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U DHPMM_F: High-precision Matrix Multiplication with Faithful Rounding (BFEITHFEGT v/ T
L) DIHE) U —2ZNR"— g ver, 1.00 DY —RAa— ROEfHZITV, a— ROABRZIT- 7=,

e) HEMEFERERTERERERBAKT LI ) XLOFRFK
AT DR ERAEEE o Ea—& E T3 L, DUTICEEIERIC X 3R o
AR A R, M RIT, A R ORI T, & A O F R R FERFE ST 5 BT, o
Thd, e 1 IIEHEE G MBI 2 B HOFHERER & R EERFEIZE L 72 RER O kR Th D,
Bz oA XORREICHK U, B R B 72 R T O [E A 6h 0 REREER] & bhls L TRV, Z OfER
M5, PDSYEVD Of) 1.8 (SR T, 2FEAX7 M EBERIES N 2FEAENFHREITETH DL Z L
RV VIRV
# e-1: FHARERH O L (F))

File name No. of nodes Tso1 Tyeri Tyeri/Tsol
VCNT800std 4 0.59 0.20 0.33
VCNT2000std 4 1.88 0.85 0.45
VCNT4000std 4 6.25 4.80 0.76
VCNT10000std 4 47.16 40.60 0.86
VCNT40000std 16 725.98 650.85 0.89
VCNT100000std 100 2,060.71 1,651.97 0.80
VCNT400000std 1,600 19,291.97 15,836.12 0.82
VCNT1000000std 10,000 26,705.04 20,841.42 0.78
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PRI L — G RRAUTT 2 R EERGEA S BUEFH RIS L T, A2 — RotEE T > 72, BLETD /N
—Var bt L TARLELDX, THOWRIERT v 7 A XA — RETEY YR EET T
WHDThoTen, ENbOfiliz7e< L, 7w EEZRRY PBLAS &1 ScaLAPACK @ B#4 VT
a— ReREEXELE, Z0a— Ko T, FX100 A EZERY) 2H\wT1 /—FRiz2-50 CPU
B LHEREICODE TRV TFv—T 2 Loz, £ e2id, MPL WAL /) — REERIUCIZLZ
Bty RERIED & MPI WAL, — RED 2 (512 L7235 OREEERGE 1D OFHREEH (B) Ok
Thd, /—FUIIFA LT TH->TH MPLIHIEZ 2 50 ET 52 £IC kY, 10%LL Eom# b4 EZhk
TETWDH I ENbnDd,

F* e-2: FHEEE L (7))

YA X 100,000 200,000 300,000 400,000 500,000 600,000
fEH/— R 16 64 144 256 400 576
FEEEORAE T 722 1,392 2,118 2,816 3,589 4,437
F& E OaiE 11 562 1,127 1,900 2,304 3,106 4,061

# e-3 1%, WL — RGN OBUEM 215 2 5K &S ERIERR GIElfif 2 Ko DR &2 &) 12
WL RHRREM O AR Lz, MPL SIS A 7 — RELD 2 fEICRE LTcha. ZOPEFELL T
B0, Ziux LU o —F 3@ Sav, HNL— R TR O SAE AR % 15 2 G R 2312
KRB THD,

# e-3' ITLIFHA & 5 B PRFE OO FHR IRFH]

EY 1 X 100,000 200,000 300,000 400,000 500,000 600,000
i — K 16 64 144 256 400 576
FEEEORAE T 4.97 4.98 4.99 4.74 4.58 4.46
5 ARG 1T 6.17 5.96 4.75 5.40 4.84 4.54

SRR — U AR S TR R AR ed (TR Lo, 1THI0H A X% 250,000 (ZEE L, EH 7 — N
RS % T, BN RGO FHRLIRERH] &G BEPRGE D FHRLIRE] A JE U7z, N — R TR AU B3 D IRFfE]I
600 / — RETITR L 2> TV 23, 800 / — R TIXFHEMREOEAN RSN, — T, BERILEDT
07T MITHEN A TH D20,/ — REOBINC X 5 3HEFM O FERE? 800 / — N & THER
Nic, fiFE LT, B —RFBRA L FERGEICE T HFHRFEM O I 800 / — KT 2.55 g > T
%o WL —RGRER O EIFE A KD 2 5+ HE & L RO %2 5 o CRERIECE T 23 HEOHIT 9
THHZEND, FHTRIEFICEETHD Z ENbND, 2t l /— R 4CPU 2##+T 2 EE - ~
BIZRWTH, HimatEEICH U OB RTINS ER TR TH AN IR TH 2 L 2R LTV D,

* et ITRIGHR LR EARGEDTRA 7 — U 7V Dk (/ — RS, n=250,000)

fEH — K 200 400 600 800
N — R TR 216 158 150 171
5 FE LRAIE 900 568 484 437
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te 4.16 3.59 3.22 2.55

Fo, EREFHET LY XAIZOWTC, Ogita-Rump-Oishi O &S 2 NAE R R K 2 KBS BOIE 4]
AHRAICIRE L CHREERITo7, a— RE7 R Yz PAR—LAX—VICABR LT, WREHREORL S
T BERIECAN TH D720, mREEICROTCITEME & 2 DR ERZRRICH 175 K 9 ITREHL
o BRMICIR. BIEREAREIC T 2 RN 2R ARG H L —F # Tdh 5 BLAS (Basic Linear
Algebra Subprograms)® 7y #F SR CTd 5 PBLAS %I L7-XKBEFE L —F VB TH 5 Interval
PBLAS (IPBLAS) #PBiA% L. PBLAS 28T 5 Level-1 725 Level-3 @ 9 b O FEAZ B L—F o Of1Ff
BED, b EANRFHE TH S5 PDDOT, PDGEMV, PDGEMM % & dp/L—F L O X [EIE B R & F28E L
Too TNEIEHT 2 Z LI L o T BUERARBUC BT 2B RFEAT & BB R O SRR I b,

@7aT Iy bOBERIHE

RFEREE R OV BRI Il W T, F—2 NI —7T ¢ 7 Z5F 318 (201945 A,8 A, 202043 H) B
L=, £, 77V =y a v ~OREMOTD, HEOMNBERE LITbabEETol, SHIT,
BREF SC19 (F o8 —, 20194E 11 A 1T H~22 H) OxF Ly a i8N TAT Y =7 hOJR#ZE
FHL, A7l NOREERE L, DI, 77V r—a Ul oK ORBEE#E D=9,
WEREREIZ S & fe & 156 3 o] REEEORAEST S BUERH A O EZRME~D IS ES ) GEIINRERTT, 2019 4
1130 H~12H1H) #B{#EL~,

WFFE4EE TIE, HPC BEROAFFEE 21X Uod, IRE T /L 2 U X AL &M e © ORFFeE [ CiliiE 2 LT
THW o, 7o, AFEORRERELFM L, BERSHMEITo72,

4—3. T (AREH)

EA 5 P i
] _ | #mpne LT, BREEF—LOS
o FEF—LRANZ—T e
2019/5/17 RREFRE | PRROT AT Ak & % 2 BB DB
~
EHEITO L TRRET > 7=
BEF—LNI—T | SHEREORREBKRIC DT,
2019/8/23 HREFAS ‘ o
T ey RS T S — T 1 LT BT o=,
msiE SCIO OMIEERIZE LT,
2019/11/17-22 T T | BB SC19 1= i::ﬁzwmﬁ’;;;?;éj@ ~ 'Jz_':
AU 157 hU—F R

FiRENEIT o=,

$uK— bk

5% 3 | HERFM

MESE=ZEZTHEL. 7TUTr—2a>

49

. SHEAEDERNRE | 2FOREDO-OFBERIIDL AN
2019/11/30-12/1 | —LE e
) ADCHAMEES | OMEEBZEHTEERUVERZITO
= (NVR 2019) =
SMBREEE DB R B RRI= DT
. MEF—LNI—F | o ERRORARHRECONT
2020/3/27 HELFKRE BRBELLTDI—FT4 T %o

T=o
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4—4. Eieikl

el $H2 P M THEE
DIEROZEEICET DEER
S EREHEROEME R
E AR EIBE DRI
a) MRS EIRIEM (HEE | PEEARRRTF RS BRERFH B
(REEAT = BB B E DRI TH HE
D7 FUr—S a3y T by | EREAEREF RS BRABRFH B
T 7 OBHE R URE R "E RE
it
)RR b TH ICHIF-HBE | $FHsx ARBEXS BT Al B
RIEMEREFET LT X R R
LOBRRUELE
DARZR bk TR CATEES | BXKFEALHERS RmERE 2 — &R
WS 1 T3 DBERUS Fiim #3%
MR RERGE DB
o) BEMA T ERIEA SR | PREASHIERS VAT LEIZE &%
EMERBAMT LT Y XL R RA
D%
@7OT 1y FOBREMEE | FEEAERRLFRE BRARFH B
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BIE1

RAFE 2 1

¥R % %K R OE K
Fat¥nEE | TR0 77 407 — WR~OHKE (MEROHEIITE T D HEE R
AEAT = BUEFHEE O R & E iR R ERE O8I
Y FRIEN O FRF
1. PRFICBITDHOH - RAX—HE

FRLUIHER ERE | BERERSYL | BRLUIZGAT JeFR LIy | [EN -
H. HEH - RAZ—% (FR%H) Lyl S D5
FDOH)
Verification methods | T. Ogita The 9th 2019/7/17 ESESS
for numerical linear International
algebra and Congress on
applications ([5H) Industrial and

Applied

Mathematics

(ICIAM 2019),
University of

Valencia, Spain

Accurate and T. Ogita, International 2019/9/10 [E 4%
verified solutions K. Nakajima | Conference on
of large sparse Matrix Analysis
linear systems and its
arising from 3D Applications (MAT
Poisson equation (I TRIAD 2019),
[FIE)) Liblice, Czech
Republic
Verified solutions T. Ogita, FEuropean 2019/10/2 [E 4%
of large sparse K. Nakajima | Numerical
linear systems Mathematics and
arising from 3D Advanced
Poisson equation in Applications
HPC environments ([ Conference 2019
G2 (ENUMATH 2019)

Al 1-1



, Egmond aan Zee,

The Netherlands

Verified Numerical
Computations

with HPC (HEH)

T. Ogita

3rd International
Conference on
Modern
Mathematical
Methods and High
Performance
Computing in
Science &
Technology,
Inderprastha
Engineering
College,
Ghaziabad, India

2020/1/9

Verified Numerical
Computations on

Supercomputers (M

GIY)

T. Ogita

Workshop on
Large—scale
Parallel
Numerical
Computing
Technology
(LSPANC 2020
January), RIKEN,
Kobe

2020/1/30

[N

3 ML A W=7
T AR I T Doy A
& BAHDNEERFEE
(11 5H)

AR BH, B
|,
A e

#3308 R EEPRAERT
& BB a5 D SR
EA~DJE BT TS
2 (NVR 2019), &

i

2019/11/30

[N

Verification method
for sparse least

squares problems (H

GIEY)

A.

Minamihata

The 38th JSST
Annual
International
Conference on
Simulation

Technology

2019/11/5

[N
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A note on A. International 2019/9/10 [E 7+
verification methods | Minamihata, | Conference on
for sparse non-— T. Ogita, Matrix Analysis
symmetric linear S. Oishi and its
systems ([18H) Applications
HRERATAN AR5 L | P 1S, | ARG | 2019/9/4 =
FLOMNL OGRS | KHE U, | 20194RE F
KT DREERGET 8 | KA tE—
TR R D ELAE A HE
(A 88)
BATH VRS L T D0 | rdi PESL | SE3E RSEEGRAESST | 2019/11/30 | AN
/N SR RE O RS EEARFIE EHEFH R D 2R
i E BB RE IOV A~ OISR
T (PE) 2 (NVR 2019), &
fax
fii ZNewtontE OWCRIE | BIMR 2K, | 3 KEEEGRAESS | 2019/11/30 | EIA
HINO IR ke | PR R EHEFH R D 2R
KOMREOREEELRAENS & FEA~DIE FRFFESR
Hleatfis () 2 (NVR 2019), &
fax
An operator matrix K. Sekine, Numerical methods | 2019/9/2 EN
expression to the M. T. for spectral
solution of linear Nakao, S. problems: theory
operator equations Oishi and applications,
in Banach space and RIMS
its application (H
)
WERINT—RUSHFRME | HIAR REZE | Z83[A] FEEEGRAERT | 2019/12/1 =P
RO BB DR B (RECNRES
FEORGIESS & —HAE Y FeERaNRINN e i S
(R 8 2 (NVR 2019), &
fax
Constructive error K. The 9th 2019/7 [E 4+
analysis of a full- Hashimoto, International
discrete finite T. Kimura, Congress on

element method for

Industrial and

Al 1-3




the heat equation T. Applied
(B EA) Minamoto, Mathematics
M. T. Nakao | (ICIAM 2019),
University of
Valencia, Spain
H'1.0 BBOEAZAZEH | KT AAECEES K | 2019/9 [N
RIS KRI T D20k D | P B BaRE, @IRK
AR AR D BEEIS | AR A %
SWT (AEA) HRFEZ
MERTTREAORERIE | AR 05 | H30E FEEERGERS | 2019/11 [
B 2D | B R EHEFH R D 2R
FHRAEMEICOWT | R R | OISR
(F88) 2 (NVR 2019), &
fax
MR IR GO | fEAILER 24| fFH - B | 2019/12 [N
eI o8l | PREZ R (BIC) v R
HIRRREE (AER) U A, JUNREE
(AR GV DS
FRIEAFEOL AN | K TFRE AABFRFER, 2020/3 [N
Mo H DL | TEER M H AR BRI A
TER R OIS | FRREZE ¥ N A
WT (RE)
High Performance AR TE=EN KE e T RNT 2020/11/17 [E 4%
Accuracy Assurance 3k HE S on— (EREE
Toward to SC19
Supercomputer Fugaku
(RAH—)
REEEPRAEST S HAERHSE | AZETE, | RFRICTHEE RS | 2020/12/12 | [EIA
7477V O@EMICE | AREM, | 2019FEFERKE,
T (HEH) AR fa ] v
JRM LA
RS
K=
Performance AR International 2020/1/15 FEN
Evaluation of AR ESEN Conference on

Accurate Matrix—

High Performance
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matrix

REHEL

Computing in

Multiplications on KT Asia-Pacific
GPU Using Sparse Region
Matrix (HPCAsia2020), #&
Multiplications (&~ [ T
AL =)
High-Performance T. Terao Messe Frankfurt 2019/6/19 [E 7+
Computing of Thin QR | K. Ozaki (ISC19)
Decomposition on T. Ogita
Parallel Systems (i~
AL =)
AITALERAT & Cholesky SPR WIS | AR R TR 2019/7/25 =
WR7 VY AL XD | R JEA (SWoPP2019)
JEH (H8H) AR R
Preconditioned T. Terao Liblice, Czech 2019/09/08- | E4#+
Choleskey QR K. Ozaki Republic 13
algorithms in an T. Ogita (MatTriad2019)
oblique inner
product (HEH)
FRPATHIOZFAME | S5 Wi | ri— hR— 2019/11/30 | EN
(ST OREERREE S | R A | v, &fer (BE3E]
X~ (REH) | 2KH Bl i BEPRRIER) & fE

RO FEME~D

JERFTESER)
Upper bound of K. Ozaki Taipei 2019/12/19 E 4+
maximum norm of International
inverse matrix in Convention Center
test set and its (APCOM2019)
application (EAH)
Verified Numerical T. Terao Hyatt Regency 2020/02/15 E 4+
Computations for K. Ozaki Seattle (SIAM
Eigenvalue Problems T. Ogita PP20)

on Large—Scale
Parallel Systems (M
GIEY)
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ok - RS

SSIDRAT BT

el L 7= 5@ REHERL | BRLUIEH FEERL

(FEREH) (R0 - MEEEA) TWEH | -
AN
il

Tterative T. Ogita, Japan Journal of Industrial 2019/10 | [E4+

refinement for | K. Aishima and Applied Mathematics, Vol.

symmetric 36, Issue 2 (2019), pp. 435-

eigenvalue 459.

decomposition

IT: clustered

eigenvalues

An improved Y. Japan Journal of Industrial 2019/7 | B4k

method for Watanabe, and Applied Mathematics, Vol.

verifying the T. 36, Issue 2 (2019), pp. 407-

existence and Kinoshita, 420.

bounds of the | M. T. Nakao

inverse of

second—order

linear

elliptic

operators

mapping to

dual space

Constructive K. Japan Journal of Industrial 2019/9 | B4+

error analysis | Hashimoto, and Applied Mathematics, Vol.

of a full T. Kimura, 36, Issue 2 (2019), pp. 777-

discrete T. 790.

finite element | Minamoto,

method for the | M.T. Nakao

heat equations

Colony T. Tanaka, Proceedings of the 2019 IEEE 2019/5 | E4k

Fingerprinting | A. Kogiso, International Symposium on

— a Novel Y. Maeda, Circuits and Systems, pp. 1-5.

Method for T.

Discrimination | Matsunaga

A 1-6




of Food—

Contaminating
Microorganisms
Based on
Bioimage
Informatics
Rapid Y. Maeda, Biosensors and Bioelectronics, | 2019/12 | [E4}
Discrimination | Y. Volume 146, Article 111747
of Fungal Sugiyama,
Species by the | T.-K. Lim,
Colony M. Harada,
Fingerprinting | T. Yoshino,
T.
Matsunaga,
T. Tanaka
LU-Cholesky QR | T. Terao, Parallel Computing, 92 (2020), | 2019/10 | E4}%
algorithms for | K. 0Ozaki, Article 102571
thin QR T. Ogita
decomposition
An a T. Hoshi, Journal of Computational and 2020/2 | E&k
posteriori T. Ogita, Applied Mathematics
verification K. Ozaki,
method for T. Terao
generalized
real—-symmetric
eigenvalue
problems in
large—scale
electronic
state
calculations
Tterative T. Ogita, Journal of Computational and 2019/10 | E4+
refinement for | K. Aishima Applied Mathematics, 369

singular value
decomposition

based on

(2020), Article 112512.

A 1-1




matrix

multiplication

Reproducible D. Lecture Notes in Computer 2020/3 | [E4+
BLAS routines | Mukunoki, Science, 12043 (2020), pp.

with tunable T. Ogita, 516-527.

accuracy using | K. Ozaki

Ozaki scheme

for many-core

architectures

Modified error | A. Journal of Computational and 2019/11 | B4+
bounds for Minamihata, Applied Mathematics, 369

approximate T. Ogita, (2020), Article 112546.

solutions of S. M. Rump,

dense linear S. Oishi

systems

Performance D. Journal of Computational and 2020/1 | E4k
and energy Mukunoki, Applied Mathematics, 372

consumption of | T. Ogita (2020), Article 112701.

accurate and
mixed—
precision
linear algebra
kernels on

GPUs
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(3) HEE « B SFUDEI oottt ettt s aeaen 3
(4) FEDFEBRA~DOW BN, FEEERICBT ARV I 2 b— g VOME ST ... 4
(5) TR TTETWVWHIZE, RADN ] TRTFIZTERNI L e 4
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1.
(1) BO - E=

SR

<>

AWFFERRETIE, RA D (5] BT ANA R T =< A« arEa—T 4 702 TEE] Off
ARTATEAL, ELWEERREZGD Ok b SRR RBER A MET 2 ETHDH LW H X
—R—=a Y Ea—Z O LWV BEEET, T DD T~ — 7 OFRE & N T 5,
AHFTE T N—T12 K> T E T SN T & AR 22 BUEFH L T H 2 PR O @ Hs (R
AEERT T — 7 UV —BHEEZ WD & RA L ] 1Z8WT, HPMICELWEREBREGD 2 L
MERBICATREE 722, ZAUCL > T [A—="—a B2 —F TLIARVE S Z & DTERUVERHE
FEHR AN L LR s, FHEOBERRICER L TR Z EDNRETH - - fkix 2l 29
D ENTE HlEMERHEREZAIRT 5, /2, 2O X5 2ElEMEREHFEREICB VT, BER
AEZBHFRY - #BREEROH D BRI ER 0T 7Y r—va SZEHA L. TORMWEERT,

<FEAH >

AWFFERED BEL, AA S R AZRWT, KENRIES U EBRE ZHANICR LD KO
IRBEMERERT RIERBI AT 5 2 L THhH D, BIRMICIE, AR N TR TEITSN DR Ay 2
2 b—va BT, BEFHEIC L DFEREOMENMREIND Z LICkoT, ¥YIalb—va
YA T ZADMBE AN LS, S OICBESNOBRNIEAET D AR AT D 2 LN REE e D,
Thbb, AFFEHEEOBITIR, ANZL L TAERTE DS OMEICERT D,

7= & 2, EERCE T HAHECHEREZEDOTZDOFHA LT I 2 b—1 g 0, HESD
B2 EDORE I 2 b—ra id, BRIZESTHRR TERAIITON TV D2, FHHRFRAEDOB R
MOEREERY I a2l —2a rOFEBRE L TWAHITERETH D, Zhid, FEEICE > TREDS
L@z 55 2 L L0 b, TOEBFOMREDIE D BT D NICHEENSHEERZLELE T, &
BEZOLNTEY, TR EEREHESHOFHR THLINO TH D, FEEE. THUL 1990 FA0E TITFE
Th o7y AWFFE T /L—7"7038 2000 4R B I D $rV T & 7o s C I R 200 EEIRGERT & BB E A
R T —7 ) —FEHIHE S BREREAEEEZ -2 L LT, 4. RA DL [ iI2koT, 20
WA DM DRHINBE LTV D, Thbb, RA L 5] ICBWT, Edlk s Sl EEEZMA Lz
FBEPERERT R BRBE DA 2 U BT Tl 5 2 &1k, A— "—a v Vo — X |CEWEHRE 72
5L, BBEOEWEEEANN 12 ERNIMORT Z L1 D,

KRB AEF 21T 5 WMERERH A B IC B W TR, MO KB LI o CTRHERZENRE LT
KR, TS H%, RERMEL - TL D, &z E, FHHEEETERENICAHV GRS 322 By K
DOVFEYNERTER T, 100 JTIRICFRE OFATHIRMIE IR U TR E 2175 & A &I
HBH R TRELTVWRIBE TH o7& LThH, RREMITORR) S HEERINTIT 1 T HIEL < 7220
L O MFBERERN/EGOND Z NS hoTWND, £io, FHRBEOH R RIEZ T T, HEOR
S DEMHE LTITANC R EN 5720, MBEB S PERETHUL, L0 /BRORBEIZI W T
LERODLMERLNRL D, ZOX DI, FREAFEOEEED L ZERT D L O e@mtErgitH
DFFEHE, BEICRAEZ A2 >odh 5,

DX RIRDUTIN T, AWFFERBIC & - TIRET 2 L 5 7e, THE) oM EA S - Etkne

s 2—1



FHRERETIE, BUE, RO L ZICHFELRVB D TH DT, ZOEBUIMD TA 237 bRE L,

M FUCETE D2V E B E A Ff O R ——a v B a—4] & [tRZ Y — F LTV EREEZ -
BAEGHRIE) oG % B & T 2 ABRRE O BER DY SPERBFH R 40 B K O B IRAE A & E i1 5 5
TIZENWTHRZ ) =T 20D LR LITHONTH S,

EHIT, Ok ) RBEMEEHEREE -2 L LT, ERARICB T D3 HEAEICER LA
DR (T 7V r— 3 v) WCARBIERENISH S NS Z L2k o> T, RAYIOMERESAIH S
D ENREEND, ZTOX D RBEKNRT TV r—va DR E LT, FEDERES IO
Jod LR L. BETWEEIRICBIN D KHEL E AR W TR EE RIS & BB R N BUFAIC
ELWHEREZ L2 5 Z L OFIMEEZRT, L0 BRI, REKRBET 5 2 L1 & - TEAHER
BDNESE L L, BEAENERE L CHBECE el 2560 H 5, HEN GMEFEM) i, B
EZDEECE/20 S Z L
- [EAEOENETE 2 FFE TE RV,
< EHEEAEICKHS T D EA R MVEREER S GHETETWLARN,

LWnH L ThD, W GHEWERTH) IIZUL T OMBERRET L,
- EAEOESILE S TR OB T ORBICKHIST 720, FAEOENESE % FfE CX T E AV R

Xy v 7 EELIFHETE RN,

- [EHARZ MUVIEES T OB TIREDOEEBBIEICKIIS T 5720, EARZ MBRIELFRETE 20

L. WHEOBTIREEZELSEETERY,

FThebbh, LR bMEOYMEEZRES TIMBEL T LE D ATREMENR S 5, WEREZEAT S &,
ZOEIRBREEVWEZICZENTE, 61, FliE (FAHE, BAEX7 by) OREZ8E L CH
FEODBEEZ KNS HEDZENTXLREELRDH D,

AR5 % TR 2 I 0 a1, PRIBEAEOSEENS TERholzl LTH, &k LT
FEAEEENENGALH DD, Fx BT RE LTV D ETHHERETIL, ThnSRKapE
ERIETHERS D, AR, BT HFRCHL ESETRFETHY . ZHUTERNRT 1 AR
FOKEMEL 725 B2, @ROEROME) 2T 57200 E %,

(2) HRFAEAR

< W >

LI OWFFERE%E 2 Fhti 9™ %,

S PERE R SR BRITE 1] VRS BE ORAEAS & BUE R T IE O P

S PERERH R BRI 1 s EE R R BT v 2 ) X A DB S

ARA N TR ST 7R BEARGEART S BERHR T v =Y X L OB % e ONFESE

ARA N TR ST 7B EPERERIE R R 7 A 77 U OB e OV PERE FEAE H L D B 38
TV = ar Y7 by =T Ok ORE REE L

A

<FEAH>
B R TIE, WEREBOFKAM TR 21TV, S 612, Kz s LT stk
RERHTRBRBE A RS BE R AN & BUERTFRIEDOBZE ) 217 9 BARRIZIE, N — R GHRA [EA BRI,

s 2—2



R EAERTRE S ORI A H0Ic . s rERE R BREL M) T oD R FE 700 BE RGIEAT & S G105 2 Br 38
T 5, £, BEMERREHRE T A 77 V0T A 2179,

BRHKRE TR, SEEOMAZFLE LT RA N TR AT IS ERGEA E i3 R 7 v =2
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