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Calculation of the Residue by Taylor Expansion Method

HirosHI HIRAYAMAT!

The arithmetic routine for quadruple precision floating point numbers which
can consist of two double precision floating point numbers was created. The
multiple precision arithmetic routine created by C++ language for the input
and output of these numbers was used.

Residue calculation requires highly precise differentiation and ultimate op-
eration. If a Taylor series is used, highly precise differentiation operation and
ultimate operation can be performed easily. For this reason, the residue of a
function is easily calculable with sufficient accuracy by using Taylor series.

Using the residue calculation, we can divide the function with singularities
into partial fractions with singularities and the remaining portion that can eas-
ily integrate numerically.

in this paper, it is shown that the validity of the algorithm for the numeri-
cal integration of the function which has a singular point near the integration
section to the example.

2014 Information Processing Society of Japan

1. [T L &I

BABGRTI. MBI f(2) L Z DM ER 2z = a 1T L. B8 Res(f(z), z = a) 1FIR
DN TEHTE S, 2FL, MoK c3H 2 =a 2800/ NS LB CEDOM &
IZHENdT2H5DET 5,

Res(f(z),z=a) = % f(z)dz (1)
ZOBMEN BN B RBBICHATE, YK LI ER I A 0T, ARAR
ZEAUTEHET S LHRMFHETE LI LDV HMoNTWS,

F72, B f(2) DINRRN 2 = a 1285 n MOMIZB T 2B Res(f(2),z = a)
IFRD LS IZET 5,

Res(f(2),2 = a) = =g lim o {(= = 0)" ()} 2)
OB, BUEMAOEERMS S LREERCEET S Z 3L WA, EEIHSEYD LR
MR IE T % Taylor JEBHEZ S &, HRICHERCEHETE S, (1) OFRBES
ERMEMA TS LD, BECTERICEIETE S,

BAERE S T, B KN TR BB ZE T 282 ©— 2 B e I, mE7x
MED—DLR>TWVW5E, ZOLSBREBMTHTAENLHERATRI NI HFHERDOLE.
BRI & o THR Y BB BUEI I B BB L. 2 O R & i35 5 5
EPREINTWS, 21, ROISITHENTE S,

m—1

5r —1
————dx = 0. 1 I — 2. 1111
/x3—3x—2.001 x = 0.99991359 log |z 000 |

— 0.49995679 log |* + 2.0001111z + 1.0004444] (3)

+ 109.55211 tan_1(54.77352333 + 54.776566)
SIAENSHERTHLEHEBTH 2 L\ S RMhE, 27D & D\ 5RMEC LB ¥ 2
METH 2 OREEHEZSRVAED ZOHESHEZ RVGEELRH S, T OREE MR 121,
= THRAOBBOBOMNE, $ThbbNROBREOMNELIET 5, LOFIBTIE, Mo
ik, DKA EOD LItk o TROZIENTE, ROZEMBWTH B Z L bh 3,

a1 = 2.0001111, az2,as = —1.0000555 4 0.018256996% (4)

IS, KO LS IO HRTE S Z L hbh b,

1 A TR A

Kanagawa Institute of Technology



IPSJ SIG Technical Report

S5r —1 . el ()
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