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On automorphism group of direct sum of algebras
Takefumi SHUDO

Let A be a finite-dimensional associative algebra over an algebraically closed field and A=X@® A, the direct sum

decomposition of 4 into indecomposable subalgebras. Let Aut(4) [resp. Aut(4,)] be the the affine algebraic group of
all automorphisms of A [resp. 4;] and Aut(4)o [resp. Aut(4,)o] the connected component of Aut(4) [resp. Aut(4;)]
containing the identity element. Then we show that Aut(A) is represented by a group of matrices of certain type and
Aut(4)y = TTAut(4;)o, where the right hand side is the direct product of algebraic groups Aut(4,)o's. This
generalize a result in [2] partially. It follows that the Lie algebra of Aut(4) is given by the direct sum of the Lie

algebras of Aut(4;)'s. Finally we conclude this paper by pointing out that the indecomposability of an algebra does

not mean its automorphism group to be connected.

Key words: associative algebra, automorphism group, identity component of algebraic group

1. Uiz

Z ORI TIIRESIAK K 2 1 SEEL, H
ABEFERITTRT K LHBKTCHANTHD
L, EHICHITREOL TS ADACRRS
K Aut(d) HREHEOHEEEZ L H, 0 Lie (Ui
L(Aut(4)) 13 4 ©#E555 Der(d) i< BKICHDIA
Ehd. K oFEHNS 0 OoBAICE L(Aut(d))=
Der(4) a9 ([1]1) 8, K OEHNIEDY
A1, L(Aut(4)) 1Z—fxicix Der(d) OEDOHSY
#£A4THD. L(Au(A)) 1L Der(A) DE4Y Lie {434 T
HDHMN, TOHMSTICETEHIRIBFE 2.
[3]TC, bhvbhiL, 4 PEEMOEBAICE, K
DI IBIRIZ, L(Aut(4))=Der(4) 7Sz
THLLER L FEMZ TR 4 1T om0 BH
£ A, OEFCOMEh, A OB CRERET,
RIFTHICIE, A, DB CREHEOBERICFAR THD.
[3]T, ZOZ LZ2REEEL Lie REDKITLOF

BIRBESEBZLICE > TRLE., —RO%L TR
T, ZOFEMEXRV. ZORMXTIHE, ZoZ
EM—ROBERSFIIG L THOREZTHZ L &R
El

R#EIED Lie REUIBPNCRES N D2DT, £
? Lie KA E 2 57-D1213 Aut(d) OWAITE S
tdfE Ry (BALTRs) 2#l~5 2 & +HIcE
Wb sd. TRTOLILRITEBENZ TR OEMIC
—BMIAMEINS0T, £ Z0EE0E CRE
HEH~5. Zh»rbROBREZEDS. Tbb,
ADPETR A, ODEMTHD EE, A OB CRAEE
Aut(4) OBALFEES Aut(d)old 4,0 B EREEED
BT Aut(d) PEFRICFER TH D, Znid
BHoEE (3] oO—RIETHD. ZOFRELT,
Aut(4) @ Lie {X#&iX Aut(4;,) @ Lie fXEDEFT
HHZEMbD.

§ 2 CELBROBEMGRIZOWVWT R/ &



2 ZCROER O H ORISR

()

# [4] 2o Tk~ 3.

§3, 4T, A BBPHERBOEMTHD L X,
A DBCRERSHFOTIITRENS Z & &R
L, BEREHOELXRET H. ZORFRICHENT,
§ 5T Aut(d) OB LG REEMEAFOBEC
FAHEOR TR OEETHSH Z L 2R T. 3K
HICBT 22—z &ix (1] 12965,

iz, A VEBERHTH-TYH, Aut(d) @3sd
Lbif & xR 6202 &2 Bkl TRt Z0fF
LWEHEIIBI DS IZED .

2. ZSTROEBEKS M

AL Ay - A, 2R E L, Bix®ZhTh
e, e &TH. ZhoDEMEA LTS : A
=41® D4, BHTLOEITL-T A4 IFEx
BRCTHY, A X AOFENA T T NERBEIND.
IDLE, ¢l A O LTHLESLTHVEA
WWZEZLTWS, 1=+ +e, ¥ A OHEfIT
Thsd.

Wiz, N, -+, I SR A OWlA 77T,
ABZNGD (X7 PAZERELT) EfMTHS L
T5. l=e1+--+e, (e,€) M1 OHETHN
i, e ITEWCERTL2PLEETLTHY, & I X
e FHNITTIZFF>Z TR ThS.

SR, WA 77N X DEFISR A 7
We X, BEENTHD EWVWH . LR A NEMEHT
HHIDOVEGEMITEAMAIT 1 AhOoRSx
OfMZXREINBRNWZ ETHS.

EEDOZBRIIEN A 7T Vi L HEfNiEE
b, SEMEF»ZcReE LTEBENTHD & &,
ZOZMI—EHTHS (FliX, [4]). Zok
2 I8y R Z ERER R & VR 5.

3. EfoH DR

i A=A\ - @A, % A OEBEHSRE T S.
IoLkE, A oHCRENT {4, -+, 4,) OEHR
ol &k T

W o 2 A0l o0BECREEETS. ZoLE,

A=ad)y=c @A)+ " +0o,) 1FFE= 4 OER
HnMTHD. HHRO—EBMLY, &% i ICKLT,
—BMIZjBEEY, 0 d)=4; THD. ¥, 0 Ix
AR ThHEND, &/ IKHLTIOL SR L
1 2FEE5. THhbb, it {4, -, 4,) OF
HEgl &R 7.

4. Hfo A SRR

A=A\® - DA, # A DEEENIDREEL, e *
Ai DBALIE (A OPLEET) LT 5. FilxL,
AD | kEWa — ea & g THRT. A rHEMEA
FA; (CA) ~DHETH 5.

c NADHCFERTHS & &, 0,=c0¢ L BX,
InE (i) BERETHrkOiTH% M(o)TERT.
LoWELEY, M), &T&Flicbra2E 1l o
T 0 TLRWERIPBENDEZ LTS,

M = {M(o) | ceAut(4)}
eB<.

M1 M ILEFEOTIOHIC L - THERL,
Aut(A) LRI TH 5.
it o, teAA)ET 5. T, M(or)=
M@)M( t )&T=T.
M@EEME)D (i, j) BEFR =200ty = ZiEOEIELTE =
Lieoete. ZIZ T, 1d)=A; DL E, a4 IZxL
T, e @)EA 1M b, en(eja)=1(ea). Znhb,
Zieoerg(a) = Xieo(ept(ea)) = eo(en(ea)) =
eo(t(ea) =eotg(a). T7abb, Zogla)=
g,01(a). E->T, M(e)M(1)=M(o1).
MR LT L TEY, M(3id,) 122 ofic
B L CHUTTE T 5. MO)DHTEIE M(c ™) T 5.
LAEMG, M 3#E7RL, o — M(o) I3HEE

AECHD. T_TOI, jIeonTo, =7, Thi

i, IENniZeo=1t THHME, o = M(o) iX[F
BTHD.

A:; 0 A CRERE Aut(4) Di=1, -, ricbicd



oM oH# S K F R W&

T2 (58345) 20104E2 A 3

Efz ILAut4) LEFS. ZhEROEI I
Aut(d) OHHES LFE—R]TES.

[T, Aut(4,)= {c€Aut(4) | o(d)=4,, i=1, -+, r}
gDk,

2  ILAut(4) 1+ Aut(4d) OFERBSEET
AR E L.

A i=1,2, -, riconT, o,€Aut4) &T
D, ZDLE, a€AICHLT

(O, *#=, &) :a = ci(ga)t: +tolea)
ITAOBEREITHS.

WHZ, o €EAut(d) BT _TD i 1%t LTo(4)
=A;%HTETDH. ZnLE, oD 4;~DilR%E
g;&ThiX, o=(oy, -+, o, LEITS.

dimd;=n(i)&+%. i=1, -+, r KFHLT,

L={n(i—1~+1, -+, n(i—1)+n@i)}
ERE, {ar | kell}% A, OEELTHhIE, Zhb
DEMES{an, -+, a,p (F272L, n=Zn(i) 1T 4
DRET, ZHhIZET % B8 CRBORBITIIES

5&,

[LAut(4)={oc=(s)eGL(4) | 5 i iz LT

(k, elxI; LA o (k, DIZ2T ay=0}
Thodhb, Aut(d) 12 GL(A) OAEETHS.

[T,Aut(4;) #» Aut(d) OERBHFETHHZ &
LIRDO L HITTREND. cellAut(d;), teAut(4)
EEEORXETS. 1Sisr LT, d)cd;
i, 1 (d)cd, ThANE, 1ot (4)c4:
T#bb, 1ot elLAut(A).
REBEICHBRETHS Z L&Y, r ROIHEE
S, BRDEIICRIhDHIZERRLHLATWY
B 1
S={(xy)EGCL, | i (1=i<r) ERHLTEE 1D

JIndY, x;=1, k#j D& & x4=0}
ZEIT, MPL S ~DERZRDEHICHDD :

M(c)=(c) EM IZ5 LT ¢ (M(0))=(x;) ES, I3
% (i, ) TR LT, o570 DL &, x;=1,
DL EEx=0 L 75,

o DHERBTHD Z LIZFAEH LM T,

cij=0

Ker(¢)={M(o0) | i#j D& & o, =0} =1L,Aut(4)).

S FERHETH L0 6, [LAuA) OREIIAR
Thd.

5. HOREHOMERSY

Rt G OHfcEEERRS % G LEFE,
G DHAIRS LS. Gotd G OEEERIRATED 9
LTRADLOTHY, hoxk G OFRIEHRTS
T, AIRIELE b OHERESS D > b TR
HDTHD.

A=A4\® - @4, N A DEBEN SR THSL LT
%. 2 L0 Aut(d)oc IT,Aut(4) Tha. ki
Ho—am Ly, (ILAutA4))=I1LAut(4). =h
A6, Aut(A)oC IT,Aut(4;)o AL Y ST.

Wi, EAEHEOERIER ([1]) Zhb,
I1,Aut(4)o H Aut(d) OBFERILHETHS. it
> THOEEREFHELKY L.

kiz, Ay, -, A, BPERET, 4 RZhboD
BRIThdETD A=4,® - @A, %HEFKHTF
A OB REEZEZ DL, ThHOEFL A ©
B RE S 2, E6IZ, 4,0 A CRABEOEAL
TERAT X 2 b ERERIACS 0 B 2RI O ATk
SOEBETHANDL, ZThETXTOEMIT
Aut(d) OHAITTRS THD. LT,

x, Aut(A)o=1L;Aut(4;)o 7351 L.

ZOFEME [3] mE3 LY,

F A=A\® - A, NETEOBMTHD & &,
L(Aut(4))=L(Aut(4,))® - - - ® L(Aut(4,,))
MR D L.

6. Bbhiz
ADBEBEHTH-TH, Aut(d) 18 CHhs &
R GRW. S3% 3 KOXMFIEE L, A=KS3 % Z



4 ZROEMOHC R

(E#%)

DORFFER (group algebra) &35, K OFEHMA I 0 &
X, AIEBEHT, Aut(4) dEEE TV LA
bhd. FROFEMIBOEESIEDS ([2]).

BE IR
[ 1] Humphreys, J. E., Linear algebraic groups,

Graduate Texts in Mathematics, no.21, Springer-Verlag,

1975

[2] Ohta, T. and T. Shudo, On Automorphism Group
of KS;, #Efm

[3] BRI, FHML RO B SR L85
Bt, CALE % 10 %, 2008

(4] Zyr» TN -Tz7Tr, BRAREES

(FRARIERR), HOREE, 1960



A M 3 L K ¥ B R W&

T4E (38345) 201042 A 5

Pseudoconvex Domains

Tomoaki OHTA

Department of Mathematics, Faculty of Engineering, Kyushu Kyoritsu University

Abstract. The purpose of this note is to introduce the relationship between domains of holomorphy

and pseudoconvex domains of C" in the function theory of several complex variables.

Keywords: pseudoconvex domain, Dolbeault complex, d-Neumann problem

1. INTRODUCTION

Let @ C C" be a domain, that is, a connected
open subset. Let {0 be the complement of € in
C". We put d(z,w) := maxi<i<n |2i — wi| for two
points z = (z1,* +*, zp) and w = (wy, -+, w,) € C",
which is a distance between z and w. We put
0(z,Q°) := infyeqe (2, w) for z € Q, which is the
distance between z and §2°. We note that d(z, %) is
a nonvanishing continuous function on 2. We call
Q a domain of holomorphy if there exists a holo-
morphic function on 2 which cannot be continued
analytically beyond ) even in the sense of multi-
valued function. We call 2 a pseudoconvex domain
if —logd(z,Q°) is a plurisubharmonic function on
2. Let C*°(£2) be the ring of complex-valued C*°-
functions on . Let C’E’;’q)(ﬂ) be the space of (p, q)-
forms on 2 with coefficients in C*°(£2) for p,q > 0.
We note that Ca:q)(ﬁ) =0forp>n+1lorg>
n+ 1. We put CE’;_I)(Q) =0 for p > 0. Let us
consider the Dolbeault complex for p > 0:

“8’ LR oo a ’ 5 »
o“”—;‘ Cu (@) 23 CE2y (@) 23 -

; By, Bisies Bp,n
25O () 23 CRy () =3 0.
Let O be the sheaf of germs of holomorphic func-

tions on 2. Then we obtain the following theorems.

Theorem 1.(Hartogs) Every domain of holomor-

phy in C" is a pseudoconvexr domain.

Theorem 2.(Hoérmander) Let§) C C" be a pseu-
doconvex domain. Then the J-Neumann equation
du = f on Q always has a solution u € Cf’;’,q_l)(ﬂ)
for each form f € C& () with the J-closed con-
dition 0f =0 and each0 <p,1 < g<n.

Theorem 3.(Dolbeault) Let Q@ c C" be a do-
main. Then H(Q,0) = Kerdp,q/Im dp, g1 for
each ¢ > 0.

Theorem 4.(Oka) For a domain 2 C C", the
following conditions are equivalent to each other:
(1) Q is @ domain of holomorphy.

(i) Q is a pseudoconver domain.

(ii) The O-Neumann equation du = f on Q al-
ways has a solution u € Ci5,_1y(§) for each
form f € Cg () with the 8-closed condition
0f =0 and each 1 < g < n.

(iv) H1(Q,0) =0 for each 1 < q < n.

2. PROOFs OF THEOREMS

In this section, we shall show only Theorem 4 al-
though we omit the proofs of Theorems 1,2,3. By
Theorems 1 and 2, we obtain (i)=>(ii)=(iii). By
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Theorem 3, we obtain (iii)<(iv). Thus it suffices
to show (iii)=>(i). By induction on the dimension
n, we shall prove it.

(1) Since every domain in C is a domain of holo-
morphy, we see that (iii)=(i) is true when n = 1.
Now we assume that (iii)=(i) has already been
proved for dimension n — 1 and we assume the con-
dition (iii) for dimension n. It suffices to prove that,
for every open convex subset D C ) such that a
boundary point 2% of D lies on the boundary of
Q, there exists a holomorphic function on {2 which
cannot be continued analytically to a neighborhood
of 2%, By applying suitable affine transformation
of C", we may assume that z” = 0 and the hyper-
plane z, = 0 has a non-empty intersection Dy with
D. By the convexity of D, we see that z¥ = 0 lies
on the boundary of Dy and thus on the boundary
of w:={z € Q| 2z, = 0}, where w is identified with
an open subset in C"~!, Let j be the natural in-
jection of w into . Let 7 be the projection of C"
onto C"! defined by elimination of the last coor-
dinate. We put M := {z € Q|n(2) ¢ w}. Since w
and M are relatively closed disjoint subsets in §2,
we note that there exists a function ¢ € C*®(Q)
such that ¢ = 1 in a neighborhood of w and ¢ = 0
in a neighborhood of M.

(2) For each ¢ > 0 and each [ € C?&q)(w) with
df = 0, there exists a form F' € Cf'(j‘q)(Q) such
that @F = 0 and j*F = f. Indeed, for such
J, we note that the form @ 7n*f, which is defined
as 0 where ¢ = 0, belongs to CfF () and that
P*len*f) = *p- " 2*f =1 f = f. Let us find
a form v € Cio.g(82) such that the form I' :=
e f — 2zqv € C’E"‘iq)(ﬂ) satisfies 9F = 0, which
means that Jv = 2, 19pA7* f. Since the right-hand
side of the last equality belongs to Ciog _l_l)(Q) and
it is d-closed, we obtain such v by the assumption
(iil). Since j*F = j*(p7* f) = j*(za) = f — 0 = ,

we have a form F' as required.

(3) The §-Neumann equation du = f on w always
has a solution u € C?&qﬂ)(‘“) for each g > 1 and
each f € C?’dq)(w) with 8f = 0. Indeed, by (2),
(c"dlq)(ﬂ) with
OF = 0 and j*F = f. By the assumption (iii),

the d-Neumann equation U = F on (2 has a so-

for such f, we have a form F €

lution U € CF(?.q—l)(Q)‘ By putting u := j*U, we
obtain du = j*OU = j*F = [ as required. By
the assumption of induction, we see that each con-
nected component of w is a domain of holomorphy.
Thus there exists a holomorphic function [ on w
which cannot be continued analytically to a neigh-
borhood of Dy in C"~!. By (2) again, there exists
a holomorphic extension F' of f to £, which cannot
be continued analytically to a neighborhood of D
in ©". Hence () is a domain of holomorphy. The

proof is completed.
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Cousin Problems

Tomoaki OHTA

Department of Mathematics, Faculty of Engineering, Kyushu Kyoritsu University

Abstract. The purpose of this note is to introduce the Cousin Problems I and II for meromorphic

functions on domains of C" in the function theory of several complex variables.

Keywords: pseudoconvex domain, meromorphic function, divisor

1. INTRODUCTION

Let © € C" be a domain, that is, a connected
open subset. Let Q° be the complement of ) in
C". We put d(z,w) := maxj<ij<n |2 — wy| for two
wy) € CP,
which is a distance between z and w. We put
0(z,9°) := infeqe 0(z,w) for z € Q, which is the
distance between z and 2°. We note that §(z,Q°) is

a nonvanishing continuous function on 2. We call

points z = (21, ++,2,) and w = (wy, -

Q a domain of holomorphy if there exists a holo-
morphic function on {2 which cannot be continued
analytically beyond (2 even in the sense of multival-
ued function. We call Q a pseudoconver domain if
—log 6(z,Q°) is a plurisubharmonic function on Q.
Let O be the sheal of germs of holomorphic func-
tions on 2. Then we obtain the following charac-
terization of domains of holomorphy, which is one
of the most important theorems in the function the-

ory of several complex variables.

Theorem 1. Let Q C C" be a domain. Then the

following conditions are equivalent to each other:
(1) Q is a domain of holomorphy.

(ii) Q is a pseudoconvex domain.

(iii) H(Q,0) =0 for each 1 <i < n.

2. CousiIN PROBLEMS

Let Q € C" be a domain. Let M be the sheaf of
germs of meromorphic functions on (). The sheaf
O is a subsheaf of M and the stalk M, is the quo-
tient field of @, for each z € €). Let M* C M be
the invertible elements. Let O* C M* be the holo-
morphic invertible elements. The quotient sheaf
M* /O is called the sheaf of germs of divisors on
Q, where the quotient is taken multiplicatively. A
section of M* /O is called a divisor. Then the ex-
act sequence 0 - O - M — M/O — 0 on
leads us to the long exact sequence

0= HYQ,0) = H'(Q, M) —» H'(Q, M/0O)
- HY(Q,0) - .-
and the exact sequence 0 = O* - M* - M*/O*
— 0 on {2 leads us to the long exact sequence
0 - H%Q, 0%) - H'(Q, M*) = H°(Q, M*/O%)
- HY(Q,0%) = ...
Here we consider the following problems, which are

called the Cousin Problems.

Cousin Problems. Let Q ¢ C" be a domain.
(i) Cousin 1: Is the quotient map HO(Q, M) —
H%(Q, M/O) surjective? The problem is said to be

always solvable on Q if the answer is affirmaltive.
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(ii) Cousin I1: Is the quotient map H(Q, M*) —
(2, M*/O*) surjective? The problem is said to

be always solvable on Q) if the answer is affirmative.

Theorem 2. Let 2 C C" be a domain. Then one
obtains the following:

(i) If H(R, ©) = 0, then Cousin I is always solv-
able on Q. In particular, if Q is a domain of holo-
morphy, then Cousin I is always solvable on ).
() If H(Q,0*) =

solvable on ).

0, then Cousin II is always

Theorem 3. Let  C C" be a domain on which
Cousin 11 is always solvable. Let f be a meromor-
phic function on 2. Then there exist holomorphic
functions g and h on € such that g and h are co-

prime at every point of ) and f = g/h.

Theorem 4. LetQ C C" be a domain with H (2, O)

=0. If H¥(Q,Z) = 0, then H (9, ©%) = 0.
Moreover, if Q@ is a domain of holomorphy, then
H*(Q,Z) = 0 if and only if H(Q,0*) = 0.

Proof. Consider the long exact sequence
= HY(Q,0) - HY(Q,0*) - H¥(Q,7Z)

— H3(Q,0) > ...
induced by the exact exponential sequence () —
Z— 0O — 0" 0onfl a

Acknowledgments. The author would like to ex-
press his hearty gratitude to Professors Hideaki
Kazama, Masakazu Suzuki and Mikio Furushima
for leading him to the worlds of Several Complex
Variables and Algebraic Geometry. Furthermore
the author would like to dedicate this note to the
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Coherent Analytic Sheaves

Tomoaki OHTA
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Abstract. The purpose of this note is to introduce the notion of coherent analytic sheaves on domains

of C" with its application in the function theory of several complex variables.

Keywords: coherent analytic sheaf, locally free sheaf, ideal sheaf

1. INTRODUCTION

Let @ € C" be a domain, that is, a connected
open subset. Let O be the sheafl of germs of holo-
morphic functions on ). An analytic sheaf or an
O-module is a sheaf of O-modules on §). An ideal
sheaf of O is an analytic subsheaf of @. Here we

give some definitions for analytic sheaves.

Definition 1.
domain 2 C C",
(1) F is finitely generated if, for each z € (Q, there

Let F be an analytic sheaf on a

exist an open neighborhood U of z and elements
81, 8m € F(U) such that F, = Y121 Oulsi)w
for each w € U. Here the integer m may differ
We can define F to
be finitely generated equivalently by saying that

depending on the point z.

there exists a surjective homomorphism (’)E‘?m —
Fu = 0, where Oy := O|y and Fy := F|y are the
restrictions of @ and F onto U.

(2) F is coherent if the following conditions (i), (ii)
are satisfied: (i) F is finitely generated; (ii) for each
open subset U of (2, each positive integer m and
each homomorphism of Op-modules ¢ : OF™ —
Fur, Ker g is a finitely generated Opy-module.

(3) F is locally free if, for each z € , there exist an

open neighborhood U of z and a positive integer m
such that Fyy =2 O8™.

Then we obtain the following fundamental re-
sults for coherent analytic sheaves, which are three
of the most important theorems in the function the-
ory of several complex variables. In particular, we
see that every coherent analytic sheaf on a domain

in C" is locally free except on a small subset.

Theorem A (Cartan). Let @ € C" be a pseu-
doconver domain and let F be a coherenl analytic
sheaf on Q. Then, for each z € 2, the O,-module
F. is generated by finitely many germs at z of ele-
ments of H(Q, F).

Theorem B (Cartan). Let Q C C" be a pseu-
doconvez domain and let F be a coherent analytic

sheaf on Q. Then H'(Q,F) =0 for eachi > 1.

Theorem C (Oka). Let @ C C" be a domain.
Then, for each m > 1, every finitely generated an-
alytic subsheaf of O®™ on Q is coherent.
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2. APPLICATION

In this section, we shall obtain the following ap-
plication of coherent analytic sheaves on pseudo-
convex domains in C" by Theorems A, B, C in the

previous section.

Theorem 1. Let Q C C" be a pseudoconver do-
main and let M C Q be a closed compler sub-
manifold. Then there exist holomorphic functions
{fi}2) on Q such that M = {z € Q|fi(z) =

0 (V4)}.

Theorem 2. Let Q C C" be a pseudoconvez do-
main and let M C Q be a closed complex submani-
fold. Then, for each holomorphic function f on M,
there exists an F' € H°(Q, ©) such that F|y; = f.

Theorem 3. Let Q C C" be a pseudoconver do-
main and let F be a coherent analytic sheaf on €.
Assume that there exist fy,- -, fn € HY(Q, F) such
that the germs (f1)z,-++, (fm). generate F, for each
z € Q. Then, for each g € HY(Q, F), there exist
91,7+ gm € HYQ, 0) with g= 1| figi.

Theorem 4. Let Q) C C" be a pseudoconver do-
main. Assume that fi,--, fm € HY(Q,O) have
no common zeros. Then there exist gy, -+, gm €

HY(Q,0) such that "7, figi = 1.

Theorem 5. Let Q C C" be a pseudoconver do-
main with 0 € Q. Then, for each f € H(Q,0)
with f(0) = 0, there exist f1,---, fn € H°(Q,0O)
such that f = Y1 | zifi, where z;,--

standard coordinate functions of C".

'y zn are the
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A study about the conversion method that are used by digital sound

Keisuke Mori

Abstract
From the times when we transmitted a voice signal in analog, we recorded it by a digital mark and came to

transmit it, and dozens of years passed. By the present when a digital method was in the mainstream, it was
miscellaneousness what the standard that there was few of the kind by the analog times. Therefore it was

hard to occur that I cannot handle voice signal itself even if quality deteriorated by the analog times or there

was the problem that standard levels were different. However, it is natural for reproduction not to be
possible at all when a standard does not match in the case of the digital. I examine the method that I can

easily convert with cheap machine parts.

Keywords: digital sound, voice signal, A/D, D/A, acoustic standard

1. #

EFEEEET T/ ORETHEEL TWKF
Rh, TVENTRELEETH X HI2e i+
FELBETND. FROBBIHFENWT Fu JORHR
TREBROL P> & H RN, T2k
DEBEERBENMZ TS, T T7 )
TORRTIEHENRALT I ELIEEL <L
RERLZZEOMEIH>»TLEFESTOLOD
PBEODELS Z izt nws Z iRt L
I hotz, L, FUELOESITHEENRE
DRWEGTE TS BAENHERVOAR YT
DRAICHD. 2T, HERVRDhTWATF
VINEBOBEEERL, BIEEATRE 48
DI BB EMBREM CEDONFY) 7%
R TE A HEMIZE L RT3,

T

2. W55k

TFTUENERBFAINS L) oIS
ELTEBRBCEDh-RI—RICERTS
EWEIRER R TH S, —ROIZTFEEIL,
PCM (pulse code modulation) & FR{EH, 5 ZE 41T
WT D Z AT 5 EAMNIC EOFR G EHE
DFENED bDOLHENT P H VI (AD %

) OEERNLRFETHS., hEEHRSEHE
WO, B EHE < H 0 ERICHIAT 2EIZIE
FILRD., IOT P ENGERIEIPCM 7k y
P LI AR A o TERSKAE, ZhiT,
BErEEEE PCMERLZNERETH-0EH
BELY EEEORGNHEL ©F 4 Gimjiikss
LHAASDLERMALE., Z0O%RBENEEE LT
1980 4F{Z CD 75 1987 1T DAT OGN T 7=,
fRETAE LT RICbFORLELAE
THM, T VX NTIRET DT L5~ 220
BRH T, ERT, ZEEZD S HEENED
ab—ORBETHL. HAEAMICT V¥ REIET
FoZERR) ar—2THHRARAEOL L
DRV, TOTOEEERENS 2 0 —% 4]
BT aiERRD LN, T0d, FUHLE
BB EPHATABAICEBESTES LELD
ThoThbat —DHRNBHHMENRD -2
CD ® 4% (IEFEIZ1E CD-DA (Compact Disc Digital
Audio)) TIX, W DN OEBMREET A0
7V R, 44.1kHz TEF{LE v - 16bit
Fx AN 2ch THD. BANIZ o v —ELF
IR SR TRV, Z O35 S - DAT
MBJER 2 B —DfIRA b ) F—2 0R Y &
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WAL o TE L. FUIALTIDESE2R
HFFHRELELTKREL 2O0FRANEHSD. 1 2R
4 dh& %% L4 % S/PDIF (Sony Philips Digital
InterFace) T, Ui FDFERIX, X7 V¥ NV EHIRT
(ATTF 4 HN) « AT I NEFERTE (27
X ¥y ) M, IEC60958 (-3) % L Ut EIAJ
RC-5720B THMBILENTWB. b5 1 213 %EH
A TCHM & T4 AES/EBU (Audio Engineering
Society/ European Broadcasting Union) T# 4 (4
1, 2). ZRMIZES7a barizE—Ths
DOTHEHMESHS. L L, a—<=xTA b
A SPDIF |ZiXH B Ry 77 v FEDar’—
MRABIIZITA W, FRE LT, SCMS (Serial
Copy Management System) & FEIZh 55X TT ¥
ARl LTOabt— 1R 6NE. TP
Na—PHES T DT, BB R
EBEWHER Z &, TP N OIE B HIE AR T ik
el b, a—HIBA W tE0LTOEAMN
MR SNAHRKICIRONS. BIERRAY Ao
Ry P T v TP TV 0nEL, ar—ar ba—
NDIEWEBEROZERER NS ONR LM
ThHPEBOMBYREL ZEEANRDS. M
T, —fMIZ XLR 7% A5 AES/EBU D
FORMRTHEH, EORHRIC L o THRBRMNRA
HBIEDDHD, BRI 2N ARy b, 3%
—N R, 1ENRTZ L RTHAINFIAT 254
TCHER LRIV, BAOBBTCLRARS
THMLMRNHED b O, ZEHEE cClithoR H
AR OMMIZ L 0 HHFT R A & V4% CUOEN M
ENTWE LD LER.
CLETHEANMC2F ¥y U RXNDESET
BT DHEETHLIN, BF v o RZMRHET B Y
ERHLAERIIOFERSLBETHS. 1N DM
DFEFEBFEET DM, EAIX SPDIF /13
AES/EBU # 2 F ¥ VRN Z L\ BHAEHE 21T 5
FEFEZ, 8F v RN ZLingEx1T O ik
MEFEET D, EXRBICIZIPCM 7at v ¥ 200
TETFAT vy X RIS DHELERA—THY, %
[E ALESIS #£23Bi% L 7= ADAT(ALESIS DIGITAL
AUDIO TAPE) (€3, 4) FixAATF 47 v
7 110 DTRS HUE ML FIF & h T 5. ik
DET ¥ VRANT PHNAGECIIHEE FofEg
F7R L2 CWA, ¥ BHO~ALF hT v o L
a—FTCi3M, VY=—, T4 7 v 7, TF, Studer
ML B8 LTV, SONY @ PCM3348 413
STHRMLFASHATVWS. LML, 22Tl

2F ¥ AN DREEPLIIBRRDZDTEF ¥
¥ RIEEEIC AR AR,

PCM £ 725 5T, DSD (direct stream
digital) CD ®H% > 7 ) FEEED 64 1%
(2.824MHz), | £y hETALTT UV NVEHRE
Nl v 2{58%, PCM ZEf-HicEEDET
HER. T e ZERORIBOERI IV ADE
ETRIND. F—FEBIX., —ROCDD 4 {E,
JFEMIZIE LAMHz & TRIBESER M &
MTCELHFRNTHD. A—1_—F—F 44+ CD%
THRENTWARFARRREOTT V2N
ELTOERIIHLVWOTEHABTIIRY b

BM1 FTUELELGEaXZ YEAEMS XLR T
(AES/EBU), OPTICAL, RCA ¥F

ADAY o ——
YWD T y o | 9Ty
P

suy  TREWSE

T " s
"'-}E. -J‘i ; g

AGAT OIFNICAL

B2 FYorEgELEaxrs ZELE XLR T

(AES/EBU)

ADAT" uH
% HiRi%
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Ma FENMEHEaFTZ Z2HENL OPTICAL
ADAT 1 2D axZ ZTC8F v oL d
HeRIAD - HA1B %2 1 6 F v 3R

TORMPCHEESEFHWBIMERT S

HtgL LTHETREbLOLLT, £2F v R
NOTIINESERYPSEL1-DIFAEN
TV %, SMPTE (Society of Motion Picture and
Television Engineers) M # A Loa— FAFIHEh
TWaZERHD (ME). ZhixEFEYTT
EF ¥ ANMEETIGE L LV ICHEEES
EREEZFNCINET 2RI AVWSR S, AR
CREMMIZIIM DR D = L BRI DRI 72
WA, EBEROBSBIILTREIRIKTFO 1
ThdH. 20X D RTHREAT 5 HERIIEE (&
THDHN, HEOEBOEABLIZ XL VEFH LR
NOBBBIRTIND L3R TETWA,

3. TUEME AT
ZZCHHTAHERE SRC Y F ) 7 L—
ks @ s8—4% (sampling rate converter) 1457
DY 7F) 7 — b TRGEhETF 2 ME
e, MOV 7Y AR ERT B3 x
—#Thd. Flxid CD oYV 7Y v FEEHK
44.1kFs & 48kFs (oL, V7Y » 7 Ak
ERABDIETCII VR ENTREL B,

#F 1 AES/EBU I L O'IEC958Typell(SPDIF) D
Rz 67—

AT AES/EBU SPDIF
Bl XLR RCA/
ATT 4 AN
iR H I YR TrriiS LA
ArE—FR 110Q 750
L 0.2V ink 0.2V ik
5Vpp 0.5Vpp
7uay g ol L 1: £ 50ppm
110.1%
NEA[EE v F
Dy H— +20ns N

#2 EFEMH7A+—~ v MAESEBURIZEIT
Ha—

Byte Bit

o | 1 [2f3]4] 5 [e]7

0 P/C | Audio | Emphasis | Locked | Sample.
freq.

1 Channel mode | Use of users bit
2 Use of AUX bits | Sample length Reserved
3 Reserved for description of multichannel recording
4 Audio ref. l Reserved
5 Reserved

£3 EAERZ#+—~v bIEC 958 Type
I(SPDIF))AicBIT 52—k
Byte Bit
o | 1 2 [3f4]s]e] 7
0 P/C | Audio | Copy | Emphasis Mode
1 Category code l Gen.st.
2 Source number Channel number
3 Sampling frequency Clock | Reserved
ace.

LD DX E THES HEL WL EHRC
& 720, RCA & XLR OEBIIEBRMeEST T
ThHOCERy —TNEERT BT TI.
FFT A AN —T N E RCAETIZXLR T Z R
BEBENLETHD. PI2E, A—FT4472=%
TP I NF—TF 4 F 3 23— % — AT-HDSLI
HFRHDH. TR, THREE L LTRETH
B A £ BE @ B v BEHRINGER( ~ ) ¥ #
—)/SRC2496 Ultramatch Pro Z#|f4 5 filiz-2>u»
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" i 183 (o=
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CO-RLO=¥=
MDL3—¥—
AVFT

BT I LT
BRUREAT I
=TS RENT
VEUA,

MBI nr— e
RIS LY

http://www.audio-technica.co.jp/products/converte
r/at-hdsl1.html]
6 AT-HDSLl 7 V2 NMEFO “RE” &
K" EREICERT S a A~ “FE”
= R, N - RE” CoFTUF R
MTRE

ZHIZ XV ER RGN RE & 22 D . Bl d
SETLEER, XKELHTFTH 7Y Y L—1
DEWE T r—~y POEBREITH. FlE LTH
A LTUW% SRC2496 13 Z DB LA T L0
CTHEIAER T 2 BEEOBGE CHIPIZRE
Lo WBFIXIMSZ DR %6 5 HAMER|CTH 5.

SRC2496 X RV TV T L—FrR7 3%
—2y M A VI =T 2 ADTFCINA—F 4
AEF %AW L F -+, AES/EBU, S/PDF Dfl, 7
F 7 XLR A7 b 5Ef. S/PDIF 3477 4 4
N, AT F Iy VRIRATEE, 707 o3y F 1
E LT HIBRET 5 2 RE 025 CTIRFEMB b3
AR EEFIZR V. 20X ) [2E e e
Rl 7 a—~y FEBRET

FTHHEC 1L LT T e VER4EE
DT IZHNMEHE~EBRT DG, 37V
EHEET7T T/ EE~EHRT 5135400 H%
BHTH. T FHe V{E5IE RCA 7213 XLR D%
FEALTIWA-ORMICHER R TE 5. %
L7V NEFOROLHICISDMFERE
LTWALDIZIEETOMES L EENTTREL 2
. ZOLEXPACERRREZRISRT. B2
DAELERRIRTE .

Bz, 7oV HFROEM 2TV ¥ A TINE

EITWIZWEAPAIED AD, DIA a3 3—42 O
YRR D DB AN EZLND.

K7 V7V — O, ANEOFRTR,
Y7V ¥ L— K, AES/EBU MR, A
71 XLR,RCA,OPTICAL DR, =z b'—Eik
77V DFER

YT T — hOT, HAROERTR,
Yo7V 7 L—F, AESEBU DFR, &
F{bv v hEE, XLR,RCA,OPTICAL Dif
E, abv—%ik7 T 7 0I5E

%8

Yo7 r— b OERIL 32, 44.1, 48, 88.2,
96kHz 23FF T&E 5. DAT O L LTI
2R, BATEHDIL48,32kHz THH. CD
DT VE N E—REHEHERV X S I 4.1kHz
IEHEDAR LI TWA, EAMIT 48kHz 1343
HETED 2{ED AV 2TV 27 96kHz H3FI
TExHZ¢ b5, CDIL44.1kHz BEHETH S
Nba—F 4 v TOBRIRBANA YT I T
20 882kHz VW HWVWHLND Z ¢ b d D, La—
TFAVTOWMRTIE. axlpoTcl b 2FV¥
NVTAT D BRORREE WL S D120, BBk
W7 ) RO 25 E iR 40BN
PCIERT 5 = L NE . BRI CD 1ERoY
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7Y AR DAT TIERRShizZ & 23%
WODT 48kHz DY 7Y VAR EE AL L
TEOED 96kHz R 4 {5 192kHz VB D
I EMEV, Fi2, DAT TiX BT v b 16bit
ThaHM, FHEOMFRT 20bit 721X 24bit TRD
BFTHZLbRLfThbhA.

TOINI XY —2FHATLHEOAT—A
L—T7 DT INOBREDT=DIZHWS. TUH
WIxF—EFEIFREVa—T 1 T OEAN,
BET N ARwAY —, TP OWENA L—
7L AOTHEEIZARWA, DAT #F4AELTA
HEFTAHRICIIFERGIEY, >EV~AF—
NEFZIZ A O THBENR TS, ZhEFo2L 3
¥Y—NEMTELIDIX LD Y —RAITBBA
HMHTHDH. ZDOXHGE, SRC2496 DI
YruREMLTANI vy 2 2EPT S
Z LI LV REMNRET b, A A E T,
BRI CIR A< 7y 22 L 0EEOR W
BEFEVWLELEZREZ EBEVOTHFATH
D.

KA O SCSM %S a v—EHEFEENRA
STWHAN) T NEERMBhoTm b &y
T o 7avt—S2TirbicALRECar
—HITHOMENRHS. ZDay ba—AE2T5 2
EMTFREIZAR D, a—AREEy b &, FYV VT
MEy Mk HEIEHENS.

T 77 AR ERFICERE LT 2 A
AEHEEEAH D LT HLDOTHDHN, EBRIZFIA
LTWAHHESR T 77 Y ADFANE LLAT
bhTWiRnWZ ENEn, ZhaBFEmIcER,
HlEefe s 45, ZANELL Thh g
EFHAMRRBERMICR IO TAREDORME L
THIRZFREL T5. Zhik, RELHDER ¥
—VEEBHOBESORKER a—ay ba—
NOESRRAER LMW &, F0BFIc
TFVADTZ2 T RHALNWERTHD.

LD DDr—TABREWBERLT SN
RyFRALEBHRATHE, FOIALENVWZEBLIE
BOHEENRI S, FO7-0, BVETENELEL
BERLLTHHENENTS. £Di SRC2496
BRI LTI T —RF—, TNy 7L
vy —¢ LTHAT . A2 B EOEREOS
AVI b drariRy A (D) OEIC
AYE—FRERETIZLiIzL Y REH
EZBHS LI RHERWIFTE 5,

Vo7 o TRABERIIEELRN 2L H B

DOTLYVRERABEFCTHRMIESLZ LT
ol 7)) TR OIEENTREL 125,
Ba i FARABESN TWALLD Ry FR
A ATY ¥ —MICHAT B & CRSITHA
RS AR BRGNS L oIl B,

4, NEBEIBOMER LG A Aa—F

DA 2 23— Z [ XA D AK4393, AD =1 X
— &1k AK5393 ZFIFLCwWah. AT SPDIF
2k AK4114 BRI ENTWS, ZoF v 7HK
LD SR IcbFHISh THhAEFODH
AR THD. VT S L— FOERIZIT
CIRRUS LOGIC @ CS8420 Z{li~TW 5, 1L
LTF vy 7OMBE1 00 0ARETCHLENE
a7 A—F4ARAEKELE L TAHBEESNS 0 FLL
ETHGEENTWA LD L5 S, V7Y 7
8% 96kHz £ T 24bitD/A 23— F ThH B,
AN DF » 713 192kHz FTHIEL TWH D
T, Fray/—baNdZ IR BANIE
ARETHD. /A AEOMBEIZIERICES ChH 5.
A—T 4 AHEBRA—T 4 AEELTERT
FRAENAZLLBEMN, ZLRETFAHEFTL L
HIZHWS., ToRICHBENSDREHHO
SMPTE #A4 Az— FCHhsd. kBhik, ML
DEMERAHIZDIZEZ BN LOTHATY,
T/ADBALE 1 a~<ThbH. AN T o s4
—F 4 AHEFEIT, BEESL LTRET 5.
ThEZ7 4N LEOHAEEBELTHET2DT
HH. ZZTHHREShTWA L7 o2 Vil
DFEE, MIDI Z a2 2139 7Y 7
WHIZTR LY —F2ay 2 #AWCRNE24T
7. ORIV —F2uy 2 2 RWCRNATT
2. EBRTII Bz sat A HF—Lin g
HHOBB®HAY, 74V ABEH, ©FA4
MIDI B85, A —7 ¢ AHEF~KAEL e B RNE
FEMBRT AL TCELVWAMIZERLTWA.
SPDIF CHIH & TV 5 [RlEh RCA ¥ 13l
PEELTWHLEDERTERWI LIRIFEA
ERWD, HEGOHAIIETOREENLETH
5. RiRFIE, AROKRTFLAROHRFRESHS.
F7ARN—EEFLTCWAEBRBRLRLETT
HHOTEREHETIZESAEKIIR—Ths. L
MUK AGE 5 LGS HER V. ARD L DI,
TOS-Link &FERENTWS., ABPHI=FF
LRI =SSV LRILEBRTT
Tu R L OdbFIRODItFIMEnD., &
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ANICANIEIEBE YA 7OBBTL L AW
b, ARBR—F T2 4 7OWBTCHWLA
B ENEW,

5. AT 4 AL~ )VORIE

AR RAEM OB T L~ 3-10dBY
ThYEBMAM+4dBu THDH. L LEBSHILF
EZOLARFLRTHWAR, RERIZIZEA
EFbhThWiWnWeEWnoTHLREW, avyta—#
OV Fh—FiEX, —RBICEERLY Lo & L
AARTFLEN TN LTSS TH S,
FADLALTEXZINIRIETHBEDT,
Avta—FRRO~A 2 AND L0 EY
EoELTHE. MAT=A 27O 77 AT
ROBED 1LSV~3VEERHTWD bOREWN
A, AN 48V BHEALTSH. Web Fv v MEEE
Thhidarva—2AD~4 2 ChEBICHE
BRVWRL L THLMEORWE CIURE TV
WA IR D ACOT L_ADH— R ThoT
LABDIF Y-l 2 DRV TTA
ANETHEHEITDRVIRY AR RS ILEGT
ERWeBbh3. ¥ER0OIXY—Tbhid,
FEARMIZ-10, +4 O L) 0 Bz IS HERIC o
WTWAHDT/HEIO I 4 —%4# 5135 A
Thd. Ficid, RIBETIER L THEIZA—F o
FA =T xz—ARBMTHELL LRV &
iz bDib, 1 FAUTCAFARTHS. =
DEIRAVEF—T o —A%HH &, [EEMGIH
HhmET 5.

RAMOFERSEZ GEELLAR S Ty
KETHD. aPa—dOTFBRANO L~ 0T
LV EFEIEEBE SR THWRWIRIETH S, ACIT
EPRHBELTHLN, E5 L zo0nTiE—
UifthbhTwiaw, Fi, 7o ZEEira
Fa—2AEOF S Z VEIROEL ICHREBIN
TWHDTHEORBELRE V. 2078, av
Pa—ZILMBEOLIWA—FT 4 HHEBEEARS
T H70ICiE, USB #7213 IEEE1394 S0 A 2
—7 = — AW TERE LA SEGEOA—F ¢
AALE—T7 2 — ABBEERTRETHD. &
AILRBEINTWEA—F ¢ AT HE I E
AR LEFRHAELIVWEEOLOLE VY S
HERD S,

6. =
THuldheFCENMIRVIEEDE (L E

BETIFBTLZ ENAEIC R TEENTA
A —vy MREE LWER S 2 Hkirn k
WoltBBEBZBRELTWS, Nz TEERE
ORBEIZE Y, REBBSHICBWTIIE S T
LI-F 2B EM CH-oCLERICE—
MM WD 3 B . F T FARIERE 4 42 1) HE
PReFEdiomz bh TWaAlBELH LN Z
Tl MBS DWW TR L. T2 05
EEATIHE I ETERO 2D OBA i 8
ENFRETHHZ &, RIZESFLEBHEShTWD
BEAEFREORBRALNCRVWEEFHEES
& LTRIACE V. AT, BiEEDR T
HHRBORCRHERLOEREFD 74—y
h OfEIE & I HOWCRRIA L, fREEETT 51
DY 2 DT D DR L s A R
L. BRAMIZ L ARECHSER & 56k
G—7NERETHLTCIRIEETOHMB LA
RGN D Z L2 LD LI, BB ®ED)
EMICHIATAZ LT, L RS EES
DN FY - 7HRH#ED EBbND.
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The reduction of the moving part of the network server apparatus or a study about no moving part
Keisuke Mori

Abstract

The commercial use of the network begins in 1992, and a network server sponsoring various service on a
network always works. A network server became essential, and the time of around ten years passed. The
E-mail service applied it at a volunteer level once in the section of the university having a research institute
and network-related department. It came to be handed the address of the E-mail to a student at universities
by the present. In addition, the E-mail used it on a computer by the past, but I got possible to use even a
mobile telephone and got possible to use it at the almost same level that the E-mail of the original method
of the mobile telephone used it with a computer now in the days of the early days. When a user used
Computer Service Corporation, stable movement became important. I tried that I reduced a moving part as
much as possible in order that possibility of the trouble was finished when | included the moving part of the
machine part for tackling to trouble by this report.

Keywords: network service, reduction of the moving part, no moving part, the service continuity
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A Study on Storm Surge Characteristics along the Coasts of the Kanmon Strait and the
Hibiki Sea

Shuguang YAN and Haruyuki KOJIMA

In 1990’s, in the Kyushu coastal areas landed T9119 and T9918 which generated the recorded
maximum storm surge level, and large damages were caused in various places along the Kyushu coastal

arcas. For disaster prevention, it is important to examine vulnerable areas where the storm surge

increases remarkably. This research aims to study through a numerical analysis the storm surge

amplification characteristics along the coasts of the Kanmon Strait and the Hibiki Sea by varying tracks.

The most dangerous typhoon track is determined to be a course along the south side of the Hibiki Sea

from the southwest to northeast direction, generating about 2m of storm surge height.

Key Words: storm surge, numerical analysis, typhoon track, Hibiki Sea
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The history of the ministry about the engineering works and railway since the Meiji era period

Hiroshi Hataoka

Kunihiro Tanaka

The railway since the Meiji era was important in Japan. And, the Meiji era government can be expected to have thought the
development of the rail system to be the most important. In the present study, it thinks about the railway as industry, and the
transition of jurisdiction in the railway and engineering works and the change of finance have been brought together from a

historical aspect of engineering works.

Keyword: Meiji era , railway, engineering works , ministry
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A fundamental investigation on geometrical acoustic prediction method with scattering coefficients
for room boundary. Part 3: Analysis of real auditorium model.

Kunitaka NAKANO, Hiroshi FURUYA and Soichiro KUROKI

Commonly used room acoustics prediction methods such as the image method or the ray-tracing method are usually based
on a straight-line geometrically specular reflection model, which must be modified to account for scattering phenomenon in
order to give realistic results. This study deals with the problems of the scattering coefficients that should be assigned to the
room boundary in auditoria, and a fundamental property of the prediction algorithm that may be used to model the diffuse
reflections. In our previous works, the way of handling and basic behavior of sound diffusion in geometrical acoustic
simulation were investigated using the two kinds of sound fields, namely, a single-wall model with a specular reflection and
simple models of enclosure the boundaries of which were composed of plane and diffusive walls. In this paper, as a next
step, the coverage is expanded to real auditorium models with the complicated shapes. Both acoustic simulations in hybrid
image/ray-tracing models with variable scattering coeflicients and physical measurements are performed in five actual
auditoria. Room acoustic parameters are analyzed from impulse responses. The calculated and measured parameters are
compared in order to verify the practical approach applying scattering coefficients to geometrical acoustic prediction. The
difference between them and the effects of diffuse reflections on the acoustic indices are discussed.

Key words: Geometrical acoustic prediction, Scattering coefficient, Room acoustic index, Hall measurements
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Fig.1 Five auditorium models.

Table 1 Outline of real auditoria.

Hall  Seats  v(m') V/S(m) RTqs)"' @' N7
A 1,811 18,700  3.02 220 020 12
B 1,871 17445 251 224 017 16
c 1,780 13,994 336 145 031 12
D 1,813 19410  3.03 207 021 16
E 1,818 17,302 2.80 179 022 16

*1 averaged over the four octave bands from 250 to 2k Hz
*2 the number of observation points in the seating area
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Fig.2 Block diagram of measurement.
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Fig.3 Spatial distributions of six acoustical parameters; G G80, GL, C80, EDT and Ts (at 500Hz); calculated
values: (i) dotted line, without scattering; (ii) solid line, s ,= 0.10; (iii)dot-dash line, s ,= 0.50, e, measured values.
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Study on application for Geological Information System by using Handy GPS
Nobuhino KAMEDA, Kunihiro TANAKA,  Shigeru YASUDA, Yang FEIL, Sigekazu FUKUZATO

Recently, the analysis that uses GIS (geographic information system) has come to be used in all districts.
Collecting from data by a numeric map on the market and the aerophotograph, etc. as a method of
collecting the positional data in that case is general. The price of the RTK-GPS equipment is difficult, and
however, it is very expensive and handling is very difficult.

In the present study, the measurement result of some handy GPS equipment and RTK-GPS equipment
was considered to obtain the reproducibility of which extent when applying to the data of the geographic
information system by using handicap GPS that was an easy GPS measurement equipment making
comparative study.

Keywords: GIS, RTK-GPS, handy GPS,
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Identification of Agricultural Products Brand with DNA Analysis
Yasuhiko HAYASHIBA, Yuya KOIKE, Yuji TANAKA, Kouhei YONEMURA,
Hiroo TSUKAWAKI, and Kozue KAIBARA

As processed foods have come into wide and daily use recently, the needs for safety and reliability warranty are increasing
year by year. However, consumers can confirm the ingredients of processed foods only by attached labels in which false
descriptions are listed repeatedly. The most rigorous inspection of processed foods can be performed by the DNA analysis,
though only a few of the foodstuffs have been completed the whole genome analysis. “Ohma’s TAKENOKO?” is one of
the special products in Kitakyushu district as a national brand.  Elimination of illegal products and saving the brand quality,
we attempted to detect DNA polymorphic region in bamboo shoot. As compared between Phyllostachys pubescens
(MOSO bamboo) and phyllostachys bambusoides (MADAKE), we confirmed DNA polymorphic region with random

primers. According to the estimated polymorphic region’s sequence, we designed and synthesized some sequence tagged

site’s primers and reapplied to detect their region. One of the designed primer pair amplified the special region.

Keywords : DNA Analysis, DNA polymorphism, Sequence tagged site, Primer design, Bamboo shoot
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DNA ZRINERSNT-T Ha—2 ¥ B
&35 F&2YIDH L. DNA Gel Extraction
Kit (STRATAGENE #£)iZ & - T DNA fitH %17
e 15%7 Hu—AH L CETIKEI 2TV,
¥ OFERE L,

25 TAZu—=x7

filtti L7 DNA IihiX, TOPO TA Cloning Kit
(Invitrogen $£) C TA Z n—=2 7 &fTol-14, #
F—EL I avitloT, HA9ET% DNA B
FlEaran=—0hUA bao=—)&18/,

26 F5A3I FoOMY

BIRLIZATUA bao=—% LB b 2 #k
ETNH)—SDSIEIZL Y 75 R I FEfhitk,
RNase % iV C RNA ZFrE L7, il [RE%3# EcoRI
TUIWr, £721X PCR B # 1T o 72, 1.5% 7 W
— AT NVERKIZL >TA ¥ — b DNA %k
BLEY,

2.7 BEBFIRG(—7 = R)

¥ b/ DNA OEHI%TERT 572, ABI310
A— bk i—2 =% —(AppliedBiosystems )% H
WTZF5RAI FDNA EF¥FASrahTW3
MI13Forward, MI13Reverse @fEIZA ¥ — h X
TWHESNZEfigae L, BERBSITHDL T & 0T
FTA=—REEENT-HBHOBINE A ¥ — |
DNA DOESI & L=,

2.8 774 ~<—DER

7T A = —{ER 4R Y 7 b (Primer3)& VT A
»#— b DNA OEFINLIMBDT 7 A ~—%1{E
L7,
29 ERILAETF A ~—I2 X5 PCR

# | OFMHETEL 4/ 2@ PCR BIEEZITV.
1.5%7 Ha—A7 VCEKKEBIMEL, S Fo
fEsd % L=,

# 1. PCR &4
REEC  PTEREMy YA 2 vE
94 3 1
94 0.5
Tm* 1 35
72 0.5
4 [o]

*Tm : Thermal melting temperature

3 RREEE
3.1 RAPD {EI2BIT % DNA £8

TUH AT T A~—40 T PCR HRZ1To 7
L =%, OPAl9, OPBOI, OPB20 i3\ T DNA %
BIAHERR TE2( 1),
3.2 Sequence Tagged Site (STS){L

RAPD k1%, HBEEY| OF#RE L LT H{E
Thy, 0EEBEDEWT 7 ~—2#ERTS
Z L2k > T DNA O omE % — oot
L=, TOFHETImBDTEZY, LL, BHR
PSR HB P, LoT, RAPD ETERH LA
Tk BN RETERT 5 SO BRI % Fi 2 HL
N, ZORDT U H LT T <8 bEIEE
Mo HERMESYLET I ~—%2{ERT S
(STS{L)YLERH H & L=,
33 FNT I ARTZIZarhbd

DNA Wi DFERd

RAPD {£ T15 S A7 kBl &7 /4> & BRE - RS &
AL7= DNA Wi o—#% S 6Bk B LE L7
LA, BRILT5 DNA Wih DAy KRR T
(R 231 L7, 3 T34, 4 b—32), TElE
L, 2 L—UiIA\y FRTERTERoT2M, |/
BTERVWEEOHMHETHD EHEFEL, LIBED
EERICAL L,
34 A ¥ — b DNA OfER

TAZu—= 7% h7—E LI ra 72T,
RIA ban=—hb7FAI &KL, 1~
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M1234N M5678N M9 101112N
A. OPA19 (T X 5IfiRfEE B. OPBOI I X % Hii@fs R C. OPB20 = X % sEf@As
M : 100bp 7 ¥ —~—H— M : 100bp 7 ¥ —~—H— M : 100bp 7 ¥ —v—H—
1 : OPAI9+ £ D Y U F 7 (1&F) 5: OPB0l + £ Y 757 (&) 9:0PB20+ &% Y 0F 7 (1&R)
2:OPAI9+ €U YU F 7 (FEA) 6 : OPBO1 + & 7 Y U F 7 (&) 10 : OPB20+ €% Y U F 7 (&)
3:0PAI9+ £V Y UTF 7 (FH) 7:OPBOL+ €Y UF 7 (FR) 11: OPB20+ €V Y UF 7 (&iF)
4: OPAI9 + &/ ¥ (1&[H) 8 : OPBI + &/ 4 (1ilH) 12: OPB20+ ~ ¥ 4 (1ifE)
N:FxHTF47arbo—i N:FH7F47avbo—i N: ZHF47ay ha—n

¢ 1. RAPD {EIZE1T 5 DNA 2B DR



50 BEm S IER ik & U TODNAMTEOBRE CRRZE = /it - FFR - KAT - R0 - L)

M : 100bp T # —~—H— 1 : OPAI9 + = & 4 (1&ld]) 2 OPB20+ & ¥ & F 7 (58
3:0PBOl+ 7Y 0F 7 (FE8) 4 0PBOI+ « ¥ (&)
2. NI ART I a vOWR

500bp—
100bp
M 1 2 M3 4
A. THIPRFE%3E EcoRl |2 X A U B. PCR i@
M 100bp T ¥ —~—71— M : 100bp 7 5 —~v—H—
1: OPBOI + €7 Y UF #(FR) 3: =¥ (aE) & OPAL9 + MI3Reverse
2 : OPBOIl + + # & ({&[) 4 : v ¥ r(18E) L OPA19 + MI3Forward

5: DY UF 7 (&) E OPB20 + M13Reverse

6: €TV UF 7 (EE) L OPB20 + MI3Forward

3. A »H%— b DNA OffER
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— k DNA OfifggB% Li=, A > ¥ — ~ DNA D
?ﬁ%&tf@ﬂm@friéﬁﬁﬁmmhié
ERADHILN TS Y, KEBRTIET U F AT T
4vﬂwm1&ﬁw12ﬂﬁﬁﬁfét%v/
OF I (E®), ¥ r(f@Eki)mdeo DNA # &7
7 A X F#&EHIREESE EcoRI THIH L7-(M 3). R L
T HFLTF4~—0PA19 . OPB20 #H\\T
ZRNFERCE -~ T @@, T Y vF o7&
MO DNA 25177 A 3 K& PCR &I it
LCHAMODZBIBESEA Z LIk~ TA ¥ —
b DNA DOFERETT - 7K 3),
385 PR

fiit L7277 A 2 K M13Forward, M13Reverse
DA EA— b —S Y — 2L T—7
TUALERER, o4 AT 54 <—0PB01 #
WTERARER TE 12~ 4 7 (&) D DNA [k H
DECFNA AT TE 7=(K 4), AT CE 2o -ftho
MIEICHOWTIL, SRR ICES o FINER -
TWiel=d, il L7-7 A3 V2 FE//o—=
L, BF—F bd g wEfTakd o6, &
A b, Th—an=—RERihe, 2ok
AR VA ban=—oRicerT7 TS —ra v
LEEENRBALTWSE-HEEEZ LN, 4%
DL LT,

GNTNNNNANANCGACTNCTATAGGNNNNNTATTGGG
CCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGA
TGGATATCTGCAGAATTCGCCCTTGTTTCGCTCCTT
GGGGGCTAAGACGCAAGATGATGAGGGTGTAGAGAG
GAGGTGATCACTGGTTCACCGGTGGCGACAAGGCGG
CACTTCAGCCGAAAGTAGAGCTCGGGTTCCTCGGTG
GAATTAGGTAAGGAAGGAAGTGGAGGAGGAGAAAGG
TGGCTCAAGGGAGGTCCAGAGGTGATGAAGAGGGGA
ABATGGAGAGCTCCCGGTGGCTTTTATAGCCAAGCG
GCGGAGCACTCACAAGGAGACGCCCGGCATGGGCGG
TGGTGCGTTCGCTCACGGACATACGGGCATGGGTGT
TGGTGAGTGAGAGACACCCACATGACCGGCCATTAA
GGGTGCACGGGAGATGCGGGCEAGGAGGAGCGARAC
AMGGGCGAATTCCAGCACACTGGCGGCCGTTACTAG
TGGATCCGAGCTCGGTACC
X=:=15yﬁA7§4v—ﬁ¥%ﬁ
-+ <31 Y —F DNA

[ 4. OPBO1 ZHW\WTH LA
< &4 (18 [7]) DNA BLF

3.6 STSILT 7 A ~—DEH

Primer3 725555 DNA iR E2EEIC L

NG, AT I DT TA7— YYD
MBI T =2 v A GHE, HTHNEkiEE
DK, IRBOFHEEZZEL D, HEENL+

HUEEMIEI L7994 ~—3REH 2RI L. Zh
Iz X v PCRIZi#EN 72 STS {75 4 ~—"TMBO1-1,
TMBO1-2 23MER T & 7-([4 5),

TMBO1-1
F:GTTTCGCTCCTTGGGGGCTAAG
R:CCATTTTCCCCTCTTCATCA

TMB0O1-2
F:GGAGGTCCAGAGGTGATGAA
R:GTTTCGCTCCTCCTCGCC

F T UH LT T A ~— BN
5. ERILEZ7 54 =w—

37 Bl L7275 A4 ~=—I2X % PCR

(LT 74 ~—%2HWT, &7/ 2x
LTHFE I CRTLRUCPCRIBIBRIGZIToEZ
A, TMBO1-2 & iV VRS Z % LT3 RSERE
T&7-(X 6), TMBO1-1 {¥7 7 A =—i%Ft L. PCR
BUGGMFIEE 22 el 20 - LB 03, E0EES
ENEONRN2T-DT, 7429 —FKD7 ¥ A
T4 =—BHEFETDLDICOWTITEREN
AR Y il

4 Fid

&/ 7 20 DNA 2% RAPDIEIZL DEFEL.,
STS{EIZ X W BEMEEZRED D L\ ) FETHE O
77 A <=—(TMBO1-1, TMBOI1-2)A3{ERlTX 7/,
INLDT T A v—TERIZHW-#Hi{k%Z PCR
BiEL7/-& Z A, TMB01-2 T PCR TEH{EIC
FICLHTh EABE SRS Z L 2R LT-. SEO
EEZ L0 & aflobfER < — A — D ER
IZEL R oM, TMBOI-2 134 7/ 205
v—H—Thd LA TE B, 5%, ZOv—7
— Ty ) abiiolmz T 5 TETHD,
% 7=, RAPD iEIZ L 0 fthod DNA SRS 4 B>
it STS (k35 L TH Y/ amihfE#l~—7»
—DERNRTED LEZLN, ZhEa4%0EHE
gl 1%
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(BKZE « /vt - P - KA - 516 - RS

1
3
5
7

500bp

100bp

M1234N56 78N

CET Y OF 7 (1) 2:EVY 7T T (REA)
CET Y OF (R 4= F (@)
R Y UF U (1ER) 6: BV Y TTF I (HER)
LR OF (R 8: v & (@)
M: 100bp 5 ¥ —v—H— N: FxH74Farvbo—n

X 6.

ER L7=7F A ~—T?D PCR Y
L—1~4 : TMBO01-2 #{EH
L —25~8 : TMB01-2 % {EH

ZEIR

1

2)

3)

4)

5)

JRMA . BRCEHECRE O 1= Dl & 1,
BEBIORERZE $79% $1%,103-105
(2004)

FKEFIE : DNA 2854712 X 5 ShTsEqES o AT i
—HEMIZ BT 5 DNA LRUR LT 20
JEH—, BEBIUEZE, E79%, F1 3,
131-136 (2004)

Lt - PEHELA - MR TERIm TEC
RAEER ) — ) —X SAFEEBRAST A
AT v FQEG IO |, Fi¥t
(1995)

B « INEFIL - KEMOIT & Gt
HEORTF— AAF LA N3 —F DB —
EHOKEE N BT v ¥ — AN ER S, No.
27, 1-7 (2003)

LA - MR TR THA TR ES
—hU—X NAFAEBRATAILAT v
FOFRA Y525 PCR) , FiMtt(1998)
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The protection of endangered plants that grow naturally in the Bay of DOKAI

Masaru NARITOMI, Shigeru YASUDA and Satoshi JYUFUKU

Various plants are in danger of extinction now. The areas reduce to the tidal flats that are the growth places of the

halobionts by the bank protection and reclamation. The number of growth places decrease rapidly because of the influence.

In the present study, it aims to investigate the protection of SHIBANA that was the endangered plant in the Gulf of DOKAI,

the establishment of the growth method, and those environments.

Key words: the Bay of DOKAI, SHIBANA, endangered plant, conservation, halobiont
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