ALT Extension Conjecture (ALTEC)
In Niagara & Fukul Project
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Corning Glass Museum
The Origin of the Niagara Project

On the way to Niagara Water Fall, the idea of the joint project was born

Niagara Penn Corning Glass
College Museum



Interdisciplinary Region
between Science, Technology, and Art

Corning Glass Museum mmm) |dea of the Niagara Project

(The second trigger of the Niagara Project) 3
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New Target



Niagara Project (2010 ~) : Extension of Fukui Project (1992 ~)

Science-Art Multi-angle Network: Further extension!

* International (Japan, Canada, France)
e Interdisciplinary (Math & Science & Art (3 kinds) & Philosophy)
* Inter-generational (Experts & Students)

/(:'> Niagara

Matrix Art Project
2;" ¥3 Science-Art Multi-angle
Fukui Project L ) IX e
(Foundation of - ALT
the Niagara xtension
- Conjecture
Project)
— I_I D,
ALTEC

Kenichi Fukui (1918 — 1998, Nobel Chemistry Prize 1981) :



‘ Matrix Art Magic Mountain (BoL) &
Tsuyama-castle ( EEILUSREEE) E1UEE (MATLABfEH)
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Publications

The Matrix Art employed in Tsuyama NCT has recently been
published in the international Journal of Mathematical Chemistry,
Springer

S. Arimoto, Fundamental notions for the second generation Fukui
project and a prototypal problem of the normed repeat space and
Its super spaces, J. Math. Chem. 49 (2011) 880].

S. S. Arimoto, M. Spivakovsky, E. Yoshida, K.F. Taylor, and P.G.
Mezey, Proof of the Fukui conjecture via resolution of
singularities and related methods. V, J. Math. Chem. 49 (2011)
1700.

S. Arimoto, M. Spivakovsky, M. Amini, E. Yoshida, M. Yokotani,
T. Yamabe, Repeat space theory applied to carbon nanotubes and
related molecular networks. Il1, to appear in J. Math. Chem.
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The Fukui Conjecture (Main Part).

Let {M,} be a fixed element of X (g) (the repeat
space with block-size ¢), and let I be a fixed closed
interval on the real line such that 7 contains all the
eigenvalues of M), for all positive integers N. Let /: [
— R denote the function defined by

1/2

h
()= EM :

Then, there exist real numbers « and £ such that

E(D= o [(AMg)=Tr/(My)

=1

Kenichi Fukui (1918 - 1998) =a(N +B(f)+o(l)
as N — oo,

ALT (Asymptotic Linearity Theorem)
= If /is absolutely continuous, then £, (#) has an asymptotic line.

— ALT Extension Conjecture ( ALTEC ) :

[t is impossible to extend the ALT to continuous functions. 12



ALTEC

-
(@

Asymptotic Linearity Theorem Extension Conjecture (ALTEC), C(I)
version. The Asymptotic Linearity Theorem (ALT) can not be extended from
AC(l) to C(I), where AC(I) denotes the functional space of all real valued
absolutely continuous functions defined on closed interval I, and C(I)
denotes the functional space of all real valued continuous functions defined
on closed interval I.

[ALTEC1] S. Arimoto, Open problem, Magic Mountain and Devil's Staircase
swapping problems, J. Math. Chem. 27 (2000) 213-217.

The initial version of the problems was made public at:
Quantum Physics Centennial Symposium,
March 17-19, 2000 University of Saskatchewan, Canada
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ALTEC VAR 2D

Figure 2. Magic Mountain.
3.  Open problems

Now recall the defimtion of Fy(p) given by equation (5). We know that
(f1/2) Fy(Ryp2) expresses the zero-point energy of the linear chamn Chy (4, 1) and that
Fy(Ry/2) has an asymptotic line. What 1f one swaps R;,; with Magic Mountain or
Dewvil’s Staircase of an arbitrarily given and fixed type 1, 0 < n < 1? Here, then, are our
two open problems:

(I) Magic Mountain swapping problem.
Does the sequence Fy (M) have an asymptotic line?

(II) Devil’s Staircase swapping problem.
Does the sequence Fy (D) have an asymptotic line?

Remark. If n 15 an arbitrarily given and fixed positive integer, then M, 1s absolutely
continuous on the closed interval [0, 1], and the Asymptotic Linearity Theorem (ALT)

implies that the sequence Fy (M) has an asymptotic line. »



Genesis of the Approach via
the Aspect of Form
and General Topology
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Linear Chain Chy(m, ky, k)

Mass of each particle: m

The 1st nbd force constant: k,

The 2nd nbd force constant: &,
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Hamiltonian Operator Hy(m, Ky, K,) and
Mass-weighted Hessian matrix My(m, kq, k,) for
Linear Chain Chy(m, k;, k)

m N

H, (m.k.k,) = Z—ﬁyﬂL;Z Z(M .k, o K, )), % %,

where M (m, k;, k,) denotes an N x N matrix given by

k] i k2 —k1 —k2 zeros
—k1 2k1 + k2 —kl —k2
—k2 —k1 2(k1 + k2) k1 .
1 _k _k 2k +k) ° 0
M _| = 2 1 1 2
p(mEk) (mj B
. . Z(k1 + kz) k1 —k2
. -k1 2k1 +k —k1
zeros —k —k k +k
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The Zero-point Energy of E(m, k;, k)
of Linear Chain Chy(m, ky, k)

The zero-point energy Ey(m, k;, k,) of linear chain Chy(m, k,, k,) is
expressed in terms of the eigenvalues of the mass-weighted Hessian
matrix My(m, ky, k).

S h
E, (m k) =D S1A, (M (m ko, )]
i=1
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Zero-point Energy E, of Linear Chain Chy(1, 1, 0)
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Zero-point Energy E, of Linear Chain Chy(1, 1, k,)

35
30
25
20
15

0

Ey

A R 0 O O O O O O 14

o 0 g T e S

NNy’
5

01234567 8 91011121314151

N
6

20



Approachvia Difference Equations

(1) The eigenvalues of My(m, k, 0) are analytically obtainable:
A(My(m, k, 0)) = 4((k/m)sin?[(i -1)x/(2N)].

Difference Eq.
fn+2)+(A-2)f(n+1)+f(n)=0, (n=1...,N)
f(L)(1-2)-1(2)=-f(n-1) + (1 - Af(n) =0.

(Boundary Condition)

(2) The zero-point energy Ey(m, k) of Linear Chain Chy(m, k, 0) is obtainable by
applying a simple formula for the sum of the trigonometric functions. [E(m, k) has
an asymptotic line!]

h |k T h | k(4N
EN(m’k):E J%[COt(mj —1] ZE. %(7 — 1) -I—O(l),N—) Q0.
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“Instead of the Planck constant, let me change the
square root function in the formula for the zero-point

energy E_,., of a linear oscillator!”

Zero 2 m

ZEro 2 m
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Some Change of a Statement in FORTRAN Code

00124 SIG = 0.0
00125 DO 150 | = 1,K

00126 SIG = SIG + SQRT(A(I,]))
00127 150 CONTINUE

00124 SIG = 0.0
00125 DO 150 | = 1,K

00126 SIG = SIG + (A(I,))**U
00127 150 CONTINUE
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The Planck Constant as a VVariable

Special magnitudes of universal constants and specific forms of
functions manifest themselves in the expressions of natural laws.
Nevertheless, it is sometimes legitimate and meaningful to embed
fixed constants or functions into a broader context and make them
change. For example, one can regard the Planck constant as a variable
and let it tend to zero so that classical mechanics can be considered as
a limit of quantum mechanics.

George Gamow reversed this process and magnified the Planck
constant in his instructive and amusing book Mr. Tompkins in
Wonderland. In Gamow's book, Mr. Tompkins, the little clerk of a
big city bank experiences a manifestation of Heisenberg's uncertainty
principle in a billiard room filled with men in shirt sleeves playing
billiards:
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Functions (1, fr, ur, g, € AC(l

hl |1/2

Ey= o (), where f (x)=

;

hl)dl/z h(hl?dm]
— h —
E, j £(1), where  f (x)= cot 5T )

. h|X|”22 [ ]
C = j UT(]J-)’ where uT(x):k( > / sinh? T )

B one = & ), where gg(x):consz‘-lxlg.

j

= e function(! ), where [ = jth— EigenvaludM ).
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The Banach Space AC(l)

’ (DI\/Iagith

()
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Internal Energy of C H,,,,as T— 0 (°K)
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Numerical Evidence for ALTEC
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Science-Art Multi-angle Network EtiE]|

BHITODCIN T I —TEED LEFHEIXT O—NILIEDOBRKIZEWNTHE
F LM (FRRH=M, BREMEMN, X)) ETFETHBY, BEMEEZL
=R -BEHKE RUENEZFENSTLADEHZEN L DOEEHFHEMIC

Skypef>Evernote EDN IS5 F -V IR DD (HIURSCHAREZLHEZT)
LIERIEELSHS, [ARMEEMIBEE IOmMADA) Y EL->-TAT S L
THYET, GFHRITIRDEHRURLP D T—2FSH  hitp:/bit.ly/IMrbd2R)

Tsuyama Kousen Special Version (Technotz>2—#R) : 7 Bt hEZH 2
= BR—NILAMDERIE, G@EDALELTHEREIEEFERETICHI=S
HEREERICBITAHRRKODEEGRED—DOTHYFT . AMR=ETIL,
IS EHLEESS55(2013)pp.25-43, £565(2014)pp. 17-53DiHX
HEBEDOMNZR[ELD, BIUSEMADAUI—RIMREV AT L,
Evernote, Skype, DesmosFEDN IS5 RZF AL T, (D) FEEER (1) XEFERETRY,
R, HET —IN—RUDZFER, V57V EMT—IR—RABENDTODT
JhRABLTHEYFET,


http://bit.ly/1Mrbd2R

m) ALTEC ==

Science-Art Multi-angle Network

: http://bit.ly/AMrbd2R

Thank you!
ENEREAEE D TS WE LTz,
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B EI<BFLEERZFE>1BFFTE ENew Frontier
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b B DFEEIIARETT 20 | (B EFRZECE, 19864F)DIEL
NENIE Lo THIIE, BEARANZZE, YD URWREF LT B
(X CEZETITRVIEED . a2 nn, BED B ARITMATA21B)Z 81
UL, HRUCIITE/EV 280, BRI EA LT — AL 720
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ARSI HET DR RN D ER DW= DI T2 12T > T 4D
o % DFETHST-, HOH, RLLENIZ> T THIELW Fa L
Lita RHL, BL, BEWL TBIUXEEIBEDO DM Z 720,
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