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Mathematical Logic and Everyday Sense

Yoshihiro Abet 2

! Department of Mathematics and Physics, Faculty of Sciences, Kanagawa University, Hiratsuka City,

Kanagawa 259-1293, Japan

2 To whom correspondence shoud be addressed. E-mail: abey0001@kanagawa-u.ac.jp

Abstract: Most students have little knowledge of Mathematical Logic when they enter uni-
versity. The truth value of the formula P - Q erades many students. We propose a method to
help them understand the reason why P — @ is true whenever P is false.

Keywords: mathematical logic, truth value, well-order, recursion
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On the Automorphic Factor of a Theta Function Associated with
a Quaternion Algebra

Hiroshi Ito" 2

! Department of Mathematics and Physics, Faculty of Sciences, Kanagawa University, Hiratsuka City,

Kanagawa 259-1293, Japan

2 To whom correspondence shoud be addressed. E-mail: itouh023@kanagawa-u.ac.jp

Abstract: We shall study the transformation formula of a theta function arising from an
investigation of a quaternion algebra. The automorphic factor of the theta function will be ex-
pressed in terms of a certain kind of Gauss sum, and a reciprocity formula of the Gauss sum

will be given.

Keywords: theta function, Gauss sum, quadratic residue symbol.
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Full Faithfulness Theorem for Torsion Crystalline Galois
Representations
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Abstract: In this note, we announce some results on restriction functors for (torsion) crystal-
line representations, which provide an easy way to interpret (torsion) crystalline representa-

tions.

Keywords: Galois representations, crystalline representations.
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Application of Queueing Theory for Probability Theory and
Stochastic Processes
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Abstract: "Probability theory I" and "Probability theory II" are aimed to learn the concept
and fundamental properties of probability. “Stochastic processes” also teaches basic methods
for modeling and analyzing natural and social phenomena using the concept of stochastic pro-
cesses. In this paper, | introduce my research results related to the theory of probabilities and

stochastic processes.
Keywords: probability theory, stochastic processes, queueing theory, library system
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Various Pictures Depending on Metrics on a Plane
00 An Introduction to Metric Spaces in Geometry []
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Abstract: At the begining of a course of geometry, it is usually diffcult for undergraduate
students to understand the notion of abstract metric spaces. In this short note, as an introduc-
tion to metric spaces, we propose the drawing of pictures (e.g. unit circles) depending on met-

rics on a plane.
Keywords: metric, metric space, unit circle
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1 2 X =(X1,%2),Y = (Y1,¥2)
d(x,y)
dex,y) = (X1 —y1)?+ (X2 —y2)? .
y = (y1,52)
[ ]
d(z,y) = /(21— 1) + (22 — 1o)?
a2 — 2
[ ] { )

T = (21,3) 21— w

Frz, ZEMED 25X = (X1, X2,X3),Y = (Y1,Y2,Y3) P
a—29y KO d(x,y) X

dx,y)= (X1 —Yy1)? +(X2 = y2)? +(X3 — y3)?

TEHIND, TNOIFFEMRIZBIT S 2 fiflloa—
270w KO [x—y| £L2—2 Vv REMD 3 FHD
EHAZLIZERZINTED, b5 EERPEMD 2
FX, Yy EEISODOEZI—HLTEY, @Rt
& o CHEBEMIZERE L 2T WHRREHOEHETH 5,
—JH. 3=V v NI OB ORI 2 K
FILBWTEET AR, HRein3200Y0k
XERBTE2DITNA WA JEE 2 HIZh U T
AT B0, HEE W OPDOHRTEEEDH DA
HZM-TEBE LTEET S,

Bz X, F,g BSEAEXE 1 25 | AR T
HorE, f,g O dF, Q) ZXROLSIZEHLED
ERR

1
d(f.g9) = , [T —gCfdx--- (1)
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The o

Q-Ball Dark Matter

Shinta Kasuya®?

! Department of Mathematics and Physics, Faculty of Science, Kanagawa University, Hiratsuka City,

Kanagawa 259-1293, Japan

2 To whom correspondence shoud be addressed. E-mail: kasuya@kanagawa-u.ac.jp

Abstract: Dark matter occupies about a quarter of the energy density of the universe today.
Although its existence has been confirmed by many cosmological observations, we have yet to
clarify what it is. In this review, | describe one interesting candidate of dark matter: a Q-ball.
It is a kind of nontopological soliton in the scalar Feld theory. Since supersymmetric Standard
Models of the particle theory naturally contain a @Q-ball solution, the detection of the Q-ball
may result in the frst evidence of supersymmetry.

Keywords: dark matter, supersymmetry, cosmology
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Implementation of Time-Developing Lattice System Simulation
using Functional Programming

Ken Kawahigashi® 2
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Abstract: We report the method for the implementation of a time-developing lattice system
simulation using functional programming with Java language. Functional programming is one
of the most useful tools for processing a large amount of data. It enables us to more simply de-
scribe the complex iterating process and separate concerns and logics than traditional impera-
tive programming. We implement the time-developing lattice system in the Java framework
with Stream API, that was involved in Java since version 8. We also compare the execution
time between the parallel and non-parallel implementation. However, the difference between
them is small. We have still not yet achieved the concurrency of the programs.

Keywords: computational physics, functional programming, simulation
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Worker Thread 9

Future
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( 2
update neighborSite

(rule::apply)

update
for, while, if
Java Function

1,2
parallel
parallelStream
= (
)© CASream
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class UpdateRequest {
private int row;
private int column;
private Site site;
private Vector<Site> neighbors;

protected UpdateRequest(int row, int column,
Site site, Vector<Site> neighbors) {
this.row = row;
this.column = column;
this.site = site;
this.neighbors = neighbors;

}

class UpdateTask implements Callable<Site> {
private UpdateRequest request;

this. request = request;

pr request) {
}

public Site call() throws Exception {
) return request.getSite().update(request.getNeighbors());

}

public synchronized Lattice update(Lattice next) {
Map<Integer, Future<Site>> resultMap
= new ConcurrentHashMap<Integer, Future<Site>>();
for (int i = @; i < rows; i+) {
for (int j = @; j < columns; j+) {
UpdateRequest request
= new UpdateRequest(i, j, get(i, 3D,
neighborhood. neighborhood(this, i, j));
resultMap . put(index0f(i, 3),
executor.submit(new UpdateTask(request)));|

}
}
for (int i = @; i < rows * colums; i+) {
Site site;
try {
site = resultMap.get(i).get();
next.add(site);
} catch (InterruptedException e) {
e.printStackTrace();
} catch (ExecutionException e) {
e.printStackTrace();
}
}
return next;
1
1 update

public Lattice(List<S> sites, List<int[J> neighborIndices) {
this.sites = sites;
this.neighborIndices = neighborlndices;
this.neighbors = neighborIndices.parallelStream()
.map(this: :neighborSites)
.collect(Collectors.tolist());
1

private List<S> neighborSites(int[d indices) {
return Arrays.stream(indices).parallel()
.mapToObj(sites::get)
.collect(Collectors.toList());
1

public Lattice<S> update(Rule<S> rule) {
List<S> next = neighbors.parallelStream()
.map(rule: :apply)
.collect(Collectors.tolList());
return new Lattice<S>(next, neighborIndices);

}
2 update
2
CAStream
(1 700*700
600*600



Neuron Excitation

3 = CA.
1
oA X FEIFA T (msec) AT (msec)
100%100 123.5 170.0
200%200 5934 822.4
300300 1824.5 2048.8
400400 3189.9 3428.6
500500 45417 4966.0
600600 11091.0 119863
700700 10386.5 9988.9
0o
1
Java API

Java
600*600
700*700
Java
Java
) 600*600
oo
(
0o
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The Connection of Physics Education between High School and University

Takashi Kimura®-2
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! Department of Mathematics and Physics, Faculty of Science, Kanagawa University, Hiratsuka City,
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Abstract: It is important for professors who teach physics at university to smoothly connect
their lecture with physics education in high school. However, it is not easy for them to identify
where the first-year undergraduates encounter difficulty in physics classes. In this article,
based on a questionnaire survey conducted during a physics class of Kanagawa University, the

author describes some key points to which we should pay attention in lectures.

Keywords: mechanics, electromagnetism, basic physics education
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Derivation of the Maxwell-Boltzmann Distribution
Using a Microcanonical Ensemble and Its Educational Beneft

Tetsuhiko Chikyu® 2

! Department of Mathematics and Physics, Faculty of Science, Kanagawa University, Hiratsuka City,

Kanagawa 259-1293, Japan

2 To whom correspondence shoud be addressed. E-mail: chikyu@info.kanagawa-u.ac.jp

Abstract: As an application of microcanonical statistics, the one-body velocity distribution
function of a non-interacting classical N/-particle system (classical ideal gas) is obtained ex-
actly. The distribution function is different from that of canonical ensembles in the order of &/
and converges to the Maxwell-Boltzmann distribution in the thermodynamic limit. Classical
ideal gas is one of the few good examples which is concretely tractable both in microcanonical

and canonical statistics.

Keywords: maxwell-boltzmann distribution, microcanonical statistics, educational beneft
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