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A Method of Approximating Real Functions
Using the Charge Simulation Method

DAl OkKANO,t HIDENORI OGATA,i* KANAME AMANO!
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In this note, we present a method of approximating the real function f(z) analytic on a
bounded closed interval by applying the charge simulation method and the Joukowski trans-

formation.
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Fig. 1 The performances of the functional approximation
f(z) & fn(z) and the Chebyshev interpolation for
the function f(z) = arctanz.
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Table 1 The experimental and theoretical error estimates
of the functional approximation f(z) ~ fn(x)
and the Chebyshev interpolation for the function
f(z) = arctan z.

EL RS
R=1.01 | O[(1.08)~N] 0O[(1.02)" V]
AimX» R=14 | O[(2.07)"N] 0[@1.96)~N]
Fk R=16 0[(2.46)" %] O[(2.41)~ "]
R=20 | O[(2.53)"N] 0O[(2.41)~7)
Chebyshev O[(2.48)" N}  0[(2.41)~ V]

EXIZ R =16, 20 DBEE, BEOBEDESIT
Chebyshev il & (ZIZRIEETH 5 Z L RIS 5.

EH 3 X b, BEEM (10) 9EET OR™Y)
(R? < p DHA), O(pN) = 0((2.4149)7Y) (R? >
p DBHE) DA —F —CTRETHLFHTEL, —
7%, Chebyshev i DEEE, EAREHK N 3L
O(p™) = 0((2.414) ™) TRET A LW o T
W, L7zt T, BRI IBEEM f(z) ~ fr(z)
DEZET R > p, ThhHE RPEIZVI+V2 =
1.554 ... B\ EDOME DS Chebyshev MG & [/ L A —
¥ —ThHbI EHWVZ D,

1 DEBRERPL AR o -BEOF -5 — L,
LFOBERBREFMED» O AB o LBEDF T — %
RLICELA K1 &), BEERERIEGEE
e L BFALTVD I ENFRD.

4. ¥ & B

RHERE L Joukowski B % MA S b -FEH
BEpl, ARMXE % & UERER CER 2B
MHLEDDOTERTH S Z LS, BREERTB LU
BAEERIZ L > TURENS. SHOBEE LT, X
XTRE L BB P OER ORI EH S~ ICH )
BRENTWa,

2 £ X M

1) Inoue, T.: The Interpolating Approximation
of Smooth Functions on an Interval and by
Harmonic Functions, Trans. Inform. Process.
Soc. Japan, Vol.38, No.8, pp.1659-1661 (1997).

2) Katsurada, M. and Okamoto, H.: A Math-
ematical Study of the Charge Simulation
Method I, J. Fac. Sci., Univ. Tokyo, Sec. IA,
Vol.35, No.3, pp.507-518 (1988).

3) #F ER : HUEMAT, HILHAK (1973).

Dec. 1998

4) ZH—#  REABWHECBIAAX—20 [R
B ICoWT, BEMEERFHIEE, Vol.34,
No.3, pp.533-535 (1993).

5) A& A, EHIEE . RF Uy VHEOEE
ik, ICHEHE, Vol.2, No.3, pp.2-20 (1992).

(FHi 1998 £ 8 A 4 HZAfH)
(FRE 1998 4E 10 A 2 HIRER)

M K (E&EH)

1968 4=, 1992 FRFTKBE T
BB TEREE. 1995 ERKE
RERE T RMER D THE LS
THRET. 5L (T%). BE £
Sl RRFETERERTFHBF. 5
DEIIEERET. BRCHEEEAKE.

#A FH® (ELEH)

1967 fE4, 1990 FERFTAF T
BB TR, 1992 £RKAE
RERETF AR P T2 s
TRRET. B (I%). 8E, [
RERERTERMERYETSE
WEHF. Broeau i sEmT. BADHEESE4S 1998
EEBLESE. IRATHEEFA4AE.

XE =B (Ez8)

1948 4. 1971 SEFTHRET S
HETTEREE. 1978 F£ibiEE
RERFRTEFEHELIEER
TEEEBET. IT$Et. BE &
BRETERERT SR80,
TEF I BERT & SO, IEHL AR 30
BEREHCE, BARCHEESS 1096 £EHTE
ZH. BA¥ES, OXRCHEEYS, ETEHREE
F4&, HRLEFES, ACM £48.

#+ BB (F2E)

1938 44, 1961 EEME KEXRE
FEMERI R, T BR
W, WL (B, B, MEH
yNe Ao T s AR

- TR, TR, RS,
BEMBGH. BAMES, 72 1%L, SIAM
£48.




