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#-1 =4 OEE OB DOEE

R4 |[EHRAH |— D | L%
1 0025 | 0.02488 -0.48
2 0025 | 0.02581 324
3 0025 | 0.02472 -1.12
4 0025 | 0.02452 -1.92
5 0025 | 0.02496 -0.16
6 0.025 0.0239 -44
7 0025 | 0.02525 1
8 0025 | 0.02498 -0.08
9 0025 | 0.02486 -0.56
10 0.025 0.0254 16
11 0025 | 0.02408 -3.68
12 0025 | 0.02483 -0.68
13 0025 | 0.02536 1.44
14 0025 | 0.02541 1.64
15 0025 | 0.02516 0.64
16 0025 | 0.02527 1.08
17 0025 | 0.02519 0.76
18 0025 | 002454 -1.84
19 0.025 0.0248 -08
20 0025 | 002474 -1.04
21 0025 | 0.02485 -06
22 0025 | 002514 0.56
23 0.025 0.0251 04
24 0025 | 0.02479 -0.84
25 0025 | 0.02492 -0.32
26 0025 | 0.02423 -3.08
27 0025 | 0.02495 -02
28 0025 | 0.02526 1.04
29 0025 | 0.02518 0.72
30 0025 | 0.02501 0.04
31 0025 | 0.02543 1.72
32 0025 | 0.02626 504
33 0025 | 0.02508 0.32
34 0.025 0.0254 16
35 0025 | 0.02401 -3.96
36 0025 | 0.02506 0.24
37 0025 | 0.02501 0.04
38 0025 | 0.02535 14
39 0025 | 0.02476 -0.96
40 0025 | 0.02555 22

i 1 1 0(*Ft51E)

#-2  n=8 OPAEDERLAT DENE
R4 |[ERA | — %97 HEFAL%
1 |0.0001504| 0.00019 26.29
2 10.0010077| 0.00115 14.12
3 0.0026003| 0.00299 14.99
4 |00048016| 0.00512 6.63
5 10.0074923| 0.00796 6.24
6 |0.0105596| 001078 2.09
7 |0.0138983| 0.01356 -243
8 |0.0174098| 001673 -39
9 100210028 0.0204 -287
10 |0.0245928| 0.0238 -322
11 |0.0281026| 0.02806 -0.15
12 |0.0314618| 00319 1.39
13 |0.0346071| 0.0345 -0.31
14 ]0.0374823| 003767 05
15 |0.0400381| 0.03943 -151
16 |0.0422325| 0.04358 3.19
17 |0.0440301| 0.04315 -2
18 | 0.045403 | 0.04542 0.04
19 | 004633 | 0.04614 -0.41
20 | 0.046797 | 0.04736 1.2
21 | 0046797 | 0.04751 1.52
22 | 004633 | 0.04694 1.32
23 | 0045403 | 0.04513 -06
24 0.0440301| 0.04497 2.13
25 10.0422325| 0.04124 -235
26 |0.0400381| 0.03931 -1.82
27 |00374823| 003761 0.34
28 |0.0346071| 0.03424 -1.06
29 10.0314618| 0.03138 -0.26
30 |0.0281026| 0.02787 -0.83
31 |0.0245928| 0.0243 -1.19
32 10.0210028| 0.02074 -125
33 |0.0174098| 001713 -1.61
34 |00138983| 0.01447 4.11
35 |0.0105596| 0.01052 -0.38
36 |0.0074923| 0.0076 1.44
37 |0.0048016| 0.00474 -1.28
38 |0.0026003| 0.00309 18.83
39 |0.0010077| 0.00118 17.1
40 |0.0001504| 0.00014 -6.94
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K3 n=ll DFEEOEESMORIE
X& | ERNH | —HH5H | ALY
1 0.0000038 | 0.00001 |-163.15789
2 0.00007618 | 0.00009 | —18.141244
3 0.00038008 | 0.0005 | —31.552983
4 0.00109515 | 0.00139 | —26.923253
5 0.00237098 | 0.00277 | -16.829328
6 0.00430929 | 0.00483 | —12.083429
7 0.00695749 | 0.00667 | 4.13209361
8 0.0103086 | 0.00971 | 5.80680209
9 0.0143054 | 0.01482 | -3.597243
10 0.0188464 | 0.01851 | 1.78495628
11 0.0237946 | 0.02275 | 4.3900717
12 0.0289862 | 0.02848 | 1.74634826
13 0.0342401 | 0.03488 | -1.8688614
14 0.03963 0.03817 | 3.68407772
15 0.0441803 | 0.04206 | 4.79919783
16 0.0485009 | 0.04878 | —0.5754532
17 0.0521685 | 0.05229 | -0.2328992
18 0.0550463 0.0566 —2.822533
19 0.0570267 | 0.05669 | 0.59042519
20 0.0580358 | 0.05855 | —0.8860048
21 0.058036 0.05868 | —1.1096561
22 0.0570267 | 0.05852 | -2.618598
23 0.0550463 | 0.05594 | —1.6235424
24 0.0521685 | 0.05316 | —1.9005722
25 0.0485009 | 0.04899 | —1.0084349
26 0.0441803 | 0.04326 | 2.08305512
27 0.03963 0.03964 | —0.0252334
28 0.0342401 0.0339 | 0.99327981
29 0.0289862 | 0.02782 | 4.02329384
30 0.0237946 | 0.02276 | 4.34804535
31 0.0188464 | 0.01901 | —0.8680703
32 0.0143054 | 0.01388 | 297370224
33 0.0103086 0.0104 | -0.8866383
34 0.00695749 | 0.00673 | 3.26971365
35 0.00430929 | 0.00421 | 2.30409186
36 0.00237098 | 0.00272 | —14.720495
37 0.00109515 | 0.00126 | —15.052733
38 0.00038008 | 0.00044 | —15.766625
39 0.00007618 | 0.00013 | —70.648464
40 0.0000038 0 100

1

1

-6.449

#-4 0720 OEEOEESAADOHG

RfE4 | ERSf | —H5m | X%
1 0 0 -
2 0.00000003 0 100
3 0.00000101 0 100
4 0.00001042 0 100
5 0.00005858 0 100
6 0.00022499 0 100
7 0.00066485 | 0.00001 | 98.4958968
8 0.00162159 | 0.00008 | 95.0665705
9 0.00341343 | 0.00024 | 92.9689491
10 | 0.00638989 | 0.00095 | 85.1327644
11 0.0108633 | 0.00234 | 78.4595841
12 00170288 | 0.0056 | 67.1145354
13 0.0248905 | 0.01134 | 54.4404492
14 0.0342115 | 0.02096 | 38.7340514
15 0.0445027 | 0.03501 | 21.3306159
16 0055055 | 005146 | 6.5298338
17 0.0650138 | 0.07098 | -9.1768209
18 0.0734853 | 0.08827 | -20.119262
19 00796561 | 0.10342 | -29.83312
20 0.0829083 | 0.1103 | -33.03855
21 0.0829083 | 0.11156 | —34.558301
22 0.0796561 | 0.10155 | —27.485528
23 00734853 | 0.08761 |-19.221123
24 00650138 | 0.06979 | -7.3464403
25 0055055 | 005271 | 4.25937699
26 0.0445027 | 0.03413 | 23.308024
27 0.0342115 | 0.02165 | 36.7171857
28 0.0248905 | 0.01117 | 55.1234407
29 00170288 | 0.00568 | 66.644743
30 0.0108633 | 0.00189 | 82.6019718
31 0.00638989 | 0.00086 | 86.5412394
32 0.00341343 | 0.00037 | 89.1604632
33 0.00162159 | 0.00006 | 96.2999278
34 | 000066485 | 0.00001 | 98.4958968
35 0.00022499 0 100
36 0.00005858 0 100
37 0.00001042 0 100
38 | 0.00000101 0 100
39 0.00000003 0 100
40 0 0 -
H 1 1 -
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BOWE[ f(r)dr = 00255 72% r OIETHY . Ziud t

AT B L 2. 5% % 525 T Offit,_»(0.025) L[ T
HLOTHD, — KA L HDDIE Mathematica (T LD 17
KD —ERDATDEEL L X, o, = Xn E Y1, Yoo % Yo D
Do 1 fED r D5 B, REWENH250FHED r
DETH D, FERIZ1 0T & 52 DIXFRERIC/ER LT 1
OO rdHH, KREWENSH2500FHD r DfET
55, n=11 eV FTIXERME DM ETIEEAL
ZEITTRN, n=12 DD IEEE T CE RWERHDH Z &
Nhomnbd, B, &5 O Mathetica LAY I 21—
1% SeedRandom[n] 72 5 BELIELEFAED T D DFEA 45 n 1T
*LTHZXTHDHOTHBLRTEETH 5, n=20 TILIEBIAR
DAL 2. BT D r DIEIF 15746 1 0 TT{EOEE D
K 3 5 0FHITHY L Z & ko 0. 35% %35,

F-5 Ifr2.5%&720%r DA

n | RS —H5% | 1051E
4 0.95 0.94917 0.951455
5 0.8783393 0.891548 0.885194
6 0.811401 0.807051 0.812652
7 0.7544924 0.753817 0.759711
8 0.706734 0.710232 0.705412
9 0.6663838 0.667059 0.669485
10 0.631897 0.630183 0.635067
11 0.6020689 0.603257 0.601
12 0.575983 0.557351 0.554823
13 0.5529425 0.501279 0.509538
14 0.532413 0.474213 0.472945
15 0.5139775 0.436332 0.444536
16 0.497309 0417143 0416123
17 0.482146 0.386996 0.39404
18 0.4682774 0.363005 0.374223
19 0.4555305 0.354283 0.351806
20 0.4437635 0.330753 0.336694
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Study of Criteria for the Presence or Absence of

Correlation in Econometrics

Kazuto Oshima

In econometrics it is important to distinguish whether two variables are correlated or not.
Distribution of correlation coefficient of n pairs of samples from two independent normal populations is
theoretically known. Based on the distribution and the value of the sample correlation coefficient we
decide whether the two variables are correlated or not. We compute distribution of correlation
coefficient of n pairs of samples from two independent uniform populations by computer simulation. We
see that we cannot distinguish the two distributions of the correlation coefficients when n<11. When n>11,

however, the two distributions are different definitely.
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I JLEE : 6M TOp HOMBIT aBaB

HAGE T HO KrEr Hol-
YEFE © 1 bought that book

RV T on i 1FA), oplE THD], nomsr
1 TAK% ], apag I B o72) IZHaT 5. BREN
Z\fi@%fﬁ TIE DL, AERE X T BAE A EE O R

WCEND. Ei2, FLANEE HAEIIBESE
ThV, 4k EOFHE®RIC, KerRTER (13
R TE]) ’?’iﬁ%i‘%ﬁﬁu}%#%%}uéﬂ%ﬂ”fl%’ffbﬁf
5. LTI, 2oflzmRd.

lHOMBIT | A%

=i5E Twom) A+ Twr) %
lonpuitn] H D
=GR (OZ[OPJ H + lwmta] O

2. 2 BREEXDOER

(1) &wOsER

AR L7 K91, E AR, BRI ESE
KEREMN T TCLAFAREDY — RERIELRBES
BTHD. K LICRENLRERBEHOBLE ) B A D
EGIZOWTER LR E2RT. T AR,
HARFEL A, SBRPERT D E%ﬂ’@@]%ﬂ@%
g':?ODﬁ/Z)‘Wﬁ/ﬁ‘é ERBD. 7, ¥ \—IJD!!VI::F
Dmﬁﬂﬁﬁﬁé_kﬂ%éwl%®£%i,*m
ORANZ LTz ->TREZ 5.

F1LICEBWT, ORI, HEICHIET 2FEHOE
FENRAELDZ EE2Rd. £, AHO EBITFER O
R, TEEREREZOERZRT. 56474
D&, BAGETITEMDG & LT, NI EZITT2)
PMEbHILD N, T A/FETIL, E%@ LR, B
DIRNWERFERTHD. T72b00, GBI S A
IR, ZORITHEFELEITW A, X#*%%)’Emnu)%
&:f£5 uﬁ‘&)é.

FUEKTH, AFORERIEICL L TE S GER
% laac, ooc, 23¢c, eec] DHMNHEIRL TEZ S
WENH L. LLTICHlZRd . TSR &
50T, BREZEHICL TS,

Toxeopemxkeoc (Fxfii7>5)
nporpammaac (712 7T AD)

ZIT, BEVANGETIE, EiEEOMBRERTH
JFE!'? B2 laa, 00, 93, e0] DDV, £1DFFERDO%

Ebﬂéhéﬁ) SHEFER DI ﬁJﬂ?nD%ﬁ)%ﬁ ﬂ
6*75'7/:1\, K FERDEAM I NDIGENH H[3]. =
7o @, SUERNIZITEY) TIE 72V, )RS L:%?bxﬂ‘%

DFERELTHI Z LTl

¥, A IIMOFER & B, AFICHk
HOTIERL, BEFAE LTAR—XA TR LT
120U — K& LTRELIND. HEEORTET & Ll
TRLTHD.

F-1 4w OERO—E
Table 1 List of particles of the noun

¥R £ ANVEE A AGE & R | B
r | % |
Fotk mL (B
oS bIT, T, MifK; (aa, e O O
33, 00, 66)
(raa, r», 100,
08, 2,9, 0, 6)
JERG BIH, bl, H, MiiH, ) O O O
WH
Gk T, T, HIT e O O
aJ, ar, o1, 9T, FRELC
OfL, 0T, 011, 6T
U1, UT
aHJ, SHJL, OHJ,
OH/I, MHJT
Efs aac, 00¢, 93¢, Ay O O O
06C
raac, rooc,
9¢, 1eec
ac, oc, 3¢, ¢
TR aap,oop, p, | T O O
oep
raap, roop,
99p, Teep
ap, op, 3p, 6p
e [ERE Taif, Toi, Tai L/
(EEETTeit | B2/
) »H5
RANKE Tyt fEc
JiTaE PYY Iy% PYY, | ™
YY,
YPYY: YPYY

(2) FHEROZEA

HHNEREN LR 5 BHEEK S L O ReE
%@ioﬁ;% ) ol c;01§1®5ﬁ®T®

RBIZEATHZEndD. HlxiX, 35FE laac) %

Bz & %L, RN EREFIC/R o7 Tac) (FEERARRE
2 Tl R Ta) OE) RFFITT 1) S
7z Traac| GEEAKREDN (u) AN OERE OHE
HLHWHND[E]. 20k, b biERE LT
I HrZLicLT.

(3) FEFrOARMR

EANGETIE, FREDRERZERT 5 L 22
T@%ﬂé%ﬂ@ﬁ?@é % ZRGER[3] & S R

FEERITIE, Txemeen) X° [yyman| O K 9 IZKEIZ T
75>ij< % H2RGE# &, Tcanr] O X KB



r] DTS2 TRRGERLEDHD.
(a) HRARDH]
[xeneeneec| MHEMND
= Ixemeo] H4 (HZUFEF : xonoon)
+ Teec] 1B
7272 L, UTICRT X911, HERRGERZF DI
’B&Elib%‘?x BHEOGEIZE TR L WVE
ZOXHIT, AHAIRERET 5720, O0&2T D
L) i?ﬁ”ﬁib‘i FThHBH.
[HOMBIH| AN
= lnom) A (HZZREEH
+ lem] O
(b) T 2RI
lcamraac| 524000
= Tlcan] #4& (T Z2fRFEH: © canr)
+ Taac] 25
K& OFER Tr) BNEHET 2 & 21, T ZRGEHO
RKEO Ir)] 3IW%ETS. $720bb, TORB®RIZZD
FEHER M) 28 L0 LRIUHEVITRD. flE
R
(mour] 72 7%
= Twou) 77 (T ZZRGE® : nonr)
+ Ir] % (r D)
RGER[3,12]1F, FWVWEVIANLFEDOIE D4 FET
H5. fﬁuﬁ@%/:/lx ETCIX, 509 OFE#HTIER
SRRFEEHEME Y ZLICXk T, EBOERZXRIL

: HOMOH)

0TI MIENEZELTHD XD THS[3].

(4) KERZ ORI

Xk, B, B, EEER ST BRI, KB
OREENBIET H[3]. ZhiL, KEREE ORI &
WA, Tul DS OEREE TR D HEEICE RS T

DRER MR SN D BT, REORESRE T S.

FAE DB 2 LT IZRT.
[xepenruiin| FfpED
= [xepenre] W pE
+ Tuitr] @
(5) KRERE O
KEWLE &1L, 5 CTHRDLHEEIC, REE TH
LEERDEER SN HRIC, KB (7)) ORiOE:
B ChHRMBENIUWET 2EE CTh H[12]. Hik
DBz LA IZRT.
lomnooc] ZH LV
= lonon) £
+ Tooc) &1
(6) KEFEEFOIEN
FHROBERICLY, XTFOREDOH TR, XF
PDIBEMEI NG5GN D 5. GAL&EER T < BRIZiE
mansd. Zolkd, ERELT, ZoBEhEnsd
BELEREZADLELER 1 IORTHEELEELT
W5

(o BLT%)

(o i)

HIND D .

lyncan] [EIZ
= lync] [#
+Taliz (a 380)

(7) #HEWE

A FAREERIC (YYﬂJ il rYYﬂJ PRI AZLICK
) @é&ﬂ‘/k mn5. %Eé&ﬂ:/% L 2% %), Hijk L7=
KEBESKEERFEOMBENELLZLRH .

lxonyynl Sk (BE)
= [Ixon) 536

+ lyynl

(8) &

%/:r/l/ ECHMOSFE L R, BEHIETILO
n kﬁ%fiofpf%%ﬁﬁ—ﬁgnkfﬁé%génn 3?)
. Bl ziE, Tcamax (Rx b)) & Toit (FRI&)) @
Z%T“, FLEZEE [camax o) WO HIGEE 5.
L7=n»oT, %ﬂiﬁ'i% ITEBFEO BN AR R T
b 5. HEFETIX, BRITKRE D HEEDER ’%%ﬁ
T5. ’@t@ BEEL, Liioflokkic, HiE
MIZ/INLFORANR—RA AR T 00)@‘3
L CREBICBSRT 5. 7z, SEMER L-FEEICIX
2 EEOEGEENHY 6000 HiFE, 3 55234 600 HizE, 4
FELLEAY 50 HEEDH 57228, 4 R EOEATEX
ié:/ué:ﬁ>nfél5ﬁjc0> WETH-T-. ZDd, 3u1:|
ETOBEABEENHOKNG L LT,

3. EVIILEEEFROREH

3. 1 BIFOEE

FEEICIX, BIEAORERIC [x, ax) R EDRER SN
FHLORRELEE L TEEINTWVS. ZThE R
EEMES. LTI ZRT. A 72 () ORIN

%ﬁ?fx%é T, N T /\fJ‘D’?D'?“<'T
HI=HITDTF DT, FEE iﬂ =TS NAVASTAR
rYﬁ_x %5 anx-ax ## <

YHII-UX AP ug-sx B3

B0 — b AAGEEMMABEITEY, T8
AREEE ] + (*ﬁﬁjjuns':?) un)%l T*%E‘Zéhé[?)]
AAGEO®G (4251 2, TLE), TLTwd), I+
E) ETEAT D 00, B IR LERICER
BT HZ LT, SESERBITEH LER

5. [R5 OREE Tapox] 26T 5.

BIE  wmmd "D
2= wuacon BT
SE  updXryh BN
RE wuneon BT
EANGETIE, #itT oiERICLD, KILE,
ARG, BIEGEE, JWEER O AEOKD 5> H D

—2&EMT L B3] F2ITKIEE EARE, £31Z
BlEGIEOFERZ T, £ 1 ERKIZ, SO R
TR OFER, TENEFEK DR )%%/T?“ 2.2 &i
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#-2 BEOERO
Table 2 List of particles of the verb

45K E=y 0= A ASE

~L7z

ik CaH, COH, COH, COH, %39, 499, B, J1aa, JI9),

1100, 1100

aB, 9B, OB, OB, UB

Ha, H9, HO, HO ~75

P aHa, 9H?, OHO, OHO, UHA, UHD, HHO, THO

WOH~95%

HiE J1ar, JI31; JIOT, JIer

HIE XIYid, aaryii, 99ryH, 0oryH, eeryi, ~ (L) 72\

CaHTYH, COHTYI, COHI'YH, COHTYI

raaryH, maryi, rooryi, reeryi,
ary#, Sryi, Oryi, ery,

axy#, axyH, oXy#, exyH, uxyi

il
ol

~ (L) &5

s, & e, cyraii, CyrH, Cyroi, xaac, x33¢,

X00C, X606C

i1, b, BE, b€, BE, bE,

ast, 9, 0, o],

&
HeE
£

aacai, 99¢ai, 00COoH, eOCHH, ~L7=Wn
Maap, M33p, MOOp, MOep

Tyraid, Tyrsi, Tyroit

raacaii, I3C3H, ro0Coi, reecHi,

acaii, 5¢di, 0COM, OCHH,

~LTLES

aay, 334, 004, 664, A

aapaii, 99pnii, 00poii, eepait

> B
m
3

raapaii, r»paii, TOOpoii, Teepdi,
apaif, apaii, opoii, epoii,

raad, %4, 1004, ree,

ag, 94, 04, o4,

Q) TR LFDF %EH% Z, EhE T H BN
E%ﬁ ORDEERCHE - A LUK - s
DFEE I, HDE':T‘ J:’)'C)f—f'?f‘i@‘FEX \—T—gﬂnn 7/7T
ﬂfﬁ‘é_kﬁ!&bé.
I BT, BFEOEE, FE CHEDLE
%, @Jﬂ Ok NS Ay RS2
DEENECDZENDD.
[xocomk| X7 127> T
= [Ixocnox (xocn-)| X775
+ Tx) (o 1871)

J& 73 1ot
DB E U

3. 2 fRi®
¢m ELTXEKRDLT I ENTZBETHD. £2
B HiEE, BIE - £k BHEBIOEGENZY L,
%%K%ﬁfé%%m;ofﬁﬁ%7z«ﬁh%ﬁﬁ.
(1) %
FUIANEETIH, BEEZFRIHE & LT KamE
BHEREZE, M:%’ﬁﬁf SCEA IR ED 4 @i‘:ﬁﬁl%é.
(a) —faf2

[EhasEe) + lcan (com, con, cen) | THER S5,
HEFZLLTIORT. 7ol O OHITEEEORESRZ R
LTW5.

lupcon] K7z

= Tupox (uwp-)] K5
+ leom) —fiXiBZE
(o) 1=fEE

[FE8: | + Txoo (w9) | THEEK S 4L, ARV
e Z R R FEREERT.

Tupxoan| K7z Xk 572

(c) ABREE

(584 + [maa (m»3, moo, nee)] THERK SN,
FELTERESCTHRBRLEZEESORBLEZ L 2K
7.

lconcnoo] VN2

= Tlconcox (comc-) ] RI<
+ Tnoo) &%
Mayyx 6ommoo | Bl L ZT 52 LiZ/eoTz
= Tayyx (ayy-) ) SlLT 5
+ T6omnoo (I6on| 725 + noo) 1RER
NEEN
BEFEOPNTRT L O RER] + [60ommoo] T,
AAGED Milx 2422 Lil/xolo) L) BERAE
F#T. %R TN, 20X REAICE, REEN
fEbhb.
(d)y CEAZEE

[FE5¢) + Bl THERK S AU, HRERAYH LR C&REL

B 72 LR R F 3V RIS Z > - #8ifEE

KT BN TETRDD &EEITERERHEAIN
5.
[xapas| K72
= [xapax (xap-)] .2
+ B W% (a 1BM)
F7z, BEHMARD p TRDODGAIE, FEHRRO s D
AP HET BT 5.

lypus| W 7=
= Tlypux (yps-) | #<
+ Ts]
(2) BUE - Kok
B2 ANEETIE, BUE L ARKROKHNIZR L, #E
T2V b OIFFERE & FEIEN, 72 Twa (1, Ho,
He) | MR T 5. ZOFERTH, WBEHATFEH THK
DL EFITERENMEAINLIGERDD.
DH» 3arac Max MaHI. :
ZOfITRERRD. (TEH I 72 B E)
)] BS54+ Tuol
AaB Mapraamt upH?. :
BREIAITHARS. (Kk)
Tupox (up-) | K25+ Two)

Mumex  (un-



(3) #IE

BEIE, R & BRI W — R R kA RS &
TIZHWGL I, 5B +EEEOFERE Trar (nor,
por, ner) | T S 5. HiLOHI % LLFIZRT .

Bu OaliHra HOMBIH CaHII XHUDIT XANIOT.

HARGE : BTV OB MNEFE THRE T 5.

[xmitpor] (W2 %) 95
= Txmiix (xmii-) | § %

+ Tor ) E1H
(4) SEW
BEFRDOERIL 3 25V, BEOHFEKIC

laaryit| & [canmryit] OFERE %, FBEDOR iEﬂ:/
ILEER Txryit) Z WA, B L7z L 512, BEE
DOFEJE laaryit) 13, ERE CHEIERTHDIT-D
FEERMOFEEIC L > TEIEENREL S.

552 laaryit) <° [xryit) DR T 255, 552 8]

EFERIC, FEERRO » NRET nIlLDD. F1Z,
FER Txryit] T, BB T HE TRDODIEEIL , *
N OFEROERNC LT ERE & fie.

lyHmuxryii) #t £ 720

= lyamux (ymm-)] #Fie
+ Txryii] CREY

3. 3 ZTOfan
(1) Ak
FEAIRTE & RIRRIC, B & LT A b T 2 L TE
5. %ﬁ*;ﬁi RK2IZBITLHES, L - L, K -
MENEY L, L FORERLRE, HERITHT 5%
Kigl 75:?5%@“ FEROEFERAE T H—EfE T
@ fm
[ s1Baay | TTU’
= [gBax(ss-)] 17<
+ laau] 4

2 NFRIZK9 2 OFEROX T, sRRE L& 67, 355
DHDIE & BEGE D D[3].

(b) EH&

ﬁbi@am%ﬁiéﬁAuﬁw%ﬂéjEE#*A
ROGEIL, ~LEL o) &b, 382 Ta (8 o))
%ﬁﬁb\zﬂ% FE THRDLFEROYEE, ) 72013 Ts)
DILFRFRANEND.

laBbs) T2 9
= lapax(ss-)] 17<

+ Ts (s 1B
(2) RIEhEIRE
BB, X DOREEZER 58 A O E %‘E

XEESD. 3 \—m'é—;n)—%%ﬂéffﬁjuﬁ_éﬁ), F2IE, BiE
FlELbZlickoTEREIND.

(a) H=fchhEd

BRI Ok, )l 1%, HAGEOEERENE] (~L0O) I
YL, BEXOERHC LB S. KILETT A7

#-3 HHAEOERO—E
Table 3 List of particles of the continuative form

gl E AR HAGE
JA] CHAap, CHA3P, CHOOP, ~HFNT
CHO 6 D
FRFRE 1 XaJl, XaJI, X0, X6 I ~THLx
axajt, axaJl, 0XOJI, 6 X6 I ~T BT
axyaa, axJ199, 0X7100,
exXIe 6, HUXIAa, MXJI00
FEfH 2 TaJI, T3JI, TOJ, T JI ~PTLHET
FEfH 3 caap, caap, COOp, €O 6 P ~LThH
=i xaap, Xaap, X00p, X6 6 p ~F 572D
PeloeBhEa | w, o, m ~LT
ad, ask, aH, o9, MK, OH,
04, 0K, OH, 64, 03K, 6 H,
VY, WK, UH
aaJI, 9911, 00, 6 6 [I, raai,
9971, TOOI, T © [T
TR BY, UBY, aBY, 0BY, 0B, 6Bd | ~LTH
IRE 6au1, 6271, 601, GO JI, ~THUT
BAJI, BAJL, BOJL, BO JI
M RITBICHEEMNIAVEND. FlzE, FEET

HOEWEZR TG, [k FEROHGE
#iF [Gaitna (W 2) ] ZfHTNZ 5.

3axua OuumK GaiHa.

HAGE : FREZENTND.

lomamx] VT
= lomuux (6mu-) | FE<
+kj~1LT

EEM (x, B 1L, ROXIIFBEMsSY

BB 5.

ZHUERE OHHBD

lamon] BT
= lumpx (um-) | BD
+Tuj~L<C (> 1BJ1)

¥/, FEE Taan) BPHAVWOGNDZ B3 5.
(b) BUE
lopson) [EALIE
= lopox (op-)) K%
+TBon) {5E
(c) FFlH
O EICEFEINEES B, ROGERIMEDNS.
lamoxon] BRDH & &
= laoox(unr)) BND
+ [xon) ~F 50
Tz, ZOFIK DI, FEROEIERE N EA S
GENHBD.
@ BT & xIT
b,
lumoxnon) BRD & &

, laxmaa] EWVOTEORER &
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(d) %% & H55
lapaxaac emue | 2K 5 HIIC
= lupox(up-)) K%
+ Ixocemue] ~J DRI
(3) FEhEE
A BT DR ORFEZES . TRBEE S
FER AT D25 G ERER AT DA D 5.
FEEEEO—oIC, BhiEa4ibd 24 55i[3]23 5
5. JEEICBTA2EAFTHY, HAGED [~352
L) YT B, BEUANEETI, BEEIERZEDOE
FAFNTRY, ZTORIZEK 1 DFERIHH LT 1 oD
U — R&EVES. RSB OFEBER 385 O R EFE
R 2 OBEOFERV/HANLNS. 32 fi(L)(c)DIRBR
WEOH TR UIEAER Tayyx) 2 ZIUHY T 5.
Rl EOLETY, —BaRENZ AL,
PE— R EDOFERIC RS CIih E D3Rk
SINDHBY, RKEREEABE L TEIEIL Tar) Ten)
AT 5.
(4) thbRE
FIBDEERRBIE, 7 AT MR, %8, WEZRE
ARTEXIHONOND. FERORICHBEESR AL
FiATe Z L2 LD, ENENDOROBERIE 05,
itk oiERr  (Iyyn, nra (s, aro, nre, iru),
ra (m, 1o, re, TH), aa (39, 00, 06)])
=T OiER (T, 1)
WlFlOFER (T, a, uraa (ur, wroo, uree) )
FEDENZ LA TIZRT
i xypox E<—oxypmx JEIOED
ZTH . xapax  fLd— xapartrax RO D
WAl opox Ad— opomiox HTH
7k, ZHOFER Ty RWEIOFERL, BRI
RES OBIMAE L DA RH 5.
F<HWEND T AT M ERTHBRERE LT
laux G£7) 1 X0 Texmii) [13]03&% 5.
SET sugox BNDH— upuux-ox BXTLED

4. EVINLE-BAEHRIEHE

4. 1 HEOBE
WELOME 2K 1 IR, A& I

{5
|%E@m& Pﬂ Y

-1 LB O
Figure 1 Flow of translation

#-4 EANVEE-HAEEHZ O]
Table 4 Example of mongolian- japanese dictionary

Mongolian | Japanese English Parts
aBax =) buy 4
aBax (S 24) get 4
aBra BU uncle 0
aBra ax b uncle 0
aBmap il chest 0

FET XA MID LATHAIATE, ANR—ART U~

(L) TU—FRZ1-21-28v 5. £LC, £7
o HEN-EFRE L7ZV— R (%Y — R/
FDAR—RAEFRATESLTH) B, FEEICRES
N7z 2 HEEF X 3 HEEDEAENENOTF = v
7 EATH. BEFETRTIE, LHEOHEMO T —
R DI DR 24TV, F D%, IROU — KA SEE
ELIEHATEDT = v 7 &ITH. ZONEEKD
W,

J— R — FE® | RE | 45 WF | 8h& WF

45 WF — B HE0F | B8 R |

ARy HEOE ERE | #h5 WRV GER
5 WF — G558 GB)2 | 559 WiBhGE®: FEE |
PR
Z 2T, ®hE WFRV X, ®h5 WF o 955 3.3 Hi(3)
DOIEBFIOLFEIZ R LD THS.
HEEREET — 2 N—2 L LT, KD 6 DODHGE
ET — TV L. T IAEO R LE

(&5, R, BlFOER LB ORNERR
E) BN LT IVEEREEREE, T OLEE
DOBNGE A LT DVEBEEEE, £104
FOFER, £2 & 3OHFHOEREL X OHBhRER
EENTENHMNT D 3 ODFEREFE, T IANGE
EHARFEORIEERLTZE 4 OF > IVEE-HAGE
HED6>DT—TNTHD.

Iy — Roxt LT, 8y — K& 45
U — ROWHEDOEGEZE L TOUBEEZITV, WH O
ERAERRTD.

(1) £9°, gl a7 TU— R TE LV ILFEHEE
HELZRBEL, —HTder IVEE-HARGERE
DHXRST D HAARGEREZH T 5.

(2) =T HHERLRWEGS, ETAFOMNT %2
1T 9. KEIZ 2.2 Hi(7) DEHIE D SCFEH D & AUILHI
BrL7-Db, T A NGEREHELZRTOMNE 25
BLEHWEWHET 5.

(3) —HLghiX, —FOERKRREIZE1DER
BTN TW DN, GBEREZHR LT-OBHEIBRT 5.
2770, R1OEBROBIZEHIFRERE BRI LTV
L9560, MRERELHIBRT . 61T, IO
WFEIINRHIVZHIBEL7=0H, T2 IVGEHERE
DHNWEWRBEEITH . Z 2 TIX, B WFV O



#-5 FANEEFEREOL
Table 5 Example of Mongolian verb dictionary

Entry word (RET) Word stem (FE#4)
aBax aB
yPHX ypu
ypHuX Ypb
KHITD.
(4) Wiz, BFHA21TH. HEEORREICER 2 &
#* 3 DF %bﬁmfwé#ﬁ« A HIERT 5.
(5) &bz, 3.3 Hi(4) T L= #liBhEEE A E(E

LTWa5GEE, fMilEgsailkli-ob, o4
IVERENGIREEN DR L L VEWVREKE T H. — BT
MTE ANV FE-AAGERELRRL, M+ LA
Zgnnuﬁ%ﬁjj}j—é iﬂ{@?‘—]\@&%i ’ﬁ\/\ﬁ/
;E*E/:ELT B OFERERET D, Bhanl, 45 &
BTG HEE N R T ITRAGEE T 5.

4. 2 HEBREBLRER

(1) B> I/NLGE— HAERE

R ANE L IANVEEHFEREEONED — B % =T,
REEICIL, ARG, A EOHFEDFER &
EDICHFIORERZREL TS, &6, &1
R LT DOFER 7 EOBERF L B L TV
. Fz, 22HB) TR REHR L BEET S 2
EIZ LTz, BRI HEITFER N O /e &R
oD, ZOFEELD~yFUTICE VRSN
5. B, 40 Parts 1%, LFESTHD.
ZOFEEIL, B ANVENRIEEIN RO T T
Ayﬁ4W¢6%L%§Tt%§%Vﬁw%%
T 2 T ERR L 72, ngﬁﬂiﬂjii PEEHEEIIRT D
EIANGEOHTHANEINTZ DT, ZOHNDE
FLLTHEZLE 2] ML, SR OIEHFEIC K
owTH$ O LEEOBER AT o7, Thvae

\CABRREFE3,14-17] 2 B E ICAARFEDO R L

@WE%%%@&J@@M%%rDTm . BUE, £
VA VEE-BARGEREEICE, £#EAED TR 20,000
HEEZIURL TWD

(2) ®ANGFED uuﬁ?ﬁi

T ANEE-AARGEREND, TUOBRHEL
EOLEROVHLEFHET T AL THD. BIE, B
14600 HFEINGR L CTW 5. gilk L=k iz, #FEIC

X2 BEELL LB 7 AT #msmom EEEN
TW5h. EEEIL, HEBEHICAX—RAZEALEE T
1o@$nkbfﬁ¥_ﬂﬁbfw5.it,no
HEEOHMAHEEZ B L TV D,
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Study on a support tool for Mongolian-Japanese
translation

Eiji OHIRA, Erina JYOTANI and Mizuki KOMOTO

Mongolian and Japanese are classified as agglutinative languages. Moreover they have the same sentence structure
called SOV. However, some combinations of Mongolian word stems and particles have letter addition or elimination.
Mongolian also has many types of vowels and vowel harmonies. These features of Mongolian make it hard to learn
Mongolian and to translate into Japanese.

This paper reports on a support tool for Mongolian-Japanese translation and proposes simple rules of grammar. We
made an electronic dictionary based on these rules and evaluated the tool experimentally.
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Progress in research and education project in
collaboration with UEC

Hiroshi Hirai*
(Received January 7, 2019)

1. Introduction

In March 2018, I launched a cooperative research
project with the University of Electro-Communications
(UEC). Its purpose is not only to gain access to
experimental equipment at the UEC, but also to engage in
discussions with academic staff and graduate students.
Here, I report the current status of this project and its
future direction.

2. The University of Electro-Communications

The UEC is a national university located in Chofu in
Tokyo Metropolis. Figure 1 shows the front gate of the
UEC. Chofu is located almost at the center of Tokyo
Metropolis, in the southeastern part of Tama District, and
15 km from Shinjuku. This area is served by the Keio Line,
running east-west, National Highway 20, and the Chuo
Expressway. The UEC is about five minutes walk from
Chofu station on the Keio Line.

Fig.1. Front
gate of UEC

The UEC was originally the Technical Institute for
Wireless Communications, which was founded by the
Wireless Association in 1918. It was then transferred to
the Ministry of Communications in 1942. Finally, it was
transferred to the Ministry of Education and set up as a
national university in 1949.

The UEC consists of a faculty and a graduate school.
The faculty of Informatics and Engineering consists of
three Clusters: Cluster I (Informatics and Computer
Engineering), Cluster Il (Emerging Multi-interdisciplinary

*Department of Electronic Media Technology

Engineering), Cluster III (Fundamental Science and
Engineering). In Cluster I, the students learn the
fundamentals of information science. In Cluster I, they
learn the fundamentals to study the new academic field
by fusion of information science and engineering. In
Cluster III, they explore the creation of materials and
devices with completely new functions and study the
origin of their characteristics. The faculty has about three
thousand students.

The educational policy of the faculty is to cultivate a
wide range of fundamental capabilities and the level of
expertise  required to support an advanced
communication society. The overall goals are to provide
students with the ability to think scientifically on a wide
range of topics, to cultivate scientific and engineering
ethics and social and international awareness, and to
master logical communication skills.

Many graduating students go on to graduate school to
carry out more advanced studies and research. The
resulting human resources are highly valued in various
fields because they have acquired advanced professional
skills, a broad education and an international frame of
mind.

The Graduate School of Informatics and Engineering
of the

Department of

consists Department of Informatics, the

Communication Engineering and
Informatics, the Department of Mechanical Engineering
and Intelligent Systems and the Department of
Engineering Science. The number of graduate students is
about a thousand.

I am collaborating with Dr. H. Shimada, who belongs to
the Department of Engineering Science, and is a full-time
academic staff member in charge of education in Cluster
I1I. In his laboratory, he supervises about ten students in
their research, which is mainly related to small Josephson
junctions. In order to clarify the relation between his
research and mine, I provide an outline of his studies

below.
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Generally, when tunnel junctions are made very small,
the effect of the charge associated with a single electron
can be significant. If the electrostatic potential on both
sides of the junction is initially the same, tunneling of a
single electron will introduce a charge of +e and -e on
either side. The electrostatic energy in this situation is
E; = e2/2C, where C is the capacitance. When the area of
the junction is reduced to less than about 0.1 pm
X 0.1 um, E; will be as large as 1 K in terms of thermal
energy. This has a large effect on the tunneling behavior
at cryogenic temperatures. Studies on single electron
charging effects are often carried out using devices with
more than two tunnel junctions. The most typical device
is a single electron tunneling (SET) transistor.

Such SET transistors can be either metal- or
semiconductor-based. In a metal-based SET transistor a
Coulomb island, separated from leads (source and drain
electrodes), is formed by two small tunnel junctions, and
a gate electrode is placed beside it. Aluminum is often
used, since the surface aluminum oxide film is a very good
insulator for forming a tunnel junction. Aluminum
becomes a superconductor at low temperature, and a
superconducting SET transistor is typically composed of
two small Josephson junctions. It is an interesting system
in which the Josephson effect and the single electron
charging effect compete with each other. These types of
Josephson junctions are used in the quantum computers
currently being studied globally.

Such devices are typically fabricated using a process
involving photoresist deposition, electron beam
lithography and metal deposition in a vacuum. All of the
equipment required for this fabrication process is
available either in Dr. Shimada’s laboratory or in shared
facilities at the UEC. To investigate the weak Josephson
effect, it is necessary to measure the electrical resistance
at temperatures of less than 1 K using liquid helium.
Fortunately, a helium gas liquefier is available at the UEC,
so that liquid helium can be obtained very inexpensively.
Dr. Shimada’s laboratory also contains several dilution
refrigerators, which are required for experiments at such
low temperatures. Therefore, all processes from device
fabrication to low-temperature measurements can be
performed in a single location.

3. Transporting equipment and setting it up
In March 2018, I loaded equipment including a cryostat,
a sample holder, and an XY recorder at the National

Institute of Technology, Gunma College (NITGC) onto a
light truck and transported it to the UEC. The route was
along the Kanetsu Expressway, Sasame dori, Ring Road
No.8 and the Koshu Highway, and took about 2.5 hours.
The cryostat had been disassembled at NITGC into
components including two glass dewars, a
superconducting magnet, and a metal flange, and these
were reassembled at the UEC.

In August 2018, I set up the laboratory at the UEC, as
shown in Fig. 2. First, the cryostat was connected to a
helium gas recovery system. It consists mainly of a rotary
pump, a three-way valve, two leak valves, two additional
valves, a vacuum gauge, and a helium gas purity meter.
The handles for the three-way valve and leak valve 2 can

be seen on the yellow plate in the figure.

leak valve 2

valve 2
system —@

cryostat

Fig. 3. Schematic drawing of

Fig. 2. Helium gas recovery system helium gas recovery system

Figure 3 shows a schematic diagram of the recovery
system. If valve 1 is closed and valve 2 is opened, the
cryostat is connected to the recovery system. If valve 2 is
closed, and valve 1 is opened, and the three-way valve is
connected to the side of the recovery system, the cryostat
can be pumped by the rotary pump and helium gas can be
sent to the recovery system.

Figure 4 shows the rack carrying the instruments for
measuring the magnetoresistance. From the top, these
are an NF 5610B lock-in amplifier, a Lake Shore 647
magnet power supply, and a Yokogawa 3022 XY recorder.
The current flowing in the superconducting magnet can
be determined based on the output voltage of the magnet
power supply, which is proportional to the current. This
voltage was input to the X terminal of the XY recorder.
Lock-in detection was used to measure the voltage in
order to determine the electrical resistance. This was
performed using a lock-in amplifier and an NF LI-75A
differential preamplifier. The measured voltage was input
to the Y terminal of the XY recorder.
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Fig.4. Rack with
measurement

equipment

In September 2018, I performed an experiment using
liquid helium to measure the magnetoresistance of a
GaAs/AlGaAs epitaxial wafer formed into a Hall-bar shape
using photolithography and wet etching. As shown in Fig.
5, a two-dimensional electron gas is generated at the
interface in the heterostructure.

AlGaAs
2DEG —>|
GaAs

Fig.5. AlGaAs/GaAs heterostructure

Fig. 6. Sample holder

The sample was mounted on a sample holder, which
was inserted into a cryostat cooled to 4.2 K, which is the
boiling point of liquid helium. As shown in Fig. 6, frost
formed on the metal flange at the top of the cryostat at
this low temperature. The two thick red lead wires
provided electrical current to the superconducting
magnet. Black BNC cables for supplying current to the
sample were connected to each terminal at the top of the
sample holder. The orange balloon seen at the bottom left
of Fig. 6 was designed to rupture and ensure safety if the
pressure inside the cryostat rose suddenly due to
quenching of the superconducting magnet.

The magnetoresistance in a two-dimensional electron
gas can be qualitatively explained as follows. The kinetic
energy of the two-dimensional electron gas in an applied
magnetic field is given by the Hamiltonian, H =

1
2m*

conduction electrons, and g is their momentum vector.

>\ 2
(ﬁ+eA) , where m* is the effective mass of the

The Landau gauge A = (0,Bx) is used for the vector
potential corresponding to a uniform magnetic field in the
z direction, where B is the magnitude of the magnetic
field. Based on elementary quantum mechanics, this
Hamiltonian formally describes a one-dimensional

harmonic oscillator, and its energy is quantized into the
Landau levels, &(N) = hw, (N + i) (N=0,1,-) .

Here, w. = eB/m* is the cyclotron angular frequency, N
is the Landau quantum number, e is the elementary
charge of an electron, and # = h/2rm is the reduced
Planck constant. The orbital motion for a Landau
quantum number N classically corresponds to cyclotron
circular motion with a radius (2N + 1)¥/2l;. Here,
Iz = (h/eB)'/? is referred to as the magnetic length, and
equals 8.11 nm for B=10 T. The quantum states
eB/h = 1/2ml% per unit area are degenerate for each
Landau level, which corresponds to the fact that the
energies are the same regardless of the center
coordinates of the cyclotron circular motion.

Since the electrostatic potential randomly fluctuates in
a real system, the density of states for each Landau level
has a non-zero width I'. This is due to the fact that
because of the fluctuating potential, the degeneracy
regarding the center coordinates of the cyclotron circular
motion partly disappears. That is, the energy associated
with cyclotron circular motion with center coordinates in
the vicinity of the peak of the electrostatic potential
becomes higher than the average value. Since electrons
are scattered and the cyclotron circular motion is
disturbed, the quantized levels are blurred to some extent,
leading to a non-zero T, given by I' = h/7, where T is
the average scattering time for conduction electrons. In a
real electron system, the density of states at the Fermi
level shows periodic oscillation with respect to the
reciprocal of the magnetic field. A similar oscillation is
also observed for the electrical resistance, and this is
referred to as the Shubnikov-de Haas effect.

In order to observe the Shubnikov-de Haas effect, the
interval between adjacent Landau levels, Aw,, must be
sufficiently larger than TI'. This condition is equivalent to
w.T > 1. In a high-mobility two-dimensional electron gas,
this condition is satisfied even for relatively low magnetic
fields, and quantum oscillations in the magnetoresistance
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can be observed as the magnetic field is increased. The
amplitude of these oscillations increases with increasing
magnetic field, and eventually the minimum value of the
oscillating magnetoresistance becomes zero. Under a
sufficiently strong magnetic field, the longitudinal
resistivity p,, becomes zero over an extended
magnetic-field range, while the Hall resistivity p,,
becomes constant, forming a plateau. Moreover, this
constant value equals the physical constant,
h/e? = 25.81 kQ, divided by an integer. In terms of
conductivity tensor components, this is expressed as
Oxx = 0, 0y = i(e?/h), (i =1,2,--), and is referred to
as the integer quantum Hall effect.

Below are my experimental results for the
GaAs/AlGaAs heterostructure sample described above.
The temperature of the sample was 4.2 K. As can be seen
in Fig. 7, Shubnikov-de Haas oscillations are observed in
the longitudinal resistivity p,,. In addition, plateaus are
observed in the Hall resistivity p,,. These plateaus are

experimental evidence of the integer quantum Hall effect.

250
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100 -
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longitudinal resistivity (Q)

0

0 1: 2 3 4
magnetic field (T)

Fig. 7 . Longitudinal resistivity as function of magnetic field

The classical Hall resistivity is given by p,, = B/ne,
where n is the number of conduction electrons per unit
area. As described above, since the eigenstates of eB/h
per unit area are degenerate for each Landau level, the
equation n = i(eB/h) is satisfied when the i-th Landau
When i(eB/h)
is substituted for n, the Hall resistivity becomes
Pxy = (1/i)(h/e?) , and quantization of the Hall

resistance can be derived formally. However, this

level is completely filled with electrons.

argument only holds when the i-th Landau level is
completely filled with electrons. However, a surprising

aspect of the quantum Hall effect is that the Hall
resistance remains at its quantized value even when the
number density, n, is slightly changed.

In order to understand the plateaus in the Hall
resistance, the localization of electrons in a strong
magnetic field has to be considered. As described above,
Landau level broadening occurs due to random
fluctuations in the potential. In a strong magnetic field
where the quantum Hall effect is observed, the magnetic
length I is sufficiently smaller than the characteristic
length for the spatial variations of the potential.
Therefore, electrons move along the contour lines of the
potential fluctuations while undergoing cyclotron circular
motion with a radius of about [g. The high-energy side of
the broadened Landau levels corresponds to trajectories
in the peak regions of the fluctuating potential, whereas
the low-energy side corresponds to trajectories in the
valley regions. Both types of trajectories are localized
states because they are closed curves surrounding local
maxima or minima.

The quantum Hall effect will be observed when the
field strength becomes sufficiently high. Only when the
Fermi level is in the localized states, the longitudinal
conductivity of the sample at low temperature will be
0xx = 0 and the Hall conductivity will be constant. This is

a simplified explanation of the quantum Hall effect.

4. Future prospects

It is now possible to carry out experiments at low
temperature using liquid helium, and fabricate samples
using techniques such as photolithography at the UEC. In
future work, I would like to attempt to carry out
experiments to investigate hot spots in the quantum Hall
regime, and the phase coherence of conduction electrons
in metallic thin films at low temperature. In addition, I
would like the students at NITGC to make use of the
experimental facilities at the UEC for their graduation
research.
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The train had passed. 1 heard a noise behind
me and saw Anna coming out of the house. She
walked quickly towards us and, reaching his side,
she fell to her knees and put her hands on his
throat.

He had this look on his face of shock,

I wanted to say to her,

of hurt.
It’s no good, you won’t
be able to help him now, but then I realized she
She was
farther
and all
softly.
(The Girl

wasn’t trying to stop the bleeding.
making sure. Twisting the corkscrew in,
and farther, ripping into his throat,
the time she was talking to him softly,
I couldn’t hear what she was saying.

on the Train, 474)
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We are tied together, forever bound by the
stories we told: that I had no choice but to
stab him in the neck; that Anna tried her best
to save him. (The Girl on the Train, 474-475)
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Dad carrying me, squealing and squirming with

delight into the water when I was four or five

years old; you jumping from the rocks into the

river, climbing higher and higher each time. (11)

IR Y 22— L AD)IIEDHEWTE, B LWIFERHL D
[EIAR7Z3, WEEDIRBRIZ B 2> TN D, DR TED
WCIXED ToXRAETEN ST, KOFA~TRUIAA THE
W Lol BFREINTZRNO— AR —F OG54
TAHEDIT, Pa— AR MEERLIREoTEXE=DTh A,

T o LIFD 2L o TmFOF R GmIZ, RO
Lo —Hind s,



IR, HIZA-T2b DI, BTE xo&o72, ER
REOTSEIXZINBHoTe, MO W) XD

MOFIZNWD Lo 7T, b LEEZBRITEZL, TIZ
HORORFIZES AR LEETET, 2D
FEHERZLDTLE D DTV,

I came across it so suddenly it threw me, beside
the enormous windows giving out onto the river—
into the river, almost, as though if you opened
them, water would pour in over the wide wooden
window seat running along beneath. (14)
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I felt as though I were there, in that place, as
though I were standing at the top of the cliff,
looking down into the water, feeling that
terrible thrill, the temptation of oblivion.

(15)
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ATTLAR—ADORE— (BX—F - Fx /) [ZH
DM LENTLES, JITEHFZELE S & L THhicE)
FTHNDMN, mE—EHIP L BVIAA T, RANIERE
TIRASSF, BIHETHETOLIEHEL TV, U—F 0
ITHARPNCZ2 D . EOLH L Lnve B —20o L,
NI UNDIEE IR T2 I NTHTAE D Do FNDI
HEG Mmool b BE, Ya—V X, AL XD
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KR L, V—F 2ROV IZETCHRLET D,

FIVDOFFEDIEDOEMNAFNZIE, V—TFOBE T AT«
BINTHELTW, 747 1%, V—FL—HEicHME
Bz FHE L CRESE D7 —LE DT, N A7
Y= e A UE =Y (29 ) ICARKTHELTLES T,
ANUHE =V T 16 RIS o TV R WH 2 F & ORIEREN
AFX Y AT LR (2700 FIBFTICAILDILTRIA
EHbOEBEE D ZEENT-, 74T I ZBRTED
OREBENRT s b enE Hic, V—TFICWEETFD
L oA, HERAREZRT -0 57,

V—FIERREF- T, 74T 4 DR, ~—7 -
ANUE=I DT BT ST, N, BT AEKE
KeoleZ EBIRI, AT A DBV avralk, ~UF
— VUV DIERDOBEN T A A ERTOT L, Yavia
NOzEl-o-LHE, V—FiZva—r - oo R
BEIREICHE 2T, T LTH, ~r 2 — Y UEICR
AL, IfoT&nt ZAZHBTIN, HXZIAENT
LEH, ~F =%, mBANOWHORE~Y —F
ZHTHENED, TI T, ALy - 2P r ROKE
BENHMERLSEBHLEZT VAL Yy bRV —F DRI
BEy, BRFICET OO0 EE>TWEANUZ—
Vo mBNLHEE LT, ITBEAZFLATRED LD
ETHEN, V—TF, AT 402 EHWHL, £
L k5,

ZD%, V—ILH Tl L CR#ES L, LB D
Va—VADNFLH, Pk, v —7 e~ HE— T
TTHAB LD, FRTIRY —FnF LB Ih5,
INOFEMEEZEEL O ERD g3 — - XU
By NMEHMOLH TIREE DO/ NN v 7 OFIC, EF
a—rERNOERER ) =) v BT UKERE
L TLVALYy RO ERHMATZY 2 — L XN LT,
BF-DBEDNL OB A THIER S &350, 23h
Vo2, 7VAL Y ML XL S TEND RLAEZEX
HLlLl-EABALT, @#Ehd, FREZART LI
AN, BFZEHLTINTEEAZELS Lizvya—r D
DOHVIBEEZMEME D ETHRADBTERroTEF
9, NP v ZiFFEOE—L U A LLRD., 6o
Ta— b a S RN E RS LT, JBTICA S,

o—L U FHLOBEMEZ Y a—3EEL LCREEL
Tz, RN v 27iF, Be—LrOREE5E> TF
TREY |, BFEDWE L % )T T2 T, Phnya—v
WS TICHOBEEFIZE D AR, FEOHICH BT
JEOREE R T, RBOILFRITNLHER D Z &I TLE
Sl NP v 73R EBELCEFEBFE CHITF, v a—
VIR T U EREZ OO, BEOMEFITELDITHD
ANTW=, ZZICRARNB b0, a—1L D3
DEMZMAH L, FFY a—rDOFANTR>T-, —

NOBMREF ST/ Y v 7i1%, BEFEBRD DT,
FEBED L Z A, RVTRES Teino T,
Ta—UERNEEERAT BT LZbHE ., W
BT — )L DREREIZ oz, YIFOARILZFN Y 72K
kLT, 9 DDEOHIZ, HORTRIZIITZRD 5 E:
DOEERN L, L ERVLI OBV T, ENOTE
AL RNV EZHZRANLILTLEIDTHD,

DFED ., FNVFE S FIZKDOFAEL THEIZHK
ZELTCIHDDITIENR, TIZBEL T2 L&D
R EEND, AV T LOEXTIE, THFETRLD
EOLONEMHL, FATLIEEZHLOFT =] (With my
hands in the small of Nel’s back, I pushed her
away.” (386) THiboTW\W5, LLEMR, £ OFEE (b
DG NSOkk 2 724F5E) #1X->3 V1> NLT=, Into
the Water D E72H 53 U772,

FIVDRNZT AT 4 WB)IITIHATNZZ EiE, #ID
THL NTITDN DI L, EDGEITFHFVEDOF >
JVAEHIZOTTWeDT, RIBRPIVEZ 2L D
IRIRELE Z 2, RAVOFERICENNIM D ZMETZH
(& 21F, F—-IHAREKICHIEL THERIES5D O &
NI e REFRT T v U —R) X, XMITE VB
EHZLEBEO=yF— ALY, Bu—L U DREDE
%, v a—romElE RimE Y s =— REOR
TATAPIATEZ LT —FZIRBDOSTHLA—X
mE. EMEERLLEWVADIZL, BHLASTHEDH
ATHEHM LI, ~L XV ERL TRy 7 74— %
EHENTCICEEET Y a—r, B RO T/R— KT
TANFETOHEREHRDDL YV 2a— N A —F DT n
— 7 b DFLBICEDS LN, ST UnbIEH X
TYUIVEEL 72,

3-3) HEE/NSHE LTOD Into the Water

Y X—~~ RhRT 388 HidrD Into the Water D&H 5
TUNSLLNEZ LM E5 9 H, HEEVNR E LT,
ZADBNTEHOEEZT TEY, WolzWMilid 70
MBEBED NI D, Xy 7 T — ROETOHRTH
D WpE7— ) Z#ARICLE S &L= - TRy M,
WER, HTD A% IZHEONTEY . HEICH I NIZD008,
RO EIRD, BFANDNZNZ LD, ZOHOE
DILNZ2 O HER L 2 b Fete 2 E 03I S b, LA
ILEN R N TG DB THLNZSNS, HHT U
WICEWTLE-ZEBD, va—r - FurBr NER
FNEILNTE, N TRy NOKFEFOMA % frf
LTCWE DT, ESITBINRILANTA 3T R
HNEIT, RZLA, MOBEMHEWVDIZAMDY 72235



TWVWDEVa— AL U —FDFIINHRLI RS TET,
WD X HITHRIEFER Z IR TND DT,

[(RVFHE D THETEL RO TY, L FHo
ERHNEH Y A, MERFIZT Vv a— RS
NELEZ] SHICRBeHrRFTE ), MHirzads
IZIECw 5 SARETYT, BLNSLO0NZDOTL
X9

“Nel killed by There’s no

indication that anyone else was involved. There

was the impact.
was some alcohol in her blood.” His voice grew
softer still.

To make her unsteady on her feet.” (82-83)

“Enough to impair her judgement.

TE<E &) &dhbEndshn, 2Ll b,
DELBINES S,
WZHIRBERH 5,
MEZA] OF) 2NE

Batd 5 &,
THUTH T & 7R TE & T 5 D,
va—r - XLy RAEHOE
@ﬁﬁﬂﬁ;“/?\"— . 'YZ/f Y (Sage 1%
ERPOTIIHED

[P TWVWDAREA S, THIXZ ORTOFM LI
BEONTE, TAT 4 R AvTH—DLXLITED,
it BEZAESADOBSMDEADOEMHIZE TN D
Y

“You know, don’t you, that this wasn’t like the

last one? This wasn’t like Katie Whittaker. This

was like your mother.” (118)
HHAAMELRNOLELHIT [ZTE WD EBRE?
Al ->ThH7b, HATIELY, EHRAE, R -
TRy FOFIZONTHNS>TLHD0? ) (118) &

Lox8%, 7HY « 2V AT [T77aA REL]
(The Murder of Roger Ackroyd, 1926) T 730 AN
FEVFEVS MY w7 R AEEDOR—F o XIXHEH I
HLTTZ =T IRDLBES>TVWDHEIICRZ D, ROHT
IR Fr i 2 X< BV &5 [RED BN
Blois, ZFEATWLERELEH DD, £ 9 TRVEED
5, ROEFHIIZFEMHIL LD ELH D] “er

comes to me; smiling,

face sometimes she 1is
sometimes not. Sometimes she reaches for me.”(119)

ERGEOEATARLICER T2 252 T0D

HEPALBE, HEOFORNAZTZ, FADIFESITFE
ZHIEL LB, FT. b= o7-, OF
Fol-n, 2Bb, ROBIFTTEE2MTLLOST S
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DT, FAFHLDOIT LD & L,

I closed my eyes and I saw her in the -car,

reaching out for me, and I wanted to get away

I shrank back, but she kept coming at
(386)

from her.

me and I tried to push her away.

ZOEZITHITGI W HED—3L THFTRADIED <
UONZEML, FUTLIEEZMLOT ) BRDHDE, &0
F72n—1T TROIES ICFEZ XL T AL bH D]
ERLETAmEITENIEA DA, 1983 FEFOor—L 2 -
APy ROFIZHOWTIE, 2D a—rDEDR
(124-121) 12, FABEZA 7 LR (B AR T,
02— LI — LV ETTHRE | EOEREAKR LD
Lo TND) T TCEY, 1EEICL D, EZD
BEORLE X2 e 0 TRENTWD, FVOFEFEIRNME

ETEXRWZ LT, bbhbAA, BTOA X OHHNIC L - T
FOHNLTH D,
EZITE BT, v a—r XL OBRIZOWVT HIR

WMERESTWND, va—r eBlfE L TEEESTRIRE
D~V DT,

FNTy a—r eI E oo, BN LB EE
TN NERY v 712 Ko T, EOFEENHE L

oo WEEOIKIZ, BHOR, BEEDBRWL 7200 L
TEABOBEMEE Th D R®, BoTnizd L3k
HEIANTHLZEEZHALLTLESTZDT,
It started with Sean. First with her suspicions
and then—via Patrick—the awful confirmation.
Last autumn she had discovered that her husband
—her solid, steadfast,
—was not at all what she thought him to be.
(186)

resolutely moral husband

ZZETERDE, Va—rORmEFITHEEGE N SL
FWHEBLNE S, 1983 FEOr—L v - F UL RO
BT 23V D% A THEFEORE L, 100 HU EdH & D
297 - 300 HIZ Tm—1> O (LAUREN, AGAIN) &L
THEITTND, Sy a = B RBOFEERITHED
Vo= —|l§E- TR T, lﬁ#ﬁﬁéhfwt:k&
RBICAEDEIN TN 2Z EBFODNEINTND, D
DLy a—rOET, LH<, BTk & o
DORFELND, HLF, BoTLIcENERY, B
%%ﬁéﬂbUy&@ﬁET*#%%LtiiKﬁﬁf\
EATAURL, BEDOYa—rOET, BLARAON
NGE VIR TT/%@ﬁ@Em% S5HETWV5D,



28 THE GUNMA-KOHSEN REVIEW,No.37,2018

PLb, GERRERNL « TRy FEFZLIZONE WAL
ANELDOZ vy MME, ATV —/NROFMEET- LT
WD EHITEDI DA, EEEIL, LA L TWESR
DR oW U RS hoTe, [TEHGFE: A—T -
R—% 2 XE Into the Water— ARKDH3E| 2L B &,
IR/ OBFFAZIILA T O L 5 25HiiZ FL Wb,

RN G, Into the Water \ZiL. The Girl on the
Train Z\WRRE I < MU HERTZB I ETETINK
JTW5b, EEE-> T, LRNAFEY M FENL
W/ ERL TV AFHMEDIT ) BFAIZE D LB,
Into the Water (X% ¥ 7 7 ¥ —Wr3t L Aix3Z &n
TELHMN, ZZTW) IFx T 75— LiE BFW
WEEROHTOZ L, ThEifRrETHWME DD
HIEAIN, B, SATV—EH AR 2D
M Into the Water TIE_DOWEFH > TR0 LT,

CORZFIZEY, LEDLINAIIZTHIATY
—Z IR LRt & LT, BITOELSRE LT, Into
the Water 1ZZE L EDNL TV DENE LILZRVVIR, B
FEOHEITIZELS  AUELF o TN HWNEL D
R DEHLFE Y FORMKRDRH - T, OB EHD
LW, T OEHRT, MCEOk i/ i CAlR
REBRE L TCFHMENDEIDIEAINR, 77 &5
DT BLIRANFRITIEZ R RO TH B,

Unfortunately, INTO THE WATER lacks the drive
and energy that made THE GIRL ON THE TRAIN so
compulsively readable. Truly I think readers
looking for literary fiction or women’s fiction
might find INTO THE WATER more up their alley
INTO THE WATER
where the
This
but I was disappointed

than crime fiction readers will.
can be considered a character study,
“character” is a town with a dark past.
might suit some readers,

that the

to discover mystery and suspense

elements of this story take a backseat in INTO
THE WATER. As a reader picking this book up and

sorely

I was

might be

hoping for a gripping mystery,
INTO THE  WATER

but it moves slowly, and

disappointed.
beautifully written,
drags the reader through an almost unnecessary
amount of perspective—changes and narrator—swaps.
These that might be

experimental in

elements inventive or

literary fiction or women’s
fiction just do not translate into compelling

crime writing. (“Crime by the Book™)

T 5T, I E LTRte L, DELRNEWND
Z &7, JUR/NERT 7 M, The Girl on the Train T
SAT V=LV AR AERMLARLEZ ENDLND, 725
FE, BHAMIIZ L 20Dl AvrbAay MBIE
LT B, LA F o LDNERERICZED AL E
TOWREIL, KoTlziBICB BN s Lo Rh A~
EIRTU—DRRIETE 57, B AWBZ Ny, Into
the Water IO AR LD LD BI1XT 720, EFEOFEE
DENTND X ITHERFEDY FAZDLY &8 T, NE
NRBFIL, TFEE2TDHE, MPEZ TV DEINb b
53, BABRLEZATIEHARL2>TLE Y, HAGE
O [Bkoxke] &, BiREE Lz 1TnWx, 7H7 3
—HROIEROREF LV b & ERTA & Bt Z2i7,
BHERGE D IZOWTATIT e WEEE . HL7R 2 U 2 Wi RE 4
HBEMFHEN, HAX—L Ea—T [DFE 5L 0-
72 EMSEZ LB, SIALEEFFCHLERIATY
5 X HIZ, Into the Water 13 F ST SCFHESL & W
SONEEE, Yy—na vl R—ARADOELZOR T
BN OME= T - FALEDE, K—F « F—F X
X, MEETERWVED T 2L<EHA LI —< -
ANT 4R, R AY] OFEEFHAICFIH L
AN = VA AR FEITFERAY T LM O E I BUR
ol 7 =27 « U7 Lo BRSO RN
VEZT-HDIE ) BIFEITHR N0,

3-4) #MeToo ;B & /nto the Water

FNTIE, R—F « F—F U AN FEHTFELF -
TWBIZAEX 0722 & S35 9 Dy,
va—UNFIERMGLTH Y LivZen & Ak
ICHEEICX T, MERTEX 5013 100 BELLEETH S,
ZOMANH -T2 VWZIE. b —DODI, 71T 4
DOAZED S DWENEONTNDDTHD, The Girl
on the Train T, PNTVE—ZFKLTLELTZAN
COWMEOYEEEENHE S, RAay MIMEIZLT
Wtz D LEFA TN 2O N T Ui, CFNFEMTH
D, LA F = LORbNIZTEEEY I AT Y — - H 2
NRUA LT BEE LT, BRICBITD ) BE—05E
N Into the Water OEEOBLIFY TH-HIZY U F
INDB Y E—DWRIZ DR N> TNWD I LT Tz~
Toe MRABEDY E—IZA T U RELIZZ Lo TS5
D, AEEFR—F U RIE, HEMICHIOTOW D REMEZE O
BT D FEDLETNS,

TWEOFEZHELK T, v v 7 L) BHIIEME
HDHITENZ > TV e, EREDED X ) RFEdmD
HEHOT RO ERBELZY 2, TIRICHEVIR



STNHERELEXILEDDVITE - ANEVIZLIZAT
T, BZLL, BAROERLITHD Lo TS
TLXY, BIFZOFEMLENLRFIZATYT, bl
MmHTHERL ) ([H—n-Fr - F - bAoAl
T, 97 H)

“From what you have told me, he isn’t a man who
behaved responsibly. He took in a very young,
very vulnerable girl and left her alone when she
needed support. Perhaps he knows that what
happened is your shared responsibility. Perhaps
that’s what he ran away from.” (7he Girl on the

Train, 316)

TZEWMIZTBIIIE. The Girl on the Train HME
DLERAY Z—TlERpolzZ LBbh b, BLERDL
RIS TAED 0 DT A2 R IR L T e i s AT %
Lo & L7, PAICREIND BHEORREREZER L,
LMD AT 727 = S = X L/NHTE - T=D72,
KIZIER DS T2 AT DIARIL, Into the Water \Z5| X
DI, TMEEEMAT DN v 7 ITRESNDHEE
7R BYENER I TS, Rl b, NMNY v 7 13FEE
T LTHHIBARICER L DSBS 2BEE (“‘a
highly decorated officer” 128) & LTy 7 7 3 —
ROHETDO N2 PHBEH ST ND, LA, ZOEAN
M. BRIk 72 KEERE (DS = Detective Sergeant) D
T % [H5Wig4e | (“dirty bitch” 351) & REORY, &
22— VR ThATIFE T2 X, MR -72 A
72 A ? | (Obese, werent you, when you were
younger? 354) Eflx. T o IFEDT TS A
77. ZO&iEx] (Disgusting fat thing, she was.
354) LHNL I FIMEBET D, bHbAA, R—F AN
ARG L72iRW 2 Bid, BRoTnveny, =Y i3, &
a— DR FNVDORFHAEFFLH L TRLT 5, M
BONERbE, MERDIXT5H, Pa— L ADIEH
%, T2 >< LUV (Disgusting old man, 354) &
SVIRLTWS, NEY vy rpFEr—LUAIEREND,
W7 — /L TCOLMEDIIT, BHEORNIZI>THIEb
SNTWVD EFWNWTWDTE,

EB OMZITIRLS . A~ O XD R VEICHR D &
LIEMTHITRRGET. =) IV XET U THY
Ta— VRFHRMERETH L0 b Y —F L ORI
AL ERHE LTS, 7 AU B TEE B TS &
PEDOBP B %2 EE Y . NN AR—T - F—F X
DANKIZORR > TND EWV DS & 5 (Henley)
Into the Water MR E 4172 2017 1%, BHEIC K i
ED¥ I NT HEIET HiMeToo EINNEY LN o7&

—The Girl on the Train Into the Water 29

THEHD, [HLHREDINETITE I NT O 2
T2l enbolzb, ZOYA— NI TbhizL
bl EIREFEENTLEEN, 20174E, 10 A 16 H, 4
BT 5 B 21 43) (If you've been sexually harassed or
assaulted write ‘me too’ as a reply to this tweet.
5:21AM—O0ct 16, 2017) & KEIRHKFOT U vH - I 7
J MREOF 72 Z & BEWH 2 (Milano), f7ciE,
WL bR—=F « A—F U XELFL 1972 F£4EENT,
Bt O)F R BnEz g LT,
PRETHMIS LT, BIEERPERICL 2084 &
LI ANTGPREERIND LD oTz, Ya— /L AD
DL ORI Z NN LA 7 LRSI VDT,
ZO/INHDMEONFICFE T2 HIF R T AR L
TWAMNE LivZievy, FOEWT, Into the Water %
BHTIERL 72 I =2 MBI R&EE o7,
5 TR &) 2R SR 2 - T [REALDKR]
RE LW BROBEA TR oT27EA S, L,
FEHIIERED L EXT HT I —MHRD The Chase THqE
LS ZAFETCWEEWEEE LT, TExDOKR]
Th, R—F « F—F U XOFZIIHFETE D LT L
TRERW, BELZIEN, L0bxd, T LE
EHLALIMEIRTEIZT, IATV =KV BT AT 4D
WIEEICHER LCatle &, {ERMOAREDRREL O HI1TT 7,
EEE, MEE DL, Ya— v OWELVEICBEV DRSS, H
B0 ELRSHANEINDITATAORZKDOEMEL Y
—F DB ZF | The Girl on the Train 75
Into the Water ~&3JES TR —F L ZAOHERD
DLoMDADHENTNDDTE,

BbHYI—EEOTEILRE

TAT A OAKE, V—FT W TonoH ) Thh
Wiz, BHEHMEZ ALK CTREIES 7 — LR E o072
STy = e AU E =Y T R A E WA N T M
WCARE B L2 A7 NREGEI T, o BHEHE &
Ho T, DLDOMLPNEIEDL TE U RN T2, TAR
WY —F OB WETT, 72 16 BOTr AT 4 L%
LES Eoic7kesn, BENFICHRD X HEMTZ, KB
TAT AN PIEED & XTI TIcEL 2o TV D
D3, F OB CEZIZ2 ARG X, Y — 035 R
HMRDZENTED, LIANAETESEZYTHOD
X, BATFICFEDOT T LEoTm~—7 OBLE & HEAT
TR OEMIZEND Z & &b /NLS0 72, B5FE
WCRAPRAATZ Y —FiF, F v F U Ofi LITENTZREHRS
FHELYE AR DR AF% LA E SNWER Z > T\ 50
EROTD, THIEABNCHREINTBHE A=Y 0
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KONEBZHONE@IEA IR, UV —FE, FHKTO
HRRLRNIA A=V NEBR T, ZNZER~F—
VBRI E BT, RROTIEZS D] (a sick
animal, 267) DX 9 7iTRWVWEZET IKBAWLA] (a
brown stain, 267) Z# R 21T, MR EMET, £~
AIHESRNEF LE 5724 ORANMFET D, “Good-
looking. ”(207) LR D~L v & KEHZH LT 5D,
NCHBRFT O~ E =Y %, U —F T TEIK A
Zz 721 (He looked ugly, 267), [H7-ULIix, +<&F
BOPTTHTTE L, BMOELOMBEZNTA< Y
LT, WREREZH T L2052 THIZnoT) (1
just went for him. I wanted to scratch his eyes

out of his ugly face, I wanted to hear him scream.

267), U—T1F, "V I 2RI L THho TS 3E
Lo, O M7 U7 IZAN S THBLORNE~E T
HD, EZTHELHELHENT D,
ZZETHMATRDOL DI, 2R, Ya—LAXD
EKBROANY == g 2 Z &, FADFEXTA
LEDIZRIZrE— (BAA=F - Fx /) B ER
SOl WHORNGEBR L TWDLZAS 0, V—TF
LR LB ZRER DR E WV, (EFGICHIRTHST
LY%E TR, HRVIRD &, Z2IEBWIZ, 3EADOH
bbbt AZE]
there he was, uglier even than he had looked on
the day of the funeral. 252) A, ZElZ & —E5IH L=
(ZLTEDOHE RTRNNy EBWT, ZZITER WV,
BUIBES AR T, BHERAMRLS, A& Tz (And

then the door swung open and there he was. He

(I turned around, and

looked ugly, his face and eyes red, his mouth open.
267) & E W icxhisd 5,

A=k Fy ) IRy T Tk — FOLXDTF D
DEMCTEIZEZEFET D (2564) 3, Zhid~—72 -
~UE =R NELIE, BEFICANDDOIET L
ZEEELR, AARBKRE WS THRD, AT
WEBZHBICIR->TDITE, ERLES>THRTNDIEA,
HBALx9, EHREAVRENF > TRIEZLR RN
They
You shake your head
now, but you've Christ, vyou did it
yourself.” 288) L Xktind b, b THHEE XX, The
Girl on the Train O N ANRZE HTE T, NV L7l
by LAF b, TF, AHLEWVWINFHDOEY FLE
LEBRLTWD, ZLTE I RoTein? LA F=d
TTFOERMETHICREZH TN TERINZDOTH S,
EEIFENZR L E LT, KMEHE D ZOMARICHEL
oo ZLTHESL, A—T7 - A—F XX, AL &%
e IS D72,

(“I’ve never had any trouble getting women.
come on to me all the time.

seen 1it.

FADEETaN s AT a—Fof=n, SEILE7,
TAT 46 TEID V= DELOEDIZ, Z0
MEZF->TH L IV, DT LRV & )
B e DIXby o Th, DI LOTDIHE % 5F-> T
(Please, It’s not
about him, I know you hate him. Do it for me. 202)
EFENTOIZDITHER, BRITRHE ORRZ A LT
E0 i, A T DAK BRI TH A~ 7 —
CEWLL EDHETT,
sorry,” he was saying. “Forgive me. God forgive
me.” (311) EARR TH-~TWHDIZ, [Zh-oTHLIE
TEBALRRW? ] (“Bit late for that,” I said.
“Don’t you think?” 311) E&/M L 72\, 31T HITIE,
[FIZET 2> T, S LIET—7 DL Z A F THhHn
T47-7-) (With the nail in my hand, I walked over
to the table. 311) &H V., ZDOHE D 7o ILFE
DRBIZERLN TN D,

N e N E =Y T EORIE ORI AR B A R
LIcE FRREBEWETN, FREIHEICFRN 25
ZTWD, ROV —F DY TX, BOT VAL y M
Y R LT iy, ~o ¥ =Y b d 2 L #
DiExE TV D5 E 05, B, TTREENAVIATR
HilZ 72 23> 7~ (There was no room for guilt. 316) &
FWV, ZFOHBT B LICSREENSA VAT AT h
-72] (I’'d no room for guilt. 317) ¢ EWVWHax 5, *
LTHEIIRD L, " H =Y RE ) RoleMiTon
THEMHAESL, VY UV—2R07NR6, [bi-Lid, #
DFXRTRHIZ LB END ZE 2B, D
MR F LW OFBG EHOER FOR, ol (1
wanted Aim washed off me, his filthy house and his
fists and the stink of him, his breath, his blood.
326) LR AN THD Z LD, gInMfEbIIZZ LMD
N5, UV—F1TdHoM (an afterlife, 326) Tv—7 &
TATANERICEGTZE LML TEBY, lanik
ANEZRLTEZ EIEHATH D, U —F I3 HEE S 2208,
TAT 4 DHY a vy ald, RETHM S-S 2
ELTRDE D ITFHE->TWD,

Lenie, keep this secret for me.

“I’'m sorry, I'm sorry, I'm

T SADENRD LH, —FTIE, U —F 05kt
ERLUTHICREHEE LA, EE-T5H, Th
LR ERYIITE, mEARETH, FE ik E
L 2NTEA D,

There’s been lots of rumours—people at school
are saying that she killed him and pushed him
T think it’s rubbish, but even if
(367)

into the sea.

it isn’t, I wouldn’t blame her.



INBHR—T « F—F L XOBNTHAH, 1EEIRD
STEMZIEZEOODNL, FLELGZTWVABEDTE, “into
the sea”l. REDEL “Into the Water’®d W\ \#ix
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why does the wife always hate the other

“Yes, it 1is.
affair,
woman? Why doesn’t she hate her husband? #es the
one who’s betrayed her, Ae’s the one who swore to
love her and keep her and whatever forever and
ever. Why isn’t hAe the one who gets shoved off a

fucking cliff? (332)
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What Paula Hawkins Really Wanted to Write about:
From The Girl on the Train to Into the Water

Koichi YOKOYAMA

Paula Hawkins’s sensational world bestseller A Girl on the Train (2015) was accepted as a
psychological thriller as soon as it appeared. Her eagerly-awaited second novel Into the Water (2017),
however, seems to have disappointed most of her fans who expected a still more exciting and mysterious
thriller than her first one. In fact, one crime novel critic did not conceal his utter disappointment,
mentioning it would not be the best choice for crime readers because “the mystery and suspense elements
of this story take a backseat.” Interestingly enough, he could not help admitting that the novel in question
is beautifully written, and he even recommended this book he disliked to those who love literary fiction or
women’s fiction. After all, he is a good critic, correctly pointing out Into the Water is a novel which
satisfies academic readers much more than crime fiction lovers.

Despite the fact that many readers undoubtedly regard Ms. Hawkins as a crime writer, it is doubtful
that she thinks of herself as one. Reportedly she has no interest in Sherlock Holmes, and her editor of
Riverhead usually avoids such genre. Which shows that Paula Hawkins is a serious writer who, | imagine,
likes great authors of English and American literature such as Henry James, Virginia Woolf, and even
Herman Melville. Her notorious techniques in the new novel, like the frequent changes of more than ten
point-of-view characters, appear to derive from the 19th-20th centuries’ literary experiments. Perhaps a
large number of people who want just an entertainment for a weekend night will be unexpectedly at a loss
to find the book they bought so complicated that they can hardly understand what is going on and cannot
afford to reason who killed Nel Abbot, although Ms. Hawkins prepares a lot of hints.

If you want to enjoy Into the Water to your heart’s content, you should read it at least twice. Contrary
to your first impression, the novel is quite similar to A Girl on the Train: Libby (the same name of the
unfortunate baby drowned in the bathtub) is drowned again by a mob of hateful men this time at the
opening of the new book. Paula Hawkins’s common theme becomes clear due to this repetition. The
death of the first Libby was brought by Mac, the irresponsible man who left the young Megan when she
most needed him. Tom, another egoistic man, killed Megan when he knew she was pregnant. The
heroines Rachel and Anna, though they were ex-enemies, took revenge on him with a corkscrew. Into the
Water is a double—plot novel consisting of Nel’s mysterious death and Katie’s pathetic suicide. The
former is a real whodunit which reminds me of Agatha Christie’s The Murder of Roger Ackroyd (1926),
but Ms. Hawkins prefers the latter with a strong, feministic massage somewhat related to #MeToo trend.

Katie’s story is not a mystery at all. She loved secretly Mark Henderson, a good-looking teacher very
popular among female students. Since Katie was still a fifteen-year-old girl, Henderson was afraid of
being arrested and put into jail where he would probably be the target of manly convicts. Katie drowned
herself, trying to prevent their forbidden relation from being known to the public. Lena, her best friend
who loved her, exacted revenge on Henderson, stabbing him with a “nail” (a variation of the corkscrew in
the first novel) and pushing him off a cliff. This bloody killing is not narrated, the scene intentionally
omitted but alluded with enough hints. Seemingly, Paula Hawkins is disappointed in men completely in
Into the Water, where there is no Kamal. Again she succeeds in letting her heroine kill unpunished
another handsome man as the scapegoat for the violent men who have abused women for many years.
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“Oh, no! It’s Monday today. And I have school,”
thinks Faye.
She is looking at the rain. “I don’t like the

rain. And it’s raining today.”
She thinks, “I don’t want to go to school.”
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The loud sound comes from the cave again.

“Listen, that’s a bear!” says Gemma. David is

listening carefully.
Nobody wants to go in the cave. “You like

animals, David,” says Kerry. “Why don’t you go?”
“Wait. I'm thinking. Wait,” says David. “Be
quiet.”

He thinks and listens again to the bear’s sound.

“Okay. I'm going,” he says.

“David, no!” shout Faye and Jenny. “Don’t! You'll
be hurt! Come back.”

It is too late! David walks slowly into the cave.

They are all very surprised. (21-22)
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— 35

Eric and John went to look at it. “What is it?”

asked John.

“It’s Mr. Harris’s bag,” replied Eric. He picked
it up. “Let’s look inside it.”

“No,” said John. “We shouldn’t.”

Eric did not listen to his friend. He opened the

bag and looked inside. “Hey, there’s a wallet.
Maybe there’s some money in it,” he said.
“No,” said John again. “Don’t open it. It’s not

ours.” But Eric opened the wallet. (9)
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Tyler replied, shouting, “Hurry up, Daniela! We
don’t have time.” (8)

Suddenly, Tyler and David came racing back down
the hill. (10)

They could hear the dogs barking behind them.
(11)

There were some dolphins playing at the beach.
(32)
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Later, Gemma was watching her mother. Her mother
was looking at pictures of her acting days many
years before.

“Those were good times,” said her mother. “It’s
so good that people remember me. It makes me
feel good. 1 really want to be an actress
again.”

Gemma’s face went red. She knew Mr. Harris
thought her mother was Anita Hamilton. “I must
tell her,” she thought.

“Anita Hamilton can’t come so I must tell Mom
that it was a joke.”

Then she thought, “But Mom’s so happy, I can’t
tell her now. Maybe 1it’ll be okay on Sports
Day.” (17)
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playing the Blues.” “Alex scores a goal for the
Blues! The score is 1-0 to the Blues.” “Now the
score is the Reds 1, the Blues 1.” \Wo7zH¥ v h
— DG HEELHEIHR,  “Come on, Anthony!” “Come
on, the Blues!”® X 9 2N BEDOEBHMNFERS, )

® The Tickets

RO Jimmy 23, Jenny OFEA HIZ The Bandits O
art— ko~ Alex ETK KO TF Ty 22T LE
Y Ro 77 v®Kerry 1T RABATE 20N &kTe, 23
~T< Jenny BNF Ty Fa¥%EET L, Kerry [N &S
STHSOMADOF~, BIRAIZEL THITHo6 072

SN, BREZEOIRFICZOFry 2R TLE-T=
Jimmy 1%, AN B AT EE VWAL,  “That’s really

bad of you.”t HH7=E Z A~ Jenny B3> TH5, H
DFEIT Kerry 2% “Here are your tickets.”&&H-> X1
F 4w b &L T“That’s very nice of you.” & J&# X
N0 %R Jimmy (X, o 7=BEAZ2ANNCHRIET 5,

(“Happy birthday, Jenny! These are for you.” & .
TLEBY NEETEEORBNTFERD, )

LEVEL 2

D Sk8 for Jake

ANERDOR L TFHFioTAr—FR— K& LITr = A
( John, and Yoko ) IX. B ADOEH A Mr.
Walker {2 “No skating here. BWAbis,
AR —DF— NH (the number one skateboarder in
the world) Jake Montoya DZANEAY Bayview AE TIT72
DILDHH, BIENEE > TWABDIZ, Montoya DOF|FEN
1B BB D, Mr. Walker OT A 57 T = AJSAE
EHD. AFEITEFEKT, BILIZ Mr. Walker 13, AR
WIZA S — hAR— FAa > > Tz,

Eric,

Go away.” &1
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@ The New Guitar

Eric, Kenji, Yoon-Hee D/ X2 ROfFEZ R 2B AD
Ray X, FH¥—ZFo TR, IAERIZH>THHW
Teimolzn, KAEFXFHX—DRLNMNE > TN,
Ray 1%, B DH4E T Eric NELSBWNWEEo/-F X —
ZHE S TIN50, EERICHKEE LTELTLE
V. FTEBEHLLD T8, WMPHEEAIZDO-< VIR
L CIRIZEBD D& | Wb b5,

® Trouble at the Zoo

Bayview iR % 5hi17= Bayview ik DAEE- B, &
FRAD Mr. Jenkins NEEFHASTDH X IR LI,
Mike I ZFHFIZD->TTA A 0r v Z&HH, HEEIN
THFAHN, BNLTE STV, Jenny 230 HL—
DFL—FBCEEERD 2NV EZE T EBNT, Mr.
Jenkins 23\ < 725 & MHZI A TH U HIL—DF%
& B 5, Jenny [FMtE A Tk LD &35, 22
WS T RO o TN —03Re o Tk B, Mike 1T&E -
S LKSF T, BT N—DFEFSINT= Jenny IE. Mr.
Jenkins OF/R Tl &M OI~EIL D, Mike LA
(SRS %,

@ Singer Wanted

/X2 K Hot Rock MR —H /%54, Daniela HSBLLE
ERULA—T 4 v a &% 50, Gemma [ ZIEN72HT
Wik, TonVAFEERILTLEY, —JF., BIEEFE
@D Gemma X, /N> K4 % Gemma and Hot Rock (24
D EBFICRDTREE THOL - TEZ, —FORELE
B\, FEILT Daniela 234@ 5,

® 01d Boat, New Boat

Mr. Walsh & BF@® Ryan 23ENTZHWAR— b &kl
CAREERTE, 20k, BAD Tyler 3R-S1F, David &
Faye CEFL TESZBLOR— MITAHZ LIZIRD 5,
7 3% 4 J&) (CITY GARBAGE COLLECTION) ® %% “That’s
a great idea.” &\, T/ NA N TEREBE, 5F,
sEih % 7z Ryan 8HUD RZ 5 & 55205, BEREICR
ERFEOS & ZiER S NWET 5,

® The Cave

John, Daniela, Tyler, David, Faye ®OF AR — b
TIANZ R, 22X, 1979 EoHHMNE -
T T NRNE IR oTe, ADBMEATNTZS LU,
FRDTND D BITKAD B3> T, ol 72d,
ELZZHADE, WO RTHRHY, FHITHROIT 78T
BV, FMIROF, o LXFEY Len > 72 Daniela
X, “I'm not comning back!”:{E/EMIZH S Z D T 0,

LEVEL 3

(D Slam Dunk for Mark

N2y RiIR— )L DOFRE, Bayview @i D A X —iEF
Mark DA T L5 27 TififnlfiH, “Great job, Mark!”
EPETZ B BREGH S A, SEED Mr. Harris 226 b
“Good job, Mark,
With you on the team, we’ll win the cup again!” &
Whihsinvs, LorL, ZAZEDTEL L TWHHEDR
ANEL 2D, RBFRICITH N2 EZTFE - T
Gemma HANTZHOAREAE 525, JRETITH R ZE#ER T
1T IS5,

and good luck in tomorrow’s game.

@ Kung Fu Kid

N7 =D T A Adib BEIHTR->THKD, HA
D Mike & Scott I&, HWHDNWLDHE L THLA T
%o WEFROEAD, Adib % Mike & xHE & H 5, Adib
DIE D B/IMRTZNEE 3 FIER0 < Mike ZfHEIZHEAN
LTLE Y, #VWTumber one student”® Scott 735
T TR LGB, BTV Ebrd e, WETNLE
50 % LT, Adib I “You are a good student,
and a good teacher, too.” D HILD,

® A Good Friend

Eric 23/NIFE D Yoko IZIUTHEZE R L 5 &89 03,
B D Mrs. Ogawa 23FF & 72\, Yoko 1XiBR#ELH A L T
MHFEDLEEESE, ZEKOEIXITEX X —% <
Eric ®b &~ L ZANRENTIMTREEL TN L, AN
BIWCHRNEED P, Eric BNIHPEICENTITL, Eifz
H 5o TERITD1F 72 Mrs. Ogawa X Eric #E®H A0,
Yoko 2% “I’'m the bad one.”& By DIEEFRD 5,

@ Quick Thinking

John & Tyler T Vo OHESCHITHE ClEA TV 5,
David & Faye %, #&JETT7 A 31 F %9 5 Daniela >
L7 A A7 U —LZH W, TR EIITS, £I T,
LMDy T2 BSTRTLIANOTEEZHET S, &
SOHWr T, r—FA B, RS &, KEE
PEL, ZVarE S0 TRAEZNEE LT, B
T RS

® 1 Always Win!

Bayview O HUAHIRE, B, BN OH LW HEEH
ZESOTHLTEKL TS Ryan 12, BAD Tyler
N HE T, Our family always
finishes first.”& BHNCZ 72 5 RBO Mr. Walsh @
BT, Ryan 1350 &9 Tyler ZZEERIXL TA—/,

“l want you to win.
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LrL, RIZT_XTaxEH, WEEHF L TAPBELE
Tyler (2B v 7 % FIET,

® Quiz Night

A4 XARKRESICHE L7 Ji-Sung 1%, the Petronas
Towers IX Malaysia @ Kuala Lumpur (23 5. Yesterday
o 7=DIL The Beatles, &4 T5H, MELEFEZL®4&
TH -7 Gemma A G S Z LT BINI Lz
BEE D John 73 Ji-Sung Z7-t X o5 LA JICH A
TLE 9, Ji-Sung IREZHN, DI & “I don't
know!” & 5 o> THALF, John ITOEVKETDHZ LT
el

LEVEL 4

@D T Spy

Uy hDC, Edgar I3RS SCEE L ASAIZ580
FESHEICE < A, BRECTHEW =0 L ERE UREE L
72 Yoon-Hee # R T, EINAZESTLE D, RV
N TVRELT, @2FICANTERICR>TFHRELE
Edgar 1%, MiEWAMY | tMADOHEREEZE > TR %
WIEIZIBWINT D, AEREOFRFS £, HIRBEIZKZ I3
ONEIN/oT2 B, BNTTA ATV —L%&WELE L
LTINS TEDHZBW, FRTRBITEHIND,

® Go Jimmy Go!

JEHZ (Sports Day) @ 800 A — KLEIZHIA Anthony
X, BT Jimmy 23 “I'm in that race, too.” & &
ol &, RRUT Lotz EEE, Mo ORREIZ 72
HEBANEAO Mr. Williams A L7223, Jimmy 1%
HE2 O (principal)Mr. Roberts IZEFF L. A%
DL —r o TL—AHOHEMKFTHE, R
Anthony 2L T3, 247 (second place) IZ72 5 73,
“Next year I will winl”& HE SR,

® Do I Tell?

Ji-Sung 1%, /S A& T Scott & Mike @ . AfHICHIZ
Yo BFED Scott [FFF-TEXRUF AT L —THRAH
—ICEEX L, HSA R TOWRVWEBAEEIZR > TV
WelExZ o<, BB TRA LD o T ZANIE, NAD
BADOFEHELT, BAZHESE R, 5,
Mike o — MIEEXT D, AFETIE, ZHAFZ®Y
BILT, 7 AMAERTTHL, ZANIE, HOBHRT
THEZRITTNWD L ZAZAANOERITHE S LD D,
LT o & HEHIFITS 572 Ji-Sung & Z DIFEMN S [
W Tk o Tobla) & EEE b, ZB80EN
TITH I 5,

@ Lost at Sea

Faye, Daniela, David, Tyler, John DI AN, B4
2HLDR— R THA L TITHNT D, & ZADPRERIC
V. WIS T[T SHENT, Faye OF LW —X
Ab, B= DT VU BRI I2 < I8 D, TRA &
INSGIZTE D AL & BT Z 2 o TKERE, %
S, BH, WiRIZAT S0S OXLFEW, Faye O
BE& David DRNEHEERDOA~Y a7 X —1ZHhiF b b,

® The Shipwreck

John, Daniela, Faye, David, Tyler ® L ANFEOH
DIeHOR—FTHANT S, John & David (144 £
T xaHLte, Faye 23V A& RL-DIF, John TR % L 9%
b5, JEIZRE S TV David 1T Y A DIE 9~k <,
P RATIERL, ANVTTEST2DE, ZANFANVTIZO)
F o THIEIZED . iR & R R, FBodic
[TRE /X aBNT, David OB HOL, 2L
TR TNEZDIE, bHBAALA NI,

® Mystery on the Island

LW H OFETH, Bayview OEEFEAZCD 2 E\WMIIT
57~ Daniela, David, John ® = Al%., ELE7piElxA 1
LU LTVAER, HBREN LK EMTENEDDE A
BLCGERT LM, EFICHFICSAT, B TH
~J 9 & Shark Island ~, TTWEEHEZV L 7T 2DHE
T2HRMREZEILTHIES TS, R I LTV
BHERNER, Ry 72 H—0 Patti Sanders 23Nk
TIa—Vv7 - ETFERmELTVWDLDEST2, ik
DI K% 72 Daneila 1L, BoHEE Ri=4,

LEVEL 5

@ Who’s Best?

Za—I— I bR A Kate 1X. The Lagoon T
AN RE 5T, FU 7 R&ZHL T Lz Secott &
BRENZATS R 235, LorL. HERFO Jimmy (25D
Mo TRETLI2HOBMNEZRTLE S, “All the
girls want to go out with Scott!” “All the girls
are in love with him.”& Gemma & Yoon—Hee D%
TN, IENELS 2D, D%, Mrs. Chen DED
RETIHIHHO Adib LREOFECTESE S, B
DRI K% R T, “He’s nice and very easy to talk
to.”& 9, Adib < TR % Scott 23T LT
5 D% 7z Kate 1X, 2o — b T<HERELIED
DO, fEfR, REB LD b, HEEORV Adib ZEO,
o CSMTZBER~H T 5, £ ZITiE, Mk afivie
BmM—%E 2 Lo THibh Tz,
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@ The Big Test

DB S LiE S T, KFL TH A ORRMM A T
DR DN Ryan (X, EEFT T ARV LBEE, Mr.
IRIEE AL TIToTH B 9, TOMICHE
O Steve NHAED P CITHEEHEZIY ST 5, HEEORM
BEBERZ T NFE LB LI AT, Mike HITHRTE,
BH, MEETRETT A MIEATLAEERZBIE, ME
MEIDTH A-2 5, Mr. Harris i Ryan & Steve &
BEFIIFFAT, KO X Z8 L b2 TWi-mis
Z R4 %, They are in big trouble now!

Harris

® Where’s Lorena?

4D Lorena & AFEHERRATE 2, LvL,
Alex 1. FHBIO Mrs. Oliveira 2°HF5FY Zkfr S
L3772 < ER HE (the fairground) ~, & A & #& The
Lagoon T2 9 #IHAZ LTV D MICHRIZIT HFABIC 2 5,
WD HF~AToTlEME, AL R>THLEDLIBRD
2263 JFE, Lorena IXREBLICERE L TRE DB T
BRIZH R > TV, RERICHONDA, S Lo
2o WIZHMNT 201D T, B0 H
with your dolls.” &, ShWEKODFHFEZ T 5,

“Let’s play

@ Boys vs. Girls

Bayview B DAERET- H AN ZK % Bear Mountain Camp
T Z9, Mr. Woods DO¥ETHDOIAIEY (milk a cow)
MWD X X TR ELRD DM, Gemma 235 ST TH O
Ryan & Eric IZFF&0T, BLOFNIRD, BT
il oI CWIZ R A I & Girls’ Cabin T L CTHiZs b4,
4113 Boys® Cabin IZHKT 5, Mike 1K LIZ, 785
TEOTANATIVELERNIZHR L TATZMEES 55
R BRING 7 =S SEHELT L HFRRIC, David (TR
EHEDT, ThEENTI~7=bEHRITFET, “Boys,
that was very bad of you.” & B2 L 7= B A &R
Mrs. Brown {ZP5—J. “Well, it’s good nobody was
hurt.”E AFEZHOME 2 =, “And good job,
David. You did very well!”& David ODRHEZEED 5,

® Think Daniela!

FEWEER) %E@ Daniela 1%, a7 A=——%
HLNE 9 L KOZIFITEWTH S OIED Y 2> Gemma D#L
FTHRLT Lib\ DAL ZE S, LEMEIOT
WICHIZ WY 2 — A& #A T, John (2T TLEW,
BB SND, 7272 — A>TV 72\ Faye N7 <28
NFIRDOE R TRKET “Run away, Faye.” & RLEDS,
M oTz, W< D LTHEE LI AT RN, Faye
WICETHebND, 7oV EEEZRSLEEZAT, M
DGO EDTNPERIE, &> S0YWrcr—7"%)IlOMH

— 39

MOKIZSO/E, FEIZHED D AT TR,
that was very smart of you.”& Faye 72 H D{EHE% HL
DEL. John & Gemma % .
angry with you.” & #{SEd 5,

“Daniela,

“We’re sorry for being

® The Bear’s Mouth

Mr. Woods DiitBHZ K&, XA L L ICHA LED
TEDOEZER > “a flag race” #1772 5, David, Jenny,
Kerry 23%F— 2L, Ryan, Faye, Gemma M#RF— L, £
T&hlca—7%o> ThT — LB AROENOEAZ RS,
Gemma (N THIKOER Y SV E L TENLE LN
HY, JIBADOEEZE D, 6% 6 THKEDIAIN The Bear’s
Mouth ~, BIZHEWTZFHRF—2ILD Gemma [L7 ~ N5 &
SoTHE, L2L, #F—20David ITHAEEE L,
BAANY, HEFFS>TRD, CDT LAV —%Fo7z
Mr. Woods &3z, WELTW=DIXT7 A 4> OMEE 5

72o  “Good job! The green team wins!”

LEVEL 6

(@D The Lost Wallet

Mr. Harris B3R EZT A M &7/ LHE, #T
#9795 Eric, WEREE. A7 — MR —RTHEHEL, BK
O John IZAICDETVCTATAR—ZHELTCLED, JE
THEZRWESDbIL, ¥¥—%RKk, AN, "R
BWTCELLEN UM EZE LT OEHE, 572 Eric
IX. “Nobody saw us, so we can keep it.
ow.” KT L, —JF John X “I don’t want to
steal from anybody. It’s not fair.” & FE#E4 5,
BHAKT L] & Eo72 Bric DF &K - T
HHE, BEOBETH X ¥ — 75_’#1/\“(:}'5@\ John
DIZDIZH LWAT R —%EH > T, John [TEFKAE
BE, TEPERITeo Mz R A, DI N
RE 9 E LT, Mr. Harris [ZfiE->TLEH, REEN
SR Tl b D H, Eric BEMEEA, AT
PAER, CAICHEOREORRA M U5

It’s ours

@ No, You Can’t!
Anthony 1I/3A 7 IZEHRTL—R & RLITATE 120D,
BN T 5, TL—VORRESI XTI THELTH
LM, REIVNERNEEREIES, NS 7= T DR
ICHFECHENTIT->TH B 5, RO HVDL—H
—DHBRAIIFRETH Do e, HMlTHa—2%ED
KEW, L2IABZEZ~FRILDIZFET, KRiCEzE, |
a1 (He had a broken leg, and a
broken arm.) . FEX 16 D & &, RN/ A 7 THIHE
DEEEAV, NA TR 272D 72,

“I love you
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very much. But my love for you made me worry. And

my worry made you have an accident.” & X L7=HREIX,

NA T DBERRFT FaFH5T Laifd,

® Does He Love Me?

Jenny (X, XEEE THRLEZEBIAKD Yoon-Hee H3Mi]
MERBLTND Z &K<, R—Af 7L FD Alex
HEFET. BB D Gemma 2> 5 Z ADBREAEIZ A D D
BRI EME, va vy 7 %&%F %, Yoon-Hee D HFLAE
WHRTZADBE A TND EHEE L7z Jenny 1X, K
WERBY N7 =~1TE. Yoon—Hee & R4 5 Alex 1T,
B SbE T 5, ZOEK, @EHTLEL P E2F
STERNEEBENEEZE DT, A&, Jenny OFEAEHD
TeDIZH T T A X« N—=F 4 —Z R L T =D 7E, 3k
TH L Tpi< Jenny &, 54K Alex & —FI1247 < ML D
Ferh A, BENRT T, S NI, ~K D,

@ A Helping Hand

Jenkins Beach ~HEZE TH/>F 7= David, Daniela,
Tyler, ZOWELIZHIHIZIX, BTO AN E R TEDY
FLB/NHNTWD Mr. Jenkins OFAAHIZ 18 b 1L 72
5721, “DOGS KEEP OUT? D545 &350 | it LW O F
RN D->TL B, e TTHERIF T2, David 2IIE %
HLUTATHARIZZ2 > TLE 5, Daniela & Tyler i3y
WEEOH T, BhdaDavid R L, MRIZKZ i
5. Mr. Jenkins ME-o T & THuK KM & B &0,
“Away!” & RICH LB AFEMCHROE L, HifigH
MHEDH TR E K> Tz David DFE TH LT iz,
Va— AL —F%EH LT, AxEEDSITRWVEME
LN L TN, ITANAIDOMEEEZ L TNDE DT,

® Trouble at Sea

Faye, Tyler, John, David, Daniela D FHANRUDT
DR — FT Jenkins Cove ~HNT 5, ¥ ETHE AN
DFs%FAL L, Mr. Jenkins (2B ZRDIZIT &, (A
BRI THENTZ AN I ZENWNIL TN D &2 AT,
FELIERTEEEI R LYy —HR— b KT AEHD
AMEFRLTNDOE BB, A5 L T Jenkins DFE %
B B THART N EETHEHETE -7, Daniela D7 —
ZAMEBS> THROM->TLE I N, FEHVEEZHR- T,
ANTIZBT NG, BATLLOFSTMITEMEL T,
BENEIIR D, MO TIZIH A 72 Faye & Tyler I,
A NI EIITRITRE - TL D,

® The 01d Promise
Ryan O % Ffs 9 Faye i, #X DA Don Walsh & &
ETEONY , RELBTENELCEREIND, D%,

Mr. Jenkins F&C. Mr. Walsh 2% 100 4ERI[IZHA[E LM
KoLl EWIBEELH L, WIOFEZKT L Hil-
el e BmMD, VRO Mrs. Dale & EFFAED Mr.
Harding I1ZFEFIIAWIC LFES LA, Walsh EIZED
Z ATZ Faye & John Id, B GRiE#l A 3 i, UL VDS
MEFEIFIATNEZETHEDIZ Walsh BMEE L= D7 -
77, Mrs. Dale & Mr. Harding ® = A CTg->7=5EH H
ST, BT 5 Mr. Walsh ®F 8% John 238k, 4T
FE BT 5,

LEVEL 7

D Let’s Party!

Jenny XML &R HNT D LHEH DK, Daniela &
Alex ZFIZMEA CHLE % FLD TET > 7243, Daniela 23
N=T =% L &I EFR, KFY LR o72h3, Faye,
John, David, Tyler IE£2>Y H>, V72 Gemma <° Ryan b
RoThkD, BHEML, FEEZEMNL TH U AZIHRD,
MO E TFLHT, U IR WL T,
D Jessica DEAENEL RoTAZ XIRET D BN
LEFENHD EL Jenny (TOWVICEY IE - TR AR
L, LTV B = ATHEZ R TWe50 275,
EZAMRHIE Y. TRH. HOWEIZHNRK T/ N—T 1 —
ZzLlobok),

@ Do Tt!

EEDNZAlry AR—LOFRET, EF 7 Kenji 1,
FRTET, Ryan 6L HN5H, MFRPEERMEIX.,
Ryan IZME-72E X2 H 2T, EHITWMREHEEWV, Mrs.
Ho 2o, BROTLEL 2L o>mEohd,
Ryan 3FE -7 RDRN2L, AELZEEZ LD T,
I~ 2— b, Kenji NOHOHE, " ANIIREN
Vo — MEREMICHEET 5, BER%. Kenji BNEAHEE
TR—=NEHRTENRT Y MTANT, Bl % FiL,
Ryan & ZWE 9,

@3 My Mom, the Movie Star

Gemma |X, 7 A YU WBLEZZIETHZ S Mr. Harris
% April Fool’s Day IZMH B 95 &, RIS ANE
4% Anita Hamilton 72 & & - THRT, Mk ORERN H
%% 0 Mi#E S5 RE Anitta AW Hamilton X, K& &M
EXONTWDZ EEFEMOTIC, SAEDUKHE CHE %
FIEZIF T, UALAYUIZHE ST Bayview @t~ 7L &
AL TWDHEEOHE BT, £ 2~ Gemma M E AT
K L7 REEN BN D, AT T 7o I T A
EHHET, FEE LV Gemma DREZ A & bR ro7=
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M, RADRL TS T2, Gemma 1., EFfEZFTHIHIT T
WIS E 2D, LML, L0 TRD & X,
“But I did have a good time.” & REIZEA TUN=,

@ The Secret Tunnel

Bayview Hall ZEffifi % 754172 John, David, Daniela,
Faye, Tyler ®HANIZ, SO ENIHIZTILT, H
FA—=ZH DY DO XA ¥E L RBITTNATNT,
WARE OO BN TN RN L Ic& 5L, iDL,
BAREIIIWEORENHY . o fic, EBIERIE
ZLTWOEHENH-Te, Bz o< DA
A THICEED TRV ICHZ S L LTWS Mr. Harding
DEHZmY | BEITEHRT D,

® Love Online

R THAICANRDH D Sarah ALK A Vo T—
DE 2 ZNZFHE TN Scott 1, R UEFEH® Ji-Sung 2
FE L7= Sarah ~D L XA U hH— REMVETS,
Ji-Sung 135> THLOBB ELRITHEITHET L. Th
X Sarah DHLO T, HLOAREAEE > TLE H, Scott
L. “Would you like to go with me to the dance
tomorrow?” & L &k 5 —J7, & L& HFT < Sarah
D5V % LT Ji-Sung &% DRI éﬁéf)’%)‘—ﬂ/%%@
S 51T Ji-Sung D4 THE A — L% Sarah ([Z£ 5, 5.
FFITITN T, Ji-Sung o>§iﬁliﬁﬂib\%e%u<>7; Scott I,
A< HELI<, BLIMWD ZAZRT,
fool!” & KET 5,

“I’'m a

® The Golden Monkey

. Bayview Hall EffEZ S A7zt GE
fiidh 24D 7 Henry Sutton 1%, PFEOHWEND HE
DYV FICAN, BIHO Nx DD ZH U, RIEE R
TR, G, Z0%, EWIIATHARIZZR > TW
%, Faye DA Mr. Wang 1%, FENS- THR D %
FIZHRIEET 22 OMMEEL 7R L DGEICTF
b TV 5, David 239 550 El>TLFE - 7=EHIC
BEHA B A->TNDDE Tyler BRI 5, David A3

a2 D) OO OBEEIZEEX ST D L. “The best
is here. O LENEND, T OO PIZE I TW
Zbﬂﬁ.% Faye 23%|-> T ¥, Nzl EMOEE

I Z RN, #7200 TIEHNT, MEzH 55 &
1/:E‘/H"C“Tﬁ#h’(b‘f:%ﬁ%@fﬁ%ﬁﬁéﬁl(ﬁiﬁZao T
DEA FNENAZET L, iz %/i\UD“bL/I/}:ZIK%@T“
W ONRE SN TV, R4, fﬁo’(b\f_ﬂﬂiﬁﬁ@

=2\, Mr. Wang 13, EPIZ’P Nt fEi=bH
Ko EIRBEBTHIENTET,

Delta Adventures in English

ZHIFENE YT =X B LW, LT 3 B

T, &2t o, GitoTreMnroid7vA47 1>
ReV—=F—=Th%, CDMRDT, #ViK LT,
e Fat L CHRCEIERLT 2 ICITRE N b Ltz
Foundations Reading Library &2 &, £EHODYS
DA TARTHDHOL VIFFEL T, FFF CRFE L~V

DIfE > TW5D, RERBWIL, BEHXTED “for
children in the 7 to 12 age group” FAZL XN TV 5
KON FAETH D72, w1 #EE D Foundations
Reading Library 2% L T, EAALDEDLLIDT,
—R OMERE U T D0 Liviy, LarL, BRY
7 HE—E LTI, w&D The Time Twins MBZ A A
<V Tz 2B 2 Akl 5 DT, Foundations LV
BIXD M AT =N BREW, EFEOL4E [E 1.1 %

W Z &% 3 Stranger in the Snow 1%, FHANED
JELE’?EE%\ FrlopBitHTtE 5,

LEVEL 1 ORI TR EBVIER THR—INTW5D
The Chariot Race DT ¥ 1 — 7 L7 Bk OEITIKRD
EolzEIINLTND,

Himaar is old now,

but he is happy.

He eats the green grass under the trees.
He likes eating and sleeping!

He sees Bak every day.

Bak is a tall young man now.

He likes the Senator.

He likes looking after his horses.
Today there is a new chariot race.
Bak has a new team.

Come on, the Greens! (30)

Wig e HHODTFTEL k ZAEBATLTC, AlicbE L
ZEH%ZDL T, FEEICHMEN T KLY 5 272
WEIBLE L CW5, iEFIL. Foundations Reading
Library £ Y &9 o & 5.< LEVEL 2 @ Danny’s Blog 75
o7, EWMOEITBRIER TELND,

Pumai is a beautiful place in Borneo.
It’s quiet and there are lots of trees.
It’s a good home for the orangutans.
Danny Miller lives there too, with his mum.

She works at the Pumai Orangutan Reserve. (2)

EBE LRGN EMN LI 2T, AHANHBER
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ZER LTV,

One Saturday, a family of tourists came to Pumai.

Danny’s friend, Paul, showed them the animals.

4

“There aren’t many orangutans in the world now,’

said Paul. “When people cut down the trees,
these beautiful animals lose their homes.
At Pumai, we try to help them.”

The tourists were sad when they heard that. (4-5)
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This time, two men were looking at them.
“Who are they?” asked the older man.
“Have they come to see me?”
“T don’t think so, Mr Shakespeare,”
“And I don’t understand.
How did they get here?”

said the older man.

“Wow,” said Sophie. “Are you really
the famous writer, William Shakespeare?
How exciting! My name’s Sophie,

”»

and this is Tom -

i

“Sorry,” said Tom. “We can’t stay.
We must go home.”
He pressed the red button. (25)
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A Guide to Foundations Reading Library, a Unigue
Graded Readers Series Set in High School

Koichi YOKOYAMA

This paper is a guide to Foundations Reading Library, the 1-7 level graded readers series of 42 full-
color illustrated books, whose characters are mainly fictional “Bayview High School” students of diverse
origins including Japanese and Koreans in the United States. This series is quite unique since many of
introductory graded readers generally tend to be children’s books, or fairy tales written for children. Of
course, it cannot be denied both Grimm’s and Andersen’s masterpieces are still worth reading for young
adults, and even the graded readers for English-speaking children like Oxford Reading Tree and Info
Trails are also readable and informative for high school students learning English as a foreign language.
In reality, however, ordinary, Japanese high school students, especially male students, avoid those books
probably because they look too childish for them to choose. Although there are stories retold or newly
written for such students, they do not seem interesting enough to attract their attention. As for
Foundations Reading Library, the main characters of the series are ordinary, American high school
students, whom the Japanese counterparts can easily sympathize with. American high school life always
looks so attractive to them, for example, part-time jobs, skateboards, rock concerts, rock bands, basketball,
sports meets, bike races, summer camps, and dances. Furthermore, this series includes some extraordinary
adventures such as fights against gangsters and robbers. Far from boring, Foundations Reading Library
provides ideal textbooks to those who want to enjoy learning English from the basics by themselves.
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MHZELFIWE b O & AR CHTIrmiE s Lz,

£1 EFHEIRLFE—IZHITS 300 K ZH#ELL
RGO EE GEEEI R LF—& Y ERTEHEE
BEABRBEECKYRDDIHFE. TOITFLY—RQ.
xstep = 1x10° TORTHERICET)

Ea
[kd/mol]

10 100 | 112 | 125 | 139 | 152 | 167
20 100 | 1.28 | 160 | 1.99 | 243 | 293
30 100 | 142 | 198 | 2.71 | 3.67 | 4.88
40 100 | 1.10 | 1.27 | 155 | 1.97 | 2.57
50 100 | 096 | 092 | 0.89 | 0.88 | 0.88
60 1.00 | 095 | 091 | 087 | 0.83 | 0.80
70 1.00 | 095 | 091 | 087 | 0.83 | 0.79

300K | 310K | 320K | 330K | 340K | 350K

F1TlE, R L7 TEa 28 50kd/mol LV k&
WEE | RUSHEEICIREKRFERNZEALE R, £2&
BIFEELS 2D L Voo FE LT RIZR ST D 2
EWRbND, i, S OREREORZEDOEREN, 1-S
WIZHLTRENWZ EERBLL TS EE X HILD, kb
L7k 9512, Ea>40 kd/mol TiL, =B FTIZBITS 1-S
OFEA 1ppm LA FOIEFIT/NSWEIZ/R>TLE ST
WAHTZDTh D,

UKL, %k T 2 BEE A VT 1-S OfEAT
P45 HikEEfAvs &, Ea=T70kd/mol, 300 K D&M
. 1-S 13 15X107%2 FRERO T, BEOKEE (10
1 15 K1) X < 1-S DOEIC 2 705 3HTLL LD
ErREEL LN TE D,

BUERE IR T2 S OFEREL L 25729, 4Kk
ICB T 2AAMEEZ/NS S LR E, LTDE 2, 3
(R, xstep D/ EWEE S OFHEREENEL 2D |



Maxwell

£2 FFEMHIEIRLX—ICHITS 300 K ZHELL
ERIEOHEEE GEEETRILF—& YERTHLE
BEEABREECKYRODAHZE. TRITSLY—RQ.
xstep = 1x10* THORITHRICET)

Ea
[kd/mol]

10 100 | 112 | 125 | 139 | 152 | 167
20 100 | 1.28 | 1.60 | 1.99 | 243 | 294
30 100 | 145 | 206 | 285 | 3.88 | 5.18
40 1.00 | 158 | 246 | 3.77 | 565 | 831
50 1.00 | 1.09 | 1.27 | 160 | 2.16 | 3.06
60 1.00 | 096 | 092 | 0.89 | 0.88 | 0.89
70 1.00 | 095 | 091 | 0.87 | 0.83 | 0.80

300K | 310K | 320K | 330K | 340K | 350K

£33 BEMIEIRILFE—IZHEITS 300 K 2H#EL L
RIEDHAFEE GEiEtIRLF—LVEAITHDE
BEAEBRBEICKYRODAZE,. TATSLY—RQ,
xstep = 1x10° THOEITHERICET|)

Ea
[kd/mol]

10 1.00 | 1.12 | 125 | 139 | 152 | 1.67
20 1.00 | 1.28 | 1.60 | 199 | 243 | 294
30 1.00 | 145 | 2.06 | 286 | 3.89 | 5.19
40 1.00 | 165 | 264 | 410 | 6.20 | 9.16
50 1.00 | 1.73 | 3.01 | 512 | 854 | 13.87
60 1.00 | 1.06 | 1.24 | 160 | 229 | 3.50
70 1.00 | 096 | 091 | 0.88 | 0.84 | 0.86

300K | 310K | 320K | 330K | 340K | 350K

FOIELVEIZPORT 2 ERETH L, RLITRLE
xstep =1X107° OFtHEMFER TIL. Ea<20kd/mol FEEF
TOFRPHIZOWVWTIHELLFITETWH EE 2 B
%, —H T, #3 Dxstep=1x10° FT/IhEL LIfE
FIZHBNTH, Ea>50kImol (2xf L Cik+ kg T
ERnE S icBbind, SOHBEREIX, FEHREICE
Héifﬁa@ |05 (xstep) Z/hS< D& ERDHMN, G

BLORERAY Uxstep [ZHFIL TRELS > TLE D =0R
ERDH D,

ZZTWRIS, RO Y T DA E ROV CRERS
FOREEE iP5 2 & BRI, SRR E R 4 ITRT,
K 4%, FLARETOFAEMETHLE 3 L BT S
ELHAOHENGESN TS Z EDNRBINDHO
D, #HRE LT Ea> 60 kd/mol DEIZ® L ClE+45 70k
ELIIS AW ERNGhotz,

5 12iF, TEME LT 3L — 2% S WOREIR O FHRRE
BT, R koY 7Y o OKREARE V.,
xstep = 1x10°° THHH L7=, xstep = 1x10* THHHE L7-FE
W2, TXRTOMET, MEELLF 2 HET—H LT
NG TTIHARHERE TH- B bND,
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F4 SFEHEIRLFE—IZEITS 300 K ZRH#ELL
FRIEDHEMEE GEEETRILF—L YERTHLE
BEIUTYVEICKYRODAE. TRTSLY—R
®. xstep = 1x10° TOHORTHERIZEIC)

Ea
[kd/mol]

10 100 | 112 | 125 | 139 | 152 | 167
20 100 | 128 | 160 | 199 | 243 | 294
30 100 | 145 | 206 | 286 | 3.89 | 519
40 1.00 | 165 | 264 | 411 | 6.22 | 9.19
50 1.00 | 1.86 | 3.33 | 579 | 9.74 | 15.90
60 1.00 | 145 | 240 | 417 | 7.37 | 12.93
70 1.00 | 097 | 095 | 092 | 090 | 1.15

300K | 310K | 320K | 330K | 340K | 350K

£5 BFHEIRLFE—IZHITS 300 K ZH#ELL
F=RIiEDHFEE GEEEI RN F—& Y EQITHTE
BEVUTIVEICEYRO D F%R,. TOd5LY—R
®. xstep = 1x10° TORTERIZEI)

[kJ/En?]ol] 300K | 350K | 400K | 450K | 500K | 550K
1 1.00 1.03 1.06 1.07 1.09 1.10
2 1.00 1.08 1.14 1.19 1.23 1.26
3 1.00 1.14 1.25 1.34 1.41 1.47
4 1.00 1.20 1.37 151 1.63 1.74
5 1.00 1.26 1.50 171 1.89 2.05
6 1.00 1.33 1.65 1.94 2.20 2.43
7 1.00 1.41 1.82 2.20 2.56 2.89
8 1.00 1.49 2.00 2.50 2.99 3.45
9 1.00 1.58 2.20 2.85 3.49 411
10 1.00 1.67 2.43 325 | 4.08 | 4.91
11 1.00 1.76 2.68 3.70 | 477 5.86
12 1.00 1.87 296 | 4.22 5.58 7.00
13 1.00 1.97 3.27 481 6.53 8.37
14 1.00 2.09 3.61 5.49 7.65 | 10.01
15 1.00 221 3.98 6.26 8.96 | 11.98

FEL, EHEb XL F—REalTiFE SN TH, R
EOEFICEVMSNEENRTZE Z DTN TH->THIN
HWEINDEVWHIEREFELLHRATETCWD Z MRy
M5, 7k, Ea=0 OFFE, S=0 &b 7H, WTh
@?ﬁfﬁ&:isu\’c% 1-S O THEI D s EE I

21 Th oD,

{Eﬂiftizﬂ/ﬂ? BZ DX TN EWEPHT, FiRIC
LB DOIEH TR S L 725D, KR TH 431
HWEDEEZ D720 TH D,

E ., B EICLERRRIZ 2 o o — 2 E Otk
BT 2O T—HIZITE 2 WS, IEE b= x L%
—OIRWVEIR T, M IR LA 35 BRSNS 722
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LT, Az /NS LTEERKELZ BiFTh,
(Z B R[] 28 PR < | RSP O ALERAF B 2 9IS
FATZ,

4-2. BABEEZRAWLT 1-S DEZELNICRD 7%

W, fEeFsAE (B) &, FEEBEEIEOE STl L.,
HHEME x=a L AMOmE1-S #E%HE fd) Tt
EIT& 5 b0 EE L TRD 72 SO O EEE O T
FERETRT, ZOEBIE, EEbEm R F—nRKE <,
Fl BETHDLL ORI T TOMTEVIEFEIEL W &
TIN5,

FPIE. ZOFEORREZMANI TR TT2DIT, £5 &
A C#tiH COFTRMAERE R 6 IR LT,

#£6 FHFHIEIRILFX—IZEITS 300 K ZH#EL L
ERIEOHFEE (BBEEZRLSIAE, TATS ALY
—Z2@DRITHERICE D)

[kJ/EmaoI] 300K | 350K | 400K | 450K | 500K | 550K
1 1.00 | 0.84 | 0.72 | 0.62 0.55 0.48
2 1.00 | 0.89 | 0.79 | 0.71 0.64 0.58
3 1.00 | 094 | 0.88 | 0.81 0.75 0.70
4 1.00 | 1.00 | 097 | 0.93 0.88 0.84
5 1.00 | 1.06 | 1.07 | 1.06 1.04 1.00
6 1.00 | 112 | 119 | 1.21 1.22 1.20
7 1.00 | 1.18 | 1.31 | 1.39 1.43 1.44
8 1.00 | 1.25 | 145 | 1.59 1.68 1.73
9 1.00 | 1.33 | 1.60 | 1.81 1.97 2.08
10 1.00 | 141 | 177 | 2.07 231 2.49
11 1.00 | 149 | 196 | 2.37 271 2.99
12 1.00 | 158 | 216 | 2.71 3.18 3.59
13 1.00 | 1.67 | 239 | 3.09 3.74 431
14 1.00 | 1.77 | 264 | 3.54 4.39 5.17
15 1.00 | 1.87 | 292 | 4.04 5.15 6.20

300K 775 550K FCIREAEZ Ty b L7-HE
BHAGO T T 71, IEHE=3/L¥— 5kimol itk T
RHETDHN, ZHEMIGLT, 6128\ T, Ea<b

kJ/mol F&JE DI TIXIRE N EH-3 21 E SN EL

b W) it RR AR L7z, Ea> 10 kd/mol o fEsk
OFMEIIRE R EIXR LN DD, £ 5 OfE L
D BERMNNIDICHEL b TND Z ERbnd, £
OREX, FIZEEICHRFIL TR, BiEMl Tl EE
Thole, ZiUt, KVEERDOZ T 7138, bzl
FRAAFNZITOLE CHRE T 5 2 L1272 0 | FeE By /e
WL A LT XDBENRKREINTZOTH D,

EM b= %L ¥ —% 10kd/mol LLE, 1 &R C#iPH
TOHERREEZRTICEL O, £/, DD, T

£ BEHEIRLX—ICEITS 300K 2&H#EL L
ERIEOEEE BEBEZRAWSAE. TRATSLY
—A@DERTHERIZED)

[kJ/EnioI] 300K | 310K | 320K | 330K | 340K | 350K

10 100 | 108 | 1.17 | 1.25 1.33 141
20 100 | 1.23 | 150 | 1.80 2.13 2.49
30 100 | 140 | 193 | 259 341 4.42
40 100 | 160 | 247 | 3.72 5.47 7.84
50 100 | 182 | 3.18 | 5.36 8.76 13.91
60 1.00 | 2.07 | 408 | 7.72 | 1405 | 24.66
70 1.00 | 235 | 524 | 11.12 | 2251 | 43.73
80 1.00 | 2.68 | 6.74 | 16.00 | 36.08 | 77.54
90 1.00 | 3.05 | 8.66 | 23.04 | 57.82 | 137.50
100 1.00 | 3.47 | 11.12 | 33.18 | 92.67 | 243.80

%8 HFFEMEIRLX—IZHITS 300 K #HAELL
F-RIGDEEE (FL=H9ADORXICETWTHE., 7
ATSLY—RAODERTHREICEI)

Ea
[kd/mol]

10 1.00 | 1.14 | 1.28 | 144 1.60 177
20 1.00 | 1.30 | 1.65 | 2.07 2.57 3.14
30 1.00 | 147 | 212 | 2.98 4.12 5.57
40 100 | 168 | 272 | 4.30 6.60 9.89
50 100 | 191 | 350 | 6.19 | 1057 | 17.53
60 100 | 217 | 450 | 891 | 16.95 | 31.08
70 100 | 247 | 578 | 1282 | 27.16 | 55.11
80 100 | 281 | 7.42 | 1846 | 43.53 | 97.72
90 1.00 | 3.20 | 954 | 26.58 | 69.77 | 173.26
100 1.00 | 3.64 | 12.25 | 38.28 | 111.81 | 307.22

300K | 310K | 320K | 330K | 340K | 350K

L =0 2OHUTIED W KOS OFRRHEE O T ]IFE R %
RBICELODTRLT,

RTOEMEEFRS LIRS 5 & T XTOFMATIH L
HmZ R LTRBY., ZAHDOROERICB W TIX, MR
s34z (B) OB Tl % ik TERIE L < BRI
TETWDHZ ENGnD,

e (B5) 1, 7 L= 20X & HEDFRHEUIHE
exp(-Ea/RT) >, X8 #HM L7 u s 7Ly —20
TIX AHEHBCA T hd 2 BER 1 A ICIRERFYEN RV Z
L HRE LTDITx L, fig=sym= (5) 1T\ T, Hiffs
BOAPEED -1.5 FIHBIT 2 mB R ->TND, Z
D RHEEA DR ERAF IR 53238 5 Z & T, & 7 OfEIT,
F£8 X/ EDIZEHEIN-, ZHUE, T L= AKXN
R~ VRSN TN D D% L, Ry izt
(5) M~v v 7 AT LISV TND Z & DFEX K
ML CTWb, ZORRELT, 7Tr=v20XL, &k



Maxwell

L= RV X —=DIEFITNSWVHEAETH, IBEDO EHICHE
S TRISIEENIEELS 725 K 5 7o filinfdik 2 F5/= 37, 9
TOREHHCTC—H LRI BWEZHHTE5bY
(. EERCAURERE O ERIEE D 2 KREDIZERME D -
TLESTWND EfEMTE D, TORE SF, HiRAHT
10K Z 2128 5% ((310/300)1°=1.05) FRELRDT, —
BTG L Ch b,

T, RTOMEZE, BETE HDRECHEREY TET
WAEEZ NS R4 D Ea<40ki/mol DI THEL
THE, THOREITEICIREICKF L, 350 K Offix
FAEFE I LV ROTZMEDOTB LE 85% THHTz, HiZ
EH L= RV F—DREWVEHFHIZOWTIE, FEHEEL LT
MWD Z & O TE DEBAERE S OED 228 BRI
(5) MHEEBIBAIBERICUTS < DT, Fx YRR 2O
FBIINEL 25281 3HoTh, REL LD LT
LEZLND,

By Z WD FIEE TR BON MmN R
2R 2 1L D e alREME 2 R EIL TE 2V, 4408
EVSTEH R EICE R E 52 DT A= BB ET
HREEDIRN L DL BIEE bR F -2 K& L
STHFEOMERF A X 22 &, 2, kK&
IRIEME b R — I TORREDO TN, 7T 7 RGN
TR F— LD AMTHTeERE (1-S Off) ORFiRAE
OENFEFENINEL b 2 &, I Ens, IR E
PEAL = L — O#iPH, 40~100 kd/mol F2HE T g
7o DI, BUEREE LD b BIEEIC K 2 ftliED
DENLTNDENZD,

5. &

~ v 7 AT )V A A R L, JEE kL ¥ —
D3 (5) kT, ZoHXUTES =, HDHIEN
b=V ¥ —% ko = f VX —% H D010
FEE, 2 O00FETHEE U, RSHE QR EKFNEE
Ialb—hkLT7T,

FHRREICRE R TR, FEMICE s &b IELWY
B% 5 % 5 HETh HEMERESEEZ WD & 15 b=
L% 40 kI/mol FRJE K 0 /N S\WEEFH CIE R 70k
ETHRREZED ZENTE I, SHICEM b 2L X —
DRZNVFILTH 02 EREE D 20T, AR
ETIHRLS RO T U EERWS Z L KEDX
IEENSLSTDHZEBFHTHD Z EBRE ST
D, FRICHRE ITFH AR ORI/ IS D7 RN 5720,
VP L ERE R RIETIX RN E B bND,

D1, W72 B S DIEH L =R V¥ —Th 5
40~100 k/mol DFEIE T O ER M2 i3 5729
WZIE, MRS (B) &, FREEIEEE LRI L C,
HOMME x=a LV AMOEREZ, BEEZOBREICHT-
% E¥dE f(a) TRl D Z ENEYITH Y, B

51

IEHSITHE TELRRE D ERENT, 20D
FETIE, BERy &Ry | Bl 2 AR D 72
THDHOTHEMBEOFEMIZEL THER IFEALERD
B2 U2 THDO T BRI 2120 LD D
FAENBATEER T 20BN HIETHH EE X5,

TL=A0XERAND & HEHE LR L —nE
WIS IE ML = kL B =3 K& Wil £ T, —
BLTHEOEVMHAMOEE 2155 Z LR TE D, Lo
L.7 L=y ZOXDOBHERF A DRERIFNEZ R 7272
WEARGE Lo 6 0K 8 OfEIL, ik, migtE b1
X — M TORMES VKT, IBE EFITLE D RSO A
RRREDICHNT, 2L, MRS (B) TIE, Al
FEECEN, IBED —1.5 FIHEI L TREL TWDH DI,
7 L= 2AOXTIX Z ORFERIFEA T LI IEH X
NTNWBHThHD,

B, AEOERmTIE, —BE LT, »oHIEME bR
F—%BEL L, TNEBX D0 TOEEEZRD, L
MLERS, TL=Z20REHWIBRETH-ThH,
I T XL — DRSS (B) OB Y. E21E.
BB Z NS EDEETH-> T, b= R F—
ZHZ D0 FORIGLUSNT, EZ23 2 5+ M OFE L
2 ENDZ EITHRT 2 HER T ORBIRGAES T %
EBEICANDE T HOEF, Tu s T nY—A RS
IR THL,

6. +EBASIC d7O4F S5 LY—R
V—2D

I 7L =9 20U X A% EOSEE O FRR
DEF k(T) = A * EXP(-Ea/R/T)

LET R = 8.314/1000 ! kJ/K/mol
LET A = 1
LET Ts = 300 I K, FEUEERE

PRINT Ts; "K OBFOKIGHEEZ 1 & LIzFHxHE”
PRINT
FOR Ea = 10 TO 100 STEP 10

PRINT Ea; “kJ/mol”

FOR T = 300 TO 350 STEP 10

PRINT T; “K ”; k(T)/k(Ts)

NEXT T

print
NEXT Ea
END

V—2©Q

| I cHETmEE BERESIC LV RkD D

DEF f(E, T) = 2/R/T*SQR (E/R/T/P1)*EXP (-E/R/T)
LET R = 8.314/1000 ! kJ/K/mol

LET xstep = 1E-3 R4y SR D % i
FOR Ea = 10 TO 100 STEP 10

PRINT Ea ;

FOR T = 300 TO 350 STEP 10
LET S =0 I R4y RAEME O Fn x
LET b = 0 I 1 DT EA%E B RE
FOR x = 0 TO Ea STEP xstep
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LET S
LET b
NEXT x
PRINT 1 - S ; o
NEXT T
PRINT
NEXT Ea
END

S + (f(x, T)+b) * xstep/2
f(x,T)

V—2®)
I et mfE s BRI LV RkD D
| V=@ D LET S = 0 B TTELUTICEEEHEZ 5,
LET S =0 I R4y RFEME O FN x|
LET a = 0 I 1 ORTOZERE ko7 R
FOR x = 0 TO Ea STEP xstep
LETS=S +(xa)/6 % (f(a,T) + f(x,T) + 4*%f((a+x)/2,T))
LET a = x
NEXT x
PRINT 1 - S ; o

YV — 2@
I ARICPH e s & B E Tl T 5
DEF f(E, T) = 2/R/T*SQR (E/R/T/PI)*EXP (-E/R/T)
LET R = 8.314/1000 I kJ/K/mol
LET Ts = 300 I K
FOR Ea= 10 TO 100 STEP 10
PRINT “Ea=" ; Ea ; “kJ/mol”
FOR T = 300 TO 350 STEP 10
PRINT T; K ”; f(Ea,T) /f(Ea,Ts)
NEXT T
PRINT
NEXT Ea
END

Vv —2®)
U PR BB DR O RERE
DEF f(x) = EXP(-x)

DRAW grid (10, 0.2)
FOR t = 1 TO 10
SET WINDOW -2.5, 25, -y/10, y
CALL pl | T N—F RO L
LET v = y/10
NEXT t
SUB pl | JZ YT =T
FOR x = 0 TO 30 STEP 0. 01
PLOT LINES : x, f(x);
NEXT x
PLOT LINES
END sub
END

1. BEZ3E. &ER

D T8N fi, “ET BT,
978-4-487-16553-7.

2) "1 BASIC DR—bR—7,
http://hp. vector. co. jp/authors/VA008683/ (FiZR
H 2018.03.14).

3) AT ML [E, R L RS,
http://www. chem. kindai. ac. jp/class/reaction/te
mp. htm (f5K H 2018.03. 14).

4) RS M, TRFEE MBS, LY A =T
4747, 1992, ISBN 4-06-153340-1.

5) FIEWIE, LSO E ORERTEE ISR 5
Fex OREIEIZE LWAY, BT, vol. 23, No2,
pp 112-113, (1984)

6) Y —A@IZ X DEMEFE S 2 AT o TofERIT L D,
Y Mg xstep=1X10"° DL & 1-S=5.0479X 107",
S g xstep=1X107 DL &, 1-S=5.0475X107"
ThHhoTOT, IFFWELZHD L AL,

SUEFE, ISBN

LET v = 1 I Hedh o
SET WINDOW -2.5, 25, -y/10, y

Simulation of Temperature Dependence of Reaction Rate
Based on Maxwell Distribution

Satoshi NAKAJIMA

A particle kinetic energy probability distribution egn. (5) is lead from Maxwell distribution. Based on the egn. (5), the
proportion of number of the molecules bearing kinetic energy above a certain activation energy is calculated by two methods,
and is used to simulate the temperature dependence of chemical reaction rate.

By performing numerical integration of the egn. (5), it was possible to obtain the result with sufficient accuracy in the range
where the activation energy is less than about 40 kJ/mol. However, it was difficult to obtain calculation result with enough
precision in the region of activation energy of about 40 kJ/mol or more, from limitation of the time necessary for a calculation
practically.

Since the formula (5) is able to be approximated to exponential decay in the high energy region, it could be considered that it
was appropriate to approximate the area on the right side of a certain threshold value x = a to the function value f(a) directly.
This approximation gave satisfactory results qualitatively in the range of wide activation energy. In this method, it is
unnecessary to perform repetitive processing to enlarge processing time, and it is only necessary to read the function value at
once. Therefore, for any students, it is effective to examine various conditions while making trial and error.
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BELBAE RIS R DFRZE I DA DFF

s

.

(20194 1 A 7 H=H)

1. [XL®HIC

BEOEZA D - OICEROMEL B IR & iEx
EDRMBENELND, 1TEAEDOFEIR, RICHLEH XA
S TCHRELEHETOUEEMEY KL T, ZOYEH %2 H
THEND LD RBEIIN T VRIOL I d 2 &
MTEDMN, ZOFHENEDORREDREE L ODIN
EBEORBEZZRB LTV LONL TX %4
. BTLHEEL AV E KRB D,

ZD LD RIEEOFNIHONWT, ERA L TELNLE
Bl % FEERIRAT L2 N B MBS U TESDOR KR D

BWOTHA N, WEMOESEZIERL LTHD & &,

ZOIERPIEHDAAINED EHREDIILEDORER S
DEMEFT D DTN KRETH 5,

22T, FHEBASICY &\ CIERARICHE D Lk A
J&AE S, Microsoft(R) Excel(R) (LAF, T—=Z7 &)
LRALT D) DT RA v EANWTT =2 iz45Z &
T, fH{EICEE DA, T OEHEX ISV THH
TLHZLEAME LIZBMORE LT o7,

A=
R

2.
2-1. BIEELREIZTDONT

HIEIZ L5 DITZEMED b OFREICIE, KREL DT
T2O0FENHD ESbILTWD, OEDIE, tEx
XA — NV DOESTZ-bOI L TEIZM->TLES
TEHED L OO T, Bt L L, ThoRE
ERDOPIUTHIENATRER L DO TH D, b H — DL
s LTI, EOEORTEICEENE S 2V TAEL D
FRERDEDTHLD, ZNLSMNT, NSRRI AR E
2L DR AEZPEMD b ORRED I EZ O DY
bbb,

HRFEEIC L D IEH X IOV T, RITRT LI %2
[FRZEDNI] RISENTWD, N EADRETY
BITET D, HERHMEO K E WEEZEE T, HEXEO/N S VR
2LV BAETII W, 72, HDHREELL EMHEN K=
WEHEITIZE A EAE LRV, ZOREDORITHES I b

. ZEOREMTHEEEZE D2 IR VRELHEE L.

HOMAHEET 52 LR FHEIC R D,
%< DA BRREICLDEb X T, REDAH

Y WHE IR

WZHEV, EOfE & BIEME DR D 2206 72 5 BUE DO HE A1
EHSAIZHEY b LTH Y, /-, TOHE, AR
O n BORPEIZEVELNZREMN L OES, IE
HOAICHE D X 9 i REM SR Sz K&
S n OEARL LTI ZERARETH D,

D=, EBREEL TH LNV L OO HRIEMY
LEHINL Y ET25H01E, EOMEICKHT HHEEMET
HY | WIREEE EEDY D XD e A B & B
HL B OEEHT IO E L DR EOFIETL
BITH50O08—HTH D,

72 & Z1E, 11.80, 12.00, 12.20 £\v9H 3 DDORIENA
NI THAETT, AL pe = 12,00, AR
72 6,=0.20 THDHOT, #EMEIL 12.0, Z OHEEE
DOFFOIEAETREIL (RO & SIEMERZE oo OHEEE
ThD) EAERERFZE 0.20 2 V3 TE-T,06,=0.12
ThHbH,ZDDH,12.0(1) ERBLTHIW, 2721,
DXL TROTAERERRZIL, HEEMED 68.27 %
DOFEFERXMEZER LTSI TRy, ik, Ao
REEIW/NEWeod, HEEMENEDEDJE Y T, IEHS
TR =DM TN D & B ERiT TR B
RN TH D, ERNE OO EIL, 5O
DESY THXAICHEE CTH DN, 95 % FHEKMEIE
HOMICHY TS 1.96 6, TRDHDHZ ENTEAR,
SFEY . p EN0.05 ERHDIT, t-DAELY. BHE
JE 2 OFOMEEZZEW LT 4.30 o, = 0.497 TH D, T
bbb, Z0 3 OOREMED HRE D FEEIMED 95 % 15
XTI B LZ 1.5 25 12.5 OB TH D, 2FD .,
Z0 3 OOREMENHENZ 12.0(1) &) EE X,
11.6 ° 12.4 LW o -RIOBE L HE L&, Th
LOEMNESL S EDIEEFF W EEZE LTH, p =
0.05 THRENDD EHRTZ LIXTERN,

[d CSEBMEDJE 0 1A AR Z TIE S 20T g
WEME, >F 0, R UCREMGHIH LCEARTH - T
Ho EAOKREINKEL D (WEEOEIHEZ5)
&L HEEMEOKE X LN D, 728 21, 11,70, 11.80,
11.85, 11.95, 12.00, 12.05, 12.10, 12.25, 12.30 &
W) 9 ODOWEE T, p = 12. 00, EAEAERFE o, =
0.20 CRILIELSDETONMMTHHD, HEEMEDOF D
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EHERR I (R O & SR MERZE oo OHEEE TH
D) FEAKERERZE 0.20 2 V9 THEl->7T,0,=0.067 T
Hb, £72. p EM0.05 LRDDIF, t-DHmFLD .
HHEE 8 OROEEZSMM LT 2.316,=0.153 TH D,
SF Y HEMEIE 12.00(7) THY . 3 >OEKED
S TIIENH D BT ehoTz 11.6,12.4 &£\ 9
EIZbHAA, LW 11.8 R 12.2 L DOMICE p=
0.05 THROENDD ERRTENTE S,

HbHAN, TNHOREMIZEE L T, HIEMEOREIC
BN LD RREEEL Y ZERME L 0D, HFH
TRAVERZ X0 B SN BUE DRSS BEEZE D H D
DREE% ERID Z EIXTERWI LI FAEOEES
T RETh D,

7ol X, oo 9 OOREMED . BIEREOBR T,
12, 12, 12, 12, 12, 12, 12, 12, 12 L LTHEBNT
Wizl LE 9, INERFHLIET 2 & AR 21X
o, =0 &7V, WoT, FHHE p = 12 OHOIEHERR
Y o, =0 &5, LTV R, THUTEHME pe = 12
MEOHEZERIZIELHEL TV &V BT
20, B SRR N, LT L OHEMDO B
RAAEHIPH 2 TR D%, E1CIX, BWRAE R0,

Flo, BROZETHLN, 9 >ORIEMEDOFIN 108
E3HTOBUEIZ 72 0 | S %E L DR REOEARD K X
S9ONREEZEERVND EE - T, FHMEN 3HTOR
FED12.0 IZ7eD EfEmT 22 L bR Th D,

BRIz, 12 E W IEMEARHEZEE 2L G E R0
R L C R WAIE, R 2k VB EIEE E BT
HZEMARRE IR D,

- J(g—jf(axf +[%q]2<5y>2 ot D) (ay

=720, WEE x, -, z OWIEBRED 8x, -, 8z T
b, ZTOWEMEEHNZEE ax, -, z) OREL
dq &35, ARl —ATiX, WEMEZ 12+£0.5 &5
HE,.x=12, 8x = 0.5 R ETHY, Fi=, q= (1/9)
X (124 -+ +12) XV 8q=/ ((1/9)*X0.5°X9) =0.17
L0 HEEMEIT 12.010.2 ThH D,

L L72n s, BEoEAR [11.5, 12.5) OXEIZ—>
PIFEELTEY  WEREOBRT 1 OALE T LIME
DEFELNRNOTHIL, FonREE 12121 (%
DHERHECFF B I ARE T, WEREELLT D) R EN
EEND EMIR LT 620, £ LT, RfiidE
IEHERH BRI K > THT BT Z L Ix T 220,

ez, BEOEN 12.3 Thol2bD%E 1 Ok T
DOWPEZ#EVIK L, 12 2MELHBET L6, HE
EIZH T HEEAEITHFIT 0.3 THY ., HEOANFIZNED
2N, DFEY | BRRE L BT I E DO TE RV RKH
ETHDH, TOD, R LS RO T, TR

WI-HETMAY 12.040.05 %, 12.0+£0.2 2 ETHD &
fEamd b EHENWTH D,
UboXoic, BB UTEOHEEEEZH 5720
WZiE, WEZ Db OOREER, BUEDOITH>E BTSN
U CHIEDBEIE ZE@UNED 2 MERH 5,

2-2. THOEMLDT FAY TT7—28HY—I]

R A L 21X 6 E 2 b OREO MM, AR
Hi > TIEAIEHERZ o, 2R, FEOHEERZE 6, =
o/ n ZERDDHZENTE D, ot ARV HIUL,
EEOEOEERMEZRDD Z & HTE D,

LLens, =80T KA vEfAWS &, T
AR E LT, INDDOHEEIT- R EEIC
FRIEDLZENARETH D, 2. 7 FA IIFER
A EOFRUAMC L S E I ERBMITISCZHON
HF STV 5, FEMIE Microsoft P R—FD T =7
NR=UNELN, 2z, Te AT T 250 T
X, B ERDT—HIZH L, B TEDET —ZX[H
TEOHBMEEAFRIEDLIENTED, T, TH
JHAT Tk, BN R TCTREKEIELIT S &L b,
HELCU R OEEKMERTTHZENTE S, MICH,
IR, MRS AT, BT, t RE. 2 BRERE
W LT 54T — LN i STV 5,

ZOXDITIHEEITER R TH Y | WEEEZZHT
HITHFHITE o TIMAEADY — L E B WNWZ HR, =7k
NOPIREDO T ETIIHEAHTE WD, ThiaiEE
RETHEAT ISR, 7 RA 2 HENCTH-0DTF
X OMHNGII LD ANENRD 5,

2-3. EABITONT

BRER 270 75 IV FERETIE, —RROARISHE 5 5E
AL A 5D FERG 26N TW5, KitFH Y 7 M Th
DT E/h, RAND(O BABUZ LY BUELECRYI A 4
D2 ENAEE Y TH DA, L0 EOE O EREIELELS]
Z R T & 5 Mersenne Twister {5 WS 7=9H121%,
HHAY— RRA—=F 4 —OT KA g4
%, —J7. T BASIC Ti%. RND PA%%iz Y . Mersenne
Twister JEIZ &V, 50 By FOREELZFFL, 0LLE 1R
Titi DHFAFH T—ARATNAE D FRELELE D R S 41 D, LT,
SR A ICE R L KR T 5 2 LT 5,

72%5, i BASIC Tld, — R0 A0 9 5 LA LIS,
CHEMLT 52 L2k, EEERSM, “IHS M,
TV oA, BRI, AD 2 A VSR NVGy
). A 2FHAM, t AN, BloAn, B &V
ofc, SEIERDMAITN D ELEAREIE D KL 5 st
BB ERNTIA T 7V ELTHESNLTEBY, 207
A7 7V PRI ETHEISUTHERAT S Z &
MTED 7,



3. ERSHICHSELBMDORE L &I

LB DOHMBAFIZHT- > T, Mersenne Twister 1%
AL TWADHEBASICIZ L W B A RAESED 2
bl Ule, —HRARICHE O Bl % | BEYEERL AR ITHE D
BLEICEHT B 7212, WL OO FERMLNL TS,

FD—-l%, 1 BASIC @ RND fAEIZ DWW T D~
FRMBDY 7D TRNM SN TWBESIETH D,
22T, KM [a, b] O—HESARIZOWT, AR
(b-a)/2 THY . HEH (b-a)?/12 THD Z & &=FIH
T 5, 776 RND B [0, 1) OXEO—FSA6
FH2 50T, TOEHX 1/2, BT 1/12 725,
DFED . MSIZAEC 12D [0, 1) OXBEO—RS
FOFNL, R 6, HHN 1 TH DD, I
EEROMAICED B E LCERT2 0N TE 5, 2
DFHETIE, -6 KRB L +6 U LOKE (T722bb,
RN S —60 AR L +60 DL EEEN 72 20 135
BRANZAE 720D EEYEER RIS BETH,
T ORREGAEDE U AMESRIE, 9.87X 107 L/
WY 7 IFEACRBEIC R VW EEZOND, T
DG EEROCTEHEEZN T LHL 9T v I8t
LT, V—RAQDEH5B7bDEEL ZLENAHETH D,

# 9 —2%, Box-Muller %5 TH 5 ¥, AN T &
HiZ (0, 1] ORI —ERIZHH LTV D 2 DORERE
BAax u v EL-EEx, WMOLWTAEL D 2 DOfERE
¥ ox, vy X, HWICHN TEREIEAREE LA IZHE
EWVWIHHDTH D,

(-2 log(u))**Xcos(2mv)

y = (-2 log(u))*°Xsin(2mv)

AERHOFEMIIT Z 2 TIXEMET 528, 2 b OZEEN
R =-2log(u) TRELIR JRE, © = 2nv TRE
% [Blds A & T MRS o0 525 v SRS (x, y)
TRITZOOEHIZTHY L TEBY, FIZR B EH 2D
BRI Z 2 HNDL ZENTED 10,

T uliFoxEnyy (log(n) OFFENTER

X

W) 7=, [0, 1) TEESHTDIU EHVWDIEA.
0, 1] THATH u=1-u IZEHBLTHLHANS
‘/[Z‘%:ﬂ§ &) 60

ZOFETIE, 2 DOMSL Uiz — DA OELE N 5 |
2 DOMNT LT FEHEERL A ICNE D ELEZ 15D Z LR T
X 5708, MEERZR R RN — )V R TIEFITENL TV D,

b & DRI DOEIN DG EDR B D LARET
Bl HYED DR E BN ELED (R BIEC
JELT/NERMERTH D b DOD) AT 5 ATREMEN 5
D3, EBRIIE, BEBAE LR R e W EHERE TR, TR
H%, THEBASIC D XL 91T, AR TE DEEOREN
1507 (B Icid, HEE—RTH0 By FOKE) 2%
STl T LERNEEAS, u=1/2% v 2N 1/4 D&
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Bzo L X2 x £7201% y OWT D THERHME A e K &
720, 8.3255 BHZXBHZ LITRD,

+-1E BASIC (KB 274 77U P 2RI L-BI%K
FEFEA NS & Box-Muller EZFIH L CHIUEEH 4y
FITHE D BB A ESE L ZENTE S, LL, A,
BMFOI7ATI7 V%7 Ty 7Ry 7 AL LTHWDLD
TR, FHEITLE > TRV EKN T, BFEOMH%Z
FRHE L7 CTHIEYERHEcE 27 13 ) R LA
ATl BoITa s I0Y —RA2EEXED
L7z, 23y —A2OQTHD,

ZOTNAY ALOELIL, —HRITHMT HEEE L
THER LT k DEEZRAT20FEAT200%, HEEE
FERA%R £ (k) OEICHB] LR TIRETHZ L ThH
5, iz, GLEOENITHTZY ., =7 B — F~DRL
DT ZEBELT, <X E0 77X~ LTI
FIBAEARET H 2 LN ATREARGREF & LTz,

Y —ZAQD A DOITIE, IEHIAN BT 2 e85 LR
BAEERLTND, SREELE ORI O 8% Tl T
Wb DL L, B E L THWDERIZ, BEORITICH
LTRIUAERZHDIKEIRNE T 57D, %2128
VT RANDOMIZE L& 5479 %, F72. Do ~ Loop D
#3IIZBWT, [p-100, p+l0c) DOXMNIZ—FRIZ /oA
THEEE A ST, B k ITRAT D, ZOREST
k OBMBOREEIX I5HITH D, ¥4 TE, 2Ok EIE
HOACHE D ELERE L TERAT AN E I D2 HET S
e DIZE e [0, 1) OXMET—HRIZHT 2 EL8%
FAIE, ZH oo ITRAT D, L8 k OBRMHIEH O
L, X528V TITY, ZOHEDEE, fk) OEE
TR FE R D R KA Fmax TR L TV A DI, YR
ZOREIZLY Fmax 28 1 L EIZZ2 72856 TH, m &
DU TIELKHETEALHICTHDTHD L
BFIZ, Fmax 28 1 LU TRNSWEETYH, BASIE
LI k2 LA OISR ERRICT H72DTH 5, il
¥ k ZFEHIL=HE121X, Do ~ Loop 129t~ T, H
IR, FHICEH Sk ZAE 0L, [FREOHIEZE
1To. 08k ZBHAT 25EITIX.%6 TT7 7 7 20T,
A E OEIFH 1 %17 > 72D b, Do ~ Loop DV KL
ARNSYi TR

ZOXHIRTNANITY RLATHDHI-D, Wik HHeRE
FEREMOERI 2 EETAT I ERATENIE, JKEOIC
ED LD RHERD/MTBRICRETH D, LTz, 7
EXITHBHBEDO/NIN ¢ AR ED X DT, HEREE
DR CTE DT E/NE N & BT WFEH D AW GS
WZHE, K3 IZBWTRAESEDS kK OXEIZOWT,
LD THWT HMEND 5,

T, HEICHWSEEL m 12 [0, 1) OXET—ER
WS HT 5728, Box-Muller VETIXAERR L7272+
8.3255* Xo KV HENLTMEAELEE L CHHT HHER
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HINS W N BIFET D, 7272 L, f(k)/Fmax=1Xx10"
PITF (%4 OIT A ETIT5 [2BIT D HESRM %

( fk)/Fmax > m) OHVIC ( £(k)/Fmax > RND ) & L
ezt £ (k) /Fmax = 1/2%° LAF) 7225 X957 k.
T bbb k OB} K% 8.320 LU EOEAELEA
AL R & D RERIE, BEYE IR0 O e SR 8
fk) IZHBHlITBHENI LT, m=0 725 1/2% =
1/10® T—ETL22\, Zhu, BERUE Lo 2 7
HEMOBRTH D, LiTWVZ., WE, FAESELEIK
DEEEE nbT5H, k DRHOIEZ dk=0.1 & LT,
L L CEDOXMOEE N — 2134 U5 L 5 7efe
EORZBEE L TEXDLLEE, 20 k = 8.36 T,
fk) =4.38 X101 THHDT, nxdkxXfk) >1 X
D.n>2.28X10° L7705, §72bh, £8.3c RE X
D AMANZELERAE T D008 9 3 BEIC 72 5 DI, 10%
VT T 20, 2KV ZHOEEEZA TS DL LD
RHRTHDHEZZD,

2B, Do ~ Loop ljﬂ WCh 2R ELT, 120
BLEA BT 57201, MR ELEEA L BRAEAOR
ﬁ@ﬁ%@mhtk_é\Iﬁbf&OEf%ot(1
X10° DT I A A ST D20 T 725 HRITIC
BT, 7979340 [AI ToH - 72) , 24T, £(0) =0.3989 |

(10-(-10) X£(0) =7.979 THHZ &L LHBHL LAEDLET,

HHEOEY TH D,

P D RBIER B E ER ML LTND Y —XA
OTIE, X3 2B\ T, i k % [p106, ptl0s) @
KMo T 5D & LTRAESETWVDA,
e ZIXZOXMERDTRY , [ubo, ptbo) 72E &
LCTRNE, 1 DO AERH T 5 72 DI B e FLE
B L BRHAEHORITRE A S LT 4.8 BIRREIZ T2
DT, Z O EITITABRR ] 2 6 BIFLE M5 2
EMFRETH D, LTz, REITHWD PC DPEREIC
KT 20, 2~3 HEOEEEZRESE LT THN
. 777 LAY —2OQDFE ET 1 BEEE NI
BobHZ ENBERTE=DT, SEliF0EF L L,

ENENDFIETEKRT HEEO A EHRFET 5 H
BT, +EEBASICO T B 7T LY —ADB LY —2©Q)
ZHWT 1X10° fH D 15 HTOREE OFLE E 3 E S H -
LD, ENEFNERL EAR2EL, Zhbrxrtk
= MY DT 720, =7 BLDT R4 & AW
TT =X DT & T o T2, ZORHE (=7 BALDT FA
v IF =250 O TEARRE R 1Tk FrRESnik
i) & 1ITRd, 72, LLTICHI AT 2 ARG &IZ
DNT, BEEMIZHWDREFICOTTERATO 1, 2 1%
A1 BIOEA 2, £/ 0 13EARZ I L RHEMO
BEWTHWSZ L LT 5,

AlaAER LI EARE 75 L TOEAREHE L
Te R, SLBOBAETEN Y TH D726 R

R1. RED2EBEOHEATERLEERSHICHS
ABOBREDELHE

A1 FEA 2

LR AL v —2D v — (@)

g —0. 000435616 0. 002003233
FEHERR = 0. 000999495 0. 001000366
R -0. 001053396 0. 000907668
A #N/A #N/A

T e 22 0. 999495037 1. 000365777
Foniss 0. 998990329 1. 000731688
SR -0. 008446365 | —0.102014791
LR -0. 001045221 0. 000366559
i 9.613111052 8. 418577904
5/ ~4. 804708282 ~4. 19274659
&K 4. 808402771 4. 225831314
&l -435. 6159774 2003. 23285
7 — X %k 1000000 1000000
{EHEE (95. 0%) 0. 001958977 0. 001960683

% oo = 1,
ETZX 5,
BEAR L, A2 OWTFHIZBWTH, BHEE (£—F)
2% THN/A] (Not Available) THDHZ &b, EELL
T—H I FAEE T, EB L OERIZEBWNTEH 1 X10ED
BENRTXT—ETHD I EnmARNn,

AN D b OEHERLSE o, IFRHEM OEERZE 1
ZHAWT oo/y n=1/yn TRDOI., FHRMEIX o, =1
X107 & 72 %, RHEMOERERZOHEEME & L THEARE
R o1 = 0.999495, o, = 1.000366 % AVTHE ML

W) g = 0 OEEER M THD Z L2l

TR, WTNOERICEBN TS Z O E S B
W—E xR LT,

FEASER) w = —0.00044 1%, Z OFEUERRZ=OFIFHN
TREEY wo=0 E—HLTW5, —FH T, EAEY

—00%%3iliﬁk@%#ki%:%zhb\ki%
20 ENC 1 AU HRREDORY 2R Lz, RESH 5
WZEBrIGELS, 20 1 B OBHTRERO BN Y —AQD
GLERAEBEICAFEORNSD 2RI T—2ThHDH L
IE 2780,
ZOEIITIFE A EDERTI RIS T, REEHN
MRS THDH L& EFELRWVERSE L TW
LT, BEAR2OREICHERENR OGN, K 1IZE
ALICHOWT, KHDlgEZ 0.1 & LTHERR L7- X
T LH IR, AT O AN EE HR A 7 R E AR A3 AR S HE
STNDEIITHR D, ER2ITONTHFEERICE X B
T LEFER LTCE Z A, BT B ETZEA S
DR oTle, BRERIZOWT, BESMOE (FEAR2 -
EARLD #2HHL ey hLELOZK 27T, 2
A2 T, ﬁﬁl&%mﬁ+«xﬁ@%l %éﬁ
BOHBIBEEN 1~2 % FRE TR, #IZZDHEI



+1.50) (il v —7 & L CTHRAMATICBIT 2D & FH
FRIE OMHE CHBIBEE N Lo T\, 20X 5 75y
HOFENPIEAR 2 |[ZB T 5 REOK FICKMm I T
HLEEEIRCTE 5, F£7-. +3.00, fHir LV IMAITIZ,
TOTIEDH D0, BFOHEBUBHED TR 28 mAH 54T
WD, DI EMN, R 2T DR &/ MEDZE
(FPH) 3, AEAR 1 L HERTROOMLS o TNDH Z E
IS N TS AREMENR H D,

o‘m‘o‘m‘dm‘dm‘dm‘@@@“‘?@“‘?@“‘?i@
--------------

X2 BEHRIEOEXR1T, X2 (0 =n = 1x10° (=
B 3EBOHBREENE (BEEX2 - K1)

uﬁi@ikWék BEAR 1%, ARG & EAEE

SHOMEEIFE—FT D7D, V—2ADOITBIT D EE
@% MY ThY | AEREEHS 2 R & L TEAR
T A ENTE LA RTIENTESALDL
EZOND, —H EARITRENNEL, BB
ZOREMIEEER DM TH D EIEF 220, EA1
CREAR 2 12H1T DM Z & OELECHBUBEE O Z2E1%, AR
1 OB 2L LT, PIRERT T 1~2 %FEEE,
F72*+1.500 TIXA~5WREICHYTH, £3.000 LV
SMAOPEIE, FIEE L TERBTHE 10 % 22, £
72, £4. 0o U CIL 50 WREFEIZEE L TV D, DT,
KERERZ S BHEC. £3.00, L0 IMUDMHEZEE
T 58D BRRITEBNTIL, AR 2 AR U 7SR &
WTRANEZ IR T A ERH D & b s,
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4. BMORELFEFOAL
ZOETIE, REMOBR (FERAEE) OB
FONEIZONTIERD,

HEET REE D ER
l%l A, PIME, BEARYER A, IRERE, B
FHIX ], 72 & OFEARB 2SS SV TR LT,

4-2. 7RAEBMNICTSFIEDOHHA

PIHRRE D F F TR TE 20 abry — v 2 FH
THODOFIAZ R LT, BARNZRIERARILLL T OiE
D, [Z7A4N] 27 X0, —FBTOAF T ar] &k
WL, BRENDTV 4 FUED, [T RAV] A==
—HEBIRT DL RAY A RUNICEIRTEDLT RA v
DY ARBERRIND, ZOYAMOFNG, [H5HY
—)b] BT, THO [RE] A¥ 2T, RS
NBHHID [Excel TRA ] U RO LD, [HHFY
—] Frov IRy I AEF AL T [0K] T5,

4-3. EBOER LT MORER
FHEBASICIZ LD Y —2D% /R L, ZHITESWT,
EHATIZHE 5 BAER K 0 fhi L 72 #EAR & LT 500 1
DELE (GroupNumber = 1, SampleSize = 500) % F4E
SH7, HARERIL. 500 HOEEIZ LD 500 fTDT *
ANERoTNE, ZThEa—L, =7&1Ly— L
[ZAR—A M3 % & ALIAB00 DOFEFRAICELEDE Y ST &
N5, ZOFIECTREIEZIEE, BEARS L LT,

4-3-1. BAREICK D 9TDHESR

FEAR 3281 % 500 fHDOEIICSWT, B ZE DA
EHEICTF =y 7T 57010, BAKEFHTLZ &R
T&E 5, Ak, BAKITMN AR x. BEXOREEEK v
DT —% O/ EHWT, ZIRITTDOT /v b EE RIS E
7uy hTABICHWS LD TH D, TDO—T, filsk

4 F===-- qa=----- r-—--- a------ r-—---- q
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1 1 1 1 1
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'.. 1 o | |, [ 1
N N N P W RS

2 - PPy ‘e % e 1 a"]'

- .‘ . I:.. ":‘:‘.-' - *1 ..:. > ..‘-_I * L] o!

1 & a- ok e [ = el e =
AT WO AT TR v R AR YRS

B3 |\A3 TS MEmE. RMETES



58 THE GUNMA -KOHSEN REVIEW,No.37,2018

HI7e i TS 505, AL:AB00 D X 912 —RINDIHD
F=HAEBRLTNLZ T 7OMBAICEIVK3I DL )
RN FREND, ZZTlE R X OFFENZE
XN T—HEDASTNDAITHESERENC L 5727
0y hERD, ZOERIC X DHER AT - E T,
A TELEBD IEHSAAIHE> TODIET Th D720,
BLE £3 OFPHANICEMER 2/ L TBY ., E75M
EEDFDOEBEN/NEL 2o TWEZENTITAT
Lnb,

BA X OVERRIE, ST — Z DA > TV DL O il
ERREL TG (I 70f/Al 23 57200 O#{ELRD
T, B Z BT TICFATTE D, BEICBVWTEAICRK
1TE8RIL A, - BASIC D Y —2DOD A SIEE D[
WIZEDHDT, 210 OFEFHANIZ—EEDME LD LD
ORI o7, TAUL, FAE ST AL OFEAER
R OHEDETOREWVICL D D TH - 7=, BN
DOIER Z 8 L CRAE SR EL DI L F D01 % iR
FTHILET, ZOXHIRIAEMYICRATE, HED
el 2 AR TE D L9127 b,

4-3-2. FUOITRIZKZ9MDHER

T 2016 T, FI7 7OBADA =2—I(2, 58
OIFRAIZ SNV, 22T, HFOTRICHOWT HIE
R 2R U, B AR L7z, SOTRIE., FE0I1E S
DEOREZHRNIRT I LEOTE LM T 770
—DTh D, A OHIFITHAIER NGB E I b A < F
AT, Fo, HEORGER O Z1T 5 %567 S,
EANSTLEDBERTHD, ZTDORD, WEEHE
UL LESESERDHCRIHASNS,

4 3 &Rl U 500 fEOEE (FEAR 3) 122V TIERR L7z
BFOTHEX 41277,

B4 B/BE3IHT S TFEVIFE

HRAFEDFH Z TR T D 3 KOBHIE, TobZhZ
AV R 1% a0 SN 18 2 VA G R3S (DN e 10

MRTHD, ZDIHRT —HD ) LN Z OFON
MhH2ZLxBEWRT D, T7205, EHSMITEST
WA, BB XS = UAONLSIE pt0. 6746 O
NEBRZEOFHMBICHY T 25, £/o, X [PFEHO~—F
Thd, =7 ELVOROBREIZLY T XTOHEMD H
HNEIC~—H TRk LT-WREICIT, T — 2 RA0E
K& LT IAIORA b RS EIUT IV, 22
TI 500 fHDOEEZ T X THRR L THEEWKRZRD TIE
FROFEE LIz, O ETFITHOETHDONF 1T, Efil
O r/MEF T OERKE) 27790, BB IO
=D AL GEO TimE L O Edm) 76 2o OIS AL
RO (DEVHEOES) O 155282 TEEn -5l
IR (R R A > ) & LT O ORBHIZE DT,
ZOIMINZ R TREND, T2, ZOHEDOONT O,
SN % BRNCHFAE T 5 i/ ME & 72 3R RIE DAL i T
D, ZOWNFTOR SO ERIZ, ERSMEE 256
WZIFB L% £2.700 IZHY L, ZONMNZET —H% D
99.3 % Do HI LEEEKT D,

4-3-3. EXRNTSALIZKDDHDRER

T 72016 TIE, FT7T7OHADA =2 —nbE
ANTTRERAZELARELE o2, 22 L, 0D
BE . RO, TOXMOEITAE TR i, &%
FLHYDY OLWEEITEEZN 2N T, B Tl
LB THEND D, FETIEH, T XY —1%H
WTHERR Z L OHBIBHERAZER L ThH, EX RS T
LEBDFEERWSZ &L L,

BRI ODIRFEITIT, AZ—V 2 ZADAREBREIZT S
TEMNTESL, k=1+loggn #BFICLT, UIvo
JWEEZ BT LV, ZOAXMNBIE, n N 512 Tk
=10 #52 %, AMUEZRS & £30O[IZIZEAET
RTOBENSAH L TWZDT, ZOXME%E 0.5 TH
Tol PRI 12 L7220 IFITHEY TH D, 1TTHED
bHAHTD, TADEHPETE A NS T AEERTDH L&
L7e EBICIE, BEIOBATER LI A N7 T A
BWT, BN D74 & CTF— 2 O3 b v iz <
Tpofe b, Fio, MBI LT & THImRIZ kT
7> T LEIREREEND D & X0, M & R
LTI 7%2FEVESTRENTTL 5,

AFNZHEAR 3 DFAERATI SITND DT, BRI
O FRRMEE ERREE B, CINCATI Lz, T—F5#r
Y — LA LT e o B R ER T A 7
DITIE, BERXEO EREO A EZ R ET D H0ERH D,
L2 LB O X [E1 4 & AR S H 25 72 912id, KO TR
EOFHRLMETH S, DINCKMZET T % B
DFREE LTRT72DIE, &2, D2 12k =" ("¢&
TEXT (B2, 70.0”) & 7, ” & TEXT(C2,70.0") & "1” 72 &
DEITHET D, T T, TEXT BT, 2 & B D5%



L LTV OFRREROIEE
70.0") & &%,

ZIT, TG =G [ A NS T A hiE
WL, TAF#EPH] & LT & ziE TAL:AB00) F721Td
o LB TATA) ZpEeiEEL, [T—%KXMH] &L T
F PR D LERE O AT Sh-&H (C2:C17) %45
ET D, HIC THE] L LTEL R E%RET S, 0K
EHT L EANCIE T —% XM (0 LRfE) A3, F5l
WA X OHBUBEE R R RSN D,

IhEbLEICE RN T AT BRI, EFL FF
DF—HERIRDO L, 7T 7OALY THiEs 5 7)
BT D, 7212 L, B AN T AIHEESEET D
DTHY, 77 7OEBNERER OO T, ME7 77
DT —H RHNOEXFEICBNT TEROME 20 %
ICLTBLRWERLRY, £/, 2077 7 ORI

FASJUZDWTHE, RIS D AN TAR L= XFH 2 E
35,
TOEHICLTERHR LI R NS AR5 IR,

500 HFREE DOFEIL TIL. N WA B IER S AR iR o
NHDTHNERTEX 2 G OO, IEFOMICHE D FHE
Mo L7zmA L LIRS TH S,

5 F$3kﬁ?értxb77AJ

B, TE2oHTY — v ERAWRLTYH, HBSEER
ZVER % 7612, COUNTIF B9%. COUNTIFS RE%%.
FREQUENCY BA#7e EA AT 52 L bAETH D, 1272
L. INHOFETIE, PERBEEINBRERA Y FRE
WOT, RETOWHE T, BHEY ORRNTERD
STFESNOFIGZREN E 6D 2 EnD 5,

7o & % 1X. COUNTIF Bafuix, fiE Sz £
DRBRMZW 2T LD EIRT, L LeRns, 2
OGO RIL, B TIZ 22 (TRUE/FALSE O
ZHOHDTILZRYY) 72O AND ° 0R B co7%i<
TEMTERNWED, FARFIC 1 O LEETE RV, #

THWD T (Z Z T,
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D=8, CONTIF B AN FHTE 256 (=7 &L
DX— 3 78 2002, 2003 72 &) Tik, PEFRO FRRAHE
RECH ESNWTRBHBIHE LR Lo & | BRI

DEDE EDMEND D, =7 /LD /N—T 3 2 2007
LIREClE, COUNTIFS B9z Z L Tx 5, f
&LT AFNZ HHBUEE 2~ T2 W EUERS A1 S TE

. BERRIXE O TRRAE & EBRAEA B F1l, CHNZ AT &
Twé%@&btt%ﬁkzjmm::wwnmmA
">7&B2, A:A, "<=T8C2) DX HICASTEHE XV, L
L. ZO%HEbRBEREROZETFICHEEBEMER D70,
B ZIE, TXANOEETTHD & 2EXENYE
BlEbBbAADZ L, [778B2) LELIREL A%

[B2&"<” | @ KL 5\ AE 7 & A IS BN T 56 1 LR
INRNL, FEEGUOAESE [7E0C2) OO
W2 [7=<"C2) L EBENEGA RSN 25,

F 72, FREQUENCY BI¥ixfhodBa%L & 13570 5 AT 51k
ERAWRWEEBER LW DERIZR L Z e nb b,
BEERZERT 2 BRI TR (oL
W2k L CIR CR I8 A FEOR— 0k, =7 BLron—v
3 > 2007 LIBETxbS) & LCTHRETD2HERD D720
Th b, E{ZIKE’J XU 4 RUXRDPC Lo 7 &)L
DA HiPHZ T OIR L, RO AT Ctrl +
Shift + Enter ¥—Z# T4 5%,

7o & 20, AFNTHBUELE Z 3~ 7o W BUERS AT &
THY ., BEEkO _LREN XRERS] C2:C17 IZ AN ST
WHELDE LIZE X, 1ZUOICH2:HIS 22 &, XEA
KV OEDIRWFIPHA BRI L TH 5 = FREQUENCY (A:A,
C2:C17) D AF%AT\V, Ctrl + Shift + Enter ¥—%
T 5, A & LTHRES DO T H2:HI8 @
BN OEAR—TIT {= FREQUENCY (A:A, C2:C17)} &
Wedry aftE CRRSN, KPITES, 22 TIEEHIT
KRB L 0 IR A R ET DM ERH H DL, —F
TOXRMORKMEZEZBZIZBEOWEEE v b LA
FHIER 2020 TH D,

LL, ZOEFEKE LTOANEER L2 o7

A f;é:;: %. I2 {2 = FREQUENCY (A:4, C2) & AN
L\Fﬁmmﬁ—b74wmién€—%ﬁ5&\0ﬂ
D% ERET2RBEBBEOL Y52 5, £-. K
BIECHI D28 W T, J2 1Z = FREQUENCY (A:A, C$2:C$17)
EADLTHhHae—LTh, J3LEIC J2 LA UfE
DASOH LY | HBBHERICIT RS20,

44, ERMTSLOERSBRIZE HEE

bt A NT T NIERIAT B RT O T, HENZ X e
OFEOHEHMEE (Frequency) & DT EMNELW, L
L., ZOFBAET TIEIMOR T 7 7 L OERNER L
1Z< W,

AR T AIZBWT, RO & OE %2 HEBLUEE C
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172 < Z ORER OO HFED E O X EE A HEL L
ToHERE 72D X HITHBIL L CERRT D 2 ENATHET
bbH, ZTOLIHEEH =T DAL, Bl & DM
NN B> T e b L, £, BRI &I
MILBFE S BEOH: & ORNIRENR H - TE R bz
EHENERD, ZOHEEHWD L I REREE
RIZOWTHER L7235A . KEEZ 8 < L7 miR T,
bt A N7 T ADOEIERITHER S 2 52 5,

ZDXIRE AN T ADOMERERICK L, F DA
DFEFHOFH | FEUER S Fe S = ERS A th#R % B
RTZETUREARASMHIBNTINSEDNRT A—HF &K
D HERE MECHE LT 25 LT S,

BRECBOTIE, Ho R 2 IR TE Rino i,

BOAEEHI BT, THH#EBASIC 1Tk D7 e T AH Y —
A@% R L, WL DD FITHRERFIZR"T ORI E &
LTl LTz, X1 OITTITo TS L9 IT, HELHE
LD I OITHET 2B, &Mk O S 2 JEE
DOFTHRT Z & TEDORRDOHDOHEBENRE DD, &
HIZZEDOEROIE TR+ Z Licky 7 a v MEEOFED
FIERDDLIENTE D, ZORBIZEY, BFOE
A NT T LTEHATOROVN, FFEDOMKET DR L2 6
P2 ELBRICITZD L2107 b, ZORHIZE
Data 0.0, 0.5, 93

Data 0.5, 1.0, 76
D X 57 Data L&

Data 0.0, 1.0, 169
DX oI, HMICHBMEEZE LEbE TE DT L
W, TNENTELD VI 75T 5L, ZoHRE
DOAGHT. KM OMEIZx U CH B R 2 5 b4 5 AL
WM T B2 &b od Vv, 20k 9 R0 iE XM
B2 VT ETHKRINELTCLESTZEA NS
FAEZEBEILBIEOICE L TWAEEXI NS,
ZDY—AQ@TlE, Data LOICEEIZEANY), A
ERRAED 2 DOHEZE X, ZHLFE, KEO TR,
R, B ONEICBE A M D R LTI D, AR
Y], EARERERAEL, =7 B LSy — L TEAFE
B OFRTEMENE LN 51F0, TR, ER, HBUHE
EOBAEIX, =2 BV TERR LI HBUER AT (7
FAPNTT A HRET, tab it T~ XY ITHE
EHLL7-0 , 178 [Data | Z#—BIZHAT 572 L)
THIETHBIHLZENTED,

LT 6(a) ~(c) 12, FFESAICHTHIDY —A
@FFIM L= FATHER %~ T,

4-5. EXREHOHIMOER. EERBEORER
ZZETOEBT, EARAZDOLODIXLHER, [

MOIES>& OHEEME LT, EAEERZ o, TRT

ZEMARETHDHZ L x2FH Lic, L, BRI

e L A A N | R A A S|

B6(a) (k) BEIIIHTIER M5 LOEER
REERDT. (B) WI2hDEZAGLEH

.2

.08

.04

B L A Oy A S 1 M FC P\ L 1 A 5 F )

E6(b) 3BOYA 00D, 100 ERITHR
(RAT py = 10. 40, JRARERE o3 = 2.6015)

1.2

=\ y I 7

B6(c) HMa0DHENEHOHER (FAIEDHT-H
MBS IR ENUNEORE LTz & ZOHBHERE)
(BT o = 1/6, WERZ o0 = 0.3727)

FHE62E o b, TOBREL IV ITBIHLE
TR T DIEANYE ue (B2 EICRBIT 2 HOEOHE
EME) DIXE-E, TRbLIEERGE o L OMIZITA
HmE2RBH D, €I T, WEREZREL, ZhE



WL, FUERRE o, OIS & . BERKHEOBEK A HE I
HH5ZEEEWE LT,

COEERETIE, £9. Y202V, EADK
GroupNumber = 30, #EARD YA X SampleSize = 25 &
LC 750 HOELE &2 AR &7, ik, BREZEIC X
HIXD O HFEHEES SIS oL L, 25 RIOH
EREREZOEODOEARL LTHY Z LITHYT 2, 20
FEARIZXF LT, FEIE (DF D, EOMEICK L TOHEE
) pe ZHRHETDHZENTELN, EAOKE INE
RCTH DIz, BEOE FEARZ A U7 REE S EEE
HAOMTHDLDOT, ZOFHME pp=0) LiT—HL7%
W, AEIOFEBRTIL, EARADEMN 30 H25 DT, A
B ope OPFZERNHZENTE, FERNRT A—F X
EAMHEE LTERRIEDLIENTE D,

WNT, WEEE & LREORER ORI E LT 750
EoEEEEE R, 200 A N7 7 M3 5,
ZOAT v 7L, K OBIFR THIOIZAT - 72 500 & D EL
FIZOWTOEA N ZATRALTH LW, £/, 30
B DOEARNYE B & D554 %, ZAvE Rl UBSHRIETE X K
TITLIZTHIET, 60 & om DHEEITV, 6m =60/
Jn OBRIZH D Z L AEENICHIET 5, 22 T,
n=25 THHDT, on=02 BPEBMETH D, T4b
B, 25 EIOWPERROFEE ne NEHH - T-HE.
DHHDOKI68.3 % A £0.2 OHPAICILE 5 Z & 23]
FEEh5b,

EHSHEICBNT p=0.05 252 25D1% 1.960
Ths, T70bb, ERSMZT HRHEMNOHEHL
7on=25 OEFEANED 95% FEXMIZ p = 1.9600,
= £ 0.392 THDH, Wbz MEoEnREHL
TR OB D +0.392 1[ZH > T-MeRMN 95 % | &
WO Z DT, WITHR D & AN LD 125
B, BEAOREY) o = 0 OJEFH £0.392 OFPFHMNIC
ZD 95 % MFELTWNWDZ EERT,

Sz, EBEOREER T, Y (ThbbE
OfE) IZIRMTHLIONEBETHD (b LEEMAR D, 5
BRI &> TR HMBENRRN) L, FHEERZE o 129
WTHREBRICH D FENRNZ ENZ, BEATHORID
FEE D B & U 7oA O X HEE Tk, R
ZZDOHEE I FRHE MR ZZ DR U ITEEARE MR 722 2 W
B2, ZOWEHED t-OARICHE D L AR E R T T
B, t-AFRICBWTHHBEE 24 THERTSH L. p
=0.05 52 50DI1% 2.064 ThoT-, T72bb, 1
TNOERZ LR SN TAEAREERE o, (2D
WT, om=0,/J/ n & U TERERENE I S, 95% 5
X OED £2. 0646, & 725,

B HRITICHE O TE, 30 EOEAIZR LT, A
YRS o, ORI & B/METX 1,291, 0.782, 7y
0.997 ThoTz, TDT on I K., F/MEM
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0.258, 0.156 L7225, D=8, 95% FHEXMEOIEH
+0.533 75 +0.323 FTEELI-,

INHOREIL, WITR b ENENDOEARIZONT,
TIRNDT KA T—=E0HY — Mz L0 TEARKR
P AFREEDLIETHEL T Z &N TE D,
T BN DHY — /LTI, BEOFNZAEY D1 B
BEZFHH L C LI X, ENENOHNT L 2FER L 7
72 LRI R 2 5 2 720, BFRICHEEARFERIX <
FREEI T e, 22T, HEREE LT, 2o
FERICESE, TN ENOEARD 95 % EFEXENICRE
FEIMEENDDE D DOMEREITO, L OFA LI
B EED &L Lz, B0k R EIHOS%A4 L ik S
DL L TWDDIE, ROBEBICKD, T74b
B BFAEITEWITHANLIZ 30 fHOFEAIZ ST OfEHT
EIToTWHed, HIffEs LTiE&FAEL b 1.5
A OEARICIB N T, HEEMD 95% EEXKENICEOHE
DIFEELZR, LU 5, 0.95730 = 0.2146 720
T, BEZES AT ANE, BARORVIZEY, $XTD
EARDOHEEMD 95 % FEEXBINICEOENGEND &
WORERRESCLEY Z LT d, BRICkvZED LS
RREREGFEDL, BT L AEAMITIE, 1L EORE
ARIZBWTHEEMD 95 % FHEXENICEOEINFIE
LW EWIRERREGS D FENNDTEA D (FRNRE
L723 AN E BIT 0.95°30 ORERITHE D FERIT R D
FiI, K 1% LRy), —FH T, —AH720 O 5 FE
KO AENIZ 60 fHETHLLIZELTH, 0.95°60 =
0.0461 72D T, 40 N7 T AZBWTHIMHHEE LTL1.8
NFREDFISNINC, BIRDHR D IZDN T, T X TOREAR
IZOWTHERDOHEEE D 95 % [EFEXFNICEDOENE
EFNDEVIRMESTCLEI ZLITRD, TDORD,
RO ZLT OTIEAR L, FERMIZIINTELS
ZEMTHEND) BISN T RER AT FAN, B O
FEOEREZRTHZ L L LT,

E, AEEHCBWTIE, IRIEHRMETH D 2 HD
EARIZIBWNT 95 % FEXENICEOER S R0 K
O IR TR SR A 2 30l OFEAR D BRI I
DUz 95 % [EHE X O & . BEOMERZ O#FENIC
EENTVWDENE I DOHEDREFE L TORLT,

5. ¥&®

+HEBASIC DT v 7T A Y —AOIC L0 AR L7ZEL
s | BEVEEHL AR IZHE 5 BRI D D L7 EEARTH
LHetpic it s L EMR L, —HTY—RA@IZ
K0 AR U2 BLEIE, BEARD K E S8 10° O, BT
I ERHERIEEE R AR IZHE O ST AR R o T,

V—ZOIC L BESEEEEE, AEEE0HIEM
LRI L, =7 BNAVDT KAy [58Y—v) ZHNT
T DIEEBM B LTz, Z OB WL, #
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FHHGEOMER. 7 R A 2T HFIHOHH Li=D
H, AR, TROTR) 8EX® TeA T4 12
Ko THE DA iR ST, £, BAKHE, =
VI & FEAAE HE (R 22 O B % (I C BRAE S 5 7z
B, B AN T AEMERSAAICHISSE D K5 ekt
i1 o7,

Fo, HEBEEER L, AR LT 30 [HOZEARIZD
WT, DO REARRE G B A FRITIE A D 5345 1236 T DA%
MR om DRAEERE oo OEAERERA o & 135R
DT L IBITE ENENDERD S OIEMER A om
\ZHEEDW T HEEE D 95 % (SHHIXH 2, MIFHE L LT 20
FNZ L AIREIFEOEEZEERWGEENHDH T & 2
REHET,

6. +¥BASIC ®FOF S LY—R

72720, %1 OFEED (&) LRIATEED T&) 1. £
R EDOEE TEATIN TWD N, (TS TH D,
ZHLISD IOV TIIATT TEHRA2 N 7=,
v —20

U IEBIAARICHE 5 534 PRINT SUCHI I 54
DEF f(x) =1/(SQR (2%PI)*sigma) * EXP (- (x—mu) "2/2/sigma 2)

LET sigma =1 | R A

LET mu =0 (RS 5)

LET SampleSize = 25 I EROKRE X, 1785
LET GroupNumber = 30 VRO, 53k

LET DataNumber = GroupNumber * SampleSize

LET Fmax = F(mu) ! BI% o e KA
RANDOMIZE I %2
FOR j = 1 TO DataNumber
LET flag = 0
DO
LET k = (RND-0.5)*2 *10 * sigma + mu | 33
LET m = RND I %4
IF f(k)/Fmax > m THEN I %5
LET flag = 1 | %6
PRINT k;
IF INT(j/GroupNumber) =j/GroupNumber THEN
print
ELSE
PRINT ”,”;
END IF
END IF
LOOP UNTIL flag = 1 %6
NEXT j
END
V—2Z©®

I IEBIAARICHE 5 ELE PRINT X CHIAT 561, £ 2
I 3 BASIC ~ LT B0 7 TR SN TV AL E
RANDOMIZE
FOR k = 1 TO 1000000

LET nrandom = RND+RND+RND+RND+RND+RND+RND+RND+RND+ &&
& RND+RND+RND-6 | %1

PRINT nrandom
NEXT k
END

V) — 2B

I B NI T AOMERR &R IRIZ L 2R

DEF f(x) =1/(SQR (2%PI)*sigma) * EXP (- (x—mu) "2/2/sigma 2)
| Data L& LCHESINEZKM O d) 2%z 5

LET d =0

DO
READ if missing then exit do : dummy
LET d=d + 1

LOOP

LET d = INT((d-2)/3) | XU DD 2 DI, 1EHERZE
 BFloEs (KETR, KEER, 5HE)

DIM L1(d), Ul(d), Fr(d)

I BdFI~DRA &, BEOF Froum DR H

RESTORE
READ mu, sigma | FEARNI, FEARLUE(R
LET FrSum = 0

FOR k =1 TO d
READ L1(k), Ul(k), Fr(k)
LET FrSum = FrSum + Fr (k)

NEXT k
D B2 B U RIS R R 2 B8
LET FrMax = 0

IF FrSum <> 0 THEN
FOR k =1 T0 d
LET Width = Ul (k) - L1(k)
LET Fr(k) = Fr(k)/FrSum/Width %7
IF FrMax < Fr(k) THEN LET FrMax = Fr(k)
NEXT k
END IF
! T O FEFH O E
LET Xmin = L1(1) | IZCHDOXMD TR
LET Xmax = U1(d) | SWIZ XM LR
LET Ymax = CEIL (MAX(f (mu), FrMax)=1.1/0.1)%0.1
LET Ymin = —Ymax/10
U R D H 1
SET axis COLOR 1
SET WINDOW Xmin, Xmax, Ymin, Ymax
LET Yscale = CEIL (Ymax/ (10 CEIL(LOG10 (Ymax/24)))/6) * &&
& 10"CEIL (LOG10 (Ymax/24)) | 31
DRAW axes (1, Yscale)
' B X N7 T A0
FOR k = 1 TO d
PLOT LINES : L1(k),0; L1(k),Fr(); Ul (k),Frk) ; U1(k),0
NEXT k
! IESL A i AR OO HE ]
SET LINE STYLE 3
FOR x = Xmin TO Xmax STEP (Xmax—Xmin)/500
PLOT LINES : x, f(x);
NEXT x
! Data 3 Z# LA T OB TE <
I Y, e RZE
' XKETFR, BB, SE
END
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Development of Teaching Materials in Error Evaluation by
Random Number Generation

Satoshi NAKAJIMA

I developed the teaching materials for the purpose of a student learning such as the meaning of confidence interval, and the
difference between standard deviation of a sample and the standard error of the mean, and so on, by analyzing numerical data by
his own hand.

By performing data analysis by the Excel, it is shown that a set of pseudo random numbers (the sample-1, n = 105) generated
by the programming source code (D, which is written in "Decimal BASIC", could be regarded as equal to a sample which is
sampling from the population with the standard normal distribution. Therefore it turns out to be possible to treat the random
numbers generated by the source code D as hypothetical measurements including errors obeying the axioms of error.

At first, a set of random numbers (sample-3, n = 500) is generated by the source code (D, and then, copied onto the Excel
sheet, in the teaching materials. A learner makes scatter diagrams, box-and-whisker plots, and histograms based on these data,
and visually recognizes the distribution of the random numbers. Fitting Gaussian line to the histogram will aid in geometrical
understanding of the meaning of the statistics such as mean and the standard deviation of the sample.  Finally, 30 samples of n
= 25 are generated, and analyzed. Comparing the basic statistic of each samples shows that there is possibility of the true value
(the mean of the population) being not included in the range of 95 % confidence interval of the mean of the samples.
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=T, INFERTFEN DR ERIRTE LG L L, [
077 IINEE EFELRI EEERE LI HaiRE
WD B 2 BRI LTz,

2. R
2-1. FFETEEEAICETSRHRUEBHEICDONT
SCHBF TR OFF B EE TR, AEEEZZ OB
1T 2T /NVFRICB W TIZ2020EE L e /'S
RUTHENERMICERSIND Z L oY, SCE
B O h R RS R [ BN - FE) Yok
T, [BRIOKET T/NALTIE, BOPNEXKT 5 —E#D
EE A EBT L7012, ED k5 REE OSSN LE
THY, —HO—2ODEIX KIS LEREE, FOL oI
AEDLELEL LWV, BroMaeEE Dk Hicik
FBELTWITIE, KO EKLZEICES O, Lo
T2 EEBEMIICEZTWS ZLEDTEDTHD Y
077 Iy EEEORRE B LIFREIEE A (h
W) FHEIAICER T D Z ENRODENTND | Ll T
W5,
HERRIZBWT S, AN D 1RO 2021 4 E
LV B REEEO AE I, H - ZEOR
HohT, MEROFI 2oV T L0 BARIAAL THE
THI L LD, SCERMFAE O A R e B A AR L
TEeflT « Z2hE) P o ik, TEA 8 & LTk, /NVER
WCBWTERSINZEE -8 h & LBz, AEhao

Y WHE IR

Hnh 7 a7 ML S EE WS L CREE 3R
ET DN, 7a s I FINEESE L RE L TR
AR 27, B ORNE K72 LIk LEITEZBE U T
iR & BRME 9D N7 EOF RS, EKR, /i, K
E\WoleT s T AOEEE X 2 D BEREORMEE H
BT 7Dlo EanEyY 7 by =7 2 HWTEET 5 &
DEipote 17 4 P ENMAERORRE EHE (BT 2K
BIZHOWT, 7ul I3 7%@LTHREAIEE LT
L LI RTN B,
O XD ITHFEEEEEICB T A e BT,
Tu s I I THEOLENEL R NERETIEED
HMAEATO, £ L TCTHERUBETIZI T 0 77 X 7k
BEIZ X0 EERIZISHATE D Ii~EBTTN Z
LD,
HBHEF-KOELD LB L, INERICBIT S %
BIHEEEICRB T 5270 7T 2 7 HEO BN TR
EARENOERBRL, W (2 Ea—ZIZEK Lz
BAIT) LOICHERTDHZENTED, EWVH Z LEK
BEEsr] 2L THY., TOOOHERHIHRET,
PEROFHOFTHRHIGT HZ & RTINS,
[/INFAR BB B 1T 2 i BRI JEE 10 AIE e, M AR
RENEOBR L T 77 v 7HEICHET L0
L. VNERBHEICB TS0 7 IV THED
FEY FIZHONT GERmOBY L) "Itk 14
SE FHREORE - NRZEE X T-HEDH 27
oOHFT, VNFREREO T v 7 Z I v 72T 55 80E
o (B L LT, LT 6HEZZEITTWD,
A FEEEEEICHIR SN TV D T CEiT 5
Lo

B B FREEAE IS AR S TR RS, 8 fRi g
FEIT TR SN A BHREDONE 2 HeE T 5 T ER
THHD

C HFFROBEIZEIVFERT DD (A B, D LT,
BN TET S D)

D 7T 7iEE e Y, BEDOIREE MR L LT, HER
BNTEETDHHD

E R ESL LT, HEREADOL D

F Ao Tn s o 3 v 7 oEks
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ADBIE LTIE, BFRICBWT, EZAROXE &
TurIgIv7Thotz, HEZEBWT, 2T
HCEXTENERBEEHE LCTERTBoE
MODINEICK L TOR#EET 277107 Th
o7 VT 5, BIZKLTIEL, BEHEOFEHNIZ, U XLD
WRE—2ETORABRLTEBWT, ZOMAEDLEIZLY
FLEVOHDLIERET 0T T LTHEN ) MELR L
R E T,

ITETCERT BT I ENEMTIZZZW O TH
SOOI E ED DD INERIZB W T EDHF O F
TIT 9 DINTOWTORIRE D L, BER & 5 Tt
LINFRT 0T T I THEEICOWTOHREMREX, L
EEOANLDOWTNNTIHEAL T2 D Lo 7%
ZTMAERMET L2 2 EICERDIODL EEZBND,

F7-. [ FEmOBRY £ &0 NTBWT, Z DR
DTaT T IVTHEBEIZONT, NEkED X D 72k
Wt E LT, VB2 THEMIZRD D ) &
LTOIFar7II 0 JHRB I REEZELILETHY,
A—F 4 T ERZDZENBITIERN) AT
5, £, FEDEEDIZBNT, 7ur T I
BLWHEEL TENNENT 2 —EOIEH 2 FEBLT 5
72, EOX ) REE OMAERMETHY, —D—
DOEE IS LR T EZ, EO L) ITHAEDETED
WD), G OMEEZ LD L 9 1TeE L TWLITIE,
LB LZIEENCE S O, LW ol 2 & BN
IZEZTWL J1) kRT3,

UhNER T e 77 I 7HEOFS] B ¥ T
1, MBI P —XICER LA AT L)
FRTHIENTED LN AR EBRSEDLZ LN
(2 Ba—XICBK LIAEZITY Lo EreT 5
EEZEBLC, arEa—Xd7n s 7 ATEHWTND
e, TR TNIANBER LTS Z L e, 3
Ea—XIZIGERI RN TERNIEEN
bHZELE, KBREEL TR EDL L THDHES
WL Z TN B,

2-2. BELEE

U2 —HICEX LB ETT ) KO ICHRT D
gL BURE R CIE, AEMFTICT 5 L 9 RIBHRRRELT
FHMZETAZENE LY, LIRS, FEFICE
MEC L Z DM TH - TH, Z OFmBiigE 2 fMfE v T
< & BB ITEM AR LI O A S HETTE TS
LEZDHZENTE D,

W HEMEICRAZTH, & ToBT MER, KA.
) O 3TEHOBEROMABRDLETRETEL EV)
EZ e, S LER LIRS, 203 SOEHEIL,
R A (5l - Fhg) Yopcra s 7 A
DOEEEXZDBEHRE L THREN TV HDOTH D,

COWEREE#RT AL E, TR T I T OEEFIL,
D EDTODORBEIZOWNTALD E AR —D2T D7
5T D,

ME ) (EEE, 2 EMER5ZE8HD) Tl
Uik SN BICAEE RTINS L &b, ok bH
MREECTLH D, ZOMHE OB THE SN -FIETIE,
WiREZE O BIRIZEETe K O ICABERED S5 DT,
HOENUOWRD LA E RO LB IITY 2
Lt s,

A8 11, IR CREEE O MUEL & (i 6 1R B 0 12,
ZOWROENTZAENE CHEETH D V) 2 IR
S&, b, WML T AEEL S x5, L xIE M
TEOMEOHF T, MEOTESOALED LR > TE<
ZETHAREDTHADMNEICBE T 52 45X D,
HRORE IR TR, 72 & 2 F b~ oLt
Z 5 [AlFial U, W~ % 8 [mIFtik§ 5, Z Ot
BATORBEOFIRIZ DY | db~HETe PR 5 [Af§ D
WL (db~5#ER) | R T~ e ALFE % 8 [Hl#: V)
W (P~ 8 AtETe) Rtk 2 & &, L OOFRE
0 bLg L, —RESEATEY, I RBELALLS &
S>TW5,

FicHhgib, — b2 572D121%, TBEC SO0
5 ECTIICHEL, DNTHREZEZ, FIZEIZSO0 D
F OIS E LTRNE, BEOMEOKE SICK
L2, TBEICROM o7 E 9 0] 2T L <178
EEZDTZDITE, RO [0 MR LE L5,

FHIC LY R D AT S Ty GBI, 72
ELMEENEZ EbH D) X, B BN DG
B U TTEN AR 2 D X 9 B O FeaR ITII AR AT R
Thbd, HonTOHIKNG> TOUT, ZOHIX E
DEZXZHERNCREL TRl I7I 074528 T
XDHN, TOEENEERWS Z LT, L oHhig L,
HNEL LT ATHOHISTED L) —f(b LT
TN XLAOFRIRET DI ENATREE 2D, TOHNIL.
BT 0, KBEOWREDOTILTY ZLD—2>ThHD
EFE] IZOWT, #EMoFTIRY BT 5,

2-3. FLIYXLOEKERR

—IZ, T T Y R AOREEEMIICRBLT S Z &R
AHECTh D, BREOERL L TT7r—F v — MBEH
SINTWDD, 2R otEE(bT v — h & L TR
ENTEXELONE D 5,

PAD (Problem Analysis Diagram) %7 1. HSrHU4ERT
THHASIN, 1979 FILAR I N, BEEOMAE DY
TTur T AMEEERIT OO HFETHD, ZDK
EERWD & BTl E D L~V DRI 2R L,
e S IO RE S EZRT LI D, ZTIT, H#
WO L~V DORS LIL, BRERDL—DT OO0



(ZZTHE, EV a2, 87 A b, BT —F 7
ELMEIND LB D) B, HIZED LS /M7 vt
DEATTEI TV LDONESHEL T AERED—BIZ
HYTHHLDOTHD,

F7- NS F % — I (Nassi-Shneiderman diagram)® %
L DT v — hOFTHIELO L~L 2 RIS R T &
ITIFREFF SN TV RV, HRER D — D> T OO
%%Eﬂ:/@ 7wy 7| THRL, BRiFZe < FEmNZHOR
T ZET—OORERMHEZFTLDRT 5, T70bb, fit
il 7 AL T ALBR DRI AS &> 1) | BRI T A2V S o
THELIEARNT LAV T—)L KR, ZFOETEITFIESA A=Y
DRI EH 25, FO7, HEANZEAE LT 0,
FTo, WO Z 27 SREWR T A EHET, KRR
N U AN AR RGN S B N IR i b =74
FIVTEFETHD Scratch X° Google Blockly & d
IR B D,

2-4. EDa7LBRTOTSIVTEROA

Scratch? . v Fa—t v Y TRAZ MIT) T
FENTZBEETHY , 7'u b XA 7E 2002 FFITHR S
AU, 2006 FEIZIE—fRAB S L7z, Y — & = — & GPLv2
7 A& AL Scratch Source Code License @ T T2
ENTWD Y, =777 0% ETHRIATE 5130,
VTN —Ra L a—H TH D Raspberry Pi @
0S T& % Raspbian |2 [Scratch Pi] & L TH#E T
WA=, B ITIEIZSH LY Raspberry Pi ﬁﬁ@
Minecraft [Minecraft Pi] &CiEHBHEH 5 Z & 4 A[EE
5 11)0

Google Blockly? 1%, #A—7F vV —RY 7 =T
L LT 2012 HEIZAB &4 7= JavaScript DT A4 75V
Thy, V=777 U TEHET S, 2—Y A F—T
= A AL Scratch IZL<BITWB N, Blockly ETIE
R L7=FEIT e /T MO\, JavaScript. Python,
PHP £ 72, Dart 72 EDa— R&EAERTHZ ENAETH
2 13)o

Scratch, Google Blockly & %12, 1XIE[FE U GUI %1
2. [7ayr) ELTHESN T EERT T e s
FIVITTHEIBRHINTWD, ZIUIREHEREE L
T, A—T 4 Y 7IZBITHER ERE#HRET, &
THTYH, 2 Ba—% ECTRER EE2BEXEY (28
(BN I R 1 P A A Gl = A AN/ 5 s
BIHLIETHEHTHD EEBDOND,

L, OEoTom ey r ) ELTHESNEZ
IELLM A IZONWTIEL, R TED L ) A T
TWDD%E . FIENE BT 208N RNEN D
TLEEEWRL, LVEHBEANTONYRSTWRELX 525
ZEWTESD,

Flo, TuyrEe TR LB58EET Blockly O
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FETWH EZAD (U= A=) NIZEHIT D720
TRl IIVINTEHOT, LEZT—%EL 54
HAENSLHLEIE LN ES 25,

_h%®t/;7»ﬂ7m77 VU ERBICBWT

BHEHDO [Tav 7| BT AEEZ, D%
ﬂﬁ% if XIZEIT D then K & else X &NEINE
REDEFEU X I ~5 G2 iE, B Lz
NS F ¥ — F2AERT DMEE L FLIL TWD, o, &
KFEADT Oy 7 —DOME L LT, BIOEZ Gk
L7z, BiiZFo L2 citid Lie—HEOLEE —>D
LE L U CHIDAB D FLRIZEH T2 DT, IRIIITHE
BLEEBR L7077 R TEEND X HIBEbh
5

F. bRy =77 7Y & LTEMET S
OT, LHERENWZ DY, Tul I I L THED
BALHEE L TEDID Z EREV, Code. org!? A3 iR
FINCEBT 570 T JHEFEETHD Hour Of
Code] IZ8UNT, Scratch X2 Blockly ZF|HL=F =
—NITAT 0TI ARSHEABINTEY P EhT
LR THATHZ LN TES 19,

M1z, EXaT7 M7 a 7530 753 (Blockly)
TRtk L7z (Fim BlicRrshizedhy o) #fEo~
v 77 MMilEaRT,

<ohzL CE
B 3D
—

PHE

DhRL CEaE
PBETE (Hilc 9D
e

milc 39
il 396

1 ECa7IBEEICESTOTSLOH

2-5. TXRAMETIOTSEIVIERADRELOESR
Scratch =° Google Blockly ® L 972 = 7 L7
A=A ANV = 1 S N e e G = B/ A

HIEE 2 RMET AT DI R EETHDL WV D,
LorL, b2 UNERT 0 7T I THEBEDFT
GE—m01” omT, [FHzbRar va—g &
THERZIEHLEVRE LY T AN —fEi 2 ¢
XTCNWDH—FHT, ZOHMEAPRNDLYDL (7T v 7Ry
72 LT 2 zfme LTES, Tarta
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—HICER LA ZIT) Ko frRe T 51RE 2@ L
T, A Ea—Z37a I ATEHNTNSI L, 7
T RIANERLTWAEZ &, £, avrEa—H(C
B ER L ERNRDTERNIEERH DI L%,
KBRZBLTEMNEDLZ L IOV THRIFEDZ L%
E L TWDHDIC, BAZE OHHE TIHEL R &
2, R E LT 7T v 7Ry 7 2] Sz F T
0y 7 ENREEI R 2aTART ey I I 07 F
FEICHED &9 A X ERI SIS Ed > T B,

FrrInooe a7 T ST o SEET (L
BB, HREICHIR L H 0 . TRETIE AV, ZD7, H
FINZIL U T, WD T, kN6 H 57 F X B
B (V=2 a— FNLFHITHDLL IR b DEFT) O
Tur I IVTERHIIBITTAZ kb,

AT &Y of Ty, [TarTs 0 JEe8h®
EOBN] L LT, vl o3IV EEe®ESsT EnE
BICIERNE LR D, IFICE itk T+ 2555 (7
XANIT w7 I I EE) ICHEARLOBHD F
T, ¥—Ah— FMRENRZ | ZNENDOEFEDOIEDOH
LB L 720 90, FEFEET T < HARGE TRtk
TE L0, EMZREY RN H - 2EAICEMENZ
ERML T ND b0kl WETH ALY LA
WERBLH D FT, HDHFEE ORERE A R L THLY
MTeHE=e, 70l T I IO - BELLERTIR
BIZOWTE, 2H LESHEAEHTL ZEbE AN
T EBRRTEY, THFAMNISFEN, BENLREE
ELTOMNESITEZRVELZ EERLTND,

2-6. TXRAMEITIOTSIVTEEDRR

TXANIT T I 7EFEE LT, i bkt
S L7=Fel 3 afEZ2 b D & LT, MESL ST b DA% <
FAEL, BIROEITEV, 2 2Tk, [ BASIC) 7
PRI,

Z 2uhE, 1 BASIC 23, Windows, Mac, Linux, Raspberry
Pi 728, 77y b7 4 —LERETICHECHEATE
Y7 =T ThbHIZ &, EHEHMED JIS Full BASIC
WL L THh 0 | ATEFRESM00; (GOTO 30) (3R
HIE LCREILESNTERY, £z, BEicAa—7RNEA
ENTWARE HELTa 77 I I LT\
ZeFh, arvta—2EHEOBERELELTHWSZ
EEHENE LTEFEN T, Bl E R E2ITO 72
DIZ b+l MEZHA TS &, 8% Hh
L%, =77 L. i BASIC X, R ED I T
HE BASIC IZHEM R B E L CTE ST e 7 F
LCF, AR BASIC ZFIH L CTH LN I-AFZERE BT L34
LT EE, ] OXBH D70, MHAOIEAROT
a7 7 AOBEFHIILN TR0,

F7-. BASIC (Beginner's All-purpose Symbolic

Instruction Code) &5 FREIX. #IFHHIZERE S
TomEKHEETH Y, CERER EDORKHETEIZLS HRTH
ABRILWEBbind, 72, IHRE (2012 FEF
T) OEFB EEFHEE =2 Ea—F) T, BASIC &
S LTRIALTERY, 72— BRTH BASIC ©
SGEICAI> ZRIERHE S LTV Z LR B b | 4%
HEIZBOWTHENTW D ERZWAREER D D,
BASIC |ZHFER—ADMBTLNHRY E>TND H
DD, FLFEZ D HDITHONW T /INFRE FAEITB W T,
2011 4EI1C TAMEREIRE)) & LTsElbahTng ¥
D3, 2020 FRED B IXFE R OEMAFE LN DR ED
HEE T, —EHoMELTHVLN TS X 9 RNE
DR HN T FEHGETHIUL, BAITEE UK 72 R # 2 1
bl BB asns Z Lonb, BIEMNZRE O CTH
FUEZE LK 2 720 B L=,

3. EMORELEEDAL

LSO MAHZEROBH & LT, $RE2/NFROEF
FEBIOHRF1IFAZRRE L, RO XD IZEHE LT,
7272 L, RO 4 BRI, B 7258 & LTONL
BT & LT,

) evardVilrarsI I 7 SiEERWT,
BRI ERRT S, Z TR OT R
v 7 BNBFFIZHES CAERD Z & &2F5,

2) BHIZZERTH7T-0DT a5 NE{ER LY .
FOFa T LEETLT, RIS TTe S
TLEETRE, BATHRT H 2 &2 KERT 5,
HEVE D ICENRWGEICTRT S Z L2575,

3) Tm T AofG bk, —BIEIZOWTFED, i
TRV IR L PRI TEDS X DTS,

4) BV aTNNT 0TI S ERETITo TV AL
HE2 7XANMIOTe 7o I 0 JEFETRR L,
Va7V ST I TERED [Tay s
., TXANUT 0TIV TERROY T IV—F
NIHRRDIT T A E EBIZ, EDO LD AT
STVDLOPRFERENTND Z & E2RT,
T, BERNRT A= Lo gl ez Y o
VWi EDOAT Y =7 b OB RE DT B,

5) H LN COHKN DML WL D R GEIT XL
TE5 L9, &N EE, OCEMEEN LY
— b ENTE=T LI XN E LT, AFEEHIC
R, ZHEFRT D 7200E 2 5 Ok E R~ 7,

ZIZT. 3 BEE ClzoOWTIE, Hour of Code |2
AEEN-Fa— 7Pk, HE LR ISH
7-aRy M (LT, BfilceRy ) 2 HHICBE
SHDLEVDEMERATL, MDD [Try s LT



TOHESN T O, THNCHET ) TAIZH 5 ) TE
(ZHIZN D | T~Z4REFEGR Y BT R ETH D,

WAL LT, FEBSICEHAVWT, 1oy
TNRSFEICL 2707 7 0B L0EEEZHH LD
DHEFMIZEIRIL TR LI, ZOEARN T2 7T Ny
— A LEHIY, el T B 1 & L TREIDRT,

Zo7a s T A1 T A —FURIIE, =
Ry FE2ENTDOF T L—F a2 Em L HICiKE
L., BV a7 WVHEEETOFLRIZH N, 207 d A~
— A% “Work Space” & L CHEfRL7-, £7-Z® “Work

Space” IZH| &, STOP REE, AA I —F Dk

T ZPPRENIR L7223, fERICEEOFERE VI,

B2 T NS T~V AREIC LD KT v /T
Ty EELAEERDY TXRA MO T e TR
VU ERET iﬂ7w%?/%@0ﬁ¢Wﬂ%i<WJ
Call MoveForward ) &WHXnaEEH T, HEIC
FEERICHETHD L EFZ D, EVJTWEE%ak
WTC, 7 ey 7 ofdEs UTHD IR LXKEZEAAALT
#rT5H (M1 oz, 7% A Mloxs )7
FTIE Do & Loop X, F72id. For & Next 3IZ
LY ZOXEEELIATZ &5, 2. ZOMLEE
IEINS & DEICHIRIZN TN D,

TXANIOT 07T I FETIE B EohE
w&k_;éiﬁi7%héb%7woL#L&ﬁ%\
FTOWE SNV TN —F v h~ = o2 T IVEITHIZE
LCBTIE, HEIZTOY T NAN—F 4k ar— R—
A MLTHRBFZT T, Va7 VT 0 7T A LR
OEEEEZ IR TEZ D B2 b5,

N L*Ltiﬁ’\57:7wm®fm7§iy
TERETI. ENLENOT e v Omans, HTAE L
TWAZ LI L > CTHE EOA TV =7 FHBEIWZDY
FTLOPPRANZL W, EVRZNIE, TF A MO
077 IV ERICRT, eV a T Ao s T A
SOOI, BAKELOESWNRENE B NZ D,

STV WIFEEIT L o TITEMET, 13@@%%@
HFRIZIIAETH D L HICR 2D Z Oy OBRFEN, 7
nr7I 070 L TR TIE, MBI
LHEEZOLND,

TXANOTa T I TEETIE, OV T L—
FrOFRBRFUHEENTRD Z ENTE, BIZIIHSE
WIS U TH TEERZTZY LARRLEETE L0
IENRB D,

T 2iE, mARy hOBEITEZ S &, vl T A6
INTIE, ey b (77 b)) 1o, (iEEHR (%
Fx, v) BLOmME (x fhfyma kL U CRREEHE
DOMAE t, 0D 90 FELIAT 270 £ET) L)
TunRT 4 PMfFEINTEY 2RSSV CHEmE BT
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KRELTWD, DD, ZOMEFHRELESH]ZD
ZenaARy NOBEICHY L TWS, v 77 461
Tl R EOTLRE LT, (EOEEOHE T, Hi
HICALEZ T O LN ORRZ#HD IRTBEIOT = X
—varybREL MEOBEIZ A A -V LT L,
W%@‘f§§|§ t & x, y HFMOBEIE Ax, Ay OB
. A AEHWT, Ax = cos(t), Ay = sin(t) T
?ﬁﬁ— EVRTELN, BRELITEHETEETHI AR L
LTHRITL, UTOX D RRTHERERTICE EDT,

£1 ARy FORELAE t. ZHABRROEORG

[f1] & t Ax = cos (t) Ay = sin(t)

W 0 1 0

4t 90 0 1

i} 180 -1 0

[E] 270 0 -1

L[| #kt & U CHWS Hour of Code ICHE INT-F

2— hU TV T, vl SBENT DEPHIE, ek
1I0X10 v ADT7 4 —/V KNTHDH, D7 4—/V KN
W2 IR, 77—, v ARy haMgETe & — P 3B A
A TR ENRFRENTNSE (AL v TFEraRy bR
Bie) = TRy NOEEENR A A v FOFEFE L —F9 5
RETHH ExZ 57— BB W) RRBRIT
Ta s 7 I TOR TR, SO TRRTS),
FIET LRy NEGIETL55TH, @t
LA RWT, BEOFESKREICHE T2 7e Eafsn L,
ZHBEHORBUC L > THTEV S — U 2 B2 5 X 9
T T T AeEIGHEBE,
ZOXNZ THBEORMIZE > THTEIZEZ D] &0
2 F 207 AR HEE L EHEORT 3 ODEEDOH DO
I DMEL ARG L, 7 r s T 2 o SHEEICS

WSS, BT TIBERLR2NHDTH S,
Hif{to7zolz, 7'r 7T L5 1 TIEJEA ORI ONE
WMAERD XD RESITEEL W, ZoTa s T
LB &S L, BICHBE®R ALY, ﬁl@%
WERASIZD | ATEVZ SIS 570 L Fix O
MU=+ BASIC (2 kD7 07T AEHEELTZ, %0)
7’1 "5 I TRoboSteering. bas| W O—# DA%, S
77 u62 (F5y) ELTORYT, Y—Aa—KKREL R
L, Ta s AAKROFESRITIREORREIN & L, 1T
DRNLOL LR, Bk E S o EEN T —2 L LT
WS ENTEDLLIRTREZEV AL, BBV =7
A MO LTz, Y—RAa— Rk, 7= & 2. BB EmT
DOHEFALEZLIC, FTal T a1 oR T 1217
TR L= 7 )L—F > NMoveForward] 7217 TH., H
AEOES o, ZhiZ, aARy FE2EL 7 4 —b
ROHBKIERIZE > TEEEE X720 BEIFICe R >
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N OALEDFRRORIKEDOLT, 74— RO Ry
s OB L7 OAEIC, MRIERICS U EERRSE
2O TDHDMNENELCTNDLTZD TS,

A AV S Hour of Code ICHE SN -Fa2—HUT
JU IR DS, Bl 20X, HUK I B B3 TR E S
HEX, FTILEDIRKEEZD LD LT D, RHIOE:
BECHIMICIh > 7B X 23 L, a7 s/ 707
THLENTEDLLYIIChR-T2ET 5, &6, BEE
—fxfb, BT B L. HOPUDHIKNLNE 72V
ATHoOTHHMMICET 2 LN TE D X )
tTHZI LB TES,

W5 BT, XL OIC, BERbHoTm L & DlEbiEE L
T, HHUC TRIFICHEED D 72 SR~ KD, BiTICHE
DWW b AERT ] W) mEE, ol OV TESE
T5HEZANGIHDDL, L, If XX D, then X
Ml & else XMNTE AR ZBIEIC RIS D0 2 F T IL X
W, DOWT, THEFEEEICOT T, FREREES 20D
WL THED ] LW RBRFEIEDOREL T VT AL TH
L TEFE BNAML, 2hE 7l o730 74500
OWEOFHEIT S, OB, THFEZBECOT CHES
W) Vv ARNICE s TEb 0T (EEbh
D) ETRE, A a—H|ZE o THMFETE 5 TEMARD,
2o, Hlily ] MAICESETNERNH D, £ T, 15
FHELT HEHWCTINESR LN D, BUEDONLE,
M &, FAEOBEOFEIZSC T, HADITLTERT
HHMENGH D EFHATH, o, O, 90 ERER
SHTHERLHEIL, HHFPIZFE L THLEDE LTHE
25 EGBEOEN VI 8D T EERT,

fham e LT, ATIET THRNZBER 2N e b A %[
WCHT~N—HRE D, ANZEES HaLiE., B %2, 7.
. BAOERIATED 2 e —HiED, | L%l T
HDHZEEHHAT D,

ZOLDITHATZET VT Y X AL, RoboSteering. bas
? “WorkSpace” PIIZFEER LT, MAAFENI-HKKIZE
WTEINEZMERTHZ LM TE D,

4. +#BASIC MTOYSLY—R EMRER
HMEAERE LCEA L, SICHWS 7 e 77 A
V—=RAELNTE 17077 A1) \ZRd, Irs T L6
1 ICXF S EREREZBINL T, ZNENNFERLZR S
FHEIHEHTE DX ICART A0 7a 77 A8 A
BElLl, Y—ANELR50DT, ke LTORMGIIIT
D72, Z @ [RoboSteering. bas| 1%, EHDOHB Y
=7 A MR L, 2D Y —Z2D—E DI LT
[7va 72 Mol 2] \ZRT,
Ineo7a T ATiEH, AL NA—F LT,
“Work Space” WIZ, vR v FOBEN EIZET LY

N—F DN LR 2 W _CTEITSEDLZENT
&b, £, MERYFTNN—F0F, T_CTT 7T A
BAITHNZE L=, F7=. “Work Space” ZI1EX 1 1Z/RT
EVaTNITa T I v SEREICLD T a T T A
LR UL & Boak L7z,

R, Y—=RAa—Rfiz, %1 ~ %6 Zffe L7cm
WIZOWTHRB, Znbik, a2/ 7 AFETRFOEEN
WRBICR X 7205200 TRTHY, T s3I 07
DOARGHE 7y L IX R TH D,

%1 : F#EBASIC Tix, HWEIC LA P —I3¥E i S
TWRW, 207D, T=A—va A8 WnWTiiv A v
—OBECHE TIE R L BRE~OE REBTO L&
XEHAWD, SN, e Ry NI EOLTFTTLE
FRLTWATD, 7 /—F 2 ClrRobo TlE. H
TR XA  LEXTS, 2O, FLY A AL E7
EOTNITIELNE-TLE D ZENH Y, HE G
RHDT, W LREDDIREEIT> TN D,

#2, 31 a Ry NOBEIOT =A— 3L LT,
H 7 /V—F > ClrRobo DOFFUNH LIZ X 2 HEE LD R
v hOWEL, T IL—F 2 SetRobo DOFFUH LIZ &
DT UWEEE ETORREIT D, TIEVE L NTHEKE L
TENWTWA L YICREAD, 20500 1 v AT 258
B xHTn5,

%4 : DrawMode 22V TC. Hidden I%. 777 4 v
I ADRFBRBETH Y NFICHHE Y h~vy T AEY
WZOHIET 52— NITBITT 5mBThd, ZNIT K
DREENZE S 1T E 2 MAHZENTED, 2O Y
b~y 7 AE Y OFREERE L TS E L7201
IX. Draw Mode % Explicit IZE&E7T,

X5 0 ARy FOREERTAE ¢ 1.0 ~ 360 LA
AOEBEOEE &> THRER, To& X, K1 OX
I RFEERICBWT, t =90 &t =450 [X[FE UKEE
2%, FEEENCIE, 2oTe s T AOEICY
725 Tt OEN *£lelb 123 L CHEIEREE O b S5
DEEZDHZ LI RNIEASH, 2D, Mod & & HLE
PEITIRV, 22Tl B e L LS &R 1 LEOEASME
RO, t OFF%E [0, 360) IZBRDZ L& LT,

Flz, a2, ITRO &) &, FE<ATHE
D T&) X, AR, —ATICELS RELEEEIATIZNHNT T
FEL 2O DITHERE DR TH 5.

I 3 BASIC 71 " Al 1

CALL Init

pause | —EHZ1 L C 0K 25>

! When Run ===== "Work Space” Z I b
| “Work Space” WiX, HRICEZMWZ D LNTEET,
| ~=2 7V %E5EIZLT, 2@ "Work Space” HIZ
|
|

Ry P ERET oM A AL TS TEIT) LTSN,
PUF, RLICRLEErR Yy MEE LR CEIEOH



FOR k = 1 TO 6
CALL MoveForward
NEXT k
CALL TurnLeft
FOR k =1 TO 4
CALL MoveForward
NEXT k
CALL TurnLeft
CALL MoveForward

CALL MoveForward

| ============ = =27l
® VUL —F % Call THEOHEET,
A== M LA, EOTEAN—R ME,
FEBHO | AL T ES N,

5 . Call MoveForward

MoveForward ' vRy v& 1 SHpi~ED E£1,
TurnRight I mRy hD\E % 90 FEA~EHE L E9
TurnLeft I BRy DM X & 90 FEAE~[EE L £9

¥ Hiffi/L—=7 Do ~ Loop bIFEHTEET,

il
For k = 1 To 3

Call MoveForward
Next k

P Zofl i3 mEgy gL E3,

I — Next O#% AL, #¥&o
DL (2T k) AEXET,

!
!
!
!
!
!
!
!
!
!
! @ [FUABEZBY IRT-DIZ, FHHv—72HTEET,
!
!
!
!
!
!
!
!
!
!

PIF., Y7 r—F o oitik

SUB Init SN SZN
SET WINDOW 0.5, 10.5, 0.5, 10.5
DRAW grid

SET TEXT HEIGHT 0.8
SET TEXT JUSTIFY “center”, “half”
OPTION ANGLE DEGREES

' mARy FOYIHINLE & 1n & O

LET x = 7 L vRy FOMEE x
LET v = 1 L vARy FOJEE

LET t = 90 I m&, x #himos S KEFEHE D
CALL SetRobo
END SUB

SUB SetRobo | mR vy MEFR
SET TEXT COLOR 2
PLOT TEXT ,AT x,v : "@”

H

CALL ShowDirection
END SUB

SUB ShowDirection | wiR v kD& & KHITHEZR

SET TEXT COLOR 6 | #&if%
SELECT CASE t
CASE 0
LET Direction$ = "—”
CASE 90
LET Direction$ = 7 1”
CASE 180
LET Direction§ = "<~
CASE 270
LET Direction$ = 7|~
CASE ELSE
LET Direction$ = 77
END SELECT
PLOT TEXT , AT x,y : Direction$
END SUB
SUB ClrRobo | AR v h&#IEFR
SET TEXT COLOR 0 I At
SET TEXT HEIGHT 1.0 I %1
PLOT TEXT ,AT x,y : " @”
SET TEXT HEIGHT 0.8 I JBICRET
DRAW grid
END SUB
SUB MoveForward | @Ry FBEIOT = A — g
FOR FootSteps = 1 TO 20 I %2
SET DRAW MODE HIDDEN I %4
CALL ClrRobo I 3%3

LET x = x + COS(t)/20
LET v = y + SIN(t)/20
CALL SetRobo I 3%3
SET DRAW MODE EXPLICIT ! 34
WAIT DELAY 0.05

NEXT FootSteps

WAIT DELAY 0.3

END SUB
SUB TurnRight | wmaR > MHEFTIFIAAG ~ 90 E[mldix
LET t = MOD(t-90, 360) I %5
CALL SetRobo
END SUB

SUB TurnLeft | w7 TR~ 90 FE Rl
LET t = MOD(t+90, 360)
CALL SetRobo

END SUB

END

I +EBASIC Ik D7 m T A5l 2 (H4))
SUB MoveForward | mAy NEEIOT = A — 3
CALL SearchFront
IF Destination$ = “empty” THEN
DO
LET LPx = x
LET LPy =y
FOR FootSteps = 1 TO 20
SET DRAW MODE HIDDEN
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Call ClrRobo
CALL LastPoint
LET x = x + COS(t)/20
LET y = y + SIN(t)/20
CALL SetRobo
SET DRAW MODE EXPLICIT
WAIT DELAY 0.05

NEXT FootSteps

CALL LastPoint

CALL SearchFront

LOOP WHILE map (x,y) = 8 AND ( SerchResult = 0 &
& OR SerchResult = 6 OR SerchResult = 7 &
& OR SerchResult = 8)
ELSE
WAIT DELAY 1
END IF
WAIT DELAY 0.3
END SUB

SUB LastPoint | B#EIiRIcb LD~y TRaEEL,
IF map(LPx, LPy) = 6 THEN
SET TEXT COLOR 6
PLOT TEXT , AT LPx, LPy @ "%~
END IF
IF map(LPx, LPy) = 7 THEN
SET TEXT COLOR 7
PLOT TEXT ,AT LPx, LPy : "W~
END IF
IF map(LPx, LPy) = 8 THEN
SET TEXT COLOR 8
PLOT TEXT ,AT LPx, LPy : "W’
END IF
END SUB

SUB SearchFront VRGO~ 77— 2 &3,
LET SerchResult = map(x + COS(t), y + SIN(t))
IF SerchResult < 1 OR SerchResult > 5 THEN
LET Destination$ = “empty”
ELSE
LET Destination$ = “occupied”
END IF
END SUB

5. &

INFIRIZBANSND 07 7 I v THETIL, iE %
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EREET D, B OFNE X7 SIc £ LIT5 428 U
TR 2 BT 2 e EOBRRC, AR, 3k, X
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Development of Teaching Materials for Mediating from Visual
Programming Language to Text-type Programming Language

Satoshi NAKAJIMA

For the introduction to learn algorithm structurally, a visual programming language represented by Scratch or Google Blockly

spreading over widely seems to be suitable.

It may not be all the learners, but a certain student would need the knowledge of

text-type programming language, when an enthusiastic student is going to make a more complex program.  Therefore, | tried
the mediation from a visual language to a text-type language by copying the form of the blocks in a visual language working as

a subroutine, with a text-type program language.

Other than the short source code that | could use as a distribution document

in a catered lecture, | made long program "RoboSteering.bas" which included game characteristics to attract the interest of the

student at the same time.
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Setting and Count Technique of a Questionnaire
Using Brackboard Learn™

Satoshi NAKAJIMA

I described the following contents that | checked out as it is needed in the work, for contribution to efficiency of the future
work. At first, | showed a procedure to set up a test or a questionnaire as the assessment on a course of the Blackboard

Learn™,

Then, | showed a method to download a result file, and to sum it up on Excel(R).
able to use "countif" function to count the number of cells in line with search condition written in a certain cell.
the answers are added up entirely in this way to make the whole total sheet.
the answer lines those are in disagreement with the conditions, it'll be the partial total sheet.

In the processing with Excel, it is
For the first,
After the sheet is copied, by erasing the values of
To assemble the whole and partial

total of the answers written down on separated sheets to one sheet, it is effective to use an "indirect" function to refer the values

in the target cells of separated sheets.
containing the address of the target cell.

The functions is able to refer to a value of a target cell with a pointer to a certain cells
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History of Physics Examinations for the First- and the Second-Year

Students in the Mixed-Department Classes

Hideaki UJINO

At the same time as the mixed-department classes for the first- and the second-year students were introduced

in 2006, physics examinations for the first- and the second-year students were required a big change — all

teachers giving lectures on the same course must do examinations using the same problems. The trial-and-error

process of adaptation to such an environmental change is summarized, which finally determined the present

format of physics examinations for the first- and the second-year students in the mixed-department classes.
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&1 Uk L7T- DFR 1%
yn—%  [LOCUS SOURCE oa— | [se—>% |Locus SOURCE 0—%
AcDFR001 KF157393 Actinidia chinensis 1 PnDFROO1 KM388826 Penstemon neomexicanus 1
AaDFR001 KF285561 Angelonia angustifolia 2 PfDFRO01 AB002817 Perilla frutescens 1
AaDFR002 KJ817183 Angelonia angustifolia PhydDFR001 |AB070932 Persicaria hydropiper 1
AtDFRO001 AK221622 Arabidopsis thaliana (thale cress) PhybDFR0O01 |EU189078 Petunia x hybrida
AtDFR002 NM_001203924 |Arabidopsis thaliana (thale cress) PhybDFR002 |KC464483 Petunia x hybrida 4
AtDFR003 NM_001343878 |Arabidopsis thaliana (thale cress) PhybDFR003 |KC464484 Petunia x hybrida
AtDFR004 NM_104854 Arabidopsis thaliana (thale cress) PhybDFR004 [KC464485 Petunia x hybrida
AtDFR005 NM_117050 Arabidopsis thaliana (thale cress) PamDFR001 |AB128768 Phytolacca americana (American pokeweed) 1
AtDFR006 NM_118859 Arabidopsis thaliana (thale cress) ParDFR001 JQ622229 Prunus armeniaca (apricot) 1
AtDFR007 NM_119708 Arabidopsis thaliana (thale cress) 13 PavDFR0O01 _ [GU990528 Prunus avium (sweet cherry)
AtDFR008 NM_122360 Arabidopsis thaliana (thale cress) PavDFR002  [JF740093 Prunus avium (sweet cherry)
AtDFR009+ |NM_123645 Arabidopsis thaliana (thale cress) PavDFR003  [KP347504 Prunus avium (sweet cherry) 6
AtDFRO10 NM_130102 Arabidopsis thaliana (thale cress) PavDFR004  |KP347505 Prunus avium (sweet cherry)
AtDFRO11 NM_130314 Arabidopsis thaliana (thale cress) PavDFR005+ [XM_021964510 |Prunus avium (sweet cherry)
AtDFR012 NM_180738 Arabidopsis thaliana (thale cress) PavDFR006+ [XM 021975874 |Prunus avium (sweet cherry)
AtDFRO13 NM_180739 Arabidopsis thaliana (thale cress) PceDFRO001 KP772277 Prunus cerasifera (cherry plum) 1
BvDFROO1+ [XM_ 010674949 |Beta vulgaris subsp. Vulgaris PmDFRO01+ |XM 016792478 |Prunus mume (Japanese apricot) 1
BvDFR002+ [XM_ 010675370 |Beta vulgaris subsp. Vulgaris 3 PpbDFR001 HM543571 Prunus persica (blood flesh peach) 1
BvDFR003+ [XM_ 010685621 |Beta vulgaris subsp. Vulgaris PppDFR0O01 JQ622239 Prunus persica (peach)
CjDFR001 AB524885 Camellia japonica 1 PppDFR002  [JQ717268 Prunus persica (peach)
CsDFR001 AB018685 Camellia sinensis PppDFR003  |KJ484545 Prunus persica (peach)
CsDFR002 AB018686 Camellia sinensis 4 PppDFR004  |KJ484550 Prunus persica (peach) 7
CsDFR003 AY574920 Camellia sinensis PppDFR005+ |XM 007211452 |Prunus persica (peach)
CsDFR004 AY648027 Camellia sinensis PppDFR006+ [XM_ 007222255 [Prunus persica (peach)
CgDFRO01+ |XM_ 021873902 [Chenopodium quinoa (quinoa) PppDFR0O07+ [XM 020567318 |Prunus persica (peach)
CgDFR002+ [XM_021873903 |Chenopodium quinoa (quinoa) PsDFR001 KP266869 Prunus salicina 2
CgDFR003+ [XM_021887285 |Chenopodium quinoa (quinoa) 5 PsDFR002 KT597918 Prunus salicina
CgDFR004+ [XM 021887296 |Chenopodium guinoa (quinoa) PcoDFRO01_ |AY227730 Pyrus communis (pear)
CgDFR0O05+ [XM_021887297 |Chenopodium gquinoa (quinoa) PcoDFR002 |AY227731 Pyrus communis (pear)
CmDFR001 _ [AY786995 Crataegus monogyna 1 PcoDFR003  |AY227732 Pyrus communis (pear) 6
|CgDFROO1 AB517921 Cyclamen graecum 2 PcoDFR004 |JX403952 Pyrus communis (pear)
|CgDFR002 AB517922 Cyclamen graecum PcoDFR005  [JX403953 Pyrus communis (pear)
DcDFROO1 LC377195 Dianthus caryophyllus (clove pink) 2 PcoDFR006  [KC460395 Pyrus communis (pear)
DcDFR002 767983 Dianthus caryophyllus (clove pink) PpyDFR001 JN870840 Pyrus pyrifolia 1
|DgDFRO01 AF291097 Dianthus gratianopolitanus 1 PbrDFR0OO01 KF387514 Pyrus x bretschneideri (Chinese white pear)
DpDFROO1 AF267172 Dianthus plumarius 1 PbrDFR002 KF387515 Pyrus x bretschneideri (Chinese white pear) 3
DkDFROO1 AB472371 Diospyros kaki (kaki persimmon) PbrDFR003+ |XM 009366816 |Pyrus x bretschneideri (Chinese white pear)
DkDFR002 AB472373 Diospyros kaki (kaki persimmon) 3 RcDFRO0O1 KF734592 Rosa chinensis
DkKDFR003 AB472374 Diospyros kaki (kaki persimmon) RcDFR002+ [XM_024311351 [Rosa chinensis
EeDFR001 AB078958 Eustoma exaltatum subsp. Russellianum 1 RcDFR003+ |XM 024311994 |Rosa chinensis 6
FcyDFRO01 [EF522145 Fagopyrum cymosum 1 RcDFR004+ [XM_024311995 [Rosa chinensis
FeDFROO1 LC216398 Fagopyrum esculentum subsp. Esculentum 2 RcDFR005+ [XM_ 024312234 |Rosa chinensis
FeDFR002 LC216399 Fagopyrum esculentum subsp. Esculentum RcDFR006+ |XM_ 024312235 [Rosa chinensis
FiDFROO1 X97131 Forsythia x intermedia 2 | RoDFRO01 AB289595 Rhododendron x pulchrum 1
FiDFR002 Y09127 Forsythia x intermedia RhDFR0O01 AB239785 Rosa hybrid cultivar
FchDFRO0O1 [HM026184 Fragaria chiloensis 1 RhDFR002 AB239796 Rosa hybrid cultivar
FvDFROO01 KC894042 Fragaria vesca (wild strawberry) RhDFR003 AB490072 Rosa hybrid cultivar 5
FvDFR002 KC894043 Fragaria vesca (wild strawberry) RhDFR004 AY780885 Rosa hybrid cultivar
FvDFR003 KC894044 Fragaria vesca (wild strawberry) RhDFR005 ROZD4R Rosa hybrid cultivar
FvDFR004 KC894045 Fragaria vesca (wild strawberry) RmDFROO01 KP137549 Rosa multiflora 1
FvDFRO05 KC894046 Fragaria vesca (wild strawberry) RrDFRO01 KM203111 Rosa rugosa 2
FvDFR006 _ |KC894049 Fragaria vesca (wild strawberry) RrDFR002 _ |KT809350 Rosa rugosa
FvDFR007 KC894050 Fragaria vesca (wild strawberry) ShDFRO0O01 LC269960 [Saintpaulia] hybrid cultivar 1
FvDFR008 KC894051 Fragaria vesca (wild strawberry) 16 SvDFRO0O01 FJ605512 Scutellaria viscidula 1
FvDFR009 KC894052 Fragaria vesca (wild strawberry) SiDFRO01+ |XM 011084901 |Sesamum indicum (sesame)
FvDFRO10 KC894053 Fragaria vesca (wild strawberry) SiDFR002+ |XM 011085563 |Sesamum indicum (sesame) 3
FVDFRO11 _ [KC894056 Fragaria vesca (wild strawberry) SiDFR003+ [XM_011085564 |Sesamum indicum (sesame)
FvDFRO12 KC894057 Fragaria vesca (wild strawberry) SIiDFRO01 KT954905 Silene littorea 1
FvDFRO13 KC894058 Fragaria vesca (wild strawberry) SIlyDFRO01+ [NM_001247479 |[Solanum lycopersicum (Lycopersicon esculentum)
FvDFRO14 KC894059 Fragaria vesca (wild strawberry) SlyDFR002+ [XM_004251441 |[Solanum lycopersicum (Lycopersicon esculentum)
FVDFRO15+ |NM 001305268 |Fragaria vesca (wild strawberry) SlyDFR003+ |XM 004252721 |Solanum lycopersicum (Lycopersicon esculentum)
FVDFRO16+ |NM 001305270 |Fragaria vesca (wild strawberry) SlyDFR004+ [XM_010315353 [Solanum lycopersicum (Lycopersicon esculentum) 7
FaDFROO1 AB201759 Fragaria x ananassa (strawberry) SlyDFR005+ [XM_010316315 |Solanum lycopersicum (Lycopersicon esculentum)
FaDFR002 AF029685 Fragaria x ananassa (strawberry) SlyDFR006+ [XM_010317577 |Solanum lycopersicum (Lycopersicon esculentum)
FaDFR003 AY695812 Fragaria x ananassa (strawberry) SlyDFR007 7182717 Solanum lycopersicum (Lycopersicon esculentum)
FaDFR004  |AY780884 Fragaria x ananassa (strawberry) SmDFR001__ |AB269920 Solanum melongena (eggplant) 2
FaDFR005 JX134094 Fragaria x ananassa (strawberry) 9 SmDFR002  |KT119429 Solanum melongena (eggplant)
FaDFR006 KC894047 Fragaria x ananassa (strawberry) SpDFR001 AY954031 Solanum pinnatisectum (tansyleaf nightshade) 2
FaDFRO007 KC894048 Fragaria x ananassa (strawberry) SpDFR002 AY954035 Solanum pinnatisectum (tansyleaf nightshade)
FaDFR008 KC894054 Fragaria x ananassa (strawberry) StDFR0O01 AY289921 Solanum tuberosum (potato)
FaDFR009 KC894055 Fragaria x ananassa (strawberry) StDFR002 AY289922 Solanum tuberosum (potato)
GyDFR001 AY256381 Gypsophila elegans 1 StDFR003 JF754579 Solanum tuberosum (potato) 6
HIDFROO1 AB290349 Humulus lupulus (European hop) 1 StDFR004 JQ581654 Solanum tuberosum (potato)
IhDFROO1 AB304917 Iris x hollandica 2 StDFR005 NM_001288059 [Solanum tuberosum (potato)
IhDFR002 AB332098 Iris x hollandica StDFR006 NM_001288480 [Solanum tuberosum (potato)
MdJDFROO1 AY227728 Malus domestica (apple) SsDFR001 EF522155 Solenostemon scutellarioides 1
MdJDFR002  [AY227729 Malus domestica (apple) 3 SoDFR001 AB109016 Spinacia oleracea (spinach)
MdDFR003+ |NM 001293939 |Malus domestica (apple) SoDFR002+ |XM 021981251 |Spinacia oleracea (spinach) 3
MnDFR001+ |XM_ 010093760 [Morus notabilis SoDFR003+ [XM_021999632 [Spinacia oleracea (spinach)
MnDFR002+ |XM 010099329 [Morus notabilis 4 ThDFROO1 AB012924 Torenia hybrid cultivar 1
MnDFR003+ [XM_ 010111750 |Morus notabilis VaDFRO001 AB610763 Vaccinium ashei 1
MnDFR004+ [XM 024174542 [Morus notabilis VcDFROO1 KF960989 Vaccinium corymbosum 1
OeDFR001+ [XM_023024096 |Olea europaea var. sylvestris VmaDFR001 [AY780883 Vaccinium macrocarpon 1
OeDFR002+ [XM_023024097 |Olea europaea var. sylvestris 3 VmyDFR001 [AY123767 Vaccinium myrtillus 1
0eDFR003+ [XM_ 023039626 |Olea europaea var. sylvestris
PbaDFR0O01_|KM388827 Penstemon barbatus 1 At 170
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Phylogenetic Analysis of DFR Genes Involved
in Anthocyanidin Synthesis Pathway

Hisako OOKA, Tatsuki URABE, Kazumi FURUKAWA and Yoshinori TAKAHARA

Plants have various color pigments. Many plants have fruits and flowers of vivid colors such as orange, red, purple
and blue. Anthocyanins with anthocyanidins as aglycone are one group of plant pigments. Each type of
anthocyanidins is determined by the substrate specificity of dihydroflavonol 4-reductase (DFR) in its biosynthetic
pathway and has a major influence on the determination of plant color. We performed a phylogenetic analysis of
DFR genes, which are key enzymes of this anthocyanidin biosynthesis pathway. We collected 170 DFR clones in
various plants by browsing database (NCBI). The collected DFRs were classified into ten groups according to
sequence similarity. The consensus sequences within each group were aligned, and amino acids involved in the
responsible region for determination of the substrate specificity of DFR have been shown. In addition, DFR's intron
sites were highly conserved. These results would be useful to unveil the relationship between DFR and plant

pigments.
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Making of the Baseball Scoreboard

Hideki FUSEGAWA

I made the Baseball Scoreboard Application software for iPhone/iPad. To connect a liquid crystal display, the

picture on the iPhone/iPad is output on the display, some audiences can watch it. Everyone could use this

application software easily now to adopt an intuitive operating method (a gesture on the iPhone/iPad screen

e.g. swipe or tap). When this scoreboard was used in the baseball games, it was get good evaluation from some

audiences.
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Human Resources Development of NC Machining

by Using of Computer Simulation
Hisao YAGUCHI, Kunio OKAMOTO, Hiroshi ASAMI,

Shuji SUNAGA, and Tadao KANEKO

We conducted human resources development course of NC (numerical control) machining utilizing
VERICUT, used for simulating multispindle machining, in National Institute of Technology, Gunma
College. Participants learned NC programs to create tool paths by using of CAM software
Mastercam and simulated motion of tool path and material removal process by VERICUT. In
addition, demonstration of 4-axis machining was also executed with multi-tasking machine (Mazak
INTEGREX j-200).
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Educational Development of Multispindle Machining

with CNC Simulation
Kunio OKAMOTO, Hisao YAGUCHI, Hiroshi ASAMI,

Shuji SUNAGA, and Tadao KANEKO

Educational program of multispindle machining has been developed by using of VERICUT CNC
simulation. VERICUT simulation demonstrated machining process in workshop practice class of
department of mechanical engineering. Students took a view of tool motion and material removal
process on screen effectively. Consequently, it was found that VERICUT simulation have a useful
role in the education of multispindle machining.
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Factional Disputes in a Seventeenth-Century Provincial Town
described in an Eighteenth-Century Urban History: In the Case
of Great Yarmouth.

Tsuyoshi MIYAGAWA

Henry Swinden’s The History and Antiquities of the Ancient Burgh of Great Yarmouth in the County of Norfolk is one of the most
remarkable achievements in historical writing in the eighteenth-century England. It has almost one thousand pages, filled with
narratives based on documents. In one chapter, Swinden provides detailed narratives on political conflicts in Yarmouth during the
1620s and 1630s between a group of puritan aldermen and their anti-puritan opponents. The anti-puritan aldermen attempted to
introduce a less popular form of town government by revising Yarmouth’s charter. Each group struggled to secure considerable
backing at court. Privy councillors advised town’s ruling elites to accommodate internal disputes as quickly as possible.

However, in some crucial points, Swinden’s narrative distorts the facts. Swinden shows no sympathy for the non-puritan aldermen.
He also underestimates the importance of the part played by the earl of Dorset, the high steward of Great Yarmouth, who tried to
protect that corporation from full-scale division. Through the intensive research on the Swinden’s narrative, this article tries to show
how an eighteenth-century historian understood the political conflict in the preceeding century.
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Automatic Reference Point Placement Technique
for Voice Morphing

Shinichi KAWAMOTO, Satoshi TSURUMI, Shota TAKIZAWA

Automatic reference point placement method for voice morphing is reported in this paper. Voice mor-
phing is one of fundamental voice editing methods to blend feature vector sequences of two voices based

on corresponding reference points. Reference points are basically assigned by hands, and depends on

the quality of voice morphing output. Moreover, assigning reference points is a time-consuming task.

The proposed method realizes to assign reference points on spectrogram in time- and frequency-domain
automatically based on temporal decomposition (TD) and line spectral frequency (LSF). As results of

two-speakers’ voice morphing, the proposed method was worked well by using voice and its transcription

as inputs.
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Current Situation and Efforts of National Institute
of Technology, Gunma College on Active Learning

Takeshi KUMAGALI, Yuki WATANABE, Hisao YAGUCHI, Mutsuo IGARASHI,
Youhei SAIKA, Yonekazu DEGUCHI, Ritsuo SAKIMURA,
Satoshi NAKAJIMA, Kiyokazu KIMURA

Due to the accelerated progress of knowledge and information technology, as typified by artificial intelligence, education is
required to acquire knowledge and skills; yet concurrently, cultivating the abilities of thought, judgment, and expression is necessary
as well, and “deep learning” and “active learning” have attracted much attention in school education. The National Institute of
Technology clearly stated the promotion of active learning using information and communication technology in the plan of 2014 of

the 3rd Medium Term Plan.

In response to this, the Education and Research Committee at the National Institute of Technology, Gunma College commenced
efforts toward introducing active learning in 2014. In this review, we will compile the results of initiatives to introduce active learning
in the past five years, hoping to present future guidelines. In Chapter 2, we reviewed the policy on active learning promoted by the
Ministry of Education, Culture, Sports, Science and Technology, and described the status of active learning introduction at elementary
and junior high school, high school, and college and university levels. In Chapters 3 and 4, based on a questionnaire survey, we
reported on the current situation of our school about the educational method in which students actively learn.
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Removal of Abnormally Proliferating Algae

by an Electrochemical Method
Yoshie TANIMURA

This study investigated a method of removing algae by energizing a metal electrode plate set in water containing abnormally

proliferated algae. As algae have negative charge in water, they migrated to the anode by electrophoresis in an electric field.

Combining with cations eluting from the anode, especially aluminum ions, the algae formed cohesive floc and then adhered on

the anode surface without returning into the water. In the continuous flow apparatus, algae were removed at high removal rate by

taking out the algae adhered on anode regularly. It was shown that the electrochemical method can efficiently remove algae from

water.
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Efforts to Improve Surveying Practice

Yoshie TANIMURA" Shigeki ITOU™ Masahito KOBAYASHI™ Masao MIYAMOTO ™

In our college surveying practice, it has been a problem for many years that only the classical contents can be performed due to
restrictions on facilities and equipment. In order to provide students an opportunity to touch the latest equipment and technology,
we got cooperation from surveying companies actively working at survey work and conducted intensive surveying practice using
the latest equipment of companies. Through the intensive surveying practice, students learning the principles of conventional
surveying methods can also experience the latest surveying techniques used for survey site.
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Study on Image Retrieval System and Object
Detection Method Using Fractal Coding Feature

Satoshi TSURUMI

Fractal image coding is a block-based scheme that exploits the self-similarity hiding with an
image. Fractal codes are quantitative measurements of the self-similarity of the image, and
collage error distribution of block characterizes the degree of self-similarity in it. Furthermore,
fractal codes can be used to obtain a practical image indexing system because of its
compactness and stability. The most important reason using fractal codes is able to deal with the
images in compressed form. Thus fractal indexing is suitable for use with large database. In this
study, we propose a new image retrieval system and object detection method based on fractal
coding features that are collage error distribution and block partition structure in fractal codes.
Experimental results show that the proposed method achieves a high precision tracking which is
faster than MPEG method.
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On a Method of Kanji Education:
Its Real Condition and Measures against the Problems

Kazuko TAGAI

This is a rough report about the Kanji education to a school year of 1-3 of National Institute of Technology, Gunma
College. The average score of the test results for the students tends to be lower in the latter period than in the previous at the
same year. And the results will go down every year. So I took some action and found effective things. When the problem of
the kanji became more difficult, I reduced the number of the problem. I requested students who wrote a wrong kanji to write
it once again correctively, I changed the problem of the type of the manual operation choice into a type of the automatic one,
and [ entered the classroom a few minutes before the lesson began and encouraged students to study Kanji. It was totally
effective.
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The Historical Value and Limit of
The Dairy of Sanuki no Suke

Tamaki Ota

The Dairy of Sanuki no Suke was written by a maid serving the Emperor of the Heian period. At the
same time as she served the Emperor, she was involved in court rituals. There is no other diary written by
a woman in such a position. In this respect, it can be said that this work is a valuable historical material,
but many researchers have not noticed this fact.

Therefore, in this paper I will verify the historical value of this work and also verify the problems. I also

consider how this work is appreciated and properly operated as a historical material.
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A Report on Mari no Engi

Yukio OSHIMA

Kemari(Bt#3) is a traditional ball game in Japan, in which there are many rules and manners to be observed. Since the time Kemari
was introduced from China to Japan in the Nara period, it developed independently in Japan. Rules and manners concerning Kemari were
gradually improved, and were systematized in the Kamakura period. After then, Kemari master gave his pupils a written material that
contained explanations of the rules, the techniques and the manners.

Mari no Engi(#3:2#%i2) in my possession is one of those variants of explanation text, which was copied by hand in the second half of
the Edo period. The contents include not only the rules, the techniques and the manners, but also include the legendary origin and history of
Kemari. The text shows how the custom of Kemari has been handed down in the tradition from generation to generation.

In this paper, I reprint the text and give a commentary on it.
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