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Measured Results of Lithium Ion Batteries Time Elapsed Characteristics

wmH H puE  ARE™ By -
Yoshiro HAKAMATA Daiki KATOH Hajime ONDA

Abstract: The paper describes the time elapsed characteristics of Lithium Ion batteries that are built and used in the
Battery Management System (BMS). The BMS consists of series connected fourteen batteries that are charged from or
discharged to a solar system constructed in the SIST campus. A program was newly developed and used to measure and
record the time elapsed characteristics, including cell’s voltage, current and temperature. The program has measured
Lithium Ion batteries voltages and temperature of the batteries every two minutes through this year. In this paper, the

measured and recorded data are reported.
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IC KB HEESEI AT LADOREH R E

Design and Trial Manufacture of a MIDI Playing System with a MIDI Sequencer and a DDS

#H Hm* il Aa* > K& HUS**
Yoshiro HAKAMATA Tomohiro HAGIYAMA Ryoma OHASHI

Abstract: The paper describes a MIDI sequencer program using a PIC 16F877 micro computer. The sequencer reads and
analyzes MIDI data stored in an FC-EEPROM, and it sends MIDI messages to a Direct Digital Synthesizer (DDS). The
DDS includes three sonic sources and was designed with VHDL. The operation of the DDS was simulated with the
ModelSim simulator. The DDS was fabricated using a Cyclone IV FPGA. A trial MIDI music player system was made,

and it confirmed to perform “Entertainer” well..
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Demand Responsive Transport System with Smartphone
— Smart Walker Assist System —

7 RiE*
Takeharu KOHRI

Abstract: I have proposed a novel demand responsive transport system with the smart phone. As a means of

transportation efficient in many municipalities suffering from depopulation, on-demand bus, is being realized.
However, it appears from being appointment vans taxi essentially, in convenience, there is a problem.
On the other hand, Smart phone, is equipped with a sensor function of many position detection function by GPS,

vibration sensors, and tilt sensors. Also, add functionality by application software has a feature that cloud

computing by communication can be easily.

Without having to remind the user, the mobile network and application software, the proposed system is to

realize the advanced network communication control of people and vehicles. It can be used like a cruising taxi

at any time. It can realize an energy-saving society.
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Development of New Electronic Study Materials for Built-in-System Programming Education

Based on Infra-Red Remote-Control Transceiver : Part 2

EREH
Teruo TAMAMA *

Abstract: Recently programmers for built-in-systems are badly off. Thus, fostering of those human resources at

universities is urgent. New electronic study materials have been developed for built-in-system programming

education based on an IR remote-control transceiver. Using those materials, students are able to learn

microcomputer programming as well as soldering technique and oscilloscope operation.
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Strassen D7 )L ) RALIZKHERE - ZEREATINFEOSZEIL

Acceleration of Double and Multiple Precision Square Matrix Multiplications
by using Strassen’s Algorithm

EAB
Tomonori KOUYA*

Abstract: Strassen’s algorithm is to accelerate matrix multiplication with the less numbers of arithmetics than usual
one. Although we can find many related studies to accelerate sigle or double precision matrix multiplicaiton by using
Strassen’s algorithm, papers to accelerate multiple precision matrix multiplication are not found. In this paper, we
estimate the performance of our implemented matrix multiplication program for any sizes of square matrixces, and then
unveil the special properties in case of multiple precision as compared with double precision.
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Table 1: FRFEEIESTTHIR OB EIRRR (F)) & R KM ZESR (% IMKL)

Computational Time (Unit: seconds)

Max. Relative Differences

nxn IMKL  Strassen Winograd Strassen Winograd

1023 x 1023 0.08438  0.08313 0.08531 | 0.00E+00 0.00E+00
1024 x 1024  0.08281  0.08219 0.08437 | 0.00E+00 0.00E+00
1025 x 1025 0.08719  0.13875 0.14 | 6.42E-15 2.68E-15
2047 x 2047 0.6575 0.785 0.785 | 2.99E-15 1.49E-15
2048 x 2048 0.6525 0.71 0.7125 | 2.88E-15 1.53E-15
2049 x 2049 0.675 1.135 1.185 1.29E-14 4.66E-15
4095 x 4095 5.2 57 5.69 | 8.55E-15 1.57E-15
4096 x 4096 5.22 5.51 5.46 | B.83E-15 1.57E-15
4097 x 4097 5.32 9.1 9.02 | 2.50E-14 2.39E-15
8191 x 8191 41.63 41.73 41.32 | 2.06E-14 1.76E-15
8192 x 8192 41.54 40.73 40.03 | 2.03E-14 1.69E-15
8193 x 8193 42.4 66.68 66.42 | 8.36E-14 4.86E-15
16383 x 16383 354.89 297.31 307.04 | 5.30E-14 2.18E-15
16384 x 16384 329.74 291.66 280.72 | 4.08E-14 1.79E-15
16385 x 16385 344.41 479.86 480.21 1.68E-13 5.12E-15

Table 2: Z{EREEHTIO L F=—2 7 Z b (2 i 128 H7, HL : £)

Vol.22,2014

nxn Simple  Block(16) Block(32) Block(64) min(Simple, Block) Strassen  Winograd
31x31 0.00161 0.00227 0.00155 0.00155  0.00157 0.00161
32x32 0.00175 0.00244 0.00173 0.00173  0.00175 0.00175
33x33  0.00189 0.00328 0.00443 0.00189  0.00217 0.00219
63x63 0.01414 0.01828 0.01844 0.0134 0.0134 0.01473 0.01484
64x 64 0.01633 0.01898 0.01922 0.01527 0.01527 0.01395 0.01277
65x65 0.01523 0.02187 0.02438 0.03359 0.01523  0.01602 0.01477

127 x 127 0.12094 0.14938 0.14875 0.1625 0.12094  0.10531 0.09813
128 x 128 0.1425 0.15187 0.1525 0.17125 0.1425  0.10094 0.08625
129 x 129  0.12406 0.16188 0.16813 0.20312 0.12406 0.11 0.095
255 x 255 1.06 12 1.215 1.235 1.06 0.7175 0.63
256 x 256 1.245 1.215 1.22 1.25 1.215 0.7 0.57
257 x 257 1.04 1.25 1.28 1.365 1.04 0.735 0.6025
511 x 511 9.6 9.71 9.61 10.02 9.6 4.84 4.06
512x 512 10.83 9.7 9.68 9.96 9.68 4.77 3.73
513x 513 10.02 9.89 9.97 10.44 9.89 4.92 3.88
1023 x 1023 107.78 77.63 77.8 79.36 77.63 32.02 25.57
1024 x 1024 213.09 77.77 77.72 79.51 AT 31.53 24.1
1025 x 1025 94.62 78.92 78.41 81.48 78.41 32.21 24.77
2047 x 2047 756.81 627.75 619.21 648.31 619.21 211.8 163.87
2048 x 2048  1679.04 624.86 618.87 639.71 618.87 211.19 155.67
2049 x 2049 632.74 623.24 625.69 640.84 623.24 212.79 157.52
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Table 3: ZEEEFITIMO~SF~v—27 A F (2 # 1024 47)

nxn Simple Block(16) Block(32) Block(64) min(Simple, Block) Strassen ~ Winograd
31x31  0.00777 0.00992 0.00777 0.00777  0.00766 0.00773
32x32 0.00852 0.01086 0.00875 0.00852  0.00844 0.00852
33x33  0.00934 0.01258 0.01375 0.00934  0.00965 0.00969
63 x63 0.06906 0.08313 0.08281 0.06594 0.06594  0.06125 0.06219
64 x 64 0.0725 0.08688 0.08688 0.06969 0.06969  0.06156 0.05453
65x 65 0.07656 0.09156 0.09625 0.105 0.07656 0.0675 0.06078
127 x 127 0.615 0.6725 0.6775 0.6875 0.615 0.39875 0.365
128 x 128 0.665 0.6875 0.69 0.7025 0.665 0.39375 0.31125
129 x 129 0.6275 0.72 0.7275 0.7525 0.6275 0.4175 0.33375
255 x 255 5.5 5.46 5.47 5.54 5.46 2.33 1.95
256 x 256 5.77 5.53 5.53 5.64 5.53 2.31 1.72
257 x 257 5.68 5.61 5.72 5.8 5.61 2.41 1.81
511 x 511 45.73 43.81 43.96 44.51 43.81 13.4 10.57
512x 512 49.71 44.37 4431 442 442 13.02 9.44
513 x 513 46.58 44.37 44.77 45.12 44.37 13.38 9.81
1023 x 1023 372.1 352.79 354.37 353.15 352.79 76.93 57.98
1024 x 1024 463.79 356.1 356.85 355.99 355.99 74.58 52.47
1025 x 1025 385.24 356.58 357.17 361.24 356.58 76.36 54.22
2047 x 2047  3122.48 2829.43 2820.16 2833.66 2820.16 454.02 329.41
2048 x 2048  3754.89 2845.7 2824.34 2859.24 2824.34 446.87 302.56
2049 x 2049 2933.26 2829.95 2835.54 2859.66 2829.95 456.08 307.05
Table 4: Z{EREHITHROM S Z L OEKRfEREAZE (2 4 128 #71)

nxn Simple  Block(16) Block(32) Block(64)  Strassen Winograd

31x31 1.02E-38  5.75E-39 1.02E-38 1.02E-38  1.02E-38

32x32 1.29E-38  7.00E-39 1.29E-38 1.29E-38  1.29E-38

33x33  1.31E-38  6.48E-39 1.35E-38 1.35E-38  1.35E-38

63x 63 1.88E-38  5.23E-39 1.04E-38 1.88E-38 3.97E-38  3.97E-38

64x64 1.81E-38  7.58E-39  9.59E-39 1.81E-38 4.55E-38  1.59E-38

65x65 1.93E-38  8.69E-39 1.34E-38 1.93E-38  3.24E-38  1.93E-38

127x 127 2.75E-38  7.47E-39  8.46E-39 1.16E-38 1.21E-37  3.58E-37

128 x 128  2.13E-38  7.57E-39  8.36E-39 1.04E-38 1.13E-37  1.70E-38

129x 129 2.67E-38  7.80E-39 1.02E-38 1.16E-38 9.11E-38  2.45E-38

255x255 4.56E-38 1.09E-38 1.03E-38 1.18E-38  3.32E-37  2.35E-37

256 x 256  4.28E-38 1.06E-38  7.39E-39  1.23E-38 2.55E-37  1.95E-38

257 x 257 3.68E-38 1.25E-38  9.48E-39 1.31E-38 2.73E-37  3.68E-38

511 x511  6.12E-38  2.02E-38 1.43E-38 1.19E-38 5.83E-37  7.48E-37

512x 512  5.46E-38 1.74E-38 1.44E-38 1.26E-38  6.18E-37  2.19E-38

513x 513 5.54E-38 1.77E-38 1.52E-38 1.16E-38 5.56E-37  5.81E-38

1023 x 1023 8.42E-38  2.12E-38 1.98E-38 1.55E-38 1.46E-36  4.58E-36

1024 x 1024  8.05E-38  2.12E-38 1.70E-38 1.22E-38 1.44E-36  1.85E-38

1025 x 1025  7.91E-38 1.94E-38 1.77E-38 1.63E-38 1.16E-36  7.91E-38

2047 x 2047  1.34E-37  4.33E-38  2.38E-38 1.85E-38  3.20E-36  2.25E-35

2048 x 2048  1.33E-37  3.59E-38  2.32E-38 1.83E-38 2.99E-36  2.12E-38

2049 x 2049 1.31E-37  3.31E-38  2.13E-38  2.16E-38 2.86E-36  1.31E-37

39
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Table 5: Z2FREFITHOM S Z & ORI RZE (2 #1024 H7)

nXn Simple  Block(16) Block(32) Block(64) Strassen  Winograd

31 x31 2.39E-308 7.80E-309 2.39E-308 2.39E-308 2.39E-308
32x32 242E-308 1.30E-308 2.42E-308 2.42E-308 2.42E-308
33x33 2.2B8E-308 1.62E-308 2.28E-308 2.28E-308  2.28E-308
63x63 3.30E-308 1.34E-308 1.55E-308 3.30E-308 8.06E-308 8.06E-308

64 x 64 3.53E-308 1.32E-308 1.57E-308 3.53E-308 9.52E-308 3.26E-308
65x65 3.24E-308 1.34E-308 1.28E-308 4.19E-308 7.48E-308 4.19E-308

127 x 127  3.64E-308 1.29E-308 1.61E-308 3.04E-308 2.12E-307 1.75E-307
128 x 128 4.20E-308 1.35E-308 1.55E-308 3.14E-308 1.83E-307 2.84E-308
129x 129 4.69E-308 1.28E-308 1.65E-308 2.71E-308 2.03E-307 3.93E-308
255x 255 5.66E-308 1.62E-308 2.59E-308 1.77E-308 6.88E-307 6.77E-307
256 x 256  5.49E-308 1.56E-308 1.81E-308 1.96E-308 7.60E-307 3.42E-308
257 x 257 5.50E-308 1.63E-308 1.97E-308 2.03E-308 5.98E-307 5.50E-308
511 x511  9.73E-308 2.06E-308 2.04E-308 1.77E-308 1.26E-306 1.44E-306
512x 512  9.65E-308 1.70E-308 1.86E-308 1.72E-308 1.28E-306 3.14E-308
513x513 1.01E-307 2.08E-308 2.03E-308 2.32E-308 1.53E-306 1.01E-307
1023 x 1023 1.61E-307 2.87E-308 3.22E-308 2.46E-308 2.65E-306 1.96E-305
1024 x 1024  1.61E-307 3.55E-308 3.83E-308 2.98E-308 2.67E-306 3.72E-308
1025 x 1025 1.65E-307 3.40E-308 3.47E-308 2.32E-308 2.55E-306 1.73E-307
2047 x 2047  2.06E-307 4.05E-308 4.39E-308 3.09E-308 6.56E-306 7.46E-305
2048 x 2048  2.17E-307 4.25E-308 4.54E-308 4.19E-308 6.30E-306 3.64E-308
2049 x 2049  2.15E-307 4.39E-308 4.39E-308 3.27E-308 5.79E-306 2.05E-307

4. #HRESBOFR
bR oFv—0FT 2 PDRER, WROZENRSoT-.

o EREHRICBWTHEBNAT 7/ L0EHEy—Y
U DIEEMENA S E ot E, e RE
BEARTH) A X CThiF AT Strassen 7 /LT Y X AD
BEMRETERO EBHEALE.

o ZERFHICBOTIE, TROZENHLNER ST

— RSB NS VL, TeyseT T
DALBRENTHS.

— Strassen @7 /L= ) A ALY Winograd O ET
N Y A LOFREHFERMOSTHATHD.

- WEREII-SVWTIEEbLbREOHELY 1~
IHTRERLTS.

SHOBEL LTH, KOZLBETLNS.

o BT 4 LV EBMIE—Y LT DRET LT XA
O fiE k.

o HAELHBMOELY BBNIZITS Fa—=v7
B O R

e GPU, Intel MIC D N— K27 777 L—4~D
1 FH.

SE
1) Swox AB. The GNU Multiple Precision arithmetic library.
http://gmplib.org/.
2) BLAS. http://www.netlib.org/blas/.
3) Nicholas J. Higham. Accuracy and Stability of Numerical
Algorithms. Society for Industrial and Applied Mathematics.
Philadelphia, PA, USA, second edition, 2002.

4) Philip A. Knight. Fast rectangular matrix multiplication and
QR decomposition. Linear Algebra and its Applications.
Vol. 221, No. 0, pp. 69 — 81, 1995.

5) Tomonori Kouya. BNCpack. http://na-inet.jp/na/
bnc/.

6) Junjie Li, Sanjay Ranka, and Sartaj Sahni. Strassen’s matrix
multiplication on gpus. In Proceedings of the 2011 IEEE
17th International Conference on Parallel and Distributed
Systems, ICPADS "11, pp. 157-164, Washington, DC. USA,
2011. IEEE Computer Society.

7) Intel Math Kernel Library.
software/products/mkl/.

8) MPFR Project. The MPFR library. http://www.mpfr.
org/.

9) Volker Strassen. Gaussian elimination is not optimal. Nu-
merische Mathematik, Vol. 13, No. 4, pp. 354-356, 1969.

http://www.intel.com/

10) S. Winograd. A new algorithm for inner product. [EEE

Trans. Comput., Vol. 17, No. 7, pp. 693694, July 1968.

11) &5, SR T, IR0, JLRA b T v oy —ik

FRAA~OIEH. T ARHEMRCE, Vol. 1362, pp. 38-46.
2004. '



i ) B TR R AL 2

41

FEAMETIIRFBROT 7 4 RESERE L L TORTITHOWNT

On the Dimension of Affine Algebraic Variety of Non-negative Matrix Factorization

mE et
Takeshi MATSUDA

Abstract: The purpose of this paper is to investigate the solution space of non-negative matrix factorization. In
this paper, we will deal with simple case of non-negative matrix factorization and survey the property of an

ideal in non-negative matrix factorization.
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The relationships between athletic ability of young children and activity or evaluation exercise

program by the caregiver.

BHHAFA D, fREHK 2, HRENT
Hisato TOMITA, Aki MATSUSHIMA, Rie OTOBUCHI

Abstract: The purpose of this research was to verify the effectiveness of on exercise program that caregivers have created for the

athletic ability of children. We examined the relationship of athletic ability of young children and the evaluation of the activity of the

children by the caregiver. The subjects were 179 children at three nursery schools. The exercise program developed by the caregivers

was carried out over three months. We measured athletic ability before and after the exercise program. Also, we gave caregivers a

questionnaire to at the same time. The exercise program significantly enhanced the athletic ability of the three-year-olds and four-

year-olds. However, there was no change in the athletic ability of five-year-olds. This result suggests an appropriate quantity and

quality of exercise for the developmental stage of children, is essential in order to improve athletic ability. Also, the evaluation of the

children’s activity by the caregiver, was closely related to the changes in the children’s athletic ability. Therefore, the items used in

the questionnaire are effective to enable caregivers to assess the changes in the athletic ability and activities of children.
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The effect of an exercise program that includes rhythmic motion on the sense of

rhythm and physical fitness of young children.

BHEEFAD, FHIENL2, L2
Hisato TOMITA, Rie OTOBUCHI, Aki MATSUSHIMA

Rhythmic exercise is generally performed in early childhood education, but the sense of rhythm is

rarely evaluated objectively in young children in kindergarten. The purpose of this study was to clarify

the effect of the exercise program that includes rhythmic motion on the sense of rhythm and physical

fitness of young children. The participants were 44 five-year-old children. In kindergarten, they

performed an exercise program that included a rhythmic motion over four months. Physical Fitness Test

of 6 events were conducted before and after the exercise program. Due to the exercise program, the record

of physical fitness measurement of five events increased significantly. The time of the jump of both feet

in a constant rhythm was shortened significantly. However. with both feet jumping irregular rhythms. it

was not possible to observe significant effects. This result suggests that the exercise program of this study

was to improve the physical fitness and sense of rhythm of young children.
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Designing a service utilizing product by the modeling of Function Supply Chain
—The service innovation of Goods Design and Manufacturing view point —

=R ORERE*
Koji MTHARA

In order for a goods design and manufacturing company to raise business achievements these

days, not only producing and selling Goods, but also leading to improvement in added value

which cooperated with service is required. In addition to that, there is a need to utilize the
findings of the research in the field of the new business of Goods + Service. This research builds
up the model of the service innovation based on the system theory and the structure of the

supply chain which refers to a flow of goods. Firstly it proposes the modelling of Function Supply

Chain in the case of incorporating service system based on the premise that a supply chain is a

chain of a system. Then it explores model elements and patterns of creating new services.
Key words: Service Innovation, Supply Chain, System Theory
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TLAOEEE, BEANBERFO AT LEEZFT LD,

HHNNy YA REL TWAEEREN DO AT A

BRI LD, OZH>OBERH5.
FvZUAMNBEDLILZAFRETDIANL Bl A,

HI-NUADADD ZHDr—ANBEZBNSD.

4. 2 RWHEFHY—ER AT LADET L
AIE TGS — A AT AODETALERETH
VAT LAEHRAER LI LTIZZFORREFE LD, B
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ICEBETAALEITS.

GRS — R AT LEERT HEE L LT, [T
# (Product Ownership (LL#% PO LB59)), AT Ak
il (System Design (SD LH#597)), HEREBM (Catalyst

(C LEET)) O32FFTZENTESDH. ZD32D%
FOMAEDERRAFIRY —E AL AT ADRRE R
ETHEEZLNS.

Thbbh, 2O3-59BRRGFAY— R AT LAOET
NERRET HHE (RE) EETHLH. MEfRY—r A
AT LOEE (EF) EFAME, M43DLIITRT T
EBTED.

[=]
ﬁfﬂf MAFE DATLEREH Bkl
i Product Owner| X | System Design | X Catalyst
VAT L (P0) (sD) (©)
BEREETIL

#4-3. WERIHAY—E R AT LHREET L

Wiz, AIEOBE L LICRERAY — R RT LET
NREBFOETELRVB{LHVAT LABHEIZEHLT
25, WRAHRAY—E AL AT A~OBHEFIL, KT
74 (Beneficiary (LL#% B L B577)), BERELAS 4 (Supplier
(S LW53)), =% (Others (Ot LH5T)) >3HF L/
5. Inbit, AREAANTLHURAT ARECERE
Llas.
MR (PO) HiEs R TE 5, 2 W MAOMAEH
RAHZENTEDHBEHFIL, BEZTHEE (B), Al
fad (S) LEnLso HE=3F (0t) D3HEY THA.

VAT LREE (SD) X, WBREMiSERE B AP RET D
BhEENUADANBEFTEHENH DN, ZEF LI
T AT LA ikatd 5 A, AR T AR (E % (45
DANEBEZOND. Fio, REOEHELEHTLHEIC
HY AT LARFHIRETHY, BEtShLVWEERHS.
ZFITHEVAT ARFHERELETH 0T, BESEE
(B), HhEfisHE (S), ZTLTHRIEWL O3E IO —
ARHDH.

BERER (C) TiX, M iEd (B) Liheftias (S
NHILTHEAMOHE L, ESMNEY—ERAD LS
i SRR CRAERRE (Fv Z7 U A L) ERHEELH
H.ELTZOHREG, BBRELSIFYHZVARNLRBEON,
SHELAXFFFVARAIERLEONMNILEST, VAT LD
WERRARDLEZLND. SEVHERE (O X, #
fEEiE (B), Hmeftis®E (), £ L THESRIICS
Wt 35BE1E, BHAETSHA, BARITSHE ©4if
DDTF—ANREZLLNS.

DE%, WEFRIHY—E R 2T AREEH L O
EHYTHI LR TELBHEORLLTELDHLE
4-1DE I B.



70

F 41 WRAHBAH—E AL AT APRTEER L SHE

BRNA N wamm || cazims | swesw
EIN Product Owner || System Design Catalyst
i;E;# (PO) (SD) (©)
HaeRHE BReREE BaeSnE
Beneficiary Beneficiary Beneficiary
(B) (B) (B)
YB3 HAEHIRE HeEitins HeEbtiaE
BEE Supplier Supplier Supplier
(S) (S) (8)
B=F SBEHEL BHE2RnE
Others B 9 Rt E
(o) (WSO EHEE) (B & S)
5, £&8

AT, WHFAY — RV RT LAOET MAREEITY,
BREELEVPDD BDIEME (BHE) 2RETDHZLEHNT
AR IDY—EARAVATAREETNVLERVIGSS
W DNZ— P - BEETHZEICE-T, W
—EAAL V) RN—a AIRDAEERBWI AT LSS
—VERERRTHILENTEALLEEZLNS.

FRBIIBNWT, VAT ARIHBREY TSI F=2—D
EFNMIH—ECABEFBNTAZEICEA—ERY
AT LDEFNALE FORE — RFEOERZHAMT
HIENTER RORTTLLT, BAHWAELTO
ETFNRE—ER L, EBROY—ERET L HRT S
ZEIEST, ZRETIZRVWEH LW —E R/ —
YEBRTH ZORY—FE/FAY—EADL /X
—arERDAHEMAE . &6, ZOY—E AL 2
NR—a YRE — R FERRICERGE L, ERRICA /X
—a yHEAIMT A LN, AMEORKBETHS.
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F¥FUARALEE, 7Oy F&BAODOFIE (7o
tR) ZETTHA B, HRTHY, FIRETHHIA
TOLRIZED VAT LAEH
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(1l siske, fibFk TTERDOY— v Z{biF) ~D7 7o
—F), t&iEmtt, (2010)

(2] H)shz TH—e 2B , TATRiERRE]
Vol.23 No.6, (2008)

[BlEmseik, TAT#HOMIE & Y — e A%, [A Tk
#43E] Vol.23 No.6, (2008)

[N FREE SO — R A 7 _X—2 a3 Do
MR WA T A THAE¥ &3] Vol.22 No.6,
(2007)

Vol.22,2014

[BINFEE, NRET MGE¥ot—v2{bonEs
RTE FNERS | AbpEerR R R RSP RS, 2010

[6lf / _R—vaicBitdE /) EV—ERAOBROER
LEBI) TASLV—va v X VY —FHE3E],
(2011)

[7]Ludwig von Bertalanffy “General System Theory”,
George Braziller, New York (1968)

[8] Chesbrough, Henry: “Open Service Innovation” ,
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[OLTAEPEtE TH—E R « A ) _— a VOB E FHiE,
EPEMEHIAR, (2012)

[10] EAREST, TH—ER2H A = RAAM) 4— At
(2007)

M)EA—F, (AYy FxzrP=7 Y7, BAEE,
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(121 B zm0s, TH# A7 L), atkERE, (1998)
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HA N EFL %28 & D L2 A C & KFFEFE 0BG

Examining Relationships Between Japanese EFL learners’ L2 Self and English Learning

S8 BE*
Katsuyuki KONNO

The concept of the L2 self has attracted attention of researchers of language learning motivation,
was introduced to the study of second language / foreign language teaching and learning.

studies proposed insightful research findings,

Japanese EFL learners’ language acquisition processes.

ever since it
Although previous

not many of them has discussed how L2 self is important to

Considering this, the purpose of this study was to

obtain empirical evidence of the importance of Japanese EFL learners’ L2 self on their English learning, by

comparing with the importance of intrinsic and extrinsic motivation.
university students to measure their levels of L2 selves,

result of regression analysis,

English learning and willingness to contact with the community of the target language.

A questionnaire was administered to 140

intrinsic motivation and extrinsic motivation. As the

it was found that the ideal L2 self predicts these learners’ effort expenditure in

It was concluded that

the ideal L2 self plays a significant roles for Japanese EFL learners.

1. i XC®IC

# 2 538 (L2) H1GHF% (second/foreign language
acquisition; SLA) ®O3BFIZHWT, Friicle L2 R B
SO ATHS L2 B (Dornyei, 2005) 23EE &h
TW5. ZE T Gardner (1985,2001) M4BT 5#HE
AOENEE-S1T (Integrative motivation) OFFAAAS L2 £ #H
OIESTEBZIBOEROBER Th 71228, ZOHE
ERICRA BB STEREAICHL TRBRSELHLOMN
IOL2BECTHD. MAHEME ST, L2¥EERHD
BEERE2FSRIC, TOEFEO2Ia=T 1 ICBEHOT
ATFT 4T 4 FELEYE, —BIZR Y720 &0 ) BRI
RS ORFETH D & 27 LT, BIER D 2 $iiE 0
RAGDH, YFHIBESHEa I =T A BEELERLA
ToH TR TIHZEDOIUER AL NG D Z L REEL
WEBZLNTWNT2®, FALANOHIROEEFEED
SRR ERVWEOHRHE KR TH- -

(Crookes & Schmidt, 1991).

—HT, L2 HEIE, BFESE=2I2=T(D—RATIE
B, FEEREVNEE LTS AESHEERERIZR
WEWI BVWRESEFEDRSHOBRTHLEEXD
HiaThsd. HEGOMNRICIIF L, HELTIBICET
BENORBHEMALLEEND Z LITML, BBIT LT
RHEBORDOEETIHRNEWNIEZ T LH D (Lamb,
2007). FO-HHESHEES T L0 LFEHT, Lo ENn
KO SFLEREICB T2 SHAIRZ S Z LA
kD LV AT, BRICEEROBEALEXS.

2014 4F 2 A 28 A5 A
O RANHER AMERT YA R

Doryei (2005) 234284 5 L2 B CEGROHAEAE, 3

DOBEHRICL>THRINATNS. 1| 2l L2 BEAD
(ideal L2 self) TV, HMEOL2ED) & FEiE0 L2
HE)OX v v 78z BIRIZL 5 EEFEH
WoOTERANET. BELT S L2, HlAE TR
EENUMBICAE TR R [EEFA T, HEBETRET
HHIFRE | R ENEYST S, oFY, L2 BEAC LI
HAED 2 BE~OX ¥ v 7O 5 - OIC KB E T
b, EWHFFATTHHLEEZDTEAD.

—%, L2 #EBHEC (oughttoL2self) &ix, L2HMHEAC
LAMRICHHPBEZEBRLLY ET5BOBBERTSH
A, LL, 20BE50BECIHWEOMFICELZ L L L
7 b LK ETFRENDZHT 4 TRERLBT LS L L
RERNSCEFNDILOTHD. FIZIE, mWBlIC [35E
BULEEEREARWE WA L EbNRTE I ENEEEED
ERHHETHLIHE, TOEBEBERICHL T4 7 bR
THACLEBNTHENTH Y, FAERELEOTLE
28BN HS (Papi, 2010).

ctid L2 #8858 (L2 learning experience) T 543,
HENORESCFERBICEELBE THY, FETHE
EEMICECERELTEZLRTWS. E0128H, 292
O L2HCER L EMHESRALZBBERTHS.

L2 BBOKREE2E 2 -HE, —Micd, LEEaes
HETHAHAZENEFEENTWS (eg, Ryan, 2009;
Taguchi, Magid, & Papi, 2009). F7-, L& Tk L2 #8A8
CIFHEBENOHFEICEL Y BETHAEMELRENATEY
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(Konno, 2011; 2014), HFEHER®EES—FTH 5.
Yashima (2009) #3uk~2 X 512, Iz IEHESNETHL 42
EDT~DE Iz iz WS HRERA A — P08
BRL, TNOHOA A— VRN [HIEH) 2RD B
LI ENTFGEOFH 2R L, #kiT 5. o0, £0
LOMREHICEY NHEBEFECHK ST oNS. BED
AATHLHECHDHMN, AL ITOEIC TOOAMN
VBT LWOAMICE Z bR D HEMESRIST T, ¥
BaBAETE0E LNV, s r20n88 L0, &
BAICE AL, [~CRB DI/~ 57-HI2] L)
AA=UHRRITDHEBESTITIEA S0, Domyei

(2005) ERTH LIS, AV By I T RY— Y
b, BxBABRAY U E Yy s OBGTEETIELBEL
TEVHEERVBITHEZLEEXITYH, I~IThY
o] EWVIEIBRA A=V EETHD Z NSNS,
LAL, L2 HEMEBEFEO Lo L5 2efldmkic, £
KETDHON, EWIHREHEVERVRIATUL RN,
L2 HCOEEHIEHINSE LOO, TNEFHRLTE
FANDRNC, EEAICARANFEREORHFEFT I ME L
oTONELIPLERTALERSLDLIES .

il Z L, L2 BARE i, BRI~/ X 512, Gardner
(1985) HMHEBT D HAMEIESIT, & Vbt 20O EEH
RS Th A6 AE (Integrativeness) CHEME (attitude) (Z
VS TEH S (Dornyei, 2005;  Ryan, 2009). £ D 7=,
MEIFEELERERE{ OB SHERTHSL LE
Z 51249 (Masgoret & Gardner, 2003).

—J, oG-S IHEe L i+ 5 L, Gardner (1985)
PIEET HEME S TSI IR EN R 2 TL 5. filx
I£, Noels (2001) IIHBEOHLMRERTHD, HE
#YAE[A (integrative orientation) & Deciand Ryan (1985) |
L ANREMEE-ST (intrinsic motivation) ' B EFEBHO
1% TR+ 200h%E, AL L ELFRTHRENEGEE

EXRE LB O REEICHBE L. BRELT,

IS RENEE S 1T 1T B BRETICED L - B (f 2 L SR
DFATHERL, AL EFREHETL2ER) 27075
ZEBHbMh Lol —F, EMENIE, FEREEIC
BILAZERE D b, AXA V3BT I 2 =T 4 ~OHFfhOE
BN E~DOTRIEG D72, 2O L6, Noels
IENEREIES T LREENICHBEBEFRESL S OO,
TITRAR IR DME A R OB ER T, fiE X8I
EEMICEDLAERIC, %#EXSERBICEObAHEX
{EAYBERICE S BR L T D Ll 7z,
INLOEEOEEREEICANL-ER L, 2 30kiE
HEvd 200 TEHESITONI-EEFEER) £, BAE
DHEFBEFERRICODRESEDLS LEALND. 2T,
AAOREBHEFIZIE 2 o OFT—A 0 H 5 (Yashima,
Zenuck-Nishide, & Shimizu, 2004). 1 DIZEVEFEHEND
T TOEIC 72 EQRFEEERB TRVER L -
20, TBMICAKLIEVTHIE, b 1 DITEFEABRE

Vol.22,2014

L THEEEMICIERT D AR D Z L ThD. Noels DFF
FIZBTHERAZFICERDY B3 &, §iE OERIC LT
HEPLSEFHMEOERD, BEOERICIIBESESE
DAI2=T 4 LEMTHIESRPRELBERETD. 205
2 OORGDHEREED L SITBRTBEONMNEEL A2
2TINEEFRDESI.

UL#Z8 LT BEEEaIa=T 4 MHREELA
WHIIE G, SEERIENE S L 0 LiBEvIc S oS
HERBIZOAAELEEZ LN TS L2EBASIE, FH8
Bt S bR ERICEbLEZ OO0 A E2 ZLERHD.
Noels (2001) O RfRAEIZT 5 &, L2 BEAHC L NED
BB ST OB IRNE, BEDOH DL L bFEE A
ODETOEBESFIIT L RE o %H 248 5 ATREdE N
H5H. —F, L2 BIEBEACAET L2 HOMRIL, Gardner
(1985) REET 2 HAMNBE ST LITRL B ETHD
B, U LR ER2EZZI6NATWS., 20710,
Noels (2001) TROLNT-HEMEESITORKE L RED
EmETRTZEbTRICELZONS.

ERRoZ L EBEE 2, Noels (2001) ({ivy, A/ Tk
L2 BEEENEMBE ST X AAANEEEOLEESE %
RESTDHTHS S, FERE LS EMREICE L8
HoOELELELEFRT500E2BIETS2 2 ENENTHS.
FRIZEY, WHTHAEANZLSTOL2ECICIRED L
IRBERVHDHDINEBIETS.

2. AEFIRE

2.1 Bm#F

AW TILE 147 2O B ERANKFAEE AN RIZHEE - o
EiTolz. BMEBRILEO—RKBFBORELYZHT HEHR
¥%, KEER, BREFROFMICHBT D RKE 1 FE4£0
HA4FEETHoT.

22 Tuh—h

ABFFE T, BITHIFRICHK S S HHEOT v — h&1{E
B ERLTTF— 4 OIREETo 0z, B3 BRIz
TIEL2 B L% - A HAEIE ST ICBT 2 REEZ AV
fo. Ei, FERRICEHLEZERE LTRBEFEED, &
23b A (CBD L 7= K & L TEBEES ~ 0 -
WH2oOREXHE L.

L2 B 222V Tld Ryan (2009) & Taguchiet al. (2009)
#BEI2OORE#ME L. ARE, L2BEEE 4
HB;a=.7cg, M3k HELXE-THEEZLTWSH
Sk, K<BBT ., THLERMEIDTHE,
PRI REBEZDRMICEZ DL 2RV &
L2EHFEHC IHEB: a= 8l:eg. [EAENOOMFFZZ
ez B8, WEOZBRIMLELLB-T S, [Ehb
ORENREEBIRBEF L BoTWDHOT, FILHEL R
T5.1) TH5H.

F 7z, NEROBIESIT EABHBIKSIT IOV T, &
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#% (2006) & Noels, Clément, and Pelletier (1999) # £# (2,
KOS5 REIZOWTEAENAIERT2HE L. %D
ST (a=.83;e.g., [BEFEOMEBEAIE 2 5 DTHE L
b.) [RFEEMBTIOBE LG, ), R—REOHEE

(a=. 84:eg., [BDOMEIZHIHLEEI NG, T4H
EREEDHLICRVIZVWEREI NS, ), BRAMHTEE (a
= .64; e.g., [HEHEEMHIRLRTIUTNTHRVHES NG
(BGEAMIRT 200, ELVMSLHIFBEIRTWS LS54
KBRT D06 )), HANRE (a=.56eg. [BRUVAHE
BYTnEBI06. ) Tk, Lo B X -0
5.1), EEHE (a=.68:cg. MEEIMBLTH, BB
ERSRNWE S RRNT S, ) RIREBELFETE0R
BRI DEEKIS L WO RN TS, ). ETEBLFYT5H
HEZH I IEXOEA TH Y, BTV LN+ 50
IRV Z & &R,

S O KEFHRER L LT, MEOFBBREEC
EEMICEb S REFEEH) L e Emicib
5 TEHEStLE~OBAM) LD 2 oOBERERJE L. @l
#HIL Ryan (2009) 22 FIZ4HA (a=.72; [EICHKE
DIFENR o724 LThH, fltfho & = A THREL R
THERS.) TR, HEBEOMME L THLRAE>TH
2.0 #FERL, BEAFHIZLERESRICHLCLYZ

KOFHERRLTWS Z L ETT. BRLEE~0OHRIT,

MEOANL LEFBHE->-TIaIazlhr—ar %HE
BREDRELXH LD ERTHETHY, Ryan (23
W 4THE (a = .79, [FUEEEL# - T, fhoEO A4
EERSBEbo TRl ) TH LEELY EFELFFET LN
T&hud, MEOAN L EMO BRI B TE AR LA
9.1) ARV,

HiZ, L2BC O ER L LT, Gardner (1985) (=
L DHEAE L FEAE (instrumentality) ZHIE L7-. AT#&EIL
BEEESBE X bOz i o =T 1 IZ YORERELIZVW DM
B, BEERIIRFEFEAPIEOXF YV TEOERFHRL LT
EORERZTWAONE M5 RETHD. A2 3HAE
(a=.38; [T & TT 22 HEEO L= It
DO, KFPOFFRIEOREERETY M), %#&FIX
6THE (a=.83; [HFBFEBOMBLRENEHIZOTDH Z &1,
FROX v ) THERIZESLDEBNES 0?2 HFkiEsS
1o+ 5 & XICREBELRRILOLBWETN?)) %, Ryan

(2009) #BEIZER LIZ. 2R bE2S9IICHAAT = &
IZEY, LLECHAADL SR EFLREICELTHSD
NE I MEBRIEAGREE 785,

2.3 FHEHiE

FROEAEETT 47— ML, 2 TEEOFZERNITIT
b, 24X, Zo7 oy — Mg TRV E,
FLTHICEEERR VW ER BN, i, BIE
~OBEEIE IR BT,

73

24 AT ik

T —Z DIV TIE, BEEKMOBMRM 2 BIET 5
OIS 21T 7. AT, AFEIZEB O THE
ZLLIEEBOPT, EFOEMN EORBREDKSIT LA
Tih & FRIT 2 O ERIET 52912, BRSO HR1TH
N, REMICE, BSERZMIEY, KEEEEHE
EH A~ A EREHE L, BHEEROY H, X
HRNPEBERA R L TUT200%RFELE-. F1Fh
DI ER EFELBOEREH RV IEL, AR/ RED
ST & L2 BEOZEAT OB ER~DEE 4 108
THZLEBEHHTHS.

3. HR
3.1 b EHE

#F 1 ZLREO ST I AW SR - B o R EHE £ 5
T, BHOZIEBEB L E 3.00 205 3.50 O & IRIFEY
B BUE A7 LTV 243, NRMENE & KBS E S H 0|
1£3.00 % TEIAER L eor. L2EBEBEOMEY 3.15 &
ZTHIEEBWDEREARVWEDL, 2EMICENE-ST1NE
WREHEB LIS AR, £, BEMAE Y, KEE
FRICEFMNLZAMZRBEL TV A YEERLS LS.

32 HEEFE LS oMEE

R2IIKFEFEE N, BEEEE~0HEM - BigER oM
PR AR, EEFBEHIIOWTIE, L2 BEAD,
PRERIENE S, R —HAR% & 58 HEBIBRICH B = &
AR ENT. NEATIE-ST, F—HHEE L2 hHoE
i, REBOEEHBAPACRENTH S Z EBEFDED
FERREEOLFHEMEZRL TWD LW B7E55, [F
—HARABEIARNBE STo—8Thy, #ZIT
Koestner and Losier (2002) #7RT L 912, BEICE-T
PR -ST L0 bR FRTHICREET A EER
HERTHS. L2 BAEEC L NEEEEHOBENS
b, BAAG AL, BIEOBCEREOMIZHDLF Y v 7%
HMbESELTWIEREL, KEEBIELL0BhET
DAEMEN R ENTZEE XD,

EEgtE & oz oW TiE, F—EaFE% L L2 s
B & OHEMNERD T, F— ROV TIE, %35
FEICEANNDORENRMNEEZ R8T, @Rt
SEbmNICEbY W EEZLFENEEARLTWS
EEAD. ZOZ b, AP KEEFY IR MEE,
ERdESLobICRHENA TS EEZ LN, [Ekk
2, MR L2BECAAT 513, ERfE L oMb
DICHEBMIC RS Z L L ZOBENLTRENRTWA, £
LOBESTERLEREEOPTOXF Y VT ENHIHR
AEBTLLEEL TRV, ZoERIE, AH0E
FicEiE ST 5 TV D FEEE L, HW3EAEE > THRMIC
EEtSICMbABEHARETED LD I LER
BLTWHEFZS.
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|
& B H ok HEHE
¥ N M SD Min Max EHE K
WIEFEEN 147 2.67 0.71 1.00 4.50 0.03 -0.11
EpE e ~ Dk 147 3.53 0.82 1.00 5.00 -0.42 0.16
L2 BEHED 147 2.6l 0.85 1.00 5.00 0.22 -0.18
L2 EiREC 147 3.15 0.77 1.00 4.75 -0.23 -0.13
P F BN 147 2.72 0.92 1.00 5.00 0.09 -0.28
Al — 1R AR 147 3.43 0.96 1.00 5.00 -0.45 0.17
A3 147 3.10 0.85 1.00 5.00 -0.37 -0.09
S EE 147 3.37 0.79 1.00 5.00 -0.19 0.17
e i ¢ 147 2.65 0.82 1.00 5.00 0.31 0.12
HEE 147 3.20 0.70 1.67 5.00 0.09 -0.53
18 BAE 147 4.02 0.65 1.67 5.00 -0.83 1.27
2
WIERFETE E BEER & OERE
MR [ N L2 3 L2 BifR .
S e o ttme mew  2EF O LER g yap
BEEESH 65 65T 46" 21" -A44% S5 687" 55 k. b
gﬁ&éhm st g 40" 17 aqm 4 g 5y 63
#3 # 4
WEFEBNHERE S L LIZERR o EEEt S ~0EMEEREK L LI BEER
KERFEED [E PR ~ D H ik
R?(Adjusted R? B p R?(Adjusted R? B P
Step | 38 (.37) Step | 45 (.44)
waE 40" .00 GO 26" .00
=R 317 .00 =R S17T .00
Step 2 .56 (.55) Step 2 58 (.57)
HEE 26" .00 R 147 .03
38 Bt .00 97 - E=K 25" .00
L2 #BED 247 .00 L2 &l -01 91
L2 BiEg2 427 .00 L2 EB¥EgD S0 00
Step 3 .64 (.62) Step 3 .65 (.63)
wEE 14 .04 HRE .05 45
18 B -.04 .55 HEE L1901
L2E®BEECD 24 .00 L2 #¥EC .00 .98
L2 B2 31 .00 L2 EAEE O 3400
P FE B 29" .00 PY%E i Eh .03 .50
) — 1R A TR B .08 34 Al — AR 34 .00
NGO -.03 72 BARR%E -.03 70
PANiDF kL -.03 62 S -.09 17
S -.06 31 e -.03 .64

Note. * p < .03, ** p < .01,

#+% p < 001

Note. * p < .05, ** p < 01, ¥** p < 001
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3.3 [BEYESHT

F#3HEBFEB L ERER, SRS ERAMEE
#& LB EENR S O B4 T, AR CHRY &
Sl 9 >OWMESTEROPTRS L, L2EEAD, L2
BEAC, T L THNREMIESITREEEHOF HRTE
EHRTHBEEZH. £, TNOLOERIZ ETIEARWA,
HEELAERTHERTHS Z EBRTRENT.

—K, 4 TEBES~OEMA ERITET, ST E
KA phsr 28 L Lo ERYR S ofRE R 4R S Hho
ARLERIC, L2 BEAC L F—HOHELRFEEL TR
BWRTHHZ EN otz £, BEELAERLTHE
HTHHZ ENRHLMNE T,

4. BB

ABFETIE, L2 BEACIHEARAOREEE YD X
ICEbAEDNE, BAROKEEBEHENBIET 2 20—
HERTAIOICLELRERTH D, HiLOFHREEICAD
L7-ERE (e, ®EFHEH) &, ERELHICEDIHS
TALMERE (e, BEtEES~0EMOBR) L OBEMED
LRGEE L7, EEFSHORER, L2 BEE CIEREFE
BhEERE~OEME VS 2 DORALHBERICHT
HHENBRTUNERTHS Z LRGN ER Tz, 2FD,
ERD 2 2T EFER LR TEHRLRWAROH
KIIBNWT, BIEL T ARFEBEYREGREAA—VL, £h
(ICESETRWER ZEIHERICEETCHLH EEA DT
o

—%, L2 EEECORBFEESHORELRTFRER L
LTREh. —#xiic, L2 BEBACEISERERE L
BUREA DD EEZ L (Papi, 2010), EFEVHEOMINIE
BUOMRNWEDELTEZLATND., LnLAahb,
AWFEOFRERIL, BARADPEFEFH L ED T,
ABREOHEBROL > LRLOVPLETH D AHEME TR
LTWAEEZD, BARIZBWT, REORELLEATD
HZ LR LITREROBRIZELHN> TS, L, B
FEHERTHDE, IZIEREXE~ORBAREEEDT, %
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B+ HZ0OEZFHRIIBBRIFA DOV 5 FEICHEK T D0

From Which Empirical Principle, Mathematical Structure of Quantum Mechanics Originated

BmE 8
Yutaka SHINBA

Abstract : Recently, it happens that the movement for the pursuit of quantum mechanics as one of the
general probability theories, looking for the information theoretical principle that decide quantum
mechanics. Also, we perceive that the quantum Bayesianic point of view diminishes strangeness of
quantum view for the world. However, no later than 1970, it is clear that general probability theory for
ortho-complimentary lattice logic is implemented by the linear operator theory on the Hilbert space, so

that it means quantum mechanics.

We reconsider the thread of derivation of Hilbert space formalism,

and what is the origin of that structure of the theory, in the timing of quantum information technology

and Baysian statistics age.
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Manufacturing of smoke tunnel for flow visualization around a vehicle

E- VAN

Shohachi YASU

Abstract: This paper has described a 3 dimensional smoke wind tunnel for flow visualization around a
vehicle. Students have completed a preliminary design of the wind tunnel which can be blown the maximum
velocity 12m/s in measurement section. In addition, this process can provide exercises for designing a system
and machining of the element of wind tunnel apparatus to meet desired needs within realistic constraints such
as economic and safety, problem-solving experience that incorporates the necessary elements for engineering

skill.

Key word: smoke wind tunnel, engineering design, practice, experiment
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Production of Tabletop Machine for Material Processing Education

HH BW*, NMEREE**, BEE*
Masashi YOSHIDA, Noah UTSUMI, Takashi NOZAKI

Abstract: We gave students the opportunity to experience working with plastic using our developed
tabletop deep drawing machine during class. The deep drawing press was operated on a desk in
the classroom. We investigated the educational effects produced by this experience. This class room
experience helped the students to easily understand the basics of the deep drawing process. A
bending machine was also developed to provide students with a better understanding of sheet
metal forming. It was light enough to be moved around easily, and could safely carry out a bending
operation on a desk in the classroom. V bending test using pure aluminum sheets was conducted to

evaluate the performance of this machine.
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The Internship Program in 2013:
Increasing Student Numbers in Career Education

WA 1, fEmEZTe, BRRKIE™S, FRAER IR
BRI ™S, KRS, #EEKS, HHEHE.

Tetsu OKUMURA, Yoshihiko HANADA, Takeharu KOHRI, Akihiro SAITO,
Takahiko MORI, Katsuko TOMOTSUGU, Hideo AOSHIMA, Hiroaki YOSHIKUNI

Abstract:

Our Internship has been introduced into the curricula of Shizuoka Institute of Science and

Technology (SIST) since 1999. This report presents the discussion about the preparation, the organization
and the results of the internship program conducted in 2013. In 2013, 74 companies in Shizuoka prefecture
were involved in this program by providing their own internship programs for 175 students and 105
students participated in the programs. The results of this program over ten years are summarized and its

future prospects are presented.
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Development of small type solar power generation system
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Aerobic Oxidation Catalyzed by Vanadium Compound
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Electrical properties of Nd-Fe-B sintered magnet.
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BEOAIEIZ LD HARHUAGIE 10~20%F2HE & 72 > 7= (e( L),

e & bz, BERED N LI SR O 28N & 7l
TUETH D), EAMIC o(L)FEE e RO HEGID %
R, HaEEE )RR EEZLNS, K3 IR
L7z K 912, e(L)JFimiE Fe-Fe # & & Eik2S i+ 5 o
W2 L, ctNdrmiEa L B(Nd) 2 & ek - ifi 25838 L 72 13
RSy, 2, HEREEORREEZBND,
RifiA B ZAETIIOTHORECH MB 2 -
BHDHI LG, FO—HBRRIRM, b5 —H0 ERHICHE
THEEZOND, 2 DOEEY, HM 2 OEHUEIEZN
10mQ L/hSWiow, FRMBRIRMICE 5¥M T, M1
349 400mQ LRI E <, ERER S IZE-HLTEY,
PR LR OELER TS0, FHICLS L0
EHEITE S, UG, X4 BREOSMEIRET L
Bbh s, RIAE & MO IRFT 2 5 & %FITRTE D
1005 LA n, Tibh, FHOKBRIRRTEOZN
D100 BETHD Z L i, MAHOFEERIC OV TELR
THEEENTHD, NI FES D EHfEESND T
EAT 7 AGEE, —HEMICERIRAETICHE N SN
IHMENRDB D, O b, BIRMIEZ Nd ZOTENL
T 7 ABETHD EHEHL TS,

# 3 AR RARSR

Uk pi/(€2 * cm) p/(Q + cm)
A 1.33x10™ 2.06x107
B 1.09x10™ 3.38x107
C 1.47x10" 2.50x107

(1)
S ol RFe &
e E
P / RFe 4B, (1)
e—Fe T

3 IETE’I?J¥ Nd,Fe;,B ﬁ'!ﬂ‘*aa’fﬁ &

Chopity

;\JL?;E;? HREG

MNd&E@%Mﬁ%?Tw
5 &0

A v E—& v ARIE TR R oORKRS &, EfRo
Ay & Ay BET B Z TR Uiz, iR K Ak R o

ML OFRIEICE LTt 4% &M Nd R 4R o i e
ATV, R A A E L, Nd i @ Dy @shnze k4
ExI-HWETOLRBORIELZITH HERH S,

HRE

FEUL L TN 7250 R R B R bR B S,
2 O SN THEE < OBE &2 Wiz 20 - i B TR
KEBIRE 7 — B — LBl E, %< OmBEomrmg
Z W/ HIF SRR OB RRIC R B3t LE T,

ICHR

1) EEFFi, AR, H. Sepehri-Amin :[Nd-Fe-B B
AR b A 0 & U7 AR (e | . BASIR
F43eE, 76, pp. 2 — 11, (2012)

2) (JR[HX)I. F. Herbst, J. 1. Croat, F. E. Pinkerton:

“Relationship between crystal structure and magnetic properties

in Nd,Fe;4,B”, Phys.Rev.B. 29, pp. 4176-4178, (1984)

3) WAk T&RMEHCBI 2T ELT 7 2MLOBE] |

A4 T I, vol.30, pp. 375-382, (1991)

4) KRS, B4, SAARME, WA BE, [#EH#A
YE—=H U RERIZ LD NdFeB F e B A 00 F SRR
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DNA analysis of food species using real-time PCR

e BF

At

Kimikazu SANO

A novel multiplex real-time PCR method was investigated to amplify the internal control PCR products
for quantification of mtDNA templates in order to quantitate the mixing ratio of foreign species eel
samples among Japanese eel samples. Two blocking reagents were also tested to improve the detection

sensitivity.

1. iz

AT o Ffadh DNA BEkE L LT, A EEY - X5
B YU TIH A L PCR & W, SAEEEDY T FIRAFEOER
Bitb1 A5 0 | Ok 285 Uiz V. AR C, S ERFR
HAY72 mtDNA « Cyt b 5T PCR H8g & W4T L, 14 DNA
BAMIETS-00oNEMEa Y ba—L(CTRL) & LT
mtDNA « COX1 @, 2 THHT HHHI TS TA ~—,VIC S
o—7 A5 9T, DNA AR AR, L0 EAEC
N RERAER L, EREICB O OREOM LA B
& iz

A EFERE R T T A ~— O B AFEESH~O IR RAES
AERMET D010, BARMESICHROICHESGT 270
o 7 REABERIT 7 4 T — FIZST THER LTh s, B
Az U _R—2Z NS HER, ¥ 7Ty 2 T 0 EER E
#HfEL /.

2. ERFELHE

B FE ™7 ) 2 hid DNA % B ACHE 7 - Ffhi DNA T 10 %
FIRFH A AR L, BRINFE DNA DR AR 100%~107%, 0%
By TR ER L B izt Ly —5 o b
(TGT) & LT Cyt b FEIRO/EFE A R RAITRIRT S PCR
TG =T —BLPT T ~—MIC FAM Tu—7%
fFHLE-LOICMZ, AEME= > he—L(CTRL) & LT
FoORHIZH@O X1 #8RTHT7F7A4 w—FBLOVIC
Fa—TEFERL, U FNAFA LPCRRIGEIT-T-.

3. BRBLIUER
3. 1 HEHay bo—ALZHAWEER

I ZTOH TN, 3 — o FE 100%, 10%0> 5 107,
It o HR A AR L L, DNA Btk 500ng #EM L=, H6E
i & C {l% Fig. 1 & Table. 1 (TR L7z,

* 201 3EEELRONE

tREETARY KRB TENER MRS

0.00001

5 10 16 20 256 30

Cyde
Fig. 1 NfEfE= b o—a%#H L7 @80k (500ng)
JL# A 2 PCR HihE

DYT

Table.1 #H#H 7 NizEits C il

5| © @ @ @ ® ®

Moo | B | BRIHER | BRMIER | BOWEE | RO | BAR

| il 10% 1% 107'% 107%% Ei
100% 100%

T6T | 26.6 | 33.4 | 36.4 | 39.5 43.3 | 45.2
Cr fit

CTRL | 20.8 22.6 23.0 22.8 22.7 22.3
C, fifi
R, &Y N TIRIEERR CHEA X ThY,
10754 > 7 F TR FHET, Sk H AL &, XBIWTHE
BN D (Fig 1). —F, #—4 v b (T6T) @ C fifiiz
BNTHIE 3 — 1 v S8 100%03 3% F RV Edi 473 L7z,
WTEME = > b 2 —JL (CTRL) BV B W o 7770 0 K i i A
b bHEFORENREEICEN IZIOY T EY 62
A ZNEEROE EDB D AREEEE L. ZhdMiES
— sy ANFEOWEERETE o, b L, YTAH
A L PCRBUSEIT I BRIC RER L Y £ DNA A
LTLELSTIEDICZOL I BRBERICR 2T TN
MmEEZN. ZAHERAEEE X /- LT, CTRL @ C, A
HIEDOAT Y X EMIET 5 FEE R L.

3 40 45 B0 656 60
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3. 2 BEBOER
Table. 1 B OEEE (1) XURATH LT
Cflim3Ex: L AC iz Rk 7= (Table. 2). ZHUTY 7
N OREZORIEEZ T H 0T 7.
AC=C,(TGT) —Co(CTRL) (1)
(1) A5 AC, i 4 3K ¥ (Table. 2), BB AR % 1ERR L 7=
(Fig. 2).

Table.2 HH 7 nicEitsd cE
#F | O @ @ @ ® ®
i
| B | BRI | BROAH | ERMEE | BONEER AA
7w i fE | FE 107'% 107% fill
100% | 10% 1% 100%
AC; | 5.8 | 10.8 | 13.4 16. 7 20.6 22.9
il
o =
01 -
001 -
|
0001 -
-
00001 -
®
000001 +
5 10 15 20 %
ACTH
Fig.2 ZHEFRRAREIBEFRAEO) T Z A L
PCR + C fE#% fiAR

FER, 10%H o TR B EDIEOY e
TIHIXTERES MR TE .
3.3 BAMIHTIERROEEDI INVToyZiC
X HRBER

S EFESE R T T A ~— O H AFEEL S~ IEFF AR
BEMET S0, B ARESICERMIZT =— ) 77
H7ay 2 RBELERLEY IhEFTATa vy TN
ZAHZEICX &5 MERN B L.

£ HEBUEH TIRONBR 100%, FRINFE 10%2> S FERNFE 10-'%ds &
HAFRE 100%& L7-. &6 /- $iEihii & C MofsR4
FNFN Fig.3 & Table. 3_;_._:_,1_‘5_1,;*:.

e

e —
01 g
oo
e ¥ S s 7
oo f/ e/
\ T ) \ JI: f
WAL N N X LY | )/
| vk | AN | | LI
o001 A A WY [ N 4
A \ U:H \ \ \__J. V \ I
T W s MC MO M W7 MO W
00001 W 02 @ @000 @
|
0.00001
000001 5 35 18

20 26 30 35 40 45 60 66 60
Cyde

Fig.3 #7n7uw 72X 5EuERE (500ng) @Y7
JL 4 A L PCR Baibg s

Vol.22,2014

Table.3 #HH¥ 7 NiBITH CfE

O] ® @ @ ® ® @

B | BCN | BRI | BRI | BR
Ei £ i it i ki filt il
100% | 10% 1% 107'% | 10

=l RANERNEE A I o8

FER, PUIE S — o o 2 3F S 10%OFRRBFNY 7L
ETIHEF—EIZL L BB 72 (Fig. 3). 10%LLEOY
WVCH, G EDORIR L I2> TV A, ZhiEmRYy 7
AR OPRRR LR IR TH I S, RIEFEHWICL
Lo TWARIZENRELLAL. LL, 107°%EHMIERAR
L 100%L D CHELZERLTAD L, VI NTuy
b L7 2. 00 EoREDR EATEELEELLN
7 i
3. 4 BREBOMER
Table. 3 @ C fiid & iR A 1ERR L 7= (Fig. 4).

Fig.4 SMEMBAFERGREEO Y T2 A 4
PCR « C, fifif it

AT oy hRELRWLERS S <, B ICRED
AU, DNABEIZCOWTEETALERSHD.

4. ¥t

REE Y b — 2 EHT2HFC L - T, mEHRICE
W, IBIFERMES B T 2, ¥ VT oy 7 2R
HLEEBRTIEI LA T 0y s L0 65 2.0 (SO
OFE LSRG,

5. BEE

ARRELEETT DITHT 0, RIGHIEY L HEEREZ B Y
F LB TR KR TGRSR S RE
i B O O 2 < OFEAT, BFFEE O ERRIZEE < B
HLbHITET.

6. BEXM

D) hEFRF 3F Ty Ff4dh DNA EUETE OB 58 ) i B
TRKE BT EAGFETR SFLhimsc@onn)

2) J.Morlan, J.Baker, D.Sinicropi Mutation Detection
by Real-Time PCR: A Simple, Robust and Highly Selective
Method, PLoS ONE, (2009) Volume 4 Issue 2 e4584

MBI | BN | B R
2 | 107% | 107'% | 100%

32.2 | 35.6 | 37.9 | 41.4 [ 44.0 | 45.4 | 46.5 | 48.2
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