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Systematic index of NUMPAS, a library of numerical procedures in PASCAL

edited by

J. Kok

ABSTRACT

The index contains information about available numerical mathematics
procedures which can be used in PASCAL programs. In particular a list is
given of PASCAL procedures from NUMPAS and of several useful FORTRAN sub-
routines from the well-known libraries IMSL (International Mathematical and
Statistical Libraries) and NAG (Numerical Algorithms Group).

In addition, directions are given for the use of these subroutines in PASCAL
programs for the CYBER 73-28 computer of the Academic Computer Centre
Amsterdam (SARA).
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PREFACE

The library of numerical procedures in PASCAL, NUMPAS, is being
developed by the NUMPAS Project Group of the Numerical Mathematics Depart-
ment of the Mathematical Centre. The project was initiated by a request of
the Wiskundig Seminarium of the Free University at Amsterdam, who parti-
cipated in the costs involved.

The aim is, to make available reliable PASCAL procedures and their
documentation for solving numerical mathematics problems. PASCAL programs
using these procedures can be run in the PASCAL 6000-3.4 system available
on the Control Data CYBER 73-28 computer of the Academic Computer Centre
Amsterdam (SARA).

The project group has two main activities:

1. to program and document PASCAL procedures, where the existing library
of numerical mathematics procedures in ALGOL 60, NUMAL, is used as a
guide line.

2. to make available FORTRAN subroutines which can be called in PASCAL

programs.

The here presented systematic index contains sufficient information

about the available PASCAL procedures and FORTRAN subroutines.

In view of the continuous development of the library of PASCAL procedures,

we intend to update this index regularly.

The NUMPAS project group is formed by: J. Blom, F. Groen, J. Kok and
M. Louter-Nool. Former members were: R.R. de Graaf and J.K. Petiet.
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I:HTRIDUCTION,

A, 2,

THE INDFX CONTAINS THE FOLLOWING INFORMATION;

A SUBDIVISION OF THE COMPLETE AREA OF NUMERICAL MATHEMATICS
Sus 'PROCEDURE's

THE MNAME OF THE PROCEDURE OR FUNCTION

SUB 'DESCRIPTION FILENAME! (AND 'RECNR')}

THE NAME OF THE PERMANENT FILE (AND THE NUMBER OF THE
RECORD) YWHERE THE DOCUMENTATION CAN BE FOUND

SUB 'USE!'s

IF 'USE' 3 PROLODG, THEN USF THE 80=CALLED PREPRQOCESSOR FOR
CONSTRUCTING A FILE OF EXTERNAL PROCEDURES; ELSE USE AS
LIBRARY THE FILE(S) MENTIONED (NMP = NUMPAS, PASCLIB CAN BE
OMITTED)

suB 'EXT REF'3

THE WAY OF REFERENCING THE EXTERNAL PROCEDURE,

THE FOLLOWING SETS OF PROCEDURES ARE AVAILABLE 3
PASCAL PROCEDURES,

PROCEDURES AND FUNCTIOMS IN PASCAL, WHOSE DESCRIPTIONS ARE
GIVEM IN THE NUMPAS MANUAL (TO APPEAR) AND ON FILES WITH
PERMAMNENT FILE NAMES MNUMPASDOCUMENT® (# 3 1, 25 44 ) AND
IDENTIFICATION ID=aNUMPAS, RECNR GIVES THE NUMBER OF THE
RECORD OF SUCH A FILE CONTAINING THE DOCUMENTATION, THE
MEXT RECORD CONTAINS THE SOURCE TEXT(S) OF THE PROCEDURE(S)
DOCUMENTED,
IN USER PRNOGRAMS REFEREMCES YO THESE PROCEDURES ARE MADE
AS FOLLOWS

< PROCEDURE ¢/ FUNCTION HEADING » j EXTERNj; ,
THE NUMPAS PROCEDURES ARE DIVIDED IN TWO SETS, DEPENDING ON
THE PROPERTY WHETHER THEY ARE PRECOMPILED OR NOT,

PRECOMPILED *IUMPAS PROCENURES,
PRECOMPILED PROCEDURES ARE AVAILABLE ON THE PERMANENT FILE
MIIMPAS, ID=NUMPAS, COMPILED PROGRAMS (ON LGO ) CAN BE
EXECUTED IH THE FOLLOWING WAYS}S
LIBRARY,HUMPAS, OR 3 LDSET,LIB=aNUMPAS,
LGO, ‘

NTHER NUMPAS PROCEDURES,

ALL MUMPAS PROCEDURES WHICH USE ARRAYS WITH USER=DEFINED
BOJNDS CANYOT BF PRECOMPILED, THE PROCEDURES REQUESTED MUST
RE COMPILED WITH THE SAME ENVIRONMENT OF TYPE DEFINITIONS
FOR ARRAY PARAMETERS AS EXISTS IN THE USER PROGRAM, FOR
SUCH USER PROGRAMS A PREPROCESSOR IS AVAILABLE, WHICH
CONSTRUCTS A PASCAL PROGRAM CONTAINING ALL REQUESTED NUMPAS
PRACEDURES A4D THEIR AUXILIARY PROCEDURES IN THE DESIRED
ENVIRONMENT OF TYPE DEFINITIONS,
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II

THE PREPROCESSOR IS AVAILABLE ON THE PERMANENT FILE
PROLOG, ID=NUMPAS, AND IS USED TOGETHER WITH TWwO AUXILIARY
FILES PASINFO,ID=MNUMPAS AND SOQURCETEXTS,ID=NUMPAS,

FULL INFORHMATION ARQUT THE USE OF PROLOG IS GIVEN ON THE
PERMANENT FILE PROLOGDOC,ID=NUMPAS,

FORTRAN SURROUTIMES,

SUBROUTINES WRITTEN IN FORTRAN AND AVAILABLE IN FORTRAN
SURROUTINE LIRRARIES CAN BE CALLED IN PASCAL PROGRAMS WITH
CERTAIN RESTRICTIONS (E,G, ONMLY THOSE SUBROUTINES wHICH DO
HOT EXPECT A PROCEDURE OR FUNCTION IN THE USER'S PROGRAM AS§
A PARAMETER),
REFERENCES ARE MADE IN THE FOLLOWING WAYy

< PROCEDURE / FUNCTION HEADING » j§ FORTRAN;
FOR INFORMATION ABOUT THE USE OF FORTRAN SUBROUTINES, SEES
J, KOK & M, LOUTER = NDOL § THE USE OF FORTRAN SUBROUTINES
IN PASCAL PROGRAMS (TO APPEAR),
ENTRIES T0 FORTRAYN SUBROUTINES ARE INCORPORATED IN THIS
INDEX ONLY IF NO APPROPRIATE PASCAL PROCEDURE IS AVAILABLE,
A LARGE SET OF SUBROUTINES CAM BE CALLED VIA AN INTERFACE
SUBROUTINE (SEE B,3,), THUS AVOIDING CONFUSING RULES FOR
PARAMETER SUBSTITUTION, FOR INFORMATION ABOUT THESE SUBROUe
TI'ES ONE IS REFERRED TO THE PERMANENT FILE NUMPASFTNDOC,
IDsNUMPAS,

THE FORTRA!Y SYSTEM L IBRARY,
FORTRAN SYSTEM FUNCTIONS AND SUBROUTINES CAN BE CALLED wHEN

THE SYSTEM LIBRARY 1§ GIVEN IN THE FOLLOWING WAY:
LIBRARY,FORTRAN, Ry LOSET,LIB=FORTRAN,

MATHEMATICAL LIBRARIES,
INSL'
IMSL (INTERNATIO!AL MATHEMATICAL AND STATISTICAL LIBRARIES)

LISRARY 3 IMPLEMENTATION FOR CDC CYBER 70 SERIES,
AAY OF USE ¢

LIBRARY MUMPAS, IMSL , ORg LDSET,LLIB=NUMPAS/IMSL,
IF N0 INTERFACE SUBROUTIHE WILL BE USED, THEN:
LIBRARY,IMSL, OR§ LDSET,LIB=IMSL,

ONE IS WARMED, HOWEVER, THAT THE INTERFACE SHOULD BE USED
IN THE CASE THAT AN IMSL SUBROUTINE CAN BE EXPECTED TO
VRITE & MESSAGE ON THE FILE OUTPUT,



B,2.2,

PAGE III

NAG,

AL (NUYERICAL ALGORITHMS GROUP) C€DC CYBER 70 SERJES
IMPLEMENTATION, HWAY OF USE 13
LIBRARY,NAGF, ORg LDSET,LIB2NAGF,
OR (IN THE CASE OF AN INTERFACE SUBROUTINE)
LIBRARY,NUMPAS,NAGF, ORy LOSET,LIBsNUMPAS/NAGF,
ALL WAG SUBROUTINES SHOULD BE CALLED WITH THE SOFT FAILURE
OPTION (IFAIL = 1),

THE FORTRA!l PASCAL INTERFACE,

INTERFACE SUBROUTINES ARE WRITTEN FOR ALL UBEFU| FORTRAN
SUBROUTINES OPERATING WITH TWOeDIMENSIONAL ARRAYS, IN THIS
CASE ARPRAYS OQUGHT T0O BE TRANSPOSED DUE TQ THE DIFFERENT
STIRING NOF ARRAYS IN PASCAL AND FORTRAN, WITH THE INTERFACE
SUBROUTIMNES, OME CAN USE THE DIRECTIONS OF USE IN THE
RESPECTIVE LIBRARY HMANUALS DISREGARDING THIS PECULIARITY,
ONE ONLY HAS TO REMEMBER THAT IF A PARAMETER IS REQUIRED
CONTAINING THE LENGTH OF THE COLUMNS OF AN ARRAY ONE MUST
GIVE THE LENGTH NF THE ROWS INSTEAD, THE PERFORMANCE OF AN
INTERFACE SUBROUTINE CONSISTS OF THE APPROPRJATE TRANSFORMe
ATIONS OF THE PARAMETERS AND OF A CALL OF THE INTENDED SUBe
RO!TINE,
FOR ALL INTERFACE SUBROUTINES THE LETTER P IS PRECEDING THE
MAME OF THE ORIGINAL SUBROUTINE, 1IN A FEW CASES, HOWEVER,
AM FXTRA PARAMETER 18 NECESSARY, INDICATING THE LENGTH OF
THE ROWS 0OF A SECOND ARRAY TO BE TRANSPOSED, THIS CONCERNS
THE SUBROUTINES:

PICSFKU (SECTION 7,1.,2¢%:2084)¢

PZX1LP, PZX2LP (SECTION S5,1,4.,1:)
THE INTERFACE ALSO CONTAINS THE SUBROUTINES FOR TRANSPOSING
REAL OR COMPLEX ARRAYS, AND A SUBROUTINE THAT AVOIDS THE
PRINTING O0OF MESSAGES BY IMSL SUBROUTINES ON UNASSIGNED
FILES,
ALL INTERFACE SUBROUTINES ARE CONTAINED IN THE PERMANENT
FILE HUYPAS,IDaMUMPAS (SEE Ag1,.),

NTHER PROCED!IRES,
IN THE PASCAL SYSTEM LIBRARY SOME NUMERICAL PROCEDURES ARE
AVAILABLE WHICH CAN BE USED 1IN PASCAL PROGRAMS, THIS
CONCERNS THE PROCEDURES PI, RANDOM AND RANDSET, REFERENCES
ARE “ADF BYg .

FUMCTION PI 3 REAL; EXTERN)

FUNCTION RANDOM g REAL; EXTERN;

PROCEDURE RANDSET(X § REAL)y EXTERNj
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ALL  COMMENTS,  COMPLAINTS,  AND  REQUESTS FOR  FURTHER
INFORMATION  SHOULD BE ADDRESSED 710

NUMPAS PROJECT GROUP
MATHEMATISCH CENTRUM
THEEDE BOERHAAVESTRAAT 459
AMSTERDAM = 1005,

DATE ¢ 760901,
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1,ELEYENTARY PROCEDURES :
1,REAL VECT AND “4AT QPERATIONS
f1INITIALIZATION

2,0UPLICATION

J.MULTIPLICATION

4,8CALAR PROOUCTS
1,VECTOR VECTOR PRODUCTS

2,MATRIX VECTOR PRODUCTS

JoMATRIX MATRIX PRODUCTS

S,ELIMINATION

lw ’n 5.

PROCEDURE

IMIVEC
INIMAT
INIMATD
INISYMD
INISYMROW

DUPVEC
DUPVECROW
DUPROMWVEC
DUPVECCOL
DUPCCLVEC
DUPMAT

MULVEC
MULROM
MULCOL
coLcsy
RO4CST

VECVEC
MATVEC
TAMVEC
MATMAT
TAMMAT
MATTAM
SEQVEC
SCAPRDY
SYMMATVEC

FULMATVEEC
FULTAMYEC
FULSYMMATVEC
RESVEC

SYMRE SVEE

HSHVECMAT
HSHCOLMATY
HSHROWMATY
HSHVECTAM
HSHCOLTAM
HSHROWTAM

ELMVEC
ELMCOL
ELMROW
ELMVECCOL
ELMCOLVEC
ELMVECROW
ELMROYVEC
EL¥COLROW
ELMROKCOL

DESCRIPTION
FILENAME

NUMPASDOCUMENT
NUMPASDOCUMENTY
NUMPASDOCUMENT
NUMPASDOCUMENTY
NUMPASDOCUMENTY

NUMPASDOCUMENTY
NUMPASDOCUMENT
NU4PASDOCUMENT{
NUMPASDOCUMENTY
NU“PASDOCUMENTY
NUMPASDOCUMENTY

NUMPASDOCUMENTY
NUMPASDOCUMENT

NUMPASDOCUMENTY -

NUMPASDOCUMENTY
NUMPASDOCUMENT

NUMPASDOCUMENTY
NUMPASDOCUMENT
NUMPASDOCUMENT Y
NUMPASDOCUMENTY
NUMPASDOCUMENT§
NUMPASDOCUMENT
NUmPASDOCUMENT Y
NUMPASDOCUMENT Y
NUMPASDOCUMENT

NUMPASDOCUMENTY
NUMPASDOCUMENTY
NUMPASDOCUMENT Y
NUMPASDOCUMENT Y
NUMPASNDOCUMENTY

NUMPASDOCUMENT §
NUMPASDOCUMENT
NUMPASDOCUMENTY
NUMPASDOCUMENT |
NUMPASDOCUMENTY
NUMPASDOCUMENT

NUMPASDOCUMENTY
NUMPASDOCUMENTY
NUMPASDOCUMENTY
NUMPASDOCUMENTY
NUMPASDOCUMENTY
NUMPASDOCUMENTY
NUMPASDOCUMENTY
NUMPASDOCUMENT§
NUMPASDOCUMENT

REC
NR

P A

[V RV RV NV NV ] (PR RV NV RV T ]

20009 g g~~~ =

G G P G G e
- e G P G gom

USE

PROLOG
PROLOG
PROLOG
PROLDOG
PROLOG

PROLOG
PROLOG
PRCLOG
PROLOG
PROLCG
PROLOG

PROLOG
PROLOG
PROLOG
PROLOG
PROLOG

PROLOG
PROLOG
PROLOG
PROLOG
PROLOG
PROLOG
PROLOG
PROLOG
PROLOG

PROLOG
PROLOG
PROLOG
PROLOG
PROLOG

PROLOG
PROLOG
PROLOG
PROLOG
PROLOG
PROLOG

PROLOG
PROLOG
PROLOG
PROLOG
PROLOG
PROLOG
PROLQG
PROLOG
PROLOG

EXT
REF

EXTERN
EXTLRN
EXTERN
EXTERN
EXTERN

EXTERN
EXTERN
EXTERN
EXTERN
EXTERN
EXTERN

EXTERN
EXTERN
EXTERN
EXTERN
EXTERN

EXTERN
EXTERN
EXTERN
EXTERN
EXTERN
EXTERN
EXTERN
EXTERN
EXTERN

EXTERN
EXTERN
EXTERN
EXTERN
EXTERN

EXTERN
EXTERN
EXTERN
EXTERN
EXTERN
EXTERN

EXTERN
EXTERN
EXTERN
EXTERN
EXTERN
EXTERN
EXTERN
EXTERN
EXTERN
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i, 1o Se
6, INTERCHANGING

7,ROTATION

8, ORNS

9,8CALING
§0,STORAGE MODE CONVERSION

2,C04PL VECT AND MAY OPERATIONS
i
2,
3, ULTIPLICATION

4,SCALAR PRODUCTS
S.ELIMINATION

6, INTERCHANGING
T,ROTATION

8,:0RMS
1. 2, 8,

PROCEDURE

MAXELMROW

ICHVEC
ICHCOL
ICHROW
ICHROWEOL
ICHSEQVEC
ICHSEQ

ROTCOL
ROTROW

IMFHRNVEC
INFHRMROW
IHFNRMCOL
IHFNRIMATY
OMENRMVEC
ONENRMROW
ONEMRMCOL
ONENRYMAT
ABSMAXMYAT

REASCL

PVCVTBF
PVCVTFB
PYCVTFQ
PVCVTFS
PVCVTAF
PVCVTAQS
PVCVTSF
PVCVTSA
SP{

SpPe

COMCOLCST
COMROWCST

COMMATVEC
HSHCCOL
HSHCPRD

ELMCVECCOL
ELMcCcoL

ELMCROWVEC

ROTCCOL
ROTCRONW
CHSH2

COMEUCNRM

DESCRIPTION REC
FILENAME NR

NUMPASDOCUMENTY 13

NUMPASDOCUMENTY i3
NUMPASODOCUMENTY 15
NUMPASDOCUMENT] is
NUMPASDOCUMENTY 15
NUMPASDOCUMENTY 15
NUMPASDOCUMENT] 15

NUMPASDOCUMENTY 17
NUMPASDOCUMENT] 17

NUMPASDNCUMENT] 19
NUMPASDOCUMENTY 19
NUMPASDOCUMENTY 19
NUMPASDOCUMENTY 19
NUMPASDOCUMENTY i9
NUMPASDOCUMENTY . 19
NUMPASDOCUMENTY 19
NUMPASDOCUMENTY 19
NUMPASDOCUMENT] 19

NOT YET AVAILABLE

NUMPASFTNDOC
NUMPASFTNDOC
NUMPASFTNDOC
NUMPASF TNDOC
NUMPASFTNDOC
NUMPASF TNDOC
NUMPASFKFTNDOC
NUMPASFTNDOC
NUMPASFTNDOC
NUMPASF TNDOC

NUMPASDOCUMENTS
NUMPASDOCUMENTS

o e

NUMPASDOCUMENT3
NUMPASDOCUMENT3
NUMPASDOCUMENT3

NUMPASDOCUMENTS
NUMPASDOCUMENT3
NUMPASDOCUMENTS

[V RV V] U e

NUMPASDOCUMENT3
NUMPASDOCUMENT3
NOT YET AVAILABLE

~ -~

NUMPASDOCUMENTS 9

use

PROLOG

PROLOG
PROLCG
PROLOG
PROLOG
PROLOG
PROLOG

PROLOG
PROLOG

PROLOG
PROLCG
PROLOG
PROLOG
PROLOG
PROLOG
PROLOG
PROLOG
PROLOG

NMP , IMSL
NMP IMS|
NMP , IMS|
NMP . IMS|
NMP  IMS|
NMP  IHSL
NMP , IMSL
NMP , IMSL

NUMPAS

NUMPAS

PROLOG
PROLOG

PROLOG
PROLOG
PROLOG

PROLOG

PROLOG
PROLOG

PROLOG
PROLOG

PROLOG

EXY
REF

EXTERN

EXTERN
EXTERN
EXTERN
EXTERN
EXTERN
EXTERN

EXTERN
EXTERN

EXTERN
EXTERN
EXTERN
EXTERN
EXTERN
EXTERN
EXTERN
EXTERN
EXTERN

FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN

EXTERN
EXTERN

EXTERN
EXTERN
EXTERN

EXTERN

EXTERN
EXTERN

EXTERN
EXTERN

EXTERN
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1o 2, 9,5CALING

10,STORAGE !'ODE CONVERSION

3,COMPLEX ARITHMETIC
1,40'1ADIC OPERATINNS

2,NYADIC OPERATIONMS

4,LONG INTEGER ARITHMETIC

5,L0%G REAL ARITHMETIC
1,ELEY, ARITHVETIC OPERATIONS

2,SCALAR PRODUCTS
1,VECTOR VECTOR PRODUCTS

2,MATPIX VECTOR PRODUCTS

2oALGEBRAIC EVALUATIONS
2, {,EVAL, OF A FINIVTE SERIES

PROCEDURE

COMSCL
scLcoM

PVCVTCH
PVEVTHC
SPCI
Spc2

COMARS
COMSQRT
CARPOL

COMADD
COMSUBT
COoMMuUL
COMDIV
COMPOXER

LNGIADD
LNGISUBTRACT
LNGISQR
LNGIMULT
LNGIDIVIDE
LNGIPQWER

DP ADD
OP Su’n
0P MUL
DP D1V
LNG ADD
LNG SUB
L4G MUL
LMG DIV

LNGVECVEC
LNGMATVEC
LNGTAMVEC
LYUGMATMAT
LNGTAIMAT
LMGHATTAM
LNGSEQVEE
LNGSCAPRD}
LNGSYMMATVEC

LNGFULHATVEC
LNGFULTAMVEC
LNGFULSYMMATVEC
LNGRESVEC
LMGSYHRESVEC

DESCRIPTION
FILENAME

NOT YET AVAILABLE
NOT YET AVAILABLE

NUMPASF TNDOC
NUMPASFTNDOC
NUMPASFTNDOC
NUMPASF TNDOC

NUMPASDOCUMENTS
NUMPASDOCUMENTS
NUMPASDOCUMENTS

NUMPASDOCUMENTS
NUMPASDOCUMENTS
NUMPASDOCUMENTS

NUMPASDOCUMENT3.

NUMPASDOCUMENT3

NUMPASDOCUMENTR
NUMPASDOCUMENT2
NUMPASDOCUMENTR2
NUMPASDOCUMENT?2
NUMPASDOCUMENTR2
NUMPASDOCUMENT2

NOT
NOT
NQT
NOT
NOT
NOT
NOT
NOT

NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT

NOT
NOT
NOT
NOT
NOT

YET
YET
YET
YET
YET
YET
YET
YET

YET
YET
YET
YET
YET
YET
YET
YET
YET

YET
YET
YET
YET
YET

AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE

AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVATLABLE
AVAILABLE
AVATILABLE
AVAILABLE

AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE

REC
NR

- oo g
o o pum

- gt G s g
(P A RV RV RV

o o e G e G

USE

NMP  IMSL
NMP , IMSL
NUMPAS
NUMPAS

NUMPAS
NUMPAS
NUMPAS

NUMPAS
NUMPAS
NUMPAS
NUMPAS
NUMPAS

PROLOG
PROLOG
PROLOG
PROLOG
PROLOG
PROLOG

EXT
REF

FORTRAN
FORTRAN
FORTRAN
FORTRAN

EXTERN
EXTERN
EXTERN

"EXTERN

EXTERN
EXTERN
EXTERN
EXTERN

EXTERN
EXTERN
EXTERN
EXTERN
EXTERN
EXTERN
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2, 2,EVAL, OF POLYNAMTALS
1,EVAL, OF GENERAL POLYNOMIALS
1,POLYNOMIALS IN GRUMERT FORM

2,POLYMOMIALS IN NEWTON FORM

2,EVAL, OF ORTHOGOH, POLYNOMIALS

{ GEMERAL ORTHOGOH, POLYNOMIALS

2,CHEBYSHEV POLYNOMIALS

3,EVAL, OF TRIGOMOM, POLYNOMIALS
i1 ,EVAL, OF FOURIER SERIES
SEE ALSO SECTION 2,5,

4,EVAL, OF SPLINES
1,1eD1%, SPLINES

2,2eNIM, SPLINES
3,EVAL, OF CONTIMUED FRACTIONS

4, IPERATIONS ON POLYNOMIALS
1. TRAMSF, OF REPRESENTATION

2.0P, ON GENERAL POLYNNMIALS

3,0P, 0'I ORTHOGOMAL POLYHO'TALS

S,FAST FOURIER TRANSFOR!
1 ,REVERSE BINARY ORDER CONVERSIOM

. 2, TRAYSFORPM OF REAL VECTOR

- Se 3, TRA'ISFOR'T OF COMPLEX VECTOR

PROCEDURE

POL
TAYPOL
NORDERPOL
DERPOL

NEWPOL
ORTPOL
ALLORTPOL
ORTPOLSER
CHEPOL

" ALLCHEPOL

CHEPOLSER

SINSER
COSSER
FOUSER
FOUSERY
FQUSERR
COMFOUSER
COMFOUSERY
COMFOUSERR

PIESEVU
PIBCEVU
JFRAC
NEWGRN
POLCHS
POWCHS
ADDPOL
SusPOL
MULPOL
DIFPOL
INTPOL

INTCHS

FFROR2
FFIR

DESCRIPTION

FILENAME

NOT
NOT
NOT
NOT

NOT

NOT
NOT
NOT

NOT
NOT
NOT

NOT
NOT
NOT
NOTY
NOY
NOT
NOT
NOT

YET
YET
YET
YET

YET

YET
YET
YET

YET
YET
YET

YET
YET
YET
YET
YET
YET
YET
YET

AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE

AVAILABLE

AVAILABLE
AVAILABLE
AVAILABLE

AVAILABLE
AVAILABLE
AVAILABLE

AVAILABLE
AYAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE

NUMPASFTNDOC

NUMPASFTNDOC

NOT YET AVAILABLE

NOT
NOT
NOT

NOT
NOT
NOT
NOT
NOT

NOT

YET
YET
YET

YET
YET
YET
YET
YET

YET

AVAILABLE
AVAILABLE
AVAILABLE

AVAILABLE
AVATLABLE
AVAILABLE
AVAILABLE
AVAILABLE

AVAILABLE

NUMPASFTNDOC

NUMPASFTNDOC

USE

NMP , IMSL
NMP, IMSL

IMSL
IM8L

EXT
REF

FORTRAN

FORTRAN

FORTRAN
FORTRAN
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2e 5, 3.
4,COSI'IE AND SINE TRANSFORM
3,LINEAR ALGEBRA
{,LINEAR SYSTEMS
1,FULL MATRICES
1 SQUARE NO!MN=SINGULAR MATRICES
1.REAL “ATRICES

§ { GENERAL MATRICES
1,PREPARATORY PROCEDURES

2,CALCULATION OF DETERMINANT

3,S0LUTION OF LINEAR EQUATIONS

4,4ATRIX INVERSION

S,ITERATIVELY IMPROVED SOLUTION

2,SYMHETRIC POS DEF MATRICES
{  PREPARATORY PROCEDURES

2,CALCULATION OF DETERMINANT
3.50LUTION OF LIMNEAR EAUATIONS

3, 1, e e le 2, 3,

PROCEDURE

FFTP
FFT2
FFT2RV

FFCSIN

DEC
GSSELM
ONENRMINY
ERBELM
GSSERB
GSSMRY

DETERM
PLINV3F

soL,
DECSOL
SOLELM
6SSSOL
GSSSOLERB
PLINV3F
PLEQTIF

LY
DECINV
NV
GSSINV
GSSINVERB
PLINVIF
PLINVZF
PLINV3F

[TIsSoL
GSSITISOL
ITISOLERS
GSSITISOLERB
PLEQT2F

CHLDEC2
CHLDEC!

CHLCETERM2
CHLOETERMY

CHLSOL2
CHLSOL}
CHLDECSOL2

DESCRIPTION
FILENAME

NUMPASFTNDOC
NUMPASFTNDOC
NUMPASFTYNDOC

NUMPASFTNDOC

NUMPASDOCUMENT2

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE

NUMPASDOCUMENTR2
NUMPASFTNDOC

NUMPASDOCUMENT2
NUMPASDOCUMENT?
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NUMPASFTNDOC
NUMPASFTNDOC

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NUMPASFTNDOC
NUMPASFTNDOC
NUMPASFTNDOC

NOT YET AVAILABLE
NOT YFT AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NUMPASFTNDOC

NOT YET AVAILABLE
NUMPASDOCUMENTZ

NOT YET AVAILABLE
NUMPASDOCUMENTZ2

NOT YET AVAILABLE
NUMPASDQCUMENT2
NOT YET AVAILABLE

REC
NR

~ -~

9
1

13

USE

IM8L
IMsL
IMsL

IMsL

PROLOG

PROLOG
NMP , IMSL

PROLOG
PROLOG

NMP , IMSL
NMP  TMSL

NMP ¢ IMSL,
NMP-, IMS|,
NMP IMSL

NMP , IHMSL

PROLOG

PROLOG

PROLOG

EXT
REF

FORTRAM
FORTRAN
FORTRAN

FORTRAN

EXTERN

EXTERN
FORTRAN

EXTERN
EXTERN

FORTRAN
FORTRAN

FORTRAN
FORTRAN
FORTRAN

FORTRAN

EXTERN

EXTERN

EXTERN
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3, 1, e i, 1. 2, 3

4,MATRIX INVERSION

3,GENERAL SYMYETRIC MATRICES
1 PREPARATORY PROCEDRES

2,CALCULATION OF DETERMIMANT

3,S0LUTION OF LINEAR EQUATIONS

4 MATRIX INVERSION

2,COMPLEX MATRICES
1 ,GENERAL MATRICES
3,SOLUTION OF LINEAR EQUATIONS

2,FULL RANK OVERDETERM SYSTEMS
1,REAL MATRICES
1 ,PREPARATORY PROCEDURES

2.,LEAST SAUARES SOLUTJION
SEE ALSO SECTION 3,1,3143,8.1,
3, INVERSE MATRIX OF NORMAL EQGN,
2,COMPLEX MATRICES
3,0THER PROBLEMS

{REAL “ATRICES
1,30LUTION QOVERDETERMINED SVST

2,S0LUTION UMDERDETERY SYSTEMS
3. l. l. 3. !. 2.

PRO&EDURE

CHLDECSOLY
PLEQT{P
PLEGTZP

CHLINV2
CHLINVY
CHLOECINV2
CHLOECINVY
PLINVYP
PLINVEP

SYMDEC2
SYMDECH

SYMDETERMZ
SYMDETERM}Y

SYMSOL2
SYMS0L1
SYMDECSOL?
SYMDECSOL}Y
PLEQLS
PLEJ2S

SYMINVZ
SYMINVY
SYMDECINVR2
SYMDECINV]

PLEQTIC
PLEQT2C

LSOORTOEC
LSQDGLINYV

LSQsoL
LSQDECSOL
LSQINV

SOLSVDOVR
80LOVR
PLLSQAR

SOLSVDUND
SOLUND

DESCRIPTION
FILENAME

NUMPASDOCUMENTZ2
NUMPASFTNDOC
NUMPASFTNDOC

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NUMPASFTNDOC
NUMPASFTNDOC

NOT YET AVAILABLE
NOT YET AVAILABLE

NOT YET AVAILABLE
NOT YET AVAILABLE

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NYMPASFTNDOC
NUMPASF TNDOC

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE

NUMPASFTNDOC
NUMPASF TNDOC

NUMPASDOCUMENT2
NUMPASDOCUMENTR

NUMPASDOCUMENT2
NUMPASDOCUMENTR2
NUMPASDOCUMENT2

NOT YET AVAILABLE
NOT YET AVAILABLE
NUMPASFTNDOC

NOT YET AVAILABLE
NOT YET AVAILABLE

REC
NR

13

15
15

i7
17

19

USE

PROLOG
NMP , IMSL
NMP , IMSL

NMP , IMSL
NMP , IMSL

NMP  IMSL
NMP , IMSL

NMP , IMSL
NMP IMSL

PROLOG
PROLOG

PROLOG
PROLOG
PROLOG

NMP, IMSL

EXT
REF

EXTERN
FORTRAN
FORTRAN

FORTRAN
FORTRAN

FORTRAN
FORTRAN

FORTRAN
FORTRAN

EXTERN
EXTERN

EXTERN
EXTERN

EXTERN

FORTRAN
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3,30LUTION HOMOGEMEOUS EQUATION

4,PSEYDO=INVERSION

2,COMPLEX NATRICES

RSE “ATRICES
1,DIRECT METHNDS

1,REAL “ATRICES
1 ,NONeSYH4METRIC MATRICES
{,B4'ID MATRICES

1 ,FREPARATORY PROCEDURES

2,CALCULATION OF DETERMINANY

3,S0LUTI04 OF LINEAR EQUATIONS

2,TRIDIAGONAL MATRICES

{ PREPARATORY PROCEDURES

2,CALCULATION OF DETERMINANT
3,S0LUTION OF LINEAR EQUATIONS

3,BLNOCK=TRINIAGONAL MATRICES
4,0THER SPARSE MATRICES

{ ,PREPARATORY PROCEDURES

3,30LUTION OF LINEAR EQUATIONS

2,SYMMETRIC POS DEF MATRICES
1,BAYD MATRICES

{ ,PREPARATORY PROCEDURES

2,CALCULATION OF DETERMINANT

3,S0LUTION OF LINEAR EQUATIONS

" 2oTRIDIAGI!IAL MATRICES

le 2, 24

{ ,PREPARATORY PROCEDURES

2,CALCULATION OF DETERMINANT
3,S0LUTION OF LINEAR EQUATIONS

PROCEDURE

HOMSOLSVD
HOMSOL

PSDINVSVD
PSDINV
PLPSDQR

DECBND
DETERMBMND

SOLBND
DECSOLBND
PLEQT{B
PLEQT28

DECTRI1
DECTRIPIV

SOLTRY
DECSOLTRI
SOLTRIPIV
DECSOLTRIPIV

PFO3AJF
PFO3AKF

PFOYAPF

CHLDECBND
CHLDETERMBND
CHLSOLBND
CHLDECSOLBND

PLEQ1PB
PLEQG2PB

DECSYMTRI

DESCRIPTION
FILENAME

NOT YET AVAILABLE
NOT YET AVAILABLE

NOT YET AVAILABLE
NOT YET AVAILABLE
NUMPASFTNDOC

NOT YET AVAILABLE
NOT YET AVAILABLE

NOT YET AVAILABLE
NOT YET AVAILABLE
NUMPASF TNDOC
NUMPASF TNDOC

NOT YET AVAILABLE
NOT YET AVAILABLE

NOT YET
NOT YET
NOT YET
NOT YET

AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE

NUMPASFTNDOC
NUMPASFTNDOC

NUMPASFTNDOC

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE

NUMPASFTNDOC
NUMPASFTNDOC

NOT YET AVAILABLE

REC
NR

USE

NMP IMSL

NMP o ITMSL
NMP , TMSL

NMP ,NAGF
NMP (NAGF

NMP (NAGF

NMP IMSL
NMP , IMSL

EXT
REF

FORTRAN

FORTRAN
FORTRAN

FORTRAN
FORTRAN

FORTRAN

FORTRAN
FORTRAN



PAGE B8 NJYPAS INDEX 10/0%/76 PROCEDURE DESCRIPTION REC USE EXT

FILENAME NR REF
3, 1, 2 1, 1, 2, 2. 3, SOLSYMTR] NOT YET AVAILABLE
DECSOLSYMTRI NOT YET AVAILABLE
3,8LO0CK«TRIDIAGONAL MATRICES
2,COMPLEX MATRICES
2,ITERATIVE METHODS
§REAL MATRICES
CONJ GRAD NOT YET AVAILABLE
CONJ REST NOT YET AVAILABLE
2,COMPLEYX HATRICES
1,FULL MATRICES
2. TRA'ISFORMATION TO SPECIAL FORM
§SIMILARITY TRAMNSFORMATIONS
1,EQUILIBRATION
{ REAL MATRICES
EQILBR NOT YET AVAILABLE
BAKLBR NOT YET AVAILABLE
2,COMPLEX “ATRICES
EQILBRCOM NOT YET AVAILABLE
BAK|.BRCOM NOT YET AVAILABLE
2,TRA'ISF T0 HESSEMBERG FORM
1. REAL MATRICES
1 ,3YHMETRIC MATRICES
TFMSYMTRIR2 NOT YET AVAILABLE
BAKSYMTRI2 NOT YET AVAILASLE
TFMPREVEC NOT YET AVAILABLE
TFMSYMTREY NOT YET AVAILABLE
BAKSYNTRI{ NOT YET AVAILABLE
2,ASYHMMETRIC MATRICES
TFMREAMES NOT YET AVAILABLE
BAKREAHES| NOT YET AVAILABLE
BAKREAHES2 NOT YET AVAILABLE
2,CO%PLEX HATRICES
1 ,HERMITIAN MATRICES
HSHMRMTR] NOT YET AVAILABLE
HSHHRMTRIVAL NOT YET AVAILABLE
BAKHRMTRI NOT YET AVAILABLE
2,NON=HERMITIAN MATRICES
HSHCOYHES NOT YET AVAILABLE
BAKCOMHES NOT YET AVAILABLE
2,0THER TRANSFORMATIONS
1, TRA'ISF 10 BIDIAGOMNAL FORM
1. REAL MATRICES
HSHREABID NOT YET AVAILABLE
PSTTFUMAT NOT YET AVAILABLE
PRETFMMATY NOT YET AVAILABLE
2,COMPLEX MATYRICES
3, THE (ORDIMARY) EIGENV PROBLEM
1, REAL MATRICES
1 ,SYMUETRIC MATRICES
1,TRIDIAGOMAL MATRICES
VALSYMTRI NOT YET AVAILABLE
VECSYMTRY NOT YET AVAILABLE
ARIVALSYMTRI NOT YET AVAILABLE
QRISYMTR] NOT YET AVAILABLE

3, 3 e 1e e RATOR] NOT YET AVAILABLE
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3

3,

3,

NUUYPAS INDEX 10/09/76

1,

e 2,FULL MATRICES

2,ASYMETRIC ATRICES
1 MATRICES IN HESSENBERG FORM

2.FULL HATRICES

2,CO"PLEX MATRICES

1 HERYITTIAN MATRICES

2,MONSHERMITIAN MATRICES
1 MATRICES IMN HESSENBERG FORM

2, FULL MATRICES

4,THE GENERALIZED EIGENV PROBLEM
1 REAL MATRICES

le

1,SYMHETRIC MATRICES
2,ASY'!'METRIC MATRICES

2,

PROCEDURE

EIGVALSYM2
EIGSYM2
EIGVALSYMY
EIGSYMY
QRIVALSYM2
QRISYY
QRIVALSYMY
PEIGRS

REAVALGR]
REAVECHES
REAQRI

COMVALQRY
COMVECHES

REAEIGVAL
REAEIG!
REAEIGE
REAEIG3
COMEIGVAL
COMEIG!
COMEIGR
PEIGRF

EIGVALHRHM
EIGHRYM
QRIVALHRM
QRIHRM
PEIGCH

VALQRICOM
QRICOM

EIGVALCOM
EIGCOM
PEIGCC

QZIVAL
Qz1
HSHDECMUL
HESTGL3
HESTGLR
HSHaCOL
HSH3COL
HSH2ROWY
HGH2ROW?2
HSH3ROW3
HSH3ROW2

OESCRIPTION
FILENAME

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NUMPASFTKDOC

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NQOT YET AVAILABLE
NOT YET AVAILABLE
NUMPASFTNDOC

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE

“NOT YET AVAILABLE

NUMPASFTNDOC

NOT YET AVAILABLE
NOT YET AVAILABLE

NOT YET AVAILABLE
NOT YET AVAILABLE
NUMPASFTNDOC

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE

USE

NMP TMSL

NMP , IMSL

NMP  IMSL

NMP , IM8L

EXT
REF

FORTRAN

FORTRAN

FORTRAN

FORTRAN
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3. a. ‘O 2'

5,81MGULAR VALUES

1 ,REAL MATRICES
1,BIDIAGONAL MATRICES

2,FULL MATRICES

2,COMPLEX ''ATRICES
6,2ERDS NF POLY!OMIALS
1,ZEROS NF GENERAL REAL POLY'OY,

2,2EPJS OF ORTHOGO!AL POLY'O04,
3,ZEROS OF COMPLEX POLYHNOMIALS

U ANALYTIC EVALUATIONS
1,EVAL, OF AN IMFINITE SERIES

2,0JADRATURE
1,0%E«DTENSTONAL QUADRATURE

2,MULTIDIMENSTIONAL QUADRATURE
3,GAUSSTAN WEIGHTS

3,NUMERICAL DPIFFERENTIATION
1 ,FUNCTIONS OF OHMNE VYARIABLE

1
2.18T & 2¢''D DERIV, OF SPLINE

2.FUNCTIONS OF MORE VARIABLES
1,CALC, WITH DIFFERENCE FORMULAS

2,1,82,PART,DER, NF BICUB,SPLINE

S,ANALYTICAL PRNBLE™S
1 ANALYTICAL EQUATIONS
Se 1, 1NONe IMEAR EQUATIONS

PROCEDURE

PEIGZF

QRISNGVALBID
QRISNGVALDECBIO

QARISNGVAL
QRISNGVALDEC
PLSVALR

POLZERQS
ZPOLR
ZRPOLY
ZOADR

ALLZERORTPOL,
LUPZERORTPOL
SELZERORTPOL

COMKHWD
zcpoLy
ZQaDC

EULER
SUMPOSSERIES

QADRAT
INTEGRAL
PDCSODU

TRICUB
PpCsS2AV

RECCOF
GSSWGT

PDCSEVU

JACOB!NF
JACOBNMF
JACOBMBNDF

PDBCEVU

DESCRIPTION
FILENAME

NUMPASFTNDOC

NOT YET AVAILABLE
NOT YET AVAILABLE

NOT YET AVAILABLE
NOT YET AVAILABLE
NUMPASFTNDOC

NOY YET AVAILABLE
NUMPASFTNDOC
NUMPASFTNDOC
NUMPASFTNDOC

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE

NOT YET AVAILABLE
NUMPASFTNDOC
NUMPASFTNDOC

NUMPASDOCUMENTS
NUMPASDOCUMENT3

NUMPASDOCUMENT2
NUMPASDOCUMENTY
NUMPASFTNDOC

NUMPASDOCUMENTS
NUMPASFTNDOC

NOT YET AVAILABLE
NOT YET AVAILABLE

NUMPASFTNDOC

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE

NUMPASFTNDOC

REC

NR

i3
15

21
17

19

USE

NMP , IMSL

NMP  IMSL

- IMSL
IMSL
IMsSL

IMSL
IM8L

NUMPAS
NUMPAS

NUMPAS
NUMPAS
NMP , IMSL

NUMPAS
NMP, IMSL

NMP , IMSL

NMP, IMSL

EXT
REF

FORTRAN

FORTRAN

FORTRAN
FORTRAN
FORTRAN

FORTRAN
FORTRAN

EXTERN
EXTERN

EXTERN
EXTERN
FORTRAN

EXTERN
FORTRAN

FORTRAN

FORTRAN
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Se le ie 144 SIHNGLE EQUATION

1¢NO DERIVATIVE AVAILABLE

2,DERIVATIVE AVAILABLE

2.,A SYSTEM OF EQUATIONS
1 AUXTLIARY PROCEDURES
2,JACOBIAN MATRIX NOT AVAILABLE

3,JACOBTIAN MATRIX AVAILABLE

3,POLYHOMIAL EQUATIONS
SEE ALSO SECTION 3,6
2,UNCOISTRATINED OPTIIZATION
1 ,FUNCTIONS OF OnNE VARIABLE
1.DERIVATIVE NOT AVAILABLE

2,DERIVATIVE AVAILABLE

2,FUNCTIONS OF MOPE VARIABLES
1. AUXILIARY PROCEDURES

2e.NJ DERJVATIVES AVAILABLE
3,GRADIENT AVAILABLE

4,GRADIENT & JACOBIAN AVAILABLE

3,0VERDETERMIMED HONLINEAR SYST,
1,LEAST SQUARES SOLUTIONS
SEE ALSO SECTION 7,
1,AJXILIARY PROCEDURES
2.JACOBIAN MATRIX "OT AVAILABLE
SEE ALSO SECTINN 5,1,2,2,2,
3,JACOSTAN MATRIX AVAILABLE

4,CONSTRATHED OPTIMIZATION
1 ,LINEAR PROGPAHMING

2,FUNCTIONAL EQIATIONS
1 ,DIFFEREMNTIAL EQUATIONS
Se 2o 1o 1 IMITIAL VALUE PRN3ILEMS

PROCEDURE

ZEROIN
ZEROINRATY

ZEROINDER

BROWNLS
QUAMEW
QUANEW]
QUAMEHBND
QUANEWBND

NEWRAP
DAMPED NEWTON

MININ
MININDER
LINEMIN
RNKIUPD
DAVUPD
FLEUPD
PRAXIS

RNK{MIN
FLEMIN

NEWTONMIN

MARQUARDT
GSSNEATON

PZXiLP
PZXaoLP
PZX3LP

DESCRIPTION
FILENAME

NUMPASDOCUMENT2
NQOT YET AVAILABLE

NOT YET AVAILABLE

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE

NOT YET AVAILAHBLE
NOT YET AVAILABLE

NUMPASDOCUMENT2

NUMPASDOCUMENT2

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE

NOT YET AVAILABLE
NOT YET AVAILABLE

NOT YET AVAILABLE

NOT YET AVAILABLE
NOT YET AVAILABLE

NUMPASFTNDOC
NUMPASFTNDOC
NUMPASFTNDOC

REC

NR

23

25
a7

USE

NUMPAS

NUMPAS
NUMPAS

NMP , IMSL
NMP , IMSL
NMP , IMS|

EXT
REF

EXTERN

EXTERN
EXTERN

FORTRAN
FORTRAN
FORTRAN
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5,

Se

2,

HUMPAS T'IDEX 10/09/76

1, 1, 1,FIRST ORDER ORDIMARY D,E,
1,10 DERIVATIVES RHS AVAILABLE
SEE ALSO SECTION 5,2,8a8e80ede

2,JACOBIAN "ATRIX AVAILABLE

SCE ALSO PROC, MULTISTEP (5,248,1¢141)
3,SEVERAL DERIVATIVES AVAILABLE

2,8ECOMD ORDER ORDINARY D,E,
1,M0 DERIVATIVES RHS AVAILABLE
SCE ALSO SECTIOM 5,2,1,1,2610

2,SEVERAL DERIV, RHS AVAILABLE
3,PARTIAL DIFFEREMTIAL EQUATIONS
2,80UNDARY VALUE PROBLENS
1,THO POINT B,V P,
1,SHONTING “ETHONS
SEE LSO SECTION 5,2.1,3.1
2,LINEAR GLOBAL METHODS
1.SECO'ID ORDER TPBVP
1,SELF ADJOINT TPBVP

2,8KEW ADJOINT TPBVP

2,FOURTH DRDER TPRYP
1,SELF ADJOINT TPBVP

2,SKEW ADJOINT TPBVP
3,M0Ne| INEAR GLOBAL METHODS
2o, THODIMENSIOYAL RB,V,P,
§ELLIPTIC B, V,P,S
1,DISCRETIZATION PROCEDURES
2,SPECIAL LINEAR SYSTEMS

le 20 24 1, SEE ALSD SECTION 3,1,2

PROCEDURE

RK1

RKE

RKUA
RK4NA
RKSNA
MULTISTEP
DIFFSYS
ARK

EFRK

EFSIRK
EFERK
LINIGER{VE
LINIGER?
IMPEX

GMS

MODIFIED TAYLOR
EXPONENTIALLY FITTED

RK2
RK2H
RK3
RK3N

PEM LAG
FEM LAG SYM

FEM LAG SKEMW

FEM HERM SYM

RICHARDSON
ELIMINATION

DESCRIPTION

FILENAME

NOT YET AVAILABLE
NUMPASODOCUMENT2

NOT
NOT
NOT
NOT
NOTY
NOT
NOT

NOTY
NOT
NOT
NOT
NOT
NOT

NOY
NOT

NOT
NOT
NOT
NOT

NOT
NOT

NOT

NOT

NOT
NOT

YET
YET
YET
YET
YET
YET
YET

YET
YET
YET
YET
YET
YET

YET
YET

YET
YET
YET
YET

YET
YET

YET

YET

YET
YET

AVATLABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE

AVAILABLE
AVAILABLE
AVAILABLE
AVAILABLE
AVATLABLE
AVAILABLE

AVAILABLE
AVAILABLE

AVAILABLE
AVAILABLE
AYATILABLE
AVAILABLE

AVAILABLE
AVYAILABLE
AYAILABLE

AVATLABLE

AVAILABLE

AVAILABLE

REC
NR

29

USE

PROLOG

EXT
REF

EXTERN
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Se 2, 1o 2, 2e ie 3,SPECIAL MOMe[INEAR SYSTEMS
2,PARABNLIC & HYPERBOLIC B,V,P,S
I, MULTI=DIMENSIONAL B,V.P,
4,0VER=DETERMINED PROBLE"S
3,PAPAMETFR ESTIMATION IN D,E,
§oPsEs IN INITIAL VALUE PROBLENS

2,IMTEGRAL EQUATIONS
3. 1"1TEGROe DIFFERE'TIAL E0S
4,DIFFERENCE FQUATIONS
5.C0NVOLUTION EQUATIONS
6,SPECIAL FUNCTIONS § CONSTANTS
1, MATHEYATICAL CONSTANTS

2,MACHINE COMSTANTS

3,RANDO NUMBERS

U, ELEME'ITARY FUNCTIONS
1,CIRCULAR FUNCTIONS

2,HYPERBOLIC FUNCTIONS

3,LOGARITH"IC FUNCTIONS

S.EXPOHEMTIAL I'ITEGRAL, ETC,
{1 EXPONEMNTIAL INTEGRAL

2,SINE A'ID COSINE INTEGRAL

" 3,ELLIPTIC INTEGRAL
6s S, 3,

PROCEDURE

PEIDE

CONSTPY

E (= EXP(1) )

MBASE
ARRER -
DWARF
GIANT

MAXINT (STANDARD)

OVRFL QW
UNDFLOW

RANDOM
RANDSEY

TAN
ARCSIN
ARCCOS

SINH
COSH
TANH
ARCSINKH
ARCCOSH
ARCTANH

ALOG1O

El

El ALPHA
ENX

NONEXP ENX
MMDEI

SINCOSINT
SINCOSFG
S13A8BF
S13ACF

MMDELE
MMDELK

DESCRIPTION REC USE EXT
FILENAME NR REF

NOT YET AVAILABLE

PASCLIB EXTERN

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YEY AVAILABLE
NOT YET AVAILABLE

NOT YET AVAILABLE
NOT YET AVAILABLE

PASCLIB  EXTERN
PASCLIB  EXTVERN

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOY YET AVAILABLE
NOT YET AVAILABLE

FORTRAN  FORTRAN

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NUMPASFTNDOC IMSL FORTRAN

NOT YET AVAILABLE
NOT YET AVAILABLE

NUMPASFTNDOC NAGF FORTRAN
NUMPASFTNDOC NAGF FORTRAN
NUMPASFTNDOC IMSL FORTRAN

NUMPASFTNDOC IMSL FORTRAN
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b, b GAMMA FLUCTION, ETC,

7,ERROR FUNETINY, ETC,

A LEGENDRE F!I'ICTIOMNS
9,BESSEL FUNCTIONS OF I'IT, ORDER
1.3FSSEL FUNCTIOMNS J AND Y

2.BESSEL FUNCTIONS I AMD K

b, 9, 2,

PROCEDURE

GAMMA
RECIP GAMMA
LOG GAMMA
INCOMGAM
INCBETA
IBPPLUSN
IBQPLUSNH
IXOFIX
IXPFIX
FORWARD
BACKWARD
MDBETA
MDBET]
MDGAM
HGAMMA
MLGAMA

ERRORFUNCTION
NONEXPERFC

INVERSE ERROR FUNCTI

FRESNEL
FG

MERF
MERFC
MERFI
MERFC]
MDNRIS
MMDAW
S20AAF
S20ABF

BESS JoO
BESS Ji
BESS J
BESS Yoi
BESS Y
BESS PQO
BESS PQ}
S| TAAF
S17ABF
S17ACF

BESS I0

‘BESS It

BESS [
BESS KO0}
BESS K

NONEXP BESS 10
NONEXP BESS I}

NONEXP BESS I

NONEXP BESS K01

NONEXP BESS K

DESCRIPTION REC
FILENAME NR

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YEY AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NUMPASFTNDOC
NUMPASFTNDOC
NUMPASFTNDOC
NUMPASFTNDOC
NUMPASFTNDOC

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NUMPASFTNDOC
NUMPASFTNDOC
NUMPASFTNDOC
NUMPASF TNDOC
NUMPASFTNDOC
NUMPASFTNDOC
NUMPASFTNDOC
NUMPASF TNDOC

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVATLABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NUMPASFTNDOC

NUMPASFTNDOC

NUMPASF TNDQC

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE

USE

IMSy
IMSL
InSL
M8y
IMSL

ImsL
Ims|
INSL
IMSL
IMSL
IMSL
NAGF
NAGF

NAGF
NAGF
NAGF

EXT
REF

FORTRAN
FORTRAN

- FORTRAN

FOQRTRAN
FORTRAN

FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN
FORTRAN

FORTRAN
FORTRAN
FORTRAN
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6o e 2

3, KELVIN FUNCTIONS

10,BESSEL FU'CTIONS OF REAaL ORDER
1,BESSEL FUMCTIONS J AND V

2,BESIFL FUNCTIONS I AND K

3,8PHERICAL BESSEL PUNCTIONS

4 ,AIPY FUNCTIONS

7. INTERPOLATION & APPROXIMATIOM
1,REAL DATA IN ONE DIMEHSION
1,INTERPOLATION, WITH
1,POLYNOMTALS
1.GENERAL POLYNOMIALS

2,0RTHOGNNAL POLYHNOMIALS
2,5PLIVIES
1. GENERAL SPLINES
2.MATURAL SPLINES

3, TRIGONOMETRIC SERIES
SEE ALSN SECTIOMN 2,5.4,
1 FOURIER SERIES
2,SINE SERIES
3.,COSI'IE SERIES
4,RATIONAL FUNCTIONS
SLEXPONENTIAL FUNCTIONS
"2,APPROXIMATINN [H 2eNOR'M, WITH
1,GENERAL FUNCTIUYIS
Te 1, 2. SEFE ALSO SECTIOM S.1.,3,.1

PROCEDURE

S18AAF
S18ABF
S1B8ACF
S18ADF

MMKELD
MMKELO
MMKEL{

BESS JAPLUSN
BESS YAO1{
BESS YAPLUSN
BESS PQAO}
S17ADF

BESS IAPLUSN

BESS KAO{

BESS KAPLUSH

NONEXP BESS TAPLUSN
NONEXP BESS KAO{
NONEXP BESS KAPLUSN

SPHER BESS J
SPHER BESS Y
SPHER BESS I
SPHER BESS K
NONEXP SPHER BESS
NONEXP SPHER BESS K

AIRY
AIRYZEROS

NEWTON
E0{AAF
EO1ABF

PICSICU

DESCRIPTION
FILENAME

NUMPASF TNDOC
NUMPASFTNDOC
NUMPASFTNDOC
NUMPASFTNDOC

NUMPASFTNDOC
NUMPASFTNDOC
NUMPASFTNDOC

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NUMPASFTNDOC

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOY YET AVAILABLE
NOT YET AVAILABLE

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE

NOT YET AVAILABLE
NOT YET AVAILABLE

NOY YET AVAILABLE
NUMPASFTNDOC
NUMPASFTNDOC

NUMPASFTNDOC

REC
NR

USE

NAGF
NAGF
NAGF
NAGF

IMSL

IMSL
IMSL

NAGF

NAGF
NAGF

NMP , IMSL,

EXT
REF

FORTRAN
FORTRAN
FORTRAN
FORTRAN

FORTRAN
FORTRAN
FORTRAN

"FORTRAN

FORTRAN
FORTRAN

FORTRAN
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2, 2,POLYNDMIALS -
1 oGENERAL POLYNOMIALS
2,0RTHOGONAL POLYNOMIALS

3,8PLINES
1.GENERAL SPLINES
2. MATURAL SPLIVES
SEE ALSO SECTION 2,2,4,
1,4ITH FIXED KNOTS

2,WITH VARIABLE KNOTS

U, TRIGONOMETRIC POLYNOMIALS
SEE ALSN SECTION 2,5.4,
SRATIONAL FU'ICTINHS
6,EXPONENTIAL FUNCTIONS
7.SPECIAL FUNCTIOYIS

J,APPROXIMATION IM INFa'NORM,WITH
1 GEMERAL FIICTIOYS
2,POLYNO'IALS

1 ,GENERAL POLY'NOMIALS

2,0RTHDOGONAL POLYNDY4IALS

3, TRIGONOMETRIC POLYNOMIALS
SEE ALSO SECTION 2,5,4,

4, RATIONAL FUNCTIONS

4, APPIOXIMATION IN j«NDRM, WITH
1 ,BEERAL FUNCTZ0'S
2,POLYNOMTIALS

§,SNOOTHING, BY
1,SPLINES

2,REAL DATA I'lI "IORE DIYENSIONS

1 INTERPOLATION, WITH
§oSPLINES
SEE ALSO SECTIOMN 242.4,

3,REAL FUICTIOUS IN { DIMENSIONM

1,POLYNOMIALS

8,HUMBER THEORY
9. TABLE HAMOLING

VERSIONg

10/09/76

PROCEDURE

RLFOTH
RLFOTHW

PICSFKU
PICSVKU

PRSMITZ

INI
SNDREMEZ
MINMAXPOL

E02ACF

PICSSCV

PIBCICU
PIBCIEV

DESCRIPTION
FILENAME

NUMPASFTNDOC
NUMPASFTNDOC

NUMPASFTNDOC
NUMPASFTNDOE

NOT YET AVAILABLE

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE

NUMPASFTNDOC

NUMPASFTNDOC

NUMPASFTNDOC
NUMPASFTNDOC

REC
NR

USE

IMSL
IMsL

NMP , IMSL
NMP , IMSL

NAGF

NMP , IMSL

NMP , IMSL,
NMP, IMSL

EXT
REF

FORTRAN
FORTRAN

FORTRAN

FORTRAN

FORTRAN

FORTRAN

FORTRAN
FORTRAN



