


B O ~ H H K ~ ~ T  npn n c c n e A o a a H n n  pewe~nk y p a e ~ e ~ n f i  ABnmeHnn  OAHO- 

M e p H u x  c n c T e M  s a a w ~ o ~ e k c ~ ~ y o u n x  u a c T n u  BO BHewHeM none, r a -  
MHnbTOHClaH KOTOPblX HMeeT BHP,"' 

L l e n b o  n a ~ ~ o i  p a 6 o ~ u  n e n n e T c n  n o c T p o e H n e  pewe~nk /1 /  Ann 
MaTpblu ~ P O H ~ B O J ~ ~ H O ~  Pa3MePHOCTH bl HaqanbHbIX Y C J ~ O B H ~  o6uero 
nOJlOMeHblfl, KOTOPble eCTeCTBeHH0 C q H T a T b  MaTPn'4HblMbl aHaJlOTaMn 

a n n n n T n q e c K n x  Q Y H K ~ H E ,  y d o B n e T e o p n o u n x  / 1 /  npn n = 1 ,  TO e c T b  

Q S C .  
1. 6 e 3  OrpaHHcleHc l f l  O ~ ~ H O C T H  MOMHO nOJlOMHTb B / I /  a,= 2 ,  

al = 0. Y p a e ~ e ~ n e  /1 /  MomeT 6 b l ~ b  3 a n n c a ~ o  B enAe r a M n n b T o H o -  

B O ~  CHCTeMbl CO C K O ~ K O ~  ~ Y ~ C C O H ~  Qjk , alpk' 1 = 6jj' akk' bl AO- 

n y c K a e T  npeAcraenetine J l a ~ c a  co cneKTpanbHb lM n a p a M e T p o M  h  6 C  : 

- 
a2 2 la 3 ih 

$ + ( ~ ) = ~ ~ t i h \ i 2 ~ + ( - - h  - 2  +--)I. x * ( Q )  = Q + - I .  
h d 2  dF  



ona o c y t q e c T s n R e T  2r1 - n ~ c ~ ~ o e  H a K p b l T n e  r n n o c K o c T n  C .  P a s ~ e p -  
HOCTb R K O ~ M ~ H ~  K P M B O ~ ~  /5 /  3 a A a e T C R  HauanbHblMM YCnOBMRMM. M3-3a 
H e R O C T a T K a  MeCTa  PaCCMOTPMM Aanee nMUb cnyqafi B C e X  OTJlMUHblX 

Apyr OT Apyra C O ~ C T B ~ H H ~ I X  anauenni Itj I K o M M y T a T o p a  / 4 / .  

,40;~caaarneAbcrneo. B &KPeCTHOCTM h = 0 BeTBM Z 2 6 n a ~ a n ~  
aCMMnT0TMKaMM Z j  = a3/h\12 + vj h  + O(h) , Z j + ,  = -a3/h\12.-vj h +  O(h) 

. 2 '  
v, - C O ~ C T B ~ H H ~ I ~  3 H a q e H H R  H 3 O C f l e ~ ~ p a n b ~ o f i  MaTpMubI i [ Q ,  Q 2  ] + Q + 
+ Q 4 + a 2 Q 2 + 2 a 3 ~ + s ; ~ / 4 ,  S ' = a s / a z  n ~ e e ~  na r 
npn a 3  . L O  np0cT.e n o n t o c a  B 06pasax h  = 0. B6nn3n T o u e r  PjiO) , 
pjP) , 1 5 j n , p a c n o n o r e H H b l x  nap. hd = 0, Ann s e ~ s e f i  z  cnpa- 
B e A n n s v  paonome~wa z  j a = ( - l ) a t l  (h2 - a 2 / 2 )  + i t j  /h\i?; 0(h-l ) . 
a = 1,2; S' n M e e T  H a  KamAoM n n c T e  e a T M x  T o u K a x  nonnca K p a T n o -  

CTM n + 1 .  O6tqee uncno n o n n c o B  S' H a  r e c T b  uncno T o u e K  B e T -  

BneHMR r ,  n y T B e p m A e n M e  n e M w  c n e A y e T  143 @ o p M y n u  P n ~ a ~ a  - 
rypewua. 

I ~ Y C T ~  O -  M a T p n u a  n p e o 6 p a 3 0 ~ _ a ~ n ~ , ~ n a r o ~ a n ~ 3 y r o t q e r o  KOMMY- 

r a r o p  /4 / ,  ( o ~ r - 1 ) ~ ~  =r ia jk  ; L ~ ,  M~ - M a r p w q u ,  n o n y u e n n b l e  

A ~ M M ~  2 .  C T ~ ~ ~ H M  AMBM3OPOB D(t)  PaBHbl g. f l 0 K a 3 a ~ e n b ~ T B 0  

COCTOMT B nOCTPOeHMM aCMMnTOTMK n p O e K T O p a  g j , , , , q ( t , P ) =  
= ( ( t ) )  I l p M  P -  PI;) C n C f l O ~ b 3 O ~ a H * l e M  A M a r O -  

H a n b H o c T n  T B B ~ J ~ P ~ H H O M  n p e A c T a s n e H n n  A n n  L1 , M I  n n p n M e H e n n n  

p e 3 y n b ~ a ~ o a  n e M M  5,6 n3 l2 / .  

Ann @ Y H K ~ M ~ ~  f ( t , P )  , s a ~ a ~ ~ u x  H a  r, onpeAennn T ( t , p )  COOT- 

H O U ~ H M ~ M  ? ( t , ~ )  = f ( t , P ) ( f ( ~ . ~ ) ) - l .  ~ ~ B M C M M O C T ~  Q OT B p e M e -  

HH O n p e p e n A e T C R  3HaueHLIRMM if, ,k2 ( t , P )  B T O u K a X  pj(P). 
1 7 p e d ~ o x e ~ u e .  QYHKUMM ( A ( t , P ) ) . R  , ( j i ( t , P ) ) .  ~e po - 

MOPOHY na T\IP&!) I ,  A n s n 3 o p b I  nx nonoc'oos w M e o r  c r d E e n b  g n on- 
p e A e n R o T c R  no H a u a n b H u M  ycnoenm Ann /I/. B o K p e c T H o c T R x  pi0) 
~ T M  @ y H K u n n  nMetoT BMP, ( t , j a , t y )  erq, 1?( -1 )Y+l  i h t  /dT) , TO 

Y 

I e C T b  RBnRloTCR 2 n - T o C l e c l ~ b l ~ n  @YHKuMRMM 6 e k ~ e p a  - Axnesepa MO- 

TYT  6b lTb  BblpameHbl c t e p e 3  & @ Y H K ~ M M  nOBePXHOCTM r. 
n y c ~ b  {ap , bq 1 ,  1  j p , q ( g - K ~ H O H M ~ ~ ~ C K M ~  6 a 3 n c  UMKnOB 

H a  r; lop I - H O P M M P O B ~ H H ~ I ~ ~  6a3nc ~ n @ @ e p e H u n a n o B  n e p B o r o  p o A a ;  

fl - H O P M M P O B ~ H H ~ ~  A n @ @ e p e n ~ n a n  B T o p o r o  poAa c r n a e n b l M n  UaCTR-  

M n  BMAa i ( - 1 ) ~ "  dh/ \ /Ye T O u K a X  ~l!) ; K - B e K T O p  pMMaHoBblx 

KOHCTaHT , 
" 

- 
Q,, ( t )  =(oQ(O) o-l),k w ( t ( t l - F k ) )  X 

3 .  f lnR CMCTeM 'AaCTMu /2 / .KOMMYTaTOP /4 /  MMeeT BMP, T. = 
Jk 

= i (1  - ajk ) , ero  c o 6 c ~ s e ~ ~ o e  3 n a u e ~ n e  - i (n - 1 )  - K ~ ~ T H O  au- 
p o m A e H o .  POA K P M B O ~  /5 /  n o H u H a e T c R  AO 211-1 npn a3 = 0 M AO 
3n - 1 npn o c T a n b H u x  a s .  F l e ~ u e  B u p a m e H n R  A n n  a a e n c n ~ o c ~ n  KO- 

) o p n n n a T  uacrnu or  B p e n e H n  6 y ~ y ~  o n y 6 n n n o s a ~ b 1  B ~ p y r o i  pa6o~e .  
Ann c n M n n e K T n u e c K n x  M a T p n u  e n o n H e  M H T e r p n p y e M u M  R s n R e T c R  T a K -  

+ bQ M AOnOnHMTenbHblM YCnOBcleM H a  [ Q ,  Q ] , COOTBeTCTBy lo tqee 

HeCKOnbKO 6onee O ~ U M M ,  U e M  /2 / ,  raMMnbTOHklaHaM,  O n n C u B a l O ~ n M  

A B n m e H n e  C n M M e T p n u H u x  ~ o ~ @ n r y p a ~ ( n i  2n u a c T n u  '3' . 
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MHo3e~ue~  B.M. P5-88-256 
MaTpmHhIe aHan0rU 3JLnUIIT~eCKHX @yHKqUfi 

3 r n a n ~ m e c ~ a e  @ Y H K ~ N H  MOXHO onpeaensm K ~ K  pemeHas 
O ~ ~ ~ K H ~ B ~ H H O ~ O  YpaBHeHHR BTOpOrO IIOpHaKa C ~y6ase.c~ofi  He- 
J I H H ~ ~ ~ H o c T ~ ~ o .  noKa3aH0, 9 T O  MaTPHzIHOe YpaBHeHHe 'Q + 5 (Q =0, 
P3 - IIOnHHOM TpeTberO IIOpaKa C npOU3BOJIbHhlMH KOMILneKCHbI' 
MU K O ~ @ $ H ~ H ~ H T ~ M U ,  MOXeT 6hITb IIpOUHTerpUpOBaHO B 8-@YHK- 
qasx P a ~ a s a  ms HaganbHim ycno~af i  o61qero nonoaesas. Ero 
pemeHas eCTeCTBeHH0 C9HTaTb MaTpHzIHblMH aHUIOraMH 3nnHn- 
Tmecmx @ y s ~ q ~ f i .  

P a 6 o ~ a  BmnonHeHa B l l a 6 o p a ~ o p u ~  ~ e o p e ~ n n e c ~ o f i  @ H ~ H K H  

OBIIM . 
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Inozemt sev V. I. P5-88-256 
Matrix Analogs of E l l i p t i c  Functions 

The e l l i p t i c  func t ions  can be t r e a t e d  a s  s o l u t i o n s  of 
ord inary  equat ions of t h e  second order  with t h e  cubic  
n o n l i n e a r i t y .  I n  t h i s  paper i t  i s  shown t h a t  t h e  mat r ix  
equat ion a+ P ~ ( Q )  = O  (P3 i s  t he  th i rd-order  polynomial 
with a r b i t r a r y  complex c o e f f i c i e n t s )  can be in t eg ra t ed  
i n  terms of Riemann t h e t a  func t ions  under general  i n i t i a l  
condi t ions .  It i s  n a t u r a l  t o  consider  the  s o l u t i o n s  
of t h i s  equat ion a s  ma t r ix  analogs of e l l i p t i c  func t ions .  

The i n v e s t i g a t i o n  has been performed a t  t he  Laboratory 
of Theore t i ca l  Physics ,  J I N R .  
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