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This K\^oky\^uroku is arecord of the following research meeting:

Feasibility of Theoretical Arguments of Mathematical Analysis on
Computer

held on September 16–19, 2003, at the RIMS, Kyoto University. It contains
18 papers, of which 7are written in Japanese1. For some of latter papers, we
include English summaries provided by authors below.

The meeting was athird one with similar scopes (See K\^oky\^uroku 1169(2000)
and 1286(2002) $)$

Here are the list of the original titles of the talks as given at the meeting $2_{:}$

Yamamoto, T. (Waseda University)
Harmonic relations between Green’s functions and Green’s matrices for
boundary value problems III

Aguchi, S., Yamamoto, T. (Waseda University)
Fast and accurate solver for twO-point bounary value problems

Sakakibara, S. (SIE. Dendai)
Continued fractions and fractional derivative viscoelasticity

Fujimoto, M. (Fukuoka University of Education), Suzuki, M. &Yokoyama, K.
(Kyushu University)
On the Abhyankar’s question for affine plane curves with one place at
infinity

Mori, T. (Kyoto Sangyo University)
Fine-continuous Function and Computable Analysis

Masumoto, G. (Kyoto Sangyo University)
’The Lambda Game System: an approach to ameta game

Yoshida, S. (JAIST)

The completion of the space $D(R)$ in constructive analysis

Tsuiki, H. (Kyoto University)
Representation on atopological space as bottomed sequences

lEbr these, *is placed in front of the titles below.
$2\mathrm{S}\mathrm{o}\mathrm{m}\mathrm{e}$ of the papers contained in this K\^oky\^uroku are presented in altered titles.



Vita, Luminita $\mathrm{S}\mathrm{i}\mathrm{m}\mathrm{o}\mathrm{n},\mathrm{a}$ (Canterbury University&JAIST)
Continuous functions on apartness spaces

Ishihara, H. (JAIST)
Constructive reverse mathematics

Yasugi, M. &Tsujii, Y. (Kyoto Sangyo University)
Computability on the continuum: around piecewise computable functions

Oishi, S. (Waseda University)
*Error free transformation of floating point numbers and its applications

Takayama, N. (Kobe University)
’Applications of Algorithms for $\mathrm{D}$-modules to Numerical Analysis

Nakao, $\mathrm{M}.\mathrm{T}$ . (Kyushu University), Plum, S. (Carlsruhe University)&Watan-
$\mathrm{a}\mathrm{b}\mathrm{e}$ , Y. (Kyushu University)
’A computer assisted proof for solutions of the Orr-Sommerfeld problem

Akama, Y. (Tohoku University)
’Computational complexity of real numbers via beta-ax3Xc representation

Kimura, K. (Kobe University)
’Interpolation solves open questions in discrete integrable system

Sadahiro, T. (Kumamoto Pref. University)
’Numerical experiments on domino tiling

Yoshikawa, A. (Kyushu University)
Maple and wave-front trackings (an experiment)

Summaries in English:

$\mathrm{O}\mathrm{i}\mathrm{s}\mathrm{h}\mathrm{i},\mathrm{S}$ .
Constructive reals can be identified with programs which calculate them.
Thus, the addition, subtraction, multiplication and division between reals
can be implemented exactly on computers. If rational arithmetic based
on integer array is used for implementation of such exact arithmetic, com-
putational cost is too much to treat realistic applications. In this note,
we propose to use floating point arithmetic for exact arithmetic. $\mathrm{V}^{\gamma}\mathrm{e}$ shall
show that the inner product of vectors whose corrrponent are floating point
numbers can be calculated up to desired accuracy. Since the method only
assumes IEEE 754 standard of floating point numbers, it is portable and
efficient. Based on this method, in this note systems of linear simultane-
ous equations are treated. It is shown that they can be solved efficiently
up to desired accuracy based on our accurate inner product calculation
algorithm.



Nakao, IVI.T. et al.
In this article, we consider acomputer assisted proof for solutions of the
Orr-Sommerfeld equation which appears in fluid dynamics related to the
two dimensional flow between infinite parallel plates. We numerically
prove some properties in the stability analysis of the flow, which seem to
be difficult to solve by existing theoretical approaches.

Akama, Y.
Computable real numbers and positional number systems with acom-
putable irrational base: We effectively translate the rapidly converging
Cauchy real numbers to the positional number representations with acom-
putable irrational base, and vise versa. We give an effectively uniformly
continuous, total, non-computable function from $\mathrm{R}$ to $\mathrm{R}$ which preserves
every computable real numbers. The function is acounter example of
Bridges’ ”Computability: AMathematical Sketch book”

Sadahito,T.
Numerical experiments on random tilings: In this talk, We review results
on local statistics of random lozenges tilings by Kenyon and show some
numerical experimental results.
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1. Hmmonic Relations between Green’s Functions and Green’s Manices
for Boundary Value Pmblems $\mathrm{m}$

$.r$ Value Pmblems m———————————–\sim ------------ 1
早大・理工 山本 哲朗\sigma 命 uro $\mathrm{Y}\mathrm{m}\mathrm{m}\mathrm{o}\infty$)

2. Numerical Methods with Fourffi Order Accuracy for TwO-Point Boundary Value

Problems ——————————————————————————- 11
早大・理工 阿口 誠司 (Seiji Aguchi)

$ll$ 山本 哲朗 $\sigma \mathrm{e}\mathrm{b}\mathrm{u}\mathrm{r}\mathrm{o}$ Ymmoto)
$\mathrm{C}\mathrm{o}\mathrm{n}\dot{\mathrm{b}}\mathrm{n}\mathrm{u}4\mathrm{F}\mathrm{r}\mathrm{a}\mathrm{c}\dot{\mathrm{B}}\mathrm{o}\mathrm{n}\mathrm{s}$ and $\mathrm{F}\mathrm{r}\mathrm{a}\mathrm{c}\dot{\mathrm{h}}\mathrm{o}\mathrm{n}\mathrm{a}\mathrm{l}$ Derivative $\mathrm{V}\mathrm{i}\mathrm{s}\omega \mathrm{e}1\mathrm{a}\mathrm{s}\dot{\mathrm{n}}\mathrm{c}\mathrm{i}\mathrm{B}^{r}$3.21

東京電機大・環境情報 榊原 進 (Susumu $\mathrm{S}\mathrm{a}\mathrm{k}\mathrm{A}\mathrm{i}\mathrm{b}\pi \mathrm{a}$ )

4. On the $\mathrm{A}\mathrm{b}\mathrm{h}\mathrm{y}\mathrm{a}\mathrm{n}\mathrm{k}\pi’ \mathrm{s}$ question for affine plane curves with one place at infinity –42
福岡教育大 藤本 光史 ($\mathrm{M}\mathrm{i}6\mathrm{u}\mathrm{s}\mathrm{h}\mathrm{i}$ Fujimoto)

九大・数理学 鈴木 昌和 (Masakazu Suzuki)

” 横山 和弘 (Kazuhiro Yokoyama)

Fine $\mathrm{C}\mathrm{o}\mathrm{n}\dot{\mathrm{r}}\mathrm{n}\mathrm{u}\mathrm{o}\mathrm{u}\mathrm{s}$ Functions and Computable Analysis——-\sim --------------------------515. $\mathrm{F}\overline{\mathrm{l}}\mathrm{n}\mathrm{e}\mathrm{C}\mathrm{o}\mathrm{n}\dot{\mathrm{b}}\mathrm{n}\mathrm{u}\mathrm{o}\mathrm{u}\mathrm{s}$ Functions and $\mathrm{C}^{\tau}\mathrm{o}\mathrm{m}\mathrm{p}\mathrm{u}\mathrm{t}\mathrm{a}\mathrm{b}1\mathrm{e}$ Analysls $——-\sim---------------|$

京産大・理森隆一 (Takakazu Mori)

6. ラムダゲーム : メタゲームへのアプローチ $———-rightarrow————————-65$

京産大・経済 舛本 現 ($\mathrm{C}\mathrm{i}\mathrm{r}$ Masumoto).

7 。 The completion of伍 $\mathrm{e}$ space $D(\mathbb{R})$ in $\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{f}\mathrm{f}\mathrm{u}\mathrm{c}\dot{\mathrm{h}}\mathrm{v}\mathrm{e}$ analysis80
北陸先端科学技術大学院大 吉田 聡 (Satoru Yoshida)

8. Dyadic Subbases and $\mathrm{R}\mathrm{e}\mathrm{p}oe\mathrm{s}\mathrm{e}\mathrm{n}\mathrm{t}\mathrm{a}\dot{\mathrm{h}}\mathrm{o}\mathrm{n}\mathrm{s}$of Topological Spaoes
京大・人間・環境学 立木 秀樹 (庄 deki Tsuih.)

9. Aparmess $\mathrm{S}\mathrm{p}w\mathrm{e}\mathrm{s}-\mathrm{a}\mathrm{n}\mathrm{O}\mathrm{v}\mathrm{e}\mathrm{r}\mathrm{v}\mathrm{i}\mathrm{e}\mathrm{w}--------------------"--------rightarrow-$.

Univ. of CmteIbuly $\mathrm{L}\mathrm{m}\ddot{\mathrm{m}}\phi$ Simona $\mathrm{V}\mathrm{f}\mu$

$0$ . Informal $\mathrm{C}\mathrm{o}\mathrm{n}\mathrm{m}\mathrm{c}\dot{\mathrm{h}}\mathrm{v}\mathrm{e}$ Revuge Mffimatics $———-\cdot-------------\cdot$

$\mathrm{f}\mathrm{b}\Phi \mathrm{f}\mathrm{f}\mathrm{i}\ovalbox{\tt\small REJECT} \mathrm{R}\text{学}\mathrm{R}\mathrm{f}\mathrm{f}\mathrm{l}\text{大学}\mathrm{E}\text{大}$ $\mathrm{f}\mathrm{i}\ovalbox{\tt\small REJECT}$ $*(\mathrm{H}\mathrm{a}\mathrm{j}\mathrm{i}\mathrm{m}\mathrm{e}$ Ishiha
1. Computabili$\mathrm{t}\mathrm{v}$ nroblms of viecewise $\mathrm{c}\mathrm{o}\mathrm{n}\dot{\mathrm{u}}\mathrm{n}\mathrm{u}\mathrm{o}\mathrm{u}s\mathrm{f}\mathrm{f}\mathrm{i}\mathrm{n}\mathrm{c}\dot{\mathrm{b}}\mathrm{o}\mathrm{n}\mathrm{s}$ ———–r

北陸先端科学技術大学院大 石原 哉 (Hajime Ishihara)

$\mathrm{C}\mathrm{o}\mathrm{m}\mathrm{p}\mathrm{u}\mathrm{t}\mathrm{a}\mathrm{b}\mathrm{i}\mathrm{h}.\Psi$ problms of piecewise $\mathrm{c}\mathrm{o}\mathrm{n}\dot{\mathrm{u}}\mathrm{n}\mathrm{u}\mathrm{o}\mathrm{u}s\mathrm{f}\mathrm{f}\mathrm{i}\mathrm{n}\mathrm{c}\dot{\mathrm{b}}\mathrm{o}\mathrm{n}\mathrm{s}$

Iases and $\mathrm{R}\mathrm{e}\mathrm{p}oe\mathrm{s}\mathrm{e}\mathrm{n}\mathrm{t}\mathrm{a}\dot{\mathrm{h}}\mathrm{o}\mathrm{n}\mathrm{s}$of Topological Spaoes————————90
$\text{京大}\mathbb{C}$ Affl $\cdot \mathfrak{R}\mathrm{f}\mathrm{f}\mathrm{l}\text{学}$ $\mathrm{X}\text{本}$ $\mathfrak{F}\mathrm{f}\mathrm{f}\mathrm{l}$($\mathrm{H}\mathrm{i}\mathrm{d}\mathrm{e}\mathrm{k}\mathrm{i}$ Tsuih.)

$\mathrm{p}w\mathrm{e}\mathrm{s}-\mathrm{a}.\mathrm{n}\mathrm{O}\mathrm{v}\mathrm{e}\mathrm{r}\mathrm{v}\mathrm{i}\mathrm{e}\mathrm{w}--------------------"--------rightarrow----------99$

Univ. of Cmtelbuly $\mathrm{L}\mathrm{m}\ddot{\mathrm{m}}\phi$ Simona $\mathrm{V}\mathrm{f}\mu$

$\mathrm{n}\mathrm{m}\mathrm{c}\dot{\mathrm{h}}\mathrm{v}\mathrm{e}$ Revuge Mffimatics $———-\cdot------------------------108$

$\mathrm{f}\mathrm{b}\Phi \mathrm{f}\mathrm{f}\mathrm{i}\ovalbox{\tt\small REJECT} \mathrm{R}\text{学}\mathrm{R}\mathrm{f}\mathrm{f}\mathrm{l}\text{大学}\mathrm{E}\text{大}$ $\mathrm{f}\mathrm{i}\ovalbox{\tt\small REJECT}$ $*(\mathrm{H}\mathrm{a}\mathrm{j}\mathrm{i}\mathrm{m}\mathrm{e}\mathrm{I}\mathrm{s}\mathrm{h}\mathrm{i}\mathrm{h}\pi \mathrm{a})$

$q$ problms of piecewise $\mathrm{c}\mathrm{o}\mathrm{n}\dot{\mathrm{u}}\mathrm{n}\mathrm{u}\mathrm{o}\mathrm{u}s\mathrm{f}\mathrm{f}\mathrm{i}\mathrm{n}\mathrm{c}\dot{\mathrm{b}}\mathrm{o}\mathrm{n}\mathrm{s}$ —————————–118
京産大・理八杉 満利子 (Mariko Yasugi)

” 辻井 芳樹 (Yoshih. Tsuj\"u)
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12. 高精度内積計算アルゴリズムとその応用 128
早大・理工 大石 進一 ($\mathrm{S}\mathrm{h}\mathrm{i}\mathrm{n}’ \mathrm{i}\mathrm{c}\mathrm{h}\mathrm{i}$ Oishi)

13. $D$ 加群のアルゴリズムとその数値解析への応用 134
神戸大・理高山 信毅 (Nobuki Takaymna)

14. $0\pi$-Sommeffeld 問題の解に対する計算機援用証明について 148
九大・数理学 中尾 充宏 (Mits止$\mathrm{i}\mathrm{r}\mathrm{o}$ T. Nakao)

Kmlsruhe Univ. Michael Plum
九大・情報基盤センター 渡部 善隆 $\alpha \mathrm{o}\mathrm{s}\mathrm{h}\mathrm{i}\mathrm{t}\mathrm{a}\mathrm{k}\mathrm{a}$ Watanabe)

15. 計算可能無理数を基数とする記数法と計算可能実数 159
東北大・理学 赤間 陽二 (Yoji Akama)

Il 飯塚 新司 (Shin$\mathrm{j}\mathrm{i}$ Iizuka).

16. $\mathrm{I}\mathrm{n}\mathrm{t}\alpha \mathrm{p}\mathrm{o}\mathrm{l}\mathrm{a}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}$ solves open questions in discoete integrable system1 $\overline{\mathrm{b}}$ . $\mathrm{l}\mathrm{n}\mathrm{t}\alpha \mathrm{p}\mathrm{o}\mathrm{l}\mathrm{a}\mathrm{t}\overline{\mathrm{l}}\mathrm{o}\mathrm{n}$ solves open $\mathrm{q}\mathrm{u}\mathrm{e}\mathrm{s}\mathrm{t}\overline{\mathrm{l}}\mathrm{o}\mathrm{n}\mathrm{s}\overline{1}\mathrm{n}\mathrm{d}\overline{\mathrm{l}}\mathrm{S}\mathrm{C}\mathrm{o}\mathrm{e}\mathrm{t}\mathrm{e}\overline{1}\mathrm{n}\mathrm{t}\mathrm{e}\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{b}\mathrm{l}\mathrm{e}$system———————— 168
神戸大 $=$ 自然科学 木村 欣司 (K拘 $\mathrm{i}$ Kimura)

1 7. ランダムタイリングの数値シミュレーション 182
熊本県立大・総合管理 貞広 泰造\sigma 可$\omega$

$\mathrm{S}\mathrm{a}\mathrm{d}\mathrm{a}\mathrm{h}\dot{\mathrm{u}}0$)

18. Maple and wave-ffont tracking –an e\eta eriment$r\mathrm{a}\mathrm{v}\mathrm{e}-\cdot \mathfrak{N}\mathrm{n}\mathrm{t}$ trackmg–an $\mathrm{e}\eta \mathrm{e}\mathrm{n}\mathrm{m}\mathrm{e}\mathrm{n}\mathrm{t}---rightarrow--------\sim-----------\sim------------ 190$

九大・数理学 吉川 敦 ($\mathrm{A}\ovalbox{\tt\small REJECT} \mathrm{u}8\mathrm{h}\mathrm{i}$ Yoshikawa)

-2 $\iota$ .


