H A IS RO A 2 SR
Vol. 26, No. 1, 2016, pp. 33~43

BAGRE IR 9~ D BB

W7 B AL AL
CERIBIE R T A TR

BEE.  ARSCCiE, CFILMRE LA RRIK R k3 5 Sl oy iE—ARmm e cid T
BEIE] EFES—TOWTHIT 217 5. BEEGETIE, REE 587 2 MBS Lo®
FFIICEH LT, MBI L THREDO RNBBANTELEN RS 5. BEERIC &
O, BEEEIIES KEE R OREREDROVES IS L TENTHD Z Enbnd. £
T, EEEGE R EGRE & OBIRIZ OV T Bt .

Hyperfunction Method for Numerical Integrations
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Abstract. We examine Hirayama’s numerical integration method for integrals over finite
intervals, which is called the “hyperfunction method” in this paper. In the hyperfunction
method, an integral is transformed into a complex integral on a closed contour and is
approximated by the trapezoidal rule, which gives good results for integrals in the case that
the integrands are periodic functions. Numerical examples show that the hyperfunction
method is effective for integrals with strong end-point singularities. We also remark that
the relation between the hyperfunction method and the hyperfuction theory.
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Fig. 1. The domain D with the integral path C inside itself.
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Fig. 2. The closed curves Cs,, C, Cs, and the domains Ds,, D, Ds,, where
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Fig. 3. Error of the hyperfunction method and the DE rule for (a) the integral
(3.1) and (b) the integral (3.3).
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Fig. 4. The graphs of the integrand of the numerical integration of (3.1) by the
DE formula computed in (a) double precision and (b) multiple-precision.
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Fig. 5. The domain D_4, in the z-plane, where A%) = 1/2 + Aq,, the corre-

sponding domain 4_4, in the (-plane and the corresponding domain S_g4, in the
w-plane.
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