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This is the 12th part of the series of articles that records and further develops essentials of the Mathematics and
Chemistry Interdisciplinary Symposium 2013 Tsuyama, whose main themes were symmetry, periodicity, and repetition.
The symposium was held on April 5th and 6th in Tsuyama city, Okayama, Japan, in conjunction with the Fukui Project and
was devoted to the memory of the late Professor Kenichi Fukui (1981 Nobel Prize) who initiated the project. The present
series also provides challenging cross-disciplinary problems which are directly related to the Fukui conjecture and to recent
carbon nanotube research. Some of these problems are formulated using mathematical language of unique factorization
domains (UFD) and related notions, which are not well known among chemists despite the importance of these notions in
elucidating additivity and high-speed asymptotic phenomena in molecules having many repeating identical moieties. Some
problems are formulated in terms of Fourier analysis connected to the theory of analytic curves, other problems are
formulated in connection with the Science-Art Multi-angle Network (SAM Network) Project, which seeks to bridge
Science and Art (visual, audible, and conceptual art) for a creative collaboration, and is an important part of the Fukui

Project.
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9. Asymptotic Linearity Theorem
Extension Conjecture (ALTEC) C(J) Version
and Challenging Problems

Shigeru Arimoto, Masaaki Y okotani

Nobuyuki Fukuda, Satoshi Yamanaka

Mark Spivakovsky, Massoud Amini
Keith F. Taylor, Peter Zizler

In this section we formulate several challenging
problems related to the ALTEC.

Let J=[0, 1], let {M,} e X(1).Ifforany N e Z"all
the N eigenvalues of M, are distinct and contained in J,
then the sequence {M,} is called local. Let A{My) denote the
ith eigenvalue of My, arranged the in the increasing order:

/7.1(MN) < /7.2(MN) <...< /1,(MN) <...< ﬂN(MN)
If {M,} € X(l) is local and if there exists a
homeomorphism %: J — J such that
WA(My)=@G -1)/N
forall 1< i < N and for all N € Z*, then the sequence
{M,} is called unilocal. Let ul(X,(1)) denote the set of all

unilocal sequence in the repeat space X/(1). Then, we

consider the following implication:
ul(X(1)) isnot empty. = LemmaA.

Now we can state our

Challenging problems 1. (i) To prove the above implication.
(i) To study ui(X(1)). We know that uvi(X(1)) is not an
empty set by the argument given in ref. 1). But, how large is
it?

Challenging problem II. By using an element of ui(X(1)),

it was proved in ref. 2) that for ¢ € ACIO, 1] the real

sequence Ex(@) = @ (k/N) has an asymptotic line.

N
k=1
Investigate the possibility of using another element of
ul(X,(1)) to prove this fact.

The following theorem has been established by one of the

co-authors, Prof. Peter Zizler. Investigate the following

challenging problems IIL, IV, ..., VII by changing Ex( ¢ ) to

Ey(9).
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Zizler’s Theorem. Let ¢ € AC[0, 1], let¢t € [0, 1], and

let

N

Ey(@)= Y. @k — t)N).

k=1

Then E}, (¢ )has an asymptotic line.

Challenging problems III. Let S\(7) .= ET) — N, where
T is given by (3.11) in ref. 1). Prove that Su(7) does not
converge without using Theorem 3.1 in ref. 1). Is Au(7) a
bounded sequence?

Challenging problems IV. Let g M(K) = EMK)— (1/3)N,
where K is given by (3.12) in ref. 1). A result of numerical
analysis and its Matrix Art pictures are given in Figs. 1 and 2
on the following pages. (Cf. also the link called Matrix Art
related to the ALTEC in ref. 1).) Prove that 8 MK) does not
converge without using Theorem 3.2 in ref. 1). Is Au(K) a
bounded sequence?

Challenging problem V. Does EMT + K) have an
asymptotic line?

Challenging problem VI. Does EM7 — K) have an
asymptotic line?

Challenging problems VII. Discuss the similarity between
the graph of K and the diagonal cross-section of the
Tsuyama-castle function, and investigate the ALTEC using a
variety of cross-sections of the graphs of the Tsuyama-castle
function and its higher-dimensional generalized analogues.
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Beta Sequence Flot

Figure 1. Sequence /S, (K) and Matrix Art picture
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Figure 2. Matrix Art pictures of the sequence S, (K) . Observe the rhythmic pattern of the oscillation.

72



	紀要（第５７号） - コピー.pdfから挿入したしおり
	津山工業高等専門学校紀要第57号
	目次（和文）
	目次（欧文）

	論文
	形状記憶合金アクチュエータで駆動されるバルブレスポンプの研究　　吉富
	複動型バルブレスポンプの送液特性と性能設計法　　吉富
	ハードウェア設計ツールを用いたデジタル設計教育　　前原
	球引上げ式簡易粘度計の試作　　山本・神田
	複数のネットワークカメラを用いた電化製品の視線制御システム　　薮木・中山・西原・鷲見・築谷
	Susan Smith 事件・イギリス最高裁判決に対する批判の検討　　大田
	高校英語教育における名人教師の教授方略・授業観・学習観の研究　　安木
	数学と化学の学際共同研究と福井プロジェクト IX　　有本・Amini・福田・森島・村上・成木・斎藤・Spivakovsky・竹内・Taylor・山中・横谷・Zizler
	数学と化学の学際共同研究と福井プロジェクト Ⅹ　　有本・Amini・福田・森島・村上・成木・斎藤・Spivakovsky・竹内・Taylor・山中・横谷・Zizler
	数学と化学の学際共同研究と福井プロジェクトXI 　　有本・Amini・福田・森島・村上・成木・斎藤・Spivakovsky・竹内・Taylor・山中・横谷・Zizler
	数学と化学の学際共同研究と福井プロジェクトXII　有本・Amini・福田・森島・村上・成木・斎藤・Spivakovsky・竹内・Taylor・山中・横谷・Zizler
	数学と化学の学際共同研究と福井プロジェクトXIII　有本・Amini・福田・森島・村上・成木・斎藤・Spivakovsky・竹内・Taylor・山中・横谷・Zizler

	研究調査報告
	NXC によるライントレース実験の電子制御工学実験 II への導入とその効果　　湊原
	津山高専における電子メールの送受信と制限に関する分析　　岡田・松尾
	ネットワークサーバのアクセスログ分析とセキュリティ対策    岡田・米澤
	ファイルサーバ設計へのセキュリティ要求工学の適用    岡田・山本
	オープンソースソフトウェア検証環境の整備と応用    岡田・和田
	津山高専－大連東軟信息学院の国際交流活動　－2014 年度の活動－　　薮木・杉山・趙
	女子学生へのキャリア形成支援と男女共同参画の推進　　江原・趙・加藤・河原・谷口・塩根
	現代のメディア現象にみる同人活動の変容　―「チャレンジゼミナール」での教育効果をめぐって―　　山口
	独楽の力学　　佐藤
	数学の探究テーマ設定に関する指導法について　　松田
	食連星の物理量についての考察　　佐々井

	校外における研究発表等
	奥付


