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Abstract
In supply chains, a phenomenon called bullwhip effect is widely known, that variation in final demand is amplified as the

demand information goes up the chain upstream. As an effective mean to reduce the bullwhip effect is known, that sharing various

information throughout the chain. However, it is often difficult to share information throughout the chain. In this paper, we

consider the way for a stage to estimate the demand quantity of its downstream stage from the order quantity of the downstream

stage. Then, a new model is proposed where indirect information sharing is realized using the above estimated value. Finally,

simulation experiments are conducted to verify the proposed model.
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Fig. 6 Estimation of Final Demand Quantities (L=3, p=4)

Table 1 Estimation of Final Demand Quantities (L=3, p=4)

Average of Estimation
. Standard
n Estimated L Error
Deviation
Values (RMS)
1 758.5 101.8 253.8
2 885.0 98.6 126.8
3 948.2 98.8 63.3
©o 1011.2 97.7 0
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Fig. 7 Estimation of Final Demand Quantities (L=3, p=4)
in Case that Mean p is Known

Table 2 Estimation of Final Demand Quantities (L=3, p=4)
in Case that Mean p is Known

Average of Estimation
. Standard
n Estimated L. Error
Deviation
Values (RMS)
1 1008.5 101.8 24.3
2 1010.0 98.6 12.1
3 1010.7 98.8 6.0
o 1011.2 97.7 0
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Fig. 8 Simulation Results of Three Models (L=3, p=4)
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Table 3 Amplification of Order Quantity of Three Models
(Ratio of Order Standard Deviations)

(L=3, p=4)
Var [ (1)]
Var[ |
Decentralized
2.51
Model
Centralized
2.21 1.10
Model
Proposed Model
1.61
(n=2)
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A Study on Characteristics of Hand Gesture Pointing Operation on Large Monitor
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Abstract
This research focused on the conditions that the expanded Fitts’ law could be applied to the hand gesture pointing operation on
the large monitor through two experiments. The results revealed that the short control length of the hand gesture led to the high
application of Fitts’ law to the hand gesture on the small monitor. On the large monitor, however, this control length did not lead
to the application of Fitts’ law to the hand gesture. It was suggested that there were few conditions that the expanded Fitts’ law

could be applied to the hand gesture on the large monitor.
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5. E®

ERAER LD EFEAERHFELEFEO~QD Y = X F ¥
BEIZBONTIE, KET AT VA OBRAEMNEKE-
FNBT 4 AT L AICB TS5 CDIE~ T AIZHHEY) 7
025 L L, EEE2 < 752 Lok EBRIFHME
EOHES L EBRIFRERIEOOGAEIT, BIERRH &
IR #EFE 1D o BAFR I Fitts DRI &2~ 7 A & [E 2 B2
JATEDZ N RBENE. KT 4 A7 LA L/ R
FAAT LA ORAEMEITIR TR TS Z &

ME, TOFEBRERILYKMT s 27141280 TH,

FEAEE 2 EEEEHE S T@ L AKICELS 52
&N, HREERRD & N EE S ID o B4R I 959 Fitts o v H
A TX270ICHENREETHD EH/HEND.

L2vL, RERICK T 2 EBRIEEESGO, O13/h
MF 4 AT Vv AW EBEORAENEERET «
AT A LR IS TWDN, FHBEEE L L TiE, #
BREEN B2 BROZ LR b e H—722b) Tk
RV EDTEO/NET ¢ AT VAT BT D JRIE Fitts O
FHIZEHACED2EDICHDRGEERKRE T 27
LAWBWTHAED THDLZ ENRRIESND DT T

FRw. 22 CTHEMARFEOZLTEEZRIET 272D I,

RKMTF 4 AT LA TOENHEELERT DL ENH D .
FEAEE R A EEEREE SO & RARICE D T2 S
DRBFT 4 AT VA TOEHHEELFEREZEBE L TR
THZEELT.

5.1 EBMNEE
(1) WA=

AR O EBIEREBLEO L FEOHERE L 225 K
MTF 4 AT L AICBWT, ERERMESRAEO L RED
FEEEREE 0.0133~0.0333m £ 725 K HIC CD & &
O BT, Bl O EBAIEBEBESRMAO & RO IR RS
WZBWT, 33 fiOERIEXELZITOELEENS, A
W D EBRAEEESR O & R EE O EEAEREEIC BT
X, Yo AF v EBEICET AWM & WL ID & 0B
fRICPESRE Fitts LRI Z @A CE 2 S22 Rat4 5.
(2) #eBE

32 HiL TR LFNETERLATD 20~27 kO REH
9L EYHE L L.
(3) FEWRIEHE

WBRE X 3.3 HiOERBRIEXEZ LS FAHFEOY = A
F ¥ BED HIETIThbE .
(4) FEBREAE

KT ¢ 27 L AT T, Bl o 52 7 15 B 4 1F
@ L RO EEIERBE0.0133~0.0333m 725 L 51
CD % 0.064 L E®H 7= LT, Tablel I[Z7R"$ 9 /X% —
CORBEE IDIZOWTHREIZY = AT v #IE21T
b,
(5) FEBRTFIE

WEBRF I ERNICY 2 AT vy BIEOBHE L LT
IDDOFEbLEmW ALY - TEBIEEXE2ITTbEZ. £/29
WA= DEBEEFIZOVTITIEF DR E2EZE LD
TR —=NRT AR ST
(6) FEBrIREE

Fig.4 /2 XI5 3 ik o 52 B/ R 1 © & FBR

D FEBREREE &= v 7=
(7) WEEH

37 HIOBPEER LRI 2 2 F Y BIEICET 5
Rl 2 e T 5 & & big, BIERMICET 2 BIZICS
WTIE, 2 ToOHBREOFEHEEH N THEmT 52 &
L.
(8) FEBiE R

Fig.712¥ = 2 F ¥ #AEICE S S e & R 1D o
BRZRT. S OICHEIERR & REE ID ©BERICD
W RUR AT 24T o 72k R & L CH R Z2 L (7) iz
R

MT = 149.63 x ID + 2344.86 (7)
FEELHRIT0.084 Thov=. (7D ID ODIREITAE
B TIE2 < (p>0.05), FHEELHLMNT/ASL, JEE
Fitts DVERHIZ I G C@H CE R E RIS,
TOZEEFNET 4 AT L AIZB W THEIE Fitts Dk
AZ@EHTE 7 ERERBESIEO L Rk FZERTE
Bt 0.0133~0.0333m & 725 L 912 CD k% 0.064 IZ7E
DT, KT 4 AT L A8V THERRM &
IR #E 1D o BAAR I 558 Fitts O¥ERI 2 H 3+ 5 729012
IEAEZTIE2R <, CD =1 Th D EREHEEESLEDOD
%A CD th=0.125 T& % Matsuyama 5 (2017))D 3%
BfE R Ll LT, LR Fitts OEHIZ &< @A T
TRV ENIRB I,

4000
3500

o

& 3000

< 2500

£ 2000
:g" 1500
S 1000

a
500
0

2.5

MT = 149.63 X ID + 2344.86
R*=0.084

35 4.5
Index of Difficulty(ID)

55

Fig.7 Relation between ID and Pointing time

O &5

KWMFT 4 AT L AW T EBEIEH 0.0133~
0.0333m & 725 X 512 CD % 0.064 [ZED 5T
WX, JEBR Fitts OB Z2 @A CE VW E N R Eh
7o WBRERII RS B OO Fig.1,5,6,7 O KRAMF ¢
AT VLACBT DY = AF ¥ BIECET ZHM%ZE®
BT 5L, Bl ITREE ID N —-FB/NLZWVWHAE
(ID=2.939)T(* CD kk=1 TiX 2000msec f£/%, CD Lk
=0.125 T 1500msec BETH H D IZxt LT, CD kk
=0.064 Tl 2500msec FRJE LR A2 E L 7-. CD kb=
0.064 DERICHFMAZE L TL X 5l HEMEIE, CD A3/
SWIEA, EERERECH T DR A X — O 8k
MNRELIRDED, KA v —% X —F v Mchb®E
L7 O E RO ERIENREEE 720, B EICRER] %2 3
THAREREZOND. T2 CTHBREITIR 2D LD
O, WHEE ID 78 — &/ S WA O Rk oo 5245 18 I A
FEDCD = 1)DHEDKRA v & — OB B E O K
L& CD H=0.064 DA OBENEE O Z ik L T
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Fig.8 Velocity wave forms of the hand gesture at CD
ratio = 1 and CD ratio = 0.064 (ID=2.939)

J* % . Fig.8 OFlL, ¥E DR AE O Fig.2 ® EBR1EE
B2 29 BOY 2 AF Y BIEOBORA X —0
BEEEOEMEZEH LD Th D, Fig8 TR
4T X 512, CDE=0.064 DAL, CD =1 DFEA L
g U, BB EER DTk e R AR & < 725 HH
oL, NLE O EAER DO R R < e 2 Hm 23 R
SN/, ZoZ ik, HERFEORMENSE, CD
=0.064 DFPHICITAEZERICB T HE X —7 v
AANKEVEATTOMBERDBIENRETH D
72O BRSO BRIEICHREM 2L, RN = AT
YHAEICE T RN ELS 2D 2 RBL TS,
INLDOTENLNET 4 AT L AITE W TR
Fitts O ERI 2 ©& 2 HBERHESEOQ & RO
FEBEIEEE 0.0133~0.0333m & 725 K 9 CD % 0.064
WED TR TIE, MEROBRIESREL 25720,
NMEROEEICHEMZEL, ELE L TKAET 4 27
VAIZBWTIE, BRERRH & RNEE 1D o BRICIKE
Fitts DiEHIZ @A C&E 2wt B2 6N 5.

5.2 &{kEE

ARAFFE D EBRAE R BIL, NELF 0 A7 LA ITHY
I HMREEE 0.5m OMBRE IS W TIX, #Ii2 CD k%
~ U A & S ATV D A (0.125~0.25)D 0.25
ELTEHA, Ve AT v BAEICE T 5 R & N
ID O BEFRIZ DWW TR T 21T > 2B DO % 531X 0.8
UET~URALERBELRDZIENRESNZ. 20Z
EMDWERDOII E RERIC/NNRT ¢ A7 L A 12FH Y
T HMEERE 0.5m ODEREICEBWTIE, Y= ATF v #
VEIZ B9 % B[ & [N % 1D o B4R (2 3598 Fitts o i HI
v ALRBEICHEHMA TS ERMERINZ.
— KT 4 AT LAY T 5 EHE 2m O R
BIZBWTIHE, Ve AT v EIEICHET 5 R & R
ID OERICOWTHIFE W 21T > T2 BB O & 5 %1%,
A FE O FEBR AL TIE CD =1 ® B 413 0.444, 0.464,
HILSQROSHVOGA ERFEIC~ Y ADGE LKL
P LbEWEE XS 2T, BIERR & REE D o
BAGRICHEAE Fitts OBl &2~ v X & [AARE |25 H T &
RN L RERE S 7. E 72 Matsuyama ©(2017)) D
MR ClX, CD thZz~ v RZ#E & ST 2P
D 0125 & LEEBATHLHEHRIL05124 THY, U

-
—>

AF ¥ ERAEICE T M & NEEE ID O BRI HEE
Fitts O Ll EZ~ U 2O A L RREICHH T 20
TEBRTFBENTNWD., ELICAFETHE, KRBT ¢
AT VLA ENTT 4 AT LA OWRA IR — I H
TN TV e, NETF 4 27 AIZBITDY =
AT v BAEICE T D & R EEE ID o BRI LR
Fitts OERI 25 H T & 2 & sl & du 7z 8 B Y,
KT 4 27V A ICBOTHLEYRELETHD &M
Franie, TOERBIEERE DX 9512CD %
0.064 & LIZHEORMT 4 AT LAIZBTLHY = A
T v BEICE T SR & IR D o BRI W TE
I E T2 2 A, TOFERITME) 0.084 & 72
D, PE3E Fitts OE 22 #A TE 20 2 L AR
Shfe. ZTHIEERERBELZ/ NS LEZZEITED
CD kNN ETED71-DIChb I i ElEEEC LY,
KA H—=DRELSBEHT S 72012, (@R BERN
WL 720 ERDBEICHMEZELEZZDTH D
CHERERESNTE. U LEDZ NS KRBT 0 27 LA I2H
M BB 2m OEBRBEICB W T, CD kA 12
LT AICHUEENTWAIHEEIC/HAELL LTHY
= AT v BEICE T AR & KR 1D o BIfRIC LR
Fitts ORI Z @A T 2 BE T~ v 2IF L2 iEm <
BT, SHICCDENELSTEHE, MLERDEBE
DREEE 2D Z &0 n, & IRIE Fitts o &R % i@ H
TERWI EBRRE S, JEE Fitts OERHIZ~ o A
ERBEICHACEA2EMFEAMNT L IRETH
LHEEZLND.

T ZTAILS 2015V % L 72 Fitts 0 35 HIl o> [/
FEID /v W O FEZ T Y PRy 72 R (8), Table 3 O X
I 7 R HEREE IDNew 2 I W T, RAFEDO EBR TEH O LT
CDI=1DHAEDOY = AT v EIEICE T D IR & A &
E IDnew OBBRICOWTHEIRF SN 2T o721 & L
THREIREXEZ X)), qoizznznrd

-
—

Table 3 Patterns of New
Index of Difficulty

D(px) IDyew

320 8.322

560 9.129

800 9.644
IDygw = log, D (3)
MT = 467.34 X IDygy, — 2045.83 )
MT = 414.05 X IDygy — 1662.09 (10)

FNZENDEFGRT 0.893, 0.903(p<0.01)TH Y, F il
HQROISHVOERFER LFE, mWHFSEERGELNIT.
COZENLRBF 4 AT LAIIBITALEY 2 A F ¥
BEICETI2HMIZY—7 v b A X W OREEH
HIAET, KA X —OBEEH D O A THH I,
PL8E Fitts OJEHI L U & IDnew 238 20 TH 5 Al REME N
BMrEEhsd. Lo LERSHTICH WY = A F v B fE
WWETLZHHOT—2EFZ2nEN 9 lbDH 0D
IDnew (Z3FEL 22720, Z 2 EMmbINbDEER
ZH o T IDnew DHENTH D LI fEmf T o,
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4% 3MO D THARL A RWDISHI S Y= 2T
Y HAEICE T SR 2 ULE L, IDxew O A 200 & Bt
LTWS FPETHD.

6. £&&

AL TR, KT 4 AT LA O X S IS B
DT A AT VABMABILERIBEADY = 2T v R 1E
B SR & R ID & o BRI L 9E Fitts o i Al
ZEMATELLEMICONTHEREZBE L TR LE. K
BMEQNNETFT 4 27 LA 2HNTY = 2AF ¥ #BIED
FEEIEERE 2 B S EROMR, KT 27 L
AWZBNWTIHE, Vo A F v AIEICET SR & R
ID @ BfRIZHETR Fitts OER 2@ T 2B EIX~ Y
2ZFECEEL bW ERgR I —F,
WMF 4f ATV AW CTIEERIEEHZ /NS T 2
ZEIZED V2 AF v BIE~B IR Fitts Ok 2~
vALREBREICHBACTE D AREESHER I, L
LZDO/NRT ¢ A7 L A THLE Fitts OERIZ~ 7 A
CRFRFEICH A ATRE & Lo/ & W HEEBERERE T, K
BT 4 AT LA ITB W TIIALE PO B e N L 7

-
—

W, YEEE Fitts OERIZ @A CTE AW ERRB IR
To. T DOFEBRKERKOUEROHIEL S KBT 1 A

TVUANBT DY = AF v EBAIEICIEE Fitts OEH %
~UALRIBEICEHMATE 25 RBET Z IR
HThorBronT.

F AL D Q2015)VD4E%E Uiz Fitts O %A o K #
FEID 225 W O E A T Y bR 72 [H % IDNew &2 FH W
T, Ve AF v AEICET 2R & K #EE IDnew O B
RIZOW T Lo/ R, BiEREIx Y —5 v MY A
AW ORBEZMLIAET, N2 —OBEHEH D
DI THH S, L Fitts OB L Y b IDnew VH

BHThH D ARSI S hi
EEXR

) AR, WRZEE, FRENEZE, " Y2 AF v &
VW72 2 oL GUI #VE R o B BRI B9 2 B 78— 4R
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1. XFC®HIZ

AR, ICT I H bW DHEESETHNLEN TV DA,
ICTZAVWERERL Y AT A%, HEiffoEENE LN
FlCREICRREEEE LT i xy P U= T
FRENDBNICH DD, TNHICHE L2t
(safety) (TB 2 HAG MM /RN FIEA RO b1
TWVWa. AfTiE, £7, ZetoEcbBElbs M
FEOEFRICOWVW TR LIEE T, HEZ 4 (functional
safety) & B B 858 0 BLA& D Kl 0 8 [0 12D W Tl
NLH. WD, B, EERTHERIND LH1CR-T
X M T TH D STAMP/STPA (systems theoretic
accident model and processes/ system—theoretic
process analysis) BLOLZE2MHOH L WIS TH D
Safetyll R L VU = v A& Z DN/ FEEFEICZO
WTiE 5.

2. REEDHRKZIZTONT

ICTRAEH OBV AT AOREEDHEDOEHRS
BB IZ oW TIT, EEITIE IS0 ® IEC
(International Electrotechnical Commission:
PRERAEEDR) K VHEIESNATE Y, W0 (World
Trade Organization) @ TBT (Technical Barriers to
Trade) WHEICHKSE, HELT AT 20HH AIZE
2 B R BERE 2 D bR < B B, EERE A &
A H D EANBEKEN JIS THESLTWS. ICT O
EATFELWZD, kx & LWEBERELD &I
2, BE»D 10 FRECHKEN TLNS. LTI,
ZROME, WL e, BLOHBEEEREFICLED
D DD E B EBE O OV T ORIE O A

*1 [EHOERE FEERAT ¢ 7 FR AR
School of Information and Telecommunication
Engineering, Department of Information Media
Technology, Professor

rRD.
2.1 Z2EO/E

ICT B oZ 2T 1T 2O E#HK L LTIE, £
P HA RT A& L TEEERM 1S0/IEC Guidebl (JH
Pt BLEE JIS Z 8051) M{EHA TV D V. Z OH
CBWTLZE2OMEITY 227 (risk) ZAWVTER
L TE Y, ISO/IEC Guidebl: 2014 T Safety D E 3
1% [ freedom from risk which is not tolerable. |,

KT % JIS 28051 : 2015 TOXRAEDEFRIT, [HAE
ARAREZR VU AT WNlp 2 k] Elgo TRV, JRY

N O Z 2 TEEENEENICAATETH D
LWIHIEZFTHD. VAL TEEORKARERD
ZTO/HEOEAVOMAEYE ] EERSN, FARTHER
V27 13S0 MEBREICL THREENDE DL
END LTt —F, FHEMEICET 2 HFEOE
B k& & L TIE IEC60050 (192) 28d v, Z @ 2015 4F
DF 1 E 2016 42 DB (Amendment) 1 ZJLI2 L7z
JIS 78115:2019 (Zi%, HATLEHK L TLE LN
FSHBENBIMENTWEOEN, ZOEREIT AT
TRV R b TWAIRE] &, sido T4 K
TALEDEEENRKON TS, 2B, ZOHKT
IRZFOEEME, L, T4 X2 )T 4IconTIE,
Al LT A EHEE BT 42T 1 12pk
INDEICRY, ERICOVTIETT AT A0,
PR ENTZEX, ZOEREBVIZHEITTH120DD
fef1] Lo TWn5b Y,

-
[

1 ZEREEEEMEIIR TR RER S H 20X, Fio Rtk
DENTH HAVTEET L #HI1X, ZatEixauns, =
KREEREZEATORBEMEITMNE VWS Z LT 5.

+2 LLAT O H K Tid unacceptable (ZREH SRR W) P o7-

DN, not tolerable (FFARTX 7)) ITEAHL I 7.
B TATLIEEFIR LD O, IO, A,

VAT LET, "—Fv=T, Y7 u=T, ANE»
LRI, Vy—ERAZ2MHBLETIHELDD.
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2.2 RS

ICT B # o B2 25 A Tk, ML s
(functional WZOWTORENED 5L T
W5, 9, BR-BS TSI T IVELLAE
B R D RE L 21T DWW T D TEC61508:2010 (b b B
k¥ JIS C0508:2012) AdH Y, ZHIFHES T AT A
Eo VB ORARZRBK L > TWVE. ZOHK
T, Y7 o =2T 2G50V AT 202 ER S -
W, W2 T v hon— K7 o 7 L R
(systematic failure) (JIS C0508 @ HFE TIX, 7~
Em MR IK S REE) o BE L CWA. BiEIE, ~N— KU
= T DO LA K D E I oW Tl R A R A T,
BEWL, BRETATHA I VDT o A CHT HHE
KREEZEICHLTHEDE LTWAS., ZoHAES
Ak 2 i, 5B RIc 7 e+ 2 FE¥EBE O TEC61511,
7B o TEC61513, HEMFEEI # @ TEC62061, &%
T RAE 0O 1EC62278, H EhHEIH O 15026262 55 A5 i i
INTWa. ok, BELZE2HKIZ, BE, NOXE
BEEICX T2 BN ARERFEHLBZE XL L1
WENRADLNTND Y,

safety)

2.3 EEEEDRE
WA, HEEREF v AT &0 H #hiE i B o H i
DIV, A B3R o %2 A% O B Ol E S A
HICHEA TS YV Rk o 3B E Rl oA SR
K 15026262:2018 1%, HHiEXE TV AT LA E2xt5 L

B, X\ FEL

L=k T, 2012 £OHE 1B EOKRIZEE—7 7
4 77— A (safety case) EMIEIND VAT ANLEE

e X

WIELGNTWA Z & ZRT il (Gafl) o ERks
fFbohnTnsd Z e, EERTHEL T,

& 2 AT, 15026262 Tid, L 2DH 2 F & K
LTWD7e®d, VAT AMENRTRIEZEeE NI E
RFT, ZFUV X — R0 7 kL FRREHED
EHoTWD. UL, HBENEESIN~O IGO0 E
HHHY, AT AKELSO, o KT A O iEER
RORKpE, FATIT R ACEMEHEICL I S s
NHZZELEOY 271250 ThH, RAICHEKE L THl
ETDHMEMNAE U272 I1S0/PAS 21448: 2019 SOTIF

(Safety of the Intended Functionality) 23ifil € &
Nz, Fie, BENEREN CIE, x>y T — 7~

L= 277 4 v R — (connected car) T®D

WEH D=2, 1S0 & SAE (Society of Automotive
Engineers: KEHBHEFEIFEH =) AR THA AN

—t X2 VT 4 FEDOH D ISO/SAE 21434 D] E
NBEDLNTWDE., Xy N =7 TEHRINTZV AT
AT, EXa VT A OMfBEE~OKREIZ LD Lk
DEEPONDIERNH LD, etk tXxa )T o
AL T HIMEREL TCWNDETEHEELLNS.

3. fEHT . FHlEFIE

GEESCHEHEMEOMIT TIEL LT, EEERTYE
KMLTWASEOE LTI, FMEA (Failure Modes and
Effects Analysis: &€ — K« 22 H7), FTA(Fault

P =

Tree Analysis: ®FE®O AKMEHNT) , ETA (Event Tree

Analysis: TEROAKMEN) , I3 L O HAZOP (Hazard and
Operability Study) A L oh, FMiFiEL LT
IZ PRA (Probabilistic Risk Assessment: fERAYY
A7) HEN BT B 7. b 0TIk, 1950
~60 FRICHEINTZDDTHDIN, RIZICHEER
TR fEbhATWD., LrL, IHE, VAT LANBK
HEEMELL Ly FU—27 THIEHh, £/2, Y7+ Y
= TAL D HE L, FER O A E D AT A DR E R
MO EERANE IR TERZ N, 2 BHIC
KIET 2 DDOFHLNWFIEOLBEENEGE > TWVD.
PLFIC, £, REEERTHEEIND L OIT2 -
TE T F1ETH D STAMP/STPA IZ O W TR ~, &
W2, BEMEOH LWE X Th D Safetyll & LY
T AB LU DM LRIV B D FRAM
(Functional Resonance Analysis Method: e 3t
Ay Hr) & RAG (Resilience Assessment Grid: L ¥
VoV 257 Y v R) 220 TR 5.

3.1 STAMP/STPA

STAMP/STPA™ 'V 1%, MU E% CLR M DM %E %
1T TE7N.G. LevesonlCTX VB EINT-ET L L
T FHETH D, STAMP 1L, Y AT LA ELEEDZHD
AT EEOay b —F LHIHISNDEEZEOD
Warire—AraERACE>TETAMELELD
T, VAT AEaryie—I9hbfiaritan—17n
tA~DaA Pu— AT gyl FED T 4 —
KNy 7 F—=FZOMABEERIZLD VT 72T 47 VA
7 A (reactive system) & L TCHEZX TS,

STPA 1%, STAMP €& 7 L% M\ 7z &2 &M ir 15 C,
ay =TI areET 4= RNy OREY)
A I TICERKRT ST 77~ (accident)
(E£721%, #BK (loss) ) &, IRD X 9 72FHi & T
w?j-é th

GEfg) 777w (721, BR) Z2#3IL, &
DAY — R (hazard: EEFEOBENRIF) L2261
EEEXMT. RIS, REHKNOEBRICEERT S &
— XY M ROZEOMEAEMDNG 7 25 & X A S
T 5.

(1) ez bar— 7 27 ¥ =a > (unsafe
control action: UCA) &3l %, il EX ToOa
b =T 7 va g, RO 4AEEIZHEL Y
— FZ@EHH L TIT .
OQavie—AT7varBihEzbniznwz iic
X% (not providing) "¥—F, @HEx5n5 &

#— K (providing causes hazard) , @HIT & %
BT X5/ #EIER TNV — F (too early/too
late/wrong order causes hazard) , @F 4+ X %15 1k
S ET E 5@ M I XD % — K (stop too
soon/applying too long causes hazard) .

(2) ¥ — F#EK (hazard causal factor: HCF)

EEDOTF U A OKE &, UCA 13 HI A% & X B A]
EEINHAREOEEE~y B 73562 L1280

-

1T7o.



STAMP/STPA D FE 2 2 F A ~D ¥ A FHF 1L, STk 7-8)
FEWZRIN TS,

3.2 Safetyll & #7751 F %

SafetyI I 2 TR Y AT L9 A LE 045y 5%
NHZREMEDOW I 21T > C& 7z E.Hollnagel 12X
EINT-ZEDEZFTHY, 2. TRLEKERD
224 (Safetyl &4 HIXIMES) 28, U A7 RERE
RELELTEREINL, WERI E VNI &%
<zl oTERLEY ETDHDICKL T,
Safetyll TIIHHEN I EF W T EE2MEICT L
Lo TEKRLEI>ELTWVWS., EEMWITIL,
SafetyI IIZIFANLNRNWT 7 h B LADOENTE D
72D vk, )7, Safetyll I AN ND T
TR LADOENTELETZ VR EDOFEHEAN S L
TV, Z0BEZFOHFZTELELTIE, VAT AIEE
S O%E, NHOBEEICEESCHIAMEIZ LD LZ2DFF
RHMEANT) F<HEHEINTWD DT, T OIRENHE
FT&ErrricLir2tnwrzeThh, b a—~r
Ty 2 EEMR LT e —F ThHD. Safetyll ® B
I —ODERIZH D DIE, KA 2T ATk, ik
TR A M OREENEME C R iuyE U<, BE B
cryialb—varicHMandTbRkER T
TNEFmICLrEE WO REEOT — 2 1T RS
LEENE W) ZERFETLND. IR E Wk
IR NT TNV EOT — X I L T EERERE
EZDEVWOIRERDOT T —F LY, EWa AL
—vay, oFVEEOHFRHBEANTOAL L — 2
VTORBORGT —F 2l ERREEMER L
FHBEBEOVDOTIIR NN ENWIEZEZ FTHS.

Safetyll & LU = X (resilience) ®B{RIZD
W Cix, Safetyll X, Y AT LD LY xR
(resilience) , D F WV ME, HEx ), [|EIE I
SWiZEHOMETH L EMMBESTFLENTEY, L
CITZ U A, VAT APEEANB L OEENONT
NOEETH, BRBYVOBXE2TH-OOWMEEIT
I RE S (potential : ART I v L) L v) B THW
TG 182 o 25 AD LYY T ZADRT 3y b
NETHIE, =2 g U TCOEFARKREL THLE
BIZARN L= a Y EETENDLZ LT D. LYY
TUADNTEFMOTIEE L TERBEINA TS D
DIZ, FRAM & RAG 23 H 5.

FRAM (X, ¥ A7 A& B OBE (GF8) » MK S

-
—>

IR

NHb0E LTHRA, FHEEIT 6 MEOZEFE (AN (D),

7 (0) , mArERgfE (P) , &I (R) Ref (T)
fill 8 (C) ) THMEMAEFEHT LR R— F&L
TET ML, AABICEELZOR— NeD2 it
TRT. 2L T, Ml T 2HEOELRMEHRTHALL
X % W C, H$EEILIE (functional resonance) & I
s, ASCHBEDOED N7 + —~ v XA DFHENEH
WLV AEEFNDHEAEER OB 21T 5 .

RAG 1L, Mk L oY v 2AFMiFIETHY, 2
FEMAE RO TR AT S . ERBICITEENZ SO

) ’ >

Jes

DIEINTEBY, ThEoHICGOETEEL TH
WAL B MBEEE, ST (respond), T . (anticipate),
#3# (learn) , B (monitor) O 4 DDKRT ¥
N IC T Y, & % 8~10 HHH R E O
HHEZHEL, FHEAICOWTHES (excellent) , ii§
& (satisfactory) , %% 7] (acceptable) , RN
n[ (unacceptable) , K% (deficient) , # &% L
(missing) @ 6 BT MM A4TV, A¥—F ¥ — |
(B4, V—F—Fx¥— LK) ITFELDD.

FRAM <> RAG O H J7 1122\ Tk, Sk 16, 20) %
WWrRENTWD.

4.

o

-

(1) BEMEOHA FIAL T EINLTWVS KL I,
HRTRER Y 27 DR EITEEOMEBICL L 5. %
BRROIZOIIE, BEFEEZFHFMLAR2TNIT 6T, £
DI OIIEETEFICKT DM 2 L7232 g il
BV, HEE WD DX, Mk ToONHIC K - TR
LA ND LM, FEBMTAICL s TR DLAEN
b5, RIS, HEOARSLEENRIZR D5E, liHE
Wz T 28BOBERE L0 E RN b
N, BENKEZEZDETCHLWATHD M. Z0
b, BENEBOL AT, SAE LUV 4 OFRFE
FHETICBT A& EBRBERKIZ OV TIXZEH D
OREERECEMAEREALTHE N, —F LD L )L
5052 BRI, BENETHEHEDO AREED K
EIZOWTDO ML —FRAFT7RMELRY, L — KA
TOFHEE TCERICHKAAT DO THE e Z
Enh, BLEMTEHRVWEIICEDRS.

(2 )STAMP/STPA % fi 3 @ FMEA 2 FTA & Hoig 4+ 2 &,
Wk T TIHRETCERD oA — FERN
STAMP/STPA THIH CT&X /2t WH X —2 08 H 5 — 5 T,
WDr—2AHH5EH5T, MFEMAGDETHEI D
BDEOVHLLLNAENWEDREL RSN TWD WM
FIEIZOWTIE, VAT LADBREIZ L > Tl L= Tk
NhdE2CBbhd. 72, —FEEOTETIELED
LTHINABHTLEY>DOT, KAWL 20D
TFHEEEAAEDETHWDIORENWE WS Z LTk
L5DTHAD.

(3) Safetyll ®FFIMiFiEE LT, LY U2 2DFF
i FETHD RAGCZAWVDIHEBEICOW T, RAGIZE
WTLYP VD ADNRT F—< L ALK T EHRT
X BT D Z L8, Safetyll TOR G E L
TWabrEdERI5NTW5S. 72, Safetyll @i BH
TRENTWVWILIZTANLLGND T YV N L E2HZD
Iy, RAGIZBITD 45D RTF ¥ VEIFMT 5
HFRBHETHDELREINTVE O, LrLAans
INLO@MBNIIEBMN CREREEICKRITTND LI
Hbons.

(4) Lyl zrRen) SEEFRA ST THEDLDNI
L9187 TETVDEN, ISODtEEEX=2Y T 4
MR (&% LE) oFEMERS (TC) TikL
Iz RICHETLIEKBIERED LN TEY,
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FO—HOBKIRA LHIESATWS., LY T =
ABHEORMKIT, YE, X2 T O HNF
DERVEREIN T DD LAV,

5. BH Y I

AT, £, ZEMICHET 58K ORITOEMH
IO W Tk 7=, Hfff oA O F L 16T B o 722 4
PEICB T 2T, BREPD 10 FRIETCEKESND
ke EHLOWEERMELR TV HEEDE XK,
SFVMMELHEHMOESR L ELICEERN NI LN
D, HILWHKE TERSNEZDT5. BREZASHKIC
DOWTh, FEMToMES & EEOIERICEBERT 5 &
N, B RS BWERHBERLEZITO BRI TY
L. WIZ, AFTIE, mIEERBIBO TWAE L2
DT/ FEA T35 DWW Tos L=, STAMP/STPA 1%, &
AT AEHESRELTCETALL, a3 bR — LT
varveT 4 — KRRy I T =X OB E DY E BT
THLEZAILRHEENS L. T FIET AT ADORHE
Lo THELEZFERDD L) ICEDR, — BRI,
WL OO FEEMAGEDLDETHWVWDIONRE WD T
HAID, BAITITEAN IR EEBER T H5LENRET
5. Safetyll I oW T, EEBERXHLVEL DT,
AFEHE D 2019 4 8 H KRB TIX, ICT #E D% 4
HBICHEBEORBEIIE 2 TWRWE 5 o T, fith/
S5 & LT FRAM & RAG ML, Tolé 3
WAz RTEWINLEDIT TR L. FRAM <2 RAG I,
ANE OIS AL AEICE Mo L YY) = v
AVEER RN T2 b D TH Y, 4%, iy
AT LNOREWEOMITCFFMIC ED L H &L 5
ATV DI OWVWTHERLTWE U,

5% Xk
B BIEICOWTITEKT 5.

D BB, a0 EERERE L, &Rt o LAY
&, 2 HME A, 3L AT A0RAE, B AR
£, 2007.

2) WHEE, JIS Z 81167 4 Xy X vV 7 ¢ (fFHEM)
JAFE O BUR & ofFk, TIEICE Fundamentals Review,
Vol.9, No.4, pp.318-329, 2016.

3) MEEEAE, L RO, BABKTS, 2014
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FEAHA KT w7, ARRBP, 2013.
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6) N.G. Leveson: Safeware-System Safety and
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2011.
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13) @ A, RESR, $RERSOR RN L 2RO
i, AAREHEEESEE, Vol 41, No.3, pp.198-205,
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Abstract
We first explain examples of calculations of exponential functions of matrices by means of diagonalizations and Jordan standard forms.

Further, we present methods of solution of systems of ordinary differential linear equations by means of exponential functions of matrices

F—U— N ATHIOREEBIEL, HWNLE Moy SR, U a v X UREE
Keywords: Exponential Functions of Matrices, System of Ordinary Differential Equations, Jordan Standard Form

1. IZLC®IC

PRI OAARBIE R 72 T EAR B | B ST By A O MR ORRIE 0, 2 L CIRETHIOEEL (kT 5, &
FIRY 3 VS BT 12k B EEUIREK | BRI By R O 120\ TIRBEICIR 2.

CORCTI, AIOIHBROME, HALET D7, FHEY 3 X AR ET C L A A Th B D Lk, W
<MD BMBIE T 5 = LI ko TRLEW,

S 51T, FTBIOHEE B ERREL 1 MR ST 3 By J7 R o0 BB RSB AR IE ~ DI I SN CRER L7,

2. 175 DE%EI%

ZOETIL ATV DI 2 EFZ LT D, TOMHEICHO>WTik~R5 V.
H B D B

Co+ it + cpt? + o+ itk + -
D%t &N RITH A TEEMA D Z LISk > TRBI TSI
CoE + C1A + C2A2 + i + CkAk + A

DL E ATHA OERREL &N H . Z ORI EFRHIT DWW TIIROFERNBIN S TN D.

*| WA AE ¥ — WEEdE
Liberal Arts Education Center, Takanawa Campus, Associate
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KREFRFRIZ I T 2 BEABMORE (2D 29) ~{THIDOIEBIHB L Z DIRH~

B 2.1 JTTOEEE ([T DEMMONA - EEp &35 4THA OBHREIT, A DT X TOEGEOMHENEDRp LV /hSiTh

BT 5. F72, — O THEAEOMHEN p iz UTRET 5.
72T et o~ 7 o — Y VEBOIHCER N ERK TH D

t2 3 tk
t — e —— _
e —1+t+2!+3!+ +k!+ (o<t < +00)
ThDHZEEFIALT, nkiTHA oisiked (= exp A) &k DRk
A% A3 A¥
e4 =E+A+T+?+'“+F+“' (E IIn &%{ﬁﬁﬂ)

TERTDH. 2L EROEHIC LY AEEON WATHIA 125 L CTIERT 5.
I B, WOMENKDSIOZ ENHBILTND.
O LEON WIEARTHIP 123t LT
expP1AP = P71 (expA) P ¥ 72t exp A = P(exp P~1AP)P1
@ det(expA) = eT4

@ FEHAEATHVERI Sexp tA IR TH Y, FHNZHI T 5 &

d
I (exptA) = AexptA
NS LRASH
@ t(expA) = exp A
® AB = BA 7251F exp(A+B) =expA -expB

©® exp A 1FERITTHIT, (expA)~! = exp(—A)

3. fTHIDIEHEABDEEH

PR 3. 1
WOITHNTHOWT, fidhBdkexptA 4k L.

2 0 O
(1) A=<—1 1 1>
-2 =2 4

1 -2 1 2
2 7 =2 =3
-1 -1 3 1
2 4 -2 0

(2 A=

(fiR2%)
—fiCexptA FEHEFIRT L 2 LR TIHARVO T, P4 2EELT S AT D, RV a VA UEERICE
T) ZEicT b,
(1) Z#IT51E LT

1 0 0
P=10 1 1
1 1 2



B ]

2 0 0
PlAP=|0 2 0
0 0 3

&, Atk ans.
* EOFHREIERICOW T, kR LT 5.
RIT, B2 mOMEOLY
exptA = P(exp P~ 1tAP)P™1 .- .- (*)
MK SIS EEFIHT 5.
T5&

2t 0 O
exp(P"1tAP)=exp| 0 2t ©
0 0 3t

1 0 0 2t 0 0 /2t 0 0 2
=<0 1 0>+<0 2t 0>+;<0 2t 0) 4o +
0 0 1 0 0 3t "\0 0 3t

+ ..

100 2t 0 0 1 [@D* 0 0
=10 1 0|+ 0O 2t O +? 0 (2t)? 0

0 0 1 0 0 3t ) 0 0 (3t)?
/1+2t+%(2t)2+---+%(2t)”+--- 0
= 0 142t +— (22 + -+ — ()" + -
\ 0 0

et 0 0
= 0 e? 0
0 0 e3t

ThHHZ D, ($x)Icky

exptA =Pexp(P~1tAP) P!

0 et 0 0 1 0 0
1 > 0 e?t 0 ( 1 2 -1 )
2 0 0 e3¢ -1 -1 1

=
_m o

Q" 0 0
+— 0o @ o
=\ o 0 @3O"

z W

1 1
1+3t+5 @O+ +—GBO" + /

+ .-



KREFAIERIZ I T 2 BB O5ER (2D 29) ~ 119D L £ DISH~

e?t 0 0
= et _ g3t pp2t _ g3t g2ty o3t

202t — 23t 22t _ D3t _p2t | 9p3t
THHEDnbhroT.

(2) Z#HATHIE LT

101 0
(o111
P={11 0 o
01 2 1
BLoL
1 1 0 -1
2o [-1 -1 1 1
p o -1 o0 1
1 3 -1 -2
<HY
2 1 0 0
i,p [0 2 0 0
PZAP =114 0 3 0
00 0 4

Lo T, Ay a nZ U EERICE Sz,
* EORRBERICOVWTE, iR LTV 5.
wiz, (1) &FEBkIC LT
exp tA = P(exp P~1tAP)P™1 ... ... (*)
RO SIS Z & FIHT 5.

£
26t 0 0
exp(P‘1 tA P) = exp 8 20t 3(»)t 8 ...... (%%)
0 0 0 4t
Bk B,
2t t 0 0\F (Zt t)k 0 0
0 2t 0 0| _[\0 2t (k= 012, 1)
0 0 3t 0 0 DL
0 0 0 4t 0 0 (4-t)k
ThBHND
26t t 0 0 1 0 2t t
e)(021.*00:(01)0 +(02t)00
Pllo o0 3t o0 0 10 0 3t 0
0 0 0 4t 0 0 1 0 0 4t
NG R W
2! 0 B2 0 n! 0 (€15 L]

0 0 (4t)? 0 0o “o"



B ]

10 2t t 12t t)? 12t t\"
(o )*(o 2)+=(g 2) +=+2(y 2) +- 0 0
= 0 143t + (302 + -+ —(3)" + - 0
0 0 T4+ 4t+— (402 + b — (40)" + -

2t t
~ exp ( 0 Zt) 0 0
B 0 e3 0
0 0 e*

Lo TNDL 2 ENDND.

sei, (B0 DO H=C HE D cvrre, sriowreciep (X 1) x

0 2t/\0 O 0 0/\0 2t 0 2t
(s 2)=ew{(§ )G JN=ew(y 2ewly o)o
EER LT HRDIVUT L.
ZZT7T
2
6 o =G 06 0)=( o
£0
C =09 w=23-m-)
MG
(o 0)=(o 1)+ 0)=(5 1)@
Thb.
LT
eXp(ZOt Z(Jt)z(é 2)+(2()t zot)-"%(zot zot)2+"'+%(20t Zot)n+"'
2
=(o D+ (& 20t)+%<(2(? (22)2)+"'+ﬁ<(2(?n (z(t))n)+"'
B 1+2t+%(2t)2+---+i(2t)"+--- 0
B ( 0 1+ 2t+%(2t)2 + ---+i(2t)" + )
:(e;t egt) ...... ®
Tho.

DIzD, D% ALT
e (X ) =ew (X New(® H)=( W(E H=(2 )
NEHNT-.
PLEX v, (xx) 205

et te?t 0 O

_ 2t 0 0
exp(P"1tAP) = 8 8 2t g
¢

0 0 0 et



KREFAIERIZ I T 2 BB O5ER (2D 29) ~ 119D L £ DISH~

THBHIEBDND.
L7=moT, (%) 12k

exptA = Pexp(P~1tAP) P71

1 0 1 0 e?t te?t 0 0 1 1 0 -1
(o111 0 e 0 0 -1 -1 1 1
1 1 0 O 0 0 e3t 0 0o -1 0 1
01 2 1 0 O 0 e4t 1 3 -1 =2
e?t te?t e3t 0 1 1 0 -1
e?t (t+1e? 0 0 0 -1 0 1
0 o2t 23t 4t 1 3 -1 -2
(—t+ 1De?t (—t+1)e?t —e3t te?t (t — 1e?t 4+ e3t
o2t 4 gt _p2t _ p3t 4 3,4t p2t _ pit o2t 1+ o3t _ it
B —te?t —te?t (t+ 1)e?t te?t
_eZt + e4-t _eZt _ 2e3t + 394t eZt _ e4t eZt + ze3t _ ze4t

ThiHZEhbhol.

4. ERFRIBEILIEMIHRXOEE

TR DR B SkexptA DJGM & LT, EHERE 1 BERIG S & M4 R O WIHERE O fRIE 2oV TRk 5.
R BT oy 7R
x'(t) =ax(t), x(0)=a (aa 1TE%k)

ofEn x(t) = x(0)e* = ae® ThHHZLITHISELTND, ROEHEEZ#EATS.

B 4. 1Y
FEHURH 1 BB Oy Hr R
x1'(t) x1(£)
/(0 ) 2 4| 20O (7L, A REEREON KATH)
X (6) 1 ®
&, MIENANE
x1(0) a
x5(0) _ | %
Xn '(0) az
DML &, AR



B ]

x,(t) x1(0) a;
x;(t) = exptA - | *2 ,(0) = exptA - %2
Xn (£) X, (0) az
Ths.
BiRE 4. 1

RO EBAREOENLFH oy TR iR T

x]_, = le xl(O) =1
n X' ==X+ X+ x3 LA x(0) =3
X3' = _le - 2x2 + 4x3 X3(0) =5
X1' = X1 — 2x2 + X3 + 2x4 xl(O) =2
x2' = 2x1 + 7x2 - 2x3 - 3x4_ xZ(O) =3
2 - T4
= X3, = —X1— Xy + 3x3 + Xy ’ %ﬂﬂ;ﬁ*ﬁ: X3(0) =2
X, = 2x1 + 4x, — 2x3 x,(0) =4

(25

(1)
2 0 O
A= (—1 1 1)
-2 =2 4

EBIE, oA

X, X1
x2' =A X2
X3, x3

LERIns.
L7eio>C, WIS/ 2%, E#4.1128-T

X1 x1(0)
(xz> = exptd - | x,(0)
X3 x3(0)

e?t 0 0 1
= 2t _p3t pe2t _ g3t  _p2t i3t |3
2e%t — 23t 2e%t — 23t —e?' +2e3/\5
o2t
= ( 2e%t + e3¢ )
3e?t 4 2e3t

1 -2 1 2
_| 2 7 -2 -3
A= -1 -1 3 1
2 4 -2 0
ERITE, oAl

@)
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xl x1
X' _ X3
X3’ - A x3
x5’ X4
LRIND.
L7223, MR T271%, 411285
X1 xl(o)
X2 x,(0)
= tA -
x3 | = P x3(0)
X4 x4(0)
(—t+1)e?** (—t+1)e?* —e* te? (t—1De?t +e3t 2
_ —_e2t 4 oAt _p2t _ g3t 4 3,4t p2t _ g4t @2t 4 g3t _ 94t 3
—te?t —te?t (t+ De* te?t 2
_e2t 4 o4t _p2t _ Do3t 4 34t g2t — g4t @2t 4 23t _ Dot 4

(t+ 1)e?t + e3¢
o2t 4 3t 4 o4t
(t +2)e?t
eZt + 2e3t + e‘l-t

SE X

D EMEFE, “REMERICET LHEEMORE (2D 2) ~WMH RN LTI OB ~, 7 R F AL HaEE
Vol.9, No. 1, 2016, pp. 24-30

2) HHFE, “KRPVFERICBT DHFEMORE (LD 8) ~Ta V¥ R &My R~ 7 MR A 2 JOE (5 250,
Vol. 10, No. 1, 2017, pp. 7891

mff
4
bl
=

8%

Bl (5 oEREAL) ?
WOTTFIAICONT, HAETRETH B0 L 9 AT, AL 51EH 5 ERITHIP 2R TP A P B3HATT5IIC 72

BEAlcHL. i, AR CRVEAICIE, ZHITHIPE RO TP TLAP BV s I RS [\ D Kol k.
2 0O O
1n A= -1 1 1
-2 =2 4
1 -2 1 2
2 7 -2 =3

-1 -1 3 1
2 4 =2 0

LIF, 2 I8l UTEAL R 2R b0 e T 5.

W FEF, A oEFHFERAX



B ]

2—-2 0 0
-1 1-2 1
-2 -2 4-2

70T, AoEAEMEE A=2(EEE2),3 Ths.

=2-D*B-D=0

ST

0 0 O 1 1 -1
A—-2E=(-1 -1 1|-|0 0 0 |&vrank(A—2E)=17Z2»6dimW2)=3-1=2
-2 =2 2 0 0 O

-1 0 0 1 0 0
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Abstract
The purpose of this paper is to present fundamental concepts of the Galois extensions and the Galois groups. In particular, we afford

detailed explanations and several concrete examples of the Galois groups of separable polynomials.
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Abstract

First, we explain the concept of Galois groups of finite fields. Further, we present an example of Galois groups of finite fields and show
the Galois correspondences in this case.
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~ The Orbits of Galois Groups ~
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Abstract
First, we explain the orbits of Galois groups of separable polynomials with respect to actions to the set of the roots of polynomials. Further,

we present examples of the orbits of Galois groups.

F—U—F: TuT7EoduE, ZHAOR, HOEM
Keywords: Orbit of Galois Group, Roots of Polynomial, Action of Group
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Reformation of the Physical Education Program at Takanawa Campus
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Abstract
This report explains reformation of the Physical Education Program at Takanawa Campus from 2019 Spring. The Program
includes two courses: Theory and Practice of Health Sports (TPHS), and Theory and Practice of Lifelong Sports (TPLS). An
example of the reformation is that three instructors are taking charge of TPHS (rather than one instructor, as in the past),
because the content of the class covers such a wide range. Another example is the students choose two different sports from
table tennis, badminton, and volleyball (rather than having no choice, as in the past) in TPLS. The new approach includes

cooperation with the Health Care Promotion Office, Takanawa Campus.

X—U—F:—REE, @mE-rr X, B HNTORYEA

Keywords: Physical Education Program, Takanawa Campus, Initiatives at Subject
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Table 1 Theory and Practice of Health Sports in 2018.
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Table 2 Theory and Practice of Lifelong Sports in 2018.
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Fig.2 After Changing of the Fitness Room
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