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The Enforcement Situation of Community Environment Education in Class of Overall Study

—Questionary Servey to Omuta Municipal Elementary Schools—

KARASHIMA Kazuki and KATO Koji

The necessity of community environment education (C.E.E) for a child is pointed out. One

of the reasons is because cultivating localpower, as for the child not an exception, is needed

In community design.

In the above as a background, this study aims to investigate and analyze the enforcement

situation of C.E.E in Omuta municipal elementary schools through questionary survey to

them.
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A Tentative Approach for an Experience Learning of a Traditional Method of Construction by

Schoolchilderen

KATO Koji

The purpose of this study is the followings. 1) The first is to investigate and analyze the

evaluation, made by the schoolchildren who participated in and the teachers who cooperated

with it, for a traditional method of construction experience in Yame-Fukushima where is a

conservation district for goups of historical buildings, Fukuoka. In addition, it was coordi-

nated by a gorup of local architects. 2) Another purpose is to consider the possibility whether

the experience learning is concluded as education of an elementary school through the case

study.
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English Education at Shuyukan:
Focusing on Taisho Era

ABE Noriko

In this paper, the English language education in Taisho Era (1912 to 1926) at Shuyukan, a
middle school in Fukuoka, was investigated and compared with that in the previous period,
focusing on its curriculum, textbooks, teaching methodology, students’ and teachers’ attitudes
In this period, 30 years after its foundation as a language school,
Native
English speakers were employed on a part-time basis, and Japanese teachers too made effort

toward foreign cultures.
the school came to occupy a status as a middle school with well-established systems.
to learn the latest teaching methodology. No record of the curriculum or textbooks was
discovered, even though several English books, grammar books, and dictionaries published in
this period are kept in the library. In the beginning of the 20th century, the graduates and

teachers of Shuyukan traveled abroad and their resulting understanding of foreign cultures

13

affected their world view.
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“High in the air the billows madly throw
Their spray aflame with read and gold;
The surging ocean seems one fiery glow—
The morning sun is mirrowed millionfold.”
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“The glory of the land whose flag

Is ever bright in sunshine’s ray,
Embodied in an Imperial Prince,

Has shone along the traveled way
To mingle with and so enhance

Far Nippon’s name, where springs the Day.”
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On Weighted Sobolev’s Inequality

KUWANO Hiroshi* and ARAKI Makoto
{Received 16 March, 2007

Abstract

In this paper we establish the weighted Sobolev’s inequalities for the functions in the
weighted Sobolev space W" 2F0(D’ v) where D= (—7, r)"N{x, >0} in R", T, =D N{x, = 0}

°(x ED) with 6 > 1.

and v(x) = |x,||log|x,]

§ 1 Introduction

Let x = (x, X5+, %, 1, x,) = (x/,x,) be a point of R" where n > 2. Let 7, be a real number:
0<7rn<1 and for 0<r=7 we set the cube Q(r)={xER" —r<ux,<r, i=12 "+, n},
Q = Q(r), the semi-cube D(r) = Q@(r)N{x, >0} and D = D(r). Let v =|x,l|loglx,] °(6>1) for

x € @ where v =0 if x, = 0. We denote by C'(D) the set of the differentiable functions f on D of
which partial derivatives 0,/ (j = 1,2, - -+, n) have the continuous extensions to D, by W"*(D,v) the

completion of C'(D) under the norm

1
SRy lall = { [ 1w Pax+ [ 1 9uCoPyodx)

and by WF:]’Z(D, v) the completion of the set {# € C'(D): u =0 on I} under the norm [[ul|. It is easy

to show that the functions u & Wi *(D,») have the limit u(x’,+0) = lim wu(x’ x,) and
x,—> +0

u(x’,+0) =0 for almost all x’.

Our main theorems are as follows;

Theorem 1. There exists a constant C such that for all u € WF:)’Z(D, v) and for any number

r: 0<2r=r

1

~ 7 1
(1.2) (ﬁﬁ(ﬂlu(xﬂ" dx) < Crllog 7\2<ﬁj;mlvm2u(x) dx>
where n = 2n/(n—1), | D(r)| is the Lebesgue measure of D(r) and V(r) = [y, v(x)dx.

Before proving this theorem, we consider the Riesz potential of f. For any measurable function

ro|—

f on R", we define the function:
(1.3) Viflx) = fRnlx*y\*"*”f(y)dy x € R".

Let f be a function on @ and for any subset £ C @ we define the function f; on R" which is
fe=f on E and f; =0 outside of E. Let L*(Q,v) be the set of all functions f on @ such that
Jol fIPvdx < co. Then we have the following:

Theorem 2. There exists a constant C such that for all f& L*(Q,v) and for any number
r:0<2r =y
*1-13-17 Kouyoudai, Fukutsu, Fukuoka, 811-3223 Japan.
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1

(1.4) (fw\vlfw(x) \ﬁdxf < CW(IWWD dx)é.

§ 2 Intermediate space
In this section, we summarize some results on the intermediate spaces which will be used later.
(See the references for the proof.) On the set U = Q(r) where 0 < r < 7, we define the function
v, =" '(p > 1) and let L’(U,v,) be the space of all measurable functions # on U with |lull,, =

(Syluly, dx)"? < oo and let L’(U) be the space of u on U with the norm Null, =yl ul? dx)'? < oo,
For 1 < p, < p, < oo, it is clear that

2.1 L"(U,v,) C L"(U,v,) C L'(D).
Let p be a real number such that
1 1—6 0 )
. — = +— 0<o<l1.
(2.2) > e 3 with

In this section we construct L’(U, v,) as the intermediate space between the spaces L”(U, v, ) and
L’(U,v,) and study the structure of this intermediate space. Let L”(U, v, )+ L"(U, v, ) denote the set
of all elements f& L'(U) which are represented in the form f = g+h for some g & L"(U, v,,) and
h & L’(U,v,). For each f € L(U,v,)+L"(U, v,), we define the norm:

s,y mces, ) = int{lgll, , 1Rl 2 F=g+h g € LU, v, h € LUy},

where the infimum is taken over all representations of f = g+h & L»(U, ypO)JrL" QR ”m)' Under this
norm, the set L(U,v,)+L"(U,v,) is Banach space and L’(U,v,) C L(U,v,)+L"(U,v,), which

follows from Lemma IV. 35. in [1]. We define the functional K(¢, f) of t(>0) and f€E
LU, v,)+L"(U, v, ):

K(t, ) = inf{llgll, ,,+tlnll, , : f=g+h g€ LU, v,), h € LU, v,)}

where the infimum is taken over all representations of f. We define by <LP"(U, V), LU, yl’l))(),p the
set of functions f € L"(U, v, )+L"(U,v,) with the functional :

- L
(2.3 11, = (oK ) < oo

By Theorem1.18.5 in [5], we have the following :
Lemma 1. Let 1 < p, < p, < o and 1/p = (1—80)/p,+6/p, with 0 < 60 <1, then

(2.4) (U v = (LU, v,), (U, v,)),,

holds and the two norms |-, , and |I-|l,, are equivalent.
The intermediate space <Lp (U, v,), L"(U, ”p1>) ,, 18 constructed too in the following way. We de-
note by A the set of functions f & L*(U,v,)+L"(U,v,) which are represented as follows :

@) f=gW+h(t) where g(t) € L(U,v,), h(t) € L"(U,v,)(t > 0),
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(ii) ¢ is continuous from (0, ) into L”(U,v,) and so is k into L"(U, v, ).

Gy [ e lg(olr, 2 < oo and [T InCol, 4

By TheoremV.2.8 in [1] and Theorem1.5.3 in [5], each element f & (LPO(U, vy, LU, up1)>01p has a rep-

resentation satisfying the conditions (i), (i) and (iii).
Remark. The condition (ii) can be replaced by the following one:
(i) ¢ is measurable from (0, =) into L”(U, v,) and so is & into L"(U, v, ).
By Theoreml1.5.2 in [5], we have the following lemma.
Lemma 2. The equality: A = (LPU(U, vp,), L (T, DP1)>6,17 holds and for f € A if we set

2.5) Il = inf{( [ ¢ 2ol G+ [ e oIk, G )i}

where the infimum is taken over all possible representations satisfying the conditions (1), (ii) and
(iii), then this norm is equivalent with the norm (2.3) of (L"(U,v,), L"'(U, ”p1)>g ,

For a measurable function f on U, the distribution function f. is defined as follows:
(2.6) £ =lxe Uil r| > 2z 0,
and the rearrangement f " is defined as follows:
(2.7 ) =infa: () =t} (t=0).

For 1 < g < o and 1< [ = o, the Lorentz space L*'(U) consists of all measurable functions f
such that the following quantity of f is finite:

el Y << o,
(.= < t
al =

1
sup taf (1) if [ = oo,

t>0

Note that the following relations hold: L* “(U) = L*(U) and [f],, = I|fll,

By PropositionV.4.2 in [1], we have the following:
Lemma 3. I[f1 < g<o and 1 <[, <l,= o, then for all measurable functions f on U the follow-

ing relation holds:
(2.8) (fle, = CLf],,

where C is a constant depending only on q, [, and [,.

Remark. The condition ¢'?f () = M for ¢ > 0 is equivalent with the following one:
(2.9 2. = M for 2 > 0.
Therefore, for 1 < p < oo the following relation holds:
(2.10) SE L") if and only if sup AT < oo,

§ 3 Weak type estimate for fractional maximal functions

We begin with the following lemmas which will be used soon.
Lemma 4. (Lemma V.3.1 in [4]) Let ECC R") be a measurable set, and let {Q,} be a family of
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cubes parallel to the axes, sup,|@,| < c© and cover the set E. Then it is possible to construct a family
of disjoint cubes {Q.}.c v from the family {Q,} such that U,.y@, O E and each @, has the same
center and the 5 times length edges of @,.

For a function f, we define the fractional maximal function 7f by
_ 1
3.1) (TH () = sup—— [, |/(w)ldy
s>0 S (o)

where Q,(x) is a cube centered at x with its side length s.
Lemma 5. Let p > 1, 1/p+1/p" =1, and U = Q(r), then there exists a constant C such that for
any function f € L'(U, v,) the following inequality holds:

(3.2) supAl{x € U: (Tf,) (x) > 1} \n;pl < C%(J;\f\pupdy)?
2 [log 7|

proof. We assume f=0 on U and set £, = {x € U: (Tf,)(x) > 2} for 2 > 0. For each x € E;,

there exists a cube @Q,,,(x) such that

(3.3) L | | F(p) ldy > A
s (D NT

sCo)" !t Je

We can take a number s(x) < 47 and get the covering {Q,.,(x):x € E,} of E,. By Lemma 4, we can
select the disjoint cubes @; = Q. (x;) from the family {@,.,(x)} such that
(3.4) E, C|]Q where @ = @ssxp (X)), X; & E;.
i
Then we have

E,1=)1Q; | chlel

1 1 kp
éCZ|Qj|<7 Q.| QjPdey>
J 7

kp
= lkp Z' Q| Q, |<1—7>k1> ( Qijfdy>

b

k
b 1 »’
kp Z| Q ‘ ‘Q |(1*L)kp < Q]ﬂUf Vde) (f@.ﬂ[jy dy)

7

Using the fact that for x = (x’,x,) and x" = (x/, 0) the following inequality holds:

n—1
(3.5) f v ldy = f vy ldy c—5——— pal
Q,)NU Q(xHNU |log s |

we have
1_C 1] < » >< 1)1’*1
<— )
‘Ea‘k—lp JZ|Qj|k|Qj|L“‘p fQijfupdy fQ]-mUU dy

w ol (], ) (

IQI*

p—1
ILI Vﬁldl/)
‘ Q]‘ ToYenu

C | 1 n-l 1 b
:75 Q% = —— v, dy.
» G—D(p—1D »

Ve / |log 7|

QNU
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Therefore, for any k:1 =k = n/(n—1) we have

1
1 n  n—1 —1 -
(3.6) ME, [ < Crio 7 llogr| 7 “*”(fo”upde
which proves the lemma by setting k = n/(n—1).

§ 4 A version of the Marcinkiewicz interpolation theorem

Let Tf be the fractional maximal function defined in section3 and U = @Q(r). The operator
T : f+— Tf is sublinear, that is,

| T(f+g) | < | Tf1+|Tgl and | T(Af)| = |2l Tf] ae on U ER).
The results of section 2 yield the following theorem.

Theorem 3. For 0 <0 <1, 1 <p,<p, < oo, 1<¢g,< g < and

110 0 10 , 0

1
b by b’ q 4y q,’

assume that the maps
@D T:L"(U,v,) — L () and T:L"(U,v,) — L™ (U)

are sublinear and satisfy

(4.2) [Tf1,, = = M, ,, and [Tf], .. = MIf,, .
then there exists a constant C such that for all f € L'(U,v,)
(4.3) [Tf],, = CM, " M{||f, .
where the constant C depends on the numbers: py, D1, G, 4, O.
proof. For f& (L(U,v,), L"(U,v,)), , let D, be the set of pairs of functions (g(1), h(1)) sat-
isfying the conditions (i), (ii),(iii) in section 2. For (g(t), h(¢)) € D, it holds that
(4.4) 1Tl = [ T(g(O+h(D)| = | Tg(D |+ Th()| ae. on U
and for s >0, £ > 0 it holds that
(4.5) (') = (Tg(0) () +(Th(D) ().
Moreover from the condition (4.2), for any continuous function ¢ = ¢(s) of s it follows that
(4.6) (Tg(t(s)) () = Mys wllg(t(sDI,.,,
and
4.7 (Th(1()) () = Ms wll k(s , (s > 0).

Hence, we have
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e AR CHROILS

=20 ([ 1su(ToCu(s)) () M+ [T sa(Tnes)) (5) 1)

[N

C p_ b C p_ b
c(Mg [ sTa NgCConlE, ds+Mf [ 5T IR s )

A

C(Mg]fo —0,(q1—q9)/ qoqug(t(S))Hy N das +Mpf —(1=0)p(g;—qp) qongh<t(S))Hy N dS)

Setting ¢t = As” where 1 >0, v = (¢,—q,)/q,q,, we have

W (1-0)p

op co
Y ey SRS BI SVERCLY SRRATNBYI S

é%(M(flgp"‘Mlp/T(limp) <f 0P‘|g(t)\|J g +f t(l o)th(t)Hy s >’

and setting A = M,(1—60)/M,0, we have

1
(771, = ey Ml int ([ e ol S [T e oo, 9E)
Dy

By Lemma 2, we obtain the inequality (4.3). q. e. d.
Using Lemma 3 and Lemma 5, the following corollary follows from Therem 3.

Corollary 1. There exists a constant C such that for all f € L*(U,v)

(4.8 (f17, P )" = Cr il

proof. Choose the numbers p, p, and 6 so that the following equality holds:

1 _1-0 , 0
3= gty fr0<0<LI<p<2<p <

and set ¢, = pon/(n—1), q, = py,n/(n—1) and 1/q¢ = (1—-0)/q,+60/q,. Then, by Lemma 5
and Theorem 3 we have

(4.9) [Tfl,.,=C 7M\\f||y 2

|log 7|~

Noting that ¢ = 2n/(n—1), we have the inequality (4.8) by Lemma 3.

§ 5 Proof of Theorem

We proceed to prove Theorem 2 along the lines of the proof of Theorem 1.2 in [2] and use the fol-
lowing result of Muckenhoupt and Wheeden.

Lemma 6. (Theorem 1 in [3]) For 1 < p < oo there exists a constant C such that for any measur-
able function f (= 0)

(5.1) [ wisrax < c [ 1Trrax.

We are now ready to prove Theorem 2.

proof of Theorem 2. By Lemma 6 and Collary 1 of Theorem 3 with U = Q(27):0 < 2r = 7, we
have the following inequality for f(= 0):



AR TREFEEMEEGE B 43 % 37

1

1 1
7 n ~ 0 n
<J;(7>H/1f0(r>‘ dx) = <fR"| V1fQ(7)‘ dx)
1
< n n
=c ([ | T "ax)
_ ~ €
¢ <L<M| Thocp I"dx+ fc;)(w' Thowr |”dx>"
L 1
B S 2 )7 ( —A (D )Z
|log 2r|@ 17 <f@<27> | focr v +Cj;z(r> 7 ldy fm >y‘x| dx

1 1 1
1 < 2 )7 —(n—1) 2 ( 2 )7 < —1 >7
¢ [log r|©@ V72 j(‘)(ﬂ‘f‘ vdx )+ Cr me‘f' vdy jc‘)m vody)

Noting that

A
!

A

n—1
(5.2) f v ldx ~ 7’75,1 with respect to 7,
o |log 7|

that is, each side can be estimated by the other one with the aid of a constant, we complete the proof
of Theorem 2.

Theorem 2 yields the following inequality immediately.

Corollary 2. There exists a constant C such that for any r (0 < 2r = 1) and for any fEL* D), v)

(5.3) (fm Vi o ﬁdx)’lz < Cllogr| 7 (fm flzydx>é.

proof of Theorem 1. For any function « € C'(D) where u = 0 on I, and for any 7 (0 < 2r < 7),
it holds that the inequality:

(5.4) lu()| = Cf x—yl " VIVuly ldy  x € D).
D(r)
Therefore, from Corollary 2 the inequality (1.2) of Theorem 1 follows.
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Characteristic of Temperature in Lipid Membrane

TAKAMATSU Ryuji, NAGAMORI Tomomi, YAHIRO Miki, ESAKI Shu and TOKO Kiyoshi

A multichannel taste sensor is developed by imitating the mechanism in gustatory systems.

Various foods have been measured using taste sensor, and identification and quantification of

the taste sensor. By the way, the eating environment and the eating habits are concerned with

taste that we feel. It is necessary to reproduce the change of taste caused by the change of

temperature. Because we direct our attention to the change of taste caused by the change of

temperature, the purpose of this study is to reproduce the change of taste using the taste

sensor. As a sample, we used quinine hydrochloride. As a lipid material, we used decyl alcohol.

The results of experiments indicate that bitterness decreases as the temperature rises. In

conclusion, we can reproduce the change of taste caused by the change of temperature using

the taste sensor.
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The Expansion of Gigabit Network on the Campus LAN System

MATSUNO Yoshinobu, HORITA Takayuki and IKEGAMI Katsuya

In March 2007, we have expanded the Campus LAN System. The expansion is that Gigabit

Ethernet technology, mainly used backbone network on the Campus LAN System, is applied

to most edge LAN ports. And we have set up wireless LAN access points for common space.

In this paper, we describe the survey of these expansion.
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The Analog LSI Design Education System in National College of Technology

ISHIKAWA Yohei

Recently, the integrated circuit is evolving toward high performance and high integration.

But, the LSI design industry has a serious shortage of manpower. This paper describes about

the LSI design environment where it was built in April 2006, and verifies education effect of
using it in ANCT (Ariake National College of Technology).
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A Trial Diagnostics of Flowering Plants by an Imaging Laser Radar

UCHIUMI Michihiro, OMAGARI Shinya, UEMURA Yuri and HAGIO Takaaki

The imaging LIDAR is one of the methods for measuring the revitalization degree of some

kind of plant. The technique was based on the LIF, Laser-induced Fluorescence method and

LIDAR. A pot of pansy was given water and another is not given. The revitalization degrees

of the pansies were measured by using this method. Comparing the imaging LIDAR data with

the digital camera pictures, it is found that the revitalization degree decreased slightly before

the pansy began to be withered. It was demonstrated that the technique is useful to remotely

measure plant activity.
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A Report on TOEIC-oriented English Lessons
for the 4th Year Students at Ariake National College of Technology

ABE Noriko

In this paper, TOEIC-oriented English lessons for the 4th year students at Ariake National

College of Technology are reported.

They had two types of lessons: a traditional type of

lessons using paper textbooks, and an e-learning lesson in which students studied on their

own with the programs of NetAcademy produced by ALC.

In both types of lessons, their

constant exposure to English, quick aural understanding, and post-study reflection were

emphasized. As the result of these lessons, their TOEIC scores were generally higher than

those of the 4th year students at the national level.

Finally, from the analysis of the

questionnaire, it was found that the skill the students felt the greatest need to develop was

vocabulary.
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An Examination of Comprehensive Measures for the Students’ Improvement of Language
Proficiency in Ariake Kosen (2) : Focusing on the Analysis of B. A.C.E. Scores

TOKUDA Hitoshi, ABE Noriko, MITO Kenji, MURATA Kazuho, YAMASAKI Eiji
and GRUMBINE Richard

In this paper, the English ability of the first year students of Ariake National College of
This standardized Eng-
lish test, consisting of three parts (listening, reading, and vocabulary and grammar), is given

Technology was examined by analyzing their scores of B.A.C.E. test.

at the national level. The scores of Ariake students were compared with the national average,
in the whole group, the upper and lower groups. The comparison was also made within the
College itself, among the five departments. The analysis revealed that the test scores of
Ariake students were lower than the national average in reading and listening. In the com-
parison of the upper and lower groups, the Ariake upper group was significantly lower than
As for

the difference among the departments, each department was found to have different character-

the average at the national level, and no major gap was found in the lower groups.

istics in their proficiency. As an educational implication, in order to develop their English

ability, teachers should pay attention to the difference of each department.
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