ISSN [OTO0OOTO

Research Reports of

Tokyo National College of Technology

Jootdoouogd

0o o o O

O dmood

2006.11



RETEESEMERMAREE % 3801 5, 2006 1

Torsion Points on Elliptic Curves
without Complex Multiplication II

(with values in GL2( Z p)-extensions)

Hajime NAKAZATO*

We consider the torsion part E (L )wrs of the Mordell-Weil group of an elliptic curve E/F
without complex multiplication, with values in a GL2(Zp)-extension L/ F'. One of our results
is that the non-p primary subgroup E (L ){non-p} is finite.

(Keywords elliptic curve, torsion point, GL2(Z ), Galois extension)

1. Introduction

Let E/F be an elliptic curve over a finite number field F. We assume that FE does not
have complex multiplication over any finite extensions of F'. Let p be a prime. Let L/F be a
Galois extension such that its Galois group Gal(L/F) is isomorphic to an open subgroup of
GL3(Z,). Hence there exists an injective group homomorphism p : Gal(L/F) — GL3(Z,).
We call this Galois extension L/F GLy(Z,)-extension.

In this paper we investigate the torsion part E(L);ors of the Mordell-Weil group with
values in a GLy(Z,)-extension L/F. In [2] we studied the torsion part E(M ), of the
Mordell-Weil group with values in a solvable extension M/Q. We proved that E(M ),y is
finite. Note that if p > 5 then the profinite group GL3(Z,) is not solvable.

For a prime £, let E; be the group of all /-torsion points of E and E(L), its subgroup of

all points defined over L. We define a set of prime numbers by

S(E/F) = {{]| Gal(F(E¢)/F) # GLa(F¢) }.

Then it is known that S(E/F) is finite [3, Théoreme 2].
From now on we assume that E/F is an elliptic curve without complex multiplication and
that L/F is a GLy(Zp)-extension. We denote prime numbers by p and £. The first of our

results is the following theorem:

Theorem 1. If £ & S(E/F)U {2,3,5,p}, then E(L), = {0}.
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Let E(L){p} be the p-primary part of E(L)¢rs and E(L){non-p} the non-p-primary part.
Then we have E(L)iors = E(L){p} ® E(L){non-p}. Using Theorem 1 and Lemma 2.5 [1,

Proposition 6.12.(ii)], we easily obtain the following theorem:
Theorem 2. The non-p-primary part E(L){non-p} is finite.
As for as the p-primary part E(L){p}, the following theorem is known [5,Proposition 4.1]:

Theorem 3. The p-primary part E(L){p} is infinite if and only if E(L){p} = Epe, where
Epes is the group of all p-power points of E.

Remark. By using non-isogeny elliptic curves, we can prove that there exist infinitely many

GL3(Z,)-extensions L/F such that E(L){p} are finite.

In the next paper we will report on the structure of E(L);o,s with values in a more general

p-adic Lie group extension L/F'.

Notation Let p be a prime. Let Z, be the p-adic integer ring and F, the finite field of p
elements. For a group G, we denote the center of G by Z(G). For a finite group G, let |G|
be the order of G.

2. Preliminary

Let p is a prime such that p > 5. We will use the following lemmas to prove our theorems:

Lemma 2.1.[5, Theorem 9.9] If G <t GLy(FF,), then G D SLy(F,) or G C Z(GLo(F,)).

Lemma 2.2. If 1 : G - G' is a surjective group homomorphism, then ¥(Z(G)) C Z(G").
We omit the proof of Lemma 2.2,

Lemma 2.3.[3, Proposition 15,16] Let G be a subgroup of GLy(F,) and G its image in
PGLy(IF,).

a) If p does not divide |G|, then G is

1) a cyclic group, ii) a dihedral group, iii) A4, Sq or As.

b) If p divides |G|, then

1) G s a subgroup of a Borel subgroup, or ii) G D SLa(F,).
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Note that p divides |G| if and only if p divides |G|.

Lemma 2.4. If p 1s a prime such that p > 5, then PSLy(F,) is a non-abelian simple group.

Lemma(Mazur) 2.5. Let p, £ be two primes and L/F a Galois extension such that Gal(L/F)
is isomorphic to a p-adic Lie group. Let E/F be an elliptic curve without complex mul-

tiplication. If p # £, then the f-primary part E(L), is finite. [1, Proposition 6.12.(ii)]

3. Proof of Theorems

We will prove our Theorem 1 and 2 in this section. Let E/F be an elliptic curve and L/F
a GL3(Z,)-extension as in Introduction. Let S = S(E/F)U {2,3,5,p}. Assume that £ is
a prime not contained in S and that E(L), # {0}. Under our assumptions we will induce
some contradictions in all cases. Then we will obtain Theorem 1.

Let z be a non-zero point of E(L),. Then the order of z is £. For a positive integer n, let p,
be the composition homomorphism: Gal(F/F) —» Gal(L/F) % GLy(Z,) - GLy(Z/p"Z).
Let L, be the fixed field of the Galois group Ker(p,). Then we have Gal(L, /F) = Im(p,) C
GL2(Z/p"Z) and L = |J,,», Ln. Hence there exists n such that z € E(Ly,)s. Let V be the
Fy-vector subspace F,[Gal(F/F)|z of E(L,),, where F is an algebraic closure of F. Since
z # 0, we have two cases: dim(V) =1 or 2.

i) Assume that dim(V) = 1. As V is a Gal(F/F)-stable subspace of Fj, there exists a
Borel subgroup H of GL,(FF,) such that Gal(F(E;)/F) C H. Using £ ¢ S(E/F), we have
Gal(F(E;)/F) = GLo(F,). Then we have GL2(F;) C H. This is a contradiction to the fact
that H 1s a Borel subgroup.

ii) Assume that dim(V) = 2. Then we have V = E,. As L,/F is a Galois ex-
tension and z € E(Ly), we have B, = V = F,Gal(F/F)]z C E(L,). Therefore
we have F(E;) C L,. By the Galois theory, there exists a surjective homomorphism
Y, : Gal(L,/F) - Gal(F(E,)/F).

The fact £ ¢ S implies that £ > 7 and that Gal(F(E,)/F) = GL2(F¢). Let G, be
Gal(Ly/F), which is isomorphic to a subgroup of GLy(Z/p"Z). We consider that G, is a
subgroup of GLy(Z/p"Z) and that v, : G, - GLy(Fy). Let X,, be the kernel of the natural
homomorphism : GLy(Z/p"Z) —» GLg(F,). Then we have | X,| = p*(n~1),
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Clarm. (X, NGy) ={1}.

Proof of Claim. Since X, <1 GLy(Z/p"Z) and X, N G, <1 Gy, we have ¢,(X, N Gy,) <
Yn(Grn) = GL2(Fy). Define an integer e > 0 by |¢(X, N G,)| = p°.
I) Assume that e > 1. We note that |GLy(F,)] = £(¢ — 1)2(£ + 1) and that
|GLy(Z/p"Z)| = p*"3(p—1)2(p +1). As p(Xn N Gy) < GLy(Fy) and GLy(Z/p"Z) D
G — GLay(Fy), we have

pEILL=1)* (4 1) [ " (e~ 1)H(p + 1) (1)

From (1),ifp=2o0r3,then £ =2o0r3. If p =15, then £ = 2,3 or 5. These are contradictions
to the fact that £ ¢ S. Thus we have p > 7.

Since £ ¢ S, we have p # £. Considering (1), we have two cases: p|(£ — 1) or p|(£+ 1).
i) Assume that p|(¢ —1). Then p < ({—1)/2. From (1), we have £|(p—1) or £|(p+1). Hence
£ <(p%1)/2 <(£+1)/4. This is a contradiction to the fact that £ > 7.
ii) Assume that p|(¢ + 1). By the similar argument of i), we get a contradiction.

Summing up, the proof of Claim is completed.

Let G be G,/(X, N GyR). Then G is a subgroup of GLy(F,) = GLy(Z/p"Z)/ X . Because
of Claim, there exists a surjective group homomorphism + : G — GLy(F,). Let Z, =
Z(GLy(Fp)) and Z, = Z(GLy(Fy)). Then Z,NG C Z(G). By Lemma 2, we have ¢(Z,NG) C
$(Z(G)) C Zy. Let G = G/(Z, N G). Then G is a subgroup of GLy(F,)/Z, = PGLy(F,).
Hence there exists a surjective homomorphism E -G —» PGLy(Fy). Since £ > 7 and Lemma
2.4, Im(v)) contains a non-abelian simple subgroup PSLy(F;) of index 2. By Lemma 2.3, we
have the following cases;

a) If p does not divide |G|, then G is
i) a cyclic group, ii) a dihedral group, iii) A4, Sy or As.
As As = PSLy(Fy), all these cases are impossible.
b) If p divides |G|, then
i) G is a subgroup of some Borel subgroup of GLy(F),) or
ii) G D SLy(F,).
In the case 1), G is solvable, hence its image contains no non-abelian simple subgroup.

This is a contradiction.

In the case ii), G contains simple subgroup PSLy(F,) of index at most 2. Hence we have
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PSLy(F,) = PSLy(F¢). Thus p = £. This is a contradiction to the fact that £ ¢ S.
Therefore the proof of Theorem 1 is completed. O

Proof of Theorem 2.
By Lemma 2.5, E(L); is finite for all £ # p. For almost all £, we have E(L), = {0}, hence
E(L)¢» = {0}. Therefore the proof of Theorem 2 is completed. O
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Reduction of used beverage container as environmental education

Minami KiMURA, Taichi NARUSE

It was understood that the capacity of a for drinking can and the PET bottle decreased by 70% if it
crushed from two directions by the foot. The accommodation number to the garbage box has increased
by this method by 40% or less. It was paneling exhibited to reduce the CO2 exhaust by throwing it away
to the garbage box crushing a for drinking container reducing the collection cost by an increase of the
number of collecting the for drinking container in a garbage collection once and this method. As a result,
when environmental education “Let’s crushed and threw away the can” was executed to the student,
30% or less and 20% or more of the for drinking container thrown away to the garbage box were
crushed in two directions.

(Keywords: recycle, can, PET bottle, environmental education)
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Sun Tracking System using PICNIC

Mineo YAaMmAuUcHI, Masanori Mogl, Shigeo OHNUKI

PICNIC is a PIC microcontroller with a network interface card. It has been used for an antenna con-
troller for sun and satellites. We have newly developed a general target tracking system using the PIC-
NIC. The software of this system is composed of two parts, a target calculation part and an antenna con-
troller part. The former sets a target position and the latter controls the antenna to the target via an-
tenna rotator using PICNIC. The two parts are connected by UDP communication defined by open in-
terfaces. The open interfaces enable a user to make up a user original target tracking system by replac-
ing the target calculation part. Based on the above system, we have newly developed a sun tracking
system using PICNIC and verified the function of this sun tracking system.

(Keywords: PICNIC, antenna, antenna rotator, UDP communication, interface)
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Wide Area Data Gathering System using Wireless LAN Directional Antenna

Yusuke Kujira, Mineo YAMAUCHL Shigeo OHNUKI

Non-directional antennas are widely used for 802.11b wireless LAN. However, directional antennas
have high capability for communication length. By using the directional antenna we have made up a
wide area data gathering system. The directional antenna was implemented in a wireless LAN access
point and was set to rotate to remotely located data points. The remote data were gathered by infra-
structure mode of wireless LAN by controlling the directional antenna of the access point. The system
was found to work well. It was also verified availability of the directional antenna for wide area data

gathering.

(Keywords : PICNIC, 802.11b, wireless LAN, directional antenna, data gathering)
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The method of easy drawing which learns to understand electric lines of force visually.

Masamitsu YUGA

The electric lines of force is necessary to understand the foundation of electromagnetism. However
the concrete way of calculating it doesn’t come out to the textbook. Though it is introduced to the book
which handled computer graphics, a difficult ceremony are being used. Therefore only the person who
has considerable knowledge can understand it.

In this paper, very easy definition was used to draw electric lines of force. Because this definition is
easy, even a student can understand the method which draws it, as much as mathematics of the founda-
tion is only known. A student had interest very much when this theory explained in the class of the
lower grades.

In this case, the drawing electric lines of force windows program by the easy method which could be
understood soon was made. There is the following an excellent point of this program except that it is
made with the easy knowledge. First, it is all right with the same equation even when the sign of two
electric charges are different or not. The other side, the size coulomb of the electric charge change
freely. For this effect, the figure which is not on the textbook can be drawn by this strong point.

The way of making an actual program and an attention point showed it in the body. Because an out-
put result was published together, it will know what is understood visually. But, when an output result
was observed, it notices the next thing. There is a place where the lines are scarce on the screen in it.
The lines of the output result isn’t uniform because the interval of the angle 8 during the calculation
was regulated. The improvement point of this program that try to draw a line in the equal interval.
Therefore, we must consider how much the value of the step of the angle 6 by the various condition.

(Keywords ; electric lines of force, electric charge, windows program)
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Kosen English Education Based on the Students’ Needs

John GATES*

This paper presents two simple criteria for evaluating the effectiveness of the English education
classes at a national college of technology. The criteria were derived from the predicted English needs
of the students in the workplace, taking into account the demands of learning the technical courses at a
young age and accelerated pace. The criteria were tested on the author’s English classes at Tokyo Na-
tional College of Technology.

(Keywords : English Education, Evaluation Criteria)

1. Imtroduction

English education in Japan is a very complex problem that has been studied for
many years. There have been many teaching methods proposed, such as the Grammar
Translation Method and the Communicative Approach, and each method has its own
strengths and weaknesses. However, most Japanese students are not fluent in English
after graduation. This situation exists in most high schools and colleges of technology
(Kosen) throughout Japan. Therefore the purpose of this paper is not to present a new
teaching method or to criticize other methods. The purpose of the paper is first to
present some evaluation criteria for Kosen English education based on the needs of the
students and then to test the criteria on the author’s classes at Tokyo National College of
Technology.

The paper is organized as follows; in the next section, a detailed analysis of
Kosen students is presented. Based on the characteristics of the students a prediction
is made of the possible English needs of the students after graduation. Based on these
needs, two simple evaluation criteria for English education are presented. The first
criterion is that the English education should advance the students’ ability to read, write
or present technical English. The second criterion is that the grading system used in
the English classes should be fair to the students, taking into consideration the
accelerated pace and difficulty of the technical courses of the students. In the third
section, the evaluation criteria are applied to the author’s classes. In regard to the first
criterion, there are parts of the author’s classes that should be changed. However, in

regard to the second criterion the author’s classes seem to be in good agreement.

* Department of Electronic Engineering
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2. The Students

In order to examine the English education at the Kosen it is necessary to
determine the criteria for evaluation. The most practical criteria for evaluation are the
anticipated level and type of English that will be required of most Kosen graduates in
their workplaces. Therefore the evaluation criteria should be based on the needs of the
students. In order to understand the needs of the students and provide qualitative
evaluation criterion, this section will first describe the common characteristics of the
Kosen students. Then the anticipated English level required for the various
workplaces of the graduates will be described. Finally, based on the students’ English

needs, a simple set of evaluation criteria will be provided.

2.1 The Kosen Student, Intelligent and Young

“Intelligent” and “Young” are the two key words for describing most Kosen
students. In general, most Kosen students are intelligent but there are some exceptions.
In almost every class at the Kosen there are some exceptionally intelligent and very hard
working students. These students are usually classified as “all ‘A’ students.” On the
other hand there are usually some “all ‘D’ students” or “all ‘C’ students” in each class.
These students are also intelligent but, for some reason, have lost the desire to study
hard or have missed some fundamental concept and thus cannot advance. Once a
student has reached this situation they stop trying and usually leave the Kosen. For
this reason, these students are sometimes called, “give-up students.”

The majority of the students fall in between the “all ‘A’ students,” and the “all
‘D’ students.” However, these “normal” Kosen students are much more intelligent
than “normal” high school students. This fact can be proven by comparing the
curriculum of the Kosen with that of a normal high school. For example, students at
the Kosen learn integration and differentiation in the second year, at an age of 16.
However, in Canada, most students learn these subjects in the first year of university, at
an age of 18. Also, Kosen students learn about partial differential equations in the
third year (age 17), whereas in Canada most students learn partial differential equations
in the third year of university (age 20). The fact that most Kosen students can learn
these advanced mathematical and engineering concepts at a young age and an
accelerated pace shows that even “normal” Kosen students are very intelligent.

The intelligence of the Kosen students is also reflected in the employment
ratios of Kosen graduates. For each Kosen student seeking a job, there are

approximately forty job opportunities available. This fact is very impressive in this
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age of cutbacks and layoffs. Even graduates of national universities with Master’s
degrees in Engineering do not have this level of employment ratios. Once Kosen
students enter the company they usually perform well, and are highly evaluated by their
employers, in spite of their young age, which is also reflected in the high employment
ratios of the graduates.

The other key word for Kosen students is “young.” This youth makes the
Kosen students attractive to employers. However, the stress of learning advances
concepts at a young age, coupled with the environmental and emotional pressures
associated with adolescence can be too great for some students.

One of the most obvious characteristics of the Kosen students, due mainly to
their youth, is that they are easily distracted and have short attention spans. This
problem has become more prevalent in recent years due to emerging technology.
Video games and the Internet have become major obstacles in the education of Kosen
students. These video games are highly addictive, especially to adolescent males, who
comprise the majority of the Kosen students. Many students play video games late in
the night and then cannot get up for classes, or sleep during class. Also, students can
play interesting video games and surf the Internet using their mobile phones during
class time. This factor alone is a leading cause of many students failing or leaving the
Kosen. There are many other “traditional” distractions such as comic books, television,
part-time jobs, and club activities. However, in contrast to video games, the students
can learn valuable life skills through part-time jobs and by participating in club
activities.

One final characteristic of the Kosen students that needs to be discussed at this
point is the English ability of the first year Kosen students. Due to the high
intelligence of the students, most have learned a solid foundation of English in junior
high school. Also, most students at the Kosen believe that English is important for
their careers and thus have a positive attitade towards learning English. Unfortunately,
due to the accelerated pace of the mathematics and engineering courses, and the various
other distractions present in their lives, the students have little time and energy to focus
on the study of English. Therefore, it is necessary to focus the English education on

the needs of the students.

2.2 Anticipated English Needs of the Students After Graduation
Now that a comprehensive description of the typical Kosen student, as a young,

intelligent person, has been given, it is necessary to predict the type and level of English
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that will be required of that individual in the workplace. This is a rather difficult
problem as there are two main routes for the graduates of the Kosen. Approximately
half of the graduates will get a job directly after graduation, and the other half will go to
university.

Most of the graduates who get a job directly after graduation probably will not
use English much in the workplace. This is unfortunate as it is difficult to motivate
students to study something they will not use in the future. However, there are some
possible situations where these students may need English. Most of the latest
technology is first published in English, and most of the engineering information on the
Internet is written in English. Therefore, it will probably be necessary for the working
graduates to be able to read technical reports or manuals written in English.  Also, the
working graduates may have to write product manuals, web pages, or research reports in
English. In some rare cases, the graduates will have to make an English presentation,
or work for an extended time in a foreign country. Therefore, the most common
English needs for working graduates are reading technical English, and writing
technical English.

For graduates who go on to university, the English needs are similar. First the
graduates need to pass the English section on the entrance exam to the university. In
most situations this presents little problem to the students who wish to enter a university.
Therefore the present English education seems sufficient for students who wish to go to
university.

Once the student has entered the university, they will have to do research.
Those who enter the third year of the undergraduate course will have to do some
graduation research that may include reading English research papers. For the
graduates who go on to the Master’s course they will be required to read some research
reports written in English, and may be required to present an English paper at an
international conference.

Those who go on to the Doctor’s course will be required to read several
English research reports. They will also probably have to write some papers in
English or present an English paper at an international conference. However the
percentage of Kosen graduates who get a Doctor’s degree is not very high. Therefore,
the most common English needs for Kosen graduates who go to university are reading
technical English, writing technical English, and presenting technical English.

The needs of Kosen graduates who go to university are very similar to those of

working Kosen graduates with the addition of English presentations. Even the
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students who plan to work after graduation can learn important presentation skills, even
if they do not need to make English presentations, thus the English needs of most Kosen
graduates are the same. Therefore, to summarize, the English needs of the students are
reading, writing and presenting technical English. From these needs a simple list of

evaluation criteria can be deduced.

2.3 Simple English Education Evaluation Criteria Based on the Students’ Needs

Based on the characteristics of the Kosen students and the predicted English
needs for the Kosen graduates, two general evaluation criteria can be proposed. The
first criterion is that the focus of the English class should be based on the main English
needs of the Kosen graduates. As presented above the main English needs of the
graduates are reading, writing and presenting technical material in English. However,
to go from the English level of the graduates from junior high school, to an English
level where the students can read, write, and present technical material in English will
require many steps, and much time in the classroom and in private study. There are
many different skills, such as reading, writing, speaking and listening skills, that need to
be developed to meet these needs. Also, there are many different teaching methods
that can be used to promote these skills. Therefore, the first evaluation criterion can be
stated as, “the class should increase the students’ ability to read, write or present
technical English.”

The second criterion is that the English education should be fair to the students.
In general, English is not the most important skill for the Kosen students. Most of the
Kosen students are busy studying the advanced mathematical and engineering concepts
at a young age and an extremely fast pace. Also, these technical courses are more
important and more interesting to the students than English. In addition to this, some
students are able to easily understand their engineering courses, but find it difficult to
learn foreign languages. Therefore, the English course should be designed to allow the
students to get a good grade based on reasonable work. This can be accomplished by
providing an evaluation scheme weighted more heavily on classwork, homework and
short tests rather than on difficult midterm and final exams.

With these two evaluation criteria in mind it should be possible to design an
English education philosophy that tries to meet the needs of the students in a way that is
fair. In the following section these evaluation criteria will be applied to the Oral
Communication and Listening classes taught by the author at Tokyo National College of

Technology.
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3. Evaluation of the Author’s Classes at Tokyo National College of Technology

In this section, the two evaluation criteria will be applied to the author’s classes
at Tokyo National College of Technology. The purpose of the evaluation is to present
some of the teaching methods and materials used by the author and to test the evaluation
criteria.  This section will examine the method of student evaluation, and the materials

used in the classes.

3.1 Student Evaluation

During the 2005 academic year the author taught approximately 500 first and
second year students. Out of all these students, approximately 75% received an “A”
grade at the end of the term, while less than 2% received a “D” grade. Among the “D”
grade students, most had already left the Kosen or had already failed other courses. In
no case did any student fail only the author’s course. These results are in direct
agreement with the second evaluation criterion. However, the high percentage of “A”
grades may suggest that the courses were too easy. Therefore the rest of this section
will describe the four basic components of the students’ grades: homework (25%), short
tests (25%), the midterm exam (20%) and the final exam (30%).

It can be seen that the homework and short tests compose half of the total grade,
thus many students can build up their grade by working hard during the term.
Homework is given to the students every week for the first twelve weeks. The
homework consists of writing key English sentences, vocabulary and speeches several
times. The homework was designed to take less than one hour. The reason for
making students copy the same material many times was to help them prepare for the
short test and to be fair to all the students. In the previous year, the homework
required the students to find the correct answer to different types of questions, such as
multiple choice questions or short answer questions. However, many of the students,
approximately half of the class, only copied the answers of the other students. This
copying was not fair to the students who worked hard to find the correct answers and
the students who copied the homework did not learn the material. Therefore, the
homework was changed to writing the required English material. As a result almost all
the students received the full 25% for the homework.

In the Listening classes, real English material taken from movies was used for
all the short tests. For many students this type of English is difficult to understand and

thus the average score was low. To help the students improve their grade a bonus
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section was added to each week’s homework. This bonus section was a free writing
section based on a theme presented in the movie. More than half of the students
worked hard on the bonus questions, and many spent more than two extra hours each
week on the free writing. Almost all of the answers were understandable and honestly
expressed the feelings of the students.

Every week, for twelve weeks, the students had a short test. The short test
consisted of dictation and memorization questions, based on the homework. The short
tests were corrected in class by a classmate. Unfortunately, some cheating was
observed and severely punished. The punishment usually included setting several
short test scores to zero and requiring the cheating students to complete a lenghty
homework assignment. Probably more cheating occurred than was observed.

In order to standardize the correction, any spelling errors were marked as
incorrect. The average score for the short tests for all 500 students was approximately
75% and this corresponds to approximately 19% of the final grade. By combining the
homework score with the short test score, most students had approximately 44% before
calculating the grades of the midterm and final exams.

The midterm exam and the final exam were both one-hour exams, and the
structure of the exams was the same. The content of the exams consisted mainly of the
material covered in the homework and short tests. However the exams were designed
so that correct spelling was not important. To prepare the students for the exams, a
detailed summary of the material on the exam was provided to the students. Also, with
the exception of the Listening classes, a practice exam was also given to the students.
As a result of the extensive preparation through the homework, short tests and review
materials, the average score of the midterm and final exams were 83% and 89%,
respectively.  Although the student evaluation is fair and thus satisfies the second
evaluation criterion, it is necessary to examine the course material to determine if it

satisfies the first evaluation criterion.

3.2 Class Materials

This section evaluates the materials used in class on the basis of the first
evaluation criterion. The first evaluation criterion is that the class should increase the
students’ ability to read, write or present technical English. The main teaching
materials used in the classroom are English taken from real world sources and the
textbook.

The purpose of the Listening class is to improve the students’ listening ability,
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which has little to do with the first evaluation criterion. However, native speakers of
English learn the language mostly through listening. Therefore, improving the
listening ability of the students will indirectly help them meet their needs.

For the Listening classes, real world English taken from popular movies, such
as “The Matrix,” and “I, Robot,” was used. These movies contain many scientific and
technical terms, and are appealing to the students. Also, as stated above, the bonus
section of the homework consists of writing questions to improve the students’ writing
abilities.

The textbook for the Listening classes deals with daily life topics, such as
shopping and booking hotels. Although this material has its uses, most of the students
will not use this English in the future. Therefore, the textbook fails the evaluation
criterion and should be replaced.

There are two purposes for the Oral Communication classes. The first
purpose is to teach the students good speech writing techniques and is in direct
conformity with the first evaluation criterion. To teach good speech writing techniques
and proper English pronunciation, famous speeches taken from real world sources were
used. These sources include the speech, “I Have a Dream” by Dr. Martin Luther King,
Jr. and the “Sermon on the Mount” from the Bible. Although the topics of the
speeches are not related directly to technical English, the structure and devices used in
these famous speeches make them ideal material for teaching presentation skills.

The textbooks used in the Oral Communication classes are also based on daily
life topics. As was the case with the Listening class, most students do not need this
type of English. Therefore the textbooks for the Oral Communication classes also fail

the first evaluation criterion and should be replaced.

4. Conclusion

This paper has looked at Kosen English education on the basis of the needs of
the Kosen students after graduation. From the needs of the students, two evaluation
criteria were presented. When the evaluation criteria were used to examine the
author’s classes at Tokyo National College of Technology, it was shown that there are
parts of the classes in which changes should be made to improve the quality of the

classes and make the classes more in accordance with the needs of the students.
(Received Aug. 7, 2006)
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Bit Serial Multiplier for Integrated System Design Exercises

Tomohiko OHTSUKA

Exercising about the integrated system design from the system design to physical design is impor-

tant for the students who aim to become an integrated system designer. This paper presents a funda-

mental education approach using a bit serial multiplier as an example for the integrated system design

education. In laboratories, each student designs the specification aiming to realize the target functionali-

ties. According to each specification, a register transfer level system is assembled using the hardware

description language (HDL), and its functionalities are checked using the HDL simulator on PC. After

that the logic synthesis against the bit serial multiplier designed by each student, synthesized gates are

placed and routed on the field programmable gate array (FPGA). Also students can study the actual

system implementation and its evaluation methodology.

(Keywords : Hardware Description Language, Bit Serial Multiplier, FPGA Design)
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Control of the Luminescence Abnormally Enhanced by metal ions

in Vibrio fischeri Y1 and Salmanella typhimurium

Ryo SHoji, Masaya T AKUMI

Today, miscellaneous chemical substances existed in environment, and waste incinerated ash were
hazardous to living human, animals and plants. The objective of this study was to examine that hazard-
ous effect of waste incinerated ash of municipal solid waste be using Vibrio fischeri (ROTAS®),
Salmonera TL210 and TL210ctl (luminescence Umu test in Salmanella typhimurium). Vibrio fischeri,
TL210 and TL210ctl in order to investigate the dose response curves of waste incinerated ash eluate
prepared by the sample leaching test. Although, luminescence is strongly enhanced by some minerals
such as potassium in waste incinerated ash of municipal solid waste so that the results of toxicity test
was not reasonable in this study, a certain amount of potassium was spiked to the incinerated ash sam-
ple to examining exactly hazardous effect of incinerated ash of municipal solid waste.

(Keywords : Vibrio fischeri, luminescence Umu test, luminescence intensity, potassium chloride)
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The Annotation of the Shinsen-man’yoshu (13)

Kiyoshi Tsuba, Kan’ichi HANzAWA

This paper is the annotation of the Shinsen-man’yoshu edited in 893 ?

[J Keyword : the Shinsen-man’yoshull
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The name of the journal has been changed from *“Research
Reports of Tokyo National Technical College” into “ Research Reports of
Tokyo National College of Technology” since the 1984 issue.
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