
0 CMCTEMAX OBPA3YiOqklX 

IlPHMHX CYMM JIMHE~~HHx AJII'EEP 

H IlPHMHX I ~ P O M ~ B E A E H H ~ ~  I'PYIlIl 



B ~acromei i  pa6ore U ~ Y W K ~ ~ C H  YCJIOBUH, K O T O P ~ I M  nonmbl Y ~ O B -  

JI€?TBOPmb KOMnOHeHTbI 3neMeHTOB naKHOrO IIOnMHOXeCTBa I gh 1 h E  r\ He- 

K O T O ~ ~ ~  n t i ~ e h i o f i  anre6pbi G, OTHOCUTeJIbHO et? pa3JIOXeHUR B npIIMyI0 
CYMMy HeCKOJIbKkiX UneanoB, mR Taro, Y T O ~ ~ I  O H 0  nopomgano G . 

llapannenb~o paccMarpmaercH amnoruwbrii Bonpoc n n ~  C J I ~ ~ ~ R  

rpym (HX M ~ I  3 m c b l ~ a e ~  a n n u r s . ~ ~ ~ ~ ) .  O q e ~ w o ,  YTO pewerne BTOG 
np06JIe~b1 CBOLZHTCR K CJIYYBH) ABYX IIPRMbIX CJTaraeMbIX. 

C~arana  PaccMorpuM nBa npuMepa. 
npumep 1 .  IIycrb mre6pa n u  G = A t~ B smnnercH n p n ~ o i i  C Y M M O ~  pas- 
p e r u u ~ o i i  crynem 2 anre6pbl A = < a l,  . . . , an > (A - nopomgaeTcn 
3 n e ~ e e r a ~ ~  a ,...,an ) u n p o c r o i r  anre6pbl B = < bl. ... , b, > . Torna me- 
MeHrblr gi = ai + b i  ( = l n  ) nopornator anre6py G . Aeiicrsu- 
TeJIbHO, TaK KaK B T O P ~  KOMMYTZWT B ( 2, = B , TO B ~ O P O ~ a e T C H  

BCeB03MOXHbIMU OtIJIOYReHaMU BUAa 

rne !bi = !bi (bl, . . . , be) - omxorLneHb1 ( i  = 1 ,..., n ) .  B TO x e  BPMH 

$(a  1, ... % )  = O  U 4 (g l .  .. ., g , )  = $ ( b l , .  . . , b n )  . ~ O ~ T O M Y  < g l ,  ...,$ >l 
1) B , a cneno~arenb~o, u A C <g l ,  . . . , gn ; . - 
npumep 2. P a c c ~ o r p u ~  a n r e b p y  n u  L = L. '8 L , rne o6a n p n M b r x  
CJIaraeMbfX U ~ O M O ~ C $ H ~ I  K O M ~ ~ ~ ~ K C H O ~ ~  060n0qKe anre6pb1 n u  rpyllIlb1 

/ 41 SO(3) (CM. ). B K W O ~  U 3  YKa3aHHblX KOMnOHeHT MOXHO ~b16- 
parb TaKue 6a3ucb1 xk , yk , z k  ( k = 1, 2 ) , rlro 

Henocpencrse~~o nposepHercn, sro anre6pa L nopornaeTcn CBOUMU 

nayrmsneMeHraMu 2 x 1  + x ,, y l  + Y ,  
n p u s e n e ~  onucmue Bcex cucreM 0 6 p a 3 y r o ~ w i x  anre6pb1 L , COCTOH- 

wux u3 n ~ y x  ~ ~ ~ M ~ H T O B  ( O G O C H O B ~ U R  n m b ~  B p a h ~ e  / 4 '  1. 
P a c c ~ o r p u ~  c n e n y m u e e  c ~ o i r c r ~ o  sneMeHroB a ,  b c L : ecnu [a ,  b]= 

= C , T O  

[ b ,  c ]  = a u [ c ,  a ]  = b. (* )  



~ ~ y c r b  ~ e n e p b  g l  = a l  + bl, g 2  = a2+b2, a1,a2€ L ~ ,  bl, b2 €L2 .  3ne- = $ . . ) . Y ~ s e p m e ~ ~ e  no~a3mo. M 3  ~ e r o  B ~ I T ~ K ~ ~ T  

MeHTbI g l  Ei g 2  I I O p o W a I O T  L - T O r A a  H TOnbKO TOrAa,  K O r A a  (C TOW 
~lpehOXeHUe 2. Ecnw n p R M b I e  M a r a e M b I e  A H B anre6pb1 ( r p y n n b 1 )  

HOCTbH) A 0  H e B b I P O ~ e H H O r O  J l H H e h 3 0 r 0  npeo6pa30sa~n~ g l  H g 2  ) naps C = A@ B H e  UMeMT I ~ ~ O M O ~ @ H ~ I X  @a~~op-anre6p  ( @ a ~ ~ Q p r p y n I I ) ,  TO 

b l  , b2 06nasae~ CBO~~CTBOM (* )  , a napa al,a2He 06nwam ~ T H M  CBO~~CTBOM. 
A n R  nm6b1x HX CHCTeM O ~ P & ~ Y H ) L ~ H X  [ a A ] XE H [ bAIAE A (COOT- 

n e p e x 0 n R  K o 6 u e ~ y  CnyqaIO, OTMeTHM, W O  n 0 A  anre6pa~u  MbI ~ Y A ~ M  ~ ~ T C T B ~ H H O )  MHOXeCTBO [ gA] A , g = a + b ( h f A) I I O p o m a e T  G . 
nOHHMaTb npoH3BOJIbHbIe n H H e h b 1 e  anre6pb1 (B WCTHOCTH, anre6pb1 n H  B KaqeCTBe WInIOCTpWkiH l lpHBeAeM p R n  n p U M e p o B  TaKHX nap an- 

H cynepanre6pb1 n u ) .  re6p (rpynn) A H B: 

Cnpasemw~o cnmymuee y T s e p m e m e .  
1). A= A") , B - p a 3 p e m a M a  (A") - n e p ~ b ~ f i  K O M M Y T ~ T ) ;  

Ilpednomenue 1 .  I I y c ~ b  anre6pa (rpynna) C p a 3 n a r a e T c R  B npRMyH)  
2) . A II B - npOCTb1 H H ~ W ~ O M O P @ H ~ I ;  

CYMMY CBOHX meano~ (nonrpynn) A H B, [ a h  IAcA - c n c ~ e ~ a  o6pa3y- 3). A - n e n a ~ a ~  a6enesa rpynna, B - n e p ~ o n ~ l r e c ~ a ~  a6enesa rpyn- 

I O W X  A, I b~ IAE A - CHCTeMa O ~ P ~ ~ Y I O I U H X  CniWaeMOrO B. ~ o A M H o X ~ C T -  
na, nOpH,JIKki 3neMeHTOB K O T O P O ~ ~  OrpilHIlrIeHbI B COBOKYIIHOCTH; 

BO [ gAIAEA ( g A = a h  + bA , h E A) n O p O X A a e T  C TQrAa H TOnbKO TOrAa,  4) . A - p - n p H M a p H a R ,  B - q-npkIMapHaR r p y I U I a  H p f q ; 

K O r A a  H e  CyIQeCTByeT TaKOrO ~ O M O M O ~ @ H ~ M ~  5) .  A - ~ ~ O C T ~ R  anre6pa H dim A> dim B . 
OTM~TUM, rITO c n y q a i i ,  K O r A a  A H B HMeIoT H ~ O M O P @ H ~ I ~  @ ~ K T O P - ~ -  

COCTOHT W3 BCeX 3neMeHTOB B, npeACTaBEiMbIX XOTR 6b1 OAHHM C ~ O C O ~ O M ,  

B B m e  TaKHX K O M ~ I I H ~ &  $ ( . . . bA. . .) , rITO $ (... ah ... ) = 0. 
A o n y c ~ a ~ ,  W O  C = <[gA]  AE A > H ~ I T O  n p ~   TOM C W ~ ~ B Y ~ T  

~QMOMOP@WSM 4 T H n a  ( t ) . Torna, y w ~ b l s a ~  npenbuyuee 3 a ~ e m a i e ,  
MbI npHXOAEiM K ~ P O T H B O P e W ,  T a K  K a K  e C n H  $( ... bA ...) E H , TO 

$( ... a h  ...) = 0 a 

TO eCTb $ ( ... bA ... ) '& J , H, CneAOBaTeJlbHO, H 2 J f B. 
n e p e x 0 n R  KO B T O ~ ~ #  BaCTH AOKa3aTeJlbCTBa, IIOKilXeM, W O  H - Wean 

( H O P M ~ ~ H ~ I ~ ~  A W H T ~ ~ ~ )  B. n y C T b  b E H . Torna b = $ (... bx.. ) H 

$ (... ah ... ) = 0. Ecnw b' E B, b '  = $ '( ... b ...) , TO b'b = $'( ... bx,..)$(...bx..) 
$ '6.. ah ... ) fl... ah...) = 0. C n e n o s a ~ e n b ~ o ,  b ' b E H . T e n e p b  RCHO, 

wo a bb' E H ( AJIR cnysw rpynn B ~ I I U I ~ , ~ K H  manornwb~) . 
~ ~ ~ A ~ o J I o X H M  T e n e p b ,  W O  m R  C H e  CYueCTBYeT ~ O M O M O P @ H ~ M ~  

T H n a  (:). Torna H = B  G = < [ g A I h c A >  . &are MOXCHO 661.110 6 6 1  

O n p e A W H T b  ~ O M O M O & U ~ M  4 : A + B/H CneAyH)U&iM 06pa30~:  emki 
A = $( . . . ah . . . ) ,  TO ( $ (  ... a h  ...))4=(... bA ...) EB/H(&=~, ,+ H ) .  no- 
CTaTOYHO l lPOBepHTb TOnbKO OAH03HarIHOCTb 3 T O r 0  O T O ~ P ~ ~ ~ H H R .  E U I H  

$l(...aA ... ) = $2(. . .  ah. . . )  , TO $l(...aA...)- $2(... ah... ) =-0, H, 
CneAQBaTeJlbHO, $ b A  --.) - $2(... b A  ... ) € H . n03TOMJ7 bA ...) = 

i 

re6pb1 ( @ a ~ ~ o p - r p y n n b ~ )  , no K o H u a  n o K a  H e  RceH.  n p s s e n e ~  -a n p m e  a: 
a) e U I H  N H N 2 - A B e  HIlnbnOTeHTHbIe anre6pb1 n H  a dim (N N = 

2 6; 
= dim(N2 / N  ) , TO 06e anre6pb1 06nanruo~ n-o6pa3ymrqki~a, a ax 
IIpRMaR C y M M a  HeT (cM.' 2*3/ ) ; 

6) nyCTb rpynna C = A@ B , me A H B - n B e  a 6 e n e B b l  H ~ O M O & H ~ I ~  

r p y m b I T H n a  ~ ( p " )  , 

Torna c w c r e M a  [ a n  + bn 2 I := n o p o m a e T  C . 
O A H ~ K O  eCTb ewe OnHH c n y q &  T a K O r O  POAa, K O r A a  MOXHO AaTb O n p e -  

~ e n e H H b 1 f i  OTBeT H a  ~ o c T C ~ B ~ ~ H H ~ I ~ ~  B O n p o C .  

Ilpednoncenue 3. n y a b  anre6pa (rpyrma) C R s n R e T c R  n p R M 0 f i  C Y M M O ~ ~  

AByX m e a J I O B  ( l l 0 n r p y I U I )  A &I B, KOTOPbIe RBnFIIOTCR H~OMO&HMMH 

n p o c r b I M s  anre6pa~s  ( r p y n n a ~ s )  H 

M.HOX~CTBO [ g h  ] A , r A e  g A= aA + b A , h E A RBnReTCR ~ a C T e M 0 f i  

O ~ P ~ ~ Y H ) ~ H X  C TOrAa H TOnbKO TOrAa,  K O r A a  eCTb TaKaR K O M ~ U H W H R  

$( ... ah...) = 0,wo $(... bA ...) f O  ( cp .npmep2) .  
A o ? € U ~ ~ T ~ ~ ~ C T ~ O .  Ecna $( ... ah ... ) = 0 H $ ( .,. b A ... ) f 0, TO H f 0 

i (CM. nOKa3aTenbCTBO llp4?AJIOXeHHR 1). HO T a K  K a K  H - k?,LleUI B, a B - 
npoc-ra, TO H = B. TO e c ~ b  < [ g A  ]A,-A> 2 B , <[ gAIAd> 2 B.  nos- 
TOMY c H c T e M a  [ g h I h€ A n o p o m a e T  C . 

n y C T b  T e n e p b ,  H ~ O ~ O P O T ,  H 3  nm6oro COOTHOUleHHR $ (... ah .. . ) =O 
CneAyeT,  W O  $ (... b A  ...) =O.  Torna 0 ~ 0 6 p r u l t e ~ H e  4. 3 + bA m y -  

1 A 



w p y e T  ~OMOMO&HSM A H a  B. I~OSTOM~, B cmy n p e L U r o x e H n c I  1, 
< [  g l \ l h E A  > f C.  

o T ~ t ? T k i ~ ,  YTO H U H  nOCTpoeHHR CnpaBeAAkiBbI AJUl CHCTeM 0 6 p ~ 1 p -  
4 H X  rpym npokf3~0JIbH0fi  M O W O C T H  H J I ~ M ~ # H ~ I x  m e 6 p  (B WCTHOCTH, 

anre6p nSi H cynepanre6p nu) n p 0 H 3 ~ 0 n b ~ 0 f i  PEIMepHOCTH, a TaKXCe m F I  

K o n e s  H pnna npyrux anre6pmsecmx c n c T e M .  

P a c c ~ a ~ p H ~ a e M b I e  CHCTeMbI 06pa3ymuux MOrYT 6 b 1 ~ b  KBK 6 e C ~ 0 H e r l -  

HbIMH, T a K  H KOHeYHbIMH. B YBCTHOCTH, AJIFI cynepanre6pb1 n H  C HeTpM- 

BClZUIbHbIM CTpOeHHeM TaKaR CHCTeMa MOXCeT COCTOHTb H 3  OAHOrO 3JIe 

MeHTa (CM. 15/ ) . 
PFIA BOnpoCOB, npEiMbIKatoUJHX K HaWHM PaCCMOTpHHRM, nPHBOAHT- 

c~ B n p n n o x e H n c I x .  

l I p u n o x e ~ m  
1. Ilycra anre6pb1 (rpynnbr) A = < [ a l \  ]&A> , B = < [bAIAE A > H 

MHOXeCTBO A - COCTOHT U 3  BCeX 3neMeHTOB A, npeACTaBUMbIX B B m e  

$ l ( . . .al \ . . .  ) , me (... bA.. .)=O, a M H o x e c T B o  B 1  - ~3 B c e x  3ne- 
MeHTOB B, ITPeACTaBWMbIX B B m e  $l(... b A  ... ) , me $ 2  (. a ..,.) = 0. 
Torna A - mean ( ~ o p ~ a n b ~ b ~ f i  n e n a ~ e n b )  A, B - mean ( ~ o p ~ a n b -  

n b ~ i i  n e n m e n b )  B H A / A 1  B/B (o~cmna n e r K o  y s ~ a ~ b ,  q e M y  P ~ H O  

H A P 0  ~ O M O M O P C ~ I H ~ M ~  4 THIIa ( z  ) H 3  AOKa3aTWlbCTBa IlPeAJIOXCeHHFI 1 ) .  

2. M 3  IlPeAbIAyUIHX p e 3 y n b T a T O B  B b I T e K a m ,  q T 0  eCnH rpynna (anre6 
p a )  C - A @ A 2  @ ... @ A n  - I lpHMaR C y M M a  n O n a p H 0  H ~ H ~ O M O ~ @ H ~ I X  

n p o c T b r x  rpynn (anre6p) H A = <[ ai A > , TO npu g = all\+ a d+ 
t . . . + an l \ ,  x E A rpynna (anre6pa) C = <[ g A I AEk . 

3. Ecna n p e n c T a B n m u e  T ( g )  rpyrrnbr ( m r e 6 p b r )  (3 B npompaw 
CTBe V = Vl @ V2 paCnWat?TCFI, COOTBeTCTBeHHO, B n p R M y I 0  CYMMY 

T ( g )  = Tl (g )  + T2(g ) ,  TO MHOXeCTBO BCeX 3neMeHTOB T ( g )  , g E G 
o6pa3ye~ rpymy, mo~opCfI~ym C / k e r T ,  H ee n e p e c e r e H m  c nompyn- 
n a M w  ( n o n a n r e 6 p a ~ n ) .  C O O T B ~ C T B ~ I ~ U I H M H  V n V , ~ p m l i a n b ~ a r .  

B 3aIU'IloqeHHe -TOP CYUTaeT CBOHM IIpWlTHbIM AOJIrOM BbIpa3HTb 

6 n a r o n a p ~ o c r b  A . I l . M a m ~ ~ o f i  H A . H ) . O ~ ~ ~ ~ H C K O M ~  3a BHHMaHHe K pa- 
6 o ~ e  H UeHHbIe 3aMeYaHHFI. 
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Lebedenko V .M . P5-88-187 
About Generating Systems of Direct Sums 
of Linear Algebras and Direct Products of Groups 

Necessaty and sufficient conditions which should satisfy the 
components of elements of a g i n  subset M of a lineat a @ h  G 
(in particular, of Lie algebra or superalgebra) with mpMi to its 
direct e m o n  of some ideals to generate algebra G. Analirgous 
pmblem is conaidered for the case of groups too. A number of 
characteristic examples is considered to illustrate the obtained 
d t s .  
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Theoretical Physics, JINR. 
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