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Systematic index of NUMPAS, a library of numerical procedures in PASCAL
adited 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
ziven 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).

[n addition, directions are given for the use of these subroutines in PASCAL
rograms for the CYBER 73-28 computer of the Academic Computer Centre
\msterdam (SARA).

(EY WORDS & PHRASES: MNumerical mathematics, procedure libraries, PASCAL.
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The library of numerical procedures in PASCAL, NUMPAS, is being
:loped by the NUMPAS Project Group of the Numerical Mathematics Depart-—
. of the Mathematical Centre. The project was initiated by a request of
Wiskundig Seminarium of the Free University at Amsterdam, who parti-
ited in the costs involved.

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

project group has two main activities:

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

to make available FORTRAN subroutines which can be called in PASCAL

programs.

The here presented systematic index contains sufficient information

1t the available PASCAL procedures and FORTRAN subroutines.

7iew of the continuous development of the library of PASCAL procedures,

intend to update this index regularly.

NUMPAS project group is formed by: J. Blom, F. Groen, J. Kok and

Louter-Nool. Former members were: R.R. de Graaf and J.K. Petiet.




\EFEREN

MSL,

IAG,

UMAL,

wry 3 Reference Manual,

mational Mathematical ar

vy Manual,

‘ical Algorithms Group, ?

rary of numerical procec

matisch Centrum, Amsterc

tistical Libraries

ztham (1975).

in ALGOL 60.
176) .




PAGE I

STION,
"HE INDFX CONTAINS THE FOLLOWING INFORMATION

\ SUBDIVISION OF THF COMPLETE AREA OF NUMERICAL MATHEMATICS
U 'PROCEDURE s

"HE NAME OF THE PROCEDURE OR FUNCTION

U3 'DESCRIPTION FILENAME! (AND 'RECNR')g

"HE  NAME  OF THE PERMANENT FILE (AND THE NUMBER OF THE
'ECORD) WHERE THE DOCUMENTATION CAN BE FOUND

B TUSEy

F 'USE' 3 PROLOG, THEN USE THE 80=CALLED PREPROCESSOR FOR
JONSTRUCTING A FILE OF EXTERNAL PROCEDURES; ELSE USE AS
JIBRARY THE FILE(S) MENTIONED (NMP = NUMPAS, PASCLIB CAN BE
IMITTED)

B 'EXT REF's

"HE WAY OF REFERENCING THE EXTERNAL PROCEDURE,

‘HE FOLLOWING SETS OF PROCEDURES ARE AVAILABLE 3

'ASCAL PROCEDURES,

ROCEDURES AND FUNCTIOMS IN PASCAL, WHOSE DESCRIPTIONS ARE
IVEM IN THE NUMPAS MANUAL (TO APPEAR) AND ON FILES WITH
ERMANENT FILE NAMES MUMPASDOCUMENT® (# 3 1, 25, +o ) AND
DENTIFICATION IDaNUMPAS, RECNR GIVES THE NUMBER OF THE
ECORD OF SUCH A FILE CONTAINING THE DOCUMENTATION, THE
EXT RECORD CONTAINS THE SOURCE TEXT(S) OF THE PROCEDURE(S)
OCUMENTED,

N USER PRNGRAMS REFEREMCES T0O THESE PROCEDURES ARE MADE
S FOLLNWS}

< PROCEDURE / FUNCTION HEADING > 3 EXTERNp ,

HE NUMPAS PROCEDURES ARE DIVIDED IN TWO SETS, DEPENDING ON
HE PROPERTY WHETHER THEY ARE PRECOMPILED 'OR NOT,

RECOMPILED *IUMPAS PROCENURES,
RECOMPILED PROCEDURES ARE AVAILABLE ON THE PERMANENT FILE
MIMPAS, ID=NUMPAS, COMPILED PROGRAMS (ON LGO ) CAN BE
XECUTED 1IN THE FOLLOWING WAYSY
LIBRARY,NUMPAS, QR 3 LDSET,LIBaNUMPAS,
LGO, .

THER NUMPAS PROCEDURES,

LL MUMPAS PROCEDURES WHICH USE ARRAYS WITH USER=DEFINED
OJNDS CANNOT BFE PRECOMPILED, THE PROCEDURES RERUESTED MUST
E COMPILED WITH THE SAME ENVIRONMENT OF TYPE DEFINITIONS
NR ARRAY PARAMETERS AS EXISTS IN THE USER PROGRAM, FOR
UCH USER PROGRAMS A PREPROCESSOR IS AVAILABLE, WHICH
ONSTRUCTS A PASCAL PROGRAM CONTAINING ALL REQUESTED NUMPAS
RACEDURES AdD  THEIR AUXILIARY PROCEDURES IN THE DESIRED
NVIRONMENT OF TYPE DEFINITIONS,




II

THE PREPROCESSOR IS AVAILABLE ON THE PERMANENT FILE
PROLOG, ID=NUMPAS, AND IS USED TOGETHER WITH Tw0 AUXILIARY
FILES PASINFO,ID=HUMPAS AND SOURCETEXTS,ID=NUMPAS,

FULL INFORMATION ARQUT THE USE OF PROLOG IS GIVEN ON THg
PERMANENT FILE PROLOGDOC,ID=aNUMPAS,

FORTRAN SUBROUTINES,

SUBROUTINES WRITTEN IN FORTRAN AMD AVAILABLE IN FORTRAN
SUBROUTINE LIBRARIES CAN BE CALLED IN PASCAL PROGRAMS W]ITH
CERTAIN RESTRICTIONS (E,G, OMLY THOSE SUBROUTINES WHICH DO
HNT EXPECT A PROCEDURE OR FUNCTION IN THE USER'S PROGRAM AS
A PARAMETER),
REFERENCES ARE MADE IN THE FOLLOWING WAYg

< PROCEDURE / FUNCTION HEADING > j FORTRAN;
FOR INFORMATION ABOUT THE USE OF FORTRAN SUBROUTINES, SEEg
Jo KOK & M, LOUTER = NOOL § THE USE OF FORTRAN SUBROUTINES
IN PASCAL PROGRAMS (TO APPEAR),
ENTRIES TO FORTRAN SUBROUTINES ARE INCORPORATED [N THIS
INDEX ONLY IF NO APPROPRIATE PASCAL PROCEDURE IS AVAILABLE,
A LARGE SET OF SUBROUTINES CAMN BE CALLED VIA AN INTERFACE
SUBROUTINE (SEE B,3,), THUS AVOIDING CONFUSING RULES FOR
PARAMETER SUBSTITUTION, FOR INFORMATION ABOUT THESE SUBROUe
TIMES ONE IS REFERRED TO THE PERMANENT FILE NUMPASFTNDOC,
ID=NUMPAS,

THE FORTRA! SYSTEM | IBRARY,
FORTRAN SYSTEM FUNCTIONS AND SUBROUTINES CAN BE CALLED WHEN

THE SYSTEM LIBRARY IS GIVEN IN THE FOLLOWING WAY}g
LIBRARY,FORTRAN, fiRg LOSET,LIB=FORTRAN,

MATHEMATICAL LIBRARIES,
IMSL,
IMSL (INTERNATION!NAL MATHEMATICAL AND STATISTICAL LIBRARIES)

LIBRARY 3 IMPLEMENTATION FOR CDC CYBER 70 SERIES,
AAY 0OF USE 3

LIBRARY,MUMPAS, IMSL , OR3 LDSET,LIB=NUMPAS/IMSL,
IF N0 INTERFACE SUBROUTIHE WILL BE USED, THEN}
LIBRARY,IMSL, OR LDSET,LIB=IMSL,

ONE IS WARMNED, HOWEVER, THAT THE INTERFACE SHOULD BE USED
IN THE CASE THAT AN IMSL SUBROUTINE CAN BE EXPECTED 71O
YRITE A MESSAGE ON THE FILE OUTPUT,




PAGE III

(NUYERICAL ALGORITHMS GROUP) €DC CYBER 70 SERJES
'MENTATION, WAY OF USE 3

JIBRARY,NAGF, OR3 LDOSET,LIBBNAGF,

'N THE CASE OF AN INTERFACE SUBROUTINE)G

IBRARY ,NUMPAS,NAGF, OR} LDSET,LIBsNUMPAS/NAGF,
IAG SUBROUTINES SHOULD BE CALLED WITH THE SOFT FAILURE
IN (IFAIL = 1),

‘ORTRAN PASCAL INTERFACE,

'FACE SUBROUTINES ARE WRITTEN FOR ALL UBEFU|, FORTRAN
IUTINES OPERATING WITH TWO=DIMENSIONAL ARRAYS, IN THIS
ARRAYS QUGHT TO BE TRANSPOSED DUE TO THE DIFFERENT
NG OF ARRAYS IN PASCAL AND FORTRAN, WITH THE INTERFACE
IUTIMNES, OME CAN USE THE DIRECTIONS OF USE IN THE
CTIVE LIBRARY HMANUALS DISREGARDING THIS PECULIARITY,
INLY HAS TO REMEMBER THAT IF A PARAMETER IS REQUIRED
JINING THE LENGTH OF THE COLUMNS OF AN ARRAY ONE MUST
THE LENGTH OF THE ROWS INSTEAD, THE PERFORMANCE OF AN
'FACE SUBRQUTINE CONSISTS OF THE APPROPRIATE TRANSFORMe
18 OF THE PARAMETERS AND OF A CALL OF THE INTENDED SUBe
NE o
LL INTERFACE SUBROUTINES THE LETTER P IS PRECEDING THE
0OF THE ORIGIMAL 8SUBROUTINE, IN A FEW CASES, HOWEVER,
'TRA PARAMETER 18 NECESSARY, INDICATING THE LENGTH OF
ROWS 0OF A SECOND ARRAY TO BE TRANSPOSED, THIS CONCERNS
WUBROUTINES
'ICSFKU (SECTION 7,1,263:2680)0
'‘ZX1LP, PZX2LP (SECTION S5,1.,4,1.),
NTERFACE ALSO CONTAINS THE SUBROUTINES FOR TRANSPOSING
OR COMPLEX ARRAYS, AND A SUBROUTINE THAT AVQIDS THE
"ING  0OF MESSAGES BY IMSL SUBROUTINES ON UNASSIGNED

NTERFACE SUBROUTINES ARE CONTAINED IN THE PERMANENT
HUMPAS, IDaNUMPAS (SEE Agl,e).

' PROCEDIIRES,

IE PASCAL SYSTEM LIBRARY SOME NUMERICAL PROCEDURES ARE
ABLE  WHICH CAN BE USED IN PASCAL PROGRAMS, THIS
‘RNS THE PROCEDURES PI, RANDOM AND RANDSET, REFERENCES
ADE. BYg ,
UNCTION PI 3 REALjp EXTERN;j

UNCTINON RANDPOM 3 REALjp EXTERN;

'ROCEDURE RANDSET(X § REAL)y EXTERNj
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VION,

) CNHMEHNTS, COMPLAINTS, AND REQUESTS
‘DRMATION SHOULD BE ADDRESSED 7O

NUMPAS PROJECT GROUP
MATHEMATISCH CENTRUM
THEEDE BOERHAAVESTRAAT 49
AMSTERDAM » 1005,

60901,
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