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We give a few remarks on numerical computations of the inverse Laplace transform based

on the Bromwich integral, and propose practical algorithms for them. In the case of

Hosono’s inversion method as an example we discuss treatment of multi-valued complex

functions and the numerical instability. Proposed algorithms are applicable to other

inversion methods based on the Bromwich integral and numerical methods involved with

complex functions.
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Fig.1 Numerical results using the built-in square root func-

tion for the example (2) (o0 = 5,k = 40, u = 40)
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FUNCTION F(z)

COMPLEX*16 :: F

COMPLEX*16, INTENT(IN) :: z

F = EXP( -1.0D0/z ) / SQRT( z*z*z )
END FUNCTION F

0000 C++ 000000000000 sqre 0000

complex<double> F(const complex<double> z){
return exp( -1.0/z ) / sqrt( z*z*z );
}

oo0oooooooo F(O)ODODOU0DODODODOOoOoOOOO
goobooobooooooooo
oo0oooOO0o0obOO0o0obobOoo0b Fig.1O0OD0OOOOO
0+0000000000000000 £ 'FOODOOO
OO00Oo0O0O0000O0DbOO0O00O0D0O00000OBromwich O
booooooooboooooobobooooooo

0 (20000000000 Bromwich 00000000
gooboooooooboobbooooobbooooooo

Dy ={z€C; 0<argz <7/3},
Dy ={z€C; n/3 <argz < m/2}.
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FUNCTION SQRT_br(z

IMPLICIT NONE

, w0)

COMPLEX*16 :: SQRT_br
COMPLEX*16, INTENT(IN) :: z
COMPLEX*16, INTENT(INOUT) :: wO

REAL*8, PARAMETER :: TOL = 1.0D-15

COMPLEX*16 :: w

IF( AIMAG(z) == 0 ) THEN
w0 = SQRT( REAL(z) )

SQRT_br = wO
RETURN
END IF

IF( AIMAG(wO) ==

0 ) THEN

w0 = SQRT( REAL(z) )

END IF

DO
w = w0

w0 = 0.5D0 * (wxw + z) / w
IF ( ABS( (wO-w)/wO ) < TOL ) EXIT

END DO

SQRT_br = w0

END FUNCTION SQRT_br
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FUNCTION F(z)

IMPLICIT NONE
COMPLEX*16 :: F,

SQRT _br

COMPLEX*16, INTENT(IN) :: z

COMPLEX*16, SAVE ::
COMPLEX*16, SAVE ::

IF ( AIMAG(z) *
a = REAL(z)
END IF

IF ( (AIMAG(zz)
(AIMAG(zz)
a = REAL(z)
END IF

IF ( (AIMAG(zz)
(AIMAG(zz)
a = REAL(z)
END IF

zz = z
F = EXP(-1.0D0/z

END FUNCTION F
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complex<double> sqrt_br(const complex<double> z,
complex<double> &w0)

if (imag(z) == 0)
return w0 = sqrt( real(z) );

if (imag(w0) == 0)
w0 = sqrt( real(z) );

complex<double> w;
const double TOL = 1le-15;

do {
w = w0;
w0 = 0.5 % (wxw + z) / w;
} while( abs( (wO-w)/wO ) > TOL);

return wO;

complex<double> F(const complex<double> z)
{

static complex<double> a

1]
o

static complex<double> zz

]
o

if (imag(z)*imag(zz) < 0)
a = real(z);

if( (imag(zz) > 0) && (imag(zz) > imag(z)) )
a = real(z);

if( (imag(zz) < 0) && (imag(zz) < imag(z)) )
a = real(z);

zz = z;
return exp(-1.0/z) / sqrt_br(z*z*z, a);

}
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Fig. 2 Numerical results for the example (2) using the
proposed square-root function with the Newton iteration

(o0 = 5,k = 40, u = 40)

Table 1 Relative Maximum Errors |fs,,~(t) — f(&)|/|f ()]
with £ =40, p = 40

oo | precision | 0 <t <1 1<t<20

5| double | 5.82x 1075 2.02x 1073
10 | double | 2.64x 1072 9.18 x 10~8
40 | double | 6.01 x 10~*  3.35 x 10!
40 | 50 digits | 2.12 x 10~ 2,05 x 10715
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Fig. 3 Instability of numerical results for the example (2)

with oo = 40 in double precision (k = 40, u = 40)
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