ooooboooao
594 0 1986 0 39-59

39

Einstein #7422 0 A F 234212 5 1 3
Grossmann % %4k o K5
T LEIEE  EUZ4 L ( Kanchisa TAKASAKI)

43% L1113 solitonsB 2 1= PHIE F % ¥ e 5 22 X salitn

73 ) W E P R Grassmann % Ak b o TBirinEHRve i

AN

-7 EE T F B3 2 ¢ T F L, BIodEEN F X" 0idf
?‘ﬁcﬁia/ﬁ\?— ﬁE?’; AR T 4 a hTohde TH B D Y‘:};ftﬂ LT

WG
A

(21 B2 B3 Yang-MiMs 250 77 K 1= & v 2 F 24

a 2 74N vz ow (&) EFE R, Grassmann S E4R 1R 4B

&
—

<% % 30150 dynamics ¢ LT B T Rsyit]'Yomg—McMsi,%O)')T
NMANBEEET I3 2 ¢ )T A LR, L3308 LT
S Witten R B v 3 3 qangeh 0 3 AR ( z o B2 W
¥ BR L TS L Yang-Mazgwﬁnm%z&l\L cHIE N H B ) AIRTR L T
2350 86713 EinsteinZ 8 X m.é z ias?? f2 ¢ vy TN 3 A% % BN
TrsH RNt I rndoig st s 5T A L 2B
%

Tnskein T B R 0o Bz M et d 8 7BANMEE odF

-1 -



4}

R 5E H

BFL L4] i RU T H O RN, ¥

A ULV S o S - i - R W SO -7 A O

D PRARE - 27 3 R AAEIERE Y
23 X L5 1= 38 3

1.

A}-;’ET‘L!:

= (‘x-‘) sty %4) k3

Ruvap 5 Ricet® R % Ryy (= 8P Ruywp) € F ¢ ¥ 3 Einstein
FHRXN(LETT, TTEU L )
hH Rt.t\/ = 0
¢ E g 5. Wizt LT B 2 R AEAR G
4 o b 4 g B
(2) x%ﬂ Rrvd(&‘*x AR =o<,§“RFV°‘ﬁ %A 4%
VNS FHRVELINAL. 2 2z ¥k Hodge dERF D5

T o@ » 5 (D) T EBRIe4E

et o BT RNE ) RTIE R T

FE A RemttEE LT 7,

~

52 3.

‘f
& 7T %5 Riemann ’%T F dsz2 ==

%y\\/ ) = %\)r\ ) ) 1= =¥ L T Riemann

Y w3y T Y
7T 12 Grassmann

9% ¥ 4L £ o

/bﬁi - S

*El"?n’(l?-&

-;54
\?

M
ng

Einstein # 23X n 8 F w55}

> Gy GO dxd o ( x
V=

A5 I\ ¥

7. 2 onE ‘(mm%- Mclls 7 3 &
WL T A xR a 333

_9 -



41

v3 35 0RESBZuxAfeo T HBLE6].

W

-

FAEAXNU, @ FuFn o mio IR ey
2thuny . %o 3 éd%i"?ﬁ%ii=tx‘,...,9£‘*) YR EF L
Bz =2h ., 2Y) o H A 2T ?jaﬁ:/%:gzsx‘—i\%z 3 = emnN 2
. MLt o TN o FARITEI ARG X 0 & 5 1= 28240
WA E LT, %,tffgmréu. MF 22/ (), (22 1z 3wz
A ks cREIBEATR w1 R LAY B3 A% T 3.

SHMRBHRATEAEMER ARG R LT V=L T B 3.

2 . Null-tetrad ¥ Plebanski o T F% X

BEHFARLIARI 2 e HEN T quvt F R EE L

e B E A BB L

L%
O\ 3

L T4 FRA D % IRER

, FVAAL 0

AV

N H L T8 W, Plebansk{ CTIAvFEAH L = &

Bu R R4 null-tetradz v % 2 vz &> 2485 N 3.
null -teﬂ’m:l g3t B ds2 %
e? g’
(3) ds*= ele? 4+ g3 e# =det( ), eln.--netx o,
- es

LwSF A RT AT RIEBA D 4788 (e, ... et)n 2 ¥

sl R R N EAF3 = 2 THE =

e
o
Js
|
S
v
N

ds2 = (W) (wH)2+ (W) P+ Ww¥)*

-3 -



¥ 27 LT Hu<

el=w+FwW, e?*=w' -JFw?,

el =wlt[Fw?, et = w-Fwt,

Yy w5 % %1 3’2&‘36 T o w3 & v, (w‘]__,}@“’)a)’z}' la‘{EfE.
B X5 T, Darboux - Cartan w % #x45 4 4g % < ' ESN S S Dl P
t ® T & 5. Riemannit B ( >3 ) ERE) 35 £ % T % 5By
So & 3w, ..., )t BT ey l:.viiE«S\“ SRR 46‘5 ﬁ»‘?"%’é\f&#?.
W, L botel,..,et)a Tk S b5 REE 1 REE A L T
N T SO T CMHRERIERF o LABERE 6 <2,
Ao BEAMNMRAET S L0 055, e 5T Lar R 0R
Stk th o F v TE ML L T HL %b\"%p/g-wg V. OHIEI{E % = iR
At T w3 2 e & tﬁ.ﬁ{éL T W% \ém b2 N (e,

€% pdst T %ok ANBEHRFALo | Rf&wAHR, A

4L AT R Y Te¥

4
e = > elw@daz’,
(4) o
2 v 1,20, o3
ds? =5_‘3rv(z)dzf‘dz = e'e?+ e %,

SHE I (3 a9 £33 12 FRFT B (£F 7 —%‘ﬁ‘:}—i‘\?n<> -

o £ FZat N33 3

ea e’; 93 e' . . .
(&) ( ) — ,Q( L, =L@, L=0(=) FSL,OERE
-e* e4 -p* p#

_l’.....



Qe dm Az dy) vI R T n3FBE R A quuge §
Hreg stz vz g 35,

Plebanski L1 1 nuld - tetrad o B % t5 & gauge T iz &

FRAN (2 WRo TR = 3E T 5 2 ¢ EEF LR
(6) d(e*re3) =0, d(eire*-elre*) =0, d(e'net) =0,

ThiR & g auge BAis & 2 BY AL RN, T ¢ = = gauge 'Z#&'
1A v (e, ef) Y EBREG R E T L 5T LW T EF,
Plebanskim % o & 5142t ¢ =B 5 27T v 3 o, X ro

Ao R B ERMMGA NS 2 013 Lo oS T H Y,

e® = do- @yydg— Ozydp, o' = dp,

~0? = “"}‘“@xgd% + @y dp, 94_—_0{%,

2T PG Xy Y) vy R, ®=0(p,4,x,4)3ELa &35

AN ( second heo\vevi.Q% equaHon) O RE T H B .

(%) Oy, = Dy + @y ~ Oy @yy =0,

p S @)cx = '®/xT Jetc U H A, wu X, HER T
AT RELE YV EL, Ants ERrARYNAEAT B Iz &Y

FRA(Y rpHIa2pEFTIX (8) = O HRY LI NG

-5 -



44
3. u-potentials.

Plabanski o % &3 X () R FCE 12 parameter A T B XN T 3 =

iR & Y Raf@ iz 3 wn i
9) d Cle+ ae') A (-e2+ae4))= 0.

Eret =2 dREFEEDZaxr =3 38T AN T .

{

‘g’n}'ﬂ)t olﬁ-.:.(_)

L1}

CRREIR T B, (W T d v A mBL T B
- A RAIAEARE T 3 ) o SE R Wik SRRz 10§,

BB 339 o T
(10) dula du? = (e3+2el)n (- er+)e?)

v 1
2 7= 7 Lawrent B3 (- #2129 H KBTI ) uX = T u¥@)",

d=1,2, WHEET 3.

ERAOEEB 0 T3 @ v 3w 3 &Y 3B A, T4 ARz (3 ER
2:119l~%161‘#r?\‘ N AZMRT =AY 3 Darbouxa 2T g R F . o T8
§>emMTT 3. Darboux " BEFE = Fn ', AiFLro ot
A B W, THubh s$dw=0 &, 2, +3 k3
By c L 7 WaccAw (V4B X0, WA - A W (\rﬂmg)sd

-6 -



45

rHNE, S5 0B HFT MM ZE s T &P, Py,
Qq, .., Oy B A L 7

W = gidPL/\A&L , dP&A---KdFrAAG4A...AAQr=¥Vo
vt s (HwIBIHB) . F512 20 Giﬁl?wb\“-po\rc\me{—(k‘%
At 1Bt BB cMET B, 4% = parameter 7 ’2’%\1).2,‘
WGk A s R (e3at 4 e‘)AL—e12-1+e4_) l= 33 2 0 R IPE
FRY B3 e, p=42am0, 52

(2 TweM ) a-ern et = AP NAAQLE, )
w3 Pz, QM =0 a B BRI B 2 e WHS
W= 2P, N, U?=AQ@EA) R W= A=waimi 2 Lawreut
BRES K& 5 u,n? %683,

Mo vo)rar Y ubuz wBEST AR ) (S (D)
WAL . 0 F LaBRBIBL (L) o FT%a £35 1 u,uls
BT 5T i R oL20 A, o, (4) = ou urz
=Y 3 ARANU) MRt oo o FRITHRELAMY T 5 2 TV
2. Rl o 3mE G Newman et 4.0 97, Bog.er, Plebansk¢ CT107 = 3%
Tt BB YT, e oul, utz p-poteabials o v¥ 30z

L3 3B .

4. null-tetrad @ BT « u-potentials

...17._



46

W '{)0+€v\ﬁ'&ﬂs v "B 2B s R L null-tetrad 0 AEER v ?@ﬁ

g AR 2% e v, wuwr 2 E Ay n Tz (,\—Poteuﬁ‘a.ps %

§ 3. = a % 3(10) 3+ Laurentdd ¥% 12 T 3 RN
, ’ 2
1. a) erar ed = Auy A dug,
(11.b) eip e - ether = Au:/\du: + du;/\duf,
(1. ¢) etaed = dujade’, +duladu) + awladuf
) .
{ 2 ,«
(1. d) 0 = m}'n_1 A, AAWS (= -t a2, )
S - BN, = 9 3% (1a) ¢ (1lc)nng
(12) M:Mungwz = elraenedret x 0

Ctes oz, (W u, g, up) RS T B P RE L B e

3. T2 0p, 4%, y) gt teu. &Y ERIR

A RE . (p, 9% %) = (ul,wi ug,u2) ¥ 3% ERIE:
LA R (L W% (0(24725 n:—-\,—Z,,..) 2%&4'@@@%&&)1
Y. 2o 3 SLQ,OEERH L=200G.q,x,4) VE7 L <

e3 el de-u' _dp_u' 4 d
(13) ( . ) - ,Q,( -, *P -1,Y4 % P
-e 84‘ d%—l}?h"x(l‘b“ujhlai% d%

{
bte s, 2 WY = ow,/ox,ete. 3 ozl v w2 R

DFIERA £ T .



47

(14—_&) VML)'X + M31’(,é ~:D,

(4. b) Wip + (*31,7) T Ul o “11,3 - U.Zuq Ul = 0.

S0 BRAG TRA UGN S ERE HIKBETE A . @« o M4

120 REaFTHA(WRTAT S, (4a) RS v e
(s) u1(=@té> W= -0y

CUS@aTnATRAITE. SRS REGARTA RR (14, h)

AR ANTY % v second heowenlg e‘qud*io;q (%) % 18 3.

5. &% " BEL " BAEE

m%%us T TE%F\\K*DT‘H\"I? Z (solitn 732 E, B
T 22 37 Yang -Mi00s B o FFI X, et ) s KBT 3 v ¥ 208 F
SREE R, BAFERR VDY nEQLR o o UHESH L F T
th: e THE. FRAGTAM( KAV, FFERT Schrddinger , et
2 FFN) 3 HATT 2ELAAE SchrodingerFFIR & 3 1
B Pirac R RoMm el Tvw, —%oBCELRA5E z;ﬁg%&iwﬁ

30111, BZ 23 Yang-MMs £ 0 5 & = r&FR AT HE

_7—';



48

A2+ A+ (3,+ A W =0,
(1b) '

8

4

-

a3 2 T (2,3, 3x,2y) = (3/2p, %3G, 5/6%, 2/04)
TH B, 3T (AP,A%,AI,_/-\%) [ Yang -Mifls #} o gouge potentials
$h 5452 sk 3 LetB g iz v 5 BHC, FFEGL

FHRNO AR BT 3. (1) oA TER M
(1) L= A (Bsr Ax)+ (p rAp) s =R (3 +Ay)+ (99t Ag)] =0

2 pam, T EEwREo TR0 EME RNEAFE: 5
2501 B A. Yh v Epsten AR N0 B wdfio B
WY s &3 > m T |

ZiE 0t RAFALUBEARBRNGEETY 3. % 1t KM

T3 = o= mull-tetrad (e',...,e4) =¥ L 2
(1) {e®, 3, >=2E8p, a,b=1,..., 4

Cu SEAER T2 E 3 vectorth (0y,...,0) T BT 5. Az
) o null-tetrad 1z 2T L 7 12
(1) 93= Ox» 9= 0p F ®rydx ~ Oy,
—Vy= Ry Y= a% + ®%ai - ®xy dy -
Tt Rn iz 20 & 3 T vechr 25 1= 33 L 217 df/\ =§;(b&k)e“ ¢

- 10 -



49

WS ERNMART e ER LT ET 3.

+
~
1)
S
(24

2

A, FTEANUH BRo 7N ERLEIETH B,

(26.0) (=23;+)u=0, (A3, +,)u=0 (u=u"u?),

(20. b) Eaul) (97u2) = (Bqu(3su') =1,

iy

[

FTUEEIBHMTERTLRLS =@ AKX ) B FTRA (o) a)i;%’:‘

¢

HATRAEEM T H A0 G, ft>72 FIA (2000 FHH o AEL 1
th B, tud 2w s. ks 2z rkERAAR TS
3. 23 L 2 w-potentials (¥ HE OFRR BT EBER = b
AEgT "R ELY MEio :‘rién BE (M2 R de) 1Bt B W) b
A0 F BB 2 L R, ISt T

(20) R EERATRE Y w50 2 ¥ 1 13 FRIAN DH B D B e e o
s ¢ fg 3, u.o.b).(—or AT o = AFEER 7 A 3 & 5. L
MUt , et M GRE (ao.vq) =43 e L 3R F
2% M Comstraint) ©BEFR v 2, (200 ¥ & < 1 TEERAIZAE (FF
MR o R A4 IEron T 0B ) vy g, B ek IR
A2 U) =EF YT R B T H B ‘?@ Gamae P°+e“'
Hads b\“ue‘z%“ic}::f;é‘z K AL ¥ ER )= gL T

(24) WP, 4,2 4,0 € G Lov ever% Cp,q),x,“&.")«)

-] -



-

Cu > FEEZME BT B3 0 WEAR > H 3 9 ( t:?“él’eca—
o LieB¥ '8 %), 123 gL C), G=SL(r,C) (r32)
0 BHREHKZIHBNRFEBES =, - a&dSTETEEMR -
ﬁ&r_w,:ﬁa%am?&g%wzmé. (20.b) % 18 1'FF %8 0 ié?
Al T o T B A |

LDy % (20.b) \F (21) ¢ BlA% 0 BXsheg T —;@‘—\%z T 2 - ¢ oV

1 % . :m:ztﬁ%’r:m(tl‘é'éﬁﬁ?mﬁv< (p,%,x,\g) (u:,

1

ul, LL;, ug)g Bf T 2AR i e ), null-tetrad T FE BT CD =S
270 T H < o ANBEY N E vl ( T (20) 12 nuld-tetrad o B

g auge BARILE 3 LRIV AFTEIN 2S5 B3NNGS, 3 (Nwb

S A o aull-tetrad Te § T iz 3R T 3 vector 3 (19) 12 3F L

owb

AL T L RN T W) 2 a ¢ s (20.0), (26.5) (3 % W %

avly

]
o

(22.4) (-A’ay-*-ap'*‘ ®x‘é 9,——@9)()(9%_)()\
(—23%+9i+ Oyy o2 - @1%'2%) w=0>0 Cu=uu?,

(22.b) 2w, uw)/3x,9) = W) By - Qxl® yul) =1,

Lt¢ B . AFLER 3{6%‘%4% (22.b) BAES 2, @, Y) BRAM o F
B (x4 = whu?) (== Cp,q, ) F pavameteri=t > ) AV
Stémp,oech'c form dxAdy <FAY 3 EEF IR/ B = ¢ & Zroxd
2. 23, hu G ER TR 0B (EAE - eFRAT L VS A
3TFEBE) BT (1.9.0) O EEE RDNA, w5 a0

12~



(20.b) o W Z =,
Bar M T 3.

245 24 1 PRV
s ouwh,u? v

5

1§
FT 2wt TF3Fm
31>

. Einsteinhd 72 X

<

TE2 R M EPRR T o«

b .

G'Yassma.n n

QYR SR N < AT

Hm s Y
7%

” (
TEAEIR S Hon T )

) et (z2ye Ckzl

< B %pi‘—'t:))é‘(.
b @y ¥ X8y 75 ¢

g s, WMTF, B

TR ou %

LT E L

91

TR EES PNt (2 v B U AEE 2 1 o

=

1]

(20,a) o =BT %

> oy iAlv i D&

V)

A N I D I A RO

» B2 WP T A

12 'L\':‘ﬁ tron

Y9 ¥hAk o FE %

N B

= (6)

\
M

mw
0
\%

B~ Wi s R a ®

J

=

%

-
=
g
)q
3
8

Ciczil 1# 2=(z2, ..., =9 0 23

ouls
oul)

N

% 3A
7k 3

o

b
r

el

r v SHERe By E R 2 A WE

7

-

o X 3t s N = 3L 2 g w-potenkals
@, 239 un@¢ Clzell (¥=1,2, 1<)

s

T A1

e LT RS (g, )= Whug,u )

¢z &9, w-potentials ut,ur @ (X, 4)

Tal Ko EX T 19 (LY = Whud) £ 20 %5 . (p, 4@ parameter

-13 -



CHT T A NS

R 2NN

(r4;

8%, 450,400 € 3

Tt & v,

, 1T (W= pa, W—gN) NE R L B 3

1§

) ETE@:-‘]@E %q;,:“: (%‘(P,q;x,‘g,}\))%z

G ) R e BEBRE .97 = (3F 00w,

A

[N}

(23.a) %1(P)%; 1,9, 3) = Ml(?,q,l,‘é;l)" by = nzm ! (P,ahx,ug)m\,
(23. b) 470,456 % M) = LN =4 = g_ Uath, > LB AT,

€23, ¢) 3P4 F NN, 85,5 R0, N = X,

G T N, $700 0 =y,

(23.e) ?,“(f,q;%Hp,qsiﬁ,m,%z({%%; X92),0) = X,

RS SO X AT R DN S AT RISESLS

Boh® g4, 90,0 nr t e BAIw FHe v Bk E
1 9. =9 &3 12 N-potenHal 3T E A L REL T 3 = ¢ Y, W

< o ihIR

CiEd, T 2T EFE UL LB

G—Y‘aSSMahn997§tﬁ$ T & 3858 2R o H7 ‘3‘%5 5 2 PA o ﬁié‘

¢“ ¢ T

w3 Fh R T E TN B B M

(24, &)

(24.b)

FI1d s m 5. Aothe = BrEYr s 5 &R Yalo @y

- TN P v B

CelydaRtl o .
@, , = 1 BResmdx Foex ST 4105 EppeCldjles),
L+j+k<m IR k<nars Sijk= O}, RN Z;NZXZ,
- e !N = {0,1,2,"'},
é—L)(],f\ - 7f¥-:-‘j—oo §m,ﬂ ’

14 -



oo
(24. C) & = m%-wi’mm-
Bun (mme Z), &, nezZ)e % MNP 0 filtrakion T 5 23
N, KR TEAETBEEO EAMMGBR T B LS HAEDIAIIET
D= A B, :Mn'ﬂiﬁ?ﬁt1]@)ﬂ\‘ﬁf\tﬁl‘@@ﬂﬁ\/*)\Qmﬁaiﬁ
TH A, T3y TIREAY T Grassmavmé)';;ﬁf\{z}’; GM:GHV

O RFHTr >k st T, BrHI A Grammam HALE GMp %

PeEHBERUAILKE X NFT E LA GHaa R B O T o0 54

E2WMTEURTAOCE, Tugan, FA &dhh3 o

3]

L Ly 2 "IFEMRT LLet Lo B EAIRAT B =
VT S '?;"m v 2 %, Einstein7FiXN o4 2 &% 1=mBE
TR (MK Bro At %o —F) tIET 39

213 £ GMgh R F B T, RoBr EE or 2 0NF5T

26 @My = {HEREBSEMVCR; T 8/8 no NF )

2N GM =B h s Bk B g G GMf/( Young ® T Y =" ¢

-15 -



94

% 2 % Schubert celd GM\( D55 % o Young BT #1239 T

‘I‘;A

530 [13 <, %F&:‘Eﬁmt%/%m open densae ceQQ =3% % 9§
%) U)%Eéﬁ%’f/ﬂ‘ﬁ“ﬂ\“, St BR O = R HEoBMebticize A Y
BRRTIT 1 0.

ri‘ 22T UEFRY R EA 75 % , EinstethZFz R 0 BT W
H B ERRE LEGMI R0 T (p,q) ¥ 2480 BRI 3K
9% (#Heipf) BRET v MR22F3, cus3 iz o0
THABE. L, T a2 thitom AW T RAAL LS ¢
’9’751,. rm%\\%’m\\fr:\'b\Z’Eﬁl’f?‘&%. T T8 S (p, %)
TIEmAWTER S Y, AR B GMgJ: D W

W3 018410 33 TREROHIMR RO T 5 A,

17/

HERE c v >t

E

o %5 K BT T¢ 05 AT L #% (p,q) %t O

I REANT A RELEATT TR TIEOARA DY) = q:\:\:p,q,j]g @ m

SR KL, (26) kw0 MRS S EMTcBonn )= C

£r.q 1] - #p 47 M BF T ¢ CItp,g ] g@ $, 1= &/ 8 ,,0(b
Y = QZEEP,%]]%@/ € epy g 1 g@_o‘,)o v A L% ¢ 745 ; n %

%5 = 6M? , SRS

% 1B Mitanes 2 < TRV B TH
Iy ¢ \ - A\

33, = o GMcLEcpf(,n@é % X BYEF PG (p,g) T parameter

At ns GEBIomEAR o B2 MBI NG, %= T
U-potenkial 3 & 3 v R T 5 4,9 =3 LT GMacpq,n@é
nTEACGGp.4) TR & 51 2T B

....16_.



55

(27) 1(30,9) = { 52 3500 = 5" 5080, 345 %8, 3
| %—%mg 1) € CLp, p}@@f‘}
223 a0 &3 & 2 /\'?C'f’eﬁ?“&%

(2%) o’ = { 3= (ZH cx i-LjuilgiA““"@; k>0 913 %iﬂ;o}.

- % z # = B3z ty 3} .
> kB RIS Gmmp%mm =B ¥ 3% . | KRREP 4 3EeR: % T %

TERR AT T c® (( 5% 03 (E)_’Cp,‘i,']]i)é)-b\“abfl;(&”\%

W CM&&? ez) TET B RS S, UN
(qmm n=-n- s = [Ep,q7j
(29) g -2ty e B, (B0 QI 92 )

54t ertIERE L EM S Qmme NSy (= =2 NS
’—_“U\llch, N°=Z\N = {'1,'_-2,""]) tt o> e ARE LT HT
HANCEFHITFzw 2 T35, 2n & {§°3<P»%§'3 E =
xg’\”‘,(ﬂmn)éNCE\cuj/ﬁfg IS o &3
f;’%%%’)( 533 TIAE ] ok 3k IN
% F(g(p,q)) # 4E # 1= GMgm ST (S (0,00, ¢ R L 7 A By
RAREL, Q&L TBIC & o BLEN, ¢ v HIB LS.

o &=Lz ﬁ(‘rzrz_Eins{-ein THEHRKX)BIRRAEEIE
BA R T Grassmann % A% 1k GMérm-’gﬁ?\ﬁéﬂ (XA =337 3 %
o ERENM REAMABRHE o b0 <0 I NER Iz B W) AR
TN TIR., 227TFB IANTHEo, BZ AT

__117..



56

Mivd 3 FHERGCMzgn ¢ hF W (XA ETEFPRT B0 )
LY Low Bzl 39 2 v HB. e &
3248 S oo ﬁ;gﬁ\“GMgm > F 23T d 3 ¢ 7 BH oo =
zz‘"cau<, (217) a»ot31=?§$ﬂ%f<§@%ﬁh\@?l¥i@c@(5
%L_\ r INUNE (Eftk,tg,]]?é) WRR4% 3T ;‘ﬁ:‘Eia' vz & 3¢
h AT cw.
N PTrpiHe>ogtceToas. 230 % % sgRF
Ml ted 1, € (#3%0rCr,ed]) Mo REte T,
i TR C (&3 0w Chpell)- L 8P (53
u '3¢EP'%H%@¢)RI'ET@?“&%. B3 e 2y, A€ 3 1= 5
Ry 22M@a g 9% 2 2" K" T ha,

WEoa =T @218 3 Y(9(,9)) € GMg IR (AR

# 12 % - _ N -

éGMcCECp,‘[,JJ@@o)’%-ﬂ(*57’»"‘-'9'-1@@??\ 5, =m0 3%
: | ‘ N s - s

f4 (-G 37T ) BB rto T 6Mz (HPD0H GMCEEP,%Z\@@)

a9 T =N 3EFEETURERERT (LrnL GR vl 2%
NBIEBRIREL ) 0PI HIEL BT .

Bihm, ko BERE 0 dynamics ¢ 3R B MERE 2 2
A (CWMEMR LU O LBt XARTEEANLRR
vENE W) solitonFFX L], B2 2233 Yang-Mills 5, [ 27 |
Witten® 8 R & gange t5 L33 o v §F N 0 Bh 1= t, Grassmann 99
Aoz « T ERBRINLC T cRNRIEESH 3 0RHo N

_18_



}?fnmd«énamicslzﬂ‘gmzﬁ\ﬁfﬁ'f;to)::-rg3 T-. S o0 :r}%%:g,{;gg}
7 T L, ﬁ%ﬁﬁﬁé&%%(g(o,o))-—a-ﬁcg(p,cb)) FRBEI = T 5 7
o s > =Y R %S |

(300 a0 = o (PAF + 4AF) T g, 0),

2 2w (i) = 2 )k B R e 4E W
ZelTd@goo)cdP afe ALz, REL, k
ORAMBERTEFT " RFIEY T ERRT vl v BT S Y(geo,)
=2 adS3TAEREF/AERT € 2B S MD B CopYlj
g@ir&h&\.ili 373278 3. (WMo FHERII-3]
AIHRIE TR Z)ANWR ()0 EF RN (fﬁtp,‘(,]]?

Foxo &5 1 "ZHEH" TR T 5RB

Lyl a -k~ .
(31.®) @(p,%)m = { ™ N85 &Had Z\oez ijk"“ﬂ” ,

ijk € ([Ecp,fp] N ciep gl 7,

m-i-j-k
Gy Gy, = U 2,4
m= =00
(31.¢) 3.q) =y @0, Wan
M, n=-po
e

A . ve .
(32) GD:P:‘U]QE {i;;—:ftjf"‘?“ e@[tp,%n; BN R c£j=o},

@ (p,) 1t R @CP,%)mn (m,neZ) $R & o B2 0F% e % 5
BALAB L AN TH <L B, B 0% LU ), BPG)_, T

- 19 ~



BID 2T 3B R G 1N Bpq) nCEpGN- TAT 4

wEto & & M EEMI, Y —— t A RB. S

o ¢ 3 DA Ik CEpaNeBCBa,g) TR T 8 SN EYE

(33) aM? | ~ #
a0z < Mag)
TnCop, o8 < ¢
mgsms. [Ga)aog&suim (6M? N NN =¥ -

&¢p,4)
T3) P @01 AFEMERE S .] %427 (30) o B &G3)

lzxozéM‘g(M)0)‘?/\%71_'27‘;72.5. T oI HRT R
¢ e 5% =+
MG oy ? W 18 (27) 12 & v T a:):cp,)%]J? 2" %

N . Ly d g k-1 ,
EREENE AN {Emz skriydakre 8,9 SIXIE %c=o)

THRIDR LG IND T 9 -FITB. G oBF 26,
Ok BAE TE L, $?GM§(M) rBY B CME €3,

T B Y,

RIT,  Gm =& v CTp. 4N @ 3% 5 () > BT R

3G TRRUEI I, GMpuq © GOWRKET %

G TE BT B =1 [4] T T L < 3T Penrose 2]
0 B2 R0 BNEEAAT 2 0 00, F{AR L5) 3%,

...20_.



51

REFERENCES

I.

1.

Sato, M, and Sato, Y.: Soliton equations as dynamical systems in infinite
dimensional Grassmann manifold. In: Proc. U.S.-Japan seminor, "Nonlinear
PDE in Applied Science", Tokyo 1982, ed. P.D. Lax and H. Fujita, North-
Hollénd 1982, pp. 259-271.

Takasaki, K.: A new approach to the self—dual-Yang—Milis equations. Commun.
Math. Phys. 94 (1984), 35-59.

ditto II. Saitama Mathematical Journal 3 (1985),1/-40.

Suzuki, N.: Structure of the solution space of Witten's gauge—field equa-
tions. Proc. Japan Acad. 60A (1984), 1414144;

Takasaki, K: B € @2 Einstein ¥ B zou7. M3 RRANEF R 37 3% 4 5s8.
Takasaki, K: Aspects of integrability in self-dual Einstein metrics. 1In
preparation.

Eguchi, T, Gilkey, P.B., and Haunson, A.J.: Gravitation,vgauge theories and
differential geometry. Phys. REp. 66 (1980), 213-293.

Plebanski, J.F.: Sbée solutions of compléx Einstein equations. J. Math.
Phys. 16 (1975), 2395-2402.

Newman, E.T., Porter, J.R., and Tod, K.P.: Twistor surfaces and right-flat

spaces. Gen. Rel. Grav. 9 (1978), 1129-1142.

Matsuda, M.: #}4HUAFsR o 325, £RER .
Boyer, C.P.: The geometry of complex-self-dual Einstein spaces. In: Lect.

Notes. Phys. 189, Springer 1982, pp. 24-45.

" Boyer, C.P., and Plebanski, J.F.: An infinite hierarchy of conservation

laws and superbosition laws for self-dual Einstein spaces. J. Math. Phys.

zé_(l985), 229-234,
Tanaka, S., and Date, E.: KdV XTI . A7 REZETE.

Penrose, R.: Nonlinear gravitons and curved twistor theory. Gen.Rel.Grav. 7

(1976), 31-52.
-1 -



