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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.




CONTENTS OF KWICINDEX ' 26/01/76 PAGE 8

36436
34437
34438
34439

3ukul
Jubul

kYN

34453

34500
34600
34601
34602
34603
34604
34665
34h00
34607
346068
Ju603
34610
Juoll
34700

34701

34702
34703

34704
J4745
34706

34707

3475¢
34739
34710

34711

35021
35022
35023
35027
35028
35039
35050
35051
35052
35053
35054

215
213
213
213

219
219

253

233

209
267
267
207
2o7
2u7
267
2¢e7
2e7
2er
267
267

27
277

277

279
273

281
[4:33
261

2481

281
283
203

2b3

227
227
227
227
27
187
187
187
187
187
187

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.





