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Group G 12 DD subgroups A, BIZ&>T G=AB L RINTWVWBHLE, G
1% A, B 12 &> T factorize N5 £ 5, 1055 41T Tto [6] 1%

FA, B 7 abelian ® & £, G I¥ metabelian T#H 3 J
e EIMHLEZ, ZNERD LS IZBRIELZMEDYD S :
FA, B 7 nilpotent ® & &, G & soluble 7* 7 J

G 7 finite group @ & Z 1%, Kegel [7] & Wielandt [11] (2 & > THEMIZfRR X
nn, —MoLEE, ROME

FA, B 7 locally nilpotent @ & &, G I locally soluble %* 7 J
EHTRIBIRTH B,

% 2T, MR Z &% Lie algebras TE X THAD,

EZE K E LD Lie algebra L 1% 2 D® subalgebras A, B Of1& LTRINTW
5, ie. L=A+B, & LlX A BIZ&X>T factorize INBE S,

L=A+BDkE, Ito DFEFRITIET S
FA, B 7% abelian ® & ¥, L 1% metabelian T# 5 J
i%, 1976 4512 Amayo [2] 12X > CAEBIE N7z, 72, groups & BRI KD RE
FA, B 7% nilpotent ® ¥ ¥, L 1% soluble 7 ? J
R TH B, 7272L, L W finite-dimensional D & 121X, char ¢ =0 DEFH



IZ Goto [4] A%, char € =p > 2 DA Panyukov [8] 2%, b DI & ZFEHL
7z, char € =2 OHEITIX Petravchuk (9] 12 & > TRHBIVEZ S50z,
T, groups DEE LARRIZRE RFRTH S -

(LNS) [A, B 7 locally nilpotent ® & &, L I locally soluble %*? J
L4 E [5] 1I2BWT, (LNS) B DLD720DH 55kt z KT

EEA char £ #2, L=A+ B € L(wser)§ D& &, A, B % locally nilpotent 72
51X, L % locally soluble T®H 5,

7z, Aldosray [1] 1% 1984 FIZRDFERZ R U TZ -

Tchar €=0, L=A+ BeL(<)§ D& &, HascA,HascB = HascLl]
TxFINERDE ST :
EHEB char t=0,L = A+ B € L(ser)§ D& &, HserA, HserB = HserL.

FRC chart=0,L=A+ BeE(<)FNL(ser)§ D& X, HascA, HascB = HascL.

Z 2T, [3] 124> T, Factorized Lie algebras D IEARKZRMEEIZ DWW TR A
E)o

=& 1 ([10, Lemma 1]) L % factorized Lie algebra by A and B & U, H % L
® subalgebra £ § 5 & &, XD (i) & (i) XFAETH S :

(i) a+beH (acA beB) = abeH

(i) H=(ANH)+(BNH) and ANB<H

EE M LITBIF 250 (1) Xk (i) MDD E &, H % factorized subalgebra
of L £7z1% factorized in L £\ 5,

¥ : AN B IE&/ND factorized subalgebra of L T® %,

&2 (10, Lemma 2]) L=A+B D& &

(1) A<H %721 B< H 7% 51%, H % factorized in L TH 5,

(2) ANB=00Dt &, H<A 7 H<B7%5IE, H X factorized in L T
H5,



&3 ([10, Lemma 3]) L % factorized Lie algebra by A and B &3 % & &
(1) Hy : factorized subalgebra of L (A € A)
= NxeaH) : factorized in L

(2) Hy : factorized ideal of L (A € A)
= > aea Hn : factorized in L

(3) IL I<KHLSLD&Z
H/I : factorized in L/I <= H : factorized in L

4 ([10, Lemma 4]) L % factorized Lie algebraby A and B £ 45 & &, H
MY factorized subalgebra of L 72 51X

H=(A+H)n(B+H)

E#E L % factorized Lie algebra by A and B & U, H % L @ subalgebra &3
5, H#%#ELETD L D factorized subalgebras DHELE%Z F LB 2 &

XH)=()S
SeF
% factorizer of Hin L &\5, fli@3 (1) £V, X(H) I H 28T L OH/ND
factorized subalgebra T® %,

@5 ([10, Proposition 5]) L % factorized Lie algebra by A and B £ L, L ®

subalgebra K 7% A, B ¥ ZNZ 1 permutable TH 5 & &,

(1) X(K)=(A+K)Nn(B+K)

(2) X(K)=ANn(B+K)+K=BnN(A+K)+K
=AN(B+K)+BN(A+K)

(3) dimK < +oo 2615,

dim(X(K)/ANB) < +0

&R 6 ([10, Proposition 6]) L % factorized Lie algebra by Aand B & L, I %
L ®ideal 35, A2<I, B2<I Dt ¥,

[X(I),L]cI



Thb, Fiiz, X(I) I& L ® ideal 2725,

JRIZ infinite-dimensional factorized Lie algebras O#l% 5.2 5,
5l ([10, Example]) € % field & U,

gl(n, t) = the general linear Lie algebra of all n x n matrices over &,

fmn = the natural embedding from gl(n, ) to gl(m,€) (n <m).
95, £IT,

L=1limgl(n,t) = | ] gl(n,€) (the direct limit of {gl(n, ), frn}).
—
n>2

LREDD, THIT,

sl(n, ) = the special linear Lie algebra of all n x n matrices

with trace zero over ¢,
S = Un225[(n,{?).
L, SaL TH5,
(1) =27,

ut(n, ) = the subalgebra of gl(n, ) of all upper triangular n x n matrices,

[t(n, €) = the subalgebra of gl(n, ) of all lower triangular n x n matrices.

eL,
A= {Jut(n,t), B=]utn,¥).

n>2 n>2

LBEL, ZOLE, HHONZI L=A+B &b, £ZAMN
1 1
(0 )3 0) (0 M)
0 —1 0 0 0 —1
10 0 0
but S, S,

DT, S X factorized in L =A+ B T\, I H5IZ

S=(ANnS)+(BNS) but ANB LS.



ThHod, ED LD
S<X(S)=ANn(B+S)+5S=BnNn(A+5)+ 5.
A QRVASN
(2) Kz
uto(n, ) = the subalgebra of gl(n, ) of all upper triangular n x n matrices
(ai;) with a;; = 0 for any even integer 7,
[te(n, t) = the subalgebra of gl(n,¥) of all lower triangular n x n matrices
(ai;) with a;; = 0 for any odd integer 1.
&L,
A= |Juto(n,®), B =] lte(n,®).

n>2 n>2
ETBe, oM L=A+B', ANB =0%&%5%, £72 (1) LFEIZ S X
factorized in L = A’ + B’ T3\, K-> T, fEL X0

SOA'NS)+(B'NnS)

B2, A, B OABRSEME MRSEM, BUNEME) & L OFRSEEDBBRIZ DN
TR, R key LR DHETH 5,

a7 ([10,Lemma 7)) L=A+B &9%, H& KW H<K 7% L ®ideals
T, ANH=ANK, BN(A+H)=BN(A+K) %5l¥, H=K T®5%,
EI 8 ([10, Theorem 8]) L % factorized Lie algebra by A and B &3 5%,

(1) A % relations <, <, si, <%, asc DWITNPT, AAL L T3LE,

A € Max—< (resp. Min—<1), B € Max—A (resp. Min—A)
= L € Max—< (resp. Min—<1)

(2) Aser LeLF &9 5,
A € Max—< (resp. Min—<), B € Max—ser (resp. Min—ser)

= L € Max—< (resp. Min—<1)

RDFRIE [3, Lemma 1.2.6] IZX IS 5,



%9 ([10, Corollary 9]) L % factorized Lie algebra by A and B &9 5% & &,

A, B € Max (resp. Min) = L € Max—< (resp. Min—<)
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