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New version of IMSL is described. Major changes are the following.
FORTRANT77 support

decomposition of the library to three separate parts
double precision support on all available computers
distribution of the fibrary by object program

(1)
(2)
(3)
(4)
(%)

new usages.
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REAL FUNCTION AMACH(I)

AMACH retrieves real machine constants which define the computer’s real arithmetic.

Assume that single-precision floating-point numbers are represented in N,-digit,
base B form as 0 BE SN, 2, B~*, where o is the sign, 0 <z < Bfork=1,..., N,
and Epin, < E < Emax,- Note that B = IMACH(6), N; = IMACH(7), Egin, =

IMACH(8), and Emax, = IMACH(9).
The values returned by AMACH are approximate.

The proposed IEEE standard for binary arithmetic (see Stevenson 1982) uses
NaN (not a number) as the result of various otherwise illegal operations, such as com-
puting 0/0. On computers that do not support NaN, a value larger than DMACH (2)
is returned for AMACH(6). On computers that do not have a special representation
for infinity, AMACH(2) returns the same value as AMACH(7).

AMACH is defined by the following table.

AMACH (1) = BEmins~1 the smallest positive number.
AMACH(2) = BFmaxs (1 — B~Ns), the largest number.

AMACH(3) = B~ the smallest relative spacing.
AMACH(4) = B~ the largest relative spacing.
AMACH(5) = log;(B)-

AMACH(8) = NaN (not a number).

AMACH(7) = positive machine infinity.

AMACH (8) = negative machine infinity.
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REAL FUNCTION AMACH (N)
N

INTEGER
REAL RMACH(8)
INTEGER  IRMACH(8)

EQUIVALENCE (RMACH, IRMACH)
DATA RHACH(1)/4.66254E-156/
DATA RMACH(2)/8.37795E152/

DATA RMACH(3)/7.45230E-9/ =227
DATA RHACH(4)/1.49046E-8/ = 2728
DATA RMACH(5)/.301029995663981195E0/ = L0G1e(2.0)

DATA IRMACH(6)/34225495975/
DATA RMACH(7)/8.37795E152/
DATA RMACH(8)/-8.37795E152/
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IMSL ROUTINE NAME - LEQT1F

PURPOSE - LINEAR EQUATION SOLUTION - FULL STORAGE
MODE - SPACE ECONOMIZER SOLUTION.

USAGE - CALL LEQT1F (A,M,N,IA,B,IDGT,WKAREA, IER)

ARGUMENTS A ~ INPUT MATRIX OF DIMENSION N BY N CONTAINING
THE COEFFICIENT MATRIX OF THE EQUATION
AX = B.

ON OUTPUT, A IS REPLACED BY THE LU
DECOMPOSITION OF A ROWWISE PERMUTATION OF

A.
M - NUMBER OF RIGHT-HAND SIDES. (INPUT)
N - ORDER OF A AND NUMBER OF ROWS IN B. (INPUT)
IA - ROW -DIMENSION OF A AND B EXACTLY AS SPECIFIED

IN THE DIMENSION STATEMENT OF THE CALLING
PROGRAM. (INPUT)

M3 IF4¥Yavd. 209=27l0OM

LSLRG/DLSLRG (Single/Double precision)

Purpose: Solve a real general system of linear equations without
iterative refinement.

Usage: CALL LSLRG (N, A, LDA, B, IPATH, X)
Arguments
N - Number of equations. (Input)
A - N by N matrix containing the coefficients of the linear
system. (Input)
LDA - Leading dimension of A exactly as specified in the

dimension statement of the calling program. (Input)

M4, I F+¥Yary10. 00 =2127IL0OHR

For example, consider a real 5 x 5 band
matrix with 1 lower and 2 upper codiagonals,
Chapter 1: Linear Systems stored in the FORTRAN array declared by the

. following stat ts.
Solution of Linear Systems, Matrix oflowing statements

Inversion, and Determinant Evaluation PARAMETER (N=5, NLCA=1. NUCA=2)
REAL A(NLCA+NUCA-+1.N)

The matrix A has the form

Real General Matrices

LSARG (p. 11) Solve a real general system of

linear equations with iterative refinement. [ i“ ‘i” 1213 AO g
— 21 Azz A2z Az
CALL LSARG (N, Ay n. [DA. B'w. iIPATH. X ) A=1| 0 As2 Ass Asa Ass

4] 0 Az Ag Ass
[} 0 0 Ass Ass |

As a FORTRAN array it has the form

LSLRG (p. 13) Solve a real general system of
linear equations without iterative refinement.

CALL LSLRG (N, Ay n. LDA. B . PATH. X n) © % x A Ase Ass T
LFCRG (p. 16) Compute the LU factorization A= X A1z A2z Az Ass
of a real general matrix and estimate its L A Az Az Au Ass
condition number. L A2r Asz Asz Ass X
CALL LFCRG (N, A . LDA. FACy,v. LDFAC. The entries marked with an X in above array are
IPVTN. ﬁcouo) not referenced by the IMSL band routines.

M5 ITF+4¥yary10. 0OYT7LYyAh-FOH
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