQUAL V A R I A N C E S ,  ALLOW ING ANY
LINEAR RELATIONSHIP BETWEEN THE POPULATION MEA NS A ND AN Y
MULTIPLICATIVE LINEAR RELATIONSHIP BETWEEN THE POPULATION
V ARI ANCES

BE PFTN MAKE MEAN AND VA R IANCE INFERENCES USING SAMPLES FROM EACH OF
TWO NORMAL POPULATIONS WITH EQUAL VARIANCES (ENTRY IN
B~ PFTS)

BFP~ TS MA KE MEAN AND VARIANCE INFERENCES USING SAMPLES FROM EACH OF
TWO NORMAL POPULATIONS WITH EQUAL VAR IANCES, ALL OWI NG A NY
LIN~ AR RELATI ONSHIP BETWEEN THE POPULAT ION MEANS

COMPUTE A BISERIAL (AND POIr4T—BISERIAL ) CORRELA TION
COEFFICIENT BETWEEN VARIABLES, ONE OF WHICH IS QUALITE~(IVELY(B INARY ) O IQ HOTCM TZEO, AND THE OTHER IS NUMERICA LLY
MEASUPABLE AN D CLASSIFIFD

Cr~MOUT~ A BISERIAL CORRELATI ON COEFFICIENT 3ETWEEM VARIABLES,
ONE OF WH ICH IS QUALITATIVELY DICHOTOMIZED AND THE OTHER
NUMERICAL LY OR Q U A L I T A T I V E L Y  CLASS IFIED, NO T N E C E S S A R I L Y
O°O~ QE1

“- - - -- -.
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CR NRHQ MAX IMUM LIKELIHOOD ESTIMATE OF THE CORRELATION COEFFICIENT
US ING A CONTINGENCY TABLE DERIVED FROM A BIVARIATE NORMAL
POPULAT ION

EVA LU A TF A QUANT ITY PROPORTIONAL TO THE NATURAL LOGARITHM OF
THE LIKFLIH000 OF A CONTINGENCY TABLE DERIVED FRO M A
RIVAR IATE NORMAL POPULATION

CTPB YC ANALYS IS OF CONTINGENCY TABLE

DA ~~CV U AUTOM AT IC STEP CHANGE MERSON DIFFERENTIAL EQUATION SO LVER —

OX/DT F(X ,T), X(A )~~XO

DBCEVU BICURIC SPL INE MIXEO PARTIAL DERIVATIVE EVALUATOR

DBCOO’J COMPUTE AM APPROXIMATE DOUBLE INTEGRAL TO A GIVEN TABLE OF
DATA USING A NATURAL BICUB IC SPLINE INTERPOLANT

~)CAUR F T NT EG °A T E F(X )  FROM A TO 8, USING CAUTIOUS ADAPT IVE  ROMBE RG
EXTRA DOLATION

UCSFV IJ EVALUATION OF FIRST AND SECOND DERIVATIVES OF A CUBIC SPLINE

INTEGR A TE A CUB IC SPLINE BETWEEN LIMITS A AND B

OO En5 FIRST ORDE R DIFFERENTIAL EQUATION SOLVER — THE METHOD OF
BUL IWSCH — STOER FOP DY/OT = F (V ,T)

DV~~R K SOLUTION OF A SYSTEM OF FIRST ORDER ORDINARY DIFFERENTIAL
EQU ATIONS O~ THE FORM DY/OX = F (X ,Y) WITH INITIAL CONDITIONS
(A RtJNGF-VU TTA METHOD BASED ON VERNER’S FIFTH AND SIXTH ORDER
PA IR OF FORMULAS IS USED)

FIRST ORDE P DIFFERENTIAL EQUATION SOLVER— GEAR’S METHOD FOR
!)X/OT=~ (X ,T)

~BAI . AC BA LANC ES A COMPLEX GENERAL MATRIX AND ISOLATES EIGEMVALUES
WHENEVER POSS IBL E

F RALA F  ~A LANC E A REAL MATRIX  A

FPPC~ C BACKTRAMS FORM THE FIGFNVFCTORS OF A BALAN CED COMPLEX GENERAL
MAT R IX

rqp (~~~r RACK IRAN SFOR M FIGrNV ECTO RS OF A BALANCED MATRI X

EHPCKF ~AC KTRANSFOPM THE EIGFNVFCTORS OF THE UPPER HESSENBERG MAT RIX
F~ UND IN FHESSF

FHPCKH ~A C KT RAN SF ORM THE E IGENVECTORS OF A REAL SYMMETRIC
TR IUIA GONA L MA TRIX OBTAINED FROM A HERMITIAN MATRIX

FHFS~ C R~ OUCT ION OF A COMPLEX MATRIX TO COMPLEX UPPER HESSENBERS
FORM 

~~~~~~~~~~~ - — - - - - -~~~- - - -— - - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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EHFSSF REDUCE A NONSYMMETRIC MATRIX TO UPPER HESSENBERG FORM BY
()QT HOGO NAL TRANSFORMATIONS

EHO RKS PERFORM A BACK TRANSFORMATION TO FORM THE EIGENVECTORS OF THE
ORIGINAL SYM METRIC MATRIX FROM THE EIGENVECTORS OF THE
TR ID IAGO NA L MATRIX

EHOUSH REDUCTION OF A COMPLEX HERMITI4N MATRIX TO A REAL SYMMETRIC
TRIDIAG ONAL MATR IX

EHC(JSS REDUCE A SYMMETRIC MATRIX A TO SYMMETRIC TRIDIAGONAL FORM
USING HOUSEHOLDER’S REDUCTION

ETr~CC CALCULATE EIGENVALUES AND (OPTIONALLY ) ETGE NVECTORS OF A
COMPLEX GENERAL MATRIX

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

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

E I(R~ CALCULA TE ETGE NV ALUES AND (OPTIONALLY ) EIGENVECTO RS OF A REAL
SYMMETRIC MAT RIX

E TG ZC CALCULATE EIGENVALUES AND (OPTIONALLY )  FIGENV ECTOR S OF A
SYSTEM A~ X=LA MBDA~~B~ X WHERE A AND B ARE COMPLEX MATRICES OF
ORDER N

EIG?F CALCULATE EIGENVALUES AND (OPTIONALLY ) EIGENVECTORS OF A
SYST EM A~ X=LA MB DA ’ B~ X WHERE A AN D B ARE REAL MATRICES OF
ORDER N

FLPHIC COMPUTAT ION OF ALL EIGENVALUES OF A COMPLEX UPPER HESSENBERG
MATR IX

FLRH2C COMPUTE THE ETGENVALUES AND EIGENVECTORS OF A COMPLEX UPPER
HFSS ENBERG MATRIX AND BACK TRANSFORM THE EIGENVECTORS

ELX HC REDUCE TWO COMPLEX MATRICES, A AND B, S IMULTANEOUSLY, A TO
UPPER HESSENBE RG AND B TO UPPER TRIANGULAR FORM

FL ?VC CA LCULATE THE EIGENVALUE S AND, OPTIONALLY , EIGENVECTORS OF
THE SYSTEM A~~Z=LA MBOA’B’Z WHERE COMPLEX MATRIX A IS UPPER
HESSEN8ERG AND COMPLEX MAT RIX B IS UPPER TRIANGULAR

EOPHIF FIND THOSE FIGENVECTORS OF A REAL UPPER HESSENBERG MATRIX
CORRESPONDING TO SPECIFIED EIGEMVALUES

FQPH3F FIND THE EIGENVA LUES AND (OPTIONALLY ) EIGE NVECTO RS OF A
RE A L  U~ PEP HESSENBERG MATRIX

FOPTIS COMPUTE THE SMALLEST FIGENVALUES OF A SYMMETRIC TR ICIA GONAL
MA TR IX USING THE OR A LGORITHM

FOPT2S FIND THE FIGENVALUES AND (OPTIONALLY ) FIGENVECT ORS OF A
T RIDIAGONAL MATR IX , I, US ING THE DL METHOD

— -  -
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EQPT3S GIVEN A TRIP IAGONAL MAT °I~ T, FIND P1 AND LAMDA (I ) ,I= i,...,M
WHERE M IS THE SMALLEST INTEGER SUCH THAT ABS (LAMOA (1))+ ....
A~~~(LAMOA ( M)) IS GREATER THAN OR EQUAL TO THE AB S (VAL IJE ) AN D
LA MUA (1),...,LA MPA(M ) ARE THE SMALLEST M EIGENVALUES OF T AND
<V ALUE, AS SPECIFIED E~Y THE USER

FC7CF REDUCE TWO MATRICES, A A ND B, SIMULTANEOUSLY , A TO UPPER
HESSENBFRF, AN D B TO UPPFR TR IANGULAR FORM

07 ITERATION — PEDUCF AN UPPER HESSENBERG MAT R IX A TO
QUASI-UPPER TRIANGULAR FORM WHILE KEEPING MATRIX ~
TPIAMGULAR

FQZ VF CALCULATE THF FIGENVALUES AND, O°TIONALLY , EIGE NVFCT ORS OF
THE SYSTEM A~ 7 LAMR QA ~ B~ Z WHERE A IS QUASI—UPPER TRIANGULAR
A ND B IS UPPEP TRIANGULAR

FF CSIN COMOUTE THE SINE AND COSINE TRANSFORMS OF A SET OF REAL DATA

THIS SUBROUTINE PERMUTES A COMPLEX DATA VECTOR IN REVERSE
BINARY ORDER TO NORMAL ORDER. THE ROUTINE CAN ALSO BE USED
TO PER MUTE A COMPLEX DATA VECTOR IN NORMAL ORDER TO REVERSE
BINARY ORDER SINCE THE PERMUTATION IS SYMMETRIC.

COMPUTE THE FAST FOURIER TRANSFORM OF A DATA VECTOR

F~ TR COMPUTE THE FAST FOURIER TRANSFORM OF A REAL DATA SEQUENCE

FFT? COMPUTE THE FA ST FOURIER TRANSFORM , GIVEN A COMPLEX VECTOR OF
LENGTH EQUAL TO A POWER OF TWO

F~~T2RV COMPUTE THE FAST FOURIER TRANSFORM , GIVE N A COMPLEX VECTOR OF
LENGT H E ()UAL TO A POWER OF TWO (DATA IN REVERSE BINARY ORDER)

FTA P PS PRELIMINARY ESTIMATION OF THE AUTOR EGRESSIVE PARAMETERS IN AN
A R IMA STOCHASTIC MODEL

F TA L J T O  GIVEN A TIME SERIES 
- 

COMPUTE 1. THE MEAN AND VARIANCE, 2.
THE AUT OCOVARIA NCES, 3. THE AUT OCOVARI ANCES AN D
AUTUCORRELATI ONS , £~~• THE PARTIAL AUTOCORRE L.ATIONS.

USING A FITTED AR IMA STOCHASTIC MODEL , COMPUTE TIME SERIES
FORECASTS AN D PPOBAB ILITY LIMITS FOR LEAD TIMES
1,2,3,...,LV(5)

FTrcP’P NON—SEA SONAL ARI MA STOCHASTIC MODE L ANALYSIS FOR A SINGLE
TIME SERIES WITH FULL PARAMETER ITERATION AND MAXIMUM
LIKFLIH000 ESTIMATION

GIVEN TWO MUTUALLY STATIONARY N CHANNEL TIME SERIES, CO MP U T E
A SELECTED SUBSET OF THE MEANS AN D VARIANCES,
CROSS—C OVA RIANCE S , AND C~ OSS—CORPELATIONS

FTCPXY COMPUTE A SINGLE COO SS—COVA RIANCE OF TWO MUTUALLY STATIONA RY
T TM ~ SE~~IFS
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FTF FT-t F~ ST FOURIE R TRAN SFORM ESTIMATES OF POWER SPECTRA AN D
CROSS—SPECTRA OF TIME SERIES

FTFPFr) ~t NC,LE OP MPJLTICHA NNEL TIME SERIES ANA LYSIS IN THE TIME AND
FQFPUENCY DOMAINS

FTF (JNC PPOVIDE FUNCTIONAL COMMUNICATION BETWEEN FTMA PS AND ZSYSTM
(NOT A STANO—ALONE ROUTINE )

FTGFNI  ~ENEPATE A TIME SERIES FOR A GIVEN AR IMA STOCHASTIC MODEL

rIKA IM KA LM A N FILTERING

FTP~~PS PPSELI M INAR Y ESTIMATION OF THE MOVING AVERAGE PARAMETERS IN AN
ARI MA STOCHASTIC MODEL

FT~’AX1 MAX IMUM LI KELIHOOD ESTIMATION OF AUTOREGRESS IVE AND MOVING
AVERAGE PARAMFTERS IN AN AR IMA STOCHASTIC MODEL

FT PCJI F TIME SERIES TPANSFOPMDTION AN O DIFFERENCING

~ T STMP NON—SEASONAL ARIM4 STOCHASTIC MODEL ANALYSIS FOR A SINGLE
TIME SERIES

CT TPAN PREL IMINARY PARAMETER ESTIMATES FOR AN UN IVARIATE TRANSFER
FUNCTION MODEL

FTW~ TN SINGLE CH A NNEL W EINER FORECAST

r~rWFNM COMPUTE THE LEAST SQUARES ESTIMATE OF MULTICHANNEL WEINE R
FILTER COEFFICIENTS

FTWF~ X MAXIMUM LIKELIHOOD PARAMETER ESTIMATES FOR A MULTI-C HANNEL,
SINGLE OUTPUT TIME SERIES MODEL

GFIT CHI—SQUA PED GOODNESS OF FIT TEST

GG~~MA GENERATE GAMMA (A ,1) PSEUDO—RANDOM DEVIATES . THIS CODE CAN
ALS O BE USE D TO GENERATE EXPONENTIAL, CHI—SQUARED, CHI, BETA ,
T, A ND F DEVIATES.

GGPTN GENERAT E ONE BINOMIAL PSEUDO RANDOM DEVIATE

GG PNB GEMERAT F NEGAT IVE BINOMIAL PSEUDO-RANDOM OEVIATES

GGPT A GENERATE N DEVIATES DISTRIBUTED BETA (P ,Q) (REJECTION METHOD )

GEN ERATE CAtJCHY PSEPJQC— RA NDOM DEVIATES

!GrA U GENERATE ONE CHI— SQUARED DEVIATE WITH N DEGREES OF FREEDOM

(Y
~FC M GENERATE GFOMFTPIC PSEUDO—RAN DOM DEVIATES

I

-- ---— -~~~~~~--
-—- 
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G G E X ~ GENERATES EXPONENTIAL DEVIAIES WITH MEAN XM AND STANDARD
DEVIATI ON XM . THE DISTRIBUTION FUNCTION IS P=1—EXP (-X/XM ).
WHERE X TS GØEA TER THAN OR EQUAL TO ZERO. THIS ROUTINE USES
UNI~ ORM (1),1) DFVIATFS IN VFCTOR R, GENERATED BY GGUB, A ND
TRANSFORMS USING —1 X P (Y).

GGHYP GENFRATE HYPEPGEOMETRIC PSEUDO—RANDOM DEVIATES

GGMUL GENFRATE ONE MULTINOPIIAL PSEUDO—RANDOM DEVIATE

GGNL N GENERATE LOG NORMAL PSEUDO—RANDOM DEVIATES

GENERATE NORMAL DEVIATES BY THE POLAR METHOD

GGNCF GENERATE ONE NORMAL (0,1) PSEUDO RANDOM NUMBER BY INVERTING
THE NORMA L PROBABILITY DISTRIBUTION. GGUB (CODED INTERNALLY )
PROVIDES THE UNIFCR M PSEUDO RANDOM DEVIATE.

GENERATE PSEUDO—NORMAL RA NDOM NUMBERS

GGNc M MULTIVARIA TE NORMAL DEVIATE GENERATOR. ENTRY GGNRM SHOULD BE
USED ON THE FIRST CALL TO FACTOR THE SIGMA MATRIX AND
GE NEPATE DEVIATES.

Gr,NR~~1 W ULTIV A PIA T E NORMAL DEVIATE GENERATOR. ENTRY GGNRM1 SHOULD
BE USED ON A LL RUT THE FIRST CALL,  IF MULTIPLE CALLS ARE
NECESSARY . (ENTRY IN GGNPM)

3 GGP CS H GENFRATE ~OT SSON RANDOM DEVIATES

H G G POSR r,FNEPATE POISSON RANDOM DEVIATES

GGSPP S’iMPLF UNIFORMLY FROM THE SURFAC E OF TH E UNIT THREE OR FOUR
SPHERE

GGT c ’8J GENFPAT E GAMMA RAND OM DEVIATES (REJECTION METHOD )

GE NERATE N GAMMA (A ,B) DEVIATES (ENTR Y GGTMA 1 SHOUL D BE
USED ON THE FIRST CALL FOP A GIVEN A AND B)

GG TMA ~ GENER ATE N GAMMA (A ,B) - DEVIATES (E NTRY GGTMA2 SHOUL D BE
USED ON ALL BUT THE FIRST CALL IF MULTIPLE CALLS ARE
NECESSARY FOR THE SAME A AND B) (ENTRY IN GGTMAI )

GG~~~T GENERATE TRIANGU LAR PSEUDO—RANLOM DEVIATES

Gr 1JP BASIC IJNIFORM (0,1) PSEUDO—RANDOM NUMBER GENERATOR

GGUPV BASIC UNIFORM (0 ,1) PSEUDO—RANDOM NUMBER GENERATOR (FUNCTION
FORM OF ROUTINF GGUB) . GGUBF (ISEED) PROVIDES THE SAME
r~c V T A T E  AS OO~ S GGUBUSEED ,1,R). REFER TO THE DOCUMENT FOR
GGUR FOP MORE DETAILED INFORMATION.

GGU4 G~ P4EPATE ~HUFFLFO UNIFORM (0,1) PSEUDO—RANDOM DEVIATES

— -

~ 
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G G V A CR GENERATE IOP(~~
) RANDOM DEVIATES FROM THE DISTRIBUTION OF ANY

CONT INUOUS RANDOM VARIABLE HAVING A STRICTLY MONOTONE
INCREASING DISTRIBUTION FUNCTION (OF)

GGW F I GENERATE W EIBULL PSEUDO—RANDOM DEVIATES

GT C N DETERMINAT ION OF SA MPL E SIZE OR NUMBER OF CLASS INT ER VALS

GTOO O—SOUARE TALLY (ENTRY IN GTOOI)

GT OCI SAME A S GT DD, BUT MUST BE USED IN THE FIRST OF A SERIES OF
CALL S TO G TD D

GT D2T fl—S OUAR E TEST

GT WN MOMENTS AND STANOARO IZ ED MOMENTS (ENTRY IN GTMNI

GTMN1 SANE AS GT MN , BUT MUS T SE REFERENCED IN THE FIRST OF A SERIES
OF CALLS TO GT MN

GY NOR TEST FOR NORMALITY OF RANDOM DEVIATES

GT P8C COUNTS THE NUMBER OF ZERO BITS IN A GIVEN WORD R

GTP KP GE NERATE A TABLE OF PROBABILITIES THAT, OF N ELEMENTS, EACH
QF WHICH CA N TAK E ON TWO STATES, H ARE IN ONE STATE AND N—M
ARE IN THE OTHER STATE. H RANGES THROUGH THE VALUES
0,1,...,K, WHERE K N—M IF N IS EVEN AND N—M—i OTHERWISE.
GTPKP IS USED TO PREPARE EXPECTED VALUES FOR THE POKER TEST.

GIRL POKER TEST TALLY OF HAND TYPES AND STATISTICS

GTPC K POKER TEST

GTP RT TALLY OF COOR DINATES (RU), R (I+I)) OF RANDOM NUMBERS

r,TPST PAIRS OF GOOD’S SERIAL TEST

GT R N PUNS TEST

GTRT T A L L Y  oc NUMBER OF RUNS. IF THE SEQUENCE OF NUMBERS FITS
INTO COPE ONL Y THIS ENTRY IS USED. ( ENTRY IN GTRTM )

GT RT M TA LLY OF NUMBER OF RUNS. T HIS ENTRY USED WITH GTRT IF
SEQUENCE OF RANDOM NUMBERS DOES NOT FIT IN CORE.

GT~ RT TALLY OF COORDINATES (R(I),R (I+L)) OF RANDOM NUMBERS (ENTRY
IN GT PRT)

GITRI TALLY OF TRIPLETS

GTTT TRIPLETS TEST

IBrFVU EVALUATION OF A BICUBIC SPLINE

IBCICU RICURIC SPLINE TWO—DIMENSIONAL COEFFICIENT CALCULATOR

_  ~-
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IBCIEU BICUBIC SPLINE TWO—DIMENSIONAL INTERPOLATOR

ICSFV U EVALUAT ION OF A CUBIC SPu ME

ICSFKU LEAST SQUARES APPROXIMATION BY CUBIC SPLINES — FIXED KNOTS

tcsiru INTEPPOLATORY APPROXIMATION BY CUBIC SPLINES WITH A RBITRARY
SECOND DERIVATIVE END CONDITIONS

ICSMCU ONE—DIMENSIONAL DAT A SMOOTHING BY ERROR DETECTION

ICSSCtJ CUBIC SPLINE DATA SMOOTHI NG

ICSV KU LEAST SQUARES APPROXIMATION BY CUBIC SPLINES — VARIABLE KNOTS

IOHSCU ONE—DIMENSIONAL QUASI—CUBIC HERMITE INTERPOLATION

TRA TCU °ATI ONAL WEIGHTED CHE BYSHFV APPROXIMATION OF A CONTINUOUS
F(JNCT ION

IF OTIS MATRIX DECOMPOSITION , LINEAR EQUATI ON SOLUTION — SPACE
- FCONOMIZFP SOLUTION — BAND STORAGE MODE

LECT 1C MATRIX DECOMPOSITION , LINEAR EQUATION SOLUTION — SPACE
FCONOMIZEP SOLUTION — COMPLEX MATRICES

LFCTIF LINEAR EQUATION SOLUTION — FULL STORAGE MODE — SPACE
FCONOMIZFR SOLUTION

LECT 1P LINEAR EQUATION SOLUTION — SYMMETRIC STORAGE MODE — SPACE
ECONOMIZER SOLUTION

IEDT 2B MATRIX DECOMPOSITION , LINEAR EQUATION SOLUTION — HIGH
ACCURACY SOLUTION — RAN D STORAGE MODE

LFCT 2C MA TRIX DECOMPOSITION , LINEAR EQUATION SOLUTION — HIGH
ACCURACY SOLUTION - COMPLEX MATRICES

LFCT2F LI NEAR EQUATION SOLUTION — FULL STORAGE MODE — HIGH ACCURACY
SOLUTION

IFCT2 P LINEAR EQUAT IONS SOLUTION — SYMMETRIC STORAGE MODE — HIGH
ACCURAC Y SOLUTION

IECIFB LINEAR EQ UATION SOLVER — SYMMETRIC BAND STORAGE MODE — SPACE
ECONOMIZER SOLUTION

LECIS MAT RIX DECOMPOSITION , LINEAR EQUATION SOLUTION — SPACE
ECONOMIZER SOLUTION — SYMMETRIC STORAGE MODE — INDEFINITE
MAT R ICES

LFQ?PR LINFAR EflUATI~~N SOLUTIO N — SYMMETRIC BAND STORAGE MODE — HIGH
ACC URACY SOLUTION

LEC2 S MAT R IX DECO MPOSITION , L INEAR EQUATION SOLUTION — HIGH
ACCURACY SOLUTION — SYMMETRIC STORAGE MODE — INDEFINITE
MATRICES 

-- _ _ _ _
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LINV IF INVERSION OF A MATRIX - FULL STO RAGE MODE — SPACE ECONOMIZER
SOLUTION

LIP4V1P INVFRS ION OF A POSITIVE DEFINITE SYMMETRIC MATRIX — SYMMETRIC
STORAGE MODE — SPACE ECONOMIZER SOLUTION

LINV2F INVERSION OF A MATRIX — FULL STORAGE MODE — HIGH ACCU RACY
SOLUT ION

LINV2 P INV FRS ON OF MATR IX — SYMMETRIC STORAGE MODE— HIGH ACCURACY
SOLUTION

LINV 3F MATRIX DECOMPOSITION, MATRIX INVERSION, LINEAR EQUAT ION
SOLUTION, A ND DETERMINANT EVALUATION

LI NV3P IN—PLACE MATPIX INVERSION AND LINEAR EQUATION SOLUTION —

POSITIVE DEFINITE MATR IX — SYMMETRIC STORAGE MODE

LINIPB INVERSION OF A MATRIX — SYMMETRIC BAND STORAGE MODE — SPACE
ECONOMIZER SOLUTION

LIN2PS INVERSION OF A MATRIX — SYMMETRIC BAND STORAGE MODE — HIGH
ACCURACY SOLUTION

LLSCA R LEAST SQ UARES SOLUT ION OF OVERDETER MIME D SYSTEM OF LINEAR
EQ UAT IONS

IPSO OR PSF’JOD—INVERSE OF A MATRIX

LSV A L ~ S INGULAR VALUE DECOMPOSITION OF A MATRIX

LUDA PS 1(1 DECOMPOSITION OF A POSITIVE DEFINITE SYMMETRIC BAND MATRIX
- CHOLESKY DECOMPOSITION

LUOATF LU DECO MPOSITION BY THE CROUT ALGORITHM WITH OPTIONAL
ACCURACY TEST

LUOV CP CHOIES4(Y DFCOMPOSITION OF A MATRIX — SYMMETRIC STORAGE MODE

LUFIME ELIMINATION PART OF SOLUTION OF AX ~~3 
— FULL STORAGE MODE

LUELP’P ELIMINATTON PART OF THE SOLUTION OF AX zB — SYMMETRIC STORAGE
MODE

LU ELP~ EL IMINATION PORTION OF THE SOLUTION OF AX B SYMMETRIC BAND
STO RAGE WOOF

LUPF~~ REFINEMENT QF SOLUTION TO LINEAR EQUATIONS - FULL S TO RA GE
MODE

LURFF° REF INEMENT OF SOLUTION TO LINEAR EQUATIONS — SYMMETRIC
STORAGE MODE

LUPFPS REFINEMENT OF SOLUTION TO LINEAR EQUATIONS — SYMMETRIC BAND
STORAG E MODE

MDPFTA INCOMPLETE BETA PROBABILITY DISTRIBUTION FUNCTION

_ _ _ _ _ _ _ _ _ _
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MOBFT T INVERSE INCOMPLETE BETA PROBABILITY DISTRIBUTION FUNCTION

M UPTP ~ BIN OMIAL PROBABILITY DISTRIBUTION FUNCTION

MOBMOR BIVAPIATE NORMAL PROBABILITY DISTRIBUTION FUNCTION

MUCH CHI—SQUARFO PROBABILITY — NON—INTEGER DEGREES OF FREEDOM

MUCH ! INVERSE CHI—SQUAPED PROBABILITY DISTRIBUTION FUNCTION

MDFP F PROBABILITY DISTRIBUTION FUNCTION

MOEDRE F PROBABILITY DISTRIBUTION FUNCTION

MUFI INVERSE F PROBABILITY DISTRIBUTION FUNCTION

MUCA M INCOMPLETE GAMMA PROBABILITY OISTRIBUTION FUNCTION

MOHYP HYPFQGEOMFT°IC PROBABILITY DISTRIBUTION

MONOR EVALUATE THE NORMAL (0,1) PROBABILITY DISTRIBUTION FUNCTION
(EN TRY IN MERE)

MOPOS CUMULATIVE PROBABILITY FROM THE POISSON DISTRIBUTION FUNCTION
(ENTRY TN MOTPOS)

MDSMP KflLMOGOROV—~ MIRNOV STATISTICS ASYMPTOTIC DISTRIBU TION
FUNCTION VALUES

MUSh INVERT A MODIFICATION OF THE STUDENTS T DISTRIBUTION

Mrrn STUDENT’S T DISTPIBUTION

MDT N NO N—CE NTRAL I PROBABILITY DISTRIBUTION FUNCTION

MUTNF INTEGRATE T (Y ,Z) FOP NON—CENTRAL T USAGE

MOTPCS CUMULAT IVE AND INDIVIDUAL TERMS OF THE POISSON PROBABILITY
OISTPIBUTT O N FUNCTION

MERE COMPUTE THE EPROR FUNCTION

MFPFC COMPUTE THE COMPLEMENTED ERROR FUNCTION (ENTRY IN MERF )

MEPFCI COMPUT E THE INVERSE COMPLEMENTED ERROR FUNCTION (ENTRY IN
I4FPFI)

MFP~ I 
COMPUTE THE INVERSE ERROR FUNCTION

MGAP 4PA GAMMA FUNCTION OF A REAL ARGUMENT X

M LGAMA NATURAL LOG OF THE GAMMA FUNCTION OF A REAL ARGUMENT X (ENTRY
IN M GA MMA )

MMBS T O COMPUTE SINGLE PRECISION VA LUES OF THE MODIFIED BESSEL
FUNCT ION OF THE FIRST KIND OF ORDER ZERO

~

-

~
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MMPSII COMPUTE SINGLE PRECISION VA LUES OF THE MODIFIED BESSEL
FUNCT ION OF THE FIRST KIND OF ORDER ONE

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

MMBSJI COMPUTE SINGLE PRECISION VALUES OF THE BESSEL FUNCTION OF THE
FIRST KIND OF ORDER ONE

MM8 S Kt 3 COMPUTE SINGLE PRECISION VALUES OF THE MODIFIED BESSEL
FUNCTION OF THE SECOND KIND OF OROER ZERO

MMBSKI COMPUTE SINGLE PRECISION VA LUES OF THE MODIFIED BESSEL
FUNCTION OF T HE SECOND KIND OF O RD ER ON E

MM PSYN COMPUTE SINGLE PRECISION VALUES OF THE BESSEL FUNCTION OF THE
SECOND KIND OF NON—NEGATIVE REAL FRACTIONAL ORDER FOR PEAL
POSITIVE ARGUMENTS

M M O AW COMPUTES SINGLE PRECISION VALUES OF DAW S O N ’ S INTEGRAL

MMUEI COMPUTE SINGL E PRECISION VALUES OF THE EXPONENTIAL INTEGRALS

MMCELE COMPUTE SINGLE PRECISION VALUES OF THE COMPLETE ELLIPTIC
INTEGRALS OF THE SECOND KIND

MMOEIK COMPUTE SINGLE PRECISION VALUE S OF THE COMPLETE ELLIPTIC
INT EGRA LS OF THE FIRST KIND

MM KFL’) EVALUATE THE DERIVATIVES OF THE KELVI N FUNCTIONS (BER,BEI,KER
AND KEI) OF ORDER ZERO

PIMKELO EVA LUATE THE KELVIN FUNCTIONS BER, BEt, KER AND KEI OF ORDER
ZERO -

MMKELI EVALUATE THE KELVIN FUNCTIONS BER, BE!, KER A ND KU OF O RD E R
ONE

MONRIS COMPUTE THE INVERSE GAUSS IAN INTEGRAL

MSNPAT COMPUTE Z(X)/O(X), THE RATIO OF THE ORDINATE TO THE UPPER
TAI L AREA OF THE STANDARDIZED NORMAL DISTRIBUTION , AT X

NAKI KO USKAL—WALLI S TEST FOR IDENTICAL POPULATIONS

NAWNRP WILSON ANALYSIS OF VARIANCE — NO REPLICATION

NAWRP E W ILSON ANALYSIS OF VARIAN CE — EQUAL REPLICATION

NAW RPU W ILSON A NA LYSIS OF VA RIANCE — UNEQUAL REPLICATION

NRCYC NOETHER’S TEST FOR CYCLICAL TREND

N801 PERFORM THE COCHRAN 0 TEST

NBSD CDX AN D STUART ’S SIGN TEST FOR TRENDS IN DISPERSION 
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• N8~~L CDX AN D STUART ’S SIGN TEST FOR TRENDS IN LOCAT ION ( ENTRY IN
NB SD)

NBSIGN SIGN T EST

NOMP LE ESTIMATE THE PROBABILITY DENSITY FUNCTION (POE) WHIC I G A V E
RISE TO A RANDOM SAMPLE ACCORDING TO A DISCRETE NONPARAMET RIC
MAX IMUM PENALIZED LIKELIHOOD CRITERION

NDX FST EVALUATE THE PROBABILITY ESTIMATE FROM P151 ROUTINE NO~1PL E AT
A POINT Y

NHFXT FISHER’S EXACT METHOD FOR 2 BY 2 MATRICES

NHINC INCLUDANCE TEST

NK~~1 KOLMCGOPOV—SMIRNOV ONE—SAMPLE TEST

MK~ ? KOLMOGOPOV—SMIRNOV TWO—SAMPL E TEST

NMCC CALCULATE ANt) TEST THE SIGNIFICANCE OF THE KENDALL
COEFFICIENT OF CONCORDANCE

NMKFP’~ KENDALL’S TEST FOP CORRELATION

GIVFN ~, THE SCOPE FROM THE KENDALL RANK CORRELA TION
COEFFICiENT CALCULATIONS (SEE NMKEN ), A ND N, THE SAMPLE SIZE,
CALCULATE THE FREQUENCY DISTRIBUTION OF K AND THE PROBABILITY
OF EQUALLING OR EXCEEDING THE GIVEN K

MUW~ T JONCK HEERE’S K—SAMPL E TRENDS TEST AGAINST ORDERE0
ALTER NATIVES

NMPAN’( NUMERICAL RANKING

N?4T IF GIVEN A MONOTON ICAILY ORDERED SET OF OBSERVATIONS, DETERMINE
TIES AN D CERTAIN STATISTICS RELATED TO THE TIES. IN THE
OUTPUT DESCRIPTION BELOW , I REFERS TO THE NUMBER OF
OBS ERVATI ONS TIED FOR A GIVEN RANK, AND THE SUM IS OVER ALL
RANK S.

NPPHa SHARKAR V T~ ST

NRWM P WILV’.OXON’S SIGNED RANK TEST. IF THE DIFFE RENCE , X—Y, HAS
ALR EA DY BEEN COMPUTED INTO X, CALL NRWMPO .

NRWPST WILC OXON ’S RA NK—SUM TEST

OCLINK PEPCO~ M A SINGLE—L INKAGE OR COMPLETE—LINKAGE HIERARCHI CAL
CLUSTER A NALYSIS GIVEN A SIMILARITY MATRIX

OFCCFE COMPUTE A MAT O IX OF FACTOR SCORE COEFFICIENTS FOR INPUT TO
P151 ROUTINE OFSCOR

DFCCMM Cr)MDUTE AN UMPOTATED FACTOR LOA DING MA TRIX ACCORDING TO A
COM MON FACTOR MODEL BY UNWEIGHTED OR GENERALIZED LEAST
SQUARES, OP BY MAX IMUM LIKELIHOOD PROCEDURES 

~~~~--—-~~-~~~~~-~~~~ - -  ~~~• ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~--~~~~
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OFHARR TRANSFORMATION OF UNROTATEO FACTOR LOADING MATRIX TO OBLIQUE
AXES BY HARR IS—KAIS ER METHOD

OFIMAG COMPUTE AN UNPOTATED FACTOR LOADING MATRIX ACCORDING TO AN
IMAG E MODEL

OFTP4A 3 LEAST SQUARES SOLUTION TO THE MATRIX EQUATION AT = B

OFPPIN COMPUTE AN UNPOTATED FACTOR LOADING MATRIX ACCORDING TO A
PRINCIPAL COMPONENT MOOFL

OFPR UT OBLIQUE TRANSFORMAT ION OF THE FACTOR LOADING MATRIX USING A
TARGET MA TRIX , INCLUDING PIVOT AND POWER VECTOR OPTIONS

OFPFSI CONM IJNALITIES AND NORMALIZED FACTOR RESIDUAL CORRELATION
MATR IX CALCULATION

OF PCTA ORTHOGONAL ROTATION OF A FACTOR LOADING MATRIX USING A
GENERALIZED ORTHOMAX CRITERION , INCLUDI NG QUART IMAX , VARI MAX,
AND FQPJAMAX

OPTHOGONAL TRANSFORMATION OF THE FACTOR LOADING MATRIX USING
A TARGET MATRIX

OFSCCR COMPUTE A SF1 OF FACTOR SCORES GIVEN THE FACTOR SCORE
COEFFICIENT MATRIX

OINC WILK’S TEST FOR THE INDEPENDENCE OF K SETS OF MULTI—NORMAL
VA R IA TES

OPPINC OBTA IN THE PRINCIPAL COMPONEN TS OF A N P1 V A R I A T E  SAMPL E OF
OBSERVATI ONS

MAXIMUM IIKFLIH000 ESTIMATION FROM GROUPED AND CENSORED
NORMAL DATA

DLCC MP GENERATE THE INDEPENDENT VARIABLE SETTINGS FOR AN ORTHOGONAL
CENTRA L COMPOSITE DESIGN, GIVEN THE MINIMUM AND MAXIMUM VALUE
FOR EACH VARIABLE

RLDCOM DECODE A QUADRAT IC REGRESSION MODEL

PLUD VA COMPUTE VARIANCES OF DECODED ORTHOGONAL POLYNOMIAL REGRESSION
COFFFICIFNTS

VARIA NCES O F COOED ORT HOGONAL POLYNOMIAL REGRESSION
COEFFICIENTS FOR USAGE ONLY IN CONJUNCTION WITH IMSL ROUTINES
PL FOTH A ND RLFOTW , A ND PROVIDED TO PREPARE INPUT FOR IMSL
ROUTINE PLOOVA

RLDCPM DECODE AN ORTHOGONAL POLYNOMIA L REGRESSION MODEL

PLEA P USING A LEAPS AND BOUNDS ALGORITHM , DETERMINE A NUMBER OF
BEST REGRESSION SIRSETS OF A FULL REGRESSION MODEL

RIFITI PURE REPLICATION ERROR DEGREES OF FREEDOM AND SUM OF SQUARES
- IN COPE VERSION - 

~~~~ -~~~~~~~~~~~~~_
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RIFITO PURE REPLICATION ERROR DEGREES OF FREEDOM AND SUM OF SQUARES
— OUT OF CORE VERSION

RIFCP ORTHOGONAL POLYNOMIAL REGRESSION ANALYSIS — EASY TO USE
VERSION

QLFCRC SELFCT REGRESSION MODEL USING FORWARD STEPWISE ALGORITHM
(FORCING VARIABLES INTO THE MODEL) (ENTRY IN RLSTEP)

RL FCTH OPTHOGONA L POLYNOMIAL REGRESSION — FORSYTHE

RL FCTW WEISHTFO ORTHOGONAL POLYNOMIAL REGRESSION (FORSYTHE)

RLGC MI CENTER INDEPENDENT VARIABL E SETTINGS AND GENERATE CENTERED
SQUARE A ND CROSS PRODUCT TERMS — IN CORE VERSION

CENTER IN~3EPENDENT VA RIABLE SETTINGS AND GENERATE UNCENTERED
SQUARE AND CROSS PRODUCT TERMS — OUT OF CORE VERSION

PL INCF ONE OR TWO—SIDED RESPONSE CONTROL USING A FITTED SIMPLE
LI NEAR REGRESSION MODEL

RLINFF POINT AND INTERVAL INVERSE PREDICTION USING A FITTED SIMPLE
LINEAR REGRESSI ON MODEL

QL MUL MULTIPLE LINEAR REGRESSION ANALYSIS

RLC NF ANALYSIS OF A SIMPLE LINEAR REGRESSION MODEL

RL OPDC PREDICT RESPONSE USING ORTHOGONAL POLYNOMIAL REGRESSION MODEL

RLP CLY GENERATE ORTHOGONAL POLYNOMIALS

PLP CLI GENERATE ORTHOGONAL POLYNOMIALS WITH THE ASSOC IATED CONSTANTS
AA AN D 88 (ENTRY IN RLPOLY)

PLPRDI 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 SET OF N POINTS IN THE DESIGN SPACE — IN
CORE V ERSION

PL PROO CALCULATE 100 (1—ALPHA) PER CENT CONFIDENCE INTERVALS FOR THE
TRUE RESPONSE , AND FOR THE AVE RAGE OF MR FUTURE OBSERVATIONS
ON THE RESPONSE, AT A POINT IN THE DESIGN SPACE - OUT OF CORE
V FR~ ION

RLPF~ PERFORM A RES IDUAL ANALYSIS FOR A FITTED REGRESSION MODEL
ALLOW ING, OPT IONAL LY , A MODEL BASED ON A SUBSET OF THE
ORIGINAL DATA MATRIX

~LSEP SELECTION OF A REGRESSION MODEL USING A FORWARD STEPWISE
ALGO RITHM AND COMPUTATION OF THE USUAL ANALYSIS OF VARIANCE
T A BLE ENTRIES — EASY T O USE VE RSION

SELECT RFGRES!ION MODEL USING FORWARD SIEPWISE ALGORITHM

-~~-~~~~~~~~~~~
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RLSUBM RETRIEVE A SYMMETRIC SUBMATRIX -FROM A MATRIX STORED IN
SYMMETRIC STORAGE MODE. RLSUBM MAY BE USED IN CONJUNCTION
WITH RLSTEP.

PISUM PEOROER ROWS AND CORRESPONDING COLUMNS OF A SYMMETRIC MATRIX
STORED IN SYMMETRIC STO RAGE MODE

RSP4ITZ FIT THE NON—LINEA R REGRESSION MODEL Y (I) = ALP HA 4

8ETA4GAMMA~~ X (I) + E(I)

RS MSSE COMPUTE THE ERROR SUM OF SQUARES FOR THE MODEL Y (I) = ALPHA +

BETA~ GAMM A~~ X (I) • E(I) FOR GIVEN VALUES OF THE PARAMETERS ,
ALPHA , BETA , AN D GAMMA

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

SSPBL K STRATIFIED RA NDOM SAMPLING WITH PROPORTION DATA — INFERENCES
REGA RDING THE POPULATION PROPORTION AND TOTAL

SSPANI FOP THE CASE OF SIMPLE RA NDOM SAMPLING WITH CONTINUOUS DATA ,
MAK F INFERENCES REGARDING THE POPULATION MEAN AND TOTAL USING
RATIO OR REGRESSION ESTIMATION

SSPPLK STRATIFIED RANDOM SAMPLING WITH CONTINUOUS DATA—INFERENCES
REGARDING THE POPULATION MEA N AND TOTAL USING RATIO OR
REGRESS ION ESTIMATION

SSSA ND FOR THE CASE OF S IMPLE RANDOM SAMPLING WITH CONTINUOUS DATA
M A K ~ INFERENCES REGARDING THE POPULATION ME AN AND T O T A L

SSSRLK STRAT IFIED RA NDOM SAMPLING WITH CONTINUOUS DATA — INFERENCES
REGARDING THE POPULATION MEAN AND TOTAL

SSSCAN SINGLE STAGE CLUSTER SAMPLING WITH CONTINUOUS DATA —

INFERENCES REGARDING THE POPULATION MEAN AND TOTAL

SS!FST TWO—STAGE SAMPLING WITH CONTINUOUS DATA AND EQUISIZED PRIMARY
UNITS — INFERENCES PEGARD~ NG THE POPULATION MEAN AND TOTAL

UERTST ERR OR MESSAGE GENERATION

(JSCROM READ A MATRIX — OPTIONAL SEQUENCE CHECK

(JSHIST PRINT A HISTOGRAM

USIIIUT PRINT A HISTOGRAM , ALLO WING PRINTING OF TWO FREQUENCIES USING
ON E HISTOGRAM BAR

USHV1 PRINT A HISTOGRAM (HORIZONTAL )

US LEA P PRINT RESULTS OF THE BEST REGRESSIONS ANALYSIS PERFORMED BY
INS!. ROUT INE PLEIP

(JSMNMX LOCA TES THE MINIMUM AND MAXIMUM VALUES OF A VECTOR
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USPC PRINT SA MPL E POE , THEORETICAL POF AND CONFIDENCE BAND
INFORMATION (PLOT THESE ON OPTION)

USPDF PLOTS TWO SAMPLE PROBABILITY DISTRIBUTION FUNCTIONS AGAINST
THEIR SPECTRA

USPLH PROVIDES A PRINTER PLOT OF UP TO TEN FUNCTIONS

USPCM READ A MAT RIX

U~ RtV RFA D A VECT OR

USPCV M REA D A VECTOR CONTA INING MISSING VALUE CODE S

USTPFE PRINT A BINA RY TREE (WHICH MAY REPRESENT THE RESULTS OF A
HIERARCHICAL CLUSTERING ALGORITHM )

USWB PRINT A MATRIX WITH OR WITHOUT USER—SUPPLIED COLUMN LABELS —

RAN D ST O PA GE MODE

US~~RSM PRINT A MA TRIX WITH OP WITHOUT USER—SUPPLIED LABELS — BAND
SYMMET RIC STORAGE MODE

USWLFM PR INT A MATRIX WITH USER—SUPPLIED COLUMN LABELS — FULL
STO RA GE MODE

‘JSWL !M PRINT A MATR IX WITH USER—SUPPLIED LABELS — SYMMETRIC STORAGE
MOOr

USW~ FM PRINT A MATR IX — FULL STORAGE MODE

USWTFV PR INT A VECTOR

USW ISM PR INT A M~ TPIX — SYMMET RIC STO RAGE MODE

US W T SV P~ IMT ROW OR COLUMN OF A MATRIX - SYMMETRIC STORAGE MODE

V A R MXF FIND THE MAX IMUM ABSOLUTE VALUE OF THE ELEMENTS OF A VECTOR
DR A SUBSET OF THE ELEMENTS OF A VECTOR

V A PMX S FIND THE MAXIMUM ABSOLUTE VALUE OF THE ELEMENTS OF A R’lW (OR
COLUMN) OF A MATR IX STORE D IN SY M METRIC STO RAGE MODE

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

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

VOO NVI) PERFORM THE CONVOLUTION OF TWO INPUT SEQUENCES OF DATA
USING THE FAST FOURIER TRANSFORM

V C VT ~ F STO RAGE MODE CONVE RSION - BAND TO FULL

VCV T CH ST O°A GE MODE CONVERSION OF MATRICES — FULL COMPLEX TO
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V C V T F B  STO RA GE M~ DF CONVERSIO N — FULL TO BA ND

VCVTFQ STOPAGE MOO! CONVERSION — FULL TO BAND SYMMETRIC

V CV T FS STORA G E HOOF CONVERS ION OF MATRICES — FULL TO SYMMETRIC

V C V T H C  STORAGE MOD E CONVERSION OF MATRICES — HERMITIAN TO FULL
COMPLEX

VCVTCC STORAGE MODE CONVFRSI OM — BA N D  S Y M M E T R I C  T O  FULL S T OR A GE

MODE

V C V T C S  STO RAGE MODE CONV ERS ION — BAND SYMMETRIC TO SYMMETRIC

V C V T S~ STO RAGE MODE CONVERSION OF MATRICES — SYMMETRIC TO FULL

vrv lsQ STO RAGE MOD E CONVERSION — SYMMETRIC TO BAND SYMMETRIC

vOrPS DECOMPOSE AN INTEGER INTO ITS DRIME FACTORS

V ’4~~H2C HOUSEHOLDE R TRANS FORMATION — ZERO A SINGLE COMPLEX ELEMENT OF
A MATR IX A

V HSH2 P HOUSEHOL DER T RAN S FO R~’AT ION - ZERO A SINGLE ELEMENT OF A
MA T RIX A

VH!H3R HOUSFHOLOFR T °AN SF ORMA T ION — ZERO TWO ELEMENTS OF A MATRIX  A

V IFPFF VEC TOR INNER PRODUC T CF TWO VECTO RS OR SUBSETS OF TWO V ECT ORS

V T P R S S  V E CT OR INNER PRODUCT OF TW O VECTORS EACH OF W HICH IS PART OF
SOME MAT R IX ST O~ Efl IN SYMMETRIC MODE

VMU1~ B MAT RIX MULTIPL ICATION — BAND STO RAGE MODE

vMW.ar MULTIPLICATION OF A MATRIX  STORED IN RA N D STORAGE MODE AND A
MATR IX STORED IN FULL STORAGE MODE

V MUIRS MUL TIPLICATION OF A BAN D MATRIX STO RE D IN BAND STORAGE MODE
AND A SYMME T RIC MAT R IX  STORED IN SYMMET R IC STO RAGE MODE

VMUL.F3 MULTIPL ICATION OF A FULL MATRIX BY A BAND MAT RI X ST ORED IN
RAN D S T O R A G E  MODE

VMULF F MAT R IX MULTIPLICATION — FULL STOR A GE MODE

V MULFM MAT ~~TX MULTIPLICATION OF THE TRANSPOSE OF MATRIX A BY M A T R I X
9 — FULL STORAGF MODE

V MULFP MA T R IX MULTIPLICATION OF MATRIX A BY THE TRANSPOSE OF MATRIX
B — FULL ~T O RA G ! MODE

VMUL~ 1 MULTIPLICAT ION OF ft MAT RIX STO R E D IN FULL STORAGE MODE AN D A
RAND SY M MET R IC MATR IX  STORED IN BAND SYMMETRIC STORA G E MODE

VMUIFS FULL M A T R iX  BY SYMMETRIC MATR IX MULT IPLICATION

___________ _ _ _ _ _ _ _ _ _  —
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VMULCD MULTIPLICAT ION OF A BANO SYMMETRIC MATRIX STORED IN BAND
SYMMETRIC STORAGE MODE BY A BAND MATRIX STORED IN BAND
STORAGE’ MODE

V MUIQF MULTIPLICATION OF A RAND SYMMETRIC MAT RIX STORED IN BAND
SYMMET RIC STORAGE MODE BY A FULL MATRIX STORED IN FULL
STOR A GE MODE

V M tJ L C ’ )  MULTIPLICATION OF TWO MATRICES STORED IN BAND SYMMETRIC
STORAGE MODE

VMULCS MULTIPLICATION OF A MATRIX STORED IN BAND SYMMETRIC STORAGE
MODE BY A MATRIX STORED IN SYMMETRIC STO RAGE MODE

VMU 1~ P MULTIPLICATION OF A SYMMETRIC MATRIX STORED IN SYMMETRIC
S TORAGE MOO F BY A BAND MATRIX STORED IN BAND STORAGE MODE

VM L’LS F MUL T IPLICATION OF A MATRIX  STORED IN SYMMETRIC STORAGE MODE
BY A FULL MAT R IX

V MIJ LSQ MULT IPLICATION OF A MATRIX STORED IN SYMMETRIC STORAGE MODE
PY A MATRIX  STORED IN BAND SYMMETRIC STORAGE MODE

V M t V~LSS MAT RIX MULT IPLICATION—SYM METRIC STORAGE MODE

V MP W F I IMFINITY—NO°M OF A MATRIX — FULL STORAGE MODE

V N PMF I  1—NORM OF A MATRIX — FULL STORAGE MODE

VNP MF’ FUCLIDEAN NORM OF A MAT ° IX — FULL STDP VA GE MODE

VN PMSI 1—NORM OF A MATRIX — SYMMETRIC STORAGE MODE

V w Pr~S’ EUCLIDEAN NOR M OF A MATR IX — SYMMETRIC STORAGE MODE

VPOL Y F MAT DIX POLYNOM IAL EVALUATION — FULL STO RAGE MODE

VSCPTA SORT ARRAYS BY ALGEBRAIC VALUE (ENTRY IN VSORTM )

v~~r~ TM SORT ARRAYS BY ABSOLUTE VALUE

VSCPTP SORT ARRA Y S BY ALGEBRAIC VALUE — PERMUTATIONS RETURNED (ENTRY
IN VS RTP M)

V~~PPT7 INTERCHANG E THE ROWS OR COLUMNS OF A MATRIX  USING A
PERMUTATION VECTOR SUCH AS ONE OBTAINED FROM IMSL ROUTINES
VSORTP OR VSRTPM

VSRTPM SORT ARRAYS BY ABSOLUTE VALUE — PERMUTATIONS RETURNED

VIPROF TRANSPOSE PPOOUCT OF MATRIX — FULL STORAGE MODE

VTPPCS T OA NSP O SE PRODUCT OF MATR IX — SYMMETRIC STORAGE MODE

VTPA PI  TRANSPO S E A ~ FCTANGU LAR MA TRIX IN PLACE
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V L J A P C  ADD ITION OF A BAND MATRIX STORED IN BAND STORAGE MODE AND A
BA ND 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 MATR II’ES TO
GIVE THE DESIRED RESULT)

V IJAFG 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 (PRIOR TO ENTRY ) MANIPULATES THE
SIGNS OF THE MATRICES TO GIVE THE DESIRED RESULT)

VUA FO 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
(PRI OR TO ENTRY) MANIPULATES THE SIGNS OF THE MATRICES TO
GIVE THE DESIRED RESULT)

VU*FS ADDITIO N OF A MATRIX STORED IN FULL STORAGE MODE TO A MATRIX
STORED IN 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 DESIRED
RESULT)

VUA SB ADDIT ION OF A MATRIX STORE D IN SYMMETRIC STORAGE MODE AND A
RAND MATRI X STORED IN BAND STORAGE MODE (MATRIX SUBTRACTION
MAY RE DONE VIA THIS ROUTINE IF THE USER (PRIOR TO ENTRY )
MANIPULATES THE SIGNS OF THE MATRICES TO GIVE THE DESIRED
RFSULT)

VUA SO AD DITION OF A SYMMETRIC MATR IX STORED IN SYMMETRIC STORAGE
MODE TO A SYMMETRIC BAND MATRIX STORED IN SYMMETRIC BAND
STORAGE MODE (MATRIX SUBTRACTION MAY BE DONE VIA THIS
ROUTINE IF THE USER (PRIOR TO ENTRY) MANIPULATES THE SIGNS OF
THE MA TRICES TO GIVE THE DESIRED RESULT)

7AN LVT DETERMINATION OF ZEROS OF AN ANALYTIC COMPLEX FUNCTION USING
MULLER’S METHOD WITH DEFLATION

Z BRFNT TO FIMO A ZERO OF A FUNCTION WHICH CHANGES SIGN IN A GIVEN
INTERVAL

7CP O LY ZERO S OF A POLYNOMIAL WITH COMPLEX COEFFICIENTS
(JE NKINS—TRAUB )

? FA LS E APPROX IMATE SOLUTION TO F (X ) = 0

ZPOLR ZEROS OF A POLYNOMIAL WITH REAL COEFFICIENTS (LAGUERRE )

ZOAOC FIND THE ROOTS OF THE QUADRATIC EQUATION A-’Z Z+B Z’C :
WHERE THE COEFFICIENTS A , B, A ND C ARE COMPLEX NUMBERS

ZOAO R FIND THE ROOTS OF THE QUADRATIC EQUATION A~~Z”2.B”.C 0.0,
WHERE THE COEFFICIENTS A , B, A ND C ARE REAL NUMBERS
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7PFA11 ZREA LI FINDS THE REAL ZEROS OF A REAL FUNCTION -— USED W HEN
INITIAL GUESSES ARE POOR

7 R F A L ?  ~PEA L2 FINDS THE REAL ZEROS OF A REAL. FUNC TION —— USED WHEN
INITIAL GU ESSES ARE GOOD

7PPOLY ZEROS OF A POLYNOMIAL WITH REAL COEFFICIENTS (JENKINS—TRAUB )

GENERATE K PDTNTS IN AN N DIMENSIONAL RECTANGLE

7SYST M DETERMINAT ION OF A ROOT OF A SYSTEM OF N SIMULTANEOUS
NONLINEAR EQUATIONS IN N UNKNOWNS, F(X)~~0, IN VECTOR FOR M (N
CAN BE 1)

Z X FT P  MINIMIZE A UNIMODAL FUNCTION OF ONE INDEPENDENT VARIABLE,
WHERE A KNOWN FINITE INTERVAL CONTAINS THE MINIMUM , USING THE
FIRONACCI TECHNIQUE

ZXM IN A QUASI—NEWTON ALGORITHM FOR FINDING THE MINIMU M OF A
FUNCTION OF N V ARIA BLES

YY S SC A MODIFIED LEVFNBERG—MAROtJAR DT ALGORITHM FOR FINDING THE
MINIMUM OF THE SUM OF SQUARE S OF H FU NCTIONS OF N VARIABLES

ZX1IP MAX I~ IZE A LINEAR FUNCTION SUBJECT TO A SET OF LINEAR
CONSTRAINTS (ZXILP IS DESIGNED TO HANDLE THE PHASE ONE
LINEAR PROG RA MMING PROBLEM AND ZX2L P IS DESIGNED TO HANDLE
THE PHASF TWO LINEAR. PROGRAMMING PROBLEM)

ZX2LP SEE ZXIL P

7X 3LP SOLVE THE LINEAR PROGRAMMING PROBLEM MAX CT~~X SUBJECT T O A~ X
V LESS THAN OP EQUAL TO B, AND X GREATER THAN OR EQUAL TO 0

WHE RE CT EQUALS C—TRANSPOSE
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WSL (PROPRIETARY )

THF CCC MATH SCIENCE LIPRARY CONTAINS OVER 300 NUMERI CAL
M A THEMATI CAL ROUTINES COVERING THE FOLLOWING EIGHT AREAS I

.PPOG~ A MMED ARITHMET IC

.ELE MENTARY FUNCTIONS

.POLYNOM T A LS AND SPECIAL FUNCTIONS

.000 INARY DIFFERENTIAL EQUATIONS

.INTERPOLATION , A PPROXIMATION AN D QUADRATURE

.LINEA R ALGE BRA

.PQOBA B ILITY , STATISTICS AND T IME SERIES

.MONL T NEA R EQ UATICN SOLVERS

RFFFRE NC E? MA TH SCIENCE LIBRA RY , VOLUMES 1—8 , CDC PUBLICATION
NUMBE R 60327500.

ROUTINES IN LIBRA RY ‘MSL’ INCLU DE!

A C F T  SINGLE CONT INUED FRACTION INTERPOLATION ON TABULAR DATA WITH
A RBIT RARY SPACI NG

A DP ADD COEFFICIENTS OF LIKE POWERS OF TWO REAL POYLNOMIALS

AT T KEM ATTKEN’S INTERPOLATION OF ORDER N—i (ORDER RANGE FROM 1—9)

A M C O P 4  PROVIDE CERTAIN MACHINE AND MATHEMATICAL CONSTANTS AS SINGLE
OREC ISIOM NUMBE RS OF MAXIMUM ACCURACY

A T S M  SELFC T A SUBTABLE ORDERE D , AC CORDING TO PROXIMITY , OF THOSE
POINTS THAT HAVE ABSCISSAE CLOSEST TO A GIVEN VALUE,  FROM A
MONOTONE O RDERED TABLE

BALANC BALANCE A COMPLEX MATRIX BY THE USE OF DIAGONAL. SIMILARITY
T R A N S F O R M A T I O N S

BA N F IG DETERMINE A SPEC IFIED NUMBE R OF THE SMALLEST EIGF NVAL UES AND
ASS O CI A TE D EIGENVE C TORS OF THE ALGE3RA IC EIG ENVALUE PROBLEM
A~ V I=LAMRt!A 4 O~ VI WHERE A IS A SYMMETRIC, NONNEGATIVE
DEFINITE, NARROW BAND MATRIX AND B IS A POSITIVE DEFINITE
DIAG ONAL MATRIX

RCHSCC DECOMPOSE A REAL, SYMMETRIC POSITIVE BAND MATRIX INTO
(BA NDED) UPPEP AND LOWER TRIANGULAR FACTORS

SOC WP4P DECOMPOSE A BANDED MATRIX INTO BAND ED LOWER AND UPPER
TRIANr,ULAR FACTORS WITH NO PIVOTING

RDFCCM DECOMPOSE A BANDED MATRIX B INTO BANDED LOWER AND UPPER

~PIANGULA P FACTORS L AND i, WITH IMPLICIT EQUILIBRATION AND
PARTIAL PIVOTING

RFSNTS EVALUATE A TABL E FOR THE BESSEL FUNCTION I (X) FOR
P4 0,1,2,3,...,J—t

EVALUATE A TABLE OF VA LUE S OF THE BESSEL FUNCTION K (X )

~~~~~~~~~~~~~~~~~~ ~~~~~~~
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BETAP COMPUTE INCOMPLETE BETA RATIO (OF THE INCOMPLETE BETA
FUNCTION A T X ,P,Q TO THE COMPLETE BETA FUNCTION AT P,Q)

RF~~ANP SOLVE L Y B  AND tJX~ Y BY BACK SUBSTITUTIONS — WHERE B IS A
MAT~~IX C ONSISTING OF H COLUMN VECTORS AND, L AND U ARE LOWER
AND UPPER TRIANGULAR FACTORS , POSSIBL Y OBTAINED FROM BDCWNP

BFBSUM SOLVE LY~ B AND UX~ Y BY BACK SUBSTITUTIONS — WH ERE B IS A
MATRIX CONSISTING OF M COLUMN VECTORS AND, L AND U ARE LOWER
AND UP°ER TRIANGULAR MATRICES OBTAINED FROM BOECOM

SITFRM SOLVE A SYSTEM OF LINEAR EQUATIONS WITH ITERATIVE REFINEMENT
FOP SYSTEMS HAVING A BAND COEFF ICIENT MATRIX

BIT RFM SOLVE , WITH ITERATIVE REFINEMENT, A SYSTEM OF LINEAR
EQ UAT IONS HAVING A BAND COEFFICIENT MATRIX

R ITRNP SOLVE, W ITH ITERATIVE REFINEMENT , A SYSTEM OF LINEAR
EQUATI ONS HAVING A RAND COEFFICIENT MATRIX

RTTPPO SOLVE A SYS TEM OF LINEAR EQUATIONS WITH ITERATIVE REFINEMENT ,
GIVEN THE TRIANGULAR DECOMPOSITION

RITWNP SOLVE, WITH ITERATIVE REFI NEMENT, A SYSTEM OF LINEAR
EQU A TIONS HAVING A BAND COEFFICIENT MAT RIX

RLC KCQ SOLVE A SYSTEM OF FIRST ORDER DIFFERENTIAL EQUATIONS AT A
POINT 3, GIVEN THE (INITIAL.) VALUES AT A POINT A

B[F~ CM SOLVE A SYSTEM OF N LINEAR EQUATIONS (WITH H RIGHT—HAND
SIDES), HAVING A BAND COEFFICIENT MATRIX

RLS WNP SOLVE A SYSTEM OF LINEAR EQUATIONS (WIT H SEVERAL RIGHT—HAND
SIOFS), HAVING A BAND COEFFICIENT MATRIX , USING NO PIVOTING

RPCITM SDLVF A SYSTEM OF LINEAR EQUATIONS WITH ITERATIVE REFINEMENT
— A BANDED, SYMMETRIC SYSTEM WITH POSITIVE OEFINITENESS

BPOSFB SOLVE LY=B AND LTX~ Y BY BACK SUBSTIUTI ONS — WHERE 8 IS A
MAT°IX CONSISTING OF H COLUMN VECTORS AND L AND LT ARE THE
LOWE P TRI6NGUIAR FACTOR AND ITS TRANSPOSE POSSIBLY OBTAINED
FROM BCHSD C

~PDSOM SOLVE A POSITIVE DEFINITE SYMMETRIC BAND SYSTEM OF EQUATIONS
HAV ING M RIGHT—HAND SIDES

BRT LT T COMPUT E TH E TEST STATISTIC FOR BARTLETT’S TEST OF HOMOGENEITY
W A GROUP OF VARIANCE ESTIMATES AND DETERMIWE THE
PROBABIL ITY OF OBTA INING A VALUE FOR THE TEST STATISTIC LESS
THAN THAT OBSERVED

~1SJ EV ALUA TE THE SPHERICAL BESSEL FUNCTION J (X) FOR N~ — i,0,...,I

BSUPHT FIND A LEAST SQUARES SOLUTION TO AN OVERDETERMI NED SYSTEM
THAT HAS BEEN DFCOMPOSED USING HOUSEHOLDER TRANSFORMATIONS

L V ~~~~~~ V V V ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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BVP SOLVE NONLINEA R P—POINT BOUNDARY VALUE PROBLEM IN ORDINARY
DIFFERENTIAL EQUATIONS

CA t~R ADD COEFFICIENTS OF LIKE POWERS OF TWO COMPLEX POLYNOMIALS

CBARFX EVALUATE C~~ R FOR C A COMPLEX NUMBER AND R A REAL NUMBER

CCOMPE EVALUATE A POLYNOMIAL HAVING COMPLEX COEFFICIENTS AT A
COMPLEX POINT

CCOP4GR SOLVE THE RECTANGULAR SYSTEM AX— BA R B—BAR IN THE LEAST
SQUARES SENSE , IF P40 EXACT SOLUTION EXISTS — A , 8—BAR, X—BAR
ARE COMPLEX

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

CUERIV GIVEN THE COMPLEX COEFFICIENTS OF A POL YNOMIAL , COMPUTE THE
COMPLEX COEFFICIENTS OF THE DERIVATIVE POLYNOMIAL

CEI3 COMPUTE THE COMPLETE ELLIPTIC INTEGRAL OF THE THIRD KIND

CFRSUM SOLVE LY=B A ND UX=Y BY FORWARD AND BACKWARD SUBSTITUTIONS,
WH ERE B IS A MATRIX CONSISTING OF H COLUMN VECTO RS WITH
COM PL~ X ELEME NTS, A ND L AND U ARE LOWER AND UPPER TRIANGULAR
MATRICES OBTAINED FROM COECOM

CFOP~E CONSTRUCT THE MIN IMAX POLYNOMIAL THROUGH A DISCRETE,
WEIGHTED, SET OF POINTS

CGITPF SOLVE A COMPLEX SYSTEM OF LINEAR EQUATIONS HAVING H
RIGHT—HAND SIDE COMPLEX COLU MN VECTORS WITH ITERATIVE
REFINE MENT

CGL ESM SOLVE A COMPLFX SYSTEM OF LINEAR EQUATIONS HAV I NG H
RIGHT—HA ND SIDES

CHE8AP FIND A CLOSE APPROXIMATION TO A MINIMAX FIT OF A GIVEN
FUNCTION OVER A GIVEN INTERVAL

CHFPFV EVA LUATE A CHFBYCHF V POLYNOMIAL AT A GIVEN POINT

CHIOST PERFORM THE CHI— SQUARE DISTRIBUTION TEST

CH !P~ B COMPUTE THE PRORA PILITY OF OBTAINING A VA LUE OF CHI-SQ UARE
WH ICH IS LESS THAN OR EQUAL TO THE GIVEN VALUE CHI—SQUARE

CHIR AR PERFORM A CHI—SQUARE TEST FOR RUNS ABOVE AND BELOW ZERO —

TE STS HYPOTHESIS THAT A SAMPLE OF RANDOM VAR IABLES IS
OBTAINED FROM A POPULATION WHICH IS SYMMETRICALLY DISTRIBUTED
ABOUT ZERO

CWT~~~ PERFORM THE CHI— SQUARE TEST FOR RUNS tiP AND DOWN

CHSOFC DECOMPOSE A POSITIVE DEFINITE SYMMETRIC MATR IX INTO A LOWER
TRTANGULAR MATRIX AND ITS TRANSPOSE
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~HSCC FUNCTION TO COMPUTE THE VALUE OF CHI—SQUARE WHEN GIVEN THE
EX PECTED AND OBSERVED FREQUENCIES

CHTOL EVALUATE THE DISTANCE OF A POINT TO A LINE
I

CINPRO COMPUTE THE INNER PRODUCT OF TWO VECTORS HAVING COMPLEX
COEFFICIENTS IN DOUBLE PRECISION

CIP4T GIVEN THE COMPLEX COEFFICIENTS OF A POLYNOMIAL, COMPUTE THE
COEFFICIENTS OF THE INTEGRAL POLYNOMIA L

CIT EPF SO LVE LY~ B ANO UX~ Y BY FORWARD AND B A C K W A RD SU BST ITUTIONS
W ITH ITERATIVE REFI NEME NT , WHE RE B IS A MATRIX CONSISTING OF
M COLUMN VEC TOR S HAVING COMPLEX ELEMENTS, AND L AND U ARE
LOWER AND UPPER TRIANGULAR MATRICES OBTAINED FROM COEC O M —

PROVIDE THE DATA FOR ESTIMATING THE CONDITION NUMBER OF THE

~OEFFICIF NT MAT RIX AND THE NUMBER OF CORRECT DIGITS IN THE
FIRST COMPUTED SOLUTION

CLOIV DIVIDE A POLYNOMIAL WITH COMPLEX COEFFICIENTS BY THE LINEAR
EXPR ESS ION (X +B )  WHERE B IS COMPLEX

O MPY R FIND THE PRODUCT OF TWO POLYNOMIALS WHEN ANY OF THE
COEFF ICIENTS ARE COM PLEX

CNSLVL FST TM AT E THE ERROR PERFORMED IN THE EVALUATION OF A COMPLEX
POLYNOMIAL IN THE NEIGHBORHOOD OF ONE OF ITS ROOTS

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

COP4C UB FIND THE 5LOPES AT A G IVEN SET OF POINTS OF THE CUBIC SPLINE
PASS ING THROUGH THE POINTS

COMPFV EVA LUATE A REA L POLYNOMIAL AT A COMPLEX POINT

C ONPA Y PERFORM AR ITHMETIC OPERATIONS ON THE OBSERVATIONS OF ONE
V A RT A B LE IN A MULT IPLEXED DATA AR RAY AND A SPECIFIED CONSTANT

COP CCV COMPUTE E ITHER THE A IJTO C O R R ELA TIO P4 COEFFICIENTS OR THE
At JT OV A RIANQE COEFFICIENTS FOR ONE OF THE VARIABLES IN A
MULT IPLFXFD D A T A  ARRAY

CO~ FVL EVALUATE A COSINE POLYNOMIAL AT A GIVEN POINT

CPUIV PROVIr~~ THE QUOT IENT AND REMAINDER OBTAINED BY DIVIDING ONE
POLYNOMIAL RY ~MOTHER — COEFFICIENTS MAY BE COMPLEX

CPOLRT FIND ALL ROOTS OF AN NIH DEGREE POLYNOMIAL HAVING COMPLEX
COF~ FICTE NTS

CPTPAN COO°flIN~ TE TRANSLATIO N SUCH THAT THE POLYNOMIAL P(X) BECOMES
p (X + T )  — P(X) MAY HAVE COMPLEX COEFFICIENTS.
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~ODTV DIVIDE THE COMPLEX POLYNOMIAL BY THE QUADRATIC EXPRESSION
(X~~~2+~~ X+C ), B AND C COMPLEX

C R FV RFVF RSE TH E ORDER OF POLYNOMIAL COEFFICIENTS IN AN ARRAY —

COEFFICIENTS MAY BE COMPLEX

r~~~pp SUBTRACT COEFFICIENTS OF LIKE POWERS OF TWO POLYNOMIALS —

COEFFICIENTS MAY BE COMPLEX

CSPIPNI( COMPUTE THE COEFFICIENTS OF THE POLYNOMIAL P ( A X )  FROM THE
COEFFICIENTS OF THE POLYNOMIAL P(X )  - COMPLEX COEFFICIENTS

CU~~IC2 FIT A CUBIC TO TWO POINTS, GIVEN THE SLOPE AT EACH

CUPV EVALUATE THE MERIT FUNCTION FOR A GIVE N DATA SET

OC PHT REDUCE A G IVEN MATRIX TO UPPER TRIANGULAR FORM BY HOUSEHOLDER
TRANS FORMATIONS

DECOMPOSE A SQUARE MAT RIX INTO LOWER AND UPPER TRIANGULAR
MATR ICES WITH PARTIAL PIVOTING BUT WITHOUT ROW EQUILIBRATION

DCWNP DECOMPOSE A SQUARE MATRIX INTO LOWER AND UPPER TRIANGULAR
MATRICES WITHOUT PIVOTING

DECOMPOSE A SQUARE MATR IX INTO LOWER AND UPPER TRIANGULAR
MAT R I CES WITH PARTIAL PIVOTING AND ROW EQUILIBRATION

OE !G SOLVE FOR THE EIGENVALUES AND RIGHT EIGENVECT O RS OF THE
DYNAMI CAL SYSTEM AX ..+BX.+CX~~0 WHERE A , B, C ARE REAL, BUT
OTHERWISE GENERAL, MATRICES

OEFIV GIVEN THE REAL COEFFICIENTS OF A POLYNOMIAL, COMPUTE THE REAL
COEFFICIE NTS OF THE DERIVATIVE POLYNOMIAL

CA LCULATE THE DETERMINA NT OF A SQUARE MATRIX IN THE FORM
D13(2~~ O2) USING THE INFORMAT ION FROM THE SUBROUTINE DECOM

D I F ~!AB DIFFERENTIATE NUMER ICALLY A FUNCTION GIVEN AS A TABLE WIT H
FQUISPACEP ARGUMENTS

DLE1F RFMOVF SPEC IFIED O8 SE PVA T IO NS FROM A DATA ARRAY

DRAT FX SO LVE NUMERICALLY INITIAL VALUE PROBLEMS IN ORDINARY
DIFFERENTIAL EQUATIONS

DSCRPT COMPUTE MEANS, STAN DARD DEVIATIONS, VARIANCES , AND
COEFF ICIENTS OF SKEWNESS AND KURTOSIS FOR MULTIPLEXED DATA
ARRAYS

OSCRP! DETERMINE THE MEDIAN , MINIMUM , MAXIMUM AND RANGE FOR EITHER A
SINGLE VARIA BLE IN A MULTIPLEXED DATA ARRAY OR ALL THE
VARIABLES IN A MULTIPLEXED DATA ARRAY

DTSHFT FUR NISH A GUEFS (iF AN FIGENVALUE TO A COMPLEX HESSFNBERG
MATR IX
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FIGCHK G IVEN AN APPROXIMATE EIGENVALUE~ EIGENVECT OR PAIR OF A REAL
SYMMET RIC MATRIX A , AND THE MATRIX, AND ESTIMATES OF THE
CLOSEST EIGENVA LUES TO TH E GIVEN EIGENVALUE,  PROVIDE ERROR
BOUNDS AND POSSIBLY REFINEMENT OF THE EIGENVALUE

~IG CO1. GIVEN AN APPROXIMATION TO AN EIGENVALUE OF A REAL MAT RIX
HAVING REAL AND DISTINCT ROOTS, CONVERGE TO THE
FIG ENVALU E— F IGEf ’ IVECT OR PAIR WHOSE EIGENVALU E IS NEAREST TO
TH IS APPROXIM A TION

FIGIMP REFINE THE FIGENVECTORS OBTAINED FROM SUBROUTINE EIGVCH
(WIFLAMO T INVERSE ITERATION)

FIGSYM FIND ALL FIGENVECTORS OF A REAL, SYMMETRIC MATRIX — SUBSET OF
E IG FNVECT OR S MAY ALSO RE FOUND

EIC-VCH COMPUTE THE EIGENVECTORS CORRESPONDING TO A REAL EIGENVA LUE
QF A REAL UPPER HFSSENBERG MATRIX

ETC5  FIND ALL, OR OPT IONALLY A SUBSET OF THE EIGENVALUES OF A
GEN ~ PAL, PEAL—ELEMEN TED MATRIX

EL F EVALUATE THE INCOMPLETE ELLIPTIC INTEGRALS OF THE FIRST AND
SECON D KIND

EL K EVA LUATE THE COMPLETE ELLIPTIC INTEGRAM S OF THE FIRST AND
SECOND KIND

EL 3 COMPUTE THE ELLIPTIC INTEGRAL OF THE THIRD KIND

EPF COMPUTE TH E ERROR FUNCTION

FPFINV FIP4O THE INVE PSE ERROR FUNCTION — COMPUTE THE UPPER LIMIT OF
THE INTEGRA L IN THE ERROR FUNCTION

EV P EA L EVA LUATE A POLYNOM IAL HAVING REAL COEFFICIENTS AT A REAL
VALUE OF ‘ME INDEPENDENT VAR IABLE

FX RAP J)  GENERATE RANDOM NUMBERS HAVING A NEGATIVE EXPO NENTIAL
DISTRIBUTION

FA RcV COMPUT E T HE VALUE OF THE MODULUS OF A VECTOR

FA FRA C ADD TWO FRACTIONS AND EXPRESS THE RESUL T AS A FRACTION IN ITS
LOWEST FORM

F~ S~ pM SOLVE L Y B  AND UX=Y BY FORWA R D AND BACKW A RO SUBSTITUTIONS,
W HF~ F B IS A MATRIX CONSISTING OF H COLUMN VECTORS, A ND U AND
L A PE LOWE R AND UPPER TRI A NGULAR MATRICES OBTAINED FROM DECOM

FBcI1ES SO LVE LY = R AND (JX=Y BY FORWARD AND BACKWARD SUBSTITUTIONS,
WHEPF 8 IS A COLUMN VECTOR, AND U AND L ARE LOWER AND UPPER
TRIAN GULAR MATRICES OBTAINED FROM DECOM

SO LVE THE RECTANGULAR EQUATION SYSTEM *X —BA R =B— BAR IN THE
L FA ST SQ UA RES SENSE , IF NO E X A C T  SO LUTION EXISTS — A , X—B A R ,
B—BA R A~ E COMPLEX
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FCLSQ CONSTRUC T A LEAST SQUARE POLYNOMIAL OF A SPECIFIED DEGREE
WHOSE GRA PH APPROXIMATES A SET OF DATA POINTS

FDLSQ CONSTRUCT A LEAST SQUARE POLYNOMIAL APPROXIMATION OF SOME
PRE-ASSIGNE D DEGREE TO A SET OF DATA POINTS WITH GIVEN WEIGHT
WHERE THE POLYNOMIAL IS CONSTRAINED AT N POINTS AND TIE
DERIVATIVE IS ALSO CONSTRAINED AT THE FIRST P4 OF THE N POINTS
WHERE H ~~ N

FFRAC CHANGE A VECTOR WITH FRACTIONAL COMPONENTS INTO ONE WITH
INTEGER COM PONENTS TIME S A SCALAR FRACTION

FURNEW CONSTRUCT THE HERMETIAN POLYNOMIAL OF DEGREE t4+M+1 THROUGH
P1+1 COORDINATES WITH DERIVATIVES AT THE FIRST M4j POINTS

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

FITLIPI FIND THE BEST FIT LINE — MINIMIZE THE SUM OF THE SQUARES OF
THE PEPENUTCULAR DISTANCES FROM THE POINTS TO THE LINE

FL( P4 EW CONSTRUC T THE NTH DEGREE LAG RANGIAN THROUGH N.j COORDINATES
XII), A F( T)

FL SCFY FIND A L E A S T  SQUARES POLYNOMIAL OF SPECIFIED DEGREE WHOSE
GRA°H APPROXIMATES A SET OF DATA POINTS

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

FM NX MA IQIX—MATRIX MULTIPLICATION

FMT MX MULTIPLY THE TRANSPOSE (iF A MATRIX BY A MATRIX ON THE RIGHT

FMTQ TRANSPOSE AN H BY N MATRIX

FMTVCX MULTIPLY THE TRANSPOSE OF A COMPLEX MAT RIX ON THE RIGHT BY A
COMPLEX VECTOR

FMTVX MULTIPLY THE TRANSPOSE OF A MATRIX BY A VECTOR

FMUIT1 MULTIPLY A GIVEN NTH OEGPEE POLYNOMIAL BY A GIVE N LINEAR
FACTOR TO GIVE AN (N+1)TH DEGREE POLYNOMIAL

FMV CX MULTIPLY A COMPLEX MATRIX ON TH E RIGHT BY A COMPLEX VECTOR

FMV X MATR IX—VECTOR MULTIPLICATION

FNOR N1 NORMALIZE A VECTOR

FC4JRIP FIND THE LEAST SQUARES APPROX IMATING TRIGONOMETRIC POLYNOMIAL
TO A SET OF GIVEN DATA HAVING EQLJISPACEO ABSCISSAE
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FOUR ! FIND AN INTERPOLATING TRIGONOMETRIC POLYNOMIAL TO A SET OF
DATA HAVING EQUISPACED ABSCISSAE

FPUR SUBTRACT FROM A VECTOR ITS COMPON ENT ALONG ANOTHER VECTOR

(‘O MPUTE THE INCOMPLET E GAMMA FUNCTION

GA M MA FVALUATE THE GAMMA FUNCTION OF A REAL ARGUMENT X

r,ITPFM SOLVE A GENERAL SYSTEM OF LINEAR EQUATIONS HAV ING M
RIGHT—HAND S IDES WITH ITERATIVE REFINEMENT

GI TRFS SOLVE A GENERAL SYSTEM OF LINEAR EQUATIONS HAVING ONE
RIr~HT—HANfl SODE WITH ITERATIVE REFINEMENT

G LESCM SOLVE A GFNERAL SYSTEM OF LINEAR EQUATIONS HAVING H
DIGHT- HAND SIDES

G LESOS SO LVE A GENERAL SYST EM OF LINEAR EQUATIONS HAVI NG ONE
PT G HT— HAND SID E

GM! FV A L UATF NUMERICALLY A SINGLE, DOUBLE OR M—T UP LE ( M .L F . 1O)
INTEGRAL OF AN AR BiTRARY INTEGRAND BETWEEN ARBITRARY LIMITS

HA N KE L EVALUATE THE COMPLEX—VALUE D IIAN KEL FUNCTION OF THE FIRST OR
SECON D KIND FOR IFAL ARGUMENT AND INTEGER ORDER

COMPUT E A F’ N ITE DISCRETE COMPLEX FOURIER TRANSFCRM OF A
ONE— , TWO— OR THREE—DIMENSIONAL ARRAY OF COMPLEX FOURIER
AMPLITUDES

HCF FIND THE HIGHEST COMMON FACTOR OF TWO INTEGERS

CALCULATE THE ROOTS OF A POLYNOMIAL HAVING COMPLEX
COEFFICIENTS

HFRP’ IT EVALU A TE THE INTEGRAL CF E~~~(—X ~~~2)F (X)OX FROM NEGATIVE TO
POSITIVE INFINITY WITH F(X )  A REAL FU NCTION OF ONE VAR IABLE

HQMT I PE RFORM INTERPOLATION , G IVEN A VALUE OF THE INDEPENDENT
VAR IABL E AND ft TA BLE OF CORRESPONDING VALUES CF THE
INDEPENDENT AND DEPENDENT VARIABLE AND ITS DERIVAT IVE  —

FXTRAPDLAT !ON IS ALLOWED

HQMT 2  P~~R FORM HE’?MITE INTERPOLATIONS, GIVEN AN ARRAY OF VALUES OF
THE INDEPENDENT VARIA B I..E, AND A TABLE OF CORRESPON DING VALUES
(iF THE INDEPENDENT AND THE DEPENDENT VARIA BLE AND ITS
DERIVAT IVE

HSS P~ REDUCE A GE NERAL REAL MAT RIX TO AN UPPER HESSENBERG FCRM BY A
SIMILARIT Y TRANSFORMATION AND PROVIDE THE ELEMENTS IF THE
TRANSFORMATION MATRIX

HS T G ~ M DET E RMINE THE NUMBE R OF OBSERVATIONS OF A RANDOM VARIABLE
WHICH LIE IN USER SPECIFIED INTERVALS — USED FOR O IST RIBUT ION
TESTS A ND FOR PLOTTTNC, HISTOGRAMS
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TNPPRD COMPUTE THE INNER PRODUCT OF TWO VECTORS

INT GIVEN THE REAL COEFFICIENTS OF A POLYNOMIAL,  CO M PUTE T HE
COEFFICIENTS OF THE INTEGPAL POLYNOMIAL

INVFPS FIND THE INVERSE OF A SQUARE MATRIX USING DECOM AND FBSUBM

TNVITR FIND THE IMVEQSE OF A SQUARE MATRIX WI TH ITERATIVE REFINEMENT

IP A P~D GENERATE R~ MOOM INTEGERS BETWEEN TWO GIVEN VALUES — EACH OF
THE INTEGERS BETWEEN THE GIVEN LIMITS HAS AN EQUAL
P°OBABILITY OF OCCURRING

ITEPFM SOLVE L Y R  AND LX=Y BY FORWARD AND BACKWARD SUBSTITUTIONS
WITH AN INTERATIVE REFINE MENT, WHERE B IS A MAT RIX CONSISTING
OF H COLUMN VECTORS, AND L ANO Ii ARE LOWER AND UPPER
TQTA NGULAP MATRICES OBTA INED FROM DECOM — PROVIDE T’IE DAT A
FOP ESTIMA TING THE CONDITION NUMBER OF THE COEFFICIENT MATRIX
A ND THE NUMPER OF CORRECT DIGITS IN THE FIRST COMPUTED
SOLUTION

ITFRFS SOLVE L\=B AN D L X Y  BY FORWARD AND 3ACKWARD SUBSTITUTIONS
WITH AM INTERAT IVE PEFINEMENT, WHERE B IS A COLUMN VECTOR,
A ND L AN D U ARE LOWER AND UPPE R TRIA NGULAR MATRICES O3TA INED

~ROM DECOM — PROV IDE (HE DATA FOR ESTIMATING THE CONDITION
NUMBER OF THE COEFFICIENT MATRIX A ND THE NUMBER OF ~O RP ECT
DIGITS IN THE FIRST COMPUTED SOLUTION

ITEPIN PERFORM TIlE ITERATIVE REFINEMENT FOR THE INVERSE OF A SQUARE
M A T R I X

PERFORM THE ITERATIVE REFINEMENT OF A LEAST SQUARES SOLUTION
OBTANED FROM THE SUBROUTINE BSUBHT

I1~~PCM SO LVE LY~ B AND UX~~Y BY FO RWARD AND BACKWARD SUBSTITUTIONS
W ITH AN ITERATIVE REFINEMENT FOR A POSITIVE DEFINITE SYSTEM
AX ~~B (B IS A MATRIX  CONSISTING OF H COLUMN VECTORS AND I AND
U A°E THE LOWER TR IANGLE MATRIX AND ITS TRANSPOSE OBTAINED
FROM CHSDEC) — PROVIDE THE DATA FOR ESTIMATING THE CONDITION
NUMBER OF THE COEFF ICIENT MATR IX AND THE NUMBER OF CORRECT
DIG ITS IN THE FIRST C OM PU T E D  SOLUTION

T TPPOS SO LVE LY =B AND UX=Y BY FORWARD AND BACKWARD SUBSTI T UTIONS
W ITH AN ITERATIVE REFINEMENT FOR A POSITIVE DEFINITE SYSTE M
AX = R (3 IS A COLUMN V ECTO R AND L AND U ARE THE LOWE R TRI ANGLE
MAT R IX AN D ITS T RANSPOSE OBTAINED FROM CHSDEC) — PROVIDE THE
DA TA FOP rST IMA T ING THE CONDITION NUMBER OF THE COEFF ICIE NT
MA T O IX A Nfl THE NUMBER OF CORRECT DIGITS IN THE FIRST COMPUTED
SO LUTION

_ _ _ _ _ _ _
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ITPSPM SOLVE LY~ B AND CLTX~ Y BY FORWAR D AND BACKWARD SUBSTITUTIONS
W ITH ITE RATIVE REFI NEMENT (WHE RE B IS A MATRIX CONSISTING OF
H COLUMN VE CTORS, AND L A ND LT ARE A LOWER TRIANGULAR MATRIX
AND ITS TRANSPOSE,  U IS A O IAGO MAL MATRIX , OBTAINED FROM
SPOCOM) — PROVIDE THE DATA FOR ESTIMATING THE CONDITION
N~JMBER OF THE COEFF ICIENT MATRIX AND THE NUMBER OF CORRECT
DIGITS IN THE FIRST COMPUTED SOLUTION

T T P~~PS SOLVE LY= B AN D OL TX z Y  BY FO RWA RD AND BACKWARD SUBSTITUTIONS
W ITH ITE RATIVE REFINEMENT (WHERE B IS A COLUMN VECTOR , AND L
AND LT APE A LOWE R TRIANGU LAR MATRIX AND ITS TRANSPOSE, 0 15
A DIAGONA L MATRIX , OBTAINED FROM SP UCOM) — PROVIDE THE DATA
FOP EST IMATING THE CONOITION NUMBER OF THE COEFFICIENT MATRIX
AN D THE NUMB ER OF CO~ REC T DIGITS IN THE FIRST COMPUTED
SOLUT ION

L A G C IF DIFFERENTIATE NUMERICALLY A T A B U L A R  FUNCTION, AT ANY PO INT

LAGIN T PERFORM LAG PAN G IA N INTER POLATION AT A GIVEN ABSC ISSA

L.A G R A M  EVALUATE THE INTEG RA L OF A REAL FUNCT ION OF ONE VA R IABLE,
GIVEN THE AR RAYS OF THE INDEPENDENT AND THE DEPENDENT
VA RIA BLES

LAr-1,FR FVAIUA TC THE INTEGRAL OF F (X)DX FROM A TO E~~~—X W ITH F ( X )  A
°EAL FUNCTION OF ONE VA R IABL E AND E~~ — X THE WEIGHTING EN

L A T P S T R  FIND THE FIGENVALUES (REAL AND COMPLEX ) OF A REAL MATRIX

1CM FIND THE LEAST COMMON MULTIPLE OF TWO INTEGERS

1131V DIVIDE A POLYNOMIAL WITH REAL COEFFICIENTS By THE LINEAR
EXPRESS ION (X+ B) — B IS REAL

LEGF N FVA LUA T E THE INTEG RA L (iF A REAL FUNCTION OF ONE VARIABLE OVER
A FINITE INT ERVAL, WHEN THE FUNCT ION GENERATOR IS GIVEN

LFSWNF SOLVE A GENFRAL SYSTEM OF LINEAR EQUATIONS HAVI NG ONE
RIG HT— HAN D SIDE WITH PARTIAL PIVOTING BUT WITHOUT ROW
EQUILIBRA TION — PROVIDE DATA FOR CALCULATING THE DETERMINANT

1F~~WNP SOLVE A GENERAL SYSTEM OF LINEAR EQUATIONS HAVING ONE
RIGHT-HAND SIDE WITHOUT PIVOTING

LINPV P SOLVE NUMERICALLY LINEAR P—POINT BOUNDARY POINT PROBLEMS IN N
FIRST D°DFR ORDINARY DIFFERENTIAL EQUATIONS

LIN~ YS ~DL VF GENERAL SYSTEMS OF LINEAR ALGEBRAIC EQUATIONS — PROVIDE
THE DATA TO EVALU A TE READIL Y T HE DETERMINANT OF THE
COEFFICIENT MATRIX

LITWN F SOLVE A GENERAL SYSTEM OF LINEAR EQUATIONS HAVING ONE
RIG HT— lAN D SIDE WITH ITERRA TIVE REFINEMENT, W ITH PARTIAL
PIVOTING , WITHOUT ROW EQUILIBRATION - PROVIDE THE DATA FOR
CALCU LAT ING THE DETE RMINANT AND T HE D A T A  FOR ESTI MA TING T HE
CONDITION NUMBER OF THE COEFFICIENT MATRIX
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LIT WNP SOLVE A GENERAL SYSTEM OF LINEAR EQUATIONS HAVING ONE
RIGHT—HAND SIDE WITH ITER ATIVE REFINEMENT AND W ITHOUT
PIVOT ING

LOG GAM COMPUTE THE NA TURAL LOGARI THM OF THE GAMMA FUNCTION FOR
COMPLEX ARGUMENT

LSC*ITN SO LVE LINEAR LEAST SQUARES PROBLEMS FOR AN OVERDETERM IM E D
SYST FM WITH K RIGHT—HAND SIDES BY HOUSEHOLDER TRANSFOR MATIO N S

LSC HTS SOLVE LINEAR LEAST SQU A RES PROBLEMS FOR AN OVER DETERMIN ED
SYSTEM WITH ONE RIGHT—HAND SIDE BY HOUSEHOLDER
TRAN SFO RMA TION S

LS C STT SOLVE LINEAR LEAST SQUARES PROBLEM S BY HOUSEHOL D ER
TRANSFORMAT ION, USING ITERATIVE REFINEMENT

FIND A MINIMAX FUNCTION APPROXIMATION TO A SET OF POINTS IN
TER MS OF A LINEAR COMBINATION OF A PRESCRIBEO SET OF
FUNCT IONS

t4ILN2 SMOOTH A SET OF DATA BY AN AVERA GING PROCESS

M INcAT FIND A MINIMAX RATIONA L FUNCTION APPROXIMATION OF GIVEN
DEGREE TO A SET OF POINTS

MPY R FIND THE PRODUC T OF TWO POLYNOMIALS WHEN THE COEFFICIENTS ARE
ALL PEAt

MIJLLP FIND ALL ZEROS DR A SINGLE ZERO OF A POLY NOMIAL HAVI NG
COMPLEX COEFFICIENTS

NBESJ COMPUTE BESSEL FUNCTIO NS OF FIRST KI ND FOR REAL ARGUMENT AND
INTEGE R ORDERS

NEWT SOLVE A SYSTEM OF NON—LINEA R EQUATIONS

NONLID SO LVE A SYS T EM OF NON—LINEAR ALGEBRAIC EQUATIONS

NRAP4O GEN ERATE PSEU DO—RANDOM NUMBERS WHIC H AR E NORMALLY DIST RIBUTE DF AN D STORE VALUES IN A MULTIPLEXED ARRAY

MPT CH ENRICH A SET OF POINTS BY ADDING POINTS ON AN INTERPOLATING
C u RVE THROU GH THE GIVEN POINTS

NPKV S SOLVE A SYSTEM OF FIRST ORDER OR DINA RY DIFFERENTIA L EQJ AT IOM S
AT A POINT B WITH INITIAL VALUES GIVEN AT A POINT A

MDKV SH SOLVE A SYSTEM OF F IRST ORDER ORDINAQY DIFFERENTIAL EQUATIONS
AT A POINT B WITH INITIAL VALUES GIVEN AT A POINT A

GENERATE PSEUDO—RANDOM NUMBERS HAVING A NORMAL DISTRIBUTION

NPM~ O GE NERATE NORMALLY DISTRIBUTED PSEUDO—RANDOM NUMBERS WITH A
CONVENIENT WAY OF HANDLING THE TAIL OF THE DISTRIBU TION —

STORE THOSE NUMBERS IN A MULTIPLEXED DATA ARRAY
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NP!C SOLVE N BY N SYSTEM OF MON—LINEAR EQUATIONS

MEL Vt EST I~’AT E THE ERROR PERFORMED IN THE E V A L U A T I O N  OF A REAL
POLYNOMIAL AT A COMPLEX POINT IN THE NEIGHBORHOOD OF ONE OF
ITS ROOTS

OP IPAY PERFORM ONE OF NINE POSS IBLE TRANS FO RMATIONS ON T H E
OBSERVAT IONS OF A SINGLE VARI A BLE IN A MULTIPLEX ED DATA ARR A Y

OP 2 RAY PERFORM AM ARITHMETIC OPERATION (+ , — , ~~~, 1, ‘ )  ON THE
CORRESPONDING OBSERVAT IONS OF T W O  VARIABLES STORED IN
MULTIPLE XED DATA AR RAY S

O RT HFT FIT A GIVEN SET OF POINTS WITH A LINEAR COMBINATION OF
PRESCR IBED GENERAL FUNCTIONS OF LINEARLY IMU EPENO ENT
VAR ! A BLE (5)

OPIHUN G IVEN A SET OF N LINEARLY INDEPEN DENT REAL VECTORS OF
~IMENSION M , CONSTRU CT A SET W HICH SPANS THE SAME SJ8S PA C E
AN D WHOSE VECTCRS ARE O RTHON O RMAL WITH RESPECT TO A OF FINE D
INNER PRODUCT

APP ROX IMATE FUNCTIONS W HICH HAVE MA CLAU R IM SERIES EXPA NSIONS
BY OA TION A L FUNCTI O NS US ING PA DE APPROX I MATIONS

PAPPI EVALUATE THE IMTFG°AL OF A BOUNDED REAL FUNCTION OF ONE REAL
V A R T A I L E  OVER A FINITE INTERVAL

DA P F A C  PFSDIVF A RAT IONAL  FUNCTION INTO P A RT I A L  FRACTIONS

PO FTA COMPUTE THE PPOBABILITY OF OBTAINING A RANDOM VARI AB LE HAVING
A VA LUE LESS THAN OP EQUAL TO X FVOM A BETA DISTRIBUTION

O~~T NCM COMPUT E THE CUMULATIVE PROBABILITY FOR THE BINOMIAL
DIST RIBUTION

PCHY COMPUTE THE CUMULATIVE PROBABILITY FOR THE CAU C HY
DISTRIBUTION

PQIT PM SOLVE A POSITIVE DEFINITE SYSTEM OF LINEAR EQUA TIONS AX =B
HAVING H RIGHT—HAND SIDES

POu RS SOLVE A POSITIVE DEFINITE SYSTEM OF LINEAR EQUATIONS AX~ B
HAVING ONE RIGHT—HAND SIDE

PDIV PROVIDE THE QIJOTIENT AN D PFMAIMOER OBTAINED BY DIVIDING ONE
POLYNOM IAL BY ANOTHER — COEFF IC I ENTS ARE REAL

PDLSC M SOLVE A POSITIV F DE FIN ITE SYSTE M A X~ B HAVING H R I G HT - H A N D
SIDES ‘JSI NG THE CHOL ESKY DECOMPOSITION

P01505 cOLVE A POSITIVE OEFINITE SYSTEM AX~ B WAVING ONE R IGHT— HAND
SID~ USING THE CHCLFSKY DECOM POSITION

—- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ ___________
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pn~~ceM EOLVE LY=B AND UX=Y BY FORWARD AND BACKWARD SUBSTITUTIONS FOR
A POSITIVE DEFINITE SYSTEM A X ~~B — B IS A MATRIX OF H COLUMN
VECTORS AND I. AND U APE THE LOWER TRIANGULAR MATRIX AND ITS
TRANSPOSE OBTA INED FROM CHSOEC

DPS FPS ~ )LV F LY=B AND U X Y  BY FORWARD AND BACKWARD SUBSTITUTIONS FOR
A POSITIVE DE FINITE SY~~TFM AX = 8 — B IS A COLUMN VECTOR AND L
AND U APE THE LOWER TRIA NGULA R M A T R I X  AND ITS TRANSPOSE
OBTAINED FROM CHSDEC

P F P T S T  COM PUTE THE PROBABILITY OF OBTAINING A RANDOM VA RIABLE HAVING
A VALUE LESS THAN OP EQUAL TO X FROM AN F— (VARIANCE-RATIO)
PISTPI BUTT ON

COMPUTE THE C U M U L A T I V E  P RO B A B I L I T Y  FOR THE GEOMETRIC
DISTRIBUTION

PG M MA (‘OM°UTF THE PRO BABIL ITY  OF OBTA INI NG A RANDOM V A R I A B L E  HAVING
A VAI ’JE LESS THAN OR EQUAL TO X FROM A GAMMA DISTRI~3UTION

COM°UTE THE CUMUL A TIVE PROBABIL ITY FOR TH E HYPER G EOM ETRIC
DISTRIBUTIO N

DI~~E T A  OFT ERMINE THE V AL uJ E OF A RA N DOM V A R I A B L E  FROM A BETA
DIST RI3UTIO N WHEN THE CUMULAT IVE PROBABILITY IS GIVEN

°I~~IN DETE RMINE THF VALUE OF A RANDOM VARIABLE FROM A BINOMIAL
OT ST R!3UTION WHEN THE CUMULATI V E PROBABIL ITY IS GIV EN

°ICu~I DETERMINE THE VALUE OF A RANDOM VARIABLE FROM A CHI—S QUARE
DISTRIBUT ION WHEN THE CUMULATIVE PROBABILITY IS GIVEN

PIN- V DETERMINE THE VA LUE OF A RANDOM V A R I A B L E  FROM A CAUCH Y
OIST2IBUTION WHEN THE CUMULATIVE PROBABILITY IS GIVEN

PIr-Y P DFTFRMINE THE VAL I O~ AN EXPON ENTIALLY DISTRIBUTED RANDOM
VARIABL E WHEN THE CUMULATIVE PROBABILITY IS GIVEN

OIFDIS OETERMINE THE VALUE OF A RANDOM VARIABLE FROM AN F
DISTRIBUTION WHEN THE CUMULATIVE PROBABILITY IS GIVEN

PIG tU~’~ DFT~~P’IINE THE VALUE OF A RANDOM VARIABLE FROM A GAM M A
DISTRIBUTIO N WREN THE CUMULATIVE PROBABILITY IS GIVEN

PT r F D  f lFTrPMINF THE VALUE OF A RANDOM VARIA BLE FROM A GEOMETRIC •1

DISTRIBUTION WHEN THE CUMULATIVE PROBABILITY IS GIVEN

°IWYPG DFTFPMINF THE VALUE OF A RANDOM VARIA B LE ~ ROtl A
HYPERGEOMETRIC DISTRIBUTION WHEN THE CUMULAT IVE PROBABILITY
IS GIVEN

‘~‘ET~~RM INF THE VALU E OF A RA NDOM VARIABLE FROM A LOG-NORMAL
DISTRIBUTION WHEN THE CIJN IULATI\I E PROBABILITY IS GIVE N

DETERM INE THE VALUE OF A RANDOM VARIABLE FROM A NEGATIVE

~TM~~N IAL DISTRIBt ITION WHEN THE CUMULATIVE PROBABILITY IS

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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°INCPM DETERMINE THE VALUE OF A RANDOM VARIABLE FROM A NORMAL
DISTRIBUTION WHEN THE CUMULATIVE PROBABILITY IS GIVEN

PIPOIS DETERMINE THE VALU E OF A RANDOM VARIABLE FROM A POISSON
DISTRIBUTION WHEN THE CUMULATIVE PROBABILITY IS GIVEN

P IPAY L OFTERMINE THE VAL U E OF A RANO O M VARI A BLE FROM A RAYLEIGH
fl TS T PTB UTTON WHEN THE CUMULATIVE PROBABILITY IS GIVEN

PIT DETERM INE THE VALUE OF A RA NDOM VARIABLE FROM A STUDENT ’S T
DISTRIBUT ION WH EN THE CUMULATIVE PROBABILITY IS GIVEN

P IT Q P ~M DETERMINE THE VALUE OF A RANDOM VARIABLE FROM A TRUNCATED
NORMAL DI~ TRI~ UTION WHEN THE CUMULATIVE PROBABILITY IS GIVEN

PIUNF DETERMINE THE VALUE OF A UNIFORMLY DISTRIBUTED , RANDOM
V A RIA BLE WHEW THE CUMULATIVE PROBABILITY IS GIVEN

PIU NFO DETERMINE THE VALUE OF A RANDOM VARIABLE FROM A UNIFORM
DISCRETE DISTRIBUTION WHEN THE CUMULATIVE PROBABILITY IS
GIVEN

~ !WEBL flETFP!IINE THE VALUE OF A RANDOM VARIABLE FROM A WEIBULL
DISTRIBUTIO N WREN THE CUMULATIVE PROBABILITY IS GIVEN

PLAG R FORMS AN!) RFAOS, AT A GIVEN STATION X , THE POLYNOMIAL PASSING
THROUGH ALL OF A GIVEN S~ T OF POINTS

PLGNPM COMPUTE THE PROBABILITY OF OBTAINING A RANDOM V A R I A B L E  HAVING
A VALUE LESS THAN OR EQUAL TO X FROM A LOG—NORMAL
DISTRIB UTION

PNPI~ COMPUTE THE CUMULATIVE PROBABILITY FOR THE NEGATIVE BINOM IAL
DISTRIBUTI ON

COMPUTE THE CUMULATIVE PROBABILITY FOR A NORMAL DISTRIBUTION

GFNEPATF RA NDOM INTEGERS HAVING THE POISSON DISTRIBUTION

~~~A Y L  COMPUTE THE CUMULATIVE PROBABILITY FOR THE RAYLEIGH
DISTR IBUTION

~PBFX P DETERMINE THE PROBABILITY OF OB TAINING A VARIABL E HAVING
V ALUE = XO FROM A POPULATION HAVING AM EXPONENTIAL
DISTRIBUTION

PPBUNF DETERMINE THE PROBABILITY OF OBTAINING A VARI ABLE HAVING
VALUE XO FROM A POPULATION HAVING A UNIFORM DISTRIBUTION

DPOSUM COMPUTE THE INNER PRODUCT OF TWO VECTORS AND ADD IT TO AM
INC OMING VALUE C

P
~ ICH FMRICH A GIVE N AR RA Y WHICH DEFINES A CURVE BY INSERTING

POINTS SO AS TO OPTIMIZE THE MERIT FUNCTION DEFtP4FO IN CURV

PPDNY CONSTRUCT AN APPPO~ IMAT ION WHICH IS THE SUM OF A PRESCRIBED
P~U~~3ER CF EX PO N E NT IALS TO A SET OF P1 D A T A  POIMT ~ 

— . -- -- ---—-~~~~~~~~~~~~~~~~ -~~~——.--.,. ~~~~~~~~~
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PROCT FIND ALL PEAL A ND COMPLEX ROOTS OF A POLYNOMIAL WITH REAL
COEFFICIENTS PY THE METHOD OF BAIRSTOW—NEW ION

PT~~IST COMOUTE THE PROBABILITY OF OBTAINING A RANDOM VARIABLE HAVING
A VALUE LESS THAN 3R EQUAL TO X FROM A T— (STUDENT’S)
DIST~ TBUT IDN

PIRAN COORDINATE TRANSL ATION SUCH THAT POLYNOMIAL P(X) 3ECOMES
P(lsT) — P(X) HAS REAL COEFFICIENTS

PTPNPM COMPUTE THE PROBABILITY OF OBTAIN ING A RANDOM VARIABLE HAVING
A VA LUE LESS THAN OP EQUAL To X FROM A TRUNCATED NORMAL
DISTRIBUTION TN THE RA NGE BETWEEN A AND B

PUNFO COMPUTE THE CUMULATIVE PROBABILITY FOR THE DISCRETE UNIFORM
DISTRIBUTION

PW F~ L COMPUTE THE PROBAB ILITY OF OBTAINING A RANDOM VARIABLE HAVING
A VALUE LESS THAN OR EQUAL TO X FROM A WEIBULL DISTRIBUTION

QD IV DIVIDE A REAL POLYNOMIAL BY THE QUADRATIC EXPRESSION
(X 42 +B~ X +C) , B AND C REAL

QNWT SOLVE SYSTF HS OF NON—L INEAR ALGEBRAIC OF TRANSCENDENTAL
EQUATIONS

ORFIG FIND ALL EIGENVALtJES OF A COMPLEX MATRIX

ORI PERFORM A SINGLE, CO MPLEX OR— ITERATON ON A MATRIX IN UPPER
HESSENBEPG FORM , HAV ING REAL SUBDIAGOWAL EL EMENTS

QUAD PERFORM NUMERICAL QUADRATURE ON BOTH WELL—BEHAVED AND
POORLY—BEHAVED FUNCTIONS

RA ND GENFRATE UNIFORML Y DISTRIBUTED OR NORMALLY DISTRIBUTED RANDOM
NUM BERS

PAIL COMPUTE THE COEFFICIENTS OF THE LEAST SQUARES APPROX IMATION
TO A SET OF DISCRETE DATA BY A RATION A L FUNCTION

RA VLGM COMPUTE THE RAYLEIGH QUOTIENT FOR REAL SYMMETRIC MATRICES

RBFSY COMPUTE BESSEL FUNCTION OF SECOND KIND FOR POSITIVE PEAL
ARGUMENT AN D INTEGER ORDERS

RECOV I. ~)FCIVE R EIGENVECT ORS AFTER A REDUCTION USING A TRIANGULAR
MAT RIX IN THE SIMILARITY TRAN SFORMATION

REC OV ~ RECOVE R FIGENVECTOR S OF THE EIGENPROBLEMS BAY =LA M BDAV OR
YTA B LA M B DAYT , WHERE A, B ARE REAL,  SYMMETRIC AND B IS
POSITIVE DEFINITE

RFDSY SI RFOUCE THE EIGENPROBLFM ( A — L A M B O A B ) X = O  TO A STANDARD
SYMMETRIC PROBLEM (P—IAMBDAI )Z=O — A MUST BE REAL SYMMETRIC,
B MUST BE PEAL SY M MET R IC POSIT IVE DEFINITE TO ALLOW THE
DECOMPOSITION B LLT
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~~~~~~~~ RFOUCF TO ST A NDARD FC RM THE EIGENPROBLEMS ( A B - L A M B O A I ) X = 0  OR
(BA—LA ’IBDA I )Y=O, WHFRE A , B ARE REAL SYMMETRIC ANC B IS
POSTTIVF DEFINITE

RE V RFVFRSF TH~ ORDER OF PEAL POLYNOMIAL COEFF ICIENTS IN A M ARRAY

RICH FP4 RICH A GIVEN CURVE DEFINED BY AM ARRAY OF POINTS SO A S TO
SATISF Y A SPECIFIED CHORD HEIGHT TOLERANCE

R~~INIT SOLVF A SYSTEM OF FIRST ORDE R ORDINARY DIFFERENTIAL EQUATIONS
AT A PO INT B W ITH INITIAL VALUES GIVEN AS A POINT A

RrP~er EVALUATE THE INTEGRAL OF A REAL FUNCTION OF ONE PEAL VARIABLE
OVER A FINITE INTERVAL USING i~OM BERG INTEGRATI ON

QONW I USES QNW T TO SOLVE SYSTEMS OF NONLINEAR, A LGE BRAIC OR
TR AN SCENDENTAL EQUATIONS (IT APPEARS TO BE USEFUL IN T IA T IT
DOES NOT GIVE UP ON DIFFICULT P”OBLEMS AS EASILY AS OTHER MSL
SUBDOUTINFS - QNWT SOLVED 34 OF 40 TEST CASES,  RO NWI SOLVED
ALL 40)

COUNT THE NUMBER CF RUNS ABOVE AND BELOW ZERO OF DIFFERENT
LENGTHS AN D THE EXPECT ED NUMBER OF RUNS FOR A SAMPLE W HICH IS
RANDOML Y SELECIFU FROM A POPULA TION SYMMETR ICALLY DISTRIBUTE D
ABOU T ZER O

PU NSUD COUNT THE °UNS tiP AND DOWN OF DIFFERENT LENGTHS IN A SAMPLE
A ND DETERMINE THE EXPECTED NUMBER OF BUNS OF DIFFERENT
LENGTHS FOR A RANDOM SAMPLE

SB~ SUBT RACT COEFFICIENTS OF LIKE POWERS OF TWO REAL POLYNOMIALS

SOLVE THE EQUATION SYSTEM A X-B A R=B— BA R BY THE CONJUGATE
GRADIENT METHOD — DESIGNED TO BE USED WHEN THE MATRIX A IS
LAR GE BUT HA S MA NY ZER O ELE MENTS

S F A V C H  USED IN THE TBLU PACKAGE TO PERFORM A BINARY TABLE SEARCH

SE PAR FIND A LL FIGENVA LUES OF A REAL, SYMMETRIC TRIO IAGON A L MATRIX

FIND A SUBSET OF FIGENVALUES OF A REAL, SYMMETR IC TRI DIAGONAL
MAT’)IX

SH~~IP~K CO MPUTE TIlE COEFFICIENTS OF THE POLYNOMIAL P (AX ) FROM TIE
COEFFICIENTS OF THE POLYNOMIAL P (X) — REAL COEFFICIENTS

SIC! EVAI UAT F THE SINE AND COSINE INTEGRALS

PER FORM SMOOTHING OF A TRIGONOMETRIC SERIES BY USE OF LA N C Z O S
SIGMA -FA CTORS

StP~ TPA~!SFDPM EIGEPIVFCTORS OF AN UPPER MESSENBERG MATRIX H, WHERE
4= (P’~ — j)A P , TO EIGENVECTO °S OF THE SIMILAR MATRIX A

~I~~P~ C EVAL UATE THE INTEGRAL OF ANY FUNCTION Y=F (X) ~ET WEEN THE
LIMITS A AN D A USING S IM PSO N’S RULE
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SINEVI VVAL UATF A SINE POLYNOMIAL A T A GIVEN POINT

SINSFR INTERPOLATE A SET OF N (A BSCIS SA ,O RDINATE )— PA IRS

SMOCUB PERFORM SMOOTHING

SMCC T H COMPUTE A VECTOR OF SMOOTHED FUNCTION VALUE S GIVEN VECTORS OF
A RGUMENT AND CORRESPONDING FUNCTION VALUES

S M T V X  MULTI~ LY THE TRANSPOSE OF A LARGE , SPARSE MATRIX BY A VECTOR

S M V X  MATR IX—VFCTOR MULTIPLICATION WHEW TIlE MATRIX IS LARGE AND
SPAP~~

SP O CC M DECOMPOSE A POSITIVE DEFINITE SYMMETRIC MATRIX WITHOUT USING
THE SQUARE ROOT ROUTINE

SPCF~ M SOLVE LY=B AMP X=Y BY FORWARD AND BACKWARD SU8ST ITUT IOW S FOR
A POSITIVE DEFINITE SYSTEM AX :B (B IS A MATRIX OF P1 COLUMN
VECTORS , AND L AN D U ARE THE LOWER TRIANGULAR MATRIX AND ITS
TRANSPOSE, AND 0 THE DIA GONAL MATRIX OBTAINED FROM SPC COM )

SP~ FPS SOLVE LY=B AND X=Y BY FORW A RD AND BACKWARD SUBSTITUTIONS FOR
A POSITIVE DEFINITE SYSTEM AX=B (B IS A COLUMN VECTOR , AND L
AN D U APE THE LOWER TR IANGULAR MATRIX AND ITS TRANSPOSE , AND
U THE ) IAGDNAL MAT RIX OBTAINED FROM SPOCOM )

SPOSC M SOLVE A POSITIVE DEFINITE SYSTEM A X = 9  HAVING M RIGHT-HAND
StD~~S WITHOUT USING THE SQUARE ROOT ROUTINE

SPUSCS SOLVE A POSITIVE DEF INITE SYSTE M A X B  HAVING ONE RIGHT—HAND
S IDE WITHOUT USING THE SQUARE ROOT ROUTINE

SPIIRM SOLVE A POSITIVE DEFINITE SYSTEM OF LINEAR EQUATIONS W ITHOUT
USING THE SQUARE ROOT ROUTINE WITH ITERATIVE REFINEMENT

S PT T P S  SOLVE A POSITIVE DEFINITE SYSTEM OF LINEAR EQUAT IONS WITHOUT
USING THE SOUARE POUT ROUTINE WITH ITERATIVE REFINEMENT

S~’( TP~E CONSTRUCT A 5TH DEGREE SPLINE INTERPOLATING A SET OF
FOU !S°ACED DATA

S T A R T  QF4O IN AND LTST INPUT DA T A  WHIC H IS TO BE ENRICHED BY USING
O TH ER M~~L ROUTINES

StJ D~~IA ~~ DUCF A COMPLEX MATRIX TO UPPER HESSENBERG FORM BY
SIMILARI TY TRANSFO RMATIONS, USING UNITARY MATRICES

SUPOIR O
~ OIICE A REAL MA T R I X  TO UPPER HESS EMBERG FORM

S UMPS COM°UTF DOUBL E PRECISION SUM S OF THE POWERS OF OBSERVATIONS

FIT A SMOOTH SURFACE WITH CONTINUOUS FIRST PARTIAL
PFRIVAT !V FS TO A SET OF POINTS DEFINE!) OVER A RECTANGULAR
GPI~

SYMLP FIND ALL FIGENVALUE S CF A REAL , SY MMETRIC TR IDIAG ONA L MATRIX 

—~~~.. _ _
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SYMOR FIND ALL EIGENVALtJES OF A REAL, SYMMETRIC TRIDIAGONAL MATRIX

T RLCI TA B LE  SEA RC H AND INTERPOLATION WITH ONE INDEPENDENr VARIABL E

TBLU 2 TABL E SEARCH AND INTERPOLATION WITH TWO INDEPENDENT VARIABLES

791tj3 TABLE SEARC H AND INTERPOLATION WITH THREE INDEPENDENT
VARIABLE S

TOO TAG COM°UTE PARTIAL OP COMPLETE EIGENSYSTEMS OF HERMETIAN
MATRICES

TFPFI ~O1YNOMIAL INTE~ PCLATTON FOR ONE INDEPENDENT VARIABLE

TFRP? POLYNOMIAL INTERPOLATION FOR TWO INDEPENDE T VARIABLES

T FR P3 POLYNOMIAL INTERPOLATION FOR THREE INDEPENDENT VARIABLES

T PDC N~ PFRFORM TRIA NGULAR DECOMPOSITION OF A TRIDIAGONAL MATRIX
WITHOUT PIVOTING

TPDCCM PERFORM TRIANGULAR DECOMPOSITION OF A TRIDIAGOP4AL MAT RIX WITH
PARTIAL PIVOTING

TQCFPM PFPFO~ M BA CK SUBSTITUTION

F TPDSCM SOL VE A TRIOIAG OMAL SYSTEM OF EQUATIONS USING TRIANG ULAR
flECOMPC)SITION WITH PARTIAL PIVOTING AND BACK SUBSTITUTION

PERFORM BA C K SUBSTITUTION

TRC WN° SOLVE A TPIDIAGONAL SYSTEM OF EQUATIONS USING TRIANGULAR
DECOMPOSITION WITHOUT PIVOTING AND BACK SUBSTITUTION

TP GDTF DIFFERENTIATE FORMALLY A TRIGONOMETRIC POLYNOMIAL

TP G INT INTEGRATE FORMALLY A TRIGONOMETRIC POLYNOMIAL

T RIC !  REDUCE A PEAL , SYMMETRIC MATRIX TO TRIDIAGONAL FORM BY USE OF
HOUSE HOLD ER’S REDUCTION

TPIL CM SOLVE A LOWER TRIANGULAR SYSTEM LX= 3 WHERE B IS A MATRI X
CONSISTING OF H COLUMN VECTORS

TPTL CS SOLVE A LOWER TRIANGULAR SYSTEM L X B  WHERE B IS A SINGLE
COL’JMM VECTOR

IPTIJPM SOLVE AN UPPER TRIANGULAR SYSTEM UX~ B WHERE B IS A MATRIX
CONSISTING OF H COLUMN VECTORS

TR IUPS SOLVF A N UPPER TRIANGULAR SYSTEM UX:B WHERE B IS A SINGLE
COLUMN VECTOR

T O IC IM INVERT A LOW E R T R IANGULAR MA T Q IX

TQtJPT M TM V F QT AN UPPER TRIANGULAR MATRIX  

~~~~~~ . .-. -~~~~~~—~~~~~~~~~-—~~~ 



~1

AUG 1R77 MSL PAGE. 3-52

UNCSPL CONSTRUCT A NONLINEAR CUBIC SPLINE WITH CONTINUOUS SECOND
DFRIV~ TIVE THROUGH A GIVEN SET OF D A T A

URA NO GENERATE UNIFORMLY DISTRIBUTED PSEUDO—RANDOM NUMBERS WITH THE
SPECIFIED UPPER AND LOWER LIMITS AND STORE VALUES A S ONE
VARIAB LE IN A MULTIPLEXED DATA ARRA Y

VALV EC FINf) ALL (OR A SUBSET OF) FIGENVECTORS OF A COMPLEX MATRIX

VARORO ARRANGE THE OBSERVAJIONS OF ONE OF THE V A R I A B L ES IN A
MULTIPLEXED DATA ARRAY SO THAT THESE OBSERVATIONS ARE STORED
IN INCREASING ORDER

V ECO~D ORDER A SET OF COMPLEX NUMBERS ACCORDING TO MAGNITUDE , EITHER
INCREASING OR DECREASING

VECT OR GIVEN A GOOD APPROXIMATION TO AM EIGENVALU E OF A REAL ,
SYMMET RIC TRI DIAGO NAL MATRIX , FIND THE CORRESPONDING
EIGFNVECTOR AN D TRANSFORM THE RESULT ACCORDING TO STORED
INFORMATION ABOUT THE ‘ORIGINAL, FULL MATRIX

VIP COMPUTE THE INNER PRODUCT OF TWO VECTORS

VIPA COMPUTE THE INNER PRODUCT OF TWO VECTORS AND ADO IT TO AN
INCOMING VALUE C

VIPO COMPUTE THE INNER PRODUCT OF TWO VECTORS WITH DOUBLE
PRECISION ACCUMULATI ON

V !PCA COMPUT E THE INNER PRODUCT OF TWO VECTORS WITH DOUBLE
PRECISION ACCUMULATION AND A DO IT TO A N INCOMING VALUE C

V IPOS COMPUTE THE INNER PRODUCT OF TWO VECTORS WITH DOUBLE
PRECISION ACCUMULATION AND SUBTRACT IT FROM AN INCOMING VALUE
C

WIPAP1O GENERATE RANDOM FLOATING POINT NUMBERS BETWEEN IWO GIVEN
VALUES — EACH OF THE FLOATING POINT NUMBERS BETWEEN THE GIVEN
LIMITS HA~ A N EQUAL PROBABILITY OF OCCURRING

YPLOT PRINTER PLOT OF UP TO 5 VARIABLES OR SETS OF DATA (ORDINATE)
IN THE ORDER IN WHICH THE VALUES ARE STORED (ABSCISSA )

TYPLOT PRINTER PLOT OF UP TO 5 ORDINATE VARIABLES VERSUS A SINGLE
ABSCISSA VARIABLE WHERE THE NUMBER OF VALUES FOR THE ABSCISSA
IS THE SAME A S THE NUMBER OF VALUES FOR EACH OF THE ORDINATE
VARI ABLES

7AFU J FIND N ZF~~OS OF AN ARBITRARY COMPLEX—VALUED FUNCTION OF A
COMPLEX VARIABLE

ZA FU M FIND N ZEROS OF AN AR B ITRARY COMPLEX—VALUED FUNCTION OF A
COM PLEX VARIABLE

ZAF UR FIND N ZEROS OF AN ARB ITRARY R E A L — V A ~~UEO FUNCTION OF A REAL
VA RIA BL E 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —-.-
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Z~ CU NT COUNT THE NUMBER OF TIMES A FUNCTION F(Z) CIRCLES THE ORIGIN
AS Z TRANSVERSES ANY CONTOUR MADE UP OF STRAIGHT LINE
SEGMENTS IN A COMPLEX PLANE, A ND HENCE THE NUMBER OF ZEROS OF
F(Z) WITHIN CLOSED CONTOURS (IF THERE ARE POLES WITHIN THE
CONTOUR THEN THE PHRASE ‘NUMBER OF ZEROS SHOULO BE REPLACED
BY “NUMBER OF ZEROS — NUMBER OF POLES”)

ZPNM COMPUTE THE MEAN VALUE OF A SET OF OBSERVATIONS AND SUBTRACTS
THE MEAN FP~OM EAC H OF THE OBSERVATIONS
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PISROC

‘NSROC’ IS A LIBRARY OF OTNSPOC WRITTEN AND/OR SUPPORTED
SCIF NTIFIC AND UTILITY SUBPROGRAMS.

REFEQE NCESI MOS T OF THESE ROUTINES AR E DOCUMENTED IN CCLIB/N, WHICH
M A Y  BE OBTAINED FROM USER SERVICES. THE OTHER
DOCUMENTS ARE ON FILE IN USER SERVICES.

MACH INE—REA DABLE DOCUMENTAT ION MA Y BE PRINTED USING
DPUGRAM ‘PPOGDOC’ (SEE PAGE 1-2).

ROUTINES IN LIBRARY NS~ DC’ INCLUDE:

AC GET ACCOU NT NUMBER FO P THIS JOB

AD JL LEFT ADJUST A LI NE OF WORDS LEAVING ONE SPACE BETWEEN ~4ORDS

AUJR RIGHT ADJUST A LINE OF WORDS LEAVING ONE SPACE BETWEEN WORDS

A l AIRY FUNCTION INTEGRAL

A1TT~ E OBT~~IM CPA , CPB, CP, PP, ID AND W ALL CLOCK TIMES SINC E START
O~

’ JOB (OP INTERCOM SESSION)

A M A X E  FIM~ MAX IMUM VALUE OF AN ARRAY (ALSO CONTAIN S MAXE)

AM INE FIND MINIMUM VALUE CF AN ARRAY (ALSO CONTAINS MINE)

A N OVA1 ONE-WAY ANALY SIS OF VARIANCE WITH UNEQUAL N

A N C V A~ TWC—W A Y ANALYSIS OF VARIANCE WITH EQUAL N

A P DWR EXPONENTIAT ION OF POWER SERIES — ONE VARIABLE

ARCC FT PRO°ERITES OF U.S. STANDARD ATMOSPHERE (1962)

A~ HIFT SHIFT EACH WORD OF AN ARRAY

A SORT FIN AL~ HANUMERIC SORT

A S CR’ T MV SO RT 2—D IMENSIONAL ARRAY USING MOVLEV

~ANP PRINT A BANNER (PAGE)

BEJVO ZERO—ORDER BESSEL FUNCTIONS FOR REAL ARGUMENTS

BFJYI FIRST O POFR BFSSEL FUNCTIONS FOR REAL ARGUMENTS

BESST MODIFIED BESSEL FUNCTION OF THE FIRST KIND

RFSSJ BESSEL FUNCTION OF THE FIRST K IND

BF~~~K MODIFIE D BESSEL FUNCTION OF THE SECOND KIND

~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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RFSSY BESSEL FUNC T ION OF THE SECOND KIND

RHAN SOLVE SYSTEM AX= B FOR BANDED SYMMETRIC MATRICES

BPOWP FXPONFMTIAT IUN OF POWER SERIES IN TW O VARIABLES

BVJ SPHERICAL BESSEL FUNCTION

CBSF COM PLEX BESSEL FUNCTION FOR LARGE ARGUMENT

0 E73  COMPLETE ELLIPTIC INTEGRA L OF THE THIRD KIND

CENTE R CENTER A C H A R A C T E R  STRING WITHIN AN OUTPUT FIELD

CG AUSS COMPLEX SOLUTION OF SIMULTANEOUS EQUATIONS AND DETERMINANT BY
ITERAT IVE GAUSSIAN ELIMINTA ION

CHFILL FILL (PORTION OF) AN ARRAY WITH A CHARACTER

CMPINV COMO LEX MATR IX  INVERSION

COMR ~ S BESSEL FUNCT IONS FO~ COMPLEX A RGUME NT AND ORDER

CO~ PST P COMPARE TWO CHARACTER S TRINGS

COP4TRCT SOLJ~~EZE ARRAY OF IR—FORMA T CHARACTE RS TO LEFT (SEE EXPAND )

C O T A N  COTA NGENT FUNCTION

COUPIF LOGICALLY CO NNEC T TWO WORDS

CRflT~~B 
• 

READ TABLES FOR FRMRAW AND FRMRA2 INT ERPOLATION

DISrOT SINGLE O~ DOUBLE INTERPO LATION

OM PA CA LL~~ LE OCTAL AND CHA RACTER DUMP OF SPECIFIED PORTION OF
USER’S FIEL D LENGTH (FL) ( BY ACTUAL LOCATION )  (NO HEADINGS
ARE PROVIDED )

O~~PC PA DUMP JOB CON TROL POINT AREA

D~ P~ TT SHORT DUMP OF FIN OR FM FILE INFORMATION TABL E (FIT)

OPPCI’T FIND ALL QOOTS OF A REAL . DOUBLE PRECISION PLOYNOM IAL

‘~UM PA GIV ~ O C T A L  AND CHARACTE R DUMP OF USER— SPEC IFIED AREA

OU~~PCPA EX PA ND FO DUMP OF JOB CONTROL POINT A REA

OtJM PFIT DETAILED DUMP OF FTN OR RH FILE INFORMATION T A B L E  (FIT)

CA LLAB LE OC T A L AN D CHARACTE R DUMP OF SPECIFIED PORTION OF
USER’S FIELD LENGTH (FL) (BY A C T U A L  LOCATION )

__________________ __________ ~~~~~~~~~~ .~~~~~~



_ _ _ _  ~~~~~~~. ~~~~~~~~~~~~~~~~~

AUG 1977 WSROC PAGE 3—56

FILl ELLIPTIC INTEGRAL

ELLTP ELLIPTIC INTEGRAL

FLu ME OB TAIN CPA , CPB, CP, PP, ID AND WALL CLOCK TIMES SINCE LAST
CALL TO ELTIME

ED’ ~ O t.OGTCAL COMPARE (CF 2 ARRAYS )

ERF ERROR FUNCTION

ERR OR ERROR FUNCTION

EXPA ND EXPAND CHARACTER STRING INTO ARRAY OF IR— FOR MAT WORDS (SEE
CONTRCT)

FX PINT EXPONENTIAL INTEGRAL

EXPPM EXTRACT NEXT PARA METER FROM EXECUTE CARD

EXTBIT EXTRACT BITS FROM A WORD

EX TF RM FXT °ACT NEXT PARAMET ER FROM USER—SUPPLIED PARAMETER STRING

FA~~TIN READ AND UNPACK DATA PREPARED ON THE XOS— 910 A/D CONVERSION
SYSTEM

FB INRO UNPACK AN INPUT A RRAY (N BITS PER INPUT CHARACTER INTO COC
WORD)

FFT EAST FOURIER TRANSFORM FOR COM PLEX TABULATE D FUNCTION

FFT5 FAST FOURIER TRANSFORM

Fr,! FORTRAN GAUSSIAN INTEGRATION

FINOC FIND PPESE NCF OR ABSENC E OF SPECIFIED CHA RACTER IN A M A R R A Y
(USER SPFCIFIES RELATIONA L OPERAN D)

FIP~~W FIND PRESENCE OP ABSENCE OF SPECIFIED WORD IN AN ARRAY (USER
SPECIFIES RELATIONAL OPERAND )

FINCWQD FIND SPECIFIED WORD IN AN ARRAY

FNCL3 IMTFGOATE SYSTEM OF ORDINARY DIFFERENTIAL EQUATIONS

FRES NEt.. EVALUATE FRFS NEL INTEGRALS

FPI’PRN LINEAR TABL E INTERPOLATION (ONE OR TWO INDEPENDENT VARIABLES )

F~ )’PA2 LINEAR TA RLE INTERPOLATION (MULTIPLE INDEPENDENT VARIABLES )

FT NQFL GET/SET CORE SIZE



-., - .
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- - —
~~~
— - .-—

~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

At J G 1977 NSRDC PAGE 3—57

COM PLEX GA M MA rUNCT TON OF A COMPLEX ARGUME NT HAVING POS IT HE
REA L.. PA PT

r,AMMA INCOMPLETE OR COMPLETE GAMMA FUNCTION

~IMU LTAM EOU S EQUAT ION SOLUT ION WITH DETERMI NANT BY I T E RA T I V E
GAUSSIAN FLIM INAT IOM

GFTCIiA EXTRACT CHA PACT ER F~ OP’ SPECIFIED POSITION IN AN A~’RAY

G ET C H~ ~Y T RAC T CHARACTER FPO’~ SPECIFIED POS ITION IN A WO R D

GFTFIT GET SPECI FIED FIT ADO RE SS

r r T LFN~ GET ACTUAL LOCAL FILE NAMES (FOR FTN)

GET ALL PAR A METERS ON E XECUTE CARD

GFT~~A GET PROGRAM COMMUN ICATION REGION ( R A + O  THRU RA 77 B)

HA RMONIC A N A L Y S I S

GO~~PCP ISSUE IJS FP—SP FCIFIEO GO/DROP MESSAGE

HELP ~OMPLEX 7E ROES OF PEAL OR COMPLEX PO LY MOI ~IAL

HE°E GET TERM INAL ID FOR THIS JOB

HIF~ C HIGHEST COMMON FACT OR OF TWO POLYNOMIALS

lACE COUNT ONE— BITS IN SPECIFIED WORD

IP1JNP UNPACK 12—BIT BYTE S FRO M A R RAY

I0CM INTERACTIVE COMMUNICATOR (SYMBOLIC) -— READ RESPO NSE AND
COMPARE WITH LIST OF VALID RESPONSES

ICOMN INT FRACT IVF COMMUNICATOR ( INTEGER NUMERIC) —— READ NUMBER
A ND TEST T O SEE IF IN SPECIFIED RANGE

IOAYWEK FUNCTION TO DETERMINE THE DAY OF THE WEEK FOR ANY DATE FROM
10/15/1682 THRU 0 2 / 2 8 / 4 0 0 0

1010 GET USER INITIALS (AND INTERCOM USER ID) FROM CHARGE CARD OR
LOGIN

I~~IGIT CHF~~K FOR OI~~ITS IN A FIELD WITHIN A WORD

IFINDOM FIND FIOST OCCURRENCE OF SPECIFIED C H A R A C T E R  IN A R R A Y

I F M T V  FA S T  I—FORMAT DECODE OF V A R IA B L E  LENGTH INPUT

.

~ 

~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . . . ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ 
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IHtIS CONVERT SECONDS TO ‘ HH.MM .SS.’ (SEE ISEC)

IPAKI FT ~OUEEZ E LEFT A ND REMOVE ZEROS (OUR ) A ND BLANKS (SSB), RETURN
NUM1ER OF C H A RA C T E R S

T R O M A N  CONVERT ROMAN MUMRFQS TO INT EGER

TSFC CONV{9T HH.MM .SS TO SECONDS (SEE IHMS)

ISTTE.NF TEST FOR CONNECTED FIl E

ISTAPE GENERATE TAPE NAME TAP EMN’

ISUP~TT SUM ELEMENTS OF INTEGER ARR A Y

J~~DATE CONVE RT A NY GREGORIAN DATE TO A JLIIIAN D A T E  AND VICE VERS A
(MUL T I — Y E A R )

JC~~NAM F GET MOS/ BF JOB NAME FOR THIS JOB

JO Q C R~, GET JOB O°IGIN ( BA T C H , INTERCOM , GRAPHICS, MULTI—USER )

JU LT A N CONVERT AMY GR EGO R IAN DATE TO A JULIAN D A T E  AND V ICE V E R S A
(SINGLE Y EA ~~)

KIJT MER INT EGRA TE A S Y S T E M  OF FIRST—ORDER ORDI NARY DIFFERENTIAL
ED UAT IOWS USING THE KUTT A—MERSO N FOURTH—ORDER , SINGLE—STEP
MET HOD

LA ~~TC FIN!) LAST MON—BLANK CHARACTE R IN A R R A Y

LASTW ’O FT ND LA ST WOPP OF A~~~AY WHICH CONTAINS A NON—BLANK CONTAINS A
NON—BL A NK

L B Y T  FXT~ ACT VARIA B LE LENGTH BYTE

IF FTAO J SOUEEZE LEFT AND REMOVE BLANKS AND COB (USER MAY SUPPLY
TRA ILING FILL CHA RACTER )

LINFF sri PRINT FILE TO 6 LINES PER INCH

SFT PRINT FIL~ TO B LINES PER INCH

LO C C A M  LOGA RITH M OF GAMMA FUNCTION FOR COMPLEX ARGUMENT

ISOSUB N’NFç~AL WFIGHTEO LI~ ST SQUARES FIT

M ACH IN F N’T 4-~~ORU SY” TE M HEADING

M A M  SOLV E SYMMETR IC SYSTEM OF LINEAR EQUATIONS

M A M 2 0 0  SOLVE 200  SY M M ET ° !C L INEAR EDUATIONS

M A S K I T  O Y N A ’~tC M A S K  G E N E R A T O R

_ _ _
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MAT1P ~S MA T ~~IX INVE RSE W ITH S IMULTANEOUS EQUATION SOLUTIO N AND
OFT~ 2MINA NT

M A X F  F IN’~ MA Y IMUM VALUF OF AM ARRAY (ALSO CONTAINS AMAXE )

MFFTCH FETC H A SINGLE WORD FROM USER’S FL (SEE MS ET )

I4FY OBTAIN THE MAINFRAME ON WHICH T HE PROG RAM IS RUNNING

FIND MINIMUM VALUE CF AN ~PPAY (ALSO CONTA INS AMINE )

GENE RALIZE D NONLINEAR IT E P A T O R

MONT H FROM A DA T E  ( M M/ D D/ Y Y )  FIND THE MONTH AND RETURN FULL
SPE LLING A ND 3— OP 4 — C H A R A C T E R  ABBREVIAT ION

MOV ~~TR MOVE A STR ING OF CHA RACTE RS FROM ONE A R R A Y  TO ANOTHER

~ SE T SET A SINGLE WORD IN USER’S FL ( S E E  MFETC H)

M E W DA T  A I)D/S!f lTBA CT SPFCIFIED NUMBER OF DAYS TO/FROM A GIVEN DATE

NFTLL FILl,. E LEMENTS I THRU N OF AN A R R A Y  WITH THE VALUES I TH RU N,
RESPECTIVELY

NEILLI T EST A N A R R A Y  FOR THE PRESENCE OF THE INTEGERS I TH~ U N IN
ELEMENTS I THP U N, RES PECTIVELY

MPN’T5 °FAL AND COMPLEX ROOTS OF REAL POLYNOMIAL

NUMFXcT GET N!JMBE° OF EXECUTE CARD PARAMETERS WHICH WERE USED IN THIS
EXECUTION OF THE PROGRAM

NUMV A P OET FRMINE NUMBER OF ARGUMENTS IN CALL TO SU BPROGRAM

OFMT~~F FAST 0—FORM A T DECODE

O~ MTV FAST 0-FORMAT DECODE OF VAR IABLE LENG TH INPUT

OPISA ORTHOGONAL POLYNOMIAL LEAST SQUARE AP PROXIMAT ION

OVLNA MF GET NAME OF FILE CURRENTLY BEING EXECUTED

°A PGF T GET A LL P A RA M E TER S OF USER—SU PPLIED PARAMETER STRING

PFPC SUPPLY O ESC° IPTI ON OF PERMANENT FILE FUNCTION RETURN CY) F

PLCT MY PO INTER PLOT — MULTIPL E CURVES

PLOIPO PRINTER PLOT — MULTIPLE CURVES

PL.OTXY P~ INTFR PLOT — SINGLE CIJRVE

POt CIV POLYNOMIAL DIVISION

PU LY N 1~~A ST SQUARES POLYNOMIAL FIT
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POWR I 1 TERN TN EXPONENTIAT ION OF POWE R SERIES — ONE VARIABLE

DO WR2 I TERM IN EXPONENTIATION OF POWER SERIES — TWO VARIABLES

PROU 2 1 TERM IN PPODUCT OF POWER SERIES — TWO VARIABLES

PROOT FIND ALL ROOTS OF A REAL PLOYNO PIIAL

P~ TFL PRINT CURRENT FL (OP PUT INTO DAYFILE )

PRYTME GET AND PRINT CPA , CPB, CP, PR , 10 AND WALL CLOCK TItlES SINCE
LAST CALL AND PRINT USER—SUPPLIED MESSAGE

PSI COMPLEX PSI FUNCTION

DUICHA INSERT CHARACTER INTO SPECIFIED POSITION IN AN ARRAY

PUTeMP INSERT CHARACTER INTO SPECIFIED POSITION IN A WORD

OSORT IN—CORE ASCENOING SORT FOR ARRAYS LARGER THAN 500 WORDS

OSORTI IN—CORE ASCENDING SORT WITH RE—ORDERING OF ASSOCIATED A RRA Y
(FO R ARRAY S LARGER THAN 500 WORDS )

‘mACC INTEGRAL BY GAUSS—LEGENOPE 10—POINT QUADRATURE

OUA~ T REAL OR COMPLEX ROOTS OF QUARTIC

RA NNUM NORMALLY DISTRIBUTED RA NDOM NUMBERS

QCPA READ (A PORTION OF) CONTROL POINT AREA

RFCOVRfl ON RECOVERY , PRINT EXCHANGE JUMP PACKAGE, RA40 THRU RA6778

REDUCE REDUCE FL TO MINIMUM —OR— REQUEST ADDITIONAL FL RELATIVE TO
START OF BLANK COMMON

REPLACE ONE CHARACTER WITH ANOTHER ~N AN ARRAY

QEPLAC M REPLACE SEVERAL CHARACTERS WITH OTHER CHARACTERS

QE PLHT REPLACE ALL CHARACTERS GREATER THAN SPECIFIED CHARACTER WITH
NEW CHARACTER

REPLLO REPLACE ALL CHARACTERS LESS THAN SPECIFIED CHARACTER WITH NEW
CHARACTER

QEPLNE REPL ACE ALL CHARACTERS (EXCEPT SPECIFIED CHARACTER ) WITH A
SPECIFIED CHARACTER

RECUE~ T CALLABL E PEQUEST COMMAND

QFET FAST COURIER TRANSFOR M FOR REAL TABULATED DATA

RFSP4 REVERSE FAST FOURIEP TRANSFORM
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ROO TEQ GFNFRAL ROOT FINDER

ROUTE CALLABLE ROUTE COMMAN D

SBYT STO°E VARIABLE LENGTH BYTE

SE~~ICr, REPLACE DISPLAY CODE 003 WITH 778 (SEMI—COLON)

SFN T MOVF WO Rfl S FROM ONE A PRAY TO ANOTHER, FORWARD OR BACKWARD

SETRE W CONVERT ALPHABETIC PEWINO OPTION INTO RN OPEN AND CLOSE CODES

SHIFTA SHIFT AR RAY A SPECIFIED NUMBER OF BITS (CROSSING OVER WORD
BOUNOARIES)

cIPIP SIMPSON’S RUL E INTEGRATION

SIMPUN 5TMP~ QM.S RULF INTEGRATION — UNEQUAL INTERVALS

SKPF IL FORW A RD OP BACKWA R D SKIP FOR FORTRAN FILES

SKPSTAT GET ST4TU~ OF LA ST CALL TO S KPFIL

SKWEZL SQUFEZE LEFT AND ~EP4OVE BLANKS AND 008

S)CWFZR SOVEEZE QIGPIT AN D REMOVE BLANKS AND 008

SMOCIH IFAST SQUARES POLYNOMIAL SMOOTHING

SMCNON JA COBIAN ELLIPTIC FUNCTION

SPIFIT SPLINE CURVE FIT

SOFTI POLYNOMIAL LEAST SQUARE FIT

S~~ORT FIN SHELL SORT

SSC~ TF ~TN CALL~~RLE SHELL SORT FOR TWO—DIMEN SIONAL ARRAYS

SSCRTI FIN CALLABL E SHELL SORT FOR TWO—DIMENSIONAL ARRAYS

SSO~ IL FIN LOGICAL SHELL SORT

STUTEF STUDENT’S T DISTRIBUTION

SUMIT SUM ELEMF NTS OF REAL ARRAY

TPATLB7 CHANGE TRAILING BLA NKS TO ZEROS (008)

UNLOA’l UNLOAD A FORTRAN FILE

VAL CIT LOGI(~AL FUN(~TION TO VAL IDATE A DATE FORMAT

VA LIOT VALI RAT E A PI A R RAY TO SEE THAT EACH ELEMENT IS ONE OF A
USER-SPECIFIED LIST

-~~~~~-~~~~~~~~~~~~~~~~ — _ _  _ _  _ _ _ _  _ _
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VAPAH I EIGFNVALUES AND EIGENVECTORS OF A GENERAL REAL MATRIX

V & DAH ~ IMPROVED ESTIMATES AND BOUNDS FOR EIGENSYSTEM OF A 5ENER*L
REAL MAT RIX

VF!1L rILL AN A PRAY W ITH USER—SPECIFIED WORD

W F K O A Y  DETERMINE THE DAY OF THE WEEK FOR ANY GREGORIAN DATE FROM
OCTOBER 15, 158 2 THRU FEBRUARY 28, ‘.000

YFIL FILON’S METHOD FOP INTEGRALS WITH SIN ANO COS

XO P EXCLUSIVE-OR FUNCTION

ZBt ANK CHANGE BLANK S TO 008 AND VICE VERSA

ZFRCES RFPLACE BLANKS WITH (DISPLAY CODE) ZEROS, MULTIPLE FIELOS

ZEPCFL ZERO FIELO LENGTH (SECURITY EOJ)

ZEROS REPLACE PLANKS WITH (DISPLAY CODE) ZEROS, MULTIPLE FIELDS

7PFPUT PUT USER—SPECTFIED PARAMETERS INTO ARRAY FOR LATER CALL TO
ZPFUNC

ZPFUMC CA LLA BLE PERMANENT FILE FUNCTIONS

7RTPUT PUT USER—SPECIFIED PARAMETERS INTO AR~ k LATER CALL TO
ROUTE

7~ YSFO FORTRAN CALLABLE SYSTEM CALL

t
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•~ •• CATALOGUED PROCEDURES ‘
~~~~~~~
‘

A CATA LOGUED PROCEDURE IS A SET OF CONTROL CARDS WHICH ACCOMPLISH A
TASK. ‘~HE COMPUTER CENTER MAINTAINS A LIBRARY OF THESE FOR GENERAL
U~ F. THIS CHAPTER TNCLUOFS THE DESCRIPTIVE TITLE FOR EACH PROCEDURE IN
THF LIBRARY. MOST OF THE PROCEDURES ARE EXECUTED BY)

R~ GIP4,<PROCNAME~~, ,CPARAMETEPS .

~FFERFNCFS) CCL!B~P, WH ICH MAY BE OBTAINED FROM USER SERVICES.

MACHINE— REAOAPLE DOCUMENTATION MAY BE PRINTED USING
PROGRAM ‘PROGOOC’ (SEE PAGE 1-2).

THE ~CLLOWING PROCEDURES ARE AVAILABLE )

A NYLTB EXECUTE A PROGRAM ON ANY EDITLIB USER LIBRARY (HAVING A PFN
OF 1—7 CHARACTERS )

AN YPPO FXECU’E A PROCEDURE ON ANY CATALOGUED PROCEDUQE FILE (HAVING
A P~ N OF I— ? CHARACTERS )

AUn T SORTED USER AUDIT

C ALC 3D THR~ F—~ PROCEDURE FOR CALCOMP 763, 936, 1700 PLOTTERS

CCTR M PR INT ONE COPY OF COMPUTER CENTER INTRODUCTORY REFERENCE
MA NUAL

CCLIP PRINT ONE COPY OF CCLIB, CCLIB/M, CCLIB/N, CCLIB/P, OR
CCLIBFU MANUAL

CCPM PRINT COPIES OF THE COMPUTER CENTER REFERENCE MANUAL

COPYBLK REBLOC K ST RANGER TA PES TO SCOPE STANDARD FILES (BOTH
UNBLOCKED CARD AND PRINT LINE IMAGE TAPES AND BLOCKED
STRANGER TAPES)

COPYLIfl CONOrPISE (AND SORT) AN EDITLIB USER LIBRARY PRESERVING AL,
FL, FLO VALUES. BINDEX AND LISTBIN LISTS ARE PROVIDED.

COPYS ATTACH, EXECUTE AND RETURN THE RIOSCOPYS PROGRAM

CPTNCEX CONVERT SEQUENTIAL PROCEDURE FILE TO RANDOM

CV2 B CONVERT TO 029 PUNCH CODE

DOCACO A DO ONE DOCUMENT TO A DOCUMENTATION FILE

OOCCFL E DELETE ONE DOCUME NT FROM A DOCUMENTAT ION FILE

LIST DOCUMENTATION FOR PROCEDURES DOCADO, DOCDELE, DOCOOC,
OOCFILE, DOCGFT, DOCLIST , OOCREPL

OOCFILE AT TACH A DOCUM ENTATION FILE

DOC( ET GET (EXTRACT ) SPECIFIED DOCUMENT FROM A DOCUMENTATION FILE
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OOCL IST LIST DOCUMENT NAMES (ON •OECK) CARDS IN A DOCUMENTATION FILE

UOCPFPL REPLACE ONE DOCUMENT IN A DOCUMENTATION FILE

!IOflTA PF EXTOACT DOCUMENTS FROM TAPE

GRIPE ALLOW USER TO MAKE GRIPES OR SUGGESTIONS DIRECTLY TO THE
COMPUTER

LI~~SFT1/2 CREATE SIMPLE ABSOLUTE USING ONE/TWO EDITLIB LI8RARY (IES)

LINF*/~ SET PRINT FILE TO 8/6 LINES PER INCH

MCX TFLI USER THE MAINFRA ME ON WHICH HE IS RUNNING

MNSRCC EXECUTE A PROGRAM ON FOITLIB USER LIBRARY ‘MNSRDC

MV PPC EXECUTE A PROCEDURE OK FILE PROFIL’ CATALOGED UNDER ANY ID

Nor,n CRFATE SIMPLE ABSOLUTE FROM RELOCATABLE

N(~PEPUN INSURE THAT A BATCH JOB CANNOT BE RERUN BY OPERATOR TYPE—IN

°C!4TAPF EXTPACT SOURCE PROGRAMS FROM TAPE

PM CREATE CERTAIN PRINT MESSAGE (PM) RECORDS

PROAflO ADD ONE PROCEDURE To A SEQUENTIAL PROCEDURE FILE

PROALL LIST PROCEDURE NAMES, PROCEDURE HEADERS AND THE PROCEDURE S IN
A SEQUENTIAL PROCEDURE FILE (COMBINES PRONAM , PROHOR AND
PROu ST)

pROrEIF D~ LFTF ONE PROCEDURE FROM A SEQUENTIAL PROCEDURE FILE

LIST DOCUMEN TATION FOR PROCEDURES PROADO , PROALL, PRODELE,
PP000C, PROGET, PROHOR , PROLIST , PRONAM , PROREPL

PROGET GET (EXTRACT) ONE PROCE DURE FROM A SEQUENTIAL PROCEDURE FILE

PPCGRAM FXECtJTE A CATALOGED PROGRAM (NOT IN A LIBRARY)

LIST PROCFOURF HEADERS IN A PROCEDURE FILE

PPOLIST LIST DROCFOURF(S) IN A SEQUENTIAL PROCEDURE FILE

LIST MA MEE OF PPOCEOUPES IN A SEQUENTIAL PROCEDURE FILE

PQDCFDL REPLACE ONE P~ OCFOURE IN A SEQUENTIAL PROCEDURE FILE

I

_ _ _ _ _ _   _ _ _ _ _  _ _ _ _
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RFCAO fl ADO ONE OR MOPE LOGICAL RECORDS TO A FILE

OECr’ELE DELETE ONE OR NOPE LOGICAL RECORDS FR OM A FILE

RFCBCC LIST DOC UMENTATION FOR PROCEDURES RECADO , RECOELE, RECOOC,
PFCf,FT, RE C REPL

RECGET EXTRACT ONE OR MORE LOGICAL RECORDS FROM A FILE

RECREPL REPLACE ONE OR MOPE LOGICAL RECORDS IN A FILE

QENAP 4 AC RENAME AC FIELD ON PERMANENT FILES

RU NEAS COMPILE AND EXECUTE BASIC PROGRAM (SIMILAR TO EDITOR RUN ,8AS
FOR USE OUTSIDE EDITOR)

RUP4FTN COMPILE AND EXECUTE FTN PROGRAM (SIMILM TO EDITOR RUN ,FTN
FOP USE OUTSIDE EDITOR)

R(INNNF COMPILE AND EXECUTE PINE PROGRAM

RUNSED COMPILE AND EXECUTE FTP4,SEO PROGRA M (SOURCE PROGRAM IN
SEQUENCED FORMAT - TIME—SHARING OPTION)

RUNTS COMPILE AND EXECUTE FTPI,TS PROGRAM (TIME—S HARING OPTION)

SELDUMP CREATE BACKUP DUMP TAPE OF USER PERMANENT FILES OF API ACCOUNT
NUW RFR

SFLLOAD RESTORE SEL ECTED ROUTINES FROM A BACKUP DUNPF TAPE

~ENO SEND MESSAGES TO A N INTERCOM USER WHO IS NOT LOGGED IPU LIST
MESS A r,ES

STOUCT GENERATE CROSS— REFERENC E LISTS AND TREE STRUCTURE FROM BINARY
RELOCATABL E OBJECT FILE

S2 K 2~ 0 ATTACH FILES FOR 52000 (VERSION 2.60) NATURAL LANGUAGE,
FIN, OR C000L PROCEDURAL LANGUAGE INTERFACE FROM PROPER
DEViCE

52000 ATTACH OP RETURN FILES FOR S2000 NATURAL LANGUAGE , FT N OR
COBOL PROCEDURAL LANGUAGE INTERFACE FROM PROPER DEVICE

TIDBITS LIST FIL E OF TIDBITS (HINTS ON IMPROVED COMPUTER USAGE)

TOA NPAK COPY CONTENTS FROM ONE DEVICE SET TO ANOTHER FOR BACKUP
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UPCACO ADO ONE DECK TO AN UPCATE LIBRA RY

UPDOFL F DELETE ONE DECK FROM AN UPDATE LIBRARY

UP000C LIST DOCUMENTATION FOR PROCEDURES UPDADO , UPODELE, UP000C,
UPUCET , UPULIST , UPDREPL

UPOGET EXTRACT ONE DECK FROM AP I UPDATE LIBRARY (UPOATE, C) AND,
OPTIONALLY, ADO EDITOR SEQUENCING

UPCrET~ EXTRACT ONE DECK FROM AN UPDATE LIBRA RY (UPOATE,S) AND,
OPTIONALLY , ADO EDITOR SEQUENCING

IJDDGETT EXT RACT ONE DECK FROM AN UPDATE LIBRARY (UPDATE,T) AND,
OPTIONALLY , ADO EDITOR SEQUENCING

UOOLIST LIST DECK/COMOE!~K NAMES IN UPDATE LIBRARY WITH COUNT OF
RECORDS TN EACH DECK1COMOECK

UPCPFPI. REPLACE ONE OECI( TN AN UPDATE LIBRARY

UTILITY EXECUTE A PROGRAM ON LIBRARY ‘UTILITY

VENUS ATTACH AND EXECUTE ONE OF THE VENUS RETRIEVAL PROGRAMS

WWAT IIP LIST LIBRARIES SPECIFIEr) IN LAST ‘LIBRARY’ COMMAND

~~~~~~~~~~~~ ~~~
— —— . .
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