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A Study of Methods of Instruction

——On the Points in Teaching Practices
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Abstract
I have gained knowhow of methods and techniques of instruction mainly through experience
of instruction for student teachers. Basing on it, I describe the points for the sake of student
teachers in this paper.
It is one of the most important points that learning readiness, intrinsic motivation and
motivation through collaborative learning are formed and maintained within and among
students. Student teachers have to recognize it. And they have to also raise and maintain

interaction between a teacher and students in any classes and any instructions.

*F—J—F
#d% (Instruction) — #FZHIF (Techniques of Instruction) — #{EFEFE (Teaching Practices)
BHEE AL (Student Teacher) —7fHE (Whole-Class Approach)  ffl%I[f5& (Individualized
Instruction) L7 1« #* A (Readiness)  Eif%-31F (Motivation)

U ALHRE TSR RO E AT et R MEFEE, Associate Professor, Department of Business and
Information Systems (Dept. of BIS), HIU
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A Fragment of Consideration of Aims of A Subject of

“Studies on Teaching Profession”

Tsugio KONISHI®
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Abstract

I discuss significance of a subject of “studies on teaching profession” in this paper. Through
it, I consider issues of pre-service education for teachers.

One of the most important issues is that there are tendencies toward decentralization of and
the lack of integration of the contents in subjects of teaching, guidance and counseling and
schooling of the teacher training course. It reflects decentralization of studies of education
toward human and social sciences as separate discipline. The subject of “studies on teaching

profession” has potential to solve the issue.

£ F
HEOBEFREFIZE T 25FH (Subject of “Studies on Teaching Profession”) — #(E 7&K

(Pre-service Education for teachers) — ZU#E#EFE (teacher training course)

U ALHRE TSR RO E AT et R MEFEE, Associate Professor, Department of Business and
Information Systems (Dept. of BIS), HIU
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BERAERRE O 2 BUBERIFRIEICXT 5
HoAlc DFRIFAF L LToOFAEORET

(T M

The efficiency of predictor as HbAlc for type 2 diabetes
occurrence in prediabetes subjects

Hiroki SATOH" Eiji YOSHIOKA'

e

B SRR RIS 2 BUBE R RIE ORITEBFETH 0, AIRCGEC K 0 IEFmHERIZBIE 2 RiAD
%—057C, 2 BUBE R CHER Lo U RRB & ST D, 2 BUBEIR I 1300 i A R B FIE L%
THEY A7 IRIRETH V [EE BT TOTFHRBBUEITHOILTWD, LinLied b, SR
BERIE DN 2 BIBEIRIFN ~DIHERIT T 5 TRIRFOBFHIH2ic R STy, 2ok 57k
Wk 0, AlEFk 2 1 LR BB RAERIRE 2 5t5: & UC3ERO 7+ a—7 v 7 %170, 2
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IRF IR, BERFMREE (2 REREME) |, HbA e fEIXIER, BESALREIRIF, 2 BUBEIRI & ieh g4
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Ko F
FESVRBERIA (prediabetes) 2 AUBEIRIA (type Il diabetes) HbAIc (hemoglobin Alc)

* LB SO R G WA R R WP R a2, Professor, Department of Medical Management and
Informatics (Dept. of MMI), HIU

HBJNER KRR ENEHER,  Assistant Professor, Division of Community Medicine and
Epidemiology, Department of Health Science, Asahikawa Medical University
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HDL, high-density lipoprotein

4-2. FBEORPITEEZ L &K 1 IR,
3EMOT 41 —T » 7T, 2 BUERIN A FIE L
- EE37 4 (150%) |, SESAERpE AT
108 41 (44.1%) , IEFIZEHE L7=F1X 1004 (
40.8%) ThHol=,

]' La < 4, oL
FF B ORTNmETE (L
(3%)
SEIBERRIR

(AT ) /' 374 (15.1%)
) 4 T
e OB R 5 B

10844 (44.1%)
| S —

1IE %
1004 (40.8%)

7 a— 7 7 B R O R RIE L 2RO 15.1% Thole,

4-3. 3 AL O REDIE N L AR— AT A
FOHIREM R 222 (D 13, 2 BEEIm
, BERAUERRE, (B0 3 RED L
D, WG, DASRITME, ZRERRFi A,
BEFFILEE 2 M) | HbAle EICHE 44
Wiz, NG 2 BUPERIG~ & MPERE A e
JET DIZHEY y, ZERGIRAILEETE, BETFIEL 2 Iy
D), HbA lc i Xl T - 7=, 2 BUBETRS, B
FURNEESE [ D— A T A AT B
HbAlcT#H2H, 55104, 5310.5,53104 %
Thoio,

4-4.3—AF A LD HbA le fEIZ K DHERERR
A bER 2 GBI 123, X8 % HbAlc
EIZ X 0 4 4307 X 0 433 U7 A4S HbA le fE
<5.0%, 5.1-5.3%, 5.4-5.6 %, <5.7 YeDXIHREHIT
FHLEI, 67 44,62 44,60 44, 56 £ T o7z,
BHCBT D7 4 a—7 v 7HIC BT D RER
FPRIE L, HbA e fH<5.0%, 5.1-5.3%, 5.4-5.6 %,
ST YHEIBONTENEIL6 4 (9.0%),7 4
(11.3%), 10 4:(16.7%), 14 £:(25.0%) T -7,
—ATA VIO HbAlEN FERT 2 E EHic2
P PRI RE 2 I DA A ed e,

4-5HbAlc & 2 RIBERINFEIE & OBdE A 3 (5]
) IRt EmETERSE L VAT Y
7 AT 24T > A5 HbA le fiE 5.7%04 L&
TEZBIT 2% 2 BUBERRIPFEIE DA » X3 441 T
BTz (95%(EHEX]:1.34-14.49, P<0.01), 2=
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IRFILBEE A 5T IS e C AR - & LT
12 AT I T EAT o TRER, Ay AR
3.92 TH Y HbAlc fiE 5.7 LA 2 OB FRIGIEIE
WK DML LT A ERIR 7 CTho7- 95%(5F
HHIX[H1:1.40-10.98, P<0.05),

5.5%%

AIEIOWMZEC, HANFESME R
F e 3 PR IEIEE LIRS 15.1%42 2 BplR
JRHIE L, E723— AT A 0 HbAlc fil
5.7%L0 FiE 2 BUBERIRIE S D A B R TRl
N1-THoHZ ENHALNERST,

B FRAUBERRIPI L2 2 BUREIR S & ibhERE
IEH ORIALE L, 2 BB RIATIE 5 5
U A7 DIFRETH V5], & 5122 BB & [F]
S CEIREE LA R AR TH D L S
TUW5[6], =512, DECORD (Diabetes Epide-
miology: Collaborative analysis of Diagnostic criteria
in Europe) A% 7 4 —DEWFIC L5 &, Hi5UH
BEPRIRITIE R & bl U COmAEsE Y A 7 53 1.09
~134 %, FELRY A7 M LII~1405TH D
ZEEHELTWD[T], —J7 T, AR
TEEFRRIPERIRE O 40.8%57 A 11 —7 » 7 HHf
I PERES IER I AHE Uiz, DLEORER K
0, BEHRBEREII TR A e TRk &
OYRRELGEDBLE) D FEH T AD BT
b,

AW FV N THES BRI O 15.1%75 3
AR ORGEBIEN T C 2 BIPERIS A RE L, il
FEOBFFERERI BN T, 3~T SEDORSEEE T
BEFRBERRIFE D 12.7~64.5%\Z 2 BRI D
FIEZ TR &y 4L TR Y [8-10], AL
IIFATIRIE L [FRRDFER Th o7, —7, TithE
REIEHE 2 BERIFFFEDEIGE 0.3~4.7%
LA SN TVAI8-10), L7z~ T, BEfiipk
PRIFSIE 2 FBERIRISAEL 6 LT U A 27 720ihe
T D Z EDASHT, 2 BIBERIFFSEE D
BSOS BRI APMERETH D = &
DRI S D,

BRI O 2 BRI~ TAHIE

& SR

F- b UCHF R T I01 T 2 22 inpE g, 2
IR B, HbA ¢ 7 & DRSO A

ZIVETHE SIUTUVLA19, 11, 12], de Vegt H1E
FT U E N xR E UTIZRICC, BEAmR
(I B ZENERFIEEAS 9.36 mg/dL, 2 FRFfHif%
IMBEEAS 29.33 me/dL #9025 & 2 FRUEFRIPE3E
JEY AT NENFI 23244, 1.97 85 2
&AL, 2RI ES KO 2 It b
EDO TR T & U COREREM A4S L7-[9],
Cederberg HIL7 1 > T v RAERIG L LT-H)F
FeAT T, ZEEIRFIAE, 2 IFTHIEC HUBEAE, HbATc
DOWOTIHENTFHINT-& LTERTHL Z L%
Wt U72[11], Heianza HIZHARNAE RIS E LT
9l CZEERRIEEFS LU HbA le DD
AN TRIR A2 25 2 L ZHE L
72[12], HbAlc 11ifZs 2~3 4 A O
HIEFERECH V [13], IMUHEE & i L CRFAE
DFZEDVD TR T BEMEOE VBT S HiE S
AUTI Y [14], ZEHEIRTS L OBARFIAEE & Hfe
LCEELETHIR T £700 25 Z N TAE
ND, LLRsE, ZhETOHRE T BIE
#72 HbAle 77 v A ZEIZ WO I
RODOPBURTH S, 51, HbA e EIFNFE
BT RN S D Z L b HE SN TED
[15], BARANDIZ XIS E UTE0 BT h
%o SEFA OFFERER L0, BIEERER
IO TIL HbA e fiE 5.7%LA A3 2 FilpEpR
JROFRE T 2 TR 20 5 5 2 EAvR
e S,

Ak, Rk JONEE R R 72 & OATEEEE
{bIZ K0 EEFVRIBERE I X E T E TIN5 2
ERTRRIND, AFFRICKY, Rt
IZEEND Z E DL HbAle (A BN
L, 2 BUFERIWFSERH 2 B & L7eARZ2EDd7
B DA ~DET 7= 72 Y A2 DA
TS RIS KT,

6.£&
T SRR R S il A 3 AR EISE L
ToRER, 15.1%03 2 BRI A FE L, ~—R T
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#2
I DTHFERE DRI LA RN— AT A RO AR
2R BE PR IR BE S BE PR Ip 1IE P for
(374) (1084) (1004) trend
FEls OF) 49+4 47+4 49+4 <0.05
Body mass index (kg/mz) 24.5+3.0 24.2+2.6 23.6x2.5 0.12
WA B (%) 24 (64.9) 67 (62.0) 52(52.0) 0.23
BRIEEDHY Ak (%) 24 (64.9) 77 (71.3) 69 (69.0) 0.76
EHEIEDHY A (%) 13 (35.1) 32 (29.6) 34 (34.0) 0.73
FERIFF RS A (%) 9 (24.3) 20 (18.5) 22 (22.0) 0.70
IAERA I (mmHg) 119+14 122+11 117+13 <0.05
FERERA M (mmHg) 78+10 82+9 7810 <0.05
WL 27— /L (mg/dL) 20733 213430 205+33 0.24
HERERS (mg/dL) 155 (101-223) 134 (89-195) 114 (80-182) 0.90
HDL-=tL 27 12— /L (mg/dL) 50+17 55+20 55+20 0.36
22 JE RF ML BE(E (me/dL) 110+9 104+9 101+7 <0.001
it e i WA (25 E) (mg/dL) 164+17 158+14 153=13 €0.001
HbAle (%) 5.5+0.4 5.340.5 5.3+0.4 <0.01
mifiE AEK (%) 9 (24.3) 31 (28.7) 19 (19.0) 0.26
FEETY AR (%) 6 (16.2) 12 (11.1) 4(4.0) 0.05
A+ (R
HDL, high-density lipoprotein
3
HbA e HEFRIF FEIE & 0O B8
HbAlc
<5.0 5.1-5.3 5.4-5.6 5.7< ﬁi:ﬁg
(674) (6244) (6044) (5644)
FEIRIE AE (%) 6 (8.9) 7(11.3) 10 (16.7) 14 (25.0)
TV, A A (95%EHEIXH) 1.00 2.13 (0.58-7.84) 3.20 (0.95-10.72) 4.41 (1.34-14.49) <0.01
EFI2, Ao A (95%EHEX ) 1.00  2.11 (0.64-6.94) 2.22 (0.74-6.63) 4.05 (1.40-11.74) <0.05
T3, A A (95K EFEIX ) 1.00 1.92 (0.60-6.11) 2.34 (0.80-6.86) 3.92 (1.40-10.98) <0.05

=7,

EF V2, FA, body mass index (BMI), FEFRIFFHERE, BLE, 7 /Lo —)v BB E 1§ TR
EFV3, 4, body mass index (BMI), BEFRIFFEIERE, BLE, 7 /Lo —/v EEIEE, ZZHERMERE., IGESME, Bol 27 a—L0 fHEiERS .
high-density lipoprotein (HDL)-21b AT 2/ Tl
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SDN #1351y FT—9H—EXHE®D
EEFFERT H5AXICEAT HHE
G T

Studies on the method to realize the cooperation between network

services and control plane of SDN

Motoi Takahashi*  Jun Nakajimat

25

OpenFlow % %£58|Z SDN(Software-Defined Networking)?23EH ST 5. %< D&,
BGFOSDN 7 —%7 7 F ¥ TlL, 7747 U4 —Aa— KT UoHREDORy U
— 7% —ERH, SDN 22> hr—F D APl ZFIHT 2 &\ o o — R OEHED LA HE
EENTND. £oT, Ry MV —27 RICBELZEELR Y U= —E AT T
IWEA DNZIBHT A28, G L —r bRy NU— 7 P — B RAFEEIRI B 21T
IBRICHENAE T 5. AT, WFmEEFAMA, *y N —27h— X[
BEERT LT L — LU= B REL, TOREETRoT.

Abstract
SDN (Software-Defined Networking) has attracted attention, led by OpenFlow. In many
cases, the existing SDN architectures assume only the one-way network cooperation such that
load balancers and firewalls use the API of the SDN controller. Therefore, a problem arises
when the control plane intends to work with the network services, as exemplified by the
circumstance that the network services are notified of the failures that occurred on its network in
real time. In this study, we propose a framework which works interactively and realizes the

cooperation between network services, and carried out its implementation.

F—— K
SDN(Software-Defined Networking) Northbound API  OpenFlow
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Hokkaido Information University

T ALHEIE {7 SR TR 1 R ST HE#d, Associate Professor, Faculty of Business Administration and Information

Science, Hokkaido Information University

23



24 =1
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1-1 HEOES
111 EEDRY P T—9T7—FFHF+D
EB7E & SDN

eSS, B2 XZERy bI—I AT
7 OEEITESR, Ry M- EITEL
WERBEZRIT TS, LirL, Av—F7
FDERRT—LE - 7Ty Ray
Ea—T7 4 U 7EROBRBZICE > TRy b
D—2 M7 74w 73N, Zhicke
W, Fy NT—ZERaX PR S—F
U7 4, SEMBRkNoMEL=IT, €k
DOFy NT—7 N @z LMEE R, F
R - EMEE EBT D200 RS
b CWwie., Fi, #EEOFy NU—7 8
oA T, EHEEMEARETHY,
Xy NT—27BEREHIETL e barg
RUOABEFTHDZ ENR—RETH-T=
o8It a—varo—
22 SDN(Software-Defined Networking) C
HY, KROVFRKTAr—F TNy NT—
7 OGS & B O EBNYECE D8
RFy hT—7 i e LTHAZED TS,
SDN& i, Xy hU—2% V7 b7 Tl
BT 27Dt kDBELSE S 2T A1)
EOEEL, v hU— 27 OFHM-oRE M,
EHEME oM LR TE LF - la v T b,
BIOEhsEBT5HFTHH[2] . SDN
ERTHERTO—>TH H0penFlow I,
kO y NU—rgmOa s ta—L7
L—y b F— B L — R 0EL, BoA
VHETx—ADA =T AbER L= (H1.1) .
A VET 2 —ANF—T Nl -2 LT,
ayvbeg—nNFlL—rEFEHRIZTE ST A
L, EBEORy hI—ZHI#Y 7 by =T
ERAATZ ERFREE e o T, ZhC K
DO THERDAA v F Ry PU—7 TITEHR
TERD o TR - REEZHEL R Y

Hehls M

FU— 7 HIEOERPBHFE L TND.

(YIroz7 | CetRcIars
@ | REANSEE ->  JHBROAPI

N—ROIF

Ak | HHBBOAPI, etc...

> OpenFIow@

@ ===

1.1
OpenFlow(Zxthiz L7c % > b U — 7 b

1-1-2 BE7F D SDN DR

BEFDSDNT —% 7 7 F ¥ iT—IC 381
HFTEZHRTVS (X1.2) [3][4] .
ONF(Open Networking Foundation)[5] (Z
5k, TV r—vabldfyialrbn
—/b LA Y DAPI% Northbound API, =
ra— b ALV TITRANTIF ¥ LA
V[ DAPI% Southbound APTE L CUv%.

Southbound API/F 3 AME—DIEHETH 5
OpenFlow 7" 12 b 2 /L|Z X B REEHE(L 3 HE D &
T %03, Northbound APTODAZ #E(L 31k &
BTy, BURTIEAEE, £x v D
— 7 R FEFEOBMC L > TR - 72 AP
PFIH S TEY, E Ok % 72 Northbound
APINEMAE L TWD. BE{FDNorthbound API
X, arbr—nbA¥YRBTF) r—a
LA IR L TRy B Y —7 OflEE#R %12
2 B TREF S TWa. LiL, *v
MO —ZRAR S AT L0y N —F F
EF V¥ FeRFBDLIE, £ ¥FTFR}
FIFx VAP TCRELEEARVIETTY
r—a UNBHTARERH LY —ERT
X, SDNa» he—I 077X r—ra
WXL T T A MTHEAETHIRETH
BHEEZ AN, BE{EDNorthbound APIN % <
IXREST(Representational State
Transfer)[6] % AV 7= Web APTZ F]H L Tu>



SDNZHERL T 2 % v k7 — 27+ — & 2 [0 A I 4 2 5 B4 2 ie

B, ThEIVTAEAL MMIERTH L
IXES TIIRW. ZOX RV TAEA Lt
EVE LTIV —ERAEHESTLH DI
Northbound APIIZ M 5 [h) DiffE & K 12 FE
BT AR MNETHD E BT,

APPLICATION LAYER I [
’ Business Applications

CONTROL LAYER

SDN
Control
Software

Network Services .

Control Data Plane interface
(e.g., OpenFlow)
INFRASTRUCTURE LAYER

Network Device Network Device Network Device
Network Device Network Device

B 1.2
BEfFD SDN 7—%7 7 F %
https:/www.opennetworking.org/images/stories/downloads/sdn-r

esources/white-papers/wp-sdn-newnorm.pdf £ ¥ 5|

1-1-3 MARBEDRFHE

BEAFDSIN 7 L— T — 7 TH5 [ D s %
EBRTH L EEZD.

WebE: ATz & % W7 H)&@fE

PEAEDSDN 7 L— AU —Z I CHBND
Northbound API}Z. RESTIZ X - Cikil =i
7=Web APIIZ L » CHEIEIN TS, Web
APIZ FIWCTH G Tl D Z L 25 %
el E, HITPIZ= X7 v a VY L ABEO T &
FaLTHy, 7747 bbb —NIxf
L TOHREBMIZHEZRESE LN D.

Web% 77 v b 74— L ETB5— LR
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DY TNEADTREEZTRWVWIZNE NS =
—APFLELTZ. Web L TY 7L # A AICH

BEATR DM & U CAjaxd s B35 L7,

AT DY TR MY =R L RR
YAERRTLEVWIWebD T —F T 7 Fxr L L
TOWeb” 7 7 & Web Y — R DO BIFRITEE

25

DoTELT, Webth— 3O REENEIZY 7
TAMNEEDZEIEARFETH .

LT, BV — T 2 EBT S
Comet[7] 72354 L7-. Comet CIZHTTPZ 1
FaLERHHL, Web7 I 0¥ b0l 7

A NI L TWebt— 33 L AR - AABEL %
REL, TEDOHA I VT TLARCRAEIR
FTILT, EEOFA IV T TH—bIE
WEEFET D, oAz ar IR—Y
7 LW, BEfFOHTTP Y 0 |k =)L |G
TEDLHEWD AV v FBHoTH, HTTP=
27 v a e R ST 5720 Web Y —
NDYY—2AEHEELTLEIRE, 14
70 MEICHERNASLETH Y A — Ny K
DI D RICRIBEN o T2,

Zh o ORBICH L THIZEE Lo,
WebSocket[8] [9] T# %. WebSocket Tl,
HTTP = k =L@ Upgrade~v Z ##H L,
Web 7 7 74 & Webth— 3] D (g ZHTTP
LR LIBREDaR I a RS fan
~YI 2 5. AjaxPComet & 1T H2 1,
SRpA—~y REHTIP2R 7 73 &5
ALIRNWEWIREDRH Y, BHEIIWICH
APIOHEEHED TN D,

’@‘&ﬁ% UT»&%A’K%WTF
WEMAEAT O BAEITE, axsvaBoT
ﬁb:w%ﬂﬁf@%%ﬁ&é&%zt.
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fERIBAFEZ & B Northbound API
THUr—irg i, 8DNa» bp—3 20k
V2l B L2 38 S 4U7= Northbound AP 4 i 1]
L,@%ﬁ%kﬁéTf)#*/a/p&h
BRI HAPICHEL T O FIERHS.
LL, wATFXoFRETIE, @ES%E
fEBNCB%E LT ide o3, ﬁﬁb?wt
TAVr—va rEEHTOBRCIEE, &
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Validation of Mental Health Improvement by Sightseeing

Behavior
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Abstract
In this paper, we verify an improvement effect of mental health by general sightseeing
behavior such as landscape viewing and hot spring bathing. In this research, we performed
experiments using some subjects in Jozanke hot springs region near Sapporo City. In this
experiment, we investigate whether mental health is improved or not by doing sightseeing
which combines hot spring bathing, foot bathing, landscape viewing and stroll. From

experimental results, it is revealed that general sightseeing behavior can improve mental health.
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LT MEnE) 23, IHRoBMmoxt LT 1
La] & BBl 2%, RELOBA IR LT

B X BRI TH D Z ERFER S (B0
T b p<.05).

—J7, WRABICEB O, WE7 7 —
BORADICK LT, WIHREORL SN E
THZENREIN, VT T RAERTINED
Mok LT, — R T A LA RBREDN R
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T 5 TER - A2 DOIRIERF 0 BAGIZ
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£ 3 BIHIEEICHT S ISR O

FHifE H SD EH AR B AR S
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R - R& BEZRE) D — D NVED -0.323*
ER DFEHRN—HE L 0.443%*
R EHLEXORN—HD -0.331%
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AL B —HN 0.323%
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M G5 Te.
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DENHZ EEFHENTHS.
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Euclid ® A.EriE, RSA K5, FRIKEGHEOEIVIZES T 5 —3552
o HE — BB

A Study on Development of Teaching Contents about Euclid’s
Algorithm,RSA Public Cryptosystem and Factoring Integers

Yuuichirou HAYASHI

w5

mR THEE A 2 TR OV ) OFOTic, KRS EEL Euclid DA PRk, BHOTEH
T 28R B 5, b EIC LY FREE RO TAREC AR B 585
BB L 7o FR A mM B2 LRI 5 2 &%, Euclid O ERRED AL A & i KOK)
B, - AEFEXDOMOBERE E 0RO T, OB E BRI E 7=
TR VTR SN DA Z PR L, B OMWEEZFLOBLEITIEHTEL L5105,

ARG TIE, LEOBAERE 2 C, Euclid AL, RSA WS, FERBOREICET 5585
AR BM R L, o007 LT XA L% CH+EBRE TR LERERZ 525, HHE
FRPSFAESNDEME L TOAEIEEZ D,

Abstract

In unit of the integer in mathematics A,there are teaching contents about divisor and
multiple,Euclid algorithm,application of integer. By using these contents ,students can
consider logically and express the matter related to integers ,and come to understand the
mechanism of Euclid algorithm and the meaning of the solutions of indefinite equation
and how to get solutions.Also,they understand the mechanism of diadic system and
fraction expressing by finite /infinite decimal,and apply the properties of integer to
consideration of matter.In this paper,based on the above,the author presented the
progressive teaching contents about Euclid’s algorithm , RSA cryptosystem, Factoring
and gave C++ programs to execute these algorithms.The author conceive that these
contents are useful for students studying informatics,also.

F—U—F

IR 2220k (progressive teaching contents), ==—7 U v NOAFRYE (Euclid’s algorthm) |
RSA H5755% (RSA public cryptosystem) . 2K %5rf# (Factoring integer)

LB TE R EIE R A T o« 7R A T« 7 FRHET 2GR Specially appointed

Professor , Department of Information Media , faculty of Information Media
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1 [FLC®HIC

IAUSDICmEmBHET T FA L IEASH
7z Buelid ® EFRIGIIAEREO7 LT ) X
LTHY, B.C.300 FFLHIZFEE =47z Euclid
DJFFHE 7 AmE LIRS Tn D, F Y
BTN B =T RO 39 ITRER
FEEE L T W e o 7o B B 72 3 HE Tl
XN TWD, ZOHERRIESEOZE 257
ERICTHY  F OB EURMN D b M
BA~OHER JFRE LD TH D,

Flo, 50, A F—Fy b EORFEIGIR
HELEOBEEX 2 VT 1 OFfrIC PKI
AT LEENE S AL, RSA BG5S ARE D
N2l TS, ZE, 1977 4 MIT
@ Rivest, Shamir, Adleman @ 7 /L — 7
BRI OTHS DAL T2 £ - T RSA
Wl LTWad, #%51EZ D& T Turing
“5@w2$)%ﬁébto:®wmfim

FHEEGHDO WA NWAIRVEESCERFEE NS
ROEREMEPENENTND, HLID
Bs BRI RE R T ENIT B E B
Tl S e 2 VT o IIHET 5,

Zl—iﬁf“ . Euclid ® ARk & AE R,

EEBEET L% 00O My 7 X aid

L, RSA K5 (ASRR0F N B fig Rl RE L2 B
THEMEWY BT @ISR T 2
DB BETLLDTH D,

2 Euclid BERREIZDOINT
ISRV DB ZNT/NFRE BN D5, B
ZAE, 24 cm. §t 18 c mOEFFEOIEH
N2, THERVIBNPHARNEIIC, L
LD EIFREREFICNT D & & AT
T TF A= MVOIEFBIZT TN ?
EVWHMBEAEE 2D & ERRAKEDE Z
WCHRICEDNDTEA D,

FE—HD

E AT, BIAIX 527 & 1147 DR RAK)
BERDDLE INFEFEATET 200K
DRI~ D T2 DFREEBHE L LD &
THEH D, ArFH3,5,7,11,13,17 Tk~
IZHl>Tup &, 527=31x17 ZRoT%,

527 =22.956-- 7202619 £ TTHRDM
HIETTH D,
wic, 1147 17 F£721331TH-T

1147 =31x37 %455, sbic, 37 &17
KB DI TF = v 7T D,

J17 =4.123..

B0 ANKFEEL Lnanz Eamo o 31
DIRKRAKETHL LT 572459,

PLEOEAECHE LT Y Bolal¥it, 53

6+2+2=10[ L7225,

—7J ., Euclid ®ABREEZMH - 728546811
1147 =2x527 +93
527=5%x93+62
93=1x62+31
62 =2x31

R4 EIOEN) B TH A, BREDDEO R

SEMET L LTS,

b a3 T17,37 %

I a,b DI RAKIE gcd(a,b) %R

% Euclid D HBREIEIHRO L 5727 031 X
LDEATE IS (Knuth,1972),

“on#Sa,b(a>b)ITE LT

Ela%bTHO, £ r(0<sr<b) 73

E2.r =076 T L, b=ged(a.b)

r0 251X E3.1297<
E3fS A\ #Fa«bb«—r ELICES
T B EAEAORWKRD XD kD
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HbD, t,s BE¥KLELT
Fl.t < a,s < b

F2.t=s72bs%ged(a,b) & LTHKT

F3.t>s Zpbifter—-s&lL . t<s 25
S<s—t L LTF2 RS

DO VCHDBEFIIERD X 52725,

#include "stdafx. h”
#include <iostream>
#tinclude <stdio.h>
#include <stdlib.h>

int main(void)
{ intabxy,i;
for (i=1:i=10;i++)

(
puts "HEAALTLZELY);

scanf ("%d”, &a) ;

puts "HEEL I —DAHALTLEZELV¥) !
scanf (“%d”, &b) ;

X=a,

do {

y=b;
if (o)
else
l
while (x 1=y); |
printf ("RAAKIE?="%d¥n", y) ;
}

X = XY,

Yy = ¥X,

return O;

527 & 1147 DI RANE % RO H LIRD
WY THD,

BFrae AL TlZan

09

527
Hrisdbo—o2ANLTLEZN
1147

RO =31

F 7=, LIST 4L =37 GNUCLISP # Hw»
Tatah 35 L kD L 5 IR O
L (recursive call) & UV 7=3E L WERE L 72
60

[1]> (defun gedivisor (x y)
(cond (
)
(< x y)
(gedivisor x (-
)
(t (gedivisor (-

)))

= x y) vy

y x))

X y) y)

91 & 104 OFRKAKIE E KD 5 FATHE R
IR DEY TH S,

GCDIVISOR
[2]> (gedivisor 91 104 )
13

2-1 E1~E3 O&E/ETITFIC
PMEEEND,

ged(a.b)=ged(b.r)

Bl
St
6
iz

(i) ged(a,b)=d tBZ,
a=da',b=db’ a b IFEWVIZELTSH, =
DL X a,b DIEEONKSs (1) 1d D

R D, b Ld o ThRiniEd, b



60 M

DEKFE 20 T ET D, E1 O¥ETCRE%
g &T UL, dixb,a—bg=r ORI

ged(b.r) ORFTH S,

—J7. ged(b.r) 1 b.r ORI

bg+r=ab OXRFKERY, d DRET
b5,

BB CHERIEZ FEIT L TH D,
BI1 1147,1071 OFREAIEZRD D,
HREDOBIEERD 5 BT %,

1147 =1x1071+76
1071=14x76+7
76=10x7+6
7=1x6+1
6=6x1

- ged(1147,1071) =1
D& ERADRY 3L,

ged(1147,1071) = ged (1071, 76)
= gcd(76,7) = gcd(7,6) =1

PLEE IR B, B a,b B A
THE 5, arbTEY . Bk

DWax, B, a=x,b=x 75, L
. ABRIEOEAE E1~E3 ZftiT 5.

X, >x,>-20 b, ZOREEEIm
FTHRTL, 7430 ZAAHEIET S,

a
b
R
¥

a=x,=kyx +x, O<ux, <x
b=x=kx, +x, 0<x, <x,
x, =kx, +x, O<x, <x

O<x, <x
0

m—1

xm—l = km—lxm 'xm+1 =

ged ('xi—l > X ) = ged ('xi s X )

i=12,---m-1 xm=gcd(a,b)
PLEZEI 1 OBE THR L THD,

s, BONDHORI{x ] 13
[0, %0, %5, x5, %, %5 | =[1147,1071,76,7,6,1]
& s loRs k| 1E

[kos ks ks heyu by | =[1,14.10,1.6]

INHEDOEDOERIZIZTE Y WI T 7 U A
BATWNDTEAGIN? &V EEIINEWT
SHIEAD, FNEBZELTHD,

22 EFab%x (i=23,m) TRD

TILEEEZD,
a=x,
=kyx, +x,
=k (kx, + x5 )+ x, = (1+ koky ) x, + kyx,
= (1+ koky ) (beyxy +x, ) + Ky,
= (ko + by + Kok ey ) xy + (14 ok ) xy = -+

KEEBEO x, OFR¥E p, LB,

po=Lp =k

P, =1+kik, = pk + p,

Py = ko + k2 + koklkz

= (1+k0kl)k2 +k, = p.k, + p,
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(p,} KOWLA AT

p pn lk +pn—2

hzfns &
A=Xy=PX, + Ppa¥Xpn
LTRTE D,
EN
b=x=kx,+x,
=k, (kyxy +x, )+ x4
=(1+kk, ) x; +kx, =

HEED x, OFREE q, LB,

9 :OvQI =1,
q, =k =qk +q,
q; =kk, +1=q,k, +¢q,

{q,} EROWHER A7,
qn = qn—lkn—l + qn—Z
Zhzfng &

blezqnxn+qn—1xn+l v .®
ETHETED,

O, Q&HFRIFINE TIEN S 2,

n=1 prx

(aJ _ (koxl + sz _ (pl'xl + posz Ly
b kox, +x, q4,X, +q,X;

D ST,

n—-1 FTRELT

ajz(pnl pn2j(‘xnlj
b Qn—l QH—2 xn

— pnfl pn2j(knlxn +xn+l j
Qn—l qn 2 xn

(pn ot D, 2)xn +pnlxn+1}
(qn 1 T4, 2)xn pall PR
DX, + D, 1xn+1j
4,%, T 4,4%,1

IS NGN A/ AVASR

BB, n=m DL&x, =0 75
a= pmxm’b = qum

BlziTa=1147,b=1071 DA,
k, =1k =14,k =10,k =1k, =6

m=>5

po=Lp =k =1

D, =pk +p,=1x14+1=15

Ps = Dok, + py =15x10+1=151

P, = Diky + p, =151x1+15=166
Ds = pk, + p, =166x6+151=1147

q9,=0,q9,=1,q,=k =14

q; = ¢,k, +q, =14x10+1=141

q, = g5k, +q, =141x1+14 =155
qs = @k, +q, =155x6+141=1071

1147 = x, = k,x, +x, =1x1071+76
1071=x, =kx, +x, =14x76+7
76 =x, =k,x;+x,=10x7+6
T=x,=kx, +x,=1x6+1

6=x, =kx;, =6x1

61



gcd(xo,xl) gcd(1147 1071)
ged(x,, x, ) =ged(1071,76)
ged(x,.x; ) =ged(76.7)
ged(x;,x,) = ged(7,6)
ged(x,,x;) =ged(6,1) =1

23 {p,}.{q,} BxAEWET,

pn pn—l :(_1)”
Qn qn—l
(FIE)
n=1 oLx, p=k.p,=¢=1q,=0
. pl pO — kO 1‘:—1
49 9o 10

n—=1 OLEROLOEIET D,

pn pn 1 pn lk +pn—2 pn—l

qn qn—l qn lk + Qn—Z qn—l

_ k}Fl pn—l pn—l _ pn—l pn—Z :(_1)”
qn—l qn—l Qn—l qn—Z

24 x, Za,blZoVTO1RKTET,
n=1 okx
—x,=0-x,-1-%, 7%
X, = qoXo = PoX; = qod — Db
n=2 O&x,
Xo —koX, = ¢,y — px, =qa—pb
PLEnS, AN THEEND,

(_1)” xn = qn—la - pn—lb

(RIE)
O, @zATITET,

il
[aj — [pn pn—l j( xn j
b qn qn—l xn—l
WiTH % L > TOE RS,

(%J_(m pn-lj_l[aj
Xl - q, 4, b
1 [%—1 _pn—lj[aj
(-1 p D
(e

x,=(-1)"g,a-(-1) p_b - -@

2-5 FEuclid ® B FRIEOBRFEOBEIEIT/ S0
JF DELD 10 EEEFR ORI D 5 {55 2 72
v (Lame OFEH),

ZAUTHES x,, X, X, % Fibonacci 85
YD T L TR T E S, F DOl
EaE—DonE LT 5,

8 Fibonacci i‘cﬁ(ﬁﬂ{ﬁc} BT

o >107 B8p 0 ST,
Bl 21X,

Jo=Fs+fi=fi+ 21+ f,
=3f,+2f, =51, +3/,
—87 +5/,=13>10'

(FF) Fibonacci %0 —fRTE L
1 k+1 k+1
=g —
fo= gt =AY

=(14+5)/2,=(1-+5) /2

IRk =5p+1 E{EA
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3+Jk }p

5
fo =g e} 2221

25

a’~11.090-->11  f°~—-0.090--
3+J_ . 3-4/5
2\/— 2.5
ZOEEGTI0P DLEETe D T sy
YR

FF. p=0 OrEITHLA,

p20 OLERRVIOLEET S,

J:OT‘ f;p+l =

3+J_ s 3=
N

3445 1 3745 3-+5
gt

>11-10" >10""

FoT {x} i=0,12,-m EHIEC

(L} ciEw, {f,] Lot s,

IO = x > f = 1
X, >x .k  >1ED
llz'xm—l_kml m>l +1>f(‘)+fi JFZ
ZZ = xm—z = km—me—l + xm = ll + ZO
2hHh+h=1h
TIT, 2, LRET B, B
ETCRT,
l/’+l _xm J-1 km J- lxm -/ +xm—j+1

>l +l]l_J(/+l+f f‘/+2

LiziioT, 22o0%kka,b(a>b) T

Euclid ® BFRIEOEE m 3 m>5qg+1 &
T5H, ZOLE,

b=x=1,,21,2 fsu >107

sdog b>q MELY N,
ZOxHEITlog,b<q MHIX, m<5q &

%o ko T ERREOERKLS] log, b T
Bxxohd,

L, [x] Ex a5 oL
HY., x=log,b 7eDIlEb D WikkhF#RT,

[log, 1234 | =[log,,1.234+3] = 4

3 Euclid ERRiZ&EFELERX
REFTRXDOFHE~DIEHEE 25,
31 AR ax+by=d - - ®
D—fEfif a2 RD %,
@4 b otk d 7 ged(a,b)
DIEE L 70D 2 EMLEA+TH D,
W, d=gcd(a,b) LT 5,

Euclid ® A%z T 24 O@005K
oL D,
x,=d= gcd(a,b)
=(-1)"q,_a+ (—l)m_1
a=dd,b=bd <,
ZoORLEO@NH

a'(x—(—l)m qm_l)
=0 (-y+(-1)"" p, )

a b IEREWVICETEND

x=(-1)"q, +b

pm—lb
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y = (_l)m_] pm—l _a’t ©e @
(t: BE)
IR TH D,

P2 AEGRA
— iR E KD %,

1147x+1071y =1 @

m=35,p, =166,9, =155
a'=1147,6"=1071
ZO®IZRATIT

— AR

x=-155+1071¢,y =166 -1147¢

3-2 . KoL D IZITR R o TRk
iz RO A TFENRHAH Cali, 1983).

a=x,=kyx +x, 726

WA

@z NT2-1 DO 1 DR Z KD 5,

ky=1k =14,k =10k, =1k, =6
Ehd Dk

R R I
S b
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0 1)1 =10y 1 -1
[1 —6}(—1 1}[—14 15}
0 1) 141 -151
:[1 —6)(—155 166]
_{—155 166}
* *
BikfiRlE x = —155,y =166 TH 5,

4 Euclid ERgEE ELE

Euclid AFEEO D G555 0 BB
DT %,
4-1 1147.1071 OHBEOSRRER %
Bt 2,

1147 =1-1071+76,1071=14-76+7
76 =10-7+6,7=1-6+1

INZESBUIRMT S &

1147 76 1
=1+ =1+ 7
1071 1071 14+ "
76
=1+ 11 =1+ 11
14+ 6 14+ ]
10+— 10+——T
7 1+—
6

—fED a,b DFEHIX

NP .
b x X k1+ﬁ
X
:k0+ 11 =
k +
k2+fi

:[koakla"akm—l] EEL

T 21 TR T HIREDORERY| D
HH LU CTH D,

EofFTH ﬂ=[1,14,10,1,6]

1071

7o AT RO M RE TR &
NnNa, LY I,

RO B EUR B S 5 25 0 2
Bl 20, N2 %5 R

1
\/§=1+(\/§—1)=1+1+\/§

=1+

=1+

|
2+(J§—1)
|
]

=[1,2,2,...]

2+

1+42

L7p0 MRS ER L /0B,
FENLATE OB T MERRLE S H0 T B &
b, WHED LD,

\/_:[1’2,2’...]:[1,2'} AR R &

V2 BEEETHDZ L ORAETH S,
1+J§
2
CORITEEL EMIIN, T —1-1=0
AW TIEORTH D, RERT L &

42 7= DEGHRMZE XD,
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:[1,1,...]

4 1 X Fibonacei 2551 i b=
po=p=1 p,=p, +p,, ZWiT
#5101,1,2,3,5,--- (2B L T\ B,

HNOEE1DOIELNRME ABCDE (1)
KEDT\Aﬂwz% A By

BE \tHEMETLICAEZ F L+hid

EF=cos£ BE=2cos£
5 5

AB=AFE =1

BE_AB ., o, 1

AB BP BE

BE=BP+PE=BP+AE=BP+1

C D

1 EATBOX AR

S BE=14—
BE

Tfg—R

r=1+l &
T

IZTCBE=t LBIX

7Y BE ORIREEkKIZRD,

145

2

BE =

ELAEOERIZZ O ZFESTTE S,
wIiZ, BORTEOERIEE#ZEZ 5,

BE =AE-1+BP
AE =BT =BP-1+PT
BP=QT =PT-1+UT

ZHUILL RO X 5 R EERE S BT D,

BE B 1
T_EZBE:H_:HE
BP
=1+ 1 =1+ L =
1+L 1+ 1
BP 1
PT PT
ur
LoT, ti3EHHELELRS,

5 RSAKEERIZOWT
RER2ODFEE p,q ©BOTDEN %

EHTHL, F. (p-1)(g-1) LEVICH

BB r (AO58) 2 BATE, N,r
ITARRGEE LTAMEND, WE, BiElks
nicdExX (CEX) Za kL35,

5-1 a’zb(modN) ERB b ERD,
TNEREELET D, ZEMIIRE3Ch 6

TLDBEIL a RO FNETHRET D,
Q© =79, AFH#EN 2HZKESWEL. p.g
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RO D, T ORKBG iR w72
W (ZHAREH]) &Ml EA =

TS 2 OIEXREREN LS, Zh
73 RSA Bi 502 eVt REE L TV 5,

@ rs= l(mod(p—l)(q—l)) Al 7= s

BT 2ETH D, Zhnd pog.r
HRD,EZXh Zs FLENI
B 2RISR 2 KD D,

b = (a" )x =ag” =a'= a(mod N)

ZHLT, todlEXa®ziGs,

RSA W75 R B 2 AV G O 50
Whx 52, 5-3ICE LD TEL,

52 REFFEAX ax+by=c »EED

Sfebizid, ged(ab)|e BEYEHZ L
ISR TH D,

GE) HEEFIIHA LN TH D+ RIFIE,
n= Min{ax+by|ax+by > O} S A

ax+by=m &2 58 m I n ORI
iy
a7 &, m=ng+r

as+bt=n

0<r<n

ax+by=m

r=m-ng=(ax+by)—(as+bt)q
za(x—sq)+b(y—tq)20

nOEIENGr=0%872%,

a=a-1+b-0 b=a-0+b-1 X-T,
a,biInofE, 2FV ., nika b DK
THDHNO. d=ged(ab)PRFEIRD,
n<d MG niXab® 1 KESas+bt &
REINTWENS, dDfEHERDId<Sn

L-~T n=d
LER-T, d=as+bt Tho dofE
BebabolkiEGTEIND,

5-3 iz, Euler ®EH, Fermat O TEHIZ
DUNTIRR B,
1226 N EFCOHRKTN EARWIZE

7o DOEH A Euler F%s‘ﬂiféfcgo(N) EWn o,

pOFEE LT e(p)=p-1EHLNTS
b, q bFEETN = pg 72 IR D 7

o(N)=(p-1)(¢-1)

OO
iz 5, 105 (N =1) £ TOET p,g

Wiz nEn(g-1).(p-1)ET>H %

AL

<

(V) =pa-1-(p-1)-(q-1)
=pg—p—q+l

(p-1)(a-1)

(BEuler ®EH)

B % m | %% a T ged (a,m) =17 61F
a’™ = l(mod m)

GE)  {x, %y, x, ) & EmIZBET 5 REK

FRRET 25, l:(p(m) D& E, ax X
m & HWIREEND

{ax,,ax2,~~~,axl} T EFBERRIR R E 72D,
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(ax,)(ax,)---(ax,) = x,x, - x, (mod m)

a'xx, --x, =xx,-x,(mod m)
(xlxz-nx,,m):l
o d =a"" =1(mod m)

(Fermat O CHE)
Euler OFEBTN=p GE¥) &L

p(p)=p-1En6. ged(a,p)=1DL %,
a’”! El(modp) N AIRVASN

fep. x=1(mod p-1) 7o

x=l+(p-1)t &2y

a' =a" = (a”" )t ca=1"-a

= a(mod p)

5-4 M SMEEDF RO Z BRI D,

ged(r,p-1)=1,gcd(r,g-1)=1

2P HIRO VIR ETT AT &>,
ru+(p—l)v:1

- @
rx+(q—l)y:1

ZDORNG
(u—x)r z—v(p—l)+y(q—1)

ged(p—-1lg—1)=d &3,

FE—HD

d(u-x) &2, koT, kORES
T UaR & Fr o,
(p-Dw+(g-1)t=u-x -+ -@
ZORERE W, t LTS,
u—(p-Nw=x+(g-1)t=s L BIFIE, s

MKRDDHDTH D,
NP r 2k LT
rs:r(u—(p—l)w)
=ru—(p—1)rw
=1—v(p—1)—(p—1)rw
El(modp—l)
rs:r(x+(q—l)l‘)
=rx+rt(q—1)
=1—y(q—1)+rt(q—1)
El(modq—l)

L7zdv» T,

rszl(modp—l)
rszl(modq—l)

ros CEERIRIAIERE (Z / (N) Z) o317

HFEICET AR TH S,
5-3 CHELZZ LD

a" =a(mod pg)=a(mod N) & 720 fit

LS (2, 1980),

i 3
NI FNFNN=143,r=T7 L3 %,
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CE30) Ha=5 &5,
&, KSR

a =5 =78125
=546x143 +47 = 47(mod 143)

INEfRH L TH LD,

ET. AWMN 2 FBRESET D,

N=11x13 Xk-»7T, p=1lq=13 LfEE

ERSR

F 2T, REFEAOPKE D,
Tu+10v=1,7x+12y =1

Z % Buclid ® A EREE O THEL,

10=1x7+3,7=2x3+175

1=7-2x(10-1x7)=3x7-2x10

T u=3v=-2
12=1x7+5T7=1x5+2,5=2x2+172 5

1:5—2x(7—1><5)=3x5—2><7
=3x(12-1x7)-2x7
=3x12-5x7

Lx=-5y=3
b, RORNEFERQOEHED,
10w+12t=u—x=8
COHRADORFRMRIL w=-4,1=4
LoT, BT L8
s=u—wx10=3+4x10=43
477 13103 T2 oK k72 D,

47" (mod 143) X Mathematica TEHE T 5

L Mod[47743,143]=5 & 72 %,

6 FRBOHE

5 Tib~_7z &0 RSA K52 L) 7
FRPMIEL 72D, D XD R ERERT D
TeOIZIE, & DB BB RO 5 2 &

WLEE L 75T B, 295 LTCEBOHEN
BHELRD,

6-1 HnilddHRECHERLT, BM
&7 Eratosthenes DfFEIT, n BLFD
T RTOFRHTORN B E2HT O TRhFER
Moy, 25 Tk XL, 1<k<n,

ged (k,n) %% 5 FHRIRHLIZ & 10 HEAT

BOB[HEUTERS, 2 1En=10"

m = [\/ﬂ & LEHERBII A LB £

VSR = A AN

SZloglok =5log,,m!

k=1

~5log,, (\/Z(m'”“/z )e_m)

m=10" © L X Of111.27172x107 L 72
V. 1 [EOEBREOFEEFHE N 100 &5 D
1Find L LTH 40 BENND

RiZ, Fermat O/NEBLZ W ER &
% (Fermat-test), 583 Tili<7z L 9T
Fermat OEM [ n3FE870 61X

a" =1(mod p) MKV ) @xﬂ.%
a" =1(modn) AELY SEF RV and
UL, nIZFHTERY) 2D,

a(l<a£n—1,gcd(a,n)=l) A N

—

TEC, o' =1(modn) RV SLOINE D

MR P2 n e E 7 D,
ZOTNTY XLEDRILLTZODN RO L
5 72071 (Miller-Rabin 1) TH 5,

62 HEzxohlnhafld2, n—-1%2



70 B

TEIVY-T, n-1=2"-d (dix#%) &
b s,d ERHD, £, HERESEE %
ELTEL,

MR1. 2<a<n-1 THH®HKa (K) %
SV MBS

MR2. adzl(modn) Thdin, £iZ

a’?=-1(modn) 725 r(0<r<s—1) 7

HDDHMRD, BT 1L FE & R,
RTHE TERE & R,

MR3. k[EI{T-TlE 3% &AL, n 3
BB THLMRIZ2YUTTH D &
T 5.

ZOTNTFY XALOHIEZ R THD,
A FEHE T ged(an)=1ET5.n-1 %2

TEYE T, n-1=2"d diFFHKLL
BHo ZDEE, RO ENIKY LD,

i n PHEREROIFZLOBET, RO
(D), @DWT IR SE2,

1) a= l(mod n)

2 o= —1(modn)

GER)  n FFEEENID

Fermat EH LV, o' '= 1(mod n)
d'=a" = (azﬂ'd )y =1kva ?=1%

Fixa =-1Thb, ML, Z/nZ 1%

G720 5 (5-556(@;5617‘:@:550)\

2

145 x=1FkiEx=—1=—1 2%

X

Tfg—R

DSTOMETHES, L. ab ‘=-175(©)

BRI, £, o T =1k25HE, WU

HMimARIT TN, ZoLkE,
T 5 s 2V s P =1 BB,

| = REAY,

miz

i, a®“=a’=1(modn) £ 720 . (DI

WEORHRIZ, (85 ae(Z/nZ) 1HE

L. D,@QD GBSzl 02 b, n
IFERETHD Z i D, TRNERBEIC
AL, HET S 0 A Miller-Rabin 5 Th 5,
o7 AAZBNT, n AT
HHITHLPb LT, HAEICH LTIER
ThHhHEBSTHEE FIMERITma 27
THHIERGPoTWD (I, 2002),
Lo T RITEIEEZZ< 375 2 L THE
DEYEMEEHTHZ LN TE D,

6-3 MR1~MR3.O7 L =Y Xh% VC++
TECERD XD BRFEFEL 725,

/] BEHHETOS S Locpp 1 //

“stdafx. h”
“stdio. h”
“math. h”
“cstdlib”
{ctime>

#include
#include
#include
#include

#include

int main(void)

a,z,y,p, W, yy ww probability;
srand ((unsigned) time (NULL)) ;
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printf "SLLEDFHEAAL TSN
¥n");
scanf (“%d”, &n) ;
printf "EHZEAAL TSV,
scanf (“%d”, &k) ;
x=n-1;
dd=s=r=0;
while (r==0)
{ dd=x/2;
s=s+1;
x=dd;
r=x%2;
}
a=probability=0;
for (int j=1;j<=k; j++)
{
a=2+rand () %n;
yy=pow| (a, dd)-1.0;
y=fmod | (yy, n) ;
it (y==0)
{ probability=probability+1.0;

continue;
}
else
[ p=s-1;
while (p >= 0.0)
{

z=dd*pow! (2.0, p) ;

ww=pow| (a, z) +1;
w=fmod | (ww, n) ;
if (w=0.0)

{ probability=probability+1.0;

break;

}

else

p=p-1.0;

}
if (probability > 0.0)
printf "& n FRMTIT . COHEN
ROMELEFAW TY.
¥n”, 1/pow! (4, probability))
else
printf " n [FEMHMTT . ¥n"):
return (0):

BFER=29 k=4 0LxEFERTHE,

U EDHFHEANLTIEZ N
29

FE A LT EEW

4

a=16.000000

y=0.000000

a=7.000000

y=0.000000

a=13.000000

y=27.000000

w=2.000000

w=0.000000

a=2.000000

y=11.000000

w=0.000000
probability=4.000000
¥onlZFEH T, ZOHENBLIERIT
4 0.003906 T,

COEECIXEETCHETERWESIX
AR L LTW5, BRI E o]
HETH 0, BEOHE LSRN GEZ R IXT
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Thod, LinL, €252 VDITEDED
FmbBEREHENLERIGAERH Y H
TR DRI NSEBIZTE D> T D6 T
H5,

7o A BB R L OBEREN HIXEE L <
CH+THIR 72 WEE DY TI-nspireCX THik
ez bz T,

7 BEXBOREHE

ZIEAREMOT VY XL Lk, AS A
Aokt U R O E5S n £ 55
TERBEENRERORN LD TH S, Fl 2 1L,
NIV — KL na—1)/2 TEEHEn D
2L TH D,

7-1 ZIE A5 (Polynomial time) PGk
BT T Y XL - TR AL P
e & PR 2

El EOBEOTICAREDOES S o
6B D HEEE choice(S) % & TeIEIRTE
PET L) XA Ko CHIEARRE T
7% X NP 8% (Non-deterministic
Polynomial time) & MEIIL%,

BT LT Y XA X0 ZHEARF[N
TR 2 BIREE FEREET v T Y AL &
% Z RN TRET 2706, P < NP 3k
ST S, NP Pk Sz CIERMERRTE

NP #P PRI -2 L2725, b L,
NP=P L7225 X572 L1255
IFHERET D &b b,

NP fEEAZ < PREWET LT Y X LTI
AEER T R T A L LA DS LICHR D HiE
Tl D LR, EORMEIZIA A Xn

D02 | p(n) 11 BB

25 T ENG o TN D (B, BRI, B R

FE—HD

1980)

WERTDRE S ET LTV X ADE L Flx
EHR 52 ik FEF kA S rRRENE T
NTAY ZNTHD, VA X nDEDRRRESY
fift e — R 5 2 WL TIT S B O FH LRI

O(exp(c(log n)”3 (loglog n)m)) TH D

(CRYPTREC,2001) 7 C a2 354 5,
Mg, VA XnokE X IR ES20%E
EEARECTL 5 5,

7-2 W, BRI S, A D
B EHNTBIF RN E e olz, &5
(2, 1994 %=, Shor M & FHHE %2 A\ - IRk
EET VY XL EFE % L7 (Shor,1994),,

Shor 7 /LY XLIFLAFD X 51T, S1~
S6 N7 s, WE, BRERBEGHE LT
¥rnk L., n=pqgirop,qliFELLIUE
T 5,

SL. {1,230} 5T v F M a kiR 5,

S2. gcd(a,n)=17‘£% 83 1<, £ 5T
W HIESTICES
S3. a El(modn) Elbrk, mIRHAET

ke 84 ~F7<

S4. r MBS 1E S5 121T<, wafe ok
S1IZES

S5. gcd(a’/2 +1,n),gcd(a’/2 —l,n) %R
T S6 ~17<

S6. S5 TROEHDOWTInn/pHiE

S1LIZRD, F95 TRITIEZND 0K
WAHFRE p,g &5,
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IOTNITY ZLDHNEEZ B,
p =gcd(a'2+1,n)

g = gcd(a”z—l,n)

a" —1=

n:pp”:qq”

rl2 ’

a +1= pp
2_1:qqr

ged(p,p")=ged(q.q") =1

a —1= (at”2 -i—l)(a!’/2 —l)

— pp’qqﬁ — nn! — ppﬂnl — qqﬂnﬂ

Zhnb

p’qq' — p”n” ppqu — q”n' n’,q’ n
non'=p'ql p=q"l pIEEEENS
p=4q",1=1

Tl p=ld"=1 wn=pg b,
q=p" I HS LR CRHERIHTL %,

S3 1k, BROriEEY, ThZho
SEEWITICELERY SLOLONRHTE
ToRE R CHLBR AR T S ¢ D2 AREEDFH &
A, 2. S51E Euclid ® AERIEZHE 9 .

ZOTNTY ALOFHEREIT Hnk 2
BFER LI L 2 Dfiflog,n DA —F—IC
D ZEBRHo TS EELf, 2005),

n=2112% LT Shor 7/L=Z Y XL
a=2%®5L

1l 4
L TH D, S1 T

(2.21)=1#%5 831247 <,

2’51(m0d21) LB ENSD I,

2°=64=3x21+1 ZDTE TH5,

LB 5 —F % 73

S4 12 TE T IXMEEIE 5 BT
S5 T,

6 6

2241=9,22-1=7

ged(9,21) =3,ged(7,21)=7

EoT, p=3,q=7 &7 RESRHIE
CERERS,

783 ZDOT7NLVIY X%k /) A~ FEEHE
TYIalb— M52 LRTED, VCHT
BWERERIILIT 2D,
/] BERBAMRDERE cpp //
#include “stdafx.h”
#include <iostream>
#include <cstdlib>
#include <cmath>
#include <time. h>
using namespace std;
// E%gcdDproto-typeEE
long double ged ( long double x, long double
y):

int main(void)
[intnr
long double
a, aa, b, bb, bbb, ¢, ¢, d, dd, rr ;
srand ((unsigned) time (NULL)) ;
cout K "REBHIETEIEHBMEANLT

ST,
cin >>n
[/ 1~nDE D& B LT
j1: do { a=rand) % n

// nEBWHRGHax ROT 5]
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while( aa 1= 1);
aa =ged (a, n);
for (r=1r<=n; r++)
{b=powl (a, nN-1;
bb = fmodl (b, n):
if (bb==0)
{ // adr%E = 1 (mod n)
bbb = fmodI ( r , 2);
[/ BEG S IEREARDERANED
if (bbb == 0)
[/ rFRES e BUPYET
else goto j1;
]
}
Prrr=rv/ 2

goto j2;

c=powl(a, rr)+l;
//E—EF
/] R LA 5 [EROARS

if (cc == n) goto j1:

cc=gcd (¢, n;

else
rr )-1;
dd =ged (d, n; // BZEF
// ERLEINESIERFIZED
if (d==n)

else

d=powl(a,

goto j1;

cout <K "HEHO TN | BEIFZ¥N;
< dd <K "¥n” ;

cout < cc << “¥n”

return 0;

long double ged ( long double x, long double y)

{
do

if (x>y)

Tfg—R

X = Xy,

else y = y—x;

} while (x 1=y);

return vy,

7l 3 TP -7z n=143(=13x11) DFHHFHE

TORBIIRO L S 122D,

RN RS DG EAL LTSS

143

a=82
b=81
b=6723
b=551367
b=4.52122e+007
b=3.7074e+009
b=3.04007e+011
b=2.49285e+013
b=2.04414e+015
b=1.6762e+017
b=1.37448e+019
b=1.12707e+021
b=9.24201e+022
b=7.57844e+024
b=6.21432e+026
b=5.09575e+028

a=>5
b=4
b=24
b=124
b=624
b=3124
b=15624
b=78124
b=390624

¢ HIDIRA L

* MOELIELTHA S
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b=1.95312e+006
b=9.76562e+006
b=4.88281e+007
b=2.44141e+008
b=1.2207e+009
b=6.10352e+009
b=3.05176e+010
b=1.52588e+011
b=7.62939e+011
b=3.8147e+012
b=1.90735e+013
b=9.53674e+013
rr=10
¢=9.76563e+006
d=9.76562e+006

r=20 TROMD

ANEo RS L KB
13 -+ - cbfiHsn =5 1 Bk
11 - - d2ofhiiH a5 2 KK

8 #¥bUIc

HiLip A v —Fy MIB H{E B

%ﬁ*®m@#$#éﬂfwé_k%ﬂ

UL, GRS A BEE - Bl T Th
9o ARETHY BiF -3 ED
ARMEZHFESE BFEO LI EREBTH &
ST I VAR TR B L 72 D,

o EEOMBEEFREE TR 74T Y
ALRT 07T LAZE~AOELEDPLTYH
FRl-E 28 b EEZ TN D,

BeAEH ] DBERETII Yy 7 2B L
THEESOHBENERY EF o TnD3ER E,
2012), 1#5A | TOBRBOMWEDRETD
BEWNEEICB T AEATFEO T —~ & L
THRY RIFCHLZOB LA D,

bz, e RFEMRERSH, ThbE
FAWTAEEZZEIRE L IR T DEERESD

LB 5 —F % 75

B S MNETHErEEII RO b
Tna (BR, 2014),
BHIZET 2 NANARBBEIZZE IV D
FMELTRETHY, 5%, — 8. BHH
HEPERL T ZERHIfFShTn5,

2B IR
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Through The Sociolinguistic Looking Glass: Common Japanese

Assumptions Concerning Foreign Behavior

Empirical Studies of the Globalization of Modern Japanese Lifestyles
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Abstract

Now that we are well into the 21% Century, it is becoming increasingly important
that Japanese people improve their abilities to communicate with foreign people.
Although the younger generation in Japan has become more knowledgable than
their parents about foreign people and culture, a considerable number of
Japanese still look upon the behavior of non-Japanese people with outmoded,
stereotyped ideas and assumptions. This article examines some common
examples of these stereotypes and suggests ways in which such obstacles to
communication can be overcome.
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1 Do All Non-Japanese People Staying
in Japan Look As Though They Are
Tourists?

No matter how many years Caucasian
foreigners reside in Japan, they never come to
resemble Japanese people. Their non-Oriental
physical attributes insure that they will never
“look Japanese™ in the eyes of the Japanese.
While this might seem like a statement so obvious
as to be almost trite, it has important implications
for long-term foreign residents of Japan. For
Japan veterans, many of whom are familiar with
Japanese customs and fluent in the Japanese
language, being mistaken for tourists brings about
decidedly mixed feelings. One American
businessman and writer, fluent in Japanese from
working for many years at several Japanese
companies, reported his frustration at being
frequently asked if he could use chopsticks
( Taylor, 1983 ). Jack Seward, an author of
numerous books on Japan-related topics, tried
asking tried asking another long-time foreign
resident if there was any trick that he could use to
show Japanese people ( upon first meeting ) that
he was not a tourist but rather a Japan veteran.
The other resident, a man with longer Japan
residency than Seward, replied that he knew of no
such device, and that all Caucasian foreigners in
Japan were doomed to be mistaken for visitors

who had just gotten off the boat ( Seward, 1982 ).

It is quite possible that some readers may be
tempted to suggest that the Seward and Taylor
examples are outdated. After all, the bulk of their
Japan experiences came during the 1960s and
1970s. Is it not the case that Japanese people and
society have changed sufficiently so that such
stereotypes are no longer applicable? Judging by
this writer’s research and experiences, the answer

is more no than yes. While the number of
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Japanese people going abroad has greatly
increased and the number of Japanese with
signifigant knowledge of foreign countries has
gone up thanks to the Internet, the globalization of
the Japanese on a personal level still has a long
way to go. Several personal experiences should
help to illustrate this problem. I have been in
Japan since the 1980s and have permanent
resident status. Despite this, | have been mistaken
for a tourist on a number of occasions. On one
visit to a bank in my neighborhood of Sapporo, a
fifty-something aged Japanese man spoke to me
while we were waiting in line for the next bank
teller. Since he spoke to me in English, I replied
in kind and we chatted for about 10 minutes. I
told him that I was teaching English at a local
university and that I had been in Hokkaido for a
number of years. He certainly appeared to
understand what I was talking about so it was a
pleasant way to pass the time. Just then his
number was called by the teller. As he got up to
leave, he smiled at me and said, “Have a nice
vacation!” While it could be argued that this
man’s problem was one of English
comprehension, it seems clear that he had a
stereotype of foreign people as tourists. My talk
of living in Hokkaido for many years had failed to
penetrate his stereotype ( McLarty, 1997 ). In case
any readers think that this was only one isolated
incident, there was another more troubling
episode several years later. While attending a
national conference of language teachers in Tokyo,
I went to check in at the hotel where 1 had made a
reservation. When [ reached the front desk, a
young lady staff member smiled and said,
“Welcome sir!” However, just as [ was feeling
pleased with the friendly service, she continued
with “Sir, please show me your passport.” [ stood
there for a long moment, dumbfounded. Resident
foreigners in Japan are not required to carry a

passport, though Japanese immigration law does
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require us to have a foreign residence ID card on
our person at all times ( Japan Ministry of Justice
Guidelines, 2012 ). For me, going from Sapporo
to Tokyo was simply domestic travel, like an
American going from Seattle to San Francisco. I
had not even thought of bringing my passport! As
I stood there at a loss for words, the hotel lady
gave me a puzzled look. When I had made the
room reservation, I had given the staff my
Sapporo address. If they had a Hokkaido address
for me, I assumed they would be aware that [ was
a Japan resident rather than a foreign person
coming directly from abroad. Unfortunately, this
information had somehow not reached the front
desk staff. As the lady staffer went to call her boss,
I began to worry that the hotel people might call
the police or, heaven forbid, the immigration
authorities. In that case, what was I going to do?
When the lady returned with her boss, I was in a
state of near-panic and blurted out in
Japanese”Sumimasen ga kyo ryoken wo motte
konakatta no wa kokunai ryoko dakara na no desu.
Chokusetsu America kara kita no de wa naku
Sapporo kara kita no desu. Sapporo ni dunde
imasu.” ( Excuse me, but the reason I didn’t bring
my passport today is because this is a domestic
trip. I didn’t come here directly from the U.S. 1
came here from Sapporo. I’'m living in Sapporo.)
Then I showed them my foreign residence ID card
and there were no further problems. In looking
back at that episode, however, one thing seems
quite clear. The front desk lady had a stereotype
that foreign guests of the hotel are all short-term
visitors to Japan. The fact that she asked to see
my passport , rather than simply any form of ID
shows that she hadn’t counted on the possibility
of a foreign guest who was already residing in
Japan ( McLarty, 1999 ).

Although my experiences might seem unique,

other long-term foreign residents have reported

similar episodes. To give one example, an
American acquaintance who has lived in Japan for
several decades told me of a strange happening.
While he was eating dinner at a small
neighborhood soba shop, a Japanese customer
seated several tables away smiled and bowed at
him upon leaving the restaurant. When the
American got up to pay his bill, the restaurant
manager said to him, “You don’t need to pay
anything, sir. That customer who just left has
already paid for your meal.” The stunned
American asked why. The manager said, “He
probably thought you were a tourist and he
wanted you to enjoy your visit to Japan.” The
American, a regular customer of the shop, and the
Japanese manager just looked at each other and
enjoyed a laugh together. Just in case this type of
incident is still not sufficient to convince readers
of my point, allow me to provide one further
example, which happened only weeks before this
article was written. Sometimes I go to a certain
Sapporo hotel to use its excellent sauna/bathing
facilities, which are open to the public. Although I
have never stayed at the hotel, most staffers
recognize me by now. However, one bellboy may
have been a new employee. When I entered the
lobby, he smiled and said, “Have a nice stay, sir!”
My “stay” was only a 30-minute sauna, but I
appreciated his kindness. Lest our readers get the
impression that I am pointing the finger of blame
exclusively at Japanese people for this stereotype,
let us look at one further example. Several years
ago, when [ took my family to the Sapporo Snow
Festival, another Caucasian man came walking
toward us. As our daughter wanted to take a photo,
I asked him to take our picture in front of one of
the snow statues. After he obliged, I asked where
he was from. He said he was from the U.S., but
had a long-term English teaching job in Sapporo.
When he gave his name, I did a doubletake.

Immediately, 1 recognized his name from our
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academic circle members’ list. He was a veteran
Hokkaido resident with more time in Japan than
me. How could I have possibly taken him for a

tourist? Clearly, I was guilty of exactly the same

stereotype.

2 Do All Caucasian Foreigners in Japan
Look As Though They Are American?

In the late 1990s there was a popular Japanese
television program called “Koko ga Hen da yo,
nihonjin” ( Strange Japanese Habits ) It was on
every Wednesday night for a considerable period
of time. The show featured foreign guests who
had long residence in Japan and who were all
quite fluent speakers of Japanese. The guests gave
dramatic, surprising and sometimes hilarious
episodes from their experiences in this country,
delivered in candid and often sardonic style.
Among the non-U.S. guests, one of their biggest
complaints was being mistaken for Americans by
Japanese people. One Australian lady reported she
had been mistaken for an American so many
times that she was totally frustrated. Why is it that
considerable numbers of Japanese people assume
that, when they see a Caucasian person, he or she
is probably American? One possible explanation,
of course, is that the United States is, arguably,
the foreign country which has had the biggest
impact on Japan historically. American scholars
of Japan, such as Edwin O. Reischauer ( 1982 )
have pointed this fact out on numerous occasions.
Another factor might be the fact that, although
World War Il ended nearly seventy years ago and
the U.S. occupation of Japan finished more than
sixty years ago, there are still a number of U.S.
military bases in Japan. Thus, a large number of
Japanese residents of Okinawa,
Aomori,Kanagawa and Hiroshima prefectures
have come into direct contact with American

military personnel. Nevertheless, these factors,

while certainly valid, cannot entirely explain the
foreign person = American stereotype. Let us
examine this phenomenon with some concrete

examples.

In the 1980s a British expert on Japan made a
walking journey from Wakkanai in Hokkaido to
Cape Sata in Kyushu. Fluent in Japanese and long
familiar with Japanese society and customs, he
reported learning much from his length-of-Japan
journey. Although he was fond of many aspects of
Japan, he said one thing greatly bothered him. In
his book chronicling his travels, he complained of
being frequently mistaken for an American

( Booth, 1985 ). In addition, a Canadian teacher
who was my colleague for several years reported
similar experiences. He said he had been asked by
Japanese things like “Are you American?” or
“Which state of the U.S. are you from?” He
reported that he began to answer sarcastically
“I’m not from any part of the U.S.!” It is quite
easy to understand his frustration and to
sympathize with foreign people who have been
mistaken for Americans. One Sapporo-based
researcher, who also thinks this stereotype is
caused by historical factors, says that many
Japanese people have a mental image like the
following:

Foreign Person = English Language = American
He writes that this equation is etched in the minds
of many Japanese ( Akasaka, 1993 ). To provide
further proof that foreigners look like Americans,
this writer can give two more recent examples.
Just a few years ago ( 2012, by my diary entry )
there was an incident at Nopporo JR Station.
While I was in the station lobby waiting for the
next train’s arrival, a male stranger walked up to
me, smiled, and right in front of me, began
humming the U.S. national anthem. When he
finished, he smiled at me again ( as if to

emphasize it was for my benefit ) and, without
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uttering a word, walked out of the station, leaving
this writer quite speechless. Before I had any
chance to ask who he he was or why he was
“performing this service” he disappeared and I
have not once seen him since that time. Attempts
to track him down by searching the station’s
surrounding area also proved fruitless. Upon
relating this incident to HIU students, virtually all
of them agreed that this man had assumed I was
an American. While a few people asked if perhaps
he was a drunkard, I assured them that the man’s
manner and behavior were that of someone who

knew exactly what he was doing.

In another incident several years ago, my wife and
I were visiting Otaru for a bit of sightseeing. We
stopped by a small restaurant near Otaru JR
Station and, as we sat down, I noticed one other
non-Japanese customer in the restaurant. We were
about to make our drink order when he raised his
hand to get my attention. As he approached our
table, I instinctively greeted him in English with,
“Hello. What can I do for you?” He hesitated in
answering for a long moment. Then my wife and I
tried greeting him in Japanese, but he didn’t
respond at all. Then, in an instant, I realized what
was the problem. He said, in faltering English, “I
am Russian.” There it was! My wife and I could
only look at each other sheepishly. Clearly, I too
was guilty of making the unconscious assumption
that this man was American, despite the fact that
we had never met before and there was no
objective evidence ( such as clothing or certain
gestures ) that would have provided clear clues to

back up my hunch.

In the end, the lesson is that we all ( this writer
included ) need to re-examine our thinking
concerning this subject. Japanese and Americans
both need to keep in mind that there are people of

various nationalities to be found in the world
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these days and that, when meeting strangers,
regardless of their physical appearance, the safest
method is to ask them directly ( with an open
mind ) about their background, insofar as that is

feasible. That is what I plan to do from now on.

3 Are Foreign People Unable to Learn
Japanese? Is The Japanese Language
Too Difficult For Them to Master?

One well-known Japanese sociolinguistics
scholar has stated that most Japanese people don’t
expect foreigners to be familiar with their
language. Gaikokujin wa nihongo wo wakaru
hazu ga nai. ( Foreign people are not expected to
understand Japanese ). He thinks that most
Japanese people are not mentally prepared to deal
with Japanese-speaking foreigners ( Suzuki,

1978 ). He goes on to cite the specific example of
a Belgian priest who was fluent in Japanese.
“Father Grootaers is a linguist with an excellent
command of Japanese. At a bakery in his
neighborhood which he passes almost daily,
Father Grootaers is always understood perfectly
when he says Shokupan ikkin kudasai. (1 would
like one loaf of bread, please. ) but at a downtown
bakery he sometimes has difficulty making
himself understood even though he uses the same
sentence and pronounces it exactly the same way.
Furthermore, when he travels through the
countryside, he has great difficulty
communicating with people just because he looks
different. Sometimes people he talks to refuse to
recognize that he is addressing them in Japanese.”
He also reports that many of the people say
Watashi eigo wakarimasen. ( 1 don’t understand
English ) and wave an open hand in front of their
faces to indicate a negative response ( Suzuki,
1987 ). This can be extremely frustrating for a
foreign person who has taken the time and effort

to study Japanese, only to meet with this type of
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obstacle to communication. This author can

certainly sympathize with Father Grootaers.

If most Japanese do not expect foreigners to speak
their language proficiently, it logically follows
that they don’t usually think foreigners can
understand the conversations of Japanese people
(/in Japanese ) which they might overhear. Sen
Nishiyama, a professional translator/interpreter
and a well-known expert in the field of
intercultural communication, has provided us with
an excellent example of this. At a Japanese
supermarket in Salt Lake City, Utah, an American
customer asked the store clerk in English if they
had any canned bamboo shoots ( takenoko ). The
clerk called out to a co-worker in Japanese, Koko
ni takenoko no kanzume wo hoshigaru gaijin san
ga iru kara ano furui yatsu wo hitotsu dashite ne.
( There is a foreigner here who wants canned
bamboo shoots. Bring out one of the old cans of
it. ) The American man then spoke in Japanese,
Ano moshi atarashii shohin no nyuka ga
arimashitara sukoshi takakute mo kekko desukara
atarashii kanzume kudasai. ( If you have any new
canned bamboo shoots, I don’t mind if those are a
little expensive. Could I have one of the fresh
cans, please? ) The store clerk turned red in the
face and ran to the back storeroom and hid. The
co-worker brought out a fresh can of bamboo
shoots, while bowing and apologizing to the

customer ( Nishiyama, 1991 ).

Although we are well into a new century, the idea
that non-Japanese people ( at least some of them,
anyway ) might overhear and understand
conversations in Japanese is a concept which is
still quite foreign to many Japanese. This writer
had an experience just a few years ago which
should serve as an example. While riding a JR
train from Teine to HIU one day, I noticed many

college-aged young people board the train at

Sapporo Station. Although I was able to sit ( since
I had been on the train from its departure point ) it
quickly became crowded so many people had to
ride while standing. One young couple happened
to stand together right in front of where I was
sitting. Naturally, I couldn’t help overhearing
parts of their conversation. As the train headed
towards Ebetsu, they talked about the various
classes/lectures they were taking at school. Just
before the train reached Oasa, the young man
asked the girl about her English class. She made
an unpleasant face and said, Eigo ichi wa Iya da
yo. Itsumo eigo de happyo saserareru kara. (1
don’t like English One. The teacher always makes
us present in English in front of the class.) She
was standing right in front of me when she said
this so it would have been impossible not to hear
it. The amazing thing is that [ managed to keep a
poker face until she and her boyfriend got off the
train. Several pertinent questions could be asked
here. Did my presence somehow trigger or
influence her remark? Would she have made such
an emphatic anti-English comment if she had
known that I do comprehend spoken Japanese?
The answer to the first question may be outside
the scope of this article, but I believe the answer
to the second one is probably no. Neither she nor
her boyfriend showed any sign of checking my
reaction to their conversation, despite the fact that
I was looking in their direction the entire time we
rode the train. Gaikokujin wa nihongo wo wakaru
hazu ga nai. Foreign people are not supposed to
understand spoken Japanese. It seems clear that
that young woman never imagined that | might
understand what she was saying. In retrospect,

perhaps it would have been better if I hadn’t.

Although HIU could be said to have at least three
foreign teachers who are, arguably, fluent in the
Japanese language, even “fluent” speakers of

Japanese can face some peculiar obstacles, if they
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are Caucasian, that is. One American scholar of
Japan says that Caucasian speakers of Japanese
have to deal with what he calls the “Law of
Inverse Returns™ In essence, “the better you get at
the Japanese language, the less credit you are
given for your accomplishments; the more
fluently you speak it, the less your hard-won skills
will do for you in the way of making friends and
impressing people.” On the other hand, the less
you can do with the language, the more you will
be praised by Japanese society in general and by
your Japanese friends in particular ( Miller, 1982 )
While this may sound far-fetched to any readers
not well-versed in things Japanese, many foreign
residents can identify with this phenomenon. Prof.
Miller goes on to note that foreign residents who
become increasingly proficient in spoken
Japanese are often treated with caution while
newcomers to Japan are praised as being johzu

( skillful ) even though they can only manage a

halting, broken version of Nihongo.

While this “Law of Inverse Returns” may be less
evident in major cities, I have personally
experienced some elements of it during my travels
to parts of rural Japan outside Hokkaido. In one
city in Honshu where I spent significant amounts
of time, communication in Japanese with the local
residents always felt difficult, despite the fact that
I had already been studying the Japanese language
for over a decade and had a graduate degree in a
Japan-related subject. Fortunately, one Japanese
friend, a doctor at one of the town’s hospitals,
gave me some sage advice. Said he, “Charles, you
need to understand that people here are not
accustomed to foreigners who are fluent in
Japanese. They are not mentally prepared to hear
Japanese words coming from the mouth of
someone with your face. If you want to
communicate better with them, 1 suggest you

speak in simple, preferably broken Japanese.”
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After I took his advice, my communication with

the locals improved considerably.

4 The Children of Japanese-Foreigner
Marriages Are Foreign, Not Japanese

Several years ago I had the good fortune to
hear a most interesting story from a Japanese
friend, who is a teacher at a Sapporo-area school.
It was about something odd that happened at the
sports day of a certain elementary school in
Sapporo. One of the athletic events, it seems, was
the 50-meter dash. Among the entrants in that
event was one bicultural boy.As the starter’s gun
sounded, the competitors broke out of their blocks
and into a dash. The bicultural boy ran a good
race, but did not come out the winner. As the
winning boy broke the tape at the finnish line,
shouts rang out from the spectator seats, “Hooray!
Japan won! Japan’s the winner!” If this had been
an international level competition, I could easily
understand the sentiments of those spectators.
However, this was nothing more than one
Japanese elementary school’s athletic competition.
Furthermore, all of the boys in this race were
Japanese, including the bicultural kid, who has
Japanese nationality. Rejoicing about “Japan’s
victory” in an event where all the competitors are
Japanese seems like puzzling behavior, to put it
mildly. How should we go about trying to
understand the sentiments of those rejoicing

spectators?

Speaking of that particular bicultural boy, his
mother is Japanese and his father is Canadian. His
father has dark brown hair and, on this point, the
son takes after his dad. Although you could
identify the boy as non-Japanese from his photo,
you might not be able to pick him out of a crowd
of Japanese, especially from a distance. Even if

you were to watch a video/DVD of that school’s
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sports day, you still might not be able to easily
locate the bicultural kid. In fact, if nobody told
you that there was a non-Japanese child in the
group, you might not even be aware of his
presence at all. Actually, this boy has lived in
Japan nearly all his life, has always attended
Japanese schools and speaks fluent Japanese in
the Hokkaido dialect with his classmates. Thus, it
would be clearly a mistake to simply label him as
a gaijin ( foreigner ). Of course, it is quite
common in Japan to refer to children of mixed
parentage as haafu ( mixed blood ) though this
writer feels a very strong aversion to that term as
well. For Americans or other native English
speakers, ‘half’ means that there is 50% of
something. However, using half to refer to human
beings seems downright rude to this writer. A
person being called half might even get the
feeling that they are only considered to have 50%

of the value of people who are not of mixed race.

This discussion reminds me of a pertinent letter to
the editor which I saw printed in one of Japan’s
English language newspapers. It was written by a
foreign wife of a Japanese man. She reported that
her child hated being called #aafu by Japanese
kids at school. She insisted that kids of mixed
parentage ought to be called ‘double’ because
they possessed two cultural backgrounds, not just
one. In one other letter to a different newspaper,
the daughter of a Japanese-African American
couple said she was bullied because of her race.
Fortunately, her mother gave her strong support
by saying, “You are not half of anything. You are
double because you have two cultural heritages.

Have confidence in yourself.” ( Life, 1999 ).
Conclusions

The 21% Century presents Japan with

unprecedented opportunities to deepen its

Charles McLARTY

relations with foreign countries and improve its
global communication with non-Japanese people
the world over. While this task will require
tremendous and sustained energy, I firmly believe
that Japanese people are equal to the challenge.
Unfortunately, many Japanese are still held back
from satisfying cultural exchanges by the
persistence of stereotypes about foreign
countries/peoples left over from the previous
century. Before Japanese and non-Japanese can
achieve truly heart-to-heart communication, it is
imperative that these outmoded ideas be identified,
analyzed and debunked. Then and only then can
Japanese people be free to reach their maximum
potential as global citizens. In this regard, I
believe that long-term foreign residents of Japan
( such as this writer ) are in an excellent position
to support our Japanese friends. We have seen
firsthand how deeply rooted stereotypes can
impede communication between people of
different cultural backgrounds. We are the ones
who are qualified to serve as facilitators of better

understanding.

Why have I chosen the four categories above as
the basis of this article? While there are numerous
other possible stereotypes which could have been
included, I believe the four dealt with in this paper
are the most common ( and least well

understood ) of the impediments which get in the
way of better , smoother communication between
Japanese and non-Japanese people Nothing would
please this writer more than if such obstacles
could be totally and completely eradicated.
Unfortunately, long-held stereotypes die hard.
Human psychology is such that prejudices of the
mind cannot be altered in days, weeks or months.
Rather, it requires years or even decades to
change. Sociolinguists know that their work must
be undertaken as a life-long project. They also

realize that their work will bear little fruit unless
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they maintain a positive stance and have plenty of
forbearance. This writer is also fully aware that

the same requirements apply to him.

As a veteran friend and ally of the Japanese
people ( and one who has spent fully half a
lifetime in this nation ) it behooves me to do
everything possible to facilitate more effective
communication between Japanese and those in
other countries. I firmly believe that the first step
is identifying our common obstacles to
communication. This article has treated four
problem areas, and will hopefully invite further
discussion. In addition, I strongly believe that
such a discussion, in and of itself, means that we
are now progressing toward possible future
solutions. My experience has been that the human
mind is capable of remarkable creativity when
exposed to a variety of new and stimulating
opinions. Let us keep this discussion going. Let us
make certain that communication continues to
flow more smoothly and more freely. I dedicate
myself from here on out to helping Japanese
people achieve the intercultural communication
which will enable them to smash old prejudices
and take their place in the 21¥ Century as the

global citizens they deserve to be.
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7FETHY, BTSN TRE 7 7 A
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HDHIERRT,
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Y ITAYEWE, ~RINCT FAZY) v T
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OB ORI Z R/ LT 5 RELIE E L
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G j=1x€C;
k
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j=1
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F -

XD ||kl 7 vaTh?, RQ1) DR
7725 Ci(j=1,2,...,k) THY, 7F A
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1 .
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xeC

m

X Q) DENMUIIIEICE 7 7 28 ik &
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THED Y, BEOZEMORITTE I L D30I
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DFRETHE 2 A B TTETH 5, RO
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AH—FNDBEHINTn S
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mnX:ZH¢xz - M |7,

G j=1x,€C;
k

st. |JG =X,
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1 2
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+K(x,x),(j=1,2,....k). (7)
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EDHHEER (7)ICKDEEL, &b
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LT G2 2L bREETH B, 7,
A —F )V k- & B e LR 5
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x e Chx' e CLIz LT (8) 27 ¢ & 057
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Wz, R (8) 2T 6 DEE Ay 2R (9) T
%%‘3‘%0

Agp = { 6] gan(x,x',6) <0,Vx € Cl,Vx' € C} } .
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@,i%m:o®7?x&@kcﬂﬁM%
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ZAURINCAIH L 2056 s 0B#H 2179, +42
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Bz, BBOIFIESME- 5 TRD IS,
GH1EHDRT X =5 TH D 6y DEHIZ
XA D LI iC, BEFICHEMIETw Ly
9 kg% Flv %

Sg11 =05+¢€4,(c; >0) . (11)
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(|Ca| + |Cb| Z K x xa

(|Ca‘_1) (ICp] +1) <z,
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2
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2
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MY MUY ooz, &< ECRREHE
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ETIRY CIIIE Y 57 — % L Ok
Zde LT dopt Z 3 (18) D X IEHET 5,

[
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R =5 dopr THEEHZ 72X (19) 12 & D FHHTIE
€g % ey =¢€q(d;) ELTRET 5,

3
eq(dopt) = %logﬁ—i . (19)

L30T, dgi1 = 0q+€q(dopt) 12 KD 6,14
DiEZEH S %,

O EOBE s 7 AZ IR LT, RE
DZODY FAYIEHL 6; DEEFH LT
Wi, ZOoDY7 7 AV OBERGFICEL T,
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MzitE L, Z2ORMEL RS 7R ET
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LT, RP ETCo 7528t EFET 25—
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)
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ALEDITICRT,
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3 x,c0,cl9,...,c95, s AhL LT
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PONLT—F LETF =N LT, bHRE
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(2) RIEEEOEFEDFMHHE <, Zefip
THIEIT 26 HH3H 5,

(3) BEEVEA DA TH 270, WHT 5
FIRFDE T — Z IR LTI BRI
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(4) BEEDES DR TH 2 70, Y2 e
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Fh, BRI, X(|C) =Co £ B, RIS,
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BT 2R 7 A& iR d, &£ NIET
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AK(x,x") 1330 (31) £ % 5,

AK(x,x') = K™ (x,x') — K(x,x")

Il — /|1 lx — /||
TP\ T Tewz | TP T
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KB DRAEEZEZZ7:DIZ, s>t>0¢&
B BER s &t 2T (32) DRAEL f(x) %
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DARERCTEDLSIWAZ I EBTES,
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=
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Feasibility of BMI based on Simplified EEG Device
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Abstract

The technology that device can be operated by electroencephalograph (EEG) is called Brain
Machine Interface (BMI). Recently, simplified EEG device which is inexpensive and does not
require advanced technical knowledge has been developed, and then the BMI using simplified
EEG device has begun to be realized in the fields of toy and game. In this paper, we investigate
the feasibility of BMI using simplified EEG device. Here, we analyze temporal variability of
EEG obtained by device when user think the movement of target and when user feel emotions.
From experimental results, we discuss about appropriate BMI for simplified EEG device.
Moreover, we develop prototype of BMI using simplified EEG device, and then perform

operation test.
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Current Situations and Problems of University Cafeteria in
Hokkaido Information University based on Fieldwork of Other
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Abstract
Recently, university cafeterias in Japan has made various progress. Appealing university
cafeteria not only gives benefit to current students, but also leads increment of prospective
students before entrance examinations. In this paper, we conduct fieldwork of university
cafeterias in four universities near Sapporo. Moreover, we reveal the actual states of cafeteria in

Hokkaido Information University, and then consider the problems.
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