ISSN 0385—6844

FHAIRSFHFMNFERICE

-

TR TF1A

Research Reports
of the
Ariake National College of Technology
No. 31
January 1995

Published by Ariake National College of Technology

Omuta, Japan



R RIS LT T DT NGY T SN 1 ———

EFEEREEADN— F T L7EREBEDMIT DOUNT  coeeerereeeserercremserarensanes

$& BT 3 :%gﬁﬂﬂgmﬁﬁ JZDVUNT reeeerecestsrenetcacancaiocciinncrcetetanoctiocanns

A4 F) GEEREFR LV I 7 VIR < Ty

= H. J Creaton, ‘Al’l Introduction to Sources ..........................................
for Historical Research’#Hu{yMz LT —

ON CERTAIN MATRIX SPACES  +rererevsesreertesststttnnnmterioseiisinicsnarene
NOTE ON AN INFINITE DIMENSIONAL RIEMANN DOMAIN  -eeeeceeeees
ﬁb@%ﬁﬁ %-j— B o)?@ﬁ@ﬁ]‘ﬁ{hmﬁ ................................................

ZHEBEZROREHIzOWT
— EHEBERLOBEL L RECHET2HE T01—

EHBEFMOBDICOWT
— ZHEEETOBL L KRBT 255 €02 —

Mmare o= FREERBITCHIBIEE . s s
— BEREY oM —

ﬁ]ﬂ?\"/ » 7—7®%ﬁbiﬁb>f ...............................................................

=40 %Fﬁﬁﬁﬁﬁﬁﬁ@%ﬁﬂ:g: B9 %H[.% ...................................................

8
VN

3 E

N
i
A

/N
i

el

a4 HMF-E HIFE H OH OH

B

® ®
g2 1
b S
3
g x B
£ 21
#®’ 43
# JA 53
BHF 59
=T
F A
SN
- &
=T
F A
w8
- B
{%_
® < 97
& F
g "
&
R U
2
B E 107

THEIESEE (B19934E 9 H~F19944F 9 H)  rveerreereeerrerarmmmmtuntintiiiinneseetae et 113



FHIERSEMFRAE £ 31 5 1

i

WR BB

FERIFHBETHAEFHER S XA TLDOBRK ERE

E-REFRE

<FEL 6 42 9 H28H %E>

The Present Status and Next Step of the Computer System for Education in the
Department of Electronics and Information Engineering (E. I. E)

The new engineering work station system was installed in our department in March 1994.

We describe the former system and its proplems, the new system, its effects on classes and the

next step of its applications.

This paper focuses on introducing the facilities for education, and not on contents and methods

of education.

Hirotoshi Sese, Yutaka Tsutsumi and Yoshinobu MATSUNO
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A Concrete Example to Use a Hardware Description
Language for Education of Electronic Circuits.

We have been trying to educate students a part of electronic circuits by use of a hardware

description language. We describe the aim, contents, expected effects and next step of its use.

Hirotoshi Sese
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On the Education of Computer Literacy at our Shcool

The purpose of this paper is to present a new idea for the education of computer Literacy. The

idea is shown below.

At our school, we begin to educate the computer literacy from the first grade in our school.

The education of computer literacy includes practice on the typing, how to use the application

software on word processor, spread sheet, and programming, etc..

A teacher instructs at all 5 branches of learning in our school.
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Modern British History and Reference Books:
H. J. Creaton’s Seminar on Sources for Historical Research

No historical research can be done without reference books. Every historian who starts research

in an unfamiliar subject, at first, refers to those sorts of books to survey the existing works in the

related fields and to get primary sources essential for his/her research. It seems, however, that few

Japanese scholars of foreign histories have paid due attention to refence books.

This paper is an attempt to encourage more attention to those books by giving information

about a seminar which was organised by one of the leading bibliographers, Heather J. Creaton, the

Deputy-director of the Centre for Metropolitan History. The British historical world has accumulat-

ed a large number of valuable bibliographies, guides, and finding aids. At the seminar, she talked on

those achievements, and showed to us some important libraries and archives in London. In this paper,

I introduce those libraries and archives, and later give a list of some three hundred reference books,

focusing on modern British history, most of which she showed at the seminar.

Minoru TAKADA

I

WL, WA EEIN D BEANE AR OBITE 2 6
JTw»3, AROETHINEREL TS ZERE
SETHRV. I LBERCHELT, HEEARTI
ETHEDRV L S RE-REREM - LR
EERSNTWS, 23EY, ZRETHERVV
DER, FlZ SHESHERE, EEREN, XELR2E
i, TEBEOEHIEBENERICRS ZenTE

7L, EN56DRDDH4 R Ty 7 bHRENT &,

Ldl, BEHEOERE, Lhbl) [#HE%] OB
R, HiARHRO SR, B Y ORBlay
YarvEReEEt kD AERER, RCRIEXELR
BT 2 2L BRBEEEo>TWS,
DD, BhizV 7 7V VR« Ty 2 REBR
TEZELBAARTH B, AFVAEFZERZINE
T, BB OBESLERYE, TXEEE, 7477
U7 v OHEREHICETWT, ZOSFTERE
BERELTER, ABRIS LEREBO—HEENL
LOETBHEHDTH3.

EZAT, ThHDEREEL S BEROHRZYT
T, REREP—RATCEIF—2EAEY
BIk-oTwa, FECIEHERII LI+ —0
U &, An Introduction to Sources for Historial
Research (the Institute of Historical Research, the
University of London)ic Hif§ ¥ 282 % 2, L7 71
VA Ty I REEHEOREBIIOVTEL 2ERT
ENTEN, HRATRRBEOIF—idbEESh
TuEWISITHIDT, BATI2ERMSH S DT
ZuhERY,

HUTF, &l +—Z20bD2HENL, BETIK
XIS -—THENMSWLEYEFLZLT, EBRVT
FUYRTy 7 (FiZ4 XY ZERALEEFRIREE)
PETFLILIZTS,

II

+ 3+ —I% the Centre for Metropolitan History
DEIFFETH 5 H. J. Creaton Z 512 X - THE X h?,
BEZHETHES L. ILERTIA 7797
¥C, BERAFHEMOAREGINLBEHETHD, [
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BrlurEarERFEE L LT, MAKSEE2FIALTS
CORREARLTWSS, AL 3+ —131987F 2 Fth
AN, ZTOBERTRABOX I F—RB I E» 0
RETITbhTwhiZT Eholz, ¥I+—3EE
1~3ACHEENTVWEY, ZOHNRHFL VRS
BEEREIF—0&ET—< (BR) CHEHLERDZOD
oD FE SH AR A E C, HFRAFIOBEE 2 IRET
BIridHb, I F—RG8EHOY IV —Xn6K->T
BY, SEE (1994%F) BUTO LS 5#RE%->T
Wiz,
1 H208 Locating your materials: secondary
sources
{visit> National Register of Archives
1 A27H Locating your materials: primary
sources
{visit> Lambeth Palace Library
2H 3 H Sources: medieval to eariy modern
{visit> Public Record Office (Chancery
Lane)
2 A10H Sources: 18-20th centuries
{visit> Public Record Office (Kew)
2 H24H Local history sources
{visit> Guildhall Library
3B 3H Film, sound, oral history etc.
{visit> Imperial War Museum, dep. of
sound and film
3 A10H Biographical sources
<visit> House of Lords Record Office
3 H17H Planning the thesis: practical consid-
eration, discussion
{visit> British Library, Oriental and Indian
Office collection

FRNERFFHRLV I 7 VYR« Ty 2220 TO
BESTON, EFEEPOL UTER200ME2EZ 25
RHERESBA SN, ZNSOETTRERD
YA MEZETTH S,

FRIBER > RBHEPEE AL 228, &K
BHTIA TV 7 B TERE, HEROES,
g, REAEIZOWTHEHBEL T AR, ThiE
CHEAFEE IR CADROHbENZDT, 7
ZFOWL DO EHEMNMLTHE & v (PRO, BL:
Oriental and Indian Office IZEAHID b DIZET 5T
HB31oBNTB).

NATIONAL REGISTER OF ARCHIVES
(address : Quality House, Quality Court, Chancery

Lane, London WC2/phone : 071-242-1198)

Z OXEREITIYE I, [ AWEE LN D1 ¥ U 58
WZB9 9 % manuscripts DEHRENEL, LDD 7D
iZ ], Royal Commission on Historical Manuscripts
CEoTRILENZ, ZOhoWVRE, [ZOBHRETE
IRTBRRICE 2L LT, AXBSFIHTEZ L
T B Eichd ] FIXEFIEREDS DIFEL
TH 5F, manuscripts IZ DWW T D35500DKAFID Y
ANRHF U RHELTWS, Zhdid, #HHDV
a—F A7 4 A, ENKEHEPLAZKERE, E9S
BOXEECEWE, 1 F) ARN0 2 0MOFED
FIRXE 2L T3, AR X > TRAIE
FE3NTWIXEDV AN bFHESNTBD, Z08H
FIWZix, FXERHFED D ICHBETENE S »iZD
WTHLWERREBZ LN TES, bhvbhid, 2
YEa—SBRCL-T, HALAL YTV I R, EY
FAAYTYIR, EERA VTV I R, BT 7
A s, BROXERLY ZIZ, O3 TFEsh
THRE»2HEIENTE S,

Z0kIE, TONEHIFANESERCHET SR
LERZERL VI —THY, [BEROLDDOFAIK
OFFEY - ELT] BRELTWSY &, Zhi,
HHEXERER, EREERY, ERERY, 15V
AEERT A RS, MEERUVEE®, 2 ERHELTY
5,

LAMBETH PALACE LIBRARY
(address : London WC2/phone 081-928-6222)

FEREEE Y >~ 7 ) KARCET 2 EEREFT,
16104E 12 A F]# Bancroft iZ & > TRz s iz, i
XE WX, 3000&EEZ % 9 #HAZLIED manuscripts,
131HAC LASE D E KT #L D registers, AR D EED
&, A VIRV AABBSERENE, 7 URA&H
Ek, THCHEEHFRO7 AV yicETsav sy
gV RENRH D, FARKERERZ, PlEEOLZ ST, T
BARBICE s THEER, HFCHET2H00%K
EELLTOREERL T2,

FKELEFTEO EROFEMIC DWW Tid, AT o
BE»oMa B8 TEBY,

GUILDHALL LIBRARY
(address: Aldermanbury, London EC2P 2E])

ToR OREREIT 14205 R & Nl b, SERITR
HEEESYT 4, YVRATx—27 - N5, S FLEY
7 ZAM D reference library & L TI824E &3 h
7o (1974%F, REMIHEE).,

FREEIUTO=ZEM» 55> T 512,
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Printed section (071-332-1868)

ZOEPNIE, BEOHRICMZT, ¥ 7 4 O
HEET ALV Yy g rhih B, G IFRE
BEOFREEIZIE, 1824~1964FEDEMNBEEL SR
BES, 1880~1965FEDOTHBIHGERREEOFERKSE
ERERHS, WEIL Y VT, BETELEEE,
EERT, RTBEA, EE7A > - &fHS, 74 V88
L Gresham College, Charles Lamb &% ¥
DERNEETNR TS,

Prints, maps and drawings section (071-332-1863)

ZOFMRFEEOFTHTFHOBHDTH S, Fr
BROBTHEDZVLOIF, 17~20Mf o0 > F o iiEh
CHET ZEIRIRRETH S, T OM, ERlE, %/
=, HEWNT—~ICETIRELZE DS, Fig,
160001z B & B BB 18HAT D 4 F Y A A K BRE 2 B
¥ % Witt Index $FTEEL T3,

—7%, HEEATREco > R VR, LYbY
TABEOaV I Y a YHFEECELTH S, THHM
Higbb2A0ZL, o P iZT57—<3l0H
LEDHT, 16MHIE» SBEEZ TOMKIBED SNT
W3, ¥RUT Y e avRZiZonTiEay RV
AOFHEOHR bFIATE 5, ZOMOKRHaL sy
= i, Noble Collection (FZkiE# E{%), Norman
Collection (¥ —/v>, 2 —k —«,\7 2B3{%), Phillips
Collection (b5 > 7HR) ZE¥8hH 3,

Manusecript section (071-332-1863)
Z DERFIX [the City Corporation D ERERFERT &

13 BIfE @, the City of London (the Squire Miles) iz
B2 AAXEEITHS. [ZOREXEXIITERL
Y, vy FUEEER, ¥ e RV ARBEHK
B3 2ITBCRUFTHHECER, Y7 ADIREALETRTO
Ta—FR, RV vyalZonTOEXE, 0 LoH
S EBFEETBV T 7Y « AU — DB TOEX
ELEBEEND], ooy FUESFREAE, oo R
CHESER, BEORBEH, = —F by
V7, BELHPBR SO -2 —IZOLTOEYRA,
BENEVFIHINTE Y, BF - &8 - HEEHE
OHRLEEHEFE > T3,

IMPERIAL WAR MUSEUM
(address: Lambeth Road, London SE1 6HZ/phone
071-416-5000)

FIEEIX 191 TR & h, 19365 ICIRARICRE
Lk, ZZuSttioZ>oREIET 5 EE
LTHRITHA R T 7 b B/ 51 EHAEY, H

f#12 Department of Art, Dep. of Documents, Dep. of
Exhibits and Firearms, Dep. of Film, Dep. of Photo-
graphs, Dep. of Printed Books, Dep. of Sound
Records 2 ¥ DEFRMER b2 TV 5, 2 2 TIIBE
LEFEEEIZOWTEN LW,

Dep. of Film

[FIERR 500057 4 — b 22 AMEZFATEL TW»
3, HATEYOBRETLHEREETHS, FELIV
7y aryEOOKREDA XY ARCEREO [AR
74 NVA] THBH, Zofucy HBEE, BHE,
ZRAYOBESRE, RELTHwS, BEEOHRE
> TE—ROFXERHEEL T3, HE
BREFOFABBETH S, 74 VADEEREES
BETIT-oT 53,

Dep. of Sound Sources

[E 28R 12 12000857 12 R RER S BAROFTHEE R 277
BLTWw3, ZOAFRKEL=ZE28rhs, VL
DRFEIMWEOA -5V« EANVEHBEO—EFELT
ThbhTWw3EA, XENFIET 5EEFA v
2—Th5%, B_CRKBROBTFELHZTHY, 22
BELAOEN, HBHRE, BEBHER2ENEE
nTwn3, BRIz Y4, 7V EOBESHORE,
HER RSz enTES, FIBAAF, LSO
TRERTAFTE S,

HERTRFEXEER XD E D EDR TRV,
HARBZEAL TR IS LFLLEEOF O, &
FLOFEEIIRE L, EEORRLL 5T,
BEER 7 4 VAOHT, BERA YR ZHEI N
TWwleh2BULT, BEEFv 2+ Y X2 LR
HrET BB Do T

HOUSE OF LORDS RECORD OFFICE
(address : London SW1/phone 081-219-3074)
FIXEERZ =T AV DT 4 7 NI TV e FT—
OLEWABLTCEY, ZOBPSFIVFrE—
grE, vES LWk THE, EHEABICIIEFIO
FAMNETH 553, the Chancellor’s Gate TDAKE
FA, FIRRREDBRXBEZCAZET I L8 TE S,
EBECEIZ9TELIE Y T A b & v Ry —{EHbTIC
BREIN TV, 1864FICH Y 7V — i & iz (1834
FEORKTTREXEQIZLALRHEELR), [RAIXE
FHIX19465EIC Bl & h, FHETBEOERRET OB
EHERLTWS, UITFELIEDI00T 2B 2 52 XEHR
BahTwa, zheik, flgs, LhxE, Wbk
DY v —F N, BEKHEBHK, BUFRIBELREDL
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S, ERBSKHEELLbDOTHS ), 72/, 22
FELOMXBLFRENTED, TOHIZIEthe
Baverbrook Papers, the Loyd George Papers, the
Andrew Bonar Law Papers 2 EREFE N T3,

IT1

BETEZ OF LOIFERREBSRBRINL TS b
DD, HAF VR« T IRVT7VVYR T VI
BATL S TARERNM bR T I oz, BES
BIZOWTINETED LI BMES L IR TE b,
BEOE—RERI L BRI NLTwEd, 0%
DFERLED b DR ER R ELH L HROMERIR A
ZHOTH2H, T LILHREREECLST, &
DBORIAEERELZLDTH B,

BT, T3ILRVvFZrrvvRXeTovo%, 35—
DF —ZE>THRMA LIz (diEs SiEHIEERS).
H.J.Creaton i3+ 3 7 —2EBU T200 28 2 2 K%
BALTINTD, TN CEEREELEIERD
ML TRRDY X M RER L. S4B TRICE
EHrEbhadDZOWTREHELaAY M EDITT
(HZITREHE S MEEOHBEEREEATH S,
FRBERRTATYVAZ (%) L),

BASIC BIBLIOGRAPHIC SOURCES
BB 2 chiz>Tik, ED XS RETH
BDH D EFADLEND S, THITIXMEFE
ARDH, B2 ORCEY R XMESZEHET oD
[&3EDEEE] bibliographies of bibliographies iz ¥
7o THBIOBEHNTHS, THICELTIZA-1 LA
-2 (RARXEE#, &K, UTRE) BSAETEETDH
3, HiER, HLBENT, EROHL2EWTH S,
RAERELEUNOHSRZEOSTF LRI F->TB Y,
Z ZTHD LT XEBE&D Zh Z L IC B R BE &
BEILTWS, fiF, BEIEESFCRESLT
BY, LHPbZITLY DT XEEREIT LD FEIRWP
TharH, SEEHKFENTOBEHIIFELD b
L, b hRTwn, o kA SFBICOWTOX
MEZBLERSITA-3~T BB EZRETHS.
EHTHTHOX B L LTIk A-14 238, FEESEIC
B 2 #ERX EMTITH I D wT o, HRKREETD
BHREEZ T NG,
MROEBRDDIZE, Ty 7« 7T— MrPFERE
B ER SRV, FhICiZ LT A-9 & A-11 28
BictzD, WHE L SEERTERLTWEH, HICHiE
B EF e FEECEWHBEX ST S TE
D, BETuZE [B%2%] 0 (EELBY] b
72550 THB. FOMIzIZ A-17, 18, 19, 25 5

$TH5, A-25 BEAEEAOKRYE, avyd, %
DO CREETHROWEICET 3 2ENER
%| Thh, WEERSL, WHREH, WG - KT
(FE) #R, E£BHEHE, ThicHEYkeoF
WOEYVATN TS, TREURILERNTHZOD
YRFOWMELMEFBN IR 2, BREFERZ
BE, BEETPOEMRY LIRE T A DFEMR,
BRIZDWTEE EmELEEE L Jo/MEF 2 RIT
LTw3 (Fr2f:A-17), Zh s OB A-18
~20TH 5.
PEDov7rzvyR s 7y 7icMat, EENZHE
TEET2/MBFELTA27 955, ThiIHKRE,
avyy, WEMOBEEHREDOY A FTHD, 4F
Y ADBERR LEE R L BHE BRI,

TRACING PRIMARY SOURCES

FokTH L, BEFRICE > T—WERIRD
HELERTHSE., THERETLOIIE, EI3LTH
V77 VY ARTy IR EEE5, B-1 & B-2ii—
WHEBOFE 22 ETCRRZEYTH 5, B-2 ik
TRTCOMEE L ALOXEEOEFREBHI TN
MBFTH 2, B-11 & hRENT, —RERCET
IERLEREFTANTHS, SNERHE, XEEOHE
HOAZ5F, ThoDBEENEBLETENEXE,
ZhiENEEB R L 3TTWR EOBEBED A
FNTw3, B-3 T TOMAXELEDFE ST
THINEED DT, EBIZZ 2 k5Hih 3R ER
Thb, $7:B-13 34 XV AUANDOEKET 2D
Th5.

Public Record Office iZ BAAEEICH L UAD
FOXEBETHEDT, FLABRZBBRLNTH
B398, GbFEMAXEY A MNIB-28(v4f 707
Avva) THhd., ThIZEHEBRT, E1WMIER
BROER L 2 3 FBUSHR OTBOR, HEErfise
FHHEALBOT, ThERBRERICOWTORRKK
R DRI, E2WMWRIXEBED [7FRa—F]
BTNV 7Ry b« BEECEELTBY, Thif
> THHNOERORMEREHEL, 83 HROBRFENZ
ATy 7 ATHWERO [XEEFE] 2BET Y,
BB, BEZDY A MRS H 5. PRO D EE
BHEVIEATHS DT, BENICEROHE 28
TR, BELFIZOWTDONAY R T v 70,871
v M EED ONERLFETH S, PRO HEH120LL
EDF—RZDOWTEROBER 7V y M ERTL
TWwads, #Dfizd B-30, 31 % C-52 i YOHER
Yk, ki, ANE (FrEs, BNXE) 28
2RIC DOV TOERAB R R HE I, B-14,
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15, 16 BB EANEIRETH D,

& Z 5T, manuscripts 22T 2 BRCERT N
EZrid, ZOWL OLRBECHAE L THRENT
WBEWSZETHB, B-413% 5 LiTlEEEriE
TROOELBRENTEFOHELTA FTHY, —f&
Wizav sy aroie, ANMGERUTANERIC X
2 TY Y —XDETHITE N, AXROEREL L
calendars KDOWTDY A MNTH 3, ¥5 L TH man-
uscripts 2D b D 2R3 LB b 3HBEICiE, B-7, 8
NZOMBBRFEHEZ TS,

BET—SEDO2VTRELDVIFVYRTv7
HHRENTWS, 2o TIE, DU LA HAR
ENbDTIEH553B-33, 34,350V —X3pD
NERTHSB, £, ZOMcdTF—<Pavrvs
Y, BrTIhBwswDA T u Rl L S
v I RHREN TS, Zhoe® 3 E<{FHERTRIL
LB —RERNCEET 57D DFR LRSS,

SOURCES FOR THE 18TH TO 20TH CEN-
TURIES

HEORBRIZOWTHHLDV I 7V VR Ty
B E N Tw2, BRAREDOSHFTRENZ DI
iF, ROX52300835H5,

18Iz DWW TIX C-11 23 %, # i, HIRIMR U
XERE ST, BE - e - BEWE, %, BFEk
VRE, XERR L WS LERBFCbR3, 7y 7
F— M RFEREEZBALTW S, 19HRIZOW TR
C-19 R1976E AR DIHFE 2, %7z C-21 BRFTOH
EREEZHSE T NG, 201z L T C-24 38
HBERRATA R T 7o Tn5,

—REFHZOWTIZ C-22 8EFRT, 41 FY AEHA
@ manuscripts ® Z OfLD FRHNZ DWT D, FIESERT
REOFEOHTOWTERNEREEZ TS, F
ST, ERAEHEICL > TEEERIIKRE
BEERED S, TREO2VWTORLELRENSE
X B-19ThH 3%, AERZOEEITRENIZDDH
HiZDWT, ZEPHAZEOFHITI 2T 2D EL
b DTHY, LBEBEFIIOVWTORBEHE
FhTwb, Big, ACFEHC L3 B-21, 22, 23 &
BaERcBELT, RLVEBODHS, »pORDERL
EMThHD,

Uy AMEERIAL, B, ZothoRHENZEL
(B2 Zz OBESTT) 2O 2EREER L LTS
FIRERTWA, LaL, FOkHIIIEMRHE
ZELEDTEROMERE L EBRLLLTHATS
ZEDBBETH A5, B-30-XXI ZEHE ST 3
RLBER R A4 P T, FOREFNRBECEROEE

EHBELTWSL,B-31-1 L C-31 R ZNEES 120
OEMEZERES 2 T3,

BRIz, BELOAYPEENBEEZOLDIZDOW
THEWERZI, C-4, 5, 6% C-32 BIZIID.

LOCAL HISTORY SOURCES

WHEREDDFLVIZ 7LV R« Ty IRF4 RS
v I NEBELBRERRTHET, Tho28BT5
ERLWIFENOERCITEEL LTS TERWVS
HrbErs, 25 LIERT, ZORFOHI HEH
BRRBENT 5 MEH 2, B-34-XI ZZDHEFT
D[R4 TN] ERRENTHE, HEOFI» 51,
HAEEBL &S, HAERCOWTOERNEREE
ZZENTED, ZhiTkEWT, F@REBS TR, #h
FFECHBERGRETRTOT —%, Fl2EHHFR
oS L #E8, AD, B8, EF, ZFhERLE
DWW DES B TbN, FRCZOEERERZDOWT
HEXND, FRYURRNS, BT —IZOWT, F
LWYEBESSMTE R TWw3, ZoXLEREOBEMIC
i3 D-4~7 2353, D-5 13 LAREK RO T — < E2W
Dik->Twa L, D-7 1X1961~19714F 12 #5% History
CHBE NI 2AROHMGERNIET 2 a— b - A4
FE2EDLLOTHY, ERELIY HEFEL LI
BSSENM SN T WS,
BURVOHBFYRBIZIOWTOHN A K7y 7k, D-
17~20 iZ#BIF T\ 3, Bic, FREOM T, SV
v 2 %Fo7: D-17 BERT, [V vy 20EH %
RETIEBCE > TRENDTERNEHETRL, &
NEOXERERT 2BOFHI 27 L D0HH
Bl 23 R2ERLTERPATHL 3,

(AR ENF T RMILITTREIPNL L],
VgAY T 7 A (FIZEPRRBUT L ORER)
DHRIZRBIT R ThiER s EnIEABERE
nTw3, 25 L8A» S, £i2 PROFiEER 28
AL s, HHEEROPR - ABHFRERIZDWT
BHL TS0, D-4TH5, ZhIZHEELT, #
HREOEBTAE ZLER D HBEIZOWTE,
skl e 2 DFERAT 2R 2 R 2 RS AL T
Vw3 4 fED/MBF (C-52) BFFicERTH S, HED
[ iZFEFC PRO A0 MERERER O b
DRTVV T 7Ly ARLER-TEY, AERMARE
BRI EROEZWEREZ>TRBY,
MATEIEAZ O HEEE 2 BET 2 O ER 258
ThdH, FOEFEHRL V7 7V Y AND-31Th 5.
%72, HIED S H T HRFE O EBRY — NV TH 53, D-
42 34 ¥V A DFIHADHE, MoK, FifEex> 2
Yy — - +40—BoHK, HHFEHN, REX,
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KERBHESME, MECDoLTHELTW 3,

REOHA IOV TOFMRAREF - VWERTE
BIR&E—@EO[ERER]HEZEWELT, D153
b5, AEEHARIZETAHEROV I 7V YR T
v 27 ELTEBNRFHEZZIITEb0THD,
FHRMEIZ L > TAARCEDNTH 5, WEEER
1897 IZBHIA S L, THE TIRITMNIZ DV T207TR D&
DR S hie s, FERRERMGETTH S,

BLFHCHAELLI > EThiE, BA MY —-MEO
REPANLEBET ZHENTTL S, ZTOLHOE
WrB2 ik, F-26 245,

Bk, BEHFOMELTIHECE, bb3A
ZOMBICRES NI A4 R Ty roadus/izl%
FlALRIRIER SRV, 4FY ROHFE, KK
HRHEDOREWGEHDOF T, HEL D OED IR
ERINTETWS, LD bIFHAERESI L > TH
fTahTWw3, BRIZELMEFEO—BROALEERL
lzy, V82 MT, Kffin/MIFRECHERT, £
BEITH B2,

NON-BOOK MATERIALS

[#eE JOBBI Y, EXEEROEES TR
ENTETWE, BERPFLEDaV 7Y a VIiZER
H, Db OEEEEMET 2 EELERL
ZoTw3, E-3RIDEOEREFHEL TVWIRE
A 7 4 ADREE, FEER, 25 ulzE0ER
EELTING, E-5 BEREROSFICOWTOM
FEETH D, B RENBHE, XEH, BEEY
N=LTw3, E-2 3eRoE# - REERCET
LRIER LA A R TH B, Fhiz—@iEmesE, 5
BtE, EIEYE, NHREME, ZomEcs,
BZhZThiconTiRE, B - EH%¥, BE B
H, ¥%, BR%E, BH, TH, B - EE - 5,
AE—Y, #, ZTOM, OFFEEECHHEET>T
Vw3, E-713, 41 ¥V ADAREEEHIRK IV 2
vavORIZROT o h 3 HEERE (6, HIRY,
BH) Qavryvarviy, NECEHELTWS,
[A—SN-EAMV] X, ZOHBFTEDDLIFEHT:
2, HLOBREEABL TS, BRABF—F N«
t R MY DFAERSESKICI, E P. Thompson D%
HigENDE Z L3 TERW (E-10), A —FN-EX |
VORERERCLEWELTIRE-12 85528, Z
NRAK, BNZEER DE2 57, 5EHEE,
RKizY) OV —F—TebiZEREHTTVE, £0Mt,
A—=50« ERMVEMADW L OhOXEBZP S
bHRIN T3,

BIOGRAPHICAL SOURCES

NGB EL TR ETVNHEONE-8THBZ
L3 £ TH RV, B, CD-ROM THEETEOH
it DNB OfREMEENETHTH S, ZOH U —X
i, BAM120004 % & e, 50000 D AMHERD E
FonsTFET, BZROFEFTOAT 7V VDHE
BESNBZ L5 TH3., EVRAREFEROANY,
ik, 20O NY), EEHBEUNDEZA, 1 FV R
ATREWEA XYV RATAEDEERFHEZRI L7
AW, AFVREZFNENFE I —a v/ STESLL,
FITEERRBREZRULLEAY, 1FY 2A~OEHH
BHRETH NS F Y AAOEERBEL, BRYT
BIERE BV AY, & ¥, DNB Bt O ALE L L
Tk, 18R CELTIXF-18 R BETE 2 L,
1850~19004E DEEHAIZ DWW T IXAERID b Db % (F-
19).
BEEEOABZOWTELLMB I LTI, Zh
5DARDEREFE T THIER S, EYRE
LERFETICI, [{EEE0EEE bibliographies of biogra-
phies BB LR PhiTR SR, F-1 L 4 34HR
DEZAZDOTAN-LTED, ZD7DIIZEF
BEYTHS, ¥z, BEB wil 2FIET 20 ERE
EOANHERRBZVEDDFETH S5, ThicBL
Tk F-50 R RITILD, BEEXOFXRIESSE
ZOWTOEBAMEEZ T NE, BSEEHKDY
A MEMEI, 188EDHIBR TS THRS ATV,

ORGANISING THESIS

4 XY A TRAREBREC—BHEEM, MEDF
ERRXDEBEHIZOVTHAL &k 287 { S AR
ENTWD, ZORTHEERIZE>TERERZDIZXG
-2 Ths. AEE, ELORBREME LTEIHL R
5, BEMEICHT2EZHORBZEHELD, B
REDWARWARREEZFTL TS,

BRI RO IFERIZEAIRT, E1F, HERXORE
WWITEEL. BLCIRHEAAFES bEETHRET S
BERBELBoTWw5E, KARLLUTERET, AP
TWEXEPEL I ERBRL THERI L TREY,
EXHDA LD D1ZIE, D7D DML EHE
RBECTIOBVEDDFRTHSD. £S5 L8
MELTRENT, REERTVWEIDHNG-6TH
5, ABREL DERBELNILXERHXELLTH
F, Tho2HRTII LT, HARTVEXDEEXR
HEHEILTHS, ¥, GRAOEOHL EOMER
BRI 2 MBI oW T G-11 % 12 B30,



FHIXREEMEREE £ T 27

Iv

UEOBAREERDBOTRRVL, & DEBEHZ
HAR Ty o EREERIA TV T VHEZE
STELIZTHIER SRV, ZOBEKRTAREIX, ¥
B2BNMc8EoTws, Lrl, BETRAFU R
BIZET 3V I 7V YR« Ty 7 IZ0WTEBRZR
NENZVEWLIBRREZEZ L &, RESETRD

CHEROREBZEM TCENITEHFELTWS, £,

ZZTHRITRXEDOI B, RLTENRSSWD DB
ARERNICEHINLTH 002 bhr sk, B
BREOERY —VELT, TEBREFELDOVT
FUVAR Ty I BREBEEINDZIZLR2ELE L BT,
FEEEFED [ERt] o TERSBRTRDE

MTHZZLORBREBODTOL ZLDBBRETH S,

SEDE S F—55 FEERROEREEIIOVT
BELZ L REAK., auY Fr2Hhs BRAREDH
BHEBRLTHRLA BV ELSIREOFT, TESE
FHL DA, LDbFHEVERHEEC, 0¥
F—ZBMLTWEEwERS L, £7-%hi3 H.
J.Creaton BEE» 6D A v —YTHdH 5,

BRI, HBXZO¥ - — tHLEFPTARLE
BT 22 evREFTLTWRRE, FhBitLwy
f, WS OLDHEETH W72 H.J. Creaton
Wi & BRLEBEL LT,

NOTES

1 ZZTw3d [vZ7vr ¥R -7 7] reference
books & i, & bibliographies ® & %% & 37, &
#, B, £, £R, ik CREDLLAVER
TOEENERET. MERCBT2 Z0BOE
DENFIZDOWTIE, T« £F - FER [X# %
B0 0F] (HERLTF 1+ ¥ — X7 —VHIkR, 1989
£) 2R3N,

2 The Centre for Metropolitan History & 19874
RIS h, BEURREETCOn Y FYORED
BRI DWTOWERELEL, aY P iZo2wTO
E@EERLDZIL, $euy R YOBEMOEH
DEESHE L HEHEL LD LT3R TH S, HF
FHRIINETEELOREEARLTERY, B
EETHOMETO S 27 MZERO LI 2 HDH
»%. Social and Economic Study of Medieval
London ; Feeding the City : London’s Impact on
the Agrarian Economy of Southern England, c.
1290-1400 ; The Growth of the Skilled Workforce

in London, 1500-1750 ; From Craft to Industry:
London’s Scientific Instrument Maker’'s Work-
shop, 1780-1820, etc. .F£L < 1 H. J. Creaton D %
#D5), 13) R,

3 HEROEBLZABLLTRROIIZHO8HS.

1) Writing on British History, 1958-74 (8vols.,
1977-86)

2) ‘A Supplement to the London inhabitants list
of 1695°, Guidhall Studies in London History,
II, 1976.

3) ‘Bibliography of printed works on London
history to 1939’. Book Trade History Group
Newsletter, no. 8, 1989.

4) ‘Research in progress on London history’,
London Journal, X1-(1), 1987-88

5) ‘Centre for Metropolitan History’, London
Topographical Record, X X VI, 1990.

6) [4 YV XEEEER CERIEE, BosE, 1989)

7) ‘Starting research in medical history : prepar-
ing the ground’, Social History of Medicine, 1lI,
1990.

8) ‘Quarter session records’, Early Modern
History, I-no. 1, 1991.

9) ‘Probate inventories’, Early Modern History,
I -no. 2, 1992.

10) ‘Early newsletter’, Early Modern History, 1-
no. 3, 1992.

11) with J. Gibson, Lists of Londoners, (FFHS,
1992)

12) ‘A local history database: the bibliography
of printed works on London history’, ASSIG-
nation : ASLIB Social Sciences Information
Group Newsletter’, X I, no.1, 1993.

13) Bibliography of Printed Works on London
History to 1939, (Library Association Publish-
ing, 1994).

L b}, 13) OEBREET, 19395 TO
oy FYORERICET 2 BEHEHFERICOVTORE
B XERE SR TH 5 (220000 B 558D Eif o T
W3), BB, HERIIBFEIMOELEORHRIZ DV
TOXBEZEEERFTH 5.

Leaflet, 'National Register of Archives’.
TRTOHERYE HMSO 26 HEREhTw3,
W. E. Gladstone 1 : Autobiographica (ed. by J.

Brooke, and M. Sorensen, 1971).

W. E. Gladstone 11: Autobiographical wmemo-

randa 1832-1845 (ed. by do., 1972).
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W. E. Gladstone Il: Autobiographical memo-
randa 1845-1866 (ed. by do., 1978).

W. E. Gladstone IV: Autobiographical memo-
randa 1868-1894 (ed. by do., 1981).

Wellington 1 : Political Correspondence 1833~
November 1834, (ed. by J. Brooke and J. Grandy,
1976).

Wellington I1: Political Correspondence
November 1834-April 1835, (ed. by R.]J.Olney
and J. Melvin, 1986).

Palmerston 1 : Correspondence with Sir George
Villers (afterwards fourth Earl of Clarendon) as
ministers to Spain 1833-1837 (ed. by R. Bullen
and F. Strong, 1985).

6 Annual Review. Accessions to Repositories and
Reports added to the National Register of Ar-
chives.

7 Reports to the Crown : Twenty-seventh Report
1982-1990 (1992). Record Repositories in Great
Britain : A Geographical Directory (9ed. rev.,
1992). Surveys of Historical Manuscripts in the
United Kingdom (1989).

8 Papers of British Cabinet Ministers 1782-1900
(1982). The Manuscript Papers of British Scien-
tists 1600-1940 (1982).

Guide to the Location of Collections described
in the Reports and Calendars Series 1870-1980
(1982).

Private Papers of British Diplomats 1782-1900
(1982).

Private Papers of British Colonial Governors
1782-1900 (1986).

Papers of British Churchmen 1780-1940
(1987).

Papers of British Politicians 1782-1900 (1989).

Records of British Business and Industry 1760
-1914 : Textiles and Leather (1990).

9 ZoOyY—XRISTVEIZTITRB R N, 624D FE
XEIVIYa YO T28ERTITIN T3,
IO MBI RO b DB 5,

Salisbury (Ceci) XX 1 V: Manuscripts of the
Marquess of Salisbury : Addenda 1605-1668
(ed. by G.D. Owen, 1976).

Bath V: Manuscripts of the Marquess of
Bath : Talbot, Dudley and Devereux Papers 1533
-1659 (ed. by do., 1980).

Downshirve V1: manuscripts of the Marquess of

Devonshive : Papers of William Trumbull the
elder, September 1614-August 1616 (ed.by do.,
1988)

Downshire V1: manuscripts of the Marquess of
Devonshive : Papers of William Trumbull the
elder, September 1616-December 1618 (in prepa-
ration).

Finch V: Papers of Daniel Finch, 2nd Earl
of Nottingham, 1963 and Secret Service Papers
1691-1693 (in preparation)

10 Leaflet, 'Lambeth Palace Library’

[Manuscript]

H.J.Todd, A Catalogue of the Awchepiscopal
Manuscripts in the Library at Lambeth Palace
(1812 ; MSS 1-1221).

M. R. James, A Descriptive Catalogue of Manu-
scripts in the Library of Lambeth Palace. The
Medieval Manuscripts (1932 : Medieval MSS).

J.S. Brewer and W. Bullen ed., Calendar of the
Carew manuscripts Preserved in the Archepiscopal
Library at Lambeth (1867-73 : MSS 596-638).

J. E. Sayers, Original Papal Documents in the
Lambeth Palace Library : A Catalogue (1967 :
MSS 643-4).

Index to the Papers of Antony Bacon (1558-
1601) in Lambeth Palace Livary (MSS 647-662),
(1974).

C. Jameson, rev. by E. G. W. Bill, A Calender of
the Shrewsbury and Talbot Papers in the Lambeth
Palace Library and the College of Arms, Vol. 1:
Shrewsbury MSS in Lambeth Palace Library (MSS
694-710), (1966).

D.M.Owen, A Catalogue of Lambeth Manu-
scripts 889 to 901 (Carte Antique et Miscellanee),
(1968).

J. Houston, Catalogue of Ecclesiastical Records
of the Commonwealth 1643-1660 in the Lambeth
Palace Library, (1968 : MSS 902-22¢, 944-50, 966-
1021f, 1800).

E.G.W.Bill, A Cataloqgue of Manuscripts in
Lambeth Palace Library, MSS. 1222-1860 (1972).

Do., Catalogue of the Papers of Roundell
Palmer (1812-1895) : First Earl of Selborne
(1967 : MSS 1861-1906).

Do., A Catalogue of Manuscripts in Lambeth
Palace Library, MSS. 1907-2340 (1967).

Do., A Catalogue of Manuscripts in Lambeth
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Palace Library, MSS. 2341-3119 (1983).

Do., The Queen Anne Churches ; A Catalogue
of the Papers in Lambeth Palace Library of the
Commission for Building Fifty New Churchs in
London and Westminster 1711-1759 (1979:
MSS 2690-2750).

G. R. Batho, A Calendar of the Shrewsbury and
Talbot Papers in the Lambeth Palace Library and
the College of Arms : vol1l: the Lambeth Palace
Library and the College of Awrms, (1971: MSS.
3192-3206)

[Archives]
<Archibishops’ Papers>

J.E.Sayers and E.G. W. Bill, Calender of the
papers of Charles Thomas Longley, Archbishop of
Canterbury 1862 - 1868 in Lambeth Palace
Library, (1976)

N.R.A., Letters and Papers of Archibald
Campbell Tait, Bishop of London 1856-1868 :
Index (1968)

Index to he Letters and Papers of Edward
White Benson, Archbishop of Canterbury 1883-
1896 in Lambeth Palace Library (1980).

M. Barber, Index to the Letters and Papers of
Frederick Temple, Archbishop of Canterbury
1896-1902 in Lambeth Palace Library (1975).

{Archbishops’ Registers> J.C.Smith, Index of
Wills vecorded in the Archiepiscopal Registers at
Lambeth Palace (1919).

<Court of Arches> J. Houston, Index of Cases in
the Records of the Court of Awches at Lambeth
Palace Library 1660-1913 (1972 ; Index Library
No. 85).

{Faculty Office> D.S.Chambers, Faculty Office
Registers 1534-1549 : A Calendar (1966). G.E.
Cokayne and E. A.Fry, Calendar of Marriage
Licences issued by the Faculty Office 1632-1714
(1905 : Index Library, vol. 33).

<{Fulham Papers> W.W.Manross, The Fulham
Papers in the Lambeth Palace Library : American
Colonial Section : Calendar and Indexes (1965)

<S.P.G.> W.W.Manross, S. P. G. Papers in the

Lambeth Palace Library : A Short Catalogue
(1965)

{Temporalites> J. E. Sayers, Estate Documents at
Lambeth Palace Library : A Short Catalogue
(1965)

<(Vicar General>

C. H. W. Dunkin, (ed. by C.Jenkins and E. A.
Fry), Index of the Act Books of the Avchbishops
of Canterbury 1663-1859 (1929, 1938: Index
Library vols. 55, 63)

J. L. Chester (ectracted), (ed, by G.]J. Ar-
mytage), Allegations for Marriage Licenses issued
by the Dean and Chapter 1558 to 1699 ; also, for
those issued by the Vice-General of the Avch-
bishop of Canterbury 1660 to 1679 (Harleian,
Society, vol, 23).

G.J. Armytage (ed.), Allegations for Marriage
Licenses issued by the Vice-General of the Arch-
bishop of Canterbury 1660 to 1668 (Harleian
Society, vol, 33)

Do. (ed.), Allegations for Marriage Licenses
issued by the Vice-General of the Archbishop of
Canterbury 1669 to 1679 (Harleian Society, vol,
34).

Do. (ed.), Allegations for Marriage Licenses
issued by the Vice-General of the Archbishop of
Canterbury July 1679 to June 1687 (Harleian
Society, vol, 30).

Do. (ed.), Allegations for Marriage Licenses
issued by the Vice-General of the Archbishop of
Canterbury July 1687 to June 1694 (Harleian
Society, vol, 31).

J. Foster, Index to the Testamentary Records of
the Deanery of the Avches in Lambeth Palace
Library (in preparation).

12 Pamphlet, ‘Guidhall Library : Brief Guide’.2 v

7y aYOFEMZUTOHBRY»5/M2 L TE
5.

P.E. Jones & R.Smith, A Guide to the Records
in the Corporation of London Records Office and
the Guildhall Library Monument Room (English
Universities Press, 1951)

Catalogues of the Guildhall Library of the City
of London (1889)

Guildhall Library Research Guide Series

No. 1 A Guide to Genealogical Sources in Guild-
hall Library (by R. Harvey, 3rd ed. 1988)

No. 2 The British Quverseas (by G. Yeo, 2nd ed.
1989)

No.3 City Livery Companies and Related Or-
ganisations : A Guide to their Archives in Guild-
hall Library (3rd ed. 1989)
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No.4 City of London Parish Registers: A
Handlist of Parish Registers, Register Transcripts
and related Records at Guildhall Library (rev. ed.
1990)

No.5 Greater London Parish Registers : Regis-

ters of Church of Ewgland Parishes outside the

City of London, Non-parochial Registers, Regis-

ters of Foreign Denominations, Burial Grounds
and Marriage Documents (6th rev. ed. 1990)

No.6 A Handlist of Non-conformist, Roman
Catholic, Jewish and Burial Ground Registers at
Guildhall Library (2nd rev. ed. 1993)

Guildhall Library Research Guides Supplemen-
tary Series

No.1 A Guide to Archives and Manuscripts at
Guildhall Library (by J.Bullock-Anderson, C.
Clubb & J. Cox, 2nd ed. 1990),

No.2 A Handlist of Business Archives at
Guildhall Library (by J.Bullock-Anderson, 2nd
ed. 1991)

The Gresham Music Library Catalogue ; A List
of Printed Books in the British Isles and English
Books Printed Abroad Before 1701 in Guildhall
Library, 2 vols

A. Cox, Sources for the Study of Public Hous-

ing : A London Archive Guide (1993)

13 Leaflet, Imperial War Museum, ‘Guide to
Research Facilities’

14 Pamphlet, ‘The House of Lords Record Office :
General Imformation’ FiEXXEDFHEMIC OV TI
IRDOXERD» S5H% Z 5 TE 5, M. F. Bond, Guide
to the Records of Parliament (1971, HMSO), do.,
A Short Guide to the Records of Parliament
(1980), Historical Manuscripts Commission,
Reports 1-14 (include list of House of Lords MSS,
1498-1693), The Manuscripts of the House of
Lords 1698-1718 (12 vols), H. S. Cobb, Guide to
the Historical Collections of the 19th and 20th
Centuries preserved in the House of Lord Record
Office (HLRO, 1978), HLRO memoranda, 1-74.
Do., 'Source for Economic History amongst the
Parliamentary Records in the House of Lords
Records Office, EcHR., vol. XIX, 1966.

15 BEEZBOTHEEZAFAOEDERSS S HRE
N, FRBEEOAFIEHRENTWE, 5L
TARTIIHARELKZDObDRFELHRLU TR 528,
EXHECNEERRNBR ZNE L EENLDOAT

WERHbTTIRZEY, ZOHRT, BHIEER [F4Y
BHFEAF] GRRKHARS, 1984%)i1k, ZOMEICH
+HAEERLTBY, EEOFTCRHBO D LVZ
3, ¥EEEFRCOVTIE, RF—KER [EEX
BOFANF] GRAHERS, 1978%) »EHENTH
3, V77V Y AR-Ty 7 OBEERICDOVWTIR H.J.
Creaton OtE 7) 22,

16 BAICBIT2 PROBALLTRRDOLDEHS.
BAZHEE L UTRLIROENAXERE ] [E
M ESRESE A No.360 (19914 3 B) ; &/l
Z[EEASTYy 7 «va—F 74 R], [HH
BFE] 2215 (19894F) ; WEAKTCHR [ CERARRE36 £
EEMAXEEOHRKE7 V7ERER] (7Y
TREFEHIIERT, 199248), X VFEL K PRO 24151
¥, BERY R b B-26, 27% =M,

17 20 [XEES] tbdr-oTwhiE, BE»5T
BL—YzY I R2BEULT74 baC—2WMOEFRS
ZEBTES, 2BL, ZOI—Y =¥ b OFHH
BZNIFERSBVWDT, a8—RebbedLE
Rid» 0 @8Iz,

18 BIziE, ROLS52bD0H 5,

J. Percival (ed.), A guide to Archives and
Manuscripts in the University of London.

University of Warwick Library, [Occasional
Publications (series, University of Warwick)]

No.2 Guide to the Modern Records Centre,
University of Warwick Library (by R. Storey & J.
Druker)

No.3 Taff Vale Case: A Guide to the ASRS
Records (by C. Woodland & R. Storey, 1978)

No. 4 The Osborne Case Papers & other Records
of the Amalgamated Society of Railway Servants
(by C. Woodland & R. Storey, 1978),

No. 6 Trade Union & Related Records (6th edn.,
by J. Benett, A. Tough & R. Storey, 1991)

No.11 The First Labour Correspondence & the
Board of Trade Library (by J. Bennett, M. Can-
nons & R. Storey, 1983)

No.14 Consolidated Guide to the Modern
Records Centre (by R. Storey & A. Tough, 1986)

No.18 Employers’ and Trade Associations’
History (by L. Smallbone & R. Storey, 1992).

19 FLERCBERXBIZOWTR, BATH LM
SNTED, W2DDOFA ¥ Ty 7 RmXHBAT
ENTW3E, ZOHTH, MEREA ¥V ABUR-
BENEORNS] (ME, 1989%F) L ENEEKE
HEHAER UL EEERETBSERNRGER) MR
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DBER-ESER 4 FY A()~W)] TExES 20 Zo [FX] offiiz, K. M. Thompson, ‘Sources

MEAE BRI No. 385-404 (19934 4 H~1994411H) for the New Poor Law in the Public Record’,
PRENTHS. i, BRIZB T2 EROFES Journal of Regional and Local Studies, 7-1 (1986)
Frefl 2 CEN ERNEER [E ESKEER LERTH 3.

NEES - BoEHEE] RFEEEME, 1990%) 21 FEMICDOWTIX, Curvent Publications by Mem-
PREAFMBENEER [SEESTKEFR K8 ber Societies (FFHS, 1992) % &R,

avrya VRERE] (1991%) »RICID,

REFERENCE BOOKS LIST

Abbreviation

BL: British Library BRA : British Record Association
FFHS : Federation of Family History Society HA : Historical Association
THR : Institute of Historical Research IUP: Irish University Press
PRO : Public Record Office RHS : Royal Historical Society

A: BASIC BIBLIOGRAPHIC SOURCES

General

A-1* Day, A & J. M. Harvey (ed), Walford’s Guide to Reference Material, vol. 2 : the Social and Historical Sciences,
Philosophy and Religion, (Library Association, 5th edn., 1990)

A-2*  Fritze, R. H., Coutts, B. E. & Vyhnanek, L. A., Reference Sources in History : An Introductory Guide, (ABC-CLIO,
1990)

A-3 Godlin, E. M, ASLIB Directory : Information Sources in the Social Science, Medicine and the Humanities, 4th edn.
vol. 2, (ASLIB, 1980)

A-4 Downs, R. L., British and Irish Library Resources : A Bibliographical Guide, (Mansell, 1981)

A-5 ASLIB, Going Online, (8th edn., 1989)

A-6 BL, General Catalogue of Printed Books ; Catalogue of the Newspaper Library, Colindale, 8vols., (British Museum
Publication, 1975)

A-7 Council of British National Bibliography, British National Bibliography, (BL, 1951-)

A-8 International Committee of Historical Sciences, International Bibliography of Historical Science, (K. G. Saur, 1926
")

A-9 HA, Annual Bulletin of Historical Literature, (Blackwell, 1911-)

A-10 American Bibliographical Centre, Historical Abstracts : Bibliography of the World’s Historical Literature (CD-
ROM available), (ABC-CLIO, 1955-)

A-11 THR, Writings on British History : 1901-74 (annually), (IHR, 1900-1974)

A-12 RHS, Annual Bibliography of British and Irish History, (annually, from 1975 : previous A-11), (Oxford UP, 1975
=)

A-13 Modern Humanities Research Association, Annual Bibliography of English Language and Literature, (W.S.
Mary & Son, 1920-)

Periodicals & Newspapers

A-14* Boehm, E. H., Pope, B. H. & Ensign, M. S. (ed), Historical Periodicals Directory, 5 vols. (ABC-CLIO, 1981-84)

A-15 Stewart, J.R., Hammond, M. E. & Saenger, E., British Union Catalogue of Periodicals; A Record of the
Periodicals of the World from the Seventeenth Century to the Present Day in British Libraries, (BUCOP), 4 vols.; +
supplement, (BL, 1955-62)

A-16 BL, Current Periodicals List, (British Museum Publication, currently)

Dissertation & Current Research

A-17* 1HR, Historical Research for University Degrees in the U. K. : 1 Thesis in progress/I1 Thesis completed, (IHR,
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annually)

A-18* Jacobs, P. M., History Theses 1901-70 (IHR, 1976)

A-19* Horn, J. M., History Theses 1971-80 (IHR, 1984)

A-20* Horn, J. M., History Theses 1981-90 (IHR, 1994)

A-21 Bell, S. P., Dissertations on British History, 1815-1914 : An Index to British and American Theses, (Scarecrow
Pr., 1974)

A-22 Kaehl, W.F., Dissertations in History : An Index to Dissertations completed in History Departments of United
States and Canadian Histories ; 3 vols 1873-1960 ; 1961-June 1970 ; 1970-1980, (ABC-CLIO, 1965, 1972, 1985)

A-23 Gilbert, V.F., The Labour and Social History Theses : American, Britain and Irish University Theses and
Dissertations in the fieds of British and Irish Labour History presented between 1900 and 1978, (Mansell, 1982)

A-24 Gilbert, V.F. & P.S. Tatla, Immigrants, Minorities and Race Relations : A Bibliography of theses and disserta-
tions presented at British and Irish Universities 1900-1981, (Mansell, 1984)

A-25* BL, Current Research in Britain : the Humanities/ Social Science, (Longman, 8th ed., 1993)

A-26 The Wellcome Institute for the History of Medicine, Current Work in the History of Medicine, (WIHM,
currently)

Others

A-27 IHR, Teachers of History, (IHR, annually)

B: TRACING PRIMARY SOURCES

General

B-1* Foster, J. & Sheppard, J., British Archives : A Guide to Archive Resources in the United Kingdom, (Macmillan,
2nd edn., 1989)

B-2* Historical Manuscript Commission, Record Repositories in Great Britain : A Geographical Directory, (HMSO, 9th
edn. 1991)

B-3 Gibson, J.S. W., Record Offices : How to Find Them, (FFHS, 4th edn. 1987)

B-4* Mullins, E. L. C., Texts and Calendars, 2 vols, (RHS, 1958, 1983)

B-5 Fryde, F. B, D. E. Greenway, S. Porter & 1. Roy, Handbook of British Chronology, 3rd edn. (RHS 1986)

B-6 I ndex to NIDS : National Inventory of Documentary Sources (on CD-ROM), (Chadwyck-Healey, 1993)

B-7 Historical Manuscript Commission, Historical Manuscript Commission Reports, (HMSO, currently)

B-8 Royal Commission on Historical Manuscripts, Surveys of Historical Manuscript in the United Kingdom, (HMSO,
1989)

B-9 Nickson, M. A. E., The British Library : Guide to the Catalogue and Indexes of the Department of Manuscripts,
(BL, 1982)

B-10 BL, Index of Manuscripts in the British Library, 10 vols, (Chadwyck-Healey, 1989)

B-11 Munro, D. J. (comp.), Microforms for Historians (on fiche), (IHR, 1990, 2nd edn, 1994)

B-12 Young, J., Local Record Sources in Print and in Progress 1972-76, (HA, 1985)

B-13 Archivum, International Directory of Archives, (Presses Universitares de France, 1975)

Government Publications

B-14 Ollg, J. G., An Introduction to British Government Publications, (Association of Associated Libraries, 1965, 2nd
1973)

B-15 Galbraith, V. H., Introduction to the Use of the Public Records, (Oxford UP, 2nd edn., 1952)

B-16 Rodgers, F., Guide to British Government Publications, (H. W. Wilson Company, 1980)

B-17 Bond, M., Guide to the Records of Parliament, (HMSO, 1971)

B-18 Government and Society in the Nineteenth Century : Commentaries on British Parliamentary Papers (series),
(IUP, 1973-)
1 Monetary & Financial Policy, (by F.Fetter & D. Gregory, 1973)
II Industrial Relations, (by P.S. Bagwell, 1974)
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Il Population and Emigration, (by D.V.Glass & P. A. M. Taylor, 1976)
WV Education, (C. Fox & others, 1977)
V Crime and Law in Nineteenth Century Britain, (by W.R. Cornish, & others, 1978)
VI Aspects of Government in Nineteenth Century (by V.Cromwell, & others, 1978)
B-19* Ford, P.and Ford, G., A Guide to Parliamentary Papers : What They Ave, Where to Find Them, How Use
Them, (IUP, 1972)
B-20 Ford, P. and Ford, G. Hansard’s Catalogue and Breviate of Parliamentary Papers 1696-1834, (IUP, 1953)
B-21 Ford, P. and Ford, G., A Breviate of Parliamentary Papers 1900-1916, (Blackwell, 1957)
B-22 Ford, P. and Ford, G., A Breviate of Parliamentary Papers 19171939, (Blackwell, 1951)
B-23 Ford, P. and Ford, G., A Breviate of Parliamentary Papers 1940-1954, (Blackwell, 1961)
B-24 Ford, P. and Ford, G., Select List of Parliamentary Papers 1833-1899, (IUP, 1969)
B-25 Ford, P. Ford, G. and Marshallsay, D., Select List of British Parliamentary Papers 1955-64, (IUP, 1970)
PRO
B-26 Martin, G. H. & Spufford, P. (ed.), The Record of the Nation : the Public Record Office 1838-1988, the British
Record Society 1888-1988, (Boydell, 1990)
B-27 Cantwell, J. D., The Public Record Office 1838-1958, (HMSO, 1991)
B-28* PRO, Current Guide (fiche, 17 vols+supplement), (HMSO, currently)
B-29 PRO, Guide to the Contents of the Public Record Office, (HMSO, 1963, 1968)
vol. 1 Legal Records, : vol. 2 State Papers and Departmental Records, : vol. 3 Documents Transformed 1960-1966
B-30 PRO Handbook (series), (HMSO, 1954-)
I Guide to Seals in the Public Record Office, (2nd edn. 1968)
II Domesday Re-bound, (1954)
Il The Records of the Colonial and Dominions Office, (by R. B. Pugh, 1964)
W List of Cabinet Papers 1880-1914, (1964)
V Shakespeare in the Public Records, (1964)
VI List of Papers of the Committee of Imperial Defence to 1914, (1964)
VI List of Documents relating to the Household and Wardrobe, John to Edward I, (1964)
VO List of Colonial Office Confidential Print to 1916, (1965)
X List of Cabinet Papers 1915 and 1916, (1966)
X Classes of Departmental Papers for 1906-1939, (1966)
XI The Records of the Cabinet Office to 1922, (1966)
XII The Records of the Forfeited Estates Commission, (1968)
Xl The Records of Foreign Office 1782-1939, (1969)
XN Records of Interest to Social Scientists 1919 to 1939 : Introduction, (by B.Swann, B. & M. Turnbull, 1971)
XV The Second World War : A Guide to Documents in the Public Record Office, (by J.D. Cantwell, 1972, rev. edn.
1993)
XVI Records of Interest of Social Scientists : Unemployment Insurance 1911 to 1939, (by B. Swann & M. Turnbull,
1975)
X The Cabinet Office to 1945, (by S.S. Wilson, 1975)
W Records of Interest to Social Scientists 1919 to 1939 : Employment and Unemployment, (by B.Swann & M,
Turnbull, 1978)
XX Tracing Your Ancestors in the Public Record Office (by ]J. Cox & T.Padfield, 4th edn., 1990)
XX Records of General Eyre, (by D.Crook, 1982)
XXI The Court of Star Chamber and its Records to the Reign of Elizabeth 1, (by J. A.Guy, 1985)
XXII National Records for Genmealogists, (by N.A. M. Rodger, 1988)
* XXIl Making Sense of the Census : the Manuscript Returns for England and Wales 1801-1901, (by E. Higgs, 1989, 3rd
edn., 1991)
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XXV English Sheriffs to 1154, (by J. A. Green, 1990)
XXV Development of the Welfare State 1939-1951 : A Guide to Documents in the Public Records Office, (by A.Land,
R.Lowe & N. Whiteside, 1992)
XV Economic Planning 1943-1951 : A Guide to Documents in the Public Record Office (by B. W. E. Alford, R. Lowe
& N. Rollings, 1992)
B-31 PRO Readers’ Guide (series), (PRO, 1992-)
I Making Use of the Census, (by S.Lumas, 1992)
II Army Records for Family Historians (by S. Fowler, 1992)
B-32 PRO (ed. by P. A. Penfold), Maps and Plans in the Public Record Office : vol. 1, British Isles 1410-1860 ; wol.
2 America and West Indies ; vol. 3 Africa, (HMSO, 1967)
Specific Theme
B-33* B.R. A. Archives and the User series, (BRA, 1970-)
I The Records of the Established Church in England excluding Parochial Records, (by D. M. Owen, 1970)
I Indexing for Editors, (by R.1 Hunnisett, 1972)
Il Sources of the History of Houses, (by J. Harvey, 1974)
WV Editing Records for Publication, (by R.1. Hunnisett, 1977)
V Manorial Records, (by P.D. A. Harvey, 1984)
VI Irish History from 1700 : A Guide to Sowurces in the Public Record Office, (by A.Prochaska, 1986)
VI Materials for the Local and Regional Study of Schooling 1700-1900, (by W.B. Stephens & R. W. Unwin, 1987)
VI Sources for the History of English Nonconformity 1660-1830, (by M. A. Mallet, 1991)
B-34 Sources of History series: Studies in the Use of Historical Evidence, (Hodger & Stoughton, 1969-)
1 England 1200-1640, (by G.R. Elton, 1969, 1976, CambridgeUP)
II Historical Demography, (by T.H. Hollingsworth, 1969)
Il Great Britain since 1914, (by C. L. Mowat, 1971)
WV Medieval Wales, (by 1. Jack, 1972)
V Early Christian Ireland : An Introduction to the Sources, (by K. Hughes, 1972)
VI The Western European Powers 1500-1700, (by C. H. Carter, 1971)
VI Law and Politics in the Middle Ages : An Introduction to the Sources of Medieval Political Ideas, (W.Ullmann,
1975)
VIl The United States 1789-1890, (by W.R. Brock, Cambridge UP, 1975)
X Sources for the History of Science 1660-1914, (by D. Knight, 1975)
X Scotland from the Eleventh Century fto 1603, (by B. Webster, 1975)
*XI Sowurces for English Local History, (by W. B. Stephens, Manchester UP, 1973, rev. 1981)
XII Sources for US History : Nineteenth Century Communities, (by W. B. Stephens, Cambridge UP, 1991)
B-35 Historical Association Pamphlets (series), (HA)
General Series (1945-)/ Helps for Students of History

C: SOURCES FOR THE 18TH TO 20TH CENTURIES

General

C-1 Bloch, C., and Renouvin, P., Guide de !’étudiant en historie moderne, (Presses Universitaires de France, 1973)

C-2 Gerin, P., Nouvelle initiation 3 la documentation écrite de la periode contemporaine, (Libraire universitaire Fernand
Gothier, 1982)

C-3 Williams, N., Chronology of the Modern World : 1763 to the present time, (Barnes & Rockliffe, 1966, rev. 1975 :
Penguin)

C-4* Keesing’s Record of World Events, (formerly Keesing’s Contemporary Archives), (Longman, 1931---)

C-5 Whitaker’s Almanac, (1868--)

C-6 Annual Register, (1758-)
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C-7 Bidwell, R. L., Currency Conversion Tables : A Hundred Years of Change, (Rex—-Collings, 1970)
C-8 Mackie, T.T. & Rose, R., The International Almanac of Electoral History, (Macmillan, 1974, 3rd edn., 1991)
C-9 Westergaard, J. & others, Modern British Society : A Bibliography, (F. Pinter, 2nd ed., 1977)
C-10 Economic History Review, (no. 4, every year)
Specific Periods
[18th century, or from 18th century]
C-11* The 18th Century : A Current Bibliography, (AMS Press, 1975-)
C-12 Pargellis, S. & Medley, D. J., Bibliography of British History : the 18th century, (Oxford UP, 1977)
C-13 Smith, R. A., Late Georgian and Regency England 1760-1837, (Cambride UP, 1984)
C-14 Brown, L. M. & Christie, 1. R., Bibliography of British History 1789-1851, (Oxford UP, 1977)
[19th century, or from 19th century]
C-15 Batts, J.S., British Manuscript Diaries of the 19th century : An Annotated Listing, (Fontwell, 1976)
C-16 Cobb, H.S., Guide to the Historical Collections of the 19th and 20th centuries preserved in the House of Lords
Record Office, (House of Lords Record Office, 1978)
C-17 Propas, S. W., Victorian Studies :,A Research Guide, (Garland, 1992)
C-18 Nicholls, D., Nineteenth Century Britain 1815-1914, (Dawson Archon Books, 1978)
C-19 Hanham, H. ]., Bibliography of British History 1851-1914, (Oxford UP, 1976)
C-20 Altholz, J.L., Victorian England 1837 -1901, (Cambridge UP, 1970)
C-21 Victorian Studies (no. 4, every year)
C-22* Storey, R. A. & Madden, L., Primary Sources for Victorian Studies : A Guide to- the Location and the Use of
Unpublished Materials, (plus updating, 1987), (Phillimore, 1977)
[20th century]
C-23 Havinghurst, A. F., Modern England 1901-84, (Cambridge UP, 2nd ed., 1987)
C-24 Mowat, C. L.,-see B-34
C-25 Catterall, P., British History 1945-87 : A Bibliography, (Blackwell, 1990)
C-26 Cook, C. & others, Sources in British Political History 1901-51, (Macmillan, 1975-78)
C-27 Cook, C. & Walber, D., The Longman Guides to Sources in Contemporary History : 1 Organisations and Societies,
2 Individuals, (Longman, 1992)
British Parliamentary Papers: see Government publications in B.
Census
C-28 Office of Population Censuses and Surveys, Guide to Census Reports : Great Britain 1801-1966, (HMSO, 1977)
C-29 Higgs, E.: see B-30-XXIli '
C-30 Lumas, S.: see B-31-1
C-31 Mclaughlin, E., The Censuses 1841-1881 : the use and interpretations, (FFHS, 3rd edn., 1985)
Statistics
C-32 Mitchell, B.R. & Deans, P., Abstract of British Historical Statistics, (Cambridge UP, 1962)
C-33 Mitchell, B. R., British Historical Statistics, (Cambridge UP, 1988)
C-34 Mitchell, B.R., European Historical Statistics 1750-1975, (Macmillan, 2nd edn., 1980)
C-35 Maunder, W. F. (ed), Reviews of United Kingdom Statistical Sources, 25 vols, (Pergamon Press, 1974-1988)
C-36 Mort, D. & Siddle, L. (Univ. of Warwick), Sources of Unofficial United Kingdom Statistics, (Gower, 1985)
Periodicals & Newspapers
C-37 Vann, J.D. & Van Arsdel, R. T., Victorian Periodicals : A Guide to Research, (Modern Language Association of
America, 1978)
C-38 Houghton, W.E. (ed.), The Wellesley Index to Victorian Periodicals 1824-1900, 5vols., (University of Toronto,
1987)
C-39 BL, Bibliography of British Newspapers, (BL, 1982)
C-40 Wolfe, M., North, J. S. & Deering, D., The Waterloo Directory of Victorian Periodical, (Wilfrid Laurier UP, 1977)



36 A4 XY GERAREHRLEV I 7V VR Ty 2

C-41 Linton, D. & Boston, R., The Newspapers Press in Britain : An Annotated Bibliography, (Mansell, 1987)

C-42 [ndex to the Times

Specific Theme

C-43 Chaloner, W. H. & Richardson, R. C., Bibliography of British Economic and Social History, (Manchester UP, 1984)

C-44 Aldcroft, D. H. & Rodger, R., Bibliography of European Economic and Social History, (Manchester UP, 1984)

C-45 McCloskey, D. N. & Hersh, G. K. Jr., A Bibliography of Historical Economics to 1980 (Cambridge UP, 1990)

C-46 Engeli, C. & Matzerath, H. (ed), Modern Urban History Research in Europe, USA and Japan : A Handbook,
(BERG, 1989)

C-47 Sutcliffe, A., The History of Urban and Regional Planning : A tated bibliography, (Mansell, 1981)

C-48 Ian Hamilton, F. E, Regional Economic Analysis in Britain and the Commonwealth : A Bibliographical Guide,
(the London School of Economics and Political Science, 1969)

C-49 Bain, G.S. & Woolven, G. B., A Bibliography of British Industrial Relations, (Cambridge UP, 1979)

C-50 Barnet, M, Vincent, D. & Mayall, D., The Bibliography of the Working Class : An Annotated Critical Bibliogra-
phy, (Harvester Press, 1987)

C-51 Hawson, J. F.C. & Thompson, D., Bibliography of the Chartist Movement 1837 -1976, (Harvester Press, 1978)

C-52 Poor Law Union Records (series)
1 South-East England and East Anglia, (by J.Gibson, C. Rodgers, & C. Webb)
II The Midlands and Northern England, (by J. Gibbons & D. Rogers)
1 South- West England, The Marches and Wales, (by J. Gibbons & D. Rogers)
N Gazetteer of England and Wales, (by J. Gibbons)

C-53 Barrow, M., Women 1870-1928 : A Select Guide to Printed and Archival Sources in the United Kingdom,
(Mansell, 1981)

C-54 Kanner, B., Women in English Social History 1800-1914 : A Guide to Research, 3vols, (Garland, 1988)

C-55 Cox, R, Sport in Britain : A Bibliography 1800-1988, (Manchester UP, 1991)

C-56 Goodall, F., A Bibliography of British Business Histories, (Gower, 1987)

C-57 Richmond, L. & Stockford, B., Company Archives : the Survey of the Records of 1000 of the First Registered
Companies in England and Wales, (Gower, 1985)

C-58 Prinssnell, L. S. & Orbell, J., A Guide to Historical Records of British Banking, (Gower, 1985)

C-59 Armstrong, J. & S. Jones, Business Documents : Their Origins, Sources and Uses in Historical Research, (Mansell,
1987)

C-60 Royal Commission on Historical Manuscripts, Survey of the Records of British Banking, 3vols, (RCHM, 1980)

C-61 Aster, S., British Foreign Policy 1918-1945 : A Guide to Research and Research Material, (Wilmington, 1984, rev
1991)

C-62 Holding, N., The Location of the British Army Records 1914-1918, (FFHS, 3rd edn. 1991)

C-63 Bayliss, G., Bibliographical Guide to the Two World Wars : An Annotated Survey of English Language Reference
Materials, (Bower, 1977)

C-64 Mayer, S. L. & others, The Two World Wars : A Guide to Mss. Collections in the United Kingdom, (Bower, 1976)

C-65 Gorvin, L (ed), Elections since 1945 : A Worldwide Reference Compendium, (Longman, 1989)

D: LOCAL HISTORY SOURCES

General

D-1* Stephens, W. B.: see B-34-XI

D-2 Martin, G. H. & Mcintyre, S., Bibliography of British and Irish Municipal History, (Leicester Press, 1972)
D-3 Hall, A. T., English Local History Handlist : A Select Bibiography, (HA, 1965)

D-4 Riden, P., Record Sources for Local History, (Batsford, 1987)

D-5 Hoskins, W.G., Local History in England, (Longman, 1959, 2nd edn. 1972)

D-6* Emmison, F.G., Archives and Local History, (Methuen, 1966, 2nd edn. 1973)
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D-7* Munby, L. M. (ed.), Short Guides to Records, (HA, 1972)

D-8 Morton, A. & Donaldson, G., British National Archives and the Local Historian : A Guide to Official Record
publications, (HA, 1980)

D-9 Guy, S., English Local Studies Handbook : A Guide to Resources for each County including Libraries, Record
Offices, studies, Journals and Museums, (University of Exeter Press, 1992)

D-10 Pinhorn, M., Historical, Archaeological and Kindred Societies in the United Kingdom : A List, (Pinhorns, 1986)

D-11 Mullins, E. L. C., Texts and Calendars : An Analytical Guide to Serial Publications, (RHS, 1968)

D-12 Moore, ]J.S.(ed), Avon Local History Handbook, (Phillimore, 1979)

D-13 FFHS, Current Publications by Member Societies (FFHS, Tth edn. 1992)

D-14 Mullins, E.L.C., Guide to the Historical and Archaeological Publications of Societies of England and Wales,
(Athlone Pr., 1966)

D-15* IHR, Victoria History of the Counties of England, (Oxford UP, 1899-)

D-16 Rochardson, J., The Local Historian’s Encyclopedia, (Historical Publications 1td., 1974, 2nd edn. 1986)

Specific fields

D-17* Tate, W.E., The Parish Chest : A Study of the Records of Parochial Administration in England, (Cambridge
UP, 3rd rev. edn., 1983)

D-18 West, J., Town Records, (Phillimore, 1983)
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F-47 Herwig, H. H., & Heyman, M. M. (eds.), Biographical Dictionary of World War I, (Greenwood, 1992)
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ON CERTAIN MATRIX SPACES

Fumitoshi SAKANISHI

mention the relationship between those spaces. And we show the existence of a real analytic path
in those spaces.

ABSTRACT. In this paper, we introduce certain matrix spaces and talk on the properties and
1., THE MATRIX SPACES

In this section, we define some matrix spaces and mention the characterization and the relationship of those
spaces.

First we prepare the notation. We denote K the real space R or the complex space C. Let m, #n, » €
N be natural numbers. -
Notation.

We define following matrix spaces.
We denote Mat(m, n, K) the set of m X n-type matrix with K-component :
Mat(m, n, K) :={(an)lan € K,1<j<m, 1< k<nb
Dia*X(n) :={(A01) € Mat(n, n, R)|A; € R, A< ¢ < A,
Dia=%n) :={(A01) € Dia*(n)|0 < A},
Dia>(n) :={(A:6:) € Dia“*(n)|0 < A}.
For A :=(an) € Mat(m, n, K), we set *A:=(bn) € Mat(n, m, K) with bs := as.
Her®(n, K) :={H € Mat(n, n, K)| *H=H]}, ’
Her=%n, K):={H € Her**(n, K)| *xHx =0 for Vx € Mat(n, 1, K)},

Her>*(n, K):={H € Her<X(n, K)| *xHx > 0 for Vx € Mat(n, 1, K)\{0}},
GL(m, n, K) :={G € Mat(m, n, K)| det[*GG] > 0}.

We denote Ir:=(8;) the identity matrix in Mat(r, r, R).
Uni(m, n, K) :={U € GL(m, n, K)| *UU=1I,},
We define the following subspaces in Mat(2m, 2x, K).

Mats(2m, 27) :={(ﬁ B

i 7) € Mat2m, 2n, C)IA,B € Mat(m, n, c)},

Matnol(2m, 2n) :={(A 0

0 —Z) € Mat(2m, 2n, C)IA € Mat(m, n, C)},
Matcz(2m, 2n) :={(A =8

. A) ¢ Mat@m, on, R)|A, B € Mat(m, n, R)}.

I:2m, 2n) ;=TI N Mat:(2m, 2n),
Thol(2m, 22) :=T N Matso{2m, 2),
T'ex(2m, 2n) :=I' N Matcz(2m, 2n).

When I' is a matrix space among the spaces above with 2m X 2z-type matrices except Dia®(2n), we denote
TI':(2m, 2#n) the intersection of I' and Mat.(2m, 2n), similarly we denote I'no and Iz :

For example, Her@(2n) :=Her®(2n, C) N Mat:(2n, 2n), where @ is € Ror = 0 or > 0,and GLxoi(2m, 20):
=GL(2m, 2n, C) N Matro(2m, 2n), Unicz(2m, 2n):= Uni(2m, 2n, R) N Matcz(2m, 2n).
For Dia®(2n), we set as follows:



44 ON CERTAIN MATRIX SPACES

g g)| A € Dz'a@(n)}.

We denote E#r, Ez» € Uni(27, 27, R) and Jor € Uni(27, 27, C) the folllowing matrices :

_[for\ . _[o -5\, _1i(5 i
Ezr._(lr O), Ezr._(IT O ), ]zr- ﬁ([r —1Ir>

For a domain D C C* and C'-mapping f:D —»C™, we will treat its complex Jacobian matrix (% 7-),
z z

Dia$(2n) :=Dia%.(2n) :=Dia&(2n) :={(

where £ :=g—£ and f;:=g—§. So we introduce the matrix space Mat:(2m, 2n).

We remark simple characterizations of some matrix spaces above.
Remark.

(1) We have the following characterization.
Mat,(2m, 2n)={A € Mat(2m, 2n, C)| *EinAEH= A},
Matro(2m, 2n)={A € Mat(2m, 2n, C)| *EsnAE%H=A, *EsmnAEn=A},
Matcx(2m, 2n)={A € Mat(2m, 2n, R)| *EsmAEm=A}.
(2) Let U, V € Uni(m, n, K). Then *VU=I, holds if and only if we have V=U
Proof. (1) Those characterizations are induced from following equalities :

For A:=(? ) *EnaEs=(? ©| *EmAEn=| ¢ ~°)
c d b a -b a

(2) Let u; and v; be column vectors of U and V. Then w;, v; € Uni(m, 1, K), that is to say, u;, v; are
unit vectors. So if *VU=1I,, then *v;u;=1, which leads v;=u;, that is to say, V=U.
We have the relationship between the matrix spaces with the real components and the matrix with the

complex components.

Theorem 1.
By the mapping Mat:(2m, 2n) — Mat(2m, 2n, R): A — *J.nAJ2n, we get the following isomorphisms.
(1) Mat:(2m, 2n)=Mat(2m, 2n, R) and Matwo:(2m, 2n)=Matcz(2m, 2n).

) Dia®(2n)=Dia%.(2n)=Dia%(2n), where @ is € R or >0 or > 0.

) Her2(2n)=Her®(2n, R) and Her:(2n)= Her&(2n), where @ is € R or >0 or > 0.

4) Te(2m, 2n)=T'(2m, 2n, R), and Tho(2m, 2n)=Tcz(2m, 27), where I' is GL or Uni.

a+ib c+id
c—id a—ib

(2
3
(
Proof. 1) Let a, b,c,d, a, B, v, 5 € Mat(m, n, R), and we set A :=< ) € Mat:(2m, 2n) and

at+c —b+d

b+d a—c

B:=(‘7’ g) € Mat(2m, 2n, R). Then we have *]zmA]2n=(

) € Mat(2m, 2n, R), so the

mapping is well-defined. Since Jem, /2 are unitary, the mapping is 1-to-1. And we have /:nB *]2n=_%_

+1b +id i
(Z—z'd fz—z'b) € Mat:(2m, 2n), with a=a+8, b=y— B, c=a—¢, d=p+7 so the mapping is onto. Hence

Mat:(2m, 2n)=Mat(2m, 2n, R) holds. If A € Matwo:(2m, 27), then c=d=0, so *]z,,LA]z,,=(Z —ab) €
a+iy (0]

0 a—z'r) € Matvo(2m,

Matce(2m, 2n). And if B € Matcx(2m, 27), then 6=a, y=—28, so JenB *]2,.=(
27) holds, hence we get Matwol(2m, 2n)= Matcx(2m, 2n).

(20 If A € Dia?(2n)=Dia2:(2n), then a € Dia®(n), b=c=d=0, so we have *]zm/L]z,,:((a) 2) €
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Dia&(2n, 2n).

(3) Let H:=*VAV € Her2(2n) with V € Uni(2n, 2n, C), A € Dia®(2n). Then *H=H is equivalent
to *J2nHJ2n € Her®(2m, R), since *(*JenHJ2n)="*J2n *HJzx holds. And H € Her2(2#n) is equivalent to A €
Dia®(2n) which holds if and only if *JenHJ2n="(V]2) A(V]2n) € Her®(2m, R).

(4) G € GL+(2m, 2n) is equivalent to *J2nGJen € GL(2m, 22, R), since det[*GG] > 0 holds if and only if
det[*(* JenGJ2n)(*J2nGJ2n)] > 0 holds.

Because *UU =1, holds if and only if *(*JenUJ2n)(*JenUJ2n)=1Ir, so U € Unis:(2n, 2n) is equivalent to
*amUJon € Uni(2m, 2n, R).

We have a characterization of Her®(#n, K).

Proposition 1.

we have Her®(n, K)={* VAV|V € Uni(n, n, K), A € Dia®(n)} where @ is € R or >0 or > 0.
Proof. For A:=(A;8») € Dia*®(#n) and permutation p of {1, 2, ---, n}, there is P € Uni(n, n, R) such that
*PAP=(Ap5»0s). So for H € Her®(n, K), we can choose A:=(30x) and V € Uni(n, n, K) with 41 < -
< An such that H=*VAYV holds, that is to say, we have A € Dia®(n).

By Theorem 1, we get characterizations of Her?(2n), Her22n) and Her&%(2n).

Corollary 1.

We have following characterizations.
* fatb a—b

Her?(Zn)={ V(a—b a+b)V
Her2,(2n)={*VAV|V € Unino(2n, 2n), A € Dia2:(2n)},
Her&(Q2n)={*VAV|V € Unicz(2n, 2n), A € Dia&(2n)},
where @ is € R or = 0 or > 0.

Proof. Let H € Her2(2xn). Since *J2nHJ2n € Her®(2n, R), so we have *JpnHJ2n=* WMW with some W €

a O a+b a—b
O b a—b atbd/

then we have g, b € Dia®(n), V € Uni:(2n, 2n), and H=*VAV. And we can show that converse holds,

V € Uni:(2m, 2n), a, b € Dz'a(n)},

Uni(2n, 2n, R) and some M :=( ) € Dia®(2n). Weput V=] W*]an, A :=]an*]zn=(

since (a+b a—b) € Mat:(2n, 2n).

a—b atb
K 0 X : :
Next let H := 0 &€ Her2,(2n), and let K=*WMW € Her®(n, C) with W € Uni(n, n, C), M €

o w o M

H=*VAV hold. The converse is trivial.

Finally let H € Her&(2n). Then JonH*Jon € Her2(2n), so there are W € Unino(2n, 2n), M € Dia2(2n)
such that JoaH*Jon=*WMW. We set V :=*]2aW/]an, A:=*]2aM]2n, then V' € Unicz(2n, 2n), A € Dia&(2n)
and H=*VAV hold. The converse is trivial.

Dia®(n). Then we set V' :—(W 2) and /A ::(M O), then V € Unino(2n, 2n, C), A € Dia2:(2xn), and

We define the mapping which give the eigenvalues of the matrix in Her(#n, K):

eig: Her*X(n, K) = Dia“¥(n); H :=*VAV — A, where V € Uni(n, n, K)

eige : Her f(2n) — DiaS(2n); H :=*VAV - A, where V € Uni(2n, 2n) and @ is kol or CR.
And we define Dia“<(n), Diasci(2n), Diass(2n) and Her<<(n, K), Herii(2n), Hercs(2n) :
Dia<<(n) :={(Adss) € Dia¥(n)|A < +++ < A},
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Dz'af.aﬁ(Zn):=Dz'aé;§(2n):={(1g z)’M € Dz'a«(n)}.

Her<<(n, K) :=={H € Her*X(n, K)|leig(H) € Dia*<(n)},
Her&(2m) :={H € HerF(2n)leige(H) € Dia&(2n)}, where @ is kol or CR.
We give the regularity of the mapping ezg.

Proposition 2.
eig is continuous on Her ‘*(2x, K) and C® on Her<<(2x, K).

n

Proof. We define ¢ : CxHer(n, K) > R; (A, K)— det[Al,—K](= ) a.(K)A*). Then ¢ is holomorphic on 4,

h=0
and C“ on K. For K € Her(n, K), we set eig(K) :=(1;(K)6i), then A=A;,(K) is a solution of ¢(4, K)=0.
M, 0]
Let H € Her(n,K) and € > 0. We set eig(H)= , where M, :=pInir) with 1 < v+ < pp
0 Mr

and #(1)+ -++ +#(R)=n. Then there is ¢ with 0 < ¢ < e such that 4, N d,=¢ for p + g, where 4, :={2
€ CllA—g-| < c}. Then S :=7QIaA, is compact. Since ¢ is continuous and ¢(A, H) #+0on S, ¢o:=

min{|¢(A, K)l|A € S} > 0. Since ¢ is continuous on K, there is § > 0 such that |¢(A, K)—¢(A, K)| < ¢o for
any A € S and any K with |[K—H| < 8. By Rouche’s theorem, the number of the set {A € 4,|¢(A, K)=0}
is equal to the number of the set {A € 4,|¢(A, H)=0} for any K with |K—H]| < &, since |¢(A, K)— ¢(A, H)|
< |¢(A, H)| holds for any A € d4,. When »=1, A,(K) € 4 for1l < j < n(1), that is to say, |A{(£)—A(K)| <

[A{(K)— | < ¢ < € holds. Inductively, we have A,(K) € 4-.. for hZ:}ln(k)+1 <7< :Z:}:n(k), that is to say,

[A(K)—A(H)| < ¢ < . So we have that if |[K—H| < 8, then |A;,(K)—2A(H)| < € holds for any 7 with 1 <
j < m, that is to say, |eig(K)—eig(H)| < € holds, hence eig is continuous on K € Her(zn, K).

Next ¢(4, H) is C*, $(A(H), H)=0 holds for any H € Her**(n, K), and we have S2(4(H), H) + 0 for
H € Her*(m, K), since AW(H) < +++ < A,(H) holds. So A;(H) is C® on H € Her<<(n, K).

Corollary 2.
eige is continuous on Her&(2n) and C¥ on Her&*(2xn), where @ is kol or CR.
) _[K o " . (eig(K) 0O . .
Proof. First for H : ( 0 K) € Heri&(2n), we have eigno(H) ( 0 cig(i) | SO 8o 18 continuous

on Hersi¥(2n) and C° on Heri(2n).
Next for H € Hercz(2n), we have JonH *Jon € Hernoi(2n), we set JonH *]2n=(10{ %) with K € Her(#n,C).

eig(K) 0}

then eigcR(H)=( 0 eig(K)

), since /2. is unitary. So eiger is continuous on Her&f(2#), and C* on

Her& (2m).

We mention the regularity of the mapping which maps H := *VAV to V € Uni(n, n, K). In order to this,
we prepare a Lemma.

Lemma.
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A 0
Let A:= ‘., € Dia(n), where Ar=~Adzr with A * Aq for p *+ ¢ and #n(1)+ -+ +n(R)=n=.
0] Ar
Wi (0]
And let W € Uni(n, n, K). Then we have *WAW=A, if and only if W= where W, €
0 We
Uni(n(r), n(r), K).
W/ll = W}
Proof. Let W=| : '~_ : ). Then we have *WAW=A & AW=WA & A WE=A,Wf < Wi=0 for p
Wi - WE

+ g and W7 € Uni(n(r), n(r), K).
For A € Mat(m, n, K), we set B(A, &):={A" € Mat(m, n, K)||A'—A| < &}.

Proposition 3.
For any H € Her<“(m, K), there are € > 0 and C*® mappings ¢»: B(H, &) N Her<<(n, K) »> Uni(n, n, K)
such that H= *¢u(H)eig(H)¢x(H), h=1, ---, N :=2",
Proof. For K € Her<<(m, K), we set w(K):={V € Uni(m, n, K)JK= *Veig(K)V}, and set { Wali=:
el 0

) én
= W, holds. So if we fix Vi € u(K), then we have u(K) :={V«Wi}i-1. If Vkx — U as K — H, then we have
VW — UWs. And since K= *(ViWa)eig(K)VcWs:), we have H= *(UW,)eig(H)(UW,) as K — H, so
UW,. € u(H), that is to say, U € u(H) and u(H)={UWx}¥-. Hence there is € > 0 such that the number
of the intersection set #(X) N B(VuWhs, €) isequal to 1for any K € B(H, e)andany 1 < k < N. For fixed
Vi € u(H), we set u(K) N B(V, e)={Vg). We define ¢»(K):=VRW, for K € B(H,e) and1 <2< N.
Then we have ¢x(K) € u(K).

Next we show the regularity of ¢». We set Toe(V, K) :=21;Vieig(K);Vi— K& Then ¥, are C, and we
have @us(¢n(K), K)=0 for any K € B(H, ). So ¢» is C® with respect to H € Her<<(n, K).

e;:=1or —1). By previous Lemma, for any V, U € u(K), there is Wx such that *VU

Corollary 3.
For any H € Her$(2nm), there are € > 0 and C® mappings ¢»: B(H, €) N Hers*(2n) — Uni®(2n, 2n)
such that H= *¢.(H)eigea(H)¢n(H), h=1, *++, N :=2?", where @ is CR or hol.

Proof. For H :=<IO( %) € Hersi(2n) with K € Her<<(n, C). By Proposition 3, there are € and C®

mapping ¢»: B(K, €) N Her<{(n)— Uni(n, n, C) such that K=*px(K)eig(K)ps(K). We define

¢h'(K ) 0

. Then ¢, nn is C® on Herisi(2n), and we have H= *¢wu, wm(H)eiger(H)
0  oulK)

Gewr, wm(H) 1=(

G, wn(H).

Next for H € Her&(2m), we have *JonHJ2n € Herioi(2n). By the previous part, there are C® mapping
onr such that JenH *Jon= *@u(H)eiger(H)oa(H). We set oa(H) := *J2nps(H)Jzx, then we have ¢x(H) €
Unice(2n) and H= *¢»(H)eiger(H)¢n(H).

Remark.
There does not exist the continuous mapping :
¢ : Her>*(n, K) = Uni(n, n, K) such that H= *¢(H)eig(H)¢(H) for H € Her>(n, K).
Proof. We show the counterexample in case of #=2 and K=C. Assume that there is a continuous mapping
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¢ : Her>(2, C) = Uni(2, 2, C) such that H= *¢(H)eig(H)¢(H) for H € Her =°(2, C). Let a, b:
{r € R|r =0} = {1 € R|A > 0} be continuous functions such that 0 < @(0)=5(0) and a(») < &(r) for » >

0. We set A(r) ;=(“(0’) b(or)) e Dia(2), U(8) =(§i’§g ;E;“;) € Uni(2, 2, C), and H:=H(r, 8):=
*U(9)A(r)U(8). Then we have eig(H)=A(») and H(», §) = A(0) as » — 0. Since *¢(H)eig(H)¢(H)=H

0

+1) by the previous Lemma, so we have

— *U(6)A()U(6) hold, we have W :=d(H) *U(0)=(i01

¢(H(r, 0))=WU(6). Since H(r, §) = A(0) and ¢ is continuous, ¢(A(0))=WU(8), as » — 0, that is to say,
*W¢(a(0)I,)=U(8) which is a contradiction, because the matrix in the left hand is constant with respect to

0.

Now we constract H¢ for H € Her=°2n, K).

We start to define A°.

RDia(n) :=({t € Rl|t > 0} xDia=%n)) N (RX Dia>%(n)).
A* :=((A;)') for (¢, A) € RDia(n) with A=(A;05).

Lemma 2.

Let (¢, A), (¢, B) € RDia(n) and X, Y € Uni(n, n, K),

then *XAX = *YBY © *XA'X= *YB'Y holds.
Proof. If *XAX= *YBY holds, then we have A=eig(* XAX)=cig(* YBY)=B. Weset A :=(A;6x)=A=B,
and set W :=(wf) ;=X *Y € Uni(n, n, R), then the following hold: *XAX = *YBY & AW=WA & Awi=
Anwi © (A)'wi=(A)'wi © A'W=WA*' © *XA'X=*YB'Y.

We define the set RHer(n) and a mapping ep.

RHer(n, K) :=({t € R|t > 0}x Her=%#n, K)) N (RX Her>*(n, K)),

ep: RHer(n, K) = Her=%(n, K): (t, H) - H' :=*VA'V

where H := *VAV with V € Uni(n, n, K) and (¢, A) € RDia(n).

By Lemma 2, the definition of H® is independent on the choice of V and A, so the mapping ep is
well-defined.

Proposition 4.

ep is continuous on RHer(n) and C® on RX Her>(n, K).
Proof. For ¢t € Rand H:=*VAV € Her*(n, K) with V € Uni(n, n, K), A:=(A;6x) € Dia>®(n), we set
log A :=((log 4;)8;x) € Dia**(n), log H :=*V(log A)V € Her*(n, K), then log H is well-defined by Lemma
2, and the following holds.

Sy (_1)A-1 S ()R-l
log H=* V(h=l ( h];l)h (/b—a)"ajk) V="* V(,Z=l ( h];Z)" (A—ah)")V

=Y S va—a vi= Y S0 -y

R=

Solog H is C® on H € Her>®(n, K). And we have

Ht =SV V=%V Zt—h(log Ao | V="V it—h(log oty
LAl g hl

h=0
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Next we show that ep is continuous on RHer (%, K). Let t» > 0, Hy := *Vulln Vi € Her=%(n, K) with Ax:
=cig(Hy) € Dia=%n) and Vi € Uni(n, n, K) such that t» > & and H, — Ho. Since eig is continuous, we
have Ax=eig(H,) — eig(Ho)=/o, so ep(ts, As) — ep(ts, Ao). Assume that there are {h'} C {h} and H ¢
Her=%n, K) such that ep(¢s, Hx) = K + ep(to, Ho). Since Uwni(n, n, K) is compact, there are {#”} C {#’} and
Vo € Uni(n, n, K) such that Vir— V. Then we have ep(tsr, Harn)= * Viulep(tan, An)]Vir —
*Valep(ty, Ao)] V=K * ep(t,, Ho) that is to say, we have * VoA® V. = * VoA® Ve, On the other hand, we have
Hyuw= ViynApn Vi = ¥ Vo Ao Vo= Ho="* Vs Ao Vs, 50 * Ve/l§* Vo= * Vo Aé° Vo holds by Lemma 2. This is a contradic-
tion.

Corollary 4.
We have ep(RHer «(2n)) C Her a(2n), where @ is # or kol or CR.
Proof. Let H € Her3°(2n), where @ is CR or hol, then there are V € Uni®(2n, 2n) and A € Dia3°(2n)
such that H= *VAV, by Corollary of Proposition 1. Then we have A’ € Diaz°2x), so H' € Herz®2n).
If H € Her:=%2n), then *JosnHJ2n € Her=%(2n, R) by Theorem 1. So there are V € Uni(2#x, 2%, R) and
A € Dia =%(2n) such that H=*]2a*VAV *J2n. Because *VAV € Her =%(2n, R), we have H="*],,
*VAV]en € Herz®(2wm).

We give a decomposition of Mat(m, »n, K) to Uni(m, n, K) and Her=(m, =, K)

Proposition 5.

When m = =, for any G € Mat(m, n, K), there are U € Uni(m, n, K) and unique H € Her=%n, K) such
that G=UH.

If G € GL(m, n, K), then we have H € Her”® and U is unique.

Proof. First we show the case of G € GL(m, n, K). For such G, there are U € Uni(m, n, K) and A €
Dia>°(n, K) such that *GG= *VA*V. Weset H:=*VAV and U:=GH™. Thenwehave H € Her**(n, n,K),
G=UH and *UU=*H ™ GGH '=**VA'V)* VA V)(*VA'V)=1I,, so we have U € Uni(m, n, K).

Next let G € Mat(m, »n, K). Since GL(m, n, K) is dense in Mat(m, n, K), there is {G.} € GL(m, n, K)
with G, — G. Since *GxG» — *GG and eig is continuous, we have eig(*G»Gs) — eig(*GG). Since *GG €
Her=%n, K), there is V € Uni(n, n, K) such that *GG= *V[eig(*GG)] V. By the previous part, there are
U. € Uni(m, n,K), H. € Her”’(n,K) and Vi € Uni(n, n, K) with Go=UrHr=Ux * Va[eig(H4)] Va. Then
[eig(Hw)P=cig(* HiHr)=eig(*GxGr) — eig(*GG), so eig(Hi) > Aa :=[eig(*GG)]"? hold. Since
Uni(m, n, K) is compact, there are {#} C {4} and U € Uni(m, n, K), Vo € Uni(n, n, K) such that U, —
U and Viw— Ve. We set H := *Vo/lwVe, then we have H € Her>%n, K) and G=UH, since Gun=Uxw
* Vil eig(Hp)] Ve & U* Volla Vo= UH.

Finally, we show the uniqueness of U and H. Assume G=UH= WK with U, W € Uni(m, n, K) and H,
K € Her =%n, K). Let H= *X[eig(H)]X, K= *Y[eig(K)]Y with X, Y € Uni(n, »n, K), then
*X[eig(H)’ X=*HH= *GG= *KK= *Y[eig(K))?’Y hold. By Proposition 3, we have *X[eig(H)]X=
*Y[eig(K)]Y, that is to say, H=K. Moreover if G € GL(m, »n, K), then H=K € Her>°, so U=GH'=
GK™'=W hold.

We define mappings %er and uni.

When G:=UH ¢ Mat(m, n, K) with U € Uni(m, n, K) and H € Her=n, K),
her : Mat(m, n, K) > Her=%n, K); G:=UH - H,

uni . GL(m, n, K) = Uni(m, n,K); G:=UH - U.

Corollary 5.
We have her(Mate(2m, 2un))=Her $%(2xn) and uni(GL&(2m, 2n))=Unie(2m, 2n),
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where @ is # or kol or CR.
Proof. Let G:=UH € GL(2m, 2n, K) with U :=uni(G), H :=her(G). Then we have following equivalences
by the uniqueness of the decomposition of GL(2m, 2%) and Remark after Notation.

G € GLxx(2m, 2n) © *EinGEs»n=G © (*EinUEn)(* EsnHE:)=UH,

& *EnUEm=U, *EmHEm=H © U € Unicz(2m, 2n), H € Hercz(2n, 2n).

G € GL+(2m, 2n) & *EfnGE$H=G © (*EinUE#)(*EsHE#H)=UH,

& *EfqUEH=U, *ELHEH=H © U € Uni:(2m, 2n), H € Her:(2n, 2n).

G € GLnol2m, 2n) & *E$nGE#n= *EnGEn=G= UH,

& *EfnUEs= *EmmUEn=U, *EfHES=*EnmHEnm=H,

& U € Uninoi(2m, 2n), H € Herno(2n, 2n).

And we have her(Mat «(2m, 2n))=her(m)=Her 3°(2n), since GL(2m, 2n) is dense in
Mat e(2m, 2n) and her is continuous, where @ is # or kol or CR.

We give the regularity of the mapping %er and w#ni, and remark a characterization of wni.

Proposition 6.

her is continuous on Mat(m, », K) and C* on GL(m, n, K).

uni is C* on GL(m, n, K).
Proof. We have her(G)=[ *GG]"*=ep(1/2, *GG), so the regularities of ker hold by Proposition 4. And we
have uni(G)=Glher(G)]™, so uni is C* on GL(m, =, K).

Remark.

Let G € GL(m, »n, K) and U € Uni(m, n, K). Then U=wu»i(G) holds if and only if |G—U| < |G— W|
holds for any W € Uni(m, n, K).
Proof. Let G=uni(G)* VAV with V € Uni(m, n, K) and A:=(A;01) € Dia>*(n). For W € Uni(m, n, K),
we set X :=(x):=V *uni(G)IW *V and Y :=(yix):=V *[uni(G)]U *V, then we have X, Y ¢
Uni(n, n, K) and we have

|G—WP=Tt*(G— WHG—W)]=Ti[ *GG— *GW — *WG+ *WW]}

=Tr[ *VA2V — *VAXV — *V * XAV + L]|=Tr[A*— AX — *XA+ 1]

= EA?_ZibRe[Iﬁ] +#, and

j=1 =1

n n
IG=UP=) A2—2) ARelys]+n.
Z Z »

So |G—U| < |G— W] hold for any W if and only if (1=)Re[ys;] = Re[zs;] hold for any W, which is equiva-
lent to Y =1I, that is to say *[uni(G)]U=1I.. By (2) in first Remark, it means U=uwuni(G).

2, THE REAL ANALYTIC PATH IN MATRIX SPACES

In this section, we consider the real analytic path in the matrix spaces which is introduced in the previous

section.

Proposition 7.

Let m = n, and let I" be Dia(n) or Her”*(n, K) or Uni(m, n, K) or GL(m, n, K) except Uni(#n, n, R)
and GL(n, n, R), or Uni(n, n, R) N {det U > 0} or GL(%n, #, R) N {det G > 0}. Then for any Go, Gi € T,
there is C“-path G(#), (¢ € R) in I" such that G(0)=G,, G1)=G..

Proof. Let i1=0,1 and m’ > m = =n.
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Let A: € Dia>(n). Weset A(¢) :=ep(1—t, Ao)-ep(t, A, (¢t € R), then A(¢) is C¥-path in Dia>%(x) with
A(i)=Ai.

Let U: € Uni(n, n, C) or Uni(n, n, R) N {det U > 0}. Since those spaces are connected C“ closed
submanifold of Mat(n, », K), there is a C* geodesic U(#), (¢ € R) in those spaces with U(i)=U..

Let H::=*U:A:U: € Her>(n, K) with U; € Uni(n, n,K) and A; € Dia>(n). Case of U: € Uni(n, n, R)
with det U: < 0, we replace (_1 4

0 Ina
there are C® path U(¢) in Uni(n, n, K) and A(¢) in Dia>*(n) with U(i)=U: and A(:)=A; by the previous
parts. So we have C® path H(¢):=*U(t)A(t)U(¢) in Her>*(n, K) with H({)=H..

Let U: € Uni(m’, n, K). There are W; € Uni(m’, m"—n, K) such that V::=(U:W:) € Uni(m’, m’, K).
Case of U; € Uni(m’, n, R), we may assume that det V; > 0, because if det V: < 0, then we replace W:
(Lm-,._l 0

0 -1
€ Mat(m', n, K) and W(¢) € Mat(m’, m'—n, K) such that V{(i)=V.. Then U(t)is C® pathin Uni(m’, n,
K) and U(i)="U..

Let G: € GL(n, n, C) or GL(%, n, R) N {det G > 0} or GL(m’, n, K). By Proposition 5, there are U: €
Uni(n, n, K) or Uni(m’, n, K) and H; € Her>’(n, K) such that G;=U:H;. Case of G: € GL(n, n, R) with
det G > 0, then det U;=det[G:H.™'] > 0 hold. So there are C® path U(¢) in Uni(n, n, K) or Uni(m’, n, K).
and C® path H(t) in Her”*(n, K) such that U(Z)=U; and H(:)=H; by previous parts. Hence we have C*
path G(#)=U(¢)H(t) in GL{(m, =, K) with G({)=G..

) U to U, so we may assume U: € U(n, », R) N {det U > 0}. Then

) to W. By the previous part, there is C® path V(t) :=(U(¢) W(#))in Uni(m’, m’, K) with U(¢)

Remark.
Let U(t) be a path in Uni(m, n, K). Then U(¢) is geodesic if and only if {*U(¢#)U’(#))’=0 which is

n
equivalent to U(#)= U(O)Z}n%X", where X := *U(0)U"(0).
Finally we give Theorem 2 which shows the existence of the real analytic path in GL&(2m, 22).

Theorem 2.

Let m = n and @ be # or kol or CR, and let I"' be GL&(2m, 2%) or Her@(2n) or Unia(2m, 2n) except
GL+(2n, 2n) and Uni«(2n, 2%), or GL+(2%, 2n) N {det G > 0} or Uni+(2x, 21n) N {det U > 0}. Then for any
Gy, G1 € T, there is a real analytic path G(¢), (¢ € R) in I" such that G(0)=G,, G(1)=G.

; O
- —) € GLuo(2m, 2n). Since A: € GL(m, »n, C), there is C* path A(¢) in GL(m, #, C)

Proof. Let G.~:=(0 P

Aty 0
0 A
If G: € GLc&x(2m, 2n), then JomG: ‘;]z,. € GL#ot(2m, 27), so there is C* path F(t) in GL#noi(2m, 2n) with

F()=JenG: *J2n, hence G(t) := *JonF(t)]2n is C® path in GLcr(2m, 2%) with G(i)=G..

Let m’ > n. If Gi € GL+(2m', 2n), then *JemGif2n € GL(2m’, 21, R), so there is C® path A(#) in GL(2m',
27, R) with A(Z)= *JenGiJ2n, hence G(t) :=JonA(t) *Jon is C” pathin GL.(2m’, 2n) with G(¢)=G;:. Case of
G: € GL«(2n, 2n, R) N {det G > 0}, we show the existence of the C* path similarly, since we have */2.Gi/2»
€ GL(2n, 27, R) N {det G > 0}.

Let Gi € Unia(2m, 27) except Uni:(2n, 21n) or Uni:(2n, 2n) N {det U > 0} and H: € Her a(27n), where
@ is hol or # or CR. By the part above, there are C® path A(¢) in GLe(2m, 2n) and B(t) in GLe(2%, 22)
with A(7)=U; and B({)=H:. Then U(¢) :=uni(A(t)) is C* path in Unie(2m, 2x) with U(:)=U;, and
H(t):=her(B(t)) is C® path in Hero(2n) with H(i)=H., since uni and her are C* on GLe(2m, 27).

such that A(t)=A: Then G(¢) :=( ) is a C® path in GL#0:(2m, 22) with G(i)=G..
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1. INTRODUCTION

The Riemann domain is, of course, motivated by Riemann’s concept of the Riemann surface of an algebraic
function as an abstract space realized by a branched covering space of the projective line. We consider the
3 operator an on infinite dimensional Riemann domain. Everybody knows the importance of the 3 problem
on C", and with respect to other work concerning Complex Analysis on infinite dimensional spaces, it was
natural to try to solve the problem in such conditions.

The first positive result in this direction was obtained by C. J. Henrich [3]. He showed solutions of the &
equation on a separable Hilbert space. His work was deeply influenced by Gross’ results on Potential theory
in Hilbert spaces, by the L? estimates of Hérmander.

Later P. Raboin [11] proved the existence of solutions on a pseudoconvex domain of a complex DFN space
with a Schauder basis. And J. F. Colombeau - B. Perrot [1] proved the existence of solutions on all complex
DFN spaces. In this paper, we will show the following estimate with respect to the 3 equation on a

pseudoconvex Riemann domain.

Theorem. Let H, G be separable Hilbert spaces such that the inclusion from H to G is compact, and (2, p)
be a pseudoconvex Riemann domain over G. We put Qu=p " (H)NQ. If g€ C31(RQ) satisfies 3g=0, then
there exists a continuous plurisubharmonic function ¢ on Qn such that, for every z€ Ly, the following inequal-
ity holds :

L
"g(z)"/\(o.n(ﬂ) <g7*®

2, NOTATIONS AND PRELIMINARIES

Let E be a locally convex space, here always assumed to be complex and Hausdorff. Let ¢ be a
permutation of the set {1, -, p}. We denote by E™" the product space of #z copies of the space E, and by
s(o) the signature of the permutation ¢ of the set {1, ---, p}. A real p-linear form f:E” - C is said to be
skew-symmetric if

Fxy, e, xp)=3(0)f(xo), **, Tor)

for (1, -+, x») € E®. The skew-symmetric real p-linear form f is said to be complex linear (resp. antilinear)
if
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FQAxr+ pyn, 2o, -x0)=Af (21, 2, *+*, To)+ 1f (91, Tz, **, Zp)
(resp. f(Azr+ sy, T2, = xp)=Af (21, T2, **+, Zo)+ Ef W1, T2, =, Tp))

for z:€ E(1<i<p), y:1€ E and 4, p€C.
Let f be a real z-linear form on E" and ¢ be a permutation of the set {1, -, #}. Then we denote by

£z, v, 2n)=f(To, ***, Tow) for every (xu, *, za) € E™.

A real p+g-linear form f:E?*?—C is called skew-symmetric p-complex linear and q-antilinear if f is skew-
symmetric and if there exists a permutation o of the set {1, -, p} such that a real p-linear form E* 3 (zy, -,
Zp) = fo(x, -+, Tp, Y1, **, ¥q) € C is complex linear for each (v, ***, ¥¢) € E? and if a real g-linear form E?
3 (g, -, Ya) = F9(x1, =, Zp, Y1, ***, ¥q) € C is antilinear for each (x1, -, z») € E”. We denote by A,o(E) the
linear space of all continuous skew-symmetric p-complex linear and g-antilinear forms f on E. The space
Aw.e» (E) is equipped with the topology of uniform convergence on bounded subsets of E.

Let £ be an open subset of E. A C"-mapping form 2 into A,o(E)is called a C™-(p, g)-form on 2. We
denote by C&,0(R2) the linear space of all C"™(p, g)-form on 2. For # =1, we define linear operators 3, from
Ch, o(2)into Ch+1.0(R2), and 7, from Ce, ¢»(R2) into C7¢p, ¢+1(2), by the formulas

(af)(x)(!ll, o, Ypras1)

=TT & CDM R @u— i @GN, a, - pran)

(3—f)(.r)(y1, "y yp+q+1)

=TT & (CIML @t i @ inN s, -, b, -, Yrren)

respectively for each x€ 2 and for (z, **, ¥p+a+1) € E?*9*}, p+q=, where yk indicates that y. is omitted.
An element % of Cl,e(R) is said to be d-closed if du=0. We denote by C™(R2) the linear space of C” -
class functions on £.

A Hausdorff space M is called @ complex manifold modeled on the space E if there exists a family §=
{(Us, ¢5);j€J} of pairs (U;, e;)of open sets U; of M and homeomorphisms ¢; of open sets U; onto open
sets of E satisfying the following conditions.

(1) Forany j, k€] with U;N Ux* ¢, the mappings @;°¢x":¢:(U; N Ux)— ¢;(U; N Us) between open sets in

E are holomorphic.

(2) ,!ZJ; Ui=M.

& is called a atlas of M, and an element of & is called a chart of M.

Let M and N be complex manifolds with atlases {(Uj, ¢,);7 € J} and {(Us, ¢.);a€ A} respectively.

Then a mapping f:M— N is said to be kolomorphic if, for any j€ J and any a€ A with f(U;)N U;#8, the
mapping ¢z°f°@;' is holomorphic when it is defined. Particulary, if N=C, f is called a holomorphic
Sfunction on M. We denote by H(M) the vector space of all holomophic functions on M. As we stated in
the previous part, the definitions of (p, ¢)-forms and d-operators can immediately be extended to forms and
functions on complex manifolds modeled on locally convex spaces. A function f:M—[—oco, +o0) is said to
be plurisubharmonic if, for any j € J, the function fee;' is plurisubharmonic.

We shall recall the definition of pseudoconvex domains of locally convex spaces and the properties of those.

Let H be a Hilbert space and 2 be a domain of H. We define the distance function do:2-[0, + ] as
follows:

do(z)=sup({r>0; Bz, »)CR}U{0})

where, for £€ H and >0, we write
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B(&, r)={&+b;be H, [bl<7}.

Let (2, p) be a connected Riemann domain over a Hilbert space H. For a, b€ £, the set [a, 5] is said
to be a line segment if it is homeomorphic under p to the line segment [p(a), p(8)]. For zo, z1, =, Tn € 2,
the set [xo, 1, ~z»] is said to be a polygonal line if it is a finite union of line segments of the forms [z;-1,
z;], (G=1, 2, -+, n). We define the geodesic distance pq between x and y for z, y € 2 as follows:

pa(z, y)=inf{§l||p(xj—x)—D(xf)llu;
=0, I, -, Tn=Yy € 82, [x0, 21, ***, Zx] is a polygonal line}

The domain 2 is said to be pseudoconvex if the function — log de is plurisubharmonic on 2.
3, ESTIMATES ON A RIEMANN DOMAIN
In this section we shall show estimates on a pseudoconvex Riemann domain over a Hilbert space.
Lemma 1.
Let H be a separable Hilbert space, and (2, p) be a pseudoconvex Riemann domain over H. We set
Qs={x€ Q; dalx)> 6}
for 8>0. If U is a connected component of s, then the set
{xe U; pulx, x)<c}

is relatively compact in 2 for xo€ U, c€R.
Proof. We take 0< 5<?6 and fix xo€ U. We set

K={zx € U; pv(z0, z)<c}

for c€R. Since py is a metric on U, if ¢<0, K. is compact. So in order to show that the set K. is
relatively compact for every c € R, it clearly suffices to show that if the set K. is relatively compact for ¢
+0, the set K. is relatively compact.

We will show that

Ke+eC U zex.Bolz, 26€)
In fact, we take y € Kcie. Then there exists a polygonal line [xo, 21, ***, Zn] in U with In=y such that
glllp(xf) —p(z;-)l< c+2e.
If
Slo@) - plas-dl<e,
then pu(xo, y)<c. So ye K. If
o< 2@~ szl c+2e,
then there exist 2€ N and z € [s-1, 24] such that 1<£2<m and
Slo(z) — szl +16(2) — par-dl=c.
So we obtain
I2Cs) — ()l +J,§+ N6(z) — ozl < 2e.

Therefore pulxo, z)<c, so x € K.. Moreover since |p(x;) —p(x)|<2e for j=k, k+1, -, m, we have Zx, Te+1,
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-+, Zm € Bo(x, 2€), and y=1xn € Bolx, 2¢).
If K. is relatively compact for ¢<0 then there exist ao, a1, ***, an € Kc such that
K.CU1Bo(ay, €.
By the previous theory, we have
K+ C UL Bo(ay, ).
O
Lemma 2.
Let H be a separable Hilbert space, and (2, p) be a pseudoconvex Riemann domain over H. We set
Qs={x € Q; dox)> 6}

for 6>0. If U is a connected component of 2, then there exists a continuous plurisubharmonic function f
on U such that

{xeU;flx)<c)

is compact in U for c€R.
Proof. We take a positive constant € such that 0<2e<d. Let V be a connected component of . which
contains U. We fix x0€ V, and for every x € V, we set

a(x)=pv(xo, x).
If x, y€ V are in the same chart, we have

[o(x)— o(¥)|=lov(20, )— pv(xo, )|
<jp(x)—p@).

So we denote the smoothing function on £2¢ by 7.

o(z)—ound(e)= [ _{oa)—0=(AlU=) o)~ L))
< [ lp@)— (o)~ Dl )da(®)
Bo(0,¢)
<ef_ ndHaxo

=e.
We take a constant ce so that the function #(x)=o047:(x)+ ce|p(x)|? is continuous and plurisubharmonic

on U. By Lemma 1, the set {z € U; u(x)<c} is relatively compact in 2 for each c€R.
We next consider the function

' 1
vz)= —log do(x)+1ogd *

Since ¢(t) is convex increasing for #<0, »(z) is continuous and plurisubharmonic on £,. Hence we set f
=max(ue., v), then f is continuous and plurisubharmonic on U. Since »(x;)—~+oo if a sequence {z;} in U
converges to the boundary of U, the set

{xe Uf(z)<c}

is compact in U for ceR. [
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Lemma 3.
Let H be a separable Hilbert space, and (2, p) be a comnected pseudoconvex Riemann domain over H.
Then there exists a continuous plurisubharmonic function Q on U such that

{xeU;fx)<c)

is compact in 2 for c€R.

Proof. Let A; be an increasing sequence of compact subsets of £ such that each compact subsets of 2 is
contained in some A;. Let {7;}5: be a sequence of strictly positive numbers decreasing to zero such that A;
is contained in a connected component U; of 2. We set K;=Ajpsciuss: for each j. Then K isa compact
subset of U;-1NQr,. Let V; be the union those connected components of £, which intersect K; for each j.
So we obtain that U;C V;C Uj+: and V; has only finitely many connected components. By Lemma 2, there
exists a continuous and plurisubharmonic function »1 on Vi such that {x € Vi; wi(x)<c} is compact in U
for each c € R. So we choose a constant ¢i:>1 so that vi(x)<c: for every x € K, and set

Li={zxe Vi;ulx)<al.

Then there exists j € N such that L,CA;. So we may assume that L,C A, without the generality. Since
Aipscivny=Arrscwn=KiC i, there exists a continuous and plurisubharmonic function v on Vs such that

(1) {xe Va;vlx)<c} is compact in U for each c€R

(2) vAx)<0 for every x € A:

(3) vAx)>2 for every x € A\W:
We choose a constant c¢:>2 so that v:x)<c: for every z € K, and set

Lo={x € Va; vix)< ca}.

By an induction, there exist continuous plurisubharmonic functions »; on V; and constant numbers ¢;€ R
such that
1) >
(2) {xe Vi;vlx)<cs} is compact in U
(3) vix)<0 for every x € A;
(4) vi{x)>0 for every x€ A\A;—
where L;={x € Viv{x)<c;} for each j+2.
Let x be a convex increasing function on R such that
(1) x(#)=0 for £<0
(2) x(#)=*t for t=1
We set

f= Bz

for each j € N, then we have f;=#. on A. when j, k+#n. Therefore there exists f=I1im f;, and f is continu-

ous and plurisubharmonic on £. So we obtain
{ze &f(x)<j}CL;

for every jeN. O

Theorem 4

Let H, G be separable Hilbert spaces such that the inclusion from H to G is compact, and (2, p) be a
pseudoconvex Riemann domain over G. We put Qu=pH)NRK. If ge Ci(RQ) satisfies dg=0, then there
exists a continuous pluvisubharmonic function ¢ on 2n such that, for every z € £y, the following inequality
holds:
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-1
”g<z)"/\m,n(ﬂ) <e 293

Proof. From the condition of 2, there exists a continuous plurisubharmonic function  on 2x such that the
set Kn={z€ Qu;f(z)<n} is compact in 2 for each n€ N. Then the sets K, are increasing and relatively
compact and 'Q"=nLeJNK"' We set

My=supllg(2)rwnem.
2€Kn

Let x be a positive convex increasing C* function on R, such that
%x(n—l)slog Mu

for all n=1, 2, 3, ---. Then for all z€ Qy, there exists z€ N such that z€ K,\K»-1. So z—1<f(2)<n.
Therefore for all z€ Qy

%x(f(z))Slogllg(Z)llmo‘n(m.
We put ¢=yx°f, and ¢ has all required properties. []
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Experimental Study of Oblique Collision of Two Vortex Rings

Toyoko MINOTA

The shadowgraph observations have been performed for interactions between the vortex rings

and the shock waves ejected from two nozzles placed at right angles. The spherical shock wave

impinges obliquely on the vortex ring, and the shock front is defracted and diffracted corresponding

to the velocity and density distributions of the flow field around the vortex core. Two vortex rings

gradually aproach to each other with their self-induced motion and collide at the angle. The steady

shock wave is formed between the cores inside before coming into contact. The vortex rings begin

to touch from the cores inside, and the vortex lines seen as thin black filaments are coiled round each

other. The traces of wave generation are seen in the shadowgraphs at this stage. The vortex lines

of the twist structure undergo stretching by mutual induction, and this part of the vortex line is

annihilated.
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Figurel Schematic diagram of the experimental

set-up. N : needle, CM: membrane,
PT1, PT2: pressure transducers, C:
electronic counter, D: delay (laser con-
troller), F: pinhole, L1, L2 : lenses, HF :
film, HNL: He-Ne laser, BS: beam
splitter, DL : dye laser.
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Plate 1

Shadowgraph pictures of the shock-
vortex interactions in the oblique colli-

sion (top view). The translational speed
and diameter of the vortex ring are 80m/
s and 9mm. Rynolds number is 48,000.
Times are relative time: (a) Ous, (b)
10us, (c) 20us, (d) 30us, (e) 40us, (f) S0us,
respectively.
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Plate2 Shadowgraph pictures of the shck-
vortex interactions in the oblique colli-
sion (front view). Times are (a) Ous, (b)

10s and (c) 20gs.
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Plate3  Shadowgraph picture of the shock-
vortex interactions (side view).
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Plate 5
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Shadowgraph pictures of the oblique
collisions of two vortex rings (front
view). The shocklet is seen in the coilled
round vortices in (d). The traces of wave
generation are seen in (d~f). Times are
relative time from the instant of Plate
2(a) : (a) 140ys, (b) 160us, (c) 170us, (d)
180us, (e) 210us, (f) 230us, (g) 240us and
(h) 310us.

Plate 6

Shadowgraph pictures of the oblique
collisions of two vortex rings (side view).
The shocklet is seen in (c, d). Times are
relative time from the instant of Plate 3:
(a) 1504s, (b) 160us, (c) 170us, (d) 190xs,
(€) 210us, (f) 230us, (g) 240xs and (h)
250us.
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Figure2 Observed trajectories of the vortex
cores. The arrows with a, b and ¢ mark
the positions corresponding to plate 1(a),
plate 4(b) and plate 4(g).
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Figure 3 Observed vortex position Z is plotted
against the relative time T : circles (core
Co), and squares (core Ci). The solid
curves are the polynomial curves of
degree 3 determined to fit the measure-
ment. The arrow with b marks the
position corresponding to plate 4(b).
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On the Design Drawings in Mitsui Minato Kurabu
—— A Study of Architecture and Furniture in Mitsui Minato Kurabu Part 1 —

Mitsui Minato Kurabu stands in Omuta City, Fukuoka Prefecture. This building was desinged
and constructed by Shimizu Corporation and completed in 1908. More than 70 design drawings are
in existence. Among them are included the design drawings named Shinkokurabu-shinchikuzuan,
which were concerned with its construction. Its plans and elevations are missing in these design
drawings. But there are other existent copies of design drawings named Sen’inkurabu-shinchikuzu.

In this paper we presume as follows.

Sen’inkurabu-shinchikuzu is originally Shinkokurabu-shinchikuzuan itself on the basis of style of
penmanship shown in the drawings.

Shinkokurabu changed its name to Sen’inkurabu by April, 1908 and Sen’inkurabu was renamed
Minatokurabu about May, 1908.

Five copies of Shinkokurabu-shinchikuzuans are named “an”, scheme drawing, and are different
from the existent building in some parts. But the measurement of section detail, which is important
for construction, are nearly equal to that of the existent building. Therefore Shinkokurabu-
shinchikuzuans are equivalent to the execution drawing.

Takahiro MATSUOKA, Hideto KAWAKAMI
Seiichi MATSUMOTO and Kazuhiro Iiba
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On the building in Mitsui Minato Kurabu
— A study of architecture and furniture in Mitsui Minato Kurabu part 2 —

Mitsui Minato Kurabu was constructed in 1908, when Miike Port was opened. Seiyokan
(Western style building) and Nipponya (Japanese style building) stood side by side. Seiyokan is
existing, some parts of it having been repaired. Nipponya was pulled down in 1986. More than 70
design drawings remain. In this paper we conside; the historical change of Seiyokan and Nipponya
on the basis of these design drawings and the difference of design measure between the two.

Seiyokan was first repaired on a large scale about 10 years after its construction. At the time
the dining room was extended and the lavatory was established on the second floor. Though
Seiyokan was repaired several times until 1986, the builung is almost the same.

Nipponya was changed subject to the changes of Seiyokan before Warld War II. After the war
its changes were made irrespective of Seiyokan so as to complete the functions and appearance of
Nipponya.

Seiyokan was designed on the basis of the measurement of 6 shaku (1818mm) and Nipponya was
designed on 6.3 shaku long, 3.15 shaku wide of tatami or about 6.5 shaku of span.

Takahiro MaTsuUOKA, Hideto KAwAKAMI
Seiichi MATSUMOTO and Kazuhiro IIDA
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Development of CAI Program for Structural Mechanics using HyperCard

CALI for Determinate Structure Analysis

Many students of architectural department have hard time in learning structural mechanics. In

our college, 6 credits are assigned to the subject of structural mechanics. However, considerable

students do not understand how to solve even determinate structure problems exactly at the end of

the lessons. This is mainly because the students are short of practice.

This paper presents a CAI program for structural mechanics using HyperCard to help students

master to solve determinate structure problems. Students can practice repeatedly to their speed and

to their taste by this CAI program.

Shuichi UEHARA, Toshiyuki NAKAMURA*, Mineko YAMAKITA**
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On the Design of a Local Area Network in the Computer Center

We propose the model system of a Local Area Network (LAN) which introduce a new educa-

tional environment of an information processing in the Computer Center, and discuss a Wide Area

Network which is integration of all LANs in our college.

Toyomi KAWAMURA, Iwao YAMASHITA,
Ryouji MATSUNO and Yutaka TsuTsumI
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Study on Thermal Softening in Warm and Hot Forging Die

The precise estimation of the temperature field within the forging dies is essentially important

particularly to obtain close-tolerance forged products of machine. In order to clarify the thermal

contact and cooling conditions on the die surface and the thermal softening on the die, a die life

testing apparatus was utilized. The temperatures near the surface of die were measured with

thermocouples during the forging cycle. By the die life testing apparatus designed for this investiga-

tion, some realistic data were obained on the temperature distributions within the die, and the

softening of the die material due to the thermal cycling. It was found that a layer of the nitride of

die material has a great influence on the reducing of the maximum and minimum temperature in the

die. The softening of the die material (JIS-SKD61) during the thermal cycling is caused faster than

under the constant temperature.

Akihiro MINAMI
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