(FRZ2/ — k)

S35V Y1 AENZRAVWCAREREDEREDEE(L
~HEBSORECHIDYT7UYR - §—4y MNHD EFEHNDRE ~

g E A

25

A, Ishizaki (2025a) “Quantification of Tenseness in English and Japanese Tense-
Lax Vowels: A Lagrangian Model with Indicator # and Force of Tenseness Ftense
) XBFLT77 T VT YET VOISR L7 LT, HAGES A OEFERE
DIFEEFIRETFEII OV TRE L. MFEOREIZ L DFEEHE~NOEBROWERIMEIZOWT
S HODTH Lo AFHEIIHARFENEZ [V 77 LU A LKENEE [4—7 v b
EL.IREHHELT T8RN OBAZRET LD TH L, EihFBEEDWH OE
WEREEIICHBECTE S X9 [R—oREUMAFEOM ETHHLS 28] X0 [BL
FEWTEHTRLEE T L 2RR T 58] 2 e 35, 16k HEFEOEIZHET S
FEIZOWTIEIEIR SN 605 55, [FEBEICHHT 28 EMEHOBRZE
W, [f—DRFENATEOX ETHREFOE 2L 225 L) ITRT I & ] 135
BEOEFMBOREIERT 2 LEX 5, —KIZ, FEEP [V I 7V AELD
BAROLRWIRETHEBENTOER 2H AL 2 L] 3ESTE W EHHT 5, KFEE,
HAGEN 2L LTy =7y NETARFENGT EOMEF EOERE [flEd &%
Bl L LTHBHIEHESE, HEOMIEZ AW 2A#HKE D LICTiRETHZ L2 H
BTdoTh 5,

(FUIC

BREOFRMIT O DIRGE Ttense] & [lax] 12X o THEFIWISER L 55 2 53 505,
BIF ORI BT Z OERM 7 EFIME ST 72\, Jakobson, Fant, and Halle (1951)
%> Chomsky and Halle (1968) 7 &DJeATHIZER & 12, Ak (2019, 2023) (&7 + v~ >k
0, BLUOF LZOEMKENNDZ LX), Bk i Rl 5 Tkt
R L7z BARRIZIE, dZ(t)/dt = lim tan 6 (). dZ(O)/dt* = d/dt im tan 6 () TR S NDHFEE
AL, SR Z EE 2 HUE TR 2HAAZIRE L Tnd, S HICHAERERNE/UR/
EIRMEZ R 2 & 2 FEREICHERE L. HARREIZB W T Tense B LU Lax THI NS HRE

L RAEiZ. Ishizaki (20252) © Quantification of Tenseness in English and Japanese Tense-
Lax Vowels: A Lagrangian Model with Indicator 61 and Force of Tenseness Ftense(t)” @
WEZIRIZLZRERTH 5o Uikm LOWMEZ HARFETHR/R L. & OICHEFEEIREIC
BUIFL)T7 VYA F =0y MEA L BEIRDOWE B L UWEOREIC L 2HEEWIEH
O REMEICE T AT 2 BN L7 D TH 5,
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PEDKI AT W REME A RIE L 72,

FETIEIZOEEOTFFEL BRI, BFOFEERED T LER E L THFM/ ST X —

WZEH LT %o BARIICIZ S OFERIZ BT 55 & THOME/ER 2R T %720
775 T aifRICESESHETVEBAT L, ZOETIVIE, LENTEL 20 E5E
By A B 2 BB L LTI A RIS D ) OHEE & BRRIIC T REIC 3 5 T a iR
TEHLDTHLH, RAFHEE, SEHEICBIT A EEROER L TN GBIRNTESETHI L
ZHEL S, BB X OEHEROMEICHTE 2 T2 RETLHLDTH S,

—75. BAFEFEEIT OFEFERE ORETEICOVTE, TRETIIE L DGwd 2 SN
TETW5, EK (01D (&, TEFEEEE LCORERE] 1I2OWTHRE L. [ HAEORESS
DIZHDITA KT A4 > O] 24T7% 5720 K (2011 1 [RA& < B IINSIEADIEEZ H
B9 OTR L, FEETRRIZET 5% A b OBIFENHOERITIEZ BIE 2 RE o 5 X i
DEEZKTWEDTII RS I ] Ek_RT w5 (NSldnative speaker 2 537) o

A (2023, 2025b) (&, HAFEOREREREE 1 L 2 IE 1T O3S 2 W7 IR 1) Jih e S

DA Z e HIEL . HIEGREORE O 2 WHPII T L 72. € OFER, TERITZE
TR TH 5 7 + )V~ > MEBEHIIMZ T, [B9E)) (force of tenseness) | ORE&DR
HBIOERT 7ty bR L72EETFEORRE LT b,

— KA, PEEEREE ORE TENEE 2 D O TH UL, FIUIFBEEI L > TEBINEEZ
DDOERVGDLZENEZ NS, A TIE LA L72iEK (2011) ORFICES X, [FEE
IZ& o TEBIMRREFEE OFETE] IZOWTEET L L & b2, Ishizaki (20252) AVR
$7 752V a RIS CEERMEORGTS L DGR E R 21T

1. SRR
1.1. 885K 71 : Force of Tenseness
Al (2023) &, BEOEHEEEPRET HET-& LT [#5EJ] = Force of Tenseness|

RIRFEL (Il%ﬂ’i)o CORNIPFEORBEE D SN LBOSHEREICET 28
FHETNVERLTBY, xiZHEL TV EPKELREHMTH L. HEMOE LN
B OxBlZif> TREIT 2 L W) RED TIZHANTEY . Fa—70EMIE. Gl
FRMERL T,

B imOY R HECEY @B R IER (1) THRIN L, BHEFEORER
TOFRLTORES ) (x#h) BT LMHEEZa ETHLE, TOMEEFFEL 7+~
Y MEBEBDON= 78820 (n=1) O20 Iy TERENL (K (2) 0 Zn)E =K
BIECCHBIL72558) o AV ARV Y JIBEZMETT 5 & UHBEOEMNKIZBIT 58 1
7~ v MEBERIZA (3) TREN S, EiRJJ (Force of Tenseness: Ftense(t)) 133X (4)
TRTZEDNTE S,
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x=0
D d (D — x=d
\\ Point mass : m
Iy I, Iy
L

1 Model of the Up-and-Down Motion of the Articulatory Organs

(RI52023)
dvy
= m— (1)
F=m T
d?Zn d
Atense(t) = w@ = E (Alil’_l’)lo tan en(t)) ()
= 6at+2b

(the case Zn(t) = at3 + bt2 + ct + d)

f=l |l —g—¢ 3)
21| Aplpl, 2D lblc

Fiense(t) = mkaiense (1) 4)
k d*Zn ,

ddt2
=mk , (Alglo tan 0,,())

= mk (6at+2b)

1.2. REEBEOHEREICAT 21%5

Al (2025b) | B OFRICHEE) OBFEICHET 2 ME 217w, [HEH ]
[schwal [HHE Bk L7258 ] [HETH L HARFEOST RO [89RT) [Force of
Tenseness] DIRET. £ FilorZ T H~OREFOWEEME] IZOWTEK L7z, BAERNICZIE
TRLOEBY TH %,

1.2.1. BBE

Al (2025b) 1. [TEEEREEAXA L TV B S OH] ICHSHEMNTRE 2BV
RNC L] R L. RO BRI 298 % IEREICRIERNICT) BT 3755
TBREFEE] LEN L, [WMEEM]) (ZHEEHZERT 5,

1.2.2. schwa

AW (2025b) 1 X[ ZORFIZHFETR OB CEHNL Z L THMOoNLTWD, Al B4
LHFEOHIZHNAIE R Th b, Wik x FHT 5 HABREE D EBEO RS IZH T 44
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Bal7) BT, schwaDEEMZHME L TBL 2L 3ARTH L] L7,

1.23. BR2BALLEE
Al (2025b) (&, [EFLZERLAFHEZIWY ANDL L2, BFEMICHEED
BHICHTAHEEOMIEEZIT) 2ENTEL] LERL. EEFEIIBWTEELRFIH
RO XD ITHER L7z,
[7272—D2@OHFE (B : Japan) = L /o/ (schwa) #FEH LEET LI LI2LD.,
/a/ (schwa) &3 NTOREHEGE (B : attempt, AmericaZs &) IZBWTZ DI H
IZ&END /o/ (schwa) ZHETHI LN TE S

[7272—D2DHFE (B : Japan) # L /a/ (ash) 2FH LEHET LI EI12LD.,
/@/ (ash) Z# &L T NTOHEHEE (B apple, catZz &) ICBWTFOREHIEICET NS
/ae/ (ash) *BFTHIENTE

124 BETHZHARENDERDIEHE

Fils (2025b) &, reference&targetDWazEA L A5, #EED [openness,
frontness-backness, lip rounding% & @ X H IZHEFIUT L W, HERICEEST L 2 &
ICOWTER L7z [HFEOHEZROEEME 2B L C [HEETH 5 HARGE L O] %70]
BELCTEREIICTHILIIFRTH L] Lik~7z,

1.2.5. 83k 71 [Force of Tenseness] Di&at. ZEFEorZ 2 HFANDERDFIEEM

Al (2025b) (F, [HEFEEZFE T 2 HARER SV EFHFOREE 2553 5812, BEE
THhHHREOZNEZHETTAHELI0 S [HFENICSREAMICEH < 1) 2345
VERHVFL L] IZDOWTER L. T72, BEOSET [[FFERE ORI/ E
TOL ONEMOEHERFIZB T 5. BREIMEREREFIC L 287 7 =< AT 5,
HAGERGE I & 2 HBMEOm L] (2F5T 2 REIC oW T h i L 72,

2. 205 vIaRaEXZEAVCRERS] (Force of Tenseness) MEER

Ishizaki (2025a) “Quantification of Tenseness in English and Japanese Tense-Lax
Vowels: A Lagrangian Model with Indicator ¢, and Force of Tenseness Ftense ®" 1
BOIAI 75007 VETIVOMME RT

EdoEFV (M1) &, Fa—7ETVEIZHRAL7ZODTH L, LELAED S,
L) —BAL L7z E TNV ET H720120F BEEORALHD EER) 2 S 2 ZET 52 &
MRODOEND, 22T, SHICHEMLRICBITH8E)) (Force of Tenseness) & €7 )V
LT 272012, A4 T7— 777 a iR EEAT L, CO—FfbLzET VA2
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THILICED, BEOERFIBITS [11] 2RMMICHE L, T2V F— O & 8
571 (Force of Tenseness) OFEMATREL 725 2 L 212 %ET 5,

AFTIE, HETHOMASEH AR T 5720, T4 T— - 777072 HERNIIED
CHBHETNVEZEATLIE ET 5, HoET LTI, LakoxBEllImz Tyl z 5 L
TWw3 (K2), xEISHEHMEE L, x=01ZIFOMME, x=di3[12E & HFOMO K
SIET 5o yHIIAKFEHMEEL, y=013FED) 77 LY AL TH b, AERIIHEDIL T
7707 TV (R 6G) ~ (1)) & BHOSHEIIB T 250 KD [J1] %
SHEHTRE & 3 5 720 OMA B RMEHE R L V) FLED & 2 B 55 S 6 2 DA 21T\,
LB ETVORE T2 > TV LEDD 5o

Yo
y
I I x=0
D d?l
x=d
[~ Point mass : m
I I I
L
X
4 (6_L> _o9 (5)
dt\dq; aq;
— = mk lim tan Qn(t) (the case n=1) (6)
0x At>0
Zn —Zn
_ (t+At) O]
On(e) = arctan (T) @)
The time-dependent angle of the formant variation,
as derived from arctan, on the Bark scale.
1 12 (1 2
L =3 mkd (LI\ItTo tan Gn)) ®)
F, =mk = ( LI\itIBo tan On(e)) O
based on the observed relationship between x and Z,,.
1 1
L =cmuy?- p(y - yo)? (10)
Fy =-p = o) (11)

For a simple harmonic oscillator, p represents the spring constant,
and y, denotes the equilibrium position. (assumed)

2 Generalized Lagrangian Model for Estimating Energy and Forces
in Vowel Production. (Ishizaki 2025a)
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3. BAERHERNITORBESDODHEREFAICEHT HER

HK (2011) OI_RFICEDE, [FHEHIL o CTEBMMREREFETORET T 120
WTEE L, ATHRT 2 TETIE EIC THIE] (—8o5E [HE] bat)
WCHEET 52, 612, HAEREZ) 77 LV A, BTS2 Y =7y M35, 78
ORRERDPFIZOVTIEE, B TCOREE—HERTLOTIELRL, WODDORE
2P BT — o ENATEOM ETHHLT 5 M s 5, Tk, FEEDH
PEEDBENZHEIZHAE L T H-00RETH L,

PEk, HIEFBORE ICHT 2 UM OWTIZIMEIRE NI HENH o720 KR
TIEFA—K ETHIETREE L, FEEOMBIREICERK S5, AFRI, EETE L
B LOEREY [HETREERL LCHREEICHHE] S, [REHE ORI % 3 ]

L7z BT, [ 2 A2 & S ICHREOMIE] 2R 34622 HIFT D TH 5,
M3ix. AW (2025b) AR L7z [HARGEE —f#KiE (General American) O HifE |
THb3 TROPIOVTIE, HRFETLHTH Y —MKFETINIES8THLH05, KA
NCTWLHEREAEROBIIHAETIOTH ) —HBoKiETINIZ8TH Y, 1ZIZFMLTH
HZENbhrb,

AR TIEEFHEDO 8 DOHEEE (/o/ %) KL T IHAEFETH L FHEIZ
CTHEIWEER KB TORE TR 257 %,

Note that Japanese has five pairs of short and long monophthongs with almost the same
quality. Pitch accents and geminate consonants are used with the five vowels.

VOWELS VOWELS
Front Central Back Front Central v Back
i u i u
Close 1oyi /. pu // /d?ou Close iey $L/ jent / Weu
QS /0/1&
Close-mid ee g 3 0 YeO Close-mid ceNF/1/9¢ eo Ye0
e v
/e /s /o/ ) /o:/
/€]
- IR/
Open-mid e 3e3 A Open-mid e 3 0
= Nk ,ageo /QA @/
Open a*(E A deD Open 4'@ : adeD
Where symbols appear in pairs, the one Where symbols appear in pairs, the one
to the right represents a rounded vowel. to the right represents a rounded vowel.

X3 HBAZEE—MAKSE (General American) DEREZ (FilE 2025b)

X412 HARERS/i/ & EERE /A, /VOBEEICETARERTF 2 RT, ZOXIL, H4
SR ICBE T 2 FEEEMTOERRETH Ho HARGERE/1/ L FERE/1/ O LT P

K TIE, HORERMBEIZOWTIIFEENE S 2 M X 2055k 2 207 THIET 2 DA%
HENTHD, £\ ) *U[ﬂéﬁ% L7z
3 International Phonetic Association (https://www.internationalphoneticassociation.org/)
DERE D EAVER
L Ja/ k0 /I TIE, T A ATEERR ¥ Tldmerge T A AN HLH I LR SN,
A THRETEOMG MR ET HHEBENTIL, o/ ZRVWAZ82L LTV,
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AL, WS/ BHAREE// L) SRIENE TR LD EZ2RLTWD (&

DHIRAES 2725 ),

Japanese short vowel /i/ English vowels /i:/, /1/
front back
» tongue position

close ]{:a/nese . The Japanese /i/ and the English /i:/
éllghé have similar qualities.
g The English /1/ has a slightly different

mouth openness compared to the
O/I/ Japanese /i/ (though the tongue
English position also differs).
open
v

Please reflect on the pronunciation

mouth openness techniques based on this information.

Phoneme positions within the vowel quadrilateral may vary
slightly among speakers due to individual articulatory variation.

M4 BAERS/I/CEEBEEE/Y/, V/OEEICHT 3RERT
FREEITOERE

ARTIRET 5 FETIE, UFENE D LICFEBICHAEYE/I/2) 77 LU A, 3
RS/, /RS =y b RIS . FEEIE. ERERE /L 2 HARGERE /1 &
IR BB TR E W RER 2 & HFEE/U/ 2 BARGERE/1/ XD SHOEEZ 2L S
TLVENHL L ED#HSEL, ¥—7 v NTH LIRS/, /1/ L) T 7 LY AT
HHHRERG/I/EOME LOEREL [MIETREER] L LCR#SE, [BEHA
H ORI E B 72 1T, MR b SRS/, /Y OREHIE R TRE L 3
HZl]l ZHIEETLOTH A,

X 512 HAFERES /u/ & B RS /u/, /o/OFECHET ARERT25RT. ZORIEY
T IS T A EEENTOBRETH 5. HARER S/ W/ H[woETErFo2 &, K
RS/ w/ /o IEEEE RO I EDM O NS, FRIZ, EEERE/0/IZDOWTiE, HAE

Japanese short vowel /u/ English vowels /u:/, /o/
front back

I

» tongue position

close

/u/ While Japanese [w] is unrounded,
Japanese English /u:/ and /u/ are pronounced
o o /U:/  with noticeable lip rounding.

English
Q The English /u/ has a slightly different
O/U/ mouth openness compared to the
English Japanese /u/.

open
v

Please reflect on the pronunciation

mouth openness - o :
techniques based on this information.

Phoneme positions within the vowel quadrilateral may vary
slightly among speakers due to individual articulatory variation.

5 HAZEBE/u/ EREBE/U/, /O/DEEICET ZRERF
FRERITOERE
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atEE /0 L CE TR AHOEZ o,

REGTIRET A2 FHETIE. LHUNE D L ICFEFICHARE S /w/ %) 77 Ly A, 3
FEREE /b /o/ RS =y P ERRRRSE A, FHEIIE, EFEE/u/ E HARFERS
/WERELS RGO BWHIETEETRRZ Z & EENE/o/2 HAREE/u/ &0 b5

AL S LB DD I L el s b T, BB /u/ L /oI TVENE
DT L EBHSIEDL, EHIZ, ¥—7 v VTHLIEFENE/u/, /v/ k)T 7LV ATH
5 HARGERES /u/ & OFE LOERE [HIET_REER] L LCHESE, [BEHE
O & BRE 72 1T AR R MR A D SRR/ u/ &/ o/ OFERIE R W RE L T
52t AT LOTH %,

X 612 HARGERES /a/, /e/ & Seibitl s /e/, /n/OEEICHETLRERTE2RT, ZOK
FYFEEICET2FEBANTOERETH L, HARFERE/a/ & FEFETE/A/OEHE X
LT 5 2 & GRS/ e/ I HARER S e/ EFOESE LD 2 L 2R LTWDS (F
DFRME DS B2 5),

A TIRET A2 FHE T LN E D S ICFEFICHARFENS/a/, /e/%) 77 L VA,
YRS e/, /N =y P ERRMRSE D, FEEBEIL, EFENE/A/OFE D HAGE
BE/a/ T2 2L TIERIIWEER Z &5, EREHE/e/IZ D W TIEHARFER S /e/ XD
bHOELZZLSELULENDH LI L 2R#HSED, ¥ =7 v M ThLIEHENE 2/,
/N EN T T LY ATHEHARGERE/a/, /e/EOHFELOERELY [HETNEER] &

THEBEHEIER ST L. [HERETORBAZBE L7 LT, M2 H0#%RE b L I2kGE
B/, /n/ORERHIEXTREE T2 L] #HIET IO TH %,

Japanese short vowel /a/, /e/ English vowels /2/, /ao/
front back

n

» tongue position

close

English /a/ and Japanese /e/ are front
/e/]apanese vowels.

Q /A/ English
o Japanese /a/ is pronounced over a
/ae/ o/a/] broad range, from [a] to [a].
apanese

v English

English /A/ is a central vowel.

open

Please reflect on the pronunciation

mouth openness
techniques based on this information.

Phoneme positions within the vowel quadrilateral may vary
slightly among speakers due to individual articulatory variation.

6 BAERE/a/, /e/ EREEE/e/, /NDEEICET ZRERF
FEERITOERZE

5 Al (2025b) (L HEFEREE/ A/ DFEE E HARGERE/a/12 L DIZITEBRTE AWREEXRD 5.
EEELTWS,
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X 7\ HARFERES /o/, /e/ & TEERE/a/, /e/DEEICETARERT2RT, 20K
ZBERT ICET 2B ENTOBRETH b OARERE e/ L BB /e/DOFEHEI1Z
WM 52 & BERERE/ a /AT HARGERE o/ LOENRER L2 L AR LTS (FD
RIAAITHE b 72 5) 0

B CTIRET 2 FE T UM% b L ICEEB I CHAREE o/, /e/%) 77 L VA,
YRR/ a/, Je/ &y =y MRS YL, FHEIIE, EERE/e/ DR E D H RGE
BrE/e/ 2T 52 ETIRITWTRER Z &, EHENE/a/ICO W T HARRENE/0/& D
BHIEZZALSELLEN DL I L 2li#kd €5, =7 v P ThIEERENE/ a/,
/e/e ) T 7 LY ATHDHKERES/ 0/, /e/ L DT LOERE [HHIETREER] &
LCHFEEBEICE#R SIS, [HEREOREMZ ML 72 BT, iz aks b & 129kEE
BE/a/, /e/DMEMIEZ WL THI L] ZHIETIOTH b,

Japanese short vowels /o/, /e/ English vowels /a:/, /e/
front back

o

» tongue position

close o] The Japanese /e/ and the English /e/
/0 /1apanese  have similar qualities.

/e/English
0 @ [5] The Japanese vowel /o/ has a quality

between [o] and [2].
/e/]apanese o

English vowel /a:/ is an open vowel in
/aX/English .
[a] the region of [a].
v

mouth openness

open

Please reflect on the pronunciation
Phoneme positions within the vowel quadrilateral may vary . o o ]
slightly among speakers due to individual articulatory variation. technlques based on this information.

7 BAEBE/o/, /e/ ERERE/a/, /e/DEBICET ZRERTF
FRERITOERZE

Z 2T, Ishizaki (20252) A9RT T 75 ¥ ¥ 2 REsIC 0 C BRI ORET & O S
M7 BEEEATH o BHEMETIZB VT, FEFENE/ /IO W T HARENE/w/ L0 [
PEN O $RIE AN 5EET 571 (Force of Tenseness) 25K X WHTEEME] 2VRE N T 5,
SROERHFEIZE Y [JTOMS] BHEBEOA L EOER O ITIZB\WTE
BREFRTH LI EPBRES NG E, Eho [FERFATOERZE] ISfmd s &
L) FEBEOEERTICHETL2IOMEICHFETTL200L 0L EZTn50,

FROME AL L2, RIICEFBEOHEMFICHETL [FEEIZE > CTEHAWTRERBEE

o [REEELOBICIIERNOSE HIC 42 7% 71| (Force of Tenseness) (2B 5 [BIFERY
RIBEFE] OMFPLEEL 2L, HAEGGIC L 2 EFEOREVPEEREGE DT IIHE
BIEPTELRVEHEO—21Z [HEZRAVF—DER| THLURERDL0E I D B
A LY OBUT CHRENICMET 5 E 2 TV 5,
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T Rem 37, K (2011) ORSICEF L, BEMNLZEEFEZRHLZLOTDH
%o YGRREE OSEIREICE L. [HAFE O/ | TR THEM] 122 T [85R)]]
MWL ZEZR-ETLLOTHY, WREZR)BMLZS Rz, Eho@), [
DRIZAE ] 12OV TR EBRICEBEN TR 2 E 20 SR Z 200 THIE Y 5 2 &2
BENTIEIZVD, EZEZT0DH, Sk, SlFMB L UWHEEN 2R 2ERQ TV &,
CHFEINTRIRN 2T TEOERZT 2> T <,

£1 REBOHBFICWET S [FEEICC > (RRARLGRESFE] £
(RN DODEMOHR G L TTILEN 65, ARTREENICRT)

Clinghen©(Englieh) REFA

/iz/ BAZE 1]
// BARZE 11 (FAOE+)

Juz/ BHAZE (7] (AE4%+) (BEREAO+)
o/ BAE (Y]  (FOE+) (FAEH+)
g/ BAE [T
[/ BAE (T (BAOE+)
/a/ BAE (71

Jaz/ BARFE (41 (FAOE+)

HdHOIC

Ishizaki (2025a) “Quantification of Tenseness in English and Japanese Tense-Lax
Vowels: A Lagrangian Model with Indicator ¢, and Force of Tenseness Ftense ®)" 1z
BUIBITITTVETVOBM R L2, TR, BEOREEENCE T 58
FETNVEMASTLET AAT—F 7T Va2 FENEEA L WHAIZZ AT —
ENEERTHILE2RATLDTH S,

T 72, HAREGRE T OEFEEO [BHEMRFEFREFE] IZOWTRE L7z, K
FHETIR, HAFEZY) 77 LY A, EREREZ Y — 7y b L, F—oRE AR
DO ETHHAL S 72 FEHOMNRERDBHFIZOVWTIE, £ TOREZ —HEFERT 5
DTIEZ L WL OPOREZIY) EITR—OEUATEOM ETI#ib L7z, #EE
DHIFEOENZHE LS T AHLODORETH Lo,

FEREO—TRIT [FFE 2D B Dh L 0B R WIREET ] SEERE OFEH
ERADIGEN DD EHEL TWh, TORE, BEORDZIN LY 22 E3HESTIE
Ve KT FEED [T DS 500 2 H#E L7z LT HAFHERES (U
TrLYR) CHFEE (P v ) LoORTELEOERY [HIETREER] L LT

TOREERE/ 0/ OB ETE BRI+ | X, Al (2025b) OMETRERE D L IR L 72,
ARG CHEEFTHEORFN R T HIEZIE, 7 A AR ETOmergell X D EEFE SN
HTWZ EDHLEE/ 0/ RV DL L TWh,
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L. MEORIEEZF ML M#EEZ O L ICHOIRRE T L 2 HIFT LD TH 5,

AR T EFEORFICE T2 [FEHEIZE o TEHAVRLIES THE] Refn L7
Sanr B SO L ESE 2 b L2 T ORE  [HAFEORE ] [FEE] [H
BV TR T T8RN ] THEIL L) LA, TRRZIR) b L TEH@E LT v &
LR L7,

BFEIIBWT, 777 0P a R E AW eI S FE RIS B S [
EXANF—] ZHOPICTEETREE LD EEZTnD, HARFEGSEIZ L HHFED
FEDVIGERFRRE DL IUIES ICEBTE 2 WEBHO—213 [ f IV F—DER ]
THLHEMELH b, SHRFLYHEFZOBNTERICHT2ER21T) LEEEIH D &
FEATVD, BRI ZHED, HEFORFERIZET 2 [z frrF—]
DfFE B L O H AR E T ORFERF OFRFHF THEOELE 217> T (o

B E

REFFEIE. ] SP S HAZMRMS Bamie s 5 Fse ( JP23K12151,
RFe A, (R O BRI 2 8RR T ] ), MIoEmEi A ¥ — b3 (
JP21K19976, 1% @ AW, [ HAFERE /uR/ OREMICH T 2 E8lN2EL] ) O
B a2 372 O TY BIRTEV/ZHI O L ) EHB L LT FE 3,
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