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QUADPACK is a FORTRAN 77 library for numerical integration of one-dimensional

functions.
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2 HITIL—F>D4&H
2.1 B#EL—FrofE

QNG Is a simple non-adaptive automatic integrator, based on a sequence of rules with in-
creasing degree of algebraic precision (Patterson, 1968).

QAG Is a simple globally adaptive integrator using the strategy of Aind (Piessens, 1973). It
is possible to choose between 6 pairs of Gauss-Kronrod quadrature formulae for the rule
evaluation component. The pairs of high degree of precision are suitable for handling
integration difficulties due to a strongly oscillating integrand.

'https://www.netlib.org/quadpack/doc
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QAGS Is an integrator based on globally adaptive interval subdivision in connection with
extrapolation (de Doncker, 1978) by the Epsilon algorithm (Wynn, 1956).

QAGP Serves the same purposes as QAGS, but also allows for eventual user-supplied infor-
mation, i.e. the abscissae of internal singularities, discontinuities and other difficulties
of the integrand function. The algorithm is a modification of that in QAGS.

QAGI Handles integration over infinite intervals. The infinite range is mapped onto a finite
interval and then the same strategy as in QAGS is applied.

QAWO Is aroutine for the integration of COS(OMEGA*X)*F(X) or SIN(OMEGA*X)*F(X)
over a finite interval (A,B). OMEGA is is specified by the user. The rule evaluation
component is based on the modified Clenshaw-Curtis technique. An adaptive subdivision
scheme is used connected with an extrapolation procedure, which is a modification of
that in QAGS and provides the possibility to deal even with singularities in F.

QAWF Calculates the Fourier cosine or Fourier sine transform of F(X), for user-supplied
interval (A, INFINITY), OMEGA, and F. The procedure of QAWO is used on successive
finite intervals, and convergence acceleration by means of the Epsilon algorithm (Wynn,
1956) is applied to the series of the integral contributions.

QAWS Integrates W(X)*F(X) over (A,B) with A.LT.B finite,
and W(X) = ((X-A)**ALFA)* ((B-X)**BETA) *V(X)
where V(X) = 1 or LOG(X-A) or LOG(B-X)
or LOG(X-A)=*L0OG(B-X)
and ALFA.GT.(-1), BETA.GT.(-1).
The user specifies A, B, ALFA, BETA and the type of
the function V.
A globally adaptive subdivision strategy is applied,
with modified Clenshaw-Curtis integration on the
subintervals which contain A or B.

QAWC Computes the Cauchy Principal Value of F(X)/(X-C) over a finite interval (A,B) and
for user-determined C. The strategy is globally adaptive, and modified Clenshaw-Curtis
integration is used on the subranges which contain the point X = C.

Each of the routines above also has a "more detailed" version with a name ending in E, as
QAGE. These provide more information and control than the easier versions.

AN DOWTIX, Zwillinger 2] IZK 2 ERDES2BDTH % & D



1st letter 2nd letter 3rd letter 4th letter
G — Simple integrator
General
N integrand S - Singularities handled
Non-adaptive
w _ . P — Specified points of local dif-
Q Weight function ficulty (singularities, discontinuities
Quadrature of specified form )
I — Infinite interval
G O — Oscillatory weight function (cos
General . o
or sin) over a finite interval
A integrand
Adaptive F — Fourier transform (cos or sin)
w C — Cauchy principal value
Weight function
of specified form

3 YYTI . FOYSLERT
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write(*,*) ’ RESULT=’, RESULT
fEFR RIS
write(*,’ (A,F25.20)>) > RESULT=’ ,RESULT

%ﬁ)\bf:o

3.1 QNG (B&Ih)

QNG Is a simple non-adaptive automatic integrator, based on a sequence of rules with
increasing degree of algebraic precision.

YT TuT I ATEROEBEBREFBELTWVWEEEZI LN,

! e’ Lo
dv = dr = 1.27072413983362022013 - - - .
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~ testqgng.f ~N

REAL A,ABSERR,B,F,EPSABS,EPSREL,RESULT
INTEGER IER,NEVAL

EXTERNAL F
A = 0.0EO
B = 1.0E0

EPSABS = 0.0EO

EPSREL = 1.0E-3

CALL QNG(F,A,B,EPSABS,EPSREL,RESULT,ABSERR,NEVAL, IER)
C C INCLUDE WRITE STATEMENTS

write(*,*) ° RESULT=’,RESULT

STOP

END
C C

REAL FUNCTION F(X)

REAL X

F = EXP(X)/(X*X+0.1E+01)

RETURN

END
N J

~ testdgng.f ~N

C testdqgng.f
double precision A,ABSERR,B,F,EPSABS,EPSREL,RESULT
INTEGER IER,NEVAL

EXTERNAL F
A = 0.0D0O
B = 1.0D0

EPSABS = 0.0DO
EPSREL = 1.0D-3
CALL DQNG(F,A,B,EPSABS,EPSREL,RESULT,ABSERR,NEVAL, IER)

C C INCLUDE WRITE STATEMENTS
write(*,’(A,F20.15)°) °> RESULT=’,RESULT
STOP
END

C C

double precision FUNCTION F(X)
double precision X
F = DEXP(X)/(X*X+0.1D+01)

RETURN
END
N J
P Y
~ testqng DFLTHER ™

% gfortran -0 -o testqng testqng.f libquadpack.a
% ./testqng
RESULT=  1.27072430
% gfortran -0 -o testdqng testdqng.f libquadpack.a
% ./testdang
RESULT=  1.270724139833620

\_ J
(1.27072413983362022013 - - - ¥ DEFZNZHN 1.6 x 1077, 2.2 x 1076 TH 200 5) Hikh
B, GRS TIRERTDHA I,

3.2 QAG (FIh)

QAG is a simple globally adaptive integrator using the strategy of Aind (Piessens, 1973). It
is possible to choose between 6 pairs of Gauss-Kronrod quadrature formulae for the rule eval-



uation component. The pairs of high degree of precision are suitable for handling integration
di ffi culties due to a strongly oscillating integrand.

QAG 1%, Aind (Piessens, 1973) O¥REE % Wz Bk 7 0 — OLEISHE D2 TH 5, L—
ViHi2 > R—2 > MI6HDOAT YR - Zay Fay FEGARDHERZ LD TE S, @fF
o, 58 < HiRENS 2 WA BRI K 2 REEOLIHRICHE LT 2,

YTV TR ATEROERDZHE L TWE EEZ 6N 5%,

1 2 2
—————dxr = — = 1.1547005383792515290 - - -
/0 2 + sin(107z) ! V3

e testqag.f ~

REAL A,ABSERR,B,EPSABS,EPSREL,F,RESULT,WORK
INTEGER IER,IWORK,KEY,LAST,LENW,LIMIT,NEVAL
DIMENSION IWORK(100) ,WORK(400)

EXTERNAL F
A = 0.0EO
B = 1.0E0

EPSABS = 0.0EO
EPSREL = 1.0E-3
KEY = 6
LIMIT = 100
LENW = LIMIT*4
CALL QAG(F,A,B,EPSABS,EPSREL,KEY,RESULT, ABSERR,NEVAL,
* IER,LIMIT,LENW,LAST,IWORK,WORK)
o C INCLUDE WRITE STATEMENTS
write(*,*) ’ RESULT=’,RESULT
STOP
END
C C
REAL FUNCTION F(X)
REAL X
F = 2.0E0/(2.0E0+SIN(31.41592653589793E0*X))
RETURN
END

N J
,~ testqag DFEATHRER

)

% gfortran -0 -o testqag testqag.f libquadpack.a
% ./testqag
RESULT= 1.15470052
% gfortran -0 -o testdqag testdqag.f libquadpack.a
% ./testdqag
RESULT=  1.15470053837925146212

N J
(1.1547005383792515290 - - - £ DI ZNEN 1.8 x 1075, 6.7 x 1077 TH 270 5)
HISE, REC D TORERTDS 5,

3.3 QAGS (FIh)

QAGS is an integrator based on globally adaptive interval subdivision in connection with
extrapolation (de Doncker, 1978) by the Epsilon algorithm (Wynn, 1956).

QAGS X, 4 F¥rr7nay X (Wynn, 1956) 12 & %4 (de Doncker, 1978) & Kl
JERIX M ENC DO S SR TH 5.

BTN T ATRERDERBDEFTE L TWEEZILNS,

|
——dx =2.
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(BB D 2 =0 TOMEIZ 0 2 LTH 3, )

~ testqags.f

REAL A,ABSERR,B,EPSABS,EPSREL,F,RESULT,WORK
INTEGER IER,IWORK,LAST,LENW,LIMIT,NEVAL
DIMENSION IWORK(100),WORK(400)

EXTERNAL F

A = 0.0E0

B = 1.0E0

EPSABS = 0.0EO

EPSREL = 1.0E-3

LIMIT = 100

LENW = LIMITx*4

CALL QAGS(F,A,B,EPSABS,EPSREL,RESULT,ABSERR,NEVAL, IER,
*x LIMIT,LENW,LAST,IWORK,WORK)

C C INCLUDE WRITE STATEMENTS
write(*,*) ’> RESULT=’,RESULT
STOP
END

C C
REAL FUNCTION F(X)

REAL X

F = 0.0E0

IF(X.GT.0.0E0) F = 1.0E0/SQRT(X)
RETURN

END

N

~ testdqgags.f

C testdqags.f
double precision A,ABSERR,B,EPSABS,EPSREL,F,RESULT,WORK
INTEGER IER,IWORK,LAST,LENW,LIMIT,NEVAL
DIMENSION IWORK(100),WORK(400)
EXTERNAL F
A = 0.0D0
B = 1.0D0
EPSABS = 0.0DO
C EPSREL = 1.0D-3
EPSREL = 1.0D-12
LIMIT = 100
LENW = LIMIT*4
CALL DQAGS(F,A,B,EPSABS,EPSREL,RESULT,ABSERR,NEVAL, IER,
* LIMIT,LENW,LAST,IWORK,WORK)

C C INCLUDE WRITE STATEMENTS
write(*,’(A,F25.20)°) °> RESULT=’,RESULT
STOP
END

C C

double precision FUNCTION F(X)
double precision X

F = 0.0D0

IF(X.GT.0.0D0) F = 1.0DO/DSQRT(X)
RETURN

END




N
~ testqags D FEATAGE R ™

% gfortran -0 -o testqags testqags.f libquadpack.a
% ./testqags
RESULT=  2.00000048
Note: The following floating-point exceptions are signalling: IEEE_UNDERFLOW_FLAG
% gfortran -0 -o testdgqags testdqags.f libquadpack.a
% ./testdqags
RESULT=  1.99999999999999844569
Note: The following floating-point exceptions are signalling: IEEE_UNDERFLOW_FLAG

N\ J
(FEEZZN TN A48 x 1077, 1.6 x 107 THZ05) HKEE, SHEEr b ToRERTH
%9,

3.4 QAGP (?)

QAGP serves the same purposes as QAGS, but also allows for eventual user-supplied infor-
mation, i.e. the abscissae of internal singularities, discontinuities and other difficulties of the
integrand function. The algorithm is a modification of that in QAGS.

QAGP 13 QAGS LRI HIZRZ T, 22— -7 216H. 205, BT
DWERR R A, THERiA, ZOMOMED D 2 RO PR (M) 2R3 20’ TE S, 7
NIV ZLIFTQAGS DB DEHRE LD TH %,

F(ZL’) _ |$ - 1/7|—0.25 |$ . 2/3|—0.55

% T Fz)=0 £ LTH 5,

/

~ testqagp.f ~

—-1/4 —11/20

! dr = 4.2536876881222494611 - - -

xr — —

7

2
$__

3

REAL A,ABSERR,B,EPSABS,EPSREL,F,POINTS,RESULT,WORK
INTEGER IER,IWORK,LAST,LENIW,LENW,LIMIT,NEVAL,NPTS2
DIMENSION IWORK(204),POINTS(4),WORK(404)

EXTERNAL F

A = 0.0E0

B = 1.0E0

NPTS2 = 4

POINTS(1) = 1.0E0/7.0EO

POINTS(2) = 2.0E0/3.0E0

LIMIT = 100

LENIW = LIMIT*2+NPTS2

LENW = LIMIT*4+NPTS2

CALL QAGP(F,A,B,NPTS2,POINTS,EPSABS,EPSREL,RESULT, ABSERR,
* NEVAL,IER,LENIW,LENW,LAST,IWORK,WORK)

C C INCLUDE WRITE STATEMENTS

write(*,%) ’ RESULT=’,RESULT

STOP

END

C C

REAL FUNCTION F(X)

REAL X

F = 0.0E+00
IF(X.NE.1.0E0/7.0EO.AND.X.NE.2.0E0/3.0E0) F =

* ABS(X-1.0E0/7.0EQ)**(-0.25E0)*




* ABS(X-2.0E0/3.0EQ)**(-0.55E0)
RETURN
END

»~ testdgagp. f ~N

C testdqagp.f
double precision A,ABSERR,B,EPSABS,EPSREL,F,POINTS,RESULT,WORK
INTEGER IER,IWORK,LAST,LENIW,LENW,LIMIT,NEVAL,NPTS2
DIMENSION IWORK(204),POINTS(4),WORK(404)
EXTERNAL F
A = 0.0D0
B = 1.0D0
NPTS2 = 4
POINTS(1)
POINTS(2)
LIMIT = 100
LENIW = LIMIT*2+NPTS2
LENW = LIMIT*4+NPTS2
CALL DQAGP(F,A,B,NPTS2,POINTS,EPSABS,EPSREL,RESULT, ABSERR,
*x NEVAL,IER,LENIW,LENW,LAST,IWORK,WORK)

1.0D0/7.0DO0
2.0D0/3.0D0

C C INCLUDE WRITE STATEMENTS
write(*,’(A,F20.15)’) ’> RESULT=’,RESULT
STOP
END

C C

double precision FUNCTION F(X)

double precision X

F = 0.0D+00
IF(X.NE.1.0D0/7.0D0.AND.X.NE.2.0D0/3.0D0) F =
* DABS(X-1.0D0/7.0D0)**(-0.25D0) *

* DABS(X-2.0D0/3.0D0)**(-0.55D0)

RETURN
END
N J
sy
~ testqagp DFEITHER )

% gfortran -0 -o testqagp testqagp.f libquadpack.a
% ./testqagp
RESULT=  4.16159010
Note: The following floating-point exceptions are signalling: IEEE_UNDERFLOW_FLAG
% gfortran -0 -o testdqagp testdqagp.f libquadpack.a
% ./testdqagp
*%xx XERROR *x**
Message:abnormal return from dqagp
Error code: 4
Severity level: 0
RESULT=  4.252989528653469
Note: The following floating-point exceptions are signalling: IEEE_UNDERFLOW_FLAG

HN? ?HEEDOHIZREYION LD > TR T, BEEDHIZBEEN 701074 72, B
LW,

3.5 QAGI (FgIh)

QAGI handles integration over infinite intervals. The infinite range is mapped onto a finite
interval and then the same strategy as in QAGS is applied.

QAGIFEIRXE D 2 5o HRFEFAIIHRXENCEHR S, QAGS & [F] U kg A8 H
é n é o



ALOG () \THFEED logr ZEKT %,
YTV Tar T A TRROERDZHRELT0WL EEZ S5,

400 1
L/‘ ( Vi logx dx = v/2rlog2 = 3.0795717821423574190 - -
0

2+ 1)(z+2)

~ testqagi.f

REAL ABSERR,BOUN,EPSABS,EPSREL,F,RESULT,WORK
INTEGER IER,INF,IWORK,LAST,LENW,LIMIT,NEVAL
DIMENSION IWORK(100),WORK(400)
EXTERNAL F
BOUN = 0.0EO
INF = 1
EPSABS = 0.0EO
EPSREL = 1.0E-3
LIMIT = 100
LENW = LIMIT*4
CALL QAGI(F,BOUN,INF,EPSABS,EPSREL,RESULT,ABSERR,NEVAL,
x IER,LIMIT,LENW,LAST, IWORK,WORK)
C C INCLUDE WRITE STATEMENTS
write(*,*) ’ RESULT=’,RESULT
STOP
END
C C
REAL FUNCTION F(X)
REAL X
F = 0.0E0
IF(X.GT.0.0E0) F = SQRT(X)*ALOG(X)/
* ((X+1.0E0) *(X+2.0E0))
RETURN
END

N

N

~ testdqagi.f

C testdqagi.f
double precision ABSERR,BOUN,EPSABS,EPSREL,F,RESULT,WORK
INTEGER IER,INF,IWORK,LAST,LENW,LIMIT,NEVAL
DIMENSION IWORK(100),WORK(400)

EXTERNAL F
BOUN = 0.0DO
INF =1
EPSABS = 0.0DO

C EPSREL = 1.0D-3
EPSREL = 1.0D-13
LIMIT = 100

LENW = LIMIT*4
CALL DQAGI(F,BOUN,INF,EPSABS,EPSREL,RESULT,ABSERR,NEVAL,
* IER,LIMIT,LENW,LAST,IWORK,WORK)

C C INCLUDE WRITE STATEMENTS
write(*,’(A,F25.20)°) ° RESULT=’,RESULT
STOP
END

C C

double precision FUNCTION F(X)
double precision X

F = 0.0D0

IF(X.GT.0.0D0) F = DSQRT (X)*DLOG(X)/

* ((X+1.0D0) * (X+2.0D0) )
RETURN

END

J
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% gfortran -0 -o testqagi testqagi.f libquadpack.a
% ./testqagi
RESULT=  3.07956362
Note: The following floating-point exceptions are signalling: IEEE_UNDERFLOW_FLAG
% gfortran -0 -o testdqagi testdqagi.f libquadpack.a
% ./testdqagi
RESULT=  3.07957178214236915181
Note: The following floating-point exceptions are signalling: IEEE_UNDERFLOW_FLAG

N\ J
BB DITIE, BRAED 82X 1070 ZARSDH? (IKX 107° THLREVWEDNT 5, )
BEREOHIFEREN 1.2 x 1074 T, ZARDON? ?

3.6 QAWO (RIh)

QAWO is a routine for the integration of COS(OMEGA*X)*F(X) or SIN(OMEGA*X)*F(X)
over a finite interval (A,B). OMEGA is is specified by the user. The rule evaluation component
is based on the modified Clenshaw-Curtis technique. An adaptive subdivision scheme is used
connected with an extrapolation procedure, which is a modification of that in QAGS and
provides the possibility to deal even with singularities in F.

QAWO IFERRIXH (A,B) Ld COS(OMEGA*X)*F(X) %721% SIN(OMEGA*X)*F(X) Of#
BDDDN—F 2 TF, OMEGA FZ2—HDHEET %, L—LiHiia > K- ME B
1E Clenshaw-Curtis {EIZEDWT W5, ESHIM T EH R £ — 213, QAGS D ZnZEIEL 724}t
HFIEEBEL AN, FORELS 2 rleett 224t 5 5,

MR uars ATlE, ROEEDZIELTWEIEZLNS,

1
/ cos(10z)e " log x dx
0

1
=503 (—2v — 20 Arctan(10) — (1 + 104)['(1 — 107) — (1 — 10¢)I'(1 + 10¢) — log 10)

= —0.17763920651138898590 - - - .

~ testqawo.f ~N

REAL A,ABSERR,B,EPSABS,EPSREL,F,RESULT,OMEGA,WORK
INTEGER IER,INTEGR,IWORK,LAST,LENIW,LENW,LIMIT,MAXP1,NEVAL
DIMENSION IWORK(200) ,WORK(925)

EXTERNAL F

A = 0.0EO

B = 1.0E0

OMEGA = 10.0EO
INTEGR =1
EPSABS = 0.0EO
EPSREL = 1.0E-3
LIMIT = 100
LENIW = LIMIT*2
MAXP1 = 21

LENW = LIMIT*4+MAXP1%25
CALL QAWO(F,A,B,OMEGA,INTEGR,EPSABS,EPSREL,RESULT, ABSERR,
* NEVAL,IER,LENIW,MAXP1,LENW,LAST,IWORK,WORK)

C C INCLUDE WRITE STATEMENTS
write(*,*) > RESULT=’,RESULT
STOP
END

11



C C
REAL FUNCTION F(X)
REAL X
F = 0.0EO
IF(X.GT.0.0E0) F = EXP(-X)*AL0OG(X)
RETURN
END

N J
~ testdgawo.f ~N

C testdqawo.f
double precision A,ABSERR,B,EPSABS,EPSREL,F,RESULT,OMEGA,WORK
INTEGER IER,INTEGR,IWORK,LAST,LENIW,LENW,LIMIT,MAXP1,NEVAL
DIMENSION IWORK(200),WORK(925)
EXTERNAL F
A = 0.0D0O
B = 1.0D0
OMEGA = 10.0DO
INTEGR 1
EPSABS 0.0D0
C EPSREL = 1.0D-3
EPSREL = 1.0D-12
LIMIT 100
LENIW = LIMIT*2
MAXP1 21
LENW = LIMIT*4+MAXP1x%25
CALL DQAWO(F,A,B,OMEGA,INTEGR,EPSABS,EPSREL,RESULT, ABSERR,
* NEVAL,IER,LENIW,MAXP1,LENW,LAST,IWORK,WORK)

C C INCLUDE WRITE STATEMENTS
write(*,?(A,F25.20)’) * RESULT=’,RESULT
STOP
END

C C

double precision FUNCTION F(X)
double precision X

F = 0.0D0O
IF(X.GT.0.0D0) F = DEXP(-X)*DL0G(X)
RETURN
END
N J
Yt
,~ testqawo DFEATHER R

% gfortran -0 -o testqawo testqawo.f libquadpack.a
% ./testqawo
RESULT= -0.177639186
Note: The following floating-point exceptions are signalling: IEEE_UNDERFLOW_FLAG
% gfortran -0 -o testdgawo testdgawo.f libquadpack.a
% ./testdqawo
RESULT= -0.17763920651138892515
Note: The following floating-point exceptions are signalling: IEEE_UNDERFLOW_FLAG

\_ J
(FEERZZN TN 21 x 1078, 6.1 x 10717 TH 2 5) HFEE, EHEL O RERTH

[¢]

%)

Uy

3.7 QAWF (RIh)

QAWF calculates the Fourier cosine or Fourier sine transform of F(X), for user-supplied
interval (A, INFINITY), OMEGA, and F. The procedure of QAWO is used on successive finite

12



intervals, and convergence acceleration by means of the Epsilon algorithm (Wynn, 1956) is

applied to the series of the integral contributions.
QAWF &, 2 —% —2%5E L72XMH (A INFINITY)., OMECA, FIZHLT, FX)D7—
U TRRESR

+oo
/ F(z) cos(wx) dx
37— TIERAE .
/ F(z)sin(wz) dz

ZEIELE3, QAWO OFJHIZ, #Hin T 2 HRXBETHEHIN, 4 F>ar71ray X4
(Wynn, 1956) 12 X 2UNHKNEDI BT FE5DORINCHEH S NE T,

Fla) = S000) g 4— 0, INTEGR-2 DT
/T
o0 sin(50x)
/ ———=sin(8z)dr = V29m — V21w = 1.4225521625759122427 - - - .
0 CC\/E
~ testqawf.f ~

REAL A,ABSERR,EPSABS,F,RESULT,OMEGA, WORK
INTEGER IER,INTEGR,IWORK,LAST,LENIW,LENW,LIMIT,LIMLST,
* LST,MAXP1,NEVAL

DIMENSION IWORK(250),WORK(1025)

EXTERNAL F

A = 0.0EO

OMEGA = 8.0EO

INTEGR = 2

EPSABS = 1.0E-3

LIMLST = 50

LIMIT = 100

LENIW = LIMIT*2+LIMLST
MAXP1 = 21

LENW = LENIW*2+MAXP1%25

CALL QAWF(F,A,OMEGA,INTEGR,EPSABS,RESULT, ABSERR, NEVAL,

* IER,LIMLST,LST,LENIW,MAXP1,LENW,IWORK,WORK)
C C INCLUDE WRITE STATEMENTS

write(*,*) ’ RESULT=’,RESULT

STOP

END
C c

REAL FUNCTION F(X)

REAL X

IF(X.GT.0.0E0) F = SIN(50.0E0*X)/(X*SQRT (X))

RETURN

END

N\ J
~ testdgawf.f ~

C testdqawf.f
double precision A,ABSERR,EPSABS,F,RESULT,OMEGA,WORK
INTEGER IER,INTEGR,IWORK,LAST,LENIW,LENW,LIMIT,LIMLST,
* LST,MAXP1,NEVAL
DIMENSION IWORK(250),WORK(1025)
EXTERNAL F
A = 0.0D0O
OMEGA = 8.0DO
INTEGR = 2
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C EPSABS = 1.0D-3
EPSABS = 1.0D-9
LIMLST = 50
LIMIT = 100
LENIW = LIMIT*2+LIMLST
MAXP1 = 21
LENW = LENIW*2+MAXP1%25
CALL DQAWF (F,A,OMEGA, INTEGR,EPSABS,RESULT, ABSERR, NEVAL,
* IER,LIMLST,LST,LENIW,MAXP1,LENW,IWORK,WORK)

C C INCLUDE WRITE STATEMENTS
write(*,’(A,F25.20)°) ’ RESULT=’,RESULT
STOP
END

C C

double precision FUNCTION F(X)
double precision X
IF(X.GT.0.0D0) F = DSIN(50.0D0*X)/(X*DSQRT (X))

RETURN

END
NS J
-~ testqavf D FATHER ~

% gfortran -0 -o testqawf testqawf.f libquadpack.a
% ./testqawf
RESULT=  1.42255270
Note: The following floating-point exceptions are signalling: IEEE_UNDERFLOW_FLAG
% gfortran -0 -o testdqawf testdqawf.f libquadpack.a
% ./testdqawf
RESULT=  1.42255216257491468035
Note: The following floating-point exceptions are signalling: IEEE_UNDERFLOW_FLAG

\_ y
HAEE DTN 54 x 1077 TH 200, THRERTHS 5,
EAREE D EIRED 1.0 x 10712 TH S, (EPSABS = 1.0D-10 ¥ TR LT T -5, )

3.8 QAWS (REIh)

QAWS integrates W(X)*F(X) over (A,B) with A.LT.B finite, and W(X) = ((X-A)**ALFA)*((B-
X)*BETA)*V(X) where V(X) = 1 or LOG(X-A) or LOG(B-X) or LOG(X-A)*LOG(B-X) and
ALFA.GT.(-1), BETA.GT.(-1). The user specifies A, B, ALFA, BETA and the type of the
function V. A globally adaptive subdivision strategy is applied, with modified Clenshaw-Curtis
integration on the subintervals which contain A or B.

QAWSIE, ALTBZERE 35 (AB) LOW(X)*F(X) 27 L, W(X)=((X-A)**ALFA)*((B-
X)*BETA)*V(X) 22T, V(X)=1 £/IELOG(X-A) £7IZ LOG(B-X) £/ LOG(X-A)*LOG(B-

X)T»HYH, ALFA.GT.(-1), BETA.GT.(-1) TH 5. 2—H¥—I&. A, B, ALFA, BETA BX U
BV D& T2IEET 5, A FEBZECHTRETIE, BIEShZrZ Ly a—h—

7 4 A EHAWT, 78— UL 5 M L& X B,

UEZzFrdsE
(x —a)*(b—z)° (integr = 1)
b z—a)*(b—2z)%log(z —a integr = 2
[ oyt wiay= | 70O e (integr =2
a (x — a)*(b— )" log(b — x) (integr = 3)
(x —a)*(b— )’ log(x — a)log(b — x) (integr = 4)
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ZAtET WS 2 THA D,

UTFoy > Fn-7urs 5TlE f(r) =sinl0xr,a=0,b=1, integr=1, a = 8 = —1/2
RDT, BABBIX w(r) = (r—a)*(b—2)° =271 —2)7% TH 3,

1
/ sin(102)x~%%(1 — 2)"%°dx = 7nJy(5) sin 5 = 0.53501905692236534412 - - -
0

~ testqaws.f ~N

REAL A,ABSERR,ALFA,B,BETA,EPSABS,EPSREL,F,RESULT,WORK
INTEGER IER,INTEGR,IWORK,LAST,LENW,LIMIT,NEVAL
DIMENSION IWORK(100),WORK(400)

EXTERNAL F
A = 0.0EO
B = 1.0E0

ALFA = -0.5E0
BETA = -0.5E0

INTEGR =1
EPSABS = 0.0EO
EPSREL = 1.0E-3
LIMIT = 100

LENW = LIMIT*4

CALL QAWS(F,A,B,ALFA,BETA,INTEGR,EPSABS,EPSREL,RESULT,

* ABSERR,NEVAL,IER,LIMIT,LENW,LAST,IWORK,WORK)
C C INCLUDE WRITE STATEMENTS

write(*,*) ’ RESULT=’,RESULT

STOP

END
C C

REAL FUNCTION F(X)

REAL X

F = SIN(10.0E0%*X)

RETURN

END

N J
~ testdqaws.f ~

C testdqaws.f
double precision A,ABSERR,ALFA,B,BETA,EPSABS,EPSREL,F,RESULT,WORK
INTEGER IER,INTEGR,IWORK,LAST,LENW,LIMIT,NEVAL
DIMENSION IWORK(100),WORK(400)

EXTERNAL F
A = 0.0DO
B = 1.0D0

ALFA = -0.5D0
BETA = -0.5D0

INTEGR = 1
EPSABS = 0.0DO

C EPSREL = 1.0D-3
EPSREL = 1.0D-12
LIMIT = 100

LENW = LIMIT*4
CALL DQAWS(F,A,B,ALFA,BETA,INTEGR,EPSABS,EPSREL,RESULT,
* ABSERR,NEVAL,IER,LIMIT,LENW,LAST,IWORK,WORK)

C C INCLUDE WRITE STATEMENTS
write(*,’(A,F25.20)°) ° RESULT=’,RESULT
STOP
END

C C

double precision FUNCTION F(X)

15



double precision X
F = DSIN(10.0D0*X)
RETURN

END

N
,~ testqaws DIFATHER

/

% gfortran -0 -o testqaws testqaws.f libquadpack.a
% ./testqaws
RESULT= 0.535019159
% gfortran -0 -o testdgqaws testdqaws.f libquadpack.a
% ./testdgaws
RESULT= 0.53501905692236562118

AR HREE., BREEZREN 10X 1077, 28 x 10716, +oRfERTH A 5,

3.9 QAWC (FIh)

QAWC computes the Cauchy Principal Value of F(X)/(X-C) over a finite interval (A,B)
and for user-determined C. The strategy is globally adaptive, and modified Clenshaw-Curtis
integration is used on the subranges which contain the point X = C.

WCIEF(X)/(X-C) Da—>—FE2HBRXME (AB) ET, =% =27 CIZX L TEF
BT %, ZOBIBIIKBINCEICHTHD, AX = C2aUipfiflci3MEErrryay .
A —T 4 AR BMEDN S,

b
p.v. /() dx
o T—C
1
MR 7arsATlE, Flo)=——— a=—-1,b=1,¢c=1/2
VENOM A=Y/ . F(x) poanET i ,b=1,c=1/2,
/1 1 J 1000 (100 Arctan 100 + log 3)

r=—

PV 2 1% 1079 (z — 1/2) 2501

= —628.46172850656236622 - - - .

In[80]:= Integrate[1/ ((x"2 + 107 (-4)) (x-1/2)), {x, -1, 1},
PrincipalValue - True]

10000 (100 ArcTan[100] + Log[3])
2501

Out[80]= -
In[81]:= N[%, 22]

Out[81]= -628.4617285065623662291

1: Mathematica TOME

testqawc.f

REAL A,ABSERR,B,C,EPSABS,EPSREL,F,RESULT,WORK
INTEGER IER,IWORK,LAST,LENW,LIMIT,NEVAL
DIMENSION IWORK(100) ,WORK(400)

EXTERNAL F

16



A = -1.0E0
B = 1.0E0
C = 0.5E0

EPSABS = 0.0EO
EPSREL = 1.0E-3
LIMIT = 100
LENW = LIMIT#*4
CALL QAWC(F,A,B,C,EPSABS,EPSREL,RESULT,ABSERR,NEVAL,
* IER,LIMIT,LENW,LAST,IWORK,WORK)
C C INCLUDE WRITE STATEMENTS
write(*,*) ’ RESULT=’,RESULT
STOP
END
C C
REAL FUNCTION F(X)
REAL X
F = 1.0E0/(X*X+1.0E-4)
RETURN
END

N

»~ testdgawc. f

C testdqawc.f

double precision A,ABSERR,B,C,EPSABS,EPSREL,F,RESULT,WORK

INTEGER IER,IWORK,LAST,LENW,LIMIT,NEVAL

DIMENSION IWORK(100),WORK(400)

EXTERNAL F

A = -1.0D0

B = 1.0D0

C = 0.5D0

EPSABS = 0.0DO
C EPSREL = 1.0D-3

EPSREL = 1.0D-13

LIMIT = 100

LENW = LIMIT*4

CALL DQAWC(F,A,B,C,EPSABS,EPSREL,RESULT,ABSERR,NEVAL,

* IER,LIMIT,LENW,LAST,IWORK,WORK)

C C INCLUDE WRITE STATEMENTS
write(*,’(A,F25.20)°) ’> RESULT=’,RESULT
STOP
END

C C

double precision FUNCTION F(X)
double precision X

F = 1.0D0/ (X*X+1.0D-4)

RETURN

END

\

~ testqawc DFEITHER

% gfortran -0 -o testqawc testqawc.f libquadpack.a
% ./testqawc
RESULT= -628.461731
% gfortran -0 -o testdqawc testdqawc.f libquadpack.a
% ./testdqawc
RESULT=-628.46172850656239461387

N

HREOTE (arh) 3322 2.5 x 107° (FEMERZEE 24 x 1079), TORFERTH S 5,
R D JT HANERA 2.8 x 1071 (HXFFRAEX 4.5 x 10717), TR AMERTH A 5,
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3.10 HBROFC®

HITHE TOMRERICE L DT,
TRTHEFEETH 5, FLALORETEDEN 1 DA —X—ThH 30, HED QAWC
U EDMED —6284 - LHIFHESKZ WD T, HFEZEZ 2H/NI W, T2 +0%5E
FEL WS Zehbh?
QAGP DAIEFITKEENMR D, MDA THHDDE5 5 0%
QAmJuﬂu+\Emﬁﬁzubm6 QAWF DfEFEEIEA UK MRV (BEEIE AT
%)o QAGI DFEE BV, HEHKRZ7E2 5 D,

\ | ové | qac | qacs | qacp | qact | qQawo | Qawr | QAws | Qawe
HRSE | 1.6 x 1077 1.8 x 108 4.8 x 1077 14 8.2 x 106 2.1x 108 5.4 x 1077 1.0 x 107 2.5 x 106
fEFEE | 22x 10716 | 6.7x 10717 | 1.6 x 10715 | 7.0x107% | 1.2x 1071 | 6.1 x 10717 | 1.0x 10712 | 2.8 x 10716 | 2.8 x 10~14

(LIZ5 ¢ T

4.1 [AIZBFEINEH

Quadpack TlE, Gauss-Kronrod 233X, Clenshaw-Curtis A XMFEHONTWVWSE, ZNHDT
FEOENHEITERD 5N TWDB LS5 T, Quadpack AMZHZL DY 7 bv = 7 TRHAZIATY
% (Mathematica, MATLAB, Python, Boost, ...)o & ZAMNI D2 DDHFIEIZDONVTIE, KE

(5 > C HATE OB D BV, BRERR LT, RURELOEROY, Tyt REEE
WEDRD 5,

4.2 Gauss-Kronrod 221

Gauss-Kronrod {EIZDOWTIX, Gauss-Kronrod SRFEE? DERANIFHDIZRWD D
F 1 ¥ FMF Kronrod [3] (B> 7EED HRFENDRER) DD ?

R DRI HIRENT WS (—RENDEHEIRD D770 H72\), Monegato [4], [5],
Calio-Gautschi-Marchetti [6], Notaris [7] % R X

Kronrod s DFIHEIZDOWTIE, Laurie[8] (MATLAB TiIE T 25, ZEREY LKy 7 2
ZE S AT ZBRMTEDMEDE S5 & D), Piessens-Branders [9] (Quadpack BIFEE D—N),
Monegato Laurie[10]| 238 %,

EIR-ZHTEE RO TV,

Stieltjes ZIHA E VWS DIEXEHL 2 HHOLNTVWE LS TH L

4.3 Clenshaw-Curtis 2%
FZE-ZHIZ1Z. T Clenshaw-Curtis N3\ 77 5%

v — (b— a)cos(W/;/n) + (b+a) (k=0,1,---,n)
5 AMEEARTH 5. HEO BWBEENT L TlX, Gauss-Legendre AR & [RFEEICHRT

Ha.] eFEINTVS (This is the all),

’https://qiita.com/Baruim/items/1e8237833£77b2e0d870
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Clenshaw-Curtis #EIZDWTIE, Chawla [11], Riess-Johnson [12|, Trefethen [13| 23% %,
FHZ Gauss BN e D HEBIZ DO W TR [13] IFBELIRZR W,
72D @ [13] DfEme (FEH [14])

Clenshaw-Curtis 87 d. EE L Gauss BHHESNRICEHAMERETH B, —ETITHI
LR TWZDEFH%E SIAM Review EWIH RN CTEHE LT, TN 27 MATLAB
O— FIC X B EMEEBRCTEMNITF. EEEDIC X ZREBNTTHAL 2,

https://en.wikipedia.org/wiki/Clenshaw’E2%80%93Curtis_quadrature
KEKIZ K 5 71 27 F 4 intee.tar.gz® 23 https://www.kurims.kyoto-u.ac.jp/ ooura/
intcc-j.html TRIN TV S,

A  Quadpack @3> /NATI)L
A1l Netlibh5eDHRTY—IATOT I LZAF

https://www.netlib.org/quadpack/

[wget --mirror --no-parent -P quadpack -nH https://www.netlib.org/quadpack/]

A.2 Makefile version 0

F3. Netlib 225 AF L7z Fortran 70227 2 422 %4 )L LT 12D 475 4 « 7 —
HA T« 77 ANICFEEDHTAHADB,

-~ Makefile version 0 ~
#
# Makefile for quadpack (version 0)
#
FC = gfortran
FFLAGS = -0
SRCS = dqag.f dqage.f dgagi.f dqagie.f dqagp.f dgagpe.f \

dgags.f dgagse.f dgawc.f dqawce.f dqawf.f dgqawfe.f \
dgawo.f dqawoe.f dqaws.f dqawse.f dqc25c.f dqc25f.f \
dqc25s.f dqcheb.f dqgelg.f dqkl5.f dqk15i.f dgkibw.f \
dgk21.f dgk31.f dgk41.f dqk51.f dqk61.f dgmomo.f \
dgng.f dqpsrt.f dquwgtc.f dquwgtf.f dqwgts.f qag.f \
qage.f qagi.f qagie.f qagp.f qagpe.f qgags.f gagse.f \
qawc.f qawce.f qawf.f qawfe.f qawo.f gawoe.f qaws.f \
qawse.f qc2bc.f qc25f.f qc25s.f qcheb.f qelg.f gkl5.f \
qk15i.f qk1bw.f qk21.f qk31.f gk41l.f gk51.f qk61.f \
gmomo.f gng.f qpsrt.f qugtc.f qugtf.f qugts.f

0BJS = dgag.o dgage.o dgagi.o dqagie.o dqagp.o dgagpe.o \
dgags.o dgagse.o dgawc.o dqawce.o dqawf.o dgawfe.o \
dgawo.o dgqawoe.o dgaws.o dqawse.o dqc25c.o dqc25f.o \
dqc25s.0 dgcheb.o dgelg.o dgkl5.o dgkl5i.o dgklbw.o \
dgk21.0 dgk31.0 dqk41l.o dgk51.0 dqk6l.o dgmomo.o \
dgng.o dgpsrt.o dqwgtc.o dqwgtf.o dqwgts.o gag.o \
gage.o qagi.o qagie.o gagp.o gagpe.o gags.o gagse.o \
gawc.o qawce.o gqawf.o gawfe.o gawo.o gawoe.o gaws.o \
gawse.o qc25c.o qc25f.o qc25s.0 qcheb.o gelg.o gkl5.0 \

Shttps://www.kurims.kyoto-u.ac.jp/ ooura/intcc.tar.gz
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https://en.wikipedia.org/wiki/Clenshaw%E2%80%93Curtis_quadrature
https://www.kurims.kyoto-u.ac.jp/~ooura/intcc-j.html
https://www.kurims.kyoto-u.ac.jp/~ooura/intcc-j.html
https://www.netlib.org/quadpack/

gk15i.0 gklbw.o gk21.0 gk31.0 gk4l.0 gkbl.0 gk6l.0 \
gmomo.o gng.o gpsrt.o qwgtc.o qugtf.o qugts.o

LIB = libquadpack.a

libquadpackO.a: $(0BJS)

ar cr $@ $(0BJS) && ranlib $@

clean:
rm -f $(0BJS)
ve:
rm -f $(0BJS) $(LIB)
\_
A3 fEHBEDHEVLOH

HIEEFTCTInasy ANV LTIA TV 4« T—hA4 T« 77 ANDBHFKLZHD, T -
TR DAL NE&Y Y ZIZIEERT B,

Y

1d:

N7 G A B A

% gfortran testqag.f libquadpackO.a
Undefined symbols for architecture arm64:

_rimach_", referenced from:
_qage_ in libquadpack0.a[38] (qage.o)
_qage_ in libquadpack0.a[38] (qage.o)
_qk15_ in libquadpack0.a[58] (qk15.0)
_qk15_ in libquadpack0.a[58] (qk15.0)
_qk21_ in libquadpackO.a[61] (qk21.0)
_gk21_ in libquadpack0O.a[61] (gk21.0)
_qk31_ in libquadpack0.a[62] (gk31.0)
_qk31_ in libquadpack0.a[62] (qk31.0)

_xerror_", referenced from:
_qag_ in libquadpack0.a[37] (qag.o0)
symbol(s) not found for architecture arm64

collect2: error: 1d returned 1 exit status
mk@katsuradayuujinoMacBook-Pro quadpack %

~

rimach ¥ xerror D372\,

A.3.1 rlmach, dlmach, ilmach

https://netlib.org/slatec/src/rimach.f TRWA?
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https://netlib.org/slatec/src/r1mach.f

C RIMACH can be used to obtain machine-dependent parameters for the
C local machine environment. It is a function subprogram with one
C (input) argument, and can be referenced as follows:
C
C A = RIMACH(I)
C
C where I=1,...,5. The (output) value of A above is determined by
C the (input) value of I. The results for various values of I are
C discussed below.
C
C RIMACH(1) = Bx*(EMIN-1), the smallest positive magnitude.
C RIMACH(2) = B**EMAX*(1 - Bx*(-T)), the largest magnitude.
C RIMACH(3) = Bx*(-T), the smallest relative spacing.
C RIMACH(4) = B**(1-T), the largest relative spacing.
C  RIMACH(5) = L0OG10(B)
N /

rimach &, HMEOFE/ NI D RIRXA =R =" FREZFTIL—F L \W\nS 7,
HE2DZ e, BRI AT LDNRIRA =R =FREe LTHENWTH-oT, axXy b 2HLT
s, 250V T ITAICKR->TWVWS, YATLL LTI, 2 THHVWBDONIATNS,
HFT—&FH LD DA Sun Workstation (W 1) T, Z4UX IEEE 754 22D T, fHE LTIX
GBI LTSI RT LA (Mac) EFEERIURD2 D LAV, HOFREDHITH Sun
@ Fortran 2 > %4 Z —[A1 X T, glortran IZIZEDKRV, ZOFE, il a—-FzfEfsZ ki
L7ze 25V DX ChatGPT IZ6H K 5,

bS5 —D, rlmac DP T I —H %2 T 272012 BIBPBEELTNWS 1,2,3,4,5DVF
NTHRDo7BHE— THUIASPICaA—T 4 Y 7D IRXTLREZ 572\4) XERMSG & WD
PIN—F 2% call LTWVWBD, xermsg.f ZHioTL b&, FDOB5RITHK L T AD Fortran
TRTTLIBRBREIRD, TS a8 VKRS X 5 ITBIETS 2 OHEHIEIR 2 & 235
Motz ZHUIEHELZA v —YOHNICEEBRZI I THA S,

~ ChatGPT # rimach.f — IEE754 BUREEEIA) & ~

FUNCTION R1MACH(I)

REAL R1MACH

INTEGER I

REAL B, T, EMIN, EMAX

REAL SMALL, LARGE, EPS, RSP, LOGB

PARAMETER (B = 2.0, T = 24.0)
PARAMETER (EMIN = -125.0, EMAX = 127.0)

SMALL = B#*(EMIN - 1.0)

LARGE = B**EMAX * (1.0 - B*x(-T))
EPS = B*x(-T)

RSP = B*x(1.0 - T)

LOGB = LOG10(B)

SELECT CASE (I)
CASE (1)
RIMACH
CASE (2)
R1MACH
CASE (3)
RIMACH
CASE (4)
R1MACH
CASE (5)
RIMACH = LOGB
CASE DEFAULT

SMALL

LARGE

EPS

RSP
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WRITE(O,*) ’RIMACH: Invalid index I =’, I
STOP 1
END SELECT

RETURN
END

N

%TZDEMEE dlmach. £ 2 EICR 5,

~ ChatGPT # dimach.f — IEE754 f5F§ A &

FUNCTION D1MACH(I)

DOUBLE PRECISION D1MACH

INTEGER I

DOUBLE PRECISION B, T, EMIN, EMAX

DOUBLE PRECISION SMALL, LARGE, EPS, RSP, LOGB

DATA B /2.0D0/
DATA T /53.0D0/
DATA EMIN /-1021.0D0/
DATA EMAX /1024.0D0/

SMALL = B#**(EMIN - 1.0DO)

EPS = B**x(-T)

RSP = B*x(1.0D0 - T)

LOGB = LOG10(B)

LARGE = EXP(LOG(B) * EMAX) * (1.0DO - EPS)

SELECT CASE (I)
CASE (1)
DIMACH = SMALL
CASE (2)
D1MACH
CASE (3)
D1MACH
CASE (4)
D1MACH
CASE (5)
DIMACH = LOGB
CASE DEFAULT
WRITE(O,*) °DIMACH: Invalid index I =’, I
STOP 1
END SELECT

LARGE

EPS

RSP

RETURN
END

N

J

FENER F BRI W, AT LDRELX DT S ilmach.f WS DONDH 3,

https://www.netlib.org/slatec/src/ilmach.f BBEITRKR 5,

e https://www.netlib.org/slatec/src/ilmach.f 2> &
C I/0 unit numbers:
C T1IMACH( 1) = the standard input unit.
C T1IMACH( 2) = the standard output unit.
C T1IMACH( 3) = the standard punch unit.
C T1MACH( 4) = the standard error message unit.
C
C Words:
C I1IMACH( 5) = the number of bits per integer storage unit.
C TIMACH( 6) = the number of characters per integer storage unit.
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https://www.netlib.org/slatec/src/i1mach.f
https://www.netlib.org/slatec/src/i1mach.f

Integers:
assume integers are represented in the S-digit, base-A form

sign ( X(S-1)*A*x(S-1) + ... + X(1)*A + X(0) )

where 0 .LE. X(I) .LT. A for I=0,...,S-1.
I1IMACH( 7) = A, the base.
T1IMACH( 8) = S, the number of base-A digits.
TIMACH( 9) = A*xS - 1, the largest magnitude.

oo

N

Quadpack TRAEITIZ B ERD 72T ITHIG L7 BHAE ilmach.f Z2BF FTIEITTEH L,

7~ ChatGPT # iimach.f

FUNCTION I1MACH(I)
INTEGER I1MACH, I
INTEGER NBITS, INTMIN, INTMAX

NBITS = BIT_SIZE(O)
INTMIN = -2%*(NBITS - 1)
INTMAX = 2**(NBITS - 1) - 1

SELECT CASE (I)
CASE (1)
IIMACH = 5
CASE (2)
I1MACH = 6
CASE (3)
I1IMACH = 7
CASE (4)
I1IMACH = 0O
CASE (5)
I1MACH = 5
CASE (6)
I1MACH = 6
CASE (7)
I1MACH = 0
CASE (8)
I1MACH = NBITS
CASE (9)
T1MACH = INTMIN
CASE (10)
I1MACH
CASE DEFAULT
WRITE(O,*) ’I1MACH: Invalid index I =’, I
STOP 1
END SELECT

INTMAX

RETURN
END

N

L2 L. BfE xerror.f ZfES5R D, TN % call $5 Z &30,

A.3.2 xerror

xerror HIL4 X SLATEC IC&FEND D DIEZE D72,
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~ U4 %74 7D SLATEC f#iit ~
SLATEC Common Mathematical Library is a FORTRAN 77 library of over 1,400 general
purpose mathematical and statistical routines. The code was developed at US government
research laboratories and is therefore public domain software.
SLATEC @822 4 77 Vid. 1,400 U EDOPHE - #igtr—F > &2 & FOR-
TRANTT 5475V TH b, TDa— NKEBRFOMIEFITHEZNLDDTH LD
K“C\ NIV T RRXA VI T NI 27 THbB,

J
SLATEC ®Y —2 7125 L&, BED Netlib TEHAAEINTWS, L L, BHEIX xerror. £
12 SLATEC IZiF&FEn vy, —FIIZ 57 DI alliant D xerror.f* LW DD 5,

~ alliant /quad ~

A subset of the quadpack routines optimized for the alliant. To get the index use "send
index from alliant/quad". The complete non-Alliant versions are available via "send index
from quadpack"

9 by Dick Hessel, Oct 16, 1987

ZZIZH B xerror.f DHFEDFL ¥, xerrwv EWIH T)N—F V% call LTWVW5B, U
Quadpack 12137 { T, & D SLATEC IZA>TWB D0 ? VL ULz A, xerrwv. £
M—FLNDDIEA S ?

Z D xerrwv.f DFTELHNDOY T V—F > % call LT3 (xerprt, xersav, fdump, xerabt,
xerctl, xgetua — R xerprt.f, xersav.f, fdump.f, xerabt.f, xerctl.f, xgetua.f = ANF

THILIWRD?INGIEFICAFARETIED 5,

~alliant D7 B7T LEAF (LTEBIEL &S EERLSPDT) N
mkdir alliant
cd alliant

curl -0 https://www.netlib.org/alliant/quad/xerror.f
curl -0 https://www.netlib.org/alliant/quad/xerrwv.f
curl -0 https://www.netlib.org/alliant/quad/xerprt.f
curl -0 https://www.netlib.org/alliant/quad/xersav.f
curl -0 https://www.netlib.org/alliant/quad/fdump.f
curl -0 https://www.netlib.org/alliant/quad/xerabt.f
curl -0 https://www.netlib.org/alliant/quad/xerctl.f
curl -0 https://www.netlib.org/alliant/quad/xgetua.f

J
Ll ZRHIERBETALZD CiZary 4 kW, XFEF 2T AEEEICZ Lo
72V FORTRAN THHIL D E WL, E WO RKLCDa—T 4 Y7 ThHb, £0% gfortran T
AVNRANTEDLDIBIETZ2DIESE & - EHFI XV,
xerror D HINIZHICZ 7 — L TH 205, g —2a vy E2EELTTER L Z2I12T 5,

- ChatGPT # xerror.f — WVWWWRITFAN—T a » ~

C made by ChatGPT (2025/5/7)
SUBROUTINE XERROR(MESSG, NMESSG, NERR, LEVEL)
CHARACTER* (*) MESSG
INTEGER NMESSG, NERR, LEVEL

C fRBTT — Ry E—I KRR
WRITE(*,*) %% XERROR **x*’

‘https://www.netlib.org/alliant/quad/xerror.f
Shttps://www.netlib.org/alliant/quad/xerrwv.f
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WRITE(*,*) ’Message:’, MESSG(1:NMESSG)
WRITE(*,*) ’Error code:’, NERR
WRITE(*,*) ’Severity level:’, LEVEL

C LEVEL >= 2 3EARII - AR LTKT
IF (LEVEL .GE. 2) THEN
CALL EXIT(-1)
ENDIF

RETURN
END

A.4 sgtsl.f & dgtsl.f

AEEFTOBIEEHTE., b7 Tar 7205 56I1I203ar [ L TE330bH 5
M, sgtsl WRVWEWVWI T T —=DELZZdH B, ZN% call LTWVWBDIE qc25f.f T

c solve the tridiagonal system by means of gaussian
C elimination with partial pivoting.
c

call sgtsl(noequ,dl,d,d2,v(4),iers)

EENTH 5, v T sgtsl.f ZMET S &, LINPACK D https://www.netlib.org/
linpack/sgtsl.f D3V ohh 5%, —&EMA (178]) OHEK, 2 =HGERX WS 2T
HETIECLD 5, 5IEOMED —HT %, LINPACK & SLATEC D55 TH5 L,

H. qc25f.f DIEMEMTH % dqc25f.£ 1IZi

[c solve the tridiagonal system by means of gaussian A
c elimination with partial pivoting.
c
CH*ok call to dgtsl must be replaced by call to
CH*k double precision version of linpack routine sgtsl
c
call dgtsl(noequ,dl,d,d2,v(4),iers)

YHbB, AT sgtsl 23 LINPACK DY 7V —F > TH 3 Z IXITHEHETH A5,

¥ Z AT sgtsl DISKEERD dgtsl TH 30, dgtsl.f EWVWIDIEROP SR -7, 5H
1 sgtsl.f ZTCLICLTHMEL Tz BIEDRA ¥ MILLTD 3D,

e real % double precision IZF %,
® 0.0e0 % 0.0d0 IZF % (P R-THELIZEA D),
e abs() % dabs() 15 %,

A.5 Makefile version 1

AIEHETOEBIETE D HZ TEMT 5, Makefile ZLANITRT,

Makefile version 1
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https://www.netlib.org/linpack/sgtsl.f
https://www.netlib.org/linpack/sgtsl.f

# Makefile for quadpack (version 1)

#
FC =
FFLAGS
SRCS1

SRCS2 =
SRCS3 =
SRCS4 =
0BJS1 =

0BJS2 =
0BJS3 =
0BJS4 =
0BJS =
LIB =
TESTPROGS

HH###

libquadpa

ar cr $@ $(0BJS) && ranlib $@

HH#H##

gfortran

-0

dqag.f dqage.f dqagi.f dqagie.f dqagp.f dgagpe.f \
dgags.f dqagse.f dqawc.f dqawce.f dqawf.f dqawfe.f \
dgawo.f dgqawoe.f dqaws.f dqawse.f dqc25c.f dqc25f.f \
dqc25s.f dqcheb.f dgelg.f dqkl5.f dqk15i.f dgkibw.f \
dgk21.f dqk31.f dqk41l.f dgqkb51.f dqk61.f dgmomo.f \
dgng.f dgpsrt.f dqugtc.f dqugtf.f dquwgts.f qag.f \
qage.f qagi.f qagie.f qagp.f qagpe.f qags.f qagse.f \
qawc.f qawce.f qawf.f qawfe.f qawo.f qawoe.f qaws.f \
qawse.f qc25c.f qc2b5f.f qc26s.f qcheb.f qelg.f gkl15.f \
qk15i.f gqk1bw.f qk21.f qk31.f gk41l.f gkb51.f gk61.f \
gmomo.f gng.f qpsrt.f qugtc.f quwgtf.f qugts.f
rimach.f dimach.f

xerror.f

sgtsl.f dgtsl.f

dgag.o dgage.o dgagi.o dqagie.o dqagp.o dgagpe.o \
dgags.o dgqagse.o dgqawc.o dqawce.o dgawf.o dqawfe.o \
dgawo.o dgqawoe.o dgaws.o dqawse.o dqc25c.o dqc25f.o \
dqc25s.0 dgcheb.o dgelg.o dgkl5.o dgkl5i.o dgklbw.o \
dgk21.0 dgk31l.o0 dgk4l.o dgk5l.o dgk6l.o dgmomo.o \
dgng.o dgpsrt.o dqwgtc.o dquwgtf.o dqwgts.o gag.o \
gage.o qagi.o gagie.o gagp.o gagpe.o gags.o gagse.o \
gqawc.o qawce.o gawf.o gawfe.o gawo.o gawoe.o gaws.o \
gawse.o qc25c.o qc25f.o0 qc25s.0 qcheb.o gelg.o gkl5.0 \
gk15i.0 gklbw.o gk21.0 gk31.0 gk4l.0 gkb5l.0 gk6l.0 \
gmomo.o gng.o gpsrt.o qwgtc.o qugtf.o qugts.o

rimach.o dlmach.o
Xerror.o

sgtsl.o dgtsl.o # testqawo.f
$(0BJS1) $(0BJS2) $(0BJS3) $(0BJS4)

libquadpackO.a

= testqag testqagp testqawc testqawo \

testqng testqagi testqags testqawf testqaws \
testdqag testdqagp testdqawc testdqawo \
testdqng testdqagi testdqags testdqawf testdqaws

ckO.a: $(0BJS)

test: $(TESTPROGS)
./testqag
./testdqgag
./testqagp
./testdqagp
./testqawc
./testdqawc
./testqawo
./testdqawo
./testqng
./testdgng
./testqagi
./testdgagi
./testqags
./testdqags
./testqawf
./testdqawf
./testqaws
./testdqaws
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testqag: testqag.f
$(FC) $(FFLAGS) -o $@ testqag.f $(LIB)

testqagp: testqagp.f
$(FC) $(FFLAGS) -o $@ testqagp.f $(LIB)

testqawc: testqawc.f
$(FC) $(FFLAGS) -o $@ testqawc.f $(LIB)

testqawo: testqawo.f
$(FC) $(FFLAGS) -o $@ testqawo.f $(LIB)

testqng: testqng.f
$(FC) $(FFLAGS) -o $@ testgng.f $(LIB)

testqagi: testqagi.f
$(FC) $(FFLAGS) -o $@ testqagi.f $(LIB)

testqags: testqags.f
$(FC) $(FFLAGS) -o 3@ testqags.f $(LIB)

testqawf: testqawf.f
$(FC) $(FFLAGS) -o $0@ testqawf.f $(LIB)

testqaws: testqaws.f
$(FC) $(FFLAGS) -o $@ testqaws.f $(LIB)

testdqag: testdqag.f
$(FC) $(FFLAGS) -o $@ testdqag.f $(LIB)

testdqagp: testdqagp.f
$(FC) $(FFLAGS) -o $@ testdqagp.f $(LIB)

testdqawc: testdqawc.f
$(FC) $(FFLAGS) -o $@ testdqawc.f $(LIB)

testdqawo: testdqawo.f
$(FC) $(FFLAGS) -o $@ testdgawo.f $(LIB)

testdgng: testdgng.f
$(FC) $(FFLAGS) -o $@ testdgng.f $(LIB)

testdqagi: testdqagi.f
$(FC) $(FFLAGS) -o $@ testdqagi.f $(LIB)

testdqags: testdqags.f
$(FC) $(FFLAGS) -o 3@ testdqags.f $(LIB)

testdqawf: testdqawf.f
$(FC) $(FFLAGS) -o $@ testdqawf.f $(LIB)

testdqaws: testdqaws.f
$(FC) $(FFLAGS) -o $@ testdqaws.f $(LIB)

HHHAH
clean:
rm -f $(0BJS)

vC:
rm -f $(0BJS) $(LIB) $(PROGS) $(TESTPROGS)
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A6 REALTHEBERVLDLE

Quadpack 137V v 7 « RX A4 VITEIPNLTOT, il (HBEMEPRELED) ZLTH LY
LRV EILDT (H LIMOEIEVWTHIUIAZ TWALZTFIENTT), LD
ZAFTELZLOCLTBEZT, MORIED LEEA (HDD Mac T, MacPorts TA >~ &
k=L U7z gfortran 14.2 Ta Y SA V& FITLTALZTTT), FAEHBIXMOMER S F5R L
FH Ao

e Quadpack AfRD Fotran 70277 LlE, MOBZED L TWVWEE A, Netlib 22 H5H5 L
7z i i D Wg‘f?o

e xerror.f, rimach.f, dimach.f X, Quadpack Z& D HZFT IV NANLTEBH LI
FoZedbDTT, b DI (2D 2D ZNDDD 2 KDIR->TVRY) B5F5
EPIE. FolKEBEITVERA,

e sgtsl.f |& LINPACK ICA->TW/2bDTF, Z0d Netlib 225 AF L7z F FDIKEE
T3, dgtsl.f & sgtsl.f ZICIMER LD DTT,

curl & gfortran 23% 2KET, X —I FLTRD XS IZTIUIHIK (DD LILEEA),
~ AT IYRA N TAMET ~
curl -0 https://m-katsurada.sakura.ne.jp/misc/20250509/quadpack-mk.tar.gz

tar xzf quadpack-mk.tar.gz
cd quadpack-mk

make

make test

SE Xk
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