


B nac~oRqek p a 6 0 ~ e  PaccMaTpnsaeTcR a a ~ a r a  KOUH Ann cncTeM 
nnneGn~x ~ B O ~ ~ U H O H H M X  ypa~nennk ,  coAepmaqwx nceeaoAnWepen- 
unanbnue onepaTopu / i l l lo / .  b n  ABYX Knaccoe TaKnx cncTeM, coaep- 
MaqHX CHCTeMM ypaenennk B UaCTHblX npOH3BOAHbIX C nOCTORHHMMH 
n nepeMennuMn 6 u c ~ p o  y 6 u ~ a c q ~ ~ n  K O ~ @ @ ~ U H ~ H T ~ M H ,  nocTpoeno pe- 
UeHble B BHAe PflAa, K O T O P M ~  MOMHO MHTepflpeTHp?BaTb KaK o e k n ~ a -  
H O B C K H ~  n n ~ e r p a n  B Q ) ~ ~ O B O M  ~ P O C T ~ ~ H C T B ~  /CM. lm2' / OT xponono- 
r n r e c ~ o k  ~ K C ~ O H ~ H T M  o n e p a ~ o p n 0 3 ~ a r n o r o  CnMBona nA0. A ~ a n o r n u -  
Hue QopMynu 6unn panee nonyreHM B ' ~ *  , HO Ann 6onee Y ~ K o r o ,  
reM B A ~ H H O ~  p a 6 0 ~ e ,  Knacca cncTeM nceBAoAn@@epeHunanbn~x 
ypaenennk. @opyynb~ TaKoro Tnna anR oAnoro ypaeneHnR paccnaTpn- 
eanncb Tame B . 

P ~ C C M O T P H M  3 a ~ a r y  KOUH AnR cnenyoqero nceeAoAn@@epeHunanb- 
noro  ypaeHeHnn : 

d - ~ ( t ,  X) = [ H ( - i d )  + A( t ,  x)] u ( t ,  x ) ,  
i d t  

/1 /  
u(0, x) = u0(x). 

P e ~ e ~ n e ~  s ~ o k  3 a ~ a r n  6y~et-1 ~ a 3 u s a ~ b  @YHKUUD u apryMeHTa 
t 4 [ O , T ] c o  a ~ a r e ~  R M ~  B npOCTpaHCTBe 0 6 0 6 U l e ~ ~ b l ~  @ Y H K U H ~  MeA- 3 
neHHoro pocTa S'(R , Cn), KoTopaR B T O ~ K ~  0 npe cTaenReT co6ok 
p e r y n ~ p n u k  QyHnuno~an, 3 a p a ~ n u i  @ y ~ r q w e k  u O: R '+ c 

nn0 H(- id)  onpeAenReTcR CBOHM CnMeonoM - r n a ~ ~ o i  @ y ~ ~ u n e k  
d H a p r y ~ e ~ l a  X E R  CO 3HaUeHHRMU B flPOCTPaHCTBe Mn( C) KOMnneKC- 

HUX MaTpnu nopnAKa n x n. l l p e ~ n o n a r a e ~ c ~  , r T o  cuMeon H yA0ene-r- 
eopReT ycnoenc 

rAe i ( t ,  .) - c e n e i c ~ ~ o  M,( O - ~ H ~ ~ H N X  6openeec~nx  Mep HaA R d, 
d 

npnrew Ann no6oro 6 o p e n e e c ~ o r o  MnomecTBa B C R  @yHKL(HR A(t, B): 
: [ 0 ,  T I  + Mn(C) n 3 ~ e p n ~ a  n 
T A k 

J d r J (  A(r,  dp) 1 )  <p>k <C Ann no6oro k = 0 , l  , 2 , .  . . , rAeC1 >0. /3 /  
0 

d n 
n p e ~ n o n a r a e ~ c ~  TaKme,  TO Ann @YHK~WII q,: R -r C BMnonHeHo 

ycnoene 

uo(x) = J e x p ( i x ~ ) 6 ~ ( d ~ ) ,  

A 

Hurn~ue HHAeKCbl Y Mep A w @ Y H K ~ H ~  H 0 6 0 3 ~ a r a o ~  HX ~ O P R A K O B U ~ ~  
HoMep B nHTer_pane, cocToRtueM n3 n +  2 " c o ~ ~ o r n n ~ e n e R ' ~  - @ Y H K ~ H ~  

H Mep /Mepbl A C HHAeKCBMH k t  ..., ke O T C ~ T C T B Y ~ T / .  

T e o p e ~ a  I .  @YHKL(CIFI ~ ( t ,  X) RBnReTcR pelueHneM s a ~ a r n  KWH 
/ I / .  

~ o K ~ ~ ~ T ~ ~ ~ c T B o .  A 6 c o n m ~ y o  CXOAHMOCTb pRAa 06ecnerneao~  YC- 

n o e m  /2/- /4/ .  n o r n e ~ ~ o  AnrpQepeHunpyn pRA,nonyraeM, r ~ o  QYHKUHR 
. u  yAoeneTeopneT ypaenennc n HaranbnoMy ycnoeno s a ~ a r n  /I/. 

PRA /5/ MOMHO 3 a n n c a ~ b  B BnAe nHTerpana @ e i ~ ~ a ~ a .  MR aToro 



d 
r ~ e  t E [ O ,  TI ,  X E R , C E  B[O, T I ,  q€B'[O,TI.'-Iepes B[O, T I o 6 0 3 ~ a -  
qeH0 IlpOCTpaHCTBO OrpaHHrleHHblX Q y ~ ~ 4 n t i  Ha OTpe3Ke [ O ,  T],qepes 
B '[ 0, TI - e ro  c o n p ~ m e ~ ~ o e  , a cnnBon T -exp 0603HarlaeT XPOHO~O- 

rnqecKyo aKcnoHeHTy /CM. , ~ a n p n n e ~  ,161 /. 
npn HeKoTopux 6onee CnnbHux, qen /2/-/4/, orpaHnqeHnRx 

Ha cnnBon nno H( - i  a) n noTeHunan A B aa~aqe  /1/ cnpaeeAnneo 
cneAywee yTsepmAeHne: OyHKunoHan Y1 RjnReTcR npeo6pa30~a~nen 
Oypbe ~ ~ ( ~ ~ - 3 H a ~ r H o t i  6openeec~oti nepu \Y1 Ha B[O, T I  : 

A 

Y1(t, x, '7, n = Je.p(i < '7, 6,) Yl(t, x, d6, t ) ,  

u(t ,  X) = J el(t,  X, dC, 0, 
B[O, TI 

noHnnaenoro B cnucne Konnoropo~a/'/, coBnaAaeT c C Y M M O ~ ~  pRAa 
/ 5 / .  

- u(t, x) = ~ ( t ,  x, - i a )u ( t ,  x),  
i d t  

Peue~ne a ~ o t i  s a ~ a q n  6 y ~ e n  ncKaTb B TOM me cnucne,  TO n Ann 
YpaBHeHHR /I/. 

Cnn~on nAO H( t ,  x, - i a )  - rnaAKaR OyHKunR, nnewaR c n e ~ y w n t i  
EnA : 

A d 
rAe hk(t, - ) - cenetic~ea M,( C) - 3 ~ a q ~ u x  60peneec~nx nep Ha R , 

d 
nPHqeM AnR n106qro 60peneec~oro MHOMeCTBa BCR n no6ux nHAeK- 
COB k OYHKUHR hk(t, B) :[ 0, T I  + Mn(C) nsnepnna n 

A d 
rAe uO - 6 0 p e n e e c ~ a ~  nepa Ha I ? .  

Paccno~pnn @ Y H K U H ~  

T e o p e ~ a  2. OYHKUHFI ~ ( t ,  X) RBnReTcR peueHnen aa~acrn Ko- 
W H  16/. 

d 
t €10, TI ,  X E  R , 5.c B[O, TI ,  '7 B'[O, T I .  /8/ 



a q ( ( s ,  t l )  e @opMyne /8/ - Ha q( l s ,  t l ) .  
3 a ~ e u a t i u e  2 .  A ~ a n o r u q ~ u e  p e 3 y n b ~ a ~ u  MomHo nonyqulb Anu 6ec- 

KoHeqHoMepHux cucTeM ncee~oAu~epeHuuanbHux y p a e ~ e ~ u f i  e cny- 
qae, KorAa apryMeHT x ~ e u s e e c ~ ~ o f i  @ Y H K ~ U U  u npuHaAnemu1 npoua- 
eonbHoMy 6 a ~ a x o e y  npocTpaHcTey x /cp./9/ /. Ann a l o r o  MomHo 
ucnonb30ea~b Teopuc ~ ~ C K O H ~ ~ H O M ~ P H U X  nA0, npeAnomeHHyc e pa6o- 
Te lo/. 
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KTaTapeB 0.B. P5-88- 1 19 
@0pMyJIa @efiHMaHa J(J'IR CMCTeM y p a ~ H e ~ E 6 i  
B YaCTHblX lTpOW3BOAHbIX C lTOCTORHHbIMS4 

HJIM 6blcTp0 y6blBafOqM~M K O ~ @ $ M I @ ~ ~ H T ~ M M  

P a c c ~ a ~ p ~ s a e ~ c ~  sa,qasa Komu nnff cacTeM n a s e f i ~ b ~  nceBgo- 
~M@$epe~qMaJIbHblX ypaBHeHE&. ,&Iff GBYX KJIaCCOB TaKMX CWCTeM, 
COnepXaIlViX CMCTeMbI ypa~HeHMfi B YaCTHbIX lTpOW3BOAHblX C ll0- 

CTORHHblMM M lTept?Mt?HHbIMH 6blcTp0 y 6 b l ~ a 1 0 q a ~ ~  ~03&@FiqFie~~aMH, 
nonyseHa &opMyna pemeHm B s a n e  pRna.  TOT PRA MOXHO 

3alTHCaTb B &0pMe M~TerpaJra @ ~ # H U H ~  B & ~ ~ O B O M  lTpOCTpaHCTBe 
O T  X P O H O J I O I ' H Y ~ C K O ~ ~  3KClTOHeHTbl OllepaTOpH03HaYHOI'O CMMBOJIa 

n c e ~ n o n ~ & & e p e ~ q ~ a n b ~ o r o  onepaTopa. 

P a 6 o ~ a  BbInonHeHa B f l a60pa~opaa  B ~ I Y M C J I M T ~ J I ~ H O ~ ~  TeXHMKM 
M aBTOMaTM3a~MW OmH. 

nperrpmr OGaenmennoro mcmryra m e p a x  ~ c c n e n o ~ d .  ay6na 1988 

I l e p e ~ o n  O . C . B a ~ o r p a n o ~ o f i  

K t i t a r e v  D.V.  P5-88- 1 19 
Feynman Formula f o r  Systems of P a r t i a l  
D i f f e r e n t i a l  Equa t ions  w i t h  Constant  
o r  Rap id ly  Decreas ing  C o e f f i c i e n t s  

The Cauchy problem f o r  t h e  sys tems of l i n e a r  pseudodif-  
f e r e n t i a l  e q u a t i o n s  i s  c o n s i d e r e d .  For  two c l a s s e s  of such 
systems i n c l u d i n g  p a r t i a l  d i f f e r e n t i a l  sys tems w i t h  cons- 
t a n t  and r a p i d l y  d e c r e a s i n g  v a r i a b l e  c o e f f i c i e n t s  a solu-  
t i o n  by s e r i e s  i s  o b t a i n e d .  The s e r i e s  i s  r e p r e s e n t e d  i n  
t h e  form of  Feynman i n t e g r a l  i n  phase space  o f  chrono log i -  
c a l  exponent of opera to r -va lued  symbol of p s e u d o d i f f e r e n -  
t i a l  o p e r a t o r .  

The i n v e s t i g a t i o n  h a s  been performed a t  t h e  Labora to ry  
of Computing Techniques and Automation,  J I N R .  I 

I Reprint of the Joint Inrtitute for Nuclear R e d .  D U ~ M  1988 I 


