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Numerical Simulation of Concentration Overvoltage in Polymer Electrolyte Fuel
Cell with Low Hydrogen Concentration Fuel

Takahisa YAMAMOTO", Kazuhiro ISHIMARU*, Koutaro WATANABET, Shojiro YOSHIKAWAT™

ABSTRACT

O This article elucidated the effect of low hydrogen concentration fuel on polymer electrolyte fuel cell (PEFC) perfor-

mances, experimentaly and numerically. A numerical simulation model for PEFC was developed in this study ; the model

assumed that hydrogen and oxygen were transported inside PEFC ideally, and took into account activation, concentration

and resistance overvoltages. Power generation performances, i-V characteristics, was measured using a standard cell

with low hydrogen concentration condition. As the results of numerical simulation and comparison with experimental

data, performance down of PEFC is small under hydrogen concentration 40% condition, but it become significant in the

range of the concentration 30% below.

Keywords: Polymer Electrolyte Fuel Cell, concentration overvoltage, CFD, low hydrogen concentration fuel gas
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Modeling of Anisotropic Damage Development in Hollow Particle Reinforced Composites

Yui KAWAMI*

Akihiro WADA**

ABSTRACT

Anisotropic damage development of hollow particle reinforced composites has been formulated based on
equivalent inclusion concept. Macroscopic response of the composite including intact or cracked hollow particles
is evaluated by three-dimensional finite element method to investigate the load carrying capacity of the particle,
and the way to replace an intact or cracked hollow particle with an equivalent homogeneous particle is examined.
Moreover, based on energy balance concept, damage development of hollow particle reinforced composites due to
particle fracture is simulated to characterize anisotropic damage development. It is found that damage induced
anisotropy is little affected by the hollow ratio whereas it has significant effect on stress-strain response of the

composite.

Keywords: hollow particle, random particulate composite, FEM, damage mechanics
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Fig.2 FEM mesh used in the analysis of SC.
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Table I Optimum value of H; in each V.

V¢ (Volume fraction of particles) | H, (Hollow ratio)
0.1 0.82
0.2 0.73
0.3 0.68
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Flame structure and Stability Limit of Hydrogen Diffusion Flame with Co-flow

Tomohisa KAGEYAMA *

Ryouichi TANIGAWA *

Takamitsu YOSHIMOTO**

ABSTRACT

The characteristics and properties of the hydrogen diffusion flame have been investigated as a clean energy in the
future. The objective of the present study is to get further understanding lifting/blow-off in the hydrogen diffusion
flame and present clearer understandings of the processes for flame holding. The species of the fuels are pure
hydrogen and dilute hydrogen which is formed with putting nitrogen gas into the fuel. The parameters of the
experiment are selected as fuel velocity, air velocity, equivalent ratio, nozzle inner diameter, concentration of the
fuel and so on. The experiments were conducted to investigate the stability limits and flame behaviors with
increasing the spout velocity or the co-flow velocity. The inside temperature of the flame is measured for
researching the structure of the flame. The flame base and the flame configuration are observed in detail. It is
found that the stability limit depends on the co-flow velocity.

Keywords; hydrogen flame, co-flow, lifting, blow-off, stability limit
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Low — Co-flow velocity — High
Fig.9 Behavior of flame (H,:N,=30:70, Vh=48m/s)
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Influence of WC Grain Size and Co Content in Cutting Cemented Carbides

Tomoaki TANIGUCHI*

Takeshi MIYAMOTO**

Sigeru SAITO***  Tadashi NISHIDA ****

ABSTRUCT

Cemented carbides have high hardness and strength even in high temperature, and are used for not only cutting
tools but also forming rolls, dies and so on. They are well known as difficult-to-cut materials because the tool wear
is so severe in cutting with a diamond tool. As the results, the productivity becomes low and the production cost
becomes high. In previous studies, the relationship between tool life and cutting conditions was investigated in
detail by cutting with PCD (Poly-Crystal Diamond) tool . But it wasn't made clear, because the common cemented
carbides had a variety of WC grain sizes and Co contents. In this study, the influence of WC grain size and Co
content is investigated in detail by observing the tool after turning eight types of cemented carbides. They have the
WC grain size of 2 or 7 pm, which have the Co contents of 10, 15, 20 and 25%.

Key words: Cemented carbides, WC grain size, Co content, PCD tool, cBN tool, turning
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Fig. 1 NC lathe and operation area

Table 1 Cutting conditions

Tool PCD cBN
Cutting speed(m/min) 15 10
Feed rate(mm/rev) 0.1
Depth of cut (mm) 0.1
Cutting method Dry, Wet Dry




() WC-20%Co

*(d) WC-25%Co

Fig. 2 Structures of cemented carbides
(WC grain size : 2 um)

Table 2 Mechanical properties of cemented carbides
(WC grain size : 2 um)

Cemented Spec1.ﬁc Hardness Compressive
carbides grav1;ty strength
(g/m’) (HRA) (GPa)
WC-10%Co 14.55 89.4 3.57
WC-15%Co 14.05 87.3 3.54
WC-20%Co 13.60 85.4 3.49
WC-25%Co 13.15 83.6 3.24

P d

(b) WC-15%

Ve e

(d) WC-25%Co
Fig. 3 Structures of cemented carbides
(WC grain size : 7 um)

Table 3 Mechanical properties of cemented carbides
(WC grain size : 7 um)

Cemented Spec1.ﬁc Hardness Compressive
carbides grav1;cy strength
(g/m’) (HRA) (GPa)
WC-10%Co 14.47 86.3 3.02
WC-15%Co 13.98 84.7 3.02
WC-20%Co 13.53 82.5 2.83
WC-25%Co 13.10 81.5 2.73

P S P FEAL AR 4875 CFR224)

2.1 BEASE WHIMICIIWCR TRE CoB TR
N D 8§ FEOBBEASELZMH L. BESE&D
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FhZFh % WC-10%Co, WC-15%Co , WC-20%Co ,
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Table 4 Mechanical properties of tool materials

Transverse
Tool Grain | Grain | Bonding | Hardness rupture
contents | size | material strength
(Vol%) | (um) (Hv) (GPa)
PCD 91 12.5 Co 10000 1.7
cBN1
80-90 3 Co 3900-4200 | 0.95-1.10
cBN2
cBN3 . 0.95-1.10
50-60 TiN 3200-3400
cBN4 2 1.00-1.10
150
e -
L 21,
s |
+ |
! '
. !
' '
. 1
' '
| '
&

—

Fig. 4 Geometry of tool holder
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Fig. 6 Relation between cutting distance and flank wear
width (WC grain size : 2 um, PCD tool, Dry)
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Fig. 7 Relation between cutting distance and flank wear
width (WC grain size : 7 um, PCD tool, Dry)
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Fig. 10 Surface roughness
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(c) Crack of WC grain
Fig. 11 Observation of cut surface and WC grain after
cutting (WC grain size : 7 um, WC-15%CoPCD tool, Dry)
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Fig. 15 Relation between cutting distance and flank wear
width (WC grain size : 2 um, WC-25%Co, Dry)
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Tribological Properties of Water-soluble Processing Oil Additives and Extreme
Pressure Additives under High Pressure in Sliding Contact(1)

—Triboogical discussion on the performance of useful articles—

Eito YAMAGUCHI*, Yusuke OYAMA*, Daisuke YAGI*, Akihiko OKUTSU**,
Takeshi NAKATSUJI***

ABSTRACT

Boundary lubrication can easily be broken to yield severe adhesion when subjected to high pressure sliding contact. In

such a case, it is easy to fail into the state yielding severe wear and scuffing under thermal influence.

In our study, the

processing oils blending additives of Amine’s for oil having oiliness to dissolve in water were used to protect these failures.

Keyworddl water lubrication, additives, protect, severe wear and scuffing
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Tribological Properties of Water-soluble Processing Oil Additives and Extreme
Pressure Additives
under High Pressure in Sliding Contact(2)
—Tribological discussion on the performance of developing oil additives—

Eito YAMAGUCHI*, Daisuke YAGI*, Yusuke OYAMA*, Akihiko OKUTSU**,
Takeshi NAKATSUJI***

ABSTRACT

Under high pressure sliding contact, it is difficult to keep fluid-lubrication and, the contact surfaces can easily become

boundary-lubrication. In such a case, it is easy to fall into the state yielding extreme wear and scuffing from thermal influence.

In our researches, the processing oils blending additives fatty acid of Amine were used to be able to dissolve the additives having

hydroxyl in water. ' Then, we tried to find the suitable processing oil for deep drawing.

Keywords tribology, water lubrication, additives, high pressure, effect of dilution
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Optimal Control for Flexible Space Structures by
a Proper Approximation of DVDFB with

a Frequency Dependent Cost Function

Yohji KOBAYASHT*, Tetsuo SHIKATA*,

Kuichang KANG**, and Takahiro YAMANAKA****

ABSTRACT

This paper considers robust synthesis of optimal control for flexible space structures with collocated

sensors and actuators. The idea of direct velocity and displacement feedback (DVDFB) is adopted. A

filter of the relative degree 1 is introduced at the input channel to approximate DVDFB by a proper

controller for implementation. The proper approximation of DVDFB is employed for robustness of

optimal control against high frequency residual modes which are usually neglected in low dimensional

models for control system design. It is shown that the overall closed-loop system becomes optimal for

a frequency dependent quadratic cost function by appropriately choosing the filter parameters and the

DVDEFB gains. In the cost function, the weight on the control input increases with no bound in the

high frequency range to suppress the control spillover to the residual modes.

Keywords: flexible space structures, displacement output feedback, optimal control, robust control
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Study on countermeasure against cavitation erosion using T-shape elbow

Shinya NAEKI', Takahiro SHIBATA™, Kosuke HAYASHI , Takayuki SUZUKI , Hideaki SYAKUTUI

sk

ABSTRACT

Recently, it is actively using the water in fluid device because of considering the environment problems and device safety.

However, the cavitation often occurs and it can cause the pipe erosion. Up to now, we reported that the development of pipe

erosion could be reduced by using T-shape elbow. In this study, we investigate the most useful shape of T-shape elbow by

experiments and numerical simulations. In the experiments, the cavitating flow is observed by using a high-speed video

camera. As a result, it was found that the diameter of the pipe is 19 mm, length of trap section is 30 mm and outlet direction is

upward for the most useful shape of T-shape elbow in this experimental condition, and the effect of countermeasure against

cavitation erosion is enabled by measuring the staying time of the circulation flow which have formed in a trap section.

Keywords: cavitation, erosion, circulating flow, Tee
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Fig. 1 Erosion at an elbow
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Fig. 3 Schematic diagram of experimental apparatus
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(a) elbow
Fig. 5 Shape of test section (polyvinyl chloride)

(b) T-shape elbow
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Study on Interface Tracking Method based on Unstructured Grid

Masakazu CHO"

Kosuke HAYASHI

Hideaki SHAKUTSUI"™

ABSTRACT

Numerical methods of grid generation and velocity-pressure coupling are examined to develop an

accurate interface tracking method. Grid type chosen is unstructured and element shape is triangle. A

modified Delaunay triangulation is used to automatically generate triangle elements. The velocity and

pressure fields are coupled based on the SIMPLE (Semi-Implicit Method for Pressure-Linked Equation)

with the collocated arrangement. These methods are examined through the following benchmark

problems: (1) drag forces acting on a cylinder and a sphere in infinite medium, (2) drag forces acting on

spheres in circular tubes and (3) grid regeneration for a deforming boundary. The result confirms that the

SIMPLE based on the unstructured triangle elements gives good predictions for drag coefficients of the

cylinder and sphere, and the modified Delaunay triangulation generates high quality elements even if the

boundary deforms. It is, therefore, expected that an accurate interface tracking method for deforming

fluid particles can be developed by combining the SIMPLE and the grid regeneration algorithm.
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Study of Surface Myo-Electric Potential Measurement System

Daiki MIYAGAWA

Yoshihiro ASAKURA

ABSTRACT

The purpose of this study is to develop a measurement system for surface myo-electric potential. The

amplifier of this system was assembled using Instrumentation amplifier I.C. with a gain of 500 times.

To

lower the impedance, a Voltage Follower circuit was added. A battery was used for the power supply. The
amplifier showed the S/N ratio was 50dB.To measure two or more group of muscles simultaneously, the
measurement channel was adjusted to 3 channels. The electrodes were put in three places (a trapezius muscle
and a right and left sternocleidomastoid muscle) in total, an operation that moved the head in the upward and
downward directions and right and left directions respectively were done in three sets for ten seconds each.
The study concludes that the surface myo-electric potential has been measured quantitatively by the system in
the experiment. The system was able to demonstrate in real time a measurement of stripe myo-electric in
multi channel by using these circuits and a designed analytical software.

Key words : Surface Myo-electric potential, Bio-potential amplifier, Multi channel, Muscle of neck
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Improvement of Personal Handwritten Character Fonts by Getting in Calligrapher’s
Character Features or Word-processing Ones

Tsunemasa SAIKI”  Katsuyuki MIYATAKE™  Akihiro HAYASHI ™

ABSTRACT

In this paper, we describe visual impressions of novel word-processing fonts, which have both features of per-
sonal user's own handwritten characters and of expert calligrapher's ones or commonly used word-processing ones.
Characters of the novel fonts are created from the handwritten characters and the referential ones by morphing
technique. By using questionnaires of sentences consisted of the novel font characters, we investigate the rela-
Asa

Furthermore, it was

tionship between the impression and interpolation rate that means the uptake levels of referential characters.
result, it was found that subject readers could recognize almost exactly the interpolation rates.
also found that the interpolation rates which the readers liked best were approximately 0.6 for the uptake of the cal-

ligrapher’s character and approximately 0.5 for the uptake of the word-processing ones.

From these results, we

could have an idea of the uptake levels of the referential characters.

Keywords: word-processor, handwriting, character, font, calligrapher
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A Study on Operation Performance of Aero-Bike Simulator

in a Virtual Space

Kazuhiro UEKITA*

Yoshiyuki HASHIMOTO**

ABSTRACT

Recently, the virtual reality (VR) technology which can produce a real feeling artificially has been paid to
attention in the application for aging society. The senior citizen can undergo rehabilitation in the house happily and
safely by using the VR technology. We developed an bicycle simulator which is using the VR technology in three
dimensional spaces. The bicycle simulator was made of an aero-bike with simple structure. The advancement and
rotation operating tests of the bicycle simulator was done. From these results, the movement error increases at the
curve as well as an actual bicycle when speed becomes faster.

Keywords : virtual reality technology, bicycle simulator, rehabilitation
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The Development of Lane Keeping Assistance System

Yuji MASUDA*

Shozaburo KASATT

ABSTRACT

If we drive a car for a long time on the road such as expressways, the driver might mistake an acknowledgement
and a judgment in the operating. As a result, he might cause a traffic accident. And so, we are paying attention the
lane keeping assist system. The system recognizes traffic lane by the camera in the front of the car. If the car shifts
from the vicinity of the center of the running lane, it assists maintenance of the traffic lane with addition the steering
force to the steering wheel. We develop the lane keeping assistance system. First of all, we extract white line from
the road image, and we forecast running line. Next, we design the hardware that uses FPGA. The system sets up
CMOS camera and FPGA that is high integration, high speed, and low cost. We test circuit that displays check and
display an image taken from CMOS camera. Finally, we will develop the lane keeping assist system.

Keywords : lane keeping assistance system, image processing, FPGA
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Study on Realization of Voice Authentication Using Wavelet Transform

Hideyuki TANAKA*

Shozaburo KASATI'

ABSTRACT

Recently, biometric authentication is spreading to strengthen security. The voice authentication is a kind of
biometric authentication and extracts the individual feature from the voice using Fourier Transform or Short-Time
Fourier Transform(STFT). Continuous Wavelet Transform(CWT) is a method of analyzing signal such as Fourier
transform. CWT is similar to STFT. But CWT has changeable resolution of frequency and time which STFT
doesn’t. In this paper, we show a result of analysing voices using Wavelet transform. At first, because the the image
of transformed voice is periodic, we compare a cycle image of stable part(middle of voice). And, we compared a
contour of whole image. But we can’t find the individual feature. So, we use Wavelet Packet Analysis instead of
CWT. Wavelet Packet Analysis is a kind of Wavelet Transform. As a result, we find the individual feature like STFT.
Finally, we think the voice authentication is able by using Wavelet Packet Analysis.

Keywords : biometrics authentication, wavelet transform
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Extraction and Analysis of Abnormal Nodules on FDG-PET Images
Using Curvature of Four Dimensional Hyper Surface

Tetsuya TOZAKI*', Michio SENDA*2, Tomohiko YAMANE*?

ABSTRACT

Recently, PET equipment has been used for the cancer diagnosis. In this paper, we propose the
extraction method of the abnormal nodule on FDG-PET images and we analyze the characteristics
of abnormal nodules for the diagnosis of the malignant cancer or benign. For the abnormal nodule
extraction, we use the curvature of four dimensional hyper surface. We treat the three dimensional
PET images as a hyper surface in the four dimensional space, and we extract the abnormal nodule
by the curvature which estimated by its eigen value. Then we analyze abnormal nodules from three
viewpoints such as accumulating pattern, accumulating degree, and segmental degree. We apply these
extraction and analysis method to 18 colon/rectum cancer patients, and we show the usefulness of the
computer assisted diagnosis for the cancer diagnosis using PET images.

Keywords: abnormal nodule, curvature of four dimensional hyper surface, colon/rectum cancer
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Photoluminescence studies and preparation of
sulfide fluorescent thin films by metal organic decomposition technique

Takao NISHI

ABSTRACT

Blue and green emitting thioaluminate and thiogallate phosphors are key materials for the fabrication of full
color flat panel displays such as the field emission display (FED) and the electroluminescent display (ELD). The
purpose of this study is to prepare the blue emitting phosphor Eu-doped BaAl,S, and the green emitting phosphor
Eu-doped SrGa,S, thin films on Si (100) substrates by the metal organic decomposition (MOD) and sulfurization
technique. Eu-doped BaAl,S, and SrGa,S, thin films were also prepared by novel photolysis process, which was
compared with ordinary pyrolysis process. The photoluminescence (PL) emission bands have been observed at
around 480 nm in Eu-doped BaAl,S, films, and at around 530 nm in Eu-doped SrGa,S, films, which can be
associated with 4f°5d — 4f” transition in Eu*" ions. Improvement of surface morphology in Eu-doped BaAl,S, thin

films prepared by photolysis process has been observed.

Keywords: Eu doped BaAl,S,, Eu doped SrGa,S4, MOD, photolysis process, photoluminescence
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Preparation of CuAlS, by MOD technique

Takao NISHI

ABSTRACT

CuAlS, thin films on (111) and (100) Si and fused silica substrates have been prepared by metal organic decomposition
(MOD) technique. The measurement of X-ray diffraction (XRD) revealed that the obtained thin films for Si single crystal
substrate consists single-phase chalcopyrite type CuAlS, polycrystalline. Scanning electron microscope observation

showed that the two-dimensional growth of singly oriented crystals with (112) CuAlS, could occur on (111) Si substrate.

The XRD pattern of the films on the fused silica substrates showed diffraction line from CuO as a major component.

These results suggested that the oxide such as CuO and CuAlQO; in the films was formed by residual oxidant in precursor.

Keywords: cupper aluminum sulfide, Metal organic decomposition(MOD) technique, Si substrate, XRD
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EE, AR TREICBOWCRE 2 MRS Tl L

R S BF AL 2485 (R 224F)
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PRRR U7 BESR AR AT IE Si PSP 5 2 & Tl L, %
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FWL/VE - MODIEIZ & 5 CuAlS; DIERK

EOD)EIFTRREDTRELLIX10: 11272 5. LrL, 20=16
~28°DEIPH A LR L 7= K3 O AX Z 75 £ 130 : 1
EFEBIRNICQ12) D EIHFTIREE AN FRUNTZ 6D, AN (112)
AL L CRE bR LT % ATREE 23 8.

CuAlS, iIZiX I /v asnA T4 MEEOMIZ Cu & Al
DAFANC A A 72 PAH SRS E DM L IFET S, 2D
PAHEEN ST 0> CuAlS, b (111)H > & D EIHTHR 1T 29°4F T
\ZEzND. I assg T4 RO CuAlS, THILILR S
532 DFD(abe)?D ¢ BATELD M A B O RIFTHR LY
FENIEI TIE A D L7\, X5 2D & 18.7°% 38°f¢
U, 46°fF3T 70 BT ¢ MWEEDH D6 O B — 7 Bl
NWTWBT=SD, Hvaig F 4 MO CuAlS, B3 &L
=2 EnbhroTe.

#2 ICDD 7 —# 11— F® CuAlS, Dy K XRD 7 —
B D—h

20 X g | 0o
deg.) (abec)
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34.398 6 (004)
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38.849 59 211)
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EMTbhTnd EEbius. 728 Si(111)HH TiAd
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BB CHERmABE TS LT L.

33 Si #iR EDFEED FE-SEM (2 & B REEE
e AR O BRI DWW TR D T2, B fi

A% % 1 [BNC L7 oo i 4 FE-SEM (2 THIZE LT,
Si(111) b _E oD SEM B E %X 5, Si(100)3Ak D
HOEX 6 TR,

BJ 5B 6 D ED BT DB A 7~ T 87 HY
RIERBA SN, JERL TV &2 b OOk
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BETHDLFAYEL MEEL ZSEAIHEIZES,
Si(111) & CuAlS,(112)HE XX RIERD S & — 2 TR
TORREIND. —OoOWEORKT-EEL, Sin
a=5.431A, CuAlS, |3 a=5.325A &, B RIEEFEMN 2%
EUTV. L7278 T Si(111) T CuAlS, D(112)
DD DORIPTHR R > T2 B & LT, Si AR o(111)
M & CuAlS, D12)HIZF W THETF-[F L ORFIAIEIE
[ U R 2 £F > T 7272912 CuAlS, D(112)H A% D
FlogE LT WSREE B2 EnEZLND. Z
UL MOD HEIZ L » TIERLS 7= 7 U I — B3 7Lk
ThdHI &b, REERTRECHERIET S & & HHEN
FEMRDFES AL DR EE Z LT WVIREIZH 52729
Tl EEX NS, F7z, Si(100)EHK TIX 3 &
TSR AT DI, ZHEID CuAlS, ks i
(I2Q)EEERHLTWNED, ZOMENELIXILTHD
72, K6 & IR XRD X% — 3G 6h
=2 Enbhroie.

F 72K 7 1% Si(100)Fabk o D SEM 14 D4k K XK
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LICRhEETEEE X O, AMEGREZ SR D00
R CEORMZES L, ABEDOSMRICL>TELD
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IIERREEIHIT AN TE D EEbNS.
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4. l\E nff
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ZORER XD Si(111)FEMR LT CuAlS, D 2 kIt E
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Determination of the Scaling Factors for NMR Spectroscopy in Calculation with
Gaussian98

Akihirro WATANABE®  Keisuke YASUDA™

ABSTRACT
The scaling factors of the chemical shift for the "H-NMR and “C-NMR spectroscopy were determined with
Gaussian98 by using HF/3-21G, B3LYP/6-31G"", and B3LYP/LanL2DZ. The errors of the scaling factors were
estimated within 10%. Since the solvent effect was not considered in this study, the scaling factors for NH and
OH were excluded from the estimation of the scaling factors. The scaling factor depended on the bond state.

Keywords: Gaussan98, Scaling Factor, NMR, Hartree-Fock, Density Functional Theory

1. i

1920 441z Heitler & London 23Dk 3E R 7
M E DI 2R I MBYN TR EIRKF S T MEBN
BinEVO R - ) F R R BRI SV TR L
TEONEAFALFEOMBEVTHD, LvL, KEFFT
ISR CE I B N1 b L E O MR <00
SRR I A2 LN TERNZD|Z, LA
DA AR A 1AEC o T AR E BBIR S N
7o ZO FELBEIEORE S 2 RD L FHENHE Cn
EADBERVEO b2 L MO 15 DR, ofi S
HEHTEEDTES MINDO/3, AM1 728 D4R 5
T IEDBIR SR, ZL QW EE A &5
FORESIZRFIEHLLOD, flx DL LD I
RERH HIEE R WAZ LD TEXABR LY, FHED
KIBOLIES  HHES~DRHSITOWTHZ D E
OAFHEMED ) B Bbi, 2 FRICHERE L TE T,
R BELBE BB IR E SN D SO 7 BN = (%
OHEBLZLY, BT LR EEZFERFHTESIZ, L)
HIEFRIZRO HINDAERIZ 22 TETWE, ZD7=8,

3 FAREEICB T DR 2 D3 F ERDOIRETHELD,

HHEA AL FE DS EICB W ThH, B LFH RO
23, NMR AT LR X kG A & AT ot &
FEIREICE OREE DR OT-DICEY FiFbh T T
W5, Fo, BB ASRCEEER 728D T IR0 K
JGEN IO BB W TH B LSRR E A S
NTETEY, ZIEOFEIZESTHEHASN TN,

B LSRRI 2 O EE W TOLHE Lk,

HRAL FEBRAS R EFH A R Bl 3 2 2 L3 L <

TR R
TR ISAME R

MG BB L CHIERTOMLER DD, TD
AR IE T D72 OREFEWZ2HIE LT, A7 —VIA
{(Scaling Factor)? OF| R ZEIF HD, Ar—IVIA
FEIL FHERBRICZOEEZ R T HZETERIZES
TR R EFH RS R NTIZRZEOL L TR
Z DTN AR DM ER 7 CTh D, FrlIREN G
FROH T RX — i IE(ZPE) f OB R L% —Hf
EICBELTRHAS N TERY, REMNRFRE T IEEE
KRB OMABDEIZOWNWTDARYr — VIR 1%
Table 1 |ZRd Y, FHROEAEITITEIO FiEIZE>T
B2 D120 A — VIR IFEHE RSO HL R B
Ko TERRDEEZ RS, T ER T4 5D
FIZE o TR — VR T 2RO VLKL ERDH D,
Table 1.OIHZIRENEGHAE R FE R X — i IE
K OV R L —H EIZ DWW T D RS — LR 753
PEZIL TSR, NMR O/ 7RO FHNCEEL T
DA — VIR F TR E- TR, ZZTAMIZET
LB SR B A2 T NMR O AT ML Pl D7~
DDA — VIR F-Z PR E LT, #HEIZIE ab initio #f
HOMERN)Y 7T 27 Ths Gaussian98”% AW, &t
715 Hartree—Fock 1£& Becke Bl T A— 2 — %
FENLBEEEBILYP {B)% VT, A OFEBEEIC
BiF5H 'H-NMR, BC-NMR IZBITHLFEL T RO A4

Table 1. 1EEH K O ZPE/ Bl 1E D A — VIR F

A — VIR
B L IREEL ZPE/#\f IE
HF/3-21G 0.909 0.941
HF/6-31G(d) 0.893 0.914
B3LYP/6-31G(d) 0.961 0.980




— VIR OPREERLTZ, RIFFEOEREND
Gaussian98 1285 NMR A7 ML D TR FEIZH
WThimm CEhEEZBND,

2. StEAE

NMR AT ML T3 e b2 LSBT
S FREEIZ . GIAO ¥ ®(Gaussian98 (2PN 41 FH L .
Z DRGSR E B O FHERE R DAT T2, 70 T D
WEAE I (LR B0y T O WIS & — 70 s A BE
WAEM. _mMAE BT T HEIL., HF/3-21G,
B3LYP/6-31G*, B3LYP/Lanl.2DZ @ 3 FElH D5
FiEE LR B DA A DRI B W T & oAb
IZEDRD =, ESITEDTAEE DWW TRESEERT
EHE NMR F—U —RIZTEHL . NMR b3~
" EBR OB S LR HEIZ Gaussian98 TEHEL -
TMS(Tetra-MethylSilane)?D AF /L E= D RE i & 55
EXPR I T ORSKGERUES DO ZEX VR LT,

KRy F- DALY 7 O SCME Y2 3 EE TEIS
ZEZINART — VIR B TE LT, T, TR RO
WA 2T 5728 . SCHRBE DO RS 55 F- 1 I3
\Z CDCLE AW TWAL DA RINLT-,

AR RELT D TIIRE D TR IRETI2T
UH BB E SR IS0 C, H, O, N, S,
X REEELAEWLEWE W=, HF/3-21G ®
'H-NMR Ti% 590 ff, "C-NMR TlX 357 #ii,
B3LYP/6-31G*® 'H-NMR Tl 584 ffi, *C-NMR T
1% 342 . B3LYP/LanL.2DZ @ 'H-NMR TI% 554 f&
BC-NMR Tl 335 fli D5y 12DV TAr — VK %
RELTZ,

3. fERLEER

31 FHEH FHEAE RO —HIEL T pyridine @
'H-NMR DAL= 7 hOFHEAE J OVFZBRAE . SCHRAE
% Table 2 {2779, Table 2 23t AEINDINIZ, B
HEEICE - TEREMEMEIEZRLTEY, 2,
BRI L SCHEE K OVSEBRIEE ORI =T T
b T DELHIET D72 O IE R+ Th D CHE
A EEAE CE| 572 A — VIR T4 Table 2 (ZRL T
Do ZOINALFEL TR LI A — VK T3R8 |
ETDORERL T DAFL T D A — VIR F D E
e LD LTI, R RET HEHE S AL B £
DRAE DN BIT DA — VIR RED, RE

Table 2. Pyridine 0> 32B# H - SCHRAE - 51 5LAE - A — VIR 7

R S BF AL 2485 (R 224F)

[\

Scaling Factor

0.976+0.093 |
1 point11399

0 n 1 n 1
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Chemical Shift (ppm)

Figure 1. HF/3-21G 'H-NMR®D R 7 —)LEF

2 g T g T

Scaling Factor

1.090+0.095 |

point 1268
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Figure 2. HF/3-21G "C-NMR® 2 ¥ —LEF

L= A — VIR - RIS R 3 52 CEBRE LA
FRICHR 2 D2 LN TEDT2H NMR AT MLk
7RO TR FIEEIT /2D,

32 AT —I)LVRAFDRE HF/3-21G (28175 'H
KO BC-NMR D & 1AbF 3 A T /e o722 TD 5y
FAZDONWT DR — VIR F D45 Fi % Figure 1 &Y
Figure 2 (Z/Rd, 2O, KEEHI G0y Db
27 O SCHE., FiEHhC B b PR EIC LR D 7=
r—VIRFTRL, 2O, R Am O
FE I TED,

3 OOFEFIEOM A E DR ORI L) —
DDA —)VINFZPEL, R TE R R 222 FH
L TR Table 3 (277, Table 3 k0, FHHE kD&
VTl Hartree—Fock 12T B3LYP D 234
DY — VIR RGN T, D FEEILGF
FHEICE FHENE SN TODENEINRED
ITRLORREIZEDHDEE 2B, T EEREEKIC
HERTDHE, DTN TIEHDN 6-31G"D 5 A3,
LanL2DZ JObFEZEN DIk o7z, FHE TiEE FEE R
B IE I TIL B3LYP/6-31G* N kb ia 75D

Table 3. & FtEGFIEICB T DA — VAT

1k 7 Mppm) A — VIR
14z 241 RE A WA 2L 3L
FIRAE 8.61 7.28 7.67
SCHRAE 8.60 7.25 7.64
HF/3-21G 9.59 7.52 8.00 0.897 0.964  0.955
B3LYP/6-31G™ 8.80 7.22 7.57 0977 1.004  1.009

B3LYP/Lanl.2DZ 9.31 7.77 8.14 0.924 0.933  0.939

R point ~AZ¥—AET  FHAE

HF/ 'H-NMR 1399 0.976 0.093
3-21G BC-NMR 1268 1.090 0.095
B3LYP/  'H-NMR 1378 1.018 0.073
6-31G™  BC-NMR 1189 1.023 0.075
B3LYP/  'H-NMR 1281 0.963 0.076
LanL2DZ  BC-NMR 1140 0.910 0.095
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PIRNART — VRGO, WAL THE
BRSO W EHR T IRIZE A — VIR D45 A 1
RN/ B EE 2 HVD, Table 3 (ZRLIZAY
— VIR IR Ry DA — VK- THHTZDIT,
k& I AIRBED A r — VIR H %2 & TN D, AT
— VIR ORREDRIKIZOWTHEIZE LR T H20D
(S ARRER DA — VIR F- 2R B LT,

33 REHMR  HELAEMTIZEEND OH K
NH O7ahAZONWT, Kt R G IETRELTZAT
— VK| -F-% Table 4 |Z7~7, Table 4 JY A — LK+
DIEEDS 1 AT OETIEZRL, SHITREZERDRY
K& 72> TBY, A — VRFDIXL>ENE LD,
UL, EBEO S IIEE S O BER R H S
D, AW EE R TRy TERES TELTE
HEL WA, 3R EIXE ORI S 1 DIFE
HEZ TR, FDT=0 SCEME L BB X7
MENEUZO | A r— VIR F DR EL K& 2o
72EBZBND, FDIs | RAFGE TR TE LT A —
VIR T2 OH N NH DR — VR T 138 720
Zllizliz,

Table 4. % #tH F1E12855 NH, OH DA — VK -+

21 R point  AF—AWE  FRFE
H 1.154 1.828
HF/3-21G 20

H 13 2.637 3.743
NH 16 1.385 0.624

B3LYP/6-31G™
OH 10 1.369 0.495
H 12 1.621 0.314

B3LYP/LanL2DZ
H 8 1.413 0.416

34 HEEREMNRT—ILEAFDRE

3.2 TIRELT=Ar— VIR FIZIE, A 7ehE Bk e
NRIEL TR, A IRRBIC LA BT E B L Qe
W, ZZTAT — VR OFEAIRRBIZ L DK AFED
H AT T2, ZHUCEDFERIRBERI DA — VA
FERELT,

341 HF/3-21G  HF/3-21G |28 D55 AR
LT A 2B 5, TH, "C-NMR (2R3 527
— VIR F%FNZF Table 5 KON 6 1203, H,

Table 5. fEAREERIA S — VIR
(HF/3-21G, '"H-NMR)

Table 6. f&AREERIA S — LI
(HF/3-21G, BC-NMR)

N il point AAr— VIR T 202t

XN 1268 1.090 0.095

1 EiES 514 1.139 0.126
2 mfEG 734 1.057 0.039
3SERES 20 1.014 0.098
TR 554 1.060 0.035
=K 402 1.093 0.122
C-X 26 0.997 0.137
C-N 91 1.125 0.090
C=N 89 1.049 0.032

BC-NMR O 5 &b, TR o xa oG te A r—L
K7 DOREFEN KX Ip 5 TNVD, 3HE FED HE L
Hartree—Fock {EDWETHY, FHEIZBWTUIEFH
BZ2E 2 TEOT, 20O BERIEME N RKE N
07 DT CAFAEL CWAD T, EBROREE L i
ENKRESRE oD EEZLND, 'H,
BC-NMR O ji Lt 2 BREAG O 1 BRES LD
BRIENNNEL o TWVD, ZHETRE A DFEIEL TRY,
DT OBEFEEN 1 BEA IR TR 2o Te /28
FEEZLND, £z, 2 RGO 1 BEAICH
NTHEE DRI  EED SN DRI 57290
7ELEZOND, FREOEAR IV EFREERKL T
5 CRFIUTEE LTS H DR — VKT Dz
PINESL 725 TA, Hartree-Fock 1B E AR A4
LWL EHED D12, 43 D E TR —
NRFOEDELASNDEE 255,

3.4.2 B3LYP/6-31G™ B3LYP/6-31G™ZBIT 5%k
ERRERNC LA — VR 2R EL, T NE
#UH, BC-NMR |ZB4 A A4 — LIK % Table 7 K&
W 8 I1ZRT, B3LYP/6-31G™ITEB T HHEEZZEL T
WA RRBIIC HE/3-21G DA — VKT L 0ia
ENNENRT— VIR F B35BT, HE/3-21G @
BB T N U FAE LT E IR E RS
MAEUTZ28, B3LYP/6-31G* DA Tl bk, 8
FZENINENWRT — )V IRFR ST, £7-. 'TH-NMR
IZBW AR EBIC O TER W IR KFE LS
P THREZED/ NSV — VIR F 0355

Table 7. #&GIRHER A — VIR T
(B3LYP/6-31G™, 'H-NMR)

FEARAER point AL — VIR T R AEARRER point A — VIR T e
£SO 1399 0.976 0.093 I 1378 1.018 0.073

1 BiES 531 1.007 0.131 1 EiES 547 1.037 0.092

2 \RES 865 0.958 0.051 2 EfEA 828 1.004 0.050
3EES 3 0.860 0.022 3SERES 3 1.333 0.066
FHELR 783 0.957 0.050 RALKFELAEY 131 0.989 0.057
B HFEA) 299 0.991 0.145 HER 757 1.004 0.048
EHH HEFEA) 26 0.940 0.053 =K 333 1.033 0.102
X-CH 28 1.172 0.188 X-CH 23 0.976 0.054




Table 8. f&AIRRERIA S — VAT
(B3LYP/6-31G*, *C-NMR)

AE AR RER point 24— VR HEE S

XN 1189 1.023 0.075

1 EiES 474 0.994 0.106

2 mEG 698 1.042 0.027
3SERES 17 1.090 0.052
TR 527 1.041 0.026
C-X 19 0.956 0.071
ALK F LAY 231 1.001 0.075

7= HF/3-21G &[AEEIC 'H, ®C-NMR O/ J7Ld, 2
HEREGOLE N 1 \EREGIVLIREIN NS, FE
BREFERLTND C RFIUTHEAEL TS H ORF
— VIR T DA /NS 2o TN,

3.4.3 B3LYP/LanL2DZ B3LYP/Lanl.2DZ 2331}
DA IRRERN Sy FE L T- A — VIR F AR TEL . F
AVEAH, P"C-NMRIZEA ¥ 5 A5 — VK 1% Table 9
FKOV10 12”7,

Table 9. #5AIRAERI A — LA+
(B3LYP/LanL2DZ, 'H-NMR)

|

EaRyN =Yl point A —)VIRF R

BRI 1281 0.963 0.076

1 \EfEA 462 0.991 0.106

2 HEA 816 0.947 0.043
3HEMA 3 0.937 0.061
FHER 747 0.950 0.041
X-CH 27 1.104 0.134
RALKFEALED) 120 0.929 0.068
Benzene Bg D H 107 0.942 0.044

Table 10. f&&IRRERIA S — VK
(B3LYP/LanL2DZ, C-NMR)

FEaIREER Point RIr— VIR F- R
I 1140 0.910 0.095

1 EwfEA 465 0.826 0.082

2 HwEA 661 0.966 0.047
3HEMA 14 1.058 0.064
C-X 25 0.804 0.114
RALKFLE 224 0.911 0.086
LR 523 0.970 0.043
Cyclohexane 84 0.850 0.047
Octane 129 0.777 0.046
Benzene 219 0.973 0.048

'H, BC-NMR DOffj &t Ealkod 2 SDFHHE FiEs
[FICAHE A2 ALST-, B2 Benzene BR &I HLL TUWNVA
CRZIUTFEA L TWDHZRE ORI FEEF T2
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ZEIZED A — VAT OB HDZ LD DT,
BC-NMR {22\ T, 1 EfEAE 2 EfEGDOAR—
VIR FDERRE B2 ->TNWD, 2, REWF T
WICOWTOFHEIZEL TWAHEE 2 HND LanL2DZ
1L C, H R E D/NST2 A2 DWW TORHE THIENT-
R RAE R T ZEN DT,

4.
PLEDOFER IV EL FofsianEoig-,

HF/3-21G, B3LYP/6-31G*, B3LYP/LanL2DZ ®
3FRECTOEE FIERNT NMR Db 7 MZOWT
DA — VI T O E R, #R7E 10% AN DFE
A Ar— VR FE2RELE, .
B3LYP/6-31G* DRt H N bR 722D/ e A — )b
AT OEEZRLEN, TR HWEEDbNRD
HF/3-21G DA G THEHL V7RG RFEE
DA —VIRFDfEZ R LT,

OH, NH 2L KF AL oL TWA{EEIc>
WTDARTr— VIR FITRRENRKE N D &7 o7, &
T EHEFRRICB Ty 725 B LT
W=D THY AL TIXENHD Y FH A r—L
K FDPEIITE Do T, BB R
B O A — VIR T ERTE T DUERHD,

K FHE VL TREAIRBER D A — VIR 1% P8
THZEKY, ZRENOMAEHE T, 2 BES
DFFMN 1 BEREGLVGRRZEN NS D708 DA
BT, i, HENSU TREGIRRER D 27
— VRS EEATHIEREFLNEEZOND, K
EFVWREFIZOWTOFHEIZHEL TWAEEZILND
Lanl.2DZ 1% C, H 72X O/NSA2JH 2DV TOFHE
THENZHREERZ R T ZEN GO,

Gaussian98 & A= & L EEHEIZEB VT, NMR
DALFL T NIBIT DA — VIR B ETHI LT
0. NMR ATV DT RNZIT D DOFRENRH DA,
F3 7R E THAZENEGELNT, 12720 TR R
DEAZE 7 OH <2 NH IZIZRAE THHIELH LT
Ay o

SE IR
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Aluminum Ion Response Comparison between Domestic Lotus japonicus Lines

Kenshiro SHIMOMURA*, Natsuki KATADA**, Kouki MATSUNO**, Mutumi FUIIOKA**

ABSTRACT

Aluminum cation (AI’") toxicity due to soil acidity inhibits root growth and function. Organic acid (OA)

released from roots has been identified in several crop plants as a major component of Al tolerance. But OA

secretion mechanism in a leguminous plant is not understood well. We tried acquisition of Al sensitive lines and Al

resistant lines that facilitated Al resistant mechanical analysis by using Lotus japonicus as the leguminous model

plant. Fourteen Al resistant lines, four Al sensitive lines, and a promotion line were obtained by the extension

comparisons of roots under the A’ existence. As quantitative-PCR analysis of orthologs of already-known genes

related to aluminum tolerance, LJALMT1 gene showed AI’* inductivity. In addition, the expression of ortholog of

STOP1 gene that took part in the transcript of ALMT1 was confirmed. These results suggest L. japonicus have the

malate secretion mechanism.

Keywords: acid soil, Al stress, Al tolerant mechanism, legume, symbiosis
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Study on Convalescent Based on Writing of ALS Patients

Emiko KAMEYA*

ABSTRACT

We recognized the relationship between convalescent based and human beings by reference to the process of

medical care for the ALS patients and the writing of their minds. Consequently, we found out the following three

items: (1) An announcement of ALS to the patients was made in various places such as outpatient clinic room,

conference room and hospital room, but the selection of these places was little effective because this

announcement gave the patients a great shock in the same way. (2) When the use area of home service caregiver

overlapped with the main staying place of the family caregiver in a care environment, both caregivers performed

direct patient care services. (3) Since the ALS patients took all actions such as eating and excreting on the bed, it

showed a tendency to make their individual room a “public” space and make it difficult for them to keep a

“private” space.

Keywords: ALS patients, writing of their minds, convalescent based
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Creation of the Flood Record Around Izushi by GIS

Kouichi NAKAO*

ABSTRACT

Since the Edo period, the floods have occurred frequently in Izushi-town of Toyooka-city in Hyogo prefecture and they have been
recorded on the documents. Moreover, disaster prevention constructions are known from references and various maps.

The data which can be processed by a geographic information system is created by giving position data to these record

with place names as clues. This study arranges records of the floods around Izushi-town intelligibly by a geographic

information system using these data.

KeywordsU flood geographic information system
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An experimental study on cross-shore profile and sand grain size distribution
under conditions of water level changes

Daiki SAKAT*

Gozo TSUJIMOTO**

ABSTRACT

In this study, focusing on the water level changes due to tidal wave action[] a beach profile changes and sand grain
size distributions at a mixed sand beach have been examined experimentally. The beach profile was measured using
a slope gauge and sand grain sizes were measured using a digital camera. In order to examine the vertical
distributions of sand grain size, the sand layer was sliced by about Smm from the surface. In a water flume, irregular
waves with Bretchneider-Mitsuyasu spectrum were generated for about one hour with changing the water level. It is
found that the fine sand particles were deposited at the berm and it was the same as the result of our field study. That

was the similar result in the field.

Keywords: beach, irregular wave, cross-section, mixture grain size, water level, grain size distribution
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Stable Acceleration of Rollingstock Inside

in Ultra High-speed Railway

Shoichi HASHIMOTO*

ABSTRACT

In Tsuru City, Yamanashi Pref. Magnet levitation system has been carried running-tests. This Ultra

high speed railway system is planed to construct between Tokyo and Nagoya in 2025.

For Ultra

high speed rollingstocks, riding quality is important at circular curve and transition curve section.

Especially at overlap section, horizontal curve and vertical curve, the inside acceleration of rollingstock needs

to estimated. In this report, acceleration parallel to rollingstock’s floor , acceleration right angles to the floor,

rolling angle velocity, rolling angle acceleration are calculated and compared with

those of the present Shinkansen rollingstocks.
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Practice and Challenges of Coaching the Basketball Club at Technical College

— Through the Activities of Basketball Club—

Katsura HARUNA *

ABSTRACT

In the Technical College having a study period of five years, the club activities are considered to be one of important

extracurricular activities to bring up students’ human nature.

Since five consecutive years without turning points cause

slumps and burnouts to the students, many coaches are troubled about these problems.

However, by making the best use of the indispensable consistency and continuance to coaching the basketball club, by

making the senior students role models, and by communicating with the junior students politely, I have considered that I

could take advantage of five years effectively.

Keywords: coaching, basketball, technical college
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Moglichkeit und Wahrscheinlichkeit —Der Unterschied zwischen Wolff und Kant

Yo TESHIROGI*

ABSTRACT

Logik der Wahrscheinlichkeit, deren Konzept Leibniz als erster im 17. Jahrhundert erdacht hatte, ist die Logik, mit der
aufgrund des Beweises der Grad der Wahrhaftigkeit der Hypothese mathematisch erwogen wird. Leibniz begreift die
Wahrscheinlichkeit ontologisch als den Grad der Daseinsmoglichkeit der Sache, der nach dem Grad der
Vollkommenheit der Sache bestimmt wird. Nichtsdestotrotz werden Bedenken gegen den Determinismus in seinen
Gedanken gehegt, denn dieser Grad ist nach der Kompatibilitit der Sachen bestimmbar, die aufgrund des Prinzip des
Widerspruchs bestimmt ist. Wolff begreift die Daseinsmdglichkeit als die Moglichkeit in dieser Welt, deren Grad in der
Kausalbeziehung auf die wirkliche Ursache bestimmt ist. Weil die Wirklichkeit dieser Welt aber sich auf deren
Vollkommenheit griindet, ist es wahrscheinlich, da3 der Grad der Daseinsméglichkeit nach Wolff auch aufgrund des
Prinzip des Widerspruchs bestimmt ist. Kant verneint die Logik der Wahrscheinlichkeit in der kritischen Periode seiner
Philosophie und begrenzt die Beurteilungsméglichkeit der Wahrscheinlichkeit auf die Mathematik. Er begreift sie als
den Grad der Daseinsméglichkeit der Sache wie Leibniz, aber bestimmt diesen Grad nicht aufgrund des Satzes des
Widerspruchs, sondern aufgrund des Grundsatzes der Moglichkeit der Erfahrung. Dies vermindert die Bedenken gegen
den Determinismus bei Leibniz und Wolff.

Keywords: Wahrscheinlichkeit, Grad der Moglichkeit, possibilitas extrinseca, necessitas hypothetica, hypothetische Moglichkeit
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Teaching Methods of Interval Estimation of Population Mean Value to

First-year Students in KCCT

Shigeaki OHTAKI*

Kiyoko NAGAI**

ABSTRACT

We think that understanding the mean value correctly at early stage deepen understanding when students

study science special subjects in KCCT(Kobe City College of Technology).

When we taught interval

estimation of population mean value immediately after college of technology entrance, the student of 100%

could round out the report about it, the student of 50% passed the test about it.

According to the results of

the questionnaire, the students seem to know expert take on data with new-found excitement though learning

interval estimation of population mean value.
graduation research.

But it was clarified that this results is not applied on
It is necessary to promote the ability to make full use of their basic knowledge.

Keywords: interval estimation of population mean value, early education, college of technology
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New National Curriculum Standards for Secondary School
Yoshihiko YAGI*

ABSTRACT

The revision of the New Courses of Study for secondary school will affect the link between junior

high school and technical college in terms of the contents of math lessons, and will also affect the

mathematics in the entrance examination for technical college. This paper introduces the main

revised points.

The New Courses of Study aim to root the rudiments and basics and cultivate the ability to learn

independently so that the basic of lifelong learning is established.

Keywords:

1. O00OoOd

gbooooobooobooboooooooog
obooooooooooobo.oboobooboooaon
obooooooooo,ocobooboobooboooaon
ooooo.0bo0oobooooo,bobboooobo
oooobobooooooa.
bobooooooobooooooobooobob, o
oboooooocoooooooooooo.obooon
gobooobo,0booooboboboooboooo.
boooooo,b0bobobobobobooon
gboobobobobobob,0bo0booboooon
oboobooboboobobo,obobobobobo
goobobobobobobooo.booboooo
goooo,0boooooobooomogobobogog
goboooooooooboooboooobo,0ono
obobooboobooboboob.obooboooooo
omooooobooooobooboooboooooa,
oo,0b0oboo,0obogbboooooooboog
0000 10%, 0000 12%0000000.
oobOoobooboobooooooboooooo
oboooooooboooooooboobooboooo
oo,000b0o0oo0obooooooooooog.
goooo,booboboo,0gbooobo,boobo
obooooobooooooobooooboooboon.
ob0,0000000000DbO0b00O00000O0
goooooooooooobooboobooooo

‘oooooo

National Curriculum Standards,

O

secondary school, MEXT

gbogbdoboobogboboooobogobooan.

2. ggbobbooooooboood

00000000000 140, 105, 14000000
0100,0200,03000000 (01),000
00O0O0OO0O0O0O0OD0D000000000O0,0000
0O000O0O0O0O00D0000000000O0O0O. O
00000000000 00000,0000000
00000000, 000000000000000
goooooog O,

0000000000000, 000,00000
00D000,000000,000000000000
0000000000000 DO000DDOOoOooO
O0D0.0000000000000000000,O0
0O0O00OD0O0O0O0OD0D0O000000.0000000
0000000000000 D000DDO0oono
0000O0O0D.0000000000000000
0OoO00O0O0000O00ODOO000noD.

Oo0D000000O00O0O0O000O0OooO,

000000000000 00000000000Dn
000000000 D00D0000D,00000,00
0O0O0O0OO0O0O0OD0O0O0O00.00000000000
0O0O00O0O0O0O00000000.00000000
0000000000000 D0000D0000Ooo
ooooooooo.

000000000000 D000D0DO0O0ODD
0000D00000000D000O000.000000

— 151 —



oooobooooobooobooo.

gbobooboooboobooboobooooog
obooooooooooo.oobooboobooboan
oooooooo.

U 1. 0bo0boobbooobooboboooboo
goobDoooooooOoz200 730000

oo 01000 2000 300
oooo ocooojpo 140 140 105
oo 105 105 140
oo 140 105 140
oo 105 140 140
oo 45 35 35
oo 45 35 35
oood 105 105 105
goood 70 70 35
oono 140 140 14i
ooooooo 35 35 35
gooooooboooooooo 50 70 70
ooooooooog 35 35 35
oooood 1015 1015 1015

0Doo00oooooo (oo 100)®
000000000000 200 54000)

oo 01000 200|0 300
oooo ocooopo 140 105 105
oo 105 105 85
oo 105 105 105
oo 105 105 80
oo 45 35 35
oo 45 35 35
oood 90 90 90
goood 70 70 35
oo 105 105 105
oooocooon 35 35 35
ooooooooo 35 35 35
ooooooooooooo 00 30 500 851050 165
00000000000000(700100700 105 700 130
oooood 980 980 980

00000,0000000000000,0000
OOO000O0O0O000000000O0O0D,00o0Dn
000000000000 0D000O00D0000n0O
O0O0O00D,00000000000000000
0000000000000 D0000D0DO000nD
OOO0O0OD0000000,00000000000
0000000000000 0DO0O00O0ooOn
oooo.

0000o0O0O00OD0O00,0000000000
0000000, 0000000000000000
000000000 D000O00D0000O0OO0ooo
gooooooooo O,

R S BF AL 2485 (R 224F)

gooao

e 1000D0DOOODDOODODO - ODOOOODO IODODO
e 000 DO0OODOODOLODOOD ~ODODOOOD IO
goooog

oooooooooooo
goooo,00oocoooooon

oooo

e 0000000 -O00D0DODODODOIDOO
ocO0O0O0O0OO0O0O-O0O0ODOCOOOOO

e 000I0DOOOODODO OOOOOODLOOOO,DO0OO0
oooo

goboooooooobo,boouob -oooboooooa
gobooobouo-oooooboooon

oooo

oc0O00DODOUDD -OOOODOOO
gooooooboooooboooouoo-oobooooboo
a

oooao

e 1000DD00.O00DODOODOIODO

e JJ00O0O0O0ODODO-OOOOOCOCOIODD

e ]1000O0O0O0O0O0ODODODO-OOODOOODOIODODO
ocO0O0O0OO0O0OOO00O0-OOODOOOOODODOOO,O00
goooooobogo

e JJ00O0O0O0O0ODO-ODOOOOOCOIODD

e 000 O00O0OOOUODOOOO,0DOOOOO

O0OD0e ...000000D0O0O00ODOODOO,
o.obbooobboooobg,
O..00o0oooooogooo,
O..000000000000000

000000,A00000,0000000,00
0000000,000,0000000,00000

000000000000 O0000,BOOOO,O

0000,000,00000000,0000000

00000000000000,00000000,C

00000000000000,D0000000,0

0000000000,000000aex10"000

00,00000000000000000,0000

000000000000, 0000,0000000

0000,000000000000

0000000000000 0000000000

0,0000000000000000000000

0000000.0000000000,000000

0000,0000000000000000000

0o0000O0oC00O0,0000,0,0,0,0000

00000000,000000000000000

00,000000000000000000000

0,0000000000000000000000

— 152 —



/AR ERIRE O WET () 120 T

gboooooooooog,0obooooooogon
o0,000000000000b00b00b000b000
oooooboooo.

3. Uogobno

od220000000000000000000000

0000000000000 00000D000OnO
0000000 Woooooooo.ooooooo
OOO0O0O0OD0O0ODOO0O00,00000000000D
O0000000,0000000000000000
0o0D0000D0,000,00000000000
000000000000 0000000, 0000
0000000000000, 0000000000
00000000000 00000.0000000
00,00000000000000000,

o@ooooooooooooooooooooo
O@oooooooooooooo
0@oooooooooooooooo
0@ooooooopooooooood
0GgUoOo0Oooooooooooooooooon
O

O@O0O0O0O0OODODOODOOODOOO
O@Ooooooooo0O0o0o0o0oooooogooooo

oboobooboboobo,boboobooboooooon
gobobooboboobobobobobob.obo
goo0o0,@bo00ooo0o0ooooooooooo
goo,boooo,b0cobocoooobo,0o0o0o00o04d0
obooobooobooobooobooobooobooooo
obooboobo,bo0oboboooboboooooooon
ooobobobobobo,boboboooon
gbobobobooo,boobooboooooooon
gobobooooooobo,oooooobooa, oo, oa,
oo,0b0bobo0oobooooboboooooooon
gooo.0g,oooooooopooboboooboo
gbooobooooboo,obooobooboooa,
gobooooooooooobooobooboonn
ooooooo,b0b0,0o,0b0o0obooooooon
O,0000000000000000000000D
uboooboobooooog.
gbobobobooo,bcobocooooboooooa
obooooobooooooooooooooono, oo
gooooooooooboooooooooo,ooon
oboobooobooobooooooooboooon
obooooooo,00bco0ooboooooooon

gobobo,o0bobooobboooboobbooboo
g, ggoogbbooboobooooooboon
g,0bo,0oboooooboobooobo,boooo
gbobooooooooboooboooooooon.

gogbbobooogbon

() boooOoUooOoO:.DUDoooooooog,
0000, 2008.

(2) DOo00OO0:.000000O0O0OO0OODOOO,O
oooooooooo, 2004.

(3 OU0O0DOO0OUOUOOO0OOUOUOOODOoOOn
00o00,0000, 2008.

(4 000000000 0000Oo0OoooOooo
gbobooboooboooooooobooobobooo
000 (O0)0 ,http://www.mext.go.jp/,2008.

— 153 —






(IR YAC NS E ok o Rt S Eav R

uoodootdoodnd

googr

Learning with Computer Algebra Systems
in the Technical College Mathematics

Yoshihiko YAGI*

ABSTRACT

In order to promote the use of the computer algebra system in learning mathematics, a survey

was conducted on the assumption that student using the computer algebra softwaré Mathematica”

to assist them in solving problems from the technical college mathematics textbook will achieve

better results.

The results show that Mathematica contributes as a learning aid in solving the technical college

mathematics textbook problems for the lower grades with few difficulties. Moreover, the majority

of the textbook problems can be solved with the use of basic function from Mathematica.

Keywords:  Mathematica,
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Examining on the Border Character of the Kitai Pottery in China
: With the Spit Pots and the Pillows in the Liao Dynasty as examples

Yoshitaka MACHIDA*

ABSTRACT
We are able to find out an archaic style in the Kitai(OJ O )Pottery. These styles are similar to the pottery in
the Tang(J )Dynasty rather than the pottery in the Nothern Sung([J [0 )Dynasty of the same era(A.D.10-12c).
In other words, the style of the Kitai pottery is the border character. This paper will survey one of the characteristics

of the Kitai pottery. It seems reasonable to assume that the style of the Kitai pottery in the Liao Dynasty (O [ )
is not archaic but combined. We can see the combined feature in the Spit Pots(CJ [0 ) and the Pillows(O O )

of some strange shapes.

KeywordsU pottery, Kitai(( 0 ), Liao Dynasty(( 0 ), China, history
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0 4 BRI (1, 2RI B, 2, HhEL E
FSEDIRN, 3, EWNWTEWESEH 4, Fo72<FH
B9o) CTHEHZEZROE, BRMEIERTDIZHD
[HMEREHB YV Y —F~=aT7 L] #5E L, %
FHHERL L7- (Appendix 1),

2.1.1 EEB
class A: ¥Rk 2144 H 20 H(H)
09:40~09:50
class B: ¥k 2144 A 20 H(H)
14:35~14:45
class C: ik 21454 A 16 HOR)
09:40~09:50

ZhEi, 2EHOHKFEORFETEM L7,
2.1.2 BuR
7 TR NZOT o — NI & 4 < BIRA
HVFERA, BOOKFHEBLIZHTITIEDEZAEZOT
FHA TS TEEWN, | EHRLT,
2.2 UGEMHIERTR MZDOWT
NTFH% e W) O JE5E DR TIER N 2 JIET 5
T A N FE LTz (Grfrxig & LT 60 R 27 [ & il
) (Appendix 2),
2.2.1 EEBF
classA: Rk 21454 H 17 H(&)
11:20~11:50
class B: Fik 21454 A 16 H(OR)
13:40~14:10
class C: ik 21454 A 15 H(K)
09:35~10:05
2.2.2 ¥R
T E VRS BATITHEBEMIZEZE TS LS
Hor LT,
2.2.3 HEER
#1) 1) Which do you like good, tea or coffee ?

fig) X good — better
2) Who was late for school ?
fig) _O —

BID X S, BISCHFEER L TH Y . Z OBISTH STER)
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B B D EF R = g v EREED¥ITONT

(@G0, AEEI AW S, REYIRS AL,
Gl7pBalc BE i SELMEEER Lz, L~
RIEOSGEHEBIZLL TO®@Y Th o,

1, be BiFAICEE T HRIE 5/

2, 3 HEBLIZBET AME 50

3, HEATICETARE 4

4, AN B9 A fE 4 4

5, fRAFIOKIZEET 28 4 1

6, ZEEICRET AR 5
B, ARIE 2 SBLY L L, TOT A MIET 5
FEROBEE A DL T IZRT,
P E 119 ) 39.19
e bl HAKA - 26
2.3 EHHER

Wk 2144 4 13 H (A) 10: 15~11 : 00 /i
AL Z N RICEARAOFRE E UCER LZMEE X
DRI ZHBE LT, O EOMEL FitllrRd,
U TVE 119 ) 0 82,9 BEUE(RAE 9.25
B 100 Fefla 0 59 R - 84
2.4 FTEAPREEER

WPk 214 7H 1 H (K) 9:00~9:50 i
P H 119 FH : 68.2 FEER 72 12.78
BEA 96 BiEAS s 44 TR ;69
2.5 HIEAERISRER

Rk 2149 A 25 H(&)  9:00~9:50 i
U TVE 119 ¥ 655 FEUE(RZE 14.96
om0 98 KA 0 30 HULfE : 65.5

PEHE(R 72 5.60
Hhofi 0 39.5

3. SR

DRI T AESITOT A — R ESHTL
oo BRI 1 4HEENRE LT LD 2EEEHE L TW
LO0ERTIHIETH DN —EMEIC VW THLEES
thote, NHI—BHZRET L0l n Ny 7 a
B E W IEE W, YV A (2008) 1E. 95 F
<EBNTERMKTHILX, 724 2 10 HERE L)
ROWBETH, WI— BRI X AEEEREIT 0.8 2
EHyET, O] LTV DH, ZOEMICHS L)
W, 7Ry aff B 0.8 125K X I &
MMz 7=,

F9. M4EHETUIK LT, 7Ny 7 R a R
RO, FORE. 0.607 EEMEIMME->7-, THEH
6, 7, 8 9VB~A T ADOEMEE R L TWelzdlZ, #
NENOHEIE A 5—X (X I13FEH) TEHE L, Ok
B 7ao RNy 7 ZaffBi0.75 £72 0 0.8/
DITSNT, EIZ, 7 & 14 ZHIBRTIUEL, 0.79 & 72
Sz, ZTO2HBEEHIBRLIZEDY O 12 THH THI—
EMNTSICHEESN TS EBDbND, 5%DO5H
KGel LC, THE 7. 14 2R\ 2 12 THH 2 065
LT 5, TOMEOHMEL Fitlord,

P TVE 119 FRfE - 33.14  FEYEMRZE ¢ 5.58
BRME - 45 Ml ;18

W2, 7o — hORSRT, B, OB T
AEEED 3REZ AT, SRR D S DOEENE D B D D
WEGH LTz, TOfERZ TRy,

F1 TUohr—bFORERIZONT

AR HRALRE LR

VIS 44 %, 36 4 394

T r— kN OFHE 38.75 33.42 26.79
MRz | 247 | 127 | 3.36
SET A N O 39.09 40.56 38.13
 juefRz= | 564 | 588 | 521
(RDPROVEL | 84.82 | 8439 | 7928
TR R 2 8.19 8.80 9.93

Hh I RABR 0D 24 R 72.82 69.75 62.21
© E#EfEE | 1150 | 1135 | 13.04 |
TE NIRRT 70.59 67.31 58.64
O mYEfRE | 1447 | 1271 | 1497

T U= MZOWTIE, EAED S D 3BT T2
DT, HENTENRALND, MORBRIZOWTHE
END DD E L EIEME (Sceheffe 1) THHTL
77
SCIEMHEIMTT A N D 3EEO ST R A E 2 IR T,

K2 SUEMEHWT A b OSHTRER

Sl 7= HEbE | pfE | HE
LALER 8909 1.46 0.68 | 0.507
LR | 40.56
HALER 8909 0.96 0.31 | 0.735
THCEE | 38.13
AL | 40.56 2.43 1.77 | 0.174
THCEE | 38.13 ’ : ‘

LY iy =i v iy =y

F 25, SEHIRBWTIISUEMERIETT 2 0 ST
BWTHEEIIR N o7, EHHRRICEBIT 23
FEDOHTREFR A2 3 3ITRT,

£ 3 FEHRBROSHTHER

Sl 7= HEbE | pfE | HE
LAIBE | 84.82 0.43 0.02 | 0.978
mAZEE | 84.39
LOIEE | 84.82 5.54 3.93 | 0.022 *
THCEE | 79.28
AL | 84.59 5.11 3.02 | 0.053
THCEE | 79.28 ‘ : ‘
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LY Sy =i v Sy =3

F 3R LI LT, EALRE L AR TR RIS
FEEWRRLS, AEELRAON -T2, Lol
AR L TAIRETIX B%/KETHEEN A G, AL
BEE TABEICBWT S, AEETIERWA, AEMA
NI BT,

4 AHBPNS, BEESTICET 2T v — R EER
BRa i L7 icb b bd, STk 5 &N
RO EEOEL LTH bz, FERRROFERE

BENETOEEHELCWDLEZDLEAD, KRIT,
EELAFD 2 1 H I FE i L 7= PR O s B A
FAITRT,

F4 PRERERO TR

¥ E 7 | #EtE | pfH M
i i3 72.89 | 3.0 065 | 0525
TR 69.75 7 : :
v i3 72.89 | 10. 10 | o001 | s
TR 62.20 61 ’ ’
EM%%% 69.75 1 3.7 3.71 | 0.027 *
ThiEE 62.20 1

LY Sy =giE v iy =y

[FAERIC, 9 A FRIOEMRBRO TR &2 5187,

#5  EHERERD TR

T | 2% | EtE | pfE | CHE
LA 70.59 3.29 | 0.53 | 0.587
HLEE 67.31
ARE 70.59 | 11.9 739 | 0001 | s
AL 58.64 5 ‘ :
T 67.51 8.66 | 3.52 | 0.033 *
ThLEE 58.64 ‘ : ’

LY iy =iE v iy =

Fd, £5L0, BESTOENICL > THRERR
EEMRBR O SERIC R OB R A BT, EAEEE
HNLEET 5% AKEOFEZEN, EAAEE TAEET 1%
KEOHEZEN D > T, PR & &R TIIEi
DT OENZDEER RO I EL TNDHZ R
Ayino Tz,

WIZ, BESITIZONT, KL ST 5729
2. 2012 HEORTHHTONY = v 7 A ZIT0,
BRFIZKT 2 HEGROBWSTEHAZRY B, £
DFER % 6 1TRT,

R S BF AL 2485 (R 224F)

#6 KT N <w 7 K OFEHR

HWE | A1 | HE |H¥2 | HE | A3
12 0.691 3 0.668 6 0.606
11 0.610 1 0.640 8 0.575
10 0.576 2 0.587 9 0.507
2 0.434 5 0.435 5 0.478

0.410 13 | 0.403 3 0.359
3 0.045 12 | 0.068 | 13 0.044

K71 CTix, 12 AAEOSHUEREEZ TR L7,
11 R OHEFEICBELA S D, 10 HFELS O IV EGE
HsE L7z, 2 AAMEAE B o ERFEL THZW, 4
FERIIHESS LB Y D5 ODHEA DEGRNE -
7o 12 Cld. 8 JTFEAGEED L9 zv 1 H
IYDWFENEEDHE IR LW, 2 AEAE S - &5
L THIZ, 5 fER, RFEITRYIZE/- S| 13 4 FH
THEOLLTHRZW, O5HETHD, KEIZ, K73
TIX, 6 HEEAZITRT 2 D382, 8 BH CITHFED
FIRITHLEE W EE S | 9 4%, FEEEX D L ETFOIF
IMREIIZE TS (5 PR, RERIIRGIZE A S (3 B
FEEEED IRV, EWOHETHS T, K
T 11 “DRE~ORL KT 21% “HEFE~DORL”,
K7 31% “BEFEFEA~OBEL” tELDDH N TE
2o
Wiz, KT 1~3DFENENDR T 5HE OFAD
PR E SR L. TOEFRICH ESNWT, EALEE,
HALRE, FALEED SBEZ T2, ZENENORET, 4
R D HENE N D D DO ERGTT D,

KT 1IZBET 5 AF A Tt 72 3HETHARBRD S5k
BRI LI R AR 7TITR”T,

x#7 WF1 GHEA~DBL)

ALEE | PACEE | FACRE

WA 36 4 46 4 374

ET A SO | 39.61 38.37 39.89
ez | 539 | 568 | 576
U RIRBROT | 83.86 | 83.46 | 82.68

TR R 22 8.67 9.35 9.83

HhERABR 0D 24 R 72.67 69.87 62.46
O E¥RE | 1078 | 1227 | 1311

TEHFER 0O S A 69.42 66.35 61.22
O mEfRE | 1289 | 15.84 | 14.80

KT 11220 TIE, 2O X efERE o7, TR
BT, FHRR L EMRBICENRA LD, K
T 1 OfFER LRI, B2, KT3I THER
NAEER L, 3BT, TNENORREEZ#£S
F9ITTRT,
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B B D EF R = g v EREED¥ITONT

£8 W2 GEFFE~DBL)

AR HALEE | FOLEE

VA% S 334 47 4 394
SET A MO | 39.03 40.0 38.59
¥Rz | 560 | 551 | 577 |
_RDPROVI | 8525 | 84.02 | 79.72
TR R 2 8.47 8.44 10.164

Hh I RABR 0D 24 R 75.0 68.40 62.64
R | 103 | 1146 | 13.43 |
TE HIRRER O P 71.94 66.53 59.44
 E#fE#E | 13.88 | 1431 | 14.56 |

#29 [KF 3 GREEFE~ORMLL)

ALEE | PACEE | NOLBE

WA 45 4 36 4 384
SET A MOFEIR | 89.69 | 40.47 37.47
R | 610 | 439 | 575 |
_RIABONYIL | 85.07 | 85.78 | 77.53 |

TR R 2 7.71 8.35 9.64

R O 4R 72.36 69.03 63.16
C meEE | 1102 | 1279 | 13.00 |
TE HIRRER O 3 70.64 66.56 58.97
O mYEfRE | 14.24 | 1359 | 1474 |

BN S OISR A AT L7z L RIERIC, KT 1~
KT 3 L Btk E (Sceheffe %) THMT L7z, %
DOFER, AEENOST-LORETERY BB LT
ARGN

ETORTFITEBNT, SUEEHWT 2 F TI3aEE
R EMEENTR SRR 5T,

KT 1IZBWT, ARENALNZOEFRRBRO
EAEREE FALEE (p=0.002, p< .01). WQZEEE FHLEE
(p=0.024,p< .03) TH o7z, ZDOMIZDNTIX, 5%7K
ECTHABEETIAONR ST,

KT 21220 Tk, EHRRT EM#E & LR
(p=0.41, p< .05) T 5% /KHEDHEFZEN A S, TR
B & E R B O EALEE S FALEE(R R p=0.0001,
p<.01 : FH p=0.001, p<.01) T 1% /KEDHEFAEN A
LTz,

KT 3122\ TiE, ENRBEEZROVCHR T2 LR LT
WERIC o, EARBRICB T, AR L TACEE
(p=0.0006, p< .01). H {7 B & {7 # (p=0.0003,
p<.01) T, 1%KEOFEEN AL,

SCEMEIETT A MZEORTFCTHOABEEITR O
Mmolz, TOERKNELTEZLND Z L1, thoRER
X1 0 08 SE T L TWADIZH LT, DT A
ME5 4 iR Tl L7=Z L TH D, TDImhFAt
DEBIZHEVENELTICZO XD efERIc o7

DEAH, L, EHRBIT, K13 (FEHEEFE~
OBL) THEIZHBWAEEENAON, Zhix, %
HROFGEFE~OELNETDEEZORELLTH
L, TOXIRERIZRSTEDTEAS D,

4 ExE

NEZRZERREE ST L WO BN S, 4 S DOikBR
EXtRE LT EiToT-, BT om0 EAE LK
WEEAETIE, BEATFRO HEOFEEBESCERICE
WHRELTWD Z ERHERITE 5, 4R, ST R
BRI X HEE I D TV D, ED
FEEE, FRICHEER & BB O SHICBEE e B
MBIz, BIFES TR EEE R ICIEFITEEL TV
LHZ EMbhol,

3ODKNF BT DK F ot OfE R, K+ 1 ~K
F3ETCOFEGEOFHNVEBE LAY RIFBLE L, 3
DORFEFEEDDLE FF LIISE~DE L, K+
2VITEFE~DOBEL, R 3B E ~0ELE T L
WHIENTE, ZDRF T EITHEITHT LG R,
K1 E0s, T2, KF3DIFD BHHEBRSE
RO SEUT 72 0 L TWAD Z Tl T,
FelZ, T 31220 Tk, SUEMHIKT A RESL DR
BRCIZEIRE S T O @O MR T, BREBR O SIS E N
WD LRbhote, FMESOELE VO NIEIE
ST LYY, FEEEEEASOREL & W AR BSOS T
DEFEEETeL DN, REROEEITE 2 5 BN
ST, ARIT. NRZREEDS T 7210 Tl <, 4hie
ST ORELMLETH D,

5. SHRORE

A ENTENE S TIZOW BRI ZFIH LIE Lz,
ERRICE LTI, IERRICEMES I 23 HEE T& 2 ER
MEERTE 2L RO M ENMEEFE LT, B
2T TiF e, L0 EMRERESITEZRET 2729
WITHEECRE R ORE R U250 S F I ilan
SOFMENMLETHD, £i=, SRIOFHENR L 2o
T NBIERE ST 721 CldZe <, BB TR VWA ALY
2N, s, BALZEY 720, &V o AR ERE-S
NH-Z2 HRBIZHONWT S, FAEORGER L #fg-S1
DR Z X0 FBIICER T 572 DITIFIHAE L T
ZERMETH D,

EETIX, thOHBEKRE TR SER—EHE
EEEL WD EHEMAOEHNHRENIETH S,
1A 4 A L 54EAD 3 AT, BT IR
HELDHDOT, TOEOBRREAWUFETE 5 X5 ek
R AFZE L ARECTH Y, METH D,

SB1E. SEOT =T TR L2 o5
ZRAL, SESERT—HOIENILETHDH, &
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[l FEHUERICRIH Lz T 7 v U3 2008) 1, &
FEERGHNBTEDHOT, ZOY 7 MNEFIHL, &
BT & HEEFE OBURIZHOWT E BT, FWE. O
ZLTWNETZW,

RIS, ZOWEO BEEL, BT L EETEIC
BT 2% %2 X 0 BRI L. T ORE. 5% 0
ShERM 72 A DFFELE 20 Tlid e < . RN T
X DIGEHBE ORBITHEOMIT TV E 20,

BECHR
(1)/NVEIEREE 5 SEEMAICR T 2 EE AN,
N AEREEE . SLA Wi, [ SiEEs
WRGEIZ S BT O EFEHE |, RIEHEEIS.
pp.127-146, 1994.
(2) Gardner, R. C. & Maclntyre, P. D.: “AN

Appendix 1
1T BoOREFNAELEHESNLL
2 HEANELSERTFELTHLY
3 HEFZEFEEDHLSITHYFLY
4 WEEIBELERS
5 fFE. EFBEXRUFLERS
6 RIFEMATDDI(IHE
7 SCEKYLEELRAZDIIIAKRYEZERS
8 BETIEFZOMBIHLEGNERS
9 SR EEBLYIHFDOFIIAKRILERS
10 FFFELS DS EED MR =LY
1 HFROHRFICELAHS
12 SEOXEPEREMARLIL
13 SNETELLTHREL
14 FFE TOOZTITHY
Appendix 2
EfiRH
1, Was the letter writing by him? 93
2, French is speaking in this country. 100
3, Tom and Ken is good friends. 117
4, They are play the guitar now. 117
5, These cakes were made yesterday. 99
6, My sisters was out when I came back. 90
7, A longest river in Japan is the Shinano. 77
8, You bags are so big. 96
9, One of our opened the door. 16

R S BF AL 2485 (R 224F)

INSTRUMENTAL MOTIVATION IN
LANGUAGE STUDY — Who Says It Isn’t
Effective?—”, H. Douglas Brown, Suzan T.
Gonzo, “READING ON SECOND LAN —
GUAGE ACQUISION” . Prentice Hall
Regents . pp.206-225 | 1991.

(3) /bR BREEFar: IS SREFRE ), WFoEH
2003.

(4) "—=N"—=FR -W-&UHT— A4F—F - an
I—F, HERA - REE - BES - LT
R IANEREHEE VY —F~=2T7 V), KIERE
FE. 2001.

(5) Y W& A« Fv=x=A%F \NEET - THNEER :

INEREEE - O 7= D OB AR A AT | 240

£, 2006.

10, Please teach he how to use this

computer. 90
11, This is Kumi bag. 112
12, Bill is go to speak Japanese. 106
13, I am interesting in English. 95
14, Jane got up early every morning. 67
15, Those is your pens. 110
16, He goes to school every day. 115
17, We eating apples now. 99
18, This is an big apple. 92
19, Are that woman Mrs. Smith or Mrs.

Obama? 06
20, The boys are in that room yesterday. 111
21, Takeo watchs TV every day. 46
22, Each student study English very hard. 16
23, The student who won the contest was

giving a gold medal. 22
24, The sun rises in east. 4
25, Johnson have to help his mother. 92
26, Bill doesn't going to read the book. 106
27, Ken has a cat. The cat is black. 110
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MRFEE MRELER] BEAE (REOF5IE)

1. EAn&
BEIL, WIS DA S HI AR OM L L L TRERITT S,

2. WEEZER

Iotsedcsd] omtE, FATIE, MERERELZES (UT, MEZEX LT D) NEOEICHID. Mk
ZEXL, NEHEEEZERN I h2lfikd 5.

3. BIRER

FEREONFILFINCET ARAM O, £21%, B E 75, BEEIL, Mmyr LESEHRMEROH
WE, iR E, FEFEHMBS LOEFA L T4, HERCEITEFERNT, D Ebaig 1 42 HLEH
ELTEERTNIT RGN,

4. BRItk

BRI, ko THR LR 2RFEO L, AREICHE > B TEMA R L, SHTo2L.

Bell, V— K7 at o 72 ECER LT A 49 A XOMIFRE 1 2RI 2 2 & MRFR O LI, [
XHA By, TR BEO N VR G A VR FRATH DL BRI HTIC AR, €
DRI LTSS L ORAERL, WEBRICIETS 2 & 2 ULRRI A TREZARIC K-
THEHT D, Hoilk, tweze B K> THRECE 72 13HE E SR & HE SRR OEHE X, PDFE
THRAFRERINT D Z L.

EEROER, FEHICHTZ > UIREZE SO RIS 2 8. FlZ, =T~y K, X=UFFE
FORHER AL, MRERICEAHT 2O THREICREALRN I &.

FEAE, k&Y G 30 Mz MERA TS, B ROk EMY ITACAB LTS,

5. FRoARBE (H)

TR EHRET DL ELTO, £1-HF - WCHRRERE L TOREEZEZ 512012, FNFE
ﬁﬁﬁ% LAEFAEITH. WindlE, WELZES 75>13§|'ﬂ B4T 5.

TR RIZEDSNT, WEZBES LY, £F, HikR2E, FROEBEFRHEZRDLZENRHDH. FHIZK
HEEN SN WGEEE, MEZESOHINC L THERZRELZ NS, £7-, MELZERIT, B
FEXY &l L7 R OB R ~D, FasUiY &l LR ORI ~DEE L ERTLHZ L b D. Baok T4
aﬁTE IO AR,

FEEILVDIR DB Th > THAFR IR,

6. ¥ EOER

PTFIOrRT & EORE, mEE, R EENRORY, X, BRomEICEA I e
LR HDT, BfEE, FRIERORNCLT G5 L.
<6-1> Zzx—<vbh

U— K7 aty P EEFIH L TERERZIERT DRI, FRORAFEIIRO L IIHRET H. £z, 7
F+—~ v FOFEEIL, FRXONE, AFIZSLT, BRENRLIOFLLEY R bOZERTH 2 & LFD
REIRLLFTHL, BIRLT-T74—~y MCE-o TR DIODTHEETDHI L.

(a) FfElE, A4V A XTIERR L, AERHERKEICRTEXNZESFTHZ L.
(b) 48 : I 25mm, F 24mm, 454 16mm, B[] Smm
(c) XFOREE, FEOITHR, XFH2EE, FTiRoOR1LITEI Z L.



*1 BEEWHRO7r—~v b GaX, ErHLH)
TF—~v b A, CF TR/ 1 H XLFDORE S il FRAS A%

1. Fas3 (B

2 B, 24 X 5017

10 RA > b

JRATE LT, 6~—TLL

2. WY

2 BYtH, 48 U x 5017

10 RA > |

WTEEHLHZ &, il

3. A3 (fiEE)

2 B, 33 WX 3217

10 RA > |

DAL 10 XR—T LI &

4. Fn3g, 73 (BEERRB)

(Fo) 1 B¥H, 50 L5 x46 1T
(FE) 1 ByH, 100 L5 x 46 1T

10 RA > |

L, Thz#a sl &l
PR BN,

<6-2> EEX—T
(a) Zx v b+ T " AKX

REX—=T D7 N, T2 b A XZONWTL, R2E2ZWTHT L. o, X2 TIE, 7+ M2W
A, Times 72 FITHRE L TWA D, ZIUCEERI LIz 7 4 > R &AL THiEbew. F7z, #ELSO
SMERE (HGE, (LsE72 L) 2T 2581, R2OBELHELLbDET5H. 12720, ZOLA, JGERE
IIMEL R ADTHEETLHI L.

#£2 FEX—VIWHEHTLIZ7H b 7 b A X
TA—<vh #* @ EH 4 Yot 2 A PEEEEH A Je L E A
L (B | 2y 7K HEEEEEN Times Times 10 A > b EEEEAN
I8AHRA N | 124842 K 14 K42 b 12484 > K | - RHLD 10 RA > b

TABSTRACT | 1%

B
2. T X Ty 7R Times . E‘éék/ﬁiﬂi Times
18 KA vk 12HKA 2k Times 10 RA > K
3. ML (fitE) | v 7k R4 Times Times HEEIIEN

18 ARA > |

14 RA > b

10 RA > |

10 RA > |

10 RA > |

4, Fn3g, HEXC
(BREFFRD

Eito 1 (Foxe - B,

2 (JE0ITHETS S

(b) K - FH4

[1]

[2]

Fise (BEE)

FREL, FREO 21TARRICEEAL, 21TCh28580%, FEfRO 21TH~ 417 B2 Y /2R & Tt
ANTHZ L.

FELL, REORIC1IITHIT TRRAL, £EHEA LR CATICKSFISREATLIZ L.

PREREY, FEHELORIZIITHIT TRRAL, 2470 EIZh - 2581, @Y 72EE CioAT 5 2 &.
FKEIHEDON D FHEFEOHE LTI, KUFeE+H2 L. 220, il - S - AiEadke< .
FEERFLOFEZT AL, FEEREDHRIZ1ITHIT TILAT S Z &, 4 (First Name) [T5HCF D AR ILEF
E L, I (Family Name) lZE2ETRIF LT HZ L.

R - BELAL, BEZITOTICP Rz ETH2 L.

P (oS ERED )
FAEE, RO 21THRHRICFEAL, 21TICO2%581%, FERO 21TH~ 41T HIZHE Y 7B E TRl
ATHZE. FHEBOHELTIIRLTET L. 2120, i « Bt - giE 2R <.
FEFLHT, REORIZIUTH T TRRATHZ &, 4 (First Name) (FFCFOALRIF L L, 1 (Family
Name) IR TRLFETH &
T E JGEUNONEFECRILT 256, TOREORIZ 11THIT T, HGE
LT, SBIZIThITT, EELETLATDH L.
FE - FEAL, BHAEITOTICR R ETH L.

RERLATLHIE. T



[ﬂ FosC (eE)
FHEE, FROSITENDRATHZ L. Zolx, REDEHIZIL, 4TREORAZED L.
FEFLHZ, SITHIKRSTICRHATLIZ L. FEHEAOTHICIE, 4FREORAZEDLZ L.
YRR L GEEE AT, FERX—VICERAET, RERICTAZ VAT EEFRRL, TOTFI
R . WEEEE 4
DA TRHATHZ L.

(c) EHDOFTEHE

EHOFTEERIL, ~—YETICERELTE, TOTICRATLI L. 2B, HADEAEE, ARIO®%RAIC
TAZ YA G % BFET 1*], %) XSS, X—YETIHET SATEREETATLZ L.
(k) FHEOPTUBKEORIEL, UTasRyoZ L.

OFBENPARICET D56 %ﬁﬁ4 e ONACREHL. B1) B LFARMERSR, B T 2R S %
OARBLIS OB BT 256 « BB Z250H. #) X XRZ, AAKRKSH, OOFERT
OARIAERE T D EDOLE .EEEE, TR R R ) AR TR, HERRNSH LK
OARDAELEDGE « TR « FFEFEZTE. B ALKt CEK 8 %)
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