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The knot concordance group and Heegaard Floer homology

Kouki SATO?

Abstract

In this paper, we review the author’s recent work on the knot concordance group and Heegaard Floer

homology.

1. &

FOHI Y a =XV ARIE, BT EWGE
DARERMNCER LG 2O/, KoL MR
V- DR EMEZ KRBT S L U THERICHE S
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Ziil-d 22 THB. Ko, K BT7TAY MY I TH
HEFWSMCAYI—KVNED, TAY FE—
MNOFEINDIEMT =27 ADHDIAA A IZIEE
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1969 12 Levine 1&F OMRBEOMEE 2 AL 7=, Z
T T Caig &1, BREGE 17520 5 5 [H E B
REImEE MG LTHNAZRBMWIYI—F VR
BriiZnsd7—~LEHTH5.

EIHE 2.1 (Levine [6]) % n > 21U T,

on {{0}

CAlg (n .

(n : 1850
T

U R

2) Department of Mathematics




fEOHa v a—4% v AL Heegaard Floer "k €T ¥ —
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Positive solutions for a semi-linear elliptic equation on metric graphs

Masataka SHIBATAV

Abstract

In this paper, we consider semi-linear elliptic equation —s2Au + u = u” on metric graphs. We study the asymptotic behavior of

least energy solutions as € — 0 and discuss the multiplicity of positive solutions.

1. FEABEARAREXORE L EEY

1.1 FRmrEmRAEN
ANV w7 7T 7 LRI R RIS 00
R R AR B 0N, AFEOHBTH 5. AETIE, BifE
L7 B A AR RE I W T, BT D5 A4
Y5,
WROFTEREEZD.
—2Au+u=u”inQ, wu=0ondQ. (1)

Z 2T, ulIRIMOIEAERIEL, AT Laplacian, N > 1, Q
X RN OfElk, 0Q 13 Q OEERTESLD, p> 113525
NIER, e IFIEDORT A—=2L3%5. AHEiTIEQ &
C Dirichlet AR u = 0 238973, Newmann AR5
Ouu =0 ZIRT T EHE. T 2T, IFTFEFUTBT D5+
MEEMITHD. 728, u WADKRHIuP BEHRIN
PRV, wP % |u|Plu \IZERD B UL u DA THERS
oD, Lk, uP 1 X u|]Plu OKELET 5.

ST, AT 2 BOBHEURM S TATH S, £ L
T, AL u (2B L THME Tl eV o TR 5
Bo—fEThHY, —FEER 2 MO OEIHIE TH
HOT, P#E  (semi-linear) FEMTURM S TR
IR AR & FEEN T D . (DI =
T T — R SO IEBO FE A D R T e
KOEFMRI T ~xHRA L LChEh s, BE
TR DOROHEECME 2T~ 5 ETH, X(D) DO
WIAHATHL. 51T, IEIBEH P 2 10 —fAI78
B f (u) ~EE LTV, SHOREE 22 AR AR
2B L7 0 4, B 270 b IER I L0,

1.2 ENHEE

MO THIL, eI b, L
UMD, IERIEIE uP OB XY, fROREIL XY
B2, ZOEEEZTIND L) OB KREHT
TH5H. £, u= 01 FR)DOETHSH. ZHITHBPMRL
FEELD . MK, Z LS OfE GERBIfR) HFET D0
ED D E 72 % . FEBFIFRORERT I3 % 72 5750
BDHN, T T TIIEREE RO EERNT 5.
EEEZIT 572012, LU, N 2 30EEICIE, 1< p <
(N +2)/(N -2) ZE L TH< . Sobolev 2] Hj (Q) %
BAT D120, RO NV LEEEZD.

lul = \/ fg V02 + 42 (x) d. @)

D NVATHEE CY(Q) 7t LIz bDz Hy(Q) &
T4, B, CP(Q) 1, Q LTEHR SN THEA=
VY N THLBEBEROESETH S, BRRIGIZEN
E, u € HY(Q) 1E, u & 20555 (BRI ER T
W) dui=1,..., N) 75 2 Fer[FES) C, PEak S Bk
Tu ) Dirichlet BE -t 2729 LW D) Z L 2Bk 5.
HJ(Q) IZ Hilbert 22 T v, LB 1 : HJ(Q) - R %

1 1
I(Lt):—/82|Vu|2+u2dx——/|u|p+1dx )
2 Ie) p+1 Ie)

TEDD &, p DIE & Sobolev DIRDIALEEIZL Y,
113 CH OB E 72D, 2 LT, u ¥ 1 DRSS, S
F0, () =07201%, u PR DFEE 725 Z LAVRYE
5. BWiiziu, (1) I @ Euler-Lagrange 2 &
3%, ZoOXNZ, NBEEORRR L L TR0
FEfTT ong L&, TRAITEMEEER> L ).

1.3 JEBHRfEDTFE
ST, LB TR T 22 E ORI T H D7D, T D
75 7 BARIICEL Z IR TH DN, kDX H 7

1) BeER
1) Department of Mathematics




AN v 77T 7 EONIAE R AL O AL

RIUT T2 > TND Z EHAVRED.

1(0) =0, “4)
I(u) > pif ||lu]| = o, )
I(e) <0, |le||>46. (6)

TIT, IEEHS, p R, e € HY(Q) 11D £ RATHL.

I(w) Z5TulZB T 5m3E e 2 Licd5. K@)
ERXG)ED, HEBR0THD u=00Y %, mxsLlE
DOILAEY PHA TS, K(6)1F, u = 051U Az 725%
SOBFTu=e TIIFEmINOLUTERSTNDH I LER
LTW5.

I Cu=00bu=eEFTEDLIHZDOL— T, H
KB 2T LDy BT D A— b EROITS. T3
&, ZON— MR T—FEL DGR VbD S TR 12
Y, FZIX T ORISR,

Z DB 2 FIHCFHINE4{ kS h, 2O X HIZ LT
B DEE S & R D B J515E1E, Antonio Ambrosetti, Paul
H. Rabinowitz 25(Z X > CHEL S, RO (mountain
pass theory) & L CHfj S4172.20.22) = 5 L CHERR L 72
7w 1%, MEENS I(u) 2 p > 0 27292 EAVRED
DT, FEAPRIC > TNWDZ L bbb,

L (IZBNT, ORI Z > THEER L7-fifi, £TC
OFIFEFRO P TR NF— [ ZHR/NILTNDHZ R
HMHENTND., ELTC, WV fflidm/hm L ¥—
fif EFHIIND.

RO ZE 5 Z & T, Q BNAREERC2ZEM RN ©
LA ROFIEIVRE D . — 5T, Q NI IR
DAL, FEAARERFRDFE L2 & Vo TR
859 DFY, FROFERIEAFE & SR ORI I X
RIR® Y, &5V o iy bR R o TN D, &
HIZ, RO E TR S W= HiE20 265 &, Q VA SE
WEOYAIC, FIEEENEREH S & D Z L AR
ZEbHkS. FRERAER LI VEEEAR LIZY L
TeSr AT, EORREMRDERIIR D 0280 D DIE, £ Dtk
HE RSN TEY, AR R 5+
REEFRD—oTh D.

1.4 fEOEHIEE

ATETCIEA R (RRlChy e VX —ff) DFEET S
EWVD T EEIRARIER, TIUTHIFEER CTH O D,
BONIIRRED XS R TH DTN B2, Wei-
Ming Ni, EARIE, —EHOMFZEICIDIZ L 5T, /8T 2 —
X g DNS L 72 % & & Ol )V — RO 8 %
G LTe, ZOWFRICHT S, LAk, Rz 2okl
RSB, FROWRTFB ORI STz,
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5 OAF5EIE Neumann SRS 2 IRET H LD THDHD
T, 2T, ZOHBOWYEEDO—D2TH 5, Wei-Ming Ni,
Juncheng Wei | X 2 #ER IO Z4E03 5.
QEARELE L, Ke> 01Tk LT, Fyhmpr¥—
R u, E95. u 13Q ETEFETHY, u, METH
MUE —u, bIECTHDHDT, ug > 0 Z20E LTIk
b, oI, FEEIRTH D Z & &, AT
O—fGm (R ZHW5E, Q ECTu, >0&72
HZEHD. DFED  u I TIEERETH S.
FROWIUTZBN RIS 5 EE AR, HE

—A®+¢:ﬂwﬁnRNw¥m D(x) =0 7

DIEEfF® Th 5. fFEATHEIL CHLRXViFTH D
DT, FURCRKNIEZ IS X 5 CIERYE L TR &, fjix
BRI R CME— DT ET 5 Z L VBT 5,10 13)

ue OMWHBITHFENL, IRD K H 12725, 18)

o K> 0K LT, ug lIME—D DRI S x, ZFFO.

e limg qug(ey+x.) =®(y). 2FEY, u, ZHEENZA
=)V UE, R(T)O—Eff @ 1I2r5<. L
Tous ()T O((x —xp)/e) THEELENS.

o (W LEFINIEEIL) x, = x9 (e > 0) &5
L 97 x0 € QIMFEL, xo (TR 0Q 7 5 D FREN
WRERDHEIRHATND.

Sz D L,

e e MTH/INENE XL, ug 1T xg IEFT DRSS
RO Iz > TN D,

e > 0D EE, x, [THIKQ O KPHEEEROHL X0 12
W TNL .

EWVWH LD, OFED, IRORHETRER L7z u, 12
LT, e — 0 CTDu, OWTZEEHNCET D IHERNE LN,
ZNHIE, & OEY)R A — VA HSCHEIR ORI 7ot
HIEKGF L TDD Z ERH LT

AThH, Bix R HRERICR W T, SROIRED,
EDX ) RERTHIENTODENEHLMNITDH T &
X, BT —< Il > TWAh. ZL T e 0DED
V2, 5D RT A —2 DIGIRE B 2 5 &\ DI, A%
REFEED—DOTH 5.

2. AMYVYTSTLEDOMRE

21 ARYwHT52

7T 7LD, Xy NU—=ZROLDOEGYEL
TS THD. AR TEROIA NI v I 7T 7L 0
2 DI, RIS Z21E, FORKE LR Ehs Xk 57
777D ETHD. JVFEEL I, ROEMENTZT G
EEZD.




AN v 77T 7 EONIAE R AL O AL

s GITTER LD BRSNS, G DTEREROES %
V, G DUEKRDOEEE E LB<.

«Billec EZ%, F&t(e) € (0,00] DX [0,£(e)] c R
LIR—HIT%. t(e) = co DI, HEHE [0, 00) & [Fl—
T 5.

s %ille € ElX, 2 ODIEAEDRNTND, 72751, e
DREEMROYE (Fig.1 0l eg) 1, 1 DOTHRIZ D
NWoTND LTS,

Fig.1 An example of metric graphs

ARTIE, WIZREIET 5.
o G DU, THEOBITATRTH 5.
s GILERETHD. DFEY, GOETOIEM - WIEO7%
NoTND,
77 7T A HEEE VO OEALTEL .
o W3 CTEACd 5 L D 703l (Fig. 1 O es) &
N—T LIRS,
e BTEER Yy € VIZOWT, v ZUiE ET DD % v D
WELEFER, degy TFET. 7272 L, —T12o0TIT,
1 ODONV—FTURH 2 D43 & LTHAS. (Fig. 1T
degvy =5.)
cdegv=1&L7ATHR (7 7OMIIHDHTER) v &K
% Vona THRT.
cdegv >3 LRDIEMS (VT 7ONEICHDHIER) v 4
K% Viny THT.
ZIT, TRTOEL vIZOWTdegy # 2 20E L TW
5. degv =2 LR BIES Y BRHLEE, v FIVERE ,vIC
DRPOTND 2D0DW%E 1 DIZEEDIZA N v I T
F7%G LT DL, ARMOREIZBNTL, G LoFE
KofiRL G EOFHEAOITERITRIST 5. 15T,
Z DORE TR DL,

22 A RYWY TS T LOMRERE

ANV w7 777 ETCMSHREEB X D &I if5E
X, BRSO R L 2 DIEE L SN TN DI,
AA DT =< IBIEOMS HFETh o7z, —F, &
B OMD TR E A N v I 7T 7 ETEXD
L2 < 72 3ND L9 >TEY, XK(HEA R v
7757 ETEZ LS, ZOELOME LIS
TS 1-3),5-8), 14-15), 19)

728, Y R2 R RS NTHRy hT—20RI2D7%
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D3 TAIOVEIR TR AR A Z 2 5 &, H
WOKESH 0 NTESTTMRE LTA N v 7 757 |
DFEN B B, AVOBRLR DB LN ->T
AV

AETIE, AN w2757 G ETRO)EERIET
5. BEOD, 35D ey, e9,e3 ZFFH, FNHN—D
DIEH vg TORMN D TORN>TNDETTT7 YFETT
7) EGELTERD.

V2

€2

Vo Vi

€1
es
V3

Fig,2 a Y-shaped metric graph

Fie{l,2,34 2oV, We; 1ITRE 6 O [0, 6] &1F
—HRLE I, JERE O O mHTER vo (TR U, JEAE €; O s
THS v; ERIRLTWD. K ey EORMBEEE uf L95
L, EZ QDD FRENIRD X D107 %.

-2 +u' = ()P on (0,4) (i=1,2,3),
u'(0) = u?(0) = u?(0),

(")’ (0) + (u?)"(0) + (u®)’(0) = 0,

ul (61) = u?(ty) = u(l3) = 0.

INB AT TR DM u = (ub, u?,ud) DERE R
5. 22T, KOIZBWT, 117, #8 ETHEA%
iz LCTWA Z &, 29T BIFTER vo 12331 DFARODE R,
34T EIZTES vo 128 B Kirchhoff 554 & BRI 5 544,
44TRIX Y T 7 DT D Dirichlet BERSA: 2 £ LT 5.
X007 T 71280 T, 0 ETHEREM- L,
WHEBDTERL v € Viny TlEadfett & Kirchhoff 454 &1 7=
L, 525 v € Vepa Tl Dirichlet BER S 206724 L9
FEOEM TR E D,

— RN LIRS, RETTERS K 912, R (®)
IR BRZRRRE T2 L, BotiEN o805 50T
H5.

®)

23 ENEE

FAERAE RN D012, EofEzEAL k<.
EP AN w7 7T 7 G EOBMZER HY(G) % E%
5. fHHEOTZD, MiffiE MU G YT/ 7 7L L, k%
et u = (ul,u? ud) 2% Hé(G) <.

cul e HY(0,6) (i=1,2,3),

* u! (0) = u?(0) = u?(0),

cut(6r) = u?(b2) = u(L3) = 0.
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ZZTHY0,6) 1, [0,6] OB Y T, u & F 055y
M2FAFE Y &0 DbDOEERTH S, — i (Sobolev D
HOIALER) (2& 0, HY(0,6) \ZET 25U, [0,4]
LTCHGETHD. Wo T, 004 TOMEMNEREES. *
72, 24T BIZ vo TOMERHE, 317 H 1308 TP Dirichlet 5%
REMEERTD. T LT ROLIC/ NVLEEDD
&, H}(G) I3 Hilbert Z2[#] & 72 % .

3 &
- V12 4 ()2 dx.
lul Z;/O i) [2 + (ui)? dx ©)

WIZILRE% T, %

3 & ) )
Ia(”):Z(%L 8|(ul)/|2+é(u1)2dx
i=1

1 b sl
G ), dx)

ELTEDD L, I 1TH)(G) Lo CH kB L 720, &
BIT, I'(u) =0 &85 u (IO T EQ)DfE L 72
DT ENDND. R, BEEROBREIZB W T, vg TD
Kirchhoff 13 E LT 57, Kirchhoff §:F1%, &4y
&S AIRITED N D FFIC 72> T D,

(10)

24 REELORRE

FAER AR ARDENC, FHEED 7280, KR EOREIZ U
TS, 23T, A N) w7 7T TR L OO OIRT
RSN TWABEETH 5.

EX2ADORME (-0,0) L35 L, E25HENT

—2u” +u=uP on (=,€), u(xf)=0

Th o, Bk L IEOMEE WD &, K e > 01Zxf L
TR ue DR L, ZAUTIEfEfE S L TRV,

BT, ZOHBEXOEEMITME—> LFEEET,
ue [FHEBI TR CTRANMEZIND Z ERAH LTV D.
F7o, BBFOR<HOGNETIEIZEY, e 50 DL X,
ug(x) 1 d(x/e) THREINDZ EHMND. T, @
EE1HI TR bDO LR (/LN =1) R LOFHE
NO—EIEEFETH L.

FLOBHE, ROLIITD.

o (EfEfRO—EM) 45 & > 0 CIEEMET—2 L2720,
o (WRIZEED) e AVNEWE XL, IEEfR u, (XXEOF
DN 2 A ZAROFFIZ I > T 5.

3. EHER
3.1 BINIRILF—REOEHEEE)

CEYFTITT77LT5D. &L, EOED,GD3D
DOPDOEZIN {1 >l > {3 Lo TWDEIRET D, &
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S LIROMBEE VWD &, K e > 01K LT, b=
FNF—fRu, PEEL, ZAUTEF SO TEERFE L
TRV, u, De— 0IZBT DEMEZEENHOVTE, KD
FERBBFLN TN D12
EHE 316> 0D/ SWVIRE, IRDSKALT .

o U VIR x o B 1 O F.

o MR xg T ey HITHD.

¢ limeul(ey +xe) = ®(y).

o limg 042 (x) = limg o u3(x) = 0.

s e = 0DEE, xo 1 Teg DHFNIERT .

B, WD TIE, IRk 7 T 7T, £72, Neu-
mann BE SR ORFIC S, ST ARERBZE LN TN S,

FROFEERIZEY , /0 xBTS
ANRATROMGE T2 D, ZHUE, TRETERURMT
D, —HT, AL 7 OMEIZHOWTIE, e = 0 Txg i
e1 DFLNTPERLTWD. 5 1 HOFERTIE, A A2
DONEEITESR O O b2 805 2 & Th o
72, A RNY v 757 BT, BRI TRLS, NEO
TR vo 205 DHEES AL D K9 2R T
HZ NN, LT, 2TOELANS DA RK
LR L LT, Fig3 X912, A3 71 3—FEWV
ey ODHLNIEFRLTNS.

Fig,3 aleast energy solution u .

32 BALIEEROEFEE

AT Tk R 7= e/ o RV X — R OWHT BN & 5 2 5
&L 3UDOREENFE L L BWTHIUL, oL 4 HA0E
RS> TWAEINZEZS. 2D enb, oL H
LHOTIERVNEHERTE D, FHEE, AN I TT7
DIGRITIE U T, ZROEERENTFATET D Z EInE 5.
GCZEEIERUYFI T 74D L, MRS 52D
FEI3.2e > 0035/ S VI, RO 4 DO EEREDMFAE
T5.

10 e; DHUATTIZENT 5 A 3A 7 AROfE.

(i=1,2,3)

o JHSR vo IZEEHT 2 231 ZROfE.

7B, DT, LB T T T L BRSO
ENELNTWD. KEOHA, EEfifT—& Tho
72DT, 77 7 ORBEE L CEEMENZHEL T
DI EDRND.




AN v 77T 7 EONIAE R AL O AL

3.3 FEBADAE
RIEW 32 5 2 e R L THT 9.
Nehari ZARIK & FE XL DS
Ne ={u e Hy(G)\ {0}; I'(w)u = 0} (11)

BHANTD. N, ECO I, OBFAIL, HY(G) EoFEEH
IR LT D T LN BGRE D DinD.
Ne ZRWTER SN D F/hm R/ ¥ —

FDI=DIZ,

s = ulenl\i 1s(u) (12)

WKL, BTt~ Ru (X 1 (ue) = op 72T
TERHLNTND. SR UL, B/ —fE
IEN, ED I, OF/NRIZHRS> TS,

B<HBNTTECLY, u, ZWEYNTAr—V 28 L
TR @ IR T5 2 &0, limegos =0 E72D 2
ERED. ZIT, o IO NLEEHERTHS. I
WX, ue 3, up OFKRE x o \ZHEFT D 231 ZIROARIZ
RoTWNWDLZ EEFRLTWVD.,

IBIT, o, DRSO TH D (12) LiEb) 727 A M
BaMNT, o O ENBDOFHEZRFT, xo PIORT 5 5
DOIEHE FANTIRITT 5 2 & T, 0 O F0N5 OFHfi %15
D AERE LT, L0FE LWL LR

Os =0 +exp (—Q.aﬁ(l+o(1))) (g —>0) (13)

DSEDI, x o ONLENZPET D@05, 22T, A3l
126 D3 BDINDEDH, BVIAOHRIITER L2 5H
TRVF—PELS 2D EZERL TS, 228, #EL
WX =3l 1G53 T, A N w7 7T 72
IS U A ETH D, 2D X 9 UTER 3.1 15GEE
HEn5.

RIT, 32 OFFAICHOWTIRRS,. £, o
DT 2 L5 RO DN T, LT 13k
ELTHBNTWDREEHWS &, BRI TE 5.
Z 2T, THR vo I[P DO IE A IR~ 5.

IROMREIZ LV, 1. ORVINGDS 2 DHIUE, 1. DERSE
MR EIE R S 700) BN 1 DL EFET D, Lo
T2 D. BT, e DHINIEFT L (| =
1,2,3) &\ 9 DI, B IITIE, N, LT 1, ORvNEIS
RoTWDEIICRZD. E-TC, et LTIE, N, L
TIROMEZE ZIXE . L LR, ZnEgiEe
LSRR LT w, DEDE IR LD TH DDA
THHDT, ZDwe \ZOWT b, W28 2 9% 24
FERdHDH. F72, Nehari ZERIK L CIROFEEZ 5 72D
DOFEXELLATIHDTH, AN v I 7T 7ITRL
T2 LRPME L7025,
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34 SREROFE

TNETIE, EEMICHGERK ST, EO XD REn
THET DDONERHNTRED, PFEEET 5L ED T,
eMT/INSNWE XL, ED XD IBBEIFET DD, 4
TOREDIET D L) DN, SH%OFEO—>TH 5.
F 7=, Flix ORIEEROTFE SR 2 A5 A e
ANV I IT5T ETEZ, ROFECHE &2FH~D &
WO DX, KLY RERIFET—~ThD.
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Synthesis and Application of Complementary Double-Helical Asymmetric Catalysts

Daisuke TAURAD

Abstract

In this work, optically-active complementary double helices bearing the chiral or achiral Co(II)-salen catalyst and achiral

bifunctional organocatalyst units in the middle were found to catalyze the asymmetric nitro-aldol (Henry) and direct aldol

reactions.

1. [ Eﬁ

ARETIE, DNAREHEN, 2=—7R"HLEA
oY v 7 AREEETER L, AAEEhOHER L
BRRIR 72 EEOBREZ B L TS, —, Zhbo
ERED T LD DAL T - BT - my TR AL
AONTHEEE L X ) L9 29808 2 2 20 FEOMICBEE /aite
WERTCTE T, FRC, BaliClE, REFROMZESEC
HDHEIN QN ELEAER LTS T - By
TAEFED D S F L ESZ T, A & ihessie
HE L7z i O BT 28 AR R CIEFI T
nTna D,

INEBIE, m-Z—7 2= )VERERT DR L
WA R T X VA DI DR AR S Z LT
SRAFT VT ¢ & bl LA —E S AN T -
O+ B T MRS IEBR T TR 5 Z SlTEEh L
TWA D). ZNETIZ, DNADLEAFXT VT 4 &5
WIEH LT A 77Uy RS OWEF]? 135 H D
O, “ELEAMEED [F T2 (Rl A E
RSB AFTRER A T _EOBAL T O E X T L
72 D AR A R AR A WA RS A~D
IHZEET 20586 D) 13T & A ER.

Bk &L, AfmotREpafe 5 DNA REEE,
HEAMEZ TR L, BIBEHRORLT - R - 555 % 7]
% [B AR - REAEEE - /> 7REakiE] &\ o 7ohisd
TR AR A RBLT 5. 2D L D e TeiOrHE
ANTHNCHERT D Z L1, BUAERS 705 b AMEE
EIRT DAEI 7R BRI AR 57200 Cldze <, ¥
HIZFSREMERA B OBIFSIC LB B LR S D,

AFETHE, AR AR E S AL T ORI
XTIV DUNET 5T L7l A A E R A B
L 7= 85y TSl A FH N = AR O ZAD W TR 5.

2. A

21 SEMESMEERET AERN_ESHADER
ETFRIEA~DIGH

FIVIR U & SEAEER T I VU R AT A ER,
TR A BB ) & LC, —HIpERE OZRER
THEOEAEET D, £, U —EIER & 7otk
HEMFERERABARRECHD. £2C, Vi h—Hhnc
XTIV DUNIT ¥ T V7e Co(l)-H L a8 E A LT-
TV AR KOSAENET 2 Vv T BIRE#G - Ak
L, ENHNLRL—HRES OGN _EoTAS T
ERFMBLANT, oA PFI_UXT LT RE=
FR A DORFA) RIS E T2 A, ZHED
TAZEREAFIRE THWIEIRICL DY, TIVv " &
R ) X HLENCTEOATEREEZ RS R R
HL7= (89% ee) (Fig. 1)¥. BHHUHIRNZ 212, THT L7
Co(Il)- Y L U8R % W55 T, MBEERALN T % 7
NTHDHIZHEDL T, REBRIHIREF S (50-45%
ee), _HOEAFT VT A HIARKGE L TlReT 22 L
ZFGFE LTz (Fig 1D)?.

22 AHAEENEE T AERN_ESHADER
ERERIE~DILA
THAHE (5T il 1 >THD L-7Fa U A3k
VNN 73 VI SO NI 21 1 [ e e T [ s B
BREMESTTHY, ZNOAHFROIIERTSZ LT,

) bR
1) Department of Applied Chemistry
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FHAI 5 5 2 AT O AR & S

Fig. 1 One-handed complementary double helices consisting of
chiral and achiral Co(Il)-salen-linked carboxylic acid and
amidine dimers stabilized by
amidinium—carboxylate salt bridges that catalyze the

optically-active

asymmetric nitro-aldol (Henry) reaction.
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Fig. 2 Complementary trimer strands bearing chiral amidine
and achiral piperazine and achiral carboxy groups form a
one-handed double-helix stabilized by optically-active
amidinium—carboxylate salt bridges that catalyzes the
asymmetric direct aldol reaction.
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Photocatalysis researches for environmental purification applications

Takeshi OHWAKI

Abstract

This paper introduces the researches on environmental purification of photocatalysts conducted at Meijo University. In

particular, improvements of photocatalytic activity, control of photocatalytic reaction, and state analysis on the surface of

photocatalyst have been carried out. Photocatalytic activity improvements have been achieved 1) by transition metal ion

supporting and the combination of photocatalysts and 2) by combination of photocatalysts and atmospheric pressure

plasma. It has been clarified that the types of products changes by controlling the photocatalytic reaction. It has been found

that he phenomenon of water re-adsorption due to heating.
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Fig.1 Examples of applications using visible-light sensitive
photocatalysts.
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Fig2 Photocatalysts mixing ratio dependence of CO,
concentration generated by photocatalytic decomposition.
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Fig3 Dependence of CO, concentration on sample
combinations.
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Fig. 4 Dependence of CO, concentration on sample preparation

metods.
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Fig. 5 Schematic illustration of energy diagrams for
heterojunction of Cw/WOQOj; and Cu/N-TiO,
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Fig.6 Changes in wettability as a function of visible light
irradiation time. The weight mixture ratio is shown in

parentheses.
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Fig. 7 Dependence of CO, concentration on sample preparation

metods.
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Fig.8 Acetaldehyde decomposition equipment using a

combination of photocatalyst and atmospheric pressure plasma.
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Fig9 Acetaldehyde concentration deccomposed by
photocatalyst, atmospheric pressure plasma and their hybrid
system.
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Fig.10 Schematic diagram for suppressing photocatalytic

reaction.
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Fig.11 Gas chromatograms of photocatalitic decomposed gases

under various conditions.
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Fig.12 Gas chromatograms of gases photocatalitic decomposed
from toluene gases. The gas chromatogram of (1) shows the
result of the atmosphere, and that of (2) shouws the result of the

adsorbed gas after decomposition.
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Fig.13 FTIR spectra of visible light responsive photocatalysts.
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Fig.13 Weight changes of photocatalytic powder due to
heating.
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Forecast of Community Bus Ridership Based on Level of Service at Bus Stop
-Case Study on Kururin Bus in Nisshin City-

Seiki ITOY, Yukimasa MATSUMOTO?

Abstract

The introduction of community bus services is progressing throughout Japan, but the burden of operating costs on local

governments is increasing, and efficient operation is desired. In order to improve the efficiency of bus operations, it is

essential to understand the usage status of each bus stop, and it is necessary to understand the relationship between service

characteristics and regional characteristics. In this study, bus stops were classified according to the service characteristics

of the bus route, and the demand structure of the number of passengers getting on and off the bus was understood by

focusing on the bus stop characteristics and regional/access characteristics. The results show that there is a certain

relationship between the service level of the bus stop and the number of passengers, and the demand structure is captured

by adding the availability of nearby facilities, the time to major facilities in the city, and the fare. Using this model, we

predicted the demand in the case of unchanged fares, and found that the number of passengers would increase at all bus

stops.
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Fig. 1 Route map of "Kururin bus" before the reform

Fig. 2 Route map of "Kururin bus” and “Nisshin Chuo Line”

after the reform
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Table 1 Average value for each group

EH 1 2 3 4

AR 7.000 3.333 1.012 1.505

A TARL 81.600 | 44.111 10.715 | 26243

TR | 13440 | 13828 | 12486 | 13.627

TSI 7.200 4.000 1.250 2.456

Fig. 3 Groups and number of passengers by bus stop
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Table 2 Analysis Results of the number of boarding

EER A EHERE 0.8330
EERFRAPTELREL 0.6939
F{E 458761 **

L 1%HE

Table 3 Analysis Results of the number of alighting

EERH A EHBREL 0.8523
EEFRADERREL 0.7263
F i 53.5551%*

1% HE

Table 4 Standard partial regression coefficient
for the number of boarding/alighting

AL e G

T N—71 0.2223** 0.2373%*

) 0.0742* 0.0881 **
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Relationships between mechanical characteristic of sandy soil and outflow of fine particles during
shear process in seepage field

Kei YUNUKI", Takeshi KODAKA?

Abstract

Sandy soils under seepage condition such as river embankments is thought to be a very dangerous sign when the water leakage

occurs which is accompanied with outflow of the fine particles from the soil skeleton caused by seepage flow. In other words,

the outflow of fine particles from soil skeleton can be considered to be a beginning of failure of the river embankment. However,

the relationship between outflow of the fine particles from soil skeleton and the deformation of sandy soils has not been revealed

enough. In this study, direct shear test was conducted to observe the shear process at the soil particle level under seepage

conditions, and the causal relation between the mechanical properties of sandy soil and the movement fine particles was

examined. As a result, it was confirmed that the movement of fine particles was accelerated by the change of the soil structure

during shear deformation. Therefore, outflow of fine particles is one of the phenomena caused by shear deformation of soil

structures.
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Use of Low-Quality Recycled Aggregate for Structural Concrete in Vietnam

Van Huynh NGUYEN",  Anh Duc NGUYEN ?,  Yasuhiro DOSHO ¥

Abstract
In Vietnam, the amount of construction waste generated is rapidly increasing in line with economic and social development. Most
of the waste is directly landfilled at disposal sites or illegally dumped in lakes and open spaces, but there are concerns about the
shortage of land for disposal in the future. It is need to reduce the amount of construction waste through recycling. One of the
solutions being approached is to use construction waste as aggregate in concrete. In this study, the current status of construction
waste in Vietnam was be investigated and analyzed. Furthermore, the effect on the quality of concrete will be clarified by

adjusting the replacement ratio of low-quality recycled aggregate for structural concrete. Based on the results of this study and

the material properties of Vietnam, it is possible to produce recycled aggregate concrete with the required performance.
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F£12 HKiEav 2 ) — 0RO
Gilee s HAT Hikg/m’) TRFIAICx %) *?
FEpE! BEHAE(%) |[W/C| s/a ABW | KR

RLG | RLS | (%) | (%) W | C | NS | NG |RLS RLG e THT Al
NGiINS-45 0 0 450 | 185 | 411 | 760 | 924 | © 0 1.00 | 0.100 0
NG:NS-45%3 0 0 435 | 183 | 407 | 736 | 960 | 0 0 1.00 0 0
NG2RLS10045 0 | 100 435 | 183 1407 | 0 [ 960 | 649 | © 1.00 0 0
NGIRLG150NS45 50 [ 0 450 | 185 | 411 | 760 | 465 | 0 | 424 | 1.00 | 0.100 0
NGIRLG250NS45 50 [0 | 45 [ 421 [ 185 [ 411 [ 697 | 492 [ 0 [ 453 [ 100 | 0.050 0
NG:RLG450NS45 50 | 0 435 | 183 | 407 | 736 | 480 | 0 | 436 | 1.00 0 0
NG2RLGs50CSRLS330-45%3 50 | 30 454 | 183 | 407 | 523 | 464 | 199 | 417 | 1.00 0 0
NG2RLGs50NSRLS25045 50 | 50 435 | 183 | 407 | 368 | 480 | 324 | 436 | 1.00 0 0
RLG:100NS-45 100 | 0 450 | 185 | 411 | 760 | 0 0 [ 848 | 100 [ 0.100 0
RLG3100NS45 100 | 0 435 | 183 | 407 | 736 | 0 0 [ 872 | 1.00 0 0
NGINS-55%3 0 0 463 | 175 | 318 | 824 | 974 | © 0 1.00 | 0.002 0
NG2NS-55%3 0 0 458 | 180 | 327 | 810 | 960 | © 0 1.00 0 0
NG:CS-55%3 0 0 476 | 180 | 327 | 819 | 928 | © 0 1.00 0 0
NGINSRLS25-55 0 | 25 463 | 175 | 318 | 618 [ 974 | 175 | 0 1.00 | 0.002 | 0.0005
NGiICSRLS330-55%3 0 | 30 476 | 180 | 327 | 573 [ 928 [ 218 | © 1.00 0 0
NGINSRLS50-55 0 | 50 463 | 175 | 318 | 412 [ 974 | 349 | 0 1.00 | 0.002 | 0.0005
NG2NSRLS,50-55%3 0 | 50 458 | 180 | 327 | 405 [ 960 | 357 | © 1.00 0 0
NGINSRLS:75-55 0 | 75 463 | 175 | 318 | 206 | 974 | 524 | 0 1.00 | 0.002 | 0.0005
NGIRLS:100-55"3 0 | 100 463 | 175 | 318 | 0 [ 974 | 698 | © 100 | 0.002 0
NGIRLS2100-55%3 0 | 100 458 | 180 | 327 | 0 [ 960 | 714 | © 1.00 0 0
NGIRLG325NS-55 2510 463 | 175 | 318 | 824 | 731 | 0 | 220 [ 1.00 | 0.002 | 0.0005
NGIRLG325NSRLS125-55 25 [ 25 463 | 175 | 318 | 618 | 731 | 175 | 220 | 1.00 | 0.002 | 0.0005
NGIRLG325NSRLS;50-55 25 | 50 463 | 175 | 318 | 412 | 731 | 349 | 220 [ 1.00 | 0.002 | 0.0005
NGIRLG325NSRLS;75-55%3 25 [ 75 463 | 175 | 318 | 206 | 731 | 524 | 220 | 1.00 | 0.002 0
NGIRLG250NS-55 50 | 0 449 | 180 | 327 | 779 | 492 | 0 | 453 | 1.00 | 0.050 0
NGIRLG350NS-55 50 | 0 | 55| 463 | 175 | 318 | 824 | 487 | 0 | 440 | 100 | 0.002 | 0.0005
NG2RLG450NS-55%3 50 | 0 458 | 180 | 327 | 810 | 480 | 0 | 436 | 1.00 0 0
NG2RLGs50NS-55 50 [ 0 439 | 180 | 327 | 769 | 497 | 0 | 456 | 1.00 0 0
NG2RLGs50CS-55%3 50 | 0 476 | 180 | 327 | 819 | 464 | 0 | 417 | 1.00 0 0
NGIRLG350NSRLS;25-55 50 | 25 463 | 175 | 318 | 618 | 487 | 175 | 440 | 1.00 | 0.002 | 0.0005
NG2RLGs50NSRLS430-55 50 | 30 439 | 180 | 327 | 538 | 497 | 202 | 456 | 1.00 0 0
NG2RLGs50CSRLS330-55%3 50 | 30 476 | 180 | 327 | 573 | 464 | 218 | 417 | 1.00 0 0
NGIRLG350NSRLS;50-55%3 50 | 50 463 | 175 | 318 | 412 | 487 | 349 | 440 | 1.00 | 0.002 0
NG2RLG450NSRLS,50-55%3 50 | 50 458 | 180 | 327 | 405 | 480 | 357 | 436 | 1.00 0 0
NGIRLG375NS-55 75 463 | 175 | 318 | 824 | 244 | 0 | 659 | 1.00 | 0.002 | 0.005
NGIRLG375NSRLS25-55%3 75 | 25 463 | 175 | 318 | 618 | 244 | 175 | 659 | 1.00 | 0.002 0
RLG2100NS-55 100 | O 449 180 | 327 [ 719 | © 0 [ 907 | 1.00 [ 0.050 0
RLG3100NS-55%3 100 | 0 463 | 175 | 318 [ 824 | 0 0 [ 879 | 100 | 0002 0
RLG4100NS-55%3 100 | 0 458 | 180 | 327 [ 810 | 0© 0 [ 872 | 1.00 0 0
NGiINS-65 0 0 476 | 176 | 271 | 855 | 969 | 0 0 1.00 | 0.050 0
NG2NS-65 0 0 474 | 177 | 272863 | 960 | 0 0 1.00 0 0
NG2RLS5100-65 0 | 100 474 177 1272 0 [ 960 | 761 | © 1.00 0 0
NGIRLG250NS-65 50 | 0 476 | 176 | 271 | 855 | 484 | 0 | 446 | 1.00 | 0.050 0
NG2RLG450NS-65 50 | 0 | 65| 474 | 177 | 272 | 863 | 480 | O | 436 | 1.00 0 0
NG2RLGs50CSRLS330-65 50 | 30 492 | 177 | 272 | 610 | 464 | 232 | 417 | 1.00 0 0
NG2RLG450NSRLS250-65 50 | 50 474 | 177 | 272 | 432 | 480 | 381 | 436 | 1.00 0 0
RLG3100NS-65 100 | 0 474 177 | 272 [ 863 | © 0 [ 872 | 1.00 0 0
RLGs100NS-65 100 | 0 455 [ 177 [ 272 [ 8221 0 0 [ 912 | 1.00 0 0

%1 NG, RLG, RLS O¥FHIEREHMOREEEZ R~ %2 LHEAANCIL, AR BUKAIEHSEES A 73': P = RV
AL E &R VAR EEREE A NEED 1% LT, ZEXETER  BIHREAESRIEA A4 s MR 2 A o NEED
0.1%¥FIN LT, A . RY o—F L RHNaEK 2 A L MERD 0.0005% 7N UT-. %3 BsmHiEAER 2 £l

JKHE 6 FRED RLG, 4 FEHD RLS Y, RLG OEHL

Wi, 2727, 22RE, BARHER, 27 )—h

R 0%, 25%, 50%, 75%, 100%0> 5 K% RLS O
BaRE 0%, 25%, 30%, 50%, 75%, 100%D 6 /KUEZZE
(L EHT-AFH 48 ORI a7 UV — R Lz
PAKEITRRA LB D 12 X0, W/IC=45%I2F0 T 183 kg/m?,
185 kg/m® & L, W/C=55%T 175 kg/m®, 180 kg/m* & L,
W/C=65%TC 176 kg/m’, 177kg/m’® & Liz. \WInb BIZ
AT AT 18425 em, AR E4.541.5% & L.

33 HEEEBBIUREAE
REBREE B L0 EEE NIRRT, 7Ly vatt

EER IO WWEHRL, MR, R,
HEREL, BaAME, (e b L OMGERIE O
RBRAEER L. 2B, a7 U — hOKEENAREE
w3 13 RO S EARREN O HE L.

4. SEEBHER

41 Ly iatik
KR 7 U — NOMERVEED 7 Ly o 2 EREER
FEEAR 131 TRT
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N A OFEBETHICB T A EHAEH OS2 > 27 ) — S~ ORI

411 RSUTBIUESE

AE JHUKFI(EHEEE S A )T A 2 FRED 1%% -

F70, ZEKETEEANE 0.002~0.1%, HIEANE 0.0005% T
Az, Zhuzdh, 270 7BIOEREIZETOR
BRACHE AR L-. 7o, BMIETERRE, Mt
MU L 22854 02~0.6%, FEMEH L 24
WEHET 03~1.6%, i &RV -85aT03~12%L
720, B OBEBSEISIENINT 5 DI RE <2 b,

412 BieYEEE

BAEM 27 ) — NOStrEaEIT IS A 5022 12
FEOEHEE Lz, BT DI KRE L 78D
TEADNIA BB DS, B TORERAT IS A 5022 OIHIE
Th 5 030kgm*LL N2 L7z,

413 HuUAEHEESE

BAEBEM a7 ) — FNORMIAIEE RIS, TV
M, AIFER—A ORI X AR O/ S WA
M OB X < 725 OIZL T A EmH B
5. KR, HAEMEM L OBEBRSIINOSE, HAARE
BEINEL ot

414 VY )—FNEE

JASS 52018)0 % v, a7 U — hOfEl LEFD =
7 U— MBEE, JFRIE LT 35CLLR &2 o TN,
AT CHW=2TORERML 35CE Flal> 7.

42 e

421  [EHEARE

2 X0, JEMEREL, FAEEM OEBROFE)H
I DI, BRI EAE T OEBSROBEI N
JEAFTREE 1K 9~ DA DAL, FHI, RLS % 50%LL
HREALZ SO ZOMEAENEE THh D, 4 HENETRE
VBV E A TERASR 100%0D NGRLS100-65 Tl =
7 U — MR UK 50%IE T L7z,

SR, HEEM a2 ) — MIE=ar s U— b
WZHEATEREIREDYV NS <, WIC=45%DEA1E Z O\
DPETHD. £, FEBMar 7 V— ML, HiEa
27 U — MTHATHER4 RN 13 3873 TOMERE
&L A2 DRSS,

422  FEEMERE
2 L0, BRI OWTIE, TEREREE & R,

FAEEM OB OB IN MK T DA A ST

4 13BENT T 7 ) — ORI IEA

KRBT AR 7E S No.62 2022

F13 FHHaL 7 V—FrDOT7 Ly otk

AT | o | BIZE] . WS

T | e

m) | " |(kgmd) (kg/m’)

NGINS45 20.0 [3.4(0.1)] 2356 |13.7| 0.09
NGNS45 19.5 |44(0.2)| 2299 [28.0| 0.03
NGRLS210045 16.5 {3.9(1.6)| 2250 |[25.8| 0.12
NGIRLGi50NS45 19.5 {3.2(0.3)| 2323 | 13.4] 021
NGIRLG250NS45 19.0 {5.0(04)| 2230 |17.4| 0.03
NG2RLG450NS45 20.5 15.00.3)| 2279 |17.6| 0.10

NGRLGs50CSRLS33045 | 20.5 [3.6(0.4)] 2250 |27.6| 0.14
NGRLGs50NSRLS5045 | 18.0 [4.4(0.6)| 2226 |24.8| 0.11

RLGi100NS45 19.0 |3.4(0.5)] 2274 |13.7] 0.24
RLG4100NS45 20.0 |5.0(0.5)] 2184 |28.0| 0.06
NGINS-55 185| 40 | 2304 [28.6| 0.03
NG2NS-55 18.0 |4.1(0.2)| 2336 |284| 0.02
NGCS-55 180 | 44 | 2329 [26.0| 0.04
NGINSRLS25-55 20.0 |5.2(04)] 2296 |244| 0.06
NG2CSRLS330-55 20.0 |3.9(04)| 2266 |28.7| 0.12
NGINSRLS:50-55 19.0 |5.5(0.4)] 2240 |25.7| 0.15
NGoNSRLS»50-55 19.5 |4.3(0.5)| 2234 |29.5| 0.05
NGINSRLS:75-55 20.0 |4.8(0.3)| 2234 |21.6| 0.11
NGIRLS100-55 20.5 |4.2(0.7)| 2221 |27.7| 0.13
NGIRLS:100-55 19.0 |5.2(0.9)| 2084 |30.1| 0.09
NGIRLG325NS-55 16.5 |54(0.2)] 2273 |24.2| 0.09

NGIRLG325NSRLS)25-55 | 19.0 |5.0(0.6)| 2237 |24.3| 0.10
NGIRLG325NSRLS;50-55 | 20.0 |5.7(04)| 2266 |24.4| 0.11
NGIRLG325NSRLS;75-55 | 20.0 |4.2(0.7)] 2217 |27.2| 0.09

NGIRLG250NS-55 20.5 |4.9(0.5)| 2260 |18.8| 0.03
NGIRLG350NS-55 16.0 |5.6(0.4)| 2267 |23.7| 0.17
NGRLG450NS-55%2 17.5 |44(0.4)| 2273 |17.3| 0.09
NGRLG650NS-55%2 17.5 |5.6(0.4)| 2191 |17.1| 0.11
NGRLGs50CS-55%2 17.0 |3.2(0.5)| 2277 |28.8| 0.12

NGIRLG350NSRLS)25-55 | 17.5 |5.6(04)] 2240 |25.1| 0.11
NG2RLG6SONSRLS430-55 | 20.0 [4.9(0.4)| 2141 |16.8| 0.13
NGRLGs50CSRLS330-55 | 20.0 |4.4(0.5)| 2247 |26.1| 0.12
NGIRLG350NSRLS150-55 | 19.0 [4.9(0.6)| 2187 [28.0| 023
NG:RLG450NSRLS50-55 | 19.5 [4.1(0.3)| 2099 [29.2| 0.08

NGIRLG375NS-55 17.0 |4.6(0.4)| 2269 |22.3| 0.12
NGIRLG375NSRLS25-55 | 20.0 |4.5(0.6)| 2243 |25.0| 0.12
RLG2100NS-55 20.0 |4.5(0.6)| 2180 |18.2| 0.03
RLG3100NS-55 18.5 |4.5(04)] 2246 |28.6| 0.12
RLG4100NS-55 16.5 |4.6(0.5)] 2208 |27.7| 0.09
NGINS-65 200 | 44 | 2261 |18.7| 0.02
NG2NS-65 17.5 |54(0.3)| 2236 |19.1| 0.03
NGRLS»100-65 18.0 |4.5(1.5)| 2142 |22.8| 0.12
NGIRLG250NS-65 17.5 |5.2(0.4)| 2180 |18.6| 0.02
NG2RLG450NS-65 19.0 |14.7(0.5)] 2199 |23.6| 0.12

NG:RLGsS0CSRLS:30-65 | 19.5 [5.3(0.5)| 2161 |243| 0.11
NG:RLG4SONSRLS:50-65 | 18.0 [4.5(1.2)| 2163 |235| 0.11
RLG4100NS-65 16.0 | 42(04) 2189 | 22.0/ 0.10
RLGsl00NS-65 180 | 5.3(0.6) 2134 | 159| 0.11
X1 ()PITEMEEREE RS, %2 FAFMIL IS A
502212k 5.
B OBEHEROEIMIE VNS 25, RLS b LI
RLG % 50%LL EEHEET 5 & F OEfIIBEI /2 5.
a7 U — NO 4 FTAFREE & 4 BRSO R
BAEX3IORY. £, ROCHEGHM =22 ) — ME
#H FFE)E RS
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7 U — hOFEESIE, #0507 < &b 10mm
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SR AESRA =2 7 V) — NEEEEE THEEH D) I
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2 ZzZZ7Z ZdEdzzzzzZ2dg8E33zZG zZzdYJ3
EF EEFEl- : 2
222 °gg2g8¢g ¢ 2
X5 a7 Y — hofEtE b s
BT, 25mm LU FOMEN & B 03, Z2afil& LT 25mm g 3 - WIC=55%
= W/C=65% » Ca=0.948TF+50.944
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N Rt |
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N . o . )
L VE ORI Z B A T2 b ORI ST, £ 5 ale 2 Al 2777
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43  EXMEEEIC & SMEREH

FRRFOEAETENY, @ EH & BB O (R
IKFREE) LA DAL (BB anE N
B AE) ARHRL, v 7 U — FOFEERMEE
& ORI ATHITT 2 b DO Th D, JEMITRE, FHorMR
1, & S IOMREFH LD TR R BT
a7 Y — bOTERMREE, IR IHEREH O
MR REFH L, W#H ORISR IRl AT~ 7.

= axQvG + bxQvN +cxQrG + dxQrN
or= a+b+c+d

)

- =)
g_&_bx_,

Ot B ORI (%)

OVG : EEH AR OWIKE (%)
OvN : BRI E A DR (Yo)

OrG : FAMBMOWAKE (%)
OrN : FRARER DU (%)

a, b, ¢, d: FREMORESER L/m)

X 8 [TARRkR & =7 U — b OEE/RPEREDBEFR
2Ry ERRNTARKRROR N = 7 U — |k
DT LMEREIR T DA b, EfEREE, &
FEVERRER, WRRIGHESR, (REPIHERS L oML, T
LOXRHDLLDOLHLNLD, FBRLerHBINED G
NTWD%. 4 BERE, Fls 4 EEFRREREGE, 4

TRETHRRS KR DA M T D BRA 2 D

AR FAIZBWTIE, TCVN 1169:2018(=2> 7 UV — M
FAMBEMINCE D L, FAEREMOBEBRSRIIHE S
TRV, EERFEFMOBE ST 720, HEM O
ZEAHE 1 FEORKE 5%E LicHEBHMa 27 )
— MIFEY T AR 3.46% % LIRE S L7z,

HEIIGHERIE, AR R E < 22 518
TR DALTZAS, FHRIRKER 346% LA FIZT 5 &, 4T
OFRRIRIT HARSE D 8 X 104 A e L7z,
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