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\maketitle

\titlea{Introduction.}

We extend the iterative algorithms

[BP], [DR] for computing the

sequence $\{p_N(t)\}$ of the truncated \v Ceby\v sev series
$$p_N(t)=\sum_{k=0}"N{}’’ a_k"N T_k(t),\qquad -1\le t\le 1, \egno (1.1)$$
interpolating a given function $£(t)$ on [-1,1], where $£(t)$ is
assumed to be sufficiently smooth. In (1.1),

\medskip
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\item{1.} $T_k(t)$ is the \v Ceby\v sev polynomial of the first kind,

\hfill\break

\item{2.} double prime denotes the summation in which

the first and the last term is halved.\break

\titleb{FFT with symmetries}

It is convenient to introduce a general

offset trapezoidal rule [D1, p.145] (or generalized

mid point rule) $M_\alpha"N(X)$ for a periodic function

$X(t)$ with period $2\pi$.

\begtheorem{1.1.(Periodicity)} Let $X(t)$ be a periodic complex

function with period $2\pi$ , that is,

$X_{N+j+\alpha}"N=X_{j+\alpha}"N$. Then we have )

$$

\eqalign{ A_{N+k,\alpha}"N&=e~{-2\pi i\alpha}A_{k,\alpha}"N, \cr

A_{k,\alpha+1}“N&;A_{k,\alpha}‘N.\cr} \egno (1.3) A

$$

\endtheorem

\begproof.

The proof follows trivially from the definition.\qed

\endproof

\begref{References}{[DR]}
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\refmark{[DR]} Davis, P.J. and Rabinowitz, P.v: Methods
of Numerical Integration, 2nd ed.

Academic Press, Orlando, 1984

\refmark{[D1]} deDoncker-Kapenga, E. : Asymptotic expansions
and their applications in numerical integration,
Numerical Integration, Recent Developments, Software and
Applications (Keast, P. and Fairweather, G. eds.). Reidel,
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\bye
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1. Introduction.

We extend the iterative algorithms [BP], [DR] for computing the sequence
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N

(11) pr(f) =Y "al To(y), -1<t<,
k=0

interpolating a given function f{t) on [-1,1], where f{t) is assumed to be
sufficiently smooth. In (1.1),

1. Ty(?) is the Cebysev polynomial of the first kind,

2. double prime denotes the summation in which the first and the last term is
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2 Takemitsu Hasegawa and Shoji Okumira

1.1 FFT with symmetries

It is convenient to introduce a general offset trapezoidal rule [D1, p.145](or
generalized mid point rule) MY(X) for a periodic function X(?) with period
27,

Theorem 1.1.(Periodicity) Let X(t) be a periodic complex function with period
2% , that is, X,’}'HH = Xﬁ_a Then we have
—2!0'GAN

N —
AN+k,a =€ k,a?

(1.3)
AkN,a+ 1= Ai'va-

Proof . The proof follows trivially from the definition. O
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