I PEAPR) Lie BT

BICFERFBORIAIGEE  PHRE Z (Keiji Nishioka)
Faculty of Environmental Information

SFC, Keio University

1 Riccati equation

K #EBonEmntkE L. % 1) TRT, K DEBIRCx = {ce K; ¢ =0}
IS HEDIOERRIR C 295, y % K O Riccati HFES

Y =y’ +a, a€ K

D—gRE L. y ik K FEETH D . K FOWMOIEAEE R = K (y) OERIKRL C T
H5EBRETS.
AR RS ¢, € =0 ([CB99°5% v @) Variation %

y(e) = Zyz—;, Yo =y
=0 -
[ZX > TEFRT S, y(e) 13D Riccati FEAZHW/CTLNDE TS, ZOEEFICL -T

Y= 2yp

1



Yo = 2y +2yy

Ys = 6y1y2 + 2yys
X OBRRESS . IRSIRRDEIICLTROE ZEWTES, 23 y (I2BT5
Riccati HTERDWI % L UL,

dy' = 2ydy

2B, ZORT dy & yy TEEHIZ S, DEIZ y,y (CETEHENX o = 2yp1 D
o

dy, = 2y1dy + 2ydy;

ZBWT dy,dy; % yi,y [CEZHZ 5, DITEER,

Riccati JRERD—IAE L 2 RO T EADEARFIC L > TFoRINS Z LR
HonTWAL, Zhud. Variation DL LALNS,

. Ri=K (Yo, ., 4) EBES, FIELL y; 1R DR CIZ—3T 5 L DI
RINUTL LN, 2 4 # 0 ZRETS. ZDXILERPIBETH S Z E13H
D REDEARVLEEIZ X > TREESNT WS, ST,

_ Y
2y

EBEI D, §hE. v = (yhy —wey)) /2yl =y THH.
yi € Clujy,
155, EE. IR L - T

vi =2fi(yr, o vio1) +2yy; (1> 2)

2



b, ZIT. [ilZ2RDARZHENTH S, wi =4i/2y LB,

U,; = ylfi(17u2a .. ,71,1',1) = fi(1;u27 .- 'au’ifl)ul

. REES T, w e Cl)| 705,
CORER R, = K (Y, Y1, Y2) I K |k Picard-Vessiot K& 7054, §7cbb . Fiud. #

WHEROFERIE 21, 2 (TX > TERINS,

-2 _*1 n =0 ! r—1
h1=2", u=—, z +az;=0, 2421 — 2927 =
22
, 7 1 22
Yy=—"" YN == Y 3
Zl Zl Zl

T~ y 133 DORHRIE i, wo, ws , wi = wi+a 2L HTFRRTE, 1{ED

EEERICEEICHFEL TWA Z L 2 HWREZ £ 5,

b otE . ZOWEIZARERIZED > TWA,

EFR  WOAIER R/ K MEESEEICHEEAICHEAEL TWb Eid. DEDX S Zmh .
K E/K IPFAET S L B2\,
i) E/K IERNCEBRTH S, trans.degx R = trans.degg ER

ii) FR = ECgg. 37bH ER/EITERICE > THERINS,

EFR WA N/K BEEHTH S EIE. Chn=C THYD. N hP5fFEED K E
R o
O'NCNCNO-N, NCO’NCNUN
ZHETHLEEIZWD, N/K D HCRE 2T ¢ Lo EEHT 5,

3



SEH K 2R, R/K IZEEEERICEHEMICHEL . Cr=C LIRETS, 2D
EE IR N/K T R 2GDLDPFET S,

Z e S  AEETERI AN IR S A AR R/ K D K _Ewin2fk Der(R/K)
13 K PRS2SR V T, RV = Der(R/K) 2 [, V] C V %/ 3L0D

TFEDGEEH3 LS . Riccati ATy = v> + a DIHA.

ad 0 ad
Xo=—\ Xi=y—, Xp=1>—
0 ay’ 1 yay’ 2 =Y dy
by (1>
[,,Xo] = —2X1, [I,Xl] = CLXO —XQ, [,,XQ] = —2aX1

2 Lie closure

BIEN T . Riccati FTEID—IREED Variation ONEE» S | Picard-Vessiot JRZ 8K 3
B ZEIFTEBZEERLE, ZOhEEEEERICHEEMIEA 5ok —ik
L X9,

QR/K) 12X »>T R D K L differentials £4K7*5%0 % R-module &£ 9%, o ]

5 Lie 5y D D30I L > TERINS,

D(adb) = d'db + adl’ (a,b € R)

ThE. wi,...,wn & QR/K) O R-basis & FHUL.

Dw; = Zai]-wj (ai]- € R)

4



PRI T\ DEAE %

@I = (am)(ID
ZeH6NDE L Picard-Vessiot kK R = R(®) >0 LITFEKRIZ R = (R %48
K95, CNHDEkE L TOMEILEFR) differentials @) basis DI N HRR. FeAfF
D) FIEAF L2\,

EFe WOHEAHER R/K iX. R' = R %7292 5 Lie closed & LiEh 5,

CDERIZBITAFEMHT Q(R/K) O basis wy, ..., w, T Dw; = 0 2729, LIS

HHCFEETH 5.

5EF% S/K % Lie closed e AEE L. R 1L, BRIOEE 75, DL E,
R C S ETELIB,
R® = G R CS
# R S IcBITAH Lie closure VY9,

7ok 248 MIERIK N/K 1 Lie closed TH A,

SEH N/K RIEHIA. K3 N IZBWIREBENZFAL TWa ERETS., L.
iR R 73 K F Lie closed Ze 518, R/K IS8 IFERIERTH 5,

ZDFEHRZHWT | AREORED N E DDEEE1F5,

R % AR K _EESERICHEEMIERE T MRk 95, 272,



Der (R/K) @) R-basis Xi,...,X, T

[ X =) ai; X,  a; €K

I TLDPEETSETS. bL. & 2B AER & = (0;)® DERFEEL T
A7 51F. R(®)/K {3 Lie closed THY . R(®)/R {Z Picard-Vessiot IERTHYN . R D

R(®) 28175 Lie closure R* 13 K _FREIFHIAKTHS.



