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GENERAL INFORMATION (DECEMBER 19375) PAGE 1

INTKODULTION,

AT THE REQUEST OF THE ACADEMIC GCOMPUTING CENTRE OF AMSTERIAM (SARA)ITHE
MATHEMATICAL CENTRE HAS ADAPTED AND EXTENDED ITS LIBRARY OF NUMERICAL
PROJCEDURES FOR USE WITH THE CD CYBER 70 SYSTEMe. THE RESULTING LIBRARY
IS CALLED "NUMAL®™ ( "NUM"ERICAL PROCEDURES 1IN *AL™GOL 68 ).

THE AIM OF NUMAL IS TO PROVIDE A HIGH LEVEL NUMERIGAL LIBRARY
FOR ALGOL 60 PROGRAMMERS. THE LIBRARY CONTAINS A SET OF VALIDATEOD
NUMERICAL PROCEDURES TOGETHER WITH SUPPORTING DOCUMENTATION.

EXCEPT FOR A SMALL NUMBER OF DOUBLE PRECISION ARITHMETIC ROUTINES
ALL THE SOURCE TEXTS ARE WRITTEN IN ALGOL 60 AND THEY ARE TO A HIGH
DEGKEE INDEPENDENT OF THE COMPUTOR/COMPILER USED.

THE LIBRARY IS UNDER CONTINUOUS DEVELOPMENT AND sHENCE,ANY OESCRIPTION
WILL BE AN INSTANTANEQUS ONE. THE MATHEMATICAL CENTRE WILL DISTRIBUTE
UPDATINGS AND EXTENSIONS OF THE MANUAL. ONGCE A YEAR.

OKGANIZATION.

EACH PROCEDURE OF THE LIBRARY IS IDENTIFIED BY A NAME AND A
CODt NUMBEke THE CODE NUMBER HAS TO BE USED WHEN, IN AN ALGOL 60
PROGRAM, REFERENCE IS MADE TO THE PRE-COMPILED PROCEDURE 1IN THE
0BJECT COOE LIBRARY.

ALL PROCEDURES 1IN NUMAL ARE CLASSIFIZD ACCORDING TO SUBJECT.
THE SUBJECTS ARE IDENTIFIED BY A SECTION NUMBER.

THE MANUAL IS ORDERED BY THESE SECTION NUMBERS.

IN OKDER TO FIND A PARTICULAR PROCEDUREs THERE IS A SYSTEMATICAL INDEX
IN WHICH ALL PROCEDURES ( THEIR NAMES AND THEIR CODE NUMBERS ) ARE
MENTIONED, CLASSIFIED BY THEIR SECTION NUMBER ( Ie.Ees BY SUBJECT ).

FOR CROSS REFERENCING THERE IS AN INDEX BY CODE NUMBERs WHICH
HAS REFERENCES TO PROCEDURE NAME AND SECTION NUMBER, AND THERE
IS ALSO A KWIC INDEX IN WHICH KEYWORJDS AND PROCEDURZI NAMES HAVE
BEEN ORDERED ALPHABETICALLY.




GENERAL INFORMATION (DECEMBER 1975) PAGE 2

OKIGIN OF THE PROGRAMS.

THE MAJOR PART OF THE LIBRARY CONSISTS OF PROCEDURES THAT HAVE BEEN
DEVZLOP:D AT THE MATHEMATICAL CENTREe. HOWEVERs SOME PROCEDURES ARE
ACAPTED VERSIONS OF PROCEDURES PUBLISHED IN THE LITERATURE.
IN PARTLCULAR A NUMBER OF PROGRAMS ARE DERIVED FROM PROCEDURES
PUBLISHED BY GeHe GOLUB AND C. REINSCH.

EDITORIAL BOARD.

NEW CONTRIBUTIONS CAN BE INSERTED IF THEY SATISFY THE STANDARDS AND
IF THEY FIT INTO THE FRAMEWORK OF NUMAL. CONTRIBUTIONS CAN BE
SUBMITTED TO ONE OF THE MEMBERS OF THE EDITORIAL BOARD®

C. DEN HEIJER

Pe We HEMKER

PeJe VAN DER HOUHWEN
NeMe TEMME

DeTe WINTER

FURTHER INFORMATION CAN BE OBTAINED FROM PeWeo HEMKER, MANAGING EDITOR
OF THE NUMAL PROJECT.
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LIST OF CONTRIBUTORS AND AUTHORS OF PROCEDURES IN NUMAL.

JedelGe ADMIRAAL

Me BAKKER PeJo VAN DER HOUKWEN
Pe AeBEENT JES SePsNe VAN KAMPEN
I. BKINK Jeo KIK

JeCePoeBUS CoGs VAN DER LAAN
TeMsaTe COOLEZN Re PLOESER

Ke UEKKER CeJo ROOTHART
TeJeo DEKKEK Ee SLAGT

He FIOLzT NeMe TEMME

HeNo GLOURIE Je3s VERKER

Fs GROEN DeaTe WINTER

PsWe HEMKEK Jo WOLLESWINKEL
We HOFFMANN JoAe ZONNEVELD
ACKNOWLEDGEMENTS.

THE LIBKARY NUMAL IS BEING DEVELOPED BY THE JOINT EFFORTS OF THE
MEMBERS OF THE LIBRARY GROUP OF THE NUMERICAL MATHEMATICS DEPARTMENT
OF THE MATHEMATICAL CENTRE. 1IN PARTICULAR, HOKWEVER, HWE WANT TO
ACKNOWLEDGE THE MEMBERS Fe GROENs; Ro PISCAER AND GeJsFo VINKESTEYN,
WHO TOOK CARZ OF FILE MANIPULATIONs EDITING OF THE DOCUMENTATION
FILcS AND ADAPTION AND RUNNING OF THE KWIC INDEX PROGRAM.

PeWe HEMKER
MANAGING EDITOR

PeJeo VAN DER HOUMWEN
HEAD OF THE DEPT. OF NUMERICAL MATHEMATICS



SYSTZMATICAL INDEX (DECEMBER 1975) PAGE 1

CLASSIFIEDO ACCORDING TO SUBJECT, THIS INDEX CONTAINS THE NAMES OF
THE PROCEDURES AND THE CORRESPONDING CODE NUMBERS. THE JOCUMENTATION
OF THE PRUCEDURES IS PRESENTED IN VOLUMES 4 THROUGH 7 AND IS ARRANGED
ACCORDING TO SECTION NUMBERSs HENCE REFERENCE IS IMMEDIATE.

IN ADDITION TO THE CODENUMBER AND THE NAME OF EACH PROCEDURE THZ MONTH
OF FIRST APPEARANCE OF THE FINAL DOCUMENTATION IS LISTED.

A SZIPARATE REVISION RECORD ENABLES THE USER TO CHECK WHETHER HIS
MANUAL IS ACCURATELY UPDATED.

TO LOCATE A PIECE OF DOCUMENTATION IN MACHINE=REAJABLE FORM (E.G FOR
USE WITH THE CD CYBER 70 SYSTEM ) THE SYSTEMATICAL INDEX ALSO GIVES
THE RECORD NUMBER ( LEVEL 0 ) WHERE EACH PIECE OF DOCUMENTATION CAN BE
FOUND ON THE DOCUMENTATION FILE (I.C. ON TAPE).

FOR USE WITH THE CO CYBER 70 SYSTEM, THE OBJECT CODE OF THE PROCEOURES
IS AVAILABLE AND 1IT IS CONTAINED 1IN THE LIBRARY FILE ‘"NUMAL3*.
THIS LIBRARY FILE CAN BE USED WHEN PRIGRAMS COMPILED UNDER ALGOL 3
ARE LOADED.
FOR USE OF A LIBRARY FILE SEE E.G.

CDC SCOPE REFe. MANUAL, CHAPTERSGS

CDC INTERCOM REFe. MANUAL, CHAPTER3, XEQ COMMAND.

A LIBRARY FILE FOR USE WITH PROGRAMS COMPILED UNDER ALGOL & IS
IN PREPARATION. :
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MULCOL
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VECVEC
MATVEC
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MATTAM
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31021
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34015
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31501
31502
31503
31504

‘31070

31071
31072
31073
31074
31075

34020
34023
34024

3u024

34022
34026
34027
34029
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MNT/YR

APR/74
APR/ T4
APR/TY
APR/7 4k
APR/74

APR/T4
APR/T4
APR/74
APR/7Y
APR/74&
APR/74

APR/TY
APR/T4
APR/74
APR/T4
APR/TGL

BEC/75
DEC/75
DEC/75
DEC/75
DecC/s75
DEC/75
DEC/75
DEC/75
DEC/75

DEC/75
DEC/75
DEC/75
DEC/75
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JAN/T7®
JAN/TB
JAN/T6
JAN/T6
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7+ROTATION

8 «NORNS

9.SCALING

2.COMPL VECT AND MAT OPERATIONS
1.
2e
3.MULTIPLICATION

4oSCALAR PRODUCTS
5. ELIMINATION

6o INTERCHANGING
7.ROTATION

8¢« NORMS
9.SCALING

3.COMPLEX ARITHMETIC
1.MONADIC OPERATIONS

2.DYADIC OPERATIONS

1. 3o [
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INFNRMROW
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INFNRMMAT
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REASCL

COMCOLCST
COMROHWCST

COMMATVEC
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HSHCOMPRD

ELMCOMVECCOL
ELMCOMCOL
ELMIOMRORVEC

ROTCOMCOL
ROTCOMROMW
CHSH2

COMEUCNRM
COMSCL
SCLCOM

COMABS
COMSQRT
CARPOL

COMMUL
COMDIV

LK IR B I A ] -
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4T EE S

CO0E

34025

34030
34031
34032
34033
34034
34035

34040
340061

31061
31062
31063
31064
31065
31066
31067
31068
31069

36183

34352
34353

34354
34355
36356

34376
36377
34378

34357
34358
34611

34359
34193
34360

34340
36343
36344

34341
343462

MNT/YR

APR/T4

APR/T4
APR/ T4
APR/T74
APR/T4
APR/T4
APR/T4

APR/T4
APR/T74

0CT/75
0CT/75
0CT/75
0CT/75
0CT/75
0CT/75
0CT/75
0CTrs75
0CT/75

APR/74

MAY/T4
MAY/T74

MAY/74
MAY /74
HAY/T74

HAY/74
MAY/74
MAY/74

JAN/76
JAN/T7B
JAN/76

DEC/75
DEC/75
DEC/75

MAY/T74
HAY /T4
MAY/T7k

MAY/T74
MAY /74

RECIRD
NUMBER

11

11
11
11
11

13
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241
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241
241
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1. B¢LONG INTEGER ARITHMETIC

S«LING REAL ARITHMETIC
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2.CHEBYCHEV POLYNOMIALS
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2o 2e 3e 1.EVAL. OF FOURIER SERIES

PROCEDURE

LNGINTADOD
LNGINTSUBTRACT
LNGINTHMULT
LNGINTOIVIOE
LNGINTPOKWER

DP ADD
oP SuB
0P MUL
OP DIV
LNG ADD
LNG SuB
LNG MUL
LNG DIV

LNGVECVEC
LNGMATVEC
LNGTAMVEC
LNGMATMAT
LNGTAMMAT
LNGMATTAM
LNGSEQVEC
LNGSCAPRD1
LNGSYMHATVEC

LNGFULMATVEC
LNGFULTANVEC
LNGFULSYMMAT VEC
LNGRESVEG
LNSSYMRESVEC

POL
TAYPOL
NORDERPOL
OERPOL

NEWPOL
ORTPOL
ALLORTPOL
ORTPOLSER

CHEPOL

. ALLCHEPOL
"CHEPOLSER
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31104
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31104
31105
31106
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34410
34411
34412
34413
3ubie
34415
34416
34417
34418

31505
31506
31507
31508
31509

31040
312414
31242
31243

31041

31044
31045
31047

31042
31043
31046

HNT/YR RECORD

NUMBER
0CT/74 201
0CT/74 201
0CT/74 201
OCT/74 201
0CT/74 201
JAN/T6 271
JAN/T76 271
JAN/T® 271
JAN/TO 271 -
JAN/TE 271
JAN/T6 271
JAN/T76 274
JAN/T6 271
JAN/T6 39
JAN/T76 39
JAN/TO 39
JAN/TE 33
JAN/76 39
JAN/T6 39
JAN/T6 39
JAN/T6 33
JAN/76 39
JAN/T® 285
JAN/T6 285
JAN/T76 285
JAN/T6 285
JAN/T6 285
0CT/75 245
0CT/75% 245
0CT/75 245
0CT/75 245

NOT YETV AVAILABLE

NOT YET AVAILABLE
NOT YET AVAILABLE
NOT YET AVAILABLE

acT/75 229
0CT/75 ,223%
0CY/75 229
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3.EVALs OF CONTINUED FRACTIONS
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1.REAL MATRIGES
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teMATRIX INVERSION
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PROCEDURE

SINSER
COSSER
FOUSER
FOUSER1
FOUSER2
COMFOUSER
COMFOUSER1
COMFOUSER2

JFRAC

NEWGRN
POLCHS
POWCHS

ADOPOL
SUBPOL
MULPOL
DIFPOL
INTPOL

INTCHS
FFT

DEC
GSSELM
ONENRMINV
ERBELM
GSSERB
GSSNRI

DETERM

SoL
DECSOL
SOLELM
GSSSOL
GSSSOLERSB

INV
DECINV
INV1
GSSINV

GSSINVERB

ITISoL
6SSITISOL

CO0E

31090
31091
31092
31093
31094
31095
31096
31097

35083

31050
31250
31051

31053
31054
31052
31055
31057

31248
31300

36300
34234
34240
34261
36242
34252

34303

34051
34301
34061
34232
34243

34053
34302
34235
34236
34244

34250
36251

MNT/YR

OCT/74
0CT/74
0CT/74
0CT/74
0CT/74
0CT/74
QCT/74
0CT/74

MAY/74

DEC/75

NOT
NOT

NOT
NOT
NOT
NOT
NOT

YET
YET

YET
YET
YET
YETY
YET

0CT/74

NOT

YET

MAY/T4L
MAY /74
MAY/TG
HAY/ TG
MAY /T4
MAY /74

MAY/74

MAY/TG
MAY/74
MAY /74
MAY/T74
MAY/TG

MAY/74
MAY/74
MAY /74
HAY/T74
HAY /T4

MAY/T4
HAY/74

RECORD
NUMBER
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41
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205
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1.PREPARATORY PROCEDURES
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3+SOLUTION OF LINEAR EQUATIONS
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24LEAST SQUARES SOLUTION

3.INVERSE MATRIX OF NORMAL EQN.

2.COMPLEX MATRICES
3.0THER PROBLEMS
L.REAL MATRICES
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2.SOLUTION UNDERDETERM SYSTEMS
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PROCEDURE

ITISOLERS
GSSITISOLERB

CHLDEC?2
CHLDEC1
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CHLDETERML
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CHLINV2
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SYMDEC2
SYMDECL
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SYHDETERM1

SyMsoL2
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SYMINVZ2
SYMINVY
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LSQInNv

SOLSVOOVR
SOLOVR

SOLSVDUND

CODE

34253
34254

34310
34311

34312
34313

34390
34391
34392
34393

34400
346401
34402
34403

34700
34701

34702
346703

- 34704

34705
36706
3u707

34708
34709

34710
36711

34134
34132

34131
34135

34136

34280
34281

34282

MNT/YR

HAY/T74
MAY/74

MAY/T4
HAY/T4

HAY/T4L
MAY/74

MAY/ Tk
MAY /74
MAY/74
MAY/Th

MAY /74
MAY/T4
MAY/T4
MAY/T4

JAN/76
JAN/76

JAN/76
JAN/T6

JAN/T6
JAN/76
JAN/TSE
JAN/T6

JAN/T6
JAN/T®

JAN/T6
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MAY/74
HAY/T4

MAY/T4
HAY /T4

0CT/74

HAY/74
HAY/TY

MAY/74
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SOLUND

HOMSOLSVD
HOMSOL

PSDINVSVD
PSOINV

OECBND
OETERMBND
SOLBND
DECSOLBND

DECTRI
DECTRIPIV

SOLTRI
DECSOLTRI
SOLTRIPIV
DECSOLTRIPIV

CHLDECBND
CHLOETERMBND
CHLSOLBND
CHLOECSOLBND
DECSYMTRI

SOLSYMTRI
DECSOLSYMTRI

CONJ GRAD
CONJ RESI

CODE

34283

34284
34285

34286
342687

34320
34321
36071

34322

36423
34426

34426
34425
34427
34428

34330
34331
34332
34333
34420
34621

34422

34220
34221

MNT/YR

MAY/74

MAY/T74
MAY/T4

MAY/74
MAY/74

JUN/T &
JUN/T74
JUN/T
JUN/T74

JUN/74
JUN/ZT &

JUN/T74
JUN/T74
JUN/T &
JUN/TG

JUN/T7H
JUN/TY

JUN/T&
JUN/T 4
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JUN/T4
JUN/74

JUN/T4
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1.EQUILIBRATION
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EQILBR
BAKLBR

EQILBRCOM
BAKLBRCOM

TFHSYMTRIZ2
BACSYMTRI2
TFHMPREVEC

TFHSYMTRIY
BAKSYMTRI

TFMREAHES

BAKREAHES1
BAKREAHES?2

HSHHRMTRI

HSHHRMTRIVAL

BAKHRMTRI

HSHCOMHES
BAKCOMHES

HSHREABID
PSTTFMMAT
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VECSYMTRI

QRIVALSYMTRI
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RATQRI
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EIGSYML
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REAVALQRI

CODE

34173
36174

34361
34362

34140
36141
34142
36143
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34170
34171
34172

34363
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34365

34366
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34260
34261
34262

34151
34152
34160
34161
34166

34153
34154
34155
34156
34162
34163
34164

34180

NNT/YR  RECORD

NUMBER
JUN/7 4 97
JUN/T4 97
JUN/T4 99
JUN/74 93
JUN/T4 101
JUN/T4 101
JUN/T4 . 101
JUN/74 101
JUN/T G 101
JUN/T& 103
JUN/T4 103
JUN/T6 103
JUN/T4 105
JUN/TY 105
JUN/TG ‘105
JUN/T4 107
JUN/T4 107
JUN/T4 103
JUN/T4 109
JUN/TH4 103
JUL/TG 111
JUL/74 111
JUL/74 111
JUL/T4 111
NOT YET AVAILABLE
JUL/Th 113
JUL/T74 113
JUL/74 113
JUL/TH 113
JUL/Th 113
JUL/T, 113
JUL/TG 113
JUL/74

115

Z1SAS

X3ONI IVOILVH

(5167 IEH3J30)
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INDEX

3e 3. i 2¢ 1o

24FULL MATRICES

2.COMPLEX MATRICES
1.HERMITIAN MATRICES

2+ NON=HERMITIAN MATRICES
1.MATRICES IN HMESSENBERG FORM

2.FULL HATRICES

4 oTHE GENERALIZED EIGENV PROBLEM
1+KEAL MATKRICES
1.SYMHMETRIS MATRICES
2. ASYMHETRIC MATRICES

5.SINGULAR VALUES
1.REAL MATRICES
1.B8I0IAGONAL MATRICES

2.FULL MATRICES

2.COMPLEX MATRICES

6.2ZRUS OF POLYNOMIALS
1.ZEROS OF GENERAL REAL POLYNOM.
24ZEROS OF ORTHOGONAL POLYNOM.

3. be 2.

PROCEDURE

REAVEGHES
REAQKI

COMVALQRI
COMVECHES

REAEIGVAL
REAEIGL
REAZIG2
REAEIG3
COMEIGVAL
COMEIG1
COMEIG2

EIGVALHRM
EIGHRM
QRIVALHRM
QRIHRM

VALQRICOM
QRICOM

EIGVALCOM
EIGCOM

QZIVAL
QzI
HSHDECGHMUL
HESTGL3
HESTGL2
HSH2COoL
HSH3COL
HSH2ROHW3
HSH2ROW2
HSH3ROW3
HSH3ROW2

QRISNGVALBID
QRISNGVALDECBIOD

QRISNGVAL
QRISNGVALDEC

POLZEROS

ALLZERORTPOL
LUPZERORTPOL

CODE

34181
34186
34190
34191

34182
34184
34185
34187
34192
34194
34195

34368
34369
34370
34371

34372
34373

34374
36375

34600
34601
34602
34603
34604
34605
34606
34607
34608
34609
34610

34270
3271

3u272
34273

34500

31362
31363

MNT/YR RECORD
NUMBER
JULZT74 115
JUL/74 115
JUL/T74 115
JUL/T4 115
JUL/74 117
JUL/74 117
NOT YET AVAILABLE
JUL/74 117
JUL/T4 117
JUL/TH 117

NOT YET AVAILABLE

JUL/74
JUL/74
JUL/TG
JUL/T76

JUL/TG
JUL/74

JUL/74
JUL/Th

JAN/T6
JAN/T76
JAN/T6
JAN/T6
JAN/T76
JAN/76
JAN/T76
JAN/T76
JAN/T76
JAN/T76
JAN/T76

JUL/74
JUL/T76

JUL/TH
JUL/74

0CT/74

OCT/74
0CT/74

113
119
119
119

124
121

123
123

267
267
267
267
267
267
267
267
267
267
267

125
125

127
127

209

211
211

X3ONT TYOILYWILSAS

(G267 ¥38KW3IT30)
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INDEX

3. 6. 2-
3.ZEROS OF COMPLEX POLYNOMIALS

4¢ ANALYTIC CVALUATIONS
1.EVAL. OF AN .INFINITE SERIES

2.QUADRATURE
: 1.ONE-DIMENSIONAL QUAORATURE

24HULTIDIMENSIONAL QUADRATURE

3.5AUSSIAN REIGHTS

3oNJMERICAL DIFFERENTIATION
1.FUNCTIONS OF ONE VARIABLE
2.FUNCTIONS OF MORE VARIABLES
- 1.CALC. WITH DIFFERZINCE FORMULAS

5 ANALYTICAL PROBLEMS
1 .ANALYTICAL EQUATIONS
1.NON=LINEAR EQUATIONS
1.A SINGLE EQUATION
1.NO DERIVATIVZ AVAILABLE

2.DERIVATIVE AVAILABLE
2.A SYSTEM OF EQUATIONS

1.AUXILIARY PROCEDURES
20JACIBIAN MATRIX NOT AVAILABLE

3.JACOBIAN MATRIX AVAILABLE

3.POLYNOMIAL EQUATIONS
SEE ALSO SECTION 3.6
2+UNCONSTRAINED OPTIMIZATION
1.FUNCTIONS OF ONE VARIABLE
14DERIVATIVE NOT AVAILABLE

2.DERIVATIVE AVAILABLE

2+FUNCTIONS OF MORE VARIABLES
1.AUXILIARY PROCEDURES

5e 1. 2. 2. i.

PROCEDURE

SELZERORTPOL

COMKWD

EULER
SUMPOSSERIES

QADRAT
INTEGRAL
TRICUB

RECCOF
GSSHGT

JACOBNNF
JACOBNMF
JACOBNBNDF

ZEROIN
ZEROINRAT

ZEROINDER

BROKWNLS
QUANEHW
QUANEW1
QUANEWBND
QUANEWBND1

NEWRAP
DAMPED NEWTON

MININ

MININDER

LINEMIN
RNK1UPD

CODE

31364

34345

32010
32020

32070
32051
32075

31249
31420

34637
34438
34439

34150
34436

34453

34450
Ju451
34452
34630
344638

34202
34200

34433
34435

34210
34211

MNT/YR

OCT/7¢6

JUL/T4

JUL/Th
JUL/74

JUL/74
JUL/T4

0CT/75

RECORD
NUMBER

211
129

131
131

133
135

257

NOT YET AVAILABLE
NOT YET AVAILABLE

0CT/74%
0CT/74
0CT/74%

0CT/75
0CT/75

0CT/75

NOT YET
NOT YET
NOT YET
OCT/74
0CT/74

NOT YET
NOT YET

0CT/75
0CT/75

DEC/75
DEC/75

‘213
213
213

215
215

233

AVAILABLE

AVAILABLE

AVAILABLE
217
217

AVAILABLE
AVAILABLE

235

237

139
139

X3ONI TYOILYWILSAS

¥3GH3T30)
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Se

Se

INDEX

ll 2. 2. 1'
2eNO DEZRIVATIVES AVAILABLE

- 3«GRADIENT AVAILABLE

4o GRADIENT & JACOBIAN AVAILABLE

3.0VERDETERMINED NONLINEAR SYST.
1.LEAST SQUARES SOLUTIONS
SEE ALSO SECTION 7.
1,AUXILIARY PROCEDURES
2. JACOBIAN MATRIX NOT AVAILABLE
SEE ALSO SECTION 5e1¢242.2¢
3.JACOBIAN MATRIX AVAILABLE

2oFUNCTIONAL EQUATIONS
L.DIFFERENTIAL ZQUATIONS
1.INITIAL VALUE PROSLENS
1,FIRST ORDER JRUINARY DeEe
1.NO OERIVATIVES- RHS AVAILABLE
SEE ALS) SEUTION Se2elelelele

2.JACOBIAN MATRIX AVAILABLE

SEE ALSO PROCe MULTISTEP (502edcleiedl)

3.SEVERAL DERIVATIVES AVAILABLE

2.SECOND ORDER ORDINARY D.E.
1.NO DERIVATIVES RHS AVAILABLE
SEE ALS) SZCTION 5e2elelc2eloe

2.SEVERAL DERIV. RHS AVAILABLE
3.PARTIAL ODIFFERENTIAL EQUATIONS
2.BOUNDARY VALUE PROBLENMS
2. 1, 2. 1. THO POINT BaVePe

PROCEDURE

DAVUPOD
FLEUPD

PRAXIS

RNK1MIN
FLEMIN

NEHTONMIN

MARQUARDT.
GSSNEWTON

RK1

RKE

RK4A
RK4NA
RKSNA
MULTISTEP
DIFFSYS

"~ ARK

EFRK

EFSIRK
EFERK
LINIGERLVS
LINIGER2
IMPEX

GMS

MOOIFIED TAYLOR
EXPONENTIALLY FITTED TAYLOR

RK2
RK2ZN
RK3
RK3N

CODE

34212
34213

3k432

34214
34215

34203

36440
ELTTSY

33010
33033
33016
33017
33018
33080
33180
33061
33070

33160
33120
33132
33131
33135
33191

33040
33050

33012
33013
33014
33015

MNT/YR

DEC/75
DEC/75

0CT/75

DEC/75
DEC/75

NOT YET AVAILABLE

DEC/75
DEC/75

AUG/T4
DEC/75
AUG/T4
AUG/TL
AUG/74
AUG/T74
AUG/T G
DEC/75
AUG/TH

AUG/74
AUG/T74
0CT/74
AUG/T74
0C1/75
0CT/7¢4

AUG/74
AUG/T74

AUG/T74
AUG/74
AUG/74
AUG/74

RECORD
NUHBER

139
139

239

i9
19

219
219

161
143
145
1647
143
151
153
155
157

159
le6l
221
165
231
223

167
169

171
173
175
177

X3ONI TYIILVHWILISAS

(6267 238W3J30)
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INDEX PROCEDURE : COOE MNT/YR  RECORD

NUMBER
56 2e¢ Lle 2¢ 1s 1.SHOOTIN: METHODS
SEE ALSD SECTION 5.2.1.3.4
2.LINEAR GLOBAL METHIDS
1.SECOND ORDER TPBVP
1.SELF ADJOINT TPBV?
FEM LAG 33300 JAN/TG 261
FEM LAG SYM 33301 JAN/T6 261
2.SKEW ADJOINT TPBVP
FEM LAG SKEW 33302 JAN/T6 263
2.FOURTH ORDER TPBVP
1.SELF ADJOINT TPBV?
FEM HERM SYM 33303 JAN/T6 265
2.SKEW ADJOINT TPBVP ‘
3.NIN-LINZAR GLOBAL METHODS
2.THO-DIMENSIONAL B.V.P.
1.ELLIPTIC BeVePsS
1.0ISCRETIZATION PROCEOURES
2.SPZCIAL LINEAR SYSTEMS
' RICHARDSON 33170 0CT/74 225
ELIMINATION 33171 ocT/74 225
SEE ALSO SECTION 3.1.2
3.SPECIAL NON-LINEAR SYSTEMS
2.PARABOLIC & HYPERBOLIC BeVePoS
3.HULTI-DIMENSIONAL BeVePe
4.OVER-DETERHINED PROBLEMS
3.PARAMETER ESTIMATION IN D.E.
1.Pete IN INITIAL VALUE PROBLEMS
PEIDE 34b4t  OCT/75 259
2.INTEGRAL EQUATIONS
3.INTEGRO- DIFFERENTIAL £QS
4. DIFFERENGE EQUATIONS
5.CONVOLUTION EQUATIONS
5eSPECIAL FUNCTIONS & CONSTANTS
L MATHEMATICAL CONSTANTS
PI * 30006  JAN/TG 273
E * 30007 JAN/T6 273
2.MACHINE CONSTANTS
MBASE s 30001 JAN/T6 275
ARREB * 30002  JAN/T6 275
OWARF * 30003 JAN/T6 275
GIANT A4 30004 JAN/T6 275
INTCAP A4 30005 JAN/TH 275
OVERFLOW 30008 JAN/76 275
' UNDERFLON * 30009 JAN/TE 275
3.RANDOM NUMBERS
RANDOM 30010 NOT YET AVAILABLE
SETRANDOM 30011 NOT YET AVAILABLE
4 ELEMENTARY FUNCTIONS
1.CIRCULAR FUNCTIONS
TAN 35120 SEP/74 179
ARCSIN : 35121 SEP/T4 179
ARCCOS 35122  SEP/T4 179
2.HYPERBOLIC FUNCTIONS
SINH 35141 SEP/74 181
be  he 20 COSH 35112 SEP/74 181

X3ONI TYOILVW3ILISAS

(6267 ¥38W3J30Q)
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INDEX

be ke 2e

5.EXPONENTIAL INTEGRAL, ETC.
L.EXPONENTIAL INTEGRAL

2eSINE ANO COSINE INTEGRAL

6.GAMMA FUNCTION, ETC.

7.ERROR FUNCTIONs; ETC.

8.LEGENDRE FUNCTIONS
3.BESSEL FUNCTIONS OF INT. ORDER
1.BESSEL FUNCTIONS J AND Y

2.BESSEL FUNCTIONS I AND K

~ 3.KELVIN FUNCTIONS
10.BESSEL FUNCTIONS OF REAL ORDER
6 10, 1.BESSEL FUNCTIONS J AND Y

PROCEDURE

TANH

ARCSINH
ARCCOSH
ARCTANH

EI

E1 ALPHA
ENX

NONEXP ENX

SINCOSINT
SINCOSF3S

GAMMA
RECIP GAMMA
LOG GAMMA
INCOMGAH
INCBETA
IBPPLUSN
IBQPLUSN
IXQFIX
IXPFIX
FORHARD
BACKHWARD

ERRORFUNGTION
NONEXPERFC

INVERSE ERROR FUNCTION

FRESNEL
FG

BESS
BESS
BESS
BESS
BESS
BESS
BESS

BESS
BESS
BESS
BESS
8ESS

J0
Ji
J
Y01
Y
PQo
Pai

10
Ii
1
KO1
K

NONEXP
NONEXP
NONE XP
NONEXP
NONEXP

BESS 10
BESS It
BESS I
BESS K01
BESS K

CODE

35113
35114
35115
35116

35080
35081
35086
35087

35084
35085

35061
35060
35062
35030
35050
35051
35052
35053
35054
35055
35056

35021
35022
35023
35027
35028

35160
35161
35162
35163
35164
35165
35166

35170
35171
35172
35173
35174
35175
35176
35177
35178
35179

MNT/YR

SEP/74
SEP/74
SEP/T74
SEP/74

SEP/74
SEP/T4
SEP/74
SEP/T4L

SEP/74
SEP/74

SEP/74
SEP/74
SEP/T74
SEP/T74
SEP/T74
SEP/74
SEP/74
SEP/T4
SEP/T4
SEP/T7h
SEP/74

0CT/74%
0CT/74
0CT/74
OCT/7%
OCT/74

0CT/75
0CT/75
0CT/75
0CY/75
0CT/75
0CT/75
0CT/75

0CT/75
0CT/75
0CcT/75
0CT/75
0CT/75
0CT/75
0CT/75
0CT/75
0CT/75
0CT/75

RECGORD
NUMBER

181 |
181
181
181

183
183
183
183

185
185

187
187
187
187
187
187
187
187
187
187
187

227
227
227
227
227

253
253
253
253
253
253
253

255
255
255
255
255
255
255
255
255
255

X3ONT TYIILIYRILSAS

(S46T ¥3IBW3J30Q)
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INDEX

be 10. 1.

2.BESSEL .FUNCTIONS I ANO K

3.SPHERICAL BESSEL FUNCTIONS

4.AIRY FUNCTIONS

7«INTZRPOLATION 4 APPROXIMATION
1.REAL DATA IN ONE OIMENSION
1.INTERPOLATIONs WITH
1.POLYNOMIALS
1.GENERAL POLYNOMIALS

2.0RTHOGONAL POLYNOMIALS
2.SPLINES
1.GENERAL SPLINES
" 2+NATURAL SPLINES
3.TRIGONOMETRIC SERIES
1.FOURIER SERIES
2+SINE SERIES
3.COSINE SERIES
4.RATIONAL FUNCTIONS
S.EXPONENTIAL FUNCTIONS
2+APPROXIMATION IN 2-NORMy WITH
1.GENERAL FUNCTIONS
SEE ALSO SECTION 5.1.3.1
2.POLYNOMIALS
1 .GENERAL POLYNOMIALS
2.0XTHOGONAL PILYNOMIALS
3.SPLINES
1.GENZRAL SPLINES
2.NATURAL SPLINES
4+ TRIGONOMETRIC SERIES
S.RATIONAL FUNCTIONS
- 6 EXPONENTIAL FUNCTIONS
3., APPROXIMATION IN INF=-NORMyWITH
1 .GENERAL FUNCTIONS
2.POLYNOMIALS
1.GENERAL POLYNOMIALS

7. 1. 3e 2. 1.

PROCEDURE

BESS JAPLUSN
BESS YAO1
BESS YAPLUSN
BESS PQAO1

BESS IAPLUSN

BESS KAO1

BESS KAPLUSN

NONEXP BESS IAPLUSN
NONEXP BESS KAOL
NONEXP BESS KAPLUSN

SPHER BESS J
SPHER BESS Y
SPHER BESS I

"SPHER BESS K

NONEXP SPHER BESS I
NONEXP SPHER BESS K

AIRY
AIRYZEROS

NEWTON

INI
SNDREMEZ

CODE

35180
35181
35182
35183

35190
35191
35192
35193
35194
35195

35150
35151
35152
35153
35154
35155

35140
35145

36010

36020
36021

MNT/YR

0CT/75
0CT/75
0CT/75
0CT/75

0CT/75
0CT/75
0CT/7%
0CT/75
0CT/75
0CT/75

0CT/75
0CT/75

0CT/75 -

0CT/75
0CT/75
0CT/75

0CT/75
0CT/75

SEP/74

DEC/75
DEC/75

RECORD
NJUMBER

243
249
243
249

251
251
251
251
251
251

247
2u7
247
247
247
247

243
243

195

197
197

X3ONTI TYOILYWILSAS

(G267 ¥38W3220)
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INDEX PROCEODURE

7. 1. 3. 2. 1. MINMAXPOL
2.0RTHOGONAL POLYNOMIALS
3. TRIGONOMETRIC SERIES
4oRATIONAL FUNCTIONS
4o APPROXIMATION IN 1-NORM, WITH
1.GENERAL FUNCTIONS
2.POLYNOMIALS
2.RZAL DATA IN MORE DIMENSIONS
3.REAL FUNCTIONS IN 1 DIMENSION
1.POLYNOMIALS
8+NUMBER THEORY

9.TABLE HANDLING
‘READ

WRITE

VERSIONS 760108

CODE

36022

39999
39998

MNT/YR RECORD
NJUMBER

0CT/75 197

NOT YET AVAILABLE
NOT YET AVAILABLE

X3AONI IYOILIYWILSAS

(SZ6T 2IGW3T30)
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OBSOLETE PROICEDURES

PROCIDUKE cobt WITHDRAWAL EXPIRATION REPLACED BY

COeT 34050 730901 750701 OEC(3c1eloleloiel) yDETERH(3e1020d0lolo)
LSQD:ZC 34130 730901 750701 LSAORTDZIC(3c1ele2e101)
tKF 35020 - 740501 750701 ERRORFUNCTION(647)

KK1IN 33011 740501 750701 RKE(5.2+10t01:1)
LINIGeK1 33130 740915 750701 LINIGERLIVS(5¢20106icl.2)
AUSHAXVES : 31060 750108 750101 INFNRHVEIC(1.1.8)

M XMAT 34230 750101 750101 ABSMAXMAT (1e1.8)

BESSeLJ 35100 750101 750701 BESS 4 (6.9.1)

BESSELY 35101 750101 750701 BESS Y (6+9.1)

BESSELI 35102 7501041 750701 BESS I (6.9+2)

BESSELK 35103 750104 750701 BESS K (6.9.2)

KG 35040 750101 750701 BESS K01 (6.9.2)
NONcXPBESSELI 35104 750101 7507014 - NONEXP BESS I (669.2)
HONCXPBESSELLK 35105 750101 730701 NONEXP BESS K (6¢962)
NOHcXPKD 35038 750101 750701 NONEXP BESS K01 (6s3+2)
A\ ’ 35075 750101 750701 BESS YADL (b.10.1)
YAPLUSHN 35076 750101 750701 BESS YAPLUSN (6.10.1)

B SSELPQ : . 35077 750101 750701 BESS PQADL (6.10.1)

KA 35071 750101 750701 BESS KAO1 (6.10.2)
KAPLUSN 35072 ' 750101 750701 BESS KAPLUSN (6.1002)
HONZXP KA 35073 750101 750701 NONEXP BESS KAO01(6010.2)
NONZXPKAPLUSN 3507% 750108 750701 NONEXP BESS KAPLUSN (6.10.2}

VERSIONS 760108

X3OGNI TYIILVHILSAS

(5267 ¥38R3330)
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INDzZX BY CODE NUMBER

CODE

30001
3oo002
30003
30004
30005
30006
30007
30008
30009
30010
30011
31010
31011
31012
31013
31014
31020
31021
31022
31030
31031
31032
31033
31034
31035
31040
31041
31042
31043
31044
31045
31046
31047
31050
31051
31052
31053
31054
31055
31057
31060
31061
31062
31063
31064
31065
31066
31007
31068
310693
31070

SZCTION

Be 2

b. 2.

6e 2.

be 2.

6. 2.

be 1.

Be 1.

be 2o

6. 2.

6. 3.

6. 3'

l. 1. 1.
1. 1. 1.
1. 10 1.
1, 1. 1.
1. 1. 1.
1. 1. 3.
1. 1. 3.
1. 1. 3.
1. 1. 2.
1. 1. 2.
i. 1. 2.
1. 1. 2.
1' 1. 2.
1. 1. 2,
2. 2. 1.
2e 2o 1o
2e 2 2o
2s 2e 20
2. 2. 2.
Ce 20 20
2¢ 20 2o
2e 2e 2o
2e 4o 1.
2' ‘*. 1.
2e Gae 2o
2e Lo 2o
Ze 4o 2o
2o 4o 2o
2. Lf. 2.
OBSOLETE
i. 1. 8.
1. 1. 8.
1. 1. 8.
1. 1. 8,
1. 1. 8.
1. 1. 8.
1. 1. 8,
10 1. 8.
1. 1. 8,
1. 1. “.

1.
2e
2e

1.
1.
2e

PROCEDOURE

3.

{ JANUARY

PROCEDURE

MBASE
ARRIB
DHARF
GIANT
INTCAP

PI

3
OVERFLONW
UNDERFLONW
RANDOM
SETRANOOM
INIVEC
INIMAT
INIMATD
INISYMD
INISYMROW
MULVEC
MULROW
MULCOL
DUPVEC
DUPVECRONW
DUPROWVEC
DUPVECCIL
DUPCOLVEC
DUPYATY
POL
NEWPOL
CHEPOL
ALLCHEPOL
ORTPOL
ALLORTPOL
CHEPOLSER
ORTPOLSER
NEWGRN
POWCHS
MULPOL
ADDPOL
SuBPOL
DIFPOL
INTPOL
ABSMAXVEC
INFNRMVEC
INFNRMROHW
INFNRMCOL
INFNRMMAT
ONENRMVEC
ONENRMRONW
ONENRMCOL
ONENRMMAT
ABSMAXMAT
HSHVECMAT

1976 )

PASE 1

kKRR R

«

€ % & & XK X ¥ X X

R EEE R R

MNT/YR

JAN/78
JAN/T7B
JAN/T76
JAN/76
JAN/76
JAN/T76
JAN/760
JAN/76
JAN/T76

APR/T7 4
APR/74
APR/T74
APR/7 4
APR/74
APR/T4
APR/T74
APR/7T4
APR/T74
APR/T74
APR/T74
APR/7T4
APR/74
APR/T74
0CT/75

0CT/75
0CT /75

0CT/75

DEC/75

0CT/s75
0CcT/75
0CY /75
0CT/75
0CT/75
0CT/75%
0CT/7%
0Cr/75
0CT/75%
JAN/T76



INDEX BY CODE NUMBER

Co0t

31071
31072
31073
31074
31075
31090
31091
31092
31093
31094
31095
31096
31097
31101
31102
31103
31104
31105
31106
31107
31108
31131
31132
31200
31201
31202
31203
31204
31241
31242
31243
31248
31249
31250
31300
31362
31363
31364
31420
31500
31501
31502
31503
31504
31505
31506

31507
31508
31509
32010
32020

SECTION

i.
i.
i.
1.
1.
2e
2e
-
2o
2e
2o
2e
2o
1.
i.
i.
1.
i.
1.
1.
1.
1.
1.
1.
1.
i.
1.
1.
Ce
2e
2e
2e
be
2e
2e
3e
3e
3e
ko
1.
1.
i.
1.
1.
i.
i.
i.
1.
1.
ke
be

1.
1.
i.
1.
i.
2.
20
2e
2o
2e
2e
20
20
Se
5
5.
Se
5
5
5.
Se
i.
1.
be
bGe
Le
be
be
2e
2.
2
L,
2e
Lo
5.
6e
6e
6e
2o
1.
i.
1.
1.
i.
5.
5.
Se
5
5
1.
i.

b
ko
b
ke
Lo
3.
3.
3.
3.
3e
3.
3e
3.
1.
1.
1.
i.
i.
i,
1.
1.
3.
3.

1.
i.
1.
3.
3.
i,

2o
2e
2e
3.
ke
be
b
be
b
2e
2e

2e
2

3.
3.
3
3.
3e
1.
1.
1.
1.

1.
i.
i.

i.
i.

2.
2.
2e
2.
2
-
2.
2.

2.

( JANUARY

1976 )

PROCEDJRE

HSHCOLMAT
HSHROWMAT
HSHVECTAM
HSHCOLTAM
HSHROKWTAM
SINSER
COSSER
FOUSER
FOUSER1L
FOUSER2
COMFOUSER
COMFOUSER1
COMFOUSER2
0P ADD

DP SuB

DP MUL

DP DIV

LNG ADD

LNG SuUB

LNG MUL

LNG DIV
COLCST
ROWCST
LNGINTADD
LNGINTSUBTRACT
LNGINTMULT
LNGINTDIVIDE
LNGINTPOHWER
TAYPOL
NORDERPOL
DERPOL
INTCHS
RECCOF
POLCHS

FFT
ALLZERORTPOL
LUPZERORTPOL
SELZERORTPOL
GSSHGT
FULMATVEC
FULTAMVEC
FULSYMMATVEC
RESVEC
SYMRESVEC
LNGFULMATVEC
LNGFULTAMVEC
LNGFULSYMMATVEC
LNGRESVEC
LNGSYMRESVEC
EULER
SUMPOSSERIES

PASE 2

® K & & &%

® K KX RS R

MNT/YR

JAN/76
JAN/76
JAN/T76
JAN/T76
JAN/76
OCT/74
0CT/74
0CT/74
OCT/74
0CT/74
0CT/74
0CT/74
0CT/774
JAN/T78
JAN/786

-JAN/T76

JAN/76
JAN/76
JAN/76
JAN/786
JAN/T76
APR/T4L
APR/T74
OCT/74
OCT/74
OCT/74
OCT/74
OCT/74
0CT/75
0CT/75
0CT/75
OCT/74

OCT/74
OCT/74
OCT/74

DEC/75
DEC/75
DEC/75
DEC/75
DEC/75
JAN/76
JAN/76
JAN/76
JAN/786
JAN/T76
JUL/TL
JUL/74



INDEX BY CODE NUMBER

CODE

32051
32070
32075
33010
33011
33012
33013
33014
33015
33016
33017
33018
33033
33040
33050
33061
33070
33080
33120
33130
33131
33132
33135
33160
33170
33171
33180
33191
33300
33301
33302
33303
34010
36011
34012
34013
34014
34015
34016
34017
34018
34020
34021
34022
34023
34024
34025
34026
34027
34028
34029

SECTION

e
be

2e
2e
e 20 2o
5‘ 2. 1.
OBSOLETE
50 20 1.
5‘ 2‘ 1.
B¢ 20 1o
5¢ 20 1o
5. 20 1.
50 2' 1.
5‘ 2. 1.
5 20 1o
5¢ 20 1.
S¢ 20 1
5¢ 2. 1.
5¢ 2+ 1
50 2‘ 1.
5. 2. 1.
OBSOLETE
5: 2+ 1o
B¢ 20 1,
50 2. 1.
S5¢ 20 1.
5S¢ 2+ 1.
5. 2. 1.
5 20 1.
5¢ 26 1.
5‘ 20 1‘
Se 20 1o
5‘ 20 1.
5¢ 2+ 1.
1. 1. “‘.
1o 1. 4o
1e 1 4o
1 4o
1. bo
1e Lo
1s Lo
1. b.
1e 4o
l1e 1+ 5
1. 1‘ 50
i. 5.
1. 5.
1 5o
1. 5.
1. 5.
1. 5
1’ 5'
1‘ 5.

i.
1.

1.

i. 1. 1.
PROCEDURE
1. 2. 1.
1. 2. 1.
1. 2' 1.
1. 2. 1.
i. 1. 1.
1. 1. 1.
1. 1. 1.
1., 1. 1.
1. 1. 3.
1. 1. 30
1. 1. 1,
1. 1. 1.
1. 1. 1.
1. 1. 2.
PROCEDURE
1e 10 20
1. 1‘ 2.
1. 1. 2.
1. 1. 2.
2¢ 2o 1.
2¢ 20 1,
i. 1. 1.
1. 1. 2.
2e¢ 1. 2.
2, 1. 2.
2. 1. 2.
2¢ 1. 2
1.

1.

i.

1.

i.

i.

1.

1.

i.

2e
2e

i.
i.
1.
2e

( JANUARY

1976 )
PROCEDURE

INTEGRAL
QADRAT
TRICUB

RK1

RK1N

RK2

RK2N

RK3

RK3N

RK&A

RK4NA

RKSNA

RKE
MODIFIED TAYLOR
EXPONENTIALLY FITTED TAYLOR
ARK

EFRK
MULTISTEP
EFERK
LINIGER1
LINIGER2
LINIGER1VS
IMPEX
EFSIRK
RICHARDSON
ELIMINATION
OIFFSYS

GMS

FEM LAG

FEM LAG SYM
FEM LAG SKEW
FEM HERM SYM
VECVEC
MATVEC
TAMVEC
MATMAT
TAMMAT
MATTAM
SEQVEC
SCAPRD1
SYMMATVEC
ELMVEC
ELMVECCOL
ELMCOLVEC
ELMCOL
ELMROW
MAXELMRONW
ELMVECROM
ELMROKWVEC
ELMROWCOL
ELMCOLROW

PAGE 3
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X E KX kX KR KK

MNT/YR

JUL/74
JUL/74
0CT/75
AUG/74

AUG/T74
AUG/ 74
AUG/T74
AUG/74
AUG/74
AUG/74
AUG/74
DEC/75
AUG/74
AUG/74
DEC/75
AUG/74
AUG/T7 4
AUG/74
AUG/74
AUG/74
0CT /74
0CT/75
AUG/74
0CT/74
0CT/74
AUG/T7 4
OCT/74
JAN/76
JAN/76
JAN/76
JAN/76
DEC/75
DEC/75
DEC/75
OEC/75
DEC/75
DEC/75
DEC/75
DEC/75
DEC/75
APR/74
APR/T4
APR/T 4
APR/T4
APR/T74
APR/T 4
APR/TY
APR/T 4
APR/ T4
APR/74



INDEX BY CODE NUMBER

CODE

34030
34031
34032
34033
34034
34035
34040
34041
34050
34051
34053
34061
34071
34130
34131
34132
34134
34135
34136
34140
34141
34142
34143
34144
34150
34151
34152
34153
34154
34155
34156
34160
34161
34162
34163
34164
34166
34170
34171
34472
34173
34174
34180
34181
34182
34183

© 34184
- 34185

34186
34187
34190

SECTION

1. 1. 6o
is 1. 6.
10 10 6.
1. 1. 6o
1. 1. 6o
1. 1. 6o
1e 1. 7o
l1e 1¢ 70
OBSOLETE
30 1o 1.
3¢ 1 1.
3¢ 1. 1.
3e 1¢ 26
OBSOLETE
3. 1. 1.
3. 1. 1.
3. 1. 1.
3s 1. 1.
3¢ 1. 1,
3e 20 1o
3. 2. 1.
3. 2' 1‘
3e 20 1.
3e 20 1.
S5¢ 1+ 1.
3. 3‘ 1‘
3e 3¢ 1o
3‘ 3. 1'
3¢ 30 1.
3. 3. 1.
30 3. 1-
3‘ 3' 1‘
3e 3¢ 1,
3. 3. 1.
3e 34 1o
3e 30 1o
3. 3. 1.
3e 20 1o
3. 2‘ 1.
3¢ 20 1,
3¢ 2. 1.
3¢ 20 1,
3¢ 3s 1o
3¢ 30 1,
3¢ 3. 1.
1. 1. 9.
3. 3. 1.
3. 3. 1.
3¢ 30 1o
3¢ 30 1o
3. 3' 1.

PROCEDURE
i. 1. 1.
1. 1. 1.
1. 1. 1.
1. 10 10
PROCEDURE
2e 1o 2o
20 1o 1o
2e 10 1.
2¢ 1s 2.
20 1. 3.
2. 1. 1.
2¢ 1o 1.
2' 1. 1.
2. 1. 1.
2+ 1o 1.
1. 1.

1. 1.

1. 1.

1‘ 2‘

1. 2.

i. 2.

1. 2.

1. 1.

i. 1.

1. 2.

1. 2.

i. 2.

i. 1.

20 1‘ 2.
2. 1. 2.
2. 1‘ 2.
1. 1..

1' 1.

2. 1.

20 10

2‘ 20

2e 2e
20 26
2. 1.
2¢ 2o
2o 1.

3.
be
K
1.

3e

( JANUARY
PROCEDURE

ICHVEC
ICHCOL
ICHROW
ICHROWCOL
ICHSEQVEC
ICHSEQ
ROTCOL
ROTROMW
DET

SOoL

INV
SOLELM
SOLBND
LSQDEC
LsSasoL
LSQDGLINYV
LSQORTODEC

1976 )

LSQORTDECSOL

LSQINV

TFMSYMTRIZ2
BAKSYMTRIZ2

TFNPREVEC

TFMSYMTRIL
BAKSYMTRI1

ZEROIN
VALSYMTRI
VECSYMTRI

EIGVALSYM2

EIGSYM2

EIGVALSYM1

EIGSYML
QRIVALSYM
QRISYMTRI

TRI

QRIVALSYM2

QRISYM

QRIVALSYNM1

RATQRI
TFMREAHES

BAKREAHES1

BAKREAHES
EQILBR
BAKLBR
REAVALQRI
REAVECHES
REAEIGVAL
REASGL
REAEIG1
REAEIG2
REAQRI
REAEIG3
COMVALQRI

2

PAGE 4

KX R K X & ¥

MNT /YR

APR/T74
APR/T74
APR/T74
APR/74
APR/TY
APR/TE
APR/T74
APR/T74

MAY/Th
MAY/74
MAY /74
JUN/T Y

MAY/74
MAY /74
MAY /74
MAY/T4
OCT/74
JUN/T74
JUN/T74
JUN/T7 4
JUN/ZT4
JUN/74
0CT/75
JUL/74
JUL/74
JUL/T4
JUL/T74
JUL/T74
JUL/T74
JUL/74
JUL/T74
JUL/74
JULZ74
JUL/74

JUN/T74
JUN/ZT4
JUN/ZT4
JUN/ZT74
JUN/T4
JULZ74
JUL/ZT74
JUL/74
APR/74
JUL/ZT74

JUL/T74
JUL/ZT74
JUL/T74



INDEX BY CODE NUMBER

COOE

34191
34192
34193
34194
34195
34200
34202
34203
34210
34211
34212
34213
J4214
34215
34220
34221
34230
34231
34232
34235
34236
34240
34241
34242
34243
34244
34250
34251
34252
34253
34254
34260
34261
34262
34270
34271
34272
34273
34280
34281
34282
36283
34284
34285
34286
. 34287
34300
34301
34302
34303
34310

SECTION

3¢ 30 1,
3¢ 3o 1,
1. 2. 9,
3. 3. 1.
30 3o 1.
Se 1 1o
5’ 1' 1.
5. 1. 2.
5. 1. 2.
s. 1‘ 2.
5¢ 1s 26
Se 1s 2e
5s 1 2
5 1. 2e
3¢ 1 2o
3¢ 1e 20
OBSOLETE
3, 1 1o
3¢ 10 1o
3s 1o 1.
3. 1. 1.
3. 1. 1o
30 1. 1.
3. 1. 1.
3 1. 1.
3. 1. 1.
3. 1. 1‘
30 10 1.
3¢ 10 1o
3. 1. 1.
30 1. 1.
30 26 2o
3. 2. 2.
3. 2‘ 2'
3: 5. 1.
3e 5. 1o
3. 5. 1.
3. 5‘ 1’
3. 1. 1.
3. 1. 1.
3. 1. 1o
3. 1. 1o
3. 1. 1.
3. 1. 1o
30 1. 1o
30 1 1o
30 1. 1o
30 1o 16
3. 1. 1,
3. 1. 16
3s 10 1

20 1.
20 2o

2e¢ 2o

2e 2o

2¢ 3o

2. 3o

2e Lo

20 1o

2. 1.

2e 1o

20 1.

2o 3o

2¢ 3

2o 1o

2e¢ 1.
PROCEDURE
1. 1. 1‘
i. 1. 1.
1. 1. 1.
1. 1. 1.
1. 1. 1.
1. 1. 1.
i. 1. 1.
1. 1. 1o
1. 1. 1.
1. 1. 1.
1. 1. L&
1. 1. 1.
1. 1. 1.
i. 1. 1.
i. 1.

1. 1.

i. 1.

1.

i,

2e

2e

3. 1. 1.
3. 10 1.
3e 1o 2
3. 1. 2.
3. 10 3.
3. 1. 3.
3¢ 1o 4o
3o 16 4o
1. 1. 1,
1. 1. 1.
1. 1. 1.
1. 1. 1.
1. 10 2.

i.
3.
be
4o
i.

1.
3e
be
5e
5
i.
5
56

i.
3e
be
20
i.

{ JANUARY

1976 )
PROCEDURE

COMVECHES
COMEIGVAL
COMSCL
COMEIG1
COMEIG2
DAMPED NEWTON
NEWRAP
NEWTONMIN
LINEMIN
RNK1UPD
DAVUPD
FLEUPD
RNK1MIN
FLEMIN

CONJ GRAD
CONJ RESI
MAXMAT
GSSELM
GSSSOL

INVL

GSSINV
ONENRMINV
ERBELM
GSSERB
GSSSOLERS
GSSINVERB
ITISOL
GSSITISOL
6SSNRI
ITISOLERB
GSSITISOLERS
HSHREABID
PSTTFMMAT
PRETFMMAT
QRISNGVALBID
QRISNGVALDECBID
QRISNGVAL
QRISNGVALDEC
SOLSVDOVR
SOLOVR
SOLSVDUND
SOLUND
HOMSOLSVD
HOMS OL
PSDINVSVD
PSDINV

DEC

DECSOL
DECINV
DETERM
CHLDEC2

PAGE 5

MNT/YR

JUL/T74
JUL/74
DEC/75
JUL/74

DEC/75
DEC/75
DEC/75
DEC/75
DEC/75
DEC/75
JUN/74

MAY /74
MAY/74
MAY/T74
MAY /T4
MAY /T4
MAY/T74
MAY/74
MAY/T74
MAY /74
MAY/74
MAY/ T4
MAY/T74
MAY /74
MAY/ T4
JUN/74
JUN/T74
JUN/74
JUL/74
JUL/T74
JUL/74
JUL/74
MAY /74
MAY/T74
MAY/74
MAY/T74
MAY/74
MAY/74
MAY/74
MAY/74
MAY /74
MAY/74
MAY/7 4
MAY/Z74
MAY /74



INDEX BY CODE NUMBER ( JANUARY 1976 ) PAGE &
CODE SECTION PROCEDURE MNT/YR
34341 30 16 14 1s 1. 2. 1o CHLDEC1 MAY/74
34312 3¢ 1. 16 1e Lo 20 2e CHLDETERMZ2 MAY/74
34313 36 1e 1s 1o 1a 2. 2¢ CHLDETERM1L MAY/74
34320 3¢ 14 26 16 10 1. 16 1o DECBND JUN/74
JL321 3¢ 16 20 16 10 1o 16 20 DETERMBND JUN/T4
34322 3o 1a 2¢ 1o 1a 1. 1. 30 DECSOLBND JUN/74
34330 34 1, 26 1. 1a 26 1. 1. CHLOECBND JUNZT74
34331 3. 14 24 14 1. 2. 1o 20 CHLDETERMBND JUN/74
34332 e 1¢ 26 16 1. 2. 1. 30 CHLSOLBND JUN/74
34333 34 1. 26 1. 1. 20 1o 3o CHLDECSOLBND JUN/T74
34340 1. 3. 1. COMABS MAY/74
34341 1. 3. 2. C OMMUL MAY /74
34342 1e 3¢ 20 COMDIV MAY /74
34343 1. 3o 1. COMSQRT MAY/74
34344 1. 3. 1. CARPOL MAY/74
34345 3. B0 3o COMKHD JULZT4
34352 1. 2+ 3o COMCOLCST MAY/74
34353 1. 2. 3. COMRONCST MAY /74
34354 16 2. 4o COMMATVEC MAY /74
34355 1e 24 4o HSHCOMCOL MAY /74
34356 1o 26 He HSHCOMPRD MAY/T74
34357 1e 2. 7o ROTCOMCOL JAN/T76
34358 L« 26 7o ROTCOMROW JAN/T76
34359 1. 2. 8, COMEUCNRM DEC/75
34360 1. 2. 9. SCLCOM DEC/75
4361 3o 2¢ 1o 1a 2. EQILBRCOM JUN/T4L
34362 3¢ 26 16 1o 2, BAKLBRCOM JUN/74
34363 3. 24 1. 24 26 1. HSHHRMTRI JUN/T4
34364 3¢ 20 16 26 26 1o HSHHRMTRIVAL JUN/T74
34365 3o 2¢ 1le 24 20 1 BAKHRMTRI JUN/ZT4
34366 3o 2¢ 1o 2¢ 26 2 HSHCOMHES JUN/TL
34367 3+ 24 1l 26 24 2. BAKCOMHES JUN/T 4
34368 3. 3. 2. 1. EIGVALHRM JUL/T4
34369 3. 3¢ 24 1. EIGHRM JUL/ZT4
34370 3¢ 34 20 1. QRIVALHRM JUL/Th
34371 3¢ 3. 2. 1 QRIHRM JUL/74
34372 3a 34 2. 2. 1s VALQRICOM JUL/TH
34373 3a 3¢ 2¢ 24 1. QRICOM JUL/Z74
34374 3¢ 3. 2. 2. 2. EIGVALCOM JUL /74
34375 3e 3o 2s 26 2 EIGCOM JUL/Z74
34376 le 24 5. ELHCOMVE GCOL MAY /74
34377 1. 2. 5. ELMCONCOL MAY/Th
34378 1. 2. 5. ELMCOMRONVEC MAY /74
34390 36 1o 1o 14 14 2. 3. CHLSOL? MAY/ZT74
34391 3. 1o 10 1. 1. 2. 3, CHLSOL1 MAY/ T4
34392 3¢ 1o 1o La 1o 2. 3. CHLDECSOL2 MAY /74
34393 3o 1. 1o 1. 1. 2. 3. CHLDECSOL1 MAY /74
34400 3¢ 1o 16 14 1o 20 4, CHLINV?2 MAY/Z74
34401 3. 1. 10 1e 16 24 4, CHLINVL MAY/74
34482 3¢ 1 14 1e 1s 2¢ 4. CHLDECINV?2 MAY/ 74

34403 3o 1o 1e 10 1. 24 4 CHLDECINV1 MAY/74




INDEX BY CODE NUMBER

CoDE

34410
34411
34412
36413
34414
34415
34416
34417
34418
34420
34421
34422
34423
34424
34425
34426
34427
34428
34430
34431
34432
34433
34435
34436
34437
34438
34439
34440
34441
34444
34450
34451
34452
34453
34500
34600
34601
34602
34603
34604
34605
34606
34607
34608
34609
34610
34611
34700
34701
34702
34703

SECTION

1.
1,
1.
i.
1.
i.
1,
1.
1.
3e
3e
3e
3e
e
3e
3e
3e
3o
5e
Se
Se
5e
5e

5e
5.
54
5.
S.
5e
5e
5.
5e
1.
1e
1.
e
1.
1.
1e
1.
1e
1.
1e
1e
1e
1.
1e
3.
3.
3
1.
1.
2e
1.
1.
1.
1.
6o
be
b4e
G4e
4o
e
bo
be
be
be
bo
be
2.
1.
1.
1e
1.

2e
2o
2e
2e
2e
2o
Cs
2e
2
2e
2
2e
2
2o
2e
20
2o
2e
i,
i.
2e
2
2o

1.
i.
i.
1.

3.
3.
3.
3e

( JANUARY

PROCEDURE

LNGVECVEC
LNGMATVEC
LNGTAMVEC
LNGMATMAT
LNGTAMMAT
LNGMATTAM
LNGSEQVEC
LNGSCAPRD1
LNGSYMMATVEC
DECSYMTRI
SOLSYMTRI
DECSOLSYMTRI
DECTRI
SOLTRI
DECSOLTRI
DECTRIPIV
SOLTRIPIV
DECSOLTRIPIV
QUANEWBND
QUANEWBND1
PRAXIS
MININ
MININDER
ZEROINRAT
JACOBNNF
JACOBNMF
JACOBNBNDF
MARQUARDT
GSSNEWTON
PEIDE
BROWNLS
QUANEMW
QUANEW1
ZEROINDER
POLZEROS
QZIVAL

QZI
HSHDECMUL
HESTGL3
HESTGL?2
HSH2COL
HSH3COL
HSH2ROW3
HSH2ROW2
HSH3ROW3
HSH3ROWZ2
CHSHZ2
SYMDEC?2
SYMDEC1
SYMDETERM?Z2
SYMDETERM1

1976 )

PAGE 7
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MNTZ/YR

JAN/76
JAN/76
JAN/T76
JAN/768
JAN/76
JAN/76
JAN/T76
JAN/78
JAN/76
JUN/74
JUN/T74
JUN/ZT74
JUN/ZT74
JUN/T74
JUN/7 4
JUN/T4
JUN/T4
JUN/74
OCT /74
OCT/74
0CT/75
0CT/75
0CT/75
0CT/75
OCT/T7T4
0CT/74
OCT/74
DEC/75
DEC/75
0CT/75

0CT/75
0CT/74
JAN/T76
JAN/T76
JAN/76
JAN/76
JAN/T7H
JAN/T76
JAN/TH
JAN/T76
JAN/76
JAN/T6H
JAN/76
JAN/TH
JAN/76
JAN/T76
JAN/T76
JAN/76



INDEX BY CODE NUMBER

CODE

34311
34312
34313
34320
34321
34322
34330
34331
34332
34333
34340
34341
34342
34343
3434k
34345
34352
34353
34354
34355
34356
34357
34358
34359
34360

14361

14362
34363
34364
34365
34366
34367
34368
34369
34370
34371
34372
34373
34374
34375
34376
34377
34378
34390
34391
34392
34393
34400
34401
34402
34403

SECTION

3e
3e
3e
3e
3e
3e
3e
3o
3e
3e
i.
1,
1.
1.
i.
3e
1.
i.
1.
1.
1,
1.
1.
1.
1.
3s
3.
3.
3o
3e
3o
3.
3e
3e
3.
3e
3e
3e
3e
3e
i.
1.
1.
3e
3e
3
3e
3e
3e
3e
3o

i.
1.
1.
i.
1.
1.
1.
i.
1.
1.
3a
3e
3.
3.
3e
G
2e
2e
2o
2e
2e
2e
2e
2e
2e
2e
2e
2e
2e
2e
2e
2e
3.
3.
3e
3
3e
3e
3e
3e
2e
2e
2e
1.
1.
i.
1.
1.
1.
1.
1.

i.
1.
1.
2e
2e
2o
2e
2e
2e
2e
1.
2
2e
1.
1.
3o
3
3.
bo
ba
bo
7e
Te
8.
9.
i.
1.
i.
i.
1.
1.
1.
2e
2
2e
2
2e
2e
2e
2e
S5e
5e
Se
1.
1.
i.
)
1.
i.
1.
1.

i.
1.
i.
1.
i.
1.
i.

i.
1.

i.
1.
2e
2e
20
2.
2.

i.
i.

2.
2e
20
2.

1.

1.
1.
1.
1.
1.
1.

1.
1.
1.
1.
i,
1.
1.
1.
1.
1.

20
2e

20
r
2e
ra

1.
i.
2e
2

1.
1.
1.
1.
1.
i.
i.
1.

2o
2e

i.
1.
1.
2e
2e
2e
20

i.
i.
1.

2.

2e
2e
2e
2o
2.
2e
2.
2.

1.
2e
2e
i.
i.
1.
i.
1.
1.
1.

1.
2e
3e

2e
3e

{ JANUARY

PROCEDURE

CHLDEC1
CHLDETERM
CHLDETERM
DECBND
DETERMBND
DECSOLBND
CHLDECBND
CHLDETERM
CHLSOLBND
CHLDECSOL
COMABS
COMMUL
COMDIV
COMSQRT
CARPOL
COMKHWD
COMCOLCST
COMRONWCST
COMMATVEC
HSHCOMCOL
HSHCOMPRD
ROTCOMCOL
ROTCOMROW
COMEUCNRM
SCLCOM
EQILBRCOM
BAKLBRCOM
HSHHRNMTRI
HSHHRMTRI
BAKHRMTRI
HSHCOMHES
BAKCOMHES
EIGVALHRM
EIGHRM
QRIVALHRM
QRIHRM
VALQRICOM
QRICOM
EIGVALCOM
EIGCOM

1976 )

2
i

BND

BND

VAL

ELMCOMVECCOL

ELMCONMCOL
ELMCOMRONW
CHLSOL?2
CHLSOL1

VEC

CHLDECSOL?2

CHLDECSOL
CHLINV2
CHLINVL
CHLDECINV
CHLDECINYV

1

2
1
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MNT/YR

MAY/74
MAY/T74
MAY/74
JUN/T4
JUN/T74
JUN/T74
JUN/ZT74
JUN/74
JUN/T74
JUN/Z74
MAY/74
MAY /74
MAY/74
MAY/74
MAY/T4
JUL/ZT74
MAY/Z74
MAY/74
MAY/74
MAY /74
MAY/74
JAN/T76
JAN/76
DEC/75
DEC/75
JUN/T74
JUN/74
JUN/74
JUN/ 74
JUN/T74
JUN/T4
JUN/74
JUL/74
JUL/74
JUL/74
JUL/74
JUL/74
JUL/74
JUL/74
JUL/74
MAY /74
MAY/T74
MAY/74
MAY/74
MAY /74
MAY/74
MAY/74
MAY/74
MAY/74
MAY/74
MAY/74



INDEX BY CODE NUMBER

CoDE

34410
3uh11
36412
34413
ETNREA
34415
34416
34417
34418
34420
3ub21
34422
34423
34424
34425
34426
34427
34428
34430
34431
34432
34433
34435
34436
34437
34438
34439
34440
34441
bbb
34450
34451
34452
34453
34500
34600
34601
34602
34603
34604
34605
34606
34607
34608
34609
34610
34611
34700
34701
34702
34703

SECTION

i.
i.
i.
1.
i.
1.
1.
1.
1.
3e
3e
3.
3o
3o
3.
e
3e
3.
S5e
Se
Se
S5e
S5e
Se
Le
be
Le
5
Se
S5e
Se
Se
Se
S5e
e
3.
3e
3e
3o
3o
3.
3
3o
3e
3o
e
i.
3o
3e
3e
3.

Se
Se
Se
Se
56
Se
5e
5e
Se
1.
1.
1.
1.
1.
1.
i.
i.
1.
i.
1.
1.
1.
i,
1.
3e
3o
3o
1.
ie
2e
1.
1.
1.
1.
©e
Lo
Le
Lo
Lo
Lo
be
be
Lo
be
bLe
be
2e
i.
i.
1.
i.

2s
2o
2o
2e
Ce
2e
2o
2a
2e
2e
2e
2e
e
2e
2e
2e
2e
2e
i.
i.
2o
2e
2e
i.
2o
2e
2e
3e
3e
1.
1.
i,
1.
1.
1.
i.
1.
1.
ie
i.
i.
1.
i.
i.
i.
i.
7e
i.
i.
i.
i.

3e
3

2e
2e
2.

1.
1.
1.
i.

2o
20
2e
1.

i.
1.

i.

2e
2o
2e
2e
2e
2o
2e
2e

i.
i.
2e
2e

{ JANUARY

PROCEDURE

LNGVECVEC
LNGMATVEC
LNGTAMVEC
LNGMATMAT
LNGTAMMAT
LNGMATTAM
LNGSEQVEC

1976 )

LNGSCAPRD1

LNGSYMMAT
DECSYMTRI
SOLSYMTRI

VEC

DECSOLSYMTRI

DECTRI
SOLTRI
DECSOLTRI
DECTRIPIV
SOLTRIPIV

DECSOLTRIPIV

QUANEWBND

QUANEWBND1

PRAXIS
MININ
MININDER
ZEROINRAT
JACOBNNF
JACOBNMF

JACOBNBNOF

MARQUARDT
GSSNEWTON
PEIDE
BROWNLS
QUANEW
QUANEW1
ZEROINDER
POLZEROS
QZIVAL
QZI
HSHDECMUL
HESTGL3
HESTGL?2
HSH2COL
HSH3COL
HSHZ2ROW3
HSH2RONW2
HSH3RONW3
HSH3ROWZ2
CHSHZ2
SYMDEC2
SYMDEC1

SYMDETERM2

SYMDETERM

1
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MNT/YR

JANZ/76
JAN/76
JAN/T76
JAN/76
JAN/76
JAN/76
JAN/T®
JAN/786
JAN/T76
JUN/T4
JUN/ZT4
JUN/ZT74
JUN/T74
JUN/74
JUN/T4H
JUN/ZT74
JUN/Z74
JUN/74
0CT /74
O0CT/74
0CT/75
0CT/75
0CT/75
0CT/75
0CT/74
0CT/74
0CT/74
DEC/75
DEC/75
0CT/75

0CT/75
0CT/74
JAN/T76
JAN/T76
JAN/T76
JAN/76
JAN/T7®
JAN/T76
JAN/T®
JAN/T76
JAN/T76
JAN/T76
JAN/76
JAN/T6
JAN/T76
JAN/T76
JAN/76
JAN/ZT76



INDEX B8Y CODE NUMBER

CODE

34704
34705
34706
34707
34708
34709
34710
34711
35020
35021
35022
35023
35027
35028
35030
35038
35040
35050
35051
35052
35053
35054
35055
35056
35060
35061
35062
35071
35072
35073
35074
35075
35076
35077
35080
35081
35083
35084
35085
35086
35087
35100
35101
35102
35103
35104
35105
35111
35112
35113
35114

SECTION

30 1. 1o
3o 1. 1.
3o 1. 1.
3o 1. 1.
3¢ 16 1.
3. 1. 1.
3¢ 1. 1.
3. 1. 10
OBSOLETE
6. 7.
Be 7o
Be 7o
6. 70
6. 70
Be 6o
OBSOLETE
OBSOLETE
Be 6o
6e Do
6. 6.
6e Do
6e 6o
be 6o
6e 6o
bes b
be 6.
Be bBo
OBSOLETE
OBSOLETE
OBSOLETE
OBSOLETE
OBSOLETE
OBSOLETE
OBSOLETE
be 50 1o
6e 5S¢ 1.
2. 3.
6e 5o 2o
6. S. 2.
6e 5. 1,
6. 5. 1.
OBSOLETE
OBSOLETE
GBSOLETE
OBSOLETE
OBSOLETE
OBSOLETE
60 ". 2'
60 “’0 2.
be Lo 2
6. l’. 2'

10 1. 3'
1. 1. 3.
1. 1. 3.
1. 1. 3.
1. 1. 3.
1. 1. 3.
1. 1. 3.
1. 1. 3.
PROCEDURE

PROCEDURE
PROCEDURE

PROCEDURE
PROCEOURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE

PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE
PROCEDURE

3.
3e
3o
3.
ke
Lo
4o

( JANUARY

1976 )

PROCEDURE

SYMSOL?2
SYMSOL1
SYMDECSOL?2
SYMDECSOL1
SYMINV2
SYMINV1
SYMDECINV?2
SYMDECINV1
ERF
ERRORFUNCTION
NONEXPERFC
INVERSE ERROR FUNCTION
FRESNEL

FG

INCOMGAM
NONEXPKO

K0

INCBETA
IBPPLUSN
IBQPLUSN
IXQFIX
IXPFIX
FORKARD
BACKWARD
RECIP GAMMA
GAMMA

LOG GAMMA
KA

KAPLUSN
NONEXPKA
NONEXPKAPLUSN
YA

YAPLUSN
BESSELPQ

EI

EI ALPHA
JFRAC
SINCOSINT
SINCOSFG
ENX

NONEXP ENX
BESSELJ
BESSELY
BESSELI
BESSELK
NONEXPBESSELI
NONEXPBESSELK
SINH

COSH

TANH
ARCSINH

PAGE 8

MNT/YR

JAN/T76
JAN/T76
JAN/T6
JAN/76
JAN/76
JAN/T76
JAN/T®
JAN/T6

OCT/74
0CT/74
0CT/74
OCT/74
0CT/74
SEP/74

SEP/74
SEP/74
SEP/74
SEP/74
SEP/74
SEP/74
SEP/74
SEP/74
SEP/74
SEP/74

SEP/74
SEP/74
MAY/74
SEP/74
SEP/74
SEP/74
SEP/74

SEP/T4
SEP/74
SEP/74
SEP/T74



INDEX BY COGE NUMBER

CODE

35115
35116
35120
35121
3ci2z2
35140
35145
35150
35151
35152
35153
35154
35155
35160
35161
35162
35163
35164
35165
35166
35170
35171
35172
35173
35174
35175
35176
35177
35178
35179
35180
35181
35182
35183
35190
35191
35192
35193
351394
351958
30010
36020
36021
36022
39998
39999

SECTION

6o Lo 2o
6. l+. 2.
Hbe 4o 1o
Be Lo 1o
6. l#. 1'
Eoells 4o
0ol10e 4o
£e 10+ 3o
6:10. 3.
6o 10 3o
6e 10 3.
6e10. 3.
6. 10‘ 3.
s 9s 1o
6. 9. 1.
6be 9 1.
6e 9. 1,
e 9. 1.
be 9. 1o
be 96 1.
Be So 2.
e Y9 2o
6s 9o 2
Bs Se 2o
Be Ge 2o
Be 9 2o
e 9¢ 2o
6. 9. 2.
bse 9¢ 2o
bﬂ g. 2.
6el10s 1o
6' 10. 1.
bells 1.
Bel0s 1.
bel10e 2
6el10s 2,
bell0e 2o
6. 10. 2.
6el0s 2
6e10. 2o
7. 1' 1.
7¢ 1o 3o
7« 1o 3.
7 1. 3.
e

1.
2o
2e
2.

1.
1.
1.
i.

(

JANUARY

1976 )

PROCEDURE

ARCCOSH

ARCTANH

TAN

ARCSIN

ARCCOS

AIRY

AIRYZERDOS

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

BESS J1

BESS J

BESS Y01

BESS Y

BESS PQOD

BESS PQ1

BESS IO

BESS Il

BESS I

BESS K01

BESS K

NONEXP BESS IO
NONEXP BESS It
NONEXP BESS I
NONEXP BESS K01
NONEXP BESS K
BESS JAPLUSN
BESS YAOQ1

BESS YAPLUSN
BESS PQAO1

BESS IAPLUSN
BESS KAO1%

BESS KAPLUSN
NONEXP BESS TAPLUSN
NONEXP BESS KAD1
NONEXP BESS KAPLUSN
NEWTON

INI

SNDREMEZ
MINMAXPOL

WRITE

READ

PAGE 9

MNT/YR

SEP/T74
SEP/74
SEP/74
SEP/74
SEP/74
0CtT/75
0CT/75
0CY/75
0CT/75
0CT/s75
0CT/75
0CT/75
0CT/75
0CT/75
0CT/75
0CT/75
0CT/75
0CT/75
0CT/75%
0CT/75
0CT /75
0C1/7%
0CT/75
0CT/75
0CYT /75
0CT/75
0CT/75
0CT/7%
0CT/75
0CT /75
0CT/75
0CT/75
0CT/75
0CYT /75
0CT/75
0CT /75
0CT/75
0CtT/7%
0CT/75
0CT/75
SEP/74
DEC/75
DEC/75
0CT/75



KWIC INJEX (DECEMBER 1375) PAGE O

IN THIS KEY WORD IN CONTEXT (KWIC) INDEX KEY WORDS AND PROCEDURE
NAMES ARZ ORDERED ALPHABETICALLY.

THE KWIC INDEX IS BASED UPON PROGRAM ABSTRACT SUCH ASs

32070 #QADKRAT (#QUADRATURE) COMPUTES THE #DEFINITE #INTEGRAL OF A
#FUNCTION OF ONE VARIABLE OVER A FINITE INTERVAL.

THE ABSTRACT COMPRISES THE CODE NUMBER AND A SHORT DESCRIPTION OF THE
PROGRAM (ITS NAME, WHAT IT DOES, AND HOW IT DOES IT).

THE “IMPORTANT' WORDS (PRECEDED BY A # IN THE ABOVE EXAMPLE) ARE USED
AS KLY WORDS IN THE KWIC INDEXe

THE FIRST APPEARANCE OF OUR ABOVE EXAMPLE ABSTRACT IN THE KWIC INDEX
ISt

QADRAT COMPUTES THE «DEFINITE INTEGRAL OF A FUNCTION OF ONE
VARIABLE OVER A FINITE INTERVAL. 32070 133

IF THIS PROGRAM (QADRAT) IS OF INTEREST, YOU CAN LOCATE IT BY MEANS
OF ITS COOt NUMBER (32070).

IN CASE AN ENTRY IN THE KWIZ INDEX IS NOT COMPLETELY RZIADABLZ (I.E.
TRUNGATED AT AN END OF THE LINE), YOU CAN FIND A COMPLETE LISTING
( BY CODE NUMBER ) OF ALL THE ABSTRACTS FOLLOWING THE KWIC INDEXe.

SINCZ ALL PROCEDURE NAMES HAVE BEEN INSERTED AS <EYWORDS, THE
KWIC INDEX CAN ALSO BE USED TO TRACE A PROCEDURE BY ITS NAME.



KHICINDEX

ITERATIVE METHOD, WHICH IS AN
LTISTEP METHOD ADAMS=MOULTON,
RIABLE ORDER MULTISTEP METHOD
ELMCOMCOL

ELMCOMVECCOL

ELMCOMROWVEC

ELMCOL

ELMROWCOL

ELMVECCOL

ELMCOLRONW

ELMROW

MAXELMROW

ELMVECKROW

ELMCOLVEC

. ELMROWVEC
ELMVEC

LNGADD

DPAGD

EVALUATES THE AIRY FUNCTIONS

AIRY EVALUATES THE
AND ASSOCIATED VALUES OF THE

PERFORMS THE SUMMATION OF AN
CIENTS OF THE POLYNOMIAL THAT
ORDER RUHGE~-KUTTA METHOD: THE

ARCCOS COMPUTES THE

ARCSIN COMPUTES THE

ARREB DELIVERS THE
BASE DELIVERS THE BASE OF THE

EFSIRK SOLVES AN

EFERK SOLVES AN

LINIGER2 SOLVES AN
LINIGER1VS SOLVES AN

GMS SOLVES AN

VEN SET OF INTEGERS: IT IS AN
OF A REFERENCE SET$ IT IS AN
FG IS AN

HSHOEGMUL IS AN

HESTGL3 IS AN

HESTGL2 IS AN

HSH2COL IS AN

HSH3COL IS AN

HSH2ROHW3 IS AN

HSH2R0W2 IS AN

HSH3ROW3 IS AN

26/01/76

ABSMAXMAT CALCULATES THE MODULUS OF THE LARGEST ELEMENT OF A MATRIX AND DELIVERS THE INDIC
ACCELERATION OF RICHARDSON®S METHOO.

ADAMS-BASHFORTH OR GEAR'S METHOD3 THE ORDER OF ACCURACY IS AUTOMATIC, UP TO 5TH ORDER:
ADAMS-MOULTON, ADAMS=-BASHFORTH OR GEAR®S METHOO: THE ORDER OF ACCURACY IS AUTOMATIC,

THI
upP 10

ADDS A COMPLEX NUMBER TIMES A COMPLEX COLUMN VECTOR TO A COMPLEX COLUMN VECTOR.
ADDS A COMPLEX NUMBER TIMES A COMPLEX COLUMN VECTOR TO A COMPLEX VECTOR.

ADOS A COMPLEX NUMBER TIMES A COMPLEX VECTOR TO A COMPLEX ROW VECTOR.

ADDS A CONSTANT TIMES A COLUMN VECTOR TO A COLUMN VECTOR,

ADDS A CONSTANT TIHES A COLUMN VECTOR TO A ROW VECTOR.

AUDS A CONSTANT TIMES A COLUMN VECTOR TO A VECTOR.

ADDS A CONSTANT TIHES A ROW VECTOR TO A COLUMN VEGTOR.

ADDS A CONSTANT TIMES A ROW VECTOR TO A ROW VECTOR.

ADDS A CONSTANT TIMES A ROW VECTOR TO A ROW VECTOR, MAXELMROWI=THE SUBSCRIPT OF AN ELEMENT
ADDS A CONSTANT TIMES A ROW VECTOR TO A VECTOR.

ADDS A CONSTANT TIMES A VECTOR TO A COLUMN VECTOR.

ADDS A CONSTANT TIMES A VECTOR TO A ROW VECTOR.

ADDS A CONSTANT TIMES A VECTOR TO A VECTOR.

ADDS TWO DOUBLE PRECISION NUMBERS.

ADDS TWO SINGLE PRECISION NUMBERS TO A DOUBLE PRECISION SUM.
AI(Z) AND BI(Z) AND THEIR DERIVATIVES,

AIRY EVALUATES THE AIRY FUNCTIONS AI(Z) AND BI(Z)
AIRY FUNCTIONS AI(Z) AND BI(Z) AND THEIR DERIVATIVES.

AIRY FUHCTIONS AI(Z) AND BI(Z) AND THEIR DERIVATIVES

AIRYZERGS COMPUTES THE ZERDS AND ASSOCIATED VALUES OF THE AIRY FUNCTIONS AX(Z) AND BI(Z) A
ALLCHEPOL EVALUATES ALL CHEBYSHEV POLYNOMIALS UP TO A CERTAIN DEGREE.

ALLZERORTPOL CALCULATES ALL ZEROS OF AN ORTHOGONAL POLYNOMIAL.

ALTERNATING INFINITE SERIES.

APPROXIMATES A FUNCTIONy, GIVEN FOR DISCRETE ARGUMENTS, SUGCH THAT THE INFINITY NORM OF THE
ARC LENGTH IS INTRODUCED AS AN INTEGRATION VARIABLE; THE INTEGRATION IS TERMINATED AS SOON
ARCCOS COMPUTES THE ARCCOSINE FOR A REAL ARGUMENT X.

ARCCOSH COMPUTES THE INVERSE HYPERBOLIC COSINE FOR A REAL ARGUMENT X °
ARCCOSINE FOR A REAL ARGUMENT X

ARCSIN COMPUTES THE ARCSINE FOR A REAL ARGUMENT X

ARCSINE FOR A REAL ARGUMENT X.

ARCSINH COMPUTES THE INVERSE HYPERBOLIC SINE FOR A REAL ARGUMENT Xe

ARCTANH COMPUTES THE INVERSE HYPERBOLIC TANGENT FOR A REAL ARGUMENT X,

ARITHMETIC ERROR BOUND OF THE COMPUTOR.

ARITHMETIC OF THE COMPUTOR.

ARK SOLVES A SYSTEM OF 1ST ORDER OIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS
ARKEB DELIVERS THE ARITHMETIC ERROR BOUND OF THE COMPUTOR.

AND THEIR DERIVATIVES.

AUTONOMOUS SYSTEM OF 1ST ORDER DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS O
AUTONOMOUS SYSTEM OF 1ST ORDER DIFFERENTIAL EQUATIONS ¢ INITIAL VALUE PROBLEM ) BY MEANS 0
AUTONOMOUS SYSTEM OF 13T ORDER DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS 0
AUTONOMOUS SYSTEM OF 1ST OROER DIFFERENTIAL EQUATIONS { INITIAL VALUE PRO3LEM ) BY MEANS O
AUTONOMOUS SYSTEM OF 1ST ORDER DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) 0

BY MEANS
AUXILIARY PROCEDURE FOR MINMAXPOL. .

AUXILIARY PKOCEDURE FOR MINMAXPOL.

AUXILIARY PROCEDURE FOR THE COMPUTATION OF
AUXILIARY PROCEOQOURE FOR THE COMPUTATION OF GENERALIZED EIGENVALUES.
AUXILIARY PROCEDURE FOR THE COMPUTATION OF GENERALIZED EIGENVALUES.
AUXILIAKY PROCEDURE FOR THE COMPUTATION OF GENERALIZED EIGENVALUES.
AUXILIARY PKOCEDURE FOR THE COMPUTATION OF GENERALIZED EIGENVALUES.
AUXILIARY PKOCEDURE FOR THE COMPUTATION OF GENERALIZEO EIGENVALUES,
AUXILIARY PROCEOURE FOR THE COMPUTATION OF GENERALIZED EIGENVALUES.
AUXILIARY PKOCEDURE FOR THE COMPUTATION OF GENERALIZED EIGENVALUES.
AUXILIARY PROCEDURE FOR THE COMPUTATION OF GENCRALIZED EIGENVALUES.

FRESNEL INTEGRALS.

PAGE

31069
33171
33080
33080
34377
34370
34378
34023
34028
34021
34029
34024
34025
34026
34022
34327
34020
31105
31101

© 35140

35140
35140
35145
35145
31043
31362
32010
36022
33018
35122
35115
35122
35121
3si21
35114
35116
30002
30001
33001
30002
33100
33120
33131
33132
33191
36020
36021
35028
34502
34603
34604
34605
345600
34607
34608
34609

241
225
151

-
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243
243
243
243
243
229
211
131
197
149
179
181
179
179
179
181
181
275
275
155
275
159
161
165
221
223
197
197
227
267
267
267
267
267
2o7?
267
2e7




KWICINDEX

HSHIROHZ
IXQF IX
IXPFIX

FORWARD

BACKWARD

BESS PQAO1

BESS PQ1

BESS PGO

SINCOSFG

1s
Is
IS
IS
Is
Is
Is
IS
IS

AN

AN
AN
AN
AN
AN
AN
AN

BAKREAHES1 PERFORMS
BAKREAHES2 PERFORMS
BAKLBR PERFORMS
BAKCOMHES PERFORHMS
BAKHRMTRI PERFORMS
BAKSYMTRI1 PERFORMS
BAKSYMTRI2 PERFORMS

THE
THE
THE
THE
THE
THE
THE

THE COEFFICIENT MATRIX IS IN
LCULATES THE DETERMINANT OF A
A POSITIVE DEFINITE SYMMETRIC
A POSITIVE DEFINITE SYMMETRIC
TRIANGULAR DECOMPOSITION OF A

HBASE OELIVERS THE

26/01/7%
AUXILIARY PROCECURE FOR THE COMPUTATION OF GENERALIZED EIGENVALUES.
AUXILIARY PRQOCEOURE FOR THE COMPUTATION OF INCOMPLETE BESSELFUNCTIONS.
AUXILIARY PROCEOUDURE FOR THE COMPJTATION OF INCOMPLETE BESSELFUNCTIONS.
AUXILIARY PROCEDURE FOR THE COMPUTATION OF INCOMPLETE BESSELFUNCTIONS,
AUXILIARY PROCEDURE FOR THE COMPUTATION OF INCOMPLETE BESSELFUNCTIONS.
AUXILIARY PROGEOURE FOR THE COMPUTATION OF THE BESSEL FUNCTIONS FOR LARGE VALUES OF THEIR
AUXILIARY PROCEDURE FOR THE COMPUTATION OF THE ORDINARY BESSEL FUNCTIONS OF ORDER ONE FOR
AUXILIARY PROCEDURE FOR THE COMPUTATION OF THE ORDINARY BESSEL FUNCTIONS OF ORDER ZERO FOR
AUXILIAKY PROCEDURE FOR THE SINE AND COSINE INTEGRALS.
BACK TRANSFORMATION ( ON A VECTOR ) CORRESPONDING TO TFMREAHES.
BACK TRANSFORMATION ( ON COLUMNS ) CORRESPONDING TO TFMREAHES.
BACK TRANSFORMATION CORRESPONDING TO EQILBR.
BACK TKANSFORMATION CORRESPONDING TO HSHCOMHES.
BACK TRANSFORMATION CORRESPONDING TO HSHHRMTRI.
BACK TRANSFORMATION COKRRESPONDING TO TFMSYMTRI1.
BACK TRANSFORMATION CORRESPONDING TO TFMSYMTRIZ2.

BACKWARD IS AN AUXILIARY PROCEDURE FOR THE COMPUTATION OF INCOMPLETE BESSELFUNCTIONS.
BAKCOMHES PERFORMS THE BACK TRANSFORMATION CORRESPONDING TO HSHCOMHES.
BAKHRMTRI PERFORMS THE BACK TRANSFORMATION CORRESPONDING TO HSHHRMTRI.

BAKLBR PERFORMS THE BACK TRANSFORMATION CORRESPONODING TO EQILBR.

BAKLBRCOM TRANSFORMS THE EIGENVECTORS OF A COMPLEX EQUILIBRATED ( BY EQILBRCOM ) MATRIX IN
BAKREAHES1 PERFORMS THE BACK TRANSFORMATION ( ON A VECTOR ) CORRESPONDING TO TFMREAHES.
BAKREAHES2 PERFORMS THE BACK TRANSFORMATION ( ON COLUMNS ) CORRESPONDING TO TFMREAHES.
BAKSYMTRIL PERFORMS THE BACK TRANSFORMATION CORRESPONDING TO TFMSYMTRIi.

BAKSYMTRI2 PERFORMS THE BACK TRANSFORMATION CORRESPONDING TO TFMSYMTRIZ.

SS Ji
Ss 11
SS 1t
SS Jo
SS Io0
Ss I0

CALCULATES
CALCULATES
CALCULATES
CALCULATES
CALCULATES
CALCULATES

THE
THE
THE
THE
THE
THE

ORDINARY
MOOIFIED
MODIFIED
ORODINARY
MOOIFIED
MODIFIED

BAND FORM AND IS STORED ROWWISE IN A ONE-DIMENSIONAL ARRAY.

BAND MATRIX.

BAND MATRIX.

BAND MATRIX.

BANO MATRIX, USING PARTIAL PIVOTING.

BASE OF THE ARITHMETIC OF THE COMPUTOR.

BESS I CALCULATES THE MOOIFIED BESSEL FUNCTIONS OF THE 1ST KINDO OF OROER L ( L = 0jse0esN )
BESS IAPLUSN CALCULATES THE MODIFIED BESSEL FUNCTIONS OF THE 1ST KIND OF ORDER A#Ns N=D4ee
BESS I0 CALCULATES THE MODIFIED BESSEL FUNCTION OF THE 1ST KIND OF ORDER ZERO.

BESS I1 CALCULATES THE MOOIFIED BESSEL FUNCTION OF THE 1ST KIND OF ORDER ONE.

BESS J CALCULATES THE ORDIMARY BESSEL FUNCTIONS OF THE 1ST KIND OF ORDER L ( L = OyeeoyN )
BESS JAPLUSN CALCULATES THE BESSEL FUNCTIONS OF THE 1ST KIND OF ORDER A+K ( 0<=K<=N, 0<=A<
BESS JO CALCULATES THE ORDINARY BESSEL FUNCTION OF THE 1ST KIND OF ORDER ZERG.

BESS Ji CALCULATES THE ORJINARY BESSEL FUNCTION OF THE 1ST KIND OF ORDER ONEe

BESS K CALCULATES THE MODIFIED BESSEL FUNCTIONS OF THE 3RD KIND OF ORDER L ( L = OseeesN )
BESS KAPLUSN CALCULATES THE MODIFIED BESSEL FUNCTIONS OF THE 3RD KIND OF ORDER A¢Ny N=0yee
B3ESS KAOL CALCULATES THE MODIFIED BESSEL FUNCTIONS OF THE 3RO KIND OF ORDER A AND A#t, A>=
BESS K01 CALCULATES THE MODIFIED BESSEL FUNCTIONS OF THE 3RD KIND OF ORDERS ZERO AND ONE W
BESS PQAO1 IS AN AUXILIARY PROCEDURE FOR THE COMPUTATION OF THE BESSEL FUNCTIONS FOR LARGE
BESS PQO IS AN AUXILIARY PROCEDURE FOR THE COMPUTATION OF THE ORDINARY BESSEL FUNCTIONS OF
BESS PQ1 IS AN AUXILIARY PROCEDURE FOR TH: COMPUTATION OF THE ORDINARY BESSEL FUNCTIONS OF
BESS Y CALCULATES THE ORDINARY BESSEL FUNCTIONS OF THE 2ND KIND OF ORDER L ( L = OyeeesN )
BESS YAPLUSN CALCULATES THE BESSEL FUNCTIGNS OF THE 2ND KIND OF ORDER A+Ny N=0se0e gNMAX
BESS YAO1 CALCULATES THE BESSEL FUNCTIONS OF THE 2ND KIND ( ALSO CALLED NZUMANN'S FUNCTION
BESS Y01 CALCULATES THE OROINARY BESSEL FUNCTIONS OF THE 2ND KIND ORDER ZERO AND ONE WITH
BESSEL FUNCTION OF THE 1ST KIND OF ORDER ONt.

BESSEL FUNCTION OF THE 1ST KIND OF ORDER ONE.

BESSEL FUNCTION OF THE 1ST KIND OF ORDER ONE§ THE RESULT IS MULTIPLIED BY EXP(=ABS(X))
BESSEL FUNCTION OF THE 1ST KIND OF ORDER ZEROe.

BESSEL FUNCTION OF THE 1ST KIND OF ORDER ZERO.

BESSEL FUNCTION OF THE KIND OF ORDER ZERO; THE RESULT IS MULTIPLIED BY EXP(-ABS(X)).
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ULATES THE MODIFIED SPHERICAL
BESS JAPLUSN CALCULATES THE
PLUSN CALCULATES THE MOOIFIED
PLUSN CALCULATES THE MOOIFIED
ESS J CALCULATES THE ORDINARY
ESS I CALCULATES THE MODIFIED
ESS I CALCULATES THE MODIFIED
ULATES THE MODIFIED SPHERICAL
SS J CALCULATES THE SPHERICAL
BESS YAO01 CALCULATES THE

BESS YAPLUSN CALCULATES THE
ESS Y CALGCULATES THE ORDINAKY
S Y04 CALCULATES THE ORDINARY
ULATES THE MOOIFIED SPHERICAL
KAO1 CALGULATES THE MOODIFIED
KAOL CALCULATES THE MODIFIED
PLUSN CALCULATES THE MOODIFIED
PLUSN CALCULATES THE MODIFIED
ESS K CALCULATES THE MODIFIED
ESS K CALCULATES THE MODIFIED
S K01 CALCULATES THE MODIFIED
S K01 CALCULATES THE MOOIFIED
ULATES THE MODIFIED SPHERICAL
SS Y CALCULATES THE SPHERICAL
CBETA COMPUTES THE INCOMPLETE
I3PPLUSN COMPUTES INCOMPLETE
IBUPLUSN COHMPUTES INCOMPLETE
THE AIRY FUNCTIONS AI(Z) AND
REABID TRANSFORMS A MATRIX TO
ATES THE SINGULAR VALUES OF A
E REAL EIGENVALUES ( ELLIPTIC
E PEAL EIGENVALUES ( ELLIPTIC
SYM SOLVES A LINEAR TWO=-POINT
KEW SOLVES A LINEAR THWO-POINT
SYM SOLVES A LINEAR THO-POINT
LAG SOLVES A LINEAR THO=POINT

CARPOL TRANSFORMS THE

CHEPOL EVALUATES A

ALLCHEPOL EVALUATES ALL
NDEFINITE INTEGRAL OF A GIVEN
CHEPOLSER EVALUATES A

26/04/76

BESSEL FUNCTIONS OF
BESSEL FUNCTIONS OF THE
BESSEL FUNCTIONS OF THE
BESSEL FUNCTIONS OF THE
BESSEL FUNCTIONS OF THE
BESSEL FUNCTIONS OF THE
BESSEL FUNCTIONS OF THE
BESSEL FUNCTIONS OF THE
BESSEL FUNCTIONS OF THE
BESSEL FUNCTIONS OF THE
BESSEL FUNCTIONS OF THE
BESSEL FUNCTIONS OF THE
BESSEL FUNCTIONS OF THE
BESSEL FUNCTIONS OF THE
BESSEL FUNGTIJINS OF THE
BESSEL FUNCTIONS OF THE
BESSEL FUNCTIONS OF THE
BESSEL FUNCTIONS OF THE

THE 1ST
187
1s7
isT
isT
1T
157
15T
15T
2ND
Z2ND

KIND MULTIPIED BY EXP{(=X)J! I(K#.51(X)*SQRT(PI/(2*X})*EXP(=X),
KIND OF ORDER A+K ( 0<=K<=N, 0<=A<1i ).

KIND OF ORDER A#Njy; N=0je0e s NMAX , A>=0 AND ARGUMENT X>=0.

KIND OF ORDER A+N; N=0gseesNMAX 5 A>=0 AND ARGUMENT xX>=0, MULT
KIND OF ORDER L ( L = OsecssN o

KIND OF ORDER L ( L = 0see09N )&

KIND OF ORDER L ( L = 0seessN )3 THE RESULT IS MULTIPLIED BY E
KIND? ILK#,5)(X)®*SQRT(PI/(2%*X) )y K=0jsyee09N 5 WHERE ILK¢+.5)(X)
KINDS JIK#o51(X)®SQRT (PI/(2%¥X})y K=0sese9N ¢ WHERE JIK#s5)(X)
KIND ( ALSO CALLED NEUMANN®S FUNCTIONS ) OF ORDER A AND A+1 (
KIND OF ORDER A#+Ny N=0jsaessNMAX , A>=0, AND ARGUMENT X>0.

2ND KIND OF ORDER L ( L = 0jyecosN )} WITH ARGUMENT X, X> 0.

2ND KIND ORDER ZERO AND ONE WITH ARGUMENT X3 X > 0,

3RO KIND MULTIPLIED BY EXP(+X} 3 K[I#+c51(X)*SQRTI(PI/(2%X))SEXP(&X)
3R0 KIND OF ORDER A AND A#+i, A>=0 AND ARGUMENT X, X>0, MULTIPLIED
3RD KIND OF ORDER A AND A+1, A>=0, AND ARGUMENT X, X>0.

3RD KIND OF ORDER A#Njy N=0se0e9NMAX » A>=0 AND ARGUMENT X>0 HULTIP
3R0 KIND OF ORDER A¢Ny N=0goeegNMAX o A>=0y, AND ARGUMENT X>0.
BESSEL FUNCTIONS OF THE 3RD KINO OF ORDER L ( L = 0peee9sN ) WITH ARGUMENT Xy X > 0

BESSEL FUNCTIONS OF THE 3RD KIND OF ORDER L ( L = DseeosN ) WITH ARGUMENT X, X>03 THE RESU
BESSEL FUNCTIONS OF THE 3RD KIND OF ORDER ZERO AND ONE WITH ARGUMENT Xy X>0§ THE RESULT IS
BESSEL FUNCTIONS OF THE 3RO KIND OF ORDERS ZERO AND ONE WITH ARGUMENT Xy X > 0.
BESSEL FUNCTIONS OF THE 3RD KIND?! KII#e5)(X)®SQRTIPIZ(2%X))s I=890e09N ¢ WHERE
BESSEL FUNGTIONS OF THE 3RO KIND$ VIK#e51{(X)®*SQRT(PI/(2%X)})s K=0pseooN s WHERE
BETA=FUNCTION I(X,P,Q)% 0 <= X <= 14 P > 0, Q > 0.

BETA=FUNCTION RATIOS I(X,P#N,Q) FOR N = 0 (1) NMAX, 0 <= X <= 4, P > g, Q > 0,
BETA=FUNCTION RATIOS I(X,P,Q¢N) FOR N = 8 (1) NMAX, 0 ¢ X <= 4, P > 0, Q » 0.
BI(Z) AND THEIR DERIVATIVES.

BIDIAGONAL FORM, BY PREMULTIPLYING ANO POSTMULTIPLYING WITH ORTHOGONAL MATRICES.
BIDIAGONAL MATRIX.

BOUNDARY VALUE PROBLEM )} BY MEANS OF A NON=-STATIONARY 2ND ORDER ITERATIVE METHOD.

BOUNDARY VALUE PROBLEM ) BY MEANS OF A NON-STATIONARY 2NO ORDER ITERATIVE METHOO, WHICH IS
BOUNDARY=VALUE PROBLEM FOR A FOURTH ORDER SELF-=ADJOINT OIFFERENTIAL EQUATION WITH OIRICHLE
BOUNDARY~-VALUE PROBLEM FOR A SECONDO ORDER OIFFERENTIAL EQUATION BY A RIVZ-GALERKIN METHOD.
BOUNDARY=VALUE PROBLEM FOR A& SECOND OROER SELF=ADJOINT DIFFERENTIAL EQUAYION BY A RITZ=GAL
BOUNDARY=VALUE PROBLEM FOR A SECOND ORDER SELF=-ADJOINTY DIFFERENTIAL EQUATION BY A RITZ-GAL
CARPOL TRANSFORMS THE CARTESIAN COORDINAYES OF A COMPLEX NUMBER INYQ POLAR COORDINATES.
CARTESIAN COORDINATES OF A COMPLEX NUMBER INTO POLAR COORDINATES.

CHEBYSHEV POLYNOMIAL.

CHEBYSHEV POLYNOMIALS UP TO A CERTAIN DEGREE.

CHEBYSHEV SERIES.

CHEBYSHEV SERIES.

CHEPOL EVALUATES A CHEBYSHEY POLYNOMIAL.

CHEPOLSER EVALUATES A CHEBYSHEV SERIES.

CHLDECBND PERFORMS THE CHOLESKY DECOMPOSITION OF A POSITIVE DEFINITE SYMMETRIC BAND MATRIX
CHLDECINVL CALCULATES THE INVERSE OF A POSITIVE DEFINITE SYMMETRIC MATRIX BY CHOLESKY’S SQ
CHLDECINV2 CALCULATES THE INVERSE OF A POSITIVE DEFINITE SYMMETRIC MATRIX BY CHOLESKY®S SQ
CHLDECSOLBND SOLVES A POSITIVE DEFINITE SYMMETRIC LINEAR SYSTEM AND PERFORMS THE TRIANGULA
CHLDECSOL1 SOLVES A POSITIVE DEFINITE SYMMETRIC SYSTEM OF LINEAF EQUATIONS BY CHOLESKY'’S 3
CHLDECSOL2 SOLVES A POSITIVE DEFINITE SYMMETRIC SYSTEM OF LINEAR EQUATIONS BY CHOLESKY*S S
CHLDEC1 CALCULATES THE CHOLESKY DECOMPOSITION OF A POSITIVE DEFINITE SYMMETRIC MATRIX WHOS
CHLDEC2 CALCULATES THE CHOLESKY DECOMPOSITION OF A POSITIVE DEFINITE SYMMETRIC MATRIX WHOS
CHLDETER4YBND CALCULATES THE DETERMINANY OF A POSITIVE DEFINITE SYMMETRIC BAND MATRIX.
CHLDETERML CALCULATES THE DETERMINANT OF A POSITIVE DEFINITE SYMMETRIGC MATRIX, THE CHOLESK
CHLOETERM2 CALCULATES OF THE DETERMINANT OF A POSITIVE DEFINITE SYMMETRIC MATRIX, THE CHOL
CHLINVi CALCULATES THE INVERSE OF A POSITIVE DEFINITE SYMMETRIC MATRIX, IF THE MATRIX HAS

K{I¢a51(X)
YIK#e51(X)
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CHLDECBND PERFORMS THE
CHLOECL CALCULATES THE
CHLDEGZ2 CALCULATES THE
E TRIANGULAR DECOMPOSITION BY
SYSTEM OF LINEAR EQUATIONS BY
SYSTEM OF LINEAR EQUATIONS BY

TAMMAT $= SCALAR PRODUCT OF A
TAMVEC &= SCALAR PRODUCT OF A
OMCOLCST MULTIPLIES A COMPLEX
COLCST MULTIPLIES A

ES A CONSTANT MULTIPLIED BY A
DUPVECCOL COPIES A

LMCOL AODS A CONSTANT TIMES A
OHMPLEX NUHMBER TIMES A COMPLEX
OMPLEX HUMBER TIMES A COMPLEX
OWCOL AODS A CONSTANT TIMES A
ECCOL ADDS A CONSTANT TIMES A
ULATES THE INFINITY-NORM OF A
OL CALCULATES THE 1-NORHM OF A
TES THE SCALAR PRODUCT OF TWO
SCLCOM NORMALIZES THE

REASCL NORMALIZES THE

HE ERROR FUNCTION ( ERF ) AND
A COMBINATION OF PARTIAL AND
OF A QUADRATIC EQUATION WITH

COMCOLCST MULTIPLIES A

ADDS A COMPLEX NUMBER TIMES A

ADDS A COMPLEX NUMBER TIMES A

F.OTCOMCOL REPLACES THWO
TRANSFORMATION FOLLOWEOD BY A

CTOR CORRECPONDING TO A GIVEN

ALQRI CALCULATES THE REAL AND

NSFORMS THE EIGENVECTORS OF

COMFOUSER EVALUATES
COMFOUSERY EVALUATES
COMFOUSER2 EVALUATES

LCULATES THE EIGENVALUES OF

NVALUES AND EIGENVECTORS OF

> D>
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CHLINV2 CALCULATES THE INVERSE OF A POSITIVE DEFINITE SYMMETRIC MATRIXs IF THE MATRIX HAS
CHLSOLBND SOLVES A POSITIVE DEFINITE SYMMETRIC LINEAR SYSTEM, THE TRIANGULAR OECOMPOSITION
CHLSOL1 SOLVES A SYSTEM OF LINEAR EQUATIONS IF THE COEFFICIENT MATRIX HAS BEEN DECOMPOSED
CHLSOL2 SOLVES A SYSTEM OF LINEAR EQUATIONS IF THE COEFFICIENT MATRIX HAS BEEN ODECOMPOSED
CHOLESKY DECOMPGSITION OF A POSITIVE DEFINITE SYMMETRIC BAND MATRIX.

CHOLESKY DECOMPOSITION OF A POSITIVE DEFINITE SYMMETRIC MATRIX WHOSE UPPER TRIANGLE IS GIV
CHOLESKY DECOMPOSITION OF A POSITIVE DEFINITE SYMMETRIC MATRIX WHOSE UPPER TRIANGLE IS GIV
CHOLESKY 'S METHOD.

CHOLESKY’S SQUARE ROOT METHOO; THE COEFFICIENT MATRIX SHOULD BE GIVEN COLUMNWISE IN A ONE-
CHOLESKY'S SQUARE ROOT METHOD; THE COEFFICIENT MATRIX SHOULD BE GIVEN IN THE UPPERTRIANGLE
CHSHZ FINDS A COMPLEX ROTATION MATRIXs

COLCST MULTIPLIES A COLUMN VECTOR BY A CONSTANT.

COLUMN VECTOR AND A COLUMN VECTOR.

COLUMN VECTOR AND A VECTOR.

COLUMN VECTOR BY A COMPLEX NUMBER.

COLUMN VECTOR BY A CONSTANT,

COLUMN VECTOR INTO A COLUMN VECTOR.

COLUHN VECTOR INTO A VECTOR.

COLUMN VECTOR 'TO A COLUMN VECTOR,

COLUMN VECTOR TO A COMPLEX COLUMN VECTOR.

COLUMN VECTOR TO A COMPLEX VECTOR.

COLUMN VECTOR TO A ROW VECTOR.

COLUMN VECTOR TO A VECTOR.

COLUMN VYECTOR.

COLUMN VECTOR.

COLUMN VECTORS BY DOUBLE PRECISION ARITHMETIC.

COLUMNS OF A COMPLEX MATRIX. )

COLUHNS OF A TWO-DIMENSIONAL ARRAY.

COMABS CALCULATES THE MODULUS OF A COMPLEX NUMBER.

COMGOLCST MULTIPLIES A COMPLEX COLUMN VECTOR BY A COMPLEX NUMBER.

COMDIV CALCULATES THE QUOTIENT OF TWO COMPLEX NUMBERS.

COMEIGVAL CALCULATES THE EIGENVALUES OF A HMATRIX.

COMEIGL CALCULATES THE EIGENVALUES AND EIGENVEGCTORS OF A MATRIXe

COMEUCNRM CALCULATES THE ZUCLIDEAN NORM OF A COMPLEX MATRIX WITH LW LOWER CODIAGONALS.
COMFOUSER EVALUATES A COMPLEX FOURIER SERIES WITH REAL COEFFICIENTS.

COMFOUSERL EVALUATES A COMPLEX FOURIER SERIES.

COMFOUSER2 EVALUATES A COMPLEX FOURIER SERIES.

COMKWD CALCULATES THE ROOTS OF A QUADRATIC EQUATION WITH COMPLEX COEFFICIENTS.

COMMATVEC CALCULATES THE SCALAR PRODUCT OF A COMPLEX ROW VECTOR AND A COMPLEX VECTOR.
COMMUL CALCULATES THE PRODUCT OF THO COMPLEX NUMBERS.

COMPLEMENTARY ERROR FUNCTION ( ERFC ) FOR A REAL ARGUMENT.

COMPLETE PIVOTING.

COMPLEX COEFFICIENTS,

COMPLEX COLUMN VECTOR BY A COMPLEX NUMBER.

COHPLEX COLUMN VECTOR TO A COMPLEX COLUMN VEGTOR.

COMPLEX COLUMN VECTOR TO A COMPLEX VECTOR.

COMPLEX COLUMN VECTORS X AND Y BY TWO COMPLEX VECTORS CX # SY AND CY -~ SX.

COMPLEX DIAGONAL TRANSFORMATION INTO A SIMILAR UNITARY UPPER-HESSENBERG MATRIX WITH A REAL
COMPLEX EIGENVALUE OF A REAL UPPER=-HESSENBERG MATRIX BY MEANS OF INVERSE ITERATION.
COMPLEX EIGENVALUES OF A REAL UPPER-HESSENBERG MATRIX BY MEANS OF DOUBLE QR ITERATION.
COMPLEX EQUILIBRATED ( BY EQILBRCOM ) MATRIX INTO THE EIGENVECTORS OF THE ORIGINAL MATRIX.
COMPLEX FOURIER SERIES WITH REAL COEFFICIENTS.

COMPLEX FOURIER SERIES.

COMPLEX FOURIER SERIES.

COMPLEX HERMITIAN MATRIX.

COMPLEX HERMITIAN MATRIX.
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LCULATES THE EIGENVALUES OF
NVALUES AND EIGENVECTORS OF
HSHCOMHES TRANSFORMS
HSHCOMPRD PHEMULTIPLIES
LATES THE EUCLICEAN NORM OF
M NORMALIZES THE COLUMNS OF
EQILBRCOM EQUILIBRATES
LCULATES THE EIGENVALUES OF
NVECTORS AND EIGENVALUES OF
HE CARTESIAN COOROINATES OF
S CALCULATES THE MOOULUS OF
LCULATES THE SQUARE ROOT OF
CALCULATES THE PRODUCT OF TKO
ALCULATES THE QUOTIENT OF THWO
CHSH2 FINDS A

LATES THE SCALAR PRODUCT OF A
COMROWCST MULTIPLIES A
ROTCOMROW REPLACES THO
LCULATES THE EIGENVALUES OF A
TORS AND THE EIGENVALUES OF A
HSHCOMCOL TRANSFORMS A

AODS A COMPLEX NUMBER TIMES A

PP PIERPPPDDD>

AR EQUATIONS BY THE HMETHOO OF
HULCCL STORES

MULROW STORES

MULVEC STORES

ELMCOL ADDS

ELMRGRCOL ADOS

ELMVECCOL ADOS

ELMCOLROW ADDS

ELMROW ADODS

MAXELHMROW ADDS

ELMVECROW ADOS

ELMCOLVEC ADOS

ELMROWVEC ADDS

ELMVEC AQOS

FRAC CALCULATES A TERMINATING
RPOL TRANSFORMS THE CARTESIAN
DUPVECCOL

DUPHMAT

DWVECRONW

DUPCOLVEC

DUPROWVEC

DUPVEC

PPrPPBPPPIPDPBEBPR DD

COSH COMPUTES THE HYPERBOLIC
MPUTES THE INVERSE HYPERBOLIC
E SINE INTEGRAL SI(X) AND THE

COSSER EVALUATES A

COMPLEX
COMPLEX
COMPLEX
COMPLEX
COMPLEX
COMPLEX
COMPLEX
COMPLEX
COMPLEX
COMPLEX
COMPLEX
COMPLEX
COMPLEX
COMPLEX
COMPLEX
COMPLEX
COMPLEX
COMPLEX
COMPLEX
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HERMITIAN MATRIX,.

HERMITIAN MATRIX. .

MATRIX BY MEANS OF HOUSEHOLDER®S TRANSFORHMATION FOLLOWED BY A COMPLEX DIAGONAL TRA
MATRIX HWITH A COMPLEX HOUSEHOLDER MATRIX.

MATRIX WITH LW LOWER COOIAGONALS.

MATRIX.

MATRIX.

MATRIX.

MATRIX.

NUMBER INTO POLAR COORDINATES.

NUMBER.

NUMBER.

NUMBERS.,

NUMBERS,

ROTATION MATRIX.

ROW VECTOR AND A COMPLEX VECTOR.

ROW VECTOR BY A COMPLEX NUMBER.

ROW VECTORS X AND Y BY TWO COMPLEX VECTORS CX ¢ SY AND CY = SXeo
UPPER=-HESSENBERG MATRIX WITH A REAL SUBDIAGONAL.

COMPLEX UPPER=-HESSENBERG MATRIX.

COMPLEX VECTOR INTO A VECTOR PROPORTIONAL TO A UNIT VECTOR.

COMPLEX VECTOR TO A COMPLEX ROW VECTOR,

COMROWCST MULTIPLIES A COHMPLEX ROW VECTOR BY A COMPLEX NUMBER,

COMSGL NORMALIZES REAL AND COMPLEX EIGENVECTORS.

COHSQRT CALCULATES THE SQUARE ROOT OF A COMPLEX NUMBER.

COMVALQRI CALCULATES THE REAL AND COMPLEX EIGENVALUES OF A REAL UPPER-HESSENBERG MATRIX BY
COMVECHES CALCULATES THE EIGENVECTOR CORRESPONDING TO A GIVEN COMPLEX EIGENVALUE OF A REAL
CONJ GRAD SOLVES A POSITIVE DEFINITE SYMMETRIC SYSTEM OF LINEAR EQUATIONS BY THE METHOOD OF

CONJUGAT
CONSTANT
CONSTANT
CONSTANT

E GRADIENTS.

MULTIPLIED BY A COLUMN VECTOR INTO A COLUMN VECTOR.
MULTIPLIED BY A ROW VECTOR INTO A ROW VECTORe
HULTIPLIED BY A VECTOR INTO A VECTOR.

CONSTANT TIMES A COLUMN VECTOR ¥J A COLUMN VECTOR, -
GONSTANT TIMES A COLUMN VEGTOR TO A ROW VECTOR.
CONSTANT TIMES A COLUMN VECTOR TO A VECTOR.

CONSTANT TIMES A ROW VECTOR TO A COLUMN VECTOR.
CONSTANT TIMES A ROW VECTOR TO A ROW VECTOR.

CONSTANT TIMES A ROW VECTOR TO A ROW VECTOR, MAXELMROWS=THE SUBSCRIPT OF AN ELEMENT OF THE
CONSTANT TIMES A ROW VECTOR TO A VECTOR.

CONSTANT TIMES A VECTOR TO A COLUMN VECTOR.

CONSTANT TIMES A VECTOR TD A ROW VECTOR.

CONSTANT TIMES A VECTOR TO A VECTOR.

CONTINUED FRACTION.

COORDINATES OF A COMPLEX NUMBER INTO POLAR COORDINATES,
COPIES A COLUMN VECTOR INTO A VECTOR.

COPIES A
COPIES A
COPIES A
COPIES A
COPIES A
COSH COM

MATRIX INTO ANOTHER MATRIX.

ROW VECTOR INTO A VECTOR.

VECTOR INTO A COLUMN VECTOR,

VECTOR INTO A ROW VECTOR.

VECTOR INTO ANOTHER VECTOR.
PUTES THE HYPERBOLIC COSINE FOR A REAL ARGUMENT X

COSINE FOR A REAL ARGUMENT X.
COSINE FOR A REAL ARGUMENT X.
COSINE INTEGRAL CI(X).

COSINE SERIES

COSSER EVALUATES A COSINE SERIES,
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MATRIX HAS BEEN TRIANGULARLY

GSSNFI PERFORMS A TRIANGULAR

ALCULATES THE SINGULAR VALUES
ALCULATES THE SINGULAR VALUES
CECBND PERFORMS A TRIANGULAR

ALCULATES THE SINGULAR VALUES
LCECBND PERFORMS THE CHOLESKY
LDECL CALCULATES THE CHOLESKY
LUEC2 CALCULATES THE CHOLESKY
OECL CALCULATES THE SYMMETRIC
OEC2 CALCULATES THE SYMMETRIC
DECTRI PERFORMS A TRIANGULAR

CTRIPIV PERFORMS A TRIANGULAR
ALCULATES THE SINGULAR VALUES
GSSELM PERFORMS A TRIANGULAR

DEC PERFORMS A TRIANGULAR

S AHD PERFORMS THE TRIANGULAR
S AND PERFORMS THE TRIANGULAR
GSSERB PERFORMS A TRIANGULAR

QAODRAT COMPUTES THE

INTEGRAL CALCULATES THE
TRICUB COMPUTES THE

LUATES THE FIRST K NORMALIZED
DERPOL EVALUATES THE FIRST K

SYMDETERMZ CALCULATES THE
DETERMBNDO CALCULATES THE
CHLDETERM2 CALCULATES OF THE
CHLDETERMY CALCULATES THE
SYMUOETERML CALCULATES THE
DETERM CALCULATES THE

BRATES A MATRIX B8Y MEANS OF A
RMATION FOLLOWED BY A COMPLEX
LNGINTSUBTRACT COMPUTES THE
INTEGRATES A SINGLE 2ND ORDER
RK3 SOLVES A SINGLE 2ND ORDER
R A SECOND ORDER SELF=ADJOINT
UE PROBLEM FOR A SECOND ORDER
R A SECOND ORDER SELF=ADJOINT
RK1 SOLVES A SINGLE 1ST ORDER
K4A SOLVES A SINGLE 1ST ORDER
R A FOURTH ORDER SELF=AOJOINT
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DAVUPD ADDS A RANK-2 MATRIX TO A SYMMETRIC MATRIX.

DEC PERFORMS A TRIANGULAR DECOMPOSITION WITH PARTIAL PIVOTING.

DECBND PERFORMS A TRIANGULAR DECOMPOSITION OF A BAND MATRIX, USING PARTIAL PIVOTING.
DECINV CALCULATES THE INVERSE OF A MATRIX WHOSE ORDER IS SMALL RELATIVE TO THE NUMBER OF B

OECOMPOSED BY DEC.

DECOMPOSITION AND CALCULATES THE 1-NORM OF THE INVERSE MATRIX.

DECOMPOSITION AND SOLVES AN OVERDETERMINED SYSTEM OF LINEAR EQUATIONS.

DECOMPOSITION AND SOLVES AN UNDERDETERMINED SYSTEM OF LINEAR EQUATIONS.

DECOMPOSITION OF A BAND MATRIXy USING PARTIAL PIVOTING.

DECOMPOSITION OF A MATRIX OF WHIGCH THE BIDIAGONAL AND THE PRE=- AND POSTHULTIPLYING MATRICE
DECOMPOSITION OF A POSIVIVE DEFINITE SYMMETRIC BAND MATRIX.

DECOMPOSITION OF A POSITIVE DEFINITE SYMMETRIC MATRIX WHOSE UPPER TRIANGLE IS GIVEN COLUMN
DECOMPOSITION OF A POSITIVE DEFINITE SYMMETRIC MATRIX WHOSE UPPER TRIANGLE IS GIVEN INA T
DECOMPOSITION OF A SYMMETRIC MATRIX WHOSE UPPER TRIANGLE IS GIVEN COLUMNWISE IN A ONE=DIME
DECOMPOSITION OF A SYMMETRIC MATRIX WHOSE UPPER TRIANGLE IS GIVEN IN A THWO-DIMENSIONAL ARR
DECOMPOSITION OF A TRIDIAGONAL MATRIX.

DECOMPOSITION OF A TRIDIAGONAL MATRIXs USING PARTIAL PIVOTING.

DECOMPOSITION U *# S ® V', WITH U AND V ORTHOGONAL AND S POSITIVE ODIAGONAL.
DECOMPOSITION WITH A COMBINATION OF PARTIAL ANO COMPLETE PIVOTING.

DECOMPOSITION WITH PARTIAL PIVOTING.

DECOMPOSITION WITH PARTIAL PIVOTING.

DECOMPOSITION WITHOUT PIVITING.

DECOMPOSTION OF THE MATRIX OF A SYSTEM OF LINEAR EQUATIONS AND CALCULATES AN UPPERBOUND FO
DECSOL SOLVES A SYSTEM OF LINEAR EQUATIONS WHOSE ORDER IS SMALL RELATIVE TO THE NUMBER OF
DECSOLBHND SOLVES A SYSTEM OF LINEAR EQUATIONS BY GAUSSIAN ELIMINATION WITH PARTIAL PIVOTIN
DECSOLSYMTRI SOLVES A SYMMETRIC TRIOIAGONAL SYSTEM OF LINEAR EQUATIONS ANDO PERFOIMS THE TR
DECSOLTRI SOLVES A TRIDIAGONAL SYSTEM OF LINEAR EQUATIONS AND PERFORMS THE TRIANGULAR 0ECO
DECSOLTRIPIV SOLVES A TRIJDIAGONAL SYSTEM OF LINEAR EQUATIONS AND PERFORMS THE TRIANGULAR D
DECSYMTRI PERFORMS THE TRIANGULAR DECOMPOSITION OF A SYMMETRIC TRIDIAGONAL MATRIX.

DECTRI PERFORMS A TRIANGULAR OECOMPOSITION OF A TRIDIAGONAL MATRIX.

DECTRIPIV PERFORMS A TRIANGULAR DECOMPOSITION OF A TRIDIAGONAL MATRIX, USING PARTIAL PIVOT
DEFINITE INTEGRAL OF A FUNCTION OF ONE VARIABLE OVER A FINITE INTERVAL.

DEFINITE INTEGRAL OF A FUNCTION OF ONE VARIABLE OVER A FINITE OR INFINITE INTERVAL OR OVER
DEFINITE INTEGRAL OF A FUNCTION OF TWO VARIABLES OVER A TRIANGULAR DOMAIN.

DERIVATIVES OF A POLYNOMIAL ( I«Eeo J=TH DERIVATIVE/(J FACTORIAL) )y J=0slsecesK «= DEGREE.
DERIVATIVES OF A POLYNOMIAL.

DERPOL EVALUATES THE FIRST K DERIVATIVES OF A POLYNOMIAL.

DETERM CALCULATES THE DETERMINANT OF A TRIANGULARLY DECOMPOSED MATRIX.

DETERMBND CALCULATES THE DETERMINANT OF A BAND MATRIX.

DETERMINANT A SYMMETRIC MATRIX, THE SYMMETRIC OECOMPOSITION BEING GIVEN IN A TWO-OIMENSION
DETERMINANT OF A BAND MATRIX.

DETERMINANT OF A POSITIVE DEFINITE SYMMETRIC MATRIX, THE CHOLESKY DECOMPOSITION BEING GIVE
DETERMINANT OF A POSITIVE DEFINITE SYMMETRIC MATRIX, THE CHOLESKY DECOMPOSITION BEING GIVE
DETERMINANT OF A SYMMETRIC MATRIX, THE SYMMETRIC OECOMPOSITION BEING GIVEN COLUMNWISE IN A
DETERMINANT OF A TRIANGULARLY. DECOMPOSED MATRIX.

DIAGONAL SIMILARITY TRANSFORMATION.

DIAGONAL TRANSFORMATION INTO A SIMILAR UNITARY UPPER-HESSENBERG MATRIX WITH A REAL NONNEGA
DIFFERENCE OF LONG NONNEGATIVE INTEGERS.

OIFFERENTIAL EQUATION ( INITIAL VALUE PROBLEM ) BY MEANS OF A STH ORDER RUNGE=-KUTTA METHOD
DIFFERENTIAL EQUATION ( INITIAL VALUE PROBLEM ) BY MEANS OF A S5TH ORDER RUNGE=-KUTTA METHOO
DIFFERENTIAL EQUATION BY A RITZ~GALERKIN METHOD.

OIFFERENTIAL EQUATION BY A RITZ=-GALERKIN METHOO.

OIFFERENTIAL EQUATION 8Y A RITZ-GALERKIN METHOO; THE COEFFICIENT OF Y* IS SUPPOSED TO BE U
DIFFERENTIAL EQUATION BY MEANS OF A 5TH ORDER RUNGE-KUTTA METHOOD.

DIFFERENTIAL EQUATION BY MEANS OF A 5TH ORDER RUNGE-KUTTA METHODS THE INTEGRATION IS TERMI
OIFFERENTIAL EQUATION WITH DIRICHLET BOUNDARY CONODITIONS 8Y A RITZ=GALERKIN METHOD.
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SOLVES A
SNLVES A
SOLVES A
SOLVES A
SOLVES A
UTONOMOUS
UTONOMOUS
SOLVES A
SOLVES A
SOLVES A
SOLVES A
SOLVES A
UTONOMOUS
UTONOMOUS
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SOLVES A
TERS IN A
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SYSTEM
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ORDER
ORDER
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ORDER
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ORDER
ORDER
ORDER

NT DIFFERENTIAL EQUATION WITH

ST VECTOPR CHANGE LINEARLY,

LNGDIV

OPD1V
BY

LAR. PRODUCT OF TWO VECTORS 8Y
LNGFULMATVEC CALCULATES BY
LNGFULSYMMATVEC CALCULATES BY
LNGFULTAMVEC CALCULATES BY
LNGRESVEC CALCULATES BY
LNGSYMRESVEC CALCULATES BY

8y
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DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A STABILIZED RUNGE-KUTTA METH
DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A VARIABLE ORDER MULTISTEP ME
DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A VARIABLE ORDER TAYLOR METHO
DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A 1ST, 2ND OR 3RO ORDER ONE=-S
DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A 1ST, 2ND OR 3RO ORDER, EXPI
OIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A 3RD ORDER MULTISTEP METHODS
DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A 3RD ORDERy EXPONENTIALLY FI
DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF ‘A 5TH OROER RUNGE=KUTTA METHO
DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A 5TH ORDER RUNGE=KUTTA METH)
OIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A 5TH ORDER RUNGE=-KUTTA METHO
DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A 5TH ORDER RUNGE=KUTTA METH)
DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A STH ORDER RUNGE=-KUTTA METHO
DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF AN EXPONENTIALLY FITTED, 3RD

OIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF AN IMPLICIT, EXPONENTIALLY FI
DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF AN IMPLICIT, EXPONENTIALLY FI
DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF THE IMPLICIT MIOPOINT RULE WI
DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM )j; BY EXTRAPOLATION, APPLIEDO TO LOW ORDER R
DIFFEIENTIAL EQUATIONSF THE UNKNOWN VARIABLES MAY APPEAR NON-LINEARLY BOTH IN THE ODIFFEREN

DIFFSYS SOLVES A SYSTEM OF 1ST ORDER DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM )} BY

DIRICHALEY BOUNDARY CONDITIONS BY A RITZ=GALERKIN HMETHOD.

DIVIDES TWO DOUBLE PRECISION NUMBERS.

DIVIDES TWO SINGLE PRECISION NUMBERS TO A DOUBLE PRECISION QUOTIENT.

DOUBLE LENGTH ARITHMETIC,

OOUBLE LENTGH ARITHMETIC,.

DOUBLE PRECISION ARITHMETIC THE PRODUCT A * B, WHERE A IS A GIVEN MATRIX AND B IS A VECTOR
DOUBLE PRECISION ARITHMETIC THE PRODUCT A * By, WHERE A IS A SYMMETRIC MATRIX, WHOSE UPPERT
DOUBLE PRECISION ARITHMETIC VHE PROOUCT A’ ® 8, WHERE A? IS THE TRANSPOSED OF THE MATRIX A
DOUBLE PRECISION ARITHMETIC THE RESIDUAL VECTOR A # B ¢ X ® C, WHERE A IS A GIVEN MATRIX,

DOUBLE PRECISION ARITHMETIC THE RESIDUAL VECTOR A # B ¢ X ® C, WHERE A IS A SYMHETRIC MATR
DOUBLE PRECISION ARITHMETIC.

A VEGTOP. AND A ROW VECTOR
VECTOR AND A COLUMN VECTOR BY
VECTOR AND A COLUMN VECTOR 8Y
DUCT OF TWO COLUMN VECTORS B8Y
PRODUCT OF THO ROW VECTORS BY
BOTH VECTORS ARE CONSTANT, BY
N A ONE-DIMENSIONAL ARRAY, B8Y
SINGLE PRECISION NUMBERS TO A

LNGADD ADDS THWO

LHGSUB SUBTRACTS TWO

LNGMUL MULTIPLIES TWO

LNGDIV DIVIDES TWO

SINGLE PRECISION NUMBERS TO A
SINGLE PRECISION NUMBERS TO A
SINGLE PRECISION NUMBERS TO A

DOUBLE
DOUBLE
DOUBLE
DOUBLE
DOUBLE
OOUBLE
DOUBLE
DOoUBLE
DOUBLE
DOUBLE
DOUBLE
OOUBLE
0QUBLE
DOUBLE

PRECISION
PRECISION
PRECISION
PRECISION
PRECISION
PRECISION
PRECISION
PRECISION
PRECISION
PRECISION
PRECISION
PRECISION
PREGISION
PRECISION

ARITHMETIC.
ARITHMETIG.
ARITHMETIC.
ARITHMETIC.
ARITHMETIC.
ARITHMETIC,
OIFFERENGE.
NUMBERS .
NUMBERS.
NUMBERS.,
NUMBERS,
PRODUCT,
QUOTIENT.
SUM.

DPADD ADDS TWO SINGLE PRECISION NUMBERS TO A DOUBLE PRECISION SUM.

DPDIV DIVIDES TWO SINGLE PRECISION NUMBERS TO A DOUBLE PRECISION QUOTIENT.
DPMUL MULTIPLIES TWO SINGLE PRECISION NUMBERS TO A DOUBLE PRECISION PRODUCT.
DPSUB SUBTRACTS TWO SINGLE PRECISION NUMBERS TO A DOUBLE PRECISION DIFFERENCE.

DUPCOLVEC COPIES A VECTOR INTO A COLUMN VECTOR.

DUPMAT COPIES A MATRIX INTO ANOTHER MATRIX.
DUPROWVEC COPIES A VECTOR INTO A ROW VECTOR.
DUPVEC COPIES A VECTOR INTO ANOTHER VEGTOR.

DUPVECCOL COPIES A COLUMN VECTOR INTO A VECTOR.

DUPVECROW GCOPIES A ROW VECTOR INTO A VECTOR.
DWARF DELIVERS THE SMALLEST ( IN ABSOLUTE VALUE ) REPRESENTABLE REAL NUMBER.

E DELIVERS A FULL PRECISION APPROXIMATION TO E=CA 2.748e¢es
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ENCE OF EXPONENTIAL INTEGRALS

RESPONDING TO A GIVEN COMPLEX
EIGSYM1 CALCULATES
eIGSYM2 CALCULATES

QZI COMPUTES GENERALIZED

EIGHRM
QRIHKRM
COMEIGL
REAQRI
QRISYM
QRISYMTRI

CALCULATES
CALCULATES
CALCULATES
CALCULATES
CALCULATES
CALCULATES

THE
THE
THE
ALL
ALL
THE

QZIVAL COMPUTES GENERALIZED
EIGVALHRPM CALCULATES
QRIVALHRM CALCULATES
EIGVALCOM CALCULATES

LCULATES THE EIGENVECTORS
VALQRICOM CALCULATES
ATES THE EIGENVECTORS AND
COMZIGVAL CALCULATES
REAEIGVAL CALCULATES
LCULATES THE EIGENVECTORS
LCULATES THE EIGENVECTORS
LCULATES THE REAL AND COMPLEX
REAVALQRI CALCULATES THE
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QRIVALSYM2 CALCULATES THE
M1 CALCULATES ALL ( OR' SOME )
M2 CALCULATES ALL ( OR SOME )

TES ALLy
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OR SOME CONSECUTIVE,

QRIVALSYMTRI CALCULATES THE
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FEAEIG3 CALCULATES
QRICOM CALCULATES
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VECSYMTRI CALCULATES
ALCULATES THE EIGENVALUES AND
L NORMALIZES REAL AND COMPLEX

E(N,X) =
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THE INTEGRAL FROM 1 TO INFINITY OF EXP(-X * T)/ T**N DT.

EFERK SOLVES AN AUTONOMOUS SYSTEM OF 41ST ORDER DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROB

EFRK SOLVES A SYSTEM OF 1ST ORDER OIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM )

BY MEAN

EFSIRK SOLVES AN AUTONOMOUS SYSTEM OF 1ST ORDER OIFFERENTIAL EQUATIONS ( INITIAL VALUE PRO

EI ALPHA CALCULATES A SEQJENCE OF INTEGRALS OF THE FORM INTEGRAL

EI CALCULATES THE EXPONENTIAL INTEGRAL .
EIGCOM CALCULATES THE EIGENVECTORS AND EIGENVALUES OF A COMPLEX MATRIX.

EIGENVALUE O

- EIGENVALUES

EIGENVALUES
EIGENVALUES
EIGENVALUES
EIGENVALUES
EIGENVALUES
EIGENVALUES
EIGENVALUES
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EIGENVALUES
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EIGENVALUES
EIGENVALUES
EIGENVALUES
EIGENVALUES
EIGENVALUES
EIGENVALUES
EIGENVALUES
EIGENVALUES
EIGENVALUES
EIGENVECTOR
EIGENVECTOR
EIGENVECTORS
EIGENVECTORS
EIGENVECTORS
EIGENVECTORS
EIGENVECTORS
EIGENVECTORS
EIGENVECTORS
EIGENVECTORS
EIGENVECTORS
EIGENVECTORS
EIGENVECTORS
EIGENVECTORS
EIGENVECTORS
EIGENVEGTORS
EIGENVECTORS

EIGHRM CALCULATES
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REAL UPPER=-HESSENBERG MATRIX BY MEANS OF INVERSE ITERATION.
EIGENVECTORS BY MEANS OF INVZRSE ITERATION.

EIGENVECTORS BY MEANS OF INVERSE ITERATION.

EIGENVECTORS BY MEANS OF QZ-ITERATION.

EIGENVECTORS OF A COMPLEX HERMITIAN MATRIX.

EIGENVECTORS OF A COMPLEX HERMITIAN MATRIX.

EIGENVECTORS OF A MATRIX.
EIGENVECTORS OF A REAL UPPER-HESSENBERG MATRIX, PROVIDEOD THAT
EIGENVECTORS OF A SYMMETRIC MATRIX BY MEANS OF QR ITERATION.
EIGENVECTORS OF A SYMMETRIC TRIDIAGONAL MATRIX BY MEANS OF QR
EANS OF QZ-ITERATION.

COMPLEX HERMITIAN MATRIX.

COMPLEX HERMITIAN MATRIX.

COMPLEX MATRIX.

COHPLEX MATRIX.

COMPLEX JUPPER=-HESSENBERG MATRIX WITH A REAL SUBDIAGONAL.
COMPLEX UPPER=-HESSENBERG MATRIX.

MATRIX.
MATRIX,
MATRIX,
MATRIX,

PROVIDED THAT ALL EIGENVALUES ARE REAL.
PROVIOED THAT THEY ARE ALL REAL.
PROVIODED THAT THEY ARE ALL REAL.

REAL UPPER=-HESSENBZRG MATRIX BY MEANS OF DOUBLE QR ITERATION.
REAL UPPER-HESSENBERG MATRIXes PROVIDED THAT ALL EIGENVALUES ARE REAL,

SYMMETRIC
SYMMETRIC
SYMMETRIC
SYHMETRIC
SYMMETRIC
SYMMETRIC

MATRIX BY MEANS OF QR ITERATION.
MATRIX B8Y MEANS OF QR ITERATION.

TRIDIAGONAL MATRIX BY MEANS OF QR ITERATION,

(EXP(=X®*T)*T**N DT),

FRON

ALL EIGENVAL
ITERATION.

-2 4

MATRIX USING LINEAR INTERPOLATION OF A FUNCTION DERIVED FROM A
MATRIX USING LINEAR INTERPOLATION OF A FUNCTION DERIVED FROM A
TRIDIAGONAL MATRIX BY MEANS OF LINEAR INTERPOLATION USING A STU

CORRESPONDING TO A GIVEN COMPLEX EIGENVALUE OF A REAL UPPER-HESSENBERG MATRIX

CORRESPONDING TO A GIVEN REAL EIGENVALUE OF A REAL UPPER~-HESSENBERG MATRIX BY

AND EIGENVALUES OF A COMPLEX MATRIXe.

ANO EIGENVALUES OF A MATRIX,

PROVIOED THAT THEY ARE ALL REAL.

AND EIGENVALUES OF A MATRIX, PROVIDED THAT THEY ARE ALL REAL.
AND THE EIGENVALUES OF A COMPLEX UPPER-HESSENBERG MATRIX.

8Y
BY
BY
OF
JF
OF
0F
OF
OF
OF

MEANS OF INVERSE ITERATION.
MEANS OF INVERSE ITERATION.
MEANS OF QZ-ITERATION.

COMPLEX HERMITIAN MATRIX.
COMPLEX HERMITIAN MATRIX.

REAL UPPER-HESSENBERG MATRIX, PROVIDED THAT ALL EIGENVALUES
SYMMETRIC MATRIX BY MEANS OF QR ITERATION.

SYMMETRIC TRIDIAGONAL MATRIX BY MEANS OF INVERSE ITERATION.
SYMMETRIC TRIDIAGONAL MATRIX BY MEANS OF QR ITERATION.

>>r>>P>D>

MATRIX. ‘

ARE REAL, BY

THE EIGENVALUES AND EIGENVECTORS OF A COMPLEX HERMITIAN MATRIX.
EIGSYM1 CALCULATES EIGENVALUES AND EIGENVECTORS BY MEANS OF INVERSE ITERATION.
EIGSYM2 CALCULATES EIGENVALUES AND EIGENVECTORS BY MEANS OF INVERSE ITERATION.
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ES THE MOOULUS OF THE LARGEST

H POSITIVE REAL EIGENVALUES (
H POSITIVE REAL EIGENVALUES (

SINGLE 2ND ORDER OIFFERENTIAL
SINGLE 2ND ORDER OIFFERENTIAL
SINGLE 1ST ORDER DIFFERENTIAL
ATES THE ROOTS OF A QUADRATIC
TEM OF 1ST ORDER DIFFERENTIAL
TEM OF- 4ST ORDER DIFFERENTIAL
TEM OF 1ST ORDER DIFFERENTIAL
TEM OF 1ST ORDER DIFFERENTIAL
TEM OF 1ST ORDER OIFFERENTIAL
TEM OF 1ST ORDER DIFFERENTIAL
TEM OF 1ST ORDER DIFFERENTIAL
TEM OF 31ST ORDER DIFFERENTIAL
TEM OF 2HD DRDER DIFFERENTIAL
TeM OF 1ST CROEKk DIFFERENTIAL
TEM OF 1ST ORDER DIFFERENTIAL
TEM OF 2ND ORDER DIFFERENTIAL
TEM OF 1ST ORDER DIFFERENTIAL
TEM OF 1ST ORDER DIFFERENTIAL
TEM OF 1ST ORDEP OIFFERENTIAL
TEM OF 1ST ORDER OIFFERENTIAL
TEM OF IST ORDER DIFFEREMNTIAL
TE SYMHETRIC SYSTEM OF LINEAR
TE SYMMETRIC SYSTEM OF LINEAR
BND SOLVES A SYSTEM OF LINEAR
A SYMHETRIC SYSTEM OF LINEAR
A SYMMETRIC SYSTEM OF LINEAR
OL1 SOLVES A SYSTEM OF LINEAR
OL2 SOLVES A SYSTEM OF LINEAR
OL1 SOLVES A SYSTEM OF LINEAR
QL2 SQLVES A SYSTEM OF LINEAR
SOLVES A SYSTEM OF NON-LINEAR
SOLVES A SYSTEM OF NON-LINEAR
SOL SOLVES A SYSTEM OF LINEAR
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EIGVALCOM CALCULATES THE EIGENVALUES OF A COMPLEX MATRIX,

EIGVALHRM CALCULATES THE EIGENVALUES OF A COMPLEX HERMITIAN MATRIX.

EIGVALSYM1 CALCULATES ALL ( OR SOME ) EIGENVALUES OF A SYMMETRIC MATRIX USING LINEAR INTER
EIGVALSYM2 CALCULATES ALL ( OR SOME ) EIGENVALUES OF A SYMMETRIC MATRIX USING LINEAR INTER
ELEMENT OF A MATRIX AND DELIVERS THE INDICES OF THE MAXIMAL ELEMENT,

ELIMINATION SOLVES A SYSTEM OF LINEAR EQUATIONS WITH POSITIVE REAL EIGENVALUES (¢ ELLIPTIC
ELLIPTIC BOUNDARY VALUE PROBLEM ) BY MEANS OF A NON-STATIONARY 2ND ORDER ITERATIVE METHOD.
ELLIPTIC BOUNDARY VALUE PROBLEM ) BY MEANS OF A NON-STATIONARY 2NO ORDER ITERATIVE METHOD,
ELMCOL ADDS A CONSTANT TIMES A COLUMN VECTOR TO A COLUMN VECTOR.

ELMCOLROW ADDS A CONSTANT TIMES A ROW VECTOR TO A COLUMN VECTOR.

ELMCOLVEC ADDS A CONSTANT TIMES A VECTOR TO A COLUMN VECTOR.

ELMCOMCOL ADDS A COMPLEX NUMBER TIMES A COMPLEX COLUMN VECTOR TO A COMPLEX COLUMN VECTORe
ELMCOMROWVEC ADDS A COMPLEX NUMBER TIMES A COMPLEX VECTOR TO A COMPLEX ROW VECTOR.
ELMCOMVECCOL ADDS A COMPLEX NUMBER TIMES A COMPLEX COLUMN VECTOR TO A COMPLEX VECTOR.
ELMROW ADDS A CONSTANT TIMES A ROW VECTOR TO -A ROW VECTOR.

ELHROWCOL ADDS A CONSTANT TIMES A COLUMN VECTOR TO A ROW VECTOR.

ELMROWVEC ADDS A CONSTANT TIMES A VECTOR TO A ROW VECTOR.

ELMVEC ADDS A CONSTANT TIMES A VECTOR TO A VECTOR,.

ELMVECCOL AQDS 'A CONSTANT TIMES A COLUMN VECTOR TO A VECTOR.

ELMVECROW ADDS A CONSTANT TIMES A ROW VECTOR TO A VECTOR.

ENX COMPUTES A SEQUENCE OF EXPONENTIAL INTEGRALS E(N¢X) = THE INTEGRAL FROM 1 TO INFINITY
EQILBR EQUILIBRATES A MATRIX BY MEANS OF A DIAGONAL SIMILARITY TRANSFORMATION.

EQILBRCOM EQUILIBRATES A COMPLEX MATRIX. )

EQUATION ( INITIAL VALUE PROBLEM ) BY MEANS OF A 5TH ORDER RUNGE=KUTTA METHOD.

EQUATION ( INITIAL VALUE PROBLEM ) BY MEANS OF A 5TH ORDER RUNGE=KUTTA METHOD; THIS METHOD
EQUATION BY MEANS OF A 5TH ORDER RUNGE=-KUTTA HMETHOD.

EQUATION WITH COMPLEX COEFFICIENTS.

EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A STABILIZED RUNGE=-KUTTA METHOD WITH LIMIT
EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A VARIABLE ORDER MULTISTEP METHOD ADAMS-MO
EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A VARIABLE ORDER TAYLOR METHOOS THIS METH)
EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A 15T, 2NO OR 3RD ORDER ONE=STEP TAYLOR ME
EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A 1ST, 2ND OR 3RD GRDER, EZXPONENTIONALLY F
EQUATIONS { INITIAL VALUE PROBLEM ) BY MEANS OF A 3RD OROER MULTISTEP METHODS THIS METHOD
EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A 3RD ORDERy EXPONENTIALLY FITTED, SEMI-IM
EQUATIONS ¢ INITIAL VALUE PROBLEM ) BY MEANS OF A STH ORDER RUNGE=KUTTA HMETHOD.

EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A STH ORDER RUNGE=KUTTA METHOO.

EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A 5TH ORDER RUNGE-KUTTA METHODS THE ARC LE
EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A 5TH ORDER RUNGE-KUTTA METHOD; THE INTEGR
EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A S5TH ORDER RUNGE=KUTTA METHOD:; THIS METHO
EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF AN EXPONENTIALLY FITTED, 3RD ORDER RUNGE=K
EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF AN IMPLICIT, EXPONENTIALLY FITTED 1ST OROE
EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF AN IMPLICIT, EXPONENTIALLY FITTED 4ST OROE
EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF THE IMPLICIT MIOPOINT RULE WITH SMOOTHING
EQUATIONS ( INITIAL VALUE PROBLEM )3 BY EXTRAPOLATION, APPLIED TO LOW ORDER RESULTS, A HIG

EQUATIONS BY CHOLESKY*S SQUARE ROOT METHOD; THE COEFFICIENT MATRIX SHOULO BE GIVEN COLUMNHW
EQUATIONS BY CHOLESKY'S SQUARE ROOT METHOG; THE COEFFICIENT MATRIX SHOULD BE GIVEN IN THE
EQUATIONS BY GAUSSIAN ELIMINATION WITH PARTIAL PIVOTING IF THE COEFFICIENT MATRIX IS IN BA
EQUATIONS BY SYMMETRIC DECOMPOSITION ( WITHOUT PIVOTING 33 THE COEFFICIENT MATRIX SHOULD B
EQUATIONS BY SYMMETRIC DECOMPOSITION ( WITHOUT PIVOTING )§ THE COEFFICIENT MATRIX SHOULD 8
EQUATIONS IF THE COEFFICIZNT MATRIX HAS BEEN DECOMPOSED B8Y CHLDEC1 OR CHLDECSOL1.
EQUATIONS IF THE GOEFFICIENT MATRIX HAS BEEN DECOMPOSED BY CHLDECZ OR CHLDECSOLZ2.
EQUATIONS IF THE COEFFICIENT MATRIX HAS BEEN DECOMPOSED BY SYMDECL OR SYMDECSOL1.
EQUATIONS IF THE COEFFICIENT MATRIX HAS BEEN DECOMPOSED BY SYMDEC2 OR SYMDECSOLZ2.
EQUATIONS OF WHICH THE JACOBIAN ( BEING A BAND MATRIX ) IS GIVEN.

EQUATIONS OF WHICH THE JACOBIAN IS A BAND MATRIXe

EQUATIONS WHOSE ORDER IS SHALL RELATIVE TO THE NUMBER OF BINARY DIGITS IN THE NUHBER REP RE
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TEPMIHED SYSTEM OF NON-LINEAR
TERMINED SYSTEM OF NON-LINEAR
SOL SOLVES A SYSTEM OF LINEAR
ERDETERMINED SYSTEM OF LINEAR
EKDETERMINED SYSTEM OF LINEAR
TEM OF 1ST ORDER DIFFERENTIAL
ERDETERMINED SYSTEM OF LINEAR
ERDETERMINED SYSTEM OF LINEAR
BND SOLVES A SYSTEM OF LINEAR
THE EIGENVECTORS OF A COMPLEX
EQILBRCOM

EQILBR

COMPUTES THt ERROR FUNCTION (
OMPLEMENTARY ERROR FUNCTION (
HONEXPERFC COMPUTES

ARFEB DELIVERS THE ARITHMETIC
ERPROFFUNCTION COMPUTES THE
ION ( EKF ) AND COMPLEMENTARY
NCTION CALCULATES THE INVERSE
ATIVELY AN UPPERBOUND FOR THE
ELY AND AN UPPERBOUNDO FOR THE
ES A ROUGH UPPEKBOUND FOR THE
N UPPERBOUND FOR THE RELATIVE

PEIDE
COMEUCNRM CALCULATES THE

EI CALCULATES THE
ENX COMPUTES A SEQUENGCE OF

EM ) BY MEANS OF AN IMPLICIT,
EM )} BY MEANS OF AN IMPLICIT,
EM ) B8Y MEANS OF A 3RD ORDER,
ALUE PROBLEM ) BY MEANS OF AN
S OF A 15T, 2ND OR 3RD ORDER,
POINT RULE WITH SMOOTHING AND

FOUSER EVALUATES A

COMFOUSER EVALUATES A COMPLEX
FOUSEKL1 EVALUATES A

FOUSER2 EVALUATES A

OMFOUSERL EVALUATES A COMPLEX
OMFOUSERZ EVALUATES A COMPLEX

LATES A TERMINATING CONTINUED
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EQUATIONS WITH MARQUARDT’S METHOO.

EQUATIONS WITH THE GAUSS=NEWTON METHOD.

EQUATIONS,

EQUATIONS,

EQUATIONS,

EQUATIONS; THE UNKNOWN VARIABLES MAY APPEAR NON-LINEARLY BOTH IN THE DIFFERENTIAL EQUATION
EQUATIONS, MULTIPLYING THE RIGHT-HAND SIDE BY THE PSEUDO-INVERSE OF THE GIVEN MATRIXe
EQUATIONS, MULTIPLYING THE RIGHT-HAND SIDE BY THE PSEUDO-INVERSE OF THE GIVEN MATRIX.
EQUATIONS, THE MATRIX BEING DECOMPOSED BY DECBND.

EQUILIBRATED ( BY EQILBRCOM ) MATRIX INTO THE EIGENVECTORS OF THE ORIGINAL MATRIX.
EQUILIBRATES A COMPLEX MATRIX.

EQUILIBRATES A MATRIX BY MEANS OF A DIAGONAL SIMILARITY TRANSFORMATION.

ERBELM CALCULATES A ROUGH UPPERBOUND FOR THE ERROR IN THE SOLUTION OF A SYSTEM OF LINEAR E
ERF ) AND COMPLEMEHTARY ERROR FUNCTION ( ERFC ) FOR A REAL ARGUMENT.

ERFC )} FOR A REAL ARGUMENT.

ERFC(X) * EXPI(X®*X)e

ERROR BOUND OF THE COMPUTOR.

ERROR FUNCTION ( ERF ) AND COMPLEMENTARY ERROR FUNCTION ( ERFC ) FOR A REAL ARGUMENT.
ERROR FUNCTION ( ERFC ) FOR A REAL ARGUMENT.

ERROR FUNCTION Y = INVERF(X).

ERROR IN THE SOLUTION IS CALCULATED.

ERROR IN THE SOLUTION IS CALCULATED.

ERROR IN THE SOLUTION OF A SYSTEM OF LINEAR EQUATIONS HHOSE MATRIX IS TRIANGULARLY DECONPD
ERROR IN THE SOLUTION OF THAT SYSTEM.

ERRORFUNCTION COMPUTES THE ERROR FUNCTION ( ERF ) AND COMPLEMENTARY ERROR FUNCTION ( ERFC
ESTIMATES UNKNOWN PARAMETERS IN A SYSTEM OF 1ST OKDER DIFFERENTIAL EQUATIONSS THE UNKNOWN
EUCLIDEAN NORM OF A COMPLEX MATRIX WITH LW LOWER COOIAGONALS.

EULER PERFORMS THE SUMMATION OF AN ALTERNATING INFINITE SERIES.

EXPONENTIAL INTEGRAL .

EXPONENTIAL INTEGRALS E(NyX) = THE INTEGRAL FROM 1 TO INFINITY OF EXP(-X ® T)/ T®*®*N DT,
EXPONENTIALLY FITTED TAYLOR SOLVES A SYSTEM OF iST ORDER DIFFERENTIAL EQUATIONS ( INITIAL
EXPONENTIALLY FITTED 1ST ORDER ONE=STEP METHOD3 AUTOMATIC STEP-SIZE CONTROL IS NOT PROVIOE
EXPONENTIALLY FITTED 1ST ORDER ONE-STEP METHODSTHIS METHOD CAN BE USED TO SOLVE STIFF SYST
EXPONENTIALLY FITTEDy SEMI-IMPLICIT RUNGE=-KUTTA METHOD; THIS METHOD CAN BE USED TO SOLVE S
EXPONENTIALLY FITTED, 3RO ORDER RUNGE=KUTTA METHODS THIS METHOD CAN BE USED TO SOLVE STIFF
EXPONENTIONALLY FITTED RUNGE=-KUTTA METHOD; AUTOMATIC STEPSIZE CONTROL IS NOT PROVIOEOD: THI
EXTRAPOLATION; THIS METHOO IS SUITABLE FOR THE INTEGRATION OF STIFF OIFFERENTIAL EQUATIONS
FEMHERMSYM SOLVES A LINEAR TWO-POINT BOUNDARY-VALUE PROBLEM FOR A FOURTH ORDER SELF-ADJOIN
FEMLAS SOLVES A LINEAR THWO-POINT BOUNDARY-VALUE PROBLEM FOR A SECOND ORDER SELF=ADJOINT OI
FEMLAGSKEW SOLVES A LINEAR TWO=POINT BOUNDARY-VALUE PROBLEM FOR A SECOND ORDER OIFFERENTIA
FEMLAGSYM SOLVES A LINEAR TWO-POINT BOUNDARY-VALUE PROBLEM FOR A SECOND ORDER SELF=ADJOINT
FG IS AN AUXILIARY PROCEDURE FOR THE COMPUTATION OF FRESNEL INTEGRALS,

FLEMIN MINIMIZES A FUNCTION OF SEVERAL VARIABLES.

FLEUPD ADDS A RANK=2 MATRIX TO A SYMMETRIC MATRIX.

FORWARD IS AN AUXILIARY PROCEDURE FOR THE COMPUTATION OF INCOMPLETE BESSELFUNCTIONS.
FOURIER SERIES WITH EQUAL SINE AND COSINE COEFFICIENTS.

FOURIER SERIES WITH REAL COEFFICIENTS.

FOURIER SERIES.

FOURIER SERIES.

FOURIER SERIES.

FOUKIER SERIES.

FOUSER EVALUATES A FOURIER SERIES WITH EQUAL SINE AND COSINE COEFFICIENTS.

FOUSER1 EVALUATES A FOURIER SERIES. :

FOUSER2 EVALUATES A FOURIER SERIES.

FRACTION.

FRESNEL CALCULATES THE FRESNEL INTEGRALS C(X) AND S(X).
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FRESNEL CALCULATES THE

AN MATRIX OF AN N=DIMENSIONAL
AN MATRIX OF AN N=-DIMENSIONAL
AN MATRIX OF AN N-DIMENSIONAL
. MININ MINIMIZES A
MININDER MINIMIZES
ES THE DEFINITE INTEGRAL OF
£ES THE DEFINITE INTEGRAL OF
GIVEN INTERVAL ) A ZERO OF
GIVEN INTERVAL ) A ZERO OF
GIVEN INTERVAL ) A ZERO OF
LINEMIN MINIMIZES
RNKLMIN MINIMIZES
FLEMIN MINIMIZES
PRAXIS MINIMIZES
CALCULATES THE INVERSE ERROR
JAPLUSN CALCULATES THE BESSEL
SS YAO1 CALCULATES THE BESSEL
YAPLUSN CALCULATES THE BESSEL
FFERENTIAL EQUATION BY A RITZ-
FFERENTIAL EQUATION BY A RITZ-
BOUNDARY CONDITIONS BY A RITZ-
FFEFENTIAL EQUATION BY A RITZ~-

PP PI>P>D

CULATES THE RECIPROCAL OF THE
THE NATURAL LOGARITHM OF THE
GAMMA CALCULATES THE

OMGAM COMPUTES THE INCOMPLETE
SYSTEM OF LINEAR EQUATIONS BY
S=MOULTON, ADAMS=-BASHFDKTH OR
QZI COMPUTES

QZIVAL COMPUTES

FROM THE NEWTON FORM INTO THE

HSHHRMTRI TRANSFORMS A

THE EIGENVALUES OF A COMPLEX
AND ZIGENVECTOKS OF A COMPLEX
THE EIGENVALUES OF A COMPLEX
AND EIGENVECTORS OF A COMPLEX
THE CODIAGUNAL ELEMENTS OF A
X EIGENVALUES OF A REAL UPPER~-
AL EIGENVALUE OF A REAL UPPER~
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FRESNEL INTEGRALS C(X) ANI S(X).

FULMATVEC CALCULATES THE PRODUCT A * B, WHERE A IS A GIVEN MATRIX AND B IS A VECTOR.
FULSYMMATVEC CALCULATES THE PRODUCT A * B, WHERE A IS A SYMMETRIC MATRIX, WHOSE UPPERTRIAN
FULTAMVEC CALCULATES THE PRODUCT A’ * B, WHERE A® IS THE TRANSPOSED OF THE MATRIX A AND 8
FUNCTION OF M VARIABLES USING FORWARD DIFFERENCES,

FUNCTION OF N VARIABLES USING FORWARD DIFFERENGES.

FUHCTION OF N VARIASLESy IF THE JACOBIAN IS KNOWN TO BE A BAND MATRIX.

FUNCTION OF ONE VARIABLE IN A GIVEN INTERVAL.

FUNCTION OF ONE VARIABLE IN A GIVEN INTERVAL, USING VALUES OF THE FUNCTION AND OF ITS DERI
FUNCTION OF ONE VARIABLE OVER A FINITE INTERVAL.

FUNCTION OF ONE VARIABLE OVER A FINITE OR INFINITE INTERVAL OR OVER A NUMBER OF CONSECUTIV
FUNCTION OF ONE VARIABLE USING VALUES OF THE FUNCTION AND OF ITS DERIVATIVE.

FUNCTION OF ONE VARIABLE.

FUNCTION OF ONE VARIABLE.

FUNCTION OF SEVERAL VARIABLES IN A GIVEN DIRECTION,

FUNCTION OF SEVERAL VARIABLES,

FUNCTION OF SEVERAL VARIABLES.

FUNCTION OF SEVERAL VARIABLES.

FUNCTION Y = INVERF(X).

FUNCTIONS OF THE 1ST KIND OF ORDER A+K ( 0<=K<=N, 0<=A<i ),

FUNCTIONS OF THE 2ND KIND ( ALSO CALLED NEUMANN’S FUNCTIONS ) OF ORDER A AND A#i ( A>=0 )
FUNCTIONS OF THE 2ND KIND OF ORDER A#Ny N=Djseece9sNHAX o A>=0, AND ARGUMENT X>0.

GALERKIN METHOOD.

GALERKIN METHOD.

GALERKIN METHOO.

GALERKIN METHOD; THE COEFFICIENT OF Y* IS SUPPOSED TO BE UNITY,

GAMMA CALCULATES THE GAMMA FUNCTION.

GAMMA FUNCTION FOR ARGUMENTS IN THE RANGE [.5,1.5)3% MOREOVER ODD AND EVEN PARTS ARE DELIVE
GAMMA FUNCTION FOR POSITIVE ARGUMENTS.

GAMMA FUNCTION.

GAMMA FUNGCTIONS,

GAUSSIAN ELIMINATION WITH PARTIAL PIVOTING IF THE COEFFICIENT MATRIX IS IN BAND FORM AND I
GEAR'S METHOD: THE ORDER JF ACCURACY IS AUTOMATIC, UP TO 5TH ORDER$ THIS HMETHOD IS SUITABL
GENERALIZED EIGENVALUES AND EIGENVECTORS BY MEANS OF QZ~ITERATION.

GENERALIZED EIGENVALUES BY MEANS OF QZ-ITERATION.

GIANT DELIVERS THE LARGEST REPRESENTABLE REAL NUMBER,

GMS SOLVES AN AUTONOMQUS SYSTEM OF 1ST ORDER DIFFERENTIAL EQUATIONS ( INIVIAL VALUE PROBLE
GRUNERT FORM.

GSSELM PERFORMS A TRIANGULAR DECOMPOSITION WITH A COMBINATION OF PARTIAL AND COMPLETE PIVO
GSSERB PERFORMS A TRIAHGULAR DECOMPOSTION OF THE MATRIX OF A SYSTEM OF LINEAR EQUATIONS AN
GSSINV CALCULATES THE INVERSE OF A MATRIX.

GSSINVERB CALCULATES THE INVERSE OF A MATRIX AND 1-NORM, AN UPPERBOUND FOR THE ERROR IN TH
GSSITISOL SOLVES A SYSTEM OF LINEAR EQUATIONS AND THE SOLUTION IS IMPROVED ITERATIVELY.
GSSITISOLERB SOLVES A SYSTEM OF LINEAR EQUATIONS3 THIS SOLUTION IS IMPROVED ITERATIVELY AN
GSSNEWTON CALCULATES THE LEAST SQUARES SOLUTION OF AN OVERDETERMINED SYSTEM OF NON-LINEAR
GSSNRI PEKFORMS A TRIANGULAR DECOMPOSITION AND CALCULATES THE 1-NORM OF THE INVERSE MATRIX
GSSSOL SOLVES A SYSTEM OF LINEAR EQUATIONS.

GSSSOLERB SOLVES A SYSTEM OF LINEAR EQUATIONS AND CALCULATES A ROUGH UPPERBOUND FOR THE RE
HERMITIAN MATRIX INTO A SIMILAR REAL SYMMETRIC TRIDIAGONAL MATRIX.

HERMITIAN MATRIX.

HERMITIAN MATRIX.

HERMITIAN MATRIX.

HERMITIAN MATRIX.

HERMITIAN TRIDIAGONAL MATRIX WHICH IS UNITARY SIMILAR WITH A GIVEN HERMITIAN MATRIX.
HESSENBERG MATRIX BY MEANS OF DOUBLE QR ITERATION.

HESSENBERG MATRIX BY MEANS OF INVERSE ITERATION.
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EX EIGENVALUE OF A REAL UPPER-
A MATRIX INTO A SIMILAR UPPER~
INTO A SIMILAR UNITARY UPPER-
IGENVALUES OF A COMPLEX UPPER~-
IGENVALUES OF A COMPLEX UPPER=
E EIGENVALUES OF A REAL UPPER-
EIGENVECTORS OF A REAL UPPER-

HOMSOLSVO SOLVES THE
HOMSOL SOLVES THE

T PREMULTIPLIES A MATRIX BY A
POSTMULTIPLIES A MATRIX BY A
T PKEMULTIPLIES A MATRIX BY A
POSTHMULTIPLIES A MATRIX BY A
T PREMULTIPLIES A MATRIX B8Y A
POSTMULTIPLIES A MATRIX BY A

NEAR LEAST SQUARES PROBLEM BY

LSQORTDEC DELIVERS THE
A COMPLEX MATRIX BY MEANS OF
R TRIDIAGONAL ONE BY MEANS OF
R TKRIDIAGONAL ONE BY MEANS OF

ANSFORMATION CORRESPONDING TO

ANSFORMATION CORRESPONDING TO

IX FROM THE DATA GENERATED B8Y
IX FROM THE DATA GENERATED 8Y

COSH COMPUTES THE

AFECCOSH COMPUTES THE INVERSE

SINH COMPUTES THE

ARCS INH COMPUTES THE INVERSE

TANH COMPUTES THE

APCTANY COMPUTES THE INVERSE

COMPLETE BETA=-FUNCTION RATIOS
THZ INJOMP.TTt BETA=FUNCTION

COMPLETE BETA=FUNCTION RATIOS
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HESSENBERG MATRIX BY MEANS OF INVERSE ITERATION.

HESSENBERG MATRIX BY MEANS OF WILKINSON’S TRANSFORMATION.

HESSENBERG MATRIX WITH A REAL NONNEGATIVE SUBDIAGONAL.

HESSENBERG MATRIX WITH A REAL SUBDIAGONAL.

HESSENBERG MATRIX.

HESSENBEIG MATRIX, PROVIDED THAT ALL EIGENVALUES ARE REALs BY MEANS OF SINGLE QR ITERATION
HESSENBERG MATRIX, PROVIDED THAT ALL EIGENVALUES ARE REAL, BY MEANS OF SINGLE QR ITERATION
HESTGL2 IS AN AUXILIARY PROCEDURE FOR THE COMPUTATION OF GENERALIZED EIGENVALUES,

HESTGL3 IS AN AUXILIARY PROCEDURE FOR THE COMPUTATION OF GENERALIZED EIGENVALUES.
HOMOGENEJUS SYSTEM OF LINEAR EQUATIONS A * X = 0 AND X* * A = 0, WHERE “A" DENOTES A MATRI
HOMOGENEDUS SYSTEM OF LINEAR EQUATIONS OF EQUATIONS A * X = 0 AND X* # A = 0, WHERE “A™ DZ
HOMSOL SOLVES THE HOMOGENEOUS SYSTEM OF LINEAR EQUATIONS OF EQUATIONS A # X = 0 AND X’ * A
HOMSOLSVD SOLVES THE HOMOGENEOUS SYSTEM OF LINEAR EQUATIONS A * X = 0 AND X* * A = 0, WHER
HOUSEHOLDER MATRIX, THE VECTOR OEFINING THIS HSH MATRIX BEING GIVEN AS A COLUMN IN A TWO-D
HOUSEHOLDER MATRIX, THE VECTOR DEFINING THIS HSH MATRIX BEING GIVEN AS A COLUMN IN A THO-O
HOUSEHOLDER MATRIX, THE VECTOR DEFINING THIS HSH MATRIX BEING GIVEN AS A ROW IN A TWO-DIME
HOUSEHOLDER MATRIXs THE VECTOR DEFINING THIS HSH MATRIX BEING GIVEN AS A ROW IN A TWO=DIME
HOUSEHOLDER MATRIX, THE VECTOR DEFINING THIS HSH MATRIX BEING GIVEN IN A ONE-DIMENSIONAL A
HOUSEHOLOER MATRIX, THE VECTOR DEFINING THIS HSH MATRIX BEING GIVEN IN A ONE-DIMENSIONAL A
HOUSEHOLOER TRIANGULARIZATION WITH COLUMN INTERCHANGES AND CALCULATES THE DIAGONAL OF THE
HOUSE-OLDER TRIANGULARIZATION WITH COLUMN INTERCHANGES OF THE MATRIX OF A LINEAR LEAST SQU
HOUSEHOLDER*S TRANSFORMATION FOLLOWED BY A COMPLEX ODIAGONAL TRANSFORMATION INTO A SIMILAR
HOUSEHOLDER®S TRAHSFORMATION. :
HOUSEHOLOER®S TRANSFORMATION.

HSHCOLMAT PREMULTIPLIES A MATRIX BY A HOUSEHOLOER MATRIX, THE VECTOR DEFINING THIS HSH MAT
HSHCOLTAM POSTHULTIPLIES A MATRIX BY A HOUSEHOLOER MATRIX, THE VECTOR ODEFINING THIS HSH MA
HSHCOMCOL TRANSFORMS A COMPLEX VECTOR INTO A VECTOR PROPORTIONAL TO A UNIT VECTOR.
HSHCOMHES TRANSFORMS A COMPLEX MATRIX BY MEANS OF HOUSEHOLDER®S TRANSFORMATION FOLLOWED 8Y
HSHCOMHES »

HSHCOYPRD PREMULTIPLIES A COMPLEX MATRIX WITH A COMPLEX HOUSEHOLDER MATRIX.

HSHOECMUL IS AN AUXILIARY PROCEOURE FOR THE COMPUTATION OF GENERALIZEO EIGENVALUES.
HSHHRYTRI TRANSFJORMS A HERMITIAN MATRIX INTO A SIMILAR REAL SYMMETRIC TRIDIAGONAL MATRIX.
HSHHRMTRI .

HSHHRMTRIVAL DELIVERS THE MAIN DIAGONAL ELEMENTS AND THE SQUARES OF THE CODIAGONAL ELEMENT
HSHREABID TRANSFORHS A MATRIX TO BIDIAGONAL FORM, BY PREMULTIPLYING AND POSTMULTIPLYING WI
HSHREABID.

HSHREABID.

HSHROWMAT PREMULTIPLIES A MATRIX BY A HOUSEHOLDER MATRIX, THE VEGCTOR DEFINING THIS HSH MAT
HSHROWTAY POSTMULTIPLIES A MATRIX 8Y A HOUSEHOLOER MATRIX, THE VECTOR D&FINING THIS HSH MA
HSHVECMAT PREMULTIPLIES A MATRIX BY A HOUSEHOLDER MATRIX, THE VECTOR DEFINING THIS HSH MAT
HSHVECTAM POSTMULTIPLIES A MATRIX BY A HOUSEHOLOER MATRIX, THt VECTOR DEFINING THIS HSH MA
HSH2COL IS AN AUXILIARY PROCEDURE FOR THE COMPUTATION OF GENERALIZED EIGENVALUES.

HSH2RIOHW2 IS AN AUXILIARY PROCEDURE FOR THZ COMPUTATION OF GENERALIZED EIGENVALUES.
HSH2ROW3 IS AN AUXILIARY PROCEZDURE FOR THE COMPUTATION OF GENERALIZED EIGENVALUES.

HSH3CJL IS AN AUXILIARY PROCEOURE FOR THE COMPUTATION OF GENERALIZEOD EIGENVALUES.

HSH3ROWZ IS AN AUXILIARY PROCEDURE FOR THE COMPUTATION OF GENERALIZED EIGENVALUES.
HSH3RJIW3 IS AN AUXILIARY PROCEDURE FOR THE COMPUTATION OF GENERALIZED EIGENVALUES.
HYPERBOLIC COSINE FOR A REAL ARGUMENT Xo

HYPERBOLIC COSINE FOR A REAL ARGUMENT Xe

HYPERBOLIC SINE FOR A REAL ARGUMENT X

HYPERBOLIC SINE FOR A REAL ARGUMEINT X

HYPERBOLIC TANGENT FOR A REAL ARGUMENT X.

HYPERBOLIC TANGENT FOR A REAL ARGUMENT X

I(X,P+N:Q) FOR N = 0 (1) NMAX, 0 <= X <= 14 P > 0y Q > 0o,

I(XyPy@Q)} 0 <= X <=1, P > 0, Q > 0.

I(XsPyQ+N) FOR N = 0 (1) NMAX, 0 <= X <= 14 P > 0y Q > 0o
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ALUZ PRU3LEM
ALUt PROBLEM
D BY GSSNKI}
R EQUATIONSS
H OR GSSERB.

EQUATIONS AND THE

MEANS OF
HEANS OF
SOLUTION
SOLUTION
SOLUTION
SOLUTION

} BY
) BY
THIS
THIS
THIS

AN
AN
IS
1S
IS
IS

INCBEZTA COMPUTES THE

I3PPLUSN COMPUTES
IB8QPLUSN COMPUTES

INCOMGAM COMPUTES THE
INTCHS COMPUTES THE

S PERFORMS THE
E SUMMATION OF
INFNRMCOL
INFNRMMAT
INFNRMROHW

- INFNRHVEC

SUHMMATION OF A
AN ALTERNATING
CALCULATES THE
CALCULATES THE
CALCULATES THE
CALCULATES THE
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0 (1) NMAX, 0 <= X <=

IBPPLUSN COMPUTES INCOMPLETE BETA-FUNCTION RATIOS I(X4P4NsQ) FOR N =
= 0 (1) NMAX, 0 <= X <=

IBQPLUSN COMPUTES INCOMPLETE BETA-FUNCTION RATIOS I(X,PyQ¢N) FOR N
ICHCOL INTERCHANGES TWO COLUMNS OF 4 MATRIX.

ICHKOW INTERCHANGES TWO ROWS OF MATRIX.

ICHROWCOL INTERCHANSES A ROW AND A COLUMN OF A MATRIX.

ICHSEQ INTERCHANGES TWO COLUMNS OF AN UPPERTRIANGULAR MATRIX, WHICH IS STORED COLUMNKWISE I
ICHSEQVES INTERCHANGES A ROW AND A COLUMN OF AN UPPERTRIANGULAR MATRIXy WHICH IS STIRED €I
ICHVEC INTERCHANGES TWO VECTORS GIVEN IN ARRAY A(L3U} AND ARRAY A[SHIFT ¢ L 8 SHIFT + Ul
IHMPEX SOLVES AN AUTONOMOUS SYSTEM OF 1ST ORDER OIFFERENTIAL EQUATIONS ( INITIAL VALUE PROB
IMPLIZIT, EXPONENTIALLY FITTED 1ST ORDER ONE-STEP METHOD{ AUTOMATIC STEP-SIZE CONTROL IS N
IMPLICIT,s EXPONENTIALLY FITTED 1ST ORDER ONE=-STEP METHODSTHIS METHOD CAN BE USED TO SOLVE
IMPROVED ITERATIVELY AN UPPERBOJND FOR THE ERROR IN THE SOLUTION IS CALCULATED.

IMPROVED ITERATIVELY AND AN UPPERBOUND FOR THE ERROR IN THE SOLUTION IS CALCULATED.
IMPROVED ITERATIVELY,

IMPROVED ITERATIVELY,

INCBETA COMPUTES THE INCOMPLETZ BETA~FUNCTION I(X4PyQ)3 0 <= X <= 1, P > 0, Q > 0o
INCOMGAM COMPUTES THE INCOMPLETE GAMMA FJNCTIONS.

INGOMPLETE BETA-FUNCTION I(XyPsQ)3 0 <= X <= 1, P > 0, Q > 0,

INCOHPLETE BETA=FUNCTION RATIOS I(XsP#NsQ) FOR N = 0 (1) NMAX, 0 <= X <= 1, P > 0, Q > 0.
INCOMPLETE BETA-FUNCTION RATIOS I(X,P;Q¢N) FOR N = 0 (1) NMAX, 0 <= X <= 1, P > 0, Q > 0,
INCOMPLETE GAMMA FUNCTIONS,

INDEFINITE INTEGRAL OF A GIVEN CHEBYSHEV SERIES.

INFINITE SERIES WITH POSITIVE MONOTONICALLY DECREASING TERMS USING THE VAN WIJUNGAARDEN TRA
INFINITE SERIES.

INFINITY=-NORM OF A COLUMN VECTOR.

INFINITY=-NORY OF A MATRIX.

INFINITY=-NORM OF A ROW VEGTOR.

INFINITY=NORM OF A VECTOR.

INFNRMCOL CALCULATES THE INFINITY=-NORM OF A COLUMN VECTOR.
INFNRMMAT CALCULATES THE INFINITY-NORM OF A MATRIX.

INFNRMROW CALCULATES THE INFINITY=-NORM OF A ROW VECTOR.

INFNRMVEC CALCULATES THE INFINITY-NORM OF A VZCTOR.

INI SELECTS A (SUB)SET OF INTEGERS OUT OF A GIVEN SET OF INTEGERSS
INIMAT INITIALIZES A MATRIX WITH A CONSTANT,

INIMATD INITIALIZES A (CO)DIAGONAL OF A HATRIX.

INISYMD INITIALIZES A (CO)DIAGONAL JF A SYMMETRIC MATRIX,

IT IS AN AUXILIARY PROC

WHOSE UJPPERTRIANGLE IS STORED CO

ROEK
RDER
ROER
KUEK
RLER
ROER
ROEK
RDER

URDzR DIFFERENTIAL E£QUATION
ROER DIFFERZINTIAL EQUATIONS
RUER DIFFEKEINTIAL EQUATIONS
RUEFR CIFFERINTIAL EQUATIONS
OKDiR DIFFEXENTIAL EQUATION

OIFFERENTIAL
DIFFERINTIAL
DIFFERINTIAL
DIFFEFRINTIAL
CIFFERINTIAL
CIFFEKENTIAL
DIFFERENTIAL
DIFFEREINTIAL

RUER DIFFERENTIAL
ROER DIFFERENTIAL
RUEK DIFFERENTIAL
RDER DIFFERENTIAL
ROER DIFFERINTIAL
ROEKR DIFFERENTIAL

EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS
EQUAT IONS
EQUATIONS
EQUATIONS
EQUATIONS

EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS

P e e ke e e e el e e

INISYMROW INITIALIZES A ROW OF A SYMMETRIC MATRIX, WHOSE UPPERTRIANGLE IS STORED GCOLUMNKWIS
INITIAL VALUE PROBLEM ) BY MEANS OF A STABILIZED RUNGE=KUTTA METHOD WITH LIMITED STORAGE R
INITIOL VALUE PROBLEM ) BY MEANS OF A VARIABLE ORDER MULTISTEP METHOD ADAMS-MOULTON, ADAMS
INITIAL VALUE PROGLEM ) BY MEANS OF A VARIABLE ORDER TAYLOR METHOD; THIS METHOD CAN BE USE
INITIAL VALUE PRJJLEM ) BY MEANS OF A 1STy 2ND OR 3RD ORDER ONE-STEP TAYLOR METHOO; THIS o
INITIAL VALUE PROBLEM ) BY MEANS OF A 1ST, 2ND OR 3RD ORDER, EXPONENTIONALLY FITTED RUNGE-
INITIAL VALUE PROBLEM ) BY MEANS OF A 3RO ORDER MULTISTEP METHODS THIS METHOD CAN BE USED
INITIAL VALUE PRJIBLEM ) BY MEANS OF A 3RD ORDER,; EXPONENTIALLY FITTED, SEMI-IMPLICIT RUNGE
INITIAL VALUE PROBLEM ) BY MEANS OF A 5TH ORDER RUNGE-KUTTA METHGO.

INITIAL VALUE PROBLEM ) BY MEANS OF A STH ORDER RUNGE-KUTTA METHOOD.

INITIAL VALUE PROSLEM ) BY MEANS OF A 5TH ORDER RUNGE-KUTTA METHOD.

INITIAL VALUE PROBLEM ) BY MEANS OF A 5TH ORDER RUNGE=-KUTTA METHOD! THE ARC LENGTH IS INTR
INITIAL VALUE PROBLEM ) BY MEANS OF A S5TH.ORDER RUNGE-KUTTA METHOD$ THE INTEGRATION IS TER
INITIAL VALUE PROBLEM ) BY MEANS OF A 5TH ORDZIR RUNGE=KUTTA METHOO§ THIS METHOO CAN ONLY B
INITIAL VALUE PROBLEM ) BY MEANS OF A S5TH ORDIR RUNGE=KUTTA METH0OJ3 THIS METHOO GAN ONLY B
INITIAL VALUE PKOBLEM ) BY MEANS OF AN EXPONENTIALLY FITTED, 3RD ORDER RUNGE=KUTTA METHODS
INITIAL VALUE PROBLEM ) BY MEANS OF AN IMPLICIT, EXPONENTIALLY FITTED 1ST ORDER ONE-STEP M
INITIAL VALUE PROBLEM ) BY MEANS OF AN IMPLICIT, EXPONENTIALLY FITTED 1ST ORDER ONE-STEP M
INITIAL VALUE PROBLEM ) BY MEANS OF THE IMPLICIT MIDPOINT RULE WITH SMOOTHING AND EXTRAPOL
INITIAL VALUE PROBLEM )3 BY EXTRAPOLATION, APPLIED TO LOW ORDER RESULTS, A HIGH ORDER OF A
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INIMATO
INISYHD
INIMAT
INISYMROW
INIVEC

WHERE U IS A& LONG NONNEGATIVE

INTCAP DELIVERS THE
S THE SUM OF LONG NONNEGATIVE
IFFCRENCE OF LONG NONNEGATIVE
£ PRODUCT OF LONG NONNEGATIVE
KEMAINDEP. OF LONG NONNEGATIVE
EI CALCULATES THE EXPONENTIAL

INTZGRAL SI(X) AND THE COSINE
QAUKAT COMPUTES THE OEFINITE
EGRAL CALCULATES THE OEFINITE
TRICUB COMPUTES THE ODEFINITE
NTCHS CUMPUTES THE INOEFINITE
SINCOSINT CALCULATES THE SINE
RESHEL CALCULATES THE FRESHEL
TES A SEQUENCE OF EXPONENTIAL
ICHROWCOL

ICHSEQVEC

ICHCOL

ICHSEQ

ICHROM

ICHVEC

WTON POLYNOMIAL THROUGH GIVEN

ARGCOSH COMPUTES THE

ARCSINH COMPUTES THe

ARCTANH COMPUTES THE
RIDIAGONAL MATRIX BY MEANS OF
ANU EIGENVECTORS BY MEANS OF
ANL EIGENVECTIRS BY MEANS OF
HESSENBLRG MATRIX BY MEANS OF
HESSZINBtRG MATRIX BY MEANS OF
CALCULATES TH& 1-NORM OF THE
GSSINVEIRB CALCULATES THE

INITIALIZES A
INITIALIZES A
INITIALIZES A
INITIALIZES A
INITIALIZES A

INTEGZR CAPAC
INTEGERS.
INTEGERS.,
INTESERS.
INTEGERS.
INTEGRAL o
INTEGRAL
INTEGRAL
INTEGRAL
INTEGRAL
INTEGRAL
INTEGRAL
INTEGRAL SI(X
INTEGRALS C(X
INTEGRALS E(N
INTERCHANGES
INTERCHANGES
INTERCHANGES
INTERCHANGES
INTERCHANGES
INTERCHANGES

CIiX

INTERPOLATION POINTS AND

26/01/76

(CO)DIAGONAL OF A MATRIX.
(CO)DIAGONAL OF A SYMMETRIC MATRIX, WHOSE UPPERTRIANGLE IS STORED COLUMNWISE
MATRIX WITH A CONSTANT.

ROW OF A SYMMETRIC MATRIX,

WHOSE UPPERTRIANGLE IS STORED COLUMNWISE IN A ONE

VECTOR HWITH A CONSTANT.

INIVEC INITIALIZES A VECTOR WITH A CONSTANT.

INTCAP DELIVERS THE INTEGER CAPACITY.

INTCHS COMPUTES THE INDEFINITE INTEGRAL OF A GIVEN CHEBYSHEV SERIES.
INTEGER AND POWER IS THE POSITIVE ( SINGLE-LENGTH ) EXPONENT.

ITY.

be

OF A FUNCTION OF ONE
OF A FUNCTION OF ONE
OF A FUNCTION OF TWO
OF A GIVEN CHEBYSHEV
) AND THE COSINE

)} AND SI(X).
1 X) =
A ROW AND A
A ROW AND A
THWO COLUMNS
TWO COLUMNS
THO ROWS OF
THO VECTORS

CALCULATES THE OEFINITE INTEGRAL OF A FUNCTION OF ONE VARIABLE OVER A FINITE OR I

VARIABLE OVER A FINITE INTERVAL.

VARIABLE OVER A FINITE OR INFINITE INTERVAL OR OVER A NUMBER
VARIABLES OVER A TRIANGULAR DOMAIN.

SERIES.

INTEGRAL CI(X)e

THE INTEGRAL FROM 1 TO INFINITY OF EXP(=X * T}/ T®®N DT,

COLUMN OF A MATRIX.

COLUMN OF AN UPPERTRIANGULAR MATRIX, WHICH IS STORED COLUMNWISE I
OF A MATRIX.

OF AN UPPERTRIANGULAR MATRIX, WHICH IS STORED COLUMNWISE IN A ONE
MATRIX.

GIVEN IN ARRAY ACLtU] AND ARRAY ALSHIFT ¢ L 8 SHIFT ¢ Ul.
CORRESPONDING FUNCTION VALUES.

INV CALCULATES THE INVEKRSZ OF A MATRIX THAT HAS BEEN TRIANGULARLY DECOMPOSED BY DEC.

INV CALCULATES

INVL
OECINV

GSSINV
CHLDECINVZ2
CHLOECINVY

CHLINVR
CHLINVL
SYMUEGINVZ
SYMDZCaNV1
SYMINVL
SYMINVZ

YRTCINNDEY

CALCULATES
CALCULATES

CALCULATES THE 1-NORM OF

CALCULATES
CALCULATES
CALCULATES
CALCULATES
CALCULATES
CALCULATES
CALCULATES
CALCULATES
CALCULATES

THE
THE
THE
THE
THE
THE
THE
THE
THE
THE
THE
THE
THE

INVERSE ERROR FUNCTION CALCULATZIS THE INVERSE ERROR FUNCTION Y = INVERF(X)-

INVERSE HYPERBOLIC COSINE FOR A REAL ARGUMENT X.

INVERSE HYPERBOLIC SINE FOR A REAL ARGUMENT X.

INVERSE HYPERBOLIC TANGENT FOR A REAL ARGUMENT Xeo

INVERSE ITERATION.

INVERSE ITERATION.

INVERSE ITERATION.

INVERSE ITERATION.

INVERSE ITERATION.

INVERSE HATRIX.

INVERSE OF A MATRIX AND 1-NORM, AN UPPERBOUND FOR THE ERROR IN THE INVERSE MATRIX IS ALSO
INVERSE OF A MATRIX THAT HAS BEEN TRIANGULARLY DECOMPOSED BY DEC.

INVERSE OF A MATRIX THAT HAS BEEN TRIANGULARLY DECOMPOSED BY GSSELM OR GSSERB.THE 1-NORM J
INVERSE OF A MATRIX WHOSE ORDER IS SMALL RELATIVE TO THE NUMBER OF BINARY DIGITS IN THE NuU
INVERSE OF A MATRIX WHOSE TRIANGULARLY OzCOMPOSEO FORM IS OELIVERED BY GSSELM.

INVERSE JF A MATRIX.

INVERSE OF A POSITIVE DEFINITE SYMMETRIC MATRIX BY CHOLESKY’S SQUARE ROOT METHOD:; THE COEF
INVERSE OF A POSITIVE DEFINITE SYMMETRIC MATRIX BY CHOLESKY’S SQUARE ROOT METHODS THE COEF
INVERSE OF A POSITIVE DEFINITE SYMMETRIC MATRIX, IF THE MATRIX HAS BEEN DZCOMPOSED BY CHLD
INVERSE OF A POSITIVE DEFINITE SYMMETRIC MATRIX, 1F THE MATRIX HAS BEEN DECOMPOSEOD BY CHLOD
INVERSE JF A SYMMETRIC MATRIX BY A SYMMETRIC DECOMPOSITION ( WITHOUT PIVOTING )3 THE COEFF
INVERSE OF A SYMMETRIC MATRIX BY A SYMMETRIC DECOMPOSITION ( WITHOUT PIVOTING )§ THE COEFF
INVERSE OF A SYMMETRIC MATRIX, USING THE SYMMETRIC DECOMPOSITION FORMED BY SYMDEC1 OR SYMD
INVERSE OF A SYMMETRIC MATRIXy USING THE SYMMETRIC DECOMPOSITION FORMED BY SYMDECZ OR SYMD
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LSQINV CALCULATES THE

AL MATRIX BY MEANS OF INVERSE
IAGOKAL MATRIX 8Y MEANS OF QR
IAGUNAL MATRIX BY MEANS OF GR
€hVECTORS BY MEANS OF INVERSE
£NVECTORS BY MEANS OF INVERSE
MMETRIC MATRIX 8Y MEANS OF QR
MMETRIC MATRIX BY MEANS OF QR
MMETRIC MATRIX BY MEANS OF QR
€ RtALy BY MEANS OF SINGLE QR
RG MATFEIX BY MIANS OF INVERSE
£ RIAL, BY MEANS OF SINGLE QR
MATRIX B8Y MEANS OF DOUBLE QR
RG MATRiX BY MLANS OF INVERSE
OF A NON-STATIONARY 2ND ORDER
OF A NON=STATIONARY 2ND ORDER
RIS THIS SOLUTION IS IMPROVED
NS$ THIS SOLUTION IS IMPROVED
RBe THIS SOLUTION IS IMPROVED
AND THE SOLUTION IS INPROVED

LINEAR EQUATIONS OF WHICH THE
LINEAR EQUATIONS OF WHICH THEZ
JACOBNMF CALCULATES THE
JACOBNNF CALCULATES THE
JACOBNBNOF CALCULATES THE

CALCULATEZS THE MODULUS OF THE
SIANT DELIVEKS THE
LSQORTUECSOL SOLVES A LINEAR
LSQSOL SOLVES A LINEAR

GeS OF THE MATRIX OF A LINEAR
OEFFICIENT MATRIX OF A LINEAR
MAKQUARDT CALCULATES THE
GSSNEWTON CALCULATES THE

VES THE HOMOGENEOUS SYSTEM OF
GSS5SO0LLRB SOLVES A SYSTEM OF
OF THE MATRIX OF A SYSTEM OF
OLVES A TRIOIAGONAL SYSTZIM OF
OLVES A TKIOIAGONAL SYSTEM GF
MMETRIC TRIDIAGONAL SYSTEHM OF
GSSITISOL SOLVES A SYSTEM OF
DEFINITZ SYMMETRIC SYSTEM OF
OELFINITE SYMMETRIC SYSTEM OF
UDECSOLBNU SJOLVES A SYSTEM OF
SOLVES A SYMMETRIC SYSTEM OF
SOLVES A SYMMETRIC SYSTEM OF
OEFINITZ SYMMETRIC SYSTEM OF
CHLSOL1 SOLVES A SYSTEM OF
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INVERSE OF THE MATRIX S’Sy, WHERE S IS THE COEFFICIENT MATRIX OF A LINEAR LEAST SQUARES PRO
INVL CALCULATES THE INVERSE OF A MATRIX THAT HAS BEEN TRIANGULARLY OECOMPGSED BY GSSELM OR
ITERATION.

ITERATION.

ITERATION.

ITEKATION,.

ITEKATION.

ITERATION.

ITERATION.

ITERATION.

ITERATION.

ITERATION.

ITERATION.

ITERATION.

ITERATION.

ITERKATIVE METHOO.

ITERATIVE METHOD, WHICH I3 AN ACCELERATION OF RICHARDSON®S METHOD.

ITERATIVELY AN UPPERBOUND FOR THE ERROR IN THE SOLUTION IS CALCULATED.

ITERATIVELY ANDO AN UPPERBOUND FOR THE ERROR IN THE SOLUTION IS CALCULATED.

ITERATIVELY,.

ITERKATIVELY.

ITISOL SOLVES A SYSTEM OF LINEAR EQUATIONS WHOSE MATRIX HAS BEEN TRIANGULARLY DECOMPOSED B
ITISOLEKRB SOLVES A SYSTEM OF LINEAR EQUATIONS WHOSE MATRIX HAS TRIANGULARLY DECOMPOSED BY
IXPFIX IS AN AUXILIARY PROCEDURE FOR THE COMPUTATION OF INCOMPLETE BESSELFUNCTIONS.

IXQFIX IS AN AUXILIARY PROCEOURE FOR THE COMPUTATION OF INCOHPLETE BESSELFUNCTIONS.
JACOBIAN ( BEING A BAND MATRIX ) IS GIVEN.

JACOBIAN IS A BAND MATRIX,

JACOBIAN MATRIX OF AN N-DIMENSIONAL FUNCTION OF M VARIABLES USING FORWARD DIFFERENCES.
JACOBIAN MATRIX OF AN N=DIMENSIONAL FUNCTION OF N VARIABLES USING FORWARD DIFFERENCES.
JACOBIAN MATRIX OF AN N=OIMENSIONAL FUNCTION OF N VARIABLES, IF THE JACOBIAN IS KNOKWN TO 8
JACOBNBNIF CALCULATES THE JACOBIAN MATRIX OF AN N-DIMENSIONAL FUNCTION OF N VARIABLES, IF
JAGOBNMF CALCULATES THE JACOBIAN MATRIX OF AN N-DIMENSIONAL FUNCTION OF M VARIABLES USING
JACOBNNF CALCULATES THE JACOBIAN MATRIX OF AN N-DIMENSIONAL FUNCTION OF N VARIABLES USING
JFRAC CALCULATES A TERMINATING CONTINUED FRACTION.

LARGEST ELEMENT OF A MATRIX AND DELIVERS THE INDICES OF THE MAXIMAL ELEHENT.

LARGEST REPRESENTABLE REAL NUMBEZR.

LEAST SUUARES PROBLEM BY HOUSEHOLDER TRIANGULARIZATION WITH COLUMN INTERCHANGES AND CALCUL
LEAST SQUARES PROBLEM IF THE COEFFICIENT MATRIX HAS BEEN OECOMPOSED BY LSQORTOEC.

LEAST SQUARES PROBLEM.

LEAST SQUARES PROBLEM.

LEAST SQUARES SOLUTION OF AN OVZRDETERMINED SYSTEM OF NON-LINEAR EQUATIONS WITH MARQUARDT®
LEAST SQUARES SOLUTION OF AN OVERDETERMINED SYSTEM OF NON-LINEAR EQUATIONS WITH THE GAUSS-
LINEAR EQUATIONS A * X = 0 AND X* * A = 0, WHERc *A"™ DENOTES A MATRIX AND X" A VECTOR; (
LINEAR EQUATIONS AND CALCULATES A ROUGH UPPERBOUND FOR THE RELATIVE ERROR IN THE CALCULATE
LINEAR EQUATIONS AND CALCULATES AN UPPERBOUND FOR THE RELATIVE ERROR IN THE SOLUTION OF TH
LINEAR EQUATIONS AND PERFORMS THE TRIANGULAR DECOMPOSITION WITH PAKTIAL PIVOTING.

LINEAR EQUATIONS AND PERFORMS THE TRIANGULAR OECOMPOSITION WITHOUT PIVOTING.

LINEAR EQUATIONS AND PERFORMS THE TRIODIAGONAL DECOMPOSITION.

LINEAR £EQUATIONS AND THE SOLUTION IS IMPROVED ITERATIVELY,

LINEAR EQUATIONS BY CHOLESKY'’S SQUARE ROOT METHOD$ THE COEFFICIENT MATRIX SHOUWD BE GIVEN
LINEAR EQUATIONS BY CHOLESKY'S SQUARE ROOT METHOD; THE COEFFICIENT MATRIX SHOULD BE GIVEN
LINEAR EQUATIONS BY GAUSSIAN ELIMINATION WITH PARTIAL PIVOTING IF THE COEFFICIENT MATRIX I
LINEAR EQUATIONS BY SYMMETRIC DECOMPOSITION ( WITHOUT PIVOTING )3 THE COEFFICIENT MATRIX S
LINEAR EQUATIONS BY SYMMETRIC DZCOMPOSITION ( WITHOUT PIVOTING )j THE COEFFIGIENT MATRIX §
LINEAR EQUATIONS BY THE METHOD OF CONJUGATE GRADIENTS.

LINEAR EQUATIONS IF THE COEFFICIENT MATRIX HAS BEEN DECOMPOSED BY CHLDECLi OR CHLDECSOL1.

PAGE

34136
34235
34152
341060
34161
34156
34154
34164
34162
34163
34180
34181
341806
341930
34191
33170
33174
34253
34254
36250
34251
34250
36253
35054
35053
34430
J4431
34438
344637
34439
34439
34438
JLL37
35083
31069
30004
34135
36131
Ju134
34136
It 40
RLTYSS
36284
34243
3242
34428
34425
34422
364251
34392
34393
34322
34706
34707
34220
34391

15

207
51
111

111
113
113
113
113
113
115
115
115
115
115
225
225
53
53
53
53
53
53
187
187
217
217
213
213
213
213
213
213
(38
241
275
o5
65
63
207
219
213
71
49
45
83
83
93
53
59
59
79
281
281
95
59




KWICINDEX

CHLSOL2 SOLVES A
SYHSOULL S0LvesS A
SYMSOL2 SOLVES A
veS THE HOMJIGENEOUS
OLVES A TRIGIAGUNAL
OLVES A TRIUIAGONAL
SOL SOLVES THE
SOLELM SOLVES A
ITISOL SOLVES A
ITISOLERB SOLVES A
N THZ SOLUTION OF A
DECSOL >O0LVES A
RICHAKLSON SOLvVES A
LIMINATLON SOLVES A
GSSSOL SOLVES A

S AN OVEZROETERMINED
AN UNOEROETERMINED
SITISOLERB SOLVES A
S AN OV:ROETERMINED
AN UNDZROLTERHMINED
SOLBND SOLVES A
MMETRIC TRIGIAGINAL

SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEHM
SYSTEN
SYSTEM
SYSTEM
SYSTEM
SYSTEHM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM

OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
oF
OF
OF
OF

LSQORKTDECSOL SOLVES A

LSQSOL SOLVES A

TERCHANGES JOF THE MATRIX OF A
S THE COEFFICIENT MATRIX OF A
A POSITIVE DEZFINITE SYMMETRIC
A POSITIVE JEFINITE SYMMETRIC
FEMHERMSYM SOLVES A
FEMLAGSKEW SOLVES A

FEMLAGSYM SOLVES A

FEMLAG SOLVES A

26/01/76

LINEAR EQUATIONS IF THE COEFFICIENT MATRIX HAS BEEN DECOMPOSED BY CHLOEC2 OR CHLDECSOLZ.
LINEAR EQUATIONS IF THE COEFFICIZNT MATRIX HAS BEEN DECOMPOSED BY SYMDEC1 OR SYMOECSOL1.
LINEAR EQUATIONS IF THE COEFFICIENT MATRIX HAS BEEN DEGCOMPOSED BY SYMDEC2 OR SYMDECSOLZ.
LINEAR EQUATIONS OF EQUATIONS A * X = 0 AND X* * A = 0, WHERE *A™ DENOTES A MATRIX AND *“X*
LINEAR EQUATIONS THE TRIANGULAR DECOMPOSITION BEING GIVEN.

LINEAR EQUATIONS THE TRIANGULAR OECOMPOSITION BEING GIVEN.

LINEAR EQUATIONS WHISE MATRIX HAS BEEN TRIANGULARLY DECOMPOSED BY DEC.

LINEAR EQUATIONS WHOSE MATRIX HAS BEEN TRIANGULARLY DECOMPOSED BY GSSELM OR GSSERB.

LINEAR EQUATIONS WHOSE MATRIX HAS BEEN TRIANGULARLY DECOMPOSED BY GSSELM OR GSSERB. THIS S
LINEAR EQUATIONS WHOSE MATRIX HAS TRIANGULARLY DECOMPOSED BY GSSNRI; THIS SOLUTION IS IMPR
LINEAR EQUATIONS WHISE MATRIX I3 TRIANGULARLY. DECOMPOSED BY GSSELM.

LINEAR EQUATIJNS WHOSE ORJDER IS SMALL RELATIVE TO THE NUMBER OF BINARY OIGITS IN THE NUMBE
LINEAR EQUATIONS WITH POSITIVE REAL EIGENVALUES ( ELLIPTIC BOUNDARY VALUE PROBLEM ) BY MEA
LINEAR EQUATIONS WITH POSITIVE REAL EIGENVALUZS ( ELLIPTIC BOUNDARY VALUE PROBLEM ) BY HEA
LINEAR EQUATIONS,

LINEAR EQUATIONS.

LINEAR EQUATIONS,

LINEAR EQUATIONSS THIS SOLUTION IS IMPROVED ITERATIVELY AND AN UPPERBOUND FOR THE ERROR IN
LINEAR EQUATIONS, MULTIPLYING THE RIGHT=-HAND SIDE BY THE PSEUDO=INVERSE OF THE GIVEN MATRI
LINEAR EQUATIONSy MULTIPLYING THE RIGHT~HAND SIOE BY THE PSEUOO-INVERSE OF THE GIVEN MATRI
LINEAR EQUATIONS, THE MATRIX BEING DECOMPOSED BY DEGBND.

LINEAR EQUATIONS, THE TRIANGULAR DECOMPOSITION BEING GIVEN,

LINEAR LEAST SQUARES PROBLEM BY HOUSEHOLOER TRIANGULARIZATION WITH COLUMN INTERCHANGES AND
LINEAR LEAST SQUARES PROBLEM IF THE COEFFICIENT MATRIX HAS BEEN DECOMPOSEO BY LSQORTODEC.
LINEAR LEAST SQUARES PROBLEM.

LINEAR LEAST SQUARES PROBLEM.

LINEAR SYSTEM AND PERFORMS THE TRIANGULAR DECOMPOSITION BY CHOLESKY®S METHOO.

LINEAR SYSTEM, THE TRIANGULAR DECOMPOSITION BEING GIVEN,

LINEAR TWO-POINT BOUNDARY-VALUE PROBLEM FOR A FOURTH OROER SELF=-ADJOINT DIFFERENTIAL EQUAT
LINEAR THWO=POINT BOUNDARY=VALUE PROBLEM FOR A SECOND ORDER DIFFERENTIAL EQUATION BY A RITZ
LINEAR TWO=-POINT BOUNJARY-VALUE PROBLEM FOR A SECOND OROER SELF=-ADJOINT DIFFERENTIAL EQUAT
LINEAR THWO-POINT BOUNDARY=VALUE PROBLEM FOR A SECOND ORDER SELF-ADJOINT OIFFERENTIAL EQUAT
LINEMIN MINIMIZES A FUNCTION OF SEVERAL VARIABLES IN A GIVEN DIRECTION.

LINIGERLIVS SOLVES AN AUTONOMOUS SYSTEM OF 1ST OROER DIFFERENTIAL EQUATIONS ( INITVIAL VALUE
LINIGER2 SOLVES AN AUTONOMOUS SYSTEM OF 1ST ORDER ODIFFERENTIAL EQUATIONS ¢ INITIAL VALUE P
LNGAOD ADOS TWO DOUBLE PRZICISION NUMBERS.

LNGDIV DIVIDES TWO DJOUBLE PKRECISION NUMBERS.

LNGFULMATVEC CALCULATES BY DOUBLE PRECISION ARITHMETIC THE PRODUCT A * By WHERE A IS A GIV
LNGFULSYMMATVEC CALCJLATES B8Y J0UBLE PRECISION ARITHMETIC THE PRODUCT A * B, WHERE A IS A
LNGFULTAMVEC CALGULATES B8Y OOUBLE PRECISION ARITHMETIC THE PROOUCT A®' * B, WHERE A’ IS THE
LNGINTADD COMPUTES THE SUM OF LONG NONNEGATIVZ INTEGERS.

LNGINTOIVIDE COMPUTES THE QUOTIENT WITH REMAINDER OF LONG NONNEGATIVE INTEGERS.

LNGINTMULT COMPUTES THE PRODUCT OF LONG NONNEGATIVE INTEGERS.

LNGINTPOWER COMPUTES U**POWER, WHERE U IS A LONG NONNEGATIVE INTEGER AND POWER IS THE POSI
LNGINTSUBTRACT COMPUTES THE OIFFEZRENCE OF LONG NONNEGATIVE INTEGERS.

LNGMATMAT CALCULATES THE SCALAR PRODUCT OF A ROW OF A VECTOR AND A COLUMN VECTOR BY DOUBLE
LNGMATTAM CALCULATES THE SCALAR PROODUCT OF TWO ROW VECTORS BY DOuUBLE PRECISION ARITHMETIC.
LNGMATVEC CALCULATES THE SCALAR PRODUCT OF A VECTOR ANO A ROW VECTOR BY DOUBLE PRECISION A
LNGMUL MULTIPLIES THWO OOUBLE PRECISION NUMBERS.

LNGRESVEC CALCULATES BY DOUBLE PRECISION ARITHMETIC THE RESIDUAL VECTOR A * B ¢+ X * Cy WHE
LNGSCAPRD1 CALCULATZS THE SCALAR PRODUCT OF TWO VECTORS GIVEN IN ONE-OIMENSIONAL ARRAYSy W
LNGSEQVEC CALCULATES THE SCALAR PRODUCT OF TWO VECTORS GIVEN IN ONE-DIMENSIONAL ARRAYS, WH
LNGSUB SUBTRACTS THO OOUBLE PRECISION NUMBERS. )

LNGSYMMATVEC CALCULATES THE SCALAR PRODUCT OF A VECTOR GIVEN IN A ONE-DIMENSIONAL ARRAY AN
LNGSYMRESVEC CALCULATES BY DOUBLE PREZISION ARITHMETIC THE RESIOUAL VECTOR A * B ¢ X ® (Cy
LNGTAMMAT CALCULATES THE SCALAR PRODUCT OF TWO COLUMN VECTORS BY OOUBLE PREGISION ARITHMET
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GAMMA CALCULATES THE NATURAL
HPUTZS U**POWER, WHERE U IS A
LNGINTAGD COMPUTES THE SUM OF
CT UOMPUTES THE DIFFERENCE OF
TMULT COMPUTES THE PROOUCT OF
HE QUOTIENT WITH REHMAINOEK OF

DUPMAT COPIES A

OMPRU PREMULTIPLIES A COMPLEX
) INIMAT INITIALIZES A
ULATES THE INFINITY-NORM OF A
AT CALCULATES THE 1~NORM OF A

A ROW VECTOR TO A ROW VECTOK,

HININ
MININDER
LINENIN
RNK1MIN
FLEMIN
* PRAXIS

BESS I1 CALCULATES THE

NONeXP BESS Il CALCULATES THE
bZSS I0 CALCULATES THE

NOMEXP BESS I0 CALCULATES THE
BLSS 1APLUSN CALCULATES THE

P BcSS 1APLUSN CALCULATES THE
BESS I CALCULATES THE

NONZXP BESS I CALCULATES THE
NEXP BESS KAODL CALCULATES TH:
BESS KAD1 CALCULATES THE

P BESS KAPLUSN CALCULATES THE
BeSS KAPLJUSN GALCULATES THt
BESS K CALCULATES Thi

NONEXP BESS K CALCULATES THE
ONEXP 8B:SS K01 CALCULATES THE
BtSS K04 CALCULATES THE

P SPHEKR BESS I CALGULATES THE
SPHER BESS I CALGULATES THE

P SPHER BESS K CALCULATES THE
- SPHER BESS K CALCULATES THE
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LNGTAMVEC CALCULATES THE SCALAR PRODUCT OF A VECTOR AND A COLUMN VECTOR BY DOUBLE PRECISID
LNGVECVEC GCALCULATES THE SCALAR PRODUCT OF TWO VECTORS BY DOUBLE LENTGH ARITHMETIC.

LOG GAMMA CALCULATES THE NATURAL LOGARITHM OF THE GAMMA FUNCTION FOR POSITIVE ARGUMENTS.
LOGARITHM OF THE GAMMA FUNCTION FOR PISITIVE ARGUMENTS.

LONG NONNEGATIVE INTEGER AND POWER IS THE POSITIVE ( SINGLE-LENGTH ) EXPONENT.

LONG NONNEGATIVE INTEGERS.

LONG NONNEGATIVE INTEGERS.

LONG NONNEGATIVE INTEGERS.

LONG NONNEGATIVE INTEGERS.

LSQDGLINV CALCULATES THE DIAGONAL ELEMENTS OF THE INVERSE OF M*M, WHERE M IS THE COEFFICIE
LSQINV CALCULATES THE INVERSE OF THE MATRIX S’S, WHERE S IS THE COEFFICIENT MATRIX OF A LI
LSQORTDEC DELIVERS THE HOUSEHOLDER TRIANGULARIZATION WITH COLUMN INTERCHANGES OF THE MATRI
LSQORTDECSOL SOLVES A LINEAR LEAST SQUARES PROBLEM BY HOUSEHOLDER TRIANGULARIZATION WITH C
LSQSOL SOLVES A LINEAR LEAST SQUARES PROBLEM IF THE COEFFICIENT MATRIX HAS BEEN DECOMPOSED
LUPZERORTPOL GALCULATES A NUMBER OF ADJACENT UPPER OR LOWER ZEROS OF AN ORTHOGONAL POLYNOM
MARQUARDT CALCULATES THE LEAST SQUARES SOLUTION OF AN OVERDETERMINED SYSTEM OF NON=LINEAR
MATMAT s= SCALAR PRODUCT JF A ROW VECTOR AND A COLUMN VECTOR.

MATRIX INTO ANOTHER MATRIX.

MATRIX WITH A TOMPLEX HOUSEHMOLDER MATRIX.

MATRIX WITH A CONSTANT.

MATRIX,

HATRIX. :

MATTAM 1= SCALAR PRODUCT OF A RON VECTOR AND A ROW VECTOR.

MATVEC 3= SCALAR PRIDUCT OF A ROW VECTOR ANO A VECTOR.

MAXELYROA ADDS A CONSTANT TIMES A ROW VECTOR TO A ROW VECTOR, MAXELMROWS=THE SUBSCRIPT oF
MAXELMROWS=THE SUBSCRIPT OF AN ELEMENT OF THE NEW ROW VECTOR WHICH IS OF MAXIMUM ABSOLUTE
MBASE DELIVERS THE BASE OF THE ARITHMETIC OF THE COMPUTOR.

MINIHIZES A FUNCTION OF ONE VARIABLE IN A GIVEN INTERVAL.

MINIMIZES A FUNCTION OF ONE VARIABLE IN A GIVEN INTERVAL, USING VALUES OF THE FUNCTION AND
MINIMIZES A FUNCTION OF SEVERAL VARIABLES IN A GIVEN DIRECTION.

MINIMIZES A FUNCTION OF SZVERAL VARIABLES.

MINIMIZES A FUNCTION OF SEVERAL VARIABLES.

MINIMIZES A FUNCTION OF SEVERAL VARIABLES,

MININ MINIMIZES A FUNCTION OF ONE VARIABLE IN A GIVEN INTERVAL.

MININDER MINIMIZES A FUNCTION OF ONE VARIABLE IN A GIVEN INTERVAL, USING VALUES OF THE FUN
MINMAXPOL GALCULATES THE COEFFICIENTS OF THE POLYNOMIAL THAT APPROXIMATES A FUNCTION, GIVE
MODIFIED BESSEL FUNCTION OF THE 1ST KIND OF ORDER ONE.

MODIFIED BESStL FUNCTION OF THE 1ST KIND OF ORDER ONE$ THE RESULT IS MULTIPLIED BY EXP(-4AB
MOGIFIED BESSEL FUNCTION JF THE 1ST KIND OF DRDER ZERO.

MODIFIED BESSEL FUNCTION OF THE 1ST KIND OF ORDER ZERO; THE RESULT IS HULTIPLIEO BY EXP(-A
MODIFIED BESSEL FUNCTIONS OF THE 1ST KIND OF ORDER A¢Ny, N=0yoceesNHAX 5 A>=0 AND AGUMENT X
MODIFIED BESSEL FUNCTIONS OF THZ 1ST KIND OF ORDER A+Ny N=0jse00yNMAX 5 A>=0 AND ARGUMENT X
MODIFIED BESSEL FUNCTIONS OF THE 1ST KIND OF ORDER L { L = DyeeosN o

MOGIFIED BESSEL FUNCTIONS OF THE 1ST KIND OF ORODER L ( L = Oyees9N )3 THE RZSULT IS MULTIP
MODIFIED BESSEL FUNGTIONS OF THE 3RD KIND OF ORDER A AND A+1, A>=0 AND ARGUMENT X, X>0, MU
MOULIFIED BESSEL FUNCTIONS OF THE 3RD KIND OF ORDER A AND A+1, A>=0, AND ARGUMENT X, X>0.
MOUIFIED BESSEL FUNCTIONS OF TH: 3RD KIND OF ORDER A#Ny N=0seees NMAX 5 A>=0 AND ARGUMENT X
MOODIFIED BESSEL FUNCTIONS OF THE 3RD KIND OF ORDER A+4N, N=0,.s.9NMAX » A>=0, AND ARGUMENT
MODIFIED BESSZL FUNCTIONS OF THE 3RD KIND OF ORDER L ( L = OjyeeeeN ) WITH ARGUMENT X, X >
MOUIFIED BESSEL FUNCTIONS OF THE 3RD KIND OF ORDER L ( L = OyeeeyN ) WITH ARGUMENT X, X>03
MODIFIED BESSEL FUNCTIONS OF THE 3RD KIND OF ORDER ZERO AND ONE WITH ARGUMENT X, X>0} THE
MODIFIED BESSEL FUNCTIONS OF THE 3RD KIND OF ORDERS ZERO AND ONE WITH ARGUMENT X, X > 0.
MODIFIED SPHERICAL BESSEL FUNCTIONS OF THE 4ST KIND MULTIPIED BY EXP(=X)2 ILK+.51(X)*SQRT{
MODIFIED SPHERICAL BESSEL FUNGCTIONS OF THE 1ST KIND: ICK#.5)(X)*SQRT(PI/(2%X))y K=0seeesN
MODIFIED SPHERICAL BESSEL FUNCTIONS OF THE 3RO KIND MULTIPLIED BY EXP(¢X)3 KI{I*e51(X)¥SQRT
MODIFIED SPHERICAL BESSEL FUNCTIONS OF THZ 3RD KIND? K{I®e5)(X)*SQRTLPI/(2%X))p I=0yeeesN
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CGMABS CALCULATES THE

MULCOL STORES A CONSTANT
MULROW STORES A CONSTANT
MULVEC STORES A CONSTANT
COLCST

COMCOLCST

COMROHCST

~ ROMCST

LNGHUL

DPMUL

LEM ) BY MEANS OF A 3RD ORDER

LOG GAMMA CALCULATES THE
OF THE 2NO XKIND ( ALSO CALLED

NSFORMS A POLYNOMIAL FROM THE
QUANc HBND SOLVES A SYSTEM OF
QUANEWBNDO1 S0LVES A SYSTEM OF
F AN OVeRODETERMINED SYSTEM OF
F AN OVEROETERMINED SYSTEM OF

RHCOL CALCU.ATES THE INFINITY=~
ONENRMOGL CALCULATES THE 1~
CHPM CALCULATES THE EUCLIUEAN
RMMAT CALCULATES THE INFINITY=-
ONE NRMMAT CALCULATES THE t-
RMROUW CALCULATES THE INFIHNITY=-
ONENRMKON CALCULATES THE 1=~
RMVEC CALCULATES THE INFINITY-
ONZNKMVEC CALCULATES THE 1~
POSITION AND CALCULATES THE 1=
ONENRMINYV CALCULATES THE 1=
THE INVERSE OF A MATRIX AND 1=
ROERPOL EVALUATES THE FIRST K
COMSCL

scLcoM

REASCL
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MODIFIED TAYLOR SOLVES A SYSTEM OF 1ST ORCGER DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLE
HODULUS OF A COMPLEX NUMBER.

MULCOL STORES A CONSTANT MULTIPLIED BY A COLUMN VECTOR INTO A COLUMN VECTOR.

MULROW STORES A CONSTANT MULTIPLIED BY A ROW VECTOR INTO A ROW VECTOR.

MULTIPLIZD BY A COLUMN VECTOR INTO A COLUMN VECTOR.

MULTIPLIZD BY A ROW VECTOR INTO A ROW VECTOR.

MULTIPLIED BY A VECTIR INTO A VECTOR.

MULTIPLIZS A COLUMN VEGTOR BY A CONSTANT,

MULTIPLIES A COMPLEX COLUMN VEGTOR BY A COMPLEX NUMBERe

MULTIPLIES A COMPLEX ROW VECTOR BY A COMPLEX NUMBER.

MULTIPLIES A ROW VECTOR BY A CONSTANT.

MULTIPLIES TWO DOUBLE PRECISION NUMBERS.

MULTIPLIEZS THO SINGLE PRECISION NUMBERS TO A DOUBLE PRECISION PRODUCT. .
MULTISTEP METHOD; THIS METHOD CAN BE USED TO SOLVE STIFF SYSTEMS.

MULTISTEP SOLVES A SYSTEM OF 1ST OROER ODIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY
MULVEC STORES A CONSTANT MULTIPLIED BY A VECTOR INTO A VECTOR.

NATURAL LIGARITHM OF THE GAMMA FUNCTION FOR POSITIVE ARGUMENTS.

NEUMANN®’S FUNCTIONS ) OF ORUER A AND A¢1 ( A>=0 ) AND ARGUMENT X>0.

NEWSRN TRANSFOKMS A POLYNOMIAL FROM THE NEWTON FORM INTO THE GRUNERT FORM.

NZWTON CALCULATES THE COEFFICIENTS OF THE NEWTON POLYNOMIAL THROUGH GIVEN INTERPOLATION PO
NEWTON FORM INTO THE GRUNERT FORMe

NON=LINEAR EQUATIONS OF WHICH THE JACOBIAN ( BEING A BAND MATRIX )
NOM-LINEAR EQUATIONS OF WHICH THE JACOBIAN IS A BAND MATRIX.
NON=LINEAR EQUATIONS WITH MARQUARDT’S METHOD.

NON-LINEAR EQUATIONS WITH THE GAUSS=NEWTON METHOD.

NONEXP BESS I CALCULATES THE MODIFIED BESSEL FUNGTIONS OF THE 1ST KIND OF OROER L ( L = 0,
NONEXP BESS IAPLUSN CALCULATES THE MOOIFI:ZD BZSSEL FUNCTIONS OF THE 1ST KIND OF OIDER A#N,
NONEXP BZSS I0 CALCULATES THE MODIFIED BESSEL FUNCTION OF THE 1ST KIND OF ORDER ZERO3 THE
NONEXP BESS I1 CALCULATES THE MODIFIED BESSEL FUNCTION OF THE 1ST KIND OF ORDER ONE§ THE R
NONEXP BESS K CALCULATES THE MODIFIED BESSEL FUNCTIONS OF THE 3RO KINO OF ORDER L ( L = 0y
NONEXP BESS KAPLUSN CALCULATES THE MOODIFIED BESSEL FUNCTIONS OF THE 3RD KIND OF ORDER A¢N,
NONEXP BZSS KAOL CALCULATES THE HMODIFIED BESSEL FUNCTIONS OF THE 3RD KIND OF ORDER A AND A
NONEXP BESS K01 CALCULATES THE MODIFIED BESSEL FUNGCTIONS OF THE 3RO KIND OF ORDER ZERO AND
NONEXP ENX COMPUTES A SEQUENCE OF INTEGRALS EXP(X) * E(N,X).

NONEXP SPHER BESS I CALCULATES THE MODIFIED SPHERICAL BESSEL FUNCTIONS OF THE 1ST KINO MUL
NONEXP SPHER BESS K CALCULATES THE MOOIFIED SPHERICAL BESSEL FUNCTIONS OF THE 3RD KIND HUL
NONEXPERFC COMPUTES ERFC(X) * EXP(X*X).,

IS GIVEN.

NORDERPOL EVALUATES THE FIRST K NORMALIZED DERIVATIVES OF A POLYNOMIAL ( I.E. J=TH DERIVAT
NOKkM OF A COLUMN VECTOR.

NOKM OF A COLUMN VECTOR.

NORM OF A COMPLEX MATRIX WITH LN LOWER CODIAGONALS.

NORM OF A MATRIX.

NORH JF A MATRIX.

NORM OF A ROW VECTOR.

NORM JF A ROW VECTOR.

NORM OF A VECTOR.

NORM OF A VEICTOk.

NORM OF THE INVERSE MATRIX.

NORM JF THE INVERSE OF A MATRIX WHOSE TRIANGULARLY DECOMPOSED FORM IS DELIVERED BY GSSELM.
NOkMy AN UPPERBOUND FOR THE ERROR IN THE INVERSE MATRIX IS ALSO GIVEN,

NORMALIZED DERIVATIVES OF A POLYNOMIAL ( I.Es J=TH DERIVATIVE/(J FACTORIAL) )y J=0plsesesK
NORMALIZES REAL AND COMPLEX EIGENVECTORS.

NORMALIZES THE COLUMNS OF A COMPLEX MATRIX.

NORMALIZES THE COLUMNS OF A TWO-DIMENSIONAL ARRAY,

ONENRMCOL CALCULATES THE 1=NORM OF A COLUMN VZCTOR.

ONENRHMINV CALCULATES THE 1-NORM OF THE INVERSE OF A MATRIX WHOSE TRIANGULARLY DEGOMPOSED F
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THE
THE
THE

BESS Ji CALCULATES

BESS JO CALCULATES

BESS J CALCULATES

BESS Y CALCULATES THE

BESS Y01 CALCULATES THE

OL CALCULATES ALL ZEROS OF AN
NT UPFER Ok LOWER ZEROS OF AN
UMBER OF ADJACENT ZEROS OF AN
S DECOMPISITION AND SOLVES AN
SOLSVDOVR SOLVES AN

LEAST SQUARES SOLUTION OF AN
LEAST SQUARES SOLUTION OF AN

PEIDE ESTIMATES UNKNOWN
OSITIOH WITH4 A COMBINATION JF
TRIANGULAR OECOMPOSITION WITH

BAKCOMHES
SIAN ELIMINATION WITH PARTIAL
AR UECOMPOSITION WITH PARTIAL
ATION OF PARTIAL AND COHMPLETE

ATES OF A COMPLEX NUMBER INTD
K HORMALIZED DERIVATIVES OF A
NEWOGRN TRANSFORMS A

LATLS THE COEFFICIENTS OF THE
HE COEFFICIENTS OF THE NEWTON
ROS CALCULATES ALL ZEROS OF A
ES ALL ZZIRCS OF AN ORTHOGONAL
LOKER ZEROS OF AN ORTHOGONAL
JACINT ZEROS OF AN ORTHOGONAL
CHEPOL EVALUATES A CHEBYSHEV
POL EVALUATES A

THE FIRST K DERIVATIVES OF A
HEPOL EVALUATES ALL CHEBYSHEV
E CHOLESKY DECOMPOSITION OF A
LCULATES THE OCTERMINANT OF A
CHLOECSOLBND SOLVES A
CHLSOLBND SOLVES A
CALCULATES THt INVERSE OF A
CALCULATES THE INVERSE OF A
CHOLESKY DECOMPOSIVION OF A
CHOLESKY JECOMPOSITION OF A
CALCULATES THE INVERSE OF A
A

[}

A

A

A

A

M

A MMeN

CALCULATES THE INVERSE OF
LOCULATES THE DETERMINANT OF
LATES OF THE OETERMINANT OF
CALOECSOL2 SOLVES
CHLDECSOL1 SOLVES
GONJ GRAD SOLVES
HSHVECTA

ONENRMMAT CALCULATES THE 1-NORM
ONENRMROW CALCULATES THE 1-NORH
ONENRMVEC CALCULATES THE 1-NORM
ORDINARY BESSEL FUNCTION OF THE
ORDINARY BESSEL FUNCTION OF THE
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OF A MATRIX.

OF A ROW VECTOR.

OF A VECTORK.

1ST KIND OF ORDER ONEe
1ST KIND OF ORDER ZERO.

ORLINARY BESSEL FUNCTIONS OF THE
ORDINARY BESSEL FUNCTIONS OF THE
ORDINARY BESSEL FUNCTIONS OF THE
ORTHOGONAL POLYHOMIAL.
ORTHOSONAL POLYNOMIAL.
ORTHOGONAL POLYNOMIAL.
OVERDETERIMINED SYSTEM OF LINEAR EQUATIONS.

OVERDETERMINED SYSTEM OF LINEAR EQUATIONS, MULTIPLYING THE RIGHT=-HAND SIDE BY THE PSEUDO-I
OVERDETERMINED SYSTEM OF NON-LINEAR EQUATIONS WITH MARQUARDOT’S METHOD.

OVERDETERMINED SYSTEHM OF NON=LINEAR EQUATIONS WITH THE GAUSS~-NEWTON METHOO.

OVERFLOW TESTS WHETHER A VALUE IS AN OVERFLOW VALUE.
PARAMETERS IN A SYSTEM OF 1ST ORDER DIFFERENTIAL EQUATIONS?
PARTIAL AND COMPLETE PIVOTING.

PARTIAL PIVOTING.

PEIDE ESTIMATES UNKNOWN PARAMETERS IN A SYSTEM OF 4ST ORDER DIFFERENTIAL EQUATIONS$ THE UN
PERFORMS THE BACK TRANSFORMATION CORRESPONOING TO HSHCOMHES.

PI DELIVERS A FULL PRECISION APPROXIMATION TO PI=CA 3eiless

PIVOTING IF THE COEFFICIENT MATRIX IS IN BAND FORM AND IS STORED ROWWISE IN A ONE-DIMENSID
PIVOTING. :

PIVOTING,

POL EVALUATES A POLYNOMIAL.

POLAR COJRDINATES.

POLYNOMIAL ( I+E. J-TH DERIVATIVE/(J FACTORIAL) )y J=0s140e09K <= DEGREE.

POLYNOMIAL FROM THE NEWTON FORM INTO THE GRUNZRT FORMe

POLYNOMIAL THAT APPROXIMATES A FUNCTION, GIVEN FOR DISCRETE ARGUHMENTS, SUCH THAT THE INFIN
POLYNOMIAL THROUGH GIVEN INTERPOLATION POINTS AND CORRESPONDING FUNCTION VALUES.
POLYNDMIAL WITH REAL COEFFICIENTS.

1ST KIND OF ORDER L ( L = OsseoyN Jo
2ND KIND OF ORDER L ( L = OyooeesN } WITH ARGUMENT X, X> 0
2ND KIND ORDER ZERO AND ONE WITH ARGUMENT X35 X > 0.

THE UNKNOWN VARIABLES MAY APPE

POLYNOMIAL,

POLYNOMIAL.

POLYNOMIAL.

POLYNOMIAL.

POLYNOMIAL,

POLYNOMIAL,

POLYNOMIALS UP T3 A CERTAIN DEGREE.

POLZEROS CALCULATES ALL ZZROS OF A POLYNOMIAL WITH REAL COEFFICIENTS.

POSITIVE DEFINITE SYMMETRIC BAND MATRIX.

POSITIVE OEFINITE SYMMETRIC BAND MATRIX.

POSITIVE DEFINITE SYMMETRIC LINEAR SYSTEM AND PERFORMS THE TRIANGULAR DECOMPOSITION BY CH)
POSITIVE OEFINITE SYMMETRIC LINEAR SYSTEM, THE TRIANGULAR DECOMPOSITION BEZING GIVEN.
POSITIVE DEFINITE SYMMETRIC MATRIX BY CHOLESKY’S SQUARE ROOT METHOO; THE COEFFICIENT MATRI
POSITIVE DEFINITE SYMMETRIC MATRIX BY CHOLESKY'S SQUARE ROOT METHOD: THE COEFFICIENT MATRI
POSITIVE DEFINITE SYMMETRIC MATRIX WHOSE UPPER TRIANGLE IS GIVEN COLUMNWISE IN A ONE-DIMEN
POSITIVE OEFINITE SYMMETRIC MATRIX WHOSE UPPER TRIANGLE IS GIVEN IN A TWO-DIMENSIONAL ARRA
POSITIVE DEFINITE SYMMETRIC MATRIX, IF THE MATRIX HAS BEEN DECOMPOSED BY CHLOEC1 OR CHLOEC
POSITIVE OEFINITE SYMMETRIC MATRIX, IF THE MATRIX HAS BEEN DECOMPOSED BY CHLDEC2 OR CHLDEC
POSITIVE DEFINITE SYMMETRIC MATRIX, THE CHOLESKY DECOMPOSITION BEING GIVEN COLUMNWISE IN A
POSITIVE OEFINITE SYMMETRIC MATRIX, THE CHOLESKY DECOMPOSITION BEING GIVEN IN A TWO=-DIMENS
POSITIVE DEFINITE SYMMETRIC SYSTEM OF LINEAR ZQUATIONS BY CHOLESKY®S SQUARE ROOT METHOOD; T
POSITIVE ODEFINITE SYMMETRIC SYSTEM OF LINEAR EQUATIONS BY CHOLESKY®S SQUARE ROOT METHOOD: T
POSITIVE DEFINITE SYMMETRIC SYSTEM OF LINEAR EQUATIONS BY THE HMETHOD OF CONJUGATE GRADIENT

POSTHMULTIPLIES A MATRIX BY A HOUSEHOLDER MATRIXs THE VECTOR DEFINING THIS HSH MATRIX BEING

PAGE

31068
31066
31065
35161
35160
35162
35164
35163
31362
31363
31304
34281
34280
34440
J4b4l
30008
Jbbay
34231
36300
Jubbl
34367
30006
36322
34300
34231

31040 -

43wy
31242
31050
36022
36010
34500
313062
31363
31364
31042
31040
31243
31043
34500
34330
34331
34333
346332
J4602
JL4L03
34311
34310
34401
36400
34313
34312

. 34392

34333
34220
31873

19

241
241
241
253
253
253
253
253
211
211
211

67

67
219
219
275
259

45

45
259
107

245
245
229
209
85
867
83
89
b1
bl
55
55
b1
o1
57
57
59
59
g5
269




KWICINDEX ' 26/01/76 ‘ PAGE 20

HSHCOLTAHM POSTHULTIPLIES A MATRIX BY A HOUSEHOLDER MATRIX, THE VECTOR DEFINING THIS HSH MATRIX BEING 31074 269
HSHRONWTAM POSTHULTIPLLES A MATRIX BY A HOJSEHOLDER MATRIX, THE VECTOR DEFINING THIS HSH MATRIX BEING 31075 263

PSTTFMMAT CALCULATES THE POSTMJULTIPLYING MATRIX FROM THE DATA GENERATED BY HSHREABIO. 34261 109

L FORM, BY PREMULTIPLYING AND POSTMULTIPLYING WITH ORTHOGONAL MATRICES. 34260 109
PRAXIS MINIMIZES A FUNCTION OF SEVERAL VARIABLES. 34432 233

€ DELIVERS A FULL PRECISION APPROXIMATION TD E=CA 2.718440 30007 273

PI DELIVERS A FULL PRECISION APPROXIMATION TO PI=CA Jelboese 30000 273

UPSUB SUBTRACTS THO SINGLE PRECISION NUMBERS TO A OOJUBLE PRECISION DIFFERENCE. 31102 271
DPMUL MULTIPLIES TWO SIHNGLE PRECISION NUM3ERS TO A DOUBLE PRECISION PRODUCT. 31103 271
DPUIV DIVIOES THWO SINGLE PRECISION NUMBERS TO A DOJBLE PRECISION JUOTIENT. 31104 271
DPADD ADDS TWO SINGLE PRECISION NUMBERS TO A DOUBLE PRECISION SUHM. ' 31101 271

LNGADD ADOS TWO DOUBLE PRECISION NUMBERS. 31105 271
LNGSUB SUBTRACTS TWO DOUBLE PRECISION NUMBERS. 31106 271
LNGMUL MULTIPLIES TWO DOUBLE PRECISION NUMBERS. 31107 274
LNGOIV DIVIDES TWO DOUBLE PRECISION NUMBERS. 31108 271
HSHCOMPRD PREMULTIPLIES A COMPLEX MATRIX WITH A COMPLEX HOUSEHOLDER MATRIX. 34356 23

HSHVECMAT PREMULTIPLIES A MATRIX BY A HOUSEHOLDER MATRIX, THE VECTOR DEFINING THIS HSH MATRIX BEING 31070 269
HSHCOLMAT PREMULTIPLIES A MATRIX BY A HOJSEHOLDER MATRIX, THE VECTOR DEFINING THIS HSH MATRIX BEING 31071 269
HSHROWMAT PREMULTIPLIES A MATRIX BY A HOUSEHOLDER MATRIX, THE VECTOR DEFINING THIS HSH MATRIX BEING 31072 269

MATRIX T3 BIDLAGONAL FOKM, BY PREMULTIPLYING AND POSTMU.LTIPLYING WITH ORTHOSONAL MATRICES. 34260 109
PRETFMMAT CALCULATES THE PREMULTIPLYING MATRIX FROM THE DATA GENERATED BY HSHREABID. 34262 109

- PRETFMMAT CALCULATES THE PRzMULTIPLYING MATRIX FROM THE DATA GENERATED BY HSHREABID. 34262 109

FULMATVEC CALCULATES THE PRODUCT A * B, WHERE A IS A GIVEN MATRIX AND B IS A VECTOR. 31500 19

UBLe PRECISION ARITHMETIC THE PRODOUCT A * By, WHERE A IS A GIVEN MATRIX ANO B IS A VECTOR, 31505 285

FULSYMMATVIC CALCULATES THE PRODUCT 4 * By WHERZ A IS A SYMMETRIC MATRIXs WHOSE UPPERTRIANGLE IS STORED COLUMNWISE IN 31502 15
uslLc PRtTISION ARITHMETIC THE PROJUCT A ¢ B, WHERZ A IS A SYMMITRIC MATRIX, WHOSE UPPERTRIANGLE IS STORED COLUMNWISE IN 31507 285

FULTAMVEC CALCULATES THE PRODUCT A' * B, WHERE A’ IS THE TKANSPOSED OF THE MATRIX A AND B IS A VECTOR. 31501 15
UBLE PReCISION ARITHMETIC THE PROOUCT A¢ * B8, WHERE A* IS THE TRANSPOSED OF THE MATRIX A AND B IS A VECTOR. 31506 285
LNGINTMULT COHPUTES THE PRODUCT OF LONG NONNEGATIVE INTEGERS. 31202 261
COMMUL CALCULATES THE PRODUCT JF THWO GOMPLEX NUYBERS. 34341 37
PSDINV CALCULATES THE PSEUDO-INVERSE OF A MATRIX. 34287 73
. PSDINVSV) CALCULATES THZ 2SEUDO-INVERSE OF A MATRIXS ( THE SINGULAR VALUE DECOMPOSITION BE 3428t 73
PSODINV CALCULATES THE PSEUDJ-INVERSE OF A MATRIX. 34287 73
PSUINVSVO CALCULATES THE PSEUOD-INVERSE OF A MATRIX; ( THE SINGULAR VALUE DECOMPOSITION BEING GIVEN ). 34286 73
PSTTFMMAT CALCULATES THE POSTMULTIPLYING MATRIX FROM THE OATA GENERATED 8Y HSHREABID. 34261 109

QADRAT COMPUTES THE DEFINITE INTEGRAL OF A FUNCTION OF ONE VARIABLE OVER A FINITE INTERVAL 32070 133 .
RIDIAGONAL MATRIX BY MEANS OF QR ITERATION. 34160 1114
RIDIAGONAL YATRIX BY MEANS OF QR ITERATION. 34161 111
SYHMETRIC MATRIX BY MEANS OF QR ITERATION. 36164 113
SYMHETRIC MATRIX BY MEANS OF QR ITERATION. 341062 113
SYHMHETKIC MATKIX BY MEANS OF QR ITERATION. 34i0d 113
ARE REALy 3Y MEANS OF SINGLE QR ITERATION. 34180 115
AFE REAL, 3Y MEANS OF SINGLE QR ITEKATION. 341606 115
ERG MATRIX 8Y MEANS OF DOUBLE QR ITERATION. 36190 119
QRICOM CALCULATES THE EIGENVECTORS AND THE EIGENVALUES OF A COMPLEX UPPER-HESSENBERG MATRI 36373 121
QRIHRM CALCULATES THE EIGENVALUEZS AND EIGENVECTORS OF A COMPLEX HERMITIAN MATRIX. 34371 119
"QRISN3VA. CALCULATES THE SINGJLAR VALUES OF A GIVEN MATRIX. 34272 127
QRISNGVALBID CALCULATES THE SINGULAR VALUES OF A BIDIAGONAL MATRIX. 34270 125

QRISNGVA.DEC CALCULATES THE SINGULAR VALUES DZICOMPOSITION U # S % V°, WITH U AND V JRTHOGD 34273 127
QRISNGVALDECBID CALCULATES THE SINGULAR VALUES DECOMPOSITION OF A MATRIX OF WHICH THE BIODI 34271 125
QRISYM CALCJULATES ALL EIGENVALUES AND EIGENVESTORS OF A SYMMETRIC MATRIX BY MEANS OF QR IT 34103 113
QRISYMTRI CALCULATES THE EIGENVALUES AND EIGENVECTORS OF A SYMMETRIC TRIDIAGONAL MATRIX B8Y 34101 111

QRIVALHRM CALCULATES THE EIGENVALUES OF A COMPLEX HERMITIAN MATRIX. 34370 119
QRIVALSYMTRI CALCULATES THE EIGENVALUES OF A SYMMETRIC TRIDIAGONAL MATRIX BY MEANS OF QR I 34160 111
QRIVALSYML CALCULATES THE EIGENVALUZS OF A SYMMETRIC MATRIX BY MEANS OF QR ITERATION. 34164 113

QRIVALSYH2 CALCULATES THE EIGENVALUES OF A SYMMETRIC MATRIX BY MEANS OF QR ITERATION. 34162 113
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KHWD CALCULATES THE ROOTS OF A

COMOIV CALCULATES THE
LNGINTDIVIDE COMPUTES THE

RNK1UPD ADDS &
DAVUPD ADDS A
FLEUPD ADDS A

RECIP GAYMA CALCULATES THE

DE COMPUTES THE QUOTIENT WITH
MALLEST ( IN ABSOLUTE VALUE )
GIANT DELIVERS THE LARGEST
RESVEC CALCULATES THE

UBLE PRECISION ARITHMETIC THE
SYMRESVEC CALCULATES THE

UBLE PKECISION ARITHHETIC THE

s WHICH IS AN ACCELERATION OF
HY DIFFERENTIAL EQUATION BY A
ER DIFFERENTIAL EQUATION 8Y A
HLET BOUNDARY CONDITIONS BY A
NT DIFFERENTIAL EQUATION BY A

COHKWO CALCULATES THE
GHSHZ FINOS A COMPLEX

LATES THE SCUALAR PROOUCT OF A
MATMAT 2= SCALAR PRODUCT OF A
E SCALAR PRODUCT OF A COMPLEX
MATTAM t= SCALAR PRODUCT OF A
MATVEC 8= SCALAR PROODUCT OF A
OMROWCST MULTIPLIES A COMPLEX
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QUADRATIC EQUATION WITH COMPLEX COEFFICIENTS.

QUANEWBND SOLVES A SYSTEM OF NON-LINEAR EQUATIONS OF WHICH THE JACOBIAN ( BEING A BAND MAT
QUANEWBND1 SOLVES A SYSTEM OF NON-LINEAR EQUATIONS OF WHICH THE JACOBIAN IS A BAND MATRIX.
QUOTIZINT OF TWO COMPLEX NJMBERS.

QUOTIENT WITH REMAINDER OF LONG NONNEGATIVE INTEGERS.

QZI COMPUTES GENERALIZED EIGENVALUES AND EIGENVECTORS BY HEANS OF QZ=-ITERATIONe

QZIVAL COMPUTES GENERALIZED EIGENVALUES BY MEANS OF QZ=ITERATION.

RANK=1 MATRIX TO A SYMMETRIC MATRIX.

RANK=-2 MATRIX TO A SYMMETRIC MATRIX.

RANK=2 MATRIX TO A SYMMETRIC MATRIX.

REAEIGVAL CALCULATES THE CIGENVALUES OF A MATRIX, PROVIDED THAT ALL EIGENVALUES ARE REAL.

REAEIS1 CALCULATES THE EIGENVECTORS AND £IGtNVALUES OF A MATRIX, PROVIDED THAT THEY ARE AL
REAEIG3 CALCULATES THE EISENVECTORS AND EIGENVALUES OF A MATRIX, PROVIDED THAT THEY ARE AL
REAQRI CALCULATES ALL EIGENVALUES AND EIGENVECTORS OF A REAL UPPER=-HESSENBERG MATRIX, PROV
REASCL NORMALIZES THE COLUMNS OF A TWO-DIMENSIONAL ARRAY,

REAVALQRI CALCULATES THE ZIGENVALUES OF A REAL UPPER-HESSENBERG MATRIX, PROVIDED THAT ALL

REAVECHES CALCULATES AN EIGENVECTOR CORRESPONOING TO A GIVEN REAL EIGENVALUE OF A REAL UPP
RECIP GAMMA CALCULATES THE RECIPROCAL OF THE GAMMA FUNCTION FOR ARGUMENTS IN THE RANGE (.5
RECIPRIOCAL OF 'THE GAMMA FJUNCTION FOR ARGUMENTS IN THE RANGE [s551+5)3 MOREZOVER 00O AND EVE
ReMAINDER OF LONG NONNEGATIVE INTEGERS.

REPRESENTABLE REAL NUHMBER.
REPRESENTABLE REAL NUMBER.
RESIDUAL VECTOR A # B ¢ X
RESIDUAL VECTOR A * B ¢ X * C,
RESIDUAL VECTOR A # B ¢ X * Gy

WHERE A IS A GIVEN MATRIXs B AND C ARE VECTORS AND X IS A S
WHERE A IS A GIVEN MATRIX, B AND C ARE VECTORS AND X IS A S
HHERE A IS A SYMMETRIC MATRIX, WHOSE UPPERTRIANGLE IS STORE
RESIOUAL VECTOR A * B ¢ X ® 0y WHERE A IS A SYMMETRIC MATRIX, WHOSE UPPERTRIANGLE IS STORE
RESVEC CALCULATES THE RESIODUAL VECTOR A ®* 8 ¢ X * C, WHERE A IS A GIVEN MATRIX, B AND C AR
RICHARDSON SOLVES A SYSTEM OF LINEAR EQUATIONS WITH POSITIVE REAL EIGENVALUES ( ELLIPTIC B
RICHARDSON®S METHOD.

RITZ-GALERKIN HMETHOO.

RITZ-GALERKIN HMETHOD.

RITZ-GALERKIN METHOD.

RITZ-GALERKIN METHOD; THE COEFFICIENT OF Y* IS SUPPOSED TO BE UNITY,

RKE SOLVES A SYSTEM OF 1ST ORDER DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM )} BY MEANS
RK1 SOLVES A SINGLE 1ST ORDER DIFFERENTIAL EQUATION BY MEANS OF A 5TH ORDER RUNGE-KUTTA ME
RK2 INTEGRATES A SINGLE 2ND ORDER DIFFERENTIAL EQUATION ( INITIAL VALUE PROBLEM ) BY MEANS
RK2N SOLVES A SYSTEM OF 2ND ORDER DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEAN
RK3 SILVES A SINGLE 2ND ORDER DIFFERENTIAL EQUATION ( INITIAL VALUE PROBLEM ) BY MEANS OF
RK3N SOLVES A SYSTEM OF 2ND ORDZR DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEAN
RK&4A SOLVES A SINGLE £ST ORDER OIFFLRENTIAL EQUATION BY MEANS OF A 5TH ORDER RUNGE=-KUTTA M
RK4NA SOLVES A SYSTEM OF 1ST ORDER DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEA
RKSNA SOLVES A SYSTEM OF 1ST ORDER DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY KEA
RHKIMIN MINIMIZES A FUNCTION OF SEVERAL VARIABLES.

RNK1UPD A4DOS A RANK-1 MATRIX TO A SYMMETRIC MATRIX.

ROOTS OF A QUADRATIC EQUATION WITH COMPLEX COEFFICIENTS.

ROTATION MATRIX.

ROTCOL REPLACES TWO COLUMN VECTORS X AND Y BY TWO VECTORS CX + SY AND CY = SX.

ROTCOYCOL REPLACES TWO COMPLEX COLUMN VECTORS X AND Y BY TWO COMPLEX VECTORS CX # SY AND C
ROTCOMROW REPLACES THO COMPLEX ROW VECTORS X AND Y BY TWO COMPLEX VECTORS CX ¢ SY AND CY =
ROTROW RZIPLAGCES TWQO ROW VEGCTORS X AND Y BY TWO VECTORS CX ¢ SY AND CY = SX.

ROW OF A VEGCTOR AND A COLUMN VECTOR BY DOUBLE PRECISION ARITHMETIC.

ROW VECTOR AND A COLUMN VECTOR.

ROW VECTOR AND A COMPLEX VECTOR.

ROW VECTOR AND A ROW VECTIR.

ROW VECTOR AND A VECTOR.

ROW VEGTOR BY A COMPLEX NUMBER.
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ROWCST MULTIPLIES
£S A CONSTANT MULTIPLIED 8BY
DUPVECROW COPIES
A CONSTANT TIMES
A CONSTANT TIMES
A CONSTANT TIMES
ECROW ADDS A CONSTANT TIMES
ULATES THE INFINITY-NORM OF
UW GALCULATZS THE 1-NORM OF
TeS THE SCALAK PRODUCT OF THWO

OLP.OW ADDS
LMROW ADDS
LMROUW ADDS

P DD D>PE>EDD

EH ) BY MEANS OF A STABILIZED
ATION 8Y MEANS OF A STH ORDER
LEM ) BY MEANS OF A 5TH OKDER
LEM ) BY MEANS OF A STH ORDER
LEM ) BY MEANS OF A S5TH OxDER
OkDiRs =XPUNENTIONALLY FITTED
LLEM )} BY MEANS OF A STH ORDER
ATION BY MLANS OF A 5TH ORDER
LEM ) BY MEANS OF A STH DRDER
POHENTIALLY FITTED, 3RD ORDER
NTIALLY FITTED, SEMI-IMPLICIT
LEM ) BY MEANS OF A 5TH ORDER

ROH
RINW
ROH
ROW
ROW
RO
ROW
ROH
RONW
ROW
ROKWCST MULTIPLIES A ROW VECTOR
RUNGE-KUTTA

VECTOR
VECTOR
VECTIR
VECTOR
VECTIR
VECTOR
VECTOR
VECTOR.
VECTIR.

BY A
INTO
INTO
TO A
T3 A
T0 A
T0 A

CONSTANT.

A ROW VECTOR.
A VECTOR.
COLUMN VECTOR.
ROW VECTOR.

VECTOR.

26701776

ROW VECTORy MAXELMROW!=THE SUBSCRIPT OF AN ELEMENT OF THE NEW ROW VECTOR W

VECTORS BY DOUBLE PRECISION ARITHMETIC.

BY A CONSTANT,.

METHOD WITH LIMITED STORAGE REQUIREMENTS.

AUTOMATIC STEPSIZE CONTROL IS NOT PROVIDEDS THIS METHOD CAN BE USED T2
THE ARC LENGTH IS INTRODUCEDO AS AN INTEGRATION VARIABLES

THE INTEGRATI

LEM ) BY MEANS

OF A 5TH OROER

IS TEZRMINATEO AS SOON AS A CONDITION ON X AND Y, HWHICH
IS TERMINATEO AS SOON AS A CONDITION ON X[0)seeesXIN]
BE USED TO SOLVE STIFF SYSTEMS WITH KNOWN EIGENVALUE S
BE USED TO SOLVE STIFF SYSTEMS,

ONLY BE USED IF THE RIGHT HAND SIOE OF THE DIFFERENTIA
ONLY BE USEOD IF THE RIGHT HAND SIOE OF THE OIFFERENTIA

TAMMAT &=
TAMVEG 8=
CALCULATES THE
CALCULATES THE
MATMAT 1=
MATTAM t=
MATVEC =
CALCULATES THE
SYMMATVEG &=
CALCULATES THE
VECVEC 1=
CALCULATES THE
CALCULATES THE
CALCULATES THE
CALCULATES THE
SEQVEC =
CALCULATES THE
SCAPRD1 3=
CALCULATES THE

CONMMATVEC
LNGHATHAT

LNGTAMVED
LNGMATVEC
LNGSYMMATVEC
LNGTAMMAT
LNGYATT AN
LNGVECVEC
LN3SEQVEC
LNGSCAPRDL

UE PROBLEM FOR

UE PROBLIM FOR
UE PxOBLEM FOR

A SECOND ORDER
A SECOND JRDER
A FOURTH OROER

ORDZIF, IXFONCNTIALLY
R INTERPOLATION USING
FUNCTION DERIVED FROM
FUNCTION OERIVED FROM

FITTED,
A STURM
A STURM
A STURM

FOUSER EVALUATES A
R EVALUATES A COMPLEX

FOURIER
FOURIER

COMPLZIX ROW VECTOR AND A COMPLEX VECTOR.
ROW OF A VECTOR AND A COLUMN VECTOR B8Y DOUBLE PRECISION ARITHMETIC.

AND A COLUMN VECTOR.
AND A ROW VEGTORS

A GOLUMN VECTOR BY OOUBLE PRECISION ARITHMETIC.
A ROH OF A SYMMETRIC MATRIX, WHOSE UPPERTRIANGLE IS GIVEN C
A ROW VECTOR BY DOUBLE PRECISION ARITHMETIC..

VECTOR GIVEN IN A ONE-DIMENSIONAL ARRAY AND A ROW OF A SYMMETRIC MATRI

O0UBLE PRECISION ARITHMETIC.

ROW VECTORS BY DOUBLE PRECISION ARITHMETIC.
VECTORS BY DOUBLE LENTGH ARITHMETIC.

VECTORS GIVEN IN ONZ-DIMENSIONAL ARRAYSy
VECTORS GIVEN IN ONE=DIMENSIONAL ARRAYS,
VECTORS GIVEN IN ONt=-OIMENSIONAL ARRAYS,

WHERE THE MUTUAL SPACINGS B
WHERE THE MUTUAL SPACINGS B
WHERE THE SPACINGS OF BOTH

RUNGE-KUTTA METHOD.

RUNGE=KUTTA HMETHOD.

RUNGE=KUTTA MEZTHID.

RUNGE-KUTTA METHOD.

RUNSE-KUTTA HETHOO}S

RUNGE-KUTTA METHOD}

RUNGE=KUTTA MITHOD§ THE INTEGRATION
RUNGE-KUTTA METHOD; THE INTEGRATION
RUNGE-KUTTA METHOD; THIS METHOD CAN
RUNGE=KUTTA METHOO§F THIS METHOD CAN
RUNSE~KUTTA MZITHJ3D$ THIS METHO) CAN
RUNGE-KUTTA METHOOD3 THIS METHOD CAN
SCALAR PRIDUCT OF A COLUMN VECTOR AND A COLUMN VEGTOR.
SCALAR PRODUGT OF A COLUMN VECTOR ANDO A VECTOR.
SCALAR PRODJCT OF A

SCALAR PROOUCT OF A

SCALAR PRJIDUCT OF A ROHW VECTOR

SCALAR PRODUCT OF A ROW VICTOR

SCALAR PRODUCT OF A ROW VICTOR AND A VEGTOR.
SCALAR PRODUGT OF A VECTOR AND

SCALAR PRODUCT OF A VECTOR AND

SCALAR PRODUCT OF A VECTOR ANU

SCALAR PRODUCT OF A VECTOR AND A VECTOR.
SCALAR PRODUCT OF A

SGALAR PROOUGT OF THO COLUMN VECTORS BY
SCALAR PRODUCT OF THO

SCALAR PROOUCT OF THWO

SCALAR PRODJCT OF TWO

SCALAR PRODUCT OF TWO

SCALAK PROOUCT OF THWO

SCALAR PRODUCT OF THWO

SCAPRD1 &¢= SCALAR
SCLCOM NJORMALIZES
SELF=-ADJOINT DIFFERENTIAL
SELF-ADJIINT DIFFERENTIAL
SELF-ADJIINT ODIFFERENTIAL
SELZERORTPOL CALCULATES A
SEMI-IMPLICLIT RUNGE=-KUTTA
SEQUENCE.

SEQUENCE.

SEZQUENCE.

VECTORS GIVEN IN ONE-UIMENSIONAL ARRAYS,
PRODUCT OF TWO VECTORS GIVEN IN ONE-DIMENSIONAL ARRAYS, WHERE THE SPACIN
THE COLJMNS OF A COMPLZIX MATRIXe

EQUATION BY A RITZ-GALERKIN METHOO.
EQUATION BY A RITZ-GALERKIN METHOODS
EQUATION WITH OIKICHLET BOUNDARY CONDITIONS B8Y A RITZ-GALERKIN M
NUM3ER OF ADJACENT ZEROS OF AN ORTHOGONAL POLYNOMIAL,

METHOD S

WHERE THE SPACINGS OF BOTH

THE COEFFICIENT OF Y™ IS SUP

THIS METHOD CAN BE USED TO SOLVE STIFF SYSTEMS.

SEQVEG 8= SCALAR PRODUCT JF TWO VECTORS GIVEN IN ONE=DIMENSIONAL ARRAYS, WHERE THE MUTUAL
SERIES HWITH EQUAL SINE AND COSINE COEFFIGIENTS.

SERIES WITH REAL COEFFICIENTS.
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SINSEX EVALUATES A SINE
JOSSZk :VALUATES A CISINE
FOUSERY EVALUATES A FOURIER
FCUSER2 EVALUATES A FOURIER

1 EVALULTES A COMPLEX FOURIER
2 EVALULTES A COMPLEX FOUKIER
INTLGRAL OF A GIVEN CHEBYSHEV
EPOLSER EVALUATES A CHEBYSHEV
KMS A HERMITIAN MATRIX INTO A
REAL SYMMETRIC MATRIX INTO A
REAL SYMMETRIC MATRIX INTO A
IAGONAL TRANSFOKMATION INTO A
£S TRANSFORYS A MATRIX INTO A
GONAL HMATRIX WHICH IS UNITARY
MATRIX BY MEANS OF A OIAGONAL

SINH COMPUTES THE HYPERBOLIC
HPUTES THE INVEKSE HYPERBOLIC
SINCOSINT CALCULATES THE
SINSER EVALUATES A

26/01/76

SERIES.
SEKIES.
SEKIES,
SERIES
SERIES.
SERIES.
SEKIES.
SERIES.
SIMILAR
SIMILAR
SIMILAR
SIMILAR

REAL SYMMETRIC TRIDIAGONAL MATRIX.

TRIDIAGONAL ONE BY MEANS OF HOUSEHOLD:ZR®S TRANSFORMATION.
TRIDIAGONAL ONE BY MEANS OF HOUSEHOLOER®S TRANSFORMATION.

UNITARY UPPER-HESSENBERG MATRIX WITH A REAL NONNEGATIVE SUBDIAGONAL.
SIMILAR UPPER-HESSENBERG MATRIX BY MEANS OF WILKINSON®’S TRANSFORMATION.
SIMILAR WITH A GIVEN HERMITIAN MATRIX.

SIMILARITY TRANSFORMATION.

SINCOSFG IS AN AUXILIARY PROCEDURE FOR THE SINE AND COSINE INTEGRALS.
SINCOSINT CALCULATES THE SINE INTEGRAL SI(X) AND THE COSINE INTEGRAL CI(X).
SINE FOR A REAL ARGUMENT X.

SINE “OR A REAL ARGUMENT X.

SINE INTEGRAL SI(X) AND THE COSINE INTEGRAL CI(X)e

SINE SERIES.

SOLOVR

SOLUND
RISNGVALDECBIQ
QRISNSVALDES
QRISNGVALBIOD
QRISNGVAL

CALCULATES
CALCULATES
CALCULATES
CALCULATES
CALCULATES
CALCULATES

THE
THE
THE
THE
THE
THE

SINGUL AR
SINGULAR
SINGULAR
SINGULAR
SINGULAR
SINGUL AK

VALUES
VALUES
VALUES
VALUES
VALUES
VALUES

DECOMPOSITION AND SOLVES AN OVERDETERMINED SYSTEM OF LINEAR EQUATIONS.
DECOYPOSITION AND SOLVES AN UNDERDETERMINED SYSTEZM OF LINEAR EQUATIONS.
DECOMPOSITION OF A MATRIX OF WHICH THE BIDIAGONAL AND THE PRE- AND POSTHMUL
DECOMPOSITION U ®# S ® v°y WITH U AND vV ORTHOGONAL AND S POSITIVE DIAGONAL.
OF A BIDIAGONAL MATRIX.

JF A GIVEN MATRIX.

OWARF DELIVERS THE

€SS I CALCULATES THec MOCIFIED
£SS I CALCULATES THE MOOIFIED
SFHER B8&£SS J CALCULATES THE
€SS K CALCULATCS THE MODIFIED
ESS K CALCULATES THE MODIFIED
SPHER BESS Y CALCULATES THE
COMSQRT CALCULATES THE

ITABLE FOR THE INTEGRATION OF
S MZITHOD CAN BE USED TO SOLVE
S McTHOD CAN BE USED TO SOLVE
-3 THIS METHOD IS SUITABLE FOR

SINH COMPUTES THE HYPERBOLIC SINZ FOR A REAL ARGUMENT X.

SINSER EVALUATES A SINE SZRIESe

SHMALLEST ( IN ABSOLUTE VALUE ) REPRESENTABLE REAL NUMBER.

SNOREMEZ EXCHANGES AT MOST N+1 NUMBERS WITH NUMBERS OUT OF A REFERENCE SETS IT IS AN AUXIL
SOL SOLVES THE SYSTEM OF LINEAR EQUATIONS WHOSE MATRIX HAS BEEN TRIANGULARLY DECOMPOSED BY
SOLBND SOLVES A SYSTEM OF LINEAR EQUATIONS, THE MATRIX BEING DECOMPOSED BY DECBND.

SOLELM SOLVES A SYSTEM OF LINEAR EQUATIONS WHISE MATRIX HAS BEEN TRIANGULARLY DECOMPOSED B
SOLOVR CALCULATES THE SINGULAR VALUES DECOMPOSITION AND SOLVES AN OVERDETcRMINED SYSTEM OF
SOLSVDOVR SOLVES AN DVERDETERMINED SYSTEM OF LINEAR EQUATIONSs MULTIPLYING THE RIGHT=HAND
SOLSVDUND SOLVES AN UNDERJETERMINED SYSTEM OF LINEAR EQUATIONS, MULTIPLYING THE RIGHT-HAND
SOLSYMTRI SOLVES A SYMMETRIC TRIOIAGONAL SYSTEM OF LINEAR EQUATIONS, THE TRIANGULAR DECOMP
SOLTRI SOLVES A TRIDIAGONAL SYSTEM OF LINEAR EQUATIONS THE TRIANGULAR DECOMPOSITION BEING
SOLTRIPIV SOLVES A TRIDIAGONAL 5YSTEM OF LINZAR EQUATIONS THE TRIANGULAR DECOMPOSITION BEI
SOLUND CALCULATES THE SINGULAR VALUES DzCOMPOSITION AND SOLVES AN UNDERDETERMINEO SYSTEM D
SPHER BESS I CALCULATES THE MODIFIED SPHZIRICAL BESStL FUNCTIONS OF THE 1ST KINOS I(K+¢.5)(X
SPHER BESS J CALCULATES THE SPHERICAL BESSEL FUNCTIONS OF THE 1ST KIND® JIK#.5)(X)*SQRT(PI
SPHER BESS K CALCULATES THE MODIFIED SPHERICAL BESSEL FUNCTIONS OF THE 3RD KIND$ K{I+.5] (X
SPHER BESS Y CALCULATES THE SPHZIRICAL BZISSEL FUNCTIONS OF THE 3RD KIND$ Y[Ke«5)(X)*SQRT(PI

SPHERICAL
SPHERICAL
SPHERICAL
SPHERI CAL
SPHERICAL
SPHERICAL
SQUARE RO

STIFF SYS

BESSEL
BESSEL
BESSEL
BESSEL
BESSEL
BESSEL
OT OF A

TEMS.

FUNCTIONS
FUNCTIONS
FUNCTIONS
FUNCTIONS
FUNCTIONS
FUNCTIONS

JF
OF
OF
OF
oF
OF

THE
THE
THE
THE
THE
THE

COMPLEX NUMBER.
STIFF OIFFERENTIAL EQUATIONS.
STIFF SYSTEMS WITH KNOWN ZIGENVALUE SPECTRUM.
STIFF SYSTEMS WITH KNOWN EIGENVALUE SPECTRUM.

is7
157
1ST
3RD
3RO
3RO

KINDG MULTIPIED BY EXP(=X)8 IL(K#.51(X)*SQRT(PI/(2%X))
KINDS ILK+.5)(X)®*SQRT(PI/(2%X))y K=0se0e9N 9 WHERE I
KINDS JIK#e5)(X)*SQRT(PI/Z(2%X))y K=0yeee9sN y WHERE J
KIND MULTIPLIED BY EXP(¢+X)t K[I+e5)(X)*®SQRT(PI/(2%X)
KINDS KII#e5)(X)*SQRT(PI/Z(2*X))y I=0yeeesN » WHERE K
KINDS YUK+e51(X)*SQRT(PI/(2%X))y K=0poeesN » WHERE Y
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Mz THOD
Mt THOU
METHGD

CAN BE
CAN B:Z
CAN BE

USED TO
USED TO
USED TO
METHOD CAN BE USED TO SOLVE
MtTHOD CAN Bt USED TO SOLVE
LINEAK INTERPOLATION USING A
OF A FUNCTION DERIVED FROM A
OF A FUNCTION DERIVED FRUM A
LNGSUB

DPSUB

LNGINTADD COMPUTES THE
SUMPDSSERIES PERFORMS THE
EULER PERFORMS THE

SOLVE
SOLVE
SOLVE

unununuvny

SITiON OF A POSITIVE OEFINITE
MINANT OF A POSITIVE OEFINITE
SE OF A SYMMETRIC MATRIX BY A
"St GF A SYMMITRIC MATRIX B8Y A
SYSTIM OF LINEZAR EQUATIONS BY
SYSTZIN OF LINEAR EQUATIONS BY
SYMOECL GALCULATES THE
SYMUEC? GCALCULATES THE

NO SOLVLS A POSITIVE DEFINITE
ND SOLVES A POSITIVE OEFINITE
2 CALCULATES THZ INVERSE OF A
1 CALCULATES THE INVERSE OF A
NVEKSE OF A POSITIVE DEFINITE
NVEFSE OF A POSITIVE DEFINITE
LLULATES THE CIGENVALUES OF A
LCULATES THE EIGENVALUES OF A
NVALUES AND EIGENVECTORS OF A
TFMSYMTRI1 TRANSFORMS A REAL
TFMSYMTRI2 TRANSFORMS A REAL
( LR SUME ) EIGENVALUES OF A
( UR SOUME ) ciGENVALUES OF A
SiTiON OF A POSLITIVE QJEFINITE
SYMMETRIC DECO4POSITION OF A
SYMMETRIC OECOMPOSITION OF A
SITION OF A POSITIVE DEFINITE
NVEKSE OF A POSITIVE DEFINITE
NVERSE OF A POSITIVE DEFINITE
MINANT OF A POSITIVE ODEFINITE
MINANT OF A POSITIVE OEFINITE
LCULATES THE DETERMINANT OF A
-CALCULATES THE DETERMINANT A

26/701/76

STIFF
STIFF
STIFF
STIFF
STIFF
STURM

SYSTEMS.,
SYSTEMS.
SYSTEMS.
SYSTEMS.
SYSTEMS,
SEQUENCE.
STUKM SEQUENCE.
STURM SEQUENCE.
SUBTRACTS TWO DOUBLE PRECISION NUMBERS.

SUBTRACTS TWO SINGLE PRECISION NUMBERS TO A DOUBLE PRECISION DIFFERENCE.

SUM OF LONG NONNEGATIVE INTEGERS,

SUMHATION OF A INFINITE SERIES WITH POSITIVE MONOVONICALLY DECREASING TERMS USING THE VAN
SUMMATION OF AN ALTERNATING INFINITE SERIES.

SUMPOSSERIES PERFORMS THE SUMMATION OF A INFINITE SZRIES WITH POSITIVE MONOTONICALLY DECRE
SYMDECINVL CALCULATES THE INVERSE OF A SYMMZTRIC MATRIX BY A SYMMZTRIC DECOMPOSITION ( WIT
SYMDEZINV2 CALCULATES THE INVERSE OF A SYMMETRIC MATRIX BY A SYMMETRIC DECOMPOSITION ( WIT
SYMOECSOL1 SOLVES A SYMMETRIC SYSTEM OF LINEAR EQUATIONS BY SYMMETRIC DECOMPOSITION ( WITH
SYMDEZSOL?2 SOLVES A SYMMETRIC SYSTEM OF LINEAR EQUATIONS BY SYMMETRIC DECOMPOSITION ( WITH
SYMDECL CALCULATES THE SYMMETRIC DECOMPOSITION OF A SYMMETRIC MATRIX WHOSE UPPER TRIANGLE
SYMDEG2 CALCULATES THE SYMMETRIC DECOMPOSITION OF A SYMMETRIC MATRIX WHOSE UPPER TRIANGLE
SYMDETERML CALCULATES THE DETERMINANT OF A SYMMETRIC MATRIX, THE SYMMETRIC DECOMPOSITION B
SYMOETERM2 CALCULATES THE DETERMINANT A SYMMETRIC MATRIX, THE SYMMETRIC OZCOMPOSITION BZIN
SYMINVL CALCULATES THE INVERSE OF A SYMMETRIC MATRIXy USING THE SYMMETRIC OECOMPOSITION FO
SYMINVZ CALCULATES THE INVERSE OF A SYMMETRIC MATRIX, USING THE SYMMETRIC DECOMPOSITION FO
SYMMATVEZC 3= SCALAR PRODUCT OF A VECTOR AND A ROW OF A SYMMETRIC MATRIX, WHOSE UPPERTRIANG
SYMMETRIC BAND MATRIX.
SYMMETRIC BAND MATRIX.
SYMMETRIC DECOMPOSITION
SYMMETRIC. DECOMPISITION
SYMMETRIC DECOMPISITION ( WITHOJT PIVOTING
SYMMETRIC DECOMPISITION ( WITHOJT PIVOTING )}
SYMMETRIC DECOMPOSITION OF A SYMMETRIC MATRIX WHOSE UPPER TRIANGLE IS GIVEN COLUMNWISE IN
SYMMETRIC DECOMPOSITION OF A SYMMETRIC MATRIX WHOSE UPPER TRIANGLE IS GIVEN IN A TWO=-DIMEN
SYMMETRIC LINEAR SYSTEM AND PERFORMS THE TRIANGULAR DECOMPOSITION BY CHOLESKY’S METHOD.
SYMMETRIC LINEAR SYSTEM, THE TRIANGULAR OECOMPOSITION BEING GIVEN.

SYMMETRIC MATRIX 8Y A SYMMETRIC DECOMPOSITION ( WITHOUT PIVOTING )3 THE COEFFICIENT MATRIX
SYMMETRIC MATRIX 8Y A SYMMETRIC DECOMPOSITION ( WITHOUT PIVOTING )3 THE COEFFICIENT MATRIX
SYMMETRIC MATRIX BY CHOLESKY'’S SQUARE ROOT METHOD3 THE COZFFICIENT MATRIX GIVEN COLUYNWISE
SYMMETR1IC MATRIX BY CHOLESKY’S SQUARE ROOT METHOD; THE COEFFICIENT MATRIX GIVEN COLUMNWISE
SYMMETRIC MATRIX BY MEZANS OF QR ITERATION.

SYMMETRIC MATRIX 8Y MEANS OF QR ITERATION.

SYMMETRIC MATRIX B8Y MEANS OF QR ITERATION.

SYMMETRIZ MATRIX INTO A SIMILAR TRIDIAGONAL ONE BY MEANS OF HOUSEHOLDER®S TRANSFORMATION.
SYMMETRIC MATRIX INTO A SIMILAR TRIUIAGONAL ONE BY MEANS OF HOUSEHOLDER'S TRANSFORMATION.
SYMMETRIC MATRIX USING LINEAR INTERPOLATION OF A FUNCTION DERIVED FrOM A STURM SEQUEZNCE,
SYMMETRIC MATRIX USING LINEAR INTERPOLATION OF A FUNCTION DERIVED FROM A STURM SEQUcENCE.
SYMMETRIC MATRIX WHOSE UPPER TRIANGLE IS GIVEN COLUMNWISE IN A ONE-UIMENSIONAL ARRAY.
SYMMETRIZ MATKIX WHOSE UPPER TRIANGLE IS GIVEN COLUMNWISE IN A ONE-DIMENSIONAL ARRAY,
SYMHMETRIC MATRIX WHOSE UPPER TRIANGLE IS GIVEN IN A TWO-OIMENSIONAL AKRAY.

SYMMETKRIC MATRIX WHOSE UPPER TRIANGLE IS GIVEN IN A TWO=-DIMENSIONAL ARRAY.

SYMMETRIC MATRIX, IF THE MATRIX HAS BEEN DECOMPOSED BY CHLDECL OR CHLDECSOL1.

SYMMETRIC MATRIX, IF THE MATRIX HAS BZEN DECOMPOSED BY CHLDEC2 OR CHLDECSOLZ2.

SYMMETRIC MATRIX, THE CHOLESKY DECOMPOSITION BEING GIVEN COLUMNWISE IN A ONE~-DIMENSIONAL A
SYMMETRIC MATRIXy THE CHOLESKY DECOMPISITION BEING GIVEN IN A TWI-DIMENSIONAL ARRAY.
SYMMETRIC MATRIXy THE SYMMETRIC DECOMPOSITION BEING GIVEN COLUMNWISE IN A ONE-OIMENSIONAL
SYMMETRIC MATRIX, THE SYMMETRIC OcCOMPOSITION BEING GIVEN IN A TWO-DIMENSIONAL ARRAY.
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L1 SOLVES A POSITIVE DEFINITE

SYMOECSOL2 SOLVES A

SYMDECSOL1 SOLVES A
AD SOLVES A POSITIVE OEFINITE
CALCULATES EIGCNVECTORS OF A
CONSECUTIVE, EIGENVALUES OF A
LCULATES THe EIGENVALUES OF A

> D>
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EUSOLTKI SOLVES A TRIDIAGOHAL
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THE SYMMETRIC DECOMPOSITION FORMED BY SYMDEC1 OR SYMDECSOL1.
THE SYMMETRIC
UPPERTRIANGLE
UPPERTRIANGLE IS STORED COLUMNWISE IN A ONE-DIMENSIONAL ARRAY,
UPPERTRIANGLE

OECOMPOSITION FORMED B8Y SYMUDEC2 OR SYMDECSOLZ2,.
IS GIVEN COLUMNWISE IN A ONE-ODIMENSIGNAL ARRAY,

IS STORZO COLUMNWISE IN A ONE=DIMENSIONAL ARRAY.
EQUATIONS BY CHOLESKY’S SQUARE ROOT METHOO; THe COEFFICIENT MAT
EQUATIONS BY CHOLESKY®S SQUARE ROOT METHOD; THE COEFFICIENT MAT
EQUATIONS BY SYMHETRIC DECOMPOSITION ( WITHOUT PIVOTING )§ THE
EQUATIONS BY SYMMETRIC DECOMPOSITION ( WITHOUT PIVOTING )§ THE
EQUATIONS BY THE METHOD OF CONJUGATE GRADIENTS.

MEANS OF INVERSE ITERATION,

MEANS OF LINEAR INTERPOLATION USING A STURM SEQUENGCE.
MEANS OF QR ITERATION.

MEANS OF QR ITERATION.

LINEAR EQUATIONS AND PERFORMS THE TRIDIAGONAL DECOMPOSITIO
THE TRIANGULAR DECOMPOSITION BEING GIVEN

CALCULATES THE RESIDUAL VECTOR A * B ¢ X ® C, WHERE A IS A SYMMETRIC MATRIX, WHO
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SYSTEM OF
SYSTEM OF
EQUATIONS
EQUATIONS
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EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS
EQUATIONS
EQJATIONS,
EQUATIONS.
EQUATIONS.
EQUATIONS S
EQUATIONS,
EQUATIONS,
EQUATIONS,

LINEAR EQUATIONS IF THE COEFFICIENT MATRIX HAS BEEN DECOMPOSED
LINEAR EQUATIONS IF THE COEFFICIENT MATRIX HAS BEEN DECOMPOSED
A ® X =0 AND X* ® A = 0y WHERE "A" DENOTES A MATRIX AND ™Xx* A
AND CALCULATES A ROUGH UPPERBOUND FOR THE RELATIVE ERROR IN THE
AND CALCULATES AN UPPERBOUND FOR THE RELATIVE ERROR IN THE SOLU
AND PEZRFOIMS THE TRIANGULAR DECOMPOSITION WITH PARTIAL PIVOTING
ANO PERFORMS THE TRIANGULAR DECOMPOSITION WITHOUT PIVOTING.

AND PERFORMS THE TRIODIAGONAL OECOMPOSITION.

AND THE SOLUTION IS IMPROVED ITERATIVELY,

BY CHOLESKY’S SQUARE ROOT METHOD; THE COEFFICIENT MATRIX SHOULD
BY CHOLESKY’S SQUARE ROOT METHODS THE COEFFICIENT MATRIX SHOULOD
BY GAUSSIAN ELIMINATION WITH PARTIAL PIVOTING IF THE COEFFICIEN

BY SYMMETRIC DECOMPOSITION ( WITHOUT PIVOTING )3 THE COEFFICIEN
BY SYMMETRIC DECOMPOSITION ( WITHOUT PIVOTING )3 THE COEFFICIEN
8Y THE METHOD OF CONJUGATE GRADIENTS,.

IF THE COEFFICIENT MATRIX HAS BEEN DECOMPOSED BY CHLDECi OR CHL

IF
IF

THE COEFFICIENT MATRIX HAS BEEN DECOMPOSED BY
THE COEFFICIENT MATRIX HAS BEEN DECOMPOSED 8Y SYMDECL OR SYM
IF THE COEFFICIENT MATRIX HAS BEEN DECOMPOSED 3Y SYMDEC2 OR SYM
OF EQUATIONS A ®# X = 0 AND X’ * A = 0, WHERE “A™ DENOTES A MATR
THE TRIANGULAR DECOMPOSITION BEING GIVEN.

THE TRIANGULAR DECOMPOSITION BZING GIVEN.

WHOSE MATRIX HAS BEEN TRIANGULARLY DECOMPOSED BY
WHOSZ MATRIX HAS BEEN TRIANGULARLY DECOMPOSED BY GSSELM OR GSSE
WHOSE MATRIX HAS BEEN TRIANGULARLY OECOMPOSED 8Y GSSELM OR GSSE
WHOSE MATRIX HAS TRIANGULARLY DECOMPOSED BY GSSNRI$ THIS SOLUTI
WHOSE MATRIX IS TRIANGULARLY DECOMPOSED BY GSSELM.

WHOSE ORDER IS SMALL RELATIVE TO THE NUMBER OF BINARY DIGITS IN
WITH POSITIVE REAL EIGENVALUES ( ELLIPTIC BOUNDARY VALUE PROBLE
WITH POSITIVE REAL EIGENVALUES ( ELLIPTIC BOUNDARY VALUE PROBLE

CHLOEC2 OR CHL

O€EC.

THIS SOLUTION IS IMPROVED ITERATIVELY AND AN UPPERBOUND FOR TH
MULTIPLYING THE RIGHT=HAND SIDE BY THE PSEUDO-INVERSE OF THE G
MULTIPLYING THE RIGHT=HAND SIDE B8Y THE PSEUDO=-INVERSE OF THE 6
THE MATRIX BEING DECOMPOSED BY DECBND.
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OLVZIS A SYMMETRIC TRIDIAGONAL
QUANEWBND SOLVES A

QUANEWBNDO1 SOLVES A

SOLUTION OF AN OVEROETERMINED
SOLUTION OF AN OVERDETERMINED
IMPEX SOLVES AN AUTONOMOUS

TAN COMPUTES THE
TANH COMPUTES THE HYPERBOLIC
HPUTES THE INVEKSE HYPERBOLIC

STs 2ND OR 3RO ORDER ONE=-STEP
BY HEANS OF A VARIABLE JRDER
LUATES THE FIRST K TERMS OF A

N A VECTOR ) CORRESPONDING TO
UN COLUMNS ) CORRESPONDING TO

ANSFOFMATION CORRESPONDING TO
TFMPREVEC IN COMBINATION WITH

ANSFORMATION CORRESPONDING TO
BAKREZAHZISL PERFORMS THE B8ACK
BAKREAHEZS2 PERFORMS THE BACK

BAKLBPR. PERFORMS THE BACK
BLKCOMHES PERFORMS THE BACK
BAKHRMTRI PERFORMS THE BACK

BAKSYMTRI1 PERFORMS THE BACK
BAKSYMTRI2 PERFORMS THE BACK

RIX BY MZAN3 OF HOUSEHOLDER'S

OLLOWED BY A COMPLEX DIAGONAL

EAMNS OF A DIAGONAL SIMILARITY

ONE BY MZIANS OF HOUSEHOLDER®S

ONE BY MEANS OF HOQUSEHOLDER®S

ATRIX BY MEANS OF WILKINSON'S

HSHCOMHES

HSHCOMCOL

HSHHRMTKI

TFHMREAHES

HSHREABID

NEWGRN

CAKPOL

GSSNRI PERFORMS A

DECBND PERFORMS A

DECSYMIKI PERFORMS THE

DECTRI PERFORMS A

DESTRIPIV PERFORMS A

GSSELM PERFGRMS A

ODEC PERFORMS A

AR ZQUATIONS AND PERFOIMS THE
AR EQUATIONS AND PERFORMS THE
GSSERB PERFORNS A
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SYSTEM OF
SYSTEM OF
SYSTEM OF
SYSTEM OF
SYSTEM OF
SYSTEY 0OF

LINEAR EQUATIONS, THE TRIANGULAR DECOMPOSITION BEING GIVEN.
NON=LINEAR EQUATIONS OF WHICH THE JACOBIAN ( BEING A BAND MATRIX )
NON=LINEAR EQUATIONS OF WHICH THE JACOBIAN IS A BAND MATRIX.
NON=LINEAR EQUATIONS WITH MARQUAKDT®S METHOOD.

NON=LINEAR EQUATIONS WITH THE GAUSS~-NEWTON METHOD.

1ST ORDER DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) B8Y MEANS OF THE IMPLI
TAMMAT &= SCALAR PRODUCT OF A COLUMN VECTOR AND A COLUNN VECTOR,.

TAMve: 3= SCALAK PRIDUCT OF A COLUMN VECTOR AND A VECTOR.

TAN COMPUTES THE TANGENT FOR A REAL ARGUMENT X.

TANGENT FOR A REAL ARGUMENT X

TANGENT “OR A REAL ARGUMENT X.

TANGENT FOR A REAL ARGUMENT X

TANH COMPUTES THE HYPERBOLIC TANGENT FOR A REAL ARGUMENT X.

TAYLOR MZITHOD§ THIS METHOD GAN BE USED TO SOLVE LARGE AND SPARSE SYSTEMS, PROVIDED HIGHER
TAYLOR MITHOD3 THIS METHOD CAN BE USED TO SOLVE STIFF SYSTEMS, WITH KNOWN EIGEN VALUE SPEC
TAYLOR SERIES.

TAYPOL EVALUATES THE FIRST K TERMS OF A TAYLOR SERIES.

TFMPRZVEC IN COMBINATION WITH TFHSYMTRIZ2 CALCULATES THE TRANSFORMING MATRIX.

TFMREAHES TRANSFORMS A MATRIX INTO A SIMILAR UPPER-HESSENBERG MATRIX BY MEANS OF WILKINSON
TFMREAHES.

TFMREAHES,

TFMSYMTRI1 TRANSFORMS A REAL SYMMETRIC MATRIX INTO A SIMILAR TRIDIAGONAL ONE BY MEANS OF H
TFMSYHTRI1.

TFMSYMTRIZ2 CALCULATES THE TRANSFORMING MATRIX.

TFMSYMTRIZ2 TRANSFORMS A REAL SYMMETRIC MATRIX INTO A SIMILAR TRIDIAGONAL ONE BY MEANS OF H
TFMSYMTRIZ.
TRANSTORMATION
TRANSFORMATION
TRANSFORMATION
TRANSFORMATION
TRANSFORMATION
TRANSFOKMATION
TRANSFORMYATION
TRANSFORMATION
TRANSFORMATION
TRANSFORMATION,.
TRANSFORMATION.
TRANSFORHATION,
TRANSFORMATION,.

IS GIVEN.

¢ ON A VEGTOR ) CORRESPONDING TO TFMREAHES.

¢ ON COLUMNS ) CORRESPONDING TO TFMREAHES.

CORRESPONDING TO EQILBR.

CORRESPONDING TO HSHCOMHES.

CIRRESPONDING TO HSHHRMTRI.

CORRESPONDING TO TFMSYMTRIL.

CORRESPONDING TO TFMSYMTRIZ.

FOLLOWED BY A COMPLEX DIAGONAL TRANSFORMATION INTO A SIMILAR UNITARY UPPER-
INTO A SIMILAR UNITARY UPPER-HESSENBERG MATRIX WITH A REAL NONNEGATIVE SuBD

TRANSFORMS A COMPLEX MATRIX BY MEANS OF HOUSEHOLDZR®*S TRANSFORMATION FOLLOWED BY A COMPLEX
TKANSFORMS A COMPLEX VEGTOR INTO A VEGCTOR PROPORTIONAL TO A UNIT VECTOR.

TRANSFORYS A HERMITIAN MATRIX INTO A SIMILAR REAL SYMMETRIC TRIDIAGONAL MATRIX.

TRANSFORMS A MATRIX INTO A SIMILAR UPPER-HESSENBERG MATRIX BY MEANS OF WILKINSON®S TRANSFO
TRANSFORMS A MATRIX TO BIDIAGONAL FORM, BY PREMULTIPLYING AND POSTMULTIPLYING WITH ORTHOGO
TRANSFOKMS A POLYNOMIAL FROM THE NEWTON FOKM INTO THE GRUNERT FORM.
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OF A TRIDIAGONAL MATRIXs

OF A TRIDIAGONAL MATRIX, USING PARTIAL PIVOTING.
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TRIANGULAR DOMAIN.

TRIANGULARIZATION WITH COLUMN INTERCHANGES AND CALCULATES THE DIAGONAL OF THE INVERSE OF M
TRIANGULARIZATION WITH COLUMN INTERCHANGES OF THE MATRIX OF A LINEAR LEAST SQUARES PROBLEM
TRIANGULARLY DECOMPOSED BY DEC.

TRIAHGULARLY DECOMPOSED MATRIX..

TRIGU3 COMPUTES THE DEFINITE INTEGRAL OF A FUNCTION OF TWO VARIABLES OVER A TRIANGULAR DOM
TRIDIAGONAL MATRIX BY MEANS OF INVERSE ITERATION.

TRIDIAGONAL HATRIX BY MEANS OF LINEAR INTERPOLATION USING A STURM SEQUENCE.

TRIDIAGONAL MATRIX 8Y MEANS OF QR ITERATION.

TRIDIAGONAL HATRIX BY MEANS OF QR ITERATIDN.

TRIDIAGONAL MATRIX WHICH IS UNITARY SIMILAR WITH A GIVEN HERMITIAN MATRIX.

TRIOIAGONAL MATRIX.

TRIDIAGONAL MATRIX.

TRIDIAGONAL MATKIXe

TRIDIAGONAL MATRIX, USING PARTIAL PIVOTING,

TKIDIAGONAL ONE BY HEANS OF HOUSEHOLDER®S TRANSFORMATION.

TRIDIAGONAL ONE BY MEANS OF HOUSEHOLDER®S TRANSFORMATION.

TRIDIAGONAL SYSTEM OF LINEAR EQUATIONS ANJ PERFORMS THE TRIANGULAR DECOMPOSITION WITH PART
TRIUIAGONAL SYSTEM JF LINEAR EQUATIONS AND PIRFORMS THE TRIANGULAR DECOMPOSITION WITHOUT P
TRIOIAGONAL SYSTEM OF LINEAR EQUATIONS AND PERFORMS THE TRIDIAGONAL DECOMPOSITION.
TRIDIAGONAL SYSTEM JF LINEAR EQUATIONS THE TRIANGULAR DECOMPOSITION BEING GIVEN.
TRIUIAGONAL SYSTEM OF LINEAR EQUATIONS THE TRIANGULAR DECOMPOSITION BEING GIVEN.
TRIDIAGONAL SYSTEM OF LINEAR EQUATIONS, THE TRIANGULAR OEGOMPOSITION BEING GIVEN.
THO-POINT BOUNDARY=-VALUE PROBLEM FOR A FOURTH ORDER SELF=-ADJOINT DIFFERENTIAL EQUATION WIT
TWO-POINT BOUNDARY-VALUE PROBLEM FOR A SZCOND ORDER DIFFERENTIAL EQUATION BY A RITZ=GALERK
THO-POINT BOUNDARY-VALUE PROBLEM FOR A SECOND ORDER SELF-ADJOINT DIFFERENTIAL EQUATION BY
TWO-POINT BOUNDARY-VALUE PROBLEM FOR A SECOND ORDER SELF=ADJOINT DIFFEKENTIAL EQUATION BY
UNDERDETZRMINED SYSTEM OF LINEAR EQUATIONS,.

UNUERIJIETZRMINZD SYSTEM OF LINEAR EQUATIONS, MULTIPLYING THE RIGHT-HAND SIDE BY THE PSEUDO-
UNDERFLOW TESTS WHETHER A VALUE IS AN UNDERFLOW VALUE.

UNITARY SIMILAR WITH A GIVEN HERMITIAN MATRIX.

UNITARY UPPEK-HESSENBERG MATRIX WITH A REAL NONNEGATIVE SUBDIAGONAL.

UPPER~HESSENBERG MATRIX BY MEANS OF DOUBLZI IR ITERATION.

UPPER~HLSSENBERG MATRIX BY MEANS OF INVERSE ITERATION.

UPPER=-HESSENBERG MATRIX BY MEANS OF INVERSE ITERATION.

UPPcR-HESSENBERG MATRIX BY MEANS OF WILKINSON’S TRANSFORMATION.

UPPER=HESSENBERG MATRIX WITH A REAL NONNEGATIVE SUBDIAGONAL,

UPPER-HESSENBERG MATRIX WITH A REAL SUBDIAGONAL.

UPPER=HESSENBERG MATRIX.

UPPER=HESSENBEKG MATRIX, PROUVIDED THAT ALL cISENVALUES ARE REAL, BY MEANS OF SINGLE QR ITE
UPPER-HESSENBERG MATRIX, PROVIDED THAT ALL EIGENVALUES ARE REALy BY HEANS OF SINGLE QR ITE
UPPERBOUND FOR THE ERROR IN THE INVERSE MATRIX IS ALSO GIVEN.

UPPERBOUND FOR THZ £RROR IN THE SOLUTION IS CALCULATED.

UPPZR3OUND FOR THE ERRDR IN THE SOLUTION IS CALCULATED.

UPPERBOUND FOR THE ERROR IN THE SOLUTION OF A SYSTEM OF LINEAR EQUATIONS WHOSE MATRIX IS T
UPPER3CUND FOR THE RELATIVE ERRVR IN THE CALCULATED SOLUTION

UPPERBOUND FOR THS RELATIVE ERROR IN THE SOLUTION OF THAT SYSTEM.

VALQRICOY CALCULATES THE ZIGENVALUES OF A COMPLEX UPPER-HESSENBERG MATRIX WITH A REAL SUBD
VALSYHTRI CALCULATES ALL, OR SOME CONSECUTIVE, EIGENVALUES OF A SYMMETRIC TRIDIAGONAL MATR
VAN WIJNGAARDEN TRANSFORMATION.

VECSYMTRI CALCULATES EIGENVECTORS OF A SYMHETRIC TRIDIAGONAL MATRIX BY MEANS OF INVERSE IT
VEGTOR AND A COLUMN VECTOR BY DOUBLE PRECISION ARITHMETIC.

VECTOR ANO A ROW VEGTOR BY DOUBLE PRECISION ARITHMETIC.

VECTOR AND A VECTOR.

VECTOR INTO A COLUMN VECTOR.

VECTOR INTO A ROW VECTOR.
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VECTOR INTO A VECTOR PRDPORTIONAL TO A UNIT VECTOR.

VICTOR INTO A VECTOR.

VECTOR INTO ANOTHER VECTOR.

VECTOR TO A COLUMN VECTOR.

VECTOR TO A COMPLEX ROW VECTOR.

VECTOR TO A ROW VECTOR.

VECTOR TO A VECTOR.

VECTOR WITH A CONSTANT.

VECTOR,

VECTOR.

VECTORS 8Y DOOUBLE LENTGH ARITHMETIC.

VECVEC 8= SCALAK PRJDJCT JF A VECTOR AND A VECTOR.

WIJUNGRARDEN TRKANSFORMATION.

WILKINSON’S TRANSFORMATION,.

ZERO JDF A FUNCTION OF ONE VARIABLE USING VALUES OF THE FUNCTION AND OF ITS DERIVATIVE.
ZERO OF A FUNCTION OF ONE VARIABLE.

ZERO OF A FUNCTION OF ONE VARIABLE.

ZERGIN FINDS ( IN A GIVEN INTERVAL ) A ZERO OF A FUNCTION OF ONE VARIABLE.

ZEROINDER FINDS ( IN A GIVEN INTERVAL ) A ZERO OF A FUNCTION OF ONE VAKIABLE USING VALUES
ZEROINRAT FINDS ( IN A GIVEIN INTERVAL ) A ZEZRO OF A FUNCTION OF ONE VARIABLE.

ZEROS AND ASSOCIATED VALUES OF THE AIRY FUNCTIONS AI(Z) AND BI(Z) AND THEIR OERIVATIVES.
ZERDS OF A POLYNJDHIAL HWITVTH REAL COEFFICIENTS.

ZEROS OF AN ORTHOGOHNAL POLYNOMIAL

ZEKOS OF AN ORTHOGONAL POLYNOMIAL.

., ZEROS OF AN ORTHOGONAL POLYNOMIAL.

1=-NORY 07 A COLUMN VECTOR.

1-NORM OF A MATRIX.

1~NORM 0% A ROW VECTOR.

1-NORM OF A VEGCTOR.

1-NORY OF THE INVERSE MATRIX.

1=NORM OF THE INVERSE OF A MATRIX WHOSE TRIANGULARLY DECOMPOSED FORM IS DELIVERED BY GSSEL
1=-NOM, AN UPPERBJOUND FOR THE ERROR IN THt INVERSE MATRIX IS ALSO GIVEN.
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30001 275 HMBASE DELIVERS THE BASE OF THE ARITHMETIC OF THE COMPUTOR.

30002 275 AKREB DELIVERS THE ARITHMETIC ERRIR BOUND OF THZ COMPUTOR.

30003 275 UWARF DELIVERS THE SMALLEST ( IN ABSOLUTE VALUE ) REPRESENTABLE REAL NUMBER.
3000« 275 GiANT DELIVERS THE LARGEST REPRESENTABLE REAL NJMBER.

30005 275 INTCAP DELIVERS THE INTEGER CAPACITY.

30006 273 PI DELIVERS A FULL PRECISION APPROXIMATION TO PI=CA 3cilbeeo

30007 273 £ OtLIVERS A FULL PRECISION APPROXIMATION TO E=CA 2+718sses

30008 275 OVERFLOW TESTS WHETHER A VALUE IS AN OVERFLOW VALUE.

30009 275 UNOERFLOW TESTS WHETHER A VALUZ IS AN UNDERFLOW VALUE.

31010 1 INIVEC INITIALIZES A VECTOR WITH A CONSTANT.

31011 1 INIMAT INITIALIZES A MATKIX WITH A CONSTANT.

31012 { INIMATD INITIALIZES A (CO)DIAGONAL JF A MATRIX.,

31013 1 INISYMD INITIALIZES A (CO)DIAGONAL OF A SYMMETRIC MATRIX, WHOSE UPPERTRIANGLE IS STORED COLUMNWISE IN A ONE- DIHENSIONAL
ARRAY.

31014 1 INISYMROW INITIALIZES A ROW OF A SYMMETRIC MATRIX, WHOSE UPPERTRIANGLE IS STORED COLUMNWISE IN A ONE=DIMENSIONAL ARRAY,

31020 5 MJLVEC STORES A CONSTANT MULTIPLIED BY A VECTOR INTO A VEUTOR.

31021 5 MULROW STORES A CONSTANT MULTIPLIED BY A ROW VECTOR INTO A ROW VECTOR.

31022 5 MULCOL STORES A CONSTANT HMULTIPLIED BY A COLUMN VECTOR INTO A COLUMN VECTOR.

31030 3 DUPVLC COPIES A VECTOR INTO ANOTHER VECTOR.

31031 3 OUPVECROW COPIES A ROW VESTIR INTO A VECTOR.

31032 3 DUPROWVEC COPIES A VECTOR INTO A XOW VECTOR.

31033 3 CUPVECCOL COPIES A COLUMN VECTIR INTO A VECTOR.

31034 3 DUPCOLVEC COPIES A VECTOR INTO A COLUMN VECTOR.

31035 3 OUPMAT COPIES A MATRIX INTO ANJTHER MATRIX.

31040 245 PUL EVALUATES A PULYNOMIAL.

31042 229 CHEPJL EVALUATES A CHEBYSHEV PILYNOMIAL.

31043 229 ALLCHEPOL EVALUATES ALL GCHEBYSHEV POLYNOMIALS UP TO A CERTAIN DEGREE.

31046 229 CHEPOLSER EVALUATES A CHEBYSHEV SERIES.

31050 43 NEIWGRN TRANSFORMS A POLYNOMIAL FROM THE NEWTON FORM INTO THE GRUNERT FORH.

31061 241 INFRRMVEC CALCULATES THE INFINITY-NORM JF A VECFOR.

310062 241 INFNRMROW CALCULATES THE INFINITY-NORM OF A ROW VECTOR.

31063 241 INFNRHCOL GALCULATES THE INFINITY-NORM OF A COLUMN VECTOR.

31004 241 INFNRMHAT CALCULATEZS THE INFINITY-NORM OF A MATRIIX.

31005 241 ONENIMVEC CALCULATES THE 1-NORM OF A VEGCTIR.

31006 241 ONENRMROW CALCULATES THE 1-NORY DOF A ROW VECTOR,.

31067 241 ONENKRMCOL CALCULATES THE 1-NORM OF A COLUMN VECTOR.

31008 241 ONZINIMMAT CALCULATES THE 1-NORM OF A MATRIX.

31069 241 ABSMAXMAT CALCULATES THE HODULJS OF THE LARGEST ELEMENT OF A MATRIX AND DELIVERS THE INDICES OF THE MAXIMAL ELEMENT.

31070 209 HSHVECMAT PREMULTIPLIES A MATRIX BY A HOUSEHOLOZR MATRIX, THE VEGTOR OEFINING THIS HSH MATRIX BEING GIVEN IN A
GNE-DIMENSIONAL ARRAY.

31071 263 HSHCOLMAT PREMJLTIPLIES A MATRIX BY A HOUSEHOLDIR MATRIX, THE VECTOR DEFINING THIS HSH MATRIX BEING GIVEN AS A COLUMN IN A
TWO=UIMENSIONAL ARRAY.

31072 269 H3HROWMAT PREMULTIPLIES A MATRIX BY A HOUSEHOLDER MATRIX, THE VECTOR DEFINING THIS HSH MATRIX BEING GIVEN AS A ROW IN A
THO=-UIMENSIONAL AXRAY,

31073 263 HSHVLCTAM POSTMULTIPLIES A MATRIX BY A HOUSEHOLDER MATRIX, THE VECTOR DEFINING THIS HSH MATRIX BEING GIVEN IN A
ONE-DIMENSIONAL ARRAY,

31074 209 HSHCOLTAM POSTMULTIPLIES A MATRIX BY A HOUSEHOLJER MATRIX, THE VECTOR DEFINING THIS HSH MATRIX BEING GIVEN AS A COLUMN IN A
TAD-GIMENSIONAL ARRAY.

31075 269 HSHROWTAM POSTHMULTIPLIES A MATRIX BY A HOUSEHOLDER MATRIXy THE VECTOR DEFINING THIS HSH MATRIX BEING GIVEN AS A ROW IN A
TWO-DIMENSTONAL AKRAY.

31090 203 SINSER EVALUATES A SINE SERIES.

31091 203 COSSER EVALUATES A COSINE SERIES.

31032 203 FOUSER EVALUATES A FOURIER SERIZS WITH EQUAL SINE AND COSINE COZFFISIENTS.

31093 203 FOUSER1 EVALUATES A FOURIER SERIES,

31094 203 FOUSER2 EVALUATES A FOURIER SERIES.

31095 203 COMFOUSER EVALUATES A COMPLEX FOURIER SERIES WITH REAL GOEFFICIENTS.
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COMFOUSERY EVALUATES A COMPLEX FOURIER SERIES.

COMFOUSER2 EVALUATES A COMPLEX FOURIER SERIES.

UPAOU AODS THO SINGLE PRECISION NUMBERS TO A DOUBLE PRECISION SUM.

DPSUB SUBTRACTS TWO SIHNGLE PRECISION NUMBERS TO A DOUBLE PRECISION DIFFERENCE.

OPMUL MULTIPLIES THO SINGLE PRZICISION NUMBERS TO A DOUBLE PRECISION PROOUCT.

D221V DIVIDES TWO SINGLE PRICISION NUMBERS TO A DOUBLE PRECISION QUOTIENT.

LNGADD ADDS TWO DOUBLE PRECISION NUMBERS.

LNGSJUB SUBTRACTS TWO OOUBLE PRICISION NUMBERS.

LNGMUL MULTIPLIES TWO DOUBLEZ PRECISION NUMBERS.

LNGOIV DIVIOES TWO DOUJSLE PRECISION NUMBEKS.

COLCST MULTIPLIES A& COLUMN VECTOR BY A CONSTANT,

RUWCST MULTIPLIES A ROW VECTOR BY A CONSTANT.

LNGINTADD COMPUTES THEZ SUM OF LONG NONNEGATIVE INTEGERS.

LNGINTSUBTRACT COMPUTES THE DIFFERENCE OF LONG NONNEGATIVE INTEGERS.

LNSINTMULT COMPUTES THE PROJUCT OF LONG NONNEGATIVE INTEGERS.

LNGINTDIVIODE COMPUTES THE QUOTIENT WITH REMAINDER OF LONG NONNEGATIVE INTEGERS.

LNGINTPOWER COMPUTES U**POWER, WHERE U IS A LON5 NONNEGATIVE INTEGER AND POWER IS THE POSITIVE ( SINGLE=-LENGTH ) ZXPONENT,
TAYPOL EVALUATES THE FIRST X TERMS OF A TAYLOR SERIES.

NURDERPOL EVALUATES THE FIRST K NORMALIZED DERIVATIVES OF A POLYNOMIAL ( IeEe J=-TH DERIVATIVE/(J FACTORIAL) )}y J=0ploesesK <=
DEGREE .

DERPOL EVALUATES THE FIRST K DERIVATIVES OF A POLYNOMIAL.

INTCHS COMPUTES THE INDEZFINITE INTESGRAL OF A GIVEN CHEBYSHEV SERIES.

ALLZERORTPOL CALCULATES ALL ZEROS OF AN ORTHOGONAL POLYNOMIAL.

LUFPZZRORTPOL CALCULATES A NUMBER OF AOJACENT UPPER OR LOWER ZEROS OF AN ORTHOGONAL POLYNOMIAL.

SELZEKORTPOL CALCULATES A NJMBER OF ADJAGENT ZEROS OF AN ORTHOGONAL POLYNOMIAL.

FULMATVEC CALCULATES THE PRODUCY A * By WHERE A IS A GIVEN MATRIX AND B IS A VECTOR.

FULTAMVEC CALCULATES THE PRODUCT A* * B, WHERE A* IS THE TRANSPOSED OF THE MATRIX A AND B8 IS A VECTOR.

FULSYMMATVEC CALCULATES THE PRODUCT A * By, WHERE A IS A SYMMETRIC MATRIX, WHOSE UPPERTRIANGLE IS STORED COLUMNKISZ IN A
ONE-DIMENSIONAL ARRAY AND 8 IS A VECTOR. .

RESVEC CALCULATES THE RESIDUAL VECTOR A # B + X ® Cy WHERE A IS A GIVEN MATRIX, B AND C ARE VECTORS AND X IS A SCALAR.
SYMRESVEC CALCULATES THE RESIDJAL VECTOR A ®* B8 ¢+ X * C, WHERE A IS A SYMMETRIC MATRIXy WHOSE UPPERTRIANGLE IS STOKRED
COLUHMNWISE IN A ONE-DIMENSIONAL ARRAYy B AND C ARE VEGCTORS AND X IS A SCALAR.

LNGFULMATVEC CALCULATES 8Y DOUBLE PRECISION ARITHMETIC THE PRODUCT A * B, WHERE A IS A GIVEN MATRIX AND B8 IS A VECTOR.
LNGFULTAMVEC CALCULATES BY DOUBLE PRECISION ARITHMETIC THE PRODUCT A* ®* 8, WHERE A® IS THE TRANSPOSED OF THE MATRIX A AND B
IS A VECTOR.

LNGFULSYMMATVEC CALCULATES BY DOUBLE PRECISION ARITHMETIC THE PRODUCT A * By, WHERE A IS A SYMMETRIC MATRIX, WHOSE .
UPPERTRIANGLE IS STORED COLUMNWISE IN A ONE=-DIMENSIONAL ARRAY AND B IS A VECTOR,

LNGRESVEC CALCULATZS BY DOUBLE PRECISION ARITHMITIC THE RESIDUAL VECTOR A ¥ B ¢ X # C, WHERE A IS A GIVEN MATRIX, B AND C ARE
VECTORS AND X IS A SCALAR.

LNGSYMRESVEC CALCULATES BY DOUBLE PRECISION ARITHMETIC THE RESIDUAL VECTOR A * B ¢ X ¥ G, WHERE A IS A SYMMETRIC MATRIX,
WHOSE UPPERTRIANGLE IS STORED COLUMNWISE IN A ONE-DIMENSIONAL ARRAY, B AND C ARE VECTORS AND X IS A SCALAR.

EULER PERFORMS THE SUMMATION OF AN ALTERNATING INFINITE SERIES.

SUMPUSSERIES PEKFORMS THE SUMMATION OF A INFINITE SERIES WITH POSITIVE MONOTONICALLY OECREASING TERMS USING THE VAN
WIJNGAARDEN TRANSFOKMATION.

INTEGRAL CALCULATES THE CEFINITE INTEGRAL OF A FUNCTION OF ONE VARIABLE OVER A FINITE OR INFINITE INTERVAL OR OVER A NUHBER
OF COUNSECUTIVE INTERVALS,

WAGRAT COMPUTES THE DEIFINITZ INTEGRAL OF A FUNCTION OF ONt VARIABLE OVER A FINITE INTERVAL.

TRICUB COMPUTES THZ DcFINITE INTEGRAL OF A FUNCTION OF TWO VARIABLES OVER A TRIANGULAR DOMAIN.

RK1 SOLVES A SINGLE 1ST ORDER DIFFEKENTIAL EQUATION BY MEANS OF A 5TH ORDER RUNGE=KUTTA MZTHOO.

FK2 INTEGRATES A SINGLE 2NO ORDER OIFFERENTIAL EQUATION ( INITIAL VALUE PROBLEM ) BY MEANS OF A 5TH ORDER RUNGE-KUTTA HMETHOD.
RKZN SOLVES A SYSTEM OF 2ND OI0DER DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A 5TH ORDER RUNGE=KUTTA
MEZTHOD.

RK3 SOLVES A SINGLE 2ND ORDER JIFFERENTIAL EQUATION ( INITIAL VALUE PROBLEM ) BY MEANS OF A S5TH ORDER RUNGE=KUTTA METHOJ3:
THIS METHOD CAN ONLY BE USED IF THE RIGHT HAND SIDE OF THE DIFFERENTIAL EQUATION DOES NOT OEPEND ON Y°*,

KK3N SOLVES A SYSTEM OF 2ND ORDZR DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A STH ORDER RUNGE=KUTTA
METHOD; THIS McZTHOD CAN ONLY BE USED IF THE RIGHT HAND SIDE OF THE DIFFERENTIAL EQUATIONS DOES NOT OEPEND ON Y°.
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KKLA SOLVES A SINGLE 1ST ORDER DIFFERENTIAL EQUATION BY MEANS OF A 5TH ORDER RUNGE~KUTTA METHOO; THE INTEGRATION IS
TZRMINATED AS SUON AS A CONDITION ON X AND Y, WHICH I5 SUPPLIED 8Y THE USERy IS SATISFIED.
F<4ti SOLVES A SYSTIM OF 1ST ORDER OIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A STH ORDER RUNGE-KUTTA
M:THODS THE INTEGRATION IS TERMINATED AS SOON AS A CONDITION ON X{0lyeessXIN] o SUPPLIED BY THE USER, IS SATISFIED.
KKS5NA SOLVES A SYSTEM OF 1ST ORDOER OIFFERENTIAL EQUATIGNS ( INITIAL VALUE PROBLEM ) BY MEANS OF A 5TH ORDER RUNGE-KUTTA
METHOUS THE ARG LENGTH IS INTRDOUCED AS AN INTEGRATION VARIABLE; THE INTEGRATION IS TERMINATED AS SOON AS A CONDITION ON
X{0)seeoyX{NY o SUPPLIED BY THEZ USERy IS SATISFIED.
KKE SOLVES A SYSTEM OF 1ST ORDER DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A STH ORDER RUNGE=KUTTA METHOD.
MIDIFIED TAYLOR SOLVEIS A SYSTEM OF 1ST ORDER DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A 1ST, 2ND OR 3RD
ORDER ONE-STEP TAYLOR METHOO$3 THIS METHOD CAN BE USED 70 SOLVE LARGE AND SPARSE SYSTEMS, PROVIDED HIGHER OROER DERIVATIVES
CAN EASILY BE OBTAINED.
EXPONENTIALLY FITTED TAYLOR SOLVES A SYSTEZM OF 1ST ORDzR DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A
VARIABLE OROER TAYLOR MtTHOOD§ THIS METHOD CAN BE USED TO SOLVE STIFF SYSTEMS, WITH KNOWN EIGEN VALUE SPECTRUM, PROVIDED
HIGHER ORDER DERIVATIVES CAN EASILY BE OBTAINED.
ARK SOLVES A SYSTEM OF 4ST ORDER DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A STABILIZED RUNGE=KUTTA METHOU
WITH LIMITED STORAGE REQUIREMENTS.
EFKK SOLVES A SYSTEM OF 1ST OkJDER DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A 1ST, 2NO OR 3RD ORDER,
EXPONENTIONALLY FITTEOD RUNGE=KUTTA METHOOS? AUTOMATIC STEPSIZE CONTROL IS NOT PROVIDEOS THIS METHOD CAN BE USED TO SOLVE STIFF
SYSTEMS WITH KNOWN EISENVALJE SPECTRUM.
MULTISTEP SOLVES A SYSTEM OF 4ST ORDER DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) B8Y MEANS OF A VARIABLE ORDER
MULTISTEP METHOD AJAMS-MOULTON, ADAMS=-BASHFORTH OR GEAR®’S METHOD; THE ORDER OF ACCURACY IS AUTOMATIC, UP TO 5TH ORDER: THIS
METHOU IS SUITABLE FOR STIFF SYSTEMS. )
EFERK SOLVES AN AUTONOMOUS SYSTEM OF 4ST ORDER OIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM )} BY MEANS OF AN EXPONENTIALLY
FITTED, 3RD ORDER RUNGE-KUTTA METHOOS THIS METHOD CAN BE USZID TD SOLVE STIFF SYSTEMS WITH KNOWN EIGENVALUE SPECTRUM.
LINIGER2 SOLVES AN AUTONOMOUS SYSTEM OF 1ST ORDER DIFFERENTIAL EQUATIONS { INITIAL VALUE PROBLEM ) BY MEANS OF AN IMPLICIT,
EXPONENTIALLY FLTTED 1ST ORDER ONE-STEP McTHOD: AJTOMATIC STEP=SIZZ CONTROL IS NOT PROVIDEDS THIS METHOD CAN BE USED TO SOLVE
STIFF SYSTEMS,
LINIGERIVS SOLVES AN AUTONOMOUS SYSTEM OF 1ST ORDER DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) B8Y MEANS OF AN IMPLICIT,
EXPONENTIALLY FITTED 1ST ORDER ONE=STEP METHOD3THIS MITHOD CAN BE USED TO SOLVE STIFF SYSTEMS.
IMPEX SOLVES AN AUTONOMOUS SYSTEM OF 1ST ORDER DIFFERENTIAL EQUATIONS { INITIAL VALUE PROBLEM ) BY MEANS OF THE IMPLICIT
MIOPJINT RULE WITH SMOOTHIN> AND EXTRAPOLATIONS THIS METHOD IS SUITABLE FOR THE INTEGRATION OF STIFF DIFFERENTIAL EQUATIONS.
EFSIRK SOLVES AN AUTONOMOUS SYSTEM OF 1ST ORDER DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A 3RD ORDER,
LXPONENTIALLY FITTED, SEMI-IMPLICIT RUNGE-KUTTA METHODS THIS METHOD CAN BE USED TO SOLVE STIFF SYSTEMS.
RICHARDSON SOLVES A SYSTEM OF LINEAR EQUATIONS WITH POSITIVE REAL EIGENVALUES ( ELLIPTIC BOUNDARY VALUE PROBLEM ) BY MEANS OF
A NON-STATIONARY 2ND ORDER ITERATIVE METHOD.
ELIMINATION SOLVES A SYSTEM OF LINEAR EQUATIONS WITH POSITIVE REAL EIGENVALUES ( ELLIPTIC BOUNDARY VALUE PROBLEM ) B8Y MEANS
OF A NON=-STATIONARY 2ND OKDZR ITERATIVE METHOD, WHICH IS AN ACCELERATION OF RICHARDSON’S METHOD.
DIFFSYS SOLVES A SYSTEM OF 1ST ORDER ODIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM )3 BY EXTRAPOLATION, APPLIED TO LOW ORDER
RESULTS, A HIGH ORDER OF ACCURACY IS OBTAINEDS THIS METHOD IS SUITABLE FOR SMOOTH PROBLEMS WHEN HIGH ACCURACY IS REQUIRED.
GMS SOULVES AN AUTONOMOUS SYSTcM OF 1ST OROER DIFFERENTIAL EQUATIONS ( INITIAL VALUE PROBLEM ) BY MEANS OF A 3RD ORDER
MULTISTEP METHOD: THIS METHOD CAN BE USED TO SOLVE STIFF SYSTEMS.
FZMLAG SOLVES A LINEAR TWO-POINT BOUNDARY-VALUE PROBLEM FOR A SECOND ORDER SELF-ADJOINT DIFFERENTIAL EQUATION BY A
KITZ-GALERKIN METHOJ3 THE COEFFICIENT OF Y* IS SUPPOSED TD BE UNITY.
FEMLAGSYM SCLVES A LINEAR TWO-POINT BOUNDARY-VALUE PROBLEM FOR A SECOND ORDER SELF=ADJOINT OIFFERENTIAL EQUATION BY A
RITZ=-GALERKIN METHOD. ’
FEMULAGSKEW SOLVES A LINEAR TWO-POINT BOUNDARY-VALUE PROBLEM FOR A SECOND ORDER DIFFERENTIAL EQUATION BY A RITZ-GALERKIN
METHCD. .
FEHHERMSYM SOLVES A LINEAR TWO-POINT BOUNDARY=-VALUE PROBLEM FOR A FOURTH ORDER SELF-ADJOINT DIFFERENTIAL EQUATION WITH
DIRICHLET BOUNDARY CONDITIONS BY A RITZ-GALERKIN METHOD.
VECVEC 8= SCALAR PRODUCT OF A VECTOR AND A VECTOR.
MATVEC 8= SCALAR PRODUCT OF A 0W VEGTOR AND A VECTOR.
TAMVEC &= SCALAR PRIDUCT OF A COLUMN VECTOR AND A VECTOR.
HATMAT 8= SCALAR PRODUGCT OF A 0OW VECTOR AND A COLUMN VECTOR.

A

A

T

TAMMAT 1= SCALAR PRODJCT OF COLUMN VECTOR AND A COLUMN VECTOR.
MATTAM 3= SCALAR PRODUCT OF ROW VECTOR AND A ROW VECTOR. -
SEQVEC 3= SCALAR PRODUCT OF TWO VECTORS GIVEN IN ONE-DIMENSIONAL ARRAYS, WHERE THE MUTUAL SPACINGS BETWEEN THE INDICES OF THE
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1ST VECTOR CHANGE LINEARLY.

SCAPRCL 1= SCALAR PRIOUCT OF TWI VECTORS GIVEN IN ONE-DIMENSIONAL ARRAYS, WHERE THE SPACINGS OF BOTH VECTORS ARE GONSTANT.
SYMMATVEC 8= SCALAR PRODUCT OF A VECTOR AND A ROW OF A SYMMETRIC MATRIX, WHOSE UPPERTRIANGLE IS GIVEN COLUMNWISE IN A
ONE-DIMENSIONAL AKRAY,

E.HMVEC ADOS A CONSTANT TIMES A VECTOR TO A VECTOR.

ELMVECCOL ADDS A CONSTANT TIMES A COLUMN VECTOR TO A VECTOR.

ELMCOLVEC ADDS A CONSTANT TIMES A VECTOR TO A COLUMN VECTOR.

ELMCOL ADDS A CONSTANT TIMES A COLUMN VECTOR TO A COLUMN VECTOR.

ELMROW AODS A CONSTANT TIMES A ROW VECTOR TO A ROW VECTOR.

MAXZLMROW ADDS A CONSTANT TIMES A ROW VECTOR TO A ROW VECTOR, MAXELMROWS=THE SUBSCRIPT OF AN ELEMENT OF THE NEW RIW VECTOR
W4ICH IS OF MAXIMUM ABSOLUTE VALUE.

ELMVECROW AUOS A CONSTANT TIMES A ROW VECTOR TO A VECTOR.

ELHROWVEC ADOS A CONSTANT TIMES A VECTOR TO A ROHW VECTOIR.

ELMROKGOL ADDS A CONSTANT TIMES A COLUMN VEGTOR TO A ROW VECTOR.

ELMCOLROW ADOS A CONSTANT TIMES A ROW VECTOR TO A COLUMN VECTOR.

ICHVEC INTERCHANGES TWO VECTORS GIVEN IN ARRAY A[L3U) AND ARRAY ALSHIFT ¢+ L 1 SHIFT ¢ Ul.

ICHCOL INTERCHANGES THWO COLUMNS OF A MATRIX.

ICHKOW INTERCHANGES TWO ROWS OF MATRIX.

ICHROWCOL INTERCHANGES A ROW AND A COLUMN OF A MATRIX.

ILUHSEQVEC INTERCHANGES A ROW AND A COLUMN OF AN UPPERTRIANGULAR MATRIX, WHICH IS STORED COLUMNWISE IN A ONE-DIMENSIONAL
ARRAY.

ISHS2Q INTERCHANGES TWO COLUMNS OF AN UPPERTRIANGULAR MATRIX, WHICH IS STORED COLUMNKWISE IN A ONE=-DIMENSIONAL ARRAY.
ROTCOL REPLACES TWO COLUMN VECTORS X ANO Y BY TWO VECTORS CX + SY AND CY = SXe

ROTROW REPLACES TWO ROW VECTORS X AND Y BY TWO VECTORS CX ¢+ SY ANO CY = SXo.

SOL SOLVES THE SYSTEM OF LINEAR EQUATIONS WHOSE MATRIX HAS BEEN TRIANGULARLY DECOMPOSED BY OEC.

INV CALCULATES THE INVERSE OF A MATRIX THAT HAS BEEN TRIANGULARLY DECOMPOSED BY DEC.

SOLZLM SOLVES A SYSTEM OF LINEAR EQUATIONS WHOSE MATRIX HAS BEEN TRIANGULARLY DECOMPOSED BY GSSELM OR GSSERB.

SOLBND SOLVES A SYSTEM OF LINEAR EQUATIONS, THE MATRIX BEING OECOMPOSED BY DECBND.

LSQSOL SOLVES A LINEAR LEAST SQUARES PROBLEM IF THE COEFFICIENT MATRIX HAS BEEN DECOMPOSED BY LSQORTOEC.

LSQOGLINV CALCULATES THE DIAGONAL ELEMENTS OF THE INVERSE OF M'M, WHERE M IS THE COEFFICIENT MATRIX OF A LINEAR LEAST SQUAKES
PROBLEM.

LSQORTDEC DELIVEKRS THE HOUSEHOLDER TRIANGULARIZATION WITH COLUMN INTERCHANGES OF THE MATRIX OF A LINEAR LEAST SQUARES
PROBLEM. '

LSQORTDECSOL SOLVES A LINEAR LEAST SQUARES PROBLEM BY HOUSEHOLDER TKRIANGULARIZATION WITH COLUMN INTERCHANGES AND CALCULATES
THE DIAGONAL OF THE INVERSE OF M®M, WHERE M IS THE COEFFICIENT MATRIX.

LSQINV CALCULATES THE INVERSE OF THZ MATRIX S’S, WHERE S IS THE COEFFICIENT MATRIX OF A LINEAR LEAST SQUARES PROBLEM.
TFMSYMTRI2 TRANSFORMS A REAL SYMMETRIC HMATRIX INTO A SIMILAR TRIOIAGONAL ONE BY MEANS OF HOUSEHOLDER’S TRANSFORMATION.
BAKSYMTRI2 PERFORMS THE BACK TRANSFORMATION CORRESPONDING TO TFMSYMTRIZ2.

TFMPREVEC IN COMBINATION WITH TFHSYHMTRI2 CALCULATES THE TRANSFORMING MATRIX.

TFMSYMTRI1 TRANSFORMS A REAL SYMMETRIC MATRIX INTO A SIMILAR TRIDIAGONAL ONE BY MEANS OF HOUSEHOLDER’S TRANSFORMATION.
BbAKSYMTRIL PERFORMS THE BACK TRANSFORMATION CORRESPONDING TO TFMSYMTRIl.

ZEROIN FINDOS ( IN A SIVEN INTERVAL ) A ZERO OF A FUNCTION OF ONE VARIABLE.

VALSYMTRI CALCULATES ALL, O SOME CONSECUTIVE, EIGENVALUES OF A SYMMETRIC TRIDIAGONAL MATRIX BY MEANS OF LINEAR INTERPOLATION
USING A STURM SEQUENGCE.

VECSYMTRI CALCULATES EIGENVECTORS OF A SYMMETRIC TRIDIAGONAL MATRIX BY MEANS OF INVERSE ITERATION.

EISVALSYM2 CALCULATES ALL ( OK SOME ) EIGENVALUES OF A SYMMETRIC MATRIX USING LINEAR INTERPOLATION OF A FUNCTION DERIVED FROM
k STURM SEQUENCE.

EIGSYM2 CALCULATES EIGENVALUES AND EIGENVECTORS BY MEANS OF INVERSE ITERATION.

EIGVALSYM1 CALCULATES ALL ( OR SOME ) EIGENVALUEZS OF A SYMMZITRIC MATRIX USING LINEAR INTERPOLATION OF A FUNCTION JERIVEJ FROM
A STURM StQUENCE.

EIGSYML CALCULATES EIGENVALJES AND EIGENVECTORS BY MEANS OF INVERSE ITERATION.

QRIVALSYMTRI CALCULATES THE EIGENVALUES OF A SYMMETRIC TRIDIAGONAL MATRIX BY MEANS OF QR ITERATION.

QRISYMTRI CALCULATES THE EISENVALUES AND EIGENVICTORS OF A SYMMETRIC TRIDIAGONAL MATRIX BY MEANS OF QR ITERATION.
QRIVALSYM2 CALCULATES THE EIGENVALUES OF A SYMMEZTRIC MATRIX BY MEANS OF QR ITERATION.

QRISYM CALCULATES ALL EIGENVALUES AND EIGENVECTORS OF A SYMMETRIC MATRIX BY MEANS OF QR ITERATION.

QRIVALSYN1 CALCULATES THE EIGENVALUES OF A SYMMETRIC MATRIX BY MEANS OF QR ITERATION.
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TFHREAHES TRANSFORMS A MATRIX INTO A SIMILAR UPPER-HESSENBERG MATRIX BY MEANS OF WILKINSON®S TRANSFORMATION.

BAKREAHES1 PEKFORMS THE BACK TRANSFORMATION ( ON A VECTOR ) CORRESPONDING TO TFMREAHES.

BAKXLAHES2 PERFOKMS THE BACK TRANSFORMATION ( ON COLUMNS ) CORRESPONDING TO TFMREAHES.

EQILBK EQUILIBRATES A MATRIX BY MEANS OF A DIAGONAL SIMILARITY TRANSFORMATION.

BAKLBK PERFORMS THE BACK TRANSFORMATION CORRESPONJING TO EQILBR,

REAVALQRI CALCULATES THE EIGENVALUES OF A REAL UPPER-HESSENBERG MATRIX, PROVIDED THAT ALL EIGENVALUES ARE REALs BY MEANS OF
SINGLE QR ITERATION.

FEAVECHES CALCULATES AN EIGZNVECTOR CORRESPONDING TO A GIVEN R:AL EIGENVALUE OF A REAL UPPER=HESSENBERG MATRIX BY MEANS OF
INVERSE ITERATION.

REACIGVAL CALCULATES THE EISENVALUES OF A MATRIX, PROVIDED THAT ALL EIGENVALUES ARE REAL.

FEASCL NORMALIZES THE COLUMNS OF A THO-DIMENSIONAL ARRAY.

REAEIGL CALCULATES THE EIGENVECTORS AND EIGENVALUES OF A MATRIX, PROVIDED THAT THEY ARE ALL REAL,

KEAQrI CALCULATES ALL EIGENVALJES AND EIGENVECTORS OF A REAL UPPER-HESSENBERG MATRIX, PROVIDED THAT ALL EIGENVALUES ARE REAL,
BY MEANS OF SINGLe QR ITERATION.

REAEIG3 CALCULATES THE EIGENVECSTORS AND EIGENVALUES OF A MATRIX,; PROVIDED THAT THEY ARE ALL REAL.

COMVALQRI CALCULATES THE REAL AND COMPLEX EIGENVALUES OF A REAL UPPER-HESSENBERG MATRIX BY MEANS OF DOUBLE QR ITERATION.
COMVECHES CALCULATES THE EISENVECTOR CORRESPONDING TO A GIVEN COMPLEX EIGENVALUE OF A REAL UPPER-HESSENBERG MATRIX BY MEANS
OF INVERSE ITERATION.

COMtIGVAL CALCULATES THE EIGENVALUES OF A MATRIXe

COMSCL NORMALIZES REAL AND COMPLEX £IGENVECTORS.

COMZI61 CALGULATES THE EIGENVALUES AND EIGENVECTORS OF A MATRIX.

LINZMIN MINIMIZES A FUNCTION OF SEVERAL VARIABLES IN A GIVEN OIRECTION,

KNKLUPD ADDS A RANK-1 MATKIX T3 A SYMMETRIC MATRIX.

DAVUPU ADDS A RANK=2 MATRIX TO A SYMMETRIC MATRIX.

FLEUPU ADDS A RANK=2 MATRIX TQO A SYMMETRIC MATRIX.

RNKIMIN MINIMIZES A FUNCTION OF SEVERAL VARIABLES.

FLEMIN MINIMIZES A FUNCTION OF SEVERAL VARIABLES.

CONJ GRAD SOLVES A POSIVIVE DEFINITE SYMMETRIC SYSTEM OF LINEAR EQUATIONS 8Y THE METHOD OF CONJUGATE GRADIENTS.

GSSZLH PERFORMS A TRIANSULAR DECOMPOSITION WITH A COMBINATION OF PARTIAL AND COMPLETE PIVOTING.

GSSSOL SOLVES A SYSTEM OF LINEAR EQUATIONS.

iNVL CALCULATES THE INVERSE OF A MATRIX THAT HAS BEEN TRIANGULARLY DECOMPOSED BY GSSELM OR GSSERB.THE 1-NORM OF THE INVERSE
MATRIX MIGHT ALSO BE CALCULATED.

GSSINV CALCULATzS THE INVERSE OF A MATRIX.

UNZINRMINV CALCULATEZS THE 1-NORYM OF THE INVERSE OF A MATRIX WHOSE TRIANGULARLY DECOMPOSED FORM IS DELIVERED BY GSSELM.
ERBolM CALCULATES A ROUGH UPPERBOUND FOR THE ERROR IN THE SOLUTION OF A SYSTEM OF LINEAR EQUATIONS WHOSE MATRIX IS
TRIANGULARLY DECOMPQSEO BY GSSELM. '
GSSZRY PERFORMS A TRIANSULAR DZCOMPOSTION OF THE MATRIX OF A SYSTEM OF LINEAR EQUATIONS AND CALCULATES AN UPPERBOUND FOR THE
KELATIVE ERROR IN THE SOLUTION OF THAT SYSTEM,.

GSSSOLERB SOLVES A SYSTEM OF LINEAR EQUATIONS AND CALCULATES A ROUGH UPPERBOUND FOR THE RELATIVE ERROR IN THE CALCULATED
SCLUTION.

GSSINVEKB CALCULATES THE INVERSE OF A MATRIX AND 1-NORM, AN UPPERBOUND FOR THE ERROR IN THE INVERSE MATRIX IS ALSO GIVEN.
ITISOL SOLVES A SYSTEM OF LINEAR EQUATIONS WHOSEZ MATRIX HAS BEEN TRIANGULARLY OEGOMPOSED BY GSSELM OR GSSERB. THIS SOLUTION
IS5 IMPROVED ITERATIVELY,

GSSITISOL SOLVES A SYSTEM OF LINEAR EQUATIONS ANO THE SOLUTION IS IMPROVED ITERATIVELY.

GSSHNRI PERFOIMS A TRIANSULAR DZCOMPOSITION AND CALCULATES THE 1-NORM OF THE INVERSE MATRIX.

ITISOLERB SOLVES A SYSTEM OF LINEAR EQUATIONS WHOSE MATRIX HAS TRIANGULARLY DECOMPOSED BY GSSNRI$ THIS SOLUTION IS IMPROVED
ITERATIVELY AN UPPERBOUND FOR THE ERROR IN THE SOLUTION IS CALCULATED.

GSSITISOLERB SOLVES A SYSTEM OF LINEAR EQUATIONS; THIS SOLUTION IS IMPROVED ITERATIVELY AND AN UPPERBOUND FOR THE ERROR IN
THZ SOLUTION IS CALSULATED.

HSHREABID TRANSFORMS A MATRIX TO BIOIAGONAL FORM, BY PREMULTIPLYING AND POSTMULTIPLYING WITH ORTHOGONAL MATRICES.

PSTTFYMAT CALCULATES THE POSTMJLTIPLYING MATRIX FROM THE DATA GENERATED BY HSHREABIO.

PRETFMMAT CALCULATES THE PKEMULTIPLYING MATRIX FROM THE DATA GENERATED BY HSHREABID.

QRISNGVAL3IO CALCULATES THE SINGULAR VALUES OF A BIDIAGONAL MATRIX.

QRISNGVALDECBID CALCULATES THE SINGULAR VALUES DECOMPOSITION OF A MATRIX OF WHICH THE BIDIAGONAL AND THE PRE=- AND
POSTMULTIPLYING MATRICES ARE GIVEN

QRISNGVAL CALCULATES THE SINGULAR VALUES OF A GIVEN MATRIX.
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QRISNGVALDEG CALCULATES THE SINGULAR VALUES DECOMPOSITION U * S * V', WITH U AND vV ORTHOGONAL AND S POSITIVE DIAGONAL.,
SOLSVDOVR SOLVES AN DVERDETERMINED SYSTEM OF LINEAR EQUATIONS, MULTIPLYING THE RIGHT-HAND SIDE B8Y THE PSEUDO-INVERSE OF THE
GIVEN MATRIX.

SOLOVR CALCULATES THE SINGULAR VALUES DECOMPOSITION AND SOLVES AN OVERODETERMINED SYSTEM OF LINEAR EQUATIONS,

SOLSVDUND SOLVES AN UNDERDETERMINED SYSTEM OF LINEAR EQUATIONS, MULTIPLYING THE RIGHT-HAND SIDE BY THE PSEUDO-INVERSE OF THE
GIVEN MATRIX,

SOLUND CALCULATES THE SINGULAR VALUES DECOMPOSITION AND SOLVES AN UNDERDETERMINEZOD SYSTEM OF LINEAR EQUATIONS.

HOMSOLSVDO SOLVES THE HOMOGENEOUS SYSTEM OF LINEAR EQUATIONS A # X = 0 AND X* ¥ A = 0, WHERE ™A' DENOTES A MATRIX AND *X* A
VECTORSY ( THE SINGULAR VALUZ DECOMPOSITION BEING GIVEN ).

HOMSOL SOLVES THE HOMOGENEOUS SYSTEM OF LINEAR EQUATIONS OF EQUATIONS A * X = 0 AND X* * A = 0y WHERE “A™ DENOTES A MATRIX
AND "X A VECTOR.

PSDINVSVD CALCULATES THE PSEUDO-INVERSE OF A MATRIX3 ( THE SINGULAR VALUE DECOMPOSITION BEING GIVEN ).

PSOINV CALCULATES THE PSEUDO-INVERSE OF A MATRIX.

DEC PERFORMS A TRIANGULAR DECOMPOSITION WITH PARTIAL PIVOTING.

DECSOL SOLVES A SYSTEM OF LINEAR EQUATIONS WHOSZ ORDER IS SMALL RELATIVE TO THE NUMBER OF BINARY DIGITS IN THE NUMBER
REPRESENTATION,

Gt CINV CALCULATES THE INVERSE JF A MATRIX WHOSE ORDER IS SMALL RELATIVE 7O THE NUMBER OF BINARY DIGITS IN THE NUMBER
REPRESENTATION,

DETERM CALCULATES THE DETERMINANT OF A TRIANGULARLY DECOMPDSED MATRIX.

CHLOEC2 CALCULATES THE CHOLESKY DECOMPOSITION OF A POSITIVE DEFINITE SYMMETRIC MATRIX WHOSE UPPER TRIANGLE IS GIVEN IN A
THO-LIMENSIONAL ARRAY.

CHLOECTt CALCULATES THE GCHOLESKY DECOMPOSITION OF A POSITIVE DEFINITE SYMMETRIC MATRIX WHOSE UPPER TRIANGLE IS GIVEN
COLUMNWISE IN A ONE-DIMENSIONA. ARRAY,

CALOETERM2 CALCULATES OF THE DETERMINANT OF A POSIVIVE OEFINITE SYMMETRIC MATRIX, THE CHOLESKY DECOMPOSITION BEING GIVEN IN A
THO-OIMENSIONAL ARRAY, .

CHLDETERML CALCULATES THE DETERMINANT OF A POSIVIVE DEFINITE SYMMETRIC MATRIX, THE CHOLESKY DECOMPOSITION BEING GIVEN
COLUMNWISE IN A ONZ-DIMENSIONAL ARRAY,

DECBKND PERFORMS A TRIANGULAR DECOMPOSITION OF A BAND HATRIXs USING PAKRTIAL PIVOTING.

DE TERMBND CALCULATES THE OETERMINANT OF A BAND MATRIXe.

UECSOLBND SOLVES A SYSTEM OF LINEAR EQUATIONS BY GAUSSIAN ELIMINATION WITH PARTIAL PIVOTING IF THE COEFFICIENT MATRIX IS IN
BAND FORM AND IS STORED ROWWISZ IN A ONE-DIMENSIONAL ARRAY,

CHLDECBND PERFOKRMS THE CHOLESKY DECOMPOSITION OF A POSITIVE DEFINITE SYMMETRIC BAND MATRIX.

CHLDETERMBNO CALCULATES THE DETERMINANT OF A POSITIVE DEFINITE SYMMETRIC BAND MATRIX.

CHLSOLBND SOLVES A POSITIVE DEFINITE SYMMZTRIC LINEAR SYSTEM, THE TRIANGULAR OECOMPOSITION BEING GIVEN.

CHLDECSOLBND SOLVES A POSITIVE DEFINITE SYMMETRIC LINEAR SYSTEM AND PERFORMS THE TRIANGULAR DECOMPOSITION BY CHOLESKY’S
MZTHOD. .
COMABS CALGULATES THE MIOULUS OF A COMPLEX NUMBER.

COMMUL CALCULATES THE PRODUST JF TWO GOMPLEX NUMBERS.

CUMDIV CALCULATES THE QUOTIENT OF TWO COMPLEX NUMBERS.

COMSGRT CALCULATES TH:Z SQUARE R00T OF A COMPLEX NUMBER.

CARRPOL TRANSFORMS THE CARTESIAN COORDINATES OF A COMPLEX NUMBER INTO POLAR COGRDINATES.

CIMKHWD CALCULATES THE ROOTS OF A QUADRATIC EQUATION WITH COMPLEZX COEFFICIENTS.

CUMCOLCST MULTIPLIES A COMPLEX COLUMN VECTOK BY A COMPLEX NUMBER.

COMROWCST MULTIPLIES A COMPLEX ROW VECTOR BY A COMPLEX NUMBER.

COMMATVEC CALCULATES THEZ SCALAR PKODUCT OF A COMPLEX ROW VECTOR AND A COMPLEX VECTOR.

HSHCOMCOL TRANSFORMS A TOMP.EX VECTOR INTO A VECTOR PROPORTIONAL TO A UNIT VECTOR.

HSHCOMPRD PREMULTIPLIES A COMPLEX MATRIX WITH A COMPLEX HOUSEHOLDER MATRIX.

RUTCOMCOL REPLACES TWD COMPLEX COLUMN VECTORS X AND Y BY TWO COMPLEX VECTORS CX + SY AND CY = SX.

ROTCOMROW REPLACES TWO COMPLEX ROW VECTOKRS X AND Y BY TWO COMPLEX VECTORS CX + SY AND CY = SX,

COMcUCNRM CALCULATES THE EUCLIDEAN NORM OF A COMPLEX MATRIX WITH LW LOWER CODIAGONALS.

SCLCOM NORMALIZES THE COLUMNS OF A COMPLEX MATRIX.

EQILBRCOM EQUILIBRATES A GOMPLEX MATRIX.

SAKLBRCOM TRANSFORMS THE EIGENVECTORS OF A COMPLEX EQUILIBRATED ( BY EQILBRCOM ) MATRIX INTO THE EIGENVECTORS OF THE ORIGINAL
MATRIX.

HSHHRMTRI TRANSFORMS A HERMITIAN MATRIX INTO A SIMILAR REAL SYMHETRIC TRIDIAGONAL MATRIX.

HSHHRMTRIVAL DELIVERS THE MAIN DIAGONAL ELEMENTS AND THE SQUARES OF THE COOIAGONAL ELEMENTS OF A HERMITIAN TRIDIAGONAL MATRIX
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WHICH IS UNITARY SIMILAR WITH A GIVEN HERMITIAN MATRIX.
BAKHRMTRI PERFOKMS THE BACK TRANSFORMATION CORRESPONDING TO HSHHRMTRI.
HSHCOMHES TRANSFORMS A JOMPLEX MATRIX BY MEANS OF HOUSEHOLDZR'S TRANSFORMATION FOLLOWED BY A COMPLEX DIAGONAL TRANSFORMATION
INTO A SIMILAR UNITARY UPPER=HESSENBERG MATRIX WITH A REAL NONNEGATIVE SUBDIAGONAL.
BAKCOMHES PERFORMS THE BACK TRANSFORMATION CORRESPONDING TO HSHCOMHES.
EIGVALHRM CALCULATES THE EISENVALUES OF A COMPLEX HERMITIAN MATRIX.
EIGHRM CALCULATES THE EIGENVALJUES AND EIGENVECTORS OF A COMPLEX HERMITIAN MATRIX.
QRIVALHRM CALCULATES TH: EIGENVALUES OF A COMPLEX HERMITIAN MATRIX.
QRIHXHM CALCULATES THE EIGENVALJES AND EIGENVECTORS OF A COMPLEX HERMITIAN MATRIX.
VALQRICOM CALCULATES THE EIGENVALUES OF A COMPLEX UPPER-HESSENBERG MATRIX WITH A REAL SUBDIAGONAL.
QRICOM CALCULATES THE EIGENVECTIRS AND THE EIGENVALUES OF A COMPLEX UPPER-HESSENBERG MATRIX.
EIGVALCOM CALCULATES THE EIGENVALUES OF A COMPLEX MATRIX.
EIGCOM CALCULATES THE EIGENVECTIRS AND EIGENVALJES 0 A COMPLEX MATRIX.
ELMCOMVECCOL ADOUS A COHPLEX NUMBER TIMES A COMPLEX COLUMN VECTOR TO A COMPLEX VECTOR-
ELHMCOMCOL ADDS A COMPLEX NUMBER TIMES A COMPLEX COLUMN VECTOR TO A COMPLEX COLUMN VECTOR.
ELMCOMROWVEC ADDS A COMPLEX NUMBER TIMES A COMPLEX VECTOR TO A COMPLEX ROW VECTOR.
CHLSOL2 SOLVES A SYSTEM OF LINEAR EQUATIONS IF THE COZFFICIZNT MATRIX HAS BEEN DECOMPOSED BY CHLDEC2 OR CHLDECSOLZ2.
CHLSOLL SOLVES A SYSTEM OF LINEAR EQUATIONS IF THE COEFFICIENT MATRIX HAS BEEN DECOMPOSED BY CHLDEC1 OR CHLDECSOL1.
CHLOECSOLZ SOLVES A PJSITIVE OEFINITE SYMMETRIC SYSTEM OF LINEAR EQUATIONS BY CHOLESKY®S SQUARE ROOT METHOD? THE COZFFICIENT
MATKIX SHOULD BE GIVEN IN THE UPPERTRIANGLE OF A TWO=-DIMENSIONAL ARRAY.
CHLDECSOLL SOLVES A POSITIVE DEFINITE SYMMETRIC SYSTEM OF LINEAR EQUATIONS BY CHOLESKY®S SQUARE ROOT METHOD$ THE COEFFIGIENT
MATRIX -SHOULD BE GIVEN COLUMNWISE IN A ONZ-DIMENSIONAL ARRAY.
CALINVZ CALCULATES THE INVERSE OF A POSITIVE DEFINITE SYMHETRIC MATRIX, IF FTHE MATRIX HAS BEEN DECOMPOSED BY CHLDEC2 OR
CHLOECSOL2.
CHLINVY CALCULATES THE INVERSE OF A POSITIVE ODEFINITE SYMMETRIC MATRIX, IF THE MATRIX HAS BEEN DECOMPOSED BY CHLDEC1i OR
CHLOECSOLL.
CALDECINVZ CALCULATES THE INVERSE OF A POSITIVE DEFINITE SYMMETRIC MATRIX BY CHOLESKY®S SQUARE ROOT METHOD: THE COEFFICIENT
MATRIX GIVEN COLUMNWISE IN A TWO-DIMENSIONAL ARRAY,
CHLOECINVY CALCULATES THE INVERSE OF A POSITIVE DEFINITE SYMMETRIC MATRIX BY CHOLESKY®S SQUARE ROOT HETHOD$ THE COEFFICIENT
MATRIX GIVEN COLUMNWISE IN A ONE-DIMENSIONAL ARRAY,
LNGVECVEC CALCULATES THZ SCALAR PROOUCT OF TWO VECTORS BY DOUBLE LENTGH ARITHMETIC.
LNGHATVEC CALCULATES THE SCALAR PRODUCT OF A VECTOR AND A ROW VEGTOR BY DOUBLE PRECISION ARITHMETIC.
LNGTAMVEC CALCULATES THE SCALAR PRODUCT OF A VECTOR AND A COLUMN VECTOR BY DOUBLE PRECISION ARITHMETIC.
LNGMATMAT CALCULATES THE SCALAR PRODUCT OF A ROW OF A VECTOR AND A COLUMN VECTOR BY DOUBLE PRECISION ARITHMETIC.
LNGTAMMAT CALCULATES THE SCALAR PRODUCT OF TWD COLUMN VECTORS BY DOUBLE PRECISION ARITHMETIC.
LNGMATTAM CALCULATES THE SCALAR PRODUCT OF TWO ROW VECTORS BY DOUBLE PRECISION ARITHMETIC.
LNGSZQVEC CALCULATES THE SCALAR PROOUCT OF TWO VECTORS GIVEN IN ONE-DIMENSIONAL ARRAYS, WHERE THE MUTUAL SPACINGS BETHEEN THE
INJICES OF THE 1ST VECTOR CHANGE LINEARLY, 8Y DOUBLE LENGTH ARITHMETIC,.
LNGSCAPRO1 CALCULATES THE SCALAR PRODUCT OF TWO VECTORS GIVEN IN ONE=-DIMENSIONAL ARRAYS, WHERE THE SPACINGS OF BOTH VECTORS
AXE CONSTANT, BY DOUBLE PRECISION ARITHMETIC,
LNGSYMHMATVEC CALCULATES THE SCALAR PRODUCT OF A VECTOR GIVEN IN A ONE-DIMENSIONAL ARRAY AND A ROW OF A SYMMETRIC HMATRIX,
WHOSE UPPER TRIANGLE IS STORIED COLUMNWISE IN A INE-DIMENSIONAL ARRAY, BY DOUBLE PRECISION ARITHMETIC.
DZCSYMTRI PERFORMS THE TKIANGULAR DECOMPOSITION OF A SYMMETRIC TRIDIAGONAL MATRIX.
SILSYMTRI SOLVES A SYMMETRIC TRIDIAGONAL SYSTEM OF LINEAR EQUATIONS, THE TRIANGULAR DECOMPOSITION BEING GIVEN,
DECSOLSYMTRI SOLVES A SYMMETRIC TRIDIAGONAL SYSTEM OF LINEAR EQUATIONS AND PERFORMS THE TRIDIAGONAL DEGOMPOSITION.
DECTRI PERFORMS A TRIANGULAX DECOMPOSITION OF A TRIDIAGONAL MATRIX.
SOLTK1 SOLVES A TRIDIAGONAL SYSTEM OF LINEAR EQUATIONS THE TRIANGULAR DECOMPOSITION BEING GIVEN.
CeCSOLTRI SOLVES A TRIDIAGONAL SYSTEM OF LINEAR EQUATIONS AND PERFORMS THE TRIANGULAR DECOMPOSITION WITHOUT PIVOTING,
D-uTxIPIV PERFOKMS A TRIANGULAR DECOMPOSITION OF A TRIDIAGONAL MATRIX, USING PARTIAL PIVOTING.
CLTRIPIV SOLVES A TRIDIAGONAL SYST&M OF LINEAR EQUATIONS THE TRIANSULAR DECOMPOSITION BEING GIVEN.
D CSOLTRIPIV SOLVES A TKIDIAGONAL SYSTEM OF LINEAR EQUATIONS AND PERFORMS THE TRIANGULAR DECOMPOSITION WITH PARTIAL PIVOTING.
QUANEWBND SOLVES A SYSTEM OF NON=LINEAR EQUATIONS OF WHICH THE JACOBIAN ( BEING A BAND MATRIX ) IS GIVEN.
QUANERBNDL1 SOLVES A SYSTEM OF NON=-LINEAR EQUATIONS OF WHICH THE JACOBIAN IS A BAND MATRIX.
PRAXIS MINIMIZES A FUNCTION OF SEVERAL VARIABLES,
MININ MINIMIZES A FUNCTION OF ONE VARIABLE IN A GIVEN INTERVAL.
MININDER MINIMIZES A FUNCTION OF ONE VARIABLE IN A GIVEN INTERVAL, USING VALUES OF THE FUNCTION AND OF ITS DERIVATIVE.
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ZEROINRAT FINDS ( IN A& GIVEN INTERVAL ) A ZERO JF A FUNCTION OF ONZI VARIABLE.

JHWCOBNNF CALCULATES THE JACIBIAN MATRIX OF AN N=-DIMENSIONAL FUNCTION OF N VARIABLES USING FORWARD OIFFERENCES.

JACOBNMF CALCULATES THE JACOBIAN MATRIX OF AN N-DIMENSIONAL FUNCTION OF M VARIABLES USING FORWARD DIFFERENCES.

JACOBNBNDF CALCULATES THE JACOBIAN MATRIX OF AN N-DIMENSIONAL FUNCTION OF N VARIABLES, IF THE JACOBIAN IS KNOWN TO BE A BAND
MATRIX,

MARQUARDT CALCULATES THE LEAST SQUARES SOLUTION OF AN OVERDETERMINED SYSTEM OF NON=-LINEAR EQUATIONS WITH MARQUARDT®S METHOD.
GSSNEWTON CALCULATES THE LEAST SQUARES SOLUTION OF AN OVERDETERMINED SYSTEM OF NON=LINEAR EQUATIONS WITH THE GAUSS=NEWTON
Mc THOL.

PEIDE ESTIMATES UNKNOWN PARAMETERS IN A SYSTEM OF 1ST ORDER DIFFERENTIAL EQUATIONS: THE UNKNOWN VARIABLES MAY APPEAR
NON-LINEARLY BOTH IN THE DIFFERENTIAL EQUATIONS AND ITS INITIAL VALUES$ A SET OF OBSERVED VALUES OF SOME COMPONENTS OF THE
SOLUTION OF THE DIFFERENTIAL EQUATIONS MUST BE SIVEN.

ZEROINDER FINDS ( IN A GIVEN INTERVAL )} A ZERO OF A FUNCTION OF ONE VARIABLE USING VALUES OF THE FUNGTION AND OF ITS
DERIVATIVE.

POLZEROS CALCULATES ALL ZEROS OF A POLYNOMIAL WITH REAL COEFFICIENTS,

QZIVAL COMPUTES GENERALLIZED EISZNVALUES BY MEANS OF QZ-ITERATION.

QZI COMPUTES GENERALIZED EIGENVALUES AND EIGENVECTORS BY MEANS OF QZ-ITERATION.

HSHOZCMUL IS AN AUXILI1ARY PROCEZOURE FOR THE COMPUTATION OF GENERALIZED EIGENVALUES.

HESTOL3 IS AN AUXLLIARY PKROCEDUKE FOR THE COMPUTATION OF GENERALIZED EIGENVALUES.

HESTGL2 IS AN AUXILIARY PXIOZEDURE FOR THE COMPUTATION OF GEZNERALIZED EIGENVALUES.

H3H2CO0L IS AN AUXILIARY PROCEUGURE FOR THE COMPUTATION OF GENERALIZED EIGENVALUES.

HSH3COL IS AN AUXILIARY PROCEDURE FOR THE COMPUTATION OF GENERALIZED EIGENVALUES.

HSH2ROW3 IS AN AUXILIARY PROCEJURE FOR THE COMPUTATION OF GENERALIZED EIGENVALUES.

HSH2X0OW2 IS AN AUXILIARY PROCEDURE FOR THE COMPJTATION OF GENERALIZZD EIGENVALUES.

HSH3RUW3 IS AN AUXILIARY PROCEDURE FOR THE COMPUTATION OF GENERALIZEO EIGENVALUES.

HSH3ROW2 IS AN AUXILIARY PROCEDURE FOR THE COMPJTATION OF GENERALIZED EIGENVALUES.

CHSH2 FINDS A COMPLEX ROTATION MATRIX.

SYMDET2 CALCULATES THE SYMMETRIC ODECOMPOSITION OF A SYMMETRIC MATRIX WHOSE UPPER TRIANGLE IS GIVEN IN A THO-DIMENSIONAL
AIRAY.

SYMOECL CALCULATES THE SYMMZTRIC DECOMPOSITION OF A SYMMETRIC MATRIX WHOSE UPPER TRIANGLE IS GIVEN COLUMNRISE IN A
ONE-OIMENSIONAL ARRAY. . :
SYMDETERM2 CALCULATES THE OETERIMINANT A SYMMETRIC MATRIX, THE SYMMEZTRIC DECOMPOSITION BEING GIVEN IN A THWO-DIMENSIONAL AKRAY.
SYMDETERM1 CALCULATES THE DSTEIMINANT OF A SYMMETRIC MATRIX, THE SYMMETRIC DECOMPOSITION BEING GIVEN COLUMNWISE IN A
ONE=-JIMENSIONAL ARRAY.

SYMSOL2 SOLVES A SYSTEM OF LINEZAR EQUATIONS IF THE COEFFICIENT MATRIX HAS BEEN DECOMPOSED BY SYMDECZ2 OR SYMDECSOLZ2.
SYMSCL1 SOLVES A SYSTEM OF LINZIAR EQUATIONS IF THE COZFFICIENT MATRIX HAS BEEN DECOMPOSED BY SYMOECL OR SYMOECSOL1.
SYMDECSOLZ2 SOLVES A SYMMETRIC SYSTEM OF LINEAR EQUATIONS BY SYMMETRIC DECOMPOSITION ( WITHOUT PIVOTING )5 THE COEFFICIENT .
HATRIX SHOULD BE GIVEN IN THE UPPERTRIANGLE OF A TWO-DIMENSIONAL ARRAY.

SYMDECSOL1 SOLVES A SYMMETRIC SYSTEM OF LINEAR EQUATIONS BY SYMMETRIC DECOMPOSITION ( WITHOUT PIVOTING )i THE COEFFICIENT
MATRIX SHOULO 3E GIVEN COLUMNWISE IN A ONE-ODIMENSIONAL ARRAY.

SYMINV2 CALCULATES THE INVERSE OF A SYMMETRIC MATRIXs USING THE SYMMETRIC OECOMPOSITION FORMED BY SYMDEC2 OR SYMDECSOLZ.
SYMINVY CALCULATES THE INVERSE OF A SYMMETRIC MATRIX, USING THE SYMMETRIC OECOMPOSITION FORMED BY SYMDECL OR SYMDECSOL1.
SYMOECINV2 CALCULATES THE INVERSE OF A SYMMETRIC MATRIX B8Y A SYMMETRIC DECOMPOSITION ( WITHOUT PIVOTING )3 THE COEFFICIcNT
MATXIX GIVEN COLUMNWISE IN A TWO-DIMENSIONAL ARRAY,

SYMOECINVY CALCULATES THE INVERSE OF A SYMMETRIC MATRIX BY A SYMMETRIC ODECOMPOSITION ( WITHOUT PIVOTING ) 3§ THE COEFFICIENT
MATRIX GIVEN COLUMNAISE IN A ONE-DIMENSIONAL ARRAY.

ERKIRFUNCTION COMPUTES THE ZRROR FUNCTION { ERF ) AND COMPLEMENTARY ERROR FUNCTION ( ERFC ) FOR A REAL ARGUMENT.

HONE XPERFC COMPUTES ERFCIX) * ZXPIX®X).

INVERSE ERROR FUNCTION CALCULATES THE INVERSE ERROR FUNCTION Y = INVERF(X).

FRESNEZL CALCULATES THE FRESNEL INTZGRALS C{X) AND S(X).

FG IS AN AUXILIARY PROCEDURE FOR THZ COMPUTATION OF FRESNZIL INTEGRALS.

INCOMGAM COMPUTES THE INCOMPLETE GAMMA FUNCTIONS.

INCBLTA COMPUTES THE INCOMPLETZ BETA=~FUNGCTION I(XyPsQ)3 0 <= X <= 19 P > 0y Q > 0,

4BPPLUSN COMPUTES INCOMPLETE BETA=FUNCTION RATIOS I(XyP+NyQ) FOR N = 0 (1) NMAXy 0 <= X <=1, P > 0, Q@ > 0o

IBQPLUSN COMPUTES INCOMPLETE BETA=FUNCTION RATIJS I(XsPyQ¢+N) FOR N = 0 (1) NMAX, 0 <= X <= 1, P > 0, Q > 0.

IXQFIX IS AN AUXILIARY PROCEDURE FOR THE COMPUTATION OF INCOMPLETE BESSELFUNCTIONS.

IXPFIX IS AN AUXILIARY PROCEDURE FOR THE COMPUTATION OF INCOMPLETE BESSELFUNCTIONS.
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BACKRARD 1> AN AUXILIAKY FPRIOLEUURE FUR THE LUNPUTATIUN UFr INUCUNMNPLETE BESSELFUNUTLUNS,

RECIP GAMMA CALCULATES THE RECIPROCAL OF THE GAMMA FUNCTIDN FOR ARGUMENTS IN THE RANGE [<5,1.5)7 MOREOVER 00D AND EVEN PAKRTS
ARE DELIVERED.

GAMMA CALCULATES THE GAMMA FUNGTION,

LOG GAMMA CALCULATES THE NATURAL LOGARITHM OF THE GAMMA FUNCTION FOR POSITIVE ARGUMENTS.

EI CALCULATES THE EXPONENTIAL INTEGRAL .

E1 ALPHA CALCULATES A SEQUENCE OF INTESRALS OF THE FORM INTZIGRAL (EXP(=X*T)*T®*N DT), FROM T=1 TO T=INFINITY.

JFRAC CALCULATES A TERMINATING CONTINUEOD FRAGTION,

SINCOSINT CALCULATES THZ SINE INTEGRAL SI(X) AND THE COSINE INTEGRAL CI(X)s

SINCCSFG IS AN AUXILIARY PROCEDURE FOk THE SINE AND COSINE INTEGRALS.

ENX COMPUTES A SEQJENCE OF EXPONENTIAL INTEGRALS E(NyX) = THE INTEGRAL FROM 4 TO INFINITY OF EXP(=X ® T)/ T*®N DT

NONEXP ENX COMPUTES A SEQUENCE OF INTEGRALS EXP(X) * E(Ng¢X)e :

SINH COMPUTES THE HYPERBOLIC SINE FOR A REAL ARGUMENT X

COSH COMPUTES THE HYPERBOLIC COSINE FOR A REAL ARGUMENT X

TANH COMPUTES THE MHYPERBOLIZ TANGENT FOR A REAL ARGUMENT X.

ARCSINH GOMPUTES THE INVEKSE HYPERBOLIC SINE FOR A REAL ARGUMENT X

ARCCOSH COMPUTES THE INVERSE HYPERBOLIC COSINE FOR A REAL ARGUMENT X.

ARCTANH COMPUTES THt INVERSE HYPERBULIC TANGENT FOR A REAL ARGUMENT X

TAN COMPUTES THE TANGENT FOR A REAL ARGUMENT X.

LKCSIN COMPUTES THE ARCSINE FOR A REAL ARGUMENT X.

ARCCOS COMPUTES THE ARCCOSINE FOR A REAL ARGUMENT X.

AIRY EVALUATES THE AIRY FUNCTIONS AI(Z) AND BI(Z) AND THEIR DERIVATIVESs

AIRYZEROS COMPUTES THE ZEROS AND ASSOCIATED VALUES OF THE AIRY FUNCTIONS AI(Z) AND BI(Z) AND THEIR DERIVATIVES.

SPHeR BESS J CALCULATES THE SPHERICAL BESSEL FUNCTIONS OF THE 4ST KINDS JIKeo5)(X)®SQRT(PI/(2¥X)),y K=0seeesN o WHERE
JUK#e5)(X) DENDTES THE BESSEL FUNCTION OF THE 157 KIND OF ORDER K#o5e

SPHER BESS Y CALCULATES THE SPHERICAL BZSSEL FUNCTIONS OF THE 3RD KINO® VIK#¢51{X)®SQRT(PI/(2%X))y K=0geeagN ¢ WHERE
Y(K¢s51(X) DENOTES THE BESSEL FUNCTION JF THE 30 KIND OF OROER K#e5.

SPHEK BESS I CALCULATES THE MODIFIEOD SPHERICAL BESSEL FUNCTIONS OF THE 1ST KINOS I{Ke¢.51(X)?SQRT(PI/(2%X)}s K=0ye0e9N o WHEKE
I[K¢#.5)(X) DENODTES THE MODIFIED BESSEL FUNCTION OF THE 1ST KIND OF ORDER K¢.5.

SPHER BESS K CALCULATES THE MODIFIED SPHERICAL BESSEL FUNCTIONS OF THE 3RD KIND: KI[I+e5)(X)*SQRT(PI/(2%X))y I=0jse0esN y WHERE
K{I¢#e51(X) DENOTES THE MODIFIED BEISSEL FUNCTION OF THE 3RD KIND OF ORDER I¢e5.

NONEXP SPHER BESS I CALCULATES THE MOOIFIED SPHERICAL BESSEL FUNCTIONS OF THE 1ST KIND MULTIPIED BY EXP(=X)?$

I(Ke 51 (X)®SQART(PI/(2¥ X)) *EXP(=X) sy K=0soeoosN 5 WHERE IIK¢451(X) UENOTES THE MODIFIED BESSEL FUNCTION OF THE 1ST KIND OF ORDER
Kte5e

NUNZXP SPHER BESS K CALJCULATES THE MOOIFIED SPHIRIGCAL BESSEL FUNCTIONS OF THE 3RO KINO MULTIPLIEOD BY EXP(¢X)3 '
K(I¢+e51(X)®*SQRT(PI/(2*X)I*EXP(¢X) ¢ I=0seeesN 9 WHERE K[{Ite51(X) DENOTES THE MODIFIED BESSEL OF THE 3RD KIND OF ORDER Ite5e
8:=SS JO CALCULATES THE ORDINAKY BESSEL FUNCTION OF THE 1ST KIND OF ORDER ZERO.

B2SS J1 CALCULATES THE ORDINARY BESSEL FUNCTION OF THZ 1ST KINO OF ORDER ONE.

BLSS J CALCULATES THZ ORDINARY BESSEL FUNGCTIONS OF THE 1ST KIND OF ORDER L t L = OseeeasN )

BeSS Y01 CALCULATES THE OROINARY BESSEL FUNCTIONS OF THE 2NO KIND ORDER ZERO AND ONE WITH ARGUMENT X35 X > 0.

B:SS Y CALCULATES THE ORDINARY BESStL FUNGTIONS OF THE 2ND KIND OF ORDER L ( L = OyeeesN ) WITH ARGUMENT Xy X> 0.

BeSS PQO IS AN AUXILIARY PRIOCEDURE FOR THE COMPUTATION OF THE ORDINARY BESSEL FUNCTIONS OF ORDER ZERO FOR LARGE VALUES OF
THEIR ARGUMENT.

BESS PQL IS AN AUXILIARY PROCEDURE FOR THE COMPUTATION OF THE ORDINARY BESSEL FUNCTIONS OF ORDER ONE FOR LARGE VALUES OF
THZIR ARGUMENT.

BESS I0 CALCULATES THE MODIFIED BESSEL FUNCTION OF THE 4ST KIND OF OROER ZERO.

BESS 11 CALCULATES THE MODIFItD BESSEL FUNCTION OF THE 1ST KIND OF ORDER ONE.

BZSS I CALCULATES THE MODIFIED BESSEL FUNCTIONS OF THE 1ST KIND OF ORDER L ( L = DseeeoN )o

62SS K01 CALCULATES THE MOOIFIEZD BESSEL FUNCTIONS OF THE 3RD KIND OF ORDERS ZERO AND ONE WITH ARGUMENT Xe X > 0.

B:SS K CALCULATES THE MODIFIED BESSEL FUNCTIONS OF THE 3RD KIND OF ORDER L ( L = OyeeesN ) WITH ARGUMENT X, X > D.

NONEXP BESS I0 GALCULATES THE MODIFIED BESSEL FUNCTION OF THE 1ST KIND OF ORDER ZERO3 THE RESULT IS MULTIPLIED BY
EXP{=ABS(X)), ’

NONEXP BESS It GALCULATES THE MODIFIED BESSEL FUNCTION OF THE 1ST KIND OF ORDER ONE; THE RESULT IS MULTIPLIED B8Y EXP(=ABS(X))
NONEXP BESS I CALCULATES THE MODIFIED BESSEL FUNCTIONS OF THE 1ST KINO OF ORDER L ( L = OseeesN )3 THE RESULT IS MULTIPLIED
BY EXP(=ABS(X)).
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NONEXP BESS K01 CALCULATES THE MODIFIED BESSEL FUNCTIONS OF THE 3RD KIND OF ORDER ZERO AND ONE WITH ARGUMENT X, X>03 THE
RESULT IS MULTIPLIED BY EXP(X)s

NONcXP BESS K CALCULATES THE MODIFIED BESSEL FUNCTIONS OF THE 3RO KIND OF ORDER L ( L = OseeesN ) WITH ARGUMENT X, X>05 THE
KESULT IS MULTIPLIED BY EXP(X).

BeSS JAPLUSN CALCULATES THE BESSEL FUNCTIONS OF THE 1ST KIND OF ORDER A#+K ( 0<=K<=N, 0<=A<i ),

BESS YAO1 CALCULATES THE BESSEL FUNCTIONS OF THE 2NO KIND ( ALSO CALLED NEUMANN’S FUNCTIONS ) OF ORDER A AND A+¢f ( A>=0 ) AND
ARGUMENT X>0,

BZSS YAPLUSN CALCULATES TrnE BESSEL FUNCTIONS OF THE 2ND KIND OF ORDER A¢Ny N=0jseeesNMAX 5 A>=0, AND ARGUMENT X2>0,

BZSS PQAOL IS AN AUXILIARY PROCEDURE FOR THE COMPUTATION OF THE BESSEL FUNCTIONS FOR LARGE VALUES OF THEIR ARGUMENT.

BESS IAPLUSN CALCULATES THE MOJDIFIEO BESSEL FUNSTIONS OF THE 1ST KIND OF ORDER A+Ny N=0seee s NMAX s A>=0 AND ARGUMENT X>=0.

BESS KAO1 CALCULATES THE MODIFIED BESSEL FUNCTIONS OF THE 3RD KIND OF ORDZR A AND A+1, A>=0, ANO ARGUMENT X, X>0.

BESS KAPLUSN CALCULATES THE MOJDIFIED BESSEL FUNCTIONS OF THE 3RD KIND OF ORDER A#N, N=0,e.0 s NMAX 5 A>=0, AND ARGUMENT Xx>0.
NONZXP BESS IAPLUSN CALCULATES THE MOOIFIED BESSEL FUNCTIONS OF THE 1ST KIND OF ORDER A+Ny, N=0jsece s NMAX o A>=0 AND ARGUMENT
X>=0y MULTIPLIEZO BY EXP(=X),

HUNEXP BESS KAQL CALCULATES THEZ MODIFIED BESSEL FUNCTIONS OF THE 3RD KIND OF ORDER A AND A¢i, A>=0 AND ARGUMENT X, X>0,
MULTIPLIEO 8Y THE FACTOR EX2(X).

NONZXP BESS KAPLUSN CALCULATES THE MODIFIED BESSEL FUNCTIONS OF THE 3RD KIND OF ORDER A#+N, N=0jyeeesNMAX 5 A>=0 AND ARGUMENT
X>0 MULTIPLIED BY THE FACTOR EXPIX).

NEWTON CALCULATES THE COEFFICIENTS OF THE NEWTON POLYNOMIAL THROUGH GIVEN INTERPOLATION POINTS AND CORRESPONDING FUNCTION
VALULS.

INI SELECTS A (SUB)SET OF INTEGERS OUT OF A GIVEN SET OF INTEGERS? IT IS AN AUXILIARY PROCEDURE FOR MINMAXPOL.

SNOREMEZ EXCHANGES AT MOST N+1 NUMBERS WITH NUMBERS OUT OF A REFERENCE SET3 IT IS AN AUXILIARY PROCEDURE FJIR MINMAXPOL.
MINMAXPOL CALCULATES THE COEFFICIENTS OF THE POLYNOMIAL THAT APPROXIMATES A FUNCTION, GIVEN FOR DISCRETE AIGUMENTS, SUCH THAT
THE INFINITY NORM OF THE ERROR VECTOR IS MINIMISEOD.





